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1. 3BATAJIBHI BIJOMOCTI

[IporpamMa BcTymHOro icUTy BHU3HA4yae (OpMy oOprasizaiii, 3MICT Ta OCOOJIMBOCTI
NPOBEICHHS BCTYIHOTO ICIUTY 31 CIEI[aJbHOCTI HAa OCBITHBO-HAYKOBY IpOrpamy IMiJrOTOBKU
nokropiB dinocodii «IIpuknanna mexanika» 3a crenianbHicTio G9 IlpukiagHa MexaHika.

MeTtoro mporpamMu € mepeBipka HaOyTTs BCTYITHHKOM KOMIIETCHTHOCTEH Ta pe3yJbTaTiB
HaBYaHHS, [0 BU3HAUCHI CTAaHIapPTOM BHIIIOT OCBITH 3a crierianbHicTio G9 [Ipuknanna MmexaHika uist
JIPYroro (MaricTepchKoro) piBHS BUIIOI OCBITH.

OcgitHs nporpama «[Ipuknagna mexanika» BignmoBimae micii Ta crparerii KIII im. Irops
CiKOpChKOTO, 32 SIKOI0 CTPATETIYHUM MPIOPUTETOM YHIBEPCUTETY € (pyHAaMeHTai3allis MiATOTOBKU
¢axiBuiB. OcoOIMBOCTI OCBITHBOI MPOTpaMM BpaxOBaHi IUISIXOM OOpaHHS BiATOBIAHUX PO3ILTIB
nporpamMu BCTymHOro icnuty. [IpoBeaeHHs BCTymHOro BUNPOOYyBaHHS Ma€ BUSBUTH piBEHb
HiATOTOBKU BCTYITHHUKA 3 00PaHOT sl BCTYITY CIIEIiaIbHOCTI.

Y HacTymHOMY pO3IiJi MpOrpaMyd HaBelEeHl JUIIe Ti TEMH 3 3a3HAUYEHUX PO3JLTIB, SKi
CTOCYIOThCSI BAKOHAHHS 3aB/IaHb BCTYITHOTO iCITUTY.

[ndopmaniss mpo mpaBuia NPHUIOMY HAa HaBYaHHS Ta BUMOTH 1O BCTYITHHKIB OCBITHBOI
nporpamu «IIpuknaaHa mMexaHika» HaBeACHO B po3niii «Beryn o acmipantypu» Ha BeO-CTOpIHII
acmipantypu ta gokropantypu KI1I im. Iropst Cikopcbkoro 3a mocunanssiM https://aspirantura.kpi.ua/

*BignoBimHo npom.2 Posminmy XV 3akony IIpo Bumly ocBiTy BHIIa OCBiTa 3a OCBITHBO-
KBaJi(iKaiitHIM piBHEM CIIeniaiicTa MPUPIBHIOETHCS 10 BULIOI OCBITH CTYIICHS MaricTpa

1.1 IlepeJik Tem, 1110 BHHOCATBLCS HA BCTYIIHe BUNIPOOYBaHHS
TEMUA JJIA YCHOI'O BUTTPOBYBAHHA

Po3nin « IMHAMIKA I MIDHICTH MALLIUH»

B ocHOBy BcTymHOro icnuTy 1o crneriamizanii — "/luHamika 1 MillHiCTh MamrH" MOKIaIeHO
BUOpaHi npo0ieMu 3 onopy MaTepialiB, Teopii IPY>KHOCTI, TEOPii MIACTUYHOCTI Ta MOB3YYOCTI,
Teopii KOJIMBaHb Ta CTIHKOCT1, MEXaHIKU TPILUH, YUCETbHUX METO/IIB.

Beryn. 3HadeHHS HayKM NpO MIIHICTh y NPUCKOPEHHI HAyKOBO-TEXHIYHOI'O IPOTpECy.
BusnauenHs 3aj1a4, K1 po3MIAal0ThCA OMIOPOM MaTepialiiB, TEOPIEI MPYKHOCTI, IIACTUYHOCTI,
TEOpI€I0 KOJIMBaHb, Ta IHIIMX KYPCIB, MOB’S3aHUX 13 MIIHICTIO Ta JOBrOBIYHICTIO MalIMH Ta
KOHCTpYKL1A. OCHOBHI MOHATTS: Nedopmallii, HanpyKeHHs, TPYKHICTb, IUIACTUYHICTh, 30BHILIHI
ta BHyTpimHiI cuiu. [punimn Cen-Benana. [IpuHuun HesanexHocTi 1ii cuin. Metoa nepepisis.
OcHoBHI rinore3u Ae(GopMOBaHOTO Tija.

Po3tsar ta cruck. CuioBi gakropu, HanmpyXeHUil Ta aepopMoBaHMN CTaH CTPUKHIB IpU
PO3TATY Ta CTUCKY. YMOBHU MIIIHOCTI Ta )KOPCTKOCTI CTPM)KHIB IPU pO3TATY Ta CTUCKY. Jliarpama
pO3TATY Ta aiarpama jeopMyBaHHS, 1X 3HAUEHHS IPU PO3paxyHKaxX Ha MIIHICTb.

3cyB Ta kpydeHHsl. CuiioBi pakTopu, HapyXeHUI Ta 1ehOpMOBaHUMN CTaH CTPUKHIB MPHU
3CyBIi Ta Kpy4ueHHI. PO3paxyHOK CTpHKHIB Ha MIIHICTh Ta >KOPCTKICTh MPH 3CyBI Ta KPyYCHHI.

Po3paxyHok BajiB Ta CTPHKHIB HEKPYTJIIOTO ¥ TOHKOCTIHHOTO MEPETUHY MPU KPYUICHHI.

3run. CuioBi (hakTopH, €MIOPH MOMEHTIB 3THMHY, MONEPEYHUX CUJI Ta MPOTUHIB. Po3moain
HOpPMaJIbHUX HANpy>XeHb B IEPETHHI OAJIKU MPU YUCTOMY 3THHI. PO3MOALT TOTUYHUX HANIPYKEHb B
nepeTuHi Oanku mpu nomnepedHomy 3ruHi. JudepeHnuiiiHe piBHSHHS 3irHYTOi oci Oaiku, Horo
3aCTOCYBaHHS TPU BU3HAYEHHI MEPEMIIIeHb MPSIMHUM IHTEIPYBaHHSAM. MeETOX IMOYAaTKOBHX
napameTpiB. Po3paxyHKH Ha MIITHICTb Ta YKOPCTKICTh €JIEMEHTIB KOHCTPYKIIIH TIPH 3THHAHHI.
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Cxuaannuii omip. Kocuil 3rus. Ilo3zaneHTpoBuil po3Tir Ta CTUCK. 3TMH 3 KPYYEHHSM HE
KpYTJIUX BaiB.

Teopii nanpy:xeno-gedpopmoBanoro crany. Hanpyxenuid cran y Ttouni. KommoneHTH
HanpykeHb Ta iX BU3HaueHHSA. TeH30p HanpykeHb. BuU3HaueHHS HampyXeHb y HaXWJIEHIN
wiomaaui. ['onoBHi HanpyxeHHs. BU3HaueHHs po3TallyBaHHs TOJIOBHUX IUIOLIA/I0K Ta BU3ZHAUYEHHS
BEJIMYMH TOJIOBHUX HAIpyKeHb. [HBapiaHTH TeH30pa HanpykeHb. [ padiunuii aHai3 Hanpy>KEHOTO
CTaHy 3a onmoMororo kpyriB Mopa. Tenszop nedopmarii. [aBapiantu Ter3opa aedopmaitii. ['omosHi
oci geopMOBaHOTO cTaHy Ta royioBHi nedopmarii. O6'emua nedopmariis. [Iuroma nmoTeHmiaapHa
e”eprig. [lutoma enepris 3MuHu 00'eMy Ta muTOMa eHepris 3miHu QGopm. Kmacuuni kpurepii
MIIHOCTI TP CKJIAJHOMY HaIpy>KEHOMY CTaHi.

3arajabHi TeopeMHM Ta MeTOAM ONMOPY MaTepiamiB. Y3aralbHEHI CUIM U HEpeMillleHHS.
PoGoTta 30BHIMIHIX Ta BHYTPINIHIX CWJI, MOTEHLIadbHa eHepris naedopmaiii cTepKHS MpU
JIOBUIbHOMY HaBaHTa)kKeHHI. Hauano MOXXIUBUX MepeMilleHb B MPYKHUX cUCTeMax. TeopeMu mpo
B3aeMHICTBH poOiT Ta mepeminienb (berri Ta MakcBemna). Teopemu Kactimesino ta Jlarpamxka.
Teopema npo MiHIMYM noTeHIiitHOI eHepril (Menabpea). Meron Mopa BU3HA4YEHHS NIEPEMIIIICHb,
cnoci6 Bepemarina. CtaTHuHO HEBH3HA4YyBaHI CTPIIKHEBI CHUCTEMH, CTEMiHb iX CTaTHYHOI
HeBU3HaueHocTi. KaHOHIUHI piBHSHHS MeTomy cuil. BuOip OCHOBHOI CHCTEMH, BpaxyBaHHS
cumetpii. TlocmigoBHICT PO3paxyHKYy CTaTHYHO HEBH3HAUYyBAaHWX OAaJlOK Ta PaMHUX CHCTEM;
KOHTPOJIb BIPHOCT1 PO3B’SI3KY.

Po3paxyHok miacTMH Ta 000/10HOK. 3IMH IJIACTUH KPYIJIMX 1 NMPSMOKYTHHMX IUIACTHH.
OcCHOBHI TinoTe3M 3aNeXHICTh MIXkK 3TrHHAIOYMMU MOMEHTaMH Ta nepemiieHHsamu. [udepenuiiine
PiBHsIHHS 3irHyTOI MoBepxHi miuacTuH. ['paHuuHi ymMoBU. be3MoMeHTHa Teopis BiCECUMETPUYHO
HAaBAaHTA)XCHUX TOHKOCTIHHMX OOOJIOHOK o0OepTaHHs. PiBHSHHS Oe3MOMEHTHOI Teopii.
[MuninapudHa, chepuyHa Ta KaHOHIYHA OOOJIOHKH, IO 3HAXOJATHCS MiJ JII€I0 CTATUYHOTO Ta
TAPOCTaTUYHOTO TUCKY. PO3paxyHOK TOHKOCTIHHUX MOCYIHH, 10 MalOTh (JOpMY TiJ1 00E€pTaHHS.

3agaya JIame. BusnaueHHs Hanpy keHb Ta epeMIIlIeHb B TOBCTOCTIHHUX LMIiHApax. OLiHKa
MIITHOCT1 TOBCTOCTIHHUX LUJIIH/PIB.

CrilikicTh npy:kHoi piBHOBaru cucremu. [IoHATTS mpo CTIMKICTh Ta HECTIHKICTH (HopMU
piBHoBaru. Kputnune HaBaHTaxeHHsA. CTiMKiCTb CTUCHYTHX crepxkHiB. @opmyna Eitnepa npu
PI3HOMaHITHMX BMIIaJKaX OMOPHHUX 3aKpilJIeHb Ta MexXi i1 3acrocyBaHHs. [IoHATTS mpo BTpaTy
CTIMKOCTI MpU HANPYKEHHSX, 110 NEPEeBUIIYIOTh TPAHUIO MpornopuioHanbHOCTi. Popmyna @.C.
SAcuncbkoro. Po3paxyHok 1o xoedillieHTaM 3MEHILEHHS JOMyCTUMHX HampyxeHb. [IoHATTS mpo
CTIMKICTb TUIOCKOT ()OpMU 3TUHAHHSL.

MiuHicTh NpH HANPY’KeHHSAX, M0 HUKJIIYHO 3MIHIOIOThCH B Yaci. MexaHi3M BTOMHOTO
pyiiHyBaHHs. KpuBi BTOMM Ta TpaHMUsS BUTPUBAJIOCTI. BU3HaueHHS TrpaHUIl BUTPUBAIOCTI.
Po3paxyHku ma MilHICTh HpU MOBTOPHO-3MIHHUX HamnpyskeHHsX. dakTopu, 110 BIUIUBAIOTH Ha
BUTpuBaNicTh. EdekTuBHI Koe]ilieHTH KOHIEHTpauii MpH HaNpy>KeHHIX 3MIHHMX Y daci.
XapakTepUCTUKU IMKJIIB 3MIHHUX HampykeHb. JliarpaMu TpaHUYHHUX HalpyXeHb IpU
ACUMETPUYHHUX IHKIaX. PO3paxyHOK Ha MIIHICTh TIPH OJTHOBICHOMY HAaIPY>XE€HOMY CTaHi Ta MpH
obepTaHHI JUIsI HECUMETPUIHUX IUKIIIB. BUTpUBaNICTh NMPU CyMICHOMY 3TrHHaHHI Ta OOEpTaHHI.
3axoau 110 MiABUILEHHIO BTOMHOI MIITHOCTI.

Po3paxyHkn Ha MiunHicTh mMpM JMHAMIYHHX HaBaHTaxkeHHsiX. Cunu iHepiii. Ygapae
HaBaHTaXeHHsA. Po3paxyHku no OanaHcy eHeprii. BrumB BmacHOi Macu, ska 3a3Hae ypapy.
BpaxyBanHs cu iHeplii, [0 BUHUKAIOTh MTPH KOJIWBAaHHSX.



Teopisnn Jiniiinoi nmpy:knocti. Teopis HampykeHoro crany B Touli. OCHOBHI DPiBHSHHS
craTuku nedopmiBHOrO Tima. I'paHnyHi yMOBHM Ha moBepxHi. PiBHsHHsS piBHOBaru. TeH3opu
BEIMKHX 1 MaiuXx Aedopmartiii. @i3udHI piBHAHHS JIIHIHHOT TEOpii MPY)KHOCTI. ¥Y3araabHEeHNUH 3aKOH
I'yka. 3akon [lroamens-Heilimana. OCHOBHI METOAM pO3B’S3aHHS NPY)KHUX KpaloBUX 3ajaad.
Po3B’s13aHHs 3a1a49 Teopii MPYKHOCTI B MEPEMIIICHHSIX Ta HANPYKEHHAX. BapiaiiHuii mpuHITATT
MiHIMyMy noTeHIiabHOi eHeprii (mpuuiun Jlarpanxa).

OcHOBHi 3aKOHH Ta PpPiBHAHHA Teopii miaacTtu4yHocTi. OCHOBHI KpHUTepii, NMpH SKHX
BUHUKAIOTh IUIACTUYHI Aedopmanii. Di3uuHi PIBHAHHA Teopil IUIACTHUYHOCTI: TEOpis Malux
NpY>KHO-TUTACTUYHUX Aedopmartii, Teopis Teuii. OCHOBHA cuCTeMa PIBHSAHB TEOPil IIACTHYHOCTI,
sKa HeOoOX1/1Ha JUId po3B’sI3aHHsI KpailoBUX 3as1ad. Po3B’s3aHHS KpailoBUX 3a/1a4 B NEPEMILICHHAX
Ta Hamnpy>KeHHsIX. MeToau 3MIHHUX [apaMeTpiB MPY>KHOCTI Ta JAOAATKOBUX HAaBaHTAKEHb MJIS
PO3B’sA3aHHS KpalOBHX 3a/1a4 TEOPii IIIaCTUYHOCTI. PO3paxyHOK eleMeHTIB MallliH, K1 IPaIOI0Th
B YMOBaX IUIACTUYHOCTI.

OCcHOBHi 3aKOHM Ta PiBHSIHHS CTAJI01 Ta He CTAJIOl Teopii moB3y4ocTi. OCHOBHI 3aKOHU Ta
PIBHSIHHS CTaJIOl Ta HE CTajoi Teopii moB3ydocTi. Meroan po3B’si3aHHS KpalOBHX 3ajad B TeOpii
noB3y4ocTi. [ToB3ydicTh Ta OBTrOBIUHICTH MaTepialiiB MpH CTAI[iOHAPHOMY Ta HECTAIliOHAPHOMY
HaBaHTa)XKCHHI. JlOBrOBIYHICTh €JIEMEHTIB MaIIIHH, K1 MPAIIOI0Th B YMOBaX MOB3YyYOCTI.

Teopist ko1uBaHb Ta cTilikicTh pyxy. PiBusnus Jlarpamxa npyroro poxay. IloTeHuianbHi,
ripockoniyni Ta aucunatuBHi cunu. JucunatuBHa ¢yHkuis Penes. [lpunnun ["aminsToHa-
Octporpaacbkoro. KonuBanHs TiHIHHUX CHCTEM 31 CKIHYEHHOIO KIJIBKICTIO CTEMEHiB CBOOOIU.
KpytunbHi konuBaHHs BajiiB. KpuTuuHa mBUAKICTH 0OepTaHHs Baja. BiacTHBICTH KOJIMBaHb
KOHCEpBaTUBHUX cucTeM. HalnukeHi MeTolM BU3HAYEHHS BJIACHUX YaCTOT KOJMBAaHb MPYXKHUX
cucteMm, Gpopmyna Penes. BnactuBocTi BlacHUX 4acToT Ta (OpM KOJIMBaHb, TOJIOBHI KOOPAUHATH.
Bumymieni konuBanHs, pe3oHanc. KonmBaHHS cHCTEM 3 pO3MOIUIEHUMH ITapaMeTpaMu: MO3/I0BXKHI,
oOepTanpHl Ta MOMNEpPeYH1 KOJMBAaHHA cTepxkHiB. Criikicte mo JlsmyHnoBy. Merton ¢yHkuii
JIanynoBa.

Micuesi HanpyxeHHs1. [IoHATTS Ipo KOHLEHTpAIIiI0 HaNpy>KeHb Ta ii moka3Huku. KoHTakT
TiJ1, KOHTAKTH1 Hanpy»eHHsa. KOHTakTHI MilIHICTh Ta BTOMA.

Po3paxyHOK KOHCTpPYKIii 32 TPAHUYHUM CTaHOM. PO3paxyHOK CTPM)KHEBOi CHCTEMH 3a
IPAaHUYHUM CTAHOM IPH PO3TATY, KPYUEHHI Ta 3THHI.

Miunicts Ta pyiinyBanHs. @i3uuHi ocHOBU Moayist FOHra Ta Mexi MILHOCTI Marepiainy.
Kpucraniyna OynoBa metaniB Ta TUOU 11 gedekTiB. llomkomkeHHs Ta NOIIKOMKYBaHICTh
MmaTepianiB. TpiluHH, TpU TUNM X HaBaHTaKEHHSA. ACHUMITOTHYHUN DPO3MOALT HAaNpyXEeHb Yy
BEepIIMHM  TpiliMHU. OCHOBHI TOKAa3HUKM Ta KpUTepii TPIIMHOCTIMKOCTI  MeTaiB.
@DeHOMEHOJIOTIYHI OCHOBM MIIHOCTI MaTepianiB. Y3araJbHeHHH kputepiit minHocTi [Trucapenko-
JleGenena.

Hogsi maTtepianu. B’s3ko-nipy’xHi Ta B’A3KO-IUIACTHYHI MaTepianu, iXx Mojeni. AHI30TPOIIHI
Ta KOMITO3UIIIHHI MaTepiaiu: XapaKTepUCTUKU, KpUTEPii MIITHOCTI.

ExcnepumenTajibHa MexaHika. MexaHIuHI XapaKTEPUCTUKNA KOHCTPYKIIMHUX MaTepiaiB i
METOAMKH iX BU3HAYECHHS.

YuceapHi MeToaM AMHAMIKM Ta MimHocTi MamuH. PisHOBHMIM MOXMOOK HAOIMKEHOIrO
yucna, ix mkepena. [ificHi uncna y apiikoiii cuctemi EOM. OniHky moxXuOoK mpu 00YMCICHHSIX
Ha EOM. HabGnwmxeHHs po3B’si3KiB KpaloBUX 3a7a4 3a MeTogoM Dyp’e. basucHi QpyHKIi, BUMOTH
no HuxX. OCHOBHI MeTOoAM PO3B’s3yBaHHs KpailoBux 3anay: Penes-Pirua, byOHoBa-I'anbopkina,
3BOXKEHUX MOXMOOK HAOIMKEHHs, 3acTOCyBaHHsA BapialiiiHoro mnpuHnuny Jlarpamka. Ines
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HaOIKEeHHS KpaiioBoi 33124l 32 METOIOM CKiHUEHHUX pi3HUIb. [nest HaOarkeHHs KpaiioBoi 3aaa4i
3a METOJIOM CKIHUYE€HHUX eieMeHTiB. CKIHUEHH1 eJIeMEHTH Ta OCHOBH1 BUMOTH J10 HUX. [IpocTopose
CKIHYCHHO-EJIEMEHTHE HAOJIKEHHS KpaloBHX CralioHapHHX 3amad. Merox Heroorona-Padcona
PO3B’s3yBaHHS HENIHIHHUX KpaloBUX cTallioHapHUX 3anad. [IpocTopoBO-uacoBe CKiHUCHHO-
eJIeMEHTHE HaOMWKEHHs KpahoBUX 3adad mapabomiydoro tumy. Kmacuuni paBomrapoBi Ta
TPUIIAPOBI CXEMH, YMOBU CTIMKOCTI Ta BiJICYTHOCTI OCHMIIALIN po3B’si3Ky. IIpocTopoBo-uacose
CKIHYEHHO-€JIEMEHTHE HAaOJIMKEeHHS KpallOBHX 3ajad rinepOoiiunoro tuiy. Kimacuuni Tpummaposi
CXEMH, YMOBHU 3aCTOCYBAHHSI.
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Poznin «'TAPABJITYHI I ITIHEBMATHUYHI MAIIMHU TA CUCTEMMH ITPUBO/IIB»

1. Ilpuwnnun pii, TUMOBI CTPYKTypHa 1 (YHKIIOHAJIbHA CXEMH, OCHOBHI MapameTpu
TipaBIIYHOTO 00’ €MHOT'O MMPUBOY. Y MOBHI ITO3HAYCHHS.

2. Oco0JMBOCTI TUHAMIKH TiIPaBIiYHOTO MMOPIIHEBOTO MPUBOJY, PO3PAXYHOK OCHOBHHX
napameTpiB.

3. AmapaTHi 3aco0u KepyBaHHS B CHCTEMax THEBMOABTOMATUKH. [[puKkiaan BUKOpUCTaHHS.

4. Timpoamaparypa. 3arajibHi BiIOMOCTi Ta BUSHAYCHHS, ¥ MOBHI TIO3HAYEHHSI.

5. TimpaBnmiuni migcWiIOBadi Ta CHIIKYIOYl MPUBOAM. 3arajbHi BiJIOMOCTi, yMOBHI
NO3HAYECHHS, IPUKJIIa 1 BUKOPHCTAHHS.

6. CtpyMmMeHeBl NMHEBMAaTHYHI €JIEMEHTH Ta CXEMH BUKOHAHHS JIOTIYHMHA (QYHKIIN As
CHCTEM ITHEBMOABTOMATHUKH.

7. Tlepexinmui mporecu B TiApaBIiYHUX MEXaHI3Max 3 ypaxyBaHHSM pPO3MOIUICHOI Mach
piauau. YacTOTHI piBHSHHS TiAPOCUCTEM.

8. O0’emHI HacocH Ta TIAPOABHUTYHHU. 3arajbHa XapaKTEPUCTHKA 00’€MHUX TiIpPOMAIIVH.
YMOBHI IO3HAYECHHSI.

9. EmneprernuHi TOKa3HWMKHM Ta KOE(II[iEHT KOPHUCHOI Jii CHCTeM Ta MPUCTPOIB
TiAPONPUBO/IIB.

10. IlepexinHi mpoiiecd B TiAPaBIIYHUX MEXaHi3MaX 3 ypaxXyBaHHSM pPO3MOALIEHOI Macu
pimuau. KpuTepii IMHAMIYHOT OI[IHKH T1IPOCUCTEM.

11. T'igpaBmiyHl  kmamaHd  TUcKy. llpuHnumn — 1ii, yYMOBHI TO3HA4Y€HHS, OCHOBHI
XapaKTePUCTHKH, IPUKIIAN 3aCTOCYBaHHSI.

12. IlinrotoBka MoBITps B cUCTEMaxX MHEBMOINPUBOAY. 3a/iadl, CKJIaa, MPUHIUN Jii, YMOBHI
MO3HAYECHHS.

13. IlepexinHi mporecu B TpyOONpoBOAax TiApaBIiyHUX MeXaHi3MiB. BiibHI Ta BUMYyIlEH]
KOJINBAaHHS TUCKY B PiAMHI, HAOIMKEHUH METOJl BpaXyBaHHsI IiIpaBIiYHUX OMOPIB CUCTEMH.

14. T'impoanapaTypa Ansl peryjaroBaHHS BUTpaTH poOodoi pinuuu. IlpuHimmn nii, ymMoBHIi
MIO3HAYCHHS, TIPUKJIaId BUKOPUCTAHHS.

15. dpocenpHl €IEMEHTH CHCTEM ITHEBMOABTOMATUKH. THIH, OCOOJHMBOCTI, YMOBHI
MO3HAYCHHSI, PO3PAXYHOK.

16. 3onoTHuKOBI riapomnigcuatoBadi. CTOXaCTUYHI MapaMeTpu CTaTUYHUX XapaKTEPUCTHK
KEPYIOUHX JIPOCENIOI0UUX T1IPOPO3IMOIIITBHHUKIB.

17. Iectepenni Hacocu 1 TigpoMoTopu. OCHOBHI XapaKTEpUCTHKH, YMOBHI MO3HAa4YeHHS,
3araJjibHi BiJIOMOCTI.

18. Crartnka mHEBMAaTUYHHUX IPOTOYHUX Kamep.

19. Tlponecu B yHIiJIbHEHHSX PYXOMHUX 3’ €HAHb, BUTOKHU PIIUHU, TUIN YIIIIbHEHbD.

20. PoOoui piauHHU, K1 BAKOPUCTOBYIOTHCS B 00’ €MHOMY TiIpaBIiYHOMY HPUBOJII.

21. Oco6nMBOCTI 3aCTOCYBaHHS Ta KpUTEpii BUOODY.

22. JluHamika MHEBMATUYHHUX Kamep.

23. PiBusaaa Jl. BepHymni s MOTOKY peanbHOi piguHU. PIiBHSHHS BHUTpaTu piauHU.
["apaBniuyHa TPOBIAHICTE TPYOOIIPOBOIIB.

24. Ywucrora pobounx pinuH. ['a3u B piguHax. fABumia kasitarii Ta o0iTeparii. 3amexHICTh
BJIACTUBOCTEH PIMH BiJ] YMOB €KCILTyaTaIlii.

25. XapaKTepuCTUKHU MTHEBMAaTUYHUX KOMYHIKAIIMHINX KaHAIB.



26. IlpuHnumoBa cxeM rifpaBiigHoro npuBoaa. Cratuka cuiioBoro muiHapa. Jomyctumi
IIBUJKOCTI PYXY PIIMHU B TPYOOIIPOBOIAX.

27. JluHaMika riapaBIiqHOTO IPUBOIY Ta CITIOCOOU PETYIFOBAHHSI MIBUIKOCTI PyXy poO0OYOro
oprany. PIBHSHHS pyXy NOPIIHS TiAPOIUIIHIpA.

28. IlneBMaTH4Hi CTPYMEHEBi eIEMEHTH AUCKPETHOI Aii. Tunu, mpuHIMnm Aii, 0co6IMBOCTI
BUKOPUCTAHHS.

29. Bu3HaueHHS BJIACTUBOCTEH €JIEMEHTIB TiJPONPHBOIY 32 JOIMOMOTOK KOMII FOTEPHOTO
MOJIeTIOBaHHs. MOJICIIOBaHHS HENIHIHHUX CUJI TEPTS B HANPSAMHIN BTYJIIIII T1IpOIUIIHApPA.

30. ITnactuHvari (mmbepHi) Hacocu Ta Timpomoropu. IlpuHiun mii, podoumii 00’eM,
0COOJIMBOCTI KOHCTPYKTHUBHUX PIIlICHB.

31. KoncTpykiii Ta NpUHLIUIN [ii MHEBMAaTUYHUX MPHUCTPOIB KEPYBAHHS Ta PEryJIrOBaHHS
MEMOpPaHHOTO THUITY.

32. TippomigcwiroBadi THIy COIUIO-3aClliHKAa 3 TOMYACTHM JPOCENEM Ta CTPYMHHHOIO
TpyOKoto. 32. PosmoxinbHi (Hampasisitoui) rigpoamaparu. Kimacudikarisi, yMOBHI MO3HaYeHHS,
cxemu min’eqHanHd. [Ipukianym 3actocyBaHHS.

33. [lHeBMAaTHYHHMIA TOPIIHEBUH TPHUBIJ OJHOCTOPOHHBOI [ii. YMOBHI ITO3HAYEHHS,
CTAaTHUYHUHN Ta TUHAMIYHUNA PO3PaXyHOK.

34. TigpaBniyni cnigkyrodi npuBoaud. CTaTHYHI XapaKTEPUCTHKU TiIPaBIIYHUX CIIIKYIOUUX
MIPUBO/IIB.

35. PanianpHO-MOpIIHEB] HACOCH 1 riaApoMoTOopH. [IpuHIun aii, 0cOOIMBOCTI 3aCTOCYBaHHS,
OCHOBHI XapaKT€PUCTUKHU, YMOBHI MO3HAYEHHS.

36. IlueBMaTUyHUN MOPUIHEBUI NPHUBOJ JBOCTOPOHHBOI Jii. YMOBHI IO3HAa4Y€HHS,
CTAaTMYHUHN Ta TUHAMIYHHUNA PO3PAXYHOK.

37. Huxknosi rizponpuBoau. [iarpama Ta nukiorpama Jii, 3arajibHa CTpYKTypa, JOTIYHUHN
CHHTE3, 3aCO0M KOHTPOJIIO 1 KEpyBaHHSL.

38. AkcianbHO-TIOpUIHEBI Hacocu 1 rigpomortopH. [IpuHuun aii, po6ounii 00’eM, yMOBHI
MO3HAYCHHS, IPUKJIA/I 3aCTOCYBaHHSI.

39. IlueBmatuuHi apoceni. Tumu, po3paxyHOK, YMOBHI IIO3HAU€HHS, MPUKIAAN
BUKOPHCTAHHSI.

40. T'igponBUryHu mocTynajgbHOro pyxy. lambmiBHI mnpuctpoi. HemnoBHOMOBOpOTHI
rizpoaBuryHu. TunoBi cxemu, o0yacTb 3acTocyBaHHA. [lepeBaru Ta HEelOJIIKM KOHCTPYKTUBHHX
CXEM.

41. Konguuionepu po6ouoi piauuu. IIpu3HaueHHs, TUIM, CKJaJ, OCHOBHI PO3pPaxyHKH,
YMOBHI ITO3HAYEeHHS.

42. IlneBMaTH4HI MOTOPM Ta BHKOHABUYl TNPUCTPOi CHCTEM ITHEBMOIIPUBOMIB Ta
MTHEBMOABTOMATUKH. [lepeBaru, He10MKH, 0OMEKEHHS Y BUKOPHCTaHHI.

43. VnprpazBykoBa KaBiTamis. CucTeMH TOJadl pIIMHU Ta PpEryJIlOBaHHS BUTpPATH
YIIBTPa3BYKOBUX JHCIIEPraTopiB.

44. PeneiiHi Ta aHaJOTOBI JaTYMKKM CHUTHANIB B CUCTeMax riapomnpuBoxy, OCHOBHI
napametp. [Ipukiiaan 3acTocyBaHHS.

45. TlukaoBi CHCTEMH ITHEBMONPHUBOJIB 3 €JEKTpopeledHuM KepyBaHHsIM. Ckiaf,
CTPYKTypa, cxemu KepyBaHHs. CepBiCHI peKUMHU POOOTH CHCTEM.

46. JlomaTeBi HacocH 1 rigpoarHaMivHi nepefadi. [IpuHnmm aii, 0cOOIMBOCTI 3aCTOCYBaHHS,
OCHOBHI XapaKTePUCTUKH, YMOBHI MTO3HAYCHHS.



47. KepyBaHHSA IIBUAKICTIO PyXy BHXIJHOi JJaHKM B CHCTEMax ITHEBMOINPHUBOIY. THIOBI
CXEMHI PIIIeHHS, 0COOJIMBOCTI BUKOPUCTAHHS.

48. CeHcopu Ta [JaTYUKW KOHTPOJIO MapaMeTpiB [Jii TMPUBOIIB: THCKY, BUTpaTH,
HABaHTAXEHH, IOJIOKEHHS, MBHIKOCTI. OCHOBHI XapaKTEpUCTHKM Ta BHUMOTH JO 3aco0iB
KOHTPOJIIO.

49. TigpaBmiyHHI po3paxyHOK TpyOONpPOBOAIB Ta Ta3onpoBoAiB. ['inpaBnidyauii yaap.

50. Metoau moOynoBH Ta TEXHIYHI 3aco0M cucTeM KepyBaHHs riaponpuBomy. OOGmacti
3aCTOCYBaHHSA T'iIPaBIIYHUX CUCTEM KepYBaHHS, MOPIBHSIbHI XapaKTEPUCTHKH, TPUKIIAI.

51. 3acrocyBaHHs T1IpOra3oBUX aKyMyJATOpIB B LMKIOBHX CHUCTEMax TIiIpaBIIYHUX
npuBoaiB. OCHOBHI MapaMeTpH, PO3paxyHOK, PUKIJIAIN IPUHLUIIOBUX CXEM.

52. HecrabinizoBaHuii pyX piuHu B TpyOOIIPOBOJaxX Ta ra3omnpoBojaax. ['iapaBniunuiil yaap
Ta MOro pi3HOBUIU, BpaXyBaHHs IIPU MPOEKTYBAaHHI CUCTEM TiAPONPUBO/LY.

53. Metoau moOyJOBH Ta TEXHIUHI 3aCO0M CHCTEM KepyBaHHs MHEBMONpuBOIy. OOmacti
3aCTOCYBaHHA ITHEBMAaTHYHUX KJIAllaHHUX Ta CTPYMHHHUX CHCTEM KEpyBaHHS, NOPIBHSUIBHI
XapaKTePUCTHKH, TPUKIIAI.

54. TennoBuil pO3paxyHOK B IMKJIOBUX CHUCTEMax TCipaBiiyHUX HpuBOIiB. OCHOBHI
napaMeTpH, po3paxyHoK, IPUKJIaIid KOPETyBaHHS IPUHIUIIOBUX CXEM.

PEKOMEH/IOBAHA JIITEPATYPA
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Po3nin «<MEXATPOHHI CUCTEMHU B MAIIIMHOBY1YBAHHI»

1. CucreMu MeXaTpOHIKH, OCHOBHI CKJIaJIOBI, y3arajibHeHa CTPYKTYpa, 0COOIUBOCTI Oy10BH
Ta MPUKIAIN 3aCTOCYBAHHS.

2. Oco0aMBOCTI JAWHAMIKM TiJPABIIYHOIO MOPIIHEBOrO TMPUBOAY 3  JIPOCEIbHHUM
pEryJIOBaHHAM LIBUAKOCTI Ta IPONOPLIHHUM KEPYBaHHAM, PO3paXyHOK OCHOBHMX I1apaMeTpiB.

3. AmaparHi 3aco6u 00poOku iH(opMmarmii B MEXaHOTPOHHUX cHcTeMax. llpuknaam
BUKOPUCTAHHS.

4. EnextporizpaBiigdi 3aco0M peaii3alii CUCTEM KEpyBaHHS TiIpONpUBONY. 3arajbHi
B1IOMOCTI Ta BU3HAYEHHS, Y MOBHI ITO3HAYEHHSL.

5. EnexrtporimpaBiiuHi miACHIIOBaYl Ta CIIAKYIOUl TPUBOAM. 3arajbHi BiJIOMOCTi, YMOBHI
NO3HAYECHHS, IPUKJIa i BUKOPUCTAHHS.

6. Anroputrmiuda moBa LD Ta cTpykTypa KepyrodHx Iporpam Ajisi MEXaHOTPOHHUX CHCTEM
LIUKJIOBOT Ail.

7. IlepexigHi mpolecH B TiApaBIIYHUX MeXaHi3Max 3 ypaxyBaHHSIM pPO3IOAITICHOT Macu
piauau. YacTOTHI piBHSHHS TiAPOCUCTEM.

8. O0’eMHiI HacocH 3 MAlIMHHUM KepyBaHHSAM. LS cuctema, 11 OCHOBHI XapaKTEpHCTHKH.
[Tpuknaa NPUHIMIIOBOT CXEMH CUCTEMH 3 TBOMA BUKOHABYMMH HPUCTPOsiMU Ta LS peryntoBaHHsIM
TUCKY. YMOBHI ITO3HAYEHHSI.

9. TumoBi cXeMH pPO3BAHTA)KEHHS HACOCHOI'O arperary Ta iX BIUIMB Ha EHEPreTHYHi
MOKa3HUKH Ta KOe(IiLi€eHT KOPUCHOT JiT CUCTEM MEXaTPOHIKH.

10. IlepexinHi mporecu B TipaBIiYHUX MEXaHi3MaX 3 ypaxyBaHHSIM pPO3IMOAIIEHOT Macu
pinunu. Kputepii iuHaMiuHO{ OIIIHKH T1IPOCUCTEM.

11. T'igpaBniyHi KjanmaHu 3 MOPONOPLINHUM KEpyBaHHSM, PI3HOBUIM Ta OCOOJIMBOCTI
BUKOpucTaHHsA. [lpuHIMn xii, yMOBHI TIO3Hau€HHs, OCHOBHI XapaKTEPUCTHUKH, MPUKIAIA
3aCTOCYBaHHSI.

12. Anroputmiuna moBa STL Ta cTpykTypa Kepyrouux nporpam /it MEXaHOTPOHHHUX CUCTEM
LUKJIOBOT il

13. BpaxyBaHHs NepexiiHUX MPOLECIB B TPyOONpOBOJaX TipaBIidHUX Ta MHEBMATHYHHUX
CHCTEM MPHUBO/JIIB Ha 3aCO0U Ta aIrOPUTM KEepyBaHHS.

14. T'igpoanapaTypa JUIs peryJlOBaHHS BUTpaTH poOouyoi piAMHHU 3 MPONOPLIHHUM
kepyBaHHsAM. [TpuHIMN 1111, yMOBHI IO3HAYECHHS, TIPUKJIATH BUKOPHCTAHHS.

15. Anroputmiuna moBa ST Ta CTpyKTypa KepyIOuux Mporpam Jijisi MEXaHOTPOHHHUX CUCTEM
IIUKJIOBOT fil.

16. EnextporigpaBiiuHi 30JOTHHKOBI TigpomiacuitoBadi. CToXacTU4YHI mHapaMeTpu
CTaTUYHUX XaPAKTEPUCTHK KEPYIOUUX IPOCETIOI0YHNX T1pOpO3NOUIbHUKIB.

17. MexaTpoHHI CHCTEMHM Ta IX OCHOBHI CTPYKTypHi piBHi. [Ipukiiag aBTOMaTH30BaHOl
MEXaTPOHHOT CUCTEMH Ta MPHUKIAIN TEXHIYHUX 3aC001B HAIIOBHEHHS CTPYKTYPHUX PIBHIB..

18. EnexkrpormHeBMaTH4yHi 3aco0M KOHTPONIO 1 KEpyBaHHSA, MpPU3HAYCHHS, MPUKIAAN
TEeXHIYHOI peajizarlii, MpuKIag BAPOOHUYOT CUCTEMH 3 BUKOPUCTAaHHSM 3acO0IB  €JIEKTPO-
ITHEBMOABTOMATHKH.

19. Pi3HOBMOM  TPOMHCIOBHUX  KOHTPOJEPIB, OCHOBHI  IMapaMeTpH, OCOOJMBOCTI
BUKOPUCTAHHS B CCTEMaxX KEepyBaHHs I'iIpo- 1 THEBMOABTOMATUKH.

20. PemneiliHi maTYMKN Ta CEHCOPU MEXATPOHHHUX CHCTEM aBTOMATHKH.

21. AnroputmiuHa MoBa LD Ta cTpykTypa Kepylouux mporpaMm s OararopeXMMHHUX
MEXaHOTPOHHHUX CHCTEM LIMKJIOBOI Jii.



22. Onuc cUCTeMH JUCKPETHOI il 32 JTONOMOTOI0 Ta0JHIlb CTaHy Ta TaOJHUIb MEPEXO/IB.
3aranpauii Buriasg CKH® ta CJIHO®.

23. BrumB yMOB Ta peXMMIB €KCIUTyartalii Ha BUOIp 3ac00iB KOHTPOJIO 1 KEpyBaHHS B
cucTeMax MEXaTpOHIKH.

24. AnroputmiuHa MoBa STL Ta cTpykTypa Kepyrouux mporpam s O0araTopeKMMHUX
MEXaHOTPOHHUX CHUCTEM IMKJIOBOT JIii.

25. Omuc cucTeM UUKIIOBOT J1ii 32 JOOMOTO0 LUKIIOTpaM. 300paXeHHS 3B A3KIB MK JisIMH
BUKOHABYMX MPUCTPOIB Ta 30BHIIIHIMU CUTHAJIAMHU 1 CUTHAJIAMH BiJl JATYMKIB KOHTPOIIO.

26. MopnentoBaHHA JUHAMIKMA TiIPaBIiYHOTO MPUBOAY 3 MPOrPaMOBAHUM KEPYBaHHIM i
JPOCEIbHUM PETYJIIOBAaHHAM LIBUAKOCTI pyXy poO0OYOro oprasy.

27. AnroputmiuHa MoBa ST Ta CTpyKTypa Kepyrouux Iporpam i OaraTopexXxMMHUX
MEXaHOTPOHHHUX CHCTEM LIMKJIOBOI Aii.

28. BusHaueHHs BIACTUBOCTEH €JIIEMEHTIB MPHUBOAY 3a JONOMOIOK  IMITalifHOIrO
MOJIeNtoBaHHs. MoIefoBaHHs Aii KJIanaHy TUCKY B CUCTEMI 31 3SMiHHUM HaBaHTaKCHHSIM.

29. Taiimep B PLC mporpami, 3araipHa CTPYKTypa, OCHOBHI IapameTpH, HPHUKIAAN
poTrpaMyBaHHs Ta BAKOPUCTAHHS B aJITOPUTMI 3 KPOKOBOIO CTPYKTYpPOr0 MOBOrO LD.

30. AnroputmiuHa moBa STL Ta mMOKpokoBa CTPYKTypa KEpyHUHMX MporpaMm s
MEXaHOTPOHHHUX CHCTEM IHMKJIOBOI Jii.

31. TigpomiacumioBaui TUMY COIUIO-3aCiiHKAa 3 €JIIEKTPOMArHITHUM KEpPYBAaHHSIM Ta
rOJIYaCTUM JAPOCENIEM 1 CTPYMUHHOIO TPYOKOIO.

32. PosnoninbHi  (HampaBisiloYi) —TigpoanapaTM 3  €JIEKTPOMAarHiTHUM  KEpyBaHHSM.
Knacudikaiisi, yMOBHI MO3HAaYEeHHS, CXeMH M1 eqHaHHs. [[pukinaan 3acTocyBaHHS.

33. AnroputmiuHa MoBa LD Ta moKkpokoBa CTpyKTypa KepyHuUHUX @porpam Juis
MEXaHOTPOHHUX CHUCTEM ITUKJIOBOT Jii.

34. T'igpaBniyHi CHiAKYIOUl NPUBOAM MEXaTpOHHUX cucTeM. CTaTH4HI XapaKTEepPUCTUKH
TAPaBIIYHUX CIIIKYIOUMX IPUBO/IIB.

35. BuxopucraHHs NHEBMAaTHYHUX 1 TiIpaBIiYHUX BUKOHABUMX IPHUCTPOIB B 3acobax
aBTOMAaTH3allii MEXaTPOHHUX CHCTEM.

36. AnroputmiuHa MoBa ST Ta MOKPOKOBAa CTPYKTypa KEpylOUuMX Mporpam ajis
MEXaHOTPOHHHUX CHCTEM LIMKJIOBOI Jii.

37. 1luxioBi cHCTeMHU TIAPONPUBOJA 3 €NEeKTpopeseHUM KepyBaHHSAM. Enextpopeneiina
peastizailisi eIeMEHTIB IIaM’SIT1 Ta JIOTTYHUX (YHKIIIH.

38. IlueBMaTuyHi  BHMKOHAaBYl MNPUCTPOi 3  OICTAOUIBHUM Ta  MOHOCTAaOLILHUM
€JIEKTPOMATHITHUM KepPYBaHHSM, OCOOJMBOCTI 3aCTOCYBaHHS Ta MPUKJIIAJAA BUKOPUCTAHHSI.

39. AnroputmiuHa MoBa LD Ta mapanenbHa CTPYKTypa KEpyruUHMX MporpaMm s
MEXaHOTPOHHHUX CHCTEM LIMKJIOBOI Jii.

40. IIuxJIOBI CHCTEMH ITHEBMOIIPUBOAIB 3 €NEKTPOpElIeWHUM Ta MPOrpamMOBaHUM
kepyBaHHsAM. CKiaj, CTpYKTypa, cxeMHu KepyBaHHs. CepBicHI pekuMH poOOTH CUCTEM, 007acTh
3aCTOCYBaHHS.

41. Taiimep B PLC mporpami, 3arampbHa CTPYKTypa, OCHOBHI IapaMeTpH, MPHUKIATN
MporpamMyBaHHs Ta BUKOPUCTAHHS B aJITOPUTMI 3 KPOKOBOKO CTPYKTYporo MoBoro STL.

42. Anroputmiuna wmoBa ST Ta mapajenbHa CTPYKTypa KEpPYHOUHX TMporpaM i
MEXaHOTPOHHUX CHCTEM ITUKJIOBOT Jii.

43. YnpTpa3zBykoBa KaBiTaiis. CHCTeMHU MoJayi PiIMHU Ta 3acO0M PETYJIIOBAaHHS BUTPATH
YIIBTPa3BYKOBUX JHCIIEPraTopiB.
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44. ]JlaTuuKu, CEHCOPH Ta MEPETBOPIOBAYI CUTHAJIIB MEXaHOTPOHHHUX CUCTEM.

45. Anroputmiuna moBa STL Ta mapanenpHa CTpPYKTypa KepyloOUHX Iporpam Jyist
MEXaHOTPOHHHUX CHUCTEM LIMKIJIOBOT Jii.

46. BuxoHaBul MpUCTPOi MEXaHOTPOHHUX CHUCTEM Ha OCHOBI YJIbTPa3BYKOBHUX KaBITallIHUX
kamep. [lapameTpu, TUIIOBI XapaKTePUCTUKH, 00JIACTI 3aCTOCYBaHHSI.

47. MoynbHUN TiAXiJ 0 TOOYIOBH MOJIENICH Ta CHCTEM MEXaHOTPOHIKH.

48. Cencopu Ta JAaTYUKA KOHTPOJIO TIapaMeTpiB [ii TPUBOMAIB: THUCKY, BUTpAaTH,
HABaHTAXXCHHS, TIOJIOKEHHS, MBHIKOCTI. OCHOBHI XapakTepUCTHKH Ta BUMOTH [0 3aco0iB
KOHTPOJIIO.

49. Taiimep B PLC mporpami, 3aranpbHa CTPYKTypa, OCHOBHI IapaMeTpH, HPHUKIATA
porpaMyBaHHs Ta BUKOPUCTAHHS B aJITOPUTMI 3 MapaJieIbHOO CTPYKTYyporo MoBoro STL.

50. Meroau CTPYKTYpHOTO CHHTE3Y CHUCTEM MeXaHOTpoHiku. OO0nacTi 3acTOCyBaHHS,
MOPIBHSUIbHI XapaKTePUCTUKH, IPUKIAI.

51. T'igpaBnivyHi IPUBOIM 3 EIEKTPOPEICHHUM Ta MPOrPaMOBaHUM KepyBaHHIM. CTpyKTypa
NPUHIUIIOBUX CXEM, IPUKIIAIN 3aCTOCYBAHHS.
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Po3ain kxABTOMATHU30BAHI JIOI'ICTUYHI CUCTEMMN»
1. [IpoekTyBaHHS JOTICTHYHUX CUCTEM
1.1. ®yHkioHanpHa, pa3oBa 1 IHCTUTYIIIHHA CTPYKTYPHU3AIIis JIOTICTHYHUX CUCTEM.
1.2. CtpykTypa ToBapy i HOCIYTH 5K JIOTICTUYHOTO MPOIYKTY. BiAMIHHOCTI JIOTICTUYHUX CUCTEM
nociyr (SRL) Bix norictuyaux cuctem ToBapi (CRL).
1.3. ETamnu >kUTTEBOTO LUKITY JOTICTUYHOT cucTeMHU. JIOTiCTHYHUI LUK Ta 1Oro CKIIaoBi.
1.4. TToHATTS JTOTICTUYHOI CTpaTerii MiAMPUEMCTBA: BU3HAYCHHS, IPU3HAYCHHS, OCHOBHE 3aBIaHHS,
NpUHLUIY BUOOPY Ta (hopmyBaHHs. ba3oBi ToricTHuHI cTparterii mimprueMCTBa Ta IIUIIXHU iX peanizaii.
1.5. VY3arajbHeHWI aJropuT™M TMPOEKTYBaHHS JIOTICTHYHHX cuUcTeM. llopsagok aHamizy
JIOTiICTUYHOI CUCTEMH.
1.6. dakTopu BIUIMBY 30BHIIIHBOTO 1 BHYTPIIIHBOI'O CEPEOBHUIIA HA JIOTICTUYHY CHUCTEMY.
JloricTM4HUN ayIUT MiAPHUEMCTBA.
1.7. IToTy>KHOCTI JOTICTUYHOT CUCTEMH, METOAM 1X MPOTHO3YBaHHS 1 ONITUMI3allii.
1.8. Ouinka (yHKIiOHYyBaHHS JOTICTUYHOI cucTeMu Kateropii i XxapakTepuCTHKa TOKAa3HUKIB
OLIHKH JIOTICTUYHOI CUCTEMH.
1.9. BanTtaxxna oguHUIA" K 00'€KT TapMOHi3allil MOTYKHOCTEH JIOTiICTUYHOI CUCTEMHU.
1.10. Jlorictnuna iH(pacTpykTypa Ta ii ckiagoBi. Micie norictuuHOi iH(GpacTPyKTypu B
CHCTEMi pUHKOBOI iIHPPACTPYKTYPH.
1.11. Ilonarra ayrcopcunry. Bumm ayrcopcunry. OCHOBHI MOTHMBU 1 KpHUTEpii NPUHHATTS
pillleHb PO 3aCTOCYBAHHS Ay TCOPCHUHTY.
1.12. JloricTuyHi onepaTopH, iX THUIH 1 GYHKIIII.
1.13. BipTyanbHi miAnpueMcTBa, iX KiacudikaiiiHi 03HaKH, (YHKIIOHAJIbHI MOKJIMBOCTI 1
€Tary CTBOPEHHSI.
1.14. JloricTuuHi EHTpH, iX KJIacudikailis 1 IPUHIIUIIOBI MOJIEI.
1.15. TpaguiiitHuii Ta JTOriCTUYHUN MiIXOIU 0 OpraHi3allii BHYTPIIIHbOBUPOOHUYHX CUCTEM.
[TopiBHSHHS TPATUIIHHOI Ta JIOTICTUYHOI BUPOOHUYHX (istocodiit.
2. I[IpoeKkTyBaHHS ABTOMATH30BAHMX TPAHCINOPTHO-CKJIAACHKUX CHCTEM
2.1. Knacudixkarist TpaHCIOPTHO-CKIIAACHKUX KOMITTIEKCIB. DYHKIIIT CKIa iB Ta X THUIIH.
2.2. Oco0JIMBOCTI CKJIaJICBKUX KOMILIEKCIB JUIsl 30epiraHHs TApHO-IUTYYHUX BaHTaxiB. OOaiHaHHS,
1110 BUKOPUCTOBYETHCS HA CKJIaAaX TAPHO-IITYYHUX BaHTaxiB. CTenaxi Ta iX Kiacudikarfis.
2.3. KonrelinepHi MyHKTH, iX po3paxyHok. OOnaHaHHS KOHTEHHEPHUX MyHKTIB.
2.4. Oco06mMBOCTI CKJIAMIB CUMy4YnX BaHTaxXiB. OONagHaHHS CKJIQAIB CHUITYYHX BaHTAXIB.
Po3paxyHok cuiociB, pe3epByapiB, OyHKEpiB.
2.5. Knacudikauis npomucioBux po6oTiB. KinematnyHa cTpyKTypa, KOHCTPYKTUBHI €I€EMEHTH
1 TIpUBiJ TPOMHCIOBUX poOOTiB. Buam 3axBariB MpoMHUCIOBHX poOOTiB. CHCTEMH YIpaBIiHHSI
IPOMHCIIOBUMHU poOOTaMHU.
2.6. I'nyuka BupoOHuua cucrema (I'BC). Ctpykrtypa Ta ocHoBHi 3aBaanHs ['BC. ®ynxmii
koMroHeHTiB ' BC cTOCOBHO TPaHCHOPTHO CKJIAJICBKOTO KOMILIEKCY.
2.7. TexuiuHl 3aco0M aBTOMAaTHU30BAHOTO OOJIIKY BaHTaxiB. TeXHiuHI 3acO0M BHMIPIOBAHHS
PiBHsI BaHTaXXy B CHJIOCaX, OyHKepax 1 pe3epByapax.
2.8. ExoHOMIKO-MaTeMaTH4YHI MOJENI JUIsl PO3B'sI3aHHS ONTHMI3AIMHUX 3a7a4 OTIEPAaTUBHOTO
manyBanHs TCK.
3. JlorictuuHe 00/1aITHAHHA TPAHCIOPTHO-TEXHOJIOTIYHUX CHCTEM
3.1. OcHOBHI TUMH TPAHCHOPTHO-TEXHOJIOTTYHUX cUcTeM. [Ipr3HaueHHs, Kiacugikamis TEXHIYHUX
3aco0iB TTC. Knacudixkariist TpaHCIOPTHUX CUCTEM Yy BUPOOHHUOMY TEXHOJIOTTYHOMY IMPOIIECi.
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3.2. 3aBaHTaxXyBaJIbHI TPUCTPOi B aBTOMATWYHUX JiHIsAX. KoHBeepu st GesnepepBHOTO
IPUMYCOBOTO Ta IEPEPUBYACTOIO IPUMYCOBOI'O TPAHCIIOPTYBAHHS IITYYHUX AETaleH.

3.3. KoHcTpyKuii JOTKIB sl CAMOTIYHOTO Ta HaMiBCAMOTIYHOI'O TPAHCIIOPTYBAHHS OKPEMHUX
JeTaneu Ta ix po3paxyHok. [IpoxigHicTs AeTayiel B TOTKax.

3.4. IIHeBMOTpPaHCIIOPTHI CUCTEMHU U1 TPAHCIIOPTYBaHHS CUILyYMX BaHTaXIB.

3.5. TigpoTpaHCHOpPTHI CHCTEMH Il TPAHCIOPTYBAaHHS PIAMHHUX 1 CHUIyYdX BaHTAXIB.
be3HanopHuil TpaHCcnopr.

3.6. Meranbhi MamuHu. CXeMH METaTbHUX MAIlUH Ta X PO3pPaxyHOK.

3.7. bynkepu. Po3paxyHok OyHKepiB.

3.8. HakonuuyBaibH1 IPUCTPOT Ta )KUBUIHHUKH.

4. Innamika mixiioOMHO-TPAHCTIOPTHUX MAIINH

4.1 TlpuBencHHS 3O0BHIIIHIX HaBaHTaXEHb, JXOPCTKOCTEH, Mac 1 MOMEHTIB IiHepIlii B
PO3paxyHKOBHX CXEMax MalIHH.

4.2 CxnanaHHs piBHSIHb TUHAMIKH dKOPCTKHX CHCTEM.

4.3 CxnagaHHs piBHSHb JMHAMIKU TPYKHUX CHCTEM 3 OOMEXEHHM YHCIOM Mac.

4.4 BpaxyBaHHS B MaT€MaTHYHHX MOJEISIX BAaHTAXXOMIAIMMalIbHUX KPaHiB MPUBEICHOI CHIIH
npuBoay (B PYILIIMHUX 1 TaAIbMIBHUX PEXKUMAaX).

4.5 Po3paxyHKOBI cxeMH (JUHAMIYHI MOJEINi) Ta PIBHSAHHA PyXy MOCTOBHX KpaHIB MpH iX
nepecyBaHHi. Po3paxyHok koedilieHTIB qudepeHiiaJbHuX piBHSIHb PyXy MOCTOBUX KpaHiB MpU
pOOOTI MEXaHI3MiB MepeCyBaHHS.

4.6 Meronuka onTUMI3allil XapaKTePUCTUK MEXaHI3MIB MEPeCyBaHHS BaHTAXKOMiTINMaTIbHUX
KpaHiB 3a y3araJbHEHUM KpUTEPIEM.

4.7 Bu3HaueHHs IyCKOBUX HaBaHTAXKE€Hb 1 YMOB PE30HAHCY MEXaHI13MIB II€PECYBaHHs KpaHiB.

4.8 3aBmaHHs yTHII3alil €Heprii 3 METOI0 3arno0iranHs ii WKiIUBOro ado pyiHIBHOIO BIUIMBY.
PozpaxyHnox OydepiB kpaHiB (B13KiB) IIPH 3ITKHEHHI 3 TYIIHKOBUMHU yIIOPaMH.

4.9 TpumacoBa po3paxyHKOBa cxema (AMHaAMiYyHAa MOJIEh) MOCTOBOTO KpaHa TpH poOOTi
MexaHi3My niaiomy. PozpaxyHok koedilieHTiB AudepeHiaIbHuX PiIBHSAHb PyXy MOCTOBOI'O KpaHa
npu pobOTI MEXaHI3My MiIHOMY.

4.10 IlepexigHi mpouecu MpH poOOTI MeXaHi3My MiIHOMY BaHTaXy 3 >KOPCTKOI OCHOBH.
BusnaueHHs JMHAMIYHUX HaBaHTaKEHb MPH MiAHOMI BAHTAXKY 3 «IT1IXOTICHHIM.

4.11 PospaxyHkoBa cxema (IWHaMiuHa MOJENb) KpaHa 3 PO3MOIJICHOI MAacO¥ MPOJITHOI
OyZ10BH Ipu poOOTI MeXaHI3My HiAHOMYy.

4.12 TlepexiHi MpoIeCH Ta JUHAMI4H1 HABaHTAKEHHS B MEXaHi3MaxX MOBOPOTY CTPUIOBUX KPaHIB.

4.13 YpapHe HaBaHTKCHHS MEXaHI3MIB 1 MalIvMH. YJapHEe HaBaHTaXEHHS OJHOMACOBOI Ta
JIBOMAacOBOI CUCTEM.

4.14 Po3paxyHoK BiOpOi30JIALlii €JIeMEHTIB BaHTaKOM1IIHMaIbHUX MaIlliH.

4.15 JlnnamiuHi HaBaHTa)KEHHS ITiJ] Yac MyCKy 1 3yIMHKU KOHBeEPiB. J{uHaMiuH1 HaBaHTaXEHHS,
110 JIifOTh Ha TATOBUH OpraH JaHIIOTOBUX KOHBEEPIB.

4.16 PosroiinyBaHHs BaHTaXIB, 0 MEPEMINTYIOTHCS KPAaHAMH.

4.17 CTi#iKicTh BaHTXKOIIIIHMATLHUX KPaHIB.

5. JliarHocTuka i mpoMuciaoBa 0e3nexka MiIiOMHO-TPAHCIIOPTHUX MAIIIUH
5.1 OcHOBHI MOHATTS TEXHIYHOI IarHOCTHKH 1 MPOTHO3YBaHHS. Jl1arHOCTHYHI TapameTpu
texHiyHOTO cTany [ITM.
5.2 TecroBe niarHocTtyBaHHsA. DyHKIIIOHAIBHE 11arHOCTYBaHHSL.

5.3 Anani3 texnignoro crany I[1TM no merony baiieca.
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5.4 liarHocTHKa 3y04acTHX mepeaad, peaIyKTopiB, BaliB, My}r.

5.5 JliarHOCTHKa KaHaTIB, KaHATHUX OJIOKiB, OapabaHiB, raKOBUX ITi/IBICOK.

5.6 JliarHOCTHKa KOJIOJKOBUX TajbM (IarHOCTUYHI MapaMeTpu, HOPMH, CXEMH MPUCTPOIB JUIS
JIarHOCTYBAHHS ).

5.7 iarHOCTHKA XOJIOBHX KOJIC 1 MiAKPAHOBHUX KOJIM.

5.8 JliarHOCTYBaHHS METATOKOHCTPYKLIN BaHTAXOMAHOMHUX MAIIHH.

5.9 MeToiMKa eKCIepTHOTO 00CTEKEHHS METaIOKOHCTPYKITIH BaHTAXKOMIAHOMHIX KPaHiB.

5.10 CtaTuyHi Ta TMHAMIYHI BUTPOOYBaHHS BAaHTAKOIITHOMHUX MAIIIUH.

5.11 Ilporao3yBaHHs 3aJIMITKOBOTO PECYPCY BaHTAXOMITHOMHUX MaIIKH.

5.12 JliarHOCTYBaHHSI €JIEKTPOJIBUTYHIB, 11arHOCTYBAaHHS €IEKTPUYHUX CXEM CHUIIOBUX JIAHIIIOTIB
1 JIAHIIFOT1B YIPaBIiHHS BAaHTAXKOMIAHOMHUX KPaHIB.

5.13 TlepeBipka 3a3eMIICHHS BAHTAXKOMIJHOMHHMX KpPaHiB.

5.14 Bi3yanpHO-ONTHYHI METOJU 11arHOCTYBaHHSI.

5.15 EnexTpoMartitHi (BUXpeCTpyMOBi) METO/IU 1 3aCO0M AiarHOCTYBaHHSI.

5.16 Kaninspai MeToau i 3acO0M 1iarHOCTYBaHHS.

5.17 MaruiTHi METOH 1 3aCO0H iarHOCTYBaHHS.

5.18 Panmiamiitai MeToau i 3acO0M 1IarHOCTYBaHHS.

5.19 YnpTpa3ByKoBi MeTOIU 1 3acO0M J1arHOCTYBaHHS.

5.20 KoHTpoJb 3BapHHX MIBIB 33 JONOMOTOO YJIBTPa3BYKOBUX METO/IIB.

5.21 Meton aKycTUYHOI eMicii.

5.22 Bibpopaiaraoctuka. J{iarHOCTHUKA MiIIUITHUAKIB.

PEKOMEH/IOBAHA JIITEPATYPA
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10.B., dixrepyk M.I'., Ilactymenko C.I.]. — K. — Muxonais: PBB MJIAY, 2004. — 286 c.

6. Jloseiikin B.C., Pomacesnu }0.0O. JlunHamika 1 omnTuMi3auis peXHMIB PyXy MOCTOBHX
kpani. — K.: HIT «kKOMIIPIHT», 2016. — 310 c.

7. IlimiioMHO-TpaHCTIOPTHI MamuHK: Po3paxyHku MigiiMaIbHUX 1 TPAHCTIOPTYBATLHUX MAIIIHH:
[Tinpyunuk / B.C. bonnapes Ta i1. — K.: Buma mk., 2009. — 734 c.

8. IIpaBuna OynoBH i 6e3MeyHOi eKcIuTyaTalii BaHTaxomniaiimMansaux kpanis: HITAOIT 0.00-

1.03-07. — K.: Ocnoga, 2007. —312 c.
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Po3nin « TEXHOJIOI'TSA MAIIMHOBY 1Y BAHHS»

1. OcHOBHI MOHATTS | BU3HAYEHHSI TEXHOJIOTiT MAINIMHOOYAYBAHHS SIK HAYKH

1.1. Texnomoriunuii mpomec. Ormepaltis, yCTaHOB, TEXHOJIOTIYHUN mepexin. Tum
BUpOOHMLTBA. MacoBe, cepiilHe, OJUHHMYHE, OaraTOHOMEHKJIATypHE BUpPOOHUUTBO. Meronn
BU3HAYEHHs TUITy BUpoOHMLTBA. [Ipunyck, onepariiiHuii npumyck, 3aroToBKa.

1.2. MammuHa six 00’ exT BupoOHunTBa. Ciayx00Be npu3HaueHHs MaivH. By3o:, ckiaganpHa
onuuuisd. CUCTEeMH TOKAa3HUKIB sKOCTI MamuH. [lOKa3HHKHM SKOCTI JeTajlel: TeoMEeTpUdIHa
TOYHICTh, SAKICTb IOBEPXHEBOTO IIapy, MIIHICTh, 3HOCOCTIHKICTH TOImO. OCHOBH PO3POOKH
KoHCTpyKIin neraneit. CAD-cucremu sik ckinagoBa CALS-TexHoOr .

2. TexHoJioriuyii 0CHOBM JOCATHEHHS IKOCTiI MAIIMH

2.1. OcHoBu Oa3yBaHHsA. TeopeTHYHI OCHOBU BH3HAUEHHS IOJOXEHHS TBEPIOro Tija y
npoctopi. [TonsaTTs nmpo 6azyBanHs, 6a3u, Buau 6a3. OcHOBU BHOOPY TexHOJOTTYHUX 0a3. [IpuHun
€JIHOCTI 0a3.

2.2. Teopist po3mipHuX JaHIOriB. OCHOBHI MOHSATTS 1 BU3HAYCHHS PO3MIPHUX JIAHITIOTIB.
Metoauka m1oOyIOBH pPO3MIPHHX JIQHIIOTIB. PoO3MipHHMIA aHami3 TEXHOJOTIYHUX MPOIIECIB.
Busnauenns onepaniiHuX po3MipiB 3a JOMOMOTor0 rpadis.

2.3. Tounicth 00poOku. CKiamoBi MOXUOKKH 0OpOoOKU. BigxuieHHs po3MipiB JaeTajed Bij
HOMIHAJIbHUX. BU3Hau€HHs TOYHOCTI BUTOTOBJIEHHS METOJJaMU MaTeMaTUYHOI CTATUCTUKU. 3aKOHU
PO3CiIOBaHHS BUMAIKOBUX BeIUYUH. [IpakTHUHe 3aCTOCYBaHHS 3aKOHIB PO3CIIOBAHHS PO3MIPIB IS
aHaJi3y TOYHOCTI OOpPOOKH.

2.4. Texnomoriuna oOpoOmoBasibHa cucteMa. Bunus sxopctrocti TOC Ha moxudky oOpoOKH.
Metonu BuzHauyeHHs xopcTkocTi TOC. JluHamiuHi siBUIIa mpu odpoOui pizaHHsAM. KonuBaHHS
TOC Ta meroau ix ycyHeHHs. ['pannyHa rinbuHa pi3aHHA 1 CTANICTh IpoLEecy 0OpOOKH.

2.5. BunuB 3HOCY IHCTPYMEHTY Ha TOUHICTb 00poOKH. Po3MipHe 3HOIIYBaHHS Ta 3HOIIYBaHHS
3 BTpauyaHHsM pi3aIbHUX BiacTuBocTed. HacTporoBaHHS Ta miJHANAroJKeHHS pPO3MIPHOTO
nanirora TOC. Meroan HacTpOIOBaHHS.

2.6. BnnuB TemnoBHX SIBHII HpU OOpoOLli Ha TOYHICTH Ta SKICTh HMOBEPXHEBOIO MIApY.
Temneparypni aepopmaiiit TOC. [lepepo3nonisi BHYTPIIIHIX HANpyXKeHb. MeTOAN BU3HAYCHHS
TEMIEPATypH B 30H1 pizaHHsA. MeTo/I1 BUMIPIOBaHHS BHYTPILIHIX HANpY>KeHb. MeTo 11 BU3HAUEHHS
CTPYKTYpHU MOBEPXHEBOTO 1Iapy Ta HOTO 1e(EeKTiB.

2.7. OnTumizaniss TEXHOJNOTYHUX TmpoueciB. DopMynoBaHHS 3a7adl  ONTHMI3alll,
BU3HAUEHHS KpUTEPit0 (UM KPUTEpiiB), CHUCTEMH OOMEXKEHb, KEpyIuyux BUMIpiB. MeTtoau
pO3B’si3aHHs 3a7a4i onTuMi3zallii. OnTuMizallisi TEXHOJIOTIYHOI omepartii.

3.OcHOBM PO3pO0KH TEXHOJIOTIYHUX MPOLECIB BUTOTOBJIEHHS MAILIMH

3.1. Po3poOka TEXHOJIOTIYHOTO TMpoIecy SK ITepaliiHUN TOpolec MPOEKTYBaHHS.
ABTOMAaTH3allisl TEXHOJOTIYHOI MIArOTOBKM BHpoOHHMITBA. CHCTEMH aBTOMATH30BAHOTO
npoektyBaHHs TexHonoriyHux mnporeciB (CAIIP TII). Crpykrypa i ocHoBHi 3aBaanus CAIIP TII.
[TinroToBka BXiHOT iHpOpMaIlii, 0a3u JaHUX, AITOPUTMH, BUXITHA 1HPOpMAILis.

3.2. BuGip 3arotoBkwu, sK iTepauiifHuil mpoiec, mo 0a3yeThcss Ha eKOHOMIYHOMY KpHUTEpii.
Metonu po3paxyHKy MpUIycKiB. Po3poOka mocCHioBHOCTI OOpOOKH TMOBEPXOHb JETalel Ta
BU3HAYEHHS HEOOX1THUX repexoiB. OOrpyHTyBaHHS BUOOPY 00JIaAHAHHS Ta 1HIIOT TEXHOJIOTTYHOT
ocHacTku. [ImanyBaHHs po3MilieHHs 00IaHaHHS HAa AUTBHUII MexaHiuyHoro uexy. 3.3. Bepcrathi
npuctpoi. YHiBepcanpHi npuctpoi YCII, CPII. ba3oBi, ycraHoBuUi Ta 3aTHUCKHI €JIEMEHTH.
Mertonnka po3paxyHKIB BepcTaTHMX NPUCTPoiB. Po3paxyHku Ha TOYHICTh. Po3paxyHku ams
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BU3HAYCHHS HEOOXimHOT cuiam 3atucky. Bubip Tumy mnpuBoxy. Po3paxyHKu CcHIOBHX
HepeTBOproBayiB. Bu3HaueHHs )KOPCTKOCTI.

3.3. Meroau minBuuieHHs NpoAykTuBHOCTI. Ilnsxm 1 3aco0u CKOpOYEHHS OCHOBHOI'O
TexHoJIoriyHoro 4vacy. CywmimeHHs mnepexoniB. JudepeHiiroBaHHsS Ta KOHIICHTPAIIisl OTEpaIlii.
CKOpOYEHHs T0MOMDKHOrO0 yacy. ['pyrnoBa TeXHOJIOr.

3.4. Ilonarts mpo cobiBapTicTh BurotoBineHHs. CkiamoBi cobiBapToCcTi nmpoaykuii. Meroau
KaJbKyJA1iil cobiBapTocTi. KoedimienT 3aBanTaxeHHs 001aIHAaHHS.

4. TexHoJ10Tisl BUTOTOBJIEHHS J1eTajlell MalIUH

4.1. Meroau n1e30B0Oi 0OpOOKM MOBEPXOHBb JCTaJed MallvH. THIOBI TEXHOJOTIUHI CXEMH
TOKapHOi 00poOku. Bepratw, iHCTpyMEHT miig TOKapHOI oOpoOku. Pexxmmu oOpoOku. Turosi
TEXHOJIOT14YHI CXeMHU CBEPAJIUIBLHOI 00poOKu. Bepctatu, iHCTpYMEHT Il CBEPUTMIIEHOT 0OPOOKH.
3eHKepyBaHHS, pPO3BEPTYBAaHHA, Hapi3aHHS pi3bOu. TUIOBI TEXHONOTIYHI cxeMu Qpe3epHOT
00poOku. Bepcratu, iHCTpyMEHT uiss (Qpe3epyBaHHS NOBEpXOHb jeTaneil. TwumoBi cxemu
CTpyTrayibHOI Ta 10BOAIBbHOT 00poOKU. Bepcrarh, iHCTpyMEHT.

4.2. Metomu 00poOKu 3yOuacTux Kouic. TexHoIoriuHi cxemMu 3y0000po0HUX omnepartiii s
MWTHIPUYHNAX, KOHIYHHMX, YepB’SYHUX Kojic. Bepcratwm, iHcTpyMeHT. AOpa3uBHa 0OpoOKa
3y04acTUX KOJIC, TEXHOJOTI4HI cXxeMH adpa3suBHOI 00poOku. BepcraTy, iHCTpyMEHT.

4.3. Meroau a0Opa3uBHOI OOpPOOKM TOBEPXOHb JeTaJie MalluH. TEeXHOJIOTIYHI CXeMHU
BPI3HOTO KpYyIJoro HuliyBaHHS, TMOB3IOBXHBOIO KPYIJIOro 1 IUIOCKOTO —ILTi(hyBaHHS.
XOHIHT'YBaHHS, cynepdiHillyBaHHsa, oOpoOka BUIbHUM aOpa3uBoM. AOpa3MBHUHM 1 anMazHUN
IHCTpyMeHT. MeTouKa MpaBKH.

4.4, Enextpodi3u4Hi Ta €JIEKTPOXIMIYHI METOAU OOpOOKH neranedl MaimuH. TeXHOJIOT14Hi
CXEMH, BEPCTATH, IHCTPYMEHT. 3MILIHIOBAIbHO-03/100J1I0BaJIbHa 00pOOKa MOBEPXOHD JETaJEH.

5. ABTOMaTH3allisl TEXHOJIOTTYHUX MPOLECiB

5.1. ABTOMaTH30BaHi 1 aBTOMaTH4YHI BUPOOHUNTBA. ['HyuKi aBTOMaTM30BaHI TEXHOJOI1YHI
KoMmIuiekc. OcoOJIMBOCTI Ta MOPSIOK MOOYJAOBHM aBTOMATHU30BAaHMX TEXHOJIOTIYHHMX IPOLECIB.
[{i1b0B1 MeXaH13MH JUIsl aBTOMATH3allii TEXHOJIOTTYHHUX MPOIieciB. ABTOMAaTH30BaHi Ta aBTOMaTHYHI
KOHTPOJIbHO-BUMIPIOBaJIbHI KOMIUJIEKCH. ABTOMAaTH3allisl CKJIaJalbHUX poOIT. 3acTocyBaHHS
po6oti. Kiacudikariist po6otiB. PoO0TH30BaH1 TEXHOIOTTYHI KOMIUIEKCH.

5.2. Texnomnoriuni nporecu oOpoOku Ha Bepctatax 3 UIIY. OCHOBHI TEXHOJIOTIYHI CXEMHU
00poOku. bararo onepauiiini Bepcratu 3 UIIY. Cuctemu 3MiHN IHCTpYMEHTY. TeXHOIOT1YH1 cCXeMU
(OopMOYTBOPEHHS CKJIAIHUX MOBEpXOoHb. CHcTeMH aBTOMaTu30BaHoro nporpamysanns CAIl mis
BepcratiB 3 UIIY. Bxigna indopmaris, ctpykrypa i anroputmu CAIl, BuxinHa iHdopmartis.
Kopexkuiss ¢opMOyTBOpPIOIOUUX PYyXiB, ONTUMI3allisd pexumy pizanas. Hanpsmku po3sutky CAM-
cucreM sk ckinagoBoi CALS-TexHomorii.

5.3. lluxioBi cucTeMH aBTOMAaTHUYHOIO yHpaBiiHHA. DYHKIIOHAJBbHUN MOIYJNb Ta THUIH
GyHKIIOHANBHUX MOJIYJIB. MeToau po3poOKH JOTIYHMX Ta LMKIOBHUX aBTOMariB. Metoau
amapaTHoi Ta MporpaMHoi peanizanii qukiaoBux CAY.

5.4. be3nepepBHi cUCTeMH aBTOMAaTHYHOro ynpaBiiHHA. DyHkuioHampHi cxemu CAY
cralumi3zalii, MpOrpaMHOTO YHpPAaBIiHHSI, CIIJKYIOUHX CHUCTEM Ta aJalNTUBHUX cucTeM. [loHATTS
nepenatHoi QyHKii, cTpykTypHOi cxemu CAY Ta 00’€KTy, IO YHPaBISEThCSA. XapaKTePUCTHKU
cucreM 1 00’€kTiB: yacoBi 1 yacToTHi. CTalicTh Ta SIKICTh CUCTEM 1 00’ €KTIB. MEeTOIH IMiABUILECHHS
skocti CAY B MeTasioo0poOIi.
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6. OcHoBM ynpaBJIiHHSI TEXHOJIOTiYHMMH olNepaniasMu 00poOKH pi3aHHAM

6.1. Y3aragpHeHa CTPYKTypHO-IIapaMeTpUyHa MOJENb TpOIeCy pi3aHHS B 3aMKHEHIH
npykHii TOC. OCHOBHI MNPUHIMIKA ONTHUMAJIBHOTO YIpaBIiHHA. MeEToIuM yHOpaBIIiHHS 3a
MOTOYHOIO, alIPIOPHOIO Ta aANIOCTEPIOPHOIO 1H(HOPMAIIIETO.

6.2. Yopasninas quaaMivauMuy napamerpamu TOC. JluHaMiyHi KOMIIEHCATOPH KOJUBAaHb Ta
ix pospaxynok. TexHomoriyna crnaakoBicTe (GopMu Ta i1 3alexHICTh Bil (HOPMHU 3aroTOBKH,
muHaMivyHEX mapametpiB TOC 1 pexxuMy pizaHHS. IPOrHO3yBaHHS TEXHOJOTTUYHOI CIIaJIKOBOCTI.

6.3. Yopasiinas npouecamu abpa3uBHOI 0OpoOKH. MeTonu NpOeKTYBaHHS ONTHMAJIbHHUX
nporieciB abpa3uBHOI 00POOKH JIsl BPI3HOTO KPYTJIOTO NUTiIhyBaHHS, TTOB3/IOBXHBOTO LTI yBaHHS,
MJI0CKOTO 1LTipyBaHHS.

6.4. Yrpasiinas nporecamu o0pooku Ha Bepctarax 3 UITY. 3aranbHi npuHIUNHT yIpaBIiHHS.
MateMaTrnyHi MO/IeIi TOKapHOi Ta ¢pe3epHoi 2,5-D 06poOKkH MOBEpXOHb TOBUILHOI (HOPMH.

6.5. YrpasiiHHS nporiecaMu 00poOKH CKIIaJIHUX TTOBEPXOHB JeTallel MalvH. TeXHOIOT19H1
cxemu Ta ocobmuBocti 00pooku. CAII sik 3aci6 ynpasiiHHs nporecoM 00poOku Ha Bepcrarti 3 UITY
3a ampiopHoro iH(opmariiero. Kopekiiss (GopMOyTBOPIOIOUMX TPAEKTOPIH Ta aBTOMATHYHE
BU3HAYCHHS 3aKOHIB YIPABIIHHS PEKUMAMHU Pi3aHHS.
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Po3nin «OBJATHAHHS TA TEXHOJIOI'TI BUPOBIB ILTACTUYHOT O
®OPMYBAHHS KOHCTPYKIIN B MAIIMHOBYIYBAHHI»

I. TEOPISI OBPOBKH METAJIIB TUCKOM

1. ®i3uyHi oCHOBM MuIacTUYHOI Aedopmarii. bygoBa meraniB i1 cruraBiB. Cuim 3B S3Ky B
KpUCTajiaxX; THIH KPUCTATIYHUX PEIIITOK; KprCcTaTorpadivHi IUTOMIMHY 1 HAPSMKH Ta 1X 1HICKCH.

2. Tlpomnec mnactuyHOi aedopmarii B MOHO- 1 TOJIKPUCTANaX; MEXaHI3MHU XOJOIHOT
iacTuuHoi Aedopmartii; 1eeKTH KPUCTATIUHOI PEUITKH 1 IX posib B MJIACTUYHIN aedopmariii;
BIUIMB PO3Mipy 3€pHa Ha IJIACTUYHICTH 1 ONip IUIACTHYHIH nedopmarii; KpUBI 3MIITHEHHS.

3. BrumB temmepaTypu Ta MBUAKOCTI Ae(OpMyBaHHS Ha MPOLEC 1 MEXaHI3MH IJIACTUYHOT
nedopmartii; kimacudikamis 1 BUAM muacTuyHOl nedopmaliii B 3aJIeKHOCTI BiJl TeMIlepaTypu 1
HIBUAKOCTI JedopMyBaHHS; BIUIMB TEeMIIEpaTypd Ha OMip IUIACTH4YHIA Aedopmarllii; BIUIMB
IIBUIKOCTI Ha OMIp IJIACTUYHIN AedopMalrii; SBUIE HAAIIACTUYHOCTI.

4. Iepemimenns i nedopmaiii 3a mpy>kHbO1 MIacTUYHOI Aedopmariii; TeH30p Aedopmarriii i
MIBUJIKOCTEH Aedopmariiii, iX KOMIIOHEHTH 1 IHBapiaHTH, yMOBH CyMiCHOCTI aedopmariii i
HECTHUCKAEMOCTI.

5. HanpyxeHHs B TBepAOMY Je(hOpMyEMOMY TiJli; TEH30p HANPYKCHb, HOr0 KOMITOHCHTH 1
iHBapianTi. HanpyeHHs B IUIOMIMHAX HAXWJIEHUX JI0 Oocell kKoopauHaT. [lmockuii Hampyx eHui
CTaH.

6. ludepenttiiini piBHIHHS PiBHOBAry.

7. Teopist TOJIOBHUX JOTUYHMX HampykeHb. EHeprernyna teopis miaactudHocTi. Oxpemi
BUMNAJIKM OCHOBHOT'O PIBHSHHS IUIACTMYHOCTI. KaHOHIUHEe piBHSHHA Iu1acTHuHOCTI. KoedimieHT
Jlone.

8. MeTou BU3HaYEHHS! MUTOMHUX 3YCHIIb 1 eHeprii 1e(OpMyBaHHS: METOJ CYMICHOTO PIILIEHHS
HAOJMMKEHUX PIBHSAHb PIBHOBArU 1 IJIACTUYHOCTI; METOJI JIIHIM KOB3aHHS, eHEPreTUYHI 1 BapialiiiHi
METO/M; TOHATTS PO METOAH HIKHBOI OIIIHKH, YACEIbHI METO/IH.

9. BuzHadyeHHsI TUTOMUX 3yCHJIb 1 €HEprii pH pi3aHH1, OCa)KyBaHHI, IPOIINBIIL, IPECyBaHHI,
MPOJOTBHIN MPOKATI, THYTTI, BUTSKIII.

10. ®i3nuHa OpuUpoAa KOHTAKTHOrO TepTsA. Buam koHTakTHOro Ttepts. dakropu, M0
BIUIMBAIOTh HA KOHTaKkTHE TepTs. EkcnepuMeHTanbHI METOAM BH3HAUCHHS KOEQILIEHTY
KOHTAaKTHOTO TEPTS.

II. TEXHOJIOT'TYHI ITPOLECHU OBPOBKH METAJIIB TUCKOM

1. HarpiB mertamny miJ KyBaHHS Ta 00’€MHe IITaMITyBaHHs; BUAM HArpiBY X XapaKTEPUCTHKH 1
00JacTh 3aCTOCYBAaHHS; TEIUIOOOMIH 1 TerJionepenaya MpU HarpiBaHHI METaly Ta OXOJOJKEHHI
MeTally, peKMMH HarpiBy 1 OXOJIO/IKEHHS.

2. Knacudixkarist onepariiif i po3paxyHOK MEpeXoiB BUILHOTO KyBaHHS; TEPMOMEXaHIUYHHMI
PEKUM KyBaHHS METaJIB 1 CIUIaBIB; OCOOIUBOCTI KyBaHHS KPYITHUX 3JIMBKiB; BUOIp 00JIaAHAHHS.

3. Pi3aHHs COPTOBOro MPOKATy HA 3arOTOBKU M1 00’ €MHE IITaMITyBaHHS; METO/IH iIBULIICHHS
TOYHOCTI 3aTOTOBOK IIT0 BiJIPi3al0ThCs 1 SIKOCTI MOBEPXHI 3pi3y.

4. O6’emne mramimyBanHs Ha Mosortax, KI'II, rizpomnpecax i rOpu30HTAIBHO-KYBATHHUX
MalmHax; Kiacudikailisi ITaMimyBaHb, PO3PaxXyHOK 1 MPOEKTYBAaHHS TIEPEXO/IIB, PyUaiB 1 IITAMIIIB
B IiJIoMY; Oe300yi0fiHe Ta Oe3HaXWJIeHe IITAMITYBaHHS 1 MOTO POJb B MIABUIICHHI KOCQIIIEHTY
BUKOPHCTAHHS METaIy.

5. XonoaHe BUCapKyBaHHS 1 xononHe 00’emue mramnyBadHs (XB 1 XOIII); matepianu st
XB i1 XOII; knacudikarmis geranei i modynosa mepexofiB; mactuia anst XB 1 XOIL; Bubip

o0JaIHaHHS; OTPUMaHHS TOYHUX 3aroToBOK mist XB 1 XOIL.
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6. Ilporecu mpoKaTKy, BaJbIIOBAaHHSA, HAKATKH, PO3KATKM 1 00KaTKK; 00poOKa Ha poTaIliitHIX
MallliHaX, pO3PaxyHOK NE€PEXOiB 1 IPOEKTYBAHHS OCHACTKH.

7. Pi3aHHsA JIMCTOBOTO MeTally Ha HOXMLAX; TUIOM HOXHLGL 1 00JacTh 3aCTOCYBAaHHS.
I'iapomexaHiyHe pizaHHS JIMCTOBUX MaTepiaiiB 1 pi3aHHs 3 BUKOPUCTAHHSIM €HEPTil BUTTPOMIHEHHS
Ja3epy, obaacTi iX pauioHaJbHOro 3actocyBaHHs. HampykeHo-aedopMOBaHUI CTaH PO3ALIbUUX
orepalliii; BIUIMB 3a30py Ha MPOIIEC Pi3aHHsA 1 SIKICTh MOBEPXHI 3pi3y; YUCTOBA BUPYOKa 1 MPOOHBKa
Ha CIEUIaNbHUX Ipecax; BU3HAUCHHsS 3yCWiIb 1 BUOIp 0OJamHAHHS;, PO3PaXyHOK BHUKOHABUMX
PO3MIipiB ITyaHCOHIB 1 MaTPHIIb.

8. I'myTTs peranel 3 NUCTOBHX 1 MPOUILHUX 3aroTOBOK; Kiacuikaiis aeraneld 1 THUITOBI
TEXHOJIOT1YHI ITPOLIECH 1 CXEMH THYTTSI; HAaIlPy>KeHO-e(OPMOBAHHI CTaH 1 3rHHAIbHI MOMEHTH IIPH
IOPY>)KHbOMY 1 YHMCTOIUIACTUYHOMY 3THHI; MpPYKMHIHHS NpPU THYTTI 1 HOro po3paxyHOK INpHU
MPOEKTYBaHH1 MITAMIIiB; 0COOIMBOCTI THYTTS B IITaMIIaX; PO3PaxyHOK 3yCHUIIb 1 BUOip 00IaiHaHHS.
Oco06MBOCTI THYTTS 3 PO3TATOM 1 00JaCTh 3aCTOCYBAaHHS 1IbOT'O IPOLIECY.

9. Burskka, kinacudikamis neTaneil i crnocobiB BUTSDKKH; HANPYXKEHO-1e(hOpMOBaHUHN CTaH
IPY BUTATYBAaHHI BICHMETPUYHHX JIeTaJel 3 130TPOMHOTr0 MaTepiaty; BILUIMB aHI30TPOIIii Ha IPOIIeC
nedopmanii mpH BUTATYBaHHI; PO3paXyHOK 3arOTOBOK MpPU BUTATYBaHHI BiCECHMETPHYHHX
JeTajei: 0coOIMBOCTI MPOLIECY BUTATYBaHHs JieTaneil Tumy KopoOok. Po3paxyHok i moOynoBa
Hepexo/iB MpU BUTATYBaHHI JeTajgeid THHOBUX GopM. Po3paxyHOK THCKY HNpHUXKHUMY, 3yCHIUIS Ta
poOOTH BUTATYBaHHS 1 BUOip 00aHAHHS; METOIU IHTeHCU(IKALIil TPOIECy BUTITYBaHHS 1 00J1acTh
iX BUKOpHCTaHHs. MacTuia npy BUTATYBaHHI, X CKJIaJ 1 Kiacudikaris.

10. dopmyBaibH1 omepalii JUCTOBOrO IUTaMIyBaHHA: peiabepHa (HOpPMOBKA, B1IOOPTOBKA,
00XHM, po3/1aua; HaMpy>KeHO-Ae(POPMOBAHHI CTaH 1 BUSHAYECHHS JIOITyCTUMOTO (POPMO3MIHEHHS;
BUOIp 0OJaHAHHS 1 €JIEMEHTH KOHCTPYKI[if OCHACTKH.

11. TIpoexTyBaHHSI TEXHOJIOTITYHUX MPOLECIB 1 KOHCTPYIOBaHHS IITAMIIIB JJISi JIMCTOBOTO
HITAaMIIyBaHHS, OCHOBHI PO3paxyHKH Ha MIIHICTb 1 KOPCTKICTh; BUOIp MaTepiamiB i JeTanei
HITaMIIiB, iX ME€XaHiuHa 1 TepMiuHa 00poOKa, METOAM MiABUIIICHHS CTIHKOCTI IITAMIIOBOT OCHACTKH.

12. OcHOBHI NOHATTA Mpo CTPYKTYpY 1 3anaui CAIIP TexHoJOrii i OCHACTKHU AJs KyBaHHS,
00’€eMHOr0 1 JHMCTOBOrO INTAMITYBaHHS, OCHOBHI BHMMOTM JIO OCHACTKM JJIsI THYYKHX
ABTOMATH30BAHUX BUPOOHHIITB.

II1. OBJJAJHAHHS JJ151 OBPOBKU METAJIIB TUCKOM

1. KpuBommmnHi KyBaJbCbKO-IIPECYBalbHI MAalIMHM; KiIacH(ikalis MO KIHEMaTHYHUM 1
KOHCTPYKTUBHHUM O3HaKaM, iX KIHEeMaTHhKa, KIHETOCTaTMKa 1 JWHaMiKa, pPO3PaxXyHOK BY3JIB
NPUBOAY, Ipadiku JOMYCTUMHX 3yCUIIb.

2. My¢dTtu 1 ranpma, CHUCTEMH YIpPaBIiHHS 1 3amo0iraHHs KpPUBOIIMIHHUX KYyBaJbChKO-
NpecyBaJbHUX MaIllMH; 3aco0M MexaHi3amii 1 aBToMmaru3alii B yHIBepCaJlbHUX KyBalbChKO-
IPeCyBaJbHUX MAIIMHAX; PO3PAXYHOK iX MapaMeTpiB.

3. Po3paxyHOK Ha MILIHICTb 1 dOPCTKICTh BaliB, MIATYHIB, MIOB3YHIB, CTAHWH; TEXHOJOTIA 1
oONagHaHHA IS BUTOTOBJICHHS OCHOBHHX JI€Tallell 1 BY3JB KPHUBOIIWUIHHUX KYBalbCHKO-
IPeCyBaTbHUX MAINH; CKJIaJlaHHS 1 HAalaroPKyBaHHs MallllH.

4. KpuBOWIMIMHI 1 KPUBOIIUITHO-PUYAKHI KyBaJIbCHKO-TIPECYBAJIbHI MAIIMHU CIIELIAIbHOTO
NpPU3HAYCHHS: TpecH Uil TJIMOOKOTO BUTATYBaHHS 1 YUCTOBOI BHPYOKH, YEKAaHKH, THYTTS,
0COOJMBOCTI KIHEMATUKHU 1 pO3paxyHOK OCHOBHUX ITapaMeTpiB.

5. KpuBommImHi npecu Uit raps4oro o0’€MHOTO HITAMITyBaHHS T'OPU30HTAIbHO-KYBaJIbHI
MamuHu. OCOOIMBOCTI KOHCTPYKIIIT 1 PO3PaxXyHOK OCHOBHHMX MapaMeTpiB; MaTepiaad OCHOBHUX
JeTane, ix o0poOKa 1 CKilaJjaHHs.
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6. JlucTomramnyBajgbHi 1 KyBaJbChKO-TIPECYBaJIbHI aBTOMATH; THIIM, MPHU3HAYCHHS,
0COOJIMBOCTI KOHCTPYKIIIi 1 KIHEMAaTUKH; [IUKJIOTPAMH.

7. I'igpaBmiuHi mpecu i KyBaHHs, 00’€MHOT0, JIMCTOBOTO INTaMIyBaHHs, MPECyBaHHS 1
OpuKeTyBaHHS, KiaacH(iKaIlisg 1 THIU TPUBOMIB; KOHCTPYKIIS 1 OCHOBH PO3PaxyHKY €JIEMCHTIB
MIPUBOY, MEXaHI3MIB 1 arapaTypy YIPaBIiHHA 1 KOHTPOJIO; Kiacudikallis i KOHCTPYKIIis CTAaHUH;
pPO3paxyHOK CTaHHMH, MOINEPEYHH, KOJIOH, Marepiain i oOpoOKka OCHOBHHX KOHCTPYKTHBHHUX
€JIEMEHTIB IPECiB; THYYKI aBTOMAaTU30BaHi MOJyJi Ha 0a3i riporpeciB i MEPCIEKTUBH PO3BUTKY
TiApOIpPecoBOro 00 HAHHS.

8. Mammuu ynapHoi nii st oOpoOKM MeTajliB THUCKOM; Kiacudikallis 1o THITy MPUBO/IA,
MPU3HAYEHHIO 1 KOHCTPYKTUBHUM O3HaKkaM. EnemMeHTH Teopii yaapy 1 eHepreTH4HUN po3paxyHOK
MPUBOJIA MAIMH YJApHOT Jil; PEKUMHU 1 HUKJIH pOOOTH MapOMOBITPSIHUX MOJIOTIB 1 PO3PaXyHOK iX
OCHOBHHUX TapaMeTpiB; KOHCTPYKIIis, pO3paxyHOK, BUTOTOBIICHHS 1 CKJIaJJaHHS OCHOBHHUX BY3JiB
NapoNoOBITPIHUX MOJOTIB. [IpUBOAHI MHEBMATUYHI MOJOTH; OCHOBHI THIH, CXEMH YyIpPaBIiHHS,
iK1 poboTr, eneprerrka KKJI; KoHCTpYyKIIii OCHOBHUX JeTaneil, MaTepianu sl iX BUTOTOBIICHHS,
00po0ka.

9. CnenianbpHi MamuHu 17151 00pOOKH METaIiB THCKOM; KyBaJIbHI BaJIbIli 1 POKATHI CTAaHM /IS
BUTOTOBJICHHSI 3arOTOBOK MAIIMHOOYAIBHUX JeTalled; MPUHIMI 1ii 1 po3paxyHOK MPUBOAY,
poTaniiiHi 1 paaianbHO-KyBaJlbHI MAlTMHU; KIHEMAaTHYHI CXEMHU, €JIEMEHTH PO3paXyHKY IMPUBOAY.
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Po3nin « TEXHOJIOT'TEI KOMIT'IOTEPHOI'O KOHCTPYIOBAHHS BEPCTATIB,
POBOTIB TA MALINH»

1. MeTasiopiza/ibHi BepcTaTu: KiHeMaTHKA, IPOEKTYBAHHSA, PO3PAXYHOK

1.1. 3aranpHi NPUHOUNK TPOSKTYBaHHS  BepcTaTiB. 3abe3leyeHHs IOKa3HUKIB
Ipane3aTHOCTI Cy4acHUX BepcTaTiB. Po3po0ka TEXHIUHUX XapaKTEePUCTUK Ta KOMIIOHOBOK.

1.2. Knacudikarisi BUKOHaBYMX pyXiB BepcraTa. PiBHSHHS HAaCTPOIOBaHHS KiHEMaTHYHHUX
JaHLoriB. Metoau popMoyTBOPEHHS TOBEPXOHb Pi3aHHSIM.

1.3. MeTtoau BHUTOTOBJICHHS LWIIHAPUYHHUX MPSAMO3YOHX Ta KOCO3yOHMX 3yO4acTHX KOIIicC.
MeTtoau BUTOTOBJICHHS Y€pB’SYHMX KOJic. MeToau Hapi3aHHS KOHIYHMX KOJIC, HMOHATTS MPO
IUIOCKE BUPOOIIAIOUE KOJIECO.

1.4. Ocob6nuBocTi kiHemaTuku BepceratiB 3 UIIK Ta 00po0mrorounx 1eHTpiB.

1.5. IlpuBoau MeTanopizaibHuX BepcTariB. OcOOIMBOCTI MPOEKTYBaHHS IPUBO/IiB TOJIOBHOTO
pyxy Ta monady. Bubip eleKTpoJBHUIyHIB Ta PO3PAXyHOK iX pexumMy poOOTH 1 HEOoOXigHOI
MOTY>KHOCTI.

1.6. Kinemarnuynwuii anaii3z kopoOok nepenad. [IpoekryBaHHS NpUBO/IB 3 O€3CTyMIHYACTUM
PETyIIIOBaHHSM IIBUAKOCTEH.

1.7. Bumorn no TAroBHX NpUCTPOiB MpuBOAIB momauy BepctariB 3 UIIK, 3abesmedeHHs
0€33a30pHOCTI PyXOMUX 3'€THAHb.

1.8. IlpoekTyBaHHsS IINUHJEIBHUX BY3JIB MeTajlopizadbHUX BepcraTiB. IlopiBHsUIbHA
xapaktepuctuka onop IIIB. KonctpyktusHa peanizauis [1IB Ha ormopax piAMHHOTO 1 ra30BOr0O TEPTS
Ta Ha omnopax KodeHHs. KOHCTpykKuii MMNUHAETBHUX OINOp, 3aco0M iX peryitoBaHHS. CxeMu
KHUBJIGHHS Ta KOHCTPYKILIi JIpoceniB IIMUHAEIBHUX Onop KoB3aHHS. CHCTEeMM 3MallyBaHHS
HIMUHJETbHUX By31iB. Bubip Tumy Ta KOHCTpYKTHBHa peaii3aiis yuiuibHeHb. CTaTHUHUN Ta
JUHaMIYHUN po3paxyHok I1IB.

1.9. IlpoekTyBaHHS TArOBUX MPHUCTPOiB MPHUBOAIB JiHINHOrO pyxy. IlopiBHsUIBHA
XapaKTepUCTHKA TATOBUX IPHUCTPOiB. PO3paxyHOK Ta KOHCTPYKTHMBHA peaii3allisi MpUBOMIB 3
IBUHTOBUMH ITapaMU KOB3aHHA Ta KOYEHHs. POJIMKOBI I1aHeTapHI TBUHTOBI Iepeiayi.

1.10. IIpoekTyBaHHs HalIPSIMHUX METAJIOpi3aJIbHUX BepcTaTiB. Bubip Tumy HanmpsMHUX Ta iX
NOpIBHSJIbHA XapakTepucTuka. KOHCTpyKTHBHa peasizailisi HamnpsSMHHMX KOB3aHHS 3MiIIaHOTO
PIAMHHOTO 1 Ta30BOTO TEPTS Ta TEPTSI KOUSHHS.

1.11. Cyd4acHi KOHCTPYKIIii HampsIMHAX KOYEeHHS. 3aco0il TMiJBUINEHHS Mpaie3aaTHOCTI
HANPSMHUX Pi3HOTO THUITY.

1.12. Po3paxyHKH HalpsIMHUX KOB3aHHA Ta KodeHHs. CrocoOu perysroBaHHS 3a30piB B
HaNpsSIMHUX KOB3aHHS Ta KOYCHHS.

1.13. ba3oBi gerani BepctariB. OCHOBI BUMOTH Ta NMPHHLUIHN PO3paxyHKy. Bukopucrtanus
HEMETaJIeBUX MaTepiaiiB.

1.14. OyHKUIOHATBHI MEXaHI3MH METaJOpi3albHUX BEpPCTATiB. 3arajibHi BiOMOCTI IMpPO
MeXaHi3MU MOBOPOTY, (hikcallii Ta TOYHOI 3yIMHKHA POOOYHX OPraHiB.

1.15. Ii1p0BI MeXaHI3MHU 3aBaHTAXXEHHs Ta 3aTHUCKY 3aroTOBOK. 3amoODKHI MEXaHI3MH.
MexaHi3MH MiKpOTIEPEMIIIICHb.

2. O0s1aHAHHS ABTOMAaTU30BAHOT0 BUPOOHUIITBA
2.1. MeTonu 1 3aco0M XKOPCTKOI 1 THYYKOi aBTOMAaTH3aIlli 00poOKH METasIiB pi3aHHIM.
2.2. KoHCTpykKIisi TOKapHUX OaraTOIMUHACIBPHUX AaBTOMATIiB 1 MPUHIUINN TMOO0YJI0BU
TEXHOJIOTIYHOTO MpoIecy 0OpoOKH Ha IUX aBTOMATaXx.
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2.3 [IpuHuMnu nodya0BH Ta 0COOIMBOCTI KOHCTPYKIIT 0OpOOIIIOI0OUNX LIEHTPIB.

2.4. Knacudikaiis 1 KOHCTPYKIliS MeEXaHI3MiB aBTOMATHYHOI 3MiHUM I1HCTPYMEHTIB Ha
Bepcrarax 3 UIIK.

2.5. 3acobu aBTOMATUYHOI 3MIHHU JIeTael Ta iX KOHCTPYKTHUBHA peari3allis.

2.6. Tounicts BepcratiB 3 UIIK. 3acobu 3abe3nedyeHHs. Po3paxyHOK TOYHOCTI KiHIIEBHX
MOJIOKEHb POOOYHX OpraHiB MOCTYNAIBHOI 1 TOBOPOTHOT [Iii.

2.7. ManinynastTopu Ta TOpoMuciIoBi pobotu. Kitacudikariisi, KOMIIOHOBOYHI CXEMH,
NOPIBHSUIbHA XapaKTEPUCTHKA.

2.8. KoHCTpyKTHBHA peaiizaiisi By3JiB MpoMUCIOBUX poOoTiB. Kmacudikariis 3axBaTHUX
MPUCTPOIB MPOMHUCIOBUX POOOTIB 1 PO3PAXYHOK 3YCHIIb 3aTUCKHUX IIPUCTPOIB.

2.9. Bukopucranus npomucioBux po6otiB y ckiaai PTK. TumoBi KOMIOHOBKH Ta BUOIp
BepcTaTa i BIAMOBITHOTO PoOOTAa.

2.10. Oco6aMBOCTI CKIaAAIbHUX POOOTIB.

2.11. Bepcrartu 3 napaneibHOIO KiHeMaTukoro. [lepeBaru i Hemomiku, Kiacudikaris.

3.I'inponnHeBMONPMBI/ Ta riIPONHEBMOABTOMATHKA BePCTATIB

3.1. B’s3kicte pimmau. KinemaTwdHa Ta JUHAMI4HA B’S3KICTh. 3aJCKHICTh KoedillieHTa
JMHAMIYHOI B S3KOCTI BiJ Temmeparypu ta Tucky. PiBusuus Jl.beprymni. [inpaBniuni BTpaTtH i
BUTIKaHH:, PO3paxXyHOK BTPaTH TUCKY. ButpatupoOouoi piannu uepes3 oTBOpH ado0 IILTHHU.

3.2. Tigponacocu 1 riaponsurynu. IlpuHumMm poOOTH, OCOOIMBOCTI KOHCTPYKLIN 1
PO3paxyHOK MPOAYKTUBHOCTI IMIECTEPHUX, JIOMATHUX 1 MOPIIHEBUX HACOCIB 1 TiAPOJBUTYHIB.
CraTHka i JUHaMiKa T'1JIpOABUTYHIB MTOCTYNAIbHOIO PYXY.

3.3. PerymtoBaHHs IBUAKOCTI riipocucteM. O0’€MHHMI 1 IpOCeNbHUM CIOCOOU perytoBaHHS
IIBUIKOCTI, X TIEpeBaru 1 HeJIOJIIKH.

3.4. Amapatypa KepyBaHHS 1 PO3NOIUICHHS PIAUHU. 3amoOKHI MEpeTuBHI 1 PeAyKINHHI
kjanaHu. [[poceni 1 perynsaropu MBUAKOCTI. ['11pOpO3NOAUIBHUKY, JOTIOMIXKHI TJpoarperary.

3.5. JloBecTu 3aneXHICTh BUTPATHOI XapaKTEPUCTHKU 30JIOTHUKOBOI'O PO3MOJIUIbHUKA Bij
BEJIMYMHHU 3MILICHHS 30JI0THUKA. /aTH OLIHKY BIUTUBY JAPOCEIBHOT0 e(heKTy 30J0THHKA Ha poOOTY
T1IpONPUBOAY

3.6. OOrpyHTYBaTH 3@JEXKHICTh BEIWYMHM MOXUOKM CIIJIKYBaHHS TiApaBIivYHOTIO
CJIIIKYIOUOTO MPHUBOJA 3 OTHOKPOMKOBHM 30JIOTHUKOM BiJl TUCKY HarHiTaHHS.

3.7. I'ippomincuiroBadi: 30JOTHHUKOBI, THUIY COIUIO-3aCiliHKA, 31 CTPYMIHHOIO TpPYOKOIO 1
roq4actuM ApocesneM. [IpuHuun aii, KOHCTPYKTHBHI OCOOIMBOCTI, CTATUYHI XapaKTEPUCTUKU.

3.8. Buznauntu epexkTHBHY 00J1aCTh BIAKPHUTTS IPOCEIISE COTUIO-3aCIIIHKA, a TAKOXK 3a30P MIXK
COILJIOM 1 3aCIIIHKOIO Y HEUTPaJIbHOMY OJIO’KEHHI.

3.9. I'impaBiiuHi CMiIKYIOU1 IPUBOJH 3 OAHO-, TBOX- 1 YOTUPHOX KPOMOYHHUMU 30JIOTHUKAMHU.
[Tpuniun aii, craTuuHi po3paxyHku. CiiIKyodi MPUBOAM 3 MiJCHIIOBAYaMU THITY COIUIO3aCIiHKa,
13 CTPYMIHHOIO TPYOKOIO.

[TpoananizyBaTu BIUIMB KOMIOHYBaHHS KOMIOBAIBHUX TiAPABIIYHUX CIIIKYIOUUX PUBOIIB
Ha MOXKJIUBICTh OOPOOKH CTYITIHUACTUX BB

3.10. TIneBMoaBTOMaTHKa. YHIBEpCaJIbHA CHCTEMa CJIEMCHTIB ITHEBMOABTOMATHKH, THUIIU
€JIEMEHTIB, NMPUHIMN [ii. BUKOHAaHHS JOTIYHUX omepariii 3 BUKOPUCTAHHSIM MMHEBMOPEICHHUX
cucrteM. [lpuHIUN TOOYIOBH €IEMEHTIB CTPYMHHHOI TeXHIKH. EjleMeHTH HemnepepBHOi 1
JTUCKPETHOI JIii, CHHTE3 CHCTEM KepyBaHHS.

3.11. Bu3HauuTu MOCTiIHY 4Yacy HAllOBHEHHS IHEBMOKaMepH 3a rpadikoM mepexigHoro
nporecy
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4. PizajbHMi IHCTPYMEHT Ta iHCTPYMeHTAJIbHe 3a0e31e4eHHsI AaBTOMATH30BAHOI0
BUPOOHHMIITBA

4.1. Pizui. Knacudikaris pi3miB i iX KOHCTpYKTUBHI ocoOnuBocTi. ['eomeTpuuHi nmapamerpu
pi3IiB.

4.2. CBepmrma. Tumm cBepaen. KoHCTpyKTHBHI OCOOJMBOCTI CHIpallbHUX CBEpIen Ta
FeOMEeTPHUYHI TapaMeTpH Pi3ajJIbHOI YACTHHH.

4.3. Tlporsokku. Tunu mpoTsHKoK. KOHCTPYKTHBHI OCOOJIMBOCTI MPOTSDKOK MPOQiabHOT,
reHepaTopHoi Ta rpymnoBoi cxeMm pi3aHHA. KOHCTPYKTHBHI €JIeMEHTH MPOTSHKOK Al 00poOKH
OTBOPIB 1 0COOIMBOCTI FTEOMETPUYHUX MTAPAMETPIB Pi3aIbHOI Ta KaIiOpyBaJIbHOT YACTUHH.

4.4. IactpymeHTn uis HapizaHHs pi3pOH. [[BI OCHOBHI cxemu (OpMyBaHHS pPi3bOOBUX
NOBEPXOHb. THNHM IHCTPYMEHTIB [JIsi Hapi3aHHS pi3b0 Ta OCOOJMBOCTI iX TE€OMETPUYHHX
XapaKTePUCTHK.

4.5. ®pesu. Knacudikaris gpes 1 ix KOHCTpYyKTUBHI eneMeHTH. OcoOIUBOCTI (hpe3 3 TOCTpo
3aTOYEHHMMHU Ta 3aTHJIOBAaHUMH 3y0amu.

4.6. [Mpunuunu npodinoBaHHS pi3ajlbHOrO IHCTPYMEHTY AJI Cy4acHUX BepcTariB. KopoTka
XapaKTepUCTHKA OCOOIMBOCTEM I1HCTPYMEHTY 1HO3eMHHMX (GipM, SKi TpPEJCTaBleHI HAa PUHKY
VYkpainu.

5. MaTtemaTH4He MO/IeJIIOBAHHSA BepCTaTiB

5.1. MareMaTu4Hi MOJIei MPOIECIB Ta CUCTEM. 3arajibHi CUMBOJIbHI MaTeMaTU4HI MOJIEINI
JUHAMIYHUX CHCTEM BEpCTaTiB. 3arajbHa XapaKTepUCTHKAa CUCTEMH TIpadoaHaTITUYHOIO
mopemoBanHs Simulink makery Matlab. 3mict 6a3zoBux po3nuinis 6i6moTeku Simulink Ta po3ainu
610110TeKH, MPU3HAYEH] [T CTBOPEHHS CTPYKTYpH S-Mojeni. JlonaTkoBi po3niiau 6i6aioTexu.

5.2. TlocraHoBka 3ajaui, po3poOka IUHAMIYHMX MOJEJeN CYMOpPTHOi TpyNu BepcTara.
AHQJIITUYHUR ONUC JMHAMIYHUX HepeMillleHb pi3ls, po3poOKka Mojeni Ta TmepeBipka ii
a/IeKkBaTHOCTI. UnCeNbHUN EKCIIEPUMEHT 110 BU3HAYCHHI BIUIMBY OCHOBHHX ITapaMEeTPiB CYIIOpTa Ha
Horo MMHaMiuHI BIAaCTUBOCTI. JloompaltoBaHHs MOJIel 3 METOIO MABUIICHHS 11 yHIBEPCAIBHOCTI.
Po3poOka maremarnyHOi MoOJeNl IINUHAENAS 1 MPUBOAY TOJOBHOTO pyxy. MaremaTuuHe
MOJIEJIIOBaHHS JMHAMIYHOI CUCTEMM UIMHMHJAEIS MiJ JI€I0 30BHIIIHHOIO HABAaHTAKEHHS CHJIOO
pizaHHs. MareMaTHuHi MO/IEJIi IPOCTOPOBOTO PYXy AMHAMIYHUX CHCTEM BEpCTaTiB

5.3. Po3poOka 3aranbHOi MOZEN BepcTara 1 MOCTaHOBKA 3aja4 MojentoBaHHs. [lopiBHAHHS
pe3yJbTaTiB MOJENIOBAHHS 13 EKCHEPUMEHTAIbHUMH JaHUMHU. MareMaTudHe MOJENIOBAHHS
BUIIA/IKOBUX MPOIIECIB y TUHAMIYHII cUCTeMI BepcTaTa Ta iX eKCIIepUMEHTaIbHI BUMIPH.
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IToci6. / FO.M. lanunsuenko, O.B. IlleBuenko, B.A. Kosansos, B.H. Bomommuu. — K: HTYY
«KIII», 2007. — 57 c.

2. TigponpuBou Ta rigponHeBmoaromaruka: ITigpyunuk / B.O.®enopeus, M.H.Ilenuenko,
B.b.CtpyTunchbkuii Ta iH. 3a pea. B.O.®@enopus. — K.: Buma mkona 1987. — 463 c.

3. TexniuHa TrigpomexaHika. [igpompuBoau Ta rigponHeBMoaBToMaTuka. Iliapyynux /
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4. Kysznenos I0.M., JIyuis .B., [lleBuenko O.B., Bonommu B.H. TexHonmoriyHe OCHAIICHHS 1715
BHCOKOe(PeKTUBHOI OOpOOKM jaeTaield Ha TOKapHHX Bepcrarax: Mouorpadis / Ymops.
Kysnenor FO.M., - K. - Tepnominb: Teprno-rpad, 2011. - 692 ¢

5. Ky3snenor 0.M. Bepcratu 3 UITY Tta Bepcrarai komruiekcu. Yactuna 2. — K. — TepHOIib.
TOB «3MOK» - I1IIT «I'ue3icy, 2001. — 298 c.

6. Crpyruncekuii B.b. MaremaTnuHe MOJENIOBaHHS MPOIECIB Ta CHCTEM MEXaHIKU. —
Kurtomup : XKATIL 2001. 612 c.

7. Crpyruncekuii B.b., Menpauuyk ILII. MaTemaTtuune MOAETIOBAHHS MeETalOpi3aIbHUX
BepcraTtiB. — XKXutomup: XKJTI, 2002. —544 c.

8. KpwmxaniBcekuii B.A., Ky3nenos H0.M., Kupuuenko A.M. Ta iH.. ArperaTHO-MOIyJIbHE
TexHojoriune obnmagnanHs . Yl. IlpuHnmunu nmoOyaoBH — arperaTHO-MOAYJIHHOTO
TEeXHOJIOTTYHOTrO 00aHanHs. — KipoBorpan, 2003 — 422 c.

Po3nin «IHCTPYMEHTAJIBHI CAICTEMM TA TEXHOJIOT'TI
®OPMOYTBOPEHHS JIETAJIEW»

1. Teopist popMOyTBOpPEHHS NOBEPXOHD Pi3aHHAM

1.1 CrnocoOu BU3HAUYEHHS BHUXIJIHUX IHCTPYMEHTAIBHUX MTOBEPXOHb.

1.2 'YMoBU (pOpPMOYTBOPEHHS TOBEPXOHb.

1.3 3aranpHa MeTonuka npodintoBaHHS GAaCOHHUX Pi3aJIbHUX IHCTPYMEHTIB.

1.4 IlpodimtoBaHHs palialbHOTO NPU3MATHYHOTO pi3lsg Ui OOpOOJEHHS IOBEPXOHb
o0epTaHH4.

1.5 TIpodimtoBanHs CTpyraibHOTO (PaCOHHOTO Pi3IIs.

1.6 TIpodimtoBanHs TouHMX (HacOHHUX (pes3.

1.7 IlpodimtoBanHs GacoHHUX (Ppe3, 3aTUIIOBAHUX O KOITY.

1.8 IlpodintoBanHs ¢pe3, 3aTHIOBAHUX 10 KOTY.

1.9 I'padiune npodigroBaHHSA YepB’IUHUX HUTIEBUX (pe3 cnocoOOM CHUIBHUX HOpMaei.

1.10I"paco-ananitTnyne npodiItoBaHHA 0OKOUYBAJIbHUX IHCTPYMEHTIB.

1.11TIpodimoBaHHs YaIIKOBOTO Pi3lg CHOCOOOM KOIIIOBAHHS TOCHIIOBHUX TOJIOKEHb
npodiuIro AeTai.

1.12BusnauenHs giametpy HutipyBajbHOTO Kpyra MpH 3aTOYYBaHHI MPOTIKKHU.

1.13IacTpymenTu s OOpOOKM IMTIHIPHUYHUX 3y0UacTUX KOJIC, 3aCHOBAaHUX Ha CXeMmax
(dbopMOyTBOPEHHS MepIIoro kiacy. BuzHaueHHs nmpo@inro X BUXiTHUX TOBEPXOHb.

1.1411epeBipka KOHCTpYKILIii goBOaua Ha BIACYTHICTH iHTepQepeHIii Hapi3aeMux AoBOaueM
3y0uacTHx KoJic.

1.15Bu3HadeHHs 30HM CTOYYBaHHS 3yOOpi3HUX JI0BOAUIB.

2. Teopisi npoeKTyBaHHS Pi3ajJbHOI0 iIHCTPYMEHTY

2.1 TeoMeTpuuHi mapaMeTpy pi3adbHUX iHCTPYMEHTIB. IX BILIMB Ha Mpale3aaTHICTh
PI3aJIBHOTO IHCTPYMEHTY.

2.2 3aranbHa Teopis aHAJIITUYHOTO BU3HAYEHHS T€OMETPUYHHUX NapaMeTpiB pi3ajabHOI
YaCTHUHH IHCTPYMEHTIB.

2.3 BusHaueHHs JOTUYHOI JI0 pi3aJibHOI KPOMKH B 11 TOCIiXKYBaHIl TOYIII.

2.4 OcHoBu Teopii rpad)iyHOr0 BU3HAUEHHS T€OMETPUYHUX MTapaMeTPiB Pi3alIbHOT YaCTUHU
IHCTPYMEHTIB
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2.5 T'eomerpis 3a1HBOT MOBEPXHI CHIPaJIBHOIO CBEpAJIa B CTATUYHIN cucTeMi KoopauHat 2.6
['eomeTpis epegHBOT MOBEPXHI CBEPIa B CTATHYHIN CHCTEM1 KOOpIMHAT.

2.7 'eoMeTpist IEPEMUYKH CITIpaIbLHOTO CBEp/Ia.

2.8 'eoMeTpis pi3asIbHOT YaCTHHU 3aTUIIOBAHUX (haCOHHUX (Ppe3.

2.9 BuzHaueHHs TEOMETPUYHUX MMapaMeTPiB TOBOAYIB.

2.10 Bu3HaueHHS T€OMETPUYHHX MTapaMeTpiB MPU3MATUYHUX PaliaIbHUX Pi3LiB.

2.11 BuzHaueHHS TOBIIMHY 3pi3y B AOBUIbHIN TOYILI Pi3aJIbHOT KDOMKH CHIpaIbHOTO CBEpJIA.

2.12 3atunoBaHi 3aHi IOBepXHi. IX aHai3 HPH Pi3HUX CIIOCOOAX 3aTHITYBAHHS.

2.13 3atmtyBaHHS 4epB’ sTIHUX (pes.

2.14 Teopis BU3HAYCHHS IMIBUAKOCTI Pi3aHHS MPH PI3HUX KIHEMATHYHHUX CXeMaX 0OpOOKH.

2.15 [lInsaxu yAOCKOHATIEHHS KOHCTPYKLINA IHCTPYMEHTY 32 PaXyHOK IepPepO3MOALTy
3aBaHTAXXEHHS AUISHOK Pi3aIbHUX KPOMOK 1 BAKOPUCTAHHS palliOHAILHUX CXEM 3Pi3yBaHHS
MIPUITYCKY .

3. IncTpyMeHTa/IbHE 3a0€e311e4eHHs1 00P00JIeHHSI Pi3aHHAM

3.1 HaarBepni marepianu. [HcTpyMeHTH 3 HaaTBepauX MaTepianiB. Turmu, oco0imBoCTI
KOHCTPYKIIiH Ta 00JIACTh 3aCTOCYBaHHS.

3.2 TBepai metanokepamivni crutaBu. Kimacudikarist. O6macTs 3acTOCYBaHHS.

3.3 Tunu TOKapHUX pi3liB. IX 3acTOCYyBaHHS Ta KOHCTPYKTHBHI OCOOIHMBOCTI.

3.4 Tunu ocbOBUX IHCTPYMEHTIB, iX KOHCTPYKTHBHI OCOOJIMBOCTI.

3.5 Tunu po3BepToK. IX KOHCTPYKTUBHI 0COOIMBOCTI Ta 061aCTh 3aCTOCYBAHHS.

3.6 Tumnu i 0coGIUBOCTI KOHCTPYKIIiH TOpLIeBUX (pe3.

3.7 [HCTpyMeHTH 11l Hapi3aHHs BHYTPILIHBOT pi3bOU. IX KOHCTPYKTHBHI 0COGIUBOCTI.

3.8 IncTpymeHTH J11s1 Hapi3aHHS 30BHIIIHBOI pi3b0U. KOHCTPYKTHBHI OCOOIMBOCTI.

3.9 Tunu npoTsXKOK, 007acTh iX 3acToCyBaHHSA. KOHCTPYKTHBHI 0COOIMUBOCTI.

3.10 HoBOaui, kiHeMaTHKa pi3aHHs. TUIM Ta iX KOHCTPYKTUBHI OCOOIMBOCTI.

3.11 Yeps’suni ¢pe3u Ay 00poOku 3yduactux koiic. KOHCTpYKTHBHI Ta reoMeTpUYHi
napameTpH.

3.12 IncTpyMeHTH JUIsl Hapi3aHHA 3y0iB KOHIYHUX KOJIiC.

3.13 IHCTpyMEHTH JUTsl YMCTOBOI 00poOKH 3yOuacTux Kojic. OcoO0IMBOCTI KOHCTPYKLIH Ta
3aCTOCYBaHHS.

3.14 Bunu aBTOMAaTH30BaHOTO BUPOOHMIITBA Ta OCHOBHI BUMOTH JI0 IHCTPYMEHTIB, 1110
3aCTOCOBYIOTBHCS B HUX.

3.15 Crpyktypa CAIIP PI Ta ii npoekTHIX MOyYJIiB.
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Posnin « TASEPHA TEXHIKA TA ITPOIIECH ®I3UKO- TEXHIYHOI OBPOBKH
MATEPIAJIIB»

1. JIazepHa TexHoJI0rINA

1.1. JIazepHuii NPpOMiHb - HOBHI THII YHiBEPCAJIbHOI0 IHCTPYMEHTY.

[Mpunmunu poboTu nasepiB. Tunmu Ta KOHCTPYKUii JiazepiB. 3arajibHi XapaKTEPUCTHUKU
TBEPJOTIIbHUX, T'a30BUX, HAIMIBIPOBIIHUKOBUX Ta PIAMHHUX Jsa3zepiB. [lepcrnexkTuBu po3poOKu
HOBUX THIIIB JIa3epiB.

XapakTepUCTUKN JIA3€PHOTO BUIPOMIHIOBaHHSA, MOHOXPOMATHYHICTh, KOTEPEHTHICTb,
HalpaBJIEHICTh BUNIPOMiHIOBaHH:. [IpocTOpOBO-yacoBa cTpyKTypa BUIIPOMIHIOBAHHS.

VhpaBiniHHA ~ JJa3€pHUM ~ BUIPOMIHIOBaHHAM. 3MiHA Ta  KOHTPOJb  IapameTpiB
BUIIPOMiHIOBaHHS. Metoau ¢hopMyBaHHs BunpominioBaHHs. CriocoOu (pokycyBaHHs. YTpaBiIiHHSI
NepEeMILIEHHSIMU BUIIPOMIHIOBAHHS Y TIPOCTOPI.

["os10BHI epeBaru a3epHOro MPOMeHs Ik HOBOI'O THITY YHIBEPCAIbHOIO IHCTPYMEHTY.

1.2. ®i3uyHi 0OCHOBH B3a€MOil J1a3epPHOr0 BUNPOMIHIOBAHHS 3 PEYOBHHOIO.

EdexTuBHICTH B3a€MOIi1 Ta3€pHOTO BUITPOMIHIOBAHHSI 3 PEUOBHHOIO.

[TornuuanHs Ta BiIOUTTS BUNIpOMiHIOBaHHA. Eekt monspusarii npomeHsi.

Tennodizuka naii yazepHoro mpoMeHs Ha marepiai. [lornMHaHHS Ta Tepegava €HEprii,
HarpiBaHHs Ta IIaBjieHHs. Temiosi 3a1a4i B Ja3epHii 0OpoOITi.

CtpykTypHO-(ha30Bi MEpPEeTBOPEHHs, IO BiAOYBAIOTHCS B MaTepianax MOpH Ja3epHOMY
OTIPOMIHEHHI: Yy BYIJICLIEBUX Ta JIETOBAHUX CTAJIX, YaBYHAX, KOJIbOPOBHX MeTalax Ta CIlaBax.

1.3. JIazepHa noBepxHeBa 00podka marepiaJis.

3MIIHEHHS IMITYJIbCHUM, O€3MepepBHUM Ta CKAHYIOUMM BUIIPOMIHIOBaHHSM. Bu3HaueHHs
TEXHOJIOTITYHUX MapaMeTpiB PI3HUX CIOCOOIB MOBEpXHEBOI 0O0poOKu. TexHOoNoriyHi cxeMu Ta
XapaKTePUCTHKH TPOIECIB JIA3EPHOTO 3MIITHEHHS; MPUKIIAAN 3acTocyBaHHs. CriocoOu JiazepHOro
MIOBEPXHEBOT'O JIETYBaHHs; OCOOJIMBOCTI PO3paxyHKY peXHMIB; TEXHOJIOIIYyHEe OOJIaJHaHHS.
Criocobu 7na3epHOro IMOBEPXHEBOIO HAIUIABICHHS; OCOOJIMBOCTI PO3paxyHKY Ta BU3HAUEHHS
TEXHOJIOTIYHUX MapaMeTpiB Mpoliecy; crocodu peanizauii Ta MPUCTPOi A J03yBaHHS Ta MOAayl
Jeryrouux J100aBOK 4YM MaTepiailiB, L0 HAIUIABISIOTBCS, B 30HY Jii JIa3€pHOTO MPOMEHIO.
TexHOoJI0T14H1 3aKOHOMIPHOCTI MPOILIECIB JTA3€PHOIO JIETYBaHHS Ta HAIUIABJICHHS.

1.4.J1azepHe npoToTanyBaHHsi TPHOXBUMIPHHUX BUPOOiB.

Jlazepna crepiomitorpadis. IlomapoBe CTBOpEHHS TPHOXBUMIPHUX SIK METaJeBHUX, TaK 1
HEMETaJIeBUX BUPOOIB 3 3aCTOCYBAHHSIM JIa3epHOI0 BUIIPOMiHIOBaHH:. JlazepHe ra3onopokoBe
pinnHHO-(a3He CMiKaHHSA TPhOXBUMIPHUX METaJIEBUX BUPOOIB.

1.5. JIazepHa po3mipHa 00po0ka.

O06pob6ka oTBOpiB. OCHOBHI TEXHOJIOTI4HI 3aKOHOMIpHOCTI. BuOip pexnmiB, aKicTb 00pOOKH.
TounicTh 00po6KHu. Criocobu ya0CKOHaNEHHS 00po0KH OTBOPIB. THIOBI TEXHOJIOTIYHI MPOLIECH Ta
obnmamnanHsa. Po3pizanns nazepHuM npoMeHeM. OCHOBHI TEXHOJOTIUHI 3aKOHOMIPHOCTI pi3aHHS
IMITyJIbCHUM BHUIPOMIHIOBaHHSAM. TexHoJoriuHi nmapamerpu. Bubip pexumis. Skicte mporuecy.
TexHONOTIuHI  XapaKTEPUCTUKUA TPOIECY po3pi3aHHsS Oe3nmepepBHUM  BUIIPOMIHIOBAHHSIM.
Po3pizanns meraneBux MatepianiB. OcoOIMBOCTI po3pi3aHHs HeMeTaleBUX MatepiamiB. JlazepHe
CKpaii0yBaHHSI Ta TEPMOPO3KOJIOBAaHHA KPUXKHUX MaTepiaiiB. ['amy3i 3acTOoCyBaHHS Ta THIIOBI
TEXHOJIOT14HI Iporiecy 1 obnaananus. JIasepHe MapKyBaHHS Ta rpaBipyBaHHA. JlazepHe AUHAMiIUHE
OanaHcyBaHHS TPOMHUCIOBUX BHPOOIB.
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1.6. JIazepHe 3BaploBaHHs1 MaTepiaJiB.

CriocoOu J1a3epHOTO 3BapIOBaHHS Ta WOTO TEXHOJOTIYHI ocoOsmBocTi. Di3uyHI Ipolecu
YTBOPEHHS 3BapHOTO 3’€HAHHS MPH 3BapIOBaHHI MaTepianiB MajiuxX TOBLUIMH. DI3WYHI MpoLecu
YTBOPEHHSI 3BapHOTO 3’€HAHHS IPH JIa3€pHOMY 3BaplOBaHHI 3 TIIMOOKUM MPOIUIABICHHSIM.
TexHOJor1uH1 MPOLIECH Ja3epHOT0 3BAPIOBAHHS MaTepialliB Masioi TOBIIUHH Ta MPOIECH JIA3EPHOTO
3BaplOBaHHS 3 TJMOOKUM TMPOIUIABICHHAM. [iOpWAHI TEXHOJOTII JIa3epHOrO 3BapIOBAHHIL
[Tpuknaan TpOMHCIOBOTO 3aCTOCYBAaHHS Ja3epHOTO 3BAPIOBAHHS.

1.7. Inuii HOBI 3acTOCYBaHHA JIa3ePHOr0 BUIIPOMIHIOBAHHS.

[aTeHcudikaiis MmexaHivHOi 0OpOOKH BUKOPHUCTAHHIM JIOJaTKOBOTO JIa3€pHOTO HArpiBaHHS.
JlazepHa npaBka abpa3uBHUX KpyTiB. OcOOIMBOCTI 1T JJa3epHOTO BUIPOMIHIOBAHHS Ha 010J10T14HI
00'extu. JlazepHa rimeprepMis , 3BaploBaHHsA Ta aOJsAlis O10JOTIYHUX TKAaHMH. MenudHe
obOnagHaHHs Ha 0a3i Ja3epiB Pi3HUX THITIB.

2. Di3uKo-TexXHiYHi MeTOaU 00POOKH

2.1. EnexTpopo3psiiHa o6pooKa.

@izuka mpouecy. ['eneparopu immynbciB. [lapameTpu immynbsciB ToKy. TexHomoriusi
XapPaKTEPUCTUKH €IIEKTPOPO3PsIHOT 00poOKHu. THUITOBI TEXHOIOTIYHI MpOIIecH Ta 00JIa HAHHS.

2.2. EnekTpoximMiuna o0pooka.

3akonu Papanes. Enexrpoximiunuii ekBiBaieHT. Enekrpomnitu ans oOpoOKu.

Enexrpo-xiMiko-rigpaBmiyHa  0O0poOka.  TexXHOJOTiYHI  XapaKTepUCTUKH.  THITOBI
TEXHOJIOT14HI onepallii Ta ooiagHaHHs. Po3paxyHOK peXuMIB Ta IHCTPYMEHTY.

Enextpo-ximiko-mexaHiyHa 00poOka. Cxemu Ipoliecy Ta napameTrpu. THIIOBI TEXHOJOTIYH1
MpoIIeCcH Ta 00JIaTHAHHS.

2.3. YabTpa3BykoBa 00podKa.

Metoau reHepyBaHHS MeEXaHIYHHMX KOJIMBaHb YJIbTPA3BYKOBOIO [iama3oHy. Po3MipHa
o0poOka y cepenoBuili abpa3uBHOi cycrnensii. Mexanizm o0poOku. OOmagnanHs. Po3paxyHku
iHCTpyMeHTY. ["anry3i 3acTrocyBanHs. TUIOBI onepartii.

InreHcudikaniss MexaHiuHOi 00OpoOkM 3a JomoMoror Y3 - KOJHMBaHb. 3acTOCYBaHHS Y3
KOJIMBaHb JIJIsl 3BapIOBaHHS MaTepiaiiB Ta OUUILEHHS BUPOOIB.

2.4. Ef1leKTpoHHO-IpOMeHeBa 00po0Ka.

MeToau CTBOpEHHS €JNEeKTPOHHOTO MPOMEHsA. TEeXHOJOrI4YHI XapaKTepUCTUKH Ta THUIOBI
MPOILIECH eNIEKTPOHHO-TIPOMEHEBOI 00poOKku. OOnagHaHHSL.

2.5. IlmazmoBa o0poOKka.

CrBopeHHs mina3MoBOro crpymento. IlnasmoyTtBoprotoui razu. Tumu rmasmartpoHiB. Pi3Hi
3aCTOCYBaHHS MJIa3MOBOT 0OpPOOKH.

2.6. I'inpocTpyMeHeBa 00poOKka.

MexaHni3mM 00poOKH MaTepiaiiB riApPOCTPYMEHEM BHUCOKOrO THCKY. Bumoru no oGnanHaHHS.
["amy3i 3acTocyBanss. ['igpoabpa3uBHa cTpymMeHEBa 00pOOKa.

2.7. BudyxoBa 00po0xa.

MexanizM popmyBaHHs BUpOOiB. Po3paxyHOK MOTYKHOCTI 3apsiny. YMoBH 00poOku. ["amy3i
3aCTOCYBaHHS METOY.

2.8. Marnirto-imnyJbcHa 00podka.

Mexanizm 00poOku MaTepiaiB. Po3paxyHok mapaMeTpiB MardiTHuX momiB. OOnagHaHHS 115
peami3zarii 00poOku. ["amy3i 3acTocyBaHHS METOY.
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2.9. Marniro-adpasuBHa 00pooOKa.

Mexani3m BunaneHHs matepiany. Cxemu nporecy. OCHOBHI TEXHOJIOTIYHI 3aKOHOMIPHOCTI.
O6nannannas. Oco0aMBOCTI 0OPOOKH pi3HUX MaTepiaiiB. THUITOBI TEXHOJOT1UHI MPOIIECH.

2.10. Kom0OinoBaHi MeToau 00poOKH.

AHomHO-MexaHigHa 00poOka. Cxemwu. Ilapamerpu. TumoBi mporecu Ta oO0NaTHAHHS.
EnexrpoeposiiiHo-xiMiyHa 00poOka. Cxemu. TeXHOJIOTIYHI XapaKTEPUCTUKU. YIIBTPa3BYKOBa
eslekTpoximMiuHa 00poOka. Pi3Hi Bumm o0poOku. Texnomoriuni nani. EnexkrponasepHa obpolka.
Cxewmu. [Tapamerpu. JlazepHa-enexkrpoximiuna o0pooka. Cxemu. Ilapamerpu.
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Po3nin « TEXHOJIOT'TI TA IHJKUHIPAHT Y 3BAPIOBAHHI»

1. HajiBa:xamBimi cnocoOu 3BaproBaHHs (Kiaacuikaiisi, IpUHIMIN, 3HAYEHHS,
NepCneKTUBH)

JlyroBe 3BaproBaHHA IUIaBKUM €JIEKTPOJOM. J[yroBe 3BaproBaHHs HEIJIABKHM €JIEKTPOJIOM.
[TnasmoBe Ta MiKpoIIa3MoBe 3BapioBaHHs. EjexTponuiakoBe 3BaproBaHHs. ['a30Be 3BaproBaHHS.
3BaproBaHHS €JIEKTPOHHUM IMIPOMEHEM. 3BaproBaHHs ja3epoM. KoHTakTHE 3BaproBaHHs (CTHKOBE,
mioBHe, ToukoBe). KoHaeHcatopHe 3BaproBaHHS. BucokouacToTHe 3BaproBaHHA. JudysiiiHe
3BaprOBaHHS. ABTOBaKyyMHE 3BapIOBAHHS THCKOM. 3BapIOBaHHS TEPTSIM. 3BapIOBAHHS BUOYXOM.

VYpTpa3sByKoBE 3BapIOBaHHS.

2. 3BaproBajibHa Ayra

Oco0nuBocTti 1yroBoro po3psaay. Enektponna emicis. SlBuina y katonuiid obnacti. [Iponecu
y croBmi ayru. Temreparypa croBna Qyri. AHOHA 001aCTh.

bananc eneprii Ha karoxai Ta aHoji. BojbT - ammepHa XxapaktepucTuka nyrd. Bumoru no
CTIHKOTO ICHYBAaHHS 3BapIOBAIBHOI JYT'H 3 IUIaBKUM eleKTpoaoM. CaMoperyiaroBaHHS IyTH.
®dakTopH, sIKIi BU3HAYAIOThH MPOIUIABICHHS METaly 3BapIOBALHOIO JYTO0. BIUIMB KOMITOHEHTIB
¢uroCiB, 3aXMCHUX T'a3iB Ta EIEKTPOAIB HA TTTMOWHY NPOTUIABJICHHS JTyTOIO.

3. Inwi paxepesia eHeprii A1 3BapIOBAHHA i CIIOPiAHEHUX MpoleciB

[IlmakoBa BaHHA SK JKEpENO HarpiBy. EJEKTPONpOBIAHICT NITAKy B 3aJIEKHOCTI Bif
TeMIeparypu. AUECTUICHOKUCHEBE IOJIyM's, TeMIepaTypHi 30HU. ENEKTpOHHMH MpOMiHb SK
JoKepesio HarpiBy. JlazepHe BUIPOMIHIOBAHHS SIK JPKEPEJIO HArpiBy IpH 3BaproBaHHI. [Inmaszma sk
okepeno HarpiBy. OcoOJIMBOCTI BUCOKOYACTOTHOTO HArpiBaHHS 3 IHAYKUIHHUM Ta KOHTAaKTHUM
niBoAoM cTpyMy. HarpiB nmpu KOHTaKTHOMY TOYKOBOMY 3BapioBaHHI. HarpiB mpu KOHTaKTHOMY
CTHKOBOMY 3BapIOBaHHI OIOpPOM, BIUIMB THCKY Ha CTaH MOBEepXHi. HarpiB mpu KOHTaKTHOMY
3BapIOBaHHI OILJIABJICHHSM.

4. Po3noBcroKeHHs TelJia P 3BapIOBaHHI

OcHoBHI (hakTOpH, SIKI BU3HAYAIOTh PO3MOBCIOPKEHHS TeIjia y BUPOO1 MpU 3BaprOBaHHI.
OcCHOBU pPO3paxyHKOBUX METOJIB HarpiBaHHs BHpOOYy 3BaplOBaJbHUMHU JDKEpeIaMH TeIuia.
PiBHsHHS TemmonpoBigHOCTI. MUTTEBI Ta Oe3MepepBHO Mil04i JKepesa 3BapioBajIbHOTO HArpiBY.
Po3paxyHKOBI cXeMH TpoOLeCiB  HarpiBaHHs MeTana Jyroto. HarpiBaHHS  MOTYXHUMH
IIBUJKOPYXOMHUMHU JKepernaMu. OCHOBHI MapaMeTpH, L0 XapaKTepU3yITh 3BaplOBaJIbHY BaHHY.
BinminHocTi MIPOLIECIB PO3IOBCIO/IKEHHS Teruia pu €JIEKTPOIIIAKOBOMY,
€JIEKTPOHHOIIPOMEHEBOMY, J1a3€pHOMY, KOHTAKTHOMY Ta ra30BOMY 3BapIOBaHHI.

5. TepMiyHi HMKJIH 3BAPIOBAHHSA

OCHOBHI XapaKTEPUCTHUKH TEPMIYHOIO IMKIY (MUTTEBA IIBUIKICTb OXOJOJKEHHS,
MaKCHUMajibHa TeMIlepaTypa, TPUBAJIICTh HArpiBaHHS BHUIIE JIaHOI Temmeparypu). PerymoBaHHsS
TEPMIYHMX UKJIIB IIPY 3BapIOBaHHI Ta HAIUIaBJIeHHI. BiIMiHHI 0COOIMBOCTI TEPMIYHUX LTUKITIB IPU
€JIEKTPOIIIIAKOBOMY, JIA3€PHOMY, KOHTAKTHOMY Ta ra30BOMY 3BapoBaHH1. MeTo1M MaTeMaTHYHOT O
MO/ICIIFOBAHHS TETIJIOBUX MPOILECIB MPH 3BapIOBAHHI.

6. Ilepenoc Mmerajy mix 4yac 3BaprOBaHHS NJIABJIEHHAM

Oco0IMBOCTI TUIABJICHHSI €JIEKTPOJa TIPU PI3HOMAaHITHHX Crocobax 3BapioBaHHs. KiHeTunka
IUTaBJIEHHS Ta mepeHocy mertany. Cuim, gKi i0Th Ha Kparuito. Bumu mepeHocy enexkTpogHOro
MeTany. BriuB pexxnMiB 3BaprOBaHHS, CKIaAy MOKPUTTS ((IIFOCIB, Ta3iB) Ha MEPEHOC €IEKTPOTHOTO
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metany. Posb monspHOCTI cTpyMy. YTHpaBiiHHS NEPEHOCOM METaly NMPH AYTOBOMY 3BaplOBaHHI
IIJIaBKUM €JIEKTPOJOM.

7. 3BaproBajibHa BaHHA Ta GOpMyBaHHS IIBA

Brue napametpiB pexxumy Ha GopMy Ta po3MipH 3BaprOBalbHOI BaHHU IPU JTyrOBOMY Ta
€JIEKTPOIIJIAKOBOMY 3BaproBaHHI. Temreparypa 3BaproBaJIbHOI BaHHM Ta METOAM i BUMIPIOBAHHS.
[lepemimyBaHHs MeTaldy B 3BaprOBaJIbHINA BaHHI Ta WOro MpUYMHU. METOIU BIUIMBY Ha IPOLEC
nepeMilryBaHHs.

8. 3axucHi ra3u s 3BapoBanHs. B3aemonis Metany 3 razammu

OxuCHIOBaNIbHI, BITHOBJIIOBAJIbHI TA IHEPTHI 3aXMCHI ra3u. Byriekucnuii ra3, BAMOTH J10 1010
ckiaay. Apros Ta remiii. ['a3oBi cymimni, X ckJiagu Ta BIacTUBOCTI. ['a3oBa (asza mpu gyroBomy
3BaproBaHHI. Po3uMHEHHs rasziB B MeTajlaX, BIUIMB TeMIepaTypu. XiMiuHa B3a€MO/isl rasziB Ta
metany. [loBeninka ra3iB nmpu Kpuctaizauii Mmeranty. [[pyunHy BUHUKHEHHS MOp B 3BapHUX IIBAX,
pOJIb BOJIHIO, a30Ty Ta OKHCY ByIJIelto. Brius crnocoOy, MOJISPHOCTI Ta peXUMY 3BaplOBaHHS Ha
BUHUKHEHHS TOp. MeTonu 3amobiraHHs yYTBOPEHHIO MOp TPH 3BapIOBaHHI CTallell MITYYHHUMHU
eJIEKTPOAaMHU, Mia (IIFOCOM, MOPOUIKOBHM JIPOTOM, B 3aXHCHUX Ta3ax, EJIEKTPOLUIAKOBOMY
3BaprOBaHHI.

9. 3BapioBajibHi HJIAKHU

Knacudikamis 3BaproBanbHHX NUIakiB. bymoBa murakiB. 3B'SI30K MK KOHIIGHTPAIIEIO Ta
aKTUBHICTIO KOMIIOHEHTIB LUIaKy. BIiauB TemmepaTrypu Ha B'3KICTh Ta €JIEKTPONPOBIAHICTh
nuakiB. "Jloeri" Ta "kopoTki" mutaku. BignineHHs muiaky 3 moBepXHi IMBa. XiMIYHE 3uUeIUICHHS
HUIaKy Ta MeTany. MexaHiuHe yTpuMaHHs LUIaKy Ha mBi. [loBepxHeBHi Ta MiX(a3HUHA HATIT
IIJIaKiB.

10. B3zaemoaisi muakiB 3 MeTaJIOM NPHU 3BapIOBaHHI

BigHoBNeHHS Ta OKUCHEHHS KPEMHIIO Ta Maprafifo. OKUCHEHHS BYTJICIIO MPY 3BapIOBaHHI.
Bwmict kucHIO B MeTal 1IBa Ta HEMETAIEBl BKIIOYEHHS. BMicT cipku Ta docdopy B MeTan miBa.
BruiuB pexxuMy 3BaproBaHHS Ha IHTEHCUBHICTD B3a€EMOJIIT 1IIJIaKy Ta METally.

11. Tunm eeKTPOAHUX NOKPHUTTIB

Knacudikamuis enexTpoiB 3a BITYM3HSIHUMHU Ta MDKHApOAHUMU cTaHnaptamu. OcoOauBoCTi
METaJypriiHUX MpOIECiB 3BapIOBaHHS €NEKTPOJAaMU 3 PI3SHOMAHITHUMHU THUIIAMH TOKPUTTS
(pynHOKHCHE, pyTHWIOBE, (TOpHCTO-KaNbIli€eBe, OpraHiyHe). 3BaplOBAIbHO-TEXHOJIOTIYHI
XapaKTEPUCTUKH eNeKTPoiB. OCOOIMBOCTI B3aeMOAIl MeTalmy 3 Ta3aMd Ta NUIakoM. [IpuunHum
BUHUKHEHHS [MOPUCTOCTI LIBIB IIPH 3BapIOBaHH1 €JIEKTPOJAAMHU PI3HUX TUIIIB Ta METOIU OOPOTHOM 3
nopucTicTio. CyyacHi1 TEXHOJIOT1i BUTOTOBJIEHHS €JIEKTPOIIB.

12. Tunu ¢uirociB Ta 3BapHOBAJBLHOIO APOTY AJIsI AYTOBOI'0 TA €JIEKTPOLLIAKOBOI0
3BapIOBAHHS
OcHoBH1 BUMOTH 710 (TI0Cy /17151 AYTOBOTO 3BaproBaHHs. [lnaBieni ta kepamiuti guitocu. Turnu
Ta MapKu (IIIOCIB 1 APOTIB AJIS 3BAPIOBAHHS 1 HAILJIABJICHHS.

13. JleryBanHsi Ta MOAN(]iKyBaHHSI HAIJIABJIEHOI0 METATY
[TopiBHSATPHA XapaKTEPUCTHKA JIETYBAaHHS dYepe3 MPIT, MOKPUTTS EJIEKTPOAiB Ta (iroc.
Po3paxyHOK ckj1a1y HaIrIaBJIeHOTO METaITy [IBa ITPH 3BaploBaHHI i (JIFOCOM Ta B 3aXHMCHUX T'a3ax.
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14. IlepBuHHA KpUCTAdi3alisi MeTALy

Oco0MBOCTI MEPBUHHOI KpHUCTAJi3allii 3BapHUX IIBiB. PO3Mosin Jeryrounx ejIeMeHTIB Ta
JOMIIIIOK TIpHW KpHCTaTi3alii 3BaproBajibHOI BaHHM. MIKpOCKOITiYHA, XiMiyHa Ta (i3uyuHa
HEOHOPITHICTb.

15. CtpykTypa mMeTany mBa

[lepBruHHa Ta BTOpMHHA CTPYKTYPH IPU 3BAPIOBAHHI HU3BKOBYTJICIIEBUX, HU3bKOJIETOBAHUX
Ta BUCOKOJIETOBAaHUX CTasiell. BIUIMB MIBUAKOCTI OXOJOMKEHHS Ta XIMIYHOTO CKJIaJy MeTajay Ha
CTPYKTYpY LIBiB. AHaJI3 CTPYKTYPH CTAJIbHUX IIBIB 3 BUKOPUCTAHHSAM TEPMOKIHETUYHHX Jiarpam
NEPEeTBOPEHHA ayCTEHITY. BKiIroueHHs B MeTaJll 111Ba Ta MPUHLUIH iX YTBOPCHHS.

16. 30Ha TepMiYHOI0 BILIMBY NIPH 3BAPKOBAHHI

CTpykTypa 30HH TEPMIYHOTO BIUIMBY MpU 3BapIOBaHHI HHU3BKOBYTJEIEBUX Ta TapTIBHUX
JeroBaHux craneil. BB crocoOy Ta peXMMIB 3BaprOBaHHS Ha PO3MIp Ta CTPYKTYPY 30HH
TEePMIYHOTO BIUIUBY. OCOOIMBOCTI CTPYKTYpH AUISHKH MEPETPiBY MPHU 3BAPIOBAHHI TIABICHHSIM.

17. TpiluMHU B 3BapHUX 3’ €AHAHHAX

Knacudikamis tpimua. MexaHi3M YTBOPEHHSI rapsYux Ta XOJIOAHUX TPIIIWH Y MPUIIOBHIN
30HI Ta METaJi IIBa NpPU 3BapIOBaHHI BYTJIEIIEBHX Ta JIETOBAHUX CTajJel, OCHOBHI (hakTopu, 110
BIUIMBAIOTh HAa YTBOPEHHS TPilIMH. MeETOnu OIIHKK OHopy 3BapHUX 3'€JHAHb YTBOPEHHIO
XOJOAHHX Ta TapsiuuX TPILIHH.

18. Aepopmantii Ta Hanpy:KeHHsI IPH 3BAPIOBaHHI

Knacudikanis 3BaproBaJbHUX HampyXeHb Ta Jedopmaniii. MexaHi3M  yTBOpEHHS
MOB3/I0BXKHIX HampykeHb Ta jAedopmariiii B HaWIPOCTIMIMX €JeMEHTaX 3BapHUX KOHCTPYKLIH.
Metoan po3paxyHKy 3alMIIKOBHX HamnpykeHb Ta jaedopMmaniii mnpu 3BaproBaHHI. Meronu
€KCIIEPUMEHTAJILHOTO BHM3HAUEHHS 3aMIIKOBUX HANpyXeHb IpH 3BaptoBaHHI. OcoOJMBOCTI
PO3MOLTY 3BApPIOBAJILHUX HAMNpy:KeHb Ta JedopMalliii B TUIIOBUX 3BAPHUX KOHCTPYKLIAX. Brus
3BapIOBAIbHUX HAINpY’KeHb Ta JedopMaliil Ha SKICTb 3BapHUX BUpOOIB. MeToau perynroBaHHS
HanpyXeHb Ta AepopMaliiil Npu 3BapIOBaHHI.

19. TexHoJ10TiYHi 0c00JIMBOCTI 3BAPIOBAHHSA BYIJICHIEBHX Ta JICTOBAHUX CTaJIeil

Ckiag Ta BIAcTHBOCTI HM3BKOBYTJIELIEBUX Ta JIeroBaHMX cTaje. OcoOnmMBOCTI iX
3BaproBaHHS. OCOONMBOCTI 3BaplOBaHHS CEpPEIHBO- Ta BUCOKOBYTJICLIEBUX CTayiel. 3BaplOBaHHs
TEPMIYHO 3MII[THEHUX HU3bKOBYTJICLIEBUX TAa HU3HKOJETOBAHUX CTaJICH.

20. TexHos10riuHi 006/ 1MBOCTI 3BapIOBaHHSI HU3bKO- TA CepeAHbOJIETOBAHUX CTaJIei

CkJaj Ta BIACTUBOCTI HU3BKO- Ta CEPETHBOJIETOBAHHX CTAJICH, BIUTUB JIETYIOUUX €JICMEHTIB
Ha I1X CTPYKTypy Ta BiacTtuBOCTi. OcCOOIMBOCTI 3BaploBaHHSA. BIUTUB TEPMIYHOTO IHKITY
3BapIOBaHHS, CKJIaJy 3BaplOBAJIbHMX MaTepiajiiB, KOJMBaHb €JEKTPOJia, HaXWiy eJeKkTpoda alo
BUPOOY Ta IHIIUX TEXHOJIOTTUYHUX (PAKTOPIB HA CTPYKTYPY 1 BIACTUBOCTI METAITy IIBA Ta MPUILIOBHOT
30HHU.

21. TexHos0ri4Hi 000/ IMBOCTI 3BAPIOBAHHS BUCOKO0JIETOBAHUX CTAJIEH

Knacudikamis BHUCOKOJErOBaHMX CcTajeld 3a CTPYKTYpPOIO Ta NpU3HAUYEHHSAM. 3araibHi
npaBuja 3BaprOBaHHS HepkaBitoumx cranei. Kiacudikaliis enekTpoaiB i 3BaplOBaHHS
HEpXKaBIIOUMX CTaje. BIUIMB neryrounx eneMeHTiB Ha CTPYKTYpY BHCOKOJIETOBAaHMX CTalle Ta
3BapHUX IIBIB.
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22. MeTaypriiiHi Ta TeXHOJIOTI4HI 0CO0/IMBOCTI 3BapIOBaHHS KOJIbOPOBHUX METAJIB i
CILIABIB
HatiBaxxnuBiin 0coOJIMBOCTI Ta OCHOBHI CITOCOOW 3BapIOBaHHS aIIOMIiHIIO, TUTaHA, MiJli Ta
cruiaBiB Ha iX ocHOBI. JleexTu mpu 3BaproBaHHI KOJILOPOBUX METATIB 31 CTAISIMU Ta MIXK CO0OI0.
HaiiBaxknuBinn 0coOJIMBOCTI 3BapIOBaHHS XIMIYHO aKTHBHUX METAJIIB Ta CIUIABIB Ha X OCHOBI.
[TpuurHM yTBOPEHHS MOP Ta TPILIUH, 3aCO0H 1X YCyHEHHS.

23. HanuiaBJjieHHSI
HanuaBnenHsi, 0coOIMBOCTI BiJHOBIIOBAIBHOTO HAIUIABJICHHS Ta HAIUIABJICHHS IIapiB 3i
CreniaJbHUMHU BIaCTHBOCTSIMH. CTPYKTypa HAIUTAaBICHOT'O METAIy Ta HOTro BIACTHBOCTI.

24. CnopinHeni npouecy (IPUHIMIIH, 3HAYEHHS 1JI1 3BAPIOBAJIbHOI TEXHOJIOT]I)

["a3ononymeHeBe Ta maa3MoBe pizaHHs. ['a30TepMidyHi Ta BaKyyMHO-KOHJIEHCAIIiiHI c1ocoOu
HanwienHs. [lasaus marepiani. Kinacudikanis metoiB nasuus. OcoOIMBOCTI YTBOPEHHS MassHUX
3'eTHaHb. 3MOYYBAaHHS OCHOBHOT'O MaTepialy Ta pO3TiKaHHS MPUIOI0. 3aTiKaHHS PUIIOIO B 3a30PH,
KanuIsipHi sBUIa. PO3UMHEHHS PUIIOEM OCHOBHOTO Metany. [Tpumoi, npuHmmm iX po3poOku Ta
BHOODY.

25. KoutpoJb sikocTi
Knacudikamis MeTOAIB KOHTPOJIIO SKOCTI 3BapHHX 3'enHaHb. @DIi3W4HI OCHOBH Ta
kiacudikamis yIbTpa3ByKOBHUX Ta paIialliftHUX METOJiB KOHTPOJIO.
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Po3nin « TEXHOJIOTTYHI CACTEMM THKEHEPII 3°€JJHAHD 1 HIOBEPXOHb»

1. HaiiBa:kauBimii cnoco0u 3BaproBanHs (Kiaacuikaiisi, IpUHIMIIN)

JlyroBe 3BaproBaHHA IUIaBKUM €JIEKTPOJOM. J[yroBe 3BaproBaHHs HEMJIABKUM €JIEKTPOJIOM.
[Tna3moBe Ta MiKpoIIa3MoBe 3BapioBaHHs. EjexTponuiakoBe 3BaproBaHHs. ['a30Be 3BaproBaHHS.
3BaproBaHHs €JIEKTPOHHUM MpoMeHeM. 3BaproBaHHs JlazepoM. KoHTakTHe 3BaproBaHHS (CTHKOBE,
I0BHE, TOUKOBE). [udys3iiiHe 3BaproBaHHs. 3BapIOBAHHS TEPTSIM. 3BAPIOBAHHS BUOYXOM.

VYpTpa3sByKoBE 3BapIOBaHHS.
2. Po3noBcroKeHHs TellJia NPU 3BapIOBaHHi

OcHoBHI (hakTOopH, SIKI BU3HAYAIOTh PO3MOBCIOKEHHS TEIla Yy BUPOOI MpH 3BapIOBaHHI.
OcCHOBHM pPO3paxyHKOBUX METOIB HarpiBaHHsS BHUPOOY 3BaplOBAIbHUMHU JDKEpeIaMH Teruia.
PiBusiHHa — TermonpoBigHOCTI.  OCoO0IMBOCTI PO3IMOBCIOJIKEHHS TeIla MpU JTyrOBOMY,
€JIEKTPOIILJIAKOBOMY, €JIEKTPOHHO-IIPOMEHEBOMY, JIa3€pHOMY, KOHTAaKTHOMY Ta Ta30BOMY
3BaproBaHHi. TepMiyHi KN 3BapIOBAHHS, IX XapaKTePUCTUKU. PeryntoBaHHs TEpMIYHUX IUKITIB
IIpY 3BapIOBaHHI Ta HATUIABJICHHI.

MeTtoau MaTeMaTHYHOTO MOJICITIOBAHHS TETIOBHX MPOLIECIB MPH 3BAPIOBAHHI.

3. [lepBuHHA KpHCTaAdi3aliss MeTALy

Oco0rBOCTI IEPBUHHOT KpHUCTATI3allii 3BapHUX 3’ €THAHb. PO3IO/II JIEryIOUnX €JIEMEHTIB Ta
JOMINIOK TIpW KpUCTai3alii 3BaproBaJibHOI BaHHM. MIKpOCKOMiYHaA, XiMmiuHa Ta (i3udHa
HEOMHOpiAHICTh. [lepBHMHHA Ta BTOPHUHHA CTPYKTYpPH NpH 3BaplOBaHHI HU3bKOBYTJICIIEBHX,
HU3bKOJIETOBAaHUX Ta BUCOKOJIETOBAaHHUX CTajieil. BIIMB MIBUAKOCTI OXOJIOMKEHHS Ta XIMIYHOTO
CKJIaJly METally Ha CTPYKTYpY 3BapHHUX 3’ €/IHaHb.

4. 30Ha TepMiYHOI0 BILIUBY IIPH 3BAPIOBAaHHI

CTpykTypa 30HU TEPMIYHOIO BIUIMBY INpU 3BaprOBaHHI HU3bKOBYTJIELEBUX Ta TapTIBHUX

jeroBaHux cranei. OcoOIMBOCTI CTPYKTYpHU AUISHKH NEPETPIBY NP 3BAPIOBAHHI.
5. PoboTu3anisi, MmexaHizaiisi, aBTOMaTH3aLisA 3BapIOBaHHA

PoGoTwu3ariist, MmexaHizalisi, aBTOMaTH3allisl 3BapIOBaHHS: METa, 3a/1ayi, IepeBary, mpooJIeMH,
o0OumacTi 3acrocyBaHHs. [IpMHIMIIN aBTOMAaTUYHOTO KEPYBaHHS.

PoGotu3anis (oH-maitH ¥ o¢¢-naifH nporpaMmyBaHHs, MOJIENIOBAHHS, THYYKI BHUPOOHHYI
CUCTEMH).

Cucremu komn'torepHoro mnpoektyBaHHs CAD/CAM. BipryanbHe BHUPOOHHLTBO,
MOJIeIIOBaHHsI BUPOOHMITBA. THUIOBI pi3HOBUIM poOOTIB, 00JACTI 3aCTOCYBaHHS, IpoOJieMH,
CrocoOu BUPIIIEHHS.

TexHoor14HICTh POOOTU30BaHOTO 3BapIOBaHHA. MeTo/M MMOYaTKOBO1 1 MOTOYHOT aJanTarii.

6. /lyrose 3BaproBaHHA

Oco0nuBocTi TyroBOro po3psny. bamanc eneprii Ha katoni Ta aHomi. BombT - ammepHa
xapakTepucTuka gyru. dakropu, sKi BU3HAYaIOTh MPOIJIABIEHHS METally 3BapIOBAIbHOIO JTYTOIO.
Po3paxyHKOBI cXeMH MPOILECIB HarpiBaHHS MeTaa JAyrolo.

OCHOBHI MapaMeTpH, 110 XapaKTepu3ylTh 3BaploBajbHY BaHHY. OCOOIMBOCTI TJIABICHHS
€JICKTPO/1a TIPH PI3HOMAHITHUX crioco0ax 3BaproBaHHs. KiHeTHKa TJIaBICHHS Ta MIEPEHOCY METaIy.
Cwn, sKi JiI0Th Ha Kparwmo. Bumm mepeHocy enektpomgHoro merany. CrocoOu KepyBaHHS
MEPEHOCOM EJIEKTPOAHOIO METally.

Brume nmapameTpiB pexxumy Ha GOpMy Ta po3Mipu 3BaproBaibHOI BaHHU. [lepeminmyBaHHs
MeTajy B 3BaproBajbHINA BaHHI Ta Horo nmpuunHr. CriocoOu KepyBaHHSIM KIHETHUKOIO KpUCTasi3aril
3BAPIOBAJILHOI BAaHHU.
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[TopiBHsUIBHA XapaKTEPUCTHKA JIETYBaHHS Yepe3 JAPIT, MOKPHUTTSA ENEKTPOAiB Ta (Iroc.
Po3paxyHok cKki1ay HaIUIaBJIeHOIO MeTally 11Ba IIPY 3BaprOBaHHI MiJl (JIFOCOM Ta B 3aXHUCHUX ra3ax.

Oco01MBOCTI MEPBUHHOI KpHUCTaJi3allii 3BapHUX WIBiB. PO3Mojin Jeryrounx ejIeMeHTIB Ta
JOMIIIIOK TpHW KpHCTaTi3aiii 3BaproBalibHOI BaHHM. MIKpOCKOITiYHA, XiMiyHa Ta (i3uyuHa
HEOHOPITHICTb.

OxucCHIOBaNIbHI, BITHOBIIIOBAJIbHI, IHEPTHI 3aXMCHI ra3u Ta cyMmii ra3is. [loBeninka rasis npu
TUTaBJICHHI Ta KpUCTami3alii Merary. XiMi4Ha B3a€MO/Iisl ra3iB Ta METAIy.

OcHOBHI BUMOTH /10 (hIrocy Juist AyroBOro 3BaproBaHHs. IlnaBieni Ta kepamiuni ¢urocu, ix
B33a€MO/IiSl 3 METAJIOM 3BapIOBAIbHOI BaHHH.

CamoperyioBaHHs Iyrd. ABTOMATHYHE pPETyJIOBaHHS HAaNpyrd Ha Ay3l. ABTOMaTHYHE
PETyJIIOBaHHS BUJIBOTY €JIEKTPOJIa.

CrexxeHHS 3a CTUKOM, THUIIM Ta oOnacTi 3actocyBaHHA. OpOiTajlbHE IyroBe 3BaplOBaHHS
(MIG/MAG, TIG).

JledexTn 3BapHUX IIBIB Ta MPUYMHH iX BHHUKHEHHS, CIOCOOM 3a1100iraHHs yTBOPEHHIO.

7. lxepea ;KMBJIEHHA I 1yT0BOIr0 3BaAPIOBaHHA

TexHiuHI XapaKTEpPUCTHKH JDKEpena JKUBJICHHS. BOIbT-aMIIepHI XapaKTEPUCTHKHU JKEpPe
xusieHass (BAX). BractuBocTi jpkepen >KMBIIGHHS 3 kOpcTkoro BAX. BmactuBocTi mkepen
XKUBJIEHHS 31 cmagHoro BAX. 3BaproBanbHi TpaHchopmaropu, OyI0Ba, XapaKTEPUCTUKH,
0COOJIMBOCTI 3aCTOCYBAaHHs. 3BapIOBaJbHI BHUIPSAMIISAYI, Oyl0Ba, XapaKTEPUCTHKH, OCOOIMBOCTI
3aCTOCYBaHHA. 3BaprOBaIbHI BUIPSAMIISUL 3 TPAH3UCTOPHUM KIFOYeM, Oy/10Ba, XapaKTepUCTUKH,
0COOJMBOCTI  3aCTOCYBaHHS.  3BaploBaJibHI  1HBEpTOpHI  JKepena  KHUBJIEHHS, OyJoBa,
XapaKTepUCTHKH, 0COOIMBOCTI 3acTocyBaHHs. bararonocToBsi pxepena sxubineHHs. Bubip mxepena
3BaproBaHHs. Pexumu poOOTH HKeper )KUBIICHHS.

8. EnexTpouiakoBe 3BaplOBaHHS

CyTtHicTh TIpotiecy. Pi3HOBUIM €EKTPONIIAKOBOTO 3BapIOBAHHS 1 TEXHIKA HOTO BUKOHAHHS.
[TapameTpu, 0 peryOI0ThCS Ta KepyBaybHi Jii. OcoOIMBOCTI CTPYKTYPH 1 BIIACTUBOCTI 3BAPHOTO
3’eaHaHHA. Metoau cralinizalii 3BaploBaJbHOrO CTpyMy. PerymtoBaHHs piBHIB MeTasleBOi Ta
nutakoBoi BaHH. CHCTEMH aBTOMAaTMYHOTO KEpPYBaHHS Ha OCHOBI CYMICHOTO BHKOPHCTaHHS
pEryJsSTOpiB HAINpyrd, MOJaBaHHS €JIEKTPOAHOIO JIpOTY, PiBHA MeTaneBoi BaHHHM. KepyBaHH:S
PO3MOISIOM eHeprii B 30Hi 3BapioBaHHs. J[03yBaHHS KOMIIOHEHTA IIJIAKy MPH €JIEKTPOIUIAKOBOMY
3BaploBaHHI NPOTsLKHUX IBIB OcoOnuBocti kepyBaHHS npu EII3 3 miaBkuM MyHIIITYKOM.
ABTOMAaTH30BaHI CUCTEMHU KePyBaHHS TEXHOJOTTYHUM MPOIIECOM €JIEKTPOIIJIAKOBOTO 3BapPIOBAHHSI.

JedexTu 3BapHUX MIBIB Ta MPUYMHH X BUHUKHEHHS, CIIOCOOU 3a1100iraHHsl yTBOPEHHIO.

9. EJIeKTPOHHO-IIPOMEHeBe 3BAPIOBAHHS

Ocob6muBocti HarpiBy wmertany mnpu EII3. OcHOBHI THNM 3BapHHUX 3’€lHaHb. THUMOBa
(dyHKIIOHAIbHA CX€Ma YCTAHOBKH ISl €JIeKTPOHHO-TIPOMEHEBOro 3BaproBaHHs. [lapamerpu, mo
PETYJIIOIOTHCS Ta KepyBaJIbHI Mii.

Crabinizaniiss NPUCKOPIOBAIBHOI HAaNpyTH eNeKTPOHHO-IPOMEHEeBOi rapmaru. Perynstopu
CTPYMY €JIEKTPOHHOTO TPOMEHIO, TOTYXHOCTI TPOMEHIO, CTPYMiB (POKYCyBaJIbHMX JIIH3 1
BIIXWIIOBAJIBHUX KOTYIIOK. CHCTEMH peryiroBaHHs TIJMOMHU MpoBapy IpU €IEeKTPOHHO-
IPOMEHEBOMY 3BaploBaHHI. CHCTEMH aBTOMAaTHYHOI'O HAIIPABJICHHS €JIEKTPOHHOIO IMPOMEHIO 110
CTUKY 3BapioBaHuX KpoMoK. CTpykTypa 1 0COOJHMBOCTI pPOOOTH YCTAaHOBOK €JIEKTPOHHO-
MIPOMEHEBOTO 3BapIOBAHHS 3 CHCTEMaMH KepyBaHHs Ha ocHOBI EOM.

JledexTu 3BapHUX IIBIB Ta MPUYMHH 1X BUHUKHEHHS, CIIOCOOU 3ar00iraHHsl yTBOPEHHIO.
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10. KoHTaKkTHe TOYKOBE 3BAPIOBAHHA THCKOM

Oco06iMBOCTI YyTBOPEHHS 3BAPHMUX 3’€JlHAHb NP KOHTAaKTHOMY TOYKOBOMY 3BapIOBaHHI.
EnexTponpoBiHICTe 30HM YTBOPEHHs 3BapHOi TO4YKM. HarpiB Mertany B 30HI 3BaprOBaHHS.
TexHosOrist TOYKOBOIO, pPEIbE(PHOrO, ULIOBHOTO 3BaplOBaHHA. 3BaplOBAHHSA HEOJHOPIAHUX
Marepiais.

Oco0mMBOCTI TEXHOJOTIYHUX MPOIECIB MPHU 3BApPIOBaHHI MAIIMHAMH 3MIHHOTO CTPyMY
IPOMHKCIIOBOT 1 MiJBUINEHOI YacTOTH, KOHACHCATOPHHMHU MAallMHAMH, MAIIMHAMH MOCTIHHOTO
ctpymy. KinbkicHa OLliHKa BIUIMBY OCHOBHHUX IMapaMeTpiB MPOIECY TOYKOBOTO 3BapIOBAHHS Ha
AKICTh 3BapHHX 3'eHaHb. OcoOMMBOCTI BHOOPY KepyBalbHHUX [iii 1 poOOTH aBTOMaTHYHHUX
pEryJsaToOpiB IapaMeTpiB 3BaplOBaHHA. Y3arajbHeHa CTPYKTypa MallMH 3MIHHOTO CTpyMy
IPOMMCIIOBOT 1 MIJBUIIEHOI YacTOTH, KOHIEHCATOPHMX MAIlMH, MAllUH IOCTIHHOIro CTpyMy.
Oco06mBOCTI MPUBOAIB CTUCKAHHS MAalllMH KOHTAaKTHOI'O 3BapioBaHHS. TumnoBa (yHKI[IOHaJIbHA
cXeMa pEeryjsaTopiB LMKIYy 3BaptoBaHHA. KOHTAakTOpM JUIsi TOYKOBHUX (LIOBHUX) MAIIUH.
3BaproOBaNIbHI €IEKTPOIH, METOAH MiABUIIEHHS CTIHKOCTI.

Jedextn 3BapHUX TOYOK, MPUUMHH 1X BHHUKHEHHS, CIOCOOM 3am00iraHHs yTBOPEHHIO.

11. CTnkOBe KOHTAKTHE 3BAPIOBAHHS

Oco0mmBOCTI YTBOPEHHS 3BapHHUX 3 €IHAHb NPU CTUKOBOMY KOHTAKTHOMY 3BapIOBaHHI
OTIOPOM 1 OIJIaBJICHHSIM. Y3arajbHeHa CTPYKTypa MalliH KOHTAKTHOTO CTHKOBOTO 3BapIOBAaHHSI.
VYMoBu 3a0e3nedyeHHsi CTIMKOCTI mpolecy oIuvlaBieHHs. KOHTakTHe CTHKOBE 3BaplOBaHHS 3
nonepeaHiM migirpiBaHHsM. CHCTEMHM KepyBaHHS MPOLIECOM OIUIABIEHHSAM: pPO3IMKHYTI, 3
KOpPEryBaJlbHUMHU 3B’SI3KaMHU 32 HAIpyTrolo, 3a CTPYMOM, 32 4aCTOTOO MyJbcalii cTpyMmy. CucreMu
aBTOMATHUYHOIO KOHTpPOJIIO 1 KepyBaHHS Ha ocHOBI MIKpoEOM. Apromaru3auii mnporueciB
TepMOOOPOOKH 3’€JTHAHb NIPU CTUKOBOMY KOHTAKTHOMY 3BaplOBaHHI.

JedexTu 3BapHUX 3’€JHaHb Ta IPUYUHU X BUHUKHEHHS, CIOCOOU 3a1100iraHHsl yTBOPEHHIO.

12. TpiluMHU B 3BAPHUX 3’ €IHAHHAX

Knacudikauist Tpimus. MexaHi3M YTBOPEHHS rapsyux Ta XOJOJHUX TPIIIMH y MPULIOBHIN
30HI Ta MeTaji LIBa NpPU 3BaplOBaHHI BYIJIEIIEBUX Ta JIETOBAHUX CTajel, OCHOBHI (hakTopu, 110
BIUIMBAIOTh HA YTBOPEHHS TPIIIMH.

13. Jepopmanii Ta Hanpy:KeHHs IPU 3BAPIOBaHHI

Knacudikamis 3BaproBaJbHUX HampyXeHb Ta Jedopmamiii. MexaHi3M  yTBOpEHHS
MOB3/JIOBXKHIX HaIlpyXkeHb Ta JedopMaliii B HaWMPOCTINIMX eeMEHTaX 3BapHUX KOHCTPYKIIH.
BrnnuB 3BaproBanbHUX HampyXeHb Ta Jedopmaiiii Ha SKICTh 3BapHUX BUPOOiB. Metoau
peryoBaHHs HaNpyskKeHb Ta edopmalliil Ipy 3BaproBaHHI.

14. TexHoJ10riuHi 0c00,1MBOCTi 3BAPIOBAHHSA BYIJIelleBUX Ta JIeTOBaHUX cTaJieil

Ckiaxg Ta BIAcCTUBOCTI HM3bKOBYTJICLIEBUX Ta JIeroBaHMX cTaje. OcoOnmBOCTI iX
3BaproBaHHS. OCOONMBOCTI 3BapIOBaHHS CEPEIHBO- Ta BUCOKOBYTJICLIEBUX CTasiel. 3BaplOBaHHs
TEPMIYHO 3MII[THEHUX HU3bKOBYTJIELIEBUX TAa HU3HKOJETOBAHUX CTaJICH.

15. TexHoJ10TriYHi 0c00J1MBOCTi 3BAPIOBAHHS HU3BKO- TA CePeIHbOJICTOBAHUX CTasel

Ckiaz Ta BIACTUBOCTI HU3bKO- Ta CEPEIHBOJICTOBAaHUX CTaJleH, BIUIUB JIETYIOUUX €JIEMEHTIB
Ha iX CTPYKTypy Ta BIAaCTHBOCTI.

16. TexHoJ10TiYHiI 0C00JIMBOCTI 3BAPIOBAHHA BUCOKOJIETOBAHUX CTaJIei

Knacudikaiisi BHCOKOJIETOBAaHUX CTalled 3a CTPYKTYpOIO Ta NpH3HAYCHHSM. 3arajibHi
npaBuja 3BaprOBaHHS HepkaBitoumx cranei. Kiacudikaliis enekTpoaiB i 3BaplOBaHHS
HepXKaBitouux crajei. Diarocu A JyroBOTO Ta €NEKTPOILIAKOBOIO 3BApIOBAHHS HEPKABIIOUHMX
CTaJIen.
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17. MeranypriiiHi Ta TeXHOJIOTiYHi 0c00JIMBOCTi 3BAPIOBAHHA KOJIbOPOBUX METAJIIB i
CILIABIB
HatiBaxxnuBiin 0coOJIMBOCTI Ta OCHOBHI CITOCOOW 3BapIOBaHHS aIIOMIiHIIO, TUTaHA, MiJli Ta
CIUIaBiB Ha iX OCHOBI. JledeKkTH MpH 3BaprOBaHHI KOJLOPOBHX METAIIB 31 CTAISIMU Ta MIXK COOOIO.
HatiBaxxnuBiin 0coOJMBOCTI 3BapIOBAHHS XIMIYHO aKTUBHUX METAJIIB Ta CIUIABIB Ha X OCHOBI.
18. HannaByienns
HanuiaBnenHsi, ocoOGIMBOCTI BiJHOBIIOBAIBHOTO HAIUIABJICHHS Ta HAIUIABJICHHS IIapiB 3i
CreniaJbHUMHU BIacTHBOCTIMH. CTPYKTypa HAIUTAaBICHOT'O METAIy Ta HOTro BIACTHBOCTI.
19. CniopigHeHi TexHoJ10Til 3BaplOBaHHSA
['azomomymeHeBe Ta Mja3MoBe pizaHHA. [ azorepMmiuHi crmocobu HamwieHHs. [lasHHs
marepiani. Kiacudikarist metosiB nasuus. OcoOIMBOCTI yTBOPEHHS MassHUX 3'€JHaHb. 3MOYYBaHHS
OCHOBHOI'O MaTrepially Ta pO3TiKaHHS IPUIIOK0, PO3YNHEHHS PUIIOEM OCHOBHOI'O METAY.
Kaninspsi siBuia npu nasuui. [Ipumnoi, npuHiunu ix po3poOku Ta BUOOPY.
20. In:keHepist moBepxHi i HAHOTEXHOJIOTIL
[ToBepxHeBi (isuko-ximMiuHi mporecu. MoaudikyBaHHS TOBEpXHI KOHIIEHTPOBAaHHUMU
notokamu eHeprii. BakyymHe ocamkenHs. lonna immuianTamis. EmektpoickpoBe jeryBaHHS.
Hudysiiine wnacwueHns. J[lepopmaniline 3minHeHHs. HanoTexHomorii Ta HaHOMaTepiaiu.
Oco06mmBOCTI TIPOIECIB 1 3aKOHOMIPHOCTI OTpUMaHHS TOKPHUTTIB. CTpyKTypa 1 BIIaCTHBOCTI
HOBEPXHEBUX IIAPIB.
21. BumipioBaHHsi, KOHTPOJIb Ta PeECTPaNisl pe3yJIbTATIB y 3BapIOBaHHI
3aco0u 1 MeToIM BUMIPIOBaHb NapaMeTpiB 3BapIOBAJILHOTO PEXUMY 1 BUMOTHM JIO0 HHX.
KaniOpyBanHs, Bepudikaiis 1 BajJijamis 3BaplOBAIbHOTO OOJIAJJHAHHSA, NEPIOJUYHICTh
KaJiOpyBaHHS Ta MiATBEPIKEHHS METPOJIOTITYHUX XapaKTEPUCTHK.
22. KoHTpOJb AKOCTI
Knacuoikamisi MeToiiB KOHTPOJIO SKOCTI 3BapHHUX 3'€qHaHb. PyHHIBHUI 1 HepyHHIBHHM
KOHTPOJIb. OpraHoJEeNTHYHI METOAN KOHTPOJIIO. YIIbTPa3BYKOBUI KOHTPOIb. KOHTpOIIE MeTo1aMu
aKycTu4Hoi emicii. KaniisipHi MeTo iy KOHTPOITt0. MarHiTOnopouIKoBUA METO KOHTPOITI0. MeTos
BUXPOBUX CTpyMiB. MeToJ MarHiTHoi aHizotpomii. Pagiorpagiunuii meton.
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Poznin « I HZKUHIPUHI' IAKOBAHb TA TAKYBAJIBHOI'O OBJIATHAHHS»

1. 3araabHi mo10KeHHS

Texnomoriuni mporiecd. OCHOBH Teopii MEPEeHOCYy: TMEepPeHOC IMITYJIbCy, €Heprii, MacH.
OcHOBHe piBHSHHS KiIHETHKH TporieciB. [IOHATTS po MIBUIKICTB MPOILECY, PYLIIHHY CHITY ITPOIECY
ta Horo omip. Knacudikamiss oCHOBHMX TeXHOJIOT1YHHMX mporieciB. [lepiognuni (UMKIIYHI) Ta
Oe3mepepBHi Mporecu. 3arajbHi MPUHIMIN IHXEHEPHO-TEXHIYHUX PO3PaxyHKIB mHapamerpiB i
XapaKTepUCTHK amapariB i MallWH: CTaTUKa MpOIECiB (3aKOHM PpIBHOBArM), MarepiajibHUM Ta
eHepreTUYHui Oanancy, KIHETUYHI TapaMeTpH, PO3MIpH anapaTis.

CydacHi MeTOIM aHamily Ta MOJICIIOBAHHS TEXHOJIOTIYHUX TmporeciB. DizuyHe
MozemoBaHHA. [IOHATTA Tpo MOAIOHICTH (I3UYHMX SBHUIL. YMOBHU OJHO3HAYHOCTI. AHami3
nudepeHIialbHUX PIBHAHb MeToJaMu Teopii momiOHocti. Ywucna (kputepii) moaiOHOCTI.
VY3arallbHEHHs EKCIEpUMEHTAIbHUX JaHMX 13 3aCTOCYBaHHSM pIBHAHb TMOJIOHOCTI; Mexi
3aCTOCYBaHHs PiBHSIHb. MeToJ1 aHai3y po3MipHocTei. OCHOBY IUIaHYBaHHS €KCIICPUMEHTIB.

MaremaTiuuHe MOJCIIOBaHHS. 3B’S30K MaTEeMAaTHYHOTO Ta (PI3MYHOTO MOJICTIOBAHHS.
AHaJITHYHE Ta YHCIOBE PO3B’SI3aHHS DPIBHSAHB, IO OMHCYIOTH TporiecH. Mojem mpoleciB 3a
BIZICYTHOCTI TOBHOTO MAaT€MaTHYHOTO OIKCY, MOJETI 13 30CEPEeKCHUMH 1 TOMIMPECHUMHI
napaMeTpamu.

TexHIKO-€KOHOMIYHI  OIIIHKKM e(EKTUBHOCTI TEXHOJIOTIYHUX TmporeciB. Onrumizaris
nporeciB. Kputepii onTuManbHOCTI MTPOIIECIB.

2. TizpomexaHivyHi mpouecu
Knacudikanis ta xapakrepucTuka HEOAHOPITHUX cucTeM. Knacudikaiis rigpomMexaHiyHuX
npoiieciB. MarepiaabHuii 6ajgaHc T1IpOMEXaHIYHUX MPOLIECIB.

3. OcHoBH rizpoanHamMiku
OCHOBHI XapakTEpUCTUKH TOTOKIB piauH. Pexxumu Teuii. PiBHAHHS HEPO3PHUBHOCTI
(cyuuteHOCT1) IOTOKY piauHu. PiBHssHHS Ha’e-Ctokca. HpIOTOHIBCBKI 1 HEHBIOTOHIBCHKI PITUHHU.
TouHi po3B’A3KM pIBHSAHb pyXy piauH. AHamiz piBHsAHHA Hap’e-Ctokca meromamu Teopii
NoJIOHOCTI. Y3aranbHeHi (KpuTepianbHi) pIBHAHHS TAPOIUHAMIKH.

4. DiabTpyBaHHA
®di3uyHa CyTHICTh mpoliecy (pibTpyBaHHSA Ta HOro 3acTocyBaHHs. PUIBTPYBaHHS MiJ JII€I0
nepenany TUCKiB. PymriiiHa cuma, omip i1 mBHIKICTH mpouecy. OCHOBHE KiHETHYHE PIBHSHHS
binpTpyBaHHSA. Pexumu mocTiHOTO mepenany THCKY Ta MOCTIMHOI IIBUAKOCTI (UIbTPYBaHHS.
OinprpyBanibHa anaparypa. Ounetpu ana muty. OurbTpu nepioAuyHol Ta Ge3nepepBHOT il I
cycreHnsiil. CxeMa po3paxyHKiB IMapaMeTpiB 1 XapaKTePUCTUK QUIbTPYBAILHUX araparis.

5. TlepemimyBaHHsl y piaikoMy cepeIoBHIILi
@di3uyHa CyTHICTh MpOLECY IMEpeMilllyBaHHs Ta IHOro 3acTocyBaHHS. [HTEHCHBHICTH Ta
e(eKTUBHICTh MPOIIECIB MepeMilllyBaHHsA. THUIU mepeMinryBalbHUX NpUCTpoiB. [lepemimnryBaHHs
HEHBIOTOHIBCHKUX pinnH. KpurepianabHa 3aleXHICTh JUIsI BU3HAUEHHS MOTYKHOCTI MEXaHIYHHX
nepeMillyBaJIbHUX MPHUCTPOIB 32 MOAU(IKOBAaHUMH YMCIaMu NoAibHoCTI (Kputepisimu) Eiinepa i
Peitnonpaca. Cxema po3paxyHKy MapaMeTpiB 1 XapaKTEPUCTUK MEPEMINTyBaTbHUX MPUCTPOIB.

6. MexaHiuyHi npouecu
®di3u4Ha CyTHICTH MPOIIECIB MOAPIOHEHHS TBEpIUX MaTepiaiiB. Metoau moapioHeHHs (Teopii
PeGinnepa, Kika-Kuprimuosa, Pirriarepa, Kypkosa ta iH). CxeMu yCTaHOBOK IS TIOJPIOHEHHS
TBepauX TUI. CXeMH po3paxyHKy MmapaMeTpiB 1 XapaKTEePUCTUK APOOAPOK.
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7. TenJuioBi npouecu.

Pons TeruioBux nponecis. Termouii 6ananc. [IpoMucioBi TermioHocii.

Buan TteroBux mporeciB, iX ocoOiauBocTi. OCHOBHI IMapaMeTpu 1 XapaKTEPUCTUKU Y
nporiecax Teruionepenayi. PymriiiHa cuiia TerIoBUX MPOIECiB.

Tennonposignicte. 3akoH Dyp’e—bio. Temneparypuuii  rpamient. KoedimienTn
TerutonposinHocTi. Jnudepenmianbue piBHIHHS TertonposigHocTti Pyp’e—Kipxroda. @opmymnu st
PO3paxyHKIB TeIUIonepeaadi yepe3 MiIocKi Ta MIIIHAPUYHI CTIHKU 32 CTAIliOHAPHOTO TEIIOBOTO
pexxumy. Tepmiuni omopu. Meronuka pilieHb 3a7ad y BUMAAKAX HECTAI[IOHAPHUX TEILIOBUX
PEKUMIB.

KonBekTuBHMIA TermooOMiH. Buaw pyxy piauH Ta TasiB (BUIbHA Ta BUMYIIICHA KOHBEKIIiS).
Pesxxumu pyxy piauH i rasiB (JTaMiHapHUM, TypOyneHTHUH ). 3akoH HetoTona—Pixmana. Jludepenuianbhi
PIBHSIHHS KOHBEKTHUBHOTO TerioooMiny. KoedimienTn TerioBiigayi Ta Temionepeaayi, MeTouKa
BHU3HAUEHHS 1 pO3paxyHKiB KoeQilieHTiB. PiBHAHHSA MOMIOHOCTI (KpUTepialbHI PiBHSHHS) IS
IPOIIeCiB KOHBEKTUBHOTO TEIIIOOOMiHY, METO/IMKA 1X 1HKEHEPHOTO 3aCTOCYBAaHHS.

TernnmooOMiH BHUIpOMiHIOBaHHAM: (i3muHi ocobmmBocTi mporecy. OCHOBHI  3aKOHHU
BunpominroBanu (I[lnanka, Crepana—bonbeumana, Kipxroga). Cxinagni (pagianiiHO-KOHBEKTHBHI)
npoIiecu TerI000MiHy, iX ocobmauBocTi. KoediieHTn TerioBigaadi npu BUIIPOMiHIOBAHHI.

8. HarpiBaHHs, 0X0/10/>KEHHA
3HaueHHs HArpiBaHHS, OXOJIOJKEHHS MPH 3A1MCHEHHI TEXHOJOTIYHMX MporneciB. I'paHuii
3aCTOCOBYBAaHUX TEMIIEpaTyp, BUOIp BIJIMOBIIHOIO TEIUIOHOCIA 1 OXOJOKYHOUOIOo areHTa.
Knacudikamis rterooOmiHHOT  amapatypu. TemnmooOminHa — amaparypa.  KoxyxoTpyOHi
TEIIOOOMIHHUKH, OAHO- 1 OararoxojoBi. IHmI TunM TemmooOMiHHUKIB. CxeMa po3paxyHKiB
OCHOBHHUX MapaMeTpiB 1 XapaKTEpUCTHUK TEIUI00OMIHHOI amnaparypu. OOYUCIEHHS cepelHbOl
PI3HMIII TeMIepaTyp i NpsMOTedil, MPOTUTEYI].

9. CywiHus

@®i3UyHa CyTHICTh IPOLECY CYIIIHHS Ta Horo 3actocyBaHHs. CriocoOu TEMIOBOIO CYIIIHHS.
PiBHOBa)kHa BOJIOTICTB 1 3B 30K BOJIOTH 3 BUCYIIyBaHMMH MaTepiasiamMu. BiacTuBOCTI Bojororo
noBiTps. I1o0ynoBa «/—d»-niarpamMu J1j1st BOJIOTOTO MOBITPS, METOUKA IPAKTUYHOTO BUKOPUCTAHHS
niarpamu. MatepiajibHuUi 1 TEIUIOBUH OalaHCH CyIIiHHA. 300pa)KeHHs MPOLECIB CYIIiHHS Ha «/—d»-
niarpaMi Bosiororo moBiTps. [IpHHIMIOBI CXeMHM TMPOLECIB CYUIIHHA Ta pPO3paxyHKH i3
BUKOPUCTAHHIM «I—d»-miarpamu. OCHOBHI THIHA MPOMHUCIOBHX cymiapok. Cxema po3paxyHKY
napaMeTpiB 1 TEXHIYHUX XapaKTEPUCTUK CYIIapOK.

10. MamuHHu i TeXHOJIOTIi NaKyBaHHSA

THUMOBI KOHCTPYKTUBHI CXeMHU MPUCTPOIB 11 OApOMETPUIYHOTO (pacyBaHHS P1JIKUX MPOAYKTIB.
[lpyHIMIIN Ta BUKOPHCTAHHA METOJIB JO3yBaHHS PIIKUX TNPOAYKTIB 3a PYIIIHHOIW CHIIOHN.
[igpaBnivyHi cCXeMH 3alIOBHEHHSI TapH P1AKOIO MPOAYKIIi€t0. THIOBI KOHCTPYKTHBHI CXEMH ITPUCTPOIB
JUISL I03yBaHHS CUIKHX MPOAYKTIB 0€3 pyXOMHUX pOOOUUX OpraHiB, 3 00€pTOBUM POOOYHM OPraHOM,
3 MOCTYNAIBHUM Ta KOJIMBATLHUM PYXOM poOOUHX OpraHiB. THIIOBI KOHCTPYKTUBHI CXEMH IIPUCTPOIB
TuTst (hacyBaHHS PIAKUX IPOAYKTIB OapOMETpUUHUM, HaA0APOMETPUYHUM Ta BAKYyYMHHUM CITOCOOaMHU.
®i3UyH1 BIACTHBOCTI B'SI3KUX MPOAYKTIB. TUITOBI KOHCTPYKTHBHI CXEMHU MPUCTPOIB TSI X T03yBaHHS.
®i3UyH1 BJIACTUBOCTI IJIACTUYHUX TPOAYKTIB. THIOBI KOHCTPYKTHBHI CXEMH MPHUCTPOIB IS iX
no3yBaHHs. Kputepii oiiHku moxuOku mo3yBaHHs. Kiacudikailist 1 TUIIOBI KOHCTPYKTHBHI CXEMHU
MalllMH JUIi NaKyBaHHsS INTYYHUX BUPOOIB. Y3arajgbHEHa CTPYKTypa Ta CXeMa IPUCTPOIO IS
NaKyBaHHS MPOIYKIi B M sIKE TaKoBaHHs. Buau 3BaproBaHHs nojiMepHUX nakoBaHb. Kimacudikaris
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Ta TUIOBI KOHCTPYKTHUBHI CXEMH NPHUCTPOIB MOJAYi PYJIOHHUX MaKyBIbHUX MarepianiB. Cxemu
MEXaHi3MiB, 1110 3a0e3Me4yI0Th PyX PYJOHHHX MaTepiaiiB. CXeMH Ta MPUHIMUI Aii MaKyBaJIbHUX
MAIlIMH BEPTHUKATLHOTO TUITY, CTBOPIOOUMX IIOCKUH MaKeT.

11. CyuacHi MeTOIH PO3PAXyHKIiB 00J1aITHAHHS
Knacudikamis icHylOUMX YHUCIOBHX METOMIB JOCIIDKEHHS HAIMpYy>KeHO- J1e(hOopMOBaHOTO
CTaHy MaIllMH 1 OOJaJHAHHS, IO 3HAXOMATHCS MiJ JI€I0 CKIAJHUX CTATUYHUX, IUKIIYHUX Ta
TEMIIEPATYPHUX HABAHTAKEHb.

12. KoHcTpykuii Ta NpMHIMII POOOTH MAIIIUH Ta 00J1aHAHHA
Knacudikamiss ymoB poboTu MammH Ta obOnamgHaHHs. CHIIOBE CTaTUYHE HABAHTAKCHHS.
[{ukniyHi HaBaHTaXXeHHA nepioanyHoi Ail. TemnepaTypHi HaBaHTaxeHHs. [ pannuni ymoBu. CxeMu
pYHHYBaHHS MallllH Ta 00JIaJHaHHS.

13. OcHoBHI cniBBiTHOIEHHSI MeXaHiKH 1e()OPMOBAHOI0 TBEPAOIO Tijia
I'eomerpuyni cmiBBigHOmIeHHS. Di3uuHi cmiBBigHOIIeHHS. CITIBBIIHOIICHHS PIBHOBAru.
['parnyni ymoBH. MexaHika pyiiHyBaHHS. Y MOBH HaKOMTUYEHHS J1e(DEKTiB B €IeMEHTaX MalIWH Ta
0o0naHaHHS.

14. Knacudikaunis Ta ananis rinores Teopiii 000710HOK
Bubip cucremu rinores, o A03BOJISIOTh MOJIEIIIOBATH HEOTHOPIAHUN pO3MOALT nedopMartiii
MOTIEPEYHOTO  3CYBY JUIS MOXJIMBOCTI TMOOYJIOBM MAaTeMaTHYHOI MOJETI pYyWHYBaHHS
OaraTomapoBUX KOMIIO3UTHUX €JEMEHTIB OONagHaHHS XIMIYHMX BUPOOHHITB. MaTemaTHuHa
MOJIeJIh PO3paxXyHKy MIITHOCTI €JIeMEHTIB 00JIaJHAHHS Ha OCHOB1 0€3MOMEHTHO1 Teopii MIacTUH Ta
000510HOK. MaTtemMaTuyHa MOJENlb PO3PAXyHKY MIIIHOCTI €JIeMEHTIB MalluH Ta oOJaJHaHHS Ha
OCHOBI MOMEHTHO{ Te€opii 000JIOHOK.

15. OcHOBM 4YHCJIOBHX MeTO/iB PO3PaXyHKiB 00/1aJHAHHA

OcHOBM BapialifHOTO MIAXOAY IO BHUPILIEHHS 3aJad BU3HAUYEHHS J1e(OPMOBAHOIO CTaHY
KOHCTpyKUid. DyHKIIOHAMN Ta iX BIacTUBOCTI. Bapiawis gyHkuioHany. BapiauiiHuii npuHoun
Jlarpan>xa. OcHOBHI noJj10’keHHsI MeToy Putia Ta Mmetony byOHoBa-I" anbopkina. MeTo ckiHueHUX
esieMeHTiB. OCHOBHI MOHATTS MPO TUCKpeTHY Monenb. Knacudikaiist BUIB CKIHUEHUX €JIEMEHTIB.
[TonsaTTs mpo anmpokcumyrodi (yHKIii. MaTpuis *KOPCTKOCTI CKIHYEHOTo elieMeHTa. 3arajibHa
Mpoleaypa BUBOJY BHPAXKECHHs ISl OTPUMAaHHS KOe(illi€HTIB MaTpPHUIll KOPCTKOCTI CKIHUEHOTO
esnieMenTa. Pi3uyHMi 3MicT KoedillieHTIB MaTPHII KOPCTKOCTI CKiHUeHOTo eneMeHTa. [ToHaTTs mpo
r1106anpHy HyMepallilo By3J1iB KOHCTPYKIIii, By3JI0Be HaBaHTakeHHs. ['panuuHni ymoBu. [Iponenypa
noOy/0BU 3arajbHOI MaTpPHUIIl KOPCTKOCTI KOHCTPYKIIii. [ 106anbHa cuctemMa piBHSHb PIBHOBArH.
[Tpstmi Ta iTepaliiiHi METOAU BUPIIIEHHS CUCTEM JIiHIMHUX piBHAHb. OCHOBHI MOJOXKEHHS PO
¢i13uuHO HemiHiMHE nedopMmyBaHHS Marepiany. JliHeapu3zallis HeNIHIMHUX pIBHSHb MEXaHIKH.
Metoau BupillleHHs HeNiHIHHUX piBHSAHB. AHAJ3 Cy4acCHUX aJITOPUTMIB JUHAMIYHOTO PO3paxXyHKY
KOHCTPYKILINA. AJTOPUTMU PO3PaXyHKy KOHCTPYKLIH MpH NPUMYCOBHX KoIMBaHHSX. Edekt
PE30HAHCY.

16. OcHoBH MexaHiku cyniibHUX cepenoumy (MCC)

INnmoresu MCC 1 iX ponas mpu po3poOIi MaTeMaTHUYHUX MOJenei. 3amadl MeXaHiKd
cyminpHOTO cepenoBuia. [louarts kontTuryymy. Jlarpanxesi Ta EitnepeBi koopAuHATH IJIs1 OTIHCY
pyXy TiI, MaTepianbHa abo cyOcTaHIioHaabHa oXiaHa 3a yacoM. KoopauHaTHi cuctemu. [loHITTS
BekTopa. [IpeacraBieHHss BEKTOPIB B MPSIMOKYTHHX 1 KOCOKYTHHUX MPSMOJIIHIMHUX KOOpAMHATAX.
OcHOBHHUIA 1 B3aeMHUN BEKTOpHI Oaszucu. Himuii, BUIBHMI, KOBapiaHTHHUN 1 KOHTpaBapiaHTHUH
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innexkcu. Busnauenns tenszopa. IIpencraBieHHs: TEeH30piB Yepe3 BEKTOPH OCHOBHOTO 1 B3aEMHOTO
0a3uciB, BEKTOPHHI CYNpoOBiA. YHapHI Ail HaJ TCH30pOM: TPAHCIOHYBaHHS, CKaJIIpHA 3rOpTKa,
BEKTOpHA 3rOpTKa, CiJl TeH3opa. biHapHi omepamii 3 TEH30paMHu: CyMmMa TEH30piB, CKaJSAPHHIA
NOOYTOK, TOJBIMHMN CKaISApHUA JOOYTOK, BEKTOPHHMHA JOOYTOK, TEH30pHHUU JOOYTOK.
HudepenuiroBanns TeH30piB. Oneparop I'aminbrona. Oneparopu rpaaieHTa, TMBEpPreHilii 1 poropa,
ix ¢i3nyHM Ta MaTeMaTHUHUH 3MicT. [Ipukianum 3acTocyBanHs HuX onepaTopis B piBHAHHIX MCC.
KpuBominiitai koopaunatu. JudepeniitoBanHs TeH30piB B KpUBOJiHIMHNUX KoopauHaTax. Di3uuHi
3akoHU JUIs TBepaux Tin. [lpencraBneHHs (i3MYHMX pIBHAHB CTaHy B TEH3O0pHIH Qopmi.
CriBBiTHOIICHHA MIX Hampy>KeHHSM 1 MBUAKICTIO nedopmarii uist piauH 1 ra3iB. 3akon Hap’e-
Crokca. JleBiaTOpHI Ta cepeHi HanpyXeHHs B piauHi. 3aKoH 30epexeHHs Macu. BuBia piBHIHHS
HEpO3pUBHOCTI. [HBapianTHa ¢opMa piBHAHHA 30epexeHHs] MacH. PiBHsHHA pyxy. Popmu 3anucy
mudepeHianbHOro piBHSAHHS pyXy. PiBHSHHS piBHOBaru i TEH30pH HampykeHb B JlarpaHxeBux
sminaux. Tenszopu [liomu ta Komi-Eiinepa. 3B'a30k MiX TEH30pOM Hampy>KeHHS 1 BEKTOPOM
HanpykeHHs. HopMmanbHe 3ycw/uis 1 HampyXeHHs Ha moBepxHi. JloTMYHE HampyXeHHsS Ha
noBepxHi. [lpuamun JlamamOepa. 3akoH 30epekeHHsS KUIBKOCTI pyXy (IMIMysbCy). 3akoH
30epexxeHHs MeXaHI4HOl eHeprii. 3akoH 30epekeHHs MOBHOI eHeprii. OCHOBHa cucTema
mudepenmianbaux piBHIHE MCC. OcHoBHi piBHssHHES MCC a5t piguH Ta ra3is.
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Pozain «ITPUKJIATHA TEOMETPIA TA IHHKEHEPHA I'PA®IKA»

Koniuni nepepizu. [ToBepxHi ApyTroro nopsaxy.

[TepeTBOopeHHsT KOOpAMHAT (OPTOTOHAIBHI, a)iHHI, TPOCKTHUBHI).

Meton npoekuiil. Llentpanbhe, napasenbHe Ta OPTOroHaIbHE MPOEKIIIFOBaHHS.
Kiacudikarris siHii, MOBEpXOHH 1 TIJI.

EBoJIrOTH Ta €BOJIBBEHTH.

[leperun niHiiA, TOBEPXOHB 1 TiJI.

Po3roprku noBepxoHs.

Jlotnyna, kpuBHHA Ta ckpyT JHiHii. Dopmynu Ceppe-Dpene.

A Al o

[TapameTrpuuni noBepxHi. KpuBi Ha MOBEpXHSX.
. [lepa Ta gpyra kBaapaTu4Hi GOpPMH MOBEPXHI.
. T'eonesnuni niHii.

. CxnazieH1 KpuBi Ta MMOBEPXHi.

—_ —
— O

—_—
W N

. Meronu iHTepnosmii Ta anpokcuMarii.

H
o

. Kpusi ta noBepxHi bessbe.

—_
9]

. Pauionaneni B-cnaitau.

—_
o)

. PartionanbHi B-crimaiftHOBi moBepxHi.

—_
3

. [lapameTpuuHe reoMeTpUIHE MOJICITIOBAHHS JIIHIH, TOBEPXOHb 1 TiJ.

—
o0

. TBepnotinbHe MoaentoBanHs. B-rep, C-rep ta O-rep meroau.
. [lapameTpruHe KOHCTPYIOBaHHS AeTalel 1 CKIIaJJaHHUX OJIUHUILb.
. ABTOMaTH30BaHE T€OMETPUYHE MOJICTIOBAHHS TEXHIYHUX 00’ €KTIB 1 MPOIIECIB.

N —
S O

PEKOMEH/IOBAHA JIITEPATYPA

1. KypbaroBa I.M.. Iudepenuiansna reomerpis. Yactuna I: meroxn. moci6. — Oxpeca: OHY,
2020. — 66 c.

2. I'pabuenko A.l., lo6pockok B.JI. Teopist 3D monentoBanHs: HaBd. moci6. — Xapkis: HTY
"XTII", 2009. — 230 c.

3. IHampueBchkuii b.O. Cucremu 3D wmopemroBaHHsg: Hay. moci0. / ITampueBcekuii B.O.,
Banenwkwuii, b.I1., Bapaniupkuit T.JL.— Jlynek: JIHTY, 2016. — 176 c.

4. Banin B.B., Bipuenko I'.A., 30pyuskuit O.B. TeopernyHi OCHOBH KOMII IOTEPHOTO
T€OMETPUYHOTO MOJICTFOBAHHS aBialliifHOi TexHIKU: HaB4. moci6. Kuis: HTYY “KIII”, 2013.
124 c.

42



HEPEJIIK IIMTAHD UISA IMCBMOBOI'O TECTYBAHHSA

1. [HOOPMATHUKA
1. OcHoBu iHpopmMaTUKH

[Ipeamer Ta 3amadi iHhpopmatuku. CTpykTypa iHGOpPMAIIHHOT CHCTEMH, BU3HAYCHHS TEPMIHY
iHdopmartii, iHhopmariiiHoi cucTemMu, TexHoIorii. OCHOBHI HAMPSIMKHU Ta €Talll PO3BUTKY CYy4acCHUX
iHpoOpMaIIfHIX TEXHOJIOTIMH.

Indopmaris Ta ii BmactuBocti. Knacudikaris 1 kogyanHus iHdopmartii. [Hdpopmarris Ta gaHi.
Indopmartist gk BiqoOpaXeHHs 3aKOHY BCEOIYHOTO 3B’SI3KY 1 B3a€EMO/IT SBUII 1 IPOIIECIB B IPUPOIL
Ta CYCHIIBCTBI; JpKepeno iH(opmallii, CUTHAJI, METOJIM PEECTpallii 1 OmpaIfoBaHHs CUTHAJIB 1 iX

Tennenuii cydacHux iHpopmamiiftaux texHonorid. Heiponni mepexi. LlITy4Huii iHTENEKT.
[ndopmariiitni TexHosorii 00poOKH JaHUX, KEpyBaHHS — CTPYKTYpa, BuAU. [HdopMmaltiliHi TeXHOIOT1i
HiATPUMKH MPUAHATTS pillieHb, €KCIIEPTHUX CUCTEM TOILLIO.

«Industry» 4.0. YerBepra mnpommucioBa pesoiouis. CTpyKTypa CydacHOro BUPOOHHUITBA
(po3ymHua adpuka). Industry 4.0 — CmapTusartis.

Jloriura ctpykrypa mepcoHaimpbHoro komm'iorepa (IIK). OcHoBu anreOpu jorikm —
MO3HAYECHHS, OCHOBHI JIOT14HI (yHKIIi1, pOpMYBaHHS JIOTTYHUX CXEM JUIS IPEJICTABICHHS AITOPUTMIB
BukoHaHHs koMaH B [TK. O6po0Oka noriunoi indopmanii. OCHOBHI 3aKOHHM JIOTIKH 1 JIOTTYHI (PYHKIII.

2. OnpauroBanHs pisHux ¢gopm indgopmauii B ABilikoBoMy koai. KogyBanHs1 cMMBOJILHOI
(TekcToBoi) iHopmaii.

[TpencraBnenns iHpopmauii B nepcoHanpHOMy Komi 'totepi (IIK). CumBonbHa 1 aHamorona
dopma npencrasieHHs iHpopmanii. KonxyBanusa iHpopmanii: MeToau KogayBaHHs, 6a3a, JOBXKHMHA 1
€MHICTh Kofy, cuctemu uucieHHs (CY). Ilpasuna nepexony Bix oxniei CY no ixmoi. IlepeBaru
JBiliKOBOro Kony. ApudMmernyHi Aii B pi3HUX cucTeMmax yucieHHs. [Ipsmuil, nonmoBHio0umii i
3BOPOTHUM KOJU BiJI’EMHOTO YHCIIA 1 1X 3aCTOCYBaHHS B 00UUCITIOBAIBHIN TEXHIIII.

Konysanns aynio 1 Bigeo iHopmarii. Lludposi Ta anamorosi curaiai. AHanorona 1 ugposa
¢dopma BinoOpaxenns iHpopmanii (ALl 1 LIAII). KoxyBanus rpadiuyHux naHuX; pacTpoBa 1
BEKTOpHA rpadika; NpUHIUI JeKOMIIO3MIIII IPHU KOyBaHHI KOJIbOPOBOI rpadiku; KOJAYyBaHHS 3BYKY
(aynio iHpopmarii); popmatu FM 1 Wave Table.

3. CTPyKTYpPHO-JI0ri4YHA cXeMa KOMII’I0Tepa i 0y0Ba MepCcoOHATbHUX KOMII'IOTepiB.

Knacudixauis I1K — Benuki, mani, cynep 11K, nepconanbhi, nepeHocHi. TeHnaeH1ii po3BUTKY
[1K — miHiaTIOpu3alis, BUAKOIISA, 00CAT MaM'sTi, IPOrpaMoOBaHi MOXKIUBOCTI.

@®yHk1ioHambHO-cTpyKTypHa opradizamis [IK. OcnoBui Omoku IIK, iXx npusHaueHHs 1
xapakTepucTuku. CTpyKTypHO-JIOTi4HAa cxeMa 1 ocHOBHI enemeHtH [IK, iX B3aemomist; mpuctpiit
KepyBaHHs (F€HepaTop TAaKTOBOI YacTOTH); MPHUCTPOi BBOAY 1 BMBOIY Ta 30epiraHHs iHopMarii
(BHYTpIIIHA 1 30BHILIHS I1aM’Th); apu(METUYHO JIOTTUHUN TPUCTPIi.

CucremHuil iHTEepdeiic, TUIIH MIKPOIPOLECOPIB, iX CTpyKTypa. MaTepuHChbKa IjlaTa — poJib,
(byHKI1OHATBHI XapaKTEPUCTHKH.

[ToHATTS MPOrpaMOBAHOTO KOHTPOJIEPY — POJIb B OOUMCITIOBAJIBHIN CHCTEMi, MOKIUBOCTI Ta
HEPCIEKTHUBH 3aCTOCYBaHHS.

daiinoBa opraizaiis nam’sTi s poOoTu 3 iHpopMariero; mporpamHi daitnu i paitm ganux;
aTpuOyTH (aiiiB; CTUCHEHHS 1 apXiBarlis (aiiiB; 30epiranns ¢aiaiB Ha 30BHIMIHIX HOCISIX.

Amapatne 3a6e3neuenns [1K: 6a30Bi 1 107aTKOBI IPUCTPOI IJIs1 ONpaIOBaHHs, 30€pEKEeHHS 1
00MiHy iH(pOpMAITI€TO.
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Komm'toTepHi Mepeki — apXiTeKTypa, arnmapaTHi MOKIUBOCTI. JIOKambHI Mepexi, 0COOIMBOCTI
oprasizarlii, METOJI1 JJOCTYITY.

4. Ilporpamue 3a0e3ne4eHHs MEPCOHAIBLHUX KOMII’IOTEPIiB.

Knacudikamis nporpamaoro 3adesneuenHs. CuctemHe nporpamue 3abe3nedeHHs. [ToHATTS
PO CHUCTEMHE IporpamHe 3a0e3nedeHHsl Ta Horo mnpusHadyeHHs. OmeparniitHa cucrema 1K 1 11
ckianoBi. Tumm 1 Bepcii oneparniitaux cuctem. Po6ora 3 ¢paitnamu B OC Windows. lepapxist 06’ exTiB
daitnosoi cucremn Windows. Microsoft Office.

[TonsaTTs mpo npaiiBepu Ta iX Npu3HAUYeHHsA. Tunu 1 mpusHaueHHs yTwimit. llpukmagHe
nporpaMHe 3abe3nedeHHs. [Ipu3HaueHHS 1 OCHOBHI MOKJIMBOCTI TeKcTOBUX pemakropiB (TP).
Jloriuna opranizariis indopmartii y TP. Turmmmu cygacaux TP 1 ixHi 0coGauBOCTI.

IIpu3HaueHHs 1 OCHOBHI MOXJIMBOCTI enekTpoHHHX Tabmuupb (ET). Jloriuna opranizaris
indopmaunii y ET. Ilpunuunu ¢popmysanns hopmyn i modynosu giarpamy ET. Tunu cyyacuux ET ta
ix ocobmuBocTi. Tabmumunawmii mpouecop Exel: inTepdeiic, TeXHOI0TIS pOOOTH B €IEKTPOHHIN TaOIUII.

[Tpu3HayeHHs 1 OCHOBHI MOXIIMBOCTI cucteM ympasiinHs 6a3zamu ganux (CYBJI). Jloriuna
opranizauis indpopmariii B CYB/I. [Ipuanunu hopmyBanHs Tabnuib, 3anuTiB, ¢opm i3BitiB B CYB/I.
Turu cygacanx CYB/] Ta ixHi 0cOOIMBOCTI.

[Tpu3HadeHHs i OCHOBHI MOXJIMBOCTI Tpadiunux penakropiB (I'P). Tumm cygacnux I'P Ta ix
0COOJIMBOCTI.

[Iporpamue 3abe3neuenHss s [aTepHery. bpay3epu, OCHOBHI TuUNU 1 (YHKI[IOHATIbHI
moxuuBocTi. [lomykoBi cucremu. Yrtumith st pobotn B IHrepHer. HaBuanmbHi mporpamu.
EnextponHi nigpydynuku ta eHuukionenii. [Iporpamu /i TecTyBaHHS 1 IEpeBIPKU 3HAHb.

[Tpuknaau cnenianizoBaHOTr0 IpOrpaMHOro 3adesneyeHHs. [Iporpamui npogyKTH Ta iX OCHOBHI
xapaktepucTuku. Cuctemu aBromaTn3oBaHoro mnpoektyBaHHs (CAD), cuctemu aBromaTH3alli
1HXeHepHuX po3paxyHkiB 1 gociimxkeHb (CAE), cucremu aBTromarusamii BupoOHuurtsa (CAM),
CUCTEMHM aBTOMaTH3alli JokyMeHToo0iry (PDM).

[HTENeKTyalIbHI CHCTEMH — TIOHATTS INTYYHOTO IHTEJIEKTY, HANPSIMKH PO3BHUTKY, €KCIIEPTHI
CUCTEMH Ta iX Kiacuikaris.

5. AaropurmMisauisi i nporpaMmyBaHHs

MoBu nporpamyBanHs. AndasiT MOBM INporpamyBaHHs. IneHTHdikaTop. MamuHHUN KOZ.
TpaHCIATOPU-KOMIIUIATOPH Ta IHTEPIPETATOPH.

OcHoBH anropuTMmi3zalii 1 mporpaMmyBaHHs. AIropuT™ 1 fioro BiactuBocTi. Criocodu 3amnucy
anropuTtMmy. 3o0paxkeHHs 1 (YHKIIIOHAIBHUA 3MICT OCHOBHUX CHMBOJIB OJoK-cxeMm. [lpukmnamam
noOy10BU anropuTMiB. [IpuHIKIIN CTPYKTYpHOTO MpOorpaMyBaHHs 1 6a30B1 CTPYKTYpH aJrOPUTMIB.

CrtpykTypa Ta NpUHIMI MOOYAOBH mporpam, Au3aiH. OCHOBHI OJIOKM Mporpamu, MpaBuia
¢dopmyBanHs. 3agaya, aNropuTM, Mporpama, IporpaMHa cuctema. Etanu po3poOKu mporpam:
MIOCTaHOBKA 3aj1ayi; aHali3, (jopManizoBaHuil onuc 3a1a4i 1 BUOIp MOJIeINi; MPOEKTYBAHHS 3arajbHOi
CTPYKTYpPH MPOTPaMu; IPOTrpaMyBaHHsI; HAJIaroJKEHHs 1 BepuQiKkallis; OTpUMaHHA Ta IHTEpIIpeTaris
pe3yibTary; myOaiKyBaHHS 1 epeaya pe3ysibTaTiB 3aMOBHHUKY; CYIPOBiI IPOTPaMH.

Hanaromxkenns nmporpaMm. Tumu moMWIOK, sSIKi MOKYTh TPAIUIATACH TIPH PO3pOOII Mporpam.
PexxuMu 1 koMaHAM HajaroKeHHs. BTpy4yaHHs y Xi BUKOHaHHs IporpaMu. BcTaHOBIEHHS TOYOK
CIIOCTEPEKEHHS.

3aranpHi TIOHATTSA TIPO BUpas3H, omnepanau, omepamii. [IpaBunma ckiagaHHs BHUpas3iB.
®dopmyBaHHS apupMETHIHUX BHUpa3iB. Apudmernuni omepariii. Bupasu 1 omepairii BigHOIICHHS.
Jloriuni Bupasu i onepartii. [Ipiopurer BUKOHaHHS onepartiii.
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ba3oBi omeparopm MoBHM mporpamyBaHHs. BryTpimmi Martematuuni ¢yskmii. I[IpocTi
orepaTopH, IXHi TUIIH, IPU3HAYCHHS 1 MpaBuia 3anucy. CTpykTypoBaHi oneparopu. [Ipu3nauenss i
npaBuia ¢popmyBanHs. Oniepatopu BBOAY-BHBOAY iH(MOpMAaITii.

OrnepaTopy TEpEeBIPKM YMOBH, iXHI THUIIM NpH3HAYCHHS 1 TpaBuia 3amucy. Peamizamis
pO3Tay’KEHUX aJrOpUTMIB 3a JIONIOMOI'OI0 ONEpaTopiB NepeBipku ymoBuU. Omepartopu BHOOpY.
[Tpuknaayu BUKOPUCTAHHS ONEPATOPiB MEPEBIPKH YMOBH 1 BHOODY.

Omnepatopu 1MKITy, X TUIH, TPU3HAUYEHHS 1 npaBuia 3anucy. Oneparop LUKy i3 Hamepen
BiJIOMOIO K1JIbKICTIO TIOBTOPEHb, MAPAMETPH 1 0COOIMBOCTI BUKOpHUCTaHHA. OrepaTopy nepepruBaHHs
1 mpooBXKeHHA IUKIIIB. OnepaTop MUKITY i3 Hamepel HEBiAOMOIO KUIbKICTIO TOBTOPEHb; TapaMeTpH
1 0ocoOmMBOCTI BUKOpUcTaHHs. [{ukim 1 po6oTa 3 MacMBaMu; MOITYK MaKCUMaJIbHOTO 1 MiHIMQJIBHOTO
€JIEMEHTIB; COPTYBaHHS 1 BIOPSAKYBaHHS MaCUBY.

CrpykTtypoBane (MomyibHe) mporpamyBanHs. llponeaypu (PyHkmii 1 miamporpamu)
BHYTPIIIHI 1 30BHIIIHI TPOLEAYPH.

3aranpHi TOHATTS NPO MPOLEAYPH Ta iX mpu3HadeHHs. Po3aineHHs mpoueayp Ha QyHKUIT i
HiANporpamMu, Ha BHYTPIIIHI Ta 30BHINIHI PYHKIIT 1 MiIpOrpaMu, 0COOIMBOCTI iX BUKOPUCTAHHS.

PexypcuBHE BUKOPUCTAHHS ITiIIPOTpaM; IPpU3HAYEHHS; IpsiMa 1 Heripsima pekypcist. [Tpuxmaam
PEKYPCUBHHX ITiIITPOTPaM.

6. OcHOBM MaTeMaTHYHOI'0 MO/ICJIIOBAHHA HA KOMII'I0Tepi

MoentoBaHHs MPOIECIB 1 CUCTEM B iHXKEHEPHIH MpakTUIli. AHaI0roBi i udpoBi Moaeni. Buau
MoJielieil — HaTypHi, MaclITalOHi, YMCIIOBi, aHAJIOTOBI (Pi3WYHI, aHATIOTOB1, MATEeMaTHUYHI1, TUCKPETH1
(uucenbHi). Komn’roTepHe MoienoBaHHS B HAayIll 1 TEXHILIL.

[TinroroBka 10 po3poOku mporpam. dopmanizanis, anropurMizanis. Po3poOka i TecTyBaHHs
nporpamu. Po3po0ka rpadiunoi yactunu. [lpoextyBanss iHTepdeiicy 1 ohpopMIIeHHS MPOrpaMHOro
3a0e3neyeHHs.
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2 MEXAHIKA MATEPIAJIB I KOHCTPYKIIIN

1. I'oy10BHI NOHATTS, riNOTE3W TA MPUHIMIIH
Peanpauit 00’ekT Ta #ioro po3paxynkoBa cxema. OCHOBHI Mojeni marepiany, Gopmu Tifna,
HaBaHTaXeHb. OCHOBHI NPUHIMINM MEXaHIKM MaTepiayliB 1 KOHCTPYKIIH; BHYTPIIIHI CHJIM Ta
METOAM 1X BU3HAUCHHS, HAIPYXECHHs, nepemimenHs, aedopmarii. OnopHi npuctpoi iX peaxiiii.
Enropu BHYTPILITHIX CHJI UL CTEPKHIB.

2. T'eoMmeTpuYHI XapaKTEePUCTHKHU IJIOCKUX Nepepi3iB
[Tnoma, craTHyHI MOMEHTH TUIOIT, MOMEHTH 1HepIlii. Bu3HaueHHs MOMEHTIB 1HEpITii BiTHOCHO
napajieJIbHUX OCEH Ta MPpHU MOBOPOTI 0ceit koopauHAT. ['0JI0BHI OCi Ta TOJI0BHI MOMEHTH 1HEpIIii, X
BU3HAUEHHS. MOMEHTH 1HEpIlii IPOCTHX Ta CKIATHUX Diryp.

3. Po3TsiranHs i cTUCKaHHA cTep:kKHiB. MeXaHIYHi XapakTepucTHKH MaTepiaiB 3a
YHCTOIr0 PO3TALY i CTHCKY
Busnauenns HampyxkeHb 1 Jedopmamiidi 3a  po3TAry-ctucky. IloTeHmianpHa eHepris
nedopmarii CTepKHS 3a PO3TATY-CTUCKY. BH3HA4YeHHS OCHOBHHMX MEXaHIYHHMX XapaKTEPHCTHK
MmartepiajliB IpH pO3TATraHHI 1 CTUCKaHHI. BU3HaYeHHs MONMyCTUMUX HampyXeHb. Po3paxyHKu Ha
MIIHICTh 1 JKOPCTKICTb CTEP)KHIB 32 PO3TATAHHSA 1 CTHCKaHHS. YMOBHM MIIIHOCTI 1 JKOPCTKOCTI.
Po3paxyHOK cTaTUYHO HEBU3HAUYBAHUX CTEPXKHIB

4. OcHOBH TeOpil HANIPYKEHOT0 i 1e(h)OPMOBAHOIO CTAHY

Hanpyxenuil cTaH Tina B TOYLi: MOHATTS MpO HANpy>KEHHs, TEH30p HaIpPYyKeHb;
mudepeHLianbHl piBHAHHA piBHOBard (piBHsAHHSA Hap’e-Komii); 3akoH mMapHOCTI JOTHYHUX
Halpy’>KeHb, BHU3HAYCHHS HAIPYKeHb Ha JOBUIBHINA IUIOMIAJI; TOJOBHI OCi Ta TOJOBHI
HaNpy>KeHHsI, BUIM HANPYXEHOTO CTaHy; OKTAeAPHYHI TUIOIAJAKH Ta OKTACAPUYHI HANPY>KEHHS;
HaANOUIbII JOTUYHI HAPY KEHHsI; IUIOCKUH 1 TIHIMHUI Hanpy>KeHUM cTaH; npsima 1 o0epHeHa 3a/1a4l
Teopii HAaIPYKEHOT0 CTaHy B TOYLI.

HedpopmoBanmii craH Tina B Touli: TeH30p aAedopmariii; o0’emHa aedopmartis;
B33a€MO3B’ 30K MIXK IlepeMillleHHsAMH 1 iedopmanisMu (piBHsAHHS Koii); piBHSAHHS HEPO3PUBHOCTI
nedopmartiii (ymoBa CeH-Benana).

V3aranbHenuil 3akoH ['yka. [loBHa cucrema piBHSHB NpykHOCTI. IloTeHuianbHa eHepris
nedopMallii B 3aralbHOMY BHUIIAJIKy Halpy>KEHOT'O CTaHy.

5. Po3paxynku Ha minHicTh. Kpurtepii MinnocTi
Metoau po3paxyHKiB; Mpu3HaUYCeHHs Teopiit mirHocTi. Knacuuni Teopii minHocTi; [ToHATTS
PO TPaHUYHY TOBEPXHIO MIIHOCTI. KpuTepii MIIIHOCTI i MIACTHYHOCTI YaCTKOBO 130TPOIHUX
marepiais.

6. Po3paxyHKkH HA MiHICTb i 2KOPCTKICTH CTEP:KHIB PH YMCTOMY KPy4eHHi

Kpy4eHHs KpyTiioro CTepskHs: Hapy>kKeHHs 1 edopMariii; yMOBH MIIIHOCTI i )KOPCTKOCTI IpH
KpYUY€HH1 Bajly 3 KPYIJIMM MONEPEYHUM IEPEPi30M; PO3PaXyHOK BajiB Ha MILHICTb 1 KOPCTKICTh
MpU KPY4YeHi; aHaji3 HAMpyXeHOro CTaHy 1 pyWHyBaHHS. KpydeHHsI CTEp)KHIB HEKPYTJIOTO
nepepi3zy: KPy4eHHsI CTEPXKHIB 3 HEKPYTJIUM Tepepi3oM; KPYUEHHsS TOHKOCTIHHHUX CTEP)KHIB 3
HE3aMKHEHHM TMpodiseM; KpydeHHsS TOHKOCTIHHHUX CTEp)KHIB 3 3aMKHEHUM mpodiieM; mpo
pamioHanbHy (opMmy Tiepepidy CTepkHs TNpu KpyueHHi. [loteHmianpHa eHepris medopmartii
CTEp>KHS IPU Kpy4eHHi. PO3paxyHOK TBUHTOBUX LMIIHIPUYHHUX TPYKUH.
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7. 3cys. Po3paxyHok Ha 3pi3
BusHnaueHHs Hanpy»XeHb MMPH 3CyBi (3pi3i) crepxkHs. YucTuii 3cyB. [IpakTnyH1 po3paxyHKHu Ha
3pi3 1 3MHUHAHHS: PO3PaXyHOK 3aKJICITKOBUX 3’€HaHb; PO3PaXyHOK 3BApPHUX 3’ €THAHb, BHKOHAHUX
KyTOBUMHU IIIBAMH.

8. 3ruHaHHs cTep:KHIB

HanpyxeHnss B mpsMoMmy cTepkHiI npu 3ruHaHHi. OCHOBHI TiNOTE3W Ta BU3HAYCHHS.
Po3paxynkoBa mozaenb crepxkHs. HopmanbHi HampyXeHHS B Tepepi3i MpsSMOro CTEpXKHS Hpu
3ruHaHHi. JIoTHYHI Hanpy>KeHHS B CTEPKHI MIPU IJIOCKOMY ITOTIIepeYHOMY 3TUHaHHI. Po3paxyHku Ha
MIIHICTD MPH TIOCKOMY MOTNIEPEYHOMY 3THHAHHI. AHaji3 HampyXKeHOTo CTaHy OaJIKh 1O BUCOTI
nepepizy 3a IIOCKOro NONepeyHoro 3ruHanHs. PamionansHa opmMa rmomnepeqHoro nepepisy.

Po3paxyHku Ha MIIHICTh HpU MJIOCKOMY TMolepedyHoMy 3ruHaHHi. [loTeHmianbHa eHepris
nedopmartii cTep>KHs py 3THHAHHI.

9. MicueBi Hanpy KeHHs
KoHmenTpariss HampyXeHb: TOHSATTA NP0 KOHICHTPALII HANpyXeHb, TEOPETUIHUI
Koe]iIieHT KOHIIEHTpAIlii; KOHIICHTpPAILlis HAPY>KeHb 33 PO3TATAHHS; KOHLIEHTPAIIisl HAIPY>KEeHb 32
KPYYCHHS; KOHIICHTpAIlii HANpyXeHb 3a 3TWHAHHS, €(EKTUBHUHA KOEQIIIEHT KOHIEHTpAIii
Hanpy>keHb. KOHTaKTHI HaNpy>XeHHS: OCHOBHI MOHATTS; 3arajJlbHU BHUITQIOK KOHTAKTY TBOX TiJ;
CTHCK JIBOX KYJIb; CTUCK JIBOX IIMITIHAPIB; PO3PaxXyHOK Ha KOHTAKTHY MILIHICTb.

10. 3arajbHi TeopeMHu PO NPY’KHi cCHCTeMH. 3arajabHi MeTOAH BU3HAYCHHS
nepemimieHb
[TorenmianeHa eHepris nedopmanii Tida B 3arajJbHOMY BHIIAQAKy HOro HaBaHTaXEHHS.
Teopema Kacrtimiano. Iaterpan Mopa. Croci6 Bepemarina. Teopemu mpo B3aeMHICTH poOIT 1
NepEMILIEHb.

11. CraTu4HO HeBH3HAYYBaHi CMUCTeMH
MeTton cuit Ui pO3KPUTTA CTaTUUHOT HEBU3HAUeHOCT1. KaHOHWYHI piBHAHHS METOJLy CHJI.

12. Cxknaguuii omip
CkiaiHe 1 Koce 3TMHaHHS CTepXKHs. 3TUHAHHS 3 pO3TAraHHAM (CTHCKaHHAM). [lo3aneHTpoBe
pO3TAraHHs (CTUCKAHHS) MPSAMOTO CTepXKHs. 3TUH 3 KPYYCHHSM. 3arajbHUM BHUIAJOK Jii CHJI Ha
CTEPKEHb.

13. CriliKiCTh CTHCHEHHX CTEPKHIB
Criiika Ta HecTilika Ipy»KHa piBHOBara. 3ajaya Eiinepa 3 BU3HAU€HHSI KPUTHUYHOI CHUJIH IS
cTUCHeHOro cTepxHs. Popmyna ScuHcbkoro. YMoBa criiikocti. IIpakTuuHi po3paxyHKH Ha
CTINKICTh CTUCHEHUX CTEP>KHIB.

14. EnemenTH Teopii TOHKOCTIHHUX 000JI0HOK
Hanpysxenns B ocecumeTpuuHiii 00050HII. Po3MmipHi KUIbIs B 000JIOHKAX.

15. ToBcTocTiHHI TPYOH i 00epTOBI AUCKH
Hanpysxenns, mepemimennss i nedopmamii B TOBCTOCTIHHMX IHJIiHApax. PospaxyHku
00epTOBHX JIUCKIB.

16. IlnacTuyni nedpopmaiii. OCHOBH PO3paxXyHKIB eJIeMEHTIiB KOHCTPYKUiii, 110
NPaNITh 32 TPAHUUSIMU NPYKHOCTI
®Di3U4HI OCHOBHU IUIACTUYHOTO AehopMyBaHHs. PO3paxyHKHU CTEPIKHIB 1 CTEP)KHEBUX CUCTEM

3a HasIBHOCTI TUTACTUYHUX JedopMartiid.
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17. PyiinyBanHsi MaTepiaJiiB
Buau pyitHyBaHb MaTepialiB €JIEMEHTIB KOHCTPYKITIH. OCHOBH MEXaHIKH pPyHHYBaHHSI.

18. Ouinka MiIHiCHOI HAXIMHOCTI KOHCTPYKUiN MPY IMHAMIYHUX HABAHTAKEHHAX
Po3paxyHku pyxomux 00’€KTiB 3 ypaxyBaHHSM CWI iHepiii. Po3paxyHku npu yaapHHX
HaBaHTaXeHHsX. [IpyxHi konuBanHsA. Omip MatepiaiiB i MOBTOPHO-3MiHHUX HABAaHTAXKEHb.

PEKOMEH/IOBAHA JIITEPATYPA
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Ha TEXHIYHHUX CIeUiaNbHOCTAX ycix ¢opm HaByanHs / A.€. babenko, O.0. boponko, C.M.
Iykaes,ra i#.— K.: KIII im. Irops Cikopcekoro, 2017.— 191 c¢. Hoctym:
http://ela.kpi.ua/handle/123456789/19241
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3. TEOPISA MEXAHI3MIB I MALLIMH

1. OcuoBHi nousaTTa TMM

3wmict mucuumurian TMM Ta 1i 3HaYeHHs U1 1HKEHEepHOi oCcBiTH. 3B’ 130k TMM 3 iHImIMMu
ranxy3smu 3HaHb. MammHa. Mexani3m. [Ipunan. Amapat. 3Hapsaas npaiti. MexaHiYHUN TPUCTPIii.
Jlanka mexanizMmy. BxigHi Ta BuxigHi jgaHku. [ToyaTtkoBi, Beaydi Ta BeneHi JlaHku. KiHemaTudHa
napa. Knacudikarlis KIHeMaTUYHUX Tap 32 YUCJIOM CTETICHIB BUILHOCTI Ta YHCIIOM 3B’SI3KIB

ANTOpUTM BU3HAYCHHS KJacy KiHeMaTu4Hoi nmapu. Hrokdi Ta BUILI KiHEMAaTUYHI MApH.

Kinemarnuni nanioru. Kinematnuna cxema mexaHizMy. Macmtabuuii koedinient TMM.
CrpykTypHa cxema MexaHi3My. AITOPUTM OOYJOBU CTPYKTYPHOI CXeMH MEXaHI3MYy.

2. OcHOBHI BHIH MeXaHI3MiB

[Tnocki Ta mpocTOpoBi MexXaHI3MH 3 HIDKUMMHU mapamu. KynadkoBi, 3yOuacti, (pukiiiini
MexaHi3MU. MexaHi3MH 3 THYYKMMH 3B’si3KamH. PS70Bi, CTyIiHYacTi, TUIaHETapHi, XBHUIbOBI
nepemadi. ['ipaBiivHi Ta THEBMATHYHI MEXaHI3MHU.

3. CTpyKTypHHUii aHAJTi3 MeXaHi3MiB

Uwcro crerneHiB BUTBHOCTI IpocTopoBoro MexaHizmy. @opmyna ComoBa-Manwuiesa. Yncino
CTETIeHIB BUTLHOCTI TIOCKOTO MexaHi3My. Dopmyna YeOumieBa. 3B s3ku MexaHizmy. Hamnmumkosi
(macuBH1) 3B’s3KU. Y CYHEHHSI HAUIMIIIKOBUX 3B’sI3KIB 3MIHOIO KJIacy KiHEMaTHYHUX map. Miciei
PYXOMOCTI (3aiiBl CTENeHl BUIBHOCTI). 3aMiHa BUIIMX KIHEMAaTHYHUX Map HIKYUMH. AJITOPUTM
3aMiHU BHUIIOT KIHEMaTUYHOI Mapu HIDKYMMH. Y TBOPIOBaHHS MEXaHI3MIB IIIISIXOM HaIlapyBaHHS
CTPYKTYpHHUX Tpyn (rpyn Accypa). Mexani3m 1-ro knacy. CTpykTypHa rpymna abo rpyna Accypa.
Knacudikanis MexanizmiB. MexaHi3MH NapajenbHOl CTPYKTYpPH.

4. KineMaTuuHHi aHAJI3 MeXaHi3MiB

3amadyl KiHEMaTHUYHOTO aHalli3y MeXaHI3MiB. AHAJOrM IIBHJIKOCTEH Ta MpPHUCKOPEHb.
[TocnigoBHICTh KiHEMATHYHOTO aHaimizy Mexadi3MiB. [lmanu wmexanizmy. IloOynoBa miaHiB
MOJIOKEHb MEXaHI3My METO/IOM “3aciuok’’. KiHemaTHyHMil aHaI1i3 METOIOM TUIaHIB IIBUAKOCTEH Ta
MPUCKOPEeHb. BracTWBOCTI TUIaHIB MmBHUIAKOCTEH. Meronnka mOOYIOBH TUTAaHIB IIBUIKOCTEH
MeXaHi3MiB 2-T0 Kiacy. Bu3HaueHHs KyTOBHX IIBUIKOCTEH 3a MIIaHAMU MIBUAKOCTEN. BiacTuBoCTi
TUTaHy TIPUCKOpeHb. MeToinKa MoOyJ0BH IUIaHy MIPUCKOPEHb MEXaHi3My 2-To Kiacy. BusHaueHHs
KyTOBHX MPHUCKOPEHb 3a IJIaHAMU MPHUCKOPEHb. AHANITUYHI METOAM KIHEMaTHYHOTO aHami3y
MeXaHi3MiB.

5. KinerocraTuyHN#A aHAJi3 MexXaHi3MIB

3amadul KIHETOCTATHYHOTO aHamizy MexaHi3miB. Cwid, Mo AIF0Th HAa JIAHKH MEXaHI3MY.
[TpuHIMI KIHETOCTATUKHU. YpaxyBaHHS CUJ 1Heplii JaHOK MexaHi3My. IlnockonapanensHuil pyx
nanku. [locrynanpauii pyx nmanku. O0epTaabHUN PyX BIZHOCHO HEHTpanbHOI oci. OOeprambHui
pPYX BIAHOCHO JOBUIBHOI OCi. YMOBM CTaTHMYHOi BHM3HAYEHOCTI KIHEMATUYHOTO JIAHIIIOTA.
KinematnyHuii JaHIIOr 3 HUKYUMU TapaMd. KiHeMaTHWYHUN NaHIIOr 3 BUIIMMHU Tapamu.
[TpocTropoBuii kKiHeMaTHYHMIA JIaHIIOT. CHUIIOBHI pO3PaxyHOK CTPYKTYPHHX TpyIl 2-roO Kiacy 2-ro
nopsaky. CuiaoBuil po3paxyHOK IMOYATKOBOI JaHKH B poOodiid MammHi. CHUIOBUH PO3paxyHOK
MOYaTKOBOT JIAHKH B MaIInHi-ABUTYHI. Teopema M.€.)KyKkoBchKorO.
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6. Teptsa B MmexaHizmax

Bunu teprsi. OCHOBHI 3aKOHU TEPTsI KOB3aHHsI He3MalleHuX Til. Tepts cokoro. Tepts pyxy.
CyuacHi TIOJIOKEHHS PO CHJIM CYyXOTo TepTs. TepTs B MOCTyNaJIbHIN KiHEMaTH4YHINA mapi. YMoBHU
pyxy noB3yHa. ['eomerpuuna (opma 300pakeHHs B3aeMoglii cuil. TepTs mpu pyci KIMHYACTOTO
nmoB3yHa. TepTs B TBUHTOBIN KiHeMaTuuHid mapi. TepTs B oOepTanbHild KiIHEMaTUYHIN mapi (TepTs
HIMIIA 10 MiIIIUITHAKY Ta 11’ SITH 10 TN STHUKY). TepTst KoB3aHHS 3MaIeHUX Til. TepTs KoueHHS.
Teprs B iepeavyax 3 THYYKUMH JIAHKAMH.

7. JluHamMiuHuii aHATi3 MexaHi3MiB

3agadi TMHAMIYHOTO aHAI3y MeXaHi3MiB. Pexxumu pyxy Mammau. PiBHAHHS pyXy MeXaHi3My
B ¢dopmi kiHeTu4yHOi eHeprii. Mexaniuauii koedimient kopucHoi mii (KKJ). KKJI mamwau npu
MOCIIJOBHOMY, TIapajieIbHOMY Ta KOMOIHOBaHOMY 3’€JHaHHI MeXaHi3MiB. MeTo/l 3BeJIeHHs Mac i
cui1. 3BefieHa Maca (3BeJICHUI MOMEHT iHepIlii). 3BeieHa cuia (3BeJICHU MOMEHT CHJIN). PIBHSIHHS
pyxy MexaHi3my. PiBHSHHS pyXy B iHTerpanbHiii popmi. PiBHSIHHS pyxy B AudepeHuianbHii Gopmi.
OyHK11iT 3BeIeHUX MOMEHTIB cHJil. PO3B’13aHHs piBHSAHB pyXy. | padiunuii MeTo BU3HAYEHHS CyMU
poliT (merox rpadiunoro iHTerpyBaHHs). KoedimieHT HepiBHOMIpHOCTI pyxy. PerymroBanus
nepionnyanx KosmmBaHb mBHAKOCTI (ITKI). Mexanika poOotu MaxoBuka. PiBHSHHA pyXxy
MaxoBHKa. BU3HaueHHS MOMEHTY iHepIlii MaxoBHKa MeToaoM [ pyHayepa.

8. 3piBHOBa)kKyBaHHsA Ta BiOpP03axXuCT MAILIMH

[TprunHM Ta 3a7adi 3piBHOBA)XXYBaHHsS Ta BIOPO3axHUCTy MaIIMH. YMOBa 3piBHOBa)KEHOCTI
o0eproBoi JlaHKW. CTaTHYHE Ta JWHAMiuHe OallaHCyBaHHS 00epTOBUX Mac. 3piBHOBa)KyBaHHS
MexaHi3MiB Ha (yHaamenTti. CTaTuyHe 3pIBHOBa)KYBAHHS MeXaHi3MiB. 3acoOM BiOpO3axucry.
Junamiune BiOporacinus. Bibpoizomnsiis.
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4. METPOJIOTI'TA, CTAHIAPTU3SALISA I CEPTU®IKALISA
1. TouHicTh AeTaJieid MalINH

OCHOBHI TOJIOKEHHS METPOJIOTii, B3a€MO3aMIHHOCTI, CTaHapTH3aLii, ceprudikamii. TounicTh
Ta OXUOKH T€OMETPUYHOI TOYHOCTI JAeTalIeld MaIluH, iX Kiacudikallis Ta IPUYMHA BUHUKHCHHS.
CucremMaTu4Hi Ta BUMAAKOBI MOXUOKH. OCHOBHI 3aKOHU PO3IOJIIICHHS BUITAJKOBUX BEJIINYHH.

2. HopmyBaHHs1 po3MipHOI TOYHOCTI JeTaJjieii MalnH

OCHOBHI TepMiHU Ta BU3HAYEHHSI CUCTEMH JIOMYCKIiB 1 mocanok ISO, po3mipu, BiIxuieHHS,
JIOMTyCKH, CHUCTEMHU IMOCAZOK. 3’€AHAHHS, IX  EJIEMEHTH, XapaKTepUCTHKH Ta  PO3pPaxyHOK.
Po3paxyHkn OonNTHManbHUX HATSTIB YU 3a30pIiB y TPbOX THIIAX TOCAJOK: 3 HATITOM, 3 3a30POM,
nepexinaux. Bubip xamiteriB. Bubip mocanok. ITocanku pekoMeH0BaH1 Ta MepEeBaKHI.

KoHtponb nmeraneil riagkux HWIHIPUYHHX 3’€qHaHb. Mipu Ta KaliOpu, po3paxyHKH
BUKOHABYMX PO3MIpIB.

3. HopmyBaHH$1 reOMeTPUYHOI TOYHOCTI JeTaJjiei

TounicTh ¢opMu MOBEpXOHB AeTaneil. TOUHICT PO3TallyBaHHS MOBEPXOHb. 3ANEKHI Ta
He3asexxHi nomycku. [Ipu3HadeHHs nomyckiB (GopMU Ta poO3TallyBaHHS Ta iX MO3HAYEHHS Ha
KkpecieHnkax. CTpykTypa Ta HIOPCTKICTh MOBEPXOHb. HOpMyBaHHS HIOPCTKOCTI Ta MO3HAYEHHS
HIOPCTKOCTI HA KPECIIEHUKAX.

4. B3zaeMo3aMiHHICThL THIIOBHUX 3’ €IHAHL

[Timmunauky KoueHHs. JIoMmyCKu Ta MOCaJKy MiAIIMITHUKIB KOUYeHHs. Bumoru 10 To4HOCTI
MOBEPXOHb JIeTaJeH, 1110 3’ €AHYIOTHCS 3 MiAMUITHUKAMU.

OcHOBHI eKcIUTyaTaIiifHi BAMOTH JI0 IIMOHKOBUX Ta NUTIBOBUX 3’ €/IHaHb. B3aeM0O3aMiHHICTH
HIMOHKOBUX Ta LUIIBOBUX 3 €HAHb 3 NMPAMOOIYHUM MpodineM. B3aeMo3aMiHHICTD HUTIIIBOBUX
3’€IHaHb 3 €BOJIbBEHTHUM IMPO(iTIeM.

OcCHOBHI eKcCIUlyaTalliiiHi BHMOTM JI0 pi3b0OBUX 3'€eqHaHb. ['eoMeTpuuHl mNapaMmeTpu
MeTpUyHUX pi3b0. B3aemozaMinHicTh MeTpuuHuX pi3b0. [ocanku pi3b0 3 3a30poM, MepexisiHi Ta 3
HaTsaroM. TpanenienonioH1 pi3pou. Bubip nomyckiB 1 mocajoK Ta MO3HAUYEHHS iX HA KPECIIEHUKAX.
KommuiekcHuit Ta moeneMeHTHUM KOHTPOIIb pi3b0. Pi13p00B1 KaniOpu.

Jonycku kyTiB Ta KoHyciB. Koniuni mocanku. Meroau i 3acoO0u BHUMIpIOBaHHS KYTIB 1
KOHYCIB.

B3aemo3zaminHicTh 3yOuacTux Kojic Ta mepenad. Hopmu KiHEMaTHUHOI TOYHOCTI, HOPMHU
IUTAaBHOCTI Ta KOHTAKTy [MJIIHAPUYHHUX 3y0UacTuX Koiic Ta nepenad. Hopmu 6ignoro 3a3opy. Buau
cupspkeHb. J[omycKu KOHIYHUX 1 YepB’ SYHUX 3y0UacTUX KOJIC Ta mepeaay.

5. HopMyBaHHSI TOYHOCTI HA OCHOBI PO3PaXyHKY PO3MipHHUX JIAHIIOTiB

Po3MipHi naHIIOrM, OCHOBHI BIACTHUBOCTI, MpsiMa Ta oOepHEHa 3adadyi, MOpsI0K NoO0YyJ0BU
PO3MIpHHUX JaHLIOTiB. MeTonu po3paxyHky. Bubip merony mocsrHeHHS HEOOXiIHOi TOYHOCTI.
CkaadHs 3 ITIOBHOIO T4 HEMOBHOIO B3a€MO3aMIHHICTIO.

PEKOMEH/IOBAHA JIITEPATYPA

1. Jomycku, mocanku Ta TexHiuH1 BuMmiproBanHs. [Ipaktukym. Yactuna 1 [Tekct]: HaBd. mOCiOH.
/ 10.1. Anamenko, O.M. I'epacumuyk, B.A. [Taciuank, H.B. Mini-ipka, C.B. Maiinaniok, O.A.
[TniBak. — IBano-®pankiBebk: Cumdonis dopre, 2016. — 164 c¢. ISBN978-966-286-096-2
https://ela.kpi.ua/handle/123456789/30119
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/ ¥O.1. Anamenko, O.M. I'epacumuyk, B.A. [Taciunuk, H.B. Mininpka, C.B. Maiigantok, O.A.
[TniBak . — IBano-®pankiBcek : Cumdonis dopre, 2016. — 188 ¢. ISBN 978-966-286-097-9
https://ela.kpi.ua/handle/123456789/30120

3. B3aeMo3amiHHICTb, CTaHIAPTH3AIIIA Ta TEXHIYHI BUMIpIOBaHHS. [[pakTUKyM: miapyd. s CTY/I.
BHII. HaBY. 3aKki. ocBiTH / I'. O. IBanoB, B. C. Ille6anin, /. B. badenko, ITonsacekmii [1.M.; 3a
pen. I'. O. Ipanosa i B. C. Ille6anina. — Mukonais : MHAY, 2016. — 428 c. ISBN 978-617-
714919-3.

4. Ismenko JIL.M. B3aeMo3aMiHHICTb, CTaHIaPTH3ALls Ta METPOIIOTiuHE 3a0€3MeUeHHs TeXHIUHNX

BUMIPIOBaHb: HaBY. IOCIOHWUK [[JI1 BUIIUX HaBYAIbHHUX 3aKﬂaniB]/H.ﬁ. IBmienko, B.B.
IMerpukin, C.I. Hdana, b.M. JleBueHko; mia 3ar. pen. H.ﬁ.IBmeHKa — 3Bamnopixoks, Bun.
koMmiuiekc BAT «Motop Ciuy, 2010 - 451 c. ISBN 966-87-2.
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5. AETAJII MAIIIMH I OCHOBU KOHCTPYIOBAHHSA

1. OcHoBHI BUMOIH /10 JAeTasieH i By3JiB MamnH. OCHOBHI KpuTepii Npame31aTHOCTI
aerajieii MaluH.

YMoBH poOOTH JeTajied MalllMH: BHJ] HAaBaHTA)KEHb, XapaKTep HaIpyXCHOro CTaHy,
MOBEPXHEBE 3HOIIYBAHHS, BIUIMB TEMIIEpATYpHUX KOJIMBaHb. KpuTepii mpare3gaTHOCTI aeTaiei
mamuH.  Hapmiiinicte  koHcTpykmii.  Kputepii  HamifHOCTi,  HpalecIpoOMOXXHOCTI  Ta
PEMOHTOTPUIATHOCTI.

Marepianu ansi BUTOTOBJICHHS JeTalied MamuH. TeXHOJOriyHi BUMOTH JO KOHCTPYKIIi
JeTajieil MalllyH.

2. MexaHiuHi nmepenavi
[lepenaui Ta ix BuxopuctanHs. Knacudikaris nepenad. OCHOBHI XapaKTepUCTUKU Tepeaay.
Cxema npuBoay MexaHi3miB. [lepeaaui 3auerieHHAIM Ta TepTAM. BaxilbHI MeXaHi3MU.

3. 3y0uacTi nepeaaui

3aranbHi BiZOMOCTI Tpo 3yOuacti mepenmaui. Kiacudikaris, mepeBard Ta HEHONIKH, iX
napameTpH.

Obnacte 3acrocyBaHHA. TexHomoriss BupoOHunTBa. Cuiam B mepenadax. Kputepii
mpame3aaTHocTi. Po3paxyHkoBI HaBaHTaKeHHs. Martepiany 3yO0dYacTHX KOJIC, TepMOoOpoOKa
JOMyCTUMi HampyXeHHs. Buam pyiiHyBaHHa 3yOuacTtux Kojic. Po3paxyHOK mpsmMo3y0oi
WIIHAPUYHOI Nepeadi Ha KOHTAKTHY MIIHICTb 1 3THH.

[Tepenaui 3 ocsMu, IO CXpEIIyIOThCS 1 MepeTuHaroThed. Cxema mpsAMo3yOoro KOHIYHOTO
3ayerieHHsl Ta Woro napaMeTpu. KoHuenmist ekBiBajJeHTHOro Koseca. Po3nojiin HaBaHTaXXeHHs MO
JIOBXKHUHI 3y0a Ta 0COOIMBOCTI PO3paxyHKY NMPsIMO3yOHX KOHIYHMX KOJIC Ha KOHTAaKTHY Ta 3TUHAJIBHY
MinHIcTh. KoHIYHI nepenadi 13 KpyroBUM 3yOOM.

4. Yeps'siuHi nepenaui
3aranbHi BIIOMOCTI PO YepB'sSUHI nepeaadl, ixX kiacudikaiis, nepesaru 1 Heponiku. O6macTh
3acTocyBaHHs. ['eoMeTpis Ta KIHEMaTUKa repenayi 3 apxiMea0BUM 4yepB'sskoM. OCHOBHI apaMeTpH.
UYeps'suHi nepegaui 6e3 3MILIEHHS Ta 31 3MIIIIEHHSIM.
YMoOBH pOOOTH uepB'AsYHMX TMepenad. Buam yIIKOKEHHS Ta KpUTepii Npane3laTHOCTI.
Marepianu. OcobauBocTi po3paxyHKy. Brpatu eneprii y ueps'suniii nepenaui ta KKJI. YmoBa
camoraiabmyBaHHs. [ 1000inH1 nepenadi. [lepeBaru mpu 3acTocyBaHHi.

5. IlnanerapHi MexaHi3MH, XBUJILOBI MexXaHiuHi nepenaui, nepeaadyi 3 3auenyieHHsAM
HoBuxkosa
[InanerapHi MexaHI3MHU: NEpeBard IUIAHETAPHUX MEXaHI3MIB, YMOBU CIIOJIYYEHHS KOJIIC.
HudepenmianbHi MEXaHI3MHU K TPHUCTPOI TSl MACYMOBYBaHHS pyxy. OCOONMHMBOCTI pO3paxyHKY
IUTaHETapHUX Tepenad Ta AudepeHLiamiB.
XBUJIbOBI MEXaHIUHI Iepejadi: T'e€OMETpHYHi, KIHEMaTHYHI MapaMeTpu Ta HPUHIMN ii.
Kpurepii npame3iaTHOCTI Ta METOJIMKA POEKTYBAaHHs XBHJIOBHX Iepeiad.
Oco0nrBOCTI KOHCTPYIOBAaHHS Tepenad 3 3aueryieHHsIM HoBukoBa.

6. Basu Ta oci
Banu Ta oci. [Ipu3nauenns 1 kinacudikaiiis oceit Ta BajiB. Marepianu 11 1X BUTOTOBJICHHS.
TepmooOpoOka. Po3paxyHok BajliB Ta Oceil Ha CTaTUYHY Ta BTOMHY MIITHICTb, Ha JKOPCTKICTh Ta
nonepeuHi koauBaHHsA. OCOOIMBOCTI KOHCTPYIOBAHHS BaJIiB.
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7. Onopu BaJiB Ta ocei

[TpusnauenHs 1 knacudikaiis onop BamiB Ta oceil. [liqmmmankn KoB3anHsa. KoHCTpyKIli Ta
Marepiany MiIMUIHUKIB. MacTwibHi Marepiand. MeToau YTBOPEHHS pPIIUHHOTO TEpPTS B
HiAMUITHAKAX KOB3aHHs. [IpaKkTHYHI pO3paxyHKHU MiANIUITHUKIB KOB3aHHSI.

[TimUHAKY KOYEHHS, YMOBH 1XHBOI POOOTH, KOHCTPYKIIii, pO3MIipHi cepii, Kjlach TOYHOCTI,
marepianu. Bubip migmmMMIHUKIB KOUYEHHS 32 CTATHYHOIO Ta JWHAMIYHOIO BAaHTAXKOMiIHOMHICTIO.
CxeMu YCTAaHOBKM TMIAIMIMIIHUKIB HAa BajlaX 1 CIOCOOM 3akKpilUICHHS KUIClb. YIIUTbHEHHS
HiAMUITHAKOBUX BY3iB. PerymtoBanHs MiAIIUITHUKIB.

8. Mydrn
Tunu mydr, X nmpuzHaueHHs 1 kiaacudikaiis. Bubip Ta KoHCTpyKIlis. 3aCTOCYBaHHS Pi3HUX
TtuniB My¢$T Ha npaktuli. HekepoBani, kepoBaHi, camMOKepoBaHi Ta KOMOiHOBaHI MyQTH, iXHI
KOHCTPYKLIi (IJIyXi, KOMIIEHCYIOYM, TPYKHI, KyJlauykoBi, 3yOuacTi, GpHKIiHAHI, 3amo0ixHi,
BiJIIIeHTpOBI Ta oOriHHi mydTu. [lapamerpu, Bubip i po3paxyHok. EmexkrpomarHiTHi mydTu Ta
rajibMa. YMoBH podotu MydT. Po3paxyHku MyQT.

9. ®pukuiiiHi, 1acoBi Ta JJaHIIOTOBI Nepeaayvi

Opukuiitai nepemavi. 3aranpHi BimomocTi Ta kimacudikamis. Kinemarnka. KoHcTpykmii.
Po3paxyHok mMIiHApHYHMX (GPUKOIHHUX Tepeaad Ha KOHTAKTHY MIIHICTh. OcoOimBoOCTI
KOHCTPYKIIi 1 po3paxyHKy KOHI4HOI, jkosio049acToi Ta 1000BOi PppuKkUiiHUX mepenad. Marepiamu
nepenay. Bapiaropu, iX KOHCTpyKTUBHE BUKOHaHHs. [lepeaaBanbHuii KpyTHUIT MOMEHT.

3aranpHi BIIOMOCTI IO MacoBi nepenadvi. byoBa, XapakTepuCTUKHU 1 TUIM MTACOBUX Mepeiay.
['eomeTpuuHi Ta KiHeMaTH4Hi chiBBigHOIeHHsA. CuiaM B mepenadi 1 HampykeHHs B macax. Kpusi
koB3aHHs Ta KKJI macoBux mnepemau. Po3paxyHOK MacoBHX Ieperad Ha TATOBY 3/aTHICTH 1
nosroBiuHicTb. Hatspkui mpuctpoi. KoncrpyroBannst mikiBiB. KimHomacoBi, IutackornacoBi Ta
MOJIIKJIMHOBI Mepeaul.

3aranbHi BIIOMOCTI IO JIaHIIoroBi nepegayi. Cxema nepegadi. OCHOBHI TUITH PUBOJIHUX K1JI.
[lepeBaru i Henomiku. O6nacTh 3acTocyBaHHs. ['eoMeTpis Ta KiHEMaTHKa JIAHIIOIOBOI Iepeaayl.
HepiBHOMIipHICTh pyXy JaHItoroBoi mnepenadi. Cuiam y Trilkax JaHIIOroBoi nepenadi. Bumm
MOLIKOJDKEHHSI Ta KPUTEpid Mpale3JaTHOCTI JaHLIOroBoi mnepegayi. IIpoekTHa po3paxyHKOBa
3aJISKHICTh BU3HAYCHHS KPOKY IPUBOJIHOTO POJIMKOBOTO JIAHLIIOTA.

10. 3’eqnanHsA qeTajied MalIuH
PosnimHui 3’ennanns. BusHadenns ta kinacudikaiis. [Ipu3nauenHs, KOHCTPYKIIii, pO3paxyHOK
(p13b00Bi, WIMOHKOBI, MUIILBOBI, KIMHOBI 1 KkjemoBi). HeposnimHi 3’enHanHs. BusHaueHHs.
Knacudikamis. Oco0nauBocTi KOHCTPYKIINA. Po3paxyHOK 3’€IHYBaJIbHHUX €JIEMEHTIB 32 YMOBaMU
BCTaHOBJIEHHS (3BapHi, 3aKJIETIKOBI, 3 TApAHTOBAaHUM HATATOM, KJIEHOBI).

11. Pi3b0s1enHst

Knacudikamis 3a mpus3HadeHHSAM Ta TeoMeTpuuHoo (opmoro. OcHOBHI mapamerpu (3
NpUKIaay MeTpudHoi pi3sou). Crangaptu. Buan pizp0oBux 3'ennanb. Kpinuibhi gerami: 60ity,
I'BUHTH, IIMWIBKY, TAHKU — IX KOHCTPYKTUBHI ()OpMH Ta npu3HaueHHs. ['alikoBi KiIroUi.

[lepenaya rBUHT-TaiKa. 3arajabHi BiIOMOCTI Ta 0COOJIMBOCTI PO3paXyHKY pi3bOJICHHS TBUHTOBHX
Mexani3MmiB. [Ipodins pi3poaeHHs. Pi3p0u, 10 caMOTaabMyIOThCS 1 HE CaMOTaTbMYIOThCS.

B3aemomiss Mik BUTKOM Ta Taikoro. Po3moaisl oChOBOI CHJIM 3 BUTKIB TaWKH — pIIICHHS
H.E.)XKXykoBcbkoro. 3aneXHICTh MiXK OChOBOIO CHJIOIO Ha TBHHTI Ta KPYTHUM MOMEHTOM,
MIPUKJIAJICHUM JI0 Taiku. MOMEHT 3arBUHYyBaHHs Ta ioro ckianoBi. KK/ pi3p0ieHHs, 110 BpaxoBye
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BTpaTH €Heprii Ha TepTa y pi3bOJeHHI. MOMEHT BIAMBMHUYBAHHS Ta YMOBa CaMOrajbMyBaHHS
pi3pOsieHHs. [lepeBipounHmil po3paxyHOK €JIEMEHTIB Pi3bOJICHHS Ha 3pi3 Ta SMHUHAHHS.

Po3paxyHOK Ha MIIHICTh TBUHTA, HABAHTAXXCHOTO OCHOBOIO CHJIOIO T4 KPYTHUM MOMEHTOM.
Po3paxyHOK Ha MIIHICTh EKCLIEHTPHUYHO-HABAaHTA)KEHOTO TBHHTA. BUHHMKHEHHS 3THHAIBHOTO
MOMEHTY Ta OLliHKa HOT0 BIUIMBY Ha BEIMYMHY CyMapHOi HallpyTu

Po3paxyHOK Ha MIIHICTh 3aTATHYTOTO OOJTOBOrO 3'€IHAHHS, HABAHTA)XEHOTO CHJIOID Ta
MOMEHTOM Y IUIOLINHI CTUKY. PO3paxyHOK 3aTArHYTOTO pi3b0OBOTO 3'€THAHHS, HABAHTAXKEHOT'O MICIIs
3aTAryBaHHS 30BHIIIHBOIO OCKOBOIO CHIIOK0. KoedilieHT 30BHIITHHOIO HABaHTaKEHHS 00JTa.

12. llInonkoBi 3'eqHAHHS
[lImonkoBi 3'eqHanHsA. OcHoBHI THnM 1mmoHOK. OOnacte 3actocyBaHHs. (OcoOJIHMBOCTI
HaBaHTaKeHHs. [Ipu3marnuni mmoHku. Tumum. Marepianu. CrangapTu3ariis nepepiziB Ta BUOIp
mmoHoK. [lepeBipounuii po3paxyHOK IIMTOHKOBHX 3'€ THAHD.

13. EfleKTpUYHI NPUBOAM MEXaHI3MiB MallIMH
BuxopucranHs acMHXpOHHHMX JBUTYHIB. BuOip aBuryHa 3a yMOBaMH HaBaHTa)KCHHS.
[epeBipka 1BUTYHA 32 ITyCKOBUM MOMEHTOM.

14. KoHcTpy1OBaHHS HeCyYHMX eJIeMEHTIB
Koprycn 1 0a30Bi eneMeHTH: NpU3HAYEHHS Ta TEXHIYHI BHMOTH. Buam Kopmycis.
OOrpyHTYBaHHSI KOHCTPYKIIIi Ta OCHOBHI BUMOTH, 0 3a0€3MEUyI0ThCS NPH KOHCTpYIOBaHHI. Pamu,
OCHOBH JUIs IPUBO/IB. TUIM Ta BUMOTH 10 KOHCTPYKIIIi.

PEKOMEH/IOBAHA JIITEPATYPA
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HAOYHUN TOCIOHWK [uIst cryAeHTiB cremianbHocTi 131 «IIpuknagHa wmexanika», 133

«Tamy3eBe mammHOOyxyBanHs / KIII iM. Irops Cikopebkoro ; ykinaa. A. K. CKkypaToBCbKHiA.

— Enextponni tekctosi nani (1 daiin: 2,94 Moaiit). — Kuis : KIII im. Irops Cikopcbkoro,
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Bubip enexTpoaBuryHa, KiHEeMaTUYHUI Ta CHJIOBHI PO3PAXyHKH MEXaHIYHOTO MPHUBOIY.
Po3paxyHOK 1 KOHCTpYIOBaHHS Iiepelad THYYKOIO B’si3310: MeTonnyHi BKa3iBKU [0
BUKOHAHHS JJOMAITHIX KOHTPOJBHUX POOIT 3 AUCHUIUTIHM «JleTanmi MammH» Ui CTYACHTIB
MaIIMHOOY/IIBHUX clieliajdbHOCTel ycix (opMm HaB4YaHHS: EnekTpoHHE HaBYalbHE BUIAHHSI
/Yxn.: B.A.Cragauk - K.: HTYY «KIll», 2012, - 57 c. — Ha3Ba 3 ekpana. — Jlocrym:
https://ela.kpi.ua/handle/123456789/1852

10. Po3paxyHok Ta KOHCTpyroBaHHA 3yO4actux mnepenad [EnextponHuii pecypce] :

METOJIMYHI BKa31BKH JI0 BUKOHAHHS JIOMAIIHIX KOHTPOJBHHUX POOIT 3 muchuruiinu «Jlerami
MaIIMH» ISl CTYJEHTIB MAaIIMHOOYAIBHMX 1 MEXaHIYHUX CHelialbHOCTeld Ycix (opm
HaByanHs / HTYY «KIIl» ; yknan. B. A. Craguuk. — Enextponni TekctoBi nani (1 daitn: 5,07
Mobaiit). — Kuis : HTVYY «KIll», 2013. — 112 c. —Ha3Ba 3 ekpana. — [ocrym:
https://ela.kpi.ua/handle/123456789/2680

Po3paxyHOK Ta KOHCTPYIOBaHHS YepB’STYHUX Tepenad: MeToIndHi BKa3iBKU 10 BUKOHAHHS

JIOMAIIHIX KOHTPOJIBHUX POOIT 3 AUCIHUIUTIHYM, «JleTam MamuH» s CTYJIEHTIB
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12. Cragnuk, B. A. Po3paxyHOK Ta KOHCTpYIOBaHHsS BajiB. BuOip miImmMIHUKIB
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[TaBnume B.T. OcHOBH KOHCTpYIOBaHHS Ta pO3paxyHKy jaeranei mammH: [ligpyd. — 2-re
BuI.TIepepoO. — JIpBiB: Adima. 2003. — 560 c.
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1.2. Ilopsiiok MpoBeeHHS BCTYIHOIO iCIUTY 3i cleniajJbHOCTI

BerynHuii icnuT 31 cneriaabHOCTI MPOBOAMTHCS Y 3MilaHid ¢Gopmi Ta mependadae MICbMOBI
BIJINTOBI/Il HA A€CATH TeCTOBHUX 3aBaHb Y MMCbMOBI OopMi Ta yCHI BiJMIOBI/II HA /IBA MATAHHA.

Meronuka MpoBeeHHs BCTYITHOTO BHIPOOYBaHHS HAcTymHA. YneHW KoMicii 1HPOPMYIOThH
BCTYITHUKIB TIPO MOPSAJAOK MPOBEIEHHS BCTYITHOTO ICIIUTY 31 CIEMIaJIbHOCTI, BUAAIOTh BCTYITHUKAM
eK3aMeHalliifHi 0iJeTH 3 BIAMOBIIHUMHU BapiaHTaMH Ta 3a3JaJIeTilb PO3APYKOBaHI MiAMKUCAH] JIUCTH
JUTSI TACBMOBOTO TECTYBaHHS Ta JIUCTH JUISI HOTATOK IIPH IiATOTOBIII 10 YCHOI BiAMOBIII.

TpuBasicTh BIAMOBIAI HAa TECTOBI MUTAHHS Ta IMJATOTOBKM BCTYITHUKA JIO BIAMOBIII HA YyCHI
MATAHHA — 2 aKaJeMIivHi TOJUHH.

Ha opranizariiiny 4acTuHy icuTy (ITOSICHEHHS MO MPOBEIACHHIO, 0(DOPMIICHHIO 1 KPUTEPISIM
OILIIHIOBAHHS ICIIUTY, BUJIa4l OLIETIB 1 JIUCTIB AJI HAMCAaHHS PoOOTH) BiABOAUTHCS 10 XBHIIMH Bif
YCBhOTO Yacy iCIUTY.

BinmoBigp Ha KOXKHE yCHE MUTAHHS BCTYIHHUK MOBHMHEH 3aKIHUYBATH IMOBIJOMIICHHSM, IO
BIAIIOBIAG 3akiHdeHa. SIKIO TAKOTO MOBIMOMIIEHHS HEMA€, YiIE€HH aTecTaliiiHol KoMicil ITOBHHHI
YTOYHUTH Y BCTYITHHUKA, UM BiH 3aKiHYHMB BiJIIIOBI/Ib.

KATEI'OPUYHO 3ABOPOHAETHCS nepebuBaTi yCcHY BiIIOBIIb BCTYITHUKA JJOJATKOBUMU
NUTaHHAMH, yTouHeHHAMHU uu 3ayBaxkeHHsAMU. KATEI'OPMTYHO 3ABOPOHAECTLHCA BY Ib-AKE
OIIMTYBAHHSA YU JOOIIMTYBAHHS BcTymHuKA Ticis TOTO, SIK BiH 3aKiHYMB YCHY BiJIIOBiJIb
Ha MUTaHHSA, JJI1 YTOYHEHHS OI[IHKU.

[Ticst 3akiHYEHHS MUCHMOBOTO TECTYBAaHHS Ta YCHOI BIJIOBI/II HA JIBa MUTAHHS MPOBOIUTHCS
nepeBipKa BIAMOBIAEH BCTYMHUKA Ta iX OI[IHIOBAHHS BCiMa 4iieHaMHu Kowicii. UneHu atecTamiiHoi
KOMICii MpUIMAaIOTh CIIbHE PillIEHHS [I0JI0 BUCTABIEHHS OI[IHKU Ha BIAMOBIIb O KOKHOTO 3 MUTaHb
€K3aMeHalllMHOro O1JIeTy Ta TECTYBaHHS.

[TinBeaeHHs MiICYMKY BCTYITHOT'O ICIIUTY 31 CHELIabHOCTI 31MCHIOETHCS IUISIXOM 3aHECEHHS
OaJiiB B ek3aMeHalliiHy BijoMicTh. O3HallOMIIEHHS BCTYITHHUKA 3 pe3yJbTaTaMu ICIIUTY IPOBOAUTHCS
3T1HO 3 MpaBUJIaMH IPUHOMY B YHIBEPCHUTET.

1.3. JlonomixkHi MaTepiaJy VI CKIAJaHHA BCTYITHOIO iCIINTY
[Tix yac BCTymHOro BHUIPOOYBaHHS JO3BOJSETHCS BUKOPUCTAHHS JIOTMIOMIKHOTO Marepiany
(TOBITHUKIB).
1.4. Kpurepii oliHIOBAHHSI BCTYIIHOT'O iCTIUTY

MakcumanbHa cyma OaltiB 3a BiJITTOBI/II HA IBa yCHI MUTaHHS ckiagae 70, TOOTO KOXKHE 13 YCHHUX
[IMTaHb OIIHIOETHCS B aiana3oHi Big 0 1o 35 OaiiB 3a TAKOIO CUCTEMOIO:

32...35 OaiB 3a 90...100 % MPaBUJIbHOI BIJIOBI/1
28...32 OaiB 3a 80...89 % MPaBUJIbHOI BIJIOBI/1
24...28 6aiB 3a 70...79 % MPaBUIIBHOI BiAMOBIA
20...24 6aiB 3a 60...69 % MPaBUIIBHOI BiAMOBIA
17...20 OaitiB 3a 51...59 % MPaBWIBHOI BiIOBI/I
14...17 OaitiB 3a 41...50 % MIPaBWIBHOI BiIOBI/i
11...14 OaitiB 3a 31...40 % MIPaBWIBHOI BiIOBI/i
7...11 OaitiB 3a 21...30% MIPaBWIBHOI BiIOBI/i

4..7 OaitiB 3a 11...20 % MPaBUIILHOT BiMTOBIII

0..4 OaitiB 3a 0...10% MPaBUIILHOT BiMTOBIII
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[TpaBWJIBHOIO BIATMOBII/II0O HA YCHi MUTAHHSI BBAXAETHCS IMOBHE 1 aJCKBAaTHE BUCBITICHHS
NUTaHHA 3rigHO 3 [Iporpamoro BCTyIHOTO icruTy.

VY BiNOBIIAX HA YCHI MUTAHHS OILIIHIOIOTH:

— IIOBHOTY PO3KPUTTS MUTAHHS;

— HasBHICTh PO3PaxXyHKIiB, IPUHIIMIIOBOI UM KOHCTPYKTHUBHOI CXEMHU (3a IOTpeOn);

—  yMiHHS 4iTKO (hOpMYITIOBATH BU3HAYCHHS MTOHATH/TEPMiHIB Ta MOSICHIOBATH 1X;

— 3JIaTHICTh apTyMEHTYBATH BIIMOBI/Ib;

— aHaJITU4YHI MIPKYBaHHsI, TOPIBHAHHS, (OPMYITFOBaHHSI BUCHOBKIB;

— HasABHICTh MOMMUJIOK 200 HETOYHOCTEH Yy BIMOBIIAX, TX KUIBKICTh Ta KPUTHYHICTH CTOCOBHO
KOHKPETHOTO MUTAHHS.

TecroBi 3aBgaHHsA 13 BUOOPOM OJHIET MPABUIIBHOI BiAMIOBII OLIHIOIOTHCS Y 3 0ak 3a KOXKHE.
KinbkicTs TecToBHX 3aBHanb — 10 (mecstp). MakcuManbHa cyma 0alliB 3a IecATh TECTOBUX 3aB/IaHb
ckinanae 30.

3aranpHa OI[IHKA 3a BCTYIHE BUIPOOYBaHHs OOUYMCIIOEThCA K apupMeTHyHa cyma OajiB 3a
BIJIMOBi/Il Ha /IBa YCHI MUTaHHS Ta JECITh TECTOBUX 3aBJaHb y MUCbMOBIH dopMi. 3a pesynbTaTamMu
BCTYIHOT'O BUIIPOOYBaHHS BCTYITHUK Moske HabpaTu Bia 0 no 100 Gauis.

3 MeTor 00YMCIIEHHSI KOHKYPCHOTO 0airy BCTYITHHKA PE3yJbTaT BCTYIMHOTO BUIPOOYBaHHS
nepepaxoByerbest 3 mkany Big 0 mo 100 GamiB o mkanu, BusHadeHoi llopsinkom mpuitomy Ha
HaBYaHHA JUIst 3100y TTs BUIoi ocBiTH (100...200 6asiB) 3rigHO 3 TaOIMIICIO BiAIOBITHOCTI:

Tabmmis nmepeBeaeHHs 6aJiB cTO0ATHHOI KA 1o mkam 100 - 200

Ban 3a mkanmoro bax 3a mkanoro ban 3a mkainoro Bax 3a mkanoro
0-100 100 - 200 0-100 100 - 200
60 100 81 162
61 105 82 164
62 110 83 166
63 115 84 168
64 120 85 170
65 125 86 172
66 128 87 174
67 131 88 176
68 134 89 178
69 137 90 180
70 140 91 182
71 142 92 184
72 144 93 186
73 146 94 188
74 148 95 190
75 150 96 192
76 152 97 194
Wik 154 98 196
78 156 99 198
79 158 100 200

80 160
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Berynnuku, pe3ynpratu paxoBoro icnuTy skux 3a 100-0aibpHO0 MIKaJIo0 CKIaiatoTh Bix 0 10
59 GaiiB, OTPUMYIOTH OIIIHKY ""HE3aI0BIILHO" 1 HE JOITYCKAIOTHCS /10 YYaCTi B HACTYITHUX BCTYITHUX
BUIPOOYBaHHSX (32 HAIBHOCTI) 1 B KOHKYPCHOMY Bi100Di.

1.5. Ilpukaag THOBOIO OiJIeTy 3 YCHUMH NIUTAHHSMH BCTYITHOIO iCIIUTY

HALIIOHAJIbHU TEXHIYHWM YHIBEPCUTET YKPATHU
«KUTBCHKUH ITOJITEXHIYHUM IHCTUTYT IMEHI ITOPS CIKOPCBKOT'O»

OCBIiTHIH CTYIIIHB ToKTOp dinocodii

CrieniasibHICTB G9 INpuknagHa MexaHika
OcBiTHs Tporpama [Tpuknamna MmexaHika

Icnur BerymHwuii it 31 crieniatbHOCT1

EK3AMEHAIINHUMA BJIET Ne XX

1. Teopis po3mipHuX naHmioriB. OCHOBHI TMOHSTTS 1 BHU3HAYCHHS PO3MIPHUX JIAHITIOTIB.
Metonuka mnoOynOBM pO3MIpHUX JaHLIOTIB. Po3MipHuil aHami3 TEXHOJOTIYHUX MPOLECIB.
BuzHaueHHs onepamitHuX po3MipiB 3a JIOMOMOTOK0 Ipadis.

2. Yopasninas nuHamivaumu napamerpamu TOC. J[uHaMigHI KOMIEHCATOpHU KOJUBAHb Ta iX
po3paxyHOK. TexHoJor1uHa CaKoBICTh GOPMH Ta i1 3aJI€KHICT Bl OPMHU 3arOTOBKH, THHAMIYHUX
napametpiB TOC 1 pexumy pi3aHHS. IPOrHO3YBaHHS TEXHOJIOTIYHO CIIAKOBOCTI.

3arBepaxkeHo HaykoBo-MeTOAMUYHOIO KOMICIERO
3a crietianbHicTi0 G9 [IpukinanHa mexaHika
npotokous Ne 7 Bij 28 kBiTHs 2026 p.

I'omosa HMK 3a cniemianbHICTIO
G9 Ipuknagna MexaHika Biraniit [TACITYHUK

2. MPUKIHOEBI INOJOKEHHSA
1. Ocobu, ki 6e3 MOBaXHUX MPUYMH HE 3'SIBUJIMCS HAa BCTYIIHE BUNIPOOYBaHHS y BUSHAYCHHM
PO3KJIaZIOM Yac, 0coOM, 3HAHHS AKHX OyJIO OI[IHEHO OalaMi HHUXK4Ye BCTAHOBJIEHOTO PIiBHS, J0 y4acTi
B HACTYIHHUX BCTYIHUX BUIIPOOYBAaHHSX 1 B KOHKYPCHOMY B1100pi HE JOMYCKAIOTHCS.
2. IlepecknagaHHs BCTYITHUX BUIIPOOYBaHb HE JIOITYCKAETHCA.
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PO3POGHUKMU ITPOI'PAMMU:
N—7

KaHJI. TEXH. HAyK, JOLEHT )
kadepr MM ta OM HH MMI i

KaHJl. TeXH. HAYK, TOLICHT W

kadpenpu [II'M HH MMI AN Anapii TITOB
JIOKT. TeXH. HayK, mpodecop,
npodecop xapexpu KM HH MMI

= Cepriit TPYBAUEB

" IOpiit JAHWIBYEHKO

z
/(é/s
JIOKT. TEXH. HayK, Ipodecop,
npodecop kapexpu [II'M HH MMI (/ ;/g.- u epriit CTPY TUHCHKUH

KaHJl. TEXH. HayK, JIOIEHT, C //
nouent kapexapu TM HH MMI W/Z Cepriit CATIOH

JIOKT. TE€XH. HayK, Iipodecop, "[[ Ve

3aBinyBau kadeapu 3B HH IM3 im. €.0. ITarona x Bikrop KBACHUIIBKUI
JIOKT. TEXH. HayK, Ipodecop, 4 l

npogecop xkapenpu XIICM OAIIIE < /5 Q/{ Banepiit IIEPBMHA

KaH/I. TEXH. HayK, Ipodecop, 2
npodecop kadenpu XIICM OAIIE _/%/ Bonommup CIBELIBKUI

JIOKT. TeXH. HayK, podecop,

npogecop kapenpu XIICM OAIIIE Anton KAPBAITbKMIA
JIOKT. TeXH. HayK, Ipodecop,
3aBimyBad kadenpu XIICM OAIIIE Onexcannp COKOJIbChKUI

JIOKT. TEXH. HayK, Ipodecop,

3apigyBad kadenpu HI'T ra KI' DM ['ennaniit BIPHEHKO
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