JOHBACBLKA OEP>XABHA MALWMHOBYAIBHA AKAOEMIA

KA®EJIPA ABTOMATHU30BAHUX METAJIYPTTMHIX MAIIIMH
TA OBJIAIHAHHA

3ATBEP/IXKEHO:
Ha 3acimanni Buenoi paau
I'onoBa Buenoi pagu

Pextop JAJIMA
B.A.®enopinos

(miznwc, iHimiamy, npi3BHILE)

[TpoToxon Ne BT 20 p.

POBOYA HABYAJIBHA IMNPOI'PAMA AUCHUIIJITIHHA

“IuHaMika i MIDHICTh MeTAaJYPridiHUX MamWuH”

JUTsL HampsiMy TiArotoBku:6.050503 mMammHoOynyBaHHS
(wwndbp HanpsaMKiB, crnewianbHOCTEN)

cuerianpaOoCcTl 7.090218 “Mertanypriiine obiaaHadas’

(wndbp HanpsIMKiB, cnelianbHOCTEN)

JUISL CTYACHTIB 3a04HO1 (JOPMU HABYAHHS

Jlexan (axkynbrery [Iporpamy pekoMeHI0BaHO Kadeaporo
IPOIIECIB 1 MAIIMH 0OPOOKH TUCKOM ABTOMATHU30BAHUX METATYPTIMHUX
MAIIIMH Ta 00JaHAHHS

(na3Ba kadenpu)

B.I1.IImak [TpoTokon Ne 20 Bix 24.05.2011 p.

(IpoTOKOJI, HOMED, J1aTa)

(miamnuc, iHiiany, npi3BHiIe)

3aBigyBau kapeapu ___ AMM

(na3Ba kadenpu)

B.A.®enopiHoB

(miamc, iHiniany, npi3BuLIe)

Kpamaropchk, 2011



I. 3BAT'AJIBHI BIJOMOCTI

Jucrtumnina «/lnHaMika 1 MIIHICTP METATYPTIMHUX MAIllMH» € OJHIE€I0 3 JUCITUIUIIH, IO
PO3IIUPIOE 1 TOTTUOIIOE Mi3HAHHS CTYJIEHTIB B 00J1aCTi PO3paxXyHKY 1 MPOEKTYBaHHS OCHOBHOTO i
JIOTIOMIDXKHOTO O0JIaTHAHHS METaTypriiHUX IEXiB, A€ MOXKJIUBICTh PO3PaXOBYBAaTH HE TIIBKU TEX-
HOJIOT14HI, ajie 1 AMHAMI4YHI HaBaHTAXXCHHS, 1[0 BUHUKAIOTh Y MAaIIMHAX MIPHU PI3HUX PEXKHUMaX po-
6otu.

CamocriitHa poboTa HaJ KypcoM MICTHTh Y co0i mpopoOIeHHs JeKIiiHOTro Marepiany i pe-
KOMEH/IOBAHOI JIITEpaTypH; MiArOTOBKY 10 MPAKTHYHUX 3aHSATh, BAKOHAHHS KOHTPOJBHOI POOOTH.
CamocriiiHy po0OTy 3 BUBYEHHS KypCY CTYJICHT IMOBMHEH CHUCTEMATUYHO KOHTPOJIOBATH. 3 III€I0
METOIO TICJIsl BUBYCHHS YEPTOBOTO PO3JILITy BAPTO CTABUTH MUTAHHS JJISI CAMOIIEPEBIPKH 1 BIJIMOBI-
JaTH HA HUX.

BuBdeHHs1 qucturiing 0a3yeThCcsl Ha Marepiajgax TakuX AWCIUILTIH, sSK “Bumia matemartu-
ka”, “Teopernuna mexanika”, “Teopis MexaHi3miB 1 mMamuH”’, “Onip MatepianiB”, “Po3paxyHoK i
KOHCTPYIOBaHHSI MPOKATHUX CTaHIB” 1 “Metanypriiine o0JagHaHHS 3aBO/IIB YOPHOI METATYPTii” .

Marepianu 1aHOi JUCHUIUTIHYU CJTiJ] BAKOPHCTOBYBATH NPH BUKOHAHHI JUTNIOMHOTO MPOEKTY
1 IepeITUTIIOMHOT TPAKTHKH.

B kiHII BUBYCHHS TUCIUIUTIHU CTYACHTH CKIIAIAIOTh iCIIHT.

Mera BUKIaAaHHS TUCHUILTIHT “‘/{MHaMIKa 1 MIITHICTh METATYPTIMHUX MAIIUH — PO3IIHPHU-
TH Ta TOTJUOMIATH 3HAHHS CTYICHTIB B 00JIACTI PO3PaxyHKIB 1 MPOEKTYBaHHS METATYypriiHUX Ma-
IIMH 3 ypaxyBaHHSAM JTUHAMIYHUX IIPOLIECIB Y JIHISAX TPUBOAY Ta €IEMEHTAaX KOHCTPYKIIIH MaIllyH.

[Tporpamoro JUCHMITIIHM nependadyeHe BUBUCHHS JUHAMIYHUX XapaKTEPUCTHK METaTypriii-
HUX MAaIllMH 1 METOIB PO3paxyHKy Ha MIIIHICTh NPU HAMpyrax, MepeMiHHUX y 4aci, (hakTopiB, 110
BUKIIMKAIOTHh KOJUBAIBHI MPOLIECH 1 IIJISXH 3HIKEHHS JMHAMIYHUX HAaBaHTAXXEHb Y MAIlIMHAX.

I1. PO3MIOAIT HABYAJIBHOI'O YACY

JInst BUPILICHHS MOCTABJICHUX 3aBIaHb PEKOMEHAYEThCS HACTYIMHHM PO3MOIiI HA4aJIbHOTO
qacy.
2.1 3MmicT HaBYAJIbHUX 3aHATH JJIS CTYACHTIB 3a09HO1 JOpMU HaBUAHHSI

Tpu- | Kpenu- | Kime-  Bcworo Po3nonin HaBYaIbHUX 3aHTH TpumecTp.
MecTp | TiB KiCTh Ulekiii [[Ipak- Jla6. Koutp. |C.p.c. [aTecTamis
ECTS MOMY- Thka  [po0. BHaHb
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1 JluHamika MeTanypriiHuX MalIiuH 17 |90 2,5 12 KOHTD.
pobora
2 MinHicTh MeTaTypriiHUX MalIuH 17 |90 2,5 12 KOHTD.
pobora
Ycporo 180 5 24 1ICIIUT

III META 1 3ABJAHHSA JUCHUIIJITHA
Merta BUKIaNaHHs AUCUUIUIIHY “‘/[uHamika i MIIHICTh METATYPriiHUX MAalIuH’ — PO3IIHU-
pUTH Ta MOTIMOIIATH 3HAHHS CTYJEHTIB B 00JIACTI PO3paxyHKIB 1 MPOEKTYBaHHS METATypridHUX
MallliH 3 ypaXyBaHHSIM TUHAMIUYHUX MPOILECIB Yy JiHISIX MPUBOAY Ta €JIEMEHTaX KOHCTPYKIIH Ma-
IIVH.



B pe3ynbrarti BUBUEHHS KypCy CTYISHT MOBHHEH 3HATH: OCHOBH aHANITUYHOTO U eKcIie-
PUMEHTAJILHOTO aHajli3y KOJMBAJIBHUX MPOIECIB Y MPHUBOJAX 1 €JIeMEHTaX KOHCTPYKIIM MaIlluH;
OCHOBHI (JaKTOpH, IO BUKJIUKAIOTH KOJIMBAJIBHI MPOIECH 1 CIOCOOU 3HMKEHHS TWHAMIYHIX HaBaH-
Ta)X€Hb, OCHOBH PO3PaxyHKY JIeTajei MaIlliH Ha MIITHICTh MTPH MIEPEMIHHUX Y Yaci Hampyrax.

B pe3ynbraTi BUBUEHHS KypCy CTYIEHT NMOBHHEH BMIiTH : CKIajaTH (Pi3MUHy MOJEINb, piB-
HSIHHSI PyXYy CHCTEMH, BU3HAYATH YaCTOTHI XapaKTEPUCTUKH Ta HAMPYTH Bif Al TUHAMIYHHX SIBUIIL;
BU3HAYATH THI UKIIYHOTO HABAaHTAXXEHHS 1 HOT0 OCHOBHI XapaKTEpUCTUKHU, BUPILTYBATH 3a/1a4i Ha
MILHICTG 1 JOBIOBIYHICTb.

B pe3ynbTari BUBUEHHS KypCy CTYJCHT MOBHHEH HAA0ATH HABMYKM I10 BUPIIICHHIO JUHA-
MIYHHUX 3a/1a4 711 METATyPTiHHUX MAIIWH; 110 BUPIIMICHHIO 33/1a4 Ha MIIHICTh 1 JIOBFOBIYHICTh MPH
CTaTUYHUX HABAHTAXCHHSX 1 IPU HANpyrax, MepeMiHHUX y daci.

IV. TEMATHYHUH ILTAH
IV.I. PO3HOJALT HABYAJIBHOI'O YACY 3A TEMAMMU

Posmoain 3a Bugamu 3aHsIThH
HaiiMeHyBaHHS PO3JIiIB , TEM o . lelg s
S 5 |5 21215 |
3 |5 |2 |3]818¢ |
M = = O Y -" )
MOAVYJIb 1
Po3ain 1
OCHOBHY NPHUKJIATHOI TUHAMIKH MAIIMH.
Tema 1.1 3 1 2
Beryn. 3aranbHi 3BefieHHS PO JTUHAMIYHI HaBaH-
TaXCHHSI METATYPriiHUX MAIuH.
Tema 1.2 16 1 15
OCHOBHI TOJIO’KEHHS MPUKJIATHOT TMHAMIKA MAIlIH
Tewma 1.3 26 2 2 22
CxiagaHHsl piBHSHB PyXy CHCTEMHU. BHU3HAYEHHS OC-
HOBHUX XapakTEPUCTUK MeXaHIYHuX cuctem. CTii-
KiCTh CTAHIB PIBHOBAru i pyxy.
Po3ngin 2
JlnHaMi4yHi MpouecH B MeTAJYPriHHUX MAIIMHAX.
Tema 2.1 17 2 1 2 12
JlMHaMi4HI HaBaHTA)KEHHS 1 BIUIMB Ha TOJIOBHY JIHIIO|
MpUBOJAA 1 poOOYY KIIITh MPOKATHOTO CTaHY.
Tema 2.2 14 1 1 12
JluHaMi4HI mpolecH B Oe3NepepBHUX MPOKATHUX CTa-
Hax.
Tema 2.3 17 1 1 15
CrocoOu 3HMKEHHS INHAMIYHUX HaBAaHTAXXEHb
KonTponbHa poboTa 3a Moaynem 1 3 3
MOAYJIb 2
Po3nin 3
MinHicTh MeTaJypPriiHuX MalIMH.
Tewma 3.1 40 2 2 36
OCHOBHI TIEPEIyMOBH 1 METOJIU PO3paxyHKYy Ha Mill
HicTb. PO3paxyHOK Ha MILIHICTh MPU CTATUYHUX HABaH-
TaXeHHsIX. MaJlolMKII0Ba BTOMJICHICTb.
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Tema 3.2 41 2 1 2 36
O1iHKa PO3PaXyHKOBUX XapaKTEPUCTUK OTOPY YTOMH i
EKCIUTyaTalliiHOi HaBaHTa)XKEHHOCTI MamuH. Po3paxy-
HOK ITPH Hampyrax MepeMiHHMUX y Yaci.
KonTponbsHa poboTa 3a Moysiem 2 3 3
Bcboro 180 | 12 | 8 4 156

IV.IL JEKII

PO3/I1J1 1. OCHOBM INPUKJAJHOI JIUHAMIKHA MAIIIHAH.

Tema 1.1. Beryn. 3araibHi 3BeleHHsI PO JMHAMIYHI HABAHTAKEHHsSI MeTATYPriiHUX MaIlUH.
e [cTopist pO3BUTKY HAYKH PO TUHAMIKY.

3aranpHi 3B€CHHS PO JUHAMIYHI HABAHTAXCHHSI METATYPTiHHUX MAIIUH.

[lepeBanTaxxyBanbHi rperiepHi KO3710Bi KpaHu (pyIHI JTBOPU TOMEHHUX IEXIB).

MexaHi3M OBOPOTY KHCHEBUX KOHBEPTOPIB.

BesnepepBHi IpoKkaTHi CTaHH.

OOTHCKHI CTaHU.

3aranpHi BIACTUBOCTI METATYPTriHUX MAIIHH.
e OcCHOBHI HalPsIMKH 3HKEHHS JTUHAMIYHOCTI METATYPTIMHUX MaITWH.

JliteparypHni mkepena: [1, c. 350-430]; [2, c¢. 71-73; 87-89 ]

3aBganns Ha CPC.

1) OcHoBHI HUISIXU 301bIIEHAS €()EKTUBHOCTI METATyPTiHHOTO 00JIaTHAHHS.

2) lvaamigHi 0COOIMBOCTI MPH MYCKY KO3JIOBOTO rpeiidepHoro kpany.

3) KOoHCTpYKTHBHI 3aX0/H, 110 3aCTOCOBYIOTh Y Me€XaHi3MaxX KMCHEBHX KOHBEPTEPIB IS 3HU-
KEHHS TUHAMIYHUX HAaBAaHTAXKCHb.

4) OcobauBOCTI pOOOTH OOTUCKHUX CTaHIB.

Tema 1.2. OCHOBHI M0J107KeHHS MPUKJIATHOI JTMHAMIKH MAllIUH.
KonuBanus i yap B eleMeHTax KOHCTPYKIIH METamypridiHuX MalllvH.
OCHOBHI 3aKOHH TUHAMIKH.
CxemaTu3allisi MEXaHIYHOI CHUCTEMH.
Yucio CTyneHiB BOJIi MEXaHIYHOT CHUCTEMH.
e Knacudikamis cu.
Jliteparypni mkepena: [1, c.7-13]; [2, ¢.73-86]; [3, ¢.26-51]; [4, c. 10-49].
3aBaanHs Ha CPC.
1) Buau MexaHiYHUX KOJMBaHb.
2) OCHOBHI 3aKOHHM JTUHAMIKH.
3) luHaMivHi Ta CTATUCTUYHI MOJIEJI MEXaHIYHOT CHCTEMHU.
4) Bunu cxemartu3zaiii MEXaHIYHUX CUCTEM.
5) 3ocepemxena Maca, 30cepe/PKeHa CHIIa 1 IPYKHUKW MeXaHIYHUN 3B'SI30K.
6) MaremaTH4Ha MOJIEJIb peaJbHOT MEXaHIYHOI CHCTEMH.
7) BuznaueHHs yucia CTyNEHIB BIIBHOCTI MEXaHIYHOT CUCTEMU.
8) Ilo3umiiiHi, TUCUTIATUBHI CHJIM 1 CUJIH, 110 3MYyIIYIOTh.
9) XapakTepucTuka )OpPCTKOCTI Ta KOe(ili€eHT )KOPCTKOCTI.




Tema 1.3. CkiagaHHs piBHAHb PyXy cucTeMHd. BU3HAYECHHS OCHOBHMX XapaKTepPHCTHK Mexa-
HiYHUX cucTeM. CTilKiCTh CTaHIB PiBHOBArH i pyxy.
e Crnocobu ckiaaHHs PiBHSIHB PYXY.
e OcHOBHE PIBHSHHS BIJIbHUX KOJIMBAaHb JIIHIHHOT CHCTEMH.
e OcCHOBHI XapaKTEPUCTUKUA MEXaHIYHUX CHCTEM.
e CTilKICTh CTaHIB PIBHOBArd 1 p&XXUMIB PyXy
Jliteparypni mkepena: [1, ¢.13-50]; [4, c. 124-131, 22-61].
3aBganns Ha CPC.
1) CnocoOu cknananHsa AudepeHIialbHUX PIBHAHL PYXy MEXaHIYHOI CHCTEMH.
2) CxnananHs 1 BUpilieHHs qudepeHIiadbHuX PiBHIHB PYXy JJIs CUCTEMH 3 OJIHIEI0 MAacolo 1
MPY>KHUM 3B'SI3KOM, KOTpa POOUTH BUJIHHI KOJUBAaHHS.
3) BnacHa yactoTa KOJMBaHb CUCTEMHU.
4) BuszHaueHHS KOE(]IIIE€HTY KOPCTKOCTI JJII CHCTEM 3 TOCIIJOBHUM 1 PIBHOOIXKHHUM pPO3Ta-
ITyBaHHSM MPYXKHUX 3B'A3KIB.
5) CTiHKICTh PIBHOBAYXHOTO CTAHY CUCTEMH.
6) CTilKiCTh CHCTEMHU, 110 3HAXOAUTHCA B PYCI.

PO3/ILJI 2. JMHAMIYHI ITPOILIECH B METAJYPITTHHUX MAIIIMHAX.
Tema 2.1. /luHaMiuyHi HABAHTAKEHHA i BILVIMB HA TOJIOBHY JIiHiI0 NPUBOAA i podo4y KJITh
NMPOKATHOI'0 CTaHY.

e XWUTIUBUI IpoIlec MPOKATKM 1 HOro TUHAMIYHHUX BIUIMBIB HA TOJOBHY JIIHIIO NMPOKATHOTO

CTaHy.

KonuBaHHs HU3bKOT YAaCTOTH.

ABTOKOJIMBaHHS, OJU3BKI O TAPMOHIMHUX.

PenakcartiiiHi aBTOKOJMBaHHS.

BrnuB nquHaMiYHOrO HaBaHTaKEHHsI HA 3MIHY NpPYXHOI nedopmanii pododoi KIIiTi 1 ToU-

HICTb MTPOKATY.

JliteparypHni mxepena: [1, ¢.84-106; 232-238].

3aBganns Ha CPC.

1) Bunu 6ykcyBaHb BaJKiB MPH MPOKATIII.

2) IlpyunHN BUHUKHEHHS OyKCyBaHb BaJKiB.

3) [Ipoanani3yiiTe BIUIMB OJHOTO 3 (pakTOPiB HA BUHUKHEHHS OYKCyBaHHS.

4) Bunu aBTOKOJIMBaHb BUHUKAIOTh MPU NMPOOYKCOBIII BaJIKiB.

5) XapakTepHi pucH aBTOKOJMBaHb.

6) IIpyunHYU BUHMKHEHHS aBTOKOJIMBAHb.

7) @akTopH, 10 BIUTUBAIOTh HA 3MIHY THUCKY TIPU TPOKATIII.

8) AudepenuianbHe piBHAHHSA pyXy poO0UO0T KIIITi IPH MPOKATIII.

9) Ilpoanani3yiTe 3al€XKHICTh MPYXHOI Aedhopmalii KJIiTi BiJl TCOMETPUIHUX MMapaMeTpiB Po-
060401 KJIiTi.

Tema 2.2. /IuHamivHi nponecu B 0e3nepepBHUX NPOKATHUX CTAHAX
e Amnaii3 BUXO/Y 3 CTaHy pIBHOBAru OJIHI€1 KJIITI CTaHy.
e (CkJajaHHA PIBHSAHB PYXY.
e AmnHayii3 IMHAMIYHUX TPOIECIB B CTaHI.

JliteparypHni mkepena: [1, c. 226-232].

3aBganns Ha CPC.

1) Oco6imBOCTI MPOKATKU B O€3YNMUHHUX CTaHAX 3 MOTJIAAY JUHAMIYHUX MPOIIECIB.

2) ®akTopH, 1110 HEOOXiTHO BpaXxOBYBaTH MPU AMHAMIYHOMY aHali31 MpoIecy MPOKaTKu B Oe-
3yNUHHUX TpyHax.

3) IIpoananizyiiTe moBeaiHKy poOoUnX KiIiTel y 0€3ynuHHIN IpyIi, SKIIO OJHA 3 HUX BUHIILIA
31 CTAlllOHAPHOTO PEKUMY PYXY.




4) [lpyunHa BUHUKHEHHS JBOYaCTOTHUX KOJIUBAaHb.
5) Bupa xonuBaHb, KWW HallyacTilie BUHUKAE B OC3yMUHHUX CTaHAX BIAMOBIIHO J0 €KCTEPHU-
MEHTAIbHUX JOCIIIKEHD.

Tema 2.3. Cnioco0u 3HNKEHHS TMHAMIYHUX HABAHTAKEHb.
e [IpunIunu aii BiIOPOi30JATOPIB, MOTIMHAYIB (IeMIIepiB) 1 aMOPTHU3ATOPIB.
Bibpoizonsaropu. [lormuuagi konuBane (aeMidepn).
JluHaMiYHi raCUTENl KOJIMBAaHb.
Amopruzaropu, 0ydepu.
e 3anoOiXHi MPUCTPOI.
JlitreparypHi mxepena: [4, c. 198-219].
3aBaanHs Ha CPC.
1) OcHOBHI ciocOOM 3HWIKCHHS JWHAMIYHUX HaBaHTa)XeHb B 00JiacTi oOsagHaHHS, B 00JacTI
TEeXHOJIOTIT i B 00JacTi aBTOMaTHU3aIlli.
2) TeopeTnuHi MOJOKEHHS, HA AKUX IPYHTYIOTHCS BIOPOI30IATOPH 1 MOTIMHAY] KOJIHUBaHb.
3) Cucremu BiOpOi30JIAILIi.
4) Cxemu MOTTMHAYIB KOJNBAHb.
5) OcHOBHI THIIU yIapHUX JeMII(epiB.
6) [losicCHUTh OCHOBHI KOHCTPYKTUBHI BUKOHAHHS aMOPTU3aTOPiB 1 Oydepis.
7) Tunm 3amo0iKHUX TPUCTPOIB.
8) IlosicHUTh BapiaHTH KOHCTPYKTUBHOT'O BUKOHAHHS 3aMO01KHHKIB, 1[0 CAMOPYHH YIOTBCS.

PO3/ILJI 3. MIHHICTh METAJYPTTAHUX MAIIIMH.
Tema 3.1. OcHOBHI nepeayMOBH i METOAU PO3PAXYHKY HA MilHicTh. Po3paxyHok Ha MilHICTH
NP CTATHYHUX HABAHTAKeHHAX. MaJIOHMKI0BAa CTOMJIEHICTh.
e OcHOBHI ITEpeTYMOBHU 1 METOAHM PO3PAaXyHKY HA MIITHICTb.
e Po3paxyHOK Ha MIIHICTb IPU CTATUYHUX HABAHTAXKCHHSX.
e MaJouukiioBa CTOMJICHHICTb.
e Buau pyiiHyBaHb 1 OCHOBHI MEXaHi4Hi BJIaCTUBOCTI MaTepiais.
e Po3paxyHOK Ha MIIHICTb 32 Koe(illieHTaMHU 3amacy MillHOCTI.
e Po3paxyHOK Ha MIIHICTh MPU CTATUYHUX HABAHTAKCHHSX.
JlireparypHi mxepena: [2, ¢.89-100]; [3, c.54-56].
3apnanHda Ha CPC.
1) OcHOBHI mapaMeTpH, 110 BUKOPUCTOBYIOTHCS IIPH aHaATi31 HEPEMIHHUX HaBAHT AXKECHb.
2) 3aKOHH 3MIHU MMEPEMIHHUX HaBAaHTAXKECHb.
3) Ha3BiTh BuaM pylHYBaHb.
4) 1o po3yMiIOTh MiJ KUBYTICTIO 1 3aJTUIMIKOBOIO MIITHICTIO?
5) BuzHaueHHs MeXi BUTPUBAJIOCTI Ta 0a3i iCIUTY.
6) Kpua yromu, ii piBHSHHS.
7) Bunu po3paxyHkiB 3a koediieHTaMu 3amacy MilfHOCTI.
8) HopmaTuBHi Koe(ilieHTH 3amacy MII[HOCTI.

Tema3.2. OuiHka po3paxyHKOBHX XapPaAKTEePUCTHK ONMOPY YTOMH i eKCIUIyTaliiiHOI HAaBaHTAa-
JKeHHOCTi MamuH. Po3paxyHKH Ha MiIHICTB i JOBrOBIYHiCTH NPH HamNpyrax, NepeMiHHHUX y
yaci.

e BusHaueHHS BEIMYUHU OIIOPY BTOMHU.

e  DakTOpH, 110 3HIKYIOTh OIip BTOMH.

e Po3paxyHKOBI XapaKTEPUCTUKHU OMOPY BTOMHU

e Po3paxyHKOBI XapaKTEPUCTUKHU EKCILTYTAIITHOT HABAaHTA)KEHHOCT1 MAIIIHH.

e Po3paxyHKH Ha MIITHICTB 1 JJOBTOBIYHICTh MPHU HAIPyTrax, MEPEMIHHUX Y Yaci.
JliteparypHi mxepena: [3, ¢.56-70].



3aBganns Ha CPC.

1) EdextuBHuit koedimieHT KOHIIEHTpAIll HAPYyKEHb.

2) BrimuB macmtabHoro ¢pakTopy Ha MeXy BUTPUBAIOCTI.

3) ®peTuHr-Kopo3is.

4) Ipu sKif MIOPCTKOCTI CIIOCTEPITA€ThCS 3HUKEHHS MEX1 BUTPUBAJIOCTI?

5) Kopoz3iitna BTOMa.

6) Haii6inp1 momupeHi METOIU MOBEPXHEBOTO 3MIITHEHHS.

7) BusHaueHnHs Koedili€HTIB 3amacy TpUBAJIOCTI (1 JIHIAHHUHN, 1 TUIOCKUNA HANPYXCHUU CTaH)
MIPU PETYISPHUX PEKUMaX NMEePEeMiHHUX HAIpyT.

8) BusHaueHHs MOXIUBICTI pyHHaIlil aeTali, MO BiA4yBa€ peryjspHI NMepeMiHHI HaBaHTa-
KEHHS.

9) BromieHe YMIKODKEHHS Ui JIeTaji, M0 BiAY4yBa€ Iii HEPETYIApHUX MEPEMIHHUX HaMpYy-
KEHb.

IV.IIL NPAKTHUYHI BAHATTA

[MPAKTUYHE 3AHSATTS Nel.

CkiaianHsl pO3paxyHKOBUX CXEM MEXaHi3MiB. BU3Ha4ueHHs mapaMeTpiB MEXaHIYHUX CHCTeM. Biib-
HI KOJIMBaHHS MEXaHIYHUX CHCTEM METAITYPriifHOTO yCTaTKyBaHHs. 3MYIIICHI KOJUBAaHHS B MEXaHi-
YHHUX CHUCTEMAaxX METAIYPriifHOTO yCTaTKyBaHHS

[MTPAKTUYHE 3AHATTS Ne2.
VYnaapHi gBUIA B MEXaHIYHUX CHUCTEMaxX METATypriiHOrO yCTAaTKyBaHHS. 3HMKCHHS JWHAMIYHUX
HAaBaHTAKEHb Y METATYPTIHHOMY yCTaTKyBaHHI

IMPAKTUYHE 3AHATTS Ne3.

Po3paxyHKu Ha BTOMJICHY MIIHICTh 1 JJOBIOBIUHICTD JI€Tajeii METANTYpTrifHOrO ycTaTKyBaHHsS. Bu-
BYCHHSI MEXaHI3MY TPILIMHOTBOPEHHS B JACTAIAX METATypriiHUX MamnH. KOHCTPYKTHBHI pillleHHS
0 3HKEHHIO TMHAMIYHOCTI METaTyprifHOTO YCTaTKyBaHHS.

IV.IV JABOPATOPHI POBOTH

Monynb Nel

JIABOPATOPHA POBOTA Nel.

JlocniKeHHs TMHAMIYHIX HaBAaHTAXXEHb Yy MPUBOJII MEXaHI3My NIEpPEKUIaHHs KOHBepTepa (2 roau-
HU).

Mopyinb Ne2

JIABOPATOPHA POBOTA Ne2.

Po3paxyHok 1 3a0e3medeHHs] HaIIMHOCTI JIeTajleil MEeTATYPTiHIUX MAIlIUH 3a KPUTEPIEM CTOMIICHOTO
pyHHYBaHHS (2 TOOVHM).

IV. V. KOHTPOJIbHI POBOTH

MeTo10 KOHTPOIBHUX POOIT € KOHTPOJIb PIBHS 3aCBOEHHS CTYJCHTAMH OCHOBHUX TE€OPETH-
YHHX MOJIOKEHb KypCY Ta CIIPOMOXKHICTh BU KOPUCTYBaHHS iX Ha MPAKTHUII i Yac pillIeHHs 1HXe-
HEepHHX 3a7ad.

KoHTponbHi 3aBaHHs HaBEICH] y 0AATKY A.

V. METOANYHI BKA3IBKHA

VYuboBwii mporiec 3a0e3MeuyeThCsl HACTYITHUM METOIUYHUM MaTepiaioM:
®  KOHCIEKT JEKIIiH;
® METOAWYHI BKA3iBKH JIO0 TPAKTUYHUX 3aHSTh;



® METOAMYHI BKa3iBKH JI0 JJAOOPATOPHUX POOIT;
® METOJUYHI BKa31BKH JI0 CAMOCTIHHOI pOOOTH.

KPUTEPIi ONIHKW KOHTPOIbHOI POBOTH
3AOYHOI'O BLJIAIJIEHHSA

1 [Ipu BUKOHAHHI HACTYITHUX YMOB: Ha/Ia€ThCS MO3UTHBHA PELIEH31S 10 3aXUCTY KOHTPOJIBHOT
pobotu:

— 3a OBHY JOKJIaJIHy BiIMOBi/b, KA MICTUTh HEOOX1H1 BU3HAYEHHs, (hakTopu, HopMyiH, a
TaKOX JIOT1YHY MOCITIIOBHICTh BUKJIAly MaTepiaiy.

— 3a TOYHY BiANOBib, KA BKIIIOYA€ HEOOXITHI POPMYIIH, CXEMH, ajle YaCTUHA MaTepially MpH
IIbOMY BHKJIQJIA€THCS YK€ CTUCIIO Ta HE 3aBXIU IOCIIJJOBHO, a TAKOX MPHU BIJICYTHOCTI OKPEMHX
BU3HAuUEHb 200 Ha3B OKpeMHUX (aKTOPIB.

— 3amaya 3apaxoBYEThCS SIKIO: 3a/1a4l BUPIIICH] BIPHO Ta 3alKcaHi MOCIIIOBHO 3 BKa31BKOIO
HEOOXiTHUX (HopMyI, ajie MPH I[bOMY MPUIYCKAIOTHCS HE3HAUHI MOMapKu MpH o opmiieHHi. SIKio
B PINICHHI 3a7a4i MPUNYIIEHI TOMUIKHA B MAaTeMaTHYHUX PO3paxyHKax, sIKi HE MOPYIIYIOTh JIOTIKY
pillIeHHs Ta BUCHOBKHM IO 33jiaui, ajie AKIO 3aJa4ya BUPIILIeHA, aJie¢ BACHOBKH BiICYTHI.

2 Ilpu mpUCYTHOCTI CIIYyIOYM YMOB: HAJA€ThCS PELEH3is ,,Ha JOPOOKY KOHTPOJIHHOI POOO-

o5

™.

— TeopeTuyHi NUTAHHS:

SIK110 BiANOBIOL HE TOYHA, YaCTKOBO BIJICYTHI HEOOXITHI BU3HAUEHHS, GakTopH, Gopmymu,
CXEeMHU, TTOpYIIIeHA JIOT1YHA TTOCIIIIOBHICTh BUKJIATy MaTepiary. SIKIIo BiMOBIIs HE PO3KPHUBAE CYT-
HICTh 3aBJJaHHS, 200 HE BIIOBIIa€ BiMOBITHOMY 3aBJIaHHIO.

— 3agadi: SIKmio B 3a/1a4i MPUIYIIEHI TOMHJIKH, SIKI IOPYIIYIOTh JIOTIKY pillieHHs, a00 IPUBO-
JSITh /10 HEBIPHUX BUCHOBKIB. SIKIIO B pillleHHI 3a/1a4i BUKOPUCTaH1 HEBipHI (popMyiH, abo pilIeH-
HS BIJICYTHE.

KPUTEPII OLIIHKW 3AXVCTY KOHTPOJIbHOI POBOTHU:

[Ticnst oTpuMaHHS MO3UTUBHOT PEIeH311, KOHTPOJIbHA POOOTa CIIPSIMOBYETHCS IO 3aXUCTY. 3a-
XUCT sIBJIsiE COO0I0 MUCHMOBY BiJIIIOBi/Ib HA JIBA 3alTUTAHHS B MEXKAX TeM, K1 pO3TIISIAI0THCS Y KOH-
TPOJIbHIK poOOTI. 3a OBHY JOKJIAJHY BIAMOBIIb, sIKa MICTUTh HEOOXITHI BU3HA4YCHHS, (aKTOPH,
dopMynH, a TaKOX JIOTIYHY TOCIIIOBHICTh BUKJIALy MaTepialy, a TaKOoX 3a TOYHY BiAIMOBiAb, SKa
BKJIFOYa€ HEoOX1aHI PopMyIH, CTPYKTYpPHI CXEMH, ajieé YaCTMHA MaTepialy MpU IbOMY BUKJIA/Ia€Th-
Csl Iy’K€ CTHCJIO Ta HE 3aBX/IM MOCIII0BHO, a TAKOXX MPU BiICYTHOCTI OKPEMHX BU3HAUYEHb a00 Ha3B
OoKpeMux (aKTOpiB CTAaBUTHCS 3aTiK. 31aTH €K3aMEeH 3 Kypcy ,,JlmHamMika Ta MIIHICTh METalypriii-
HUX MalluH’ MOKHA TUIBKH MiCHs 3aXUCTY KOHTPOJIbHOI poOOTH.

Kpurepii oriHK# KOHTpOJIBHOT poOOTH HaBezAeHi B Tabmuii 5. 1.

KPUTEPIi OIIIHKU EK3AMEHAIIMHOT ABO 3AJIKOBOI POBOTH:

[TnanoBuil mpuiioM ek3aMeHy MPOBOAMTHCSA y MEPioA cecii BIAMOBIAHO 0 3aTBEPIKEHOTO
pPO3KJIay Ta 3TiAHO 13 3aTBEPHKEHUMH €K3aMEHAIlIHHUMH O1JIeTaMy Ta TECTOBUMH 3aBIAHHSIMHM JIJIS
MiJICYMKOBOTO KOHTPOJIIO 3HAHb 0 MOJYJISIM IUCUHUILIIHY ,,J[MHAMIKA Ta MIIHICTh METATypriifHIX
MaIlH .

OmiHKM 32 KOXHMHA MOJYJb 1 MiJCYMKOBA OIIHKA B LIJOMY BHCTaBIJISETHCS Y 3aJIIKOBO-
eK3aMeHalliifHy BiioMicTh. KoskHHI MOIyIb omiHIOEThCs Y Oanax 1 mkami ECTS, migcymkoBa o1tiH-
Ka BUCTABIIAEThCA Y Oanax 3a mkanoto ECTS i HamioHansHOO mIKanor (5-06ampHa Ui eK3aMEeHiB).
Skimo pedTHHrOBa OIliHKA, sSKa OJIep)KaHa Ha €K3aMeH1 3a OyJb-IKWW MOAYJIb, MEHIIC HIXK Ta, sSKa
Oyna oTpuMaHa y TPUMECTpi, TO B €K3aMEHAI[ii{Hy BiJOMICTh BHUCTABJISIETHCS OIIHKA 32 IiICYyMKOM
poboTu y TpumMecTpi. SKIIO CTyAeHT OTprMaB Xxo4a O 3a OJMH MOAYJIb OIIHKY HUX4Ye 55 6aiB, TO
JUCITUIIIIIHA BBA)KAETHCS HE3apaxOBaHOIO Ta ii MiICyMKOBA OIliHKA HEe MOe OyTu Oiunbine 54 OaiB.
VYV KpenuTHO-3aiKOBY KHM)KKY CTY/JEHTIB OIIHKA 32 KOXXHUH MOIYJh Ta 3a JNUCHMIUIIHY B LUIOMY
BUCTABJISIETHCS TIJIBKHU MICIIS MO3UTUBHOTO CKJIAJIaHHS YCiX MOAYJIB 3 JAHOI JUCIHUILIIHY.




Tabmuns 5.1 — Kpurepii ominku

Kinpkicts GaniB
Monyi Ta X eIeMeHTH dopma KOHTPOJIO MIHIMaJIb- | MaKCUMaJlb-
Ha Ha
Monyis 1
Teopernune nutanus Nel ITuceMoBa KOHTpOIIEHA poOOTa 2 4
3agaua Nel [TrucbMoOBa KOHTpOIBHA pOOOTA 3 6
3axXHuCT KOHTPOJIBHOI pOOOTH 25 30
Teopetnune nutanHs Nel [TucpbmoBHUi icUT 15 30
3amauga Nel [TuceMoBUMii iCITUT 15 30
Bcvoeo 3a mooyns Nel 60 100
Bazosuil koeghiyienm 0,5
Mopynsb 2
Teopernyne nutanus Ne2 ITuceMoBa KOHTpOIIEHA pOOOTa 2 4
3agaua Ne2 [TruceMoOBa KOHTpOIBHA pOOOTA 3 6
3axXHuCT KOHTPOJIBHOI pOOOTH 25 30
Teopetnune nutanHs Ne2 [TucpmoBuit icUT 15 30
3amgauga Ne2 [TuceMoBUMii iCITUT 15 30
Bcvoeo 3a mooyns Nel 60 100
Bazosuil koeghiyienm 0,5
Bceboro 3a Tpumectp \ 60 100

VI. HABYAJIBHO-METOJINYHI MATEPIAJIN
OcHoBHa JiiTepaTypa 3a KypcoM

JluHaMuKa ¥ MpOYHOCTh IpokaTHoro obopynoBanus / @.K. UBanuenko, I1.1. [Tonyxun, M.A.
Teuikun, B.I1. [Tonyxun. — M.: Metamnyprus, 1970. — 486 c.

MaruHbl ¥ arperaTsl METAUTypruueckux 3aBoJoB. B 3-x Tomax. T.3. MamuHbl u arperaTsl Juis
MIPOM3BOJICTBA U OTIENKHU NMpokara. YueOHuk mis By3os/ LlemukoB A.U., TTonyxun I1.W., I'pe-
6enuk B.M. u ap. 2-e u3z., nepepad. u nom. — M.: Metamnyprus, 1988. — 680 c.

Koraes B.I1. PacdeTsl Ha MPOYHOCTH MPU HANPSKEHUSX, IEPEMEHHBIX BO BpeMeHu. — M.: Ma-
muHocTpoenue, 1977. — 232 c.

IBanuenko @.K. ta iH. Po3paxyHOK MamuH i MeXaHi3MIB MPOKAaTHUX IexiB: HaB4. mociOHUK /
@.K. IBanuenko, B.M. I'pebenuk, B.1. [lupses. — K.: Bumia mxomna. — 1995. — 455 c.

Koncnekr nekuuii mo qucuuiiinie «JlMHaMuKa U MPOYHOCTh METAJUTYPrUYECKUX MAaIluH» IS
cTyneHToB crnernumanbHocTH  7.090218  «Meramtyprudeckoe obGopynoanme» / CocrT.
O.I1. I'pudkos. — Kpamaropck: II'MA, 2004. — 60 c.

Metoanueckue yka3aHus K J1a0opaTopHbIM paboTaM Mo JUCHMILINHE “‘/[MHaMKKa M POYHOCTH
METATYPTHYECKUX MaIllMH~ JJI CTYJEHTOB creunanbHocTH 7.090218 “Metamnypruyeckoe
ob6opymoBanue”/ Cocr. D.I1. I'pubkos. — Kpamaropck: JITMA, 2003. — 48 c.

MeToanuHi BKa3iBKY 10 MPAKTHYHUX 3aHATH 3 TUCHUIUIIHK “Jl[MHaMiKa 1 MIITHICTh METaIIypriii-
HUX MalMH’ JUIs CTyAeHTIiB crnemiaimbHOCTI 7.090218 “Meranypriiine obnagHanua/ YKII.
10.B. ®omenxko. — Kpamaropebk: JJIMA, 1999. — 24 c.

MetoanuHi BKa3iBKU J0 CaMOCTIHHOI poOOTH 3 AMCUUILTIHU «J{nHAMiKa Ta MIIHICTH METaIyp-
TAHAX MamuH» s CTyAeHTIB cremianbHocTi 7.090218 «Metanypriiine oOmagHaHHs» / YKII.
E.ILI'pubkoB. — Kpamatopceek: JJJIMA, 2004. — 12 c.

MeTtoauueckre ykazaHus K BBIIOJHEHHIO KOHTPOJIBHON pabOThI MO TUCHUILUIMHE «J[MHaMuKa u
POYHOCTh METALTYPTHUECKUX MAIIuH» Ul CTYAEHTOB 3a0YHOTO OTJENIEHUS CHEIHMaTbHOCTH
7.090218 «Mertamnyprudyeckoe odbopyaoBanuey Yki. E.ILI'pubkos. — Kpamaropcek: JIJIMA,
2007.-20c.
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Po6oua nporpama po3pobieHa K.T.H., gorieHToM ['pudkosum E.I1.

JIOJIATOK A

IIpuknagu KOHTPOJIbHUX 3aBAAHb

1 MexaHuueckne konebaHus. MexaHudeckuin ygap. Yucno creneHeit cBobOabl MexaHU4ecKou
cuctembl. Mpumepbl CUCTEM C OHOI CTENeHbI CBOBOARI.

2 3apava. CocTaBMTb [4BYXMACcCOBYIO pacyeTHYK CxeMy MexaHu3Ma porbraHra. [pueog ponuka
porbraHra BKIKOYaeT 3NeKTpoaBUraTeNlb U OQHOCTYNEHYATLIN LUMMMHAPUYECKUA peaykTop. [lpuseaeHue
OCYLLECTBUTb K BpaLLaTeNbHOMY ABWKEHUIO Bana arnekTpoaBuraTens.

3 BubpousonsTopbl. TeopeTnyeckne nosnoxeHus, nexatlime B OCHOBE X paboTbl.

4 3apaya. PaccuntaTb Ha yCTanoCTHyK NPOYHOCTb B CEYEHUM LLEHKW ONOPHbIA Basnok. pueog-
HbIMW SIBRAIOTCS OMNOPHbIEe Banku. PacyeT BbINOMHMTL B BUAE ONpeaeneHns KoadduumeHTa 3anaca npoy-
HocTU. VicxogHble faHHble: cuna npokaTkn — 1MH; MoMeHT npokaTku (Ha AByx Bankax) — 200 kH-m; pac-
CTOSHWEe Mexay noAawmnHukoBbiMM onopamu  L=600 mm; anuHa 6oukn /=200 MM; anameTp LIenku
d=250 mm; npegen npoyHocTN =850 H/MMZ; koadbuumeHTbl: k,=2,45; k.=2,25; B=0,80; £,=0,62;
£.=0,54, [n]=1,2

1 OCHOBHbIE 3aKOHbI AMHAMMKL. YMCNO CTeneHeln cBobogbl MexaHu4eckon cuctemsl. Mpumepsl
CUCTEM C TPeMs cTeneHsmm ceoboabl.

2 3agava. Onpefenutb MakcuMarnbHble HanpshkeHns B Bane. McxogHble gaHHble: M1=30kH-m;
Mo=-20kH-m; 11=1000kr-m2; 1.=200kr-m2; /=1 m; d=200mm; 6=0,015pag.

1 Ci2
-0
M MIZL

Il Iz

3 MornoTutenwu konebaHuii.

4 3apava. PaccuntaTtb CBapHOe COeauHEHME Ha BbIHOCNMBOCTb. CoeauHeHne BCTbIK. LmpuHa
nucta — 120 MM, ToNWwmHa NUCTOB — 6 MM. ICXOAHbIE AaHHbIe: npesen NPOYHOCTM OCHOBHOMO MeTanna
cs=450 Himmz; nepemeHHast Harpyska: Pmax=50 KH;
Pmin=-50 kH; koachduumeHT koHueHTpaumm K,=1,9, [n]=1,6

BapuaHT Ne1

BapuaHT Ne2




1 [uHammyeckas u cTatucTuyeckas mogenu. Buabl cxemaTusauun. Bugbl konebanuin MmexaHuye-
CKIX CUCTEM.

2 3agava. OnpegenuTb MakcumanbHble HanpsbkeHus B Ganke. McxogHble gaHHble: P=10 kH;
n=800 06/muH; I=1000 cm4; W=100 cm4; S= 1 kH; 5=0,002mm/H.

Vi

<7 b=2000 MM _| P
b=4000 MM
3 Tunbl BUOPON30NATOPOB. VX KOHCTPYKTUBHOE UCMOMHEHME.

4 3apava. OnpepenuTb HanpsikeHUs Npu yaape nagatolero rpysa maccon 400 kr o 6pyc nnowya-
abto 1000 mm2 BbicoToi 0,5M. BbicoTa nageHus rpysa — 48 mm

BapwuaHt Ne3




