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I. 3ATAJIBHI BIIOMOCTI

OcsitHsa nporpama «lIpuknagna MexaHika» BIAIOBIZAE MiICii Ta CTparterii
KIII im. Iropst CikOopchKOTO, 3a SIKOIO CTPATErIYHUM MPIOPUTETOM YHIBEPCUTETY €
dbyHnameHnTanizamis MmarotroBku ¢axisuiB. OcoOIMBOCTI OCBITHBOI HPOrpamu
BpaxoBaHi IUJIAXOM OOpaHHsS BIAMOBIIHUX PO3JALUIIB MPOTPAMU BCTYIHOI'O ICIIUTY.
[IpoBeneHHsT BCTYNMHOTIO BUIPOOYBaHHS Ma€ BUSBUTH pPIBEHb MIATOTOBKHU
BCTYIHUKA 3 00paHoOi Jj1s1 BCTYIY CIENIaJbHOCTI.

Berynne BumnpoOyBaHHA 31 CHELIaIbBHOCTI MPOBOJAUTHCA Yy (POpMi yCHOTO
€K3aMEHY.

TpuBanicTh MArOTOBKHM BCTYIHUKA J0 BIAMOBIAI — 2 aKaJaeMiuH1 TOAUHHU.

VY HacTymHOMY PO3Il MPOrpaMu HaBEJEHI JIMIIE Ti TEMU 3 3a3HAYCHHUX
O3B, SKI CTOCYIOThCSI BAKOHAHHS 3aBJlaHbh BCTYITHUX BUIPOOYBaHb.

[adopmartis mpo nmpaBuia NPUIOMY HAa HaBYAHHS Ta BUMOTH JI0 BCTYIHHUKIB
ocBiTHBOI Tporpamu  «IIpukmagHa mMexaHikay HaBeIeHO B po3naini «Bctym mo
acmipanTypu» Ha BeO-cTOpiHII acmipanTypu Ta aokropanTypu KIII im. Irops
CikopcrKkoro 3a nocuiaanHam https://aspirantura.kpi.ua/

*BignosigHo aon.2 Po3giny XV 3akoHy Mpo BMLLY OCBITY BMLLA OCBiTa 33 OCBITHbO-KBalidiKaLiMHUM
piBHEM cnewianicta NPUPIBHIOETLCA 4,0 BMLOI OCBITM CTYNeHA maricTpa

II. TEMH, IO BUHOCATBHCA HA BCTYIIHE BUITPOBOBYBAHHS

Pozain « IMHAMIKA I MIHHICTbh MAIINH»

B ocHOBY kaHAMAATCHKOrO ICIUTY MO crienianizamnii — "J[uHaMika 1 MilHICTb
MaluH" TOKJIaaeHo BHOpaHi mMpoOsiaeMu 3 Omopy MarepialiB, TEOpii MPY>KHOCTI,
TEOpii IUIACTUYHOCTI Ta MOB3YYOCTi, T€Opii KOJMBAaHb Ta CTIMKOCTI, MEXaHIKU
TPIIIUH, YUCETLHUX METO/IIB.

Beryn. 3HaueHHs HayKH PO MIIHICTh Y MPUCKOPEHHI HAYKOBO-TEXHIYHOTO
nporpecy. BusHaueHHs 3azmay, siKi po3[IISIalOTHCS OMOPOM MaTepialliB, TEOPIEIO
MPYKHOCTI, TIACTUYHOCTI, TEOPIEI0 KOJMBAaHb, Ta 1HIIMX KYPCIB, MOB’A3aHUX 13
MIIHICTIO Ta JIOBTOBIYHICTIO MaIIWH Ta KOHCTPYKIIA. OCHOBHI TOHATTS:
nedopmMallii, Hampy>KEHHs, MPYXHICThb, IUIACTUYHICTh, 30BHIIIHI Ta BHYTPIIIHI
cuin. [punmun Cen-Benana. [Ipunuun HeszanexxHocTi aii cuil. Metos nepepisis.
OcHOBHI TIOTE3H Ae(OPMOBAHOIO TiIA.

Po3tar ta cruck. Cusnosi (akropu, HanpyXeHUil Ta nepopmMoBaHUl CTaH



CTPUXKHIB MPU PO3TATY Ta CTUCKY. YMOBH MIIIHOCTI Ta KOPCTKOCT1 CTPUKHIB TIPH
po3TAry Ta cTucky. [liarpama po3Tsary Ta giarpama geopMyBaHHS, X 3HAYCHHS
IpU po3paxyHKax Ha MILHICTb.

3cyB Ta kpydenHnsi. CuiioBi hakTopu, HanpyxeHu# Ta 1ehOpMOBAHUM CTaH
CTPW)XHIB TIpM 3CyBI Ta KpydeHHI. Po3paxyHOK CTpWXKHIB Ha MIIHICTh Ta
KOPCTKICTh IIPHU 3CYB1 Ta KpyueHHi. Po3paxyHOK BajiB Ta CTPHKHIB HEKPYTJIOTO U
TOHKOCTIHHOTO TIEPETUHY IIPU KPYUCHHI.

3run. CunoBi (akTopu, €MIOpd MOMEHTIB 3THHY, TOMNEPEYHUX CHJI Ta
MporuHiB. Po3moain HOpManbHUX HANpyXeHb B TMEPETUH1 OalKU TPU YHCTOMY
3ruHi. Po3moain 1OTHYHUX HAMPYKEHb B MIEPETUH1 OAJIKU MPHU MOMEPEIYHOMY 3THHI.
JudepeHitiitne piBHSIHHS 31THYTOI OC1 Oaliku, MOT0 3aCTOCYBaHHS IIPU BU3HAYCHHI
MepeMillleHb  MPSAMUM  IHTETPyBaHHsIM. MeToJ MOYaTKOBUX  MapameTpiB.
Po3paxyHKku Ha MIITHICTh Ta >KOPCTKICTh €IEMEHTIB KOHCTPYKIIN MPHU 3rUHAHHI.

Cxanagnuii omip. Kocwuii 3ruH. I1o3anieHTpOBHIl pO3TAr Ta CTUCK. 3THH 3
KpY4YEHHSIM HE KPYTJIUX BaliB.

Teopii Hanpy:xeHo-gedopmoBanoro crany. Hampykenuil ctad y TodIll.
KomnoneHnTn HampyxeHb Ta iX BHU3HA4YeHHs. TeH30p HampyxeHb. BuzHadueHHs
HanpyXeHb y HaxwieHid miomanaii. [osoBHI HampyxeHHs. BuszHadeHHs
po3TaniyBaHHs TOJIOBHMX IUIOIIAJIOK Ta BHU3HAYEHHS BEJIUYUH TOJIOBHHUX
HanpykeHb. [HBapiaHTH TeH30pa HarnpyxkeHb. ['padiuHuil aHaN3 HAMPYXKEHOTO
cTaHy 3a jgomomoroio KpyriB Mopa. Tenzop aedopmanii. [HBapianTu TeH30pa
nedopmartii. I'omoBHI oci gepopMoBaHOro cTaHy Ta rojoBHI Aedopmarii. O6'emHa
nedopmaiis. [lutoma noteHmianbHa eneprida. [lutoma eHepris 3MuHU 00'eMy Ta
nuToMa eHepris 3miHu Qopm. KiacuuHi KpuTepii MILHOCTI MpU CKIATHOMY
HaIpyXeHOMY CTaHI.

3arajibHi TeopeMH Ta MeTOAM ONOPY MaTepiajiB. Y3arajibHeHI CHIH U
nepeMiieHHs. Po6oTa 30BHINMIHIX Ta BHYTPIMIHIX CHJI, TMOTEHIlAJIbHA EHEepris
nedopmariiii cTepKHS NpH  JOBUIBHOMY HaBaHTaXeHHI. Hadano MOXIMBUX
nepeMillleHb B TMPYKHUX CUCTeMax. TeopeMu TMpo B3aEMHICTb poOOIT Ta
nepeMinienb (betti Ta Makcpema). Teopemu Kactinbsino ta Jlarpanxka. Teopema
nmpo MiHIMyM ToTeHIIHOI eHeprii (MenaOpea). Merton Mopa Bu3HAYCHHS
nepeMiiieHb, cnocid Bepemarina. CTaTMuHO HEBU3HAUYBaH1 CTPH)KHEB1 CUCTEMH,
CTEMiHb 1X CTaTMYHOI HeBU3HaueHOCTi. KaHOHIUHI piBHSHHSA MeTony cui. Bulip
OCHOBHO1 CHUCTEMHU, BpaxyBaHHs cuMmeTpii. [TochaimoBHICTh pO3paxyHKY CTATUYHO
HEBH3HAaUyBaHUX 0aJIOK Ta pAMHUX CUCTEM; KOHTPOJIb BIPHOCTI PO3B’SA3KY.

Po3paxyHoK TOHKOCTIHHMX 000JI0HOK Ta IUIaCTHH. be3aMoMeHTHa Teopis
BICECUMETPUYHO HABAHTAXKCHUX TOHKOCTIHHHUX OOOJOHOK oOepTaHHs. PiBHsSHHs
0e3smomeHTHO1 Teopli. IlunmiHapuuna, chepuyHa Ta KaHOHIYHA OOOJOHKH, IO
3HAXOMATHCS TiJ JI€0 CTaTUYHOTO Ta TIAPOCTaTUYHOTO THUCKY. Po3paxyHok
TOHKOCTIHHUX TTOCY/AMH, 1110 MalOTh popMy TuT oOepTanHs. YUCTHI 3TUH TIJIACTHH.
3aJIe’KHICTh MK 3rUHAIOYUMU MOMEHTAMHU Ta NEpEeMillleHHSIMU. PiBHSHHS 31rHYTO1
MOBEPXHIi TIacTUH. ['paHU4H1 yMOBH.

3anaua Jlsme. BusHaueHHs Hampy>KeHb Ta NMEPEMIIIEHb B TOBCTOCTIHHUX
mrtiagpax. OmiHka MIITHOCTI TOBCTOCTIHHHUX IUJIHAPIB.

CrilikicTs npys:kHoi piBHOBarm cucreMu. [loHATTS Npo CTIMKICTH Ta



HeCTIMKICTh ¢opMmu piBHOBaru. Kputuune HaBaHTakeHHS. CTIHKICTh CTUCHYTHX
crepxHiB. ®opmyna Elinepa npu pi3HOMaHITHUX BHUIAJKaX OMOPHUX 3aKPITUICHb
Ta MexXi ii 3acTocyBaHHs. [IOHATTA Mpo BTpATy CTIMKOCTI MpU HANPYKEHHSX, IO
NEPEeBUIIYIOTh TpaHuIlo MpomnopiioHanbHocTl. Popmyna @.C. fAcuHcbKOoro.
Po3paxyHok o koedimieHTaM 3MEHIIEHHS TOMYCTUMHUX HanpyKeHb. [IoHATTS mpo
CTIHKICTB TJIOCKOT (hOpMU 3THHAHHS.

MiuHicTh NpPH HANPYKEHHSIX, M0 HIUKJIIYHO 3MIHIOIOTHLCS B 4Yaci.
MexaHi3M BTOMHOTO pyWHYyBaHHsA. KpuBi BTOMU Ta TpaHULSI BUTPUBAIOCTI.
BusHnauenHs rpaHulll BUTpUBAIOCTI. Po3paxyHKM mTa MIIHICTH NMPU TOBTOPHO-
3MIHHUX HamnpyxeHHsaX. dakTopu, 10 BIUIMBAIOTh Ha BUTpUBATICTh. EdexTunHi
Koe(ilieHTH KOHIICHTpAIlli IpH HAMPY>KEHHSIX 3MIHHUX y Yaci. XapaKTepUCTUKU
IUMKJIIB  3MIHHUX HampyXeHb. JliarpaMu TrpaHUYHUX  HANpYyXEHb IMpHU
aCUMETPUYHUX IUKIaX. Po3paxyHOK Ha MIIHICTh MPU OJHOBICHOMY HANPYKEHOMY
CTaHl Ta MpuU OOepTaHHI [JIs HECUMETPUYHHUX IUKJIiB. BuUTpuBamicTh TMpHU
CyMICHOMY 3rMHaHHI Ta 00epTaHHi. 3aX0H MO MIABUIIICHHIO BTOMHOT MIITHOCTI.

Po3paxyHku Ha MiIHICTL NpPH JAUHAMIYHMX HaBaHTaxeHHaAX. Cuiu
iHepiii. Y gapHe HaBaHTakeHHs. Po3paxyHku no Oanancy eHeprii. Bimus BiacHo1
MacH, sKa 3a3Ha€ ynapy. BpaxyBaHHA CHJI 1HEpIi, 10 BUHUKAIOTH TIPHU
KOJIMBAHHSX.

Teopis ainiiinoi mnpyxkHocTi. Teopis HampyXeHOro CTaHy B TOYIIL.
OcCHOBHI pIBHAHHS CTaTUKH AedOpMIBHOrO Tina. ['paHUYHI YMOBHM Ha TMOBEPXHI.
PiBusiHHS piBHOBaru. TeH3opu BenmuKuX 1 Manux gedopmairii. @i3udH1 piBHIHHS
JMiHIHHOT Teopii NpYyXHOCTI. Y3aranbHeHWil 3akoH ['yka. 3akon /[lroamens-
Hetimana. OcHOBHI MeTOAM PO3B’sA3aHHS MPYKHUX KpaloBux 3amad. Po3B’s3aHHs
3alay Teopii MPYKHOCTI B TNEPEMIIICHHSIX Ta HamnpyxXeHHsAX. Bapiamiinui
MIPUHIIMIT MIHIMYMY TTOTEHIIAJIbHOT eHeprii (mpunuun Jlarpanxka).

OcHOBHI 3aK0HM Ta piBHSAHHA Teopii miaacTtuuHocTi. OCHOBHI KpUTEPIi,
Mpu  SIKUX BUHHUKAIOTh TUIAacTUYHI jedopmarii. Di3uuHi piBHIHHA Teopii
IUTACTUYHOCTIL: TEOpis MalluX NPYXKHO-ITUIACTUYHUX Jedopmaliiif, Teopis Teuli.
OcHOBHA CHCTEMa PIBHSIHB TEOPil IJIACTUIHOCTI, KA HEOOXITHA IS PO3B’SA3aHHS
KpaiioBuX 3a7a4. Po3B’s13aHHs KpalloBUX 3a7a4 B MEPEMIIICHHAX Ta HAMPYKEHHSX.
Metoau 3MIHHHUX TapaMeTpiB TPYKHOCTI Ta JOJATKOBUX HABaHTaXEHb s
pO3B’si3aHHS KpaWoBHX 3a7ad Teopil IIaCTUYHOCTI. Po3paxyHOK eneMeHTIB
MaIIIHH, SIK1 TIPaIOI0Th B yMOBaX IJIACTUYHOCTI.

OCHOBHI 3aKOHHM Ta PiBHSIHHAI CTAJIOI Ta He CTAJOI Teopii MOB3Y4O0CTi.
OCHOBHI 3aKOHU Ta PIBHSIHHSI CTajloi Ta HE CTajoi Teopii moe3ydocTi. Meroau
PO3B’sI3aHHS KpalloBUX 3a/1ad B Teopii moB3y4docTi. [IoB3ydiCTh Ta JOBrOBIYHICTH
MaTepiajgiB MOpH  CTAI[lOHAPHOMY Ta  HECTAl[lOHAaPHOMY  HaBaHTA)XCHHI.
JIOBroBIYHICTH €JICMEHTIB MAIlIWH, SKI IIPAIIOI0Th B yMOBaX MOB3YUYOCTI.

Teopist ko1uBaHb Ta cTiiikicTh pyxy. PiBHsHHS Jlarpanxka apyroro pomay.
[ToTeHmianbHi, FIPOCKOMIYHI Ta AUcUNaTUBHI cwin. JlucunatuBHa GyHKIls Penes.
[Mpunuun TamineroHa-OcTporpancbkoro. KonmBanHS JTHIHHUX CHCTEM  3i
CKIHYCHHOIO KUIBKICTIO CTeNeHiB cBoOoau. KpyTwibHI KOJWBaHHS BaiB.
Kputnuna mBuakicts o0epTaHHsS Baja. BaacTUBICTh KOJIMBaHL KOHCEPBATHUBHUX
cucrteM. HaOmmxeHi MeTOAM BH3HAYEHHS BIACHUX YaCTOT KOJWBaHb MPYKHUX



cucteMm, (opmyna Penes. BmactuBocTi BiacHUX 4YacToT Ta (OpM KOJIHUBAHb,
rOJIOBHI KOOpJIMHATH. BuMmylieHi konuBaHHA, pe3oHaHc. KonuBaHHS cucteM 3
PO3MOAUICHUMH TlapaMeTpaMU: TO3/I0BXKH1, 00epTalibHI Ta MOMEPEUHi KOJHUBAHHS
ctepkHiB. CTiiikicTh 1o JIsmynoBy. Meton ¢ynkuii JismyHoBa.

MicueBi HanpyxeHHsi. [IOHATTS Npo KOHLEHTpalil0 HANpyX eHb Ta ii
NMoKa3HUKU. KOHTAKT Ti, KOHTaKTHI HaNpy>keHHs. KoOHTaKTH1 MIIIHICTh Ta BTOMA.

Po3paxyHOK KOHCTpPyKHii 32 TIpPaHUYHMM CTaHOM. Po3paxyHOK
CTPUYKHEBOI CUCTEMU 3a TPAHUYHUM CTAaHOM IIPH PO3TATY, KPYUEHH1 Ta 3TUHI.

Minnicte Ta pyiinyBanHs. ®Di3uuHi ocHoBu Mmonyns HOnra Tta mexi
MiliHOCT1 Matepiany. Kpuctamiuna OynmoBa MeraniB Ta TUMM 11 Je(EKTiB.
[lomko/MKeHHsT Ta TMOIIKOJPKYBAaHICTh MarTepiamiB. TpillMHM, TpU THOM iX
HABAaHTAXEHHSA. ACHUMNTOTUYHUN PO3MOALUT HANPYKEHb Yy BEPIIMHUA TPILIUHU.
OCHOBHI MOKAa3HUKH Ta KpUTEpii TPIIMHOCTIMKOCTI MeTaniB. DeHOMEHOIOTYH1
OCHOBU MIITHOCTI MarepiamiB. ¥Y3araabHeHuUW kpurtepid wminHocti [lucapenko-
JleOenena.

HogBi martepianu. B’s3ko-npyxHi Ta B’S3KO-IJIACTUYHI Martepiaiu, iX
MozelNi. AHI30TPOINHI Ta KOMIIO3ULIMHI Marepiajau: XapaKTepUCTUKH, KpUTepii
MIITHOCTI.

ExcnepumentanbHa MeXxaHika. MexaniuHi XapaKTePUCTUKHU
KOHCTPYKIIHHUX MaTepialliB 1 METOJUKH 1X BUSHAUYCHHS.

YuceabHi MeTOAM AUHAMIKH Ta MilHOCTI MamuH. Pi3HOBUIN mOXHOOK
HaOJIMKEHOTO YMcia, ix Jokepena. [liicHi uucna y aBiiikoBiit cuctemi EOM.
Ouinku noxubok npu oduucienHsx Ha EOM. HabnuxeHHst po3B’s3KiB KpaOBUX
3amad 3a metogoM Dyp’e. basucHi PyHkuii, Bumoru n10 HuX. OCHOBHI MeTOIU
pO3B’si3yBaHHs KpailoBux 3anad: Penes-Pitia, byOoHoBa-I'anbopkiHa, 3Ba)KEHHX
noxuOOK HaOJMKEHHs, 3aCTOCYyBaHHS BapialiiiHoro npuHiuny Jlarpanxa. Ines
HaOJIMKEHHS KpaloBOi 3a71a4l 32 METOJIOM CKIHYEHHUX PI3HUIIb. [/1es1 HaOMKeHHS
KpaiioBOi 3ajayul 3a METOJOM CKIHYEHHUX eJeMeHTIB. CKIHYeHHI €JIeMEHTH Ta
OCHOBHI BHUMOTM J0 HHUX. [IpocTopoBe CKIHUEHHO-EIEMEHTHE HaOIMKEHHS
KpalloBUX crTanioHapHuX 3anad. Mertonq Hbiotona-Pagcona po3’a3yBaHHS
HETIHIMHUX KpaloBUX cTalioHapHUX 3anad. [IpocTopoBo-yacoBe CKIHUEHHO-
eJleMEeHTHe HaOMWKeHHs KpalloBuUX 3aaad mnapabojiyHoro tumy. KiacuyHi
JIBOIIIAPOB1 Ta TPHUILIAPOBI CXEMH, YMOBH CTIMKOCTI Ta BIJICYTHOCT1 OCIIMUIISIIIN
po3B’si3Ky. I[IpocTOopoBO-yacoBe CKIHUYEHHO-EJIEMEHTHE HAONMXKEHHSI KpaioBHX
3a/1ay rinepooiyHoro tTumy. KiacuyHi TpuiiapoBi CXeMH, YMOBH 3aCTOCYBaHHSI.

PEKOMEH/IOBAHA JIITEPATYPA

1. Bacunenko M.B., Anekceituyk O.M. Teopist KoJIUBaHb 1 CTIHKOCTI pyXY:
[Tigpyunuk. — K.: Buma mk., 2004. — 525 c.

2. Mosxaposcbkuiit M.C. Teopist Ipy>KHOCTI, IJIACTUYHOCTI 1 MOB3YyYOCTi:
[Tinpyunuk. — K.: Buma mk., 2002. — 308 c.

3. Moxaposcbkuit M.C., Autunos €.0., booup M.I. TloB3yuicTh Ta JOBroBiuHICTb
MartepialliB Mpu MporpaMHomMy HaBaHTaxkeHHI. — K.: Buma mik., 1982.

4. Omnip marepianis: [Tigpyunuk / I'.C. [Tucapenko, O.JI. Kitka, E.C. YMmaHcbkuii;
3a pen. I'.C. [Iucapenka. — KuiB.: Buma mk.., 1993. — 655 c.



5. PynakoB K.M. YucenbHi METOIM aHaNI3y B TWHAMILl Ta MILIHOCTI KOHCTPYKIIH:
Hagu. nmocionuk. — K.: HTYVY "KIII", 2007. — 379 c.

6. Tumommenko C.I1., I'ya'ep x. Teopus ynpyroctu / Ilep. ¢ anrn. M.N.
Peittmana. Ilog pex. I'.C. lllanupo. — M.: Hayka, 1975. — 576 c.

Pozain «I'TAPABJIIYHI I TIHEBMATHYHI MAIIIMHU TA CUCTEMUA
INPUBOAIB»

1. Tlpunumn pii, TUMNOBI CTPYKTypHa 1 (QyHKIIOHAaJbHA CXEMH, OCHOBHI
napaMeTpu TiApaBIiYHOTO 006’ €MHOTO TPUBOY. ¥ MOBHI ITO3HAUYCHHS.

2. OcoOnuBOCTI NUHAMIKK TipaBIIiYHOrO MOPIIHEBOIO MPHUBOAY, PO3PAXYHOK
OCHOBHHUX ITapaMeTpiB.

3. AmnapatHi 3aco0M KepyBaHHsS B CHUCTeMax IHeBMoaBToMaTuku. [lpukiaan
BUKOPHUCTAHHS.

4. Tigpoamaparypa. 3arajibHi BiJOMOCT1 Ta BU3HAYEHHS, ¥ MOBH1 ITO3HAYCHHS.

5. TigpaBmiuHi MiICWIOBa4Yl Ta CHIAKYHOYl NPUBOJIU. 3arajbHl BiJOMOCTI,
YMOBHI MO3HA4Y€HHS, MPUKJIA 1 BUKOPUCTAHHS.

6. CrpyMeHeBl THEBMATHYHI €IEMEHTH T4 CXEMU BUKOHAHHS JOTTYHUHN (QyHKIIIH
JUISL CUCTEM MTHEBMOABTOMATHKHU.

7. llepexigHi mpoliecM B TIAPAaBIIYHUX MeEXaHI3Max 3  ypaxXyBaHHAM
pPO3MOIIEHOT MacH piliHU. YacTOTH1 piBHSAHHSA TAPOCUCTEM.

8. OO0’eMHI HacocH Ta TIIPOJBUTYHHU. 3arajibHa XapaKTepUCTUKAa 00’ €MHHUX
riipoMaiiivH. Y MOBHI ITO3HAYCHHS.

9. EHepreTwyHi MOKa3HUKHU Ta KOE(DIIIEHT KOPUCHOI Al CUCTEM Ta MPUCTPOIB
T1IPONPUBO/IIB.

10. IlepexigHi mpoliecM B TiIpaBIIYHMX MeEXaHI3Max 3  YypaxXyBaHHIM
po3nonuieHoi Mmacu pinuHu. Kpurepii AMHAMIYHOT OI[IHKH T1POCUCTEM.

11. TigpaBmiuni kjnanaHu Tucky. [lpuHnmn aii, yMOBHI MO3HAa4YeHHsS, OCHOBHI
XapaKTepUCTUKH, PUKIIAU 3aCTOCYBaHHSI.

12. TIliaroToBka MOBITPSI B cHUCTeMaxX MHEBMONPUBOAY. 3ajiadi, CKiaa, MPUHIUI
111, yMOBHI IMO3HAYCHHS.

13. TlepexigHi mpouecu B TpyOONpoBOAAX TiIpaBIIYHUX MexaHi3MiB. BiiabH1 Ta
BUMYIIEHI KOJMBAaHHS THUCKY B piIMHI, HaOJMXKEHUH METOJ BpaxyBaHHS
riIpaBIIYHUX OMOPIB CUCTEMH.

14. Tiapoamapatypa JJisi peryjiroBaHHS BUTpaTu poOodoi pimuuu. [TpuHuun aii,
YMOBHI O3HA4YE€HHS, MPUKJIAI1 BUKOPUCTAHHS.

15. JpocenbHi eJIeMEHTH CHUCTEM MTHEBMOABTOMATHUKH. THIH, OCOOJIMBOCTI,
YMOBHI MO3HAYEHHSI, PO3PaxXyHOK.

16. 3onotHukoBl riaponiacwiIoBayl. CTOXacTUYHI TapaMeTpu CTAaTHUYHUX
XapaKTePUCTUK KEPYIOUUX APOCETIOI0UUX T1IPOPO3MOATBHUKIB.

17. Hlectepenni Hacocu 1 rigpoMoTopu. OCHOBHI XapaKTEPUCTHKH, YMOBHI
MO3HAYEHHS, 3arajibHi BIJOMOCTI.

18. CraTuka NHEBMATHYHUX POTOYHUX KaMep.



19. Tlpouecu B YIIUIBHEHHAX pPYXOMHX 3’ €HaHb, BUTOKU PIIUHU, TUIHU
YIIUTBHEHB.

20. PoOoui piguHU, SKI BHUKOPUCTOBYIOTHCS B 00’€MHOMY TiIpaBIi4HOMY
npuBoii. OcoOIMBOCTI 3aCTOCYBAaHHS Ta KpUTEPii BUOODY.

21. JIuHamika MHEBMAaTHYHHUX Kamep.

22. PiBusaHs [I. bepuymni s moTOKy peanbHO1 piavHHU. PIBHSHHS BUTpaTH
piaunau. ['igpaBiiyHa NpoBIAHICTE TPYOOIPOBOIIB.

23. Yucrota pobouux piauH. ['a3u B pimunHax. fBuma kaBitauii Ta oOmitTepariii.
3aJIe’KHICTh BIACTUBOCTEHN PIIMH Bl YMOB €KCILTyaTalii.

24. XapakTepHCTHKU MTHEBMATHYHUX KOMYHIKAIIHHUX KaHAIIB.

25. IlpuHnumnoBa cXeM TiApaBiliyHOro mnpuBoja. CTaThka CHIIOBOTO IWIIHJpA.
JlommycTuM1 MIBUAKOCTI pyXy PIAMHU B TPyOONpPOBOIAX.

26. JluHamika TIAPaBIIYHOTO TPHUBOAY Ta CIOCOOM PEryJlOBaHHS IIBUIKOCTI
pyxy poboyoro oprany. PIBHSHHS pyXy MOPILIHS TAPOLUMIIHAPA.

27. IlHeBMAaTHU4HI CTPYMEHEBI €IE€MEHTU OUCKPETHOI Mii. Tumnu, npuHIUnu i,
0COOJIMBOCT1 BUKOPHUCTAHHS.

28. Bu3HaueHHS BIACTUBOCTEH €JIEMEHTIB TIAPONPHUBOLY 3a JOMOMOIOIO
KOMIT FOTEPHOTO MOJIeNIIOBaHHs. MOJeNoBaHHs HENIHIMHUX CHUJI  TepTd B
HaMpsMHINA BTYJI MIPOLUIIHIpA.

29. IInactunuati (mumbepHi) Hacocu Ta TiapomotopH. [lpuHumn aii, podouunit
00’€eM, 0COOJIMBOCTI KOHCTPYKTUBHUX PIlLICHb.

30. KoHCTpykiii Ta NpUHUUOU [1i MHEBMAaTUYHUX NPUCTPOIB KEPYBAHHS Ta
PEryJIOBaHHS MEMOPAHHOIO TUITY.

31. TigpomiacuiaioBadi THIY COIUIO-3aciiHKA 3 TOJYacTUM JApoceieM Ta
CTPYMHUHHOIO TPYOKOIO.

32. PosnoxinbHi  (HampaBistoui) —rigpoamapatu.  Knacudikaiis,  yMOBHI
Mo3HAaYeHHs, cxeMH i’ eaHaHHs. [Ipukinanu 3acTocyBaHHS.

33. IlHeBMaTWyHUW TMOPIIHEBHM MPUBIA  OJHOCTOPOHHBOI Ail.  YMOBHI
MO3HAYEHHS, CTATUYHUNA Ta JUHAMIYHUN PO3PAXYHOK.

34. TigpaBmiuni ciiakyrodi npuBoAu. CTaTHuYHI XapaKTEPUCTUKHU TIAPABIIUYHUX
CIIJIKYIOUHUX TTPUBOIIB.

35. PapianbHO-nopuIHEBl Hacocu 1 rigpoMoTopu. I[lpuHuun mii, ocoOGaMBOCTI
3aCTOCYBaHHS, OCHOBH1 XapaKTEPUCTUKH, YMOBHI TO3HAUCHHSI.

36. IlHeBMaTWyHUW  TOpPUIHEBUNW MPUBOA  JABOCTOPOHHBOI  Aii.  YMOBHI
MO3HAYEHHS, CTATUYHUNA Ta JUHAMIYHUN PO3PAXYHOK.

37. Uwuxknosi rinponpusonu. iarpama Ta nuMKiIorpaMa Jid, 3arajbHa CTPYKTYpa,
JIOTIYHUI CUHTE3, 3aCO0M KOHTPOJIIO 1 KEpyBaHHS.

38. AkcianpHO-MOPIIHEBI HAcOocH 1 riapomotopu. [lpunuun nii, podbouuit 00’em,
YMOBHI MO3HAYEHHS, MPUKJIAJIA 3aCTOCYBaHHS.

39. IlueBmartuuHi apoceni. Tunu, po3paxyHOK, YMOBHI MO3HAYEHHS, MPUKIAAH
BUKOPHUCTAHHS.

40. TigponBuryHu MOCTYMAJIBLHOTO pyXy. ["anbmiBHI IPUCTPOI.
HenoBHONOBOPOTHI TiApOABUTYHH. THUMOBI cXeMH, 00JacTb 3aCTOCYBaHHS.
[lepeBaru Ta HEIOMIKKM KOHCTPYKTUBHUX CXEM.



41. Kongumionepu po6ouoi piguuu. [Ipu3HadeHHs, TUNM, CKJIad, OCHOBHI
pPO3paxyHKH, YMOBH1 TO3HAYECHHSI.

42. TlHeBMaTW4YHI MOTOPHU Ta BUKOHABYI MPUCTPOi CHCTEM MHEBMONPHUBOIB Ta
nHeBMoaBToMaTuku. IlepeBaru, HeAOMIKH, OOMEXEHHS Y BUKOPUCTAHHI.

43. VYnprpa3BykoBa KapiTalis. CUCTeMH MOJadi pIAMHU Ta PEryJIOBaHHS BUTPATH
yIbTPa3BYKOBUX JUCIIEPTraTopiB.

44. PeneiiHi Ta aHAJOTOBI JaTYMKW CUTHAJIB B CUCTEMaXx TiponpuBoay, OCHOBHI
napametpu. [Ipuknaam 3actocyBaHHs.

45. 1lukoB1 CUCTEMU MMHEBMOIIPUBO/IIB 3 €NeKTpopesieiHuM kepyBaHHsIM. CKiiaf,
CTPYKTYpa, cxeMu kepyBaHHs. CepBiCHI peKUMU POOOTH CUCTEM.

46. JlonmateBi Hacocu 1 rigpoauHaMiuHi nepenadvi. [IpuHnun nii, ocoOIUBOCTI
3aCTOCYBaHHS, OCHOBH1 XapaKTEPUCTUKH, YMOBHI TO3HAYCHHS.

47. KepyBaHHS IIBUAKICTIO PYXYy BUXIJIHOI JJaHKU B CHCTEMaX MHEBMOIPHUBOIY.
TunoBi cxeMHi pilIeHHs, 0COOIMBOCTI BUKOPUCTAHHS.

48. CeHcopH Ta NaTYMKHU KOHTPOJIO MapaMmeTpiB Jli MPUBOJIB: TUCKY, BUTPATH,
HABAaHTAXXEHHS, MOJIOKEHHS, MBUAKOCTL. OCHOBHI XapaKTEPUCTUKUA Ta BUMOTH J10
3ac001B KOHTPOJIIO.

49. TigpaBaiuHM pO3paxyHOK TPyOOMpOBOAIB Ta razonpoBoaiB. ['inmpaBiaiuyHui
yaap.

50. Meroau moOynoBM Ta TEXHIYHI 3aCOOM CHUCTEM KEpyBaHHS T1IPONPUBOLY.
OO6nacti  3acTOCyBaHHS  TiIpaBIIYHUX CHUCTEM  KEpyBaHHSA, MOPIBHSIbHI
XapaKTePUCTUKH, TIPUKIIA].

51. 3acrocyBaHHS Ti[pOra3oBUX AaKyMYyJISATOpPIB B ULHUKIOBUX CHCTEMax
riipaBmiyHuX  OpuBoAiB. OCHOBHI  MapaMeTpu, PO3PAXyHOK, MPHUKIAIU
MPUHIIUTIOBUX CXEM.

52. HecraOuni3oBaHuii pyx PpiAuHA B TpyOOmpoBOJax Ta Tra3o0lMpoBOJAX.
[NppaBniyHuil ynap Ta WOro pi3HOBUIM, BpaxyBaHHs MPU MPOEKTYBaHHI CUCTEM
TiIpONPUBOLY.

53. Meroau noOyA0BH Ta TEXHIYHI 3aCO0M CHUCTEM KEpyBaHHS MHEBMONPUBOJY.
OO6nacti 3acTOCYBaHHS THEBMATHMYHUX KIAMAHHUX Ta CTPYMHUHHUX CHCTEM
KEepyBaHHS, MOPIBHSIbHI XapaKTEPUCTUKH, MPUKIIA].

54. TennoBud po3paxyHOK B IIMKJIOBUX CHUCTEMax TiApaBiIlYHUX TMPUBOJIB.
OcHOBHI TapaMeTpHu, pO3paxyHOK, MPUKIIAIA KOPETYBaHHS MPUHIIUIIOBUX CXEM.

Pozpin <MEXATPOHHI CUCTEMHU B MAILIMHOBY IYBAHHI»

1. CucreMr MeXaTpOHIKM, OCHOBHI CKJIAJOBl, Yy3arajJlbHeHa CTpPYKTYypa,
0COOJMBOCTI Oy0BH Ta MPUKJIAIN 3aCTOCYBAHHS.

2. Oco0auBOCTI AMHAMIKH T1IPaBIIYHOIO MOPIIHEBOTO MPUBOY 3 APOCETBHUM
PETYIIOBaHHIM HIBUAKOCTI Ta MPOMOPIIAHUM KEPYBaHHSIM, PO3PAXyHOK OCHOBHHUX
napameTpiB.

3. AmnapatHi 3aco0u 0o0poOku iHQopmallli B MEXaHOTPOHHHX CHCTEMaXx.
[Ipuknaan BUKOPUCTAHHS.

4. EnexTporiapasiiuHi 3aco0u peanizallii CUCTEM KepyBaHHS TiIpPONPUBOIY.
3arajibHi BIJOMOCTI Ta BU3HAYCHHS, Y MOBHI IIO3HAYCHHS.



5. EnexTporigpaBiiuyHi MiICHIIOBaYl Ta CHIJKYIO4l NPHUBOJAU. 3araibHi
B1IOMOCTI1, YMOBH1 TO3HAYEHHS, TPUKIIAI1 BUKOPUCTAHHS.

6. Anroputmiuna MoBa LD Ta cTpykKTypa Kepyluux mporpaMm Juis
MEXaHOTPOHHUX CUCTEM LIUKJIOBOI .

7. [lepeximHi mpouecd B TIAPAaBIIYHUX MeEXaHI3MaxX 3  ypaxXyBaHHAM
pPO3MOILIEHOT MacH piliHU. YacTOTH1 piBHSHHSA TAPOCUCTEM.

8. O6emH1 Hacocu 3 MAaIIMHHUM KepyBaHHAM. LS cucrema, ii OCHOBHI
XapakTepucTuku. [Ipuknaa mpUHIMIOBOI CXEeMH CUCTEMHU 3 JBOMA BUKOHABUYMMU
npucTposiMu Ta LS peryntoBaHHSM TUCKY. Y MOBHI TO3HAYEHHS.

9. TunoBi cxeMu pO3BAHTAKEHHS HACOCHOTO arperaty Ta iX BIUIMB Ha
€HEPreTUYH1 MOKa3HUKU Ta KOE(IIEHT KOPUCHOT [l CHCTEM MEXaTPOHIKH.

10. Ilepeximui mpouecu B TIAPABIIYHUX MEXaHI3Max 3 YpaxyBaHHIM
po3nouieHoi Mmacu pinuHu. Kpurepii AMHAMIYHOT OI[IHKH T1POCUCTEM.

11. TigpaBmiyHi KjanmaHd 3 TPONOPUIMHMM KEpPyBaHHSM, pI3HOBHIU Ta
0cOONMBOCTI BUKOpUCTaHHA. [IpuHIMN fii, yMOBHI [O3HAY€HHSA, OCHOBHI
XapaKTepUCTUKH, PUKIIAN 3aCTOCYBaHHSI.

12. Anroputmiyna wmoBa STL Ta cTpykTypa Kepyloouux mOporpaMm s
MEXaHOTPOHHUX CUCTEM LIUKIIOBOT Ai1

13. BpaxyBaHHs nepexifHUX MPOLECIB B TPyOONmpoBOAax TIAPABIIYHUX Ta
MHEBMATUYHUX CUCTEM MPUBO/IIB HA 3aCO0U Ta aIrOPUTM KEpyBaHHS.

14. Tigpoanaparypa nisi peryiioBaHHA BHUTpaThd poOodoi  piauHU 3
nponopuiiiHuM  kepyBaHHsAM. [IpuHuun 7ii, yMOBHI MO3HAY€HHs, NPUKIATU
BUKOPHUCTAHHS.

15. Anroputmiyuna wmoBa ST Ta CTpyKTypa KEpylouux mOporpam st
MEXaHOTPOHHUX CUCTEM LIUKIJIOBOI .

16. EnexrtporimpaBiiuHi  30JOTHHUKOBI  riapomiacuiatoBayui.  CToxacTU4HI
napaMmeTpu CTAaTUYHUX XapaKTepUCTUK KEepYIOUnX JPOCETIOI0UNX
riIpopo3NOAUTHHUKIB.

17. MexaTpoHHI CHCTEMH Ta iX OCHOBHI CTPYKTypHi piBHI. [lpuknan
aBTOMAaTU30BaHOI MEXaTPOHHOI CHUCTEMU Ta TMPUKIATM TEXHIYHUX 3aco0iB
HAIMOBHEHHS CTPYKTYPHUX PIBHIB..

18.  EnexrpomHeBMaTH4HI 3acO00M KOHTPOIIO 1 KEpyBaHHs, NpU3HAUYCHHS,
MPUKIaAN TEXHIYHOI peaizalii, IpUkKiIag BUPOOHUUOT CUCTEMH 3 BUKOPUCTAHHIM
3ac001B €JICKTPOITHEBMOABTOMATHKH.

19. Pi3HOBUIM NPOMHCIOBUX KOHTPOJIEPIB, OCHOBHI MapaMeTpH, OCOOIMBOCTI
BUKOPHUCTAHHS B CUCTEMaX KepyBaHHS TAPO- 1 THEBMOABTOMATHKH.

20. Peneiitni HaTYUKU Td CCHCOPU MCXATPOHHUX CUCTCM dABTOMATHUKMU.

21. AnroputmivHa wMoBa LD Ta cTpykTypa Kepywodyux mporpam s
0araTopeKMMHUX MEXaHOTPOHHHUX CUCTEM LIUKIIOBOI Aii.

22.  Onuc cucteMu JAUCKPETHOI J1i 32 JOMOMOTOI TaOJUIlh CTaHy Ta TaOJIHIlb
nepexofiB. 3aranbauii Burisi gy CKH® ta CJIHO.



23. BmuimB yMOB Ta peXUMIB €KCIUTyartalii Ha BUOIp 3aco0i1B KOHTPOJIO 1
KEepPYBaHHS B CHCTEMaX MEXaTPOHIKH.

24.  AnroputmiyHa wmoBa STL Ta cTpykTypa Kepyroouux mOporpaMm st
0araTopeKMMHUX MEXaHOTPOHHHUX CUCTEM LIUKIIOBOI Aii.

25.  Omnwmc cucTeM LUKIOBOI JIii 32 IONOMOI0I0 LUKJIOrpaM. 300paXKeHHs 3BA3KIB
MDK JISMA BUKOHABYMX MPHUCTPOIB Ta 30BHIINIHIMU CUTHAJIAMU 1 CUTHAJIaMH BiJ
JaTYUKIB KOHTPOJTIO.

26. MogentoBaHHd JHMHAMIKKA TIAPABIIYHOTO MPUBOAY 3 MPOrpPaMOBAHUM
KEpYBaHHSM 1 IPOCETBbHUM PETyITyBaHHIM MIBUAKOCTI pyXy poOOYOro opraHy.

27. AnroputmiuHa wMoBa ST Ta CTpyKTypa KEpyluux HporpaMm st
0araTopeKMMHUX MEXaHOTPOHHHUX CUCTEM LIUKIIOBOI Aii.

28. BusHaueHHsS  BJIACTUBOCTEW  €JIEMEHTIB MPUBOAY 32  JIOIOMOT'OIO
IMITaIiiHOTO MoAenoBaHHsA. MojenoBaHHsl J1i KJamaHy THUCKY B CHCTeMi 31
3MIHHUM HaBaHTKCHHSIM.

29. Taiimep B PLC mnporpami, 3aranbHa CTPYKTypa, OCHOBHI MapaMmeTpH,
NpUKIaAM TMPOTPaMyBaHHA Ta BUKOPUCTaHHS B alrOpUTMI 3 KPOKOBOIO
CTPYKTYpOrO MOBOIO LD.

30. AnroputmiyHa MoBa STL Ta moKpokoBa CTPYKTypa KepYIOUUX Mporpam s
MEXaHOTPOHHUX CUCTEM LIUKIJIOBOI .

31. TippomiacuitoBayl TUIY COILUIO-3aC/IIHKA 3 €JIEKTPOMArHiITHUM KepyBaHHAM
Ta TOJIYACTUM JIPOCEJIEM 1 CTPYMUHHOIO TPYOKOIO.

32. PosnmominpHl  (HampaBisioyl) — Tigpoamapatd 3 €JIEKTPOMArHiTHUM
kepyBaHHsAM. Krnacudikarilis, yMOBHI MO3HAaY€HHs, CXeMU MifeaHaHHs. [Ipuknaau
3aCTOCYBaHHS.

33.  AnroputmiuHa moBa LD Ta mokpokoBa CTpyKTypa KEpyIOUYUX Mporpam s
MEXaHOTPOHHUX CUCTEM LIUKJIOBOI Aii.

34. T'igpaBmiyHi CHIJIKYIO4l TPUBOAM MEXaTpOHHHX cucTeM. CTaTuuH1
XapaKTePUCTUKH T1IPaBITYHUX CIIAKYIOUUX MPUBO/IIB.

35. BukopucTaHHsS MHEBMAaTUYHHWX 1 TIAPABIIYHUX BHKOHABUUX TPUCTPOIB B
3aco0ax aBTOMaTH3allli MEXaTPOHHUX CHCTEM.

36. AnroputmiuHa mMoBa ST Ta MOKpOKOBa CTPYKTypa KEPYIOUUX Mporpam AJis
MEXaHOTPOHHUX CUCTEM LIUKJIOBOI .

37. 1lukJoB1 CHCTEMH TIAPONPUBOJA 3 EICKTPOPEICHHUM KEpyBaHHSIM.
Enexrpopeneitna peasizallis €JIEMEHTIB MaMsATI Ta JOTTYHUX (PYHKITIM.

38. IlueBMaTM4Hi BUKOHABYl NPHUCTPOi 3 OICTAOUIBHHUM Ta MOHOCTaOUIbHUM
€JIEKTPOMArHiTHUM KEpYBaHHSM, OCOOJMBOCTI 3aCTOCYBAHHS Ta MPUKIAIU
BUKOPHUCTAHHSI.

39.  AnroputmiyHa MoBa LD Ta mapanenbHa CTpyKTypa KepyIOUUX Iporpam s
MEXaHOTPOHHUX CUCTEM LIUKIJIOBOI .



40. 1IMx70B1 CUCTEMU ITHEBMOIIPUBO/IB 3 EJIEKTPOPEICHHUM Ta IPOrPAMOBAHUM
kepyBaHHsAM. CKkJaja, CTpyKTypa, cxemMu KepyBaHHS. CepBiCHI pexuMHU poOOTH
CUCTEM, 00JIaCTh 3aCTOCYBAHHS.

41. Taiimep B PLC mnporpami, 3aranbHa CTPYKTypa, OCHOBHI MapaMmeTpH,
NpUKIaAM TMPOTPaMyBaHHA Ta BUKOPUCTaHHS B alrOpUTMI 3 KPOKOBOIO
CTpyKTyporo MoBoto STL.

42.  AnroputmiuHa moBa ST Ta mapanenbHa CTPYKTypa KEPYIOUUX IPOrpam Jist
MEXaHOTPOHHUX CUCTEM LIUKIJIOBOI .

43.  VYnpTpa3BykoBa kapitaiis. CucteMu nojaui piluHU Ta 3aCO0U PETyITIOBAHHS
BUTPATH yJIbTPA3BYKOBHUX AUCIEPraTOpPIB.

44, I[aTLII/IKI/I, CCHCOpHU Ta HepeTBOpIOBaLIi CHUTHAJIIB MCXAHOTPOHHHUX CUCTCM.

45. AnroputmiuyHa moBa STL Ta mapanenbHa CTpyKTypa Kepyluyux Iporpam
JUTSI MEXaHOTPOHHUX CUCTEM IUKJIOBOI .

46. BukoHaBYi NPUCTPOi MEXAHOTPOHHHX CHCTEM HA OCHOBI YJIBTPa3BYKOBUX
KaBiTalIiHUX Kamep. [lapameTpu, TUMOBI XapaKTEpUCTUKH, 00JIaCT1 3aCTOCYBAHHS.

47. MopaynbHuM MiaAXia 10 MoOYI0BU MOJIETEH Ta CUCTEM MEXaHOTPOHIKH.

48. CeHcopu Ta IaTYUKHU KOHTPOIIIO MapaMeTpiB Ali MPUBOJIB: TUCKY, BUTPATH,
HABAaHTAXXEHHS, MOJIOKEHHS, MBUAKOCTI. OCHOBHI XapaKTEPUCTUKUA Ta BUMOTH J10
3ac001B KOHTPOJIIO.

49. Taiimep B PLC mnporpami, 3aranbHa CTPYKTypa, OCHOBHI MapaMmeTpH,
NpUKJIaAM TPOTrpaMyBaHHS Ta BUKOPUCTAaHHS B alITOPUTMI 3 TMapajeiabHOIO
CTpyKTYyporo MoBoro STL.

50. Metoau CTPYKTYPHOTO CHHTE3Y CHUCTeM MeXaHOTpoHiku. Oobmacti
3aCTOCYBaHHS, TOPIBHIIbHI XapaKTEPUCTUKHU, TTPUKIIA].

51. T'impaBniyH1 NPUBOAM 3 €JIEKTPOPEICHHUM Ta MPOrPAMOBAHUM KEPYBaHHSM.
CrpyKTypa IpUHUUIIOBUX CXEM, IIPUKIIAIA 3aCTOCYBAHHS.

Pozpin « TEXHOJIOI'TSA MAHIMHOBY 1Y BAHHS»

1. OCHOBHI MOHATTS 1 BU3HAYEHHS TEXHOJIOT1i MAIIMHOOYAYBaHHS SIK HAYKU

1.1. Texnonoriynuii mpouec. Onepailis, yCTaHOB, TEXHOJOTTYHUI niepexin. Tun
BUpOOHHUIITBA. MacoBe, cepiiiHe, olMHUYHE, 0araTOHOMEHKJIATYpHE BUPOOHHUIITBO.
Meronu Bu3HauYeHHs TUMy BUpOOHUUTBA. llpunyck, omnepamiiHuil NPUITYCK,
3aroTOBKA.

1.2. Mammuna sk 00’ekT BUpoOHHITBa. Ciiy)k00Be MpU3HaueHHs1 MauH. By3on,
ckinafanbHa onuHuIs. CHCTEeMHM TMOKa3HUKIB SIKOCTI MamuH. [loka3HUKU SKOCTI
JeTajleil: TeOMETpUYHAa TOYHICTh, SKICTh MOBEPXHEBOrO IIapy, MIIHICTb,
3HOCOCTINKICTH TOl[0. OCHOBH PO3p0oOKU KOHCTpYKIii aetaneid. CAD-cuctemu sk
ckianoBa CALS-texHoOr1.

2. TexHoNOT14HI OCHOBHU AOCATHEHHS SKOCT1 MallluH



2.1.  OcHoBu 6a3yBaHHs. TeopeTUuH1 OCHOBM BU3HAYEHHSI MOJIOKEHHS TBEPJOTO
Tiia y npocropi. [lonsarrs mpo OasyBanHs, 06a3u, Buau 06a3. OcHoBU BHOODY
TexHoyoriyHux 6a3. [IpuHuun exHocti 6as.

2.2. Teopia po3mipHux naHIiorie. OCHOBHI MOHSATTA 1 BU3HAYCHHSI PO3MIPHUX
naHigoris. Meroauka moOyIOBM PO3MIPHUX JIAHIIOTIB. PO3MIPHUN aHami3
TEXHOJIOT1YHUX TpoueciB. BuzHaueHHs omnepaliiHuX po3MipiB 3a JOMNOMOTOIO
rpadis.

2.3. Tounictb 00poOku. CkiagoBi mMoxuOku oOpoOku. BinxuneHHs po3mipiB
JeTasied BiJ HOMIHANbHUX. BU3HAYeHHS TOYHOCTI BHUTOTOBJICHHS METOAaMU
MaTeMaTUYHOi CTAaTUCTUKHU. 3aKOHM PpO3CIIOBAaHHS BUINAJAKOBUX  BEJIMYUH.
[IpakTuyHe 3acTOCYBaHHSI 3aKOHIB PO3CIIOBaHHS PO3MIPIB AJIs aHaji3y TOYHOCTI
00poOKH.

2.4. TexnonoriyHa oOpoOmoBaibHa cucrema. Bunu sxopctkocti TOC Ha
nmoxuoxKy o06pooku. Metoaun BuszHaueHHs xopctkocTi TOC. [IuHamivHi BUIIA NIPU
00poOui pizanHaM. KonuBanns TOC ta Metoau ix ycyHeHHs. ['panuuna rnmmbuna
pi3aHHS 1 CTAJICTh MPOIeCY 0OPOOKH.

2.5. BunuB 3HOCY IHCTPYMEHTY Ha TOYHICTh 00p0oOKu. Po3MipHe 3HOIIYBaHHS Ta
3HOUIYBaHHS 3 BTpPayaHHSIM pi3ajdbHUX BiacTuBocTed. HacTporoBanHs Ta
nigHanaroaxeHHs po3MipHoro jgasitora TOC. Meronn HacTpOIOBaHHS.

2.6. BnnuB TemnoBux sBUI MPU 00poOIll HA TOYHICTH Ta SAKICTh MOBEPXHEBOTO
mapy. Temnepatypui nedopmaniit TOC. Tlepepo3nonisi BHYTPIIIHIX HANPYKEHb.
MeTtonu BU3HAYEHHsS TeMIlIEpaTypd B 30HI pi3aHHSA. MeToau BUMIPIOBAHHS
BHYTPIIIHIX HAaIpyXeHb. MeTOM BU3HAUEHHS CTPYKTYpU MOBEPXHEBOIO LIapy Ta
roro nedexris.

2.7. OnrtuMmizaiiss  TEXHOJOTIYHUX  mporeciB.  @DopmylioBaHHA  3ajaadvi
onTUMi3allii, BHU3HAYECHHS KpUTEpil0 (YU KpUTEPIiB), CUCTEMU OOMEKEHb,
Kepyrounx BUMIpiB. MeToau po3B’si3aHHS 3anadi onTuMizaiii. Onrtumizaimis
TEXHOJIOT1YHOT Oorepartii.

3. OcHoBU po3pOOKH TEXHOJIOTTYHUX MPOIIECIB BUTOTOBJICHHS MaIllUH

3.1. Po3poOka TEXHOJOT1YHOTO MPOLECY fAK ITepaliifHUid MPoLeC MPOESKTYBAHHS.
ABTOMaTH3aIA TEXHOJIOTTYHOT MMIATOTOBKHU BUPOOHUIITBA. CucreMn
aBTOMAaTU30BAaHOTO TNPOEKTYBaHHS TexHosoriunux  mnporeciBs (CAIIP TII).
Crpykrypa 1 ocHoBHi 3aBnanns CAIIP TII. [TinrotoBka BxinHoi iHdopMalii, 6a3u
JaHUX, aITOPUTMHU, BUXIJHA 1H(HOPMAILis.

3.2. BubOip 3aroToBku, SIK iTepaliiHUi poLec, o 0a3yeThCsl HA EKOHOMIYHOMY
Kputepii. MeTtoau po3paxyHKy mnpuiyckiB. Po3poOka mociizioBHOCTI 00poOku
MOBEPXOHb JeTalied Ta BHU3HAYEHHS HEOOXITHUX mepexoiB. OOrpyHTyBaHHS
BUOOpY oOJNaJHaHHA Ta IHIIOT TEXHOJIOT1YHOI ocHAcTku. IlmanyBaHHs
po3MilIieHHs 00J1aHaHHS Ha AUIbHULII MEXaHIYHOTO 1IEXY.

3.3. Bepcratni npuctpoi. YHiBepcaibHi mpuctpoi YCII, CPII. ba3osi, yctaHoBu1
Ta 3aTUCKHI eJNeMeHTU. MeToauKka po3paxyHKIB BepCTaTHUX MPHUCTPOIB.
Po3paxyHku Ha TOUHICTb. PO3paxyHKH AJi1 BUBHAYEHHSI HEOOX1THOI CHIIM 3aTUCKY.
Bubip Tuny mnpuBony. Po3paxyHku CHUIOBUX TMepeTBOpIOBayiB. BuzHaueHHs
KOPCTKOCTI.



3.4. Meronu mniaBuiieHHs mnpoayktuBHocTi. Inmsaxum 1 3acobu CcKOpOYEHHS
OCHOBHOT'O TexHojorigHoro yacy. Cymimienns nepexoaiB. {udepeHnuitoBanus Ta
KOHIIEHTpallis onepaiiiii. CKOpoYeHHs JOTOMIXKHOTO Yacy. ['pymnoBa TexHooris.
3.5. Tlomarrs mnpo coOiBapticTe BuroroBieHHs. CkianoBi co0IBapTOCTI
npoaykiii. Meroan kambkyisiii coOiBaprocTi. KoedilieHT 3aBaHTaXKeHHs
oOJ1aTHaHHS.

4. TexHosorist BATOTOBJIEHHS AeTalleld MallluH

4.1. Meronu 1ne30Boi OOpOOKM TOBEPXOHb JeTajedl MamuH. Tumnosi
TEXHOJIOT1YHI CXeMHU TOKapHOi oO0poOku. BepTatu, iHCTpyMEHT AJii TOKApHOIi
00poOku. Pexxumu 06po6ku. TUIMOBI TEXHOJIOT1YHI CXEMHU CBEPAJIUIBLHOT 0OPOOKH.
Bepcratu, 1HCTpyMeHT Uil  CBEpIJIMWIBHOI  0OpoOKU.  3eHKepyBaHHS,
pO3rOpTYBaHHs, Hapi3aHHsA pi3bOU. THUIOBI TEXHOJIOTIUHI cXeMu (pe3epHoi
00poOku. Bepcraru, iHCTpyMeHT aiisi ppe3epyBaHHS MOBEPXOHb jeraneil. Tumoni
CXEMH CTpYyTrajabHOI Ta 10BOAIBHOTI 00poOKU. BepcTaTu, IHCTpyMEHT.

4.2. Meronu 00pobku 3yOuactux Koiic. TexHonoriuni cxemu 3y0000poOHHX
omepauid Ui IWIIHAPUYHUX, KOHIYHMX, 4YepB sSUHUX Koiic. Bepcraty,
IHCTpyMeHT. AOpa3uBHa 00poOka 3yO04acTUX KOJIC, TEXHOJOTIYHI CXEMU
abpa3uBHO1 00poOKH. BepcraTu, IHCTpYMEHT.

4.3. Metonu abGpa3uBHOI OOpPOOKH IMOBEPXOHBb JAeTajeil MaluH. TeXHOJOTI4HI
CXEMH BPI3HOTO KpYyrjoro uuii)yBaHHS, MOB3J0BKHBOIO KPYIJIOTO 1 IJIOCKOTO
nutipyBanHs. XOHIHTYBaHHA, cynepQiHinyBaHHs, oOpoOKa BUIBHUM aOpa3uBOM.
AOpa3uBHUY 1 aJIMa3HUM IHCTPYMEHT. MeToIuKa MmpaBKH.

4.4, Enextpodi3zuuHi Ta €JEKTPOXIMIYHI METOAU OOpOOKHM JeTajieidl MallluH.
TexHonoriyHi cXeMu, BepCTaTH, IHCTPYMEHT. 3MIIHIOBaJIbHO-03/100JII0BaIbHA
00po0OKa MoBEepXOHb JeTajeH.

5. ABTomaTu3zallisg TeXHOJOTTYHHUX MPOIIECIB

5.1. ABTomMaTH30BaHi 1 aBTOMAaTHYHI BUPOOHUITBA. ['Hyukl aBTOMaTHU30BaHI
TEXHOJIOT14H1 KoMIUTIeKCH. OcoOIUBOCTI Ta MOPSIOK MOOYT0BH aBTOMATHU30BaHUX
TEeXHOJIOTTYHUX MporieciB. [{iT1b0B1 MexaHI3MU I aBTOMATHU3AIli TEXHOJIOTTYHUX
mpoueciB.  ABTOMaTHM30BaHI Ta  aBTOMAaTW4YHI  KOHTPOJIbHO-BUMIPIOBAIbHI
KOMIUJIEKCH. ABTOMaTu3alisi CKIagajdbHUX poOiT. 3acTocyBaHHS pPOOOTIB.
Knacudikarris po6otiB. Po60TH30BaH1 TEXHOJOTTYH1 KOMILJIEKCH.

5.2. Texuonoriyni mnporecu o0pobku Ha Bepcratax 3 UIIY. OcHoBHI
TEXHOJIOT1YHI cxeMu o00poOku. bararo omepariiini Bepcratu 3 UITY. Cucremu
3MIHM THCTpYMEHTY. TeXHOoNOr14H1 cxeMHu (POPMOYTBOPEHHS CKJIAJIHUX TOBEPXOHb.
Cucremu aBromatuzoBanoro nporpamyBants CAII nns Bepcraris 3 UITY. Bxigna
iHpopmarlis, crpyktypa 1 ainroputmu CAIl, Buxinna indopmania. Kopekuis
(bOpMOYTBOPIOIOYMX PYXIB, ONTUMIZAIlis peXuUMy pi3aHHs. HanpsiMku po3BUTKY
CAM-cucrteM sk ckiaagoBoi CALS-TtexHoorii.

5.3. 1IuKJOBI CHCTEMH aBTOMATUYHOTO YyHpaBiiHHS. DYHKIIOHATIBHUA MOJYJb
Ta TUNH (DYHKIIOHAJIBHUX MOJYyNiB. MeTtoau po3poOKH JOTIYHUX Ta LMKIOBHUX
aBTomatiB. MeTonu anapaTHoi Ta mporpamHoi peanizamii nukinosux CAY.

5.4. besnepepBHI CUCTEMHU aBTOMATUYHOTO yrpaBiiHHA. DyHKI[IOHANBHI CXeMH
CAY cra6unizaltii, mporpaMHOTo YIpaBIiHHS, CIIIKYIOUUX CUCTEM Ta aJallTUBHUX
cucteM. IlonsarTs nepenatnoi ¢pyHkuii, ctpykTypHoi cxemu CAY Ta 00’ekTy, 110



YIPaBIA€TbCA. XapaKTEPUCTUKHU CUCTEM 1 00’ €KTiB: 4acoBi 1 yacToTHl. CTamicTh Ta
SKICTb CUCTEM 1 00’ €kTiB. Metoau minpuiineHHs sskocTi CAY B MeTaio006po0iti.

6. OCHOBHU yIpaBJIIHHS TEXHOJIOTTYHUMU OIEpaliiMU OOPOOKH pI3aHHIM

6.1. VY3arajmpHeHa CTPYKTypHO-TIApaMeTpUYHA MOJENIb TMPOIECy pi3aHHS B
3amkHeHid npyxHiId TOC. OCHOBHI NPUHLIMIM ONTUMAIBHOTO YIpPaBIIHHS.
Metoau ynpaBiiHHA 3a TOTOYHOIO, alPiIOPHOIO Ta aMOCTEPIOPHOIO 1HPOPMAITIEIO.
6.2. VYnpasngaaas auHamiyHUMEU napamerpamu TOC. JIluHaMiuyHI KOMIIEHCATOPH
KOJIMBaHb Ta iX PO3paxyHOK. TeXHOJOriyHa cragkoBicTh GopMU Ta ii 3aJEKHICTh
Bil ¢GopMH 3aroToBKH, AuHamMiyHuX mapamerpiB TOC 1 pexumy pi3aHHS.
MIPOTrHO3yBaHHS TEXHOJIOTTYHOT CMaIKOBOCTI.

6.3. VYmnpaBiiHHs TmpoiiecamMu a0pa3uBHOiI 00poOku. MeTonu NpPOEKTYBaHHS
ONTHUMAJIBHUX TMpoleciB abpa3suBHOI O00pOOKM [JIi  BPI3HOIO  KPYIJIOTO
nutiyBaHHs, TOB3AOBXHBOTO HITIYBAaHHS, MJIOCKOTO LTI yBaHHS.

6.4. VYmnpasiiHHs nporecamMu oOpoOku Ha Bepctarax 3 UITY. 3aranpHi NpUHIIMIN
ynpaBiaiHHA. MaremaTudHi Mojell TokapHoi Ta ¢pesepHoi 2,5-D o06poOku
MMOBEPXOHb JOBUIBLHOT (hOpMHU.

6.5. VYmpamiaiHHA mporecaMu OOpPOOKH CKJIAJHUX IMOBEPXOHb JACTajeil MaIluH.
Texnonoriyni cxemu Ta ocoOauBocTi 00poOku. CAIl sk 3acid ynpaBiiHHS
npouecoM o0poOku Ha Bepcerari 3 UIIY 3a anpiopnoro iHpopmariero. Kopekiis
(hOpMOYTBOPIOIOYMX TPAEKTOPIN Ta aBTOMATUYHE BU3HAUEHHSI 3aKOHIB yIPABIIIHHS
peXUMaMU pi3aHHS.

Po3aia «OBJAJHAHHS TA TEXHOJIOT'TI BUPOBIB IIJIACTUYHOI'O
®OPMYBAHHSA KOHCTPYKIIN B MAIIMHOBY 1YBAHHI»

I TEOPIA OBPOBKU METAJIIB TUCKOM

1. ®i3uuHi ocHOBHU acTuyHOi nedopmanii. bygoBa merani 1 cruaBiB. Cunum
3B’SI3KY B KpUCTaiax; TUIM KPUCTATIYHUX PEUIITOK; KprcTanorpadiuyHi MIOMINHHU 1
HaMpsIMKU Ta iX 1HAEKCH.

2. Ilpouec mmactuyHoi aAedopmalii B MOHO- 1 TOJIKpPUCTalIaxX; MeEXaHI3MU
XOJOJIHOI TIacTU4HOi Aedopmarlii; AeeKTH KPUCTATIYHOI PElIiTKH 1 iX poyib B
IIacTUYHIi  Jedopmarllii; BIUIMB pO3MIPY 3€pHAa Ha IUJIACTUYHICTH 1 OIIp
MJIACTHYHINA edopmarltii; KpuBi 3MILIHEHHS.

3. BrumuB TemmepaTypu Ta WIBHUIKOCTI JAepOpMyBaHHS Ha MpoLEC 1 MEXaHI3MHU
macTuyHoOi aedopmariii; kimacudikaiis 1 BUAA IUIACTUYHOT nedopmarliii B
3aJIEKHOCTI B/l TEMIIEPATYpPH 1 IBUJKOCTI eOpMyBaHHS; BIUIUB TEMIIEpaTypHy Ha
omip MIacTUYHIN nedopmallii; BIUIMB MIBUAKOCTI HA OMIp IUIACTHYHIN AedopMmalii;
SBUILE HATJIACTUYHOCTI.

4. Tlepemimennsa 1 aedopmailii 3a NPYKHbOI MIACTUYHOI Aedopmallii; TEH30p
nedopmariii 1 mBHAKOCcTeH naedopmaliiif, iX KOMIOHEHTH 1 IHBapiaHTH, YMOBH
CyMiCHOCTI Jeopmariiii 1 HECTUCKAEMOCTI.

5. HampyxxenHs B TBepaoMmy nae@opMyeMOMYy Tuli; TEH30p HaNpyXeHb, HOTO
KOMIIOHEHTH 1 iHBapiaHTU. HampyxeHHS B IUIOIIMHAX HaXWIEHHUX 10 oOcei
KoopauHaT. I1nockuil HalpyKeHU CTaH.

6. [udepenuiiini piBHIHHS piIBHOBArH.



7. Teopist roJOBHUX AOTUYHUX HampyxeHb. EHepreTuuyHa Teopis IIACTUYHOCTI.
OxpeMi BHUIAJKHM OCHOBHOTO pIBHSHHS IUIacTUYHOCTI. KaHOHIYHE pIBHAHHS
mactuyHocTl. Koedirient Jlome.

8. Meronu BU3HAYEHHS MUTOMUX 3yCHJIb 1 €Heprii JAeQopMyBaHHS: METOA
CYMICHOI'O pillIeHHsI HAOJMKEHUX PIBHSHb PIBHOBArU 1 MIIACTUYHOCTI; METO/ JIIHIH
KOB3aHHS, €HepreTWyHl 1 BapialiiHi METOAM; MOHSATTS MPO METOIU HUXKHBOI
OIIIHKH, YMCEIbHI METOIH.

9. BuzHaueHHs MUTOMHX 3YCUJIb 1 €HEprii IpH pi3aHHi, 0CaJKyBaHHI, MPOILIHUBIII,
MpeCcyBaHHI, MPOAOIbHINA MPOKATI(l, THYTTI, BUTSKIIL.

10.®i3u4Ha npupoia KOHTaKTHOTO TepTs. Bunu kontakTHOrO TepTsa. Pakropu, 1o
BIUIMBAIOTh HAa KOHTaKTHE TepTs. EKcrepuMeHTanbHI METOAM BHU3HAYCHHS
Koe(]ili€eHTY KOHTaKTHOT'O TEPTH.

11.

II TEXHOJIOI'TYHI ITPOLECH OBPOBKHU METAJIIB TUCKOM

1. HarpiB mertany mig KyBaHHS Ta 00’€MHe IUTaMIyBaHHS; BHUJM HArpiBy ix
XapaKTePUCTUKU 1 00JIaCTh 3aCTOCYBaHHS; TEIJIOOOMIH 1 TeIulonepenada IMpu
HarpiBaHH1 METaJly Ta OXOJIOJKEHH1 METally, peXUMHU HArpiBy 1 OXOJIOKEHHS.

2. Knacudikamis omepamiii 1 po3paxyHOK TMEpPEXOJiB  BUIbHOI  KOBKW;
TEPMOMEXaHIYHUN PEKUM KOBKM METANTIB 1 CIUIaBIB; OCOOJIMBOCTI KOBKH KPYIHHUX
37IMBKIB; BUO1p 00JaHaAHHS.

3. Pi3aHHs copTOBOro mpoKaTy Ha 3aroTOBKH MiJ 00’ €MHE IITAMITYBaHHS; METOAU
TIJIBUILICHHS TOYHOCT1 3aTOTOBOK 10 BIAPI3aIOTHCA 1 IKOCTI MTOBEPXHI 3pi3y.

4. O6’emue mramnyBanHs Ha monotax, KI'LLII, rigzponpecax i ropu3oHTaIbHO-
KyBaJIbHUX MalllMHAaX; KJacuikailis mTamMiyBaHb, pO3paxyHOK 1 MPOEKTYBaHHS
nepexojiiB, pydaiB 1 ITamMmiB B 1LUIoMy; 0e3000iiHe Ta Oe3HaxuieHe
HITAaMIIyBaHHS 1 1OT0 poJib B MiIBUIIEHH] KOE(ILIEHTY BUKOPUCTAHHS METaly.

5. XonmoaHe BHCaMKyBaHHSA 1 xojiogHe o0’emHe mramnyBaHHg (XB 1 XOIID);
marepiamu g XB 1 XOI; knacudikamis neranedt 1 noOynoBa NepexojiB;
mactuia ans XB 1 XOUI; Bubip o6nagHaHHs; OTPUMAHHS TOYHHMX 3arOTOBOK JJIs
XB 1 XOI1l.

6. Ilporecu npokaTku, BaJIbLIIOBaHHSA, HAKATKU, PO3KaTKU 1 0OKaTKK; 00poOka Ha
POTaLIfHUX MaIlIMHAX, PO3PaXyHOK NEPEXOIiB 1 IPOESKTYBaHHS OCHACTKHU.

7. Pi3aHHA JUCTOBOrO METally Ha HOXUIMX; TUOM HOXHULb 1 00JacTh
3actocyBaHHs. ['iIpomMexaHiuHe pi3aHHS JHCTOBUX MaTepiaiiB 1 pi3aHHA 3
BUKOPUCTAaHHSIM €HEpPrii BUIPOMIHEHHS Jla3epy, oO0JacTi iX palioHAJIBHOTO
3actocyBaHHs. HampyxeHo-nedopMoBaHU CTaH pPO3AUIBUMX OIEpalliid; BIUIMB
3a30py Ha MpPOIIEC PI3aHHS 1 AKICTh MOBEPXHI 3pi3y; YUCTOBA BUPYOKa 1 MpoOUBKa
Ha CHEUiaJIbHUX Mpecax; BU3HAYEHHS 3YCUJIb 1 BUOIp OONaJHAHHS; PO3PAXyHOK
BUKOHABYMX PO3MIPIB MNYaHCOHIB 1 MaTPHUIIb.

8. I'myTTs meraneit 3 MMCTOBUX 1 NPOGUIBHUX 3ar0TOBOK; Kiacudikallis aeranen i
TUIIOBI TEXHOJIOTTYHI MPOLIECH 1 CXeMH THYTTS; HApYy>KeHO-1epopMOBaHUM CTaH 1
3TUHAJIbHI MOMEHTHU NpPHU MPY>KHbOMY 1 YHCTOIUIACTUYHOMY 3THHI; MPYKUHIHHS
IPU THYTTI 1 HOTO PO3PaxXyHOK MPHU MPOEKTYBAHHI IITaMITiB; OCOOJIUBOCTI THYTTS B
mTaMIIax; PoO3paxyHOK 3ycwib 1 BuOIp oOnagHaHHs. OcCOOIUBOCTI THYTTS 3
PO3TATOM 1 00J1aCTh 3aCTOCYBAHHS LIOTO MPOILIECY.



9. Burskka, kinacudikamigs getraned 1 cnocoOiB  BUTSXKKHM;  HAMpPY>KEHO-
neOpMOBaHMI CTaH TPU BUTITYBAaHHI BICUMETPUYHUX JeTaieil 3 130TPOMHOro
Marepiany; BIUIMB aHI30Tpomii Ha mpouec aedopmamii Hpu BUTATYBaHHI;
PO3paxXyHOK 3arOoTOBOK MPHU BUTATYBaHHI BICECUMETPUYHHUX JleTajeil: 0cOOIUBOCTI
MpOLIECY BUTSATYBaHHSA JeTaliell TUIy KopoOok. Po3paxyHok 1 moOyaoBa nepexoaiB
IIpY BUTATYBaHHI JieTaneil TUMoBUX GopM. Po3paxyHOK TUCKY MPUKUMY, 3yCHILISA
Ta poOOTH BUTATYBAHHS 1 BUOIp oOJagHAHHS; METOAM IHTEHCH]IKAIIl Mpolecy
BUTATYBaHHSA 1 00JacTh iX BUKOpUCTaHHSA. MacTuia mpu BUTATYBaHHI, iX CKJaJ 1
KJ1acudikarris.

10.®opmyBanibHl  omepallii JUCTOBOrO IITaMIyBaHHsS: penbedHa (HOPMOBKA,
BIIOOPTOBKA, 00KHUM, po37Aaya; HampyXeHoO-Ie(OpPMOBAHMI CTaH 1 BU3HAYEHHS
JOMYCTUMOTO (HOPMO3MIHEHHS; BUOIp OONagHAHHS 1 €JIEMEHTH KOHCTPYKIIIN
OCHACTKH.

11.IIpoexTyBaHHS TEXHOJIOTIYHMX TMPOLECIB 1 KOHCTPYIOBaHHS IITaMIIiB JJIs
JIMCTOBOTO IITaMITYBaHHS, OCHOBHI PO3paxyHKH Ha MILHICTb 1 JKOPCTKICTh; BUOIp
MarepiajiB JJIs JeTajed MITamIliB, iX MeXaHIuYHa 1 TepMiuyHa 00poOka, METOIU
MIABULIEHHS CTIMKOCTI IITAMIIOBOI OCHACTKH.

12.0cHOBHI MOHATTS npo cTpyKTypy 1 3amaul CAIIP TexHONOrii 1 OCHACTKU s
KyBaHHS, 00’€MHOTr0 1 JIMCTOBOI'O IITAMITyBaHHS, OCHOBHI BUMOTH JI0 OCHACTKHU
JUTSI THYYKUX aBTOMATU30BaHUX BUPOOHUIITB.

ITI. O6naguanHs ay1s 06poOKU MeTasiB TUCKOM

1. KpuBommumnHi  KyBaJIbCbKO-NPECYBajdbHI  MAalllMHU;  Kilacudikauis 1o
KIHEMaTUYHUM 1 KOHCTPYKTUBHUM O3HaKaM, iX KiHeMaTHKa, KIHETOCTaTHUKa 1
JUHAMIKa, pO3pPaxXyHOK BY3J1B IPUBOAY, I'paiku AOMYCTUMUX 3YCHIIb.

2. Mydtu 1 rampma, CHUCTEMHU YOpaBIiHHA 1 3amoOiraHHs KpPUBOIIUITHUX
KYBQJIbCHKO-TIPECYBAJIbHUX MAIlIMH; 3aco0M MexaHi3alli 1 aBToMaTu3aiii B
YHIBEpCAIIbHUX KYBaJIbCHKO-TIPECYBAIbHUX MAIIMHAX; PO3PAXYHOK IX MapaMeTpiB.
3. Po3paxyHOK Ha MIIHICTh 1 OPCTKICTh BaJliB, IIaTyHIB, TMOB3YHIB, CTaHWH;
TEXHOJIOTII 1 OOJaJHaHHS JUIsi BUTOTOBJICHHS OCHOBHUX JeETaJel 1 BY3IiB
KPUBOIIMITHUX KYBaJIbChKO-NPECYBATILHUX MAIIWH; CKJIAJAHHS 1 HAJaroKyBaHHS
MalIlH.

4. KpuBOWIUIIHI 1 KPHUBOIIUIHO-PUYAXKHI KyBaJbChKO-IIPECYBAIbHI MalllMHU
CHEIIaIbHOTO MPU3HAYEHHS: Mpecu sl TIMOOKOro BUTATYBaHHS 1 YUCTOBOT
BUPYOKU, YEKAHKHU, THYTTS; OCOOJMBOCTI KIHEMAaTHKU 1 PO3PaxXyHOK OCHOBHHUX
napameTpiB.

5. KpuBommnHi npecu uisi raps4ioro 00’€MHOTO IITaMITyBaHHS TOPU30HTAIBHO-
KyBaJbHI MamMHU. OcoOJUMBOCTI KOHCTPYKUII 1 pO3PaXyHOK OCHOBHHUX
napameTpiB; MaTepiajii OCHOBHUX JieTajneil, ix o0poOka 1 ckiaiaHHs.

6. JlucTomtammyBajgbHI 1  KyBaJbChbKO-NIPECYBaJIbHI ~ aBTOMAaTH;  THUIIH,
MpU3HAYEHHS, 0COOIMBOCTI KOHCTPYKIIT 1 KIHEMATUKH; LIUKIOTPAMH.

7. TigpaBniuHi mnpecw IS KyBaHHS, 00 €MHOro, JIMCTOBOTO IIITaMITyBaHHS,
npecyBaHHs 1 OpUKETYyBaHHA;, KiIacu(ikallis 1 TUNH TNPUBOAIB; KOHCTPYKIS 1
OCHOBU PO3PAaXyHKY €JIEMEHTIB NMPUBOJY, MEXaHI3MIB 1 amapaTypu YOpaBIIHHS 1
KOHTPOJII0; Kiacudikallisi 1 KOHCTPYKIIisl CTAHUH; PO3PaXyHOK CTaHUH, MONEPEUNH,



KOJIOH; MaTepiasii 1 0oOpoOKa OCHOBHMX KOHCTPYKTHBHUX €JEMEHTIB IIPECiB;
HY4YKi aBTOMaTH30BaHI MOJYJi Ha 0a3l TiIpOmpeciB 1 MEPCHEKTUBH PO3BUTKY
TIPONPecoBOro 00IaTHAHHS.

8. Mamunu ynapHoi il ans oOpoOKM MeTalliB TUCKOM; Kiacudikalis 1Mo THIY
MPUBOJIa, NMPU3HAYECHHIO 1 KOHCTPYKTUBHUM O3HakaMm. Enementu teopii yaapy i
€HEPreTUYHUI PO3paxyHOK MPHUBO/IA MAIIMH YAAPHOI Iii; peKUMHU 1 IUKIU POOOTH
MapoIOBITPSHUX MOJIOTIB 1 PO3PAXYHOK iX OCHOBHMX MapameTpiB; KOHCTPYKIIiS,
pPO3paxXyHOK, BHUTOTOBJICHHS 1 CKJIaJaHHS OCHOBHUX BY3JIIB MapONOBITPSIHUX
MoJIOTiB. [IpMBOAHI MHEBMATW4YHI MOJOTH; OCHOBHI THIH, CXE€MHU YIIpPaBJIiHHS,
Uk podotH, eHepretuka KKJI[; KoHCTpyKIlii OCHOBHUX JieTajieil, maTepiaau s
iX BUTOTOBJICHHS, 00pOOKa.

9. CrnemiayibH1 MaIIMHU 711 OOpOOKM MeTajaiB TUCKOM; KyBajbHI Bajblll 1
MPOKAaTHI CTaHW JJIi BUTOTOBJIEHHS 3arOoTOBOK MAalIMHOOYAIBHUX J€Tajeil;
OPUHIMN 11 1 po3paxyHOK NMPHUBOJY, POTAIliiiHI 1 paaiaibHO-KyBajlbHI MallUHU;
KIHEMaTH4YH1 CXEMH, €JIEMEHTH pPO3paxyHKY MPUBOIY.

Poznin kxABTOMATHU30OBAHI JIOTTCTUYHI CUCTEMMN»

1. IIpoeKkTyBaHHA JIOTICTUYHUX CUCTEM
1.1. ®ynkuionanbHa, Ga3oBa 1 IHCTUTYIIIITHA CTPYKTYpPHU3ALLis JIOTICTUYHUX CUCTEM.
1.2. Crpyktypa TOBapy 1 MOCIAYTd $K JIOTICTUYHOTO MPOAYKTY. BinMiHHOCTI
norictuyHux cucteM nocayr (SRL) Big norictuunux cucreM toBapiB (CRL).
1.3. Etanu >XATTEBOTO LMKJY JOTICTUYHOI cUCTeMU. JIOTICTUYHUI LUKI Ta HOTO
CKJIaJ10BI.
1.4. TIoHATTA JOTICTUYHOI CTpaTerii MiJIPUEMCTBA: BU3HAYEHHS, MPU3HAYCHHS,
OCHOBHE 3aBJIaHHs, MPUHIMIN BUOOpPY Ta QopMyBaHHA. ba3oBi JOricTUYHI
CTpaterii NiAIpUEMCTBA Ta LUISXU X peanizallii.
1.5. VY3aranpbHeHWIl aJroputTM MPOEKTYBAHHS JOTICTHUHUX cucTeM. llopsaox
aHaJi3y JOTICTUYHOI CUCTEMHU.
1.6. ®akTOpHU BIUIMBY 30BHIIIHBOIO 1 BHYTPIIIHHOTO CEPEAOBHINA HA JIOTICTUYHY
cuctemy. JloricTHUHMI ayAUT MiITPUEMCTBA.
1.7. TIoTy>KHOCTI JIOTICTUYHOT CUCTEMH, METO/IM 1X MPOrHO3YBAaHHA 1 ONTUMI3allii.
1.8. Ouinka (yHKIIOHYBaHHS JOricTuyHOi cuctemMu Karteropii 1 xapakTepucTtuka
MOKA3HUKIB OI[IHKH JIOTICTUYHOT CUCTEMHU.
1.9. Bantaxxna oaunHuusg" sk OO'€KT TrapMoOHi3alli MOTYXHOCTEH JIOTICTUYHOT
CUCTEMHU.
1.10. Jlorictuuna iHgpacTpykTypa Ta 11 ckiIagoBi. Micie JIOTICTUYHOT
1HGPACTPYKTYPH B CUCTEM1 PUHKOBOT IHOPACTPYKTYPH.
1.11. Tlonsttss ayrcopcunry. Buam ayrcopcunry. OCHOBHI MOTHUBHM 1 KpUTepii
NPUUHATTS PillIEeHb PO 3aCTOCYBAHHS AYTCOPCHUHTY.
1.12. JloricTu4Hi onepaTopH, iX TUMH 1 PYHKITII.
1.13. BiptyanbHi NigOpUEMCTBA, iX Ki1acudIiKaliiiHi 03HAaKH, (QYHKIIOHAJIbHI
MO>KJIMBOCTI 1 €Tali CTBOPEHHSI.
1.14. JloricTiyH1 EHTPH, 1X KIacuikaiis 1 IPUHIUIIOBI MOAEIII.



1.15. Tpanumiitauit Ta JIOTICTUYHUN MIAX0IU hi (o) oprasizarii
BHYTPITHBOBUPOOHNYUX cHUCTeM. [lOpiBHSHHS TpaauIiiHOTI Ta JIOTICTUYHOT
BUPOOHUYUX (iocodiit.

2. [IpoexkTyBaHHSI aBTOMATU30BAHNX TPAHCIIOPTHO-CKJIACHKHX CHCTEM
2.1. Knacudikariis TpaHCHOPTHO-CKJIAJICBKUX KOMIUIEKCIB. DyHKIIT CKIadiB Ta iX
THUIIN.
2.2. Oco0auBOCTI CKIAJICHhKUX KOMIUIEKCIB JUisi 30€piraHHs TapHO-IITYYHHUX
BaHTaxiB. OOjajHaHHS, 110 BUKOPUCTOBYETHCS Ha CKJIaJaxX TapHO-IITYYHHUX
BaHTaxiB. CTenaxi Ta iX kiacudikaiis.
2.3. KonTeltHepH1 MyHKTH, iX po3paxyHoK. O0saHaHHs KOHTEHHEPHUX MYHKTIB.
2.4. OcoOnMBOCTI CKJIAAIB CUMyYUX BaHTaxiB. OOnagHaHHS CKIAIIB CHITyYHUX
BaHTax1B. Po3paxyHoOKk cuiiociB, pe3epByapiB, OyHKEpIB.
2.5. Kiacudikamis  npomucioBux  po6oriB.  KiHematuuHa — CTpYKTypa,
KOHCTPYKTHBHI €JIEMEHTH 1 MpHUBII NPOMHCIOBUX poOoTiB. Bummu 3axsariB
MPOMHUCIOBUX poOOTIB. CUCTEMU YNPABIIHHS MPOMHUCIOBUMH POOOTAMHU.
2.6. T'nyuka BupobOnuua cuctema (I'BC). Ctpykrypa Ta ocHoBHi 3aBaanHs ['BC.
®yuk11ii komnoHeHTIB ['BC cTOCOBHO TpaHCTIOPTHO CKIIAJICHKOTO0 KOMILIEKCY.
2.7. TexHiuHi 3aco0M aBTOMATHU30BAHOIO OOJIKY BaHTaxiB. TexHIYHI 3acobu
BUMIPIOBaHHS PiBHS BaHTaXy B CUJIOCaX, OyHKepax 1 pe3epByapax.
2.8. ExoHOMiKO-MaTeMaTH4H1 MOJENI JJjIs PO3B'SI3aHHS ONTUMI3AIlIMHUX 3a/1ad
oneparuBHOro ranysanus TCK.

Jlorictu4uHe 00/1aITHAHHSA TPAHCIIOPTHO-TEXHOJIOTIYHHUX CHCTEM
3.1. OcHOBHI THUOHM TPAHCHOPTHO-TEXHOJIOTTYHUX cHucTeM. [Ipu3HayeHHs,
knacudikamis TexHiuHux 3aco0iB TTC. Knacudikailiss TpaHCIIOPTHUX CHUCTEM Y
BUPOOHUYOMY TEXHOJIOTTUHOMY MPOIECI.
3.2. 3aBaHTaXyBaJlbHI MNPUCTPOi B aBTOMAaTUYHUX JiHIAX. KonBeepu s
0e3MepepBHOro MPUMYCOBOTO Ta IEPEPUBUACTOTO MPUMYCOBOI'O TPAHCIIOPTYBAHHS
WITYYHUX JCTaJICH.
3.3. KoHCTpyKI1ii JIOTKIB JJI1 CAMOTIYHOTO Ta HAMIBCAMOTIYHOT'O TPAHCIIOPTYBAHHS
OKpEeMHX JieTasel Ta ix po3paxyHokK. [IpoXigHICTh AeTasield B TOTKaX.
3.4. IIHeBMOTpaHCTIOPTHI CUCTEMHU JJIs1 TPAHCTIOPTYBAHHS CUITYYMX BaHTAXKIB.
3.5. T'impoTpaHCHOpTHI CHUCTEMHU JUIsl TPAHCHOPTYBaHHS PIAMHHUX 1 CUIYYHX
BaHTaX1B. be3HanmopHuii TpaHCIOPT.
3.6. MetasibHi MamuHu. CXeMU METalbHUX MAllIMH Ta iX pO3paxyHOK.
3.7. bynkepu. Po3paxyHok OyHKepiB.
3.8. HakonuuyBasibH1 IPUCTPOT TA KUBUIBHUKH.

4. InnaMika migHOMHO-TPAHCIIOPTHUX MAIIIMH
4.1 TlpuBeneHHs 30BHIIIHIX HABAHTaXEHb, KOPCTKOCTEH, Mac 1 MOMEHTIB 1HEPIIii
B PO3PAaXyHKOBUX CXeMaX MalluH.
4.2 CkialaHHs piIBHAHb IUHAMIKU dKOPCTKUX CUCTEM.
4.3 CknanaHHs piBHSAHb IUHAMIKU MPYKHUX CUCTEM 3 0OMEXEHHUM YHCIIOM Mac.
4.4 BpaxyBaHHS B MAT€MAaTHMYHUX MOJEISAX BAHTAKOMIAINMAIBHUX KpaHIB
MPUBEACHOI CUIIM IPUBOY (B PYLITHHUX 1 TaJbMIBHUX PEXHUMaX).



4.5 Po3paxyHKOBI CXeMHU (IWHaMi4HI MOJEJ) Ta PIBHAHHSI PYyXy MOCTOBUX
KpaHiB IpH iX nepecyBaHHl. Po3paxyHOK KoedilieHTIB nu(epeHIiaibHUX PIBHIHb
PYXy MOCTOBHUX KpaHiB IPU poOOTI MEXaHI3MIB MTEPECyBaHHS.

4.6 Metonuka  oNTUMI3ALIl  XapakTEPUCTHUK  MEXaHI3MIB  IEpecyBaHHS
BaHTAXOMAIMMaNbHUX KPaHIB 32 y3araJlbHEHUM KPUTEPIEM.

4.7 Bu3HaueHHS IYCKOBMX HaBaHTaXE€Hb 1 YMOB pE30HAHCY MeEXaHI3MIB
nepecyBaHHs KpaHiB.

4.8 3aBmaHHs yTWIi3alli eHeprii 3 MeTO 3amoOiraHHs il MIKIIMBOro ado
pyiiHiBHOro BIUIMBY. Po3paxyHok OydepiB KpaHiB (BI3KIB) MNpH 3ITKHEHHI 3
TYIUKOBUMHU YIIOPAMH.

4.9 TpumacoBa po3paxyHKOBa cxema (IWHaMi4Ha MOJIeJIb) MOCTOBOT'O KpaHa Mpu
poOoTi MexaH13My miniioMy. Po3paxyHok koediieHTiB AudepeHIialbHUX PIBHIHD
PYXy MOCTOBOTO KpaHa Ipu poOOTI MeXaHI3My MiTHOMY.

4.10 Iepexigui mpouecu npu poOOTI MEXaHI3MY MIAHOMY BaHTaXy 3 JKOPCTKOT
OCHOBU. Bu3HaueHHS JUHAMIYHUX HaBaHTAXEHb IMpPHU MIAHOMI BaHTaXy 3
«IIIXOIUIEHHAM.

4.11 Po3paxyHkoBa cxema (IMHaMI4HAa MOJENIb) KpaHa 3 PO3MOJAUICHOK Macolo
IPOJIITHOT OyAOBH MpU POOOTI MEXAHI3MY MiAHOMY.

4.12 IlepexigHi Opouecu Ta AUHAMIYHI HAaBAaHTAXKEHHS B MEXaHI3MaX IMOBOPOTY
CTPUIOBUX KPaHIB.

4.13 YaapHe HaBaHTaXEHHS MEXaHI3MIB 1 MallMH. YJapHEe HaBaHTaXEHHS
OJIHOMACOBO1 Ta IBOMACOBO1 CUCTEM.

4.14 Po3paxyHOK BIOPO130JISIIii €IEMEHTIB BaHTAXOM1A1MaTbHIUX MAIIIWH.

4.15 Jlunami4H1 HaBaHTAXKEHHSI MiJl Yac MYCKYy 1 3yNMUHKU KOHBeepiB. JlMHaMIUH1
HABAaHTAXXEHHS, 110 JIII0Th HAa TATOBUH OpraH JIAHLIOTOBUX KOHBEEPIB.

4.16 Po3roiiyBaHHs BAHTAXIB, 1110 NEPEMILYIOTbCS KPAaHAMH.

4.17 CTiKICTh BaHTAXOMA1IMaNbHUX KPaHIB.

5. JliarHocTtuka i mnpommuciaoBa Oe3nmeka MiAHOMHO-TPAHCIIOPTHHUX
MAaIlInH
5.1 OCHOBHI MOHATTS TEXHIYHOI JIarHOCTUKHM 1 MPOrHO3yBaHHS. JliarHOCTHYHI
napameTpu TexHigHoro crany [ITM.
5.2 TectoBe niarHoctyBaHHs. DyHKIIOHATbHE J1arHOCTYBaHHS.
5.3 Anani3 texaiunoro crany I[ITM no merony baiteca.
5.4 JliarnocTuka 3y04yacTux nepeaad, peaykTopis, BaiiB, MyQT.
5.5 JliarHOCTHKA KaHaTiB, KaHATHUX OJIOKIB, OapabaHiB, TaKOBUX ITiJIBICOK.
5.6 JliarHOCTHKa KOJIOAKOBUX TallbM (J11arHOCTUYHI HapameTpu, HOPMH, CXEMH
MPUCTPOIB ISl 11arHOCTYBAHHS ).
5.7 JliarHOCTHKa XOJIOBUX KOJIIC 1 MIIKPAHOBHUX KOJIH.
5.8 JliarHocTyBaHHSI METaJIOKOHCTPYKIIA BAHTAKOMIAHOMHUX MaIIUH.
5.9 MeTosiMKa eKCcriepTHOrO 00CTEKEHHS METATOKOHCTPYKIIA BAaHTAXKOIMITHOMHUX
KpaHiB.
5.10 CraruuHi Ta AMHAMIYH1 BUITPOOYBAHHS BAaHTAXKOMIJHOMHUX MAIIIHH.
5.11 IIporHo3yBaHHS 3aJIMIIKOBOIO PECYPCY BAHTAXOIMIIHOMHUX MAIIHH.



5.12 ]JliarHOCTyBaHHSI €JICKTPOJIBUTYHIB, JIarHOCTYBaHHS EJICKTPUUHUX CXEM
CWJIOBHX JIAHIIIOT'1B 1 JIAHIIIOT1B YIPABIIIHHS BaHTAXOMIIHOMHUX KpPaHIiB.
5.13 TlepeBipka 3a3eMJICHHS BaHTaXOMIAHOMHUX KPaHiB.

5.14 Bi3yalbHO-ONTUYHI METOJIU JIIaTHOCTYBaHHS.

5.15 EnexTpoMarHiTHi (BUXpECTPYMOB1) METOIH 1 3aCO0M J1arHOCTYBaHHS.
5.16 KaminsapHi MmeToau 1 3ac00U A1arHOCTYBaHHS.

5.17 MarsiTHi MeTOH 1 3aCO0U J11arHOCTYBaHHSI.

5.18 Papmianiitai MmeToau 13aco0u J1arHOCTYBaHHS.

5.19 VYiupTpa3ByKoBi METOAM 13acO0M J1arHOCTYBaHHS.

5.20 KoHTposab 3BapHUX HIBIB 32 JIOMOMOTOI0 YJIBTPa3BYKOBUX METO/IB.
5.21 Meroa aKkycTUYHOI eMicli.

5.22 BiOpoaiarnoctuka. J[ilarHOCTHKA MIAMIUITHUKIB.
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Po3aia «TEXHOJIOI'IT KOMIT'FOTEPHOI'O KOHCTPYIOBAHHSI
BEPCTATIB, POGOTIB TA MAILINH»

1. MeTaJiopizajibHi BepcTaTH: KiHEMaTHKA, IPOCKTYBAHHA, PO3PaXyHOK

1.1. 3aranpHi  NPUHUMIM  TPOEKTYBaHHS  BepcTariB.  3abe3neueHHs
MOKA3HMKIB  Mpale3JaTHOCTI Ccy4yacHUX BepcrariB. Po3poOka  TeXHIUHHX
XapaKTePUCTUK Ta KOMIIOHOBOK.

1.2. Knacudikailis BUKOHaBYMX PYyXiB BepcraTa. PiBHSHHS HACTpOIOBaHHS
KIHEMaTHUYHUX JAHIIOT1B. MeTonu GopMOyTBOpPEHHS TOBEPXOHB Pi3aHHSM.

1.3. MeToau BUTOTOBJIECHHS UWIIHAPUYHUX MPAMO3yOMX Ta KOCO3yOHMX
3ybuacTux KoJsic. MeTroau BUTOTOBIICEHHS 4Ye€pB’STYHMX Kojdic. MeTtoau HapizaHHS
KOHIYHUX KOJIIC, TOHATTS MPO IUIOCKE BUPOOIISIOUYE KOJIECO.

1.4. OcobnuBocTi kiHeMaTtuku BepctatTiB 3 UIIK Ta 00poOatorounx HeHTpiB.

1.5. IlpuBoau MetanopizanbHUX BepcTaTiB. (OCOOJMBOCTI MPOEKTYBaHHS
MPUBOJIIB TOJIOBHOTO pyXy Ta mojad. BuOip eneKkTpoABUTYHIB Ta pO3paxyHOK iX
pexuMy poOOTH 1 HEOOX1AHOT MOTY>KHOCTI.



1.6. Kinematuunuii ananiz kopoOok mnepenad. [IpoexkTyBaHHS MPUBOAIB 3
0€3CTyMiHYaCTUM PEryIIOBaHHSAM HIBUIKOCTEH.

1.7. BuMoru 10 TATOBUX HPHUCTPOIB MNpUBOAIB Tojay BepctaTiB 3 YIIK,
3abe3reueHHs 6€33a30pHOCTI PYXOMUX 3'€/THAHb.

1.8. IlpoekTyBaHHS IINUHACIBHUX BY3JIIB METAJIOPi3aIbHUX BEPCTATIB.
[lopiBasibHa xapaktepucTtuka omnop ILIIB. KoncrpyktuBaa peanizamis 1B Ha
ornopax pIAMHHOTO 1 Tra3oBOro TepTs Ta Ha omnopax KodeHHs. KoHcTpykmii
HIMUHACIBHUX ONOp, 3aco0u iX peryntoBaHHsA. CXeMH XKUBJIEHHS Ta KOHCTPYKIIIi
JApOCeNiB IIMUHAECTBHUX ONMOp KoB3aHHA. CUCTEMHU 3MalllyBaHHS HIMHHAEIBHUX
By3liB. Bubip Tumy Ta KOHCTPYKTHMBHa peanizaiis yuiuibHeHb. CTaTUuHMI Ta
AuHaMi4HUI po3paxyHok 11IB.

1.9. IlpoexkTyBaHHS TATOBUX MPUCTPOIB MPUBOJIIB JIHIMHOIO  pPyXy.
[lopiBHsITPHA XapaKTEpUCTUKA TATOBUX NPUCTPOIB. Po3paxyHOK Ta KOHCTPYKTHUBHA
peanizaiisi TPUBOJIIB 3 TBUHTOBUMHU IapaMHM KOB3aHHS Ta KOYEHHs. PonmkoBi
IJIaHeTapH1 TBUHTOBI Mepeaayi.

1.10. TIpoexTyBaHHSI HANPSIMHUX METAJIOPI3albHUX BepcTaTiB. Bubip Tumy
HalpsIMHUX Ta IX MOpIBHSJIbHA XapakTepuctuka. KOHCTpyKTHBHa peamnizaiis
HaIMPSIMHUX KOB3aHHS 3MIIIAHOTO PIIMHHOTO 1 Ta30BOr0 TEPTA Ta TEPTS KOUCHHS.

1.11. CyyacHi KOHCTPYKIIii HampsIMHUX KOYECHHS. 3aco0i MiJBUILCHHS
Mpare3aTHOCT1 HAMPSIMHUX PI3HOTO THUITY.

1.12. Po3paxyHku  HampsMHMX KOB3aHHA Ta  KoueHHsA. CrnocoOu
PEryIIOBaHHS 3a30piB B HANIPSIMHUX KOB3aHHS Ta KOUECHHS.

1.13. ba3oBi aerani BepctaTiB. OCHOBI BUMOTH Ta IMPHUHIMIU PO3PAXYHKY.
BukopucranHsg HEMeTaleBUX MaTepialiB.

1.14. dyHKUiOHATBHI MEXaHI3MHU MeETaJlopi3ajJbHUX BEpCTaTiB. 3arajbHI
BIIOMOCTI PO MEXaHI3MHU IMOBOPOTY, (ikcalii Ta TOYHOI 3YMUHKH POOOYMX
OpraHis.

1.15. IlinboB1 MeXaHI3MU 3aBaHTAKEHHsI Ta 3aTUCKY 3arOTOBOK. 3amoO1XKHI
MexaHi3MU. MexaH13MH MIKpOTIepeMIIlIEeHb.

2. O01aHAaHHSA ABTOMATH30BAHOI0 BUPOOHHUITBA

2.1. Metoau 1 3acobu KOPCTKOI 1 THYYKO1 aBTOMaTu3allii oOpoOKu MeTasiB
pI3aHHSM.

2.2. KoHCTpyKIlisl TOKapHUX OaraTOIIMUHICIbHUX aBTOMATIB 1 MPUHLHUIN
MoOyTI0BU TEXHOJIOTTYHOTO MPOIecy 0OpOOKH Ha ITUX aBTOMAaTax.

[Tpunuumu noOya0BU Ta 0COOIUBOCTI KOHCTPYKIIIi 0OPOOIIIOIOUNX IIEHTPIB.

2.3. Knacudikamiss 1 KOHCTPYKIIS MEXaHI3MIB aBTOMAaTU4YHOI 3MIHU
IHCTpYMEHTIB Ha BepcTartax 3 YIIK.

2.4. 3aco0u aBTOMATUYHOI 3MI1HM JIeTajel Ta IX KOHCTPYKTUBHA peai3allis.

2.5. Tounicte BepcratiB 3 YIIK. 3acobu 3abe3neueHHsa. Po3paxyHox
TOYHOCTI KIHIIEBUX MOJ0KEHb pOOOYMX OpraHiB MOCTYNAIbHOI 1 MOBOPOTHOT Aii.

2.6. Maninynaropu Ta npomucioBi podoru. Knacudikaiiis, KOMITOHOBOYHI1
CXEMH, MOPIBHSJIbHA XapaKTePUCTHKA.



2.7. KoHCTpyKTHBHA  peajizaiisi  BYy3JiB  IPOMHCIOBUX  pOOOTIB.
Knacudikariiis 3axBaTHUX MPUCTPOIB MPOMHUCIOBUX POOOTIB 1 PO3PaAXyHOK 3YCHIIb
3aTUCKHUX MPUCTPOIB.

2.8. Bukopuctanus mnpomucioBux pob6otiB y ckmani PTK. Tumnosi
KOMITOHOBKH Ta BHO1p BepcTaTa 1 BiIMOBIIHOTO POOOTAa.

2.9. Oco0auBOCTI CKJIaTATBHUX POOOTIB.

2.10. Bepcratu 3 mnapanenpHOI0 KiHeMaTtukoro. IlepeBarum 1 HEHOJIKH,
KJ1acugikarris.

3. I'inponHeBMOMNPHUBIJ TA riIPONHEBM0ABTOMATHKA BEPCTATIB
4.

3.1. B’s3kicth pinunu. KiHemaTuuHa Ta JuHaMiyHaA B’S3KICTh. 3aJIEKHICTh
Koe(illieHTa AUHAMIYHOI B’SA3KOCTI BiJl TeMIepaTypu Ta THUCKY. PiBHSHHS
H.bepuymmi. TigpaBmiuHi BTpaTd 1 BUTIKaHHS, pPO3PAaxXyHOK BTpPaTH THUCKY.
Burpatupo0ouoi pinuau yepe3 oTBOpU abo MILTUHHU.

3.2. T'igponacocu 1 rigpoaBurynu. Ilpunuun po6otH, 0COOIMBOCTI
KOHCTPYKI[IM 1 PO3paxyHOK MPOAYKTUBHOCTI HIECTEPHUX, JIONATHUX 1 MOPUIHEBUX
HacociB 1 rigpoABuryHiB. CrtaTuka 1 JUHAMIKa T1IPOJBHUIYHIB MOCTYIMAJbHOTO
PYXy.

3.3. PerymioBanHss mBuakocTi rigpocucteM. OO eMHHMM 1 JpocenbHUMN
criocoOu peryJIroBaHHsI IIBUIKOCTI, X MepeBary 1 HeJIO0IKH.

3.4. Anapatypa KepyBaHHSI 1 pO3MOJUICHHS piIUHY. 3arno0KHI MeperBHI 1
penyKIiiH1 Kiananu. J[poceni 1 peryiasTopu IIBUAKOCTI. ['iIpopo3moaiibHUKH,
JOTIOMIXKHI T1ipoarperaT.

3.5. JloBecT 3alieXKHICTh BUTPATHOI XapaKTEPUCTUKU 30JOTHUKOBOTO
pPO3NOJUIbHUKA B BEJIWYUMHU 3MILIEHHA 30J0THHUKA. JlaTu OLIHKY BIUIUBY
JIPOCEIBHOTO ePEeKTy 30JI0THUKA Ha pOOOTY TiPONPUBOAY

3.6. OOrpyHTYBaTu  3aJ€XKHICTh  BEJIMYMHU  TOXMOKHM  CIIJIKYBaHHS
riIpaBIIYHOrO CIIAKYIOUOTO MPUBOJA 3 OJHOKPOMKOBUM 30JIOTHUKOM BiJl THUCKY
HarHITaHHS.

3.7. T'igpomniacuintoBadi: 30JI0THUKOBI, TUITY COIIO-3aCIiHKA, 31 CTPYMIHHOIO
TpyOKOIO 1 roxdyactum japoceneM. [lpuHumn pii, KOHCTPYKTHUBHI OCOOJMBOCTI,
CTaTU4YH1 XapaKTePUCTUKH.

3.8. BuzHauutu epeKkTuBHY 00JacTh BIAKPUTTS APOCEINs COIUIO-3aciiHKa, a
TaKOX 3a30p MK COILJIOM 1 3aCIIHKOI0 Y HEUTPaJIbHOMY MOJIO0KEHHI.

3.9. T'igpaBiiuHi  CHIIAKYIO4l MPUBOAM 3 OJIHO-, JIBOX- 1 YOTHUPBOX
KPOMOYHUMH 30JI0THUKaMH. [IpuHimn nii, cratuyHi po3paxyHku. Crhigkyroui
MIPUBOIY 3 MIICKJIFOBaYaMK TUITY COIUIO-3aCJIIHKA, 13 CTPYMIHHOIO TPYOKOIO.

[IpoananizyBatv BIUIMB KOMIIOHYBaHHS KOMIIOBAJIBHUX TiIpaBiIl4HUX
CJIJIKYIOUHUX TPUBO/IIB HA MOKJIMBICTh OOPOOKHU CTYMIHYACTUX BajiB

3.10. ITHeBMOaBTOMATHKA. VYHiBepcaibHa cucrtema €JIEMEHTIB
MTHEBMOABTOMATUKH, THUIIM €JIEMEHTIB, NpUHLIMN [1i. BUKOHAaHHS JOTTYHHX
ornepaunid 3 BUKOPUCTAHHSIM MHEBMOpeNeHHUX cucteM. llpuHuun noOynoBu
€JIEMEHTIB CTPYMUHHOT TeXHIKH. EleMeHTH HenepepBHOi 1 TUCKPETHOI /1, CUHTE3
CUCTEM KepyBaHHS.



3.11. Bu3HauuTu NOCTIHHY Yacy HAallOBHEHHsI MHEBMOKaMepHu 3a rpadikom
MepexiAHOTO MPOIIECy

5. PizanbHui iHCTPYMEHT Ta iHCTPYMEHTAJIbHE 3a0e3MeYeHH A
ABTOMATH30BAHOI0 BUPOOHMITBA

4.1. Pi3ui. Knacudikamis pi3miB 1 iX KOHCTPYKTHUBHI  OCOOJIMBOCTI.
['eomeTpuuHi mapaMeTpu pi3LiB.

4.2. Cepana. Tunu cBepaen. KoOHCTpyKTHBHI OCOOJMBOCTI CHIpaJIbHUX
CBEp/ieJl Ta TEOMETPUYHI MapaMeTpH pi3aibHOT YACTUHHU.

4.3. Ilporsixku. Tunu npoTspkok. KOHCTPYKTHBHI OCOOIMBOCTI MPOTSIKOK
npo(UIbHOT, TeHepaTOPHOI Ta IPyNoBOi cxeM pi3aHHA. KOHCTPpYKTUBHI €JIeMEHTH
MPOTSHKOK T OOpOOKM OTBOPIB 1 OCOOJMBOCTI T€OMETPUUHUX MapamMeTpiB
pi3ajbHO1 Ta KajaiOpyBajabHOT YACTUHH.

4.4. [nctpymMeHTH JU1sl Hapi3aHHS pi3bOH. JIBI OCHOBHI cxemMHu (popMyBaHHs
p13b00BUX OBEPXOHB. TUMM ITHCTPYMEHTIB JJI Hapi3aHHS Pi3b0 Ta 0COOIMBOCTI iX
T€OMETPUYHHUX XapaAKTEPUCTHK.

4.5. ®pe3u. Kiacudikamis ¢pe3 1 iX KOHCTPYKTHBHI  €JIEMEHTH.
Oco6mmBoCTI hpe3 3 TOCTPO 3aTOYCHUMHU Ta 3aTUIIOBAHUMHU 3yOaMHU.

4.6. [lpyHuunu npo¢UIIOBAHHS PI3AJIBHOTO IHCTPYMEHTY IS CY4acCHHX
BepcTariB. KopoTka xapakTepucTHKa OCOOJIMBOCTEH I1HCTPYMEHTY 1HO3EMHHUX
¢bipm, sKi IpeACTaBICHI HA pUHKY Y KpaiHu.

6. MaremaTn4uHe MOJEJTI0BAHHS BEPCTATIB

5.1. MaremaTuuHi Mojeial MpOIECiB Ta CHUCTEM. 3arajbHi CHMBOJIbHI
MaTeMaTU4yHl MOJeJll JMHAMIYHUX CHUCTEM BEpCTaTiB. 3arajbHa XapaKTepUCTHUKa
cuctemMu rpadoaHatiTiuHoro MozemoBanHga Simulink makety Matlab. 3wmict
6azoBux po3auIiB 0i6mioreku Simulink Ta po3aiiu 610110TeKH, MpU3HAYECHI IS
CTBOPEHHS CTPYKTYpH S-mozeni. JlogaTkoBi po3aiuiu 616110TeKu.

5.2. IloctanoBKa 3a7ayi, po3poOka AMHAMIYHUX MOJEJEH CYHNOpTHOI Ipynu
BepcTara. AHAMITUYHUM OMUC JUHAMIYHUX TMEpeMillleHb P13, po3poOdka Mojeni
Ta mepeBipKa ii aAeKBaTHOCTI. YHUCENbHUN EKCIEPUMEHT MO BU3HAYEHHI BIUIUBY
OCHOBHHUX IMapaMeTpiB CyNopTa Ha WOT0 IMHAMIYHI BIacTHBOCTI. JloompaitoBaHHs
MOJIeN1 3 METOIO MiIBUIIICHHS 11 YHIBepcallbHOCTI. PO3poOKka MaTeMaTHUHOT MOJIe1
HINUH/ENS 1 IPUBOAY TOJIOBHOTO pyxy. MaremaTruHe MOJENIOBaHHS JTUHAMIYHO1
CUCTEMHU IIMHUHAENS IMiJ JI€I0 30BHIMIHHOIO HABAHTAXKEHHS CHJIOI pIi3aHHS.
MaTtemMaTu4Hi MOJIeJIl IPOCTOPOBOI0 PyXy NMHAMIYHUX CUCTEM BEPCTATIB

5.3. Po3pobka 3arajmpHOi MoOAedi BepcTrara 1 IIOCTaHOBKA  3ajad
MozentoBaHHs. [lopiBHAHHS pe3ynbTaTiB MOJEIIOBAHHS 13 €KCIEPUMEHTATbHUMU
JaHuMu. MareMaThuyHe MOJEIIOBaHHS BHIIAJIKOBUX TIPOLECIB y JAUHAMIYHIN
CUCTEMI BepcTaTa Ta iX eKCliepuMEeHTaIbH1 BUMIPH.
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Posgin  «IHCTPYMEHTAJIBHI CHUCTEMHM TA TEXHOJOII
®OPMOYTBOPEHHSI JIETAJIEI»

1. Teopiss popmoyTBOpEeHHSI NOBEPXOHb Pi3aHHAM

1.1 CnocoOu BU3HAYEHHS BUXITHUX IHCTPYMEHTAIBHUX MTOBEPXOHb.

1.2 YMoBU GOpMOYTBOPEHHS MOBEPXOHb.

1.3 3aranbHa MeToIMKa MpodLIOBaHHS (PaCOHHUX PI3aJIbHUX THCTPYMEHTIB.

1.4 TlpodintoBanHsT paAiaIbHOTO MPU3MATHYHOTO Pi3lg s 0OpoOieHHs
MOBEPXOHBb 00EpTaHHS.

1.5 IpodintoBaHHs CTPYraibHOro (pacOHHOTO PI3LIs.

1.6 IlpodintoBanHs TouHUX (hacOHHUX (Ppe3.

1.7 IlpodintoBanus hacoHHUX Ppe3, 3aTUIOBAHUX 10 KOITY.

1.8 [IpodintoBanHs ppe3, 3aTHIOBAHUX MO KOJTY.

1.9 T'padiune mnpodimoBaHHS dYepB’SIYHMX NUIILEBUX (pe3 crmocodbom
CHUIBHUX HOPMAJICH.

1.10 I'pado-ananitnune npodiTroBaHHS 00KOUYBaTbHUX IHCTPYMEHTIB.

1.11 IIpodintoBaHHS YAIIKOBOTO Pi3lisg CIOCOOOM KOMIIOBAHHS MOCTITOBHUX
MOJIOKEHb MPOdUTIO AeTaTI.

1.12 BwusnaueHHs aiamMeTpy UUTIQYBaJIbHOTO Kpyra IMpU 3aTOYyBaHHI
MPOTSKKH.

1.13 IactpymeHntd s OOpOOKM IIMIIHAPUYHUX 3yOUacTUX  KOJIIC,
3aCHOBAHMX Ha cxemax (OpMOYTBOpPEHHs nepuioro kinacy. BusnaueHus mpodiiro
iX BUXIIHUX TOBEPXOHb.

1.14 TlepeBipka KOHCTpYyKIIi g0oBOaya Ha BIACYTHICTh I1HTEpQEpeHIii
Hapi3aeMUX J0BOaUeM 3y0UacTHX KOJIIC.

1.15 Bu3HaueHHs 30HU CTOUYBaHHs 3yOOpI3HUX AOBOAYIB.

2. Teopist npoeKTYBaHHS Pi3aJbHOI0 iHCTPYMEHTY



2.1 TeoMeTpuuHi NHapaMeTpu pi3albHMX IHCTPYMEHTIB. IX BIIMB Ha
nparne3 aTHICTh Pi3aIbHOrO THCTPYMEHTY.

2.2 3aranbHa Teopis aHAIITHYHOTO BU3HAYEHHS F€OMETPUUYHHUX MapaMeTpiB
pi3aJbHOT YaCTUHU IHCTPYMEHTIB.

2.3 Bu3zHaueHHs JOTUYHOI 10 pi3aIbHOT KPOMKH B 11 JOCIII>KYBaHii TOYIII.

2.4 OcHoBu Teopii rpadiyHOTO BHU3HAYEHHS T'€OMETPUUYHHUX IapaMeTpiB
pi3aJbHOT YaCTUHU IHCTPYMEHTIB

2.5 'eomeTpis 3aAHBOT MOBEPXHI CIIPATIBLHOTO CBEPJIA B CTATUYHIN cUCTEMI
KOOpJMHAT

2.6 T'eomerpiss mnepeaHbOI TOBEPXHI CBEpAJa B CTAaTUYHIA CHUCTEMI
KOOpJIMHAT.

2.7 'eoMeTpist HIEPEMHUUKH CHIPAIbHOTO CBEp/Ia.

2.8 'eomeTpis pi3aibHOT YACTUHU 3aTHJIOBAaHUX (PaCOHHUX (pe3.

2.9 Bu3HaueHHs TeOMETPUYHHUX NTapaMeTpiB J0BOAYIB.

2.10 Bu3HaueHHs T€OMETPUYHUX MapaMeTpiB MPU3MATUYHHUX padialbHUX
pI31IiB.

2.11 Bu3HayeHHS TOBIIMHHU 3pi3y B JOBUIBHIA TOYIIl Pi3ajbHOI KPOMKHU
CHIpaJIbHOTO CBep/ia.

2.12 3arunoBaHi 3ajHi TOBepXHi. IX aHami3 NpU pi3HUX CcHOCOOaX
3aTUITYBaHHS.

2.13 3atunyBaHHS 4epB’ AUHUX Ppe3.

2.14 Teopis BU3HAYECHHS WIBUAKOCTI Pi3aHHA MPU PIZHUX KIHEMATUYHHUX
cxeMax o0poOKH.

2.15 Insxu yAOCKOHAJNEHHS KOHCTPYKIIM IHCTPYMEHTY 3a paxyHOK
NEepPepo3NOAUTY 3aBaHTAXKEHHS MAUISTHOK pI3ajJbHUX KPOMOK 1 BHUKOPUCTaHHS
palioHAJIbHUX CXEM 3pi3yBaHHs MPUITYCKY.

3. IncTpymMeHTAJIbHE 3a0e31e4eHHs 00pOo0JIeHHS Pi3aHHAM

3.1 HaarBepni marepianu. [HCTpyMeHTH 3 HaATBepAuX maTepiaiiB. Turwu,
0COOJMBOCTI KOHCTPYKI[IH Ta 0071aCTh 3aCTOCYBaHHS.

3.2 Teepmi wMmetasokepamiuHi  cmaBd.  Knacudikamis.  OOnacts
3aCTOCYBaHHSI.

3.3 Tunum TOKAapHUX pi3liB. IX 3acTOCYBaHHS Ta KOHCTPYKTHBHI
0COOJIMBOCTI.

3.4 Tunu ocbOBUX THCTPYMEHTIB, X KOHCTPYKTHUBHI OCOOIMBOCTI.

3.5 Tunum po3BepTOK. IX KOHCTPYKTHBHI OCOONHMBOCTI Ta 00IacTh
3aCTOCYBaHHSI.

3.6 Tunu 1 0coOIMBOCTI KOHCTPYKI[IH TOpLEBUX (pe3.

3.7 IHCTpYMEHTH O/ Hapi3aHHS BHYTpIIIHBOI Pi3hOM. IX KOHCTPYKTHBHI
0COOJIMBOCTI.

3.8 IHcTpymMeHTH A1 Hapi3aHHs 30BHIIIHBOT pi3bOu. KOHCTpYKTHBHI
0COOJIMBOCTI.

3.9 Tumm npoTskKoK, o0mactb iX 3acrocyBaHHS. KOHCTpPYKTHBHI
0COOJIMBOCTI.



3.10 [omOaui, kiHemMaTuka pizaHHs. Tunmum Ta iX KOHCTPYKTHBHI
0COOJIMBOCTI.

3.11 Yepn’stuni ppe3u ansg oopodbku 3yduacTux kojic. KOHCTpYKTHBHI Ta
reOMETPUYHI MapaMeTpHu.

3.12 IncTpyMeHTH Ji71sl Hapi3aHHs 3y0iB KOHIYHUX KOJIIC.

3.13 IacTpymMeHTH 151 9UCTOBOT 00poOKM 3yOuacTux koiic. OcoOIuBOCTI
KOHCTPYKIII Ta 3aCTOCYBAaHHS.

3.14 Buau aBTOMAaTH30BaHOTO BUPOOHHUIITBA Ta OCHOBHI BHUMOTH JI0
THCTPYMEHTIB, 110 3aCTOCOBYIOTHCS B HUX.

3.15 Crpykrypa CAIIP PI ta ii mpoeKTHUX MOYJIIB.
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Po3aia «JJASEPHA TEXHIKA TA ITPOIECH ®I3UKO- TEXHIYHOI
OBPOBKU MATEPIAJIIB»

1. JIazepHa TexHoJ10Tist

1.1. JIazepHuii NpOMiHb - HOBM# THII YHIBEPCAJIbHOI0 iHCTPYMEHTY.
[Mpunuunu pobotm nazepiB. Tumm Ta KOHCTPYKIIl JiasepiB. 3aralibHi
XapaKTePUCTUKU TBEPAOTUIbHUX, Ta30BHX, HAMIBIPOBIAHUKOBUX Ta PIAUHHUX
nazepiB. [lepcniekTuBM po3poOKH HOBUX THIIIB JIa3epiB.



XapakTepucTUKU J1a3€pHOTO BUIPOMIHIOBAHHS, MOHOXPOMAaTHUYHICTb,
KOTE€pPEHTHICTh, HAIPaBJICHICTh BUIIPOMIHIOBaHHS. [IpocTOpoBO-uacoBa CTpyKTypa

BUIIPOMIHIOBAHHS.
VYropaBiiHHS Jla3epHUM BUIIPOMIHIOBaHHSM. 3MiHa Ta KOHTpOJIb MapameTpiB
BUIIPOMIHIOBaHHS.  Metogu  ¢opmyBaHHS  BUOpoMiHIOBaHHA.  CrocoOu

(dboxycyBaHHS. YTIPaBIIHHS EPEMIIIICHHSIMHU BUIIPOMIHIOBAHHS Y TPOCTOPI.
['onoBHI TiepeBaru Jla3epHOrO MPOMEHS SK HOBOTO THUIY VYHIBEpCAIbHOTO
THCTPYMEHTY.

1.2. @i3u4yHi OCHOBHM B3a€MOIIl JIa3epHOr0 BHUIPOMIHIOBAHHA 3
PEYOBHHOIO.

EdekTuBHICTh B3a€EMO/IIi Ja3€pHOTO BUITPOMIHIOBAHHS 3 PEYOBUHOIO.

[lornuHaHHs Ta BIZOUTTS BUIPOMiHIOBaHHS. EQexT mossipuzaiiii mpoMeHs..
Temnodizuka nii nasepHoro mpomeHss Ha matepiai. [lormuHanHsA Ta nepenaya
€Heprii, HarpiBaHHs Ta IUIaBJeHHA. TerIoBi 3a7a4i B Jia3epHiid 00poOIIi.
CrpyktypHO-ha30Bi NEpPeTBOPEHHS, IO BiIOYBalOThCI B MaTeplajiax TMpu
Ja3epHOMY OINPOMIHEHHI: y BYIJICIEBHX Ta JIETOBAHWX CTajsdX, 4YaBYyHax,
KOJIbOPOBUX METaJIax Ta CIUIaBaXx.

1.3. JlazepHa noBepxHeBa 00po0ka MarepiaJis.

3MIIIHEHHS IMITYJIbCHUM, O€3MepepBHUM Ta CKAHYIOYHMM BHIIPOMIHIOBAHHSIM.
BusHayeHHs TEXHOJOTIYHUX MapaMeTpiB PI3HUX CIOCOOIB MOBEPXHEBOI 0OPOOKH.
TexHomoriyHi CcXeMH Ta XapaKTePUCTHKH TMPOIECIB JIa3epHOTO 3MIl[HCHHS;
npuKiIaau  3actocyBaHHs. (CHocoOu JIa3epHOTO  IMOBEPXHEBOrO  JIETYBAHHS;
OCOOJIMBOCTI PO3pPaxyHKy pEXKHMIB, TEXHOJoriuHe oOmaaHaHHsi. Crnocolu
Ja3epHOTO TOBEPXHEBOT'O HAIUIABIICHHS; OCOOIMBOCTI PO3PaxyHKY Ta BU3HAYCHHS
TEXHOJIOTIYHUX [apaMeTpiB MpOLECy; CHOocoOM peanizalii Ta NPUCTPOi A
J03yBaHHS Ta MOJayi JIETYIOUUX J00aBOK YW MaTepiamiB, [0 HAIUIABISIOTHCA, B
30HY JIii JJa3epHOTO MPOMEHI0. TeXHOJOr1YH1 3aKOHOMIPHOCTI MPOLIECIB Ja3epHOro
JIeTYBaHHS Ta HATLJIABICHHS.

1.4. JlazepHe nmpoTroTanyBaHHS TPHLOXBUMIPHHMX BHPOOIB.

Jlazepna crepionitorpadis. [lomapoBe cCTBOpEHHS TPHOXBUMIPHHUX SIK METaJIEBUX,
TaKk 1 HEMeTaJeBUX BHUPOOIB 3 3aCTOCYBAHHSAM Ja3€PHOTO BHUIIPOMIHIOBAHHSI.
JlazepHe ra3onopomiKoBe piIUHHO-(pa3HE CIHIKAHHS TPHOXBUMIPHHX METAJIEBHX
BUPOOIB.

1.5. JIazepna po3mipHa o0po0xa.

O6po6ka oTBopiB. OCHOBHI TEXHOJIOTTYH1 3aKOHOMIPHOCTI. Bubip pexuMiB, SKICTh
00po6ku. TouHicTh 00poOKkH. Criocobu yaockoHaIeHHs: 00poOKku oTBOPiB. TUMOBI
TEXHOJIOT14H1 Mpouecu Ta o0naaHanHs. Po3pizanns nazepHum rpoMeneM. OCHOBHI
TEXHOJIOT1YHI ~ 3aKOHOMIPHOCTI  Pi3aHHS  IMIYJICHUM  BHUIIPOMIHIOBAHHSIM.
Texnonoriyni napamerpu. Bubip pexumis. Skicte mnporecy. TexHomoriyi
XapaKTepUCTUKU TMPOLieCy po3pi3aHHs  Oe3MepepBHUM  BUIIPOMIHIOBAHHSIM.
Po3pizanns MeraneBux MarepianiB. (OcoOMMBOCTI po3pi3aHHS HEMETAIEBHX
Marepiainis. JlazepHe ckpailOyBaHHS Ta TEPMOPO3KOIIOBAHHS KPUXKHUX MaTepiaiib.
["amy31 3acTOCyBaHHSI Ta TUIOBI TEXHOJOTIYHI MpollecH 1 oOnanHaHHA. JlazepHe



MapKyBaHHSI Ta rpaBipyBaHHs. JlazepHe nuHamiuHe OajaHCYBaHHS MPOMHUCIOBHX
BUPOOIB.

1.6. JIazepHe 3BaploBaHHA MaTepiaJiB.

CnocoOu a3epHOro 3BaplOBaHHS Ta MOr0 TEXHOJOTTYHI 0CcO0IMBOCTI. Di3uyHI
MpOLIECH YTBOPEHHS 3BapHOro 3’€IHaHHS MpPHU 3BapPIOBaHHI MaTepialliB MaJluX
ToBIIMH. Di3MYHI MPOIECH YTBOPEHHS 3BAPHOTO 3 €AHAHHS NpPHU JA3ePHOMY
3BaplOBaHHI 3 TJIMOOKUM TMPOIUIABICHHAM. TEXHOJOTIYHI MPOLECH Ja3epHOTO
3BaplOBaHHs MaTepiajliB Majoi TOBUIMHHU Ta MPOLECH JA3€PHOTO 3BAPIOBAHHS 3
INIMOOKUM  MPOIUIABICHHAM. [10pHUJIHI TEXHOJIOTI] JIa3epHOro 3BapIOBaHHS.
[Ipukiaau MpOMUCIOBOrO 3aCTOCYBAHHS JIA3EPHOTO 3BaPIOBAHHS.

1.7. Ini HOBI 3aCTOCYBAHHA JIA3€PHOI0 BUIIPOMiHIOBAHHS.
InTeHcudikaiis MexaHiyHOT OOpPOOKM BUKOPUCTAHHSIM JIOAATKOBOTO JIa3€pHOTO
HarpiBaHHs. JlazepHa mpaBka aOpa3uBHUX KpyriB. OcoOauBOCTI Ali J1a3€pHOTO
BUNPOMIiHIOBaHHSI Ha Olojoriuni 00'exktu. JlazepHa rimepTepmisi , 3BaplOBaHHS Ta
abuAiiss Ol0JNOTYHUX TKaHMH. MenuuHe oOnaaHaHHS Ha 0a3i ja3epiB PI3HUX
THIIIB.

2. Pi3uKO0-TeXHIYHI MeTOoAH 00pOOKH

2.1. Enexktpopo3psiina o6pooka.

®izuka mnpomecy. ['enepatopu immyneciB. [lapameTpu  IMIynbCiB — TOKY.
TexHoJIor1uH1 XapaKTepUCTUKU €IeKTPOPO3psAIHOI 00poOKH. THUIMOBI TEXHOIOTTYHI
MpoLecH Ta 00JIaTHAHHS.

2.2. Enexrpoximiuna o0po0ka.

3akonu dapazes. Enexrpoximiunuii exBiBasieHT. Enexkrponitu s 06pooKu.
EnextpoxiMikoripasiiyHa o00poOka. TeXHONOrIYHI XapakTepUCTUKH. THUIOBI
TEXHOJIOT14HI oneparlii Ta o6yiagHanHsa. Po3paxyHOK pexXUMiB Ta IHCTPYMEHTY.
EnextpoximikomexaHiyHa oOpoOka. CxemMu mpoliecy Ta mapaMmeTrpu. THUMOBI
TEXHOJIOT14HI MPOLIECH Ta 00JIaTHAHHS.

2.3. YabTpa3BykoBa 00po0Kka.

Mertonu reHepyBaHHS MEXaHIYHUX KOJIMBaHb YJIBTPa3BYKOBOI'O Jlama3oHy.
Po3mipna oOpoOka y cepenoBuili aOpa3uBHOi cycrneH3ii. MexaHizM 00poOKwu.
O6nangnanus. Po3paxynku iHCTpyMeHTY. ['anmy3i 3acTocyBanHs. TUIOB1 onepaiiii.

InTencudikaris MexaHiyHOi 00poOKkM 3a jJomomMororo Y3 -  KOJHMBaHb.
3actocyBaHHs Y3 - KOJIMBaHb JJIs 3BapIOBAHHS MaTepialliB Ta OYHUIIEHHS BUPOOIB.
24. Enexrponno-npomeHeBa o0podxa.

MeToau CTBOpEHHSI €NEKTPOHHOTO MPOMEHs. TeXHOJOTIYHI XapaKTepUCTHKHU Ta
TUIIOBI MTPOLIECH €TIEKTPOHHO-TTPOMEHEBOT 00poOKu. OOIagHaAHHS.

2.5. ILna3moBa 06podOKa.

CtBOpeHHs Mm1a3MoBoro crpymeHto. IlnasmoyrBopioroui ra3u. Tumnu mniazMaTpoHiB.
Pi3H1 3acTocyBaHHS 1a3MOBOT OOpPOOKH.

2.6. I'inpocTpymeneBa 00podxa.

Mexanizm 00poOKM MaTepialiB TiIPOCTPYMEHEM BHCOKOrO THUCKY. Bumoru a0
obnagHanHs. ["anmy3i 3acTocyBaHHs. ['i1poabpa3uBHa CTpyMeHeBa 00poOKa.

2.7. Buo0yxoBa o0po0xa.

MexaHni3m popmyBaHHsI BUpOOiB. PO3paxyHOK NOTYKHOCTI 3apsiay. Y MOBH OOpOOKH.
["amy3i 3acTOCYBaHHS METOTY.



2.8. Marsito-iMmmyJbcHa 00poOKa.

Mexanizm 00poOku wmatepianiB. Po3paxyHOK mapameTpiB Mar”iTHUX IMOJIB.
O6nagHanHs 175 peanizaiii o0pooku. ["amy3i 3acTOCyBaHHS METOY.

2.9. Marnito-abpa3uBHa 00pooKa.

Mexanism BujaneHHs wmatepiany. Cxemu mnporecy. OCHOBHI TEXHOJOTIUHI
3akoHOMIpHOCTI. O6magHanusa. OcobIMBOCTI 0OpOOKK pI3HMX MartepianiB. THUIMOBI
TEXHOJIOT14YH1 TIPOLIECH.

2.10. KomobinoBani meToam oopooKkm.

AHogHo-MexaHiuyHa 00pooOka. Cxemu. [lapamerpu. Turosi nporiecu Ta 001aiHaHHS.
EnexrpoeposiitHo-xiMiuHa 00poOka. Cxemu. TeXHONOTIYHI XapaKTEPHUCTHKHU.
VYapTpa3BykoBa enekTpoxiMiuHa 00pooka. Pi3H1 Buau 06poOku. TexHOoIor1uHi J1aHi.
Enexrponazepna o00poOka. Cxemu. Ilapamerpu. JlazepHa-enekTpoximMiuHa
o0poOka. Cxemu. [Tapamerpu.
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Po3aia «TEXHOJIOI'TI TA IH)KUHIPUHT Y 3BAPIOBAHHI»

1. HaiiBaxuBimi cnocodu 3BaproBaHHs (Kiaacudikanisa, NpUHIMIIN,
3HAYEeHHS, NePCIeKTUBH)



JlyroBe 3BapioBaHHS IUIaBKUM  €JeKTpojaoM. JlyroBe 3BaproBaHHS
HEIUIaBKUM  ellekTpoAoM. [Ima3moBe Ta  MIKpOILJIa3MOBE  3BapIOBaHHS.
EnexrponurakoBe 3BaproBaHHs. ['a30Be 3BaproBaHHS. 3BaprOBAHHS EJIIEKTPOHHUM
poMeHeM. 3BaproBaHHs JazepoM. KoHTakTHe 3BaproBaHHS (CTHUKOBE, IIOBHE,
toukoBe). KoHneHcaropHe  3BapioBaHHS. BucokodacTOoTHE  3BaprOBaHHS.
Hudysiiine 3BapioBaHHS. ABTOBaKyyMHE 3BaplOBAHHS THCKOM. 3BapIOBaHHS
TEpTsIM. 3BaploBaHHs BUOYXOM. YIIbTPa3ByKOBE 3BapIOBAHHS.

2. 3BaproBajibHa ayra

Ocob6nmBoCTI ayroBoro po3psiay. EnexrpoHHa ewicis. SBuima y KaTtojaHii
obnacti. [Iponiecu y croBmi ayru. Temneparypa cToBna 1yru. AHOAHA 001acCTb.

bananc eneprii Ha katojl Ta aHoAl. BoibT - amnepHa xapakTepucTUKa IyTH.
Bumorn 10 CTiMKOro iCHyBaHHSI 3BaplOBAJIbHOI OYTU 3 IJIABKUM €JIEKTPOJIOM.
CamoperyntoBanHss Ayru. DakTopu, sKi BU3HAYAIOTh MPOIUIABIECHHS METally
3BapIOBAIILHOIO Jyrol0. BIIMB KOMIIOHEHTIB (JIIOCIB, 3axXxHMCHUX Ta3iB Ta
€JIEKTPO1B Ha TJIMOMHY MPOIUIABICHHS 1yTOI0.

3. Inwi gaxepesia eHeprii 1Jis 3BapOBAaHHSA i CIIOPiAHEHUX NPOLECiB

[IlnakoBa BaHHa $K JKepeiao HarpiBy. EJNeKTponpoBIAHICTh LUIAKY B
3aJIEKHOCTI BiJl TeMIepaTypu. AIETUICHOKHCHEBE MOJyM'sl, TEMIIEPATypHi 30HU.
EnexTpoHHu# mNpoMiHb SK JoKepesno HarpiBy. JlazepHe BUIPOMIHIOBAHHSA SIK
JDKEpeJIo HarpiBy mnpu 3BaproBaHHI. [Inmasma sik mxepeno HarpiBy. OcoOnMBOCTI
BHCOKOYAaCTOTHOT'O HarpiBaHHs 3 1HAYKI[IWHUM Ta KOHTAKTHUM MiJBOJAOM CTPYMY.
HarpiB npu KOHTakKTHOMY TOYKOBOMY 3BapioBaHHI. HarpiB mpu KOHTaKTHOMY
CTUKOBOMY 3BapIOBaHHI OMOpPOM, BIUIMB TUCKY Ha CTaH moBepxHi. HarpiB mpu
KOHTaKTHOMY 3BapIOBaHH1 OTJIABJICHHSM.

4. Po3110BCIOKCHHSA TeIJIa NPH 3BAPIOBAHHI

OcHoBHI (pakTOpH, K1 BU3HAYAIOTh PO3MOBCIOJKEHHS TeIia y BUpoO1 mpu
3BaptoBaHHl.  OCHOBM  pPO3paxyHKOBHUX  METOJIB  HarpiBaHHs  BHUPOOY
3BaplOBaJIbHUMU JDKepeiaamMu Temia. PiBHSHHS TeruionpoBigHocTi. MUTTEBI Ta
Oe3nepepBHO [il04l JKEpesia 3BaplOBAJILHOIO HarpiBy. Po3paxyHKOBI cXxemu
MpoLIeCiB HarpiBaHHA MeTana ayrow. HarpiBaHHs NOTYKHUMU HIBUIKOPYXOMHUMU
mxepenamMu. OCHOBHI THapameTpu, IO XapaKTEePU3YIOTh 3BApIOBAIbHY BaHHY.
BinMiHHOCTI TpoLEciB  PO3MOBCIOKEHHSI TeIJla MpPU  EJIEKTPOIIaKOBOMY,
€JIEKTPOHHO-IPOMEHEBOMY, JIA3EPHOMY, KOHTAKTHOMY Ta ra30BOMY 3BapIOBaHHI.

5. TepmivHi HUKJIM 3BAPIOBAHHSA

OCHOBHI  XapaKTEPUCTUKH TEPMIYHOTO MHUKIY (MUTTEBA MIBUAKICTH
OXOJIO/PKEHHSI, MaKCHUMaJllbHa TeMIleparypa, TPUBAJIICTh HArpiBaHHsS BHUIIE JaHOT
TeMiiepaTypu). PerymoBaHHs TEpMIYHUX LIUKIIB [IPU 3BapIOBaHHI Ta HAIIABIICHHI.
BinMiHHI 0COOIMBOCTI TEPMIYHMX LMKIIB MPU €IEKTPOILIAKOBOMY, Ja3epHOMY,
KOHTaKTHOMY Ta ra30BOMY 3BaploBaHHI. MeToIu MaTeMaTUYyHOTO MOJENIOBaHHS
TEIJIOBUX IMPOIIECIB IPU 3BAPIOBAHHI.

6. Ilepenoc MeTasy mijx 4ac 3BapOBaAHHS IJIABJICHHAM

OcoOnuBOCTI IUIABJICHHSI €JIEKTpoJa TMpH PI3HOMAHITHUX crHocodax
3BaptoBaHHsA. KiHeTuka mnaBieHHs Ta nepeHocy metany. Cuium, Skl IiIOTh Ha
Kparuio. Buam mepeHocy enekTpoaHOoro Mmerany. BruiMB pexuMmiB 3BaproBaHHS,
CkiIaay NOKpUTTS ((ItociB, Tra3iB) Ha MEPEHOC EJIEeKTPOAHOro Metany. Poib



MOJIAPHOCTI CTpyMY. YTpaBIiHHS MEPEHOCOM METaly MpH AYyroBOMY 3BaplOBaHHI
TUIABKUM €JIEKTPOIOM.
7. 3BapoBajibHa BaHHA Ta (pOPMYBaHHS LIBa

BrnuB mapameTtpiB pexxumy Ha GopMy Ta po3MipH 3BapIOBaIbHOI BAHHU IIPU
JIYyrOBOMY Ta €JEKTPOIIJIaKOBOMY 3BaproBaHHI. Temmneparypa 3BaproBajibHOT BAaHHU
Ta MeToAM il BUMiproBaHHs. [lepeminryBaHHs MeTandy B 3BapIOBaJIbHIM BaHHI Ta
Horo npuunHu. MeToau BIUIMBY Ha IPOLEC MEePEMIITyBaHHS.

8. 3axucHi rasm ans 3BaproBanHs. B3aemonia merany 3 razammu

OxuHCHIOBaJIbHI, BITHOBJIIOBAJIbHI Ta IHEPTHI 3aXWCHI rasu. Byriexkucnuii
ra3, BUMOTH /0 HOro ckiagy. AproH Tta reniil. ['a3oBi cymimi, iX ckiagu Ta
BrnacTuBocTi. ['a3oBa ¢aza mpu ayroBomMy 3BaproBaHHI. Po3uMHEHHS Ta3iB B
MeTanax, BIUIMB TeMmmeparypu. XiMiyHa B3aemojid rasziB ta merany. lloBeminka
ra3iB npu Kpucraiizauii Merany. [lpyuvHM BUHUKHEHHS MOp B 3BapHUX IIBAX,
pOJIb BOJHIO, a30Ty Ta OKHCY ByrJjelio. Brumms crnoco0y, MOJSPHOCTI Ta PEKUMY
3BaplOBaHHs HAa BUHUKHEHHS Mop. MeToau 3amoOiraHHd YTBOPEHHIO TOp TpHU
3BaplOBaHHI CTajell MTYYHUMU €JIEKTPOIaMH, MiJl (PI0COM, TOPOIIKOBUM JPOTOM,
B 3aXMCHHUX T'a3ax, €JIEKTPOIIJIaKOBOMY 3BapIOBaHHI.

9. 3BaproBaJibHI HIAKH

Knacudikaris 3BaproBadbHHUX NUIaKiB. bygoBa mwiakiB. 3B'SI30K MK
KOHIIEHTpAI[IE}0 Ta AKTUBHICTIO KOMIIOHEHTIB HUIaKy. BmnuB Temmeparypu Ha
B'A3KICTb Ta EJNEKTPONpoOBiAHICTh mwIakiB. "JloBri" Tta "kopoTki" mnUIaKM.
BinninenHs nuiaky 3 TOBepxHI IIBa. XIMIYHE 3YCIJICHHS IIJIaKy Ta MeETaiy.
Mexaniune yTpuMaHHd nuiaky Ha 1mBl. [loBepxHeBui Ta Mibk(pa3sHUN HaTAr
IIaKIB.

10. B3aemogais nuiakiB 3 MeTaJI0M NPH 3BAPIOBaHHI

BinHOBNIEHHSI Ta OKUCHEHHSI KPEMHIIO Ta Maprasito. OKUCHEHHS BYTJELIO
IIpYU 3BaproBaHHI. BMICT KHUCHIO B MeTall 1IBa Ta HEMETaleBl BKIIOYEHHs. Bwmict
cipku ta dochopy B MeTai 1mBa. BrumB pexxuMy 3BaproBaHHS Ha IHTCHCUBHICTh
B3a€MO/IIT IUIAKY Ta METAaIy.

11. Tunm ejieKTPOAHMX NOKPHUTTIB
Knacudikaiis  enexkTpoAiB  3a  BITYM3HSHUMH Ta  MDKHApOJAHUMU
cranaapramu. Oco6IMBOCTI METATYPTiHHHUX MPOIIECIB 3BAPIOBAHHS €JIEKTPOJAMU 3
PI3HOMAHITHUMHM TUIIAMH TOKPUTTS (PYyAHOKHCIIE, PYTUIIOBE, (PTOPUCTO-KAIBIIEBE,
Oprasivse). 3BaprOBAIbHO-TEXHOJIOT 1YH1 XapaKTEPUCTUKU €JIEKTPO/IIB.
Oco06iMBOCTI B3a€MOJII MeTally 3 razaMu Ta NUIaKoM. [IpUYMHM BUHUKHEHHS
MOPUCTOCTI IIBIB MpU 3BAapIOBaHHI €JIEKTPOAAMHU pI3HUX THUIIB Ta METOIU
60poThOU 3 MopucTicTiO. CydacH1 TEXHOJIOT1i BUTOTOBJICHHS €JIEKTPOIIB.
12. Tunu ¢arociB Ta 3BAPIOBAJIBLHOIO APOTY IS AYTOBOI0 TA
€JIEKTPOLIAKOBOI 0 3BAPIOBAHHS
OcHoBHI BUMOrM 10 (urocy nansi ayroBoro 3BaproBaHHs. [lnaBneHi Ta
kepaMiuHi ¢mocu. Tunm Ta Mapku (arociB 1 IpOTiB JJIsS 3BapIOBaHHA 1
HaIUIaBJICHHS.
13. JleryBaHHs1 Ta MOAU(PIKYBAHHS HAILUIABJICHOT0 METAJTy



[lopiBHsUTPHA XapaKTEPUCTUKA JIETYBAaHHS Yepe3 APIT, TOKPUTTS €IEKTPOIIB
ta (moc. Po3paxyHOK Ckjaay HaIIaBJIE€HOTO METaldy IIBa MPU 3BaprOBaHHI IiJl
(batocoM Ta B 3aXMCHUX razax.

14. IlepBuHHA KpHUcTATI3aLisA MeTATY

Oco0nuBOCTI NEPBUHHOT KpUCTaNi3alii 3BapHUX MBIB. Po3mosin eryrounx
€JIEMEHTIB Ta JOMILIOK P KpHUCTali3alli 3BaproBajbHO1 BaHHU. MiKkpocKkomniyHa,
XiMiyHa Ta (pi3nyHa HEOJHOPIIHICTb.

15. CTpykTypa merajy mBa

[lepBuHHA Ta BTOpPHHHA CTPYKTYpH MpU 3BapIOBaHHI HHU3bKOBYIJICLIEBUX,
HU3bKOJIETOBAaHUX Ta BUCOKOJIETOBAHUX CTajiei. BIuMB MIBUAKOCTI OXONOIHKEHHS
Ta XIMIYHOTO CKJaay MeTajy Ha CTPYKTYpy WIBIB. AHalli3 CTPYKTYPH CTaJIbHHUX
IIBIB 3 BUKOPUCTAHHSAM TEPMOKIHETUYHUX JlarpaM IEpEeTBOPEHHS ayCTEHITY.
BxuroueHHst B MeTasl 1Ba Ta MPUHIUIHN iX YTBOPEHHS.

16. 30oHa TepMiYHOrO BIVIMBY NPH 3BAPIOBAHHI

CtpykTypa 30HH TEPMIYHOI'O BIUIMBY IpPHU 3BaplOBaHHI HU3BKOBYIJICLIEBUX
Ta TapTIBHUX JIETOBaHUX cTajedl. BrumB cnocoby Ta pekUMIB 3BaproBaHHSA Ha
PO3Mip Ta CTPYKTYPY 30HU TEPMIYHOTO BIUIUBY. OCOOIUBOCTI CTPYKTYPH JIUISHKA
neperpiBy Npu 3BaplOBAHHI IJIABJICHHSM.

17. TpilunHu B 3BapHUX 3’€IHAHHAX

Krnacudikanis tpimuH. MexaHi3M yTBOPEHHS TapsSyuX Ta XOJIOJHUX TPIIIUH
y TPUILOBHIA 30HI Ta MeTajl IIBa NpPHU 3BaprOBaHHI BYTJIELEBHX Ta JETOBAaHUX
cTajei, OCHOBHI ()akTOpPH, 1110 BIUIMBAIOTh HA YTBOPEHHS TPIIMH. MeToau OI[iHKU
OTIOPY 3BapHUX 3'€/IHAHb YTBOPEHHIO XOJIOJHHUX Ta rapsyuX TPIIIUH.

18. Jlepopmanii Ta HaNpPy:KeHHS MPH 3BAPIOBAHHI

Knacudikamis 3BaproBaJbHUX HampyxeHb Ta jAedopmaiiii. MexaHi3m
YTBOPEHHS MOB3/IOBXKHIX Halpy>XeHb Ta AedopMalliii B HAUMPOCTIIINUX eIEMEHTaxX
3BapHUX KOHCTPYKIIH. MeToau po3paxyHKy 3aJIMIIKOBUX HaNpy>KeHb Ta
nedopmaltlii nmpu 3BaproBaHHI. MeToaM eKCIEepUMEHTAJbHOIO BHU3HAUCHHS
3aJIMIIKOBUX  HampyXeHb  TOpu  3BaptoBaHHl.  OcoONMBOCTI  PO3MOALTY
3BaplOBaJIbHUX HAINpyXeHb Ta JAedopmaliiii B THUMIOBUX 3BAPHUX KOHCTPYKIIISAX.
BrnuB 3BaproBanbHUX HampykeHb Ta Aedopmalliid Ha SKICTh 3BaApHUX BHUPOOIB.
Metonu peryitoBaHHs HanpyXeHb Ta AegopMalliil Mpu 3BaprOBaHHI.

19. TexHoJ10riuHi 0C00JIMBOCTI 3BAPIOBAHHS BYIJICIEBUX TA JIETOBAHHUX
crajied

Ckiman Ta BIIAaCTUBOCTI HM3BKOBYIJICLIEBUX Ta JIETOBAaHUX CTaJICH.
OcoOnuBocTi iX 3BaproBaHHsA. OcoOMMBOCTI 3BaplOBaHHS CEpEeIHBO- Ta
BHCOKOBYTJICLIEBUX CTaJei. 3BaproBaHHS TEPMIYHO 3MILIHEHUX HU3bKOBYTJIEIIEBUX
Ta HU3bKOJIETOBAaHUX CTaJeH.

20. TexHosorivyHi 0c00,1MBOCTI 3BAPIOBAHHS HU3BKO- TA CEPEAHbOJIErOBAHNX
crajief

Ckian Ta BIACTUBOCTI HHU3BKO- Ta CEpPEIHBOJIETOBAHUX CTajleil, BILUIUB
JIETYIOUUX €JIEMEHTIB Ha iX CTPYKTYpY Ta BIAcTUBOCTI. OCOOIMBOCTI 3BapIOBAHHS.
BrnnuB TepMiYyHOro UHMKIY 3BaplOBaHHS, CKJIaJy 3BaplOBajbHUX Mareplaiis,
KOJIMBaHb €JIEKTPOJa, HAXWIy €JIEKTpojaa abo BUPOOY Ta IHIIUX TEXHOJIOTTYHUX
(bakTopiB HA CTPYKTYPY 1 BIACTUBOCTI METaJy LIBA Ta MPUILIOBHOT 30HU.



21. TexHos0ri4Hi 000 IMBOCTI 3BAPIOBAHHA BHCOKOJIETOBAHUX CTAJIeH

Krnacudikaris BUCOKOJIEroBaHUX CTajlel 3a CTPYKTYPOIO Ta MPU3HAUECHHSM.
3arayibH1 MpaBuiia 3BaplOBaHHs HepkaBitounx crajed. Knacudikaiis enexTpoaiB
JUIsL  3BapIOBaHHS HEP)KaBIIOYMX CTanel. BruMB Jeryoouumx ejleMeHTiB Ha
CTPYKTYPY BUCOKOJIETOBAaHUX CTajeil Ta 3BapHUX IIBIB.

22. MeTaJuypriiiHi Ta TEXHOJIOTiYHI 0C00JTHBOCTI 3BAPIOBAHHS KOJIbOPOBHX
MeTAJIIB i CIUIaBiB
HaiiBaxuBiii 0oco0IMBOCTI Ta OCHOBHI CIIOCOOM 3BapIOBaHHS aJIOMIiHIIO, TUTAHA,
MiJl Ta CIJIaBiB Ha iX ocHOBI. JledekTu npu 3BaprOBaHHI KOJIOPOBUX METaJIB 31
CTaIIMM Ta MDK coOoro. HaifBaxiuBinii 0coOJMBOCTI 3BApIOBaHHSA XIMIYHO
aKTUBHMX METANIB Ta CIJIaBIB Ha iX OCHOBIL. [IpyunHMU yTBOpEHHS MOp Ta TPILIUH,
3aco0U 1X YCYHEHHS.
23. HanuiaByieHHs
HannaBneHHsi, ocoOMMBOCTI BIJHOBIIOBAJILHOTO HAIUIABJICHHS Ta HAaIUIaBICHHS
mapiB 31 CHeliaIbHUMU BIacTUBOCTAMHU. CTpyKTypa HAIUIaBJICHOTO MeETally Ta
HOro BIaCTUBOCTI.
24. CnopianeHi npouecu (MIpUHUUIM, 3HAYEHHS 1JIS 3BAPIOBAJIbHOI
TEXHOJIOTII)

['azononymeneBe Ta Ma3MoBe pi3aHHs. [‘a30TepMiuHI Ta BaKyyMHO-
KOHJIeHCalIiH1 ciocoou HanuieHHs. [lasuus martepianiB. Knacudikamnis metonin
nassHHg. OcoOJMBOCTI YTBOPEHHS NasHUX 3'€JHAHb. 3MOYYBaHHS OCHOBHOTO
Marepiajly Ta po3TiKaHHS MPUIIOI0. 3aTIKaHHS MPUIIOI0 B 3a30PH, KAIUISIPHI SIBUIIA.
Po3zuunenHs npunoeM ocHoBHoro Mmertany. Ilpumnoi, nmpuHUuUNU iX po3poOKH Ta
BUOODY.

25. KoHTpOJb AKOCTI

Knacudikamis MeToaiB KOHTPOIIO SKOCTI 3BapHUX 3'€eqHaHb. Di3uyHi

OCHOBH Ta KJacu(ikalisg yIbTpa3ByKOBUX Ta palalliiHUX METOJIIB KOHTPOJIIO.

JITEPATYPA
1. Teopus capounbsix mporeccoB / Ilog pen. B.B. ®ponoBa. — M.: Breiciias
mkoJia, 1988. — 559 c.
2. Hanpyxennst ta nedopmariiii y 3BapHUX 3’€IHAHHAX 1 KOHCTPYKIisAX [Tekct]:
HaBy. noci6./ B.M. [Ipoxopenko, O.B. [Ipoxopenko. — K.: HTYVY «KIII», 2009. —
268 c.. — biomiorp.: ¢.267. — 400 np. ISBN 978-966-622-331-2
3. Konrpons xkauwectBa cBapku / Ilog pen. B.H. Bomuenko. — M.:
MammunHoctpoenue, 1975. — 328 c.
4. TexHOJIOTHS SJEKTPUUECKON CBapy METAJJIOB U CIJIaBOB IutaBieHueMm / Ilon
pen. B.E. Ilatona . — M.: Mamunoctpoenue, 1974. — 528 c.
5. I'ypeBnu C.M. CnpaBouHUK MO CBapke LBeTHbIX MeTauioB. — K.: Haykoma
nymka, 1981. — 289 c.
6. Xacyu A., Mopuraku O. HamnaBka u HambuieHue. - M.: MammHoOCTpoeHue,
1985. — 288 c.



7. XpenoB K.K. CBapka, pe3ka u naiika metamioB. - M.: MamuHocTpoenue, 1970.
- 528 c.

8. Kysznenos B.Jl., [lamenko B.M. ®@i3uKk0-XiMI4HI OCHOBU CTBOPEHHS MOKPUTTIB.
— K.:MEHII BO, 1999. — 170 c.

9. Texnonorust U o0opynoBanue koHTakTHOUM cBapku. / Ilox pea. b. [I. Opnosa. —
M.: Mamunoctpoenue, 1986. — 352 c.

10. Hampyxennss Tta nedopmauii npu 3BaptoBaHHi. HaBuanbHuil mociOHUK /
B.I. Maxunenko, B.B. Ksacaunpkuii, I'.B. Epmonae, A.B. JlabaptkaBa //
Muxomnais: HYK, 2011. — 240 c.

11. Ob6pobka maTepiajliB KOHIIEHTPOBAaHUMHM IOTOKamMu eHeprii. HaBuanbHuit
nocionuk / B.M. [Tamenko, B.Jl. Ky3nenos, B.B. Kacuunpkuii / K. I'nosic, 2013.
- 149 c.

12. Ilassaas matepianiB. [ligpyunuk / I'.B. €pmonaes, B.®. KBacuuupkuii, B.B.
KBacuunpkuii, C.B. Makcumona, B.®. Xopynos, B.B. HuraproB // Muxkomnais:
HVK, 2014. - 387 c.

13. CnemianbHi ciocoOu 3BaproBanHsa. HaBuansHuii mocionuk / B.B. KBacHuipkuit
// Muxkonais: YIIMTY, 2003. — 437 c.

14. Maoceiixa O.H., T'onosxo JI.®., Jlymaii A.M., Conosux €.K. Baxyymmi ionHo-
NIasMo8i  MeXHON02ii  3MiyHeHHs  Oemajnel  MAwlud  mMpubOMexHiuH020
npusznauenns.- Kiposoepao: « KOy, 2014.-316c¢.

Po3ain « TEXHOJIOITYHI CACTEMU IHXKEHEPII 3°€THAHbD 1
IHOBEPXOHDb»

1. HaiiBaxuBimi cnocodu 3BaproBaHHs (Kjaacuikamis, IPUHIMIIN)

JlyroBe 3BapioBaHHS IUIaBKUM  €JeKTpojaoM. JlyroBe 3BaproBaHHS
HEIUIaBKUM  ellekTpoAoM. [Ima3moBe Ta  MIKpOILJIa3MOBE  3BapIOBaHHS.
EnexrponurakoBe 3BaproBaHHs. ['a30Be 3BaproBaHHS. 3BaprOBAHHS EJIIEKTPOHHUM
poMeHeM. 3BaproBaHHs JlazepoM. KoHTakTHe 3BaproBaHHS (CTHUKOBE, ILIOBHE,
ToukoBe). Judy3iliHe 3BaproBaHHS. 3BapIOBaHHS TEPTAM. 3BapIOBaHHS BUOYXOM.
VY bTpa3ByKOBE 3BapIOBAHHS.

2. Po3moBCIOIKEHHS TEIIA NPU 3BAPIOBAHHI

OcHoBHI (hakTopH, K1 BU3HAYAIOTh PO3MOBCIOJIKEHHS TeIia Yy BUPOO1 MpH
3BaptoBaHHI.  OCHOBM  pPO3paxyHKOBHUX  METOJIB  HarpiBaHHs  BHUPOOY
3BapIOBAIBHUMU JDKepenamMu Tervia. PiBHSHHS TermonpoBigHOCTI. OcoOIMBOCTI
PO3MOBCIOJKEHHSI TEIUla MpU AYyroOBOMY, €JEKTPOILIAKOBOMY, €JIEeKTPOHHO-
IIPOMEHEBOMY, Ja3€pHOMY, KOHTAaKTHOMY Ta Ta30BOMY 3BapioBaHHI. TepMiuHi
LIUKIM 3BapIOBaHHS, 1X XapaKTEpPUCTUKHU. PeryntoBaHHs TEpMIYHUX LUKIIB TNPHU
3BaprOBaHHI Ta HAILJIABJICHHI.
MeTonu MaTeMaTUYHOrO MOJIETIOBaHHS TEIUIOBUX MPOLIECIB MPU 3BAPIOBAHHI.

3. IlepBuHHA KpHUCTAJi3alisi MeTaILy

Oco0nMBOCTI TEPBUHHOI KpuCTaizalii 3BapHUX 3’€dHaHb. Po3mojin
JIETYIOUMX €JIEMEHTIB Ta JOMIIIOK MpH KpHUCTali3alii 3BaplOBalibHOI BaHHU.
MikpockoniyHa, XiMiuHa Ta (i3uyHa HEOAHOPIAHICTH. llepBUHHA Ta BTOpMHHA
CTPYKTYpH TpU  3BapiOBaHHI  HHM3bKOBYIJICLIEBUX, HHU3BKOJETOBAaHHX  Ta



BHCOKOJIETOBAHUX cTajiel. BIIIMB MIBUIKOCTI OXOJOMKEHHS Ta XIMIYHOTO CKJIAny
MeTajly Ha CTPYKTYpPY 3BapHUX 3’€JIHaHb.
4. 30Ha TepMIYHOI0 BIUIMBY IPU 3BapPHOBaHHI

CtpykTypa 30HH TEPMIYHOI'O BIUIMBY IpPHU 3BaplOBaHHI HU3BKOBYIJICLIEBHX
Ta rapTiBHUX JeroBaHux crajeid. OcoONMBOCTI CTPYKTYPH IUISHKHA NEPETpiBY MpU
3BaprOBaHHI.

5. PoOoTu3anisi, MexaHizalisi, aBTOMAaTH3allisi 3BAPIOBAHHS

PoGotu3anisi, MexaHizallis, aBTOMAaTH3allil 3BapIOBaHHS: MeTa, 3ajadl,
nepeBarv, rmpoOiemMu, o0JacTi 3acTocyBaHHs. [IpUHIMNKM aBTOMAaTUYHOTO
KEepyBaHHSI.

Po6oruzamis (oH-naliH u odd-nailH mporpamyBaHHS, MOJENIOBAHHS, THYYKI
BUPOOHUY1 CUCTEMMU).
Cucremu xomm'torepaoro npoekryBanus CAD/CAM. BipryanbHe BUpOOHUITBO,
MOJICJIIOBaHHSI BUPOOHUITBA. THUIOBI pi3HOBUAM POOOTIB, 00JacTi 3aCTOCYBaHHS,
npo0emMu, CocoOu BUPILLICHHS.
TexHoNOr1YHICTh pOOOTHU30BAHOrO 3BaproBaHHsI. MeToau Mo4aTkoBOi 1 MOTOYHOT
ajanranii.

6. lyrose 3BaproBaHHs

Ocob6nmBoCT! 1yroBoro po3psany. bananc eneprii Ha kaTo/i Ta aHoi. BoiabT
- aMmmepHa xapakTepucThka nyru. dakTtopu, SKi BHU3HAYAIOTh MPOILIABICHHS
MeTajly 3BaproBaJIbHOIO AYTOIO.

Po3paxyHKOB1 cxeMH MPOILIECiB HArpiBaHHS MeTajia AyToro.

OcHOBHI  MmapaMeTpu, UI0 XapaKTepU3ylOTh 3BaplOBaJibHY  BaHHY.
OcoOnuBOCTI TUIABJICHHS €JIEKTpoja MpU PI3HOMAHITHUX CHOCO0ax 3BapIOBaHHS.
KineTtrka miaBneHHs Ta nepeHocy metany. Cuiu, skl IiI0Th Ha Kparuiio. Buam
NepeHocy eneKTpoHoro Merany. CrnocoOu KepyBaHHS MEPEHOCOM EJIEKTPOIHOTO
MeTaity.

Brnue mapamerpiB pexxuMmy Ha (GopMy Ta po3MIpU 3BaproBajbHOI BaHHH.
[lepemimyBaHHs MeTally B 3BaploBajlbHIA BaHHI Ta #oro npuuuHH. Crocobu
KEepyBaHHSM KIHETUKOIO KpUCTali3allil 3BapioBabHOI BAHHH.

[lopiBHsUTPHA XapaKTEPUCTUKA JIETYBAaHHS Yepe3 APIT, TOKPUTTS €IEKTPOIIB
ta (moc. Po3paxyHOK Ckjaay HaIIaBICHOTO METaldy IIBa MPU 3BaprOBaHHI IiJl
(darocoM Ta B 3aXMCHUX razax.

Oco0nuBOCTI NEPBUHHOT KpUCTaNi3alii 3BapHUX 1IBiB. Po3mozin eryrounx
€JIEMEHTIB Ta JOMILIOK P KpHUCTali3alli 3BaproBajbHOT BaHHU. MIKpoCKomniyHa,
XiMiyHa Ta (pi3nyHa HEOJHOPIIHICTb.

OxuCHIOBaJIbHI, BIJHOBIIOBAJIbHI, 1HEPTHI 3aXHMCHI ra3d Ta CyMIlll rasib.
[loBeninka rasiB mpu IUIABJICHHI Ta KpUCTali3alii mMeTany. XiMIdyHa B3a€MOAIS
rasiB Ta MeTamy.

OcHoBHI BuUMOTH A0 (GIIOCY JUIsl JyroBOro 3BaproBaHHsA. [lnaBieHi Ta
KepaMmivHi (JIIoCH, X B3a€EMO/IIA 3 METaJIOM 3BaprOBaJIbHOI BAaHHHU.

CamoperyntoBaHHs Ayrd. ABTOMaTHYHE PETYJIIOBaHHS HAmpyrd Ha Jy3i.
ABTOMaTHUYHE PETyJIOBaHHS BUJIBOTY €JIEKTPO/IA.

CrexxeHHs 3a CTUKOM, TUMH Ta 00JacTi 3acTocyBaHHA. OpOiTaibHe TyroBe
3BaproBanHs (MIG/MAG, TIG).



JledbekTu 3BapHUX IIBIB T4 MPUYMHU iX BUHUKHEHHS, CIIOCOOM 3amo0iraHHs
YTBOPEHHIO.

7. lxxepeia sKMBJIEHHSA ISl JYTOBOI'0 3BAPIOBAaHHSA

TexHiuHI  XapaKTepUCTUKH  JOKEpela  KUBJIEHHSA.  BosbT-aMmmepHi
xapakTepucTuku jokepen xuBieHHs (BAX). BrmactuBocTi jpkepen >KMBJICHHS 3
xopctkoto BAX. BrnacTuBoCTi mkepen xuBiaeHHs 31 cnagHoo BAX. 3BaproBaiibHI
TpaHchopmaropu, OyaoBa, XapaKTEpUCTUKHU, OCOOJUBOCTI  3aCTOCYBaHHS.
3BaproBajbHI BUIPAMIIAUL, Oy/l10Ba, XapaKTEPUCTUKH, OCOOJIMBOCTI 3aCTOCYBaHHS.
3BaproBajibHI BUOPAMIIAUYL 3 TPAH3UCTOPHUM KIIOoueM, Oyl0Ba, XapaKTEPUCTHKHU,
OCOOJIMBOCT1 3aCTOCYBaHHA. 3BaplOBalibHI IHBEPTOPHI  JpKepesa >KUBJICHHS,
OyZoBa, XapaKTepUCTHUKH, OCOOJMBOCTI 3acTocyBaHHS. bararomocToBi mxeperna
*UBJIeHHs. Bubip mxepena 3BaproBanHs. Pexxumu poObOTH JKeper )KUBJICHHS.

8. EsekTponuiakoBe 3BaprOBaHHS

CyTtHicTh mnporecy. Pi3HOBUIIM €NEKTPOILIAKOBOIO 3BAPIOBAHHS 1 TEXHIKa
Moro BukoHanHs. [lapamerpu, 1o peFYJIIOIOTBCSI Ta KepyBaibH1 Ail. Oco0IMBOCTI
CTPYKTYpH 1 BIACTUBOCTI 3BapHoro 3’eaHaHHs. Meroau  cralumizamii
3BaplOBaJIBLHOTO CTpyMy. PeryntoBaHHs piBHIB MeETajeBOi Ta IIAKOBOi BaHH.
CucreMr aBTOMAaTUYHOTO KEPYBaHHS Ha OCHOBI CYMICHOTO BHUKOPHCTAHHS
PEryJsITOpPIB HAPYTH, MOJIaBaHHS €JIEKTPOJHOIO JIPOTY, PIBHA METANEBOi BaHHHU.
KepyBanHsi po3mnojiioMm eHeprii B 30H1 3BapioBaHHs. [[03yBaHHS KOMITOHEHTa
[UIaKy MpU EJIEeKTPOUUIAKOBOMY 3BaplOBaHHI NPOTSKHUX MIBIB (OcoOIMBOCTI
kepyBanHss npu EI3 3 miaBkuM MyHAIITYKOM. ABTOMaTH30BaHI CHUCTEMU
KEepyBaHHS TEXHOJOTTYHUM IPOILIECOM EJIEKTPOILIIAKOBOIO 3BapIOBAHHS.

JledbekTu 3BapHUX HIBIB Ta NPUYUHU iX BUHUKHEHHS, CIIOCOOM 3amoOiraHHs
YTBOPEHHIO.

9. EneKTpOHHO-IpOMEHeBe 3BAPI0OBAHHA

Oco6nuBocTi HarpiBy metany npu EII3. OcHOBHI TUNM 3BapHUX 3’€JIHAHb.
TunoBa (¢yHKLIOHATBPHA CXeMa YCTAaHOBKM [JIsl  €JIEKTPOHHO-ITPOMEHEBOIO
3BaproBaHHs. [lapameTpu, 110 peryaoThCs Ta KepyBaJIbHI 1ii.

Craluri3aliisi IpUCKOPIOBAIBHOI HAPYTH €JIEKTPOHHO-IPOMEHEBOT FapMaTH.
Perynsaropu cTpyMy €JIEKTPOHHOIO NPOMEHIO, MOTYXHOCTI MPOMEHIO, CTPYMIB
(GOoKyCyBaJIbBHMX JIIH3 1 BIAXWIIOBAIBHUX KOTYIIOK. CHCTEMHU pEryiarOBaHHS
rNMOMHU  TPOBapy TMPU  €JIIEKTPOHHO-MPOMEHEBOMY 3BapioBaHHI. Cuctemu
aBTOMATUYHOI'O HAIpaBJICHHS EJIIEKTPOHHOTO MPOMEHI0 MO CTUKY 3BaprOBaHUX
KpoMok. CTpyKTypa 1 0cOOIMBOCTI pOOOTH YCTAHOBOK €JIEKTPOHHO-IIPOMEHEBOTO
3BaplOBaHHs 3 CCTeMaMu KepyBaHHs Ha ocHOBI EOM.

JledbekTu 3BapHUX HIBIB Ta NPUYUHU iX BUHUKHEHHS, CIIOCOOM 3amoOiraHHs
YTBOPEHHIO.

10. KoHTaKTHE TOYKOBE 3BAPIOBAHHSA THCKOM

Oco0nuBOCTI YTBOPEHHS 3BapHHUX 3’ €HAHb NMPU KOHTAKTHOMY TOYKOBOMY
3BaproBaHHI1. EJeKTponpoBiqHICTh 30HU YTBOPEHHS 3BapHOi Touku. Harpis merany
B 30HI1 3BaploBaHHsA. TEXHOJOTisl TOYKOBOI'O, pPeIbe(HOT0, IOBHOIO 3BAPIOBAHHS.
3BaproBaHHS HEOJHOPITHUX MaTepiaiB.

OcoOnuBOCTI TEXHOJNIOTIYHUX TPOLECIB MpU 3BApIOBaHHI MallMHAMU
3MIHHOTO CTPYMY IPOMMCIOBOi 1 NIJBUIIEHOI YacTOTH, KOHJIEHCATOPHUMU



MalIMHaMU, MallMHaMU MOCTIHHOTO cTpyMy. KiibKicHa OIiHKa BILIMBY OCHOBHHX
napameTpiB MpoIeCy TOYKOBOI'O 3BaplOBaHHS Ha SKICTh 3BapHHUX 3'€JHAHb.
Oco0OnuBoCTI BHOOpPY KepyBaJbHUX [ii 1 pOOOTH aBTOMAaTUYHUX PETYISATOPIB
napameTpiB 3BaplOBaHHS. Y3arajibHeHa CTPYKTypa MalllMH 3MIHHOTO CTPyMY
MPOMUCIOBOT 1 MIABUIIEHOI YacTOTH, KOHACHCATOPHUX MAIMH, MAalluH
nocTiiiHoro ctpymy. OcCOOJMBOCTI MPUBOJIB CTUCKAHHS MAIIUH KOHTAKTHOTO
3BapioBaHHsA. TumoBa (yHKIIOHAJIbHA CXE€Ma PETYJIATOPIB LMKIY 3BapIOBaHHS.
KoHTakTtopu uisi TOUKOBUX (IIOBHUX) MallvH. 3BapIOBalibHI €JIEKTPOJIU, METOIU
MIBUIIEHHS CTIAKOCTI.
JlebexkT 3BapHUX TOYOK, MPUYMHU iX BHUHHKHEHHS, CIOCOOM 3aroOiraHHs
YTBOPEHHIO.
11. CTnkoBe KOHTAKTHE 3BAPIOBAHHA
OcoOnuBOCTI YTBOpPEHHS 3BAPHUX 3’€IHAHb IMPU CTUKOBOMY KOHTAaKTHOMY
3BaplOBaHHI OMOPOM 1 OIUIABJIEHHAM. Y3arajlbHeHa CTpPyKTypa MalluH
KOHTaKTHOT'O CTHMKOBOTO 3BaplOBaHHsS. YMOBHU 3a0€3MEUeHHs] CTIMKOCTI MpouLecy
oryiaBieHHsl. KOHTakTHE CTHUKOBE 3BAapIOBaHHS 3 TMONEpPEIHIM MIAITPIBAHHIM.
CucremMu KepyBaHHS NPOIIECOM OIUIABIECHHSAM: PO3IMKHYTI, 3 KOPEryBaJlbHUMH
3B’sI3KaMU 3a HAIPYrolo, 3a CTPYMOM, 3a YacTOTO MyJibcalii ctpyMmy. Cuctemu
aBTOMAaTUYHOTO KOHTpOJIIO 1 kepyBaHHs Ha ocHOBI MIKpoOEOM. ApTtomaTtu3aiii
npoleciB TepMooOpOOKH 3’ €AHAHB PU CTUKOBOMY KOHTAKTHOMY 3BapIOBaHHI.
Hedbektn 3BapHUX 3’€IHaHb Ta NMPUYMHU iX BUHUKHEHHS, CIOCOOM 3amoOiraHHs
YTBOPEHHIO.
12. TpimunHu B 3BapHUX 3’€IHAHHAX
Knacudikamis Tpimma. MexaHi3M yTBOPEHHsI rapsiyuxX Ta XOJOJHUX TPIIIMH Y
MPUILOBHIM 30HI Ta MeTall LIBa NpPH 3BapIOBaHHI BYIJICIIEBUX Ta JIETOBAHMUX
CTaJiei, OCHOBHI (paKTOPH, 1110 BIUIMBAIOTh Ha YTBOPEHHS TPIIIHH.
13. Jlepopmanii Ta HaNpy:KeHHS MPHU 3BAPIOBAHHI

Knacudikaiis 3BaproBaibHUX HaIpyKeHb Ta Jedopmaniid. MexaHi3M yTBOpEHHS
MOB3JIOBXKHIX HAmpyKeHb Ta aegopMaliid B HAWMPOCTIMIHUX €JIEMEHTaX 3BapHUX
KOHCTPYKI[i. BruuB 3BaproBajdbHUX HaMpyXKeHb Ta JjAedopMalliii Ha SKICTh
3BapHUX BHUPOOIB. MeToau peryiroBaHHS HamnpyXeHb Ta Jedopmaniid mpu
3BaprOBaHHI.

14. TexHoJ10riYHi 0CO0JIMBOCTI 3BAPIOBAHHS BYIJIEHIEBUX TA JIETOBAHUX

crajied
Cknaz Ta BJIACTUBOCTI HU3BKOBYTJICLIEBUX Ta JieroBaHMX crajieil. OcoOauBOCTI X
3BaproBaHHsA. OCOOIMBOCTI 3BApIOBAHHS CEPEAHBO- Ta BUCOKOBYTJICIEBUX CTaJEH.
3BaproBaHHA TEPMIYHO 3MIIIHEHUX HU3BKOBYTJEHUEBUX Ta HU3BKOJIETOBAHUX
CTajeu.
15. TexHoJ10oriuHi 0C00JIMBOCTI 3BAPIOBAHHS HU3bKO- Ta CePeAHbOJIErOBAHUX
crajief

Cknaz Ta BIACTHBOCTI HU3bKO- Ta CEPEIHbOJIETOBAHUX CTajel, BIUIMB JIETYIOUHUX
€JIEMEHTIB Ha iX CTPYKTYpY Ta BJIACTUBOCTI.

16. TexHoJ10ri4YHI 0COOJIUBOCTI 3BAPIOBAHHSA BUCOKO0JIETOBAHUX CTAJIEH
Knacudikamis BHCOKOJETOBaHMX CTajled 3a CTPYKTYpPOIO Ta MPHU3HAYCHHSIM.
3arayibH1 MpaBuiia 3BaplOBaHHs HeprkaBitounx crajed. Knacudikaiis enexkTpoaiB



JUIsl  3BaplOBaHHA  HepKaBilouux  cranei. @Dmocu  ans  AYroBoro  Ta
€JIEKTPOIIIAKOBOTO 3BaPIOBAHHS HEP)KABIIOUUX CTaJeH.
17. MeTanypriiHi Ta TeXHOJIOTiYHi 0CO0JIMBOCTi 3BaPIOBAHHA KOJbOPOBUX
MeTAJIIB i CIUIaBiB
HaiiBaxuBiii 0coOIMBOCTI Ta OCHOBHI CITIOCOOM 3BapIOBaHHS AJIFIOMIHIIO, TUTaHa,
MiJl Ta CIJIaBiB Ha iX ocHOBI. JledekTu mpu 3BaprOBaHHI KOJIOPOBUX METaJIB 31
CTAIIMM Ta MDK coOoro. HaifBaxuiuBimi 0coOJMBOCTI 3BapIOBaHHS XIMIYHO
aKTUBHMX METaJiB Ta CIUIaBIB Ha iX OCHOBI.
18. HaniaBJjieHHs
HannaBneHHsi, ocoOJMBOCTI BIJHOBIIOBAJILHOTO HAIUIABJICHHS Ta HAaIUIaBICHHS
mapiB 31 CHeliaIbHUMU BIAcTUBOCTAMHU. CTpyKTypa HAIUIaBJICHOTO MeETaly Ta
HOro BIaCTUBOCTI.
19. CnopinHeHi TexHO/10ril 3BapIOBAHHSA

["azomonyMeneBe Ta 1mia3MoBe pizaHHs. ['a30TepMivHi ciocoOU HAMMICHHS.
[lasuua marepiani. Knacudikamis meroniB mnasHHs. OcoOJMBOCTI YTBOPEHHS
NasHUX 3'€lHaHb. 3MOYYBaHHS OCHOBHOT'O MaTepiajly Ta pO3TIKaHHS MPHUIIOIO,
PO3UYMHEHHSI IPUIIOEM OCHOBHOIro Metany. KanuisipHi siBuina npu nasuui. [purnoi,
MPUHIIUIH X PO3POOKH Ta BUOODY.

20. InskeHepist moBepxHi I HAHOTEXHOJOTII

[loBepxHeBi  (i3uko-xXiMiuyHI  Tpouecd. MoaudikyBaHHS  TOBEpPXHI
KOHIIEHTPOBAHUMU MOTOKaMU eHeprii. Bakyymue ocamkenHs. lonHa iMIutaHTaris.
EnextpoickpoBe neryBanHs. Judysiiine HacuuenHs. edopmariiiine 3MilTHEHHS.
HanotexHonorii ta HaHomatepiasid. OcoOJMBOCTI MPOIECIB 1 3aKOHOMIPHOCTI
OTpUMaHHs MOKPUTTIB. CTPYKTYypa 1 BIACTUBOCTI MOBEPXHEBUX LIAPIB.

21. BumiproBaHHs1, KOHTPOJIb T PpeeCcTPalisa pe3yJabTaTiB Yy 3BaplOBaHHI

3aco0M 1 METOIM BHUMIPIOBaHb IMApaMETPIB 3BaPIOBAJIIBHOIO PEXHUMY 1
BuMorn A0 Hux. KamiOpyBaHHs, Bepudikailis 1 Balijalis 3BaprOBaIbLHOTO
oOnagHaHHS, NEPIOAUYHICTh KajdiOpyBaHHS Ta MIATBEPIKEHHS METPOJIOTTYHUX
XapaKTePUCTUK.

22. KoHTpOJIb AKOCTI

Krnacudikamis MeToiB KOHTPOIIO SKOCT1 3BapHUX 3'€lHaHb. PyiHIBHUH 1
HEpYWHIBHUI KOHTpPOJb. OpraHojJenTU4YHI METOAU KOHTPOJIO. YIIbTPa3BYyKOBUMH
KOHTpOJb. KoHTposib MeTOmaMu aKycTHUHOI emicii. KanuisipHi MeToiu KOHTPOJIIO.
MarsiTonopomkoBuid MeToJ KOHTPOJ. MeTon BHUXPOBUX CTpyMiB. Meton
MarHiTHoOi aHi3oTporii. Pagiorpadgiuynuii MeTO/I.
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Pozpin « I HZKMHIPUHI' IIAKOBAHDB TA ITAKYBAJIBHOI'O
OBJIAJHAHHS»

1. 3aranbHi M0JI0KeHHS

Texnonoriyni npouecu. OCHOBU Teopii MNEPEHOCY: MEPEHOC IMITYJbCY,
eHeprii, macu. OCHOBHE PIBHSHHS KIHETHKHU mpoueciB. [IOHATTS Mpo MIBUIKICTH
mporiecy, pyuiiHy cuily mpouecy Ta #oro omip. Kiacudikaiis OCHOBHUX
TeXHOJIOTTYHUX TmponeciB. I[lepiognuni (uuKiIiYHI) Ta O€3MepepBHI MPOIECH.
3aranpHl OPUHLIUOM  1HKEHEPHO-TEXHIYHUX  PO3PaxXyHKIB  MapaMeTpiB 1
XapaKTePUCTUK amapaTiB 1 MallWH: CTAaTHKa WPoIeciB (3aKOHW PIBHOBAru),
MarepiabHUM Ta eHepreTMYHui OanaHcH, KIHETHYH1 MapaMeTpH, po3Mipu
amaparis.

CydacHi MeTOAM aHaji3y Ta MOJCIIOBAaHHS TEXHOJIOTIYHUX TMPOIECIB.
®i3uyne MoxentoBaHHA. [loHATTS npo mNoAIOHICTh (I3UYHMX SBUIL. YMOBH
OJIHO3HAYHOCTI. AHali3 AudepeHIiaTbHUX PIBHSIHbL METOJIaMHU TEOPii MOaI0HOCTI.
Uucna (xkpurepii) momiOHOCTI. Y3arajibHEHHS EKCIEPUMEHTAIbHUX JaHUX 13



3aCTOCYBaHHSM PiBHSIHb MOJIOHOCTI; MEXK1 3aCTOCYBaHHS piBHSHb. MeToj aHamizy
po3mipHOcTel. OCHOBH IJIaHYBaHHS €KCIIEPUMEHTIB.

MartemaTuyHe MOJEIIOBaHHS. 3B 30K MaTeMaTHYHOro Ta (I3UYHOIO
MOJICJIIOBaHHS. AHAIITUYHE Ta YHUCIOBE pO3B’SA3aHHS PIBHSAHb, IO OMHUCYIOTh
npouecd. Mogeni mpoueciB 3a BIACYTHOCTI MOBHOT'O MaT€MaTHYHOI'O OIUCY,
MO/IeJII 13 30CePEIKEHUMU 1 OIIUPEHUMU MTapaMeTpaMH.

TexHiKO-eKOHOMIYHI OI[IHKM €(EeKTUBHOCTI TEXHOJOTTYHUX MPOILECIB.
OnTumizaiis npouecis. Kpurepii onTuManbHOCTI MPOIIECIB.

2. I'inpomexanivHi npouecu
Knacudikariis ta XapakTepucTuka HeogHOpiaHUX cucteMm. Kriacudikarris
riIpoMeXaHivHuX IpoleciB. MarepiaabHuil 6anaHc ripoMexaHiYHUX MPOIIECIB.

3. OcHoBH rizpoguHaAMiKH
OCHOBH1 XapaKTepUCTHKW TOTOKIB piauH. Pexumu teuii. PiBHAHHS
HEPO3pUBHOCTI  (CyUUIbHOCTI) TOTOKY piguHu. PiBusuHa Hap’e-Crokca.
HbI0TOHIBCHKI i1 HEHBIOTOHIBCHKI piTUHU. TOYHI PO3B’S3KM PIBHAHBb PYXY PIJIUH.
Ananiz piBasHHsS Hap’e-Ctokca meromamMu Teopii mMoOMiOHOCTI. Y3arajJibHEHI
(xpuTepianbHi) PIBHAHHA TIPOJUHAMIKH.

4. DinbTpYyBaHHSHA

®di3uyHa CYTHICTH TMpollecy (UIBTPYBaHHS Ta MOro 3aCTOCYBaHHS.
OinbTpyBaHHSA MiA Jl€I0 Mepenany TUCKiB. PymiiliHa cuia, omip 1 HIBUAKICTb
npouecy. OCHOBHE KiHETHMYHE PIBHSAHHA (uUIbTpyBaHHS. Pexxumu mMOCTIHHOTO
nepenaay TUCKY Ta TOCTIMHOI MIBHAKOCTI (UIbTpyBaHHs. DuUIbTpyBajbHA
anaparypa. @inerpu s nwty. OuUIbTpU MEPIOANYHOI Ta Oe3nepepBHOT All s
cycnensiii. Cxema po3paxyHKIB HapaMmeTpiB 1 XapaKTEPUCTUK (PLIbTPYBAIbHUX
amaparis.

S. IlepemimyBaHHs y PiAKOMY cepeaoBHIi

®di3uyHa CYTHICTh TMpOIECY TMEpeMIllyBaHHS Ta WOro 3acTOCYBaHHS.
InTeHcuBHICT Ta e€(EKTUBHICTh TNPOLECIB MEpeMillyBaHHsS. Tumu mnepe-
MIIyBalbHUX  OpUCTpoiB.  [lepemimyBaHHS ~ HEHBIOTOHIBCHKHUX  PIJIUH.
KpurepianbHa  3alexHICTb  JUIsi  BU3HAYEHHS  MOTYXHOCTI ~ MEXaHIYHUX
NepeMilllyBaJIbHUX TPUCTPOiB 32 MOAM(PIKOBAHUMHM YHUCIAMH  MOAIOHOCTI
(xputepismu) FEitnepa 1 PeitHonpaca. CxemMa po3paxyHKy MapaMmeTpiB 1
XapaKTePUCTUK MEePEMIlyBaJIbHUX MPUCTPOIB.

6. MexaHiyHi npouecu
®di3uyHa CYTHICTh NPOLECIB MOAPIOHEHHS TBEPAUX MartepiaiiB. MeTtoau
nonapioHeHHs (teopii Pebinnepa, Kika-Kupnuuosa, Pirrinrepa, Kypkosa Ta iH).
Cxemu yCTaHOBOK JJIsl MOAPIOHEHHS TBEpAUX TUI. CXeMHU po3paxyHKy MapaMeTpiB
1 XapaKTepUCTUK JIpoOapoK.

7. TenuioBi mpouecu.



Ponb TernoBux npoiieciB. Ternosuii 0ananc. [Ipomuciaosi TemnoHocii.
Bunu tennoBux npouecis, ix 0oco0auBocTi. OCHOBHI MapaMeTpH 1 XapaKTEPUCTUKU
y npoiiecax Ternjonepeaayvi. Pymiiiina cuia TemnoBux MpoIiecis.

Temnonposinnicts. 3akoH  ®Dyp’e-bio. TemneparypHuil  rpamieHr.
Koedimientn ternonpoBigHocTi. dudepeHuianbHe piBHSIHHS TEIJIONPOBIIHOCTI
Oyp’e—Kipxroda. @opmynu ang po3paxyHKIB Teruionepeaadi yepe3 IUIOCKI Ta
HUAJTIHAPUYHI CTIHKM 3a CTalllOHAPHOTO TEIUIOBOTO pexuMy. TepMmidHI OMOpH.
Meronuka pileHb 3a/1a4 y BUMaAKax HECTAIlIOHAPHUX TEIUIOBUX PEKUMIB.

KonBekTuBHuI TermiooOMiH. Buaum pyxy piauH Ta rasiB (BUIbHa Ta
BUMYIIIEHa KOHBEKIIis). Pexxumu pyxy piiuH 1 ra3iB (JaMiHapHUH, TypOyJIeHTHU).
3akon  Hprortona—Pixmana.  JludepeHmianbHi  pIBHAHHS  KOHBEKTHUBHOTO
termooOMiny.  KoedimienTn  TemioBimmadi  Ta  TeIUionepenadi, MeETOAUKa
BU3HAYEHHS 1 PO3paxyHKIB Koe]ilieHTIB. PIBHSHHS mNOAIOHOCTI (KpUTepianbHI
PIBHSIHHS) JJI TIPOLECIB KOHBEKTUBHOTO TETNIOOOMIHY, METOAMKA 1X 1H)KEHEPHOTO
3aCTOCYBaHHS.

TemooOMiH BumnpoMiHiOBaHHAM: (Di3udyH1 0coOIMBOCTI mpouecy. OCHOBHI
3akoHu BunpoMiHioBaHHs (Ilmanka, Credana—bonbumana, Kipxroga). CkiagHi
(paniaiiiiHO-KOHBEKTHUBH1) MPOIIECH TEIUI000MiHY, iXx ocoOauBocTi. KoedimienTn
TEIUIOB1//1a4ul IPU BUIIPOMIHIOBAHHI.

8. HarpiBaHHs1, 0X0/10/1’>KE€HHA

3HaueHHS HarpiBaHHS, OXOJOJKEHHS MpHU 3AIMCHEHHI TEXHOJIOTTYHUX
npoteciB. ['paHuIli 3acTOCOBYBaHUX TEMIIEPATyp, BUOIP BIIMOBIIHOTO TEIIOHOCIS
1 oxonomkytoyoro areHTta. Kiacudikamigs — TerooOMiHHOT — amapaTypu.
TemooOminHa  amapatypa. KoxyxoTpyOHI — TEmIOOOMIHHHUKH,  OIHO- 1
O0araroxonoBi. [Hmi Tunm TtemnooOMiHHMKIB. (CxemMa po3paxyHKiB OCHOBHHX
napameTpiB 1 XapaKTEPUCTUK TEIII00OMIHHOI anapaTtypu. OOUHCIeHHs CepeHbO1
PI3HHUIII TeMIIepaTyp JUIsl NpIMOTedli, IPOTUTEUI].

9. CyumiHns

®di3uyHa CYTHICTh MpOIeCy CYIIIHHA Ta Horo 3actocyBaHHa. CrocoOu
TEIJIOBOTO CYUIIHHS. PIBHOBa)kKHa BOJIOTICTH 1 3B’SI30K BOJIOTH 3 BHUCYIIYBaHUMHU
Marepianamu. BnactuBocti Bosororo mosiTps. [loOGynoBa «/—d»-miarpamu amns
BOJIOTOTO  MOBITPS, METOJIMKA  MPAKTUYHOTO  BUKOPUCTaHHS  Jlarpamu.
MartepianibHHi 1 TEMJIOBUN OanaHCH CyIIIHHS. 300pa)K€HHsS MPOLECIB CYIIIHHS Ha
«l—dy»-niarpami Bosiororo moBiTps. [IpMHUMIIOBI CXeMU MPOLECIB CYIIIHHS Ta
pPO3paxXyHKU 13 BUKOPUCTAHHAM «[/—d»-niarpamu. OCHOBHI THUIU MNPOMHUCIOBHUX
cymapok. Cxema po3paxyHKy MapaMeTpiB 1 TEXHIYHUX XapaKTEPUCTUK CYIIAPOK.

10. MamuHM i TEXHOJIOrIl NAKYBAHHSA
TUnoBi KOHCTPYKTHBHI CXEMHU MPUCTPOIB AJi1 0apOMETPUUYHOTO (hacyBaHHS
pIAKKUX TpOAYKTiB. [IpUHIMNM Ta BUKOPUCTAHHS METOMAIB JO3YBaHHSA PIIKHX
MPOJYKTIB 3a pyuIiiiHOIO cuioro. ['iApaBiiyHi cXeMM 3allOBHEHHS TapHu PIIAKOIO
MPOaYyKIiet0. TUNOBI KOHCTPYKTUBHI CXEMM MPHUCTPOIB JJIS JO3yBaHHS CHUIIKHUX
MPOJYKTIB 0€3 PyXOMHX POOOUYMX OpraHiB, 3 00EpPTOBUM pPOOOYHM OpPraHoMm, 3



MOCTYMAJIbHUM Ta KOJUBAJIBHUM PYXOM poOOYuX opraHiB. THUIOBI KOHCTPYKTHBHI
CXeMH TMpPUCTPOiB Uil (acyBaHHS PIAKUX TPOAYKTIB OapOMETPUYHHM,
HaJ0apOMETPUYHUM Ta BakyyMHUM crnocoOamu. Di3uuHi BIACTUBOCTI B'S3KHUX
npoayKTiB. TUIOBI KOHCTPYKTHBHI CXEMHU MPUCTPOIB s iX H03yBaHHsS. Di3nyHI
BJIACTUBOCTI IUIACTMYHUX NPOJYKTIB. THUIOBI KOHCTPYKTHUBHI CXEMH MPUCTPOIB
Ut X no3yBaHHsA. Kputepii ominku moxubku no3yBanHs. Knacudikaris 1 TUTIOBI
KOHCTPYKTHBHI CXEMM MAIIWH JUIsl MaKyBaHHS IITYYHUX BUPOOIB. Y3arajibHeHa
CTPYKTypa Ta cXema MPHUCTPOIO IJisi MaKyBaHHS MPOAYKIII B M’sKE MaKOBaHHS.
Bunu 3BaproBaHHs — TOJIIMEpHUX — MakoBaHb. Kiacudikamis Ta  TUNOBI
KOHCTPYKTHBHI CXEMH MPUCTPOIB TMOJayl PYJIOHHUX MaKyBaJbHUX MarTepiajib.
Cxemu MexaHi3MiB, 10 3a0e3MeuyloTh pyX pYJOHHUX MartepiaiiB. Cxemu Ta
OPUHIMN 11 MaKyBaJIbHUX MAalIUH BEPTUKAIBHOTO THUILY, CTBOPIOIOYMX IUIOCKUH
MaKerT.

11. CyuacHi MeToaH PO3paxyHKIB 0012 THAHHSA
Krnacudikamis 1CHyIOUMX YHCIOBUX METOJIB JOCIHIKEHHS HaIpy>KEeHO-
ne(OpMOBAaHOIO CTaHy MalIWH 1 00JaHAHHS, 1110 3HAXOIATHCS M J1€10 CKIATHUX
CTaTUYHUX, HUKIIYHUX Ta TEMIEPATYPHUX HABAHTAKCHb.

12. KoHcTpykuii Ta npUHIMI PO0OTH MAIIIMH Ta 00JIaIHAHHA
Knacudikaris ymoB pobotn mamuH Ta oOnagHaHHs. CullOBE CTaTU4YHE
HaBaHTaXeHHA. [{ukiaiyHl HaBaHTakeHHs mnepioAudHoi nii. TemmnepaTypHi
HaBaHTaxeHHsA. [ pannuni ymoBu. CxeMH pyilHyBaHHSI MalluH Ta 00JIaHAHHS.

13.  OcHoOBHI cniBBiIHOLIEHHS MeXaHiKU 1¢¢OPMOBAHOI0 TBEPAOIO TJIa
I'eomeTpuuni criBBigHONIEHHS. D13U4H1 criBBiIHOMIECHHS. CTIBBIAHOIICHHS
piBHOBaru. ['panuuni ymoBH. MexaHika pyiHyBaHHS. YMOBHM HaKOIHMYEHHS
ne(dEeKTIB B €JIeMEHTaxX MallliH Ta 00JIaTHaHHS.

14. Kuaacudikauisa Ta aHamis rinores Teopii 000J10HOK

Bubip cucrtemu rimore3, MmO J03BOJSIOTH MOJEIIOBATH HEOTHOPITHUN
posnoAn  aedopMmaiiii  ONMEpPEeYHOro 3CyBY JUJIi  MOJKJIMBOCTI  MOOYJI0BU
MaTeMaTUYHOI MOJei pyHHyBaHHS OaratonmapoBUX KOMITO3UTHHUX CJIIEMCHTIB
oOnagHaHHS XIMIYHUX BUPOOHUITB. MaTeMaTHYHa MOJIETh PO3PAXYHKY MIIIHOCTI
eJeMEeHTIB 00JiaJlHaHHS Ha OCHOBI 0€3MOMEHTHOI Te€Opii IUIACTUH Ta OOOJOHOK.
MaTteMaTidHa MOJIe]Tb PO3PaxyHKY MIITHOCTI €JIEMEHTIB MAIllMH Ta O0JaJIHAHHS Ha
OCHOB1 MOMEHTHOI TeOopii 000JIOHOK.

15. OcHOBH YHCJI0BHX METOJIB PO3PAXyHKIB 00/1aJHAHHA
OcHoBM  BapialifHOr0 MiAXOAY JAO BHUpPINIEHHS 3aJad BU3HAYCHHS
neOpMOBaHOTO CTaHy KOHCTpYyKI[ii. DyHKIIOHAIN Ta iX BIAacCTUBOCTI. Bapiarris
¢bynkuionany. Bapianiiinuii npunuun Jlarpanka. OCHOBHI TMOJIOXKEHHS METONY
Puriia Ta metony byOHoBa-I'anmbopkina. Meros ckiHYeHUX ejaeMeHTiB. OCHOBHI
MOHATTS MPO IUCKpeTHY Monenb. Knacudikaiis BUIIB CKIHUEHHX €JIEMEHTIB.
[lonsaTTs mnpo ampokcuMmyroui QyHkuii. MaTpuis KOpPCTKOCTI CKIHYEHOTO



eJeMeHTa. 3arajibHa Mpolieaypa BUBOY BUPXKCHHS JUISI OTPUMaHHS KOe]illi€eHTIB
MaTpHIll KOPCTKOCTI CKIHUEHOro eneMeHTa. DiBuyHuUN 3MICT Koedilli€eHTIB
MaTpHIIl )KOPCTKOCTI CKIHYEHOTo eneMeHTa. [IoHATTA mpo riao0anbHy HyMepallito
BY3JIIB KOHCTPYKI[li, By3J0Be HaBaHTaxeHHS. ['panuuni ymoBu. Ilponeaypa
noOyZ0BH 3arajlbHOi MaTpulll KOPCTKOCTI KOHCTpykuii. I'noGanbHa cuctema
piBHsAHb piBHOBaru. [IpsiMi Ta iTepalliiiHi METOIM BUPIMIEHHS CUCTEM JIHIMHHUX
piBHsIHb. OCHOBHI TIOJIOKEHHSI PO (PI3UYHO HENiHIMHE neopMyBaHHS MaTepialy.
Jlineapuzaliiss HENIHIMHUX PIBHAHb MeXaHIKM. MeToAau BUpPINIEHHS HENIHIMHMX
PiBHSIHb. AHaJII3 Cy4aCHUX aJTOPUTMIB JMHAMIYHOTO PO3PaxXyHKY KOHCTPYKITIH.
ANropuTMH PO3paXyHKY KOHCTPYKIIM MpU NPUMYCOBHX KoduBaHHsAX. Edext
PE30HAHCY.

16. OcHoBu MexaHiku cyuiibHuX cepenosuuy (MCC)

INmore3n MCC 1 ix posib mpu po3poOIll MareMaTUYHUX Mojened. 3amaui
MEXaHIKU CYUUIbHOTO cepeAoBuina. I[loHATTS koHTHMHYyMy. JlarpaHkeBi Ta
EitnepeBi koopauHaTH AJis ONMUCY PyXy TUI, MarepiaibHa abo cyOCTaHIlIOHAJIbHA
noxigHa 3a yacoM. Koopaunatai cuctemu. [lonstrs Bekrtopa. IlpeacrtaBieHHs
BEKTOPIB B MPSIMOKYTHHUX 1 KOCOKYTHUX MPSAMOMIHINHUX KoopArHaTaX. OCHOBHUH 1
B3a€MHMI BekTOpH1 Oaszucu. Himull, BUTbHMIA, KOBapiaHTHUM 1 KOHTpaBapilaHTHUMN
iHaekcu. BusHauenHs TeHszopa. IlpencraBineHHs TEH30pIB 4Yepe3 BEKTOPH
OCHOBHOTO 1 B3a€MHOT'0 0a3MCIB, BEKTOPHUN CYNPOBIJ. YHApHI Aii HA TEH30POM:
TPaHCIIOHYBaHHSI, CKaJIIpHA 3rOpPTKa, BEKTOpHa 3TOPTKa, CIHiJ TeH3o0pa. biHapHi
omepauii 3 TEH30paMU: CyMa TEH30piB, CKAISIpHUNA JNOOYTOK, MOJABIMHHIMA
CKaJISIpHUN I00YTOK, BEKTOPHUMU T00yTOK, TEH30PHUU T00YTOK.
HudepeniiroBands Tten3opiB. Omepatop [Naminbrona. Omneparopu TIpajii€HTa,
JIUBEpreHuii 1 portopa, iX @i3uuHuid Ta MareMatuyHui 3mict. Ilpukianu
3actocyBaHHsl 1ux omnepatopiB B piBHAHHIX MCC. KpuBomiHiliHI KOOpIWHATH.
JudepeHIiitoBaHHs TEH30pIB B KPUBOJIHIMHUX KoopAuHaTax. Di3nyHi 3aK0HU 715
tBepaux Tul. IlpencraBieHHss (I3UYHUX PIBHAHb CTaHy B TEH30pHIA QopMi.
CriBBIZHOILICHHS MK HaNpYy>KEHHAM 1 IIBUJKICTIO AedopMalii 1t piluH 1 rasis.
3axkon Hap’e-Ctokca. JleBiaTOpHi Ta cepelHl HaNpy>K€HHS B pPiAMHI. 3aKOH
30epexxeHHs: Macu. BuBin piBHSIHHA Hepo3puBHOCTI. [HBapianTHa opma piBHSIHHS
30epexxeHHss Macu. PiBHAHHS pyXxy. @opMmu 3anucy audepeHiaabHOro piBHSIHHS
pyxy. PIBHSHHS piBHOBaru 1 TEH30pH HampyxeHb B JlarpaHxeBux 3MIHHHX.
Tenszopu Ilionu ta Komri-Eitnepa. 3B'130k MK TEH30pOM HANpyKEHHS 1 BEKTOPOM
HanpykeHHs. HopmanbHe 3ycwjuisi 1 HampyKeHHs Ha TmoBepxHi. JloTuune
HampykeHHss Ha noBepxHi. [Ipunnun JlanamGepa. 3akoH 30€pekeHHS KUIbKOCTI
pyxy (iMmynbcy). 3akoH 30epexeHHS MEXaHIYHOi eHeprii. 3akoH 30epeKeHHS
noBHO1 eHeprii. OcHoBHa cuctema audepenuianbHux piBHAHE MCC. OcHOBHI
piBHsaHHS MCC nis piivH Ta rasis.
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Poznin «IIPUKJIAJHA TEOMETPIA TA IHHKEHEPHA I'PA®IKA»
1. Koniuni nepepizu. [loBepxHi Apyroro nopsaxy.
2. IlepeTBOpeHHs KOOpAMHAT (OPTOTrOHANIbHI, aiHHI, TPOEKTUBHI).

3. Meron mpoekuid. lleHTpanbHe, mapanenpHe Ta  OPTOrOHAJbHE
MPOEKI[IFOBAHHSI.

4. Knacudikaiis J1iHii, TOBEPXOHbB 1 T1.

5. EBOIIOTH Ta €BOJIBBEHTH.

6. [lepeTuH JiHii, MTOBEPXOHBD 1 TL.

7. PO3ropTku HOBEPXOHb.

8. JotuyHa, KpuBuHa Ta cKpyT JiHii. @opmynu Ceppe-DpeHe.
9. [apameTrpuuHi noBepxHi. KpuBi Ha TOBEPXHSX.

10. Ilepia Ta aApyra kBaapaTuyHi (GOPMH MOBEPXHI.

11. I'eone3nudi aifii.

12. CknazieHi KpuBi Ta MOBEPXHI.

13. Metoau iHTEpIOJISIT Ta anpOKCUMAITii.

14. Kpusi ta noBepxHi besbe.



15. PamionanpHi B-critaitau.

16. PanionanbHi B-crutaitHOB1 MOBEpXHI.

17. [TapameTpruuHe reOMETPUIHE MOJCITIOBAHHS JIIH1M, TOBEPXOHb 1 TL.
18. TBepnoTuibHe MoaetoBaHHs. B-rep, C-rep Ta O-rep MeToau.

19. [TapameTpruHe KOHCTPYIOBAHHS JACTaCH 1 CKIaJaHHUX OJUHUIIb.

20. ABTOMAaTH30BaHE TE€OMETPUYHE MOJEIIOBAHHSI TEXHIYHUX OO €KTIB 1
MPOLIECIB.

JITEPATYPA

1. Bauin B.B., Bipuenko I'.A., 306pyubkuii O.B. TeoperuuHi ocHOBU
KOMIT FOTEPHOTO T€OMETPUYHOTO MOJIENIOBAHHS aBlallifHOT TEXHIKK: HaBY. MOCIO.
K.: HTYY “KIII”, 2013. 124 c.

2. JIu K. OcnoBrsl CAIIP (CAD/CAM/CAE). CII6.: ITutep, 2004. 560 c.

3. Huxymun E.A. KowmmnbioTepHas reoMeTpusi W alrOpUTMbl MAalIMHHOU
rpaduku. CII6.: BXB-Iletepbypr, 2003. 560 c.

4. Pomxepc ., Anamc [x. MaremaTudeckre OCHOBBI MalllMHHON rpaduku. M.:
Mup, 2001. 604 c.

III. MPUKIHOEBI ITOJIOKEHHSA
[Tin yac (axoBOro BCTYMHOTO BUNPOOYBAHHS JO3BOJISIETHCS BUKOPUCTAHHS
JOTIOMI>)KHOTO MaTepialy (JI0B1THUKIB).

OuinoBaHHs (axoBOro BCTyNIHOT0 BUNIPOOYBAHHA

MakcumanbHa cyma 0anis ckiagae 100.
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— “BiAMIHHO”, TIOBHA BinnoBinb (He MeHme 90% mnotpiOHOi iHGOopMarii) —
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