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. 3AT'AJIBHI BIZIOMOCTI

[IporpamMa BCTYMHOTO ICIIUTY BHW3HA4ae (HOpMy Oprasizailii, 3MiCT Ta OCOOIUBOCTI
MPOBE/ICHHS BCTYITHOTO ICIHTY 31 CIEILiaJIbHOCTI Ha OCBITHHO-HAYKOBY IPOrpamy IIiJIrOTOBKH
nokropiB ¢inocodii «IIpukinanna Mmexanika» 3a creriansHicTio G9 [IpukinagHa MmexaHika.

MeTow mporpamMu € miepeBipka HaOYTTsI BCTYITHUKOM KOMIIETCHTHOCTEH Ta pe3yJbTaTiB
HaBYaHHs, 1110 BU3HAYCHI CTaHIapTOM BHIIO1 OCBITH 3a criemianpHicTio G9 [Ipukiagna mexanika s
Apyroro (MaricTepchbKOro) piBHs BUIIOI OCBITH.

Ocgitas nporpama «lIpuknamna mexanika» BiamoBimae wicii Tta crparerii KIII im. Irops
CiKOpChKOTO, 32 SIKOIO CTPATEriuHUM MPIOPUTETOM YHIBEPCUTETY € (hyHIaMEHTaTi3allisl MiIrOTOBKH
¢axiBuiB. OcoOIMBOCTI OCBITHBOI MPOrpaMH BpaxOBaHI HUIAXOM OOpaHHS BiJNOBIIHUX PO3ILIIB
nporpaMu BCTYIMHOTO icnuTy. [IpoBelNeHHS BCTYIMHOTO BHUIPOOYBaHHS Ma€ BUSBUTH pPiBEHb
MirOTOBKU BCTYMTHUKA 3 00paHOi JIJIs BCTYIY CIeliaIbHOCTI.

Y HacTymHOMY pO3IiIl MpOrpaMy HaBeIEHI JWIIe Ti TEMH 3 3a3HAUYEHUX PO3JALTIB, SKi
CTOCYIOTHCSI BAKOHAHHS 3aB/IaHb BCTYITHOTO iCTIUTY.

Iadopmartiss mpo mpaBmia MpUIOMY Ha HABYAHHS Ta BHUMOTH JIO BCTYIHHKIB OCBITHBOI
nporpamu «[IpukinagHa MexaHika» HaBEACHO B po3nini «Bctyn mo acmipanTypu» Ha BeO-CTOpIHIN
acmipanTtypu ta qoktopantypu KIII im. Iropst Cikopebkoro 3a mocunanssm https://aspirantura.kpi.ua/

*BinnoBigHo momn.2 Pozminmy XV 3akony [Ipo Bumly ocBiTy BHIla OCBiTa 3a OCBITHBO-
KBaTi(piKaIifHUM pIBHEM CIEIianicTa MPUPIBHIOETHCS 0 BUIIOI OCBITH CTYIEHS MaricTpa

1.1 IepeJiik TeM, 1110 BUHOCSTHCH HA BCTYIIHE BUNIPOOYBAHHS
TEMMU JJI1 YCHOI'O BUTTPOBYBAHHSA

Po3nin « IMHAMIKA I MIHHICTH MAIIWH»

B ocHoOBYy BcTynHOro icnuTy no cnerianizanii — "/[uHaMika 1 MillHICTh MaIIMH" MOKJIAJECHO
BUOpaHi MpobieMu 3 ONopy MarepiaiiB, TEOpii MPYKHOCTI, Teopli MIACTUYHOCTI Ta MOB3Yy4OCTI,
Teopii KOJMBaHb Ta CTINKOCTI, MEXAHIKU TPIILIMH, YACEIbHUX METO/IIB.

Beryn. 3HaueHHS HayKd IpO MILHICTh Y HPHUCKOPEHHI HAyKOBO-TEXHIYHOTO IPOrpecy.
BusnauenHs 3ajau, siKi po3riAAar0Thes OMOPOM MaTepiaiiB, TEOPIE0 MPYKHOCTI, MIACTUYHOCTI,
TEOpI€I0 KOJMBaHb, Ta IHIIUX KYpPCiB, MOB’S3aHUX 13 MIIHICTIO Ta JOBrOBIYHICTIO MallMH Ta
KOHCTpYKLIA. OCHOBHI MOHATTA: AedopMmallii, Hanpy>KeHHs, TPY>KHICTh, MIACTUYHICTh, 30BHIIIHI
ta BHyTpimHI cuinu. [punmun Cen-Benana. [IpuHuun HesanexHocTi nii cuit. MeTos nepepisis.
OcHoBHI TinoTe3u 1ehOpPMOBAHOTO TiJA.

Po3Tar ta cruck. CuiioBl QakTopu, HapyKeHUH Ta AePOPMOBAHHM CTaH CTPUXKHIB MpU
PO3TATY Ta CTHCKY. YMOBH MIIIHOCTI Ta >KOPCTKOCT1 CTPHKHIB IIPH PO3TATY Ta CTUCKY. [liarpama
po3TATY Ta Jiarpama jeopMyBaHHS, 1X 3HAUEHHS IPU PO3PaxyHKAX HA MILHICTb.

3cyB Ta kpyuyeHHsi. CriioBi GpakTopH, HapyKeHUH Ta 1epOpMOBaHMIA CTaH CTPUIKHIB MPH
3CyBi Ta Kpy4eHHi. Po3paXxyHOK CTpH>KHIB Ha MILIHICTh Ta >KOPCTKICTh MPH 3CYB1 Ta KPYUYEHHI.

Po3paxyHOK BaJIiB Ta CTPHKHIB HEKPYIJIOTO i TOHKOCTIHHOTO MEPETHHY MIPH KPYUEHH.

3run. Cunosi ¢akTopu, €MIOPU MOMEHTIB 3TUHY, MONEPEYHUX CHJI Ta MPOruHiB. Po3monin
HOpMaJbHUX HAIPYKEHb B MEPETHHI OAJIKH MPU YUCTOMY 3THHI. Po3moain JOTHYHHUX HANpy>KEHb B
nepeTuHi Oanku mpu momnepeyHomy 3ruHi. [{udepeniiiiHe piBHSHHS 31THYTOi Oci Oaliku, HOTO
3aCTOCYBaHHs IPU BU3HAYEHHI IEPEMIIIEHb MpPSIMUM IHTEIpyBaHHAM. MeTox MOYaTKOBUX
napameTpiB. Po3paxyHKH Ha MIIHICTb Ta dKOPCTKICTh €IEMEHTIB KOHCTPYKIIIH NpU 3rHHAHHI.
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Cxuaanuii omip. Kocuii 3run. Ilo3aneHTpoBuil po3TsAr Ta CTUCK. 3TUH 3 KPYYEHHSM HE
KpYTJIUX BajiB.

Teopii HanpyxkeHo-gedopmoBanoro crany. Hampyxenwit ctan y Toumi. KommoHeHTH
HanpykeHb Ta iX BHU3HA4YeHHsA. TeH30p HampyXeHb. Bu3HaueHHs HamNpyXeHb Yy HaXWJIECHIH
rtommazui. ['oaoBHI HanpykeHHs. BusHaueHHs po3TalryBaHHS FOJOBHUX IO 0K Ta BU3HAUCHHS
BEJIMYMH I'OJIOBHUX HalpyXeHb. [HBapiaHTH TeH30pa HalpyKeHb. [ padiunnii aHai3 HANIPYKEHOro
CTaHy 3a qormoMororo kpyriB Mopa. Tenszop nedopmartii. [aBapianTu TeH3zopa aedopmarrii. ['onoBHi
oci geopMoBaHOro cTany Ta rojioBHi nedopmariii. O6'emua nedopmartis. [Turoma moreHianbpHa
erepria. [lutoma eHepris 3MuHH 00'eMy Ta mHTOMa eHepris 3MmiHu ¢opm. Kiacmuni kputepii
MIIIHOCTI MPU CKJIATHOMY HANpPy>KEHOMY CTaHi.

3arajibHi TeopeMH Ta MeTOAM ONOPY MaTepiajiB. Y3araJbHeHI CHIM U NEpEeMilICHHS.
PoGoTta 30BHIIIHIX Ta BHYTPINIHIX CHJ, MOTEHLIalbHA eHepris aedopmarii CTepkHS Mpu
JIOBIJIbHOMY HaBaHTa)keHH1. Hayano MOXXIMBUX MepeMillieHb B MPYKHUX CUCTEMaxX. TeopeMHu Mpo
B3a€MHICTh poOIT Ta mepemimenb (berri Ta MakcBemna). Teopemu KactinbsiHo Ta Jlarpanxa.
Teopema npo MiHiMyM MOTeHLHHOI eHeprii (Menabpea). Metog Mopa BU3Hau€HHS MEPEMIIICHbD,
cnoci6 Bepemarina. CraTHuHO HEBH3HAYyBaHI CTPIHIKHEBI CHCTEMH, CTENiHb iX CTaTHYHOI
HeBU3HaueHocTi. KaHOHIYHI piBHAHHS MeToxy CwiI. BuOip OCHOBHOI cHCTEMH, BpaxyBaHHS
cumetpii. [TocmiIOBHICTE PO3paxyHKYy CTATHYHO HEBH3HAUYBaHMX OajlOK Ta PAMHHX CHCTEM;
KOHTPOJIb BIPHOCTI PO3B’SI3KY.

Po3paxyHok miacTuH Ta 000JI0HOK. 3rMH IJIACTUH KPYIVIMX 1 NPSAMOKYTHUX IJIACTHH.
OcHOBHI TinOTe3u 3alekKHICTh MK 3TMHAIOUMMU MOMEHTAMH Ta nepemiieHuamu. [{udepeniuiiine
PiBHsiHHS 3irHYTOI mOBepxHi miaacTuH. ['paHuuHi yMOBU. be3aMoMeHTHa Teopisi BiCECUMETPUUYHO
HaBaHTAXEHUX TOHKOCTIHHMX O0OOJIOHOK oOepTaHHsA. PiBHSAHHA Oe3MOMEHTHOi Teopii.
Huninapuyna, chepryHa Ta KaHOHIYHA OOOJIOHKH, IO 3HAXONATHCA MiA JIEI0 CTaTUYHOIO Ta
TIPOCTaTUYHOIO TUCKY. PO3paxyHOK TOHKOCTIHHMX MOCY/IMH, 1110 MatOTh (JOpMY TiJd 0OepTaHHS.

3agaua JIsime. BusHaueHHs HalpyXeHb Ta IEpEeMILEHb B TOBCTOCTIHHUX IMIIIHApax. OiHka
MIIHOCT1 TOBCTOCTIHHUX LIUITIHAPIB.

CriiikicTh npysHoi piBHoBaru cucteMu. [IoHATTS npo CTIMKICTH Ta HECTIMKICTH (OpMU
piBHOBaru. Kputnune HaBaHTakeHHs. CTiiKicTh cTucHyTHUX cTepkHiB. Popmyna Eiinepa mpu
PI3HOMAaHITHUX BMIIaJKaX OMOPHHUX 3aKpilJIeHb Ta MeXi ii 3acTrocyBaHHs. [IoHATTS mpo BTpaty
CTIMKOCTI MpU HaNpyXEeHHAX, 110 NEPEeBUIIYIOTh TPaHULI0 MponopuioHansHocTi. @opmyna d.C.
Slcuncekoro. Po3paxyHok mo koedilieHTaM 3MEHIIEHHS JOMYCTUMHUX HampyXeHb. [IoHATTS mpo
CTIMKICTb TUIOCKOT ()OPMU 3rUHAHHSL.

MiuHicTh NpU HaNpy:KeHHSIX, 10 HMKJIIYHO 3MiHIOIOTHCA B 4Yaci. MexaHi3M BTOMHOTO
pyiiHyBaHHs. KpuBi BTOMH Ta TpaHUl BUTPUBAIOCTI. BU3HAYEHHS TpaHUIll BUTPHUBAJIOCTI.
Po3paxyHkn ma MIIHICT TIPM TIOBTOPHO-3MIHHUX HampyKeHHsIX. DakTopw, MO BIUIMBAIOTH Ha
BUTpUBANICTh. EQeKTuBHI KOEQIlieHTH KOHIEHTpalii MpH HampyKEHHSAX 3MIHHUX Yy daci.
XapakTepuCTUKM IMKIIB 3MIHHUX HampyXeHb. JliarpaMu TpaHUYHUX HaNpyXeHb IPH
aCUMETPUYHMX IMKJIaX. Po3paxyHOK Ha MIIHICTh MPU OAHOBICHOMY HaNpy>KE€HOMY CTaHi Ta MpU
oOepTaHHI A7 HECUMETPUYHUX LHMKIIB. BUTpHUBAIiCTh MpU CyMICHOMY 3TMHaHHI Ta OOEpTaHHI.
3axoau 110 IIABUIIEHHIO BTOMHOI MIITHOCTI.

Po3paxynkn Ha MinHicTh NpH AUHAMiYHUX HaBaHTa:keHHsiX. Cunm iHepiii. YnapHe
HaBaHTaXeHHA. Po3paxyHku mno OanaHcy eHeprii. BrumB BnacHoi Mmacu, ska 3a3Hae yaapy.
BpaxyBaHHs cuil iHepIii, 10 BUHUKAIOTh IPHU KOJIMBAaHHSIX.



Teopisn ninilinoi nmpy:xHocti. Teopis HampyxeHoro crany B Toulli. OCHOBHI PIBHSHHA
cratukd JedopmiBHOro Tina. I'paHuuHi ymMoBM Ha moBepxHi. PiBHAHHS piBHOBaru. TeH3opu
BEJIMKUX 1 Manux aedopmariiii. @i3udH1 piBHSIHHS JIHIKHOIT TEOPii MPY>KHOCTI. Y3aralbHeHUH 3aKOH
I'yka. 3akon [roamens-Heiimana. OCHOBHI MeTOIM pPO3B’SA3aHHSA NPY)KHUX KpalOBHX 3ajad.
Po3B’s13aHHS 337124 Teopii MPY>KHOCTI B MEPEMIIICHHIX Ta HANPYXXEHHAX. BapiamiiHuii MpuHIATT
MIHIMYMY TOTeHITiaabHO1 eHeprii (mpuHIun Jlarpamxa).

OcHOBHi 3aKOHHM Ta piBHSIHHA Teopii miaacruyHocti. OCHOBHI KpuTepii, mpu SKUX
BUHUKAIOTh TUIACTH4Hi naedopmarii. Pi3uyHi piBHAHHSA TEOpii MIACTUYHOCTI: TEOpis Malux
NPYXKHO-TTACTUYHUX AedopMariiil, Teopia Teuii. OCHOBHA crcTeMa PiBHSIHb T€OPIi MIIACTUYHOCTI,
sKa HeoOX1JHa JJIsl pO3B’sI3aHHs KpailoBuX 3aaa4. Po3B’sa3aHHA KpallOBUX 3aJay B IEpeMiLIeHHAX
Ta HanpyXeHHsIX. MeToau 3MIHHHUX IapaMeTpiB MpPY)KHOCTI Ta JOJATKOBUX HAaBaHTAXEHb JUIS
PO3B’A3aHHA KpaloBUX 3a/1a4 Teopii MIIaCTUYHOCTI. PO3paxyHOK eJ1eMeHTIB MallMH, sIKi IPaIloI0Th
B YMOBaXx IUIACTUYHOCTI.

OcCHOBHI 3aKOHHU Ta PiBHSIHHS CTAJIOI TA He cTaJIol Teopil moB3y4yocTi. OCHOBHI 3aKOHU Ta
PIBHSHHSI CTaJIol Ta HE CTajoi Teopii moB3ydocTi. MeToan po3B’si3aHHS KpaHOBHX 3a/1a4 B TEOpil
noB3y4ocTi. [1oB3y4icTh Ta JOBrOBIYHICTH MaTepialiB MPH CTAllIOHAPHOMY Ta HECTAI[IOHAPHOMY
HaBaHTa)XeHHi. JIOBrOBIYHICTh €1€MEHTIB MallINH, K1 MPaIOI0Th B YMOBaX MOB3YUYOCTI.

Teopist kosMBaHb Ta crilikicTb pyxy. PiBusuus Jlarpamxka apyroro poay. [loteHmianbHi,
ripockomiuHi Ta aucunatuBHi cuiu. JucunatuBHa Qyukuis Penes. Ilpunuun [MaminbronHa-
Octporpajacbkoro. KonmuBanHs JMiHIHHUX CHCTEM 31 CKIHUCHHOKO KIUJTBKICTIO CTETICHIB CBOOOJIM.
KpyrmibHi konmBaHHS BaiiB. KpuTW4Ha MBHAKICTH OOepTaHHs Bana. BiacTHBICTh KOJIHMBaHb
KOHCEepBaTHBHHUX cHcTeM. HaOirkeHi MeToan BH3HAUEHHS BJIACHUX YACTOT KOJIMBAaHb MPYKHUX
cucreM, Gopmyna Penes. BnactuBocTi BiacHuX 4acToT Ta (OpM KOJIMBaHb, IOJIOBHI KOOPJIUHATH.
Bumymeni konmBanHs, pe3oHanc. KonnBaHHS cucteM 3 po3IoIijIeHUMH NTapaMeTpaMHu: TI03/I0BKHI,
o0epTajibHl Ta NOMNEpedHi KojuBaHHA cTepxkHiB. CriMikicte no JlamyHoBy. Meron ¢yHkuii
JIsanyHoBa.

MicueBi HanpyskeHHs1. [IOHATTS PO KOHIEHTPALII0 HAIPYKEHb Ta 11 MOoKa3HUKHU. KoHTaKT
T1J1, KOHTAKTHI HanpyxeHHs. KoHTakTHI MILIHICTh Ta BTOMa.

Po3paxyHOK KOHCTPYKIii 32 IPAaHMYHHUM CTaHOM. PO3paxyHOK CTPHKHEBOI CHCTEMH 3a
TPaHUYHUM CTAHOM TP PO3TATY, KPYUEHH] Ta 3TUHI.

MiunicTs Ta pyiinyBanusi. ®i3uuHi ocHOBH Moy FOHra ta Mexi MIIIHOCTI Martepiaity.
Kpucraniuna OymoBa wmertaniB Ta Tunu 1 nedektiB. [lomKoIkeHHS Ta TMOUIKOAKYBAaHICTh
MmatepianiB. TpiliMHU, TPU THNM iX HABaHTaXEHHA. ACHUMITOTHYHUN PO3MOALT HAIMpPYXEHb Y
BepIMHU  TpiluHU. OCHOBHI TIOKa3HMKM Ta KpHUTepil TPIIMHOCTIMKOCTI  MeTaiB.
@DeHOMEHOJIOTIYHI OCHOBH MIITHOCTI MaTtepiaiiB. Y3arajabHeHUil kputepii minHocti [Incapenko-
JleGenena.

Hogi maTepianu. B’s3ko-TipykHi Ta B SI3KO-TJIACTUYHI MaTepiaiy, iX Mojeni. AHI30TpOIHI
Ta KOMIO3UIIIIHI MaTepialii: XapaKTepUCTUKH, KpUTEpil MIITHOCTI.

ExcnepumenTtanbHa MexaHika. MexaHiuH1 XapaKTepUCTUKN KOHCTPYKIIITHIX MaTepiaiB 1
METOAMKH 1X BU3HAUCHHS.

YucenbHi MeToaAM AMHAMIKM Ta MimHOCTi MammH. PisHOBHAM MMOXMOOK HAOIMKEHOTO
yucna, ix mxepena. [ificHi uncna y aBiiikoii cuctemi EOM. OmiHku moXuOOK mpu 00YUCICHHSX
Ha EOM. HaGmmkeHHs po3B’s13KiB KpailoBuX 3a1ad 3a MeTosioM Dyp’e. baszucHi GyHKIIIi, BUMOTH
no HuX. OCHOBHI MeTOAM DPO3B’sI3yBaHHsS KpahoBux 3amad: Penes-Pitna, byOonoBa-I'ansopkina,
3BAXCHUX TOXWOOK HAONMKEHHS, 3aCTOCYBaHHs BapiamiiHoro mnpuHnuny Jlarpamka. I[nges
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HaOIMKEHHS KpailoBoi 3a/1aui 3a METOA0OM CKIHYCHHHUX Pi3HHIb. [1es HaOmkeHHs KpaiioBoi 3a1a4i
32 METOJIOM CKIHYEeHHUX eJeMeHTiB. CKIHYCHHI €JIEMEHTH Ta OCHOBHI BUMOTH 110 HuX. [IpocTopoBe
CKIHYEHHO-EJIEeMEHTHE HAOJIKEHHS KpaloBHX CTalioHapHHX 3amad. Meron HeroToHa-Padcona
PO3B’s3yBaHHS HENIHIHHMX KpaioBUX CTalliOHapHHUX 3a7ad. [IpocTOpoBO-4acoBe CKIHYEHHO-
eleMEHTHE HaOMWIKEHHs KpaloBUX 3ajad MapabosivHoro Tuny. KiacuuyHi paBomapoBi Ta
TPUIIAPOBI CXEMH, YMOBHM CTIMKOCTI Ta BIJICYTHOCTI OCHMJIALIN po3B’si3Ky. IIpocTopoBo-uacose
CKIHYEHHO-eJIEMEHTHE HAaOJIMKEHHSI KpalOBHX 3a1ad rinepOosiunoro tuiy. Kmacuyni Tpumaposi
CXEMH, YMOBH 3aCTOCYBaHHSI.
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Poznin «I'TAPABJITYHI I IHEBMATHYHI MAIIIMHU TA CUCTEMU ITPUBOAIB»

1. Ilpwnnun aii, TAMOBI CTPYKTypHa 1 (PyHKIlIOHAJIbHA CXEMH, OCHOBHI MapaMeTpu
TiApaBIIYHOTO 00’ €MHOTO MIPUBOAY. Y MOBHI ITO3HAYEHHS.

2. Oco0JMBOCTI JUHAMIKHU TiAPaBIIYHOTO MOPITHEBOTO MPUBOJY, PO3PAXyHOK OCHOBHHUX
rapameTpis.

3. AmaparHi 3aco0u KepyBaHHsI B CUCTEMaX ITHEBMOABTOMATUKU. [IprKIa i BUKOPUCTAHHSI.

4. Tigpoanaparypa. 3arajibHi BiJOMOCTI Ta BU3HAYCHHS, Y MOBHI ITO3HAYEHHS.

5. TippaBnmiyni migcwiOBadi Ta CHiAKYIOYl NPUBOAM. 3arajibHi BiIOMOCTI, YMOBHI
[IO3HAYEHHSI, IPUKJIaJAd BUKOPUCTAHHS.

6. CrpyMeHeBi THEBMATHYHI €JIEMCHTH Ta CXEMHU BUKOHAHHS JOTIYHHMHA (DYHKIIH st
CHCTEM ITHEBMOABTOMATUKH.

7. llepexiani mpoliecud B TiApaBIiYHUX MEXaHI3MaX 3 ypaxyBaHHSM DPO3MOALIEHOI Macu
pinuau. YacToTHI piBHAHHS TiPOCHCTEM.

8. O0’emH1 HacocH Ta TAPOABUTYHH. 3araibHa XapaKTEPUCTHKA 00’ €MHUX T1IPOMAIIHH.
YMOBHI IO3HAYCHHS.

9. EmnepreTwuHi TOKa3HUKM Ta Koe(IiEHT KOPUCHOI Jii CHCTeM Ta IIPHUCTPOIB
TiApONPUBO/IIB.

10. IlepexinmHi mpouecH B TiApaBIiYHUX MeXaHi3MaxX 3 ypaxyBaHHSM pPO3MOIUIEHOI MacH
pinuau. Kputepii iuHaAMIYHOT OI[IHKH T1IPOCHCTEM.

11. TigpaBmiyai  kmanand  THCKy. [lpuHmmm — fmii, yMOBHI TO3Ha4€HHsS, OCHOBHI
XapaKTePUCTHKH, IPUKIIAN 3aCTOCYBaHHSI.

12. TliaroroBKka MOBITPs B CUCTEMaX MHEBMONPUBO/Y. 3aadi, CKJIaJ, MPUHIU [Iii, YMOBHI
MO3HAYEHHS.

13. TlepeximHi mporiecu B TpyOOIIPOBOIAX TipaBIivHIX MEXaHi3MiB. BibHI Ta BUMYIIICHI
KOJIMBAaHHS TUCKY B PiIMHI, HAOJIMKEHUH METOJl BpaxyBaHHS T1paBiIiuHUX ONOPIB CUCTEMHU.

14. TigpoanapaTtypa ISl peryiroBaHHS BUTpaTh poOouoi piauuu. Ilpunuun nii, ymMoBHI
MO3HAYEHHSI, IPUKIIAIA BUKOPUCTAHHSI.

15. JlpocenbHi €NEeMEHTH CUCTEM ITHEBMOABTOMAaTWKU. TumHM, 0COONMBOCTI, YMOBHI
MO3HAYEHHSI, PO3PaxXyHOK.

16. 3omnorHuKOBI TigponiacwitoBadi. CTOXaCTUYHI MapaMeTpu CTATHUYHUX XapaKTEPUCTUK
KEPYIOUHX JIPOCENIOI0UUX I'IPOPO3NOAITIBHUKIB.

17. Illecrepenni HacocH i rizpomoTopu. OCHOBHI XapaKTE€pPUCTUKH, YMOBHI MO3HAYEHHS,
3arajibHi BiJIOMOCTI.

18. CraTtuka mHEBMAaTUYHUX IPOTOYHUX Kamep.

19. Tlporecu B ymiIbHEHHAX PYXOMHUX 3’ €JHAHb, BATOKHU PiMHU, TUIIH YIIUIbHEHb.

20. PoGoui piguHH, SIKi BAKOPHUCTOBYIOTHCS B 00’ €MHOMY TipaBIidHOMY IPHBOII.

21. Oco06iMBOCTI 3aCTOCYBaHHS Ta KpUTEPii BUOOPY.

22. ]JlnHaMmika THEBMAaTHYHHUX Kamep.

23. PiBasirHs [I. BepHymm s TOTOKY pealibHOi pianHW. PiBHSHHS BHUTpaTH pPiIWUHH.
INapaBniuyHa mpoBIAHICTE TPYOOIIPOBOIIB.

24. Yucrora pobouux pinuH. ['a3u B pinuHax. SIBuina kasiTaiii Ta obuitepartii. 3aneXHiCTh
BJIACTMBOCTEH PIJIMH BiJl YMOB €KCILTyaTarlil.

25. XapakTepUCTUKU MHEBMAaTUYHUX KOMYHIKALIHHUX KaHAJIB.



26. IIpuHuumnoBa cxeM rigpasiiyHoro npusojaa. CraTuka cUiIOBOTO ImiIiHApa. [lomyctumi
IIBUJIKOCTI PyXy PIIMHU B TPYOOIIPOBOIAX.

27. Jlunamika rigpaBiIiqHOrO IPUBOAY Ta CIIOCOOH PETYITIOBAHHS MIBUAKOCTI pyXy po0604oro
oprany. PiBHSHHS pyXy NOPIIHS TiAPOIUTIHIpA.

28. IlHeBMaTH4HI CTPYMEHEB1 €1eMEHTH AUCKPETHOT Ail. Tumum, npuHIMIH i1, 0COOJIMBOCTI
BUKOPUCTaHHS.

29. Bu3HaueHHs BIacTUBOCTEH €JIEMEHTIB T'iIPONPUBOLY 33 JOINOMOIOK KOMII IOTEPHOIO
MOJIeTIIOBaHHs. MoJIeTfOBaHHS HENIHIMHUX CHUJI TEPTS B HAMPSMHIN BTYJI T1IPOIUIIIHApPA.

30. Inactunuati (mwmbepni) Hacocu Ta rigpomoTtopu. [lpunnun aii, pobounii 00’em,
0COOJIMBOCT1 KOHCTPYKTHBHUX PIIlICHbB.

31. Koncrpykuii Ta npuHIMOM Aii MHEBMAaTUYHUX MPUCTPOIB KEPYBAHHS Ta PETyIIOBAHHS
MeMOPaHHOTrO TUILY.

32. TigpomifcuitoBadl THITy COIUIO-3aCIiHKa 3 TONYACTHUM JApOCelieM Ta CTPYMUHHOIO
TpyOKoto. 32. PosmoxinpHi (Hampasistoui) rinpoamnaparu. Kiacudikariisi, yMOBHI MMO3HauYeHHS,
cxemu min’ eqHanHs. [Ipukiany 3acTocyBaHHS.

33. [IneBMaTWyHMii TOPIIHEBHA TNPUBIJ OJHOCTOPOHHBOI aii. YMOBHI IO3HAYEHHS,
CTaTUYHUU Ta JUHAMIYHUN PO3PAXYHOK.

34. T'ippasnivni ciinkyrodi npuBoau. CTaTHYHI XapaKTEPUCTUKH TiIPaBIIYHUX CIIKYIOUNX
MIPUBO/IIB.

35. PagianpHO-mIOpIIHEBI HACOCH 1 TigpoMoTopH. [IpuHIHMI 1ii, 0COGIMBOCTI 3aCTOCYBaHHS,
OCHOBHI XapaKTEPUCTHKH, YMOBHI ITO3HAYECHHSI.

36. [IHeBMaTW4yHMIA TOPUIHEBUH NPUBOJA JBOCTOPOHHBOI [ii. YMOBHI TO3HAYECHHS,
CTaTUYHUU Ta JMHAMIYHUN PO3PAXYHOK.

37. Huknosi rizponpuBoan. Jiarpama Ta nukiorpama Jii, 3araibHa CTPYKTYpa, JOTIYHUH
CHHTE3, 32CO0M KOHTPOJIIO 1 KEpyBaHHS.

38. AkciagpHO-TIOpIIHEBI Hacocu 1 Timpomoropu. [lpuHnmn naii, poGouwnii 06’e€M, yMOBHI
MO3HAYEHHS, IPUKJIIAIA 3aCTOCYBaHHSI.

39. [IueBmaruuHi gpoceni. Tumu, po3paxyHOK, YMOBHI IO3HAY€HHS, NPUKIAIU
BUKOPHUCTaHHS.

40. T'igpoaBuryHu mnocTynajgbHOro pyxy. lanpmiBHI mnpuctpoi. HernoBHOMOBOPOTHI
ripoABUTyHU. THIOBI cXeMH, 0o0JacTh 3acTocyBaHHA. [lepeBaru Ta HEMOJIKM KOHCTPYKTUBHHUX
CXEM.

41. Konauuionepu po6ouoi piauau. [Ipu3HaueHHs, TUNH, CKJIaJ, OCHOBHI PO3paxyHKH,
YMOBHI IO3HAYEHHS.

42. TlneBMaTM4Hi MOTOPHM Ta BHMKOHABYlI NPUCTPOI CHCTEM ITHEBMOINPHBOMAIB  Ta
mHeBMOaBTOMaTHKH. [lepeBaru, He0/iK1, OOMEKEHHS Y BUKOPHCTAHHI.

43. YnprpasBykoBa KaBitamis. CucreMu ToJayi piIMHE Ta PETYIIOBaHHS BHUTPATH
YIIBTPa3BYKOBUX JUCTIEPTaTOPIB.

44. PeneiiHi Ta aHAJIOTOBI JaTYMKH CUTHAIIB B cHUCTeMax rigponpuBoay, OCHOBHI
napametpu. [Ipuxiiaam 3acTocyBaHHS.

45. 1luxyoBl cHCTEMH THEBMOIIPHBOJIB 3  €JeKTpopeneHuM KkepyBaHHsAM. Ckian,
CTPYKTYpa, cxeMH KepyBaHHs. CepBiCHI pexXUMHU poOOTH CHUCTEM.

46. JlomateBi HacocH 1 TinpoanHaMivHi nepenadi. [IpuHmmm aii, 0co6IUBOCTI 3aCTOCYBaHHS,
OCHOBHI XapaKTePUCTHKH, YMOBHI II03HAYEHHSI.



47. KepyBaHHS IIBUAKICTIO PyXy BUXIJIHOI JIJaHKM B CHCTEMax ITHEBMOIPHBOJIY. THIOBI
CXEMHI PIIIeHHS, 0COOJMBOCTI BUKOPUCTAHHSI.

48. CeHcopu Ta JaTYUKH KOHTPOJIO TIapaMmeTpiB Jii TNPHUBOJIB: THCKY, BHTpATH,
HABaHTAXXCHHS, ITOJIOKEHHS, MBHAKOCTI. OCHOBHI XapaKTEPUCTHKH Ta BHUMOTH [0 3aco0iB
KOHTPOJIIO.

49. T'igpaBiivyHUNA PO3PAXyHOK TPYOOIIPOBOIIB Ta Ta30NPOBOIiB. [ i1paBniunuii yaap.

50. Meroan moOymoBM Ta TEXHIYHI 3acO0M CHUCTEM KepyBaHHs TinpompuBogy. OO6macti
3aCTOCYBAaHHS T1JIPaBIIYHUX CUCTEM KEPYBaHHSI, TOPIBHSIIbHI XapaKTEePUCTUKH, TIPUKIIAI.

51. 3acrocyBaHHsS TiApOra3oBHX aKyMYJSTOpIB B IIMKJIOBHUX CHCTEMax TipaBiIiuHUX
npuBoaiB. OCHOBHI TapaMeTpH, PO3PaxyHOK, MPUKJIAIHN TPUHITUTIOBUX CXEM.

52. HecrabinizoBaHuil pyX piAMHU B TPYOOIIPOBOIAX Ta ra3onpoBojaax. ['iapaBiiunuii yaap
Ta MOro Pi3HOBU/IU, BpaXyBaHHS MIPHU MPOCKTYBAHHI CUCTEM TiIPOIIPUBOLY.

53. Metoau noOyaoBH Ta TEXHIYHI 3aCO0M CHCTEM KepyBaHHs MHEBMompuBoxy. O6macti
3aCTOCYBaHHS ITHEBMAaTHYHUX KJIAMAHHUX Ta CTPYMHUHHUX CHCTEM KEpyBaHHS, IOPIBHSUIBHI
XapaKTEPUCTHKH, IPUKIIAI.

54. TennoBuil po3paxyHOK B IUKIOBHX CHUCTEMaX TiApaBIiYHUX OpUBOIiIB. OCHOBHI
napaMeTpH, PO3paxyHOK, IPUKJIAIU KOPETYBaHHS TIPUHITUIIOBUX CXEM.
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Po3nin <MEXATPOHHI CUCTEMHU B MAILIMHOBY 1Y BAHHI»

1. Cucremu MexaTpOHIKH, OCHOBHI CKJIQJIOBI, y3arajibHeHa CTPYKTYpa, OCOOIMBOCTI Oy10BH
Ta MPUKIAIU 3aCTOCYBaHHS.

2. OcobmuBOCTI  TUHAMIKM — TiIpaBIiYHOTO MOPIIHEBOTO MPHUBOAY 3  JPOCEIHHUM
pEryIIoBaHHAM IIBUAKOCTI Ta IPOMOPLIHHUM KepyBaHHSIM, PO3PaXyHOK OCHOBHHX ITapaMeTpiB.

3. Amaparni 3acobu 0OpoOKkM iH(oOpMalii B MEXaHOTPOHHUX cucTeMax. [lpuxiagn
BUKOPHUCTaHHS.

4, EnekTporiapaBiiuyHi 3aco0M peaiizallii CHUCTEM KepyBaHHS TiAPONPHBOMY. 3arajibHi
BIJJOMOCTI Ta BU3HAYECHHS, Y MOBHI 103HA4YEHHS.

5. EnexrtporiapaBniuHi MiACHIIOBAaYl Ta CIIAKYIOUYl MPUBOAM. 3arajbHi BiJIOMOCTi, YMOBHI
[IO3HAYEHHSI, IPUKJIaJd BUKOPUCTAHHS.

6. AsroputMmiyda MoBa LD Ta cTpykTypa Kepyro4HuX Hporpam Jjisi MEXaHOTPOHHHUX CHUCTEM
LIUKJIOBOT Mii.

7. IlepexigHi mpolecH B TiApaBIIYHUX MEXaHI3Max 3 YpaxyBaHHSIM pPO3MOAUICHOI Macu
pinuHu. YacTOTHI PiBHSHHS T1JIPOCUCTEM.

8. O0’eMHI Hacocu 3 MalIMHHUM KepyBaHHsAM. LS cucrema, ii OCHOBHI XapaKTEpUCTHKH.
[Tpukiaa NpUHIMIIOBOI CXEMU CUCTEMHU 3 JIBOMA BUKOHABUUMHM MIPUCTPOsiMU Ta LS peryntoBanHsIM
TUCKY. YMOBHI IO3HAYEHHS.

9. TumoBi cxeMH pO3BAaHTAXEHHS HACOCHOTO arperary Ta iX BIUIMB Ha €HEpPreTHYHI
MOKAa3HUKH Ta KOe(]ilieHT KOPUCHOT JIi1 CHCTEM MEXaTPOHIKH.

10. IlepexinmHi mpormecH B TiAPaBIiYHUX MEXaHI3Max 3 ypaxyBaHHSM pO3MOJUICHOI Mach
piauau. Kputepii TuHaMI4HOT OLIIHKH T1APOCUCTEM.

11. TigpaBniyHi KJIamaHW 3 MPONOPLIMHMM KepyBaHHSM, pPI3HOBUIM Ta OCOOJIMBOCTI
BUKOpUcTaHHA. [IpuHUMO 7ii, YMOBHI II03HA4Y€HHS, OCHOBHI XapaKT€PUCTUKH, HPUKIAAN
3aCTOCYBaHHSI.

12. AnropurmiyHa MoBa STL Ta cTpykTypa KepyrOUHX Iporpam AJisi MeXaHOTPOHHUX CUCTEM
IUKJIOBOT il

13. BpaxyBaHHS NEpexiJIHUX MPOIECIB B TPyOONPOBOAAX TiIPaBIiYHUX Ta MHEBMATUIHHX
CHCTEM IPUBO/IIB Ha 3aCO0U Ta AJITOPUTM KEPYBaHHS.

14. Tigpoamapatypa mJii peryjiioBaHHS BHUTpPaTH poOOYOi PIAMHU 3 MPONOPLIHHUM
kepyBaHHAM. [IpuHIMN 1111, YMOBHI IO3HAYEHHS, IPUKIIa 1 BUKOPUCTAHHS.

15. Anropurmiuna MoBa ST Ta CTpyKTypa KEpYIOUUX MpOrpam Jijisi MEXaHOTPOHHHUX CUCTEM
IIUKJIOBOT Aii.

16. EnexrtporizpaBiiuHi 30JOTHMKOBI TrigpomiacuitoBadi. CTOXacTW4HI MapaMeTpu
CTAaTUYHHUX XaPAKTEPUCTHK KEPYIOUUX JIPOCEIIOI0YUX T1IpOPO3MOAITHHHUKIB.

17. MexaTpoHHI CUCTEMH Ta IX OCHOBHI CTPYKTypHi piBHi. [Ipukiiag aBTOMaTu3oBaHOI
MEXaTPOHHOI CUCTEMH Ta MPUKIIAN TEXHIYHUX 3aC001B HAIIOBHEHHS CTPYKTYPHUX PIBHIB..

18. EnmexTpomHeBMAaTH4HI 3acO0M KOHTPOJIIO 1 KEpyBaHHSA, TpPHU3HAYCHHS, MPHUKIAINA
TEXHIYHOI peaii3auii, NpPUKIaJ BUPOOHHUYOI CHUCTEMHM 3 BHUKOPHUCTAHHAM 3ac0o0iB eNeKTpo-
ITHEBMOABTOMATHKH.

19. Pi3HOBMAM  TNPOMHUCIOBHX  KOHTpPOJIEPIB, OCHOBHI  IapaMeTpH, OCOOJMBOCTI
BUKOPUCTaHHA B CCTeMaX KepyBaHHs I'iIpo- 1 THEBMOABTOMATHUKH.

20. Peneiini 1aTYMKU Ta CEHCOPU MEXATPOHHUX CHCTEM aBTOMATHKH.

21. AnroputmiuHa MoBa LD Ta cTpykTypa Kepyrouux mporpam uis OaraTopeXMMHHUX
MEXaHOTPOHHUX CHCTEM IMKJIOBOI Aii.



22. Onuc cucTeMH AUCKPETHOI Aii 32 JTOMOMOTOI0 TaOJHIb CTaHy Ta TaOJUIb MEPEXOIIB.
3aranpauii Burisg CKH® ta CJIH®.

23. BrumuB yMOB Ta peXMMIB eKCIuTyaTallli Ha BHOiIp 3ac00iB KOHTPOJIO 1 KEpyBaHHS B
CUCTEMaxX MEXaTPOHIKH.

24. Anroputmiuna mMoBa STL Ta CTpykTypa Kepyrouux mporpam s 0araTOpeKUMHHUX
MEXaHOTPOHHUX CHUCTEM IHKJIOBOI Jii.

25. Onuc cucteM MUKIOBOT i 3a JOIMOMOTOI0 IUKJIorpaM. 300payKeHHs 3B’ A3KiB MiXK JisIMU
BUKOHABYMX MPUCTPOIB Ta 30BHIIIHIMU CUTHAJIAMHU 1 CUTHAJIAMH BiJl JaTYUKIB KOHTPOJIIO.

26. MojenoBaHHs AMHAMIKMA TiIPaBIi4YHOTO MPUBOAY 3 MPOIPAMOBAHUM KEPYBaHHSIM 1
JPOCEJIbHUM PETYJIOBAHHIM IIBUIKOCTI pyXy poOOYOro oprany.

27. AnroputmiuHa MoBa ST Ta CTpyKTypa KepyruuxX Mporpam Juisi OaraTopeXMMHHUX
MEXaHOTPOHHUX CHUCTEM IHKJIOBOI ii.

28. BusHaueHHS BJIACTUBOCTEH €JIEMEHTIB MPHUBOAY 3a JOMOMOTOK IMITalliiHOTO
MO/ICITIOBaHHS. MOIeIOBaHHSA i1 KJIallaHy TUCKY B CUCTEMI 31 3SMIHHUM HaBaHTa)KEHHSIM.

29. Taiimep B PLC mnporpami, 3araipHa CTPYKTypa, OCHOBHI MapaMeTpHu, MPHUKIAIU
MIpOrpaMyBaHHS Ta BUKOPUCTAHHS B aJITOPUTMI 3 KPOKOBOIO CTPYKTYpOro MoBoro LD.

30. Anroputmiuna MoBa STL Ta mMOKpPOKOBa CTPYKTypa KEpyKYHX Mporpam Jis
MEXaHOTPOHHUX CHUCTEM IMKJIOBOI JIii.

31. lippomigcuiaroBadi THIY COIJIO-3aCiiHKa 3 €JNEKTPOMArHiTHUM KEpyBaHHSAM Ta
TOJTYACTUM JIPOCEIIEM 1 CTPYMHHHOIO TPYOKO¥O.

32. Po3noninbHi (HampaBisifodi) TripoanapaTd 3 €JIEKTPOMArHiTHUM — KEpyBaHHSM.
Knacudikariisi, yMOBHI 1o3Ha4deHHsl, cxeMHu i’ eqHanus. [Ipuknaau 3actocyBaHHs.

33. AnroputmiuHa MoBa LD Ta mOKpOKOBa CTpPYKTypa KEpyrUHX HporpaMm Juis
MEXaHOTPOHHUX CUCTEM IMKJIOBOT Aii.

34. T'ippaBnivyni CIiAKYIOUYi NMPUBOAM MeXaTpPOHHUX cucTeM. CTaTH4HI XapaKTepUCTHUKH
TIPaBIIYHUX CIIIKYOUMX TPUBO/IIB.

35. BuxopucraHHs THEBMAaTHYHUX 1 TiIpaBIiYHAX BUKOHABYMX IPHCTPOIB B 3acobax
aBTOMATH3aIlii MEXaTPOHHUX CHCTEM.

36. AnroputmiuHa MoBa ST Ta TMOKpOKOBa CTPYKTypa KepyouyHX Iporpam s
MEXaHOTPOHHUX CUCTEM IMKJIOBOT Aii.

37. LlukioBl cUCTEMM TipONPHUBOJA 3 €IEKTpOpesleHUM KepyBaHHAM. Enektpopeneiina
peaiizalisi eleMeHTIB IaM ATl Ta JOT1YHUX (QYHKIIH.

38. [lneBmaTWyHi BHKOHaBYI  MpPUCTPOi 3  OicTaOiIBHUM Ta  MOHOCTaOUIBHUM
€IIEKTPOMArHiTHUM KepyBaHHSM, OCOOJMBOCTI 3aCTOCYBaHHS Ta MPUKJIAJA BUKOPUCTAHHSI.

39. AnroputmiuHa MoBa LD Ta mapanenpHa CTPYKTypa KEpyHOUHX Mporpam Juis
MEXaHOTPOHHUX CHUCTEM ITUKIIOBOI Jii.

40. IIukmoBI CHCTEMH ITHEBMOIPHUBOMIB 3 EIEKTPOPEICHHUM Ta MPOrpamMOBaHUM
kepyBaHHAM. CKiajl, CTpYKTypa, cxeMu KepyBaHHs. CepBicHI pexuMHu poOOTH cucTeM, 00JacTh
3aCTOCYBaHHSI.

41. Taitmep B PLC mnporpami, 3arajpHa CTpPYKTypa, OCHOBHI MapaMeTpH, NPHUKIAIHN
IIporpamMyBaHHs Ta BAKOPUCTAHHS B aJITOPUTMI 3 KPOKOBOIO CTPYKTYpoio MoBoto STL.

42. Anroputmiuyaa MoBa ST Ta mapanenbHa CTPYKTypa KEpYOUUX MporpaMm Ul
MEXaHOTPOHHHUX CHUCTEM ITUKIIOBOI Jii.

43. YnpTpasBykoBa KaBiTamisg. CHUcTeMH Mojadi piAMHMA Ta 3aCO0U PETyJIIOBAaHHS BUTPATH
YIIBTPa3BYKOBUX JIUCIIEPraToOpiB.
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44, ]JlaTuuKu, CEHCOPHU Ta IEPETBOPIOBAaUl CUTHAJIIB MEXaHOTPOHHHUX CHUCTEM.

45. Anroputmiuna MoBa STL Ta mapanenbHa CTpYKTypa KepylOUYUX IIporpam Jyist
MEXaHOTPOHHUX CHCTEM LIMKJIOBOT Aii.

46. BuxoHaBYi MpUCTPOi MEXaHOTPOHHUX CUCTEM Ha OCHOBI yJIbTPA3BYKOBHX KaBITAI[ITHUX
kamep. [TapameTpu, TUIIOBI XapaKTEPUCTUKH, 00JIACTI 3aCTOCYBaHHS.

47. MopaynpHuUM TaXia 10 MOOYI0BU MOJIeTIEH Ta CHCTEM MEXaHOTPOHIKH.

48. CeHcopu Ta JaTYUKUM KOHTPOJIIO TIapaMeTpiB [ii TPUBOMIB: THUCKY, BHUTpaTH,
HABaHTAXXCHHA, IOJIOKEHHS, MBHIKOCTI. OCHOBHI XapaKTEpPUCTHKHM Ta BHMOTH JI0 3aco0iB
KOHTPOJIIO.

49. Taiimep B PLC mporpami, 3aragpbHa CTPYKTypa, OCHOBHI MapaMeTpH, IPHUKIATH
IIpOrpaMyBaHHs Ta BAKOPUCTAHHS B aJITOPUTMI 3 ITapajeIbHO CTPYKTYporo MoBoro STL.

50. Metoau CTPYKTYpHOI'O CHHTE3Y CHCTEM MeXaHOTpoHiku. OOjacTi 3acTOCyBaHHS,
MOPIBHSUTbHI XapaKTEPUCTUKH, TIPUKIIAI.

51. T'impaBnivyHi IPUBOIM 3 EIEKTPOPEICHHUM Ta IPOTrPaMOBAaHUM KepyBaHHSIM. CTpyKTypa
MIPUHIIUIIOBUX CXEM, IIPUKIIAIN 3aCTOCYBAHHS.

PEKOMEH/IOBAHA JIITEPATYPA
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Pozain «<xABTOMATHU30BAHI JIOT'ICTUYHI CUCTEMMW»
1. ITpoexTyBaHHS JOTiCTUYHHUX CHCTEM
1.1. ®dynkmionanbHa, (ha3oBa 1 IHCTUTYIIHA CTPYKTYPHU3allisl IOTICTUHYHUX CUCTEM.
1.2. CtpykTypa TOBapy 1 MOCIYTH K JOTICTUYHOTO MPOAYKTY. BiIMIHHOCTI1 JIOTICTUYHUX CUCTEM
nociyr (SRL) Bix norictuynux cuctem ToBapi (CRL).
1.3. Etanu KUTTEBOTO IIUKITY JOTICTUYHOI cUCcTeMH. JIOTICTHUHUI UK Ta HOTO CKIIAJI0BI.
1.4. TToHATTA NOTICTUYHOI CTpaTerii MANPUEMCTBA: BU3HAYCHHS, TPU3HAYCHHS, OCHOBHE 3aBJIaHHS,
NPUHLIUITN BUOOpPY Ta popMyBanHs. ba3oBi J0ricTUYHI cTparterii mimprueMcTBa Ta IUBIXH 1X peasti3arii.
1.5. VY3aranbHeHW# anropuT™M IPOEKTYBaHHS JIOTICTMYHMX cucrteM. [lopsmok —aHamizy
JIOTICTUYHOI CHCTEMH.
1.6. ®akTopu BIUIMBY 30BHINIHBOTO 1 BHYTPIIIHBOTO CEPEAOBHINA HA JIOTICTUYHY CHCTEMY.
JloricTUuHUN ayauT MiJMPUEMCTBA.
1.7. TIoTyXHOCTI JOTiCTUYHOT CUCTEMH, METO/I! 1X MPOTHO3YBAHHS 1 ONTUMI3aIlii.
1.8. Ouinka ¢pyHKIIOHYBaHHS JOTiCTUYHOT cucTemMu Karteropii 1 XapakTepucTuKa MOKa3HUKIB
OLIHKH JIOTICTUYHOI CUCTEMU.
1.9. Banraxna oquHALA" K 00'€KT rapMOHi3alii MOTY>KHOCTEH JIOTICTUYHOT CUCTEMH.
1.10. Jlorictuuna iHdpacTpykTypa Ta ii ckiagoBi. Micue JOriCTHYHOI iHPPACTPYKTYpH B
CHCTEMi pUHKOBOI iIHQPACTPYKTYPH.
1.11. Ilonsrra ayrcopcunry. Buam ayrcopcunry. OCHOBHI MOTUBHU 1 KpUTepil MpUHHATTS
pillieHb PO 3aCTOCYBAHHS AyTCOPCHUHTY.
1.12. JloricTu4Hi onepaTopu, X TUIH 1 QyHKIII].
1.13. BipryanbHi mignpueMcTBa, iX Kiacu@ikaliifHi o3HaKW, (YHKIIOHAIbHI MOXKIUBOCTI 1
€Tary CTBOPEHHSI.
1.14. JloricTu4Hi LEHTPH, iX KIacu(iKallis 1 IPUHIIUIIOB] MOJEIII.
1.15. TpaauuiiiHuii Ta TOTICTUYHUN M1XOU 10 OpraHizalli BHyTPIIIHbOBUPOOHUYHNX CHCTEM.
[TopiBHSHHS TPATUIIHHOI Ta JIOTICTUYHOI BUPOOHUYHX (Distocodiid.
2. IIpoekTyBaHHS aBTOMATH30BAHUX TPAHCINOPTHO-CKJIAACHKUX CHCTEM
2.1. Knacudikariist TpaHCTIOPTHO-CKJIAJICBKUX KOMILUIEKCiB. DYHKIIIT CKIIa/iB Ta iX TUIIH.
2.2. Oco0aMBOCTI CKITAACHKUX KOMILUIEKCIB 1S 30epiraHHs TApHO-IITYYHUX BaHTaxiB. OOnaaHaHHS,
1110 BUKOPUCTOBYETHCS HA CKJIaZiaxX TAPHO-IITYYHUX BaHTaxiB. CTenaxi Ta iX kiacudikaris.
2.3. KoHTeltHepH1 MyHKTH, iX po3paxyHoK. O0naHaHHS KOHTEHHEPHUX ITyHKTIB.
2.4. OcobmuBOCTI CKJamiB CUMy4Ynx BaHTaxiB. OOJaHaHHS CKJIAIIB CHITyYUX BaHTaXIiB.
Po3paxyHok cuiiociB, pe3epByapiB, OyHKeEpiB.
2.5. Knacudikaris mpomucioBux po6oTi. KinematnuHa CTpyKTypa, KOHCTPYKTHBHI €JIEMEHTH
1 IpUBiA TPOMUCIOBUX poOOTIB. Buau 3axBariB mpoMHCIOBUX poOOTiB. CHUCTeMH yIpaBiiHHS
MIPOMHCIOBUMHU POOOTaMHU.
2.6. I'nyuka BupoOnuua cucrema (I'BC). CtpykTtypa Ta ocHoBHi 3aBmanHs ['BC. ®ynxumii
komnoHeHTiB ' BC cTOCOBHO TpaHCHOPTHO CKIIQACHKOTO KOMILJIEKCY.
2.7. TexHiuHi 3acO0M aBTOMAaTH30BAHOTO OOJIIKY BaHTaXiB. TeXHIYHI 3aCO0M BUMIpIOBaHHS
pIBHS BaHTaXy B CHJIOCaX, OyYHKepax 1 pe3epByapax.
2.8. EkoHOMIKO-MaTeMaTU4Hi1 MOJeNi Ui pO3B'I3aHHS ONTUMI3allifHUX 3a]a4 ONepaTUBHOIO
ranyBaHHsa TCK.
3. JloricTnyHe 00J1aIHAHHA TPAHCIIOPTHO-TEXHOJIOTIYHUX CUCTEM
3.1. OCHOBHI THITH TPAHCIIOPTHO-TEXHOJOTTUYHUX cucTeM. [Ipu3HadeHHs, Kiacu]ikaris TeXHIYHUX
3aco0iB TTC. Knacudikariisi TpaHCIOPTHUX CHCTEM Y BUPOOHHMYOMY TEXHOJIOTIYHOMY ITPOIIEC.
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3.2. 3aBaHTaXyBaJIbHI NPHUCTPOi B aBTOMAaTHYHUX JiHisAX. KoHBeepu nns Oe3mepepBHOTO
IIPUMYCOBOTO Ta IEPEPUBYACTOrO IPUMYCOBOI'O TPAHCIIOPTYBAHHS IITYYHUX JETaleH.

3.3. KoHCTpyKIii JOTKIB JJIT CAMOTIYHOTO Ta HAIMIBCAMOTIYHOTO TPAHCIIOPTYBAHHS OKPEMHX
JeTaneu Ta ix po3paxyHok. [IpoxigHicT AeTaliel B IOTKaX.

3.4. [THeBMOTpaHCIOPTHI CUCTEMH JJIs1 TPAHCIIOPTYBAHHS CUITyYMX BaHTaXIB.

3.5. TigpoTpaHCIOpTHI CHUCTEMH Il TPAHCIOPTYBAaHHS PIAMHHUX 1 CHITy9UX BaHTaXiB.
be3znanopuuit TpaHCIIOPT.

3.6. Meranpai Mamau. CXeMH METaIhbHUX MAIIMH Ta iX pO3paxyHOK.

3.7. bynkepu. Po3paxyHok OyHKepiB.

3.8. HakonuuyBanbH1 IpUCTPOT Ta KUBUILHUKH.

4, IuHaMika miTiioOMHO-TPAHCIOPTHUX MAIIUH

4.1 TlpuBencHHS 3O0BHINIHIX HaBaHTaXXEHb, JXOPCTKOCTEH, Mac 1 MOMEHTIB iHepuii B
PO3paxXyHKOBHX CXEMax MalIMH.

4.2 CxiaganHs piBHSAHb TUHAMIKH )KOPCTKUX CHCTEM.

4.3 CkiagaHHs piBHSHb JUHAMIKH IPYKHUX CUCTEM 3 OOMEKEHHUM YHCIIOM Mac.

4.4 BpaxyBaHHA B MaTeMAaTUYHHX MOJEJAX BAHTAXKOMIIIHMaIIbHUX KPaHIB MPUBEACHOI CHIIN
npuBoAY (B PYIIIHHUX 1 TATBMIBHUX PEXAMAaX).

4.5 Po3paxyHKOBI CXeMHU (IWHAMiI4HI MOJEJi) Ta PIBHAHHA PyXy MOCTOBHUX KpaHiB MpH iX
nepecyBanHi. Po3paxyHok koedilieHTIB qudepeHiiaTbHuX PIBHSIHb PYXY MOCTOBHUX KpaHIB MpHU
po0OTI MEXaHi3MiB IepeCyBaHHSI.

4.6 Metoauka onTHMi3allii XapaKTepUCTHK MEXaHI3MIB MEPEeCyBaHHS BaHTAXKOIIIIHMaTbHUX
KpaHiB 3a y3araJbHEHUM KPUTEPIEM.

4.7 BuzHaueHHs MyCKOBUX HaBaHTa)XKEHb 1 YMOB PE30HAHCY MEXaH13M1B IIEpeCyBaHHs KpaHiB.

4.8 3aBmaHHs yTHIII3AIIT €HEPril 3 METOIO 3armo0iranHs ii IIKiUTHBOTO a00 PYWHIBHOTO BILIHBY.
Po3paxynok OydepiB kpaHiB (Bi3KiB) IPU 3ITKHEHHI 3 TYIIMKOBUMH YIOPAMHU.

4.9 TpumacoBa po3paxyHKOBa cxema (IMHaMi4Ha MOJ€Jb) MOCTOBOIO KpaHa HpHU poOOTi
MexaHi3My niaiomy. Po3paxyHok koe(ilieHTiB JudepeHiaTbHIX PiBHAHb PyXY MOCTOBOT'O KpaHa
pu pobOTI MEXaHI3MY MiJIHOMY.

4.10 TIlepexigHi mpouecu Mpu poOOTI MeXaHi3My MiAHOMY BaHTaXy 3 JKOPCTKOI OCHOBH.
BusHaueHHs JUHAMIYHUX HaBaHTAXXEHb MPU MIAMOMI BaHTaXY 3 «I11IXOMJICHHIM.

4.11 PospaxyHkoBa cxema (qWHaMiuHa MOJENIb) KpaHa 3 PO3MOJIJICHOI Macol MPOJITHOI
Oy/10BU 1pH poOOTI MEXaHI3My HiaioMYy.

4.12 IlepexiaHi MpoOLIECH Ta JMHAMIYHI HAaBaHTAXXEHHSI B MEXaHI3MaxX [MOBOPOTY CTPLIOBUX KpaHiB.

4.13 VYnapHe HaBaHTaKEHHS MEXaHI3MIB 1 MallWH. YJapHe HaBaHTAXXCHHsS OJIHOMAacOBOI Ta
JIBOMACOBOI CUCTEM.

4.14 Po3paxyHOK BiOpOi30JI1Iii €JIeMEHTIB BaHTaKOM1IIHMaIbHUX MAIIHH.

4.15 JluHamiuHi HaBaHTaKEHHSI MiJ] Yac MYyCKY 1 3yIMHKU KOHBEEPiB. J[MHAMIUH1 HABaHTa)KEHHS,
10 JIIOTh Ha TATOBHI OpraH JIaHI[IOTOBUX KOHBEEPIB.

4.16 Po3sroiiyBaHHs BAHTaXIB, IO MEPEMIITYIOTHCS KpaHAMH.

4.17 CTiMiKiCTh BaHTaXOM111MaIbHUX KPaHIB.

5. liarHocTHKA i MpoMuUCc/I0OBa Oe3neKa MiliOMHO-TPAHCTIOPTHUX MAIINH
5.1 OCHOBHI MOHSATTSI TEXHIYHOI J1IarHOCTUKU 1 MPOTrHO3yBaHHs. [[ilarHOCTHYHI mapaMeTpu
TexHiuHOTro ctany [ITM.
5.2 TecroBe aiarHocTyBaHHs. DyHKIIOHATBHE JIarHOCTYBaHHSI.
5.3 Anani3 Texniunoro crany [ITM no merony baiieca.
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5.4 JliarHocTHKa 3y0UacTHX Mepenay, peAyKTopiB, BasliB, My(QT.

5.5 JliarHocTrka KaHaTiB, KAHATHUX OJIOKIB, OapabaHiB, TAKOBUX ITiJIBICOK.

5.6 JliarHOCTHKA KOJIOAKOBUX TajbM (A1arHOCTUYHI TapaMeTpH, HOPMHU, CXEMH IPUCTPOIB IS
JIarHOCTYBaHHS).

5.7 JliarHOCTHKA XO0BHUX KOJIC 1 IMAKPAHOBHUX KOJIM.

5.8 JliarHoCTyBaHHS METATOKOHCTPYKIIIM BAaHTAXKOMITHOMHUX MAIITHH.

5.9 MeToiMka eKCIepTHOTO 0OCTEKEHHS METAIOKOHCTPYKITIH BaHTaKOMIHOMHUX KpaHiB.

5.10 Crarnysi Ta AMHAMI4HI BUTPOOYBaHHS BaHTAXKOIII THOMHUX MAIIHH.

5.11 TIporuHo3yBaHHS 3JIMIIKOBOTO PECYPCY BAHTAXKOIITHOMHHAX MAIlIMH.

5.12 [liarHoCcTyBaHHS €IEKTPOBUTYHIB, TIarHOCTYBaHHS €JICKTPUYHUX CXEM CHIIOBHX JIAHITIOTIB
1 JIAHITIOTIB YIIPaBIiHHS BAaHTAKOMIIHOMHUX KpPaHiB.

5.13 IlepeBipka 3a3eMJICHHS BAHTa)KOITI IHOMHHUX KPaHIB.

5.14 Bi3yanbHO-ONTHYHI METOIU JIIarHOCTYBAHHSI.

5.15 EnexTpomarHitHi (BUXpECTPYMOB1) METOIH 1 3aCO0M JIIarHOCTYBaHHS.

5.16 Kamninspai metoau i 3aco0u AiarHOCTYBaHHSI.

5.17 MarHuiTHi MeTOI1 1 3aCO0M J11arHOCTYBaHHS.

5.18 Paniamiiini metoau i 3acobu AiarHOCTYBaHHSI.

5.19 YnbTpa3BykoBi METOU 1 3aCO0U JA1arHOCTYBAHHS.

5.20 KoHTpo:b 3BapHUX LIBIB 32 JOMOMOTOI0 YIBTPa3BYKOBUX METO/IIB.

5.21 MeTo aKyCTUYHOI eMicii.

5.22 BibpomaiarnocTrka. [liarHOCTHKA ITiIIIATTHUKIB.

PEKOMEH/IOBAHA JIITEPATYPA

1. Opranizaitist Ta poeKTyBaHHs JoricTHuHuX cucteM: [linpyunuk / 3a pex. mpod. M. I1. Jlenucenka,

npod. I1. P. Jlexorts, mpod. JI. I. Muxaitioroi. - K.: Lleatp yaboBoi miteparypu, 2010. — 336 c.
http://www.lib.nau.edu.ua/booksfornau/2010/Organiz%20ta%20proekt%20logistychnih%20syst
em-Denisenko.pdf

2. Kpukascokuii €. B., Uyxpaii H. 1., Yopnonuceka H. B. JloricTuka: KoMIeHaiyM i IpakTUKYM.
Hapuansuwuii mocionuk. — K., Konmop, 2009 — 338 c. http://www.twirpx.com/file/1062636/

3. Kpuxkascekuit €.B., Yopnonmcrka H.B. Jlorictuuni cucremu: HaBy. mociOauk. — JIbBiB:
Bunasuuntso HanionansHoro yHiBepcuteTy "JIpBiBcbKka nomiTexHika, 2009. — 264 c.

http://www.twirpx.com/file/1001923/

4. ITpous S.I. ABTOMaTH3allisi BUpoOHMUMX mpoleciB. HaBuanbHUN MOCIOHMK ISl TEXHIYHUX
criemianbHOCTel BHmUX HaBuainbHux 3akmanie / S.I. Ilpoms, B.b. CaskiB, O.K.
[xom3incekuit, O.JI. Jlsmyk. — Tepuomims: THTY im. I Ilymos, 2011. - 344 c.
http://libgen.io/_ads/EOF13EFFF134D61F2BB141A78C8B6ESA

5. MojeroBaHHs IUHAMIKM MeXaHi3MiB BaHTax<omiaioMaux Mainud / [Jlosetikid B.C., YoBHIOK
10.B., Hdixrepyk M.I".,, ITactymenko C.I1.]. — K. — Muxonais: PBB MJIAY, 2004. — 286 c.

6. Jlogeiikin B.C., PomaceBnu F0.0. [Ilunamika 1 omTuMmi3allisi peXUMIB PyXy MOCTOBUX
kpaniB. — K.: L{IT «kKKOMIIPIHT», 2016. — 310 c.

7. IliniioMHO-TpaHCIIOPTHI MalIMHK: Po3paxyHKH miAiiManbHUX 1 TPAHCIOPTYBAJIbHUX MAIIHH:
[Tinpyunuk / B.C. bonnapes Ta iH. — K.: Buma mik., 2009. — 734 c.

8. IlpaBuiia OynoBH 1 6e3meqHo1 ekciTyaTanii BanTaxkomitiimansHux kpanis: HITAOIT 0.00-

1.03-07. — K.: OcHoBa, 2007. — 312 c.
9. IlpaBuna OymoBu 1 Oesmeunoi excruryatamii migTi: HITAOIT 0.00-1.02-08. — K.:

Hepxripnpomuarisia, 2008.
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Po3nin « TEXHOJIOI'TSA MAIIMHOBY IYBAHHS1»

1. OcHOBHI MOHATTS i BU3HAYEHHS TEXHOJIOTIi MAIIMHOOYTYBAHHS SIK HAYKH

1.1. Texnonoriunuii mpomec. Omepariisi, yCTaHOB, TEXHOJOTIYHMNA mepexia. Tun
BUpOOHMLTBA. MacoBe, cepiiiHe, oJMHMYHE, OaraTOHOMEHKJIATypHE BUPOOHMLTBO. Meroau
BU3HA4YEHHs TUITY BUpoOHUITBA. [Ipunyck, onepaniiinuii npunmyck, 3aroToBka.

1.2. MamuHa sk 06’ exT BUpoOHUNTBA. Cayx00Be npu3HaueHHs MalvH. By30:1, ckiananbpHa
onuHuIl. CHUCTEeMHM TIOKa3HUKIB SKOCTI MamuH. [lOKa3HMKHM SKOCTI JeTaieil: reoMeTpuyHa
TOYHICTh, SIKICTb IMOBEPXHEBOTO IIApy, MIIHICTh, 3HOCOCTIHKICTh TOImIO. OCHOBH pPO3pPOOKH
KoHCTpyKIin neraneit. CAD-cucremu sk ckiagoBa CALS-TexHOMOTIH.

2. TexHoJI0TiYHi OCHOBM JOCATHEHHSA AKOCTI MAIIIMH

2.1. OcHoBu 0a3yBaHHsA. TeopeTHYHI OCHOBM BHM3HAYCHHS ITOJIOKEHHS TBEPAOro Tila y
npoctopi. [TousaTTs npo 6a3yBanns, 6a3u, Buau 6a3. OcHOBH BUOOPY TeXHONOT1uHUX 0a3. [IpuHImm
€JIHOCTI 0as3.

2.2. Teopis po3mipHux naHmoriB. OCHOBHI MOHATTS i BU3HAYCHHS PO3MIPHHX JIAHITIOTIB.
Metoauka mnoOymoOBM pPO3MIPHUX JAHIIOTIB. Po3MipHMII aHami3 TEXHOJIOTIYHUX MPOIIECIB.
BuzHaueHHs onepamiiiHux po3MipiB 3a JOIMOMOTO0 rpadib.

2.3. Tounicth 00poOku. CKi1amoBi MOXHMOKKH OOpOOKU. BiaxuieHHs po3MipiB aerajed Bij
HOMIHaJIbHUX. BU3HAUE€HHS TOYHOCTI BUTOTOBJICHHS METOIaMU MAaTEMAaTUYHOT CTATUCTUKYU. 3aKOHU
PO3CiIOBaHHS BUTIAIKOBUX BENIWYHH. [I[pakTHUHE 3aCTOCYBAaHHS 3aKOHIB PO3CIIOBaHHS PO3MIpPIB s
aHaJIi3y TOYHOCTI OOPOOKH.

2.4. Texuomoriuyna 06po0OroBanbpHa cuctema. Buus xopcTrocti TOC Ha OXUOKY 00pOOKH.
Metoau BuzHaueHHs xopctkocti TOC. JluHamiuHi sBuIa npu oOpoOui pizaHHAM. KonuBanHs
TOC ta meronu ix ycyHeHHs. | paHn4Ha rauMOuHa pi3aHHs 1 CTaNICTh MPoLecy 0OpOOKH.

2.5. BunuB 3HOCY IHCTpYMEHTY Ha TOYHICTbh 00poOKH. Po3MipHe 3HOIIYBaHHS Ta 3HOIIYBaHHS
3 BTpayaHHSM pI3aJIbHUX BiacTUBOCTeH. HacTporoBaHHsS Ta MiJHAJIArOHKEHHS PO3MIPHOIO
nanirora TOC. MeToau HacTpoOrOBaHHS.

2.6. BimuB TemioBuX sBHIN MpU 0OpoOLll Ha TOUYHICTH Ta SKICTh MOBEPXHEBOIO MIApY.
Temneparypui aedopmariit TOC. [lepepo3nonisi BHYTPIIHIX HAMpPyXeHb. MeTOIM BU3HAUCHHS
TEMIIEpaTypH B 30H1 pi3aHHs. MeTo1 BUMIPIOBaHHS BHYTPILIHIX HAIPYKeHb. MeToAM BUBHAYEHHS
CTPYKTYpH HIOBEPXHEBOIO LIapy Ta HOro e(eKTiB.

2.7. OnTuMmizaliss TEXHOJIOTIYHUX mporeciB. DopMymtoBaHHS —3adadi  ONTHMI3AIIi,
BU3HAYEHHS KpUTEpil0 (UM KpUTEpiiB), CUCTEMH OOMEXKEHb, Kepylouux BHMIpiB. Meroau
pO3B’s13aHHs 3a1a4i onTuMi3alii. OnTUMi3allis TEXHOJIOTIYHOT omneparlii.

3. OcHOBH pP0O3p0O0KH TEXHOJIOTIYHUX NMPOIECiB BUTOTOBJIEHHSI MALIIUH

3.1. Po3poOka TEXHONOTIYHOrO TpoIlecy fAK ITepaliiHuUil Mpolec MNPOEKTyBaHHS.
ABTOMATH3aIlisl TEXHOJOTIYHOI MIATOTOBKM BUpOOHMLTBA. CHCTEeMH aBTOMAaTH30BAaHOTO
npoekTyBaHHs TexHojoriunux npoueciB (CAITP TII). Crpykrypa i ocHoBHi 3aBganns CAIIP TII.
[TigroroBka BXinHOI iH(popMarii, 6a3u JaHUX, AITOPUTMHU, BUXIJHA iH(OpMAIis.

3.2. Bubip 3aroToBKH, SIK ITEpalifHANA MPOIIEC, M0 0a3yeThcs Ha €KOHOMIYHOMY KpHTEpii.
Metoau po3paxyHKy mnpumyckiB. Po3poOka mociioBHOCTI 0OpoOKHM MOBEpPXOHb JeTaneil Ta
BHU3HAUEHHS HEOOX1THUX nepexo1iB. OOrpyHTYBaHHS BUOOPY 00IalHAHHS Ta 1HIIOT TEXHOJIOTTYHOL
ocHacTku. [ImanyBaHHs po3MilIeHHS 00JafHAHHS Ha JUTHHUII MeXaHIgyHOTO 11exy. 3.3. BepcraTHi
npuctpoi. YuiBepcanpHi mnpuctpoi YCII, CPII. ba3oBi, ycTaHoB4i Ta 3aTHUCKHI €JIEMEHTH.
Metoauka po3paxyHKIB BEpCTaTHUX MNpPUCTPOiB. Po3paxyHKkuM Ha TOuHICTb. Po3paxyHku s
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BU3HAYCHHS HEOOXiAHOT cuiaM 3artucky. Bubip Tunmy mnpuBony. Po3paxyHKH CHIOBHX
NepeTBOproBaviB. BuzHaueHHs )KOPCTKOCTI.

3.3. Meroau migBuieHHs NpoaykTuBHOCTI. Illmsxu 1 3aco0m CKOpOYEHHS OCHOBHOTO
TexHosoriyHoro vacy. CywimeHHs nepexosiB. JudepeHiitoBanHs Ta KOHIICHTPAIS OIEpaIrii.
CkopoueHHS TONOMIXKHOTO yacy. ['pyrnoBa TeXHOJIOT1s.

3.4. ITonsaTTs TIpo cobiBapTicTh BUroTOBIICHHS. CKIa0B1 cO0IBapTOCTI MpoayKIlii. Meroau
KaJbKyJsMii cobiBaprocti. KoedirienT 3aBanTaxeHHs 001 JHaHHS.

4. TexHo0JI0Tisl BUTOTOBJIEHHS AeTaJIeil MallnH

4.1. Metoau 51e30B0i 0OpOOKM MOBEPXOHb JeTasiell MamuH. THUIOBI TEXHOJIOTIYHI CXEMH
TOKapHOi 00poOku. BepTaTu, 1HCTpyMEHT I TOKapHOi 00poOku. Pexumu o0poOku. Tumosi
TEXHOJIOTIYHI CXEMHU CBEpUTHIIBHOI 00poOKH. BepcTaTu, IHCTpYMEHT JIJIsl CBEPITHIIBHOT 0OpOOKH.
3eHKepyBaHHS, pPO3BEPTYyBaHHs, Hapi3aHHs pi3bOu. TuMoBI TexHONOTiyHI cxeMu ¢pe3epHol
o0poOku. Bepcratn, iHCTpyMeHT i ¢pe3epyBaHHS TMOBEPXOHb JeTaynield. THUIOBI cxeMu
cTpyraipHOi Ta 10BOaNbHOT 00poOKU. BepcraTu, iHCTpyMEHT.

4.2. Metoau 06poOku 3ydouacTux Koic. TexHOIOriuHI cxemMu 3y0000poOHUX omepartii s
MWTHAPUYHAX, KOHIYHUX, YepB’SYHHUX Koiic. Bepcratu, iHcTpymeHT. AOpa3uBHa 0O0poOKa
3yO4acTuX KOJic, TEXHOJOT1UHI cXeMH adpa3uBHOI 00poOKu. BepcraTu, iHCTpyMEHT.

4.3. Merogu aOpa3uBHOI OOpOOKM ITOBEPXOHb JeTajeii MammuH. TEeXHOJOTriYHI CXeMHu
BpPI3HOTO KpYyrJioro nutipyBaHHs, TOB3JI0BXKHBOTO KPYIJIOro 1 IUIOCKOTO IUTipyBaHHS.
XoHiHryBaHHs, cynepginimyBaHHs, oOpoOka BiUIbHMM abpa3uBoM. AOpa3uBHHUM 1 aaMa3zHUUN
iHCTpyMeHT. MeTonKa paBKH.

4.4. Enextpodi3uuHi Ta €IEKTPOXiMiuHI MeToau oOpoOKM nertaneil MammH. TeXHOJIOTiYHi
CXEMH, BEpPCTaTH, IHCTPYMEHT. 3MIIHIOBAIbHO-03/100J1t0BaJIbHa 00pOOKa MOBEPXOHD JIETalEH.

5. ABTOMATH3allisl TEXHOJIOTiYHUX MpoLeciB

5.1. ABTOMaTn30BaH1 1 aBTOMAaTU4YH1 BUPOOHUITBA. ['Hyuki aBTOMaTH30BaH1 TEXHOJOTIYHI
KoMmIuiekcu. OcoONMBOCTI Ta MOPSAAOK MOOYIOBH aBTOMAaTM30BAaHUX TEXHOJOTIUYHUX MPOILECIB.
[inmpoBi MeXaHi3MU JIJIsl aBTOMATH3AII11 TEXHOJIOTTYHUX MPOIECiB. ABTOMATH30BaHi Ta aBTOMATH4HI
KOHTPOJIbHO-BUMIPIOBAJIbHI KOMILJIEKCH. ABTOMaTH3allis CKJIaJalbHUX poOIT. 3acTOoCyBaHHS
po6otiB. Kimacudikariist po6otiB. POO0TH30BaH1 TEXHOJIIOTTYHI KOMIUIEKCH.

5.2. Texuomoriuni nporecu o0poOku Ha BepctaTax 3 UITY. OCHOBHI TEXHOJIOTIUHI CXEMHU
00po6ku. bararo onepariiini Bepcratu 3 UITY. CucreMu 3MiHN IHCTPYMEHTY. TEXHOJIOTTYHI CXEMH
(OpMOYTBOPEHHS CKJIAJHUX MOBepXOoHb. CucteMn aBTOMaTH30BaHOro nporpamyBaHHs CAIl nns
BepcratiB 3 UIIY. Bxinna iHdopmanis, crpykrypa i anroputmu CAIl, BuxigHa iHpopmaris.
Kopexkuis ¢popmMoyTBOproounx pyxiB, ONTUMI3alis pexumy pizanHs. Hanpsmku po3sutky CAM-
cucteM sk ckinanoBoi CALS-texHomorii.

5.3. lukoBi cHCTEMH aBTOMATUYHOTO YIpaBiiHHSA. (DyHKIIOHAIEHUH MOIYIh Ta THITH
(GYHKIIOHATBHUX MOAYJNIB. MeToau po3poOKH JIOTIYHHMX Ta LMKIOBUX aBTOMariB. Metoau
armaparHoi Ta mporpaMHoi pearizanii ukiIoBux CAY.

5.4. be3nepepBHi CUCTEMU aBTOMAaTHYHOro ympasiiHHA. DyskmionansHi cxemu CAY
cTabimi3alii, MporpaMHOTO YIPABIIHHS, CIIKYIOUHMX CHCTEM Ta aJAanTHBHUX CUCTeM. [loHSATTS
nepenatHoi QyHKii, cTpykTypHOi cxemu CAY Ta 00’e€KTy, IO yNpaBiseThCs. XapaKTePUCTUKU
chcTeM 1 00’€KTiB: yacoBi 1 yacToTHi. CTamicTh Ta AKICTh CUCTEM 1 00’ €KTiB. MeToau MiABUIIECHHS
skocTi CAY B MeTasioo0po0iri.
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6. OcHOBM yNpaBJIiHHSA T€XHOJIOTIYHHMHM ONlepalisiMu 00pOOKH pi3aHHAM

6.1. Y3aranpHeHa CTPYKTypHO-TIapaMETpUYHA MOJEIbh MpPOIeCy pi3aHHS B 3aMKHEHIH
npykHii TOC. OCHOBHI NPHUHIMIMN ONTHMAJIBLHOTO YIpaBliHHI. MeToau yIpaBiIiHHSA 3a
MMOTOYHOIO, alIPIOPHOIO Ta AMOCTEPIOPHOIO iH(POPMAIII€TO.

6.2. Yopasninas quHaMmivHuMy napamerpamu TOC. JlnHamiuHI KOMIIEHCATOPU KOJIMBaHb Ta
ix pospaxyHok. TexHomoriyna craakoBicTe (GopMu Ta i1 3aleXHICTH Bi ()OPMHU 3aroTOBKH,
muHaMigHUX apaMeTpiB TOC 1 pexxuMy pizaHHs. IPOTHO3yBaHHS TEXHOJIOTTYHOI CIIaIKOBOCTI.

6.3. Yopasninas npouecamu adpa3uBHOI 00poOku. MeTonu MpOEKTyBaHHS ONTUMAIbHUX
nporieciB abpasuBHOI 0OPOOKH [T BPI3HOTO KPYTJIOTO IUTi(yBaHHS, TOB3I0BKHBOTO LTI yBaHHS,
TUTOCKOTO HUTi(hyBaHHS.

6.4. YnpaBninus nporecamu o0poOku Ha Bepcratax 3 UITY. 3aranbHi NpUHIMIM yIIPaBIIiHHSL.
MareMaTtuuHi MOZEII TOKapHOi Ta ¢pe3epHoi 2,5-D 00poOKkH MOBEpXOHb JTIOBUILHOI (hOPMH.

6.5. Yrpaninas nporiecaMu 0OpoOKH CKIIAIHHUX MTOBEPXOHb JeTaneid MamuH. TexHOIOTIuH1
cxemu Ta ocobmuBocti 00poOku. CAII sik 3aci0 ynpasiiaHS nporecoM 00poOku Ha Beperati 3 UITY
3a ampiopHow iH(opmariero. Kopekuis (GopMOyTBOpIOIOUMX TpaEeKTOpili Ta aBTOMAaTH4YHE
BU3HAYCHHS 3aKOHIB YIPABIIHHS PSKUMAMU Pi3aHHS.
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Posnin «OBJIAJTHAHHS TA TEXHOJIOT'TI BAPOBIB IIACTUYHOT'O
®OPMYBAHHS KOHCTPYKIIN B MAIIMHOBYIYBAHHI»

I. TEOPISI OBPOBKH METAJIIB TUCKOM

1. ®i3uunHi ocHoBH TuIacTHyHOI Aedopmarii. bynosa meraniB i craBiB. Cunn 3B’s3Ky B
KpUCTaJlaX; TUIH KPUCTATIYHUX PEIITOK; KpUCTAIOrpadivyHi TUIONTMHY 1 HAPSIMKH Ta iX 1HICKCH.

2. Ilpomec mmactuuHOoi aedopmarlii B MOHO- 1 MOJIKpUCTajdaX; MEXaHI3MH XOJOIHOT
tacTHaHoi Aedopmarii; neeKkTu KpUCTaliqHol pemIiTKy 1 iX poib B IUIACTH4HIN nedopmartii;
BIUIMB PO3Mipy 3€pHa Ha IJIACTUYHICTH 1 OMip IUIACTHYHIN 1edopMarlii; KpuBi 3MIITHEHHS.

3. BB TemnepaTypu Ta MBHUIAKOCTI AeGOpMyBaHHS Ha MPOIEC i MEXaHI3MHU IUIACTHYHOI
nedopmarii; kracudikamis 1 BUAM MIaCTUYHOI Aedopmaliii B 3aleXHOCTI BiJl TEMIeEpaTrypH 1
MIBUIKOCTI JeopMyBaHHS, BIUIMB TEMIIEpaTypd Ha ONIp IUTACTHYHIA aedopmarlii; BIUIUMB
IIBUJIKOCTI HA OMIp IUIACTUYHIN AedopMallii; SBHILE HAIIIACTHIHOCTI.

4. Ilepeminienss 1 nedopmaiiii 3a mpy>kHBOI MIacTUYHOL Aedopmartii; TeH30p nedopmariii i
mBUAKOCTeH nedopmalliid, iX KOMIIOHEHTH 1 I1HBapiaHTH, YMOBHM CyMiCHOCTI aedopmamiii i
HECTUCKAEMOCTI.

5. HanpyxeHHst B TBepAOMY J1ehOpMYEMOMY TiJIi; TEH30p HAIMPYKCHb, HOTO KOMITOHEHTH 1
igBapianTH. HampyXeHHs B IUIOIIMHAX HAXWJIECHHX N0 oceil kKoopauHat. [lmockuii HampyXeHui
CTaH.

6. udepeniiiini piBHIHHS PiBHOBAry.

7. Teopist TOJNOBHUX NOTUYHUX HampykeHb. EHepretuuna Teopis miuactuuHocTi. Oxpemi
BHIAJKH OCHOBHOTO PIBHSHHS IUIacTUYHOCTI. KaHoHiuHe piBHSHHSA IuractuyHOCTi. KoedimienT
Jloge.

8. MeToau BU3HAYCHHS TUTOMUX 3YCHIIb 1 eHEPTii IehopMyBaHHS: METO CyMICHOTO PillICHHS
HaOJIMKEHUX PIBHSAHB PIBHOBATH 1 MJIACTUYHOCTI; METO/ JIiHIM KOB3aHHS, EHEPreTHYHI 1 BapialliiiHi
METOJM; MOHSTTS PO METOAN HUKHBOT OL[IHKH, YMCETbHI METOH.

9. BusHaueHHsI TMTOMUX 3YCHJIb 1 €HEprii IPH pi3aHH1, 0Ca/PKyBaHH1, POLIMBIIi, IPECYBaHHI,
MIPOJOJIBbHIN MPOKATI, THYTTI, BUTSIKIII.

10. ®i3uyHa npuposa KOHTAKTHOrO TepTsa. Buam koHTakTHOro tepts. dDakTtopu, wLI0
BIUIMBAIOTh Ha KOHTaKTHE TepTs. EKcrepuMeHTallbHI METOAM BU3HAYEHHS KOEPILIEHTY
KOHTAaKTHOTO TEPTH.

II. TEXHOJIOI'TYHI MPOHECHU OBPOBKHU METAJIIB TUCKOM

1. HarpiB mMertany mij KyBaHHS Ta 00’ €MHE IITaMITyBaHHS; BUJM HArPiBY iX XapaKTEPUCTUKH 1
o0JacTh 3aCTOCYBaHHS; TEIUIOOOMIH 1 TerJonepenaya MpU HarpiBaHHI METaly Ta OXOJIOJKEHHI
MeTally, peKMMH HarpiBy 1 OXOJIOIXKEHHS.

2. Knacudikarist omepariif i po3paxyHOK MEpEeXo/iB BUIBHOTO KyBaHHS; TEPMOMEXaHIUHUI
PEKUM KyBaHHS METAIB 1 CIUIaBIB; OCOOJUBOCTI KyBaHHS KPYITHUX 3JMBKiB; BUOIp 00JIaJHAHHS.

3. Pi3aHHS COPTOBOTO MPOKATy HA 3arOTOBKH TIiJT 00’ €MHE IITaMITyBaHHS; METOIH TTiBUIIICHHS
TOYHOCTI 3arOTOBOK IO BiJIPi3al0ThCs 1 IKOCTI MOBEPXHI 3pi3y.

4. O6’emue mramnyBaHHs Ha Monortax, KI'THII, rigponpecax i ropu30HTalIbHO-KYBAJIbHUX
MalIMHax; Kiacu(ikaiis mTaMIyBaHb, po3paxyHOK 1 MPOEKTyBaHHS NEPEX0/IiB, pyyaiB 1 IITAMIIIB
B IIIOMy; 0e30010iiHe Ta Ge3HaxWiIeHe IITaMIyBaHHS 1 HOro posib B MiABUIIEHHI KOEQILIEHTY
BUKOPUCTaHHS METay.

5. XonoaHe BHCcaKyBaHHA 1 XonoaHe 00’ emue mramiyBanHs (XB 1 XOIII); marepianu s
XB 1 XOII; xnacudikaris neranerd i moOynoa mepexofis; mactuna mais XB 1 XOII; BuOip
o0JaiHaHHs; OTPUMAHHS TOYHHX 3aroToBOoK ayst XB 1 XOIII.
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6. IIpomecu nmpokaTKu, BAIBIIOBAHHS, HAKATKHU, PO3KATKH 1 00KaTKK; 00poOKa Ha poTaliiHuX
MallliHaX, PO3pPaxyHOK MEPEXO/iB 1 IPOEKTYBAHHS OCHACTKH.

7. Pi3aHHA N1MCTOBOrO MeTaly Ha HOXUIIX; THIM HOXHIb 1 00JacTh 3aCTOCYBaHHS.
INapomexaHiyHe pizaHHS JUCTOBUX MaTepiajiB 1 pi3aHHS 3 BAKOPUCTAHHIM €HEPTii BUIPOMIHCHHS
nazepy, 00JacTi IX palioHaJbHOro 3actocyBaHHs. HanpyxkeHo-nedopMoBaHU cTaH pO3AUIBYUX
oTiepalliif; BIUIMB 3a30py Ha MPOIIEC Pi3aHHs 1 SIKICTh MOBEPXHIi 3pi3y; YUCTOBA BUPYOKa 1 MpOOMBKa
Ha CHeUialbHUX Tpecax; BU3HAUYEHHS 3ycWib 1 BHOIp O0O0JaJHAHHS; PO3PAXyHOK BHUKOHABYHMX
PO3MipiB IIyaHCOHIB i MaTPHIIb.

8. I'myrTsa neraneid 3 JUCTOBUX 1 MPOQUIBHUX 3aroTOBOK; KiacHQikallis neraneil i THUIMOBI
TEXHOJIOT1YHI ITPOIIECH 1 CXEMHU THYTTS; HAPYKeHO-1e(OpMOBaHUH CTaH 1 3TMHAIbHI MOMEHTH IPH
MPY>KHBOMY 1 YHCTOIUIACTUYHOMY 3THHI; TPYXHUHIHHS TNPU THYTTI 1 HOro pO3paxyHOK IpH
MIPOEKTYBaHHI MITAMIIiB; 0OCOOTUBOCTI THYTTS B IITAMIIaX; PO3PaXyHOK 3yCHJIb 1 BUOIp 0OIafHAHHS.
Oco6auBOCTI THYTTS 3 PO3TATOM 1 00aCTh 3aCTOCYBAaHHS 1IbOT'O MPOLIECY.

9. Butspkka, kimacudikailis AeTaneil i croco0iB BUTKKH, HANPYKEHO-Ie()OpMOBaHHI CTaH
[IPU BUTSTYBAaHHI BICHMETPUYHHX JIETAJICH 3 130TPOITHOTO MaTepiaily; BIUIMB aHI30TPOMI] Ha MPOIeC
nedopmanii mpW BUTATYBaHHI; PO3PAaXyHOK 3arOTOBOK IPH BHTATYBaHHI BICECHUMETPHUYHUX
JeTaneid: 0COOIMBOCTI MPOILECY BUTATYBAHHS JeTaliell Tumy KopoOok. Po3paxyHok i moOynoa
NepexoiB IpU BUTATYBaHHI JieTajnel TUIoBuX (opM. Po3paxyHOK THUCKY NpHXKUMY, 3yCHIUIA Ta
poOOTH BUTATYBaHHS 1 BUOiIp 001aiHAHHS; METOAM IHTEeHCU]IKAIlT TpOollecy BUTATYBaHHS 1 00J1aCTh
iX BUKOpHCTaHHS. MacTuia npu BUTATYBaHHI, X CKJIaj 1 Kiacudikaiis.

10. ®opmyBanbHi omepallii JUCTOBOTO IITaMIyBaHHA: penbedHa (HOpMOBKa, BiIOOPTOBKA,
00XUM, po3/1ayua; HANpyKeHO-IehOPMOBAHUIN CTaH 1 BU3HAYCHHSI JOITYCTHMOTO ()OPMO3MIHCHHS;
BHOIp 00JIaTHAHHS 1 €JIEMEHTH KOHCTPYKI[I OCHACTKH.

11. TIpoexkTyBaHHS TEXHOJOTIYHUX IPOILECIB 1 KOHCTPYIOBAHHS ILUTaMIIB JJs JHCTOBOTO
LITAMITyBaHHSI, OCHOBHI PO3PaxyHKH Ha MIIHICTb 1 KOPCTKICTh; BHOIp MarepiaiiB JUlsl JeTanen
LITaMIIIB, iX ME€XaHIuHa 1 TepMiuyHa 00poOKa, METOAM MIABUILEHHS CTIKOCTI IITAMIIOBOI OCHACTKH.

12. OcHoBHI MOHATTA Npo CTPYKTYpY 1 3amaui CAIIP TexHomorii i OCHaCTKU AJIsi KyBaHHS,
00’€MHOr0 1 JMCTOBOIO INTAMITYBaHHS, OCHOBHI BHMMOTM JI0 OCHACTKM JJIsi THYYKHX
aBTOMATH30BaHUX BUPOOHHUIITB.

II1. OBJJAJHAHHS AJ151 OBPOBKH METAJIIB TUCKOM

1. KpuBomumHi KyBaJbChbKO-TIPECYBaJIbHI MAIIMHU; Kilacuikallis MO KIHEMaTHUYHUM 1
KOHCTPYKTUBHUM O3HaKaM, iX KIHEMaTHKa, KIHETOCTaTHKa 1 JMHaMiKa, PO3paxyHOK BY3JiB
MPUBOAY, Fpadiku JOMYCTUMHUX 3YCUJIb.

2. Myt 1 rampma, CHCTEMH YNpPaBIiHHS 1 3amo0iraHHs KPHUBOIIMIHHUX KyBaJbChKO-
IpecyBaJlbHUX MaIlMH; 3acO0M MexaHi3alii 1 aBTOMaTH3allii B YHIBEpPCAJIbHHUX KyBaJIbChKO-
MpeCcyBaIbHUX MAIllMHAX; PO3PaXyHOK iX mapaMeTpiB.

3. Po3paxyHOK Ha MIIHICTh 1 )KOPCTKICTh BaJliB, MIATyHIB, TIOB3YHIB, CTAHWH; TEXHOJIOTIS i
oOllalHaHHS JUIsl BUTOTOBJEHHS OCHOBHUX JeTaleil 1 BY3JiB KPHUBOIIMIIHUX KYyBaJbCbKO-
NpecyBaJIbHUX MAIlMH; CKJIalaHHs 1 Halaro/pKyBaHHs MallliH.

4. KpUBOLIMIHI 1 KPUBOIIMITHO-PUYAXKHI KYyBaJIbChKO-TIPECYBaJIbHI MALIMHU CIIELIaIbHOTO
MPHU3HAYCHHS: TPECH Ui TIIMOOKOTO BUTSATYBAaHHS 1 YHCTOBOI BHUPYOKH, UYEKAaHKH, THYTTS;
0COOJIMBOCT1 KIHEMATHKH 1 pO3paXyHOK OCHOBHHX MapaMeTpiB.

5. KpuBommrmHi npecu A rapsyoro 00’€MHOTO IITaMITyBaHHS TOPU30HTAIbHO-KYBaJIbHI
MamuHUA. OcoOIMBOCTI KOHCTPYKIIT 1 pO3paxyHOK OCHOBHHUX IapaMeTpiB; MaTepiall OCHOBHUX
neTanei, ix oOpoOka i CKiIagaHHs.
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6. JlucTomramMnyBajgbHi 1 KyBaJbChKO-TIPECYBaJIbHI aBTOMAaTH; THIH, TNPU3HAUYCHHS,
0COOTMBOCTI KOHCTPYKIIIT 1 KIHEMATHKHU; IIUKJIOTPAMH.

7. TigpaBmivHi mpecu I KyBaHHs, 00’€MHOTO0, JINCTOBOTO IITaMITyBaHHS, NMPECyBaHHSA 1
OpuKeTyBaHHS; KiacudiKallis 1 THH TPHUBOIB; KOHCTPYKIliS 1 OCHOBH PO3PaxyHKY CIIEMCHTIB
MPUBOJTY, MEXaHI3MIB 1 arapaTypu YIpaBIiHHS 1 KOHTPOJIIO; KiIacu(ikailisi 1 KOHCTPYKIIisl CTAaHUH;
PO3paxyHOK CTaHUH, MOINEPEYMH, KOJOH; Marepiaiid i 0O0poOKa OCHOBHUX KOHCTPYKTHUBHHUX
€JIEMEHTIB IPECiB; THYYKI aBTOMATHU30BaHI MOAYJ Ha 0a3i TrigponpeciB i NEPCHEKTHBH PO3BUTKY
riipomnpecoBoro o0IaHAHHS.

8. Mammuu ynapHoi Aii uis oOpoOKH MeTaiB THCKOM; KiacH(ikallis Mo TUIY HpUBOJA,
MPU3HAYCHHIO 1 KOHCTPYKTUBHUM O3HakaM. EneMeHTH Teopii ynapy 1 eHepreTHdHHi po3paxyHOK
MPUBOIa MAlTUH YAApHOI Mii; PSKUMH 1 IUKJIM POOOTH MApOIOBITPSHUX MOJIOTIB 1 pO3paxyHOK iX
OCHOBHUX TapaMeTpiB; KOHCTPYKLis, PO3PAXyHOK, BUTOTOBJICHHS 1 CKJIaJaHHS OCHOBHHX BY3IIiB
MapoMNoBITPSIHUX MOJOTIB. [IprBOIHI MHEBMATHUHI MOJIOTH; OCHOBHI THIIH, CXE€MHU YIPABIIiHHA,
UK pobotH, enepreTrka KK/I; KOHCTpYKIIiT OCHOBHUX JA€Tajei, MaTepialiu s iX BUTOTOBIICHHS,
o0po0ka.

9. CrneuianpHi MalTMHY AJ11 0OpPOOKHU METaiB TUCKOM; KyBaJIbHI BajbIli 1 MPOKATHI CTAHH AJIS
BHUTOTOBJICHHSI 3arOTOBOK MAIIMHOOYMIBHUX JETaJel; MPUHIMN Mdii 1 pO3paxyHOK NPHBOIY,
poTaliiiHi i paaiadbHO-KyBaJIbHI MATUHU; KIHEMATHYHI CXEMH, €JIEMEHTH PO3PaXyHKY PUBOJY.
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Po3ain «TEXHOJIOT'TI KOMIT'FOTEPHOI'O KOHCTPYIOBAHHSA BEPCTATIB,
POBOTIB TA MALIWH»

1. MeTanopi3ajbHi BepcTaTi: KiHeMaTHKA, IPOEKTYBAHHSA, PO3PAXYHOK

1.1. 3aranpHi OPUHOMOM TPOEKTYBaHHS  BepCcTariB. 3abe3MeYeHHS MOKa3HHKIB
IIpaLe3JaTHOCTI Cy4acHUX BepcTaTiB. Po3po0ka TEXHIYHUX XapaKTEPUCTUK Ta KOMIIOHOBOK.

1.2. Knacudikanis BUKOHaBUMX PYyXiB BepcTaTa. PiBHSHHS HAaCTPOIOBAHHS KiHEMaTHYHHX
JaHLooriB. Metoau GopMOyTBOPEHHS TOBEPXOHb Pi3aHHIM.

1.3. Meronu BUTOTOBICHHSA LWIIHIAPUYHUX MPAMO3YOHUX Ta KOCO3yOWX 3y0UacTHX KOJIIC.
MeTtoau BUTOTOBJICHHS 4Y€pB’SYHHUX KOJiC. MeToau Hapi3aHHA KOHIYHUX KOJIC, MOHSATTS IIPO
TUIOCKE BUPOOIISIFOUE KOJIECO.

1.4. Oco6muBocTi kinematuku BepcTatiB 3 UIIK Ta 06po6mrorounx 1eHTpiB.

1.5. [IpuBoam MeTanopizaabHUX BepcTatiB. OCOOIMBOCTI MPOESKTYBAaHHS IPUBO/IIB TOJIOBHOTO
pyxy Ta monady. Bubip enekTpoABHIYyHIB Ta PO3PAXyHOK iX pEeXUMy poOOTH 1 HEoOXimHOT
MOTY>KHOCTI.

1.6. Kinematnynuii anani3z kopobok nepenad. [IpoekryBanHs nmpuBOAiB 3 O€3CTymiHYACTUM
pEryIIOBaHHSIM IIBUAKOCTEH.

1.7. Bumorn 1o TATOBHUX MPHUCTPOiB mpuBOAiB moaauy BepcrartiB 3 UIIK, 3abe3neueHHs
0€33a30pHOCTI PyXOMUX 3'€THAHb.

1.8. IlpoekTyBaHHS WINUHAEIBPHUX BY3MIIB MeTanopizadbHUX BepcrTaTiB. [lopiBHsUIBHA
xapakrepuctuka onop LIIB. KoncrpykrusHa peanizaiis 11IB Ha onopax piJMHHOTO 1 1a30BOro T€PTs
Ta Ha omnopax Ko4yeHHsA. KOHCTpykuii MNMHIENbHUX ONOp, 3aco0u iX perynatoBaHHsA. Cxemu
KUBIICHHS Ta KOHCTPYKIIi IPOCENiB MINMWHACIHHUX OMop KoB3aHHS. CHCTEMH 3MalryBaHHS
UINUHIEIBHUX By3/liB. Bubip Tumy Ta KOHCTpYKTMBHa peani3aiis yuiiibHeHb. CTaTWYHMHA Ta
OUHaMIYHUN po3paxyHok I1IB.

1.9. TIlpoexTyBaHHS TSTOBHX TMPHCTPOIB TPHUBOIIB JiHiitHOrO pyxy. [lopiBHsuTbHA
XapaKTepUCTHKA TATOBHX MNPUCTPOIB. Po3paxyHOK Ta KOHCTPYKTHBHa peajizallis HPHUBOIIB 3
I'BUHTOBUMM ITapaMU KOB3aHHS Ta KOYEHHs. POJMKOBI Iu1aHeTapH1 TBUHTOBI Iiepeadi.

1.10. IIpoexTyBaHHS HAPSIMHUX MeTalopi3albHUX BepcTaTiB. Bubip THmy HanmpsAMHUX Ta iX
MOpIBHSJIbHA XapakTepucTuka. KOHCTpyKTHBHa peaiizaiisi HanpsMHMX KOB3aHHS 3MiIIAHOTO
PIAMHHOTO 1 Ta30BOr0 TEPTS Ta TEPTSA KOUCHHS.

1.11. CyuacHi KOHCTpPYKIIii HampsIMHUX KOYeHHs. 3aco0l MiABHUINEHHS TMpare3gaTHOCTI
HanpsMHUX Pi3HOTO THUITY.

1.12. Po3paxyHKM HampsMHUX KOB3aHHS Ta KodeHHs. CriocoOM peryiroBaHHS 3a30piB B
HaNpsSMHUX KOB3aHHS Ta KOUEHHS.

1.13. Ba3osi ageraini BepcrariB. OCHOBI BUMOTH Ta MPUHLUIMN PO3paxyHKy. Bukxopucranus
HEMETaJIEBUX MaTepiaiB.

1.14. ®yskuioHaNbHI MEXaHI3MHM METAJOpI3aJIbHUX BEpCTaTiB. 3araibHi BIIOMOCTI IpO
MeXaHi13MHU OBOPOTY, (iKcallii Ta TOUHOI 3yMMUHKH poOOYHX OpraHiB.

1.15. IMinpoB1 MeXaHI3MHM 3aBaHTaXEHHSI Ta 3aTHCKY 3aroTOBOK. 3amoOiKHI MEXaHi3MHU.
MexaHi3MH MIKpOTIEPEMIIIIEHb.

2. Ob01agHAHHSA AaBTOMATHU30BAHOT0 BUPOOHNITBA
2.1. Meronu 1 3aco0u sKOPCTKOT 1 THYYKOT aBTOMAaTH3allii 00pOOKH METaJIiB pi3aHHSIM.
2.2. KoHCTpyKuis TOKapHHX OaraTOIIMHHJIEIBHUX aBTOMATIB 1 MNPHHLUUIHN TOOYA0BU
TEXHOJIOTTYHOTO MPOIeCy 0OpOOKH Ha ITUX aBTOMATaXx.
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2.3 [puHIumm modymoBU Ta 0COOIMBOCTI KOHCTPYKITiT 0OPOOIIIOI0UHX IIEHTPIB.

2.4. Knacudikaris 1 KOHCTPYKIiSI MEXaHi3MIB aBTOMAaTHYHOI 3MiHM IHCTPYMEHTIB Ha
Bepcrarax 3 YIIK.

2.5. 3aco0u aBTOMATHYHOT 3MIHU JIeTalel Ta IX KOHCTPYKTHUBHA peati3allis.

2.6. Tounicth BepcrariB 3 UIIK. 3acobu 3abe3neueHHs. Po3paxyHOK TOYHOCTI KiHIIEBHX
MOJIOKEHb POOOYMX OPraHiB MOCTYMAJIBHOI 1 TOBOPOTHOT [ii.

2.7. Maninynsropu  Ta mpomucioBi pobotu. Kracudikaiiisi, KOMIIOHOBOYHI CXEMH,
MOPIBHSUIbHA XapaKTEPUCTHKA.

2.8. KoHCTpyKTHBHA peai3allisi By3JiB MPOMHUCIOBUX poOoTiB. Knacudikariis 3axBaTHUX
MPUCTPOIB MPOMUCIOBUX POOOTIB 1 PO3PAXYHOK 3YCHIIb 3aTUCKHHUX IMPUCTPOIB.

2.9. Bukopuctanns npoMucioBux po6otiB y ckiani PTK. TumoBi koMnoHOBKH Ta BHOIp
BepcTaTa i BiJIMOBIIHOTO poOoTa.

2.10. Oco06MBOCTI CKIIaIaILHUX POOOTIB.

2.11. Bepcratu 3 napajiensHO KiHeMaTHkoro. [lepeBaru i Hemoumiku, Kiracudikaris.

3.T'inponnHeBMONPHBI Ta riIpONHEeBMOABTOMATHKA BepCTATIB

3.1. B’s3kicte piguHu. KiHemaTuyHa Ta JUHaMivyHA B’S3KICTh. 3aJeXHICTh KoedimieHTa
JMHAMIYHOI B’S3KOCTI BiJ Temmeparypu Ta Tucky. PiBusHHs Jl.Beprymni. [igpasniuni Brpatu i
BUTIKaHHS, PO3PAaXyHOK BTPATH TUCKY. Butpatupo6o4oi pianHu yepes3 OTBOPH ad0 IIiIHHH.

3.2. Timponacocu 1 riapoasurynu. IlpuHImm poOOTH, OCOOIMBOCTI KOHCTPYKIH 1
PO3PaxXyHOK MPOAYKTUBHOCTI HIECTEPHUX, JIOMATHUX 1 MOPIIHEBHX HACOCIB 1 T1IPOJBUTYHIB.
Crartuka 1 AMHaMiKa T1IPOABUTYHIB OCTYMAIBHOTO PyXY.

3.3. PerymoBanHs mBUAKOCTI rigpocucteM. O0’eMHUH 1 JpoceabHUN CIIOCOOH PEryIrOBaHHS
IIBUJIKOCTI, iX TIEpEeBaru i HeJIOMIKH.

3.4. Amaparypa KepyBaHHS 1 PO3NOAUICHHS PiAWHA. 3armoODKHI NEepeNuBHI 1 peayKIiiHi
kyananu. /[poceni i perynsaropu mBUAKOCTI. ['11popo3noIIbHUKY, TOIOMIXKHI T1/Ipoarperari.

3.5. JloBecTH 3aJeKHICTh BHTPATHOI XapaKTEPUCTHKH 30JIOTHHKOBOTO PO3IOAUIFHHUKA BiJ
BEJIMYMHHM 3MIIIICHHS 30JIOTHUKA. J[aTH OIIHKY BIUIMBY JIPOCETLHOTO €EeKTy 30JIOTHHKA Ha pOOOTY
T'1JIpONPUBOAY

3.6. OOrpyHTyBaTH 3aJI€XKHICTh BEIMYMHM MOXUOKHM CHIJKYBaHHS TiApaBIivyHOTIO
CIIIJIKYIOUOTO MTPUBOAA 3 OJTHOKPOMKOBHMM 30JIOTHUKOM BiJl TUCKY HarHITaHHS.

3.7. T'igpomiacuitoBayi: 30JI0THHKOBI, THUITy COIUIO-3aCiIiHKA, 31 CTPYMIHHOIO TPYOKOIO 1
roa4actuM apoceneM. [IpuHuun aii, KOHCTPYKTUBHI OCOOIMBOCTI, CTATUYHI XapaKTEPUCTUKH.

3.8. Busnauntu ehekTHBHY 00J1aCTh BIIKPUTTS APOCEIIS COIIO-3aCIIIHKA, a TAKOXK 3a30P MiXK
COIIJIOM 1 3aCJIIHKOIO Y HEUTPaIbHOMY TOJIOKEHHI.

3.9. INapasivHi CTiIKYI0Yl TPHBOIU 3 OJTHO-, IBOX- 1 YOTUPHOX KPOMOYHUMH 30JIOTHHKAMH.
[Tpunun nii, cratuuHi po3paxyHku. CIiiKyodi MIPUBOIM 3 MiICHIIIOBAYaMH TUITY COIIJIO3ACIiHKa,
13 CTPYMIHHOIO TPYOKOIO.

[IpoanamnizyBaTu BIJIMB KOMIIOHYBaHHSI KOTIIOBAJIbHUX T1JIPaBIIYHUX CIIAKYIOUMX MPUBOJIIB
Ha MOKJIMBICTh OOpPOOKH CTYMIHYACTUX BaJliB

3.10. IImeBMoaBTOMaTHKa. YHIBepcajbHa CHUCTEMa €JIEMEHTIB ITHEBMOABTOMATHUKH, THIH
€JIEMEHTIB, MPUHIUN [1ii. BUKOHAHHS JIOT1YHUX omepalliii 3 BUKOPUCTAHHSAM ITHEBMOpPEIEHHUX
cucreM. [lpuHumn mnoOynoOBH €JNEMEHTIB CTPYMUHHOI TexHIKM. EnemMeHTH HemnepepBHOI 1
JUCKPETHOI i1, CHHTE3 CHCTEM KepyBaHHSI.

3.11. BusHauuTu MOCTIMHY Yacy HANOBHEHHs ITHEBMOKaMepH 3a rpadikoM MepexiTHOTo
nporecy
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4. PizaabHMi IHCTPYMEHT Ta IHCTPyMEHTa/IbHe 3a0e3Ne4YeHHs] AaBTOMATH30BAHOIO0
BHPOOHHUIITBA

4.1. Pizui. Knacudikaris pi3miB i iX KOHCTpYKTHBHI ocobmauBocTi. ['eomerpuuni napamerpu
pi3IiB.

4.2. Csepmna. Tumum cBepaen. KoHCTpyKTHBHI OCOONMBOCTI CHIpaJbHHX CBEpAET Ta
reOMETPHYHI TapaMeTpH Pi3albHOT YaCTHHHU.

4.3. Ilporsokku. Tumm mpotskok. KOHCTpYKTHBHI 0COOIMBOCTI MPOTSIHKOK MPOdIIBHOI,
reHepaTopHOi Ta TPYMOBOi cxeM pi3aHHSA. KOHCTPYKTHBHI €l1eMEHTH NPOTSHKOK IS 00poOKH
OTBOPIB 1 0COOJIMBOCTI TEOMETPUYHHUX TTAPAMETPIB Pi3aIbHOI Ta KaIiOpyBaIbHOT YaCTHHH.

4.4, THcTpyMeHTH mJia HapizaHHs pi3bOM. JIBi OCHOBHI cxemu (opmMyBaHHS Pi3bOOBUX
MMOBEPXOHb. THUMM IHCTPYMEHTIB I Hapi3aHHS pi3b0 Ta OCOOJMBOCTI X TE€OMETPUYHHX
XapaKTEePUCTUK.

4.5. dpesu. Knmacudikaris ¢pes i ix KoHCTpyKTHBHI enemeHT. OcoOimBoCTI Ppe3 3 TocTpo
3aTOYEHUMH Ta 3aTUIOBAaHUMH 3yOaMu.

4.6. ITpuHimny npoiTIOBaHHA Pi3ajJbHOTO IHCTPYMEHTY JUIsl Cy4acHUX BepcTariB. KopoTka
XapaKTepUCTHKA OCOOIMBOCTEH I1HCTPYMEHTY iHO3eMHHX (ipM, sIKi TpPEACTaBICHI HAa PHHKY
Ykpainu.

5. MaTremaTH4He MO/Ie/IIOBAHHS BEPCTATIB

5.1. MaremMaTtuyHi MOJIeJIi MPOIIECIB Ta CUCTEM. 3arajibHi CHMBOJIbHI MaTeMaTH4YHI MOEII
JUHAMIYHAX CHCTEM BEpCTaTiB. 3arajbHa XapaKTEPUCTHKA CHUCTEMH TpadOoaHaTITHIHOTO
monemoBanHs Simulink makery Matlab. 3mict 6a3oBux po3nini 6i6miorexn Simulink Ta po3ainu
010J110TeKH, MPU3HAYCHI JJIsl CTBOPEHHSI CTPYKTYpH S-mojeni. JlogaTkoBi po3 i 010T10TeKH.

5.2. TlocranoBka 3amadi, po3poOka IWHAMIYHHX MOJIEICH CYIMOPTHOI TPYIH BepcTarta.
AHaNITHYHUN ONUC JMHAMIYHUX HepeMillleHb pi3ls, po3poOKa MoJeni Ta mepeBipka ii
aziekBaTHOCTI. UMcenbHUI eKCIIEPUMEHT 110 BU3HAYEeHHI BIUIMBY OCHOBHHX IapaMeTpiB CylopTa Ha
fioro nuHamiuHi BIacTuBOCTI. JloonpalroBaHHs MOAENI 3 METOIO MiABUILEHHS 1i YHIBEPCaIbHOCTI.
Po3poOka maremMaTu4yHOi MOAENi IINUHAENAS 1 TNPUBOAY TOJOBHOTO pyxy. MaremaTuuHe
MOJEJIOBAHHA JIUHAMIYHOI CHCTEMH IIMHUHAEIS I AICI0 30BHIMIHLOTO HAaBAaHTAXKEHHS CHUIIOIO
pizaHHsa. MaTemMaTuyHi MOJIEINi IPOCTOPOBOrO PyXy AMHAMIYHMX CUCTEM BEpPCTaTIB

5.3. Po3poOka 3aranpHOi MOJIeNi BepcTaTa i MOCTAaHOBKA 3a/1a4 MojemtoBaHHs. [TopiBHIHHS
pe3yabTaTiB MOJENIOBAHHS 13 E€KCHEpUMEHTAIbHUMHU JaHUMH. MaTeMaTHuHE MO/EIIOBaHHS
BUIIA/IKOBUX MPOIECIB Y TMHAMIUHIN cHCTEMI BepcTaTa Ta X eKCIIepUMEHTaIbHI BUMIPH.
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Po3nin «IHCTPYMEHTAJIBHI CACTEMM TA TEXHOJIOT'Ti
®OPMOYTBOPEHHS JIETAJIEW»

1. Teopist popmoyTBOpEeHHS NOBEPXOHD Pi3aHHAM

1.1 Cnoco6u BU3Ha4YEHHS BUXIIHAX IHCTPYMEHTAIBHUX TIOBEPXOHb.

1.2 YmoBu (HOpMOYTBOPEHHS TOBEPXOHb.

1.3 3aranpHa MeToauKa MpoQinoBaHHSA (PACOHHUX Pi3aTbHUX IHCTPYMEHTIB.

1.4 TlpodimoBaHHs pagialbHOTO MPU3MATHYHOTO P3N Ui  OOpOOJCHHS IOBEPXOHBb
o0OepTaHHs.

1.5 IlpodinroBanHs cTpyraibHOro (hacoOHHOTO Pi3IIs.

1.6 IIpo¢inroBanHs TouHUX (pacoHHUX (pe3.

1.7 IlpodinroBanHs (pacoHHUX Ppe3, 3aTUIOBAHUX 10 KOITY.

1.8 IIpodinroBanus (pes, 3aTUIOBAHUX 10 KOIY.

1.9 TI'padivune npodimoBaHHs YepB’ TYHUX NUTIEBUX (Ppe3 CIIOCOOOM CIITIBHIX HOPMAJISH.

1.10T"pado-ananiTiune nmpodiaroBaHHS 00KOUYyBATBHIX IHCTPYMEHTIB.

1.11IIpo¢intoBaHHS 4YalIKOBOIO PI3Lsi CHOCOOOM KOIIIOBaHHS IOCHIIOBHUX TOJIOXKEHb
npoduto aeraii.

1.12 Buznauenss aiamMeTpy nuti)yBajJbHOTO Kpyra Mpy 3aTOYYBaHHI MPOTSIKKU.

1.13IncTpymMeHTH 1 OOpOOKM IMIIHAPUYHUX 3y04acTHUX KOJIIC, 3aCHOBAaHMX Ha CXEMax
(bopMOYTBOPEHHS MEPIIOro kiacy. BuzHaueHHs npodiiaro iX BUXITHUX MOBEPXOHb.

1.14T1epeBipka KOHCTpPYKILIi JoBOaya Ha BIACYTHICTH 1HTepdepeHiii HapizaemMux JoBOadem
3y04acTux Koiic.

1.15Bu3HaueHHs 30HM CTOYYBaHHS 3yOOpi3HHUX J10BOAUiB.

2. Teopisi npoexkTyBaHHS Pi3aJIbHOI0 iIHCTPYMEHTY

2.1 TeoMeTpUUHi IapaMeTpH pi3albHUX iIHCTPYMEHTIB. IX BIUIUB Ha MpalLe3IaTHICTh
PI3aIbHOTO IHCTPYMEHTY.

2.2 3araipHa Teopist aHATITHYHOTO BU3HAYCHHS T€OMETPUIHHX ITApaMETPIiB Pi3aIbHOT
YaCTUHH IHCTPYMEHTIB.

2.3 Bu3zHayeHHs JOTHYHOI J0 pi3ajbHOT KPOMKH B ii JOCTIIKYBaHIi TOYIII.

2.4 OcHoBH Teopii rpadigHOro BU3ZHAYCHHS TEOMETPUIHUX MTApaMeTPiB pi3abHOT YaCTUHU
THCTPYMEHTIB

24



2.5 I'eomerpis 3a1HBOT MOBEPXHI CIIPAILHOTO CBEPJIa B CTATUYHIN CUCTEMi KOOpAUHAT 2.6
['eomerpis nmepeHLOT MOBEPXHI CBEPJUIa B CTATUYHIM CUCTEM1 KOOPMHAT.

2.7 I'eoMeTpisi HIEPEMHYKH CHIPAIIBHOTO CBEp/IIa.

2.8 T'eomMeTpis pizabHOT YaCTHHH 3aTUIIOBAHUX (acoHHUX (pes3.

2.9 BuzHavyeHHS reOMETPUYHHUX TTapaMeTpiB TOBOAUIB.

2.10 Bu3naueHHs reOMETPHUYHUX TapaMeTPiB MPU3MATUYHUX palialbHUAX Pi3IiB.

2.11 BusHadeHHsI TOBUIMHU 3pi3y B IOBUIbHINM TOYIN pi3aIbHOI KPOMKH CITIPATLHOTO CBEpLIA.

2.12 3arunoBani 3a/1Hi TOBEpXHi. X aHANI3 NpHU Pi3HUX CMIOCOOAX 3ATHITYBAHHSL.

2.13 3aTunmyBaHHs uyepB’SYHUX (pe3.

2.14 Teopist BU3HAUCHHSI MIBUIKOCTI Pi3aHHS IPU PI3HUX KIHEMAaTHYHHUX CXEMaxX OOpOOKH.

2.15 HInsxu yaocKOHAJIICHHS] KOHCTPYKIIIH 1IHCTPYMEHTY 3a PaXyHOK MEPEpO3MOILTy
3aBaHTa)XEHHS UISTHOK pi3allbHAX KPOMOK 1 BUKOPUCTAHHS PaIliOHATIBHUX CXEM 3Pi3yBaHHSI
MIPUITYCKY.

3. IncTpyMeHTa/IbHE 3a0e3ne4eHHs 00p00JIeHHS Pi3aHHAM

3.1 HaprBepni marepianu. [HcTpymMeHTH 3 HanTBepANX MaTepianiB. Tumu, 0co6auBoCTi
KOHCTPYKIIK Ta 007acTh 3aCTOCYBaHHSI.

3.2 Tepai metanokepamivai crutaBu. Kimacugikaris. O6macTb 3aCTOCYBaHHS.

3.3 Tumu TOKapHUX pi3IiB. IX 3acTOCYBaHHS Ta KOHCTPYKTHBHI 0COOIHBOCTI.

3.4 Tunu 0CbOBUX IHCTPYMEHTIB, iX KOHCTPYKTHUBHI OCOOJIUBOCTI.

3.5 Tunu po3BepToK. IX KOHCTPYKTUBHI 0COOIMBOCTI Ta 001ACTh 3aCTOCYBAHHSL.

3.6 Tunu i 0coOIMBOCTI KOHCTPYKIIN TOPIIEBUX (pE3.

3.7 IHCTpyMEHTH J1JIsl Hapi3aHHs BHYTPIIIHBOI Pi3bOH. [X KOHCTPYKTHBHI 0COGIUBOCTI.

3.8 IncTpymMeHTH U1 Hapi3aHHs 30BHIIIHBOI pi3bOU. KOHCTpYKTHBHI 0COOIMBOCTI.

3.9 Tunu npoTsHKOK, 001acTh 1X 3acTocyBaHH. KOHCTPYKTHBHI OCOOIUBOCTI.

3.10 oBOaui, kiHemaTuka pizaHHs. Twumm Ta iX KOHCTPYKTHBHI OCOOIHBOCTI.

3.11 Yepn’suni ppesu anst 00poOku 3yduacTux xoiric. KOHCTpYKTHBHI Ta reoMeTpuyHi
napameTpHu.

3.12 [ncTpyMeHTH a7 Hapi3aHHA 3y0iB KOHIUHUX KOJIiC.

3.13 IncTpyMeHTH JUIsl YMCTOBOT 00poOKH 3yOuacTux Kojic. OcOOIUBOCTI KOHCTPYKIIii Ta
3aCTOCYBaHHSI.

3.14 Buy aBTOMAaTH30BaHOTO BUPOOHHIITBA Ta OCHOBHI BUMOTH JI0 IHCTPYMEHTIB, IO
3aCTOCOBYIOTHCS B HUX.

3.15 Crpyxtypa CAIIP PI Ta i npoeKTHUX MOIYiB.
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Po3nin «TA3EPHA TEXHIKA TA IPOILIECH ®I3UKO- TEXHIYHOI OBPOBKHA
MATEPIAJIIB»

1. JIazepHa TexHoJIOTisA

1.1. JIazepHuii NpOMiHb - HOBHIi THII YHiBePCAJIBLHOI0 iHCTPYMEHTY.

[Mpunuunu poboTu nazepiB. Tumm Ta KOHCTPYKUIi JiasepiB. 3aranbHi XapaKTEPUCTHUKH
TBEPAOTUIPHUX, TA30BUX, HAMIBIPOBIIHUKOBUX Ta PIAMHHUX JasepiB. [lepcriekTuBu po3poOKu
HOBUX THIIIB Ja3epiB.

XapaKkTepUCTUKU JIA3€PHOTO BHUIIPOMIHIOBAHHS, MOHOXPOMATHYHICTh, KOT€PEHTHICTb,
HaNpaBJICHICTh BUNPOMiHIOBaHHS. [IpocTOpOBO-yacoBa CTPYKTypa BUIPOMiHIOBAHHSI.

VYrhpaBiaiHHA ~ Ja3epHAM ~ BUIPOMIHIOBAaHHSAM. 3MiHA Ta  KOHTPOJIb  IapaMeTpiB
BHUIIPOMIHIOBaHHS. MeToau ¢opMyBaHHs BUnpoMiHtoBaHHSA. CriocoOu oKyCcyBaHHs. YTIpaBIiHHS
MepeMilleHHSIMU BUITPOMIHIOBAHHSI Y IIPOCTOPI.

["0y10BHI IIepeBaru jJa3epHOro MPOMEHs SIK HOBOT'O TUILY YHIBEPCAIbHOI'O IHCTPYMEHTY.

1.2. ®i3u4Hi 0CHOBHU B3a€EMO/Iii JIa3epPHOT0 BUNIPOMIHIOBAHHSI 3 PEYOBHHOIO.

EdexTuBHICTH B3a€MOIi1 Ta3€pHOTO BUITPOMIHIOBAHHS 3 PEUOBHHOIO.

[TornuuanHs Ta BiIOUTTS BUNpOMiHIOBaHHA. Eekt monspusarii npomeHsi.

Temnodizuka nii mazepHoro mpomeHst Ha Mmarepian. IlormuHaHHS Ta Tepenada eHeprii,
HarpiBaHHA Ta TUTaBlieHHs. TeruIoBi 3a/1a4i B JiazepHiid 00poOITi.

CrtpykrypHO-ha30Bi TEPETBOPCHHS, MO0 BiAOYBAIOTHCS B Marepiaiax MpH JIA3ePHOMY
OIIPOMIHEHHI: y BYTJICLIEBUX Ta JIETOBAaHUX CTAJISAX, YaBYHAX, KOJIBOPOBUX METalax Ta CIlaBax.

1.3. JlazepHa noBepxHeBa 00po0ka MaTepiaJis.

3MIIHEHHS IMIYJIbCHUM, O€3MepepBHUM Ta CKaHYIOUMM BUIIPOMIHIOBaHHSIM. Bu3zHaueHHs
TEXHOJIOTIYHUX IapaMeTpiB Pi3HUX CHOCOOIB MOBEpXHEBOI 0OpoOkH. TeXHOJOriuHI cXeMHu Ta
XapaKTepUCTUKH TMPOLECIB JIA3ePHOTO 3MII[HEHHS; NPUKIaAN 3acTocyBaHHsA. CriocoOu j1a3epHOro
MIOBEPXHEBOI'0 JIETYBAaHHS; OCOOJMBOCTI PO3PaXyHKy PpeXHMiB; TEXHOJOTIYHE O00JaJHaHHS.
Criocobu Ja3epHOro IMOBEPXHEBOTO HAIUIABICHHS; OCOOJMBOCTI PO3paxyHKy Ta BU3HAUYEHHS
TEXHOJIOTIYHUX MapaMeTpiB MPoIleCy; CIocoOu peaizallii Ta MPUCTPOi ISl TO03YBaHHS Ta Mojadi
JETYIOUUX J00aBOK YW MaTepiaiiB, [0 HAIIABJISIOTHCS, B 30HY il JIa3€pHOTO MPOMEHIO.
TexHosI0r14H1 3aKOHOMIPHOCTI MPOILIECIB JTA3€PHOIO JETYBaHHS Ta HAILIABJICHHS.

1.4.J1a3epHe NpoTOTANyBaHHSI TPbOXBHUMIPHUX BHPOOIB.

JlazepHa crepionitorpadis. IlomapoBe CTBOpEHHS TPhOXBUMIPDHUX K METaJeBUX, TaK 1
HEMeTaJeBUX BHUPOOIB 3 3aCTOCYBAHHSM JIa3€pHOIO BUIIPOMiHIOBaHH:. JlazepHe ra3onopoikoBe
pianHHO-(a3He CIiKaHHS TPhOXBUMIPHUX METaJIeBUX BUPOOIB.

1.5. JlazepHa po3mipHa o6po0ka.

O6pobka oTBOpiB. OCHOBHI TEXHOJOT1YHI 3aKOHOMIpHOCTI. Bubip pexuMiB, IKiCTb 0OpOOKH.
Tounicts 006po6Kku. Criocobu yaocKoHaneHHs: 00poOku 0TBOPiB. THUIIOBI TEXHOIOT1UHI MPOLIECH Ta
obnmagHanHsA. Po3pizanns nazepHuM mpomMeHeM. OCHOBHI TEXHOJIOTIYHI 3aKOHOMIPHOCTI Pi3aHHS
IMITyJIbCHUM BHUIIPOMIHIOBaHHSAM. TexHoJoriy"i nmapamerpu. Bubip pexumi. Skictb mporecy.
TexHONOriUHI XapakTePUCTUKU TPOLECY po3pi3aHHA Oe3NepepBHUM  BUIIPOMIHIOBAHHSIM.
Po3pizannsa mertaneBux matepianiB. OcoOIMBOCTI po3pi3aHHA HeMeTajeBUX MmatepiaiiB. JlazepHe
CKpailOyBaHHS Ta TEPMOPO3KOJIOBAHHS KPUXKHMX MaTepiamiB. ['amy3i 3acTOCyBaHHS Ta THUIIOBI
TEXHOJIOT14HI Ipoliecy 1 obnaaHanHs. JlazepHe MapKyBaHHs Ta rpaBipyBaHHs. JlazepHe nuHamiuHe
OaJlaHCYBaHHSI TIPOMHUCIIOBUX BUPOOIB.
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1.6. JlazepHe 3BaploBaHHsI MaTepiaiiB.

CriocoOu na3zepHOro 3BapIOBaHHS Ta HOr0 TEXHOJIOTIYHI 0coOmuBOCTI. Di3WYHI MpOIEcH
YTBOPEHHS 3BapHOTO 3’€JHAHHS MpPH 3BapIOBaHHI MaTepianiB Majaux TOBIIMH. Di3uyHI mpolecu
YTBOPEHHSI 3BApHOTO 3’€HAHHS IPH JIa3€pHOMY 3BaplOBaHHI 3 TJIIHMOOKUM IPOILIABICHHSM.
TexHoJor1uH1 MPOoLIEeCH Ja3epHOro 3BAPIOBAHHS MaTepialiB MaJIoi TOBIIMHY Ta MPOLIECH Ja3epHOTO
3BapIOBaHHS 3 TJIMOOKMM MpPOIUIABICHHAM. [i0puaHI TEXHOJOTII JIa3epHOTO 3BaPIOBAHHS.
[Tpukiaan MpOMHUCIOBOTO 3aCTOCYBAHHS JIa3€PHOTO 3BapIOBAHHS.

1.7. Inmi HOBi 3acTOCYBaHHSI J1a3¢PHOI0 BUIIPOMIHIOBAHHS.

[aTeHCHbIKaIlisT MEXaHIYHOI 0OPOOKH BHKOPHUCTAHHIM JIOJATKOBOTO JIA3€PHOTO HArpiBaHHS.
JlazepHa npaBka abpa3uBHUX KpyTriB. OcoOIUBOCTI [ii JJa3epHOTO BUIIPOMIHIOBAHHSI Ha 010JIOT14HI
o0'ektn. JlazepHa rimeprepmis , 3BaploBaHHS Ta aOisAIis O10JOTIYHUX TKaHUH. MenuuHe
oOnagHaHHs Ha 0a3i JiazepiB pi3HUX TUIIB.

2. Di3uK0-TeXHIYHI MeTOTH 00POOKH

2.1. EnexTpopo3psiiHa o0podka.

dizuka mponecy. I'eneparopu immynbciB. Ilapamerpu immynbeiB Toky. TexHomoriusi
XapPaKTEPUCTUKU €JIEKTPOPO3PsAIHOT 00poOKH. THUITOBI TEXHOJIOTTYHI IMPOIECH Ta O0IaTHAHHS.

2.2. EaexkrpoximMiuna o6poodka.

3akonu Papanes. EnextpoximMiuauii ekBiBaieHT. EnexTponiTu 1yst 06poOKu.

Enextpo-ximiko-rigpaBmiyHa  00poOka.  TexHonoriuyHi  XapakTepUCTHKH.  THIOBI
TEXHOJIOTI4HI onepallii Ta o0agHaHHs. Po3paxyHOK peXUMIB Ta IHCTPYMEHTY.

EnexTpo-xiMiko-mexaHiuHa 00pobdka. CxeMu mpoliecy Ta mapameTpu. THIIOBI TEXHOJIOTI4HI
IpoIecH Ta 00J1aIHAHHS.

2.3. YabTpa3BykoBa 00pooKa.

Metoau reHepyBaHHS MEXaHIYHHMX KOJMBaHb YJIbTPa3BYKOBOTO [ianma3oHy. Po3mipHa
o0pobka y cepenoBuill abpa3uBHOI cycnensii. MexaHizm o0poOku. OGnaaHanHsA. Po3paxyHku
iHCTpyMeHTY. ["amy3i 3acrocyBanHs. TUIOBI onepartii.

InTeHcudikamis MexaHiqyHOT 0OpoOKHM 3a JomoMoror Y3 - KolMBaHb. 3aCTOCYBaHHA Y3
KOJIMBaHb JIJIs 3BApIOBAHHS MaTepiajiB Ta OUMIIEHHS BUPOOIB.

2.4. EneKTpoHHO-IPOMEHEBA 00pOOKa.

Metoau CTBOPEHHS €JIEKTPOHHOIO IMpoMeHs. TeXHONOriyHi XapaKTepUCTUKH Ta THUIIOBI
MIPOLIECH €NIEKTPOHHO-TIPOMEHEeBOI 00poOku. O0nmagHaHHS.

2.5. IlnazmoBa 00podKa.

CtBopeHHs mia3MoBoro ctpymesto. IlnasmoyrBoprotoui rasu. Tunu nnazmatpoHiB. Pi3Hi
3aCTOCYBaHHS IIa3MOBOi 0OpPOOKH.

2.6. T'inpocTpymeHeBa 00podKka.

MexaHnizm 00poOKH MaTepiaiiB T'iIpOCTPYMEHEM BHCOKOTO TUCKY. BumMoru 1o o0nagHaHHS.
I"amy3i 3acTocyBanns. ['inpoabpa3zuBHa cTpymMeHeBa 00poOKa.

2.7. BudyxoBa 00po0ka.

Mexani3m opmyBaHHS BUpoOiB. Po3paxyHOK MOTYXHOCTI 3apsiay. YMoBH 00poOKu. ["amy3i
3aCTOCYBaHHS METOJY.

2.8. MarniTo-iMmny.JbcHa 00po0Ka.

MexaHni3zm 00poOku MaTepiaiiB. Po3paxyHok mapaMeTpiB MarHiTHUX noiis. O0nagHaHHs AJis
peanizaiii o0poOku. ["amy3i 3acToCyBaHHSI METOY.
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2.9. MarniTo-adpa3uBHa 00po0Ka.

Mexani3m BuganeHss marepiany. Cxemu npouecy. OCHOBHI TEXHOJIOTIYHI 3aKOHOMIPHOCTI.
O6mannanns. Oco6MBOCTI 00pOOKHU PI3HUX MaTepiaiB. THUITOBI TEXHOJIOT1UHI MTPOLIECH.

2.10. Kom6inoBaHi MeToau 00pooKH.

AHonmHO-MexaHigyHa 00poOka. Cxemu. I[lapamerpu. TumoBi mpomecu Ta o0O0JagHAHHS.
Enextpoeposiiino-xiMiuHa 00poOka. Cxemu. TexHONOTIYHI XapaKTEPUCTHKHU. YIIHTPa3BYKOBA
eNeKTpoxiMiuHa o0poOka. Pi3Hi Buau oO0poOku. TexHosmoriuni naHi. Enextponazepna oOpoOka.
Cxemu. [Tapamerpu. Jlazepna-enexkrpoximiuna oopodka. Cxemu. [lapamerpu.
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Posnin «TEXHOJIOI'TI TA IHXKMHIPUHT Y 3BAPIOBAHHI»

1. HaiiBpaxuBimi coco0u 3BaproBaHHs (Kjaacugikamisi, MPpUHIUIN, 3HAYEHHS,
MePCIeKTUBM)

JlyroBe 3BaploBaHHS IJIABKUM €JIEKTPOAOM. J[yroBe 3BaproBaHHS HEIUIABKUM €JIEKTPOOM.
[Tna3moBe Ta MiKpoIIa3MOBe 3BaploBaHHA. EnekTpoluiakoBe 3BapioBaHHS. ['a30Be 3BaprOBaHHS.
3BaploBaHHs €JIEKTPOHHUM MPOMEHEM. 3BaproBaHHs JazepoM. KoHTakTHe 3BaproBaHHS (CTHUKOBE,
moBHe, ToukoBe). KoHmeHcaTopHe 3BapioBaHHs. BucokodacTtoTHe 3BaproBaHHs. Jludysiiine
3BaploBaHHs. ABTOBaKYyMHE 3BaplOBaHHS THCKOM. 3BapIOBaHHS TEPTSIM. 3BapIOBaHHS BUOYXOM.

VYpTpa3sByKOBE 3BaprOBaHHS.

2. 3BaproBajibHa ayra

OcobmuBocTi 1yroBoro po3psny. Enektponna emicis. SBumia y karogii oomacti. [Iponecu
y croBmi ayru. Temmeparypa croBna qyri. AHOIHA 0071acTh.

bananc eneprii Ha karoai Ta aHoxai. BonbT - ammepHa xapakTepucTuka ayrd. Bumoru 1o
CTIMKOTO iCHYBaHHS 3BapIOBAJIbHOI JYTrd 3 IUIABKUM eNeKTpoaoM. CaMOperyioBaHHS IyTH.
dakrtopu, sKi BU3HAYAIOTh MPOIUIABICHHS METaly 3BapIOBAJIbHOIO AYTroro. BB KOMIOHEHTIB
(b:rociB, 3aXMCHUX Ta31B Ta €JIEKTPOIIB Ha ITHOUHY MPOILIABICHHS TyTOI0.

3. Inui xxkepesia eneprii 11 3BaplOBaHHs i CIOpPiIHEHUX MpoueciB

[llmakoBa BaHHA SK JDKEpeNo HarpiBy. EJEKTpOnpoBiAHICT IIIAKy B 3aJIEKHOCTI BiX
Temreparypu. ALETUICHOKHUCHEBE IOJIyM's, TeMIlepaTypHi 30HU. EJEKTpOHHUH NpPOMIHb SK
JpKepesno HarpiBy. JlazepHe BUIIPOMIHIOBAaHHS SIK JKEpeno HarpiBy npu 3BaproBaHHi. [lna3sma sk
mkepeno HarpiBy. OcoOJIMBOCTI BUCOKOYACTOTHOTO HArpiBaHHS 3 IHAYKIIHHUM Ta KOHTaKTHUM
niABOJIOM cTpyMy. HarpiB npu KOHTaKTHOMY TOYKOBOMY 3BaproBaHHi. HarpiB npu KOHTakTHOMY
CTHMKOBOMY 3BapIOBaHHI OIMOPOM, BIUIUB THCKY Ha CTaH MOBEepXHi. HarpiB mpu KOHTaKTHOMY
3BapIOBAHHI OTLJIABJICHHSM.

4. Po31OBCIO/I’KEeHHS TeNJIa MPH 3BapIOBaHHi

OcHoBHI (akTopy, K1 BU3HAYAIOTh PO3MOBCIOKEHHS TeIla y BHpOOl MpU 3BapIOBaHHI.
OcCHOBM DPO3paxyHKOBUX METOJIB HarpiBaHHs BHMpOOYy 3BaplOBAJIbHUMH JKEpETaMu Teria.
PiBHAHHS TemonpoBigHOCTI. MUTTEBI Ta Oe3nepepBHO Ait0di JHKepea 3BapioBaJIbHOIO HarpiBy.
Po3paxyHKkOBI cXxeMH IIpOLECiB HarpiBaHHs MeTaja Jayror. HarpiBaHHS NOTY)XHUMH
MIBHJIKOPYXOMHMH JpKepenamu. OCHOBHI MapaMeTpH, M0 XapaKTepU3yIOTh 3BapIOBAIbHY BaHHY.
BinminHOCTI IPOLECIB PO3IOBCIO/IKEHHS Teruia pu €JIEKTPOIIIIaKOBOMY,
eNIeKTPOHHOIIPOMEHEBOMY, JIa3epPHOMY, KOHTAKTHOMY Ta Ta30BOMY 3BapIOBaHHI.

5. TepmiuHi HUK/IH 3BapIOBAHHSA

OCHOBHI XapaKTEpUCTHUKH TEPMIYHOTO IUKIY (MHUTT€BA IIBHJKICTb OXOJOKEHHS,
MaKCHUMaJlbHa TeMIlepaTypa, TPUBAJIICTh HarpiBaHHsA BHILE JaHOi TeMmepaTypu). PerymioBanHs
TEPMIYHUX [UKITIB IPY 3BApIOBAaHHI Ta HAaIUIaBJIeHHI. BiiMiHHI 0COOIUBOCTI TEPMIYHUX LIUKJIIIB IIPH
€JIEKTPOILJIAKOBOMY, JIa3€PHOMY, KOHTAKTHOMY Ta ra30BOMY 3BapioBaHHI. MeTO I MaTeMaTHYHOTO
MO/IETIIOBaHHS TEIUIOBUX MPOIIECIB IPU 3BapPIOBaHHI.

6. Ilepenoc MeTaJy mijx yac 3BaplOBaHHs MJIABJIEHHAM

Oco06auBOCTI TUIABJICHHS €JIEKTPOJia PU PI3HOMAaHITHUX criocobax 3BapioBaHHs. KiHeTnka
IUTaBJICHHA Ta nepeHocy merany. Cuim, siKi AiI0Th HA Kparuo. Buau mepeHocy eneKTpoHOro
MeTany. BrumB pexxumiB 3BaproBaHHs, CKJIaay MOKPUTTS (IIrOCiB, ra3iB) HA MEPEHOC EIEKTPOTHOTO
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Metany. Ponb momsipHOCTI CTpyMy. YTHpaBiiHHS IIEPEHOCOM METaly MpH JYyrOBOMY 3BaplOBaHHI
[IJIABKUM E€JIEKTPOJIOM.

7. 3BapoBajibHa BAaHHA Ta ()OPMYBaHHA IIBa

BB mapametpiB pexxumy Ha GOpMY Ta pO3MipH 3BaplOBaJIbHOI BaHHH MPHU JYyrOBOMY Ta
eNIeKTPOLIIIAKOBOMY 3BaproBaHHi. TemrepaTypa 3BaproBajIbHOT BAHHU Ta METOH 11 BUMipIOBAHHS.
[TepeminryBaHHsS MeTaly B 3BapIOBAIbHIM BaHHI Ta HOro mpuumHU. MeTonu BIUIMBY Ha IPOIEC
MepeMilTyBaHH;I.

8. 3axmcHi ra3u ays 3BapoBaHHs. Bzaemonisn metasy 3 razamu

OKHCHIOBaJIbHI, BIIHOBJIIOBAJIbHI Ta IHEPTHI 3aXMCHI ra3u. Byriekucinii ra3, BAMOTH J10 HOTO
ckianxy. Aprou Ta remiii. ['a3oBi cymimn, iX ckimagu Ta BiractuBocTi. ['a3oBa asza mpu qyroBomy
3BapioBaHHi. Po3umHeHHs ra3iB B MeTajax, BIUIMB TeMIlepaTypd. XiMiuHa B3a€MOJis ra3iB Ta
Mmetany. [loBeninka rasiB mpu kpucramizanii Metany. [IpydrHN BUHUKHEHHS TTOp B 3BapHUX IIBaX,
POJIb BOJHIO, a30Ty Ta OKHUCY ByIJelo. Brums croco0y, moaspHOCTI Ta pexXuMy 3BaplOBaHHS Ha
BUHHUKHEHHsS TIOp. Metonu 3amo0iraHHs yTBOPEHHIO IMOp NpPU 3BAapIOBaHHI CTalleH IITYYHUMH
eNeKTPOJaMH, IiJ (IIFOCOM, IMOPOIIKOBHM JAPOTOM, B 3aXMCHHUX Tras3ax, EJEKTPOILIaKOBOMY
3BapIOBaHHI.

9. 3BaproBasIbHi HLTaAKK

Knacudikamist 3BaproBanbHHX nuiakiB. bymoBa murakiB. 3B'SI30K MK KOHIIEHTPAIIEIO Ta
aKTHBHICTIO KOMIIOHEHTIB IUIAKy. BIUmMB TemrepaTypu Ha B'S3KICTh Ta €JIEKTPOIPOBIIHICTh
nutakiB. "JloBri" Tta "kopotki" nutaku. BigmineHHs nuiaky 3 MOBEpXHI mBa. XiMiYHE 34ETUICHHS
IIIaKy Ta MeTany. MexaHiuHe yTpUMaHHs IUIaKy Ha mmiBi. [loBepxHeBuil Ta MiK(pazHUIA HaTAT
IIJAKiB.

10. B3aemoaist mL1aKiB 3 MeTaJI0M NPH 3BAPIOBaHHI

BiHOBIEHHS Ta OKMCHEHHSI KPEMHIIO Ta Maprasioo. OKUCHEHHS BYTJIEIIO MTPU 3BAPIOBAHHI.
BwmicT kucHIO B MeTalli 1I1Ba Ta HEMETAJIEB1 BKIIOUEHHs. BmicT cipku Ta ¢ocdopy B MeTal misa.
Brnus pexxuMy 3BaproBaHHS Ha IHTEHCHUBHICTh B3a€MO/IT IITAKYy Ta METAIy.

11. Tunu eeKTPOAHUX NOKPHUTTIB

Knacudikairist e1ekTpoaiB 3a BITYM3HIHUMHU Ta MIKHAPOJHUME cTaHaapTamu. OcoOIuBoOCTI
METaTypriiHUX TMPOIIECIB 3BapPIOBAHHS EJIEKTPOJaMH 3 PI3SHOMAHITHUMHU THUIAMH TIOKPHUTTS
(pynaHokucne, pyTtwioBe, (TOPUCTO-KaNbIli€BE, OpraHiyHe). 3BapIOBAIBHO-TEXHOJIOTIYHI
XapaKTEPUCTUKU €NEeKTPoAiB. OCOOIMBOCTI B3aeMOJIl MeTaly 3 TazaMu Ta nutakom. [lpudamHmN
BUHUKHEHHS IIOPUCTOCTI IIBIB NP 3BAPIOBAHHI €JIEKTPOAAMH PI3HUX THIIB Ta METOAN OOpOTHOHU 3
nopucticTio. CydacHi TEXHOJIOT1i BUTOTOBJICHHS €JIEKTPO/IiB.

12. Tunu ¢uarociB Ta 3BapOBAJIBLHOIO APOTY /JIsl AYTOBOT0 TA €JIEKTPOILLIAKOBOI0
3BapIOBaHHSA
OCHOBHI BUMOTH J10 (IIFOCY JUTSL AYTOBOTO 3BaproBaHHs. [1naBneni ta kepamiuni ¢utocu. Tunu
Ta Mapku (IIFOCIB 1 IPOTIB /7S 3BAPIOBAHHS 1 HAIUIABJICHHS.

13. JleryBanHsi Ta MOAM(iKYyBaHHS HATIJIABJIEHOI0 METAJTY
[TopiBHsIbHA XapaKTepHUCTHKa JIETYBaHHS uYepe3 JPIT, MOKPUTTS €IeKTPOoAiB Ta (IIroc.
Po3paxyHOK ckJ1ay HaIUTaBICHOTO METaTy IIBa IIPY 3BapIOBaHHI M1 (DIIFOCOM Ta B 3aXMCHHX Ta3ax.
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14. IlepBuHHA KpHUCTaTi3allisg MeTATY

Oco6MBOCTI TEPBUHHOI KpUCTaji3amii 3BapHUX IIBiB. PO3Mosin Jeryrounx ejIeMeHTIB Ta
JOMIIIIOK TIpH KpHCTaTi3allii 3BaproBajJbHOI BaHHU. MIKpOCKOIiYHA, XiMiyHa Ta (i3uyHa
HEOIHOPIIHICTb.

15. CTpykTypa MeTtaJy mBa

[lepBuHHA Ta BTOPUHHA CTPYKTYPU IPU 3BAPIOBaHHI HU3BKOBYTJICIIEBUX, HU3bKOJIETOBAHUX
Ta BUCOKOJIETOBAaHUX CTajiell. BIUIMB MIBHIKOCTI OXOJOMKEHHS Ta XIMIYHOTO CKJIAJy MeTaly Ha
CTPYKTYpY IIBiB. AHaNI3 CTPYKTYPU CTAJIBHUX IIBiB 3 BUKOPUCTAHHSIM TEPMOKIHETUYHHUX Jiarpam
NePETBOPEHHS ayCTEHITy. BKIIIOUeHHs B MeTasi 11Ba Ta MPUHLIUIHN iX YyTBOPECHHSI.

16. 3oHa TepMiYHOr0 BILIMBY NPH 3BAPIOBaHHI

CrpykTypa 30HM TEpMIYHOIO BIUIMBY IPU 3BaplOBaHHI HM3bKOBYIJIELIEBUX Ta rapTiBHUX
JeroBaHux craned. BrmimmB crmocoOy Ta pekMMiB 3BaplOBaHHS Ha pPO3MIp Ta CTPYKTYpPY 30HH
TEPMIYHOTO BIUIUBY. OCOOIMBOCTI CTPYKTYPH AUISHKY TIEPETPiBY MPH 3BapPIOBAHHI TUIABJICHHSM.

17. TpiluuHu B 3BapHMX 3’ €IHAHHAX

Knacudikamis tpimma. MexaHi3M yTBOPEHHSI rapsiuix Ta XOJIOJHUX TPIIMH Y MPUILIOBHIM
30HI Ta METaji HIBa MpW 3BapIOBaHHI BYTJICIIEBHX Ta JETOBAHMUX CTalieil, OCHOBHI (paKTOpH, IO
BIUTMBAIOTh HAa YTBOPEHHsS TPIlIMH. MeToIu OIIHKM OINOpYy 3BapHUX 3'€THAHb YTBOPEHHIO
XOJIOJTHUX Ta TapsSYUX TPILUH.

18. epopmamnii Ta HANpPy:KeHHS NPH 3BAPIOBAHHI

Knacudikamiss 3BaproBaIbHUX HampyxeHb Ta jAedopmamiii. MexaHi3M  yTBOpEHHS
MOB3JIOBXKHIX HANpyXXeHb Ta jAedopmaiiiii B HaAMMPOCTIMIMX €IEMEHTaX 3BapHUX KOHCTPYKLIH.
Metoau po3paxyHKy 3ajMIIKOBHX HampyXeHb Ta jedopmaliii mpu 3BaproBaHHI. Mertonu
eKCIIEPUMEHTAJIbHOTO BHM3HAUYEHHS 3aJUIIKOBUX HANpyXeHb MpH 3BaptoBaHHI. OcoOiMBOCTI
PO3MO/ILTy 3BaplOBaJIbHUX HANpPYKEeHb Ta AedopMalliii B TUIIOBUX 3BapHUX KOHCTPYKLIAX. Bruus
3BapIOBAIbHUX HampyXeHb Ta JedopMaliidl Ha SKICTh 3BapHUX BUPOOIB. MeTOIU peryntoBaHHS
Hanpy>keHb Ta aedopMalliil pu 3BaproBaHHI.

19. TexHoJ10riuHi 0c00IMBOCTI 3BapIOBAHHS BYIJIELIeBUX Ta JIeTOBAHUX CTaJIeH

Cknam Ta BIJIACTUBOCTI HU3BKOBYTJIEIEBUX Ta JeroBaHux craynei. OcoOauBOCTI iX
3BaproBaHHs. OCOOIMBOCTI 3BaprOBaHHS CEPEIHBO- Ta BHUCOKOBYTJICLIEBUX CTajiel. 3BaprOBaHHS
TEPMIYHO 3MILHEHUX HU3bKOBYIJICLIEBUX Ta HU3bKOJIETOBAHUX CTaJIeH.

20. TexHoJ10TiuHi 0C00JIUBOCTI 3BaPIOBAHHA HU3bKO- TA CePeIHHOJIETOBAHUX CTaJIe

Ckiajr Ta BIACTUBOCTI HU3BKO- Ta CEPEHBOJIETOBAHUX CTaJIeH, BIUIUB JIETYIOUNX €JIEMEHTIB
Ha iX CTPYKTypy Ta BiacTuBOCTi. OcCOONMBOCTI 3BapioBaHHs. BIJIMB TEpMIYHOrO LHUKITY
3BapIOBaHHs, CKJIAAy 3BaplOBAJIbHUX MaTepialliB, KOJMBAaHb €JIEKTPOJa, HaXUIy eleKkTpoja abo
BHUPOOY Ta IHIIUX TEXHOJOTTYHUX (PaKTOPIB HA CTPYKTYPY 1 BIACTUBOCTI METAJy IIIBA Ta MPUIIOBHOI
30HU.

21. TexHoJ10TiYHi 0C00JIMBOCTi 3BapPIOBAHHA BUCOKOJIETOBAHMX CTaJIeil

Krnacuoikaiisi BHCOKOJNETrOBaHMX CTajiell 3a CTPYKTYpOIO Ta TpU3HAYEHHSM. 3araibHl
MpaBWia 3BaploBaHHS HepkaBiouumx craned. Kracudikaiis enexkTpoAiB uis 3BaprOBaHHS
HEPKaBIIOUMX CTaJIel. BIJIMB JEeTylounx eIeMEeHTIB Ha CTPYKTYPY BHCOKOJIETOBAaHMX CTajeil Ta
3BapHUX IIBIB.
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22. MeTtaaypriiiHi Ta TeXHOJIOTiYHi 0C00JIMBOCTi 3BapIOBAHHS KOJIbOPOBHX MeETAJIB i
CILIABIB
HaiiBa>knuBinm 0coOIMBOCTI Ta OCHOBHI CIIOCOOM 3BaprOBaHHS aFOMiHIIO, THTaHA, Midl Ta
CIUIaBiB Ha iX ocHOBI. JleexTn mpu 3BaproBaHH1 KOJTHOPOBUX METATIB 31 CTAISIMHU Ta MiXkK CO0OIO.
HaiiBaxknuBinn 0coOJMBOCTI 3BaprOBaHHs XIMIYHO aKTUBHUX METaJIiB Ta CIUIaBIB HA iX OCHOBI.
[TpuurHM yTBOPEHHS MOP Ta TPILIUH, 3aCO0H 1X yCyHEHHS.

23. HaniaBJjieHHs
HamnaBnenHs, 0coOIMBOCTI BiJHOBIIOBAJIBHOTO HAIUIABICHHS Ta HAIUIABJIECHHS IIapiB 3i
CHeIiaIbHUMHU BIACTUBOCTSAMU. CTPYKTypa HAIIaBIIEHOTO METaTy Ta MOT0O BIACTUBOCTI.

24. CnopinHeHi npouecu (MIPUHIMIIN, 3HAYEHHS /1715 3BAPIOBAJILHOI TEXHOJIOT i)

["a3ononmymeHeBe Ta mia3MoBe pizaHHs. ['a30TepMiuHi Ta BAKYyMHO-KOH/IGHCAIliiHI criocoou
nanwieHHd. [lasuus matepianiB. Knacudikanis meronis nassaasi. OcoOIMBOCT YTBOPEHHS MasHUX
3'eqHaHb. 3MOYYBAaHHSI OCHOBHOTO MaTepially Ta po3TiKaHHS MPUIIOK0. 3aTIKaHHS MPUIIOI0 B 3a30pH,
KanuispHi sBUILA. PO3UMHEHHS MpUIIOEM OCHOBHOTO MeTany. [Ipumnoi, mpuHIMmM iX po3poOKu Ta
BUOODY.

25. KoHTpOJIb SIKOCTI
Knacudikamiss MeTomiB KOHTPOJIO SKOCTI 3BapHUX 3'eqHaHb. @Di3MYHI OCHOBHU Ta
Kiacuikaist yIbTpa3ByKOBUX Ta paliallifHUX METOJiB KOHTPOJIIO.
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Po3zin «TEXHOJIOT'TYHI CUCTEMHU IH)KEHEPII 3°€JHAHB 1 IOBEPXOHb»

1. HajiBaxuBimi cnocoou 3paproBaHHs (Kjaacudikanisi, npUHIMITN)

Jlyrose 3BaproBaHHs IUIaBKUM €JIEKTPoJoM. JlyroBe 3BaproBaHHs HEIUIABKHM €JIEKTPOJIOM.
IIna3moBe Ta MiKpoImia3MoBe 3BaproBaHHA. EnexTpoliakoBe 3BaproBaHHsS. ['a30Be 3BaprOBaHHS.
3BaploBaHHs €JIEKTPOHHUM MPOMEHEM. 3BaproBaHHA jazepoM. KoHTakTHe 3BaproBaHHS (CTUKOBE,
I0BHE, ToukoBe). JndysiiiHe 3BaproBaHHs. 3BaplOBaHHS TEPTSIM. 3BapIOBAHHS BUOYXOM.

VI1pTpa3ByKOBE 3BapIOBAHHS.
2. Po3noBCIO/IZKeHHSA Tel1a PH 3BapIOBaHHi

OcHoBHI (akTopH, sKi BH3HAYaIOTh PO3MOBCIO/DKCHHS TEIJIa y BHPOOi1 MpHU 3BaprOBaHHI.
OcHOBM pPO3paxyHKOBUX METOJIIB HarpiBaHHs BHpPOOy 3BaprOBAILHUMH JDKEpEIaMHu Teruia.
PiBusnus  TemmonpoBigHOCTi.  OCOOMMBOCTI  PO3MOBCIOKEHHS  TEIUIAa IPH  JYrOBOMY,
€JIEKTPOILJIAKOBOMY, ~€JIEKTPOHHO-IPOMEHEBOMY, JIa3€pPHOMY, KOHTAKTHOMY Ta TIa30BOMY
3BaproBaHHi. TepMiuHI LUKIM 3BapIOBaHHS, 1X XapaKTepUCTUKU. PerynroBaHHs TEPMIYHUX LUKIIIB
P 3BapIOBaHHI Ta HaILJIaBJICHHI.

Metoau MaTeMaTHYHOIO MOAETIOBAHHS TEINIOBUX ITPOLIECIB TP 3BaPIOBAHHI.

3. [lepBuHHAa KpUCTAJi3anisa MeTaLy

Oco0MBOCTI IEPBUHHOT KpHUCTATI3allii 3BapHUX 3’ €THAHb. PO3IO/II JIETYyIOUNX €JICMEHTIB Ta
JIOMIIIOK TpW KpUCTai3amii 3BaproBaJibHOI BaHHHM. MIKpPOCKOIIYHA, XiMiuHa Ta (i3udHa
HeoJHOpiaHICTh. [lepBMHHAa Ta BTOPMHHA CTPYKTYpPU IIpH 3BaplOBaHHI HU3bKOBYIJIECLEBUX,
HU3bKOJIETOBAaHUX Ta BUCOKOJIETOBAaHMX cTajeld. BIUIMB MIBUJIKOCTI OXOJOKEHHS Ta XIMIYHOTO
CKJIaJy METaJly Ha CTPYKTYpY 3BapHMX 3’ €JHaHb.

4. 30Ha TepMiYHOI0 BIUIMBY IPH 3BAPIOBaHHI

CTpykTypa 30HM TEPMIYHOIO BIUIMBY IpPU 3BaplOBaHHI HMU3bKOBYIJIELIEBUX Ta TapTIBHUX

neroBaHux craneil. OcoOIMBOCTI CTPYKTYPH JUISHKH NEPErpiBy MpH 3BaplOBaHHI.
5. PoboTu3anis, MexaHi3zaiis,, aBToMaTH3a1lisi 3BAPIOBAHHS

PobGotwuzartis, MexaHizalis, aBTOMaTH3allisl 3BapIOBaHHs: METa, 3a/1a4l, epeBaru, mpooIemMH,
o0xacTi 3acTocyBaHHs. [[pyHIMIIM aBTOMaTUYHOTO KEpyBaHHS.

PobGotuzanisa (oH-mailH ¥ odd-naiiH mporpamyBaHHs, MOJEIIOBaHHS, I'HY4Ki BHUpPOOHWYI
CHCTEMH).

Cuctremn xomm'torepHoro mnpoektyBanHd CAD/CAM. BipryanbHe BHUPOOHMITBO,
MOJIETIIOBaHHS BUPOOHMITBA. THUMOBI Pi3HOBUAM POOOTIB, 00JIaCTI 3aCTOCYBaHHs, MpPOOJIEMH,
CI0COOU BUPIIICHHS.

TexXHOJOT14HICTh POOOTHU30BAHOTO 3BaplOBaHHS. MeTou MOoYaTKOBOI 1 MOTOYHOI aJjanTartii.

6. /lyroBe 3BapoBaHHsA

OcobnuBocti nyroBoro po3psinay. bamanc eneprii Ha karoai Ta aHomi. BombT - ammepna
xapaktepucTuka qyru. @akropu, sKi BU3HAYAIOTh MPOTUIABJICHHS METAIy 3BapIOBATBHOIO JIyTOIO.
Po3paxyHKoBi cxemMu MpOILECiB HarpiBaHHS MeTala AYyrolo.

OcCHOBHI MapaMeTpH, IO XapaKTepU3yITh 3BaproBajibHy BaHHY. OCOOJHMBOCTI TUIABJICHHS
€JIEKTPO/1a IPH PI3HOMAHITHUX criocobax 3BaproBaHHs. KiHeTHka MiiaBIeHHs Ta IEPEeHOCy MeTaly.
Cunu, sxi JifoTh Ha Kpamio. Bumm mepeHocy enekTpoaHoro Mmetany. CrocoOM KepyBaHHS
MIEPEHOCOM E€JIEKTPOTHOTO METaly.

Brue mapamerpiB pexumy Ha GopMy Ta po3Mipu 3BaproBaibHOI BaHHHU. IlepemimyBanHs
METajly B 3BapIOBajIbHIN BaHHI Ta oro npuunHu. CriocoOM KepyBaHHSAM KIHETHKOIO KpUCTali3amii
3BAPOBAIIbHOI BAHHU.
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[TopiBHsUIBHA XapaKTEPUCTUKA JIETYBaHHA 4epe3 JIPIT, MOKPHUTTS eNeKTPOMdiB Ta (roc.
Po3paxyHOK ckilafy HaIluIaBJI€HOr0 MeTaly LIBa PU 3BaplOBaHHI i (JIFOCOM Ta B 3aXUCHUX 'a3ax.
Oco06MBOCTI TIEPBUHHOI KpUCTaji3amii 3BapHUX IIBiB. PO3Mosin Jleryrounx ejIeMeHTIB Ta
JOMIIIIOK TIpH KpHCTaTi3allii 3BaproBadbHOI BaHHU. MIKpOCKOIiYHA, XiMiyHa Ta (i3uyHa
HEOJTHOPITHICTb.

OKHCHIOBAJIbHI, BITHOBJIIOBAJIbHI, IHEPTHI 3aXMCHI Ta3u Ta cyMiii rasis. [loBeniHka rasis npu
TUTABJICHHI Ta KpUCTali3amii Metary. XiMi4Ha B3a€MO/Iis Ta3iB Ta METaIy.

OcHoBHI BUMOTH 110 (hJIrOCY Ui AYTOBOTO 3BaproBaHHs. lmaBieHi Ta kepamiuni ¢urocu, ix
B3a€MO/Iisl 3 METAJIOM 3BAapIOBAIbHOI BaHHH.

CamoperymioBaHHsl Ayrd. ABTOMAaTHYHE PETYJIIOBaHHS HAampyrd Ha Ay3i. ABTOMAaTHYHE
peryoBaHHS BHIBOTY €JIEKTPOJA.

CrexxeHHS 3a CTUKOM, THUIIM Ta oOnacTi 3actocyBaHHA. OpOiTalbHE IYroBe 3BapIOBaHHS
(MIG/MAG, TIG).

JedexTn 3BapHUX IBIB Ta MPUYMHU 1X BHHUKHEHHSI, CIIOCOOH 3a1o0iraHas yTBOPEHHIO.

7. Iaxepea :KUBJICHHS VISl [yTOBOI0 3BapIOBAHHS

TexHiuHI XapaKTEPUCTHKH JDKepesa XHUBJICHHS. BoJbT-aMIepHi XapaKTEepUCTHKH JKEpe
xuBieHHs (BAX). BmactuBocTi jpkepen >KMBIICHHS 3 jkopcTkoo BAX. BnactmBocTi mkepen
KUBJIEHHS 31 cnaaHoro BAX. 3aproBasibHi TpaHchopmaTtopu, OyJ0Ba, XapaKTEpUCTHUKH,
0COOJIMBOCTI 3aCTOCYBAaHHS. 3BaplOBajbHI BHUIPSAMIISAYI, Oyl0Ba, XapaKTEPUCTHKH, OCOOIMUBOCTI
3aCTOCYBaHHA. 3BapOBaJibHI BUIIPSMIIAYI 3 TPAH3UCTOPHUM KJIOYEM, OyI0Ba, XapaKTEpUCTHKH,
O0COONIMBOCTI  3aCTOCYBAaHHA. 3BaproBajbHI  1HBEPTOPHI JDKepena >KUBIEHHS, OyaoBa,
XapaKTePUCTHKH, 0COOIMBOCTI 3acTocyBaHHs. bararonocTosi mkepena xuBieHHs. Bubip mxepena
3BaproBaHHs. PexxrMu pobOTH Kepen KUBJICHHS.

8. EflekTponuiakoBe 3BaplOBaHHS

CytHicTb Tponiecy. Pi3HOBUIM €EKTPONIIAKOBOTO 3BapIOBAHHS 1 TEXHIKA HOTO BUKOHAHHS.
[TapameTpu, 110 PeryOI0THCS Ta KepyBasibHi J1ii. OCOOIMBOCTI CTPYKTYPH 1 BIACTUBOCTI 3BAPHOTO
3’enHaHHA. Metoam ctalimi3alii 3BaploBaJbHOIO CTpyMy. PerymioBaHHs pPiBHIB MeTajleBOi Ta
nuakoBoi BaHH. CHCTeMHM aBTOMATHYHOTO KEpYBAaHHS Ha OCHOBI CYMICHOTO BUKOPUCTAHHS
peryasTopiB HaNpyrd, NOJaBaHHSA €JIEKTPOJHOIO APOTYy, PiBHSA MeTaneBoi BaHHU. KepyBaHHA
PO3MOALIOM eHeprii B 30H1 3BaptoBaHHs. J[03yBaHHS KOMIIOHEHTA LUIAKY MPH €EeKTPOIITIaKOBOMY
3BaploBaHHI MpoTskHUX IBIB OcobauBocTi kepyBaHHs npu EII3 3 miaBKUM MyHIIITYKOM.
ABTOMAaTH30BaHI CHCTEMH K€PYBaHHSI TEXHOJIOTIYHUM MPOIIECOM EJIEKTPOIIAKOBOTO 3BAPIOBAHHSI.

JledexTu 3BapHUX IIBIB Ta NPUYMHH X BUHUKHEHHS, CIOCOOU 3a11001raHHs YTBOPEHHIO.

9. EfleKTpOHHO-TIPOMeHeBe 3BapIOBAHHS

Ocob6nuBocti HarpiBy wmertany npu EII3. OcHOBHI Tunu 3BapHHX 3’€qHaHb. TumoBa
(GyHKI[IOHAaJIbHA CX€Ma YCTaHOBKH JUIsSl €JIEKTPOHHO-TIPOMEHEBOro 3BaproBaHHs. Ilapamerpu, 1o
PETYIIOI0THCS Ta KEpyBaJbHI [ii.

Crabinizaniss IpUCKOPIOBAIbHOI HAINPYrH €JIEKTPOHHO-IPOMEHEBOi rapmartu. Perymsrtopu
CTpyMy €JEKTPOHHOTO IPOMEHIO, TOTYXHOCTI NPOMEHI0, CTPyMIB (OKyCyBaJIbHUX JIH3 1
BIIXWIIOBAIBHUX KOTYIIOK. CHCTeMH pEryjIroBaHHsS TJIMOMHM MpoBapy IpH EIeKTPOHHO-
IPOMEHEBOMY 3BapioBaHHI. CHCTEMH aBTOMATUYHOTO HANPABJICHHS €JIEKTPOHHOTO IMPOMEHIO IO
CTHKY 3BapioBaHMX KpoMok. CTpykTypa 1 OCOOJMBOCTI pPOOOTH YCTaHOBOK E€JIEKTPOHHO-
IIPOMEHEBOTO 3BaPIOBAHHS 3 CHCTEMaMH KepyBaHHs Ha ocHOBI EOM.

JedexTu 3BapHUX HIBIB Ta IPUYMHU 1X BUHUKHEHHS, CIIOCOOH 3aro0iraHHs yTBOPEHHIO.
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10. KoHTaKTHe TOYKOBE 3BAPIOBAHHS THCKOM

Oco6auBOCTI yTBOPEHHS! 3BapHUX 3’€lHAHb IPU KOHTAKTHOMY TOYKOBOMY 3BapIOBAHHI.
EnexTponpoBiHICTe 30HM YTBOPEHHs 3BapHOi Touku. HarpiB meramy B 30HI 3BaproBaHHS.
TexHoMOrisl TOYKOBOTO, pPENHEPHOrO, IIOBHOTO 3BAapIOBAHHA. 3BapIOBAHHS HEOJHOPITHHUX
MarepiaiiB.

Oco0muBOCTI TEXHOJOTIYHUX MPOIECIB MPHU 3BApPIOBAaHHI MAalIMHAMHU 3MIHHOTO CTPYMY
MPOMHCIIOBOI 1 MiJBUINEHOI YaCTOTH, KOHICHCATOPHMMHU MAIIMHAMH, MalIMHAMH MOCTIHHOTO
crpyMy. KinpkicHa OLlIHKa BIUIMBY OCHOBHHUX IapaMeTpiB IPOIECY TOYKOBOIO 3BaplOBAHHS Ha
SKICTh 3BapHUX 3'eqHaHb. OcCOONMMBOCTI BUOOpPY KepyBaJbHUX il 1 poOOTH aBTOMaTUYHUX
peryiasTopiB IapaMeTpiB 3BaplOBaHHA. Y3arajllbHeHa CTPYKTypa MallMH 3MIHHOTO CTPpyMy
IIPOMHCIIOBOI 1 MIJBUIIEHOI 4YacTOTH, KOHJEHCATOPHUX MAallIMH, MAIlWH I[OCTIHHOIO CTpyMYy.
Oco6auBOCTI MPUBOAIB CTUCKAHHS MAallMH KOHTAKTHOTO 3BaproBaHHA. TumnoBa (yHKIiOHanbHA
CXeMa pEeryJIsTOpiB IHMKIY 3BaproBaHHA. KOHTaKTOpH JUIsI TOYKOBHUX (IIOBHMX) MAIIHH.
3BaprOBAJIbHI €JICKTPOIN, METOIN TTiIBUIIICHHS CTIHKOCTI.

JledexTu 3BapHUX TOUOK, MPUYMHU 1X BUHUKHEHHS, CIOCOOU 3a100iraHHsi yTBOPEHHIO.

11. CTukoBe KOHTAKTHE 3BAPIOBAHHA

Oco06muBOCTI YTBOPEHHS 3BapHUX 3 €HAHb NPU CTUKOBOMY KOHTAKTHOMY 3BapIOBaHHI
OIIOPOM 1 OIUIABJICHHSIM. Y3arajbHeHa CTPYKTypa MalldH KOHTAKTHOTO CTUKOBOTO 3BapIOBAHHS.
VYMmoBH 3abe3nedeHHs CTIMKOCTI mporecy omaBieHHs. KOHTakTHE CTHMKOBE 3BaprOBaHHS 3
nonepeAHiM mifairpiBaHHaM. CHCTEMH KepyBaHHS MPOLIECOM OIUIABICHHSAM: DPO3IMKHYTI, 3
KOpEryBaJbHUMHU 3B’S13KaMU 3a HAIpyTrolo, 3a CTPYMOM, 32 4aCTOTOO MyJnbcalii cTpyMmy. CucremMu
ABTOMATUYHOTO KOHTPOJIF0O 1 KepyBaHHS Ha ocHOBI MIkpoEOM. ABToMaru3amii mporieciB
TepMOOOPOOKH 3’€THAHb NPU CTUKOBOMY KOHTAaKTHOMY 3BaplOBaHHI.

JledexTu 3BapHUX 3’€/IHaHb Ta IPUUMHU X BUHUKHEHHS, CIIOCOOU 3a11001raHHs YTBOPEHHIO.

12. TpimMHU B 3BAPHHUX 3’ €THAHHAX

Krnacuogikauis tpimusa. MexaHi3M yTBOPEHHSI rapsidiX Ta XOJIOJHUX TPIIIMH Y IPUILOBHIN
30HI Ta MeTaji LIBa MpU 3BaplOBaHHI BYTJIELIEBUX Ta JETOBAHUX CTajel, OCHOBHI (hakTopu, 110
BIUIMBAIOTh HA YTBOPEHHS TPILIHH.

13. ledopmanii Ta Hanpy:KeHHsI PH 3BaAPIOBAHHI

Knacudikamist 3BaproBajibHUX HalpyXeHb Ta Jedopmanid. MexaHi3M yTBOpPEHHS
MOB3JIOBXKHIX HAaNpyXeHb Ta jAedopmaiiii B HAaWOPOCTIMIMX €JIEMEHTax 3BapHUX KOHCTPYKIIIH.
BnnuB 3BaproBanbHMX HampyXkeHb Ta Jedopmaiiii Ha SKICTh 3BapHUX BUpOOiB. Metoau
peryioBaHHs HaNpykKeHb Ta fedopmalliil Ipyu 3BaproOBaHHI.

14. TexHoJi0riuHi 0c00/1MBOCTi 3BapPIOBAHHS BYIJIelleBUX TA JIETOBAHUX CTaJIei

Cknam Ta BIJIACTUBOCTI HU3BKOBYTJCIEBUX Ta JeroBaHux craned. OcoOamBOCTI iX
3BaproBaHHS. OCOONMBOCTI 3BaplOBaHHS CEPEIHBO- Ta BHCOKOBYTJICIICBHX CTajel. 3BaprOBaHHS
TEPMIYHO 3MILHEHUX HU3bKOBYIJICLIEBUX Ta HU3bKOJIETOBAHUX CTaJIeH.

15. TexHoJ10riuHi 0c00JIMBOCTI 3BaPIOBAHHA HU3bKO- TA CepPeIHbOJIEerOBAHUX CTaJlei

Cknaj Ta BIaCTUBOCTI HU3BbKO- Ta CEPEHBOJIETOBAHUX CTaJIeH, BIUIUB JIETYIOUUX €JIEMEHTIB
Ha IX CTPYKTYpY Ta BJIaCTHUBOCTI.

16. TexHoJ10TriuHi 0C00IMBOCTI 3BapIOBAHHS BUCOKOJIETOBAHUX CTAJIei

Knacudikamist BHCOKOJErOBaHUX CTaje 3a CTPYKTYypOlO Ta IpH3HAYCHHSM. 3arajibHi
IpaBuUja 3BaplOBaHHSA HepxkaBirounx cranedd. Kiacudikariss enexkTpomiB Uisi 3BaplOBaHHS
HepxkaBitounx craneil. darocu A IyroBOro Ta €JIEeKTPOILIAKOBOTO 3BapIOBAHHS HEP)KaBIIOUHX
CTaJICH.
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17. MeTtanypriiiHi Ta TeXHOJIOTIYHi 0C00JIMBOCTI 3BAPIOBAHHS KOJIbOPOBHX METAJIB i
CILIABIB
HaiiBa>knuBinm 0coOIMBOCTI Ta OCHOBHI CIIOCOOM 3BaprOBaHHS aFOMiHIIO, THTaHA, Midl Ta
CIUTIaBiB Ha iX OCHOBI. JleekTr pH 3BaprOBaHHI KOJLOPOBHUX METAJIIB 31 CTAJISIMU Ta MIXK COOOIO.
HaiiBasknuBinn 0coOJMBOCTI 3BapIOBaHHS XIMIYHO aKTUBHHUX METAIIB Ta CIUIaBIB Ha iX OCHOBI.
18. HaniaBJjieHHsA
HannaBnenHs, 0ocoO6IuBOCTI BIIHOBJIIOBAJIbHOTO HAIUIABJICHHS Ta HAIUIABJICHHS IIApiB 31
CreuiaJIbHUMHU BIACTHBOCTAMH. CTPYKTypa HaIUIaBJICHOT'O METaLy Ta HOro BIaCTHBOCTI.
19. Cnopinneni TexHo.10rii 3BaprOBaHHA
l'azomonymeneBe Ta mua3MoBe pizaHHsA. [‘azorepmiuni cnocobu HamuiueHHs. [lasHHs
MatepiaiiB. Kinacudikariis metosiB nasaHs. OCOOJIMBOCTI YTBOPEHHS NMAsSHUX 3'€JTHAHb. 3MOYYBaHHS
OCHOBHOT'0 Matepially Ta po3TiKaHHSI IPHUIIO0, POZYMHEHHSI IPUIIOEM OCHOBHOT'O METAITy.
Kaninsipui ssua npu nasaui. [Ipunoi, npunnumnu ix po3poOku ta BUOOpY.
20. In:xeHepisi moBepXHi i HAHOTEXHOJIOTII
[ToBepxHeBi (i3uKo-ximiuHi mnpouecH. MonangikyBaHHS TOBEpPXHI KOHIICHTPOBAaHHUMH
noToKkamu eHeprii. Bakyymue ocamkeHHs. loHHa iMrutanTaiis. EjexkTpoickpoBe JeryBaHHS.
Hudysiiine nHacuuyenns. J[lepopmauniiine 3minHeHHs. HaHoTexHonorii Ta HaHOMAaTepiajH.
Oco0nuBocTi MpoLEciB 1 3aKOHOMIPHOCTI OTpUMaHHs NOKPUTTIB. CTpPyKTypa 1 BIacTUBOCTI
MMOBEPXHEBUX IIAPIB.
21. BumipioBaHHs, KOHTPOJIb TA peecTpalisi pe3yJIbTaTiB y 3BaplOBaHHi
3acobu 1 MeToAM BHMIpPIOBaHb MapaMeTpPiB 3BAPIOBAJIBHOTO PEXHMY 1 BUMOTHU [0 HHUX.
Kani6pyBanns, Bepudikamis 1 Baligalis 3BaplOBAIbHOTO OOJIaHAHHS, TEPIOAUYHICTH
KaJliOpyBaHHS Ta MIATBEPKEHHS METPOJIOTIYHUX XapaKTEPUCTHK.
22. KoHTpoJab siIKOCTi
Knacudikamist MeToiB KOHTPOJIIO SIKOCTI 3BapHHMX 3'elHaHb. PyiHIBHMI 1 HepyHHIBHUII
KOHTPOJIb. OpraHoJEeNTHYHI METOAM KOHTPOJIO. YIIbTPa3ByKOBUI KOHTPOsb. KOHTpOIE MeTomamMu
akycTuyHoi emicii. KamisisspHi MeTou KOHTpoIt0. MarHiTonopomkoBuid MeTo1 KOHTpoutro. MeTton
BUXPOBHX CTPYMiB. MeToJ1 MarHiTHoO1 aHizorpomnii. Pagiorpadiunuii meton.
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Poznin «IHZKMHIPUHI' TIAKOBAHbB TA ITAKYBAJIBHOI'O OBJIAJTHAHHS»

1. 3araabHi mos10:KeHHSs

Texnomoriuni mporecd. OCHOBH Teopii MEPEHOCYy: MEpPEeHOC IMITYJbCy, €Heprii, MacH.
OcHoBHe piBHSHHS KIHETHKU MporieciB. [IoHATTS mpo MIBUIKICTH IPOLECY, PYIIIHHY CUITY IPOIECY
Ta #oro omip. Knacudikamis ocHOBHUX TexHoJoriunux mporecis. [lepiognyni (umkiiuxi) Ta
Oe3mepepBHi mpolecy. 3arajibHi HPUHIMIN IHXEHEPHO-TEXHIYHUX PO3pPaxXyHKIB HapameTpiB i
XapaKTepUCTHK arapariB i MaIlWH: CTaTUKa MNpOIECiB (3aKOHH pIBHOBArM), MarepiaJibHUN Ta
SHepreTUYHui OanaHcy, KIHETUYHI TapaMeTpH, PO3MIPH anapaTis.

CyyacHi MeToAaW aHami3zy Ta MOJEIIOBAaHHA TEXHOJOTIYHUX mporeciB.  DizuyHe
MozenoBaHHs. [loHATTS mpo MOAIOHICTh (I3UYHMX SBHUIL. YMOBH OJHO3HAYHOCTI. AHamI3
mudepeHIialbHUX  PIBHAHb MeTojgaMu Teopii momiOHocti. Ywmcnma (kputepii) momiOHOCTI.
VY3aranbHEHHS EKCHEPUMEHTAIbHUX JAHUX 13 3aCTOCYBaHHSM PIBHSHb MOAIOHOCTI; MeExXi
3aCTOCYBaHHS PiBHSHB. MeToa aHanizy po3mipHocTel. OCHOBY TUTAHYBaHHS €KCIIEPUMECHTIB.

MarematnuHe MOJICIIIOBaHHS. 3B’S30K MaTEeMAaTHYHOTO Ta (Pi3MYHOTO MOJIEITIOBAHHS.
AHamiTHYHE Ta YHCIIOBE PO3B’S3aHHS PIBHSIHB, IO OMHCYIOTH TporiecH. Mojem MmpoleciB 3a
BIJICYTHOCTI IOBHOTO MAaTEMaTHYHOTO OMHUCY, MOJENi 13 30CePeIKCHHUMH 1 MOUIUPEHUMHU
napaMeTpamu.

TexHIKO-€KOHOMIYHI OIIIHKM €(PEKTHBHOCTI TEXHOJOTIYHUX TporeciB. Onrumizaiis
nporecis. Kpurepii onTuManbHOCTI MPOIIECIB.

2. TinpomexaHiuHi mpouecu
Knacudikaris Ta XxapakTepucTuKa HEOAHOPIAHUX cucTeM. Kiacudikaliis riqpoMexaHigHux
nporieciB. MarepianbHUii 6anaHC riipoMexaHiYHUX MPOLECIB.

3. OcHoBH rizpoauHaMiKu
OCHOBHI XapakTE€pUCTUKM TOTOKIB piAuH. Pexumu Teuii. PIiBHSHHA HEpPO3PUBHOCTI
(cyuuteHOCT1) TOTOKY pigunu. PiBHsHHsA HaB’e-Ctokca. HpI0TOHIBCHKI I HEHBIOTOHIBCHKI P1AMHH.
Touni po3B’si3kM piBHSAHBb pPyXy piauH. AHami3 piBHAHHA Hap’e-Ctokca meromamu Teopii
NoJIOHOCTI. Y3arajabHeH1 (KpuTepianbHi) pIBHAHHS TAPOIUHAMIKH.

4. @inpbTpyBaHHA
®di3nyHa CyTHICTH IMpoliecy (QiIbTpyBaHHS Ta HOro 3acTocyBaHHs. DUIBTPYBaHHSA M AI€I0
nepenaay TUCKIB. PymriiiHa cuma, omip 1 mBuAKICTh mporecy. OCHOBHE KiHETHYHE DPIBHSHHS
¢binpTpyBaHHsA. Pexumu mocTiHOTO nepemnany TUCKY Ta MOCTIMHOI MIBUIAKOCTI (UIbTpYyBaHHS.
OinpTpyBanbHa anaparypa. Ounetpu ana nuiny. OinbTpu nepiogudHoi Ta Oe3nepepBHOI i A
cycnensiil. CxeMa po3paxyHKiB IapaMeTpiB 1 XapaKTePUCTUK (UIbTPYBAJIbHUX araparis.

5. IlepemiuryBaHHs y piikomMy cepeaoBHUILi
di3uyHa CYTHICTH MPOLECY IEpEeMilllyBaHHS Ta MOro 3acTocyBaHHs. I[HTEHCHBHICTH Ta
e(eKTUBHICTh NPOILECIB MepeMillyBaHHsA. TUIHU nepeMilryBalbHUX MpHUCTPoiB. [lepeminryBaHHS
HEHBIOTOHIBCHKUX piauH. KpuTepianbHa 3ajeXHICTh JUIsl BU3HAYEHHSI MOTY>KHOCTI MEXaHIYHHX
nepeMilyBaIbHUX IPUCTPOIB 32 MOAM(DIKOBAaHUMHU 4HcliaMu noji0HocTI (kputepisimu) Eitnepa 1
Peilinonpaca. Cxema po3paxyHKy MapaMeTpiB 1 XapaKTepUCTHK NEPEMILTyBAIbHUX MPUCTPOIB.

6. Mexaniuni npouecu
®di3u4Ha CYyTHICTH MPOIIECIB MOAPIOHEHHS TBEPAUX MaTepialiB. MeTonu noapiOHeHHs (Teopii
Pebinnepa, Kika-Kupnmnuosa, Pitrrinrepa, KypkoBa Ta iH). CxeMH YCTaHOBOK Jisi MOJPIOHEHHS
TBepauX TiI. CXeMHU po3paxyHKy MapaMeTpiB 1 XapaKTEPUCTUK IpOOapoK.
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7. Tennosi npouecu.

Poub TernoBux nporecis. Ternouit 6ananc. [Ipomuciosi TermIoHoCH].

Buan TtermmoBux mpormeciB, iX ocobmuBocTi. OCHOBHI MapaMeTpu 1 XapaKTEPUCTHKU Y
mporiecax Teronepenayi. PymriiiHa cuiia TeraoBrUX MPOIECiB.

TemnonpoBiguicte. 3akon  ®Dyp’e-bio. Temmeparypuuii rpaxmient. KoedimienTn
terutonpoBigHocTi. Judepenmianbae piBHAHHS TeruonposigHocTi Dyp’e—Kipxroda. @opmynu s
PO3paxyHKIB TeIUIoNepenadi yepe3 MIOCKi Ta MWIHAPUYHI CTIHKHM 3a CTaI[iOHAPHOTO TETUIOBOTO
pexumy. Tepmiuni omopu. Meronuka pillieHb 3ajad Yy BHUIAJKaX HECTAllIOHAPHUX TETUIOBUX
PEKHUMIB.

KonBekTuBHMI TeriooOMiH. Buny pyxy piivH Ta rasiB (BibHA Ta BUMYIIIEHA KOHBEKIIIS).
Pesxxumvu pyxy pinuH 1 ra3iB (JJamiHapHHM, TypOysieHTHHH). 3akoH HetoTona—Pixmana. [{udepenianbai
PIBHSHHS KOHBEKTUBHOTO TeruiooOMiny. KoedimieHTu TemnoBiaadi Ta Teronepeaadi, METOANKA
BU3HAYCHHS 1 po3paxyHKiB KoedimieHTiB. PiBHSHHSA TOAiOHOCTI (KpUTepianbHI PIBHSIHHA) JUIS
MPOIIECiB KOHBEKTHBHOTO TETUIOOOMIHY, METOIMKA X 1H)KEHEPHOT'O 3aCTOCYBaHHSI.

TermnmooOMin  BumpoMiHOBaHHSAM: (i3muHi ocoOmuBocTi mpouecy. OCHOBHI  3aKOHH
BurnpomintoBanHs (Ilnanka, Crepana—bonbimana, Kipxroda). Cxnanni (panianiiHo-KOHBEKTHBHI)
MPOLIECH TEII000MiHY, X ocoOnuBocTi. KoedilieHTu TernoBigaayui mpu BUIIPOMIHIOBAHHI.

8. HarpiBanHs, 0X0J101KeHHSI
3HadeHHsI HarpiBaHHs, OXOJO/DKEHHS IMPU 3AIMCHEHHI TEXHOJOTIYHUX IporeciB. I'paHuii
3aCTOCOBYBAaHUX TEMIEparyp, BHUOIp BIAMOBIIHOTO TEIUIOHOCISI 1 OXOJOKYIOUOTO areHra.
Knacudikamiss  termmooOmiHHOI  amapatypu. TerutooOminHa — amapatypa.  KoxyxoTpyOHi
TEIJIOOOMIHHMKH, OJHO- 1 OaratoxonoBi. [Hm Tumu TerooOMiHHUKIB. CXxeMa po3paxyHKIB
OCHOBHHUX TIapaMeTpiB 1 XapaKTEpUCTUK TeII000MIHHOI amaparypu. OOUYMCIEHHS CepeaHbOi
PI3HHUILII TEMIEpaTyp AJIs NpsMOTeYil, MPOTUTEYI].

9. Cyminus

®di3nyHa CyTHICTh IPOLECY CYUIIHHS Ta Horo 3actocyBaHHSA. CIIOCOOM TEMJIOBOTO CYIIIHHS.
PiBHOBa)kHa BOJIOTICTH 1 3B’A30K BOJIOTM 3 BHUCYLIYBaHUMH MarepiajdaMu. BiacTuBocTi Bojsororo
noBiTps. [ToOynoBa «|—d»-miarpamu 171st BOJIOTOTro HOBITPSI, METOIMKA MTPAKTHYHOTO BUKOPHCTAHHSI
miarpamu. MarepianbHu# 1 TEIIOBHIA OaaHCcH CymIiHHS. 300pakeHHs MPOILECIB CYIIiHHS Ha «|—0»-
JiarpaMi BOJIOrOro ToOBITps. I[IpMHIMIIOBI CXeMH TPOLECIB CYIIIHHS Ta PpPO3PaxyHKU 13
BUKOPUCTaHHAM «l—0»-miarpamu. OCHOBHI THIHM HPOMHCIOBHX Cymiapok. Cxema po3paxyHKY
napaMeTpiB 1 TEXHIYHUX XapaKTEPUCTUK CYIIAPOK.

10. MammH¥ i TeXHOJIOTil MaKyBaHHSA

TumnoBi KOHCTPYKTUBHI CXEMH NMPHUCTPOIB AJIs1 OapOMETPUUHOTO (pacyBaHHS PIIKUX MPOIYKTIB.
[IpuHIMOM Ta BUKOPUCTAHHS METOMIB JO3YBaHHS pPIAKMX MPOAYKTIB 3a PYLIIHHOIO CHIIOH.
IigpaBniyHi cXeMH 3alIOBHEHHS TapH PiJKOI0 MPOayKIliero. TUIIOBI KOHCTPYKTUBHI CXEMH IPUCTPOIB
JUISL I03YBaHHS CUIIKHUX MPOIYKTIB 0€3 pyXOMHUX poOOYHX OpraHiB, 3 00epTOBUM pOOOUYHM OPraHOM,
3 MOCTYNAILHUM Ta KOJIMBAJIBHUM PyXOM poOOUYMX opraHiB. THUITOBI KOHCTPYKTHBHI CXEMH MPHUCTPOIB
Ui pacyBaHHSI PIIKUX MPOAYKTIB OapOMETPUYHUM, HA10apOMETPHUUHUM Ta BAKYYMHUM CIIOCOOAMHU.
®i31yHi BIACTUBOCTI B'3KUX MPOAYKTIB. TUIIOBI KOHCTPYKTHBHI CXEMH MPUCTPOIB VIS X JO3YBAHHSL.
®i3u4HI BIACTUBOCTI MJIACTUYHUX NMPOAYKTIB. THUIIOBI KOHCTPYKTHBHI CXEMHU MPHUCTPOIB Ui iX
nosyBaHHs. Kpurepii ouinku moxubku no3yBanHs. Knacudikaiist i THIIOBI KOHCTPYKTHUBHI CXEMH
MallliH IS TaKyBaHHS LITYYHUX BUPOOIB. Y3araibHEHa CTPYKTypa Ta CXeMa MPHUCTPOIO JUIS
NaKyBaHHS MPOJYKLIi B M’AKe MTaKOBaHHs. Buau 3BaproBaHHs OMIMEpHUX MakoBaHb. Kinacudikaris
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Ta TUIOBI KOHCTPYKTUBHI CXEMHU IPUCTPOIB MOJaui PYIOHHHX MaKyBaJbHUX MaTepianiB. Cxemu
MeXaHi3MiB, 10 3a0€3MeUyI0Th PyX PYJIOHHHX MarepianiB. CXxeMu Ta MPUHIMII Aii MaKyBaIbHUX
MaIlIiH BEPTUKAIBFHOTO TUITY, CTBOPIOIOYHX IJIOCKHUH MaKeT.

11. Cy4acHi MeToau po3paxyHKiB 00/1aHAHHA
Knacudikamiss iCHyrOUMX YHCIOBUX METOMIB JOCIHIDKEHHS HAMpyXeHO- aeGopMOBaHOTO
CTaHy MaIlUH 1 OOJIaJHAHHS, IO 3HAXOASATHCS MiJ JI€I0 CKIAIHUX CTaTUYHHMX, UUKIIYHUX Ta
TEMIIEpPaTypPHUX HABaHTAKEHb.

12. KoHcTpykuii Ta NPUHIUI POOOTH MAIIIMH Ta 00/1aJHAHHA
Krnacudikamiss yMmoB poOotu MamuH Ta oOnagHaHHs. CUIOBE CTaTHYHE HABAaHTAKCHHS.
ukniuni HaBaHTaXKeHHS Niepioauunoi Aii. Temnepatypri HaBaHTaxeHHs. [ pannuni ymoBu. Cxemu
pyHHYBaHHS MalMH Ta 00JIaAHAHHS.

13. OcHoBHi cniBBiTHOIIEHHSI MeXaHiKH 1e(OPMOBAHOT0 TBEP/AOTO Tija
I'eomerpuuni cmiBBigHOmeHHS. Pi3uuHi cmiBBigHOIIEHHA. CHIBBIIHOIICHHS PiBHOBAry.
I'pannuni ymoBH. MexaHika pyiiHyBaHHS. Y MOBU HaKONWYEHHS Ae(EKTIB B eIEMEHTAX MAIINH Ta
o0JIaTHAHHS.

14. Knacudikauis Ta anaJi3 rinore3 Teopii 000;10H0K
Bubip cucremu rinores, mo J03BOISIFOTh MOJICIIOBATH HEOAHOPIIHUN po3noain aedopmartiit
MOTIEPEYHOT0  3CYBY JUISI MOMJIMBOCTI MMOOYJAOBH MAaTeMAaTW4YHOI MOJEN pPYHHYBaHHS
OararomapoBUxX KOMITO3UTHHX €JIIEMEHTIB OOJaJHaHHSA XIMIYHMX BHPOOHHMITB. MaremaTudHa
MOJIETIb PO3paXyHKY MIITHOCTI €JIEMEHTIB 00JIaIHAaHHS HA OCHOBI O€3MOMEHTHOI TeOopii IIACTUH Ta
000510HOK. MaTteMaTu4Ha MOZENb PO3PAaXyHKY MIIIHOCTI €JIeMEHTIB MalluH Ta oOJaJHaHHS Ha
OCHOB1 MOMEHTHOI T€OPii 000JIOHOK.

15. OcHoBM 4YHCJI0BHX METOAIB PO3PaXyHKiB 00/1aHAHHSA

OcHoBH BapialllfHOTO MIAXOAY JO BHUPILMICHHS 3aJa4 BU3HAUYECHHS /1€(OPMOBAHOIO CTaHY
KOHCTpyKLid. DyHKIIOHATM Ta iX BiacTUBOCTI. Bapiauis ¢ynkuionany. Bapiamiiinuii npuHmn
Jlarpanxxa. OcHOBHI nosio’keHHs MeToay Putna ta Mmetony byonoBa-I"anbopkina. Meton ckiHU€HUX
esieMeHTiB. OCHOBHI MOHATTS MPO JAUCKPETHY Mojenb. Kitacudikalist BUAIB CKIHUEHUX €JIEMEHTIB.
[TonaTTs mpo ampokcumyrodi (yHKIii. MaTpuis >KOPCTKOCTI CKIHYEHOTO eJIeMeHTa. 3arajibHa
MpoLeaypa BUBOJY BUPAKEHHS JJIi OTPUMAHHS KOE(IIIEHTIB MaTpPULi >KOPCTKOCTI CKIHUEHOTO
eneMeHTa. Q13MYHUM 3MICT KOe(ILI€HTIB MaTPULl )KOPCTKOCTI CKIHUEHOTO eneMeHTa. [IoHATTS npo
rJ100anpHy HyMepalliio By3/1iB KOHCTPYKIIii, By3JloBe HaBaHTaxxeHHs. ['pannyni ymosu. [Ipouenypa
moOy/I0BU 3arajbHOI MaTpPHUIIl KOPCTKOCTI KOHCTPYKIIii. I'100anbHa cuctemMa piBHSHb PIBHOBAarw.
[Ipsimi Ta iTepariifiHi METOAM BHPIIIEHHS CHCTEM JHIHHUX piBHAHb. OCHOBHI MOJIOKEHHS MPO
¢izuyHo HemiHiHEe AedopmyBaHHA Marepiany. JliHeapu3aliss HENIHIMHMX pPIBHSHb MEXaHIKH.
Metoau BUpIilIEHHS HENIHIHHUX PIBHSAHB. AHANI3 Cy4YaCHUX aJrOPUTMIB TMHAMIYHOTO PO3PAXYHKY
KOHCTPYKILINA. AJTOPUTMH PO3PAaXYHKYy KOHCTPYKLIA TNpH NPUMYCOBHX KOJHMBaHHAX. Edekt
PE30HAHCY.

16. OcHoBu MexaHiku cyuijibHux cepeaosuin (MCC)

Imotesu MCC 1 ix pomb mpu po3poOli MareMaTHYHHX Mojened. 3ajgadi MeXaHiKH
cyuinbHOro cepenouiia. IlouaTTs konTuHyymy. Jlarpamxkesi Ta EitniepeBi koopaAuHATH U1 ONIUCY
pyXy TiJ, MaTepianbHa abo cyOcTaHLiOHaTbHA MOXiqHA 3a yacoM. KoopaunatHi cucremu. [ToHaTTs
BekTopa. [IpencTaBieHHs] BEKTOPIB B NMPSMOKYTHHUX 1 KOCOKYTHHX HPAMOJIHIHHUX KOOpAUHATAX.
OcHOBHUI 1 B3aeMHUH BEKTOpHI Oa3ucu. Himwmii, BUTbHMIA, KOBapiaHTHUA 1 KOHTpaBaplaHTHUM
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inekcu. Busnauenns tensopa. IlpeacraBieHHs: TEH30piB Yepe3 BEKTOPH OCHOBHOT'O 1 B3aEMHOTO
0a3uciB, BEKTOPHUN CYNpPOBiA. YHapHI Ail HaJ TEH30pPOM: TPAHCIIOHYBaHHS, CKaJIIpHA 3rOPTKa,
BEKTOpHA 3TOPTKA, CJIiJ TeH3opa. biHapHi omepaiii 3 TEH30paMu: CymMa TEH30piB, CKaJISAPHUN
nO0OYyTOK, TIOABIMHMM CKAJIApHUA JOOYTOK, BEKTOpPHHMA JOOYTOK, TEH30pHHUHU JOOYTOK.
HudepenniroBanus TeH30piB. Oneparop ["'aminbToHa. Oniepatopu rpaaieHTa, IMBEPreHIii 1 poTopa,
X ¢i3uuHMit Ta MaTeMaTHYHUH 3MicT. [Ipukitany 3acTocyBaHHs UX ornepaTopi B piBHAHHAX MCC.
KpuBominiitai koopaunatu. [{udepeniiroBanas TEH30piB B KPUBOIIHIMHUX KoopauHaTax. Di3uuHi
3akOHU JUIs TBepAux Tin. [IpencraBneHHst (i3MUHUX PIBHAHB CTaHy B TEH3O0PHIA (opmi.
CriBBiTHOIICHHSI MK Hampy>KEHHSM 1 MBUAKICTIO AedopMarii ajs piauH i ra3is. 3akoH Hap’e-
Croxkca. JleBiaTOpHi Ta cepe/iHi HANPYKEHHS B piAuHI. 3aKOH 30epeKeHHs MacH. BUBI piBHSIHHS
Hepo3puBHOCTI. [HBapianTHa opMa piBHSHHS 30epekeHHsT MacH. PiBHsSHHS pyxy. Dopmu 3anucy
nudepeHLianbHoro piBHSAHHS pyXy. PiBHSHHS piBHOBaru i T€H30pW HaIpyXeHb B JlarpaH:keBuUx
sminHux. Tenszopu [liomu ta Komri-Eiinepa. 3B'SI30k MiX TEH30pOM HampyKeHHsSI 1 BEKTOPOM
HanpykeHHs. HopManbHe 3ycwiuisi 1 HampyXeHHS Ha MOBEpXHi. JlOTHYHE HamNpyKCHHS Ha
noBepxHi. [lpuanun JlamamOepa. 3akoH 30epexeHHS KITBKOCTI pyxy (IMITysbCy). 3aKoH
30epeeHHsT MeXaHi4HOI eHeprii. 3akoH 30epekeHHs MOBHOI eHeprii. OCHOBHa cucTemMa
mudepenmianbaux piBHIHE MCC. OcHoBHI piBHstHHA MCC anst piguH Ta rasis.
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«[Ipuxmnagna mexanika», 133 «l'amyzeBe MammnHoOynyBanHs». Kui: KIII im. Irops
Cikopcproro, 2018. — 290 c. https://ela.kpi.ua/handle/123456789/23917
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Poznin «ITPUKJIATHA TEOMETPIA TA IHJKEHEPHA I'PA®IKA»

Koniuni nepepizu. [ToBepxHi Apyroro mopsky.

[TepeTBOpeHHS KOOpAMHAT (OPTOTOHAJIBHI, a)iHHI, TPOSKTHUBHI).

Merton npoexkiiiii. LlenTpanbsHe, napaienbHe Ta OPTOroHaJIbHE MPOSKIIFOBAHHS.
Knacudikamis niHiii, MOBEPXOHB 1 TiJL.

EBOJIOTH Ta €BOJIBBEHTH.

[TepeTuH JsiHi#, TOBEPXOHB 1 TLI.

Po3ropTku noBepxoHs.

JotnyHa, kpuBMHA Ta CKpyT JiHii. Dopmynu Ceppe-Dpene.

[Tapamerpuuni noBepxHi. KpuBi Ha HOBEpXHSX.

©ooNo bk wDdE

[EEN
o

. Ilepma Ta npyra kBagpatudHi GopMu MOBEPXHi.
. T'eoe3nuni miHii.

[
N

. CkiazieHi KpuBi Ta IOBEPXHi.

[EEN
w

. MeTtoau iHTepIoAIii Ta apoOKCHMAITii.
. Kpusi ta noBepxHi besbe.

[
o b~

. ParionansHui B-cruraiiau.

[EEN
(2]

. PariionanpHi B-criaitHOB1 TOBEepXHi.

17. IlapameTpryuHe T€OMETPUYHE MO/ICTIOBAHHS JiHIi, TOBEPXOHB 1 TiJL.

18. TrepnotrinbHe MoaentoBanus. B-rep, C-rep ta O-rep merosu.

19. [TapameTpruHe KOHCTPYIOBAHHS JIeTale 1 CKIalaHHUX OJUHUIIb.

20. ABTOMaTH30BaHE TEOMETPUYHE MOJICTIOBAHHS TEXHIYHUX 00’ EKTIB 1 IPOIIECIB.
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IEPEJIIK IIMTAHDb JJISA INCBMOBOI'O TECTYBAHHSA

1. IHOOPMATUKA
1. OcHoBH iHpopMaTHKH

[Ipeamer Ta 3amadi inpopmaTuku. CTpykTypa iHPOPMAIIHHOI CHCTEMHU, BU3HAYEHHS TEPMIHY
iHdopmartii, inpopmariiiHoi cucteMu, TexHoorii. OCHOBHI HAIIPSMKH Ta €Taly PO3BUTKY Cy4aCHUX
iHpOpMaLifHUX TEXHOJOTIH.

Indopmartis Ta ii BractuBocti. Knacudikaris i kogyBanns inpopmarii. [apopmaris ta naHi.
Iadopmarris sk BigoOpakeHHs 3aKOHY BCEOIYHOTO 3B’ SI3KY 1 B3a€MO/Ii1 SIBUIL 1 POLIECIB B IPUPOII
Ta CYCHUIBCTBI; JiKepeno iHdopMallii, CHTHAJI, METOAM PEECTpAIlil 1 OMpaIfOBaHHS CUTHATIB 1 ix
Tenaenii cyuyacHux iHdopmariiinux TexHosorid. Heliponni mepexi. IlITyunuii iHTENIEKT.
[ndopmartiiini TexHoIOTIT 00pOOKHU JaHUX, KEPYBAaHHS — CTPYKTYpa, BUAM. [HPopMmarliitHi TexHomorii
MIATPUMKH MIPUHHATTS PillIeHb, €KCIIEPTHUX CUCTEM TOIIO.

«Industry» 4.0. YerBepra mpomucioBa pepomiomis. CTpyKTypa CydacHOTO BHPOOHHIITBA
(po3ymua adbpuka). Industry 4.0 — CmapTu3ariis.

Jloriuaa ctpykrypa mnepcoHaimpHoro komm'iorepa (IIK). OcHoBu anrebpu JOTiKHM —
MO3HAYEHHS, OCHOBHI JIOT14HI QyHKIIi1, (GOpMYBaHHS JIOTTYHUX CXEM ISl IPEJCTABICHHS allTOPUTMIB
BukoHaHHs komaH[ B [IK. O6po6ka noriunoi inpopmaii. OCHOBHI 3aKOHU JIOTIKH 1 JIOT1YH1 QYHKIII.

2. OnpauroBanHs pizHux ¢gopm ingopmauii B aBilikoBomy kojai. KogyBanus cuMBoJIbHOL
(TexkcToBOiI) iH(opmairii.

[IpencraBnenns inpopmanii B nepconamsHoMy Komm 'torepi (I1K). CumBonbHa 1 aHanmorosa
dbopma nipencrarinenns inpopmarii. KoayBanus iHopmarrii: MeToau KoayBaHHS, 0a3a, TOBXKHHA 1
emHicTh Kony, cuctemu uucienus (CY). Ilpasuna nepexony Big oaniei CU go inmoi. [lepeBaru
IBINKOBOrO Koay. ApudMeTHuHI Aii B pI3HUX cucTeMax 4ucieHHs. [Ipsamuii, nonoBHIOHOUUH 1
3BOPOTHUM KOJH BiJI’€MHOTO YMCTIA 1 1X 3aCTOCYBaHHS B 0OUMCITIOBAJIbHIN TEXHIIII.

KonyBanns aynio 1 Bizeo iHpopmartii. Lludposi Ta aHamorosi curtaiau. AHanorona i uu¢ppona
¢dopma BinoOpaxkenHs iHpopmamii (ALIT 1 IAIT). KogyBanHs rpadiuHux naHUX; pacTpoBa 1
BEKTOpHA Ipadika; MPUHIUN AEKOMIIO3HULIT PU KOTYBaHHI KOJIbOPOBOI rpadiky; KOJyBaHHS 3BYKY
(aynio iHdopmarii); popmat FM 1 Wave Table.

3. CTPYKTYpHO-JIOTi4YHA cXeMa KOMIT’I0Tepa i 0y/10Ba NepcoOHATbHUX KOMII'IOTepiB.

Knacugikauis [1IK — Benuki, mani, cynep I1K, nepconanbHi, nepenocHi. TeHeH11i po3BUTKY
[TK — miniaTrOpu3alisi, MBUAKOIIsI, 0OCST Mam'sTi, MpOrpaMOBaHi MOXKJIUBOCTI.

OyHkuioHanbHO-CTpykTypHa oprasizamis [IK. OcnoBui 6moku IIK, iX npusHaueHHs 1
xapakTepucTuk. CTpyKTypHO-JIOTiyHa cxema i ocHOBHi enemeHTd [IK, iX B3aemomis; mpucTpii
KepyBaHHS (F€HEepaTop TaKTOBOI YacTOTH); MPUCTPOi BBOAY 1 BUBOAY Ta 30epiranHs iHopmaii
(BHYTPIIIHA 1 30BHIIIHSA TaM’STh); apU()METHUHO JOTTYHUHI MPUCTPIH.

Cucremuuit iHTepdelic, TUHIM MIKPOIPOLIECOPIB, iX CTPyKTypa. MaTepuHChbKa Iu1ata — poJb,
(GYHKI[IOHANIbH1 XapaKTEPUCTUKH.

[ToHATTSI MpOrpaMOBaHOIO KOHTPOJIEPY — POJIb B OOUMCIIOBAIbHIN CHCTEMI, MOKIMBOCTI Ta
MEPCIIEKTUBY 3aCTOCYBaHHS.

daiinoBa opranizaiis nam’sTi s poOoTH 3 iH(popMalli€to; nporpamHi Qaiinm i daitnu nanux;
aTpuOyTu (aiiniB; CTUCHEHHS 1 apXiBais (aiiniB; 30epiranns (aiiaiB Ha 30BHIMIHIX HOCISX.

Amnapathe 3a6e3neuenss [1K: 6a30Bi i JoJaTKOBI MPUCTPOI IS ONpaIfOBaHHs, 30epeKeHHS 1
o0MiHy iH(pOpMALIETO.
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Komn'torepHi Mepexi — apXiTeKTypa, anapatHi MOXIUBOCTI. JIoKaiabpHI Mepexi, 0COOIUBOCTI
oprasizariii, METOI1 JOCTYITY.

4. IporpamHe 3a0e3MeYeHHs MEPCOHATBLHUX KOMIT' IOTEPiB.

Krnacugikamiss mporpamaoro 3abesneuenns. CucrtemHe mporpamHe 3a0e3nedeHHs. [ToHATTS
PO CHUCTEMHE IporpamMHe 3a0e3nedeHHs Ta Horo mpu3HadeHHs. Omnepamiiina cucrema [IK 1 11
ckimanoBi. Tumu i Bepceii onepariiinux cuctem. Pobora 3 daiimamu B OC Windows. Iepapxist 06’ ekTiB
(aiinosoi cuctemu Windows. Microsoft Office.

[lonarTs mpo npaiiBepu Ta iX HpuU3HAYeHHA. Tunu 1 mpusHadeHHs yTwiit. llpuknamHe
nporpaMHe 3abe3nedeHHs. [Ipu3HaueHHS 1 OCHOBHI MOMJIMBOCTI TeKCTOBUX penaktopiB (TP).
Jloriuna opranizamis indopmaii y TP. Tunu cyqacaux TP 1 ixHi 0cOOIUBOCTI.

[Ipu3HaueHHsT 1 OCHOBHI MOXJIMBOCTI eleKkTpoHHHX Tabmunb (ET). Jloriuna opranizartis
inpopmanii y ET. [Ipunuunu dopmysanns hopmyin i modynosu aiarpamy ET. Tunu cyyacaux ET ta
ix ocob6mmBocti. Tabnuunuii npouecop Exel: inTepdeiic, TeXxHOMOTi poOOTH B €IEKTPOHHIH TaOIHIII.

[Ipu3HaueHHS 1 OCHOBHI MOMJIMBOCTI cucteM ympaBiminHa 0azamu nanux (CYBJ). Jloriuna
opranizanis inpopmanii B CYB/I. [Ipunnunu ¢dopmyBanHs Tabauib, 3anuTiB, ¢popm i 3BiTiB B CYB/I.
Tunu cydacuux CYB/] Ta ixHi 0COOIMBOCTI.

[Tpu3navyeHHs i OCHOBHI MOJIUBOCTI rpadiunux peaaktopiB (I'P). Tunu cyuacuux I'P ta ix
0COOIMBOCTI.

[Iporpamue 3a0esneuenHs i IarepHery. bpaysepu, ocHOBHI Tumu 1 (yHKIIOHANIBHI
MoximBocTi. [lomykoBi cucremu. Yrtuiith mast pobotm B IHtepHer. HaBuanmpHi mporpamu.
EnextpoHHi miapydHuKky Ta eHIuKIone ii. [Iporpamu i TecTyBaHHS 1 IEpEBIPKU 3HAHb.

[Tpuknaau criernianizoBaHOTO MPOrpaMHOTo 3abe3neueHHs. [I[porpaMHi mpoayKTH Ta iX OCHOBHI
xapaktepucTuku. Cuctemu aBTomMaTu3oBaHoro mnpoektyBaHHs (CAD), cucremu aBTOMaTu3amii
IHKeHepHuX po3paxyHkiB 1 pociimkeHb (CAE), cucremu aBTomaTtusauii BupoOHuuTBa (CAM),
CUCTeMH aBTOMaTH3allii 1okymeHToobiry (PDM).

IHTeneKkTyanbHl CUCTEMH — MOHSATTS IUTYYHOI'O 1HTEJEKTY, HAIpPSIMKH PO3BUTKY, €KCHEpPTHI
CUCTEMH Ta iX Kiacugikaris.

5. AnroputMizanis i nporpamyBaHHsA

MoBu mnporpamyBaHHs. AiaBiT MOBM IporpaMmyBaHHA. [neHTugikarop. MammHHUN KOZ.
TpaHCcaATOPU-KOMIUIATOPH Ta IHTEPIPETATOPH.

OcHoBHM anropuTMizaliii i mporpamyBaHHs. AIropuTM 1 foro Baactusocti. Criocodu 3amnucy
anroputmy. 300pakeHHs 1 (QyHKIIOHATBHUN 3MICT OCHOBHUX CHMBOJIB OJoOK-cxeM. [Ipuxmanu
o0y 0BH anroputMiB. [IpHHIMIN CTPYKTYPHOTO IPOrpaMyBaHHs 1 6a30B1 CTPYKTYpHU aJTrOPUTMIB.

CrpykTypa Ta mpuHIMI MOOYI0BH mporpam, Au3aiiH. OCHOBHI OJOKM Mporpamu, MpaBuiia
¢dopmyBanHs. 3ajgada, ajaropuTM, HporpaMa, MporpamHa cucrema. Etanu po3poOku mporpam:
MOCTAaHOBKA 3a/1a4i; aHai3, popManizoBaHuil onuc 3aaa4i 1 BUOIp MOAENI; IPOEKTYBaHHS 3arajibHO1
CTPYKTYpH NPOTpaMu; IPOrpaMyBaHHs; HaIaro/DKeHHS 1 Bepu(ikallis; OTpUMaHHS Ta IHTepIpeTaris
pe3ynbTaty; myoJiKyBaHHS 1 Iepeiadya pe3ybTaTiB 3aMOBHHUKY; CYNPOBI MPOTPaMH.

Hanaromxenns nmporpam. Tumu moMuiok, siki MOXKYTh TPaIIATACH TIPH PO3POOIT MPOTpam.
PexxyMu 1 KOMaHIM Hajaro/keHHsa. BTpy4yaHHs y XiJ1 BUKOHAHHS porpaMu. BcTaHOBIEHHS TOUOK
CIIOCTEPEKEHHSL.

3aranpHi TMOHATTA MPO BHpasu, omnepaHau, omepauii. I[lpaBuna ckiajaHHsA BHpasiB.
®opmyBaHHa apudmMeTHuHUX BHpas3iB. ApudmernuHi omepaunii. Bupasu i omepauii BiIHOIICHHS.
Jloriuni Bupasw i onepartii. [Ipiopurer BUKOHaHHS OTepaIrii.

44



bazoBi omeparopu MoBHM mporpamyBaHHs. BHyrTpimni Mmarematnuni ¢(yHkuii. IIpocti
OIIepaTopH, IXHi TUIH, TPU3HAYEHHS 1 MpaBmia 3anucy. CTpykTypoBaHi oneparopu. IIpuznauenns i
npaBuiia popmyBanHsa. OnepaTropu BBOAY-BHUBOAY iH(poOpMaIrii.

OmnepaTopy TEpEeBIPKM YMOBH, IXHI THUIM TpH3HAYCHHS 1 TpaBuWia 3amucy. Peamizamis
pO3rajny’KeHUX ajJropUTMIB 3a JOMOMOTIOI0 OIepaTopiB mepeBipku ymoBH. OmepaTopu BHOODY.
[Ipukiiagyu BUKOpUCTAHHS ONIEPATOPiB MEPEBIPKH YMOBH 1 BHOODY.

Omneparopu mMKIy, iX TUIM, MpU3HAYEHHS 1 mpaBmia 3anucy. OnepaTop LUKy i3 Hamepen
BiJJOMOIO KUJIBKICTIO IOBTOPEHB, MapaMeTpu 1 0cOOIMBOCTI BUKOpUCTaHHA. OnepaTopy nepepuBaHHs
1 mpotoBkeHHs HUKJIiB. OnepaTop MUKITY 13 Hanepe HEBIIOMOIO KUIBKICTIO TOBTOPEHb; MTapaMeTpt
1 ocoOmmBOCTI BUKOpHCTaHH:. [{ukiam i poboTa 3 MacMBaMu; MOITYK MAaKCUMAJIbLHOTO 1 MIHIMAJIBHOTO
€JIEMEHTIB; COPTYBaHHS 1 BIOPSAKYBAHHS MAaCUBY.

CrtpykrypoBane (MoayibHe) mporpamyBanHsa. llponenypu (pyHkmii 1 miamporpamu)
BHYTpIIIHI 1 30BHIIIHI TPOLEAYPH.

3aranbHi MOHATTS NP0 NPOLEAYPH Ta iX mpu3HadeHHA. Po3mineHHs mpouexyp Ha QyHKII i
HiAMpOrpaMu, Ha BHYTPIIIHI Ta 30BHINIHI PYHKIIT 1 miamporpamMu, 0COOIMBOCTI iX BUKOPUCTAHHS.

PexypcuBHe BUKOPUCTAHHS MIAMPOTrpaM; MpU3HAYCHHS; IpsiMa 1 Hetipsima pekypcis. [Ipuknaau
PEKYPCUBHHUX HIANPOTPaM.

6. OCHOBHM MaTeMAaTHYHOI0 MO/IeJIIOBAHHS HA KOMIT IOTepi

MopenroBaHHS IPOLIECIB 1 CHCTEM B 1HXKEHEPHIM MpaKTHUIll. AHaIOT0BI 1 udpoBi moemni. Buau
Mojieiell — HaTypHi, MaciTaOHi, YMCIIOBI, aHANOTOB1 (Pi3UYHI, aHATIOTOB1, MaTEMAaTH4H1, TUCKPETHI
(uucenpHi). KoM toTepHe MO/IeTIOBaHHS B HAYI 1 TEXHIIII.

[TigroroBka 10 po3pobku mporpam. dopmanizamis, anroputmizais. Po3podka i TecTyBaHHS
nporpamu. Po3po6xka rpadiunoi uactunu. [IpoextyBanns iHTepdeiicy 1 opopmIiIeHHS IPOrpaMHOTo
3a0e3neyeHHs.
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2 MEXAHIKA MATEPIAJIIB I KOHCTPYKIIIA

1. T'o10BHI NOHATTS, TiNOTE3W TA NIPUHIUIIHA
PeanpHMit 00’€KT Ta #oro po3paxynkoBa cxema. OCHOBHI Mojeii Matepiany, Gopmu Tina,
HaBaHTaXeHb. OCHOBHI NMPHUHIMIM MEXaHIKM MaTepialiB 1 KOHCTPYKIIiH; BHYTPIIIHI CHIM Ta
METOAM iX BU3HAUCHHS, HANPYXKEHHs, nepemimeHHs, nedopmarii. OnopHi mpUCTpOi iX peakxiiii.
Emtopu BHYTPIIIHIX CHIT 1)1 CTEPXKHIB.

2. I'eoMmeTpHYHi XapaKTePUCTHKHU NJIOCKHUX NepepisiB
[Tnoma, craTuyHi MOMEHTH ILIOII, MOMEHTH 1HepIlii. BU3HaueHHs MOMEHTIB 1HEPIIli BiTHOCHO

BHU3HAYCHHs. MOMEHTH 1HEpIlii MPOCTUX Ta CKJIATHUX Diryp.

3. Po3TsiraHHs i cTHCKaHHA cTep:kHiB. MexaHiuHi XapaKkTepuCcTHKHN MaTepiatiB 3a
YHCTOr0 PO3THATY i CTHCKY
Busnauenns HampyxkeHb 1 agedopmariii 3a po3tary-ctucky. IloTeHmianbHa eHepris
nedopmMariii CTepKHS 3a PO3TATY-CTUCKY. BU3HAYeHHS OCHOBHMX MEXaHIUHUX XapaKTePUCTHK
MaTepialiB Mpu PO3TATAaHHI 1 CTUCKaHHI. BU3HaueHHS NOMyCTUMHUX HampyKeHb. Po3paxyHku Ha
MILHICTh 1 KOPCTKICTh CTEpPXKHIB 32 PO3TATaHHS 1 CTUCKAHHA. YMOBH MIIHOCTI 1 KOPCTKOCTI.
Po3paxyHOK cTaTUYHO HEBU3HAYYBAHUX CTEP)KHIB

4. OcHOBH Teopii HANPY:KeHOro i 1e()OPMOBAHOIO CTAHY

Hanpyxenuil craH Tina B TOYIi: MOHATTA NP0 HANPYKEHHS, TEH30p HAINpPYXKEHb;
mudepeHmianbHi  piBHAHHSA piBHOBaru (piBHsHHS Hap’e-Komri); 3akoH mapHOCTI TOTUYHUX
Halpy>XeHb, BU3HAYCHHS HAINpPY>KeHb Ha JOBUIBHIA IUIOMIA/II; TOJOBHI OCI Ta TOJIOBHI
HaTpy>KEHHsI, BUIW HANPYKEHOTO CTaHy; OKTAaeAPUYHI TUIOMIAJKU Ta OKTaeIpHYHI HANpPYKECHHS;
HaO1IbII1 TOTUYHI HANIPY>KEHHS; MJIOCKUH 1 JIIHIHHUM HaNIpyKeHUH cTaH; npsMa i oOepHeHa 3a/1a4l
TeOpii HAIIPY>KEHOT'O CTaHy B TOYLI.

HedpopmoBanuii craH Tina B ToYli: TeH30p aAedopmariii; o0’emHa nedopmartis;
B3a€MO3B 30K MK MepeMileHHsIMHU 1 aedopmanisimu (piBHAHHS Kotil); piBHSIHHS HEPO3PUBHOCTI
nedopwmariiii (ymoa CeH-Benana).

V3aranpHenuil 3akoH I'yka. IloBHa cuctema piBHSHB HpyxHOCTi. [loTeHIianbHa eHepris
nedopmarlii B 3araJbHOMY BUIAJIKy HAIIPYKEHOTO CTaHYy.

5. Po3paxynku Ha minnictb. Kpurepii minnocTi
MeTtoau po3paxyHKiB; MpU3HAYEHHs Teopid MinHOCTi. Knacuuni teopii MittHocTi; [ToHATTS
PO TPaHWYHY TOBEPXHIO MIIHOCTI. KpuTepii MIIIHOCTI 1 MJIACTUYHOCTI YaCTKOBO 130TPOITHUX
MarepiaiiB.

6. Po3paxyHKH Ha MillHIiCTB i JKOPCTKICTH CTEPKHIB NPH YHCTOMY KPY4YeHHi

KpyuenHs kpyriioro crepsxHsi: HanpyxeHHs 1 Jegopmallii; yMOBH MIIIHOCTI 1 )KOPCTKOCTI ITpH
KpYUY€HH1 Bally 3 KPYIJIMM MONEPEYHUM IMEPEPI30M; PO3PaXyHOK BaliB Ha MILHICTb 1 )KOPCTKICTh
MpU KpYYeHi; aHalll3 HaNpy>KEeHOro CcTaHy 1 pyhHyBaHHS. KpydeHHsSI CTEp:KHIB HEKPYIJIOTO
nepepisy: Kpy4deHHs CTEp)KHIB 3 HEKPYIJIMM Hepepi3oM; KPYYeHHS TOHKOCTIHHUX CTEp)KHIB 3
HE3aMKHEHUM MpodijieM; KpPY4YEeHHS TOHKOCTIHHMX CTEp)KHIB 3 3aMKHEHUM HpodiieMm; Mpo
pamioHanbHy (opMy Tmepepidy cTepkHs npu KpydeHHi. [loreHmianbHa eHepris aedopmarii
CTEpIKHS IIpU KpydeHHi. Po3paxyHOK rBUHTOBUX LMTIHAPUYHUX MPYKHH.

46



7. 3cyB. PospaxyHok Ha 3pi3
BusHnauenHs HanpyXeHb IpH 3CyBi (3pi3i) cTepkHs. Yucrnii 3cyB. [IpakTudH1 po3paxyHKH Ha
3pi3 1 3MUHAHHS: PO3PaXyHOK 3aKJICTIKOBUX 3’€JHAHB; PO3PaXYHOK 3BApHUX 3’€THAHb, BHKOHAHUX
KYTOBUMH IIIBAMHU.

8. 3ruHaHHS CTEepP:KHIB

HanpyxeHHst B mpsMoMy CTep)kHI mpu 3ruHaHHi. OCHOBHI TiNOTE3W Ta BHU3HAUCHHS.
Po3paxynkoBa moxenb crepxHs. HopmanbHi HampyKeHHS B Tepepi3i MpsIMOrO CTEpXKHS NpHU
3ruHaHHi. JIOTHYHI Hanpy>KEHHs B CTEPKHI MTPH IIIOCKOMY IOIIepeYHOMY 3THHaHHI. Po3paxyHku Ha
MIIHICTh MPHU IJIOCKOMY TOTIEPEYHOMY 3THHAHHI. AHaJI3 HAMPY>KEHOro CTaHy Oallkk MO BHCOTI
nepepizy 3a IIOCKOTro MOMEPEeYHOTo 3ruHaHHsl. ParionanbHa ¢popma mornepeyHoro nepepisy.

Po3paxyHky Ha MIITHICTh TIPU IJIOCKOMY IIONIEPEYHOMY 3TrMHaHHI. [loTeHIianbpHa eHepris
nedopmartii CTep:kHs Py 3rHHAHHI.

9. MicueBi Hanpy:keHHs
KoHnenTpaniss HanmpyXeHb: TIOHSATTS MPO KOHIGHTPAIID HAMPYXEHb; TCOPCTHYHUIN
Koe(illi€HT KOHIIEHTpAIlil; KOHIICHTpAIlisl HApY>KeHb 32 PO3TATraHHS; KOHIIEHTpAIlisl Hapy>KeHb 32
Kpy4YeHHS; KOHIEHTpallii HamnpyXeHb 3a 3TUHAHHA; e(eKTUBHMUI Koe(illieHT KOHIEHTpalii
HanpykeHb. KOHTaKTHI HAaNpYXCHHS: OCHOBHI MOHSATTS; 3arajlbHUN BHUITAJJOK KOHTAKTY JIBOX TiJI;
CTHCK JIBOX KYJIb; CTUCK JIBOX IIWIIIHJPIB; PO3PaxXyHOK Ha KOHTAKTHY MIITHICTb.

10. 3aranbHi TeopeMu Mpo NpyxHi cucTemu. 3arajabHi MeTOAN BU3HAYEHHS
nepeMilieHb
[TotenmiansHa eHepris aedopmarii Tila B 3aralbHOMY BHITQJIKy HOT0 HABaHTAKEHHS.
Teopema Kacrimiano. Interpan Mopa. Cnoci6 Bepemarina. Teopemu nmpo B3aeMHICTh poOiT 1
MepeMiIIIeHb.

11. CraTu4yHO HeBH3HAYYBAaHi CHCTEeMH
MeTton cun s pO3KpUTTS CTaTUYHOI HEBU3HAYeHOCTI. KaHOHWYHI pIBHSHHS METOY CHIL

12. Cxaanumuii onip
CxutagHe 1 Koce 3rMHAHHA CTEpKHA. 3THHAHHS 3 pO3TAraHHsAM (cTuckaHHaM). [lo3anienTpose
pO3TATaHHs (CTUCKAHHS) MPSIMOTO CTEPKHS. 3TUH 3 KpY4YCHHSIM. 3arajbHUM BUIAJOK JIi CHJI Ha
CTEP)KEHb.

13. CriiikicTbh CTHCHEHHX CTEepPKHIB
Criiika Ta HecTiiika mpy>kHa piBHOBara. 3ajaua Einepa 3 BU3Hau€HHS KPUTUYHOI CHUJIM JJIS
cTucHeHoro crepxkHs. Popmyna ScuHcbkoro. Ymona cridikocTi. IIpakTuyni po3paxyHKH Ha
CTIMKICTh CTUCHEHHUX CTEP>KHIB.

14. EnemeHnTH Teopii TOHKOCTIHHIX 000JI0HOK
Hanpyxenns B ocecuMeTpuuHii 00010HI. Po3nipHi KiIbI1s B 000JIOHKAX.

15. ToBcTocTiHHI TPYOH i 00epTOBI IHCKH
Hanpyxennsi, nepemimieHHsi 1 gegopmaiii B TOBCTOCTIHHUX LWJIIHApaX. Po3paxyHku
00epTOBUX JIUCKIB.

16. InacTuyni nepopmanii. OcHOBH PO3paxyHKIB eJleMEHTIiB KOHCTPYKIILiii, 10
NPalIOTh 32 TPAHULSIMHU NPYKHOCTI
®i3U4HI OCHOBH IIACTUYHOTO AePopMyBaHHS. PO3paxyHKH CTEPKHIB 1 CTEPKHEBUX CHCTEM
3a HAsIBHOCTI TUTACTHYHUX AedOopMaIrii.
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17. PyitnyBanHsi MmaTepiaiiB
Buau pyiiHyBanb MaTepiajiB eJIeMEHTIB KOHCTPYKIiH. OCHOBU MEXaHIKH PyHHYBaHHSI.

18. Ouinka minHicHOT HAaAIITHOCTI KOHCTPYKILiH NMPH TUHAMIYHUX HABAHTAKEHHSX
Po3paxyHkn pyxomMux 00’€KTIB 3 ypaxyBaHHSM CHJI iHepIlii. Po3paxyHKH Tpu ymapHHX
HaBaHTaKeHHAX. [IpyxHi konuBaHHA. Onip MaTepialiB 1ii MOBTOPHO-3MIHHUX HAaBaHTa)KEHb.

PEKOMEH/IOBAHA JIITEPATYPA

1. Mexanika MaTepiaiiB i KOHCTpyKUiii: HaBuanbHU MOCIOHUK AT CTYICHTIB, SIKI HABYAIOTHCS
Ha TEeXHIYHHUX CIIELiaNbHOCTAX ycix ¢Gopm HaBuanHs / A.€. babenko, O.0. boponko, C.M.
IllykaeB,rta 1iH..— K.: KIII im. Irops Cikopcekoro, 2017.— 191 c¢. [octym:
http://ela.kpi.ua/handle/123456789/19241

2. Tlucapenko I'.C. Omip matepianis: miapy4. / I'.C. ITucapenko, O.J1. Ksitka, E.C. YMaHCbKHI;
3a pen. I'.C. [Iucapenka. — 2-re BuI., 101oB. i nepepod. — K.: Buma mk., 2004, — 655 c.

3. 36ipHuK 33134 3 onopy marepianiB *Enextponnuii pecypc+: Hasu. moci6. / M.1. Bobup, A.€.
babenko, 0.0. boponko Ta iH. — Kui : HTVYY «KIll», 2012. — 570 c.
http://ela.kpi.ua/handle/123456789/1885.

4. 306ipHUK 3a1a4 3 onopy MatepiaiiB: Hasu. moci6. / M.1. bo6up, A.€. babenko, O.0. boponko
Ta iH.; 3a pea. M.I. bo6ups. — K.: Buma mk., 2008. — 399 c.: in.

5. 36ipHuk 3a1au 3 onopy marepiaini [Enekrpornuit pecypc]: Hasu. moci6. / M.1. Booup, A.€.
babenko, 0O.0. boponko Ta iH. — KwuiB : HTYY «KIll», 2012. - 570 c.
http://ela.kpi.ua/handle/123456789/1885.

6. 3axomaiiko O.I1. 30ipHUK KOHKYPCHHX 3aJa4 3 onopy marepiamiB [EnekTpoHHHN pecypc]:
Hagu. noci6. / O.I1. 3axogaiixo, B.A. Kononexuuii, C.I. Tpy6aues. — Kuis : HTYVY «KIII»,
2011. — 320 c. http://ela.kpi.ua/handle/123456789/1007
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3. TEOPISA MEXAHI3MIB I MAIIIUH

1. OcHoBHi nonsarTa TMM

3mict auctuiutiad TMM Ta ii 3Ha4eHHs 15 iHXeHepHOi ocBiTH. 3B’s130k TMM 3 iHImMMHU
rajxy3siMu 3HaHb. Mammaa. Mexani3Mm. [Ipunan. Amapar. 3Hapsans npaiti. MexaHiyHuN MPUCTPiit.
Jlanka mexaHni3Mmy. Bxigni Ta BuxigHi manku. [TouaTtkosi, Bexydi Ta BeneHi Janku. Kinemaruuna
napa. Knacudikairist KIHeMaTHYHUX Map 3a YUCIIOM CTETICHIB BUIBHOCTI Ta YHCIIOM 3B’ SI3KIB

ANTOpUTM BU3HAYCHHS KJacy KiHeMaTu4Hoi napu. Hrokdi Ta BUII KiHEMAaTHYHI MApH.

Kinemarnuni nanmoru. Kinemaruuna cxema Mexanizmy. Macimrabuuii koedimient TMM.
CrtpykTypHa cxema MexaHi3My. AJITOpUTM NOOYOBU CTPYKTYPHOI CXEeMH MEXaHI3MY.

2. OcHOBHI BUIU MeXaHi3MiB

[Tnocki Ta mpOCTOpOBI MeXaHi3MU 3 HIDKYMMH napamu. Kymadkosi, 3yOuacti, (puKIiiHi
MexaHi3Mu. MexaHi3Mu 3 THYYKMMHU 3B’Si3Kamu. Ps70Bi, CTymiHYacTi, MJIaHETapHi, XBUIbOBI
nepenadi. ['iapaBaivni Ta THEBMATHYHI MEXaHI3MHU.

3. CTpykTypHHii aHATi3 MeXaHi3MiB

Uwcro cTerneHiB BUTBHOCTI TpocTopoBoro Mexanizmy. @opmyna ComoBa-ManumieBa. Yncio
CTEIEHIB BUJILHOCTI IJIOCKOTro MexaHizMy. @opmyna Uebuiea. 3B s13ku MexaHizmy. Hajnumkosi
(macuBHi) 3B’A3KU. Y CYHEHHS HAJHMIIKOBHX 3B’SI3KIB 3MIHOIO KJIacy KiHEeMaTHYHUX map. Micuesi
PYXOMOCTi (3aiiBl CTemeHi BUIbHOCTi). 3aMiHa BUIIMX KIHEMAaTHYHHUX Map HUKUYUMHU. AJNTOPUTM
3aMiHU BUIIOT KIHEMAaTUYHO! NMapu HIDKYMMH. Y TBOPIOBAaHHS MEXaHI3MIB IIJISIXOM HallapyBaHHS
CTPYKTypHUX Tpyn (rpyn Accypa). Mexanizm 1-ro knacy. CtpykrypHa rpyna abo rpyna Accypa.
Krnacugikamis mexanizmiB. MexaHi3Mu napaieibHOI CTPYKTYpPH.

4. KineMaTu4HMil aHAJII3 MeXaHI3MIB

3amadi KIHEMAaTUYHOIO aHali3y MeXaHi3MiB. AHAJOIM IIBUJIKOCTEH Ta NPUCKOPEHbD.
ITocninoBHICTh KiHEMaTHYHOro aHamizy MexaHi3MiB. Ilmanum wmexanizmy. IloOynoBa muiaHiB
MIOJIO’KEHb MEXaH13My MeTOJIoM “‘3aciuok’. KiHeMaTHuHMI aHalli3 METOOM IJIaHIB IIBUAKOCTEH Ta
IpUCKOpeHb. BracTuBOCTI MiaHiB MBHIKOCTeH. MeToauka MoOylOBH IJIaHIB IIBUAKOCTEH
MeXaH13MiB 2-T0 KJlacy. Bu3HaueHHs KyTOBUX MIBUJIKOCTEH 3a IUIaHaMU MIBUAKOCTEH. BracTuBocTi
TUTaHy MPUCKOPEeHb. MeTonnka moOyI0BH TUTaHY TIPUCKOPEHDh MEXaHi3My 2-To Kiacy. BusHaueHHS
KYTOBUX TPUCKOPEHb 3a IUIaHaMU MPUCKOPEHb. AHAIITHUYHI METOIM KIHEMAaTHUYHOTO aHali3y
MeXaH13MiB.

5. KiHerocTaTuyHMii aHAJII3 MEeXaHI3MIB

3amayi KiHETOCTATUYHOTO aHami3y MexaHi3miB. Cuiu, IO AIIOTh HAa JIAHKH MEXaHi3My.
[TpuHIMND KiHETOCTaTUKU. YpaxXyBaHHS CHJI iHEpLii JaHOK MexaHi3My. ITnockomapanenbHuit pyx
nanku. [locrynansauii pyx nanku. OOepTanbHUN pyX BIIHOCHO HEHTPaJbHOI oci. OOepTanbHUiA
pyX BIAHOCHO JOBUIbHOI OCl. YMOBHM CTaTMYHOI BH3HAYEHOCTI KIHEMATHMYHOTO JIAHI[OTA.
Kinematnuynuii jmaHmior 3 HIWKYUMH mapaMd. KiHEMaTHYHWI JIaHIIOT 3 BUIIUMH TIapaMH.
[IpoctopoBuii kKiHemaTnuHui JaHIIOr. CUIOBUI PO3paXyHOK CTPYKTYPHUX T'PYI 2-TO Kjacy 2-T0
nopsiaky. CHIIOBHH pO3paxyHOK IMOYATKOBOI JaHKM B poOouiid mammHi. CHIOBUH pO3paxyHOK
MOYaTKOBOT JIAaHKM B MalInHi-ABUryHi. Teopema M.€.)KyKkoBcbKoro.
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6. TepTsi B MexaHi3Max

Bunn Tepra. OcHOBHI 3aKOHH TepTs KOB3aHHS He3MaleHux Til. Tepts criokoro. Tepts pyxy.
CydJacHi TOJIO)KEHHS MPO CHJIM CYyXOTO TepTs. TepTs B MOCTyMalbHIM KiHEMaTH4HIN mapi. YMOBHU
pyxy noB3yHa. ['eomerpuuna (opma 300paxkenHst B3aemonii cui. TepTs mpu pyci KIMHYACTOTO
noB3yHa. TepTs B TBUHTOBIHM KiHeMaTu4Hii napi. TepTs B oOepTanbHii KiHeMaTH4Hil mapi (TepTs
IINIIA TI0 MiAIMITHUKY Ta 11’ ATH 110 M ATHUKY). TepTs KoB3aHHS 3MameHux Til. TepTs KoueHHs.
TepTts B mepenayax 3 FrHYYKHMHU JTAHKAMHU.

7. JuHaMiuyHu# aHAJTI3 MeXaHi3MiB

3amadi IMHAMIYHOTO aHaJIi3y MeXaHi3MiB. Pexxumu pyxy mMamnHu. PiBHSAHHS pyXy MeXaHi3My
B Qopmi kiHeTnuHOi eHeprii. Mexaniunuii koedimient kopucHoi aii (KKJ). KK/ mamumnu npu
MOCIIJOBHOMY, TIapajieIbHOMY Ta KOMOIHOBaHOMY 3’€JHaHHI MexaHi3MiB. MeTo 3BeIeHHS Mac i
cuil. 3BeqieHa Maca (3BeJICHHI MOMEHT iHepIlii). 3Be/ieHa cuiia (3BeICHUII MOMEHT CHJIH). PiBHSHHS
pyxy MexaHi3my. PiBHSIHHS pyXy B iHTerpajibHiil popmi. PiBHAHHSA pyXy B nudepenitianbHiii popmi.
®OyHKIIiT 3BEIECHUX MOMEHTIB CHJ1. PO3B’s13aHHS piBHSAHB pyXy. [ padiuHuii METO] BUSHAYCHHS CYMH
pobiT (Meron rtpadiunoro iHTerpyBaHHs). KoedimieHT HepiBHOMIpHOCTI pyxy. PerymroBanHS
nepiognyanx kommBaHb mBuakocti (ITKIH). Mexanika poOoTH MaxoBuKa. PiBHAHHS pyXy
MaxoBHKa. Bu3HaueHHS MOMEHTY 1HEpIlii MaxoBHKa MeTo10M [ pyHayepa.

8. 3piBHOBa:KyBaHH# Ta BiOpo3axucT MAaIINH

[IpyunHu Ta 3amayi 3piBHOBaXKyBaHHS Ta BIOPO3aXMCTy MallMH. YMOBa 3piBHOBAKEHOCTI1
o0eptoBoi yaHku. CTaTU4HE Ta JUHAMIYHE OaslaHCyBaHHS 0OEpTOBMX Mac. 3piBHOBA)KYBaHHS
MexaHi3MiB Ha (¢yHnaMmeHTi. CTaThyHe 3pIBHOBa)KYBaHHS MeEXaHI3MIB. 3acoOM BIOpO3axHUCTY.
Juuamiune BiOporacinus. Bibpoizomsitis.

PEKOMEH/OBAHA JIITEPATYPA

1. Kiauupkuii S.T. Teopis mexanizmiB 1 MamuH: miapyynuk./ . T. Kinunpkuii. — K.: «Haykosa
aymkay, 2002. — 660 c.

2. Kinnnpkuii S.T. Ipaktukym i3 Teopii mexanismiB i mamus / S.T. Kinunpkuii. — JIbBiB:
«Adimay, 2002. — 452 c.

3. Teopis mexaHi3MiB 1 MamuH. J{uHamiuHuil aHanmi3 mexaHi3MiB [EnexkTpoHHuil pecypce] :
HaBUaJbHUU TMOCIOHWK 3 KPEIUTHOTO MOJIYJs IJsi 37100yBadiB CTymHeHs OakajaBpa 3a
cnemianbHocTsIMU 131 «Ipuknagna mexanika», 133 «["amy3eBe mammHoOyayBanus» / KIII
M. Iropsa Cikopebkoro ; yknan. O. A. Kipienko. — Enexktponni Tekctosi nanHi — Kuis : KIII
im. Iropst Cikopcrkoro, 2019. — 64 c. https://ela.kpi.ua/handle/123456789/49902
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4, METPOJIOI'TA, CTAHOAPTU3ALIA I CEPTUDIKALSA
1. TounHicTh aeTaJieii MAIUH

OCHOBHI MTOJIOKEHHS METPOJIOTi1, B3a€MO3aMIHHOCTI, CTaHIapTH3aii, ceprudikarii. TouHICTH
Ta MOXUOKHM T€OMETPUYHOI TOYHOCTI JIeTallell MalluH, iX kiacudikamis Ta IPUYUHUA BUHUKHEHHS.
CucrematnyHi Ta BUMAAKOBI TOXUOKH. OCHOBHI 3aKOHHU PO3IOIIICHHS BUIIAJKOBUX BEIUYHH.

2. HopmyBaHHs po3MipHOI TOYHOCTI AeTaJieil MalIMH

OCHOBHI TepMiHU Ta BU3HAUEHHS CUCTEMH JIOMYCKiB 1 mocanok ISO, po3mipu, BiAXUIECHHS,
JOMYCKH, CHCTEMH IMOCAJOK. 3’€THAHHS, IX EJIIEMEHTH, XapaKTePUCTUKUA Ta PO3PAXYyHOK.
Po3paxyHky ONTHMajdbHHUX HATSTIB YW 3a30piB y TPbOX THIIAX MOCAAOK: 3 HATATOM, 3 3a30POM,
nepexigaux. Bubip kBamiteriB. Bubip nocamnok. [Tocaaku pekoMeH0BaH1 Ta EpEeBaXkHi.

Kontponb pgerasiedt Tiankux HWIIHAPHYHUX 3’€IHaHb. Mipu Ta KamiOpu, po3paxyHKH
BHKOHABYUX PO3MIpIiB.

3. HopMmyBaHHSI reOMeTPUYHOI TOYHOCTI AeTasiei

Tounicte dopmMu nmoBepxoHb aeraneld. TOYHICTH pO3TalIyBaHHS MOBEPXOHb. 3aJIeKHI Ta
He3aNnexkHl Jonycku. [IpusHadeHHs AomyckiB (OpMH Ta poO3TallyBaHHS Ta iX MO3HAYEHHS Ha
kpecineHnkax. CTpykTypa Ta MIOPCTKICTh MOBEPXOHb. HOpMyBaHHS MIOPCTKOCTI Ta MO3HAYCHHS
IIOPCTKOCTI HA KPECICHUKaX.

4. B3zaeMo3aMiHHICTH THIIOBHX 3’€IHAHD

[Tiqmmmanky KoueHHs. JIOMyCKU Ta MOCAIKH MiAIAIHUAKIB KOYeHHsI. BUMOTH 10 TOYHOCTI
MTOBEPXOHb JIeTalleH, 1110 3’ €JHYIOTHCS 3 MiAIIUITHIUKAMU.

OcHOBHI eKkcIUTyaTalliiiHi BUMOTH JI0 IITIOHKOBHX Ta UTIIIBOBUX 3’ €HAHb. B3aeMo3aMiHHICTh
HIMOHKOBHUX Ta HUIIBOBUX 3 €HAHb 3 MPAMOOIYHUM MpodizeM. B3zaeMo3aMiHHICTh HUTIIBOBUX
3’€JHaHb 3 €BOJIBBEHTHUM IMPOdisieM.

OcHOBHI eKcIlyaTauliiiHi BUMOTM 10 pi3b0oBUX 3'eqHaHb. [‘eoMeTpuuyHi mMapameTpu
MeTpU4YHUX p13b0. B3aemo3zamiHHICTh MeTpuuHUX pi3b0. [locaaku pi3p0 3 3a30poM, NepexigHi Ta 3
HaTsaroM. Tpamnenienoni6Hi pi3pou. Bubip 1omyckiB 1 mocagoK Ta NO3HAYEHHS 1X HA KPECIECHUKaX.
KommiekcHuit Ta moeneMeHTHU KOHTPOJIb pi3k0. P13600B1 kanmiOpu.

Honycku KyTiB Ta KoHyciB. KoHiuHi mocanku. Metoam 1 3acoOu BHMIpPIOBAaHHS KYTIB 1
KOHYCIB.

B3aemo3aminHicTh 3yO4acTux Kojic Ta nepefady. Hopmu KiHEMaTH4HOI TOYHOCTI, HOPMH
IUTABHOCTI Ta KOHTAKTY IMIIHAPUYHUX 3y0dacTuX KoJiic Ta nepenad. Hopmu Giunoro 3azopy. Buau
CHpsbKeHb. JIoMyCcKkH KOHIYHUX 1 4YepB’TYHUX 3y0UacTHX KOJIC Ta Imepeay.

5. HopmyBaHHSI TOUHOCTi HA OCHOBi PO3paxXyHKY PO3MipHHX JIaHIIOTiB

Po3MmipHi JaHIIOTH, OCHOBHI BIACTUBOCTI, MpsiMa Ta oOepHeHa 3ajayi, MOpsIoK MoOyJ0BU
po3MipHHUX JaHLoriB. Meroau po3paxyHky. BuGip meromy AocsATHEHHS HEOOXiJHOiI TOYHOCTI.
CkJ1aiaHHS 3 IOBHOO Ta HEMOBHOIO B3a€MO3AMIHHICTIO.

PEKOMEH/OBAHA JIITEPATYPA

1. Momyckwu, mocanku Ta TexHiuHi BuMiptoBaHHs. [Ipaktukym. Yactuna 1 [Tekcrt]: HaBY. mOCIOH.
/ 1O.1. Anamenxko, O.M. I'epacumuyk, B.A. [1aciunuk, H.B. Mini-tipka, C.B. Maiiganrok, O.A.
[TniBak. — IBano-®pankiBcrk: Cumponis dopte, 2016. — 164 c¢. ISBN978-966-286-096-2
https://ela.kpi.ua/handle/123456789/30119
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2. Jlomycku, mocajaku Ta TexHiuHi BuMmiptoBanHs. [Ipaktukym. Yactuna 2 [Tekcr]: HaBY. mOCiOH.
/ ¥O.1. Anamenko, O.M. I'epacumuyk, B.A. [Taciunuk, H.B. Minineka, C.B. Maiigantok, O.A.
[TniBak . — IBano-®pankiBcek : Cumdonis dopre, 2016. — 188 ¢. ISBN 978-966-286-097-9
https://ela.kpi.ua/handle/123456789/30120

3. B3aemo3amiHHICTB, CTAHIAPTHU3AIIIS TA TEXHIYHI BUMiprOBaHHS. [IpakTHKyM: TAPYY. 7S CTY/I.
BHII. HaBd. 3akj1. ocBitd / I'. O. Ianos, B. C. Ille6anin, /1. B. babenko, [Tonsacekuii I1.M.; 3a
pen. I'. O. Ipanosa i B. C. llle6anina. — Mukonais : MHAY, 2016. — 428 c. ISBN 978-617-
714919-3.

4. Tsmenxko JL.H. B3aeMo3amiHHICTB, CTaHAAPTH3AIIS TA METPOJIOTIYHE 3a0€3MECUCHHS TEXHIYHUX

BHMIPIOBaHb: HaBY. IOCIOHUK [[JI1 BUIIUX HaBUYAIBHUX 3aKJIaI[iB]/H.I71. Ismienko, B.B.
[Terpukin, C.I. Hana, b.M. JleBuenko; mig 3ar. pej. JLW Imenka — 3anopixoks, Bu.
koMmriuiekc BAT «Motop Ciuy», 2010 - 451 c. ISBN 966-87-2.
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5. AETAJII MAIIIUH I OCHOBU KOHCTPYIOBAHHA

1. OcHoBHi BUMOTH /10 JeTaJieii i By3.1iB MammH. OCHOBHI KpuTepii mpame3aaTHOCTI
aerajieii MaluH.

YMoBH po0OoTH JAeTaneld MalluH: BHJ HaBaHTAXKEHb, XapakTep HAIMpPY)KEHOTo CTaHy,
MOBEPXHEBE 3HOIIYBaHHA, BIUIUB TEMIIEPATypHUX KoiuBaHb. Kputepii mpamesnaTHOCTI neTanei
MammH.  Hanifinicte  koHcTpykmii.  Kpurepii  HamifiHOCTI,  MpanecnpoMOXKHOCTI — Ta
PEMOHTOIIPUIATHOCTI.

Martepianu A BUTOTOBJICHHS JeTalied MaliuH. TeXHOJIOTiYyHI BUMOTH JO KOHCTPYKIIi
neTajied MalllyH.

2. Mexaniuni nepegaui
[Tepenadi ta ix Bukopucrands. Knacudikais nepenad. OCHOBHI XapaKTEPUCTHKU Tepeaad.
Cxema npuBoay MexaHi3MmiB. [lepenaui 3aderieHHsIM Ta TepTsIM. BaxinbHI MeXaHI3MHU.

3. 3y0uacTi nepenaui

3aranpHi BiTOMOCTI Tpo 3yOuacti mepenadi. Knacudikariis, repeBaru Ta HEIONIKH, iX
napameTpHu.

Obnacte 3acrocyBaHHsA. TexHosoris BupoOHunTBa. Cunmu B mnepemauyax. Kpurepii
mpamne3faatHocTi. Po3paxyHkoBi HaBaHTakeHHS. Martepianu 3yO4yacTHX KOJIC, TepMOOOpoOKa
JOMYyCTUM1 HampyxeHHs. Bumgum pyiiHyBaHHa 3yOuacTux Komic. Po3paxyHOK mpsiMo3y0oi
HWITIHAPUYHOT epeadi Ha KOHTaKTHY MII[HICTh 1 3THH.

[lepemadi 3 ocsiMu, MO CXPEIIYIOTHCS 1 MEpeTHHAThe. Cxema mpsiMO3yO0oro KOHIYHOTO
3aueIUIeHHs Ta oro mapaMmerpu. KoHIen s eKBiBaJIecHTHOrO Kojeca. Po3mois HaBaHTaKEHHS 110
JIOBKMHI 3y0a Ta 0cOOIMBOCTI pO3paxyHKy IPsIMO3yOMX KOHIYHUX KOJIC HA KOHTAKTHY Ta 3TUHAJIbHY
MinHIcTh. KOHIYHI nepenadi 13 KpyroBUM 3yOOM.

4. Yeps'ssuHi nepenaui
3aranbHi BIJOMOCTI PO YepB'syHi nepeaadi, ix kinacudikaiis, nepesaru 1 Hepomiku. O6macTb
3acTocyBaHHA. ['eoMeTpis Ta KiHeMaTUKa nepeaayi 3 apxiMe10BUM 4epB'sskoM. OCHOBHI MapaMeTpH.
Ueps'suHi nepenadi 6e3 3MilEHHS Ta 31 3MIIICHHSIM.
YMoBH pOOOTH uepB'sYHMX Tmepenad. Buay yHIKODKEHHS Ta KpUTepil Mparie3faTHOCTI.
Martepianu. OcobnuBocTi po3paxyHKy. Brpatu eneprii y ueps'suniil nepemaui Ta KK, Ymosa
camorasibMyBaHHs. [ 1060inH1 nepenayi. [lepeBaru npu 3acrocyBaHHi.

5. [lna”erapHi MexaHi3MH, XBUJILOBI MexaHiuHi nepenaui, nepeaadi 3 3auenaeHHAM
HoBukxosa
[InaneTapHi MexaHI3MM: IlepeBaru IUIAaHETAPHUX MeEXaHI3MiB, YMOBM CIOJYYEHHS KOJIC.
JudepeniianbHi MEXaHI3MHU SK TPUCTPOI IS MiJACYMOBYBaHHS Pyxy. OCOONMHMBOCTI pO3paxyHKY
TJIaHETAPHUX TMepeaad Ta JudepeHItiaiB.
XBWIbOBI MEXaHIYHI MepeAayi: reoMEeTpUyHi, KiHEMaTH4HI MapaMeTpu Ta NPUHIMI il
Kpurepii mpare3faTHOCTI Ta METOAMKA TPOEKTYBAaHHS XBUIIbOBUX Iepe/iay.
Oco06MBOCTI KOHCTPYIOBAHHSI Iepeiay 3 3auerieHHssMm HoBrkoga.

6. Basu Ta oci
Banu Ta oci. Ilpuznauenns i knacudikamist oceit Ta BayiB. Marepianu s IX BUTOTOBJICHHS.
TepmooOpoOka. Po3paxyHOK BalliB Ta OCei Ha CTATHYHY Ta BTOMHY MIIHICTh, Ha OPCTKICTh Ta
norepeyHi koauBaHHA. OcOOIMBOCTI KOHCTPYIOBaHHSI BaJIiB.
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7. Onopu BaJiB Ta oceit

[Ipusnauenns 1 knacudikaris omop BaiiB Ta oceid. Ilimmunuauku koB3aHHsA. KoHcTpykiii Ta
Marepiaad MiIIIUIHUKIB. MacTuiapHi Martepiaqd. MeToau yTBOPEHHS PIAMHHOTO TEepTS B
MAMUITHAKAX KOB3aHHA. [IpakTH4HI pO3paxyHKH MiAIIUITHAKIB KOB3aHHS.

[TiAmumHUKY KOYEHHS, YMOBH iXHBOI poOOTH, KOHCTPYKIIii, pO3MipHi cepii, KJIaCH TOYHOCTI,
Matepiani. Bubip miImMIHUKIB KOYEHHS 32 CTaTHYHOIO Ta JWHAMIYHOIO BAHTAXKOMIAHOMHICTIO.
CxemMu YCTaHOBKM TIANIMIIHUKIB HAa BajaX 1 CHOOCOOM 3akKpilUICHHS KUIClb. YIIUTbHEHHS
I IIITMITHAKOBUX BY3J1iB. PeryiiroBaHHsI MiAMIUITHAKIB.

8. Mydtu
Tunu mMydT, iX npuzHaueHHs 1 kKiaacudikaiis. Bubip Ta KoHCTpyKIIis. 3aCTOCYBaHHS Pi3HUX
TamiB MypT Ha mnpaktuili. HekepoBaHi, kepoBaHi, caMOKepoBaHi Ta KoMmOiHOBaHI MydTH, iXHI
KOHCTPYKLIT (TIyXi, KOMIEHCYIOYHM, NpPYKHI, KyJauykoBi, 3yOuacTi, QpuKiiiiHi, 3amo0ixHi,
BiIIeHTPOBI Ta oOriHHI MydTH. [lapamerpu, Bubip i po3paxyHok. EmexrpomarniTHi Mydtn Ta
raibMa. YMoBH pobotu MmydT. PozpaxyHnku mydr.

9. @pukniiini, macoBi Ta JaHIIOTOBi Mepenayi

OpukiiiiHi nepenadi. 3aranpHi Bimomocti Ta kiacudikamis. Kinematuka. KoHcTpykiii.
Po3paxyHok mmimiHIpUYHUX (GPUKHIKHUX Tepefad Ha KOHTAKTHY MilHICTh. OcoOimBoOCTI
KOHCTPYKILIi 1 po3paxyHKy KOHIYHOI, 0j004acToi Ta 1000Boi (puKLiiHUX nepenady. Marepianu
nepenay. Bapiatopu, iX KOHCTpYKTUBHE BUKOHaHHs. [lepenaBanbHuii KpyTHUI MOMEHT.

3arasbHi BiIOMOCTI MPO MacoBi nepenayi. bynoa, XxapakTepUCTUKH 1 TUIH MACOBUX Tepeay.
I'eomerpuuHi Ta KiHEeMaTH4Hi criBBigHOIEeHHA. CHIM B mepenadi 1 HampyXeHHs B macax. Kpusi
koB3aHHs Ta KKJ[ macoBux mnepenad. Po3paxyHOK mMacoBUX Nepegady Ha TATOBY 3JaTHICTH 1
nosroBiuyHicTb. Hatspkui mpuctpoi. KoncrpyroBanHs mikiBiB. KimHomacoBi, IutackornacoBi Ta
MOJIIKJIMHOBI Tepeaaul.

3arasibHi B1JIOMOCTI PO JIAHIIOTOB1 nepeadi. Cxema nepenadi. OCHOBHI THITH PUBOJHUX KiJI.
IlepeBaru # Henoniku. O6macTh 3acTocyBaHHsS. ['eoMeTpis Ta KiHEMaTHKa JIAHIIOTOBOi mepenadi.
HepiBHOMIipHICTh pyXy JaHItoroBoi mnepenadi. Cuiau y TUIKax JaHLIOroBOI nepenadi. Buan
MOLIKO/DKEHHS Ta KPHUTEpid Mpaue3aTHOCTI JaHLIOroBoi mnepenadi. IIpoekTHa po3paxyHKoBa
3aJISKHICTh BU3HAYCHHS KPOKY IMPHUBOHOTO POJIMKOBOTO JIAHITIOTA.

10. 3’eqnanus gerasei MalmH
PosznimHi 3’emHanHs. BusnauenHs ta knacudikanis. [IpuzHadeHHs, KOHCTPYKIIii, pO3paxyHOK
(pi3p0OOBi, WIMOHKOBI, NUIINBOBI, KIWHOBI 1 KiemoBi). Hepos3HimHiI 3’enHaHHs. BusHaueHHS.
Knacugixkamis. OcobmuBocTi KOHCTPYKIii. Po3paxyHOK 3’€IHYBaJbHHX €JIEMEHTIB 32 YMOBaMHU
BCTaHOBJICHHS (3BapHi, 3aKJICTIKOBI, 3 TAPAHTOBAHUM HATSITOM, KJICHOBI).

11. Pi3b0s1eHHst

Knacudikamiss 3a mnpuzHaueHHsSIM Ta TeoMeTpuyHOr (opmoro. OcHOBHI mapameTpu (3
npuKiIany MerpuuHoi pizpOu). Cranmaptu. Buau pizp6oBux 3'ennanb. KpinwnbHi gerani: 601TH,
BUHTH, IIMWIBKH, FAKK — iX KOHCTPYKTUBHI (JOPMU Ta NMpHU3HAUYEeHHA. [ alikOB1 KITIOUI.

[lepenaua rBuHT-TaliKa. 3aranbHi BIIOMOCTI Ta 0COOIUBOCTI PO3paxyHKY pi3bOJIEHHS TBUHTOBUX
MexaHi3MiB. [Ipodine pizbonenns. Pi3p0u, 1110 caMoraibMylOThCs 1 HE CaMOTAIbMYIOThCS.

B3aemoniss Mk BUTKOM Ta Taikoio. Po3monin ocboBOi CHIIM 3 BHUTKIB Taiku — pilIeHHS
H.E.)XXykoBcbkoro. 3ajeXHICTh MIDK OChOBOK CHJIOIO HAa TBHHTI Ta KPYTHUM MOMEHTOM,
MPUKIIAJICHUM JI0 TaWKu. MOMEHT 3arBuHYyBaHHs Ta iioro ckianosi. KK/ pi3p0neHHs, 1m0 BpaxoBye
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BTpAaTU €Heprii Ha TepTs y pi3pOjeHHI. MOMEHT BIATBUHYYBaHHS Ta yMOBa CaMOTabMyBaHHS
pi3s0OsieHHs. [lepeBipoyHmil pO3paxyHOK €JIEMEHTIB Pi3bOJICHHS Ha 3pi3 Ta SMHUHAHHSI.

Po3paxyHOK Ha MIIHICTh TBHHTA, HABAHTAKCHOTO OCHOBOIO CHJIOIO Ta KPYTHHM MOMEHTOM.
Po3paxyHOK Ha MIIHICTh EKCHEHTPUYHO-HABAHTAKCHOTO T'BHHTA. BHHUKHEHHS 3TMHAIBHOTO
MOMEHTY Ta OILiHKAa HOT0 BIUIMBY Ha BEJIMYMHY CyMapHOi HaIpyru

Po3paxyHOK Ha MIIHICTh 3aTATHYTOTO OONTOBOrO 3'€JHAHHS, HABAaHTAXKEHOI'O CHIIOID Ta
MOMEHTOM Y IIOMIMHI CTUKY. PO3paxyHOK 3aTATHYTOTO pi3b00BOTO 3'€JHAHHS, HABAHTAXKEHOTO ITiCIIS
3aTATYBaHHS 30BHIIIHBOIO OCHOBOIO CHII0I0. KoedimieHT 30BHIITHBOTO HABAaHTAXKEHHSI OOJITA.

12. HInoHKOBI 3'€AHAHHA
HInonkoBi 3'eqHanng. OcHoBHI TumM mmoHOK. OOmacte 3actocyBaHHS. (OcoOIMBOCTI
HaBaHTakeHHS. [Ipu3maruuni mmonku. Tunu. Marepianu. Crangaptu3aiiis nepepi3iB Ta BUOIp
mrmoHoK. [lepeBipoyHnii po3paxyHOK MITIOHKOBUX 3'€/IHAHb.

13. EfeKTpu4Hi NPpUBOIH MeXaHi3MiB MalImH
BukopucraHHs acHMHXpOHHUX JABHTYHIB. BuOip aBuryHa 3a yMoBamMH HaBaHTa)KCHHSI.
[epeBipka qBUTYHA 32 TYCKOBUM MOMEHTOM.

14. KoncTpyoBaHHsI HeCy4uX eJieMEeHTIB
Kopriycn 1 0a30Bi eneMeHTH: NpHU3HAYCHHS Ta TEXHIYHI BUMOTH. BuIu KopIyciB.
OOrpyHTYBaHHSI KOHCTPYKIIii Ta OCHOBHI BUMOTH, [0 3a0€3MEUIYIOTHCS IMPU KOHCTPYIOBaHHI. Pamu,
OCHOBH JUIs IPUBO/IB. THIIM Ta BUMOTH 10 KOHCTPYKIIii.

PEKOMEH/IOBAHA JIITEPATYPA

1. Crannuk, B. A. Jlerani mammu [Enexkrponnuil pecypc] : kype nekuiit / B. A.
Cramuuk ; HTYY «KIII». — Enekrponni Tekctosi mani (1 ¢aitn: 24,1 Moaiir). — Kuis: HTYY
«KTII», 2012. — Ha3pa 3 expana. https://ela.kpi.ua/handle/123456789/1602

2. boupmapes B.C., [ybunens O.I., Komichuk M.IL., BbonmaproB C.B., T'opbarenko FO.IL.,

bapabanoB B.J. [IligiiloMHO-TpaHCHOpTHI MamuHU. Po3paxyHku migidManpHUX 1
TpaHcnopTyBanbHUX MaimuH. K.: Buma mkona, 2009. — 734 c.

3. Mydtu [Enexrponnuii pecypc] : HaBuanbuuii mociouuk / KIII im. Iropst CikopcbKoro ; ykia.
O. I'. Apxunos, 0. II. I'opbarenko, O. I1. Mapunomenko, H. 1. 'anabypna. — Enexkrponsi
tekcToBi 1aHi (1 daitn: 2,89 M6aiir). — Kuis : KIII im. Irops Cikopebkoro, 2021. — 231 c. —
Hasga 3 ekpana. https://ela.kpi.ua/handle/123456789/45679.

4. Tlonemxo O.I1. deram mamun. Jlabopatopuuii npaktukym: Hapuanenuii nocionuk / O.I1
[Tonemxko, M.C. baomununa. —K.: HTYY «KIII», 2011. — 87 c.

5. CkyparoBcekuii, A. K. Konctpykuii Mmexaniunux Myt [ EnextponHuit pecypc|: HaBYaJIbHUN
HaoyHui nociOHuk / A. K. CxyparoBcekuit ; HTYY «KIII». — EnextponHi TekcToBi gasi (1
daitn: 3,68 Moaiir). — Kuis : HTYY «KIIl», 2012. — Ha3Ba 3 ekpana. — Jloctym:
https://ela.kpi.ua/handle/123456789/1826

6. Iimmunauku xoueHHs. Y.1. Kynbkosi migmunauku [Enekrponnuil pecypc] : HaB4aIbHHUN

HAOYHUH TOCIOHWK uis cTynaeHTiB crnemianbHOocTi 131 «IlpukiamgHa mexanika», 133
«[any3ese mammuo0OyxyBants» / KII im. Iropst Cikopebkoro ; yknaa. A. K. CKypaToBChbKHil.
— Enextponni texkctosi gaui (1 daiin: 2,94 Mo6aiit). — Kuis : KIII im. Iropst Cikopcbkoro,
2018. — 51 c. — HasBa 3 expana. https://ela.kpi.ua/handle/123456789/24465

7. [Migmunmavkn koueHHs. Y. 2. PommkoBi migmunuuku |[Enektponnuiit pecypc] :

HABYAJILHUN HAOYHUI MOCIOHMK /ISl CTYACHTIB crienianbHocTi 131 «Ilpukimagna mexaHikay,
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11.

13.

14.

15.

16.

133 «anyzeBe mammHoOynyBanHs» / KIII im. Irops Cikopebkoro ; ykmang. A. K.
CkyparoBcbkuii. — Enekrponni Tekcrosi nani (1 daiin : 2,53 Moaiir). — Kuis : KIII im. Irops
Cikopcbkoro, 2019. — 52 ¢. — HasBa 3 expana. https://ela.kpi.ua/handle/123456789/26725
[Timmunauky KoB3aHHs [EnexTpoHHMil pecypc| : HaBYQJIbHMN HAOYHUH TOCIOHMK ISt
3m00yBaviB cTymeHst OakamaBpa 3a crnemianbHOCTsME 131 «[Ipuknagna mexanika», 133
«any3ese mamuaoOyayBanus» / KIII im. Iropst Cikopeekoro ; ykiaz. A. K. CKypaTOBCHKHIA.
— Enexrponni texctoBi nanHi (1 daiin: 2,03 MB). — Kuis : KI1I im. Irops Cikopcrkoro, 2019.
— 38 c. — Ha3Ba 3 expana. https://ela.kpi.ua/handle/123456789/31982

Bubip enextpoaBuryHa, KiHeMaTUYHUI Ta CHJIOBUN PO3PAXyHKH MEXaHIYHOTO MPUBOAY.
Po3paxyHOK 1 KOHCTpYyIOBaHHSI Iepelady THYYKOI B’s13310: MeToauyHi BKa3iBKU [0
BUKOHAHHS JIOMAIIHIX KOHTPOJBHUX POOIT 3 NUCHMIUTIHUA «JleTam MammH» Ijs CTYACHTIB

MaIIMHOOYIIBHUX CIEHiaTbHOCTEH yciX popM HaBuaHHS: ENeKkTpoHHE HaBUAIbHE BUIAHHS
/Yxn.: B.A.Cragauk - K.: HTYY «KIll», 2012, - 57 c. — Ha3Ba 3 ekpana. — JlocTym:
https://ela.kpi.ua/handle/123456789/1852

10. Po3paxyHok Ta KOHCTpyroBaHHs 3yOuactux nepepauy [Enextponnuii pecypc] :

METOJIMYHI BKa31BKH JI0 BUKOHAHHS JOMAIIHIX KOHTPOJIBHHUX POOIT 3 mucruIuniam «Jlerani
MalIMH» [UIsl CTYJIEHTIB MalmMHOOYAIBHMX 1 MEXaHIYHUX CIeHialbHOCTeH ycix ¢opm
nauants / HTYY «KIIl» ; yknaa. B. A. Cragauk. — Enextponni Texctosi aaui (1 daiin: 5,07
Mobaiit). — Kui : HTVYY «KIlIl», 2013. — 112 c. —Ha3Ba 3 ekpana. — JlocTym:
https://ela.kpi.ua/handle/123456789/2680

Po3paxyHOk Ta KOHCTPYIOBaHHS 4YepB’STYHUX Iepenad: MeTonnyHi BKa3iBKH O BUKOHAHHS

JOMAITHIX KOHTPOJBHUX poOIT 3 aucuuIuliad, «Jlerami wmamuH» JUis  CTYICHTIB
MaIIMHOOYIIBHUX crelialbHOCTe! ycix GpopM HaBuaHHs: EjdekTpoHHE HaBuabHE BUIAHHS
/Yxn. B.A.Crannuk — K.: HTYY «KIIl» 2013, - 47 c. — Ha3Ba 3 ekpana. — JlocTym:
https://ela.kpi.ua/handle/123456789/2681

12. Crannuk, B. A. Po3paxyHOK Ta KOHCTpYyrOBaHHS BaJliB. BuOip mHiAIIMIHUKIB

KOYEeHHs 3a JAMHAMIYHOIO BaHTaxomigioMHicTio [EnektpoHHMii pecypc| : HaB4agbHUI
nociOHuk / B. A. Cragauk ; HTYY «KIIl». — Enextponni Texcrosi nani (1 daiin: 15,2
Mbaiit). — Kuie : HTYY «KIIl», 2014. — 128 c. — Has3Ba 3 ekpana. — Jloctym:
https://ela.kpi.ua/handle/123456789/7848

Pyasp 10.C. P. OcHoBu KoOHCTpyroBaHHS MamuH: [liApydyHUK Ui CTY/AEHTIB

IH)KEHEPHOTEXHIUYHUX CIEIIaIbHOCTEH BUIIUX HABUAJIBHUX 3aKJIaiB. 2-€ BHUI., epepoO. —
Kpuswnii Pir: Bunaseupr ®OII Yepnsserkuii /1.0., 2015. — 492 c.

Konoamok JI.M. Jlerani mamun. [Ipaktuxym / JI.M. Konosamtok, P.M. KoBanpuyk, B.O.
Baiibyna, M.M. Toncrymko. — K.: Konmop, 2009. — 278 c.

laiinamaka A.B. [lerani mammu. OcHOBH Teopii Ta po3paxyHKiB. HaBuanbHUiIl MOCIOHUK. —
XapkiB: XapKiBCbKUH MOMITEXHIYHUH 1HCTUTYT, [lnanera — [Ipunt, 2020. — 275 c.

[TaBmume B.T. OcHOBM KOHCTpPYIOBaHHsSI Ta pO3paxyHKy Aetaneid mammuH: [Tigpyd. — 2-re
Bu.epepod. — JIbBiB: Adima. 2003. — 560 c.
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16.2. Ilopsinok npoBeJeHHsI BCTYNMHOIO iCUTY 3i crieniajbHOCTI

BerynHuii icnut 31 cnemniaabHOCTI MPOBOAUTHCS Y 3MilaHii ¢opMi Ta nepeadavyae MUCbMOBI
BI/INTOBI1/Il HA 1€CATh TECTOBUX 3aB/IaHb Y TMCbMOBIK (JopMi Ta yCHI BIMIOBI/II HA IBA MUTAHHSI.

Metoauka TpOBENEHHS BCTYMHOTO BHUIIPOOYBaHHsS HacTymHa. YieHH KoMmicii iH)OpMyrOTh
BCTYITHUKIB MIPO MOPSAIOK MPOBEACHHS BCTYMHOI'O ICIIUTY 31 CHEMialbHOCTI, BUJAIOTh BCTYITHUKAM
eK3aMeHalliiHi O1eTH 3 BIAMOBIIHUMHU BapiaHTaMU Ta 3a34aJerib PO3pyKOBaHI MiNUCaHI JTUCTU
JUTSL TACbMOBOTO TECTYBAHHS Ta JIMCTH IS HOTATOK MIPH IMiTOTOBIII 10 YCHOI BiAMOBIII.

TpuBamicTh BIAMOBIAI HA TECTOBI NMUTAaHHS Ta IMATOTOBKW BCTYITHHWKA JIO BIATOBiAl Ha YyCHI
MUATAaHHS — 2 aKaJeMiyHl TOIUHH.

Ha opranizaniiiny 4acTuHY icIUTy (ITOSICHEHHSI TI0 MPOBEAEHHIO, O(DOPMIICHHIO 1 KPUTEPISIM
OIIIHIOBAHHS ICIIUTY, BUA4l OUIETIB 1 JIUCTIB JJIA HAIIMCAaHHS pOOOTH) BiABOAMTHCS 10 XBWIMH Bij
yCbOT'0 Yacy iCIuTY.

BignoBine Ha KOXHE YCHE NMHUTAHHS BCTYITHHMK IOBHHEH 3aKiHUYBAaTH TOBIIOMIICHHSM, IIO
BIAIIOBIAL 3aKiHYeHA. SIKIIIO TAKOro ITOBIOOMJIEHHS HeMAae€, WIEHH aTecTamiiHol KoMmicil IMOBHHHI
YTOYHUTH Y BCTYITHHUKA, YU BiH 3aKIHYMB BiJIIOBi/Ib.

KATEIOPUYHO 3ABOPOHSETBHCS nepebuBatu ycHY BiAMOBIH BCTYITHUKA JOJATKOBUMHU
IIUTaHHAMH, YTOUHEHHAMHU 4u 3ayBakeHHAMU. KATEI'OPUYHO 3ABOPOHACTLCA BY JIb-AKE
OIIMTYBAHHSA YU JOOIIMTYBAHHS BcTynHuKa micis TOro, sK BiH 3aKiHYMB YCHY BiJIOBi/Ib
Ha TUTAHHS, U1 YTOYHEHHSI OI[iHKU.

[Ticns 3akiHYEHHS MUCbMOBOTO TECTYBAaHHS Ta YCHOI BIAIOBI/I Ha JBa MUTAHHS MPOBOJIUTHCS
MepeBipKa BIAMOBIIEH BCTYITHUKA Ta iX OIIHIOBAHHS BCiMa WICHaMHU KoMicii. UneHn aTecTamiiHoi
KOMICIi MPUIMAIOTh CIIJIbHE PIILIEHHS 11010 BUCTABJICHHS OLIHKH Ha BIJIOB1/Ib 10 KOKHOT'O 3 TUTaHb
€K3aMEHallIHOro OLIeTy Ta TeCTyBaHHSI.

[TinBeneHHs MACYMKY BCTYITHOTO ICIIUTY 31 CHEIIATbHOCTI 311IMCHIOETHCS MIISTXOM 3aHECEHHS
0aiiB B eK3aMeHaliiiHy BiioMicTb. O3HallOMIIEHHS BCTYIHMKA 3 Pe3ybTaTaMH ICIIUTY IPOBOAUTHCS
3TiHO 3 MPaBUJIAMU IPUIOMY B YHIBEPCUTET.

16.3. JlonoMixkHi MaTepianau 1Jisl CKJIaJaHHS BCTYIHOIO iCIIUTY
ITig yac BcTynmHOro BUMPOOYBAHHS O3BOJSETHCS BUKOPUCTaHHS JOMOMDKHOTO Martepiainy
(1OBITHUKIB).
16.4. Kpurepii ouiHiOBaHHA BCTYNHOIO icIUTY

MaxkcuManbpHa cyma OaiiB 3a BiAMOBI/II HA 1Ba YCHI MUTaHHS ckiaaae 70, TOOTO KOXKHE i3 YCHUX
IMUTAaHb OLIHIOETLCS B Aiana3oHi Bix 0 1o 35 6aiB 3a TAKOK CUCTEMOIO:

32...35 OauiB 3a 90...100 % MPaBUJILHOT BiIMOBI I
28...32 OauiB 3a 80...89 % MPaBUJILHOT BiIMOBII
24...28 OauiB 3a 70...79 % MPaBUIILHOT BiIMOBI I
20...24 OaiB 3a 60...69 % MPaBUJILHOT BiIMOBI I
17...20 OaiB 3a 51...59 % MPaBUIILHOT BiIMOBI I
14...17 OaiB 3a 41...50 % MPaBUIILHOT BiIMOBI I
11...14 OaiB 3a 31...40 % MPaBUIILHOT BiIMOBI I
7...11 OaiB 3a 21...30% MPaBUIILHOT BiIMOBI I

4.7 OaiiB 3a 11...20 % MPaBUIILHOT BIAMOBITI

0..4 OaiB 3a 0...10 % MIPABUJILHOT BiIMOBI I
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[TpaBWIbHOIO BiJNOBIAI0 HA YCHI MUTAHHS BBAXKAETHCS TOBHE 1 a/JICKBATHE BHCBITICHHS
NMUTaHHA 3riHO 3 [Iporpamoro BCTYIHOTO iCIIUTY.

VY BIANOBIAAX HA YCHI MUTAHHS OIIHIOIOTH:

— TIOBHOTY PO3KPUTTS TUTAHHS;

— HasBHICTh PO3pPaxXyHKIiB, IPUHIIUIIOBOT UM KOHCTPYKTUBHOI CXeMH (3a OTpedn);

— YMIHHS 4iTKO ()OPMYJIIOBATH BU3HAUCHHS TOHATH/TEPMiHIB Ta MOSCHIOBATH 1X;

— 3JIaTHICTh apI'yMEHTYBATH BiJIOBI/Ib;

— aHaJITUYHI MIpKyBaHHS, IOPiBHIHHS, (OPMYIIFOBaHHS BUCHOBKIB,

— HasBHICTh IIOMHJIOK 200 HETOYHOCTEH Yy BIAMOBIASX, X KUIBKICTh Ta KPUTHYHICTH CTOCOBHO
KOHKPETHOTO MUTaHHS.

TecToBi 3aBHaHHs 13 BUOOPOM OJIHI€T TPABUIILHOI BIJIIOBIJII OLIHIOIOTHCS y 3 Oalld 3a KOXKHE.
Kinbkicth TecToBHX 3aBaanb — 10 (mecarh). MakcuManbHa cyma OaiiB 3a AECATh TECTOBUX 3aBAaHb
ckianac 30.

3aranbHa OIiHKA 32 BCTYIHE BUMPOOYBAHHS OOYHCIIOETHCA K apudmMeTnyHa cyma OaiiB 3a
BIJIMOBi/l Ha JIBa YCHI MUTAHHS Ta JECATh TECTOBUX 3aB/IaHb y MUCHMOBIH dopMi. 3a pe3ynbraraMu
BCTYITHOTO BUIIPOOYBaHHS BCTYITHUK Moxe HaOpatu Big 0 1o 100 Gamis.

3 MeTOI0 O0YHCICHHS KOHKYPCHOTO 0aly BCTYITHHMKA PE3yJIbTaT BCTYITHOTO BUITPOOYBaHHS
nepepaxoByerbes 3 mkanu Big 0 go 100 OamiB go mkanu, Bu3HaueHoi Ilopsakom mpuiiomy Ha
HaBYaHHS 151 3100yTTs Buoi ocBiTH (100...200 6aiiB) 3rigHO 3 TAOIUIIECIO BiIOBITHOCTI:

Tadmnis nepeBeeHHA GaTiB cTOGAMBHOL KA Ko mkamm 100 - 200

ban 3a mkanoro ban 3a mkanoo Ban za mkamgoio Ban 3a mkagoio

0-100 100 - 200 0-100 100 - 200
60 100 81 162
61 105 82 164
62 110 83 166
63 115 84 168
64 120 85 170
65 125 86 172
66 128 87 174
67 131 88 176
68 134 89 178
69 137 20 180
70 140 91 182
71 142 92 184
72 144 a3 186
73 146 94 188
74 148 95 190
75 150 96 192
76 152 97 194
77 154 98 196
78 156 99 198
79 158 100 200
80 160
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Berynnuku, pesynabratu GpaxoBoro icnuTy sikux 3a 100-6anpHor0 mikanoro ckiaaaTs Big 0 1o
59 OaiB, OTPUMYIOTH OLIIHKY "HE3a10BUIBHO" 1 HE JOMYCKAIOTHCA A0 y4acTi B HACTYITHUX BCTYITHUX
BHUMPOOYBAHHSX (32 HASBHOCTI) 1 B KOHKYPCHOMY Bi100Di.

16.5. IlpuxJjax THIOBOro 6ij1eTy 3 YCHUMH NMUTAHHSIMHU BCTYIHOTIO icnuTy

HAI;IIOHAHBHI/IP'I TEXHIYHMI YHIBEPCUTET YKPATHU
«KWUIBCHKHWM MOJITEXHIYHUM IHCTUTYT IMEHI IT'OPSI CIKOPCHKOI'O»

OcCBiTHIi CTyMiHB JOKTOp (inocodii

CrenianbHICTh G9 I[puknaagHa MexaHika
OcBiTHs Tporpama [TpuknamHa MmexaHika

Icrur Berynauii icnuT 31 cieniaibHOCTI

EK3AMEHAIIMHAM BIJIET Ne XX

1. Teopis po3mipHuX JaHIioriB. OCHOBHI TOHSTTSA 1 BHU3HAYEHHS PO3MIPHHMX JIAHIIIOTIB.
Metonuka mnoOyIOBM pO3MIpHUX JaHIIOTiB. Po3MipHuil aHami3 TEXHOJOTIYHHUX IPOIIECIB.
BuzHaueHHs onepariiiHux po3MipiB 3a JOIOMOTO0 rpadis.

2. Yupasninaga quHamiuauMu napamerpamu TOC. JluHaMigyHI KOMIIEHCATOPH KOJIMBaHb Ta iX
po3paxyHok. TexHooriuHa cnajgkoBicTh (OpMH Ta ii 3aJICKHICTD BiZl (OPMHU 3arOTOBKH, AUHAMIYHHX
napametpiB TOC 1 pexxuMy pi3aHHS. IPOrHO3YBAaHHS TEXHOJIOTTYHOI CIIaJKOBOCTI.

3arBepaxeHo HaykoBO-METOUYHOIO KOMICI€IO
3a cnenianbHicTio G9 [IpukiiagHa mexaHika
npotokos Ne 7 Big 28 kBitHaA 2026 p.

T'osmoBa HMK 3a cnemianpHICTIO
G9 INpuknanHa MexaHika Biramii [TACIHHUK

2. TIPUKIHLOEBI ITOJIOKEHHSA
1. OcoOu, sx1 6€3 MOBaXKHUX MPUUYUH HE 3'SIBIIIMCSA Ha BCTYIIHE BUMIPOOYBAHHS y BU3HAUECHUN
PO3KJIaJIOM Yac, 0COOM, 3HaHHS SIKUX OYJI0 OI[iHEeHO OanaMu HU)K4Ye BCTAHOBJIEHOTO PiBHS, /10 y4acTi
B HACTYIHHUX BCTYIHUX BUIIPOOYBAHHSIX 1 B KOHKYPCHOMY B1JI0ODi HE IOIYCKAIOThCS.
2. IlepeckiiafaHHs BCTYITHUX BUIPOOYBaHb HE JOIMYCKA€ThCH.
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PO3POBHUKH ITPOI'PAMMN:

7
KaH/. TEXH. HayK, JOLEHT 3
kapeapu JIMM ta OM HH MMI / / e Cepriit TPYBAYEB

KaHJI. TEXH. HayK, JIOICHT ]
kapenpu [IT'M HH MMI . Annpiit TITOB

JIOKT. T€XH. HayK, mpodecop,
npodecop kapeapu KM HH MMI /&]S y [Opiit JAHUJIBYEHKO

JIOKT. TEXH. HayK, Ipodecop,

npogecop xapeapu [II'M HH MMI epriit CTPY TUHChKUI
KaH/l. TeXH. HayK, JIOICHT,
noueHT kapeapu TM HH MMI Cepriit CAITOH

JIOKT. T€XH. HayK, podecop, 7
3aBinyBau kagpenpu 3B HH IM3 im. €.0. [Tarona 1 Bixrop KBACHUI[bKWI

JIOKT. TEXH. HayK, rpodecop,
npodecop kapeapu XIICM DAIIIE ( /S 2 Banepiit [IIEPBUHA

KaH/1. TeXH. HayK, mpodecop, 2
npodecop kapeapu XIICM PAITIE (/% Bosommumup CIBELIbBKUI

JIOKT. TeXH. HayK, pogecop,

npodecop kadenpu XIICM OAIIIE Anrton KAPBAIIbKWM
JIOKT. TEXH. HayK, Tpodecop, T e
3aBigyBayd kadenpu XIICM OAIIIE & o Onekcannp COKOJIbChKWM

JOKT. TeXH. HayK, mpodecop, :
3aBigyBau kapenpu HI'T ra KI' DMO y % ['ennaniit BIPHUEHKO
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