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BUKOPUCTAHHS JUCTAHIIMHUX OCBITHIX
TEXHOJIOT'TH Y BUIIIAX HABYAJIbHUX 3AKJIATAX

Bayaina . C.
KaHOuoam mexHiuHux Hayx, Ooyenm,
Odoyenm xagheopu YnpasiiHHs 6AHMANCHONO | KOMEPYIIHOIO poOOMOI0,
Yxpaincoxuii 0eporcasnuii ynisepcumem 3ani3HUYHO20 MPAHCIOPINY
M. Xapkis, Ykpaina

BukopucrtaHHsT JIUCTaHIIMHUX TEXHOJIOTIH 3aliMae B CydyacHiH
CUCTEMI OCBITH MiIlHI ITO3UIIii, OPraHiYHO TOMTOBHIOIOYH OYHE HABYAHHS 1
PI3HOMaHITHI O4YHI ceMiHapy i KypcH. JlucTaHiiliHe HaBYaHHS aKTHBHO
BUKOPHCTOBYEThCS SIK y BHUIMX HABYAJIbHUX 3aKJa[ax, Tak 1 B IHIIMX
3aKJiajax OCBITH, Ha pPI3HUX MIAOPUEMCTBAX, B KOMIIAHIIX Ta
OpraHizamisx, i 3a CTyNeHeM IMOIYIIPHOCTI BOHO JOCHUTH CKOpO
Ha3/I0KEeHE OYHE.

[poBinHI CBITOBI aHANITHYHI KOMIIaHIl TMPOPOKYIOTH HOMY BEJHKE
MaiOyTHE 1 CTBEPKYIOTb, 110 CBITOBHH PHHOK CHUCTEM IMCTAHIIHHOTO
HABYaHHS € JDKEPEJOM BEIMKUX MOXJIMBOCTEH. Y Kpallux BHIIHX
HAaBYAIBHUX 3aKJIaJiax CBITY CTBOPEHI IIGHTpU e-learning, 10
JO3BOJIIIOTh ~ TPOWTH  JUCTaHIIHE HABYaHHA 3  OTPUMAHHAM
BIJIMOBIHOTO ~ JUIUIOMa; AaKTUBHO  PO3BHBAIOTHCSA  KOPIIOPATHBHI
HaBYaIIbHI IEHTPU KOMIIaHIN 1 JepKaBHUX CTPYKTYp, a PIYHUH J0Xi] Ha
pUHKY e-learning B psai KpaiH OOYHCIIOETBCS BXKE B MITbSpaax.
E-Learning — e mepenava 3HaHb i yIPaBJIiHHS MPOIECOM HaBYaHHS 3a
JIOTIOMOT'OI0 HOBHX 1H(OpMAIiHUX 1 TEJICKOMYHIKAI[IHHUX TEXHOJIOTIH.

IadopmariiiHo-KOMYHIKaIliiiHI TEXHOJIOTII AKTHBHO BIUIMBAIOTH Ha
MPOIIeC HABYAHHSI, OCKLUIFKA 3MIHIOIOTh CXEMY Iepeaadi 3HaHb 1 METOIU
HaBYaHHA. BOHHM TIOB’s3aHI 13 3aCTOCYBaHHSM KOMIT IOTEPiB i
TEJIEKOMYHIKAIlil, CIeialbHOro 00 HAHHSI, IPOrPAMHUX 1 alrapaTHUX
3acobiB, cucteM o00poOku iH(opmamii. BoHm moB’s3aHi Takoxk 31
CTBOpPEHHSIM HOBHUX 3ac00iB HaBYaHHS 1 30€pe)KEHHSAM 3HaHb, J0 SKUX
BITHOCSTHCSL CNEKTPOHHI TOCIOHWKH, MIAPYYHHKHA Ta MYJIbTHMENia,
eJIEKTPOHHI 010J1I0TeKH, apXiBH, MI00AILHI Ta JOKaIbHI OCBITHI MEpPEXi,
MOIITYKOBI Ta TOBiKOBI cucteMu [1].

BrpoBakeHHsST ~ IUCTaHIIMHUX  OCBITHIX  TEXHOJIOTIH  CIIpHSE
MIiJBHUIICHHIO SKOCTI Ta JOCTYMHOCTI OCBITHIX IOCHYT, iHTerpamii B
CBITOBE OCBITHE CITIBTOBAPUCTBO. Y HaHOJMKUYOMYy MaHOyTHbOMY

5



Scientific and pedagogical internship

BHUKOPHUCTaHHSI TEXHOJIOT1H JUCTAHIIITHOTO HABYaHHS CTaHEe HEOOXITHOO
YMOBOIO YCHIIIHOI KOHKypeHmii B cdepi ocith. Tomy BHIIUM
HaBYAIGHUM 3aKJIaJaM HEOOXiTHO MOKJIAaJaTH MaKCHUMyM 3yCHIIb IS
BIIPOBAKCHHS Ta PO3BUTKY LUX TEXHOJOTiH. [HTeHCHiKalis mporecy
HABYAHHS MOXJIMBA JIMIIE [UIIXOM aKTHBHOTO  BIPOBAKCHHS
iH(pOpMaIlITHO-KOMYHIKAIIIMHAX TEXHOJIOTIM Yy BCIX MiApo3iaiiax i Ha
BCIX eTalax OpraHi3aiii HaB4aJbHOTO MPOIIECY.

Jnsi CTBOPEHHS MOBHOMACIITAOHOTO 1 PE3yIbTATHBHOTO MPOIECY
JVCTAaHIIHHOTO HABYaHHS, HANPUKIAd, B YKpPAiHCHKOMY IEpKaBHOMY
YVHIBEPCUTET] 3aI3HUYHOTO TPAHCIOPTY Oylio 0OpaHO ONHY 3 CHUCTEM
yIpaBiiHHsI HaBYaHHSIM Moodle — 1e MoaynbHe 00’ €KTHO-OPIEHTOBAHE
IMHAMIYHE HaBYaJIbHE CEPENOBHINE, SIKE HA3MBAIOTh TAKOXK CHCTEMOIO
ynpasninHs HaBuaHHsIM (LMS), cuctemoro ynpasininas kypcamu (CMS),
BipTyadbHUM HaBuanbHHUM cepepoBumieM (VLE), ske Ha3uBaOTh
TaKOX IIaT(OpMOIO JIJIsl HABYAHHSI, sSKa HaJae BUKIAIadaM, CTyJICHTaM
Ta ajMIHICTpaTopaM BEJIHMKHA Ha0lp IHCTPYMEHTIB JUIsi KOMIT IOTEpH-
30BaHOTO HABYAHHS, B TOMY YHCIIi AUCTAHIIIHHOTO [2].

BukopucroBytoun mnardpopmy Moodle Bukiagay Moxxe cTBOPIOBATU
KypCH, HAIOBHIOIOYHM iX BMICTOM Yy BUTJISAI TEKCTIB, JOMOMIXKHHUX
(aiiniB, mpe3eHTallii, Bifeo, TecTiB Tomo. Moodle € IEeHTPOM CTBOPEHHS
HABYAIBHOTO MaTepiany i 3a0e3ledeHHs IHTePaKTUBHOI B3aEMOIIT MiX
YYaCHHKaMH HaBYAIBHOTO Tporiecy, CrucreMa BUKOPHCTOBYETHCS O1IBIIT
Hix B 30 000 HaBUaNbHUX 3aKJAJiB 10 BChOMY CBITY 1 TlepeBeJicHa
Maibke Ha 80 MOB, B TOMY YHCII i Ha YKPaiHCBKY.

Moodle nmae MOXJIHMBICTh MPOCKTYBAaTH, CTBOPIOBATH 1 Hajami
YIPaBISATH pecypcaMu iH(QOPMaIiitHO-OCBITHBOTO CEPEIOBHIIA, CHCTEMA
Ma€ 3py4YHHi IHTYITHBHO 3p0o3yMiTHi iHTepdelic. Bukmamgay camocTiitHo
MOJXKE CTBOPUTH EJIEKTPOHHUH Kypc, IO BKJIIOYAE JICKINi, 3aBIaHH,
ryiocapiéi, 4aT, TECTH Ta IHIIN CKIQJOBI 1 yHpaBIsSTH HOro poOOTOR.
PenaryBanHs 3MiCTy KypCy IPOBOJUTHCS aBTOPOM KYPCY B JOBLTBHOMY
MOPSZIKY 1 MOXKE JIETKO 3A1HCHIOBATUCS MIPSIMO B IPOIEC HABYAHHS.

OpieHTOBaHA Ha JUCTaHIIHY OCBiTYy, cucreMa Moodle Bonomie
BEJIMKAM Ha0opoM 3aco0iB KomyHikarii. lle He TLNBKH eleKTpOHHA
momiTa Ta 0OMiH BKIaJIeHUMU (ailaMu 3 BUKIIaa4eM, ane i popym, ar,
00OMIH OCOOMCTHMHU ITOBITOMJICHHSIMM, BEIECHHS OJIOTIB.

Moodle mae GaratodyHKIiOHATBHHNA TECTOBUH MOAYNb. OCKiIBKH
OCHOBHOIO (POPMOIO KOHTPOJIIO 3HAaHb B JUCTAHI[IITHOMY HaBYaHHI €
TecTyBaHHs, Ha Tuiatpopmi Moodle € Benmukui IHCTpyMEHTapid JUIst
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CTBOPECHHS TECTIB 1 TMPOBEACHHS HABYAIBHOTO 1 KOHTPOJIHHOTO
tectyBaHHs. Crucrema Hazjae 6arato (QyHKIIIH, IO MOJIETIIYIOTE 00pOOKyY
TecTiB. MOXHa 3a/1aTH KAy OI[IHKH, NPH KOPUT'YBaHHI BHKIAaJadeM
TECTOBUX 3aBJIaHb IICIS MPOXOMKCHHS TECTy CTYACHTAMH, ICHYE
MeXaHi3M HalliBaBTOMaTHYHOTO NepepaxyHKy pe3yibrariB. B cucremi
MICTATBCSI PO3BHHEHI 3acO0M CTATHCTUYHOTO aHANi3y pe3y/bTaTiB
TECTYBAHHS 1, IO JTY’K€ BAXKJIMBO, CKJIAJHOCTI OKPEMUX TECTOBHX IMUTAHb
IUTS 37100yBadiB OCBITH.

OTxe, cucreMa ymnpaplliHHS HaBuyaHHAM Moodle nae Bukiamavesi
BEIIMKUH  IHCTpyMeHTapiii Juis HaJaHHS HaBYaJIbHO-METOIUYHHX
MaTepiamiB Kypcy 3mo0yBady BHUIIOI OCBITH, MPOBEACHHS JIEKIH 1
MPaKTHYHUX  3aHATh, OpraHizalii  HaBYaJbHOI  JISUTBHOCTI  SIK
1HIMB1IyabHOI, TaK 1 TPYIOBO].

BuKoOpUCTaHHS IUCTAHIIMHUX OCBITHIX TEXHOJOTIH  JO3BOJISE
MiJABHIIMTH SKICTh OCBITH 32 PAaxyHOK IIMPOKOTO BHKOPHUCTAHHS
CBITOBHX OCBITHIX pecypciB 1 30UIbIIEHHS YacTKH CaMOCTIHHOTO
OCBOEHHS MaTepiaiy, MPUYOMY OCTaHHE OCOOJIHMBO BaXKIIUBO, OCKUIBKU
MOCTYIIOBO 3a0e3revye BHPOOJICHHS TAaKUX SKOCTEH, SIK CAaMOCTiHHICTS,
BiJIMOBINAIBHICTh, OPraHi30BaHICTh 1 BMIHHS peajbHO OIIHIOBATH CBOI
CUJIU 1 IPUAMATH 3BKCHI PIillICHHS.

Pa3zom 3 THM AuCTaHIIHE | OYHE HABYAHHS HE BAPTO MPOTUCTABIATU
OJIHE THIIIOMY — 1€ Pi3Hi, e B3aEMOJIOTIOBHIOOY1 (POPMH HABYAHHS, MK
SIKHMH ICHY€ JIOCHTh BeJMKa OO0JIaCTh 3MIIIaHUX pinieHb. [lpu
BUKOPHUCTaHHI 3MiMIaHoi (OpMH HABYAHHS YACTHHA TEOPETHYHOTO
MaTepialy BHUBYAEThCS 3/100yBayeM OCBITH JUCTAHIIHHO, a MPaKTUYHI
poOOTH TIPOXOJAATH B ayAUTOPIi i KEPIBHUIITBOM BUKJIa1a4a.

Jliteparypa:
1. Creuenxko B.II. IHdopmariiiHO-KOMyHIKaAIiiHI ~ TEXHOJIOTIi
B OCBiTHIH mistmbHOCTI. Cyuacui iHgopmayiini mexuonoeii 6 oceimi i
Hayyi: 30. marepianiB 3 Bceykp. Hayk. iHTepHeT-KOH(D. (YManb, 26-
27 6epesns 2021 p.). Ymans: Bizasi, 2021. C. 136-139.
2. o Ttake Moodle? URL: https://moodle.org/mod/page/
view.php?id=8174 (nata 3Bepuenss: 08.09.2021).
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NEPCIHEKTUBU PO3BUTKY
OCBITHBO-ITPO®ECIMHOI IPOT'PAMU
«MICBKE BYIIBHUIITBO I TOCIIOJJAPCTBO» B YKPAIHI

I'omon C. C.
O0OKMOp MEXHIYHUX HAYK, O0YeHm,
doyenm kaghedpu micbko2o 6yOisBHUYMEa i 20cnodapcmea,
Hayionanvnuii ynisepcumem 600H020 20cnodapcmea
ma npupoOOKOPUCIYBAHHS
M. Pisne, Vkpaina

OcsitHpo-ipodeciiina  mporpama  «Micbke  OyAiBHHITBO  Ta
TOCIIOapCTBO» 3a CHelialbHICTI0O 192 «bBymiBHUNTBO Ta IUBLIEHA
IHKEHEPIis» OXOIUTIE MIMPOKE KOJIO MUTAaHb MOB’SI3aHUX 3 PO3BUTKOM
1HGPACTPYKTYPH CY4acHOTO MiCTa, 30KpeMa, TPAHCIIOPTHOTI, TJIaHyBaHHS
Ta OJIATOYCTPOIO TEPHUTOPIH, JKUTIOBO-KOMYHAJIBHOTO TOCIONAPCTBA,
MIPOEKTYBaHHs, OyNiBHUITBA, yTPUMAHHA Ta PEKOHCTPYKHii OyIMHKIB i
CIIOPY/I, & TAKOXK 1H)KEHEPHUX KOMYHIKAIIIH.

BumyckHUKM TNCIsA  3aKiHYEHHS YHIBEpCHTETIB (OaKamaBpChbKHI
Ta Marictepcekuit  piBHi) 3a gmanoro OIIIl MoXyTh mparroBatu
B VYIOPaBIIHHAX MicTOOyJIyBaHHSA Ta  apXiTeKTypH, MPOEKTHUX
Oprasizaiisix, KOHCTPYKTOPCBKHX OIOpO, OpraHax CaMOBpSIyBaHHS
pi3HOrOo TpOo(dia0, HAYKOBO-IOCTIMHMX IHCTUTYTaX, OYIiBEIbHO-
MOHTQXHHMX YIPAaBIiHHAX, YIPAaBIiHHAX KaIliTAJIBHOTO OY/IiBHUIITBA,
eKCIIEPTU3H, JCPKaBHHX  apXiTEKTYPHO-OYIiBEIbHUX  IHCHIEKIISX,
OCBb, Ha WiANPUEMCTBAX JKUTIOBO-KOMYHAJIBHOTO T'OCIIOJapCTBa,
KOJIe/KaxX, YHiBepcuTeTax Ta 6araro inmux [1, c. 5].

3a pe3ynbraTaMH HaBYaHHS MaWOyTHI MaricTpy OTPUMYIOTh
JUIUIOM iHKeHepa-OyniBenbauka 3a OIIIl  ««Mickke OymiBHHUIITBO
Ta roCroJapCcTBOY.

3a nganoro OIIII crynmenTn HaB4arOThCsA B 13 yHiBepcuTeTax YKpaiHu
y Bcix perioHax. CreIiaigicTd JaHOTO MPOQUII0 MPaleBIAIITOBYIOTHCS
B PI3HUX Taly3siX HApPOIHOTO TOCIIONAPCTBA, SK B YKpaiHi, Tak i JaieKko
3a 11 Mexamu. 30KpemMa B TaKMX pO3BUHYTHX Kpainax, sik CIIIA, Kanana,
Benuka bpuranis, ®panmis, Himedunna, [Tonsma, Yexis, CnoBayunHa,
VYropuuna, Icnawnist, Itamis, Higepnawmu, Jlanis, Hopseris, IllBeris,
Benvris, Anownist, Kuraii, [3paine, [TiBnenna Kopes ta 6araTthox iHIIHUX.
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HaByaHHS TpPOBOAWTHCS B CIEIiadbHUX HABYAIBHUX AayIUTOPIAX,
KOMIT' IOTEpHUX KJlacax, HayKOBO-JIOCHIIHUX ayAuTopisx. BupoOHuui
MIPAKTHKH MPOBOASTHCS HA TPOBIIHUX MiAMPUEMCTBAX MicTOOYMiBETHHOT
ramysi, 30KpeMa, B IPOCKTHHUX OpraHi3alisX Ta IHCTHTYTax, Ha
MiANPUEMCTBAX JKUTIOBO-KOMYHAIBHOTO TOCIOJAPCTBA, B YIIPABIIHHIX
MiCTOOYJyBaHHS Ta  apXiTeKTypH, KalliTAbHOTO  OyJiBHUIITBA,
excrieptuzu, OCBDB, OyniBenbHO-MOHTaXHUX YIIPABIIHHAX, HAYKOBO-
JNOCHITHAX  IHCTUTYTaX, JCPKABHUX  apXITEKTypHO-OYyIIBEIbHUX
1HCTIeKIisX, MicbKuX pagax, OTI .

Po3poOHuKH OCBITHRO-TIpOdeciiiHoi mporpamu «Micbke OyIiBHUIITBO
Ta TOCHOIAPCTBOY, A€ IMPOBOAUTHCS HABYAHHS, NIYKAIOTh HOBI NUIAXH il
po3BUTKY [2, c. 577]. 30kpema, B OCTaHHI POKH, 3aCTOCOBYHOTHCS
cydacHi, HOBI MeTonu Ta 3acoOu HaBuaHHS. TakoX 3a JIOTIOMOTORO
MeIleHaTIB cTBOpeHa mocTidHo npitodua « WORK SHOPS — HIKOJIA
YPBAHICTUKI», ne cTyneHTH J0AATKOBO HaO0yBarOTh HOBUX HABUYOK
B TIEBHUX IIEHTpax-MicTax YKpaiHM 3a JOIOMOTOI0 BITYM3HSHHX Ta
3aKOpJIOHHHX MIPOBITHUX CIIEIATICTIB B TaHIH TaIy3i.

OT1xe, OCBiTHBO-TIpOodeciiiHa mporpama «Micbke OYHIBHUITBO Ta
TOCIIOJIAPCTBO» TOCTIHHO PO3BUBAETHCSA, a CIEIIATICTH 3a JaHOI
MPOTPaMOI0 MOCTIHHO IIYKAIOTh HOBI MEPCIICKTHBHI IIUISXH PO3BUTKY.

Jlireparypa:

1. Ocerpin M.M. Opranizamis  miarotroBku  (QaxiBmiB  3a
crewianbHicTIO «Mickke OyIIBHHUITBO 1 TOCIIOJapcTBO» B YMOBAax
Mepexojly Ha JBOCTYNIEHEBY CHCTEMY B  IHXKCHEPHIH  OCBITI.
Micmobydysannus ma mepumopianvre nianysanus. Kuis: KHYBA, 2009.
Bumn. 32. C. 5-12.

2. CemenoB B.T., Taiiko I.I.  IlepcnekTuBH  pO3BUTKY
MicToOyIiBHOT OCBiTH 3a crerianmizamiero «Micbke OYAIBHUITBO Ta

rOCIOAapcTBO». Micmobyoysanns ma mepumopianbhe NAAHY8AHHS.
Kuis: KHYBA, 2018. Bum. 66. C. 577-586.
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TEXHOJIOI'TI HABUAHHSI ITPU BUKJIAJAHHI
CHELIAJBHUX JUCLHUILIIH B I'PYIIAX
CHEIIAJIBHOCTEM 'AJTY3I 3BHAHb
TH®OPMAIIMHI TEXHOJIOTTi

I'pa¢ M. C.
00KmMop @hinocoii 3 komn 1omepHuUx HAYK,
doyenm xaghedpu KOMn 10MepHUX HAYK,
Hepoicasnuil ynieepcumem «Kumomupcovka nonimexnixa»
m. Kumomup, Vrpaina

OcTaHHIM YacoM BCE 4YacTillle MU YyeMO IPO KPH3y B OCBITI.
I moB’s3ana  BOHa, Hacammepel, 3  HEMOXJIHMBICTIO  HaBYaTU
TpanuiiiauMu Metogamu. OOCST 3HaHb KaTtacTpOo(i4HO 301TBIIYETHCH,
npodeciiiHi HABUKX CTalOTh 0araTOMaHITHUMH, iX HEMOXIIUBO MEPeIaTH
B TOBHOMY 00Cs3i, BHKOPHCTOBYIOUM TpaJWLiHHO  JIEKIIHHO-
ceMiHapchbky ¢opMmy 3aHATh. [lOTpiOHO TakoXX BpaxoBYBaTH pi3HY
MTOTOBKY CTY/EHTIB, PIBHUH pPiBEHb 3HaHb Ta BMIiHb, 3aCTOCOBYBATH
IHAMBIAyalbHUH MiIXid A0 HaB4aHHs. J[ns 3a0e3nedeHHss HEOOXiqHOTO
PiBHS 3HaHb CTYJICHTIB BCIiX CIEMiaJbHOCTEH HEOOXiIHO BHOCUTHU CYTTEBI
3MIHH JI0 METOOMYHOrOo 3a0e3neyeHHs no auctumuiinam [1, c. 8].
BaxxnuBHUM KOMIIOHEHTOM MPOQECiHHOT MiArOTOBICHOCTI ChOTOHI
HaOyBa€ TOTOBHICTB JI0 3MiH Y JisTLHOCTI 3a daxom [2, c. 4].

AHaii3 oprani3anii HaBYAJIBHOTO MPOIECY IOKa3ye HEOOXiTHICTh
oprasizarii HoBUX (pOpM CaMOCTIiHOT, KEpOBaHOT poOOTH, 3a0€3NCUCHHS
SKOi BiAOYBa€TbCsA 3a JOIMOMOIOI)  CICIialli30BaHUX METOIUIHUX
MOCiOHUKIB, Ji¢ B MaKCHUMaJbHO CKOpPOYCHIH Ta JocTymHid (dopmi
MOSICHIOETHCS  JIONATKOBUH — Marepiai, M0 JO03BOJSIE  3allOBHHUTHU
MPOTANIMHY 3HAaHb 3 TEXHIYHWX mucuuiuiid [3, c¢. 10]. BopoBamkeHHs
PI3HHMX OCBITHIX TEXHOJOTId JO HaBYaJIbHOTO TIPOLECY HapsIy
3 BUKOPUCTAHHAM TPAAUI[IHHUX METOMIB Ta MPHUHAOMIB HAaBYAHHI,
JI03BOJISIE BIIPOBA/KYBATH IHHOBAIIIMHI PO3POOKH, CIPHUATH PO3BHTKY
TBOPYOTO MUCIICHHS, IIJBUINATH IHTETpaIlif0 3HaHb, AKTUBI3yBaTH
HaBYaIIbHY JSUTBHICTH CTYJCHTIB [2, €. 5].

Jdns  3amikaBieHHS — CTYACHTIB  creriambHOCTel  «lHXKeHepis
nporpamHoro 3abesnedeHHs», «Komm’rotepHi Haykmy», «[Hpopmarliiai
cucTeMH  Ta  TexHonoriiy, «Komm'torepHa  iHXKEHepis»  Ta
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«Kibepbesmneka» moTpiOHO HE MPOCTO BUKOPHCTOBYBATH KOMII'IOTEp Ha
3aHATTI, a ¥ 32CTOCOBYBATH 1HIII (POpMU, METOIH 1 3aCO0HM HABYAHHSI.

[Ipn BuKIamaHHI CHOEUIATBHUX  JUCHMIDIIH Ha  3a3HAYCHUX
CHEMiaTbHOCTSIX BHKJIaTauaMu Kadeapu «KOMIT'IOTepHI HayKu» OyIo
pPO3pOOIICHO Ta BUKOPHCTOBYIOTHCS Taki (OPMH HaBYAHHS IIpU
MIPOBE/ICHHI 3aHATH:

1. InmuBigyanpHi Ta TPYNOBI METOOW HaBYaHHA. Hampuxmam, 3
nucuruTiag «OCHOBYU MPOTrPaMyBaHHs» 10 KOXKHOI MPaKTHYHOI poOOTH
pO3pOOICHO IHIWBiAyalbHI 3aBAaHHS PI3HOTO PIBHS CKJIQIHOCTI JUIS
CTYJICHTIB.

2. Ilpu BukIamaHHi TUCHUILTIHE «PO3BHTOK KOMYHIKAI[IHHUX
HaBUYOK Ta TPYINOBa JUHAMIKa» JUIsl OUIBIIOrO PO3YMIHHS IMPOLECY
BHKOPHCTOBYEThCS po0OTa B rpymnax: Ha mapi miarpyna po3OUBaeTbcs Ha
IBI Tpymu Mais PO3pOOKH MPOCKTYy, B KOXHIA Tpyrmi 0OUpaeThes
MEHEJDKEp MPOEKTY, AaHATITHK, KOAEP, TECTYBAJIBLHUK Ta BiIIOBiTaIbHUN
3a JoKyMeHTamiro. KokeH 3 wieHIB TIpynmu Mae cBOi (QYHKII Ta
000B’SI3KH.

3. Ilpu BUKIamaHHI JEKHIHHOrO MaTepialy Ha mucnurutiHax «BeO-
TexHoJorii», «lHTepHeT-IporpaMyBaHHsI» Ta «basu maHWX», B SKOCTI
JOMAITHBOTO 3aBJAHHS, CTYJACHTAM IIPOIOHYETHCS CKJIANATH KapTu
mam’sTi, TOOTO CXeMH Marepiany, pO3MIAHYTOro Ha Jekmii. Kapru
mam’sITi JI03BOJIAIOTh CHCTEMATU3yBaTH 3HAHHS, OTPUMaHI Ha JIEKIi Ta
MOJISTIITYIOTh TIOJANIBITY ITiIFOTOBKY J0 iCTIHTY.

4. Tlpu mTOsICHEHHI BXXE NPOWACHOTO MaTepiady IHKOIH TaKOX
JOBIJIBHO BHKOPHUCTOBYBATH METOH JOITYIICHHS IIOMHJIOK, IO JTO3BOJISIE
CKOHILIEHTPYBATHU yBary CTYACHTA Ta IIEPEBIPUTH 3B 30K 3 ayJUTOPIEIO.

5. Meron koHGPOHTALIT, HATPUKIAA MPH BUKJIATAHHI TUCIHUILIIHH
«Be0-texHomorii» 3 Temu «PerymsapHi BHpasw» Tpyna CTYASHTIB
IIMUTBCS Ha [Bi YaCTWHH, OIHA 4YacTWHA HABOAWUTH MEpeBaru
BUKOPHUCTaHHS PETyJSIPHUX BHpa3iB, ApPyra — HEHONIKA Ta JO SIKHX
MOMMJIOK BOHH MOXYTh IPU3BECTH.

6. Tlpu BUKIanaHHI TUCUUILTIHU «AJITOPUTMHU 1 CTPYKTYPH JAHHUX),
sKa B OUIBIIOCTI TEOPETHYHA 1 CKJIAJHA Ui PO3YMIHHS CTYICHTaMU
MPOTIOHYETHCSI BUKOPUCTOBYBATH TMOPIBHIHHA Ta aHani3. Hampuxian, 3
Temu «COpPTYBaHHS MAacCHBiBY», J€ pO3IJLINAIOTECS OCHOBHI BHUIU
COPTYBaHHS, II€peBard Ta HEJOJNIKHM KOXXKHOTO BHIY COPTYBaHHS
CTYACHTY BaXXKO 3pO3yMITH KOJH caMe SKHA METOI MOTPiOHO
BHKOPHCTOBYBAaTH 1 B3araji HaBilmlo ix Taka KuIbKicTh. CTyneHTaM
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MPOTOHYIOTh CTBOPIOBATH TOPIBHSUIBHI TaONUII JUIS KOXKHOTO METOIY
COpTYBaHHs, OyayBaTH Ipadiku MOPIBHIHHSI TUMYACOBOI CKIAHOCTI IS
PI3HUX BXITHUX JAHUX Ta 32 OTPUMAHHMHU JJAHUMH IPOBOAMTH aHAII3 Ta
pOOOTH CAaMOCTIiHI BUCHOBKH.

7. Tlpu BukIagaHHi OLIBIIOCTI CHOEUIANBHUX JUCIMILIIHK 10
MPAKTHYHUX POOIT Ta JIEKI pO3pOOTIOIOTECS METOUYHI PEKOMEHIAITIH
Yy BUTJISII TPE3CHTAIli, B SKHX TaKOX BiJOOPaKYETHCS IMOCTAITHUN
MPOoIleC BUKOHAHHS TOCTABJICHOTO 3aBIaHHA. B OUIBIIOCTI JUCHUILIIH
BUKOPHUCTOBYEThCS Taka (opma, sK B3a€MOKOHTponb. Hampukian:
HANpPUKIHI CEMECTPY BUKIQJIAaHHS TEBHOI JMCUMIUIIHU CTYACHT 37a€
KOMILJICKCHE 3aBJaHHS Ha OOpaHy TeMy, 3aXHUIlae HOro, a OIiHIOBaHHS
JaHOi POOOTH TMPOBOAATH IHII CTYACHTH TPYIH, HANPHUKIHII MOXE
BHOCHTBCS KOPEKIlisi BACHOBKIB IPYIH BiJl BUKJIa1aya.

8. EmemeHTH BUIEpeKyBaJbHOTO HaBYaHHSA. Hampuknan, npu
BHBYCHHI TUCIHILTIHU «Beb-TexHomorii» Ha 1-My Kypci, JesKi CTyICHTH
MOXYTh HACTUIbKH  3alliKaBIIOIOTHCA JUCIUILUIIHOK, MO  BJITKY
CaMOCTIHHO TPOJOBXKYIOTh HABYAHHS 11032 HABYAIGHUM IUIAHOM.
Tematuka MmaHOi JMUCHMIUIIHM Ma€ TPOJOBXKEHHS B JIUCIHUILTIHI
«IHTepHET-TIpOrpaMyBaHH» Ha 2-My Kypci Ta, 3a iHIIIaTHBOIO
BHKJIaJ[a4a Ta 3rOJI0K0 CAMOr0 CTYJCHTA, TAKUH CTYACHT MOXE rOTyBaTH
OKpeMi MUTaHHI [T BUKJIJACHHS MaTepiaty Ha JICKITil.

9. BukopucTaHHS 1HHOBAaIlifHUX TEXHOJIOTIH mependadae 3aayqdeHHs
CTYJICHTIB JI0 HAyKOBO-IIOCIiAHOT poboTH. Halkpalli cTy1eHTH MOCTIHHO
MPOBOISITH HAYKOBO-JOCIIHY POOOTY Ta MPUIMAIOTh YIacTh y HAYKOBO-
MPAKTHYHUX KOH(EPEHITIX.

[Ipy BUKOpHCTAaHHI 1HAWBIMYaNbHOTO TMIiAXOMY Ta TEXHOJOTIH 0
MpoIleCy HABYAHHS J€ BHKIAQNA4 BHUCTYIAE IHILIATOPOM MPOIECY
HABYAHHS Ta CTUMYIIIOE MIEPETBOPEHHS CTYICHTIB B aKTUBHHUX CYO €KTIB
npotiecy HapyaHHs. CTy[JeHTH aKTHBHO 3aCBOIOIOTh 1 TeHEPYIOTh 3HAHHSI,
OTpHMaHi i3 pI3HOMAHITHUX JKepel. TBOPUICTh BUKJIajada CTae€ BCE
OUTBII PI3HOMAHITHOIO, & MISUTBHICTh CTYJICHTIB Ma€ SICKPABO BUPAKCHUI
TBOpuUMil Xapaktep. HaByaHHs BinOyBaeThCs Ha MPUKIAAAX 1 B yMOBax
npoOJeMHUX CUTYaIlil, o crpusie GopMyBaHHIO BMiHb iX BH3HAYCHHS 1
BUpIIICHHS. BUKOPUCTOBYIOTBCS THY4YKI IHAWBiAyanizoBaHi QopMu
KOHTpPOJItO, BiJOYBa€TbCsS HABYAHHSA  CTYACHTIB  CaMOKOHTPOJIIO.
I B pe3ysbTati CTYJCHT OTPUMYE CYKYITHICTh 3HaHb, IPAKTHYHUX BMIiHb i
HABUYOK, 3MATHICTh JO iX TBOPYOTO BHKOPUCTAHHSI B mpodeciiHiil
nisutbHOCTI. OTXe, HAMBAKIIMBIIIUM (aKTOPOM TPHU MiATOTOBI (axiBIliB
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€ TIOTpeOu Ta IHTepeCcH CaMUX CTYICHTIB Ta BMIHHS BUKJIAJa4a SKiCHO Ta
Ha PiBHI [MOJaBaTH Martepiai JJs YiTKOI BIAMOBIAI Ha TX 3aMUTH Ta I
JUISE OTPUMAaHHS BiJIIIOBITHOTO PiBHA HaBYaHHS. YiTKui BigOip MaTepiamy
Ta METOMIB HABYAHHS CTYACHTIB MOKIMKAHUA CIIPHATU Pi3HOOIYHOMY 1
[UTICHOCHOMY (OPMYBaHHIO OCOOMCTOCTI CTYAEHTA, MIATOTOBII HOTO
10 MaitbyTHROT podeciiiHol AiSITBHOCTI.

Jliteparypa:

1. Kazannmes A. II. MeTtoguka mMOBBINIEHUS YPOBHSI CTYJIEHTOB
3a04HOM W JucTaHOUOHHOW (opm oOyuenuss / A. II. Kasanres,
B. JI. Huxonaenxo, II.II. Cremenko. PecnmybOnmkanckas Hay4dHO-
TexHuuecKas KoH(pepeHmus «Bpicmiee TexHHYecKoe 0Opa3oBaHHE:
po0JIeMbl U yTH pa3BuTHs», BI'YUP. 2008. 102 c.

2. T'puauyk  A. B. Omeir pa3paboTKM ¥ HCHOJNB30BaHUS
AJIEKTPOHHBIX YYEOHBIX MaTepPHATIOB MpU 00yYeHUH HH()OPMAIMOHHBIM
TEXHOJIOTHSM CTYJICHTOB BBICIIMX Yy4YeOHBIX 3aBelleHH. 9-s1 Mexmy-
HapoIHas HaAyYHO-MeTouueckas Kondepenust. Munck. 2009. 64 c.

3. CepmiokoBa O. . Meroauka BHKIQJaHHSA CIEIIAIbHUX
JUCHMIDTIH 3a mpodigeM MiAroTroBkA. HapuanbHWH NOCIOHHMK IS
Marictpis, Jlyrancek. I3 «JIHY im.Tapaca [lleBuenkay, 2010. 183 c.

JOHLIBHICTH 3ACTOCYBAHHSA IMITAIIMHOI'O
MOJEJIOBAHHA ITPU IIJAI'OTOBII CIIEINTAJIICTIB
BAPHOT' O OBCJIYT'OBYBAHHA

Heitnnyenko JI. I'.
KaHouoam mexHiuHux Hayx,
doyenm rkaghedpu mexnonozii pecmopanHol i aropeeouyHoi npooyKyil,
Hayionanvnuii ynisepcumem xapuogux mexmono2iu
M. Kuis, Yrpaina

B ymMoBax chorozieHHs pecTopaHHe TOCIOAAPCTBO € OJHUM 13 HAHOLIBIIT
3aTpeOyBaHMX CETMEHTIB €KOHOMIKH Ha PUHKY YKpaiHHU. 3 KO)KHHM POKOM
KUTBKICTh 3aKJIaJIiB PECTOPAHHOTO TOCIOAAPCTBA OE3YIMHMHHO 3POCTaE, a ix
TUMA Ta CHemiami3amis TocTiiiHo  auBepcudikyroThesa.  OcobnmBo
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aKTyallbHUM 116 TBEPDKCHHS CTa€ TPH PO3MLMI JisUTGHOCTI  OapiB,
SKAX HE YHUKHYJA MOMYJSPHA ChOTOMHI TEHICHIS BiIKPHUTTS TiOPHIHUX
3aKJ1a/1iB iHHOBAIIHHKUX dopmaris [1, c. 4].

3Bakaroun Ha crTaOinbHE 30UIBIICHHS MPOMO3UII B JaHOMY
PHUHKOBOMY CETMEHTI, BiIBilyBaui Bce OLNbIIIE YBAard HAJAlOTh 3aKiIajaM,
o0 He TNPOCTO peali3yioTh (YHKIIIO XapuyBaHHS, a W HPUIUISIOTH
3HAYHy yBary CTBOPCHHIO BUINYKAHOTO IHTEp’€py, MOCTIHHOMY
YIOCKOHAIIOBAHHIO TPEJICTABICHOI y 3aKiaai KyxHi Ta, 0O€3yMOBHO,
3a0€3MeYeHHI0 BUCOKOTO PiBHA 00CITyTOBYyBaHHSI.

Hapa3zi ocBiTHRO-TIpOdeciiiHa miIroToBKa CHemiaiicTiB 3a mpodizeM
pEeCTOpaHHOTO 1 GapHOTO 0OCIYrOBYBaHHS MOTPEOye HOBHUX MiIXOIB 10
oprasizaiii OCBITHBOTO MPOIIECY, IO JO3BOJATH 3a0€3MEUUTH BUCOKY
kBamiikamiro HOBHX KaipiB Yy BiamoBimHocti 3 I[Ipodeciiianm
cTaHgapToM Ykpainu [2, ¢. 1-31] Ta BUMOramu poOOTOAAaBIB. AKE
ICHYIOWi HAaBYANbHI IUIAHW Ta KOMIIOHEHTH OCBITHIX MpPOTpaM MalOTh
BaroMi HeJIOJIIKH, 30KpeMa:

— HEIoCTaTHE OOIPYHTYBaHHS KPEAUTHOTO OOCSATy AUCIUILIIH
3 oMY Ha 1X 3aTpeOyBaHICTh B paMKax NMpoeCciiHOl AisITbHOCTI;

— BIJICYTHICTH  KOpeNAIii MK  TEOPETHUYHOW  3HAYUMICTIO
JIUCLUILTIH, IO BHUKIAAAIOTBCS B paMKaxX OCBITHIX mporpam, i
MPaKTUYHUM 3aCTOCYBAaHHSM HAaBUYOK 1 PE3yNbTAaTiB HABUAHHS, Ha SIKI
BOHH CIIPSIMOBYIOTHCS;

— 3HAaYHE 3MIIICHHS 3MICTY OCBITHIX KypCiB B OiK TEOpETHYHOI
YaCTHHM 32 PaxyHOK 3MEHIIEHHS 4Yacy, BHAUICHOTO Ha (POPMYyBaHHS
MPAKTUYHUX HABHUYOK.

3a3HadeHi HEJOJIKMA MPU3BOAATH J0 TOTO, IO MOJIOJI CIEeIialicTH,
SKi BOJIOJIIOTh aKTyaJbHUMHU MPOQPECIHHIMHU 3HAHHSIMHU, HE 3HAIOTh,
SIK 3aCTOCYBaTH iX Ha TPAKTHI, IO 3HAYHO 3HMKYE IX KOHKYPEHTO-
CIIPOMOXKHICTh Ha PUHKY Tipaili. HeqoCKOHAIICTh ICHYFOUOTO MiIX0TY 10
OCBITHBOT'O TIPOIECY TAKOXK MiITBEPIAKYETHCS PE3yIbTaTAMH COLIATEHIX
ONUTYBaHb, 3TiHO SKHUX JIMIIE TPEeTHHA yKpaiHcekoi momoni (33%)
BBa)Kae, 10 HaBYaHHS Ta HABYAJBHI 3aKiagu B YKpaiHi BiAMOBIIArOTH
motpebaM Cyd4acHOTO pHHKY mpai [3, c. 73].

BupimmTi  9acTUHY MOCTaBICHHX MPOOJEM MOXKHA — IUIIXOM
BUKOPHCTaHHA B PaMKaxX MNPAKTUYHUX Ta Ja0OpaTOPHHUX 3aHATh TEXHIK
IMITaIlifHOTO MOJTYJIFOBaHHS, 1[0 MAOTh HA METI BIiATBOPCHHS TOBEIIHKA
JIOCITIDKYBAaHOT CHCTEMH Ha OCHOBI Pe3YJIbTaTiB aHAI3y HaHOLIbII ICTOTHHX
B3a€EMO3B’S3KIB MDK 11 eleMeHTamMu a0o, IHAKIe KaKy4dd, — pPO3poOIi
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CHMYJIATOpPa JOCTIPKYBaHOI HAao4HOI cdepl i MpPOBENCHHS PIi3HUX
excriepuMmeHTiB [4, c. 49]. Ockutbku Oymb-sKui 0ap, HE3AISKHO Bif
creriaiizaniii, € CKIaJIHO O0i3HEC-MOICIUIIO, M0 HATYYE NECATKH PI3HUX
TEXHIYHAX Ta CKOHOMIYHHX MPOIIECiB, JOLIIGHIM € JeTajJbHE BHBUYCHHS
0cOONMBOCTEH WOro (yHKIIOHYBaHHS Ha 0a3i MOJCTI-TPEHAXKEpY 3
MOYKITUBICTIO 3MiHM HAJIAIITYBAaHb BiAMIOBIHO JI0 KOHKPETHUX CUTYAIIIH, 1110
pPO3MILIATUMYTHCS HA 3aHATTAX. BUKOPUCTaHHSA MOJIOHUX CHCTEM
IMITAIIfHOr0 MOJEITIOBAHHS JIO3BOJIMTh aHATi3yBaTH Ta OOIPYHTOBYBATH
JOIUJIBHICTE PIllIeHb, 110 MPUAMATEMYThH 3100yBadi B Tipolleci imitarii
00CITyroByBaHHsI, BU3HA4YaTH €(PEKTHBHICTh 1X po0OOY0i MOBEmiHKHM Ta ii
BIUTHB HA IMIIDK 3aKIIa Ty, 0ro (piHAHCOBY CTAOLIEHICTD TOIIO.

EdextuBHICTF TOAIOHOTO MiAXOMy O HABYAIBHO  IPOIECY
MiATBEP/UKYEThCS TIOSBOKO BIPTyalbHUX OapiB Ta crenupivHUX BUJIIB
cepBicy, OypPXJIUBHIA PO3BUTOK SIKMX BUKJIMKAIM KAPAHTHHHI OOMEXEHHS,
noB’s3aHi 3 manaemiero COVID-19. Tak, Bimomo mpo Bimkputrs y Towmici
kpadroBoro Oapy «SMA craft beer bar», ne BimBiayBadi Maim 3MOTY
MOCHIITH 32 OAapHOIO CTIMKOI, 3a0pOHIOBATH CTOJHK Ui NIPY3iB abo
NPUIHATY yYacTh Y TEMATHYHIA OHJIAHH-BEUIPIIi 3 BIPTYaIbHUM JIIHKEEM.
3akmaxg «Soif de Vin» y Bimmiarroni, CIIIA, mpoBoauB BipTyasbHi
JerycTarii pi3HAX MapoK BHUH, a JOHIOHCBKui Oap «Skehansy» orpumas
CBil BIpTyaJbHUI NPOTOTHI 3aBISKH OJHOMY 13 CBOIX BiIBiIyBadiB.
3a3Ha4yeHi TPUKIaIU  MIIKPECTIOITh HANAIITOBAHICTh MOJOJI  Ha
BIpTyaJIbHUH Ta irpoBUil (hopMaTH HABYAHHS, IO JO3BOJISE MPUITYCTUTH
MOrMONIEHHs 3alliKaBlIeHOCTI 3100yBaviB y HaBUaJBHOMY IIpoLeci i
CyTTEBE TMIJBWINCHHS pPE3YJHTATUBHOCTI I1X HABYaHHS 3a YMOBH
BIIPOBAXKCHHS MTOJIIOHNX HABYAILHUX MPAKTHUK.

[lizcymMOByIOUM  BUIICHABEICHE, MOXHA CTBEP/DKYBAaTH, IO
3aCTOCYBaHHS KOMIT'IOTEPHHX TEXHIK IMITallifHOrO MOJEIIOBAHHS
JIO3BOJIUTH 3100yBayaM OTPUMATH JOCBiJl BHPIMICHHS CKJIQJHUX
MPaKTUYHUX CHUTYaIlif, IO MiJBUIIUTH iX pPIBEHb SK CHCHIANICTIB
6apHOTO 00CITyrOByBaHHS Ta (paxiBIliB PECTOPAHHOTO PHHKY.

Jlireparypa:

1. Ps6enpka M.O. IlepcriekTHBY PO3BUTKY HOBUX (PopMarTiB 3akiajiB
pecTopaHHOTO rocnogapctBa. Exonomika ma cycnitbcmeo. 2021. Ne 24.
DOT: https://doi.org/10.32782/2524-0072/2021-24-51

2. MinictepcTBo ekoHOMIKM Ykpainu. [Ipodeciiinnii cranmapt
«Maiictep pectopanHoro obciayroyBanss». Kuis, 2021. 30 c.
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3. PesynpraTé 3arajbHOHAIIOHANFHOTO ONHMTYBaHHS «YKpalHChKe
MOKOJTiHHS Z: WiHHOCTI 1 opienTtupu». Kuis: New Europe Center, 2017.
URL: http://neweurope.org.ua/wp-content/uploads/2017/11/Ukr_
Generation_ukr_inet-2.pdf (mata 3Bepuenns: 04.09.2021).

4. Koc M.B. Imitamiiine MojenioBaHHsA B Tporeci mpodeciiHoi
MIATOTOBKH MaWOyTHIX OQilepiB TaKTUYHOTO PIBHA SIK HAYKOBO-
nenaroriyna npobdnema. «Young scientisty. 2018. Ne 5 (57). C.49-53.

INFORMATION TECHNOLOGIES
IN THE EDUCATIONAL PROJECTS MANAGEMENT

Dotsenko N. V.

Doctor of Technical Sciences, Associate Professor,
Associate Professor at the Department of Project Management
in Urban Economy and Construction,

O. M. Beketov National University of Urban Economy in Kharkiv
Kharkiv, Ukraine

Educational projects implemented during a pandemic have certain
features: a shorter planning horizon, instability of the conditions for
the functioning of educational institutions, the need to ensure
the adaptability of the project team.

The introduction of a lockdown reduced staff mobility, but at the
same time led to a change in the competency profile: increased
requirements for communication competencies of project team members,
resilience and adaptability of project teams.

The need to implement Agile management, the transition from a
predictive life cycle of a project to an adaptive (hybrid) one requires
flexible planning and rescheduling of project resources in a multi-project
environment [1-3]. Theoretical and applied issues of projects resource
management implemented in the company are reflected in the works of
S.D. Bushuev, N.S. Bushueva, S.K. Chernov, V.A. Rach, O.B. Zachko,
K.V. Kolesnikova [4-6]. The need to increase resilience due to COVID-19
is noted in the report “Sub-regional Innovation Policy Outlook 2020:
Eastern Europe and the South Caucasus (UNITED NATIONS
ECONOMIC COMMISSION FOR EUROPE). Create a collaborative
16
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project team environment, Embrace Adaptability and Resiliency are the
basic principles necessary to ensure effective project management [1].

Pandemic and infodemic [5] revealed the need for functional
redundancy and rapid redistribution of resources in a multi-project
environment, since in these areas it is impossible to promptly attract an
external contractor, resources can be used within the resource pool of a
multi-project environment.

For the educational environment, the issues of managing critical
competencies are actual, since along with the constant reduction of
teachers (dismissal of teachers, reduced funding, Covid-19, an increase
in bureaucracy in the educational environment), there is a loss of critical
knowledge. This leads to the fact that when key specialists are dismissed,
some specialties are not able to provide educational services. As a rule,
the issues of rational formation of project teams at the educational
institution level are not considered. An implementing projects without
the use of specialized software for planning, executing, controlling and
monitoring projects in a multi-project environment, reduces the
efficiency of management.

The existing decision support systems when forming project teams
donot allow taking into account these restrictions, but only rely
on competencies and psychological compatibility, which leads to the
impossibility of usage them in the formation and functioning
of educational project teams.

The presence of standard project management software MS Project,
Oracle Primavera Cloud, WorkSection, Bitrix 24 Asana, Trello, Wrike
does not provide these requirements and leads to the need to develop
specialized modules Cumulus PMO, KPI Dash Board, etc.

Software for human resource management in a multi-project
environment has been proposed [7-8]. The software package can be
integrated into the existing management system of educational
institutions, which will help to implement the formation of teams and the
redistribution of resources of educational projects in a multi-project
environment. The multi-project management system is designed for
flexible development in a large data environment. The management
system for several projects includes information management modules,
amodule for managing several projects, a complex project module
for analyzing and processing information and a visualization module
for project information.
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oriented system”, Innovative technologies and scientific solutions for
industries, 2 (12), pp. 49-56. doi: 10.30837/2522-9818.2020.12.049.

7. Komm’rorepaa mporpama “Agile multi-project team management”/
Uymauenko [.B., orienko H.B.: Cein. lepx. peectp. mpaB aBTopa Ha TBip
Ne 100715. 3apeectp. B Il «YKpaiHCHKHUH 1HCTHTYT iHTENEKTyaIbHOL
BJIACHOCTI». MiH. OcBiTH 1 Haykn Ykpainu 21.12.2020 p.

8. Komm’rotepna mporpama ‘“Stakeholder-oriented adaptive project
resource planning” / Yymauenko I.B., Jlonenko H.B.: Csin. [depx.
peectp. npaB aBTopa Ha TBip Ne 100716. 3apeectp. B Al «YkpaiHChbKHiA
IHCTUTYT IHTENEKTyaJIbHOI BiacHOCTI» MiH. OCBITH 1 HaykH YKpaiHu
21.12.2020 p.
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OCOBJIMBOCTI HNIJATOTOBKU ®AXIBIIIB
BINCHKOBOT'O 3B’SI3KY TA IHOOPMATH3AIIIT
HAIIOHAJIBHOI I'BAPJIII YKPATHU

Ioxos O. 10.
O0OKMOp MEXHIYHUX HAYK, O0YeHm,

HAYaIbHUK Kageopu 8ilicbK08020 36 513Ky ma iHghopmamuzayii
KOMAHOHO-UWMAOH020 (haxyiomemy,
Hayionanvna axademin Hayionanvnoi eeapoii’ Yrpatinu
M. Xapkis, Ykpaina

HesanexxHo Bij piBHSA €KOHOMIYHOTO, IOJITHYHOTO Ta COI[IAIbHOTO
PO3BHTKY OyIb-fiKa JepiKaBa HE MOXE CTOBIJICOTKOBO YHEOC3IECUHTH
ceOe Bi BHHUKHCHHS pI3HOIUIAHOBHX HAI3BHUYAMHUX CUTYaIiH,
MOB’SI3aHUX 3 MOXJIMBICTIO PO3BUTKY COIabHUX YW 30pOMHHUX
KOH(IIIKTIB, MPOsSBAMH TSPOPHCTHYHHX 3arpo3 Ta iH. Sk mpaBumiio, Taki
CUTYyalii XapaKTepH3YIOTHCSA HECIOJIBAHICTIO BHUHUKHCHHS, HEIEpPE-
0auyBaHICTIO Ta WIBHJIKHM pPO3BUTKOM IO, YHUM CTBOPIOIOTH
MiABHIIECHY HeOe3meKy sl QYyHKIIOHYBaHHS JepKaBHUX Ta CYCHUTBHHX
IHCTUTYTIB, CKIQNAIOTh 3arpo3y >HUTTIO 1 370pOB’I0 TPOMAJISH Ta
0cO0OBOTO CKIIaay, SIKi NPUHAMAOTh y4acTh y TIPOBEJICHHI 3aXOJliB
3 3a0e3MeYeHHs] HalllOHaJIbHOT Oe3nekn Ykpainu, y Tomy umcii i HI'Y.
[lpu mpoMy Ha TmepeAHid IUIAH BHUXOJWTH MPOOJEMa ITirOTOBKU
CIIEIAITICTIB BIICBKOBOTO 3B’S3Ky Ta iH(pOpMaTH3allii 3 ypaxyBaHHIM
YMOB TIOBHOI 3aMiHM TapKy 3aco0iB 3B’s3ky Ta iH(opmaruzamii Ha
Cy4acHi 3aKOPJOHHI 3pa3KH, MiJBUIICHHS CKJIaJHOCTI 3aCTOCYBAaHHS Ta
HAJAIITYBAaHHS [UX 3aco0iB  0COOJIMBO 3a YMOB 3aCTOCYBAaHHS
MPOTUBHUKOM BCBOTO TIEPEIiKy CyYacHHX 3aco0iB palioeleKTpOHHOI
00pOTHEOM, paliOKepOBaHUX MPHUCTPOiB pi3HMX THIIB Ta iH. Lle
NPU3BOJUTH JO BUHHUKHEHHS IPOTHPIYYS MDK OOMEKEHHM YacoM
HaJaHUM Ha IMArOTOBKY (axiBisg 3 BiHCHKOBOTO 3B’S3Ky Ta
iHpopmaTu3amii 3a CTAaHIAPTOM BHUIIOI OCBITH 3a CHEIalbHICTIO 253
«BilickkoBe ympaBiiHHS (32 BUIaMU 30pOHHUX CHI)» Tady3i 3HaHb 25
«Boenni Hayku, HamioHalbHA Oe3reka, Oe3reKka JepKaBHOTO KOPJOHY»
JUIS Tiepuioro (0akamaBpChbKOTO) PiBHSA BHUIINOI OCBITH Ta HEOOXiIHICTIO
3a0€3MEeUYCHHST OKPIM 3arajbHUX KOMIICTEHTHOCTEH 3a CIeHialIbHICTIO,
Bu3HaueHnX 1uM CraHmapToMm, HEOOXigHO HaJaTH BeCh TEpelliK
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(haxoBHX KOMIIETEHTHOCTEH HEOOXiTHHX (PaxiBIfO BICHKOBOTO 3B’SI3KY
ta iHpopmaru3zanii HamionaneHoi TBapmii YkpaiHu, y ToMy 4YHCIi
3aJJOBOJICHHSI BIMOT 3aMOBHHKa [ 'ojioBHOTrO ympasminas HarmioHamsHOl
reapaii Ykpainu. Ille omHiero OCOOMUBICTIO MiATOTOBKH CIELIaNiCTiB
BiliCBKOBOTr0 3B’s13Ky Ta iH(opmaTn3anii HamionansHoi rBapuii Ykpainu
€ Toi (pakT, 10 Ha BiAMIHY BiJl iHIIWX CWJIOBUX CTPYKTYp YKpaiHu
MiATOTOBKY CBOIX creniamicTiB HamionaneHa rBapais YKpaiHu MOXe
3[IMCHIOBATH TIJIBKM 3a 3TaJaHOl0 CIEMiaNbHICTIO y TOH dYac gK y
30poiiHux cuiaax YKpaiHM ICHYe MJOCTaTHA KUIbKICTh BiliCHKOBHX
HaBYAIILHUX 3aKJI/IiB, SKi 3a0€3MeUyI0Th YCi HEOOX1IHI CIIeiaTbHOCTI.

AHaniz  OCBITHBO-IpOeCiiHUX TporpaM BeAyYUX HaBYAIBHUX
3aKJIaJiB, MO0 3MIMCHIOIOTH MIATOTOBKY (axiBIiB 3B’s3Ky, TaKHX SK
BiiicbkoBHl IHCTHTYT TeJIEKOMYHIKaMil Ta iHpopMmaTuzaiii imeHi ['epois
Kpyt, Kutomupcekuii BiticekoBuii iHctutyT iMeHi C. I1. KopomsoBa Ta
JeSIKUX IIMBUIBHUX 3aKJIa/IiB BUIIOI OCBITH, @ TAKOXK BPaXOBYIOUH JTOCBi]
nonepenHix 10 pokiB poOoTH Kadenpu, HagaB 3MOTY BHUPOOUTH
BJIACHY CTPATETiI0 IJrOTOBKU CIELIANICTIB BIHCHKOBOIO 3B’S3KYy Ta
inpopmaruzanii HarionamsHoi TBapaii YkpaiHu Ta oNTHMi3yBaTH
MOPSIIOK HAaBYAHHS.

VY pe3ynabTaTi MpoBeneHOi poOOTH MHOK, SK TapaHTOM CIICIialib-
HOCTI, KOJIEKTUBOM KadeIpu BiliCEKOBOTO 3B’s3Ky Ta iH(popMaTH3aIii Ta
HayKOBO-TICJIArOTIYHUMHY  TpaliBHUKamMu  HamioHanmpHOI  akajaemii
Harmionanpaoi TBapaii YkpaiHu po3poliieHa OCBITHBO-TIpodeciitHa
nporpama  «Ciy)x00B0O-00iOBE 3acTOCYBaHHS MiJIPO3JUIIB 3B S3KY
HartionanpHoi rBapaii Ykpaian». TakuM 4WHOM, TIOYMHAIOYH 3 BEPECHS
2021 poky, Oyzae 3miliCHIOBATHCS MiATOTOBKA 3700yBayiB BUIIOI OCBITH
nepioro (6akaxaBpChKOTO) PIiBHA BHUINOI OCBITH, (axiBIIB 3B’s3KY,
yrany3i 3HaHb 25 "BoeHHI Hayku, HallioHanbHa Oe3reka, Oe3nexa
JIEpKABHOTO KOPAOHY" 3a crerianbHIcTIo 253 «BilichkoBe ympaBiHHS
(3a Buzamu 36poiinux cun)» [1].

Jo mepeBar HOBOi mporpaMy MiATOTOBKHA (DaXiBIIB BiCHKOBOTO
3B’sI3Ky Ta iH(pOpMaTH3allii MOXKHA BiTHECTH HACTYIIHI:

- TMpaKTUKa Yy BIMChKax 31 3700yBauamMH BHWIIOI OCBITH (maii
KYypCaHTH) MPOBOJIUTHCS Ha 0a3i 00MOBOi BIMICHKOBOI YaCTHHHU 3B’S3KY,
o0 JI03BOJISIE 3alydaTH BHCOKOKBaTiikoBaHHMX (axiBIiB BiHCHKOBOI
YaCTHHH, 1[0 MAIOTh JOCBiJ 3a0€3MEUYCHHS 3B’S3Ky B YMOBAaX CY4acHHX
00oMOBHUX JIiH;

20



Prague, Czech Republic September 13 — October 24, 2021

- BIPOBDKCHHS IHTCPAKTHMBHUX CHCTEM HAaBYaHHA, a caMe
iHTerpamii mporpaMd  MIATOTOBKM Yy  Taly3i  TeJIeKOMYHIKaIlii
10 MbKHapoHOi 0a3u 3HaHb Akanemii Cisco. Jlins doro Ha kadenpi
BiIICBKOBOTO 3B’s3Ky Ta iH(popMaTm3anii BigkpuTo ¢imis Akagemii Cisco
3 MOXJIMBICTIO HaJaHHS cepTUQIKATIB MDKHAPOJHOIO 3pas3ka, sK
JOJJATKOBOTO CTUMYJY JIO TIJBHIICHHS SKOCTI HaBYAaHHS KYpPCAHTIB.
Lle no3Bomsie 3abe3neynTH IOBHE IHTETPYBaHHS TeJIEKOMYHIKaliifHOTo
o0yagHaHHS sIKe CTOITh Ha 030poenHi HamionanpHoi rBapmii Ykpainu
B HaBUYAJILHUI MPOIIEC;

- 3aJy4eHHS KYPCAHTIB OCTaTHbOTO POKY HAaBYaHHA Y SKOCTI
IHCTPYKTOPIB NPH BUBYEHHI 3pa3KiB TEXHIKHA 3B’SI3Ky, IO CTOSATH Ha
030poenHi HartionansHoi rBapaii Ykpainu. Ile mosBonse mornmuOuTh
3HaHHS Ta HAJATH [PAKTUYHOIO JIOCBIAYy Yy TMPOBEICHHI 3aHATH
3 MiIJIETIIAM OCOOOBHM CKJIAIOM.

[lepepaxoBaHi TOJOXKEHHS € JAJIEKO HE BCIMa HOBAIliIMH Ta
MPUIIOMaMH SIKi BUKOPUCTOBYIOTHCSI TIPH MIATOTOBII 3700yBadiB BUIIOT
OCBiTa 32 HOBOIO OCBITHBO-IIpOdeciiHO mporpaMoro  «Ciyx00BO-
0oiioBe 3acTOCYBaHHsS MWIiIpo3AimiB 3B’s3Ky HarionampHOT rBapii
VYkpaiHu» aje B TOW XK€ Yac MOKHA 3 TIEBHICTIO CTBEPIKYBATH, IO
3a OCTaHHI TPH POKHU YITKO MPOCITITKOBYETHCS TEHICHIIS MOKPAIICHHS
SIKOCTI HaBYaHHS Bi 3 710 5 BiICOTKIB IIOPIYHO.

Jlireparypa:

1. OceiTHBO-TIpOdeciiina mporpama «Cmyx060B0-00t0Be
3aCTOCYBaHHS MiApo3auIiB 3B’s3ky HartionanbHOi TBapmii Ykpainu»
URL.: https://nangu.edu.ua/uploads/files/documenty/osvita/progr/
opp%20zvyazok.pdf.
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FEATURES OF PROFESSIONAL TRAINING
OF SPECIALISTS IN THE FIELD OF RESEARCH
OF UNDERWATER WELDING

Kakhovskyi M. Yu.
Candidate of Technical Sciences, Researcher,
E. O. Paton Electric Welding Institute of The National Academy
of Sciences of Ukraine
Kyiv, Ukraine

In the Ukrainian and world industries a significant share is occupied
by the manufacture of welded metal structures. Recently, given
the current economic realities, the quantity of underwater objects made
by underwater welding is growing.

However, due to the complexity of the technological process
and physical-metallurgical features of underwater welding, to ensure
the technical feasibility and quality construction of underwater facilities,
it is necessary to provide significant research and development potential.

Nowadays, the most common places of training are independent
specialized research institutions, but the share of integrated in business
companies research and development units (R&D) is gradually growing.

That is why the training of highly qualified specialists in the field of
materials science and, above all, underwater welding is the great interest.

The competence of a specialist in the field of underwater welding is the
ability to solve complex problems of materials science and mechanical
engineering in the field of professional and research and innovation.
This approach involves a deep rethinking of existing and the creation
of new holistic theoretical knowledge and professional practical skills.

Underwater welded structures in most cases are made by wet
underwater arc welding with specialized coated electrodes or self-
shielded flux-cored wires [1]. Since underwater welding refers to
harmful working conditions, and in the case of repair welding works at
nuclear power plants to particularly dangerous, more and more welding
processes are mechanized and automated [2].

In the study of underwater welding, specialists and researchers
spend a significant amount of time studying physic-chemical and
metallurgical processes, as reliable protection of molten metal from the
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harmful effects of the aquatic environment is extremely important.
In order to ensure good formation of the weld metal and high welding-
technological characteristics of welding materials, the necessary issue
is the choice of the optimal system of alloying and deoxidation of weld
metal, as well as optimizing the type and number of components
of gas-slag forming system [3-5].

An important aspect of underwater welding is to ensure the good
stability of the process of burning the arc under water. Since the aquatic
environment due to the dissociation of water and the negative effects of
hydrogen has a destabilizing effect on the welding arc, in order to
increase the overall stability of the arc burning in the welding materials
are adding stabilizing components containing of chemical elements with
low ionization potential and low electron yield. Investigations of the
stability of the arc burning process under water are carried out by
determining and recording the relative fluctuations of current and
voltage, as well as short-circuit times using an analyzer of welding
processes and specialized computer software.

In order to determine the performance characteristics of experimental
welding materials for underwater welding and their compliance with
standards and regulations determine the mechanical characteristics of
welded joints, the chemical composition of the weld metal,
microstructure, as well as the amount and size of non-metallic inclusions.

References:

1. Kakhovskyi Y., Kakhovskyi M. Development of welding
consumables for wet underwater welding of high-alloy corrosion-resistant
steel. Ukrainian journal of mechanical engineering and materials science.
2015. Vol. 1. Ne 1. P. 83-89.

2. M. Kakhovskyi. Automation of process of wet underwater welding
of highly-alloyed corrosion-resistant chromium-nickel steel Cr18Nil0Ti.
Proceedings of 9th international conference of young scientists « Welding
and Related Technologies (WRTYS-2017)». Kyiv. 2017. 23-26 May.
P.21-24.

3. M. Yu. Kakhovskyi, A.S.levdokymenko. Influence of grade
of nickel powder on gas saturation of deposited metal. Proceedings
of the international research and practical conference «The development
of technical sciences: Problems and solutions». Brmo, Czech Republic.
2018. 27-28 April. P. 1-3.
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4. Kakhovskyi M. Yu. Influence of aqueous media on the gas
saturation of weld metal in the course of underwater welding of
12KH18N10T steel. Materials Science. 2016. Vol. 51. Ne 6. P. 843-846.

5. M. Kakhovskyi, Y. Kakhovskyi. Welding-technological properties of
slag systems of flux-cored wire. Proceedings of the International scientific
conference «Modern global trends in the development of innovative
scientific researchesy. Riga, Latvia. 2020. 20 March. P. 124-125.

POJIb TEXHIYHUX JUCHUIIJIIH B OCBITI CTYJAEHTIB
BIOTEXHOJIOI'TYHOI'O HAIIPAMY

JlaBincbka O. B.
Kanouodam 6ioN02IYHUX HAVK,
Odoyenm xaghedpu MoneKyiaproi bionoeii ma biomexHonoeii,
Xapxiscovkutl nayionanoHuu yHisepcumem imeni B. H. Kapa3zina
M. Xapkis, Ykpaina

CTpiMKMH pO3BHTOK HAyKH CYHNPOBOIDKYETHCS  IOTIHOJICHOO
npogeciiiHolo cremiani3alli€o, i 32 TAKMX YMOB CHCTEMa OCBITH 4acTo
3aJMIIA€THCS  HEMPUCTOCOBAHOIO  BIANOBIAHUMH  HABYAIBHUMU
mporpaMamH, siki 6 TOBHOIO MipOIO BiJMOBIJa i BUMOTaM CY4YacHOCTI.
ToOTo, opranizailis OCBITHROTO IIPOIECY TOBHHHA 3MIiHIOBATHCS
BiJIMOBiTHO 710 IOTpeO chorojeHHs [1, c. 52].

BiorexHomoriss — aucuuIuliHA, sfKa 00 €IHYE (QyHIaMEHTAIBLHY Ta
MPUKJIAIHY HayKy 1 BHUPOOHUIITBO, i Ha ChOTOJIHI € HANPSAMOM, SKHMA
BH3HAYa€ HAYKOBO-TEXHIYHMU mporpec. Pe3ympTatm  poO3BHTKY
0i0TeXHOJIOTiT HEOOX1IHI JJIS MIATPUMKH Ta TIOKPAIIEHHS SKOCTI KHUTTS.
3acTocyBaHHS Cy4aCHUX TEXHOJIOTIH CHUILHO 3 OlOJOTIYHUMHU JTaHUMH
Jla€ BaroMi pe3yapTaTH. TOMy MiIrOTOBKa KaapiB Uit Oi0TEXHOJNOTIT
BKpail BaXJIMBa Ta IMOBHHHA OYyTH OJHHMM i3 TPIOPUTETIB Cyd4acHOI
ocBit. [IporpamMu HaBuaHHS 3 OIOTEXHOJOTII MarOTh 3a0e3NedyBaTH
BINOBIIHY MIATOTOBKY uIs mpodeciiiHoi  kap’epu  MalOyTHIX
010TEXHOJIOTIB JUTI POOOTH HA MiANPHEMCTBAX Ta B HAYKOBO-IOCIITHHAX
iHCTHTYTaX pi3HOrO mpodimo. IlimroroBka QaxiBiiB-010TEXHOIOTIB
SK OJJMH 13 3aXOfiB IHHOBALIHOTO IIPOIECY, € OJHIEI0 3 AacCIeKTIB
YCHINIHOTO PO3BUTKY OioTexHOJOril B YKpaiHi [2, c. 70].
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BioTexHomoris sk Hayka CTPIMKO PO3BHBA€THCS N 3HAXOJUTHCS Ha
MePETHHI MPUKIIATHOI O10JI0TiT, METUIIMHYU Ta TeXHOoNOriil. ToMy, mia Jac
HaBYaHHS CTYJCHTIB CJIiI BAKOPHCTOBYBATH METOIOJIOTIYHI MMiIXOH, SKi
JOMIOMOXYTh ~ TMporecy (QOpMyBaHHS OIOTEXHOJOTIYHHX 3HAHb Y
MaiOyTHIX (axiBuiB-OioTexHonoris. Cy4acHa 0i0TEXHONOTIS — Tary3b
BHPOOHMIITBA, KA 0a3yeThCcs HA BUKOPUCTaHHI O10JIOTTYHHX OO0 €KTIB i
cucteM (MIKpOOPraHi3MH, BipyCH, KJIITHHU | TKAHUHY TBapUH Ta POCIIHH,
iX KOMIIOHEHTH, MeTalboNiTH Ta OiOXIMIYHI HpOLECH) MpPU OTPUMAHHI
Xap4YOBUX TPOJAYKTIB, eHeprii, (apMaleBTUYHUX TNpenapariB, IpH
OYMIIICHHI CTIYHHUX BOJI, IEPEPOOKH BiaXo/iB Ta iH. SAKIo MoBa iae mpo
TEXHOJIOT1YHI CXEMH TIEBHOI0 BHUPOOHHUIITBA, TO BIAMOBIAHO HEOOXIHI
0a30Bi 3HaHHS JJIS PO3YMIHHS MPOTIKAHHA BCIX CTajildl TEXHOJIOTIi Ta
0COOJIMBOCTEH amapaTypHOro 3a0e3rnedeHHs, TOOTO MOXHA Ka3aTh Ipo
MDKIUCIUIUTIHAPHY MIPUPOAY O10TEXHOIOTII.

CxnayHicTh (OpMyBaHHS ClieniaicTa OiOTEXHOJIOTTYHOTO HANPIMKY
MOJISITa€ Y TOMY, IO CTYIEHT IOBHHEH B JIOCTATHIM Mipi BOJIOXITH
OCHOBaMH TEXHIYHHUX Ta MEIUKO-010JOTTYHUX JAUCHUILIIH. 3 OJJHOTO OOKY,
npodeciiHa AISUTBHICTH BUITYCKHHUKIB ~ 0i0TEXHOJIOTIYHOTO  TPOQLITIO
nepenadavae BUCOKMIA piBEeHb 3HAHHS XIMIYHUX, (i3WYHUX, Ol0JOTIYHHX
MpPOLIECiB  KUBUX OO0 €KTIB, SKWH JO3BONSIB OM  OCBOIOBAaTH i
BJIOCKOHAJIIOBATH iCHYIoui OioTexHosorii. 3 iHmoro 00Ky, 3aCTOCYBaHHSI
Cy4acHHUX MaTeMaTHYHUX METOJIB Ta 3HaHHS (Pi3MKH, 3aKOHOMIPHOCTEH
MEXaHIYHUX, TiIPOMEXaHIYHHX, TeIJI0- Ta MAaCOOOMIHHHMX TIPOIECiB
Ta OCHOBM  KOHCTPYKTOPCBKHX HABHYOK JONOMOXYTh  CTYACHTaM
B PO3B’sI3aHHI TIPaKTHMYHUX 33Jad, IIOB’S3aHUX 3 JIOCTIIDKCHHAM 1
MPOCKTYBaHHSAM OIOTEXHOJOTIYHUX TIpolleciB Ha BUpoOHUNTBI. [le
chopMy€e y CTYACHTIB MPUHIUIN JUIsi BUOOPY HEOOXITHOTO YCTATKYBAHHS
y TMpoIeci MPOEKTYBaHHS BHPOOHHUITB OIOTEXHOJOTIYHMX IPOIYKTIB
Ppi3HOTO MpU3HAYCHHS [T 3a0e3MeUYeHHS 1X MaKCUMaJIbHOI €(DEeKTUBHOCTI.

OnHUM 3 BaroMHX acrleKTiB iHKEHEPHO-TEXHIYHOT OCBITH OI0TEXHOJIOra
MOBHHHO OYTH 3/100yTTSl HABMYOK II[0/10 3/{IHCHEHHS TEXHIKO-€KOHOMIYHOTO
OOIpYHTYBaHHS IMEBHUX OIOTEXHOJIONYHUX BUPOOHHUIITB, IO Oe3nepevyHo
JIOTIOMOKE BHUITYCKHUKAM OIOTEXHOJIOTTYHOTO MPOQUII0  SKHANIIBU/IIIIE
3apeKOMEHTYBaTH ce0e B SKOCTI KBaTi()iKOBAaHOTO MpAIliBHUKA.

OCHOBHI NPUHIMIK OI0TEXHOJIOTIT HE3aJe)KHO Bia 11 ramysed omHi
i Ti % cami. TOMy OCHOBHI TE€XHIYHI TUCIUILTIHU Ta TEOPETHYHI OCHOBH,
SKi BHKIQNAIOTBCA MaWOyTHIM (axiBIsIM B Tamy3l OiOTEXHOJOTII,
MOBUHHI OyTH JOCTaTHhO €MHUMH. CTyIeHTH OiOTEXHOJOTIYHOTO
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npodiaro Mg Yac HaBYAHHS MOBHHHI OTPUMATH KOMILIEKC 3HAHb Ta
MPAaKTUYHUX HABUYOK OCBOEHHS CYYaCHHX METOMIB Ta TEXHOJOTIH, sKi
3aCTOCOBYIOTbCS B O10TEXHOJOTII — 1 JIabopaTopHi Ta NpPaKTUYHI
3aHATTSA, SKI MaloTh BKJIIOYATH IPOBEJCHHS CKCIICPUMEHTAIBHIX
JOCITI/UKEHb 3 BH3HAUCHHS BIUIMBY (i3HUKO-XIMIYHMX Ta OloJIOTiYHHX
(hakTOpiB 30BHIMIHHOTO CEPENOBUINA HA XUTTEMISUIBHICTD KIIITUH KHUBUX
OpTraHi3MiB 3a IIEBHUX YMOB (PYHKI[IOHYBaHHS peaKTOPiB; 03HAHOMIICHHS
i3 OCHOBaMH CKJIafaHHs crenudikaiii oOnagHaHHS 0i0TEXHOJIOTTYHOTO
BHPOOHMIITBA BIAMOBIHO JO KOHKPETHHX CTaaii Ta rpadiuHoro
300paKCHHST  TEXHOJIOTIYHOTO  MpPOIECY  BIAMOBIAHO IO  BHUMOT
HOPMAaTUBHHX JJOKYMEHTIB Ta iH.

Kypc HaBuaHHs MOBHMHEH OyayBaTHCh BHXOISYM 3 TOro, MO0
naBaty (pyHIaMeHTabHI 3HaHHA 3 OlosoriuHoro (Oioximis, KJIITHHHA Ta
MOJIEKYJsIpHa ~ Oi0JIOTis, MIKpOOIONOTis, TEHEeTHKa, MOJCKYIsIpHA
MEIUIIMHA Ta iH.) Ta TEXHIYHOrO HPOQUI0 (HANPHUKIAA, YCTATKYBAHHS
010TEXHOJIOTIYHMX BHPOOHHUIITB, EJICKTPOTEXHIKA Ta OCHOBHU €JIEKTPOHIKH,
aBTOMATH3allil Ta VIOPaBIiHHA OIOTEXHOJOTIYHUM BUPOOHHUIITBOM,
NPUKIAJHA MeXaHika Ta iH.). B mogampmiomy Ie JOMOMOXKE JIETKO
CrpuiiMaTé KypcH B 3aJIGKHOCTI BiJ| criemiamizamii — QapmameBTiHaHa
010TEXHOJIOTISI, TIPOMHUCIIOBA OI0TEXHOJIOTIS, €KOO10TEXHOJIOTIT, TTI00abHI
OioTexHoIOr1, OioiHKEeHEPis, 01I0MOJIEKYISIPHI JTOCITIPKCHHSL.

Bukiaganas 6a30BUX 1HXKEHEPHO-TEXHIYHUX JUCIUILTIH OOOB’S3KOBO
MOBMHHO BKJIFOYATH B ce0e KOMIUIGKC, SIKM CKIIAJAeThesl 3 JICKIL[IHHOTrO
Kypcy, J1a0OpaTopHUX Ta MPAKTHYHUX 3aHATh. HeoOXimHMM Ui BIOCKO-
HaJICHHsI HABYAJIbHOTO MPOLIECY € BUKOPUCTAHHS CYYaCHHX KOMIT FOTEPHHX
TEXHOJIOT1H, SKi JIO3BOJIIOTH ITiBUINUTH iH()OPMATHBHICT, iTFOCTpA-
THBHICTh 1 CHPHHHATTS HABYAJBHOTO Marepiamy. 3 METOI ITiIBHUIICHHS
PIBHS 3aIliKaBICHOCTI CTYACHTIB aKTyaJbHHM € BUKOPHCTAHHS MYJBTH-
MeNIMHUX JISKIIHHUX Tipe3eHTalii. BoyeBu b, HAUTOIOBHIIIO 3aOPYKOI0
(dopMyBaHHsI iHTEpecy B CTYICHTIB OIOTEXHOJIOTIYHOTO HANpPSMKY JIO
BUBUCHHs 0A30BHX IHCIUILTIH € METOJUYHO OOIPYHTOBaHA OpraHi3arlis
HaBYAJILHOTO [POLIECY, SIKA BKIIIOYAE:

- JIOTIYHE Ta IMOCIiJOBHE BUKJIAJAaHHSI HOBOTO MaTepialxy y 3B’s3KY
3 MOTIEPETHBO 3aCBOCHUMU 3HAHHSIMU;

- 3aCTOCYBaHHS Pi3HUX (POPM BHKIJIQJICHHS HOBOTO MaTepiany (JIeKIIii,
JUCKYCIii, Oeciaim, po3riisiy] MPe3eHTAallild CTYICHTIB, PAKTHYHI 3aHATTS);

- BCTaHOBJICHHS 3BOPOTHOrO 3B’S3Ky 3 AayIWTOpIi€0, MmO Jae
MOJJIMBICTh KOPUT'YBATH TEMIT Ta 00’ €M BUKJIaIaHHS HOBOTO MaTepiaiy;
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- CHCTEMATUYHUI KOHTPOJb PIBHS 3aCBOEHHSI 3HAHB Ta TOIIYK PI3HUX
dbopM  mepeBipku 3HaHb  (TECTH, OIMTYBAaHHS, PO3B’sI3yBaHHS
CUTYaIliiHUX 3a71a4);

- 3aJy4eHHS CTYJCHTIB, IO MParHyTh MiABHUINYBAaTH PIBCHb 3HAHD,
Io iHIIUX (OpM Mi3HABATBHOI MISUTHOCTI, TAKUX SK: ONIMIIana, y4acTh
y HAyKOBOMY TYpPTKY, Yy4YacTh Yy CTYASHTCbKHX KOH(pepeHLisX,
HAIMCAHHSA T€3, CTATCH.

Bucoki MeTomuaHi piBHI OpraHi3aiii HABYaJbHOTO HPOLECY Ha eTarti
BHKIIaJaHHs 0a30BUX JHCIUIUIIH TEXHIYHOTO NPOQULII0 BHU3HAYAIOTH
MmoJajbliui 1HTEpeC CTYACHTIB a0 mpodecii 0i0oTeXHONOra, CIPHUSIOTH
3aCBOEHHI0O HOBUX 3HAaHb, MOTHUBYIOTh Ipodeciiiny opieHTario. Takum
YUHOM, OIOTEXHOJIOTiSI € 1HTETPOBAHO, MYJIBTHIUCIHILTIHAPHOO
0o0nacTi0O 3HaHb, fKa Ma€ TIMOOKI 3B’SI3KM 3 PI3HUMH HAyKaMH, i
MalOyTHIMH (axiBIFIMH BKpail BaXIUBHM € HAJCKHE MNOTTHOICHE
3aCBOEHHS B TOMY YHUCIi 0a30BHX JUCHUILTIH TEXHIYHOTO HATIPSMKY.

Jlireparypa:

1. Ky3pmincekuii €. B., HIsen O. M., lypceka K. O., llIsen O. B.,
Hogiko B. IlI. I'mo6Gamnizamist i sikicte ocBitH. Bichuxk HAH Yxpainu.
Hayxa ma cycninocmeo. 2013. Ne 6. 52—-60.

2. Komicapenko C. B. CtaH Ta nepCcreKTHBH PO3BUTKY O10TEXHOIOTI]
B Ykpaini. Hayka i naykosnascmeo. 2006. Ne 3. C. 68—70.

27



Scientific and pedagogical internship

D®OPMYBAHHA Y ®AXIBIIB HABUYOK
o0 TEXHOJIOI'TYHUX ACHHEKTIB BUT'OTOBJIEHHSA
BE3I'VIIOTEHOBUX BOPOIIHAHUX BUPOBIB
JJIA JIETUYIHOI'O XAPYYBAHHSA

JlicoBebka T. O.
KAHOUOAm mexHiuHUX HayK,
Odoyenm xaghedpu xapuoeoi biomexnonoeii i ximii,
Teprnoninbcokuil HayioHanvHull yHisepcumem imeti leana I1ynios
M. Tepuonins, Yrpaina

CyJacHi HayKOBIIi MAarOTh 3aBIaHHS HE JIUIIE CTBOPEHHS MPOIYKIIii,
[0 BIAMOBIJa€ MiJABHIICHUM BUMOTraM CIOXHBA4YiB 70 SKOCTI Ta
ACOPTHMEHTY, OCOOJIMBO, CTOCOBHO TPOAYKIi JUIA JIETUYHOTO
XapuyBaHHS, ane W BHUXOBAaHHA HOBOrO OadeHHsS NPOOIIEMH IO
YIOCKOHAJICHHSI ICHYIOYHMX TEXHOJOTiH, e()eKTHBHOTO BUKOPHCTAHHSI
CHUPOBWHH, CYYaCHHUX METOJIB BIUIMBY Ha XapuyoBi IHTPEII€HTH,
CTBOPEHHS HOBHUX BUPOOIB.

binku 3makiB MaTh y cBoeMy ckiani 4 Qpakuii: anbOymiHH,
rJI00YIiHYU, TIPOJIAMIHY 1 TIOTeHIHM. J[Bi ocTaHHI (pakiii HOCATh Ha3BY
«rroTeny. [III0TeH — 116 HePO3UWHHUKA Y BOJII KOMITIEKC OUTKIB 3 MaJIUM
BMICTOM JIiMiAiB, MyKpiB i MiHepamiB. lIkiamuBy amito riroreHy (#Horo
OCHOBHOI 4YacTHHHM — TJiaJMHy) BcTaHOBJIeHO 1me B 1950 pomi, aine
MATOTCHETHYHHI MEXaHi3M BCe I1[e 3aJIMIIABCS He3 ICOBAaHUM.

Lemiakis — me XpoHIYHE 3aXBOPIOBAHHS, MO XapaKTEPU3YETHCS
MOUIKO/PKEHHSM CIH30BO1 00OJOHKH TOHKOTO KHIIKIBHUKA TITFOTCHOM —
POCITMHHUM O1JIKOM, III0 MICTHTHCS B 3J1aKOBHX. B OCHOBI JIIKyBaHHS Ta
npo(diJaKTUKU [eiakii JIeKHUTh eNliMIHAIliiiHa JieToTepamis — TOOTO
MOBHE BUKJIFOUEHHS MPOAYKTIB, IO MICTITh TIFOTCH YM HOTO CIiTH, 13
palioHy XapuyBaHHs JIIOJMHH, TaK 3BaHa arjilOTEHOBAa [i€Ta, sKa
MPU3HAYAETHCS MO JKUTTEBO. J[OBroTpHBaie 3aXBOPIOBAHHS BHACIIIOK
IHTOKCHUKAI[l OpraHi3aMy TJIIOTEHOM MOXE MPUBECTH IO BHUCHAXKCHHS
Oprasizamy, J0 OUIKOBOiI 1 MiHEpalbHOI HEJOCTaTHOCTi, PO3BUTKY
aHeMmii, Ta aBiTaMiHO3iB, NYXJIMH IIJIYHKOBO-KHIIIKOBOTO  TPAaKTYy,
IHCYJIIHO3aJIEKHOTO ~ I[yKpOBOTO  1iabeTy, XpOHIYHOTO  TIelaTury,
Oe3mmigad. B Takux cuTyarisix ocoONHMBO rocTpo iCHye HEOOXiIHICTh
MPOBEJICHHS PO 1TAKTHKH 3 PAHHBOTO BIKY.
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3a oOCTaHHI [JECATWIITTS BHUPIC T[ONMUT HAa  OC3TIIIOTEHOBI
MPOAYKTU Xap4yyBaHHS, KUTBKICTh CIIOKWBAUiB, SKi MalOTh MPOOIEMHU
3 IEPETPaBIIIOBAaHHAM KICHKOBUHH Bupocia mpubiamsHo Ha 10%. I xoua
y HUX JIOJeH pi3Ha Mipa YyTIHBOCTI O TIIOTEHY, MPOTE 3arajioM CTaH
X MOKpalyeThcss TPU TOTPUMaHHI Oe3rmoTeHoBol mietu. [IpubnmsHo
1% HaceneHHS cTpakaae aqeprieio Ha TaroTeH [1].

OcTaHHIMH pOKaMH 3pocCia KINBKICTh JIIOACH, IO XBOPIIOTH Ha
nenmiakiro. 3a maauMu BceecBitHpo1 [actpoentepomnoriunoi Opranizarii
(World Gastroenterology Organization, WGO), mommpeHicTs memniakii
y cBiTi 1:165 nroneii [1].

Ckiaj pamioHy XBOPOTO IEiaKi€0 3aJIeKHUTh BiJ BIKY Ta BaXKKOCTI
3aXBOPIOBaHHsI, ajne OyAyeThCsl Ha OCHOBHHX 3aralibHUX MPHHIHIAX:
BYIJIEBOJHEBHI KOMIOHEHT CKJIQJal0Th 3a PaXyHOK [OMyCTHMHUX
3]IaKiB, KapTOIUli, OOOOBHX, OBOYIB, (PYKTIB, STim; OITKOBUH i
KHUPOBUHA — 3a paxyHOK M’sica, s€lb, PUOHM, MOJOYHUX IPOIYKTIB,
POCIIMHHOTO Ta BepiiKkoBoro macia. OTxe, B XapuyBaHHI XBOPHX
[ENTaKiel0  PEKOMEHAYEThCS  BUKOPUCTOBYBATH  CHEIiai3oBaHi
OC3TIIOTCHOBI TPOMYKTH, BUTOTOBJCHHI 13 TPEYaHOTO, PHCOBOTO,
KYKYPYA3SHOTO OOpOIIIHA, KAPTOIUISIHOTO, KYKYPY/I3SHOI'O Y1 PUCOBOTO
KpOXMalliB i T.I. BMICT TJIIOTEHY B TaKWUX MPOAYKTaX BiAMOBIIHO
Codex Alimentarius (CODEX STAN 118-1979, ALINORM 08/31/26
para 64, appendix IIl He noBuHeH nepeBuiTyBaTH 20 MI/KT MPOIYKTY
[2,¢c.3,3,c.2,10].

Eniminaniina fi€eta mpu Ieniakii MOBHHHA HOCHTH CTPOTHH 1
0OE3KOMITPOMICHUX XapakTep i MPOJIOBKYBATHUCS MOKUTTEBO, TOMY iCHYE
nmorpeba B po3polI SKICHUX BHPOOIB IJIs CHEHiadbHOTO JIETHYHOTO
CHOXHMBaHHS — OE3IJIIOTEHOBOTO, IO BIAMOBIZATHME MOXKIHBOCTSIM,
CMakaM 1 TPaJMIlisM BITYU3HSIHOTO CroxuBada. [Ipu 11bOMY BasKJIHBOIO
YMOBOIO CTBOPEHHS PELeNnTypHOI KOMIMO3Ulii MOBHHHA OYyTH BHCOKA
Xap4oBa Ta 010JNOTIYHA IIHHICTE, MOPST 3 JOCTYITHOO I[IHOIO.

CrorofHi 0e3rII0TeHOBI OOPOIIHSAHI BUPOOU MPEACTABIICHI HA PHHKY
VYkpaiHu TOBapaMu €BpOINEHCHKOTO BUPOOHMIITBA, TOMY iCHYE moTpeda
HE JIUIIE Y CTBOPSHHI HOBUX BHUIIIB IPOIYKIIil, aIe 3 METOK TI00ATBEHOTO
BUPIMICHHS 3a0€3MeYCHHs] OOPOINHIHUMHU BUPOOAMH sl JAI€THYHOTO
Xap4yyBaHHS, MOTpeda y BHXOBaHHI (DaxiBI[IB HOBOTO ITOKOJIIHHS, IO
BOJIOAMN O HE JUIIC OCHOBHUMH 3HAHHSIMU TEXHOJOTIYHHUX ACIEKTiB
BUTOTOBJICHHSI Ta OCHOBHHX CTaJifi TEXHOJOTIYHHX HpOIECIB
BHPOOHUIITBA, ajie Oyiu O 3alliKaBlieHi B MOIIYKY Pe3€pBiB IiABUIICHHS
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eQeKTUBHOCTI BUPOOHMYOTO TMpOLEecy Ta BHXOAY SKICHOI TOTOBOI
NPOAYKLii, BIPOBa/UKEHHS JOCATHEHb BITYM3HSAHOI Ta 3apyOiKHOI
HayKW Ta TEXHIKH.

Jliteparypa:

1. T'moGanbHbIH TIIaH ASHCTBUMA 110 POPHIAKTHKE HEMH(DEKIIMOHHBIX
3aboneBanuii U 6oprde ¢ Humu Ha 2013-2020 rr. XKenera, BcemupHras
opranusanus 3npaBooxpanenus, 2013 (http://apps.who.int/iris/bitstream/
handle/10665/94384/9789244506233 rus.pdf?sequence=5, mo cocTos-
Huto Ha 3 mronst 2018 r.).

2. Codex-Alimentarius 1981:118 Codex standard for special dietary use
for persons into lerant to gluten. Amendment: 1983 and 2015. Revision:
2008. / Joint FAO / WHO Food Standards Programme. 2015. 3 p.

3. El Khoury, D.; Balfour-Ducharme, S.; Joye, I.J. A Review on the
Gluten-Free Diet: Technological and Nutritional Challenges. Nutrients
2018, 10, 1410. https://doi.org/10.3390/nul10101410.

HEPCIIEKTUBMU I 1OCBIJ BIIPOBA/IZKEHH
CYYACHHUX KOMIIJVIEKCIB ABTOMATHU30BAHOI'O
IMPOEKTYBAHHA ITPH IIIAT'OTOBUI IH’KEHEPIB-
BYAIBEJbHUKIB CITEIIAJI3AILLIL
«TEIVIOT'A30IIOCTAYAHHSA 1 BEHTHJIALILA»

Muxaakis /1. B.
cmapuiuil BUKIA0ay Kagheopu meniocazo8000n0CMAa4aHHs,
60008i068e0eHH s | BeHMUNAYIL,
Kpusopizvkuii HayionanvHuil yHigepcumem
M. Kpusuii Pie, /[ninponempogcvka obnacms, Yrpaina

Ha nanmii OCHOBHOIO BHMOTOI0 PWHKY TWpami Juis iHXKeHepa-
OyniBeNbHUKA, IO MOXKEe OyTH 3alHATUI B MPOCKTYBaHHI, MOHTaXy a0bo
TEXHIYHOMY CYINPOBOAI OYAIBHUIITBA, € HABUYKH POOOTH 3 CyYaCHHM
IHKEHEpHUM OOJIAMHAHHSAM Ta TEXHOJNOrisMH OynaiBHUNTBA. [lpm
MiATOTOBII MaiOyTHROTO (haxiBIlsl HAI3BUYANHO BOKJIMBUM € IHTETPAIlis
Cy4acHOTO PIBHSA PO3BUTKY TEXHOJIOTiIH OyIIBHUIITBA Ta MPOCKTYBaHHS
Y KOKEH eTall MMiArOTOBKH.
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OnHiero 31 crerianizamiid cremiaTbHOCTI ByIiBHUITBO Ta NUBLIBHA
IH)KeHepis, 110 aKTUBHO PO3BHBAIOTHCS HA OyniBenbHOMY (akyibTeTi
KpuBOpi3bkOro  HaIliOHAJBHOTO  YHIBEPCHUTETYy €  CIeliami3allis
Temnora3onocradanHs i BEHTHJISLIS, MO TOTYe (axiBIiB 3 iHKEHEPHUX
MEpeX, a caMe: OINAJCHHs, BEHTWIALIl, TEIUIOra30moCTavyaHHs,
KOH/IMIIIOHYBaHHS Ta iH.

Jnist BU3HAYCHHST BUMOT IIOJI0 HABUYOK HEOOXiTHHX I MarOyTHIX
¢axiBIiB 3 OOKy MOTEHI[HHUX POOOTOJABIIB MUITXOM aHKETyBaHHS Ta
ONMUTYBaHHA Oyll0 OTPUMaHO 3HAYHHMWA TMEpeNlik PEKOMEHJAIlii,
OCHOBHUM 3 SIKHX OYJI0 3HAHOMCTBO CTY/ICHTIB 3 Cyd4acHHM OO HAHHS
IH)KEHEPHUX CHUCTEM Ta HAaBUYKH POOOTH B CIEIialli30BAHUX MPOCKTHHX
KOMITJICKCaX.

3abe3reyeHHsT BHUCOKOTO PIBHS MMIJArOTOBKM MaHOyTHIX (haxiBIliB
crewianizanii TerurorasonocradyanHs i BEHTHIIALISA B YMOBaxX OCBITHBOTO
nporecy y KpuBopizpkoMy HaIllOHATBHOMY YHIBEPCHUTETI pealli3oBaHO
MOCTIHHOK ~ MIATPUMKOK  HABYAJIBLHOTO  TPOIECY  BUPOOHHKAMH
oOnagHaHHs imkeHepHHX cucteM, TakuxX sk KAN (Iompma), BEHT-
CEPBIC (Vkpaina), Danfoss ([anis), Maibes (Himeuuwmna) Ta iH.
KomnaHii-BUpOOHHKH Ta TMOCTaYaJIbHUKHA OOJaIHAaHHS TPOBOISTH
peryssipHi TeXHi4HI ceMiHapu abo BeOiHApHW, KOHCYJIBTAIl MIOA0
3aCTOCYBaHHS CY4acHOTO OOJaTHAHHS MPHU BHKOHAHHS PO3PaXyHKOBHUX
Ta KypcoBux poOiT. Kpim Toro, kommnaniss KAN (ITosbmia) npoBoauTh
MIOPIYHUH KOHKYPC JAWIUIOMHHUX TIPOGKTIB, B SKOMY CTYACHTH
MPUAMAIOTh aKTUBHY Y4aCTh.

OxpeMuM IyX€ Ba)JIMBUM HANpPSMKOM ITiATOTOBKH, IO TOTYE
iHKeHepa-OymiBellbHUKa Ta KOMOIHYye O3HaWOMJICHHS 3 CYYacHUM
o0yagHaHHS 1 HABHYKHM NPOCKTYBAHHS IH)KCHEPHUX CHUCTEM B yMOBAax
BAMOI pUHKY € 3aCTOCYBaHHS MpOrpaM  aBTOMATH30BaHOI'O
MPOEKTYBAaHHS NIPU BUKOHAHHI KYPCOBHX Ta JUIZIOMHUX POOIT.

3a IHIIATMBOIO TNPEACTABHUKIB KadeApud TMiciAsS BUKOHAHHS
MOPIBHSUTBHOTO aHANI3Yy MPOrpaMHOT0 3a0e3MEeUeHHS 10 BIIPOBAKCHHS
Yy HaBYAIBHUX TIpolec Oyl0 BIPOBAKEHO PO3PaXyHKOBHX MPOCKTHUI
komrmieke MagiCad (DimstHzisH), M0 mpaiioe Ha 6a3i HaAImOIUPEHOTO
Ta TOMYJISIPHOTO IporpamHoro 3abesmnedeHHs AutoCad, 3HaHHS SIKOTO
BHMAaraeThcs OUIBIIICTIO pOOOTOIaBIIIB.

3acTocyBaHHS JaHOTO MPOTPaMHOTO KOMIUIEKCY JTAJI0 3MOTY SIKiCHO
MiJBUIIMTA PIBEHb MIATOTOBKA MaWOyTHIX (haxiBIiB-OyIiBEIEHUKIB.
[IpoekTHUI KOMIUIEKC OYIO OTPUMAHO y KOpUCTYBaHHS KpUBOpI3ZEKHM
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HAI[IOHATbHAM  YHIBEPCUTETOM 32 OQIIIHHOI JOMOBJICHICTH 3
KOMITaHI€0 MOCTAaYaIbHUKOM ITPOTPaMHOT0 3a0€3MeUeHHS.

[Mporpamuuii xomruieke MagiCad mist AutoCad y Kpusopizekomy
HAIIOHAJTLHOMY YHIBEPCHUTETI BUKOPUCTOBYETHCS B TPOIECI MiATOTOBKH
OakaaBpiB HANPSIMKY OYIIBHHIITBO Ta [UBUIbHA IHXKEHEpIs 1 MaricTpiB
cnemiamzarii TerutorazormocrauaHHs 1 BEHTWISLISA y HaBYalIbHUX
mucrmiuiinax  «OnaneHHs», «CHCTEMH aBTOMATH30BAHOIO IPOCKTY-
BaHHs», «CyuacHi cuctemu TITIB». B mpakTii BHUKOPUCTaHHS
nporpamHoro komriekcy MagiCad st AutoCad B HaB4anbHOMY TpoIieci
BUSIBIICHO O€3IepeyHi IepeBard 3acTOCYBAaHHS CYYaCHHX aBTOMAaTH30-
BaHHX MPOSKTHUX KOMILIEKCIB JUIS MiATOTOBKH MalOyTHIX (haXiBIIiB:

- JloTpumaHHS TOCIITOBHOCTI MPOIECY PEaTbHOTO MPOSKTYBAHHS —
3aCTOCYBaHHS Ta BH3HAYCHHS €TalliB MPOCKTYBaHHS BIiAMOBIIHO [0
peaIbHOro MpOoIeCy: 3acTocyBaHHs Moaymo MagiCad st BU3HAYCHHS
TEIUIOBOTO OalaHCy MpUMIIEeHh 1 MOOYIOBU TPUBHUMIPHOT MOIEIi
OymiBii, BHKopucTaHHS MonyiniB  MagiCad Benrunsmis  Tta
TpyOOIPOBOIU AJIsI MPOCKTYBaHHS IHXKCHEPHUX CHCTEM Ta CKJIAJaHHS
crierudikarii.

- BOyznoBani 6a3u obnamnanas MagiCad 3 kinbkicTio Ounbmie 1,2
MJIH. €JIEMEHTIB, MOJJIMBICTh BHBYCHHS IapaMeTpiB 1 HAOYHOrO
BHU3HAUCHHS  BIAMOBIMHOCTI  3aCTOCYBaHHS  KOHKPETHOTO  THITY
oOnaiHaHHS MPU IPOCKTYBaHHI, 3 HaJJaHHS Bi3yalbHOT iH(popMaIIii mo10
rabapuTHUX Ta 3’€JHYBaJbHHX PO3MIPIB Ta 3arajlbHOTO BUTIISILY
obnamHaHHs. Ha ChOTrOZHI MOXIIMBE 3aBaHTAKCHHS €JIEMEHTIB K 13
JIOKaIIbHUX 0a3 TaHuX Ta i 3 XMapHoro cepsicy MagiCloud.

- ®ipMmoBi MmiariHu A MI00pYy Ta PO3PaxyHKY BEHTHIISALIHHUX
YCTaHOBOK, CHCTEM KOHJWIIOHYBAaHHS, TPHUIUIMBHUX, BHTSHKHUX,
JIOKAJTI3YIOUHX MPUCTPOiB Ta iH. (Systemair, Swegon, Lindab, Climecon),
B IpOLleCi BUKOHAHHS Mi0OPY CTYNCHTH Ha TPAKTHUIN 3aKPiILIIOIOThH
3HAHHSI TIPO CKJIAJIOBI €JIEMEHTH CHCTEM OOpPOOKH MOBITpS, MIEPEBIPSIOTH
MarepoBi PO3paxyHKH II0 BH3HAYCHHS IMOTYXHOCTI Ha OXOJOKCHHS,
HarpiB Ta TmapaMeTpiB 3MiHH TEIUIOBOJIOTICHOTO CTaHy TIOBITpS,
BH3HAYCHHS e()EKTHBHOCTI PEKyNepaTopiB, BUOOPY THIY peKymeparopa
Ta IX BIUTUB HA €HEProeEKTUBHICTH MPOSKTOBAHUX CUCTEMH BEHTHJISLIII.

-  MOXIUBICTh CTBOPEHHS BIACHOTO OOJIaHAHHS 3a BiJICYTHOCTI
Takoro B 0a3ax JIaHWUX BHPOOHHKIB 3a normomoror momyinto MagiCad
Create, mo J03BOJSIE JOCKOHAIO PO3i0paTHCS B TEXHIYHUX MapameTrpax
obnamHaHHS 3a paxyHOK IMpalli CTyJIeHTa HaJ JaHUMH 3 KaTallOTiB
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oOyagHaHHS BHPOOHWKAa B  MPOIECI CTBOPEHHS  KOHKPETHOTO
HEOOXITHOTO 00JIaTHAHHS.

- Bubip mapamerpiB Ta BHIYy TEIUIOHOCISI — TMPH TNPOCKTYBaHHI
CHUCTEM ONAaJCHHS Ta XOJOMONOCTaYaHHSI € MOXJIUBICTH BHOOpPY
TEIUIOHOCIS, SIK BOIM 3 PI3HHUMHU TeMIEepaTypHHMHU TpadikaMu, Tak i
HE3aMep3arvnuX PiIMH — CTWICHTJIKONb Ta iH., IO JA€ MOXXIUBICTb
BHU3HAYUTH BIUIMB 3aCTOCYBaHHS 1X Ha KOHCTPYKTHBHI XapaKTEPUCTUKU
CHUCTEM Ta BIUIMB HA PO3PAXyHKH.

- HaounicTh mnpoeKTyBaHHS — TIpH BHUKOHAHHI MPOEKTYy B
cepenopuii MagiCad cryneHT mae 3Mmory (akTHYHO BHKOHYBATH
BipTyaJbHUN MOHTaXK CHCTEM Ta CIIOCTEPIraTH B PEXKUMI PEaIbHOTO Yacy
3a CTBOPEHHSIM 1H)XEHEPHUX CHUCTEM.

- Bucoka mBUAKICTP BUKOHAHHS MPOEKTHUX poOIT. Jlucrumiinu 3
3aCTOCYBaHHSM aBTOMATH30BAaHHX CHCTEM IPOEKTYBaHHS PO3MIIICHO HA
OCTaHHBOMY Kypci OakamaBpiaTy Ta TpH MiATOTOBII MAaricTpis, IO
3a3BMYail  Ja€  MOXIIMBICTH  CTYISHTaM  BiI4yTH  [epeBaru
CIeIiaNTi30BaHOr0 mporpaMHoro 3abesneueHns MagiCad mopiBHSIHO 3
BHUKOHaHH;IM KpecieHHs y 2D ¢opmari 3a TOMOMOrorw MpUMITHBIB Ta
3HAYHE TIPUCKOPEHHsSI PO3PaxyHKIB TOPIBHSIHO 3 PYYHHMH abo
po3paxyHkamu B Exel, mpu 4omy MO’KHA IIBHAKO BUKOHATH MEPEBIPKY
PO3paxyHKy 3a KOHKPETHOI PO3PaXyHKOBOIO IUIGHHIICIO, BH3HAYHTU
BHUTpATY, OITip, BAKOHATH 3MiHY ITapaMeTpiB 3a HEOOX1THOCTI.

-  MOXIUBICTh OTPUMATH TIOBHY iH(QOpPMAIIiIO 3i CTBOPEHOT MOJIEi
— TIaHH B OyAb-SIKUX Bapiallisix, po3pi3u, aKCOHOMETPUYHI CXEMH,
HaoyHa Bi3yaii3allis 3a JIOMIOMOTOK0 CTaHAAapTHUX (yHKIINH ABTOKa,
crienudikaii Ta iH.

- AmHamiz  aepoJMHAMIYHHX, TiIPaBIIYHUX  pO3pPaxXyHKIB, 3
BpaxyBaHHSIM OalaHCYBaHHS CHCTEM, YaCTKOBOI 3aBaHTa)KCHOCTI
JIO3BOJISIE  TIATBEPAWTH HA TPAKTUI[l BHKOHAHI paHile Tarmeposi
pPO3paxyHKH Ta IIBUAKO MPOBOIUTH EKCIIPEC-aHANi3 Pe3yNbTaTiB IpU
3MiHI XapaKTEPHUCTHK Ta EIIEMEHTIB CHCTEM.

-  MoXIHUBICTh LIBUAKOTO BHKOHAHHS BapiaHTHOTO IPOSKTYBAaHHSL.
3okpema Marictpu crerianizamii TTTIB B xomrutekci MagiCad mms
AutoCad BUKOHYIOTH KypCOBHI MPOEKT «J{0CTiKEHHS BILTUBY BHOOPY
cXeMH OOpOOKH TOBITpS Ha TEXHIKO-CKOHOMIYHI TOKAa3HWKH CHUCTEM
BEHTWIALI», B SKOMY JUISl 3alpolOHOBAaHOI OYHiBJII TPOMAaJCHKOTO
MPU3HAYCHHS HEOOXITHO BU3HAYUTHU MMapaMETPH TPHOX BapiaHTIB CXEMU
00pOOKHM TOBITPSI Ta HACHIJKH 3aCTOCYBaHHS BiJIOBITHO MiiOpaHOTO
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BEHTHIALIKHOTO OONagHaHHS Ta MEpekKi IMOBITPOIPOBOMIB Ta iX
CIIEMEHTIB Ha TEXHIKO-CKOHOMIYHI TMOKA3HUKU CHUCTEMH, IPU LHOMY
MOTPIOHO BHUKOHATH TIOBHUH KOMIUIEKC pO3PaxyHKIB 3a KOXHOIO
CHCTEMOIO 332 KOXXHUM BapiaHTOM OKPEMO, IO 3aiiMae OCHOBHY YaCTHHY
MpU CTAHAAPTHOMY «PYyYHOMY» BHKOHaHHI. lleli KypcoBuil MpoeKT mMae
Ha METi JaTh MOXIIMBICTh CTYJIEHTY CAMOCTIHHO TPUHHSTH pPillICHHS
1010 BUOOPY ONTHMAIGHOI CHCTEMH BEHTWIALIT Ta KOHIUIIOHYBAHHS 3
TOYKHU 30pY CKCIUTyaTal[ifHUX Ta KaIliTaTbHUX BUTPAT, [0 MAE€ HA METI
cthopmyBatu CTINKY 3/IaTHICTh MaiOyTHBOTO MPOCKTaHTa
OOTPYHTOBYBATH MPHUIHATH MPOEKTHI pimeHHs. 3actocyBanHs MagiCad
s AutoCad 1amo MOKJIMBICTE SIKICHO MIiJABHIIUTH PIBEHb BUKOHAHHS
KypCOBOTO TIPOEKTY Ta TOJIOBHE — 3HAYHO 3MEHIIUTH TEPMiH BUKOHAHHS
ManepoBUX PO3PAaxXyHKIB 1 30UIBIIUTH Yac caMe Ha aHalli3 pe3ysbTaTiB
BIIPOBADKCHHS PI3HUX MPOCKTHUX PINICHb JJIsI OCMHUCICHOTO BHOOpPY
ONTUMANBHOTO BapiaHTy CHCTEMH BEHTHIALII Ta KOHIHUIIIOHYBAaHHS.
OTpuMaHi HaBUYKM TPOCKTYBaHHS Ta MPUHHSATTA pilieHb € (akTHUHO
OCHOBHUMH JUIS BUKOHAaHHS MAariCTepChbKOi pOOOTH SIK 3aBepIIaIbHOL
cTaii MAroTOBKY (axXiBIs 3 IHKEHEPHUX MEPEIK.

- Hapuanpna QyHKIist Memkukas momsrae Ha BKa3yBaHHS TOMIIOK
Ta PEKOMEHJANill MIOAO0 IX BHIPABICHHA B XOII NPOEKTyBaHHSI
(HampuKIa] MiABUIICHHI BTpaTH THUCKY HA JUTBHHUII, HEPO3PaXyHKOBI
napaMeTpu OOJIaJIHaHHS Ta iH), TONIYKY KO3l B KpECJCHHS IO
JIO3BOJISIE CTY/ICHTY CaMOCTIMHO BUSBUTH HEJONIKH B POOOTI, MPUUHHH
iX MOSIBM Ta CAMOCTIHHO BHIIPABHTH.

3a pe3yabpTaTaMH i JOCBIIOM BIPOBADKEHHS IPOTPAMHOTO KOMILIEKCY
MagiCad nans  AutoCad B HaBuanbHuii mporiec  KpuBopizbkoro
HalllOHAJIBHOTO ~ YHIBEpCUTETy Ta  BiIrykamMum poOOTOAaBLIB  3a
€(EeKTHBHICTIO POOOTH MOXKHA 3pOOMTH BHCHOBOK TIPO Oe€3MepeuHy
HEOOXiJHICTh ~3aCTOCYBaHHS KOMIUIEKCY CHCTeM iH(pOpMAaIiitHOTO
MOJICTIFOBaHHS, IO JIO3BOJSIE CTYACHTY IIBHIKO BHUKOHYBATH IIPOIIEC
MPOEKTYBaHHs, 3MiHY MpPOEKTHHX pillleHb, KaJbKYJLIIo, aHali3 Ta
MOPIBHSIHHSL BapiaHTiB, OOIPYHTYBaHHS BHOOPY €(EKTHBHOTO pilllCHHS
IHKCHEPHUX MEpEeX, M0 € OOOB’S3KOBOI0 BHMOTOKO JUIS IiATOTOBKH
CY4acHOTO KBaJTi(piKOBAHOTO iHKEeHEePa-OyIiBEIbHHKA.
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JOCBIA BUKOPUCTAHHS BIZEO-BI3YAJIBHOI'O
KOHTEHTY HA OHJIAVH 3AHATTAX 13 CTYIEHTAMHU
TEXHIYHUX CHELHIAJIBHOCTEN Y HAIIIOHAJIBHOMY

ABIAIIIMHOMY YHIBEPCUTETI

MipomHuyenko O. C.
KAHOUOAm mexHiuHUx HayK,
doyenm Kagedpu ereKmpoHiKy, pobomomexHiKu i mexHoao2ii
MOHImMOpUH2Y ma iHmepHemy peuell,
Hayionanvnuii asiayitinuii ynigepcumem
m. Kuis, Ykpaina

Hanrmemiss COVID-19 crionykana OCBITSH A0 IIBHAKOTO BIPOBAIKCHHS
METO/IIB IMCTAHIIIHOT OCBITH, BKJIFOUAFOUM BHKOPHUCTAHHS BCIX JOCTYITHUX
3ac00iB 3B’A3KYy. 3 OHOTO OOKY HEOOXiJHO BIZIMITHTH 3HIDKEHHS SKOCTI
OCBITH Y TIepIIIi MiB-pOKyY-PiK BiJl MOYATKy KapaHTHHY. BinbIn Toro BUCOKwHit
BIZICOTOK CTYJCHTIB, JUIA SKMX Taka CHCTeMa OCBITH BHSBWJIACH
HETIPUIHSTHOIO 1 CHPHsUIA 3HIKEHHIO IX YCIINIHOCTI Yepe3 CKIaIHOIII i3
caMoopraHizamiero Ta MortuBaiiero. [Ipore 3a med dvac OUIBLIICTH
BHKJIa/Ia4iB 3MOIJIM PO3POOUTH BEIMKUI OOCAT €EKTPOHHUX HABYAIHHO-
METOJIYHMX MaTepialiB Pi3HUX THITIB.

BrpoBapkeHHsT 'y HaBYANBHHH TIPOIEC  BIPTyalbHO-HABYAIBHUX
CEpE/IOBUII, ayAiOBI3yalbHUX METOAMYHHUX MaTepialliB Ta €ICKTPOHHHX
IHTepaKTUBHUX METOMIB CIUIKYBaHHS Ta TIEPEBIPKM 3HaHb MOXKE
MiABHIIMTH €()EeKTUBHICTh HABYAHHS HE TUIBKH MPH AMCTAHLINAHIA hopmi
HABYAHHSI, a TaKOX 1 y ouHii Qopmi. BukopucTanHs y JEKIIHHUX Ta
naboparopHux ab0 MPAKTUYHUX 3aHATTAX ayaioBi3yalibHOI iH(opMarIii
MOX€ MMO3UTHBHO BIUIMHYTH Ha KOHIICHTpAIlii Ha Martepiaiai MailOyTHIMHU
IE)KEHEPaMH 1 CIPOCTUTH TTOIAHHS CKIIJHOTO JUIs PO3yMIHHS MaTepiaiy.

BripoBajpkeHHS y HaBYANBHUM TpoIleC CydacHMX METOMIB IT0adi
iHpopMaIii mano me OAWH MO3UTUBHUM e(eKT, Mpo SKHil HE BapTO
3a0yBaTH y MOAANBIIOMY PO3BUTKY METOMIB HAaBYAHHS: MOJIOII JIFOIU
MepecTaid CIpuiAMaTH MaTepiaid KypciB SK 3acTapijii Ta HeakTyalbHi
JIaHHI, a PO3YMITH, 110 TEXHIYHI YHIBEpPCUTETH CaMi € JpKepeIaMu HOBUX
3HaHb Ta PO3POOOK.

HeoOxigHo 1 nmami 3HaXOJAWTH HOBI METONW IiepeAadi 3HaHb BiX
BUKITaaa4a cTyneHTy. OIHUM 3 TAKUX METO/IB, KU BKE 3apPEKOMEH/TyBaB
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ce0Oe y HaBYaHHI JIIKapiB EKCTPEHOI TOTIOMOTH Ta XipypriB i KPUMIHAJICTIB
€ BHKOPHUCTaHHS IHCTPYMEHTIB BIpPTyaJIbHOI Ta JIOMOBHEHOI PealbHOCTI.
[Tiguac TeopeTHyHOI MiArOTOBKM 3100yBadi OayaTh KapTUHKY «OUYaMH»,
Hanpukiazn, xipypra. Tako BipTyallbHa pealbHICTh BHKOPHUCTOBYETHCS
JUIl BUKOHAHHS IPaKTHYHUX 3aBIaHb, KOJH CTBOPIOETHCS BIPTyalbHI
cuTyarii (MOILyTFOIOTBCS TPABMH JIFOJUHU a00 MICIIsl 3JI0YMHY) i CTYICHT
MOBUHEH MPUIHATH PIICHHS PO Te, 0 KoMy MOTpiOHO podutu [3].

JlMCTaHIITHOrO HAaBYaHHS Ma€ CBOI 3HAYHI MEpeBard, IMpoTe came
BOHH 1 3yMOBITIOIOTH HOT'O BEJIMKI HEOMIKH:

e AKTyanpHiCTh, IO Tepeadayae BUKOPUCTAHHS HAWCy4YaCHIIINX
3acobi mis 3700yTTs iHdopmaii, IKT Ta MoXIHBOCTEH iHTEpHETY Ha
MPOTHBary MOKHA BHKOPHCTOBYBaTH JHIIE y A00pe pO3BUHYTHX
perioHax 3 XOPOIIMM IHTEPHET HOKPHTTSIM.

o [lopiBHsHO OunbmIi 00csTH iH(OpPMAIi, SIKY MOKHA OTPHMATH B
YMOBax AMCTAHLINHOTO HABYAHHS Y KOPOTIIi CTPOKH, IPOTE HEMOXKITHBO
TOYHO TEPEBIPUTH, UM CaMa JIIOAWHA MPAIIO€, BUKOHYE 3aBJaHHS YU LIE
pobuTh XToCh iHImMIA. Takok HpU IBOMY BTpadaeThes Oe3mocepemHiil
KOHTaKT MIXK BUKJIaJladueM Ta 3100yBayeMm;

e 3pydYHiCTh, 32 SKOI KOXXEH CTYJCHT Ma€ MOXJHBICTh 0OpaTh
BJIACHUI PUTM Ta PEXKHM OTPUMAHHS 3HAHb y KOMMOPTHIN IS HHOTO
00CTaHOBIII BUMAarae CBiJIOMOTO i MOTHBOBAHOTO ITiIXOY JIO0 OTPUMAaHHS
OCBITH MOX€ MPHU3BECTH JI0 MPOKPACTUHALT IIEOTO BUIY JiSUTBHOCT;

o [umuBimyamizaiis, o0 Ja€ 3MOTYy KOXHOMY CTYIEHTY Y3TOIHMTH
HaBYaHHA 31 CBOIMHM TOTpe0aMH MOXE BWJIUTHUCh y OIHOOOKICThH i
OJTHOMAHITHICTh BUKOHYBaHHX 3aBJIaHb;

o ['HyukicTh, fKa Hama€ MOXIIMBICTb BHKJIAJaTH Marepial
BIJIMTOBITHO JIO PiBHS MiATOTOBKH, 0A30BUX 3HAHb CTY/ICHTIB 1 BUKOHAHHS
OKPEMHX TECTOBUX Ta IHIIHX 3aBIAHb B €JICKTPOHHINA (HOPMIi MPU3BOAUTH
IO TOro, MO MPH TPHUBAIOMY TUCTAHIIMHOMY HAaBYaHHI CTYACHT
MepecTae MPaBMIBHO (OPMYIIOBATH CBOI JAYMKH, BHCIOBIIIOBATHCH Ta
MPOBOJIMTH TUCKYCiliHE 00roBOpeHHs [1, 2]

OTxke, CKIAIHICTIO IHCTAHIIHHOTO HABYAHHA € HE TUIBKU
CTUMYJTFOBaHHS 37100yBadviB JI0 BHYTPILIHBOI POOOTH, a W MOXKIIMBICTB
PO3TOPTaHHS AiaNoTy, SKHH JTO3BOJISE CTYACHTAM BHCJIOBIIIOBATH CBOIO
aymky. OCHOBHa MeTa KOMYHIKaIlii rmoJisirae B 3aly4eHHI Ta MOTHBAii
YYaCHUKIB 70 HaBUaHHS. Y JWCTAaHIIHHOMY peXuMmi OaraTto BUJIB
TpPamuIiiHOI MOTHBAIll TPAIIOIOTh HE TaK CS(PEKTHUBHO, SIK B OYHIH
¢dopmi. HeoOXiHO MOCTIHHO BIOCKOHATIOBATH METOAU CHUIKYBAaHHS i3
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3mo0yBavyaMu i HE «MaxaTH PYKOKO» Ha TPYAHOIII, SKi BCTAIOTh IEpel
HUMH. AJDKE TpPYOHOIII € HEBiJ €MHOI0 YaCTHHOK HABYAIBHOIO
MPOIIECy, TOMY BaXKJINBO HAroJOCHUTH HAa KOHCTPYKTUBHOMY CTaBJICHHI
JI0 TIOMUJIOK Ta MPOBAJIIB, SIKI HEOJAMIHHO TPAIUISIOTHCS 3 KOXKHUM. 03KHA
CHOHYKAaTH CTYACHTIB  BCTAHOBIIOBAaTH BIACHI IUIi  BHUBYCHHS
HaBYAILHUX JUCIUIUIIH Ta CHEIaibHOCTI B HIOMY 1 (ikcyBaTH iX
BHECOK y JIOCSATHEHHS THX LIJIEH, BIJICTEXKYBAaTH IPOrPeC Ta 3POCTAHHS
BJIACHOI 00I3HAHOCTI.

SKnio TOBOpPUTHM TIPO HaBYaHHsA MaHOyTHIX 1HXKEHEpiB, TO JIO
3aralbHUX MPoOJIeM y MpeICTaBiIeHHI HaBYAIBHOTO KOHTCHTY JOJA€THCS
Iie CKIAmHICTh CIPHUHATTA TEXHIYHOI iH(popMarii (po3paxyHOK
nmapamMeTpiB MpHUJIaJiB, PO3poOKa Ta MPOYUTAHHS CXEM Ta KOHCTPYKTOP-
ChKOi JIOKyMEHTaIlii), 0cOOJIMBO 3 €KpaHy KOMIT'IOTepa. TakuM YWHOM,
HAOYHICTh iH(OpMAIlii, BAKOPUCTAHHS 3aCO0IB MIITPHUMKHU Ta TOBEPHEHHS
YBard Ta HAIIOBHCHHS MaTEPialliB eMOIISIMA 32 PAXYHOK KOHCTPYIOBAHHS 1
BHM3HAYCHHS HEOOXITHUX aKILICHTIB CTA€ OJIHIEIO 3 TOJIOBHUX 3aza4 [3].

Hucrmmina  «JliarHOCTUYHO-TIIKYBaJIbHI  KOMIUICKCH» BHUBYAETHCS
CTYyIIEHTaMH 1-ro MaricTepchKOro Kypcy y APYroMy ceMecTpi, (pakTHIHO
Mepeayloud BHPOOHWYMM Ta AWIUIOMHMM MPAKTHKAaM 1 HAIHCaHHIO
Ta 3aXUCTy MariCTepChKOl KBami(ikaniitHoi poootu. OmKe IS TUCIUILTIHA
€ OJIHI€0 3 (DIHANTBHUX Y TiArOTOBII MaHOYTHIX MOJIOJMX CICHIATICTIB J0
ix mnpodeciitnoi pmisubHOCTI. B VYkpaiHi icHye Kinbka BHpPOOHHKIB
MEIMYHOI TEXHIKM SKi € CcTedkxonaepaMu Kadeapu eNeKTPOHIKH
pPOOOTOTEXHIKM 1 TEXHOJNOTIH MOHITOPHHTY Ta IHTEpPHETY pedei
cnenianbHoCcTI «®Di3ndHa Ta GioMeTUUHa eNEKTPOHIKay 1 mporpaMa Kypcy
0a3yeThCsl He TUIBKKM HA TEOPETUYHOMY MaTepiai, a i Ha CIiBIpalli 3 TUMH
mignpueMmctBamu. bt Toro mpm po3pobui  OINIl  mpoBomumchk
KOHCYJIBTAIII1 3 KEPIBHHUIITBOM IIiIIIPHEMCTB IIO/I0 il HAIIOBHEHHSL.

Tpeba Bim3HauuTH, IO B I[OMY POLI PoOOTa HAJ METOAMYHUMH
MaTepianamMyd N0 JWCHUILTIHA TOYMHANAch HE 3 IYCTOTO MiCII, 00
CIICKTPOHHUIM  KOHCIEKT JIEKIif Ta METOJWYHI BKAa3iBKH  JIO
nabopaTopHUX poOiT po3podiieHi y 2016 porii, a mpe3eHTallii JeKii y
Power Point icayrote 3 2018 poky. OmHUM 3 HEIOMIKIB pO3pOOIICHIX
paHilie METOAUYHUX MaTepialliB OyIIu:

e CyXicTh BUKJIQJaHHs iHPOpMAIlii y KOHCTIEKTI JICKITiH;

e a0CONIOTHO CTaHIAPTHUH (HE3MIHHHMU BiJ claiimy o crainy)
CTHJIb CTOPIHOK MPE3CHTAIliH;
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® YACTKOBE HEPO3YMIHHS CTYACHTaMH IO came Tpebda poOuTH Ha
nabopaTtopHuX poOoTax (Yepe3 CTHIb HAIKMCAaHHS BKa3iBOK abo uepes
HE3HaHHS CTYJICHTAMH TEPMIHOJIOTT).

Buxozstuu 3 TOro, 1110 OUIBIIICTE JFOACH Kpallle cripuiimMae iH(opMariiro
Bi3yaJIbHO, & TUM OUIBIIIE MOJIOJ JIFO/H, IO AaKTHBHO IiITAI0THCS BILTHBY
KIINOBOI KyJbTypH (cydacHHi Bimeopsn no my3ukd, xminmu TikTok Ta
iHIme), OyJI0 TPHHHATE pIlICHHS MPO BIPOBADKCHHS Yy HABUAIBHY
MPAKTHKY BiJICOPOJIUKIB Ta IHINHX THITIB iHTEPAKTHBHUX MaTepialliB.

Byna crutanoBaHa i BUKOHaHa poOOTa 32 TAKUMHU HAIIPSIMKAMHU:

1. Po3pobneni B cepemoBumii Canva Tnpe3eHTalii Ta O3BYYeHi
Mpe3eHTAallii s JISKIIHHUX 3aHATh JUIS BIIIOBIIHOTO KypCY.

2. OsByueHi mnpeseHrtamnii 3anmcani B ¢opmari mp4. Boxu
JI03BOJISIIOTH CTYJICHTaM, sIKi Yyepe3 MEBHI MPUIHHU (HEIPUIHATHA SIKiCTh
IHTepHETY MpH OHJIAHH-, XBOPOOU Ta JKUTTEBI OOCTABUHU TPU OYHOMY
HaBYaHHI) HE MOXYTh OyTH TPHCYTHIMA Ha JIEKIIHHUX 3aHATTAX
CKauyBaTW HE TUIBKM CTaHIApTHI rpadivHi, ane i BijeonpeseHTamii 3
BiJITIOBITHUM IMOSICHCHHSIM BHKJIAJ1a4a.

3. BUKOpHUCTOBYBAJIIMCh Yy JIGKIisX Bigeoposmku 3 YouTube.
Oco0IIMBO 1€ BaXKJIMBO, KOJIM HEMA€E 3MOTH MOKa3aTH CTYJCHTaM poOoTy
MEJINYHUX allapaTiB Ta CHCTEM y pEallbHIX YMOBaX.

4. Po3pobneni Bimeo iHCTpykmii 10 JaboOpaTopHUX  POOIT
3 BiAnmoBimHOT mucrminiiHk. Taki iHCTPYKIii JOImoOMararoTh CTyIEHTaM
pOOHTH MEHIIIe TOMUIIOK MPH BUKOHAHHI Ta00OpaTopHUX poOIT i Kparie
PO3YMITH SIK BILTHBA€E POOOTH MEITUYHOI TEXHIKH Ha 010JIOTI4HI 00’ €KTH.

5. OmauM 3 HaWOLIBII e()EeKTUBHUX METOMIB BUKOPUCTAHHS
BiJICO3B’SI3Ky Y HaBUaHHI € poOOTa 31 CTEHKXOJIepaMud B BHPOOHUYMX
YMOBax y sIKi MoTpiOeH 0coOiaMBHil JOMycK. Y TaHOMY Kypci NMpHUHIHUI
pOOOTH PEHTreHIBCHKHX KOHYCHO-IPOMEHEBUX TOMOTrpadiB  micims
MOSICHEHHST TEOPETUYHOI YACTHHH JIEMOHCTPYBaBCS Ha MPHUKIAII
BHKOPHCTaHHS TaKOTro NpUCTporo Y HaykoBo-BHpOoOHUYOMY 00’ €THAHHI
TeneonTrka mpH AOCIKEHHI TXOpa HA TaKOMy amapaTi. 3a3Budait
CTYACHTH HE MOXXYTh TOOAYHUTHU TaKi JOCHIIKCHHS 4epe3 Te, IO B HUX
HEMae JIOMYCKY 0 POOOTH 3 JKEpETaMH 10HI3YI0UOT0 BUIIPOMIHIOBAHHS,
a BiJIC03B 130K JI03BOJISIE 3pOOUTH 11e O€3 MEePEIIKOI.

B pesynbrari,3 aBIsSKM BIPOBAIKCHHIO BIICOPONIMKIB y HAaBUAHHS
CTYACHTH CTaJIX Kpallle po3yMiTH (hi3W9HI MPOIECH Ta MPHHIUI POOOTH
MEJMYHUX arapariB 1 CHCTEM, Ta POOUTH MEHIIE IOMWJIOK IIpH
TECTyBaHHI Ta 3BITYBaHHI 3 BHKOHAHHsI JIAOOPATOPHUX Ta MOMAYJILHUX
KOHTPOJIBHUX POOIT.
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Jlireparypa:

1. braxko O.0., Kocrynenp T.A. CywacHi TeHAeHLIi pPO3BHTKY
JUCTaHIIIHHOTO HaBYaHHs cTyAeHTIB y BH3. [lucraHuiiiHe HaBuaHHS
SIK CydacHa OCBITHS TEXHOJIOTIS: MaTepialld MiKBY3IBCHKOTO BeOiHApY
(m. Binaung, 31 6epesns 2017 p.) / Bian. pen. JI.b.Jlinunacbka. BinaMIA
: BTEI KHTEY, 2017. C. 10-11.

2. Bmacenko LI'. BnpoBamkeHHs IUCTAHIIWHOTO HABYAHHI —
BHMOTa Cyd4acHOCTi. JluCTaHIiliHE HAaBYaHHS SK CyYacHa OCBIiTHS
TEXHOJIOTis: Marepiaii  MDKBY3IBChbKOro BeOiHapy (M. Binnumg,
31 6epe3ns 2017 p.) / Bigm. pen. JL.B.JlimuHchka. Binawms : BTEI
KHTEY, 2017. C. 12-14.

3. Opranizaiisi JUCTAHIIIHHOTO HABYaHHSI B IIKOJi. MeToIu4Hi
pexomenpaiiii. 'O «Cwmapt ocsita». 2020. C. 70.

CYYACHI METOAOJIOI'TYHI IIAXOIN
J1I0 ®OPMYBAHHS HABUYOK TA KOMIIETEHIIIIA
Y CTYJEHTIB 3AKJIAJIIB BULIIOI OCBITH
B I'AJIY3I TPAHCIIOPTY

ITaBaosa H. JI.
KAHOUOAm mexHiuHux HayKx,
Odoyenm xaghedpu excnayamayii nopmie
i mexHon02ii 6AHMANCHUX poOIm,
O0ecvruil HaYioOHATLHUL MOPCHKULL YHIBEpCUMem
M. Odeca, Ykpaina

L{imicHICTh  OCBITHBOTO MPOIECY Yy BHUINIA TEXHIYHIA IIKOJI
nependavae cuHTE3 (OPMYBaHHS Y CTYJEHTIB YMiHb, NpPUHOMIB,
HABUYOK i MPpOQeCiiHUX KOMITETeHIIiH, PO3BUTOK 0COOUCTICHUX SIKOCTEH,
1o 3a0€e3MeuyI0Th iX TPYIOBE CTAHOBICHHS SIK (paxiBiiB, mpodecioHamiB.

B cumcremi iHKeHepHOT TpPaHCIOPTHOI OCBITH, 30KpeMa 3a
crierianbHICTIO «TpaHCOPTHI TEXHOJIOTIi (Ha MOPCHKOMY Ta PIYKOBOMY
TPAHCIOPTi), OCTAaHHIM YacOM TOCTPO CTOITh 3aBIAaHHSI MOJCPHi3aIlil
cucTeMH TpOoQeCiifHOT MiAroTOBKM MaHOyTHIX iHXEHEpiB, MOB’sI3aHa, 3
MOITYKOM €(DEeKTHBHUX TEXHOJIOT1H PO3BUTKY KOMIIETEHIIIH y MaliOyTHIX
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¢axiBuiB. HoBa OCBiTHS mapagurmMa CHHPAEThCS HAa 3pPOCTi BHMOTH
po0OTOAABLIB 10 MaiOyTHIX (axiBIiB TPAHCIIOPTHOI Taiy3i, OHOBJICHI
npodeciiiHi  OCBiTHI cTaHIApTH 1 paJWKalbHI 3MIHM B EKOHOMIIII.
Bigomo, mo mimmpueMcTBa MOPCHKOTO TPAHCIIOPTY BHCYBAIOTh BHCOKI
BHMOTH JI0 PiBHS COPMOBAHOCTI y BUIIYCKHHKIB TPAaHCIIOPTHUX BY3iB
KOMIIETEHIIIH 3a BUIaMU 1HKEHEPHOT JisSUTHOCTI.

[Ipu HOBHX BHMOTax 10 IUTHOBOI MIATOTOBKK BHITYCKHUKIB 3aKIIa/IiB
BHIIOT OCBITH B Taly3l TPAHCIOPTY BaXJIMBI  KOHTEKCTHHH,
KOMIIETCHTHICHHM, MisUTbHICHHNA 1 0COOMCTICHO-OPIEHTOBAHUHN ITiIXOJIH.
KoxeH 3 ux miaIxomiB Mae CBOO MIiHHICTh 1 MPaKTHYHY JOUIIBHICTE MPH
¢dbopmyBanHI TpodeciiHMX KOMIIETCHIIH CTYJICHTIB 32 BHUIAMH
1H)KEHEPHOT MisIIbHOCTI.

KoHTekcTHe HaBYaHHSA B CydYacHIM MpaKTHUI MiATOTOBKU (haxiBIIiB
BHU3HAYAETHCS SIK MPOIIEC HABYAHHS, 33 SKOTO BiNOYBA€THCS BKIIFOYCHHS
3MICTy HABYaHHS B KOHTEKCT PO3B’SI3aHHS JKUTTEBO BAKIMBUX 3aBJaHb
npodeciiHOi  MiSITBHOCTI, HOro  MPEIMETHOTO Ta  COI[iaJIbHOTO
KOHTEKCTIB. «Y TIporeci KOHTEKCTHOTO HaBYaHHS BIiIOYBaeThCS
TpaHchopMaIlisi HABYAIBGHOI TISUTEHOCTI y MPO(eciiiHy 3 MOCTYIMOBOIO
3MIHOIO Ti3HaBAJILHUX NOTPeO 1 MOTHUBIB, IIiJIeH, YUUHKIB 1 Ji, 3ac00iB,
mpeaMeTa Ta pe3ylbTaTiB Ha MPOMECiiiHi; CTBOPIOIOTHCS IICHXOJIOTO-
MEeNaroridydi  Ta MAWAAKTHYHI YMOBH JUISL TIOCTAHOBKH CYO’ €KTOM
HaBYaHHS BIIACHHX IIUIEH Ta X JOCSATHEHHS, JUIA PyXy HOro MisUIbHOCTI
BiJl HaB4aHHs 210 mpari» [ 1, c. 96].

KommerentHicHuil minxin nmepenbdadae COPsIMOBAHICTh OCBITHBOTO
MPOIIECY Ha JIOCSATHEHHS IHTETpabHUX PE3yJIbTaTiB Y HABYAHHI, SKUMU €
3araybHi (0a30Bi) i cnerianbHi (MPEIMETHI) KOMIIETEHTHOCTI CTYJICHTIB.
VY BUIIii OCBITI BHAUIIIOTH, KpiM 3aranbHuX (0a30BUX, KIFOYOBHX),
npodeciiiHi  (MOB’s3aHi 13 CHEMiaNbHICTIO) Ta (axoBi (mMOB’s3aHI
13 crierianizaIliero ) KOMIETEHTHOCTI.

«byTH KOMIIETEHTHUM — 3HAYHWTh BMITH pPEali30ByBaTH 3HAHHS,
3aCTOCOBYBATH JOCBiZ, BOJNIO 1 EMOLIMHHMHA CTaH sl BUPINICHHS
mpo0JieM y KOHKpPETHHX oOcTtaBHHax». [2, ¢. 53]. 3BifcH, KOMIECTEHT-
HICHMH MigXiJ] y BHIIA OCBITI CIiI PO3YMITH SK €IHICTh TaKHX
MPOBIIHUX TOJOXKEHbD, K CHPSIMOBAHICTh Ha JOCSTHEHHS IHTErpabHIX
MOKA3HUKIB MIiArOTOBKH MaiOyTHHOTO (haxiBIis, CHCTEMHICTh HAOyTTS
OCHOBHHMX TPyl KOMIETGHTHOCTEH — 3araibHuUX (KJIFOYOBHX),
npodeciiHuX 1 (axoBHX, 3aJIEKHICTh CHCTEMH KOMIIETEHTHOCTEH Bij
PiBHS 1 CTyICHS BHUILOT OCBITH, i IOCTYIOBE yCKIAAHEHHS, OHOBJICHHS 1
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30aradeHHsi, 30PIEHTOBAHICTh, Ha COIUANI3Alii 1 MpodecioHaizamio
0COOHMCTOCTI, MOCTiMHEe MOMTHONIEHHS (BIOCKOHAJICHHS) KOMIIETECHT-
HOCTEH B yMOBax HEIepepBHOI OCBITH.

Cnix  3a3HAYUTH, 100 KOMIIETEHTHICHHM MIAXi  OpraHiuHO
MOEIHYETHCS 1 JIOTIOBHIOETHCS IHITUMU METOMOJOTIYHUMH ITiJXOJAMH,
CTBOPIOIOYH TAKHUM YWHOM IIATPYHTS JIJIsl TIOJIOJIAHHS 3acTapiinX Gopm i
METO/IIB HaBYaHHS, MOCHJICHHS HABYAJbHOI MOTHBAIIi, IHTErpaIlil BH/IiB
OCBITHBO1, MPOQECiHOI, KYIbTYPOTBOPHOI AiSITBHOCTI.

JUsUTbHICHUI MMiOXiJ B OCBITI MpeacTaBisie COOOK CIPSIMOBAHICTh
OCBITHBOTO TPOIECY HA PO3BUTOK KJIFOUOBHX KOMIIETCHTHOCTEH i
HACKPI3HUX yMiHb OCOOHMCTOCTI, 3aCTOCYBAaHHS TEOPETHYHHX 3HAHb HA
mpakTHil, GopMyBaHHs 34i0HOCTEH 1O CAMOOCBITH 1 KOMaHJIHOT POOOTH,
yCHiIHY IHTErpamifo B comiym 1 mpodeciiiHy caMopeanizallio.
«JlisUTPHICHUH TIIXiJ Jae 3MOTy JOCHIIKYBaTH 3IaTHICTH OCOOHCTOCTI
JI0 CaMOPO3BUTKY, (hOpPMyBaTH BMiHHS OpPIEHTYBATHCS B O€3IEpPEPBHOMY
notori iHdopMarii, oOupaTu CTpaTeriio AJis NOCSITHEHHS BU3HAYCHUX
uirei» [3, c. 154]. Tobro, y mporieci i pe3yabTaTi BUKOPUCTaHHS QOpM,
MPUHAOMIB 1 METOJIB OCBITHBOTO IMPOIECY HAPOIKYETHCS OCOOHCTICTS,
sika 00Mpae, OIIHIOE, IPOTPAMYE 1 KOHCTPYIOE Pi3HI BUAU AiSUTLHOCTI, 110
33JJOBOJILHSIOTH TTOTpebaM B CAMOPO3BHUTKY H camopeaizaiii.

[HmuBimyanizamis HaBYAIBHO-BUXOBHOI pOOOTH, SIK OOOB’S3KOBHI
KOMIIOHEHT Cy4YaCHOTO OCBITHBOTO TIPOIECy, CHpHsIe (OPMYBaHHIO
SIKOCTEH, HEOOXIAHHUX Cy4acCHOMY CTYACHTY TPAHCIOPTHOTO 3aKiIamy
BUIIOi OCBITH — MaOyTHLOMY KOHKYPEHTOCTIPOMOXKHOMY (haxiBIIto.

OcCoOHUCTICHO-OPIEHTOBAHUH MiAXiA — 116 METOJOJIOTIUHA OpiE€HTAIlIS
B IIEIarOTi4HIN JisIIHOCTI BUKJIJadiB YHIBEPCUTETY, 5K, OMUPAIOYNChH
HA CUCTEMY B3a€EMOIIOB’sI3aHUX TIOHSTH, 11Iei Ta coco0iB i, miaTpumye
i 3ale3meuye TMpoOIECH CaMOINI3HAHHS, CAMOBIOCKOHAJICHHS Ta
camopealtizailii 0COOMCTOCTI CTy/IeHTa SIK MaOYTHBOTO iHXKeHepa. «[Ipu
BHUKOPHUCTaHHI OCOOHMCTICHO-OPIEHTOBAHOTO MIIXOAY BUKJIAAAY JOKIATAE
OCHOBHI 3yCWJUIS JJsI PO3BUTKY B KOXXKHOMY CTYICHTI YHIKQJIBHHX
0COOMCTICHUX SKOCTEH Mail0yTHBOro mpodecioHana 3 T'yMaHICTHYHOIO
cnpsiMmoBaHicTio» [4, ¢. 104].

Omxe, mpoaHANi3yBaBIIM  KOHTEKCTHUH,  KOMIICTCHTHICHHIA,
JISUTBHICHUH 1 OCOOMCTICHO-OPIEHTOBaHHMA METOAOJIOTIYHI  IMiXOAH
1o (opMyBaHHA TPOQECcifHUX KOMIETEHIIH 3a BHIAM 1HXEHEPHOI
JISIBHOCTI y CTYJAEHTIB 3aKJaJiB BHUINOi OCBITH Y raiy3i TPaHCIIOPTY,
MO)XHa KOHCTaTyBaTH AaKTYaJIbHICTh 1 JOUUIBHICT 1X BHUKOPHUCTAHHS
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B IIpOLIECi MiAroTOBKH (HaXiBIiB. 3acTOCYBaHHS 3a3HAYCHUX METOJO-
JIOTIYHUX MIIXOIB Y MiJICYMKY CHIPHATHME IIATOTOBI BHCOKOKBai(i-
KoBaHMX (haxiBIiB, WO BOJIOJIIOTh IIUPOKUM CIIEKTPOM 3HaHb,
npodeciiHIMU YMIHHAMU, 8 TAKOK PI3HOMAHITHUMH 3410HOCTSIMHU.
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JNESIKI LIVISIXA O TUMIBALI AIAIITUBHOI
TPEHAKEPHOI IMIITOTOBKY ABIAIMCIIETYEPIB
Y 3AKJIAJIAX BUIIOi OCBITH

Mansonmii A. C.
KaHouoam mexHiuHux Haykx,
6.0. 3agidyeaya kagheopu 00CIY208Y8aAHHA NOGIMPSIHOZ0 PYX)Y,
Jlvomna axademis
Hayionansnozo asiayitinoco ynieepcumemy
m. Kponuenuywkutl, Yxpaina

Tpamumiiiai migxoau 10 (GopMmyBaHHS (axoBUX KOMIIETEHTHOCTEH
JHCIIETYepiB ynpaBimiHHSA moBiTpsauM pyxoMm (YIIP) mHa erami 6a3oBoi
MiTOTOBKH BXXE€ HE B 3MO31 3aJ0BOJBHUTH 3pPOCTal0uYi BHMOTH [0
npoeciiHOro HaBUaHHS aBiajucrieT4epiB. 3aCTOCYBaHHs iHHOBAIIHHUX
MiAXOMIB J0 MiArOTOBKM  aBiaJHMCIETYEPiB HA  JUCTIETYEPCHKUX
TpPEHAXXepax € 3alOpyKOK IMiJABHIICHHS OE3MeKH IMOJBOTIB Ta SKOCTI
OIIP. Amxe moncekuid hakTop cepen MpuuuH apiariiaux noxii (AIT)
3a octaHHi 15 pokiB y cBiTi ckiagae Omm3pko 80%. [Ipu mpomy ot
noMWIOK 3 Ooky mucrerdepa YIIP ckmamae Oumst 3%, a ogHOYacHHX
MOMWIOK ekimaxa i gucnerdepa — 13%. ust kpaim CHJl 3HaueHHS
BIJIMOBIMHUX TIOKA3HWKIB BHIIE Maixke y aABivi. He3Baxkarouun Ha
BIIHOCHO HEBeNUKHH BigcoTok All yepe3 MOMHIKM aBiagucreTdepa,
HACJIIJIKA TaKWX TIOMWJIOK MOXYTh OyTH 3HaYHHUMH. BUCOKI BUMOTH 10
npodeciiinoi miaroroBku aucrerdepiB YIIP i 7ocuTh BenuKwid BiJICOTOK
iX BIACIBY 4Yepe3 HEBHUKOHAHHA HHUMH CepTH(DIKAI[ifHUX BHMOT Ta
MporpaMu  TPEHAXEPHOI  MIATOTOBKH  BUKJIMKAE  HEOOXITHICTH
3aCTOCYBaHHS 1HAMBIIyaJdbHOTO IMJIXOAY JO HaBYaHHA MalOyTHIX
aBiaJUCIIETYEPiB HA TpEHaxepax. B TeopeTWyHid 1 NpPaKTHYHINA
MiTOTOBIIl  ABIQJAMCIECTYEPIB BUAUIAETHCS  YiTKAa TEHIACHIIS 10
3aCTOCYBaHHS IHAMBINYyalbHUX CTpaTerii Ta 3aco0iB HaBUaHHS,
aIalTOBAaHUX JI0 KOTHITUBHHX MOXIIMBOCTEH Ta mepeBar yuHiB. Kpim
TOT0, HOBITHI TPEH/AU y BUIIUI mpodeciiiHiil OCBITI MOB’s13aHi, 30KpeMa,
3 METaKOTHITUBHUM HaBYaHHAM 37100yBaviB BUIOI ocBiTH B 3BO.

[Monepenni mocmimkenHs HaykoBiiB 3 €BPOKOHTPOJIIO Tta psa
HE3AICKHUX  JIOCHIDKEHb MIATBEPIUIM BAXIUBICTE  BpaxXyBaHHS
IHAMBIMyaTbHUX CTHJILOBHX OCOOJIMBOCTEH MaHOyTHIX aBiajucrieT4epiB
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B ix mpodeciiiniii migroroumi. Tak, ICAO i €BPOKOHTPOJIb
BB@XXAIOTh, IO PO3pOOKA Ta BHUKOPUCTAHHS aJalTOBAHOTO M0 PI3HUX
CTWJIIB  HaBYaHHA KOHTCHTY €  TIEPCIEKTUBHUM  HANPSAMKOM
BIIOCKOHAJICHHS CJICKTPOHHOI'0 HaBYaHHs apiagucrerdepiB [1, c. 40].
Kpim Toro, moBeieHo, 10 CTHJII HABYAHHS MK YOJIOBIKAMH Ta KIHKAMH
B aBialii € pi3HUMH, TOMY BpaxyBaHHs Takux OcoOysmBocted Oynmo O
TaKoX JOLIIBHUM JUIA ONTUMI3allii HaBuaHHS jgucrnerdepis YIIP.
[IpoBenmeHi mMpakTUYHI IOCTIIHPKEHHS JIOBENIH, IO IEPEBAXKAHHI Y
aBiaJCIIETYCPIiB TAKMX KOTHITUBHO-CTUIILOBHX PHUC, SIK PS(HICKTUBHICTD,
MOJICHE3AICXKHICT  Ta  THYYKICTh  MI3HABaJbHOTO  KOHTPOIIIO,
0e3nocepeHbO MMO03HAYAOTHCA Ha YCIIMIHOCTI 1 CTa0UIbHOCTI HaBYaHHI
Ha JIUCTIETUYEPCHKUX TpeHaxkepax [2, ¢. 48]. daxisii CBPOKOHTPOJIIO
BB&XKAIOTh, W10 IEPCIIEKTHBHI HaBYalbHI TIOJITHKH Ta MPOTpamMu
niaroroBku mucreTdepis YIIP moBWHHI BpaxOBYBaTH iHIMBITyaTbHUIMA
miAxig 1o HaB4YaHHs. [Ipu 1bOMY TH, XTO HABYAIOTHCS, IOBUHHI 3HATH
PO BJIACHI CTHJILOBI IepeBard i 0OMEXEHHS Ta 3arajbHi MPOIEeCyalbHi
ACIIEKTH 1X BUKOPUCTAHHS i1 9ac mpo¢eCiiHHOl miATOTOBKH.

Jlitepatypi, NpHUCBSYCHI aJaNTUBHUM CHCTEMaM BKe OLIbIIe
CTOMTTA. Inmel ajanTHBHOTO HaBYaHHA B CEPENOBHINI iHPOpMAIiHHUX
CHCTeM, IO TepeadayaloTh CTBOPEHHS YMOB iHAMBIAyati3alii HaBYaHHS,
mudepeHIianii 3aBaaHb, BpaXyBaHHS 1HIMBIIyalbHUX OCBITHIX MOTPEO
V4HIB, BHepiie Oynu po3risiHyTi B pobotax I'. Benmmkmens i A. bepra.
MaTteMaTHYHUMH 1 TEXHIYHUMM aclieKTaMu peaji3alii aganTHBHUX
CUCTEM HaBYaHHS, 30KpeMa IMUTAaHHSIMU alrOPUTMI3allil, IPOrpaMyBaHHs
1 TexHiuHUMH 3acobamu 3aiimamucs C. Ilpuiima, B.I1. Becnanbko,
H. FOnanesuy, /1. JToenos, H. Mopse, T. ['épreii, M. Khribi, Huong May
Truong, K. Zamli. BueHi BBakaroTh, 0 aIalTUBHI CUCTEMH IiITOTOBKU
NMOBUHHI OyAyBaTH OCBITHIO CTpaTerilo y4HS 3 ypaxyBaHHIM
nepcoHalizanii, mo mnepeadavyae: aJanTHBHY B3a€MOJIiI0; aJalTHBHE
MOJAHHA KypCy; aJalTUBHUA KOHTEHT HABYAIBHOTO Marepiany;
aIaNTHBHY MiATPUMKY CIIiBIpari. [CHyIOTs pi3HI MiAXOIU 1O HaBYAHHS,
o mepeadavaroTh alanTaiiio A0 moTped yuHs [3]: MakpoananTHBHHMA
MAX 1T TAXIT J0 afanTamii 3 BpaxyBaHHAM IHAWBIAYyadbHUX 3110HOCTEH
YYHIB; MIKPOQJIaNTUBHUMA MiAX1T; CIUTBHO-KOHCTPYKTUBICTCHKHAN IIXIT;
JIBOXCTYIICHEBHI MMIJXiJ: TIOEJAHYE B cO0i MIKpOaJaNnTHBHUK MiAXia Ta
MiJXI 10 aJanTarii 3 ypaxyBaHHSIM iHAWBIAyaTbHUX 374i10HOCTEH yUHIB.
Psn aBTOpiB BHAUIIIOTE HACTYNHI HapamMeTpd aJamnTaiii Ha OCHOBI
1HIMBITyaTbHIX 0COOIMBOCTEH KOPUCTYBaUa: iHTEIEKTyaIbHi 3110HOCTI;
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KOTHITHBHI CTHJII, poOOYa €MHICTh TaM’sTi, CTHUJII HaBYaHHS, MTOYaTKOBI
3HaHHS, PIBEHb CTPECY.

[Ipotsirom GaraTb0X POKIB NPOBOMIACH BEIHKA KUTBKICTh JOCIIIHKECHb
IIOJI0 CTHJIFOBUX OCOONMBOCTEH Ta yMoOmo0aHh HAaBYAHHS CTYICHTIB.
[lepire BU3HAYEHHS «CTWIIO HaBYAHHA» HanexuTh Keefe, sxuii omucas
CTWJIb HABYAHHS SIK CYKYITHICTh KOTHITUBHHX XapaKTEPUCTHK, CXUIIbHOCTEH
Ta TICUXOJIOTTYHUX (DAKTOPIB, SIKi CIYI'YIOTh CTAHJAPTHUMHU ITOKA3HUKAMU
TOrO, SIKUM YHHOM CTYJICHT CIIPHIMAE, B3aEMOJIIE Ta pearye Ha CepeIOBHIIE
HaBuaHHA. J[esKi BUeHI BU3HAYAIOTh «CTHJII HABYAHHSD) SIK THITOBI 11a0JI0OHH,
0 JIOJIMHA BHUKOPHCTOBYE JUIS OIPAIFOBAHHS OTpHMaHoi iH(popMariii
a00 3aCTOCYBaHHsI IIIXOJIB IIOAO BHPIIICHHS HABYAJIGHHUX CHUTYAIIil.
R. Felder i R. Brent Bu3HaYarOTh CTWII HaBYaHHS SK XapaKTepPHY
KOTHITHUBHY, €MOIIIHY Ta ICUXOJIOTIYHY MOBEIIHKY, IO CIYI'YE BiTHOCHO
CTaOUTPHUM TOKA3HUKOM TOTO, SIK YYHI CHPHHAMAIOTH, B3a€EMOJIIOTH Ta
pearyioTh Ha HaBuanibHe cepenoBuule [4, c. 58]. M.A. XonoaHa 3ayBaxye,
10, HE3Ba)KAI0UM HA TEOPETUYHI BiJIMIHHOCTI MK KOTHITUBHHMH CTHJISIMH
Ta 3MI0HOCTAMM, Ha MPAKTHI[l BOHU B3a€EMHO MEPETUHAIOThCsA. OTXKe, CTHII
SBISIIOTE  COOOI0 HE TIespeBark, a OCOOJMBHU THI IHTENCKTYaTbHIX
3MI0HOCTE — METAKOTHITMBHI 3[aTHOCTI, IO € «IHIUKATOpaMH
c(pOpMOBAHOCTI TICUXIYHMX MEXaHI3MIB, SIKi BiIIOBIIAIOTH 32 YIIPABIIHHSI
MPOLIECOM TIepepoOKu iH(popMmarii» [5, c. 20].

[TixBuineHHi BUMOTH 10 KBaiiKaIlii cydacHHUX OIepaTopiB CKIIaTHUX
CHCTeM KepyBaHHs, 30Kpema, maucrierdepiB YIIP, Ha Hamy mymKy,
00YMOBJIIOIOTh HEOOXIJHICT Y CTBOPEHHI YMOB JUIS HLIECIIPIMOBAHOTO
OMaHyBaHHS HMMH THX 3HaHb, YMiHb Ta SKOCTCH, SIKI CHPUSTUMYTb
TIBUILICHHIO MOTHUBAIIl /IO HaBYaHHS Ta CAMOBIIEBHEHOCTI, YCITIIIHOMY
npoQeciifHOMY pPO3BUTKY, Oe€3IepepBHOMY ITBHIICHHIO KBaihikarii
OPOTATOM  BCBOTO  TPOQECIAHOTO JKUTTS 33 PaXxyHOK PO3BHHEHOL
camoopranizaiii, ocobucroro i (axoBoro caMOBIOCKOHAJICHHS. AJe
HAWOUTBI BaKIMBHM 3aBIaHHsSM camocnpsiMoBaHoro HapuanHs (CCH)
aBiaUCIeTICPiB € HABUMTH MaHOyTHIX aBiaJuCIeTdepiB B yMOBaX
BUPOOHHMIITBA CAMOCTIMHO iJICHTU(IKYBATH, AaHAII3yBaTH 1 CBOEYACHO
BUIIPABIIITH BJIACHI TOMWIIKK, OUTHII €(QEKTHBHO KepyBaTH BIIACHUM
KOTHITUBHAM HABAaHTA)KCHHSIM, BHKOPHCTOBYIOUM IPU [EOMY PO3BHHEHI
HaBHKH pedIieKcii.

Mogens iHAUBI Ty IbHUX CTUIIIB HABYAHHS KypCaHTIB-aBiaJiucIeTYepiB
Ha TPEHa)KepaxX IOBHHHA TOKPUBATH IHIUBIIyalbHI THIOBI CXIJIBHOCTI,
oOMeXeHHsI Ta TiepeBard MalOyTHIX aBiaJuCIIETYepiB B KOTHITHBHO-
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JISUTBHICTHOMY, MOTHBAIIHHO-BOJIBOBOMY, EMOLIMHOMY Ta pedIeKCHB-
HOMY BHMipax. BapiaTuBHiI OJIOKM HaBYAIBHUX Jil, CKIIAJICHI BiIIIOBIITHO
JI0 pO3pOOJICHOT MOJIENI CTUIIIB HABYaHHS, TOBUHHI OYTH YiTKO TIOB’s3aHi
3 BIJIMOBITHUMY CTHJIBOBUMH KOMITOHEHTAMH BU3HAYEHUX TUIIOBUX CTHUIIIB
HAaBYaHHS. SIKIIO MOMMJKHM Ta (POPMATUBHI OILIHKH, MOXYTH BHCTYIIATH
OCHOBOIO Ui (OPMYBaHHS KOMIUIEKCY KOPETYBILHUX CTpaTerii
HABYAHHS KypCAHTIB-aBiaIUCIIETYEPiB, TO caMme 13 BpaxyBaHHIM iX
IHIUBITyaTbHUX ~ CTWIBOBUX OCOOJMBOCTCH TIOBHHEH BHU3HAYATHCS
ONTUMATILHUN KOMITJIEKC MPUAOMIB HaBYaHHS 1 HABYATILHUX JIiH 31 CKIIaTy
o0Opanux crpareriii. [lpu mpomy Tpeba BpaxoByBaTH, IO iHAWBIAyaIbHI
BiZIMIHHI XapaKTepUCTHKHM MalOyTHiX mnucnerdepiB YIIP moxyrs Oyrtu
3aJIOKHUMH  BiJi 3aBJaHb (OCOONMMBO ISl TaKuUX IHIUBIIyaIbHUX
0COONMBOCTEH, SIK BIICBHEHICTh Y BJIIACHHUX CHJIaX, MOTHBAILA 1 T.I1.). J{is
(GOopMyBaHHS HAaBHYOK CaMOCHPSIMOBAHOTO Ta/ab0 CaMOPEryIbOBAHOTO
HABYaHHSI, PO3BUTKY peduiekcii y mpodeciiiHiii camopeanizarii (axibiis,
aJIanTHBHI CUCTEMM HaBYaHHS, 3aCHOBAaHI HA TaKOMY IiJXO[li, TIOBUHHI
MPOIIOHYBAaTA KYPCAHTOBI MOXKJIMBICTh KOHTPOJIOBATH IIOBHICTIO 200
YaCcTHHY TX HABYAHHSI Y BINIOBITHOCTI 3 PI3HUMHU «CTYIICHSIMU CBOOOINY.

HeoOxinHicTh ¢popmyBanus pednekcii Ta HaBuaok CCH y MaliOyTHIX
aBiamucreTdepiB  MOTpedye pPO3MIMPEHHS (JOMOBHEHHS) ICHYHOYOL
KOMIIETCHTHICHOI MOJeNi BUIYCKHHKA 32 OCBITHBO-TIPO(dECiiiHO0
MporpamMor0  «YTpaBIiHHA  TOBITPSHUM  PyXOM»  BIJTOBiJHOIO
CIIeITialli30BaHO0  KOMITeTeHTHicTIO.  Opranizamiiine, pecypcHe i
TeXHIYHE 3a0e3rnedeHHs (OPMYBAHHS TaKOi KOMIETEHTHOCTI MOBHHHO
0a3yBaTUCh HA ITEpallifHOMY IIJXOMiI IO HABYaHHS HA TPEHaXKEpax i3
CHUCTEMHHMM 3aCTOCYBaHHSM BCiX JIOUIJIbHUX CHHTETHYHUX 3ac00iB
TPEHAXy Ha PI3HHUX eTarax MiArOTOBKH.

3anponoHOBaHUK KOMIDIEKCHUH MiJXil CIPUATHME T'apaHTOBAHOMY
BUKOHAHHIO aBiaguclieTdepaMy IPOTPaMU TPEHAKEPHOT IIiArOTOBKU
i cTabinbHOCTI B HaBuaHHI. oro JOIINBHO 3aCTOCOBYBATH B aBTOMATH-
30BaHMX CHCTEMax KEpPYBaHHS SKICTIO TPEHAKEPHOI IiITOTOBKU
aBiagucrieTdepiB s (HOpMyBaHHS 3MICTY I1HAMBITyadbHHX CTpaTerii
HABYaHHS, a caMe BUOOPY aJaNTOBAaHHUX IO CTHIBOBHUX OCOOIMBOCTEH
YYHIB HAYalbHUX NI, IO BXOAATH JO IX CKIamy, B KOHTEKCTI PO3BUTKY
HaBnyok CCH. VY cBow dYepry, came Taki creliani3oBaHi HaBUYKH
JOTIOMOKYTh ~ PO3KPUTH  TIOTEHIia]l ~ 3aCTOCYBaHHS  aJalTHBHOI
MiATOTOBKH HAa TPEHAXePax 3 BPaxyBaHHAM CTHJIIB HABYAHHS MAHOYTHIX
aBiajMCIIeTICPiB.
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HOPIBHSIILHUM AHAJII3 TOKA3SHUKIB JTA3EJIA
IIPU POBOTI 3A JU3EJBHUM 1 I'A30JU3EJIBHUM
OUKJIOM B MPOLECI HIA'OTOBKU
CTYJAEHTIB TEIIVIOTEXHIKIB

IMerpenkxo B. T'.
KAHOUOAm mexHiuHux Hayx,

CMapuiuii HAyKosuil cnispoOImHUK,
Hayionanvnuii mexuiunuil ynisepcumem Yxpainu
«Kuiscoxuii nonimexuiynutl incmumym imeni leops Cikopcbko2o»
M. Kuis, Ykpaina

[MopmrHeBi MBUTYHH BHYTPIIIHBOTO 3TOPSIHHSA — OCHOBHI JDKEpena
€Heprii Ha JOPOXKHIX MalluHax, OymiBeNbHIN TeXHilli, aBTOMOOITBHOMY
Ta BOXHOMY TpaHCcHopTi. OmHUMH 3 HAWBaXIMBINIMX MpoOIEeM €
[MABUILEHHS MTAJMBHOI €KOHOMIYHOCTI 1 3HMKEHHS KiITBKOCTI TOKCHYHUX
BHKH/IIB JBUTYHIB.

B ocHoBi po6otu /B3 sexaTh KpyroBi TepMOAMHAMIYHI IPOLECH
MEPEeTBOPEHHS TEIUIOTH B MEXaHIYHy poOOTYy , sKi HAa3UBAOTHCS
IUKIaMH. Bia MOKa3HHMKIB UKy JBUTYHA 3ajeKaTh HOro eeKTHBHI
ITOKa3HHUKH.

Marepianu TpPOBEICHOrO JOCHIKCHHS PEKOMEHIYIOTBCS 10
BHKOPHCTaHHS TIPH IMiATOTOBIII CTYIEHTIB-TEIUIOTEXHIKIB B KypCi JICKIIii
3 guciuiuiian  «TexHiYHa TepMoauHaMmikay y posmim: [luknm
MOPIITHEBHUX ra30BUX JABHUTYHIB.

3HayHe 30UTBIICHHS B OCTAaHHI POKH aBTOMOOUIBHOTO MapKy, 1 sIK
HACJIiJIOK 301IBIICHHS] BUKWIIB BinpalboBanux rasie JIB3 mpusseno no
PI3KOTO MOTIPIIEHHSI EKOJIOTTYHOT 0OCTAHOBKH Y BEJTHKHX MICTaX.

BignpanpoBaHi ra3u AU3EIbHUX ABHTYHIB MICTSTh 3HAYHY KUTBKICTh
TOKCUYHUX 1 KaHIEPOTCHHHX pPEYOBHH 1 € HeOE3MEeUHHM JDHKepesioM
3a0pyqHCHHS TMOBITPS HE TUIBKM B HACENCHHMX ITyHKTaX 1 30HaX
Oe3rmocepeIHb0 HAONIKEHUX JI0 aBTOMOOUTBRHHX JOpIr, a i B Kap’epax
XIMIYHUX Ta TIPHAYOPYIHHX T ITPHEMCTB.

3HU3UTH EKOJIOTIYHY HANPY)KCHICTh JIO3BOJISIE 3aMiHA  PIIKUX
MOTOpDHHMX TAJIMB Ha albTCPHATHBHI Ta30Bi, 1 B TMepHIy dYepry
Ha npupoanuii ra3z (CIII).
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[IpupomHuii ra3 mNOPaKTUYHO HE MICTHTh CipYaHUX YTBOPCHb,
aQpOMATHYHHUX BYIJICBOAHIB Ta IHIIMX IOKiJUIMBUX KOMIIOHEHTIB 1
JIOCTaTHBO J10Ope 3mimyeThest 3 MoBiTpssM. Tobdro CIII ekomoriuHo
YHCTE MAlIHMBO, SKE 3aTHE YTBOPIOBATHA TOMOTEHHI CYMIlIi 3 TOBITpPSM,
10 HeoOXiJHO T HOpMakHOI pobotu [IB3.

Jpyra cyTTeBa MpHYMHA 3aCTOCYBaHHS Ta30BOTO NajldBa Ha
ABTOTPAHCIIOPTI I¢ 3/ICIICBICHHS MEPEBE3CHb 32 PaXyHOK HOr0 HIDKIOL
[iHA BiTHOCHO HAa(pTOBUX MHajuB. [Ipy MEOMY 3HMKYETBCS 3aJECKHICTH
ABTOMOOITLHOTO TPAHCIOPTY BiJ OCH3WHY 1 JM3CIBHOTO MaJMBa
B YMOBAX iX Pi3KOT0 JOPOKYAHHS.

EdexTrBHUM CTOCOOOM BHKOPHCTAHHS MPUPOIHOTO ra3y, sK IajanBa
s JIB3, € 3acrocyBaHHsS Tra30JHM3EIbHOIO IUKIY, IO PEai3yrTh
B IU3CNBHUX JBUTYHax. B [1] moBigoMisuioch mNpo  yHiBEpCalbHY
ra30[M3elbHy CHUCTEMY JKHBJICHHS 3 MIKPONPOIECOPHHM KEPYBaHHSIM
JUIL aBTOMOOUTBHUX am3eniB 3 MexaHiuauMu PYO, sxy po3poOiieHO
B KIII im. Irops Cikopcbkoro cminbHO 3 ¢ipmoro «ABtol azl'mobam.
B naHifi craTTi TOpenCTaBICHI  PE3yNbTaTH  EKCIICPUMEHTAIBHUX
JOCIIJPKEHb Ii€1 CHCTeMHU Yy CKJIalli BaHTaKHOTO aBToMoOunst ["TA3-3309,
o Oynu TpoBezeHi B jabopaTopii JOCHTIIKCHHS BUKOPUCTAHHS TAJINB
ta exouorii 11 «/lepxxaBrorpancH/{InpoexT» Ha €IEKTPHYHOMY CTCHII
TATOBUX BJIacTHBOCTEH Mo. 4819 BM

Jls OLIHKKA EHEePreTHYHMX, CSKOJOTIYHUX TOKa3HUKIB Ta MaJMBHOI
eKoHOMIYHOCTI aBToMoOUIs ['A3-3309 mpu BUKOPUCTAHHI B SKOCTI
CHJIOBOi yCTaHOBKH nBUryHa J[-245.7, 1o mpairoBaB 3a IH3EIbHHM 1
ra3ofM3eJbHAM IIMKJIOM, IIiJi Yac CTCHIOBUX JOCHiKeHb, OyIo
BU3HAYCHO CEPil0 HABAHTAXXYBATGHHUX XapaKTepHCTUK. HaBaHTakyBambHi
XapaKTePUCTHKY BH3HAYAIUCH IS TAKUX YaCTOT 00EPTaHHS KOMiHIACTOTO
Bana aurysa: n;=1000 x8”, n, =1300 x5, n, =1600 x8™, n, =1900 x5,
1, =2200 xB™".

Jns mnpuxmagy Ha puc. 1 1 2 moka3aHI HaBaHTaXyBaJbHI
XapaKTePUCTHKH TMpH 4acToTi n,; =1600 xB"'. 3rizHo  TexHiuniii
nokymeHTanii [2] Ha aBuryH J1-245.7 MakcuMallbHUN KPYTHUA MOMEHT
Bianosimae wacrori 1600 xB' i cramosuts 410 Hwm. Sk BuaHO
3 MOKA3aHUX XapaKTePHUCTHK, mpu Jactoti 1600 xB"' 3HAUCHHS KpyTHOTO
MOMEHTY JBUTYHa nopiBHIOe 410 HM, mo cmiBmajae 3 BenuunHOO MK,
HaBECHOIO B TEXHIUHIN noKyMeHTarii. [Ipy BU3HaYeHHI MaKCUMaIILHOTO
KpYTHOTO MOMeHTy Oyno BpaxoBaHo KKJI TpaHcwicii, 3Ha4eHHS SIKOTO
OTpUMaHO 3 JIOBiMTHUKOBUMHU JaHUMH [3]. Ha XapakTepucTrukax mokasasi
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OTpUMaHI B 3aJEXHOCTI BiJl KPYTHOTO MOMEHTY JBHTYHa TaKi
MOKA3HUKU: BHUTPATH Au3eibHOro manmBa, mositpst i CIII 3a romuny
(Gran Guos1 Gras), KoHIIEHTpaI1 y BT okcuny Byraemto CO, ByTJeBOIHIB
CH,, okcumiB a3oty NOy Ta TUMHOCTI BIANIPAlbOBAHKX ra3iB.

AHali3 OTpUMaHMX 3aJIEKHOCTEH MOKAa3ye, IO MOTYKHICTh JBHUTYHA
pu poOOTi 3a TU3ETHLHUM Ta I'a30AU3EIbHUM ITUKJIAMH MaiKe 0JHAKOBA,
IO AOCSTAETHCS PETYIIOBAHHSAM Yacy BiIKPHUTTS ra30BHX (POPCYHOK IPU
PpOOOTI IBUTYHA 32 Ta30AU3EIBHUM [TUKIIOM.
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loguuHa BHTpaTa MOBITPS HAa BCIX HABAHTAKYBAJIBHUX DPEXKHMax
mpu poOOTI 32 Tra3oAu3eIbHHM IMKJIOM TPAKTHYHO  CITiBIAJA€E
3 BUTPATOIO MOBITPS MPH pOOOTI 3a MU3EIBHUM LHUKIOM. BiIMiHHICTB
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MOJKHA CIIOCTEpIiraTd Ha HH3bKHX YacTOTaX OOCpTaHHS KOJIIHYaCTOrO
Baja JBWIYHa, ane BoHa ckiagae jwmme 4%. [oguHHA BHTpaTa
IU3ENBPHOTO MaliBa HpU POOOTI 3a Ta30qu3eIbHUM ILUKIOM IPU
gacToTax 0GepTaHHs KOIIHYACTOro Baa ABUryHa 71,=1000 x8™' Ha 73,3%
MEHIIIA 332 BUTPATY MajJKMBa MPU POOOTI ABHTYHA 32 TU3CIHHUM IHKIOM.
s Ternentis 30epiraeTbes i Ha IHIMX pekuMax 1 ckianae 70% mpu
n,=1600 x8™" i 57% npu n,=2200 xB™".

JuMHICTD BignpalbOBaHUX Ta3iB MpU poOOTI 3a Ta30U3eIbHUAM 1
JIU3EJIbHAM LIUKIIOM B pexxkuMi 1;,=1000 xB| B Mexax Bix 0 no 130 Hm
(o cxmamae 50% Big MakCHMaJIBHOTO KPYTHOTO MOMEHTY Ha JTaHOMY
pexuMi) Maibke HE BIAPI3HIETHCA, a NPU MOJAIBIIOMY 3POCTAaHHI
HaBaHTKEHHS MPHU poOOTi 3a AU3EILHUM IUKJIOM TUMHICTh BI' mounHae
CTPIMKO 3pOCTAaTH 1 TpU 3HAYEHHI KPYTHOro MoMeHTy Mx=257 Hwm
(100% ©Ha manomy pekumi) ctaHoBUTH 9% y mopiBHsaHHI 3 0,5% mpu
po0OTi 3a ra30u3eNbHUM HUKIOM. L 3almexHicTh crocTepiraeTbes i
Ha [HIIMX peXUMax: B pexumi n,=1600 XB' CyTTeBe 3pOCTaHHS
JMUMHOCTI IpU poOOTi 3a IU3EIbHUM PeKUMOM NodyrHaeThest Bix 200 Hm
(50% Bixm MakcUMaTBbHOTO KPYTHOTO MOMEHTY Ha JaHOMY PEXKHMI), MpH
n,=2200 x8"' 3pocraHHs aEMHOCTI crocrepiraetbes mpu 190 Hwm
(48% Big MaKCUMAaTBHOTO KPYTHOTO MOMEHTY B pexkumi). [Ipu moBHOMY
HaBaHTaXXEHHI B pexuMi 7,=1600 xB"' MakcuManbHe 3HAUCHHS IUMHOCTI
ctaHoBuTh 23% y mopiBHsHHI 3 6,3% npu poOOTi 3a ra3oau3eIbMUH
IUKIIOM, B pexkumi 1,=2200 XB" MaKCHMalbHe 3HAYCHHS AMMHOCTI npu
po06oTi 3a mu3enbHUM IHKIOM focsrae 40% y nopiBasHHI 3 19% mpu
po0OTi 32 Ta30IM3EIIEMUH IIUKIIOM.

KonnenTparii okcuniB azory y BI' mponopIfiitHo 3011bIIyIOTECS TIPH
3pOCTaHHI KPYTHOTO MOMEHTY SIK 3a JHM3EIBbHHM TaK i ra30Au3elIbHUM
mukioM. [le 3alekHICTh CIOCTEepiraeThCsi Ha BCIX HABAHTAKYBATBHIX
pexumax. [Ipu po6OTi 38 ra30XH3EIBHAM LHKIOM B peskuMi 7,=1000 xa™
KoHueHTpanii NOy Maibke B JBa pa3d MCEHII HDK mpu poOoTH 3a
MU3eNPHAM  [UKIOM. Ha  IHIIMX  HaBaHTaXyBaJbHUX  peMax
CIIOCTEPIracThCs MaiKe Taka cama KapTuHa — 3MeHIIeHHS BMicTy NOy
npu poOOTi 3a Ta30IU3EIBPHAM IMKIOM Yy MOPIBHSIHHI 3 POOOTOO
3a IU3EJIBHUM IUKJIOM B peskumi 71,=1600 xB" cranoBuTh 26% i 25%
B pexunmi 17,=2200 xB™.

Bukumu ByrieBomauiB [ [C,H,, fAKi BUMIPIOBAINCH 3a METOIOM
MOJYM’ STHO-10HI3aI[IfHOTO TOTIATIOBAHHS, IPH POOOTI 3a ra30H3eIbHAM
IUKJIOM y TOPIBHSIHHI 3 pOOOTOIO 3a JM3CIBHUM IMKJIOM, Y JEKiJIbKa
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pasiB Oumbllle y Mexax BCi€i HaBaHTAXKYBAaJbHOI XapaKTECPUCTUKU 1
nocsraroTh 2830 muH! B pexumi 1,=1000 xs", 2030 mun” B pexuUMi
n,=1600 x8™ 12720 mue™' B peskimi 7,=2200 xB™.

[Ipu BumiptoBanHi BukUAiB ByrieBoaHiB CnH, 3a MeromoM
iH(ppaYepBOHOI CHEKTPOCKOMIi iX 3HAYEHHsI JOCATaloTh 925 MiH
B pexnmi 7,=1000 xB™, 659 muan" B pesxumi n,=1600 x8" i 915 mun"
B pexnmi 7,=2200 x8™.

Bukugu CO npu poOOTI 3a JU3ETBHUM IIMKJIOM Ha pPEXHMax
n,=1600 x8™" i n,=2200 x8™" craGinbHi i Maiike He 3MIHIOKOTHCS M Yac
3pOCTaHHS HaBaHTaXCHHsA. B 000X pexumax HaiOiIBIIOro 3HAYCHHS
BMmicT CO y BI' HaOyBae mpu BiJICYTHOCTI HaBaHTa)XEHHS Ta CTAHOBUTH
B pexuMi 7,=1600 xB"' 0,08% i 0,07% B pexumi 7,=2200 xB.
[Tpu poGoti 3a razommzensHUM THKIOM BMicT CO y BI' mocrymoBo
3poctae, gocsraroun cBoro Makcumymy 0,26% npu 233 Hm B pexumi
n,=1600 xB" i 0,4% npu 231Hwm B pexumi n,=2200 x8"'. Jami, B 060x
BHIIAJIKAX, CIIOCTEPIraeThes IOCTYNOBE 3MeHIeHHS BMicTy CO.

[Ipu poOoTi JBUTYHA B PEXKHMI XOJIOCTOTO XOAY XapakTep BUTPAT
JM3EIFHOTO MaTKuBa MPU POOOTI 33 ra30AM3EIbHUM 1 AU3EIBHUM IIUKIOM
Mai)Ke OJHaKOBWH, aje mpu poOOTI 3a Ta30AM3CIbHUM IMKIOM IIi
BUTpaTH Ha 35% MeHIi.

Hummuicte BI' B pexwumMi xomocroro xoay ao n, = 1600 xB" oHAKOBA
SK TpA PoOOTI 3a Ta30AM3ENBbHUM TaK 1 JTU3EIBHAM ITUKJIOM, Jai
MIpY 3pOCTaHHI  4acTOTH OOepTaHHS KOJIHYACTOrO Bajla JBUTYHA
CIOCTEPIracThCsl 3MEHIICHHS 3HAYCHb TUMHOCTI, IPH poOOTI JIBHUTYHA
3a ra30[IM3ebHAM IMKJIOM VY TOPIBHAHHI 3 pOOOTOI0 32 JHU3EIHHUM
nukiom. [lpu n,= 2200 xB™! 15 PI3HUIISA CTAaHOBUTH 1%.

Iepexin Ha Ta30mU3CIBPHUN  PEKUM  JIO3BOJSIE  3MEHINUTH
koHueHTpanii NOy y BI' B pexwuMi X0I0CTOro X0y Maixke B 2 pasu, IIo
B)KJIMBO, OCKUIBKH JBUTYH TPAIIO€ B I[LOMY PEKUMI 3HAUYHUH IMEpion
9acy B pyci 110 MicCTy.

Bwmict ByrmeBogniB 'y BI' mpu poOoTi 3a IHM3ENBHHM IMKIOM
B PEKUMIi XOJIOCTOTO XOJy CTaOUIbHI 1 HE 3MIHIOKOTHCS MPU 3POCTaHHI
9acTOTH OOEpTaHHS KOJIHYacTOro Bana naBuryHa. Ilpm poboti 3a
ra3ofM3elbHAM IUKJIOM BMICT BYIJICBOAHIB 3 POCTOM YacTOTHU
0o0epTaHHs KOJIIHYACTOTO Bajia JIBUTYHa PIBHOMIPHO 3MEHIIYEThCS 1
CTaHOBUTH Tipu 1, = 880 xB" 335 mun i ipu 1, = 2200 xB" 278 mun™.

[pu poGOTi 3a ra3zou3eabHAM LUKIOM OKCHAY BYTIICIIO 3 POCTOM
4acTOTH OOEpTaHHS KOJIHYACTOTO Baja JBUTyHa 30UIBIIYETHCS Bia
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n, = 828 xB" 110 n; = 1300 xB" y Mexax Big 0,02% mo 0,08 maii
3pOCTaHHS YHOBUIBHIOETHCS 1 TIpH 11, = 2200 xB"' cranosuts 0,1%. Bumict
okcuay Byriiento y Bl mpu po0OoTi 3a ra30{u3eNbHAM ITUKIOM B PEXHUMI
XOJIOCTOTO XOAy CTaOLIbHUE 1 Maike He 3MIHIOIOTHCSI MPH 3POCTaHHI
9acTOTH 00EPTaHHS KOJIHYACTOTO Bajia JBUTYHA.

[IpoBeneni noCTiKEHHS MOKA3aJd, 110 JBUTYH CTa0UIBHO TpAIfoe
SK 3a JU3CIBHUM TaK 1 ra3ofu3elbHAM IuKiIamu. [Ipu mpomy mpu
nepexoli Ha poOOTYy 3a Ta30AM3EIbHUM IIHKIOM OTPUMYETHCS 3HAYHA
CKOHOMisl IU3eNBHOTO mNanuBa. MOXXKHAa OYIKYBaTH IIOKpAIIECHHS
€KOJIOTTYHMX TIOKAa3HWKIB aBTOMOOWIS, TaK SK y BUMNAAKY POOOTH 3a
ra30[M3eIbHAM PEKAMOM 3HAYHO 3HMIKYIOTHCS KOHIICHTpPALlii OKCHIIIB
a30Ty 1 qumHiIcTh BT
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CONCEPT OF INTEGRATED RELIABILITY
AND RESOURCES MANAGEMENT ON ROAD TRANSPORT
OF UKRAINE IN PROCESS OF TRAINING MASTERS
IN ROAD TRANSPORT

Rogovskii 1. L.

Doctor of Technical Sciences, Senior Researcher,
Associate Professor at the Department of Technical Service
and Engineering Management
named after M. P. Momotenko,

National University of Life and Environmental Sciences of Ukraine
Kyiv, Ukraine

Peculiarities of master’s degree in road transport at National
University of Life and Environmental Sciences of Ukraine is
combination of high level of training with the formation of a student’s
scientific worldview and providing a broad outlook in the fundamental
and professional spheres. Achieving this goal is based on the principles
of continuity and individualization of learning, fundamentality and
integrity of knowledge, practical orientation and awareness of the place
of acquired competencies, the symbiosis of scientific and systematic
approaches. The strategy for the scientific and technical development of
road transport in Ukraine for the period up to 2030 defines the guidelines
for the innovative development of the industry [1, p. 9]. One of these
benchmarks is the requirements for reliability, operational readiness,
maintainability and safety of wheeled vehicles.

The strategy provides for an increase in the operational readiness
factor of wheeled vehicles to the level of 0.98, a decrease in the labor
intensity of repairs by up to 50%, an increase in between-repair runs by
2-3 times, and the mileage between maintenance by 3-10 times.
Currently the share of the cost of fixed assets of the infrastructure is
more than 60% of the total value of the fixed assets of the industry, and
the share of operating costs for infrastructure facilities is about 35% of
the total costs. Optimization of infrastructure maintenance costs is one of
the key tasks of the industry. As a result of many years of underfunding,
the depreciation of fixed assets has constantly increased, which has led to
the fact that at present the depreciation of some elements of the road
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transport infrastructure, the most critical in terms of the consequences
of failure, has reached 70% [2, p. 20].

A significant increase in prices for materials in recent years leads to a
significant increase in the cost of repairs. For this reason, while
maintaining the value of the annual financing of repairs, the volume of
work tends to a constant decrease. As a result, the length of track
sections and the number of other infrastructure facilities with various
types of overdue repairs are growing. The created conditions, as well as
the processes of changing the organizational structure of the road
transport infrastructure in Ukraine require the use of integrated
management of reliability, safety, risks and resources using the
methodology of ensuring reliability, availability, maintainability and
safety (RAMS), in accordance with IEC 62278.

The goal of implementing integrated management of reliability,
safety, risks and resources in road transport is to solve one of the main
tasks of innovative development — to reduce the cost of the life cycle
infrastructure facilities and wheeled vehicles, provided that a high level
of reliability of technical means and the required level of safety of the
transport process is ensured.

Integrated management of reliability, safety, risks and resources in
road transport is intended for the implementation of the following main
tasks: management of the company’s operational work using a system of
operational reliability indicators, expressed in units of measuring the
volume of work performed by each department; management decisions
on the operation of infrastructure and wheeled vehicles of the company
should be based on a risk assessment at all stages of the life cycle.

The safety management of the transport process is based on the
following postulates: safety is achieved by reducing the risk to an
acceptable level; residual risk should not be higher than the acceptable
level; acceptable level of risk is assessed and adjusted at all stages of the
life cycle; managing the economic risks of production activities, the
ALARP principle should be followed, as low a level of residual risk as is
reasonably possible, based on the resources of the company; in relation
to risks related to the life and health of people, animals, environmental
safety, when taking protective measures, they should be given priority
over with the commercial interests of the enterprise; life cycle cost
management should be carried out based on the results of the current and
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integral assessment evaluation of operational indicators of reliability and
safety of technical means, taking into account the human factor (its
quantitative impact on reliability and safety, as well as the implemented
system of training and retraining of operators); all procedures for making
managerial and other decisions in the operational work of infrastructure
and vehicles of the company at all stages of the life cycle should be
carried out in accordance with the requirements of the developed
regulatory documents of the industry within this area.

Since we are talking about new or changed approaches to procedures,
the introduction of such immediately leads to costs.On the other hand,
there are potential opportunities for improvement and savings, which can
be demonstrated by the following examples:

1) Holistic, risk-based approach to problem-solving facilitates the
introduction of new working methods and technological innovations.

2) Consistently managing reliability and safety performance reduces
risk during the design process by identifying problems earlier.

3) Consistent, structured documentation creates reusability and
acceptance based on evidence of the safety of products from different
manufacturers.

Within the framework of the Concept, a consistent approach to the
implementation of the key provisions of the methodology for the
integrated management of reliability, safety, risks and resources in road
transport has been determined. The main goal of the concept is to
contribute to the achievement of a common understanding and approach
to the management of reliability and safety indicators of road transport
facilities from the standpoint of assessing risks and life cycle costs.
Integrated management of reliability, safety, risks and resources in road
transport means in many ways a change core principles: from rule-based
risk assessment to security-based risk assessment; from descriptive
requirements specifications to function-oriented specifications; from
system design to bottom-up approach to top-down design; from a
technical approach to an approach based on a holistic, system-oriented
view. The concept covers all stages of the life cycle of road transport
objects, for developing special requirements for the reliability and safety
of infrastructure and wheeled vehicles to meet these requirements
vaniyam. Integrated management of reliability, safety, risks and
resources in road transport is intended for:
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1) quantitative assessment of production activities of enterprises,
taking into account failures and organization of maintenance and
operation;

2) control and comparing the activities of structural divisions within
the enterprise based on indicators that take into account the
characteristics of structural divisions and their production activities;

3) predicting the number of expected failures, taking into account a
given amount of work performed;

4) assessing real losses in depending on the reliability of technical
means;

5) promptly solving the issues of ensuring the safety of the transport
process.

Integrated management of reliability, safety, risks and resources in
road transport is a technology that contributes to improving the quality of
services in road transport. This technology is characterized by several
components, namely: factors influencing the reliability and safety of
railway transport facilities, as well as means of achieving reliability and
safety; risk and safety integrity; life cycle cost. Reliability and safety are
characteristics of the long-term operation of the system and are achieved
through the application of existing engineering concepts, methods, tools
and technologies throughout the life cycle of the system. The reliability
and safety of a system can be characterized by both qualitative and
quantitative indicators of the level of a given system or subsystems and
components that make up this system, at which you can rely on the fact
that they are functioning properly, and are also ready for use and safe
(Fig. 1). Achieving the goals of safety and reliability during operation is
possible only if all the requirements of reliability, maintainability and
durability are met, while monitoring the current and long-term activities
related to maintenance and operation, as well as the external environment
of the system.

The safety of the system depends on the severity of the consequences
of failures. System safety depends on the maintainability of the system in
terms of ease of maintenance, safety failure modes, and time to recover
the system in safe mode. Failures in a system operating within the
application boundary and in the external environment will be definite
affect the behavior of the system. All failures adversely affect the
availability of the system, while only certain failures will have a negative
impact on safety in a particular application. The environment can also
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affect the functionality of the system and, in turn, the safety
of applications in road transport.

LIFE CYCLE RESOURCE, RISK AND RELIABILITY MANAGEMENT

LIFE CYCLE COST

SAFETY
SECURITY LEVEL
RISK LEVEL

Residual Risk  Acceptable Estimated
Rlsk Risk

RELIABILITY

PARTIAL RISK COVERING PARTIAL RISK COVERING PARTIAL RISK COVERING
BY SAFETY FUNCTIONS WITH SAFETY MEANS DUE TO THE MAINTENANCE I

SYSTEM

GENERAL RISK COVERAGE WITH ALL SAFETY MEASURES

_

Fig. 1. Main components of integrated management of reliability,
safety, risks and resources in road transport
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INTEGRATION OF PRACTICAL EXPERIENCE INTO
ACADEMIC ARCHITECTURAL DISCIPLINES FOR
STUDENTS OF BACHELOR’S AND MASTER’S LEVELS

Serhiiuk I. M.
Candidate of Architecture,
Associate Professor at the Department of Architecture
and Environmental Design,
The National University of Water and Environmental Engineering
Rivne, Ukraine

Rapid changes in society, particularly in the architectural and
construction spheres, force constant adjustments in the process of
training future specialists in relevant fields. New requirements and
wishes from employers regarding the skills that are desirable to acquire
while studying at the university, and in the "field" only to improve,
appear every day. Most often, this applies to the skills of practical
orientation in the execution of project documentation of real objects, the
ability to understand and apply the requirements of urban planning
regulations, laws, etc [4].

The analysis of students’ consulting of different years allows to
identify the main two problem areas for further consideration: the
practical implementation of project documentation for bachelors and the
application of the legal framework of architectural and construction
standards for masters.

In the first case, from the beginning of study in architectural
specialties, students face difficulties in integrating theoretical knowledge
into further practical work. In particular, the study of the discipline
"Fundamentals of Geodesy" in the st year does not receive a logical
continuation in the discipline "Architectural Design", where it should be
partially reflected in the ability to perform vertical planning of design
areas. Accordingly, in the preparation of bachelor’s diploma there are
questions about the section of the master plan, in which students are
poorly oriented. The same applies to the basic questions of further work
after graduation: how to perform project documentation, which sections
make up the working project, under what conditions the expertise of the
object, who can get a qualification certificate and how, etc [3].
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According to the Law of Ukraine "On Higher Education", the first
(bachelor’s) level of higher education provides a person with theoretical
knowledge and practical skills sufficient to successfully perform
professional duties in the chosen specialty, there is an urgent need to fill
these gaps in education [1].

The best solution may be to involve qualified practical architects,
who have experience, knowledge and skills in the outlined issues. The
implementation of individual disciplines (for example, in selective
blocks) and modules in approved subjects will help students get
acquainted with the design process, the peculiarities of teamwork with
associates (design engineers, plumbers, electricians, etc.), all stages of
the project: from the idea and discussions with the customer to the
commissioning of the constructed object.

For example, the selective course "Technology of project
documentation in architectural activities" involves the study of
different types of project and urban planning documentation, its
composition, stages of design, principles of execution and design of
drawings. Also the peculiarities of preparation of permit
documentation, its approval, examination, etc. Some issues include the
rules of design of architectural drawings and features of the General
Plan part, in particular the vertical planning of the land [5]. Practical
classes include acquaintance with examples of project documentation
of real objects and performance of test work in the form of drawings of
an individual house project with part of GP (vertical planning)
according to the State standards of Ukraine [2].

Such implementations of practical skills in the theoretical learning
process will prepare productive professionals who will be able to cover a
much wider range of architectural labor market than just visualization of
design solutions.

The second (master’s) level of higher education involves the
acquisition of in-depth theoretical and/or practical knowledge, skills,
abilities in the chosen specialty (or specialization), general principles of
methodology of scientific and/or professional activities, and other
competencies sufficient to perform innovative tasks [1]. Already having
some practical experience in the project field, students are faced with
issues of proper understanding and application of the regulatory
framework in the field of architecture and construction. For example, the
theoretical component of the discipline "Legislation and modern
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problems of architectural design" can help them to navigate the range of
laws, regulations, procedures, etc. in Ukraine, and practical — be able to
apply them in practice.

It would be useful to acquaint applicants more closely with the
peculiarities of work with objects of historical and architectural value. In
particular, the selective course "Basic principles of renovation and
revitalization of historical and cultural heritage" provides a
comprehensive approach of these issues from a legislative, economic and
architectural point of view. Consideration of objects that have a protected
status or historical and architectural value, and further work with them is
a task for both the community and for government officials. An
integrated approach to objects of different functional purposes
(industrial, religious, etc.) allows to determine the value of this heritage
and further ways of its revitalization, renovation and possible use.
Graduates have the opportunity to work in management positions in
architecture and urban planning, so basic knowledge on these issues must
be obtained at the university.

As in the first direction, it is also advisable to involve practical
architects to classes, especially the practical component; to invite heads
of departments and divisions of architecture to get acquainted with the
specifics of the work of public self-government bodies; to attend
architectural and town-planning councils with students for a better
understanding of the process of solving citywide issues, etc.

Architectural education has been more practical, although the
theoretical component is also integral. Therefore, the involvement of
practical architects with experience in work with real objects in teaching
of certain disciplines is extremely important in the training of future
professionals who need the modern industry. Perhaps, this approach will
allow students to better navigate the chosen profession and avoid the
chaotic development of our cities in the future without developing
integrated approaches to the organization of space.
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OCOBJIMBOCTI HABYHAHHSA ITPABOOXOPOHIIIB
OCHOBAM KIBEPBE3IIEKIA

CaarBincbka B. M.
BUKAOAY KAGheOpU KPUMIHATLHO20 NpaAsd, NPOYecy ma KpUMIHAICTUKY,
Midichapoonuii cymanimapuuil yHigepcumem
m. Ooeca, Ykpaina

ChOroJiHi TPaKTHYHO BCi HAI[IOHAJIBHI CTpaTerii mo/o 3abe3rnedeHHs
KibepOe3nekn TMOB’sA3aHi 3 BHUKOPUCTAHHSIM Yy TIPOLIECI JIFOJICHKOL
JISDTBHOCTI  KOMIT'IOTEPHHX CHCTEM 1 TEICKOMYHIKAIMHUX —Mepex
(mo ocranHiX HajexuTh 1 Mepexka IHTepHer) [1, c. 17]. Ilpu uwpomy,
nmposiBaMu  KiOepHU3aIlii JisUTEHOCTI MPaBOOXOPOHINB € KiOeppo3Biaka
(ememeHT KkiOepBIUIMBY Ta Kibep3axucrty) [2, c. 105], xibepmpaso-
MOPYIICHHS Ta KibepoOOpoHa B yMoOBaxX KiOeppH3WKIB Ta Kibep3arpos.
[HHOBaALIITHIM MOMEHTOM Yy MPABOOXOPOHHIN c(epi CTaTo BUOKPEMIICHHS
Yy CaMOCTiliHe YIPABIIHHS B CTPYKTYpPi KPUMIHAJIBHOI MOMILIT MiIpO3ALTY,
IO CHeIiani3yeThcss Ha OOpoTh0i 3 BHCOKOTEXHOJIOTIYHHUM, aHTH-
COLIAVIbHUM ~SIBUIIEM — KiOep3iounHHicTI0. DopMyBaHHS SIKICHOTO
KaJpOBOTO CKJIAQJy PETIOHAJTBHUX IMiIPO3ALTIB YIPABIIHHS IIE TPHBAE
[3,c. 67] i BOHO B Cy4acHHX yMOBaX HE MOXKJIHBE 0€3 OBOJOMIHHS
OCHOBaMH KibepOe3nekH.

BinmoBimHo 10 maHWX OQIMIHHOT CTATUCTUKH €JUHOTO 3BiTYy
mpo ocid, sKi BYMHIIM KpPUMIHATBHI MPABOMOPYIICHHS Yy cdepi
BHKOPHCTaHHS €JIEKTPOHHO-O0YHCITIOBAIBHUX MAaIIHH (KOMIT FOTEpiB),
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CHCTEM Ta KOMII'IOTEpHHX Mepex i mepex 3a 2020 ta 2021 poku [4]
3aikcoBaHa ~ 3aHM3bKA  KUIBKICTh  KiOEpIPaBONOPYIICHb IO
YHEMOXKIIUBJIIOE (POPMYITFOBAHHS MaTEeMaTHYHOT BUOOPKH 1 PO3PaxyHKY
¢dopmyn. ToOTO MPOCITITKOBYETHCS JTATEHTHICTh KOMIT FOTEPHUX Kibep-
MPaBOIMOPYIICHb.

VYHacmiJIoOK BYMHEHHS KiOEp3JIOUMHIB YTBOPIOIOTHCS SIK TPATUIIiiHI
B KPUMIHAJICTUYHOMY CEHCI, TaK 1 HeTpaJHIliiHi a00 «Iu(ppoBi» Ciimy,
mo noTpedye MPOBEICHHS B TAKUX CIPaBaX HASBHICTH CHEIIAbHUX
3HaHb Ta NIUPOKOTO CIEKTPY CY0BUX eKcrepTus [5, c. 28].

Besnepeuno nepxaBa Mae morpeOy y MiATOTOBIN BiIMOBIIHUX
BHCOKOKBali(hikoBaHuX (axiBIiB B cepi KibepOe3neku; s TOro mood
BHIICPEDKATH TpaHC(HOPMYBaHHS KiOEP3JIOUMHHOCTI, OCBITHA poOoTa
3 MIATOTOBKH KiOEpIONMINEHChKMX TOBUHHA BIJHAWTH Ta BTUIUTH
HaMMporpecuBHinIi 3acodu HaB4YaHH: [6, c. 233].

Bapro migkpecmutu, mo B YKpaiHi CTBOpeHa BCs HEoOXigHa
3aKoHONaB4a 0aza Jyis MUQPpPoBOi TpaHchopMaIlil TepKaBU Ta PO3BUTKY
KiOepOe3nekH, OHaK KPUTHYHO HE BHCTAYa€ IIICHOI CHCTEMH OCBITH
B I[ilf rajTy3i Ta MiITOTOBKY BHCOKOKIACHUX (axiBIiB [7, ¢. 12].

Bignosinno mo CraHmapTy BHWIIOI OCBITH YKpaiHW: TMepIIui
(bakanaBpChKUii) piBeHb BHINOi OCBITH, Tamy3b 3HaHb 206 «lluBinbHA
Oesmnekay, cremansHicTh 262 «[IpaBOOXOpOHHA MisUTBHICTBY CIIEIiab-
HOKO (dpaxoBoro mpenmeTHOr) komnereHTHicTio CKI18 € 3maTHICTB
3a0e3neuyBatd KiOepOesreKy, eKOHOMiuHy Ta iHpopMaliiiHy Oe3rneky
JepkaBd, 00’e€kTiB KpuTHYHOI iHppacTpykTypu [8]. [Ipu mboMy Ha piBHI
OCBITHIX TpOrpaM y 3aKJiajiaXx BHIIOI OCBITH MPAKTHYHO HE Tepen0adeHoO
CHEIIATBHOI IMCIMILTIHU «KiOepOe3rieKa Jis MPaBoOOXOPOHIIIBY.

3BiCHO, B paMKaxX MPaBOOXOPOHHOI IISUTGHOCTI HE 3aBaIUTh
o0izHanicTs 3 TumiB artak (Dos, DDos, SEO), MepexxeBoro mpoTokory
NetFlow, NIST/NICE framework, HnamamryBanHs WEP/WPA2,
PSK/WP2, PADIUS, cucremu BusiBieHHs BTopruensb IDS/IPS, nanirora
kibepBOuiicTBa KillChain, ame 3a3Buuaii 1ie MOTIHONICHI 3HAHHS Tamy3i
12 «inopMariiiini TEXHOIOTIi».

OTxke, CydaCHUMH OCOOJHMBOCTSMH ITiITOTOBKH IPABOOXOPOHIIIB €:
nepen0aveHiCTh CIenKypcy 3 KiOepOe3nekn B OCBITHBOMY ITpOLEci
110ro ajganTWBHICTH TiJ TOTPeOH, (OPMYITIOBAaHHS Yy TepMiHax
pe3ynbTaTiB HABYAHHS HABUYOK BHKOPHUCTAHHS OCHOBHHX METOMIB Ta
3aco0iB 3a0e3MedYeHHs] MPaBOMOPSIIKY B JEpiKaBi, JOTPHUMAaHHS IpaB i
cBOOOJ JIOAMHU 1 TPOMAASHUHA, TONEPEHKEHHS Ta TPHINHEHHS
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OIIHIOBAHHA SAKOCTI HAJAHHSA OCBITHIX ITOCJIYT
3 BUKOPUCTAHHSAM KBAJIIMETPUYHOI'O IIIAXO4Y
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Leporcasnuti 6iomexnonoeiuHuil yHisepcumem
M. Xapkis, Ykpaina

[MpobneMa sKOCTI € HAMBaXIUBIIIAM YAHHUKOM TiJIBUILICHHS PIBHS
JKUTTS, €KOHOMIYHOI, COLajJbHOI 1 eKojoriunoi Oesmexku. OcTaHHIMH
pOKaMH ICTOTHO 3MIHWIHCA Timxoad A0 skocti. lle moHATTS
TIOUIMPIOCTECS  TeNep He JIMIle  Ha npoz[yKui}o a # Ha Hocnym
OpraHi3aIiiiHi CHCTEMH, TPOCKTH, MPOIECH, OCBITY, OXOPOHY 3J0POB’S
TOImO. YTpPaBIiHHA SIKICTEO € CKJIAJIOBOKO OyIb-fKOro mporecy — i
MaTepiabHOTO, 1 HeMaTepiabHOTO BUPOOHMIITBA. | OCBiTa BHCTYyIae TyT
BU3HAYaJbHOIO ramy3sto. [Ipobmema sKOCTI OCBiTH CKIamHa 1
Oaratorpanna. Bupimmrte ii MOXIMBO TUTPKHM 32 YMOBH 3IIHCHCHHSI
KOMIUIEKCY 3aXOJiB, BKIIOYAIOUM: MOJCPHI3aIlil0  MiJATOTOBKH 1
MEPETiATOTOBKH KaJpiB, PO3BUTOK TBOPYOrO IMOTEHIATYy Ta CTBOPCHHS
YMOB JUIsl camopeaiizamnii ocooucTocti Tomo. JlocsarHeHHs eQeKTHBHUX
pe3ysbTaTiB BUMarae po3poOJieHHs HAaIlIHHUX METOIB KUTbKICHOT OIlIHKH
SIKOCTi. SIKICTh HaJaHHS OCBITHIX TIOCIYT € OOOB’S3KOBHUM KPHTEPIEM
iHTerpamii HaIliOHAIPHOI CHUCTEMH OCBITH y MDKHAPOIHUA OCBITHIN
mpoctip. Ha puHKY OCBITHIX TOCIYr KOXXHUH 3aKiaJ OCBITH Mae
MO3HIIIOHYBATH ce0e MUITXOM TIiIBUINEHHS SKOCTi OCBITH 1 OpPMyBaHHS Yy
CIOXKMBaYa YMIHHS CAMOCTIHHO 3100yBaTH 3HAHHS BIIPOIOBK XKUTTA [1].

VY pi3HUX JiTEpaTypHUX JKEpelax KBaJTIMETpis PO3TISIAETHCS II0-
Pi3HOMY: SIK CaMOCTiliHa HayKa i K CTPYKTYPHHUH €IEMEHT KBaJIiTOJIOTIl
— KOMILICKCHOT HayKH IMPO SKiCTb. OOBEKTOM KBAMMETPUU KaK HAYKU
SIBISIIOTCS. TIPUHIUIBI U METOJABI OLCHKH KAdecTBa, a MPEIMETOM —
COBOKYITHOCTh ~ COCTABJISIIOIIMX KAdeCTBO CBOMCTB TPEIMETOB U
MPOIIECCOB, C KOTOPBIMH YEIOBEK KOHTAKTUPYET B CBOCH MPaKTHYECKOMN
JesTeNbHOCTH. KBamumerpust ctaBuT mepen coOOd Henb pa3padoTKH U
COBEPIICHCTBOBAHMSI METOOHK, C MOMOIIBI0O KOTOPBIX KAadecTBO
KOHKPETHOTO OILIEHHBAEMOTr0 O0BEKTAa MOXKET OBITH BBIPAKEHO OIXHUM
YHCIOM, XapaKTePHU3YIOIIUM CTEIEHb  YIOBICTBOPCHHS JTaHHBIM
00BEKTOM OOIIECTBEHHON WU JIMYHOM MOTPEOHOCTH.
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3acTocyBaHHS KBaJIIMETPUIHUX IHCTPYMEHTIB 3HAUIILIO
BiJJOOpa)KEHHS B raiy3i NMEJaroriki, COIONOTIi, IICUXOJIOTIl, YIpaBIiHHI
SIKICTFO, €KOHOMIIll. A TaKO0X IMUPOKO 3aCTOCOBYETHCS B HaBYAIbHO-
BHXOBHOMY MPOIIEC] 3aKJIaJIiB BUILOI OCBITH; OLIHII sSKOCTI podeciitHol
MiATOTOBKH (haxiBIliB Y 3aKIIaiaX BUIIOI OCBITH.

Axicte oCBITHIX mociayr Oe3locepelHbO BIUIMBAE Ha  SAKICTh
TPYAOBOTO TOTEHIIIaNy OpraHi3amii 3 TOTJSAAY IiJIBHIICHHS PIiBHS
ocBideHoOCTi B3arani U mpodecioHamizMy, 30KpeMa OCBiTa CHpUSE
MiJBUIICHHIO TBOPYOro, MOpajibHOro W (i3UYHOTO (3MOPOB’S)
PO3BUTKY, a TaKOX CaMONI3HAHHIO KOXKHOIO JIIOAMHOIO CBOiX
3MI0HOCTEH, NIJTOBHX Ta OCOOMCTICHHX SIKOCTEH, pHC Xapakrepy,
COIIIOTHITY, TICUXOMOTOPHKH Tomo [2]. MexaHi3aMoM 3abe3rnedeHHs
SIKOCTI HaJaHHS OCBITHIX TIOCIYr B 3aKJaJi € BHUKOPHCTAHHS
BIIOBIMHOT KBAJNIMETPUYHOT MOJENI, SIKa TPYHTYETHCSA Ha KIFOYOBUX
JediHIlisaX, TAKUX SK: OCBITHI MOCIYTH, OCBITHS MpOTrpaMa, MapKETHHT
OCBITHIX TIOCJYT, YIPaBJIiHHS OCBITHIMH IOCIIyTaMH, SIKiCTh HaJlaHHS
OCBITHIX mociyr. KpamiMerpuuHuMid MmOXin  peanmizyeTbes — 3a
JIOTIOMOTOI0 (haKTOPHO-KPHUTEPiadbHOTO MOJenoBanHs [3]. dakTopHO-
KpUTEpiaJIbHe MOJICIIOBAHHS BUKOPHUCTOBYETHCS JJISA OIIHKH PiBHSA
PO3BUTKY CTaHy OyAb-SKOTO O0’€KTa YIpPAaBIiHHS, TaKUM 00’ €EKTOM
B JAHOMY BHWIIQJIKy BHCTYNIA€ HaBYaJbHA MiSUTBHICTH CTY/ACHTA.
Jlyist oliHIOBaHHSI CTaHy HaBYaJbHOI MisNIBHOCTI 3100yBayiB OCBIiTH
BUKOPHUCTOBYIOTb METOJl CKCIepTHOi omiHku [4]. OiiHoBaHHS
3MIACHIOETBCS 332 BHU3HAUCHHSIM pPIBHA. 3a MPUHIWIAMH KBATIMETpil
OIiHKH BHCTAaBIIAETLCS B yacTKax oauHuIl. CyMy siky HaOpaB 3100yBad
OCBITH TI0 KO)KHOMY (hakTOpy, HEOOXiJTHO PO3JUTUTH HAa MaKCUMAaIbHY
KUTBKiCTh OaiB.

[Micns aHamizy OTpUMaHUX pPE3yJNbTATIB HAMAETHCS BUCHOBOK:
no 0,5 — piBeHb PO3BHTKY HAaBUAIBHOI IisJIBHOCTI HE BIIMOBITae
BHMOTaM OCBITHBOI mporpamu, 0,56-0,65 — cepenHili piBeHb PO3BHTKY
HaBYaNbHOi mismbHOCTI, 0,66—0,75 nHOCTaTHiIH piBeHb PO3BHUTKY
HaBYaIbHOI JisutbHOCTI, 0,76—1 BUCOKMIA piBEHb PO3BUTKY HABYAILHOI
nismpHOCTI. HeoOXiIHO MPOBOMUTH JEKiTbKa BUMIPIB W aHaNi3yBaTH iX
JMHAMIKY 1 BJKe Ha I[iif OCHOB1 yXBaJIIOBAaTH YIPABIIHCHKI PIlIEHHS.

[Ticast aHamizy OTpUMaHUX pE3yNbTaTiB pPOOJSATECS BUCHOBKH, Ha
MiJICTaB1 SKKX, Y pa3i HEOOXiTHOCTI, MPOBOAUTLCS KOPUTYBAHHS MTPOIECY
(dopMyBaHHS SIK HABYAJIBHOI MISUTBHOCTI, TaK 1 OKpeMuX Ii CKIaIOBHX.
KpaniMeTpryHuid TiAXig Npu BU3HAYEHHI HAJaHHS OCBITHIX TOCIYT
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COpUSTHME OOIPYHTYBaHHIO CYTHOCTI O0’€KTa yNpaBIiHHA Ta
BU3HAYEHHIO ¥ MPAaKTUYHOMY anpoOyBaHHIO YMOB HOTO PO3BUTKY.
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FORMATION OF SKILLS AND ABILITIES
OF A SPECIALIST IN THE TECHNICAL FIELD

Stukalska N. M.
Candidate of Technical Sciences,
Associate professor at the Department of Technology of Restaurant
and Ayurvedic Products,
National University of Food Technologies
Kyiv, Ukraine

Modern conditions for the existence of food enterprises in the
Ukrainian and foreign markets place high demands on the level of
professional training of a food industry specialist. A modern specialist
must have an appropriate level of knowledge in the disciplines of
humanitarian and socio-economic, mathematical and natural science,
professional and practical training. Also, possessing professional and
practical skills, in turn, will become a significant basis for the
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professional solution of specific production situations, which are
routinely solved at food industry enterprises and restaurants in various
positions with various forms of labor organization and production in a
competitive environment [1].

Food technology refers to those branches of research that are closely
related to the environment and the conditions of its development.
Therefore, the development of food science and technology depends on
natural conditions, dietary habits and the level of economic activity for
each specific country. These factors are decisive in educational programs
for training food technology specialists in higher educational institutions.

When training specialists, it is necessary to change the approaches of
teaching in technical educational institutions and use various methods for
obtaining higher education in the same interpretation as in the
encyclopedia of education [2].

One of the basic disciplines in the training of food technology
technologists is the study of the discipline "Technology of public
catering products", the purpose of which is to acquire theoretical
knowledge and general characteristics of the technology of public
catering products by applicants, to familiarize themselves with the
technological process of production of the design and serving of dishes,
culinary products, to determine the ways of positioning food products on
the market of restaurant products, as a part of the concept of the activity
of a restaurant establishment, to prove the need to use an integrated
approach to improving various technologies and the acquisition of
practical skills necessary for future production activities.

Therefore, in the educational process when studying this discipline, it
is necessary to apply various teaching methods in lectures, practical and
laboratory classes, namely: modular and distance learning, case methods,
work in pairs, the rotation method, as well as exchange of experience [3].

The aim of the work is to substantiate the expediency of using various
teaching methods to formulate the skills and abilities of a specialist in the
field of food technologies.

During study, for a high-quality study of the discipline, the lecture
material must be divided into module topics, where all educational
information is divided into several relatively independent parts —
modules. Each of the modules offers its own goals and methods of
presenting information.
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During a widespread outbreak of the Covid-19 pandemic, so that
there is no gap in the educational process, it is necessary to use distance
learning, which helps the teacher convey knowledge to applicants who
cannot be present in the class. The advantages of this method are the
ability to attract a large number of applicants, the ability to study at home
and the ability to transfer the result of the learning process to various
electronic media. This teaching method is very useful for job seekers
who work, which allows them to gain theoretical knowledge and
combine it with practice.

In practical classes, to deepen knowledge, it is necessary to apply
case-based methods, where solutions to a specific problem that can occur
during the technological process of the production of culinary products,
or the correct management of a restaurant establishment are carried out.
The case method allows you to apply theoretical knowledge to solving
practical problems.

During the laboratory work, it is best to use teaching methods such
as: work in pairs, rotation method, and exchange of experience. These
methods allow applicants to plunge into the technological process, work
in a team, try themselves as a leader and share their experience.

Thus, the use of various methods with developing learning
technologies will develop the mental abilities of applicants, contributing
to the development of creative thinking and initiative, work in a team,
occupy various positions and, as a result, help to thoroughly master the
teaching materials in the discipline.
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IN THE TECHNICAL FIELD
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and Ayurvedic Products,
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Competitive enterprises invite to work the leading specialists of the
branch, in particular, food, to whom such requirements as knowledge
of innovative ways of development of branch are shown; ability to
analyze and systematize significant amounts of information; creative
approach to solving production situations; developed competencies, in
particular creative ones.

In the training of specialists, it is necessary to change the approaches
to teaching in technical educational institutions and use different
methods for higher education in the same interpretation as in the
encyclopedia of education [1, p. 321].

At the same time, increasing requirements for quality and safety
of food and raw materials from which it is obtained, as the development
of food technology is closely linked with the use of ingredients that
affect organoleptic and physicochemical quality indicators — food
additives (flavors, thickeners, stabilizers, spices, seasonings, dyes, color
improvers, etc.).

With the increase of these requirements, for higher education
institutions the problem of formation of professional competencies of
future specialists in the field of food technologies with the use of food
additives acquires.

This problem can be solved by applying different techniques
in teaching disciplines.

The purpose of the study is to substantiate the use of different
teaching methods to formulate the skills of a specialist in the field of
food technology.
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There is a method of case-study — a method of active problem-
situational analysis, which is based on learning by solving specific
situations as problems [2, p. 47].

Achieving the goal of this method is achieved by joint efforts of
higher education students to analyze the situation and as a result — to
develop a practical solution. The results of the application of the case-
study method in the study of the discipline "Food additives, spices, and
seasonings" are the acquisition of professional skills to enable the
application of theoretical knowledge to solve specific practical problems
of innovative food technologies using food additives.

In the method of the case-study method, it is advisable to apply
developmental learning technologies, in the center of which is the future
specialist as a person who is constantly evolving [3, p. 29].

The development of presentations, conducting professionally-oriented
excursions, writing scientific works (abstracts, articles), participation in
scientific events (conferences, symposia, etc.), and direct participation in
the work of student scientific circles can be effective for this type of
method.

It should be noted that the creative component of development
technologies can be enhanced by involving future food professionals in
scientific activities. This achieves the goal of studying innovative trends
in the use of food additives in the technologies of different groups food
products and the general achievements of modern scientific and
technological progress in the field of food technology.

It should be noted that the research work of higher education students
is firstly a component of the scientific activities of higher education
institutions, and secondly one of the important stages in the training of
specialists in food technology, which affects the quality of training in
demand in the labor market.

The introduction of elements of research work in the study of the
discipline "Food additives, spices, and seasonings" will contribute to the
strong assimilation of students program material in the discipline.

Thus, the proper application of the case-study method with
developmental learning technologies and the simultaneous organization
of research work of students will develop their mental abilities, promote
creative thinking and initiative, and as a result will help to thoroughly
master the teaching materials of the discipline.
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JIO IUTAHHS PEAJIIBALIIL METOAY NPOBJEMHOI'O
HABYAHHSI B TPOIIECI ITPO®ECINHOI MIATOTOBKH
ABIAIIMHUX TH)KEHEPIB-MEXAHIKIB

Yopuoraazosa I'. B.
KaHOuoam neodazo2ivHux HayKx,
Odoyenm xaghedpu asiayitinoi mexmixu,
Jlvomna axademis
Hayionanvnozco asiayitinozo ynisepcumemy
M. Kponusnuywkuii, Yxpaina

[MigroroBka MaHOyTHIX IHXKEHEPIB-MEXaHIKIB 10 MpodeciiHOi
JisUTbHOCTI  Tiependaydae  (GopMyBaHHS (DaxOBUX KOMIIETEHTHOCTEH Y
MeXax OlNaHyBaHHS 3HaHb, YMiHb 1 HABUYOK aBialliifHOTO CIIPSIMYyBaHHS,
o0 CTae MArpyHTIM mpodecioHami3My sSK 3JaTHOCTI KypcaHTa
S(EeKTHBHO Ta SKICHO MPOBAJUTH HABYAJIBHO-TPYIOBY MisIIBHICTH Ta
HaOyBa€ TEpIIOYEPTOBOTO 3HAYCHHS B TPOIIECI OBOJIOIHHS 3arajibHO-
TEXHIYHUMH JUCHUILTIHAME B JIbOTHUX 3aKJIaJaX BUIIOI OCBITH [2].

3 oAy Ha BHINE3a3HAYCHE, HAMU BOAYAETHCS, IO MEPCIICKTUBHIM
HanmpssMoM  npodeciiHOro CTAHOBJICHHS —aBialliftHOTO  (QaxiBusg €
BIIPOBA/DKCHHSI B OCBITHIM Tpoliec MeToay NpOOJEMHOTO HaBUYaHHS,
e(eKTHBHICTh SKOrO 3acBigueHa OaratbMa nocmigHukamu. [TpobiemHe
HABYaHHS TPYHTOBaHE HE Ha IepellaBaHHI TOTOBHX 3HaHb, yMIiHb
1 HABMYOK MaWOyTHIM aBiallilHUM 1H)KEHepaM-MeXaHikaM, a Ha
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OTpHMaHHI  iHpOpPMAIl  [OUIIXOM  pO3B’SI3aHHA  TCOPETHYHHX
Ta MPaKTHYHUX MPOOIEM.

VY pesyibTati aHaNi3y MUTaHHS BIPOBAKEHHS METOy MPOOIEMHOTO
HaBYaHHS, BU3HAYCHO, 10 MPOOIeMHe HAaBYAHHS — IIe crenianbHa Gopma
oprasizarii mi3HaBaJbHOT JISUTBHOCTI, JUTS SIKOT XapaKTepHi KOHKPETHI i
MPOTHO30BaHi IIiJTi, CTBOPEHHS KOM(OPTHUX YMOB HaBYaHHS, KOJH
KypCaHT Bif4yBa€ CBOIO YCIHILIHICTh, IHTEIEKTYaJbHY CIIPOMOXKHICTb.
Hap4anbHuii poriec ctae KepOBaHUM, KypCaHTH Ta BUKJIAIad MOCTIHHO
YCBIZIOMJIFOIOTh CBili aKTyaJlbHUH CTaH 1 MalTh 3MOTYy peduieKCyBaTH
HasBHI 3HaHHS W JyMKH. 3aBISKH CIUIBHIN isUTBHOCTI BiIOYBa€ThCS
OOMIH 3HAHHSAMH, imesMH, CcHoco0aMH [ISUTBHOCTI B atMocdepi
JOOPO3UUITNBOCTI Ta B3aEMOIIATPUMKH. Y XOIi MPOOJIEMHOTO HaBYaHHS
MaiOyTHI aBialiiiHi 1HKCHEPU-MEXaHIKH BYAThCS KPUTHYHO MUCIIUTH,
pPO3B’sI3yBaTH CKJIAJHI MPOOJEMH Ha OCHOBI aHamizy OOCTaBUH U
iHpopMaIlii, OCMHCIIOBATH AalbTEPHATHBHI JTyMKH, YXBaJIOBAaTU
00MipKOBaHi pillIeHHSs, CIIKYBATHCS 3 IHITUMH JFOABMH [3].

Tak, HampHKIAA, BCTAHOBICHHS HAIIOHATBHUX 1 MIXHAPOIHUX
CTaHJAPTIB HA TPAHUYHO-IOMYCTUMI PIBHI IIyMY Ha MICIIEBOCTI JISTKHX
MOBITPSHUX CYACH 3 TBUHTOBUMH PYIIISIMH aKTyalli3ye MpodiemMy
MPOTHO3YBAHHS 1 3HIKEHHS IIyMYy TaKHX JITaKkiB. [HIIWI acmekT
AKTYaJIBHOCTI TPOOJIEMH TIONATa€ B HEOOXITHOCTI 3HIDKCHHS IHTCHCHUB-
HOCTI IIyMy aBiallifHOrO TOXOJ/DKECHHS, SIKe, B CBOIO 4Yepry, BILUTUBAE Ha
LUBIJIbHE HacelieHHs. PiBeHb IIyMy JiTaka Ha MICIIEBOCTI € OJHHM 3
HAMBXIIMBIIINX MApaMeTPiB BH3HAYEHHS KOHKYPEHTOCIPOMOXKHOCTI
CydacHOi IMBLIBHOI aBiamiiHOi TexHiku. HasBHICTP B ABiamiiHUX
MpaBWiiaX HOPMATUBHUX OOMEKEHb HA TPAaHUYHOMOIYCTHMI PiBHI IIyMY
JIETKUX JITaKiB Ha MICIEBOCTI POOWTh BHKOHAHHS I[MX BHMOT
000B’s13KOBOI0 YMOBOIO Uit oTpuManHs CepTudikary Tummy Ha jitak [1].

Tomy, mpu po3MIIsiAl MUTAaHHS CYTTEBOTO 3HM)KEHHS DIBHS LIyMYy Ha
MICIIEBOCTI JIETKOTO JIiTaKa 3 TBUHTOBUM PYIIi€EM BHHUKAE HEOOXiTHICTH
3aCTOCYBaHHS KOMIUIEKCHOTO MiJXiAy, KU MOJSATae B 3HIDKEHHI IIyMy
CWJIOBOT YCTaHOBKH, TOOTO IIlyMy, BHUIPOMIHIOBAHOTO TOBITPSHUM
TBUHTOM 1 IIIyMy, BHUIIPOMIHIOBAHOTO IBHTYHOM BHYTPIIIHBOTO
3TOpSIHHA. 3HIDKCHHS IIyMYy IOBITPSHOTO TBUHTA IOCTA€ CKJIAIHUAM
3aBJaHHAM, PIIICHHSM SKOTO BH3HAYEHO OINTHMI3AIiI0 T€OMETPUIHUX,
aepOJIMHAMIYHHUX 1 aKyCTUYHHUX XapaKTEPUCTUK MOBITPSHOTO TBHHTA.

[HTEeHCHBHICTh aKyCTHYHOTO BHIIPOMIHIOBAHHS TBHHTAa 32 YMOBU
30epe)KeHHs] He3MIHHOI TSTH MOXKHA 3MEHIIUTH 33 paXyHOK ONTHMIi3allii
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CITIBBITHOIIICHHS MIJK YMCJIOM JIOTATeH, 1iaMeTPpOM TBHHTA 1 BEJTMYHUHOIO
OKPYXKHOI ~IIBHAKOCTI 33 KPHUTEPIEM MiHIMAIBHOI  MOTYKHOCTI
aKyCTHYHOT'O BUITPOMiHIOBAHHSL.

TakuM 4MHOM, Ha MMiJCTaBl MPOBEACHUX HABYAILHHUX 3aXOIB, MOXHA
3pOOMTH BHCHOBOK SIK TMPO PO3BUTOK Ii3HABAJIbHO-HABYAILHOT
IUSUTPHOCTI 37100yBaviB BHIOI OCBITH, TaK 1 PO HaBYaIbHY JisUTbHICTD
BUKJIAJAyiB 3arajJlbHO-TEXHIYHUX JUCLWIIH, OCKUIBKM HEMOMKINBO
e(peKTHBHO peami3yBatd npoOJeMHHH METON Yy HaBuYaHHi 0e3
iJIeCTIPSMOBaHOT MiJIrOTOBKY BUKJIa1a4a J0 i€l TisUTbHOCTI.
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