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Craiicep uuTae TPUKYTHUKH 3 .stl daiiny, Hapizye 0 MHOKMHY TOHKHUMHM IIapamH, sKi B
pe3yibTaTi 1 MEepeTBOPIOIOThCS B KPOKHM pPyXy JApyKyrouoi kaperku. Iloku BiH Mae cmpaBy 3
KOPEKTHOIO CITKOIO, MpoOjieM He BUHHUKAe, ajle BapTo B Hil 3'SBUTHCS Jipii abo THepeTHHY
TPUKYTHHKIB, claiicep Moke mouaTtu "3aikatucs'. | 1me He 3aBxau came "mOMuUiKa', MPOCTO
caiicep MOBUHEH TOYHO 3HATH, SIK TPAKTYBAaTU CTBOPEHY MOJEIIb.

IIporpama ZBrush, sika BHKOPHCTOBYETbCS Ul TPHUBHUMIPHOTO MOJIETIOBAHHACTYIACHTAMHU
cnemianbHocTi 122 "Komm'torepHi Hayku", cTBopeHa kommaHni€ro Pixologic. BinmiTHOIO
ocobmuBicTio mboro IO e imitaris nporecy "mirueHHs" 3D-CKyIbNTYpH, MOCHIEHOTO JIBUKKOM
TPUBMMIPHOTO pEHAEPHHra B peaJbHOMY 4Yaci, IO iCTOTHO CIIPOIIyE TPOLEAYypY CTBOPEHHS
notpidbHoro 3D-o6bekra. KoskHa Touka (3BaHa MiKceslb) MICTUTH iH(pOpPMAIlif0 He NHMIe Mpo CBOT
KoopauHaTH XY 1 3HAaYeHHAX KOJbOPY, ajue TakoX 1 T[mMOuHI Z, opieHTamii i
3aCTOCOBYBaHOTOMaTepiaiy.

Ile o3Hauae, 110 BH HE JIHINE MOKeTe "JTIMUTH" TPUBUMIPHUHN 00'eKT, ajie i "pozdapOyparu”
HOro, MaJIlOI04H IMTPUXaMH 3 TIMONHOI. ToOTO BaM He JOBEACTHCS MAIIOBATH TIHI 1 BLIOIMCKH,
o0 BOHU BUTIISIIATN HatypaibHo — ZBrush 1ie 3po0uTh aBTOMaTn4Ho. Takox mporpaMa A03BOIIsIE
NOOHUTHCS IHTEPAaKTUBHOCTI NMPH HEMHUCIUMIA KUIBKOCTI MOMIroHiB. BHKOPHCTOBYIOUM CHEMiaIbHi
METO/IH, MOKHA TITHATH JACTaJIi3aIliio JO JECATKIB (a TO 1 COTEeHB) MUTLHOHIB MOIITOHIB.

Takox B mporpami € 0e3nid MOAyTiB(poOOTa 3 TEKCTYpaMH, TEOMETPI€r0, Oe3/119 HOBHX
KHCTeH, IBHUJAKA iHTEerpallis 3 npodeciiauMu maketamu 3D-rpagiki i 6arato mo iHINE), o
MIIKJIIOYarOTHCS.

I[Iporpama ZBrush BCTaHOBIIOE rajy3eBHil cTammapT Ui MAGPOBOI CKyNBOTYpH. Moro
XapaKTePUCTHKH JO03BOJISIFOTh BUKOPUCTOBYBATH HAJAIITYBAHHSIKUCTI, OPMH, TEKCTYpH 1 dapOun
BIpTYaJIbHOI IJIMHH B peXHMi peabHOro uacy. Komu Bu BukopuctoByeTe ZBrush, Bu Oymere
MpAIfOBATH 3 TUMH K IHCTPYMEHTAMH, SIKi BHKOPUCTOBYIOTHCS KIHOCTY IISIMH, PO3pOOHUKAMH irop,
BUPOOHUKAMH irparox i KOJICKITIMHIX TOBapIB, IOBEJIIPHUMHU JU3aifHepaMH,
ABTOMOOUTEHAMH / aBiallifHUMU JU3aifHepaMU, UTIOCTPATOPaMH i XYI0KHUKAMH IO BChOMY CBITY.

[IporpamMa BHKOPHCTOBYE TEXHOJOTIKO ITiJl HA3BOKO 'TICEBIOTPUBHUMIpHA", 3 11 JOIIOMOTOIO
MOXXHA MaoBaTh o00'eMHI Mojenl Ha MOBEpxHi. Jlanuii Tum maxomy BIAPI3HAETHCS Bifg
CTaHJAPTHOTO B TMPHU3HAYCHHI BIPTYyalTbHOI TOYKH BHMCOTH, SKy NPUHHSATOHA3WUBATH SIK 7, HaJ
MTOBEPXHEI0, TUM CaMUM JIAI0YH BLIIYTTs 00'€MHOCTI IITPUXIB.

MATEMATUYHI TA IHOOPMALIHHO-TEXHOJOI'TYHI MIPOBJEMUA
AHAJI3Y KOPEKTHOCTI IIIATOTOBKHU TOKYMEHTIB

"Maxkoen H.O., k.11.1., 1o1., 2Bosakos B.E., 1.T.H., mpod.
'01echknit HanioHAILHMIT TeXHOIOTiYHMIT yHiBepenTeT, M. Oneca
2Opechkuit nanionaasHuii ynisepcuter im. LI Meunnkosa, m. Ofeca

AKTyalbHICTE TPOOJIEMH TIOB’S3aHA i3 CTPIMKAM 3pOCTaHHSAM OOCSTIB JIOKYMEHTAIlil B
pI3BHOMAHITHUX cepax JIOJACHKOT TISUTBHOCTI.

Copapni, SKIIO pO3MVIIHYTH OyAb-SKy «BEJIMKY» YCTaHOBY a00 MiJANPHEMCTBO, TO
opraHizaiiiiHe KepyBaHHs TaKOIO CTPYKTYpOIO Iependayae MOCTiHEe BUAAHHS 3HAUYHOI KUIBKOCTI
JIOKYMEHTIB — HaKa3iB, pO3MOPSKEHb, PIlICHb Ta MOSICHEHb JI0 HUX. AJle B OaraTbox BUIAJAKax Iii
JOKYMEHTH (SIKIO pO3IJIIaTH iX y MOBHOMY 00csI31 3a 3HAYHMI Iepio]] 4yacy) cymnepedyaTb OJUH
omHomy. Ille B OUIBIIOMY CTYNEHI 1€ CTOCYETHhCS YKa3iB, 3aKOHIB Ta MiI3aKOHHHUX AaKTiB, IO
BUJIAIOTHCS JIEP’KaBHUMU OpraHaMM KepyBaHHS — IPE3UICHTOM, IapIaMeHTOM, MiHiCTepCTBaMH Ta
X enapTaMeHTaMH.

Hagits xonu B BepxoBHiii Pagi YkpaiHu peecTpyeTbesi 3aKOHOIPOEKT, CKIaJICHUH I'PYyIOr0
napjaMeHTapiB, cepell SKHUX € BHCOKOKBali(iKOBaHI IOpPUCTH, [0JIOBHE HayKOBO-EKCIEpTHE
ynipaBiiHHS anapaty BepxoBHoi Paau (B ckiajii SKoro € cBoi IopicTr) 000B’SI3KOBO JI01a€ J0 I[bOr0
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3aKOHOIMPOEKTY CBiii BHCHOBOK; TaKi BHCHOBKM Maike 3aBXKIM MICTATh OaraTo 3ayBaKeHb Ta
BKa3iBKM Ha MPOTHUPIUYS IIUX 3aKOHIB IHIIUM JIOKYMEHTaM HOPMAaTHUBHO-IIpaBoBOi 6a3u. | HaBiTh
IICJIsE BpaXyBaHHS IIMX BKa3iBOK i TBOX YATaHb 3aKOHY, IEBHI MPOTUpIvYs 3aiaumatoThest. Habararo
OUTBIIIE MPOTUPIY BUSBISETHCS B MiJI3aKOHHUX aKTaX (B YOMY HEMae HIUYOTO JUBHOTO — ajpKe 1X
CKJIaJJal0Th MEHII KBalli(hikoBaHi JIFOAM i BOHM NOTPeOYIOTh OUIBII BUCOKO CTYIEHs JAeTanizaiii, a
KpIM TOTO BOHH TIOB’sI3aHi 3 OUIBIIOO KUIBKICTIO TOKYMEHTIB).

OTxe, HaBITh FOPUCTU MAIOTh MPOOJIEMHU 13 CKIAJAaHHSIM Ta TpaKTyBaHHSM 3akoHiB. Ille
OlTpIie TIPOOJIeM BUHHUKAE y TEPECiYHUX TPOMAJSH, SKi Ii 3aKOHM YUTAIOTh 1 HAMararoThCs iX
3pO3YMITH.

I'pomanssau TPOCTO HE MOXKYTh CaMOCTIMHO po3idpaTucs B HarpoMaKeHHI cTaTedl Ta
naparpadiB pi3HHX 3aKOHOJaBUMX Ta HOPMATHBHHX aKTiB. BUTbIIiCTh Jronelt cama BKe MPOCTO He
YHUTa€ 3aKOHHW, a, B KpAIOMYy BHIIAJKYy, YATa€ KOMEHTapi JI0 MUX 3aKOHIB y 3aco0ax MacoBoi
iHpopMaIii, IpH TOMY, IO TaKi KOMEHTapi HEe 3aBXIH € KOPEKTHUMHU 1 3PO3YMUIAMH, a iHKOJIHU
HaBITh TIOBHICTIO «IEPEKPYYYIOTh» CaMy CYTHICTh 3aKOHIB. B ripmomy > BHNAIKy ITIOIH
OpIEHTYIOTBCSL HAa TIyMauyeHHsI 3aKOHIB CBOIMH KepiBHHKaM¥, KoieramMmu abo, HaBiTh, IIPOCTO
3HaWOMHUMH, SIKUX BB)KAIOTH OUTHIN KBaJTi(hiKOBAaHUMHU.

Taka ) cama cHUTyalliss Ma€ MiCIle 3 HaKa3aMH Ta PO3MOPIHKCHHSIME 110 MIAPUEMCTBAX i
YCTaHOBAX (TUIPKW HETATHBHI HACTIIKH B WX BUIIAJIKAX € HA0ATATO MCHII BIIIyTHHMH).

['0710BHOIO TNPHYMHOIO BUHUKHEHHS CHUTYyalii, IO CKJIajiacs, € CTPIMKE 3pOCTaHHS SIK
3araJlbHOTO OOCSTY JIOKYMEHTIB, TaK 1 KUIBKOCTI TEPEeXpeCHUX 3B’S3KiB MK HMMH. Ha ocTaHHIM
(dakTop Tpeda 3BEepHYTH OCOOJIMBY yBary.

JIBOMa TOJIOBHAMH TIpoOJIeMaMu TIPH PO3TJISIL MTCPEXPECHUX 3B S3KIB MK PI3HOMAHITHUMU
JOKYMEHTaMH €:

1) BUHUKHEHHSI POTHPIY MK JOKYMEHTAMU,

2) «HECKIHUYeH1» MOCHJIAHHS 3 OJHOTO JOKYMCHTA Ha IHINWI, IO 3aBa)Ka€ PO3YMIHHIO Ta
TIIyMaueHHIO OCHOBHOTO JIOKYMEHTA.

Po3B’s3aHHS uX TIpoOiieM moTpedye BUKOPUCTAHHS CYYaCHUX iH(QOPMAIIHHIX TEXHOJIOTIH
Ta TIEBHUX MAaTeMATUIHUX METO/IIB.

3aBgaHHs TOJSITac B TOMY, 10O CTBOPUTH aBTOMATH30BaHY (IIOBHA aBTOMATH3aIlisl TYT
HEMOXJIMBA) CUCTEMY aHAJ3y IMEPEXPECHMX 3B’A3KIB MDK JOKYMEHTAMH, a B TEPIIy Yepry —
po3pobutn MaremaTuune, iHpopMaIliitie Ta TporpaMHe 3a0e3MeueHHs TaKoi CHCTEMU.

ITepmr 3a Bce ciji 3ayBaXUWTH, MO JUIS peaji3allii MocTaBleHOT METH HEOOXiTHO MaTH
BiMOBIIHY 0a3y AaHuWX JOKYMEHTIB. [l Oaza naHwX Mae HaJgaBaTH MOXIIHMBICTH 3a JIOTIOMOTOIO
MEBHUX aTpUOYTIB OJHO3HAYHO IACHTH(IKYBATH JTOKYMEHT (SIKIIO II€ 3aKOH, TO iJeHTH(IKaIis
MOXKe BiIOyTHCS 3a HOTO HOMEpOM) 1 JesKi WOTo CKIamoBi (cTarTi, ad3amm, po3JiIH, IMYHKTH,
MTYHKTH, maparpadm, miamaparpagu). ToOTo 6a3za JaHWX JOKYMEHTIB Mae€ OyTH HAJICKHUM
YUHOM CUCTEMATHU30BaHd Ta lepapxi30BaHa.

ITpu HasBHOCTI Takoi 6231 MOXHA TIEPEXOJAUTH JI0 MATEMATHYHOTO MOJICTIOBAHHS CHCTEMHU
3B’S3KiB MK JJOKYMEHTaMU. B 0CHOBY TaKOTO MOJICTFOBaHHS HAMH ITOKJIAJCHO TpadOBY MOJIEb.

V¢io CyKYITHICTE JIOKYMEHTIB MOKHA PO3IIISIIATH SK HE3B'SI3HMM opieHTOBaHui rpad (ado sk
CYKYHHICTL OpicHTOBaHUX TpadiB, 1O MOXKYTHh He OyTH HaBITH C1a0KO-3B'SI3HUMHU, aje B OUIBIIOCTI
BHITQ/IKIB BCe K TaKW Kpalle po3risiuatd oauH rpad). Bepmuuamu B mpoMy rpadi MOXyTh OyTH
okpemi AOKyMeHTH (abo iX CTaTTi, MyHKTH Ta iHINE), a JyraMu (OpIEHTOBAaHUMHU pedOpaMu) —
MOCHJIAHHS 3 OJHOTO JIOKyMeHTa Ha iHmui. OpieHTaris ayru (pedpa) BU3HAYAETLCS THM, 3 SIKOTO
JIOKYMEHTA Ha KUK 3IIMCHIOETHCS TTOCUIaHHS.

SIKIIO CTBOPIOEThCS HOBUM JIOKYMEHT (CTBOPIOETHCS HOBA BepiIWHa rpada 3 HOBUMH,
IHIIUJICHTHUMH 11 JiyraMu) abo BHOCSTBHCS 3MIHH JIO BXKE€ ICHYFOYOro JOKYMEHTY (Y BXK€ ICHYHOYOT
BEPIIMHHU TI'pady 3MIHIOETHCS yCSI CYKYIHICTh IHIMAESHTHUX 1 Ayr — OJHI AYTd 3HUKAIOTh, a IHIII
3 SIBJISIFOTBCS), TO BHHHMKAe HOBHME rpad. J[as HOBOI (OHOBIEHOI) BEpIIUHHU CIIIJ BIAIIYKATH HE
TUIBKH CYMDKHI 3 HEIO BEpIIMHH, a W YCI JOCSKHI Ui Hel BepIIUHM (JIOKYMEHTH, Ha SIKI €
MOCUJIaHHS B HOBOMY a0O OHOBJICHOMY JOKYMeHTY). Ile 1 € Ti cami JOKYMEHTH, B sIKI IIpH
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(dbopMyBaHHI HOBOTO JJOKYMEHTY MOJKJIUBO CJIiI BHECTH II€BHI 3MiHHM, 1100 YHUKHYTH IPOTUPIY, a00
Tpeba NMeperissHyTH TPU TIyMadueHHI HOBOTO JIOKYMEHTY.

KpiM TOro, yHMKHEHHS HPOTHpIY IPH OHOBJICHHI JOKYMEHTY BHMAarae IOIIyKYy YciX
BEPIIUH, 3 SKUX JlaHAa BEpIIHUHA € JIOCSHKHOIO (TOOTO JIOKYMEHTIB, 3 SKHUX € IMOCHJIAHHS Ha JTaHWH
nokymeHT). [1i moxymeHnTn Tpeba 3HOB-TaKU MpoaHaIi3yBaTH i, MOXKJIMBO, OHOBUTH.

Cain BIAMITHTH, 110 TIOCTABJICHI MaTeMaTHYHI 3a/1a4i € BIIOMHMH 3aJadaMH Teopii rpadis,
JUTSL SIKUX ICHYIOTB BXK€ JJOCUTh CTAHJAPTHI MPOTIEYPH PO3B’I3aHHS.

Crmim TakoXk MaTd Ha yBasi, IO TOINIYK 3a KIIOUOBHMH CIIOBAMHU, IO YK€ YacCTO
3aCTOCOBYETBCS 3apa3 JUIS aHai3y JOKYMEHTIB, HE € e()eKTHBHHUM, TOMY IO OJHI ¥ Ti X cami
JIOKYMEHTH MOYTh MICTUTH Oarato oJHaKOBHX CITiB.

TakuM YUHOM, MOYKHA 3pOOWTH BHUCHOBOK, IO MAaTeMAaTHYHY YACTHHY 3aBJaHHS I10J0
pO3po0OKH  MaTeMaTW4yHoro, iH(GOpPMAMmiHHOTO Ta MPOTPAMHOIO  3a0C3MCUYCHHS  CUCTEMH
ABTOMATH30BAHOTO aHATI3y JOKYMEHTIB Ta TEpeXpPecHUX 3B’SI3KIB MK HUMH MOXXHA BBaKATH
BHKOHaHOIO. Po3poOka BimmoBigHOTO iH(OpMAMIHHOTO 3a0e3MeUYeHHS BKE MOXE BHMAararu
3aJTy4eHHS TalTy3eBOTO (DaxiBI — HAIIPHKJIAJ, FOpUCTa a00 KepiBHUKA KAHIICIAPIil yCTAHOBH, B SIKii
nepenoavacThCs BIPOBAHKCHHS I11€T aBTOMATH30BaHOT CHCTEMH.

[Ipu po3poOdii mporpamHoro 3abe3ledueHHs CIil MPHIUTATA OCHOBHY yBary iHTepdeiicy
KOpHCTYBaya, 1o Mae OyTH 3pyYHHM Ta 3pO3yMITMM Ha iHTYITHBHOMY piBHI. B neskux Bumaakax
(0co6IMBO, KOJIM MOBa e PO po3poOKy HOBUX JOKYMEHTIB — 3aKOHIB, YKa3iB, MOCTAHOB Ta iH.)
MO’K€ BHHUKHYTH HEOOXITHICTH PO3MEXKYBaHHS IPAaB JIOCTYIy 3 METOIO IMiATPHMAHHS TIEBHOTO
PIBHS O€3IEKH.

RESEARCH ON THE IMPORTANCE OF THE AVAILABILITY OF
VIRTUAL LABORATORY WORK FOR THE LEARNING PROCESS

Olshevska O., Sakaliuk O.
Odessa National Technology University, Odessa

Laboratory work is an important component of student learning. Assembling them helps to
acquire practical skills and provides a better understanding of the theory. Also, laboratory work
allows the teacher to understand whether the student has mastered the material and assess his
knowledge of the subject. Due to the global development of technology, the transition of laboratory
workshops to a digital basis is inevitable, which, in turn, will increase the productivity and speed of
the process, as well as provide an objective assessment of the results and safety of their
preservation.

The global situation regarding the COVID-19 pandemic is accelerating this process, as most
schools have to move to distance learning. But some specialties have narrow subjects and do not
have software that is easy to use in quarantine. A possible solution is to create an information and
management system for the laboratory workshop, which will meet certain requirements of the
teacher of the subject.

Higher education institutions have a large number of specialties, which, in turn, have many
narrowly focused subjects. Due to quarantine, we had to abandon the usual teaching methods and
the question arose as to how to adapt to new ones.

Digitization of education was not as necessary before as it is now, so the process was slow.
But the global pandemic is forcing it to accelerate, prompting the emergence of new resources that
are more specialized in the demands of educational institutions and their subjects. However, we can
say that they will not lose their relevance after the victory of mankind over the virus. Such
information and management systems will increase the effectiveness of training for all its
participants. Such resources will make it easier for teachers to test students' work, so they will have
more time to focus on presenting the topic. In addition, students will be more encouraged to use
modern teaching methods, which will also affect their effectiveness and results.
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