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1. Onuc HAaBYAJBLHOI JUCIHUILIIHHA

. lNany3e 3HaHb, XapakTeprcTHKa HaBYaJIbHOI
HalimenyBaHHs . . .
CHel1aJbHICTB, JUCIHUIUTIHUA
MOKa3HUKa . .
piBEHb BHIIIOI OCBITH (Oenna popma nasuanms)
Kinbkicts kpeauTiB — 7 Bubipkosa

I'any3b 3HaHb

Monymnis — 2 13 «MexaHiuHa THXEHEepPis» Pik minroroBxu:
3micTOBUX MOAIYJIiB — 4 2020/2021
[HMBiTyaTbHE HAYKOBO- CneuianbHicTh
. 132 "M . " CeMeCTp
IOCTiHE 3aBJAHHI — aTepiaJiO3HaBCTBO
3arajiibHa KUIBKICTh 9.3
roaus — 210 rox OcBiTHBO-HAYyKOBa Mporpama: u
«MartepiaJl03HaBCTBOY Jekmii*
48 rog.

PiBenb Buimoi - - -
IIpakTu4Hi, ceMiHapchKi™

TwxHEeBUX TOAUH JJIS ocBiTH:
JeHHOT hopmu TpeTiit (OCBITHHO-HAYKOBHIA) 32
HABYAHHS: JlabopartopHi
ayIUTOPHUX — 5 —
caMocCTiitHOT poOoTH Camocriiina podora
crynenra — 8,125 130 rox.
Buj KOHTpOJI10
MOJIYJILHUN KOHTPOJIb,
ICIIUAT
[TpumiTkw.

CriBBiTHOIIEHHS KUIBKOCTI TOAMH ayAUTOPHUX 3aHATH 10 CAMOCTIIHOI 1 IHIUBITyaTbHOI pOOOTH
CTAaHOBHUTB: JJist ieHHOi (hopmu HaBuanHs — 80/130.

* AyIUTOpHE HaBaHTAKECHHS MOXKe OyTH 3MEHIIeHe a0o 30UIbIIEHe Ha OJHY TOJIWHY B
3aJIeKHOCTI Bijl pO3KJIay 3aHSTh.

MeTta Ta 32aBJaHHA HABYAJLHOI JUCIUINIIHA

MeTa — 3aCBOEHHS 3HaHb METOJIB aAUTHBHUX TEXHOJIOT1H y BHPOOHMIITBI JITAJILHUX
anaparis.

3aBaaHHsA — OBOJIOIHHSA 1H(GOPMALIMHIUMH TEXHOJIOTIIMHU, IPOTpaMaMu Ta METOJIaMHU, 10
3aCTOCOBYIOTHCSL IIPH 00poOILl Ta aHai31 pe3yJbTaTiB KOMIUIEKCHOI'O JOCIIKEHHS MaTeplalliB
aBiaIiifHOT Ta PaKETHO-KOCMIYHOI TEXHIKH.

3TiIHO 3 BUMOTaMHU OCBITHBO-MPO(ECIMHUX MPOrpaM achipaHTH MMOBUHHI JIOCSATTH TaKHX
KOMIIETEHTHOCTeii:

3azanvHi Komnemenmuocmi.

3KO01. 3naTHicTh 10 aOCTPaKTHOTO MUCIICHHS, aHAITI3Y Ta CHHTE3Y
3K02. 3natHicTh 10 OUIyKY, 00pOOJIEHHS Ta aHami3y 1H(pOpMAIIii 3 pi3HUX HKepem

daxoBUMM:
CKO1. 3natHicTh BUKOHYBATH OPUTIHANBHI JOCTIIKEHHS, 1OCATaTH HAYKOBUX PE3YyJbTATIB, SIKi
CTBODIOIOTH HOBI 3HaHHS y Talmy3l MarTepialo3HaBCTBa Ta JOTUYHUX JO HBOTO
MDKAMCHUIUTIHAPHUX HANpsAMax 1 MOXKyTh OyTH OMyOJIiKOBaH1 y MPOBIAHUX HAYKOBUX BUAAHHSIX
3 MaTepiaJo3HABCTBA Ta CYMIKHUX Talry3ei.
CKO02. 3patHicTh yCHO 1 THCHMOBO TIPE3EHTYBATH Ta OOTOBOPIOBATH PE3YNIBTATH HAYKOBUX
JOCHIDKeHh Ta/ab0 IHHOBAIIMHUX pPO3PO0OK YKpalHCHKOK Ta IHO3EMHOI MOBaMH, TIHOOKE
PO3YMiHHS IHIIIOMOBHHMX HAYKOBUX TEKCTIB 32 HAIIPSIMOM JIOCITIKEHb.



4

CKOS5. 3naTHicTh BUSBISATH, CTAaBUTH Ta BHPILIYBATH MPOOJEMH IOCIITHUILBKOTO XapakTepy,
OOTPYHTOBAaHO 3[iHCHIOBATH BHOIp TEXHOJIOTIH BHUTOTOBJICHHS, OOpOOJICHHS, BHUIIPOOYBAHHS
MarepiajiB 1 BUpoOiB JJisi KOHKPETHUX YMOB €KCIJTyaTallii, OI[iHIOBAaTH Ta 3a0e3MevyBaTH SKICTh
BHKOHYBAHMX JIOCITIJ[KCHb.

CKO06. 3naTHicTb 1HILIIOBaTH, PO3POOJISTH 1 peajli3oByBaTH KOMILIEKCHI IHHOBAL[iIiHI IPOEKTU B
chepl MaTepiaio3HABCTBAa Ta JOTHYHI JO HHOTO MDKIHMCIIMIUTIHAPHI TMPOCKTH, 3 METOK iX
MIPECTaBJICHHS HA MKHAPOIHUX KOH(EPEHIiAX, CHMIIO3iyMax.

IIporpamui pe3yibTaTH HABYAHHS:

[TPHO1. MaTu nepenoBi KOHLIENITyallbHI Ta METOAOJOTIYHI 3HAHHS 3 MaTepiajJO3HaBCTBAa 1 Ha
MEXKI TNPEIMETHHUX Taly3ed, a TaKOoX JOCHIJIHWIBKI HaBUYKH, JOCTATHI JUIA TPOBEICHHS
HayKOBUX 1 MPUKIQAHUX JOCHTIIKEHb Ha PIBHI OCTaHHIX CBITOBUX JOCATHEHb 3 BiJIMOBITHOT
raiysi, OTpUMaHHSI HOBHX 3HaHb Ta/a00 31iiiCHEHHS IHHOBAIIIH.

[IPHO2. BiipHO mnpe3eHTyBaTH Ta OOroBOproBaTd 3 (axiBISAMH 1 He(axiBLSIMH pPe3yJbTaTu
JOCHIJKEHb, HAyKOB1 Ta MPHUKJIAAHI MPoOJEMH MaTepiao3HABCTBA AEPKABHOIO Ta 1HO3EMHOIO
MOBaMH, KBaJli(pikOBaHO BimOOpakaTh pe3yNbTaTH AOCIIIKEHb Y HAyKOBUX MYOJIKaIlisfX Y
IPOBIAHUX MDKHAPOJIHUX HAYKOBUX BUJAHHSX.

I[TPHO3. ®opmymoBaTH 1 TMepeBIpATH TiMOTe3U; BUKOPUCTOBYBAaTH Uil OOTPYHTYBaHHS
BHCHOBKIB HaJIeKH1 JJOKa3u, 30KpeEMa, pe3yJIbTaTH TEOPETUYHOrO aHaJi3y, €KCIEPUMEHTAIbHUX
JOCHIJKEHb 1 MaTEMaTUYHOI 0 Ta/a00 KOMIT IOTEpPHOI'0 MO/IEIIOBAHHS, HasIBHI JTITEpaTYpH1 JaHI.
I[TPHO4. Po3pobsaty Ta MOCHIIKyBaTH KOHIICNITyaJbHi, MaTEMaTHYHI 1 KOMII FOTEpHI Mojei
IpoIeciB 1 CUCTeM, €(pEeKTMBHO BUKOPHUCTOBYBAaTH IX /I OTPUMaHHS HOBHUX 3HaHb Ta/abo
CTBOPEHHSI IHHOBALIIMHUX HPOAYKTIB Yy MaTepiajloO3HABCTBI Ta JOTHYHUX MIKIUCLUIUTIHAPHUX
HamnpsMax.

[TPHOS. IlnanyBaTtu 1 BUKOHYBAaTH €KCIHEPUMEHTajbHI Ta/ab0 TEOPEeTHUYH1 JOCIIKEHHS 3
MaTepiallo3HaBCTBA Ta JOTUYHHX MDKIUCHUIUTIHAPHUX HAMPSAMIB 3 BUKOPUCTAHHSAM CyYacCHUX
IHCTPYMEHTIB, KPUTUYHO aHANI3yBaTH PE3yIbTaTH BIIACHUX JOCIIKEHb 1 PE3yNbTaTH IHIIMX
JOCHITHUKIB Y KOHTEKCTI YChOTO KOMILIEKCY CYy4aCHHMX 3HaHb 1110710 JOCHTIIXKYBaHOI TPpoOIeMH.
[TPHO6. YMiTi 3aCTOCOBYBATH CyYacHi IHCTPYMEHTH 1 TEXHOJIOT] MOMIYKY, 0OpOOJICHHS Ta aHaTi3y
iHbopMalii, 30KkpemMa, CTAaTHCTUYHI METOAW aHaN3y JaHUX BEJIMKOro 00CsSry Ta/abo CKIIaaHOT
CTPYKTYpH, CIIelliasli3oBaHi 0a3u JaHUX Ta iHPOpMaliiiHI CHCTEMH.

ITPHO7. Po3pobnsiTi Ta peani3oByBaTH HayKOBi Ta/a00 iHHOBaLiWHI iHXEHEpHI NMPOEKTH, SKi
Jal0Th MOXJIMBICTH TEPEOCMUCTUTH HasiBHE Ta CTBOPUTH HOBE I[ITiICHE 3HAHHSA Ta/abo
npogeciiiHy MNpPakTUKy 1 po3B’sA3yBaTW 3HAuyllll HAayKOBI Ta TEXHOJOTIYHI Mpo0iaeMH
MaTepiajo3HAaBCTBA 3 JOTPUMAaHHSM HOPM aKaJeMi4HOI €TUKH 1 BpaxXyBaHHSIM COLIaJIbHHUX,
€KOHOMIYHMX, €KOJIOTTYHUX Ta IIPABOBUX ACIIEKTIB.

I[TPH09. BuBuaru, y3arajJpHIOBaTH Ta BIPOBAJKyBaTH B HaBYAJIbHUH MpoOLEC I1HHOBALIL
MaTepiajO3HABCTBA Ta IHIIMX TEXHIYHUX HAYK.

[TPH10. 3giiicHioBaTH MOIIYK Ta KPUTUYHUN aHam3 iHGoOpMaIlii, KOHLENTyali3alilo Ta
peasnizalliro HayKOBUX MPOEKTIB 3 MaTEPiaIO3HABCTBA.

[TPH12. 3naTu cyyacHi miaxoau Ta 3acO0M MOAEIIOBAHHS TOCTIKYBAHUX 00’ €KTIB Ta MPOIECIB
YIOpaBJIiHHA, B TOMY YHUCJI B a6pPOKOCMIYHIN ranxys3i, BMITH CTBOPIOBATH HOBI, BJOCKOHAIIOBATH
Ta PO3BUBATH METOAM MATEMATHYHOTO 1 KOMII IOTEPHOI'O MOJEIIOBAHHS CKIIAIHHX CHCTEM,
onrTuMizauii Ta IpURHATTS pillieHb

I[TPH13. 3Hatu cy4acHi MeTOIM BEICHHS HAYKOBO-IOCIIHMX poOiT, iHpOpMalliliHI TEXHOJIOTII,
METOJIM EKCIIEPUMEHTYBaHHS, 1110 3aCTOCOBYIOTHCS B JIOCITHULIBKIN MTPAKTHIII.

MixkaucuuniaiHapHi 3B’ A3KM:

- 0a3yeTbcs Ha 3arallbHUX 3HAHHSX 3 TAKUX AUCIUIUTIH K «MaTtepiaJo3HaBCTBO aBialliifHOI Ta
PaKeTHO-KOCMIYHOI TEXHIKHM Ta HOBITHI 3BapIOBalibHI TeXHOIOrii», «[Iporecn MexaniuHoi Ta
¢i3uKo-TexHIYHOT 00pOOKH, 00TaJHAHHA Ta IHCTPYMEHTH», «IHO3eMHa MoBa», «O0pobka Ta
aHaJi3 pe3ysbTaTiB HAYKOBUX JOCTIKEHb 3 BUKOpUCTaHHAM [T ».



3. Ilporpama HaBYAJIbHOI AMCUMUILIIHA
Moayas 1
3micToBHUIT MOay.Ib 1

Tema 1. ba3oBi NOHATTA i M0J10:KeHHS TeOPii 00poOKM MeTaTiB THCKOM

SIBuiie mtactuuHoi gedopmariii. [lnactuuna gedopmariiss MOHOKPHCTAIIB 1 MOJIIKPUCTAIIB.
3MIIIHEHHS IPU XOJIOHOMY Je(pOpMyBaHHI.

[Inactuuna  gedopmaris npu  MIJBUINEHUX  Temrepatypax. BmiauB — rapsdoro
negopMyBaHHS Ha BIACTUBOCTI METAIIiB.

YmoBa mocriitHOcTi 00’emy. Crymiap nedopmamii i 3mimenuit o6’em. IlIBunkicts
nedopmarii. HaammactuyHicTh.

HanpyxeHnuil cTaH eneMeHTa 3aroToBKU. HampyXeHHS B KOOpAMHATHUX IUIOIIAJKaX.
I'onoBHI HOpManbHI HanpykeHHs. TeH30p HanpyxeHb. Emincoin HanpykeHb. [ 0M0BHI 1O0THYHI
HanpyxeHHsa. OkTaepidHi HanpykeHHs. [liarpama HampyxeHb Mopa. YMOBU pIBHOBaru i
00’eMHOro HamnpyskeHoro crany. [liockuil HanpysxeHuil 1 Iockuil 1epopMOBaHUi CTaH.

Tema 2. Teoperuuni 3acagu aasa ¢opmyBaHHs Jerajeii cmocodamm 00’€MHOTO
TAMIYBAHHS

Kommonentn 3wmimenp 1 nedopmarniii B - enemeHTapHoMy 00’eMi. Hepo3puBHicTb
nedopmariit. IIBunkocTi 3MimieHs 1 MBUAKOCTI 1edopmarriii.

®i3nuHe po3yMiHHS YMOBM IiacTU4yHOCTI. EHepreTnuna ymoBa miuactuyHocTi. OcobiinBi
BHPa3d YMOBH IUIACTHYHOCTI. BIUTMB cepemqHhOro TONIOBHOIO HOPMAJBHOTO HAIPYKEHHS.
3B'130K MK HampyXKeHHsIMH 1 JaedopmarisMu mpu IiactudHoMy nedopmyBanHi. TlpuHIUN
nono6u. KonTakTHe TepTs mpu niaacTuyHOMY aedopmyBanHi. [IpuHINI HAWMEHIIOTO CIPOTHUBY.
HepiBHOMipHicTh Aedopmariiii i 10AaTKOBI HAMPY>KCHHSL.

Bupimiennss nudepeHmialbHUX pIBHSHb PIBHOBArM CHUIBHO 3 PIBHSHHSIM YMOBU
m1acTUYHOCTi. MeTos po3paxyHKiB e OpMyI0OUOi CUIIM 1O CIPOIIEHUM PIBHSIHHSM PIBHOBAru 1
YMOBHU IUIaCTHYHOCTI. Meroa miHiM KoOB3aHHS. MeToa BepxXHbOi OILIHKH. MeToJ CIpOTUBY
MaTepialiB IulacTHIHOMY e opMyBaHHIO. Metox 6anancy po0Oit. BiziomiacTHaHui METOI.

Tema 3. BupilmleHHsI NPUKJIATHUX 33024 TEOPEeTHYHHMH | eEKCIePMMEHTAJIbHUMM
MeTO/aMH LI0A0 coco0iB peasizanii 00’€MHOI0 IITAMIIYBAHHS

OcamxyBanns. Teopernune onucanHs. ExcriepuMeHTanbHi JOCTIIKEHHS.

ToBcrocTiHHa  TpyOa  mix  pPIBHOMIPHMM  THUCKOM.  TeopeTMuHe  ONMCAaHHSL.
ExcniepuMeHTaibH1 1OCHIKEHHSL.

[TpoTsaryBanns. Teopetnune onucanHs. EkcriepuMeHTalIbH1 JOCITIIKEHHS.

BupnasmoBanHs. Teopetnune onucanHsa. ExcriepuMeHTanbH1 JOCITI K EHHS.

[TpommBanus. Teopernune onucanusa. EkcriepuMeHTanbH1 JOCITIKEHHS.

O0’emMHe  mTamMmyBaHHS B BUIKPUTUX  IUTaMmax. [eOpeTHYHE  ONUCAHHS.
ExcniepuMeHTanbH1 1OCHTIKEHHSL.

3MmicToBHUIT MOAYIb Ne 2

Tema 4. Teoperwuni 3acaam a4 ¢opMyBaHHs JeTajell cmocodaMu JIMCTOBOIO
IITAMIYBAHHS KOPCTKUMH iHCTPYMEHTaAMH

PiBHsiHHS piBHOBaru. MeToJuka BpaxyBaHHS CHJI TepTs Ha IOJI€ HANpYyXeHb. PiBHAHHA
IJTACTUYHOCTI CTOCOBHO OIepalliil JIMCTOBOro MITaMIyBaHHS. MeToanka BpaxyBaHHs 3MILIHEHHS
MaTepially 3arOTOBKM Ha I0Jie Halpy>KeHb. MeTouKa BpaxyBaHHs 3THHY Ha I10JIe HANPYy>KEHb.
MeToauka BpaxyBaHHS 3MIHM TOBIIMHM 3aroTOBKM B Ipoueci J1ehopMyBaHHS Ha IIoje
HaIlpyKEHb.



Tema S. BupilleHHS NPUKJIAAHMX 33024 TEOPEeTHYHUMMHM | eKCIePpHUMEHTAJIbHUMM
MeTOAaMH WI0A0 cmocodiB  peanizamii JUCTOBOI0 IITAMIYBAHHA KOPCTKHMH
IHCTpyMeHTaMu

Po3ainosi omeparii. Mexanism nedopMyBaHHS B pO3IUIOBUX orepalisax. Oco0amBocCTi
nporecy nehopMyBaHHS MpH BigpizaHHi Ta BupizaHHi. OcoOimBOCTI mpouecy nehopMmyBaHHs
mpu BUPYOITi Ta mpoOuBIi. MeToau eKCrepuMeHTATBHUX TOCITIKEeHb.

'myrra. [Tons HanpyxeHs 1 nedopmartiii mpu 3ruHi MOMeHTOM. OCOOIMBOCTI 3TUHY TOHKOT
nosiocu Ha pe6po. OcoOIMBOCTI 3THHY CHIIO. MeToau eKCIepruMEeHTaIbHUX JTIOCTIIKEHb.

dopmyBanHs. HanpyxeHo-negopMoBaHUid CTaH 3aTOTOBKH. MeTOIM €KCIIEpUMEHTATbHUX
JTOCITI/KEHb.

BursaryBanus. TeopeTuuHe ONMHMCAaHHS BUTATYBAHHS MHJIIHAPUYHOTO CTaKaHa 3 IJIOCKOi
3aroTOBKH. BHUTATYBaHHS BICECHMETPUYHHX HEIWIIHIPHYHUX JeTancii. BuraryBanus 3
MOTOHIICHHSIM. MeTOIN eKCIIEPUMEHTAIBHUX JTOCIIKEHb.

Po3naua. HanpyxeHno-nehopMoBaHuil CTaH 3aroTOBKH. MeTOIu eKClepUMEHTaIbHUX
JIOCHIKEHD.

O60tuck. HampyxeHo-nepopmoBanuii craH 3aroToBkd. OOTHCK B KOHIYHIM MaTpHIIi.
OOTHCK B MaTpulll 3 KPUBOJIIHINHHOIO TBIPHOIO.

[ramnyBanHss 3 HarpiBoM. HanpyxeHo-gedopmoBaHuil CcTaH 3aroToBku. Mertoau
eKCIIEpPIMEHTAIBHUX JTOCHIKECHb.

MramnyBanus 3 agudepeHuidoBaHuM HarpiBoM. HampyxkeHo-gepopMoBaHuii  cTaH
3aroToBKH. MeTO eKCIepUMEHTAIBHUX TOCITIIKEHb.

Tema 6. YeTarKyBaHHS i 0CHACTKA JJIs1 XOJI0AHOIO i rapsi40ro KyBaHH{ i IITaAMIIyBaHHA

KoBanbcbki mapo-moBiTpsiHI MOJOTH MoABiHHOI Aii. KoBanabCbki NMPHUBOJAHI TMOBITPSHI
MosioTd. KoBasbChKi rijipaBiiivHi Mpecu.

[TammyBaskHI TApO-MOBITPsIHI MOJIOTH MoABIHOI fii. [lTammyBaneHi GpHUKIIHHI MOTOTH
3 gomkoro. [lITammyBanpHi mapo-moBiTpsiHi 0e31mad0THI MOIOTH. THUMOBI KOHCTPYKIIIT IITAMIIIB.

["apsiuemTammyBaabHi KPUBOIIUIIHI TpecH. THUITOBI KOHCTPYKIIT IITAMITIB.

["opr30HTaNbHO-KOBAIbChKI MAIIMHU. THUMOBI KOHCTPYKIIT IITaMITIB.

I'BuHTOBI (pUKIiiiHI Tpecu. TUITOBI KOHCTPYKIIT IITAMITIB.

OOpi3H1 KPUBOIIUIIHI Tpecu. TUIOB1 KOHCTPYKIIIi IITAMITIB.

KpuBommnHi npecu 3arajibHOro npu3HaueHHs. TUIOBI KOHCTPYKIIIT IITaMIIIB.

YekaHouHi (kaniOpyBajbH1) KpUBOIIUIIHO-KOJIEHH] Mpecu. THUIIOB1 KOHCTPYKII IITAMIIIB.

X0JIOAHO-BUCAIO4HI aBTOMATH. THIIOBI KOHCTPYKIIIT IITAMITIB.

OOpi3Hi aBTOMATH.

["opu3oHTaNbHO-3rMHAIBHI MalIMHU (OYJIbA03EpH).

BeprukanbHO-K0OBaibChKl MalIMHU. TUIIOBI KOHCTPYKIIIT IITAMITIB.

PoTaniitno-koBaabChKi MAIIMHY. THUMOB1 KOHCTPYKIIIT OCHACTKH.

KoBanbcbki Banblii. TUIIOB1 KOHCTPYKIIIT OCHACTKH.

MonyabHH KOHTPO0JIb

Mopnyas 2
3micToBHUIT MOAYIb 3
Tema 7. Teopernmuni 3acaam ajasa ¢opmMyBaHHs JeTajieil cmocodamMu JIMCTOBOIO

mTaMinyBaHHA €¢JTACTUYHUMMU iHCprMeHTaMI/I

TexHIKO-eKOHOMIYH1 IPUHLUIIN 3aCTOCYBAHHS MPOLIECIB IITAMIYBaHHS T'YMOIO 1 PIAMHOIO.
Knacudikanis 1McToBUX JeTanell peKOMEHJOBAHMX /10 IITaMITyBaHHS €JaCTHYHOIO 1 PIAMHHOIO
cepenamu. Kracudikariis mpoleciB IITaMIyBaHHS €JAaCTUYHOIO 1 PIIUHHOIO CepelaMH.



VYTOYHEHHsI OCHOBHHUX IMOJIOKEHb TE€OPIi INIACTUYHOTO Ae(POpMyBaHHS JHCTOBOIO MaTepialy Mmpu
ITaMIyBaHHI TYMOIO, PIAMHO 1 razamu. OCHOBH T1IpOAMHAMIYHOL TEOPil TEPTS MPH BUTSIKIII.

Tema 8. BupimleHH NPUKJIAAHUX 33724 TEOPETHYHHMMH i eKCHepuMeHTAIbHUMU
MeToJaMH WI0J0 cmocoOiB  peajizamii  JHCTOBOr0 IITAMIOYBAHHS  €JACTHYHUMM
iHCTpyMeHTaMu

Bupizanns i 00pi3aHHS 3aTOTOBOK T'IPOCTATUYHUM THCKOM B TYMi 1 PiUHI.
I'nytTs. ['HYTTS-hDOpMYyBaHHS.

dopmyBaHHH.

BuTsbkka 3 10CKOT 3aTOTOBKH B )KOPCTKIM MaTpHIIi.

Butsxka 3 mpocTOpoBOi 3arOTOBKH B KOPCTKINA MaTpPHUILIL.

Butsxkka 3 II10CKOI 3arOTOBKHU 10 dKOPCTKOMY ITyaHCOHY 3 IPUTUCKYBAYEM.

Tema 9. VYcrarkyBaHHsi i OCHacTkKa JJf JHMCTOBOI0 IITAMIYBAHHSl €JaCTHYHUMH
iHCTpyMeHTaMK

VYcTaTkyBaHHS 1 OCHACTKa JJIs BUpI3aHHs 1 00p13aHHS 3ar0TOBOK.

YcraTKyBaHHS 1 OCHACTKA JJIS THYTTS-()OPMYBaHHS T'yMOIO.

VYcTaTKyBaHHS 1 OCHACTKa AJI BUTSKKU 3 IIJIOCKOI 3arOTOBKU B XKOPCTKIN MaTpUL.
VYcTaTKyBaHHS 1 OCHACTKA /U1l BUTSXKKH 3 IIPOCTOPOBOI 3aIOTOBKHU B )KOPCTKINA MaTPHILL.
YcraTkyBaHHs 1 OCHACTKa JJ1s1 (hOPMYBaHHS paliaibHO-TO(GpoBaHUX TPYO.
VYceraTKyBaHHS 1 OCHACTKA JJIS1 BUTSXKKH 3 INIOCKOI 3arOTOBKHU IO )KOPCTKOMY ITyaHCOHY.

3micToBHUIT MOaYIb 4

Tema 10. Teoperuuni 3acaau ajs GopmyBaHHsS AeTasteil cmocodamMu iMIYJIbCHOIO
mTaMIIyBaHHS

OcobmmuBocTi po3BUTKY BuOyXy. [lis migBomHOro BHOyXy Ha 3aroToBKy. Bu3HaueHHS
pobotu opmoyTBOpeHHsI nmeTami. MOAENOBaHHS TMPOILECiB TiAPOBUOYXOBOI BUTSIKKU.
HITammyBanpHICTh MaTepiajiiB MPH BUTSHKIIL BUOYXOM.

EnextporiapaBniuauii epext B piauHi. EHeprocmiioBi ¢axkTopu 3ariubieHOro pospsay.
®i3uuHI 1 MaTeMaTUYHI MOJENi YTBOPEHHS 1 PO3MOBCIOKEHHS €HEProcuiIoBUX (PakTopiB 1 ix
B3a€MOJIis 3 JKOPCTKHMHU CTIHKaMH 1 1e(pOpMiBHOIO MEPENOHOI0 (3ar0TOBKOIO).

Tema 11. BupimleHHs NPUKIAIHUX 32724 TEOPETHYHMMM i eKCIepPMMEHTAJIbHUMM
MeTOoJaMM 1010 coCco0iB peanizamii iMIyJIbCHOTO IITAMITYBAHHS

HITammyBaHHs OpH3aHTHUMHU BHOYXOBHMH PEYOBUHAMH.
I'apoiMnynbcHE MITaMIyBaHHS B IIpec-rapmMaTax.
["a3oneronaniiiHe mrTaMIyBaHHs.

EnexTporiapaBiiyHe mTaMnyBaHHS.
MarHiTHO-IMITyJIbCHE IIITAMITyBaHHSI.

[TamnyBaHHS CKpalUICHUMH ra3aMu.

Tema 12. YcTraTrKyBaHHA i 0CHACTKA ISl IMITYJILCHOTO IITAMITYBaHHS

YcraTKyBaHHS 1 OCHACTKa JJIS IITAMITYBaHHS OpU3aHTHUMHU BUOYXOBHMHU PEUOBHHAMM.
YcraTKyBaHHS 1 OCHACTKa /IS IITAMITYBaHHS B IIpec-rapMartax.

VYcTaTkyBaHHS 1 OCHACTKa JJIs ra30/1€TOHALIMHOrO IITaMITyBaHHS.

YcraTKyBaHHS 1 OCHACTKA JIJISL €JIEKTPOTiAPAaBIIYHOIO MITaMITyBaHHS.

YcraTkyBaHHS 1 OCHACTKA JJIl MarHiTHO-IMITYJIbCHOT'O IITaMITyBaHHS.

YcraTkyBaHHS 1 OCHACTKA JJIS IITAMITYBAaHHS CKpAIIEHUMHU T'a3aMH.

Moay/ibHU KOHTPOJIb



4. CTpyKTypa HABYAJIbHOI I CHHUILTIHA

Kinekicts rogun

neHHa popma

Ha3Bu 3MicTOBHX MOAYJIIB 1 TeM
YCBhOTO

y TOMY YHCIi

bl | | mab | 1HO | c.p.
1 2 3 4 5 6 7
Moayas 1
3micToBHUI Moy 1
Tema 1 12 4 — — - 8
ba3oBi MOHATTS 1 TOJNOXKEHHS Teopii 00poOKU
MeTaJiB THCKOM
Tema 2 14 4 — — — 10
Teopernuni 3acangu mys (opMyBaHHs JAeTajel
cnoco0aMu 00’ €MHOI0 IITaMIyBaHHS
Tema 3 24 4 8 — - 12
Bupienns npukiagHuX 3a1ad TEOPETUUHUMU 1
eKCIIEpUMEHTAJIbHUMH METOJaMHU IIOA0 CHOCO0iB
peasnizalii 00’€MHOT0 MTaMIyBaHHS
Paszom 3a 3micmosum mooynem 1 50 12 8 30
3MicTOBHUI MOIYJIb 2
Tema 4 14 4 — - — 10
Teopernuni 3acamu nans ¢GopMyBaHHS JeTanen
crmoco0aMu JIMCTOBOTO MITAMITYBAHHS KOPCTKUMHU
IHCTpyMEHTaMuU
Tema 5 26 6 8 — — 12
Bupimennss npukiagHUX 3a1ad TEOPETUUHUMH 1
EKCIIEpUMEHTAJIbHUMH METOJaMHU 00 CIOCO0iB
peaizaiiii JMCTOBOIO MITaMITyBaHHS >KOPCTKUMHU
IHCTpYMEHTaMU
Tema 6 11 2 — — — 8
VYcTarkyBaHHS 1 OCHacTka Ui XOJIOAHOIO 1
rapsi90ro KyBaHHS 1 IITAMITyBaHHS
Paszom 3a 3micmosnum mooynem 2 50 12 8 30
Paszom 3a mooynem 1 110 24 | 16 60
Mopayas 2
3micToBHUITI MOaYJIb 3
Tema 7. 14 4 — - — 10
Teopetnuni 3acamu s (QOpPMYBaHHS JeTajlcH
criocobaMu JIMCTOBOT'O LITaMITyBaHHS
eNACTUYHIMH IHCTPYMEHTaMHU
Tema 8 28 4 8 - - 16

Bupimenns mpukiagHuX 3a7ad TEOPETUYHUMU 1
eKCIIEpUMEHTAJIbHUMH METOJaMHU IIOA0 CHOCO0iB
peadmizarii JMCTOBOTO HITaMITyBaHHS
eNACTUIHUMH IHCTPYMEHTAMH




1 2 3 4 6 7
Tema 9 12 4 — — 8
VYcraTkyBaHHA 1 OCHAacTka sl JIMCTOBOTO
IITAaMITYBaHHS €JIACTHYHUMH THCTPYMEHTAMH
Pa3zom 3a 3smicmosnum mooynem 3 54 12 8 34
3micToBHUIT MOayab 4
Tewma 10 14 4 — - 10
Teopernuni 3acagm ais GoOpMyBaHHS JeTajiel
cnoco0aMu IMIYJIbCHOTO IITaMIIyBaHHS
Tema 11 30 4 8 — 18
Bupimenns npukiagHuX 3aiad TEOPETMUHUMH 1
eKCIIEpUMEHTAJIbHUMU METOJaMH 100 CHOCO0iB
peasnizanii iMITyJIbCHOTO IITAMITyBaHHS
Tema 12 12 5 — - 8
YcTarkyBaHHS 1 OCHAacTkKa [JJsl  IMITyJIbCHOTO
ITaMIyBaHHS
Paszom 3a 3micmosnum mooynem 4 56 12 8 36
Pazom 3a mooynem 2 113 24 16 70
Ycvo020 200uH 210 48 | 32 - 130
5. Temu ceMiHApCbKHMX 3aHATH
No Kinbkicts
Ha3Ba Temn
3/l TOJINH
6. TeMn NpakKTUYHUX 3AHATH
Ne Kinbkict
Hasga temun
3/ TOUH
1. | BupimeHHs NpuKJIaIHUX 337a4 TEOPETUYHUMHU 1 eKCIlepUMEHTATbHIUMHU 8
METOJIaMH II0JI0 CIIOCO0IB peasizallii 00’€MHOI0 MTaMITyBaHHS
2. | BupimeHHs npuKiIagHUX 33aa4 TEOPETHUYHUMU 1 €KCIIepHMEHTaIbHIUMHU
METOJaMH IIOJ0 CMOCOOIB peamizamii JMCTOBOrO INTAaMITyBaHHS 8
KOPCTKUMH IHCTPYMEHTAMHU
3. | BupimeHnHs npukiIaJHUX 3a]1a4 TEOPETUUHUMHU 1 €KCIIEpUMEHTaIbHUMU
METOJaMH IIOJ0 CMOCOOIB peani3allii JIMCTOBOTO MITAMITyBaHHS 8
SIACTUIHUMH IHCTPYMECHTAMH
4. | BupimeHHs NpUKJIaAHUX 33a4 TEOPETUYHUMHU 1 €KCIEPUMEHTaJIbHUMHU 8
METOJ]aMH I110JI0 CI10cO01B peatizallii iIMIyIbCHOTO IITaMITyBaHHS
Pazom 32
7. Temu 1200paTOPHUX 3aHATH
‘ No Hasga Temu Kinbkicts




10

3/l TOAMNH
8. Camocriiina po0ora
No Kinbxicts
Hasga Temun
3/m TOJIUH
1 2 3
Moayas 1
3MmicToBHUIT Moayab 1
1. Tema 1 8
ba30Bi MOHSTTSI 1 MOJIOKEHHSI TEOPii 00POOKH METaTIB THCKOM
2. Tema 2 10
Teopetnuni 3acaam s GOpMyBaHHS JeTajed crmoco0aMu 00’ €MHOTO
IITaMITyBaHHS
3. Tema 3 12
BupimenHss mpHKIagTHUX 3a7a4 TEOPETUYHHMH 1 EKCIEePUMEHTaJIbHUMHU
METOJJaMH 1110J10 Cr1oco0iB peasizaliii 00’€MHOro ITaMIyBaHHs
Pazom 3a 3micmosnum moodynem 1 30
3MicTOBHUIT MOAYJIb 2
4. Tewma 4 10
Teopetnuni 3acagu s QGoOpMyBaHHS JeTajeil crmoco0aMu JHMCTOBOTO
IITaMITyBaHHs )KOPCTKUMH 1HCTPYMEHTaMHU
S. Tema 5 12
BupimeHnHss mpuUKIagHUX 3a7a4 TEOPETUYHUMH 1 eKCIEepUMEHTaIbHIUMHU
METOJaMH 1110/10 CIIOco01B peai3alii JUCTOBOIO IITAMITyBaHHS KOPCTKUMHU
IHCTpYMEHTaMHU
6. Tema 6 8
YcTaTkyBaHHS 1 OCHAacTKa JUIss  XOJOJAHOTO 1 Traps4oro KyBaHHS 1
ITaMIyBaHHS
Paszom 3a 3micmoernum mooynem 2 30
Pazom 3a mooynem 1 60
Monyasb 2
3MicToBHUIT MOAYIb 3
7. Tema 7. 10
Teopetnuyni 3acagu s ¢GopMyBaHHS JeTajel crmoco0aMu JHCTOBOTO
IITAMITYBaHHS €JIACTHYHUMH IHCTPYMEHTAMH
8. Tema 8 16
BupienHss TpHKIaTHUX 3a7a4 TEOPETUYHHMH 1 EKCIEPUMEHTaJIbHUMHU
METOJJaMH 1110710 CIIOCO01B peastizallii JMCTOBOro MTaMITyBaHHS €TaCTUYHUMU
IHCTpYMEHTaMHu
9. Tema 9 8
YcTaTkyBaHHS 1 OCHAacTKa [Jisl JIMCTOBOTO IITAMITyBaHHS €IaCTUYHHUMHU
IHCTpyMEHTaMU
Paszom 3a smicmoenuum mooynem 3 34
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1| 2 | 3
3MicToBHUIT MOaYIb 4
10. | Tema 10 10
Teopetnuni 3acagu st (GopMyBaHHS JAeTaled CrHoco0aMH 1IMITYJIbCHOTO
IITAMITYBaHHS
11. | Tema 11 18

BupimmenHss mpuUKIagHUX 3a7a4 TEOPETUYHHMH 1 eKCIepUMEHTaTbHUMHU
METOAAMH 00 CIIOCO0IB peanizailii iMITyIbCHOTO ITaMITyBaHHS

12. | Tema 12 8
YcTaTKkyBaHHS 1 OCHACTKA JJIS IMITYJIbCHOT'O IITAaMITyBaHHS

Paszom 3a 3micmoernum mooynem 4 36
Pa3zom 3a mooynem 2 70
Pazom 130

9. InauBinyanbHi 3aB1aHHSA

Ne Kinpkicte
HazBa Temu
3/ TOIVH

10. MeToan HaBYaHHA
[TpoBeneHHs ayIUTOPHUX JIEKL1H, MPAKTUUYHUX 3aHITh, 1HIUBITyalbHI KOHCYIbTALl (IIpH
HEOOX1JITHOCTI), caMOCTiiiHa po0OTa aclipaHTIiB 3 JITEPaTypHUMH JDKEpeIaMu.
11. MeToau KOHTPOJIIO
[TpoBeeHHSI MOTOYHOIO KOHTPOJIO MPH BHUKOHAHHI MPAaKTUYHUX 3aHATH, MUCHBMOBOIO
MOJIyJIbHOTO KOHTPOJIIO, (hiHATbHUN KOHTPOJIb Y BUTJISAAL AUQEpEHIIiiioBaHOTO 3aJIiKY .
12. Kpurepii oniHioBaHHsI Ta po3noAij 0axiB, AKI OTPUMYIOTh aCHipPaHTH

12. Po3noaiu 0aniB, AKi OTPUMYKOTh aCHIIPpAHTH

CkiazioB1 HaBYaJIbHOT banu 3a ogHe 3aHATTA Kinpkicts 3ana1h | CymMapHa KUIBKICTb
poboTu (3aBIIaHHS) (3aB/1aHb) OauiB
1 2 3 4
Moayas 1

3micToBHUIT MOayab 1

PoGora Ha jekmisax 1 6 6

BuxonanHS Ta 3aXuCT
IPAaKTUYHUX pOOIT

2 4 8

3MicToBHUIT MOAYJIb 2

Po0Oota Ha ek sax 1 7 7

BuxkoHaHHS Ta 3aXHCT
PAaKTUYHUX POOIT

2 4 8

MonynpHUI KOHTPOJIb 21 1 21
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Pa3om 3a moayas 1 50

1 \ 2 | 3 4

Moayas 2

3micToBHUIT MOAYJIb 3

Po6Gora Ha jekuisax 1 6 6

BukoHanHs Ta 3aXUCT
MPAaKTUYHUX POOIT

2 4 8

3micToBHUIT MOayab 4

PoGota Ha nekuisx 1 6 6
BukoHanHs Ta 3aXuCT 5 5 10
IPaKTUYHUX POOIT

MonyibHUN KOHTPOJIb 20 1 20
Pa3om 3a Moy 2 50
Bceboro 3a cemecTp 100

12.2. Kpwurepii ouiHioBaHHsI po00TH acipaHTa NPOTIIOM ceMecTpy

“BIAMIHHO” — IpU IIOBHOMY Ta SKICHOMY OBOJIOJIHHIO BCI€I0 NMPOrpamor0 JIEKLIHHO-
MPAKTUYHOTO UKy, IPH BMIHHI CaMOCTIHHO BHKOHYBATH HAayKOBi, 1H)KCHEpPHI 1 TEXHOJIOT14HI
3a/1a4i, MOB’s3aHI 3 PO3POOKOI 1 BIOCKOHAJICHHSM TEXHOJIOTIYHHMX IPOIECIB BUTOTOBJICHHS
JIeTaJIeH aepOKOCMIYHOI TEXHIKH;

“mobpe” — TpH HEMOBHOMY, aje SKICHOMY OBOJIOJIHHI MPOrpPaMoi0, IO 03BOJISE
CaMOCTIIHO BHpILITyBaTH HAYKOBI, IHKEHEPH1 1 TEXHOJIOT1YHI 3a/1a41 IpodLIIo;

“3aJI0BIJIbHO” — TIPU HETIOBHOMY Ta TTOCEPETHHOMY OBOJIO/IIHHI MPOTrPaMol0, IO T03BOJISE
BUPIIIYBAaTH HAyKOBI 1 TEXHOJIOT1YHI 3a71a4l 31 CTOPOHHBOO KBaIi(hiKOBAaHOIO JOIIOMOI0I0;

“He3a0BIJIBHO” — TNPU YaCTKOBOMY OBOJIOAIHHIO IPOrpaMOl0, HEBMIHHI CaMOCTIIHO
BUpIIIYBAaTH HAyKOBI 1 TEXHOJIOTIYHI 3ajadl HaBITh 31 CTOPOHHBOK KBaJli(PiKOBAHOIO
JIOTIOMOTO10.

12.3. HlIxauaa ouinoBannda: HanmionajasHa ta ECTS

. OriHKa 3a TPaJULIIMHOIO KO0
Cyma 6aniB — B :
Icniut, nudepenuiiioBanuii 3aik BENIS
90 -100 BigmiaHO
75-89 Hob6pe 3apaxoBaHO
60 - 74 3a10BUILHO
0-59 He3anoBinbHO He 3apaxoBaHo

13. MeToaunuHe 3a0e3nmeyeHHA

1. O6pobnenHs MetaniB TuckoM [Tekcrt] : HaB4. moci0. g0 1ab. npaktukymy / B. K. bopuceBuy,
B. B. Tpersik, A. M. I'pinuenko Ta iH. ; M-Bo ocBiTH 1 Hayku YKkpainu, Har. aepokocM. yH-T
iMm. M. €. XKykoBcbkoro «XapkiB. aBiam. iH-T». — XapkiB : XAl, 2013. - 57 c.

2. MonemoBaHHs Tevil MeTany B mporecax o0poOku MetaniB TuckoMm [Tekcr] : meros.
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pexoMeHalii 10 BUKOHaHHs Jad0. pooit / ykian. B. B. bopucesnu, B. I'. [lanuenko, O. M.
3acrena, O. M. MemepsikoB. — X. : Hail. aepokocm. yH-T «XAl», 2009. — 48 c.

3. OOpobka MeTajiB THCKOM : HaBYaJIbHUN MOCIOHMK 10 JIaOOpaTOPHOrO MpPaKTUKyMy /
B. C. KpuBnos, B.Il. urano, O.M. 3acrema, O. M. MemepsikoB. — XapkiB : Hai.
aepokocMiuHui yH-T «XAl», 2000. - 31 c.

4. 3acrena O. M., bopucesuu B. B. Teopis mnactuunocti. Koncnekr nekuiit | Porampunt XAl
2000. —c. 77.

5. Tpersx B. B. IIpoekTyBaHHS TE€XHOJOTIYHUX IMPOIIECIB IMITYJILCHOTO OOPOOJICHHS METOJaMu
cunTedy 1 anmpecamnii [Texct] : HaBu. moci6. no mumiom. mpoektyBanHs / B. B. Tpetsk,
A. B. OHonuenko ; M-Bo ocBiTM 1 Hayku Ykpainu, Ham. aepokocMm. yH-T iwm.
M. €. XKyxkoBcbpkoro «Xapkis. aBiail. iH-T». — XapkiB : XAl, 2000. — 72 c.

6. TexHomoriss KOHCTPYKIIMHMX MaTepiadiB : HaB4. MOCIOHMK g0 J51ad. NPAKTHKyMy /
B. K. bopucesnu [rta iHmi]. — Xapkis : [lepxk. aepokocMiuHui yH-T "XapKIBCbKUI aBiall. 1H-
T".—1998. - 96 c.

14. PexomeHnaoBaHa Jjireparypa

Ba3osa (B 6i6.ioTeni XAl)

1. BucokomBuaKicHI MeToau 00poOku MerasiB THCKOM [TeKcT] : miapyd. Aas CTYACHTIB BHIII.
HaBd. 3aKki1. / B. A. Titos, 0. €. [llamapin, A. 1. Jlonmartos Ta iH. ; 3a 3ar. pen. B. A. Tirosa.
— Kuis : KBIL, 2010. — 304 c.

2. BBenenue B TEOPUIO TUTACTHYHOCTH : y4e0. mocodue aist cTyieHToB By30B / b. M. WimrokoBuy.
— Kues. — Buma mikomna, 1983. — 160 c.

3. Teopust 06pabOTKM METAIIOB AaBicHKEM : yueO. 1 By30B / M. B. Ctoposxes, E. A. ITonos .
—4-e uzn., nepepad. u gon. — M. — Mammnoctpoenue, 1977. — 423 c.

4. OCHOBBI TEOpPUM YNPYrocTH M IUIACTUYHOCTU : yded. 1id cryaeHToB By3oB / B. T.
3y6yanuHOB. — M. — Beicmas mkona, 1990. — 368 c. :

5. KoBka u o6beMHas mtaMIoBka : yued. mocobue ajst cryaeHToB By3oB / A. H. bproxanos . —
2-e 3., mepepad. u qon. — M. — MammHoctpoenue, 1975. - 408 c. :un . - 4,00

6. TexHomoruss u 00OpyJOBaHHE KOBKM W OOBEMHON INITAMIOBKM : y4el. mocobue mms
mammuHocTpouT. TexHukymoB / E. U. Cemenos, B. I'. Konapatenko, H. U. JlsnyHoB. — M. —
Manmnoctpoenue, 1978. — 312 c.

7. POOOTOTEXHOOTUYECKHE KOMIUICKCHI JIJISI JIMCTOBOM INITAMITOBKM MEJKHUX Jerayiedt /
E. U. Cemenos, H. ®. KpaBuenko. — M. — MammnocTtpoenue, 1989. — 288 c.

JonarkoBa jireparypa

1. boxenko JI. I. Texnonoris mamuHoOyayBaHHs. [IpoekTyBaHHs Ta BUpOOHUILITBO 3aIOTOBAHOK
: [linpyunuk. — JIBiB : CBit, 1996. — 386 c.

2. Chakrabarty J. Theory of Plasticity / Third edition. — Elsevier Butterworth-Heinemann, 2006.
—882p.

3. Campbell F. C. Manufacturing Technology for Aerospace Structural Materials / Elsevier Ltd.,
2006. — 600 p.

4. Manufacturing Engineering and Technology / Serope Kalpakjian, Steven R. Schmid. Sixth
Edition in Sl units: Prentice Hall, 2009. — 1180 p.

5. Modern Manufacturing Process Engineering / Benjamin W. Neibel, Alan B. Draper, Richard
A. Wysk. — McGraw-Hill, Inc., 1989 — 896 p.

6. OopaboTka MetaioB gasiaeaueM / FO. @. llesakun, B. H. Yepnsbiies, P. JI. IllaTanos ; mox
pen. 1O0. @. llleBakuna. — M. : Untepmer Umxunupunr, 2013. — 492 c.

7. BoponuoB A. JI. Teopus u pacueTsl mporeccoB o0pabOTKH METaIoB JaBJ€HUEM : B 2 T. :
yuebHoe mocooue / A. JI. Bopouros. — M. : MI'TVY um. H. 3. baymana, 2014.

8. TexHoyOorus W aBTOMATU3AIMs JMCTOBOW INTAaMIIOBKU : yueOHMK it By3oB / A. E. Ilomos,
B.T. KoBanes, U. H. lllyoun. — M. : MI'TY um. H. D. baymana, 2000. — 480 c.

9. Ucauenkos E. U. llltamnoBka pesnHoit u xkuakocteio / E. W. UcauenkoB. — M. : Mamrus,


http://library.khai.edu/catalog
http://library.khai.edu/catalog
http://library.khai.edu/catalog
http://library.khai.edu/catalog
http://library.khai.edu/catalog
http://library.khai.edu/catalog
http://library.khai.edu/catalog
http://library.khai.edu/catalog
http://library.khai.edu/catalog
http://library.khai.edu/catalog
http://library.khai.edu/catalog
http://library.khai.edu/catalog
http://library.khai.edu/catalog
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1962. - 328 c.

10. CrenanoB B.I. HmnynbcHas MeramnooOpaboTka B CYJIOBOM MAIIMHOCTPOCHUU /
B.T. Crenanos, U. A. IllaBpos. — JI. : Cynoctpoenue, 1968. — 253 c.

11. Pamg3uBonuuk B. @. CkopoctHoe miacTudeckoe JaeQOpMUpPOBAHHME  METAJUIOB  /
B. ®. Pag3uBonunk. — XapbkoB : XapbKoBCKas KHWHasg ¢adpuka mm. Dpynze, 1967. —
211 c.

12. Bareirun FO. B. MaruutHo-umnysbcHass oOpaboTKa TOHKOCTEHHBIX METayuIOB: B 2 T. /
1O. B. batpirun, B. U. JlaBunckuii. — XapskoB : MOCT-Topnazno, 2002.

13. OGopynoBaHNe U TEXHOJOTUYECKHE MPOLIECCHI C UCIIOIB30BAHUEM 3JIEKTPOTUIPABINYECKOT O
apdexta / I'. A. T'ymerit [u ap.] ; mox obm. pen. I'. A. I'ymoro. — M. : MammHoCTpoeHue,
1977.-320 c.

14. Yauun B. H. Dnekrporuapasiuueckass o0pabd0OTKa MalIMHOCTPOUTEIBHBIX MaTepuajos /
B. H. Yauun. — Munck : Hayka u Texnuka, 1978. — 184 c.

15. Kyuepses b. B. MexaHuka cIomHbIX cpef] (TEOpETHUECKHE OCHOBBI 00paOOTKH J1aBIEHUEM
KOMIIO3UTHBIX METaJUIOB C 3aJadyaMd W pEUICHUSIMH, MPUMEpPaMU U YIPaKHEHUSIMH) :
yueOHuK s By30B / b. B. KyuepsieB. — uzn. 2-e, non.— M. : MI'TY um. H. O. baymana, 2014,
—-601c.

16. CripaBOYHHMK 1O XOJOAHOW IITamIioBKe : crpaBouHuk / B. Il. PomanoBckwmii. — 6-e¢ u3m.,
nepepad. u gomn. — JI. : Mammnoctpoenue, 1979. — 520 c.

17. KoBka u o0beMHas mTaMnoBKa ctamy : crpas.: B2 T. T. 2 /mon pen. M.B. Cropoxesa . — 2-
e u3., mepepad. — M. — MammHoctpoenue, 1968. — 448 c.

18. CnpaBouHUK MO MarHUTHO-UMITYJIbCHOW 00paboTke metamioB / W. B. benwnii [u nmp.]. —
XapbkoB : Buma mkomna, 1977. — 168 c.

19. Crenanos I'. B. Vmpyro-nnactuueckoe nae¢opMUpPOBaHHE MaTepHaioB MOJ JEWCTBUEM
uMnyiabcHbIX Harpy3ok / I'. B. Crenanos. — Kues : HaykoBa nymka, 1979. — 268 c.

20. Barun B. A. Meroasl uccienoBaHusi BHICOKOCKOPOCTHOTO Je()OpMUPOBAHMS METAJIOB /
B. A. Barun, I'. H. 3n0p, B. C. MamyTtoB. — MuHck : HaByka i TxHika, 1990. — 207 c.

21. Tapanenko M. E. DnekTporujapaBiddeckas IITaMIIOBKa: TEOpUs, OOOpyIOBaHUE,
Texmporiecchl : MoHOrpadus B 2 4. / M. E. Tapanenko. — XappkoB : Hail. a9pokocM. yH-T UM.
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