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THOOPMAIIVHI TPAGIYHI TEXHOJIOTTI
Y HABYAHHI TA HAYII BE3IIEKU KUTTEAIAJIBHOCTI

JIvgiscokuti OepaicasHuti yHigepcumem be3nexu rcummeoisivrocmi, Yrkpaina

Anomauia - pozensioaromuvcsi NUMAHHA GUKOPUCMAHHA 3AC00i8 [HIICEHepHOT
Komn’'romeproi epagixu y euensidi nakemis epagiunux npozpam 8 npoyeci
niocomoexu ¢haxieyie 3 nonepeodlcenHs GUHUKHEHHS HAO3GUYAUHUX cumyayit ma
HABYAHHA 1 PO36 A3AHHA HAYKOGUX Npobnem 6 2any3i 0e3nexku HcummeOisibHoCmi
yepez  6UOIp  NPIOPUMEMHOCMI  OCHOBONOJIOJNCHUX — pO30inie  epaghiuno  —
KOMN 1omepHux OUCYUnin 6 Ha84aIbHOMY NPOYECI.

IloctanoBka mnpodaemu. PosmupenHs koja 3agad y cdepl Oe3neku
KUTTENSIIBHOCTI, SIKI TOTPEeOYIOTh HarajlbHOrO PO3B’SI3aHHS Y 3B SA3KY 3 CTPIMKUM
3pOCTaHHSIM 4YHCJIa PU3MKIB MPUPOJHOIO 1 TEXHOTEHHOrO XapakTepy, BUMAarae
MIATOTOBKUA  (paxiBI[iB HAA3BUYAMHUX CUTyalllid cydacHoro Ttumy. llopsanx 3
OBOJIOJIIHHSIM ~TEXHIYHUMH 3aco0aMM TMOMNEPEeKeHHS HAJI3BUYaHHUX CHUTYyallll
BAXJIMBY pOJIb BiAIrpa€ HaBYallbHa Ta HAyKOBa MIATOTOBKA B ramy3i 0a30BUX Ta
CHEeIlaIbHUX HAaBYAJBHUX JUCHUIUIIH, 3 - MOMDK SKHX OJHE 3 YUIBHUX MICIb
MOC1Iat0Th HABYAJIbHI IUCIMIUTIHUA IPAPIYHO — KOMIT IOTEPHOTO CTIPSMYBaHHS.

AHaJui3 my0Jaikauiii. HaykoBa Ta cnemianbHa mpakTuyHa MiAroroBka (axiBLiB
3 MOMEPEe/KEHHs] HaJA3BUYAHUX CUTYallli Ma€ TMEeBHI BIAMIHHOCTI Bl HAYKOBOT'O Ta
HABYAJIBHOTO Tpoliecy (axiBLIB MOJITEXHIYHUX CleliaibHOCTeH. Marouu cnpaBy 3
BUKOHAHHS 3a/1a4 13 MIJBUILEHHS PIBHSA OE€3MEKH KUTTEAISIIBHOCTI, OCHOBHY YyBary
30CEpe/KYIOTh Ha TMOTJMOJIEHOMY BHBYEHHI IMPOLECIB, AKI IMOMNEPEIKYIOTh abo
CYNpPOBOJIKYIOTh HaA3BHUaiiHi cutryauii. [lopsa 3 OBOJOAIHHSAM OCHOBaMH KYpPCIB
MaTeMaTUKd Ta (HI3UKHU 1070 PO3POOJICHHS 1 TOCTIIKEHHS MPOLIECiB BUHUKHEHHS 1
PO3BUTKY HaA3BMUYAWHUX CHUTYyallldl Ba)JIMBUM 3aBJIaHHAM HABUYAJbHOTO MPOIECY
ABJIS€ BUBUEHHSA 1 NPAKTUYHE 3aCTOCYBAaHHS METOAIB Ta aJITOPUTMIB CTBOPEHHS
BIJIMOBITHUX JO PO3BUTKY CHUTYyallli MOJENeH, 30KpemMa, 3aCHOBaHUX Ha 3acajax
BUKOPUCTaHHSI 3aC00IB T€OMETPUYHOIO0 MOJENIIOBAaHHA. 3 - TMOMDK HaBYaJIbHUX
rpadiuHUX OUCUMIUIIH B TMPOLECI MIATOTOBKM (axiBLIB HAJ3BUYAMHMX CHUTYaIlli
Cy4acHOT0 THITy BaXXJIMBY POJIb BIIIrpae IHKEHEPHA Ta KOMIT 0oTepHa rpadika [1].

IMocTtanoBka 3aBaaHHsA. BU3HauuTH NpiOpUTETH OCHOBOMOJOKHHUX PO3ALIIB
IH)KEHepHOi Ta KOMIT'IOTepHOT Tpadiku y choemiaibHid NiAroToBIl (HaxiBIIB 3
NonepeKEHHS HaJ3BUUalHUX CUTYaIliil.

OcHoBHa yacTuHa. HeBnuHHE 3pocTaHHsl OTped CycniibcTBa y (axiBLsX 13
pi3HuX cdep Oe3neKu IKUTTEAIIBHOCTI SBISE€ TMEPEAYMOBY IMOSIBU HOBHUX
CHeliabHOCTE! 3 MOoNepe/KeHHsT Hal3BUYaiHuX cutyalii. CrneniaibHoCT, 3 SKUX
rOTYIOThCS (haxiBIll 3 TOMEPEKCHHS HAJ3BUYANHUX CUTYaIlli, MOYKHA PO3AUIUTH HA
1Bl TPYIH, B IKMX IPOBOAUTHCS ab0 HE MPOBOAUTHCA 0a30Ba MIATOTOBKA MaHOYyTHIX
¢daxiBUIB 3 1HXKEHEPHOi Ta KOMIT toTepHOi rpadiku. [lopiBHIOIOUM cHemiaIbHOCTI
Mepioi TPymu 3 CHEIIAIbHOCTAMH TMOJITEXHIYHOTO CHPSAMYBAHHS, BIIMITHMO



HACTyMHE: 1A (axiBI[iB 3 HAJA3BUUAWHUX CUTYAIllil BaXKIUBY pOJIb BIIIIPA€ PO3BUTOK
MIPOCTOPOBOI YsABH, BMIHHS OyIyBaTH MPOEKIIl eJIeMEHTapHUX MPOCTOPOBUX (iryp,
npaBuwia 0hOPMIIEHHS KOHCTPYKTOPCHKO1 JOKYMEHTallll BIAMOBIAHO A0 MOTped TOi
9y 1HIIOI CHeIladbHOCTI, €JIEeMEHTH KoM toTepHoi rpadiku Ttomo. Buxomsuu 3
MIpKYBaHb MIIBUIICHHS €()EKTUBHOCTI MalOyTHHOI MPAKTUYHOI poOOTH B Taly3i
MONepe/KEHHS! BUHUKHEHHS HaJ3BUYAHUX CUTYyalliil, pO3AUIM HAaBYAIBHOIO KYpCy
UTIOCTPYIOTBCSI peaTbHUMU MpUKIaaMHi. BaxXTuBuM 3aBIaHHIM pO3MIUPEHHS chepu
BUKOPUCTaHHS 3ac00iB T€OMETPUYHOIO MOJENIOBAaHHS SBISIE  BIPOBAKEHHS
€JIEMEHTIB KypCy 1HXKEHEpPHOI Ta KOMII I0TepHOI rpadiku y mpoiec HaBYalIbHOI Ta
HAyKOBO{ MArOTOBKH (haxiBIliB 3 HAA3BUYANHUX CUTYAIll{ IPYroi IPyIIu.

Skuo 3arajibHa KUIBKICTH 4Yacy Ha BHUBYEHHS KypCy I1HXKEHEpHOi Ta
KoM roTepHoi rpadiku ckiagae 108 ... 162 roqunu, To B Mexkax poOouoi HaBYaIbHOT
NporpaMu 3HAYHUM BIJICOTOK TMpPHUIIAJAE HA CaMOCTIHY poboTy (mo 55% nns
cranionapHoi ¢Gopmu HaBuaHHg 1 10 80% nna 3aouHoi dopmu HaByaHHA). [lpu
BIIOMOMY CITIBBIJHOILIEHH] Mepe0ayeHrX poOOYMM IUIaHOM MIHIMaIbHOI KUIBKOCTI
HAaBYAJIbHUX TOJMH Ha ayAUTOPHI 3aHATTS (JEKI1iHI, MpakTHU4HI Ta JabopaTopHi
3aHATTS, KOHCYJbTAIlli) 1 CaMOCTIHHY poOOTy BaXJIMBO BUIUIMTH OCHOBHI
npiopuTeTy 6a30BUX PO3ILTIB.

[Ipy BUBYEHHI OCHOBOMOJIOXXKHUX PO3JLIIB I1HXKEHEpHOi Trpadiku 11010
MPOEKI[IIOBAaHHS MPOCTOPOBUX (iryp BHUKIAJAHHS METOAYy TMPOEKILIIOBAaHHI Ha
NPUKIaAl 3BUYHUX MPOCTOPOBUX (opMm (mpu3Mma, HUIIHAP, KOHYC TOLIO) € OUIbII
3pO3yMUIMM, OCOOJIMBO  BPaxXOBYHOYM  MailkKe CTOBIIICOTKOBY  BIJICYTHICTh
JOBY31BCbKOI rpadiyHoi miaArotoBku. [lo3uTuBHuil epekT y po3BUTKY MPOCTOPOBOL
ySIBU BIAITpa€ caMoOCTiiiHE BHUIOTOBJIICHHS Mojeineil reomeTpuyHux ¢iryp. Taki
Girypu BUKOPUCTOBYIOTHCS TaKOXX MPU BUBYEHHI HACTYNMHHUX CKJIAJO0BHUX PO3JLIIB
1HXKEHEepHOi rpadiku: JiHii, IVIOUMHU, TOYKU HA TMOBEPXHSX, MO3UI[IIHI 3a/1a4l TOLIO.
EdexkTuBHUM BUSBUIOCH BUKOPUCTAHHS CAMOCTIHHO BUTOTOBJIEHUX MOJIEEH T IpU
OBOJIOZ[IHHI CIOCO0aMU aKCOHOMETPUYHOTO TMPOEKI[IFOBaHHA. 3a3HAuYC€HUM MIAXi]
J03BOJISIE TIOSICHUTH TPUHIMIN (OpPMYBaHHS PI3HUX MPOEKIid (iryp, Hampukiau,
(GpOHTaNBHOT MPOEKIIi MPU3MHU Ta ii ABOX aKCOHOMETPUYHUX MPOEKIIH 3 €IUHHUX
METO0JIOTTYHUX MO3uIlii (puc.1).
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Puc. 1. Popuyesanna npoexyill 2eoMempuiHo20 miid.




KopucHum € BUKOpHCTaHHS B TPOIECI MOSICHEHHS HABYAJIBHOTO Marepiany
€JIEMEHTIB KOMIT I0TepHO1 rpadiku, 30Kkpema, MaTpuili T 3arajabHOro BUTIALY [2]

Mmatpuili 7, o6epTanHs 00’ €KTa HABKOJIO OC1 X HA KYT «

1 0 0 0
T~ 0 cosa sina 0
0 -sina cosa 0

_0 0 0 1_

Ta OKpEeMHUX BHMAJAKIB MaTpuli 7 3aragbHOr0 BUIJISAY Il CIOCOOIB
npoeKuioBaHHA: MaTpuls Ty GopMyBaHHA QPOHTANBHOI IPOEKii (irypn

0 0 0O
01 00
Ty=10 0 1 0
0 0 0 1
matpuis 7, aKCOHOMETPUYHUX TPOEKIiil Ppirypu
cosa cosasinff 0 O
0 cos [ 0 0
T= sina —cosasinfS 0 0
0 0 0 1
Ta ii OKpeMUX BUMNAAKIB: MaTpuld 7; 130MeTpU4YHOI npoekii Gpirypu
0.707 -0.408 0 O
0 0.816 0 O
T=\-0.707 -0.408 0 0
0 0 0 1
matputs 7, TuMeTpuuHO1 IpoeKIii Gpirypu
0926 0.134 0 O
0 0935 0 0
170378 —0327 0 0
0 0 0 1



Crneuudika cnemiaibHOCTE BHUMAarae pi3HOTO MIAXOAY 1O BHKIJIAJIaHHS
noyiokeHb po3nuty “KpecienHs 31 cnemiaabHOCTI”. 30KpeMa, BaXKJIUBUM JJIS
cnemianbHocTer “Ilokexkna Ge3neka” 1 “OxopoHa mpaui” € BUKOHAHHS TpadiuHux
pobiT poznuty “Kpecnenns OynaiBenbH1”. HaBuanbHMM TUTaHOM Mepen0adyeHo
BUKOHAaHHS IUIaHYy 1 poO3pi3y JKUTIOBOI OYAIBIAl Ta TreHepaibHOro Imiany. s
crieniagbHOCTe  “YmpaBmiHHg 1HpopMaliiHow Oe3nekor” Ta “TpaHcnopTHi
TEXHOJIOT1i” po00YOI0 HABYAIBHOIO MPOTrpaMol0 MependayeHO BUBYEHHS IPaBUIl
BUKOHAHHSI CXEM PI3HOTO LUJILOBOTO MPU3HAYEHHS BIMOBIIHO 10 MOTPED.

3aKpinuTH OAep>KaHl 3HAHHS CTYICHTH 1 KypCaHTU MAlOTh 3MOTy, IpUiMarouu
ydyacTh y poOOTI HAayKOBUX TYpPTKIB MiJ 4yac caMocCTiiiHOi poGotu. lle mo3Boisie
NOTJUOUTH 3HAaHHA 0a30BUX PO3JUIIB 1HXEHEPHOI rpadiku B Mexax HaBYaIbHOI
mporpaMu 13 3aJydeHHs M 3aco0iB komm ioTepHOi rpadiku. Hampuxnazn, mpoiec
BHUBUYEHHS HaBYAJIBHOI'O MaTepiany po3auty “CxeMu” cynpOBOKY€EThCS BUKOHAHHSIM
BiMoBiAHOT TpadigyHoi pobdotu “Cxema eNeKTpUYHA MTPHUHIIMIIOBA”; 3a PaXyHOK
CaMOCTIMHOT poOOTH cXeMa eJIeKTpUYHA TPUHIUIIOBA BHUKOHYETHCS TaKOX B
cepenosuiti AutoCAD 2009 (puc.2).
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Puc.2. @opvyeanta ppazmenmy cxeMil elexmpuinol npusyunoeoi.

[TobynoBa cxem Mpu IBOMY CYIPOBOJKYETHCS MOBTOPEHHSM 1 BUBYCHHSM
OKpEeMHUX po3ailiB (i3UKH Ta eneKTpoTexHiku. Lle mo3Boise CBiIOMO MIAIATH 10
dhopMyBaHHS 3 BUKOPUCTaHHSM KOMaHa MeHIO Biaokm okpemux (parMeHTIB cxeMH
€JICKTPUYHO1 ITPUHIIUIIOBO].
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Puc. 3. dso - i mpusumipti niowjuxu npoexyiti eidobpaxcensa gazoeoi
MpacxKmopii nepedizy NPoYECY 6 NONCEHCOMEXHIYHIL cucmeML.

B kypci “I'eomeTpudne MoentoBaHHs MpoIeciB” 0a30B1 3HAHHS 3 1HXKEHEPHOT
Ta KOMIT'IOTEPHOi Tpadiku BHUKOPUCTOBYIOTHCA JJIS MOTJIMOJICHOIO BHUBYEHHS
reOMETPUYHHUX OCHOB Mepediry MpoleciB y BUOYXOMOKEKOHEOE3MEYHUX CUCTEMAX B
CepelloBHUIIIl MaTeMaTuyHoTo npoiecopa Matlab [3]. 'onoBHa yBara 3ocepekeHa Ha



BHUBUYEHHI rpaIyHUX 3acO0IB Ta 3aKPIIUICHH] MPAaKTUYHUX HABUYOK KOHCTPYIOBAaHHS
Mojeneld BiqoOpakeHHS TeoMeTpUYHHX oOpasiB (a3zoBOTO ABO- 1 TPUBUMIPHOIO
MPOCTOPY, 3 BHKOPUCTAHHSIM TE€OMETPUYHUX 3ac00iB BimoOpakeHHS (ha30BUX
TPAEKTOPIN y ABO- 1 TPUBUMIPHI IUIOUIMHU TPOEKIIiil (puc.3).

BucnoBok. IloenHanHs KiIacMYHMX TpapiuHUX 3ac00IB  BiOOpaKEeHHS
npocTopoBux ¢iryp 3 rpadiyHuM iHcTpyMmeHTapiem cydacHux CAD - cucrem 1
MaTeMaTUYHUX PENAaKTOPIB CHpPHsIE€ YIOCKOHAJEHHIO II3HABAJIBHOIO TIPOLECY 1
PO3IIMPEHHIO MOKJIMBOCTEN CTYIEHTIB Ta KypPCaHTIB I0JI0 3aCBOEHHS CHEIIaJIbHUX
HAaBYAIBHUX JUCUUIUIIH. [lepcreKTHBHUM HampsiMOM YJIOCKOHAJIEHHS HAaBYAJIBHOTO
MpoLeCy SIBJIA€ BUKOPUCTaHHS TIpaiyHUX MOKIMBOCTEH CHUCTEMH KOMII IOTEPHOI
ixeHepHoi rpadiku AutoCAD 2009 nsis po3B’si3yBaHHsS OKpEMHX 3a]1ay.
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Paccmampusaromess  6onpocvl  ucnonv3osanusi  cpeocms  UHHCEHEPHOU
KOMNbIOMEPHOU 2paguKku 6 6ude naxKemos 2pa@uueckux npocpamm 6 Hnpoyecce
NO020MOBKU CNEYUAIUCNO8 NO NPeOYRPeHCOeHUI0 B03HUKHOBEHUS YPe36bIYaAUHbIX
cumyayui, a maxdice yuebvl U peuleHusi HayyHvlx npooiem 6 ompaciu 6e30nacHoCmu
JHCU3HeOesmeNbHOCMU Yepe3 8bl00p NPUOPUMEMHOCIU OCHOBONOIA2AIOWUX PA30€l08
epaguyeckux KOMNbIOMEPHbIX OUCYUNTIUH, UCNOTIb3YEMBIX 8 YUeOHOM npoyecce.

INFORMATION GRAPHICS TECHNOLOGY IN VITAL ACTIVITY
SAFETY SCIENCE AND STUDY
E. Martyn, T. Rak, A. Renkas, I. Malets

The article deals with the main problems of the use of engineering computer-
generated graphics facilities as graphics packages in the process of training the
specialists in emergency prevention. The article considers the usage of these graphics
packages in the study and solving the scientific problems in the field of vital activity
safety by the priority selection of the fundamental sections of the graphic and
computer disciplines in educational process.



