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Crpykrypa

eK3aMeHaliifHOro OijieTy 10xaTKOBOro gaxoBoro icnury
10 acmipaHTypu i3 cneniagbHocTi G9 «Ilpukiagna MexaHikay

JlomatkoBuii (haxoBUM ICIIUT JIJIT KOHKYPCHOT'O BIOOpPY OCIO 70 acIipaHTypH 3a
cremianpHicTIO G9  «llpukianna MexaHika» Ui 3J00yTTS OCBITHBO-HAYKOBOTO
CTYIIEHS «JOKTOp (pitocodii» mpoBOAUTHCS Y (hOpMI TECTIB.

JUis BcTynmy A0 acmipaHTypu OuleT Al NpPOBEIEHHS JOJaTKOBOro (haxoBOro

ICTIUTY CKJIAA€ThCs 3 S0 TECTOBUX MUTAHb, KOKHE 3 SIKMX OLIIHIOETHCS 2 OajaMu.

PesynbpraTu momatkoBoro ¢paxoBOTO ICIUTY OIIHIOKOTHCS 3a mkaigor Bia 100 go
200 GamiB.
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I[Muranusa 101aTKOBOr0 GaxoBoOro icmury
|I. TeopeTuuHi OCHOBHM T€XHOJIOTii MAIIMHOOY/TyBAHHS
1. TexHiyHa MIArOTOBKA MAIIMHOOYIIBHOTO BUPOOHUIITBA.
2. BupoO6Huunii Ta TexHoJoriyHui npouecu. CTpyKTypa TEXHOJIOTIYHUX MPOIECIB.

3. Tunu wmammHOOYIBHUX BHUPOOHUIITB. TEXHIYHI XapaKTEPUCTUKH PI3HUX THUITIB
BUPOOHHMIITB.

4. TexHOJNOTI4YHICTh KOHCTPYKILIIi BUpOOiB. BianpamtoBanHs BUpoOy Ha TEXHOJIOTIYHICTb.

5. TouHicTh AeTajel 1 TOYHICTh MamuH. OCHOBHI IIOKa3HUKU TOYHOCT1. MeToaun
JIOCSITHEHHS TOYHOCTI JIeTajll Ta TOYHOCT] MAaIlINHH.

6. Po3citoBaHHs XapakTEPUCTUK SKOCTI BUPOOIB. CHCTEeMAaTHYHI Ta BUIAJKOBI MOXUOKH
TOYHOCTI OOpOOKH 3aroToBOK. OCHOBHI 3aKOHHM PO3MOALTY CUCTEMATUYHUX MOXHOOK
TOYHOCTI. [X BUKOpUCTaHHS.

7. CxiaioBl 3arajibHOTO TIOJISI PO3CIIOBaHHS PO3MIpIB OOpOOIIIOBAHUX 3aroTOBOK BiJl
BUIMAQJIKOBUX ITOXMOOK. Bu3HaueHHS CcyMapHOi IMOXHOKH OOpOOKH PO3paxyHKOBO-

aHAIITUYHHUM METOIOM.

8. Po3mipHi manmiorn y BupoOax mammHoOymyBaHHs. [100ymoBa, po3paxyHOK Ta aHami3
PO3MIPHUX JIAHIIIOT1B.

9. OcHoBHI TONIOKEHHA Teopii OasyBaHHA. basyBaHHS 3aroToBOK Ta JeTajeil pi3HOI
dbopmu. [ToBHE 1 HEMOBHE Oa3yBaHHS.

10.IToOymoBa Ta peanizallis TEOpETUUHUX cxeM 0azyBaHHs. [loxnOku 6a3zyBaHHS.
11.TTpu3nayeHHs TexHONOTTYHUX 0a3. [IpuHIMTIN CyMilIeHHS 1 cTamocTi 6a3.

12. TunoBi KOMIUIEKTH TEXHOJIOTIYHUX 0a3 rmpu 0OpoOili 3ar0TOBOK PI3HUX KJIACIB.
13.KopcTKicTh 1 TOAATIMBICTh TEXHOJOTIYHOI CHCTEMU. MeTOoau BHU3HAUCHHS Ta

M1BUIIICHHS dKOPCTKOCTI TEXHOJIOTTYHOT OOPOOHOT CUCTEMHU.

14 SlkicTh NOBEpXOHB JIeTajel MAlIUH Ta ii TEXHOJIOTTYHE 3a0e3MeYeHHS.
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15.TexHonoriyHa crajakoBicTb. [IposB TEXHOJIOTIYHOI CHAAKOBOCTI TIPH  aHai3i
eKCIUTyaTallliHUX BJIACTUBOCTEH JeTaIel MaIlluH.

16.CriemtianibHi ~ TE€XHOJIOTIYHI ~ MeTOAM  (OPMOYTBOPEHHS  TIOBEPXHEBOTO  Iapy
00p00OIIOBaHUX 3aTOTOBOK.

17.Ilpunycku Ha MeXaHIuHy 00pOOKY 3aroTOBOK JeTajieii MalivH. BusHaueHHs BETUYUHU
MIHIMQJIBHOTO ONIEPAIIITHOTO MPUITYCKY.

18.I1poAyKTUBHICTh T4 €EKOHOMIYHICTh MEXaHIYHOT 0OPOOKH 3arOTOBOK JCTajCi MallluH.

19.Texniune HopmyBaHHs mpami. Knacudikamis 3atpar pobouoro uacy. CTpykTypa
HOPMH 4acy.
20.BuszHadeHHS €EKOHOMIYHOI €(PEKTUBHOCTI TEXHOJIOT1YHOTO IMIPOIIECY.

21.0Ontumizariiitai 3agadi 3a0€3Me4eHHs MPOAYKTUBHOCTI, TOYHOCTI Ta AKOCTI TTOBEPXOHB
IIPU MEXAH1YH1 00pOOIIl 3arOTOBOK J€Tale MAlllHH.

1. IIpoexkTyBaHHS TEXHOJIOTTYHUX NMPOLECIB MEXaHIYHOI 00POOKH 3ar0TOBOK
AeTajied Ta CKJIAJAHHA MALIUH

22 .1lpoexTyBaHHSI TEXHOJIOTTYHOTO MPOLECY MeXaHiuHOi OOpOOKM 3aroTOBOK JeTalie.
[linroToBKka 1 BUBYEHHS BUXIJIHHUX MaHUX (TIEPIIMNA €Tam PO3POOKH TEXHOJIOTTUHOTO
IpOlIeCy BUTOTOBJICHHS JeTaIl).

23.I1poekTyBaHHSI TEXHOJIOTIYHOTO TPOIIECY MEXaHIYHOiI OOpPOOKH 3aroTOBOK JeTajei.
@dopMyBaHHA OCHOBHHMX TEXHOJOTIYHMX 3a7ad Ta MNPUUAHATTS TOMEPETHIX
TEXHOJIOTIYHUX  pileHb (Apyruil eram po3poOKHM  TEXHOJIOTIYHOTO  MPOIIECY
BUTOTOBJICHHS JI€Tall).

24 .1lpoexTyBaHHSI TEXHOJIOT1YHOTO MPOLECY MeXaHiuHOi OOpOOKM 3aroTOBOK JeTale.
JloriuHa oIllHKa BapiaHTIB MeXaHIYHOT OOPOOKH 3aroTOBOK JeTajei 1 BUOip HaHO1IbII
OPUUHATOTO (TPETIN eTan po3pOoOKH TEXHOJIOTTYHOTO MPOLECY BUTOTOBJICHHS JAETall).

25.11poexTyBaHHSI TEXHOJIOTTYHOTO MPOLIECY MEXaHIuHOI OOpOOKM 3aroTOBOK JeTaliei.
PosmipHuii  aHami3  TEXHOJOTIYHOTO mporecy (4eTBepTHil  eTam  PO3pPOOKHU
TEXHOJIOTIYHOTO MPOIECY BUTOTOBJICHHS JETai).

26.1IpoexTyBaHHS TEXHOJIOTTYHOTO MPOLIECY MEXaHI4HOT OOpOOKH 3aroTOBOK JIE€TaleH.
Bubip o0nagHaHHs, TEXHOJOTIYHOTO OCHAIEHHS Ta BUKOHAHHS PO3PaXyHKOBUX POOIT
(0’ siTHi eTar po3pOOKU TEXHOIOTTYHOTO POIIECY BUTOTOBIICHHS IETall).
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27.0OdbopMmIleHHS TEXHOJIOTTYHOI JJOKYMEHTaIlii 00poOKH 3arOTOBKM JI€Tall.

28.IlpoexTyBaHHs yHI()IKOBAaHUX TEXHOJOTIYHUX TpoueciB. CyTHICTb, 3HAYEHHA Ta
00JacTh 3aCTOCYBaHHA YHI1(1KOBAHUX TEXHOJOTIYHHUX MPOIIECIB.

29.I1poekTyBaHHS TEXHOJIOTIYHHUX MPOIIECIB CKIAJaHHSI MAIIH (CKJIaadbHUX OJWHHMII).
Po3po6ka mociAOBHOCTI Ta 3MICTy Omepalliil 1 HOpMyBaHHSI TEXHOJOTIYHUX MPOIECIB

CKJIaJaHH.

30.0¢dopmiieHHs! TEXHONOTTYHOI JOKYMEHTAIT CKJIaJJaHHsI BUPOOY.

1. TexHoJI0Tisl BUTOTOBJICHHSI THIIOBHUX /1€TaJIed MAIlIHH
31.TexHosoriss BUTOTOBJICHHS CTaHUH 1 paM. THUIIOBI TEXHOIOTIYHI MapUIPYTH.

32. TexHomoriss BHUTOTOBICHHS KOPIyCHUX JeTalell. MeToau BHKOHAHHA OKPEMHX
orepariii Mpyu BUTOTOBJIEHHI KOPITYCHUX JETaJEH.

33.TexHomoriss BUTOTOBJICHHS BaXKeIiB, BUWIOK 1 MaTyHiB. MeTOIM BUKOHAHHS OCHOBHHUX
oreparriu.

34.TexHo0risi BATOTOBJICHHS CTYHIHYACTUX BaJliB. THUIOBI TEXHOJIOTTYHI MapIIPYTH.

35.TexHomoriss BUTOTOBJICHHS KOJIHYACTUX BalliB. MeETOAM BHKOHAHHS OKPEMHX
orieparti.

36.TexHomoriss BUTOTOBJICHHS PO3MOIUTHPHUX BajliB. 3a0€3MeUeHHS IKOCTI BUPOOIB.

37.TexHomoris  BUTOTOBIEHHS IMIIIHAPUYHUX 3yOdactux komic. OcobmmBocTi
(hopMOyTBOpEHHSI 3y0UacTUX BIHIIB MPSAMO3YOHX 1 KOCO3YOUX KOJIIC.

38.TexHomnoriss ~ BUTOTOBJEHHS  KOHIYHUX  3yOuactux  komic.  OcoOamBOCTI
dbopMOyTBOpEHHS 3y0UacTHX BIHIIIB.

39.TexHooriss BUTOTOBJICHHA YepB'AUYHUX 3yOuacTuX Kosic. OCHOBHI TEXHOJIOT1YHI
oreparlii 3y00yTBOpPEHHS.

40.TexHOJOTisI BATOTOBJICHHS IIMIIHAPUYHUX 1 TII000TTHUX YEPB'SIKIB.
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41.TexHom0T1sl BATOTOBJICHHS KIIMHOBUX, 3yOUacTUX 1 WJIIHAPUYHUX IIKIBIB.

42.TexHONOTisI  BUTOTOBJICHHS  3IpOYOK  JAHIIOTOBUX  mepemad.  OcoOmmBOCTI
BHUTOTOBJICHHS 31pOYOK IS OaraTopsIHuX mepead.

43.TexHONIOTisl BHUTOTOBICHHS JIeTale 3 IJIOCKO-TIPSIMOJIHIMHUMH, KOHTYpPHO-
(aCOHHMMH 1 TIIOCKO-KPUBOJIIHIMHUMH (PACOHHUMU MTOBEPXHAMHU.
V. PizanbHi iHcTpyMeHTH

44 PizanpHuit iHCTpyMeHT. Knacudikarisi pizagbHUX 1HCTpYMEHTIB. DYHKINT pi3ajgbHUX
IHCTPYMEHTIB Ta MEPEyMOBH X BUTOTOBJICHHS.

45.InctpymenTtanpii  Matepiani. Krnacudikaiiis, OCHOBHI BJIACTHUBOCTI Ta 00JacThb
3aCTOCYBaHHS.

46.0cHOBH KOHCTPYIOBAaHHS pi3aJbHOTO I1HCTPYMEHTY. YMOBH (OPMOYTBOPEHHS
MOBEPXOHb AeTaneil. OCHOBHI YaCTUHU Pi3aJbHOTO THCTPYMEHTA.

47.Pi3ui. Knacudikaiisi, KOHCTPYKIli, T€OMETPUYHI Ta KOHCTPYKTHBHI HapaMmeTpHu.
Cxema pi3zaHHs.

48.®aconni pisui. [lpusnauenns, kimacudikamis Ta KoHCTpyKIi. [IpodinroBanHs
dacoHHUX pi3iiB. ['eoMeTpHUUHI Ta KOHCTPYKTUBHI MapameTpu. Cxema pi3aHHS.

49.TnctpyMeHnTu ajis oOpoOKH OTBOPIB: CBEp/jia, 3€HKEPH, PO3BEPTKHU. ['eomeTpuuHi Ta
KOHCTPYKTHBHI napameTpu. Criocobu 3akpirieHHsa. CxeMa pizaHHs.

50.@pe3u 3arampHOrO mnpu3HaueHHS. Kacudikaris, KOHCTPyKIii, T€OMETpUYHI Ta
KOHCTPYKTHUBHI napameTpu. Criocobu 3akpimieHHsa. CxeMa pi3aHHsL.

51.®aconni ¢pe3u. Khnacudikaiisi, KOHCTPYKIli TIE€OMETpPUYHI Ta KOHCTPYKTHUBHI
napameTpu. [IpodintoBanns paconnux ¢pes.

52 Ilporsoxku. IlpusHadeHHs, BHAM, KOHCTPYKIli, T€OMETPHUYHI Ta KOHCTPYKTHBHI
napametpu. Crioco6u 3akpirieHHs. Cxema pizaHHs.

53.IncTpymenTu st HapizaHHs pi3i. Buaw, KOHCTPyKIIii, reOMETpUYHI Ta KOHCTPYKTHUBHI
napametpu. Criocobu 3akpirieHHs. CxeMu pi3aHHs.
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54.InctpymenTu 11 HakaTyBaHHs pi3l. Buau. Konctpykii. ['eomeTpuyni Ta
KOHCTPYKTHBHI napameTpu. Criocodu 3akpimieHHsa. CxeMu pi3aHHs.

55.IncTpyMenTr Uit 0OpOoOKM UMIIHAPUYHUX 3yOuactux koiic. Bumu. Konctpykuii.
['eomeTpuyHi Ta KOHCTPYKTUBHI apameTpu. Criocobu 3akpimieHHs. Cxemu pizaHHS.

56.IncTpyMenTu myia 00poOKHM KOHIUHUX 3yOdacTux koumic. [HCTpymeHTH 17151 00pOOKH
3ybuacTux Koiic 3 TBUHTOBUM 3yOoM. Bumu. Konctpykmii. ['eomerpuuni Ta
KOHCTPYKTHBHI napameTpu. Criocobu 3akpimieHHs. CxemMu pizaHHs.

57.A0pa3uBHI IHCTPYMEHTH JJ1s1 (QiHIMIHOT 0OPOOKH MOBEPXOHb. Pixkyui
matepianu. KoHcTpykiii iHCTpyMeHTiB. Pexumu pizaHHs.

V.MeTtaJiopi3zajibHi BepcTaTu

58.Tokapni Bepcratu. Ciyx00Be TpH3HA4YCHHS Ta iX XapakTepucTuku. OCOOIMBOCTI
BUKOPUCTaHHA PI3HUX THUIIIB BEPCTATIB 1-i rpynu.

59.Bepcrat  cBepTyBaIbHO-pO3TOUYBaNbHOI Tpymu. Ciay:kO0Be TMpU3HAYEHHS Ta
0COOJMBOCTI IX BUKOPUCTAHHS.

60.@pe3epri Bepcratn. Tumu  dpesepHux BepcrariB. Ciyk00Be NpPHU3HAYCHHS Ta
0COOJIMBOCTI X BUKOPUCTAHHSI.

61.ITo3noBxubO-Pppe3epni  Bepcratu.  OcobnuBocTi  KOHCTpykIi.  Ciyx060Be
pU3HAYCHHS.

62.ITonepeuno-dpesepui Bepcraru. OcobmuBocTi KOHCTPYKITi. Ciry:k00Be MTpU3HAYEHHS.

63.3y00dpe3epri 1 3ydomoBOanbHi Bepctatn. KoHCTpykTHBHI pimeHHs. OcoOIMBOCTI
npoiiecy 3y0000poOKu.

64.3y0octpyransHi  Bepcratu. CoayxOoBe mnpusHaueHHs. Kinematuka mporiecy
(GbopMOYTBOpPEHHS 3y04acTOro BIHIIS.

65.3y0onpoTsaryBanbhi  Bepctatu. OcobmmBocTi KOHCTpykIlii. Kinematuka mporiecy
3y0000pOOKH.

66.3y0omeBinryBanbai  Bepcratd. Coyx0OoBe mnpusHaueHHa. Kinemaruka mnporecy
3yOOLIEBIHT'YBaHHS.
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67 KpyrnouumidgyBansHi Bepcratu. CiyxOoBe mnpuszHaueHHa. CnocoOu Kpyrjioro
nutiyBaHHS.

68.1lnockourmidyBanpbui  Bepcratu.  Ciyx0OoBe mnpu3HaueHHS. [HCTpyMeHTalbHE
3a0e3MeyeHHs! IIOCKOTo MUTIPyBaHHS.

69.1lpotsryBanbai  Bepctatu. Ciyx6oBe mnpusHadeHHs. (OcoOIMBOCTI  0OpOOKH
MOBEPXOHbB Pi3HOT CKIIATHOCTI.

70.ArperatHi Bepctatu. KoHcTpyktuBHI pimenHs. CiyxOoBe mnpusHadeHHs. OOiacTb
BUKOPHUCTAHHS.

71.bararominboBi Bepcratu. O0JacTh BUKOPHUCTAHHS.

VI. CAIIP TexHOJIOTiYHMX NPOLECiB

72.Micuie CAIIP TII B cHmcremi TEXHOJOTIYHOI MMATOTOBKHM  BHPOOHHIITBA.
OcHOBHI 3aBAaHHS TEXHOJOTIYHOI MiATOTOBKM BUPOOHMITBA. [IpUYMHU CTBOpPEHHS 1
3anayl, mo BupimyTeess CAIIP TII. Ctpykrypa ta npunuunu nodynosu CAIIP TII
pi3HOro mnpu3zHaueHHs. [lopiBHsUIBHUI aHami3. 3arajbHa XapaKTEpUCTHUKA Iporpam
SolidCAM Ta Autodesk FeatureCAM.

73.CAIIP y KOMIT'IOTEpHO-IHTETPOBAHOMY BHUPOOHMIITBI. [HTErpoBaHi CHCTEMH
CAD/CAM. Cucremu KOMIT IOTEPHO-IHTETpOBaHOTO BHUpOOHMITBA. CTpyKTypa
KOMIT I0TepHO-1HTerpoBaHoro BupoOHuirrea. CALS-TexHoorTii.

74.Cucrema aBTOMATHU30BAHOI'O MPOEKTYBaHHsS TexHoJoriyHux mpoueciB SolidCAM.
B3aemo3B’a30k SolidCAM 3 iHmmMu cuctemamu 1 noaatkaMmu. [HTepdeiic cucremu i
PO3MILIEHHSI OCHOBHUX KOMIOHEHTIB. KnaBimni kepyBanHs. OCHOBHI TpUOMH pOOOTH
3 tokyMeHTaMu. CTBOPEHHS HOBOTO TEXHOJIOTTYHOTO MPOLIECY.

7/5.I0IpoektyBanns  2,5-ocrkoBux (pesepuux omnepauii B SolidCAM. Menemxep
3aroToBOK. Bu3HaueHHS cucTeMU KoopauHat. Bubip Bepcrata Ta I1HCTPYMEHTY.
Busnauennst omepamii. Cumynsmiss pyxiB iHCTpymeHTIB. CtBopenHs xkomy KII.
30epexenns koxy KII.

76.I1poextyBanns 3-ocroBUX (pe3eprux omnepaiiii B SolidCAM. Menemxep 3aroToBOK.
Busnauennss cucremu koopamHat. BuOip Bepcrara Ta iHCTpymMeHTy. BusHaueHHs
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onepanii. Cumynsdiis pyxiB iHcTpyMeHTIB. CtBopenHs koxy KII. 30epexxeHHst komy
KIIL.

77 IlpoextyBanHs omepamiii 00podku orBopiB B SolidCAM. Menemxep 3aroToBOK.
Busnauenns cuctemu koopauHat. Bubip Bepctata Ta iHCTpyMeHTy. BusHaueHHs
onepariii. Cumynsiisa pyxiB iHcTpyMeHTiB. CtBopenns koxy KII. 30epexxeHHst Komy
KII.

78. IIpoekryBanus TokapHoi 00poOku B SOlIdCAM. Menepkep 3arotoBok. BusHaueHHs
cUCTeMH KoopauHaT. Bubip Bepctara Ta I1HCTpyMEHTY. Bu3HaueHHs omepartii.
Cumynsuisg pyxiB iHcTpyMeHTIB. CtBopenHs kony KII. 36epexenns koay KII.

79.Mactep Texnororii iMachining SolidCAM. Konueniiisi miaBUIIEHHS MPOTYKTUBHOCTI
0o0poOku. Tomosoris iHCTpyMeHTa. JluHamMiyHa oONTUMI3AIlS BEJIWYUHU MOJAYl.
«CrneniansHi» TpaekTopii iMachining..

80.Cuctema aBTOMATHM30BAaHOTO WIPOEKTYBaHHS TEXHOJIOTIYHUX mporeciB  Autodesk
FeatureCAM. B3saemo3B’si3oxk  Autodesk FeatureCAM 3 iHmmMHM cucteMaMu 1
nonatkamu. IHtepdeiic cucremMu 1 po3MIlIEHHS OCHOBHUX KOMITOHEHTIB. Kiasiri
kepyBaHH4. OCHOBHI mnpuiioMu poOOTH 3 JoKyMeHTaMu. CTBOPEHHS HOBOTO
TE€XHOJIOTTYHOTO MPOIIECY.

81.2.5D-¢ppesepyBanns B Autodesk FeatureCAM. BusnauenHst 3arotoBku. CTBOpPEHHS
enemenTiB. Ilepernsan nerami. Cumyssiis Tpaektopiid. Ilopsmok omepariii 0OpoOKwH.
Onmnepartii aBronopsaaky. Oneparlii py4Horo ymnopsiaikyBaHHs. BiloMOCTi Mpo MpPOEKT.
KepyBanns crpaterisimu. CtBopenns koay KII. Kapra namanku iHcTpymeHTa. 3MiHa
noctporecopa. 3oepexxerns koay KII.

82.Tokapna o0OpoOka B Autodesk FeatureCAM. BusnauenHs 3arotoBku. Iligroropui
Kpoku. Busznauenns reomertpii. CTBOopeHHs eneMeHTiB. [lepermsan nerani. Cumynsuis
Tpaektopiid. Ilopsmok omepamiii 00poOku. Bimomocti mpo mnpoekT. KepyBanHs
ctpareriamu. CtBopenHns kony KII. 3mina noctnponecopa. 30epexenns koxy KII.

83.Tokapuo-ppesepna o6podoka B Autodesk FeatureCAM. IliaroroBui KpoOKH.
Busnauennss reometpii. CrtBopenHs enemeHtiB. [lepermsanm nerami. Cumynsiis
TPAEKTOPIH.

84.3D-dpezepyBanns B Autodesk FeatureCAM. Busnauenusi 3arotoBku. BusHaueHHS
reometpii. KepyBanns crparerisimu. CrtBopenns koxy KII. Kapra wnamagku
iHCTpyMeHTa. 3MiHa ocTnporiecopa. 36epexenns koxy KII.
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85.MeToau nMpoeKTyBaHHS TEXHOJIOTTYHUX TpolieciB. CTpyKTypa mpoliecy TpoeKTyBaHHS.
[Mpunnunu dopmysanus TII. OcHoBHiI mMeTonu npoekTyBanHs TII. Meroa mpsmoro
npoektyBanHs. Merton ananizy. Meroa cuntesy. Crparerii npoektyBansas TII. CAIIP
Ha OCHOBI 0a3 manux. @opmyBaHHs BUpoOHUYOTO (HoHAY 0a3 manux. OCHOBHI BUMOTH,
MporoHoBaH1 0 0a3 mannx. OCHOBHM MPOEKTYBaHHS 0a3 TaHUX.

86.0cnoBni Buau tunosux pimeHb CAIIP TII. OcobauBocti npoekryBanus TII. OcHoBHI
BUJU TUIOBUX pimeHb. Tumosi 1 rpynosi moxaeni. Maremaruuni mozaeni CAIIP TII.
[Ipu3nauenHs Ta OCHOBHI BuAu. CTPYKTYpHO-JOTIYHI MaTeMaTH4YHI MOJEJIL.
OyHKIIIOHAIBHI MOJICIII.

87.UIIK Ta aBTomaru3ailis BUpPOOHMYMX TiporleciB. Bzaemomiss 3 TeXHIYHUM
ycrarkyBaHHsAM,3 UIIK, KOHTpOIbHO-BUMIPIOBAJIbHUMU MAallMHAMHU. ABTOMAaTH30BaHE
dbopmyBanns kepyrounx nporpam. CAIIP mo miaroToBIi Kepyr4ux mporpam.

OcHoBHa JiTeparypa

1.ILIL.Menbanuyk, A.l.LbopoBuk, II.A.JlinueBcbkuii, IO.B.IlerpakoB TexHomoris
MammHOOyayBanHs: [Tigpyunuk. — Kutomup: KTV, 2005. — 882 c.

2.TexHomorigs aBToMatu3oBaHoro BupoOHunTBa: Iligpyunux / JKomobor O.0.,
Kupunosuu B.A., Menbunuyk [LIL., AnoBcekuit B.A. — XKutomup: KTV, 2008. —
1014 c.

3.ABTOMaTHYHE yMpaBIiHHA mporecaMu  pizaHHs: HapuanpHuii  mociOHMK — /
10.B.Ilerpakos, O.1.Ipauos. — Crapuii Ockon: THT, 2011.—408 c.

4.IuterpoBani mpouecu oOpoOku MarepianiB pizanHsaM: Iligpyunuk / I'paGuenko A.lL,
3anora B.O., Buykos FO.M. Ta iH111; mif 3aransHoto pea..A. LT’ paduenko 1 B.O.3anoru.
Cymu: YHiBepcurercbka kuura, 2017. — 451 c.

5.TexHoJIOT1YHE OCHAILEHHSA AJI1 BUCOKOE(EKTHUBHOI OOpOOKM AeTalied Ha TOKapHUX
Bepctatax: Monorpadis / Kysnernor FO.M., Jlymnis I.B., llleBuenko O.B., Bonomun
B.H. / Ynopsa. Ky3aenos FO.M. — K.: — Tepnonins: Tepro-rpad. 2011. — 692 c., im.

6.11InidpyBanbHi Kpyru 3 HAATBEpAUX MaTepiamiB I aaMa3HO-aOpa3uBHOI OOPOOKH:
[IpoekT «YkaiHChka HayKkoBa KHHMTa 1HO3€MHOIO MOBOIO»: Monorpadis /
B.L.JIaBpinenko. K: «Akagemnepiogukay HAH Vkpainu, [HM im. B.M.bakyns, 2019.
— 189 c.
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/.HantBepai wmarepianu: Ilocionuk nis  gonutiauBux / B.lJIaBpinenko. — IH-T

HaaTBepaux MarepianiB iM. B.M.bakyns HAH Vkpainu. — K: «Akanemnepiogukay,
2018. - 336 c.

8.I'Hydki KOMIIOTEPHO-IHTETPOBAaHI CUCTEMU: TJIAHYBaHHS, MOJICIIOBAHHS, BepUQiKallis,
ynpapninus: [ligpyunuk / JI.C.Amnonscekuii, ILILMenbanuyk, K.b.Ocramyenko,
O.L.JlicoBuenko. — XKuromup: XXIATY, 2010. — 786 c.

9.'nydki KOMIT'IOTEPH30BaHI CHUCTEMH: IPOCKTYBAHHS, MOJICTIOBAHHS 1 YIIpaBIIiHHS:
[Minpyunuk / JI.C.AAmnonscekuii, IL.IL.Mensanuyk, b.b.Camorokin, M.M.Ilonimyk,
M.M.Tkau, K.b.Ocramuenko, O.I.JlicoBuenko. — XXuromup: XKJTVY, 2005. — 680 c.

10.Po0oui mporecu BUCOKHUX TEXHOJOTrH y MamuHoOynyBanHi: [limpyunuk / A.L
['pabuenko, M.B. Bepe3y0, HO.M. Buykos, IL.II. Menbanuyk, I'.M.Buroscbkuii/; 3a
pea. A.L. I'pabuenka. — Xuromup: XKATY, 2011. — 507 c.

11.HanrBepni aOpa3uBHI Marepiaad B MexaHOOOpoOHI. EHUMKIONEUYHUI JOBIIHUK /
B.I.JIaBpinenko, M.B.HogikoB; 3a 3ar. pea.. M.B.Hosikosa. — K: [HM im. B.M.bakyns
HAH Vxkpaiau. 2013. — 456 c.

12.ITinBumieHHs: €peKTUBHOCTI OOPOOKH IJIOCKUX MOBEPXOHb TOPIIEBUM (Ppe3epyBaHHSIM.
Momnorpadis / ILIL.Menbanuyk, I'.M.Buroscbkuii, O.A.I'pomoBuii, B.M.bymuis,
B.1O.JIoeB. — XKutomup: XKXATY, 2017. — 277 c.

13.OcHoBU (QOpMOYTBOpPEHHSI TOBEPXOHb TMPU MEXaHiuHii o00poOmi. Hapuanbuuii
nocionuk / H.C.PaBceka, ILIL.Menpamuyk, O.B.Mammok, T.I1.Hikomnaenko,

0O.A.Oxpimenxo. — K: HTY Vkpainn «KuiBcbkuil momiTexHIYHUI 1HCTUTYT», 2013. —
215 c.

14 MaremaTuyHe  MOJCIOBaHHS  MeETajopi3ajlbHUX  BepcrariB.  MoHorpadis /
B.b.Crpyruncekuii, [LIL.Mensanuyk. — XKuromup: XKITI, 2002. — 570 c.

15.®@inimHa  anMaszHo-aOpa3uBHa o0OpoOKa Mar”HiTHUX MatepianiB. MoHorpadis. —
Kuromup: KIATY, 2004. — 551 c.

16.ITlpoMucnoBi poOOTH: OCHOBH pO3paxyHKy Ta mnpoektyBaHHs. [limpyunux / LI
[TaBnenko.— Kiposorpaa; KHTY, 2007. — 420c.
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17.TexHonoriuyae 00JIaIHAHHS 3 TTapajeIbHOIO KIHeMaTHKOW. HaBuanbHMI MOCIOHUK IS
BH3 / Kpwxkaniscbkuid, B. A., Ky3nenos, 0. M., Bansascekuii, I. A., Cxnsapos, P. A.—
KipoBorpan, 2004. — 449 c.

18.MaTtemaTH4HEe MOJICITIOBAHHS CTOXAaCTUYHUX TMPOIECIB Yy CHUCTEMax MPHUBOJIIB:
Mouorpadis / Ctpyruncekuit, B. b., Konor, O. B. — Kpamatopcsk: 3AT “Tupax 517,
2005. — 530 c.

19.KoMIIOHOBKM BepCTaTiB C MeEXaHi3MaMU IMapajelbHOi CTPYKTyphl: Monorpadis /
Kysnenos FO.M., imutpieB B.A., dinesuu I'.E. I1ix pen. FO.H. Ky3nenona. — Xepcon:
[T Bumemupcexkuii B.C., 2010. —471c.

20.30ipHUK HOPMATUBHO-TIPABOBUX AKTIB IIOJI0 MaTEPiaIbHO-TEXHIYHOTO 3a0€3MeUeHHS
rainy3i ocBiTu. [HHOBaritHa niseHICTh / . C. Kpamapenko, O. B. HouBinoBa. — KwuiB:
2019. - 80 c.

21.HaykoBO-T€XHOJIOTIYHI OCHOBH THYYKOTO MOJYJIBHOTO aBTOMAaTHYHOTO CKJIaJaHHS
BUpo06iB: MoHOTrpadis / H.C. I'purop’eBa. — JIynpk: Hanctups, 2008. - 520 c.

22 EdextuBHe rigpopizanus: Monorpadia. Canenxko O.®., Crpyrurcekuit B.b.,
3aripusik M.B.— K.: BITIOJI, 2006. — 488 c.

23.I1pouec 1 obnaguanHs cTrpyMuHHO-Ta3epHOi 00poOku. Canenko O.®D., Hlerunin B.T.
Ta 1H..— XapkiB: B-Bo Touka, 2013. — 288 c.

24 EbextuBHe TriapopizanHsa: Monorpadis. Canenko O.®., Crpyruncbkuit B.B.,
3aripusik M.B.— K.: BITTOJI, 2006. — 488 c.

25.I1ponec 1 obmagHanHs cTpyMHHHO-Ta3epHOi 00poOku. Canenko O.®D., Hlerunin B.T.
Ta 1H..— XapkiB: B-Bo Touka, 2013. — 288 c.

26.I'igpaBmiika, rigpo- Ta mnHeBMomnpuBia: Ilimpyunuk / 3a pen. O.0.Depopus Ta
O.®.Canenka // ®enopenb B.O., degopenn O.0., Canenko O.D., Ctpyruncekuit B.b.
118. — K.: Bun-Bo «3Hanna», 2009. — 480 c.

28.Hanotexnonorii 1 Hanoctpykrypu: [liapyunuk / JI. M. 3asuyk. — JIsBiB: Bua-Bo
«JIbBiBChKa momiTexHikay. — 2009. — 580 c.

29.®13uune Matepiano3HaBcTBo / FO. M. ITomnasko, JI. I1. ITepeBep3ena, C. A. BopoHoB,
10. U. Sxumenxo. Y. 2. [Hienextpuku. — K.: HTYVY «KIII» — 2007. — 390 c.
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30.Hari Singh Nalva. Nanostructured materials and nanotechnology, Academic Press. —
2002. — 834 c. «JIpBiBCchKa momiTexHikay. — 2009. — 580 c.

31.Imxenepis noepxHi: [linpyunuk / K. A. FOmenko, 0. C. bopucos, B. /I. Ky3nenos,
B. M. Kopxx — K.: HaykoBa nymka, 2007. — 559 c.

32.TexHomnoris KOHCTPYKIIIHUX MartepianiB 1 Marepiano3naBctBo: [limpyunuk / B. B.
ITonosuu, B. B. ITormoBuu. — JIbBiB: CBiT, 2006. — 624 C.

33.IlpomeneBi meroau oO6podku: Hapu. mocidnuk / Yepuenko B. C., Kingpauyxk M. B.,
Hynka O. I. — K.: Kongop, 2004. — 166 c.

34.TexHomoriss KOMIO3UIIMHUX MaTepianiB: Hapuanbauit mocionuk / I'onuapenko B.B.,
Kosanenko I.B. —K.:,2007.-131 c.

35.HanotexHomoris Ta ii iHHOBaliiiHUNA po3BUTOK : MoHOorpadis / B. C. IloHomapeHko,
1O. ®@. Hazapos, B. I1. Ceinepcokuii, I. M. I6parimoB. — X. : IHXKEK, 2008. — 280 c.

36.Komnozumiitai matepianu : Hapu. Ilocionuk / Komanp B.. — K. : Ilynbcapu, 2004.—
200 c.

37.Di3uune MaTtepiaao3HaBCTBO. YacTtuHa 1. [lepcnekTrBHI HaIpsIMKA
MarepiasiosHaBcTBa: HapuanbHuit mnociOnuk / Sxkumenko FHO.I., Bopono C.A.,
[TonmaBko IO.M.. - K:, BupaBHunro HalioHanbHOTO TEXHIYHOTO YHIBEPCUTETY

VYkpainu, 2011. 302 c.

37.006manHaHHs Ta TPOTPEeCUBHI MEeTOAM (HOPMOYTBOpEHHS Aetanel : HaBu. mociOHUK /
B. B. Crynaunekuii, I. €. I'punait, A. M. Cnimuyk. — JIbBiB : BunaBauntso JIbBiBChKOi
nojiiTexHiku, 2012. — 338 c.

38.Bepcraru-aBToMaTy Ta aBromatuyHi JiHii / Hapu. mocionuk / Ky3uenos 10.M.: Y.1.
K. — Tepuonins : 3MOK, I'no3uc, 2001. — 198 c.

39.Bepcratu 3 UIIY ta Bepcratu kommiekc / HaBu. nocionuk, Kysnenos FO.M. : 4.2, K.
— Tepnomnins : 3MOK; I'nozic, 2001. — 298 c.

40.ArperatHo-MOAYJIbHE TEXHOJIOTTYHE OOyiagHaHHs. [IpuHIunu nmoOyaoBU arperaTHo-
MOIyJIBHOTO TexHosoriyHoro obiamnanus. U.1 / IMiapyunuk : KpmxaniBcbkuit B.A.,
Kysnenos FO.M., Kupuuenko A.M., I'peuka A.l., CmiproB B.B. Kiposorpaz, 2003. —
422 c.
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41.ArperaTHo-MOAYJbHE TEXHOJOTIYHE OOJamHaHHA : miapyuHuk, Y.2. / [liapydnuk

Kpwxkaniseskuii B.A., Ky3uenos F0.M., Kupuuenko A.M., I'peuka A.l., CmipHos B.B.

[IpoekTyBaHHS Ta MOCHI/DKCHHS BY3JIiB arperaTHO-MOAYJIBHOTO TEXHOJOTIYHOTO
obnmagnanus. Kiposorpaz, 2003. — 286 c.

42 MetanoobpobHe oOnagHaHHS: HaB4. moci0. [Emektponne Bumanns| / ['memOoribka
JI.E€., Menbauk O.JI., Cremmuun . A. — Kutomup: XKutomupceka nomitextika, 2019. —
205 c.

43.Ky3nenop IO0.M., Camenko O.®., Xapuenko O.O., Illetunin B.T. Texuomnoriune
ob6nannanns 3 UIIK: MexaHi3mu 1 ocHamieHHs: HaB4. moCiOHUK JjIsl CTY/ICHTIB BUIIHUX
HaBuasnbHuX 3aknamiB / FO.M. Kyznemnon, O.®. Camenko, O0.0. Xapuenko, B.T.
[erunin. — KuiB-Kpemenuyk-CeBacronoinb: Bua-so «Touka», 2014. — 5000 c.: 1.

44 ParioHajgpHa €KCILTyaTallisl TEXHOJIOTIYHOTO oOajHaHHsA. HaBuanbHMI TTOCIOHUK.
Bacumok I'. /1., Jlemenko M.JI., Menpanuyk ILI1. — XKuromup: dKMTHU, 1999. — 332 c.

45. Po3paxyHKH 1 MPOEKTYBaHHS BY3JIIB Ta JeTajedl BepcTaTiB 1 cucteMm: HaBuanbHuUii
nocionuk. Ko63ap €.11., Menpauuyk JI.C., I'pomoBuii O.A. — Kutomup: XKITI, 2000, —
361 c.

46.KoHcTpyroBaHHs, pO3paxyHOK Ta eKcIulyartaiis Tokapuux BepcratiB 3 YIIK:
HapuanpHuii mOCIOHMK Mg CTYIOeHTIB crnemianbHocTe  7.090202 ,, TexHomoris
MammHOOyAyBaHHs” 1 7.090203 ,Meranopi3aibHi BepcTaTu Ta cucteMu’ . Bacuirok
I 1., Jloes B.1O., Menbanuyk ILI1. — XXuromup: XKITI, 2001. — 400 c.

47. TexHosoriuHe 00MaHAHHSA 3 TTapajeIbHOI0 KiHeMaTHKOw: HaBuanbHuM OCIOHUK JIJIst
BH3. / Ilig pen. FO.M. Kyznenona. KpwmxkaniBcekuii B.A., Kysnemos .M.,
Bansascwkuii LA, CxisipoB P.A. — KipoBorpan, 2004. — 449 c.

48. MetanopizanpHi 1HCTpyMeHTU: Tiapy4yHuk. PaBceka H.C., Menbunuyk ILI1., Ponin
P.IL. — XKuromup : XKATY, 2016. - 612 c.

49.0cHOBH KOMIT'FOTEPHOTO MOJEIIIOBAHHS B 1H)KEHEPHIN TISJIbHOCTI:
HaBuaiabHuM nociOnuk / B. JI. bopucenko, C. A. Ycrenko, I. B. Ycrenko. — Mukomnais:
MHY, 2016. -276 c.

50.Imitamitine moaenmoBadHsA: Hapd.-MeTo1. MOCIOHUK Il caMOCT. BUBY. jnuct [Tekct] /
B. ®. Cutnuxk, H. C. Opaenko. — K. : KHEY, 1999. — 208 c.



MIHICTEPCTBO OCBITU I HAYKHU YKPATHU 11-04.00-04.04-

JKuromupcebka JNEPKABHHI YHIBEPCUTET «X(KHTOMHWPCBHKA ITOJITEXHIKA» G9.00.1/0d/]1-
noJiTexHika Cucrema ynpapiinns skictio Biznosinae ICTY ISO 9001:2015 ta ACTY ISO 21001:2019 01-2025
Bunycx 1 | 3minu 0 | Exzemnnsp Ne 1 Apk 151715

51.Komm’roTepHe Moje/IOBaHHS JUHAMIYHUX cucTteM. Po3nin "OCHOBH KOMIT IOTEPHOIO
moaentoBanHs" : HaByanbHUM nociOHuk [Texcr] / 1. O. Kuszp. — Cymu : CymcbKkuit
nepxaBHui yHiBepcutet, 2011. — 102 c.

52.DEFORMTM 3D. User’s Manual.

JlonaTkoBa Jiiteparypa

1. 3akon  Vkpainu «IIpo inHOBamiiiny nisnpHICTE»  (Bimomocti BepxoBnoi Pamu
VYkpainu (BBP), 2002, Ne 36, c1.266) {I3 3MiHaMu, BHECEHUMH 3T1JTHO 13
3aKOHaMH:

Ne 380-TV Bix 26.12.2002, BBP, 2003, Ne 10-11, c1.86

Ne 1344-TV Bix 27.11.2003, BBP, 2004, Ne 17-18, c1.250

Ne 2285-1V Bin 23.12.2004, BBP, 2005, Ne 7-8, c1.162

Ne 2505-1V Bix 25.03.2005, BBP, 2005, Ne 17, Ne 18-19, ¢1.267
Ne 2314-V1 8ix 03.06.2010, BBP, 2010, Ne 34, c1.484

Ne 3715-VI iz 08.09.2011, BBP, 2012, Ne 19-20, ct.166

Ne 5460-V1 Bix 16.10.2012, BBP, 2014, Ne 2-3, c1.41}



