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1. Bakaagaui

Jernifini 3aaarTa. CTyvaeHT Ogercanapa 3HHOBIIBHA, 1.T.H., nIpogecop
Konmaxmmnuit mezegpon: (067) 284-31-95: student@ipm.lviv.ua

Havkoei iwmepecu. BHpYeHHA (I3HKO-XIMIMHHX TNPOLECIB B KOHCTPYKUIHHHX
MarepialaX IJI dYac IX TPHBATOl eKCIUTyaTallil 3a BIUIHBY PI3HHX TeXHOJIOTTYHHX
YHHHHKIB TaKHX AK po0otl KOpPO31HHO-aKTHBHI CepPeIOBHINA. TeMIepaTypa 1 HalpyKeHHA.
JOCTLKEHHA CTPYKTYPHHX 1 (ppakTorpadiHHX 0cOGTHBOCTEH Aerpajanii KOHCTPYKIIHHHX
MaTepialiB Pi3HOTO NMPH3HAUYeHHS MICIA eKCILTyaTalll B PI3HHX TEXHOIOTTIHHX MpoIecax.
OLIIHIOBAHHA MIPH IX :Ierpa:lanu 3a MeXaHIYHHMH BIaCTHBOCTAMH IIPH BnnpooyBammx Ha
pO3TAr. yaap Ta CTaTHYHY 1 UHKIYHY Ipunm{ocnmucn, nomIyK kopemmm MIK
CTPYKTYPHHMH. (pakTorpadivHHMH O3HaKaMH Jerpajalii MaTepialiB Ta IX MeXaHIYHHMH
BIIACTHBOCTAMH AK 0a3HC IUIA NPOTHO3YBAaHHA 3MIHH XapaKTepPHCTHK pPoGOTO3IaTHOCTI
eKCILUTyaTOBaHHX MartepiamiB mia 9ac iX TpHBaTol poOOTH B eleMeHTaX BLANOBLIATBHHX
KOHCTPYKIIH.

IIpakTauHi 3aaa7171a: IIpockypHsak Poman BacHaboBHY K.T.H.

KontakTHHit Tenedon: +3809760296465: proskurnjak83@gmail.com

Hayxoei inmepecu: KOpo31HHO-MeXaHIUHI JOCTIDKEHHA KOHCTPYKIIHHHX MaTepialiB y
(13107I0T1YHHX PO3UHHAX. IO IMITYIOTh THOICHKE CePeIOBHINA.

2. Ha3pa, Ko IHCHHILTIHA Ta RiIBKICTh KpeIHTIB.
«PizERo-XiMiuHI npoo.1eMH MaTepia/103HABCTB» CHelaTbHICTh 1
«MatepiaT03HaBCTBO». KO: 132, KLTBKICTh KPeIHTIB - 2.
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3. Micue npoBeJeHHs HABYAIbHOI JHCOHILIIHH TA 1ac.
OMIHAH Vkpaian (TK. kiM. 67. 35): BILANOBIIHO 0 PO3KIaIy



4. IIpepemmn'm HaB‘laJ'leOl zmcmm.m}m 3Ham 6a30131 TIONOKEHHS cyqaCHoro
MaTeplaJIOSHaBCTBa . MexaHizsM# B3aeMOZi Texnonorlrmnx CEepemoBMIl = 3
KOHCTPYKIi HHUMH MaTeplaJIaMI/I TPUHIHIA Bn6opy Marepiaiis JuIs. 3a0esedyeHHs iX -
: pOﬁOTOBIIaTHOCTl B Pi3HUX TEXHOJOTIIHUX TPOT[eCcaX Ta METOMH iX TIOKpaIeH s, BOJIO,ZIITI/I
3HAHHIMY - IIPO’ CprKTypy Ta MeXaHIYHi BIIACTHBOCTI I(OHCprKIJ,'lI/IHI/IX MaTepla.HlB'
BXXHMBaHUX y Pi3HHX Talry3sx Cy4acHoro BI/Ip06HI/II.[TBa BlL[HOBlI[aJIBHI/IX eJIeMeHTlB B aBia-i .
'MamHHOGyz[yBaHHx EHEepreTulli, B cHCTeMax: Ha<1)T01 razonocmanHa TOIO; - BMITH
obuparu KOHCprKLIII/IHl MaTepla.]'II/I oig KOHerTHl TeXHOJIOI‘l‘{Hl yMoBH 1x eKcnﬂyaTauu I,
MaTy YSBICHHS Tpo 3aCTOCOBYBATH CTOCOBHO HHX MeTozuB HOKpameHHﬂ ix BnacmBocreu :

3 BUKOPUCTaHHAM Cy4YaCHHX TEXHOJOTIH TepMiuHOTro O6p06JIeHH}I HaHECeHHs 3aXHCHUX
~ TIOKpUTTIB, BI/IKOpI/ICTaHHﬂ inri6iropaoro 3aXHCTY;" 3Ham ocnosm 3aKOHOMlpHOCT1;_
(bopMyBaHHx MEXAHITHIX BJIaCTI/IBOCTeI/I Ta. npummnn BI/IFOTOBJIGHHH 1 3aCT00yBaHH}I :
Cy4acHHX KOHCprKLIlI/IHHX MaTeplamB y TeXHOJ'IOI‘I‘IHI/IX npouecax BMiTH aHamsyBaTH Ta -
KOPHCTYBaTUCS mcbopMameIo 3 CyYacHHX BITYM3HAHEX Ta- BaKOp,HOHHI/IX JoKepen JuLs
ITTHOOKOTO aHam:-;y 00’€KTy OCIi/DKEHB Ta 06rpyHTyBaHH5[ aKTyaJILHOCTI npOBez[eHHﬂ
 HAyKOBOTO HOCII/DKEHHS; - BMIiTH - BUKOPHCTOBYBATH cyqaCHe YCTATKYBaHHA JIst
HpOBeJIeHHH z[ocmmKeHL CprKTypH MartepianiB Ta (bpaKTorpa(pquoro O6CT6)K6HHH
HOBCpXOHB eKCHJIyaTaI_III/IHHX SJIaMlB eJIleMeHTIB KOHCprKmH K OCHOBH ix eKcnemeH
JUTS BCTAHOBJIEHHs IPUHHH nomKomKeHH;I : e s
IIocheKmsn'm' 3a pe3ynLTaTaMp1 BI/IB‘ICHH}I 111€1 ].II/ICI.II/II'IJI]HI/I 6y)1yTL OTpI/IMaHl :
0a30Bi 3HaHHA IIOAO PO3YMIHHS IIPHPOIH SIBMII, SIKi' BUHUKAIOTE g gac B3a€EMOIIT
arpecHBHUX TEXHONOIIYHAX CEPefOBHULL. 3 HAIPYXEHAM METAJIOM, TIPO. MEXaHi3MH iX
HEraTHBHOIO BIUIMBY Ta 3acobu oro HiBe/IOBAHHS, crocobu anHaquHx CTajllifHOCTI Ta -
OLiHIOBAHHS ~HEraTUBHOTO. " BIVTHBY arpeanHHx TeXHOJ‘IOl"l‘iHI/IX CepeoBHILL Ha
: xapamepncmxn pO6OT03,IIaTHOCT1 KOHCTpYKIIlI/IHI/IX MaTeplamB ciyxadi . HaBYATHCS
obupatu MeTonu T {BAILCHHS pO60TO3I[aTHOCTI MaTepialiB mif KOHKPETHI TeXHONOTidHi
YMOBH eKCILTyaTallii Ha pCaJIBHI/IX 06’eKTax BHKOpI/ICTOByBaTI/I pyI/IHlBHl 1 HepyHHIBHI
MCTOILI/I MaTeplanosHannx JOCIIDKEHb . JUISL OIllHIOBaHH}I 3MiHH - CTPyKTYpHO- -hazoBoro
CTaHy i MleOHOIIIKOJI)KeHOCTl nerpam)BaHHx MaTepiamis s 06I‘pyHTYBaHH$I MO)KJII/IBOCTI :
ix momamnbIol eKcrmyaTauu B pl3HHX rany351x BI/IpO6HI/IHTBa ;

-5, BnMorn HaB'laJIbHOI ;mcuun.mml.

BHquHH;{ Kypcy «(Dlsmco-xmmm' "r‘rl'poﬁ'.nemn' "MaTepiaﬁi03ﬂchTBa>> e
-06013 SI3KOBUM. O6’eM HanaJILHOFO HaBaHTa)KCHHSI cxnaz(ae 2 er,E[I/ITH 13 HUX 321‘0:{1/111 =z
JIeKIIII 8 TOR .= npaKTHqu 20 rom/nm — CaMOCTIHHa po60Ta BI/IB‘{eHHﬂ HayKOBo1.
):LI/ICHI/IIIJIIHI/I ‘BUMarae 06013 SIBKOBOI‘O BI,I[BII[yBaHHH aleI/ITOpHI/IX 3aH$ITB aKTI/IBHy y‘laCTL B
06r0BopeH1 THTaHE, SIKICHel CBO€'—IaCH6 BUKOHAHHSI 3aB,H,aHL CaMOCTII/IHOI poborw, a. TaKOX
y4acts y BCIX BUTax KOHTpOJI}O._ 5

6. Xa'paKTepHCTmca Imcumminn[

3aedaHH}z yq6oeoz ducuunﬂmu OCBOITI/I cyqacm y;IBJIeHH;{ m;o/:(o IIpI/IHIII/IHIB _
BHOODY KOHCprKmHHHX MaTeplamB m;[ KOHerTHl TEeXHOJIOT1UH{ yMOBH Ta cnocoGna



OIIIHIOBaHHSI CTa6lJIBHOCT1 ix BJ'IaCTIfIBOCTeI/I ‘B qa01 TpI/IBaJ'IOI CKCHJ'[yaTaIIII B pCaJIBHI/IX
C.TIeMeHTaX KOHCprKHII/I ‘ o i3 :

Mema BUKNIAOAHHS: ducuunﬂmu = Hazxam MO)KJ'II/IBICTB ()HaHyBaTI/I KOMHJIeKCOM
cyqaCan 3HAHb. Iuoz(o HPHMHIATIB Bu6opy KOHCprKHlHHHX MatepialiB Ui TPUBAJOL -
-eKcIUtyaranii B peanLHHx TCXHOIIOI“ILIHI/IX npouecax 3 ypaxyBaHHxM YUHHUKIB BIUIUBY Ha
ix pO6OTO3I[aTHICTI> T4 03HAHOMHTH 3 MaTeplano3HanHMn l‘[l,IIXOIIaMI/I I.I.[O,I[O oumfoBaHHﬂ"
- TIOTOYHOTO TEXHIYHOTO craHy eKCILTyaTOBaHUX Marepiaiis. )

HﬂaH eumadaHHﬂ ducuummu

| Hassa 3MiCTOBHIX MO,Z[yJIlB iTem .t KlJ’IBKICTB I‘OI[I/IH i b

ok yCLoro " YTOMy chm

ay;u/n"o.pm | camocriitna - |
R po60Ta

3MlCTOBHHH MO[ly.]Ib 1 OCHOBHI no.uomemm cyqacnoro MaTeplaJ103HaBCTBa.
KOHCprKumHl Ta ﬂcapommm MaTeplaJm. Buuins .neryBa.anux eJIemeHTm HA
qn:mKo-Mexamqm xapaKTepucTnKu MaTeplamB. Mexamni3mu B3aemosii
TEXHOJIOTIYHHX CePeOBHIN 3 KOHCTPYKIifiHMMH MaTepiaiamu, npnmmnn ‘BHGOpPY
MaTepla.mB s 3a6e3neqemm ix p060T03lIaTHOCTl B pmmx TeXHOJIOFl‘lHHX '
' npouecax Ta MeTozm ix noxpamemm ’ '

Tema i CrmaBn Ha OCHOBI aJIIOMlHIIO.
’XapaKTepHchH T8 BJIaCTI/IBOCTl BnnHB
OCHOBHHX neryfoqnx' eneMeHnB (MII[IQ
Martii, Mapramens, jiriit) Ha CprKTypy Ta
BJIaCTI/IBOCTl I[ch_epclnHe 3MillHEHHS. |
‘TepM006po6Ka “ éﬁ}OMiHi_eBux . CIaBiB |
3aCTOCYBaHH}I -éﬁ}oMi'H{ieB_'I(Ix. - CruiaBiB * B |
| miTaxax. Y EARNY i

Tema 2. THTaHOBl CILIaBHL.- LII/ICTI/II/I THMTaH, | '
-XapaKTepHCTHKH Ta B.HaCTI/IBOCTl " Bruus
| leryBaHHs (Cr Al, Si)  Ta cmemiansHHX
i o6po601< Ha BJIaCTI/IBOCTl., XapaKTepHchH ,
T8 BJIaCTI/IBOCTl amampmnx " THTaQHOBHX |
crmamB ‘ ; '

Tema 3. Marmem CILIaBH. XapaKTepI/Icha,' : g _
nepeBars Ta HeJIOMiKH. - 3acTOCYBaHHI B Ba ]! Feg s s 2
aBia6yj:[yBaHH1 CHJ'IaBH Ha OCHOBI Mi,ui. » 3 ' o
CBuHIEBi 6pOH3H :

Tema 4. KOHCprKumHl craii. : "BIIJII/IB_ _ _ | ey :
‘TepMOOOpOGOK | Ha rpaHHqu MIHHOCTI A e 3T 4 2
JKapominmi - crami. _CKna;I, : CIpyKTypa' ‘ ' ' :

BIacTUBOCTL.  Jlucmepciiine — 3MilHEHHS.



Citocobu HifIBUIIEHHS TemIoCTiliKocTi Ta”
KapOMILHOCTI. - 3aCTOCYBaHHS . KapPOMIITHUX |
craneif. ’ el T '

Tema 5. CmiaBux Ha . OCHOBI HiKemo. : , :
3aranmsha XapaKTepHCTHKa: Hikenesi cruragm | Z SSOK RIREH: SRR o ) B
€IeKTPOTEXHITHOrO  PU3HAYEHHS. |~ ‘ SRRl
TeMnepaTypm : BJI&.CTI/IBOCTi ; HiKeHeBI/IX 3
CILIaBiB. ""deo:’.ifleé CTIHKICTB . Cl'IJIaBlB. o
Ocob6mmBi BJTaCTI/IBOCTI HlKeJIeBHX Cl‘IJIaBlB
KapocTiifkicTs: KApOTPUBKI - HiKeleBi
CILIABY Ta XXAaPOMILHi. HiKEJIEB] CIUIABH.

Tema 6. TyronnaBKi metamr. OCHOBH |- it i
BIACTHBOCT]. TyromnaBkux Metamis, ®igmami |-~ 4 - 2 | T2
Ta XiMi4Hi BIIaCTHBOCTI. Bonb(bpaM Ta HOTO | L e
CTUIaBH, CIIJIaBI/I Mom611eHy, xpOMy, BaHAJIIO
‘Ta  Horo XapaKTepuCTHKA.
XapakTepHCTHKH  (QYHKIOHANBHMX  Ta |
CHeHIaJ'ILHI/IX CILIaBiB. OCHOBHi' criocobu |
3acrocyBaHH51 CTNMABiB 3 MaM’STTIO" (bOpMI/I .,
«Po3yMHi. MaTeplaJII/I» (Smart materials). |

- 3aranbHi

3M1cTOBmm MOIYJIb 2. OcoGJmBocn Gy}IOBI/I npnnonepxnennx mapu;.
Eﬂepreanmm CTaH NOBEPXHi, IIOBerHeBa ‘eHepris T2 nosepxnemm
HaTIT. Hpnpoua sIBHII, IKi BUHHUKAIOTH T 9ac BaaeMoml arpecnmmx. '

TEXHOJIOTIYHUX cepeoBHI 3 HanpymeHuM METAJI0M
Tema 7. XapaKTepHcha IIOBEPXHEBUX S BRI
| sBHm, OCO6JII/IBOCT1 e ! 6y,I[0BI/I ot POt AR Y LE 2
l'IpI/IHOBerHeBI/IX IIapiB. eHepreTHriHHI/I cram [~ = o TP R
TOBEPXHi.  TOBEpXHeBa

IIOBerHeBI/II/I HATIT,

. eHepris - Ta

Tema 8. KOHTaKTHl ﬂBmua }IBHLue ot T : ,
ancopGuu Ancop6u1ﬂ Ha Mexi TBepz{e IO - f, 4 i e g
‘posumH.  SlBHie - - 3MOYyBaHHS. RO | e s e T |
HOBépXHeBO'f © edeprii " mupu ‘I.(p'I/IX_KOMy f'

pyHHyBaHHi.

3MICTOBHI/IH MOIIyJIB 3. MCXRHBMH B3aeMozii TGXHOJIOI‘I‘IHPIX cepeszmu 3
» KOHCprKHlHHPIMH MaTeplaJIaMH, HpﬂHIIHHH Bnﬁopy MaTeplaJ'IlB IIJIH _
33663“6'19]11{5[. 1X pOﬁOTOL’.}lﬂTHOCTl B pl3HﬂX TeXHOJIOFl‘lHHX npouecax Ta MeTOIll/l lX
noncpamemm» quacm MeTOle/l ommonamm BHJ'II/lBy arpean}mx TeXHOJlOFl‘IHPlX
CEPEOBHIIL HA XapaKTepHCTHKH pOGOTOB}IaTHOCTl KOHCprKHlHHPIX MaTeplaJllB

| Tema 9. 3aram>H1 y;[BJIeHH;I - 1Ipo e L
eKCHJIyaTaIIII/IHy : ,uerpanauuo’ 5 o *
KOHCTPYKI[IHHUX Cfran_eﬁ" B CpI3HEX | ¢ ;




' mporeccax.
BIUTHBY = Ha  INPOIEC jierpajianii - crameit.
Ilpouecn - koposil,  KkoposiitHo- eposiiiroro

TEXHOJOTTYHIX

‘3HOHIyBaHH§I BO,ZIHeBOI‘O OKPUXYCHHS Ta ix |
poib y z[erpa,uauu KOHCprI(I.IlI/IHI/IX CTaJIeI/I 1
‘ _3aI‘aJ'IBH1 SaKOHOMlpHOCTl ‘BILTHBY BOI[HIO Ha| .
MeXaHiuHi xapaKTepHCTHKH KOHCTp}’KIIlI/IHI/IX I

cTanei.

Tema  10.  OcobnuBocri ;[erpa;[auu

KOHCTPYKIHHAX = cTajiei

Ta . BHCOKOTeMHepaTypHm eKanIyaTauu B

'HaBOI[HIO BaJ'ILHI/IX cepe)lom/nuax qYTJ'II/IBICTB
HO eKCHJIyaTaHII/IHQl )lerpanaun ) pl3HI/IX

MEXaHIYHHX = XAPaKTePHCTHK ~HHU3BKO- 1.

'BifIC_OKOJI‘VeI‘OBaHI)IXF crajiei. .

TpI/IBaJIm-"
eKcnnyaTauu 3a BHJII/IBy KJIlMaTH‘IHI/IX yMOB~_'

| Tema "'1'1

O3HaKH
KOpOSlI/IHO-BOI(HeBOI

KOHCTPYKIIHHAX ~ -CTalel ~ mif BﬁHHBQM
TEXHOJIOTIYHOTO - »éépe;[OBidma - . Ta
‘Hanpy.meHL v 3a
- paxrorpadiaHEMHE

eKCILTyaTallifHIX
CTPYKTYpHHMHA = 1.
IIOKa3HUKAMH.

- inTeHcudixarii |
merpajamii [« -

| Tema 12. PachyBaHst TCHJIOCTII/IKI/IX CTaJIeI/I‘ R

3a  ix . "yTnmBicTio - hi(o . TpuBanof

BHCOKOTEMIIEPATYPHOI - ,t[erpa;[au-u 3

BI/IKOPI/ICTaHHHM KOMHJIGKCy ix MexaHl'-IHI/IXv :

BHaCTI/IBOCTeH

Pa:mM

TR 52'}'

32

IIPAKTI/I‘IHI 3AH51TT5[

20|

HazBa Ta. CTI/ICJII/II/I 3MICT po6om

Me’ra po6om ‘

KimbxicTn
© . TOHH

1. l[ocm):m(eHHﬂ

KOHCTPYKLiHHUX
MeTofiaMu |
. €IeKTPOHHOI MiKPOCKOTTIi -

, CprKTypH
. CI'IJ'IaBlB_
OHTI/I_‘-IHOI Ta

: CprKTypn

OBOJIOJIITI/I
MeTo;{aMn

CILIABIB,
ONTHYHHII T4 - ENEKTPOHHMI

‘| mikpockom. -

: Cy‘laCHI/IMI/I_J

_ lIOCJ'Il}l)KeHH}I:‘ :

. KOHCI]JyKumHfo
- BUKOPHCTOBYIOYH

. Amanis . ¢paxrorpadivaux |
‘BU3HAYCHHS

" 300paxeHs < Ta
TIPUPOIH

'METONAMH - -

Osonopnita:

Q)paKTor'pa(pmHHx,

- pyjiHyBaHHs

,ubcni)mcenb. v

HaB‘—II/ITI/ICB !




' KOHCTPYKI[IMHKX CILT4BiB

p03H13HaBaTI/I

| 3apOIKeHH s

. MexaHi3Mu
Ta TONMDEHHS |
| TpitimH B npouec1 eKcnnyaTauu :

Pazom

';[eTaJIeH

s KOHTpOJIb 3HAHb

B OCHOBI MCTO,I[IB KOHTpOJIIO 3HaHB BI/IKOpI/ICTOB}’IOTBCSI HOTO‘-IHC lHIII/IBl,IIyaJIBHe

AOHI/ITYBaHH}I

BI/IKOHaHHSI Ta | 3aXHCT- npaKTHanx po61T

KOHTpOJ'IBHI/IX p06lT Ta GKSaMeHaHII/IHa OI_IIHKa

Ex3amen HPOBOJUTECS BiATIOBiHO 110 p03I<J1aI[y E3a.M6H BKJ‘IIO‘-IaC Bl,z[HOBIJ:u Ha
' IICTh TUTaHb! TPH TIUTAHHS 3 eK3aMeHau1HHoro 6meTy Ta Tpn )IOI[aTKOBI/IX HI/ITaHHSI. i

- Orminka anomnen Ha NUTAHHL: — 3- eKSaMGHaI.III/IHOI‘O 61JIeTy 25%, = I{O}IaTKOBl 7%
' Ommca 3a lHI[I/IBII[yaJIBHe onnTyBaHH;{ - 0 4% : gl >

.BI/IKOHaHHSI : _HOTO‘-IHI/IX o

"'I]IKziJIa ONiHIOBAHHS 3HAHL
Hargionanss | YHiBepCHTeTCLKa ot SR RN PeKOMeHHOBaHa
T - T ECTS . B‘H3HaquH?I:E,C.TS' ' . cucTeMa
L T e Y s Ty -’:OHIHIOBaHHﬂ-
- Biamimio | - . 90-100 - A BUIMIHHO BigMimEe - | . .90-100
= ot T A "’BHKOHaHHﬂ mmmes | (Bmmmﬂo)
| HESHAYHOIO KiNBKicTio
ot IOMUJIOK . § Ty
" NoGpe . --82-89 ‘B | dyxe uoﬁpe Bnme - 75-89
' - T . ' cepeHBOro plBH$I3 “(nobpe) -
ghoe Jimeh © | xinekoMa moMmIKaME. - L
75-81 €., ‘-I[oﬁpe—BsaranLHOMy
" - | npaBuBHa poGoTa .
TIEBHOIO KITBKICTIO -
, AnE e o | Ipy6ux momuoK
3ajoBinbHO . 67-74 - s 3311013”15}10——_,} . 60-74
g N HETIOTaHo, aJie 3i il (3az[0131J11>H0). 1%
| 3magnom0 Kinpiierio - ”
| Henonixis -
60-66 E I[ocTaTHbo— BHKOHAHHS
‘ 3a10BOIBHSIE MlHlMaJILHl
KpI/ITepll




HO ..

Hesamopinn- | 3559 | FX .He3auonmbno-» 35-59 :
' o, K I B RS "1101])16}10 IIOl'IpaIIIOBaTH (HCSaI[OBlJILHO i3
| Hepet TUM, K OTPUMATH | . - MOXJIABICTIO
3aJTik a60 CKIIaIaTH - Ihed R HOBTOpH‘OFO'
- GK?;aMéﬂ. S s 0 cKnamanHEsS
R W R Rl ST : L eK3aMeHy) :
03¢ |- F . |Hesagosinbmo— -~ | - 0-34 __
a0 T el R e S -Heo6Xii[Ha' cepiiosHa . | :(He3aL[0B1J'IBHO 13 7[5
| nomamsma poGota - ~ '00OB’S3KOBUM -
- BUBYCHHAM
- moyms) -

: 8 CHHCOK 6a301301 .mTepaTypn

: 'POMaHlB O M., 3HMaIO B KapHeHKO F B EJIeKTpOHHa (bpaKTorpa(bm
 3minHenux craneii. K.: Haylc nyMmka, 1974. 207c : . ;
' "Kpnncaﬂmcsmn €I “Koposiiino- BOJHEBA - nerpanaum Ha(bTOBI/IX i I‘a30BI/IX. : :
. TpyGonpoEOxiB Ta 1i 3amobiramms : HayK ~TeXH. H0016 y3x 1./ [Thim pen.

B.B. HaHaCIOKa] B e B OCHOBI/I OIIIHIOBaHHH ):[erpaz[auu pr6onposozuB fls
€L KpI/DKaHIBCBKI/II/I .M. HHKI/I(I)oquH —IBaHo q)paHKIBCLK 2011.—457 c.

2 POMaHHB 0. H. MexaHHKa Kopp03H0HHoro pa3pymeHn51 KOHCTPYKITHOHHBIX
Cl'IJIaBOB /.0.H. POMaHI/IB I.H HHKI/I(poquH // - M.: MeTannyerﬂ 1986 e

! 294c

Texqua miarHocTika MaTeplamB i KOHCprKI_IIH / I[OBI}IHHKOBHH HOCIGHI/IK T
1: EKcnnyaTamHHa Jerpamais KOHCprKmHHHX MaTep1a.mB / HllI 34r. peJ:[ 3 T -

- Hazapuyxa. - JIssis: Hpocnp -M,2016.-360-c.’ :
' Benos A. . BeHe,Z[I/IKTOBa T. H BHCKOB A. C I/I z(p CTpoeHHe W CBOMCTBA Lk
"-aBI/IaHI/I()HHI)IX MaTepI/IaJIOB yqe6HI/IK IIJISI By30B - M MeTaJInypm;I 1989 =

368 ¢

,. »)KyK H. H Kypc TeopHH KOppOBI/II/I u 3aIIII/ITI>I MeTaJIJIOB qu6Hoe noco6He 2—e e

u3fiaHue, CTepeOTI/IHHoe — Mocksa: AJIB}IHC 2006. — 472 ¢: ,
Koppo3n;1 U 3amuTa oT Koppoann y1e6Hoe nocoGHe / . B. CeMeHOBa A B
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