YK 744:62
bonoapenxo 10.0., JIroosa O.B.,cmyoenmu macicmpamypu
Binnuyvkozo oeporcasnoco nedazoeiunoco ynisepcumemy
imeni Muxatina Koytobuncoko2o
leanuyk A.B., kanoudam neoazociunux HayK, OOYeHm
Binnuyvkozo oeporcasnoco nedacoeiunoco ynisepcumemy
imeni Muxatina Koyrobuncoxoeo,
M. Binnuys
e-mail: anatolij1196 @gmail.com

BUKOPUCTAHHA I'PAPIYHUX 306PAKEHD 1JIAA PO3KPUTTSA
SMICTY TEXHIYHUMX PIIIIEHD

Anomauia. Y cmammi sucgimieno pe3yibmamu 00CAIOHUYbKOI pobomu wooo
ocobnusocmell BUKOPUCMAHHA  2pA@iuHuUX 300padxceHb Ol  pPO3KPUMMS  CYMi
MEXHIYHUX PIUEeHb.

Kniouoei cnosa: mexniune piuienus, mexHiuni oopasu, epagiuni 300padicenHs.

Abstract. The article highlights the results of the research work on the
peculiarities of the use of graphic images to reveal the essence of technical solutions.
Key words: technical solution, technical images, graphic images.

IloctanoBka HaykoBoi mnpodjemu. Jlo ckiIagy TEXHIYHOI T'PaMOTHOCTI
MalOyTHBOTO BUYWTEJS TPYJOBOTO HABYAaHHA Ta TEXHOJOTIM HalieKaTh BMIHHS
PO3YMITH TEXHIKO-TEXHOJIOTIUH1 BiJOMOCTi, BKa3aHi Ha rpadiuHUX 300pa)KeHHSIX
pI3HOTO BHAY, IO aKTyaJdbHO JIi O(QOPMIICHHS pPe3yJbTaTiB TEXHIYHOI TBOPYOCTI
mkossApiB. OmHAK UTOCTpaTUBHI QYHKINIT 300pa’keHb, 110 BUKOPUCTOBYIOTHCS IS
PO3YMIHHS TEXHIYHUX PillleHb, TOCTIKEHI HEIOCTATHBO.

Koportkuii anaiiz gocaigkens npodjemu. M. TypoB nociipkyBaB METOIUYHI
ACIEKTH HaBYAHHS WIKOJIAPIB aJTOPUTMY PO3B’S3aHHS BUHAXITHUIBKUX 3a7a4, M.
Bimaiuyk 1 A. JlaBHJIEHKO PO3KPHUBAIM JHJAAKTAYHI YMOBH BHUKOPHCTAHHS
BUHAXITHUIIbKUX 3aJ]a4 JUIsl aKTHBI3allii BUBYCHHS (PI3WKM IIKoJIsIpamH, A.IBaHuyk
BUCBITJIIOBAB JICSKI aCNEKTH BUKOPUCTAHHS MPOOJIEMHOTO HaBYAHHS JJISI MPOIIECY
PO3B’sI3aHHS IIKOJISIPAMU BUHAX1THAIIBKUX 3a1a4 [4].

Meta i 3aBOaHHS CTATTI TONATAE y PO3KPUTTI CYTI TEXHIYHUX PIMICHb
BUHAXTHUIIBKUX 3a7ad 3a JOIMOMOTOI PI3HOr0 BHUAY UIFOCTpAIlii Ta BHU3HAYCHHS
BIANOBIIHMUX THITIB HABYAJIHHUX 3a/ad.

BukJsiaa ocHoBHoOro marepiaiy. [IoHATTS TeXHIUHE pillleHHS HANOUTBIIT YacTO
BUKOPUCTOBYIOTh JIJISi PE3yJIbTaTiB TEXHIYHOT TBOPUOCTi, 30KpeMa, TpHU PO3B’si3aHHI
BUHAXITHUIBKUX 3a/1a4d (CTBOPEHHI BUHAXOAY). [[pUKMETHUK «TeXHIUHE» (PIIICHHS)
CIPSIMOBY€ yBary JOCTIHHUKIB y OiK MaTepialbHUX 3acO0iB MPOIIECIB BUPOOHUIITBA
a00 3aco01B [uisi 00CTYyroBYBaHHS HEBUPOOHUUMX MOTPeO CyCHuIbCTBa (MPUCTPOIB,
MEeXaH13MiB, MamuH Toio). Ilicns exkcnepTu3u MO0 BIAMOBIIHOCTI BUMOTaM J0
BUHAXOJ[IB, TEXHIUH1 pIIIEHHS MOXYTh OYTH BHU3HAHI BUHAXOJAaMHU Ta CTalOTh
00’€KTaMu MTPABOBUX BITHOCHH.

CyTb TEXHIYHOTO PIIICHHS Y BCTAHOBJIEHHI TEXHIYHOTO 3aco0y, 3a JOMOMOTOI0
SIKOTO 3aJIOBUTBLHSAETHCA TI€BHA CYCIIUJIbHA MoTpeda abo, MO-1HIIOMY, PO3B’SA3yETHCA



TBOpYA TEXHIYHA (BUHAXIJHUIIbKA) 3a/aya. 3ajeXHO BiJ BUIY TEXHIYHOTO 3aco0y,
3alPONOHOBAHOIO B TEXHIYHOMY pIIIEHHI, PO3PI3HAIOTh Taki O0’€KTH BHHAXOAY:
MPUCTPOi, CMOCOOHM, BHUKOPUCTAHHS BIIOMUX TEXHIYHUX 3acO00IB 33 HOBUM
NPU3HAYEHHSAM, IITaMH MIKpoopraHismiB [4]. Jlo mpucTpoiB HanexaTb JeTal,
MEXaHI3MH, MAaIllMHH, amapaTH, MPWIaTd, OCHACTKa TOHIO. ICTOTHOIO 03HAKOIO
MIPUCTPOIO € B3a€EMO3B’sI3aHA CYKYITHICTD JIeTajel, By3JiB 1 MEXaHI13MIB, sIka yTBOPIOE
(YHKII0HAIbHO-KOHCTPYKTUBHY €IHICTb. ByIb-KUil MpUCTPIN XapaKTepU3yloTh 3a
JOTIOMOTOI0 TEPENIKY KOHCTPYKTUBHUX €JIEMEHTIB, 3B SI3KIB MK KOHCTPYKTUBHUMHU
€JIEMEHTaMH, B3a€EMHHM pO3TallyBaHHSIM Ta (OPMOIO KOHCTPYKTUBHUX €JIEMEHTIB,
napamMeTpaMu Ta KOHCTPYKTHMBHUMHU MaTepiasaMu enemeHTiB. Cnocid sk 00’ ekt
BUHAXO/AY XapaKTepU3YEThCSI BUKOHAHHIM [iii HajJ MaTepialbHUM OO0 €KTOM 3a
JIOMIOMOTOK0  IHIINX MaTepialbHUX 06’€ekTiB. Moro MoXHa cXapaKTepH3yBaTH
NepeTikoM Jii, MOCIiIOBHICTIO BUKOHAHHS I Ta yMOBaMU BUKOHaHHA Jid. J[o 1i€i
Kareropii 00’€KTIB BUHAXOy HAJIEkKaTh TEXHOJIOTIYHI MPOLECH, METOU A0OyBaHHS,
nepepoOKH 1 BUTOTOBJIEHHSI BUPOOIB TOLIO.

TexniuHa CyTHICTh BHMHAXOAy (TEXHIYHE pIIICHHS) PO3KPUBAETHCS B HOTO
dopmyni. Hanmpukian, hopMyiia BHHaAX0Ay HOXHIb Y CYYaCHOMY TPaKTyBaHHI MOXE
maTu Takui Burisa: «IIpucTpiil ans pizaHHs mamnepy, TKaHWUH, >KEpCTi, HITTIB, IO
MICTUTh JIBa HOXI 3 pyYKamH, BIIPI3HSETHCS Bl MPOTOTUITY (HOXA) THM, IO HOXI
CKPIIUTIOIOTHCSI B CEPEIHINA YaCTHUHI I'BUHTOM, KU Ja€ MOKJIUBICTb IM oOepTaTucs
HABKOJIO OCl, a pyykaM HOXMWIIb HajaHa (opma Kulellb JUIsi BCTaBISIHHA B HHX
nanpliB pyK JoauHu». [HhopmailiiiHe 3HaueHHsT popMyNM BUHAXOAY B TOMY, IO B
HIi ONUCYETHCS CYKYIHICTh O3HaK, HEOOXITHUX JUIs peaiizamii BUHAXOIy Ha
BUPOOHUIITBI 0€3 J0aTKOBOT BUHAXIIHUIIbKOI TBOpUYOCTi. [IpuiiHATO BBa)kaTw, 110
CYKYIHICTh ICTOTHUX O3HaK BUHAXOAY CTAHOBUTH BUHAXITHUIILKUMA 3aTyM.

Jlns Toro, o0 TexHIYHE pillleHHs] 0yJI0 BH3HAHO BUHAXOJO0M HEOOXigHO, 1100
BOHO BI/IMOBIZa]I0 BUMOTaM J0 BUHAXOAy Ta Oyio BiJMOBIIHUM YHHOM O(OPMIICHE 1
3asBieHe. [[ikaBUM y KOHTEKCTI HAIIOTO JOCIIKEHHs Oy/ie TaKhil JOKYMEHT 3asiBKH
Ha TMAaTEHTYBaHHS BHHAXOly fAK onuc BuHaxony. Came B ommci BHHaXony
BUKOPHUCTOBYIOTh  Tpadiuni  300pakeHHsl, 110 Ha3WBaIloTh  ¢irypamMu 1
BUKOPHUCTOBYIOTh JUIsI TOJIETIICHHS PO3YMIHHS CYTHOCTI BHHAxXonay, TOOTO ¢irypu
BUKOHYIOTh JIOMOMDKHY UIIOCTpAaTUBHY (yHKIif0. XapakTepHO, IO OOpa3HUi
UTIOCTpaTUBHUI MaTepian Mae BUIJIAJ HE JIMILIE KPEClieHb, ajle i aKCOHOMETPUUHUX
300paXeHb, TEXHIYHUX PUCYHKIB, CXeM, rpadikis, hoTtorpadiii Tomo (aus. puc. 1-5).
JUis [pUCTpOIO 32 JOMOMOIOI0  UIIOCTPATHUBHOIO Marepially pO3KpUBAETHCS
KOHCTPYKIIiSl Ta MIPUHIUN [dii, @ Y BUIAJIKy CIIOCO0y sSIK 00’€KTa BUHAXOMy TpadiuHi
300paXXeHHsI BUKOPUCTOBYIOTH TMEPEBXHO TOJl, KOJIM OMNHCYIOTh MEpeBaru
3asIBJICHOTO CTIOCO0Y B MOPIBHSHHI 3 BIZIOMHM CTIOCOOOM.

€. €BCiKOB po3po0OUB 1 BATOTOBUB KOHCTPYKITiO MiHI-TPAKTOpa 3 MEXaHI3MOM
KepyBaHHSI crocoOoMm mepenoMmy HamiBpam [3]. TexHiuHe pileHHS MeEXaHI3MY
KEpYBaHHS aBTOP MPOUIIOCTPYBAB KPECIEHHSM 3arajibHoro BUrisay (puc.l). OcHoBHI
€JIEMEHTH TEXHIYHOI'0 PIIICHHS TakKl: HamiBpaMma MepeiHs 1mo3.5, HamiBpama 3aJHA
no3. 9, BICh WIapHIPY BEPTUKAIBHOI OCI TMepeaoMy pamu 1o3. 6, KOopmyc
MIIIMITHAKOBOTO By37a mo3. 13, )KOpCTKO 3B’A3aHUN 3 HaIIBpaMoOw 3aAHboI0. JlJis
BUKOHAHHA UTOcTpaniero iHdopMaiiitHoi GyHKIIi HEOOXITHUMU € 3HAHHS U YMIHHSA
YUTAHHS KPECIICHD 3araIbHUX BUTIISIIB.
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Puc.1. MexaHi3M KepyBaHHS MIHI-TPaKTOpPOM: 5 — HamiBpama nepeaHs; 6 - BiCh
apHipy BEpTUKAILHOI OCl; 9 — HamiBpaMa 3ajiHs, 13 — KopIyc MiIIUITHUKOBOTO
By3Ja.

Y myOmikanii [2] BHUCBITIIOIOTHCS HOB1 TEXHIUHI PIIICHHS MNPUCTPOIO s
Nnopi3ku ApoB (puc. 2), ne s UIIOCTpalii CyTi TEXHIYHUX pIIIEHb BUKOPUCTAHO
TEXHIYH1 PUCYHKH. OCHOBHUMHU €JIEMEHTAMHU TEXHIYHOI'O PIIIEHHS NPUCTPOIO s
MOPI3KK KOPOTKUX KOJIOZ € KOPIYC 13 JOIIKM 1 mepecyBHI X-nonaiOHi onopu. s
PO3YMIHHS BHUHAXiJIHULIBKOTO 33AyMy HEOOXiTHO MaTth oOpa3He MHUCIEHHS, IO
J03BOJIUTHh 3PO3YMITH KOHCTPYKIIIIO KO3JIB Yy IIIJIOMY Ta Xapakrep 3’€IHaHHS X-
noioHux omop 3 KoprnycoM. OCHOBHUMH €JI€MEHTaMH TEXHIYHOTO pIlICHHS
OPUCTPOIO VIS MOPI3KK MUJIOMATEPiaIiB Ha APOBa € KOPITyC 1 cTanioHapHi X-1moaioHi
onopu. HaBenena umocrtamiss Oyne BHKOHYBaTH CBOIO 1H(pOpMaliiHy (YHKIIIO
3aB/ISIKM HAasBHOCTI B Cy0’€KTa OOpa3HOro0 MHCIEHHS, IO JO3BOJHUTH 3pO3YMITH
KOHCTpYyKIito (ikcaropa s JOIIOK, YTBOpeHOro X-moaiOHMMU oOmopamu 1
KOPITyCOM IPUCTPOIO.

’_ \N
Ko3mu s mopizku 1poB [TepecyBni X-niomiOH1 Kozmu nisa mopizku
oropu KOPOTKHX KOJIOJ] Ta

njaoMaTepianiB

Puc.2.

VY po6oti 3 HacTuTbHO-cBepTIIbHIM BepcTatoM HC-10 (HC-12) y mkinbHIA
MalcTepHI MOKe BUHUKHYTH HeOe3rneuHa curyallis maainas jemar [1]. B i ocHOBi
JICKUTh TEXHIYHA CYNEPEUHICTh MK HEOOXIHICTIO 3aTUCKAHHS JIETAJIl B JIeIIaTaxX Ta
TEXHOJIOTIYHOIO TOTPEeOOI0 TepecyBaHHs HE3aKPIIJICHUX JIeIaT Mo CTOJIy BepcTara
MIPY CBEP/ITIIHHI OTBOPIB B OJIHIN JI€TaNI HA PI3HUX BIICTAHIX Ta MiJ pI3HUMHU KyTaMH.
TexHiuHe pINICHAS NPUCTPOIO JJIA TOMEPEKCHHS TMAaiHHS Jiemar 31 CTOIy
HACTLIHLHO-CBEP/UIMIIBHOTO BEPCTaTy aBTOP UIIOCTPYE KPECICHHSIM 3arajbHOTO
BUTJISITY HACTUTBHO-CBEPIJIMIBHOTO BEpCTaTy, OOJaAHAHOTO TPHUCTPOEM IS
yTpUMaHHS Jiemar (CKOOW 1M03.2) Ha CTOJII BEPCTAaTy Ta poOOYMM KPECICHHS CKOOH
(puc.3). lns po3ymiHHS iUmrocTpariii HeoOXigHI 3HAHHS 1 BMIHHS YUTaHHS KPECIEHb
3arajibHUX BUTJISIIB Ta pOOOYHMX KPECIICHb JeTaleH.




Puc.3. Ilpuctpiit Asig nonepemKeHHs MaiHHA JenaT 31 CTOJAY HaCTUIbHO-
CBEpAJIUIILHOTO BepcTaTa.

VY poOoTi [6] onucaHe TEXHIYHE PIIEHHS MiOMIBU B3YTTH 3 €(PEKTOM 3HSATTS
BTOMJIEHOCTI CTON CHOCOOOM YCTAaHOBKM MiJl aKyMyKTYpHUMH TOYKaMH MAarHiTiB.
TexHiuHe pilIeHHS MiIONIBA MPOLTIOCTPOBAHE KOHTYPHUM PO3PI30M B3YTTH (puc.4),
BIJIMOB1IHO HEOOX1TH1 3HAHHS 1 BMIHHS YATAHHS PO3Pi3iB.

VY pexiiaMHOMY KaTano3l [5] omucyeTbCsl TEXHIYHE PIIEHHS 3 KOMIUIEKCHUM
edekToM (MOKpalieHHs] KpOBOOOIrYy CTOIN Ta 3MEHILIEHHS iX BTOMIIIOBAHOCTI). Jlms
UTIOCTpallli TEXHIYHOTO pIlIeHHs BUKOpUcTaHa ¢GoTorpadis YCTUIOK (BUTIISL
crepeny), 3 sIKoi BUHO pO3TAllyBaHHS MarHiTiB Ta MaCaXXHUX €JIEMEHTIB (puc.S).
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Puc.4. [limomBa B3yTTs 3 €heKTOM Puc.5. Ycrinku nis B3yTTS 3
3HSITTSI BTOMJIEHOCT] CTOII. KOMIUJIEKCHUM €(DEeKTOM.

Ha nHaBeneHux pucyHKax IMpejcTaBiieHI OCHOBHI BUJIM TrpadidHuX 300paKeHb,
10 BUKOPHCTOBYIOTHCS ISl UTFOCTpAIlli TEXHIYHUX PIlIeHb BUHAXITHUIIPKUX 3ajad.
BoHn MOXyTh OyTH OCHOBOIO ISl PO3POOKM PI3HUX THITIB HaBYAIBHUX TpadiaHMX
3aJ1a4, y PO3B’sA3aHHI SKUX HEOOXIHO OmepyBaTH TEXHIYHUMHU oOOpazamu.
[locnimoBHO po3rigHEMO crenudiKy MOXKIMBUX THMIB HaBYAJIBHUX 3ajad.
Kpecnennst 3aranpHOro BuUrisigy (puc.l) TOKIMKaHE UTIOCTPYBATH OCOOJIUBOCTI
KOHCTPYKIIli 1 TMPUHIMIY i MEXaHI3My KEpyBaHHS MIHI-TPAKTOPOM. 3 PHUCYHKa
BUJTHO, 1110 HASIBHICTh €JIEMEHTIB TpaHCMICIi € (aKTOpOM YCKIIQJHEHHS MPH YUTaHHI
JAHOTO KPECIEHHS 3arajbHOr0 BHUTJISAY. TOMY MU MPUNWHSIIA PIIEHHS BUKOPUCTATU
acoIllaTUBHUN MEXaHi3M PO3B’si3aHHS MOB’s3aHUX 3 puc.l HaBuampHUX 3amad. OTxe,
MEPIIUM TUTIOM HAaBYAIBHHUX 3aBJaHb MOIIYK aHAJOTIH, HAMPUKIAI, «3 KHUTTEBOTO
JIOCBIMY BIAOMI 3aBICH — TPHUCTPIA IS BIAKpUBAHHS JBEeped 1 BiKOH. 3HAWTH Ha
KpECJIeHH] €JIEMEHT, 0 BUKOHYE (PYHKI[II0, aHAJOTIYHY 3aBicam»; «Bimomo, mo y
311 MO TmepecideHiil MICIEBOCTI Beaydl Kojieca MOXKYTh BTpadaTH KOHTAaKT 3
nopororo. Sk BUpIMIYEThCA 11 TTpobiieMa B JISTKOBUX aBTOMOOLIAX, Ta AKUM €JIEMEHT
BUKOHY€ (QYHKI[IF0 TEXHIYHOTO 3aco0y, IO MOIEepeKy€e BTpaTy KOHTAKTYy KOJIC 3
noporoto?». [ns puc.2 TpONOHYeEMO TOPIBHSAHHS SIK MEXaHi3M pPO3B’SA3aHHS
HaBYaTbHUX 3amad. «[losicHuTH, SKWH HEMONIK Ma€ KOHCTPYKIIiS, IMPEIACTaBIICHA
JIBOpYY pHUC. 2 Ta SAKUM TEXHIYHUM 3acO00M BiH YCYBa€TbCsl NPaBOpPYyY MpH
BUKOPHUCTaHHI JBOPYYHOI NUIKU?»; «[lossCHUTH XapakTep TEXHIYHOI MpoOJeMH IpH



pO3NMIII IOUIOK Ha 3BHYAWHUX KO3JIaX Ta SIKUM TEXHIYHHM 3aCOO00M BIH YCYBA€ThCS
[P BUKOPUCTaHHI MPUCTPOIO, HABEAEHOro Ha puc.2». s HaBYaJIbHHUX 3a/Jad Ha
OCHOBI pHC. 3 OCHOBHMI MEXaHI3M — BMIHHS YUTaTH KpeciaeHHs. «[losicHuTtu, sskumu
KOHCTPYKTUBHUMHU €JIEMEHTaMU CKoOa 103.3 MPHUETHYETHCS A0 KOJOHHM BEPCTATY Ta
70 JlemaTy; «3a JOMOMOIOI SIKOr0 TEXHIYHOTO 3aco0y JielaTta MepecyBaloThCs B
pajiaibHOMy HampsMmi Ta sKUM JAlana3oH mnepecyBaHHA?». [  po3B’si3aHHA
HaBUAJIbHUX 3aJlay, pO3pOOJICHMX Ha OCHOBI puc. 4 1 puc.5, MU MPONOHYEMO
MEXaHI3M BHUKOPUCTaHHS €JIEMEHTIB OOpa3HOTro MHCIEHHS. «SIKMM IeOMEeTpUYHUM
TLJIOM SBJIIIOTH MarHiTH, BMOHTOBAH1 B MIAOWIBY Ha puc.4?»; SIKuMu reoMeTpuyHUMU
TUTAMH  SBJISIOTHCS  JA€Talli 1 KOHCTPYKTHMBHI €JIEMEHTH, M0 3a0e3neuyloTh
KOMIUIEKCHY JIiF0 Ha OPTaHi3M JIFOJIMHU IIPU KOHTAKTI 31 CTOMaMu ?».
BucnoBku. Pi3Hi Buau 300pakeHb, — BiJl KpecieHb 10 pororpadiii, BAKOHYIOTh
B ONHKCax BUHAXOJIB JOMOMDKHY UItOCTpaTHBHY (QyHKII0. CyTh i€l QyHKUI y
PO3KPUTTI BUHAXIIHUIIBKOTO 3aJyMy Ha piBHI, NpUIATHOMY [0 peatizaii
TEXHIYHOTO PIMIEHHS JUIsl PO3POOKM TEXHOJIOTIYHOIO TMpoIecy 3 METOK HOro
BUTOTOBJICHHS B YMOBaX BHUpPOOHMITBA. THMOJOris HaBYAJIBHMX 3aJad TICHO
MOB’s13aHa 3 BUJIOM 300pakKeHHsI, SIK€ BUKOPUCTAHE JIJISl PO3KPUTTSI BUHAXITHHUIIBKOTO
3aiymy. B OCHOBY THMOJIOT1] MU MOKJIAJIM MEXaHI3M PO3B’sI3aHHS HaBUAJbHUX 3a/a4
PI3HHUX THUIIIB.
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