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Metoauunnii mociOHUK «OCHOBM MAalIMHO3HABCTBA» € PE3yIbTaTOM
GyHIAMEHTAIBHOTO  JIOCHIJDKEHHS 3 MPOEKTYBaHHA 3MICTYy MPOQIILHOTO
HAaBYaHHS CTapIIOKIACHUKIB, TMPOBEICHOTO BIAIIJIOM TEXHOJIOTIYHOI OCBITH
[acturyty nenaroriku HAITH Ykpainu y 2015-2017 poxkwu.

VY 1nociOHMKY PpO3KPUBAIOTHCS CydacHHM 3MICT creukypey «OCHOBH
MAIIMHO3HABCTBAa» JJIs1 MPOQUIHHOIO HAaBYAaHHSA CTApPIIOKJIACHUKIB 1 JAIOTHCA
METOAMYHI TMOpaad IOJA0 HOro BHUKIAJAHHA Ta COIlaTbHO-TIPOdeciHHOT
Opi€HTAallli BUITYCKHUKIB 3aKJIaJ[IB CHCTEMHU 3arajibHO1 CEPEIHbOI OCBITH.

[TociOHUK agpecoBaHUN BYMUTENSM TPYAOBOTO HABYAHHS 1 TEXHOJIOTIH,
METOJAMCTAM 1HCTUTYTIB MiCJISIUIIIOMHOT MeIaroriyHOI OCBITH.

OuikyBaHUMH pe3yabpTaTamMu BHJIaHHS NOCIOHHMKa «OcHOBH
MaITMHO3HABCTBA» € IMJBHUINCHHS PIBHS TEXHOJIOTIYHOI OCBITH BYHTEIIIB
TPYJIOBOTO HAaBUAHHS 1 TEXHOJIOTIN Ta IX MATOTOBKA O BUKJIAJAHHS CIIEIKYPCY B
npoUTbHIN TIKOMI, IO CHPHITHME OOI3HAHOCTI 3 TEXHIKM 1 TEXHOJOTIH,
(GOpMyBaHHIO TMPOEKTHO-TEXHOJIOTTYHOI KOMIIETEHTHOCTI CTapIIOKIACHHUKIB,
iXHpOMY TIpO(heCItHOMY CaMOBHU3HAYCHHIO, COIliami3allii Ta KOHKYPEHTO31aTHOCTI

Yy BUCOKOTEXHOJOTTYHOMY CYCI1JIbCTBI.

L -

- ‘,'




Beryn

KosxHa cydacHa JtofiMHa B CBOIH JISUTBHOCTI KOPUCTYETHCS MAIIMHAMU Ta
3aCTOCOBYE PI3HOMAHITHI TEXHOJIOT1i. MaIuHu 1 TEXHOJIOTIT TOTIOMaralTh HaM Y
noOyTi, B TOWIyKy 1 0OpoOmi iH(opmalii, MpPOEKTYBaHHI Ta BHUTOTOBIICHHI
BUpOOIB, mosermyoTh mnpamt. Cdepa 3acTocyBaHHS MAaIIUMH — MOCTIHHO
PO3IINPIOETHCS.

[Ipore OGarato mojnel MarTh YSIBICHHS MpPO MAIIUHU JHIIE SK PO
TPaHCHOPTHI 3aCO0M YW MPUCTPOI, IO MAIOTh PYyXOMI YacTUHU. Taki ysIBICHHS
IpO MAIIMHU € JYXE BY3bKUMHU 1 HE CHPUAIOTh (HOPMYBaHHIO HAyKOBOTO
CBITOIJISIIY Ta MPOEKTHO-TEXHOJIOTIYHOT KOMIETEHTHOCTI. ToMy Il 3 MIKUIBHUX
pPOKIB HEOOX1AHO 3a0e3neuyBaTd (popMyBaHHs OOI3HAHOCTI y Tally3l TEXHIKH 1
TEXHOJIOT1H, K L€ nepeadayeHo HOBUM 3akoHOM Ykpainu «IIpo ocBiTy», Ta
CTBOPIOBATHU B YUHIB IKOMOT'a [TOBHIIIE YSBJICHHS PO MAIINHHU.

TexHiuHI HOBHHKM OCOOJMBO NPHUBEPTAIOTH 1HTEPEC YYHIB 1 BUYUTENIO
TEXHOJIOT1IM HE MO’KHa BIJACTaBaTU BIg 1X po3BUTKY. CydacHHl CBIT
HIBUKO3MIHHHH 1 TOMY TpeOa HENepepBHO BUUTHUCH.

Lleli moCiOHMK Ma€ JOMOMOITH BUYHMTEIEBI TEXHOJOTIA Yy MOCTIHHOMY
MOIIYKY Ta 3aCTOCYBaHHI HOBHMX 3HaHb 3 OCHOB MalllMHO3HABCTBA, O3HAWOMIICHHI
YUYHIB 3 CYy4aCHOIO TEXHIKOIO 1 TEXHOJIOT1SIMHU.

3MICT OCBITHBOI rany3i  “Texnomyorii” BigoOpa)kae TEHJICHIIIIO
€BPOIEHUCHKOT OCBITM MO0 HAOMMKEHHS akajeMidyHoi Ta jgompodeciitHol
MITOTOBKU W HaJae MOXKIMBICTh 3a0e3neunTu TpodiabHy audepeHIiario
HABYaHHS, CTBOPIOE YMOBHU IS BUBYEHHS TEXHIKM 1 TEXHOJIOTIH 3a BHOOpOM
YUYHIB BIAMOBIAHO 0 iX 1HTEPECIB 1 HAMIpPIB CTOCOBHO MPOAOBXKEHHS OCBITH Ta
3100yTTss MaiOyTHbOi mpodecii. Ilpu 1BOMY pO3MUPIOIOTECS MOMKIUBOCTI
noOy/10BY YYHSIMHU CBO€1 1HAUBIAYaTIbHOI OCBITHBOI TPAEKTOPII.

HacuuenHss 3micTy mnpeaMeTiB 3 OCHOB HayK NpUKIAgaMUd MO0
BUKOPUCTAHHA MAIlIMH 1 TEXHOJOTIA HEe PO3B’sA3ye mpoOiemMu (opMyBaHHS
MPOEKTHO-TEXHOJIOTTYHOT KOMITETEHTHOCTI Ta 3aCBOEHHS OCHOB

MaIllMHO3HABCTBA, 00 MPU LOMY II0pa3y PO3MIISIAAETHCS JIUIIIE OJWH 13 aCHEeKTiB
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TOTO Y IHIIOTO SIBUINA. Tak, HAMPHUKIA, 1100 copMyBaTH B YUHIB MOHSTTS PO
JeTanb Ta il pojib y poOOTI MalIMHHU, a HE SIK MpO MPUKIAJ il 3aKOHY IEBHOI
HayKH, Tpeba pO3MOBICTU MO ii MpU3HAYEHHS, MICIIE€ B MAlllUHI, PO MaTepial, 3
SIKOTO BOHA BUTOTOBIISIETHCS. A 1€ BXKE BUXOAUTH 32 MEXI 3MICTy MpeaMera 3
OCHOB HayK 1 MPU3BOAMTH [JO TOPYUIEHHS JIOTIKM HOro BUBYEHHS,
NEPEeBAHTAXEHHS Y4YHIB 00CATOM HABYAJIBHOTO Marepialy 1 HE CHpuse
(GOpMyBaHHIO KJIIOYOBMX Ta HPEIMETHOI KOMIIETEHTHOCTEH, MOJIIMIIEHHIO
TEXHOJIOT1YHOT OCBITH YYHIB.

3ocepeKeHHs] HAaBYaJIbHOTO MaTepially Mpo MAIIUHU, TEXHIYHI CHCTEMH Ta
TEXHOJIOrll MAalMHOOYAYBaHHA B MOCIOHHMKY HPOQIILHOIO CIEUKYpCY, SK
MoKa3ajgl pe3yJabTaTH TENaroTiYHOTO EKCIEPUMEHTY, CIpHUsS€ HaBYaIbHO-
METOJUYHOMY 3a0€3MEYCHHIO Ta MiABUIICHHIO SKOCTI MPOMUIFHOI TEXHOIOTTYHOT

OCBITH CTapIIIOKJIACHHUKIB.




PO3JILI 1.
JIIOJIMHA, MAIITAHM 1 TEXHIYHI CACTEMM




ManmuHO3HABCTBO SIK NPOBIHA rajy3b HayKH i TeXHIKHTa cepa
camopeaJtizanii 0cooucTocTi

3n100yTuil 3a 0araTOJIITHIO I1CTOPit0 CTBOPEHHS MAIIWH JOCBIJ JIIOACH
B1JI00payKa€eThCS HE TUIBKU Y CTBOPEHIN TEXHINI, a i y HayIll Ta OCBITI.

HaykoBoi0o OCHOBOIO TMpPOEKTYBaHHsS, pO3pPOOKH, BHUIPOOYBaHHS Ta
BUKOPHUCTAHHA OyAb-IKUX MAIllUH € MAWUHO3HABCE0 — Taly3b HAYKH 1 TEXHIKH,
gKa PO3B'A3ye TMPOOJIEMH, TNPOCKTYBaHHS, PO3pPaxyHKIB, METOJIB 1 3aco0iB
BUNPOOYBaHHS, BUIOTOBJICHHS, EKCIUTyaTalli Ta PEMOHTY JeTajeid, BY3IIB,
OKpPEeMHX MEXaHI3MIiB 1 MaIllMH 3arajoM, ITiJIBUIICHHS IXHBOI Mpare31aTHOCTI,
HaJIMHOCTI Ta JOBIOBIYHOCTI, a TaKOXX PO3POOJICHHS HOBHUX 1 BJIOCKOHAJICHHS
HasIBHUX KOHCTPYKTOPCHKHUX PIlIE€Hb, K1 3a0€3Meuy0oTh MIJBUILEHHS SKOCTI Ta
e(PEeKTUBHOCTI pOOOTH, HE3AJIEAKHO BiJI ramy3l TEXHIKU Ta MPU3HAYECHHS MAIlIHH.

CTBOpIOIOYM HAMBAXJIMBINTY YaCTUHY OCHOBHUX BUPOOHMYUX (POHIIB —
3HApSIAAS Tpalll, MalIMHOOYyBaHHS ICTOTHO BILJIMBAa€ Ha TEMIM ¥ HampsaMu
HAayKOBO-TEXHIYHOT'O TPOrpPecy B I1HIIUX Taly3sSX BHPOOHHUIITBA Ta 3POCTAHHS

IPOJYKTUBHOCTI Mpalll B yciX cepax >KUTTEAISITbHOCTI JIFOAEH.
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https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D1%81%D1%82%D0%B2%D0%BE
https://uk.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BC%D0%BE%D0%BD%D1%82
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%B0%D1%86%D0%B5%D0%B7%D0%B4%D0%B0%D1%82%D0%BD%D1%96%D1%81%D1%82%D1%8C_(%D1%82%D0%B5%D1%85%D0%BD%D1%96%D0%BA%D0%B0)
https://uk.wikipedia.org/wiki/%D0%9D%D0%B0%D0%B4%D1%96%D0%B9%D0%BD%D1%96%D1%81%D1%82%D1%8C
https://uk.wikipedia.org/wiki/%D0%94%D0%BE%D0%B2%D0%B3%D0%BE%D0%B2%D1%96%D1%87%D0%BD%D1%96%D1%81%D1%82%D1%8C

MammHoOyayBaHHS € TPIOPUTETHOI Tally33l0 MPOMHUCIOBOCTI, 0e3
MIJTHECEHHS SIKOT HEMOKJIMB1 TEXHIYHUNA 1 TEXHOJOTIYHUN MpOrpec, 3MIITHEHHS
000pOHO3/IaTHOCTI KpaiHW, a TaKOXX MIJABHUILEHHS PIBHA JKUTTA U 0OpoOyTY
moned. JKomHui CEKTOp EKOHOMIKM HE MOXe O0O0iuThuCcs 0e3 mpomyKIlil
MamuHOOyAyBaHHs. ToMy B CTPYKTypi MPOMHUCIOBOCTI PO3BUHYTHX KpaiH CBITY
MaIIMHOOYyBaHHS CTaHOBUTH MoHaa 50% 3araiabHOro 0OCSITY BUPOOHHUIITBA 1
BEJIMKOIO MIPOIO BU3HAYAE X €eKOHOMIYHUHN MTOTEHITIAJI.

VYkpaina mae CHpusiTINBI MEPEeTyMOBH JUIsl PO3BUTKY MaIIMHOOYTyBaHHS.
[le o0O0yMOBIEHO HASBHICTIO TMOTY>KHOI METalXypriiHoi 0a3u, 3HAYHHUX
IPOMUCIIOBO-BUPOOHNYMX (DOHIB, TPYIOBUX PECYpPCIB, HAYKOBO-IAOCTIAHUIIBKOT
0asmu.

lanmy3eBa cTpyKkTypa MAaIIMHOOYAIBHOTO KOMIUIEKCY YKpaiHU JOCHUTh

po3BuHEeHa BoHa 0XOIUTIOE TPAKTUYHO BC1 HAMBAXIIMBIIIII Tay31 BUPOOHHUIITBA.
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MammHoOyayBaHHS € OAHIEIO 3 MPOBIIHUX raidy3eil eKOHOMIKH YKpaiHH 1
PO3BUTKY il MPOAYKTUBHUX CHJI, cdeporo mnpodeciiiHoi AiSIbHOCTI, B SKIM
OCOOMCTICT, MOXKE peajizyBaTh CBOi 3HIOHOCTI Ta 3HAWTH MOKJIMKAHHSA. 3
MalIMHO3HABCTBOM IIOB'A3aHa Mpals IHKEHEPIB-KOHCTPYKTOPIB, 1HKEHEPIB-
MPOCKTYBAJILHUKIB, MEXaHIKIB, TEXHIKIB, TEXHOJIOTIB, HaJaJHUKIB BEpCTaTIB,
TOKapiB, (pe3epyBAILHUKIB, CIIOCAPIB Ta 0araTbox 1HIUX (axiBIIiB.

3 PO3BUTKOM Ta YCKJIQJHEHHSIM TEXHIKM 3HAUEHHS JIIOJWHU BCE OLIbIIE
3pocTae, a PyHKIIOHYBaHHS HAWCKIQIHIIIMX TEXHIYHUX MPUCTPOIB 1 MOB's13aHa 3
HUMU JiSUTBHICTD JTIOJUHU PO3TIISIAETHCS Y B3aEMO3B'SI3KY.

Jlig pO3BUTKY MalIMHOOYTyBaHHS B YKpaiHi € BC1 IEPETyMOBHU:

- BUCOKUU pIBEHb PO3BUTKY OCBITH;

- HasIBHICTh YHIKQJIBHUX MAIIUHOOYAIBHUX rairy3eil (aBialliifHOl Ta pakero-
KOCMIYHOI1 IPOMUCIIOBOCTI, €HEpreTUYHOTO MaIIMHOOYyBaHHS,
CJIEKTPOTEXHIYHOT MPOMHUCIIOBOCTI 3 BUCOKMM HAYKOBO-TEXHIYHUM IMOTEHIIAJIOM,
KU HEOOX1IHO NPUMHOXYBAaTH, pO3BUBATU Ta 3a0€3MEUUTH [OJAJbIIE
3pOCTaHHA);

- BeJMKa MoTpeda B Cy4aCHUX IHHOBAI[IMHUX TEXHOJOTIAX, MallMHAX Ta
mpuiIaax, sk MaTepiaibHOTO BUPOOHUIITBA, TaK 1 HEBUPOOHUUOT chepu;

- 3aI[IKaBJICHICTh KpaiH CBITY B NapTHEPCTBI 3 HAIIOKO JEpPkKaBOK Ta
CIIPOMOXKHICTh YKpaiHu eKCIOPTYBATH MAIIMHOOY IIBHY MTPOIYKIIIFO.

VYci 3a3HayeHi MOXKIMBOCTI MOXXHA BHUKOPHCTaTH TUIBKM 32 YMOBH
OHOBJICHHSI BHPOOHHWIITBA, BIOCKOHAJICHHS YIPaBIIHHSI MAITUHOOYIYBAaHHSM,
nepeopieHTaIlli Ha BUPOOHUIITBO 1HHOBAIIMHOI MPOJIYKIIii, parioHami3aIii mpaiii,
PO3BUTKY TPYJOBUX pECypCiB, BUPOOHUYHUX 3B'SI3KIB Ta CTPYKTYpH BUPOOHULTBA.

CTpyKkTypHI 3MIHM H 3pOCTaHHS YKPAiHCHKOTO MAaIIMHOOYJIyBaHHS —
npo0sieMrd HaA3BUYAWHO CKJIATHI M MOTpeOyIoTh 3HAYHUX 3YCHJIb y KOXKHIN
rany3i. IlpioputeTHUMH, 6€3YMOBHO, 3aJIMIIAIOTHECSA BUCOKOTEXHOJIOTTYHI rajysi,
10 BHU3HAYAIOTHCS HOBITHIMU JOCSTHEHHSMH HAyKH, TEXHIKH, TEXHOJIOTIH Ta

PO3BUTKY OCBITH.



TexHiYHi NPUCTPOI, MAIIIMHY | TeXHIYHi cHCTEeMH

BignoBimHo 10 HaykoBoi kiacudikaiii 3a TOBHOTOK Habopy

(GYHKI[IOHaTPHUX OPraHiB Ta iX CKIAIHICTIO BCIO TEXHIKY MOJAUISIOTH HA TPH
BEJTUKHX KJIACH:

1. Haunpocmiwii mexniuni npucmpoi (3HapAIIA TIpalll), SIKi MaloTh
nutie oauH GyHKIIOHATBHUN OpraH — TEXHOJOTIYHUH.

2. MawiuHy, 00 SIKUX BITHOCATHCS 00’ €KTH TEXHIKH, 1[0 MAalOTh BCl
dbyHKIIIOHATBHI OpTraHH, a00 X Y SKUX BIICYTHIN TIJIBKH OpraH
ABTOMATUYHOTO YIIPABITIHHS.

3. mexHiuHi cucmemu, 1O CKJIAJAIOThCS 3 KOMIUIEKCY MallluH,

00’€THaHUX Y CUCTEMH 31 CKJIAIHOIO 1€PAPXIYHOIO0 CTPYKTYPOIO.

TEXHIKA
Texniumni Mamuan Texniuni
MPUCTPOI CUCTEMH

Jlo HaWmpOCTIMUX TEXHIYHUX MPUCTPOIB BIIHOCATHCS BaXijib, OJIOK, KJIHH,
I'BUHT, IOXUJIA TJIOIIMHA, KOJIECO, @ TAKOXK PYUYHI IHCTPYMEHTH, Y SIKUX BIICYTHIN
€eHepreTHYHuil 1 kepyrounii oprad. Taki npuCTpoi, py4Hi IHCTPYMEHTH Ta MPOCTI

MEXaHI3MHU BUBYAKOTHCA B ITOYATKOBINA 1 OCHOBHIN IIIKOJII.

Jlo uncna mawun HaICKUTh HAHOLIBIA KUTBKICTh 00’ €KTIB TEXHIKH, IO
MIPU3HAYCHI 0J151 BUKOHAHHSA pOOOMU MA NePemeopPeHHsL eHepeii.

Jlesiki 3 MalllMH — JIepeBO Ta METajJo00poOH1 BepcTaTH, MEpPCOHANbHI
KOMIT FOT€pY BUBYAIOTHCS B OCHOBHIM IIKOJII.

Texnika cy4acHOro BUPOOHMIITBA — I 3A€OLIBIIIOT0 MammHU. Pi3HI
MaIlMHU MDK CcO00I0 MaloTh 0arato CHIJTBHOTO. YCl MAaIlMHH CIOKHWBAIOTh
CHEprio, ska MOoXe OyTH pI3HHX BHUIIB: MEXaHIYHA, €JEKTPUYHA, XIMIUHa,
anepHa. J[>xepenoM eHeprii MOXKyTh OyTH BiTep, BOAA, COHSYHI POMEHI1, BYT1JLIA,

ra3, Had)Ta Ta NPOAYKTH il IepepoOKH.



VYci MammHu, OKpiM JpKepera eHeprii MaroTh poOoUnii (BUKOHABYHI OpTaH)
Ta MPUCTPIN JJIs TIepeaadi 10 HbOro Heprii JKepera.

MarmmHa MOXe YacTKOBO a00 TOBHICTIO 3aMIiHUTH TMpaIfio JIOJAUHHA. Y
CydyaCHHX MAIllMH 3 SBJIIOTHCS MEXaHI3MH aBTOMAaTUYHOTO KEPYBAaHHS:
MEXaHI14H1, eJICKTPUYHi, 400 Ha OCHOBI €JIEKTPOHHO-00YMCTIOBAIBHUX 3aC001B.

Mawuna (Bim mar. machina, Big mgaB. — rp. Myyavyy — npuctpii, 3acio,
3HAPAAS) — TEXHIYHMM OO0'€KT, SKUM CKJIAJA€ThCA 13 B3aEMOIOB'S3aHUX
GyHKIIIOHATBHUX YacTUH (JeTajel, By3JiB, IPUCTPOIB, MEXaHI3MIB Ta 1H.), IO

BUKOPHUCTOBYE €HEPTiIO JIJIsl BAKOHAHHS MOKJIaICHUX Ha HHOTO (DYHKIIIi.

Ilpocma mawuna — MexaH13M, SIKUU TIEPETBOPIOE HAINPSIM a00 BEIUUYUHY

cuiH 0€3 CIIOKUBAaHHS €HEprii.

Mamuau BUKOPHUCTOBYIOTBCA JJI1 BHKOHAHHSA IICBHHUX I[lﬁ 3 MCTOIO
SMCHIICHHSA HAaBAHTAXXCHHSA Ha JIIOAUHY a00 IIOBHOI 3aMIiHH JIOANHA IIpU

BHUKOHaHHI KOHKPCTHOT'O 3aBJIaHH.

IcTopuuHO ckianocs, 1m0 MallMHAMHA Ha3UBAJIM MPUCTPOI, IO MICTHIU
PYXOMI YacCTHHM 1 CIYKWJIM Ui MEPETBOPEHHS MeXaHI1uHOoi eHeprii. [Ipore 3
MOSIBOIO 1 PO3BUTKOM EJIEKTPOHIKH 3'SBUJIMCh TEXHIYHI O0'€KTH 0€3 pyXOoMHUX
YaCTHH, HAMPUKIA] — EJIEKTPOHHI OOYHMCIIOBaIbHI MamuHu. Ternep MammHaMu
BBXKAIOTHCA TEXHIYHI NPHUCTPOI, IO MOXYTh IEPETBOPIOBATH EHEPTIIO,

00poOsiTH 1H(pOopMaIrio yu MaTepito, BUKOHYBAaTHU poboty

Man. 1. EBottoiiisi mpuCTpOIB AJis MPAHHS Ta IPAJIbHUX MalluH
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https://uk.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
https://uk.wikipedia.org/wiki/%D0%94%D0%B0%D0%B2%D0%BD%D1%8C%D0%BE%D0%B3%D1%80%D0%B5%D1%86%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
https://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D1%96%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%94%D0%B5%D1%82%D0%B0%D0%BB%D1%8C_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%B8
https://uk.wikipedia.org/wiki/%D0%92%D1%83%D0%B7%D0%BE%D0%BB_(%D1%81%D0%BA%D0%BB%D0%B0%D0%B4%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0_%D0%BE%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D1%8F)
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%81%D1%82%D1%80%D1%96%D0%B9
https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D1%96%D0%B7%D0%BC
https://uk.wikipedia.org/wiki/%D0%95%D0%BD%D0%B5%D1%80%D0%B3%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D1%96%D0%B7%D0%BC
https://uk.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BB%D0%B0
https://uk.wikipedia.org/wiki/%D0%94%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9B%D1%8E%D0%B4%D0%B8%D0%BD%D0%B0
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%81%D1%82%D1%80%D1%96%D0%B9
https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D1%96%D1%87%D0%BD%D0%B0_%D0%B5%D0%BD%D0%B5%D1%80%D0%B3%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D1%96%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%B0_%D0%BE%D0%B1%D1%87%D0%B8%D1%81%D0%BB%D1%8E%D0%B2%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%B0

Ha 3amiHy oKpeMux MaluH NpUXOAATh TeXHIYHI cuctemu. [Ipukinagamu
TEXHIYHUX CHCTEM € CHCTeMU Oe3MeKH, €HepreTH4Hi, TPAHCIOPTHI Ta IHIII
CUCTEeMU. 3 HUMHU BUIYCKHUKM OCHOBHOI IIKONI Ie HE 3Hailomi. Tomy

BUBYATH 1X JIOLJIBHO BXKE Y CTAPIIiH MIKOJI.

Maii. 2. TexHiuHl CUCTEMHU OE3IEeKH

TexHiyHl CUCTEMH MOXYTh CKJIAJaTUCA 3 KOMIUIECIB MAalllMH, HAIIPUKJIIA],
aBTOMaTUYHA JIiHIfA, I€X, 3aBOJl, 10 MAalOTh MEBHY CTPYKTYpy 1 MPaIllOIOTh,
BUKOPUCTOBYIOUH BIJIOBIIHI TEXHOJIOTTII.

CTBOpIOIOYM TEXHIYHI MOPHUCTPOI, MAIIMHM 1 TEXHIYHI CHUCTEMH JIIOJH
MOJICTIIYIOTh YHM 3aMiHSIOTH (PI3UYHY 1 PO3YyMOBY IMpalllo, MABUIIYIOTh ii
NPOAYKTUBHICTh, BTUIIOIOTH CBOi Mpii,  pPO3KPHUBAIOTH 3/10HOCTI, 3HAYHO

HOJIIIIYIOTh SKICTh KUTTS.
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Kuacugikanis MalmmH i TEXHiYHUX CHCTEM Ta rajy3i iXHboro
3aCTOCYBAHHA
3 METOI0 O3HAWOMJICHHS Y4YHIB 3 PI3HMMHU MalluHaAMH Ta (opMyBaHHS
CUCTEMHU 3HaHb JIOIILHO PO3KPHUTH KIAacH(IKaIlil0 MAIIMH Ta HABECTH MPHUKIAIN
CHEePreTUYHUX, poOouyux Ta 1HGOpMAIIHHUX MaIllMH, CTBOPUTH B ysIBI YYHIB 3a
JIOTIOMOT'OF0 HAOYHUX 3ac001B, BIAMOBIIHI 0Opa3Hy.

Bynp-siky MalmmHy MOXHa 3apaxyBaTH JI0 OJHIET 3 TPHOX TPYM:

. EHepreTuyHi MammmMHH — II€ MAaIlMHU, [0 TMEPETBOPIOIOTH OJUH BH]
€HEprii B 1HIIUA.

. J1o eHepreTUIHUX MAITUH BITHOCSATHCS:
. O0BuU2yHU, MAIIUHU, W0 TEPETBOPIOIOTh PI3HI BUAM €HEPrii y

MeXaHIYHy po0oTy (eNeKTPOABUTYHHU, IBUTYHH BHYTPIIIHBOTO 3TOPSTHHSI,

HapoBi MAIIMHHU, T1APOTYPOIHN);

Man. 3 EnextpoaBurysu

Main.4 JIBUryH BHyTpIIIHBOTO 3TOPSIHHS
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https://uk.wikipedia.org/wiki/%D0%95%D0%BD%D0%B5%D1%80%D0%B3%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%94%D0%B2%D0%B8%D0%B3%D1%83%D0%BD
https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D1%96%D1%87%D0%BD%D0%B0_%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%B0
https://uk.wikipedia.org/wiki/%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%B4%D0%B2%D0%B8%D0%B3%D1%83%D0%BD
https://uk.wikipedia.org/wiki/%D0%94%D0%B2%D0%B8%D0%B3%D1%83%D0%BD_%D0%B2%D0%BD%D1%83%D1%82%D1%80%D1%96%D1%88%D0%BD%D1%8C%D0%BE%D0%B3%D0%BE_%D0%B7%D0%B3%D0%BE%D1%80%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%BE%D0%B2%D0%B0_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%B0
https://uk.wikipedia.org/wiki/%D0%A2%D1%83%D1%80%D0%B1%D1%96%D0%BD%D0%B0
https://uk.wikipedia.org/wiki/%D0%94%D0%B2%D0%B8%D0%B3%D1%83%D0%BD_%D0%B2%D0%BD%D1%83%D1%82%D1%80%D1%96%D1%88%D0%BD%D1%8C%D0%BE%D0%B3%D0%BE_%D0%B7%D0%B3%D0%BE%D1%80%D0%B0%D0%BD%D0%BD%D1%8F

2eHepamopu, MallliHU, K1 TIEPETBOPIOIOTh MEXAHIYHY €HEPrii0 B OYIb-sIKHii

IHIIMH BUJ eHeprii (reHepaTopH, MOPIIHEBI KOMIIPECOPH, MEXaHi3MHU HACOCIB).

. Man.5. Bitporeneparopu
Po0ouyi MamMHM BUKOPUCTOBYIOTh MEXaHIYHY YW I1HIIY EHEPrito s
MEePEeTBOPEHHS 1 MEepeMilleHHs TpeAMEeTIB 00poOKM Ta BaHTaxiB. Jlo HHX
HaJIEeXKAaTh:
MEeXHONI02TYHI MAWUHU I anapamy — MIIMHY, Te4l, BEpCTaT, Mpecu
TOIIO, KOTpl TpPHU3HAYEHHI JUIsi 3MIHIOBaHHS pPO3MIpiB, Gdopmu,

BJIACTHBOCTEH a00 cTaHy mpeaMera 00poOKH (CUPOBHHHM).

Man.9. BummBansHa MamiHa Man. 10. IIpec
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https://uk.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D1%80%D1%88%D0%BD%D0%B5%D0%B2%D0%B8%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D1%80%D0%B5%D1%81%D0%BE%D1%80
https://uk.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D0%BE%D1%81
https://uk.wikipedia.org/wiki/%D0%92%D0%B0%D0%BD%D1%82%D0%B0%D0%B6
https://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%87%D0%BD%D1%96_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%B8
https://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%87%D0%BD%D0%B8%D0%B9_%D0%B0%D0%BF%D0%B0%D1%80%D0%B0%D1%82
https://uk.wikipedia.org/wiki/%D0%9C%D0%BB%D0%B8%D0%BD
https://uk.wikipedia.org/wiki/%D0%9F%D1%96%D1%87
https://uk.wikipedia.org/wiki/%D0%92%D0%B5%D1%80%D1%81%D1%82%D0%B0%D1%82
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D1%81
https://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B7%D0%BC%D1%96%D1%80_(%D1%82%D0%B5%D1%85%D0%BD%D1%96%D0%BA%D0%B0)
https://uk.wikipedia.org/wiki/%D0%A1%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0

. MPAHCNOPMHI Ma NIOUOMHI MAwluHU— KaHATHI JIOPOTHU, KOHBEEPH,
KpaHH, JITak¥, €KpaHOIUIaHW Ta 1H., MPHU3HAYCH1 JJIs1 TepeMilleHHS

BaHTaXIB Ta JIIOJIEH y MPOCTOPI.

Man.8. Expanomian

Indopmaniiini MalIMHU TpU3HAYEHI AN TMEPETBOPEHHs, OOpOOKH Ta
PR cee M '
nepenaui indopmanii (EOM, eneKTpoHHI CHHTE3aTOpH, amapaTH 3B'S3Ky Ta

1HII IPHUCTPOT epenavi, 00poOKu i 30epiranus iHGopmartii).

Man.11. Pamgap
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https://uk.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D1%80%D1%82
https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BD%D0%B0%D1%82%D0%BD%D0%B0_%D0%B4%D0%BE%D1%80%D0%BE%D0%B3%D0%B0
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%94%D1%80
https://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D0%BD
https://uk.wikipedia.org/wiki/%D0%95%D0%BA%D1%80%D0%B0%D0%BD%D0%BE%D0%BF%D0%BB%D0%B0%D0%BD
https://uk.wikipedia.org/wiki/%D0%86%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%95%D0%9E%D0%9C
https://uk.wikipedia.org/wiki/%D0%86%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D1%96%D1%8F

Main.12. EnektpoHHU CHHTE3aTOP

Jo 1HdopManiitHUX MaIIuH TaKOXK MOXKHA B1THECTH:

. KOHMPOAbHO-KEPYIO4l ~Mawiuny, 10 TEPETBOPIOIOTh OJEpKaHy
KOHTPOJIbHO-BUMIPIOBAJIbHY 1H()OpPMAIlIIO JJI KEPYBAHHS TI€I0 YU 1HIIOIO
MalIMHOK a00 TEXHOJOTTYHUM MPOLIECOM;

. MamemMamuyHi MauuHu, o NEPETBOPIOIOTH 1H(OpPMAILIi0 y BUTIISAL
MaTeMaTUYHUX MOJIENeH, sIKl 3a/1aHl y (opMi YKCel Ta AITOPUTMIB,

. KibepHemu4Hi MawuHu, O 3aMIHIOIOTh a00 IMITYIOTh PI3HOMAaHITHI
MexaH14Hi, i131070T14H1 400 610JIOT14HI MPOIIECH, BIACTUBI KUBIH TIPUPOI
Ta OCHAIIIEHI €JIEMEHTAMHU IITYYHOTO 1HTEJICKTY.

[lepmni  eneKTPOHHO-OOYMCIIOBANIBHI ~ MAllMHHU, pPO3pO0JEHI Ha OCHOBI
JocATHEHb KibepHeTukH, Oyno pospobneno B 50-x pokax XX cromitrs. Ix
3aCTOCYBaHHA Ha BUPOOHHULTBI BXE€ TOAl CHPUSIO  YIOCKOHAJIECHHIO
TEXHOJIOTIYHUX  MPOIECiB, MIJBUIIEHHIO  AKOCTI  MPOIYKUIi, €KOHOMIl
MaTepialbHUX, €HEePreTUYHUX PECcypciB, 3amiHU (I3UYHOI Ta IHTENEKTyalbHOI
npai moauHu. [Ipote Taka EOM Oyna HaaTO TpOMI3AKOIO. [1 06amHAHHS MOTJIO
3aiimMaTi 1ty kimMHaty. Y 80-x pokax XX CT. BAOajgocs CKOHCTPYHOBATH
KOMIakTHy,  MajorabaputHy  EOM,  sxky  Ha3BaiM  KOMII IOTEPOM.
KoM rotrepu3zariisi cpusiia pi3KoMy MNPUCKOPEHHIO PO3BUTKY HAYKU 1 TEXHIKH.
Tenep 3a MOMOMOro KOMIT'IOTEPIB KOHCTPYIOIOTh HOBI BHPOOH, YMPAaBISIOThH
TEXHOJIOTIYHUMHU TMpoIlecamMH, 3alycKaloThb KOCMi4yHI Kopabmi. Kowmm’torepu

3aCTOCOBYIOTh y PI3HUX TaTy3siX BUPOOHUIITBA.
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https://uk.wikipedia.org/wiki/%D0%92%D0%B8%D0%BC%D1%96%D1%80%D1%8E%D0%B2%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0_%D1%96%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%BD%D0%B0_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C
https://uk.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC

Bukopuctannus iHGopMaiiHUX MalllMH JUIsl KEpyBaHHS €HEPreTHUYHUMHU Ta
poOOYMMH MallMHAMU TIPUBENO /0 TOSBU KiOepHEeMUYHUX MAawluH, 3MATHUX
aJanTyBaTHCS i 3MIHM OTOYYIOUOTO CEpEJOBHINA HA OCHOBI BHUKOPHCTaHHS
CHCTEM INTYYHOTO IHTENEKTY: (POOOTH-PO3BIIHUKH, MAaHIMYISTOPH, MAIIUHH-

aBTOMATH Ta THYYK1 BUPOOHUYI CHCTEMH).

Mamn.13. Po6oT - po3BigHHK
B HOBuX KIOEpHETHMUHMX MAIllMHAX IITYYHUW IHTENEKT MOETHYEThCA 13
3aco0aMu 3B'SI3Ky Ta MAIIMHOOYAYBaHHSAM, a TaKOX 3 O10JIOTTYHUMU TPOIIECaMu,
0 BIJKPUBA€E TaKi MOXIJIHMBOCTI, SK CTBOPEHHS, IHTCICKTyaIbHUX TKAHUH,

PO3YMHHX MAIIIFH, «KWBUX» KOMIT'FOTEPIB 1 JTFOJIUHO-MAIIMHHUX T1OPH/IIB.

Mai. 14 biopo6oT
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https://uk.wikipedia.org/wiki/%D0%A8%D1%82%D1%83%D1%87%D0%BD%D0%B8%D0%B9_%D1%96%D0%BD%D1%82%D0%B5%D0%BB%D0%B5%D0%BA%D1%82
https://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B1%D0%BE%D1%82
https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BD%D1%96%D0%BF%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80
https://uk.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82
https://uk.wikipedia.org/wiki/%D0%93%D0%BD%D1%83%D1%87%D0%BA%D0%B0_%D0%B2%D0%B8%D1%80%D0%BE%D0%B1%D0%BD%D0%B8%D1%87%D0%B0_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
http://ua-referat.com/Машинобудування

[Ipornosyetscsi, mo Bxe g0 2020 poxy OyayTh  CTBOpeEHi
CYNEPKOMITIOTEPH, IO JOCATHYTh IMOTYXHOCTI JtoJchkoro Mo3ky - 20000000
MUTBSIp/IIB omepainiii B cekyHay (ue 100 mupa. HeiipoHiB momHoxutH Ha 1000

3B's13KiB 0HOTO HeWpoHa 1 Ha 200 30yKeHb Y CEKYHTY).

Mai.15. CynepkoMin 1oTep

JlaBaiite yaBuMo co0i1 gk Oyje po3BUBATHCS MailOyTHE, 110 HOBOTO Oyjie B
HBOMY, 1 K1 TEXHOJIOT1i OyIyTh MAaHYBAaTH TaM.

Moaexkyasipai komn'rorepu. Taknii KOMIT'IOTEP MOXKE CKIIAIATUCS 3 LIapy
MPOBIIHKKIB, TPOKJIAJEHUX B OJIHOMY HAIpPSMKY, IIapy MOJIEKYJ pOTakcaHa i
niapy MpoBIIHUKIB, COPSIMOBAaHUX y 3BOpOoTHHM OiK. KoH]irypais KOMIOHEHTIB,
IO CKJIAJAlOThCS 3 HEOOX1JHOIO YMCJIa SJIEMEHTIB HaM'aTl 1 JOTIYHUX KIIFOYIB,
CTBOPIOETBHCS  CICKTPOHHHUM CIIOCOOOM. 3a OIHKAMH BYEHHX, IOMIOHMUI
koMmi'totep Oyzae B 100 miipa. pa3 €KOHOMIYHINIE Cy4aCHUX MIKPOIPOLIECOPIB,
3aiiMaroun B OaraTo pasiB MeHie Micisl. KpiM TOTo, MOJIEKYJSpHI TEXHOJIOTi
OOIISIOTh TOSIBY MIKPOMAIIIMH, 3JaTHUX TMEpPEeMIIaTUCS 1 JOKIaJAaTH 3YCHJIUIS.

[IpyyoMy 1151 CTBOpPEHHS TaKUMX HPHUCTPOIB MOKHAa 3aCTOCOBYBATH HaBITh
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http://ua-referat.com/Оцінка

TpaauuiiHl TexHonorii TpaBineHHs. Komu-HeOyap I1i MiKpoMamuHU OyIyTh
CaMOCTIIHO 3aliMaTHCs CKJIaJaHHSIM KOMIIOHEHTIB MOJIEKYJISIPHOTO0 a00 aTOMHOTO
po3Mipy.

Bbiokomn'totepu. Po3poOka Takux KOMI'IOTEpIB TPYHTYETbCA HA
TeHeTHYHIN 1HXeHepii. 3aCTOCYBaHHS B OOYMCIIOBAJIBHIA TEXHIll O10JOTTYHUX
MaTepiaiB JO3BOJUTh 3 YacOM 3MEHIIUTH KOMI'IOTEPU 10 PO3MIpIB KUBOI
kimituHU. [loku e gamka [letpi, HamoHena cmipansamu JIHK, abo Helponwu,
B3STI Yy II'SIBKM 1 MPUETHAHI J0 EJICKTPUYHUX MpoBojiB. Ilo cyTi, Hamil BiacHi
KIIITUHU — TI€ HE 110 1HIIIE, SIK 010MaIIHN MOJIEKYJISIPHOTO PO3MIpy, a MPUKIIATOM
O010koOMI'toTEpa, 3BUYAHO, CIYXKUTh Halll MO30K. BloKOMMIOTEpU MPONOHYETHCS
3aCTOCOBYBATH JJI1 CTBOPEHHS MO3KY POOOTIB MailOyTHHOTO.

OntnyHi komn'rorepu. Y MOPIBHAHHI 3 TUM, IO MOXYTbh MOJEKYJISPHI
abo Oiosoriuni komm'totepu, ontuyHi [IK MOXyTh 3matucs He myxe
BpaxarounMu. OJHaK 3 OISy Ha Te, IO ONTOBOJOKHO CTall0 KpalluM
MaTepiajJoM Uil LIMPOKOCMYTOBOI'O 3B'SI3KY, BCIM TpPaAMLIMHUM KpPEMHIEBUM
INPUCTPOiB, OO mnepenaTd i1HGOpMaLil0 Ha BIACTaHb, JOBOJIUTHCA IIOPA3Y
MEPETBOPIOBATH €JeKTPUYHI CUTHAJIU B CBITJIOBI 1 HAaBITAKHU.
i oneparlii MOKHA CIIPOCTHUTH, SKIIO 3aMIHUTH €JIEKTPOHHI KOMIOHEHTH YHCTO
ontTuyHuMHU. [lepmmmMu  CTaHyThb ONTUYHI TOBTOpIOBaYl 1 MiJCHIIIOBaYi
ONTOBOJIOKOHHMX JIHIN MaleKoro 3B'S3Ky, SKI JO3BOJISITH 30epiraTd CUTHAN Y
CBITJIOBHM (popMi MpH Tepeadl yepe3 BCl OKEaHW 1 KOHTHHEHTH. 3 4acoM 1 cami
KOMIT'IOTEpU MEperyTh Ha ONTHYHY OCHOBY, XOua IMepuri Mojeii, MalyTh,
OynyTh SBIATA cOOOIO T1IOPUIM 3 3aCTOCYBAHHSAM CBITJA 1 €IeKTpuku. ONTUYHUN
KOMI'IOTEp MOKe OyTH MEHIIE EeJIeKTPUYHOTO, TaK SIK OMNTOBOJOKHO 3HAYHO
ToHme (1 MIBHUIAIIE) B TOPIBHAHHI 3 TMOPIBHSHHUMHU MO IIHPUHI CMYTHU
OpOMyCKaHHS  €JeKTpUYHUMH  mpoBigHukamu. [lo  cyti, 3acTocyBaHHs
CJICKTPOHHUX KOMYTaTOPiB OOMEXKYE MIBUIAKOII0 Mepex mpuonuzno 50 I'0it / c.
[IIo6 mocartu TepabITHUX MIBHAKOCTEH MOTPIOHI OMTHYHI KOMYTATOPH (BXKE €
3pa3ku). Lle moscHIoe, YoMy B TEJIEKOMYHIKAIISIX TIepeMarae ornTOBOJIOKHO: BOHO

A€ TUCAYOKpPATHO  30UIBLIEHHS  MPOMYCKHOI  3[aTHOCTI,  MNPUYOMY
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http://ua-referat.com/Електрика
http://ua-referat.com/Сигнал
http://ua-referat.com/Світло
http://ua-referat.com/Електронні_компоненти
http://ua-referat.com/Сигнал
http://ua-referat.com/Порівняння

MYJIBTUIUIEKCYBAHHS ~ JIO3BOJISIE  MIABMINMTH 11 1mie Ouibime. [HxkeHepu
MPOMYCKAlOTh II0 OINTOBOJIOKHY BCEe OUIbIIe 1 OUIbIIE KOPOTKOXBUIBLOBUX
CBITJIOBUX MpoMeHiB. OCTaHHIM 4YacoM JUIsl YIpPaBIIHHS HUMH 3aCTOCOBYIOTBHCS
gyinu tumy TI DMD 3 cotHamu THCSY MiKpoazepkan. Skmo mepri
TpaHCaTJIaHTUYHI MiAH1 Ka0eni J03BoJisin nepeaaBatu Bcboro 2500 Koéit / ¢, To
mepiie IMOKOJIHHA ONTOBOJIOKOHHMX KabemiB — Bxke 280 Mo6it / c. KabGens,
MPOKJIAJICHUN 3apa3, Mae TEOPETUUHY MEXKY MpomnyckHoi 3aaTHocTi B 10 I'6iT / ¢
Ha OJMH CBITJIOBUM TPOMIHb IEBHOI JOBXWHU XBWJII B OJHOMY ONTHYHOMY
BOJIOKHI.

[{inkoM ONTHYHI KOMIT'FOTEPH 3'BISATBCS 4epe3 ACCATUIITTS, ajie
JOCTIKEHHS B IIbOMY HAMPSAMKY MTPOBOISTHCS.

JHam nepeiinemo y chepy paHTaCTHKH.

KBanToBi koMm'torepu. bararo pokiB TomMy (QaHTacTd mNuUcCalIu Ipo
KBaHTOB1 KOMIT'IOTEpU. AJie (paHTACTH TOJI Majid Majio YSBJIEHHS IIPO T€ LIO XK L€
Take. PO3BUTOK TEXHOJIOTIM Temep [Ja€ MOBHIIIEC YSBIEHHS IPO KBAHTOBI
koMI'totepu. Takuii kommn'torep OyAe CKiIanaTtuca 3 KOMIIOHEHTIB CyO0aTOMHOIO
pO3Mipy 1 MpaifoBaTH 3a MPUHIMIIAMU KBAaHTOBOI MexaHiku. KBaHTOBUiI CBIT —
JTy’)Ke JUBHE Miclle, B SKOMY OO'€KTH MOXKYTh 3aiiMaTH JBa Pi3HI IOJOKCHHS
OJIHOYAacCHO. AJje came 1 JUMBMHA 1 BIJIKPUBAE HOBI  MOKJIMBOCTI.
Hanpuknan, oguH KBaHTOBUHM OIT MOXKe NMpUHMATH KiJbKa 3HAY€Hb OJIHOYACHO,
TOOTO mepeOyBaTH BiApa3sy B CTaHaX «BKIIOUEHO», «BUKIIOUEHO» 1 B
nepexiiHoMy cTaHl. 32 Takux 0iTa, 3BaHUX q-O1TaMH, MOKYTh YTBOPUTH MOHAJ 4
MJIpA KoMOiHamiii. Bike € Kijbka JiI04MX KBAHTOBHUX KOMIIOHEHTIB — SK
3anaM'aTOBYHOYMX, TaK 1 JOTTYHHUX.

KBanToBomy koMmm'totepy He Oyzae moTpiOHO Oe3nepepBHA Mojada €Heprii.
OpHoro pa3y 3aHeceHi J0 HbOTO EJEKTPOHU OUIbLIE HE MOKUHYTh CHCTEMY.
Komn'torep, moOyaoBaHuii Ha TpPUHIMINAX KBAaHTOBOI MEXaHikH, OyJe aBaTh
TOYHI BIJNOBIAI, BHKJIIOYAIOYM MOMKJIMBICTh NOMMJIKH. Tak sSK B OCHOBI

KBaHTOBHUX OOYMCIICHB JIS)KAaTh IMOBIPHICHI 3aKOHH, KOKEH (-01T HACIIpaB/i SBIISIE
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coboro 1 «1», 1 «0» 3 pI3HUM CTyNEHEM BIPOTITHOCTI. Y pe3ynbTari All LUX
3aKOHIB MEHIII IMOBIpHI (HEMPaBUIbH1) 3HAUCHHS MTPAKTUYHO BUKJIIOUAOTHCS.

Ityynnii intenekr. Ha cTBOpeHHI MallMH 3 IITYYHUM 1HTEIEKTOM
CKOHIICHTPOBaHI HaMOuIpI 3ycwiuisl KiOepHEeTHKiB, (inocodiB, IJIHTBICTIB,
MICUXOJIOT1B, MaTEMATUKIB Ta 1HXEHEPIB.

3 kiH1g 40-X pOKIB MUHYJIOTO CTOJITTS yU€H1 KHHYJIHCS 10 3yXBaJlol METH:
noOy0Ba KOMIT'IOTEPIB, 110 JIFOTh TAKUM YHHOM, 1110 3a pe3yJbTaTaMu poOOTH iX
HEMOXXJIUBO Oysi0 O BIJIPI3HUTH BiJ JHOJACBKOro po3ymy. OCTaHHIM Yacom
CTIIOCTEPIraeThCsl 3POCTaHHA 1HTEpeCy A0 IITYYHOTO IHTEIEKTY, BUKIUKaHE
MIJBUIICHHSAM BHMOT J0 I1H(pOpMaIliiHUX cucTteM. Po3ywmHilae mporpamHe
3a0€e3MeUeHHs], PO3yMHilIae NoOyToBa TE€XHIKA. MU HEYXWIBHO PyXaemocs 10
HOBOI 1H(OpMaIHOT PEBOJIONII, MOPIBHAHHOI 3a MacmTabamMu 3 PO3BUTKOM
[HTEepHETY, IM'S IKOT — IITYYHUI 1HTEJIEKT.

ITyyHuil 1HTENEKT € HHUHI «Tapsuol0 TOYKOKO» HAYKOBHUX JOCHIIKCHb.
Came TyT BUpilITy€eTbcs 0araTo KOpiHHI MUTAHHS, MOB'SI3aH1 31 MUIIXaMU PO3BUTKY
HAayKOBOi JYMKH, 3 BIUIUBOM JOCSTHEHb B OOJIACTI OOYHMCIIOBAIBHOI TEXHIKH 1
pPOOOTOTEXHIKM Ha KUTTS MalOyTHIX MOKOJiHB JiroAel. [lepir 3a Bce, HE0OXiTHO
3pO3yMITH MEXaHI3MHM TPOIECy HaBYaHHS, MPUPOAY MOBU Ta TOUYTTEBOTO
COpUMHATTA. 3'ACyBayiocs, WO JUIsl CTBOPEHHS MAallWH, U0 IMITYIOTh pOOOTYy
JIIOJICBKOTO MO3KY, MOTPiOHO po3iOpaTucs B TOMY, K AIIOTh MUIBSIPIXA HOTO
B3a€EMO3AJIC)KHUX HEUpoHiB. | Toai 6araro MOCHITHUKIB MPUNIIUIA 0 BHUCHOBKY,
o, Mal0yTh, HallBakua mpoOjeMa, 10 CTOITh MEpe] Cy4acHOK HAyKOK -
Mi3HAHHS MPOIECiB (PYHKI[IOHYBAHHS JIIOJCHKOTO PO3YMY, @ HE MPOCTO IMITaIlis
1oro po6oTu.

[amy3i 3acTocyBaHHS INTY4HOro 1HTENEKTY pizHoMaHiTHI. [llupoke
3aCTOCYBaHHS INTYYHUN 1HTEJIEKT 3HAXOJIUTh Y POOOTOTEXHII Ta aBTOMAaTHU3aIlil

BUPOOHUYHUX TIPOILIECIB.
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YHiBepcasibHi, crieniajxizoBaHi Ta cneniajbHi MAIIMHM.

Yci malmMHM 32 cmynewem YHieepcanbHocmi TIOAUISIIOTH HAa TPU TPYIIH:
yHIBEpCalbHI, CTIeIiali30BaH1, CIIeIiaabHI.

. Vuisepcanbni mawunu TpU3HAYEHI U1 3A1MCHEHHS PI3HOIUIAHOBUX
TEXHOJOTIYHUX Ta TPAHCIOPTHUX OIEpaliif, MOB'A3aHUX 3 OOpPOOKOIO Ta
nepepoOKO0  PI3HOMAHITHUX TPEAMETIB  OOpOOKH, EHEePreTUYHUX YU
iH(popManiiHUX TOTOKIB. Lle HalmommpeHima rpyna MamuH, A0 SKUX MOXHa
BIJIHECTH YHIBEpCallbHI METaJloOpi3ajbHl BEpPCTAaTH, KOBAIbCHKO-TIPECOBI
MallIuHU, TPAHCIOPTHI Ta TpaHCHOpTyro4l MamuHu. [lepernik omepariii uu
poOIT, fAKi BHKOHYIOTHCS YHIBEPCAJIBHOIO MAIIWHOIO, JOCHUTH IIHPOKHIA.
Marunu, siki BAKOPUCTOBYIOTBCS /i1 BUKOHAHHS JIy’K€ BEJIMKOTO Jiana3oHy
po0iT, HA3WBAIOTHCSA MIUPOKOYHIBepcadbHUMHU. CIOAM K MOXKHA BITHECTH
MEPCOHANIbHI KOMI'IOTepH, (QYHKII SKUX OyAyTh 3ajexaTd B BUILY
POrpaMHOro 3a0e3MeyYeHHs, 1[0 BUKOHYETHCS HAa HUX Y JaHUH MOMEHT.

. Cneyianizoéani mawiuny IpU3HAYEH1 JIsI 0OpOOKH 4 mepepoOKu 00'eKTIB
O/IHI€E] HOMEHKJIATypu, IO BIJPI3HIIOTECA (OPMOIO, PO3MIPOM YU
BJIACTHBOCTSAMHU (3y0000poOHI 4YM pi3bOOHApi3HI BepcTaTd, JOMEHHI Tedl,

BaJIBIIOBAJIbHE 001aJHAHHS, BIMCHKOBI MAIlTMHM TOIIIO).
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Maji. 17 . I1naBarouunii aBTOMOOLIb

Jlo cnermiami3oBaHUX MAaIllMH TaKOXX MOXKHa BIJHECTH MPOTrpaMOBaHi
JIOTi4HI KOHTPOJEepH, PYHKIIIT IKUX OOMEKYIOTHCS KOJIOM 3a7ad KepyBaHHS, AJIs

SIKHUX BOHH CTBOpeHi.

. Cneyianvui mMawuHu TpU3HAYEH] i1 0OpOOKU 4M mepepoOKH maTepialiiB
TITBKH TIEBHOI (POPMU 1 PO3MIpPiB, TIEBHUX BIACTUBOCTEN a00 JUIsi BUKOHAHHS
akoich cnernudiunoi podotn ym omeparii. Lle MoxyTe OyTu BepcTaTu AJis
00p0o0OKH, HAMIPUKJIIAJ, JIOMATOK ra30BUX TypOiH, aBTOMOOLII /I TIEPEBE3CHHS
TIJIBKY TIEBHOTO BUIY BaHTaXY (IIEMEHTOBO3M, OEH30BO3H, TAHETIEBO3H) TOIIIO.
TyT, TakoX MOKHa 3rafiaTh €JIeKTPOHHI MPUCTPOi (BUMIpIOBabHI, TOOYTOBI,

\ . : :
3B'SI3Ky 1 T.1.) moOynoBaHl Ha oJHOKpuctaibHux EOM, ne cxemHO 1

IPOrpaMHO 3aKIaIeHO caMe Ti QYHKIII1, sIKi BIACTHUBI JaHOMY MpUIIaIy.

3a cmynenem aemomamu3ayii yci MalllUHU TOAUIAIOTHCS HA MAIIMHUA 3

PYYHUM KEpyBaHHSM, aBTOMATH 1 HallIBABTOMATH.

1) Mamau 3 py4yHUM KEpyBaHHSM BHUKOHYIOTH CBO1 (DYHKIIT TUIBKH 3a
Oe3mocepeIHbo1 ydacTi B ix poOoTi joauHu. JIroauHa 3M1HCHIOE MyCK MAaIliHH,
yIpaBJiHHS pOOOTOI0 BCIX i1 MEXaHI3MIB Ta 3yNMUHKY MAaIllMHU MiCJIsi BUKOHAHHS

NEBHUX poOIT uM omepauid (MerajopizajibHl Ta JepeBooOpOOHI BepcTaTw,
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OyaiBeNbHI MAIIMHMA, TPAHCHOPTHI Ta TPAHCIOPTYIOYl MAaIIUHHU, IIBEHHI

MAaIIIUHH TOIIO).

2) ABTOMAT — CaMOCTIHHO JIif0Ya MallliHa, SKa BHKOHYE CBOIO (DYHKIIIO
3TIHO 13 33JJaHOI0 KEPYIOUOI0 MPOTpaMoro 0e3 0e3MmocepeTHbOT y9acTi JIIOAUHT Y
npoiieci 00poOKHU, EPETBOPEHHS, MepeaBaHHs Ta BUKOPUCTAHHS MaTeplaJbHUX
00'exTiB, eHeprii un iHPopmarlii. Po3pi3HAIOTh MaITUHU-ABTOMATH TEXHOJIOT1UHI
(HampuKJIaa,  MeTalopi3alibHI ~ BepcTaTU-aBTOMAaTH,  JIMBapHI  aBTOMAaTH,
aBTOMATH30BaHI arperatv TOIO), CHEPreTHYH1 (aBTOMATHYHI MpUJIaIy 1 3aco0u
CHEPTOCHCTEM, EJICKTPUYHUX MAIlMH |  Mepex), TpaHCIOpTHI (aBTOCTOTI,
0e3MuIOTHUI aBTOMOO1JIb), OOYMCITIOBAJIbHI MAIlIMHK, TOPTOBENIbHI (aBTOMAT ISt
INPUTOTYBaHHS CTPaB, Mara3uH-aBTOMAT), MOOYTOB1 aBTOMAaTH. 3aJIEKHO BiJl YMOB
poOOTH 1 BUAY €Heprii, 10 BHUKOPUCTOBYETHCS, ICHYIOTb aBTOMAaTH, Kl
BKJIFOYAIOTh MEXaHIiuHI, T1JIpaBiIivyHi, €JIeKTPUUHI (€JIEKTPOHH1), MHEeBMATHUYHI Ta

KOMOIHOBaHI MPUCTPOI.

Maj1.18. Be3mnijioTHUi aBTOMOO11b
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3) ABToMaTn30BaHi 3aco0u (HaIiBaBTOMATH) — 1€ MAIIMHU, B SKUX POOOUYNN
IIUKJI, 10 3IACHIOETHCS HAa OCHOBI IMOMEPEIHBO 3aJaHOI KEPYHOUOi MPOTpaMH,
MEPEPUBAETHCA 1 JUISI HWOTO TIOBTOPEHHS HEOOXigHE OOOB'SI3KOBE BTpPYYaHHS

moauHu (kaBa-mammHa, HBU-miuka Ta iH.).
TexniuHi cucremu

CHCTeMOI0 BBAXKAETHCS YIMOPSAKOBaHA MHOXKHHA €JIEMEHTIB, TOB’SI3aHUX
MIEBHUMH CITIBBITHOIIICHHSAMM JJI1 3J1MCHEHHs 3arainbHoi (yHkii. [lpukmanu
Cy4YaCHUX CHCTEM JOCUTh PI3HOMAaHITHI: CKJIATHUNA TEXHIYHMM 3acid (KocMmiuHa

CTaHI[isl, aBTOMATUYHA JIHIS ), MIAMTPUEMCTBO, CUCTEMA YIIPaBIiHHSA, ONepalliiiHa, ,

IIOIIyKOBa CHCTCMaA TOIIO.

Mai.19. MiKIutaHeTHa KOCMIYHA CTaHIIS
[1ix eneMeHTOM CUCTEMH PO3YMIIOTh YACTHHY CUCTEMH, KA HE MIISATaI0Th
PO3WICHYBAHHIO 1 3[[ICHIOE O3HAYECHI 11 PyHKIIII.
Mix yciMa eleMeHTaMH CHUCTEMH ICHYIOTh 3B’SI3KH. PO3pI3HSIOTH 3B’SI3KU

MIEPIIIOTO 1 APYTOTo MOPSAIKY. 38 A3KU neputoco nopsaoxy HeoOXiaHl i 000BI3KOBI
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JUTSL 3A1MCHEHHS TTYPOIIECIB, SIKI BIIOYBAIOTHCA B CUCTEMI. 38 ’83Ku Opy2020
nopsi0Ky TPUWUHATO HA3MBaTH JOJATKOBUMM, TakKl 3B’SI3KM  MOJIMNIIYIOTh
dynkiionyBanHs cucteMm. Hampukiaz, cuctema JOPOKHBOTO PyXY CKIaa€ThCS 3
TaKUX €JEMEHTIB: J0pora, aBTOMOOLUIb, BOJIM, JOpOTra, aBTOMOOLIb, BOIH,
JIOPOKHI 3HAaKW. 3B’SI3KM JI0pora — aBTOMOO1Ib, aBTOMOO1Ib-BOIINA, BOJIA —
JI0poTa € 3B’ S3KaMH TIEPIIIOTO MOPSAKY, 00 Y pa3i BIACYTHOCTI XOY OJTHOTO 3 HUX,
HE BUKOHYETBCS (PYHKIIISI CHCTEMH.

Boanouac 3B's30k  BONIM — JOpPOXKHI 3HAaKM € JOJATKOBHM, 00
CIPSIMOBaHUIHAYTIOPSAKYBAHHSIIOPOKHBOTOPYXY,
TOOTOMOMIMIIICHHAPYHKI[IOHYBaHHSI[1€ICUCTEMHU.

CyKynHICTb €JIEMEHTIB 1 3B'SI3KIB MI)K HUMH BU3HAYaIOTh CHIPYKMIYDPY
cucmemu. OJIHA 1 Ta )X caMa CHCTEMA MOXKE PO3IJISAATHCS 3 PI3HUX ACIHEKTIB 1
BIJIOOpaKaTUCS Yy PI3HUX CTPYKTYpHUX cxeMax. Tak, sSKIIO MOTpiOHO BUBUUTHU
B3a€MO/III0 PI3HUX MIIPO3ALTIB, TPUILYCTIMO, MAIIMHOOYIIBHOTO 3aBOJTY, TO MO0
CTPYKTYPY MO’KHA YSIBUTH SK CYKYIHICTb BIJJIUTIB LIE€XiB, CIIY>KO 1 3B'SI3KIB MIXK
HAMU. TUM 9acoM SK CTPYKTYPY IBOTO 3aBOAY MOXKHA YSBHUTH SK CYKYITHICTb
BUPOOHUYOTO OOJIaHAHHSI, TOB'SI3aHOT0 MK CO0O0I0 €AUHUM TEXHOJIOTTYHUM
IPOLIECOM.

BuByarounm TeXHIYHI CHCTEMH, HacamIiiepes Tpeda PO3KPUTH LUISXH iX
CTBOpEHHs. BimoMo, 10 TEXHIYHI CHCTEMH YTBOPIOIOTH JIBOMA IUIAXaMHU.
[lepmmit 3 HUX NOJATa€E B TOMY, IO CHUCTEMA YTBOPIOETHCA 3a PAXYHOK
NOCNI008HO20 3’€OHAHHA MawuH. Y JpYyroMy BHUIAIKYy cuUcTeMa o00’eaHye
napanenvbHo nPayodi MauuHu.

OG’eHyI0YM B OJIHY MAIlIMHY JEKiJIbKa MPALIOIOUMUX Yy TEXHOJIOTTYHIN
MOCJIIIOBHOCTI MAalllMH P13HOTO THITY, yTBOPIOIOTh TEXHIYHY CUCTEMY, sIKa JicTalia
Ha3BY KOMOaiiHa.

Kombarin (Bin anrmiiicekoro combine — 3’€¢QHaHHS) — CYKYIIHICTb
00’eTHaHUX MDK CO00I0 pOoOOYMX MAIIWH, OJHOYACHO BHUKOHYIOUMX JEKiIbKa
pPI3HOXapaKTEpHHUX omepaiiid. SIK TpaBWwiIo, UK BUKOHYBAaHHUX KOMOaitHOM

orepaliid 3aKIHYy€ThCsI BUITYCKOM TOTOBO1 /10 BUKOPUCTAHHS MPOTYKIIIi.
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Haii6inpm nommpeHi cuibChbKOrOCMoIapchkoi KOMOAHN: 3epHO30MpabHi,
KYKYpy/13030HpainbHi, Oypsiko30upaibHi, KapTorie3oupanbHi Tomo). B Ykpaini
CUTBCHKOTOCTIONAPChKI KOMOAiHN BUTOTOBIISIE XEPCOHCHKUN MamIMHOOYA1BHHIMA

3aBOJI Ta JESIKI 1HII MAITMHOOYMiBHI MiAITPUEMCTBA.

ALERRIY

v,
> -

)

Man.20. CinschKorocmnoaapchki KOMOaHM
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Y  ByrinpHIA OPOMHUCIOBOCTI BUKOPHUCTOBYIOTHCS TMPOXIJHUIBKI Ta
BUI00YyBHI KoMOaiHu. Ilepmn wmoxaen MpoXigHULBKAX KOMOaiHIB  OyIo

PO3pOOJICHO 1 BUTOTOBJICHO B YKpaiHi.

Man.21. ByrinsHuit npoxXiTHUIBKANA KOMOaiTH
Jlo koMmOaifHIB HaJeXaTb TaK0X TypOOre€HEpaTopy, BCTAHOBJICHI Ha
TEIJIOBUX Ta TIAPOETICKTPOCTAHIIINAX: Y HUX 3 €JJHAHI B OJHY CUCTeMY TypOiHU Ta

eNIEKTPOTEHEPATOPH.

19.09. 2006

Flagma.ru

Man.22. Typboreneparop
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[HIIMIM BUJIOM TEXHIYHUX CHCTEM, YTBOPEHUX 3a JOMOMOIOIO

ITOCJIIIOBHOTO 3'€JHAHHS MAIIIMH, € A8MOMAMUYHA JIIHISL.

Maj.23. ABTOMaTUYHA JiHig

ABTOMaTHYHA JiHIS — CHUCTEMa MallliH, aBTOMATUYHO BHUKOHYIOUHX Y
MEeBHIM TEXHOJIOTIYHIA IIOCTIJOBHOCTI 13 3aJaHMM PHUTMOM BECh MPOIIEC
BUTOTOBJICHHS YW TEPEPOOKH MPOIYKTY BUPOOHMIITBA YU TEPEPOOKU MPOTYKTY
BUPOOHUIITBA 200 OTO YaCTHHU.

Jlo ckiiasy aBTOMATHYHHUX JIIHINA BXOJSATh €HEPreTUYH1 MAlIUHU Y BUTIISAIL
CJEKTPUYHUX  NPHUBOJIB, TPAHCIOPTYIOUl  MAIUMHU  JUIA  TEPEMILLEHHS
00poOIroBaNbHUX 00’ €KTIB (TpaHCropTepu abo pOTOpPHU), TEXHOJIOTIYHI MAIIUHH,
Kl 3MIHIOIOTH (OpMy, CKJIaJA YA CTPYKTYpY OOpOOIIOBaTbHUX 00 €EKTIB,
KOHTPOJIbHO-KEPYIOUl MAIlIMHU, SKI 3MIHIOIOTH (OpMy, CKIIaJ YU CTPYKTYpYy
00po0IoBaHUX O00’€KTIB, KOHTPOJIBHO-KEPYIOUl MAIIWMHU Ui TepeMileHHS
00pOOTIOBAIBHUX 00’€KTIB, KOHTPOJBHO-KEPYIOUl MAIIWHU, SKI KOHTPOJIIOIOTH
AKICTh 00’€KTIB, KOHTPOJIbHO-KEPYIOUl MAIllMHU, $KI PEeryiiolTh SKICTh
(BIaCTUBOCT1, PO3MIpH) OJEP>KYBAaHUX BHUPOOIB 1 PETYJIOIOTH PEXKUMU POOOTH

JIBUTYHIB Ta poOouyux opraHiB. Ha cydacHMX aBTOMAaTUYHUX JIHISIX MEXaHI30BaHO
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1 aBTOMAaTM30BaHO 0arato JOMOMDKHHUX omepaiiii (mpuOupaHHs BiIXO[IB
BUPOOHUIITBA, OOJIIK BHUPOOITKY TOINO). ABTOMATHYHI JIiHII 3aCTOCOBYIOTH Y
nepepoOHii, XiMIYHIN, XapuoBil, eNEeKTPO- 1 PallOTEeXHIYHII MPOMHUCIOBOCTI, Ha
HiANPUEMCTBAX O BUTOTOBJIEHHIO MOOYTOBUX npuiaaiB. Haitbineimn nomupeni
aBTOMATHYHI JIiHI1 y MalIMHOOY 1IBHIH TPOMHUCIIOBOCTI.

ABTOMaTH4HI JiHII I OOpOOKM TOYHO BHM3HAYCHHX 3a (POPMOIO 1
po3MipaMu BHpPOOIB HA3MBAIOTh CHEHIAIbBHUMH. Y pa3i 3MIHH 00’€KTa
BUPOOHUIITBA Takl JiHIT 3aMiHIOIOTH a00 TMepenpoduUIoTh. BT HIMPOKI
eKCIUTyaTariifHi MOKJIMBOCTI MAalOTh CIEIiali30BaHl aBTOMATHYHI JIHIT s
00OpOOKM OJHOTHUITHOI MPOAYKIIT Y MEBHOMY Jliara3oHi nmapaMeTpiB. Y pasi 3MiHU
00’exkTa BUPOOHHMIITBA Yy TAaKUX JIHISAX, SK MPaBUJIO, JIMII NEPEHAIAroIXKylTh
OKpeMl arperaTd MallMH 1 3MIHIOIOTh PEXUM iXHbOI poOOTH. A OUIBLIICTH
TEXHOJIOTITYHOTO YCTaTKyBaHHS MOK€ OyTH BUKOPUCTaHE IS BUTOTOBIICHHS
HOBOiI OJTHOTUITHOI MpoaykKiiii. CremiaibHi Ta CHeliagi3oBaHl aBTOMATUYHI JIHIT
3aCTOCOBYIOTBCS TOJIOBHUM YMHOM Yy MaCOBOMY BUPOOHMIITBI.

Y cepiiiHoMy BUpPOOHHMLTBI aBTOMaTU4HA JIiHIS [OBHHHAa OyTH
YHIBEpCAIBHOIO 1 3a0€3MeYyBaTH MOKJIMBICTh MIBUAKOTO MEpEeHANTArOKEHHS 151
BUT'OTOBJICHHS P13HOT OJTHOTUITHOT MPOIYKITIi.

3a LUIbOBUM NMPU3HAYECHHSM TEXHIYHI CUCTEMU NMOAUIAIOTH Ha TaKl TPYIH:
1) kepytoui (OCHOBHA 3a/1aua - YIPaBJIiHHS MaITUHOIO 00 KOMITJIEKCOM);
2) ob6ciyroBytoui (JIFOAMHA KOHTPOJIOE CTaH MAIIMHU, IIYKA€ HECIPABHOCTI,
3MIIMCHIOE HAJIAIITYBaHH);
3) HaBuasbHI (TpeHaxepH, TexHIYH1 3acoou HaByaHHSI — TCO);
4) iHpopMaliiiHi (paaiosoKaliiiHl, TeIEBI31iHI TOIIO);

5) nociiAHUIBK] (MOIENIIOI0U1 YCTAHOBKH, MAKETH ).
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IIpukjaaan MalIuH i TEXHIYHUX CHCTEM Y Pi3HHUX rajay3six eKOHOMiKH

lany3p Texniuna cucrema
€KOHOMIKH [Ipu3HaueHHs MamnHa
I'ipanya cripaBa JloOyBaHHs Bpy06oBa mammna
TpancnopryBaHHs Tpancnoprep
30aradyeHHs CopryBaibpHa MaluHa

Enepreruka Bupo6uunrso napu. [TapoBwuii koTen, GapabaH.
BupoOHUIITBO eneKkTpoeHepTii [TapoBa TypOina, rigporypOiHa,
reHepaTop
Mertanypris BupoOHuLITBO UaByHY JloMeHHa mid
Bupo6uunrso crai MapTeniBcbKa v
BupoOHuUTBO npokaTy IIpokaTHuii cTaH
XimivuHa OumucTka i nepepoOka HaPTH PesepByap
MIPOMUCIIOBICTh
BupoOHuITBO 6apBHHKIB PeaxTop
Bupo6HuLITBO M1acTmac Kosiona
dapMmaneBTUYHA BupoOuunTBO TiKIB IIpec, kananap
MIPOMHUCIIOBICTh
Metaioo6po6Ha O6pobka TuCKOM [Ipec, Moot
MIPOMHUCIIOBICTh
O06po0Oka pi3aHHIM Bepcrar
Tpancnopr 3ai3HUYHUH 3B SA30K. JIokoMOTHB, BaroH.
IToBiTpsiHMIA 3B’ 430K JliTak
TexctunbHa BupoOGHUILITBO TEKCTHITIO [TpsaunbHa MalMHa,
IIPOMUCIIOBICTh TKaupkuil Bepcrarlllselina
BuroroBneHHs miarTs MallnHa
XapdoBa BupoOnuirso myku Minun
MIPOMUCIIOBICTh
Bupo6GHMLITBO XKUPIiB IIpec
Bupo6HHIITBO MOJIOKA LlenTpudyra
Menuaa JiarHoctuka PentreniBchkuii ammapar
Tepanis IIpores
Tunorpadis JpyKyBaHHs Jlpykapcbka MammHa
CinbebKe 1 J1icoBe O06pobxka 3emiti. 30MpaHHs Tpakrop 3 mryromKombaiin
TOCTIOZIAPCTBO BPOXKar0.

3aroToBka JACPCBHUHU

Enexrponmika
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Enepreru4ni MammvHu

MaruHu 1151 IepeTBOPEHHSI MEXaHIYHOI €Heprii B €JIeKTPUYHY Ha3UBAIOTh
eJIeKTPUYHUMHU I'eHepaTopaMu.

3BOpPOTHE MEPETBOPEHHS 3IIHCHIOETHCS 32 JOTIOMOTOI0 €JICKTPOIBUTYHIB.

[lepm HiX MepedTH OO BUBYEHHS EJIEKTPOMArHIYHUX MEPETBOPIOBAYIB,
YUHSM HEOOXIJHO TOSACHUTU CyTh (PI3UYHUX SIBUII, SIKI 3aKiaJieHI B OCHOBY
NPUHINITY iX Aii.

Akmo MK TMOJ0caMu  MOCTIMHOTO MAarHiTy pPO3MICTHTH 3aMKHEHY
CTPYMOIIPOBIIHY paMKy 1 o0epTatu ii, TO B paMili BUHUKHE 1HAYKOBAaHUHN CTPYM.
Hanpsim cTpymy 1 Horo 4ymuciioBe 3Hau€HHs He Oyje 3alMILAaTHCh MOCTIMHIOUUM
nig yac oOepranHs pamMku. OOepTaroyuch MK TMOJIIOCAMM MAarHiTy, pamka
NepeTuHae CWIOBI1 JiHIT mojs. OUeBUAHO, 1110 MarHiTHUN MOTIK, KWW MPOHU3YE
paMKy Il Yac oOepTaHHS B OJHOPIAHOMY MAarHiTHOMY IIOJi, BECh 4ac
3MIHIOETHCS 32 BEIMYMHOIO TaK CaMo, SIK 3MIHIOETHCS 3@ BEJIMUYMHOIO TaK Camo, SIK
3MIHIOETBCA KUIBKICTh CHJIOBUX JIIHIA MAar”iTHOTO TMOJIs, IO TMEPETHUHAIOTHCS
pamkoro. YnciioBe 3Ha4€HHsI MarHiTHOTO MOTOKY Oyjie 3ajeKaTu BiJl TOTO, KM
KYT YTBOPIOE IJIOIIMHA PAMKH 13 CUJIIOBUMH JIHISIMH TIOJISI.

Ha uucnose 3nauennss EPC BmnuBae He BeMWYMHA MArHiTHOTO TOTOKY,
SAKUU MPOHU3YE PAMKY, a IIBHUJKICTh MOro 3MiHHU. SIKIIO BEJMYMHA MarHiTHOIO
MOTOKY 3aJIUINAEThCS TOCTiHHOIO, TOo HaBeneHa EPC nopiBHIOE Hymo Bi
3aJIUIIAETHCS Y CIIOKOI.

OCHOBHOIO  YaCTHHOIO  TEHEpaTtopa, pO3PaxOBaHOTO Ha  3HAYHE
HABAHTAKEHHSA, € PYXOMHUH EIEKTPOMArHiT — IHAYKTOp, SKUWA CIOKHUBA€E
MOCTIMHUMN CTPyM.

I'enepatop mocTiiiHOTO CTPyMy - MaIlMHa, siKa MEPETBOPIOE MEXAHIYHY
SHEPrio O0EPTaHHS B CIICKTPUUHY €HEPTII0 MOCTIHHOTO CTPYMY.

BuByatoun OynoBy 1 NpHHLMN [l T€HEepaTopiB MOCTIMHOTO 1 TpUda3HOTO
CTpyMiB, BaXJIMBO 3SCYBaTH y UOMY [OJIATa€ BIAMIHHICTD MDK HHMHU.

Haiinpoctimmii  Tpuda3Horo CcTpymy BIAPI3HAETBCS  BiJ  TE€HEparopa
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0JHO(A3HOTO CTPYMy THM, III0 Ha CTaTOPi HOTO PO3MIIIEHI TPH OKpeMi 0OMOTKH
(dazni 06MoTKH). KokHY 3 00MOTOK Tpr(ha3HOTO I'eHepaTopa Ha3uBalOTh (pa3olo.

Potop reneparopa — 1e MOCTIHHWNA MarHiT ab00 EJIEKTPOMArHiIT, SKUH
o0epTaeThcsi 3a JOMOMOrow0 ejekTpoaBuryHa. Ilpm oGepranHi poTtopa B
Tpuda3zHUX 0OMOTKaxX cTaTopa 1HAyKyeTbcs cunycoinaibHa EPC onHi€i 1 Tiel x
YaCTOTH 1 OHAKOBOT aMILTITYIU. AJie OCKUTBKH Mar"iTHE MOJIE pOTOpa MEePETHHAE
1l OOMOTKHM He ofHo4YacHO, To EPC OynyTh 3cyHyTI 3a ()a3010 MOBIAHOLIECHHIO
onHa o oxnoi Ha 1\ 3 mepiomy. [IpuHnun poGoTu reHeparopa TpudasHOTo
CTpyMy Takui caMuii, SIK 1 TeHepaTopa 3MiHHOTO CTPyMY.

Y4HIB HEOOXIIHO TaK0X O3HAMOMHUTH 3 OyJOBOIO 1 NIPHUHIIUAIIOM JIii
TpU(}a3HOro ACHHXPOHHOI0 €JIEKTPOABUIYHA.

[TpuHIM 1117 ACHHXPOHHOTO €IEKTPOIBUTYHA IPYHTYETHCS HA BIACTHUBOCTI
Tpu@azHOro CTpyMy CTBOPIOBATH IIPH MEBHUX yMOBax 00€pTOBE MarHiTHE MOJe€.
ITin niero EPC mo mpoBigHUMKaxX poTopa MPOXOAUTH E€IEKTPUYHHA CTpyM. Y
pe3ynbTaTi B3aEMO/IIi CTpyMy poTOpa 3 00€pTOBUM MAarHiTHUM TOJIEM BUHUKAIOTh
€JIEKTPOMArHITHI CHJIH, K1 J1IF0OTh HA POBIAHUKHA 0OMOTKHM poTtopa. CymapHa ist
BCIX IIUX CHJI CTBOPIOE OOEPTOBUII MOMEHT, SIKHH MPUBOAUTH Y PyX POTOP Y
HAMpsIMKY MAarHiTHOro 1mojis. HeoOxigHOO yMOBOIO JUisi BUHUKHEHHS B
ACUHXPOHHIA MalIuHI €JIEKTPOMArHITHOrO 00E€pTOBOTO MOMEHTY € HEpIBHICTh
4acTOT OOEpTaHHs MAarHiTHOTO MOJsS 1 poTopa. ToMy Taka eleKTpUYHa MalllhHa
HA3WBAETHCS ACMHXPOHHOIO (poTop ii 00epTa€ThCs HECMHXPOHHO 3 MAarHITHUM
oJieM).

Busuatoun enextpudikoBaHi MalllMHK, Tpeda 3BEpHYTH yBary y4HiB Ha TOU
dakT, Mo came Takl MallMHU HaWYacTillle BUKOPUCTOBYIOTHCA B CYyYaCHOMY
BUPOOHMIITBI ¥ HAOyBalOTh yc€ IIMPIIOTrO MOLIMPEHHS B TpaHcnopTi. Bonwu
MOTYXHI, €KOHOMIYHI Ta HaJiiHI B EKCIUIyaTallii. Ix BUKOPUCTAHHS CIIPHUSE
3MEHIIIEHHIO MIKIUIMBOTO BIUIMBY Ha HaBKOJWIIHE cepenosume. Ilporte, €
NPUYUHMA, Yepe3 sAKI iX BUKOpUCTaHHSA oOMekeHe. J[OIIbHO 3amporoHyBaTH

YYHSIM Ha3BaTH 111 MPUYUHU Ta TIUOIIE JOCTITUTH ICHYIOUY TpoOIemMy.
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Sk 1 Oyab-sika MamMHa, eNeKTpU(IKOBaHI MAIIMHU MAalOTh TP OCHOBHI
YaCTUHU: O8USYH, NepedasailbHUli MeXaHizM Ta 6UKOHABYUL op2aH. Alle IBUTYH B
CJIEKTPUYHMX MAIllMHAX TpaIloe HAa EJNEeKTpUYHiM eHeprii. Bin mepeTBoproe
CJICKTPUYHY CHEPrilo B MEXaHIuHy poOoTy.

OCHOBHMMM YaCTHHaMU €JIEKTPOJIBUTYHAa € poTop 1 crarop. Pomop —
obOeproBa YacTuHa eneKkTponBuryHa (mar. ). Cmamop — HepyxoMa dYacTHHA

CJICKTPOBUTYHA 3 BEJIMKOIO KUTBKICTIO OOMOTOK 3 MiJTHOTO APOTY (Mar. ).

Man.23 . OCHOBHI YaCTUHH €NIEKTPOJABUTYHA: @ — POTOP; O — CTaTOP

[Tin gac mpoxomkeHHs yepe3 OOMOTKH CTaTopa EJIEKTPUYHOTO CTPYyMY
YTBOPIOETHCSI MArHITHE MOJIE, K€ 3MYIIY€E pOTOp 00epTaTUCs HaBKOJIO CBOET OCI.
OOGepToBuif pyx Big Bajda poTopa TNeEpeAacTbCs Ha podounii opraH
eNeKTpr(IKOBAHUX 3HAPSIb MPalli, BEPCTATIB Ta 1HIIMX MAIIKH.

VY enexkTpUYHUX aBTOMOOUIAX LM pyx IMepenaeThcsi Kojieca 1 3abe3nedye
oro mepecyBaHHs. OpHaK, mnocTae TMpodJeMa TPUBAJIOTO MOCTAYaHHS
€JICKTPUYHOI €HEpTii, sIKy HE MOXJIUBO BUPIIIUTU 3a JOMNOMOIOI0 3BHYAHOIO
akymyisTopa. JlOUiIbHO 3ampoIOHYBAaTH YYHSIM 3’SCYBaTH, BUKOPHUCTOBYIOYH
MONIYKOBY 1H(OpMAIlIiHY CHCTEMYy, SK BHUPIIIYeTbCS 1l mpobiiema Ta
3aMpoIroHyBaTH CBiM BapiaHT i1 BUPILIECHHS Y BUTJISAII MPOEKTHOI MPOTMO3HUILILi.

3 MeTor (GopMyBaHHS MPOCKTHO-TEXHOJIOTYHOT KOMIIETEHTHOCTI Y4YHIB
Tpeba TaKoK MOSICHUTH, 1110 BUKOPUCTAHHSI €JeKTpU(PIKOBAaHUX MAIIIUH Ma€ MEBHI

3aCTECPCIKCHHS.
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[lepen BHUKOHAaHHSM TEXHOJOTIYHUX OMNEpaliil  eneKTpu(piKOBAHUMU
HapsIIsIMH  TIpalll HacamImepes], HEeOOXITHO  O3HAHOMHUTH YYHIB Yy TIpoIlieci
BUKOHAHHS JIA0OPATOPHO-TIPAKTUYHOI poOOTH (AWB. JAOJATKU) 3 1HCTPYKIISIMHU
moa0 iX BUKOPUCTAHHS, BHU3HAYATH iX MPU3HAYCHHS, OCOOJMBOCTI

KOPUCTYBaHHS, O€3MEeUHI MPUHAOMH POOOTH.

I'igpaBiaiyni il MHEBMATHYHI MAIIMHYU Ta JIiHII epeaay eHeprii

bynoBa Ta mnpuHOMO Aii TiApaBIIYHUX 1 ITHEBMATHYHUX IPHUCTPOIB
TPYHTYETHCSI Ha OCHOBHHUX TOJIOKCHHSIX MOJICKYJISIpHO-KIHeTHUYHOI Teopii. Tomy
BUHHUKA€E HEOOXIJIHICTh aKTyalli3yBaTH 3HAHHS YYHIB MPO BJIACTHUBOCTI PIAWH 1
rasiB. SIKIIo rasu JETKO CTUCKYIOTBCS, TO PIAWHA MPAKTUIHO HE CTHCKYETHCS.
CrinpbHOIO BJIACTUBICTIO [JIi PIAMH 1 Ta3iB € Te, IO BOHU MEPEHAIOThH
MPUKJIAJACHUN 10 Hel TUCK B yCci OOKM OJIHAaKOBO. 3AATHICTh PIAMHM MepeaaBaTu
MPUKIIAICHU 10 Hel THCK, HE 3MIHIOIOUM CBOrO 00’€My, TOKJAJ€HAa B OCHOBY
poOOTH TifpaBiIiyHUX MaliuH. BiiacTuBicTh ra3iB J00pe CTUCKYBATUCH JIEKUTH B
OCHOB1 poOOTH OaraThb0X MHEBMATUYHUX MEXAHI3MIB.

Pyx piauHu y TpyOONpOBOIl PETYIOETHCS KlanaHaMu 1 perytoBalbHUMHU
MPUCTPOSIMUA. YYHIB JIOUUIBHO O3HAWOMHUTH 3 OYyJOBOIO 1 IPUHIMIOM i
HaWIPOCTIINX KJIanaHiB (KyJIbKOBOTO 1 TaplI4acToro).

SAx mpukiIagM HAWUMPOCTIIIMX MEPETBOPIOBAYIB MEXaHIYHOI €Heprii y
SHEPril0 pyXOMOi piIMHA MOXHA HABECTH HACOCH.

3a MPUHITMIIOM i1 HACOCU MOAUISIIOTh Ha 00’ eMHI 1 8ioyenmposi. O0’eMHi
HACOCH 32 KOHCTPYKIIIEIO MOAUISIOTH HA NOPUIHEB] 1 POMOPHI.

BuBueHHsI HACOCIB JOIIJILHO IPOBOJIUTH Y TaKii MOCTIAOBHOCTI:

a) IPU3HAYCHHS;

0) KOHCTPYKITiS 1 MPUHITATI Aii;

B) NOPIBHSUIbHA XapaKTEPUCTUKA 3 IHIIUMH TUIIAMH HACOCIB;

T) rajgy3b 3aCTOCYBaHHS.
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Jlis mepeTBOpeHHsS eHeprii pyxoMoi piIAMHM B MEXaHIYHy B TEXHILl

BUKOPHCTOBYIOTH TiAPABJIiYHI TYPOiHH.

Man.24. T'inpaBniuda TypOiHa

Ha 3aHATTAX AOLUIBHO PO3MIISHYTH TPUHLIMN J1i aKmMueHUx 1 peakmueHux
rigpaBmyHux TypOiH. B akTuBHHUX TypOiHax MOTEHIadbHA EHEprisi BOAH
MIOBHICTIO NEPETBOPIOETHCS B KIHETMYHY Il Yac MPOXOJKEHHS Yepe3 COILIO.
Tuck BoAM B HUX JO 1 MICJIS JIONATOK OJTHAKOBUH 1 IOPIBHIOE aTMOC(HEPHOMY.

Ha BiaMmiHy BiJ aKTHBHUX, Yy pPEaKTHUBHUX TypOiHaxX MepeTBOPEHHS
MOTEHI[IABHOI €Heprii B KIHETUYHY BIJOYBA€ThCs 1 Ha POOOYMX JIOTATKaX.
Haii011bp111 mommpeHi HamipHi 1 MponesepHl PeaKTUBHI TYpOIHH.

B ocHOBy poOOTH TigpaBiiyHOTO JABUTYHA TOKJIAJACHUA TMPUHIUM il
BOJASIHOTO KoJieca. 3a #oro JOTMOMOIOK  €HEprisi pyXoMOi  PpiJUHU
NEPETBOPIOETHCS B MEXAHIUHY €HEPTIIO.

KO TOMICTUTH KOJIeCO 3 JABUTYHOM Ha SKWW-HEOYIb IIJIaBarOUUit
NpeJMET, HAMPUKIAJ, YOBEH, TO BOHO OyJie BUKOHYBAaTH POJIb TiIPABIIYHOIO
nBuryHa. Ha 3miHy BOAsSSHOMY Kojiecy MPHUMILIIOB HOBHM TiIpaBIiyHUN ABUTYH —
rpeOHMH TBUHT.

v Cy4acHii TEXHII 3HANIUINA HIUPOKE 3aCTOCYBaHHS

nHeBMoINepeTBopIoBayi. [THeBMonepeTBOpIOBaYaMU MOXYTh OYTU KOMIpecopu,
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Kl TEpPETBOPIOIOTh MEXaHIYHYy €HEpril0 B €HEpPril0 CTUCHYTOrO Trasy.

2

Main.25. Kommpecop
Ha 3aHATTAX OOIUIBHO PO3MISIHYTH OYyAOBY 1 MPHUHIUI Jii MOPIIHEBOTO
KOMITpEcopa MpocCToi ii. BUBYEHHS MPUHITUITY pOOOTH MOPITHEBOTO KOMITpEcopa

3pYyYHO IIPOBOJUTH 32 IHAUKATOPHOIO 1arpamoro.

TenJioBi eHepreTu4Hi cucTEMHU

BuBueHHS TEMI0BMX MalllMH AOLIIFHO MOYWHATU 3 03HAHOMIICHHS YUHIB 3
JoKepenaMy TeruioBoi eHeprii. Crijy 3BepHYTH yBary, 10 € Pi3HI BUAM TajJuBa:
TBepae, piake 1 razomnoniOne. Ilpu 1boMy HEOOXiTHO MOSICHUTH, IO TOPIHHSA
najguBa — 1€ XIMIYHUWA TPOIEC CIHOJYyYEHHsI TOPIOYMX KOMIIOHEHTIB IajiuBa 3
OKHCIIFOBaY€M, pPOJIb SIKOTO BUKOHY€ KHCEHb. Llel mpouec CynpoBOIKYEThCS
BUJIUICHHSM TEIUIOTH. JIJIsl MiATpUMYyBaHHS TOPIHHS HEOOXIAHO MiABOAUTH O
najguBa okuciioBad. llpuctpiéi, y sKoMy BiOyBae€TbCcsi TOpIHHS TMaJiMBa,
Ha3UBalOTh monkosum (TOMKOI). YUHIB CJiJ O3HAWOMUTH 3 OCHOBHHUMH
croco0amMu CriaTlFOBaHHS MayivBa (MapoBuM, (GaKeIbHUM 1 BUXPOBUM).

O3zHailoMJIeHHs Y4YHIB 3 OYJIOBOIO 1 MPUHITAIIOM [Iii KOTEIHHOTO arperary
JOIUTBPHO TMPOBOJWTH Ha TPHUKIAAI MPOCTOT0 HHJIHAPHYHOr0 KoTjaa. [lpu

IOMY CII1J] 3a3HAYUTH, 10 PO3PI3HAIOTH Ta30- i BOAOTPYOHI KOTIIH.
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TemoBl ABUTyHH JOLIJIBHO BHUBYATH HA MPUKIAZaX MAapoOBUX 1 Ta30BHUX

TypOlH, TENETHUX KOTIIB, JIBUTYHIB BHYTPIIIHBOTO 3TOPSHHS 1 PEAKTHUBHUX

JIBUTYHIB.
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Po6oui Mmammvuu

3 ypOKiB TPyAOBOTO HABYAHHS B OCHOBHIM IIKOJI YUHSAM YK€ BiJIOMO, 110 B
TEXHOJOTIYHUX TMpoIlecax, TIOB’S3aHUX 3 BEJIUKUM 00csroM 0OpoOKU
KOHCTPYKIIIHHUX MaTrepiajiB Ta sIKI BaXKO BHUKOHATH 3a JOMOMOTOI0 PYYHOTO
eJIeKTpU(IKOBAHOTO 1HCTPYMEHTY, BUKOPUCTOBYIOTh Memanoo0pooHi eepcmamu.
3a [10MOMOrol0 HHUX BHUKOHYIOTh PI3HOMAHITHI TEXHOJOTIYHI  ONepallii:
CBepUTiHHSA, (pe3epyBaHHsA, TOYIHHA, NUII(YBAHHS TOIIO.3aleKHO  Bif
BUKOHYBaHHUX (DYHKIIIA BEpCTaTU MAIOTh BIMOBIIHY Ha3BY.

Cseponunvni  eepcmamu  (mMan.28) BUKOPHUCTOBYIOTh [UJISI  OTPHUMAaHHS
OTBOPIB, a TaKOX /s 3€HKEPYBAaHHs, PO3TOPTAHHS Ta Hapi3aHHS pi3bOU
miTunkamu. Illupokoro 3actocyBaHHS HaOyBalOTb NOPMAMUBHI CEEPONUTbHI
MawiyHy Ha MarHiTHIA ocHOBl. BOHM HaJar0Th MOKJIMBBICTH BCTAHOBUTH BEpCTaT
y OyIb-IKOMY MPOCTOPOBOMY TIOJIOKCHHI, y MICIAX, 1€ OOMEKECHHH ITOCTYI

CBepI[J'IiHHﬂ CTaI_IiOHapHI/IM BCPCTATOM.

Ma. 28. CBepaiiibHI BepCTaTH:
a — Mo0YTOBUH CBEpUIMIILHUN BepcTaT; O— cBepuiniibHui Beperat 3 UIIK;
6 — CBEepVIWJIbHUI BepCTaT HA MarHiTHIN OCHOBI
OpHuM 3 HANOUTBII MOIIMPEHUX METOAIB OOpOOKM METajiB pI3aHHAM €

mouinHsA, TOOTO OTpPUMaHHs JeTajeil, skl € Tumamu oOepranHi. Ha mpomy
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IOPUHLIMII TPYHTYEThCS TOKapHa oOOpoOKa MeTally, IO 3I1HCHIOETHCS Ha
mokapuux eepcmamax (man.). 3a JOMOMOTO HHX MOXKHa OOpOOJIATH
WTIHpUYHI, (PaCOHHI, KOHIYHI, TOPIIEBI OBEPXHi, HAP13aTh Pi3b0y, BUKOHYBATH

1HII1 poOITH 3 JOCUTH BUCOKOIO TOUHICTIO.

Man. 29. IlpomucnoBuii TOKapHO-TBUHTOPI3HUIA BEpCTAT sl 0OpOOKH MeTay
Opezepni sepcmamu (man.30)  3aCTOCOBYIOTh  [JII ~ BHKOHAHHS
HalpPI3HOMAHITHIIIUX POOIT — BIJ OOpOOKM TJIOCKMX MOBEPXOHb 3arOTOBOK 3
YOpPHUX Ta KOJBOPOBUX METAIIB Ta CIUIaBIB O OOpPOOKH MOBEPXOHb PI3HOTO
npodiro. K pizanbHUN THCTPYMEHT 3aCTOCOBYIOTH TOPIIEBI, KIHIIEBI, IITIOHKOBI,

KyTOBI, (hacoHHI Ta iHIII Ppe3H.

Man.30 . dpesepyBanHs MeTamy: a, 8 — (hpe3epHi BEpCTaTH;
6— 00poOKka OBEPXOHb (hpe3amMu
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Jnis oOpoOKM TJIOCKMX TMOBEPXOHb JETaliell MallluH BHKOPUCTOBYIOTH

CMpy2aibHi epCmamu.

Man.31. CtpyranpHullii Bepcrar
L Inigpysanvni eepcmamu (man.31) BUKOPUCTOBYIOTh IJIs 03100JII0BAILHUX
orepartii, siki 3a0e3MevyoTh BUCOKY TOYHICTb PO3MIPIB 1 AKICTH 0OpOOIIOBAHUX
MOBEPXOHb. 3aJIe)KHO BIJ BUJIB MNUTI(QYyBaHHS BEpCTaTH MOJUISIOTH Ha
KpyrionutidyBaneHi  (Uisl  30BHIMIHBOTO NUTIQYBaHHS), s BHYTPIIIHHOTO
nutipyBaHHS 1 TUIOMIMHHO-ILTIQYBambHI — Ui nutidyBaHHs TuiommH. [letani

nuTiyroTh HUTI(QyBaTbHUMH KPYTaMU.

&

Man.32. lInidyBanpHi BepcTaTH: @ — CTPIYKOBO-IILTI()yBAIbHHIA;

60— 1T yBaIbHO-TIOIPYBaIbHUI KOMOIHOBAHMIA; 6 — IJIOIIUHHO-

nutidyBalbHMM; 2 — Ui yBaHHS TPYO
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ABTOMaTH3alig TAa pod0TH3allisi BUPOOHMITBA

CyvacHuil piBeHb 1 MEPCHEKTUBU PO3BUTKY BUPOOHMIITBA, MIABUIICHHS
piBHA  KHUTTS  JIIOJEH  HEPO3PUBHO TOB’SI3aHI 3 agmomamu3ayicro,
KOMN tomepu3ayicio ma pobomusayicio TEXHOJOTIYHMX IMpoueciB. [3 KOXHUM
POKOM yce Oible poOIiT Ha BUPOOHHUIITBI Ta B MOOYTI BUKOHYIOTh aBTOMAaTH4HI
IPUCTPOI 1 MAIITMHA. ABTOMATH3AIIIsl TEXHOJOTIYHUX MPOIECIB HAa€ MOKIIUBICTh
TMOJICTIIUTH MPAIIO JIFOHAECH.

Aemomamu3zayis — 1€ HaNpsSIM PO3BUTKY Cy4acHOI TE€XHIKMU 1 TEXHOJIOTIH,
KU XapaKTepU3yeThCs 3BUIBHEHHSIM JIIOJIMHU HE TUIBKH BiJ 3aTpaT MYCKYJIbHOT
€Heprii i BUKOHAHHS PYyXiB, MOB’SI3aHUX 3 BUPOOHMUYMM TMPOIECOM, a W Bij
OTIEpATUBHOTO KEPyBaHHS BIATOBITHUMH MPUCTPOSMHU, MAIIMHAMHU 1 POIIECAMHU.

B aBTOMaTH30BaHWX BHUPOOHHUIITBAX MPAIlO JIOJACH 3aMiHIOIOTHh MAUUUHU-

asmomamu, Komn romepu ma pobomu.

Man.33. CyuacHe aBTOMaTU30BaHe BUPOOHUIITBO Ha 3aropi3bKOMY aBTO3aBO/I1

PoGoTa aBTOMaTa 3aJIe)KUTH BiJl MpOrpamMud — IIEBHOI MOCIITOBHOCTI JiH,
AKy 3amae moauHa. [Iporpama poOOTH aBTOMATaTUYHOTO MEXaHI3My YU
OPUCTPOIO MOXKE OyTH 3aKiajieHa B HOTO KOHCTPYKILIIO SK Yy MEXaHIYHHUX
FOJAMHHUKAX,  TEPMOPETyJATopax Ipacok, 3amoOhKHUKAX 1 aBTOMAaTHUYHHUX
BUMHKAYaXxX €JIEKTPUYHOTO CTPYMY.

Y MammHax-aBTOMaTaxX, SKi BHKOHYIOTh TI€BHY poOOTy, mporpama

BBOJIUTHCS 330BHI 3a JOMOMOTOI0 HOCIB iH(opMaitii.
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PoboTa aBTOMaTamMu 37iCHIOETHCS 32 JOMIOMOTOI0 €IEMEHTIB aBTOMATUKH —
O710KI@ a8mMoOMAmMuyHoOi cucmemu KepyeaHHs, KOXEH 13 SKUX MAa€ CBOE
npu3HaueHHs 1 3abe3nedye 3aIHCHEHHS TeBHUX TporeciB. Hanpukian:
nepeaBaHHsl CUTHAIIB 11  aBTOMATHYHOTO BBIMKHEHHS OCBITJIICHHS 4YH
CUTHaII3aIlll, BAKOHAHHS TEXHOJOTIYHUX OIlepaliii 3 00poOku aeTaneil BUpooy,
BIIKpUBaHHS a00 3aKpUBaHHS BOJOMPOBIIHOTO KpaHa TOIIO.

CurHasim  BiT  3a0dasanvHoco  (3aJal04OTO  Tporpamy i)  6a0Ky
NEPEeIalThCA [0 Kepyrouoeo 010Ky, SKUW yHOpaBise poOOTO0 aBTOMara 1
HaJICUJIa€ KOMaHIU J0 8UKOHAB4020 O10Ky. MammHa abo MeXaHi3M, STKUM Kepye
CJIEMEHT aBTOMATUKU HA3UBAETHCSI KEPOBAHUM 00 €kmom. 3a TAaKOTO KEePYBaHHS
TEXHOJIOTITYHHUM TMPOIECOM KEPYHoUui OJIOK 1 00’€KT KepyBaHHA (KepOBaHUU
0JIOK) YTBOPIOIOTh agmomamuuny cucmemy kepysanus (ACK). 3a npuHumumnom aii
aBTOMATHUYHI CUCTEMHM KEPYBaHHS MOAUISIIOTHECS HAa CUCTEMH 3 PO3IMKHYTHM 1

3aMKHYTHM KOJIOM BIUTUMBY (Mai1.34).

3anasansHui Kepytouuit Bukonasumni .
60K 6nok &nok Keposanwuii
610K
3agaouni Kepyroumri BukoHasumMH KepoBsaHui
6noK 60K 610K 610K
T CnpuimMansHui
6noK

0
Man.34. ABTOMaTH4HI CUCTEMH KEPYBAHHS:
a — 3 pPO3IMKHYTHM KOJIOM BILIUBY; 0 — 13 3aMKHYTHUM KOJIOM BIUIUBY.
ABTOMAaTHYHOIO CHCTEMOIO 13 PO3IMKHYMUM KOJIOM 6NAUEY HA3UBAIOTh
TaKky, B SIKIi BXIIHUMU € TUIbKM 30BHILIHI Aii Kepyroudoro mpuctporo. L1 mii

BU3HAYCHI paHillie 1 He 3aJeXaTh BiA JMIACHOTO CTaHy KepoBaHOTo 00'ekta abo

npouecy. Taky cHCTEMY BHUKOPUCTOBYIOTH JIMIIE ISl KEPYBaHHS IPOCTUMU
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nporecamu, sIKi BiIOyBalOThCSI B OJHUX 1 TUX CaMHX YMOBax 1 y BU3HAUYECHOMY
MOPSIIIKY.

ABTOMaTHYHOIO CHUCTEMOIO 13 3AMKHYMUM KOJIOM 6NIUEY HA3UBAIOTh TaKy,
B SIKIM BXITHUMH JUJIsI KEPYIOUOTO MPHUCTPOIO € SK 30BHINIHI, TaK 1 BHYTpIIIHI
(konTposroroui) aii. Ilpukiag 3aMKHYTOI CHCTEMH — aBTOMAaTHYHA CHCTEMa
perymoBaHHs. B Hi Kepyrodi 1ii BUPOOISIOTECS BHACTIIOK TIOPIBHSIHHS
JUACHOTO 3HAYEHHS MEBHOTO MapameTpy 3 Hamepes 3aJlaHuM HOro 3HaYEHHSIM.
[IpucTpiii, M0 BUKOHYE (PYHKIIIO PETYIIOBAHHS, HA3UBAETHCS ABMOMAMUYHUM
DpeynsImopoMm.

ABTOMaTUYHI CHUCTEMHU KEpyBaHHS KIACU(DIKYIOTh 3a NPUHYUNOM
Kepy8aHHs_00’€eKTOM ab0 TEXHOJOTIYHMM MPOIECOM Ta Kepyruo2o 6nIus)y Ha
HUX. Y 3aJeXHOCTI BiJ Kepyroouoro BIUIMBY Ha 00’ekT ACK momuistoTbes Ha
cmabinizyroui, npoepamHi i CliOKyioui.

Cmabinizytoua aemomamuyna cucmema TIATPUMYE KEpOBaHY BEIHUHUHY
nocTiitHo. Hanpukian, miaTpuMyBaHHS Ha 3a/1aHOMYy 3HA4Y€HHI TEMIIEpaTypu B
OyJIUHKY, aBTOMOOLII, IEXy Ta IHIIUX (PI3UYHUX TapaMeTpiB.

Ilpocpamna asmomamuyna cucmema 3MIHIOE KEpOBaHY BEIUYUHY
BIIMOBIHO /10 paHilie 3aJaHo0i MOCIIIOBHOCTI 3MiH Yy Yaci. Hampuknan, 3MiHa
TeMIepaTypyd 1 BOJIOTOCTI TOBITPS B MPUMIIIEHHI BIAMNOBIIHO J0 3aJaHUX
pexxumiB.  [Iporpama Moke  3aJaBaTUCh  KOMITIOTEPHOIO  MPOTPAMOIO,
TEPMOMETPOM, 1HIITMMU 3aCO00aMHU.

Cnioxyroua asmomamuyna cucmema 3MIHIOE KEPOBAHY BEJIMUUHY 3aJIEKHO
B1Jl 3HAUCHHS CUCTeMHU. Taka cucTeMa Mae 37aTHICTh CIIJKYBaTH 3a 3MIHAMH, SIK1
BiIOyBalOTbCSI B SKOMYy-HeOynb Tipouieci. Hampukman, 3miHa mgiamerpa
00pOoOTFOBANIBHOT JIeTalll, ii JIOBKMHH TOIIIO.

CucreMun aBTOMAaTUYHOTO KEpPyBaHHS IIUPOKO 3aCTOCOBYIOTH B YCIX
rajiy3sx TPOMHUCIIOBOCTI HE TUIBKM I KEpyBaHHS BepcTaTaMu, a W s
KOHTPOJIIO IKOCT1 00pOOKHU JieTanei, ix CoOpTyBaHHS TOILO.

[IpuknagomM pO3IMKHYTOTO KOJIa BIUIUBY € a8MOMAamuyui JiHII —

CYKYITHICTh MAalllMH-aBTOMATIB, SKi B MEBHIM MOCIIIOBHOCTI, aBTOMaTUYHO, 0€3
43



y4acTi JIOJJUHU BUKOHYIOTh T€XHOJOTI4HI omneparlii. KoxkeH BepcTar, BUKOHABIIN
MEBHY TEXHOJIOTIYHY OIepallito, nepeaae Ierajl iHIoMY BepcTaTy 3a JOIOMOT OO
aBTOMAaTUYHOTO TMpHUCTporo. KepyBaHHA aBTOMAaTHYHOIO JIHIEIO, a TaKOX
KOHTPOJIb YCiX TEXHOJOTIYHHX OMepaiiil 3MIACHIOEThCS 3 MyJbTa KEpyBaHHS.
[IpoTe, y pa3i Oyap-gK0i HEMOJAJAKKW Ha aBTOMATHUYHIN JIiHIT BUMaraTUMEThCS
NPUIUHEHHSI TEXHOJIOT1YHOTO TMPOIIECy 1 BTpydaHHs JroauHd. Hampuknan: mpu
MOJIOMIII BepcTara omnepaTop TEXHOJOTIYHOI JIIHIT OTPUMY€E CUTHAN Ipo 301d y
po0OTI KepoBaHOTO 00€kTa (Bepcrara). Y 1bOMY BHUIAJKY PO3MHUKAETHCS KOJIO
TEXHOJOTIYHOTO Tpoliecy. 3 MyJibTa KEpyBaHHs OINepaTop aBTOMATHUYHOI JiHIT
MOBIJIOMJISIE TIPO TMOJOMKY BepcTaTa HaJaJuuKy, sSIKHUHA 31ACHIOE HAIaroHKeHHS
Ta PEMOHT TEXHOJIOTIYHUX MAIIIHH.

JUisi aBTOMAaTUYHOI 3aMiHM IHCTPYMEHTIB, YCYHEHHs IHIIMX HEMONaJoK,
HAJaro/PKeHHS TEXHOJIOTIYHMX TIPOLIECIB BXKE CKOHCTPYMOBaHI TaKOX Taki
aBTOMAaTH, Yy SKHX 3a3HayeHl MpoOJEMU BHPIMIYIOTECA aBTOMATHYHUMH
npucTposiMu. Bouu 6e3 BTpy4daHHS JIOJMHUA MOXYTh 3aMIHUTH 1HCTPYMEHT, 1110
BUUIIOB 3 JIaJy Ha 1HIINHA, MEPEHaIaroAUTH aBTOMATUYHE BHUKOHAHHS TEBHOTO
TEXHOJIOTIYHOTO Mporecy Touo. TodTo cnpuiiMarounii 00k 3adikcye NEBHY
HEToJaJKy, MPUMUME aBTOMATHYHO PIIIEHHS, MOAACTh BIAMOBIIHY KOMaHIy Ha
Kepylouui OJIOK, SIKM BUKOHA€ MEBHI Al JUIsl YCYHEHHs Henosagok. Taki
aBTOMATU HA3UBAIOTHCS ABMOMAMAMU 3 YUCTIOBUM NPOSPAMHUM YNPABLIHHAM.

[Ile OLIBII JOCKOHATUMHU € HYUKI 8UPOOHUYI cucmemu, IO 3a0e3NeIYIOTh
YHIBEPCAIBHICTh T4 MOJKJIMUBICTh IIBUAKOTO TEpEHAIaro)KeHHsI BHUPOOHHUIITBA
JUIi  BUTOTOBJICHHS HOBOI TPOJYKINI, BHUKOHAHHSA IHIIMX TEXHOJOTTYHHUX
onepariil.

[Tormryk HOBHX TEXHOJIOTiM BHKOHAHHS TSHKKMX, MOHOTOHHHX, IIKiJTHBUX
JUTSL OPTaHi3MYy JIFOJMHH POOIT MPU3BIB JJO CTBOPEHHS TPOMHUCITIOBUX POOOTIB.

Ilpomucnosuii pobom — 11e¢ aBTOHOMHO (YHKI[IOHYIOYa MallliHa-aBTOMAT,
sgKa TIPU3HAYEHA [IJI1 BIATBOPEHHS MESIKUX PYXOBUX (YHKIN JIOJUHU TIPU
BHUKOHAHHI JONMOMIKHHUX 1 OCHOBHMX BHpPOOHHYHX omepamiii 06e3 ii

0e31MocepeIHbOro BTPyUaHHs.
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He3Bakaroun Ha p13HOMAHITHICTh KOHCTPYKLIN, Y MTPOMHUCIOBUX POOOTax
MOXXHa BHUPI3HUTH KiJIbKa OCHOBHUX (PYHKIIOHAJIBHUX e€JeMeHTIB (Maj.35).
OcHoBa 1, 3a 10MOMOro10 SIKOi MPOMHUCIOBHI POOOT JKOPCTKO BCTAHOBIIFOETHCS
00113y OCHOBHOT'O TEXHOJIOTIYHOTO YCTaTKyBaHHs, KPIMUTHCS Ha CTAHUHI [[HOTO
yCTaTKyBaHHA a00 TMEpPEMIIIA€ThCs MO HAMPSMHUX B3JIOBXK yCTaTKyBaHHS, SIKE
00CITyrOBY€ETHhCSI pOOOTOM. Y KOPIyCi MOHTYIOTHCS NPUBOAM POOOYMX OPTraHiB.
Kopriyc 3B's13ye Bci opranu pod6oTa, BU3HaUYa€ KOMIIOHOBKY, TabapuTHI po3MIpH Ta

Horo pyHKITIOHAJIbHI MOYKJTUBOCTI.

Main.35. PoGoT 3 MaHIyJISITOPOM. Man.36. bynosa maHinyssiTopa:
1 — ocHoBa; 2 — poOounii opras; 3 — 3aXxBaTHUI NPUCTPIH
JIisi  Hanmaro/pKyBaJIbHMX TIEPEeMIllleHb po0odYoro opraHy poOoTta, BiH
OCHAILYETbCSI KEPYIOUUM MPUCTPOEM, SAKUH QopMye 1 BUIAE Kepyroul il
(koMaHAM) BUKOHABYOMY TMPHUCTPOIO BIAMOBIIHO IO 3a/JaHOi MPOTPaMH
KEepyBaHHS.
3a MPUHUMIIOM KEepyBaHHSA MPOMUCIOBI pOOOTH MOAUIAIOTHCS HA YOTHUPHU
BUJIU, a00, TTO-THIIIOMY — YOTUPH MOKOJIHHS: HCOPCMKOBOYO0BAHI, NPOSPAMOBAHI,
a0anmueHi, IHmMeaeKmyaibHi.
XKopcmko 66yodosani pobomu — 1ie aBTOMATH 3 JBoMa abo0 KiUIbKOMa
CTYNEHAMH PyXOMOCTi MaHimmymsitopa (Ma1. ). Mloro «pyka» %0pcTKoO T0B’s3aHa

3 TEXHOJIOTIYHUM YCTAaTKyBaHHSM. Taki poOOTH 3aCTOCOBYIOTh NMpPH BUKOHAHHI
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MOHOTOHHHUX a00 HeOe3meUyHUux AJis 30pOB’S JIOAMHU YMOBaX, a TaKOX IMpHU
MacoOBOMY BUPOOHUIITBI OTHOTUITHUX JI€TaJEH.

IIpoepamosani pobomu OITHOMAHITHO TIOBTOPIOIOTh pPyXH (KOMaHIIHN),
3aJaHl MpPOrpamol0, HANpPUKIAJ, IMITAMITyBaHHS 3arOTOBOK JJIsl HaJaHHS IM
BU3HAYEHOI (hopmu.

Aoanmueni pobomu B XOIl BHUKOHAHHS TEXHOJIOTIYHOI ormeparii B
3QJIEKHOCTI BiJI OOCTaBHH, MOXYTh IIE€pPEHpOrpaMOBYBATHCh (aJalTyBaTHUCh)
aBToMaTH4HO. Hampukiaz, sSKimo A0 BepcTara HaAlIIa 3aroToBKa, IO Mae
BIIXHJICHHS pO3MIpiB, pOOOT BUOPAKOBYE ii 1 3aXOILTIOE 1HIITY 3aTOTOBKY.

Halinockonamimumu €  immenekmyaivHi  pooomu. BOHM  MOXYTb
aHaJli3yBaTH CUTYallil, IPUAMATK pillleHHs, PO3B’A3yBaTH 3ajayi, HaByaTHCA. IX
e Ha3UBaIOTh pobomamu 31 wmyyHum inmenekmom. Taki poOOTH
3aCTOCOBYIOTBCSL JUIsl JOCHIDKEHHS KOCMOCY, OKE€aHy, B 30HaX BHCOKOI'O
pamiamiiHoro 3a0pynHeHHda. Hwuni  Taki poboTM HaOyBalTh MIUPOKOTO
BUKOPUCTAHHS Y BUPOOHUIITBI. BOHU 1alOTh MOKJIMBICTH BUTOTOBIISITU SKICHY
MPOIYKIIII0, 3HH)KYBATH 1i cOO1BapTICTh, BUKOHYBATH p13HI BUPOOHMUI Oreparii B
HEJOCTYNMHUX JJIA JIOJUHU MICISIX, MOXYTh CaMOCTIHO KOHTpPOJIOBATH
TEXHOJIOT1YHI TMPOIECH Ta MpUMMATH HEOOXiAHI pileHHs. 3a TaKUMH POOOTaMuU
MaifOyTHE.

VY 3amexHOCTI BiJ TpU3HAYEHHS pPOOOTH YMOBHO TMOJUISIIOTH Ha
IIPOMHUCJIOBI, CUIBCHKOTOCIIONAPCHhKI, MEAWYHI, BIHCHKOBI, KOCMIUHI Ta iHIIN. B
yCiX BHMaJKax — poOOT, e MallMHa, SKa BUKOHYE TEXHOJOTIYHI omneparii
noAiOH1 TUM, IO ¥ JrojuHa, ane 6e3 ii yuacri. [Ipu mpomy omeparop crocrepirae
3a 11 poOOTOIO 1 MpPU HEOOXIAHOCTI KOHTPOJIIOE ii BHUKOHAHHS, YJOCKOHAIIOE
TEXHOJIOTTYHUM MPOIIEC.

Hampukinan, Ha aBTOMOO1TFHUX 3aBOAaX POOOTH BUKOHYIOTH 3BaplOBaJIbHI
onepaiiii, GapOyr0Th aBTOMOOUI, TPAHCHOPTYIOTh iX CKJAAadbHI OJWHMII. Y
JIKapHAX MEIUYHI POOOTH JOMOMAararoTh BHUKOHYBATH CKJIQJHI XIpypridHi
orepailii, pATyBaTh HAWIOPOXKYE — KUTTA 1 3M0poB’s moaei. Kocmiuni pobotu

JOCIIIJIKYIOTh THII1 TUTAHETH Ta HEOCSKHUI KOCMIYHUHN TPOCTIP.
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MexaHniuHa cucteMa poOoTa MOKe BUKOHYBAaTH (DyHKIIIT MO10HI THM, IO

BUKOHY€ pyKa JIIOJIMHU. B TeXHIlll BOHA HOCUTh HAa3BY «MAHINYIAMOP».

'Y - i
L) '
i L) ;YA 7 B :
W \wu Jonesnd  gErialt€om.ua

Man. BukopucTaHHS MaHIMYJISTOpa Yy BAPOOHUIITBI

Jlo ducna Oe3mepeyHUX TepeBar CydacHOi ,,MeXaHiuHOl pyku~ Tpeda
BIJIHECTH T€, 110 BOHA 0€3 BTOMH MOXKE BEJIMKY KUJIBKICTh pa3 31HCHIOBATH OJHI
1 T1 5K onepalilii, He TIOMyCKaro4u MOXUOOK.

3acTocyBaHHS MPOMHUCIOBUX POOOTIB, SIKI 3aMIHWJIM JIFOJMHY Ha OTepariisix
3aBaHTAXEHHS Ta PO3BAHTAXKEHHSI, TPAHCIIOPTYBAHHS 3arOTOBOK 1 JeTaliel Mixk
BEepCTaTaMH, 3aMiHM I1HCTPYMEHTIB Ha BEpCTaTax, KOHTPOJIIO OOpoOIeHHX
JeTanei Ta iX CKJIaJyBaHHS MOYaJIOCsS CTBOPEHHS THYYKUX BUPOOHUYHX CHUCTEM.
BoHM MOXyTh aBTOMaTHYHO TMEpPEHAIAro)KyBaTH BC1 00’€IHAHI MDK COOOO
TEXHOJIOTIYHI MAIllMHU Ta YCTATKyBaHHS MPU TEPEXOJil BiJ BUITYCKY OIHOTO
BUPOOY 110 1HILOTO.

T'nyuxa eupoonuua cucmema (I'BC) — KOMILIEKC TEXHOJOTIYHOTO 1
JIOTIOMDDKHOTO yCTaTKyBaHHS, TOB’SI3aHOTO €IMHOI0 CHCTEMOIO aBTOMATHYHOTO
KEepPYBaHHSI 3 KoMn tomepa sl BAKOHAHHS P13HUX TEXHOJOTIYHUX OIepariiil.

BukopucTaHHs ~ THyYKMX  BUPOOHMYMX  CHCTEM,  aBTOMaTH3allis,

KOMI'IOTepu3allisi Ta poOOTH3allisl TEXHOJIOTIYHUX MPOLECIB HaJal0Th
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MOJKJIMBICTh BHUTOTOBUTH OUIbIIIE MPOAYKIII BHUIIOI SIKOCTI 3 MiHIMAJIbHUMU
3aTparaMu (Pi3UYHOI €Heprii JIOJUHU B ymoBax  Oe3medHoi mpaimi. Tomy
3aBJIaHHSAMHU CYYacCHOTO MiANPUEMCTBA € HOTO aBTOMATHU3allls Ta 3alpPOBaKEHHS
HOBHUX TEXHOJIOT1M BHpPOOHHWIITBA 3 BUKOPUCTAHHSM IPOMUCIOBHX POOOTIB Ta
KOMIT FOT€PHOT TEXHIKH.

Bixe ckoHcTpyiOBaHO poOOTH, SKMMH MOXKHA OOJIagHaTH pobode Micle
Oynp-ne. BoHM MOXyTh O0OCTEXyBaTW MiHHI TOJIsl, TPOBOAUTH PO3BIIKY,
BUKOHYBAaTH poOOOTYy B 3a0pyAHEHIN pajialieio MiICIEBOCTI, 3aMIHATH PYKHU

JIFOJTMHH.

Man. PoGot-npon Man. bioH1yHUMIT MaHITTyIATOP

Man.33. PoOoTH30BaHi1 pillieHHS
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IIpoexTyBaHHS MAalIMH

Koxna MaiivMHa CTBOPIOETBCS Ui 3aJ0BOJICHHS IMEBHOI MOTpeOu abo
OTpeO JIFOAMHM, 10 3HAXOIUTh BIIOOpaKEHHS Y 11 CIITy’)kO0BOMY TpH3HAYCHHI.

BiamoBimHO 10 MIKHAPOAHUX CTAaHAAPTIB MM CAYHCOOBUM NPUSHAYEHHAM
(functional purpose of the machine) mammnu po3yMiloTh MAKCUMAJIBHO YTOUYHEHY
1 4iTKO cOpMYIIbOBaHY 3a/1auy, JJIsi BUKOHAHHS SKOi MPU3HAYAETHCS MAIlIMHA.

Jlist Toro, mo0 MamiHa TMOBHOIO MIPOI0 BHKOHYBaJla CBOE CIIyKOOBe
NpU3HAYEHHs, WOro ciif cHOopMyroBaTH Ha CaMOMY MOYATKy MPOEKTYBaHHS
MaITuHU.

dopMyIIOBaHHS CITY>KO00BOTO MPU3HAYEHHS MAITUHU MA€ MICTUTH JI€TaIbHI
BIJIOMOCTI, SIKI KOHKPETH3YIOTh 3arajbHy 3aJa4y 1 yTOUHIOIOTh YMOBH, 32 AKUX 15
3amadya OyJe BUKOHYBaTUCh. J[0 IUX BIIOMOCTEH MalOTh BXOJUTH HE TUIbKHU
SKICHI, aJleé ¥ KUIbKICHI IMOKa3HHUKHU, SKi CTOCYIOThCS KOHKPETHUX (DYHKIIIH, YMOB
po0OOTH MAIIMHU TOIIIO.

[lim yac cTBOpeHHS MAaIlMHU ii CIIy)KO0O0BE NMpPHU3HAYEHHS JOKYMEHTAJIBHO
0(OPMITIOETHCA Y BUTIISANIl MEXHIYUHO20 3a60aHHs HA TPOEKTYBaHHS MAIIMHU
(technical requirements for designing the machine).

TexHiyne 3a60anHs Ha TPOCKTYBAHHS MAIIMH MICTUTh TaKl BiJIOMOCTI:

1. 'anmy3b BUKOPUCTaHHS.

2. TexHi14HI BUMOTH.

2.1 CkJiag MammHY 1 BAMOTH JI0 KOHCTPYKITIi.

2.2 Tloxa3Huku TmpuU3HAYEHHS (MOTYXHICTb, K. K. M., ITOKa3HUKU
MPOYKTUBHOCTI TOIIIO).

2.3 Bumoru 10 Haa1iHOCTI.

2.4 Bumoru 10 piBHA yHi(iKaIli Ta CTaHIapTU3ALI].

2.5 Bumoru 6e3mneku poboTu (piBeHB IIyMy, BiOpaIlii TOIIIO).

2.6 EcTeTnuHi Ta €proHOMIYH1 BUMOTH.

2.7 Bumoru 10 mpoayKIlii, 110 BUPOOJIIE€ MalTiHA; BUMOTH 10 CAPOBUHH

Ta eKCIUTyaTallliiHUX MaTepiajiB.
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2.8 YMoOBH eKkciulyaraiii, BUMOTH 1O TEXHIYHOTO OOCIYyroBYBaHHA 1
PEMOHTY.

3. EKoHOMIYH1 TOKa3HHKH.

3.1 Piuna motpeba B MalImHax.

3.2 ExoHOoMI4HM# €()eKT BiJl BAKOPUCTAHHS MAIIIMHHU.

3.3 TepmiH OKYITHOCTI.

3.4 JlimiTHA 11HA.

@opMyIIOBaHHS CIYKOOBOTO MPU3HAYEHHS MAIIMHU 3 [OAAJIBIINM
opOpPMJICHHSIM y BUTJIAMI TEXHIYHOTO 3aBIaHHS Ha MPOCKTYBAaHHS 3IIHCHIOE
TOJIOBHUN PO3POOHUK MAIMHU TICIS MPOBEACHHS IPYHTOBHUX MAapKETHHTOBUX
JTOCJIIIKEHD.

Jlns toro, mo0 MaliMHa EKOHOMIYHO BHMKOHYBaja CBOE CIyKOOBe
MpU3HAYEHHS, BOHA TOBUHHA MAaTH BIAMOBIAHY SKICTb.

Axicmo  mawunu (quality of the machine) — mne cykynmicTs 1i
BJIACTUBOCTEH, AKI BHU3HAYAIOTh BIJMOBITHICTH 11 CIYy>KOOBOMY NpPHU3HAYEHHIO 1
BIJIPI3HSAIOTH ii BiJ] IHIIUX MAaIIUH.

SKicTh KOXXHOT MAIlIMHUA XapaKTepU3YEThCS HU3KOIO TMOKa3HWKIB. Ha
O1TBIIICTD 3 X MOKA3HUKIB BCTAHOBIIIOIOTHCS KIJIbKICHI BEJTUYMHU 3 JIOIyCKaMHU
Ha iX BIOXWICHHS. BenuuumHM OOMYyCKiB MaroTh 3a0e3MedyBaTh €KOHOMIYHICTh
BUTOTOBJICHHS MAIlIMHU, aJi€, Pa30M 3 TUM, HE TTIOBUHHI MEPEIIKOKATH TTOBHOIIH
HOMY BUKOHAHHIO HEIO CBOTO CIIY>kOOBOTO MTPU3HAYEHHS.

J10 OCHOBHMX ITOKA3HHUKIB SKOCTI MAIIIMHH BITHOCSTH:

- AKICTh TIPOJYKIIIi, III0 BUPOOIISIETHCS MAIIIMHOLO;

- CTa0lIbHICTh BUKOHAHHS MAIIMHOIO CBOTO CIIY>KOOBOTO MPU3HAYEHHS;

- HaJIWHICTB;

- (i3UYHy JOBTOBIYHICTh, TOOTO 37aTHICTH 30€piraT MOYATKOBY SIKICTh B
Jaci;

- MOpaJIbHy JOBIOBIYHICTh, TOOTO 3JATHICTh E€KOHOMIYHO BUKOHYBAaTH
CiIy’k00Be MPU3HAYEHHS B Yacl MOPIBHAHO 3 1HIIMMH MAallMHAMH aHAJOTIYHOTO

NPU3HAYECHHS,
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- IPOYKTUBHICTH;

- EHeproomaaHicTh (K. K. J; BUTpaTH MaJIMBHO-MACTHJIBHUX MaTepialiB,
SJIEKTPOCHEPTI1 TOIIO);

- 3pYYHICTH 1 IPOCTOTA OOCIYTOBYBaHHS i KEpyBaHHS;

- pIBEHb MEXaHi3allii Ta aBToOMaTH3aIlli,

- MOKa3HUKU O0€3MEeKH poOOTH.

3amexkHo  BiJ CIy’)XKOOBOro MPU3HAYEHHS TMEBHOI  MAIlMHU s
XapaKTEPUCTUKH 11 IKOCTI MOXKYTh BUKOPUCTOBYBATHUCH 1 1HIII MTOKAa3HUKHU.

Bumorn, sxuMm Mae BIAMOBIIATH SKICTh OYIb-SKMX BHPOOIB OCHOBHOTO
BUPOOHUIITBA (Y T. Y. MAITMHOOYAIBHUX MIAMIPUEMCTB), MICTATHCS B JIOKYMEHTI,
KU Mae Ha3By «Texuiuni ymoeuy (Specifications). Takum yuHOM, Oy/Ib-sKa
TOBAapHA MPOIYKIlISI HE MOKE BUTOTOBJIATUCA 0€3 HAABHOCTI TEXHIYHUX YMOB Ha
el BU MPOIYKIIIi.

Ha BupoOM, sKi BUTOTOBISIIOTHCSI y BEJIHKIN KUTBKOCTI (€IEKTPOIABUTYHH,
TiIpaBiiyHl HACOCH, PYKaBH BHUCOKOTO THCKY TOIIO), 3MICT TEXHIYHHUX YMOB
YHOPMOBYETHCS Iep>KaBHIUMH 200 Taly3eBUMHU CTaHAapTaMH.

Yce mmpmie mpoiec NPOeKTyBaHHS aBTOMATHU3YETHCS. 3aCTOCYBaHHS
KOMIT IOTE€pIB Ha €Talll MPOEKTyBaHHS BUPOOY BUBUIBHSE JIIOJICH BiJ] BUKOHAHHS
€CKI3IB 1 KpPECJICHUKIB, HaJa€ MOXIMUBICTh CyMillaTd poOOTy au3aitHepa,
KOHCTPYKTOpA, Kpecsipa 1 TEXHOJIOora.

Ha ocHOBI KOMIT'IOTEpHOT TEXHIKH CTBOPEHI KpecilsapchKo-rpadivHi
aBTOMATH, SIKI IIBUAKO 1 TOYHO BHUKOHYIOTh KPECIEHHKH. ABTOMAT 00’€IHYE
KOMIT I0Tep, IPUCTPI /7151 BBeACHHS Tpadiunoi iHopmartii, rpadiuauil nucrie,
NPUHTED 1 €JIEKTPOMEXaHIUYHUN TpadornoOy/TI0BHUK.

JlronMHO-MAIIMHHUK KOMIUIEKC, sikmii 3a0e3Mledye TO€IHAHHS 3HAaHb,
JOCBIy, BHWHAX|NIMBOCTI JIIOAMHU Ta POOOTY KOMIT'IOTEpa 3 METOI0
aBTOMaTH3allli TMPOCKTYBaHHS 1 BUBIJILHEHHS HA OCHOB1 IIbOTO JIFOJAWHU JIJIS
TBOPYUX MPOIIECIB, HA3UBAETHCS CUCMEMOIO ABMOMAMUI08AHO20 NPOEKMYBAHHS

(CAITP).
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Bumoru 1o MammH i TEXHIYHUX CHCTEM

MaivHa 1 TeXHIYHA CHUCTEMa BIANOBIJAIOTH CBOEMY IMPU3HAUYECHHIO B TOMY

pasi, KOJIM BOHU XapaKTePU3Y€EThCA HACTYITHUM:

. npooyKmMugeHicms — 4YAM BOHA BHUIA, THM HIDKYa COOIBapTICTh
BUPOOHMIITRBA,
. eKOHOMIYHICmMb — MallliHa 1 TEeXHIYHAa CHUCTEMA I[IOBMHHI MAaTHU

BEJIMKU KOe(ilIEHT KOPUCHOI [ii, BUTpayaTd MEHIIE eHeprii, ajuBa,
3a0e3nevyBaTi IIiJIBUILEHY TOYHICTh, BUMAaraTd MEHIIMX 3arpar mpaiml Ha
OOCIIyrOByBaHHSI 1 PEMOHT TOLIO. BChOro mnpOro MoOKHa JIOCSITHYTH
BJIOCKOHAJICHHSIM KOHCTPYKTHBHOI CXEMH MAIIMHH, PAlliOHATBHUM BHOOpPOM
OCHOBHMX 1l TMapaMeTpiB 1 KOHCTPYKTUBHHX (OpM, BUKOPUCTAHHSIM
aBTOMATUYHUX CUCTEM JJI1 PEryJIOBaHHS 1 KepyBaHHS Ta 3a0e3MEYEHHSIM
onTuMmiszauii podo4yoro pexumy;

. eKcniryamayitiHa HaditiHicmbs — BIIACTUBICTh MAIIIMHU 1 TEXHIYHOT CUCTEMU
BUKOHYBAaTH 3a/iaHi (yHKIII1, 30epiraloud NpHu 1bOMY CBOi €KCILTyaTalliiH1
MOKa3HUKHA B JOMyCTUMHX MEXaX, MPOTATOM Hamepes 3aJaHOTO MPOMiIKKY
yacy. [TokazHukoM HaJIHHOCTI MOXKe OyTH WMOBIPHICTH 0€3B1IIMOBHOI pOOOTH
MAaIlHA B MIPU3HAYEHOMY 1HTEpBaIi qacy npu
MIHIMQJIBHUX PEMOHTHHUX BUTpaTax. YuM Onmx4va NMOBIPHICTH 0€3BIAMOBHOL
poOOTH 10 OJMHUIII, TUM BHIIA HAAIHHICTh MAITUHU;

. 0062061uHiCMb — 3IATHICTb MAIIMHMU 1 1i BY3JIIB IPOTUCTOSTH BILIUBY
CTapiHHS, 3HOCY, KOpO3ii TOIIO, BU3HAYA€ TaKUW CTaH MAIIMHU, NPU STKOMY
BOHA 3JaTHa BHUKOHYBAaTH 3aJaHi (yHKIII 3 MapaMerpamMu IIOAO0 BUMOT
TEXHIYHOI JTOKyMEHTalli 13 30epeKeHHSAM MILHOCTI, HE3MIHHOCTI (GopMH i
pO3MIpiB, CTIHKOCTI TPOTH CHpPAIbOBYBAHHS, TMOTPIOHOI MEXaHIYHOI
JKOPCTKOCTI, TeIIo- 1 BiOpocTiikocTi. PoGoTo3gaTHICTh JeTaneid MaiiuH
3a0e3MeuyeThCsl HAJIAHHIM iM BIAMOBIIHUX PO3MIpIB 1 opM, paiioHaTLHUM

1000pOM MaTepiadiB IS BHTOTOBJEHHS iX 3 BHKOPHUCTAHHSIM TEXHOJOTIH
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3MIIIHEHHS, 3aCTOCYBAaHHSM aHTHUKOPO3IMHOTO 3aXUCTy 1 BIAMOBIIHOTO
3MalllyBaHHS;

MEeXHON02IYHICMb KOHCMPYKYIi — CTYMHiHb BIAMOBIAHOCTI KOHCTPYKIIi
MallMHA ONTHMAJbHUM YMOBaM BHPOOHHIITBA MpU 3aJaHOMYy MaciiTadi
BUITYCKY MPOTYKIIii;

eKoN02iYHicMb — 3MAaTHICTh BHUKOHYBATH CBOi (PYHKIIi O3 MIKiIIMBOTO
BIUIMBY HAa HAaBKOJIMIIIHE cepeloBUlIe. EKONOTYHICTh NpU NPOEKTYBAHHI 1
KOHCTPYIOBaHHI 3a0€3MeuyeTbCs BUKOPUCTAHHSAM TEXHOJIOTIYHO YHCTHUX
JUKEpeNl eHeprii, 3amoOIraHHsAM IIKIJUIMBOMY 3a0pyAHEHHIO BUPOOHUYMX
OpUMIIICHb, HEUTpaizali€l0 MTPOAYKTIB poOOYOro MpoIeCcy MAIIWHHU,
BIJIOBIJTHOIO T€PMETHU3ALIEI0 pOOOUYNX O00'€MIB MallMHU, BUKOPUCTAHHSAM
MaTtepianiB s AeTalled 13 ypaxXyBaHHAM MOXJIMBOCTI iX YTHJII3alil MiCas
BUXOJy 3 Jlaay, 3a0e3leyYeHHSIM BHUKOHAHHS (PyHKLII MallluHU 3 HU3bKUM
PIBHEM IIyMY Ta BiOpallii.

be3neynicmsv 6 ekcniyamayii XapakTepU3ye MPUIIATHICTb KOHCTPYKIIIL
MaIIMHA 0 HOPMAaJbHOI €KCIUTyaTaiii MpOTATOM BHU3HAYEHOTO TEXHIYHOIO
JIOKYMEHTALIEI0 CTPOKY CIIY»)OM 0e3 aBapiiHUX pyHHYBaHb, HEOE3MEUHHX IS
00CITyTOBYHOYOT0 TEPCOHANTY, BHUPOOHHWYOTO OOJIAJIHAHHS, a TAKOXK 1HIIUX
CYMIXKHUX 00'€KTIB.

eéapmicme — 3aJE€KUTh Yy TEpIly 4Yepry BiJ Macu MallWHH, YUM BOHA
MEHIIa, TUM OLJbIIIa €KOHOMIS METaly 1 TUM HIDKYa BapTicTh MamuHu. Ha
BapTICTh BIUIMBAE 1 0araTo iHMMX (PaKTOPiB, TAKUX SIK: CTYMIHb IOCKOHAJIOCTI
TEXHOJIOTIYHOTO TIPOIeCYy BUPOOHUIITBA, CTYIMiHb YHI(IKAMii KOHCTPYKIIii
MallMHU, BapTICThb MarepiaiiB 1 MOKYNMHMX BUPOOIB HEOOXIIHUX [Js i

BUTOTOBJICHHS 1 T. 1H.

MamHa TakoX ITOBHHHA ITOBHICTIO BIANOBIZATH BHMOraM 1 HOpMam

KOHCTPYKTOPCHKOI TOKyMEHTAIlli, CTAHJapTiB, TEXHIYHUX YMOB.

3 1uMMH BUMOTaMH TIOTPIOHO O3HAHOMIIIOBATH YYHIB Yy TpoOIeci
MPOCKTYBAHHS Ta BUTOTOBJICHHS MAITH Ta X OKPEMUX YACTHH.
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PO3JILI 2.
JETAJIL, BY3JI TA MEXAHI3MHU MAIIIAH

Y CTpyKTypy pi3HUX MAIllMH BXOJATH B3a€EMOIIOB'SI3aHI MEXaHI3MH, BY3JIU Ta

JeTall, Ikl BUKOHYIOTh MeBH1 (PYHKIIII,

3 Touku 30py (YHKIIOHAJBLHOTO TMPU3HAYEHHS MEXaHI3MH MallluH

MMOAUISFOTHCS HA TaKl BUIN:

Mexanizmu 08u2yHie i nepemesoprosayie (TypOiHH, TeHEPATOPH, HACOCH);

nepeodasanvii mexanizmu (PEAyKTOPH, TACOBI, JAHIIOTOBI Mepeadi Ta iH.);

BUKOHABYI MexaHizmu (MEXaHI3MU TIPECiB, MEXaHI3MU TMEpPEeMIIICHHS
IHCTPYMEHTY TOIIIO);

3acobu ynpaeniHts, KOHMpoJo ma pecyito8anHs, s IKUX IPYHTYEThCS Ha
3MiHI €JIEKTPUYHOTO ONOPY, EMHOCTI, IHAYKTUBHOCTI, @ TAKOX Ha BUHUKHEHHI
CICKTPOPYIIIHHOI CHUJIM B mTpoleci Jii KOHTPOJLOBAHMX MEXaHIUHHUX,
aKyCTUYHHX, TETUIOBUX, EIEKTPUYHUX, MATHITHUX, ONITUYHUX YU paJllalliiftHIX
BEJIMYMH; IPOrPaMOBaHi JIOr14yH1 KoHTpoJiepH; cuctemu YIIK Ta iH.;

3acobu noo0asamHs, MPAHCNOPMYBAHHS, JCUBNIEHHS MA COPMYBAHHS
(MexaH13MU TBUHTOBHX IIIHEKIB, CKPEOKOBUX Ta KOBIIOBHUX €JI€BATOPIB; s
TPaHCHOPTYBAHHS Ta MOJAABAaHHS CUITyYHX MaTepiaiiB, MEXaHI3MU COPTYBaHHS
rOTOBOT IPOYKIIIi 32 po3MipaMu, (HOPMOI0, BUTIISIOM TOIIO);

3acobu asmomamuuyno2o 001Ky, 003V8aHHA MdA NAKY8AHHIL 20MOB0I
npooykyii (MeXaHi3MH JI03yBaHHS 1 TIaKyBaHHS XapyoOBUX MPOIYKTIB,

MEXaH13MH JI03YBaHHSA 1 PO3JIMBY MPOAYKIIIT y BUTJISAI PIAUHMA 1 T.1T.).

VY 3aie)XHOCTI Bl TNPU3HAYEHHS, KOHCTPYKIII Ta MNPUHIUIY poOOTH

KOHKPETHOI MAaIllMHU [0 11 CKJIaAy MOXYTbh BXOJUTH JEKIJIbKa MeXaHI3MiB

OJIHAKOBOT'O TpHU3HAYECHHS (HANpHKIIaJ, MEXaHI3MIB JBUTYHIB YHM HAcCOCIB,

nepeIaBalbHIX YM BUKOHABUMX MEXaHI3MiB) a00 JesKi 13 PO3IVISHYTHUX BH/IIB

MEXaH13MI1B MOKYTb OyTH BIJICYyTHIMH.
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https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D1%96%D0%B7%D0%BC
https://uk.wikipedia.org/wiki/%D0%A2%D1%83%D1%80%D0%B1%D1%96%D0%BD%D0%B0
https://uk.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80
https://uk.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D0%BE%D1%81
https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D1%96%D1%87%D0%BD%D0%B8%D0%B9_%D1%80%D0%B5%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80
https://uk.wikipedia.org/wiki/%D0%9F%D0%B0%D1%81%D0%BE%D0%B2%D0%B0_%D0%BF%D0%B5%D1%80%D0%B5%D0%B4%D0%B0%D1%87%D0%B0
https://uk.wikipedia.org/wiki/%D0%9B%D0%B0%D0%BD%D1%86%D1%8E%D0%B3%D0%BE%D0%B2%D0%B0_%D0%BF%D0%B5%D1%80%D0%B5%D0%B4%D0%B0%D1%87%D0%B0
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D1%81
https://uk.wikipedia.org/wiki/%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%BD%D0%B8%D0%B9_%D0%BE%D0%BF%D1%96%D1%80
https://uk.wikipedia.org/wiki/%D0%86%D0%BD%D0%B4%D1%83%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D1%96%D1%81%D1%82%D1%8C
https://uk.wikipedia.org/wiki/%D0%90%D0%BA%D1%83%D1%81%D1%82%D0%B8%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%9E%D0%BF%D1%82%D0%B8%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D1%96%D0%B0%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9_%D0%BB%D0%BE%D0%B3%D1%96%D1%87%D0%BD%D0%B8%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%B5%D1%80
https://uk.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%BE%D0%B2%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BD%D0%B5_%D0%BA%D0%B5%D1%80%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%95%D0%BB%D0%B5%D0%B2%D0%B0%D1%82%D0%BE%D1%80
https://uk.wikipedia.org/wiki/%D0%94%D0%B2%D0%B8%D0%B3%D1%83%D0%BD
https://uk.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D0%BE%D1%81

Ockibku poOoya MaliHa HAWYaCTIIIE CKIAJAEThCS 3 TPHOX OCHOBHHUX
MEXaHI3MIB: JBUTyHa, TNepeaBalbHOr0 1 BUKOHABYOTO, a00 BiacHe poOOYOro
MeXaHi3My, KOTPUM BU3HA4YaThCsl CHeIlialli3allisi MalllUHY 1 3apajy SIKOTO MallliHa

1 CTBOPIOETHCS (METano00poOHuUI BepcTart, 3epHO30MpabHUN KOMOAMH 1 T.1.).

KOHCTpYKTHBHO MalllMHa CKIIAMAEThCS 3 demarell, 8y371i6 Ta azpesamis.
KoxeH 3 mux eleMeHTIB Mae TpeAMETHY 4 (YHKIIIOHAJIBHY CIEIliai3alliio,
MOBHE TPU3HAYEHHS 1 pa3oM 3 THM Y3TO/KYEThCA 3 IHIIMMH €JIeMEHTaMHU

MAaIllMHH, YTBOPIOIOYHM B CYKYITHOCTI IIUTICHY JIIFOYY KOHCTPYKIIIIO.

Jlemanb— eIEeMEHT MAaIllMHU, KOXKEH 3 SKUX SBJIS€ COOOI0 OJHE IIijie 1 He
MOke OyTu po3iOpaHuii 6e3 pyilHyBaHHS Ha MPOCTIIIl CKJIAJ0B1 JJAHKU MAaIlIUH.
KinbkicTh AeTaiel y cydacHUX MallMHaxX J10cArae ACCATKIB THUCSY. BukoHaHHsS
MaIIIUH 3 JIeTaliel mepeyCciM BUKIMKaHe HEOOX1IHICTIO 3a0e3MeUeHHs BITHOCHUX
pyXiB (CTYyIEHIB CBOOO/IN) YACTUH. AJIe HEPYXOMI Ta B3a€EMHO HEPYXOMI YaCTUHU
MallliH (JITAaHKHW) TaKOXX BUKOHYIOThH 13 OKpPEeMHUX crofiydeHux aeranei. lle nae
MO>KJIMBICTh 3aCTOCOBYBATH OITHMAaJIbHI Martepiai, IIBHJIKO BiJIHOBIIOBATH
Mpane3aaTHICTh CIpPallbOBAaHUX MAIIWH, 3aMIHIOIOYU TIIBKU MPOCTI Ta 3HOIIECHI
JieTani, U0 MOJIETUIY€e iX BUTOTOBJICHHS, 3a0€3MedYy€e MOXJIMBICTh 1 3PYUHICTh

IIPOLIECY CKJIAJaHHS MAIlIVH.

3a 03HaKaMHM 3aCTOCYBaHHA Ta MOIIMPEHHS B MAaIIMHOOYIyBaHHI JAeTall

MO>KHA PO3/IITUTH Ha TPYIIN:

. cmaHoapmui — 1e JAeTalll, M0 BUTOTOBISIOTHCS BIAMOBITHO [0

JIep’KaBHUX, TATY3€BUX CTaHJAPTIB 200 CTaHIApTIB MIAMPUEMCTBA;

. VHIighikosani — AeTalll, 3all03U4YEeHI 3 IHIIOr0 BUPOOY, TOOTO paHiie

CIIPOEKTOBAHI SIK OpUTIHAIBHI;

. OpU2IHANbHI — JeTall, 0 KOHCTPYIOIOTh IS TMEBHOI MAIIMHH 1

BOHH, SIK MIPABUJIO, PAHIIIIe HE MPOCKTYBAIKUCH 1 HE BUTOTOBJISUIHCH.

By3on— wactuna MmamuHu, po3'eMHe ab0 Hepo3'eMHE 3'€THAHHS JEKUIBKOX

JeTaneu, ke MoKHa 310paTH OKPEMO BiJl IHIIMX CKJIAJI0BUX YACTUH MAIIMHUA abo

foze)


https://uk.wikipedia.org/wiki/%D0%94%D0%B2%D0%B8%D0%B3%D1%83%D0%BD
https://uk.wikipedia.org/wiki/%D0%97%D0%B5%D1%80%D0%BD%D0%BE%D0%B7%D0%B1%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D0%BA%D0%BE%D0%BC%D0%B1%D0%B0%D0%B9%D0%BD
https://uk.wikipedia.org/wiki/%D0%94%D0%B5%D1%82%D0%B0%D0%BB%D1%8C_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%B8
https://uk.wikipedia.org/wiki/%D0%92%D1%83%D0%B7%D0%BE%D0%BB_(%D1%81%D0%BA%D0%BB%D0%B0%D0%B4%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0_%D0%BE%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D1%8F)
https://uk.wikipedia.org/wiki/%D0%90%D0%B3%D1%80%D0%B5%D0%B3%D0%B0%D1%82
https://uk.wikipedia.org/wiki/%D0%94%D0%B5%D1%82%D0%B0%D0%BB%D1%8C_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%B8
https://uk.wikipedia.org/wiki/%D0%9B%D0%B0%D0%BD%D0%BA%D0%B0_(%D0%BC%D0%B5%D1%85%D0%B0%D0%BD%D1%96%D0%B7%D0%BC)
https://uk.wikipedia.org/wiki/%D0%92%D1%83%D0%B7%D0%BE%D0%BB_(%D1%81%D0%BA%D0%BB%D0%B0%D0%B4%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0_%D0%BE%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D1%8F)

MEXaHi3My 1 fKe 3JaTHE BHMKOHYBaTH IME€BHI (QYHKIIT y BHpoOax OJHOTO
MPU3HAYEHHS TUIBKHU CHUIBHO 3 THIIMMHU CKJIAJJOBUMHU YacTUHaAMU. OcoOJIMBICTIO
KOKHOTO KOHKPETHOTO BYy3Jla € Te, 1[0 BIH MO)KE€ BHKOHYBaTH CBOI (YHKIIT
TUIBKK y CKJIaJl MEeBHOI MAIWHU, A AKOi BiH MpHU3HAUYCHUH. XapaKTepHUMHU
MPUKJIaJIaMH BY3JIIB MOKYTh OYTH 3BapHi KOPITYCH, T1IpO- Ta IMHEBMOLMIIHJIPH,
IUTAHETApHI MEXaHI3MH, TalbMIBHI MPHUCTPOI, IIMUHAETbHI OJIOKH, OOTiHHI

My TH, 3a1I001KH1 KJIallaH! TOIIIO.

Arperat — BY30J1 MalllMHH, KU 3a0e31euye MOBHY B3a€MO3aMIHIOBAHICTb 1
CaMOCTIMHO BHKOHYE cBOi (yHkuii. Ile 1ae MOXIUBICTH BUKOPUCTOBYBAaTH
arperatu He TUIbKM B KOHCTPYKIIi SIKOiCh MalllMHU, a CKJIAJAaTH 3 HUX, 3aJIE€KHO
B1Jl MOTpeO BUPOOHHUIITBA, MAIIMHU PI3HUX KOMIIOHYBaHb (MAIlMHHI arperarw).
Tak, y MammMHOOYIIBHOMY BUPOOHHMIITBI HAaOyJId IIMPOKOTO BUKOPHUCTAHHS
arperatHi BepcTaTH, A0 CKJIAQy SIKUX BXOJWUTh TUIBKM HOPMAaJII30BaHI €JIEMEHTHU
(arperatv) y BUIJISII CUJIOBUX CTOJIB, 0araTOMO3UIIITHUX MOBOPOTHHUX CTOJIB,
CIWJIOBUX TOJIOBOK, IINUHAEIBHUX KOpPOOOK 1 TiJpomnaHeneil. 3aBasku
CTaHJAPTU30BAHUM NPHEIHYBAJIBHUM pO3MIpaM 3 ILHX €JEMEHTIB MOXYTh

KOMITOHYBATHUCS arperaTHi BEpCTaTH pPi3HOr0 NpU3HAYECHHS.

TunoBuMu 3pa3kamMu arperariB, SKi BXOASATh 1O CKIaay MalluHU, €
€JIEKTPUYHI JBUTYHH, PEYKTOPH, HACOCHU, PI3HOTO MPU3HAYEHHS, TiApoarperaTu
y BHUTJISAJII T1APOMIACHIIIOBAYIB, TEHEPATOPH EJIICKTPUIHOTO CTPYyMY, KOMIIPECOpHU
Ta  Oaratro  1HmUWX. 3  arperatiB = KOMIIOHYIOTb  JI€sIKI  MAIlIMHU
CLITLCHKOTOCIIOIAPCHKOTO BUPOOHUIITBA; BEJIMKA KUIBKICTh arperaTiB BXOJUThH J10
CKJIaJy MTPOKATHUX CTaHIB METATYPTiHOrO BHUPOOHUIITBA, JO MalIMHOOYIIBHOI,
TPAHCIOPTHOT 1 TPAHCHOPTYIOUOi TEXHIKHM, 10 MalIMH XIMIYHOi 1 mepepoOHOi

MPOMHUCIIOBOCTI.

3 MeTOr0 pO3UIMPEHHS YysBIEHb 1 (OpMyBaHHS KOMIIETEHTHOCTI Y4HIB
I0JI0 CKJIAIOBUX MAIIIMH, iX eKCIITyaTallii Ta peMOHTY PEKOMEHIYEThCS STKOMOTa
IIUPIIE 3aCTOCOBYBATH JEMOHCTpaIlii 3pa3KiB THUIIOBUX JETallel Ta MEXaHI3MiB,
PO3pi3iB BY3JIIB MAIIMH Ta BUKOHYBATH JIA0OPATOPHO-TIPAKTUYHI POOOTH.
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https://uk.wikipedia.org/wiki/%D0%9F%D0%BD%D0%B5%D0%B2%D0%BC%D0%BE%D1%86%D0%B8%D0%BB%D1%96%D0%BD%D0%B4%D1%80
https://uk.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0%D1%80%D0%BD%D0%B8%D0%B9_%D0%BC%D0%B5%D1%85%D0%B0%D0%BD%D1%96%D0%B7%D0%BC
https://uk.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D1%8C%D0%BC%D1%96%D0%B2%D0%BD%D0%B0_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://uk.wikipedia.org/wiki/%D0%A8%D0%BF%D0%B8%D0%BD%D0%B4%D0%B5%D0%BB%D1%8C
https://uk.wikipedia.org/wiki/%D0%9E%D0%B1%D0%B3%D1%96%D0%BD%D0%BD%D0%B0_%D0%BC%D1%83%D1%84%D1%82%D0%B0
https://uk.wikipedia.org/wiki/%D0%9E%D0%B1%D0%B3%D1%96%D0%BD%D0%BD%D0%B0_%D0%BC%D1%83%D1%84%D1%82%D0%B0
https://uk.wikipedia.org/wiki/%D0%90%D0%B3%D1%80%D0%B5%D0%B3%D0%B0%D1%82_(%D1%82%D0%B5%D1%85%D0%BD%D1%96%D0%BA%D0%B0)
https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BE%D0%B1%D1%83%D0%B4%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%B4%D0%B2%D0%B8%D0%B3%D1%83%D0%BD
https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D1%96%D1%87%D0%BD%D0%B8%D0%B9_%D1%80%D0%B5%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80
https://uk.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D0%BE%D1%81
https://uk.wikipedia.org/wiki/%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%BD%D0%B8%D0%B9_%D0%B3%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%80%D0%B5%D1%81%D0%BE%D1%80
https://uk.wikipedia.org/wiki/%D0%A1%D1%96%D0%BB%D1%8C%D1%81%D1%8C%D0%BA%D0%BE%D0%B3%D0%BE%D1%81%D0%BF%D0%BE%D0%B4%D0%B0%D1%80%D1%81%D1%8C%D0%BA%D0%B5_%D0%B2%D0%B8%D1%80%D0%BE%D0%B1%D0%BD%D0%B8%D1%86%D1%82%D0%B2%D0%BE
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BA%D0%B0%D1%82%D0%BD%D0%B8%D0%B9_%D1%81%D1%82%D0%B0%D0%BD
https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BB%D1%83%D1%80%D0%B3%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BE%D0%B1%D1%83%D0%B4%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%A5%D1%96%D0%BC%D1%96%D1%87%D0%BD%D0%B0_%D0%BF%D1%80%D0%BE%D0%BC%D0%B8%D1%81%D0%BB%D0%BE%D0%B2%D1%96%D1%81%D1%82%D1%8C

Cranjaprusanis Ta B3a€EMO3aMiHHICTD JeTajiell MallluH

Cmanoapmusayiss — 1€ BCTaHOBJICHHS OOOB’SI3KOBUX IPaBUJ, HOPM 1
BUMOT, BUKOHAHHS SIKUX 3a0e3Meuye eKOHOMIYHO ONTUMAJIbHY SIKICTh MPOIYKIIii,
MiABUIICHHA  MPOAYKTMBHOCTI  mpami 1  e(EeKTUBHOCTI  BUKOPUCTAHHS
MaTepiaJIbHUX IIIHHOCTEH MPU JOTPUMaHH1 BUMOT O€3TEKH.

HopMaTuBHO-TEXHIYHUN [TOKYMEHT, IO BCTAHOBIIOE KOMILJIEKC HOPM,
npaBui, BUMOT JI0 O0’€KTy CTaHAapTHU3alli 1 3aTBEPKCHUM KOMIIETEHTHUM
OpraHOM Ha3UBAETbCS CIMAHOAPMOM.

Ha konkperHuii BupiO, sk mpaBmiio, po3poOSIOTHECS TEXHIUHI YMOBH, SIK1
BCTaHOBIJIIOIOTh KOMILJIEKC BUMOT caMe /10 IIbOT0 BUPOOY.

Vuighikayis — 1€ paiioHaJIbHE CKOPOUYEHHSI uuciia 00’€KTIB OJIHAKOBOTO
(YHKLIOHAJIBHOTO MpU3HAYEHHA. YHidikamis — e ¢opma craHgapTh3amii, L0
noJjisirae B 00’€IHaHHI B OJTHOMY JIBOX 1 OUJIBII JIOKYMEHTIB (TEXHIYHHX YMOB) 3
TaKuM pPO3PaxyHKOM 11100 BUPOOM, SIKI PErVIAMEHTYIOTHCS UM JOKYMEHTOM,
MO>KHa OyJIO B3aEMO3aMIHIOBATH.

OcHoBoto yHidikalii € cuctemMaTuzanisa i kiacudikaris.

Cucmemamuszayisi — 1€ pO3TalllyBaHHS MPEIMETIB, SIBUILl a00 TOHSTH B
MEBHOMY TIOPSANKY, 3pYyYHOMY JUIss KopucTyBada. Hampukman: andaBiTHHI
Kartajmor KHUr B Oi0mioteni. Pi3HOBMIOM cucreMartu3alii € kiacudikaiis, sika
pO3TaIIOBY€ MPEIMETH, SBUINA M TOHATTA IO Kjacax, MigKiIacax 1 po3psaax.
Hampukinaza, cTtBopeHuil yHiBepCcalbHUN JECATKOBUMA Kiacu(ikaTtop JITEpaTrypHu:
YIK-62 — rexnika, YJIK- 622 — ripamya cnopaBa , YJIK-621.3:622 -
CJIEKTPOTEXHIKA B TIPHUYIH CTIpaBi.

Tunizamiss KOHCTPYKIIA BUPOOIB — po3poOKa TUMOBUX KOHCTPYKIIHM, IO
MICTATh KOHCTPYKTUBHI IMapaMeTpH 3arajibHi Jijisi BUPOOIB.

Cummumidikamiss — dhopma cTraHapTuzallii, sKa Mae Ha yBa3i 3MEHIIEHHS
KUIBKOCTI THUMIB BUPOOIB 10 dYHCIa JOCTaTHBROTO JJis 3a0BOJICHHS MOTpeEO,
ICHylouMX Ha cborogHi. B 00’exktm cumrntiikaiii HEe BHOCATH SKi-HEOYIh

TEXHIYHI yJIOCKOHAJICHHS.
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Cranmapt po3AunsItoTh Ha HacTymHi Kateropii: nmepxashi (JIECT),
cranaaptu nignpuemcts (CTII), mixkaapoani cranaaptu (MC).

3anexHo BiJ] 3MICTY CTaHAAPTH JIISAThH Ha:

1. TexHiuyH1 YMOBH.

2. 3arayibHi TEXHIYH1 BUMOTH.

3. [TapameTpu 1 po3mipHu.

4. CopTaMeHTH.

5. IlpaBuiia mpuiMaHHs.

6. Meroau BUNIpOOYyBaHb.

7. [IpaBuna excIutyarailii i peMOHTY.

€nuHa cucrtemMa KOHCTpYKTOpchbkoi gokymeHntarii (€CKJ]I) BcraHoBItO€
NOPSJIOK TPOEKTYBaHHS HOBOI MNPOIYKLIi, IO CHpUS€ MiABUIICHHIO PIBHS
B3a€MO3aMiHHOCTI BUPOOIB.

SIKiCTH MAIMH i CHCTEMA YIPABJIIHHA AKICTIO

SkicTh MOpOAYKIi — CYKYNHICTh BJIACTMBOCTEM 1 TIOKA3HHKIB, II0
BU3HAYAIOTh MPUAATHICTh BUPOOIB JIJIs 3aJI0BOJICHHS TIEBHUX MOTPEO BIAMOBIIHO
JI0 1X IPU3HAYEHHS.

BcranoBiieHi HacTyIH1 TOKa3HUKU SIKOCTI:

1. Tloxka3HUKH TpPU3HAYEHHS, 110 XapaKTEePU3YIOThb KOPUCHUN €(PeKT BiJ
BUKOPHUCTAHHS MPOIYKIIIi.

2. [Toka3HuKH HAIIMHOCTI 1 JOBTOBIYHOCTI.

3. [Toka3HUKU TEXHOJIOTIYHOCTI.

4. EcTeTnyH1 TOKa3HUKHU.

5. [loka3HuKU cTaHgapTH3aLli 1 yHIpIKaIi.

6. [laTeHTHO-TIPaBOB1 MOKA3HUKU (MTATEHTHU 3aXHCT).

7. EKOHOMIYHI TOKa3HUKH.

Jiist mammHOOyAyBaHHS HalWe(EKTUBHIIIMMU TOKa3HUKAMHU SIKOCTI €
eKCIUTyaTaIliiiHi XapaKTepUCTUKHN MAIIIHH.

Excrutyararfiiini TIOKa3HWKHM — 1€ XapaKTEPUCTUKU SKOCTI BUKOHAHHS

BUpPOOOM 3a7aHuX (yHKLIN. 3 HUX 3arajJbHUMH ISl BCIX BUPOOIB € MOKa3HUKU
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HAJIHHOCTI, JOBTOBIYHOCTI, JMHAMIYHOI SKOCTI, €PrOHOMIYHI TOKa3HUKUA W
MOKAa3HUKU €KOHOMIYHOCTI €KCILTyaTaIrii.

EpronomMiyHi moOKa3HUKHA MOBUHHI OYTH BCTAHOBJICHI JUIS KOKHOTO THITY
CUCTEMHU ,,JIIOJIMHA — MaIlTHHA — CEPEIOBUIIE” 1 OKPEMO Ha KOXKHY MAIIuHYy, 110
BXOJIUTh B JlaHy cucteMmy. HallBaXIMBIIUMU 3 HUX € 3py4HE PO3TallyBaHHS
OpraHiB yIpaBiIiHHSA, NPOCTOTa e€KCIuTyartamii, 0O030pHICTh po00Y0i 30HH,
JOMYCTUMUM piBeHb BiOparii 1 mymy. OCHOBHOIO 3a/au€l0 EpProHOMIKH €
CTBOPEHHS  ONTHUMAJIbHUX  €CTETHYHMX, (I310JIOTIYHUX, TICHUXOJIOTIYHUX,
TEXHIYHUX 1 Opra”HizaliiHUX YMOB JJisi BHCOKONPOAYKTHUBHOI mpari H
3a0e3MeUeHHs] HEOOXIHUX 3pPYYHOCTEH, SIKI CHPUSIIOTH PO3BUTKY 3/110HOCTEH
MpaliBHUKA 1 OTPUMaHHA HUM 3aJ0BOJICHHS BiJ] poOOTH. 3aleXHO Bl 3adaHUX
¢GyHKU1A, BUPOOM MOXKYTh BOJOIITHU PI3HOMAHITHUMH CHEUUPIYHUMHU ¢
eKCIUTyaTallliHUMU TTOKa3HUKAMU: TOYHICTb, IIBHUIKICTh, BAHTaXKOIIIHOMHICTD,
NOTYXHICTh, HPOXIAHICTh, MPOAYKTHBHICTh, JIETKICTh IE€pPEHAIAroHKEHHS.
Bumoru a0 mpoaykiiii MOKYTh BCTAHOBUTH 3aMOBHHMKH y TEXHIYHUX BHUMOTaXx,
CTaHJapTax Ha MPOJYKLII0, KOHTpAaKTHUX yroaax 1 pernmameHtax (ACTY ISO
9000:2007).

Y crangapti ISO 9001 ycTaHOBIEHO BUMOTH JO CHUCTEM YIPABIIHHS
AKICTIO. J[71 OIIHKM SIKOCTI MaIllMH 3aCTOCOBYIOTH IHTETpaibHI MOKAa3HUKHU, AK1
BiJIOOpa)KaroTh BIJHOIIEHHS CYMapHOTO KOPHUCHOTO e(eKTy BiJ EKCIUTyaTtarlii
MalluHU J0 CyMapHUX BHUTpAaT Ha ii CTBOPEHHS W eKciulyaTarlifo. Takoro
XapaKkTepUCTUKOI0  CIYrye  cepedHsi  coOIBapTiCTh  OAWHUIIL  MPOIYKIIIT
CTBOPIOBAHOIO MAIIIMHOIO 32 BECh TEPMIH i CITyKOH.

Mixraiy3eBol0 CHUCTEMOIO CTaHAAPTIB, II0 MA€ BEJIMKE 3HAYEHHS IS
MIJBUIICHHS SIKOCTI MPOJYKIIi, € €AuHa CHCTeMa TEXHOJOTIYHOI MiATOTOBKHU
BUPOOHUIITBA J10 cepiiiHoro Bumycky mamuH (€CTIIB).

€CTIIB 3acHOBaHa Ha MIMPOKOMY B)XKMBAaHHI THUIIOBHX TEXHOJIOTTUHUX
MpoIIeCiB, THUIOBOTO  OCHAIEHHS, €IUHOI CHUCTEeMH KOHCTPYKTOPCHKOT

nokymenTanii (ECK]l), €aunoi cuctemu TexHosoriunoi gokymenraiii (ECT/I).
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HaliBa)XTMBIIIOIO CKJIQJI0BOI0 YAaCTHHOK CHUCTEMH YMPABIIHHS SKOCTI €
cepTudikaris IpoIyKIIii.

CepTtudikarii msirac Bcs MPOMUCIOBA MPOAYKIIIS 3 MOYATKy CepiiiHOTO
BUPOOHUIITBA, OKpPIM MPOAYKIIi, M0 BUKOPHUCTOBYETbCA O€3 TMOMepeaHbol
00poOku (HadTa, Byriuisd, pyaa, ra3, Ipupo/IHi XapyoBi MPOJAYKTH 1 T.1.), a TAKOXK
TEIUIOBOT 1 €JIEKTPUYHOI €Heprii, MPOAYKIIi Mics pEMOHTY, MEIUKAMEHTIB, KHUT,
TBOPIB MUCTEIITB 1 FOBEJIIPHUX BUPOOIB.

HamionanpHuM  opraHom 31 cTaHaapTu3aiii Ta  ceptudikaiii €
JepxcrangapTt YKpainu.

Cranmaptn npo ceprudikamito JACTY 3410 — 96, JACTY 3413 — 96
cucteMu YKPCEIIPO MICTATh MOJNOXEHHS PO BUMOTM 10 O(OPMIICHHS
nokyMenrailii. ®dopma ceptudikaTta 3ajieKUTh BIJ CTYNEHS BIANOBIIHOCTI
000B’si3k0BUM BuMoram ([ICTY 2296 — 95): dopma 1 — mpoaykiiis BiJIIOBIIa€
BCIM 000B’3KOBHM BUMOTraMm, (popma 2 — BIJIIOBIa€ OLIBIIOCTI BUMOT, (hopma 3
— BIAMOBIIA€ TUILKHU JEIKUM BHUMOTIaM.

CyvacHa cucreMa sKOCTI nmoBMHHA Biamosimatu cra"papty HCTY ISO
9001 — 2001 «Cuctema ynpaBmiHHS sSKicTIO». [ 3a0e3meYeHHs] BUCOKOI SIKOCTI
BUPOOIB PO3POOIISIIOTHECA MPOrPpaMU CTaHAAPTHU3AINI, B SIKUX CHCTEMATU3YIOThCH,
ONTUMI3YIOTHCS 1 YB’SI3YIOThCSI BC1 UYMHHHUKH, IO 3a0€3MEUyI0Th ONTUMAIbHUI
piBEHb SKOCTI MPOAYKIIiT B HEOOX1THI TEPMIHHU.

Benuke 3HayeHHS B MIABUIIEHHI SIKOCTI MPOAYKIi Mae CTaHIapTH3allis
3arajJbHUX HOpPM, JIeTajeil 1 BY3JIB 3arajlbHOMAIIMHOOYIIBHOIO BXUBaHHA. Lle
30KpeMa Taki 00’€KTH, sIK HOPMHU MPOEKTYBaHHS (CHUCTEMa JIOMYCKIB 1 MOCAJIOK,
npodim pizs0 1 3yOiB 31pOYOK, PO3MIPH KIHLIB BaliB), METOAH PO3PaxXyHKy Ha
TOYHICTb, MIIHICTh, JOBTOBIYHICTh, METOAM 1 3aCOOM KOHTPOIIO, KOHCTPYKIIis

KPIMUIBHUX JeTaliel, My(pT, peaAyKTopiB Ta iH.

(o]V)



PO3JILI 3.
BUPOBHNYMIT TPOLEC MAIIMHOBYIIBHOTO MIIITPUEMCTBA

BuroroBnennss  BUpoOiB  HAa  MAalIMHOOYIIBHOMY  MIANPUEMCTBI
3IIMCHIOETHCS B PE3YJIbTaTi BUKOHAHHS HU3KU IUICCIPSIMOBAHUX JIiH.

Bupobnuuuii npoyec (production process) — 1ecykymHicTh BCIX JTil JTIOCH
1 3HapsAAbp BUPOOHUIITBA, HEOOXIMHMX Ha IIANPUEMCTBI JJII BUTOTOBJICHHS
MEBHOTO BUPOOY. 3T1JIHO 3 IIMM O3HAYEHHSIM KUIBKICTh BUPOOHUUUXIIPOLIECIB HA
MEBHOMY MIAMPUEMCTBI IOPIBHIOE KUTBKOCTI BUPOOIB, K1 HA IIbOMYIIAIPUEMCTBI
BUTOTOBJISIFOTHCSI.

BupoOununii mporiec BHUTOTOBJIEHHS MAIIMHU OXOIUTIOE BUPOOHHIITBO
3arOoTOBOK JeTaliei, iX OOpoOKy (MexaHIuHy, TEpMIYHY, XIMIYHY TOIIO)
30epiraHHs Ha CKJIaJax 3aroTOBOK, JieTajeil 1 By3JiB, (apOyBaHHs, CKIaJdaHHS
BYy3JiB 1 MallMHU B UUIOMY, PEryJIIOBAHHS, KOHTPOJb SKOCTI, a TaKOX
TpaHCIIOPTYBaHHs, BUIIPOOYBAHHS, TAKYBAHHS Ta 1H.

PamionanpHa opraHizamis BHPOOHMYOIO TMpPOLECY HEMOXJIUBa 0e3
PETENbHOIL MexHiuHOI NI020MOBKY BUPOOHUYMEA, STKA CKIIAJTA€ThCS 3:

- KOHCTPYKTOPCHKOi MIJATOTOBKM BHUPOOHMIITBA (PO3POOKAa KOHCTPYKIIIT
BUPOOY 3 BIAMOBIIHUM KOMILIEKTOM KOHCTPYKTOPCHKOI TOKYMEHTAIlIi);

- TEXHOJIOT1YHO1 MrOTOBKA BUPOOHUIITBA (3a0€3MEeUeHHS TEXHOIOTTYHOCTI
BUpPOOY, PO3pOOKa TEXHOJIOTIYHHUX IPOIIECIB, MPOEKTYBAHHS 1 BHUTOTOBJICHHS
3ac001B TEXHOJIOT'TYHOTO OCHAIIIEHHS );

- KaJICHJAApHOTO MJIaHyBaHHS BUPOOHUUYOTO MPOIIECY BUTOTOBJICHHS BUPOOY
B YCTaHOBJIEHI TEPMIHHU, B HEOOXITHUX 00CsTax 1 3 33JaHOI0 COOIBAPTICTIO.

Texnonociunuit  npoyec  (technological process) — 1me yacTuHa
BUPOOHUUOTO TIPOIIECY, KA CKIAMAETHCS 3 IUICCTIPSIMOBAHUX i Ha 3MIHY Ta
(a00) BU3HAUEHHS CTaHy MpeaMeTa mparf.

CTOCOBHO YMOB MEXaHOCKJIAJaJbHOTO BHUPOOHHWIITBA HAaBEACHE BHILE

O3HAYEHHS TEXHOJIOTTYHOIO mponeCy MOKXHa BUKJIACTHU TaK:
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MEeXHON02IYHULL npoyec — Yye YacmuHa 8UPOOHUY020 npoyecy, nid 4ac UKOHAHHS
AKOL 8100Y8AEMbCS NOCAIO06HA 3MIHA PO3MIPIG, hopmu, 308HIUHLO20 GUSIAOY
abo 6HYmMpPIWHIX 81acmueocmer npeomema npayi ma ix KOHMpov.

B mammuOOymyBaHHI TIpeAMETaMH Tpalli € 3arOTOBKH JACTaJIel, AeTalll,
CKJIaJaabHl OJMHHUII, MAIIIUHH.

BaxxnmBor0 03HAKOI0 TEXHOJOTIYHOTO MPOIECY € Te, M0 TMiJ Yac HOro
BUKOHAHHS BIIOYBAIOTHCS SKICHI 3MIHM MpeIMETa Mparli.

Jlo BUPOOHHUYOTO MPOIECY 3a3BUYAN BXOJATH JAEKIIbKAa TEXHOJIOTIYHUX
nporieciB. SIk 4acTUHU BUPOOHUYOIO MPOIECY TEXHOJOTIYHI MPOLECH, 3aJIEKHO
BIJI3MICTY, MarOTh YTOYHEHI HAa3BU, HAINPUKIAJ, PO3PI3HAIOTH TEXHOJIOTIYHI
MPOIIECH BUTOTOBJICHHSI 3arOTOBOK, X MEXaHIYHOi, TEPMIYHOI Ta 1HIIMX BHU/IIB
00poOKHU, BY3JIOBOTO CKJIQJIaHHSI, 3arajlbHOTO CKJIAJIaHHS Ta 1H.

TexHonoriyHUM MpoIEeC BUKOHYETHCS POOITHUKAMH 3a JIOIIOMOTOIO
oOJlalHaHHs, 1HCTPYMEHTIB 1 BIANOBIIHOIO OCHalieHHs. PoOiTHHKH 1
BUKOPUCTOBYBaHI HHMMM TEXHOJOTIYHI 3aCO00M pPO3TAIIOBYIOTHCS Ha TEBHUX
JUISTHKaX BUPOOHHUYOT TUIOII1, TOOTO HAa POOOYHX MICLSX.

Poboue micye (working place) — ye uacmuna supobruuoi niowi yexy, na
SAKIU po3miuyeHi 00uH abo OeKilbKa poOimHUKI8, 0OUHUYSL 0OJAOHAHHS, KA HUM
(abo Humu) 06CAY208YEMBCS, IHCMPYMEHMU, MEXHON02IYHEe OCHAUJeHHS, MUM-
4acos8o 3a20MoBKU I 8UPOOU, BUCOMOBIEHI HA YbOMY POOOHOMY MICYI.

Texnonociuna onepayis (technological operation) — e 3aBepiicHa
YacTUHA TEXHOJOTIYHOTO TIPOIECY, SKa BUKOHYETHCS Ha OJHOMY poOOYOMY
MmicriIlin gyac BUKOHAHHS mexHol02iuHOI onepayii BIMOYBAIOThCS SKICHI 3MiHU
npeaMeTa mpaili, TOOTO 3MIHIOIOTHCS PO3MIpH, (hopma, 30BHILIHIA BUTIIAL a00
BHYTPIIIIHI BJIACTUBOCTI npenmMeTa mpartli. [IpukiianaMu TeXHOIOTIYHUX onepariii
€ omepamii MexaHI4HOi 0O0poOku (TOKapHi, ¢pe3epHi, NuUN(yBaTbHI TOIIO)
oreparlii TepMidyHOT 00pOOKH, CKIadaIbHI OTieparlii Ta iH.

[Tig wac BuKoHAHHS donomixcuux onepayit (auxiliary operations) sxicaux
3MIH mMpeaMera mpail He BimOyBaeThCs, aje Il omepaiii HEOOXimH1 s

MIJITOTOBKA TEXHOJOTIYHMX omepailii. [Ipuknagamu JOMOMIKHUX oOlepailiil €:
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TPAHCTIOPTYBaJIbHI, KOHTPOJIbHI, MapKyBaJIbHI, BUJIAJICHHS CTPY>KKH 3 JI€Tall 4u
3arOTOBKHU.

Onmnepaliis € OCHOBHOIO OJIMHUIICIO BUPOOHHUOTO IJIaHyBaHHA 1 00miky. Ha
OCHOBI omnepalliii BA3HAYaI0Th TPYAOMICTKICTh BUTOTOBJICHHSI BUPOOY, HEOOX1IHY
KUIBKICTh POOITHHKIB, OOJaJHAHHS, MPUCTPOIB Ta 1HCTPYMEHTIB, COOIBapTICTh
0o0poOku Ta ckiaagands. Ha oCHOBI omeparriii 3MIMCHIOETBCS TaKOX KaJICHIapHE
IJJaHYBaHHS BHUPOOHHUIITBA, KOHTPOJIb SKOCTI Ta TEPMIHIB BHKOHAHHS pPOOIT.
Omnepartliss € HaWMEHIIOIO YaCTHUHOIO TEXHOJIOTIYHOIO TIpolecy, Ha SKYy
PO3POOISIETHCS TEXHOIOTIYHA IOKYMEHTAITIA.

TexHosoriyHa omepailisi CKJIAJAEThCA 3 TEXHOJOTIYHUX 1 JOMOMDKHHX
NepeXO/IiB.

Texnonoeiunuui nepexio (technological step) — 1e 3aBeprieHa yacTHHA
TEXHOJIOT1YHO1 Omepallii, SIKa XapaKTepU3Y€eThCs MOCTIHHICTIO 3aCTOCOBYBAHOTO
1HCTPYMEHTA 1 IOBEPXOHb, 10 YTBOPIOKOTHCA M1 4ac 00poOKH abo 3’ €AHYIOThCS
M1J] 9ac CKJIaJIaHHS.

CTOCOBHO yMOB MEXaHIYHOI OOpPOOKM O3HAYEHHS TEXHOJOTTYHOTO
nepexoAy MOXKHAa KOHKPETH3yBaTH 3a JIOMIOMOTOI0 Takoro (OpMYIIOBAHHS:
TEXHOJIOTIYHUN TIepeXiJl — 1€ 3aBepIlieHa YaCTUHA TEXHOJIOTIYHOI Oomeparlii, sKa
BUKOHYETHCSI HaJl OJHIE€I0 a00 JEKIIbKOMA MOBEPXHIMHU, OJHUM a00 JEKUIbKOMa
OJIHOYACHO TPAIIOIOYUMH 1HCTpyMEHTaMH, 0e3 3MIHEHHS a00 3 aBTOMATHYHUM
3MIHEHHSIM PEXHUMIB poOoTu Bepcrarta. [lig yac BUKOHAHHA TEXHOJOTIYHOTO
nepexoly BiIOYBaIOThCA SIKICHI 3MIHU TIpeAMeTa mpaili, TOOTO 3MIHIOIOTHCSI HOTO
po3MipH, popMa, 30BHIIIHIN BUTIIS @00 BHYTPIIIIHI BIIACTUBOCTI.

3 HaBEJEHOTO O3HAYCHHSI BUIUIMBAE, IO TEXHOJIOTIYHUM TEPEXOJIOM €
YacTHHA Omepallii, Ha sIKii 31HCHIOEThCS:

- 00po0OKa MeBHOI MOBEPXHI OJJHUM MTPOCTUM a00 (PaCOHHUM 1HCTPYMEHTOM;
- 0JJHOYacHa 00poOKa IEeKIIbKOX MOBEPXOHb KOMIUIEKTOM 1HCTPYMEHTIB
(mabopom (ppe3, KoMOIHOBAHUM THCTPYMEHTOM, HAIPUKIIA]] TUITY «CBEPIJIO-

3€HKEP», 0araTopisieBo0 Po3TOIYBAILHOIO OMIPABKOIO TOIIIO);
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- 00poOKa KpUBOJIHINHOI MOBEepXHI a00 KOMOIHAIIT AEKIIbKOX HMUIIHAPUIHHUX 1
IUIOCKUX TOBEPXOHb OJHUM IPOCTUM IHCTPYMEHTOM, HANpPHKIAA, MPOXiTHUM
pistieM (Taka 00poOKa MOKe BUKOHYBATHCh Ha BEPCTATi 3 UNCIOBUM MPOTPAMHUM
KepyBaHHSIM a00 Ha T1IPOKOIII0OBAIILHOMY BEpPCTaTi).

Jonomioncnuii nepexio (auxiliary transition) — 1e 3aBepliicHa YacTHHA
TEXHOJIOTIYHO1 omeparlii, sika CKJIaJaeThes 3 M1 poOiTHUKA Ta (a00) obmagHaHHS,
K1 HE CYITPOBOKYIOTHCA SIKICHUMHU 3MIHaMH TMpeJAMeTa Iparlli, ajne HeoOX1TH1 JJIs
BUKOHAHHS HACTYITHOT'O TEXHOJOTTYHOTO MIEPEXOY.

[lpuknanamMu JTOMOMDKHUX TIEPEXOJIB €: YCTAHOBJICHHS 3aroTOBKU Y
BEPCTATHUN IPUCTPiH, 3HIMAHHS 3aTOTOBKHU 3 BEPCTATHOT'O MPUCTPOIO, 3MIHEHHS
pexXuMIB poOOTH BepcTara (Imoaadl, 4acTOTH 00epTaHHS IIIMUHAECIA) Ta 1H.

TexHoJIOTTYHUM TIepexij] CKIIaaeThes 3 POOOYUX 1 TOTMTOMIKHHUX XO/IiB.

Pobouuii xio (cutting pass) — Iie 3aBepllicHa YacTHHA TEXHOJIOTIYHOTO
nepexoay, fAKa CKIAJAa€eTbCAd 3 OJHOPA30BOTO IMEPEMILIEHHS IHCTpPyMEHTa
BIJIHOCHO 3aroTOBKH, SIK€ CYIPOBOJDKYETHCA 3MiHAMU poO3MipiB, (opmu,
30BHIIIHBOTO BUTJISAY a00 BHYTPILIHIX BIACTUBOCTEN 3aTOTOBKH.

Honomincnuin  xio  (auxiliary pass) — 1e 3aBeplleHa YacTHHA
TEXHOJIOTIYHOTO TMEepexoay, fKa CKIAIaeTbCs 3 OJHOPA30BOIO MEPEMIIEHHS
1HCTPYMEHTAaBIIHOCHO 3arOTOBKH, SIKE HE CYNPOBOJKYETHCS 3MIHAMH PO3MIpIB,
dbopMH, 30BHINIHBOTO BUTIISAY a00 BHYTPINIHIX BIACTUBOCTEH 3aroTOBKH, aje
HEO0OX1THa IS MATOTOBKH HACTYITHOTO POO0OYOTO XO1Yy.

[lin yac mpoeKTyBaHHA TEXHOJOTIYHUX MPOLECIB y MaIIMHOOYIyBaHHI
BUKOPUCTOBYIOTHCS TTOHSTTS MO3UIIIT 1 YyCTAaHOBY.

Vemanos  (setting) — e vacTMHA TEXHOJIOTIYHOI —omepariii, sKka
BUKOHYETHCS 32 HE3MIHHOIO pO3TallyBaHHA OOpOOJIOBAHOI 3aroTOBKM a0o
CKJIQJAJILHOI OUHUIIL.

Tlosuyis (position) — ¢dikcoBaHe po3TallyBaHHS, SKE 3aliMa€ HE3MIHHO
3aKpituieHa 00poOJItoBaHA 3aroToBka a0 CKiIanajdbHA OJWHUIA DPa3oM 3
MPUCTPOEM BIJHOCHO 1HCTPYMEHTa a00 HEPYyXOMOi YaCTUHU OOJaAHAHHS, IS

BUKOHAHHSI MIEBHOI YACTHHHU OTlepallii.
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IIpoekTyBaHHSI TEXHOJIOTIYHOTO NpoIeCcy

Po3po6koro  TexHonOTrii Ha BHUPOOHHUITBI 3aliMAlOThCS  1HXKEHEPHU-
TEXHOJIOTH, a TaKO KOHCTPYKTOPH, MPOTPaMICTH ¥ 1HII (axiBli y BiIMOBIIHUX
cepax BUpoOHUYOT AisTbHOCTI. [IpoeKTyBaHHSI TEXHOJIOTIYHOTO MPOIECY 1 HOTO
HAJIAroJUKEHHS € OJHIEI0 3 OCHOBHUX (YHKIIIM TEXHOJOTIYHOI MiArOTOBKU

BUPOOHMUIITBA.

[IpoekTyBaHHS TEXHOJOTIYHMX TMPOLECIB 3HAIHCHIOETBCA Ha IIiJICTaBl

3A60AHHS HA NPOEKMYB8AHHS, 1110 MICTUTh HEOOX1JIH1 BUX1AHI JaHI:
¢ JlaH1 ITPO BUPOOHUYIY MOTYKHICTh MIIPUEMCTBA;
¢ XapaKTepUCTHKA MPOIYKIIii, AKICHI TOKa3HUKU;

¢ XapaKTepUCTUKa i OOTPYHTYBAHHS MPUIUHATUX TEXHOJIOTIYHUX PIILIEHb, BUOOPY

OCHOBHOI'O TEXHOJIOTTYHOT'O YCTaTKyBaHHS i TPAHCIOPTHUX 3aCO0I1B;

¢  TPYAOMICTKICTh  BHUPOOHMYMX  TMPOIECIB, CTPYKTypa  BHPOOHHUYOTO

YCTaTKyBaHHS;
¢ CKJIaJl TIPAIliBHUKIB 1 PEXKUM pOOOTH;

¢ BUMOTH I0/I0 CTBOPEHHSI OE€3MEYHUX YMOB Mpall i OXOPOHH HABKOJIHUIIHBOIO

CepeIOBHUIIIA.

Bumorn €CTH (€Eounoi cucmemu mexnonociunoi  0okymenmayii)
pPErJIaMEeHTYIOTh  BUJAM  TEXHOJIOTIYHMX  JOKYMEHTIB MpU  MPOEKTYyBaHHI
TEXHOJIOT1YHUX TporeciB. OCHOBHHMH JIOKYMEHTaMHU € MapIIpyTHA i orepariiiina

KapTH TEXHOJIOTIYHOTO MPOIIECY.

Y mapwpymuux xapmax HE3AIEKHO BIJ XapakTepy MNPOAYKINii, 0
BUIYCKAETHCSI, BIAOMBAETBHCS BECh NUISX, [0 MPOXOASIThH  Marepialu,

HamiBdabpukat # CUpOBHHA, TEPETBOPIOIOYMCH HA TOTOBY MPOIYKIIIIO.
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MapmipyTHa KapTa MICTUTH ONKC TEXHOJOTIYHOTO TIPOIECY BHUTOTOBJICHHS
BUpOOy BCIMa TEXHOJOTIYHUMHU omepaiismMu, JlaHi mpo ycTaTKyBaHHS,

OCHAIIICHHSI, 3aCTOCOBaH1 MaTepiajii, MaTepialibH1 1 TPYJI0BI HOPMATHUBH.

3pazok hopmu mapwpymuoi kapmu.:

Ne3/ | ITocnimoBHicTh | Ha3Ba Texuosoriunoi | 3acobu
it TEXHOJIOTIYHUX | oTepartii TEXHOJIOTIYHOTO OCHAIIIEHHS
ormepariii (IHCTpYMEHTH,  YCTaTKyBaHHS,
pUIIaIN)
1
2

B onepayitinux kxapmax 611b111 JOKJIaTHO, HIK Y MAPUIPYTHUX, OMTUCYETHCS
BUKOHAHHS KOXXHOI OKpeMoi omeparii. Y HUX TaKoXX MOXYTb YKa3yBaTHUCS
palioHaJIbHI PEKUMH POOOTH YCTAaTKyBaHHS, 3aCTOCOBYBaHI KOHTPOJIBHO-
BUMIPIOBAJIbHI 1HCTPYMEHTH M Npuiaau? BUMOTM 1O BUKOHAaHHS omepauiid Ta

1HIIa 1HpOpMALLis:

Nes/m | [TocninoBHICTB ['padiune IncTpymenTn, | Pexum
BUKOHAHHS 300paxKeHHs yCTaTKyBaHHS, | poOOTH
omepartii puIaIu

1

2
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PO3/ILI 4.

TEXHOJIOT'TI MAILIMHOBYIYBAHHSA

[lepeTBOpeHHsI peuoBUHH, eHeprii, iH(popMallii B Mpoieci BUTOTOBICHHS
poayKIlii, oOpoOKku ¥ mepepoOKW MarepiajiB, CKIaAaHHSI TOTOBHUX BHPOOIB,

KOHTPOJIb SIKOCTI Ta yr[paBJ'IiHHSI BHKOHYIOTBC:A 3a JOIIOMOI'OIO TEXHOJIOT1H.

TexHouorist MamMHOOY TyBaHHS BKIIIOUAE B ce€0€ METOIU, MPUHOMH, PEIKUM
poOOTH, TMOCIIIOBHICTh ONepaliii 1 MNpoleayp, BOHA TICHO TIOB'sS3aHa 3

BHKOPHUCTOBYBAHUMU 3aCO6aMI/I, YCTAaTKYBAaHHAM, iHCTpYMeHTaMI/I, MaTepiaJIaMI/I.

TexHosor1i 3acTOCOBYIOThCS Ha MPOMHCIOBUX MIJNPUEMCTBAX 1 B
CUIbCBKOMY TOCHOJIApCTBI, y TOOyTI ¥ Ha BHUpPOOHMIITBI, B IHIIMX cdepax

TISUTBHOCTI.

VY 1mo0OyT1 TEXHOJIOT1€10 HA3UBAKOTh OMUC BUPOOHUYUX MPOLECIB, IHCTPYKIIi1

3 IXHBOTO BUKOHAHHS, TCXHOJOTTYHI BUMOTH Ta 1H.

Ha BupOOHHUIITBI TEXHOJOTiI€I0 a00 TEXHOJOTIYHUM TMPOIECOM YacTo
HA3MBAIOTh 0e3MocepeHbO oneparlii BUg00yTKy, TPaHCTIOPTYBAaHHS i IEpepoOKH,

110 € OCHOBOIO BUPOOHUYOIO MPOLIECY.
TexHiuHUI KOHTPOJIb HA BUPOOHHIITBI TEX € YACTUHOIO TEXHOJIOT1.

TakuM 4YMHOM, MOXHA CKa3aTH, 110 TEXHOJIOTisI — Il OaraTorpaHHe W

IIUPOKE IMOHATTH.

VY 3a1eXHOCTI BijJf TEXHIYHOI JOCKOHAJIOCTI BUPOOHMIITBA ICHYIOTH Pi3HI
TEXHOJIOT14HI MPOLECH, KOKHUU 3 SIKHX Ma€ CBOIO CTPYKTYpy M OCOOJMBOCTI.
OpHak MO’KHA, BUOKPEMHTH TakKi CIOCOOM BIUIMBY Ha MPEAMETH Tparli, IO €

0a3zoBHMH 11 6araTbOX TEXHOJIOTTYHUX MPOIIECIB.
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ba3oei cnocoou ennuey na npeomemu npayi,

Wio 3acmocoeyromuscs 6 MEXHON02IUHUX npouecax

Hasga cniocoOy

CyTb criocoOy

[Tpuknaay TeXHOMOTIH

MexaniuHuit 3MiHa MpeMETIB Texnounorii MamuHOOY TyBaHHS,
(di3uko- mparii 3 JIOTIOMOT0K0 | IBEHHOTO BUPOOHUIITBA i 1H.
MEXaHIYHU) MEXaHIYHOTO BIUIMBY | (pi3aHHS MaTepialiB; 3'€THAHHS
JieTajei Ta iH.)
XIMIYHUA 3MiHa MpeIMETIB TexHoorii XIMIYHOI,
Tparli 3a JI0MOMOI0l0 | €JIEKTPOTEXHIYHOI MPOMHUCIOBOCTI
XIMIYHUX PeaKIIiif (onepkaHHs eEKTPOI30IAIINHUX,
MPOBIIHUKOBUX MaTepialiB),
CLIBCHKOI'O FOCIIOAAPCTBA
(6opoTh0a 31 MIKITHUKAMU),
TEKCTHJIBHOI TPOMMCIIOBOCTI
(apOyBaHHS TKAaHUH)
bionoriunuii 3MiHa IpEIMETIB Texnonorii xapuoBoi
nparii mij BIUIMBOM MPOMHMCIIOBOCTI (OZ€pKaHHS
MPOIIECIB, 110 JPIKIKOBOTO TICTA),
Bi/I0yBaIOTHCA B MeTaTypriiiHoi MpOMUCIOBOCTI
KUBHUX OpraHizMax | (1oOyBaHHS 3 Py MiJIl, XpoMy 3a
JOMIOMOTOI0 CIIeL1aIbHUX
OaxTepiil)
Enepretnunit 3MiHa IpeIMETIB TexHomor1i XIMIYHO1

mparli 3a JOIOMOT OO
Oe3HOCepPEeTHBOTO
BILJIMBY €HEPTIEIO
(EJIEKTPUYHOIO,

AJIEpHOIO 1 1H.)

MIPOMHUCIIOBOCTI (OZIep>KaHHS MiIi,
IIOMIHIIO IIJIIXOM €JIEKTPOII3Y),
MaluHOOyAyBaHHS

(3arapTyBaHHs JeTaynel CTpyMaMu

BHUCOKOI YaCTOTH)
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CyuacHi TexHoJ10Tii 00p00KH MAIIMHOOYAIBHUX MaTepiaiB

B mammHOOymyBaHHI ~ BHKOPHUCTOBYIOTBCA ~ TEXHOJOTl  OOpOOKH
pizHOMaHITHMX MarepianiB. OpHak, HaWyacTimie B  MalmKMHOOYAYyBaHHI
BUKOPHCTOBYIOTBCSI METANIM Ta X CIUIaBU. 3 OTJISAY Ha T€ IIO0 METal MiJIa€ThCs
KyBaHHIO, 3BapIOBaHHIO, JHUTTIO, TPaBIpyBaHHIO, OaraThbOM IHIIHUX TEXHOJOTIH,
HOro BHUKOPUCTOBYIOTH [UIsl BHUTOTOBJICHHS PI3HOMAHITHUX 1HCTPYMEHTIB,
KOPITYCiB BEpPCTaTIB, KOHCTPYKIIIHHUX €JIEMEHTIB CIIOPY/T TOIIIO.

MexaHiuHa o00poOKa KOHCTPYKIIMHMX MaTepialiB JIocAria BEJIUKUX
YCIIXiB 3a PaxyHOK BHUITYCKY IPOMHUCIOBICTIO Memalopi3aibHUx 6epcmamis
BHUCOKOTO CTYIEHS JIOCKOHAJIOCTI i BUCOKOI NpoayKTUBHOCTI. Lle mno3Boiisie
YCHIIIHO BUPINIYBATH Pi3HI TEXHOJIOTIYHI 3aBJAHHS CTOCOBHO KOHCTPYIOBaHHS
MaildH 1 MexaHi3MmiB. CepiiiHe BUPOOHMIITBO, Y sIKOMY BUIyCKaeThcsi A0 80 %
OPOAYKII, XapakTepU3YyeThCS BEIMKUMHU 3aTpaTaMM poOOYoro dyacy Ha
BUKOHAHHSI IOTIOMDKHUX OTepariii.

OCHOBHUM HampsIMKOM CKOPOYEHHS IUX 3aTpaT € asmomMamusayis
BUPOOHUYUX Npoyecié 3a PAaxXyHOK BUKOPUCTAHHS 6epcmamié 3 YUCTOBUM
npoepamuum repysanuam (UIIK). Ha mnux Bepcratax A0CSTa€eThCsi BUCOKHUIM
CTYMiHb  aBTOMaTu3aimii  OoOpoOKM 1  MOXJIMBICT  1X  IIBHJKOTO
MepeHanaro/PKyBaHHsi Ha O0OpoOKy Oyabp-gKoi JAeTall B MEXaX TEXHIYHUX
XapaKTEPUCTUK. 3HAYHUX YCIIXIB y PO3pOOI TaKOi TEXHIKH TOCSATHYJIU BYEHI,
IHKEHEePU-KOHCTpyKTOpr  HarionanpHOi  akamemii  Hayk  YKpaiHM T
KEpPIBHUIITBOM BCECBITHBO BIJIOMOTrO (haxiBLs B raiay3l METalxyprii 1 TEXHOJOTIT
MeTajiB, akajeMika, mpodecopa, OKTOpa TEXHIYHMX HaAyK, Mpe3ugeHTa
HanionanbHoi akageMii HayK YKpaiHd, epuioro B 1CTOpii Haioi AepkaBu 1'epos
Vkpainun bopuca €prenoBuua Ilarona. Tak, Hampukian, B IHCTUTYTI 4YOpHOI
metanyprii im. 3.I. HekpacoBa HAH VYkpaiau po3po0ieHo Ta CKOHCTpYHOBaHO
O0araTtopyHKIIOHAJIbHI IEHTPHU Ta MeETajopi3ajbHI BEpPCTaTH, aBTOMATHUYHI JIiHII
JUIsi OOpOOKHM MeTaiy, IpOorpaMHi 3aco0M i MPOMUCIIOBOCTI TOIIO. Y4YeHi Ta

1HXKEHEPU-KOHCTPYKTOPH [HCTUTYTY HanTBepAuX MarepiaiiB iMm. B.M. bakynina
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HAH Vxkpainn po3poOuian TEXHOJOTII0 BUTOTOBJIEHHS Ta BUKOPUCTaHHS
MIPUPOIOPYHHYHOUUX 1 MeTajaopi3aIbHUX IHCTPYMEHTIB. CyuacHuii
METaJIO00pOOHMI LIEHTP Ma€ CaMOKEpPOBaHY poOOYy MalIMHYy, SIKa OpraHI4HO
B3a€MO 3B’S3aHa 3 OOYHMCIIOBAIBHUM MPHUCTPOEM, IO TMPAIIOE€ B peajbHIN Mipi

qyacy ¥ MepeTBOPIOE CUTHAIM 1H(OpMaIIii B CUTHAIN yIpaBIiHHA (MaJl.).

Man. 34. Metanoo0Opo0OHi Bepcratu 3 UIIK: a — minockonutidyBanbHuii;

6 — (bpe3epHuil; 6 — TPyOO3THHAIBHUM; ¢ — BEPTUKAIHHO-TOKAPHUI;
0 — 6araTooChOBUN OOPOOHUI LIEHTP JOMOMOTOK0 KepyBaHHS
MEePEMIIIEHHSIM Y IPOCTOPI, IO JO3BOJISIE ABTOMATU3YBATH MPOIEC

MIpOrpaMyBaHHS i3 3aCTOCYBAHHSIM OOYHCITIOBAIBHOTO MPUCTPOIO.

Jl1st mpuKkItaly MOKHA HAaBECTH IPaBipyBaHHS MOBEPXOHb BUPOOIB 3

meTany. Ha3uBaroThest Taki BeperaTi ppes3epHo-rpaBipyBaabHUMHU (Mar. 133).
Jlesiki MoJeni BEpCTaTiB MOKYTh BUKOHYBATH (hpe3epyBaHHS Ha 00’ €MHUX

BHUpOOAX.
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Man. 35. dpesepHo-rpaBipyBaibHa MAIIMHA: @ — 715 TUIONTUHHOT 00POOKH;
6 — st 00’ €MHOT 00POOKHU

P03BUTOK TEXHIKHM MPUBIB JI0 MOSBU HOBUX MaTepialiB, MeXaHiuHa 00OpoOKa
SAKUX TPaJUIITHUMH criocobamu yckinanHeHa. Jlo HUX HalexaTh, IEpIl 3a BCe,
MaTepiaii 3 BHCOKOI TBEPJICTIO, 3arapTOBaHl CTajll, MarHiTHI CIUIaBU 3
PIAKO3EMENBbHUX E€JIEMEHTIB TOILIO0. 3 TPAAMLIMHUX CIMOCOOIB B 00pOOIl TaKux
MaTepialliB 3aCTOCOBYEThCS TUIbKK HUTiDyBaHHSA. [[s BupimeHHs mOpoOaeMu
00poOKM HAATBEPAUX 1 KPUXKHUX MaTepiaiiB po3po0JEHO Ta BIPOBAIKEHO B
MPAKTUKY CHEIiadbHI CIOCOOM OOpOOKH: eJIEKTPOXIMiuHA, EJIEKTPOepo3iiiHa,
Ja3epHa, yIbTPa3ByKOBa, Tipoadbpa3uBHa.

Haii61y1b111 BUCOKOTEXHOJIOTIYHUM 1 Cy4aCHUM CIOCOOOM OOpOOKH MeTary
€ fioro 1azepna obpooxa (man. ), TOOTO 00pOOKa 3a TONOMOTOIO 1azepa. Jlazep —
11 HaA3BUYAMHO BY3bKHH I1HTCHCHBHHH ITy4OK CBITJIa BHCOKOi €Heprii, IIo
BUPOOJISIEThCA cHelialbHUM TeHeparopoM. [lpuHuun ioro naii momiOHui 110
OPUHIMIY 11 CBITJIOBOIO MPOMEHs, yTBOpeHoro Jymnoro. CrpsiMoBaHUN Ha
MOBEPXHIO METAIIY UM 1HILIOTO KOHCTPYKIIHHOTO MaTepially Jia3ep MOXe Harpipa-
TH WOTO /0 BHUCOKOI TeMIMepaTypH, IUIaBUTH, HANPUKIAT, METall, 3A1HCHIOBATH
Horo po3kpiil (pi3aHHsA), 3BapIOBaHHS, 3arapTyBaHHS, HAIUIaBKy, I'PaBIIOBaHHS,

MapKyBaHHS Ta I1HII1 TEXHOJOTIYH1 Onepalii.

Fixywe conno ||

. 1

Man.36. JIazepHa 06pobOka MeTany: a — cxema; 6 — mporiec 00poOKHu
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BuxopucTtanss na3epHoi TEXHOJIOT] 3a0e3neuye BUCOKY MPOAYKTUBHICTb 1
TOYHICTb OOpOOKM MaTepiajiB, €KOHOMUTh EHEpril0 Ta MaTepiaid, IIIBHIIYE
EKOJIOTIYHY O€3IeKy ITiIMPUEMCTBA.

Jlazepnuii po3kpiti MeTay 31HCHIOETHCS 32 PAXyHOK HAaCKPI3HOTO Ipora-
JIOBAHHS METAJIEBOTO JIUCTa TOYHO CHOKYCOBAHUM JiazepoM.yY raiysi Jla3epHOl
00poOku matepianiB B IHCTUTYTI enekTpo3BapioBanHs im. €.0. [laroma HAH
VYkpainu po3po0JIeHO Tak 3BaHI TOpUHI TEXHOJIOr1i 00pOOKM KOHCTPYKLIMHHX
MartepiaiiB. BoHU IPpYyHTYIOTbCS Ha TMOEAHAHHI JIA3EPHOTO 1 AYTOBOT'O PO3PSIiB
JUTSL KEepyBaHHS TIpOIleCaMy 3BapIOBAaHHsI, HAIUIABIECHHS, TEPMOOOPOOKH Ta
pi3aHHsS MaTepialiB.

[HmIMM MeTo10M 00pPOOKH KOHCTPYKLIMHUX MaTepiaiiB Ta OTPUMAHHS I10-
TP1OHOT BU3HAYEHOT KpecleHHSIM (GOPMU 3arOTOBKU € e1eKkmpoepo3iiina obpooxa
(To6T0 pizanHs). BoHa 3miIMCHIOETBCS 32 JOMOMOIOIO EJIEKTPUYHOTO PO3PALY,
SAKUU yTBOPIOETHCS MIXK ABOMa eiekTpogamMu. Ili miero BUCOKOI TemmepaTypu
BHACIIJIOK €JICKTPUYHOTO PO3PSAIY 3 MOBEPXHI 3arOTOBKH IUISXOM IUJIaBJICHHS

MeTaJTy MOXHa BUIAJTUTH HOTO TeBHUM map (mazn. 135).

Man. 37. EnexktpoeposiiiHa 00poOka: @ — cxema; 6 — eJIeKTPOepO3iiHui
BUPI3HUI BEPCTAT; 8 — MPOAYKT €IICKTPOEPO3iitHOT 00pOOKH

Takuit MeToa 100pe 3aCTOCOBYBATH IIiJ] 4ac 0OPOOKHU TBEPIUX MaTepiaiB,
BUTOTOBJICHHS BHPOOIB 31 CKJIAIHOI0 KOH(DIryparli€ero Ta BUCOKOI TOYHICTIO. B
00poO11i feTaneil 3 TBepAUX MaTepialliB BAXKIWBY POJb BIITpae 3HOITYBAHHS

JeTanel eNeKTpOoepo3iitHOro BepcTaTra, L0 YTBOPIOIOTH EJIEKTPUYHY JIYTY.
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Burotommstore iX 3 Mimi, fKa O€mIeBIIa TOPIBHIHO 3 MaTepiajlaMd, IO
3aCTOCOBYIOTh JJisi OOpOOKHM MaTepianiB MexaHlyHUMHU MeTtogamu. [Ipu o6pobin
3arOTOBOK 3 TBEPAMX CIUIaBIB TaKUM METOJOM MPHUOIU3HO TMOJOBHHY BapTOCTI
BUTOTOBJICHHS CTAaHOBUTH BapTICTh IHCTPYMEHTY. llpu BUKOpHCTaHHI METOAY
€JIEKTPOEpo31li BapTICTh BUTOTOBJIEHHS BHUPOOIB CTaHOBUTH MNpuOIM3HO 3,5 %
MOPIBHSHO 3 BapTICTIO MPH 1HIIUX METOAaX 00POOKH.

He MeHIIOIO MOMYyNApHICTIO KOPUCTYEThCA 2idpoabpasusHe pi3amHs
Mmetany. lle yHiBepcanbHuii MeToA OOpOOKM pi3aHHSAM, IO JO03BOJISIE OJHAKOBO
epeKkTUBHO 0OpOOJISTH BCl BUIM METaNtIB 1 cIiaBiB. TexHomoris riapoadbpa3uBHOT
00poOKH (man. 136) IPYHTYETHCSA Ha 3aCTOCYBAHHI MPUHIIMITY €PO31HHOTO BIUITUBY
aOpa3uBHOI CyMIIll, IO TOAAETHCS TiJ] BUCOKMM THCKOM Ha OOpOOIIFOBaHy
3aroTOBKY. Y TpOIeci Takoi i 3 MOPOKHUHU PO3Pi3y 3aTrOTOBKU BUIASIFOTHCS

B1IX011 0OpOOJIFOBAHOTO MaTepiay.

Crpymine soamn

Man.38. I'inpoabpa3uBHa 00poOKa: a — cxema; 6 — mporec 00poOKu

AGpas3uBHa cyMill sIBiIsiE COO0I0 BOAY, 3MIIIAHY 3 APIOHMMH YaCTUHKAMU
abpa3uBy (HampukKiIaa, 3 TPaHATOBUM MICKOM po3MmipoMm Onuszbko 0,4 Mm).
[HCTpYyMEHT pi3aHHs — abpa3uBHA CYyMIII — OJTHOYACHO € 1 0XO0JIOKyBaueM. Bin
MOBIJIHO, TIPOIIEC TiIpoabpa3suBHOrO pi3aHHSI € XOJOAHUM MEXaHIYHUM
pyiiHyBaHHSAM MaTepiany. Ha cyuyacHomy etari B YKpaiHi HIOPIYHO YTBOPIOETHCS
Om3pko 1 MIpH T TBEpAMX BIAXOMIB BUPOOHMIITBA Ta CIOXKHBAHHA. T1TBKH
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JiecsiTa YacTMHA 3 HUX 3aCTOCOBYETHCS SIK BTOPMHHI MarepiajibHl pecypcH, a
peliTa noTparuisie y CXOBHUIIA, IIJTAMOHAKONMYYyBayl, TEPUKOHU. TBepii BIAXOAH €
OJHUM 3 HaWBaroMmiliMX YUHHHUKIB 3a0pyAHEHHSA JOBKULIS: MPU3BOIATH [0
3a0pyJHEHHS MiI36MHHUX Ta MOBEPXHEBUX BOJI, OTIPIIEHHS CTaHy aTMOC(HEPHOTO
MOBITPS,, 3E€MENbHUX pECypciB, a TOJOBHE — HEraTMBHO BIUIMBAIOTh Ha
CaMOIIOUyYTTsI Ta 3/I0POB’ s JIFOICH.

Benukuit o6csar TBEpAMX BIAXOMIB YTBOPIOETHCA 1 Ha MiANPUEMCTBAX
qopHoi Metanyprii. Tak, y pe3ynpTraTi BUIUIABJICHHS OJHIET TOHHHU CTajl
yTBOproeThcsi 650—700 kr TBepaMX BIAXOMIB — IIIAaKiB, IUIAMIB Ta BIAXOMIB
metany. lllmaku Ta nutaMu BUKOPUCTOBYIOTHCS B OY/IBENBbHIM 1HAYCTpIi IS
BUpPOOHMIITBA OydiBEIbHUX MaTepiaiiB, a BIAXOAW METaly HANPaBIAIOTHCA Ha
NOBTOPHY IeperuiaBky. B YkpaiHi TUIBKM YOPHOTO OpYXTy 30MpaEeThCcsl LIOPOKY
omu3bko 11 muH ToHH. ToMy Ha ChOrojaHiI icCHye mpoOiiema OepexIMBOro Ta
palioHAIbBHOTO BUKOPHUCTAHHS METaly Ta BUpOOiB 3 HbOro. Came 3arnpoBaKeHHS
HAa METaoOOpPOOHUX MIANPUEMCTBAX CYYaCHUX TEXHOJOTIH Ja€ MOXKIIUBICTh
TOBOPUTHU MPO BUPOOHUIITBO MPEAMETIB 3 MIHIMAILHUMH BiAXoAamMu abo Maiixe

0e3810x00He 6UPOOHUYMEBO.

Texnonoris 006poOku OaraTh0X MaTepiaiiB IPYHTYETbCA Ha KOMOIHAIi
KUIBKOX  CIMOCOOIB  (€JEKTPOXIMIYHUNA  CMOCIO HAHECEHHS  3aXUCHUX 1
JEKOpPaTUBHUX MOKPUTTIB HA METAJIM, 3BApPIOBAHHA i p13aHHS MaTepiaiiB MyYKOM
CJIEKTPOHIB TOIO). OJHAK ICHYIOTh TEXHOJOTIi, OpPIEHTOBaHI HE TUIBKKM Ha

CTBOPEHHS MaTepiaibHOTO MPOIYKTY.

CyuacHi  ingopmauiiini  mexnonocii  (IT) 1 menexkomynikauiini

mexnonozii (TT) CTBOPIOOTH iH(HOPMAITiiiHI TPOAYKTH.

Ilin menexomynikayitinumu mexHonro2isiMu B OCHOBHOMY MarOTh Ha yBasl
METOJM, CHocoOM Ta MPUMOMH  3aCTOCYBaHHS  3aco0iB  3B'SI3Ky, Ta
OOYHMCITIOBANILHOT TEXHIKM, 1110 BHKOPUCTOBYIOTHCS MJiI BUKOHAHHS (YHKIIIHA
TpaHCHOPTYBaHHs 1H(QOpMaIlli M’k KOPUCTYBa4aMH Ha BEJIMKI BiJICTaHI.
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[Tin iHdopMamiifHUMU TEXHOJOTIIMH B OCHOBHOMY MalOTh Ha YyBasl
KOMI'IOTEpHI TeXHoJyorli. 3okpema, [T MawTh CHpaBy 3 BUKOPUCTAHHSAM
KOMI'IOTEPIB 1 MPOTrPaMHOTO 3a0e3MeUeHHs IS OJiepKaHHsI, 30epiraHHs, 3aXUCTY,
NepeTBOpPEeHHs, 00poOku ¥ mepemaui iHdopmamii. I3 mie€i nmpuunHu (axiBuiB i3

KOMIT'FOTEPIB YaCcTO Ha3UBAIOTh /7-(haxiBIIsAMH.

Ingopmayiiini  mexnonocii— 1€ TIPOIECH, TOB'sA3aHl 31 300poM,
HAaKOMHMYEHHSM, OOpOOKOI0 i mepemavero AaHWX ISl OJep:KaHHSA 1HQopmarlii
HOBOI SIKOCTI1 PO CcTaH 00'ekTa, mporiecy ado sBuma. Li mporecu 3A1HCHIOIOTHCS
B YITKO perjIaMEHTOBaHIN MOCIIJOBHOCTI BUKOHAHHS OIeparlii, i HaJl JaHUMU,
10 30epiraroThCsi Ha KOMIT'IOTepax. TakuM YWHOM, MOXKHA CKa3aTH, 110 OCHOBHA
MeTa 1H(OpMAIIiHOT TEXHOJIOTIT — oJepKaTH B pe3yibTaTi MepepoOKu
nepBUHHOI 1H(popMallii HEeoOXIAHY JUIsl KOpHUcTyBaya HOBY iHQopMauiro. Lle i
€ iHpopmanitauii npoaykr. Cdepa 3actocyBanHs IT gocuth mmpoka. Bonwu
BIUTMBAIOTH Ha BC1 c(hepu KUTTS JIIOJAUHU: POJAUHY, OCBITY, BUPOOHHUUY A1SUIHHICTh
tomo. Ha BupoOHuITBI BukopuctanHus [T cripusie miaBUIIEHHIO TPOAYKTUBHOCTI
npaili, 301IbIIEHHIO 00CsTIB BUpoOHUIITBA. /{0 Toro x po3Butok IT ta [HTepHeTy
MO>XE€ CTBOPUTH YMMaJO HOBUX pPOOOYMX MICIlb, IIO MIATBEPIXKYE MpaKTHUKa

OCTaHHIX POKIB.

VY napyriii nonoBuHi XX cTOMTTA cdopMmyBanacs o0coOJIMBa KaTeropis
TEXHOJIOTIH, SIKi OJIepyKajii Ha3By HAYKOEMHI, a00 sucoxi mexnonozii (aura. High
technologu. Hi-Tech). VY BiTum3HsHINA JiTeparypi ix 1HOJAI Ha3WBAIOThH

xati-mex. BHUCOKI TEXHOJIOTHi — HAWOUIBIII HOBI W MPOTPECHUBHI TEXHOJOTI]

cydacHocTi. Ilepexi 10 BUKOPUCTAHHS BUCOKHUX TEXHOJIOTIA 1 BIAMOBITHOI iM
TEXHIKM € HaWBaXJIMBIIIOK JIAHKOK HAyKOBO-TexHIuHOi peBoomii (HTP) Ha
cy4acHOMY etarli. JIo BUCOKMX TEXHOJIOT1HM 3a3BHUYail BITHOCITh HAYKOEMHI raity3i
MPOMUCIIOBOCTI: MIKPOEJIEKTPOHIKY, OOYMCIIOBAIBLHY TEXHIKY, pPOOOTOTEXHIKY,
aTOMHY EHEpPreTHKY, JITaKoOyIyBaHHs, KOCMIYHY TEXHIKY, MIKpOOIOJIOTiuHy

IIPOMMCIIOBICTH Ta 1H.
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KpiM TOT0, 10 BUCOKUX TEXHOJIOTI! HaIeXKATh:
#HAHOTEXHOJIOT11 1 HOBI MaTepiaH;

¢«uucti Texnonorii» (anra. Cleantech) 1 anpTepHaTHBHA €HEpreTHKa (aTOMHA
CHEpreTHKa, COHSYHA CHEPreTHKa, BOJHEBA  CHEPreTHKa, TEXHOJOTil

CHEePro30epeKeHHS );

¢XHUBI cuctemMu U OloTrexHosiorii (TeHHa IHXKEHepis, Oioximis 1 Oiodisuka,

MiKp0O010JI0T1YHa IPOMUCIIOBICTB).

Pobomu-aemomamu 3acTOCOBYIOTHCSI B TPOMMCIOBOCTI — Yy Iexax 31
IKIAIMBUMH YMOBaMM IIpalli. IX TakoX YCHINIHO BMKOPHCTOBYIOTH JUIS
BUKOHAHHS BaXKKOi (P13MYHOI a00 MOHOTOHHOI Tpatl (Ipu Oy1IBHUITBI OyIUHKIB
Ta 1H.). OcHOBHA Maca poOOTIB, KX MOKHA MOOAYUTH HA BUPOOHUIITBI,— II€
poOoTu-maHinyaTopu. OCTaHHE MOKOIIHHSA pOOOTIB MpEACTaBIEHE pOoOOTaMH 31
MITYYHUM 1HTEJIEKTOM, 3JaTHUMU [IATA PO3yMHO O€3 BTpyYaHHS JIOJUHHU.
JlocuTh BEJMKI MOXJIMBOCTI BUKOPUCTAHHS POOOTIB y MOOYTI, € BOHHU IIJIKOM
MOXYTh 3aMIHUTH JIOAUHY.B VYKpaiHi BOpPOBaJKEHHIO BHUCOKHX TEXHOJIOTIH
HaJaeThes Benuka yBara. Y BepecHi 2010 poky B KueBi mpoiioB Mi>kHapO HHIMA
dbopym «IHHOBaIii ¥ BHUCOKI TeXHOJIOTi». Lle KOMIUJIEKCHUN TPOEKT, 3MaTHUM
o0'eqHaTH HAyKy, NPOMHUCIOBICTb, 1HBECTHIII, KpPEIUTYBaHHSA, CHUCTEMY
YIOPABIIHHS SKICTIO JUIsl TTIOCWJICHHS HAYKOBO-TEXHIYHOTO TMOTEHIANTY; PO3BUTKY
HayKOBO-T€XHIUYHOTO ¥ J1JIOBOTO CIiBPOOITHUIITBA; 3a0€3MEeUEHHs MOIepHi3alii i
MIEPEOCHAIIIEHHS BCIX Tally3el €KOHOMIKM YKpaiHM Cy4acHHUM YCTaTKYBaHHSM 1
BUCOKHMH TEXHOJOTISIMU; OTIEPATUBHOTO BIPOBAIHKEHHS 1HHOBAIIMHUX PO3POOOK
1 ixHporo ¢iHaHcyBaHHs. Y wMexax @Dopymy BiaOynaucs 2-ra MixHapoaHa
criemiaml3oBaHa BucTaBka «Bucoki Texmomorii-2010», 3-t1  MikHapoaHa
cremiaimizoBaHa BucTtaBka «Hanorexnomorii-2010», crmerianizoBaHl €KCHO3HIIII:
«InHOBamiitHi mpoektn Ykpainn-2010», «[HHOBAIIWHUN PO3BUTOK PETIOHIB

Vkpainm», «Hi-Tech. Hayka i ocsitay, «Jlazepni texnosorii» Toro.Takox
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POUILUIH npe3eHTaii 1HHOBAILIIMHUX MIPOEKTIB 1 TEXHOJIOT1H,
BUCOKOTEXHOJIOTTYHOTO YCTaTKYBaHHS i MpUJIaaiB, HOBITHIX HayKOBO-TEXHIYHHUX
po3po0OK y cdepi BUCOKMX TEXHOJOTIH, CeMiHApPH W «KPYTJ CTOJIW» IS
BU3HAUEHHS TOTPed Yy HAyKOEMHIM MPOMYKIlii, OOTOBOPEHHsS I1HHOBALIMHUX
MPOEKTIB, MEPIIOYEPrOBUX 1 MPIOPUTETHUX HAMNPSIMKIB TIOIIYKOBUX POOIT.
Mixnaponuuit Gopym «IHHOBAIT 1 BHCOKI TEXHOJOTI» CHpHUsA€ 1HTCHCUBHOMY
PO3BUTKY  BITUM3HSHOIO  HAyKOEMHOTO  BHpPOOHMIITBA,  €(EKTUBHOMY
BUKOPUCTAHHIO 1HTEJNEKTYaJIbHUX 1 BUPOOHUYUX PECYPCiB; BIPOBAKEHHIO
KOHKYPEHTOCTIPOMOKHOTO BHCOKOTEXHOJIOTIYHOTO YCTaTKyBaHHS Yy BHPOOHUYI
MpoLEecH Y KpaiHu.

[lin vac BUTOTOBJICHHS CIPOEKTOBAHUX MAIIMH BHHHUKAE HEOOXIAHICTh
BUKOHYBATH TEXHOJIOT1UHI Ofmepailii, fAKi BaXKo ab0 30BCIM HEMOMJIMBO
3MIACHUTH TPAAUIIAHUMU METOAaMH OOpPOOKH KOHCTPYKLIMHUX Marepiaib.
30KpemMa, y CydacHOMY MAIIMHOOYTyBaHHI HEPIIKO JOBOJUTHCS OOPOOIISITH JTyKe
TBEpIi, KpUXKI ab0 HAATO B’SA3KI Marepiaju, a TaKoXX HEXKOPCTKI 3arOTOBKH U
OTBOPH PI3HOTO MPOIII0, Y TOMY YUCI 3 KPUBOJIHHOI Biccio. Bakko, a 1HO1
HEMOXXJIUBO y IMX BHUIAKaX JOCITTH 3a1aHoi (opMH, PO3MIpIB 1 SKOCTI
MOBEPXHI JIEeTalll TPAAUI[IMHUMU MEXaHIYHUMU MeTojgaMu. Came TOMY 3aMiCTh
TpaJAMIIIITHUX METOMAIB 1B OOPOOKH MaTepiaiiB 3aCTOCOBYIOTh €JIEKTPODI3ndHI i
€JIEKTPOXIMIYHI METOH, Kl TPYHTYIOTbCS Ha 0e31mocepeTHbOMY BUKOPUCTaHHI B
30H1 0OpOOKM €JEKTPUYHOI, XIMIYHOi, CBITJIOBOi a00 I1HIIMX BHJIB €HEPrii 3

METOI0  MOCTYIOBOIO  PYWHYBaHHS  OOpOONIOBAIbHOTO  MaTepiany s

BUTOTOBJICHHS JIeTali 3aaHoi popMu 1 pO3MIpiB.
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[{ixaBo 3HATH, IO B IUX METOJaX MEXaHIYHI HABAHTAKCHHS Ha 3arOTOBKY 3
OOKy 1HCTpyMEHTa BiJICyTHI a00 Takli MaJii, 110 MPAKTHYHO HE BIUIMBAIOTH Ha
TOYHICTH OOPOOKHM Ta Ha 3MiIIHEHHSI 00poOieHoT moBepxHi. EnexrpodizuuHi Ta
CJIEKTPOXIMIYHI ~ METOAu OOpOOKHM, IO TMOB’A3aHl 3 BUJAJICHHSIM 3alBOTO
Marepialy, YMOBHO TMOJUISIIOT Ha 5 OCHOBHHUX TpYyI: €JIeKTPOepo3iiiHi,

CJIEKTPOXIMIYHI,  YJBTPa3BYKOBi, NIpoMeHEeBI Ta KomOiHoBaHi. Koxkna i3

3a3HAYCHUX TPYI CKIATAETHCS 3 KUTBKOX CAMOCTIHHUX METO/IIB.

B miit  TexHONOTii BUKOPUCTOBYIOTHCS METald B  KPUTHYHOMY
HAIIBTBEPJIOMY CTaHI, K1 MOXYTb BUTIKATH Y€pe3 COIUIO TOJIOBKH MPIHTEPA MO/
niero  TUCKy. [lomanmpimmii  po3BUTOK 1I1i€i TEXHOJOTIi Halae MOXKIJIHUBICTh
HaJIaroJIUTH BUPOOHHUIITBO BUCOKOSIKICHUX 1 JIETIIUX METaJeBUX BUPOOIB, 1110 HE
noTpeOyIOTh MOJAIBIIOI MexaHIYHOI 00poOku. Pa3zpobiieHa TexXHOJOTIsA Mae
Ha3By mpsiMoro Jpyky MetaiioM (direct metal writing). B miit TexHosorii
MeTajeBa 3aroTOBKa IMOMEPEIHBO HArpEeBA€ETCS A0 TEMIIEPaTyphl, IPH SKiH MeTal
a0o0 cIIaB MepexouTh B HAMIBTBEpAUi cTaH. B mpboMy cTaHi B MeTam € apiOH1
TBEpJll METajJeBl 4YAaCTKH, TOKPUTI PIAKUM METajaoM, SKUH BXKE BCTHUT
po3rmiaButucs. Konw Ha Takwii MeTan i€ THUCK, TBEpPJl MeETajeBl YacTOYKU
BIIpPUBAIOTHCS OJHA BiJI OJIHOI, 1 METaJ MOYMHAE TEKTHU 4Yepe3 COIUIO T'OJIOBKH,

H10u 3yOHa macta 3 TroOuka. [IpoiioBim yepe3 corio TphOXMIpHOTO MPIHTEPA,

78



1] 9aCc KOHTAKTy 3 OOJBII XOJIOAHUMH IIapaMu IOTO X METalry abo Marepiary
i KTaIKA, METal OXOJODKYETHCS 1 CTae TBEpAUM. BUTOTOBIIEHI 32 IOTIOMOTOIO
TaKoi TEXHOJIOTIl JeTalli Ta BY3/JM MOXXHa OyJe BHKOPHUCTOBYBAaTH Ha 3eMJ, Y

BOJI1, B MOBITPI, 1 B KOCMOCI.
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JlitTakoOyanyBaHHs

VYkpaiHa HalIeKuUTh 10 HeOararboxX KpaiH CBITy, IO BOJIOAIIOTH MOBHUM
IIUKIJIOM (MaKpOTEXHOJIOTIE€0) CTBOPEHHS aBiallliHOI TEXHIKH, 1 3aiiMae MPOBITHE
MICIIE Ha CBITOBOMY pHHKY B CEKTOplI TpPaHCIOPTHOI Ta pPErioHaJIbHOT
NacaXupchbKoi apiallii. 3a piBHEM PO3BUTKY JITAaKOOYTyBaHHS YKpaiHa HAJECKUTh
710 HaOUIBII PO3BUHYTHUX JIepkaB. Taky MPOMHUCIOBICTh MalOTh M'ATh — IICTh
JepkaB, SKI 3aCTOCOBYIOTh BHCOKI TeXHOJorii. BUpOOHHUIITBO BEIMKHUX
MAacCaKUPCHKUX JIITAKIB B3arajl OCBOINM BChOTO KuIbKa jAepkaB. HaiOimbImi
niTaku - aepoOycH: BOHH BMimaoTh 01u3bko 300 macaxwupis. IX BHIycKaroTh
KomrmaHii «Airbus» (€Bpocoro3) i «Boeing» (CIIIA). Jliraku, po3paxoBaHi Ha
MEHIIy  KIIbKICTh  TAaCaXupiB,  BHUPOOIsAIOTbCT B KpaiHax  €C
(xommanii «kKATR» i «Saab AB»), B Kanani («Bombardier»), B bpazunii
(«Embraer»), B Ipani (HESA) i B Ykpaini — Ha XapKiBCbKOMY aBia3aBojii 1 Ha

KHIBCbKOMY «AHTOHOBI».
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https://uk.wikipedia.org/wiki/Airbus
https://uk.wikipedia.org/wiki/%D0%84%D0%B2%D1%80%D0%BE%D1%81%D0%BE%D1%8E%D0%B7
https://uk.wikipedia.org/wiki/Boeing
https://uk.wikipedia.org/wiki/%D0%A1%D0%A8%D0%90
https://uk.wikipedia.org/wiki/ATR
https://uk.wikipedia.org/wiki/Saab_AB
https://uk.wikipedia.org/wiki/Bombardier
https://uk.wikipedia.org/wiki/Embraer

Jlesiki Moienl JIiTakiB TUITY AH € YHIKQIbHUMH 1 BUTIEPEIKAIOTh aHAIOT14H1

CBITOBI 3pa3KH.

Man. AsianaitHep «Mpisi» 3 oOpOITAIBHUM KOpaljeM O6araTopa3oBOro
BUKOpUCTaHHA «bypan»

An-70
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https://uk.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Antonov_An-178_in_military_grey_colours.jpeg
https://uk.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Antonov_An-178_in_military_grey_colours.jpeg
https://uk.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Antonov_An-70_Ramenskoye_Airport_2013_(528-03).jpg
https://uk.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Antonov_An-70_Ramenskoye_Airport_2013_(528-03).jpg
https://uk.wikipedia.org/wiki/%D0%90%D0%BD-70

JlitakoOynyBaHHSI € OJHI€I0 3 HANOUIBII MPUOYTKOBUX 1 B TOM K€ yac

HaWOLIBII KAl TaJJOEMHUX TaTy3eil MallTnHOOY TyBaHHS.

["amy3p HapaxoBye moHaa 60 TiANPHEMCTB, Ha SKI MpuUIagae OIM3bKO 25

BIJICOTKIB 3aHATHX y MAaIIMHOOYyBaHHI B YKpaiHi.
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[ToreHuian aBiamiifHOI MPOMUCIOBOCTI Ja€ 3MOTY 30UIbLIYyBaTH OOCATH

po3po0seHb 1 BUPOOHHUIITBA aBlalIiHOT TEXHIKH, 30KpeEMa:

perioHalibHI MacaKUPChKI Ta TPAHCIOPTHI JITaKH,

aBialliifHi IBUTYHU Ta arperaru,

OopTOBE pamioeIeKTpOHHE O0OJIagHAHHS, OPIEHTOBAaHE HAa BHKOPHUCTAHHS

CYIIYTHHUKOBHX CUCTCM 3B'H3Ky, HaBiFaI_[i.l' Ta CIIOCTCPCIKCHD,

BEPTOJILOTH Ta JIITaJbHI anapaTy MaJiol aBiailii, 30kpema 0e3MiIOTHI.

J1o mepcneKTUBHUX PO3POOOK ragy3i MOXKHA BITHECTH:

. mitaku TunyAH-74, Au-38, Au-70, Au-124, An-140, Au-148, An-178, An-

225 Tta ix wmonu@ikaiii, YKpaiHCbKMII TBHUHTOKPWJ, a TaKOX cepiilHe

BUPOOHUIITBO JIBUTYHIB.
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https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BE%D0%B1%D1%83%D0%B4%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
https://uk.wikipedia.org/wiki/%D0%90%D0%BD-74
https://uk.wikipedia.org/wiki/%D0%90%D0%BD-38
https://uk.wikipedia.org/wiki/%D0%90%D0%BD-70
https://uk.wikipedia.org/wiki/%D0%90%D0%BD-124
https://uk.wikipedia.org/wiki/%D0%90%D0%BD-140
https://uk.wikipedia.org/wiki/%D0%90%D0%BD-148
https://uk.wikipedia.org/wiki/%D0%90%D0%BD-178
https://uk.wikipedia.org/wiki/%D0%90%D0%BD-225
https://uk.wikipedia.org/wiki/%D0%90%D0%BD-225

PakeTo0yayBaHHsA

VYkpaiHy 1o npaBy MOXHa BBaXaTH KOCMIYHOIO JIEPKABOIO.

B Vkpaini € iH@pacTpykTypa MOBHOrO IMKIY Ui CTBOPEHHSI PaKeT,
HaykoBa 0a3a, yCHIIIHI MI>XKHApOJHI KeWcH B peaii3aiii KOCMIYHUX MPOEKTiB. €
nMoBakH1 (axiBIll 1 MOJIOI JIFOMIM, SIKI 37]aTHI CTBOPIOBATH IMPOEKTH CBITOBOTO

PI1BHsI, 1 HaBITh € CBill KOCMOHABT, SIKUii MOOYBaB y KocMoci - JIeonio Kaoenmwk.

VYkpaiHa - onHa 3 HeOaraTbOX KpaiH CBITY, sIKA& Ma€ 3aMKHYTUH LIHKII
pakeToOyayBaHHS, TMOYMHAIOYM 3 PAKETHOTO TMaauBa, 3aKiHUYIOYM TOTOBHMU
KOpIlycaMH, pakeTaMHU-HOCIAIMH 1 KOCMIYHMMHU amapatamu. JleBoBa uacTka
CTBOPEHHSI KOCMIYHOTO YCTaTKyBaHHS MPUIAJA€E Ha Jep>KaBHI MiAMPUEMCTBA, K1
HiAMOPSAIKOBYIOTECS  CIIELIAJIbBHOMY YIIOBHOB&)KEHOMY oprany - [lepxaBHOMy
KOCMIYHOMY areHTCTBY YKpaiHuh. Y Hamiid KpaiHi BHPOOJISETbCS HACTYITHE

KOCMI4YHE 00JIaTHaHHS:
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- IBUTYHH, By3/H 1 arperatu PH,
- KOCMIYHI amaparti,

- okpeMi cuctemu KA,

- PaKeTHO-KOCMIYH1 KOMITJIEKCH,
- paKeTu-HocCli.

VY noptdomnio ykpaiHChbKOT KOCMIYHOT Tally31 BXOJUTh TPU CIMEHUCTBA paKeT-

HOCIIB, 5IK1 3aITyCKalOThCSI HA YOTUPHOX KOCMOJPOMAxX CBITY.

OmHa 3 TOJOBHMX pojJie B  KOCMIYHIM Taiy3l KpaiHu - Yy

KOHCTpYKTOpchKoro Oropo "IliBgenne".

3a Jac He3aJIe)KHOCTI YKpPaiHChKUMH pakeTamu Oyio 3aiiicHeHo 148 myckiB.
Ha op0Oity Oyno BuBeneHo Onm3bko 300 KOCMIYHUX amapariB Ha 3aMOBJICHHS

PI3HUX KpaiH CBITY.
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3a pokM HE3aNeKHOCTI YKpaiHa 3amycTuia B KOCMOC CYMYTHHKH IS
JMCTAHIIIMHOTO 30HJyBaHHS 3eMJll BjacHOi po3poOku 1 BuUpoOHuinTBa-"Ciu-1",

"Ciu-1M", "Ciu-2".

"Ciu-1" OyB 3amymenuit B 1995 poui. Jlo 3aBmaHb CymyTHHKA BXOJIUB
KOHTPOJIb CTaHy T'pPYHTIB OCIIMHHOCTI, KpPMJ)KAHUX [OKPHUBIB, BOIOUM
b 9 M

nociipkeHHs 10Hochepu 1 MmarHiTocepu. by BuBenenuii 3 opoitu B 2001 porii.

"Ciu-2" OyB mnpu3HAYEHUH UIsI KOCMIYHOTO 30HJyBaHHS 3eMJli B
ONTUYHOMY 1 CEepeIHbOMY IH(PpPAUEpPBOHUX JMiama3zoHaxX. Takok Ha Horo O6OPTY
3HaXOJUJIOCS OOJATHAHHS JJI1 JOCHIKCHHS 3apsA/KEHUX 1 HEUTpadbHUX
YACTUHOK 1 €JIEKTPUYHOTO 1 MAarHiTHOIO TOJIB Yy BEpXHiM 4yacTuHI atMocdepu
3emm. CynyTHUK OyB BHUBeneHHI Ha opOiTy B cepnHl 2011 poky, ane B rpynaHi
2012 poky 3B'sI30Kk 3 HUM OyB BTpauyeHUM uepe3 Te, Mo Oarapes XapuyBaHHS
CyIyTHUKa BHHILIA 3 Jaxy. 3a Tod 4dac, mo "Ciu-2" nepeOyBaB Ha opOiTi, BiH

BCTHUT 3pOOUTH 1 BIANIPABUTHU MEPIIL 3HIMKH Ha 3EeMITIO.

B Vkpaini Oynu po3poOsieHi 1 BHUpPOOJIEHI MEepUIMid CTYyHiHb s
aMEPUKaHCHKOI pakeTH-HOCIs Antares 1 JIBUTYH ISl €BPOIEUCHKOI PaKETU-HOCIS
Vega. Antares - 1e pakera-HOCI cepeqHbOro Kiiacy, Mpu3HavYeHa Uil BIAMPABKU

B KOCMOC BaHTAXXy Baroro 10 7 TOHH.

Vega € pakera-HOCIH JIETKOTO KJIaCy 1 BUKOPUCTOBYE YKPAiHCHKUM JBUTYH
P/1-843. Bona mpu3HaueHa aJisi BUBEICHHS Ha HABKOJIO3EMHY OpOITYy BaHTaXiB
Baroto 300-1500 kimorpamiB. Pakera "JlHimpo" - ABOCTyIleHEBa pakeTa-HOCIH,
CTBOpEHa Ha 0a3i OaliCTUYHUX MDKKOHTHHEHTalbHUX pakeT PC-20 ( "Carana") B

1999 porti.

e y 1995 pomi Oyno CTBOPEHO aMEPUKAHCHKO-POCIHCHKO-HOPBE3HKO-
yKpaiHcbke mianpueMctBo "Mopcwkuii ctapTt” (Sea Launch), meroro sikoro 0yio
OyIIBHULITBO MOPCBHKOI MIaT(OpMu B pailoH1 €KBaTopa JJii KOCMIYHUX CTapTiB.

CmpaBa B TOMy, 110 caMe€ €KBAaTOp € HaWKpalluM MICIEM I 3aIyCKy, TaK SK

ov



J03BOJIsIE  HAMOUIbII  e()EeKTUBHO BHUKOPUCTOBYBaTH oOepTaHHsA 3emil 1

BIJIPABJISITH BaHTaX1 B KOCMOC HaliMEHIII peCyPCOEMHO.

Opna crpaBa - iHppacTpyKTypa JiJIsl MPOEKTYBAaHHS 1 BUPOOHUIITBA PAKET 1
CYIYTHHUKIB, SIKOI BK€ YMMAaJIO POKIB, 1 PO3BUTKOM SIKOi 3aliMalOThCsl IIAHOBHI
¢axiBmi. [Hma cnpaBa - xuBUM iHTepec 3 OOKY MOJOJIOTO MOKOJIHHA. BiH B
VYkpaini Tex €. Y 2016 pori npoekt ykpaincbkoi komanau Mars Hopper ctaB
nepemoxkiieM XakatoHa NASA B HomiHamii "rismaneki cummartii’. ABTOpHU
IPOEKTY 3aMpOoNOHYBaIM AlIbTEPHATUBHY TEXHOJOTII0 MepeMilieHHs nmo Mapcy.
Ak Bigomo, Ha Mapci po3pskeHa atMmocdepa 1 OUTbIl ciadka cujia TSKIHHSA, HIXK
Ha 3emiil. ABTOpPH TMPOEKTYy 3alpOlOHYBaJIM CTBOPUTH JIITAaK, SKUH,
MPU3EMJISIIOUUCh, Oy e 30MpaTu Jij] 3 MOBEPXHI MIAHETH 1 IEPETBOPIOBATH MOTO B
ra3. BUBUIbHSAETBCS MPU LOMY €HEpPTisi OyJe CTBOPIOBATH PEAKTUBHY TATY IS
HAaCTyHOro CcTpuOka 1 o0OepraHHs mpomenepiB. DakTu4yHO, JiTaKk Oyze

MepeMIIIaTHCs 110 TUTAHETI, IK cTpubae KoMaxa.

Huni B VYkpaiHi TakoX peani3yeTbcsi HM3Ka HOBUX IPOEKTIB Yy Taly3i

pakeToOyIyBaHHS.

Man. HoBiTHs ykpaiHCchKa NpoTHkopadenbHa pakeTa « Henryn»
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Cyano0yayBaHHA

Sx Mopcbka jaepxkaBa YKpaiHa Mae pPO3BUHYTE MOpPChKE 1 PpIUKOBE
cynHoOyayBaHHs. Po3MillleHHST IUX Taiy3eid OpIEHTYEThCSA HAa MOPCHKE
y30epexoks Ta BHYTPIIIHI MaricTpayibHi BOJAHI HUIAIXH. OCHOBHUM ILIEHTPOM
MOPCBKOTO CYIHOOymyBaHHS € MukomaiB, A¢ € 3 CyaHOOYMiBHI 3aBOAM, SKI
MOXXYThb BHUITYCKaTH PI3HOMAaHITHI OKEaHCbKI 1 MOPCBHKI CyAHA-TaHKEPH,
CYXOBaHTaXH1 JU3€b-EJIEKTPOXOIH, BIHNCHKOBI cyaHa. Jpyrum I1eHTpoM
cynHoOyayBaHHS € XEpCOoH, B SIKOMY Ha JIBOX CYJIHOOYAIBHHUX 3aBOJIax
BUITYCKAIOTh Pi13HI THUIHA OKEAHCHKUX 1 MOPCHKHUX CYJIEH, TOKU JJISI MOPCHKHUX
noptiB 1 mopToBi KpaHu. Y KwueBl BUIIYCKAIOTh MOPCHKI TpayJepH.
CynHOpPEeMOHT 1 BHUPOOHUIITBO HEBEIMKUX MOPChKMX cylaeH € B Ojeci,
nmigiBebky Ta Mapiymoni. Mopcbke CyTHOOYIyBaHHS — OJIHA 3 Taly3eu
MalmMHOOYAyBaHHS YKpaiHH, 10 BUPOOJIiE KOHKYPEHTHO3AATHY MPOAYKIIIIO

JIJIsl CBITOBOTO PUHKY.
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®perar «I emvman Cacavioaunuiiy - prarmancbkuit kopadens BMC Ykpainu

PiukoBe cyqHOOYyBaHHSI pO3BUHYTE B XEpPCOHI, € BUITYCKAIOTh KaTEpH,
TEIUIOXOJM, CyAHA O3€pHOro THIly, 3eMcHapsiad, Ta B Kuesi, ne Ha
CyZIHOOYIIBHOMY 3aBOJII BUPOOJISIIOT TpayJiepu, pedpuxeparopu, OyKCUpHI 1
MacaXUpChKi cynHa. PiukoBe cyqHOOyIyBaHHS 1 CYAHOPEMOHT € B [3maini i

BunkoBo (na JlyHai), a Takox y 3amopixoki.

OCHOBHI BHJM MPOAYKIIIi, SIKI BUPOOJSIE LISl Taly3b MAIIMHOOYyBaHHSA :
Cy/JlHa BaHTaXHI Ta BaHTAXHO-TIACAKUPCHKI, TEXHIYHI Ta JIOMOMIXKHI,

MPOTYJITHKOBI, CHOPTUBHI HAaJTyBHI, MOTOPH1 i BECITyBaJIbHI.
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https://uk.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Het%E2%80%99manSahaidachny1994.jpg
https://uk.wikipedia.org/wiki/%D0%93%D0%B5%D1%82%D1%8C%D0%BC%D0%B0%D0%BD_%D0%A1%D0%B0%D0%B3%D0%B0%D0%B9%D0%B4%D0%B0%D1%87%D0%BD%D0%B8%D0%B9_(%D1%84%D1%80%D0%B5%D0%B3%D0%B0%D1%82)
https://uk.wikipedia.org/wiki/%D0%92%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%BE%D0%B2%D0%BE-%D0%9C%D0%BE%D1%80%D1%81%D1%8C%D0%BA%D1%96_%D0%A1%D0%B8%D0%BB%D0%B8_%D0%97%D0%B1%D1%80%D0%BE%D0%B9%D0%BD%D0%B8%D1%85_%D0%A1%D0%B8%D0%BB_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
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https://www.google.com.ua/imgres?imgurl=https%3A%2F%2Fwww.5.ua%2Fmedia%2Fpictures%2Foriginal%2F97249.jpg&imgrefurl=https%3A%2F%2Fwww.5.ua%2Fkyiv%2F-teplokhody-i-shvydkisni-sudna-u-stolytsi-startuvala-rozrobka-marshrutiv-richkovoho-transportu-138511.html&docid=2hEoMQ3azo8wdM&tbnid=CYYRb5mesHUwAM%3A&vet=10ahUKEwiSvI3P-fLWAhXFKcAKHSKjAXoQMwg4KAQwBA..i&w=1680&h=800&bih=662&biw=1366&q=%D1%80%D1%96%D1%87%D0%BA%D0%BE%D0%B2%D0%B8%D0%B9%20%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D1%80%D1%82&ved=0ahUKEwiSvI3P-fLWAhXFKcAKHSKjAXoQMwg4KAQwBA&iact=mrc&uact=8
https://www.google.com.ua/imgres?imgurl=https%3A%2F%2Fimage.zn.ua%2Fmedia%2Fimages%2F645x426%2FFeb2017%2F167934.jpg&imgrefurl=https%3A%2F%2Fdt.ua%2Fpromyshliennost%2Frichkoviy-transport-ukrayini-viydemo-na-vodu-chi-syademo-na-milinu-_.html&docid=qznleO4X9q1X-M&tbnid=c0u7zbgVpLbVJM%3A&vet=10ahUKEwiSvI3P-fLWAhXFKcAKHSKjAXoQMwg5KAUwBQ..i&w=645&h=426&bih=662&biw=1366&q=%D1%80%D1%96%D1%87%D0%BA%D0%BE%D0%B2%D0%B8%D0%B9%20%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D1%80%D1%82&ved=0ahUKEwiSvI3P-fLWAhXFKcAKHSKjAXoQMwg5KAUwBQ&iact=mrc&uact=8
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PO3/11 5

COIIAJIBHO-TPO®ECIHHA OPIEHTAIISA TA MAVMBYTHSI
MMPO®ECIMHA KAP’EPA

[IpodinbHe HaBYaHHS CTApIIOKJIACHHUKIB, Y TOMY YHCII W 3 OCHOB
MAaIIMHO3HABCTBA, MAa€ CIPUATH YCBIIOMJIEHOMY BHOOpPY CTapIIOKIACHUKAMHU
CBOTO TOJIATIBIIOTO HUISAXY.

VY mporieci CTaHOBJIEHHS OCOOMCTOCTI TEepea HEK HEOAMIHHO IOCTal0Th
nutaHHsa: «Kum Oytu?» 1 «Sxkum Oytu?». Bin BiAmoBiied Ha HUX 3aJ€KUTh HE
nutie npodeciiHui NUISIX, a ¥ yce KUTTS JIOAUHU.

ComianbHo-nipodeciiina opieHTaIliss MOJIOJ1 € OAHIEI0 3 HANCKIATHIMIUX 1
HaWroCTpiMX MpoOJeM Cy4acHOCHOI OCBITH. Ha ii BUpillIeHHd CHpsSMOBaHi
JOCITIJIPKEHHST BITYU3HSIHUX 1 3apyODKHUX BUEHUX, Mpallsl Me1aroriB, MCUXOJOTIB,
MPAIIBHUKIB CIYX0 3alHATOCTI, JIIKapiB Ta 3yCHILISA OAThKIB YUYHIB.

EdextuBnictb  pobOTH, CHOpSAMOBaHOI HA  COIIaJbHO-TIPOQeEciiHy
OpIEHTAIlII0 YYHIBCHKOT MOJIO/I1, 3aJIEKUTD B1Jl YMOB, Y SIKMX BOHA 3/IIMCHIOETHCSI.

B ymoBax mpodinbHOro HaB4yaHHS 3a cheuiamizaniero  «OCHOBH
MalTMHO3HABCTBA» 1i PE3yslbTaToM Mae OyTH TOTOBHICTH A0 MpodeciitHoro
CaMOBM3HAaY€HHS 1 (OpPMYyBaHHS SIKOCTEd OCOOMCTOCTI, HEOOXITHUX ISt
MOJALLIOrO 3000y TTs npodecii MalMHOOYJIBHOTO BUPOOHUIITBA.

3Bakaroul Ha Te, IO coliaJbHO-podeciiiHa OpieHTAIliT 3a CBOEKO
CYTHICTIO € COIllaJJlbHO-€KOHOMIYHOIO TIpOOJIeMOI0, a 3a 3MICTOM poOOTH,
MeTomaMu 1 (GopMaMH BHUBYEHHS 1 PO3BUTKY OCOOMCTOCTI — TICHXOJIOTO-
NEJarorivHol Ta MEAUKO-(1310J0TIYHO0, BIJIMOBIIHO MOXXHA BUOKPEMUTH
coIliajbHI, €KOHOMIYHi, TMCHXOJOTIYHI, TMEJaroriuHi, Meau4dHi Ta (i3i0J0riyHi
YMOBH ii BUpimieHHs. BomHo4yac 3a3Ha4MMO, 110 OCKUTBKHU COIliaTbHO-TIpodeciiina

OpI€EHTAIlisl € KOMIUIEKCHOIO MPOO0IeMOI0, BOHA BUMArae 3a0e3MeueHHs] CHCTEMHOT
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oprasizaiiiiHoi po6oTu Ta 3abe3meueHHs AUJAKTUYHOTO MPOLECY, CHEIIalIbHO
OpraHi30BaHOi JisSJTIbHOCTI.

Chouparounch Ha 3a3HAUYEHE BHINE, OP2aHi3ayiliHO-neoa2o2iuti yMo6U
coyianvHo-npoghecitinoi  opienmayii yuHie MW BU3HAYAEMO SK CYKYIHICTh
MOJIOKEHb, BHUMOI, a TaKOX TNEAaroriyHux TMpoIeciB Ta OOCTaBUH, SKi
YMOKJTUBITIOIOTH COIIaJIbHO-TIpoeciiiHe caMOBU3HAYEHHS OCOOUCTOCTI.

OpranizaiifiHo-nieJaroriydi  yMOBH TICHO TIOB’Si3aHI 3 COIlIaJIbHUMH,
€KOHOMIYHMMH Ta TICUXOJIOTIYHUMHU. Bim iX CTBOpEHHS 3aleXUTh €(EeKTUBHICTh
yciel comianbHO-TIpodopieHTaIIITHOT poOOTH.

CouyianvHi ymMo6u CTBOPIOIOTHCS 11 BIUIMBOM IMPOIIECIB, M0 BiIOYBaIOTHCS
B CYCHUIbCTBI: (OpMyBaHHSM i7€ajiB, HOPM 1 I[IHHOCTEH, MiABUIIECHHIM
COIIaJIbHUX CTaHJAPTIB, PO3IIUPEHHSIM CBOOOAM MIANPUEMHUIITBA, PO3BUTKOM
JIEMOKpaTii Ta CaMOBPSyBaHHS, yJIOCKOHAJEHHSM CHCTEMH YIPABIIHHS TOIIO.
Tak, 3MiHa 17€aliB, I[IIHHOCTEH, IO CTaTUCAd B Mepioj] 3A00yTTS HE3aJEKHOCTI
YKkpaiHu 3aKOHOMIPHO B1IOOpa3wiIKcs ¥ Ha 3MIHI COLIATLHO-NPOdECciitHOl
CIPSIMOBAHOCTI MOJIOJ. bajkaHHS MIABUIIUTU COLialdbHI CTaHAAPTH OOYMOBIIIOE
TON (pakT, 110 MOJIOAL JIIOJM MparHyTh 3aliHATH HE OyJb-sfKe BaKaHTHE poOoue
Miciie 3a axoM, a Te, sIKe HaJa€ MOXJMBICTb OTPUMYBATH TiTHY 3apoOITHY
1J1aTy, MaTU BIMOBIAHE COLlaJIbHE CTaHOBHIIE. 3MiHA (DOPM BJIACHOCTI, CBOOOA
MIIPUEMHHUIITBA Ta PO3BUTOK JEMOKpATii HAJalOTh MOXIMUBICTE OyTH HE
HalMaHUM TIpaIliBHUKOM, a BIOKPUTH BJAacHy CIpaBy, OpraHi3yBaTH
N1AIPUEMHUIBKY IISUIbHICTD, BIIbHO 00MpaTH npodecito Ta BUOYJOBYBaTH CBOIO
npodeciitny kap’epy, SKIIO IS IbOTO € EKOHOMIYHI YMOBH.

Exonomiyni ymoseu CTBOPIOIOTBCS y MpOLIEC] PO3BUTKY PUHKIB Mpalll Ta
KamTally, 3MiH Yy CTPYKTYpl €KOHOMIKH, YHPOBAJKE€HHI HOBHX TEXHOJOTIH,
PO3BUTKY I1HHOBAIITHOI Ta 1HBECTHUIIIWHOI ISJIBHOCTI TOIIO. Bim cTBOpeHHS
€KOHOMIYHHMX YMOB Mpo¢eciiiHOi Opi€HTalli 3aJIe’KaTh HAagBHICTh (JIHAHCOBUX Ta
MaTepiaTbHO-TEXHIYHUX PECYPCIB, pOOOUYUX MICIh, KOHKYPEHIIIS Ha PUHKY TIpaIi,
CTaH 3alHATOCTI HACEJICHHS Ta MOJKJIMBOCTI camopeaii3allii JOJIuHu B 00paHiit

cdepi TIsUTBHOCTI.
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[Ipotre ycmix y camopeaiizaiii OCOOMCTOCTI 3aJIeKUTh HE TUIBKU BiJl
COLIIAJIbHUX Ta €KOHOMIYHUX YMOB, aji¢ M BiJl TICHXOJIOTIYHHMX SKOCTEH camoi
JIOAWHHU, aJpKe KO)KHA JIFOJWHA OCOOJMBA 1 KOKHA OCOOMCTICTH MAa€ CBOIO
MICUXOJIOTIYHY CTPYKTYPY.

Ilcuxonociuni ymoeu BU3HAYAIOTHCS 1HJIMBIAYaTbHUMHU OCOOJIMBOCTAMM Ta
SKOCTSIMH, IO XapaKTepU3YIOTh CTPYKTypy ocoOuctocti (ii TeMmIepameHr,
CIPSIMOBaHICTh, 3110HOCT1). Ilcuxosoriuai yMoOBH coliabHO-TIpodeciitHoT
Opi€HTaIlli 3ajexaTh SIK BiJl MCUXOJOTIYHOI CTPYKTYpH OCOOMCTOCTI, Tak 1 Bif
0COOMMBOCTEH BIKOBOTO PO3BUTKY  Tak, y cTapmiomy MiAJiTKOBOMY BiIll
IICUXOJIOTIYHA CTPYKTYpa OCOOMCTOCTI 3a3HA€ CYTTEBUX 3MIH — PO3BUBAIOTHCSA
TaKl MCUXOJOTriYHl (PYHKIII 1 IPOUEcH, K1 MOKYTh BUCTYNaTH NCUXOJOTTYHUMU
yMOBaMH MPO(eciifiHOTO cCaMOBHU3HAUEHHS, a caMe: PO3BUTOK CaMOCBIOMOCTI Ta
pedraekcii, MOTAT 1O CaMOCTBEPAKEHHS, CAMOBUPAXKEHOCT1, CAMOB/IOCKOHAJICHHS
Ha OCHOBI CaMOOLIIHKHM, IIparHeHHd OyTH Ha PiBHI 3 JOPOCIMMH. Y CTapUIOMy
M1JUTITKOBOMY BiIll B YYHIB OKPECIIOETHCS KOJIO CTIMKUX IHTEPECIB, SIKI CTAIOTh
NICUXOJIOTIYHOKO 043010 I[IHHICHUX OpIEHTAlld, CBITOIJISAY, MKUTTEBUX 1
npodeciiiHuX IJIaHIB.

Ha po3BuTOK mcuUXO0JIOTIYHMX  (QYHKIIA  oOpra”iamy, (QOpMyBaHHS
MICUXOJIOTIYHOT ~ CTPYKTYpU  OCOOMCTOCTI  Ta  3A00yTTS  HEOOXIJTHHUX
KOMIIETEHTHOCTEH, HEOOXIMHUX [l YCBIIOMJIEHOTO BHOOpY mpodecii i
MOJIJIBIIIOTO KHUTTEBOTO LUIAXY, TAKOXK CYTTEBO BILIUBAIOTH 1€0A202iUHI YMOBU —
TUAAKTAYHI ~ NOpPOUECH, Yy  SKUX  3JIHCHIOETbCS  colllaibHO-Tpodeciiine
CaMOBHU3HAYEHHS 0COOUCTOCTI.

[lenaroriyHUMU YMOBaMH COLIIAJIBHO-TIPO(DECIITHOT OpieHTALlI] €:

PI3HOMAaHITHICTh (POPM MIPOBEACHHS POOOTH, IO CIPHUAIOTH 3alIKABICHOMY
CTaBJICHHIO YYHIB 10 BUOOPY CBOT'O KUTTEBOIO HUIAXY 1 Mpodecii;

IHIWBIAYabHUM MiAX1A 3 MIATOTOBKH YYHIB JI0 COLIAJIBHO-MPOECiitHOTO
CaMOBHU3HAUEHHS;

aKTUBI3alllsl TMI3HABAJIBHOI JISJIBHOCTI YYHIB Yy mporeci mpodiIibHOTO

HaBYaHHS, TpoQopieHTAIliT Ta coIiai3allli;
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BHUBUEHHS YUHSIMH NMPO(UIIPHUX CHEIKYPCIB Ta Kypcy 3 Bubopy npodecii,
3a0e3MeUeHHs iX 3B’ 53Ky 3 IHIIMMH NPEeIMETaMU;

3aMy4yeHHs! CTAPIIOKIACHKIB J0 MPAaKTUYHOI JISUTbHOCTI, HAOIMXKEHOI A0
npodeciitHoi;

BUKOPUCTAHHS METOJIIB JIarHOCTUKU Ta 3aCTOCYBaHHS KOMI IOTEPHOI
TEXHIKU B MPOBEACHHI MpodopieHTaIiiHoi poOOTH Ta 1HIII.

VY mnpoueci npodeciitHoi opieHTanii Ta NpodUILHOrO HaBYaHHS BUHUKAE
HEOOXITHICTh y 3a0€3MEeUeHHI CYKYIMHOCTI HE TUIBKM 3a3HadeHUX, ajne u
CTBOpEHHI OprasizaiiiiHo-meAaroriYyHuX  yMoOB, fAKI  YMOXJIUBIIOIOTH
YCBIIOMJICHHM BHUOIp y4HSIMHU MpodiIi0 HaBYaHHS Ta ManOyTHBOI mpodecii, 110
BIJINOBIJIA€ 1X MPOQECIiiHIi CIPSIMOBAHOCTI Ta NOTpedaM pUHKY Iparll.

HeoOXiHICT  CTBOPEHHS  OpraHi3aliiiHO-TIeJaroriyHuX  yMOB  JUIS
COLIAJIBHO —TIPO(ECIHHOTO CAaMOBUX3HAUYCHHS YYHIB BUKIMKaHA THUM, L0 Yy
MPOIIEC] BIPOBAKEHHS MPO(1ILHOIO HABUYAHHS B 3araJIbHOOCBITHIX HaBYAJIbHUX
3aKiaax Tpeba HaJaTH YYHSIM MOXJIMBICTh BHOOPY OJHOTO 3 HalpsMiB
npodim3sanii, Bu3HaueHHMX KoHuenimiero mpo@uIbHOrO HaBYAHHS B CTapILii
IIKOJI, SIKI BIANOBIJIAIOTH COLIAJbHO-IU(EPEeHLIMOBAHUM BHIaM AISUIBHOCTI 1
O0OYMOBITIOIOTHCS CYCITUTBHUM PO3IOJILIOM TIPAIIi.

Opnak, BuUOIp mnpoduIiB, [KI MOXE 3alpONOHYBATH IIKOJIA JIyXKE
oOMeKeHUMU. BIbIIICTh MICKKUX 3arajbHOOCBITHIX HIKIT YKpaiHU, 3BaXal0uu Ha
iX HAMOBHEHHS, MOXKYTh 3alpOIMOHYBATH HE OUIbIE ABOX MpodiIiB HAaBYaAHHS, a
CUIbCHKI HIKOJHM 1 TakOl MOXJIMBOCTI, SIK MPaBUJIO, HE MAalOTh OCKUIbKH €
MaJOKOMIUIEKTHUMH. 3TIJHO CTATUCTMYHUX JAHUX CEPEIHs HAlOBHIOBAHICTb
CUIbCBKHMX LIKUI Y OCTaHHI POKH He nepeBullye 150 y4HIB, a MICBKUX — MEHIIA
300. VY Takux 1IKOJaX HE Ma€ MOXJIMBOCTI BIAKPUBATHU MapayiesibHI KJIACH PI3HOTO
podiII0 Ta BBOJMTH MOCAJH MPAKTUIHOTO TICHXOJIOra, COLIAJIBHOTO TIeAarora,
010moTeKapsi, MEIUYHOT CECTPH, IO BIJIMBAE HAa BCIO OpraHi3allil0 HaBYaJbHO-
BUXOBHOTO TPOLECY B IIKOJI. Tomy npobiiemMa CTBOpEHHS YMOB ISt
npodopienTariitnoi poboTu Ta opranizamii NpodiTLHOTO HABYAHHS € JIyXKE

rOCTpOIO 1 NOTpedy€e HOBUX MIAXO/IB Y ii pO3B’sA3aHHI.
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[IpodinpHe HaBYaHHS B CTapIIiid IIKOJII MOXE 3IHNCHIOBATHUCS B TaKHX
dbopmax:

— KJIacH 3 MOTINOJICHUM BUBUCHHSM IMPEIMETIB;

— npodiabHI KJIacu B OAHOMPO(MUIBHUX 3arajJbHOOCBITHIX HaBYaJbHHUX
3aKja/iax;

— npodiibHI Tpynu B Oaratonpo@iIbHUX 3arallbHOOCBITHIX HaBUYaJIbHHUX
3aKiIa/iax;

— mnpodinpbHe HaBUYaHHS 3a 1HAWBIAYaJbHUMH HaBUAJbHHMH IUTAaHAMU 1
porpaMamu;

— IUHAMI4HI TpoUIbHI TPyNH (B TOMY YHCIII PI3HOBIKOBI).

MOo>kJIHB1 TaKOK 30BHIIIHBOLIKIIBHI OPMU TPO(]PIIBHOTO HABUAHHS:

— MDKIIKUIBHI TPO(UIbHI TPYTIH;

— po(d1JIbHI KON IHTEPHATHOTO TUITY;

— OCBITHI! OKPYTH;

— HAaBYAJIbHO-BUXOBHUN KOMILJICKCH;

— MDKIIKIIbHI HAaBYAIbHO-BUPOOHUY1 KOMOIHATH;

— 3araJIbHOOCBITHI HaBYalbHI 3aKjaAu Ha 0a3l nNpodeciiiHO-TEXHIYHUX Ta
BUIIUX HABYAJIIBHUX 3aKJIAJIIB.

[IpodinibHI KJIacu CTBOPIOIOTHCS B 3arajbHOOCBITHIX IIIKOJaX, JIIEAX,
riMHa315X, KoJIeTiyMax, MIKojdax 3 MOTJIUOJIEHUM BUBYEHHSIM OKPEMHUX MPEIMETIB,
a TakoX 3a ydactio MHBK, mo3amkinsHUX HaBYAJIBHUX 3aKJIaIiB.

[IpodinbHi rpynu B OaratonpodiibHUX 3arajibHOOCBITHIX HaBYaJIbHUX
3aKianax 3a0e3neuyroTh MpoQiIbHY MIATOTOBKY TPy Y4YHIB y Kjacax MEBHOTO
HarnpsaMy npodimizauii. Tak, y Kj1aci TEXHOJOTIYHOTO HANpsAMY OpraHi30BYIOTHCS
Ipynu JJIs HABYAHHS 32 3arajbHOTEXHOJIOTTYHUM, TPOo(deciiiHuM Ta 1HXEHEepHO-
TEXHIYHUM CIPSIMYBAHHSIM.

3a 1HAUBIAyaJbHUMHU HABUAJIBHUMHU IJIAaHAMHM 1 MporpaMamMu HaBYaHHS
OpraHi30BYETHCS 3 METOIO 33JI0BOJICHHS 1HAMBIAYaIbHUX 3alUTIB YUHIB. AJle yac,
0 BUIUBIETHCS HaBUAJLHUM IUIAHOM Ha 1HAWBIAyaJbHE HaBYaHHS BKpail

OOMEXEHHUHU SIK 1 MOXIJIMBOCTI Horo (piHaHCyBaHHS, TOMY Il (popMa oprasizaiii
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HaBYaHHS HAaWOUIbII MOLIMpPEHa A7 poOOTH 3 IITbMHU 3 OCOOJUBUMU MOTpedaMu
Ta 00/TapOBaHUMU YUHSAMH, & TAKOK Yy MaJI0 KOMIUIEKTHUX CUIbCHKUX IIKOJaX.

JluHamiuHi TpOQUIbHI TPYNH CTBOPIOIOTHCS 3a Oa)yXaHHSIM YYHIB Y
npodiTPHUX IIKOJAX, 10 MalTh BIAMOBITHI KaJIpH Ta HaJleKHE MaTepiaibHO-
TEeXHIYHE 3a0€3MeYeHHS.

[IpodinpHe HaBYaHHA B 3araJbHOOCBITHIX HaBUYAJIbHHUX 3aKJIaJaxX Mae
CIPHUSATH PO3BUTKY 1HTEpECIB Ta 3A10HOCTEH, MMABUIIIEHHIO MOTHBAIIll YUiHHS Ta
BUOOpPY CTapIIOKJIaCHUKaMH MaiOyTHbOi mpodecii. OcoOIMBO BaXKIMBUM €
BUpIIIECHHS MTpo0ieMu npodeciitHoi opieHTaIlil B poreci mpodiIbHOT0 HaBYaHHS
3 TEXHOJIOTIH, sIKe 3a MEBHUX YMOB Yepe3 CIEeLIaIbHO OpraHi3oBaHy AiSUIBHICTH
MOKe 3a0e3reuyBaTi npogeciiiHe caMOBHU3HAYEHHSI OCOOMCTOCTI Ta MpoQeciiiny
NIArOTOBKY Y4HiIB. [IpoTe MOKIMBOCTI TPpO(]1IBHOIO HABYAHHS B CTBOPEHH] YMOB
npodeciifHOl opieHTAallli YUHIB 3aJIMIIAIOTHCS HE peaTi30BaHUMU.

[lominmenHss yMoB i NpogeciiHOrO CaMOBHM3HAYEHHS  YYHIB,
3MIHCHEHHST JomnpodeciiiHoi Ta MpOoQeciiHOl MITOTOBKK 3 YpaxyBaHHAM iX
IHIUBIAyallbHUX MOXJIMBOCTEH mnependadae Jlep:kaBHuUM cTaHgapT 0a30BOi 1
MOBHOI 3arajibHOi CEpPeaHhOT OCBITHM OCBITHBOI ramy3i «Texnosorii». Ilpote
BIJICOTOK Y4YHIB, 5Kl 3700yBatoTh NMpodeciiHy OCBITY 1 MPAIOI0Th 3a 0OPaHOI0
CHELIaJIbHICTIO HE BIAMOBIAA€ HUHIIIHINA CTPYKTYpl €KOHOMIKHM Ta NEPCIEKTUBAM
11 pO3BUTKY.

OcobmuBo BakiMBa mpobiema coliaabHO-podeciiHol OpieHTaIll IS
YVUYHIB CTapIIMX KJaciB, OCKUIbKM YCBIAOMJIEHHS HEOOXIAHOCTI BHUOOPY CBOTO
KUTTEBOTO NUISIXY HAMaKTUBHIIIE BiOYBAa€ThCA B MIAJTITKOBOMY Ta FOHAIBKOMY
Billi, KOJIU B OPTraHi3Mi NPOXOJATh BEJIMKI (P1310JIOT14HI Ta MCUXOJOTTYHI 3MIHH, a
BUOIp mpodecii 1 mpodinbHe HaBYaHHS K MPOBIJHA AiSUIBHICTh HAOMPAIOTh
BUPIIIAIHHOTO 3HAYCHHS B JKUTTEBIA TEPCIIEKTUBI CTapIIOKIACHUKIB. Tomy
3abe3reueHHs] eheKTUBHOCTI MpodopieHTaIIiHOT POOOTH 3 CTapIIOKIACHUKAMHU
notpedye pPO3KPUTTA Tepel] HUMHU IX peajJbHUX >KUTTEBUX NEPCIEKTHB Y
CYCIUJIILCTBI Ta CHCTEMI PO3MOMUTY TMpalli, akTuBi3amii mpodeciitHoro

CaMOBM3HAUEHHsSI Yy4YHIB, a TaKOXX CTBOPEHHS BIAMNOBIAHUX YMOB IS
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nudepeHnianii HaBYaHHS, YJOCKOHAJIEHHS TEXHOJOTIH mpodopieHTaliiHOT
po6OTH 3 ypaxyBaHHSIM OCOOJMBOCTEH BIKOBOTO PO3BUTKY OCOOHUCTOCTI.

Y mpormeci mpodiabHOTO HAaBYAaHHS 3aBASKH Horo maudepeHiiamii Ta
BUKOPHUCTAHHIO PI3HUX (OpM HOro oprasizamii Ta akTupizamii npodeciifHoro
CaMOBU3HAUEHHS VY4YHIB 3a JIOTIOMOIOI0 TMENaroriyHuX 3aco0iB  MOXYThb
CTBOPIOBATHUCS CIIPUATIIMBI YMOBH I LIJIECIPSIMOBAHOTO PO3BUTKY 1 COLIIANIBHO-
npodeciitHoi opieHTanii y4yHiB. OnHAK, AJIS IIOTO HEOOXITHO BUPIMIMTH, KPIM
y)K€ 3a3HAaueHUX, HU3KY OpraHi3aliiHO-TIeJaroriyHuxX mpodieM, 3 SKUMU
nepeBakHa OUIBLIICTh 3arajJbHOOCBITHIX IIKUT CAMOTYKKH HE CIPaBIISETHCA.
Tomy 3ynuHMMOCS Ha OpraHizamiiHO-TENaroriyHuX MpodiaemMax mnpodeciiHol
Opl€HTAllli YYHIB Yy Ipolieci NpoIbHOrO HaBYaHHS JeTaJIbHIIIIE.

[lin yac mpoBeAEHOTO HAMU AHKETYBAaHHS CTapIIOKJIACHUKHU BiAMITUIN
HACTyMHI TpoOiemMu opraizaimii mpodeciiiHoi opieHTalli y4HIB y IIpoiieci
npo(1ILHOTO HABYAHHS:

1) BiACyTHICTh MOXKJIMBOCTEH JJ1s1 BUOOPY MPOQ1II0 HABYAHHS B IIKOJI;

2) oomexxeHuil BuOip nmpodiiniB Ta npodeciid, AK1 IPONOHYIOTHCS YUHSM;

3) HegocTaTHICTH IHPOpPMaLIMHOTO 3a0e3neueHHs i BUOOpy mpodecii;

4) BiICYTHICTb KBaJi(hiKOBAHOI IOMOTH CIEIIAJIICTIB 3 MpodopieHTAIl]].

Pe3ynbTaT aHKETHOrO OMUTYBaHHS YYHIB 3arajbHOOCBITHIX HaBYAJIBHUX
3aKJIa/liB TOKa3ajiu, 10 MOJMBOCTI Y4YHIB y BHOOpiI Mpodiar0 HaBYAHHS €
HegocratHimi; B MHBK yuHsiM mpornoHyeTbes oOMexkeHuit BUOIp TpodiiiB.
HenocratHimM, He3BakarouM Ha po3IIMPEHHs 1HGOpMAILIiHUX pecypciB Ta
PO3BUTOK 1H(OPMAIIHHO-KOMYHIKAIIIMHUX TEXHOJOTi, € ¥ iHdopmarliiiHe
3a0e3nedeHHs npodeciiHOl OplEHTALlll YUHIB.

[lepeBaskHa  OUIBIIICTH  CTApIIOKJIACHUKIB  MOTPEOYIOTH  JIOMOMOTH
daxisiiB 3 mpodeciitHoi opieHTaIIi].

Pazom 13 TuM, TmpoBeAeHE HaMH  OMNUTYBaHHS  JUPEKTOPIB
3aranbHOOCBITHIX mIKLN [-1II cTyneniB mokasano, 110 BOHM BBaXXat0Th OCHOBHUMU
npoOiemMamMu COIITBLHO-TIPOGECIHHOT OpieHTAIlll YYHIB y mporieci mpodiabHOTOo

HABYaHHS HACTYIIHI:
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1) oOMexeHI MOXIMBOCTI JUIsi TIpAleBIAMITYBaHHS 3a OOpaHOIO
npodeciero;

2) HU3bKUI PIBEHb OIUIATH Mpalll;

3) BiACYTHICTH KoopAuHALIi mpodopieHTaliiHOT poOOTH 31 CiIyk0010
3aMHATOCTI, pOOOTOJABIAMU, NpOoPECiHHUMH Ta BUIIUMHU HaBYAJbHUMU
3aKJiaJjaMu;

4) HepocTaTHE HaBYaJbHO-METOJAWYHE, 1H(OpMaIlliliHe Ta MaTepialbHO-
TeXHIUHEe (3acoOu HaB4aHHs, TpodoOpieHTAIIHI TepPMIHAIN TOIO) 3a0e3MeYeHHS
npodopieHTaIiitHOT pOOOTH.

Meroauct  pallOHHUX Ta MICBKUX METOJUYHUX KaOlHETiB (LEHTPIB)
BIIJIUIIB Ta YIPaBJiHb OCBITH Ta MEAAroriyHi MpaiiBHUKU HABUAJIbHUX 3aKJIaIiB
3a3HAYeHUX o0jacTel y Mpoleci IHTEB’IOBAaHHA MOPSAH 3 MIIKPECICHUMU
JTUPEKTOpaMH 3arajibHOOCBITHIX HaBYAJIBHHUX 3aKjiajiB TpoOJieMamH, Ha3Balu
TaK0XX MPOoOJEeMy HEIOCTATHBOI MiJTOTOBKM BYUTENIB, COLIAIIBHUX MEJAroriB Ta
MPAKTUYHUX TICUXOJOTIB 10 TpodopieHTaliiiHOT poOOTH 3 YUHSIMH y CTapUIUX
KJIacax, a TaKoXK MpodiemMy KoopauHallii npodopieHTaliitHOi poOOTH.

BuBueHHsi 3a3HaueHUX TpoOJieM MOKa3ye, 110 Ha MICIIEBOMY pPIBHI He
3a0€e3MeuyeThCsl HaJleKHA KOOPJMHALS COIllaTbHO-TIPOQOpIEHTAIIHHOT POOOTH
HAaBYAJIBHUX 3aKJIa/iB, IIEHTPIB 3aMHITOCTI, COIIAJbHUX CIIYXO Il MOJIOAl Ta
pob6oroaasiiB. Po6oTa 3 MoJIoqat0 BEACThCA HUMH, SK IPABUIIO, BiJIOCOOJICHO,
0€3CUCTEMHO 1 HE IOCTaTHHO €(PEKTHUBHO.

OxpiM BHUpINIEHHS OpraHi3aliifHUX 1 COLIaJbHO-EKOHOMIYHUX Hpo0sieM
npodeciiiHoi opieHTallii, 3araJbHOOCBITHI HaBYaJIbHI 3aKjIaJd HacamIepes
NoTpeOyIOTh HaBYAIBHO-METOJAMYHOI Ta MaTrepiaabHOI 0azwm il 3a0e3medcHHS
npoiIbHOrO HaBYaHHSA,  BIANOBIAHUX 1H(OpPMAIIMHUX pecypciB, 3aco0iB
HABUYaHHS Ta PO3POOKH CYyYaCHUX MENAroriyHUX TEXHOJOTIH MpodopieHTAIIHHOT
pobotn. MiXK THM, IEHTpaji30BaHE IOCTa4YaHHS 3aco0iB HaBYaHHS, OKpIM
MiIPYYHUKIB, HABYAIbHUX TOCIOHMKIB Ta KOMIT IOTHPHOI TEXHIKH, BXKE IOHA]
JIBAJIATh POKIB B YKpaiHi HE MPOBOAUTHLCS, a KOINTIB MICIEBUX OIOJKETIB HE

BUCTa4ae JUIsI TOpUAOAHHS  HEOOXITHOTO  MPOrPaMHOTO  3a0e3MeUeHHS,
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MICUXOJIOTIYHOTO 1HCTPYMEHTapito, MpodOopieHTAIHHUX TepMIHATIB, amapaTHUX
KOMIUICKCIB, J1Ta0OpaTOpHOTO OOJIalHaHHS, HaBYaJIbHOI TEXHIKH, O0OJIaJHAHHS
HaBYAJBLHUX MalCTEepPEHb MJISl TPYAOBOTO Ta MpodeciiHoro HaB4aHHs Tomo. Jo
TOTO X CTBOPEHHS Ta MIATPUMAHHA MaTepialbHO-TEXHIYHOI 0a3u OCBITHBOI
rany3l «TexHosmorii» BuUMarae HaWOUIBIIMX 3aTpar, IOPIBHAHO 3 1HIIMMH
OCBITHIMU Tajy3siMH, OCKUIBKH caMe B IIiil Tay3i mepeadadyeHo CTBOPEHHS YMOB,
HaOIMKEHUX 110 MpodeciiiHOT IISVIBHOCTI, BUBYCHHS PEATbHUX BUPOOHUUYUX
nmporieciB, (OpMyBaHHS BMIHb 1 HaBHYOK, 3J00yTTS KOMIIETEHTHOCTEH,

HEOOX1THUX 17151 Tpo(eciitHOro caMOBU3HAYEHHS Ta caMopeatizarlii 0COOMUCTOCTI.
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JHomaTok 1

JIABOPATOPHO-IIPAKTUYHA POKOTA Nel
O3HaiiomJIeHHs1 3 TOOYTOBMMH Ta
npogdeciiHUMHU eJTeKTPOIHCTPYMEHTAMU
Obnaounanna ma mamepianu: €ICKTPUYHUN IPUITH, E€JIEKTPOIIYIOBEPT,
nuridyBajibHa MaIlIMHA Ta 1H., IHCTPYKIIT KOPUCTYBAUIB €JIEKTPOIHCTPYMEHTIB.

HocanifoBHICTh BUKOHAHHA podoTH

[EEN

. OrnsHyTH HasBHI €JIEKTPOIHCTPYMEHTH Ta BUSHAYUTH iX IPU3HAYCHHS.
2. O3HallOMHUTHCS Ta 3alMCaTH B 30LIUT TEXHIYHI JaH1 €JIEKTPOIHCTPYMEHTIB

(mapaMeTpu >KUBJIEHHS, OTY>KHICTb, pOO0Y1 IapaMeTpu).

3. BuzHauuTu KJIaCc IHCTPYMEHTY.

4. 3niicHUTH MOPIBHSUTHHY XapaKTEPUCTUKY 3aMpONOHOBAHUX
€JIEKTPOIHCTPYMEHTIB.

5. Ilpountatn npaBuiia 0€3MEYHOIO0 BUKOPUCTAHHS €JIEKTPOIHCTPYMEHTY Ta

IHCTPYKI1O PO BUKOHAHHS POOOTH €JIEKTPUYHUM 1HCTPYMEHTOM.
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JlonaTok 2

JIABOPATOPHO-IIPAKTHUYHA PObOTA Ne?2

3acTrocyBaHHsI AAUTUBHUX TEXHOJIOTIH 1) BUPOOHMITBA BUPOOiB
Mera: o3HalioMUTHCh 3 MeToAaMu 3D-ApyKy Ta MOKIMBOCTAMH iX

BUKOPHUCTAHHSA ISl BATOTOBJICHHS BUPOOIB.

Ingpopmayisn woo0o suxopucmanus AOUMUBHUX MEXHONO02IT

3D-mpyk abo «amamtuBHe BHpoOHHUITBO» (additive manufacturing) —
MPOIIEC CTBOPEHHS MOHOJITHUX TPUBUMIPHUX OO0’€KTIB MPAKTUYHO OYyab-SKOi
T€OMETPUYHOI (POPMHU Ha OCHOBI LIUPPOBOI MOAEIII.

3D-mpyk  0a3yeThcs Ha KOHIEMIII TMOOYJOBH O0’€KTa  MIITXOM
MOCJII;IOBHOTO HAHECEHHS 1IapiB MaTepially, siKi MIOBTOPIOIOTh KOHTYP MOJIEI.

@®aktuyHo, 3D-ApyK € TPOTUIIEKHICTIO OTPUMAHHS BHUPOOIB HUISIXOM
pizaHHs, e GopMyBaHHS JeTalll BiIOYBAEThCS 3a PAXyHOK BUAJICHHS 3aHBOTO
Marepiany.

3D-npyk Moke BUKOHYBaTHUCh HACTYITHUMH METOIaMH:

1. EkcTpynyBaHHsSI — BUYaBIIOBAHHS PO3ILIABICHOTO MaTepiany.

2. ®oromomiMepu3zailisi — 3aTBEpAIHHS TOJIMEpYy yabTpadioneToBuMm abdo

Ja3epHUM BUIIPOMIHIOBAHHSIM.
3. pyk MeTo10M CITiKaHHS 1 IUIaBJICHHS MaTepiaiB.
4. JlaMiHyBaHHSI — CKJICIOBaHHS IIapiB MaTepiay 3 NOJaJbIINM BUPI3AHHSIM.

Haiiuacrime 3D-apyk BUKOPUCTOBYETHCS JUISI:

[ mpoeKTyBaHHS, PO3pOOKH MPOTOTUITY a0 MOel;
[1[13BOpOTHOTO (PEBEPCHOTO) IPOCKTYBAHHS;
[J[Bizyamizanii Ta aHali3y KOHIEIIIIH Ta ifei;

] pyHKIIIOHAIBHOTO TECTYBAHHS 1 BUIIPOOYBaHb,

[l mepeBipku 30UpanHs, HOpMU, KOITHOPY, EPTOHOMIKH;

[J[JcTBOpeHHS KIHIIEBOI MPOAYKIIiT,
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[1[JMakeTyBaHHS 1 MPOTOTHITYBaHHS;

[ JcTBOpeHHS IpeaMeETIiB 1 00'€KTIB MUCTEIITBA;

[1[JcTBOpEHHS MaiicTep-MOeNel A TPOMHUCIIOBOTO JIUTTS;

[J[]cTBOpeHHS IMIIJIAaHTIB, IPOTE31iB 1 MEAUUHUX HaBUYAJIbHUX MOCIOHUKIB.
3acTocyBaHHS aIUTUBHUX TEXHOJIOTIH HAJA€ TaKl IEpeBaru:

[1[13miHa (popMu ab0 YCKIJIQJHEHHS KOHCTPYKIIi 0e3 J01aTKOBUX (hIHAHCOBUX

BUTpAT;

[J[ImiHIMaJIbHUH Yac HA OCBOEHHS HOBOI MMPOAYKIIIT;

[ IImpoK1 MOKITUBOCT] Y CTBOPEHH1 HOBUX (OpM;

[J[lxommakTHe, MOO1IbHE BUPOOHHUIITBO;

[J[]3HUKEHHS KIJIBKOCTI BiIXOAiB BUPOOHHUIITBA;

[J[]To4yHe KOMitOBaHHS (PI3UYHUX TiJ;

[J[IBIACYTHICTb TEXHOJOTIUHUX CKJIQJ0OBUX B MOJIEIII.
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Jonatok 3

3pa3ku 00’€KTIB 11l MPOEKTHO-TEXHOJIOTTYHOI JIAJILHOCTI YYHIB
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Monens rexikonrepa

Monens nitaka
Hopatok 3.

IIpoexT «be3misIOTHHK
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Mnouans nara 280 u*

Mnouans nana 280 u*

106



88400 o 84000 o

\ WIS \ WPCOHAN
(7~ | W — | ——
F Ofveu 1200w’
" > : -
" ‘ T 43320
| || ) .

v ) Kawa OT@ CuoI Kalwa 0OMDOS0XAROW0 /

Mnowans nana 280 u°

B ocTanHiif yac MM Bce YacTiIe 9yeEMO CJIOBO ,,0€3MUIOTHUK . 3’ SABIISIETHCS
Bce OLTBIIIE €HTY31aCTiB, K1 YCIINIHO 30UpaloTh palloOKepOBaHi JiTadbHI arapaTi
CaMOCTIHO. 3BUYaiHO, MpOCTIIIE, MPUAO0ATH TOTOBUIA paglOKEPOBAHMM JIITAK YU
IBUHTOKpWI. Benukuit BuOIp Takux MoeNel mpeacTaBieHo B I[HTepHeT-
MarazuHax. OgHaK caMOCTIHE CKIIaJaHHS PaJioKepOBAHOTO IMPHUCTPOIO HECe Y

co01 barato nepesar:

1) O6’eM KOHCTpyKIIii Ta (GYHKIIIOHATBHOCTI MOJIENI OOMEXYEThCS JHUIIE

Bamoro danTasiero, TeXHIYHUME Ta (PIHAHCOBUMHU MOKJIUBOCTSIMU;

2) MOXIUBICTh HaN0aHHA KOPHUCHMX HAaBHUYOK aBlaMOJCIIIOBAaHHS Ta

HABUYUTHUCS OCHOBAM paJllOKepyBaHHs, palioHaBIraIlii Ta paaiojoKalii;

3) mpu BUHUKHEHHI SKOICh TIOJIOMKH, Jermie Oynae momojaTd il y

CaMOCTIITHO 310paHOMY arapari.
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Bubip ocrhosnux xapakmepucmux maudymmuvoi padiokeposanoi mooeni

[Ipy BUBYEHHI pa/JlOKEPOBAHUX JIITAKIB YBary BiJpa3y IpUBEpPTa€E Te, 110
BOHU BIIPI3HSIOTHCS Y TEPITy Yepry TUIIOM JIBUTYHA. B OCHOBHOMY 1€ MOJedi,
oOnasHaHH1 €NeKTPOJBUTYHOM 4 aBiamojeni Ha J[B3 (ABUryHI BHYTpIIHBOTO
sropsiHHs). JJIs 1MoYaTKIBINIB Kpallle IijIiiae BapiaHT pajioKepOBaHOIO JiTaka 3
CJICKTPOJBUTYHOM. Y TIEPIITYy YEepry JIeTIIe BUKOHATH MOHTaX Ta MPUA0ATH TaKUil
nBUTYH. Bin Oulbmn ekoJioriyHuM, a Takox Oesneunuii. OKpiM TOro, Ha
Oe3MUIOTHUI amapaT 3 EJNEeKTPOJBUTYHOM JIeTIIIE BCTAaHOBUTH BiJcOKamepy,

OCKUJIbKH €JIEKTPONPHUBIJL CTBOPIOE HA TIOPSAIOK MeHIIe BiOpamiil Hixk JB3.

Marepianu s BUTOTOBJIEHHS PaJlOKEPOBAHOIO JIITaKa PI3HOMAHITHI.
Panime 3a BIACYTHICTIO ajbTEpPHATHBU OyJIW MOMYJSpHI aBiamMojeni y
JIepeB’IHOMY KOpMyci. 3apa3 B OCHOBHOMY BHKOPHUCTOBYIOTH PI13HOMAaHITHI
IJJACTUKOBI  Marepianu.  JlJiss  caMOCTIHHOTO ~ BHUTOTOBJIEHHSI  KOPITYCY
paziokepoBaHOro JliTaka Haillkparie miaiiayts marepiann EPO (MoaudikoBanmii

neHoriact) Ta EPP (BcniiHeHHU OTieTHIICH).

OcHOBHA KOHCTPYKIIisl JiTaka MOBHHHA BIANOBIIATA MOTO MPU3HAYEHHIO.
JInst moyaTKIBLIB MIAIMAYTh paiio MOJEN! 3 BETUKUMH HECYYHMMU KPUIAMH(THUITY
rianep). Bin nerme TpumaeThcs Ha BiTpi Ta 3abesneuye AoBruit momit. OpgHak

IUTAHEPH MOCTYIAIOTHCS Y MAHEBPEHOCTI JIITAKaM 3 HEBEJIMKOIO IUIOIIEIO0 Kpuia.

Cucrema kepyBaHHS O€3MIJIOTHUM JITAJLHUM arapaToM CKJIAAA€eThCs 3
JBOX YacTW — MyJbTa JUCTAHIIMHOTO KEpyBaHHS, SIKMI MHepelnae Kepyrodi
IMIyJIbCH T2 TpUMMarO4yoro mpucTporo (mpuitmauva). IlynsT  kepyBaHHS
BIJIPI3HSAIOTHCS OJIMH BiJl OJHOTO KUIBKICTIO KaHAIB KepyBaHHs. KoxeH 3 kaHaliB
Kepye BIAMOBIAHUMH disiMu Ha 00’ekTi. Hampukimam, mpocTimuii 3aBOJICHKUI
paJlOKEpOBaHUM TBUHTOKPWJI OCHAIICHWH HAWUIMPOCTIIIUM JBOKAHAJIHLHUM
MyJIbTOM KEPYBaHHS, SIKUHA 3MIHIOE MOTO IMOJOXEHHS y MOBITPI BHU3-Yropy Ta

BIIEpEe/-Ha3aJ]] 3a JOMOMOTOI0 O0OepTaHHs BIAMOBIMHUX TporesnepiB. Kanamu
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TaK0X MOXYTb BIAMOBIJATH 32 MOBOPOTH BIIPABO-BIIBO, POOOTY CEpBOMPHUBO/IIB
npuctporo, podory kamep Ta GPS #1 T.m. 3a3Buuail mynbT KepyBaHHS IS
paJioOKEpPOBAaHOI MOJIEII 3aKyMOBYEThCS 3a3fanerifb. OCKUIbKH Yy MalOyTHbOMY
MOJIeJIb MOXE YJOCKOHANIOBATUCA — OyAyTh 3 SBISTUCS HOBI JIBUTYHH,
peryysaTopyd BUCOTH, KaMepH 1 T.JI., Kparie ooparu nyiasT JIK He meHmn Hixk 3 6
KaHaJaMH KepyBaHHs. 6-KaHaJbHUI MyJabT JUCTAHLIMHOTO KepyBaHHS Ha 2,41 T

Mae pazaiyc aii 6uts 100 metpis

OxpiM MynbTy AMCTAHLIMHOTO KEPYBaHHS HEOOXIIHUM € MpUHMAIOUYHii
npucTpiil, sike Oyne crnpuiiMaTH CUTHAJIM 3 IyJbTY KEpyBaHHsS Ta NEpelaBaTh
HOro Ha Kepyrodl YaCTUHU JIITAIbHOro amapaty(rnpuiiMay). [Hoal Takl npuctpoi

WUIyTh Yy KOMIUIEKTI 3 IMMyJIbTOM KEPYBAaHHS, a IHOJI iX TpeO KyImyBaTH OKPEMO.

Jlo mpuiimMadya NMPUENHYIOTHCS CEPBONPHUBOAM. SIKMU THI CEPBONPHUBO/IIB
niaidae 10 MOJEN MOKHA JI3HATUCS y MICIX iX Mpojaxy, Ha (opymax asia
JHOOUTENIB YU y CHELIa]i30BaHUX Mara3uHax. Y [KOCTI JABUTYHa J00pe Miaiiae
OE3KOJIEKTOPHUI EJEeKTPOJBUIYH 3 peryiaropom obeptie. lLleit perynarop

3’€JTHYETHCA 3 aKyMYJISITOPOM Ta 4yepe3 HhOTO 3 MpUiiMadyeM Ta CEpBONPUBOIAMU

CxeMa KOMITIOHYBaHHSI KOMIUIEKTYIOUUX PaJIIOKEPOBAHOTO JIiTaKa

1 — Akymynsarop 2 — Kamepa kypcy 3 — Bineokamepa 4 — AHTeHa MpUAMaIO4Yoro
npuctporo 5 — [puitmarounii npuctpii 6 — GPS 7 — Tenemerpis 8 — Perynsarop
obepriB aBuryHa 9 — Bineoantena 10 — Bineonepenaau 11 — LleHTp TsKIHHS
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KoHcTpyKiig crovatky nepeBipsieTbcs Ha MOBEpXHI. BakianBo npuainntu
yBary HaJlalITyBaHHAM IIeHTpa TsoKiHHA. [lpu HempaBWIbHINA LIEHTPOBIN JiTak

HOPMAJIBHO JITATH HE 3MOXKE.

Axkmo Bu Bupimmm ykoMImiekKTyBaTH Bamr  Ge3mijoTHM#  amapar
BiJICOKaMepoIo, OOOB’SI3KOBO TMepeBipTe MO0 dYacToTa KEPyBaHHS JITaAKOM
(uactime 3a Bce 2,4I'T1) He cmiBmajgansa 3 4acTOTOK KEPyBaHHS Kameporo. Y
HANOUTBII MOIMPEHUX BUMAAKaX BOHA 3HAXOMuThCs y aianmazoni 900 1200, 2400
u 5800 MI'u. 3a3Buuaii BiieoTeXHiKa KymyeThCsl MOTYykHIcTIO 0111800 MBT. J{mst
BJIaJIO1 BIJICO3MOMKH HEOOXiJHa aHTeHa (MPOJAEThCs Yy ToBapax s BiJI€O
cnioctepekeHHs1). Ha moBepxHi Tpeba Oy/ie BCTAHOBUTH HAIpaBJEHY aHTEHY, a Ha

JITaKy Tak 3BaHy V-aHTEHY

Axmo Oyae OaxkaHHs, TO MOXHa MOOABUTHUCH 13 TelEeMETpiclo (BUBIJ Ha
€KpaH JOJAaTKOBUX OMIM MOJIOTY) UM aBTONMUIOTOM. MOXKHA TakoXX MpHUI0aTH
rOTOBI CHCTEMH aBTOMAaTH3alli KEpPyBaHHS JITAKOM 4YM rejikontepoM. Bci i
JIOJIATKOB1 TapaMeTpyd MOKHa JIETKO TpuadaTd y Io0aidbHIA Mepexi ud y
creliagi30BaHuX MarasuHax. bineiie iH@opmalii npo podOTy TakuxX MOIyJel

MOXHa 3HalTH Ha popymax paiioat0OUTENIB.
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Honarox 4

IIpoekTt «ExekTpoMo0iiiby»
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Joparok 5

IpoexT «Makert JiTaka»

112



IIpogecii MammHOOYAIBHOT0 BUPOOHUITBA, NOTPiOHI HA PUHKY Mpami

Ykpainu

Inkenep-rexHoJior

[H)KeHep-TeXHOJIOr MOKE MpaIloBaTH B Tally3dX HAyKW 1 TEXHIKH, IO
BKJIFOYAIOTh B c€0€ CYKYIMHICTh 3aC001B, MPUHOMIB, CIIOCOOIB 1 METOIB JIFOICHKOT
JUSTTBHOCTI, CHPSIMOBAaHUX Ha KOHCTPYKTOPCHKO-TEXHOJOTIYHE 3a0e3leyueHHs
KOHKYPEHTOCTPOMO>KHOI MPOIYKIIIi MAIMHOOYTyBaHHsI, OPIEHTOBAHUX Ha: [

CTBOPEHHS HOBUX 1 3aCTOCYBaHHS CyYaCHUX BHUPOOHHUYUX TIPOILECIB 1
TEXHOJIOT1H, 3aco0iB aBTOMAaTH3aIlii, METOMIB MPOCKTYBaHHs, MAaTEeMaTUYHOTO,
(13MYHOTO Ta KOMIT I0TEPHOTO MOJIETIOBAHHS;

BUKOPHUCTAHHA  CyYaCHMX  3aC00iB  KOHCTPYKTOPCBKO-TEXHOJOTTYHOI
1H(OPMATHUKU Ta aBTOMAaTHU30BAHOTO POEKTYBAHHS;

CTBOPEHHSI TEXHOJIOTTYHO OPIEHTOBAHUX BUPOOHUYUX, IHCTPYMEHTAJIbHUX 1
KEPYIOUHX  CHCTEM  pI3HOIO  CIy>)KOOBOrO  MPHU3HAYEHHS;  IPOBEICHHS
MapKETHHTOBUX JOCIIIKEHb.

O06’exTamu npodeciiiHoi  AISUIBHOCTI 1HKEHEepa-TEXHOJIoTa €
MaImuHOOyIBHE BHUPOOHUIITBO, TEXHOJIOTIYHE Ta JOMOMIKHE YCTaTKyBaHHS, iX
KOMILJIEKCH, 1HCTPYMEHTAJIbHI 3acOo0M, TEXHOJOTIYHE OCHAILEHHS, 3aco0u
MPOCKTYBaHHS, aBTOMAaTH3alllii 1 KepyBaHHS;, || BUPOOHWYI 1 TEXHOJOTIYHI
IPOLECH, IHCTPYMEHTAJIbHI CHUCTEMH, iX TIPOEKTYBaHHA Ta BIPOBAIKEHHS,
OCBOEHHS HOBUX TEXHOJOrIA 1 IHCTPYMEHTAIbHOI TEXHIKM; [/ 3acobu
IHCTPYMEHTAJILHOTO, METPOJIOTIYHOTO, J1arHOCTHYHOTO, 1H(GOpMaIliifHOro 1
YOPaBIIHCHKOTO  3a0€3MEUEHHS  MAIIMHOOYJIBHOTO  BHUPOOHUIITBA ISt
3a0e3Me4eHHs] HEOOX1THOTO AKOCTI MPOAYKIIIT, 110 BUPOOISAETHCS;

HOPMATHBHO-TEXHIYHA  JOKYMEHTAIlis, CHUCTEMH CTaHgapTus3aiii i
ceprudikaiiii, METoau Ta 3aco0U BUMPOOYBAHb 1 KOHTPOJIO SIKOCTI BUPOOIB
MAaIIMHOOY/TyBaHHS.

daxiBernp, MO0 OJAEpPXKaB OCBITYy 3a croemiainbHICTIO «TexHomorii

MalIMHOOYAyBaHHs», MOXKE BIJIMOBIAHO 10 (yHAAMEHTAIbHOI 1 CHemiaabHOl
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HiATOTOBKM BHKOHYBaTH Takl BHIM MPOQECiiHOi AiSNIBHOCTI: [] MPOEKTHO-
KOHCTPYKTOPCBHKA; [ | BUPOOHMYO-TEXHOJIOTIYHA; [ | opraHizamiiHO-yIpaBIiHChKa;
] HayKOBO-AOCiAHA; [ | eKCIUTyaTalliifHa.

daxiBelb 3 TEXHOJOTIi MAaTMHOOY/TyBaHHSI MiATOTOBJICHUNA O BUPIIICHHS
TaKuX THUIIIB 3aBJIaHb 3a BUJaMHU TPOQeECiiHOI TISITBHOCTI.

[IpoeKTHO-KOHCTPYKTOPChKA AISUIbHICTD: (DOPMYJIIOBAHHS LIJIEH MPOEKTY,
3aBJaHb MPU BUIAAHUX KPUTEPIAX, HUIBOBUX (DYHKIIISIX, OOMEXKEHHSX, MO0YI0Ba
CTPYKTYpH iX B3a€MO3B’SI3KiB, BHUSBIICHHSI MPIOPUTETIB PO3B’SA3KY 3aBlaHb 13
ypaxyBaHHSM MOpAJIbHUX ACHEKTIB AISUTBHOCTI, [ pO3pOOJICHHS y3arajlbHEHUX
BapiaHTIB BHpIIIEHHA MpoOjeM, aHalli3 BapiaHTIB 1 BUOIP ONTHUMAJILHOTO,
MPOTHO3YBAaHHS HACHIAKIB, 3HAXO/JKEHHS KOMIIPOMICHUX PO3B’S3KIB B YMOBax
OaraTokpuTepialIbHOI HEBU3HAYEHOCTI, IUIaHYBAHHS peali3alli MPOeKTIB;

po3po0Ka MPOEKTiB BUPOOIB 3 ypaXyBaHHAM MEXAHIYHHUX, TEXHOJOTIYHUX,
KOHCTPYKTOPCBKUX,  €KCIUTyaTalliiHUX,  €CTEeTUYHUX,  EKOHOMIYHMX 1
VIOPABIIHCHKUX MMapaMeTpiB; BUKOPUCTaHHS 1H(POPMALIMHUX TEXHOJIOTIN MpHu
IIPOEKTYBaHH1 BUPOOIB.

BupoOHuuo-TexHoIor14Ha AiSIbHICTD:

pPO3pOOJIEHHS! Ta BIPOBA/HKEHHS ONTHMAJIbHUX TEXHOJIOTI BUTOTOBIICHHS
BUpOOIB; [ opraHizaiis 1 epeKTUBHE 3/IIMCHEHHS] KOHTPOJIO SIKOCTI MaTepiaiis,
TEXHOJIOTIYHUX TIPOIIECIB, TOTOBOi MpOAyKIii; [ epeKTUBHE BUKOPUCTAHHS
MaTtepiaiiB, YCTaTKyBaHHs, IHCTPYMEHTIB, TEXHOJOTIYHOTO OCHAIEHHS, 3aC001B
aBTOMaTH3allli, alrOpuUTMIB 1 Mporpam BHOOPY 1 pO3paxyHKIB MapameTpiB
TEXHOJIOTIYHUX TIpoleciB; [/ BuOIp martepiainiB, 00JiafHAHHS Ta IHIIUX 3aC001B
TEXHOJIOTIYHOTO OCHAUIEHHS 1 aBTOMaTu3aulii g peajizamii BHUPOOHHYUX
TEXHOJIOTIYHUX TPOLECIB, BUKOPUCTaHHS I1H(MOpPMALINHUX TEXHOJOTIA MpHU
BUTOTOBJICHHI BUPOOIB; [ po3po0JeHHS MporpaM 1 METOAWK BUIPOOYBaHb,
3ac001B TEXHOJIOTTYHOTO OCHAILIEHHS, aBTOMAaTH3aIlll 1 KepyBaHHS;

METpPOJIOTIYHA TEpPeBipKa OCHOBHUX 3acO0IB BHUMIPIOBAHHS TOKA3HUKIB
SAKOCT1 TPOAYKINi, IO BUPOOJNsEThCA; [ cTaHmapTusamis W cepTudikaris

TEXHOJIOTIYHUX MPOIIECiB, 3aC001B TEXHOJIOTTYHOTO OCHAIIICHHSI.
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OpranizaniiHo-ynpaBiiHCbKa TISIbHICTE: ||

opraHizailisi Tporecy po3poOKH 1 BHPOOHHUIITBA BHPOOIB, 3aco0iB
TEXHOJOTIYHOTO OCHAIIEHHS Ta aBTOMAaTH3allii BUPOOHUYMX 1 TEXHOJOTIYHHX
nporieciB; [ opradizamisi poOOTH KOJEKTHBY BHUKOHABIIIB, TPHAHITTS
YIOPaBIIHCHKUX PIIICHb B YMOBAX Pi3HUX JIYMOK;

oprasizaifisi BUOOpPY TEXHOJIOTIH, 1HCTpyMEHTaJIbHUX 3aco0iB 1 3aco0iB
OOUYHCITIOBAIbLHOI ~ TEXHIKM  TIpU  peaiizalii  MpoleciB  IPOEKTYBaHHS,
BUTOTOBJICHHS, TEXHIYHOIO [[IarHOCTYBAHHS 1 MPOMUCIOBUX BHUIPOOYBAHb
BUpOOiB; [] 3HAXOMKEHHS KOMIIPOMICY MIDXK pI3HUMH BHUMOTramMu (BapTOCTI,
AKOCT1, O€3meKku 1 TEepMiHIB BHUKOHAHHS) SK NPHU JOBTOTEPMIHOBOMY, TaK 1
KOPOTKOTEPMIHOBOMY IUIAHYBAaHH1 1 NPUUHATTS ONTHUMAJbHUX YHPABIIHCHKUX
pimieHb; [ OmIHKa BUPOOHMYMX 1 HEBUPOOHMYMX BUTpAT Ha 3abe3nedyeHHs
HEOOX1THOT SIKOCTI MPOAYKIIIT;

HaBYaHHSA [IEPCOHAILY B paMKax MPUIHATOI OpraHi3alii mpoecy po3poOkH i
(a60) BupoOHUIITBA BUPOOIB.

HaykoBo-nocnigHa qisibHICTh:

JIarHOCTUKA CTaHy JWHAMIKU OO €KTIB JISUIBHOCTI (TEXHOJOTT4HMX 19
MPOIIECIB, YCTAaTKyBaHHs, 3aCO0IB TEXHOJOTIYHOIO OCHAIICHHS, aBTOMaTH3aIlii 1
KEpyBaHHs) 3 BUKOPUCTAaHHSAM HEOOXITHUX METO/IIB 1 3aC001B aHaI3y; CTBOPECHHS
MaTeMaTHIHUX Ta (I3UYHUX MOJICJICH IPOIIECiB 1 CUCTEM, 3aCO0IB aBTOMAaTH3AIlli
1 KepyBaHHf, IUIAHYBaHHS EKCIEPUMEHTY 1 BHUKOPHCTaHHS  METOJHUK
MaTeMaTUyHOi 0OpOOKHU pe3yNbTaTiB; BUKOPUCTAHHS 1HPOPMALIHHUX TEXHOJIOT1H
1 TeXHIYHMX 3aco0iB TMpU poO3poOIll HOBUX TEXHOJOTriH 1 BUPOOIB
MalMHOOyAyBaHHS.

Excrnuyarariiiina JISIBHICTD: HaJIaroJUKEHHS Ta periaMeHTHE
eKCIUTyaTalliiiHe 00CIyroByBaHHsS OOJaJHaHHA 1 3aco0iB TEXHOJIOTTYHOTO
OCHAILIEHHS, aBTOMaTH3allli ¥ KepyBaHHs; BUOIp METOAIB 1 3ac00IB BUMIPIOBAHHS
EKCIUTyaTallfHUX XapaKTEPUCTUK BUPOOIB, 3aC00IB TEXHOJIOTTYHOTO OCHAIICHHSI,
aBTOMAaTHU3allll i KEPyBaHHsI, aHAJII3 EKCIUTyaTallliHIX XapaKTEePUCTHK.

KBaniikaiiitni BUMOTH J10 1H)KE€HEpa-TeXHOJI0Tra BUPOOHNYOT AUTHHUIIL
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[H)KeHep-TeXHOJIOT MOBUHEH BUKOHYBATU Takl BUAM POOIT: [ po3podmaru
3 BHUKOPHCTaHHSIM CHCTEMH aBTOMaTu3oBaHoro rmnpoektyBaHHs (CAIIP)
TEXHOJIOTIYHI TPOIECH Ha MPOMYKINIO, IO BUTOTOBISETHCSA IUTHHUIICIO; [
BIIPOBA)KYBATH TEXHOJIOTIYHI TIPOIECH Yy BUPOOHMIITBO; [| BCTaHOBIIOBATH
MOCTIOBHICTh BUKOHAHHS POOIT 1 MapUIPyT MPOXOJKCHHS NPOayKIii; [
pO3pOOIATH TUIAHW PO3MIIIEHHS OOJaJHAHHS, TEXHIYHOTO OCHAIEHHST 1
opraHizaiii poOOYMX MiCIlb, PO3PAXOBYBaTH BHUPOOHUYI TOTYKHOCTI W
3aBaHTAXKCHICTh 00JIaIHAHHS; OpaTH y4acTh Y po3poOIli TEXHIYHO OOIPYHTOBAHUX
HOpM 4Yacy, JIHIMHMX 1 CITKOBUX rpadikiB, y BiANpaibOByBaHHI BHpPOOIB Ha
TEXHOJIOT14HICTh, PO3PAaXOBYBATH HOPMATHUBH MaTepiaibHUX BUTPAT, EKOHOMIUHY
€(EeKTUBHICTh TEXHOJOTIYHUX TMPOIECIB, SKI MPOEKTYIOThCA; [ po3poldisaTu
TEXHOJIOT1YHI HOPMAaTUBHU, IHCTPYKIIi, CXEMHU CKIaJaHHsAl MaplIpyTHI KapTu
TOIIO; || PO3pOONSTH TEXHIYHI 3aBIaHHS HAa MPOEKTYBaHHS MPUCTOCYBaHb,
OCHAILIEHHS 1 CIEUIAJbHOTO 1HCTPYMEHTY, Nepen0adyeHuX TEXHOJIOTiE€r, OpaTh
y4acTh y po3poOIll Kepyrouux mnporpam ais ycratkyBanus 3 UIIK; [ mpoBoguTu
MAaTeHTHI JOCHIIPKEHHSI 1 BU3HAYATH IMOKA3HUKW TEXHIYHOTO PIBHSA OO0’ €KTIB
NPOEKTYBaHHS, TEXHIKM 1 TEXHOJOrii; OpaTh yd4acTb y NPOBEICHHI
CKCTIICPUMEHTAIbHUX POOIT 3 OCBOEHHS HOBHUX TEXHOJIOTIYHUX MPOIECIB 1
BIIPOBA/KCHHIO iX Y BHPOOHMIITBO; 3IHCHIOBATH KOHTPOJb HAX JOTPUMAHHIM
TEXHOJOTIYHOT auciuiuiind B 20 1exax 1 MpaBHIBHOK EKCIUTyaTalll€ro
TEXHOJIOTIYHOTO YCTAaTKyBaHHS; aHANI3yBaTH TMPUYMHH OpaKy 1 BHUITYCKY
MPOAYKINi HHU3bKOI SKOCTI, OpaTH ydacTh y po3poOill 3axodiB IIOA0 iX
MOTIEPE/KEHHSI Ta YCYHEHHs; pPO3pOOJSATH METOIM TEXHIYHOTO KOHTPOIIO 1
BUNMPOOYBAaHHS NPOAYKIIi; PpO3MNISIAATA PallOHANI3aTOPChKl MPOMO3MIIT 3
BJIOCKOHAJTFOBAHHS TEXHOJIOT1i BUPOOHUIITBA 1 JaBaTH BUCHOBOK MPO JOILIbHICTD
iX BUKOPUCTAHHS B yMOBaX ITiIMPUEMCTBA.

[HXeHep-TeXHOJIOT TMOBUHEH 3HATH: TOCTAHOBH, PO3MOPSKCHHS, HaKa3u
BUIIUX KEPIBHUX OPraHiB; METOJWYHI 1 HOPMATHUBHI MaTepiajid 3 TEXHOJOTTYHOI
MIATOTOBKH BUPOOHUIITBA; KOHCTPYKIIIIO BHPOOIB, Ha SKI MPOEKTYETHCS

TEXHOJIOTIYHUM MPOIEC; TEXHOJOTI0 BUPOOHHUIITBA MPOAYKIIT MiAMPUEMCTBA,
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NEPCIEKTUBH PO3BUTKY MIANPUEMCTBA, CUCTEMH 1 METOAM MPOEKTYBaHHS
TEXHOJIOTIYHUX TPOIECiB; [ | OCHOBHE TEXHOJOTIYHE YCTATKyBaHHS 1 TMPHUHIIUIN
fioro po0OoTH; [| THUMOBI TEXHOJOTIYHI MPOIECH U PEKUMU BUPOOHUIITBA;
TEXHIYHI BUMOTH, METOJIM AaHali3y TEXHIYHOTO pIBHA OO’€KTIB TEXHIKH 1
TEXHOJIOT1i; [ | OCHOBHI BUMOTHM HAayKOBOI OpraHizallii Iparii npu IpoeKTyBaHHI
TEXHOJIOTIYHUX TPOIIECiB; OCHOBH TPYAOBOTO 3aKOHOJIABCTBA, IIPaBUIa 1 HOPMHU
OXOPOHM TIpalli, TeXHIKM OE3MeKH, BHUPOOHWYOI CaHITapii ¥ MPOTHIOKEKHOTO

3aXUCTY.
BepcrarHuku mmpoxkoro npodgijiro

3aBnaHHs Ta 00OB’SI3KU. BUTOTOBIATH BUPOOM 3a JAOMOMOIOI0 TOKapHUX,
(dpe3ep HUX, CBEPUIMIIBHUX, CTPYrajlbHUX, IUTI(PYBAIBHUX Ta 1HIIMX BEPCTATIB.
BusHauat nmpupatHicTb Martepiany s 00poOsieHHsA.  JoTpumyBaTucs
TEXHOJIOT1YHO1 TMOCJII0B- HOCTI MiJl Yac 0OpOOJICHHS 3aroTOBOK. 3HATU OyJ/OBY,
OpPUHIMO Al BepcTaTiB Ta MpaBuia ix ekciuryaramii. Po3ymiTé oc- HOBHU
B3a€EMO3aMIHHOCTI JIeTajeil 1 CUCTeMH JOIYCKIB. Y MpoIleci Mmpaii BepCTaTHUKH
BUKOPUCTOBYIOTh KOHTPOJBHO-BUMIPIOBAJIbHI MpPHU- JaJH, CIIOCapHI Ta 1HII
cremiajgbHl I1HCTPYMEHTHM Ta NPHUCTPOi Toulo. BepcTaTHUKKM TOBUHHI MaTH
rOCTpUil 3ip, XOPOUIy KOOPJAWHAIID PYXiB pyK, OyTH (PI3UYHO 1 MCHXIYHO
3nopoBuMH. JJi1 HaB4YaHHS 1 pOOOTH BEPCTATHHUKIB BaXXJIMBO MAaTHU TEXHIYHE
MUCJICHHS, BMITM YWTaTH  KPECJICHUKH, OyTH CHOCTEPSKIMBUMHU  Ta
nparenooHumMu.  3100ytH  mpodecito MOkHa Yy  NpodeciiHO-TEXHIYHUX
YUWJIMINAX, a MiJBUIIYBaTH (axoBy MIATOTOBKY — Yy BHUIIMX HaBYaJIbHUX

3aKJIaax.
HanagHuku BepcTaTiB Ta aBTOMATUYHMX JIHIA

3aBganHs Ta 000B’s3ku. HamaromxeHHss BepcTaTiB, MPUCTOCYBaHb,
IHCTPYMEH- TiB, IIEPEBIpKA CIPABHOCTI CUCTEM aBTOMATUYHOTO YIIPABJIIHHS JTIHIH,
CIIOCTEpEXKEH- HS 3a po0O0TOI OO0JaJHAHHS. YCYHEHHsS HeCHpaBHOCTEH. Y
mpolieci mparl HaJdaJHUKA BEpPCTaTiB Ta aBTOMATHYHUX JHIA BUKOPUCTOBYIOThH

KOHTPOJIbHO-BUMIPIOBAJIbHI MPUJIAJAN Ta CIIOCApHI 1HCTPYMEHTH, CKJIaIH1
1L/



MEXaHi3- MU Ta MPHUCTPOi, EICKTPOMOHTaXHE oOmamHaHHS Tomio. /(s pobotu
HaJIaJHUKIB BaKJIMBI CIIOCTEPEKIIUBICTh, PO3BUHEHI 3/110HOCTI JJI JIOT1YHOTO 1
TBOPUOTO MHCIEHHS. BakimBi TakoX Taki SKOCTI, SIK aKypaTHICTh, Bij-
MOBIAANBHICTh, YMIHHS CTPUMYBAaTh ceOe y KPUTHYHUX cuTyamisx. Js
OBOJIOJIIHHSI TIpodecielo HajagHUKa HEOoOXiJHI 3HaHHSA 3 (I3UKH, TPYIOBOTO
HABYaHHS, KPECJIICHHS, MaTeMaTWKW. HamamHWKu BepcTaTiB Ta aBTOMATHYHUX
JHIM TTOBUHHI MaTH TOCTPUM 31p, NOOpHUH CIIyX, XOpOIIYy KOOPAMHAIII PyXiB
pyK, OyTH (H13UYHO 1 TICUXIYHO 3JI0POBUMHU, HE MATH MEJIUYHUX MPOTHUIIOKA3aHb.
3100yTu mpodeciro MoxHa Y TPOPECIHHO-TEXHIYHUX YIWIIUIIAX, a T1IBUIYBATH

(daxoBy MiJIFOTOBKY — y BUIIUX HABYAIbHUX 3aKJIaJax.
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