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AGRICULTURAL SCIENCES

YK 633.2/.3
MNPOAYKTHUBHICTB I''PCBKUX CXNJIOBUX
JIYKIB KAPITATCBKOI'O PET'TOHY

KapoiBcbka Yiassna MupoHiBHa,

1.C-T.H., ipodecop

Bogoumyk Mupocaas lmurpoBuy,

1.C-T.H., Tipodecop

Jduvug Bosiogumup MukosnainoBu4
acrmipast

[IpukapnaTchbKuil HAllIOHAJILHUN YHIBEPCUTET
imeni Bacuist Credanuka

M. IBaHO-®DpaHKIBCHK, YKpaiHa

AHoTanisi. 32 NOBEPXHEBOTO MOJINIIEHHS 3JIaKOBO-PI3HOTPABHUX (13 YACTKOIO
a0 28 %  MaJoI[iHHOTO B  KOPMOBOMY IIJIaHI  OUIOBYCY  CTHUCHYTOTO)
HU3bKONpOAYyKTUBHUX (1,39 T/ra cyxoi Macu) CXWUJIOBUX JIyYHHX YTiJib
rpChKO-JICOBOr0 Nosicy Kapmat mokpanryroThest iX BUIAOBHUI CKIIaJ 1 XIMIYHUM CKI1aj
KOpMIB, MIJIBUIYETHCS MPOAYKTHBHICTH YTigb. YacTka MiJICISHUX 3JIaKOBHX a0o0
06000BHuX TpaB 30uTbITYeTHCS 10 34—46 %. 3a CIHOKICHOTO PEXHMY BUKOPHCTAHHS
HaWOIBIIOI MPOAYKTUBHICTH 32 BUXOAOM 3 1 Tra cyxoi macu Oyna 3a mijJciBaHHS
cyminii 3makoBux TpaB Ha GoH1 NgoP3oKeo (4,33 T), 32 6aratoykicHOro — mifCiBaHHS
KOHIOIIMHU 1MoB3y40i Ha PoHi P3gKeo (3,71 T), mo BignosiaHo Ha 14 1 106 % Oinblie,
HDK y BapianTax Oe3 minciBanHs Ta Ha 146 1 167 % Oinbine, HiX y BapiaHTax 0e3
MOJIMIIEHHS. [3 3aX0A1B MOBEPXHEBOTO MOJIMIICHHS HA SKICTh KOPMY 32 XIMIYHHUM
CKJIaZIOM, 301IBIIYIOUHA YMICT CHPOTO MPOTEiHy, BIUTMBAIO BHECEHHS NgoP3oKgo 200
15 T/ra rHO10O, 32 6araTOyKiCHOTO BUKOPUCTAHHS — 1 MiJCIBAHHS KOHIOIIMHU MTOB3Y4O0i
Ha ¢oHl P3Kg. HesanexxHo Bil 3ax0JliB MOBEPXHEBOrO TMOIMIICHHS OUIBIIAM

YMICTOM CHPOTO MPOTEIHYy, KPAIIO EHEPrOEMHICTIO Ta TMOXKWUBHICTIO TpPaB’sTHOTO
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KOpMY XapaKTepu3yBaBCsi OaraTOykiCHHM (IMiTallii IMaCOBHIIHOTO) PEXKHUM
BUKOPHUCTAHHSA, HI’K CIHOKICHUH.

Kuarwo4oBi cjioBa: mpoayKTHUBHICTh, (BITOIIEHO3, YI0OPEHHS, KOPMOBI OJMHUIII

Beryn. JIns migBUIIEHHS MPOJYKTUBHOCTI MPUPOJHUX KOPMOBHUX YTiAb Ta
3a0€e3Me4YeHHs] TBAPUHHUIITBA BUCOKOSKICHUMU KOPMaMHU IIIMPOKO MPOBOJATH 3aX0IU
MOBEPXHEBOTO iX mominmeHHs. HaykoBi mOCHIKEHHS 1 BUPOOHWYHWI JOCBiX
MIOKa3yI0Th, 1110 MPH BIJIHOCHO HEBEJIMKOMY BKJIQJICHHI MaTepialbHUX Ta ()1HAHCOBUX
pecypciB BUPOOHHIITBO KOPMIB Ha IMACOBUINAX Ta JIyKaX MOXHA 30UTBIIATHA BABIYI.
[ToxpamieHHsl TPUPOJAHUX TPABOCTOIB HUIIXOM BHECEHHS JOOPHUB Ja€ MOXIIMBICTDH
chopMyBaTH BHUCOKOIPOIYKTHUBHI, 3 TMOJIMIIEHOI SKICTIO KOPMY Ta TPHUBAJIOr0
BUKOPUCTAHHS arpoieHos [1-2].

CBiTOBUH JOCBIJ MEPEKOHIMBO JOBOJAWUTH, IIO JPYIHMM 3a BaKIMBICTIO
YUHHUKOM [UIsI CUIBCBKOTOCIIOJIApChKOTO BUPOOHMITBA € A00puBa. BHeceHHs
HayKOBO-OOIPYHTOBAaHUX HOPM MIHEPAIbHUX Ta OPraHIYHUX JOOpPHB MOXKYTh
3a0e3neuntu 0e3neinuTHII OanaHc MOKUBHUX PEYOBHH 1 rymycy [3].

KpiM migBUIIEHHS ypOXaWHOCTI, Nepel JyKIBHUKAaMH IOCTa€E HE MEHII
BAXJIMBE 3aBIaHHS — OJEpPKaHHSA KOpPMY BHCOKOi sIKOCTI. OJHHUM 13 OCHOBHHX
KpUTEPIiB OILIHKK TMOXUBHOCTI KOPMY € BMICT TEPETPABHOIO MPOTEiHy, HEcTada
SAKOTO B PALIIOHI 3HM)KY€ IPOJYKTUBHY A1I0 1HIIUX MOXUBHUX PEUOBHH [4].

Meta po00oTHM — BCTAaHOBUTH OCOOJIMBOCTI TPOIYKTHUBHICTH (DITOIIEHO3Y B
3QJIEKHOCTI  BIJl BapiaHTIB  TOBEPXHEBOTO  TMOJIIMIIEHHS CXWJIOBUX  JIYKIB
ripcbKo-J1icoBOro nosicy Kapnar Ha pi3HHX peKrUMax BUKOPUCTAHHS.

Marepianu Ta MeToaM. EKcrepuMeHTaNbHI MOCHIIKEHHS 3 BHUBUYCHHS
Croco0iB MOBEPXHEBOTO MOJIMIICHHS 3allJJaBHUX JIYKIB TIPCHKO-JIICOBOrO TOSCY
Kapnat 3 npupoiHUM TPaBOCTOEM 3a PI3HUX PEKUMIB BUKOPUCTAHHS MIPOBOAMIIN Ha
JIEpHOBO-0ypo3eMHOMY (MTHOOKOMY) TIpyHTI B rocmomapcTBi Mapruniyka B.O.
(c. Kpacuuk BepxoBuHchkoro p-Hy IBaHo-®@pankiBchKkoi 001acTi). Po3Mip mociBHUX
mimsHOK — 10 M°,  oOmikoBux —8 M°. IIOBTOpHICTH HOCHIZAY YOTHPHPA30Ba.

MinepanbHi 100prBa B YCIX J103aX BHOCHUJIIM HABECHI B OJMH TepMiH. CxeMa AoCTiay
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BKJIIOYaja II’ATh BapiaHTIB MOBEPXHEBOr0 TMOJIMIIEHHS Ha JBOX PEXUM
BUKOPHUCTAHHA: CIHOKICHHI 3 POBEJCHHSIM JBOX YKOCIB Ta OaraTOyKiCHUH (IMiTaris
MACOBUITHOTO BUKOPUCTAHHS).

PesyabTaTn Ta oOropopenHsi. PesynbTraTm Hamux JOCHIIKEHb MO0
BHUBUYCHHSI BIUIMBY 3aXOJ(iB TIOBEPXHEBOI'O TOJIIMIIEHHS CXUJIOBUX JYYHUX YTilib 3
IPUPOJHUM TPABOCTOEM Ha Jpyrid Ttepaci ngonuHu piuku Yopuuit Uepemorn
ripcbko-mcoBoro moscy Kapmar 3acBigumiM, M0 BHUXIIHHM TpaBOCTIH 0
noyinieHHss OyB 3J1aKOBO-PI3HOTPABHUM 3 BMICTOM JUKOPOCIHX 3J1akiB 56—63 %,
pizHoTpar’s — 26-30 % Ta HecisHux 0000BuX 6-9 %. YacTka MajOLIHHOTO Yy
KOPMOBOMY BIJIHOIIEHH1 OUTOBYCY CTHUCHYTOroO csrana 28 %, a NpOAyKTUBHICTh HE
nepesuiyBana 1,3 T/ra KOpMOBUX OJUHUIIb.

3a 3acTOCYyBaHHS KOMILUIEKCY 3aXO/1B IOBEPXHEBOTO MOIMIIEHHS MOKPALLUBCS
iX BUJIOBHM CKJaj, IMiJABUIIUIACH MPOJYKTHBHICTh Ta IMOJIIMIIMBCSA XIMIYHUN CKIIaJ
kopMmiB. OpHOuYacHO  3MeHIIyBajach  (DJIOPUCTUYHA  HACHYEHICTh  JIyYHOTO
¢ditoueHo3y. Ha TperboMy polll KOPUCTYBaHHS 3a IM1JICIBAaHHS CYMIIlll 3JJAKOBHX TpPaB
Ha ¢GoHi NgP3Keo (CiHOKICHE BHUKOpHUCTaHHS) TIOPIBHSHO 3 BapiaHTOM 0e€3
MOJIMIIIEHHS CyMapHa KUIbKICTh BUJIIB 3MeHIIWIach Bia 32 mo 20, a 3a mijaciBaHHs
KOHIOIIIMHM TTOB3Yy4o0i (6aratoykicHe BukopuctanHs) Ha (oHi P3gKgy — Bix 41 mo 29.
binbiioro ¢uopucTiyHa HaCUYEHICTh (DITOIEHO3Y HAa BCiX BapiaHTaX MOBEPXHEBOTO
noJiniIeHHs Oyna 3a 0araToyKiCHOro BUKOPUCTaHHS, HIK 32 CIHOKICHOTO.

3a BHeceHHs MiHepalbHUX J00puB B HOpMi NgoP30Kgy BMICT HECisTHUX 371aKiB
30uTbIIMBCA HA 6-9 %. 3a CIHOKICHOTO BUKOPHMCTaHHS 3a MiJCIBaHHS Ha MEPUIOMY
pOILIi HABECHI B JIEPHUHY CyMIilIl 371aKiB 3 TUMO(DIIBKH JTy4HOI 1 KOCTPHULI JYy4YHO!I Ha
¢doni BHeceHHS NgP3Kgy cymapna wactka ix 30impmmnacs mo 46 %, a 3a
0araroyKiCHOro BHMKOPHUCTAHHS ¥ 3a IMiJICIBaHHS KOHIOIIMHM TMOB3y4oi Ha (PoHI
BHeceHHsI P3oKgo cymapHa kinbkicTh 0000Bux 30iumbmunacs 10 39 % abo #Ha 31 %,
30KpeMa KOHIOIIMHU Jy4HOi 110 34 %.

[TpoAyKTUBHICTh CXHJIOBUX JYKIB 3 MPHPOJHUM TPABOCTOEM 3aJICKHO Bil
BapiaHTIB MOBEPXHEBOI'O TIOJIMIIIEHHS B CEPEIHBOMY 3a TPHU POKH JOCTIHKCHb 3a

BUXOJIOM 3 | ra cyxoi Macu 3a CIHOKICHOT'O BHUKOPHUCTAHHSI KOJIMBAJacCh y Mexax
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1,76—4,33 1, a 6aratoykicaoro — 1,39-7,71 T (tadmn. 1).
Taoaunsg 1

IIpoayKTHBHICTB JIYKiB Ha CXHJII 3aJ1€5KHO BiJl BapiaHTIB J0CJaiay, T/ra

Iloka3Hukmu
Bapiantu nmoBepxHeBoOro : ) )
MOJIIIIIEHHS cyxa KOPMOBI CUPHH IIPOTEIH OOMiHHa enepris,
Maca OVHHUII I'JIx/ra
CiHOKICHE BUKOPUCTAHHS
bes nobpus 1,76 1,14 0,19 15,3
P20Keo 2,09 1,38 0,24 18,2
NeoP30Keo 3,79 2,53 0,51 33,4
NeoP2oKeo + mizmciBanns 4,33 2,86 0,59 38,1
CyMIIIIi 371aKiB
Imii, 15 1/ra 3,54 2,37 0,47 31,2
HIPgs, T/Ta 0,13
baratoykicHe BUKOpHCTaHHS
be3 no6pus 1,39 1,08 0,21 13,3
P3oKeo 1,80 1,42 0,27 17,3
PaoKeo  +  mincisam | 5 4 3,04 0,70 36,7
KOHIOIITMHY MOB3YYOi
NeoP30Keo 3,44 2,72 0,61 33,0
Imiit, 15 1/Ta 3,11 2,45 0,55 29,9
HIPgs, T/Ta 0,12

3a CIHOKICHOTO PEeXUMY BUKOPUCTAHHS HAMOUIBIIOW MPOAYKTHUBHICTH Oyia 3a
MiJICIBAHHS ~ CyMIIlll  3JIaKOBUX  TpaB  Ha  (oHi NeoP20Keo, a 3a
0araToykiCHOTO - ITiJICIBaHHS KOHIONTHHU MOB3y40i Ha (PoHi P3gKgp, M0 BIATIOBIIHO
Ha 14 1 106 % Oinblie y MOpiBHSAHHI 3 BaplaHTaMu Oe3 MmijAciBaHHSA Ta Ha 146 1
167 % — nmopiBHsIHO 3 BapiaHTOM 0e3 BHeceHHs no0puB. JlonaTtkoBe BHeceHHs Ngy Ha
doHi P3zKgy Ha 000X pekummax BUKOPUCTAHHS IMIJIBHINMIO TPOJYKTHBHICTH 3a
BuxoqoM 3 1 ra cyxoi macu Ha 81-91 %, a y mopiBHSHHI 3 BapiaHTOM 0e3 BHECEHHS
noopuB —Ha 115 1 147 %. Baecenns THO0O y 1031 15 T/ra mopiBHAHO 3 BapiaHTOM 0€3
BHECEHHS TOOpUB MIABUINMIO ii BianoBigHo Ha 101 1 123 %.

BucnoBku. [lirounMu pakTopamMu OKpAIIEHHS BUIOBOTO CKIaAy MPUPOTHOTO
TPaBOCTOIO Ta SIKOCTI TPaB’SHOTO KOPMY, a TaKOX MIiABUIICHHS MPOIYKTUBHOCTI €
MOBEPXHEBE TMOJIMIICHHS CXUJIOBUX JYKIB TipchKo-iicoBoro mnosicy Kapmar, sike
nepenbavae  mopiune BHeceHHA  NgP3Kegy abo 15 T1/ra rHOI0O, abo

NgoP30Keo + TifciBaHHS CyMilI 371aKOBHX TpPaB 3 KOCTPHII Jy4HOI Ta TUMO(QIiBKH
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JYYHOT 32 CIHOKICHOTO BUKOpPHUCTaHHS a00 P39Kgy + TiCIBaHHS KOHIOIMWHU TOB3y4Y01
3a 0araTOyKiCHOTO BHKOpPHCTaHHs. Y TMOpIBHSIHHI 3 BapiaHTamu 0e3 TOOpUB Ta 3
BHeceHHsIM P3gKgo uacTka mifcissHUX 37aKOBUX 200 0000BUX TpaB 301IbIIYETHCS 0
34-46 %, BMICT cHpPOTO MPOTEiHY B CyXili Maci 3a CIHOKICHOTO BHKOPHUCTAHHS

30uIBIIYEThCS Ha 2,0-2,6 %, a 3a 6araroykicHoro — Ha 2,6-4,1 %.
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VK 633.2.03
BIUIMB YJIOBPEHHS HA IIPOJYKTUBHICTh BATATOPIYHUX TPAB B
YMOBAX IEPEJKAPIIATTS

KapoiBcbka Yassna MupoHiBHa,

1.C-T.H., mpodecop

IIponrok Tapac BacunboBu4

Ounexcrok IOpiit Boroagumuposuy
acIipaHTH

[TpukapnaTchkuil HalllOHAJILHUM YHIBEPCUTET
imeHi Bacuns Credannka

M. [BaHO-®DpaHKIBCHK, YKpaiHa

AHotanissi. B crarti  npoaHamizoBaHo  ocoOnmBOCTI  (popMyBaHHS
KOHIOIIIMHO-TUMO(1iYHOI TPAaBOCYMIIIKU Ta 1i MPOAYKTHBHICTh 332 BUPOLIYBaHHS Ha
JEPHOBO-TI30IUCTOMY IpyHTi. KuIbKICTh mMaroHiB 000OBHX KOMIIOHEHTIB B
TPAaBOCTOSIX KOJIMBAIACh Bix 557 10 614 mryk Ha M. [IPOLEHT BUCISHEX KyJIBTYp OyB
BHCOKHM 1 3MIHIOBABCSI 3aJIEKHO Bijl yAoOpeHb, kKoiauBarouuch Bia 90,3 1o 96,0 %.
BingcoTkoBe CIIBBIIHOMIEHHS MK KOHIOIIMHOK Ta THUMO(QIIBKOIO KOJMBAJIOCS BiJ
45,7 no 49,3%. BcraHoOBi€HO, IO y CEpPEeIHbOMY 3a BEreTallliHUN MepioJ
MPOAYKTUBHICTH CYX0i MacH TPaBOCYMIIIIKK 3HAaX0uIack B Mexax 3,1 — 3,5 1/ra.

KuarouoBi ciioBa: TpaBocyMilllka, KOHIOIIMHA JIydHa, TUMOQIiiBKa IydHa,

yA0OpEeHHs, NPOAYKTUBHICTb.

Beryn. OpHi€ro 3 OCHOBHUX NPHYMH 3HIMDKEHHS BPOXKaWHOCTI 0000BUX 1
3JIAKOBUX TpaB, € HU3bKA POJIOYICTh I'PYHTIB Yy 30HI iX MOIIMPEHHS, HEHAJIEKHE
JOTPUMAaHHS TEXHOJIOTIi BHUPOIIYBaHHS Ta HENOCTaTHIA oOcsAr 300py HacCiHHA,
OCKUIbKM Taly3b HACIHHHUIITBA BHUMAarae CyTT€BOro mokpaiieHHs [1-2]. BBenenns
MOCiBiB 0000BUX Ta 3JIaKOBHX TPaB y TMOJIbOBIM CIBO3MIHI JIO3BOJISE BiTHOBIIOBATU
CTPYKTYpY TIpPYHTIB, TIABUIIYBAaTH iX POJIOYICTh Ta 3HAYHO 30UIBIIYBaTH
BPOXKAMHICTh yCIX KyJIbTyp y ciBO3MiHI. HU3bKI BUTpaTu Ha iX BHPOILYBaHHS

oOyMOBJIE€HI, MepeayciM, TUM, M0 OOpOOITOK 1 TMOCIB MPOBOAUTHCS OJMH pa3 Ha
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KiIbKa pokiB. CucreMaTuuHe BHeCeHHs (pochopHO-KamiiiHUX T0OpUB B 3HAUHINA Mipi
BIUTMBAE Ha CKJIaJ MPUPOAHMX Ta IITYYHHX LeHO031B. Llel mpoiec Moxke mpusBecTu
10 ¢GopMyBaHHS TPaBOCTOIO 3 TMEpeBakaHHSIM OOOOBUX TpaB, a BUKOPUCTAHHS
a30THUX JOOpPUB Yy MiJABHUILEHUX J03aX CTUMYIIOE PICT 3JIaKOBUX TpPaB, SIKI CTAlOTh
HepeBaKalOUYUMU B arporeHosi [3—4].

Mera pob6oTH — BCTAaHOBUTH 3aKOHOMIpPHOCTI (HOPMYBaHHS KOPMOBOI
MPOAYKTHUBHOCTI CISTHOTO arpoiToreHo3y 3a BUPOIIYBaHHS Ha
JIEPHOBO-T1 30 IUCTOMY IPYHTI.

Marepiaiau Ta metoau. JlocmimKeHHST MPOBOAMIMCH HA JOCHTITHOMY TOJITOH1
boraniynoro cany Ilpukapnarchbkoro HallOHAJIBHOTO YHIBEPCUTETY iMeH1 Bacuis
Credanuka. IpyHTH JOCHIZHOI JiNSHKM NPEACTABJIEHI JIEPHOBO-III30JMCTHUM
MTOBEPXHE-OTJICEHUM THIIOM, 32 MEXaHIYHUM CKJIQJIOM - II€ BKKOTJIMHUCTHHA TPYHT 3
KPYIHOMMWIIYBATOIO CTPYKTYpOoro. ['pyHT Mae€ TMOTYKHHM TyMYyCOBUM TOPHU3OHT
(45cMm) Ta BiI3HAYAETHCS TAKUMH arpoXiMiuHUMH TOKa3HMKAMH: KHCIIOTHICTh
(pH - 4,7), BmicT rymycy (%) — 2,75, 3a0e3nedeHicTs IpyHTY (Mr/Kr): azotom — 79,0,
dhochopom — 46,0, kamiem — 99,0.

JlocniKEeHHSMU BUBYABCS KOHIOIIMHO-TUMO(1iBKOBUI TPABOCTIH 32 HOTUPHOX
BaplaHTIB yYJIOOpEHHs, 3a KOHTPOJb B3SITO BapiaHT 0e3 0OpuB (HA MPUPOIHIN
pomtodocti  1pyHTY), N3oP30K3y BJIIEK JIDKEK KC, Intepmar Twuran,
N3oP30Ksp + BJIEK JIDKEK KC, N3oP3Kgzy + InTtepmar Tutan. Ilmoma mociBHHX
IUIAHOK ctaHoBuiaa 10 M2, B TOM Yac K OOJIIKOBI AUISTHKH MaJld TLIONTY &8 M, Hocmin
MIPOBOJIMBCSI B TPbOXKpaTHINA MOBTOpPHOCTI. BecHoro MiHepanbHi n00pHBa (amiadyHa
ceniTpa, rpaHyJiboBaHUM cyrnepdocdaTr Ta Kaiii MarHiro) BHOCWIM MOBEpXHEBO. B
nepiii Aekaal TpaBHs AUISHKYA BUCIBAJIM KOHIOIIMHY JIYYHY Ta TUMOQ1iBKY JTyUHY.

Pe3yabTaTn Ta 00roBopeHHsi. BcTaHOBJIEHO, 110 BUCOTA KOHIOUIUHU JTYYHOT
craHoBuia 61 cMm, Toxmi sk TUMO(DiiBKM JydyHOi Manu BHUcOTy 43 cMm. BHecenns
MiHepaabHuX 100puB y HOpMI N3oP30Ksp mpu3Beno mo 301bieHHs JIHIHHOTO POCTY
KOHIOIIMHU Ta TUMOQIiBKM Ha 4 1 3 cM BiANMOBIIHO. HaliBuluMu pociauHu Oyiu Ha
BapianTi 3 BHeceHHs noopuBa BJIEK JIDKEK KC, ne BucoTa KOHIONIMHHA CTaHOBHUJIA

77 cm, a TuModiiBKU 49 CM BiIMOBIAHO.
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KinbKicTh TaroHiB KOHIOMIMHHA JIy9HOI B 000OBO-371aKOBOMY TPaBOCTOI Ha
pisHEX arpooHax KonuBamach Bix 557 10 614 mryk Ha M°. CymapHa KiTbKiCTb
naro”HiB ~ TUMOGIIBKM  JIy4HOi,  He3aJlexHO  Big  ¢GoHy  J00puB B
KOHIOMIMHO-TUMODIiaHOMy TpaBocToi, ckiagana Big 721 mo 769 mryk Ha M.
BreceHHs1 MiHepaJIbHUX JTOOPUB MPUBOAMIO JIO HECYTTEBOIO 301JIBIIEHHS KUJIBKOCTI
MaroH1B KOHIOIIMHU JTY9HOI KOMITOHEHTa 10 8 %.

3a pe3ynbTaTaMu JIOCIIKEHb BCTAHOBJICHO, [0 HA KOHIOMIMHO-TUMO(DITBKOMY
arpo(iTorieHO31 YacTKa KOHIOIIMHM JIydyHOi cTaHoBwia Big 42,0 go 45,5 %,
tuMoiiBku ydHoi — 46,9 — 49,3 %, kinbkicTs pizHOTpaB’s 7,8—8,7 % BiAMOBIIHO
(puc.1). 3a BHECEHHS MIHEpAJIbHUX JOOPHUB MHUTOMA Bara KOHIOIIMHHU JIyYHOI Y
TpaBocToi 3pocTaina 1o 45,5 % na BapianTi 3 BHeceHHsiM qo0puBa BJIEK JIXKEK KC.
30UIbIIEHHA BMICTY KOHIOIIMHU JIYYHOI B TPaBOCTOI MijJ BIUIMBOM MIHEpaIbHUX

100pUB B1I0YBAJIOCH 32 PaXyHOK 3MEHIICHHS YaCTKU TUMO(1iBKH JIyUHOT.
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Puc. 1. boraniyHuii cKJjaja TpaBoCyMiluku, %

Pi3HOTpaB's, HaBiTh AKIIO 3'SBISUIOCS y TPaBOCTOI MPOTATOM PO3BUTKY
arporieHo3y, OyJo MpUrHiYeHe CITHUMHU TpaBaMH 1 B 3HA4YHIA Mipi HE BIUIMBAJIO Ha
BpOXKaitHICTh. Cepes mpeCTaBHUKIB PI3HOTPAB’ sl OYJIM BUIIM, TaKi SK: OCOT POXKEBUM
(Cirsium arvense N.), mmpuns 3Buyaiina (Amaranthus retroflexus L.), a Takox
pomMariika Henaxyda (Tripleurospermum inodorum L.).

[1ix yac mepiioro poky Bererailii ypokai mepioro ykocy copMmyBaBcst uepes

62 mHI miclg MOBHUX CXOMAIB. Y Iiel mepioj KOHIOMIMHA repedyBania B (a3l MOBHOT
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OyTOHI3aIlli-MOYaTKy IBITIHHSA, TOJl SK 3JaKOBl TpaBH TNepexoawid B ¢dasy
KOJIOCIHHS. YPOXKalHICTh HAJ3€MHOI Macu BapiioBajia B 3aJ€KHOCTI BiJl BHUOBOTO
CKJaay 3JIaKOBOI'O KOMIIOHEHTa Ta BUKOPHCTAaHUX METOMIB YAOOpeHHd. 3a
pe3ynbTaTaM# JIOCHIKEeHb BU3HAYECHO, 1[0 HaWBHILA YPOXKAWHICTh CIIOCTEpIransach
Ha BapianTi 3 BHeceHHs npenapaty BJIEK JIDKEK KC 1 ctanosuna 3,5 1/ra.

PiBHOMIpHICTb OTpUMaHHS BpPOXKAIO 3€JIEHOI Macu MPOTITOM BEreTaliiiHOro
nepiofy 3aliexano BiJ KUIBKOX (akTopiB. 3MEHIIEHHS PIBHSA IOKUBHOTO
3a0e3MeyeHHs] MOKe BIOYBAaTUCS IIiI 4ac BUBO3Y BECHSHOI'O YPOXalo, a TaKOX 3a
BIUTUBY 3MiH TeMIIEpaTypHUX Ta CBITIOBHX yMOB. BaxxnuBy poinb y 3abe3nedeHHi
PIBHOMIPHOCTI HAJXOJKEHHSI KOPMY BIAIrpalOTh BUIOBUM CKJIAJ TpaB, BHECEHHA
a30THHUX JOOpUB Ta MIATPUMAHHS IPYHTY BOJIOTOIO.

BucnoBkn. KinbkicTh mnaroHiB 000OBHX KOMIIOHEHTIB B TPaBOCTOSX
KOJIMBAIACh Bix 557 10 614 mryk Ha M°. TIPOLEHT BUCISHEX KYJIbTYp OyB BUCOKHM i
3MIHIOBABCS 3aJIEKHO BijJ yA0OpeHsb, konuBaroduch Big 90,3 mo 96,0 %. BincoTkose
CITIBBIJTHOIIEHHS M1 KOHIOIIMHOIO Ta TUMO(D11BKOIO KoJmBasiocs Big 45,7 no 49,3%.

VY cepenHbOMy BpOXaiHICTh CyXOi MacH arpoLeHO3y 3HaXoJAujIach B MeEXKax
3,1-3,5 t1/ra. HaiiBummii Bpoxait (3,5 1/ra) Oyno 3acdikcoBaHO Ha BapiaHTi 3

BHeceHHAM npenapary BJIEK JDKEK KC.
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YK 631.527.3;633.11
NEPCHOEKTUBHI COPTU-IHHOBAIIII MIIEHUII M'SIKOI O3UMOI
JJISA JICOCTEIY, CTEITY TA MOJIICCSI YKPATHU

Moprys Bogoaumup BacuiaboBuu

Axanemik HAH Ykpainu, 1oxTop 610J0T14HUX HAYK
Xomenko Jlinisa OaexciiBHa

Kannunar ciabChKOrocmogapchKux HaYK,

CTapIIMi HAyKOBHM CIIBPOOITHUK

[HCTUTYT (h1310710T1i POCTMH 1 TEHETUKH
HamionanpHoi akanemii HayKk Ykpainu

M. KuiB, Ykpaina

Biiina B YkpaiHi 3 KO)KHUM POKOM 3MEHIIYE CTPYKTYpy TMOciBHUX 1oy [1].
[Tin ypoxkait 2024 poky Oyino 3acisHo 3,8 MIIH ra 3€pHOBHUX KYJbTYp, 110 Ha 26%
HI)KYE TOPIBHAHO A0 ociHHboro mokazHuka 2021 poky Ha KOHTPOJbOBAaHUX
Teputopisix Ta Ha 43% HWXK4YE M0 TOCIBIB Ha BCid TepuTOopil YKpaiHu. 3HadyHe
3HIDKEHHSI TUIONII MINEHUIl 03UMOi BiIOYJIOCS y MIBHIYHO-CX1IHUX Ta IIEHTPAIbHUX
obnactsx [2].

3MiHM KJIIMaTy, J€ OCTaHHIMHM pPOKaMHU 3a4acTHJIM TOCYXH HE TUIBKH B
VYkpainy, ane 1 B iHIII KpaiHU CBITY, TAaKOXX BHOCATH KOPEKTHUBU 3 BHUKOPHUCTAHHS
COPTIB y peaii3allii FeHeTHYHO 3aKJIaJCHOr0 MOTeHIiany BpokaiHocTi [3]. B cuiy
00’€KTHBHUX TPUYMH OULIBIIICTh palOHOBaHMX CcOpTiB Triticum aestivum L.
XapaKTepU3yIOThCS CJIa0KUMU TOKa3HUKAMU aJalTUBHUX O3HAK 1 €KOJIOTTYHOI
macTU4HOCTI. ToMy, Ak 3a3Hayae akajgeMik HarioHanbHOI akazemii Hayk YKpaiHu,
aBTop moHaya 200 3apeecTpoBaHMX COPTIB Ta TiOpuaiB pociuH Mopryn Bomoaumup
BacunboBuu [4, c. 12], BUHUKIA TOCTpa HEOOXIIHICTH y CTBOPCHHI MPUHIUIIOBO
HOBOTO TIOKOJIIHHS COPTIB MIICHUII 03UMOi 3 MOEAHAHHSAM BUCOKOI MPOTYKTUBHOCTI
Ta SKOCTI 3€pHA, KOMILJIEKCHOTO IMYHITETY /10 XBOPOO 1 MOCYXHU.

TpuBanorw Ta HUIECIPIMOBAHOIO Mpalero cenekiionepu [HeTuTyTy ¢izionorii
pocnuH 1 reHetrku (IOPI) HAH Ykpaiau cTBOpwIiM COPTH 3 BUCOKOIO €KOJIOTTYHOIO

IJIACTUYHICTIO B peali3alili FeHETUYHOro MOTEHIIady MNPOAYKTUBHOCTI, TaKH SK
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daBopuTka, sikuit 3 2005 poky 3anecenuit 1o JepxaBHoro PeecTpy copTiB pociuH,
MPUAATHAX J0 TOMUpeHHS B YkpaiHi. Ha modatkoBomy erami BUTIpOOyBaHHS B
2000-2004 pokax daBopuTka Majna Bpoxkai aumie 73,0 n/ra, y 2007-2009 pokax Ha
nosisix JlocniaHoro cinbebkorocnoaapebkoro supoouunrsa IOPI" HAH Vkpainu Bin
nocsiraB 117,7 n/ra, a 8 2008/09 porti Ha Yepkamuni (AD «Jlamicy) 3 momi 136 ra
orpumado Bxke 131,8 m/ra [5, c. 10]. B gepxaBHOMY COPTOBUIPOOYBaHHI Ta
exosioriuHux BumnpoOyBaHHsIX y 2020 pomi Bpoxkail coptiB csraB ['opomuuns -
124 n/ra (3 2017 poky 3anecenmii no JlepkaBHoro Peectpy copTiB pociuH,
npuaaTHUX 10 nomupeHHs B Ykpaini) 1 Codis KuiBcska -119,3 w/ra (3 2014 poky
3aHeceHuil 1o JlepxkaBHoro Peectpy copTiB pOCiIuH, NPUIATHUX 10 NOIIUPEHHS B
VYkpaini) [6, c. 22], a B 2023 poiii 0OTpuMaHO PEKOP/IHI BpOKal MPOJIOBOJILYOI0 3¢pPHA
coptiB l'opomnunss — 135 m/ra ta Codis KuiBcbka 3 peKOpJHUM MOTEHIIAIOM
npoaykTuBHocTi 144 w/ra [7, ¢. 22].

BukopucToByl0uM OCHOBHHUI METO]I CTBOPEHHS BUX1JHOTO MaTepialy MIICHHUII
03UMOI — BHYTPIIIHBO- 1 MDKBUIOBY TIOpUAM3ALII0 Ta 3aCTOCOBYIOYM HaWOLIbII
eeKTUBHUN METOJ] Oe3MepepBHOTO 1HJMBIAyalbHOTO J000pY TMEmirpi BUeHI
IHCTUTYTY cTBOpwid copT buarosimencska (y 2022 poui 3aHeceHUd [0
HepxxaBHoro Peectpy copTiB pOCIHMH, TPHAATHUX JO TOMUPEHHS B YKpaiHi).
Cepennst ypoxalHICTh HOBOTO COPTY B POKH BUIIPOOyBaHHs Bxke ckianae 90,8 1/ra 3
HaJI0aBKOIO /10 CTaHAApPTYy MPOAYKTHUBHOCTI 6,3 1/ra. HaBiTh 3a Mi3HBOTO TEPMIHY
ciBOu (29 xoBTHs) Bara 3epHa | konocy csrae 4,8 r. CopT cepenHbOpaHHIA Mae
BHCOKI TOKA3HUKU aJanTUBHOCTI, CTIMKUM [0 BWJISITAHHS, OCHOBHHUX XBOPOO,
MPOPOCTaHHS 3€PHA B KOJIOCI Ta SIKICTh 3¢PHA Ha PiBHI CHJIbHOT MmeHuIi [8, ¢. 22].

B pesynpTaTi mMOCHIIOBHOT KPOMITKOI Tparii 31 CTBOPEHHS COPTIB HOBOTO
MOKOJIIHHSI, 10 BOJIOAIIOTh HAWMOLIBII BHCOKUM pIBHEM peajli3ailii TeHETUYHOTO
MOTEHITIaTy BpPOXKalHOCTI, BUeH1 cTBopwin copt KuiBebka 22, skuit B 2023 porri
3aneceHe 10 [lepkaBHoro PeecTpy cOpTiB pocCiuH, MpUAATHUX JO TOIIMPECHHS B
VYkpaini. 3a ckiagaux norogHux ymoB 2022-2023 pp. cepeaHsi ypoxKalHICTb HOBOTO
COpPTy Ha JUISHKAX KOHKYPCHOTO BUTpOOyBaHHs ckiana 84,5 m/ra. CopT Bojojie

BUCOKHMMH TOKa3HUKAMU TIOCYXO0-, MOPO30-3UMOCTIMKOCTI, CTIHKUI 10 BWJISTaHHS,
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OCHOBHUX XBOPOO, IPOPOCTaHHs 3€pHA B KOJIOCI Ta SKICTh 3€pHA HA PiBHI CHIIBHOI
TIIIICHUII].

HoBi mepcrnekTuBHI COPTH MIIEHUINl O3WMOi TMPOIOHYIOThCS BHUPOOHUKAM
MPOJOBOJIBUOTO 3€pHA JUIA KIIMAaTUYHUX 30H BupoimryBanHs Jlicocremy, Crenmy Ta
[Tomices Ykpainu. 3anopyka BUCOKHX BpOXKaiB CIIPSIMOBaHA FapaHTOM BUKOPUCTAHHS
HOBHX COPTIB-IHHOBAILIIM KYJbTYPH, V IKUX, HE3BAKAIOYM HA CydacH1 3MIHM KJIIMaTy,
TeHETUYHUI MOTEHIlal MPOAYKTUBHOCTI PO3KPUBAETHCS TUHAMIYHO B KOHTEKCTI
NOEAHAHHS 3 KOMIUIEKCOM aJalTUBHUX O3HAaK Ta Cy4YaCHOK TEXHOJIOTIEI

BUPOLIYBaHHS.
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Introduction. This research study aims to investigate the impact of chronic
alcoholism on the biomechanical parameters of the gastrocnemius muscle and the
biochemical markers in the blood and muscle tissue of rats. The focus is to determine
the therapeutic effects of C60 fullerene water solution on muscle damage caused by
alcohol intoxication. By administering C60 fullerene orally in different dosages
during the experimental period, the researchers evaluate various biomechanical
parameters such as muscle strength, contraction force, and power pulse. The study
also explores the administration of C60 fullerene before, during, and after alcohol
consumption to assess the most effective treatment mode.

Materials and methods. Rats were divided into different groups and
administered C60 fullerene water solution orally in varying doses. The biomechanical
parameters of the gastrocnemius muscle were measured, including muscle strength,
contraction force, and power pulse. C60 fullerene was administered one hour before,
during, or after alcohol consumption.

Results. The study reveals that the simultaneous administration of alcohol and

C60 fullerene in a dosage of 1 milligram per kilogram had significant positive effects
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on muscle contraction dynamics. Compared to the control group, the strength of the
gastrocnemius muscle increased by 20-65% after 3, 6, and 9 months of alcoholism.
The group receiving a mixture of C60 fullerene and alcohol showed higher levels of
mechanical response modulation compared to the groups taking C60 fullerene alone
before or after alcohol consumption.

Furthermore, the oral administration of C60 fullerene in a dosage of
1 milligram per kilogram reduced the occurrence time of fatigue in alcoholic
myopathy by 11-39%. The positive effects of using C60 fullerene in conjunction with
alcohol were 6-10% higher than the preventive or therapeutic modes alone, with no
significant differences observed between these effects.

Discussion. This research provides valuable insights into the protective effects
of C60 fullerene on the contraction dynamics of the muscles during the development
of alcoholic myopathy, suggesting its potential use as a drug for preventing and
repairing muscle damage caused by alcohol consumption.

One significant finding is the decrease in creatinine kinase blood level after
administering C60 fullerene. Creatinine kinase is an enzyme found in skeletal
muscles, and its release from cells indicates muscle injury. Chronic alcohol abuse
leads to rapid physiological damage to muscle cell walls, resulting in an increase in
creatinine kinase activity in blood. However, the administration of C60 fullerene
nanoparticles significantly decreases creatinine kinase levels, suggesting a reduction
in mechanical damage to muscle fibers and a decrease in lactate concentration in the
entire muscle system.

Lactate dehydrogenase (LDH) is another critical enzyme present in blood,
indicating muscle activity and damage caused by muscle work or muscle activation.
The research shows that chronic alcoholism leads to an increase in LDH levels,
indicating physiological damage of muscle cell walls and an increase in lactate
content during muscle activation. However, the injection of C60 nanoparticles
noticeably reduced LDH levels, suggesting a reduction in mechanical damage of
muscle fibers and a decrease in lactate concentration.

Creatine phosphokinase (CPK) is an enzyme present in skeletal muscles that is
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released from cells during muscle injury. Prolonged muscle contractions without
relaxation lead to rapid physiological damage to muscle cell walls, resulting in
increased CPK activity in the blood. In this study, CPK levels significantly decreased
after injection of C60 nanoparticles. This reduction indicates a decrease in muscle
damage and improved energy capacity of the muscles.

The study also explores the effect of C60 fullerene treatment on lactate levels
in blood. Inactive muscles exert most metabolic and biochemical processes under
anaerobic conditions, leading to the accumulation of unoxidized lactic acid. The
research shows that chronic alcohol intake increased lactate levels, indicating higher
anaerobic metabolism in the muscle. However, following the injection of C60
nanoparticles, lactate levels decreased, indicating improved lactate oxidation by
approximately 40%.

Lactate dehydrogenase (LDH) and creatine phosphokinase (CPK) are
important enzymes present in blood that provide valuable information about muscle
health and damage.

LDH levels in blood can increase as a result of muscle damage caused by
various factors, including strenuous exercise, injury, or pathological conditions. LDH
is found in muscle cells, and its release into the bloodstream indicates damage to the
muscle cell membrane. In the context of alcoholic myopathy, chronic alcohol intake
can lead to increase in LDH levels due to the physiological damage of muscle cell
walls and increased lactate content during muscle activation. However, the
application of C60 fullerene nanoparticles reduces LDH levels in blood, suggesting a
decrease in mechanical damage to muscle fibers and a potential reduction in lactate
concentration in the entire muscle system. This protective effect of C60 fullerene on
LDH levels supports its role in mitigating muscle damage under conditions of
alcoholic myopathy.

Similarly, CPK is an enzyme present in skeletal muscles that is released from
cells in response to muscle injury. Prolonged muscle contractions without relaxation
can cause rapid physiological damage to muscle cell walls, resulting in increased

CPK activity in blood. In the case of alcoholic myopathy, CPK levels increase
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significantly due to the continuous strain of muscle fibers without proper relaxation.
However, the administration of C60 fullerene nanoparticles leads to a significant
decrease in CPK levels in blood, indicating a reduction of muscle damage and
improved energy capacity of the muscles.

Both LDH and CPK serve as markers of muscle health and damage, and the
findings of this study demonstrate the positive impact of C60 fullerene on these
markers in the context of alcoholic myopathy. By reducing LDH and CPK levels,
C60 fullerene helps protect muscle cells, reduce mechanical damage, and enhance the
overall functioning of the muscle system.

Conclusion. The research results support the potential therapeutic benefits of
C60 fullerene water solution in alcoholic myopathy. It demonstrates the protective
effects of C60 fullerene on muscle contraction dynamics and its ability to mitigate
muscle damage caused by chronic alcohol abuse. Additionally, the study highlights
the impact of C60 fullerene on key biochemical markers, including LDH and CPK, in
blood, indicating its potential to improve muscle health and energy capacity. Further
research and development in this area could pave the way for utilizing C60 fullerene
as a promising therapeutic approach for preventing and treating musculoskeletal

disorders influenced by oxidative stress and damage.
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MIKPO3EJIEHD 5K JIZKEPEJIO BITAMIHIB

Aprem’eBa Okcana €BreniBHa,
YUUTENb XIMIi

BUIIOT KBaJTi(PiKaIiiHOT KaTeropii,
YUUTEITb-METOUCT

Beanuko €Ba AHTOHIBHA,
yauenuus 10 knacy

KomMyHnanbsHUit 3aKi1a] OCBITH
«CnermanizoBana mikoja Ne 67
€KOJIOT0-€KOHOMIYHOTO TIPOQiTIO»
JIHITPOBCHKOT MICHKOT paju

M. J{Hinpo, Ykpaina

Beryn. / Introductions. 3mopoBuit croci® JKATTS Bce OuIbIe CTae
MOMYJISIPHUM CEpel MOJIO/II.

OpmHa 13 CKJIaJOBUX 3JI0POBOTO CIOCOOY >KUTTS - XapuyyBaHHs, aj€ BaXKKO
ySIBUTH COO1 KOPUCHHM paIioH 6e3 oBouiB 1 3ejieHl. CIpaBkHIM TPEHJOM 3I0pOBOTO
XapyyBaHHs y CBITOBIM KyJiHapii cTana MiKPO3€JIECHb.

HieTomorn Ha3uBawTh iX «cynepdymom», amke MIKpo3eiIeHb, MOINPU
MIHIMQJIbHY KaJIOPIMHICTh, € JHKEPENIOM BEJIMKOI KIJTBKOCTI TOXXKUBHUX PEYOBHH.
JlocipKeHHs IO BUPOLTYBaHHIO MIKPO3€EJIEH] pO3IIMPIOE 3HAHHS Ta BIAKPUBAE MEpe
JIOJMHOI0 HOBI TMEPCHNEKTUBH [JII BUKOPUCTAHHS MIKPO3EJICHI $K EKOJOT14HO

e(EeKTUBHOTO JIKEepesa XapuyBaHHs.

Merta pobotu. / Aim. JlocaiauTy MOXIJIUBICTh BUPOITYBaHHS MIKpO3€J€HI B
3aKia/il OCBITH Ta BXKUBAHHA 1i B 1KY YUHSIMU 3aKJady 3 METOIO 30arayeHHs palioHy
MOKUBHUMHU PEUOBUHAMHM Ta BITaMiHAMU.

Martepiaan ta meroamn./Materials and methods. ITiacTukoBi 10TKH, OHHT,
BUJIM HACIHHS POCIMH MIKpO3€JeHi, MyJbBepu3aTop. TeXHOIOTIYHUHN, aHATITUYHHM,
MOPIBHSILHUM.

Pe3yabTatu Ta o0rosopenns./Results and discussion.
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CXO0XKicTh HACIHHSA

Taoanusga 1

Ne Mikpo3eieHb 1 moba 2 moba 3 noba Bincotok Bif
n/n 3arajJbHOTO
1 JKuto mocieHe 8 6 5 95
2 Hyt 6 8 2 80
3 CoueBurs 7 8 4 95
YepBOHA
4 I'peuka 3eneHa 9 6 4 95
CXOXicTb HaCiHHA

10

9

8

7

6

3

4

3

2

1

0

HuTo nocisHe CoyeBMLUA YepBOHE [peuka 3eneHa
M1mo6a M2po6a M3 goba
Hiarpama 1. CxoxicTh HACIHHA
Tadauusa 2
JocaigkeHHsI pOCTY NApOCTKAa
Ne Mikpo3eneHnb Job6a (MmM), mapocTox
/1 2 3 |4|5|6|7 8|9 1011|1213 | 14
1 JKuro nocisue 14 | 23 |36 |44 |57 |63|80| 94 | 100 | - - - -
2 Hyt 0 0 | 2|7 (1221|3242 | 30 | 37 | 49 | 55 | 60
3 CoueBuris 0 1 |7 |20|36|48|60| 76 | - - - - -
YepBOHA
4 I'peuka 3eneHa 0 0 | 3/10]23|35|50]| 68 | 83 - - - -
Taoauus 3
Ilepiox 300py Bpokao

No Mikpo3zeneHb [Tepiox mo 360py

n/m BpPOXKalo

1 JKuto nocisue 7 mi0

2 Hyt 14 ni6

3 CoueBullsg yepBOHA 9 ni6

4 I'peuka 3enena 10 110
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Yu 3HaoMi BK 3 NOHATTAMM MIKpO3€eneHb Y MIKPOTpiH

&

121 eignoeigs

® Tax
®H

Jiarpama 2. Uu 3Haiiomi Bu 3 NOHATTSIMH MiKpoO3eJieHb Y¥ MIKpPOTrpiH?

Yu BXMBae Balla poanHa MiKpo3eneHb

Hiarpama 3. Uu B:xuBae Bama poauna mikpo3sejieHb?

121 Bignoeigs

® T=x
® Hi

Micna nekuii |0 Konitogatn

121 Bignosige

©® Pozkasxy GaTbkam Npo MIKPO3ENeHs i
3aNPONOHYH0 BMPOLLYBATW BOAOMA

@ Poskaxy BaTbkam Npo MIKPO3ENeHD |
3aNPOMNCHYI0 KyMyBaTH rOTOBY

@ MeHi ue He UikaBo

Hiarpama 4. Ilicas aexuii
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Al Xxouy 06 B LWKINbHIW TnanbHi 6yna MiKpo3eneHb

121 eipnoeige

® Tax
@ Hi

Hiarpama 5. 51 xo4y 00 B LIKJIbHIN I1aJbHI 0yJ1a MiKpO3eJ/ieHb
Bucnosku./Conclusions.
1. BuponiyBanHss Mikpo3eneHi 0e3 TIpyHTY B 3akjail OCBITH €
MEpPCIEKTUBHUM 1 MEHII TPYAOMICTKMM, HDK B TIPYHTI, BOJa BHUTPAYaA€THCA

€KOHOMIYHO, JI0JIaTKOBI MOKHWBHI1 pEUOBUHHU HE TTOTPIOHI.

2. Mikpo3esieHb MOXHa BUPOILYBaTH B 3aKjaJl OCBITH IJis BITAMIHHUX
MEPEKYCIB.

3. 3100yBayi OCBITH TOTOBI BUPOIIYBATH 1 BXXUBATU MIKPO3€EJICHb B 3aKia/l
OCBITH.

4, Mikpo3eneHb MICTUTh BEJIMKY KUIBKICTh BITaMiHIB, HE3aMIHHUX

aMIHOKHCIIOT, MIHEPAJIIbHUX €JIEMEHTIB TaKuX SK: Kalbllii, Kaiiid, ¢pocdop, MarHii,
1o, 3aJ1i30 TOIIO Ta XJIOPO(PiJI, OKPIM IILOTO Ma€e MPODITAKTUUHUNA Ta JIKyBaTbHUN
edext. [lo3Boisie 3MIIHUTH IMYHITET, WIJBUILY€E TMpale3aTHICTb OpraHi3my,
CIPUATINBO BIUIMBA€ HAa CHIOKPUHHY Ta HEPBOBY CHUCTEMH, IMOKpaIlye poOOTy
HUPOK, MOKpallye poOOTy CepLeBO-CyINHHOI CHCTEMH, 3MEHIIYE MPOHUKHICTD
KaMnuIsIpiB 1 Ma€e MPOTU3AMNAIBHY JIIO.

S. Buxopucranas MiKpo3eneHl B 3akjajl OCBITHU TOTpedye MOMATbIITUX

JOCTIIKEHb Ha MOMUT KYJIBTYpP Ta iX CHOKUBYMX BIACTHUBOCTEH.
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In December 2019, the world's first case of a new coronavirus infection, severe
acute respiratory syndrome caused by a new strain of coronavirus, was reported in the
city of Wuhan, People's Republic of China. According to the International Committee
on Taxonomy of Viruses (ICTV), the pathogen has been given the official name
SARS-CoV-2. The rapid and widespread spread of a new coronavirus infection in the
world has turned out to be a pressing problem for the entire global community in the
21st century.

Coronaviruses are large enveloped RNA viruses first described by Tyrell and
Bynoe in 1966 as pathogens of respiratory diseases. There are four subfamilies of
coronaviruses: alpha (a-CoV), beta (B-CoV), gamma (y-CoV) and delta (6-CoV)
coronaviruses. Before the discovery of SARS-CoV-2, only six coronaviruses
pathogenic to humans had been identified. Among them, HCOV-229E,
HCOV-NL63, HCOV-0C43, and HCOV-HKU1 mainly resulted in respiratory
infections, which were most dangerous in neonates, the elderly, and
immunocompromised patients. SARS and MERS belong to subclasses B and C of

[-coronavirus, respectively, and both can cause fatal respiratory illness.
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SARS-CoV-2, SARS-CoV and MERS-CoV are zoonotic viruses that are
highly pathogenic to humans. Phylogenetic analysis showed that SARS-CoV-2 is
grouped with SARS-related coronaviruses (SARSr-CoV) and SARS-CoV previously
reported in bats, placing it in the Sarbecovirus subgenus of the Betacoronavirus genus
of the Coronaviridae family. The genome of SARS-CoV-2 is 79% identical to
SARS-CoV and 50% identical to MERS-CoV. Although the origin and direct lineage
of the SARS-CoV-2 virus remains to be determined, RaTG13, a CoV discovered in
the horseshoe bat Rhinolophus affinis in Yunnan Province, China, has 96.2% genome
similarity to SARS-CoV-2 and is the closest relative SARS-CoV-2.

The structural proteins of SARS-CoV-2 (spike [S], membrane [M], envelope
[E], and nucleocapsid [N] proteins) are encoded by one-third of the viral genome, and
these proteins are required for the assembly of new virus particles. The S protein
encodes the signal peptide (SP), RBD, subdomain 1 (SD1) and subdomain 2 (SD2) in
the S1 subunit and the fusion peptide (FP), heptad repeat 1 (HR1), heptad repeat 2
(HR2). and transmembrane (TM) in the membrane fusion subunit (S2)

Current evidence suggests that SARS-CoV-2 is transmitted from person to
person when infectious particles are released from the respiratory tract of an infected
person and reach the respiratory tract of a susceptible person. The SARS-CoV-2 virus
can be transmitted through three main routes, which are not mutually exclusive: (i)
airborne transmission (droplets and aerosols from the respiratory tract), (ii) direct
contact (infectious virus transferred to humans), and (I11) indirect contact (infectious
virus deposited on fomites).

Notably, SARS-CoV-2 has a high rate of person-to-person transmission
through close contact with infected people, especially when infectious virus is
released by an infected person while talking, breathing, coughing, or sneezing. The
SARS-CoV-2 virus enters the body through the mucous membranes of the eyes,
mouth or nose and spreads into the sinuses, throat and nasal mucosa before settling in
the human respiratory tract.

Following infection, the viral load in the upper respiratory tract peaks with the

onset of symptoms, and viral shedding begins 2-3 days before the onset of
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symptoms. Epidemiological and modeling studies have shown that transmission of
the SARS-CoV-2 virus can occur between symptomatic and asymptomatic
individuals, suggesting that identifying and isolating symptomatic individuals may
not fully control the ongoing spread of the virus. SARS-CoV-2.

Analyzing the influence of the virus on the functional features of the body’s
life, we examined many literary sources that showed another interesting fact about
motor activity, which is one of the types of human activity, during which the activity
of metabolic processes occurs in the structure of skeletal muscles, with the help of
which the human body moves and contracts. or parts thereof in space. Various
movements over a period of time form motor activity.

Motor activity can be expressed in the volume of energy units expended or in
the sum of movements performed. Based on this, it can be argued that physical
activity can be measured by the number of steps taken over a certain period, be it an
hour, a day or a week.

Let's move on to considering the types of physical activity, these include:
special; spontaneous. Special motor activity is also called organized and imposed,
and spontaneous voluntary. Certain types of physical activity can be called activity in
the process of physical education, training, in the production of labor products, and
other human activities.

The first type of physical activity is inextricably linked with satisfying human
needs. Such needs include needs such as the need for food, safety, sexual need, social
and others, including labor and educational needs.

The second type of motor activity is characterized by non-obvious direction,
because such activity is carried out with the purposeful implementation of
movements, since a person feels the need to carry them out.

Each person experiences a different need for physical activity, which
determines the individual characteristics of a particular organism. For example, the
need for physical activity influences physiological, social, cultural and other factors,
and the need often forms hereditary and genetic characteristics.

In 2020, the physical activity of many people was influenced by an
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environmental factor such as the pandemic caused by the SARS-CoV-2 coronavirus.
As soon as the high rate of spread of the virus was determined through transmission
through close contact with a carrier (airborne droplets, in case of coughing, sneezing
and during conversation), the heads of countries decided to switch to a remote work
format for many market participants, as well as It was introduced that quarantine
must be observed for 14 days upon contact with infected people, since the incubation
period of this virus can last up to two weeks.

Thus, the special motor activity of those people who were quarantined or
transferred to a remote format work has been reduced to a minimum, the person has
stopped performing a number of usual actions, such as:

- covering the path between home and work and back;

- visiting gyms and other sports sections, due to their closure, in order to
prevent personal contacts between the population and prevent the spread of infection;
- visiting shopping and entertainment centers for the reason stated above;

- meetings with relatives, friends, and other social units;

- visiting cultural centers and events such as cinema, theater, concerts, and
more.

As a result of the above, there was a sharp decrease in the physical activity of
the population due to the introduction of quarantine measures and changes in the
usual rhythm of life.

Let's consider what consequences the above trend towards a decrease in
physical activity led to.

A serious consequence was the deterioration of the health of people whose
physical activity was reduced for a long period of time. Such deteriorations include
the following: weight gain and the development of obesity, worsening problems with
the cardiovascular system, decreased muscle mass, the appearance of problems with
the spine, deterioration of vision and concentration, and a number of other serious
consequences, including insomnia and mental disorders.

Two years into the COVID-19 pandemic, the virus remains a public health

threat, although severe cases and deaths have declined worldwide, largely due to the
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widespread deployment of effective vaccines.

According to the literature, physiological adaptive changes characteristic of
pregnancy may be a kind of background in which the susceptibility of a pregnant
woman’s body to SARS-CoV-2 increases compared to non-pregnant women of
reproductive age.

For example, the peculiarities of immune responses against the background of
Immunosuppression during pregnancy make a woman vulnerable to infectious agents.
Anatomical changes in the respiratory system of a pregnant woman (high position of
the diaphragm, decrease in the vertical volume of the chest) reduce the functional
residual capacity of the lungs, the final expiratory volume and lead to a compensatory
increase in the respiratory rate, which also contributes to increased susceptibility to
respiratory diseases. Muscle relaxants and progesterone expand the airways, suppress
the activity of mucociliary clearance and ultimately lead to a decrease in local
protective functions.

Due to the fact that during pregnancy the need for oxygen increases, pregnant
women are more difficult than non-pregnant women to tolerate hypoxia of any origin
and severity. The hemostasiological status during pregnancy is characterized by an
increase in blood coagulation potential, an increase in the structural properties of the
clot, inhibition of enzymatic fibrinolytic activity, increased production of thrombin,
plasminogen, coagulation factors VII, VIII, X, and increased intravascular
inflammation.

Hypercoagulation during pregnancy increases the risk of complications and
deaths associated with infection of pregnant women with the SARS-CoV-2 virus.
Pregnant women are at higher risk of developing thromboembolic complications, and
with the addition of COVID-19 infection, this risk increases significantly. All new
data indicate that endothelial cell dysfunction plays a major role in the occurrence
and progression of acute respiratory distress syndrome, which is the main cause of
death in COVID-19.

Foreign and domestic authors also noted that in most pregnant women, the new

coronavirus infection is asymptomatic or mild. However, up to 3% of pregnant
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women with SARS-CoV-2 infection require intensive care. Factors such as a
woman's age over 35 years, overweight, obesity, chronic arterial hypertension,
diabetes mellitus increase the likelihood of developing severe COVID-19, as well as
maternal and neonatal mortality.

The literature has described clinical observations of pregnancies against the
background of a new coronavirus infection, which resulted in premature birth and
perinatal death of the mother and fetus. The authors suggest that the new coronavirus
infection can cause inflammation in the fetal area, despite the absence of specific IgM
immunoglobulins in the umbilical cord blood. It cannot be ruled out that elevated
concentrations of some cytokines (eg, IL-8) in cord blood may be due to transfer of
maternal cytokines across the placental tissue, but the mechanisms by which maternal
SARSCoV-2 infection may induce a fetal immune response require further study.

The authors found that currently, in cases of transmission of COVID-19 from
mother to fetus, there is insufficient data on the nature and degree of influence of this
infection on embryogenesis, morphogenesis, fetal development and the health of the
newborn. The studies predominantly included women who had the novel coronavirus
infection in the third trimester, with the exception of a few studies that also included
women who had the disease in the first and second trimesters.

Of particular interest at the moment is the category of children born to mothers
who had COVID-19 at various stages of pregnancy, other than the prenatal period.
Convincing data that fully reflect the features of the course of the neonatal period,
management and observation tactics, and therapy for children in this group could not
be found in the literature.

An important aspect of the new coronavirus infection SOUGO-19 is the course
of the infection in patients with a burdened premorbid background, and the role of
hypertension as a risk factor for severe forms is noted. However, risk factors for
severe disease and damage to the lower respiratory tract have not yet been identified.
The role of genetic polymorphisms in the pathogenesis of this infectious process in
patients with hypertension and their impact on prognosis remains unexplored.

The leading clinical manifestation of coronavirus infection COVID-19 is fever,
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cough (dry or with a small amount of sputum), shortness of breath, general weakness,
sore throat, rhinitis and rhinorrhea, olfactory and taste disorders. However, the
clinical features of infection in patients with a burdened premorbid background, in
particular with diseases of the cardiovascular system and hypertension, have not yet
been established.

There is no sufficient understanding of the systemic effects, including
cardiovascular ones, that SOUGO-19 has, which is necessary for providing timely
comprehensive medical care to patients, choosing the correct treatment tactics and
preventing complications. The continued incidence rate, the emergence of new
strains, and the escape of mutant strains from post-infectious immunity dictate the
need to study the new coronavirus infection in patients with hypertension.

Thus, summing up the literary analysis, we can say about the value of further

study of this problem in medicine in general.
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Abstract: The significant prevalence and disability caused by osteoarthritis
pose a threat to the health care system. The study of the effectiveness of various
methods of treatment of osteoarthritis is one of the key directions, which requires the
analysis of information on changes not only in radiological or laboratory indicators,
but also in the well-being of patients. The purpose of this study was to evaluate
indicators of pain and symptoms when using hyaluronic acid and physiotherapeutic
methods in patients with osteoarthritis of the knee joint. To achieve the goal, 17
people with osteoarthritis of the knee joint were treated using classical methods,
which included Hyaluronic acid and physiotherapeutic methods.

Evaluation of the results of treatment was carried out by surveying patients
after 3, 6 and 12 months using the Knee Injury and Osteoarthritis Outcome Score
scale. The results of the analysis of the obtained indicators of the pain and symptom
scales showed the existence of a tendency to weaken the effects of the used treatment
over time. Thus, it becomes obvious that the classical approaches to the treatment of
osteoarthritis are imperfect and need to be replaced.

Keywords: osteoarthritis, Knee Injury and Osteoarthritis Outcome Score scale,

pain, symptom, physiotherapeutic methods.

Introduction. Currently, the most common form of arthritis is considered to be
osteoarthritis - a polyetiological disease, which has a high prevalence, especially

among the elderly, and significantly worsens the quality of life. In addition, the actual

42



problem is that no targeted therapy has yet been found for this disease, which would

allow to fully stop its development [1].

The prevalence of osteoarthritis is steadily increasing, although the incidence is
decreasing. Thus, data from the United Kingdom show that from 1997 to 2017, the
prevalence of any osteoarthritis gradually increased annually by 1.4% (95% CI
1.3-1.6%) and the incidence gradually decreased over the past 20 years with an
annual at a rate of -1.6% (95% CI -2.0 to -1.1%) [2].

Treatment options for osteoarthritis include lifestyle changes, physical therapy,
oral medications, injections, physical therapy, and surgery [3]. In this case, an
important step in assessing the effectiveness of one or another type of treatment is a
questionnaire, which allows you to identify the dynamics of symptoms over a long

period of time after the treatment.

Aim. Evaluate indicators of pain and symptoms when using hyaluronic acid
and physiotherapeutic methods in patients with osteoarthritis of the knee joint.

Materials and methods. 17 people with a primary diagnosis of Il1-1ll stage
osteoarthritis of the knee joint took part in the study with damage to one or both
joints. Hyaluronic acid in a dosage of 60 mg (3 ml) was used to treat patients. Among
the physiotherapeutic methods of treatment, 7-day cycles of shock wave therapy,

iontophoresis, and laser therapy were used.

After the treatment, the condition of the patients was evaluated according to the
Knee Injury and Osteoarthritis Outcome Score scale at 3, 6 and 12 months after the
above procedures.

Given the significant deviations of the obtained indicators from the normal
distribution, non-parametric criteria, in the form of the Friedman test and Kendall's
concordance coefficient, were used to describe the data at different times of the study.

Results and discussion. Average values on the pain scale: at 3 months of
treatment — (73.47+8.91) points, at 6 months of treatment — (71.55+8.07) points, at 12
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months of treatment — (70.18+7.37) points (Fig. 1).

As one of the main indicators among all possible scales and criteria, pain in
this cohort of patients after the use of hyaluronic acid treatment remained practically
at a stable level throughout the observation period according to the Friedman
criterion (p=0.19). According to the visual component of pain, as can be seen from

the block diagram, during the year there is a certain tendency to weaken the effect of

treatment.
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Fig. 1. Analysis of KOOS pain scale scores 3, 6, and 12 months after treatment.

Average values on the symptom scale: at 3 months of treatment — (70.41+8.32)
points, at 6 months of treatment — (68.0+6.05) points, at 12 months of
treatment - (66.41+6.94) (Fig. 2).

As can be seen from the scheme, the stable effect of the applied classical
method of treatment is observed during the first observation points of 3 and 6 months
with subsequent recovery of clinical symptoms, which is reflected by a decrease in
the total score of the symptom scale (p=0.01).
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Fig. 2. Analysis of KOOS symptom scale scores 3, 6,

and 12 months after treatment.

Data from review sources regarding various drug approaches to the treatment
of osteoarthritis show that a mono-approach to the treatment of osteoarthritis is not
effective and, at a minimum, requires a combination of different types of drug
treatment. At the same time, the growing role of cell therapy in the treatment of
osteoarthritis was revealed, which shows better results compared to classical methods
[4].

Conclusions. The analysis of questionnaire data according to the Knee Injury
and Osteoarthritis Outcome Score scale of pain and symptoms showed an
improvement of symptoms in both parameters at the beginning, but after 6 months
there was a deterioration of indicators, which indicates the insufficient effectiveness
of traditional methods for the treatment of osteoarthritis.
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VJIK 330
NEPCHEKTHUBHU 3ACTOCYBAHHS MPHK-BAKIIUHHU Y JIIKYBAHHI
PAKY TA HICJSAONEPAIIIMHIN MPOPIIAKTHIII

Bbexkep €Bren CepriitoBu4

3100yBay BHUILIOT OCBITH MEAMYHOTO (PaKyJIbTETY

JlHimpoBCchKOTO Jlep:kaBHOTO MEIUYHOTO YHIBEPCUTETY

Bbekkep Ouiena BikropiBHa

nikap Y31 Bumoi kareropii Menuunuii nentp [T «Crin Cepsicy

AHoTamisi: B cydacHii MeauIuHI Bce OLIBIIOTO TMOIIMPEHHS HalyBae
nociikeHHs: 3actocyBanHs M-PHK Bakimau y 0opoT0i 3  OHKOJIOTIYHOIO
nmatoyioriero. 30KpeMa, Ha JlaHUd MOMEHT, HaWOUIbIly YyBary MNpUIUISIOTH
BUKOpUcTaHHIO M-PHK BakuuHM SiK TONOMIKHOrO METOIY a1 FOBAaHTHOI Teparii y
KOMOIHalii 3 XiMmioTepari€l, IMyHOTEpami€lo Ta IMPOMEHEBOIO TEpaIi€ro, IMics
MONEPETHBOT0 XIPYPTr1YHOTO BUIAJIEHHS Ty XJIMHHU.

KuarouoBi cioBa: Pak, Bakmunaiis, npodijgakTuka, XipypriyHe JiKyBaHHS,

XiMioTepartisi.

3 METOI Kpalle PO3KPUTH TEeMy JOMNOBIJI 3a3HAYMMO 0a30BE ITOHSATTS
PHK-Bakuunu. PHK-Bakiimna — 1ie BakiiuHa, Ha OCHOBI PUOOHYKJIETHOBOT KHCIIOTH
(miroua yactuHa siKO1, 3a3BU4al, € marpuuHa-PHK), sika komye Oinok, xapakTepHuit
JUISI IEBHOT'O MATOTEHY.

JlocniKeHHsI HOBO1 TEXHOJIOT1 JIIKYBaHHS paKy 3a JOIMOMOTOI0 BUKOPUCTaHHS
matpuuHoi PHK posnouanocs me y 2008 porri, mij KepiBHUIITBOM JIBOX MpodecopiB
3 Himewyunnu - VYrypa Caxina ta O3snema Typeui, KOTpi 3acHyBajJu KOMIIAHIIO
BioNTech. IIpote, 3arajibHOCBITOBY BiAOMICTh JaHUN METO]I JIIKyBaHHS OTPUMAaB y
2020 pomi mix uwac mangemii COVID-19. BioNTech mouanu TicHy cmiBmpaimio 3
Pfizer, mo6 BukopucTaTi TaHUM MiaXia ajs ctBopeHHs Bakiuuu npotu COVID-19.

Texnonoris MPHK, sKy BOHM BHKOPHUCTOBYIOTh, HAJCHJA€ KIITHHAM

"IHCTPYKIi" N7 BUPOOHUIITBA aHTUTEHY abo Oinka. ToOTo, BBOAATH (pparmMeHTH
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MPHK, mo komyioTh KIIOYOBI aHTUTCHH, SKI BCMOKTYIOTHCA B KIITHHH. [loTiMm
dbparMeHTH HaAXOASITh y pUOOCOMHU JJIsi BUPOOHHUIITBA AHTUTEHIB, IO CIIOHYKAIOTh
aJanTUBHY IMYHHY CHCTEMY «3alaM'sTOBYBaTH» 1l aHTUTEHU Ta aTaKyBaTH iX, KOJHU
BOHM MPHUCYTHI, HANPUKIIAJ, KOJIU B OpraHi3M MOTparisie 1H(eKIiiHuiA natoren. ¥
pa3i pakoBux «BakuuH» — MPHK, ska koaye Kiai04oBi YHIKaJbHI aHTUTEHU
[IJILOBOTO PaKy, BUSBJICHOTO B OHKOJIOTIYHOTO XBOPOTO.

OpHak, TyT JOpEYHO 3pOOUTH TIEBHE 3ayBa)KCHHS, IO TEPMiH "BakiMHA" Bij
paky Tpoxu HeBipHuUH. L1 BakIMHM A1HICHO BUKJIUKAIOTh IMYHHY BIJIIOBI/b, ajieé BOHH
HE € TpO(ITaKTUYHUMH, SK BaKIMHA TPOTH IMATOTEHIB, & BUKOPUCTOBYIOTHCS SIK
nikyBanHs. Jlana MPHK-BakumHa npoTu paky 1HIMBiAyaai30BaHa, TOOTO BOHA KOJIY€E
AHTUTEHH1 OJIKU B KJIITHHAX KOJIOPEKTAIBHOIO PaKy KOKHOI JIIOJWHHU, ajle Y KOXKHOI
JIIOJIMHU TPOXU P13H1 aHTUTE€HH, HABITh SKIO BOHU MAlOTh OJIMH 1 TOH K€ THII PaKy.

MPHK-BakimHa npotu paky TpeHye IMyHHY CHUCTEMY aTaKyBaTH pPaKoBi
KIITUHHA, $KI MOTJIM OyTH TPOIYyIIeHI MICHs XIpypriyHOro BTpy4YaHHS abo
xiMmioTeparii. Aje 1e He poOUTh JIOJIUHY CTIMKOIO 0, HAIPUKJIIAJ, KOJIOPEKTaIbHOTO
(abo Oyap-sikoro 1HIIOTO paky). Bakimuua mpotu paky Ha ocHoBi MPHK mae Oytu
CTBOpEHA JJIsI KOXKHOI JIFOJIMHU 1HANBIAYyanbHO. JlJi1 CTBOPEHHS BaKIIMHU Ha OCHOBI
MPHK BHKOpHCTOBYIOTHCS KIIIOYOBI AHTUTE€HHM HA TOBEPXHI pakKy, YHIKaJIbHI s
KOYHOI JIFOJINHU.

[ToTim, sk 1y Bunaaky 3 BakiuHotwo Big COVID-19, Bakiuny BBOJATH, 1 BOHA
3MYIIY€ KIITHHY BUPOOJISITH aHTUTECHH, SIKI «HABYAIOTH» IMyHHY CHUCTEMY aTaKyBaTu
pak. biibin Toro, BakuuHa BiJ paKky A OAHIET JIOAUHU, UMOBIPHO, HE MOXE OyTH
BUKOPHUCTaHA JJIsl 1HIIO1 JTIFOJIMHU, OCKUIBKA aHTUTEHH € YHIKAJTbHUMHU.

BaxnuBo, mo 111 TpOTUPAKOBI BaKIMHU 3a3BUYail BUKOPUCTOBYIOTHCS Y
MOEHAHHI 3 XIPYPriYHUM BTPYUYaHHAM Ta XIMIOTEpali€l0 SK YacTHHA 3arajbHOi
cTparerii JiKyBaHHS paky. [laHuil THUN BakIUH TPOTH PaKy CHiA PO3IIBIAATH SIK
IMyHOTEpaIio, a He SK NPOo(UIAKTHYHY BakKLMHY, ajlé Ha3Ba NPWXKUIIACH, TOMY Y
MEIMYHUX JITEPATypHUX JKEpelaxX Ta CTATTAX JIOCHTh YacTO MOXKHA 3yCTPITH caMme
1[I0 Ha3BY.

B oaniil 13 crarreid, omyOnikoBaHid y HaykoBoMmy ypHaii Nature, Bunopg
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banauanapan, TOKTOp MEOUYHUX HAyK, 3 MeMopiaJlbHOrO OHKOJIOTIYHOTO LIEHTPY
Cnoana-Kerrepinra B Helo-Mopky, i #Oro Koners mpencTaBiiId paHHi pe3yldbTaTd
KJIIHIYHOTO JTOCTIKEHHS BIUTMBY iHAMBIMyartizopaHnoi MPHK-pakumau Cevumeran y
JIKyBaHHI paKy MiIIUTYHKOBOI 3aJI031, TOPIBHSIHO 13 CTAHIAPTHUM JIKYBaHHSM.

B nanuii yac xipypriuHe BTpy4YaHHS € €JUHUM PaJUKaIbHUM, TPIOPUTETHUM
METOJIOM JIiKyBaHHsA paky. Croroani maibke y 90% mnaiieHTiB BUHHMKAE PELUIUB
3aXBOPIOBAaHHS B CEPEIHbOMY uepe3 § MicsamiB. AN'IOBaHTHA MyJIbTHArCHTHA
xiMioTepalrisi MOXK€ 3aTpUMaTH  PEIUAUB  XIPYpPridHO BHAAJICHHOTO  pPaKy
MiIITYHKOBOI 3ajio3H, aje Maibke y 80% maiieHTiB peuuauB 3aXBOPIOBAHHS
CIIOCTEPITaETHCA MPOTATOM 14 MiCSIIIB.

AHTUTEHU JJI1 BaKIMHU JOCIITHUKA CUHTE3YBAIM 13 MyXJIUH MiANLTYHKOBOI
3aJI034, BHUAAJNEHUX Yy mnaiieHTiB. [licmsa XipypriyHOro BTpy4YaHHs MAall€EHTU
OTpUMYBaJdud OAHY JIO3y IMyHOTepamii, MOTIM — BakIMHy cevumeran 1
MOTIM - XIMIOTEpaIlio.

3a pe3yJbTaTamu JOCIIKEHb, OyJI0 BCTAHOBJICHO BpaXkaro4i Ta MEPCIEKTUBHI
BHUCHOBKHU. ¥Y CTpOK 18 MICAYHOTrO CIIOCTEPEKEHHS 3a BICbMOMA MallieHTaMu, KOTPUM
Oyno BUKOHaHE XipypriuHe BTpYYaHHs 3 MPUBOAY PAaAWKAILHOTO BUAAJICHHS pPaKy
MIIIUTYHKOBOI  3ay03d,  chopMoBaHa  IMyHHa  BIJNOBIAL HA  BaKIHUHY
Cevumeran - O0yio BUSBIJICHO, 110 O€3pelUIMBHUM MEPio]l y BCIX IIUX MAIIEHT CKJIaB
Habararo Ounbllie, HIX Y BICbMOX IHIIUX, KOTP1 HE C(hOpMyBau IMyHHOI BIAMOBII.

Jlo Toro *, y BCiX MaI[l€HTIB, KOTPUM BBOJMJIACS JIaHA BaKI[MHA HE BUSBHIOCS
KOJHOI cepho3HOi MOO1AHOT peakilii opranizmy. He auBnsuuch Ha Te, 110 1€ OYJ0
HEBEJIMKE KJIIHIYHE BUIPOOYBaHHS, BOHO II0KA3aJ0 BH3HAYHI MEPCHEKTHUBU
Bukopuctanua MPHK-Bakimnu nist nikyBaHHs paKy MiJIUTYHKOBOT 3aJ103H.

BucnoBok: Xoua wMPHK-Bakumau cramu mnpopuBoM y TIpo]uIakTHIN
1H(MEKIIHHUX 3aXBOPIOBaHb, iX BUKOPUCTAHHS TIPHU JIKYBaHHI pPaKy BHUKJIUKAE
crpaBxHii iHTepec. OHKOJOTU MOXYTh CTBOPIOBATH TEPCOHAIBHI "BaKIMHU'", SIKi
JOTIOMOKYTh IMYHHIN CHUCTEMI aTakyBaTH TiI BUAM PAKy, SIKI MOXYTh "YHUKHYTH"
aTaku 0e3 BaKIMHHU.

Mu ne crtBepmkyemo, mo MPHK-Baknuuu «BuIliKyroTh» pak. OpHak,
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HE3BaKal04YM Ha Te, IO JTaHa METOMKA JIIKYBaHHS 3HAXOIUTHCS JIUIIIEC HA MTOYaTKOBIN
cTadil AOCTIHKCHHS, BXKE € 0araTo paHHIX JOKa3iB TOTO, IO 1€ MOXKE CTaTH IS
OHKOJIOTIB ~ TOTY)KHHUM  IHCTpPYMEHTOM y  OOpoThOi 3  OHKOJOTIYHHUMH
3aXBOPIOBAHHAMHU, IO YK€ BAKKO MTAIOTHCS JIIKYBaHHIO. A OCKIJBKH I1i BAKIIUHU
«HaBYAIOTH» IMYHHY CHCTEMY DPO3Mi3HaBaTH pakK MiANUIYHKOBOI 3aJI03U y JIOJAWHH,

BOHA TaK0>X MO€E JOMOMOTTH 3aM00IrTH pelUIUBY B MAaHOYyTHbOMY.
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YIK: 616.36-002-022.7-092-097:612.017.1
ACITATOI'EHE3 BIPYCY I'EIIATUTY B, AJAIITUBHA IMYHHA
BIAITOBIAb. POJIb KIITUHHOI'O TA I'YMOPAJIBHOI'O IMYHITETIB

JlaBuaenko Oxkcana MukoJiaiBHa,

K.MEJ.H., TOLUEHT

Ynuepcoka Maprapura BosionumupisHa,

BbpyneBu4 Inecca I'eopriiBaa

CTyICHTH

BJIH3 Ykpainu «bykoBUHCHKUH Aep>KaBHUM MEIUYHUN YHIBEPCUTET
M. UepHiBiii, Ykpaina

AHotaunisi. Bipycuuii rematut B - 11e Hekpo3anaibHe 3aXBOPIOBAHHS MEUIHKU
pizHOro ctymneHns TsKkocTi. llepcucryroua iHgekuis HBV wacto acouiroerscs 3
XPOHIYHUM 3aXBOPIOBAHHSAM IEUIHKH, 110 MOXE MPU3BECTU O PO3BUTKY LIMPO3Y Ta
renaronentonsapuoi  kapuuHomu (I'LIK). BBaxkaerbcss 1m0 ajanThBHA I1MyHHa
BIJINOBIJIb BIJANOBIIA€ 3a KIIPEHC BIPYCy Ta MAaTOr€HE3 3aXBOPIOBaHHS MiJ 4ac
iH(piKyBaHHSI BipycoM rematuTy B. 3aranbHOBU3HAHO, 110 TyMOpajibHa BIANOBIIb
AHTUTI CHpPHSIE 3HUILECHHIO LUPKYJIIOIOYUX BIPYCHUX YAaCTUHOK 1 3amoOiraHHIo
MOIIMPEHHIO BIPYCYy B Oprai3mi, TOAI AK KJIITHHHA IMyHHa BIJIOBIAb 3HUIIYE
1H(1KOBaH1 KJIITUHHU.

KuarouoBi cioBa: Bipyc remnatuty B, rymopanbHuil IMyHITET, KIITUHHUN
IMYHITET, IUTOTOKCUYHI T-KIIITHHH, ITUPO3 MEUIHKH, TeNaTOICIIIONIpHA KapIIMHOMA,

aJlanTMBHA IMyHHA BiJIMOBIb.

[ndixyBanns Bipycom remnarutry B (BI'B) mpu3BoauTh 10 MIMPOKOTO CHEKTPY
KJIIIHIYHUX TPOSBIB - BiJl O€3CHMITOMHOTO CTaHy HOCIACTBA 0 CaMOOOMEKEHOIO
roctporo abo  (QynIbMIHAHTHOTO TeMaTUTy Ta  XPOHIYHOrO TremaTuTry 3
OpOrpecyBaHHSAM 7O [HMPO3y TIEUIHKH Ta TEeMaTOIeNIONSIPHOI  KaplIUHOMH.
[ndikyBanHs BipycoM renaTtuty B € ogHUM 3 HaWMNOWIMpPEHIMX BIPYCHHUX
3aXBOPIOBaHb, 110 Bpa)XalOTh JIOAUHY. Y TMAaToreHe3l Ta KIIHIYHOMY IMepediry
HBV-indexuii OepyTh ywacTh sIK BIpyCHI (aKkTOpH, TaKk 1 IMyHHa BIJNOBIIb
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oprasizmy. ¥ 1bOMy OIJISiII M OOTOBOPUMO BILTUB B3a€MOJIi BipyCy Ta Xxa3sdiHa Ha
natoreHes iH¢pekuii HBV.

bararo nocmimkens cBiggath mnpo Te, 1mo BI'B He € 0e3mocepenHno
[IATOTIATHYHUM )i 1HGikoBaHOTO Temartonuta [1-2]. Hampukman, Ha panHiid ¢asi
iHpexuii BI'B y mmmnanze (To6To a0 TOro, Ak Bipycocmenudiuni T-KITHHU
NOTpaIuvIsiioTh y TmeviHky), 100% remaronuTiB MOXyTh OyTH 1H(]iKoBaHI 06e3
riCTONOTIYHUX a00 G10XIMIYHUX O3HAK 3aXBOPIOBAHHS MEUYiHKH. Biibie Toro, Koiu
KJIITUHHA IMYHHa BIIMOBIJAb € HEJAOCTaTHHOIO ab0 (apMakoJOTIUHO MPUTHIYCHOIO,
BI'B Mo>xe pemtikyBaTrcsi Ha BUCOKOMY PiBHI B IMEUIHI[l MAIIEHTIB [1 B IMyHOJOT1YHO
tonepanTHUXx A0 BI'B Tpancrennux wmmumeit [3]] 3a BiICYTHOCTI ITUTOJIOTIYHUX
aHoMautiit abo 3amancHHs [4].

BipycHuii  kiipeHC 1 [ATOreHe3 3aXBOPIOBAHHS  3HAYHOK  MIPOKO
OTIOCEPE/IKOBaHI aJIANTUBHOI IMYHHOIO BiamoBipawo mnpu iH(ekmii BI'B [5]. Jlus
toro, mo0 BI'B mepcucTtyBaB, BiH MoBHHEH ab00 HE BHUKJIMKATH BIAMOBiAL, abo
MPUTHIYYBATHU i, yXWIATUCA BiA Hel yu npotuaisatu id. L{ikaBo, mo BI'B "yHukae"
BPOJ/IPKEHOI 1IMYHHOI BIJIMOBIJI, MPOCTO HE BUKIMKatouu ii [5]. 3 iHmIoro OOKy,
BIpyCHa TIE€PCHUCTEHIIIS XapaKTepU3Y€e€TbCd CTAHOM BIJHOCHOI TINOPEaKTHUBHOCTI
HBV-cnemudpiunux T-xmitun [6]. byno mokazano, mo Kijibka BIpYCHHX OILJIKIB
PETYIIOITh aJaNTUBHY IMYHHY BifnoBigs Ha BI'B, 1mo mo3Boiise mpumyctuTH, 1o
BI'B Moe BUKOPUCTOBYBaTHM aKTHMBHI CTpaTerii YXWIEHHs, CIpSMOBaHI Ha
aJanTUBHY IMYHHY BiamoBigs [6]. JlificHo, OyJo TmoOKa3aHO, IO MPOTHUBIPYCHE
JIKYBaHHS MOXK€ MOA0JaTH TrinopeakTuBHICTh CD8+ T-kimiTUH npu XpOHIYHIN
iHpexuii BI'B, o cBiguuth npo Te, 1m0 T-KIITUHU MPUCYTHI Y IUX CYO'€KTIB, ajie
npurHideHi [7]. BaximBo, 1m0 HemoAaBHE AOCTIHKEHHS MPHUITYCKAE, M0 1HIYKITISA
edextuBHOI crienudiunoi Bianopiai CD8+ T-knitun Ha BI'B 3anexuTth BiJ paHHBOTO
npaitminry CD4+ TxmiTuH, SKMid MOXE pEryJioBaTUCS PO3MIpOM BipyCHOTO
iHoKynaTy [8]. Bimmoime aHTHTIT  Ha 00070HKOBI aHTMrenn BIB €
T-kniTUHHO-3aNEXHUM TporiecoM [9]. OCKUIBKY 111 aHTUTLIA JIETKO BUSIBIISIOTHCS Y
MAIlI€HTIB, SIKI OYUCTWJIHMCS BiJl BIPYCy Ta OMYXKaJIW BIJ TOCTPOTO TeHaTHUTY, 1

3a3BUYail HE BUSBISIOTHCS y MAIllEHTIB 3 XpoHIyHOWO 1H(pekuiero BI'B, BBaxkaeTbcs,
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II0 BOHU BIQITPAlOTh BHPIMIAIBHY pOJIb Yy BIPYCHOMY KIIPEHCI IUIAXOM
KOMILJIEKCYBAaHHS 3 BUIbHUMHU BIPYCHUMH YaCTUHKAMU Ta BUAAJICHHS 1X 3 MUPKYIIAIIT
a0 nUIIXOM 3amo0iraHHs iX NPUKPIIUICHHS Ta MOTJMHAHHA renatouutamu. lle
VSIBICHHS MIATBEP/UKYETHCS CIOCTEPEKECHHSM, [0 IIMMIaH3e, SKI MOJ0JIaIH
nonepeaHio 1H(EKIir, MOBHICTIO 3aXMINEH] BiJ MOBTOpHOTO 3apaxkeHHs [10]. OxHak
MOsiBa HEUTpaTI3ylOunX aHTHUTIA BiOYBAa€ThCS BIJHOCHO MI3HO Micis 1HGIKYBaHHS
BI'B i, Takum uynHOM, BOHW HaBpsJ YH COPUSIOTH paHHIN (pa3i BIpyCHOTO KIIIPEHCY
nig vac roctpoi iHdekiii. HaroMicTs BOHHM, WMOBIpHO, 3amo0iraroTh MONTUPEHHIO
BIpyCy 3 PIIKICHUX KJIITHH, SIKI 3aJIMIIAIOTHCS 1H(PIKOBAHUMH MICIs 3HUKHEHHSA
iH(pexuii BI'B.

T-xmiTuHHa BiAnoBiAL Ha Bipyc renmatuty B (BI'B) € aktuBHOIO,
MOJIKJIOHAJIBHOIO Ta MYJIBTUCIEUU(]IYHOIO Yy TOoCTpO 1H(PIKOBAHMX MALIEHTIB, SKI
YCHIIIHO OYHMIIAIOTHCS BiJ BIPYCY, 1 BITHOCHO CIaOKOIO Ta BY3bKOCHPSIMOBAHOIO Y
XPOHIYHO 1H(IKOBAHUX MAIIEHTIB, IO CBIIYUTH MpoO Te, o kiipeHc BI'B 3anexutsb
B T-KIITHH.

BI'B cam mo co0i He € Oe3nocepelHbO LUTONATUYHUM, a IeHnaTOLEIIONISpHI
VIIKO/JKEHHSI ~ BBaXKAalOThCA  PE3yJNbTaTOM  CKJIagHOI  B3aemoxili Mix BI'B,
renaToIMTaMH Ta IMyHHUMHM KIITHHAMH Xa3siiHa [11].

Peakmiss CD4 T-xmitun nepudepuunoi kpoBi Ha BI'B € moryxHOr Ta
MYJIbTHCHEU(IYHOIO Yy MALIEHTIB 3 TOCTPUM IE€NAaTUTOM, SIKI B KIHIIEBOMY HIJCYMKY
OUHMIIAIOTHCS BiJl BIPYCy, B TOW 4ac SIK y MEPCUCTYIOYMX MAIIEHTIB 3 XPOHIYHUM
TeIaTUTOM BOHA € BITHOCHO ciadkoro [12]. Xodya 3B'130K MiK CHIIBHOIO BIATIOBIIIIO
CD4 T-kimiTvH, TOCTPUM TeNaTUTOM 1 KJIIPEHCOM BIPYCY CBIIYUTH MPO T€, IO MIX
IMMU SIBUIIIAMU 1CHY€ B3a€MO3B's130K BucHaxkeHHs CD4 T-kimituH Ha miky iH(eKii
BI'B He BmiuBano Ha KIIpEHC BIPYCY 1 3aXBOPIOBAHHS TMEYIHKKM B 1H(IKOBaHUX
mumnanse [13], mo cBiguuts npo Te, mo CD4 T-kinituau He 6epyTh Oe3mocepeHbO1
ydacTi y KiIipeHcl Bipycy 1 momkomkeHHI TkaHuH. CD4 T-kmiTuHH, HMOBIPHO,
OMOCepPEKOBAHO OepyTh y4yacTh Yy KOHTpoil iH(pekuii BI'B, copustoun inaykuii ta
niaTpumill  Bipycocnenudiunoi (B-kmituaaoi) Ta CD8 T-KIITUHHOT BIAMOBIII.

Cneundiuna signosias CD8 T-xnitun no BI'B Bimirpae ¢yHnameHtanbHy pojb y
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BIpyCHOMY KIIpeHCI Ta TMAaToreHe3l 3axBoproBaHHS mneuiHku. [loTyxHa
noJiikjoHanbHa BiAMoBiAs CD8 T-KiIiTHH JerKo BUSBISETHCS B nepupepuuHiid KpoBi
MaIll€HTIB 3 TOCTPUM TE€MaTUTOM, SIKI B KIHIICBOMY MiJICYMKY ouMIarThes Bijg BI'B.
Ha BimmiHy Big 1poro, BiamoBiab T-kmiTuH mnepudeprdHoi KpPOBI y XPOHIYHO
1H(p1KOBaHUX TAIIEHTIB € CIa0KOI0 1 By3bKOCIIPAMOBaHOM. [leuiHKa Takux MaIrii€HTiB
MICTUTh Bipycocnenudiunai T-mimdoruTn, ski, HMOBIpHO, OEpyThb y4YacTh Y
MaToreHe31 3aXBOPIOBaHHS, ajne 3 (PyHKIIOHAIBHUX Ta/ab0 KUIbKICHUX MPUYUH HE
31aTHi eniMiHyBaTy 1HGeKIo. [{ikaBo, 110 HEIIOJaBHE JOCHIKCHHS, SKE BHBUYAJIO
B3a€MO3B'SI30K MIX KIJIBKICTIO BHyTpimHboneuinkoBux BI'B-cnemmdiunux CDS8
TKIITUH, CTylIEHEM 3aXBOPIOBAHHS MEYIHKM Ta piBHeM perutikanii BI'B y xponiuHO
1H(}IKOBAaHUX MAIlIEHTIB, MOKAa3aJlo, 110 MPUTHIYEHHS perulikalii BIpyCy MOXKe He
3aJIeXaTH BIJl YPAKEHHS MEUYIHKH, 1 10 QyHKIIoHaNbHICT BI'B-cienudiuanx CD8
T-xaiTUH € OUIBII BaXKJIMBOIO, HDK KIIBKICTh T-KIITHH, JISI KOHTPOJIIO peIuTiKamii
BI'B [14]. EkciepyuMeHTH Ha MMMIaH3€ MOKa3aliH, 1110 BIPYCHUN KIIIPEHC 1 MOYaTOK
3aXBOPIOBAHHS MEYIHKH 30IraroThCsl 3 HaKONMUWYEHHSM Bipycocnenupiuaux CD8
Txmitue Ta 1HayKUieo rediB IOHy ta IOHy-1HaynubensHux rexHiB y nedinii [14].
BaxnuBo, mo BucHaxkeHHa CD8 T-kimiThuH Ha MIKy BIpeMii 3aTpUMy€ BIPYCHHI
KJIIPEHC 1 TMOYaTOK BIPYCHOTO TEMaTUTy 10 MOMEHTY TIOBEpHEHHsS T-KIIiTHH,
JOBOJIAYM, WIO0 BIPYCHMM KIIIPEHC 1 3aXBOPIOBAaHHS TMEUIHKH OMOCEpPEIKOBaHI
Bipycocnenudpiyaumu CD8 T-kiaiTuHaMU.

BucnoBok. Ha mnouarky indekmii BI'B nie mpuxoBaHo, 3amumiaroguch
HEBUSBIICHUM 1 TAaKUM YWUHOM TIOUIUPIOETHCA JO TMOSBU AaNanTHUBHOI 1MYyHHOI
BIIMOBIZII 4Yepe3 Kiibka TWXKHIB. BigHocHa HeBumumicth BI'B myist BpomxkeHux
CEHCOPHUX MEXaHi3MiB KJIITHH, UMOBIPHO, BIIOOpa)kae MOro CTpATeriio perutikatii,
MpH SIKIM PEIUTIKOBAHUN BIPYCHUI I'€HOM XOBA€THCS BCEPEIMHI YACTUHOK BIPYCHOIO
Karncuay B IuToruiazmi. 3 iHmoro Ooky, BI'B MokHa KOHTpoOsoBaTH, KOJIH
HajekHUM ynHOM aktuBoBaHI BI'Bcmenudiuni CD8+ T-kimiTHHH TOTPAaIuISIOTH Y
MEYIHKY, PO3MI3HAIOTh AHTUTECH, BOUBAIOTh 1H(IKOBaHI KITUHU 1 BUAULIIOTH [FNYy,
KU 3alyckae IIMPOKMM KacKal, M0 MOCHIIOE 3analbHUM TpoLeC 1 Mae

HEUMTONATUYHY MPOTUBIpYCHY akTUBHICTH npoTtu BI'B. EdextuBHe QopmyBaHHA
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a/IalITUBHOT MPOTUBIPYCHOI IMYHHOI BiAMoBiAl 3aynexuTh Bix CD4+ T-kimiTuH Ta ix
npaiiMiHTy Ha paHHIA cTaail iHQekmil, sKkuil, HaWiIMOBIpHIIIE, peaTi3yeThes
CyOBIpyCHUMU aHTUT€HAMU, TPHUCYTHIMH B 1HOKYJATI, a HE I1HQEKIIHHUMHU
BipioHamu. [Ipu HU3BKOM030BUX 1HGEKIISIX BHUSBISETHCS  HECIPOMOXKHICTD
3amyctuTd panHl Bianosimi CD4+ T-xmituH,0 B CBIO 4epry 1HAYKYE
dbyHKIioHaTbHO ociabneni BignmoBiai CD8+ T-xmiTWH, 1O TPU3BOJAUTH JI0
BCTaHOBJICHHsI TepcucTyrouoi iHdekuii BI'B. lle mpu3BoauTh 10 HU3BKOTO PIBHA
pyWHYBaHHS Ta pereHepamii KITHH TEYiHKH TPOTATOM TPHUBAIOTO dYacy, IO

pU3BOIUTH 10 (HiOpo3y, Mpo3y, cTearosy i, 3pemroro, 10 ['TIK.
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Despite the obvious high level of living conditions, comfort, and most
importantly, the extension of life expectancy in economically developed countries of
the world, the percentage of people with excess body weight, obesity, and diabetes
mellitus (DM) is growing rapidly. The paradoxical fact is that the same trend is
observed in countries with a low or low income level: the prevalence of DM is
increasing in India, in the countries of South America, the African continent, and
others. As for our country, the number of registered patients with diabetes mellitus in
Ukraine reaches more than 1.5 million, and an even greater number are patients with
metabolic syndrome (MS), which is a high risk factor for the development of not only
diabetes mellitus, but also diseases of the cardiovascular system and others [8, 12].

The exchange of substances and energy in each organism, and in the biosphere
as a whole, is directly related to nutrition. Man cannot be an exception to this rule, he
needs nutritious substrates to support his vital activities. But why did man — this
intelligent biological species — commit a mistake and continue to repeat it from
generation to generation, paying for it by the constant growth of diseases from the
metabolic system [6]

The viability of any species depends on its place in the trophic chain of the
biological ecosystem and on its condition as a whole. It should be noted that modern
man is gradually moving away from the evolutionarily formed trophic niche, and the
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reason for this is the consequences of human activity. Having a negative impact on
the biosphere, the trophic chain and its own trophic niche (primarily due to
agrotechnical changes and environmental pollution), man himself damages the
long-established trophic relationships. For a long time, people ate what they could
catch, catch, gather, and grow from the crops that grew in the area where they lived
with their tribe. Plants have been not only food, but also medicine for many centuries.
Even 200 years ago, mankind had no idea what food concentrates were, did not
consume so many refined products (fats, sugar, confectionery, packaged juices, etc.),
did not use such methods of food preservation as canning and artificial freezing in the
diet European residents lacked potatoes, tomatoes, peanuts, corn, cocoa and many
other things [4-7, 10, 11].

The pharmacotherapy of diabetes and diseases that are in the circle of MS is an
extremely relevant medical and social problem today. Inadequate effectiveness and
safety of existing drugs force pharmacologists and clinicians to continue actively
searching for new molecules. MS is a polymorphic condition characterized by
numerous comorbidities and complications. At the same time, the patient is often
forced to take several drugs at once, which can lead to their unwanted interactions
and excessive load on the organs of detoxification and excretion [2, 14].

Treatment of patients with metabolic disorders is actually life-long, which
means that the effect of chemical compounds and substances on various organs and
systems of the patient will also be life-long. That is why the search for safe herbal
agents that have a positive effect on carbohydrate and lipid metabolism is very
important. Competent use of phytomediants makes it possible to reduce the amount
of synthesized drugs, which is extremely important for the protection of the main
organ of metabolism - the liver. Here it is appropriate to remind that the liver for
thousands of years dealt with representatives of the plant world, and not with
derivatives of the chemical industry, which are essentially molecules of medicinal
drugs synthesized by humans [1, 6].

Dietary supplement Dianema®, which includes gymnema sylvestre leaf extract

(Gymnema sylvestre) — 100 mg, extract from a mixture of leaves, flowers and fruits
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of common hawthorn (Crataegus laevigata) — 100 mg, extract Trigonella
foenum-graecum seeds — 50 mg, Centella asiatica herb extract — 50 mg, enriched with
magnesium citrate — 100 mg. Dianema® contributes to the normalization of
carbohydrate and lipid metabolism in various diseases due to the synergistic effect on
the metabolic processes of components of plant origin and magnesium citrate.

Forest gymnema, or Sylvester's gymnema

The main biologically active substances of Sylvester gymnema (DS) are
gymnemic acid, terpene saponins (glycone and aglycone, humarin), as well as
flavonoids, anthraquinones, organic acids (tartaric, formic and butyric), o- and
B-chlorophylls. The plant contains resins, trace elements (chromium, cobalt, silicon,
zinc, selenium, phosphorus, etc.), choline, betaine, trimethylamine, [-amyrin,
lupeola, related glycosides and stigmasterol, vitamin C [4, 5, 7].

Saponins, which are part of DS, have a hypoglycemic effect due to the ability
to block the absorption of glucose in the gastrointestinal tract, improve the absorption
of glucose by the cells of the body. Gymnema glycosides block the sensitivity of
intestinal receptors responsible for recognizing glucose, and thus reduce the
absorption of sugars into the blood. They also reduce the effect of some hormones, in
particular adrenaline, which leads to an increase in blood glucose levels during stress.
DS saponins increase the activity of glycogen phosphorylase, reduce the level of
gluconeogenic enzymes and sorbitol dehydrogenase, this has a beneficial effect on
the process of gluconeogenesis in the liver, which, in turn, contributes to a decrease
in the concentration of glucose in the blood [4, 5, 7, 13, 14].

Biologically active substances (BAS) of DS are characterized by a positive
regulatory effect on the insular apparatus of the pancreas. After the use of DS extract
in patients with diabetes mellitus, there is an increase in the content of C-peptide in
the blood, which indicates the normalization of insulin synthesis - this is very
important in the presence of type 1 diabetes mellitus. BARs of gymnema lisova
reduce the insulin resistance of cells and improve the absorption of glucose by cells,
as well as contribute to the activation of intracellular enzymes involved in glucose
metabolism [16, 26, 29].
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DS is rich in glycosides, which affect the taste receptors of the tongue,
reducing the sensitivity of taste receptors to sweet. This property of DS is extremely
important for obese and MS patients. The low effectiveness of obesity treatment is
due to such a phenomenon as food addiction, and most often the latter is formed
under the influence of eating sweet food. The development of food addiction begins
with the perception of a sweet taste by the receptors of the tongue. Signals from the
tongue entering the brain increase the synthesis of pleasure hormones - dopamine and
serotonin, as a result of which a person’'s mood improves. But the effect of hormones
gradually weakens, and a person feels the desire to repeat the period of pleasure, so
the need to increase the dose and frequency of sweets is formed. Food addiction
grows over time, and a person's behavior already resembles that of a drug addict or
alcoholic. It is food addiction that prevents a MS patient from following the
principles of a healthy diet, despite the presence of a number of diseases. An obese
patient wants to eat more than to live, even if he understands that this is a closed
circle. Humanity loses the fight against obesity precisely because it is unable to
overcome food addiction [6].

Plants, which, unlike animals and humans, do not have a pancreas and an
insular apparatus, have other mechanisms for regulating carbohydrate metabolism.
DS extract has a regulatory effect on all stages of glucose metabolism, starting from
the processes of absorption, assimilation and use by cells in the energy cycle, and
also makes it possible to reduce the craving of MS patients for sweet dishes [10, 11,
14].

Carbohydrate and lipid metabolism are closely related, due to their
participation in energy processes. Glucose has limitations in the creation of glycogen
depots in the liver and muscles, unlike fatty acids, which are able to accumulate in
adipose tissue in large concentrations. Thanks to the developed transport
infrastructure, the introduction of advanced technologies in industrial production,
agriculture, and everyday life, the physical activity of the majority of the world's
population has significantly decreased in recent decades. Today, even a resident of a

small town does not have to make a lot of effort to find "daily bread", because the
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availability of food products has increased. Therefore, the main cause of obesity is
considered excessive intake of carbohydrates in the body, which are easily converted
into fatty acids and lead to an increase in fat mass and a violation of lipid metabolism.

Several studies have found that DS contributes to the normalization of lipid
metabolism, which is important for MS patients.

Extract from a mixture of leaves, flowers and fruits of common hawthorn

Hawthorn has long found its place in medicine and is still used for various
diseases. In the past, it was used as an astringent for diarrhea and dysentery. Since the
19th century tea made from flowers and leaves was used as a blood purifier, and from
the beginning of the 20th century. hawthorn fruits and flowers are widely used in the
treatment of diseases of the heart and blood vessels [15]. In the leaves, flowers and
fruits of hawthorn, many BARs were found, such as ursolic, chlorogenic, tartaric,
ascorbic, caffeic and citric acids, B-sitosterol, saponins, flavonoids, carotene, tannins,
bitterness, sorbitol, choline, acetylcholine, fatty butter, essential oil, amygdalin, etc.
For patients with MS, who often have hypertension, cardiomyopathy, and
atherosclerosis, hawthorn preparations lower blood pressure, increase work capacity,
and eliminate the feeling of heaviness and pressure in the heart [4, 5]. The positive
effect of hawthorn on the skin, mucous membranes of the nasopharynx, respiratory
tract and the entire digestive tract, respiratory system has been revealed [10, 11].

Fenugreek seed extract

It is also known under the names "hay fenugreek™ or “shambala™. It is often
used as a spice in the cuisines of different countries. Fenugreek seeds contain:
trigonelline alkaloid, nicotinic acid, rutin, steroid saponins and phytosterols,
flavonoids, mucus, bitter substances, essential oil, proteins, tannins, vitamins,
phosphorus, iron. From the group of steroids, diosgenin, yamogenin, gitogenin,
tigogenin and glycosides dioscin and yamoscin were isolated. It is used for diseases
of the skin, gastrointestinal tract, and respiratory system, it is considered a strong
aphrodisiac, increases potency in men, and improves the hematopoietic function of
the body. Shambhala reduces blood cholesterol and blood pressure [4, 5, 11].

Centella asiatica extract
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Contains; triterpene saponins, which are derivatives of triterpenic acids, R1-
barrigenol, polyacetylenic compounds, glycosides of flavonoids (rutin, kaempferol,
quercetin), anthocyanins, tannins, alkaloids, hydrochotin, triterpenoids, rosmarinic
acid, centelin, centelicin, phenolic acids, chlorogenic and isochlorogenic acids , fatty
acids, minerals, chlorophyll, vitamins A, C, essential oil, thymine, asparagine,
iIsogynetin. Gotu kola extract activates the body's energy processes, reduces fatigue,
and increases work capacity. The components of the herb extract of the Asian stipule
belong to geroprotectors, which slow down aging processes, increase life expectancy,
have hypotensive and antisclerotic effects, strengthen the immune system [4, 5,
7, 11].

Gothu drugs have a positive effect on the activity of the brain - they increase
the ability to learn, increase the sharpness of thinking, and strengthen the processes of
memorization. Scientific studies by Chinese, Indian, and Japanese scientists have
shown the effectiveness of gotu kola preparations for obesity, myopia, glaucoma,
skin diseases, fetal hypoxia, convulsions, abdominal pain, and many other
pathological conditions [14].

The action of the plant components of Dianema is enhanced by one of the most
scarce and important minerals for the body, which is magnesium. It takes part in the
activation of more than 300 different enzymes, including all enzyme systems of
carbohydrate, protein and lipid metabolism, in the synthesis of nucleic acids, proteins,
fatty acids and lipids, in particular phospholipids. Controlling the synthesis of cyclic
adenosine monophosphate, a universal regulator of cellular metabolism and many
physiological functions, Mg2+ is involved in the regulation of a wide variety of
processes. Mg2+ ions play a very important role in the electrolyte balance and
membrane transport processes, which require significant energy expenditure. Binding
to cell, mitochondrial, and other membranes, they regulate their permeability to other
ions. The fundamental mechanism of magnesium's physiological effects is its role as
a natural calcium antagonist. Due to its antagonism with Ca2+, magnesium is able to
prevent the uncoupling of respiration and oxidative phosphorylation in mitochondria,

as a result of which unproductive energy losses in the form of heat are reduced and
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the cell's need for oxygen is reduced.

Magnesium ensures the normal functioning of the contraction-relaxation cycle
of cardiomyocytes, and at the level of the heart, the systole-diastole cycle. It is a
mandatory participant in the synthesis of almost all neuropeptides known today in the
brain. As a calcium antagonist, magnesium normalizes the activity of the nervous
system, is an anti-stress trace element, reduces the excitability of neurons and the
transmission of nerve impulses. Due to its suppressive effect on the renin-angiotensin
system and sympathetic innervation, as well as increased natriuresis due to increased
renal blood flow, magnesium is considered a vasodilating factor. Magnesium
deficiency affects many body functions and the activity of the most vital organs, such
as the brain, myocardium, blood vessels.

Magnesium deficiency in the body is a very common phenomenon, and it is
due to the deficiency of this trace element in modern refined food products. It is
found in the largest amount in hard plant tissues, bones, and cartilage. An excess of
calcium, sodium, and fat in the food of modern people leads to magnesium
deficiency. Abuse of alcohol, coffee, diuretics, stress, insufficient absorption of
magnesium in the gastrointestinal tract only exacerbates the problem [6].

The wide range of action of Dianema's plant components, their rich
composition, diverse synergistic corrective effect on the body correspond to the main
principle of treatment - we treat not the disease, but the person. The combination of
plant extracts with one of the most important minerals for metabolism, which is
magnesium, makes it possible to recommend Dianema in the complex therapy of
patients with metabolic syndrome.
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VIK 10167
MMOJYYEHUE Y NOATBEPKJIEHUE CTPYKTYPBI
®U3NKO-XUMUYECKUMHU METOJIAMA MOHOMEPA - 2-
T TUWIAMAHMETHJI-1-(n-BUHWI®EHWT) IUKJIOMPOIAHA

Barup3aae I'yiay Axmen orJibl,

K.X.H., JOLICHT

Caapirosa AnbBuHa UcKpsiOUH KBI3bI,
ACCHCTEHT

A3zepOaliKaHCKUI METULIMHCKUN YHUBEPCUTET
r. baky, Azepbaiimxan

AnHotanusi: CTpoeHne, CHHTE3UPOBAHHOTO B YETHIPE CTAIUSAX, MOHOMEpA - 2-
TUATHUIIAMUHMETHII-1-(TT-BUHWI(DSHWT ) [TUKIIONPONIaHa  TIOJTBEPKACHO  METOJaMHU
(U3UKO-XMMHUYECKOTO aHaliu3a M JOKa3aHO, YTO LHUKIIONPOIMAHOBOE KOJBIIO
CTaOMJIBHO TPHUCYCTBYET B €0 COCTABE. JTO CBHUJIETEILCTBYET O TOM, UYTO PEAKLUU
MOJIyYeHUs Kak CaMOro MOHOMEepa, TaK W COEAMHEHUH, 0Opasyrolmxcs Ha
MPOMEXYTOUHBIX CTaIUAX TPU €ro CHUHTE3e, MPOXOAWIU B OCTATOYHO MSITKHX
YCJIOBHSIX, TO €CTh HE PAa3pbhIBAIICS HANPSHKEHHBINA [TUKJIONPONAHOBBIN UK. [leneBoi
MOHOMEp U MpPHU €ro CHUHTE3€ MPOMEKYTOUHBIE COEIMHEHUS HMEIOT COOCTBEHHbBIE
(bU3HKO-XMMHUYECKHE XapaKTEPUCTUKH.

KiroueBble cjioBa: mnapa-IUBMHWIOEH30J, ATWIAMA30alE€TaT, IUITHIIOBBINA
a¢pup, m-(2-3TokcHKapOOHWIT) — U M-(2-TUAPOKCHMETHII )IIUKIONPOITHICTHPO,
2-XJOPMETHII— W 2-IudTUiIaMUuHMeTI-1-(m-suHmndenwn)uuknonponan, KX,

MeToJbl ciekTpanbHoro ananuza (UK u SAMP).

Beenenne. Ha coBpeMeHHOM 3Tane pa3BUTHS XUMHUU BBICOKOMOJIEKYJIIPHBIX

COCI[I/IHCHI/Iﬁ N IIOJJMMCPHBIX MATCPHAIIOB 0cob0oe BHUMaHHE YACTACTCA CO3daHUTO
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MaTepHaioB, CIOCOOHBIX MPOSBIATH OJHOBPEMEHHO HECKOIBKO CIenu(praecKux
CBOWMCTB, TaKMX KaK TIOBBIICHHAS aJre3us, MOPO30CTOHKOCTh, CIOCOOHOCTh K
00pa30BaHUIO TPEXMEPHOU CETUATON CTPYKTYphl B pe3yibTaTe BO3JECHCTBUS HA HHUX
Y®-nyyamu uiu 3neKTpoHHBIM myykoMm [1, ¢. 3]. Cpeau OorpoMHOro KOJIMYECTBA
MOJINMEPOB MaKpOMOJIEKYJIbI, coJiepKaliue PEaKIIMOHHOCIIOCOOHBIE
(GyHKUMOHANBHBIE TPYNNbl, 3aHUMAIOT OTAEIbHOE MecTo. [l  cosmanus
(YHKIIMOHATBHBIX MOJMMEPOB HAWOOJIEE MEPCIEKTUBHBIM SIBIISIETCS CHHTE3 HOBBIX
(YHKIMOHATBFHO3aMEIIEHHBIX BUHUJIOBBIX MOHOMEPOB U UX MOJIUMEPHU3AIUs
OOIMIETPUHATBIME CIIOCOOAMH, a TAKXKE COMOJUMEPHU3ANHs C IPYTUMU BUHUIOBBIMU
MoHoMepaMu. OcoOblii HMHTEpEC B KadyeCTBE HOBBIX MOHOMEPOB MPEACTAaBIISIOT
(GyHKIMOHATFHO3aMEIIEHHBIE T-IIUKIONPONMWICTUPOIHI [1, ¢. 3], peruocenexkTuBHas
MOJIMMEPHU3AIU KOTOPBIX MPUBOIUT K TOMYYEHUIO (DYHKIIMOHATBEHO3aMEIICHHBIX
MOJIUCTUPOJIOB.

[TposiBiIsieMbIii MHTEpPEC K TakuM MOHOMepaMm [2, ¢. 87; 3, c. 101 u 4, c. 184]
OOyCIIOBJICH TE€M, YTO TOJydYeHHBIC HAa UX OCHOBEe romo [5, ¢. 153 u 6, c. 91]- u
comosumepsl [7, ¢. 83; 8, ¢. 2030 u 9, ¢. 262] ¢ BBICOKUMH SKCIUTyaTallHOHHBIMH
cBorictBamu [10, c¢. 845 um 11, c. 304] Moryr OBITh YCHIEUIHO MPHUMEHEHBI B
PaANORIEKTPOHHKE, TOIOTrpaPuu, MEIUIIMHE, MUKPOAJICKTPOHUKE U IPYTUX 00JIACTIX
TEXHUKU. BpllenpuBeeHHOE  CBHUIETEILCTBYET O TOM, 4YTO pa3paboTka
3 (PEKTUBHBIX METOJOB CHHTE3a TOJUMEPOB C (PYHKIIMOHAIBHO-aKTHBHBIMU
IPYIIIIaMU SBIISICTCS OJTHOM U3 aKTYaJbHBIX MIPOOJIEM MOTMMEpHON Xumud [1, c. 4].

B npenpiaymumx coodmenusx [12, ¢. 48; 13, ¢. 60: 14, c. 69; 15, c¢. 36] Obun
MOJYYEHbl Pa3JIMYHBbIE I[TUKIJIOMPOMAHCOAEPIKAIME MOHOMEpPHI M TIOCKOJBKY BCE
CTaAMM WX CHUHTE3a TMPOBOAWINCH B MSITKUX YCIOBUSAX, HAIPSIKECHHBIN
IIAKJIONIPOIIAHOBBIH ITUKJT OCTABAJICS B COCTAaBE MOHOMEPOB HETIOBPEIKICHHBIM.

Heabo gaHHOW PpadoOThl SBISICTCA CHHTE3  2-TUATHIAMHHMETHI-1-
(T-BUHWIPEHWT ) IUKIIOMTPOTIaHA u MOITBEPKICHUE ero CTPYKTYPBI
(UBUKO-XUMHYCCKIMH METOJaMH, KOTOPBIH B MadbHEHIIEM HCIIONB3YETCS IS
MOJIy4eHHUSI TOMO- U comojumMepoB. CHHTE3 3TOT0 MOHOMEpPA COCTOMT U3 4 cTaauii,

TOYHEE MPOXOJUT YEPE3 CTAIAUU MOIYUYEHHUS ITPOMEKYTOUHBIX coeaquHeHnil A, b u B
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(cM. cxemy).

Cxema CHHTE34 MOHOMEpa

CH=CH, CH=CH, CH=CH, CH=CH, CH=CH,
A v A CuSO (A] LiAlH, é\\\ . XO) [~ HN(CGHs) /f\\
Ol — |0 s 1O)+r =)0 —=[0
‘ )CoH: ’ ‘ \
OGHs — / N NS N/
CH=CH, CH—CH-COC:Hs CH—CH-CH;OH CH—CH-CH,Cl  CH—CH-CH,N(C:Hs),

D \/

/
A\ VA . B \/ 3
CH, CHs CH, C

H,
Marepuanbl U MeToabl. Peakiiy mpoBOIUIM HAa OCHOBE CBEXEOTTOHHOTO
n-AuBUHUIOEeH3011a, 0e3BoaHOr0 CuSO,, MEeHTaHa, TUAPOXUHOHA, STUIIUA30aleTaTa,
LiAlIH4, HCI, cBexeneperonnoro PCl; u auatunamuna. J{as onpeneacHust CTPOSHUS
MOJTYYEHHOTO L[EJIEBOTO MOHOMEpaA — 2- TP TUIIAMUHMETIUT-1-(T1-
BUHWI()EHWI)[IUKIIONPOIaHa — MPUMEHSIIM KaK Ta30KHIAKOCTHYIO XpomaTorpaduro
(I'KX), Tak 1 MeTOIbI CIEKTpalIbHOTO aHau3a, a UMeHHO VK- u IMP-criekTpsi.
PesynbTarel HM  o0Cy:KIeHHe. C umenpo  cuHTe3a  mapa-(2-
ATOKCUKAPOOHIIT)[IUKIIOTPOIUIICTUPOIa (BEIIECTBO A Ha CXEMe) B3auMMOJICHCTBHE
napa-IuBUHWIOCH30/1a C  JTWIAMA30aleTaToM (B MOPUCYTCTBUU  OE3BOJHOIO
katanuzaropa CuSQO,) mpoBoAAT cienyromuM odpa3oM. B Tpexropiyto 2-IuTpoByrO
KOJIOy, CHa0XEHHYIO OOpaTHbIM XOJIOJUJIBHUKOM, MEXAaHUYECKOW MEIIaIKoH,
KamneJabHUILIEM W COEIUHEHHOW K razoMerpy mnomemarT 1 r 6e3BogHoro CuSOy,
4.0 MOJTb  CBEKETIEPErHAHHOTO IM-IuBUHUIOEH307a, 200 M meHtana u 0.4 1
rugpoxuHoHa. CHauvana koi0y mpolyBarOT ra3000pa3HbIM a30TOM, 3aT€M HArpeBarOT
Ha BojsgHOU Oane mpu Temneparype 60°C u nobasmistor no xarmisMm 118 1 (2.0 Mosb)
ATWIIIMA30alleTaTa B Te4YeHHE 3-4 4YacoB MpHU MEpEeMEIIMBaHUM, W HaOmonas 3a
BBIJICJIEHHEM Ta3000pa3HOro a3oTa, CIeIAT 3a xoaoM peakuuu. [locie qobGaBneHus
BCEl Macchl ATWIAMA30alleTaTa PEaKIHMOHHYI) CMECh HarpeBaloT MpH 3TOM
TeMmIeparype OkoJio 1.5 4acoB A0 MOJHOrO OTAEICHHS a30Ta. 3aTeéM MPOMYKTHI
PEaKIMK OXJIAXKAAIOT 10 KOMHATHOW TeMIlepaTyphbl U OTOUparOT POOKI IS aHAIHN3a
[KX. 13 peakinOHHON CMECH NMPU HOPMAJIBHOM JaBJICHUHM OTTOHSIIOT MEHTaH, a M0l
BAKYyMOM TIEPErOHSIOT HM30BITOYHOE KOJMYECTBO TM-AUBUHWIOEH30J1a, BBIICISIOT

napa-(2-3TOKCHKapOOH U ) IIUKIONPONUICTUPOIbHYIO (PAKIMI0O B BHUIC CMECH JBYX
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r€OMETPUYECKUX H30MEPOB, BBIXOJ KOTOpoul coctraBun ~92 %. Ilokazarenu 3tou
dpaximu  cregyromme; Tgn=122-125°C (mpuz 1 MM p.cr.), d2°=1.051 r/em’,
n%o =1.5320, MRp(naiigeno/Beruucieno) = 63.10/63.17, saeMEHTHBIH aHAIN3
(maitneno/Beruncieno, %): C =77.19/77.78, H=7.35/7.41.

OOpa3oBaBiieecss Ha HaYaJlbHOW CTaJAUM CJIOXKHOM »dupHON mnpupooi
BEIIECTBO A TPEBpaIIaeTCs B COOTBETCTBYIOINIYIO CIUPTY (BemiecTBo b Ha cxeme) ¢
BeIxosIoM 85% mpu peakumm BoccraHoBieHus ¢ LIAIH,. Tlomyuenno#t crmpt
pearupyer ¢ Qochoprpuxiopugom (PClz) ¢ obpasoBaHueM XJIOPIPOU3BOJHOTO
(BemectBo B Ha cxeme), KOTOPBIN, B CBOIO O4Yepe/ib, C IUITHIAMHHOM JaeT MeJICBON
MOHOMEp—2-TUATUIaMUHMETIII-1-(T-BuHMWIp e ) uukionponad (Bemectso I Ha
cxeme). BemectBo I, T.e. 1ienieBoli MOHOMEpP, CHHTE3UPYIOT CIEAYIOMIMM 00pa3oM.
0.1 monb BemecTBo B pactBopsitoT B 150 M1 3TUIIMETHIIKETOHA B TPEXTOPJION KOJoe,
CHAO)KCHHOM MEXaHMYECKOW MeEIIaKOW, TEepMOMETPOM U  KamneJdbHUIeH U
oxmaxpgaror no 0°C. 3arem k 30 M OJTWIMETHMIKETOHA TIPHA IOCTOSHHOM
MepEeMEIMBAaHUN U OXJIAKICHUHU IO KarusiM B TedeHue 30 MuHyT moOaBistor 7.3 T
(0.1 Monp) nudTUIAMUHA. B KOHIlE, pPEaKIMOHHYIO CMECh MEePEeMEIIMBAIIA TpHU
KOMHATHOUW Temneparype B TeueHue 20 munyT. [lonydeHHyt0 MacCcy 3KCTparupyror
aupoM u cymar Hajg 6e3BogHbIM Na,SO,, 3aTeM OCHOBHOW IMPOJYKT OTTOHSIOT B
BakyyMe. BeIxom MoHOMEpa—2-mUaTHIaMUHMETHI-1-(TI-BUHUII SHU ) [IUKJIONIPOTIaHa
cocrasisieT 87%. ITokazarenu sToro monomepa ciuenyrouue: Tkun =110-112°C (mpu
1 MM p.ct.), d3° =1.12 r/em3, n3’ =1.48, MRy (maiineno / Beluucneno) = 81.27 /
81.35, anemeHTHBIN aHanu3 (HaimeHo / BeraucieHo, %): C = 83.79 / 83.85, H=10.06 /
10.04, N =6.15/6.11.

Kak BuAHO W3 CXeMBl W PE3yJbTATOB OMBITOB, MPOBEACHHBIX B MSTKUX
YCIIOBUSX, 00pa3oBaHKe IIUKIONPOIIAHOBOTO KOJbIlA, HECMOTPS HA €0 HamlpshKEHUE,
IIPOMCXOAUT 3a CYET pas3pbiBa BBICOKOIOISAPU3YEMON JBOMHOM CBS3HM OJHOTO
BUHWJIBHOTO OCTaTKa TM-IUBUHWIOEH30J1a, TPUCYTCTBYIOIIETO B COCTaBE Kak
MIPOMEKYTOUHBIX TPOIYKTOB, TaK MW IEJIEBOr0 MOHOMepa. JleHCTBUTENBHO I10
MOJISIPU3YEMOCTH TT-CBSI3b 3HAYUTEIHLHO MPEBOCXOJUT C G-CBS3b, TaK KaK MAaKCUMYyM

BHGKTpOHHOﬁ IIJIOTHOCTHU T-CBA3H pacrojiaracrcs AajJblI€ OT CBA3BIBACMBIX AICP.
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[Tonsipu3yemMocTb, ONpENENseTcs] MOABUKHOCTBIO 3JIEKTPOHOB. OJIEKTPOHBI TEM
MOJBM)KHEE, YeM Jalibllie OHM HaxoasTcs oT saep. [lomspusyemocts B Ooubliel
CTENIEHU, YeM TMOJSPHOCTb, OMPEIEISIeT PEAKIUOHHYIO CIOCOOHOCTh MOJIEKYN IO
OTHOIIICHUIO K MOJIAPHBIM peareHTam [16, c. 33].

Uto KacaeTcsi HANpsHKEHUS LHUKJIONPOINAHOBOTO LHUKIA, TO BAaXXHO OTMETHUTb,
YTO TPEX- U YEThIPEXUICHHBIC IIUKIIbI (Majble IIUKIIbI), SIBJSSACH HACBIIIEHHBIMU, TEM
HE MEHEE, PE3KO OTJIMYAKTCS OT BCEX OCTAIBHBIX MNPEIEIbHBIX YIJIEBOJOPOIOB.
[TosToMmy B MoJekysie nukionpomnanHa pa3pblB C—C CBA3M CX0X C pa3pblBOM
HaTSAHYTOM CTPyHBI Tapa, KOTOPBIA IIMPOKO HCIONb3YETCS IPU HUCHOJHEHUU
azepOailKaHCKOW HAllMOHAIBHOW MY3BIKM M COCTOUT M3 11 MeTamnmdeckux CTpyH
pasznuyHoro aguamerpa. Hactpoiika Tapa enaloT HaTsSTMBaHUEM WK pacciablieHueM
cTtpyH. OmHaKo, KOrjia CTPYHbl CHJIBHO HATSAHYTbl, OHHM MOTYT OOOpBaThCsl MpHU
UCIIOJTHEHUHU. AHAJIOTMYHO U3-3a OOJBIIOrO YIJIOBOTO HANPSDKEHUS, MPOYHOCTH
LUKJIOTIPOTIAHOBBIX MOJIEKYJl YMEHbLIAeTCs, B pe3yibrare uero paspbiB cBsizu C—C
oOJeryaercs, yBEJIMYMBAETCS CIIOCOOHOCTh BCTyNaTh IpPHU KECTKUX YCIOBUSAX B
peakuuu NPUCOEIMHEHUS KaK y ajKeH, a B 0ojee MITKMX YCIOBHUSX INPOTEKAeT
peaklys paauKalbHOTO 3aMEIlEHUs C COXpPAaHEHUEM IMKJIa Kak y ankaH. Kcraru, Bce
ATOMBI YI7IepoJa LHUKIOANKAHOB HAXOAATCS B SP -THOPHIM3UPOBAHHOM COCTOSHHH
[17, c. 196]. IupIMU clOBaMHU, HUKJIONPOIAH B HEKOTOPBIX PEAKUUIX MPH JKECTKUX
YCIIOBUSIX MPOSIBIISET CBOWCTBA HEHACHIIIEHHBIX COEIMHEHUMN, YTO CBUIETEIHCTBYET
O HAaNpsHKEHHOCTU TPEXWICHHOTO IMKJIAa, OJHAKO B 0o0Jee MITKUX YCIOBMSX
MPOTEKAET PEaKIUs PAIUKAIBHOIO 3aMEIICHUS C COXPAHEHUEM LIMKJIA.

C nomormibto MeTo10B criekTpasnbHoro ananusa (UK u SIMP) ycranoBneHo, 4yTo
Ha BCEX OHTHX CTaAMSIX 3a CYET MSITKOro BBIOOpA YCIOBUM NPAKTHUECKU HE
o0pa3yroTcs MoOOYHbIE MPOAYKTHI C IPYTUMHU peakuusMu. MHbIMU crioBaMu, B XOZ€
peakiuu 1eib JOCTUrajiach TOJbKO 3a CYET M3MEHEHUs (DYHKUMOHAJIBHBIX TPYyI.
IIpu CHUHTE3E L[EJIEBOTO MOHOMEpA 2-nudTHIIaMuHEMeTHI-1-(1-
BUHWI()EHW)IUKIJIONPONaHa  KOJMYECTBO  CTEPEOM3OMEPOB  IMPAKTUYECKH  HE
Mensietca. U3 pesynbratoB QMX © CHEKTpadbHOrO aHalM3a BHJIHO, YTO 3TO

COeMHEHNE JEUCTBUTENBHO TMPEJCTaBISIET COOOH cMechb JBYX IHC- U
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TpaHC-TeOMEeTpUYeCcKuX n3omepoB. Ha ocHoBanuu anHanmnza QMX ycTaHOBIIEHO, UTO
COOTHOIIIEHHE CHHTE3UPOBAHHBIX IUC:TPAHC F€OMETPUYECKHX M30MEPOB MOHOMEPA
coctraBisier 30:70. Otrcioma MOXHO CJelaTh BBIBOJ, 4YTO KOH(UTYpalMOHHBIC
MpeBpalIeHHs] B JEHCTBUTENLHOCTH HE IPOUCXOIAT MPH XUMUYECKUX peakiusax. s
BBISICHEHUSI CTPYKTYpPbl CHHTE3UPOBAHHOTO MOHOMEpa 2-AM3THIaMHUHOMETHI-1-(1-
BUHWIpeHu)ukiIonponasa Oeutn cHATHI ero HMK- (puc. 1) m SAMP-cnektpbl
(puc. 2).

N3 storo UK-cnekrpa (puc. 1) BUIHO, YTO MOHOMEDP COJEPKHUT JJIUHBI BOJH
1035-1040 cm™’, xapakTepusylOmiEe IONOCY IOMIOMEHAS —IHKIONPOIAHOBOIO
xombia, 1 1580 cm™ u 1600 cm™, cooTBeTcTBYIOMME GEH30MEHOMY KOMIbILy. B TO ke
BpeMsi B CIIEKTPE XOpOIIO BHAHBI H MOJOCHI morjiomeHus 1635-1640 cm™,

COOTBETCTBYIOIIME BUHWIBHOW IPYTIIIE.
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Puc.1. HK-cnexrp 2-awomnaasumyena-1-(n-BHHHEAGeHHA) UHKONPONAKA

——

BaxxHO OTMETHTH, YTO JUATUIAMHUHOBBIM (parMeHT B HSTOM MOHOMEpE
XapakTepu3yercss ¢ pasHbIMH mojocamu mornomienus B UK-cmektpe. 3tot (dakr,
BEPOSITHO, YKa3bIBAE€T HA TO, YTO CUHTE3UPOBAHHASI MOJIEKYJIa MOHOMEPA COCTOUT U3
CMECH 2-T€OMETPUYECKUX H30MEpOB. JIeHCTBUTEIBHO, MUATUIAMHHOBAs TpPYIINA B
MIPOCTPAHCTBEHHBIX H30MEpax HAOII0AeTCsl C Pa3IUYHONM HWHTEHCUBHOCTBHIO B

UK-cnektpe. B »3ToM o00acT 4YETKO TMPOSBISIIOTCS HAOII0IaeMble  TOJIOCHI

o -1 -1
TOTJIONICHUS CpeIHe MHTEHCHUBHOCTH ~750 cM™ U ~585 cM ~, mpuHAJIEkKaIINUE
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TpaHC-U30MEPY. OTa MJMHA BOJHBI COOTBETCTBYET HAOIIOIa€MbIM MOJIOCAM
-1
noryonieHus ~730 u 635 cM ™ 1Hc- U TpaHCc-U30MeEpa.
Jns  ybenutrenbHOro u 0oJjiee TOYHOTO ONpENENiCHUsT BCEH CTPYKTYpbI

CHHTE3UPOBAHHOTO MOHOMEpa ObLI 3amucaH W IpoaHanu3upoBaH ero SIMP-cnektp

(puc. 2).

BRUKER

Puc.2, AMP-cnexp 2-guoTnaavuuyerna-1-(n-BHHHAGeHAHI)UHKIONpONAHA

CrnenoBatesibHO, B TOM MOHOMEpE TakKe OOHAPYKEHbI pe30HAHCHBIE CUTHAJIBI
MIPOTOHOB, COOTBETCTBYIONIUMX KaK BUHWIBbHOW Tpymme (8=5,14+5,70 m.4.), Tak u
[UKJIONpPONanoBoMy  koJbeity  (0=0,7+1,65 wm.au.). B SMP-cnektpe Ttaxxke
HAOIOAAIOTCS CUTHANIBI, XapaKTepHbIE JUIA MPOTOHOB OEH30JIHHOTO KOJIbIIA
(6=6,85+7,45 wm.4.). Tlody4eHHbIC pPE3yIbTAThl MO3BOJSIOT TMPEAMOIIOKUTE, YTO
JAHHBIM METOJIOM YJIOOHO CHUHTE3UPOBATh ITUKIIOMPOMAHCOACPKAIINE MOHOMEPHI C
paznuYHBIMA 3aMecTUTesIMU. CaMu TOy4EHHBIE COEAUHEHUs 00JaaloT OYEHb
BBICOKMMHU OMOJIOTUYECKUMH CBOWCTBAMH U WCIIOJIB3YIOTCS B MEIUITMHE U CEITHCKOM
X03gicTBe. JIeWCTBUTEIBLHO, AOTH COCIUHEHHUS OTJIUYAIOTCS AHTUMHUKPOOHBIMHU
CBOMCTBaMH B OTHOIICHHMH MHOTHX MHUKPOOOB C IIUPOKUM CHEKTpoMm aerctBusi. C
JPYro¥ CTOPOHBI, OBIJIO OOHAPYKEHO, YTO ATU COCAUHEHUS] MOTYT BXOJUThH B YHCIIO
BAXKHBIX BEIIECTB, UCIIOJIb3YEMbIX IMPOTHUB BPEIUTENICH B CEIHLCKOM XO3SHUCTBE, C
TOYKM 3pCHUSI WHCEKTULUIHBIX © GYHTUIHUIHBIX CBOMCTB. [losTOomMy Takume
COCIMHEHHUS, COJIepKalue IUKIOMPONAHOBOE KOJIBIIO, MPEJICTABISIOT OOJBIION
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MHTEpPEC B 00JIACTU CHHTE3a TPYAHOJOCTYIHBIX KapOO- U TeTEPOIMKIIOB C MIUPOKUM
auamna3zoHoM 3(PGeKTUBHON Ouonornueckoil akTuBHOCTU. ClielyeT TakKe OTMETHUTh,
4yTO (h)parMeHThl, UMEIOIINE B CBOEH CTPYKType Apyrue (QyHKIMOHAIbHBIE TPYIIIIHI,
HapsAy C LHKJIONPOMAHOBBIM KOJIBIIOM, HIPAlOT KIIOYEBYIO POJb B 00JacTU
OpraHUYECKOro CHUHTe3a. Takke OJHUM U3 UHTEPECHBIX ACIIEKTOB TAKUX COCIUHEHUI
C (DYHKIMOHAJIBHBIMU 3aMECTHUTENISIMHU SIBJISIETCS. TO, YTO OHM MOTYT IOJBEpPraThCs
npoueccy MojauMepuzauuu. JIeWCTBUTENBHO, BOBJEKAs TaKME€ MOHOMEDPHI B
NOJIMMEPU3ALMNIO, MOXHO CHHTE3UPOBAaTh HAa HMX OCHOBE BBICOKOMOJIEKYJISIPHBIC
COCIUHEHMS, COJEpKAIlNe I[HUKJIONPONaH C pa3IUYHbIMH  (YHKIIMOHATHHBIMU
3aMECTUTEISIMHU.

BoiBoabl. CTpoeHHE CHUHTE3UPOBAHHOTO MOHOMEpa—2-IU3THIaMUHMETHII-1-
(T-BUHMWI(PEHWT ) IUKJIONPONaHa MOATBEPAKACHO (PU3UKO-XUMUYECKUMH METOJIaMH, a
MMEHHO METO/IaMHU ra305kKMJIKOCTHOW XpoMaTorpaduu U CIEKTPaIbHOIO aHaJIU3a, T.€.
Ha ocHoBaHuM cnektpoB MK u AMP. Kak ciegyer u3 Ha3BaHUsT MOHOMEpa, OH
COJIEPKUT LUKJIONPONAHOBOE KOJIBLO, YTO JTOKa3bIBAET, YTO BCE CTAMM €0 CHHTE3A

IIpOXOo AT B MATKHX YCIIOBHAX.
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SPEAKER CHARACTERISTIC SELF-SIMILAR STRUCTURES IN THE
VOICE SIGNAL
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Kyiv, Ukraine

Annotation: Today in the field of audio analysis and analytics there is a whole
direction of speaker identification. The relevance of this problem has been confirmed
by a number of studies and in general the following directions can be distinguished.
Banking sphere and cellular communication — it is quite logical that for secure
confirmation of the client's identity and a number of banking operations, voice
identification is needed. Authentication systems — as an access system can be used in
various variations, whether it is a building entrance or a password to a personal
computer, which will provide an additional level of security to the data. Law
enforcement — will avoid a certain percentage of various cyber threats, blackmail,
phone scammers in identifying the speaker. Control and monitoring — will help to
evaluate and analyze the quality of service through the call center or apply voice
identification when performing a set of commands. Medical sphere — with the help of
voice identification you can secure your personal data and restrict access to
information about medical records. Education sphere — with the advent of modern
technology and with distance learning, it is possible to identify the identity of a
student both at the entrance to courses and at test events. Personalization — speaker

identification can be easily integrated into the smart home or voice assistant sphere.
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In connection with the above, it is worth noting that speaker identification
plays an important role in various spheres of human life, allowing to ensure safety
and significantly improve various mechanisms and aspects of everyday life.

Keywords: speech signal, Morlet wavelet, segmentation, special structures,

fractal dimension, speaker identification.

Introduction.

The generation of a voice signal by a person forms some degree of air
turbulence during speech. This process has been studied in many works that focus on
the random nature of the main component of the speech signal, which is associated
with a high degree of geometric complexity and fragmentation of the speech signal.
There is a certain amount of work that considers the speech signal to be impossible to
model, so most of its components are treated as noise [1]. We will use the fractal
theory [2] to estimate the geometric complexity of the speech signal and determine its
characteristic features.

Materials and methods.

Let us consider the rationale for using the fractal theory to estimate the degree
of variability of the speech signal based on the analysis of the dynamics of the speech
signal behavior. During speech, the conservation of the speech stream momentum

obeys the Navier-Stokes equation [3].

du 5
p(a+u : Vu) = —Vp + Vuu#(1)

where p — is the air pressure, u — is the air speed, p — is the air density, and
u - is the air viscosity index.
Another important flow characteristic is the Reynolds number [4].

uD
Re=p r

#(2)

where Dy is the diameter characterizing the person's speech tract.
Due to the fact that the air viscosity coefficient is very small, the Reynolds
number is of great importance, and therefore, the inertial forces must be much greater

than the viscosity forces, which leads to the formation of vortex flows along the
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speech tract [5]. These vortex flows have been sufficiently studied and described in
[6, 7], and the transition to turbulence during speech occurs for much lower values of
the Reynolds number. Existing theories of turbulence assume the existence of
vortices at many scales, and taking into account the energy cascade theory, it is
believed that large-scale vortices transfer the energy created to small vortices that
already dissipate this energy.

The quantitative assessment of such multiscale turbulence can be described
using fractals. All of this leads to the fractal aspect of the evaluation of the speech
signal produced by the human speech system, which creates a speech signal based on
the principles described above.

The turbulent airflows of the human speech system form the speech signal by
creating contributions to its structure. According to the embedding theory, the vector

X(n) = [s(n),s(n+Tp),...,s(n+ (D — 1)Tp)]#(3)

composed of samples of the original signal and decelerated by a multiple of a
constant time delay T, determines the motion in the reconstructed Dy, a dimensional
space that shares common aspects with the original phase, the space Y(n). In
particular, the invariant quantities of the admissible dynamical system, such as fractal
dimensions from Y (n), are preserved in the reconstructed space, i.e., traced in X(n).

Results and discussion.

Thus, by studying the constructive dynamical system X(n) - X(n + 1), we
can reveal useful information about the complexities associated with these invariant
quantities about the original unknown dynamical system Y(n) = Y(n + 1). This is
possible provided that the dynamics disclosure is successful, for example, the
dimension of the embedding Dy is large enough.

However, the embedding theorem does not specify methods for determining
the required parameters (T, Dg), but only sets limits on their values. For example,
Dy must be more than twice the window of the dimensionality calculation of the
multidimensional set.

Smaller values of T}, result in more correlated values than should be the case

for consecutive items. On the contrary, the larger the T, the more random the
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sequence of elements will be and any pre-existing order will disappear. The average

mutual information I for a signal s(n) is firstly estimated as

N-T

) | P(s(m),s(n+T1))
1(r) = Z PS4 ) logz |5y b st 1)

where P(x) is the probability density function estimated from the histogram

#(4)

s(n). I(T) is a measure of the nonlinear correlation between pairs of signal segment
samples that are separated by T positions from each other. Then, the time delay T}, is
determined by

Tp, = min {arg ¥12151;1 I(T)} #(5)

Thus, the most important element is to estimate the fractal dimension of the
speech signal fragments, which preserves its main characteristics under any
transformation. Let's assume that the ability to recognize a person by speech is the
ability to distinguish in a speech fragment the characteristic features inherent in the
person being recognized. Moreover, the identification of a person is an action to
distinguish features that are repeated in the signal (are constantly present in the
signal), and therefore it can be concluded that the signal must have constant
self-similar structures that are formed in the speech of each particular person.

Conclusions.

The use of fractal theory to estimate the degree of variability of a speech signal
based on the analysis of the dynamics of its behavior is justified. It is shown that the
similarity of structures in the speech signal is possible due to their scaling in the voice
signal.

Taking this into account, it is justified that fractal and wavelet analysis can be
the main approaches in the task of voice signal identification. It is determined that an
adequate description of the structural model of speech signal formation and the
definition of the sequence of mathematical transformations of the information
channel of speech communication will allow us to propose an approach to identifying

the features of self-similar structures necessary for speaker identification.
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Introduction. E-commerce has become an indispensable facet of
contemporary life. The exponential growth of both sellers and consumers within the
e-commerce sector has engendered a myriad of opportunities and challenges. Among
its salient advantages is the proliferation of e-commerce establishments, which
bestows upon consumers an extensive array of products, brands, and price points.
This proliferation empowers consumers by affording them the capacity to
meticulously align their purchasing decisions with their individual preferences and
fiscal constraints.

However, this surfeit of options concurrently poses a conundrum, as the sheer
abundance of choices often renders the task of identifying and procuring the most
suitable product a formidable undertaking. Consumers frequently expend substantial
amounts of time in their quest to gather comprehensive information regarding the
distinctions and nuances among similar commodities. Furthermore, the e-commerce
landscape is marred by instances of sellers deliberately disseminating erroneous
information to increase their visibility in search queries. The prevalence of
incomplete, inaccurate, or conflicting data within product descriptions constitutes a
recurrent challenge endemic to the e-commerce milieu. In navigating these
challenges, it is incumbent upon consumers to exercise prudence and adopt measures
to ameliorate potential pitfalls. Consequently, consumers find themselves compelled
to consult multiple information sources, peruse customer reviews, scrutinize product
imagery, and solicit recommendations from acquaintances, family members, or
online communities. To enhance the consumer experience, there arises a pressing

need for innovative item-matching methodologies that can streamline the search
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process on digital marketplaces.

In this context, shopbots emerge as a viable solution to mitigate the
aforementioned issues. Shopbots offer users a pragmatic and personalized mechanism
for traversing the expansive realm of e-commerce, all from the convenience of their
personal devices. This empowerment is accompanied by the preservation of a
modicum of control and privacy over one's online shopping experience.

It can be assumed that although the subject matter is not entirely new, it
remains at the forefront of technological advancements. This is exemplified by the
considerable achievements in the field, where numerous chatbot and conversational
agent implementations have displayed their promising capabilities [1-7]. Diverse
tools and language models are accessible for the development of personal shopping
assistants. This paper, in particular, centers its attention on a domain-specific
framework designed to define the constituent elements of a virtual shopping personal
assistant.

Aim. The present research is centered on an exploration of how conversational
shopbots can augment the online shopping experience, thereby ushering in new vistas
in the domain of e-commerce. This inquiry assumes pertinence and timeliness, given
the escalating adoption of shopbots to assist consumers across diverse industries,
most notably within the sphere of retail.

Materials and methods. Conversational agents are software applications
created with the intent to engage in authentic conversations with human users. These
agents can be broadly classified into two categories: chatbots, designed for informal
conversational interactions, and task-oriented agents, programmed to furnish users
with precise information concerning a particular task [6, 7]. Conversational agents
may employ textual input and output mechanisms or employ sophisticated modalities
including speech. The management of dialogues forms an indispensable element of
any conversational agent, encompassing a spectrum that spreads from uncomplicated
template-matching systems to intricate deep neural networks.

An intelligent agent (fig.1) is an independent software module capable of

performing tasks for users while also interacting with other agents or humans. The
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increasing interest in intelligent software agents spans various applications, including
personal assistants, email management, internet and database searches, scheduling,
e-commerce, online shopping, decision-making, and telecommunications. Key
features of these agents include the ability to cooperate, learn, and operate

autonomously.

ro%lzzronr‘anlgve / Collaborative
- 4 ili
pial \Q}Ill(y to cooperate/ agent

Intelligent agent

Ability to

Autonomy
learn

Interface
agent

Fig. 1. An intelligent agent

A software agent is an autonomous software entity that, continuously
functioning, performs tasks aimed at achieving set goals, and which is characterized
by the properties of interactivity, cooperativeness, mobility, etc. Software agents are
pieces of software that run on the display device and assist or are responsible for
obtaining physical data. These agents run on the device's normal operating system
and use application programming interface calls for low-level memory access or use
a custom operating system to collect data.

A multi-agent system proves instrumental in addressing challenges that aren't
able to be resolved through a single agent or a monolithic system. Essentially, a
multi-agent system comprises several interacting agents, wherein the fundamental
principle dictates that all constituent elements engage in interaction. A system can be
classified as a real multi-agent system, not merely a congregation of agents when the
actions of all agents collectively contribute to a shared objective. Nevertheless, the
absence of a singular, overarching goal for agents does not preclude the emergence of
coordinated group behavior.

It is worth emphasizing that agents within a multi-agent system can be
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repurposed or developed to tackle diverse agent-specific tasks. In such instances,
these agents may maintain their individual goals, which may not entirely align with
the system'’s objectives but remain compatible with them. This harmony renders these
agents mutually beneficial in the pursuit of their respective tasks. Consequently,
communication emerges as the pivotal attribute for agents integrated into a
multi-agent system.

Results and discussion. A shopping personal assistant belongs to a virtual
assistant category designed to aid consumers in their shopping efforts. This entity
includes a computer program or system employing natural language interactions to
engage with users, furnishing appropriate details concerning products, services,
pricing, and related aspects. The functions of a shopping personal assistant
encompass diverse tasks, including product searches, price comparisons, availability
checks, recommendation generation, and transaction facilitation. Moreover, it
possesses the capacity to assimilate user preferences and behavioral patterns, thereby
furnishing personalized assistance and enhancing the overall shopping experience.

There are possible three distinct scenarios contingent on the buyer's complexity
level and the degree of uncertainty inherent in their decision-making process. The
initial scenario encompasses an ordinary search, wherein the buyer possesses prior
knowledge of the specific product and the e-commerce platform for the intended
purchase. In the second scenario, the task presupposes not only product search but
also the evaluation of various trading platforms or offers. The third scenario is
considerably more complicated, involving situations where the buyer lacks precise
specifications for the desired product, having just general ideas of the desired
commodity. This particular scenario necessitates the buyer to engage in a
comparative analysis of multiple products based on their attributes, study customer
reviews, and explore various offers, thereby demanding a substantial investment of
time and the application of specific skills.

The development of the agent model for a virtual shopping personal assistant
represents a significant advancement in the sphere of online shopping assistance. This

model smoothly integrates several essential components, each with a specific role, to
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create a comprehensive and intelligent shopping companion. Among the core

components included in this model are the following (fig. 2).

Conversational
Agent
Task
t Identification
Data Agent
Searching Agent
t Recommender
Exploration s
Agent /

Fig. 2. Virtual shopping assistant: multi-agent framework

Conversational Agent: This component is responsible for facilitating
human-like dialogue between the virtual assistant and the user. It employs natural
language processing techniques to understand and respond to user queries and
requests in a conversational manner, enhancing the user's shopping experience.

Task ldentification Agent: This agent plays a pivotal role in distinguishing and
identifying user priorities and constraints. It can discern the user's intent, whether it's
finding a specific product, comparing options, or seeking the best deals, and tailors its
interactions accordingly.

Data Searching Agent. The data-searching agent is tasked with efficiently
retrieving and presenting relevant product information from various sources, such as
e-commerce websites and databases. It ensures that users receive accurate and
up-to-date details about the products they are interested in.

Exploration Agent: This agent aids users in the exploration of a wide range of
product options. It can guide users through different categories, brands, and features,
helping them discover products that align with their preferences.

Recommender Agent:. The recommender agent leverages sophisticated

recommendation algorithms to generate personalized product recommendations. It
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considers the user's past interactions, preferences, and browsing history to suggest
products that are likely to appeal to the individual user.

The combined functionality of these agents empowers the virtual shopping
personal assistant to engage in meaningful conversations with users, accurately
identify their needs, categorize similar products, and provide tailored
recommendations. This holistic approach enhances the overall shopping experience,
making it more efficient, informative, and enjoyable for users.

In essence, the agent model represents a significant step forward in the
evolution of virtual shopping assistants, bringing together advanced technologies to
create a versatile and intelligent tool for modern consumers.

Conclusions. Reference models find application across various domains,
including streamlining the development of object and relationship models for
engineers and developers. Moreover, they serve the purpose of establishing
well-defined roles and responsibilities, leading to the attainment of high-quality
outcomes. Through the deconstruction of intricate problem domains into foundational
concepts, reference models facilitate a comparative analysis of two divergent
problem-solving approaches. This analytical approach enables a comprehensive
exploration of each solution's individual components and their interrelationships. The
reference model proposed within this study delineates the software components
tasked with aiding buyers in the exploration, selection, and acquisition of products. It
can function as a foundational framework for evaluating the suitability of candidate
solutions in meeting user requirements.

The agent model for a virtual shopping personal assistant was developed. It
combines such components as a conversational agent, a task identification agent, a
data searching agent, an exploration agent, and a recommender agent. Collectively,
this agent model represents a holistic approach to virtual shopping assistance. It not
only enables human-like conversations but also empowers the system to discern user
priorities and constraints, categorize items efficiently, and deliver tailored
recommendations. This comprehensive approach holds great promise for

revolutionizing the way users engage in online shopping, making it more
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personalized, efficient, and user centric.
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Abstract Zinc sulphide (ZnS) photocatalytic micro- and nanopowders were
studied. Optical measurements have shown that in the scattering spectra of
micropowders there is only one hole in the UV-rays region related to the gup in the
energy spectrum of the semiconductor photocatalyst. However, in the spectrum of
nanopowders, the drop is also observable in the visible light region in the wavelength
interval of 600-800 nm. It has been shown that this drop is associated with sulphur
surface vacancies, and by increasing the number of these vacancies, it is possible to
improve the absorption of light by the ZnS in the visible range of solar radiation.

Key Words: Photocatalysis, Photocatalysts, Zinc Sulphide, Vacancies,

Photocatalists efficiency, ecology, hydrogen energy.

Introduction.

Photocatalysis is one of the trend directions for solving global energy and
environmental problems [1-3]. With photocatalysis, it is possible to split water using
solar energy and obtain environmentally friendly fuel hydrogen [4]. If used, the same
method can destroy harmful substances spread in the environment, including bacteria,
and improve the ecological condition [5]. Its insufficiently high efficiency is the main
obstacle to widespread practical use of this method. In turn, two reasons cause the
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low level of efficiency. The rapid recombination of photoinduced charges is the first
reason that prohibit the most of them from participating in the reaction due to lack of
time. This reason is the result of using various cocatalysts that inhibit recombination
[6, 7]. The second reason is that most of the stable photocatalysts have a large energy
gap, so they absorb only ultraviolet rays, and thus, they use the energy only of UV
rays for the reaction, the share of which is only a few percent of solar irradiation.
Therefore, one of the main tasks is to improve the absorption of visible sunlight
energy by photocatalysts. For this purpose, various impurities are introduced into the
photocatalist to modify its energy gup, but still striving to achieve satisfactory results
[1].

Results and discussions.

Studies of zinc sulphide (ZnS) micro- and nano-sized photocatalytic powders
were conducted. The powders were prepared from Sigma Aldrich. Electron
microscopic and X-ray structural studies showed that the average particle sizes of the
powders were 200 nm and 30-35 nm. Studies of reflection spectra in the optical range
have shown that for microsized powders, there is a pit in the UV region in the
wavelength range of less than 400 nm, corresponding to the semiconductor gap in the
energy spectrum of the zinc sulphide. Optical studies of nano-sized powders have
shown that in these samples, in addition to the main pit in the wavelength interval of
less than 400 nm, there is also drop in the visible light region in the wavelength
interval of 600-800 nm. A similar drop was observed earlier in the titanium dioxide
(TiO2) spectrum, where it was caused by oxygen surface vacancies [8, 9]. In our
case, it should be related to the sulphur surface vacancies. For proof, zinc sulphide
nanoparticles were decorated with nickel clusters. For this purpose, a modified
version of the non-electric deposition method developed at the El. Andronikashvili
Institute of Physics was used [10, 11]. Optical studies were conducted after the
surface decoration showed that said drop in the reflectance spectrum in the
wavelength interval of 600-800 nm has disappeared. The result indicates that this
drop is related to surface vacancies.

EPR studies also point in favor of the opinion expressed above. Specifically,
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before decorating with nickel, the EPR spectrum of zinc sulphide was a broad singlet
in the entire area of the magnetic field, whereas after decorating with nickel, it
became slower, which indicates the formation of new complexes with the
participation of metal atoms and vacancies, the EPR spectrum of which is different
from the EPR spectrum of zinc sulphide.

Conclusion.

Thus, by creating sulphur vacancies in the case of sulphides, it is possible to
increase the sensitivity of photocatalysts in the visible region of light radiation,
similar to how it was possible by creating oxygen vacancies in oxide photocatalysts.
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The technical channel of information leakage is a set of the following elements:
an object of intelligence, technical means of interception information and physical
environment of expanding informative signal.

Technical channels of information leakage can be classified as follows:

— by origin: artificial (specially created) and natural (window openings, heating
batteries, etc.);

— according to functioning: real (active) and potential (not used, but existing);

— by physical nature: acoustic (including acoustoelectric, vibroacoustic etc.),
electromagnetic (including magnetic and electric) and visual-optical.

Consider the following technical channels of information leakage:

— Acoustic;

— Electromagnetic;

— Optical-electronic.

Let us briefly describe each of the channels.

An acoustic channel is a channel of air conduction of sound vibrations in the
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range of human auditory perception from 20 Hz to 20 kHz, but usually it depends
significantly on characteristics of human speech. For example, such channel can be a
window which is opened in summer or ventilation and air conditioning system, as
well as various technological openings made during construction or reconstruction of
the building. From practical point of view, it is known that confidential conversations
held into the office equipped with a ventilation system can be heard in another room a
few meters away from it, and for its eavesdropping there is no need to use special
microphones into the specified office. The simplest solution is to install special
acoustic filters. In addition, the interception of this kind of information is carried out
with the help of microphones installed into the enclosing structures of the room,
various equipment and household items placed in it. Eavesdropping microphones can
be installed during construction, repair or reconstruction of accommodation. The
greatest danger comes from from ready-made or custom-made items such as different
furniture or equipment or all kinds of gifts and souvenirs. There is a danger of
capturing acoustic information using directional microphones. It is also not
recommended to conduct confidential negotiations during open windows, especially
if they look towards uncontrolled area [1, p. 155-158]. Negotiations must be held in
special meeting rooms. There are a number of requirements for such rooms:

— they must be located no lower than the second floor;

— such rooms should be located in the center of the building, the windows of
which go out on the courtyard related to the controlled area. If the windows extend
beyond the controlled zone, it is necessary to use the acoustic protection system,
close the windows and its curtains during confidential negotiations;

— in such rooms recommended to install plastic windows with double or triple
glazing, which are mounted on vibration-isolating rubber gaskets;

— the doors in such rooms must be double, with vestibule and sound insulation.
During construction of the walls, soundproofing materials should be applied.

The electromagnetic channel is about all means of communication and personal
computers which use electromagnetic radiation: radio stations, cellular phones,

wireless handsets, etc. Side emissions are modulated by an information signal
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processed by technical means of processing information. In this case, it is enough to
place a control point nearby with a special radio receiver and a portable computer and
most likely secrets will be recorded.

In order to prevent leakage of information via the channels listed above,
conducted a thorough certification of the automated system [2, p. 58-62]. Means and
methods of protection in this case should be following:

— conduct laboratory research and based on their results determining the
methods of protection of basic and auxiliary technical means and systems;

— installation of noise generators or network filters depending on research
results;

— processing of confidential information only on protected PCs and other
technical means.

The optical channel involves receiving information by:

— visual observation;

— photo and video recording;

— use of laser radiation to intercept conversations in the room, in the form of
probing window glazing.

The most relevant information protection measure in this case is to close
transparent window openings with blinds or dense curtains during negotiations - this

will prevent visual observation, photo and video recording [3, p. 74].
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JOCJIJIKEHHS TA PO3POBKA TEXHOJIOT'TI KIBEPBE3IEKH 3
BUKOPUCTAHHSAM HITYYHOI'O IHTEJIEKTY

Mopo3sos /Imutpo CepriiioBuy,

K.T.H., TOLICHT

¥Y3yH JImutpo AMutpoBUY

HamionanpHuit aepoKOCMIYHUM YHIBEPCUTET
iMeH1 M. €. XXykoBcbkoro

«XapKiBCbKUH aBlaIliiiHUI IHCTUTYT»

M. XapkiB, YKkpaina

AHoTtanisi: CTaTTs NpUCBsIYeHA BUBUYCHHIO Ta BIPOBA/KEHHIO PIIlIEHb B rajy3i
KiOepOe3nekn 3 BUKOPUCTAHHSAM IITYYHOTO 1HTENEKTy. Po3risijgaroTbest akTyalbHi
npobsieMu kibepOe3neku Ta MIAXOAM A0 iX BUPIMICHHS 3a JOMOMOTOI TEPEeI0BUX
TEXHOJIOT1M IITYy4HOrO 1HTENIEKTY. 30Kpema, CTaTTs aHalli3ye MOXJIUBOCTI
3aCTOCYBaHHA IITYYHOI'O 1HTEJIEKTY JJIsl 3aXHMCTY 1HQOpPMalIMHUX CHCTEM B yMOBax
MOCTIAHO 3pOCTaYOro piBHA Kibep3arpos.

Kuarwuogi ciosa: lltyunuii intenekt, Kidepoesneka, AP, OWASP, ZAP

Beryn

[HTepHeT cTae Bce OUIbII Ba)JIMBOK YAaCTUHOK HAUIOrO JXKUTTA. Mu Bce
qacTilie AUIMMOCS O0cOOMCTOr0 1H(popMaliero B [HTepHeTI, ik AOOPOBUIBHO, TaK 1
HEHaBMHUCHO. Ile cTBOproe HOBI MOXIMBOCTI Uil  KiOEP3JOYMHINB,  SKi
BUKOPUCTOBYIOTh W1 JlaHl ISl IIaxpaicTBa, KpPaalKKA OCOOMCTOCTI Ta I1HIIMX
3I0YMHIB. 3 PO3BUTKOM IITYYHOTO IHTENEKTY KIOEP3JIIOUMHHICTh CTa€ OLIbII
CKJIa/IHOIO Ta HEOE3MEeYHOIO.

BapricTe BUTOKY AaHMX y BChOMY CBITI HpoAoBxye 3poctatu. Y 2023 poi
BOHA CTAaHOBWJIA B cepeanbomy 4,32 wminmbitona gomapis CIIA [1]. Lle o3nauae, 1o
KibepaTaki MOXXYTh 3aBJaTH CEpHO3HUX (DIHAHCOBUX 30MTKIB K OKPEMUM 0C00aM,
TaK 1 KOMIaHIsIM.

barato opranizaiiif miaTaTh BUKYI MICS aTaku mporpaM-pumaradib. Y 2023
porti 1151 yacTka craHoBwia 46%. OgHak HaBIThH SKIO OpraHi3allis 3aljJaTUTh BUKYII,
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BOHA BCE OJHO MO>KE€ 3a3HATH 3HAYHUX 30UTKIB.

KiGepcTpaxyBaHHsI MOXE JOTIOMOTTH OpraHi3ailisiM KOMIIEHCYBAaTU 30UTKH BiJl
BUTOKY naaHux. OJHaK BOHO HE 3aBXJW TOKpuBae Bci BuTpatu. Y 2023 pori
Ki0epcTpaxyBaHHsI MOKpPUBAJIO BCl 30MTKH BiJl aTakd MPOTpaM-BHMaradiB JUIIE Y
39% BHUIIAJKIB.

Hajinommupenimi Tunu Kideparak

KiGep3104nHHICTh — 1I€ MIUPOKE MOHATTS, AKE BKIIOYae B ceOe pi3HI BUAU
3JIOYMHIB, IO 31MCHIOIOTHCS 3a JOMOMOTOI0 KOMITIOTEPIB 1 B Mepexi I[HTepHeT.
KibGep3i0unHili MOXyTh BUKOPHCTOBYBATH CBOI HAaBUYKU JJISI KPAIiKKH OCOOMCTHX
JNAHUX, TpolIeH, I1HTEJNEeKTyaJlbHOI BJIACHOCTI abo0 il MOpYIIEHHS poOOTH
KOMII'FOTEPHUX CHUCTEM.

Ocp Aeski 3 HAMNOIMPEHIIINX BUIIB K1I0€P3I0YUHIB:

- [axpaiicTBO 3 1AEHTU(IKAIIED — L€ 3J0YMH, y SIKOMY 3J0YMHELb
BUKOPUCTOBE YYy>KYy OCOOUCTY 1H(OpPMALIiIO sl OTpUMaHHs (PiHAHCOBOI BUTOJIU a00

JUTS TIOCTYIY 10 OCOOUCTHUX JIaHUX.

- BukpaneHHss [JaHUX — [€ 3JI0YMH, Y SKOMY 3JIOYMHELb OTPUMYE
HE3aKOHHUI JOCTyN [0 KOH(IAEHIIHHOI 1H(opMmaii, Hampukian, (iHAHCOBUX

JAHUX, METMYHUX 3aMKCiB a00 ocobuctux ororpadii.

- ATaku mporpam-BUMaradiB — I 3JIOYUH, Yy SKOMY 3JIOYMHEIb OJIOKYeE

JOCTYI 10 KOMITIOTEpa a00 MEepexkKi, BUMAraltouu BUKYITy 32 BIJIHOBJICHHS JOCTYITY.

- [TopymieHHs: aBTOPCHKUX TMpaB — 1€ 3J0YHH, Y SKOMY 3JI0YUHEIb
HE3aKOHHO KOIMII0€ ab0 TOMIMPIOE 3aXHINEHI aBTOPCHKUM TPABOM MaTepiaiu,

HaIpUKIad, My3UKy, piibMu a00 KHUTH.

— DImMHroBl KaMmmaHli — 1€ 3JIOYUH, Yy SKOMY 3JIOYMHEIb PO3CHUJIAE
€JICKTPOHHI JIUCTH 200 TEKCTOB1 MOBIIOMJICHHS, SIK1 BUJIAIOTHCA 3a MOBIAOMJICHHS Bij
JETITUMHUX OpraHi3ailiid, o0 3MyCHTH >KEpTBY HaJaTH OCOOMCTY iHopmarlito ado
3M1MCHUTH (DIHAHCOBY OTMeparrio.

Y 2022 pori HaWMNONIMPEHINIUM TUIOM KibepaTak, 3 SKHMH 3a3HaBaju

oprasisaiiii o BCbOMY CBITY, OyB MacoBuil (imuHr. MacoBuil (QIIMHT — 1€ BHUJ
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GbimmHry, y SAKOMY 3J0YHHII PpO3CHJIAIOTh BEIUKY KUIBKICTh (PIIIMHTOBHX
€JICKTPOHHMUX JIUCTIB 200 TEKCTOBUX MOBIIOMJICHb Y Hail, IO JEsKi 3 HUX OYyAyTh
YCHIIITHUMH.

[Hmi mommwpeni tTunu kibepatak y 2022 pomi Bkmtodanu SMS-dimmumnr (abo
CMILIUHT), TpOorpaMu-BUMaradi, KomrnpomeTaiito O13Hec-enekTpoHHoi nomtu (BEC)

Ta aTaKHu B COHiaJ'ILHI/IX MCPCKaAX .

Percentage of organizations worldwide that experienced cyber
attacks from 2021 to 2022, by attack type

Bulk phishing
Ransomware
Social media

Vishing

Data loss: external

USE Drop

.....

20% 40% B0% 80% 00

[=1

Share :: respondents
® 2021 @ 2022

Puc. 1 — Bincorok oprani3zaniii y BCbOMY CBiTi, fiki 3a3Ha/11 ki0eparak 3 2021 o

2022 pik, 32 TUIIOM aTaK

OCHOBHOIO MOTHBAIIIEIO JUIsI KIOEP3JIOYMHINIB OPraHi3oBYBaTH KiOepaTaku €
¢inancoBa Buroja. Opradi3zaili Mo BCbOMY CBITY IUIATSTh HE JIMILIE 32 MOBEPHEHHS
BTpAaYCHUX JaHWX, BOHU TaKOX CTPaXIalTh BiJ MPOCTOiB 1 300iB y poOoOTi,
CIIPUYUHEHUX KiOEP3TOUYUHHICTIO.

Cepennsi BapTICTb BUTOKY JaHUX y BCbOMY CBITI CTAHOBUTH NMpuOIM3HO 4,35
MminsitoHa nonapiB CIIA, ane ¢diHaHCOBI HACHIIKM 3HAYHO BIIPI3HSIOTHCS 3aJICKHO
B1Jl pETiOHy, po3Mipy opranizaiii Ta raimy3i. CepeaHsi BapTICTh BUTOKY JaHUX Yy cepi

OXOPOHHM 3710pOB’s cTaHOBUTH 10,1 MinbiioHa ToIapiB.
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The average cost of a data breach

Hospitality FE
BEE
Communications
Consumer
Research
Industrial
Energy
Pharmaceuticals

Healthcare

® Mar 2022 - Mar 2023 ™ Mar 2021 - Mar 2022 May 2020 - Mar 2021

Puc. 2 — Cepeans BapTicTh BUTOKY JAHHMX

Y TOii Yac 4K ypsAM B YChOMY CBITI BXKMBAIOTh 3aXOJIB JUISI 3aXUCTY
MEePCOHANILHUX JJAaHUX, KOPUCTYBayl Terep OUIbINe 3alliKaBiIeHl B MiHIMI3aIlll pU3UKIB
B oHJaitH-cepenoBuili. CtanoM Ha 2022 pik ciM 13 JecsTH KOPUCTyBadiB [HTEpHETY
3asBHIIM, IO BXKUJIM 3aXOJIB IS 3aXHCTy CBO€i ocoomcrocTi B InTepueTi [5]. V Toi
Ke Yac JedKi KOpUCTyBaul TOTOBI WTHM Ha PHU3HK 3apaad OUIbII 3PYYHOTO
BUKOpucTaHHa [HTepHeTy. Maiike 70 BIJICOTKIB PECIOHJIEHTIB Y BChOMY CBITI
CKa3aJd, IO 3apa3 BiMUyBalOTh ce0e OUIbII BPa3IMBUMHU IO KPAIDKKH OCOOMCTHX

JAaHUX, HI’K 0arato pokiB TOMY.

Taken any steps to protect identity

Used online parental contrels on
children's accounts or devices (parents of
minors only)

Enabled multi-factor authentication

Changed default privacy settings on
devices

Used an identity theft protection service
Disabled third-party coockies in a

browser

Used a virtual private network (VPN) to
encrypt information sent to and from my
devices

Deleted a social media account {vary by
country)

Used an ecrypted e-mail service or
messaging app

Used ancnymous payment methods
Asked a company/reviewed to see what
persenal information they have about me

in their customer records

Other

Shars of raspondents

Puc. 3 — 3axoam, BxuTi KOopucTyBadyamu IHTepHETY 3 yCbOro CBITY 1JIsl 3AXHCTY

cBO€I ocoducToi inpopmanii B IHTepHeTi cTaHOM Ha cidueHb 2023 poky
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AHaJi3 ICHyIOUHX pilleHb

Crporomui icHye Oe3miu BeO-Opay3epiB, fAKi aZanTYIOThCS JO TOCTIHHOTO
PO3BUTKY BHCOKOTEXHOJIOTIYHUX 3arpo3, M0 CTajdd HEBIA'€MHOI0 YaCTHHOIO
cydacHoro nudpoBoro cepenopuia. 3abe3nedeHHsT KibepOes3meku BeO-pecypceiB
CTaJI0 CEpHO3HUM NUTAHHSAM JJisi 0araThOX KOMIMAaHINA. AJKE BUTOHYEHI aTaku Ta
BPa3JIMBOCTI MOXYTh MPU3BECTH J0 3HAYHMX (PIHAHCOBUX 30UTKIB Ta BTpaTH
pemyTarii Sk JUisi KOMIIaH1|, TaK 1 JIsl KOPUCTYBayiB.

VY 1IbOMY KOHTEKCT1 IHCTPYMEHTH BeO-CKaHyBaHHS BIIIrPalOTh BAXKJIUBY POJIb Y
BUSBIICHHI MOTEHLIMHUX 3arpo3 1 BpaznuBocTel. OHaK ICHYIOUl PIIICHHS HE 3aBXKIU
MOXKYTh 33JI0BOJIbHUTH BHUMOTH IIBHAKO3MIHHOTO KiGeprpoctopy. s TOCSTHEHHS
BHUCOKOi €(DEKTUBHOCTI Ta TOYHOCTI BUSIBJICHHS, a TAKOXK JJIS IIBUIKOTO pearyBaHHS
Ha HOBI1 3arpo3u HEOOXIJTHO JETalbHO MpOaHai3yBaTH ICHYIOYl BeO-CKaHEpH, 11100
BUSIBUTH 1XH1 CHJIbHI Ta CJIa0K1 CTOPOHHU.

Y upoMy aHamizi OyAyThb pO3TJSHYTI JesiKi 3 I1HCTPYMEHTIB, $KI 3apa3
BUKOPUCTOBYIOTBCA JJII CKaHyBaHHS BeO-pecypCiB Ha HasBHICTb HNOTEHIIIMHUX
3arpo3. Mu BU3HAYMMO CHJIbHI Ta CJIa0Ki CTOPOHU KOXKHOTO 3 HUX, a TAKOX MO>KJIUBI
HEJIOJTIKM, SIKI MOKHA BUIIPABUTH, 100 MIJHATH BeO-CKaHEpPW Ha BUILUA PIBEHb.
Hama mera - poO3rasHYTH KIIOUOBI aCHEKTH ICHYIOYHMX pIllleHb Ta BU3HAYUTH
HaIMPSMKHU 71 TTOAQNIBIIHNX JOCTIIKEHB 1 po3po0oK y cepi BeO-Oe3meKHy.

Po3noyaty aHami3 ICHYHOYMX pIIIEHb MOKHa 3 BHU3HAYEHHS OCHOBHHUX
KpUTEpIiB, AKI BXJIWBI I OIIHKA (yHKIIOHATY Ta €(GEeKTHBHOCTI CKAaHEpPIB
BeO-pecypciB. Jleski 3 KIIOYOBUX KPUTEPIiB MOKYTh BKIIOUYATH:

- OriHKa SKICHOTO Ta KUIBKICHOTO AaCMEKTIB BUSBJICHHS MOTEHIIMHUX
3arpos;

- Meroau Ta airopuTMHM, BUKOPHCTOBYBaH1 Ui aHamizy Oe3neku
BeO-pecypciB;

- Yac, HeoOX1THUM JUTsl MPOBEJIEHHSI TOBHOTO CKaHYBaHHs BeO-pecypcey;

— 31aTHICTh MIBUJIKO pearyBaTh Ha HOBI 3arpo3U Ta OHOBJICHHSI O€3IEKH;

— Cnoci0 1 piBeHb B3a€MOJIi 3 IUTYYHUM IHTEIEKTOM [UIsl aHajizy Ta
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ONITHMI3aIll] pe3yNbTaTiB CKAaHYBaHHS;

- MoXIMBICTh 1HTErpallli 3 piI3HUMU XMapHUMHU TIaTGOpMaMH Ta 1HIIIUMHU

THCTpyMEHTaMU Oe3MeKH;

- 3a0e3neyeHHs] TI00aJbHOT JOCTYIHOCTI JJIsl KOPUCTYBAuiB 3 PI3HUX

YAaCTHH CBITY;

— 3axonu, mpu3HauUeH1 IS 3a0e3nedyeHHs Oe3lMeKH camMoro ckaHepa Ta
Horo B3aeMoIii 3 BeO-pecypcamu;

['mubokuii aHami3 HasABHMUX PIIIEHb 3 YpaxXyBaHHSAM IUX KPUTEPIiB JO3BOJIUTH
BU3HAUUTU T1 00JACTI, B SIKUX 1HHOBAIll Ta BJOCKOHAJICHHS MOXYTh MPU3BECTH JI0
CTBOPEHHSI OLITBII €PEKTUBHOTO Ta KOHKYPEHTOCIIPOMOKHOTO CKaHepa BeO-pecypciB
3 BUKOPHCTAHHSIM IITYYHOTO 1HTEIICKTY.

Acunetix - me BigoOMHH Ha PHHKY MPOAYKT JUIs Oe3leKku, po3poOsIeHuit
KoMriaHi€ro Invicti. BiH BUKOPUCTOBYETBCS SISl BUSIBJIICHHSI Ta 3BITY MPO ypa3JIUBOCTI
B BeO-l0JaTKax, MOOY/IOBaHUX Ha PI3HUX apXITeKTypax, BkiItouaroun WordPress,
PHP, ASP.NET, Java Framework i1 Ruby on Rails [2]. [ns ckaHyBaHHS BCiX
KOMITOHEHTIB MTPOrpamMHOro 3a0e3MeYeHHsl Ta OTPUMAaHHS JE€TabHOI 1H(pOpMALIii PO
KOKHY BUSIBJICHY Ypa3jUBICTh BUKOPUCTOBYIOThCS Taki TexHousoril ssk DAST, IAST
ta SCA. Po3paxoBanuii Ha Oarato KopucTyBadiB iHTepderc Acunetix 3ade3mneuye
JIOCTYN JIMIIE J0 HEOOXIHUX PecypciB, W0 CIHpHUAE€ KOMaHJIHIM poOoTI Ta
MPOYKTUBHOCTI. Pe3ynbratu ckaHyBaHHS MOYXHA €KCIOPTYBAaTH y BUTJIAJI 3BITIB,

MPU3HAYEHUX JIJIs1 PO3POOHUKIB 1 MEHEIKEPIB.

Taoaunnsga 1
IlepeBaru Ta Hegoaikm Aucnetix
ITepeBara Hemomix
ABTOMaTH30BaHE TECTYBAHHS O€3MEKU Komepuiiiauii npoayKT
IIupokuit CieKTp TECTIB JIOXHONO3UTUBHI pe3yJIbTaTH
[HTYiTHBHO 3p0O3yMinMii iHTEpdEiic Jeski  Bpa3NIMBOCTI  MOXYTh  3aJIMIIATHCA
HEBUSIBICHUMHU
PerynspHi oHOBICHHS Jlesikuit piBeHb €KCTIEPTHU3W HEOOX 1 THHI
HanamryBanHs napameTpiB TecTiB [Torpebye HOCTitHOTO OHOBJICHHS i
HaJIAIITYBaHHS

Detectify - me iHCTpyMEHT Ui BHSIBICHHS 3arpo3 BeO-moaatkiB. Bin mae

ITUPOKHUIM CIEKTP MOKJIMBOCTEH, BKIIOYAIOUM CTBOPEHHS 3BITIB, IHTErpaIir 3
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pizHuMU T1atGopmamu, nepeBipky nmoHaa S00 BUIIB 3arpo3 Ta HaJAIITyBaHHS TECTIB
Mg KOHKpeTHI BUMOTH [3]. [HCTpyMEHT TakoX pETYJSIPHO OHOBIIOETHCS, 00

BUSIBJISITU HAWHOBIINII 3arpo3u, 1 3a0e3rneuye AceTalbHy IEepeBIpKYy OC3MeKHu IS

nomyisipaux CMS.
Ta6auus 2
IlepeBarn ta Hepoaikm Detectify
ITepeBara Henomnik
ABTOMAaTH3AIlis BUSABICHHS TPo0JIeM Oe3eKn Bapricth
[TocriifHi OHOBIICHHS Heicuyroui nmpoOnemu
B3aemoist 3 iHIIMMU IHCTPYMEHTaMH OO6MexeHHs IaThopMH

OWASP ZAP - mne ckaHep BeO-70/1aTKiB, 3aCHOBAaHHUNM Ha METOJOJOTI{
Dynamic Application Security Testing (DAST) [4]. Lls Meromojoris 103BOJSE
BUSIBJISITH TIpoOJieMU O€3MeKu B 3alylIeHUuX JoJaTKax 1 BeO-caliTax IUIIXOM
CKaHyBaHHS Ha HAasSBHICTb BIJIOMHUX Bpa3nuBocTe. Jl0 Takux Bpa3IMBOCTEU
BimHOCAThCS SQL-iH'ekrnii, mikcaiiToBuii ckpuntuHr (XSS) 1 kmikmkekiar. OWASP
ZAP po3pobiiennii 1 miaTpumMyeTbest ogqHoiiMeHHUM ipoektoM OWASP.

OWASP (Open Web Application Security Project) - me HexomepiiliHa
oprasizailisi, 1o 3aiMaeTbCs CTBOPEHHSIM PECYPCIB, K1 JO3BOJISAIOTH PO3POOIIATH
JI0JIaTKK OUTbII O€3MeYHO 1 3a0e3euy0Th HAICKHUM piBeHb 1H(hOpMaIliitHoi Oe3neku

JUTSl ICHYIOUHX JIOJIaTKIB 1 BeO-calTiB [5].

Tadoauus 3
IlepeBaru ta Hemosiku OWASP ZAP
ITepeBarn Henonixu
[TinTpuMye Bci OCHOBHI omepalliiiHi CuCTeMu Moxe MOMMIKOBO MOBIOMUTH HpO T€, L0 B
Be0-/101aTKy € BPAa3JIUBICTh, KOJIU ii Hacmpas[i
HeMae
be3komToBHUI MPOEKT 3 BIAKPUTUM BuxinHuUM | ZAP Mae Gararo ¢yHKIIH, SKI MOXYTb OyTu
KOJIOM CKIaJHUMM JJIi PO3YMIHHS Ta BUKOPHCTAHHS

JUTSL TIOYATKIBIIIB

[TlinTpuMka  TUIATiHIB s posmupenHs | TectyBanHs Oe3mneku 3a nonomororo ZAP moxe
(GYHKIIOHAJIBHOCTI OyTH  pecypcoMiCTKUM,  OCOOJIMBO  IpH
CKaHyBaHHI BEIMKUX BeO-10/1aTKIB

Moxe  mpamoBatu sk 3 rpadiuHuM | ZAP ¢GokycyeThCs Ha TEXHIYHUX acHeKTax
iHTepdeiicom kopuctyBaua (GUI), Tak 1 3 | Oe3nmeku, TOMY BIiH MOXE HE BHIBHUTHU
1HTEp(eiicoM KOMaHTHOTO psIKa Bpa3aMBOCTEH, NOB'SI3aHUX 3 OI3HEC-JIOTIKOI0
Iporpamu
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[Ticns anamizy iCHYIOUMX pillIEHb CKaHEpIB BeO-pecypCiB BHSBISIETHCA, IO
OWASP ZAP Bupi3HSETHCS SIK OJUH 3 MEPCIEKTUBHUX 1HCTPYMEHTIB /1JI BUSIBICHHS
MOTEHIIMHUX 3arpo3 1 Bpa3IuBOCTEH BeO-T0AaTKIB. Moro 6Ge3KOIITOBHICTE Ta
BIIKPUTUI BHUXITHUM KOJ pOOJIATH MOTr0 MOCTYIMHUM JJS PI3HUX KOPHUCTYBAyiB,
HE3aJICKHO BiJ (DIHAHCOBUX MOXJUBOCTEeH. KpiM TOro, miarpuMka BCiX OCHOBHHX
oTiepaIlifHUX CHUCTEM Ta MOXKJIHUBICTh PO3MIUPEHHS (YHKI[IOHATY Yepe3 IUIariHu
poOIsATH MOro yHIBEpCANTbHUM Ta AaJalTOBAaHUM JIO KOHKPETHHX MOTped
KOPHCTYBaUiB.

Onniero 3 kmtoyoBux nepesar OWASP ZAP e iioro cipoMoXHICTh MpaIioBaTu
K 3 rpadiunum inTepdeiicom kopuctyBada (GUI), Tak 1 3 iHTepdeiicoM KOMaHTHOTO
psIKa, HAJAIOYM THYYKIiCTh JUIA Pi3HHMX KaTeropiii kopucrysauis. HMoro dokyc Ha
TEXHIYHHMX aCMEeKTax OE3MEeKH Ta MOXKIHUBICTH PoOOTH 3 PI3HUMH BUJAMH 3arpo3
poOJIsATH WOro BAXKIWMBUM I1HCTPYMEHTOM JUIsi  BUSBIICHHS  Pi3HOMaHITHUX
Bpa3NMBOCTEN BEO-10/1aTKIB.

BuxkopucTaHHS IITYYHOI'O IHTEJIEKTY y KidepOe3neni

[Otyunnit  iwtenexkt (L), saxuif  CTpIMKO  pPO3BUBAETHCSA,  MOXKE
PEBOJIIOIIIOHI3YBATH KUIbKa cdep, 30kpema KidepOesneky. 3actocyBanHs LI moxe
BJIOCKOHAJIMTH CHUCTEMH O€3MEKH, TOJIMIIYI0Yd BHSIBICHHS Ta 3amo0iraHHs
kibepaTakam.

MoxmuBocti I  nanga  migBuineHHsT piBHSA — KiOepOE3MEeKu  BpaKaroTh.
Buxopucranns 1 He Tibku crpusie yIOCKOHAJIECHHIO BUSBIICHHS Ta pearyBaHHsS Ha
KibepaTaku, aje TaKoXX MOXE€ MPU3BECTH JI0 PO3POOKH HOBUX METOMIB 3aXUCTY
cucteM Ta nanux. IIpore mus ycmimuoro BnpoBamkeHHs IIII B kibepOesmeky
HEOOX1THO BUPIIMIUTHU PsiJ] BUKITUKIB.

[lepuie 3aBmaHHs MOJSATAa€ y HEOOXITHOCTI TOYHHUX Ta MOBHUX JIAHUX IS
naBuanHus 1. [{e mependadae po3poOKy HOBUX METOIIB 300py Ta OOPOOKH JaHUX, a
TaKOX CITIBIPAITIO MK OpPTaHi3aIlisiMHy, K1 3aliMarOThCs KiOepOe3meKoro.

Hpyruit acnekt ctaHoBUTH HenependauyBaHicTh L. Po3pobka HoBUX MeTOAIB
pO3yMiHHS Ta MOsSCHeHHs mpuHIUMIIB podboTu I € HeoOxigHOWO I 3a0e3neueHHS

KpaIoro KOHTPOJIIO Ta YHUKHEHHS HOT0 HEMPABOMIPHOT'O BUKOPUCTAHHS.
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Tperiit BukiMK mojsirae B MOxJIMBOCTI BukopuctanHs LI mms xiGeparak.
HeoOximHo  po3poOuTH  epeKTUBHI  METOAM  TPOTHAIl  HEMPaBOMIPHOMY
BukopuctanHto I, Bxmtouatoun Bukopucranus LI nis BusBieHHs Ta OJOKyBaHHS
kibepataxk.

HesBaxkarouu Ha 111 TpyIHOIII, TepcriekTuBU Bukopuctanus 111 B kibepbesrerri
HAJ3BUYAWHO 3HAYYII: 1151 TEXHOJIOT1S MOXE CIPUSATH CTBOPEHHIO O11bII 0€3MEYHOTO
Ta HAJIHHOTO IU(POBOTO CBITY.

Buxopucranns mryuynoro inrenekry (LLI) y moenqnanni 3 OWASP ZAP nns
aHanizy KibepOesneku AIMCHO MOke BUSBUTHCA nyxe epekTuBHUM. OWASP ZAP,
K B)K€ BIJOMHI BeO-CKaHEp, BUSBISE BPA3IMBOCTI y BeO-3aCTOCYHKaX, TaKl SIK
MoxiauBocTi  SQL-iH'ekmiii Ta Cross-Site  Scripting (XSS). 3murts mwporo
iHCcTpyMeHTy 3 LT Moxke npu3BecTy A0 KUIBKOX BUTIJHUX CUTYaLlIM:

Temnep mporiec aHamizy pe3ynbTaTiB CKaHy cTa€ OUIbIN €(heKTUBHHUM, OCKIJIBKH
Il BUKOPUCTOBYE PO3YMHI AITOPUTMH JUIsl IIBUAKOTO Ta TOYHOTO BU3HAYCHHS
MOTEHIIITHO HEOE3MEeYHUX BPa3JIMBOCTEM.

OWASP ZAP moxe renepyBaTu Beiuki oocsiru ganux, a Tyt LI gomomarae
PO3YMHO aHaJli3yBaTH 110 1HPOpMAIlit0, BUSBIISIIOUN CKJIaJHI 1MIa0JIOHU Ta aHOMATIi,
K1 MOXKYTh BKa3yBaTH Ha MO>KJIMB1 3aTPO3H.

I BMie GIPTPYBaTH HEMPaBAWBI TO3WTHUBHI PE3YIbTaTH, JO3BOJISIOUU
aIrOpUTMaM BpaxOBYBAaTU KOHTEKCT Ta JOJATKOBI JaHl JJig TJATBEPKEHHS
BHSBJICHUX ITPOOJIEM.

BuBueHHs MOBEIHKM CUCTEMH Ta KOPUCTYBauiB 3a jgornomMororo I nonomarae
BUSIBJISITU @HOMaJIi, sIKI MOKYTh CBIIYMTH MPO MOTEHIIiHI aTaku abo ypa3iauBOCTI,
HE 00OMEXYIOUHUCH JIMIIE BUSBICHHSIM BpaznuBocTei 3a nonomororo OWASP ZAP.

Cymimenass OWASP ZAP Ta mTy4HOro iHTEJIEKTY CYTTEBO IMOJIETIIYE MPOLIEC
BUSIBJICHHSI Ta YCYHEHHS Bpa3JIMBOCTEH y Be0-3aCTOCYHKaX, MOKPAIIylOUd PiBEHb
ki0epOe3nexu Ta 3a0e3neuyroun HadliHUM 3aXUCT B1J MOTEHIIHUX HEOEe3MeK.

CIIMCOK JIITEPATYPH
1. Statista  [Dnextponnsiii  pecypc]. — Pexum  goctymy: URL:

https://www.statista.com/markets/424/topic/1065/cyber-crime-security.
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YK 621.311.001.57:629.331.5
CTAH TA IIEPCIHEKTHUBHU PO3BUTKY
3APSAJHUX CTAHIIIN EJJEKTPOMOBLIIB

ILiaexoB Oaexkcanap OJsiekcaHAPOBHY,

acIipaHT,

XapKiBChKHI HAIlIOHAILHUIA aBTOMOO1THHO-TOPOXKHIN YHIBEPCUTET,
M. XapkiB, Ykpaina

KocrikoBa Mapuna BosionumupiBHa,

KaH]l. TEXH. HayK, JOLIEHT

Heponos Cepriit MuxkosaioBu,

CTapIlIMi BUKJIa/1a4y Kadeapu KOMIT IOTEPHUX CUCTEM,

XapKiBChbKUM HAIllOHATBHUN aBTOMOOUIBHO-/IOPOKHIN YHIBEPCUTET,
M. XapkiB, YKpaiHa

IlnexoBa 'anna AHaToJ1iiBHA,

KaHJI. TEXH. HayK, JOIICHT,

3aBigyBay kadeapu iIHPOPMATUKH Ta MPUKIATHOT MAaTEMATHKH,
XapKiBChKHM HAIIOHATLHUNA aBTOMOOUIBHO-JIOPOXKHIN YHIBEPCUTET,
M. XapkiB, YKkpaina

AHoTanisi: B cTaTTi po3risgaoThes CydacHi TeHIEHIIIT aBTOMOO1Ie0y/ 1yBaHHS
B CBITI, OCOOJIMBUI akKLUEHT 3pOO0JICHUH Ha PO3MOBCIOJIKEHHI €JIEKTPOMOOLIIB B
VYkpaini. [IpeacraBnenuit orisi cTaHy Ta MoKa3aHi MEPCHIEKTUBH PO3BUTKY 3apsIHUX
CTaHIlI} JJIs eNeKTPOMOOLITIB y CBITI 1 YKpaiHi.

KurouoBi cjoBa: enexkTpoMoOiib, MOTYKHICTh, 3apsA/lHAa CTaHIls, Mepexka,

(GyHKIIIOHYBaHHS.

CyuacHi TeHJeHIll aBTOMOOLIeOyAyBaHHS B CBITI CIpSAMOBaHI Ha
3a0€3MeUYeHHs]  €KOJIOTIYHOCTI, EKOHOMIYHOCTI Ta 3pyYHOCTI BHUKOPHUCTaHHS
aBTOMOO1TEHOTO TpaHcnopTy [1]. ToMy Ha CbOroAHI IMIMPOKOTO PO3MOBCIOKCHHS B
€ppomneiickkomy Coro3i 1 Ykpaini HaOynu enekrpomoOuti. Lleli Bua Tpancmoprty
3’IBUBCSI TIOPIBHSHO HEJAaBHO, MPOTE BXKe BCTHUT J00Ope 3apekoMeHayBatu cebe [2, 3].
Bin no3Bosisie BIacHUKaM aBTOMOO1TIB 3a011a/[)KyBaTH Ha MaJIbHOMY, a Jep)KaBl — Ha

BIJIIIKOTyBaHH1 HACIIJIKIB 3a0pyJHEHHS HABKOJUIITHBOTO cepenoBuia. B Ykpaini
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€JIEKTPOMOOUTI IIIe TUIbKU MOYMHAIOTH 3aBOMOBYBATH MOMYJSIPHICTH. BomiiB 3BiICHO
npuBaOIIOI0Th MEHII BUTPAaTH Ha EKCIUTyaTallito aBTomoOumiB. [IpoTe, OCHOBHI
npo0semMu, MO MEePEHIKOIKAIOTh PO3MOBCIOJKEHHIO €JIEKTPOMOOLTIB 3aJIUIIAIOTHCS.
Cepen HuX BapTICThb NpUAOAHHS €JIEKTPOMOOLIS, BIACYTHICTh MEpPEXl CTaHIIN
HII3apsAKA 1 JIOCTaTHBOI KITBKOCTI (axiBIIIB 3 iX 0OciyroByBaHHs. IluTaHHs
NEPCHEKTUBU PO3BIJIKY 3apSIHUX CTAHIIHN € aKTyaJIbHUM.

Enektpomo6inb — aBTOMOOLIb, SKHM pyXaeTbcsl OJHUM abo0 JAeKiIbKoMa
CJIEKTPOJBUTYHAMHU 3 JKUBJICHHSM BiJ HE3QJIEKHOTO JIKEpesia eJleKTpOoeHeprii
(axymynstopHoi Oatapei (AKB), manuBHHX eleMEeHTIB, KOHAEHCATOPIB TOIIO), a HE
JIBUTYHOM BHYTPIIIHBbOTO 3ropsiHHs ([B3).

B VYkpaini BifCyTHE TpOMHUCIOBE BUPOOHUIITBO enekTpoMoOimiB. Ilepuuit
MUJOTHUM MPOEKT B YKpaiHi, CIPIMOBAHUN Ha BUBYEHHS MOXJIMBOCTI €KCIUTyaTalli
CJIEKTPOMOOUTIB Ta CTBOPEHHs 1H(GPACTPYKTypH MJis iX 3ampaBKd, OyB CIIJIBHO
3anouyatkoBanuii y 2011 pomi xommnanieto JITEK 1 TOB «Toprosuit nim HIKO»
(odimiitani immoptep Mitsubishi Motors B Vkpaini). TectoBuM enekTpomMoOiiem
Oysno obpano Mitsubishi i-MIEV (i-MIEV — «innovative Mitsubishi Electric
Vehicle», ykpaiHCbKkOI0O MOBOIO — «iHHOBaIliHUI eaekTpomoOiTs Mitsubishiy). 3a
pe3yibTaTaMy MOMEPEIHIX JTOCTIIKEHb CTOPOHAMH OyJI0 MPHUIHATO PIIICHHS 00
KOMILJIEKCHOTO TPOJOBXKEHHA mnpoekTy. [lim wac peamizaiii mpoekTy KOMITaHis
«ToproBuii nim HIKO» mnnanyBaia iMOopTyBaTH B YKpaiHy TECTOBY MapTiiO
enekrpomoOitie Mitsubishi i-MIEV ans 3amiHu yacTHHH aBTOMOOLIBHOTO MAapKy
JNTEK. VYyacHuKM TOpOEKTYy TakoXX IUIAaHYBaJIW  BUBYEHHS  pE3YJIbTaTiB
eKCIUTyaTyBaHHS ~ €JEKTPOMOOUTIB 1  MOXJUBICTH  1HTerpamii  3apsiaHoi
1HOpaCTPYKTYpu Ui €JIIEKTpOMOOUTIB B ICHYIOUl enekTpomepexi. OTpumani
aHAMITUYHI JaHl MJaHyBaloch mepenatd MiHicTepcTBy 1HGpacTpyKTypu YKpainu,
MiHiCTepCTBY €HEpPreTUKH Ta BYTUIBHOI MPOMUCIOBOCTI YKpainw, Jlep:kaBHOMY
areHTCTBY 3 CHEProe(EeKTUBHOCTI Ta €HEpPro30epekeHHs YKpaiHM 1 KOMIIaHIi
«KuiBeHnepro», a TakoX pO3pOOUTH 3a pe3ylbTaTaMd MPOBEACHOTO IOCIiIKEHHS
KOHIEMI[II0 BOPOBAXKEHHS 1HJIMBIAYaTbHUX EJIEKTPOMOOUTIB y BEIMKUX MICTax

VYkpainu. 3rigHo 3 ominkowo I «epxxaBrorpancH/IInpoext», Hamanoro y 2012
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poL11i, MOXKJIMBICTh IIMPOKOTO BUKOpHCcTaHHA Mitsubishi i-MiEV, 30kpema, six Takci B
VYkpaiHi, BpaxoBYyIOUM KOHCTPYKTHUBHI XapaKTEPUCTHKU I[HOTO EJIIEKTPOMOOLIIS,
BOayasiach MajoNepPCHEeKTUBHOW. BubIl MepcreKTUBHUM OYJI0 BUZHAHO MOXJIUBICTh
BUKOPUCTAHHS JUIsi TAKCOMOTOPHHUX Ta 1HIIWX IepeBe3eHb enekrpomoOimiB Nissan
LEAF, cepiiine BupoOHHMITBO sikux komranig Nissan posmouana Hanpukiaii 2010
poky. Nissan LEAF craB mepIiumM y CBITiI €IeKTPOMOOiIeM, KM 3a pe3yabTaTaMH
kpani-tecTiB 3a Metoaukoio Euro NCAP orpumas 5 3ipok. Ilpornosny ominky JI1
«JlepxaBrorpancH/IImpoekT» MIATBEPIKEHO ICHYIOYOK Ha ChOTOJIHI B YKpaiHi
CTpyKTyporo napky enexkrpomoOiiniB PEV. Nissan LEAF ctaB Hail0ibI1 TOMIAPEHUM
enexkTpoMoOinemM. J[pyrum 3a MOMyJSPHICTIO B YKpaiHl OpeHJOM eIeKTpPOMOOLTiB
crana Tesla. Oco0iMBICTIO YKpaiHCHKOTO PHHKY €JIEKTPOMOOLTIB € Jy)Ke BHCOKa
YacTKa TPAaHCIOPTHUX 3ac001B, 110 OyJIM B KOPUCTYBAHHI.

B enexktpomobiniax (EM) BUKOPUCTOBYETHCS TATOBI €JIEKTPUYHI IBUTYHH, SIK1 €
KOMITAKTHUMHU 1 BHCOKOC(PEKTUBHUMH CHHXPOHHUMHU €JIEKTPUYHUMH MaIllMHAMHU
3MIHHOIO CTPyMy 3 INOCTIMHMMHM MarHiTamMu (B Cy4YacHIM HAyKOBIA JiTeparypi

YyacTillle Ha3WBalOTh BEHTHILHUMH CICKTPUYIHHNMHU MaIHI/IHaMI/I)_ B BeHTHNIBHUX

SJIEKTPUYHUX JBUTYHAX (MAalllMHAX) 3aCTOCOBYETHCS POTOP 3 V-00pa3HUM Mar”iTom
BEJIMKOT MOTYXHOCTI, SIKAH IMiIBUIILY€ TaJIbMIBHUIA MOMEHT €IEeKTPUYHOT MamuHu. B
CTaTOpl 3aCTOCOBYETHCS CEPJACYHUK 3 EJEKTPOTEXHIYHOT CTalli 3 HU3bKUMHU
aKTUBHUMH BTpaTaMHu 1 0OMOTKa 3 BUCOKOBOJBTHOIO 130JiAMIi€ro0. Lle mo3Bose Takum
CJICKTPUYHUM MAaIllHAM PO3BUBATH BHCOKY MOTYXKHICTH 1 MOMEHT MPHU HEBEIUKHUX
rabapuTHUX po3Mipax 1 Maci.

CraH, TepcHeKTUBM PO3BUTKY 3apsAIHUX CTaHII y CBITI 1 YKpaiHi Ha
ChOTOJICHHS 3aJIeKUTh BIJI Cy4YaCHUX TEMIIB eJIeKTpoMmoOuT3amii. Y €Bpormi
3apeectpoBado 130 mineiioniB EM. [lyst HOpMansHOTO (QYyHKIIIOHYBAaHHS M TOTPIOHO
65 MUIBIOHIB TOYOK 3aps/kaHHA. Y KpaiHax €Bpocoro3y Ta bpurtanii Ha cbOroHi
CyMapHO HaniuyeTbesi 0im3bko 375 todok 3apsypkanHa. K 2030 poky HEoOXigHO
BBOJHUTH B eKcCIulyaTaiito MiHIMyM 500 THCSY HOBUX TOYOK 3apsakd 1 1Mo 1 MIH.
touok micasg 2030 p. Ilpubnuzno 70% ycix TOYOK 3apsAIOK pO3TAIIOBaHI B

Himeuunni, ®panmii, Itami, Himepnmammax ta bpurtanii. BiaMoBisioThCs Bif
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aBromo0OiniB 3 JIB3: Hopgeris, [lBewis, Janis, Icnannis, Hinepnanau — 3 2030 poky,
Benukobputanis — 3 2035, ®@panuis, [opryranis, Icnanis — 3 2040 poky.

Ha 01.12.2018 p. cHiBBiIHOIIEHHS 3apsIHUX CTaHIIM pI3HOTO CTPYyMy B
iHppactpyktypi CIIA Take: 3apsaguux craHid piBHS 1 — Oumeme 2578, piBHA
2 - O6ib1e 51865, piBHA 3 — Oiabine 92511.

AJNTOpPUTMHU yTPABIiHHS 3apSAHAM MPUCTPOEM PETYITIOETHCS Yepe3 aHAIOTOBI
KOHTPOJIEPH, MIKPOIPOIIECOPH, IMGPOBI CHTHAIBHI MPOIECOPH Ta CIICMiaIbHI
IHTErpajbHl CXEMH 3aJIe)KHO BiJ BapTOCTI Ta THUIIIB IEPETBOPIOBAYIB. 3apsjHI
OpUCTPOi TMOBHMHHI MaTu 1HTepdeiic s 3aranbHOi iHGOpMaIlli 31 CTalliOHAPHOIO
3apsITHOI0 CTaHIIIETO.

[Ipaktnuyno Bcs 1H(pacTpykTypa Ha CHOTOJHIIIHIA JeHb B  YKpaiHi
MPEACTaBICHA CTaHImisAMU 3 po3z’emamu Typel (J1772) 1 pozerkamu Type 2
(Mennekes) st ipucKOpeHoi 3apsiIki 3MiHHKM CTpyMoM i ctanaaprom CHAdeMO
U IBUAKOL 3apsaku (eBponeiichkuii cTtanmapt mBuakoi 3apsaku CCS Combo 2
MOYaB 3 SBIIATHCS, aJlec TMOKH TPEICTABICHUNA TMEPEBAKHO HA 3apSAHUX CTAHIIISAX
Kuesa).

HmoBipHo B Mait6yrHROMY Type 2 / CCS Combo 2 GyayTh BCTAHOBIIOBATHCS
aKTHUBHIIIE, TaK SK 1€ 3arajJbHOEBPOIEHUCHKI CTaHAApTU PO3’€MIB, a B YKpaiHi
o(imiiHO BXKE MPOJAIOTHCS JEsKi eeKTpoKapu Takux OpenaiB sk BMW, Hyundai,
Renault 1 Jaguar, sxi marote Ha Gopty Type 2 / CCS Combo 2 i B noganbmomy ix
YUCIIO Oy/ie TUTbKU 30UThITYyBaTHCS.

Cepgic Plugshare 3a3nauae, 110 cepen 3a3Ha4Y€HUX Ha KapTi YKpaiHU 3apsSIHUX
CTaHIIM JIedKi MOXYTb OyTH HENpPAallOI0OYMMHU, TAK IO CTATUCTUKA MAa€ IMOXHOKY,
OCKUIBbKH JIOKalli MyHKTY 3apsAIKA 3a0UpaeTbcs 3 KapTU TUIBKH B TOMY BUIAJAKY,
SKIIO Ha CEpBiCi BIEBHEHI, 10 CcTaHIlig He ¢yHKIIoHYe. B Ykpaini npubiuzno 31
THCSYA OAWHUITH €JIEKTPOABTOMOOIIB, ToOTO 3 — 4 Ha 1 3apsinHy craHiiio. JIeBoBa
JacTKa eJeKTPO3aps0K 30CepePKeHa Y BEJIMKHUX MicTax. Y €BpOcCoro3i MOCTaBUIH
3aBJIaHHS BCTAHOBIIIOBATH 3apsAIHI CTaHIIIl yepe3 KOKHUX 60 KM.

Jlunamika 301TbIIICHHS 3apsAHUX CTaHIlIi B YKpaidi moka3aHa B Ta0m. 1.
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Taoauusa 1
KisbkicTh 3apsiAHMX CTaHUIM Ta MYHKTIB NIAKJIOYeHHS I

eJ1eKTpoMoOuTiB B YKpaini nporsarom 2014 — 2019 pokis

Pik

Buygt sapiHiX CTaRIU 2014 | 2015 | 2016 | 2017 | 2018 | 2019
1. IToGyToBi
KinekicTs cTagmin 1 11 45 101 159 172
KinbKicTh MMyHKTIB 1 11 47 113 189 207
2. [Ty6umiuni
KinpkicTh cTaHIii 33 73 324 801 1604 1773
KinbKicTh MyHKTIB 36 106 618 1555 3340 3685
3. 3 oOMeKeHNM JOCTYIIOM
KinekicTs cTagmin 1 10 25 60 104 109
KinpkicTh MyHKTIB 1 17 48 100 168 177
3aranpHa KiJIbKICTh CTaHIIH 35 94 394 962 1867 2054
3aranpHa KUIbKICTh ITYHKTIB 38 134 713 1768 3697 4069

3 2014 poky, komu cepBic PlugShare mouaB Bectn craTtucTuky, YKpaiHa
JIEMOHCTpyBaja CTaOUIbHE 3pOCTaHHS KUIBKOCTI 3apsHUX CTaHIii, Ha pPiBHI
MPOBIAHUX €Bponecbkux KkpaiH. [Ins mopiBHsaHHs — B 2014 pouwi B VYkpaiHi
HaJIIYyyBajocsi BChOro 35 3apsaHuX cTaHlii Bcix TumiB (33 myOsiuHi) 3 38 ToukaMu
MIJKTIOYeHHS. TakuM YHHOM 3a 5 POKIB KUIBKICTh 3apsS/IHMX CTaHINH B YKpaiHi
3pocna. 3arajibHa KUIBKICTh 3apsAJHUX CTAHIIA Ta MMYHKTIB MIAKIIOUECHHS IS

eJIEKTPOMOOLTIB B YKpaiHi craHoM Ha siuctonan 2019 poky 300pakeHo Ha puc. 1.

KiTBbKICTE 3apsA/THUX CTAHINH Ta MYHKTIB B YKpaiHi
3a OCTaHHI 5 POKIB
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Puc. 1. 3aranbHa KVIBKICTB 3apSIHMX CTAHUIN Ta MYHKTIB NIAK/JII0O4Y€eHHS 51
eJIEKTPOMOOLIIiB B YKpaiHi ctanoM Ha jucTonax 2019 poxy
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Sxmo BpaxoByBaTH JIFOTHEBY CTAaTUCTUKY 1O TIOYaTKy BIWHUA IS
eIeKTPOMOOLTBbHOTO YKpaiHchkoro puHky (14581 BEV + PHEV), To Ha ommy
3apsA/IHY CTaHIll0 B YKpaiHi npunagae 7 enekTpoMoOuIiB abo miariH-riopuaiB ado
3,5 Ha KOXHY 3apsAaHy TOYKy. [HPpacTpykTypa 3apsmHUX CTaHIIN 30Cepe/KeHa B
OCHOBHOMY B BEJIMKHUX MICTaX, a OCh Ha MDKMICBKHX MapIIpyTax KiIbKICTh 3apsiAHUX
NyHKTIB, Ha »ajb, BKpall oOMexeHo. MOXIIMBO HE BCl 3apsyiHI CTaHIi, sIKI BXKE
Mpalo0Th BKa3aHI Ha CEPBICI, TaK MIO CUTYallisl MOXKE BIIPI3HATUCS 1 B Kparry
CTOpOHY.

[TigBomsAuM MIACYMKH CHiA 3ayBaxuTd, mo 3 2054 3apsagHuxX CTaHIii,
icHytounx B YKpaini ctaHoM Ha juctoman 2019 p., He Bcl 3apsaHi CcTaHUIi
¢byHKI1OHYIOTE (0cTOBIpHA 1HGOpMarllis BiAcyTHs). Jluimme wacTuHa 3apsaHUX
CTaHLIM € 3araJbHOJOCTYIHHUMHM JIJIsl BCIX CIOKMBA4diB. 3HaYHA YACTHHA 3apsIHUX
CTaHII# € KOPIOPaTUBHUMHU, BIJIOMUYMMH, NPUBATHUMHU 1 HEAOCTYIMHUMHU JJIs
OUIBIIOCTI KOPHUCTYBauiB e€JNeKTpoMoOuUTiB. Cepio3HUM IHTAHHSIM, SIK€ TOTpedye
JIETaJbLHOTO OlpalioBaHHs (axiBIsIMH, € 3a0e3MedeHHsT HEOOXiTHOT MOTY>KHOCTI
MEpeX IOCTauaHHs €JEKTPOEHeprii 3 ypaxyBaHHSM HEOOXIJHOCTI CTBOPEHHS
MOTYKHOT MEPEX1 3apsAHUX CTaHIIN JUIsl €JIEKTPOMOOLTIB, 30KpeMa, Y TPUBATHOMY
cektopi (mpuBatHuUMH ocoOamu). [luTaHHA PO3BUTKY 3apAIHUX CTaHIIN €

aKTyaJIbHUM ¥ TIOTPEOYe TOIATBIIIOT0 PO3MIISIAY U aHaTi3y.

CIIMCOK JIITEPATYPH
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2. Hcropuss mnepBbix siaexrpomobuieit (1880-1920). Cameralabs. URL:
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3. Eranu po3Butky enekrpomoOuniB i ix koHcTpykiii. SHRAM.KIEV.UA. URL:
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V]IK 338:65
XMAPHI PILIEHHSA, IK OCHOBA 3AXUCTY JTAHUX
IHTEJEKTYAJBLHUX TPAHCIIOPTHAX CUCTEM

Honoxuii denuc CepriiioBuy

acmipast

OpexoB Ouekcanap OsiekcaHapoOBUY
K.T.H., TOLICHT

HamionanpHuit aepoKOCMIYHUM YHIBEPCUTET
imeH1 M. €. XykoBcbkoro «XAI»

M. XapkiB, YKkpaiHna

AHoTamia: PoO3KpuTO NpPUHLMI B3a€MOAIl TPAHCIOPTHUX MEPEX 3
IHTEIEKTyaIbHUMH TPAHCIOPTHUMHU CHUCTEMaMHd Ta 11X TMepexiJi Ha XMapHl
oOunciieHHs. 3a3HAa4aeThCs, [0 OpTaHi3allii MOXKYTh 3aXUCTUTH KOH(IACHITIHHI J1aH]
Ta KOH(IACHIINHICT, KOPUCTYBadiB, BUKOPUCTOBYIOUM IIH(PPYBAHHS, KOHTPOIb
JOCTYIly, MEXaHI3MHM BHUSBJICHHS 3arpo3 1 3aXO0Ju 3aXHUCTy KOH(IIEHUIHHOCTI.
Harosnomeno, mo nOpUMHATTA IUMX XMapHUX pIIIEHb CHPUATUME HIMPOKOMY
BIPOBA/KEHHIO 1HTENEKTyaIbHUX TPAHCHOPTHUX MPOrpamM, BOAHOYAC L€ MPHU3BENE
710 MaKCHMI3aIlii BIEBHEHOCTI KOPUCTYBAYiB 1 3aIliKaBJICHUX CTOPIH.

Kuaro4doBi cioBa: xMapa, TpaHCHOpPT, Mepexka, IHTEJICKTyaldbHI TEXHOJIOTII,

Oe3reka, ynpaBiIiHHS.

[HTEenekTyanbHi TPAHCIOPTHI CUCTEMH 3MIHUJIM B3a€EMOJIII0 3 TPAHCTIOPTHUMH
MepekamMu. 3aBISKM BUKOPUCTAHHIO CKJIAJHUX TEXHOJOTIH, TaKuX SK XMapHi
OOYMCIIEHHS, Il CHCTEMH 3a0e3MeuyloTh YHCIEHHI TIepeBard, BKJIIOYAIOUU
MOKpAIlleHe YIpaBIiHHS TpadikoM, MiABUIICHY O€3IeKy Ta MiJBUILCHY €PEKTUBHICTD
[1]. [IpoTe Bce OinbIna 3aI€KHICTh BIJ] XMApPHUX PIIICHh TAKOX BUKIIMKAE MPOOJIEMHI
aCIIeKTH 11010 O€3MeKH Ta KOH(IIESHIIMHOCT1 JaHUX.

OCKIUJIBKM 1HTEJNEKTyallbHI TPAHCHOPTHI MPOrpaMu TE€HEpPYIOTh BEIWYE3HI
o0csaru JaHuX, MOYMHAIOYM Bij] iH(GOpMAIIl PO JOPOXKHIN pyX y pealbHOMY 4aci U
3aKiHYYIOYM TIEPCOHAIBHUMHU JTaHUMHU KOPHCTyBada, 3aXHWCT I[HMX JaHUX Mae
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BUpIIIATbHE 3HAYEHHS IS 3amoOiraHHs HECAHKI[IOHOBAHOMY JOCTYIy, BHUTOKY
JaHUX 1 MOXKJIMBOMY 3JIOBXKHMBaHHIO [2]. XmapHi pilieHHs 3a0e3MeuyloTh HaJIiiHy
CTPYKTYPY JUIS 3aXUCTy KOH}IAEHIHOT iHdopMallii 32 JOMOMOTOI Pi3HOMaHITHUX
3ax0/11B O€3MEeKH.

[HTenexkTyanbHi TPAaHCHIOPTHI pillIeHHS (POPMYIOTH 3HAUHY KIJIBKICTh JAHUX, Y
TOMY YHCI iH(QOpMaIIito PO AOPOXKHIA PyX y pealbHOMY 4aci, a TaKOX JaHl Ipo
KopucTyBauiB. BaxianBo 3a0e3neuynTy 3aXHMCT IHUX JAHUX BiJ HECAHKIIOHOBAHOTO
JO0CTYIy, TOPYIIEHb 1 MOXJIMBOTO 3JIOBKMBaHHA. XMapHi pillleHHsS 3a0e3MeuyloTh
KOMIUIEKCHY CTPYKTYpYy Al 3aXHUCTy KOHQIASHIINHUX [MaHUX 3a JIOMOMOTOIO
BIIPOBA/KEHHS PI3HOMAHITHUX MEXaHI3MIB O€3MEKH.

besneka naHux € HaJ3BUYAHO BaXKJIMBOIO B 1HTEIEKTYyaJIbHUX TPAHCTIOPTHUX
CUCTEMaX, OCKUIbKM BOHA BIJIIrpa€ BHpPIMIAIbHY POJb Y 3aXUCTI KOH(D1ICHLIMHUX
nanux. BigmosimHo g0 [3], Il J0JAaTKKM BUPOOJISIIOTH 3HA4YHI OOCATH JaHUX,
BKJIFOYAIOYM OHOBJICHHSI JIOPOXKHBOTO PyXY B PEAJbHOMY Haci, JaHl BIICTEKCHHS
TPAHCIOPTHUX 3ac001B, IHPOPMALIIO PO KOpUCTyBada Ta (piHaHCOBI omneparii. s
TOTO, 100 30epertd AOBIpY KOPHUCTYBAuiB 1 3aIliKaBICHUX CTOPIH 1 3MEHIIUTH
PU3MKH  HECAHKI[IOHOBAHOTO  JIOCTYIly, TOPYIIEHb JaHUX 1  MOKJIMBOTO
BUKOPUCTAHHS, BAXJIUBO BIIJATH TMPIOPUTET 30€pEKEHHIO KOH(IACHINIHHOCTI,
IIUTICHOCTI Ta JIOCTYITHOCTI WX JaHUX.

XMapHI pillleHHs 3a0€3MeYy0Th Ha/lIMHY OCHOBY AJI 3aXUCTY JAAHUX, IO CTa€
MepeBarol0 NSl 1HTEJNEKTYalbHUX TPAHCIOPTHHUX MpOrpaM. Y IbOMY KOHKPETHOMY
HaJalITyBaHHI 0araTo eJIeMEHTIB MiIKPECIIOITh BaXIUBICTh OE3MEKU TaHUX.

OumiHka  MOJMITUKA  KOHTPOJIO  JIOCTYNY  HIATPUMYETHCA  PI3HUMH
MaTeMaTUYHUMH OCHOBamH. Jlo HHX Hajexarb QopMaabHi MOBH, SKi
BUKOPUCTOBYIOTBCSI [IJI1 BU3HAYCHHS TMOJITUK, aJTOPUTMH, SKI 3a0€3MeuyroTh
BUKOHAHHS IUX TIONITHUK, CHUCTEeMHI MOJENI, SKI TEepeBIPSIOTh X BIAMOBIIHICTH
BJIACTHBOCTSIM, IIOB’SI3aHHMM 13 Oe3I1eKor0, OalieciBChbKa MMOBIPHICTh 1 CTATHCTHYHHI
aHaji3, MeToaAu ToMoMopdHoro mudpyBaHHs, SKi JO3BOJSIOTH OOYHMCIIIOBATH
sammdpoBaHi JaHi, Z-MOKa3HUK abo BijcTaHb MaxamaHoOica JjIsi BHUMIPIOBaHHS

CTATUCTUYHOI 3HAYYIIOCTI, YAaCTKOBO BIOPSAJKOBAaHI HAO0OpHM Ta pENITYaCTI
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CTPYKTYpH JUIsl OpraHizarlii 3B’S3KIB KOHTPOJIO JOCTYMy, a TaKOX MaTeMaTH4HI
OPUHLIMIIK, [0 JIe)KaTb B OCHOBI alNTOPUTMIB IMIM(PYBaHHSA, TaKuX SK
PiBect-lllamip-Anneman abo Advanced Encryption Standard (cumerpuunwmii
aIropuTM OJI0YHOTO MU PYBAHHSA).

Meton i1Homi HasuBawTh PiBect-lllamip-AnnemMan 3a Tmpi3BUIAMH HOTO
TBOpPIB. Buiesaznauena kpumnrorpadiuHa TeXHIKa MIUPOKO BUKOPUCTOBYETHCS B
acUMETpUYHOMY IU(PyBaHHI 3 METOIO 3a0e3medeHHs 0e3MMeYHol mepenadi JaHux i
CTBOpEHHS HHU(PpoBUX MiANUCIB. AnroputMm mudpyBanHs RSA cnupaerbes Ha
MaTeMaTH4HI 0COOIMBOCTI BEIMKUX MPOCTHX YUCEN 1 CKIAIHICTD X PO3KIaJaHHS Ha
MHOXHUKHU. TeXHIKa TPUBOAUTH Mapy KPUNTOrpAPIUHUX KIHOYIB, IO CKIAJAIOTHCS 3
BIJIKDUTOTO KJIIOYa Ta 3aKPUTOTO KJIto4Ya. BIIKpUTHN KITIOY BUKOPUCTOBYETHCS IS
mupyBaHHs, TOA1 SIK 3aKPUTHI KITF0Y BUKOPUCTOBYETHCS [Tl ISIIH(PPYyBaHHS.

Posmupenuit crannapt mudpyBanus (AES) — e mmpoko BUKOPHUCTOBYBaHA
TEeXHIKa CUMETPUYHOIO MmHU(pyBaHHA, siIKa CcTajla MEPEeBAKAIOUUM CTaHAAPTOM JUIs
3aXUCTY JaHUX 3a JOTOMOroro mudpyBaHHa. Po3mmpenuit ctanaapt mudpyBaHHS
(AES) — e kpunrorpadiuHuii anropuTM, KU i€ Ha OJ0kH naHuX. BiH 3a0e3neuye
MIATPUMKY KIIIOUiB JOBkMHOIO 128, 192 abo 256 Oir. Llg TexHika BUKOpPUCTOBYE
HU3KY MaTeMaTUYHUX TPOLECIB I 3a0e3MeueHHs HaAiiHOTO mubpyBaHHS TaHUX,
BKJIFOYAIOYM MEPEXi 3aMIHU Ta TMEPECTAaHOBKU (IMIJCTAHOBKU Ta TEPECTAHOBKH) 1
KPUTHUYHE PO3IIUPEHHS.

AnroputMu RSA Ta AES € 3aranpHOBU3HaHUMHU KpUOTOrpadiyHUMU
METOJAaMH, $KI BIIIIPAIOTh BUPIMIAIBHY pOJIb Y 3aXHUCTI KOH(IAEHIIHHOCTI Ta
Oe3neKku JAaHuX y psAAl JOJATKIB, TaKUX SK 3B’SI30K, 30epiraHHs JaHUX 1 HU(poBI
TITUCH.

OCKUJIBKHM 1HTENEKTyaJIbHI TPAHCIIOPTHI CUCTEMHU MPOJOBKYIOTh PO3BUBATHCS,
3axXUCT Oe3MeKkr Ta KOH(IAEHIIWHOCTI JaHUX CTa€ BCE OLIBIN BaXXKIMBUM. XMapHi
pilieHHsT 3a0€3MeYyl0Th HaJIHHY OCHOBY ISl €()EKTUBHOTO BUPIMICHHS IUX
npobsieMm. Opranizailli MOXyTh 3aXUIATA KOH(IAEHIIMHI JaHl Ta KOHD1ICHIIHHICTD
KOPUCTYBa4iB [UISIXOM  BOPOBA/DKEHHS MU(pPYBaHHA, KOHTPOIIO JOCTYITY,

MEXaH13MiB BUSBJIEHHS 3arpo3 1 3aX0A1B 3aXUCTy KOH(DiaeHiHOCTI. [IpuiHATTS X
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XMapHUX pIIIEHb COPUATAME UIMPOKOMY BIPOBAKEHHIO I1HTEIEKTyaJbHUX
TPAHCIIOPTHUX JOJATKIB, OJHOYACHO HAJAI0UM KOPUCTyBauaM 1 3alliKaBICHUM

CTOpOHAaM.
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VK 004.896.5
CUCTEMA ABTOMATU30BAHOI'O PO3II3HABAHHS OB’CEKTIB HA
BA3I HEMUPOHHOI MEPEXKI

Caryn Anapiii BikropoBuy,

K.T.H., TOLICHT

HarmionaneHuit yHiBepcUCTET Gi0pecypciB 1 IPUPOIOKOPUCTYBAHHS Y KpaiHu.
M. KuiB, Ykpina

Xauaypos Baaguciaas Bosoagumuposuu

K.T.H, JIOLICHT,

HarionanpHuit TeXHIYHUN yHIBEpCUTET YKpainu « KuiBCbKUi MOMITEXHIYHUN
1HCTUTYT iMeHI [rops CikopchbKOroy,

Kuis, Ykpaina

booxoB Bikrop bopucoBu4

K.T.H, JTOIICHT,

HanionansHuil TeXHIYHUNA yHIBEpCUTET YKpaiHu «KuiBChKUN MOMITEXHIYHUN
1HCTUTYT iMeHI [rops CikopchbKOroy,

KwuiB, Ykpaina

I'yceB bopuc CemeHoBuY,

K.T.H., OIICHT

HauionansHuil yHiBEpcUCTET 010peCypCiB 1 MPUPOJOKOPUCTYBAHHS Y KpATHH.
M. KuiB, Ykpina

AHoTtanisi. CTBOpeHa Ha OCHOBI HEMPOHHOI Mepekl aBTOMaTH30BaHa CUCTEMa
po3mi3HaBaHHs OO0'€KTIB B 3MO031 3a0€3MEYUTH TOYHE Ta IIBUJAKE PO3IMi3HABAHHS
rpadiuHuX O0'€KTIB y BI€OJAHMX. B 3a/e’KHOCTI BiJi YMOB BIJI€O3HIMAHHS Ta KyTa
OTJISIIK KaMepu cucTtema 3abes3rnedye TOYHICTh posmizHaBaHHA Bif 96,38 mo 99,7%.
Taki pe3ynbratn 3a0€3MEUYIOTHCS BUKOPHCTAaHHSM €TalOHHOT 0a3u BiIeOdaHUX
CamVid mis HaBuaHHS MOJENI HEWPOMEpEeXi MPHU BUKOPUCTAaHHI 421 HaBYAIBLHOTO
3abpaxenHs 1 280 TecTOBUX, BUOOPOM ONTUMATBLHUX MapaMeTpiB GyHKIlI HABUYAHHS
Ta 17eHTU]IKAIIHHOT MIATPUMKH, Ta METOJAOM BHUMIPIOBAHHS BIJCTaHI MIX
BEKTOpPaMH O3HaK.

Po3pobnenuii anroputm cucteMu 31aTHUM ieHTH(dIKyBaTH 00'ektu 11 Kiacis

13 rpadiyHoro iHpopMaiiitHoro kouteHty |IP-kamep.
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KirouoBi cjoBa: HelipoHHa Mepeka, TIUOOKE HaBYaHHS, KiacugikaTop,

OnopHUi 1H(HOpMaLIHHUN BEKTOP, TpadiuyHuil PpeiiM.

Meta pociigzkeHHs Toiisirae B po3poOil e(heKTUBHOTO ajJrOpuUMTy CHCTEMHU
ABTOMATH30BaHOTO  pO3IMi3HaBaHHsA rpadiyHuX OO0 ’€KTIB 3  BIJICOKOHTEHTY,
OTPUMAHOTO 3 KaMep BiJieoHarIsay. TOYHICTh po3Ii3HaBaHHS 00’ €KTIB MPaIFOI0OUUM
AITOPUTOMOM Ma€ CKIamaTd He MeHme 95% nns BimeomaHux, HAOTMKEHUX 0
peanbHUX.

OcHoBHa yacTHHA. ABTOMAaTUYHA CHUCTEMa PO3IMi3HABaHHSA 00 €KTIB Yy BiA€O
a00 TpadiyHOMY KOHTEHTI 3apa3 € aKkTyalbHOIO. Taka cucTeMa YMOBHO MOXeE
CKJIaJlaTUCS 3 JICKUIbKOI TijacucTeM: 1) TeXHIYHA MiJCHCTEMa BiJICOHATISY;
2) migcucreMa Kiacudikarii Ta ineHTHdIKaIlii eJeMeHTIB 300pakeHHs; 3) micucreMa
peecTpaiii Ta y3araJibHeHHs JaHUX po3mi3HaBaHHA. [IpuHnMIOBa cxema

aBTOMATUYHOI CUCTEMH PO3II3HaBaHHA rpadiyHuX 00’ €KTIB TOKa3aHa Ha puc.l.

DyHKLiOHaN cUCTEMMU

~
IP-sigeonigcrucTema Anania 06'exTis ) Migcuctema aHanisy i
BuGip osHak Knacudikauii
./ \
| m.\ \ [ \ i N\
— * = * * ~
Migcuctema Migcuctema Niacucrema
ETanoHHmuit 06'ekT —’ BMUMIPIOBAHHA BUAINEHHA 03HAK knacugikawil i onucy *
O3HaK
Homepwu knacis
onucy
—_— PesynsTaTM BUMIpIB OsHakm
Moaynb po3niaHasaHHA obpasis
~ .

Puc. 1. IlpuHnunoBa cxeMa aBTOMATHYHOI CHCTEMHU

po3nisHaBaHHA rpagiyaux 00’ €KTiB

Ha ocHOBi1 aHami3y AOCHIKEHb, MPUCBIYEHUX aJITOPUTMaM Ta METOJaM
imeHTudikaimii 00'ekTiB, BUKIageHUX B [1-9], MokHa 3pOOUTH BHUCHOBOK, IO
HaWOIbII €EeKTUBHUMHU MOMACISIMH JiJII PO3pOOKHM aBTOMATHU30BAHUX CHUCTEM
posmizHaBaHHs rpadiuHUX 00’€KTIB € HEUpOHHI Mepexi. [l oTpuMaHHS CUCTEMU
imeHTrdikarii 00'€KTiB BaXIMBO CHOPMYITIOBATH OTPUMATH MATEMaTUYHY MOJIEIb,

Ha OCHOBI K01 OyJie peasli3oBaHO MijacucTeMy 1eHTudikaiii 06’ektiB. ParioHanbHO

117



0a3yBaTu Taki MOJieJl Ha MaTEMaTHYHUX OCHOBAX 1 aJrOpUTMax HEUPOHHUX MEPEK.
[lepeBaroro mMareMaTH4HOI MOJETI, IO TPYHTYETHCS Ha HEHPOHHUX MEpexax, €
MOXJIMBICT HaBuaHHS [6]. Y KOMIT'IOTEpHHX IHTENEKTyaJlbHUX CHCTEMax Jyis
inenTudikaiii 06'ekTiB MalIMHHE HaBYaHHA € (AKTOPOM, KM 3HAYHO ITiJIBUIIYE
aJICKBaTHICTh Ta TOYHICTh AJITOPUTMY BU3HAHHS Ta iAcHTH(]IKAaIT [6-8].

Jlns Mojeni aBTOMaTHU30BaHOTO PO3Mi3HABaHHA OO €KTIB 3 BiJICO KOHTEHTY
BUKOPHCTAEMO HEHPOHHY MEPEXKY 3 TIIMOOKUM HaBYaHHSIM. Take HaBYaHHS JO3BOJISIE
TpEHYBaTH MOJEINb I Nepen0adeHHs Pe3yJIbTaTiB Ha OCHOBI 3aJaHOr0 Habopy
BXITHUX JaHUX. Y HEUpOHHIA Mepexi, Ha 0a3zl sAKoi po3poOICHO MiACHUCTEMY
iaeHTudiKaiii 00'ekTiB, nepeadayeHo KijibKa mapiB HelpoHiB (puc.2). Bxiguuii map
JaHOT MEpeXi MpHUitMae MOYaTKOB1 BX1JHI JlaHi. BiH 4oTHpu HEHpOHU: IHTEHCUBHICTD
KOKHOT'O TIKCEeJs, O3HAaKW Xaapa JJIsi KOXKHOTO 3 PO3IJISTHYTHX O0'€KTiB (JepeBa,
aBTOMOOLJI1, JOpOTH, HEOO, MIIOXO0AM TOINO). BXimHMi 1map nepenae oTpuMaHi JaHi
70 TIEPIIOr0 TMPHUXOBAHOTO Imapy. DYHKIIAMH MPUXOBAHMX IIAPIB € BUKOHAHHS

MaTeMaTUYHUX OOYMCIICHHS 3 BXIAHUMU JaHUMU. Buxigauii map popmye dhiHanbHUIMA

pe3ynbTar - iAeHTU(IKAIii0 TUIy O00'€KTa, MTPUCYTHHOIO HAa KOHKPETHOMY
300paKeHHI.
__A®)
rﬁi,r,.\\ :
Pixel Intencity of the R-Channel —A = S D
P AN X 2
Pixel Intencity of tge G-Channel GO  WOOH®<Y
X > :e‘ { 2 A —A Object class
Pixel Intencity of the B-Channel Srava  aShd AN
' N /) ©
Haar's features — @ -
@
N

Puc.2. Cxema HelipOHHOI Mepeki MaTeMaTHYHOI MO/IeJIi miAcucTeMHu

po3niZHABaHHS 00’ €KTIB

Jns mpakTU4YHOT peanizailii CTBOPEHOI MaTeMaTH4HOI MOAENTl MiJICUCTEMHU
knacudikamii Ta imentudikamnii Oyno obpano cepemouiie MATLAB. B manomy
cepenoBuilll € ¢GyHKisg vgglo(), sxka mpencTaBise cOO0K apXiTEKTypy TIHOOKOi

HEWPOHHOI MEpexX 1 BKIItoYa€e 16 3ropTKOBHX 1 MOBHICTIO 3'€JHAHUX LIapiB HEUPOHIB
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BKJIIOYAloud 13 3ropTKOBMX INapiB Ta 3 MOBHICTIO 3'€AHAHUX IIAPU. Ii MOKHA
BUKOPHUCTATH TSI Kiacudikarii 300pakeHb.

Oynkuis vgglé B8 MATLAB mnoeprae 06'exkT HelipoHHOI Mepexi. B Toit ke
Yac ajie He MICTUTh KOHKPETHOTO METOAY JIJIsl OOYMCIICHHS METPUKU MK BEKTOpaMU
o3Hak. J[J1 IbOT0 1ICHYIOTH CHEIialIbHI METOIUKH [9]:

- €BKJI1JIOBA B1JCTaHb;

- KBaJpaT €BKJIII0OBOI BiJICTaHI;

- MaHTE€TTEHChKa B1JICTAHb;

- BixcTans UeOuiiena;

- XEMIHI'OBa BIJICTAHb.

Jns Momenmi cuctemu ineHTHdIKAIli BHUKOPHUCTAEMO KJIACHYHY BIJICTaHb
EBkmiga. OOuuncnenHst Biactani EBKIia € HaWNpPOCTINIMM Ta JIETKUM CIIOCOOOM
OTpUMATH 3HAYEHHsS MPAMOro NUIAXY MDK JBoma Toukamu. [lpu imeHTudikarii
rpadiuHuxX 300pakeHb BiACTaHb EBKIia BUKOPUCTOBYETHCS [IJISi TOPIBHSHHS
3HAYCHb BUBOY MOJIEIII 3 OUIKYBAaHMMH 3HAYCHHSIMH, OTPUMAHHUHH ITi]T YaC HaBYaAHHS
HelpoMepexki Ta JJIsl MoAabInoi Kiacudikaiii rpagiyHuX 00'€KTIB HA OCHOBI iXHIX
OTPUMAaHUX O3HaK.

Jlnst toro, mo0 oOpaxyBaTd iX, BHKOPHUCTOBYEMO BHUpa3 [UIsi OOpaxXyHKY

EBxiioBoi BicTaHi:

n

plrx) = | ) (=2
i=1

ne:

X; - IEPIIANA N-BUMIPHUN BEKTOP;

X; -IpYruii Nn-BUMIpHUN BEKTOPH.

[HdopmariitHi n-BUMIpHI BEKTOpH (OPMYIOTHCS 32 HACTYITHUM MPUHITUTIOM:
x = (X1 %5 e Xp). x' = (x1; %35 . X,).

TpeHnyBaHHs1 Ta TECTYBaHHSI MOJIeJIi MiICHCTeMH ileHTU(piKanil 00’ €KTIB.

Bucoki TOKa3HUKM aBTOMATHU30BAHOTO PO3Mi3HABaHHS OO €KTIB CHUCTEMHU

MO>KJIMBI JIMILIE TOMl, KOJIM ii aJiIrOpuTM, MOOY0BaHOW Ha 0a31 HEHPOHHOI MEpexl 3
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rMOOKMM HaBYaHHSM TpOiiie TpEeHYBaHHS Ha SIKICHIA BiOeoBuOipui. TpeHyBaHHs
HEHPOHHOI Mepeki MPOBOAMIIOCA Ha ETAJIOHHUX AaHux Bimeobasm CamVid, mio
MICTUTh CHEIlajbHI MO3HA4YKW. TpeHyBajgbHa 0a3i JaHHX SBISIE COOOI0 KOJICKIIIIO
Bileo)parMeHTIB 3 CEMAaHTHYHUMH MITKaMH BIAMOBIIHUX KJIAaciB 00'€KTIB,
J0MoBHEHY MeTafganuMmu. OCHOBHHE HaOip MiToK erajoHHOoi 6asum CamVid acoriroe
KOXKHUM MIKCENb 3 OJJHUM 3 32 CEMaHTHYHHUX KJIaciB 00’ €KTiB 1IeHTU(IKALII CUCTEMU
[10].

Busznaueni okpemi kimacu o0'ekTiB imeHTudikamii momeni: "He6o" ("Sky");
"Byniena" ("Building"); "Crosm" ("Pole"); "Iopora" ("Road"); "Tpotyap"
("Pavement"); "IepeBo" ("Tree"); "3makCumpomy" ("SignSymbol"); "Ilapkan"
("Fence"); "AmromoOuns" ("Car"); "Ilimoxin" ("Pedestrian"); "Benocumnemuct"
("Bicyclist"). Po3ainpHa 34aTHICTH TPEHYBAJIBHUX KaJapiB BcTaHoBieHa B 360x480
TOYOK B1JICOTIOTOKY.

Jlnst oTpuMaHHST MEIaHHOTO 3HAYEHHS y BIOPSAIKOBAHOMY HaOOpi TECTOBUX
JaHUX BUKOpHcTaHa (PyHkiis median() B cepeoOBHUILI TECTYBaHHS MOJEII CUTEMU
Matlab. 3HavenHs mapamerpiB iHimiamizaiii Ta (YHKII BTpaTr s TPEHYBaHHS
HEUpPOHHOT MepexKi HaBeieH1 B Tabnuii 1.

Taoauusa 1

IapameTpu iHiniagizaunii pyHKIII TPeHYyBaHHS HEHPOHHOI Mepexi

Ha3Ba aprymenTa ¢ynkuii trainingOptions() 3Ha4YeHHs apameTpa
Momentum 0.9
Initial LearnRate 1*10°
L2Regularisation 0,0005

Jlnsi  BUKOHAHHS KJIACTEPHOTO aHami3y Ta OCTAaTOYHOI  Kiacuikarii
BU3HAUEHUX rpadiyHuX OO0'€KTIB 1 paMKax MiJICUCTEMH 1leHTU]IKaLli HEOoOX1THO
BU3HAYNUTH IIIKAJIHM OIIHOK KiacudikaTopa OTpUMarux 300pakeHb. B sikocTi ocHOBH
IIKAJIM OI[IHOK BUKOpHCTaEMO i1H(opmaliiiny ckianoBy 06asoBux RGB kanainis, siki
BH3HAYar0Th 300pakenns B popmari: {R € (0; 255), G € (0; 255), B € (0; 255)}.

OmnopHi (eranonHi) 1H(GOpPMAIlIHI BEKTOPU 3 SIKUMU MOPIBHIOIOTHCS OTPUMaHI

rpadiuni gpeiimu 3 IP-xamep chopmonani y BianosigHocTi 10 RGB-Mozeni konbopy.
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[Tpuuomy, Bouu 3rpymnoBani y 11 kimaciB po3mi3HaBaHHS:

OyaiBiai Ta IHQPACTPYKTYpHI 00’ €KTH

HEOO Ta TOPU3OHT

€JIEMEHTH JI0POXKHBOI 1HPPACTPYKTYpHU

JIOPO>KHE MMOKPUTTS

MIITIOXO/IHI JOP1KKU, TTAHTYCH, MIIIOXO0A TOIIO

JiepeBa Ta POCIMHHICTh

JIOPOXKHI Ta 1H(pOpMaIliliHi 3HaKH, CBITIOHOPH

napKaHu, OTOPOXKi

aBTIBKM Ta BEJIMKOTraOapuUTHI 3aCO0M MepecyBaHHs, MOTATH
MIIIOXO/IU, JITH, TBAPUHHU, BI30UKH

MOTOLMKIIN, MOIICANU, CKYTCPH.

Kapra xaHamiB KoOJbOPIB IS BUILJICHHS KJaciB 11eHTH(IKOBAHUX O0'€KTIB

MICTUTh BEKTOpP KaHATy KOJhOpYy i 11 OCHOBHMX KJ1aciB 00’€KTIB pO3IMi3HABAHHS.

3HayeHHs MapaMmeTpiB Uil po3Mi3HaBaHHS 0a30BUX O0O0’€KTIB OCHOBHUX KJIACIB

inenTrdikarii HaBeeHO B TabIuUII 2.

Taoaunsa 2

Ba30Bi 00’°ekTH 0CHOBHHUX KJIaciB ineHTHdIKALII Ta IX XapaKTePpUCTHKHU

Hazsga kiacy Xapakrepuctuku kiacy (RGB-o3Hakn)

Sky 128 128 128
Building 12800
Pole 192 192 192
Road 128 64 128
Pavement 60 40 222
Tree 128128 0
SignSymbol 192 128 128
Fence 64 64 128
Car 64 0128
Pedestrian 64 64 0
Bicyclist 0128 192

TpeHyBaHHs MaTeMaTH4HOI MOJEINI BiOyBa€eThCsS Ha BUOIPII 13 3arajibHOIO

KUTBbKICTIO 421 300pakeHHs NP KIJTBKOCTI TeCTOBUX 300paxkeHs - 280. PesynabTaTom

TPEHYBaHHS € BU3HAUCHHS Bard OO0 €KTIB MO KOXKHOTO 3 BIJOMHUX KJjaciB (IuB.
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ta0i.2). Tak, Bara 00’ekTiB Kimacy «SKy» Ha rpadiuamx ¢dpeiimax ckirana
0.318184709354742 nipu gactoTi 0,9266.

TpeHyBaHHsST Ha HaBYaJIbHOMY HaOoOpi ajroput™M, TMOOYJOBaHWA Ha
IMMOMHHOMY  HaBYaHHI HEHPOHHOI  Mepexi, Jerko Biapi3Hse ¢GOH  BiX
1H(opMarliitHoro BMicTy 00’ €KTIB 1IeHTH(IKAITI].

BucHoBku. B Xomi ogHOro 3 EKCHEPUMEHTIB 1O aBTOMATHYHOMY
pO3Mi3HaBaHHIO, peaizoBaHWii B cepefoBuin Matlab anroputm mokas3aB TOYHICTH
pobotu w0 rpadivHoi iHMoOpMalli, sika ckiaaga Onuizbko 97% s OTpUMaHOTrOo
BizleonoToky IP-kamep y TecToBHX MpHKIaAax, Mo CKiIagammch 3 12 ¢parMeHrTis,

TPUBAJICTIO 68,35 CEKYHIU KOXKEH.
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YK 656.1/629.07
BE3IEKA PYXY ABTOTPAHCIIOPTHHUX 3ACOBIB B CUCTEMI
ABTOMOBUIBHHUX ITEPEBE3EHD

Tanenko Onexkcanap BojsoguMupoBuy
CTapIInii BUKJIaAa4y

CyMChKUI HAITIOHATBHUM arpapHuil yHIBEPCUTET
M. Cymu, Ykpaina

AHoOTamifa: VY 3amnpomnoHOBaHil CTAaTTi pO3IJSHYTO MUTAHHS CTOCOBHO
MIJBUILIEHHS O€3MeKH pyXy aBTOMOOUIBHMMH 3aco0aMu TpHU 31HCHEHHI HUMU
PI3HOMaHITHIX MepeBe3€Hb. BIACYTHICTh HaJEKHOTO KOHTPOJIO 332 BUKOHAHHAM
HOPMAaTUBHO-3aKOHOaBYOi 0a3u, sika PerIaMeHTye 0e3NeKy pyXy aBTOTPaHCIOPTHUX
3ac00iB TATHE 3a COOOI0 HENOTPUMAHHS BUMOI JI0 TEXHIYHOIO CTaHy PyXOMOTO
CKJay, a TakoXX TMOpPYUIEHHS peXuUMy TMpanl Ta BIANOYMHKY  BOJIiB
aBTOTPAHCIIOPTHUX 3aco0iB. [li o00cTaBUHUM € OJHIEI0 13 OCHOBHUX NPHUYUH
BUHUKHEHHS JTOPOKHBbO-TPAHCIOPTHUX MPHUTOJ, K1 CIPUUYHHSIOTH TSDKKI HACIHIIKA
JUISl YYaCHHMKIB TPAHCIIOPTHUX MPOIIECiB. 3 METOIO 3a0e3MeUYeHHs JOCTaTHHOT'O PIBHS
Oe3rmekn pyxy Il Yac TEepPeBE3eHHsS BaHTAXKIB YHM IaCAKHUPIB € HEOOXITHUM
BCTAHOBJICHHSI €IMHMX BUMOT IS MEPEBI3HUKIB, K1 €KCIUTyaTylOTh aBTOOYCH 4
BaHT)KHI aBTOMOO1JII HE3aJIEKHO BiJl OpTaHi3aIiiHO-TIpaBoBOi (OpMH BIACHOCTI Ta
BUJIIB TIEpeBe3€Hb. J[is1 3a0e3meyeHHs KOHTPOJII0 HAa aBTOMOOUIHLHOMY TPaHCIOPTI
BUKOPUCTOBYIOTHCA HaBITaI[liHI CHUCTEMHM, SIKI TaKOXK JO3BOJSIOTH MiJABUILYBATH
Oe3MeKy pyxy.

KarouoBi  ciaoBa:  aBTOMOOUIBHMI ~ TpaHCmopT,  Oe3meka  pyxy,

JOPOXKHBO-TPAHCIIOPTHA MIPUTO/IA, HABITAIlIIHI CHCTEMH.

B nmanmii yac Benuka yBara MNpUAUISIETbCS TpoOiemMam O€3NeKu pyxy
aBTOTPAHCIOPTHUX 3ac00iB. 3abe3nedeHHs Oe3NeKH pyXy € OAHHM 13 BaXJIMBUX
COILIIaTbHO-€KOHOMIYHUX 3aBJaHb JICP>KaBU.

CyyacHuii piBeHb NpUI0aHHS aBTOMOOLIIB Y BEJIMKUX MICTax BXKE IMEPEBUIIUB
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350 omuuuip Ha 1 THC. XUTEMIB, TOAl K JHOPONKHBO-TPAHCIIOPTHA 1HPPACTPYKTYpa
po3paxoBana Ha 60 — 100 omwHMIs Ha 1 THC. *XuTemiB. Take 30UTBIICHHS
aBTOTPAHCIIOPTY Ha JOporaXx HEraTUBHO BIJOMBA€ThCS Ha Oe3melll pyXy, OCKUIbKH
ICHy€e BEJHMKUN 4YacOBUH 1HTEpBajd MK 301IBIICHHSM TPAHCIOPTHUX OJMHUIL Ta
PEKOHCTPYKITI€I0 HasABHOI Mepexki Jopir, OyAIBHUIITBOM HOBHX JIOPIT, IO
BIJIMOBIJAIOTh CYYaCHUM TPAHCIIOPTHO-EKCILTyaTalllHHUM XapaKTEPUCTHKAM.

B pesynbraTi cuTyanii, o yTBOpuacs, BiAOYBA€TbCS MOTIPIICHHS YMOB
JIOPOXKHBOTO PYXy, 3OUIBIICHHS KUIBKOCTI 3aTOpiB, IOPYIICHHS €KOJOT1YHOT
00CTaHOBKM, 30UTBIIICHHS BUTPATH IMajiuBa, a TaKOXX 3POCTaHHS KUIBKOCTI
nopoxxabo-Tpancnoptaux npuron (ATII) [1, c. 24].

AHami3 TOpOXKHBO-TPAHCIIOPTHOTO TPaBMATHU3MY IOKa3ye, IO BiIOYBAETHCS
noctynose 3pocTtaHHs KiabkocTi JTII, BHacmigok SIKMUX MOCTpaXaall OTPUMYIOTh
TpaBMHU, IO XapaKTEpU3YIOThCS PI3HUM CTyneHeM TskKocTl. HeedekTuBHa
opranizaiisi poOOTH 3 HaJaHHS MEAMYHOI JIOMOMOTH 0co0aMm, SKI MOCTpa)xaaliv
BHacmiaok J{TII, € oHI€0 3 OCHOBHUX MPUYUH BHCOKOI cMEpTHOCTI. biausbko 65%
JEeTaNbHUX BUMAJKIB MPU CKOEHHI JOPOKHBO-TPAHCIIOPTHUX IMPUTOJI MPHUIATAE HA
JOTOCHITAIbBHUN TIepioj, M0 SBHO BKa3y€ Ha HEOOXIAHICTh SIK HAWIIBUAIIOTO
NpUOyTTS IIBUJKOI JOIMOMOTHM Ha MicIle apapii Ta HErahHOro IepeMileHHS
MOTEPIILIOTO JI0 JIKapHi.

Ha cphoroaHimHiii JeHb peryjibOBaHy TPAHCIOPTHY AISUIBHICTH 3A1MCHIOIOTH
0mm3pk0 42 % TMepeBi3HUKIB BiJ 3arajibHOi KUIBKOCTI CYO'€KTIB T'OCIIOJApPIOBAHHS.
YacTka aBTOOYCIB Ta BaHTaXXHUX aBTOMOOUTIIB, IO HalekaTh (I3UYHUM 0c00aMm,
CTaHOBUTH Maiixke 67%. BianoBinHO, OJM3bKO MOJOBUHU aBTOOYCIB Ta BaHTAXKHUX
aBTOMOOUTIB HE TIANAA€ IMiJ HOPMH 3aKOHOJABCTBA, IO TMPEI'SBISIIOTHCA O
IOPUIMYHUX OCI0 Ta I1HIWBIAYaJbHUX MIANPUEMINB. Y 0ararbox MiANPUEMCTBAX
CKOpOYEHI CIyX)OM Ta 1H)KEHEPHO-TEXHIYHI TPAIIBHUKH 3 O€3MEeKHu JOPOKHBOTO
PYXy, HE BUKOHYIOThCS TIEPEIPEHCOBI Ta MICIIPEHCOBI MEIUYHI OTJISAIN, HE BEIECThCS
poboTa MO0 MiABUINEHHA NpodeciiHoi MIATOTOBKU BOAIIB Ta TEXHIYHOIO
NepcoHaly, HE MPOBOJUTHCS POOOTa 3 TEXHIYHOTO OOCITYrOBYBaHHS Ta PEMOHTY

TPAHCIOPTHUX 3ac001B, HE MPOBOJUTHCS MEpPEBipKa TEXHIYHOIO CTaHy PYXOMOIO
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CKJIay IOpUIMYHUX MPU BUITYCKY iX Ha JIHIIO.

Ax pesyaptat - 3 11 091 ATII uepe3 nopymenns [IpaBun qopoKHBOrO pyxy
BOJISIMM BaHTAXXHUX aBTOMOOUTIB, 1m0 ctammcs y 2022 poii, 7 759 CKOEHO 3 BUHH
BOJIIIB BaHTQ)XHHUX TPAHCIOPTHUX 3ac001B, K1 NMepeOyBarOTh y BIACHOCTI (PI3UYHHUX
ocib [2, c. 2].

Posrisparoun nmpuuvMHUA aBapiii Ha TPAHCIOPTi, MOXKHA JIWTH BHUCHOBKY, IIIO
MpaKTHKa, IO CKiajacs, OOyMOBJEHA ICHYIOUMMH B CYCIUIBCTBI CTEPEOTUIIAMH,
KOJIM 3a HasBHOCTI KIJIbKOX aBapiMHUX (DAKTOPIB, K MPABUIIO, 110 MAIOTh MICIIE TIPU
PO3BUTKY HECHPUATINBOI CHUTYyallii, IPUYMHOIO aBapii 3a3BUYail BBaXKalOThbCA il
BOJIg. TakuM 4YMHOM, BOJIIM BIAMOBIJA€ 3a aBapil0 MPAKTUYHO 3aBXIM, a I1HII
oOctaBUHM, Ha (OHI STKUX CTaBCS HAi3Jl, MEPEKUJIAHHS YW 31TKHEHHSI TPAHCIIOPTHHUX
3ac00IB HE OTPUMYIOTH HAJIEKHOI OIIHKH, 1 OCOOM, BIAMOBIJAJIbHI 3a «IOMYTHI»
aBapiiiHi ¢akTopu, B aOCONIOTHIM OUIBIIOCTI BUIMAJAKIB JI0 BIAMOBIIAJIBHOCTI HE
npUTATYIOThCs. OHAK OYEBUJIHO, IO YMMaja KUIbKICTh aBapiii Ha aBTOTPAHCIIOPTI
3yMOBJICHA TUIAYeBHUM CTaHOM TexHikH. [Ipudomy, Ha Hamly IyMKy, YHHHE
TPAHCIIOPTHE 3aKOHOAABCTBO HE MOBHICTIO 3a0e3nedye HaJeKHHM KOHTPOJb SIK 3a
CTaHOM aBTOMOOUIIB, TaK 1 3a SKICTIO 3aTYaCTHH, 1[0 BAKOPUCTOBYIOThCH [3, c. 215].

3 Meroro 3a0e3meueHHs] O€3MeKu JIOPOKHBOTO pyXy TMpHU TEPEeBE3CHHI
MMacaXHUPIB Ta BAaHTAXKIB € HEOOX1THUM BCTAHOBJICHHS €IMHUX BUMOT ISl FOPUIUIHUX
0ci0, 1HIMBIAyalbHUX MIANPUEMIIB Ta PI3UYHUX 0CIO, SIKI €KCILTYyaTylOTh aBTOOyCH
a00 BaHTa)XHI aBTOMOOLII HE3aJIEKHO BiJI OpraHi3aliiHO-TIpaBoBOi (OpMH Ta BUIIB
NepeBe3eHb (PEeryJisipHi, Ha 3aMOBJICHHS, JIJI BJIACHUX MOTPeO).

30kpema, HeoOX1JHE 3aKOHO/IaBu€e 3aKpIIIeHHs: 000B'A3KIB (Pi3UUHUX 0C10, SKi
MaloTh y BJACHOCTI ab00 Ha IHIIINA 3aKOHHIM TMiAcTaBl aBTOOycH abo0 BaHTaXKHI
aBTOMOOLII:

- 3a0e3neyyBaTd BIAMNOBIAHICTh TEXHIYHOIO CTaHy aBTOTPAHCHOPTHHUX
3ac00iB BUMOTaM 3aKOHOJABCTBA MPO OE3MEeKy MOPOKHBOTO PyXy Ta MPO TEXHIYHE
peryJIfoBaHHS 1 HE JIONMyCKAaTH TPAHCIOPTHI 3aCO0M J0 €KCIUTyaTallii 3a HasiBHOCTI y
HUX HECTPABHOCTEH, 110 3arPOKYIOTh O€3Melll T0POKHBOTO PYXY;

- 3a0e3reuyBaTi  BUKOHAHHS  BCTAHOBJICGHOrO  OOOB'SI3KYy  I10JI0
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CTpaxyBaHHS LMBUILHOI BIAMOBIJAIBHOCTI BIACHUKIB TPAHCIIOPTHUX 3aC001B;

- OCHAII[yBaTH aBTOTPAHCIOPTHI 3acO0M Taxorpadamu;

- JOTPUMYBATUCh HOPM dYacy Oe3lepepBHOTO KepyBaHHS aBTOOycoMm ado
BaHTQXHUM aBTOMOOLJIEM Ta TEXHOJIOTIYHUX TEpepB y TaKOMY YMpaBIiHHI, SKi
BcTaHoBJeH1 [IpaBuiamMu 10pOKHBOTO PYXY;

- JOTPUMYBATUCh BUMOT IIOJ0 PO3MIIICHHS Ta KpIMJIEHHS BaHTaXiB,
nependadyeHux — OpaBuiaMu  3a0e3medeHHss  Oe3MeKd  MepeBe3eHb  BaHTAXIB
aBTOMOO1JTEHUM TPAHCTIOPTOM.

KpiMm TOro, HEoOXigHO BBECTH MAOJATKOBI BHUMOTH 10 IOPUAMYHUX OCiO,
IHAUBIAYyIbHUX MIAOPUEMIIB Ta (PI3MUHUX OcCiO, SKI EKCIUTyaTylOTh BaHTaXKHI
aBTOMOOUTI abo aBTOOYCH 3AIMCHIOBATH CTOSHKY TPAHCIOPTHHUX 3aco0iB Ha dac
IIOJICHHOTO (MDK3MIHHOTO) BIANOYMHKY BOJIIB, a TaKOXK Ha dYac iX IPOCTOIO
TPUBATICTIO OLIbIIE BOCBMU TOJAWH TUIBKH Ha JIO3BOJICHHUX a00 CIHelliali30BaHUX
NapKoBOYHUX MicisxX. Ll Hopma 103BoiuTh 3000B'i3aTH CyO'€KTIB TPaHCHOPTHOI
JISIBHOCTI  3a0€3MeuyBaTh CTOSHKY aBTOTPAHCIOPTHUX 3aco01B Yy T03BOJIEHUX
Micisx [4, c. 79].

JlieBUM MexaHi3MOM MPHUMYIICHHS A0 JOTPUMaHHS BUMOT 3aKOHO/IAaBCTBA IIPU
3MIMCHEHH] MEepeBe3eHb € TaxorpaiyHuil KOHTPOJIb - KOHTPOJIb PEKUMIB Mpalll Ta
BIJIMOYMHKY BOJIIIB Ta MIBUAKICHUX PEXUMIB PYXy MPH 3A1MCHEHH] HAIIIOHATBHUX Ta
MDKHApOJHHUX TepeBe3eHb. MeTa TaKoro KOHTPOJIO — 3HU3UTH PU3HKH, MOB'A3aH] 3
BUHUKHCHHSM TOJAIN uepe3 CTOMJICHHS BOJIiB, 3HM)KCHHS yBaru Ta HOT0 HANOUIBII
KPUTUYHOTO MPOSIBY — 3aCUIIAHHS 32 KEPMOM II1]1 4ac poOOTH.

Sk mokasye mpakTHKa, IHCIIEKTOPH KOHTPOJIHHO-HATIISJOBUX OPTaHiB MOXYTh
3IMCHIOBATA KOHTPOJb HE OubIe HixK 25% Bij 3arajibHO1 KIJTBKOCTI TPAHCTIOPTHUX
3aco0iB, IO MIAJIATalOTh OCHalleHHI0 Taxorpadamu. Kpim Toro, cran cmpas,
MOB'I3aHUX 13 JOPOKHBO-TPAHCHIOPTHUMH MPUTOJIaMH, IO CHPUYUHWIA HACTAHHS
TSOKKUX HACHIIKIB IS 3I0POB'st 200 CMEpTh Yepe3 HeNOTPUMAaHHS PEeKUMY Tparll Ta
BUIMIOYMHKY BOJISIMU, CBiY4aTh MPO HEJOCTATHICTh 3aXOJIB aJMIHICTPATUBHOI
BIIITOBIAJIHOCTI:

- 32 HEJOTPUMAaHHS PEeXUMY Mpalll Ta BIANOYMHKY HECE aJAMIHICTPATHBHY
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BIJIMTOBIIATILHICTH BOJIIA aBTOTPAHCIIOPTHOTO 3aco0y, a He poOOTOAaBEIh (FOpUIUIHA
ocoba, 1HAMBIAyaJIbHUN MIANPUEMEIb), SKUH HaWHAB IOTO MpamiBHUKA. OgHAK
OYCBHUJHA 3aJICKHICTh TMpaIliBHUKA BiJi PoOOTOAABLS TMpH 3aIy4eHHI 0
MOHATHOPMOBOI pOOOTH OYEBHU/IHA,

- YUHHE aZIMIHICTpaTUBHE 3aKOHOJIaBCTBO HE nependayae
BIIMOBIAQAIBHOCTI  IIOJI0  KEPIBHUKIB  aBTOTPAHCIOPTHUX  MIANPHUEMCTB  Ta
1HAMBIAYaTbHUX MiJIPUEMIIIB 32 MOPYIICHHS PEXKUMY IIpalli Ta BIANOYMHKY BOIIB
TpaHCIOPTHUX 3aco0iB. PazoM 3 Tum, 00OB'S30K 11010 3a0e3nedeHHs Oe3meyHol
eKCIUTyaTallii MallliH, MEXaHi3MiB, pPEXHMY IMpaii Ta BIAMOYMHKY MpalliBHUKIB
JISKUTH caMe Ha TIpalie/1aBIIeBi;

- HE HaJlaroJPKEHO 00K poboYoro wyacy BOJIiB, MO0 KEPYIOTh
aBTOTPAHCIIOPTHUM 3aCO00M, TIPU 3/1IMCHEHHI MEPEBE3CHB MACAKUPIB HA 3aMOBJICHHS
a00 Ju1st 3a0e3MeueHHs BIACHUX MOTPeo.

Kpim Toro, 3 MeToro peasizailii KOMIJIEKCHOT CUCTEMH KOHTPOJIIO 32 O€3MEeKOI0
JOPOXKHBOTO PYXy JOILUIBHO BCTAaHOBUTH OOOB'SI30K HaJaHHS 1HQoOpMalli 3
taxorpadiB Ta TEXHIYHUX 3aC001B, 110 3A1MCHIOIOTH PEECTpAIl0 Ta 30€piraHHs y
HEKOPEKTOBAHOMY BUIJISI/II KOOPJAMHATH Ta MapaMeTpHu pyXy TPAHCHOPTHHUX 3acO01B
3a CUTHAJIaMHU HaBIraliHUX CUCTEM CIIUILHO 3 1HIIUMHU IVI00AJILHUMH HaBIrallliHUMHA
CYIyTHUKOBUMHU CHUCTEMaMH. IO MJIIOTh Y CIEliali30BaHl LEHTPU MpUHOMY Ta
00OpOoOKM JaHUX 3 BUKOPHUCTAHHSM 1H(PACTPYKTYpU IEp>KaBHOI aBTOMATHU30BaHOI
iHdopMaIiiHOT CHCTEeMH Yy pa3l mepenadi JaHuX B aBTOMATHU30BAaHOMY PEKHUMI.
[Hdopmaris mpo TOpYIICHHS HOPM, TMOB'SI3aHUX 3 KEPyBaHHSAM TPaHCIOPTHUM
3aco00M, y TOMY 4YMCIl 1H(pOpMalis Npo MOTOYHHM Oe3nepepBHUI Yac KepyBaHHS
TPAaHCIIOPTHUM 3aCO00M, MIBUIKICTh PyXy Ta KOOPAMHATH TPAHCIOPTHOTO 3aco0y,
MOBUHHA TIEpeaaBaTHCs 0 IEHTPIB aBTOMATHU30BaHOI (ikcailii agMiHICTPATUBHUX
MPaBOTIOPYIICHb Y chepi JOPOKHBOTO PYXY.

Peanizamisi 3a3Ha4€HOr0 3ax0/ay 13 BCTAHOBIJIGHHSM IEPIOAMYHOCTI HAJAaHHS
iHdopmanii npo nepedyBaHHS TPAHCHOPTHOIO 3ac00y JT03BOJUTH KOHTPOIIOBATU
JISUTBHICT BOJIIB, HakiIagaTtd mTpadHi caHKMmili (y TOMY YHCIl 3a MOPYIIEHHS

BUJIKICHOTO pexkumy). Hanmami moxknuBuit mepexin g0 mepeaadi iHdopmarii 10
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HaIJISIZIOBUX OPTaHiB Ta BJIACHUKIB TPAHCIIOPTHHX 3aCO01IB y PEKUMI PEATHHOTO Yacy.
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V]IK 678
METO/IA BUSHAUEHHS SIKOCTI TOMOTEHI3ALIIT
IMPU EKCTPY3Ii IOJIMEPIB

Tpauyk €rop BanepiiioBuy,
acmipast

IIBex MukoJia IlerpoBuy
K.T.H., TOUEHT

KIII im. Iropst Cikopcbkoro
M. KuiB, Ykpaina

AHortanisi: [lomimepHi Marepiaad BUKOPUCTOBYIOTHCS MNPAKTUYHO Y BCIX
rajiy3sXx IPOMHCIOBOCTI, MPU HYOMY €KCTPy3ii € OJHHUM 3 OCHOBHUX METOJIB
nepepoOKu TMOJIMEpHUX MaTepiamiB. 3aajisi 3MEHIICHHS KUIBKOCTI Opaky, Ta
BIIMOBIJTHO PECYPCO-€HEPTOEMHOCTI TOTOBOI MPOJYKIIii, MPOMUCIOBICTh MOTpeOye
METOMIB, SKI HaJaayTh 3MOTy IIBUAKO Ta e(EeKTUBHO BU3HAYATU SIKICTh
roMoreHizaiii nepepoOoBaHoro posmiaBy. Haeneno kiacugikaiito METOIB
BU3HAUCHHS PIBHS TOMOTEHI3allll PO3IJIaBiB MpPH EKCTPy3il MOJIMEpiB, 30Kpema
METO/, IO Tependadae BCTAHOBJIEHHS CITKOBOI TepMoONapw 3aijisi aHali3y
TepMIIepaTypHOi Ta, BIAMOBIIHO, MEXaHIYHOI OJTHOPIAHOCTI PO3ILIABY.

KuarouoBi cjoBa: roMmorenisaiisi, fKICTh TOMOTEHI3aIlli, TeMmIeparypHa

OJIHOP1/IHICTh, MEXaHIYHA OJTHOPIAHICTh, EKCTPY3isl.

[InacTmacu € ogHUM 3 HaWOUIBII MOMIMPEHUX MaTEpialiB y MPOMHCIOBOCTI.
3aBISIKH CBOIM TEXHIKO-€KOHOMIYHHMM ITOKa3HUKAM, INIACTMACH Ta KOMITO3UIIIMHI
Marepiaial Ha IX OCHOBI BUKOPUCTOBYIOThCSA Malke B KOXKHIN raiay3i MpOMHUCIOBOCTI
ta mobyty. Came ToMy, cranom Ha 2022 pik, CBITOBHI 00CST BHpPOOHHIITBA
macTMacoBux BHpoOiB gocsr 400 MUIBMOHIB TOH Ta OYIKY€EThCS MOJAJIbIlIe HOTO
30inbmeHHs [1-3].

Boanodac Bce OiabII MOMIKUPEHUMH CTAIOTh MOAM(IKOBaHI Ta KOMIIO3UTHI

MOJIIMEPHI MaTepialiv, OCKIJIbKA BOHH JI03BOJISIIOTh OTPUMATH BUPOOU 3 YHIKAIIbHUMHU
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BractuBocTsAMU. [lin "yac mepepoOkM MONMIMEpHUX MaTepiaiiB 3 HANOBHIOBAYaMH
BHU3HAUAJIBHOIO € CTajis TOMOTIEHi3allil, OCKUIbKHM came BiJ OJHOPITHOCTI
PO3MOIICHHS JUCTIEpCHOT (a3 3alekKHUTh SKICTh OTPUMYBAHOTO TIPOAYKTY.
PiBHOMIpHMIA PO3MOAII KOMIIOHEHTIB 10 BCbOMY 00’eMy 3a0e3medye OIHOPIIHICTH
Gi3MYHUX 1 MEXaHIYHUX  XapaKTEepPUCTUK TroToBoro BupoOy. HemocratHs
TOMOTEHHICTh MOX€ MPU3BOJMUTH J10 Ae(DEKTIB Ta OpaKy, TOMY 3MIIIYBaHHS Ta HOTO
KOHTPOJIb Ma€ BaXJIMBE 3HAYEHHS JJIS1 IKOCT1 KIHI[EBOTO MPOIYKTY.

OI111HKY SKOCT1 3MIIIIYBaHHS MOXHA PO3/IIJIUTH HA HACTYITHI BUIU METO/IIB:

o METO/TH, 1110 BUKOHYIOTHCS 11032 BUPOOHHUOIO JIIHIE€IO;

. METO/IM, [0 BUKOHYIOThCS O€3MocepeibHO OISl BAPOOHUYOI JIiHIT;
. METO/IM, IO MPALIOITh CHIJIBHO 3 OCHOBHUM 00JIa/JaHHAHSM;

o MeTo11 BOy0BaH1 3 BUpOOHUYY JIiHIIO.

Metonu mo03a BUPOOHHUYOIO JIIHIEID SABJSIOTH COOOI0  JIaOOpaToOpHi
excriepuMeHTH. [Ipu oMy B1AOIp Mpod 3A1HCHIOETHCS BPYUHY i 4ac mpouecy ado
micist oro 3aBepieHHs. [Ipu MoHITOpUHTY Oe3nocepenHbo Oiyis BUPOOHUUOT JIiHIT
B1101p pO0 aHAJOTIYHUHM JO aHali3y M03a BUPOOHHUOIO JIIHIEO, aJleé BUMIPIOBAHHS
MPOBOJATHCS MOOIM3Y nepepoOHoro obnamanHs. [Ipu BHKOpHCTaHHI METOAIB, LIO
MpaIoOTh CIIUIBHO 3 OCHOBHUM OOJagHAaHHSM, BIig0lp MpoO BUKOHYETHCS
aBTOMATHYHO, 3pa30K TMEpeNacThcsi JiHIEH BiaOOpy mpold abo MeTtonoM Oaimacy
yepe3 aBTOMATUYHHMM aHamizaTtop. i1 MOHITOPHHTY Tpoliecy BOYIOBaHUMH
METO/JIaMH BHKOPHUCTOBYETHCSI BMOHTOBaHA BHUMIpPIOBajbHA CHCTEMa, Taka SIK 30H]
a00 JaT4uK, 110 PO3MINIYyEThCS O€3MocepeHhO0 B TEXHOJOTIYHIA JiHIT 1
IIJIKJTFOYAETHCS 10 aBTOMAaTUYHOTO aHami3aropa. el tunm MoHITOpUHTY Tependadae
OC3KOHTAKTHUI KOHTPOJb TMPOIECY, OCKUIbKM BUMIPIOBAJIbHE OOJIAIHAHHS HE
KOHTAKTYE 3 IepepoOIIOBaHUMHU Matepiaiamu [4].

HesBakatouum Ha Te, 1O EKCTPY3is sIBJISE COOOI HEMEpPEepBHUN Mpollec, Ha
ChOT'0JIHI HAMOUIbIII PO3MOBCIOMKCHUMU € METOJU TOB’s3aH1 3 BiIOOPOM Mpod 1 ix
MOJAJIBIITUM JIAOOPATOPHUM aHAII30M, @ BUMIPIOBAHHS B PEKHMI PEabHOTO Yacy
BIIPOBAHKEHO JIUIIIE JIJIs1 KUThKOX TEXHOJIOTTYHHUX MAapaMeTpiB, TAKUX K TeMIIepaTypa

po31iaBy a00 THUCK, SIKIIO BOHM B3arajl BOPOBAKYIOThCS. Takuil HU3bKHUI PIBEHb
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iHbopMallli Tpo MPOAYKT, MO MEPepOoOISIETHCA, MOXKE MPU3BECTH JI0 BETUYE3HHX
BTpaT Yepe3 Yac MK BHSBJICHHSIM HEJOCTATHHOI SAKOCTI MPOAYKTY B jJabopaTopii Ta
peakiiiero 3 camuM mporecom. Lleit mpoMi>kok "acy Moxke OyTH OlIbIe JEKITBKOX
TOJIMH 1 MOYK€ TPHU3BECTU 10 BUPOOHMIITBA JIEKUIBKOX TOHH IMOJIMEPHHX BIIXOIB,
OCKLUJIbKH TIPOAYKIIiS, 110 HE BIMOBIAA€ BUMOTaM SIKOCTI CIIOKUBAYiB, YACTO HE MOXKE
Oyt nepepobsieHa. TakuM YUHOM, MapameTpH, 10 BUMIPIOIOTHCS BigOOpOM mpoo,
Hapasl He € JOCTaTHIMU ISl €()eKTUBHOTO OMKCY MOJIMEPHOro po3muiaBy. Metou,
10 TPAIlOIOTh CHIJFHO 3 OCHOBHUM oOOJajaHHaHSIM a00 BOYIOBaHI 3 BHUPOOHHUUY
JiHIIO, € HaWKpalmyM BapiaHTOM Ui CTBOPEHHS PECypCO-EHEPTOOIIaTHOTO
BUPOOHMIITBA.

AKTHUBHO  pO3BHBAIOTBCA  METOAM  TMOB’S3aHI 3 BUMIPIOBAHHIM
BUIPOMIHIOBaHHS, SKE€ B1JIOMBA€ThCS Bl TOBEPXHI MaTepiany, HaOpUKIad, 3a
JIOTIOMOT'O0 OJIMKHBOTO 1H(PPauYEPBOHOTO CIEKTPa, YIABTPA(10JIeTOBOTO Ta BUIUMOIO
CIEKTPIB, (bayopecieHTHOrO, TeparepoBoro Ta €JIEKTPOMATHITHOTO
BUNPOMIHIOBaHHS. TakoXX y MNpPOMHUIIOBOCTI BHKOPUCTOBYIOTHCS METOIU aHali3y,
KOTp1 0a3yl0ThCA Ha METO/IaX ONTHKHU, PaJIOMAarHITHOTO PE30HAHCY, YIbTPa3BYKOBUX
eeKTax Ta TEXHIKaxX OB ’A3aHUX 3 BU3HAYEHHSM HAIPYKE€Hb 3CyBY y MaTepialil Ta
BUMIPIOBaHHI CIIOKMBAHHS €HEPTii npuBogamu [4].

Cepen mepemiueHMX METOJIB CIiJ BUIIIUTH METOJ BHUMIPIOBAHHS PIBHIO
TOMOT€Hi3aIlii po3IjIaBy 3a JOMOMOTOI CITKOBOI TEPMOTApH, KA BCTAHOBIIOETHCS
MICTIsl 30HU JJO3YBaHHS, 1 Ja€ MOXJIMBICTh aHANII3yBaTH TEMIIEpaTypHY 1, BIJMOBIIHO,
MEXaHIYHY OJIHOPIAHICTh po3iiaBy [5]. Byno mnokazaHo, 1o po30DKHICTh Mik
MOKa3HUKOM  €(QEKTUBHOCTI  3MIIIYyBaHHS  BH3HAYEHUM  METOJIOM  aHAII3Y
IHTEHCHUBHOCTI MIBEACHOI €Heprii Ta Mo HEOJHOPIAHOCTI TEMIEPATypPHOTO TIOJIS
ckiana 8% [6]. Lle mae MOXIMBICTh CTBEPIXKYBATHU, 1110 METOJI OI[IHKM TOMOTE€HHOCTI
PO3IJIaBy MO OJHOPIAHOCTI TEMIIEPATYpHOTO TOJII MOXe OyTH BUKOPHUCTAHUW TIPH
eKCIUTyaTarlii eKCTpy31iHOTO 00Ia HAHHS.
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PHYSICAL AND MATHEMATICAL
SCIENCES

VJIK 52-4
MEXAHI3M 3POCTAHHS FTAJIAKTUK YV BCECBITI

Konaparenko Ilerpo OaexcilioBu4

JlokTop (hi3uko-MaTeMaTUYHUX HayK, Ipodecop.
[Ipodecop kadenpu 3araabHOI Ta MPUKIATHOT (PI3UKH.
HamionansHuit aBianiiinuii yaisepcuret, M. Kui, Ykpaina

AnoTtanis Ha mijicraBi po3risiay HasBHUX B HayKOBIH JIiTepaTypl MeXaHI3MIB
3pOCTaHHSl Macu TajlakTHK 3 no3uuid CraHmapTHOI Mojeni cTBopeHHs BcecBity, a
TaKOX 3 BUKOPUCTAHHSAM MoJjiei BcecBiTy 3 MiHIMaIbHOIO MOYATKOBOIO E€HTPOIIIEI0
(BMIIE), noka3aHo, 10 MOJIETIOBAHHS MPOIECIB 3pOCTaHHS BEJIUYMHU TaJaKTHK 3
BUKOpUCTaHHAM CTaHAApTHOI MOJIEN HECHPOMOXKHI MOSACHUTH CYYacHY CTPYKTYpPY
BcecBiTy, a TakoXX CTPYKTYpy 1 BEIMYMHY Cy4YaCHUX TaJIaKTHK. B TOM ke yac Mojenb
BMIIE cnpoMoxHa afeKBaTHO MOSICHUTHU SIK CTPYKTYpy BcecBiTy, Tak 1 CTpyKTypy
Ta BEJIMYMHY TranakTuk. 3rigHo 3 moxaemwnto BMIIE nam BceecBiT € mapom
posmapoBanoro Cymnep-BcecBiTy, sSikuil CKIaga€eTbCs 3 YOTUPHOX OKPEMHX IIapiB.
[lepmiM 1 TOJOBHMM cCepel HUX € HyJIb-BUMIPDHUN MpOCTIp, SKUWA €
byHIaMeHTaIbHOIO 12-BUMIpHOIO Ceporo, KOXKEH 3TOpHYTUH BUMIP SIKOI Mae
BEeNMUYUHY Nopsaaky noBxuHu [lnanka. Yepes mo cepy B Cynep-BeecBiT BXOAUTH
Ckamsipue [lorne, sike BHOCUTH €HEPTiIO 1 MporpaMy CTBOPEHHS 1 €BOIOIT Beecsirty i
HAPOJUKYE PEUOBMHY 3 mocTifiHol mBHakictio 1-10%* kr/c B okomi icHyrounx
HYKJIOHIB. TakuM 4YMHOM 30UIBIIYEThCS Maca aTOMHUX sAep, B1IOYyBarOThCS
PaJI0aKTUBHI TPOILIECH PO3MHOXKEHHSI S/Iep 1 HarpiBaHHS PEUYOBHHU. Tak 3pocCTae
Maca 31pok. Tak 3’SBISIOTbCS BaXKl siapa XiMiyHuX eneMmeHTiB. Ckanspue [lone 3
CaMoro IMoYaTKy CTBOPUJIO BCecBIT y BIAMOBIIHOCTI 3 3aKOHAMH l€papxii, a OTKe,
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3ipku 00’enHaHl B ramaktuku. [Ipoctip BeecBiTy po3mmproeTscsi, Maca rajiakTHK
30UTBITY€ETHCS, BCE B TIPOCTOPI 00EPTAETHCA.
Kio4oBi cjioBa: CTBOpEHHS TaJlakKTUK, MEXaHI3MH 3pOCTaHHS TaJlaKTHK,

Mozelb BeecBiTy 3 MiHIMATBHOIO TTOYaTKOBOO eHTportieto, Ckanspae [lome.

Beryn

OnHi€l0 3 BaXJIMBUX MPoOJIEM KOCMOJOTrii € mpoOjema 3pOCTaHHS Macu
ramaktukd. Lliii mpoOneMi mnpHCBAYEHO OaraTo CHOCTEPEKEHb BIITAJICHOTO
KOCMIYHOTO MPOCTOPY 3 METOIO BUSBJICHHS MDKTTAKTUYHHX B3A€EMOJIN 1 37TMBaHHS
TATaKTUK, a TAaKOX BHSBJICHHS Ta30BHX IMOTOKIB HAa TaJaKTUKY 3 HABKOJHIIHBOTO
cepenoBuma. Jlami, a8 po3yMmiHHS TIpoleciB 00 ’€qHAHHS TalaKTUK IMPOBOJSATH
KOMIT FOTEpPHE MOJIETIIOBAHHS IPOIIECIB 3JUTTS TaJlaKTUK 1 MOPIBHIOIOTH IMPOMIXKHI
pe3yibTaTH TaKUX PO3PAXyHKIB 3 pEAIbHUM KapTUHAMU  ACTPOHOMIYHUX
CIIOCTEPEIKEHb.

B mpoMy mraHi MOKHA 3BEPHYTH yBary Ha BJajHil BUMAJAOK CIOCTEPEKEHHS
3IIUTTS JIBOX TaJIaKTHK, MPO 1110 npoiHdopmoBaHo B cTaTTi [1]. B ipomy Bumnaaky asi
rajJlakTUKA BXXE€ HAOIM3WINCH A0 BiJAcTaHI Oimn3bko 40 CBITJIOBUX POKIB MIXK
IIEHTpamMu rajakTuk. [Ipu oMy 4iTKO BHUJHO BHSIB B3a€MOJii MK HUMH y (opmi
3MIIIEHHS 31pOK 1 BHYTPIIIHBOTATAKTUYHOTO TIy. HeBakko miapaxyBaTu, IO
HaBITh B LIbOMY BHIIQJIKy MpPU IMIBHJIKOCTI B3aeMHOro 30mmkeHHs 100 km/c ams
3IMUTTA TalakTuk Oyjae moTpiOoHo 120 muH pokiB. [lani moBUHEH BiIOYTHUCH TPOIIEC
pernakcarlii TpUBAJIICTIO B MUIbSIpJIU POKIB JJIsl CTBOPEHHS 00’€IHAHOI TaJaKTHUKHU.
[Ipu poMy 3 OrJsiAy Ha BENMKY Macy Hamoi [amakTHKu BBaKalOTh, IO BOHA B
MUHYJIOMY TOTJIMHYJAa KidbKa ramakTuk. OCKUIbKM 4Yac iCHyBaHHA BcecBity jenp
nepeBuurye 13 MiIpa. pokiB, Taki MPOLECH MPOCTO HE MOTJIM B1JIOYTHUCH.

B iHmmx Bumankax, HampuKIiIa, raakTuku Yymanbkuii noisx 1 AuapomMena 3a
MPOTHO3aMHU 3ULTIOTHCS Yepe3 6arato MijbspAiB POKiB. ToMy 3p0O3yMiNIO, IO TaKHiA
BaplaHT 30UIbLIEHHS! MACH TAIAKTUKHU € P1IKICHUM 1 JAJIEKO HE OCHOBHUM.

[Hmmit BapiaHT, KUl nependadae 3aXOTUICHHS TAIAKTUKOI0 MIKTaIaKTHIYHUX

xMap [2], mo-mepiie, He3MIMCHEHHUM BHACIHIIOK 3aHAATO BEJIMKHUX BIICTaHEH Mix
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HUMH, a MO-JIpYyre, BUKOPUCTOBYIOTHCA edeMepHI MeXaHI3MH B3a€EMOJIT MIXK ITUMH
00’eKTaMH 4epe3 BUKOPUCTAHHS HEICHYI0YOi TEMHOT MaTepii ralakTHK, SIKi BTSATYIOTh
HOCTIMHI TIOTOKM XOJIOAHOTO rasy. I, Hapemiri, acTpOHOMHM 1O LBOTO 4Yacy AJs
iHTepIpeTaii JaHUX CHOCTEPEKEHb BUKOPUCTOBYIOTH CTaHIapTHY MOJEIb
HapoJkeHHs1 BcecBiTy, 1m0 aOCONIOTHO HEJOrIYHO. Y 3B’A3Ky 3 LMM JaBaiite
JETAIbHO PO3IJIIHEMO, $IKI BHUCHOBKM MOJKHA 3pOOUTH CTOCOBHO BUKOPHCTAHHS
Crangaptaoi mogem [3-5], a Takox mojmeni BeecBiTy 3 MiHIMAJIBHOIO ITOYaTKOBOIO
entpomiero (BMIIE), siky po3BuBae aBTop AaHoi cTatTi [6, 7].

3pocranns rajakTuk B CTaHaapTHii mogesti

B CranpgapTHiii Mozeni CTBOpeHHA BcecBiTy IeKiapyeTbes, IO MOYaTKOM
CTBOpeHHsI BcecBiTy Oylla CHHTYIApHICTh, B sKiii Oyna BMIilleHAa €HEpris,
eKkBiBaJieHTHa cy4dacHiil Mmaci BcecBity. Ilpu npomy Temmneparypa BceecBity B 1iid
Tour 6yna xyxe Bemmkoro (~10% K [8]). Hagssuuaiino Bemkoro Gyia i moyaTtkoBa
eHTporis Takoro BeecBity (Sg = 10°%® x/K [9]).

B cunrymspHocti Oyna nMile €Heprisi, fKa, 3a YABICHHSIM aBTOPIB, MOXE
CTBOPUTH JIMLIE MAapU YaCTUHKA-aHTUYAaCTUHKA. A 3BIJICM BHUHUKA€ HEBHUpIIIECHA
npo0Osema: 4oMy y BcecBiTi criocTepiratoTbesi JIMIE YaCTUHKHU ?

Po3paxyHOok mOKa3zye, M0 BeJIWYMHA TPaBITALIMHOTO pajilyca Cy4acHOTO
BcecBity nopiBHIOE rg~7-109 cB. pokiB. Ockinbku B CTaHAapTHIM MOjeNi Maca
CTBOPEHOI pPEYOBMHM HE3MIHHA, BCecBIT NMpW HApOIKEHHI TMOBUHEH BUSIBUTHUCA
Bcepeauni yopHoi mipu [6,7]. Lle#t daxt npuxuiaphuku CTaHIApTHOI MOJET HE
OepyThb /10 yBar.

3 HEBIJOMHMX MPUYMH MPU HAABHOCTI JyKe€ BEJHMKOI eHTpomii BcecBiTy
BiI0OYBA€ThCS MOT0 CTPYKTYPYBAHHSI HA TaJIaKTHKH, 30psSHI CKYMUEHHs, IJIaHETHI
cuctemMu. Bcel 1l mpouecu BiOyBaroTbCs 3 TOHMKEHHSIM eHTpomii. CTaHiapTHa
MOJIeJIb HE BIANOBIJA€ Ha MUTAHHS: KyJIM A1BA€ThCS HAJUIMILIOK eHTporii. BBaxaeTbcs
JUIIE, M0 TPYIMyBaHHS PEUYOBUHM B TAJAKTHKH, 31PKH Ta TUIAHETH BiOYBa€ThCS
BHACIIIJIOK KBAHTOBUX (IYKTYyallid, MacluTabM SIKMX OE3MEKHO MEHIIl 3a pO3Mipu
raJlakTHK.

HapoxkeHHs: mepBUHHUX TanakTUK B CTaHAapTHIA MOJEINI HE PO3TIISIAEThCS.
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CrangapTHa MOJIelb MOYMHAE BUBUYECHHS 3POCTAHHS TalaKTHK, BBaXKAlO4H, 110 BOHU
BXKE CTBOpEHI. A Jami MPOIMOHYIOTh Pi3HI MEXaHI3MH, sKi, SIK 3Aa€TbCS, MOBHUHHI
CIIPUATH 301TBIIICHHIO MAaCH TAAKTUK 1 KUTBKOCTI 31POK B TaJIAKTHIII.

Posmpennst BeecBiTy BU3HA4Ya€ThCS BEIMYMHOIO KOHCTAaHTH ['abma, 3BimKu
3HaXOJIATh CEPEJHI0 BEIIMUMHY T'yCTHHH Matepii y Bcecsiti. IlpoTe, acTpoHOMIiUHI
CIIOCTEPEKEHHS 3HAXOATh Juiie 5% BiJl 11€1 BEJIMUYMHU. 31aBaNOCh OU, 110 3BIJICH
NOTPIOHO 3pOOUTH BHUCHOBOK MpO HEOOXinHicTh 3aminu CTaHIapTHOI MOJeni
cTBOpeHHs BcecBiTy Ha 1HIIY MOJEib, B SKIH BUKOHYIOTHCS BCl 3aKOHHU (Di3WKH.
HaTtomicTe 1isi BpATyBaHHS MOJIETl BBEJIM MOHSATTS TEMHOI MaTepii Ta TEeMHOI
€HEePrii, K1 HIXTO He OAYuB 1 PO SIKI HIYOTO HE 3HAE.

ACTpPOHOMIUHI CIOCTEPEKEHHSI BIAMIYAIOTh, IO TMEpIIl TaJaKTUKH Oylu
MOMITHO MEHIIUMH, HDX B Ham 4Yac. ToMy ¥ IIyKalOTh NPUYUHH 3POCTAHHS
BEIMYMHU TranakTuk. [lpu 1poMy piakicHe 00’€JHaHHA TaJaKTUK, Ha sKe
BUTpAuYa€eThCs JyXKe 0arato yacy, HE MOXKE 3aJ0BOJBHUTH PO3YMIHHS MEXaHI3MIB
3pOCTaHHS TAJIaKTHK.

3pocranns rajakTuk B mojaeai BMIIE

B wMogeni BMIIE mnouatok 3HaMeHyeTbCs CTBOpPEHHSM 3apoaky Cyrmep-
BcecBiTy, mnpencTaBieHOro po3LIapOBAaHUM IPOCTOPOM, SIKUH CKJIAJa€eThCs 3
YOTUPHOX MIapiB [6,7]: mepimii map 300paKyeThCsl K HYJIb-BUMIPHHUI TPOCTID,
ApYTUil map — 1ue OAHOBUMIPHHM NPOCTIp, TPETIA — TBOBUMIPHUMN 1 YETBEPTUN — HaII
TpuBUMIpHUH mipoctip. L{i mapu He mepeTHHAIOTHCS.

Ha mouatky ctBOpeHHss Cymnep-BceecBiTy KoOXeH Iap MNpeacTaBiIeHUN
MIPOCTOPOM 31 3rOPHYTUMHU KOOpAUHATAMU (PyHAAMEHTAIBHUX PO3MIpIB.

[Mepunii map mae 12 3ropHyTHX MPOCTOPOBUX KOOPAMHAT, a TAKOXK YaCOBY Ta
iHdopmaniiiny koopauHatv. Jpyruii map Mae TpU 3TOpPHYTI MPOCTOPOBI
KOOpJMHATH, OJIHA 3 SIKUX 3 YaCOM PO3KPUBAETHCA K OpaHa ABOBHUMIPHOTO MPOCTOPY
(xoJyi0, pajsiyc SKOTO 30UTBIIYETHCS 31 MIBUIKICTIO CBiTia). TpeTiit map Mae Tpu
3rOpHYTI MPOCTOPOBI KOOPAMHATH, NIBl 3 SIKMX 3 4aCOM PO3KPHUBAIOTHCS K OpaHa
TPUBUMIPHOTO TpocTopy (cdepa, pamiyc sSKoi 30UIbITYEThCS 31 MIBUIAKICTIO CBITIIA).

UYerBepTuid map mae 6 IpPOCTOPOBUX KOOPAHWHAT, TPU 3 SKUX PO3KPUBAKOTHCA SK
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Opana yotupuBuUMipHOTO mpoctopy. [lpm mpomy paniyc 4OTUpHBUMIPHOI cdepu
301IBIIYEThCS 31 MIBHUAKICTIO CBiTiIa. YacoBa 1 iH(opMalliiiHa KOOpPAWHATH CHLUIbHI
JUTSL BCIX IIApiB PO3IMIAPOBAHOTO MPOCTOPY. 12 3ropHYTUX MPOCTOPOBHUX KOOPAMHAT
HYJb-BUMIPHOTO MIPOCTOPY OXOILIIOIOTH BC1 MPOCTOPOBI KOOPIUHATH PO3IIAPOBAHOTO
IpOCTOpPY, IO JIa€ MOXJIMBICTH B3a€MOJII MK MpoOIlecaMH, IO MPOTIKAIOTh B
HYJIb-BUMIPHOMY TIPOCTOpPi, 3 MpoliecaMH, sKi MPOTIKAIOTh B IHIIUX MPOCTOpax.
Jlviie HyNb-BUMIPHUN TPOCTIp Ma€ HE3MIHHI rabapuTH 1 MpeACTaBiisie COOOI0
dbyHIaMeHTaIbHY OaraToBUMIpHY cdepy.

Yepe3 Hymb-BuMipHUN mpocTip BxoauTh Ckamspue Ilome 3 mocTiitHOIO
mBuakicTio. Ckangpue Ilone Hece 3 co0oro mporpaMmy (yHIBEpCaJIbHUM KOJX)
ctBopenHs: Cyniep-Beecsity. lle I[lone crouaTky 3amoBHIOE OJJHOBUMIPHUUN MPOCTIP
0 JOCSTHEHHS IOCTIMHOI TyCTMHM PEYOBMHM B LboMy mpoctopi. IloTim
3aMOBHIOETHCS TBOBUMIPHHUIT IIPOCTIp i, HapemrTi, yepe3 3-10™ ¢ 3aNOBHIOEThCS HALI
Bcecait. I1IBHKICT 3aMOBHEHHS HAIIOrO IIpocTopy ckiaaaae 1-10% kr/c.

Ockuibku Bcl koopauHatu CBiTy-1 3aMKHEH1 B KOJla MaJIOrO pajlyCy, XBHIIS
Ckansphoro Ilonst moBuHHA OyTH IUPKYISIPHO MOJIIPU30BAHOI0. A 1I€ Y CBOIO Yepry
CIOPUYMHUTH Te, 0 Y BcecBiTi Bcsi CTBOpEHA peuOBHMHA MOBUHHA MAaTH 00EpTAIbHUN
MoMeHT. Bixg aroma 1o ramakTtuku Bce obOepTaeThcs. biiblne TOro, acTpoHOMIYHI
CIIOCTEPEKEHHS M1ITBEPIKYIOTh, 1110 FAJIAKTUKU 00EpPTAOTHCS NMEPEBAKHO B OJTHOMY
i Tomy k HanpsMky [10].

HoBoHnapopkeHuii TpUBUMIPHUM TPOCTIp CHOYATKy OyJie 3amOBHIOBATHCH
JIMIIIe BaKYyMHUMH 9acTUHKaMH [11] Ta HyIbOBMMH KOJIMBaHHIMH (DI3UYHUX ITOJIB.
Bxomxenns Benukoro notoky eHeprii Ckanspuoro Ilons mpuBene 1o 30ymKeHHS
BaKyyMHHMX YaCTHHOK 1 HapO/DKEHHS MaTeplaJibHUX YaCTUHOK, SKUMH MOXYTb OyTH
nvie OIHEHTPOHHM YU KoMmIuiekcu OinedTponiB [12]. [lum BimactuBocTi CKaISIPHOTO
[Tosst cyTTEBO BiZIPI3HSIOTHCA BiJI BIACTUBOCTEN €IEKTPOMATrHITHOTO 1MOJIs. B Toit vac
K €JEeKTPOMarHiTHe TMoJje 3JaTHe MpH NEBHUX YMOBaxX CTBOPUTU Mapy
yacTUHKa-aHTHuactuHka, Cxkansapue I[lome cTBoproe  martepianbHuUM  00’€KT
(4acTUHKM), M030aBJIEHNUN BC1X KBAHTOBUX YUCEN KPIM MacH.

Ckansipue Ilone BigmoBigaibHE 1 3a ICHYBaHHS Macuh y YacTUHOK, & TOMY
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nepiojly iCHyBaHHSI 0€3MacOBUX YaCTHHOK MPU HApOKEeHHI BcecBiTy HE MOxe OyTH.
He icnye 1 antupedoBunu y Hamomy Bceciti. Ockinbku Ckamnsipue [lone He €
HOCIEM 3apsi/iiB, MOPOJKEHA HUM MaTepis MOBHMHHA OYyTH €JIEKTPOHEHTpaIbHOI. A
TOMY Yy BCIX IPOCTOpax ICHY€E 3aKOH 30€peKeHHsI CyMapHOTO 3apsiy.

[TouaTkoBa TemmepaTypa BaKyyMHUX YAacCTHHOK, a TOTIM 1 OIHEHTpOHIB y
TpuBUMIpHOMY TIpocTopl Oyzae piBHow 0 K. B moganasiiiomy HOBI YaCTUHKU OYAYyTh
HApO)KYBAaTUCh B OCHOBHOMY B OKOJII ICHYIOUMX YaCTUHOK (HYKJIOHIB), 301IBIIYIOUN
Macy HOBOYTBOpeHHX sjaep. IIpu 1poMy Maca HOBOYTBOpEHUX sijep Oyne
3017IbIIYBATUCh 3 TMPUCKOPEHHSAM, JAOCATAIOYM BEIUYMH, SKI MOXYTh CYTTEBO
MEPEBUIYBAaTH Macy siiep ypany. BUHHKHYTH peakiiii moaity siaep, 1o MpuBeae A0
HapOXKEHHS MPOTOHIB, €JIEKTPOHIB, 0- YACTUHOK 1 aTOMHHX fAJIep IPOMDKHHUX Mac, a
TaKOX CHPUYMHUTH HarpiBaHHS PEYOBHHM. 3BIJACH 3pO3YMUIO, YOMY Ha 3emui
MPUCYTHI Ba)XKi XIMI4HI €JIEMEHTH, BKIIIOUAIOYM YypaH 1 IUTYyTOHIHM, a TaKOX 4YOMY
IIEHTpaJIbHI 00J1aCTl BCIX IJIAHET 1 31pOK MalOTh BUCOKY TeMIIepaTypy.

PedoBuHa, 110 HAPOHKYETHCS B TPUBUMIPHOMY IPOCTOPi, 3 CAMOTO MOYATKY
Mae (pakTaibHy CTpYKTYpY. [Ipy IbOMY KOKEH eeMEHT L€l CTPYKTypu (MalOyTHS
3ipKa) WBUIKO 00epTaeThCs. 3rAHO 3 3aKOHAMU 1€papXii 31pKu Biapa3y 00’€HaHI B
MaiOyTHI TaJIaKTUKUA. 3 PO3MIUPEHHSIM MPOCTOPY MacCH 3IpOK 30UIBIIYIOTHCA 3
MTOCTIMHOIO MBHAKICTIO. PO3MipH 31poK 1 rajJakTUKH BIiIoMY 301bIyroThes. [IpoTe,
paziyc 31pKu 30UIBIIYETHCS 3 4aCOM MPOMOPIINHO 10 KyOIYHOTO KOpEHsS 3 Yacy, a
BIJICTAaHb MIDX 3IpKaMH MPOIOPIIHO 10 Yacy. TomMy 3ipKM B MEXax TaJaKTHKU
BIIIANAIOThCS oHa Bia onHoi. CydacHuid paniyc ['anaktuku Yymanwkuii [nsx 50
THCAY CBITJIOBUX PpOKiB. Jlerko migpaxyBaTu, 1[0 BIH 30UIbIIYETbCS 31
mBuakicTio ~1100 m/c.

OCK1JIbKM MOYaTKOBI MAacH 31pOK 1 TAJAKTUK OyJW MajleHbKUMH, TO BIOPOIOBXK
JeSIKOTO Yacy pO3BUTKY 1 3pOCTaHHS TaJJaKTUK 1X HE MOXHA CIIOCTepIraTH Cy4acHUMU
ACTPOHOMIYHUMHU MeTOoAaMH. Bim3HauWmo, 10 acTpOHOMHU OadaTh JaJieKe MUHYIIC
31pOK 1 TJIAKTUK, KOJIM BOHM OyJIM 3HAYHO MEHIIMMH, HIXK B HUHIIIHIA Yyac. biibiie
TOTO, B MOYATKOBUHM MEpioj 3IpKH Ie HE JOCTaTHbO PO3IrpuUIHCh, MO0 iX MOTIH

peecTpyBaTH acTPOHOMIYHI IHCTpyMEHTH. ToMy ¥ He JUBHO, III0 aCTPOHOMHU OayaTh
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mumie 5% pedoBuan BeecBiTy. B Toil ke yac rpaBiTaiiiiHa B3aEMO/IiS BITIyBa€ Macy
TaJIaKTUK, SKOI BOHA € B Hamr 4ac, To0To, Bci 100%. Ockinbku Ckamspue [lone,
Oymyun  OaraToBUMIpHMM, (QopMye TrpaBiTalliiHy  B3a€EMOJIO, SKa  TEX
OaraToBUMIipHa, TO ¥ HE IMBHO, IO ISl B3a€EMOIsl OaunTh Cy4yaCHUM CTaH MaTepii y
Bcecniti. CripaBa B ToMy, 110 MiX IIapaMu po3iiapoBaHoro Cynep-mpocTopy iCHye
Bukiinkana Ckanspaum [lonem iHdopmaiiiiiHa B3aemoJlis 4yepe3 JeNOKalli30BaHy
Touky. lle mae MOXIMBICTH TpaBiTAIliiHIA XBWII MHUTTEBO 00’ €qHYBaTH JBI
B3aEMOJIIOUI MacHh 3a YYacTI0 OJHOBHMIPHOTO 1 JBOBHMIPHOTO IIPOCTOPIB.
Po3paxyHOk TmoOKa3zye, M0 Ha PI3HUX I1€papXIYHUX PIBHAX TpaBiTalliiiHa XBWJIA
MPOXOJUTh YEPE3 HU3BKO PO3MIPHI MPOCTOPH 3 PI3HUM BKJIAJOM OJAHOBHMIPHOIO 1
JABOBUMIpHOTO npoctopiB. [Ipote, el ¢akT cipuyrHIOE Mady BEIMYUHY KOHCTaHTU
rpaBiTaliiiHoi B3aemonii y BeecsiTi [13], B TOl yac Ik B OJTHOBUMIPHOMY MPOCTOpI1
KOHCTaHTH €JICKTPOMArHITHOI 1 IpaBiTAIlIiHOT B3a€EMOJIN MarOTh BEIMYMHU OJHOTO
HOPSAIKY.

BucHoBku

Ha mincraBi po3riisigy HasBHUX B HAYKOBIH JIiTepaTypi MEXaHI3MiB 3pOCTaHHS
Macu TrajakTuk 3 no3uiid CraHmapTHOi Mojenl CTBOpeHHs BcecBiTy, a Takox
MeXaH13MiB, SIKi BUTUIMBAIOTh 3 BUKOpucTaHHs mojeni BMIIE, nokasano HacTymHe.

1. ACTpOHOMIYHI CIOCTEPEKEHHsSI 3ITKHEHHS OKPeMHX TallaKTHK 1
MOJICTIIOBaHHSI TMPOLIECIB 3POCTaHHS BEIMYMHU TaaKTUK 3 BUKOPHCTAHHAM
CranmapTHOoi MoOJeini CTBOpEeHHS BcecBiTY HECHPOMOXKHI TMOSCHUTUA CY4acHY
CTPYKTYypy BcecBiTy, a Tako CTPYKTypy 1 BEIUYHHY Cy4aCHUX TaJIaKTHUK, OCKIJIbKU B
CrangapTHii MOJIel HE BUKOHYIOThCA 3aKOHU (D13UKU.

2. Mogens BMIIE ctBOopeHa TakuM 4MHOM, LI00 B Hii BUKOHYBAJIUCh BCl
3akoHM (13uKU. ToMy BOHA CIPOMOXKHA aIeKBATHO MOSICHUTU CTPYKTYpy BceecBity, a
TaKOXX MEXaHI3MH CTBOPEHHS, CTPYKTYPY 1 BEIMUUHY TaJaKTHK.

3. 3rigno 3 momemwmo BMIIE nam BcecBiT € mapoM po3miapoBaHOTO
Cynep-BceecBity, sAkuil ckiafaeTbcs 3 YOTHUPbOX OKpeMux mmapiB. [lepmmm 1
TOJIOBHUM CEpeJl HUX € HYyJb-BUMIPDHUW TPOCTIp, SKUKA € GyHIAMEHTATHHOIO

12-BumipHOIO c(eporo, KOKEH 3rOpHYTHH BHUMIp SKOi Ma€ BEIMYHUHY MOPSIAKY
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nopxunu Ilnanka. Yepes o chepy B Cynep-BeecsiT Bxoguts Ckansipue [lone 3
MOCTIHHOIO MIBUKICTIO, 3aTIOBHIOIOYH BC1 IIAPH 1 CTBOPIOIOYM B HUX YACTHHKH.

4. Y BcecBit Ckanspue [losne BHOCHTH €HEprito 1 mporpamy CTBOPEHHS Ta
eBomrorlii BcecBiTy 1 Hapomkye pedoBuHY (OIHEHTPOHM) 3 TMOCTIMHOIO MIBHIKICTIO
1-10* kr/c B oKO1i iCHYFOUHMX HYKIOHIB. TaKHM YHHOM 361IBIIYETHCS Maca aTOMHHX
sanep, BiAOYBaIOThCS palOaKTHUBHI IPOIIECH PO3MHOKCHHS sJep 1 HarpiBaHHS
pedoBuHHM. Tak 3poctae Maca 3ipok. Tak 3’SBISIOTHCS BaXKi sApa XIMIYHUX
€JIEMEHTIB.

5. Marouu nporpamy crBopeHHst Beecity, Ckamnsipue [lone 3 camoro modartky
CTBOPHWJIO MOr0 y BIAMOBIIHOCTI 3 3aKOHAMHU 1€papxii, a OTXke, 31pku 00’€AHaH] B
ranakTuku. [Ipoctip BeecBiTy po3mMproeThesi, Maca rajJakTHK 30UIbIIYETHCS, BCE B

MPOCTOP1 00EPTAETHCS.
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OIITUYECKHUE CBOMCTBA IIMPOKO30HHOI'O TPHOKCHJIA
MOJIMUBJIEHA MoO;

My3agaposa CyJtannama AHBapOBHA,
1.¢.M.H.,C.H.C.

Tamutanosa /Ilwsinoza MypoaujioBHa
JOKTOPaHTKA

HHWUW dusuku noaynpoBoIHUKOB

Y MUKPO3JIEKTpOHUKM HY

V30ekncrana, TamkedT

Beenenne. OqHOM U3 3HAYMMBIX 33724 COBPEMEHHOMN JJIEKTPOHUKH, SBIIETCS
MOMCK HOBBIX MarepuanoB. He cmoTps Ha OypHO€ M 3HAYUTEIBHOE Pa3BUTHE
KPEMHHUEBOM TEXHOJIOTMM, CHEKTp TpeOoBaHMM U 3a4ay, CTOSIIUX Mepen
COBPEMEHHOM 3JIEKTPOHUKOW HACTOJBKO ILIMPOK, YTO I €ro YAOBIETBOPEHUS
HE0OXOMMbI HOBbIE MaTePUAIbl U TEXHOJIOTHUH.

OnHOM M3 MEePCIEKTUBHBIX TPYIII BEIIECTB, MJI MPAKTUYECKOTO MPUMEHEHUS,
ABIISIIOTCS OKCUJBI TEPEXOAHbIX MeTauioB. Ilepexomnpie Mertasuibl, Onaromaps
HE3aI0JIHEHHBIM 3JIEKTPOHHBIM 000J104YKaM, 00J1aJal0T IEPEMEHHOM BaJICHTHOCTBIO U
o0Opa3yer 1eNbIi psiJi COSTUHEHHI ¢ Kucaopoaom [1-3].

ToHKME TMJIEHKM OKCHJIOB TEpPEXOJHBIX METAUIOB HAXOJAT IMIUPOKOE
IIPUMEHEHUE B KAYE€CTBE MAaTEPHUAIIOB JJIs1 SJIEMEHTOB JIEKTPOHHON TEXHUKH U B PSIJIE
Clly4yaeB HeCyT (PYHKUMOHAJIbHYIO Harpy3ky. OKcuapl HUOOMS, BoOJIbPpama,
MOJINO/IEHa HM3BECTHBI KaK BEIIECTBA C 3JIEKTpa U (POTOXPOMHBIMU CBOMCTBAMH.
[IpakTuecku Bce MEPEXOIHbIE METAILJIbI, B COEAMHEHUHN C KUCIOPOJOM, MPOSIBISIOT
CBOMCTBAa DJIEKTPOHHBIX Mepekitovarenel, o01anaioT (a3oBbIM  MEPEXOIOM
METaJUT-TUAJICKTPUK. BHEIHMA BUJ METaNIMYECKOro MOJUOJCHA 3aBUCHT OT
cnocoba ero mnosiydeHus. KoMmakTHbId (B BHAE CIMTKOB, IPOBOJOKH, JIMCTOB,
IJJACTUH) MOJUOACH — JOBOJIBHO CBETJIBIM, HO OJICKJIBIA MeTayl, a MOJUOICH,
MOJIyYEHHBIN B BUJIE 3epKajla pa3ioKeHUEeM, HapuMep, KapOruHoia — OJIECTAIIMMA, HO
cepbiil. MoyO1IeHOBBIN MOPOIIOK UMEET TEMHO-CephIi 1IBET. [I1oTHOCTE MONTMOIEHA

10280 kr/m3. Temneparypa miaBnenus 2623° C, kunenus 4639° C. U3BecTHa TOIBKO
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omHa (Tpu OOBIYHOM JABJICHUHM) KpPUCTALIMYECKAas MOAu(UKAIUS MeTauia ¢
KyOM4ecKkoil 00BheM, HO IICHTPUPOBAHHOW pEmIeTKOW. B coBepieHHO dHCcTOM
COCTOSIHUM KOMIAKTHBIA MOJMOJEH IJIaCTUYEH, KOBOK, TATYY, JOBOJIBHO JIETKO
MoJBEpraeTcsl IITaMrnoBke M mpokaTke. [Ipu BbICOKMX TeMmieparypax (HO HE B
OKUCJIUTENbHOU aTMocdepe) MPOYHOCTh MOJHOJEHA MPEBOCXOAUT MPOYHOCTh
OOJNBIIMHCTBA OCTaJbHBIX MeTaioB. [lpu 3arps3HeHUM yriepoioM, a30TOM HIIU
cepord MOIMOJIeH, TMOJA00HO XPOMY, CTAHOBUTCS XPYNKHM, TBEPABIM, JJOMKHAM, YTO
CYILLIECTBEHHO 3aTpyJHseT ero oOpaboTky. Bomopon odeHb Mano pacTBOpUM B
MOJuOACHE, TO3TOMY HE MOXKET 3aMETHO BJMSATH HAa €ro  CBOMCTBA.
MonubpeH - Xopouuii TPOBOJIHUK AJIEKTPUUYECTBA, OH B 3TOM OTHOIIEHUU YCTYIMaeT
cepedpy Bcero B 3 paza. DIEKTPONPOBOIHOCTh MOJIMO/IeHA OOJIbIIe, YeM Y TUIATHHBI,
HUKEJS, PTYTH, XeJe3a W MHOrux Jpyrux wmertamioB. [lomydeHsl mi€HOUYHBIE
CTPYKTYpbl, HA OCHOBE OKCHJAa MOJHUOJEHA, C MOCIEAYIOIIUM HCCIEIOBAHHUEM HX
CBOWCTB 3JICKTPUYCCKMMH U ONITHUCCKUMHU MeTonamMu [4-6].

B 0OBIYHBIX yCIIOBUAX MOJMOJEH YCTOMYMB Jake BO BJIAXXHOM Bo3nyxe. Ero
pEaKIMOHHAsA CIMOCOOHOCTh 3aBUCUT OT CTENEHU W3MEIbYCHHOCTH, M MEJIKHM
MOPOIIIOK BCE K€ MEIJICHHO OKHUCIISETCS BO BJIQKHOM BO3AyXe, JaBas Tak
Ha3bIBAEMYI0 MOJHUOJCHOBYIO CHHb. DHEPTrUYHOE B3aUMOJCUCTBHE MOJMOACHA C
BOJSIHBIM MapoM HauuHaetcs npu 700° C, a ¢ kucnopoaom — pu 500° C:

Mo + 2H20 = M002 + 2H2
2Mo + 30, = 2M00Os.

Iean pa6oTsl. BeipamuBadus TOHKHX MOJYIPOBOAHUKOBEIX MIeHOK MO0O; 4,
pa3JIMuHble MOJJIOKKUA TEPMUYECKHM HCHapeHueM B BakyyMme. TepMoBaKyyMHBIN
METO/] TOJIy4YeHHUs TOHKHUX IJIEHOK OCHOBAaH Ha HarpeBe B BaKyyMe€ BEIIECTBA JO €ro
AKTUBHOTO UCIIApEHUs W KOHACHCAIlUM MCIIAPEHHBIX aTOMOB Ha TOBEPXHOCTHU
MOJJTOKKH.

UccnenoBanne y momydeHHbIX MmIEHOK MO0O;3; xoadduiinenta mpomycKaHus
cnektpa T(A) u ko3 dunmenra orpakenuss R(L) ¢ Torkum npoposimum ciioem SnO,
M Ha KBapIIEBOW IMOJUIOKKE OOJIBIION WHTEpEC Uil MPAKTUYECKOro MPUMEHEHUS B

00J1acTH COBPEMEHHOM JIEKTPOHHONU TEXHHUKE.
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OkcnepuMeHT. OOpasipl A UCCIAEAOBAHUS OBUTH MOMYYEHBI TEPMUYECKUM
pacnpuieHreM TopomkooOpazHoro MoO; uyumcrtoroit «Y» ¢ wmaccoBoit monei
ocHOBHOTO BemiecTBa 99,1 %, ¢ MonubaeHOBOM JToA0uKH, Ha ycTaHoBke BYII-5M B
Bakyyme, ipu gasiermu 107 Ila.

B O0ZHOM TEXHOJIOTMYECKOM IMKIIE, MPOU3BOAWIOCH HAIbUIEHUE Ha
CTEKJISIHHYIO TIOJUIOXKKY, MOKPBITYIO TOHKHM TMpoBojsdmuM cioemM SnO, u Ha
KBapIEBYIO MOIOKKY. [Ipu sTOM, cTeKIssHHas macTiHa ¢ HaHecEHHBIM SNO, u
KBapleBas IUIACTHUHA, HWMEIHM OJMHAKOBYID OPHEHTAlHMI0 MO OTHOUICHUIO K
ucrnapurennto. Takoil mpueM, JOCTATOYHO TOYHO, IMO3BOJISIET MOJYYUTh TUIEHKH C
OJIMHAKOBBIMM CBOMCTBaMH, Ha pa3WYHBIX MOMJ0KKax. Bce o0pasupl HMEIOT
PABHOMEPHYIO CUHIOKO OKPAaCKYy.

Ha noBepXHOCTh OKCHJa MOIUOAEHA, YEPE3 MACKY, HAMbIJICHbI METAJUTUYECKUE
KOHTaKThl. Macka npejcTaBisieT cOOOW CTANbHYIO TUIACTUHKY, C TPYIIION KPYTJIbIX
orBepcTuid, nuamerpom 0.5 MM wim 1 MMm. B kadecTBe maTepuanioB KOHTAKTOB
HCIIOJB30BAIMCH CEPEOPO U MEIIbXUOP.

B nannoii pabote aiis uccienoBanus ontuyeckux cBoiictB M0oO3; mpumensics
METOJT CIIEKTPO(POTOMETPUICCKOT0 U3MEPECHHMsI ToKa3aTenel npomnyckanus — T(A) u
orpaxkerust — R(A).

N3mepeHuss TOpOU3BOAMINCH HA  OJHOJIYYEBOM  aBTOMAaTU3HPOBAHHOM
cnekrpoporomerpe CO — 56, KOTOpBIA NO3BOJISET MPOBOAUTH H3MEPEHHS B
nuarmna3zoHe giuH BoaH 190 — 1100 M.

C 1uenpi0 yMEHBIICHHUS BJIUSHUS TOMJOXKKH HAa pe3yJbTaThl ONTHYECKHUX
U3MEpPEeHH, 00pa3upl ObUIM TMOJy4YeHbl Ha KBapLEBbIX Momsoxkkax. Ha puc.l
MPE/ICTABIICHA 3aBUCUMOCTH KOd(DPHUIMEHTa MPOMYyCKaHUSI KBAPIIEBOW TMOJMJIOXKKH,
KOTOpasi OblJIa UCIIOJB30BaHa B AKCIepuMeHTe. BuaHo, 4To B 1Mana3zoHe JJIMH BOJIH
340 — 1100 HM, umcmosib3yemasi TMOJJIOkKKa HE BHECET 3HAUMTEIHLHOTO BKJIaJa B
u3MepeHust KodPUIMEeHTa TPOITYCKAHMS.

CrexTp mpoIycKaHus TMO3BOJISIET ONPEEsATh TOJNIIUHY MPO3pPAaYHBIX TIIEHOK

110 ITOJIOXKCHHUAM I/IHTep(I)epeHI_[I/IOHHBIX MaKCUMYMOB U MUHUMYMOB.
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Puc.1. Cnektp ko3 PpunueHTa nponycKaHusi TPHOKCHAA

MoO; Ha kBapueBoii moaoxke T(L).

Kak BumHo u3 puc.l, cnekrp ko3dpduuumenta mnpomyckanus T(A) ToHKOH
wi¢Hku Tpuokcuga MoO; mosiydeHHOW Ha KBaplEBOW TMOJIOKKE, HAuWHAS C
ynbTpaduoneToBoit obmactu cuektpa A > 280 nm mpocTtupaercs 10 nHppakpacHOH
obsactu cBetoBoro manmydenus T(A) >94% [7].

Ha cnekrpodoromerpe CD-56 B nuamazone 200-1100 HM ObLIH TOTYYEHBI
CHEKTPAJbHBIC XapaKTEPUCTUKH MOI0keK, MIEHOK SnO, m Mo0O; Ha crekie,
kBapiie, 1 cTpykrypsl MoOz; — SnO; — ctekino. Ha audpakromerpe JJPOH — 6 Ha Tex
e o0pasiax nmoiaydeHsl gudpakrorpaMmel. [1o pe3ynbratamM peHTTeHOCTPYKTYPHOTO

aHaJIN3a, HAIbIJICHHBIC TUICHKH SIBIISTIOTCSI aMOp(HBIMU U cooTBeTCTBYIOT MO0O;3[8,9].
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Puc 2. CnexTpajbHasi 3aBUCUMOCTh KOG PUuMEeHTa NPONYyCKAHUA 00pa3na

OKCHIa MOJIMOIeHA U MO/JI0KKH ¢ TOHKHM NMPOBOASIINM c1oeM SnO,.
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PucyHnok 3. CnekrpajibHasi 3aBUCHMOCTb KO3(p(PHULMEHTA 0TPaKeHU

R(1), odpa3ma okcuaa MoJMoGaeHA.

BoiBoabl. [lonmyueHbl TIEHKM TpUOKCHIA MOJMOJEHA HA Pa3TUYHBIX
MO/JIOKKAX METOJOM TEPMHUYECKOTO pacibuieHus mopoikooopaznoro MoO;
[TomyuenHbie CrIeKTphl Ko3(duipenTa mnporryckanus T(A) MO3BOJIAIOT ONPEICIUTh
JUCIIEPCUIO TIOKA3aTelisl MPEJIOMJICHUS W TOJIIMHY 00pasnoB. OmnpejeneHsl u3
Y4aCTOK CIIEKTPaIbHON 3aBUCUMOCTH KOA(D(PHUIIUEHTA IPOITYCKaHUsI, C BBIJCICHHBIMU
orubaromuMu UHTEPPEPEHITMOHHBIX MAaKCUMYMOB M MHUHUMYMOB KO3((duIlMeHTa
orpakeruss R(A) u tommmua miénok. [lo npuBeAEHHON 3aBUCHMMOCTH pacCYMTaHa
aUcnepcHs mokaszaTesns npenomieHust oopasua. IloaydeHHblil pe3ynbTaT JOCTATOYHO

XOpomo COoriiaCoBbIBACTCA C JaHHBIMU, IIPUBOAUMBIMHA B JIMTCpPATYypaXx.
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Ph.D in architecture
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Annotation: The article discusses the main directions of development of the
Karabakh and East Zangezur economic regions after their liberation from 30 years of
occupation. The scale and complexity of the design and restoration work carried out
in the period after liberation to date and the priority areas planned for the next 20
years are assessed. An overview of design work in the field of village construction in
the Karabakh and East Zangezur economic regions, features of the approach to the
design of smart villages are given. Purpose of the study. To reveal the main
directions of development of territories liberated from occupation in the Karabakh
and East Zangezur regions using the example of village construction, to give an
overview of the work carried out in this area and to identify the features of the
approach to the design of villages and the settlement system as a whole. Research
methods: systematic approach, statistical analysis, review of project materials for
villages in the region under study. Results of the study The difficulties faced by
planners in the re-development of territories destroyed as a result of occupation in the
Karabakh and East Zangezur economic regions were identified, a review of design
and construction work on the restoration of infrastructure and residential settlements
was carried out, the main directions of development of rural construction and

prospects for their development were identified in the regions under consideration.
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As part of the “Great Return” program, an unimaginable scale of work was
launched in Karabakh and Eastern Zangezur to restore the economy of the territories
of Azerbaijan liberated from 30 years of occupation. The complexity of this work lies
primarily in its limited time, since each of the internally displaced persons and
refugees dreams of returning to their native lands as soon as possible. Another
challenge is the large investments that need to be made to revive the economies of
these regions. An important role is also played by design and construction work on
the creation of transport, engineering, social and other infrastructure, which must be
carried out correctly and in a short time. Due to the limited time frame, demining of
certain areas is carried out in parallel with restoration work. As can be seen from the
above, the process of restoration of these territories is quite complex, multi-purpose
and multifaceted. It should be noted that Azerbaijan encountered such a process for
the first time, and had no such experience before this time. Cities and villages are
being built from scratch.

To imagine the scale of the construction work being carried out, it is enough to
say that already in 2026 it is planned to return 140 thousand internally displaced
persons to Karabakh and Eastern Zangezur, who will be accommodated in 100
settlements, including 9 cities and 8 villages [13]. All these settlements will be
provided with a full range of social infrastructure, such as educational, healthcare,
trade, sports, etc. However, a large amount of work has been carried out in a short
period.

The “State Program for the Restoration and Sustainable Development of the
Liberated Territories of the Republic of Azerbaijan for 2021 - 2025” has been
developed. [14], General plan of the territories liberated from occupation. These
documents include long-term, medium-term and short-term measures to restore the

region (Scheme 1).
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Improving the living standards of the population,
ensuring sustainable development and
improving the liberated territories

L infrastructu —

Scheme 1. [2]

When developing programs for the restoration of liberated territories, important
areas were compliance with their global development goals, maintaining sustainable
economic growth of the country, ensuring employment of the population, preserving
historical and cultural heritage, using alternative energy sources, introducing the
SMART system in the construction of villages and cities, maintaining environmental
balance and etc. The development of these regions will be based on the following six
areas, which will be implemented through public-private partnerships: mining, light
and food industries, agricultural industry, green energy, logistics and tourism. These
areas of the economy, based on the resource potential of the Karabakh and East
Zangezur regions, will help improve the economy of the Republic. Analysis of the
indicators of the national economy of the liberated territories gives a general idea of
the share of products in the Republic: wheat - 15%, viticulture products - 32%, meat
products - 15%, milk - 17%, wool - 20%, eggs - 4, large and small cattle — 15 and
19%, respectively [1]. Establishing stability in the region contributes to the formation
of a safe and stable region here, the creation of transport and logistics corridors and
the development of trade and economic ties [9].

Over the course of three years, design work was carried out, as a result of
which master plans for the cities of the Karabakh and East Zangezur economic
regions (Aghdam, Fizuli, Jabrail, Zangelan, Gubadli, Kalbajar), as well as a number
of villages and towns in these regions. Large infrastructure projects are being

implemented, such as airports (Fuzuli, Zangelan and Lachin), highways
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(Ahmedbeyli-Fuzuli-Shusha of the planned 500 km in 11 main directions), railways

(Barda-Aghdam,

Goradiz-Agband-Nakhichevan-Ildir,

Horadiz-Fizuli-Shusha),

energy facilities (1 power plant, 5 substations, the Gyulyabird, Sugovushan-1 and

Sugovushan-2 hydroelectric power stations have been restored) (Table 1.).

Table 1.

Network of new transport communications in Karabakh and Eastern

Zangezur [7]

Q Name Capacity and Runway, traffic
< length lanes
|_
Fuzuli International Airport Put into operation | 3 km
£ Zangelan International Airport Under 3 km
S construction
< Lachin International Airport Currently at the design stage
Kalbajar Airport Currently at the design stage
Victory Road 101 km 4-6 lane
Ahmedbeyli-Fuzuli-Shusha 81,6 km 4- lane
Toganaly-Kelbejar-Istisu 83 km 4- lane
Kelbejar-Lachin 73 km 2- lane
38 Horadiz-Minjivan-Agbendi 123,8 km 4-6 lane
§ Talysh-Tapgaragoyunlu-Gashalty | 22 km 2- lanes
= Khudaferin-Gubadly-Lachin 70 km 4- lane
O Shukurbeyli-Jebrail-Hadrut 43 km 4- lane
Fuzuli-Hadrut 13 km 4- lane
Barda-Aghdam 45 km 4- lane
New alternative road beyond the | 23 km 2- lanes
.Lachin mountains
Barda Aghdam 45 km Construction s
being completed
= Horadiz-Agband-Nakhichevan- No exact data Construction  is
= | Ildir planned
& | (along the Zangezur corridor)
Horadiz — Fuzuli — Shusha No exact data Construction s
planned

In accordance with the planned strategic priorities for the development of the

Karabakh and East Zangezur economic regions, at the beginning of 2021, the

foundations of the first industrial parks in this zone were laid (industrial parks in the

Aghdam and Jebrail regions, Dostlug Agropark in the Zangelan region) (Table 2).
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Table 2

Industrial parks and agricultural parks in the Karabakh and East

Zangezur economic regions [8; 11; 12]

Name Characteristics and purpose
Aghdam The park territory occupies 190 hectares of land. The park consists
Industrial of: food processing enterprises, small, large and service enterprises;
Park heavy vehicle fleet; bases for the sale of building materials, as well
as social and technical areas. It is planned to create 33 enterprises in
the park for the production of materials, canned fruit and
vegetables, meat and dairy products, wines, feed, as well as for the
production and processing of fertilizers, packaging of agricultural
products, service areas, and refrigerators. The volume of investment
by park residents will be 110 million manat.
Industrial The park covers 200 hectares of land. It will be divided into:
park in the | agricultural, industrial, social and technical zones. The park will
Jabrayil include a logistics and shopping center, warehouse complexes,
regionand | wholesale and retail sales facilities, a fleet of heavy-duty vehicles,
the Araz | customs, gas stations, repair centers for cars and other equipment. It
Valley is planned to organize an enterprise in the park for the production of
Economic facing and insulating materials for the construction of various
Zone ligatures, metal structures, packaging of agricultural products,
production and processing of canned fruits and vegetables, dairy
and meat products, and production of wines. feed, fertilizers,
sericulture enterprises, cold stores, small production and service
areas. A container town for 150 people will be built in the social
zone of the park. Office buildings for park management and
residents, residential buildings and service facilities for
administrative staff, resident engineers and builders carrying out
construction, a medical center, a sports ground and other
infrastructure will be created here
"Agropark | The park was created by investors from Turkey and Azerbaijan. The
Druzhba' agricultural park will breed 4 thousand heads of cattle, produce
in Zangilan | agricultural products and other projects. Administrative buildings,
district social facilities, recreation areas, housing for service personnel, as

well as closed and semi-open livestock complexes will be built. The
agricultural park provides for the production of crop and livestock
products.

Note: Residents of industrial parks are exempt from paying income tax, land and
property, VAT on the import of machinery, installations and technological
equipment imported for production purposes for a period of 10 years and customs
import duties on imported machinery, technological equipment and installation for
a period of 7 years
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Work to restore residential settlements in the destroyed areas is progressing
successfully. Much attention is paid to taking into account the specifics of the area,
the mentality of the people, the traditions and habits of the settlers.

According to the General Plan for the territories liberated from occupation, the
majority of internally displaced persons will be employed in agriculture. In 2023,
residents of the village of Talysh and the city of Lachin were returned to their homes,
and the villages of Zabukh and Sus (Lachin district) will soon be resettled.

Currently, the foundations of more than 30 settlements (8 cities and 22
villages) have already been laid. High standards are applied when designing

residential communities. The projects of some villages are discussed below.

Smart village Aghali (Zangilan). The villages of Agali-1, Agali-2 and Agali-3
in the Zangelan region are the first villages in Azerbaijan designed according to the
concept of “Smart village” or smart village (“Geoproject” MMC). Along with
residential buildings, industrial buildings and social and communal facilities, a smart
village implies the presence of technologies, electronic control centers that allow
monitoring and controlling the entire process of functioning of a residential
settlement, as well as alternative energy.

According to the general plan, the population of the villages will be
approximately 1,400 people. To date, 420 people (86 families) of internally displaced
persons have been returned here and the construction process continues. As part of
the self-development program, the Small and Medium Business Development
Agency, the Agrarian Services Agency and the Azerbaijan Employment Agency
conducted trainings among individual and small entrepreneurs planning to operate in
Agali.

To help this category of entrepreneurs, these structures provided free

equipment for car service centers, beauty salons, production of bakery products, etc.

[6]
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General plan of the village of Aghali (Zangelan)

Dovletyarli village (Fuzuli). The foundation of the village of Dovletyarly,
Fuzuli region, was laid in 2021 (“Geoproject” MMC). Just like in Aghali, this village
also provides for the use of green and alternative energy and smart management
technologies. These technologies will be used not only in monitoring residential,
social and industrial facilities, but also in the agricultural sector (smart agriculture).
The village's economy is based on business projects in the field of potato growing
and export-oriented fishing through aquaculture systems, as well as poultry farming,
which will create new jobs. Rural tourism and hotel chains will play an important role
in the lives of villagers. At the first stage, the general plan provides for the
construction of 450 residential buildings (1,700 people) [10]. In total, 1,169 families
or 4,414 people are planned to be resettled here by 2040 [4].
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Master plan of the village of Dovletyarli (Fuzuli)

Hadrut village (Khojavend). Unlike many settlements, the Hadrut village of
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the Khojavend region was not completely destroyed. That is why an important part of
the design of this village was the preservation of the existing planning structure, main
roads and the existing military unit (“SP Architect”, REM Mimarlik).

Hadrut village, photo recording from a bird's eye view

For this purpose, the project included an analysis of buildings and structures
for their safety.
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Hadrut and surrounding villages. Buildings and structures being demolished

When designing, the village of Hadrut was considered together with the
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surrounding villages, so its territory includes the villages of Edisha, Tagaser,
Chinarly, Dogdoshu, Gochbeydi, Guneshli and Gyrmyzygaya. The territory provided
for these residential areas is about 600 hectares. The project population including
villages is 6,780 people (1,418 families) [5].

General plan of the village of Hadrut (Khojavend)

Village Sarydzhally (Jabrayil). The project for the village of Saryjally in the
Jabrayil region was developed for the period 2023-2043 by the Azgosproekt design
institute.

The project population for the estimated period is 4740 (1185 families) [3].
When developing the concept, special attention is paid to the use of historically
established villages (Sarydzhally, Amirvarly and Mezre), included in the
administrative boundaries of the designed village as independent structural residential
units-blocks, taking into account the geographical features of the area when zoning
the village territory, transport solutions that form connections between individual
zones settlements, the formation of an ecological and sports and recreational
framework of the village, the formation of an environment for the promotion of

family businesses, etc.

157



hally (J arravvil)l View from above

Conclusions. Thus, based on the analysis, we believe that the restoration of
rural settlements in the territories liberated from occupation in the Karabakh and East
Zangezur economic regions should be based on the following principles:

- maximum consideration of the specifics of the area, mentality, traditions and
habits of immigrants;

- ensuring employment of the population primarily in agriculture, as well as in
the sphere of services and innovations;

- preservation of historical and cultural heritage, as well as memorable places,
to create associations with the past;

- introduction of a smart system in the construction of new settlements;

-maintaining ecological balance with surrounding areas;

-use of alternative energy sources and “green energy’’;

- use of agricultural tourism, etc.
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Abstract: At the end of the winter season, spider web-like spots appear on the
sand dunes located in the subpolar regions of Mars. Studies have shown that they
appear along the perimeter of subpolar dunes with the beginning of spring, and by
summer they disappear. The researchers tried to explain the location of the spots
using known physical mechanisms. It was even believed that these spots could be
visible signs of the presence of certain forms of life on the planet. Also, these spots
look as if they are streams of gases that are blown from the middle of the cavities
through narrow openings in the ice surface. With spring warming, this ice turns into
almost transparent ice. The sun's rays penetrate through it and heat the lower layers of
the frozen mixture of carbon dioxide, water, dust and sand. This dirty substrate
becomes very dark and therefore heats up quickly. Formed at a certain depth, peculiar
gas "reservoirs" press on the ice from below. At the same time, the ice breaks under
pressure in some places and gas escapes through the cracks at a speed of up to 45
m/s. Dust and sand captured by the gas rises into the atmosphere. Dark particles of
different masses do not rise high and fall not far from the openings of such seasonal
"mini-volcanoes"”. This is how "spots" with thin patterns in the form of peculiar
"cobweb" forms are formed. The "Curiosity" rover explored wind deposits in Gale

Crater. They pointed to an ancient system of dunes present there. Some of the dunes
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were formed in a very dry climate, and the older deposits were formed in a very wet
one. The study of such historical reproductions with the help of spacecraft and rovers
allows us to point out the features of the past climate and its historical changes in this
region of Mars. A detailed analysis of the sediments indicates that the ancient dunes
had different sizes and moved at different speeds and in different directions. They
had a height of 2-3 to 40 m and were located at distances of 300 to 600 m from each
other. According to satellite data, the sand dunes of Mars migrated at a speed of up to
1 m during one Earth year.

Key words: Mars, dark polar spots, sand dunes, climate change, seasonal

volcanoes.

At the end of the winter season, numerous web-like spots appear on the sand
dunes located in the southern and northern subpolar regions of Mars. Special studies
have shown that these spots appear precisely at the beginning of spring, and by the
summer season they completely disappear. At first, their appearance is observed
along the perimeter of almost every one of the numerous subpolar dunes, and very
rarely — on their crests (Fig. 1). The location of spots regardless of the height of the
surrounding terrain and their shape (round on flat surfaces and elongated on slopes)
were tried to be explained with the help of known physical mechanisms [10, 19]. It
was even believed that the characteristic spots that appear every spring [23] near the
south polar region of Mars could be visible signs of the presence of certain forms of
life on the planet [5, 12, 13, 16]. Thus, in 2003, a group of Hungarian researchers
surveyed the vicinity of the southern polar cap in detail using data from various
spacecraft [7]. And to explain this phenomenon, they proposed a biological
hypothesis in which these spots could be colonies of certain microorganisms. It was
believed that during the winter they are under the surface of the ice cover. After the
appearance of the Sun above the horizon, the rays of light penetrate through the ice
and encourage the renewal of photosynthesis processes. And the heat that is released
at the same time heats up the immediate environment. Water, which in a normal state

would instantly evaporate in the rarefied atmosphere of the planet, is stored in
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cavities under the ice cover. As the ice cover gradually becomes thinner, colonies of
microorganisms become visible through it as gray spots. And as soon as the ice melts
completely, they instantly dehydrate and become much darker. This scenario explains

the presence of a dark center surrounded by a gray halo in these formations.

Fig. 1. Dark spots on the surface of Martian dunes

(http://photojournal.jpl. nasa.gov/).

After all, on our Earth, life exists even in very harsh conditions. In particular,
microorganisms were found in water cavities under the ice cover of salt lakes in the
valleys of Antarctica. However, the conditions in the Martian subpolar dunes are
much harsher [18, 27]. The temperature in them can drop to 147 K, compared to the
minimum value of about 190 K in the Antarctic. In addition, the rarefied Martian
atmosphere [2] transmits much more ultraviolet than even the atmosphere over
Antarctica, which is deprived of a large part of the protective ozone layer. But the
most serious problem for Martian microorganisms is a noticeable lack of water
[8, 15]. Currently, the search for possible physical and geological explanations of this
phenomenon continues. Spots can be formed by the gradual release of gas, in
particular water vapor, from the Martian crust. The possibility of the formation of
similar spots from dust carried by the wind is being considered [4, 24]. According to
the results of observations after 2003, the dark spots look as if they are streams of

gases that are blown from the middle of the cavities through narrow openings on the
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surface. Careful studies have shown that these spots are as cold as the icy crust of
carbon dioxide beneath them. This made it possible to propose a hypothesis,
according to which the visible spots could be gas jets of carbon dioxide mixed with
dust and sand. They break out from under the crust through cracks and holes that are
formed when heated under a layer of dry ice [6].

Since with the arrival of spring, the circumpolar regions begin to warm up [9],
the frozen carbon dioxide crust becomes thinner and thinner; cracks begin to appear
in it, separate holes are formed, and CO, in the gaseous phase with trapped impurities
begins to erupt through them. This hypothesis allows us to explain the color of the
spots due to sand and dust [20, 21, 25], which are part of geyser emissions, and their
rather low temperature. After all, the evaporated carbon dioxide remains under the
frozen layer of dry ice for a certain time. With the arrival of winter around the
Martian pole [11], the temperature there drops as low as 143 K. This is very cold
even for the Martian atmosphere, which is mostly composed of carbon dioxide. At
this temperature, carbon dioxide in the atmosphere turns into ice. And as long as the
winter lasts, more and more of the CO, mixed with dust turns into a solid phase, and
during the winter season it is gradually deposited on the surface of the planet [3]. By
the end of winter, this frozen layer turns into translucent ice, with a thickness of
slightly less than 1 meter.

With spring warming, this ice turns into translucent ice. The sun's rays
penetrate through it and heat the lower layers of the frozen mixture of carbon dioxide,
water, dust and sand. The contaminated substrate beneath this layer of ice is very
dark and therefore heats up quickly. Having passed the liquid stage, the frozen ice
immediately turns into a gaseous state (sublimation of ice takes place). At a certain
depth, a kind of gas "reservoirs™ are gradually created, which put pressure on the ice
layer from below. At the same time, in some places, the ice cannot withstand the
created pressure, it breaks and gas escapes through the cracks formed at a speed of up
to 45 m/s. Dust and sand captured by the gas rise into the atmosphere. These particles
have different masses: heavy grains of sand cannot rise high and fall close to the hole;

this is how "spots" are formed; light dust particles are carried away by the wind from
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the exit point, forming thin patterns called "fans" (Fig. 2, left); and lighter dust

particles are carried to even greater distances.

Fig. 2. Left — Subpolar dark *'spots™. Right — an example of eolian sediments

(http://photojournal.jpl.nasa.gov/).

Due to air currents, some particles fly away as far as possible, while others
remain close to the "throat" of such seasonal "mini volcanoes”. At the same time, the
surface of the ice is covered with a thin layer of dark soil, which absorbs sunlight
more strongly and heats the ice even from above. Many such dark and cold spots with
dimensions of about 50 m have been found both in the southern and northern
subpolar regions of Mars. They begin to appear in late winter in each hemisphere,
first along the perimeter of the dunes, and later (though infrequently) on their crests;
in summer — these spots disappear. At distances from the poles, the sublimation of
carbon dioxide takes place much faster and more intensively. And the surface of the
planet remains covered with ice for a long time, until almost the entire layer of
carbon dioxide turns into gas by the end of the "warm" season. After that, sandy
traces remain in the form of peculiar "web" forms (Fig. 2, left). Thus, Mars, under a
seasonal cover of carbon dioxide ice, forms "mini-volcano” craters on eolian
sediments every spring (Fig. 2 right).

The influence of air masses on the environment can be observed everywhere.
The work of the wind is also a relief-forming factor, which has a particularly great
influence on the territory of sandy deserts. Those forms of relief that were formed as
a result of the work of the wind are called eolian. A relief of this type is formed under
the influence of the following processes:

- deflation — blowing out loose soil;
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- corrosion — grinding and turning of hard rocks;

- transfer of soil by air currents;

- accumulation of materials.

Wind speed is directly related to the movement of soil particles on the surface
of the planet. Thus, during the movement of the flow of air masses, grains of sand
with a diameter of up to 0.25 mm can be moved for a distance of 4-7 m within one
second. At a higher speed (11-13 m/s), their size can be up to 1.5 mm.

The "Curiosity" rover studied wind deposits in Gale Crater (Fig. 3). They
pointed to an ancient system of dunes present there. This region was arid during the
period when this dune system was just beginning to form. While studies of older
sediments clearly indicated that there used to be a lake in this place [1]. By studying
the sedimentary structures and internal stratification of rocks in long-ago
wind-formed sand dunes, one can learn about the physical processes by which they
were formed, reconstruct their previous form, their movement, and determine the
duration of their existence. Research of such historical reproductions with the help of
orbiters and rovers allows to indicate the peculiarities of the past climate and its
historical changes in this region of Mars. The "Curiosity" rover has been operating in
Gale Crater since 2012. Here, at the foot of Mount Sharp, are sedimentary sandstone
deposits. Previous studies have revealed landforms that used to be dunes. Data
collected by the "Curiosity" rover's cameras were used to characterize the type of

these dunes, their size, orientation and movement.

Fig. 3. Ellipse marked on the image of Gale Crater is the primer mission of rover
“Curiosity” (mars.nasa.gov/system/resources/detail_files/3853 PIA15686-Fig1-
new_ellipse_wide-full2.jpg).
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A detailed analysis of sedimentary deposits indicates that the system of ancient
dunes here was hierarchical: they had quite different sizes and moved at different
speeds and in different directions. Large dunes had a height of 20 to 40 m. They were
located at distances of 300 to 600 m from each other. Smaller dunes were 2-3 m high
and could migrate along the slopes of slightly larger dunes. Dunes of large sizes
moved mainly to the north; and smaller dunes headed to the northeast. It is believed
that the formed landscape became a product of changes in the regional climate and
those processes that took place on the surface of Gale Crater during the Hesperian
geological period, which lasted from 3.7 to 3 billion years ago. The environment was
quite arid back then. It contrasts with earlier deposits that were formed in conditions
of a very humid climate. According to observational satellite data, these Martian sand
dunes migrated at a rate of up to 1 m during one Earth year. Now both polar caps are
surrounded by sand dunes, which are formed from pieces of dark volcanic rock
[14, 17, 22, 26] of the basalt type.
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Abstract: Modern society has entered a new stage of development - practical
and research, which is characterized by the active implementation of research
technologies in the educational process. One of the topical areas of education
development in Ukraine is the solution of problems related to the practical
implementation and application of the acquired knowledge in the educational process
of general secondary education. That is why the development of research competence
in biology lessons is the main task of a modern teacher.

The use of experimental teaching technologies allows the teacher to reflect the
reality of the world around him or her, to evoke and activate sensations, to help form
ideas, to promote the formation of biological concepts, and to provide an opportunity
to practically test the acquired knowledge.

Keywords: experiment, experimental learning, educational institutions,

research activities.

Experimental work, using the practical function, helps to provide visualization
of learning, understanding of the essence of the phenomena studied, to realize the
principle of visibility in biology lessons. The use of experimental work ensures that

students are interested in studying biology in general or its individual sections
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[1; 2; 5]. When planning and organizing experimental work in biology lessons, the
teacher should be guided by the fact that the object of controlled influences in the
performance of experimental tasks is not him/her, but the task itself, the
implementation of which has a pronounced practical orientation and certain specifics,
the features of which we have described in the methodology of the research
experiment.

We bring to your attention the methodology for conducting a research
experiment from the section «Plantsy.

Lesson: Respiration of organisms. How plants breathe.

The topic of the experiment: Model of plant stomata.

Aims: To consolidate students' knowledge about plant respiration, to teach
them to model plant stomata, to develop fine motor skills.

Equipment and materials: plasticine, diagrams and drawings.

Methodology:

1. Before the lesson, the teacher informs the students about the necessary
materials for the experiment.

2. The teacher prepares the necessary diagrams and drawings (plant stomata
under a microscope) for the biological experiment.

3. To perform the experiment, take colored plasticine of green, light green, blue
and orange colors.

4. From the light green color we make two bean-shaped plates - this will be our
cytoplasm.

5. From the green color we make a rim for our plates - this will be the cell
membrane.

6. From the same plasticine, make an arbitrary number of small peas - these
will be the chloroplasts of our plant cell.

7. From the blue plasticine we make two small bean-shaped cylinders - these
will be our vacuoles filled with water. We stick them to the centers of our cells.

8. Around the vacuoles we stick our chloroplasts.

9. From the orange plasticine we make two small layers - this is the cell
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nucleus.

10. Glue the nuclei on the cell where you like.

11. Compare the scheme of stomata and what we have done [3; 4; 6; 7].

Control questions after modeling the cell:

1.  What is a vacuole? (A membrane-bound organelle found in some
eukaryotic cells that performs various functions)

2. What are chloroplasts? (A type of plastid, an organelle found in the cells
of plants and some non-plant algae)

3. Cell wall is? (a rather hard layer surrounding a plant cell)

4. Nucleus is? (A membrane organelle found in eukaryotic cells that
contains genetic material in the form of DNA)

5.  What are plant stomata? (gaps formed by two closing or stomatal cells)

Forms, means and methods of work: During the experimental work, it is
necessary to use - practically research methods of work. The practical component
consists of students modeling stomatal cells on the example of what they see in a
microscope or diagram. Such an experiment will help to better absorb and understand
all the components of the stomatal cells of the plant as a whole.

Thus, during the experimental work on the topic "Model of a Plant Stomata,"
such subject competencies as the ability to use and organize one's own knowledge
and skills, and the combination of techniques with practice are formed. Thanks to the
tasks, students will develop the ability to build cell models on their own and develop
fine motor skills. During the experiment, the illustrative method should be used.
Students learn to create a model of plant cell stomata. Such an experiment in a
biology lesson corresponds to the concept of STEAM education, which is aimed at

developing a personality through the formation of competencies.
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[IA®POBI TEXHOJIOI'II B TPOLIECI PO3BUTKY NEJATIOI'TYHOI
MAHCTEPHOCTI MAUBYTHIX YUYUTEJIB TPYJOBOI'O
HABYAHHS I TEXHOJIOT'TH

Anapocenko Aprem OQJieKCaHAPOBUY
AcmipaHt

['myxiBChKMT HAITIOHAILHUN TTeIarOT1IHUI
yHiBepcuteT iMeHi Onekcanapa JloBxeHka
M. ['myxiB, Ykpaina

VY cydacHHX yMOBax IM€pexOoJy OCBITH BlJ TPaIUUIAHOTO WIAXOAY [0
udpoBoro BiOyBaeThes mBHUAKA Tpanchopmarliis. Lludposa ocBiTa crae KIHOYOBUM
€JIEMEHTOM y CTBOPEHHI1 HOBOI PE€aIbHOCTI Ta OCHOBOIO JUIsl OyAIBHUIITBA Cy4aCHOTO
CyCIUIbCTBA. AKTyallbHI TEHAEHIIT Y pe)OpMyBaHHI OCBITHU Ta IHTEHCUBHUMN MPOLIEC
il mudpoBizalii MOPOKYIOTh HOBI (OPMHU MIATOTOBKA MaNHOYTHIX YYHUTENIB Yy
3aKiaJax BHUINOI OCBITM [JIsl YCHIIIHOI 1HTErpanii 1HHOBALM Yy NPaKkTUYHY
MeJaroriyHy JisSUIbHICTb.

Cepen mpo0Jiem, MOB'A3aHUX 13 MABUIIICHHSAM MPo¢deCiHHOTO piBHSI MaOyTHIX
MeJaroriB TMiJ dYac HaBYaHHS, 3aJUIIAIOTHCS AaKTyaIbHHUMH acCIeKTH PO3BUTKY
MearoriyHoi MalCTEPHOCTI K BUINOI MTPodeciitHOl SKOCTI, 1110 3a0e3nedye 37aTHICTh
3idCHIOBAaTH MPO(deciifHy MisUTbHICTh Ha BUCOKOMY PiBHI Ta Ha OCHOBI peduekcii [1].
[lenaroriyuna MalCTEpHICTh $IBJIA€E COOOIO0 BUIIMN PIBEHb PO3BUTKY MNpodeciitHux
XapaKTEPUCTUK  OCOOMCTOCTI, IO  BU3HAYAETHCS  IMCHUXOJIOTO-TIEJArOri4YHO0
MIJITOTOBJICHICTIO, 3/IaTHICTIO O €(PEKTUBHOTO PO3B’S3aHHS IEJaroriyHUX 3aBIaHb,
HOBAaTOPCTBOM,  TBOPYICTIO,  MOOUIBHICTIO, BHCOKHM pIBHEM  OBOJIOJIIHHS
MEJaroriyHO0 TEXHIKOK Ta TMENaroriYyHUM MUCIEHHSM, a TakoX mpodeciiHo-
MeIaroriYyHo KOMIETEHTHICTIO 1HIINX aCIEKTIB.

HaykoBuii 1HTEpeC 30CEPEeKYyEThCS Ha TEOPETUYHHX PO3POOKaX, B SIKUX
TOCIIKYIOTBCSL Takl MOPOOJEeMH: TEOPETHYHI OCHOBM PO3BUTKY NEAaroriyHoi
marictepHocti (O. baptkis, 1. 3s3t0H, I'. Kobepuuk, B. KoBanpuyk Ta iHII); CyTHICTH

nudposizarii ocsity, (B. bukos, A. I'ypxiit, M. Xangak, H. Mop3e, O. Chipin Ta
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1HIII1); BUKOPUCTAHHA U(POBUX TEXHOJOTIA B OCBITHBOMY IPOLIECI 3aKJIaiB BUIIO1
ocBitu (O. ArtonoBa, B. KoBansuyk, JI. ®aminsapceka Ta iHIII).

Ha cydacHomy erari BUKOPUCTaHHS HUMPOBUX TEXHOJOTIA 3MIHIOETHCS POJIb
BUKJIaJ]a4ya, PO3IIMPIOIOUM HOro mpodeciiiHi MOXIUBOCTI Ta 30arauyiodun chepy
3HaHb. Buknagady mnepexoauTh BiJ MO3MIIT "JkKepela 3HaHB" 110 oOpraHizatropa
TBOPYOTO MpOIecy OOpOOKH Ta BHUKOPUCTaHHS iH(opMallii, ctae OLIbII aKTUBHUM
YYaCHUKOM (OPMYBaHHS OCOOMCTOCTI MaiOyTHhOTO BumTens. CTUiab HaBYaHHS
3MIHIOETBCS BIJl TIOKOJIIHHS JI0 TMOKOJIIHHS, a BOJOMIHHS HMUGPOBUMU TEXHOJIOTISIMU
CTa€ BYKIIMBHUM JIJIsI CY4aCHUX 3700yBauiB BUILO OCBITH.

[Ipodeciiina nisyIbHICTH MalOyTHHOTO BUWTENS TPYAOBOIO HABYaHHSA Ta
TEXHOJIOT1M TICHO MOB’s3aHa 3 BUKOPUCTaHHSM I[HTepHETY 1 HOBUX (QopM poOOTH.
OtpumaHHs 3HaHb BI1AOYBaeTbCAd HE JMIIE B JIEKIIHHUX ayJuToOpisX, a U Yy
COILIIAJIbBHUX MepekaxX Ta B €JIEKTPOHHMX JpKepenax iH@opmarii. 3riIHO 3 JyMKOIO
ykpaincekux — gociuigHukiB [ Tencepyk Ta C. MapTuHioK, Ba)XJIHMBO
BUKOPHCTOBYBAaTH IUIAHIIETHI KOMII FOTEpH, MOOLIBHI JIOAATKH Ta I1HTEPAKTUBHI
JIOIIKY Y HaBYAJILHO-IOCIITHUIIBKOMY CEpEIOBUIIII JIJIs IT1IBUILIEHHS Pi1BHS [UGPOBOI
IPaMOTHOCTI MalOyTHIX Y4YWTENIB Ta BOJOJIHHSA MPHUPOJHO-HAYKOBUMHM METOJAMH
Mi3HaHHS, TPOIEAypaMu JOCTIHKEHHS Ta 00poOKoro iH(popMmarii [2].

VY 3B’s3Ky 3 BUMYIIEHOI HEOOXITHICTIO MacOBOTO BIIPOBAKEHHS 3MIIIAHOTO
Ta JUCTAHI[IHHOrO HaBYaHHS B IIMPOKOMY MACIITa0l BUHUKIIA MOKIIUBICTh BUSBUTH
ix HOB1I ocoOmuBocti. Konmeniii Ta METOAWKH 3MIIMIAHOTO 1 JAMCTAHIIIHOTO
HaBYaHHA, 1[0 Oyld po3poO0JeHI 3HAYHO paHillle, CTAIM BKpail akTyaJbHUMH.
BukopucTaHHs XMapHUX TEXHOJIOTiM, 30Kpema 3aco0iB KOMYHIKallii, CIPHUSIIO
YCIHIIIHOMY BIIPOBA/KEHHIO 3MIIIAHOTO HaBYaHHS [3].

3acTocyBaHHs U(PPOBUX 3aC00IB 1 TEXHOJOTH, 1110 HAOYIM pUC MOOUIBHOCTI,
BIUIMBA€ HA OCBITHE CEPEIOBHUINE 1 CTaE MEXaHI3MOM peajizalii 0coOHCTICHOT
THYYKOCTI Ta aJanTalii cy4acHOi 0COOMCTOCTI 10 3MiH y METOJaX HaBuaHHs. Take
CEPENIOBHUILE XAPAKTEPU3YETHCA TUHAMIYHICTIO, MOOUIBHICTIO Ta aJdanTUBHICTIO, a
B3a€EMOJIISI B OCBITHBOMY TIpOlleci MoOKe BimOyBaTucs 0e3 OOMEXKEHb TEepUTOpii

(BmoMa, B 10p031, Ha BYJIHII), reorpadii (3 Oyb-sKkoro Miciis) 1 9acy (B 3py4HHI dac
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1 3py4HoMy Temii) [4].

B enoxy po3BuTKy 1iudpoBOi OCBITH Teaarorivda MaliCTEPHICTh BUSBISIETHCS
nepeayciM y PO3yMHHUX Ta OOIPYHTOBAHMX MAisIX BUMTENs, IO BKIIOYAIOTh B cebe
e(eKTHUBHY OpraHizamil0 HaBYAJIbHO-TI3HABAIBHOI MISUIBHOCTI CTYACHTIB Ta
BCTAHOBJICHHS I1€JarOT1YHOTO B3a€MOJIl 3 yCIMa YYaCHHUKaMHU OCBITHBOTO IPOLECY.
KpiM Toro, BoHa BUSBISETbCS B 3JaTHOCTI IO CAMOBJIOCKOHAJIEHHS MNEAAroriyHUX
3M10HOCTEH Ta 1HIIMX BAXKIMBUX MPO(dECIHHO-TIENAroriuHuX SKOCTEH Yy KOHTEKCTI
U(PPOBOTO OCBITHHOTO CEPEOBHILIA.

CydacHuil yuuTesab TPyAOBOrO HaBYaHHS 1 TEXHOJIOTIH MOBUHEH MaKCUMaIbHO
BUKOPUCTOBYBaTH MOXJIMBOCTI, IO HAJAIOTh LHUQPPOBI TEXHOJOTIi, 3 METOIO
I1IBUIIICHHS €(PEKTUBHOCTI CBOET MEIaroT14HOI ISUTBHOCTI.

Buxopucranns uudpoBux 3aco0iB y npoueci iAroTOBKA MailOyTHIX YUHUTEIIB
TPYJIOBOTO HaBYaHHS 1 TEXHOJIOTIM MalTh pI3HI OprasizamiiHi  Gopmu:
OHJIAaITH-KOHCYJIbTYBaHHS, OHJIAH-TPEHIHTH, XaKaTOHW, BEOIHApH, EJIEKTPOHHI
BIpTyaJIbHI ~ J1abopaTopii,  €JEKTPOHHI  COLIaJlbHI ~ MEpEeXl,  BIJIBIIyBaHHS
IHTEpaKTUBHUX MY3€iB HayKH, CTBOPEHHS Mpe3eHTalil, mIaTgopM ISl CIILIKyBaHHS
3a HAYKOBUMH IHTE€pPECaMH, MIDXHAPOJHI KOHKYPCH 3 PIIIEHHS HAyKOBO-TEXHIYHUX
3a/1a4, BIpTyajabH1 TEXHOMAPKH Ta 1HIII.

JIisi MMPOKOTo Ta MEAAaroriuyHo OOTPYHTOBAHOTO BUKOPUCTAHHSA HH(PPOBHUX
TEXHOJIOT1M y PO3BUTKY MEIaroriyHol MaCTepHOCTI MalOyTHIX YYUTENIB TPYAOBOIO
HaBYaHHS 1 TEXHOJIOTIH, BBa)XKa€EMO JOLUIBHHM BIPOBAIXKEHHS 1HIYCTPiaIbHOTO
nigxoay. el miaxig BpaxoBye NCUXOJOro-NeAaroriyii aclekTH MijJ yac po3poOKH
METOIMYHUX CHCTEM HABYaHHSI Ta CTBOPEHHS BIJAKPUTOTO KOMII FOTEPHO-
OpIEHTOBAHOTO OCBITHBOT'O CEpEOBHINA. BaxkIMBUM €1€eMEHTOM, Ha Hallly TyMKY, €
000B’SI3KOBE 3aJIy4€HHS CTYJIEHTIB, MOJIOJUX HAYKOBILIB, BUKJIAJadiB Ta Cy4aCHHX
BUUTENIB IO CTBOPEHHS €IEKTPOHHUX OCBITHIX PECypcCiB.
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V]IK 378.
TAMM-MEHE/KMEHT KAK CPEJCTBO PA3BUTHS
OBPA3OBATEJBLHOI'O YUPEKJIEHHUS

bexnusizoB baiipamoaii Canap6aeBuy,
TOKTOp (hrsmocoduu meaarorndaecKux
Hayk (PhD) npenonasarens

Hyxkycckoro ['ocymapcTBeHHOTO
neJaroruyeckoro HHCTUTYTa

AnHoTaums. B maHHOM cTaTthe paccMaTpuBaeTCsi BONPOCHI 00 0COOCHHOCTSX
HCIOJIb30BaHUsA relaroraMu B [E€1arOru4eCcKon JEATEIBHOCTH
00111e00pa30BaTeNbHBIX MIKOJ METOJOB YIPABICHUS BPEMEHEM U UX MPUMEHEHHS B
y4eOHOM ¥ TOBCEHEBHOM JKU3HU, IIJITAHUPOBAHKS BPEMEHHU U YIIPABJICHUS BPEMEHEM.

KiwudeBble ci1oBa: yNpaBlIeHUE TaWMEPOM, PHUBOCCHUHI, HCIOJIb30BAHHE
BPEMEHH, TaWM-MEHEI)KMEHT, METOAbl TalM-MEHEI)KMEHTAa: OW3EHXaydp, 3aKOH

[Tapero, moxuturenu BpeMeHu, MeTon «ABBI /]».

Borpoc MmpoayKTHBHOTO HCHOJB30BaHUS BPEMEHU TIOCTOSHHO OCCIIOKOMIIO
yenoBeka. [loToMy uTo HEe BCe 10U CIIOCOOHBI JOCTHYD II€JIeH, KOTOPhIE OHH TIEpe
co0Ol CTaBsIT, B COOTBETCTBHU CO CpokaMu. KTo-TO mocTWraer ycmexa 3a Cuer
HEOOJIBIITUX YCHIIUN, B TO BPEMs KaK Y KOTO-TO HHU3Kasl MPOU3BOAUTEIIBHOCTD 3a CUET
OOJIBIIUX MOTEPh IHEPTUH. Takum 00pa3zoM, BOIPOC MPOAYKTUBHOTO MCIIOJIb30BAHHUS
BPEMEHH KaK TICMXOJOTHYEeCKas MpoOsieMa BO3HUKACT B HaIlEH YIpaBICHUYCCKOM
NeSITETHLHOCTH.

Bo MHOTHX cimydasx mporiecc 3¢ (GEeKTHBHOTO YIPaBIEHUS BPEMEHEM BKITIOYACT
B €03l CJICIYIONINE DJIEMEHTHI:

-paboTOCTIOCOOHOCTh M KOHTPOJIb SMOIIHIA;,

- IPABUJIBHOE TUIAHUPOBAHUE LIEIIEH;

- IOCTAaHOBKA M peau3aliis 3a1a4,

- JOCTHIXKCHHUC MOCTaBJICHHOM Ociiu,
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- caenath BeIBOA [3, C. 7]

Ha camom geme gons ¢onmga 3apaboTHOW 1iaThl  OONBIIMHCTBA
oOpazoBarenbHbIX yupexaeHuil PecnyOnuku VY30ekucTtan, Jaxe B Pa3BUTHIX
palioHaX, OTHOCHTEJIbHO HEBeNMKa. B TO ke Bpems Opyrue MeTo/bl OpraHU3alHMH
JeSTEIBHOCTH 00pa30BaTEIbHBIX YUPEKICHUM 4acTO HE MCIOJb3yroTcs. Hampumep,
CO3/IaHME TIOCTOSIHHOTO PYKOBOJICTBA, pa3paboTKa KOPIIOPATUBHOM CTPATErUH U T.I.

B yeM cekper ycnemHoro ucroib30BaHusl BPEMEHHU 110 MAaKCUMyMY?

[IpaBunbHasE OpHEHTALMS HAIIETO CO3HAHUS - CaMblii ONTHMAJBHBIN CIOCOO
palMOHAIIBHO HCIOJIb30BAaTh BPEMS. YMEHHE MPABWIBHO CTABUTH LIEJIb MPUBOIAUT K
AKTUBHU3allMd HAIIErO MBILUIEHUS, U 32 KOPOTKOE BPEMS JIOCTUTAETCS >KEIAeMBbIi
pe3ynbTar.

Mo>keT ObITh JOCTUTHYTO YCHEUIHOE ABMKEHUE WJIM YCIICIIHOE BBIOJIHEHHE
3ajaun. «YemoBeK C YETKOM WeNblo, MOMAET Ja)xe CaMblM TPYAHBIM IyTeM. A
4yeloBeK 0e3 1enM, HEe COCKOJb3HET C MecTa JaXe Ha CaMOd PpPOBHOM
nopore», - ckazan Tomac Kapnaiir.

[IpolyKTHBHOE MCIIOJIB30BAaHUE BPEMEHU - 3TO IPOLECC, KOTOPBIA 3aBUCUT OT
YeJIOBEYECKOr0 MBbIIUICHHs. YelOBEK MBICIUT C TOMOIIbIO MBICIH, W KOI'Ja
BO3HUKAET TMpoOjeMa, BKIIOYAETCS MBICIUTENbHBIA mpouecc. g ycTpaHeHus
po0sieMbl HEOOXOAUMBI )KM3HEHHbIE HABBIKH, TO €CTh HAOOP MO3UTHUBHBIX JEHCTBUH,
KOTOpble OyAyT HEOOXOJWMBbI 4eNoBeKy Npu 3SP(EKTUBHOM pELUIEHUU 3a7ady B
MOBCEIHEBHON ku3HU. [IpumepaMu MO3UTUBHOTO MOBEACHUS SBISIOTCS TaKue
JUYHOCTHBIE KaTEropuu, Kak KyJbTypa 4YeJOBEKa, MOpajb, MOBEJIECHUE, 3J0POBBI
00pa3 >KU3HHU.

UtoObl BOBpEeMsI YCTPaHUTh MPOOJEMBbl JMYHOM JEATEIbHOCTH YeJIOBEKa,
HaBbIK A(PPEKTUBHOrO HKCMONB30BAHUA BPEMEHM W TaWM-MEHEIKMEHTA JOCTUTAEeT
XOPOLIUX PE3yJIbTaTOB, €CIU UM OBJAJETh, U 3TO OOBSACHSAETCS MOHATHEM «TalM-
MEHEIKMEHT.

VYrpaBneHue TaiiMepoM - 3TO YMEHHUE YIPaBISATH CBOMM JIMYHBIM pabOuuM
BpeMeHeM. YTpaBlieHUE TallMepOM - 3TO HE TOJIBKO CO3JIaHUE CIMCKAa HEOOXOAMMBIX

ACJI, HO U IMPAaBUJIbHOC paCIIpCACIICHUC BPEMCHU U HAI'PY3KH.
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JIOK.3eliBepT cyMTaeT, 4YTO TalM-MEHEIKMEHT — 3TO CAMOKOHTPOJb U
MHTEHCUBHOE (hopMUpOBaHHE COOCTBEHHOTO 00pa3a Ku3HH [2, c. 25].

[Icuxomnor [lapkMHCOH CUMTAET: «ECIH BBl HE OyZeTe KOHTPOJIUPOBATH BpeMS,
OHO YCKOJIB3HET U3 BaLLIUX PYK».

Uto xkacaercs BpeMeHu, «mpaswio 80/20" Bunbsdpeno IlaperTo Ttakke
npenacTaBiisier coboil 3hdeKTUBHOE UCIONb30BaHUE BpeMeHH. ['oBopsr, uro "80%
KU3HHM YEJIOBEKA TPATUTCA HAa MEJIOYHM, HEHYXHYK paboTy, 20% - Ha BaxHYIO,
CPOYHYIO pabOTy».

3akon Ilaperro 3aknroyaercss B TOM, 4TOOBl noctuub 80% pesynbraTa,
npunoxuB  20%  ycuuu, U HaoOOpoT: «IIpuHnun  gucOamanca»
[Taperro - HeOomblIas [0Ji1 BPEMEHH, YCWIMH U PECypcoB OTBETCTBEHHA 3a
OOJIBIIIYIO YaCTh pe3yJibTaTa.

[TpoBoast BpeMsi B TpOLECCE BBINOJHEHUS pPabOThl, MOKHO BBIIOJIHATH
CJIEyIOIINE AEUCTBUSA, TO €CTh KIACCU(PUIIMPOBATh «paOOThl Ba)KHbIE/HEBAXKHbIE, HE
OTHOCAILIMECS K Jieny/HeakTyaibHble. «IloXuTUTeNn BpeMEeHW» MEIIAT HaM CTaTh
YCHEIIHBIM YEJIOBEKOM M TPATUTh BPEMS Ha IOJIE3HBIC BEILIH.

«IloxuTuTen BpeMEHW» - 3TO HHU3KOYPOBHEBOE CEPHAIBHOE 3PEIIHUIIE,
pOBOAsIIEee CBOOOJHOE BpeMsi B Mara3MHax, 4acaMy CIUICTHUYAIOLIEE O YbEM-TO
MIOBEJICHUH, «ITyTEIIECTBYIOIEE» N0 HEMOIYJIAPHBIM caiiTaM B cucteme MHTepHera,
BCEBO3MOKHBIE UTPHI, HE TPEOYIOIINE PA3MbIIUICHUM, U T. 1.

CMbICIT  OpraHM3allMM BpEMEHHM 3aKjIl4aeTcs B TOM, YTOOBI YMETh
KOHTPOJIMPOBAaTh BpPEMsl, M3BJIEKAaTh W3 HEro IMOJIb3y WJIM CTAaHOBUTHCS KEPTBOU
BPEMEHU.

CocTaBneHue CTPATErM4ecKOro IUIaHa — 3TO COCTABJIEHHE JaJIbHOBUIHOTO
miaHa. «Koraa Mbl milaHupyeM Ha ToJl, Mbl CE€EM 3€pHO, KOT/Ia MbI IUIAHUPYEM Ha
JECATH JIET, MBI CaXKaeM JIEPEBO, a €CIIU MBI IJIAHUPYEM Ha BCIO OCTABUIYIOCS KU3Hb,
MBI TPEHUPYEM M BOCIIUTHIBAEM JIIOJIEI» (KUTANCKasi HAPOIHASI MOCIOBULA).

CocraBiieHHMe  €KEIHEBHOTO IUIaHAa  HEOOXOAMMO  UId  IIOBBIIICHUS
3¢ (HEeKTUBHOCTH U PallMOHAIILHOTO YIIpaBiieHus: BpeMeHeM. Kak mpaBuiio, mpaBUiIbHO

COCTaBJICHHBIM IUIAH 3apaHee MPeloTBpPaTUT HHU3KHE MokazaTenu. Heobxoaumo Bce
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BpeMsl AyMmaTh M IUIaHUpoBaTh Ha Oymare. Ecnu nenp He momajmaer Ha Oymary,
3HAUWT, €e He cymiecTByeT. CHHUCOK A€l - 3TO YHHKaldbHAas KapTa, KOTopas He
MO3BOJIUT BaM 320y JUTHCS B HAMEUEHHOM ITyHKTE HA3HAYCHUSI.

PaGota Hajg CcOCTaBIEHHBIM CIHCKOM TOBBICHT 3(QQEKTUBHOCTH Ha 25
IPOLIEHTOB € MEPBOro AHA. [loAroTOBETE CHMCOK J1€J, KOTOPBIE BaM CIEAYET CIENIATh
3aBTpa, yke BeuepoM. K ToMy BpemeHH, Koria Bbl Jo0epeTech 10 padoThl, BbI BCEra
Oyzaete 3HaTh, C YEro HayaTh JieHb. PaboTaiiTe HAa OCHOBE COCTABIEHHOTO CIIMCKAa B
TEUEHHE IHS: KOTJa MOSBUTCS HOBOE 3a/IaHUE, IEPETAIIUTE €0 B COOTBETCTBUHU C €TO
BAKHOCTBIO B CIIMUCOK PaHEE 3allJIaHUPOBAHHBIX 3a1aHuidl. O0s3aTenpHO yoepuTe u3
CBOEIr0 CIMCKa BBINOJHEHHBIE 33JaHus. DTO JAeT BaM YyBCTBO YIOBJIETBOPEHUS,
MOTHUBHUPYET M 3apspbKaeT dHepruei Bamry paboty. OT KpymHBIX 3aJaHHU O CaMbIX
MEJIKUX, JTOJITOCPOYHBIX WM KPATKOCPOUHBIX, TUIAHUPYWUTE TaKke€ J€Hb, HAUMHAS C
uenoit xku3Hu. Onpeaennute Bpems s KaxI0M 3anaun. Paznenure clioxHyIo 3a1ady
OT MaJCHBKUX 3a1ad. B 3ToM BaM MOMOXKET JIepeBO pEIICHMI: BakHas padoTa B
HEM - OTO JIEPEBO, a MEJIKME 3a/1aud - 3TO €ro BeTBU. lIpomomkaiite «BeTBIEHHEY,
IIOKA BCE JIOMOJHUTEIbHBIE MEJIKHE 3aJa4l HE CTAaHYT MPOCTHIMH M IOHSTHBIMU,
nerkumu. 3anomHute npaBwio 10/90, mpexae yem HayaTh padboty: 10 mpoiieHTOB
BPEMEHHU, TMOTPAYCHHOTO0 Ha TUIAHUPOBAHUE JI0 MOJy4YeHUs pabOThl, IKOHOMHUT 90
MPOIIEHTOB BPEMEHU, 3aTPAYUBAEMOT0O Ha €€ PEIICHUE.

B T0 e BpeMsl UCMOJIb30BAHUE U OCBOCHUE TEXHOJIOTUM TallM-MEHEI)KMEHTA B
0001 IESITENIbHOCTH MOXKET OKa3aTh HEOIEHUMYIO MOMOIIb. [71e0 ApXaHTenbCKuii
OTMEUYAET, YTO ‘‘TAIM-MEHEPKMEHT — 3TO TEXHOJIOTUS, KOTOpas IO3BOJISET
WCIIOJb30BaTh HEM3MEHHOE BpPEMsS KU3HU B COOTBETCTBUM C JIMYHBIMHU LIEISIMHU U
HeHHocTAMU. TakuM o0pa3om, LeneBOM (QyHKIMeH TaliM-MEHEIKMEHTa SBISETCS
cuacthe”. [1. c. 13].

Eme omaum  3¢deKkTUBHBIM  cOCOOOM  JOCTIDKEHUS — yclexa B
00pa3oBaTEeNLHOM YUPEKICHUH SBISETCS TO, YTO KaXKIBIN COTPYIHUK JTOJDKEH YMETh
BBITIOJTHATh CTpAaTErHYECKUE 3a7a4M, BUACTh MEPCIEKTUBBI, B 3aBUCUMOCTH OT CBOEH
JOJKHOCTH U BBITIOJTHSIEMBIX (DYHKITHH.

Campiii pocToii coco0 TOOUThCS HEyIauu - HENMPaBWIBHO HCIOJIb30BATh
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JparolieHHOE «BPEMs», TO €CTh JeNaTh TO, UTO BaKHO JJISl BaC, B TO BPEMsl, KOT/Ia 3TO
HENPABUIBHO.

UtoObl 100UTHCS ycmexa, TO €CTh IMOJYYUTh MOJIOKHUTEIBHOE PEIICHUE II0
Bamieil pabote, Jdydlle THIATEIHLHO MPOAYMaTh, KOTJAa U B KAKOE BpPEMs BaM CIIETyeT
o0CcynuTh 3Ty paboTy ¢ TeMH, KTo OyAeT pemarb Bamry padoTy: BalluM
HAYaJIbHUKOM, YUUTENIeM, CYNPyroM(a), pOAUTENSIMHU U IPYTUMHU.

3amaya ympaBlieHUS TailMepoM - BOBpPEMS OINPEACIUTh CaMyl0 OCHOBHYIO
paboty. Pa3mernienue e B COOTBETCTBUU C MX BaXKHOCTBIO CLIOCOOCTBYET JTyUIIEMY
YIpaBICHUIO HAMEUEHHBIMU 3a7jauaMi. Kak TOJIbKO BbI OMPEIENIA BaKHBIC 3a/1a4H,
OLICHUTE UX PE3yNbTaT - ObLIO JM OHO BBIMIOJIHEHO WM HeT. Ecnu BakHas 3a7ada He
OyZeT BBIIOJIHEHA B YCTAHOBJIEHHBIH CPOK, O3TO TMPUBEAET K CEPbE3HBIM
MOCJIECTBUSIM. XOPOILIO IMOMOraer Merona pazMmenieHust padotr «ABBI'[». D10
camMblii MPOCTOM CIOCOO IJIAHUPOBAHUS U PAHKUPOBAHUS B COOTBETCTBUU C
BaKHOCTBIO KaXKJI0M 3a/1a4M, IEPEUNCICHHON OTIENBHO.

CeMbs Takke 3aHMMAeT TJIaBHOE MeCTO B A(P(HEKTHUBHOM HCIOJIB30BaHUU
BPEMEHHM IS IOCTHKEHUS ycliexa B )KM3HHU. Y CJIOBUS U CUTYallUd HE JOTMAaTUYHBI,
OHU JMHAMHYHBI TI0 CBOEH MPHUPOJE, U CTaTh 00IaaTeNeM KIII04a K YCIeXy MOXKHO
TOJIbKO B TOM Cllyyae, €Clii YeJIOBEK CMOXXET YBHJAETb, YTO OH BCErJa roToB B

CBOCBPCMCHHOM, KOHTPOJIUPYCMOM BPECMCHCM COCTOSHHUM.
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VJIK 372.881.111.1°342
3ACTOCYBAHHS METOAY IPAMATH3AIIIl Y BUBUEHHI
AHTJIIACBKOI MOBHU ¥ 3AKJIAJIAX BHIIIOI OCBITH

bpona Map’sina BosioaumupiBHa,

K.I.H., TOLICHT,

Jlporo6uibKuil nep>kaBHUIM MEJaroriyHuil yHIBEpCUTET
iMeHi [Bana ®panka

AHoTanis: [IpoananizoBaHo 0coOIMBOCTI 3aCTOCYBAaHHS METOAY ApaMaTh3alii
y BUBYCHHI aHTJIIMCHKOT MOBM CTYJEHTAMHU 3aKJIaJiB BHUIIOi OCBITH, IO CIpPHSE
peanizanii Ha MPaKTULI AISUIBHICHOTO Ta KOMYHIKATUBHOTO MIJXO1Y O BHUBUYEHHSA
1HO3eMHOI MOBHU. BUSBIIEHO, 1110 3aCTOCYBaHHS METOJY JApamMaru3allii MiABHUIILYE
MOTHBAILIII0 CTYJCHTIB B OBOJIOJIIHHI KOMYHIKaTUBHOIO KOMIIETEHIIIE€I0, CTBOPIOE
MO3UTUBHHUIM  TICHXOJIOTIYHMM  KiiMmaT, 3a0e3nedye yMOBH  JUIS  TJIMOMION
camopeanizaiii Ta CaMOYCBIOMJIEHHS 3700yBadiB OCBITH, PO3MIMPEHHS IXHBHOTO
COIIIOKYJIBTYPHOTO CBITOTJIAlY, BTUIIOE€ 1A€i 1HTErpPOBAHOCTI Ta CHUCTEMHOCTI
HaBYaHHS.

Kaw4oBi ciaoBa: wmeronm apamarusaliii, BUBUCHHS aHTUIMCHKOI MOBH,
TUSJIbHICHUM Ta KOMYHIKQTUBHUM MiAX1J, 1THIIOMOBHA KOMIIETEHIIIS, 3aKJIa Iy BUIIO1

OCBITH.

CoulanpHe 3aMOBJIEHHSI B OCBITI CHpsIMOBaHE Ha 3a0e3MedYeHHs MNpPOLECy
akicHOTO (¢GopMyBaHHS TpodecioHana, MOro 3arajbHOTO PO3BUTKY, 3POCTAHHS
OCBITHBOTO PiBHS, ITpodeciitHoi MOOUTEHOCTI. MojiepHi3allisl BUILIOT IITKOJIU Y KpaiHu
Ta 1HTeHCU(IKaIis CIIBOpall y pi3HUX cdepax MisUIbHOCTI COPUSIIOTH YTBEPIKEHHIO
n00poi  MpakTUYHOI  MIATOTOBKH, Tiepen0dadaroTh  YCIiIHEe  3a0e3MeueHHs
JEeMOKpaTh3alii HaBYaHHS Yy 3aKjiaJax BHUIIOI OCBITH, (POPMyBaHHS CBIJOMHUX
TPOMAJISH CyCTIHCTBA.

VYest pisapHICTh 3100yBadiB OCBITH Mae OyTH CKEepOBaHa Ha 3a0e3MEeueHHS

pPO3BUTKY 1 camopeanizaiii. Ilemaror y 1pOMy mpolieci TOBHHEH CIIOHYKaTH
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CTYJICHTIB JI0 PO3AyMiB, apryMEHTYBaHHS Y JIOBEJEHHS BIACHOI TYMKH, CIIPUSIOUN
PO3BUTKY MHCIEHHS, TBOPYOCTI, TIMOIIOMY CaMOYCBIJIOMJICHHIO, caMopeaiizallii
CTyJIEHTIB. BuUKopuCTaHHS €JeMEHTIB JpaMarHu3allii y BUBYCHHI aHTJIHCHKOI MOBH
noroMarae B eheKTHBHIN peatizallii 1ux miJieH.

VY metoauill iHO3eMHOT MOBH C(OPMYBABCS JIpaMaTUKO-TIEAaroriyHiil METoI,
MOBHICTIO OpPIEHTOBAHUW Ha 110, OCHOBHHUM JIO3YHTOM SIKOTO €: BUHUTHUCS MOBU
rOJIOBOIO, CEpIieM, pyKaMud 1 Horamu. ['OJOBHa ifmes METOay — 3alo3W4YuTH Yy
npodeCiMHUX aKTOPIB, K BXKUBATHUCS B CUTYallil0, YITKO BUMOBJISTH 3BYKH, I10/IaBaTH
CUTHAJIH 3a JIOTIOMOT0X0 »ecTiB Ta Mimikw [ 1, 301-302].

3acTocyBaHHs JpamaTu3alli y BUBYEHHI 1HO3€MHOI MOBHU € peaji3ali€ro
JUSUTBHICHOTO T2 KOMYHIKQTUBHOTO MIJIXOAY /IO HaBYAHHS aHTIINCHKOI MOBH. AJKe
yepe3  JApaMy  Halkpamle — MOJICNIIOEThCS ~ MOBJIGHHEBa  cHUTyallia. MoBa
BUKOPUCTOBYETHCS SIK 3aCi0 CIUIKYBaHHS Yy KOHKPETHIHM CUTYaIlii.

Y Meroauili HaBYaHHA 1HO3EMHUX MOB JOCIHIKYBAJIUCS TIEBHI AaCIEKTH
3aCTOCYBaHHS KOMYHIKQTHBHOTO TIJIXOy, SIK OT: BUKOPHCTAHHS JpamMaTh3arlii s
HaBuaHHa roBopiHHg (O. JankiB [2] Ta 1H.), HOBI miaxoau 10 ¢GOPMyBaHHS
KOMyHiKaTuBHOT Ta Qonosoriudoi kommneteHii (C. Hikomaera [1], M. I'peit [3],
A. Meiini ta A. Jad [4] Ta iH.), IUISIXU BIPOBAKEHHS TEXHOJIOT1H ApaMaTu3ariii 1Jis
HaBuaHHs ¢oHeTuku anriicekoi mMoBu (I'. Kapkin [5], U. Beccennc [6]). TIpoTte
HEOOXIJTHO TOCHIIUTA OCOOJMBOCTI Ta YMOBHU 3aCTOCYBaHHSI METOAY JApaMaru3aii y
BHBYCHHI CTYJACHTAaMH aHTJIMCHKOI MOBHM Yy CBITII peajizailii JisJbHICHOTO Ta
KOMYHIKaTHBHOTO TiIXOAY 10 BUBYCHHS MOBH.

Mera crarri — nOpoaHaNmi3yBaTH OCOOJMBOCTI 3aCTOCYBaHHS METOIY
JpamaTu3allli y BUBUCHHI aHTJINChKOI MOBH cryaeHTamu 3BO, 1o € peanizaii€io
TSITBHICHOTO Ta KOMYHIKATHBHOTO T1IX0Iy JO OpraHizailii HaBuYaHHS.

JisanpHICHUNA Ta KOMYHIKATHBHUUW MIAX1J] € OCHOBOIO B METOJUIIl HaBYAHHS
IHIIIOMOBHOTO MOBJICHHS. AKIICHTYEThCS TPU I1[bOMY 3arajibHe PO3YMIHHS Ta
pearyBaHHs y curyanii. KoMyHIKaTUBHI BIpaBU NEPEBaXHO 3aCTOCOBYIOTHCS Ha
MOYATKy 3aHATTA SIK BIPABH «HA PO3ITPiB», a TAKOXK JJIs BIAMpPAI[IOBAaHHS BUBYEHOI

JICKCHUKMU.
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VY Meronuill 1HO3EMHHUX MOB JApaMaTH3allis BKJIKOYA€ yCl BUIU BiITBOPEHHS
poileli — 1e¢ MOXYTh OyTH JApaMaTu4Hi irpu (pojbOBI IrpH 13 JpamMaTHIHUM
KOMITOHEHTOM ), IMIIPOBI3aIlisl UM TIOKa3 TOTOBOI BUCTABH.

Po3MoBsITH, CHIIKYBaTUCS O3HA4a€ BUKOHYBATH SIKYCh POJIb, IO B IEPILY
4epry 3aJIeKUTh BiJl pI3HOMaHITHUX OOCTaBHH Ta KOMYHIKaHTIB. ['0Tyroun Oyab-sKy
I’€Cy CTYAICHTH BHUBYAIOTh 1HIIOMOBHHI TEKCT, a TOKOX XECTU W MIMIKY, IO HOro
CYNPOBOKYIOTh. TOMY y IIbOMY MPOIIECI TAKOXK 3aCTOCYBYIOTHCSI TTAPATIHTBICTHYHI
3acobu. lle Haiikpare BijoOpakae KOHKPETHY CUTYaIlll0, HAOIMKEHY 0 peaIbHOTO
CHUIKYBaHHS, y sIKI MOTPIOHO BijpearyBaTH, AiATH. KpiM TOro, mpakTHKa MOKa3ye,
10 Ha 3araJIbHUX PENETHIISIX CTYICHTH 3amaM’ ITOBYIOTh HE TUTBKH TEKCT CBOET POJTi,
a ¥ posib CBOIX MapTHEPIB, a JEKOJIM 1 BECh TEKCT I'€cH. Po3irpyBaHHs JiajioriB
nepeadavyae MposiB €MOIlid, a 3MICTOBE HAllOBHEHHS J1aJIOTIB CHpUSIE MiABUIICHHIO
KOMYHIKaTUBHOI KOMIIETEHIII1 1 BIIEBHEHOCTI y 001, MPOSBY €MIIaTii TOIIO.

Emoriitni gakropu ayxe 3HaA4H1 y BUBYEHH1 aHTJIiHChKOI MOBH. Lle moB’sa3aH0
13 CaMOYCBIJJOMJIEHHSIM CTYJICHTIB, IPUIHATTSIM ceOe Ta piBHEM CAMOBIIEBHEHOCTI.
Tomy memarorn BKa3ylOTh Ha Ba)KJIMBOCTI €MOLIMHOIO KOMIIOHEHTa y HaBYaHHI
1HO3€MHOI MOBM, Ha MPOTHBAry BU3HAHHS JIMIIE IHTENEKTyanbHOro. (Oco0JMBO
BKJIMBOIO Y 3aCTOCYBaHH1 HOBITHIX TE€XHOJIOT1 BUBUEHHS 1HO3EMHOI MOBH € YMOBa
3a0€3Me4YeHHs] CIIPUSTINBOTO MICUXOJIOTTYHOTO KiiMary. JlocaimkeHHs miei mpodieMu
JIOBOJIATh, 10 Hailkpamie crpuiiMaHHs 1HGopmarllii BiAOYBaeTbCd B EMOIIITHO
CIIOKIHHOMY CEpENIOBHII, a caMe, KOJIU JII0JIMHA po3ciiabiieHa Ha (I3UMYHOMY DPIBHI,
X04a pO3yMOBO aKTUBHA.

3aBASKM  CTBOPEHHI  CHOPHUATIMBOI  aTMocepud  CTyIEHTH  CTalOTh
EKCIIPECUBHIIIUMH, JEMOHCTPYIOTh OlNbllie OakaHHS TPAKTUKYBaTH MOBHI 3pa3KH,
BUMOBY 3BYKIB YW EKCIIEPUMEHTYBaTH 3 I1HTOHAI[IHHUMHU 3pazkamu. [Ipuxiagom
MOe OyTH BUKOHAHHS POJII MOBIISI OPUTAHCHKOTO YM aMEPUKAHCHKOTO MOXOKEHHS
13 CWJIBHUM aKI[EHTOM, II[0 BHUMAarae TIEpPEeBTUICHHS B 30BCIM IHIIY JIIOAWHY 3
BIITBOPEHHSIM 3BYKOBUX OCOOJIMBOCTEN TOTO YU IHILOTO BapiaHTa MOBH.

[lenarorn momaroTh MOCTIOBHI KPOKH B peaii3aimii MeTOAy apamMaTru3arlii.

[lepmmm € BigOip KOPOTKHX I’€C, SIKI MOKHA IIBUJKO MPOYUTATH Ta 3PO3YMITH.
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[I’ecu moBuHHI OyTH po3paxoBani Ha 10—15 XB., MICTUTH 3pO3yMiLy JEKCUKY 1 MaTH
KyJIbTYPOJIOTIYHE Ta COIaJIbHE 3HAYCHHS, IO JaBajo O CTHMYJ IJIsi OOTOBOpPEHHS
aKTyaJbHUX MMUTAHb.

CTyneHTH IUCKYTYIOTh IIOJO TOJIOBHUX TepOiB Ta TOCUIY JAPaMaTHYHOTO
TBOPY, KOPUCTYIOUUCh MOBOIO, SIKY BUBYaloTh. Lle BKItoUae 1 mpoliec BUOOpy podi 3a
BJacHUM OakaHHsSM. Hampukiaz, copom’si3iIMBUN CTYACHT UM I1HTPOBEPT MOXKE
BUOpAaTH pOJb EKCTpaBepTa, HEMOBOPOTKOTO, HEBUXOBAHOTO UM OJIATOPOJHOTO.
3a3Buuaii, 3a3Havae ['. Kapkin, cryaeHTy BUOUpaIOTh Ti poii, sIKI MOTPiOHI iM s
po3BUTKY. ToMy Takor HEOOXiTHOIO € yMOBA HaJaHHS BUTBHOTO BHOOpY podeit. Lle
e ¥ CIy>KUTh MOTHBALIIEIO ydacTi y m’ect [ 5, c. 58].

[Ticnst mpoyuTaHHs yciX M’€C, CTYICHTH BUOUPAIOTh, IKYy CaM€ BOHU XOTUIU O
IpamMaTu3yBaTl Ta PO3MOAUIAIOTH poii, ¢opmytoTh Tpynu 1o 3—4 ocobu Ta
O0OTrOBOPIOIOTH TOJIOBHI 3aB/IaHHS TBOPY Ta KOXKHOI POJIL.

Jami OyayeTbes BHYTPIIITHINA MOHOJIOT 3 IyMOK CBOiX I'€poiB, SIKi JIIIOTh Y I €CI.
CTyaeHTH 3aluCcyOTh TyMKH Tepos ITiJI 9ac TOro, SK BiH TOBOPUTH (IYMKH MOXKYTh
BIJIPI3HATHCS BiJl MOTO CIIIB), 3ay4yIOTh CJIOBA CBOIX pOJIEH, MPAKTUKYIOTh BUMOBY Ta
1HTOHAILIIO, 10 3yMOBJIIOETHCSI HAMIpAMU IepoiB, Ta J0JIaI0Th PYXHU.

BukonaHHsi posieil BTUTIOE 1€t0 HaB4aHHS uepe3 nit0. CTyIeHTH BYATHCS
BM1JIO BUCJIOBJIFOBATHUCS, BUKOPUCTOBYIOUH JIIHTBICTUYHI Ta MapaiHTBICTHYHI 3ac00U
MoBJIeHHs. ['pa momomarae Oibliie pO3yMITH MOBY Ta KYyJbTYpPYy IHIIIOTO HApoiay, a
TaKOX yCBIJJOMJIFOBATH CBOIO HaIllOHAIBHY MPUHAIECKHICTH Ta PO3YyMITH cebe.

3MICT [1aJIOTIB € OCHOBOIO 1Jisi 3a0€3MEYEHHSI COLIOKYJIbTYPHOTO PO3BUTKY
CTYJIEHTIB, OCKUIbKM MOKe 3a0e3neunTu (hopMyBaHHS YSBJIEHb MPO peaii, Tpaguuii
Ta 3BUYai KpaiHU, MOBa SKO1 BUBYAETHCS, PO OCOOIMBOCTI MTOBEIIHKA HOCITB MOBH,
MOBJIEHHEBOTO Ta HEMOBJIEHHEBOTO €THKETy (MIMIKa, >KECTH), CIOCO0Y >KHUTTS,
MO3HAOMUTh 3 OCHOBHUMHU KYJbTYPHUMH 3100yTKaMu Halli, HallOHAJIbHUM
MEHTAJIITETOM, BUUTh Oy/IyBaTH B3aEMUHU MIXK JIFOJbMU Ha OCHOBI TOJIEPAHTHOCTI Ta
B32€MOIIOBAr, MOLIYKY KOMIIPOMICY Ta 1H.

OTxe, 3aCTOCYBaHHsI ipaMaTU3aIlll y BUBUCHHI aHTTIHCHKOI MOBU Ma€ BEITUKHIA

MOTEHIIA JJIsl peatizailii AisSJIbHICHOTO 1 KOMYHIKATUBHOTO MiXOIy J0 BUBYEHHS
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aHTTINACHKOT MOBH, MIJBHUIIYE MOTHBALIO CTYAEHTIB, 3a0e3nedye MO3UTUBHUN
€MOILIIHO-TICUXOJIOTIYHUI KJIiMaT, CTBOPIOE yMOBHU [IJIsl CaMOYCBIJOMJICGHHS Ta
caMopeaJiizaiii 0CoOHUCTOCTI, COIIOKYJIBTYPHOTO PO3BUTKY CTYIEHTIB, BIIOOpakae

171e1 CHCTEMHOCTI Ta IHTETPOBAHOCTI HABYAHHSI.
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YK 37.011:372.461
POJIb TIPO®OPIEHTAIIMHUX IIEHTPIB Y ®OPMYBAHHI
MOBJIEHHEBOI KYJIbTYPU CTAPIIOKJIACHUKIB

Bynsincbka BikTopisi AHarodiiiBHA,

K.MIE/.H., TOI[CHT

XapKiBChKHI HAIIOHATLHUN €KOHOMITHUI

yHiBepcuteT iMmeHi Cemena Ky3nens

M. XapkiB, YKpaina

MapukiBcbka ['asiuna AHaToJiiiBHA,

K.II€A.H., IOLEHT

XapKiBChKHM HAIIIOHATLHUN YHIBEPCUTET BHYTPIIIHIX CIPaB
M. XapkiB, YKpaina

AHoTamiss. MoBHa MIATOTOBKa Cy4aCHOIO BHUITYCKHUKa IMependadyae BuIbHE
BOJIOJIIHHA HHUM YCHOI ¥ MHCEMHOI0 MOBOIO, YMIHHS MPOBOJUTH PI3HI BHIU
MOBJICHHEBOT JIISITIBHOCTI, 3pO3YMUIO U aJIeKBAaTHO BUPAXKATU CBOI IyMKU. AJsie Tpeba
BU3HATH, 1[0 3HAYHA YaCTHMHA BHUIYCKHUKIB HE JIMIIE IIKUI, a ¥ 3aKJaJiB BHUIIOT
OCBITH HE BOJIOJIE MOBJICHHEBOIO KYJIBTYpOIO, 30KpeMa HE Ma€ JOCTaTHHOTO
CIIOBHMKOBOTO 3amacy, HE BMI€ YITKO W TpaMaTUYHO MPABUIHHO BHCIIOBIIOBATH
TYMKH, HE CIPOMOYXHA YBHPA3HIOBATH MOBJICHHS CTUJIICTUYHHUMH ¥ PUTOPHIYHUMHU
¢irypamu. lle 3ymoBItoe HaraiibHy moTpedy B YAOCKOHAJIEHHI CHUCTEMH MOBHOI
MIITOTOBKM B PI3HUX THUIIAX OCBITHIX 3aKJaJiB, TOIIyKaxX JI€BUX MEAaroriyHux
IUISIXIB 1 3aC001B 11 pO3BUTKY.

3HauYHMI TOTEHIAT Y I[OMY PO3pi3l MarOTh TMpodopieHTAIIHHI IEHTPH, 110
III0Th MU 0araTbOX 3aKiajiax BULIOI OCBITH i 32 paXyHOK FHYYKOCTI i 0COOMCTICHOI
Op1EHTOBAHOCTI OCBITHHOI'O MPOIIECY MOTEHIIIHO 3/1aTHI 3a0e3MeuyBaTH ONTUMAaJIbH1
YMOBH sl JOPMYBaHHSI MOBJICHHEBOI KYJIBTYPH KOKHOTO YUHS 3 YpaXyBaHHIM HOTO
HaBUYAJBHUX JIOCSATHEHB 1 MPO(ECiifHO-OCBITHIX TOTPED.

Meta craTTi: A0BECTH MOLUIBHICTH (DOPMYBaHHS MOBIJICHHEBOI KYJIbTYpHU
CTapIIOKJIACHUKIB Y TPOQOpIEHTAIIINHUX IIEHTPaX 3aKjIa/IiB BUILIOi OCBITH.

Cepen pi3HUX OCBITHIX 3aKJIa/iB, 110 3a0€3MEUyIOTh MO3AIIKUIbHY OCBITY AJIs
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CTapIIOKJIACHUKIB, OCOOJMBE MICII€ MOCIIAal0Th CaMe 3aKjaJd BUIIOI OCBITH, SIKi
TPAAMIIIITHO € TIEPETOBUMH HAYKOBUMHU ¥ OCBITHIMHU IICHTPAMH, OCEPEIKAMU BUCOKOT
MOPaIBHOCTI M JYXOBHOI KYJbTYPH.

Opniero 3 ocHOBHUX (DOpM 3MIMCHEHHS MTOBY3IBCHKOi OCBITH € BiATOBIIHI
niaroropyi (mpodopieHTaliiH1) HEHTPH, 0 PYHKIIOHYIOTh Y 0araTbOX BITUM3HSIHHUX
3aKjajax BHUINOI OCBITH. SIK yBaxkaroTh (haxiBIli, BaXKJIMBE MICIIC BHUIIEBKA3aHOTO
LIEHTPY B HAaBYaHHI i BUXOBAaHHI YYHIB 3YMOBIIIOE€THCS MOXJIHMBICTIO 3a0€3MEUEHHs
npodopieHTalli # MoCTYIOBOI afanTaiii Y4HIBChKOI MOJIOJII O OCBITHBOTO IIPOIIECY
B 3aKJaJl BHUIIOI OCBITH, AaKTHUBI3allii MOJAJBIIOTO PO3BUTKY 1HAWBITYaTbHUX
3n110HOCTeM, MpodeciiiHO-OCBITHIX IHTEPECIB Ta OCOOUCTICHUX SIKOCTEH KOXKHOTO
YUHSL.

KuarouyoBi  cjoBa:  MOBJIEHHEBA  KyJbTypa,  IO3alIKUJIbHA  OCBITA,

npodopieHTaIIHI IEHTPH.

Bin MOBJIEHHEBOI KyJIbTYpH, BOJIOAIHHS MOBJICHHEBUMHM BMIHHSAMHU 1
HAaBUYKAMH 3HAYHOIO MIPOI0 3aJICKUTh YCHIMIHICTE MpodeciiiHol  AiSUTbHOCTI
MaiiOyTHHOrO (HaxiBLsI, KM Mae BMITH J0Ope OpPIEHTYBATHUCS B PI3HOMAaHITHUX
KOMYHIKaTHBHUX CHUTYyalllaX, oOOWUpaTH aJieKBaTHI 3aco0u, QopMu, TpHiioMU
CHUJIKYBaHHS, BHCIIOBIIOBATH BJIACHI TMOIJISIAM, HAJAro/pKyBaTh MPOAYKTHBHI
B3a€EMUHM 3 KoJieTaMH W mapTHepamu. BiamoBimHO, MOBHA MiJITOTOBKA Cy4acHOTO
BUITYCKHHKA Tiepe0ayae BIJIbHE BOJIOIHHS HUM YCHOIO i MMCEMHOIO MOBOIO, YMIHHSI
MPOBOJIUTH PI3HI BUAM MOBJICHHEBOI JISNIBHOCTI, 3p03yMIJIO W aIeKBaTHO BUPAKATU
CBO1 IyMKHU. AJie Tpeba BU3HATH, 10 3HaYHA YACTUHA BUITYCKHUKIB HE JIMIIE LIKLI, a
W 3aKjaaiB BHUINOI OCBITH HE BOJIOJIE MOBJICHHEBOIO KYJIBTYpPOIO, 30KpeMa HE Mae
JOCTaTHBOTO CJIOBHUKOBOTO 3amacy, HE€ BMI€ YIiTKO H TpaMaTUYHO MPaBUIBHO
BHCJIOBIIIOBAaTH JTYMKH, HE CIIPOMOXHA YBHPA3HIOBATH MOBJICHHS CTUJIICTUYHUMHU U
putopuuHuMu  (irypamu. lLle 3ymoBiroe HarampHy noTpeOy B YAOCKOHAJICHHI
CHUCTEMH MOBHOI IMIJATOTOBKM B PI3HUX THUIIAX OCBITHIX 3aKJaJiB, MOIIyKaX JIEBUX
MeJaroriYHUX MUISIXIB 1 3aC001B 11 pO3BUTKY.

Ha ocHoBi ananizy HaykoBux mpailb B. AnekcanapoBoi, M. AnekceeBoi-BoBk,
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H. babuu, O. baii, H. Benir, C. Bep6emyk, O. Kupunpuyk Ta iHIINX MOXXHA 3p0OUTH
BHCHOBOK, III0 MOBJICHHEBA KyJIbTypa — II€ 1HTErpaTHBHA OCOOMCTICHA SIKICTb, IO
B1JIOMBAE CIPOMOXKHICTD JIFOAUHU 31HCHIOBATH €()DEKTUBHY MOBJIEHHEBY MISIBbHICTD
Ha OCHOBI BpaxXyBaHHS MOCTABJICHOT METH 1 HassBHOI MOBJICHHEBOI CHUTYaIliil, a TAKOX
HOPM JIITEPATYypHOi MOBH.

3HauHMI MOTEHIIA] Y I[OMY PO3pi3l MarOTh NpodopieHTalllliHI IEHTPH, 1110
JII0Th IpU 0araTtboX 3aKiajiaXx BUILNOT OCBITH i 32 paXyHOK THYYKOCTI i OCOOMCTICHOT
OPIEHTOBAHOCTI OCBITHBOT'O IPOIIECY MOTEHIIIMHO 3/1aTHI 3a0e3MeuyBaTi ONTUMAaJIbHI
yMOBH 7151 GOpMyBaHHSI MOBJIEHHEBOT KYJIBTYpH KOKHOTO YUHSA 3 YpaxXyBaHHSIM HOTO
HaBYaJbHUX JOCATHEHb 1 mpodeciitHo-ocBIiTHIX moTped. IIpoTre Ha mnpakTUil
TISUTBHICTh  BUKJIQJA4iB  TpoQoOpieHTAIIHHUX  [EHTPIB 100  (OpMYyBaHHS
MOBJICHHEBOI KYJIbTYpH CIIyXadiB 4acTO Ma€ €Mi30JUYHHIA Ta HECKOOPIMHOBAHUMN
XapaKTep.

Meta cTaTTi: AOBECTH HOLIBHICTE (OPMYBaHHS MOBJIEHHEBOI KyJIbTYpPHU
CTapIIOKJIACHUKIB Y TPOQOpIEHTAIIINHUX [IEHTPaX 3aKjIa/iiB BUILIOi OCBITH.

OxkpeMi TUTaHHS MIABUIIECHHS €(QEKTUBHOCTI OCBITHBOTO TIPOIECY B
npodopieHTalIiHUX (MIATOTOBYMX) ULEHTpax 3aKjiajiB BHUIIOI OCBITH OyJO
BHUCBITJICHO B HAYKOBHX TMpalsix Takux yuyeHux, sk O. buxosceka, I. buuxona,
B. Kypunsuenko, B. ®denseBa Ta inmux. Pazom 13 Tum mpobiema QopMyBaHHS
MOBJICHHEBOT KYJBTYpU YYHIB CTApIIOl IIKOJM B CHUCTEMI MO3AIIKUIBHOI OCBITH
3aJIUIIAETHCS MAJIOAOCIIIKEHOIO.

AKTyanpHICTh 1 JOLUIBHICTh OCMHUCJIEHHS I1€i MPOOJEMU MOCHUIIOETHCS
HEOOXIHICTIO YCYHEHHS TaKUX cynepeyHocmel: MK yce OUIbII BHUCOKUMU
BUMOT'aMH CYYaCHOTO CYCHUIbCTBA J0 C(HOPMOBAHOCTI MOBIIEHHEBOI KYJIbTYpHU
BUITYCKHUKIB IIKIJT 1 HEJOCTaTHHOIO OI[IHKOIO 3HAYyIIOCTI (OpMYyBaHHS IlE€l
KyJbTYpU B CTApIIOKJIACHHUKIB NEJaroraMu, sIKi MpaIioloTh Y CHUCTEMI MIKUIbHOI Ta
MMO3AIIKIJILHOI OCBITH; MK 3HAYHHMHU BUXOBHHMH MOXKJIMBOCTSIMH 3aKIaalB BHIIOI
OCBITH y c(epl pO3BUTKY MOBJIEHHEBOI KyJIbTYpU MallOyTHIX aOITypI€HTIB 1 CTaOKUM
BUKOPUCTAHHSAM ITMX MOXJIMBOCTEH Yy MPaKTHYHIM pOOOTI 3aKIadiB BHINOI OCBITH;

MDK TOTpe0O BHKIAIAYiB y CTBOPEHHI €(EKTUBHOTO HAyKOBO-METOJUYHOTO
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3a0e3neyeHHs]  (POpPMyBaHHA  MOBJICHHEBOI  KyJbTYpH  CTapIIOKJIACHHUKIB Y
npodopieHTAIIHHUX  LEHTpaxX 3aKJagiB BUIOI OCBITU W  HEJAOCTaTHHOIO
PO3pOOJICHICTIO HAYKOBHUX 3acaj IMIJATOTOBKM W  YNPOBAaPKCHHS IMOAIOHOTO
METOJIMYHOTO IHCTPYMEHTAPIIO B MEJAroriuHii HayIIl.

OTXe, aKTyaJlbHICTh MOPYIIEHOI MpoOJieMH, ii HEJOCTAaTHS TEOpeTUYHA
pPO3pOOJICHICTh, a TaKOXX HarajbHa HEOOXITHICTh Yy IIOJI0JIaHHI BHSBJICHUX
CYNepEeYHOCTEeH 3yMOBWJIM BHOIp TeMU nociipKeHHs: «Poib mpodopieHTamiitHIX
IIEHTP1B Y (hOPMYBaHHI MOBJIEHHEBOI KYJIBTYPH CTAPIIOKIACHUKIBY.

YpaxoBylouu BUCOKY 3HAUyIICTh MOBJICHHEBOI KYJIbTYpU B KHUTTI Cy4acHOI
JIOJMHU, 3a3HaYUMO, 110 1i (OPMyBaHHA B CTAPLIOKIACHUKIB € BaXJIMBUM
3aBJAaHHSAM HE TUIBKM JUJISl IIKOJM, a W NIl CHUCTEMH MO3alIKUIbHOT OCBITH. Sk
BiI3HA4YalOTh (HaxiBIll, IMO3AlIKITbHA OCBITA CTAHOBUTH «CKJIQJIOBY CHUCTEMH
Oe3repepBHOi OCBITH, IIJIECIIPSIMOBAHUMN TIPOLIEC 1 Pe3yJIbTaT HaBUYaHHS, BUXOBAHHS,
PO3BUTKY # colriaiizailii 0coOOUCTOCT! Y BUIBHUHN Yac y MO3alIKIJIbHUX HaBUYAJIbHUX
3aKJIaJiaxX Ta IHIINX COIIaTbHUX THCTUTYIIAX» [8].

VY 3akoni Ykpainu «[Ipo mo3amkinibHy OCBITY» TaKOK HAroJIONIYEThCS, IO ii
peanizallis mnependavyae BUpIIMIEHHS OaraTbOX pPI3HUX 3aBJaHb, 30KpeMa TaKuX:
BUXOBAHHS MOJIOJII SIK TITHUX TPOMAJsiH Y KpaiHu; BUXOBAHHS B IIKOJISIPIB IMOBAru J0
Konctutymii Ykpainu, mpaB 1 cBOOOJ JIIOAMHU Ta TPOMAJSHUHA, TIOYYTTS BJIACHOI
TAHOCTI, BIANOBIAAIILHOCTI Mepes 3aKOHOM 3a CBOi JIii; BUIbHUM PO3BUTOK YUYHS SIK
ocobucTtocti, GopMyBaHHS MOTO COIIATBLHO-TPOMAJCHKOTO JOCBiAYy; BUXOBAHHS Y
IIKOJISIPIB  MATPIOTU3MY, JHOOOBI 70 YKpaiHu, MOBard 10 HAPOJHMUX 3BUYAIB,
TpaaMIIiii, HAllIOHATBHUX LIIHHOCTEW YKPaiHCHKOTO HAapOHy, @ TaKOXK IHIIKUX HaLIX 1
HapO/IiB; CTBOPEHHS YMOB JIJII TBOPYOTO, IHTEJIEKTYaIbHOTO, TyXOBHOTO i (Pi3UIHOTO
PO3BUTKY KOKHOI OCOOMCTOCTI; 33JJ0BOJICHHSI OCBITHHO-KYJIBTYPHHUX IMOTpeO Y4HIB,
sSIK1 He 3a0€3MeUyI0ThCs IHIIIMMH 3aKjIa1aMu OCBIiTH [8].

B OCBITHIX JOKyMEHTaX, IIO pErjJaMeHTYIOTh (YHKLIOHYBaHHS CHCTEMHU
MO3AIIKIJILHOT OCBITH, BU3HAYEHO TaKOX MPUHIIUIM peati3allii OCBITHbOI'O MPOIIECY B
Mexax 1i€i cucteMu. ['0JJOBHUMHU 3 HUX € Taki: IPUHLUI eyMaHizayii (POSBISETHCS

B T'YMAaHHOMY CTaBJIEHHI JI0 KOXXHOTO YYHS, Y BU3HAHHI IPIOPUTETY 3aBIaHb HOro
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TBOpUOi  camopeanmizamii SK  OCOOMCTOCTI, y  (OpMyBaHHI  JIOASHOCTI,
NOOpPO3UWINBOCTI, MUWJIOCEPAA); TNPUHIUN  E€OHOCMI  3A2ANbHONIOOCHKUX — §
Hayionanvrux yinnocmeu (3a0e3neuye BiIOOpa)KEHHS B 3MICTI OCBITHBOT'O ITPOILECY
OpPraHivyHOTO 3B’S3KY YKPaiHCHKOi HalllOHAJIBHOI KYJIbTYpU 3 IHIIMMH KYyJbTypaMu
HapoJiB CBITY, YCBIJOMJICHHS IIKOJSpaMHU MPIOPUTETHOCTI 3arajibHOJIOACHKUX
IIHHOCTE HajJ TpYNOBUMHM, KIAHOBMMH Ta KJIACOBHMH; BH3HAYa€ IMO3AIIKUIbHY
OCBITY Ta BHUXOBaHHS K BaXIMBHH 3aci0 HAI[IOHAJLHOTO PO3BUTKY M TapMOHi3allii
HalllOHAJIbHUX 1 MDKHAIIOHAJBHUX BIITHOCHH B YKpaiHi); NPUHIMI deMoKpamusayii
(mependavyae aBTOHOMIIO MO3AIIKUIFHUX 3aKJIAIiB OCBITH PIi3HUX TUMIB Ta (opM
BJIACHOCTI, 1HIIMX LIEHTPIB MO3alIKIIbHOI OCBITM Ta BHUXOBAHHS Yy BHUPIIICHHI
OCHOBHHMX TMTaHb 3MICTy iX [ISUIBHOCTI, PO3BUTKY PI3HOMaHITHUX (QopM
CHIBpOOITHHMIITBA Ta MApPTHEPCTBA BCIX YYACHUKIB MEAArOrivyHOl AisUIbHOCTI);
NPUHIIHI HayKogocmi 1l cucmemuocmi (NONATae B 3a0€3MEYCHH] ONTUMAIIbHUX YMOB
IUI pO3IMIMPEHHS ¥ MOTTINOJIEHHS 3aC00aMH OCBITH BaYKIMBUX JUISL KOKHOTO Cy0’€KTa
HAaBYAaHHA HAsBHUX 3aKOHOMIPHOCTEH, OOIPYHTOBAaHUX TMOHATH 1 CHOCOOIB
MpPaKTUYHUX MId y iXHIH MalOyTHIN TpyAOBIM MISAJIBHOCTI, a TaKOX Yy peami3allii
1HTerpytouoi (yHKIII TpoLECIB HaBYaHHS W BUXOBAHHS B yMOBaxX JOCATHEHHS
OCHOBHOI METH MO3aIIKUIBHOI OCBITH); MPUHIUI Oe3nepepsHOCcmi, HACMYNHOCMI 1l
inmeepamuenocmi (3abe3rnedye €IHICTh BCIX JIAHOK OCBITH YKpaiHH, 00’ €IHaHHS
3yCWJIb MEAaroriB MO3alIKIJIbHUX Ta IHIIMX OCBITHIX 3aKjajiB, PI3HUX JUTAYUX Ta
IOHAIIPKUX OpraHi3ailiif; LUIICHICTh 1 HACTYNHICTh TMO3alIKUIBHOI OCBITH M
BUXOBAHHSI, CIIPSIMOBAHOI HA MOTJIMOJICHHS Ta KOHKPETH3allil0 OCBITHBOTO MPOIIECY;
Ha0yTTs OCBITHU BIPOJAOBXK YChOTO TPYAOBOIO KHUTTS); IPUHLMI O6A2amoyKiaoHoCmi
U eapiamusrHocmi (CTBOPIOE MOXKIIMBICTh IIMPOKOTO BHOOPY 3MicTy, GopM 1 3ac00iB
OCBITH Ta BUXOBAaHHS Y BUIbHHI BiJl HABYAHHS Yac, aJIbTEPHATUBHICTH Y 33JJ0BOJICHHI
AYXOBHHX 3aIUTIB OCOOMCTOCTI, ii Mi3HABAJIbHUX Ta IHTEJIEKTYyaJbHUX MOXKIUBOCTEN
Ta iHTepeciB, nudepeHmanii Ta 1HAUBIAyaTi3aiii OCBITHHOTO MPOIECY); MPUHITUI
0obpogineHocmi 1l docmynwocmi (mepeadadae MmpaBo BUOOPY Ta JOCTYIHOCTI B
3a0e3neyeHHl MmoTped O0coOMCTOCTI 'y TBOpYiM camopeanizalii, JTyXOBHOMY

CaMOBJIOCKOHAJICHHI, 3100y TT1 JOJAaTKOBUX 3HAHb, YMiHb T4 HABUYOK, IMIATOTOBKH 10
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aKTUBHOI TpodeciiiHoi Ta TPOMAACHKOI AISUIBHOCTI); MPUHUUI CAMOCHMItiHOCMI U
akmuenocmi OCOOUCTOCTI (TOJNSiTa€ 'y CTBOPEHHI CHPUATINBOI TICUXOJOTIYHOT
atMochepu, 110 3abe3nedye BHSABICHHs, PO3BUTOK 1 peaiizamiio yYHIMHU
Mi3HaBaJIbHOT CAMOCTIIHOCTI, TBOPYOi aKTUBHOCTI, MIPOSB 001aPOBAHOCTI il TaJaHTY B
OCBITHIH [iSZILHOCTI); MPHHLMII 2apMOHI3ayii poOuHHOI U CYCRIIbHOI oceimu ma
suxoeannss (mependayae CTBOPEHHS CHPHUSATIMBUX YMOB JUIsl  3a0e3MeUYCHHS
I0OPOBLIFHOTO MAaPTHEPCTBA Ta KOPUCHOI CHIBIIpall cy0’ €KTIB HaBUaHHS, 1X POAMH,
Jep>kaBd SK PIBHONPABHUX CYO’€KTIB OCBITHBOTO TIPOIIECY B IO3AIIKIJIBHUX
3aKajax); MPUHLUN HPAKMUYHOI CHPAMOBAHOCMI NO3AWKLILHOI oceimu ma
guxosanns (CIPSIMOBaHUNW Ha HAOYTTS YYHSMU MEBHUX JONPOQECIMHUX YMIHb 1
HAaBUYOK, X PO3LIMPEHHS Ta PO3BHUTOK, & TAKOXK YIPOBAKCHHSI B JKUTTA 32 YMOB
1HTerpamii 3 HayKow W BUPOOHMIITBOM, PO3BUTOK B YYHIB OpI€HTallli HA TPYAOBY
TSUTBHICTh Y pUHKOBHX yMoOBax) [9].

Ax migkpecmoe O. bukoBcbka, BaXXTHMBUMU OCOOJMBOCTSAMU ¥ BOAHOYAC
nepeBaraMu IMO3allKiIbHOI OCBITH € T€, IO BOHA XapaKTePU3YEThCS TOOPOBLIHHOIO
y4acTIO 0COOMCTOCTI B OCBITHROMY IIPOIIECi, BICYTHICTIO JKOPCTKUX PEriiaMeHTaIlli
y TeJaroriuyHiii B3aemojii, BUIBHUM BHUOOPOM 3aHSITh Ta BHXOBHHUX 3aXOiB,
nudepeHItialiero 3a iHTepecaMu 10 KOHKPETHOI Tally31 HayKH, KyJIbTYpPH, TEXHIKUA YU
TEXHOJIOT1M, TPOBEACHHSIM MpOodOpiEHTAIIIHOT POOOTH, TOCTAHOBKOI TMEpes
KOKHHUM CY0’€KTOM peaJIbHO JOCSHKHUX 3aBJaHb, PI3HOMAHITHICTIO BUJIIB JISUTBHOCTI
Ta chep CHUIKyBaHHSA, IO CHOpHUsS€ HAOYTTIO JIOCBIy COLIAJIbHUX BITHOCHH,
HECTaHJAPTHUM MIAXOAOM JI0 OIIHIOBAHHS PE3yJIbTaTIB AISUIBHOCTI  YYHIB
[5, c. 14-15].

VY HaykoBif JiTepaTypi BU3HAUEHO TaKOX TaKi OCHOBHI (PYHKIIi JOJATKOBOI
ocBit: 1) maeuanvna (oceéimmus) (3abe3rnedye 3aCBOEHHS yYHSMH HOBHUX 3HaHb Ta
BMiHb 3a JOJAaTKOBUMH HaBYAIBHMUMH TIporpamamu); 2) euxogua (mependadae
30arayeHHs W pO3MIMPEHHS KYJIbTYPHOTO CEPENOBUINA IIKOJSPIB, 3IHCHEHHS
iXHPOrO TYMaHHOTO BHMXOBaHHS, (OPMYBaHHS B HHX MOPAJIbHHX Ta BaXKIHMBHUX
OCOOUCTICHUX SIKOCTeH); 3) xpeamusna (TOB’s3aHa 3 PO3BUTKOM 1HIWBITyaIBHUX

TBOPYHUX IHTEPECIB 0COOUCTOCTI); 4) Komnencayivina (BUMarae onmaHyBaHHSI YUHSIMU
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HOBUX HAmNpsIMIB [ISUTBHOCTI, $KI JOMOBHIOIOTH 3MICT IIKUIHHOI OCBITH Ta
aKTHUBI3YIOTh PO3BUTOK BIJAIMOBIMHOI IMi3HABAIBLHOI W COIIaJbHOT MOTHBAIII);
5) pexpeayitina (3abe3reuye oOpramizaifil0 3MICTOBHOIO JO3BULIA SK I[ApPUHU
BiJTHOBJICHHSI TICUXOQI3MUHUX CHJI OCOOHCTOCTI); 6) mpogopicumayitina (cripusie
npodeciiiHoMy CaMOBH3HAYEHHIO MOJIOAMX JIIOJIEH, aKkTUBI3ye (OpPMYBAaHHS B HHUX
CTIMKOTO 1HTEpeCy A0 pi3HuX BHIIB AisuibHOCTI) [10; 12].

Cepen pi3HUX OCBITHIX 3aKJa/iB, 110 3a0€3MEUyIOTh MO3AIIKUIbHY OCBITY AJIf
CTapIIOKJIACHUKIB, OCOOJMBE MICIIe TOCIAal0Th 3aKjaagd BHIINOI OCBITH, SKi
TPAAUIIIITHO € TIEPETOBUMH HAYKOBUMHU W OCBITHIMHU IIEHTPAMHU, OCEPEIKAMU BUCOKOI
MOpPaJIBHOCTI M JIyXOBHOI KyJIbTypH. BH3Hauarouu MOMKIMBOCTI 3aKkjIajiB BHUIIOI
OCBITH II0JI0 HABYAHHS 1 BUXOBaHHS CTapIIOKIacHUKIB, A. ["onoBuenko i O. JIiTBiH
3a3HAYaroTh, 1110 MailOyTH1 abITYpi€HTH HA €Talll HaBYaHHS B CTapIUii IIKOJII MarOTh
HE TUIbKU YCIIIITHO 3aBEPIIUTU MPOIEC 3A00YTTS 3arajibHOi CepeaHbOI OCBITH, a U
aJanTyBaTHCS 1O HAaBYaHHA B YMOBaxX BHIIOI MIKOJM, OyTH TOTOBHUMH YCHIIITHO
OTNIaHOBYBATHU CHEI1ajibHI HaBYaJIbHI JUCIUIUIIHU 3aKJIa/1B BUILIOT OCBITH Ta BCTUTATH
3MIHIOBATHCS BIJMOBITHO /IO TMOCTIMHO 3pOCTAlOYUX BUMOT ChOTOJEHHS. Y Takii
CUTYyaIlil 3aKJIaJIi BUILIOi OCBITH MalOTh 3a0€3MeuyBaTy LIJIECIPSIMOBAHY 1HTETPALIIIO
MeJIarOT1YHNX TEXHOJIOTIM CcepeHbOi Ta BHINOI IIIKOJIM, OpraHi3allif0 aJarnTHBHOI
OCBITH, PO3BHTOK BIJIOBIIHOI COIIaJIbHOI M IM3HABaJIbHOI MOTHBAIII IIIKOJISIPIB,
CTBOPIOBATH ONTHMAJIbHI YMOBH ISl 3I1MCHEHHS O€3MepepBHOI OCBITH MPOTITOM
YChOTO KUTTS JIOJUHU, YIOCKOHAJICHHS i COIIaTbHO 3HAYYIMUX sKocTel. Lle poouTs
JOIIIJTLHOIO OPTaHi3allilo B 3aKJIaJax BUILOI OCBITU €(PEKTUBHOT JOBY31BCHKOI OCBITH
JUISl CTApIIOKJIacCHUKIB [7, ¢. 25].

Sk Bi3HA4Ya€TbCsl B HAYKOBINM JTEpaTypl, JOBY3IBCbKa OCBITa CTaHOBHTH
MpoIec 1 pe3ysbTaT PO3BUTKY 3AI0HOCTEH CTapIIOKJIACHUKIB, (JOpMYyBaHHS B HUX
COIIAJIBHO HEOOXIJIHUX OCOOMCTICHUX SIKOCTEW, OBOJIOJIHHS 3HAHHSMHU, YMIHHSMU,
HaBUYKaMU, HAOYTTS JOCBIAY AISUTBHOCTI, TOCTATHIX JUIsl OCBOEHHS OCBITHIX TIPOTpaM
BUILIOT OCBITH, Npo¢eciiiHOi OpieHTallli Ta caMOBU3HAYeHHs y4uHIB. HayKoBI Takox
MiIKPECTIOITh, IO JOBY3IBChKa OCBITA € OUIBII IIMPOKOIO TIEAArOT14HOIO

KaTEeropi€ro, Hi’K JIOBY31BCbKE HaBYaHHS, a/I)K€ OCBITa MICTUTh HE TIJILKU OBOJIOJIIHHS

194



CTapUIOKJIACHUKaMU CHCTEMOIO 3HaHb, YMIHb Ta HAaBUYOK, a ¥ (OpMyBaHHsS Ha LA
OCHOBI CBITOIJISITY, COIIAJIbHO 3HAYYIIMX OCOOMCTICHUX SKOCTEH Ta BJIACTHBOCTEH,
PO3BUTOK TBOPYMX CHJI 1 3A10HOCTEH yuHIBChKOT Mool [15, ¢. 9].

Ax minkoMm cropaBemnuBo minkpeciaoe . MensenmeBa, y CydacHHX yMOBax
IpaBUJILHO OpraHi3oBaHa JOBY3IBChKa OCBITA JIa€ 3MOT'y peali30BYBaTU HE TIIbKH
TpaguIIiHY U1 He1 (PYHKIIIFO MiBUILEHHS OCBITHBOT'O PIBHS CTApIIOKJIACHUKIB, a i
HU3KY BaXJIMBHUX COLIAIbHO-KOHCTPYIOIOUNX (PYHKIIIH, a caMe TaKHX:

1.3a0e3nedyeHHss  JIOCTYIMHOCTI  MOAAIBIIOI  HPOQeEciiHOi  OCBITH IS
a0ITypi€HTIB, TIABUINEHHS COMialbHOI MOOiUTBHOCTI.  JlificHO, JOBY3iBChKa
MIJITOTOBKA 3a MOCWJIbHY IS OLIBIIOCTI CIMEW TJIATHIO JIa€ 3MOTY MpeICTaBHUKAM
PI3HHX KaTeropii abiTypi€HTIB (y TOMY YHCII COIIaJbHO-BPA3IMBUX KaTETropiil:
VYHSM CUIBCBKMX WIKLJI, OOJapOBAHMM IIKOJSpaM 3 Majo3a0e3leyeHux ciMed Ta
IHIIMM) TIJBUIIMTHA CBIA pIBEHb 3HAHb, JIKBIAYBaTH TMPOTAJIUHU B OCBITI, a fK
HACJIZIOK — YCIHIIIHO CKJIACTH 30BHIIIHE HE3QJIC)KHE OIIHIOBAHHS Ta BCTYMHUTH [0
0a)XaHOTO BUIILY.

2. ComianibHO-0€3KOH(DIIIKTHE ~ MOAOJAHHS  Oap’epy  «IIKOJIa—BHUID). 3a
pe3ynbTaTaMu AO0CIIIKeHb, OUTBIIICTh BUITYCKHUKIB BIIYYBAIOTh JUCTPECOBHUI CTaH
nepea CKIaJaHHSM 30BHINIHBROTO HE3AJIEKHOTO OIliHIOBaHHA. Kpim Toro, 3HauHa
KUIBKICTh MalOyTHIX aOITypi€HTIB TCHXOJOTIYHO HE TOTOBAa [0 TOJOJIAHHS
aJanTaliifHoro 6ap’epy «IIKoja — BUID.

3. Comamizamist Monofi. JIoBy3iBChbka OCBITa PO3LIMPIOE KOJO CIUIKYBaHHS
VYHIB, CHPHUSIOYM HAKONMUYCHHIO HUMH BaXKJIMBOTO JOCBiTYy KOMYHIKaTHBHOL
B3a€EMOJIi 3 IHIIUMHU JIOABMHW W MOTHUBYIOYM iX [0 TOJAIBIIOTO HaBYAHHS
[11, c. 15-16].

Sk Bim3Hayaroth HaykoBli O. bukoBceka, [. buukoma, 1O. I'puiuna,
I'. I[TycrogiT, O. Pesynora, B. denseBa, nepexin Ha 6GararopiBHEBY CUCTEMY OCBITH,
JCKJIapyBaHHS W peaizallis TPUHIUIY Oe3MepepBHOCTI AK MPOBITHOT  1jei
opraHizailii Tpolecy OCBITU B yMOBax 1H(GOPMAIIHHOTO CYCHIJIbLCTBAa BHUMAarae
30epekeHHs ¥ PO3BUTKY HACTYIHOCTI Ha BCiX eramax HaByaHHs. Lle akryamizye

npo0semy 3abe3neyeHHsl SIKOCTI JOBY3IBCHKOI OCBITH SIK MPOMDKHOIO €Tamy Mix
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3arajJbHOIO0 CEPETHBOIO U BUIIOI0 OCBITOI. TOMY B CYy4acHHX yMOBaXxX JEKIapyeEThCS
nepexiJi MO3alIKUIbHOI OCBITM Ha SKICHO HOBHM pPIBEHb $KOCTI, IO 3YMOBIIIOE
noTpeOy B MEPEOCMUCIICHH] POJIl ¥ MICIIA I11€1 OCBITH B 3arajibHiil OCBITHIM CHCTEMI
KpaiHu, PO3IIMPEHH] i COIlanbHUX (PYHKIIIH, Y TOMY YHCIIl BUXOBAaHHS OCOOMCTOCTI,
il mpodeciiiHOro caMOBH3HAYEHHs Ta TBOpUOI camopeanizamii [1-5; 13; 14; 16].

VY mpoueci BUBYEHHS HAYKOBOi JITEpaTypd BCTAaHOBJIEHO, IO OJHIEIO 3
OCHOBHHX (opM 3miMiCHEHHS JOBY3IBCBKOI OCBITH € BIAMOBIJHI MiATOTOBYI
(mpodopieHTariiiiii) HeHTpH, MO0 PYHKIIOHYIOTh y 06araTboX BITUYM3HSHUX 3aKJIaJax
BUIOI OCBITH. SIK YBaXaroTh (paxiBIli, BAXJIMBE MICIIC BHUIIEBKA3aHOTO IIEHTPY B
HAaBYaHHI W BHUXOBAHHI YYHIB 3yMOBIIIOETHCS MOXJIMBICTIO «HE TUIBKH OUIBII
MOBHOTO BUKOPUCTaHHS MOro MOTY>KHOTO HAyKOBOTO, OCBITHHOI'O Ta BUXOBHOIO
MOTEHIIaTy, a i 3a0e3nedueHHs: npodopieHTallli ¥ MOCTYNOBO1 ajamnTailii y4HiBCbKOT
MOJIOJIl /IO HABYAJIbHO-BMXOBHOTO MPOIECY y BUIIIN mkomi» [15, c. 8], akTupizarii
MOIAJIBIIIOTO PO3BUTKY 1HIUBITYAIIBHUX 310HOCTEH, MPOo(deCiifHO-OCBITHIX 1HTEPECIB
Ta OCOOMCTICHUX SIKOCTEH KOKHOTO YUHS.

3a E. ®areeBoro, crienudiky (yHKIIOHYBaHHS MPOGOPIEHTALINHOTO IEHTPY
3aKiaay BHUIIOI OCBITM BH3HAYAIOTh [IBI TPYNU YMOB: 306HiUHi: COIIaJIbHE
3aMOBJICHHSI Ha TIATOTOBKY BHMCOKOKBami(ikoBaHUX (axiBIIB 3 ypaxXyBaHHIM
JUHAMIYHUX 3MIH, TOTped Yy CIelialicTax Ha perioHAIbHOMY PUHKY TMpaili;
IHAUBIYyaIbHUX OCBITHBO-MPO(PECIHHUX TOTPeO CTAPUIOKIACHUKIB, BHYMPIUIHI.
oprasizaiiifHo-meaaroriydi (3MICT JiIeH31i Ta CTaTryTy, Oprasizaiis OCBITHHOTO
Mpolecy, piBeHb KBamidikamii BUKIAJAUbKOro CKJIaay, TMpaBwia MNpUHAOMY
CTapILIOKJIACHUKIB JI0 LIEHTPY AOBY31BCHKOI MIATOTOBKH, MEPENIK CHELiaJbHOCTEH, 3a
SKUMHU 3JIMCHIOETHCS MIATOTOBKAa MaiOyTHIX aOITYpi€HTIB 10 BCTYNy B 3aKJIaau
BUINOI  OCBITH, HayKOBO-METOJMYHE 3a0€3MEUECHHS  OCBITHBOTO  IMPOIECY);
KyJIbTYpOJIOTI4HI (KOpPIOpAaTUBHA KyJbTypa); MaTepiasibHi (MarepiaabHO-TeXHIYHA
0a3a 3akiagy BHIIOI OCBITH), YacOBI TEMIOPUTMIuHI (periiaMeHT poOOoTH, 0OCsT
THXKHEBOTO HaBaHTAXXEHHS CJIyXadiB 1 BUKJIaadiB, TepMiH HaB4YaHH) [15, ¢. 10].

Ha ocHOBI y3aranpbHeHHS! BUKJIAJCHUX BHUIIE 1€ PI3HUX HAYKOBIIB 3pOOJICHO

BHCHOBOK IIPO Te€, 1110 3aBAaHHs (OpMyBaHHSI MOBJIEHHEBOI KyJIbTYPH YYHIB CTapIIOi
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IIIKOJTM TIOBHICTIO Y3TO/DKEHE 3 TMPOBITHUMHU 3aBIaHHSIMH, SKI TOCTAIOTh TEpen
CHUCTEMOIO JIOBY3IBCHKOI OCBITH 3arajioM Ta JIOBY3IBCBKHMH IIEHTPAMH YKPaTHCHKHX
3aKJIaJiB BUIIO1 OCBITH 30Kpema.

[lepcnexkTrBY MOJANBIIAX HAYKOBUX PO3BIMOK. Bu3zHaunTh Ta OOIpyHTYBaTH
IUISIXK  BJOCKOHAJICHHS MOBJIGHHEBOI KYyJbTYpH MalOyTHIX aOITypi€HTIB Yy

npodopieHTAIIIHHUX IIEHTPIB 3aKJIa/11B BUILIOT OCBITH.
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HEJAT'OT'TYHA CYTHICTDb HOHATTSA «IHKJIKO3UBHA OCBITA»

I'pannk Japuna OuexkcanapiBua,
acriipanTka kadeapu neaaroriku,
1HO3eMHOI1 (HITOJIOTIT Ta epeKIaTy
HartionanpHu €KOHOMIYHHIMA
yHiBepcuteT iMeHi Cemena Ky3nens
M. XapkiB, Ykpaina

Crorogni B VYkpaiHi KUIBKICTH JIOJIEH 3 OCOOIMBUMHU TMOTpeOaMu csrae
OJM3bKO 3 MIH., 3 SKUX MoHan 165 tucau — mitu. CydacHU#l eTram iHHOBAIiHOTO
PO3BUTKY CYCIUIBCTBA BIA3HAYEHO (DOPMYBaHHSIM HOBOI'O MOIJISIY Ha OCBITY Ta Ha
Micile JIIoAuHU B couiyMi. Sk Bu3zHauae B. OTHEB’10K, OCHOBHUMH TECHIACHIISIMU
PO3BUTKY CYYaCHOI OCBITH € OOOB’SI3KOBICTh, JOCTYITHICTH 1 MacoBiCTb. BiH ke
HaroJIOlIye Ha TOMY, 10 MOJIEPHI3allisl Cy4acHOi OCBITH CHPsIMOBAaHA HE TUIbKU Ha
OHOBJICHHA 3MICTy, (hOpM 1 METOMAIB OCBITHBOI ISIIBHOCTI, a ¥ TOPKAETHCS CaMOIO
PO3YMIHHS Cy4YacCHOI OCBITH SK ITICHOTO cycmiabHOro ¢genomeny [5]. Otxe, Ha
CydacHOMY eTalll TyMaHi3allli CyCHUIbHUX BIJHOCHMH Ta BIPOBA/DKEHHS 1AeH
TYMaHHOCTI JIO OCBITHBOTO TMPOIECY BAXKIUBUM € PO3YMIHHS CaMOTO TOHSATTS
«IHKJIFO3UBHA OCBITa».

FOHICE® nae Take Bu3HaueHHS 1HKITI03UBHO1 ocBiTU: «[Iporiec, cipsimoBaHuit
Ha 3aJI0BOJICHHS HANPI3HOMAHITHIIIUX TOTped yCiX JiTed, MOJOMI Ta JOPOCIHX
IUISIXOM PO3IIMPEHHS iXHBOI Y4YacTi y HaBYaHHI, KYJbTYpPHIA JISJIBHOCTI Ta JKUTTI
rpoMajy, a TaKOXX 3MEHIICHHS MAacITa0lB 1 YCYHEHHS MpOOJIeMH BUKIIFOUEHHS THUX
YM IHIIKX TPYI 3 OCBITH 1 BcepeanHi ocBITU. Lleil mpoliec moB’si3aHuid 31 3MiHAMU Ta
MoAudIKalisIMU Yy 3MICTI, MIIX0JaX, CTPYKTypax 1 cTpaTerisix, a Horo BiJIMIHHOIO
PHCOIO0 € 3arajibHa KOHIEMIis, SIKa OXOIUIIOE yCIX MITel BIANOBIAHOI BIKOBOI IpyIH, 1
MEePEeKOHAHHs, 10 caMe 3BUYailHa IIKiJIbHA CUCTEMa MOKJIMKaHa JaTH OCBITY yCIM
miTsm» [3].

Sk 3a3Hauae 1. I'eBko, mocmmarounch Ha E. JlaHUIaBIYIOTE, 1HKIIO3MBHA

OCBITa — 11€ KOMIUIEKCHUHM TIpoliec 3a0e3MeUeHHs1 PIBHOIO JIOCTYMy 0 SIKICHOTO
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HAaBYaHHS [USIXOM OpraHizamii JisSUIbBHOCTI B OCBITHIX YCTaHOBaX Ha OCHOBI
3aCTOCYBaHHS OCOOMCTICHO-ODIEHTOBAaHMX METOJIIB HABYaHHS, 3 ypaxyBaHHSIM
IHIUBIAYaIbHUX OCOOIMBOCTEH. BuH3HaueHHs ONTHUMaIbHUX NUIAXIB 1 3aco0iB
BIIPOBA/DKCHHS 1HKIIO3MBHOTO HAaBUYaHHSA 0a3yeThCs HaA OCHOBI  BIATIOBIIHOTO
HOPMATHUBHO-TIPABOBOTO,  HABYAJIbHO-METOJIMYHOTO,  KaJApPOBOTO, MaTepiajbHO-
TEeXHIYHOTO Ta iH(popManiiHoro 3abesnedcHHs» [2]. [loHaTTs iHKIIO31T (Big aHIII.
inclusion — BKJIFOUEHHST) — II€ TPOIIEC AKTUBHOTO BKIIFOYCHHS B CYCIIIbHI CTOCYHKH
BCIX TPOMAJIIH, HE3aJICKHO B iXHIX (PI3UYHUX, IHTEICKTyaJIbHUX, KYJIbTYPHHUX,
MOBHMX, HAI[lOHAJBbHUX Ta IHIIUX OCOOJIMBOCTEH. Inmest iHKIIO31i 3acHOBaHa Ha
KOHLIEMIII «BKJIIOYEHOro cycnuibcTBa». CycmiIbcTBO Ta HOro  1HCTUTYTH
3MIHIOIOTHCSI TAKMM YUHOM, 100 CIIPUATH BKIIFOUEHHIO 1HIIOTO (JIFOJIMHHU 1HIIIO1 pacH,
BIPOCHOBIAaHHS, KYJbTYpH, JIOAUHU 3 OCOOJIMBHUMH OCBITHIMH noTpedamu). ToOTO
IHCTUTYTH MalOTh 3MIHUTHUCA TaK, 00 Take BKIIOUEHHS 33JJ0BOJIbHSIO MOTPEOHU BCiX
YJICHIB CYCHIJIbCTBA, CIPHUSIO 3POCTAHHIO iX 3AATHOCTI /IO CAMOCTIMHOTO JKHUTTS
(BKJIFOUarOUM 0Ci0 3 0COOJMBUMH NOTpeOamMu), 3a0€3MEeUeHHs PIBHOCTI IXHIX IpaB
Tomo. SIKImIO0 He BIAOYBAETHCS BIAMOBIIHA 3MiHA I1HCTUTYTIB, TO pE3YyJIbTaTOM
1HKJIF0311 MO’KE€ CTaTH MOTJIMOJIEHHS COLAJIbHOI Jae3amanTalii JIoaed 3 0COOJIUBUMU
noTpedaMu 1 3pOCTaHHS IHTOJEPAHTOCTI 3 OOKY THUX, XTO MOIIOHUX OOMEKEHb HE Ma€
[7].

BaxxnuBo, m1o0 mpakTHKa 1HKIIO311 HE cnHpanacs Ha MparHeHHs abo MpuMmyc
«OyTH SK BC1», OCKUIBKM B IIbOMY BUNAJKy BOHA BCTYNAa€ B MPOTHPIYYS 3 MPABOM
«OyTH caMuM co0010». BakinMBOIO MepeayMOBOIO YCIHIIIHOI 1HKJII031i € TOTOBHICTh
CyCNUJIbCTBA JO 3MIH Ha3yCTpid IHIIOMY. bBuIblIicTh 3apyOiXKHUX KpaiH, HE
CIIOTBOPIOIOYM  KJIIOYOBI  i7Iei  OCBITHBOI  IHTErparlii, peami3yloTh MOJEIb
«cmiBicHyBaHHs». JlocBim 3apyOiKHMX KpaiH IOKa3zye, IO I1HKJIIO3WBHA OCBITa
MOBMHHA CIMIBICHYBaTH 3 IHIIUMH BapiaHTaMH OCBITH [iTe 3 OCOOJIWBUMH
notpebamu. Tinbku Tak BIAOyJAEThCA iX B3aeMHE 30aradeHHs, MmO 3a0e3MeunTh
HEOOXiHYy BaplaTUBHICTH B OTPMMAaHHI OCBITM KOXHIM JUTHHI, 1, $K
HACITIZIOK, - aJICKBATHICTh BUOOPY OCBITHHOT'O Mapuipyty [4].

[HKirO3MBHA OCBITA — 1I€ CIUJIbHI HaBYAJbHI 3aHATTS, JO3BULIA, Pi3HI BUAU
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J0JaTKOBOi OCBITH OCI0 3 OOMEKEHUMH MOXIIMBOCTSIMHU 370pOB’s 1 0OCi0, AKI He
MarTh Takux oOMexxkeHb. Cydacui HaykoBmi H. Codiit tTa FO. Haiima TpakTytoTh
1HKJTFO3UBHY OCBITY SIK CHCTEMY «OCBITHIX MOCIYT, IO IPYHTYETHCS Ha MPHUHIIUII
3a0e3MeyeHHs] OCHOBHOTO IpaBa JiTel Ha OCBITY Ta IpaBa HaBYATHUCA 32 MiCLIEM
NPOXXKUBAaHHS, 10 TNependayaec HaBYaHHS JUTUHU 3 OCOOJMBUMH OCBITHIMHU
norpedamMu, 30KpemMa, JUTUHU 3 OCOOJUBOCTAMH TMCUXO(]DIZUYHOTO PO3BUTKY, B
YMOBaXx 3araJilLHOOCBITHBOTO 3aKIamy» [8; 6].

OTxe, 1HKIIO3MBHE HaBYaHHS Iepefdadae BKIIOYEHHS NITEH 3 OCOOIMBUMHU
OCBITHIMH TOTpe0aMu 0 MacOBUX YCTaHOB, /i€ 3HIMAIOTHCS BCl Oap’e€pH Ha IIISAXY
70 TIOBHOI YYacTi KOXKHOI JUTHMHU B OCBITHhOMY mporueci. A. KonynaeBa min
1HKJIFO3UBHOIO OCBITOI0 PO3YyMi€ «CTBOPEHHS OCBITHBOTO CEpEAOBHINA, SKE O
BIAMOBIZA0 MOTpedaM 1 MOXJIMBOCTAM KOXHOI JUTHHU, HE3QJICKHO Bij
ocobnmBocTel 11 nmecuxodizuaHoro po3BUTKy» [6]. I. Xadizymnina TpakTye MOHSATTA
1HKJIFO3UBHOI OCBITH SIK JIOCTYITHICTh OCBITH JJI BCIX 1 MPUCTOCYBaHHS 3arajibHOi
OCBITH JI0 Pi3HUX MOTPeO ycix aiTei [1].

3. lleBiiB 3a3Hauae, M0 1HKIIO3WBHA OCBITA — II€ CUCTEMA OCBITHIX MOCHYT,
AKa TPYHTYEThCSA HAa MPUHUMII 3a0€3MeUeHHsT OCHOBHOI'O MpaBa AITEH Ha OCBITY Ta
MpaBa HAaBYATHUCS 3a MICIIEM MPOXKUBAHHA, 10 Tepeadadyae HaBYAHHS JTUTHHU 3
OCOOJIMBUMHU  OCBITHIMH  TOTpedaMu B  CHEIaJIbHO  CTBOPEHUX  yMOBax
3araJbHOOCBITHROTO HaByanbHOTO 3aknaxy [9]. Ilim ocobGmuBuMH ymMOBaMH
HEOOX1JHO PO3yMITH Take I1HKIIO3UBHE CEpeJoBHUINe, sKe O BiAMOBIIAIO iX
MOKJIUBOCTAM 1 OTpeOaM HE3aJIEKHO BIJl CKJIAIHOCTI MOPYIIEHHS 310pPOB’S 1 TUITY
3arajibHOOCBITHBOTO HABUAJILHOIO 3aKkjaay. ChOroH1 AITH 3 OCOOJMBUMU OCBITHIMU
noTpebaMyi B Takid TPAKTHUIIl 3pPOCTAIOTh 1 PO3BUBAIOTHCA PA30M 3 IHIIUMHU
HIKOJISIpPAMM, BIJIBIIYIOTh 3BHYaiiHI OCBITHI YCTaHOBH, 3aBOJSATH B HUX JIpy3iB. ToOTO
KUBYThb, K BCl 1HINI MiTW. [mes mosmsrae B TOMy, 110, aKTUBHO B3a€EMOMIIOYH 3
IHITUMU JTITBMH, JITH 3 OCOOJWBUMH OCBITHIMH TOTpe0aMu OTPUMYIOTH SIKICHY
OCBITY Ta TMCHUXOJOTIYHO aJanTylOThCS 1O B3a€EMOJII y colliymi. AJle HE MEHII
BOKJIMBUM € TaKe CHUIKYBaHHS 1 JJIA JITEH, 110 HE MAalOTh HISKUX OOMEXEHb Y

CBOEM 03BUTKY a00 310poB’i. TakMM 4YHHOM, ICTOTHO IIIJABHUIIYETHECA POJIb
2
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«CTITFHOT0)» HAaBYaHHS, a 1[€ MPUHIIUIIOBO PO3LIUPIOE MOKIIMBOCTI COLlami3alii AiTen
3 0COOJIMBUMH OCBITHIMHU OTpeOaMHu.

OTxe, 1HKIIO311 — 1€ IPOLEC, 0 JUHAMIYHO PO3BHUBAETHCA Ta MO3UTUBHO
BIUTMBAE HAa CHUCTEMY COLIAJbHUX BIAHOCHMH. PO3BUTOK i7eil 1HKIIO31i 3MILIHIOE
MOpaJIbHE 37I0POB’Sl CYCIiJIbCTBA. [HKIIO3UBHA OCBiTa — PE3yJlbTaT PO3BUTKY iAei
ryMaHI3My, IO TPYHTYIOTbCS Ha BHUHSTKOBIA IMIHHOCTI JIOJICBKOI OCOOMCTOCTI, i
YHIKaJIbHOCTI, TIpaBl Ha TiAHE XUTTS, SIKUM Ou He OyB ii (izuuyHuil ctan. MeToro
BIIPOBA/DKCHHS 1HKJIIO3UBHOI OCBITHM € HaJaHHSA KOXHIA IOHIM OCOOHMCTOCTI
MOJKJIMBOCTI BIAUYTH ceO€ MOBHOMPABHUM YJCHOM CYCHIIbCTBA HE3aJE€KHO Bif ii

(13UYHOrO CTaHy.
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VJIK 378.091.12:005.963.2-051 (043.5)
AKCIOJIOTTYHI ACHHEKTH AISIJIBHOCTI IIEJATOT'A MEHTOPA Y
3AKJIAJIAX BUIIIOI OCBITH

IBanunbka Oxcana CrenaHiBHa,

K.TIe/1.H.

HarmionaneHuil yHiBepcuTeT «JIbBIBChKA MOITEXHIKA
M. JIpBiB, YKpaina

Beryn. / Introductions. MeHTopchbka JisUTbHICTE HAaOyBae pPO3BHUTKY 1
MOIIMPEHHA B YKpaiHi sSK pe3yJbTaTUBHUI BUJI CIIBIIpAIll MIEAAaroriB 31 CTyACHTaMH y
chepi OCBITHBLOTO MPOCTOPY.

Takuif BUI AISUTBHOCTI y 3aKjiafax OCBITH, 30KpeMa BUIIOI OCBITH, J1a€ Baromi
pe3yNbTaTH OO MiJIBUIEHHS PIBHS 3HaHb 1 OpMyBaHHS CB1IOMOI mpodeciitHoi
BU3HAYEHOCTI 10JI0 KOHKPETHOI chepr MallOyTHBOT A1ISUIBHOCTI CTY/ICHTIB.

Merta podoru. / Aim. Ilormubutu gocmipkeHHst y cdepl meaaroriku BUIIO1
IIKOJIM 4Yepe3 aHalli3 OCHOBHUX aKCIOJOTIYHUX AaCHEKTIB [IsUIbHOCTI Ieaarora
MEHTOpA y 3aKJIaJlax BUIIOI OCBITH Y KpaiHH.

Marepianu ta meroau./Materials and methods. Hax 3anexiapoBanoro
mpo0JIeMaTUKOI TMpalioBaJid OaraTo HAYKOBIIB IMeIaroriB. 30Kpema, TUTaHHS
MPUHITUIIB AISUTBHOCTI MEHTOpPA B OCBITHROMY TIPOIIECI AOCTIIHKYBaJId Takl aBTOPU
sak: A. Boskoron, B. I'ycak, H. Jlertaprora, 10. Xuneupkuii, H. IlpsxiHa,
0. TomopueBa Ta iHmi. IxHi HaykoBi JOPOOKM pPO3KPHUBAIOTH 3MICT i CYTHICTb
MEHTOpPCBa SIK SIBUIIA, @ TAKOXX OCOOJMBOCTI B3a€MOJii MEHTOPIB 31 CTyJICHTAMH
(MeHT1) B OCBITHROMY ITPOCTOPIB 3aKJ1a/11B BUIIOI OCBITH.

JInst TpYHTOBHOTO BHUCBITJIGHHS MpOOJEMHU JIOLIIBHO BHUKOPHUCTOBYBATH
3araJbHOHAYKOBI 1 CIEHiaibHI METOJY, HANpPHUKJIaA: CTATUCTHYHMHA (OOJIK JaHUX
[0JI0 MEHTOPCHKOI poOOTH uYepe3 (PiKCyBaHHS AKTUBHOCTI PO3BUTKY MEHTOPCHKHUX
IIEHTPIB); aHATITUIHO-TIOPIBHSILHUHN (JOCIIKEHHS! OCHOBHUX MPUHIIMITIB peami3artii
MEHTOpPCTBAa Yy KpaiHax €Bponeiicbkoro Coro3y Ha OCHOBI BIPOBAIKECHHS

MDKHApOJIHUX CTaHJAPTIB); ICTOPUYHUNA (pO3IJIsiA 1CTOpli BUHUKHEHHS IHCTUTYTY
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MEHTOpPCTBA) TOLIO.

PesyabTaT Ta 00roBopenHsi./Results and discussion. Ykpaina sik mpaBoBa 1
JEMOKpaTUYHa JIep>KaBa, HaBITh B yMOBax IMOBHOMACIITA0HOI BIWHHU, pealli3ye
3aro4aTKoBaHi pe)OpMU BXKIMBUX Cep CYCHUIBHOTO KHUTTS HACEIEHHS, 30KpeMa,
OCBITHBO-HAYKOBOI.

CporoaHi mUTaHHSI MEHTOPCTBA B OCBITHROMY IPOIIECI 3aKJIaiB BUILOI OCBITU
(3BO), sx 1 Bech OCBITHIHM MPOCTIP, IPYHTYETHCS HA MPUHIUII CTYIEHTOLIEHTPU3MY 1
moBas3i J0 4YecTi, TiAHOCTI 1 mpaB ocobu. llelt mpuHIUI MH MOXXEMO BBaKaTH
OCHOBOTIOJIOKHUM, aJDKE came Il MPUHIHUNH (OPMYIOTh MOBHOIIIHHY OCOOHMCTICTb,
3IaTHY HE JIMIIE JO0 aKTUBHOTO PO3BUTKY, a i O YCBIJOMJICHHS CBO€ET 1IEHTUYHOCTI 1
I[IHHOCTI KUTTs, CBOOO/H 1 MPaB 1HIIUX TPOMAJISIH.

BaxxnuBUMH NMPUHLMIIAMA MEHTOPCBKOI AisuibHOCTI Yy 3BO MOXHA BU3HAYUTH
[1]:

- JOTPUMaHHS 3arajJibHOJIOJCHKUX MPUHIMIIIB MOpali 1 CHIBICHYBaHHA Y
CycnuIbCTB1 (1€ Tpyna LIHHOCTEH, 110 JOMIHYIOTh y AISUIBHOCTI MEHTOPA, OCKUIbKU
TaKl 3arajbHOJIONICHKI I[IHHOCTI, SK CB0O0OJIa, CIPaBEIJIMBICTh, BIJIIOBIIAIBbHICTh
CTaHOBJIAITh OCHOBY OCOOMCTICHOI 3p1JIOCT1);

- TOTPUMAaHHS KOPIIOPATUBHUX MPUHIIUITB 1 HOPM;

- jgoTpuMaHHs mnpodeciiHuX MIHHOCTeH (MOB’s3aHl 3 BUOOpPOM CTpaTerii,
BU3HAYEHHSIM METH, 3ac001B JUIsl PO3BUTKY MNPO(ECIMHMX KOMIIETEHTHOCTEH, SK
OCHOBH B 3/[1HICHEHHI MEHTOPCHKOT A1STHHOCTI)

Ha oCHOBI IIMX NMPUHLUIIIB MEHTOPU PO3BUBAIOTH y CTYACHTIB 3/IaTHICTH [0
KPUTUYHOTO aHai3y 1 HE JIMIIE y MpoQeciiHOMY HampsiMi, a i y COLIAJIbHOMY Ta
ocobucticHoMy, (HOPMYIOUH IUTICHY OCOOUCTICTb.

Takox, MEHTOpU CIHPUSIOTH IHTErpauli CTyACHTIB B JEpXaBHUW OCBITHIM
MpOoCTip 1 B MPOCTIP MDKHAPOIHOI CTYIEHTCHKOI CITUTBHOTH, dYepe3 BeOiHapw,
OHJIalH-KOH(epeHI1ii, akajeMIdHy MOOUIbHICTh, TPAHTOBI MPOTPAMH TOIIIO.

BucnoBku./Conclusions. Otxe, MoXemM0 3poOMTH BHUCHOBOK TMpO T€,
MEHTOpPChKa JISJBHICTh y 3aKJaJax BHILNOI OCBITH € 3aTpeOyBaHMM 1 HEOOX1IHUM

HampsiMOM poOOTH 1 B3aeMOAIT 31 CTyJIeHTaMH. MEHTOpUM TNeAarorn MOBUHHI
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MpaIoBaTH Ha NPUHIMNAX, 1[0 BHU3HAYEHI B TMOJOXEHHSIX NP0 JOTPUMAHHS
no6pouecHocTi 1 etnuHux HopM 3BO, a Takoxk, OpaTu 3a OCHOBY 3arajibHOJIOCHKI
HOPMHU MOpaJil, ETUKH.

CrporomHi B YKpaiHi CTyJIGHTH OCOOJMBO MOTPEOYIOTHh MIATPUMKH B IPOIIECi
coriajizarii 1 ajganTamii 10 HOBUX YMOB CTYJICHTCHKOT'O >KHUTTS, Uyepe3 BINCHKOBHIA
CTaH 1 BUKJIMKU Ta 3arpo3d HE TUIbKU IMMOBHOI[IHHOMY HABUYaHHIO, a W >KUTTIO Ta
310pOB’10.

JITEPATYPA:

1. TlemaroriuHa KOMIETEHTHICTh BHKJIaaada. BIpoBaJ’KeHHS 1HHOBAIIHHUX
METOJ[IB HABUYAHHS y MPaKTUYHY MiSUIBHICTh BHUKJIaJada 3akjiaay BHUIOI OCBITH
[EnexTponnuii pecypc]. HaBu. moci6. nnst qokropiB ¢inocodii cneriaibHocTi 186
«BupaBuuutBo Ta noairpadgis» ta 061 «Kypnamcrukay. Yknagadi: A. I1. Kupudok,

T. YO. Kupuyok. Kuis: KIII im. Irops Cikopcrkoro, 2021. 57 c.
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VJIK 371.134:504
BUKOPUCTAHHSA METOJY “3AHYPEHHSI” Y IPOIIECI
THIIIOMOBHOI MPO®ECIMHOI MIITOTOBKHU MAWBYTHIX ®AXIBIIIB
MPUPOJHUYNX CHEIIAJIBHOCTEM

IBaciB Hartauisa CemeHiBHA,

K.IL.H., JIOUEHT

Py6eanr Harajis BosrogumupiBHa,

K.IL.H., IOUEHT

Ousenrok Ouiena BanepiiBHa,

K.(].H., TOLEHT

JIpBIBCHKHMIA HallIOHAJIBLHUM YHIBEpCUTET iMeHI IBaHa dpaHkKa,
M. JIbBiB, YKpaina

VY crarTi BU3Ha4Y€Hl poJIb 1 MICLE I1HIIOMOBHOI MPOQECIHHOT MIArOTOBKH
MaiOyTHIX  (axiBIIB  OPUPOAHMYMX  CHeliadbHOCTer.  OxapakTepu3oBaHi
0COOJIMBOCTI METOAY ‘‘3aHYpeHHS” B IHILIOMOBHE cepeaoBulle. PO3riasHyTI HUIsIXU
BUKOPUCTAHHA METOAYy ‘‘3aHypeHHA Yy Tpoleci IHIIOMOBHOI mpodeciiiHOoi
MIATOTOBKY MaiOyTHIX (axXiBIliB MPUPOJTHUYUX CIICIIAIbHOCTEH.

KurouoBi cioBa: npodeciitHa miaroroBka MailOyTHix (axiBLiB TPUPOJHHUYUUX
CHellaJbHOCTEe, I1HIIOMOBHA TmpodeciiiHa MiAroToBKa MailOyTHIX (axiBLiB
MPUPOJHUYHX CIEIATFHOCTEH, METO] “3aHypEeHHs’, CAaMOCTIiHAa poOOTa CTY/JEHTIB,

HaBYaHHS 1HO3EMHHM MOBAaM.

[nTerpartiss Ykpainu y CBITOBUH Ta €BPONEHCHKUI MPOCTIP 3yMOBIIIOE MOTPEOY
y ¢opmyBaHH1 (axiBIsl HOBOTO THUMY, SKUW 3MOXE TIJJHO KOHKYPYBAaTH Ha PHUHKY
mparli He TIIbKU Y CBOIHM KpaiHi, a y CBITi, BUPINIYBaTH CKJIAHI MpodeciiiHi 3a/1a4i Ha
HaJEKHOMY piBHI. SIKICHO HOBOrO pIBHS BHUMAara€e mpoLeCc BHUBYEHHS Oa30BUX
aucIuIuiiH (y T. 4. 1HO3eMHHX MOB). 3Ha4yHOI yBaru NOTpeOye BIOCKOHAICHHSI
nporiecy mpodeciiHol mAroToOBKH (axiBiliB HE(DITOJOTIUHUX CHEIIaTbHOCTEH,
30KpemMa i (paxiBIiB TPUPOAHUYMX CHELIATBHOCTEH.

PagukanbHMX 3MiH, Ha Hamy JIyMKy, HoTpeOye mnpodeciiiHa MiAroToBKa
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MalOyTHIX (haxiBIIB NPUPOJHUYUX CIIELIATLHOCTEN Y BUININA IIKOJI caMe Y MUTaHHI
HAaBUaHHA 1HO3eMHHMX MOB. bararo 3akmamiB BHIOT OCBITH JOTPUMYIOTHCS
TPAIUIIMHUX TMIAXOMIB y BHKJIQJaHHI 1HO3EMHHUX MOB JUIS HE(DUIOIOTIYHUX
CHEIIaJIbHOCTEH, BIAHOCAYM iX A0 HENpPOPUIBHUX JUCHUIUIIH, HE HaJalo4 ix
BUBYCHHIO HAJIGKHOTO 3HA4YeHHsA. BiamosigHo, MaiOyTHIM (daxiBelb, YCHIIITHO
3aBEPILIUBIIN KypCc HaBYaHHS Y BUIIIOMY HAaBYaJIbHOMY 3aKJIaJ(l, BOJOIFOYH BUCOKUM
piBHEM 3HaHb 3 MPOPUIIOIOYMX TUCIHUIUIIH, MA€ 4YacTO HU3BKUU pPIBEHb 3HAHb 3
1HO3€MHOI MOBH, 11O HE J03BOJISIE WOMY JOCTOMHO KOHKYpYBaTH Ha PUHKY IIpaili,
oOMexXxye Horo MmoTeHmia.

VY OaraThoX 3aKiIaJilax BHILOI OCBITH YKpaiHH CIIOCTEPIraeThCs TEHACHIIS 10
OOMEKEHHS KUIbKOCTI HABYAJIBHOTO 4Yacy JJIsi BUBYEHHS IucHUIUTIHA «IHO3eMHa
MOBa TPO(ECiHHOrO CHIIKYBaHHS», 3arajioM, 1 3MEHIIECHHS KUIBKOCTI ayJIUTOPHUX
TOJMH JUIi BHUBYCHHS, 30kpema. lle 3ymoBmoe HEOOXIJHICTh ONTHUMI3ALil
CaMOCTIITHOT poOOTH Ta aKTHBI3aIlll MOTHUBAIllT MaOyTHHOTO (haxiBIls y MpoIect HOTO
IHIIOMOBHOI TPOQECIHOT NIATOTOBKH.

JloMiHyIOUMiI HampsIMOK PO3BUTKY BHIIOI OCBITH B VYKpaiHi BHU3Ha4yae
HEOOXITHICTh MO€JHAHHS KIIACHYHUX Ta 1HHOBALIMHUX METO/IB HaBUYaHHS SIK Y cepi
HaBYaHHS 1HO3EMHHUX MOB, 3arajoM, TaK 1 B HaBYaHH1 1HO3EMHHX MOB IIPOQeCIHHOTO
CIUJIKYBaHHSA, 30KpemMa. HeoOXiMHICTh 3acTOCYBaHHS 1HHOBAIlIMHMX METO/IIB
HaBYaHHS 3YMOBJICHA CKOPOYEHHSM KUIBKOCTI TOAWH IJIs ayJUTOPHHUX 3aHITh Ta
30UIBIICHHSAM KUTBKOCTI TOAMH JUIS CaMOCTiiHOT poOotu crtyneHTiB. Came
3aCTOCYBaHHS TaKWX METOJIB HaBYaHHS CHOPUATHMYTh JIOCATHEHHIO IIiJICH,
BU3HAYCHUX HABUAJIHLHUMU TIJIaHAMH.

301IbIICHHS KITBKOCTI TOJHMH, BIABEICHUX I CAMOCTIMHOI pOOOTH, CTBOPIOE
MEBHI TPYAHOLIlI y 3aCBOEHHI Marepiajgy CTyA€HTaMHu, OCOOJMBO CTYIAEHTaMHU 3
HU3BKUM CTAapTOBUM PIBHEM BOJIOAIHHS 1HO3EMHOIO MOBOIO. BuHMKae HE0OX1THICTH
MIIBUILEHHS PIBHSI ''CaMOMOTHBAIIi" CTyACHTa, MPABWIBHOTO CTPYKTYpYBaHHS
Mo/1aul HOBOTO Martepiaidy, BU3HAYEHHS 4Yacy [Jisi BUBYEHHS HOBOrO Marepiaiy, a
OT)Ke, 00'€KTUBHO, MOXYTh 3'SBJISITHCh NPOTAIMHH B CUCTeMi 3HaHb. OcoOuBi

npoOJjemMu y TMpolecl HaBYaHHSA 1HO3€MHOI MOBHU MpPOQECIHHOrO CHIIKYBaHHS
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BUHUKAIOTh Y CTYIEHTIB NPUPOJHUYMX CHEIaJIbHOCTeH 4Yepe3 HEeMOXKIMBICTD
MPAaBIJIBHOT OIIIHKK CBOTO DPIBHS CaMOCTIMHO OTPUMAHUX TEOPETUYHHX 3HaHb, a
TaKOX MPAKTUYHOTO 3aCTOCYBAHHS LIUX 3HaHb CIIOYATKY, Y MPOILECI M€l MIATOTOBKH,
a MOTIM, Y TIpoIieci CBO€i MaitOyTHBOT MPodeciifHOT AISUTBHOCTI.

VY 3B'A3Ky 3 UM BUKOPHUCTAHHS CyYaCHMX METOJIB HaBYaHHS CIPUATUMYTh
onTUMi3alii Tpolecy HaBYaHHA 1HO3EMHUX MOB CTYACHTIB NPUPOJHUYUX
CHEIIaIbHOCTEH 1 MOXKYTh 3HAYHO MIJBUIIMTU €(DEeKTUBHICTH IbOTO HaBYaHH:. Cepen
TaKMX METO/IB MOKHAa Ha3BaTH METOJ| <«3aHypeHHs». Bin OyB po3poOieHwuit
KaHaJIChKUMU HaykoBIsiMH. HaykoBii Kanaacbkoi MIKOIM BU3HAYMIM «3aHYPEHHS,
AK JOBrOTpHBaJIE epedyBaHHs CTY/ICHTIB B CEPEIOBHUILI IHO3EMHOI MOBH, K€ 30BCIM
He 1ependayae BUKOPHUCTAHHS pIOIHOI MOBHM, ab0 Mpumyckae 1ii He3HauHe
BUKOpucTaHHa [l]. Benukoi mnomynaspHOCTI MeToA ‘“3aHYpeHHS” B IHIIIOMOBHE
cepenosuiiie (immersion programs) HaOyB y CydacHii METOTUIlI HABYAHHS 1HO3EMHOI
MOBH JUIsl cremianpHux 1utei. Lleir meTon nmependadae B3a€MOIIOB’sI3aHE BUBUEHHS
1HO3eMHO1 MOBH Ta CHEelIaJIbHOI JucHMIUTIHU. OBOJOIIHHS HAaBYaJbHUM MaTepiajaoM
B1IOYBA€ThCS 3 MIHIMAJIBHOIO OMOPOI0 HAa PIJHY MOBY ayauTopii. «3aHypeHHS»
nependavyae BUKIIAJIAHHS aKaJeMIYHUX (HEMOBHHUX) AMCIUIUIIH 1HO36MHOIO MOBOIO.
PesynbraTomM 3acToCcyBaHHS TaKOro METOAY OyJe € JIBOMOBHICTh, TOOTO CTYACHT
3MO’KE PO3YMITH, PO3MOBJIATH, YUTATH Ta ITMCATH JIBOMA MOBaMH [2].

VY KOHTEKCTI BUBYEHHSI 1HO3EMHUX MOB NPO(ECiitHOro CHUIKYBaHHS cydacHa
HayKa BU3Haya€ TEPMIH «3aHyPEHHsD) 3a BOMa BU3HAYCHHSIMU: MepIie- 11€ METOIUKa
HaBYaHHS 1HO3€MHOI MOBH 3a JOIIOMOTI'OI0 BUKJIAJaHHS OJHIET YU KIJIBKOX JUCIHILIIH
L[1€}0 MOBOIO; Ipyre — 11e 0COOJMBUIA BUJ IHTETPOBAHOTO HABYAHHS 1HO3€MHOI MOBH,
MeTa SKOTO - BOJIOJIHHS 1HO3EMHOKO MOBOO IS CHemialbHUX Iiied [3, c. 163].
[cHYIOTH TakoX pi3HI PiBHI 3aHYPEHHS BIINOBIIHO 0 PIBHS MOJM(DIKaLli: «paHHER,
«II3HE», KIIOBHE» Ta «YAaCTKOBE» 3aHYpeHHA. Tak «paHHE» 3aHYypEHHS BIOYBa€ThCS
y TpoIleCi BUBYCHHS TIEBHUX IMPEAMETIB 1HO3EMHOIO MOBOIO 3 TMEPIIOTO POKY
HaBYaHHA Ta MOXKJIMBICTh CHIJIKYBaHHS P1IHOI0 MOBOIO B Mo3aypouHuii yac. «IlizHe»
3aHypeHHs Nepedayae BUBUEHHS JIPYroi MOBH siK iHO3eMHOi. «[loBHe» 3aHypeHHs

nepeadayae BUBYEHHSIM BCIX aKaJEMIYHUX JUCHMIUTIH 1HO3EMHOIO MOBOIO, a

209



«YaCTKOBE» — JIO3BOJISIE BUBYATH 1HO3EMHOIO MOBOIO TUIBKH JesKi [4].

Mu noromxyemMoch 3 n1yMKor HaykoBUd T. TypunmHOBOI, IO LW METOA HE
HaOyB JOCTaTHHOI'O TIOMIMPEHHS B YKpaiHi, 00 BUMara€ IMEBHUX YMOB JIO
3aCTOCYBaHHS, a came, IepIl 3a BCE, IMIATOTOBICHUX BIAMOBITHUM YHHOM
BUKJIaJa4iB, BIJCYTHICTh BIAMOBIAHUX MIJIPYYHUKIB, HaBYAIBHO-METOIUYHOTO
3a0e3nedeHHs [5, c. 6]. llle oaHier0 BaXXJIMBOIO NIEPEIYMOBOIO BUKOPUCTAHHS TaKOTO
METOMy A 1HIIOMOBHOI TpodeciiiHoi MmiAroToBKM  MaiOyTHIX  (haxiBIliB
OPUPOAHUYUX CIELIAILHOCTEN € 3alpoBaPKEHHs BCTYMHOTO ICHOUTY 3 1HO3€MHOI
MOBH JUIsl abITypi€HTIB. AK€ HU3bKUU MOYATKOBUU PIBEHb BOJIOJIHHSA 1HO3EMHOIO
MOBOIO CTYJEHTaMHU TMEPIIOr0 KypCy HE JJ03BOJSE 3aCTOCOBYBAaTH II€M METOX 3
MaKCHMaJIbHOIO e(DeKTUBHICTIO [6, c. 7; 7].

VYenimHo Takuid  METOJ| 3acTOCOBYETbCS B ['ymMaHITapHOMY 1HCTUTYTI
HanionanpHOro aBiallifHOTO YHIBEPCUTETY MijJ Yac BUKIQJIaHHS JAUCIHUILUIHHA Y
mpoiieci BUKJIAJAaHHS JUCIMIUIIH 32 OCBITHIM cTyrneHeM «Marictpy, cremiaibHOCTI
«®Duonoris». 3MICT ayAUTOPHUX 3aHATh Y3rOJKEHO 3 BHUMOraMU CTOCOBHO pPIBHS
3HaHb Ta BMIiHb CTYJIEHTIB. JIekIi Ta ceMiHapW BHKJIAJAIOThCSA AHTIINCHKOIO Ta
YKpaiHCbKOIO MoOBaMU. BubOip MOBM BUKIAJaHHA (ONUTYBaHHS, OOrOBOpPEHHS,
BUIMIOBIZII TOIIO) 3aJICKUTh BIJI KOHKPETHUX IIJIeH Ta 3aBJaHb KOXXHOI OKpEeMO
TUCHUILIIHH [8].

JlocBil 3acTOCYBaHHSI TakKOro METOAY Uil (PIIOJIOTIYHUX CIelialbHOCTEH
MOKEMO EKCTPAaroJOBaTH Ha TMPOIEC I1HIIOMOBHOI MpOQeciiHOl MiArOTOBKU
(daxiBLIB NMPUPOAHUYMX cremianbHocTel. [IoBHE 3aHypeHHS B 1HO3EMHY MOBY Y
mpoleci  1HIIOMOBHOI  Mpo¢eciiiHOi  MIATOTOBKM  (paxiBUIB  MNPUPOJHUUYMX
CHeLIaJIbHOCTeH MOBMHHO BIJOYBAaTUCh MOCTYNOBO. BHKiIanay MOBHHEH pETEIbHO
miidpaTd Matepiaj 1HO3€MHOI MOBOIO Ha mpodeciiiHy TeMaTuky, 100 CTYAEHT
BiuyBaB MpodeciiiHmii iHTepec 1 6aunB MPaKTUYHE 3aCTOCYBAHHS OTPUMAHHUX 3HAHb
y CBOiM MaiiOyTHiN mpodeciitHiit gispHOCTI. PoO0Ta Ha NEKIIMHUX Ta MPAKTHYHUX
3aHATTAX MMOBUHHA OYTU Y3TOJ[K€HA, MAaTHU MOCIIIOBHUM 1 JOMOBHIOYHUI XapaKTep.
Marepianu, $SKi BHUKOPHCTOBYE BHKJIaJad Ha 3aHATTAX, I[OBHHHI OXOIUIIOBATH

iHdopMmalito, sKa po3LIMpPIOBaTUME MpOoQeciiiHl 3HAaHHS MalOyTHIX QaxiBIiB

210



MPUPOJHUYMX CIICHIaIbHOCTEH. 3aBIaHHS TOBHHHI YCKIIQTHIOBATUCH IOCTYIIOBO,
mo0 CTYIEeHTH HE BTpadyalid I1HTEpECY [0 HaBYaHHSA. THUM 3aBaaHb HEOOXiTHO
3MIHIOBAaTH BiJl pEMPOYKTUBHUX O KOHCTPYKTUBHUX Ta TBOPUUX.

3acTocyBaHHS METOAY ‘‘3aHYpCHHsI’ B TIPOIECi IHIIOMOBHOI TMpodeciitHol
M1TOTOBKYA MalOyTHIX (paxiBIiB IPUPOJHUYNX CHEHIAIBHOCTEH BIIOYBAETHCS 3T1HO
3 TaKUMHU MPUHIMIIAMHU: TapMOHI3allisi MOBH BHKJIQJaHHS 3 MOBOIO, TEMaMH Ta
3MICTOM HaBYAJbHOTO MaTepiaity; MOCTYHOBE IMiIBUIICHHS PiBHSI CKJIATHOCTI 3aB/JIaHb
y Tpolieci HaBYaHHs; IOCTYNMOBE 30UIbIICHHS 00’€My HaBYaJIBHOTO MaTepialy
1HO3eMHOI0O MOBOIO. MeTton ‘3aHypeHHS’ MOXHA PO3TISAaTH SK CyYacHHH,
IHHOBAIIMHUA ~ MeTon  BUKIanaHHs. [IpaBunbHuii  BuOip  1HoOpmarlli, 1O
BUKOPUCTOBYETHCS y TMPOIEC] 3aCTOCYBaHHS I[LOTO METONY, (QOopMye TIPYHTOBHY
TeOpeTUyHy 0a3zy 3HaHb CTyleHTiB. llg oco0nuBicTh miABUILYE €(EKTUBHICTD
HaBYaHHSA 1HO3EMHHUX MOB MPO(ECIHHOrO CHUIKYBaHHS CTYACHTaMHU NPUPOJTHUYUX
cnemiagbHoCTe. Bukopucranns werony ‘‘3aHypeHHs” Yy Tpoleci I1HIIOMOBHOI
npodeciiiHoi MIArOTOBKM MaMOYyTHIX (paxiBLIB MNPUPOJHUYMX CHEI1aTbHOCTEN
JI03BOJISIE BUKJIAJIa4eBl 3a0X0YYBATH CTYJIEHTIB JIO CAMOCTIMHOI JOCTIAHUIIBKOI Ta
IpynoBoi poOOTH, CTYJEHT CTa€ aKTUBHUM YYaCHHKOM HABYAJILHOTO TPOIIECY, a/Ke
BiH 0aYUTh MPAKTUYHE 3aCTOCYBAHHS 1HO36MHOI MOBH NPO(DECIMHOTO CIPSIMYBaHHS Y
mpoiieci cBO€i MalOyTHBOI TTpodeciitHol MisITbHOCTI. BUKOpUCTaHHS IILOTO METOTY
noTpedye BiJl BUKJIaJada JEH0 OCOOJMBOI MIATOTOBKH 10 3aHATTS. BiH NMOBHUHEH
Oyne BUTpaTUTH OLbIlle Yacy Ta 3ycuiib. Metos “3aHypeHHs” MiArorye MaOyTHIX
(haxiBIiB MPUPOJHUYMX CHEIIATBHOCTEH 10 MalOyTHIX BHUKJIMKIB, MOB'SI3aHUX 3 1X
poQeCciiiHO0 AISUIBHICTIO, CHOPMY€E iX SIK KOHKYPEHTO3AaTHUX (DaxiBIIiB, 3JaTHUX
710 CaMOCTIHHOTO TIOIYKY IUISX1B BUPIIMICHHS PI3HUX MPOQECIiiHUX 3aBIaHb.

CIIMCOK BUKOPUCTAHUX J1KXEPEJI:
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2. Why Immersion May Be the Key to Foreign Language Learning. —
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VK 37.04
ICTOPUYHHUU ACHEKT HEJATOI'TYHOI B3AEMOJII Y TPOIIECI
MNIJIrOTOBKU MATICTPIB

Ouaexcin IOpiii IlerpoBuy,

J.TeI.H., podecop, 3aBimyBay

Kadeapy CyCniIbHUX TUCITUTIIIH
Kouyoeii Asiia BosiogumupiBHa,
Coxaab BajenTuHa AHaTOJIiiBHA,
IIleBuyk Tamapa €BreniBua,
SlkyOoBcbka CBiTiiana CBATOCIaBIBHA
K.nen.H., moneHTy kadeapy CyCHiJIbHUX TUCIUILTIH
HauionansHuil yHIBEpCUTET BOJIHOTO
rOCIIOAapCTBa Ta MPUPOTOKOPUCTYBAHHS,
M. PiBHe, Ykpaina

Anoranisi:  Ilpodeciiino-nenaroriunuii 1 HAYKOBO-AOCHIIHUM  3MICT
MITOTOBKH MaricTpiB OyJo 3aKkjeeHo icTopuyuHo. JJOCBil opraHizailii MaricTparyp y
XIX cromitri Mae 0coOJIMBE 3HAYECHHS, OCKUIBKM B IIeH Mepioj; ymepiie OyJo
PO3pO0JICHO 3aKOHO/IaBUy Ta METOJUYHY 0a3y MiJArOTOBKH 3a3HaYEHUX (PaxXiBIIiB.

KurouoBi cioBa: dacwumiTariisi, hacuaiTaTUBHA B3aEMO/IIS.

AHani3 iICTOpUYHUX JOKYMEHTIB [9] Ta iICTOpUKO-TIEIarOTIYHUX JTOCIHIJIKEHbD [9]
N03BOJISIE  BIJI3HAUMTH, IO TMepma copoda 3aKOHOAABYOIO  BIIPOBAIKEHHS
MaricTepchbKoi MiArOTOBKU B yHiBepcuTeTax Pociiickkoi immepii csarae 1802 p., konu
imriepatop Omekcanap | mianucaB «AKT TIOCTaHOBH Ui IMIEPATOPCHKOTO
yHiBepcuTeTy B JlepnTi», 3riJHO 3 SKUM «yHIBEPCUTET, Ha 3pa30K 1HO3EMHHUX, HAJa€
akameMiuHi Tpagycu abo mpuBLiei, a yAOCTOEHI YHIBEPCUTETOM JTOKTOPHU
3apaxOBYIOTHCS 10 BOCBMOI0, @ MariCTpH — JI0 JIeB’sIToro kiacy» [9, ¢. 8-10].

Haii611bp111 moBHOI peanizaiiii MaricTepcbKa MmijiroroBka Ha0yna y JIbBIBCbKOMY
YVHIBEPCHUTETI, JI¢ HaBUYaHHA BIAOYBaJoCid Ha OCHOBI 1€3YiCTCBKMX Iporpam 1
HACJIIyBaJl0 HiMElbKy MoJeib [8]. OCHOBHI MPUHIUIIA 1 MEXaHI3MHU MPAKTUYHOT
oprasizaiiii marictparypu OyJO BHUIIMCAaHO B CTaTyTax YHIBEpCHUTETiB. Tak, aJs
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3a0e3MeyeHHs] BUIIOI IIKOJIU MpOodeCciiHUMHU BUKJIAJalbKUMH KaJpaMu y CTaTyTl
Immepatopcrkoro XapkiBchkoro yHiBepcutety (1804 p.), a misnime «IlomoxxenHi
npo BumpoOyBaHHS Ha BYeH1 ctyneHi» (1819 p.) Oyyno BU3HAUYEHO METY 1 3MICT
MiArOTOBKM MarictpiB [6. Haromocumo, mo 1ieii mporiec sBISIB COO0I0 CaMOOCBITY
KaHJIMJATIB, SIKI MOTJIMOJICHO BUBYAIM HABYaJbHI MPEIMETH MEBHOTO (PaKyJIbTETy
JUIS. CKJIQJaHHS ICTIMTIB, YUTAHHS BIAKPUTUX JIEKI[IH Ta 3aXUCTy MaricTepchbKoi
pobotu. BiacyTHicTh KepoBaHOi HaBUYaJIbHOI MiSIILHOCTI MaWOyTHIX MaricTpis,
3aMpOBa/KEHHST  LIEH3YpM  TEMAaTHUKH  HAyKOBUX  JOCIIJKEHb,  3ab0poHa
KOPUCTYBATHUCSl 3apyOiKHOIO JITEPaTypor0 YCKIAAHIOBAIA ¥ TOTIPIIyaBIM iX
MiJITOTOBKY [7].

3 60-x pokiB XIX CTOMITTA crocTepiraaucs 3MIHM B opraHizaiili JisJIbHOCTI
MaricTparyp, OCKIIbKM PO3BUTOK €KOHOMIKM TOTpeOyBaB BHCOKBai(PIKOBAHUX
(haxiBIliB, 3/JaTHUX MPAIFOBATH HE TUIBKU BUKJIaJauaMH, a i peasli30BOBYBATH BJIACHI
HayKOBI PO3pOOKU B TMPAKTUKY BUPOOHHUIITBA. Tomy Oyno cyTTeBO pedopMOBaHO
3MICT MIJITOTOBKM MaricTpiB: 30UTbIIEHO KUIBKICTh Tally3ed HayK NIl MariCTepChKUX
mporpaMm, yHopsJIKOBAaHO MEPENiK OCHOBHUX 1 JIOMOMDKHHMX TPEIMETIB, 32 SIKUMU
Oynu opraHizoBaHi BUIPOOYBaHHS, BU3HAYEHO KOJIO MUTAHb IS 1CTIUTIB, TTOCUJIEHO
BUMOTH JIO MiITOTOBKH M 3aXUCTy MariCTepchbKoi AucepTallii, T03BOJICHO CTaKyBaHHS
3a KOpJIOHOM (BIJIB1IyBaHHS JIEKIIH, BUKJIaAaIbKa MpakTuka Touro) [9].

TakuM 4YMHOM, y3arajJbHEHHS OCOOJMBOCTEW MIArOTOBKM MarictpiB y XIX
CTOJIITTI JO3BOJISIE BIA3HAYUTH TaKi OCOOJIMBOCTI: BIJACYTHICTh HaBUAJbHUX 3aHSATDH;
CaMOOCBITa KaHIUAATIB Ha 3100yTTS MAariCTepChbKOro CTYHEHS; MPUCYIKEHHS
MariCTepChbKOro CTYyNEeHs BHUMAarajio MPOXOJKEHHs chiBOeciy Ha (akynbTerTi,
CKJIaJIaHHS ICTIMTIB, TMPOBEJCHHS BIJAKPUTHX JIEKIIM Ta 3aXUCTy MaricTepchKoi
HaykoBoi pob6otu. Cepejl MO3UTUBHOIO JOCBIAY CJiJl BIA3HAUYUTH PETEIBHUN BIIOIP
KaHIWJATIB Ha 3700yTTS MaricTepChKOro CTYMEHS, PO3IIMPEHHs CIemiai3arii,
3aJIe)KHO BiJl TEHACHIIM CYCHIJIbHO-€KOHOMIYHOTO PO3BHUTKY KpaiHH, 301JIbIICHHS
BIJINOBIJIAJILHOCTI 32 MIATOTOBKY M 3aXUCT BUITYCKHUX HAYKOBUX POOIT.

3micT miarotoBku marictpa XXI CTOMITTA: BUKIanada 1 HAYKOBIS BHUMAarae

(dhopMyBaHHS HWOTO BHYTPIIIHKOI aKTUBHOI TMO3UIT JOCTIIHUKA 1 JIFOAWUHU, 31aTHOL
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JOHECTH JO CTYIEHTIB pe3yJbTaTH CBOIX HAYKOBHX IIOIIYKIB, 3aJy4aioud [0
CHUIBHOT HAYKOBOI JISUTbHOCTI, CIIPUSIOYU POIMIUPEHHIO i MPUMHOXKEHHIO 1X TOCBILY
3a paXyHOK HOBHMX 3HaHb, YMiHb 1 HaBUYOK. lle BuMarae cTBOpeHHS BiAMOBIAHOI
aTMocdepH y IearoriaHoMy MpoIieci MiArOTOBKH MariCTpaHTIB.

CydacHu#l nenaroriyHuil MpoIec y BUIMIN LIKOJI sIBIsiE cOO0I0 MOTHMBOBaHY,
JOIIJILHO OpraHi30BaHO Ta 3MICTOBHO HACHYEHY CHCTEMY B3a€MOJli CyO’ €KTIB
HABYAJILHO-BUXOBHOTO TMPOLIECY, CIPSMOBaHYy Ha CaMOpeNi3allilo CTYACHTIB 1
MIATOTOBKY iX 10 TTpodeciiHOl AIsTBHOCTI M CycHiabHOTO KUTTA [1, 11].

Cyuacai Bueni JI. Jlomuaceka, O. Kupuuayk, [I. Hikonenko, B. Cemuuenko,
B. CnactboHiH, A. XOMEHKO IEpEeKOHaHl, W0 Cy0 €KT-Cy0’€KTHa B3aeMOAIS 1
napTHEpCcTBO — HaWedexkTuBHImA (OpMU opranizaiii HaBYaJIbHO-BUXOBHOT
JUSJIBHOCTI Y TIPOIECl MIJATOTOBKM MaricTpaHTiB. Taki BIIHOCUHM B CHCTEMI
«BUKJIA1a4-CTyIEHT» CHPUAIOTH OCOOMCTICHOMY CaMOCTBEP/KEHHIO MailOyTHHOTO
daxiBusg, QopmyBaHHIO Horo mpodeciiiHoi caMOoCBIIOMOCTI, TpaHcdopmarlii
BJIJACHOTO JIOCBIJy, 3aCBOEHHIO MojJenal MailOyTHhOI mpodeciiiHoi (HayKoOBOi,
HayKOBO- MpodeciitHoi) aisuibHOCTl. OMHUM 13 croco0iB peanisallii 1i€i B3aeMoii €
dacumitanisa, NoHATTs, 3anpornoHoBaHe y 50-x pp. XX cr. K. Pomxkepcom y mparii
«CBo0Oosia HaBuatucs» [9]. Y nenaroriii gacuiiTaiisi BAKOPUCTOBYETHCS Y 3HAUCHHI,
OJIM3BKOMY 10 TENaroriyHOTO MEHEIKMEHTY, TOOTO YMpaBliHHS HaBYAJIbHOIO
TISUTBHICTIO CTYIEHTIB, MpU SKOMY T[eJaror 3aiMae IMO3MIIK0 KOHCYJIbTAaHTA,
ITOMIYHHKA, CTBOPIOIOYM YMOBH, 3a SKMX MOJIOJIb CAMOCTIMHO 3HAXOJUThH BIJIIMOBiII
Ha HaBYaJIbHI 1 XUTTEBI NpoOnemu, ki il mikaBiATh. CyTHICTh NeAaroriyHoi
dacwmitallii moyisira€ 'y MOJOJaHHI TPAAMIIMHOTO MIAXOAY JO CTYIEHTa K
CIOKMBaya TOTOBUX 3HaHb, BUKOHABIIS, CKEPOBAHOIO MEIAaroroM, 1 J03BOJIsIE HOMY
OyTM aKkTUBHUM OpPraHi3aTOpOM MEJaroriyHOro Mpouecy. 3anmpoBaJKEHHS
dacumiTaii, Ha AYMKy HaykoBmiB [1, 2, 3, 4], copusie ¢popMyBaHHIO aKTUBHHX,
3IJaTHUX JI0 CaMOAaHali3y, CAMOCTIHHOTO TUIaHYyBaHHS JISUIbHOCTI, IPUUHATTS PIlICHb
BUITYCKHHKIB.

Ha nymxy K. Pomxkepca, dacwimitaiisi S5k METOI BUKOPUCTOBYETHCS THM

MeIaroroM, SIKUM MEpPeKOHAHWM y T1AHOCTI KOXKHOI OCOOMCTOCTI, Yy ii 3aTHOCTI J0
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BJIOCKOHAJICHHSI, BUIbHOTO BUOOPY 1 BIAMOBIAAIBHOCTI 32 HBHOTO [4].

Ananmiz mpami  «CBoboma  HaBYaTHUCS»  JO3BOJSE  BU3HAYUTH  TpU
(dhyHIaMeHTaIbHI YCTaHOBKH (hacHiliTaTopa:

- ICTUHHICTDh 1 BIJKPHUTICTh, IO Tepeadadae 34aTHICTh MeJarora CiyXaTu
MOJIOJIb, UyTH ii, a TaKOX OyTH cOO0I0, BUCIIOBIIIOIOYN CBOI €MOIIli 1 cTaBieHHs. Taka
ycraHoBka, Ha nymKky K. Pomkepca, n03Bosisie y4HSIM COpUMaTH Tenarora sk
JIOJIMHY, 10 TyMa€, CYMHIBAETHCS, a HE JIEKJIAPy€E€ BUMOTH;

- KIPUMHATTS» U «JI0BIpa» 3yMOBJIEHI ITMOOKOI0 MEPEKOHAHICTIO Meaarora y
3IaTHOCTI HOTO Y4YHIB JJO CAMOPO3BUTKY, BIIOCKOHAJICHHS, pealtizarii 3/110HOCTEiH;

- eMIaTis, fKa J03BOJISIE pO3YMITH €MOLIi YYHIB B ayAUTOPIi, JUBUTUCA HA HUX
iX ounMa 1 3aBASKU IbOMY O€301[IHHO BUCIIOBIIOBATHCS [5].

CrynitoBanHs pgociikenb B. AOpamoBoi, I. AaeeBoi, O. AHIpeeBoi,
O. Kongpammuxinoi, O. Jlepuenko, Il. Jlymmuuoi, I'. Mexwunoi, O. IllaxmaToBoi,
K. [lleByeHKo A03BOJISIE BU3HAYWTHU MENAroriyHy (pacHIITAIlllo SK B3a€MOJII0, TPH
AKIA aKTyali3yeTbCsl 1HAUBIAYaJbHUN JOCB1JI YYaCHHKIB, BIIOYBAETHCS B3a€MOJIS Ta
B3aEMOTPAHCIIAIISA 1HANBITYAIbHUX KOHTEKCTIB PO3YMIHHS HaBYaJIbHOI 1H(OpMAIii,
BUHUKAE HEOOXIAHICT 1 MOXIIHMBICTh OMNEPATUBHOIO Ta  IHAWBIAYyaJbHO
MOTHBOBAaHOTO  3aCTOCYBaHHS  OHOBJIGHOTO  JIOCBiAy, TOOTO  BIIOYBa€ThCA
CTaHOBJICHHSI CY0’ €KTHOCTI SIK CTHUJILOBOI XapaKTEPUCTHKW HABYAJIbHOI MiISUTBHOCTI
[1]. 3amaua c¢acumiTanli — pPO3KPUTH CHPABXKHI PECypcH CyO’ €KTIB HaBYAIBHOI
JUSTBHOCTI, peai3ylouu Taki NPUHITUIIN:

— CHiBHOpalls sIK B3a€MHA TPAHCIHSALIS JOCBITY, B pe3yJbTaTi YOTO BUHHKAE
B3a€MO3alliKaBJICHHS pe3yJbTaTaMu CIUIbHOI JISJIBHOCTI;

— IHAWBITyali3allis, MmO BUSBISETHCS B MOMXIMBOCTI KOXKHOTO 3 CyO’ €KTIB
B3a€EMO/IIT BUTBHO BHCIIOBIIOBATHCS, IEMOHCTPYIOUH CBOIO TYMKY;

— CaMOPO3KPHTTSI, 1[0 BUMArae CTBOpeHHs KoM(MOPTHOI aTMochepu B3aEMHOI
JOBIpM 1 B3a€EMO3AIIKABIECHOCTI CYy0’ €KTIB HaBYaHHSA, BIJACYTHICTb CTpaxy
BHUCIIOBUTHCS;

— TapTUCUMNATUBHICTD — AaKTUBHA ydYacTh CTYJEHTIB B  OpraHi3aiii

MeIaroriYHOro MpoIecy 1 BIJAMOBIAAIBHICTh 3a BCE, 110 BIJIOYBAETHCS Ha 3aHSTTI
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[91, 3].

Y pesynbTaTi BHKOpUCTaHHA (acwimitamii 3pocTae 3alliKaBICHICTh U
YMOTHUBOBAHICTh HaBUAJIBHOIO JIISIbHICTIO, BUHUKAE O1NIbIlIe 3alIUTaHb /10 BUKIIaaya,
aKTUBI3YEThCS PO3YMOBA MAISUIBHICTD y TPOIECi pPO3B’S3aHHSA HaBYAJIBHUX 3a]1a4,
IMIMPOKO BHUKOPUCTOBYETHSCS [1aJior, KU J03BOJISIE BUIBHO BHUCIIOBIIIOBATUCS 1
«aKTUBHO CJIyXaTu» KoJyier, (opMyeTbcs I1HAMBIAYadbHUW CTUJb B3a€EMOJIII.
EdextuBHicTh memaroriyHoi ¢acuimitaiii  3pocTae  3aBASKH  BIPOBAIKEHHIO
CIeLlJIbHUX TPUHAOMIB, SKI JO3BOJISIOTH IMOYYTH, a HE BIAMOBICTH, 3PO3YMITH
CIpaB)XKHE 3HAUEHHS CKa3aHOTO, 3pO3YMITH €MOLIMHUN 3MICT MOBIAOMIICHHS, HAAATH
3BOPOTHUH 3B’A30K KOKHOMY YYaCHHUKY B3aeMmoii. BakinBo y mpoieci mianory
BUSIBJISITH TIO3UIIIT CTYJEHTIB, YTOUHIOBAaTH iXx. JIJIsi 1bOrO MOXHa MPaKTUKYBaTH
naMm’sTKy 3 omnopHumu ¢pazamu: «Bu maere Ha yBasi, mpo....7», «YUu BipHO 5
3po3yMina........ », «Bu Harosomyere, 11o...... » Ta 1HmI. s Toro, mo6 q0momMortu
BCI Tpymi 30cepeAuucss Ha 3MICTI CKa3aHOTo, IMIJIKPECIUTH OCHOBHY JYMKY,
o0’eHATH MPUYMHY 1 HACHIJOK, HArojJOCUTH Ha TMOYYTTSAX, BHKOPHUCTOBYIOTH
nepedpas. IlepedpazoByroun, MOETHYETHCS 3MICT TTOBIIOMJICHHS 1 MOYYTTS, SKi HOTO
cynpoBoKyBanu. IliacymoByeThCsl (acuimiTaTUBHA B3a€EMOJIS 32 JONOMOTOIO
PE3IOMYBaHHS — y3arajdbHEHHS TOYYTHX TMO3HUIIIH, JYMOK, MOYYTTIB. 3HAYHUI BIUIMB
Ha edekTuBHE (acUIITyBaHHS Ma€ pePpelMIHT — IPUIOM, KU HaJla€ MOXKIIUBICTh
3MIHUTH CTaBJEHHS JO CUTyalli, CHPSAMOBYIOYM JO KOHCTPYKTHUBHUX Jiil.
Hampuknan, anamizyrod yMOBHM HANMCAHHS HAYKOBOi pOOOTH, MariCTpaHTH Pi3KO,
HETaTUBHO BUCJIOBWJIMCS WIOJO 3acTapiioro jabopaTopHoro oOjagHaHHS. Taka
KOHCTaTallisd 1 HEraTUBHI €MOLli HE CHPUSIIOTh MOIIYKY KOHCTPYKTHBY. Y I[bOMY
BUIAJIKy BUKOPHUCTOBYIOTh pedperimiar: «Bu BBaxkaeTte, 10 OHOBJICHHS
1abopaTopHOTO 00NaAHAHHS, 3aTYYCHHS] TPAHTOBHX, MPOSKTHUX KOIITIB YIS I[LOTO
MO3WTUBHO BIUIMHE Ha €(QEKTHUBHICTh HAYKOBHX JOCHIDKEHb». THUM caMuM
JE€MOHCTPYIOTHCS MOKIIUBI IIUISIXH TTOKPAIIEHHS CUTYaLli.

@dacuiTaiisi aKTUBHO BUKOPHCTOBYETHCS Ha MPAKTHUYHUX 1 CEMIHAPCHKUX
3aHATTAX. Y3arajdbHEHHS JOCBIAYy pPOOOTH J03BOJISIE BUAUIMTA TaKi MPUHOMH ii

BITPOBAI?KCHHS 3aJIC’KHO Bi)l CTaIry 3aHsATTA. TaK, BUBYCHHAA ,Z[I/ICI_[I/IHJIiHI/I «OcHOBH
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MICUXOJIOTi] 1 MEeAaroriku BUIIOI IIKOJW» PO3MOYMHAIN, BHUKOPHUCTOBYIOUM TakKi
MPUHOMH: MAIOBaHHS KapTHHHW (HAMPUKIAI, 300pa3uTH TEAArOTIYHUMA TMPOIEC Y
BUILIOMY HaBYAJIBLHOMY 3aKjaji abo epeKTHUBHI CIIOCOOM B3a€MO/I1T; TPOKOMEHTYBATH
KapTuHW); Oilorpadis (pO3MOBICTH JBa-TPU BUIATKA 13 BIACHOTO KHUTTS,
0e3rmocepeTHbO TMOB’SI3aHUX 13 TEMOKO 3aHATTSA); CTApTOBl MilIeHI (JI03BOJISIOThH
IPOCIIIKYBaTU JUHaMiKy (OpMyBaHHsS 3HAaHb 1 BMiHb BiJ 3aHATTS 10 3aHSITTS.
Bigmiveni Ha MimieHI TO3HAYKH JO3BOJISIIOTH BHKJIAnadeBi Au(EpeHIlioBaTH U
ONTUMI3YBaTH CBOIO pOOOTY, MiOMparOUr 3aBJIaHHs, 3aJI€KHO BiJl PiBHS 0013HAHOCTI
CTYJICHTIB y JaHHOMY TUTAaHHI); «KOMITac» (IO3BOJISi€ BUSBUTH 3HAHHS, BMIHHS 1
IHTEpECH MAariCTpaHTIB Ha Mo4aTKy cmiBOpami. CTyJIEeHTH KpECHiTb CHCTEMY
KOOPAMHAT 1 BIJMOBIIalOTh HA MTUTaHHI, 3alIMCaHl Ha KOXHiH 13 momuH: «Illo MeHe
HiKaBuTh 3 mpeametry?», «Illo s xody 3miHUTH B OCBITI?», «Yomy s Xouy
HapuuTHCA?», «lllo s BMIit0 pobutu?» [8]. ¥V mpormeci poboTn Haj HaBYAIBLHOIO
mpo0JeMOI0 MOXKHa PEKOMEHAyBaTH MailtoBaHHA «JlepeBa mpoGiem» (KopeHl —
MPUYHMHM; BITU — PIIEHHS) 3 NOJANbIIMM OOTOBOPEHHSIM 3allPOINIOHOBAHUX PIllIEHb;
BUKOHaHHS BrpaBu «Baiza» (KOKeH IMpeICTaBHUK IPYIA MOXKE 3alucaTH mpooiemy
B Oprasizailii HaB4ajgbHOTO nporecy y 3BO, y neaaroriusiii Hayii TOIIO 1 MOKJIACTH
ii mo Bamizu. [loTiM 1O 4Yep3l CTyACHTH MAICTAlOTh iX, BUSBISIOUN pECypcHu W
MPOTIOHYIOYM NUTSIXU PO3B’SI3aHHS ); MO3KOBHUM IITYPM, CHHEKTHYHUNA aHai3 Ta 1HIII.
Jlns  miacymky  poOOTH  JOIIJIBHO  BUKOPHUCTOBYBaTHM  pediiekcii, MoxHa
3aMpONOHYBATH HAMHMCAHHS €Ce, OCHOBOI SKOI0 MOKe€ OyTH BHUCBITIEHHS CBOTO
OadeHHs1 poOJIeMHU 1 TOro, SIKUM BIOMTOK HakJajla poOoTa 3 ii po3B’s3aHHs. Taka
poboTa aKkTuBi3y€e CyO’€KTHICTh MAriCTPAHTIB, HABUa€ 3HAXOJUTH ONTUMAJbHI
pileHHs, OOTPYHTOBYBATH iX; CIIPUSE 1X OCOOUCTICHIM camopearizairii [9].

OTxe, opraHizallisi CTYIIEHEBOi OCBITM Ma€ JOBIYy icTopiio B YkpaiHi. BuOip
KaH/IHUJIaTIB HA MariCTEPChbKUN CTYIIHb, CKJIaJIaHHS HUMU BUNPOOYBaHb, HATTUCAHHS 1
3aXHUCT MaricTepchbkoi poOOTHM — mei mocBim Marictparyp XIX cT. — ycmimHo
pO3BUBAETHCS ChOrojHi. [IpoTe opranizaiisi MaricTepcbkoi MiATOTOBKK B Cy4acHId
VYkpaiHi, Ha BIAMIHY BiJl CAaMOOCBITH MailOyTHIX MaricTpanTiB BUIIOI mkoau XIX cT.,

B1I0YBA€ETHCS B yMOBaX ILIJIECHPSIMOBAHOTO MEAATOTTYHOTO MPOLECY, OCHOBOIO SIKOTO
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€ cy0’exT-cy0’ekTHA B3aemois. EdexkTruBHEe ynpaBiaiHHS HEIO BIOYBA€THCS 3aBISKU
dacwumitanii, sKa JOMOMOTaE PO3KPUTHU PECYpPCH OCOOHCTOCTI Ta chopmyBaTu

cy0’€KTHY MO3HIIII0 MalOyTHBOTO MaricTpa.
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MEJIIAKOMIETEHTHICTh CIMEMHOTI'O JIIKAPSI

OnkosBuu E. B.,

JIOKTOP TMeJaroriyHuX Hayk. mpodecop
Bbasuiabuyk AHapii

Haukauns Jdap'a

cryaent Il kypcy meauuHoro gaxynpTeTy
KuiBChKOTO METUYHOTO YHIBEPCUTETY
KuiBchbkuii MequuHUN YHIBEpCUTET

Anoramis CydacHa JUJAaKTUKAa € MDKIMCHMIUTIHAPHOI HAyKOW, Ccepel
3aBJaHb SKOI «TPAJAMIIITHUMUY) BBAXKAIOTHCS: OMUC 1 MOSACHEHHS MPOIECY HABYAHHS
Ta yMOBHU HOro peainizailii, po3poOJisHHS OUIbII CyYaCHHUX NIPOLIECIB HaBYaHHS,
opraHizailisi HaBYaJbHOTO TIPOIIECY; HOBI HaBUYajbHI CHCTEMH; HOBI TEXHOJOTIi
HaBuaHHA. HUHI BHOKpEMIIEHO MeAiauIaKTHUKy, OCKUIBKY TUT1 HaBYAJIBLHUN IPOIIEC
BIIOYBa€ThCSA 13 3aJydyeHHAM Meqia. MeniaocBiTa y BHINIM MIKOJAL — pe3eps
MIJIBUIICHHS SIKOCTI MIATOTOBKM PI3HMX CIEIATICTIB, @ HE TUIbKUA (paxiBIIB s
Mac-Meaia, MejianenaroriB Ta  MemiancuxojioriB.  Huui  cepem  06a3oBux
KOMIETEeHTHOCTe! (paxiBls BUOKpemiieHo MeaiakomieTeHTHicTh (MK) daxibiis, sika
YCHIITHO Ha0yBAETHCS HA CTYICHTCHKIN J1aBi.

Kiarw4yoBi ciaoBa:  memiaocBiTa, MeIiarpavoTHICTh,  MEI1aJNIaKTHKA,
MEI1aKOMIICTCHTHICTb, MEI1aKOMIICTCHTHICTh MEJIUYHOIO npaliBHUKA,

Me/I1IaKOMITETEeHTHICTh CIMEITHOTO JIiKapsl.

Bcemyn. MepiaocBiTa - 11e OCBITHS JiSJTBHICTB, CIpsIMOBaHa Ha (POPMYBaHHS
MEJaKyJIbTypy JIOAWHU, PO3BUTOK il MEIIaKOMIIETEHTHOCTI, BMIHHS KPUTUYHO
MUCJIUTH Ta aHaIi3yBaTH MEIaTeKCTH, a TaKOX Ha MIATOTOBKY JI0 aKTHBHOTO Ta
BIJIMOBIIAJIbHOTO BHUKOPHCTAHHS MeJlla B OCOOMCTOMY Ta CYCHUIBHOMY JKHTTI
[1, 2, 3]... lle 3maTHICTH OCOOMCTOCTI OpPIEHTYBAaTHUCh Yy IMpocTopi IHTepHeTy i
BUKOPHCTOBYBAaTH MOMKJIMBOCTI CYYacHHUX TEXHOJIOTIH JII CaMOBIOCKOHAJICHHS.
[4,5]. OcHOBHI HampsSMKH PO3BUTKY MEia0CBITH BHOKPEMJICHO Yy Cy4acHOMY
iH(opMariiino-egaroriyHomMy npoctopi. Le:
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1) meniaocBiTa MaiiOyTHIX TpodecioHaliB — KypHAIICTIB, KiHeMaTorpagicTis,
pEeNaKTOpPiB, MPOAIOCEPIB Ta 1HIIUX ,,MEIIHHUKIB”;

2) MemiaocBiTa MaWOyTHIX TIelaroriB B YHIBEPCUTETaX, MEAaroriyHux
IHCTUTYTax, B CUCTEMI IiIBUIIICHHS KBajidikallii BUKIaJaqiB By31B 1 KL

3) Me/1aocBiTa SIK CKJIaJIOBY YaCTHHY 3arajlbHOT OCBITH IIKOJISIPIB 1 CTYCHTIB,
[0 MOX€ OYTH IHTETPOBAHOI 3 TPATULINHUMHU JUCIUILIIHAMH a00 aBTOHOMHOIO
(cenianpHOMO, (PaKyIBTATHBHOIO, TYPTKOBOIO 1 T. 1H.);

4) MeiaocBiTa B yCTaHOBAX JI0JJATKOBOI OCBITH 1 JO3BULIEBUX LICHTPAX;

5) aucTaHIiiHA MEIia0CBITa MIKOJISAPIB, CTYACHTIB 1 JOPOCIHUX 33 JOTIOMOTOIO
TeneOadeHHsl, pajaio, cucreMu [HTepHeT;

6) caMocTiiiHa / 6e3nepepBHa Me/11a0CBITa;

7) MeniaocBiTa MaitOyTHIX (haxiBI[iB pi3HUX HAIMIPSIMIB MiATOTOBKH. [6, 7].

VY pesynbTaTi MEIiaoCBITH OCOOMCTICTh HaOyBae Menia- Ta 1H(GOpPMAIIMHOT
IPaMOTHOCTI, 110 Tiepedavyae onepyBaHHsl BciMa TUMaMH 1HGOPMAIIITHUX PECYpCiB.
Menia- Ta iHQoOpMaLIMHOIPAMOTHA JIOAMHA MOYKE€ BUKOPHUCTOBYBATH Pi3HI 3ac00W,
Jokepena 1 KaHamu  iHGopmaiii B 0COOMCTIH, mpodeciiiHiii 1 CyCHUIbHIN
KUTTEIISUIBHOCTI, OCKUIBKH 3HAE, KOJU 1 AKa 1iHdopmMallis nmoTpiOHa 1 IJis 4oro, e 1
K 11 MO’KHA OTPUMATH.

Memoou oocniorycennsn. Y poOOTI BAKOPUCTAHO METOJIM CUCTEMHOTO IMIXOMY,
JOEeAYKIIli, aHali3y, CHHTE3Y, OPIBHSAHHS, a0CTparyBaHHs Ta y3arajJlbHEHHS.

Mema o0ocnidycennsn tnonsrac B OOTPyHTYBaHHI Ba)KJIMBOCTI W HEOOXI1THOCTI
MPUBEPHYTHU yBary 10 MOHATTS NpOo(]eciiHMX KOMMIETEHTHOCTEH y cdepl 0XOpOHU
3I0pOB’s, BU3HAUEHHI iX MNpo(deciiiHMX O0COOJMBOCTEN Ta HampsMiB peanizauii y
MPaKTUYHIA JISJIBHOCTI, a TAaKOX MM Yac HaBYaHHA (OTPUMAHHS OCBITH) YU
MIJBUILIEHHS KBaJi(IKal[iiHOTO PIiBHA y pamkKax Oe3nepepBHOro mnpodeciiitHoro
PO3BUTKY).

OchoeHni pe3yromamu. MeniarpaMoTHa OCOOUCTICTh — 11€ MEIIaKOMIIETCHTHA
J0IMHA, aJKe Menia komneTeHTHICTh (MK) - e 31aTHICTh 0COOUCTOCTI €()eKTUBHO
B3aEMOJIISITH 3 MeJlia, KPUTUYHO MHUCIUTH Ta aHaJII3yBaTU MEIIATEKCTH, a TaKOX

CTBOPIOBATH iX.
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OcTaHHM YacoM YMMala yBara NpuauIsierbes pisHuM acrekram MK ¢axiBiiiB.
VY meparoriyHiii diTepaTypi MeIIaKOMIETEHTHICTh PO3TISAAETHCA SIK €JIEMEHT Ta
KIHIIEBUM pe3ynbTaT MediaocBith [7, 8]. Mwu 3rogHi 3 JOOCHITHHKAMH, KOTPi
BBakaoTb MK enementom mpodeciitHoi KynpTypu ¢axiBuiB Ta (pakTopoMm
YCHIIIHOCTI B Cy4acHOMY MeaianpocTopi. Y MoHorpadii «MeaiakoMIEeTeHTHICTb
daxiBig» [9] um He Brepiie Oyia0 MPOUTIOCTPOBAHO MEI1aKOMIIETEHTHICTh SIK 3aci0
OTpUMaHHs 3HaHb, CIIOCIO caMopearizallii MOTEHLIHHUX MOXJIUBOCTEH OCOOUCTOCTI.
Tyt ke Oysi0o mpeacTaBiIeHO MOHATTA "Memianpoaykt'": - mpoaykT y cdepl 3acoliB
MacoBoi iH(opMallii Ta X posb y 3aI0BOJICHHI 1H()OpMAIIHHUX MOTPEO JIFOAWHH.
Karepuna Haropna Bu3Hauae MemianpoayKT SK «pe3yibTaT HaBYadbHOI abo
MPaKTUYHOI MEIiaaisIbHOCTI JIFOJUHH, III0 Ma€ Ha METI JOHECTH MEeBHY 1HGOpMAIIiI0
70 LUIBOBOI ayJIUTOPii, BIAPI3HAETHCA HASBHICTIO 171€1, €AHICTIO (JOPMHU Ta 3MICTY,
I[IHHICTIO, 3aBEPILIEHICTIO, MAa€ fACKpaB