


I. 3BAT'AJIBHI BIJOMOCTI

Ocsitas nporpama «lIpukinagna mexanika» Biamosimae micii ta crpaterii  KIII im. Irops
CiKOpCchKOro, 3a SKOK CTpaTeriyHUM IPIOPUTETOM YHIBEPCUTETY € (QyHIaMeHTai3allis
niaroroBku  QaxiBuiB. OcoOMMBOCTI OCBITHBOI MpOrpamMH BpaxoBaHI NIIAXOM OOpaHHs
BIJIMOBITHUX PO3A1JIIB IPOrpaMu BCTYMHOTO icnuty. [IpoBeeHHs BCTYITHOTO BUITPOOYBAaHHS Mae
BUSIBUTH PIBEHb MIJATOTOBKU BCTYITHHUKA 3 0OpPaHOI 715l BCTYITY CIIEI[iaJIbHOCTI.

Berynne BunpoOyBaHHS 31 CHELiadbHOCTI NMPOBOAMUTHCS Yy 3MilIaHii ¢opmi Ta nependayae
NUCHMOBI BIATOBiI HA TECTOBI MUTAHHA Ta YCHUN €K3aMEH.

BcerynHe BunmpoOyBaHHS mepembavae ycHI BIJANOBIAI Ha JBa NMHUTAHHS Ta BUKOHAHHS JIECSTH
TECTOBUX 3aBJaHb Y MMUCHMOBIH (hopmi.

TpuBamicTe BIANOBIAlI Ha TECTOBI MUTAHHS Ta MiJTOTOBKM BCTYMHHUKA JO BIAMOBiAI Ha YCHI
[IUTAaHHS — 2 aKaJeMiyHi TOJIUHH.

VY HacTynmHOMY PO3/IiJIi MPOrpaMu HaBEACHI JIMIIE Ti TEMH 3 3a3HAUYEHUX PO3/LTIB, K1 CTOCYIOTHCS
BUKOHAHHS 3aBJIaHb BCTYITHUX BUIIPOOYBaHb.

IHdopmartis npo npauiia MPUHOMY Ha HABUYAHHS Ta BUMOTH JI0 BCTYITHUKIB OCBITHBOT IPOTrpaMu
«[IpuknagHa MexaHika» HaBeleHO B po3aui «Berynm mo acmipantypu» Ha BeO-CTOpIHII
acmipantypu Ta gokrtopantypu KIII im. Irops Cikopchbkoro 3a  MOCHJIAHHSM
https://aspirantura.kpi.ua/

*BinnosigHo gom.2 Pozniny XV 3akony [1po BuIily ocBiTY BHIIa OCBITa 32 OCBITHBO-
KBamiQiKalliiHUM piBHEM CIIeIialicTa MPUPIBHIOETHCS JI0 BUIIOT OCBITH CTYIICHS MaricTpa

II. TEMM, IO BUHOCATBHCA HA BCTYIIHE BUITPOGOBYBAHHSA

YCHE BUITPOBYBAHHSA
Poznin « IMHAMIKA I MIIHICTHh MAIIWH)

B ocHOBY KaHIMAATCHKOTO iICIUTY MO crierianizaiii — "/IluHamika i MilHICTh MAIIMH" TOKJIAJEHO
BUOpaHi mpobiieMu 3 ONOpy MarepiaiiB, Teopii MPYKHOCTI, TEOPii MIACTUYHOCTI Ta MOB3Y4OCTI,
Teopii KOJIMBaHb Ta CTIHKOCTI, MEXaHIKU TPILUH, YUCETbHUX METO/IB.

Beryn. 3HaueHHS HayKM MpO MIMHICTH Yy MPUCKOPEHHI HAYKOBO-TEXHIYHOTO IPOTpeECy.
Busnauenns 3aj1a4, SiKi po3riIsiIalOTHCS OIIOPOM MaTepialiB, TEOPIEr0 MPYKHOCTI, MIIACTUYHOCTI,
TEOPIEI0 KOJMBAaHb, Ta 1HIIMX KYpCIB, TIOB’SI3aHUX 13 MIIHICTIO Ta JIOBFOBIYHICTIO MAIlIUH Ta
KOHCTpYKLIN. OCHOBHI MOHATTS: edopMallii, HapyXeHHs, NPY>KHICTb, INIACTUYHICTb, 30BHIIIHI
ta BHyTpimHI cuiu. [Ipuniun Cen-Benana. [Ipunnun HezanexxHocTi aii cui. MeTton nepepisis.
OcHoBHI rinore3u Ae(GopMOBaHOTO Tija.

Po3Tsar ta cruck. CuiioBi GpakTopu, HallpyXeHHH Ta 1e)OpMOBaHUM CTaH CTPUKHIB MPU PO3TATY
Ta CTUCKY. YMOBH MIIIHOCTI Ta KOPCTKOCTI CTPUKHIB IPH PO3TATY Ta CTUCKY. Jliarpama po3Tsry
Ta maiarpama neopMyBaHHs, iX 3HAYEHHS MTPH pO3paxyHKaX HA MIIHICTb.

3cyB Ta kpy4uenHsi. CuiioBi (pakropu, HaNpyXeHU# Ta JePOPMOBAHHI CTaH CTPUKHIB MPH 3CYBI
Ta KpydeHHi. PO3paxyHOK CTpWIKHIB Ha MIIHICTh Ta JKOPCTKICTb TMPHU 3CYyBI Ta KPYy4YCHHI.
Po3paxyHOoK BaJliB Ta CTPUKHIB HEKPYIJIOTO i TOHKOCTIHHOTO MEPETHHY MPH KPyUEHHI.



3run. CuiioBi (axkTopH, €MmIOpd MOMEHTIB 3THHY, MOIMEPEYHUX CHJI Ta MporuHiB. Posmoain
HOpPMAaJIbHUX HANpyXXeHb B NMEPETHHI OAJIKU MIPU YUCTOMY 3THHI. PO3Moin TOTHYHKX HANPYKEHb
B MIEpETUHI OAJIKK Mpu morniepeuyHomy 3ruHi. J(udepeniiiiine piBHSIHHS 3irHYTOi OCi Oanku, HOTro
3aCTOCYBaHHA TPU BU3HAYEHHI MEPEMILICHb MNPSMHM IHTETpyBaHHSAM. MeToa MOYaTKOBUX
napameTpiB. Po3paxyHku Ha MIITHICTb Ta )KOPCTKICTh €JIEMEHTIB KOHCTPYKIIiM IPH 3THHAHHI.
Cxuaanmii omip. Kocuii 3run. Ilo3anieHTpoBHil po3TAT Ta CTUCK. 3TMH 3 KPYUEHHSIM HE KPYIJIMX
BaJIiB.

Teopii Hanpy:keHo-megopMoBaHoro crany. Hanpyxkenuii cran y toumi. KommoHeHTH
HalpykeHb Ta IX BHU3HAYCHHs. TeH30p HampyxeHb. Bu3HaueHHs HanpykeHb y HaxXWiIeHIN
wiomanmni. ['onoBHI HampyxkeHHs. Bu3HadeHHsS pO3TallyBaHHA TOJOBHUX IUIOMIAJIOK Ta
BU3HAYEHHS BEJIMYMH T'OJIOBHUX HaIpy)KeHb. [HBapiaHTH TeH30pa HanpysxeHsb. ['padiunuii anani3
HANpY>KEHOr0 CTaHy 3a JomomMorot KpyriB Mopa. Tensop aedopmarnii. IaBapiantu TeHzopa
nedopwmartii. ['osoBHI oci qehopmMoBaHOro crany Ta roioBHi aedopmarrii. O6'eMua gedopmarris.
[Tutoma nmoTeHmianpHa eHepris. [Iuroma eHepris 3MuHE 00'eMy Ta MUTOMA €HEPTis 3MIHH (POopM.
KitacnuHi kputepii MIIIHOCTI TIPH CKJIaJHOMY HAIIPY>KEHOMY CTaHi.

3arajibHi TeopeMH Ta METOIM ONOPY MaTepiadiB. Y3aranbHeHi cud i niepeMinieHns. Pobora
30BHINIHIX Ta BHYTPIIIHIX CHJI, TOTEHIIAJIbHA €Hepris AedopMaliii CTEp)KHS MPU JOBLIBHOMY
HaBaHTaXCHHI. Hauao MOXJIMBHX TIepeMillieHb B IPYKHUX CUCTEMax. TeopeMu mpo B3aEMHICTh
po0it Ta nepemimens (berti Ta Makcpenna). Teopemu KactinbsHo Ta Jlarpanxka. Teopema mpo
MiHIMYM noTeHMHiiHO1 eneprii (MenaOpea). Merox Mopa BU3HAueHHS TEpeMilleHb, CIIOCIO
Bepemarina. CraTM4HO HEBHU3HAa4dyBaHI CTPMJKHEBI CHCTEMH, CTeMiHb iX CTaTMYHOI
HeBU3HaueHocTi. KaHOHIYHI piBHAHHS MeToxy cuil. BuOip OCHOBHOI CHCTeMH, BpaxyBaHHS
cumetpii. IlocniIoBHICT PO3paxyHKy CTaTMYHO HEBHM3HAYyBaHUX OallOK Ta paMHUX CHCTEM;
KOHTPOJIb BIPHOCTI PO3B’SI3KY.

Po3paxyHOK TOHKOCTIHHHX 00OJIOHOK Ta NJACTHH. be3MOMEHTHa Teopis BiCECUMETPUYHO
HAaBAaHTa)KEHUX TOHKOCTIHHMX OOOJIOHOK oOepTaHHsA. PiBHAHHA O€3MOMEHTHOI Teopii.
[Muninapuyna, chepryHa Ta KaHOHIYHA OOOJIOHKH, IO 3HAXOAThCA MijA AI€I0 CTATUYHOIO Ta
TAPOCTAaTUYHOTO TUCKY. PO3paxyHOK TOHKOCTIHHUX MOCYUH, 1110 MatOTh (OpMY TiJ1 OOEpTaHHS.
YucTHii 3TUH MUIaCTUH. 3a€KHICTh MK 3THHAIOYMMH MOMEHTaMHM Ta MepeMillleHHAMU. PIBHAHHS
3ITHYTOI OBEpXHI1 MJIACTHH. [ paHn4H1 yMOBH.

3agaua Jlsime. BusHaueHHs HanpyXeHb Ta MepeMillleHb B TOBCTOCTIHHMX LuTiHApax. OuiHka
MIIIHOCTI TOBCTOCTIHHUX IIMJIIH/IPIB.

CrilikicTh npyXkHoi piBHoBarm cucremu. [TOHATTS Hpo CTIMKICTh Ta HECTIMKICTH (Gopmu
piBHOBaru. Kputnune HaBaHTaxkeHHS. CTIMKICTh CTUCHYTUX cTepxkHIB. Popmyna Elinepa npu
PI3HOMaHITHUX BUIMAJKaX OMNOPHMUX 3aKpilJeHb Ta MeXIi ii 3acTocyBaHHs. [IOHATTS mpo BTpaty
CTIMKOCTI MpH HAINpPYXEHHSX, 110 MEPEeBUUIYIOTh T'PAaHUII0 HpONoplioHaIbHOCTI. Dopmyna
@.C. Scuncpkoro. Po3paxyHok no koedilieHTaM 3MEHILIEHHS JOMYCTUMUX HanpyskeHb. [ToHATTS
PO CTIMKICTh TUIOCKOT (POPMU 3THHAHHS.

MinHicTh NPH HANPY)KEHHSIX, 0 NUKJIIYHO 3MIiHIOIOTHCA B 4Yaci. MexaHi3M BTOMHOTO
pyliHyBaHHs. KpuBi BTOMHU Ta rpaHuls BUTpUBAIOCTI. BHU3HaueHHs TrpaHMIll BUTPUBAJIOCTI.
Po3paxyHku ma MIIHICTh MPH MOBTOPHO-3MIHHUX HaIpyXeHHsIX. PakTopH, 110 BIUIMBAIOTh HA
BUTpHUBaIICTh. EdexkTuBHI Koe]illleHTH KOHLEHTpalli NMpU HaANpyKEHHAX 3MIHHHUX Yy 4acl.
XapakTepUCTUKU IMKJIIB 3MIHHUX HamnpyxkeHb. JliarpaMu TpaHMYHMX HampyXeHb MpU
ACUMETPUYHHX LKKJIaX. PO3paxyHOK Ha MILHICTh IIPH OJJHOBICHOMY Hamlpy>K€HOMY CTaH1 Ta MpH
oOepTaHH1 Uil HECUMETPUYHUX LUKIIB. BUTpUBanicTh Mpu CyMiCHOMY 3rMHaHHI Ta 0OepTaHHI.
3axoay 110 MiABUILEHHIO BTOMHOI MIITHOCTI.

Po3paxyHkun Ha MiOHiCTh TpH JUHAMIYHHX HaBaHTakeHHsix. Cwin iHepuii. VYpaphe
HaBaHTaXeHHA. Po3paxyHku mo OamaHcy eHeprii. BrumB BiacHoi Macu, sika 3a3Hae ynapy.
BpaxyBanHs cui iHeplii, [0 BUHUKAIOTh ITPH KOJIWBAaHHSX.

Teopist JiHiitHol npyskHocTi. Teopis HanpyxeHOro crany B Toulll. OCHOBHI PiBHSHHS CTaTUKU
negopmiBHOTO Tifa. I'paHnYHI yMOBH Ha MOBEpXHi. PiBHSIHHA piBHOBaru. TeH30pH BEIMKHX 1
Manux nedopmartiid. @i3uyH1 piBHSHHS JiHIHHOT TEOpii IPYKHOCTI. Y3araJbHeHH 3aKoH ['yka.



3akon [roamens-Heiimana. OcCHOBHI METOIM pO3B’sI3aHHS TPYXKHUX KpalOBUX 3ajad.
Po3B’s13aHH: 33124 Teopii IPY>KHOCTI B EPEMIIICHHAX Ta HANPYKEHHAX. Bapiamiiftauii npuHIumn
MIHIMYMY TIOTEHITiaIbHOI eHeprii (mpuHIuN Jlarpanxa).

OcHOBHI 3aKOHU Ta piBHSAHHSA Teopii miaacTuuHocTi. OCHOBHI KpUTEPIi, P KX BUHUKAIOTbH
macTuaHi  aedopmartii. Di3uvHI pIBHAHHSA TeOpii IUIACTUYHOCTI: TEOpiS MalUX TMPYXKHO-
IacTHUHUX Aedopmartiii, Teopis teuii. OCHOBHA cHcTeMa PiBHSHB TEOPii IIACTUYHOCTI, SKa
HEeoOXi1JHa JUIsl pO3B’sI3aHHs KpaioBuX 3aj1ad. Po3B’s13aHHs KpalloBUX 3a/la4 B MEPEMIILEHHIX Ta
HaNpy>XeHHIX. MeToan 3MIHHUX MapaMeTpiB NPYKHOCTI Ta JOAATKOBUX HABAHTAXEHb IS
pPO3B’sA3aHHS KpaloBUX 3ajady Teopli IUIAaCTUYHOCTI. PoO3paxyHOK €JeMEeHTIB MalluH, SKI
IPAIOI0Th B YMOBAX IIACTUYHOCTI.

OCHOBHI 3aKOHHM Ta PiBHAAHHS CTAJIOI Ta He cTaJ0i Teopii moB3ydocTi. OCHOBHI 3aKOHH Ta
PIBHSHHS CTaJOl Ta HE CTaJIol Teopii moB3y4yocti. MeToan po3B’sA3aHHS KpaloBUX 3a/1a4 B TeOpii
1moB3y4ocTi. [IoB3y4iCTh Ta TOBroOBIYHICTh MaTEpialliB P CTAIlIOHAPHOMY Ta HECTAI[IOHAPHOMY
HaBaHTa)XCHHI. JlOBrOBIYHICTh €JIEMEHTIB MAaIlINH, K1 MPAIIOI0Th B YMOBaX MOB3YUYOCTi.

Teopiss KoauBaHb Ta criiikicte pyxy. PiBusnus Jlarpanxa npyroro pony. IloTenmianbHi,
ripockomiyai Ta aucunatuBHi cwid. [ucunatuBHa ¢yHKUis Penes. Ilpuammn [MamimsToHa-
Octporpaacekoro. KonuBaHHs JIHIHHHX CHCTEM 31 CKIHYCHHOKO KUIBKICTIO CTEIEHIB CBOOOIH.
KpyrunbHi konmBaHHS BaiiB. KputnyHa mBHAKICTE oOepTaHHS Basa. BiacTHBICTH KOJIHMBaHb
KOHCEpBaTUBHUX cucTeM. HabmkeHi MeTou BU3HAUYEHHS BJIACHUX YAaCTOT KOJHMBAaHb MPYXKHHUX
cucreM, popmyna Pernes. BimactuBocTi BIacHUX 4acToT Ta (YOpM KOJIMBaHb, TOJIOBHI KOOPAWHATH.
Bumymeni konuBaHHs, pe3oHaHc. KonuBaHHA cHCTeM 3 DO3MNOJAUIEHHMH IapaMeTpaMu:
MO3/I0BKHI, 00€pTabHI Ta MomepedHi KOoJuBaHHA cTepkHiB. CtilikicTs mo JlsmyHoBy. Merton
¢bynkuii JIsmyHona.

Micuesi nanpy:kenHs. [IoHATTS PO KOHIICHTPAI[IIO HANPYXEHb Ta ii MOKa3HUKU. KOHTAKT TiJI,
KOHTaKTHI HanpyxeHHs. KOHTaKTHI MIIIHICTh Ta BTOMA.

Po3paxyHoK KOHCTPYKUii 3a IpaHMYHUM CTaHOM. PO3paxyHOK CTpHMKHEBOI CHCTEMH 3a
IPaHUYHUM CTAHOM IPH PO3TATY, KPYUEHHI Ta 3THHI.

Minnicte Ta pyiiHyBaHHsi. Di3uuHi ocHOBM Moxayis FOHra Ta mexi MIIIHOCTI Martepiany.
Kpucraniuna OynoBa meraniB Ta TUNM i1 JAedekTiB. [IOmKOMKEHHS Ta MOMIKO/PKYBaHICTh
MmaTepianiB. TpillluHU, TPU TUNM iX HABAaHTA)XXKEHHA. ACHMITOTUYHHUI pPO3IMOJALT HANpPYXEHb Y
BepIMHM  TpiuHU. OCHOBHI TMOKa3HUKM Ta KpUTepil TPIIIMHOCTIHKOCTI  MeTaiB.
DEeHOMEHOJIOT1YH1 OCHOBM MIITHOCTI MartepialiB. Y3araabHeHU kputepiit MinHocTi [Incapenxko-
JleGenena.

Hogi marepiaan. B’s3ko-ipy>kHi Ta B’SI3KO-TUIACTUYHI MaTepiaiu, iX Mojesi. AHI30TPOIHI Ta
KOMITO3UIIIIHI MaTepiain: XapaKTepUCTUKH, KPUTEPii MILTHOCTI.

ExcnepuMenTanbHa MexaHika. MexaHIYHI XapaKTePUCTHKH KOHCTPYKUIMHUX MaTepiaiiB 1
METOAMKH iX BU3HAYCHHS.

UnceabHi MeTOIH TUHAMIKH Ta MiltHOCTI MammH. Pi3HOBHIM TOXHOOK HAOIMIKEHOTO YHCIIa, 1X
mkepena. JlificHi uncna y aBiiikosii cucremMi EOM. Orinku moxu0ok mpu oounciennsx Ha EOM.
HabnuxeHHs po3B’a3KiB KpailoBUX 3a7a4 3a MmetogoM dyp’e. bazucHi ¢yHKIIT, BUMOTH 10 HUX.
OcHOBHI MeTO/IM PO3B’sI3yBaHHA KpaiioBux 3anau: Penes-Pirtua, byonoBa-I"anbopkina, 3BakeHUX
NOXMOOK HaOJMKEHHsI, 3aCTOCYBaHHS BapialiiiHoro npuHuumy Jlarpamxka. Ines HaGnuxeHHS
KpaioBoi 33124l 32 METOJIOM CKIHYEHHHUX PI3HULIb. Iest HabakeHHs KpailoBoi 3a1a4i 3a METO/JI0M
CKIHYCHHMX eJieMeHTiB. CKiHYeHHI eJeMEHTH Ta OCHOBHI BHMOrHM 10 HHX. [IpocTopoBe
CKIHYEHHO-eJIeMEHTHE HaOJIMKeHHs KpalloBUX cTamioHapHuX 3agad. Metoq Helorona-Padcona
PO3B’sI3yBaHHS HENIHIMHUX KpaloBHX CTalllOHapHUX 3aaad. [IpocTopoBo-yacoBe CKiHUEHHO-
€JIEMEHTHE HaOJMKEHHs KpaloBHX 3anau mnapabosiyHoro tumy. Kiacumuni JnBomapoBi Ta
TPUILIAPOBI CXEMH, YMOBH CTIMKOCTI Ta BiICYTHOCTI OocUWJIALIM po3B’sa3ky. [IpocTopoBo-yacose
CKIHYEHHO-€JIEMEHTHE HaOJIMKEeHHS KpallOBHX 3a1au rinepoosiunoro tumy. Kiacuuni Tpumaposi
CXEMH, YMOBHU 3aCTOCYBAHHS.

PEKOMEH/IOBAHA JIITEPATYPA



1. Mexanika martepiaiiB i KOHCTpYKUii: HaBuanbHuil mOCIOHMK Ui CTYEHTIB, SIKI HABYAIOTHCS
Ha TEXHIYHHX CHeIiadbHOCTIX yciXx (opm HaByaHHs / A.€. babenko, O.0O. boponko, C.M.
HlykaeB,ta in.— K.: KIII im. Iropa Cikopcekoro, 2017.— 191 c¢. J[ocrym:
http://ela.kpi.ua/handle/123456789/19241

2. Bacunenko M.B., Anekceituyk O.M. Teopis konuBaHb 1 cTiiikocTi pyxy: Ilinpyunuk. — K.:
Buma mik., 2004. — 525 c.

3. Moxaposcbkuit M.C. Teopist mpy>KHOCTI, IIaCTUYHOCTI 1 moB3y4ocTi: [linpyunnk. — K.: Buma
mk., 2002. — 308 c.

4. Moxaposcbkuit M.C., AntunoB €.0., booup M.I. [1oB3y4icTh Ta TOBroBi4HICTh MaTepiajiB
MIpU IpOorpaMHOMY HaBaHTakeHHI. — K.: Buma mk., 1982.

5. Omip marepianis: Ilinpyunuk / I'.C. Ilucapenko, O.JI. Kgitka, E.C. Ymancekuit; 3a pex. I'.C.
[Tucapenka. — Kuis.: Buia mik.., 1993. — 655 c.

6. PymakoB, K. M. UwucroBi 1 aHANITHYHI METOAM aHATI3y AWHAMIKK 1 MIITHOCTI MallWH Ta
critikocti pyxy [EnexrtponHuit pecypc] : HaBYadbHUH TOCIOHHMK JJIA 31100yBadiB CTYICHS
Maricrpa 3a OCBITHBOIO Mporpamoro «JlmHamika 1 MIIHICT, MamWH» cremiaabHocTi 131
«[Ipuknagna mexanikay» / K. M. Pynakos ; KIII im. Irops Cikopcekoro. — EnekTpoHHi TEKCTOBI
mami  — Kwie  :  KIII  im. TIrops  Cikopcekoro,  2022. - 120 c.
https://ela.kpi.ua/handle/123456789/47952

7. IMuckynos, C. O. Ilnactuau 1 060moHKH. OCHOBHM PO3paxyHKIB HAa MIIHICTh 1 JKOPCTKICTh
[EnextponHuii pecypc] : HaBY. mociO. mis 3700yBaviB CTymeHs OakaiaBpa 3a OCBITHBOIO
nporpamoro «JlnHamika i MinHiCTh MammHy» cneniadbHOocTi 131 Ilpuknanna mexanika / C. O.
[Tuckynos, €. €. Onumenko, C. 1. Tpy6aues ; KIII im. Irops Cikopcbkoro. — EnexTponHi
tekctoBi gani. — Kwmie : KIII im. Irops Cikopcekoro, 2022.— 117 c.
https://ela.kpi.ua/handle/123456789/47793

Poznin «I'TAPABJITYHI I ITIHEBMATUYHI MAIIMHU TA CUCTEMMUA ITPUBO/I1B»

1. TIlpuHumn nii, TUNOBI CTPYKTypHa 1 (YHKIIOHAJbHA CXEMH, OCHOBHI IapaMeTpH
TiApaBIIYHOTrO 00’ €MHOIO IPUBOLY. Y MOBHI ITO3HAYEHHS.

2. OcobauBOCTI NMHAMIKH TiAPaBIIYHOIO TMOPIIHEBOIO INPHUBOIY, PO3PAXyHOK OCHOBHHMX
napaMmeTpis.

3. AmnapatHi 3aco0u KepyBaHHS B CICTeMaX THEBMOaBTOMAaTUKH. [IpuKkiaan BUKOPUCTAHHS.
4.  Tigpoanapatypa. 3arajabpHi BIJOMOCTI Ta BU3HAUYEHHS, Y MOBHI T03HAYEHHS.

5. ["ipaBmiuHi miICKHIIOBAYl Ta CIIAKYIOY1 MPUBOIU. 3araibHi BITOMOCTI, yMOBHI IIO3HAYEHHS,
NPUKJIAJA BUKOPUCTAHHSI.

6.  CrpymeHeBi MHEBMAaTHYHI €1€MEHTH Ta CXEMH BUKOHAHHS JIOT1YHUHN (QYHKILIN JUIs cHCTEM
THEBMOABTOMATHKH.

7.  llepexigHi mpolecd B TiApPaBIIYHMX MeEXaHI3Max 3 ypaxyBaHHAM pO3NOJUIEHOI Macu
piavHu. YacTOTHI PIBHSAHHS T1JIPOCUCTEM.

8. OO0’eMHI HacocW Ta TiIPOABUIYHH. 3arajbHa XapaKTEpUCTHKAa 00 €MHHX TiIPOMAIIHH.
YMOBHI IO3HAUEHHS.

9.  EnepreTuyHi MOKa3HUKH Ta KOEQIII€EHT KOPUCHOT il CUCTEM Ta MPUCTPOIB T'1APOTPUBO/IIB.

10. TIlepeximmi mporecd B TiIpaBIiYHAX MeXaHi3MaxX 3 YpaxyBaHHSIM pO3IOMAIJICHOT Mach
pinunu. Kputepii iuHamMiuHO{ OIIIHKH TiAPOCUCTEM.

11. TippasmiuHi kJanaHu THCKY. [IpuHIMn aii, yMOBHI MO3HAYEHHS, OCHOBHI XapaKTEPUCTHKH,
NPUKJIIAAN 3aCTOCYBaHHS.

12. TliaroToBKka MOBITPsA B CHCTEMax IMHEBMONPHBOMY. 3amgadi, CKJIaja, MPUHIMUI [Iii, YMOBHI
MO3HAYEHHS.


https://ela.kpi.ua/handle/123456789/47952
https://ela.kpi.ua/handle/123456789/47793

13. Tlepeximui mporecd B TpyOONPOBOAAX TiIpaBIiYHUX MEXaHI3MiB. BilbHI Ta BUMYIIEHI
KOJINBAaHHS TUCKY B PiIMHI, HAOIMKEHUH METO/I BpaXyBaHHsI T'iIpaBIiYHUX OMOPIB CUCTEMH.

14. TigpoamapaTypa IJjisi peryjarOBaHHS BHTpaTH poOouoi piawHu. [lpuHmumn maii, ymoBHi
MO3HAYCHHS, TIPUKIIa 1 BUKOPUCTAHHS.

15. JlpocenbHi €JIEMEHTH CHUCTEM ITHCBMOABTOMATUKH. THIH, OCOOJMBOCTI, yMOBHI
MO3HAYCHHS, PO3PAXYHOK.

16. 3omoTHuKOBI rimpomigcuiatoBadi. CTOXaCTHYHI MapaMeTpu CTAaTHYHHX XapaKTEPUCTHUK
KEPYIOUHX JIPOCENIOI0YUX T1IPOPO3IOAIITBHHUKIB.

17. TIlecrtepenni Hacocu 1 rimpomotopu. OCHOBHI XapaKTEpUCTUKH, YMOBHI TMO3HA4YCHHS,
3arajibHi BiJIOMOCTI.

18. Craruka mHEeBMaTUYHHUX IPOTOYHUX KaMep.

19. [TIlpouecH B yIIiIbHEHHSIX PYXOMHX 3’ €THaHb, BUTOKU PiTUHH, THIIN yIIIIEHEHb.

20. PoGoui pigwHM, SKi BHKOPUCTOBYIOTHCS B 00’€MHOMY TiApaBIiYHOMY IPHUBO/II.
Oco0aMBOCTI 3aCTOCYBAaHHS Ta KPUTEPii BUOOPY.

21. JluHamika MHEBMaTHYHHUX Kamep.

22. Pigusuas /JI. BepHymni ans TOTOKY peanbHOI piauHW. PIBHSHHS BHUTpaTH PpiIHHU.
['ipaBniuHa IPOBITHICTH TPYOOIPOBO/IIB.

23. Ywucrora pobouux piguH. ['a3u B pimmuax. SIBuma kasitamii Ta oOmitepamii. 3anexHiCTh
BJIACTUBOCTEH PiUH Bl yMOB €KCILTyaTarii.

24. XapakTepuCTHKH MHEBMAaTHYHUX KOMYHIKAI[IHHUX KaHAJIB.

25. [IlpunnunoBa cxem rigpasiigyHoro npuBoaa. Cratuka cuioBoro uuiiHzapa. Jlomyctumi
HIBHJIKOCTI PYXY piIMHU B TPYOOIIPOBOIAX.

26. Jlunamika TiApaBIivHOTO MPHUBOIY Ta CIIOCOOM PETYIIOBAHHS IIBUIKOCTI PyXy poOoUoro
oprany. PIBHSHHS pyXy HOPIIHS TiApOIUIIHIPA.

27. IlueBMaTW4Hi CTpyMEHEBi €JIeMEHTH AUCKpeTHOi Ail. Tumu, mpuHIMMIU Aii, 0COOIUBOCTI
BUKOPHCTAaHHSI.

28. BusHaueHHS BJIACTMBOCTEH €JIEMEHTIB TiAPONPHBOJY 32 JIOMOMOIOI0 KOMII FOTEPHOIO
MOJIeNIIOBaHHA. MO/IeNIIOBaHHS HENIIHIMHUX CUJI TEPTS B HAMPSAMHIN BTYII TIAPOIUTIHIpA.

29. [IInactunuati (mmbepHi) Hacocu Ta riapomoTopu. [lpunnun nii, pobouuit 00’em,
0COOJIMBOCTI KOHCTPYKTUBHUX PIILIE€Hb.

30. KoHcTpykuii Ta TpUHUOMNK [Aii MHEBMAaTUYHUX TPUCTPOIB KEPYyBaHHS Ta PETyIIOBaHHS
MEMOpaHHOTO THUITY.

31. TippomincuiroBadi TUIY COIJIO-3aCiHKA 3 TOTYACTUM JAPOCETIEM Ta CTPYMHUHHOIO TPYOKOIO.
32. PosmnoxineHi (Hampasisroui) rigpoanapatd. Kmacudikaris, yMOBHI MMO3Hau€HHS, CXEMHU
nin’enHanHs. [Ipukiaam 3acTocyBaHHS.

33. IlHeBMaTHYHUWI MOPITHEBHIA MTPHUBII OMHOCTOPOHHBOT Jii. YMOBHI IO3HAYEHHS, CTATUIHUI
Ta IMHAMIYHUI pPO3pPaxXyHOK.

34. Tigpasmiuni cruigkytoudi npuBoau. CTaTWYHI XapaKTEPUCTHKH TiAPABIIYHUX CIAKYIOUHX
MPUBOJIIB.

35. PapnianpHO-IOpIIHEBI HacocH 1 rigpomoTopu. [lpuHIMN Iii, OCOOIMBOCTI 3aCTOCYBaHHS,
OCHOBHI XapaKTEPUCTHKH, YMOBHI IIO3HAYEHHSI.

36. IIHeBMaTHYHUWI MOPIIHEBUN MPHUBOJ TBOCTOPOHHBOI Aii. YMOBHI MMO3HAYEHHS, CTATHYHHH
Ta TMHAMIYHUHA PO3paxyHOK.

37. wmxioBi rigponpuBoan. Jliarpama Ta IUKJIOrpama Jiid, 3araJbHa CTPYKTYpa, JOTIYHUH
CHHTE3, 3aCO0M KOHTPOJIIO 1 KEpyBaHHS.

38. AkciampHO-TIOpIIHEBI HacocH 1 rimpomortopu. [lpmHnmn nii, poboumii 00’e€M, yMOBHIi
MO3HAYCHHS, IPUKJIa/Id 3aCTOCYBaHHS.

39. [IlmeBmartumuHi apoceni. Tumu, po3paxyHOK, yMOBHI ITO3HAYEHHS, TPUKJIAH BUKOPHUCTAHHS.
40. TigpoABUIYHH TOCTyMaldbHOTO pyXy. lambmiBHI mpuctpoi. HenmoBHOMOBOPOTHI
rigpoaBurynu. THUIIOBI cxemu, 001acTh 3acTocyBaHHs. [lepeBarn Ta HEMOMIKH KOHCTPYKTUBHHUX
CXEM.



41. Kouaumionepu po6ouoi pingunu. [Ipu3HaueHHs, TUIN, CKIIaJ, OCHOBHI PO3paxyHKH, YMOBHI
MO3HAYCHHS.

42. TIlneBMaTW4Hi MOTOpPM Ta BHUKOHABUI MPHUCTPOI CHCTEM ITHEBMOIPHBOIIB  Ta
nHeBMoOaBTOMAaTHKH. [lepeBaru, He1oNMiKKU, OOMEKEHHS Y BUKOPHCTaHHI.

43. VYnbprtpa3BykoBa KaBiTamis. CucreMu Tomadi pIAMHM Ta PErYyJIIOBaHHSA BUTPATH
YIABTPa3BYKOBUX AMCIIEPraTopiB.

44, PeneliHi Ta aHAJOTOBI JaTYMKH CUTHAIIB B CUCTEMax rifponpuBoy, OCHOBHI apaMeTpH.
IIpukiagu 3acTocyBaHHS.

45. 1IukiIoBi cHCTEMH ITHEBMOIPUBO/IIB 3 €JIEKTPOpEIeHHUM KepyBaHHIM. CKiall, CTPYKTypa,
cxeMu kepyBaHHA. CepBiCHI PeXUMH POOOTH CUCTEM.

46. JlomareBi HacocH 1 rigpoauHamiyHi nepenavi. [IpuHiun aii, 0cCOOIMBOCTI 3aCTOCYBaHH,
OCHOBHI XapaKTEPUCTHKH, YMOBHI IIO3HAYECHHSI.

47. KepyBaHHS MBHIKICTIO PYyXy BUX1JIHOI JaHKA B CHCTEMax ITHEBMOMPUBOTY. THUITOBI CXEMHI
pilIeHHs, 0COOIMBOCTI BUKOPUCTAHHS.

48. CeHcopH Ta JaTYUKU KOHTPOIIO MapaMeTpiB Aii MPUBOIIB: TUCKY, BUTPATH, HABAHTAKECHHS,
MOJIOXKEHHS, BUAKOCTI. OCHOBHI XapaKTEPUCTHKHU Ta BAMOTH JI0 3aC00iB KOHTPOJIIO.

49. TigpaBniyHM po3paxyHOK TPYOONPOBOIIB Ta ra3onpoBoaiB. ['iapaBiaiunuii ynap.

50. Meromu moOymoBH Ta TEXHIYHI 3aco0M cucTeM KepyBaHHsS TimponpuBoay. OOmacti
3aCTOCYBaHHS TiIPaBIIYHUX CUCTEM KEePYBaHHsI, TOPIBHSUIbHI XapaKTEPUCTUKHU, TIPUKIIA.

51. 3acTocyBaHHS TiIpPOTra30BUX aKyMYJIATOPIB B IUKIOBUX CUCTEMaX TiJpaBIiuHUX MPUBOJIIB.
OcHOBHI mapamMeTpu, po3paxyHOK, MPUKIAAN TPUHIIUIIOBUX CXEM.

52. HecrabinizoBanuii pyx piJiHHA B TPYOOIPOBOAX Ta ra3onpoBonax. ['ixpasmiyauii ynap ta
HOro pi3HOBUIM, BpaxyBaHHs IPH MPOCKTYBaHHI CUCTEM TiPOIPUBOILY.

53. Meromu nmoOynoBHM Ta TEXHIYHI 3acO00M CHUCTeM KepyBaHHs MHeBMomnpuBoxy. OO6macti
3aCTOCYBaHHSI ITHEBMATHYHHUX KJIAIAHHUX Ta CTPYMUHHUX CHCTEM KEpyBaHHsI, MOPIBHUIbHI
XapaKTEPUCTHKH, TPUKIIAI.

54. TemnoBuil po3paxyHOK B IMKJIOBUX CHCTeMax TigpaBiIiuHuX MpuBoaiB. OCHOBHI
napamMeTpH, po3paxyHOK, IPUKIAIN KOPETYBaHHS IPUHITUIIOBUX CXEM.
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Po3nin «<MEXATPOHHI CUCTEMHU B MAIIIMHOBY1YBAHHI»

1. CuctemMu MexaTpOHIKH, OCHOBHI CKJIQ/IOB1, y3araJbHEHa CTPYKTypa, OCOOIUBOCTI OyI0BH
Ta MPUKIAIN 3aCTOCYBAHHS.

2. OcoOnuBOCTI  AMHAaMIKM  TiIPaBIIYHOTO MOPLIHEBOTO MPHUBOAY 3  JIPOCEIbHUM
pEeryJIroBaHHAM LIBUAKOCTI Ta MPOMOPLIHHIM KEpYBaHHSIM, PO3paXyHOK OCHOBHHX IapaMeTpiB.
3. AmnapatHi 3aco0u oOpoOku iHdopmailii B MEXaHOTPOHHMX cHcTeMmax. I[Ipuxiagu
BUKOPUCTAHHS.

4, EnexrporigpaBniuai 3aco0u peasizaiii CUCTEM KEpyBaHHS TiIpONPUBOIY. 3arajibHi

B1IOMOCTI Ta BU3HAYEHHs, Y MOBHI ITO3HAYEHHS.



5. EnexrporigpaBiivni micuIOBavl Ta CIIIKYHOYl MPUBOIU. 3arajbHi BIJIOMOCTI, YMOBHI
MO3HAYCHHS, IPUKJIATU BUKOPUCTAHHS.

6. AnroputmiuyHa MoBa LD Ta cTpykTypa Kepyro4ux Oporpam Ui MEXaHOTPOHHHUX CHCTEM
HUKI0BOT aii.

7. [Tepeximni mporecu B TiAPaBIIYHUX MEXaHI3Max 3 ypaxyBaHHSM PO3IMOAUICHOI Macu
pinuau. YacTOTHI piBHAHHS T1APOCUCTEM.

8. O06eMHI HacocH 3 MalIMHHUM KepyBaHHsAM. LS cuctema, i1 OCHOBHI XapaKTepUCTHUKH.
[Ipuknag OPUHOMIOBOI CXEMH CHCTEMU 3 JBOMA BHKOHAaBUMMHU MPUCTPOSAMHU Ta LS
pEryJitoBaHHSIM THCKY. Y MOBHI ITO3HAYEHHS.

9. TumoBi cxeMu pO3BAaHTAXEHHS HACOCHOTO arperary Ta IX BIUIMB Ha E€HEpPreTHU4YHI
MOKa3HUKH Ta KOe(IIli€eHT KOPUCHOT JIi CHCTEM MEXaTPOHIKH.

10. [TepexinHi mpouecH B TiAPaBIIYHUX MeEXaHI3Max 3 ypaxyBaHHSM PO3MOIUIEHOI Macu
pimuau. KpuTepii AMHAMIYHOT OI[IHKH T1IPOCUCTEM.

11. [igpaBniuHi KJjamaHd 3 TMPOMOPIIHHMM KepyBaHHSIM, pI3HOBUAM Ta OCOOJIMBOCTI
BUKOpUCTaHHA. llpuHimun [ii, yMOBHI MO3HAY€HHS, OCHOBHI XapaKTEPUCTHKH, MPUKIATU
3aCTOCYBaHHSI.

12. Asaroputmiuna moBa STL Ta cTpykTypa Kepyrouux nporpam A MEXaHOTPOHHUX CUCTEM
UKIOBOT mii

13. BpaxyBanHs mepexigHUX MpoLEeciB B TPyOONMpoBOJaX TiApaBIidYHUX Ta MHEBMATHUYHUX
CUCTEM IMPUBOJIIB HA 3aCO0M Ta AJITOPUTM KEPYBaHHSI.

14, [ppoamaparypa [uisi peryjirOBaHHS BHUTpPAaTH poO0YOi pIAMHM 3 MOPONOPIIHHUM
kepyBaHHsM. [IpuHIMT 1117, yMOBHI TO3HAYCHHS, IPUKJIATH BUKOPUCTAHHS.

15. Anroputmiuna MoBa ST Ta cTpyKTypa KepyrouuX MporpamM Jjisi MEXaHOTPOHHUX CHCTEM
UKI0BOT aii.

16. EnexrtporipaBniuHi  30J0THUKOBI  rifgpomiacwioBadi. CToXacTH4HI — HapameTpu
CTAaTUYHUX XAPAKTEPUCTUK KEPYIOUUX JPOCETIOIOUNX T1IPOPO3NOAITHHUKIB.

17. MexaTpoHHI cHCTeMH Ta iX OCHOBHI CTPYKTYpHi piBHI. Ilpukian aBTOMaTu3oBaHOI
MEXaTPOHHOI CUCTEMH Ta MPUKJIAIN TEXHIYHUX 3aCO01B HAIOBHEHHS CTPYKTYPHHUX PIBHIB..

18. EnexTponHeBMaTH4Hi 32CO0M KOHTPOJIIO 1 KEpYBaHHS, IPU3HAYEHHS, IPUKIIAIN TEXHIYHOT
peanizarii, MPUKIIA] BUPOOHHUYOT CHUCTEMH 3 BUKOPUCTAHHSIM 3aco0iB
€JIEKTPOITHEBMOABTOMATHKH.

19. Pi3HOBHIM TPOMHUCIOBUX KOHTPOJIEPIB, OCHOBHI MTapaMeTPH, OCOOIMBOCTI BUKOPUCTAHHS
B CHCTE€Max KepyBaHHs riipo- i MTHEBMOABTOMATUKH.

20. Peneiini naTyrky Ta CEHCOPU MEXATPOHHUX CUCTEM aBTOMATHKHU.

21. AnroputmiuHa MoBa LD Ta cTpykTypa Kepyruux MporpaMm st 0araTOpeKMMHUX
MEXaHOTPOHHUX CHCTEM ITUKJIOBOT ii.

22. Onuc cucteMu TUCKPETHOI Al 3a JOMOMOTOK0 TabNMUIlh CTaHy Ta TaONHIlh MEPEXO/IiB.
3aransuuii Burisg CKH® ta CAHO.

23. BB yMOB Ta pexHMIB eKciuTyaTauii Ha BHOIp 3aco0iB KOHTPOJIO 1 KepyBaHHS B
CHUCTEMaX MEXaTPOHIKH.

24. Anroputmivna moBa STL Ta CTpykTypa Kepyruux MporpaMm s 0araTOpeKUMHHUX
MEXaHOTPOHHUX CHCTEM ITUKJIOBOT ii.

25. Ornuc crcteM IUKIIOBOI il 32 JIOMOMOTOI0 IUKIOTrpaM. 300pa)KeHHs 3BA3KIB MK JisIMH
BUKOHABYMX MPUCTPOIB Ta 30BHINTHIMU CUTHAIAMH 1 CHTHAJIaMH BiJl JATYMKIB KOHTPOJTIO.

26.  MopentoBaHHs JUHAMIKM TiIpaBIi4HOTO IMPHBOAY 3 IMPOTPaMOBAHUM KEPYBaHHAM 1
JPOCEIIBHUM PETYIIyBaHHSIM HIBHIKOCTI pyXy poOOYOro opray.



27. AnroputmiuHa moBa ST Ta CTpykTypa Kepylouyux Mporpam s OaraTopeKMMHHX
MEXaHOTPOHHUX CHUCTEM IMKJIOBOT JIii.

28. Bu3HaueHHsT BJIACTMBOCTEH €IEMEHTIB MPUBOAY 3a JIONOMOTOK  IMITAIliHHOTO
MoJIeNtoBaHHs. MoieoBaHHs Aii KJIanaHy TUCKY B CUCTEMI 31 3SMIHHUM HaBaHTa)KEHHSIM.

29. Tatimep B PLC mnporpami, 3arajibHa CTPyKTypa, OCHOBHI IapaMeTpH, IPUKIAIN
IpoTrpaMyBaHHs Ta BAKOPUCTAHHS B aJITOPUTMI 3 KPOKOBOIO CTPYKTYpOrO MOBOIO LD.

30.  Agjropurmiuna wmoBa STL Ta mokpokoBa CTPyKTypa KepyluHMX Mporpam s
MEXaHOTPOHHUX CHUCTEM IHKJIOBOT Jii.

31. [NaponiacuinroBayi THITY COTUIO-3aCiIiHKA 3 €JIEKTPOMArHiTHUM KEPYBaHHSIM Ta rOJIYaCTUM
JpOCEeTIeM 1 CTPYMUHHOIO TPYOKOIO.

32. PosnoaineHi  (HampaBisitoul) — Tigpoamapatd 3 €IEKTPOMAarHiTHUM  KepyBaHHSM.
Knacudikamis, yMoBHI mo3HaueHHs, CXeMu TineananHs. [Ipukmaam 3actocyBaHHs.

33.  AnropurmiuHa wMoBa LD Ta TOKpoKOBa CTpyKTypa KepylOuuxX Mporpam s
MEXaHOTPOHHHUX CHCTEM IHMKJIOBOI Jii.

34. [NppaBmiuHi CHiAKyIO4i TPUBOAUM MeXaTpoHHHUX cucTeM. CTaTH4Hi XapaKTEepPUCTUKH
T1IPaBIIYHAX CIIAKYIOYHX TPUBO/IIB.

35. BukopucraHHsS THEBMAaTHYHHX 1 TIAPAaBIIYHUX BHKOHABUMX IIPUCTPOIB B 3acobax
aBTOMATH3aIlil MEXaTPOHHHUX CHCTEM.

36.  Amroputrmiuna wmoBa ST Ta TMOKpPOKOBa CTpPYKTypa KEpyrUHMX [porpam Jajis
MEXaHOTPOHHHUX CHCTEM IMKJIOBOI Jii.

37.  1luxyIoBi cHCTEMH TiIpONpPUBOJA 3 EJEKTpOpesleHHUM KepyBaHHAM. Enektpopeneiina
peasizaliis eJIeMEHTIB aMsTl Ta JOTTYHUX (QYHKIIIH.

38. [THeBMaTH4HI ~ BHMKOHaBYl  OpUCTpoi 3  OicTabUIbHUM Ta  MOHOCTaOUIbHUM
€JIEKTPOMArHITHUM KepyBaHHSM, OCOOJMBOCTI 3aCTOCYBaHHS Ta MPUKJIIAN BUKOPUCTAHHSI.

39.  AnropurmiuHa MoBa LD Ta mapanenpHa CTPYKTypa KepylouuxX Mporpam Jyis
MEXaHOTPOHHUX CHUCTEM LIMKIJIOBOT Jii.

40.  IIukiI0Bi CUCTEMHU THEBMOINIPUBO/IIB 3 €IEKTPOPEICHHNUM Ta IPOrpaMOBaHUM KEPYBAaHHSIM.
Cknan, CTpyKTypa, cxemu kepyBaHHs. CepBiCHI PEXKUMH pOOOTH CUCTEM, 00JIaCTh 3aCTOCYBaHHSI.
41.  Taiimep B PLC mporpami, 3araipHa CTPYKTYpa, OCHOBHI TapaMmeTpu, TNPHKIAIN
[IpOrpaMyBaHHs Ta BUKOPUCTAHHS B aJITOPUTMI 3 KPOKOBOIO CTPYKTYpOrO MOBOIO STL.

42.  Asroputmiyna wmoBa ST Ta mapanenbHa CTPYKTypa KepyKOUHMX Iporpam Juis
MEXaHOTPOHHUX CHCTEM ITUKJIOBOT Jii.

43.  VYnpTpa3BykoBa KaBiTauig. CucTeMH IMojadi piAMHU Ta 3ac00M PETYJIIOBAHHS BUTPATH
YIBTPa3BYKOBHUX JAHMCIIEPraToOpiB.

44,  J1aT4MKH, CEHCOPH Ta NEPETBOPIOBAYI CUTHAIIB MEXaHOTPOHHUX CHCTEM.

45. AnroputmiuHa moBa STL Ta mnapanenbHa CTpPyKTypa KepyluuX Mporpam Juis
MEXaHOTPOHHHUX CHCTEM LIMKJIOBOI Jii.

46. BukoHaBul mpucTpoi MEXaHOTPOHHUX CHCTEM Ha OCHOBI YJIbTPa3BYKOBHX KaBITallIMHHUX
kamep. [lapameTpu, TUIIOBI XapaKTePUCTUKH, 00JIACTI 3aCTOCYBaHHS.

47. MonynpHui miaxia 10 T00yJ0BH MOJEINEH Ta CHCTEM MEXaHOTPOHIKH.

48. Cencopu Ta JaTYUKU KOHTPOJIO TapaMmeTpiB [ii MPHBOJIIB: THUCKY, BHUTpATH,

HAaBAaHTAXKCHHSI, TOJOXKEHHS, MBHUAKOCTI. OCHOBHI XapaKTEpPUCTHUKH Ta BHUMOTH JIO0 3ac00iB
KOHTPOJIO.



49. Tatimep B PLC mnporpami, 3arajbHa CTPyKTypa, OCHOBHI TapaMeTpH, TPUKIAIN
porpaMyBaHHS Ta BUKOPUCTAHHSI B aITOPUTMI 3 MapalieIbHOI CTPYKTYporo MoBor0 STL.

50. MeTtoau CTPYKTYPHOTO CHHTE3y CHCTEM MeXaHOTpoHikH. (O0macTi 3acToCyBaHHS,
NOPIBHSUIbHI XapaKTEPUCTUKHU, TIPUKITA.

51. ['iapaBniuHi MPUBOAM 3 €ICKTPOPEICHHUM Ta MPOrpaMoBaHUM KepyBaHHAM. CTpyKTypa
MPUHIIMIIOBUX CXEM, PUKJIAJN 3aCTOCYBAHHS.
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Po3nin kxABTOMATU30BAHI JIOT'ICTUYHI CUCTEMMN»

1. IIpoexkTyBaHHS JOTiICTHYHHUX CHCTEM

1.1. ®dynkionaneHa, Ga3oBa 1 IHCTUTYLIMHA CTPYKTYpPHU3aLlisl TOTICTUYHUX CHCTEM.

1.2. CtpykTypa TOBapy i MOCIAYTH SIK JIOTICTUYHOTO MPOAYKTY. BiIMIHHOCTI JIOTICTHYHHUX CUCTEM
nocnyr (SRL) Bix norictuunux cuctem toBapi (CRL).

1.3. ETanu >kUTTEBOTO MUKITY JOTICTUYHOT CUCTEMH. JIOTICTHYHMIA UK Ta HOTO CKIIAIOBI.

1.4. TloHATTA NOriCTUYHOI cCTpaTerii MiANPUEMCTBA: BHU3HAYEHHS, NPU3HAYEHHS, OCHOBHE
3aB/JaHHA, NPUHLIUIK BUOOpY Ta (opMyBaHHS. ba3oBl JOTICTHYHI cTpaTerii MIANPUEMCTBA Ta
HUIAXM 1X peanizaiii.

1.5. Y3aranbHeHH alropuTM MPOSKTYBAHHS JIOTICTUYHUX cucTeM. [Topsaok aHamizy JOTiCTHYHOT
CHCTEMH.

1.6. dakTOopH BIUIMBY 30BHIIIHBOTO 1 BHYTPIIIHBOI'O CEPEIOBHUINA HAa JIOTICTUYHY CHCTEMY.
JloricTHuHUN ayUT MiANPUEMCTBA.

1.7. TIoTy>HOCTI JOTICTUYHOT CUCTEMHU, METOAM iX IPOrHO3YBAaHHS 1 ONITUMI3ALIi].

1.8. Ouinka ¢yHKIIOHYBaHHS JIoTicTHUHOI cuctemMu Karteropii i XxapakTepuUCTHKa MOKa3HUKIB
OILIIHKH JIOTICTHYHOI CUCTEMHU.

1.9. BanTtaxkxna oguHULA" K 00'€KT rapMOHi3allil MOTY>KHOCTEH JIOTICTUYHOI CUCTEMHU.

1.10. Jlorictuuna indpacTpykTypa Ta ii ckiagosi. Miciie JIoricTHYHOT IHPpaCTPYKTypH B CUCTEMI
PHHKOBOT iHPPACTPYKTYpH.

1.11. Ionstra ayrcopcunry. Buau ayrcopcunry. OCHOBHI MOTUBH 1 KpUTEP1i NPUHHATTS pillICHb
IIPO 3aCTOCYBAHHS ayTCOPCUHTY.

1.12. JloricTuyHi onepaTopy, iX TUIMHU 1 PYHKIIII.

1.13. BipTyanbHi NiANPUEMCTBA, iX KJIacH(iKalliiiHi 03HaKH, (YHKIIOHAIBHI MOKIIMBOCTI 1 €Tanu
CTBOPEHHS.

1.14. JloricTuuHi LeHTpH, 1X K1acu@ikalis 1 TIPUHIKUIIOB] MOJEMI.

1.15. TpanumitHU# Ta JOTICTHYHUMA MiAXOIU 0 OpraHi3allli BHYTPIITHLOBUPOOHHYUX CHUCTEM.
[TopiBHSAHHS TpaaUIiHOI T JIOTICTHYHOI BUPOOHUYHX (inocodiit.

2. IIpoekTyBaHHA ABTOMaTH30BAHUX TPAHCIOPTHO-CKJIAJACBKUX CHCTEM

2.1. Knacudixartist TpaHCIOPTHO-CKJIAZACHKUX KOMIUIEKCIB. DYHKIIIT CKIIA/iB Ta iX THUIIH.



2.2. OcoOnuBOCTI CKJIAACBKMX KOMIUIEKCIB Jia 30epiraHHs TapHO-INTYYHUX BaHTaXIB.
OOnanHaHHs, IO BHUKOPHCTOBYETHCS HA CKIIAAAaX TAapHO-IITYYHMX BaHTaxiB. Cremaxi Ta iX
kiacudikaris.

2.3. KonTeiinepHi NyHKTH, iX po3paxyHoK. O0naiHaHHS KOHTCHHEPHHUX ITYHKTIB.

2.4. OcoOmuBOCTI CKJIAMIB CHMY4YuX BaHTaxiB. OONaJHAaHHS CKJIQJIB CHIIyYHX BaHTaXIB.
Po3paxyHok cuitociB, pe3epByapiB, OYHKEpiB.

2.5. Knacudikariis mpomuciaoBux po6otiB. KiHemaTuyHa CTpyKTypa, KOHCTPYKTHUBHI €JIEMEHTH 1
NPUBIJ TPOMHUCIOBUX PoOOTIB. Buam 3axBaTiB mpomucioBux poOoTiB. CHCTeMH yNpaBiiHHSA
IPOMUCIIOBUMHU pOOOTaMHU.

2.6. I'myuka BupoOHmya cucrema (I'BC). Crpykrypa Ta ocHoBHi 3aBmanHs ['BC. ®ynkuii
koMnoHeHTiB ['BC cTOCOBHO TpaHCHOPTHO CKJIAACHKOIO KOMILIEKCY.

2.7. TexHi4Hi 3aCO0M aBTOMAaTU30BaHOTO 00JIiKy BaHTaiB. TexHiuHi 3acO0M BUMiIpIOBaHHS PiBHA
BAaHTAXy B CHJIOcaX, OyHKepax 1 pe3epByapax.

2.8. ExoHOMIKO-MaTeMaTHYHi MOJeINi JUIs pO3B'S3aHHS ONTHUMI3AIlifHAX 33734 ONEpPaTUBHOTO
manyBaHHs TCK.

JloricTu4He 001 IHAHHA TPAHCIIOPTHO-TEXHOJIOTIYHUX CHCTEM

3.1. OcHOBHiI THNHM TPAHCHOPTHO-TEXHOJOTIYHUX CcHUCTeM. [Ipu3HauyeHHs, Kiacudikaris
texHigHuX 3aco0iB TTC. Kiacudikaris TpaHCIOPTHUX CUCTEM Y BUPOOHHUOMY TEXHOJIOTTUHOMY
IpoIIeCi.

3.2. 3aBaHTaXyBaJbHI TNPHUCTPOi B aBTOMATWYHHX JiHIsAX. KoHBeepm misi Oe3mepepBHOTO
IPUMYCOBOI'O Ta IEPEPUBYACTOrO MPUMYCOBOI'O TPAHCIIOPTYBAHHS IITYYHUX AETaleH.

3.3. KoHCTpyKMii JOTKIB Ui CaMOTIYHOTO Ta HAMiBCAMOTIYHOTO TPAHCHOPTYBAHHS OKPEMHX
nerajei Ta ix po3paxyHok. [IpoxiHiCTb feTasneil B IOTKax.

3.4. [THEBMOTpPAaHCTIOPTHI CHCTEMH IS TPAHCIIOPTYBAHHS CUITYYHX BaHTAXIB.

3.5. TimpoTpaHCOPTHI CHCTEMH ISl TPAHCIOPTYBAaHHS PIAMHHUX 1 CHUIYYUX BaHTaXIiB.
be3HanopHuii TpaHCIIOPT.

3.6. MetanbHi MamuHu. CXeMH METaJIbHUX MAIllMH Ta IX PO3paxyHoK.

3.7. bynkepu. Po3paxyHok OyHKepiB.

3.8. Hakonu4yBanbHi IPUCTPOI TA )KUBUIBHUKH.

4. IuHaMika miAliloOMHO-TPAHCIIOPTHUX MAIIIMH

4.1 [TllpuBeneHHs 30BHIIIHIX HAaBaHTa)XE€Hb, JKOPCTKOCTEH, Mac 1 MOMEHTIB IHepuii B
PO3paxyHKOBHX CXEMax MaIIHH.

4.2 CxnanaHHs piBHSHB JUHAMIKH )KOPCTKUX CHCTEM.

4.3 CxknanaHHd pIBHSAHb AUHAMIKH NPYKHUX CUCTEM 3 OOMEXKEHUM YUCIIOM Mac.

4.4 BpaxyBaHHS B MaT€MaTHYHHX MOJEJNSAX BAaHTAXOMIIINMaJIbHUX KpaHIB MPUBEIEHOI CHIIN
npuBOAY (B PYIIIHHUX 1 TaIbMIBHUX PEXUMaX).

4.5 Po3paxyHKOBI cxeMHu (AMHaMiuHI MOJEJI) Ta PIBHAHHS PyXy MOCTOBHMX KpaHiB IpH iX
nepecyBaHHi. Po3paxyHok koedilieHTiB nudepeHiabHUX PIBHAHb PyXy MOCTOBUX KpaHiB IpU
poOOTI MexaHI3MiB MlepeCyBaHHS.

4.6 Meronuka onTuMi3ailii XapaKTepUCTUK MEXaHI3MIB MEpPEeCYBaHHS BaHTAXKOIIIIIMMaIbHIX
KpaHiB 3a y3aralbHEHUM KPUTEPIEM.

4.7 BuzHayeHHs MYCKOBHX HaBAHTA)XEHb 1 YMOB PE30HAHCY MEXaHI3MiB MlepeCcyBaHHs KpaHiB.
4.8 3aBnaHHs yTUi3allii eHeprii 3 MEeTO0 3armobiraHHs ii WKiUIMBOTO a00 PYHHIBHOTO BILIUBY.
PozpaxyHok OydepiB kpaHiB (Bi3KiB) IPU 3ITKHEHH] 3 TYTUKOBUMU YIIOPAMHU.

4.9 TpumacoBa po3paxyHKOBa cxema (IMHaMi4yHa MOJIeJb) MOCTOBOTO KpaHa MHpH poOOTI
MexaHi3My mifgiiomy. Po3paxyHok koedilieHTIB audepeHIlialbHUX PIBHSHb PyXy MOCTOBOTO
KpaHa npu poOOTi MeXaHi3My MiTiHoMYy.

4.10 Ilepexinni mpomecu mpu poOOTI MexaHi3My MiAHOMYy BaHTaxy 3 >KOPCTKOI OCHOBH.
BuzHnaueHHs TuHAMIYHUX HAaBAHTAXXEHb MIPH MTHOMI BAaHTAXY 3 «IT1IXOIICHHIM).

4.1] Po3paxyHkoBa cxeMa (JAWHaAMidyHa MOJENb) KpaHa 3 PO3MOJUICHOI0 MAacO MPOIITHOL
OyznoBu npu poOOTI MeXaHi3My MigHoMYy.



4.12 llepexinHi mporecu Ta JWHAMIYHI HaBaHTAXEHHS B MEXaHI3Max IOBOPOTY CTPIIOBHX
KpaHiB.
4.13 YaapHe HaBaHTa)XCHHS MEXaHI3MIB 1 MalvMH. YJ1apHE HABaHTAKEHHS OJHOMAcOBOi Ta
JIBOMAacOBOI CUCTEM.
4.14 Po3paxyHOK BiOpOI30JIAIIii €EMEHTIB BAHTXKOMIIMAIbHUX MAIWH.
4.15 JlunamiyHi HAaBaHTKEHHS 1111 Yac MyCKY 1 3yMMHKW KOHBeepiB. JlnHaMIuH1 HABaHTaKCHHSI,
110 Jif0Th Ha TATOBUH OpraH JaHIIOTOBHX KOHBEEPIB.
4.16 PosroiimyBaHHS BaHTaXiB, 0 IEPEMIIIIYIOTHCSI KPAHAMHU.
4.17 CrilikicTh BaHTaXOTAIMATbHAX KPaHIB.
5. JdiarHocTuka i npomMucioBa 0e3nexka miiiOMHO-TPAHCIIOPTHUX MAIIIUH
5.1 OcHOBHI TOHATTS TEXHIYHOi MIarHOCTHKH 1 MPOTrHO3yBaHHA. JliarHOCTHYHI mMapameTpu
TexHigyHoro ctany [1TM.
5.2 TecrtoBe niarHoctyBaHHs. OYHKIIOHATIBHE A1arHOCTYBaHHS.
5.3 Amnani3 texniunoro ctany I[ITM no merony baiieca.
5.4 Jliarnoctuka 3y04acTux nepeaad, peayKTopiB, BaliB, My(]r.
5.5 JliarHocTHKa KaHATIB, KaHATHUX OJIOKiB, OapabaHiB, TaKOBUX ITiIBICOK.
5.6 [liarHocThKa KOJIOJAKOBUX TaybM (J1arHOCTHYHI MapameTpH, HOPMH, CXEeMH MPHUCTPOIB IS
JIarHOCTYBaHHS).
5.7 JliarHocThKa XOJ0BUX KOJIIC 1 MiIKPAHOBUX KOJIIH.
5.8 JliarHOocTyBaHHSI METAIOKOHCTPYKIII BAHTAKOMIAHOMHUX MAIIHH.
5.9 Metoanka ekcriepTHOTO 00CTEKEHHS METAIOKOHCTPYKIIIH BAHTAKOMIIHOMHUX KpaHiB.
5.10CraTuuHi Ta AMHAMIYHI BUTPOOYBAHHS BAHTAXKOIITHOMHHUX MAIIIKH.
5.111Iporuo3yBaHHs 3aJMIITKOBOTO PECYpPCY BAaHTAXKOIIJTHOMHIX MAIIUH.
5.12]liarHOoCcTyBaHHS €NEKTPOABUTYHIB, 11arHOCTYBAHHS €IEKTPUYHUX CXEM CHUJIOBHX JIAHITIOTIB 1
JIQHITIOTIB YIIPABIIIHHS BAHTAXOIT THOMHHX KpaHiB.
5.13IIepeBipka 3a3eMIIEHHS BAaHTAXOIIJHOMHUX KpaHiB.
5.14Bi3yanbHO-ONTUYHI METOAM JI1arHOCTYBAHHS.
5.15EnexkTpoMartiTHi (BUXpEeCTPyMOBI) METOIH 1 3aCOOM J1arHOCTYBaHHS.
5.16KaminspHi MeToau i 3acO0M IiarHOCTYBaHHSI.
5.17MarHiTHi METOH 1 3aCO0M J11arHOCTYBaHHS.
5.18Papniamiitai MeToau i 3aco0u JiarHOCTYBaHHS.
5.19VneTpa3ByKoBi METOM 1 3aCO0M J1IarHOCTYBAHHSI.
5.20KoHTposib 3BapHUX LIBIB 3 IOIIOMOTOI0 YIbTPAa3BYKOBUX METO/IIB.
5.21Metoj aKyCTHYHOI eMicii.
5.22Bibpoaiarnoctuka. /{iarHOCTHKA MiAMIUITHUKIB.
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Pozain « TEXHOJIOI'TA MAIIMHOBY 1Y BAHHS»

1. OCHOBHI OHATTS 1 BU3HAUYEHHS TEXHOJIOT] MalIMHOOY/IyBaHHS SIK HAYKH

1.1.  Texnonoriynmii mpouec. Oneparisi, ycTaHOB, TEXHOJIOTIYHUH riepexia. Tun BupoOHHIITBA.
Macosge, cepiiiHe, oquHIYHE, 6araTOHOMEHKJIATYpHE BUPOOHULTBO. MeTOAM BU3HAYEHHS THUILY
BUpoOHuITBA. [IpHIyck, onepamiifHuii MPUITYCK, 3ar0TOBKA.

1.2. Mammuna sik 00’exT BupoOHuiTBa. Cinyx00Be npu3HayeHHs MaliuH. By3ou, ckiananbHa
onuHnnsg. CUCTEMH TIOKa3HUKIB SKOCTI MamuH. [lOKa3HWKM SKOCTI JeTalieli: reoMeTpuvHa
TOYHICTb, SIKICTh TOBEPXHEBOTO APy, MIIHICTh, 3HOCOCTiHKicTh Tomo. OCHOBU PO3pOOKU
KoHCTpyKLii peraneit. CAD-cucremu sik ckinagoBa CALS-texHOMOTIH.

2. TexHO0I0rYH1 OCHOBH JTOCATHEHHS SIKOCTI MaIlliH

2.1.  OcHoBu Oa3yBaHHs. TeopeTHYHi OCHOBHM BH3HAYCHHS IOJOXEHHS TBEPJOrO TiNa y
npoctopi. [loHsaTTss mpo OGa3yBaHHs, 0a3u, Buau 6a3. OCHOBM BUOOPY TEXHOJOTIYHHX 0a3.
[Tpunumn eguocT! 6a3.

2.2. Teopis po3mipHuX daHIOriB. OCHOBHI MOHATTS 1 BHU3HAU€HHS PO3MIPHHUX JIAHIIIOTIB.
Metonuka 1moOyAoBH PO3MIPHHMX JIAHLIOTIB. PO3MIPHUH aHali3 TEXHOJIOTIYHUX IPOILIECIB.
BusHadeHHs onepanifHUX po3MipiB 3a JOIIOMOT o1 rpadis.

2.3.  Tounicte 00poOku. CxianoBi MOXHOKH OOpoOKW. BimxwiieHHS po3MipiB neTaneil Bif
HOMIHANbHUX. BH3HAYEHHS TOYHOCTI BUTOTOBJEHHS METOJAaMHU MAaTeMaTHYHOI CTATUCTHUKH.
3aKOHM PO3CIIOBaHHS BUINAJAKOBUX BENWYMH. [IpakTHyHE 3aCTOCYBaHHS 3aKOHIB PO3CIFOBAaHHS
PO3MIpiB AJIs aHai3y TOYHOCTI 0OPOOKH.

2.4. Texnonoriuaa o0pobmoBanbHa cuctema. Bums sxoperkocti TOC Ha moxuOKy 0OpoOKH.
Metonu BuzHaueHHs >xopctkocti TOC. /lunamiuHi siBUIA npu oO0poOii pizaHHsIM. KonuBaHHS
TOC Ta meroau ix ycyHeHHs. ['pannyHa rinuOuHa pizaHHs 1 CTaNICTh MpoLecy 0OpoOKH.

2.5. BwiuB 3HOCY IHCTPYMEHTY Ha TOUHICTh 00p0oOKH. Po3MipHe 3HOLTYBaHHS Ta 3HOLTYBAHHS
3 BTpayaHHAM pi3ajJbHUX BJacTUBOCcTed. HacTporoBaHHsS Ta MiAHANATOMKEHHS PO3MIPHOTO
nanirora TOC. Meroau HacTpOIOBaHHS.

2.6. BrumB TeIUIOBMX SBWIN NMPU OOpOOI HAa TOYHICTH Ta SKICTh ITOBEPXHEBOTO IIapy.
Temneparypni negopmaniit TOC. [lepepo3noain BHYTpIlIHIX HanpyxeHb. MeTou BU3HAYEHHS
TeMIepaTypu B 30HI pi3aHHSA. MeToau BHUMIPIOBaHHSA BHYTPIMIHIX HampyXeHb. Meroau
BU3HAYEHHS CTPYKTYpPH MOBEPXHEBOIO IIapy Ta HOro Ae(eKTiB.

2.7.  Onrumizarisi TEXHOJIOTIYHHX TporieciB. DopMyiTroBaHHS 33aa4i ONTUMI3alliil, BU3HAYECHHS
KpUTEPito (UM KpUTEPiiB), CUCTEMH OOMEXKEeHb, KEPYIOUnX BUMIpiB. MeTou po3B’si3aHHs 3a7a4i
onTuMizarii. OnTUMI3alis TEXHOJOTIYHO1 orepaitii.

3. OcHOBU pO3pOOKH TEXHOJOTIYHUX MPOLECIB BUTOTOBJICHHS MAIIHH

3.1. Po3po0Oka TEXHOJOTIYHOTO TpOIecy SK ITepamiiHUN TpOIEeC MPOEKTYyBaHHS.
ABTOMaTH3aIlisl TEXHOJOTIYHOI MiArOTOBKKM BHUpOOHUIITBA. CHCTEMH aBTOMATH30BAHOTO
npoekTyBaHHs TexHosoriunux mpomeciB (CAIIP TII). Crtpykrypa i ocHoBHI 3aBaanHs CAIIP
TIL. ITizroroBka BXigHOI iHpopMarii, 6a3u JaHUX, AITOPUTMH, BUXiAHA iHpOpMALis.



3.2. BuOip 3aroToBku, SK IT€paIliiHUNA MPoIeC, M0 0a3yeThCs HA €KOHOMIYHOMY KpHUTEpii.
Metoau po3paxyHKy HpumyckiB. Po3poOka mocmimoBHOCTI 0OpOOKHM TMOBEPXOHB JeTaliell Ta
BU3HAYCHHS HEOOXiMHMX mepexomiB. OOrpyHTyBaHHs BUOOpY OOJIaJlHaHHS Ta 1HIIOI
TEXHOJIOTIYHOT OCHACTKH. [ 11aHyBaHHs po3MillIeHHS 00J1aJHaHHS HA JUIBHUII MEXaHIYHOTO LEXY.
3.3.  Bepcrarni npuctpoi. YHiBepcanbHi npuctpoi Y CII, CPII. ba3ogi, ycTaHoBYi Ta 3aTHUCKHI
eJleMeHTH. MeToauKa po3paxyHKiB BepCTaTHUX NPUCTPoiB. Po3paxyHKM Ha TOYHICTS.
Po3paxyHku [uisi BU3HauYeHHS HEOOXITHOI cuiid 3aTHcKy. Bubip tumy npuBony. Po3paxyHku
CHJIOBHX TIEPETBOPIOBaUiB. BU3HaUuEeHHS )KOPCTKOCTI.

3.4. Meronu miABHINEHHS NTPOAYKTUBHOCTI. IInsxu 1 3aco0M CKOPOYEHHS OCHOBHOTO
TexHoJoriyHoro yacy. CywmimieHsst nepexo/iB. JudepeHiiroBants Ta KOHIEHTPAIlis OMeparliid.
CxopoueHHS JONOMIKHOTO yacy. ['pymnoBa TexHonoris.

3.5.  Tlousrrs nmpo coGiBapricth BUrotoBieHHs. CkianoBi cobiBapTocTi mpoaykuii. Meroau
KaJbKyJIsii cobiBapTocTi. KoedilieHT 3aBaHTaXKeHHS 00J1a THAHHS.

4, TexHOJIOrisT BUTOTOBJICHHS JIETAJIEN MallliH

4.1. Meroau Jye30B0i 0OpOOKH MOBEPXOHBb JACTAJIC MAalIWH. THIOBI TEXHOJOTIUHI CXEMHU
TOKapHOi 00poOku. BepraTtw, iHCTpyMEHT it TOkapHOi 00poOku. Pexxumu o0poOku. Turmosi
TEXHOJIOT14HI CXeMHU CBepUIUIIbHOT 00poOKU. BepcTaTu, iHCTpYMEHT AJIs CBEPTHILHOT 0OPOOKH.
3eHKepyBaHHS, PO3TOPTYBaHHs, Hapi3aHHsA pi3pOM. THUIOBI TEXHOJOTiuHI cxemu (pe3epHOi
0o0poOku. Bepcratu, iHCTpyMeHT nisi (pe3epyBaHHS IOBEPXOHb JeTanell. THIOBI cxeMu
CTpyrayibHOi Ta 10BOaIbHOT 00poOKU. BepcTaTu, iIHCTpyMEHT.

4.2.  Meroau o6poOku 3yduacTux Koiic. TeXHONOriuHI cXeMu 3y0000pOoOHUX omepariii s
MWTHIPUYHAX, KOHIYHHMX, YepB’sIHUX Kojic. Bepcratu, iHcTpyMeHT. AOpa3uBHA 00poOKa
3y0uacTHX KOJIC, TEXHOJOTI4HI cXeMH adpa3uBHOi 00poOku. BepcTaTu, iIHCTpyMEHT.

4.3. Meronu abpa3uBHOI 0OpOOKHU MTOBEPXOHB JIeTaleii MamKuH. TeXHOIOTI4HI CXEMH BPI3HOTO
Kpyrioro uutiyBaHHS, MOB3JOBXHBOIO KPYIJIOTO 1 IMJIOCKOro HUTiIpyBaHHS. XOHIHTYBaHHS,
cynepdininmyBanHs, oOpoOka BILIbHUM aOpa3uBOM. AOpa3suBHHMI 1 aqMa3HUN I1HCTPYMEHT.
Mertoauka mpaBKH.

4.4. Enextpo(i3uuHi Ta €JIEKTPOXIMIYHI METOAU OOpOOKHM neTanedl MamuH. TeXHOJIOriuHI
CXEeMH, BepCTaTH, IHCTPYMEHT. 3MIIIHIOBaTbHO-03100II0BaIbHa 00pO0OKa MOBEPXOHD JIETaNICH.

5. ABTOMAaTH3aIlISI TEXHOJIOTTYHHX MTPOIIECIB

5.1. ABromaru30BaHi 1 aBTOMaTH4HI BHUPOOHHMITBA. 'Hyuki aBTOMAaTH30BaHI TEXHOJOTIYHI
KoMIuiekcu. OCcoOIMBOCTI Ta MOPSAOK MOOYIOBH aBTOMATH30BAHUX TEXHOJOTIYHUX MPOIECIB.
[{impboBi MexaHI3MH JUIsI aBTOMAaTH3allli TEXHOJOTIYHMX TpOIeciB. ABTOMAaTH30BaHI Ta
ABTOMATU4YHI KOHTPOJbHO-BUMIPIOBAJIbHI KOMIUIEKCH. ABTOMaTH3allisl CKJIaJalbHUX pOOIT.
3actocyBaHHs po6oTiB. Kiacudikarist po6otiB. PO60TH30BaHI TEXHOIOTIYHI KOMIIEKCH.

5.2,  Texnonoriuai mporecu o0poOku Ha Bepcratax 3 UITY. OCHOBHI TEXHOJOTIYHI CXEMHU
00po6ku. barato omepauiiini Bepcratu 3 UIIY. Cucremu 3MiHU iHCTpyMeHTY. TexHoJoOriuHi
cxeMu (OPMOYTBOPEHHSI CKJIAIHUX MOBEpXOHb. CHCTEMH aBTOMATH30BAaHOTO IMPOTpaMyBaHHS
CAIl ans BepcratiB 3 UIIY. Bxinna indopmanis, ctpykrypa i amroputmu CAIl, BuxigHa
iHdopmaris. Kopekuis (popMOyTBOpIOIOUHMX PYXiB, ONTUMI3AIlis pexuMy pizaHHSA. Hanpsmxu
po3Butky CAM-cucrem sik cknanoBoi CALS-TexHomorii.

5.3. 1uxioBi cucTeMH aBTOMATHYHOTO YIpaBiiHHSA. DyHKIIOHAIGHUN MOAYIh Ta THIH
(GYHKLIOHATBHUX MOAYJIB. MeToau po3poOKM JIOTIYHMX Ta IMKJIOBUX aBTOMaTiB. MeToau
amapaTHoi Ta mporpaMHoi peamizanii nukioBux CAY.

5.4. besnepepBHI CHUCTEMHM aBTOMAaTUYHOro ympasiiHHsA. @DyHkmioHansHi cxemun CAY
crabimi3alii, MpOrpaMHOTO YIpaBJIiHHSA, CIIIKYIOUNX CUCTEM Ta aJIanTHBHUX cucTeM. [loHATTs
nepenaTHoi GyHKIii, cTpykTypHOi cxeMu CAY Ta 00’€KTy, IO yINpaBIseThC. XapaKTePUCTUKHI
cucTeM 1 00’ €KTiB: yacoBi 1 yacToTHi. CTamicTh Ta AKICTh CUCTEM 1 00’ €KTiB. MeToau I ABUIIICHHS
skocti CAY B MeTasioo0poOii.

6. OcHOBH yNpaBIiHHS TEXHOJOTIYHUMHU OTIEpaIlisiMU 00pOOKH pi3aHHAM



~

6.1. VY3aragpbHeHa CTPYKTYpHO-ITapaMeTPHUYHA MOJIEIIb MIPOIIECY pi3aHHs B 3aMKHEHIH IPYXKHIN
TOC. OCHOBHI HPUHIUNHM ONTHMAJIBHOTO YIpaBiliHHA. MeToau ympaBiiHHA 32 HOTOYHOIO,
arpiopHOIO Ta arOCTEPIOPHOIO iH(OPMAITIETO.

6.2.  Ympasmsanus quHaMivHuMU napaMmerpamu TOC. JluHaMiuHiI KOMIIEHCATOPU KOJIHMBAHb Ta
ix po3paxyHok. TexHoJOTiYHAa CHAAKOBICTH (OpMHU Ta ii 3aJeXKHICTh Bil (HOPMH 3aroTOBKH,
muHaMivyHEX mapameTtpiB TOC 1 pexxuMy pizaHHs. IPOrHO3YyBAHHS TEXHOJOTTUYHOI CIIAJIKOBOCTI.
6.3. VYmpamiiHHsA mporiecaMu aOpa3uBHOI O0OpoOKM. MeEToau MPOEKTYBaHHS ONTHUMAIbHHUX
nporeciB  abpa3uBHOI O0OpOOKM Ui BpI3HOTO KPYrJioro nutipyBaHHsS, IOB3IOBXKHBOTO
nutigyBaHHs, TUIOCKOTO 11D yBaHHS.

6.4.  Ymnpasninus npouecamu o0poOku Ha Bepcrarax 3 UITY. 3aranbHi NpUHIKIN YIPaBIiHHS.
MateMaTrnyHi MOAeI TOKapHOi Ta ¢pe3epHoi 2,5-D 06poOkH MOBEepXOHb TOBUILHOI (hOPMH.

6.5. Ympammiaas npomecaMu 0oOpoOKH CKIAIHUX MOBEPXOHB JeTaliel MamuH. TexHOIoTiuH1
cxemu Ta ocobauBocTi 00poOku. CAII sk 3aci0 ympaBiiHHS MpoiiecoM 0OpoOKHM Ha BepcTari 3
UITY 3a anpiopHoro iHpopmamiero. Kopexkitis popMOyTBOPIOIOUUX TPAEKTOPIH Ta aBTOMATHUYHE
BU3HAYCHHS 3aKOHIB YIIPABIiHHS PEKHUMaMU Pi3aHH.
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Po3nin «OBJIAJJTHAHHS TA TEXHOJIOT'I] BUPORBIB IIJIACTUYHOTI'O
®OPMYBAHHSA KOHCTPYKIIN B MAIIMHOBY 1YBAHHI»

I TEOPIA OBPOBKM METAJIIB THCKOM

1. @®i3uyH1 OcHOBH MIacTH4HOI nedopmanii. bygosa meranis 1 crnaBiB. Cuinu 3B 53Ky B
KpHUCTalax; TUIH KPUCTATIYHUX PELIITOK; KpUcTanorpadiyHi IVIOMMHY 1 HAIPSAMKH Ta iX 1HAEKCH.
2. [Tpouec mmactuuHoi nedopmaiii B MOHO- 1 MONIKpHUCTanax; MeEXaHI3MH XOJOJIHOI

IacTHUHOi fedopmarii; JeGeKTH KPUCTATIYHOI PEelIiTKY 1 iX pojib B IJIACTUYHINA Aedopmartii;
BILJIMB PO3MIpY 3€pHa Ha IJIACTHUYHICTS 1 OMIp MJIACTHYHIN JedopMaliii; KpHUB1 3MILIHEHHS.

3. BrnuB temnepaTypu Ta MIBUAKOCTI 1e(OpMYyBaHHS HA MPOILEC 1 MEXaHI3MM TUIACTHYHOL
nedopmMarii; kiacugikaiis 1 BUAM IUIACTHYHOI AeopMaliii B 3aJ€KHOCTI BiJ TeMIepaTypH 1
MIBUJKOCTI JeOpMyBaHHs; BIUIMB TEMIIEpaTypd Ha OMip IUIACTHYHIN nedopmarii; BIIUB
IIBUKOCTI Ha OMIp IJIACTUYHIN Aedopmalrii; SBUIE HAIILIACTHIHOCTI.



4, [Tepemimenns i nedopmariii 3a MPy>KHBOI MIIACTUYHOI AeopMalrii; TeH30p AedopMalriii 1
MIBUJKOCTEH nedopmaniid, iX KOMIIOHEHTH 1 IHBapiaHTH, YMOBH CyMICHOCTI aedopmariii i
HECTHCKAEMOCTI.

o. Hanpysxenns B TBepaomy nehopMyeMOMY Tili; TEH30p HAINPYKE€Hb, HOTO KOMIIOHEHTH 1
iHBapiaHTH. HanpyxeHHs B TUIONIMHAX HAXWJICHUX JI0 Oocel KoopauHat. Ilnockuii HanpyxeHui
CTaH.

6. Hudepentiiiai piBHIHHS PIBHOBAry.

1. Teopis roJOBHUX IOTHYHUX HaIpyxkeHb. EHepreruuna Tteopis ruactuyHocTi. Oxpemi
BHITQJIKH OCHOBHOTO PiBHSHHS IIacTUYHOCTI. KaHOHIYHE piBHAHHSA TIacTHYHOCTI. KoedirieHTt
Jlone.

8. Mertoau BU3HAUEHHS MHTOMHUX 3YCWJIb 1 €Heprii neopMyBaHHS: METOJ CYMICHOTO
pileHHs HAOJIMKEHUX PIBHSAHb PIBHOBATH 1 MJIACTUYHOCTI; METOJ JIiHIi KOB3aHHS, CHEPTeTHYHI 1
BapialliifHl METOIN; MTOHATTS PO METOIN HUKHBOT OLIIHKH, YHCEIIbHI METOTH.

9. BusnaueHHs NUTOMUX 3yCHJIb 1 €Heprii IpW pi3aHHI, OCAKyBaHHI, MPOIIUBII,
MpecyBaHHi, MPOAOJbHIN MPOKATII1, THYTT1, BUTSIKIIL.
10. @i3uvyHa TpUPOJA KOHTAKTHOTO TepTsA. Buam KoHTakTHOTO TepTs. DakTopw, 10

BINIMBAKOTb Ha KOHTAKTHC TCPTH. EKCHepI/IMCHTaJIbHi MCTOAM BHU3HAYCHHA KOG(I)iI_[i€HTy
KOHTAKTHOTI'O TCPTA.

II TEXHOJIOI'TYHI ITPOUECHU OBPOBKU METAJIIB TUCKOM

1. Harpis MeTany mija KyBaHHs Ta 00’ €MHE IITaMITyBaHHS; BUAM HArPIBY 1X XapaKTEPUCTUKHU
1 001acTh 3aCTOCYBAaHHS; TEIUIOOOMIH 1 TeIUIONepeaaya Mpy HarpiBaHHI METaIly Ta OXOJIOKCHHI
MeTally, peKMMH HarpiBy 1 OXOJIOIKEHHS.

2. Knacudikarisi ormepariiii i po3paxyHOK IEpPeXOdiB BUIbHOI KOBKH;, TCPMOMEXaHIYHHMA
PEKUM KOBKHM METaJiB 1 CIJIaBiB; 0COOIMBOCTI KOBKH KPYITHHUX 3JTUBKIB; BUOIp 00IaiHAHHS.

3. PizanHs coproBOro mpokary Ha 3aroTOBKM IiJi 00’€MHE IITaMITyBaHHS; METOIU
MiJBUIIEHHS TOYHOCTI 3arOTOBOK IO BiJIPi3al0ThCs 1 IKOCTI MOBEPXHI 3pi3y.

4. 0O6’emue mwtamnyBanHs Ha Mosotax, KI'LLII, rixponpecax i ropu3oHTalIbHO-KYBaJIbHUX
MalllMHax; KJacuQikalis mTaMIyBaHb, PO3paxyHOK 1 IPOEKTYBaHHs IIEpEX0/1iB, pyyaiB i ITaMIIIB
B LIIJIOMY; 0e300I10liHe Ta Oe3HAaXMJIEHE IITaMITyBaHHS 1 HOro poJib B MiJIBULICHHI KOEPIIIEHTY
BUKOPUCTAHHS METaiy.

o. XosoaHe BUCAKyBaHHS 1 XoJo0/iHe 00’ emHe mTammyBaHHs (XB 1 XOI); matepianu uist
XB 1 XOII; knacudikamis aetaneidt i modymoBa nepexoai; mactuia s XB 1 XOUI; Bubip
00JlaTHaHHS;, OTPUMAaHHS TOYHUX 3aroToBok st XB 1 XOII.

6. I[Tponecu mpokaTKy, BaJIbLIOBaHHS, HAKATKH, PO3KATKU 1 00KaTKH; 00poOKa Ha poTaliiHuX
MaIIMHAX, pO3PaxyHOK MEPEXO0/IB 1 MPOEKTYBAHHS OCHACTKH.
7. PizaHHs nuCTOBOrO MeTaldy Ha HOXMIAX; TUIIM HOXHIb 1 OOJACTh 3aCTOCYBaHHSL.

[ppoMexaHiuHe pi3aHHS JUCTOBUX MarepiajliB 1 pi3aHHS 3 BUKOPHUCTAHHSAM €Hepril
BUIIPOMIHEHHS J1a3epy, o0JacTi iX palioHanbHOro 3actocyBaHHs. HampyskeHo-aegopmoBaHHii
CTaH PO3AUILYMX OIEepalliif; BIJIUB 3a30py Ha MPOIIEC pi3aHHs 1 AKICTh MOBEPXHI 3pi3y; YHCTOBA
BUpyOKa 1 NMpoOMBKa Ha CIHELiaJbHUX Mpecax; BU3HAUYEHHS 3ycWib 1 BHOIp 00JaJHaHHS;
PO3paxyHOK BUKOHABYMX PO3MIpIB ITyaHCOHIB 1 MAaTPHUIIb.

8. ['HyTTs neranei 3 MUCTOBUX 1 MPOQUIBHUX 3arOTOBOK; Kiacuikallis aeraneil i TUIOBI
TEXHOJIOTI4HI MPOLECH 1 CXEeMH THYTTS; Hamlpy>KeHO-1e(pOpMOBaHUN CTaH 1 3TUHAJIbHI MOMEHTHU
IpY OPYKHBOMY 1 YUCTOIUIACTHYHOMY 3THHI; IPY>KUHIHHS NPH THYTTI 1 HOro po3paxyHoOK MpHu
MPOEKTYBaHHI IUTaMMiB; OCOOJIMBOCTI THYTTS B INTaMIax; pPO3paXxyHOK 3ycCUib 1 BHUOIp
oOnagHanHA. OCOOIMBOCTI THYTTS 3 PO3TATOM 1 00J1aCTh 3aCTOCYBAaHHS LIbOTO MPOLIECY.

9. Butspkka, knacudikaris geranei 1 crmoco0iB BUTSIKKH;, HaNPy>KEeHO-1e(hOpMOBaHUH CTaH
IpU BUTATYBAaHHI BICUMETPUYHMX JeTajei 3 130TPOIHOro Marepiaiy; BIUIMB aHI30TpOmii Ha
nporec  nedopmarii mTpu  BUTATYBAaHHI; PO3PAXyHOK 3arOTOBOK TPH  BUTATYBaHHI
BICECUMETPUYHMX JeTajell: OCOOJIMBOCTI MpOLECY BUTATYBAaHHS JeTaleldl THUIY KOPOOOK.
Po3paxyHok 1 moOy10Ba Mepexo/1iB MpU BUTATYBaHHI JeTanei TUoBux ¢popM. Po3paxyHOK THCKY



MPWKUMY, 3YCHJUISI Ta POOOTH BUTATYBaHHS 1 BUOIp 0OJIagHAHHS, METOAM 1HTCHCHQIKAIi
IpoIlecy BUTATYBaHHS 1 001acTh iX BUKOPUCTAaHHSA. MacTuia NMpH BUTATYBaHHI, iX CKiax i
kiacudikaris.

10. @opmyBalIbHI omepanii JUCTOBOrO IITAMITyBaHHA: pelbedHa (OpMOBKa, BiIOOPTOBKA,
00HM, po3/1a4a; Hapy>KeHO-1e(HOPMOBaHNUH CTaH 1 BU3HAYCHHS IOITYCTUMOTO (DOPMO3MIHECHHS;
BUOIp 00JIaJHAHHS 1 €JIEMEHTH KOHCTPYKI[I OCHACTKH.

11. [IpoekTyBaHHS TEXHOJOTIYHUX TMPOIECIB 1 KOHCTPYIOBAHHS IITaMIIIB IS JINCTOBOTO
HITAaMIyBaHHS, OCHOBHI PO3paxyHKH Ha MILHICTh 1 XKOPCTKICTh; BUOIp MaTepiamiB Ui JeTaien
mTaMIiB, iX MeXaHi4Ha 1 TepMmidyHa 0OpoOKa, METOAW IiJBHUINCHHS CTIHKOCTI IITaMIIOBOI
OCHACTKH.

12. OcHOBHI TOHATTS PO CTPYKTYPY 1 3amaui CAIIP TexHomorii i OCHACTKU 1JIsi KyBaHHS,
00’€MHOr0 1 JIMCTOBOTO UITAMIyBAaHHS, OCHOBHI BHMOTHM JO OCHACTKU JJISI THYYKHX
ABTOMATH30BaHUX BUPOOHHMIITB.

III. O6nanHanHs a1 00pOOKH METajIiB THCKOM

1. KpuBommiHi KyBaJIbChKO-TIPECYBAJIbHI MaIIMHU; Kiacu(ikamis 1Mo KiHEMAaTHYHHUM 1
KOHCTPYKTUBHUM O3HaKaM, iX KIHEMaTHKa, KIHETOCTAaTHKAa 1 JWHAMIKa, PO3paxyHOK BY3JiB
NPUBOAY, Tpadiku JOMYCTUMHX 3yCHITb.

2. Mydtu 1 ranpma, cUCTEMHU YIpaBIiHHS 1 3amoOiraHHS KPUBOIIMIHUX KYBaJbChKO-
MPEeCYBATBHUX MAIIMH; 3acO00M MeXaHi3alil 1 aBToMaTHu3allii B yHIBEpCaIbHUX KyBaJIbChKO-
IpeCcyBaJIbHUX MAIlIMHAX; PO3PAaXYHOK X MapaMmeTpiB.

3. Po3paxyHOk Ha MIIHICTB 1 dKOPCTKICTh BaliB, MIATYHIB, MOB3YHIB, CTAHUH; TEXHOJOTIS 1
oOlaJHaHHA /s BUIOTOBJICHHS OCHOBHMX JIeTajiel 1 BY3JIB KpPHUBOIIMIHHUX KYyBalbChKO-
NpecyBaJbHUX MAIINH; CKJIaJIaHHs 1 HAIaroPKyBaHHS MAIlWH.

4, KpuBommurHi 1 KpUBOMIUITHO-PUYAKHI KyBaJIbChKO-TIPECYBaIbHI MAlIMHU CHEIIalIbHOTO
NPU3HAYCHHS: TPECH ISl TJIIMOOKOTO BUTATYBAHHS 1 YHCTOBOI BHPYOKH, YEKaHKH, THYTTS;
0COOJIMBOCTI KIHEMATUKHU 1 pO3paxyHOK OCHOBHUX IapaMeTpiB.

o. KpuBommumnHi mpecu uisi rapsiuoro 00’€MHOTO IITaMITyBaHHS TOPU30HTaIbHO-KYBaJbHI
MamuHU. OcoOJIMBOCTI KOHCTPYKIT 1 pO3paXxyHOK OCHOBHUX MapaMeTpiB; MaTepiaal OCHOBHUX
neTanei, ix o0poOKa 1 CKIIaJaHHs.

6. JlucromTamnyBalibHI 1 KyBaJIbChKO-TIpECYBaJIbHI aBTOMATH; TUIH, MPU3HAYEHHS,
0COOJIMBOCTI KOHCTPYKIIIT 1 KIHEMaTHKU; IIUKIOTPaMHU.
7. [igpaBniuHi mpecu Juis KyBaHHs, 00’€MHOTO, JINCTOBOTO IITAMITyBaHHS, MPECYBaHHS 1

OpuKkeTyBaHHS; Kiacu@ikallis 1 TUIIM MPUBOJIIB; KOHCTPYKI(IS 1 OCHOBH PO3pPaXyHKY €JIE€MEHTIB
IPUBOJY, MEXaHI3MIB 1 anlapaTypH YIPaBIIiHHS 1 KOHTPOIIO; Kjacupikaiis 1 KOHCTPYKIlisS CTaHUH;
pPO3paxyHOK CTaHHH, IOMNEPEYMH, KOJIOH; MaTepiajud 1 oOpoOKa OCHOBHUX KOHCTPYKTHBHHUX
€JIEMEHTIB NPECiB; THYYK] aBTOMAaTU30BaH1 MOyl Ha 6a3i riAponpeciB 1 MEPCIEKTUBU PO3BUTKY
riApoNnpecoBoro 0oJaAHAHHS.

8. MamuHy yrapHoi Aii uis oOpoOKHM MeTaiiB TUCKOM; Kiacu@ikalis 1Mo TUIy NpHUBOJA,
NPU3HAYCHHIO 1 KOHCTPYKTUBHUM O3HaKaM. EnemeHTH Teopii ynapy i eHepreTHaHHA po3paxyHOK
NPUBO/Ia MAIIMH yIApHOI Ji1; peKUMHU 1 IIUKIA poOOTH MapONOBITPSHUX MOJIOTIB 1 PO3paxyHOK iX
OCHOBHHUX IMapaMeTpiB; KOHCTPYKIIisl, pO3paXyHOK, BUTOTOBJICHHS 1 CKJIaJJaHHS OCHOBHUX BY3JIiB
[apoNoBITPIHUX MOJIOTIB. [IpHBO/IHI MTHEBMATHYHI MOJIOTH; OCHOBHI THUIH, CXEMH YIPaBIIHHS,
nukin pobotu, eHepreruka KKJI; KoOHCTpyKuii OCHOBHUX JeTaneidl, MaTepiaau Uil ix
BUTOTOBJICHHS, 00pOoOKa.

9. CrieuianpHi MalMHU JUIs 0OpOOKH METalliB TUCKOM; KyBaJlbHI Basblll 1 MPOKATHI CTaHU
JUIs. BUTOTOBJICHHS 3arOTOBOK MALIMHOOYAIBHUX JETajel; MPUHIMUN Jii 1 po3paxyHOK MPUBOLY,
poTariitHi 1 paaiaJbHO-KyBaJbHI MallIUHU; KIHEMATHYHI CXEMH, €JIEMEHTH PO3PAXYHKY MPHUBOTY.
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Po3zin « TEXHOJIOT'TI KOMIT'IOTEPHOI'O KOHCTPYIOBAHHS BEPCTATIB,
POBOTIB TA MALIWH»

1. MeTaJjiopizajibHi BepcTaTu: KiHeMAaTHKa, IPOEKTYBaHHS, PO3PAXyHOK
1.1. 3aranbHi NPUHIUIKN MPOEKTYBAaHHS BepcTariB. 3a0e3neyeHHs] MOKa3HUKIB Mpare3JaTHOCTI
CyJacHUX BepcTaTiB. Po3poOKka TEXHIYHUX XapaKTEPUCTUK Ta KOMIIOHOBOK.
1.2. Knacudikaiiss BUKOHAaBUMX pyXiB Bepcrara. PiBHSHHS HAcTpOIOBaHHS KiHEMATHYHUX
JaHoriB. Meroau popMOyTBOPEHHS TOBEPXOHD Pi3aHHSIM.
1.3. MeToau BUTOTOBICHHS HUTIHAPUIHHUX MPAMO3YyOUX Ta KOco3youx 3yddacTux kojic. Metoau
BUTOTOBJICHHS YE€pPB’SYHHUX Koyic. MeTroau Hapi3aHHS KOHIYHHX KOJIC, MOHSATTS PO IUIOCKE
BUPOOJISI0YE KOJIECO.
1.4. OcobmuBocti kiHematuku BepctaTiB 3 UIIK Ta 00po0Irorodmx eHTpiB.
1.5. [IpuBonu MetanopizainbHUX BepcTaTiB. OcOOIMBOCTI MPOEKTYBaHHS MPHUBOJIIB T'OJIOBHOTO
pyxy Ta mojad. BuOip eneKkTpoJBUIYHIB Ta pPO3paxyHOK IX pPEXUMY poOOTH 1 HEOOX1JHOI
HOTY>KHOCTI.
1.6. Kinematnyauii aHamiz KopoOok mepenad. IIpoekTyBaHHS TpHUBOAIB 3 O€3CTyMiHYACTUM
peryJIroBaHHIM LIBUIKOCTEH.
1.7. Bumorn gno0 TaroBux mnpucTtpoiB mpuBoniB nonad BepcrariB 3 YIIK, 3abe3neueHHs
0€33a30pHOCTI PYyXOMHUX 3'€THaHb.
1.8. IlpoexkTtyBaHHs INMUHACTBHUX BY3JIB  MeETalOpi3adbHUX BepcraTiB. llopiBHsUIbHA
xapakrepuctuka onop IIB. Koncrpykrtusna peanizauis 11IB Ha omopax piaAMHHOTO 1 Ta30BOro
TEPTS Ta Ha OTMOpax KoueHHs. KOHCTPYKIiT IIMMHIEIFHUX OTI0p, 3ac00H iX peryiroBaHHs. Cxemu
KHUBJIGHHS Ta KOHCTPYKII JAPOCENiB IIMUHJEIBHUX ONOp KoB3aHHA. CHCTEMM 3MalllyBaHHS
LIMUHJETbHUX BY3/1iB. Bubip Tumy Ta KOHCTPYKTMBHA peani3auis yuiabHeHb. CTaTUUHHUHA Ta
JUHaMIYHUNA po3paxyHok I1I1B.
1.9. TlpoekTyBaHHS TATOBUX MPUCTPOIB MPUBOIIB JIiHIIHOTO pyXYy. [TopiBHSIIBHA XapaKTepHCTHKA
TATOBUX MPHUCTPOiB. PO3paxyHOK Ta KOHCTPYKTUBHA peai3allisi IPUBO/IB 3 TBUHTOBUMH IapaMu
KOB3aHHS Ta KOYeHHs. PONMKOBI T1aHeTapHI TBUHTOBI Tepeadi.
1.10. [IpoexTyBaHHsl HampSIMHUX METaJOpi3aJibHUX BepcTariB. BuOip Tumy HampsMHHX Ta ix
MOpIBHsUIbHA XapakTepucTuka. KOHCTpyKTHMBHA pearizallis HalpsMHUX KOB3aHHS 3MIIIAHOTO
PIAMHHOTO 1 Ta30BOT0 TEPTS Ta TEPTS KOUSHHS.
1.11. CyuacHi KOHCTpPYKIIi HampsIMHUX KOYEHHA. 3aco01 MiJBULICHHS Mpare3JaTHOCTI
HaNpsIMHUX Pi3HOTO TUITY.
1.12. Po3paxyHKkH HampsMHUX KOB3aHHS Ta KodeHHs . CrocoOum perymioBaHHS 3a30piB B
HaNpsSIMHUX KOB3aHHS Ta KOYCHHS.
1.13. bazoBi geram BepcraTiB. OCHOBI BHMOTHM Ta TPHHIUIHA PO3pPaxyHKY. BukopucranHs
HEMETaJIeBUX MaTepiaiiB.
1.14. OyHKIiOHATBEHI MEXaHI3MH METaJOpI3aIbHUX BEPCTaTiB. 3arajibHi  BIJIOMOCTI TMPO
MeXaHi3MH MOBOPOTY, (iKcallii Ta TOYHOI 3yMUHKHA POOOYHX OpTraHiB.
1.15. [{iboBI MeXaHI3MH 3aBaHTAXEHHS Ta 3aTHCKYy 3aroTOBOK. 3amoOiKHI MeXaHI3MHU.
MexaHi3Mu MIKpOTIepEMillIECHb.



2. O0J1agHaHHS ABTOMATH30BAHOT0 BUPOOHHUITBA
2.1. Metoau 1 3acOo0H KOPCTKOI 1 THYYKOi aBTOMaTH3aIlii 00poOKu MeTaliB pi3aHHSIM.
2.2. KoHCTpyKLisT TOKapHUX OaraTOUIMHMHICIPHUX aBTOMATiB 1 MNPUHUMOHN TOOYI0BU
TEXHOJIOTTYHOTO MPOIeCy 0OPOOKH Ha ITUX aBTOMAaTax.
[MpuHIMIHM MOOYIOBU Ta OCOOIMBOCTI KOHCTPYKIIi 0OPOOIIOI0YNX IIEHTPIB.
2.3. Knacuikaris 1 KOHCTPYKIIiS MEXaHI3MiB aBTOMAaTUYHO1 3MiHU IHCTPYMEHTIB Ha BepcTaTax 3
UIIK.
2.4. 3acobu aBTOMATUYHOI 3MiHHU JETAJICH Ta iX KOHCTPYKTHBHA peasti3allisi.
2.5. Tounicte BepcrariB 3 YIIK. 3acobu 3abe3neueHHs. Po3paxyHOK TOYHOCTI KiHIIEBHX
MOJIOXKEHb POOOYHX OPraHiB IMOCTYMAIBHOI 1 TOBOPOTHOT Aii.
2.6. ManinynsTopu Ta npomucioBi podotu. Kimacudikartisi, KOMIIOHOBOYHI CXEMH, MOPIBHSIbHA
XapaKTePUCTHKA.
2.7. KoHCTpyKTHMBHA peaiizailis By3JiB HPOMHCIOBHX poOotiB. Kiacudikariss 3axBaTHHX
HPUCTPOTB MPOMHUCIIOBUX POOOTIB 1 pO3paXyHOK 3YCHIIb 3aTHCKHHUX IPUCTPOIB.
2.8. Bukopucranns mpoMucioBux po6oris y ckiaai PTK. Tumosi koMnoHOBKH Ta BUOip BepcTara
1 BiiMoBiTHOTO poOoTAa.
2.9. OcobmuBOCTI CKIIATATBHIX POOOTIB.
2.10. Bepcraru 3 napaneabHOI0 KiHemMaTukoro. [lepeBaru 1 Hefomiku, Kiracudikaris.

3. linponHeBMONPHUBIA TAa rAPONHEBMOABTOMATHKA BEPCTATIB
3.1. B’s3kicte piguman. KiHemarnyHa Ta JUHAMIYHA B’S3KICTh. 3aJeKHICTh KoedilieHTa
JUHAMIYHOI B’SI3KOCTI BiJ Temmepatypu Ta TUCKy. PiBHsHHs J{.bepnymmi. [inpaBmiuni BTpaty 1
BUTIKaHH, PO3paxyHOK BTpaTH TUCKY. ButpaTipoOouoi pianHu uepe3 oTBOpH abo0 IILTHHU.
3.2. I'igponacocu 1 rigpoasurynu. Ilpunuun poOoTH, 0COOIUBOCTI KOHCTPYKIIN 1 po3paxyHOK
MPOAYKTUBHOCTI IIECTEPHUX, JIONATHUX 1 MOPIIHEBUX HACOCIB 1 TrigpoABUryHiB. CraTuka 1
JMHAMIKa T'1IpOJBUTYHIB MTOCTYNAIbHOIO PYXY.
3.3. PerymoBanHsi mBHAKOCTI TigpocucteM. O0’eMHUN 1 IPOCENBHUI CIIOCOOM pETyIIOBaHHS
HIBUKOCTI, X MIepeBary i HeI0MiKH.
3.4. Anaparypa KepyBaHHsI 1 pO3NOIiUICHHS piAMHU. 3arm001XKHI TEPETHBHI 1 peAYKIiiHI KIIaNaHu.
Jpocedni 1 peryasTopu MBUAKOCTI. ['11popo3noAUIbHUKH, TOTIOMDKHI T1poarperaTy.
3.5. JloBecTr 3alie)KHICTh BHUTPATHOI XapaKTEPHCTUKU 30JIOTHHUKOBOTO pO3MOJUIBHUKA BiJ
BEJIMYMHM 3MILICHHS 30JIOTHHUKA. JIaTH OI[IHKY BIUIMBY JIPOCENIBHOrO e(eKTy 30JI0THHKAa Ha
poOOTY TiIpONIPUBOLY
3.6. OOrpyHTYBaTH 3aJIe)KHICTh BEJIMYMHU MOXMOKU CIIIJKYBAaHHS TiJPaBIiYHOrO CIiJKYIHOUOTO
NPUBO/IA 3 OTHOKPOMKOBUM 30JIOTHUKOM BiJl THCKY HAarHiTaHHSI.
3.7. l'igpomiacunioBayi: 30JO0THUKOBI, THITYy COILJIO-3aCliHKA, 31 CTPYMIHHOIO TPYOKOIO 1
roa4actuM apoceneM. [IpuHnun aii, KOHCTPYKTUBHI OCOOIMBOCTI, CTATUYHI XapaKTEPUCTHKU.
3.8. BuzHauntu eexTHBHY 00JacTh BIIKPHUTTS APOCENs COIUIO-3aCIiHKA, a TaKOX 3a30p MiX
COILJIOM 1 3aCIIIHKOIO Y HEUTPaJIbHOMY MOJIOKEHHI.
3.9. I'igpaBmiiuHi CHIiAKYIOUl MPUBOAU 3 OIHO-, JBOX- 1 YOTHMPHOX KPOMOYHHMMH 30JIOTHUKAMH.
[Mpunuun nii, cratuyHi po3paxyHku. CHiIKyroul NPUBOAM 3 MiJCHIIOBAYaMM THIY COIUIO-
3aciiHKa, 13 CTPYMIHHOIO TPYOKOIO.
[IpoananizyBaTu BIUIUB KOMIIOHYBAaHHSI KOMIIOBAJbHUX TiAPaBIIYHUX CIIIKYOUHX MPHUBOJIB Ha
MOYJIMBICTh OOPOOKH CTYMIHYACTHX BaJliB
3.10. [TaeBMOaBTOMATHKA. YHIBepCaJbHa CHCTEMa €IIEMEHTIB ITHCBMOABTOMATHKH, THITH
€JIEMEHTIB, MPUHIMI Jii. BUKOHAaHHS JOTriYHUX omeparliii 3 BUKOPUCTAHHSAM ITHEBMOpPEIEHHUX
cucteM. [IpuHIMn noOyAOBH €JEMEHTIB CTPYMHHHOI TeXHIKH. EjemeHTH HemepepBHOI 1
JTUCKPETHOI i1, CHHTE3 CUCTEM KEpyBaHHSI.
3.11. BuzHauuTu NMOCTINHY Yacy HalOBHEHHS ITHEBMOKaMeEpH 3a TpadikoM MepexiTHOTO IPoIecy



4. PizanbHuUil iIHCTPYMEHT Ta iIHCTPYMeHTAJIbHe 320e31e4YeHHs] ABTOMATU30BAHOT0
BUPOOHUUTBA

4.1. Pizui. Knacudikamist pi3iiB 1 iX KOHCTPYKTHBHI OCOOJIMBOCTI. I'eoMeTpwyHiI mapameTpu
pi3iB.
4.2. Cepana. Tunu cepaen. KOHCTpYKTHBHI OCOOJIMBOCTI CITIpaIbHUX CBEPAECI Ta TEOMETPUYHI
napaMeTpH pi3albHOT YACTHHH.
4.3. [Iporsokku. Tumm 1poTsHKOK. KOHCTPYKTHBHI  OCOOJIMBOCTI  MPOTSDKOK — MTPOQiIBHOT,
TeHepaTopHOi Ta TPyNoBOi cxeM pizaHHSA. KOHCTPYKTHBHI €lIeMEHTH MPOTSHKOK st 00pOoOKH
OTBOPIB 1 0COOJIMBOCTI FTEOMETPUYHUX MTAPAMETPIB PI3AIBHOT Ta KaIiOpyBaJIbHOT YACTHHH.
4.4. lnctpyMeHTH AJs Hapi3aHHS pi3bOu. [IBi OCHOBHI cxemu (hopMyBaHHS Pi3bOOBHUX MTOBEPXOHb.
Tunu IHCTpYMEHTIB U1 Hapi3aHHS Pi3b0 Ta OCOOIMBOCTI IX TEOMETPUYHUX XapAKTEPUCTHUK.
4.5. ®pesu. Knacudikamis ¢pe3 i iX KOHCTpYKTHBHI eneMeHTH. OcoOmmBOCTI (pe3 3 TocTpo
3aTOYCHHMH Ta 3aTUJIOBAaHUMHU 3y0amH.
4.6. [Tpuanmnu npodimroBaHHS Pi3albHOTO IHCTPYMEHTY IUIsl cydacHUX BepcraTiB. Koporka
XapaKTepUCTHKA OCOOIMBOCTEH IHCTPYMEHTY i1HO3eMHHX (ipM, SKi MPEACTaBICHI Ha PUHKY
VYkpainu.

5. MartemaTH4YHe MO/IETIOBAHHS BePCTATiB
5.1. MatemaTu4Hi Mojeli TMPOIECIiB Ta CUCTEM. 3arajbHi CHMBOJIbHI MaTeMaTH4HI MOJEi
JUHAMIYHUX CHCTEM BEpCTaTiB. 3arajbHa XapakTePUCTHKA CHCTEMH TIpadoaHaTITUIHOTO
moentoBanHs Simulink maketry Matlab. 3mict 6a30Bux po3ainis 6i6morexku Simulink Ta po3ainu
010110TeKH, MPU3HAYCHI JUTSI CTBOPSHHS CTPYKTYpH S-Mozedi. JlogaTkoBi po3aiim 6101i0TeKH.
5.2. [locranoBka 3amadi, po3poOKa JWHAMIYHMX MOJENIed CYNOPTHOI Tpynu BepcTara.
AHQJIITHYHUN ONUC JMHAMIYHHUX TIepeMillleHb pi3ls, po3poOka Monenmi Ta mepeBipka ii
aZiekBaTHOCTI. UncenpHUI eKCIIEpUMEHT MO0 BU3HAYCHHI BILTUBY OCHOBHHUX MapaMeTpiB cymopTa
Ha WOro JWHaMiuHI BIacTHBOCTI. JloompalfoBaHHS MOJAENI 3 METOI MIABUIIEHHS il
yHiBepcaibHOCTI. Po3poOka maremMaTHyHOi MOJeNi IIMHHJIENS 1 NPUBOAY TOJOBHOIO PYXY.
MarematuuHe MOJETIOBAHHS JUHAMIYHOT CHUCTEMH IIMUHJIES T J1€0 30BHIMIHBOTO
HABaHTa)XCHHS CUJIOIO pi3aHHSA. MaTreMaTH4Hi MOJENi MPOCTOPOBOIO PyXYy AMHAMIYHUX CHCTEM
BEpCTAaTIB
5.3. Po3pobka 3arampHOi Mojzeni BepcTara i MOCTAaHOBKA 3aJad MojentoBaHHA. [lopiBHSHHS
pEe3yNIbTATIB MOJICTIOBAHHS 13 EKCIICPUMEHTAILHUMHU JIaHUMH. MareMaTU4YHE MOJICTIOBAHHS
BUIIA/IKOBUX MPOLIECIB y TUHAMIYHIIM cUCTeMI BepcTaTa Ta iX eKCIIepUMEHTalIbHI BUMIpH.
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7. Ctpyruncekuit B.b., Menpanuyk I1.II. Maremarnune MoneTIOBaHHSA METAIOPi3aAIbHUX
BepcratiB. — Kutomup: XKIATI, 2002. —544 c.

8. KpmwxaniBcekuii B.A., Ky3nenor FO.M., Kupuuenko A.M. Ta iH.. ArperarHo-MoayJbHE
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Po3nin «lHCTPYMEHTAJIBHI CUCTEMU TAVTEXHOJIOFIi ®OPMOYTBOPEHHA
JAETAJIEN»

1. Teopist popMOYTBOPEHHS MOBEPXOHb Pi3aHHAM
1.1 CnocoOu BU3HAYCHHS BUX1IHUX IHCTPYMEHTAIBHUX TTOBEPXOHb.
1.2 YMoBU (hopMOYTBOPEHHS TTOBEPXOHb.
1.3 3aranpHa MeTonuKa npodimoBaHHs (aCOHHUX Pi3aJIbHUX IHCTPYMEHTIB.
1.4 TIpodinroBaHHs pagiaTbHOTO MPU3MATHIHOTO PI3IL IS 0OPOOJICHHS TOBEPXOHb 0O0EepTaHHS.
1.5 IpodinroBaHHs CTPYTranbHOTO (PACOHHOTO Pi3IIs.
1.6 IIpodinroBanHs TouHUX (PacOHHHX (pe3.
1.7 MlpodinroBanus pacoHHnX (Hpe3, 3aTUIIOBAHKX 110 KOITY.
1.8 TIpodintoBanus ¢dpes, 3aTHIOBAHUX MO KOTY.
1.9 I'padiune npodintoBaHHs YepB’ SYHUX ILTIIEBUX (Ppe3 CIIOCOOOM CIITBHUX HOPMAJICH.
1.10 I'pado-ananitTuune npodiaoBaHHsg 00KOYYBaTbHUX IHCTPYMEHTIB.
1.11 IlpodimoBaHHs YAIIKOBOTO Pi3Is CIIOCOOOM KOIIFOBAHHS MOCIIIOBHUX MOJI0KEHD MPOQ1IT0
nerani.
1.12 BuzHaueHHs giaMeTpy HUTi(yBaIbHOTO KPyra MPpH 3aTOYyBaHHI MPOTSIKKH.
1.13 InctpymeHTH ans OOpOOKM IMIIHIPHUYHUX 3yO0YacTUX KOJIC, 3aCHOBAaHUX Ha CXeMax
(GhopMOYTBOPEHHS MEpIIOTO Kiacy. BuzHaueHHs nmpodiato X BUXITHUX TTOBEPXOHb.
1.14 TlepeBipka KOHCTpYKIii JoBOada Ha BIACYTHICTh 1HTepQepeHIii HapizaeMHUX oBOaueM
3y04acTuX KOJIiC.
1.15 BusHaueHHs 30HU CTOUYBaHHS 3yOOpI3HHUX J1I0BOAUIB.

2. Teopist NpOeKTyBaHHSA Pi3aJbHOr0 IHCTPYMEHTY
2.1 TeoMeTpHYHi MapaMeTpH pizaJbHUX IHCTPYMEHTIB. IX BIUIMB Ha MpaLe3laTHICTh Pi3albHOro
IHCTpYMEHTY.
2.2 3aranbHa TeOpisl aHAJITUYHOIO BU3HAUYEHHS F€OMETPUUYHUX MapaMeTpiB pi3aJbHOI YaCTUHU
IHCTPYMEHTIB.
2.3 BusHaueHHS JOTHUYHOI 10 pi3ajibHOI KPOMKH B ii JOCTIIKYBaHii ToYIIi.
2.4 OcHoBu Teopii rpadiuHOr0 BU3HAUEHHS TE€OMETPUYHHMX MapaMeTpiB pi3aibHOI YaCTUHU
IHCTPYMEHTIB
2.5 T'eomerTpist 3aAHBOT MMOBEPXHI CIIPAILHOTO CBEpAJIa B CTATUYHIHM cUCTEMI KOOpAUHAT
2.6 'eomeTpis nepeIHbOI MOBEPXHI CBEp/Jia B CTATUYHIM cucTeMl KOOPAUHAT.
2.7 T'eomeTpist HEpEMUYKHU CIIPAIBHOTO CBEPIIA.
2.8 'eomeTpis pi3aibHOI YACTUHU 3aTUJIOBAHUX (acoHHUX (dpes.
2.9 BusHaueHHs TeOMETPUYHUX MTapaMeTpiB JOBOAUIB.
2.10 Bu3nauyeHHsI reOMETPUYHHUX MTapaMeTpiB MPU3MAaTUYHHUX PaTiaIbHUX PI3IiB.
2.11 BuzHavyeHHs TOBLIMHU 3pi3y B AOBUIbHINA TOYII pi3albHOT KPOMKH CIIpaJIbHOT'O CBEpJIA.
2.12 3aTunoBani 3a1Hi MOBEpXHi. IX aHaNi3 IpU Pi3HKUX CMOCOOaX 3aTUITYBAHHS.
2.13 3arunyBaHHs 4epB’sTUHUX (pes.
2.14 Teopia BU3HaUEHHS IIBUIKOCTI pi3aHHS MPHU PI3HUX KIHEMAaTUYHHUX CXeMax 0OpoOKH.
2.15 IInsaxu yAOCKOHAJEHHS KOHCTPYKLIA I1HCTPYMEHTY 3a paxyHOK Iepepo3NoaiTy
3aBaHTAXEHHS JUITHOK PI3aJbHUX KPOMOK 1 BUKOPHUCTAaHHS paIllOHATBHUX CXEM 3pi3yBaHHS
HPUITYCKY.



3. IHcTpyMeHTAJIbHE 3a0€e3MeYeHHs 00p00JIeHHs pi3aHHAM
3.1 Hanreepai wmartepianu. IHcTpymeHTH 3 HaaTBepaux wmarepianiB. Tumm, ocoGiuBOCTI
KOHCTPYKI1{ Ta 00JIaCTh 3aCTOCYBaHHSI.
3.2 Teeppi Meranokepamiuti cruiasu. Kiacugikauis. O6macTs 3aCTOCYBaHHSL.
3.3 Tunu TOKapHUX Pi3IiB. IX 3acTOCYBaHHA Ta KOHCTPYKTHBHI 0COOIMBOCTI.
3.4 Tunu 0CbOBHX IHCTPYMCHTIB, iX KOHCTPYKTUBHI OCOOJIMBOCTI.
3.5 Tunu po3BepToK. IX KOHCTPYKTUBHI OCOOIMBOCTI Ta 06IACTh 3aCTOCYBAHHS.
3.6 Tunu 1 0cOOIMBOCTI KOHCTPYKIIIH TOPIIEBHUX (pe3.
3.7 IacTpyMeHTH JUIS Hapi3aHHSA BHYTPILIHBOI pi3b0H. IX KOHCTPYKTHBHI 0COOIMBOCTI.
3.8 IncTpymeHTH 111 Hapi3aHHS 30BHIIHBOI pi3bOH. KOHCTPYKTHBHI OCOOIMBOCTI.
3.9 Tunu npoTsHKOK, 00J1acTh iX 3acToCcyBaHHSA. KOHCTPYKTHBHI OCOOJIUBOCTI.
3.10 JloBOaui, kinemMaTHKa pizaHHs. TUnu Ta iX KOHCTPYKTHBHI OCOOJIUBOCTI.
3.11 UYepm’stuni ¢pesn mns oOpoOku 3yduyacTtux Komic. KOHCTpYKTHBHI Ta T'€OMETpUYHI
napameTpH.
3.12 [HcTpymeHTH Uit Hapi3aHHs 3y0iB KOHIYHUX KOJIIC.
3.13 THCTpyMEHTH IS YUCTOBOI OOpOOKHM 3yOuacTux Koiic. OcoOMMBOCTI KOHCTPYKIIH Ta
3aCTOCYBaHHSI.
3.14 Buau aBTOMaTH30BAaHOTO BUPOOHWIITBA Ta OCHOBHI BHMOTH JI0 IHCTPYMEHTIB, IO
3aCTOCOBYIOTHCS B HUX.
3.15 Crpykrypa CAIIP PI ta ii mpoeKTHUX MOTYIIiB.
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Posnin «TABEPHA TEXHIKA TA IMTPOIECU ®I3UKO- TEXHIYHOI OBPOBKHU
MATEPIAJIIB»

1. JIazepHa TexHoJIOTisN

1.1. JlazepHuii npoMiHb - HOBHH THII YHiBepPCAJIbHOI0 iHCTPYMEHTY.

[Mpuntmunu poGotu nazepiB. Tumm Ta KOHCTPYKIIi Jsa3epiB. 3araibHi XapaKTEPUCTUKU
TBEPJOTUIBPHUX, Ta30BUX, HAIMMIBIPOBIJHUKOBUX Ta PIAUHHUX Jia3epiB. IlepcriekTuBu po3poOKku
HOBUX THIIIB J1a3epiB.

XapakTepUCTUKU  JIa3€pHOTO  BHUIIPOMIHIOBAHHS,  MOHOXPOMATHUYHICTh,  KOTE€PEHTHICTb,
HaIpaBJIEHICTh BUIIPOMiHIOBaHHS. [IpocTopoBO-yacoBa CTpyKTypa BUITPOMIHIOBAHHS.
VYnpaBiiHHA Ja3epHUM BUIPOMIHIOBAaHHSIM. 3MiHAa Ta KOHTPOJb MapaMeTpiB BUIIPOMIHIOBAHHS.
Metonu ¢opmyBanHs BunpoMiHioBaHHs. Crioco6u pokycyBaHHs. YTpaBIiHHS NEPEMIIICHHIMU
BUIIPOMIHIOBaHHS y IPOCTOPI.

['on0BHI nepeBaru jga3epHOro NPOMEHS SIK HOBOI'O TUIY YHIBEPCAJIbHOTO IHCTPYMEHTY.

1.2. ®Di3uyHi OCHOBH B3a€MOJil JIa3epHOI0 BHUIPOMIHIOBAHHSI 3 PEYOBHHOIO.
EdexTuBHICTH B3a€EMO/IT 1Ta3€pHOT0 BUIPOMIHIOBAHHS 3 PEYOBHHOIO.

[TornuuanHs Ta BiIOUTTS BUNpOMiHIOBaHHA. Eekt monspusaii npomeHs.

Tennodizuka aii mazepHoro npomeHs Ha marepiai. [lornmuHaHHs Ta nepegaya eHeprii, HarpiBaHHs
Ta TuiaBneHHs. TernmoBi 3aayi B 1a3epHiid 00poOITi.

CtpykTypHO-(ha30Bi TIEPETBOPEHHS, M0 BiAOYBalOThCA B Marepiajax TMpU Ja3epPHOMY
OTIPOMIHEHHI: Y BYTJICIIEBUX Ta JIETOBAHUX CTAJISIX, YaBYHAX, KOJIbOPOBHX METalax Ta CIIaBax.
1.3. JlazepHa moBepxHeBa 00po0Ka MaTepiaJiB.

3MilIHEHHS IMIYJIbCHUM, Oe3NepepBHUM Ta CKAaHYIOUMM BUIPOMIHIOBaHHAM. Bu3Ha4yeHHs
TEXHOJIOTIYHUX MapaMeTpiB PI3HUX CHOCOOIB MOBEpXHEBOI 00poOku. TexHonoriyHi cxemu Ta
XapaKTEPUCTHKH MPOLIECIB JIA3ePHOT0 3MIITHEHHS; IPUKJIAIM 3acTocyBaHHs. CIOCOOH J1a3epHOTO
MOBEPXHEBOT0 JIETYBaHHS; OCOOJIMBOCTI PO3PAXYHKY PEXKHUMIB; TEXHOJOT1YyHEe OOJaJHaHHS.
Criocobu 7na3epHOro MOBEPXHEBOTO HAILIABIEHHS; OCOOJMBOCTI PO3PaXyHKY Ta BHU3HAUYEHHS
TEXHOJIOTTYHHX IMapaMeTpiB MPOIIECy; CIIOCOOHM peaizallii Ta MpUCcTpoi A T03yBaHHS Ta Mmoaadi
JeTyouux JJ00aBOK YU MaTepiaiiB, M0 HAIUIABISIOTHCA, B 30HY [ii JIA3€PHOTO MPOMEHIO.
TexHoIor1uH1 3aKOHOMIPHOCTI MPOILIECIB JTA3€PHOTO JIETYBaHHS Ta HAIUIABJICHHS.

14. JlazepHe NpoTOTANNYBAHHS TPHOXBUMIPHUX BHPOOIB.

Jlazepna crepiomrtorpadis. I[lomapoBe CTBOpEeHHS TPHOXBUMIPDHUX SK METaJeBUX, TaK 1
HEMETaJIeBUX BUPOOIB 3 3aCTOCYBAHHSIM JIa3€PHOTO BUIIPOMiHIOBaHH:. JIazepHe ra3zonopomkoBe
piauHHO-(a3HE CIIKAaHHS TPHOXBUMIPHUX METaJIEBUX BUPOOIB.
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1.5. JlazepHa po3mipHa o0poOka.

O06pobka oTBopiB. OCHOBHI TEXHOJOTIYHI 3aKOHOMIpPHOCTi. BuOip pexumiB, sSKIiCTh 00pOOKH.
Tounicth 00poOKku. Criocobu ymockoHajieHHs 00pOOKH OTBOpPIB. THIIOBI TEXHOJIOTIYHI MPOIIECH
Ta obnmamHaHHsa. PospizanHs nazepHuM mpoMeHeM. OCHOBHI TEXHOJOTIYHI 3aKOHOMIPHOCTI
pi3aHHS IMIYJILCHUM BHUIIPOMiHIOBaHHSAM. TexHosorivyni mapamerpu. Bubip pexumib. SIKicTh
IIPOLIECY. TexHomnoriuni XapaKTepUCTUKH  TPOIECYy  PO3pi3aHHS Oe3nepepBHUM
BUIPOMIHIOBaHHsM. Po3pizaHHs MeTaneBux MmarepiaiiB. OcoOIMBOCTI po3pi3aHHS HEMETaJEBUX
marepianiB. JlazepHe ckpailOyBaHHS Ta TEPMOPO3KOJIOBAHHS KPUXKUX MatepiamiB. [amysi
3aCTOCYBaHHS Ta THIIOBI TEXHOJIOTIYHI TMpormecw 1 oOnagHaHHSA. JlazepHe MapKyBaHHS Ta
rpaBipyBanHs. JlazepHe nuHaMiuHe OalaHCYBaHHS MPOMHUCIOBUX BUPOOIB.

1.6. JlazepHe 3BaploBaHHs MaTepiaJiB.

CrocoOu J1a3epHOr0 3BaprOBaHHS Ta MOro TEXHONOTiYHI ocoOymBocTi. Di3udHi mpolecu
YTBOPEHHS 3BapHOIO 3’€HAHHA IPU 3BapIOBaHHI MaTepiaiiB Malux TOBUIMH. Di3W4HI npoiecu
YTBOPEHHSI 3BApHOTO 3’€JIHAHHS TPU Ja3epHOMY 3BapIOBaHHI 3 TIMOOKUM TIPOIIABICHHSIM.
TexHONOriuHI MPOLECH JIa3epHOTO 3BApPIOBAHHA MarepialliB Majoi TOBUIMHH Ta MPOLECH
JA3epPHOTO 3BAPIOBAHHS 3 TJIMOOKUM TMPOIUIAaBICHHSIM. [1OpWaHI TEXHOJOTil J1a3epHOro
3BaproBaHHsl. [IpuKiIaau TpOMUCIOBOTO 3aCTOCYBAHHS JIa3€pPHOTO 3BAPIOBAHHSI.

1.7. Inmi HoBi 3acTOCYBaHHS J1a3epPHOT0 BUNIPOMIHIOBAHHS.

[aTencudikamis MexaHiYHOT OOpPOOKM BHKOPHUCTAHHSM JIOAATKOBOTO JIa3€PHOTO HArpiBaHHS.
Jlazepna npaBka abpa3uBHHUX KpyriB. OCOOIMBOCTI i1 Ta3€PHOT0 BUIIPOMIHIOBAHHS Ha 010JI0T19HI
o0'ektu. JlazepHa rimepTepmis , 3BaploBaHHS Ta aOJsAIis OiOJIOTIYHMX TKaHWH. MenuuHe
oOagHaHHA Ha 0a3i JlazepiB pi3HUX TUIIB.

2. ®izuKo-TeXHiYHi MeTOAH 00POOKH

2.1. EaekTpopo3psiina oopooka.

®disuka mnponecy. I['eneparopu imnynbciB. [lapamerpu immynbciB  TOKy. TexXHOJOTIYHI
XapaKTEPUCTHKU €JIEKTPOPO3psIAHOT 00poOKHU. THUITOBI TEXHOJIOTIUHI POLIECH Ta 00T HAHHS.
2.2. Enexrpoximiuna o0po0ka.

3axonu ®Papanes. EnexrpoxiMiuHuii ekBiBajeHT. Enekrpoinitu s o0poOKy.
Enextpoximikorigpasiiyda o0poOka. TeXHOJOTiYHI XapaKTepUCTUKU. THIIOBI TEXHOJIOTIYHI
omepaii Ta obnagHaHHs. Po3paxyHOK pexXHUMIB Ta IHCTPYMEHTY.

EnextpoximikoMexaHiyHa o0poOka. Cxemu mpolecy Ta mnapamMeTpu. THIOBI TEXHOJOTIYHI
MpoIIeCcH Ta 00JIaTHAHHS.

2.3. YabTpa3sBykoBa 00pooka.

Meroau reHepyBaHHS MEXaHIYHUX KOJMBaHb YJIbTPa3BYKOBOTO Jiarnma3oHy. Po3mipHa o6poOka y
cepenoBulIli aOpa3uBHOI cycnensii. MexaHizm 00po6ku. O6naaHaHHs. Po3paxyHKH IHCTPYMEHTY.
["amy3i 3acTocyBaHHs. Tumnosi onepariii.

InTencudikamis MexaHiyHOT OOpoOKHM 3a JTOMOMOror Y3 - KOJIMBaHb. 3aCTOCYyBaHHA Y3 -
KOJIMBaHb JIJIsl 3BapPIOBAHHS MaTepiaiiB Ta OUUILIEHHS BUPOOIB.

2.4, EaekTponHo-npoMeHneBa 00podKka.

Metoau cTBOpEHHSI €NIEKTPOHHOTO POMEHs. TeXHOJIOTIUHI XapaKTepUCTHKH Ta THUIIOBI MPOIECH
eIeKTPOHHO-TIPOMEeHeBOT 00poOku. O0maIHaAHHS.

2.5. Il1azmoBa o0poOKa.

CrtBopeHHs I1a3MOBOro crpymeHto. IlmasmoyrBoprotoui razu. Tunum minasmarponiB. Pi3ni
3aCTOCYBaHHS IJ1a3MOBOi 0OPOOKH.

2.6. I'inpocTpymeneBa 00pooka.

MexaHnizM 00poOKu MartepianiB TiIPOCTPYMEHEM BHCOKOro THCKy. Bumoru no oOnanHaHHS.
["amy3i 3acTocyBanHs. ['igpoabpa3uBHa cTpyMeHeBa 00poOKa.

2.7. BudyxoBa 06pooka.

MexaHizM QopmyBaHHS BUpPOOiB. Po3paxyHOK MOTYXHOCTI 3apsity. YMoBH 00poOku. ["amysi
3aCTOCYBaHHS METOJY.

2.8. Marmniro-imnyJjbcHa 00po0ka.



Mexanizm o0poOku matepiamiB. Po3paxyHOK mapaMeTpiB MarHiTHHX momiB. OOmamHaHHS IS
peaizarii 00poOku. ["airy3i 3acTocyBaHHS METOTY.

2.9. MarniTo-adpa3uBHa 00pooOKa.

MexanizM BuganeHas marepiany. Cxemu mnporecy. OCHOBHI TEXHOJOTIUHI 3aKOHOMIPHOCTI.
O6nannannas. Oco0aMBOCTI 0OPOOKH pi3HUX MaTepiaiiB. THUITOBI TEXHOJOT1UHI MPOIIECH.

2.10. KombinoBaHi meToan o0pooKku.

AHomHO-MexaHIuHa 00poOka. Cxemu. Ilapamerpu. TumoBi mnporecu Ta 00JaTHAHHS.
EnexrpoeposiiiHo-xiMiuHa 00poOka. Cxemu. TeXHOJOTIYHI XapaKTEPUCTHKH. YIbTPa3BYKOBa
eneKkTpoxiMiuHa o0poOka. PizHi Buam oOpoOku. TexHnomnoriuni nani. EnexrponazepHa oopooOka.
Cxemu. [Tapamerpu. JlazepHa-enekrpoxiMmiuyHa 00pooka. Cxemu. [Tapamerpu.
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Posnin « TEXHOJIOT'TT TA IH)KMHIPUHT Y 3BAPIOBAHHI»

1. HaliBaxxnusimi cnoco0u 3saproBaHHs (Kiaacupikamnisi, npUHIMIN, 3HAYCHHS,
MepCneKTHUBH)
JlyroBe 3BaproBaHHS IUIABKUM €JIEKTPOAOM. JlyroBe 3BaplOBaHHs HEIJIABKUM E€JIEKTPOIOM.
[TnazmoBe Ta MikporIa3MoBe 3BaproBanHs. EnexTpornuiakoBe 3BaproBanHs. ['a30Be 3BaproBaHHS.
3BaproBaHHs €JIEKTPOHHUM NPOMEHeM. 3BaproBaHHs Ja3epoM. KoHTakTHE 3BaploBaHHS (CTHKOBE,
moBHe, ToukoBe). KouaeHcaTtopHe 3BapioBaHHs. BucokowacToTHe 3BaproBaHHs. JludysiiiHe
3BapIOBaHHS. ABTOBaKyyMHE 3BapOBaHHs THCKOM. 3BaplOBaHHs TE€PTSM. 3BaplOBaHHS BUOYXOM.
VYbpTpa3ByKOBE 3BapIOBaHHS.
2. 3BapoBajibHa ayra
OcobmuBocTi ayroBoro pospsay. Enextponna emicis. SBuma y xatomnii obmacti. [Iporecu y
ctoBIi ayru. TemnepaTypa cToBna ayru. AHO/IHA 00JIacTb.
bananc eneprii Ha katozi Ta aHoi. BosibT - amnepHa xapakTepucTHKa 1yru. Bumoru 1o criiikoro
ICHYBaHHS 3BapIOBAIIbHOI AYTHU 3 IUIABKUM eNeKTpoaoM. CamoperyiroBaHHs Ayru. PakTopH, ski
BHU3HAUAIOTh MPOIUIABJICHHS METally 3BapIOBAJbHOIO AYroro. BIUIMB KOMIOHEHTIB (UIIOCIB,
3aXMCHHUX ra3iB Ta eJIEeKTPOJIiB Ha MNIMOMHY MPOIUIABICHHS JYTOIO.
3. IHwi xoxepesia eHeprii AJ1s1 3BaAPIOBAHHS I CIIOPiIHEHUX MPOLECiB
[IlnakoBa BaHHa $K JpPKEpEJIO HarpiBy. EJIEKTpONpOBIAHICTh HUIAKY B 3aJIEKHOCTI BiJ
TeMrneparypu. AIETUJICHOKHCHEBE MOJIyM's, TeMmrepaTypHi 30HU. EJeKTpoHHHI mpOMiHB SIK
JDKepesio HarpiBy. JIazepHe BUIIPOMIHIOBAHHS SIK JDKEpENIO HAarpiBy MpH 3BaproBaHHi. [1na3zma sk
Joxepeno HarpiBy. OcoOJIMBOCTI BUCOKOYACTOTHOTO HATrpIBaHHS 3 IHIYKIIMHUM Ta KOHTAKTHUM
nigBoZOM cTpyMy. HarpiB mpu KOHTaKTHOMY TOYKOBOMY 3BapioBaHHi. HarpiB rmpu KOHTaKTHOMY
CTMKOBOMY 3BaplOBaHHI OIOPOM, BIUIMB THUCKY Ha CTaH MOBEepxHi. HarpiB mpum KOHTakTHOMY
3BapIOBaHHI OTUIABJICHHSM.
4. Po310BCIO/I:KEHHSI TeIJIAa PU 3BAPIOBAHHI



OcHoBHI (pakTOpH, SIKI BABHAYAIOTH PO3TMOBCIOKEHHS TeIIa y BUPOOI mpu 3BaproBaHHl. OCHOBH
PO3paxXyHKOBHUX METOJIB HAarpiBaHHS BHUPOOY 3BAapPIOBAIBHUMH JDKEpEIaMu Teruia. PiBHSHHS
TEIJIONPOBITHOCTI. MMUTTEBI Ta Oe€3mepepBHO [ir04i JDKEpesia 3BaprOBaJbHOTO HArpiBy.
Po3paxyHKOBI CXeMH TMpOLECIiB HarpiBaHHsS MeTana Ayroro. HarpiBaHHS NOTYXHHUMHU
HIBUAKOPYXOMHUMH Jikepenamu. OCHOBHI MapaMeTpH, 1110 XapaKTepU3yIOTh 3BapIOBANIbHY BaHHY.
BinMiHHOCTI TIPOIECIB PO3MOBCIOJKCHHS TeIJa TPU EJICKTPOIIAKOBOMY, EJIEKTPOHHO-
IIPOMEHEBOMY, JIa3epHOMY, KOHTAKTHOMY Ta Fa30BOMY 3BapIOBaHHI.
5. TepmiuHi HMK/IH 3BapIOBAHHSA
OCHOBHI XapakTEpPUCTUKU TEPMIYHOTO HUKITY (MUTTEBA IIBUJIKICTh OXOJIOKEHHS, MaKCUMaJIbHa
TEeMIIepaTypa, TPUBAIICTh HArpiBaHHS BHIIE JaHOI TeMmImeparypu). PeryiaroBaHHS TepMiuHUX
IUKIIB TIPU 3BaplOBaHHI Ta HArUIaBJIeHHI. BinMiHHI 0OCOOJMBOCTI TEPMIYHHUX ILHMKIIB TpU
€JIEKTPOIJIAKOBOMY, ~ JIa3€PHOMY, KOHTAaKTHOMY Ta Ta30BOMY 3BapioBaHHI. Meroau
MaTeMaTUYHOTO MOJEIOBAHHS TEIJIOBUX MPOIECIB MPU 3BApIOBAHHI.
6. [lepenoc MeTaJy mijg 4ac 3BaprOBaHHsA MJIABJEHHAM
Oco0OmuBOCTI IUIABJICHHS €JEKTpoJa NPH PI3HOMAHITHUX crocoOax 3BaproBaHHsA. KiHeTwka
IUTaBJICHHA Ta nepeHocy mertainy. Cuiy, sKi JiF0Th Ha Kparumo. Buam mepeHocy eineKTpoIHOro
MeTany. BmimB pexuMiB 3BaproBaHHS, CKJIaay MOKpUTTS ((irociB, Tra3iB) Ha MEpPEHOC
€JIEKTPOIHOT0 MeTalry. Pojb mossipHOCTI CTpyMy. YIIpaBiliHHS IEPEHOCOM METAJTy PH JTYyTOBOMY
3BapIOBaHHI IJIABKUM €JIEKTPOIOM.
7. 3BapoBajibHa BaHHA Ta (OPMYBAHHS IIBA
BrnuB mapamerpiB pexumy Ha (opMy Ta po3Mipu 3BapIOBalbHOI BaHHU NHpPU AYTOBOMY Ta
€JIEKTPOIIIAKOBOMY 3BaproBaHHi. Temmeparypa 3BaproBajIbHOI BAHHU Ta METOH 11 BUMIPIOBaHHS.
[lepeminryBaHHs MeTany B 3BaplOBaJIbHIM BaHHI Ta HOro MpUYMHU. MeTonu BIUTUBY Ha MPOIIEC
nepeMilryBaHHs.

8. 3axucHi ra3u nus 3BapoBaHHs. B3aemoais Mmerasy 3 razamu
OxuCHIOBaJIbHI, BITHOBJIIOBAJIbHI Ta 1HEPTHI 3aXUCHI ra3u. Byrnekucnuii ra3, BUMOTH J10 HOTo
ckianxy. Apros Ta remiid. ['a3oBi cymimi, iX ckiaau Ta BaactuBocti. ['a3oBa (asza npu gyrosomy
3BaproBaHHI. Po3unmHeHHs ra3iB B MeTanax, BIUIMB TeMmIepaTypu. XiMiuHa B3a€MOjisl ras3iB Ta
metany. [ToBeninka ra3iB npu kpucranizauii Mmetany. [[pyurHN BUHUKHEHHS 0P B 3BapHUX ILIBaX,
POJIb BOJHIO, a30Ty Ta OKKCY BYIJICII0. BIumB crocoly, MOJISIPHOCTI Ta peKUMY 3BaprOBaHHs Ha
BUHUKHEHHs nop. MeTtoau 3amoOiraHHs yTBOPEHHIO MOp HpU 3BapiOBaHHI CTaliell MTYyYHUMH
eJIEKTPOAaMH, i (IIFOCOM, TOPOIIKOBUM APOTOM, B 3aXHCHUX Ta3axX, €JIEKTPOILIAKOBOMY
3BapIOBaHHI.

9. 3BaploBa/ibHi HLJIAKH

Knacudikamiss 3BaproBalbHUX IIIakiB. bynoBa mnutakiB. 3B'I30K MK KOHIIGHTpAII€l0 Ta
AaKTHUBHICTIO KOMIIOHEHTIB NIUIaKy. BrumB TemmepaTypu Ha B'3KICTh Ta €JIEKTPONPOBIIHICTh
nuakiB. "JloBri" Ta "kopotTki" nutaku. BinaineHHs nutaky 3 mOBepXHi 1IBa. XiMiuHE 34€IUICHHS
HUIaKy Ta MeTaly. MexaHi4He yTpUMaHHA LUTaky Ha mBi. [loBepxHeBui Ta Mixk(azHUN HATST
[IJIAKiB.

10. B3aemoaisi nuiakiB 3 MeTAJ0M NP 3BAPIOBAHHI
BigHOBNIEHHS Ta OKMCHEHHS KpEMHi0 Ta MapraHifo. OKHCHEHHS BYIJIELIO NPH 3BapIOBaHHI.
BwmicT kucHIO B MeTal 1IBa Ta HEMeTalIeBl BKItOUeHHs. BmicT cipku Ta hochopy B MeTasi msa.
BrnuB pexxuMy 3BaproBaHHS Ha IHTEHCHUBHICTh B3a€MO/IIi IIIJTAKy Ta METaIy.

11. Tunu eneKTPOAHUX MOKPUTTIB
Knacugikarrisi enekTponiB 3a BITYM3HSHUMHU Ta MDKHApOJAHMMH cTaHgapramu. OcoOnMBOCTI
METaJypriiHUX TPOIIECIB 3BapIOBAHHS EJIEKTPOJaMU 3 PI3HOMAHITHUMH THIAMHU TOKPUTTS
(pynHOKHMCIE, pYTWIOBE, (TOPUCTO-KANBIIEBE, OpraHiuHe). 3BaprOBAIBHO-TEXHOJOTIUHI
XapaKTEePUCTUKH eIeKTpoIiB. OcoOIMBOCTI B3aEMOIII MeTalny 3 razaMu Ta nuiakoMm. [IpuunHu
BUHUKHEHHS [TOPUCTOCTI IIBIB MPHU 3BaPIOBAHHI €JIEKTPOJaMHU Pi3HUX THIIIB Ta METOU OOPOTHOU
3 mopucTicTio. CydacHi TEXHOJOT1i BUTOTOBJICHHS €JIEKTPO/IIB.



12. Tunu ¢uirociB Ta 3BapIOBAJBHOIO APOTY JIl IYTOBOI'0 TA €JIeKTPOLLIAKOBOI0
3BapIOBaHHSA
OcHoBHI BuUMoOTrH 10 (hirocy a1 1yroBoro 3BaproBanHs. [InaBneHi Ta kepamiuHi ¢irocu. Tumnu ta
MapKu (IFOCIB 1 JPOTIB I 3BAPIOBAHHS 1 HATUIABJICHHSI.
13. JleryBanHs Ta MOAUG(IKyBaAHHS HAILUIABJIEHOT0 METAJLY
[lopiBHsUIBHA XapaKTEpUCTUKA JIETYBaHHS uepe3 [piT, MOKPHUTTSA EJIEKTPOAiB Ta (hIIroc.
Po3paxyHOK CkiaJy HalulaBJI€HOrO METajy ILIBa IIPHU 3BaprOBaHHI MiJ (JIFOCOM Ta B 3aXUCHHUX
rasax.
14. IlepBuHHa KpucTATi3alia MeTALy
Ocob6muBOCTI MEPBUHHOI KpUCTali3alii 3BapHUX MIBiB. Po3monin neryroumx eneMeHTiB Ta
JOMIIIIOK TIpY KpHUCTami3ailii 3BaproBaJibHOI BaHHU. MikpockomniyHa, XiMiyHa Ta (i3U4HA
HEOJTHOPITHICTb.
15. CTpykTrypa MeTajy mBa
[lepBuHHA Ta BTOPHHHA CTPYKTYPH TPHU 3BapIOBaHHI HU3bKOBYIJICLIEBUX, HU3bKOJETOBAHUX Ta
BUCOKOJIETOBaHUX CcTajiell. BIIMB IMIBUAKOCTI OXOJOPKEHHS Ta XIMIYHOIO CKJIaqy MeTaly Ha
CTPYKTYpY LIBiB. AHaJIi3 CTPYKTYpPH CTAIBHUX IIIBIiB 3 BAKOPHCTAHHIM TEPMOKIHETUYHHUX Jiarpam
HEPeTBOPEHHS ayCTEeHITY. BKiIIOUeHHs B MeTaJIl 11Ba Ta NPUHIUIIM iX YTBOPEHHS.
16. 3oHa TepMiYHOro0 BILIUBY NIPH 3BapPIOBaHHI
CTpykTypa 30HM TEpPMIYHOI'O BIUIMBY IpPH 3BaplOBaHHI HHU3BKOBYIJICLIEBUX Ta TIapTiBHUX
JIETOBaHUX cTaied. BrumB crmocoOy Ta pexMMiB 3BapiOBaHHS Ha pO3MIp Ta CTPYKTYPY 30HHU
TEepPMIYHOTO BIUIUBY. OCOOIMBOCTI CTPYKTYPH AUISHKH MEPETPiBY MPHU 3BAPIOBAHHI MIIABICHHSM.
17. TpiluMHU B 3BapHUX 3’ €IHAHHAX
Knacudikaris tpimuH. MexaHi3M yTBOPEHHS TapsyuX Ta XOJOJHUX TPIIIMH Y MPUIIOBHIN 30H1
Ta METaJi IIBa NP 3BapIOBaHHI BYIJICHEBHX Ta JIETOBAHWUX CTaJled, OCHOBHI (haKTOpH, IO
BIUIMBAIOTh HA YTBOPEHHs TPIIMH. MeToau OLHKM ONOpYy 3BapHUX 3'€JJHaHb YTBOPEHHIO
XOJIOJJHHUX Ta TapsiauX TPILHH.
18. epopmanii Ta Hanpy:KeHHsI IPH 3BAPIOBaHHI
Krnacugikaiiist 3BaproBaJpHUX HaNpyXeHb Ta Aepopmaiiiii. MexaHi3M YTBOPEHHS MOB3JI0BXKHIX
HanpykeHb Ta jaedopMalliii B HaWOpOCTIIIMX eJIeMEHTaX 3BapHUX KOHCTPYKLii. Meronu
pO3paxyHKy 3allMIIKOBHX HaMpyXeHb Ta JjgedopMaiiii mnpu 3BaproBaHHI. Meroau
eKCIEepUMEHTAIbHOTO BHU3HAYEHHS 3AJIMIIKOBUX HampyKeHb MpH 3BaproBaHHI. OcoOauBOCTI
PO3MOLITY 3BapIOBAJIbHUX HAIIPYXEHb Ta JedopMaliil B TUIIOBHUX 3BaPHUX KOHCTPYKLIAX. Brums
3BapIOBAIbHUX HAIPY)KEHb Ta Jedopmaliil Ha AKiCTh 3BapHUX BUPOOIB. MeTOIU peryitoBaHHs
Hanpy>XeHb Ta Aedopmalliil mpu 3BaproBaHHI.

19. TexHoJ10TiYHi 0c00JIMBOCTI 3BAPIOBAHHSA BYIJICHICBHX Ta JIETOBAHUX CTaJIei
Cxutag Ta BIIaCTUBOCTI HU3BKOBYIJICLIEBUX Ta JIETOBAHUX cTasiel. OCOOIMBOCTI iX 3BaprOBaHHS.
Oco06mMBOCTI 3BapIOBaHHS CEpPEHbO- Ta BUCOKOBYTJIELEBUX cTanell. 3BaproBaHHS TEPMIYHO
3MIIIHEHUX HU3bKOBYTJICIIEBUX Ta HU3bKOJIETOBAHUX CTaJeH.

20. TexHosoriuHi 000/ IMBOCTI 3BapIOBaHHS HU3bKO- TA CEPEeAHbOIETOBAHUX CTAJICH
CkJazr Ta BIACTUBOCTI HU3BKO- Ta CEPEHBOJIETOBAHUX CTAJICH, BIUIMB JITYIOUHX €JIEMEHTIB Ha 1X
CTPYKTYpY Ta BiacTuBocTi. OcoOIMBOCTI 3BaplOBaHHs. BIUIMB TepMIUHOTO LMKy 3BapIOBaHHA,
CKJIaJly 3BaplOBaJIbHUX MarepialliB, KOJMBaHb €JIEKTPOJa, HaXWIy elekTpoia abo BHpoOy Ta
IHIINUX TEXHOJIOTIYHUX (PaKTOPIB HA CTPYKTYPY 1 BIACTUBOCTI METANy IIBA Ta IPUIIOBHOI 30HH.

21. TexHoJ10Ti4Hi 0C00,IMBOCTi 3BAPIOBAHHS BHCOKOJIETOBAHUX CTajel
Knacudgikarist BUCOKOJIETOBaHUX CTaJIel 32 CTPYKTYpOIO Ta NMpHU3HAUYEHHSIM. 3arajbHi MpaBuia
3BapIOBaHHs HepkaBirouux crajei. Kimacudikariis enekTpoiB /Ui 3BaplOBaHHS HEP:KaBIFOUHUX
cTajneil. BB neryrounx eixeMeHTiB Ha CTPYKTYpPY BUCOKOJIETOBAaHMX CTajel Ta 3BapHUX IIBiB.

22. MeTaaypriiiHi Ta TeXHOJIOTi4Hi 0CO0/IMBOCTI 3BapIOBaHHS KOJbOPOBUX METAJIB i

CIIABIB
HaiiBaxknuBinm ocoOIMBOCTI Ta OCHOBHI CITOCOOM 3BapIOBaHHS aTIOMIHIIO, THTAHA, MiJli Ta CTUIaBiB
Ha iX ocHOBI. [lepekTn mpu 3BapiOBaHHI KOJHOPOBHUX METANiB 31 CTAIAMU Ta MiDX COOOIO.



HaiiBaxxnmuBimm 0coOJIMBOCTI 3BaprOBaHHS XIMIYHO aKTMBHUX METANIB Ta CIUIaBIB Ha iX OCHOBI.
[TpuyrHM yTBOPEHHS MOP Ta TPILMH, 3aCO0H IX YCYHEHHS.

23. HanuiaBJjieHHs
HannaBnenHsi, 0COOMMBOCTI BiIHOBIIOBAJHHOIO HAIUIABJICHHS Ta HAIUIABICHHS INapiB 3i
crerialbHUMHU BIacTUBOCTAMU. CTPYKTypa HAIUIaBIIEHOTO METajly Ta HOro BIACTUBOCTI.

24. CnopinHeni npouecu (MIpUHIMIH, 3HAYEHHS JI 3BAPIOBAJIbHOI T€XHOJIOTiT)
lNazononymeneBe Ta 1ura3mMoBe pi3zaHHs. ['a30TepMidHI Ta BaKyyMHO-KOHJICHCAIlIiHI CIIOCOOH
HarieHHd. [lasaas matepianiB. Knacudikamis meroniB masaaa. OcoOMMBOCTI yTBOPEHHS
nasHuX 3'€JHaHb. 3MOYYBAaHHS OCHOBHOI'O MaTepialy Ta po3TiKaHHs MPUIIO0. 3aTIKaHHS TPUIIOI0
B 3a30pH, KalUIApHI sBUIIA. PO3UMHEHHS MPUIMOEM OCHOBHOTO Mertaiy. Ilpumoi, mpuHmmmm ix
pO3po0KH Ta BHOODY.

25. Kontpoasb sikocTi
Kiacudikariss MeToAiB KOHTPOJIIO SKOCTI 3BapHUX 3'€eHaHb. Di3MUHI OCHOBU Ta Kjiacudikaiis
yIBTPa3BYKOBHX Ta paliallifHUX METO/iB KOHTPOJIO.
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Posnin « TEXHOJIOTTYHI CACTEMM ITHXKEHEPII 3°€JTHAHD 1 IOBEPXOHb»

1. HaiiBaxuBimi crnoco0u 3BaproBaHHsA (KJacupikamist, IpUHIMITN)
JlyroBe 3BaproBaHHS IUIABKUM €JIEKTPOAOM. JlyroBe 3BapIOBaHHS HEIJIABKUM E€JIEKTPOIOM.
[Tna3zmoBe Ta MiKpoIsIa3MoBe 3BaproBaHHs. EnexTporiakose 3BaproBaHHs. ['a30Be 3BaprOBaHHS.
3BaproBaHHs €JIEKTPOHHUM MpoMeHeM. 3BaproBaHHs JiazepoM. KoHTakTHE 3BaproBaHHS (CTUKOBE,
moBHe, ToukoBe). JludysiiiHe 3BaproBaHHs. 3BaplOBaHHS TepTAM. 3BapIOBAaHHSI BHOYXOM.
VYbpTpa3ByKOBE 3BaprOBaHHS.
2. Po3noBcrofkeHHs TeJia P 3BapPIOBAHHI
OcHOBHI (akTopH, IKi BU3HAYaIOTh PO3MOBCIO/HKEHHS TeIljla Y BUpoOi rpH 3BaproBaHHl. OCHOBU
PO3paxXyHKOBHUX METOJIIB HarpiBaHHS BUPOOY 3BaprOBAJIbHUMH JDKEepeslaMu Teria. PiBHSIHHA
TeII0npoBiIHOCTL. OCOOIMBOCTI PO3MOBCIOKEHHS TEIlIa MPU TyTOBOMY, €IEKTPOILIaKOBOMY,
€JIEKTPOHHO-TIPOMEHEBOMY, JIa36pHOMY, KOHTAKTHOMY Ta ra30BOMY 3BapioBaHHi. TepMiuHi HUKIH
3BapIOBaHHs, iX XapaKTepUCTUKH. PeryioBaHHsS TEpMIYHMX IMKJIIB TPH 3BapiOBaHHI Ta
HATUTaBIICHHI.
Metoau MaTeMaTHYHOTO MOJICJIIOBAHHS TEMJIOBUX MPOLECIB IIPH 3BapIOBAHHI.
3. IlepBuHHA KpHCTAJdi3alisi MeTaILy



Oco06MBOCTI MEPBUHHOI KpHCTAi3allli 3BapHUX 3’€IHaHb. PO3MOMII JIETyIOUMX €IEMEHTIB Ta
JOMIIIOK TpU KpHCTami3alii 3BaproBalbHOI BaHHU. MiKpocKomiuHa, XiMiuHa Ta ¢i3ndHa
HEOJHOPiHICTb. [lepBHMHHA Ta BTOpPMHHA CTPYKTYpU IPHU 3BaplOBaHHI HU3bKOBYIJICLEBHX,
HU3bKOJIETOBAaHUX Ta BUCOKOJETOBAHUX CTajel. BIIMB MIBUIKOCTI OXOJIOPKEHHS Ta XIMIYHOTO
CKJIaJly METaJly Ha CTPYKTYpY 3BapHHX 3’ €/IHaHb.
4. 30Ha TepMiYHOI0 BIUIUBY IIPH 3BapIOBaHHI
CrpykTypa 30HM TEpPMIYHOIO BIUIMBY IpPH 3BaplOBaHHI HHU3BKOBYIJICLIEBUX Ta TIapTIBHUX
neroBaHux craneir. OCOOIMBOCTI CTPYKTYPH AUISHKH MEPETPIBY MPHU 3BAPIOBAHHI.
5. PoboTH3anisi, MexaHi3alisi, aBTOMATH3a i 3BaPIOBAHHS
PobGoru3ariis, MexaHizarlisi, aBToMaTH3allisl 3BApIOBAHHS: METa, 3ajadi, IMepeBard, MpoOIeMH,
o0Ounacri 3acrocyBaHHs. [IpMHIMIIN aBTOMAaTUYHOTO KEPYBaHHS.
Pobotuzanis (on-n1aiiH u o d-naifH nporpaMyBaHHs, MOJECIIOBAHHS, THYYKI BAPOOHHY1 CUCTEMH ).
Cucremu komm'rotepHoro npoektyBanHss CAD/CAM. BipryainbHe BUpOOHHIITBO, MOJICITIOBAaHHS
BUpOOHMIITBA. THNOBI pi3HOBHIM pOOOTIB, 00JacTi 3acTOCyBaHHSA, MPOOIEMH, CHOCOOM
BUPIIICHHS.
TexHoNOoTIuHICTh POOOTH30BAHOTO 3BapIOBaHHS. METOIM MOYATKOBOI 1 ITOTOYHOT aJanTarii.
6. /lyrose 3BaproBaHHs
OcobmmBocti ayroBoro po3psiny. bamanc eneprii Ha karomi Ta aHomi. BoibsT - ammepHa
XapakrepucThka 1yru. @akTopy, siki BA3HAYaIOTh POILIABICHHS METAy 3BapIOBAJILHOO JIYTOXO.
Po3paxyHKOBi cxemH MpoIieciB HarpiBaHH METaJla JIyrok0.
OCHOBHI MapaMeTpu, II0 XapakTepU3yITh 3BapIOBAIbHY BaHHY. OCOOJIMBOCTI IIaBJIEHHS
eJIEKTpPOZa MpH PI3HOMAHITHUX cnoco0ax 3BaproBaHHs. KiHeTHKa IUIaBICHHS Ta IEPEHOCY
merany. CunM, sKi Jil0Th Ha Kpamio. Buau mnepeHocy enexkrpoaHoro meranry. CrocoOu
KEepyBaHHsI IEPEHOCOM €JIEKTPOJIHOTO METay.
BrinuB napamerpiB pexxumy Ha popMy Ta po3MipH 3BaproBasibHOI BaHHHU. [IepeMilryBaHHs MeTaly
B 3BaproBabHIM BaHHI Ta Horo nmpuuumHU. CrocoOM KepyBaHHSM KIHETHUKOIO KpHCTamizaril
3BapIOBaIbHOT BAHHHU.
[lopiBHsUTBHA XapaKTEpHCTUKA JIETYBaHHS dYepe3 [piT, TOKPUTTA ENEKTPOAiB Ta (hIiroc.
Po3paxyHOK CKiaJy HalulaBJI€HOrO METajy IIBa MPH 3BaplOBaHHI MiJ (IIOCOM Ta B 3aXHUCHHUX
razax.
Ocob6nuBOCTI NMEpPBUHHOI KpuUCTamizalii 3BapHMX MIBiB. Po3monin neryrouumx eneMeHTIB Ta
JOMIIIOK MpHM KpHUCTami3alii 3BaploBajJbHOI BaHHM. MIKpOCKOMiUHA, XIMIYHA Ta (i3udHa
HEOJTHOPITHICTb.
OxucCHIOBaJIbHI, BIIHOBIIIOBAJIbHI, 1HEPTHI 3aXUCHI a3 Ta cymimni rasi. [loBeniHka rasiB mpu
IUTaBJICHHI Ta KpUCTami3alii Merany. XiMiuHa B3a€MOJIis ra3iB Ta METaly.
OcHoBHI BUMOTH 710 (irocy A 1yroBoro 3BaproBaHHs. IlnaBieHi Ta kepamiuHi Quitocu, ix
B33a€MO/IiSl 3 METAJIOM 3BapIOBAJIbHOI BaHHH.
CamoperymoBaHHsl Jyrd. ABTOMAaTHYHE pETYIIOBaHHS HANpyrd Ha Oy3i. ABTOMaTHYHE
pETyJIIOBaHHS BUJIBOTY €JIEKTPO/IA.
CrexeHHs 3a CTUKOM, THOM Ta oOyacTi 3acTocyBaHHs. OpOiTagbHe IyroBe 3BaprOBaHHS
(MIG/MAG, TIG).
JlepexTu 3BapHUX LIBIB Ta MPUYMHU iX BUHUKHEHHS, CIOCOOU 3aro0iraHHsl yTBOPEHHIO.
7. Jxepena ;KMBJICHHA I 1yr0BOIr0 3BapIOBaHHA
TexHiUHI XapaKTEpPUCTHKH JDKEpeia >KUBICHHSA. BoNbT-aMIepHi XapaKTepUCTUKH JDKEpel
xuBieHHs (BAX). BrnactuBocTti mkepen >kuBieHHs 3 kopcTkoro BAX. BmactuBocTi mxepen
KUBJIEHHA 31 crnagHoro BAX. 3BaproBanbHi TpaHcopmartopu, OyaoBa, XapaKTEpUCTHKH,
0COOJIMBOCTI 3aCTOCYBaHHS. 3BapIOBabHI BUIPAMIIAYI, OyJ0Ba, XapaKTePUCTHKH, OCOOIMBOCTI
3aCTOCYBaHHA. 3BapIOBaJIbHI BUMIPSAMIISIUL 3 TPAH3UCTOPHUM KJII0UYeM, OyJJ0Ba, XapaKTEpUCTHKH,
0COOJMBOCTI  3aCTOCYBaHHS. 3BaprOBaJIbHI 1HBEPTOPHI JDKepena JKUBJICHHS, Oy/oBa,
XapaKTePUCTUKH, OCOOJMBOCTI 3acTOCyBaHHS. barartomocToBi mkeperna >XKUBJICHHS. BuoOip
JDKepena 3BaproBaHHs. Pexumu poOOTH JKeper )KUBIICHHS.
8. EjlekTponuiakose 3BaprOBaHHS



CytHicTh mporiecy. Pi3HOBHUIM €JIEKTPOIIIAKOBOTO 3BapIOBaHHS 1 TEXHIKA WOrO0 BHKOHAHHSI.
[TapameTpu, 1m0 PETyIOIOTHCA Ta KepyBaimbHI Aii. OCOOMUBOCTI CTPYKTYpH 1 BIACTHBOCTI
3BapHOro 3’€lHaHHA. Meroau crabim3anii 3BaprOBaJIbHOTO CTpyMy. PeryimtoBaHHsS pPiBHIB
MeTajeBoi Ta IIaKkoBoi BaHH. CHCTEMH aBTOMAaTHYHOTO KEpPYBaHHS HA OCHOBI CyMICHOTO
BUKOPUCTAHHS PEryJsATOPIB HANPYTrH, OAABAHHS €IEKTPOJHOIO JIPOTY, PIBHS METAlIE€BOI BaHHH.
KepyBannsi po3mnojiioM eHeprii B 30HiI 3BaproBaHHs. Jl03yBaHHS KOMIIOHEHTa IIIAKy MPH
€JIEKTPOIJIAKOBOMY 3BaprOBaHHI NPOTsKHUX BIB Ocob0nuBocTi kepyBaHHs ipu EII3 3 miiaBkum
MYHIIITYKOM.  ABTOMAaTM30BaHI  CHCTEMH  KEpyBaHHS  TEXHOJOTIYHHUM  IPOLECOM
€JIEKTPOLIJIAKOBOI'O 3BAPIOBAHHS.
JleexTr 3BapHMX IIBIB Ta MPUYUHH iX BHHUKHEHHS, CIOCOOU 3a1100iraHHs yTBOPEHHIO.
9. EJIeKTPOHHO-TIPOMEHeBe 3BaAPIOBAHHS
OcobmuBocti  HarpiBy wmetanmy mnpu  EII3. OcHOBHI Tumu 3BapHUX 3’€qHaHb. THUIOBa
(yHKLIIOHAJIbHA CXE€Ma YCTAHOBKH ISl €JIEKTPOHHO-IIPOMEHEBOI0 3BaproBaHHs. [lapamerpu, mo
PETYIIOIOTHCS Ta KePYBAJIbHI Mii.
Crabinizanis IpUCKOPIOBAJILHOI HANIPYTH €IEKTPOHHO-IIPOMEHEBOI rapmartu. Perynaropu crpymy
€JIEKTPOHHOTO MPOMEHI0, TOTY)KHOCTI TPOMEHIO, CTpyMiB (OoKycyBalbHUX JH3 1
BIIXWIIOBAJILHUX KOTYIIOK. CHCTEMHU pEryinioBaHHA TIJIMOMHU TIPOBAapy HpPU EJIEKTPOHHO-
IPOMEHEBOMY 3BapioBaHHi. CHCTEMH aBTOMAaTUYHOTO HAINPABIICHHS €IEKTPOHHOTO IPOMEHIO 110
CTMKY 3BaproBaHMX KpoMok. CTpykTypa 1 0COOIMBOCTI pOOOTH YCTAaHOBOK €JIEKTPOHHO-
IIPOMEHEBOTO 3BapIOBAHHS 3 CHCTEMaMH KepyBaHHs Ha ocHOBI EOM.
JledexTu 3BapHUX IIBIB Ta MPUYMHU iX BUHUKHEHHS, CIIOCOOU 3aro0iraHHs yTBOPEHHIO.
10. KoHTaKkTHe TOYKOBE 3BAPIOBAHHS THCKOM
Oco6muBOCTI YTBOPEHHsSI 3BapHUX 3’€JlHAHb IPU KOHTAKTHOMY TOYKOBOMY 3BapIOBaHHI.
EnexTponpoBigHiCTs 30HM YTBOpPEHHsSI 3BapHOi TOUYkW. HarpiB meramy B 30HI 3BaprOBaHHS.
TexHoJorisl TOYKOBOIO, pEIbE(HOro, IIOBHOIO 3BaplOBaHHS. 3BAapIOBAHHS HEOJHOPIIHUX
MaTepiaiB.
Oco6mMBOCTI TEXHOJIOTIYHUX TMPOLECIB MpHU 3BaplOBaHHI MallMHAMU 3MIHHOTO CTPpyMY
MIPOMHUCIIOBOT 1 IMiJBUINEHOI YaCTOTH, KOHACHCATOPHUMH MAaIlMHAMH, MAIIMHAMH IOCTIHHOTO
cTpyMy. KinbkicHa oIliHKa BIUIMBY OCHOBHHUX IapaMeTpiB MPOLEeCy TOUYKOBOIO 3BAapIOBAHHS Ha
AKICTh 3BapHUX 3'elHaHb. OcOOMMBOCTI BUOOPY KepyBalbHMX il 1 poOOTH aBTOMATUYHHX
pEryJsTOpiB NapaMeTpiB 3BaplOBaHHA. Y3arajlbHEHa CTPYKTypa MallMH 3MIHHOTO CTpyMY
MIPOMHMCIIOBOT 1 MIJBUIIEHOT YacTOTH, KOHJCHCATOPHUX MAIMH, MAIlUH MOCTIHHOTO CTPyMYy.
Oco06MBOCTI MPUBOIB CTUCKAHHS MAalllMH KOHTAaKTHOTO 3BapioBaHHS. Tumnosa (yHKIiOHanbHA
cXeMa pEeryJsITOpiB IMKIYy 3BapioBaHHS. KOHTakTOpW Ui TOYKOBUX (IIOBHUX) MAIIHH.
3BaproBalbHI €JIEKTPOH, METOAU MiABUILEHHS CTIMKOCTI.
JleexTu 3BapHUX TOUOK, MPUUYMHHU iX BUHUKHEHHS, CIOCOOU 3ar100iraHHs yTBOPEHHIO.
11. CTukoBe KOHTAKTHE 3BAPIOBAHHSA
Oco01MBOCTI YTBOPEHHS 3BAPHUX 3’ €JHAHb MPU CTUKOBOMY KOHTaKTHOMY 3BAapIOBAHHI OMOPOM 1
OIJIAaBJICHHSM. Y3arajibHeHa CTPYKTypa MAaIlIMH KOHTAKTHOTO CTHKOBOI'O 3BaplOBaHHA. Y MOBHU
3a0e3neyeHHs CTINKOCTI Ipolecy omiaBieHHs . KoOHTakTHe CTMKOBE 3BaplOBaHHSA 3 MONEPEIHIM
nigirpiBanHsaM. CHCTeMH KepyBaHHS MPOLIECOM OIJIABJICHHSIM: PO3IMKHYTI, 3 KOpEryBaJlbHUMHU
3B’sI3KaMH 3a HaIPyror0, 32 CTPYMOM, 32 YaCTOTOIO MyJbcallii ctpyMy. CHCTEMH aBTOMAaTHYHOTO
KOHTPOJIIO 1 KepyBaHHs Ha 0cHOBI MikpoEOM. ABTOMaTH3a1li1 Ipo1ieciB TepMOOOPOOKH 3’ €JHAHB
NP CTHKOBOMY KOHTaKTHOMY 3BapIOBaHHi.
JedexTn 3BapHUX 3’€JHAHb Ta IPUYUHM iX BUHUKHEHHS, CIOCOOU 3amo0iraHHs yTBOPEHHIO.
12. TpimuHu B 3BapHUX 3’ €AHAHHAX
Knacudikamist Tpinms. MexaHi3M yTBOPEHHs rapsSyux Ta XOJOJHHUX TPIIIUH Yy MPUIIOBHIN 30HI
Ta MeTalll IIBa MpU 3BaplOBaHHI BYIJIELIEBUX Ta JIETOBAHUX CTaliel, OCHOBHI (haKTOpH, IIO0
BIUIMBAIOTh HA YTBOPEHHS TPIIIMH.
13. ledopmauii Ta Hanpy:KeHHsI IPHU 3BAPIOBAHHI
Knacudikamist 3BaproBajJbHUX HamnpyxeHb Ta Aedopmariiii. MexaHi3M YTBOPEHHS MOB3OBXKHIX
Hampy>keHb Ta nedopmariii B HAWUOPOCTINIUX e€JEeMEHTax 3BapHUX KOHCTPYKIiKA. Brus



3BapIOBAJILHUX HAIPYXXEHb Ta Aedopmalliii Ha AKICTh 3BapHUX BUPOOIB. MeToam peryatoBaHHS
HaNpyKeHb Ta AedopMarliii mpu 3BaprOBaHHi.

14. TexHoJ10Ti4Hi 0C00JIMBOCTI 3BAPIOBAHHSA BYIJIENeBUX TA JIETOBAHUX CTaJIel
Cknaja Ta BIACTHBOCTI HU3BKOBYTJICIIEBUX Ta JIeroBaHUX cTayiedl. Oco0nMmMBOCTI iX 3BaprOBaHHS.
Oco06sMBOCTI 3BapIOBaHHS CEpPEHbO- Ta BUCOKOBYIJIELEBUX CTajlel. 3BaproBaHHsS TEPMIYHO
3MIIIHEHUX HU3bKOBYTJICIIEBUX Ta HU3bKOJICTOBAaHHUX CTAJICH.

15. TexHoJ10ri4Hi 0C00JIMBOCTI 3BAPIOBAHHS HU3bKO- TA CePeIHbOJIErOBAHNX CTaJIel
Ckraz Ta BIACTUBOCTI HU3BKO- Ta CEPEAHBOJIETOBAHUX CTAJICH, BIUIUB JICTYIOUHX €JIEMEHTIB Ha 1X
CTPYKTYpY Ta BIACTUBOCTI.

16. TexHoJ10TiYHi 0cO0IMBOCTi 3BAPIOBAHHSI BUCOKOJIETOBAHUX CTaJIeil
Knacudikanisi BUCOKOJIErOBaHUX CTaJIed 3a CTPYKTYpOIO Ta MPU3HAYEHHSAM. 3arajbHi IpaBuia
3BapIOBaHHS HepkaBitoumx craneil. Knacudikamis enexkTpomiB /Ui 3BapiOBaHHS HEP)KaBIIOUMX
craneil. dirocu 171 TyroBOro Ta eJIeKTPOIIaKOBOIO 3BapIOBaHHS HEPXKABIIOUHX CTaJIEH.

17. Metanypriiini Ta TeXHOJIOTiYHi 0c00JIMBOCTi 3BAPIOBAHHSA KOJIHLOPOBUX METAJIIB i

CILIABIB
HaiiBaxxmBiii 0coOIMBOCTI Ta OCHOBHI CIIOCOOM 3BapIOBAHHS ATFOMIHIIO, THTaHA, MiJli Ta CIIJIaBiB
Ha ix ocHOBi. JlepekTn mpu 3BaproBaHHI KOJHOPOBHX METAJiB 31 CTaIsIMH Ta MK COOOIO.
HaiiBaxxmBimi 0ocoOIMBOCTI 3BapIOBAHHS XIMIYHO aKTHBHHUX METAIIIB Ta CIJIABiB Ha iX OCHOBI.
18. HannaByienns
HannanenHsi, 0COONMBOCTI BiIHOBIIOBAJIHHOTO HAIUIABJICHHS Ta HAIUIABIICHHA IHApiB 3i
creuiaJbHUMU BIacTUBOCTAMH. CTPYKTypa HaIUIaBJICHOI'O METally Ta Horo BIacTHUBOCTI.
19. CniopigHeHi TexHoJ10Tii 3BaplOBaHHS
l"azononymeneBe Ta mazmoBe pizaHHs. ['azoTepmiuHi ciocoou HamuieHHs. [lasHus maTepiamis.
Knacudikamis meroniB mnasHHsA. OcoOMMBOCTI yTBOpEHHsS NasHUX 3'€IHAHb. 3MOYYBaHHS
OCHOBHOI'O Marepiajly Ta pPO3TIKaHHS HPUIIOI0, PO3YMHEHHS IPUIIOEM OCHOBHOIO METaly.
KaninspHi siBuina npu nassti. [Tpunoi, npuHnunm ix po3poOku Ta BUOOPY.
20. In:keHepist MOBePXHi i HAHOTEXHOJIOTIL
[ToBepxHeBi ¢13uK0-XiMIUHI Ipouecu. MoandikyBaHHs MOBEPXHI KOHIIEHTPOBAaHUMH MOTOKAMHU
e”eprii. Bakyymue ocamxenHs. lonHa iMmmianrtanis. EnextpoickpoBe neryBanHs. udysiiine
HacuueHHs. [ledopmariiiine 3minHenHs. HanorexHosorii Ta HaHomarepiamu. (OcoOIMBOCTI
IpOIECiB 1 3aKOHOMIPHOCTI OTpUMaHHS MOKPHUTTIB. CTpyKTypa 1 BJIACTHBOCTI MOBEPXHEBHX
nIapiB.
21. BumipoBaHHs1, KOHTPOJIb Ta peecTpanis pe3yJbTaTiB y 3BaplOBaHHI
3acobu 1 METOAM BHMIpPIOBaHb IapaMETpPIB 3BapIOBAJIbHOIO PEXHUMY 1 BHUMOTM JO HUX.
KaniOpyBanHs, Bepudikaiis 1 Bamijamis 3BaploBaJbHOrO OOJaJHAHHSA, MEPIOAUYHICTh
KaJiOpyBaHHS Ta MIATBEPKEHHS METPOJIOTIYHUX XapaKTEPUCTHK.
22. KoHTpOJIb AKOCTI
Krnacudikaiiist METO/iB KOHTPOJIIO IKOCTI 3BapHUX 3'€IHaHb. PyliHIBHMI 1 HEpYIHIBHUN KOHTPOJIb.
OpraHonenTHuHi METOIU KOHTPOJIIO. YIbTPa3ByKOBUH KOHTposib. KoOHTpomb Meromamu
akycTuuHoi ewmicii. KaminsipHi Meroau KOHTposro. MarHiTonopomkoBUNH METOJ] KOHTPOJIIO.
Metoa BUXpOBHX CTpyMiB. MeToJ1 MarHiTHOI aHizotpomnii. Pagiorpadiuauii MmeTo.
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Pozain «HZHKUHIPUHI' IAKOBAHD TA ITAKYBAJIBHOI'O OBJIAITHAHHS»

1. 3arajbHi 10J10:KeHHA
Texnosoriuni mporecu. OCHOBU TeOpii MEPEeHOCY: MEePEHOC IMITYNbCY, eHeprii, Mmach. OCHOBHE
PIBHSIHHSA KiHETUKU mporieciB. [IoHSATTS mpo mBUAKICTE IPOIlECy, PYLIIHHY CHITY POIIECy Ta HOoro
omip. Knacudikarisi OCHOBHUX TeXHOJOTIUHUX nporeciB. [lepioguuni (nukiivni) Ta 6e3nepepBHi
mpouecH. 3aranbHi IPUHIUIN 1HXKEHEPHO-TEXHIYHUX PO3PAXYHKIB MMapaMeTpiB 1 XapaKTePUCTHK
amapartiB i MalIuH: CTaTHKa MpPOIECIB (3aKOHM PIBHOBAru), MarepiajJbHUA Ta €HEPreTUYHUIN
OaylaHCH, KIHeTUYHI TapaMeTpHu, PO3MipH anaparis.
CyuacHi MeToAM aHaii3y Ta MOJCITIOBAHHS TEXHOJOTIUYHUX IMpoueciB. Pi3uvHe MOICTIOBAHHS.
[TonsATTA Mpo MoaiOHICTh (PI3MYHUX SABUIL. YMOBH OJHO3HAYHOCTI. AHami3 audepeHIiabHuX
piBHSHB MeTomamMu Teopii momiOHOcTi. Ymcenma (kpurepii) momiGHOCTI. Y3araibHEHHS
eKCIIePUMEHTAIbHUX JaHHUX 13 3aCTOCYBAHHSAM PIBHSHB MOJIOHOCTI; MEK1 3aCTOCYBaHHS PIBHSHb.
Merton aHaiizy po3MipHocTeid. OCHOBHY IJITaHYBaHHSI €KCTICPUMEHTIB.
MareMaTHuHE MOJIENIIOBAHHS. 3B’ 30K MaTEMaTUYHOIO Ta (DI3MUHOTO MOAETIOBAaHHS. AHATITUYHE
Ta YHMCIOBE PO3B’SA3aHHS PIBHSHb, 1[0 OMUCYIOTH Mporecu. Mojenl IpoleciB 3a BiICYTHOCTI
MOBHOTO MAaTEMAaTUYHOTO OIHUCY, MOJIENI 13 30CEPEPKEHUMH 1 MOIIMPEHUMHU TTapaMeTpaMH.
TexHiIKO-eKOHOMIYHI OIIIHKM €()EeKTHBHOCTI TEXHOJIOTTYHUX mporieciB. OnTumiszaiiisi mpouecis.
Kpurepii onTMMaibHOCTI MPOLECIB.

2. I'inpomexanivHi npouecn
Krnacugikamiss Ta XapakrepucTuka HeOZHOpLAHMX cucTeM. Kiacudikamis riapomMexaHiyHUX
npoiieciB. MarepiaabHui 6ajJaHC T1IpOMEXaHIYHUX MPOLECIB.

3. OcHoBH rizpoanHaMiku
OCHOBHI XapaKTepUCTUKHU MOTOKIB piiuH. Pexxumu Teuli. PIBHSAHHSA HEpO3pUBHOCTI (CYLIIIIBHOCTI)
notoky piauau. PiBusiHHs Hap’e-Crokca. HpIOTOHIBCHKI I HEHBIOTOHIBCHKI pinuHU. TouHI
PO3B’SI3KM PIBHSIHb pyXy piiuH. AHami3 piBHAHHSA Hap’e-Crokca meTonamu Teopii moaiOHOCTI.
VY3aranbHeHi (KpuTepiajabHi) piBHSIHHS T1IpOAUHAMIKY.

4. @inbTpyBaHHSA
®i3uyHa CyTHICTH mpolecy (UIbTpyBaHHS Ta Horo 3actocyBaHHS. DinbTpyBaHHS MiJ Al€r0
nepenany TUcKiB. PymifiHa cuia, omip 1 mBHIKICTH Hporecy. OCHOBHE KIHETHYHE DPIBHSIHHS
bipTpyBaHHs. Pexumu mocTifHOrO mnepemnaay TUCKY Ta MOCTIMHOI MIBUAKOCTI (UIBTPYBaHHS.
OdinpTpyBasibHa anapatypa. @ineTpu A nuity. OuIbTpH nepioanvHoi Ta Oe3nepepBHOI Aii s
cycrensiil. CxeMa po3paxyHKiB IapaMeTpiB 1 XapaKTepUCTHK (IbTPYyBaJIbHUX arapaTiB.

5. IlepemimyBanHs y pigkomy cepeaoBui
®i3uyHa CYTHICTh MpOIlECY TMEpeMilllyBaHHS Ta MWOro 3acTOCYBaHHsS. I[HTEHCHBHICTH Ta
e(heKTUBHICTH MPOIIECIB MEPEMIlTyBaHH. THUIH TIEpeMIITyBAIBHUX MPHUCTPOiB. [lepemintyBaHHs
HEHBIOTOHIBCHKHX pinuH. KpurtepianpHa 3aJIeKHICTh U1 BU3HAYEHHS MOTY>KHOCTI MEXaHIYHHUX



MepeMIlTyBATBHUX MPUCTPOIB 3a MOAM(IKOBAaHUMH YrcIaMu ToaiOHocTi (kputepisimu) Eiinepa i
Peiinonbaca. Cxema po3paxyHKy mapaMeTpiB 1 XapaKTepUCTUK NepeMillyBaIbHUX PUCTPOIB.

6. Mexaniuni npouecu
®di3uYHa CYTHICTH MPOIIECIB MOJAPIOHEHHS TBEpAMX MarepiaiiB. Meroau moapiOHeHHs (Teopii
PebGinnepa, Kika-Kupnuuona, Pitrinrepa, XXypkosa Ta iH). CXeMH ycTaHOBOK JJIsl TOAPiOHEHHS
TBepauX TUI. CXeMH po3paxyHKy IapaMeTpiB 1 XapaKTEPUCTHUK APOOAPOK.

7. TenoBi mponecu.
Posnb TennoBux nporecis. Temosuii 6ananc. [Ipomuciosi TemnoHocii.
Buam termoBux mporiecis, ix ocoonmuBocTi. OCHOBHI MapaMeTpH 1 XapaKTepUCTUKHU y TpoIiecax
Terutonepenayi. PymriiiHa cuia TermioBuX MpoIecis.
TennonpoBiguicte.  3akoH  @yp’e—bio.  Temmeparypumii  rpagient.  KoedimienTn
TerutonpoBigHocTi. Judepenmiansae piBHIHHS TeruionpoBiaHocTi Dyp’e—Kipxroda. Dopmynu
JUIsL PO3PaxyHKIB TeIUlonepenadi 4yepe3 IMUIOCKI Ta MWIIHAPUYHI CTIHKK 32 CTalllOHAPHOTO
TEIUIOBOTO pexuMmy. TepmiuHi omopu. MeToauka pillieHb 33a1a4 y BHUMAJKaX HECTAI[lOHAPHHUX
TEIJIOBUX PEKUMIB.
KonBekTuBHHI TemmooOMiH. Bumu pyxy piguH Ta rasiB (BiIbHa Ta BUMYIICHAa KOHBEKIIIS).
Pexumu pyxy piguH 1 rasiB (JamiHapHuii, TypOysieHtHuii). 3akoH HprloroHa—Pixmana.
Judepenmianbai piBHSIHHS KOHBEKTHBHOTO TerutooOMiny. Koedimientn TtemoBingaui Tta
TeIuionepenayi, METOAMKAa BHU3HAUEHHS 1 pO3paxyHKIB KoedilieHTiB. PiBHSHHS moaiOHOCTI
(KpuTepianbHi PiBHSIHHS) JUIS POILIECIB KOHBEKTHBHOTO TEIIOOOMIiHY, METOHKA iX 1HKEHEPHOTO
3aCTOCYBaHHSI.
TermmooOMiH  BumpoMiHIOBaHHSAM:  (i3muHi  ocobmuBocti  mpomecy. OCHOBHI — 3aKOHU
BunipomiHioBanHs  (Ilmanka, Credana—bonsimana, Kipxroda). Crxmagui (pamiamiiiHo-
KOHBEKTHBHI) TpOIECH TeIIoo0MiHy, iX ocobmuBocTi. KoedilieHT TermioBigaadl npu
BUIIPOMIHIOBaHHI.

8. HarpiBanus, 0X01012KeHHS
3HaueHHs HarpiBaHHS, OXOJIOJDKEHHS MpH 3[IMCHEHHI TEXHOJOTrIYHUX mnpoueciB. ['panuri
3aCTOCOBYBAHUX TEMIIEpaTyp, BUOIp BIJMOBIHOIO TEIUIOHOCIA 1 OXOJOMKYIOUOTO areHTa.
Knacudikauiss rtemnoodMinHoi amaparypu. TeruiooOMiHHa —amaparypa. KoxkyxoTpyOHi
TEIIOOOMIHHUKH, OAHO- 1 0araroxoaoBi. [HII THMM TemnooOMiHHUKIB. CxeMa po3paxyHKiB
OCHOBHHUX MapaMeTpiB 1 XapaKTEpUCTUK TEIUI00OMIHHOI amapaTypu. OOYUCIEHHS cepelHbOl
pI3HUILI TemmepaTyp i IpAMOTedii, MPOTUTEYi].

9. Cyminns

®di3uyHa CYTHICTh MpPOLECY CYLIIHHS Ta Horo 3acrocyBaHHA. CrnocoOW TEmIoBOrO CYIIIHHS.
PiBHOBa)kHa BOJIOTICTH 1 3B’S130K BOJIOTH 3 BUCYIIYBAaHUMH Matepiaiamu. BiacTuBocTi Bojororo
noBitps. [loOymoBa «l—d»-miarpamMu a1t BOJIOTOTO  TOBITPS, METOAMKA IMPAKTHYHOTO
BUKOPHUCTaHHS JiarpaMu. MatepianbHui 1 TeMJI0BUM OajaHCH CyIIiHHA. 300pakeHHs MpOIIECiB
cymiinas Ha «l-d»-mgiarpami Bosororo moBiTps. [IpUHIMIOBI CXeMH MPOIECIB CYIIIHHS Ta
PO3paxyHKH i3 BUKOpUCTAaHHSIM «l—d»-miarpamu. OCHOBHI THITM MPOMHUCIIOBHX Cymmapok. Cxema
PO3paxyHKy apaMeTpiB 1 TEXHIYHUX XapaKTEPUCTUK CYIIApOK.

10. MamuHH i TeXHOJIOTii NaKyBaHHS
TumnoBi KOHCTPYKTUBHI CXEMHU MPUCTPOIB AJs1 OapoMeTprUuHOro (pacyBaHHsS PIAKUX MPOTYKTIB.
[TpyHIMIM Ta BUKOPUCTAHHS METOJIB TO3YBAaHHS PIAKUX HPOAYKTIB 3a PYLIIHHOIO CHIIOIO.
[igpaBiiuHi CXEMH 3allOBHEHHS Tapu PIAKOI0 MPOAYKIli€r0. THIOBI KOHCTPYKTHBHI CXEMH
MPUCTPOIB JUIsl JO3YBAaHHS CHUIKHX TPOAYKTIB 0€3 pyXOMHUX pOOOYMX OpraHiB, 3 00€pTOBUM
pobOYMM OpraHoM, 3 TOCTYHNAJIbHUM Ta KOJHMBAJBHHUM pPYyXOM poOounx opradiB. THMOBI
KOHCTPYKTHUBHI CXEMH TPUCTPOIB s (acyBaHHS PIAKAX TPOAYKTIB OapOMETPUUHUM,



HaI0apOMETPUYHHUM Ta BaKYyMHHUM criocooamu. Di3U4HI BIACTUBOCTI B'I3KMX MPOAYKTIB. THIOBI
KOHCTPYKTHUBHI CXEMHU MPUCTPOIB JUIsl iX Jo3yBaHHS. Di3WyHI BIIACTUBOCTI ITUTACTUYHHUX
MPOAYKTiB. THIIOBI KOHCTPYKTHBHI CXE€MH MPHUCTPOIB Juisl iX mo3yBaHHsA. Kputepii OLiHKH
noxubku no3yBanHs. Knmacudikaiiiss i THIIOBI KOHCTPYKTHBHI CXE€MH MAIlMH Ui TaKyBaHHS
HITYYHUX BUPOOIB. Y3arajibHeHa CTPYKTypa Ta CXeMa MPHUCTPOIO JUIsl TTAKyBaHHS MPOJYKIIii B
M’sIKe TIaKOBaHHA. Buaum 3BapioBaHHsA TOJMIMEpPHHMX TMakoBaHb. Kiacugikamis Ta THIOBI
KOHCTPYKTUBHI CXEMH TIPUCTPOIB I0JIa4yi PYJIOHHUX MaKyBaIbHUX MatepianiB. Cxemu
MeXaHi3MiB, 110 3a0€3MeUyI0Th pyX PYJIOHHHX MaTepianiB. CXeMH Ta MPUHLHUII Ji1 TaKyBaTbHUX
MaIlliH BEPTHKAIBHOTO THITY, CTBOPIOIOYMX TUIOCKHH MaKeT.

11. Cy4acHi MeTOM PO3PAXYHKIB 0012 THAHHS
Knacudikarist iCHyrOUMX YHCIOBHX METOJIIB JOCIHIDKEHHS HANPYKEHO- Ae(OPMOBAHOTO CTaHY
MalldH 1 o0JagHaHHS, IO 3HAXOOATHCA MO MI€I0 CKIAAHUX CTATUYHHX, LHMKIIYHHX Ta
TEMIIEPATYPHUX HABAHTAXKCHb.

12. KoncTpykuii Ta npyHIMn po60oTH MALIKUH Ta 00/1aJHAHHS
Knacudikarist ymoB po6oTu MamuH ta o0i1anHanHs. CuiioBe cTaTUuHE HaBaHTakeHHs. L{ukiiuHi
HaBaHTaXEHHs mnepioguunoi nii. TemmeparypHi HaBaHTakeHHs. [panmuni ymoBu. Cxemu
pYHHYBaHHS MalIMH Ta 00J1aJHaHHS.

13. OcHOBHI cniBBiTHOIIEHHSI MeXaHiKH 1e()OPMOBAHOI0 TBEPAOIO Tija
I'eomerpuuni cmiBBigHOmEeHHs. Di3wuHi croiBBimHOMIECHHs. CIIBBIIHOIICHHS PIBHOBArH.
['pannuHi yMoBH. MexaHika pyiHyBaHHs. Y MOBU HAKOIIMYCHHS Ie(DEKTIB B €JIEMEHTAX MAIIUH Ta
0o0naHaHHS.

14. Kaacudikauia Ta ananis rinore3 Teopiii 000,10H0K
Bubip cucremu rimores, 1m0 J03BOJSIOTH MOJEIIOBATH HEOJAHOPIAHMN pO3Moain aedopMariii
MOMEPEYHOro 3CYBY Ui MOXJIMBOCTI MMOOYIOBM MaTeMaTH4HOI MOJAENl pyHHYBaHHS
OaraTomapoBUX KOMIIO3UTHUX €TEMEHTIB OONagHAHHS XIMIYHMX BUPOOHHITB. MaTemaTuyHa
MOJIeNIb PO3PAXYHKY MIITHOCTI €JIEMEHTIB 00JIalHAaHHS Ha OCHOBI 0€3MOMEHTHOI TE€OPii IJIACTUH
Ta 000J10HOK. MaTeMaTHuHa MOJEIb PO3PAaXyHKY MILHOCTI €JIEMEHTIB MalllMH Ta 00J1aJlHaHHs Ha
OCHOBI MOMEHTHOI T€Opii 000JIOHOK.

15, OcHoBM 4HMCI0BHX MeTOiB PO3PaXyHKIB 0012 iHAHHS

OcHOBM BapiallifHOrO MiAXOAY 1O BHpIIIEHHS 3aJad BHU3HAUCHHS Je(QOPMOBAHOIO CTaHy
KoHCTpyKUii. DyHKIIOHANN Ta iX BiactuBocTi. Bapiamisa ¢ynkuionany. Bapiamiiinuii npuHuun
Jlarpanxka. OcHOBHI MONOXeHHsA Metonqy Purtna Tta meronmy byOnoBa-lI'anbopkina. Metoa
CKiHYeHUX esieMeHTiB. OCHOBHI MOHATTS PO AUCKPETHY Mojienb. Kinacudikaiiist BU1iB CKIHUEHUX
esieMeHTiB. [IoHATTS npo anpokcumyrodi QyHKIiT. MaTpHist ®KOPCTKOCTI CKIHYEHOTO €JIEMEHTA.
3aranbHa Mpolleypa BUBOJLY BUPAKEHHS Ui OTPUMAHHS KOE(IIIEHTIB MaTpPHUILl >KOPCTKOCTI
CKiHYeHOT0 esleMeHTa. P13nYHMA 3MICT KOe]illieHTIB MaTPUIll )KOPCTKOCTI CKIHUEHOTO €JIEMEHTA.
[TonsTTst mpo rino0anbHy HyMepalilo BY3JIB KOHCTPYKIII, By3JIOBE HaBaHTaXeHHs. | paHUYH1
ymoBu. [Ipouenypa nodynoBu 3arajabHOi MaTpUIll )KOPCTKOCTI KOHCTpYKIi. [1o0anbHa cucrema
piBHSIHB piBHOBaru. [IpsiMi Ta iTepalliiiHi METOIM BUPIIIEHHS CUCTEM JIHINHUX piBHAHb. OCHOBHI
NOJIOXKEHHA Mpo (Gi3UYHO HemiHiiiHe nedopmyBaHHS Marepiany. JliHeapuzallis HeNiHIHHUX
PIBHSIHb MeXaHIKM. MeToIu BUPIIIEHHS HEMHIMHMX PIBHSIHb. AHaN3 Cy4acHHX aJrOpUTMIB
JTUHAMIYHOTO PO3PaXxyHKy KOHCTPYKLINA. AJTOPUTMH PO3pPaxyHKY KOHCTPYKIIIHM MpU MPUMYCOBUX
konuBaHHsIX. Edekt pe3onancy.

16. OcHoBu MexaHiku cyniibHUX cepenoum (MCC)
I'imote3u MCC 1 iX pousib pu po3poOLi MaTeMaTUYHUX MoAesel. 3aaayui MeXaHiKi CyLiIbHOTO
cepenoBuma. [TouaTTs koHTHHYYMY. JlarpamkeBi Ta EfiziepeBi KOOpIMHATH 711 ONTUCY PYXY TiJ,



MaTepianbHa abo cyOcTaHIliOHaIbHA ITOX11Ha 32 yacoMm. KoopauHatHi cuctemu. [ToHSTTS BEeKTOpA.
[IpencraBiaeHHs BEKTOpPIB B MNPSIMOKYTHUX 1 KOCOKYTHHMX TPSAMOJIHIMHUX KOOpPJMHATAX.
OCHOBHHUIA 1 B3a€MHHMI BEKTOpHI Oa3ucu. HiMul, BiIbHUHN, KOBapiaHTHUH 1 KOHTpaBapiaHTHUN
innexkcu. Buznauenns tensopa. [IpencraBieHHs TEH30piB Yepe3 BEKTOPH OCHOBHOTO 1 B3a€EMHOTO
0a3uciB, BEKTOPHUI CyNpOBiJ. YHaApHI Aii HajJ TEH30pOM: TPAaHCIIOHYBaHHS, CKaJIspHA 3rOPTKa,
BEKTOpHA 3TrOpTKa, CIiJ TeH30opa. biHapHi omeparmii 3 TeH30paMu: CyMa TEH30pIB, CKaJSpHUI
MOOYTOK, TOJBIMHMN CKAJIApHUA JOOYTOK, BEKTOPHHUUM JOOYTOK, TEH30pHUN JOOYTOK.
HudepenuiroBanns TenzopiB. Omeparop I'aminbrona. Omeparopu rpaii€HTa, AUBEPTEHI] i
portopa, iX (i3muHHMIA Ta MaTeMaTWYHHUU 3MicT. [Ipukiamm 3acTOCyBaHHS LUX OIEPAaTOpPiB B
piBasHEsIX MCC. KpuBomniniitHi koopauHatu. udepeHniroBaHHS TEH30piB B KPUBOIIHIHHUX
koopauHatax. Di3uuHi 3aKoHU g TBepaux Tin. [IpencraBneHHs (i3WyHUX pIBHSAHB CTaHy B
TeH30pHIi ¢opMi. CiBBITHOMIEHHS MiX HANPYKCHHSIM 1 MIBUAKICTIO AedopMarii st piuH 1
ra3iB. 3akoH Hap’e-Crtokca. JleBiaTopHi Ta cepeaHi HaNpy>KEHHS B PiauHi. 3aKOH 30epeKeHHs
macu. BuBim piBHSHHS Hepo3pHBHOCTI. [HBapiaHTHa ¢opma pIBHAHHS 30€pEeKEHHS MaCH.
PiBusinast pyxy. @opmu 3amnucy audepeHIianbHOTO pIBHAHHA pyXy. PiBHAHHA piBHOBaru 1
TeH30pH HampyxeHb B JlarpamkeBux 3Mminaux. Ter3opu [liomm Ta Komri-Efinepa. 3B's130x Mixk
TEH30pOM HANpPYKEHHsI 1 BEKTOPOM HalpyXeHHs. HopmanbHe 3yCHUIS 1 Hamnpy)KeHHS Ha
noBepxHi. Jlornyne HampyxkeHHs Ha moBepxHi. [lpuanun [lamambGepa. 3akoH 30epekeHHS
KUTBKOCTI pyxy (iMIynbcy). 3akoH 30epexeHHs] MeXaHI4HOi eHeprii. 3aKoH 30epekeHHs TOBHOI
eneprii. OcHoBHa cuctema nudepenuianbaux piBHssHF MCC. OcnoBHi piBHstHES MCC 15 piaux
Ta rasis.
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. Koniuni nepepizu. [ToBepxHi Apyroro mopsiky.

. IlepeTBOpeHHs: KOOpAUHAT (OPTOTOHANIBHI, apiHHI, MPOEKTUBHI).

. Merox mpoekuiii. Llenrpanbhe, mapanenabHe Ta OPTOrOHAIBHE MTPOCKIIIFOBAHHS.
. Knacuikanis siniid, MTOBEpXOHB 1 TiJI.

. EBOIIIOTH Ta €BOJILBEHTH.

. IlepeTuH miHiiA, TOBEPXOHB 1 TiJI.

. PO3ropTku moBepxoHs.

. HotnuHa, kpuBHHA Ta cKpyT JiHii. Dopmynu Ceppe-Dpene.
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. [TapameTrpuuni noBepxHi. KprBi Ha MOBepxHSIX.

10. Iepma ta apyra kBagpaTudHi (GOpMHU MOBEPXHI.

11. 'eone3unyHi JiHii.

12. Cxiageni KpuBi Ta TOBEPXHI.

13. MeTou iHTEpIOJIALIIT Ta almpOKCHMAITii.

14. Kpusi Ta moBepxHi be3sbe.

15. PamionansHi B-crutaiigy.

16. PanionanbHi B-crutaiiHOBI MOBEpXHi.

17. IlapameTpuuHe TEOMETPUYHE MOJICIIOBAHHS JIiHIN, TOBEPXOHB 1 TiJI.
18. TBepaoTutbHe MojemoBanHs. B-rep, C-rep ta O-rep metoau.

19. ITapameTpuyHe KOHCTPYIOBAHHS JIeTajiel 1 CKIaJaHHUX OJIUHUIIb.

20. ABTOMAaTH30BaHE T€OMETPUYHE MOJIEIIOBAHHS TEXHIYHUX 00’ €KTIB 1 POIIECIB.

PEKOMEH/IOBAHA JIITEPATYPA

1. KypGatoBa I.M.. [ludepenuiansna reomerpis. Yactuna I: meroa. nocid. Oxeca: OHY, 2020. 66
C.
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2009. 230 c.

3. [ManpueBchkuit b.O., Banenpkuii, b.I1., Bapanineskuii T.JI. Cuctemu 3D mMoaentoBaHHs: HaBY.
noci6. JIynek: JIHTY, 2016. 176 c.

4. Banin B.B., Bipuenko I'.A., 30pyubkuii O.B. TeopeTuuHi OCHOBH KOMII IOTEPHOTO

TEOMETPUYHOTO MOJIETIOBAHHS aBiamiitHol TexHiku: HaBd. moci6. Kuis: HTYY “KIII”, 2013.
124 c.

TECTOBI 3ABIAHHS
1. TH®OPMATHUKA
1. OcHoBu indopmaTukH
[Ipeamer Tta 3amaui iHopmaTuku. IcTOpis pPO3BUTKY KOMII IOTEpHOI TexHiKA. CTpyKTypa

iH(popMaliifHOI ccTeMH, BU3HAUEHHS TepMiHy iH(opMmarlii, iHpopMaiiHoi CHCTEMH, TEXHOJIOT 1.
OCHOBHI HaNPSIMKH Ta €Taly PO3BUTKY CydyacHUX 1H(OpPMAIIHHUX TEXHOJIOTIH.



[adopmarris Ta i BnactuBocTi. Kinacudikaris 1 koayBanus iHpopmartii. [Hdopmariis Ta gaHi.

[Hpopmarris sk BigoOpakeHHs 3aKOHY BCEOIYHOTO 3B s3KY 1 B3a€EMO/I11 SBUIIL 1 TPOIIECIB B IPUPO/II
Ta CYCHUIBCTBI; JDKEpeNo iH(popMaIllii, CUTHAJI, METOJIH PEECTpallii i OnmpamroBaHHsI CUTHAIIB 1 1X
nepeTBOpeHHs B iHpopMmamiro. OO0’ekTuBHAa 1 CyO0’€KTMBHA CKjlajoBa iHopmariii, ii
CYNEepEWIUBICTb.

[HpopmariitHi TexHoJIOTiT OOpOOKM NaHWX, KepyBaHHS — CTPYKTypa, Buau. I[HdopmariitHi
TEXHOJIOT11 MATPUMKH NPUHHATTA PillIeHb, EKCIEPTHUX CHCTEM TOILO.

[IpencraBnenns indopmariii B enekTpoHHid oouncaoBaHii MamuHi (EOM).

CumBornpHa 1 aHanoroBa (opma mpencrasineHHs indopmarii. KoxyBanns indopmarii; meronn
KOAyBaHHs; 0a3a, IOBXKHUHA 1 €eMHiCTh Kony; cuctemu uucieHHs (CUY). [IpaBuna nepexony Bifg
onniei CU no iHIIOT; mepeBaru ABIHKOBOTO KOY.

ApudmernuHi nii B pi3HUX CHUCTeMaxX 4ucieHHs. [IpsMuii, TOMOBHIOWOYWN 1 3BOPOTHUH KOIU
BiJI'EMHOT'O YHCTIa 1 X 3aCTOCYBaHHS B 00YHMCITIOBAIIbHINA TEXHIIII.

2. OmnpauioBanns pizuux ¢opm indgopmauii B ABilikoBOMY Ko/i
KonyBanus cumBoibHOI (TekcToBo1) iH(popMmartii. Tabmumi ASCII i Unicode, ckan-Koau.

Konysanns aymio i Bigeo indopmanii. [ludposi Ta aHamorosi curtanu. AHanorosa i nudpona
¢dopma BinoOpaxkeHHs iHpopmartii (AL 1 ITATI).

KonyBanHs rpadiyHMX AaHUX; pacTpoBa 1 BEKTOpHA rpadika; MPUHLUN JEKOMIIO3ULIT Ipu
KOZYBaHHI KOJIbOPOBOI rpadiky; KoAyBaHHs 3BYKY (aynio iHdopwmarii); popmatu FM 1 Wave
Table.

[IpoGnemu BrpoBaJKeHHsS cydacHUX 1H(opMauiiHux texHosorii. IlITydHi HelipoHHI Mepexi.
IcTopist HEMPOHHUX MEpPEex.

«Industry» 4.0. YerBepra iHaycTpianbHa peBomtouis. CTPyKTypy Cy4acHOTO BUPOOHUIITBA
(po3ymHa (abpuka). Industry 4.0 — CmapTu3ariis.

JloriyHa CTpPYyKTypa MEPCOHAIBHOI E€IEKTPOHHOI oOumcmoBanbHOI MamuHu (EOM). OcHoBu
anreOpy JIOTIKM — TO3HA4YEeHHs, OCHOBHI JIOTi4HI (YyHKILIi, (GOpMyBaHHsS JOTIYHUX CXEM s
IIpeJICTaBJICHHS AITOPUTMIB BUKOHaHHs koMaHa B EOM. O6po6xka noriunoi iHpopMmartii. OCHOBH1
3aKOHHU JIOTIiKH 1 JtorivHi ¢pyHKuii. OCHOBHI MpaBuiia anreOpu JOTIKH.

[IpuHuun noOyaoBH alropuTMy CHCTEMH Ta Hporpam, au3aiiH. OCHOBHM anropuTMizamii 1
IporpaMyBaHHs. 3ajada, allrOpUTM, IIporpamMa, NporpamMHa CUcTeMa.

Etanu po3poOku mporpam: mocTaHOBKa 3ajadi; aHaii3, opManizoBaHHi omuc 3aaadi 1 BHOIp
MoJeni; BUOIp 1 po3poOKa alropuTMy BHpIIIeHHs 3a7adi. [IpoekTyBaHHs 3aranbHOI CTPYKTypH
TIPOTPaMH.

KonyBanns; HanaropkeHHs 1 Bepudikanis. OTpuMaHHs Ta iHTEpHpeTanis pe3ynbraty. Cynposin
HPOTPaMH.

IIporpaMHe KepyBaHHS KOMII'FOTEPaMH.



Cniocob6wu 3amnucy anroputMy. BusHaueHHS MaTeMaTUIHOT MOJIEN1, MOTYIIO, (Pi3MUHOT MOJIETII.

300paxkeHHs 1 (PyHKIIOHAIBHUN 3MICT OCHOBHHMX CHMBOJIB OJIok-cxeM. [Ipukianu moOymoBu
AITOPHUTMIB.

OyHKIIOHATBHO-CTPYKTYypHa opranizamist EOM. OcHOBHI OJIOKM NEpPCOHATLHOTO KOMIT I0Tepa
(ITK), ix mpu3Ha4YEeHHS 1 XapaKTEPUCTUKH.

3. CTpYyKTYpHO-JIOTiYHa cXeMa KOMII’I0Tepa i 0y/10Ba nepcoHAJILHUX KOMIT'I0TepPiB

CTpyKTYpHO-JIOTIYHA CX€Ma 1 OCHOBHI €JIEMEHTH IEPCOHAJIBHOIO KOMII'IOTEpa, IX B3a€MOJIf;
NOPUCTPIN KepyBaHHsS (T€HEpaTOp TAKTOBOi YAaCTOTH); MPHCTPOi BBOJY i BUBOIY Ta 30epiraHHs
iHpopmarii (BHYTpIIIHSA 1 30BHINIHSA IaM ATh); apU(PMETHYHO-JOTIYHUNA TMPHUCTPiH; MPUCTPOL

BBOJY 1 BUBOAY iH(opMaIlii.

CucremHHil iHTEpQENC, TUIIH MIKpOIPOIECcOpiB, iX CTpyKTypa. MaTepHHChKa IUIaTa — POJIb,
(GYyHKIIOHATBHI XapaKTEPUCTHKH.

[ToHATTS mpPOrpaMOBaHOTO KOHTPOJIEPY — POJb B OOYHMCIIOBAIBbHIA CHCTEMI, MOXJIMBOCTI Ta
MEePCIEKTUBH 3aCTOCYBaHHSI.

3oBHimHI npuctpoi [1K — knaBiatypa, BieoTepMiHaIbHI NPUCTPOI, IPUHTEPH, CKAHEPHU TOIIO.
Pexomenpariii 3 BHOOpY NepCOHATBHOTO KOMIT'FOTEPA.

Knacudikauis EOM — Benuki, mamni, cynep EOM, nepconanbHi, nepeHocHi. TeHAeHIIiT po3BUTKY
OOYMCIIIOBAIBHUX CHCTEM — MIHIaTIOpU3alis, MBUAKOMAIL, oOcAr mam'saTi, MpOrpaMoOBaHi
MO>KITUBOCTI.

daitnoBa opraxizaiis iHGpopMalIii i 30epiranHs Ha 30BHIIIHIX HOCISX.

daiinoBa oprasizaiis nam’ati i1 poOOTH 3 iHpopMaliero; mporpamHi Gainu 1 Gaiam JaHuX;
aTpulyTu (ailiniB; CTUCHEHHS 1 apXiBallisl (aiisis.

Anapatae 3a0e3nedenns [1K nis onpamroBanss, 30epexenHs, 1 nepegaBanss iHpopmaii. [cropis
PO3BHUTKY 3aC001B OOUYMCIICHHSI.

AnapaTHe 3a0e3NedeHHs] MEepPCOHAIBHUX KOMII'IOTepiB 0a30Bi 1 JOJATKOBI MPUCTPOi is
OTIpAIFOBaHHsI, 30epexeHHs 1 00MiHy 1H(DOopMarti€eto. [cTopis po3BUTKY 00UHCTIOBAIBHOT TEXHIKH.

Komn'toTepHi Mepexi — apxiTeKTypa, amapaTHi MOXXJIUBOCTI. JIokanbHi Mepexi, 0COOJIMBOCTI
oprasizariii, METOI1 TOCTYITY.

4. TIporpamHue 3a0e3ne4eHHs IEPCOHAJbLHUX KOMII'I0TepiB.
Kiacudikarrist mporpamMmroro 3abe3neueHHsl.

EBomtoniss mporpamuoro 3a0esnedenHs. [lepmi amroputmu 1 mporpamu. IIporpamyBaHHS
MEXaHIYHUX JIIYUILHUX NpucTpoiB. Buecok Anm JlaBneiic, Anana T’ ropunra, Konpana I{yse y
PO3BHUTOK IpOrpaMyBaHHS; BHECOK yKpaiHChkux BueHHX C.A. JleGeneBa, B.M. I'mymkosa y
PO3BUTOK KOMIT FOTEPHOI TEXHIKHU 1 KOMIT FOTEPHUX TEXHOJIOT1H.

Po3BuTOK MOB mporpamyBaHHsA. MalIMHHHUN KO, MAaIIMHHO-OPi€EHTOBaHI MOBH (acemOiep,
aBTOKON); ipobiemHo-opieHToBaHi MoBHU (Cobol, Fortran, LISP); yHiBepcaibHI MOBH BHCOKOTO
piBH# (Basic, Pascal, ADA); TpaHCIATOPU-KOMIIUIATOPHU Ta IHTEPIPETATOPH.



Po3BuTOK MpUKIIaHOTO IPOrpaMHOTo 3a0e3nedeHHs. TeKCTOBl peaaKkToOpH, eIEKTPOHHI TaOJIHIIi,
CHCTEMH YIPaBJIiHHS 0a3aMH JaHHUX TOILO.

B3aemonis Mix KoprCTyBaueM, arlapaTHUMHU 3ac00aMU 1 TpOorpaMHUM 3a0€31IeYCHHSM.

Cucremue nporpamue 3a0e3nedeHss. [[OHATTS PO CUCTEMHE MporpamMHe 3a0e3MeUeHHs Ta HOTO
npuszHaueHHsa. Omneparitina cucrema [IK 1 ii ckimamoBi. Tumum 1 Bepcii omepamiifHUX CHUCTEM.
BrxroueHHs KOMIT 10Tepa 1 3aBaHTaxeHHs onepaiitaoi cucremu (OC).

Po6ora 3 daitmamu B8 OC Windows. JloriuyHa oprasxi3zaiisi 30epexxeHHs iHpopmMarliii B KOMIT FOTepi.
Iepapxist 06’€xTiB (haiijIOBOT CUCTEMH, JIOT19HI JUCKH, ITAIKH.

[TonsTTs npo apaiiBepu Ta ixX mpu3HayeHHS. TUIHN 1 IpU3HAYEHHS YTUIIT.

[Ipuknagne mnporpamHe 3a0esmedeHHs. [Ipu3HaYeHHS 1 OCHOBHI MOXIIMBOCTI TEKCTOBUX
penaktopiB (TP). Jloriuna oprauizauis inpopmariii y TP. Tunu cyyacaux TP 1 ixHi 0coOauBOCTI.

[Ipu3HaueHHs 1 OCHOBHI MOXJIHBOCTI enekTpoHHHX Tabmuies (ET). Jloriuna opranizamis
iHdopmanii y ET. Ilpunuunu ¢opmysanns dhopmyn i modynosu aiarpam y ET. Tunu cydacHux
ET Ta iX oco0GamBoOCTI.

[Ipu3HayeHHs 1 OCHOBHI MOXJIIMBOCTI cucteM ynpaBiiHHsa Oa3zamu ganux (CYB]). Jloriuna
oprauizauis indopmanii B8 CYB/l. Ilpunuunu ¢hopmyBanHs TabmuIpb, 3anuTiB, GOpM i 3BITIB B
CYBM. Tunu cyuacuux CYB/I Ta ixHi 0COOIMBOCTI.

[Tpu3HaueHHs i OCHOBHI MOIHUBOCTI Trpadiunux penakropiB (I'P). Tumm cyuacaux I'P Ta ix
0COOJIUBOCTI.

[Iporpamue 3abe3neueHHs ans IHtepHery. bpaysepu, oOcHOBHI Tunmu 1 (QYHKIIOHAJBHI
MoxunBocTi. [lomnrykoBi cuctemu. YTumiti [y pod6otu B IHTEpHET.

HaBuanbHi nporpamu. EnekTpoHH] migpyyHUKU Ta eHOukiaonexdil. Ilporpamu s TecTyBaHHS 1
HEepeBIpKYU 3HAHb.

[Ipuknanu coerianizoBaHOro mporpaMHoro 3abesneueHHs. [IporpamHi npoayKkTu Ta iX OCHOBHI
xapakrepuctuku. CucremMn aBromarusoBaHoro npoektyBaHHsa (CAD), cuctremMu aBTomartuzarii
1HXKeHepHuX po3paxyHkiB 1 gocaimkenb (CAE), cuctemu aBromarusanii BupooHuinrsa (CAM),
CHCTEMH aBTOMaTu3alii JokyMmeHToobiry (PDM).

Onmnepartiitai cuctemun WINDOWS — ictopist po3Butky. Konnemniis, opranizaiiisi OOMiHy JaHUMH,
BUMOTH /IO allapaTHOi YaCTUHU.

TexkcroBuii mporecop — 6a30B1 MOKIUBOCTI (penaryBanHs, opMaTyBaHHs, IEPEHECEHHS TOIIIO),
po0oTa BUJABHUYHX CUCTEM (CTBOPEHHS JTOKYMEHTIB, 0OCOOTMUBOCTI KOPEKTYBAHHS).

Tabnumunuii npouecop EXCEL — ocHOBHI MOHATTSA, (QyHKIIOHAJIBbHI MOXIIMBOCTI, 1HTEepQelic,
TEXHOJIOTisl pOOOTH B €IEKTPOHHIH TabIHIIi.

[HTEeNmeKTyallbHI CHCTEMH — TIOHSATTS ITYYHOTO I1HTENIEKTY, HAmpsSMKH PO3BUTKY, EKCHEpPTHI
CUCTEeMH Ta iX Ki1acuikaris.

MICROSOFT OFFICE — edextuBHe cepenoBuile KopuctyBada. Pobora, cTBOpEeHHS NOAATKIB,
MOBHU MaHiHy.HIOBaHHSI JaHUMU.

5. AdaroputMmiszauis i nporpaMmyBaHHsI



Mogu niporpamyBanHs. AndaBiT MOBH mporpaMmyBaHHs. [neaTudikatop. CTpyKTypa mporpam.
OcHoBU anropuTMi3allii i mporpaMmyBaHHSI.
3amava, anropuTM™, Iporpama, IporpaMHa cucrema (IporpaMHUMN MPOTYKT).

ETtanm po3poOku mporpam: MOCTaHOBKA 3a/adi, aHami3, (opMalli3oBaHH OMUC 3a7adi i BUOIp
Mojieli; BUOIp 1 po3poOKa aqropuTMy BHPIIIEHHS 3a7a4vi; MPOCKTYBAaHHS 3arajbHO1 CTPYKTYpH
nporpaMy; MNpoTrpaMyBaHHs, HaNaro/pKeHHS 1 BepHikallis; OTpUMaHHA Ta IHTEPIIpETais
pe3ynbTaTy; MyOJIiKyBaHHS 1 epeaavya pe3yIbTaTiB 3aMOBHHUKY; CYIIPOBII MPOTPaMH.

OcHoBu anroputmizamii. Anroput™M 1 Horo BiactuBocTi. CrocoOu 3amucy aaropuTmy.
3o00pakeHHsT 1 (PYHKIIOHATBHUI 3MICT OCHOBHMX CHMBOJIB OJIOK-cxeM. [Ipukianu moOymoBu
anropuT™iB. [IpUHIMIN CTPYKTYpHOTO IPOTpaMyBaHH 1 0a30Bi CTPYKTYPH alTOPUTMIB.

Hanaromxkennss mporpam. Tunu moOMUIOK, SKI MOXYTh TPAIUIATACH IPHU PO3pOOILL Mporpam.
PexxymMu 1 KOMaHAM Hajaro/pKeHHs. BTpydaHHS y XiJg BHUKOHaHHS mporpamu. BcraHOBIeHHs
TOYOK CIIOCTEPEKEHHS.

BuxopucTtanHs TOBIKOBOI CITyKOH IHTETPOBAHOTO CEPEIOBHUIIIA MOBH POTPaAMyBaHHS.

ba3oBi Ta kOMOiHOBaHI THUIMU JaHUX MOB MporpamyBaHHs. CremianbHi 1 CKIaJE€HI CHMBOIIU.
3ape3epBoBaHi ciioBa i cranmaptHi ineHTHdikaropu. [IpaBuna dopmyBaHHS ineHTH(IKATOPIB
KOPHUCTYBava.

Tunm panux moBu mporpamyBanHs. Orisa TumiB naHux. Llimodnciosi Ta AilicHI TUIHM JTaHUX.
CuMBOJIBHI 1 JIOTIYHI TUOM JaHUX. PerynspHuil Tun gaHux (MacusH). Po3MipHICTh 1 po3mip
MacuBy. THUIU TaHUX KOPUCTYBaya. TOTOXKHICTH 1 CyMICHICTb THUIIIB JJAHUX.

3aranbHi MOHATTA PO BUPA3H, onepaHau, onepauii. [IpaBuna ckinaganas Bupasis. PopmMyBaHHS
apu@meTnyHuX BUpa3iB. ApudmernuHi onepauii. Bupasu 1 omepauii BigHomeHHs. Jloriuni
BUpa3H 1 onepauii. [IpioputeT BUKOHAHHS ornepariil.

Crpykrypa nporpamu. OCHOBHI 0J10KHM Iporpamu, pasuiia popmyBanHs. KoMmeHTapi 10 mporpam.
BBenenHs-BuBeieHHs JaHuX. BuBeaeHHs pe3ynbTaTiB Ha ekpaH. dopMaT BUBEJICHHS.
ba3oBi oneparopu MOBH nporpamyBaHHs. BHyTpilHI MaTeMaTuyH1 QyHKIIII.

IIpocti omeparopu, iXHI THUIM, MPU3HAYEHHS 1 mpaBwia 3amucy. CTpyKTypoBaHI ONepaToOpH.
[TpusnauenHs 1 npasuia popMmyBaHHs. OnepaTopu BBO1Yy-BUBOY 1H(POpMAILi.

Omneparopu mnepeBipKM yMOBH, iXHI THUNM NpU3HAYEHHs 1 MpaBwia 3amnucy. Peamizaris
PO3TaTyKEHUX aJTOPUTMIB 3a JIOIOMOI'OI0 OIepaTropiB nepeBipku ymoBU. Ornepatopu BUOODY.
[Tpuknaayu BUKOPUCTAHHS ONEPATOPiB MEPEBIPKH YMOBH 1 BUOOPY.

Omneparopu NIHKIYy, X THIH, MPU3HAYCHHS 1 mpaBmia 3amucy. Omeparop NHHKIY i3 Hamepen
BIJIOMOIO KIJIBKICTIO TOBTOPEHb, MapamMeTpu 1 0coOmMBOCTI BHUKOpHcTaHHSA. Omneparopu
NepepuBaHHs 1 MPOAOBKEHHS LUKIIB. Ornepatop LUKy 13 Halepel HEBIIOMOIO KUIBKICTIO
MOBTOpPEHb; MapaMeTpu i ocobauBocTi BUKOpucTaHHA. L{ukiam 1 poboTa 3 MacuBaMmu; IMOIIYK
MaKCHUMAaJIbHOTO 1 MIHIMAJILHOTO €JIEMEHTIB; COPTYBAHHS 1 BIIOPSIIKYBAaHHS MaCHBY.

CrpykTypoBaHe (MoaysbHe) nporpamyBanHs. [Ipouenypu (pyHKIII 1 mianmporpamMu) BHYTpIlIHi i
30BHIIIHI MPOIEAYPH.



3aranbHi TOHATTS TPO TPOLEAYpH Ta ixX mpu3HavyeHHS. Po3aiuneHHs mpomemyp Ha GyHKIT 1
HiANporpamMu, Ha BHYTPINIHI Ta 30BHIIIHI (YHKIIT 1 MiAIpOrpaMu, 0COOIUBOCTI IX BUKOPUCTAHHS.

PexypcrBHE BUKOPHCTaHHS MiporpaM; MpU3HAUYCHHS; NpsMa i Hempsma pekypcis. [Tpuknamu
PEKYPCHUBHUX MiIPOTPaM.

6. OcHOBY MaTEMaTHYHOI0 MO/IEJIIOBAHHA HA KOMII'IOTepi

MogenoBanHs B iH)KEHEpHIM mpakTuli. AHamoroi 1 nudpoBi Mojedi; KOMI IOTEpHE
MOJICTIOBAHHS.

MonenroBaHHs MPOIIECIB 1 CHCTEM B TEeXHilli. Buau mojeneid — HaTypHi, MacmITaOHi, YHUCIIOBI,
aHajoroBi (i3W4YHI, aHAJIOTOBi, MaTeMaTW4Hi, JUCKpeTHI (uucenbHi). KoM orepHe
MOJICTTFOBAHHS B HAYIII 1 TEXHIIII.

[TinroroBka 10 po3poOku nmporpam. dopmaiizarlis, aIropUTMi3allis.

Po3pobka i TecryBanHs nporpamu. Po3poOka rpadiunoi wactunu. [IpoexryBanus intepdeiicy i
o(opMIIEHHS IPOrpaMHOro 3a0e3MedeHHs .
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2 MEXAHIKA MATEPIAJIB I KOHCTPYKHIfI
1. To/10BHi MOHATTS, rin0Te3u Ta MPUHIUITU

PeanbHmii 00’exT Ta #oro po3paxyHkoBa cxema. OCHOBHI Mojeli martepiany, ¢hopMH Tijla,
HaBaHTaXeHb. OCHOBHI NPHHIMIN MEXaHIKM MaTepiayiB 1 KOHCTPYKIiH; BHYTpIIIHI CHJIM Ta
METOJM IX BU3HAUYEHHS, HAIIPYXXEHHs, NepeMillieHHs, Aedopmarii. OmopHi IpUCTPOI iX peaxilii.
Entopu BHYTPILIHIX CHUJT JUISL CTEPIKHIB.

2. TeomeTpnyHi XapaKTePUCTHKHU IUIOCKHX MepepiziB

[Tnoma, craTuyHi MOMEHTH TUTOII, MOMEHTH iHepIlii. Bu3HaueHHs MOMEHTIB iHEpIlii BIIHOCHO
napajieIbHUX OCEH Ta MPH MOBOPOTI Ocei KoopauHaT. ['0JI0BHI OCi Ta TOJIOBHI MOMEHTH 1HEPITIi,
ix BU3HaueHHs. MOMEHTH iHepIii MPOCTUX Ta CKIAAHUX (iryp.



3. Po3tsaraHHs i cTHCKAHHSA cTep KHiB. MexaHiuHI XapaKTepuCTHKH MaTepiaJiiB 3a YHCTOr0
PO3TATY i CTHCKY

BusHnauenHs HanpykeHb 1 nedopmariiii 3a po3tary-cTucky. [loteHimianpHa eHepris aedopmartii
CTEp>KHS 32 PO3TATY-CTHCKY. BU3HaUeHHs OCHOBHUX MEXaHIYHUX XapaKTEPUCTHUK MaTepialliB Ipu
pO3TATaHHI 1 CTUCKaHHI. BWU3HAYeHHs JOMYCTUMHUX HaIpyKeHb. Po3paxyHkM Ha MILHICTH 1
KOPCTKICTh CTEp)KHIB 32 PO3TATAHHA 1 CTUCKAHHSA. YMOBH MIIIHOCTI 1 KOpCTKOCTI. Po3paxyHok
CTaTUYHO HEBH3HAYYBaHUX CTEPKHIB

4. OcHOBH Teopii HANPYKEHOTrO i 1e()OPMOBAHOI0 CTAHY

HanpyskeHuii cTaH Tijla B TOYIIi: MOHSTTS PO HANPYKECHHs, TEH30p HANIPYXKEHb; AudepeHiianbHi
piBHsHHS piBHOBar# (piBHsHHS Hap’e-Korri); 3aK0H MapHOCTI TOTUYHUX HANIPYKEHb; BU3HAUYCHHS
HaNpyXeHb Ha JOBUIBHIN TUIOIIA/I; TOJOBHI OCi Ta TOJIOBHI HANpPYKEHHS; BUJIU HAMPY>KEHOTO
CTaHy; OKTAaeAPUYHI IJIONIAKN Ta OKTACAPUYHI HANIPY>KEHHS; HAOIIbIII JOTUYHI HAIPY>KEHHS;
TUIOCKUH 1 NHIKHUN HaNpy»XeHWIl cTaH; mpsMa 1 obepHeHa 3a/1a4i Teopii HaIpy>KEHOTO CTaHy B
TOYIII.

JlebopmoBaHMil cTaH Tijla B TOYII: TeH30p Aedopmariiii; 00’eMHa AedopMallisi; B3a€EMO3B’ 130K
MK mepemimeHHsMHA 1 gedopmartisimu (piBHsHHS Kori); piBHSHHS HEPO3PUBHOCTI Aedopmartiit
(ymoBa Cen-Benana).

V3aranpHenunit 3akoH ['yka. IloBHa cucrema piBHSHBb npykHOcTi. I[loTeHmianbHa eHepris
nedopmaltii B 3araJbHOMY BUIIA/IKY HAIIPYKEHOTO CTaHY.

5. Pospaxynku Ha minnictb. Kpurepii minnocri

Metoau po3paxyHKiB; MpU3HAYeHHs Teopii minHocTi. Kiacuuni Teopii minHoCTi; [ToHATTS mpo
rpaHWYHY TOBEpXHIO MinHOocTi. Kpurepii MIIHOCTI 1 IMJIACTUYHOCTI YAaCTKOBO 130TPOIHHUX
marepiais.

6. Po3paxyHkn Ha MIIHICTB i AKOPCTKICTh CTEPKHIB IPH YMCTOMY KPY4YeHHI

KpyueHHst Kpyrioro crepkHs: HanpyxeHHs 1 AedopMallii; yMOBH MIITHOCTI M KOPCTKOCTI MPHU
KPY4EHHI Bajly 3 KPYIJIUM MONEPEUHUM Mepepi3oM; PO3paxyHOK BalliB Ha MILHICTh 1 )KOPCTKICTh
IpU KPYYeHi; aHali3 HaIpy)XeHOro craHy 1 pyhiHyBaHHS. KpydeHHs CTep:KHIB HEKpYTJIOro
nepepisy: Kpy4deHHs CTepXKHIB 3 HEKPYIJIUM Iepepi3oM; KPYYeHHS TOHKOCTIHHUX CTEpXKHIB 3
HE3aMKHEHMM Npo(iaeM; Kpy4YeHHS TOHKOCTIHHUX CTEpXHIB 3 3aMKHEHUM IMpodiieM; MHpo
pauioHanbHy (GOpMYy Iepepizy CTepkHs npu kpydeHHi. IToreHmianbHa eHepris nedopmarii
CTEep>KHS IPU Kpy4eHHi. Po3paxyHOK TBHHTOBHUX HWTIHAPUYHHUX TIPYKHH.

7. 3cys. Po3paxyHok Ha 3pi3

BusnauenHs Hanpy»KeHb NpH 3CyBI (3pi31) cTepxHs. Ynuctuit 3cyB. [IpakTuuHi po3paxyHKH Ha 3pi3
1 3MUHAHHA: PO3PAaXyHOK 3aKJIENKOBHX 3’€/lHaHb, PO3PAaxXyHOK 3BapHUX 3’€HAHb, BUKOHAHUX
KYTOBHMH LIBaMHU.

8.  3ruHaHH{ CTepPKHIB

Hanpyxennss B mnpsMomy cTepkHI npu 3ruHaHHl. OCHOBHI TIMOTE3M Ta BHU3HAYEHHS.
Po3paxynkoBa mMozens crepkHs. HopmanbHi HampyXeHHs B Nepepi3i MpsIMOTO CTEP)KHS MpU
3TWHAHHI. JJOTHYHI HANPYy>KEHHS B CTEPKHI IIPH TUIOCKOMY TTOTIEPEYHOMY 3ruHaHHI. Po3paxyHku
Ha MIIHICTB [IPH IJIOCKOMY MTOTIEPEYHOMY 3rMHaHH1. AHAaJIi3 HAPY>KEHOT'0 CTaHy Oallku 10 BUCOTI
mepepi3zy 3a IUIOCKOTO TOTEPEYHOro 3ruHaHHA. ParioHansHa ¢GopMa MOMEpeyHOro Mepepisy.



Po3paxyHkn Ha MIIHICTE TpPH IUIOCKOMY TIOTIEpeYHOMY 3THMHaHHI. [loTeHIianpHa eHepris
nedopmarii CTep>KHs U 3THHAHHI.

9. MicueBi Hanpy:KeHHsA

Konnenrpatiss HanpyXeHb: MOHATTS MPO KOHIEHTPALiI0 HAPY)KEHb; TEOPETHUHUIN KOeIIlieHT
KOHLIEHTPALlii; KOHIIEHTPALlisl HAalPy>XEHb 33 PO3TATaHH:;; KOHIEHTPallis HAalpy»XeHb 33 KPy4YCHHS;
KOHIICHTpALlisl HalpyXeHb 3a 3rMHaHHS; €()eKTUBHUI KOe(ilieHT KOHLEHTpAlii HarpyXeHb.
KoHTakTHI Hanpy>XeHHS: OCHOBHI MOHSTTS; 3arajJbHUN BUIAJOK KOHTAKTY JIBOX TiJI; CTHCK JJBOX
KYyJIb; CTUCK JIBOX IMJIHJIPIB; PO3PAaXyHOK HA KOHTAKTHY MIIIHICTb.

10. 3araabHi TeopeMHu NPoO NPYHi cMcTeMH. 3arajibHi MeTOIH BU3HAYEHHS NepeMillleHb

[TorenmianeHa enepris aedopMmariii Tijla B 3aralbHOMY BHUIIAJKy HMOTO HaBaHTa)kKeHHsS. Teopema
Kacriniano. [nrerpan Mopa. Cnioci6 Bepemiarina. Teopemu npo B3aeMHICTh POOIT 1 IepEeMillIeHb.

11. Craru4HO HeBH3HAYYBaHi cCHCTeMH
Mertoa cuit AJ1s pO3KPUTTS CTATUYHOT HEBU3HAaYeHOCTi. KaHOHMYHI PIBHSHHS METOAY CHIL.
12. Cxkaaanuii omip

CknasiHe 1 KOce 3rMHAHHs CTEp)KHSA. 3TMHAHHS 3 po3TAraHHsM (cTuckaHHsAM). [lo3areHTpoBe
pO3TSATaHHs (CTUCKAHHS) MPSMOTO CTEPKHS. 3TUH 3 KPYYECHHSM. 3arajlbHU BUTIAJIOK [IiT CHJT Ha
CTEp)KEHb.

13. CriilikicTh CTHCHEHUX CTEP:KHIB

Crilika Ta HecTilika Npy)XHa piBHOBara. 3ajada Elinepa 3 BU3HAu€HHs KPUTHUYHOI CHJIM JJIS
ctucHeHoro crtepxHs. ®opmyna fcuHcbkoro. YmoBa cridikocTi. IIpakThuHi po3paxyHKH Ha
CTIMKICTh CTUCHEHUX CTEPKHIB.

14. EuemeHTH Teopii TOHKOCTIHHUX 000JIOHOK
Hanpy>xenHs B ocecumeTpuuHiii 00010H11. Po3mipHi Kijblsi B 000JIOHKAX.
15. ToscrocTinHi TPyOH i 00epTOBi 1MCKH

Hanpy>xenns, nepemimieHss i nedopmaiiii B TOBCTOCTIHHUX IMIIIHApPax. Po3paxyHku o6epToBUX
JIMCKIB.

16. Tlnacruuni gegopmanii. OCHOBH po3paxyHKiB ej1eMeHTiB KOHCTPYKIii, 110
NMPaNOTh 32 TPAHMUSIMH NPYKHOCTI

@Di3UYHI OCHOBH MIACTUYHOTO JAeopmyBaHHs. PO3paxyHKU CTEpkKHIB i CTEP)KHEBUX CHUCTEM 3a
HAsBHOCTI IJTACTUYHUX JlehopMaItii.

17. PyiinyBaHHs1 MaTepianiB
Bunu pyitHyBaHb MaTepialliB €J€MEHTIB KOHCTPYKIii. OCHOBU MeXaHIKU pyHHYBaHHS.
18. Ouinka mMinHicHOI HAXIHHOCTI KOHCTPYKIIN NMPU TMHAMIYHUX HABAHTAKEHHSX

Po3paxyHku pyxoMux 00’€KTIB 3 ypaxyBaHHAM cCWiI iHepiii. Po3paxyHku mnpu ymgapHUX
HaBaHTaxeHHsX. [IpyxHi konuBanHs. Onip MaTepialiB Aii MOBTOPHO-3MiHHUX HABAHTA)KEHb.
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3. TEOPISA MEXAHI3MIB I MALIUH
1. OcuoBHi nouarra TMM

3mict aucummiainy TMM Ta ii 3HaueHHsA ANs iHXKEHEpHO1 OCBITH. 3B’si30k TMM 3 iHIIMMU
rajy3sMu 3HaHb. Mamumna. Mexani3wm. [lpunan. Anapar. 3napss npaui. MexaH4YHUNA TPUCTPIH.
Jlanka Mexani3My. BxinHi Ta BuxinHi nanku. [TodatkoBi, Beaydi Ta BefeHi JaHku. Kinematnyna
napa. Knacudikamiss kiHeMaTHYHMX Iap 3a YUCIOM CTENEHIB BUIBHOCTI Ta YUCIOM 3B S3KIB
AnropuT™M BHM3HAUYEHHS KJacy KIHEMaTW4HOi mapu. Hipkuli Ta BuUIIl KIHEMaTU4HI Hapu.
Kinematnyni nanmtoru. KinemaTnyna cxema MexaHizmy. Macmrtabuauii koedinient TMM.
CtpykTypHa cxema MexaHi3My. AJITOPUTM ITOOYAOBU CTPYKTYPHOI CXEMHU MEXAHI3MY.

2. OcHOBHI BUIH MeXaHi3MiB

[Inocki Ta mpocTOpoBi MeXaHI3MM 3 HIDKUMMHU napamu. KymaukoBi, 3yOuacti, (pUKLIHHI
MeXaHi3MU. MexaHi3Mu 3 THYYKMMHU 3B’si3KaMu. Ps70Bi, CTymHiHYacTi, IJIaHETAapHi, XBUJIbOBI
nepeaadi. ['i1paBiiyHi Ta THEBMATUYHI MEXaHI3MHU.

3. CTpyKTypHHii aHAJII3 MeXaHi3MiB

Uwucno cremeHiB BUIBHOCTI MpocTopoBoro MexaHizmy. ®opmyna ComoBa-Manumea. Ywucio
CTETIEeHIB BUTLHOCTI IIIOCKOT0 MexaHizmy. @opmyiia Yebuiena. 3B’ 13ku MexaHi3My. Haanmuimkosi
(macuBH1) 3B’ A3KH. Y CYHEHHS HA/UTMITKOBUX 3B’ S3K1B 3MIHOIO KJIaCy KIHEMaTHYHUX Tap. Miciiesi
PYXOMOCTI (3aiiBi CTemeHi BUTHHOCTI). 3aMiHa BUIIMX KIHEMAaTUYHHUX TAp HUKYUMH. AJTOPUTM
3aMiHM BUIIOI KIHEMaTUYHOI Mapy HIKYMMU. Y TBOPIOBAHHS MEXaHI3MIB IIJISXOM HalllapyBaHHS
CTPYKTYpHUX rpym (Tpyn Accypa). Mexani3m 1-ro knacy. CtpykTypHa rpymna ado rpymna Accypa.
Knacudikamist MmexanizmiB. MexaHi3Mu napaneabHOi CTPYKTYpH.

4, KinemMaTuunuii aHaJ iz MexaHizMmiB

3amadi  KIHEMAaTHYHOTO aHali3y MEXaHi3MiB. AHAJOTH WIBUJIKOCTEH Ta TPHUCKOPEHbD.
[TocninoBHICTD KiHEMAaTHYHOTO aHalizy MexaHi3MmiB. Ilmanm mexanizmy. IloOymoBa muaHiB
MOJIOXKEHb MEXaHI3My METOZIOM “3acidok’’. KiHeMaTH4HHI aHaIi3 METOJIOM IUIaHIB MIBUIKOCTEH
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Ta MPUCKOPEHb. BiIacTUBOCTI Tu1aHiB MmBUAKOCTEH. MeTonrka moOyIoBH IJIAHIB IIBHIKOCTEH
MeXaHi3MiB 2-T0 Kjacy. Bu3HaueHHs KyTOBHX IIBHIKOCTEH 3a IUIAHAMU IBHJIKOCTEH.
BrnactuBocti miany npuckopeHb. Meroauka moOyIOBH IUIaHY MPUCKOPEHb MEXaHi3My 2-To
KJacy. Bu3HaueHHS KyTOBUX IMPHUCKOPEHb 3a IUIAHAMHU MPUCKOPEHb. AHAIITHYHI METOJIU
KIHEMaTUYHOTO aHAJIi3y MEXaHi3MiB.

5. KinerocTaTHuHuid aHaji3 MexaHi3zMiB

3amadi KIHETOCTATUYHOTO aHaMi3y MexaHi3MiB. CHiId, 10 JiFOTh HA JIAaHKK MeXaHi3My. [IpuHiumn
KIHETOCTAaTHKH. YpaxXyBaHHS CHJI 1HEpIlii JaHOK MexaHi3my. [lnockomapanenbHuil pyX JTaHKU.
[Toctymaneauii pyx janku. OOepTaabHUN PyX BIIHOCHO IIEHTpalibHOI oci. O0epTaibHUN pyx
BIJIHOCHO JOBUILHOI o0OcCi. YMOBH CTaTMYHOI BH3HAYEHOCTI KIHEMATUYHOIO JIAHIIIOTA.
Kinematnynuii naHior 3 HIWKYUMH napamMu. KiHemMaTHuHUN JaHUIOr 3 BUIIMMHU HapaMu.
[TpocTropoBuii kineMaTHuHUH JaHmor. CHIIOBHIA PO3PaxyHOK CTPYKTYPHHX TPYH 2-TO KJIacy 2-To
nopsaaky. CHUIOBHI pO3paxyHOK MOYATKOBOI JIAaHKH B po0Oodiil MamwuHi. CUIOBHI PO3paxyHOK
MOYATKOBOT JIAHKM B MaruHi-IBUTYHI. Teopema M.€.JKykoBChKOTO.

6. TepTsi B MexaHizmax

Bumu teptsa. OCHOBHI 3aKOHHM TEpTs KOB3aHHS He3MalleHUX Til. Teprs crmokoro. Tepts pyxy.
Cy4acHi MOJIOKEHHSI PO CUJIH CYXOro TepTs. TepTs B MOCTYNaNbHIM KiHeMaTHUHIN api. YMOBU
pyxy noB3yHa. ['eomerpudna dopma 300pakeHHs B3aeMOJIii Cwil. TepTs mpu pyci KIMHYACTOTO
noB3yHa. TepTs B rBUHTOBIHM KiHeMaTHuHil napi. TepTs B 00epTalibHil KiHeMaTH4HIH napi (TepTs
MIWIIA 110 i JIIAITHAKY Ta T STU 10 TN ATHUKY). TepTsi KoB3aHHS 3MAIICHUX TUT. TepTsi KOUCHHS.
TepTs B nepenavax 3 THyYKUMH JJAHKAMH.

1. JAunamMiuynuil aHamiz MexaHi3miB

3amaui IMHAMIYHOTO aHallizy MexXaHi3MiB. Pexxumu pyxy MammuHu. PIBHSHHS pyxy MexaHi3My B
¢dopmi kiHeTnuHOi eHeprii. Mexaniunuil koedimient kopucHoi aii (KKJI). KK mamuuau npu
MOCITiIOBHOMY, TIapajieIbHOMY Ta KOMOIHOBaHOMY 3’ €IHaHHI MeXaHi3MiB. MeTo 3BeIeHHS Mac 1
cui. 3BeleHa maca (3BEIEHUM MOMEHT iHepiii). 3BeAeHa cuiia (3BEIEHUM MOMEHT CHIIN).
PiBHsHHS pyxy MexaHi3My. PiBHAHHA pyxy B 1HTerpaipHiii Qopmi. PiBHSHHA pyxy B
mudepeHnianbHil  popmi. DyHKIIT 3BeIeHUX MOMEHTIB cujl. Po3B’s3aHHS pIBHSIHb PYXY.
I'padiunuii mMeron BU3HAUEHHS cyMH poOIT (Merox rpadidHoro iHterpyBanHs). KoedirieHT
HEpIBHOMIpHOCTI pyxy. PerymoBanHs nepionnynux konuBaHb mBuakocti (ITKIL). Mexanika
poboTH MaxoBUKa. PIBHAHHS pyXy MaxoBUKa. Bu3HaueHHS MOMEHTY 1HEpIii MaXxOBHKa METOJJOM

I'pynayepa.
8. 3piBHOBaKYBaHHSA Ta BIOP03axXHCT MAIIUH

[IpyurvHu Ta 3ama4l 3piBHOBaKYBaHHSA Ta BIOpO3aXHMCTy MaIIMH. YMOBA 3pIBHOBaXXEHOCTI
o0eproBoi JlaHku. CTaTuyHe Ta JUHAMIYHE OajaHCyBaHHS 0OEpTOBMX Mac. 3piBHOBa)KyBaHHS
MexaHi3MiB Ha ¢yHaameHTi. CTaTuyHe 3piBHOBa)XKYBaHHS MeXaHI3MIB. 3aco0M BiOpO3axHUCTYy.
Junamiune BiOporacinus. Bibpoizomnsiis.
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4. METPOJIOI'IA, CTAHIAAPTU3AIIA I CEPTUDIKAIIA
1. TouHicTh AeTaJEeld MALIMH

OCHOBHI TOJIOKEHHSI METPOJIOT11, B3aEMO3aMiHHOCTI, CTaHAapTu3ailii, ceprudikaii. TouHICTh Ta
MOXUOKH TEOMETPUYHOI TOYHOCTI JIeTalield MallWH, iX Kiacudikaiis Ta NMPUYMHA BHHUKHCHHS.
CucreMaTuyHi Ta BUMaAKOBI MOXHUOKH. OCHOBHI 3aKOHU PO3MOLICHHS BUMAIKOBUX BEIHYUH.

2. HopmyBaHHS po3MipHOI TOYHOCTI AeTaeil MalIMH

OcHOBHI TepMiHM Ta BHU3HAYEHHS CHCTEMHU JAONYycKiB 1 mocaaok [SO, po3mipu, BiIXUIEHHS,
JOIYCKH, CUCTEMH TIOCaJOK. 3’€JIHAHHS, iX  CJIEMEHTH, XapaKTePUCTHKU Ta  PO3PaXyHOK.
Po3paxyHKy OonNTHMalbHUX HATATIB YU 3a30piB y TPHOX THIAX IMOCAJOK: 3 HATATOM, 3 3a30POM,
nepexinaux. Bubip kBamitetiB. Bubip mocanok. Ilocaaku pekoMeHI0BaHi Ta epeBaXkHi.

KonTposs peraneii rmafikux NWIIHAPHYHEX 3’ €HaHb. MipH Ta KamiOpu, po3paxyHKH BUKOHABUMX
poO3MipiB.

3. HopmyBaHHSI reOMeTPHYHOI TOYHOCTI AeTaJIei

Tounicts popmu noBepxoHsb eTaneid. TOUHICTh po3TallyBaHHS IOBEPXOHb. 3aJI€KHI Ta
He3anexHi fonycku. [lpusHayeHHs gonyckiB (OpMU Ta po3TalllyBaHHA Ta iX MO3HAUYEHHS Ha
kpecneHukax. CTpyKTypa Ta HIOPCTKICTh MOBEPXOHb. HOpMyBaHHS MIOPCTKOCTI Ta MO3HAYEHHS
IIOPCTKOCTI Ha KPECIEHUKAaX.

4. B3aemo3aMiHHICTH THNIOBHUX 3’€IHAHDL

[Tigmmnauky KoueHHs. Jlomycky Ta Moca Ky MiAIIMITHUKIB KoueHHs. BuMoru 10 TouHOoCTI
MTOBEPXOHb JIeTalIeH, 1110 3’ €HYIOTHCS 3 MIAMIUITHUKAMU.

OcCHOBHI eKcIlTyaTaliiHi BUMOTH J0 IIMOHKOBUX Ta INUTIIFOBUX 3’€JHaHb. B3aeM03aMiHHICTh
HIMOHKOBUX Ta LUTIIBOBUX 3’€HAHb 3 NMPAMOOIYHUM npodineM. B3aeMo3zaMiHHICTh HITIIILOBUX
3’€IHaHb 3 €BOJIbBEHTHUM IPO(iTIeM.

OcCHOBHI eKcIlTyaTaliiiHi BUMOTH 10 Pi3b0OBHUX 3'€HAaHb. |'€OMETpUYHI MapaMeTpy METPUYHUX
pi3p0. B3aemo3zaminHicTe MeTpuuHuX pi3p0. [Tocaaku pizs0 3 3a30poM, MepexiiHi Ta 3 HATATOM.
Tpamneuienoni6ni pizpOu. Bubip gomyckiB 1 MOCaZoK Ta IMO3HAYEHHS iX Ha KpecIeHUKaXx.
KommniekcHuii Ta moeneMeHTHUI KOHTPOIIb pi3b0. Pi3p00Bi1 KamiopH.

Jlomycku KyTiB Ta KoHyciB. KoniuHi mocaaku. Meroau 1 3acoOu BUMIPIOBAHHS KYTIB 1 KOHYCIB.

B3aeMo3amiHHICTB 3yOuacTuX Koulic Ta nepegad. Hopmu KiHeMaTu4HO1 TOYHOCT1, HOPMHU IJIaBHOCTI
Ta KOHTAKTy HWIIHAPUYHUX 3y09acTHX Kouic Ta nepeaad. Hopmu 6iunoro 3a3opy. Buau cripsikeHs.
Jlomycky KOHIUHUX 1 4epB’IYHHUX 3y0O4acTHX KOJIIC Ta mepeaay.

5. HopmyBaHHSI TOYHOCTi HA OCHOBI PO3pPaxXyHKY PO3MipHHMX JIAHIIOTIB


https://ela.kpi.ua/handle/123456789/49902

Po3mipHi naHIfOTH, OCHOBHI BIIACTMBOCTI, MpsMa Ta OOEpHEHa 3aaadi, MOPSAOK MOOYIOBH
PO3MIpPHHX JaHIIOTiB. MeTtoau po3paxyHKy. Bubip meromy MocsSrHEeHHsST HEeOOXiTHOI TOYHOCTI.
CkJ1a1aHHs 3 TIOBHOIO Ta HETTOBHOIO B3a€MO3aMIiHHICTIO.

PEKOMEH/IOBAHA JIITEPATYPA

1. Jlomycku, mocaaku Ta TexHiuHi BuMiptoBaHHs. [Ipaktukym. Yactuna 1 [Tekcrt]: HaBY. TOCIOH.
/ 1O.1. Anamenko, O.M. I'epacumuyk, B.A. Tlaciuauk, H.B. Mini-uipka, C.B. Maiinanrok, O.A.
[TniBak. — IBanodpankiBcbk: Cumdonis dopre, 2016. — 164 c. ISBN978-966-286-096-2
https://ela.kpi.ua/handle/123456789/30119

2. Jomnycku, mocagku Ta TexHiyHi BuMiptoBanHs. [Ipaktukym. Yactuna 2 [Tekct]: HaBu.
nocioH. / FO.I. Angamenko, O.M. I'epacumuyk, B.A. Ilaciuauk, H.B. Mini-uipka, C.B. MaiigaHioxk,
O.A. TlniBak . — IBano(dpankiBebk : Cumdonis dopre, 2016. — 188 c. ISBN 978-966-286-097-9
https://ela.kpi.ua/handle/123456789/30120

3. B3aemo3amiHHICT, CTaHAAPTH3AIIS Ta TEXHIYHI BUMipioBaHHS. [IpakTuky™m: miagpyd. ajs
CTyJ. BUII. HaBu. 3aki. ocBitH / I'. O. IBanos, B. C. Ille6anin, J1. B. babenxko, [Tonsacokuii [1.M.;
3apen. I'. O. Isanosa i B. C. lllebanina. — Muxomnais : MHAY, 2016. — 428 c. ISBN 978-617-7149-
19-3.

4, Ismenko JLU. B3aemo3aMiHHICTB, CTaHAApPTH3AIlisl Ta METPOJIOTIYHE 3a0e3TeUCHHS
TEXHIYHUX BUMIPIOBaHb: HaBY. MMOCIOHUK [JJI BUIIMX HaBYAIbHUX 3aKJ1aI[iB]/JI.I7L Ismenko, B.B.
[Metpukin, C.I. Hans, b.M. JleBueHko; mix 3ar. pen. JI.A.IBmienka — 3amopixoks, Bua. koMruiekc
BAT «Motop Ciu», 2010 - 451 c. ISBN 966-87-2.

5. JETAJII MAIIUH I OCHOBU KOHCTPYIOBAHHA

1. OcHoBHi BUMOrH /10 AeTaJeii i By3.1iB MamuH. OCHOBHI KpuTepil npane31aTHOCTI
JeraJjieili MallluH.

YMoBH poOOTH AeTaneld MalliH: BHJl HAaBAaHTAXEHb, XapaKTep HAMPY)KEHOTO CTaHy, TOBEPXHEBE
3HONIYBaHHS, BIUIMB TEMIEpAaTYpHHUX KONIWBaHb. Kputepii mpame3maTHOCTI aeTanell MariuH.
HaniiinicTs koHCTpyKUii. Kputepii HagiitHOCTI, IpaliecnpoMOKHOCTI Ta PEMOHTONPUAATHOCTI.

Marepianu Jjisi BATOTOBJICHHS JeTajel MaluH. TeXHOIOr1YHI BUMOTH JIO KOHCTPYKIIi JeTanei
MalInH.

2. MexaniuHi nepegaui

Ilepenaui ta ix BukopuctanHa. Knmacuodikanis nepenad. OCHOBHI XapaKTepHCTUKU Iepejaad.
Cxema npuBoy MexaHi3miB. [lepenadi 3aueruieHHsIM Ta TepTsAM. BaxkisibHI MEXaH13MHU.

3. 3y0uacri nepenaui

3aranbHi B1IoMOCTI IIpo 3yOuacTi nepenaui. Kimacudikanis, nepeBaru Ta HeA0JIIKH, X MapaMeTpu.
Ob6nactb 3actocyBaHHs. TexHouoris BupooHuTBa. Crin B nepenadax. Kputepii mpare3gaTHOCTI.
Po3paxyHkoBi HaBaHTaXeHHs. Marepiain 3y04acTUX KOJIC, TepMOOOpoOKa JOMYyCTHMI
HanpyXeHHs. Buam pyiliHyBaHHs 3y0uacTux Koiic. Po3paxyHok mnpsmMo3y0oi LMITiHIPUYHOL
nepeaadi Ha KOHTaKTHY MIITHICTh 1 3THH.


https://ela.kpi.ua/handle/123456789/30119
https://ela.kpi.ua/handle/123456789/30120
https://ela.kpi.ua/handle/123456789/30120
https://ela.kpi.ua/handle/123456789/30120

[Tepemaui 3 ocsMH, MO CXPEHIYIOTHCSA 1 MEPEeTUHAOThCA. Cxema MpsAMO3yOoro KOHIYHOTO
3aueruIeHHs Ta iioro mapameTtpu. KoHIieris eKBiBaJIEcHTHOTO KoJieca. Po3mo i HaBaHTaXeHHS TI0
JIOBXHUHI 3y0a Ta OCOOJMBOCTI PO3paxyHKY MPsAMO3YOMX KOHIYHMX KOJIIC Ha KOHTAKTHY Ta
3TUHANBHY MIIHICTh. KoHIYHI mepeaadi i3 KpyroBum 3yoom.

4. Yeps'ssuHi nepenayi

3aranbpHi BiIOMOCTI MpO uepB'syHi mepeaayi, ix kmacudikaris, nepesaru i Hegoiiku. Ob6mactb
3acToCyBaHHsA. ['eomeTpis Ta KiHeMaTWkKa Iiepedadi 3 apxiMeqoBUM uepB'skoM. OCHOBHI
napamerpu. Yeps'suHi mepeaadi 6€3 3MIMICHHS Ta 31 3MIIICHHSM.

YMoBH po0OOTH uUepB'SUYHUX TMepenady. Buaum yIIKOIKEHHS Ta KpUTepii Mpare3laTHOCTI.
Marepianu. Oco0namuBOCTI po3paxyHKy. Brpatu eneprii y ueps'suniii nepenaui ta KK/, Ymosa
camoranbMyBaHHA. ' m1o00inH1 nepenayi. [lepeBaru npu 3acTocyBaHHi.

5. IlnmanerapHi MexaHi3MH, XBHJIbOBI MexaHiyHi mNepegadi, mepegadi 3 3adenJieHHSIM
HoBukoBa

[ImaneTapHi MexaHI3MH: TIepeBard IUTAHETAPHUX MEXaHi3MiB, yYMOBHM CIOJYYEHHS KOJIiC.
JudepeHiianbHi MeXaHi3MU K IPUCTPOL AJIS MiACYyMOBYBaHHS pyxy. OcoOIMBOCTI PO3PAXYHKY
IUTAHETAPHUX Tiepead Ta JudepeHItiamia.

XBWJIBOBI MEXaHIYHI MIepeiadi: TeOMETPUYHI, KIHEMaTH4HI TapaMeTpu Ta npuHuui 1ii. Kpurepii
MPaIe3aTHOCTI Ta METOJUKA TPOSKTYBAaHHS XBHIILOBUX IEepeIad.

Oco06MBOCTI KOHCTPYIOBaHHS Mepeiay 3 3a4eruieHHs M HoBrkoBa.
6. Baau Ta oci

Banu Ta oci. Ilpusnadenns i1 kinacudikamis oceil Ta BaniB. Marepianu s iX BUTOTOBJICHHS.
Tepmoo6pobka. Po3paxyHok BajiB Ta OCeil Ha CTaTUYHY Ta BTOMHY MIITHICTh, Ha KOPCTKICTh Ta
nornepeyHi koauBaHHsA. OcoOIMBOCTI KOHCTPYIOBaHHS BaJiB.

7. Onopu BaJiB Ta oceit

[Tpu3nauenns i knacudikamis omop BaiiB Ta oced. Ilimmunauku xop3aHHA. KoHcTpykuii Ta
MaTepiaad MIJMIMNHMKIB. MacTtunpHi Marepianu. Meroau YTBOPEHHS PIIUHHOTO TEpTS B
HiAIIUITHAKAX KOB3aHHsA. [IpakTHUHI po3paxyHKHU MiAIIUITHUKIB KOB3aHHS.

[TiqmMMnHUKY KOYEHHS, YMOBHU iXHBOI poOOTH, KOHCTPYKIIi, po3MipHi cepii, KJIaCH TOYHOCTI,
MaTepianu. Bubip miAMMIHUKIB KOYEHHS 32 CTATHYHOIO Ta TUHAMIYHOIO BaHTAXKOMITHOMHICTIO.
CxemMH yCTaHOBKM MWIJIIMITHUKIB HAa BajaX 1 CHOCOOM 3aKpIMUICHHS KUIeHb. YUIIJIbHEHHS
MiIIAITHAKOBUX BY3IiB. PeryaroBaHHs MiIIUITHUKIB.

8. My¢prtn

Tunu mydT, iX npu3HadeHHs 1 kinacudikaiis. Bubip Ta KOHCTpyKIIis. 3aCTOCYBaHHS Pi3HUX TUIIIB
MypT Ha mnpaktuui. HekepoBaHi, KepoBaHi, caMOKepoBaHI Ta KOMOIHOBaHI My(dTH, iXHI
KOHCTPYKLIi (IJyXi, KOMIIEHCYIOUYHM, NPY>KHi, KyJladkoBi, 3yOuacTi, (puKLilHI, 3amo0ixkHi,
BIJILIEHTPOBI Ta 00rinHI MydTu. [lapamerpu, Bubip 1 po3paxyHok. EnekrpomarniTHi MydTH Ta
ragpMma. YMoBU poboTu My(dpT. Po3paxyHku MyQr.

9. @pukuiifHi, NacoBi Ta JJAaHIIOTOBI Nepeaayi



Opukmiial  nepenadi. 3aranbHi BimoMocTi Ta kiacudikamiga. Kinemaruka. KoHctpykitii.
Po3paxyHok mHMIiHAPHUYHUX (PUKIIMHUX Iepegad Ha KOHTAKTHY MinHIicTh. OcoOmmBoCTi
KOHCTPYKIIIi 1 po3paxyHKy KOHIYHOI1, %0J1009acToi Ta 1000B01 (puKIiitHUX nepenad. Marepianu
nepenay. Bapiatopu, iX KOHCTpYKTUBHE BUKOHAHHS. [lepenaBanbHuil KpyTHUI MOMEHT.

3aranbHi BiIOMOCTi MPO MacoBi mepenavi. bymoBa, xapakTepUCTUKH 1 TUIH TACOBUX Iepeaad.
['eomeTpuyHi Ta KiHeMaTU4Hi criBBinHOmEHHS. CUIM B niepeaayi 1 Hanpy>keHHs B nacax. Kpusi
koB3aHHs Ta KKJ[ macoBux mepenmad. Po3paxyHOK macoBHX Iepenad Ha TATOBY 3IaTHICTH i
noBropiuHicTe. Harsbxui mpuctpoi. KoncrpyroBanHs mikiBiB. KimHOmacosi, miackomacoBi Ta
MOJTIKJIMHOBI TIepe1ayi.

3aranbHi BiIOMOCTI PO JAHIIOTOBI nepegadi. Cxema nepenadi. OCHOBHI THIH HMPUBOJHUX Kil.
[TepeBaru # Hepomiku. O6macTh 3aCTOCYBaHHS. ['eoMeTpis Ta KiIHEMaTHKa JAHIIOTOBO1 IIepeIayi.
HepiBHOMIpHICTE pyXy JaHIIOTOBOI mepemadi. Cuiam y rijgkax JIQHIIOrOBOi mepenavi. Buan
TIOLIKOJKCHHSI Ta KPHUTEPi Mpare31aTHOCTI JIaHIoroBoi nepenavi. [IpoektHa po3paxyHKOBa
3aJISKHICTh BU3HAYCHHS KPOKY MPUBOTHOTO POJMKOBOTO JIAHIIIOTA.

10. 3’eqHaHHA AeTajIel MalllHH

PosniMHi 3’eqHanHs. BusnaueHHs Ta knacudikamis. [Tpu3HadeHHs, KOHCTPYKINii, PO3paxyHOK
(pi3p0OOBI, IIMTOHKOBI, NUIIIBOBI, KIWHOBI 1 KjaemoBi). Hepo3HimHI 3’enHaHHs. Bu3HaueHHSI.
Knacudikamis. OcobmuBocTi KOHCTpYKIii. Po3paxyHOK 3’€JHYBaIbHUX €IEMEHTIB 32 YMOBaMHU
BCTAHOBJICHHS (3BapHi, 3aKJICMIKOBI, 3 TApaHTOBAHUM HATATOM, KJICHOBI).

11. Pi3n0s1eHHn

Knacudikamist 3a npu3HaueHHSIM Ta TeOMETpUYHOI0 (opMoro. OCHOBHI MapaMeTpH (3 MpHUKIALY
MeTpu4HOi pi3p0u). Cranmaptu. Bunu pizs06oBux 3'eqnanb. KpinuwiabHi netani: 00JTH, TBUHTH,
IIMUAIBKY, FAMKK — X KOHCTPYKTUBHI (hOpMU Ta Npu3HadeHHs. [ aiikoBi KiItoui.

[lepenaya rBuHT-TaliKa. 3arajgpHi B1JIOMOCTI Ta OCOOJIMBOCTI PO3PaXyHKY Pi3bOJIEHHS TBUHTOBHUX
Mmexani3MmiB. [Ipodins pizponeHHs. Pi3p0H, 1110 caMoraibMyrOThCs 1 HECAMOTaTbMYIOThCS.

B3aemozis Mik BUTKOM Ta raiikor. Po3monin ocboBOi CHIM 3 BHUTKIB TalKM — pIIICHHS
H.E.)XXykoBchkoro. 3alie)kHICTh MK OCBOBOIO CHJIO0 Ha TBHMHTI Ta KPYTHUM MOMEHTOM,
NPUKIAJIEHUM J10 railku. MoMeHT 3arBuHuyBaHHs Ta Horo ckianosi. KKJI pi3pOneHHs, mio
BpaxoBye BTpaTH €Heprii Ha TepTs y pi3bOieHHI. MOMEHT BIATBUHUYBAaHHS Ta yMOBa
camorasibMyBaHHsl pi3bOieHHs. [lepeBipouHHMil po3paxyHOK elleMEHTIB pi3bOJEeHHsS Ha 3pi3 Ta
3MHUHAHHS.

Po3paxyHOK Ha MIIHICTh TBUHTA, HABAHTAXXEHOTO OCHOBOIO CHJIOIO Ta KPYTHHMM MOMEHTOM.
Po3paxyHOK Ha MILHICTh €KCIIEHTPUYHO-HABAHTA)KEHOTO TI'BUHTA. BUHUKHEHHS 3TMHAJILHOTO
MOMEHTY Ta OIliHKa HOro BIUIMBY Ha BEJIMYMHY CyMapHOi Hapyru

Po3paxyHOok Ha MIIHICTh 3aTATHYTOrO OONTOBOTO 3'€JHAHHS, HABAHTAXKEHOTO CHIIOK Ta
MOMEHTOM Y TUTOIIMHI CTUKY. PO3paxyHOK 3aTSATHYTOTO Pi3h0OBOTO 3'€IHAHHS, HAaBAHTAXKEHOTO
MIiCHsl 3aTATYBaHHS 30BHINIHBOK OCHhOBOIO CHIOK0. Koe(illieHT 30BHINTHBOTO HABAHTAXKEHHS
ooJrra.

12. IllmoukKoOBi 3'cAHAHHSA

[ImonkoBi 3'emnanHs. OcHoBHI Tunu mmoHOK. OO6macte 3actocyBaHHsA. (OcoOIMBOCTI
HaBaHTaxeHHs. [Ipu3MaTnuni mmonku. Tunu. Matepiamu. Crannaptuzanis nepepiziB Ta BuOip
mmnoHoK. [lepeBipoyHuii po3paxyHOK IIMTOHKOBHX 3'€/THAHD.



13. EfleKTpUYHiI IPUBOAM MeXaHI3MiB MALIMH

BukopucranHs acMHHXpOHHUX JBUTYHIB. Bubip nBuryHna 3a ymoBamu HaBaHTaxeHHs. [lepeBipka
JIBUTYHA 33 IIyCKOBUM MOMEHTOM.

14. KoHCcTpylOBaHHS HeCyYMX eJIEMEHTIB

Kopmycu 1 6a30Bi e1eMeHTH: TpU3HAYEHHS Ta TEXHIYHI BUMOTH. Buau kopryciB. OOrpyHTyBaHHS
KOHCTPYKIi Ta OCHOBHI BUMOTH, 110 3a0€3MeUyI0ThCsI IPH KOHCTPYIOBaHHI. Pamu, ocHOBH aiist
npUBOiB. THIIM Ta BUMOTH 10 KOHCTPYKIIIi.

PEKOMEH/IOBAHA JIITEPATYPA

1. Cragnuk, B. A. [lerani mammn [Enextponnuii pecypce] : kype aekiii / B. A. CtaaHuk ;
HTVYVY «KIIIl». — Enextponni Texctosi naui (1 daiin: 24,1 M6aiit). — Kuis: HTYY «KI1I»,
2012. — Ha3Ba 3 ekpaHa.

https://ela.kpi.ua/handle/123456789/1602

2. boumaper B.C., Jlyounens O.l., Komicauk M.IIL., boumaproB C.B., T'op6arenko HO.IT.,
bapabanoB B.f. IligiloMmHO-TpaHCcmopTHi MamuHU. Po3paxyHku migiiiManbHuX 1
TpaHcnopTyBanbHUX MamuH. K.: Buma mkona, 2009.- 734 c.

3. Mydtu [Enexkrponnuii pecypc] : Hapuanbaui mocionuk / KIII im. Iropst Cikopebkoro ; ykiiaj.
O. I'. Apxunos, O. I1. I'opbarenko, O. I1. Mapunomenko, H. 1. 'anaGypna. — Enexrponni
TekcToBi naui (1 daiin: 2,89 Moaiit). — Kuis : KIII im. Irops Cikopcbkoro, 2021. — 231 c. —
Hasga 3 expana. https://ela.kpi.ua/handle/123456789/45679.

4. [Tonemko O.I1. lerami mamus. Jlaboparopuuil npaktukym: HaBuansHuii nocioxuk / O.I1
ITonemxo, M.C. Baonunun. —K.: HTYY «KIlIl», 2011. — 87 c.

5. CkyparoBcekuit, A. K. Koncrpykuii mexaniunux Myt [ EnexrponHuii pecypc]: HaBuanbHUi
HaouHu# nocionuk / A. K. CxyparoBcekuii ; HTYY «KIII». — Enextponni TexcToBi gasi (1
daitn: 3,68 Moaiit). — Kuis : HTYY «KIll», 2012. — Haspa 3 ekpana. — J[locrym:
https://ela.kpi.ua/handle/123456789/1826

6. Ilimmmmauku kodeHHs. Y.1. Kynpkosi miammmnanky [EnekrpoHHmii pecypc] : HaBuaIbHUH
HAOYHUH MOCIOHUK 17151 CTyneHTIB cneriianbHocTi 131 «[Ipuknagna mexanikay, 133 «[amy3eBe
mammHoOyayBanHs» / KIII im. Irops Cikopcekoro ; yxman. A. K. CkypaToBCbKHUH. —
Enextponni Tekcrosi gadi (1 ¢aitn: 2,94 Mo6aiir). — Kuis : KIII im. Irops Cikopcebkoro, 2018.
— 51 c. — Ha3ga 3 ekpana. https://ela.kpi.ua/handle/123456789/24465

7. Ilinmunuauky kodeHHs. Y. 2. Ponukosi migmmnuuky [EnexTpoHHuit pecypc] : HaByaibHUR
HAOYHHM MOCIOHUK 1S CTyACHTIB crienianbHocTi 131 «IIpuknagna mexanikay, 133 «["amy3eBe
mammHOOyayBanHs» / KIII im. Irops Cikopcekoro ; ykman. A. K. CkypaTroBchbkuil. —
Enextponni TexkcroBi aaui (1 ¢aiin : 2,53 Moaiit). — Kuis : KIII im. Irops Cikopcbkoro, 2019.
— 52 c¢. — Ha3ga 3 ekpana. https://ela.kpi.ua/handle/123456789/26725

8. IMigmmnaukm KoB3aHHS [ENeKTpoHHW pecypc| : HaBYaIbHHWI HAOYHHWHA IMOCIOHWK st
3n100yBauiB cryneHs OakanaBpa 3a crnemiagbHocTsMH 131 «IIpuknagna mexanikay, 133
«T"any3eBe mammmuoOyyBanss» / KIII im. Irops Cikopebkoro ; ykinan. A. K. CkypaToBchbKHil.
— Enextponni TexcroBi aanHi (1 ¢aiin: 2,03 MB). — Kuis : KIII im. Irops Cikopcrkoro, 2019.
— 38 ¢. — Hasga 3 expana. https://ela.kpi.ua/handle/123456789/31982

9. BuOip enexkTpoaBuryHa, KIHEMaTMYHHM Ta CHUJIOBUH DPO3pPaxXyHKH MEXAHIYHOTO IPHBOY.
Po3paxyHOK 1 KOHCTpYIOBaHHS Iepead THYIKOIO B’ 513310: MeToIMuH1 BKa31BKHU 10 BUKOHAHHS
JOMAIIHIX KOHTPOJBHUX poOIT 3 AucHUIUIiHM «Jletami MammH» A7 CTYIEHTIB
MaIuHOOYAIBHUX CIIeIiaIbHOCTEH ycix GopM HaBuaHHS: EnekTpoHHE HaBuUajgbHE BUAAHHS
/Yxn.: B.A.Cragauk - K.: HTYY «KIIl», 2012, - 57 c¢. — Ha3Ba 3 expana. — Joctym:
https://ela.kpi.ua/handle/123456789/1852
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10. Po3paxyHOK Ta KOHCTpPYIOBaHHs 3yOuacTux mepenad [EnekTpoHHUN pecypc| : METOAHMYHI
BKa31BKM JJO BUKOHAHHS JIOMAIIHIX KOHTPOJBHUX POOIT 3 AUCHUILTIHY «JleTam MamumH» Jyis
CTYJICHTIB MaIIMHOOY/IIBHUX 1 MEXaHIUYHUX CIenialibHOCTel ycix (popm HaBuanns / HTYY
«KIIl» ; yknan. B. A. Cragauk. — Enextponsi trekcrosi nani (1 daitn: 5,07 Moaiit). — Kuis :
HTVYVY «KIll», 2013. — 112 c. —Ha3Ba 3 ekpana. — Jloctym:

https://ela.kpi.ua/handle/123456789/2680

11. Po3paxyHOK Ta KOHCTPYIOBaHHsS 4YepB’STYHHMX Iepeaad: MeToauyHi BKa3iBKHU 10 BUKOHAHHS
JOMAITHIX ~ KOHTPOJIBHUX poOIT 3  mucuuriutiam,,Jlerami MammH’’™ —JUIsL  CTYJCHTIB
MalMHOOYAIBHUX CIIeIIaIbHOCTEH ycix GopM HaB4YaHHS: EjleKTpoHHE HaBYalbHE BUIAHHS
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II1. MPUKIHIEBI ITOJOKEHHS
[lin yac ¢(axoBoro BCTYMHOrO BUIPOOYBAHHSA JO3BOJSETHCS BUKOPUCTAHHS JOIIOMIXKHOIO
Mmatepiany (I0BIIHHKIB).

OuinoBanns GaxoBoro BCTynHOro BUNIPOOYBaHHS

KoxHe 13 yCHUX MUTaHb OLIHIOETHCA Y 35 OaltiB,
— “BIAMIHHO”, TOBHA B1I0B11b (He MeHIe 90% notpibHoi iHpopMmartii) — 30...35 Ganis,;
— “moOpe”, I0CTaTHKO TIOBHA BINMOBIb (He MeHIIe 75% moTpiOHOI iH(opmarrii, abo He3HauHi
HeTouHOCTI) — 25...29 Gautis;
—“3aJI0BUILHO”’, HETIOBHA B1AN0B11b (He MeHIIe 60% noTpiOoHOoi iHdopMalii Ta JesKi TOMUIKH) —
20...24 6anu;
— “He3aJ0BUILHO”, HE3aH0BIIbHA BiAnoBiAL — 0 OamiB.
MaxkcumanbHa cyma 6aiiB 3a J1Ba yCHI nmuTaHHs ckianae 70.
TecroBi 3aBnanHs 13 BUOOPOM OJIHI€T MPaBUIILHOI BIJIMOBI/I OLIIHIOIOTHCS y 3 Oanu 3a KOJKHE.
MakcumanpHa cyma OamiB 3a jAecsaTh TecToBUX 3aBiaHb ckiagae 30. Illkama omiHroBaHHS
3araJlbHUX pe3yybTaTiB (PaxoBOro BCTYMHOIO BUIIPOOYBaHHS Oyl TaKOIO:

3arajgpHa KUIBKICTH OaJIiB TpanuiiitHa oriHKa
95 — 100 6axniB BIIMIHHO

85— 94 GamiB

75 84 Gauis Aobpe

65 — 74 OaniB .

60— 64 Gain 3aJJ0BIILHO

Mmentre 60 GaiiB HE 3apaxoBaHO



https://ela.kpi.ua/handle/123456789/2680
https://ela.kpi.ua/handle/123456789/2681
https://ela.kpi.ua/handle/123456789/2681
https://ela.kpi.ua/handle/123456789/2681
https://ela.kpi.ua/handle/123456789/7848
https://ela.kpi.ua/handle/123456789/7848

Ta6min siznosizsocti ouisok PCO (60...100 Gais)

omrinam 200-6ambHoi mkam (100...200 banip)

WKana

LKand

lKand

WKana

WKana

[Kana

WKand

LKdnd

PCO | 100..200 | | PCO | 100..200 | | PCO | 100..200 | | PCO |100...200
60 | 100 | 70 | 140 |80 | 160 | 90 | 180
ot | 106 || 7t | 142 | 81 | 162 || 91 | 182
62 | 10 || 72| 144 | & | 164 || 2| 184
63 | 110 || /3| 146 | 83 | 166 || 9B | 18
64 | 120 || 74 | 148 | 84 | 168 || 94 | 188
60 | 125 || 76 | 150 || 8 | 170 || 9% | 190
66 | 128 || 76 | 102 |8 | 172 || % | 192
67 | 131 i1 164 80 174 || 97 | 1%
68 | 134 || 78 | 156 | 88 | 176 || 98 | 196
69 | 197 || 79 | 158 || 89 | 178 | 99 | 198
100 | 200




PO3POBHHUKHU ITPOI'PAMMU:

Amnnpiit TiToB, K.T.H., Ao1., goueHT kad. [I'M HH
MMI

IOpiit lanunbuenko, 1.T.H., ipod., 3aB. kad. KM
HH MMI

Cepriit CTpyTHHCBKHH, A.T.H., JOI., pod. Kad.
[1'M, HH MMI

Onmner I'aeBCcbKUM, K.T.H., JIOL., 3aCT. IUPEKTOpa 3
HaykoBoi pobotu, HH IM3

Banepiii [llepbuna, a.T.H., mpod., 3acCTyNHUK
JIeKaHa 3 HayKoBoi pobotu, [XD

Bonogumup Cisenpkuid, K.T.H., Ipod., mpodecop
kadpeapu XIICM, XD

Anton KapBanpkuii, A.T.H., npod., mpodecop
kadenpu XIICM, IXD

Onekcangap CokoJNbCHKUM, A.T.H., I0II., 3aB. Kad.
XIICM

I'ennaniii  Bipuenko, I.T.H., mpod. 3aBigyBay
Kadgeapu HapUCHOI TeoMeTpii, I1HKEHEpHOI Ta
KoM toTepHoi rpadiku, GMO
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Bononumup Banin, a.1.H., npod., niekan ®MD

I'ennaniit Bipuenko, a.T.H., npod. 3aB. xadeapu
HapHUCHOT reomerpii, IHKeHepHoT Ta
KOMIT I0TepHOI rpadiku, DMD

Cepriit IluckyHoB, n.T.H., mpod., 3aB. Kadeapu
JAMM ta OM, HH MMI

HOpii#i Ilerpakos, n.1.H., npod., mpod. kadenpu
T™, HH MMI

Onexcannp JlyroBchkuid, A.T.H., Tpod., mpod.
kadenpu [1I'M, HH MMI

Onekcannp OxpiMeHKO, 1I.T.H., Tmpod., 3aB.
kadpeapu TM, HH MMI

BswecnaB TitoB, n.T.H., npod., npod. xadenpu
TBJIA, HH MMI

Jleonin I'onoBko, A.T.H., pod., mpod. Kadeapu
JITOT, HH IM3

Bixrop KBacHunpkuii, a.1.H., npod., 3aB. kadeapu
3B, HH IM3

Onekcangp CoOKOJIbCHKWW, MA.T.H., [OIl., 3aB.
kapeapu XIICM, IXD



