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Tema Nel. Teopern4yeckHe 0OCHOBBI MaTepHaJIOBEAeHHHA

Paszoen 1. Cmpoerue u ceolicmea Mamepuanos.

Crpoenue atoma U nepuoaudeckas cucrema snemenTos /.M. Menzneneesa.
DOneKTpoHHas CTPYKTypa. THUIIBI MEXaTOMHBIX CBA3€l B KpHUCTAILIAX.

Kpucramnuyeckoe CTpoeHHE TBEPABIX Tel. THUIBI KPHCTaIUIAIECKHX
PEIeTOK METAJUIOB U MX XapaKTepUCTHKa. PeanbHOe CTpOeHUE METAIINYECKHX H
HEMETA/UTHYECKUX KPHUCTAIIOB. AHM30TPOIMS CBOMCTB KpHUCTAIIOB. JledeKTs
KPUCTANIMYECKOTO CTPOEHHA: TOYEYHEIE, JIMHEUHEIE, MTOBEPXHOCTHBIE H
o0bemHbIe. J[UCIOKAITHOHHAS CTPYKTYypa ¥ IPOYHOCTH METAILJIOB.

@yiepeHs!l W HaHOTPYOkKH. HaHOCTpYKTypHOE CTpPOEHHE BEILECTB.
[Tpoluecchl CaMOOpPraHM3allMH JUCIOKAIMOHHOH ¥  (QPaKTambHOM CTPYKTYP
MaTE€PHAJIOB C MO3UIINH CHHEPTETHKHA.

Pazoen 2. Ocnoewl anekmporHol meopuu meepovix mei.

30HHas Teopus TBepAbIX Tel. CBs3b QU3WIECKUX CBOKCTB C MOBEIEHUEM
BIEKTPOHOB.  TeITOnpOBOAHOCTh,  BJIEKTPOIPOBOAHOCTE M BIIEKTPOHHAs
TEIJIOEMKOCTE METaUIOB. TepMO3NeKTpoHHas sMHccUs. CBepXIpOBOIUMOCTE.
DIEKTPOHHOE CTPOCHHE MONYTPOBOJHUKOB M TUIIEKTPUKOB.

MarautHble cBoOiicTBa MaTepuanoB. JlmamarHeTwsM, IapaMarHeTHsM,
(dbeppoMarHeTu3Mm.

Pasoen 3. Popmuposarue cmpykmypsi MEMANA NPU KPUCTHATIUIAYUL.

ArperaTHbple  COCTOSIHHS ~ BEIECTB. - JHEPreTHYECKHE  YCIOBHUS U
TepMOAWHAMHKA  Ipolecca  Kpuctaumzanuid.  CaMOnpoW3BONBHAS U
HECaMOIIPOM3BOJIEHAS KpHCTaLTH3aIms. @opMa KpUCTALTHYECKNX 06pa3oBaHuUii.
Crpoenue cinutka. I[lomumopdwusm. MarsuTtHele npeBpameHus. AmopdHoe
COCTOSIHHE METaJUI0OB. AMOp(hHBIE CILIABBL

Paszoen 4. Cmpoenue nnacmuyecku 0epoOpMuposaHHbIx MEMannos.

CrpykTypHBle H3MEHEHMs B METallaX B YCIOBMSIX XOJIONHOM M ropsdeu
IlacTHYeckoll nedopmamuu. Temmeparypa peKpUCTaUTH3ALHY. Crpoenue
METAJIOB IIOCTIE BO3BpaTa M PEKPUCTAIUIM3ALMU. MexaHHu3M U CTaguH Ipolecca
PEKPUCTAIIM3AIMH. Y CIOBHS peali3alliy HalpaBlIeHHOW KpUCTAIIH3aIlHu.

Pasoen 5. Ocnoebr meopuu cniagos u mepmuieckou obpabomxu.

YcnoBus TepMoguHaAMHIecKOro paBHoBecus. Onpeenenue cucTeMsl, $askbl,
CTpykTypsl. CMmecu, XHUMHYEeCKHe  COEOUHEHHS,  TBEpAbIe pPacTBOPEI,
IpOMeXXyTOuHBIE (ha3bl. [IpaBuio das.

OcHOBHBIE THITBI JUAarpaMM COCTOSHESI JBOWHBIX CIUTABOB M METOIBI HX
IIOCTPOEHHsI. DBTEKTUIECKOE M TIEPUTEKTHIECKOe TIpeBpalleHHs. BUas! TUKBaIIUH.
®az30BBle U CTPYKTYypHBIE MPEBPAIEeHHs B TBEPIOM COCTOSHUN. DBTEKTOHIHOE



npespamenue. CBsi3b MEXIy CBOHCTBaMH CINIaBOB M THIIOM JHarpaMMbl
COCTOSIHUS.

JluarpaMMBI COCTOSIHHSI JKENe30-IIEMEHTUT M KeJe30-rpadur. BruaHue
JIETUPYIOIIAX KOMIIOHEHTOB Ha KPUTHYECKHE TOYKH JKelle3a M CTallM, CBOMCTBA
dbeppuTa u ayCTEHHUTA.

da30BEIE TIpEeBpAIlleHHA B CTANM IIPU HarpeBe M oxnaxiaeHuu. IIponecc
o0OpasoBaHus  aycTeHHWTa  IpH  HarpeBe.  MexaHM3M  IpeBpalllcHUH
[IEPEOXTaXKIEHHOrO  ayCTeHHTa. LI3oTepMMYecKHe M  TEePMOKHMHETHYECKHE
oHarpaMMbl. BiusHHE cocTaBa CTall Ha IpolecC paclaja ayCTeHMTa.
Kputnyeckass CKOpOCTh OXJIXKISHUS IIPH 3aKajike. MapTeHCUTHOe IpeBpalleHHuE,
Mexanu3sM W kuHermka. CTpykTypa © cBolicTBa MapTeHCHTa. BiusgHue
nedopManvu Ha MapTeHCUTHOE IpeBparienye. [IpeBpamieHus Ipy OTIyCKe CTalu.
TepMoarHaMuKa ¥ IIPOLECC KOAryJsluu. V3MeHeHHe CTPYKTYphl M CBOMCTB IpH
otmrycke. OTIyCKHAas XpYIIKOCTE M CIIOCOOBI €€ MpeIoTBpalleHuUs.

OcHosHaa numepamypa

1. Apsamacos B.H., Makaposa B.W., Myxusu I'.I". u ap. Marepuanosenenue, M.:
Nzn-so MI'TY um. H.3. Baymana, 2001, 648 c.

2. Jlaxtmun  IO.M., Jleontsea B.II. Marepuanosenenue. —  M.:
MammnocTtpoenue, 1990. 528 c.

3. TI'ymses A.Il. Merannosenenue. — M.: Metammyprus, 1986. 542 c.

4. Hosuxos N.H., Po3un K.M. Kpucramiorpadus u ne@exTsl KpUCTaIINIeCKON
pemretku. M.: Metamtyprus, 1990. 336 c.

5. HoBuxoB WM. Teopus TepMuueckod 00pabOTKH MeTamwoB. M.:
Mertamryprus, 1986. 480 c.

6. Isanopa B.C., banankun A.C., Byaur N.)K., OxcoroeB A.A. CuHepreTuka u
(dpakTansl B MaTepuaioBeneHun. — M.: Hayka, 1994. 384 c.

Hononnumensnan tumepamypa

1. OwuankoB A.C. Yriepox, MexXClIOeBBIE COSIMHEHWS KM KOMIIO3UTEI Ha €ro
ocHOBe. — M.: M31-Bo Acnexr IIpecc, 1997. 718 c.

2. IImurr-Tomac K.I. MeramioBenenue g MallUHOCTpoeHUsA. — M.:
Mertauryprus, 1995. 512 c.

3. ®@etucos I'.Il, Kapmman M.I'., Matiorusa B.M. u ap. Marepuanosenesue u
TexHonorus metayuos. / [Tox pen. @etucosa I'.I1. M.: Beicm. mixoina, 2001. 640 c.
4. TI'puroposuy B.K. Meramnugeckas cBsi3b U CIPYKTypa MeETaUIOB. — M.:
Hayxa, 1988. 296 c.

5. Poroe B.A., Conoseer B.B., Komsuior B.B. HoBrie wMaTepuansl B
MallIuHOCTpoeHur: Y4eb. mocobue. — M.: PYJIH, 2008. — 324 c.

6. Jupmmn b.I'. Meramtorpadgus. — M.: Merauryprus, 1990. 236 c.

7. Temnep IO.A., Paxmraar A.I'. Marepuanosenenue. — M.: Metamtyprus,
1989. 456 c.

8. Comnnues IO.IL, IIpsxun E.JM. Marepuanosenenue. — CI16.: Xumuznpar. 2007.
787 c.



Tema Ne2. MeToas! HecieJOBaHHSA CTPYKTYPHI H GH3HIECKHX CBOHCTB
MaTepHaJIOB

Pazoen 1. Memoovw! uccnedosanus cmpykmypul u (haz08020 cocmaea.

Mertamnorpagudeckie H (Ppaxrorpapuueckue MeETOABl HCCIeIOBaHHUA,
ONTHYECKas M DJIeKTPOHHAasd, B TOM HHCIe IUQPaKIMOHHAsS MMKPOCKOIHS
(npocBeunBarOUIMi U CKAaHUPYIOUIHH 3JIeKTPOHHBIE MUKPOCKOIIEI). PeHTreHOBCKHE
METOJBI HCCIIE0BAHUA: CTPYKTYPHBIHN U CIIEKTPaJIbHBIH METOMIEI aHATH3A.

Pasoen 2. Memoow: uccnedosanus guszuueckux ceoticme u ¢pazoewvix npeepaujeHul
8 MEemannax u Cniaeax.
MarsuTHbeIH U JIEKTPHUYECKHH MeTOnsl aHan3a (Pa30BEIX M CTPYKTYPHBIX
npeBpammeHuii. Metox tepmo - 3./1.C. Mero 1epHOr0 MarHUTHOT'O Pe30HAHCA.
Merton saepHOro raMMape30HaHca.

Pazoen 3. Quzuueckue memooer Hepaspyuiaouezo KOHMPOs 0eheKmos
Mamepuanoes.

YbTpa3ByKoBas fedeKkTockonus. PeHTreHOBCKas U raMMa-Ie(heKTOCKOIIHSL.
Merton BUXpeBBIX TOKOB. MarHuTHast ¥ TEIUTOBas 1e(eKTOCKOIHS.

Ocnognaa 1umepamypa

1. Apsamacos b.H., Makaposa B.., Myxuu I'.I". u np. Marepuanosenenue, M.:
Hzp-Bo MI'TY um. H.O. Baymana, 2001, 648 c.

2. HaHOoTexXHONOrHMM X CHEIHATBHBIE MaTepHalbl [DJIEKTPOHHBINA pecypc]
y4ebHoe nocobue s By3oB / FO. IT. Conrues [u gp.], 2017. - 336 c.

3. MeramnoseneHue, TepmMoobpaboTka 1 peHTreHorpadus: YueOHUK IS BY30B.
Hosuxos 1.1., Ctporanos I'.b., Hosukos A.M. — M.: MHUCHC. 1994. -480 c.

4.  Merannosenenue ansd MamuHocTpoenus. [IImurr-Tomac K.I'. Cripasoynuk. /
Ilep. c mem. Ilog pen. B.A. Cxynnosa. — M. Meramtyprus. 1995. 512 c.

5. Poros, B. A. TexHonorus KOHCTpYKIIMOHHEIX MaTepHalioB. HaHoTexHoIOrHu:
y4eOHuK 11g By30B / B. A. Poros. - 2-e uzn., nepepab. u gor. - M. : U3narenscTBo
Opaiit, 2016. - 190 c.

6. Usanosa B.C., banankun A.C., Byaun M.K., Okcoroes A.A. CunepreTika u
(Gpakransl B MaTepuanoBeneHny. — M.: Hayka, 1994. 384 c.

Hononnumensrnan rumepamypa

1. ®wnanxos A.C. Yriepoa, MeXCIOEBble COSOMHEHMS M KOMIIO3UTHI Ha €ro
ocHose. — M.: M3n-Bo Acnexr Ipecc, 1997. 718 c.

2. ®paxkrorpadua u atinac dpaxrorpamm. Cropas. M3z, Ilep. ¢ aurn. Ilox pen.
x. @emnoysa. — M.: Metamwnyprus. 1982. 490 c.

3. Bacumiees JLH., I'mesep A.M. CoBpeMeHHas 3JIEKTPOHHAS MHKPOCKOIIHS
MeTaluH4Yeckux Marepuainos. — JI.: JIITHTIL, 1983. 20 c.



Tema Ne3. MexannuecKHe CBOHCTBA MaTepHaJiOB H METOAbI HX ONPEaACIACHHA

Paszoen 1. Cxemvl Hanpasicennozo u 0eopMupo8anHo2o coCmosHUl Mamepuaios.

ITnockoe ¥ 00BEMHOE HANpPsHKEHHBIE COCTOSHHSA. ILTocKas medopMmaims.
Konnentpanusa  HanpsbxkeHui.  OcTaTouHble — HAmpsDKEHHS,  ONpelelieHUE,
KJIaCCU(UKALIHA.

Pazoen 2. Ynpyaue ceoticmea mamepuanos.
Mogaynes ynpyrocTd M €ro 3aBHCHMOCTb OT KPHCTAIMYECKOM CTPYKTYPHI
Mmarepuaia. YIIpyroe mocjie/CTBUE, YIPYTUil THCTePE3UC, BHYTPEHHEE TPEHHE.

Paszoen 3. IInacmuueckas dechopmayus u degpopmayuonroe ynpouterue.

[Iponeccsl CKONMBXKEHHS ¥ OBOWHWKOBaHWA.  KpaeBele, BHHTOBEIE U
CMeIllaHHble nuciaokanuu. BexTtop broprepca. CxkonbxeHMe U Ieperoj3aHue
OWCIIOKaluii. B3aumMopelicTBue IuCIOKaIlMi MeXIy co00OM W C IIPUMECSIMH.
OcobennHocty geopManili MOHOKDPHCTAUIOB W IIOMHUKPHCTAIIOB. BiHsHHE
TpaHul] 3¢peH Ha INIACTHYECKYIO Ne(QOopMallHio MOJIUKPHCTAIUIOB. JUCKIMHALINH.
CeepxmnactuynocTs. Brusuue muiactuueckodt medopMalui Ha CIPYKTYpY H
CBOWCTBa MaTepHaioB. MexaHu3M ynpouHeHHs. JleopMallMOHHOE YIPOYHEHHE.
VIpouHeHHe TBEPABIX pPACTBOPOB IIPH B3aMMOJEHCTBHHM IHCIOKAIUi C
IIPUMECSIMH BHeApeHUs. JicnepcuoHHOe TBEpICHHUE.

Pasoen 4. Paspywenue mamepuanos.

Bunsl paspymeHus MarepuanoB. MeXaHU3MBI 3apOXKIEHHS TPEIIUH.
Cunosele, nepopMalMOHHEIE ¥  JHEPreTHYECKHE KDHUTEPHH  JIOKAIBHOIO
paspymenus. TpemrHOoCTORKOCTE. [loaxonsl MexaHWKM pa3pyIleHus K BEIOOpY
KOHCTPYKIIMOHHBIX MAaTepHalloB, pacyeTy pa3Mepa NOIyCTHMOro nedexkra u
IIPOTrHO3UPOBAHHUIO JOIroBe4HOCTH. DPpakrorpadus Kak METOH KOIMYECTBEHHOMN
OLIEHKH MEXaHU3Ma pa3pylIeHHs.

Paszoen 5. Mexanuueckue ceoiicmea Mamepuanos u menmoodst ux onpedeneHus.

Knaccubukanyss MeTomoB  MEXaHHYECKHX  HCOLITAHHE. SHayeHHE
MEXaHUIECKHMX XapaKTePUCTHUK B MaTepPHAIOBEICHHH.

Mexanuyeckne cBONCTBa, OIpeNeNseMble NPH CTATHYECKOM HATPYKEHHUH.
WcneiTanus Ha pacTsDKeHWe, CXKaThe, H3rub, KpydeHHe, TPeIqUMHOCTONKOCTb.
BiusiHue  lerMpoBaHMs, CIPYKTYphl  KOHLEHTPATOPOB  HANPSKEHHH 1
MacTabHOro Gaxkropa Ha XapaKTePHCTHKYM MEXaHHYECKHMX CBOMCTB.

Mexanudeckne CBOHCTBA, ONpeNensieMble P AAHAMUYECKOM HArpyKeHUH.
Biusaue ckopocTd nepopMHpOBaHHS Ha XApPaKTEPHCTHKH IIPOYHOCTH MU
NIacTHYHOCTH. JlHHAMWYECKHe MCIBITaHMS Ha wu3ru6 obpasuoB. YaapHas
BSI3KOCTE. METO/IBI OIIpeieNIeHNs YAapHOM BA3KOCTH M €€ COCTABRIISIONIHX.

Mexanndeckue CBOMCTBa, OLpeeNseMble IPU LHUKIMIECKOM HAIpY)KeHHH.
YcTanocTs, AuarpaMMbl YCTaJOCTH, HpeIeN BBIHOCIHMBOCTH. MaloOLMKIOBas H



MHOTOLIUKJIOBass yCTalnocTh. [Ipupoja ycTalOCTHOTO paspylleHHs. BiusHue
Pa3IUYHBIX (aKTOPOB HA COIMPOTHUBICHUE YCTATOCTH.

WcnplTanus  Ha  TBEPAOCTh  BIABIMBAaHMEM M lapalaHUeM.
TpuborexHuyeckre UCIBITAHMS.

Pazoen 6. 1loeedenue mamepuanos nod Hazpy3KoU NPU OXJIAHCOEHUY U Hazpease.

IloBeneHne MaTepuaioB MO HArPY3KOU NIPH OXJIKIEHUH OT KOMHATHBIX
TEMIIEPaTyp IO KPHOIeHHBIX. XJIaJ0CTOMKOCTE U KpUTHYECKas TeMIeparypa
XPYIKOCTH, METOIBI OIIpeIeTICHUSL.

IloBeneHre MaTepHaloB IIOJ HArpy3Kod HpH HarpeBe OT KOMHATHBIX
TEeMIIepaTyp [0 TeMIepaTypsl peKpHCTALIH3alud U Bble. CHHEIOMKOCTH H
TEIIOBass  XPYNKOCTb. JKapoCTOMKOCTE M XapoImpo4yHOCTh. Ilom3yyecTs,
JiuarpamMMel IOJ3Y4EeCTH, Ipenen ION3Y9YecTH. TeopHus peKpUCTAIUIM3AIMOHHOU
oJ3y4ecTH. JIIUTEnpHasd IPOYHOCTh, IUArpaMMBl JJIUTENBHON IPOYHOCTH,
mpejel  JJIMTENIBHOM NPOYHOCTH. MeXaHW3M XpYIKOTO pa3pylIeHHs IIpH
noy3y4ecTH. Penakcanus HalpsskeHUH, AMarpaMMbl pejakcalliy, pelakcalldoHHas
CTOMKOCTE. BiMsHHe JerupoBaHus ¢ CIPYKTYpPhl Ha XapaKTepHUCTHKH
XKapOIIPOYHOCTH MaTEPHAIOB.

Paszoen.7. Bosoeticmeue HeulHell cpeobl.

AncopOLIOHHEIE TIPOIECCH NPH NeOpPMAallii U paspylleHHHd METaJUIOB.
Oddext Pebunmepa. BrusHHe NOBEPXHOCTHOAKTHBHEIX Cpel Ha IIPOYHOCTE
METAJJIOB U CILIABOB.

3aKOHOMEPHOCTH OKUCIIEHHUS MeTaIOB. KOppo3Kst METAJIIOB M CILIABOB IIOJ
HanpspkeHreM. Koppo3HoHHOe pacTpeckuBaHHe. MeXKPHCTALUTUTHAS KOPPO3HSL.
ConpoTHBIAEMOCTs MaTEPHATIOB KABUTAI[HOHHOMY K 3PO3MOHHOMY Da3pyIIEHHIO.
Biusaane paqualiiOHHOr0 00ydeHus Ha CTPOSHHE B CBOMCTBA MaTEPHAJIOB.

OcHosHaa numepamypa

1. 3onoropesckuii B.C. Mexanmueckue cBolictBa meramioB. — M.: MUCHUC,
1998. 400 c.

2. HBanoma B.C., banankuu A.C., Bynun M.XK., Okcoroes A.A. Cunepreruka u
(pakransl B MatepuanoseneHun. — M.: Hayka, 1994. 384 c.

3. [Ilapron B.3. Mexanuka paszpymenus. OT Teopun k mpaktuke. — M.: Hayxa,
1990. 179 c.

4. Ilmurr-Tomac K.I. MerammoBenenie [ MalIMHOCTpoeHHs. — ML
Meramnyprus, 1995. 512 c.

Hononnumensnan iumepamypa

1. Apszamacos b.H., Makaposa B.1., Myxun I'.T". u np. Marepuanosenenue, M.:
Wzn-so MI'TY um. H.O. Baymana, 2001, 648 c.

2. Jlaxtur KOM., JleontseBa B.II. Marepuanoseneane. —  M.:
MammuHocTpoenue, 1990. 528 c.

3. ®etucos I'.Il., Kapnmar M.I'., Matiorur B.M. u np. MartepuanoBeeHue u
TexHoJorus Metaiog. / [Tox pea. ®@erucosa I'.I1. M.: Bercm. mkona, 2001. 640 c.
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Tema Ne4. TexHonorusi, XHMHKO-TEPMHYECKO# TepMOMeXaHHYECKOH
00paboTKH H MOBEPXHOCTHOIO YIPOYHEHHUS MaTepPHAJIOB

Tepmuueckas obpabotka cranu. OCHOBHBIE BUIBI TEPMUYECKON 00pabOTKH
cranu. Beibop Buoa TepMuueckoil oOpaGoTKy B 3aBHCHMOCTH OT HasHAYEHHUS
H3JENIHsS W YCIIOBHM €ro 3KCIyaTaluH. BrnusHue TepMudeckoil oOpaboTkm Ha
CBOMCTBa KOHCTPYKLIMOHHBIX CTajleil U CBapHBIX COEOUMHEHNH,

XHUMHKO-TepMuYecKasd o0paborka. Obume 3akoHoMepHocTH. LleMeHTaIus ¢
IIOCIIENYIOIIEN TePMUYECKOM 00paboTKoil. A3oTHpoBaHue. BiusHue Terupyrommux
KOMIIOHEHTOB Ha TOJILKHY, TBEPJOCTh H H3HOCOCTOMKOCTE a30THPOBAHHOT'O CJIOS.
CTpykTypa H CBONCTBa a30THpOBaHHOH cTamu. HHUTpoleMeHTalMsa CTalm.
Huddysnonnas MeTaJUIH3aIis: aTATHPOBAHIE, XPOMHPOBAHHE, CHITHIIAPOBAHNE U
T.. MHOroKOMIOHEHTHBIe NOKpHTHA. Juddy3uonHoe HachIIICHHE B
HMOHHM3MPOBAHHBIX I'a30BBIX Cpeaax.

Tepmomexannueckas o00pabotka. OCHOBHEIE BHIBI: IpEeABAPUTENIEHAS
BEICOKOTEMIIEpATypHasd,  Hu3KoTeMmieparypHas. CTpykTypa ®  CBolicTBa
MaTEPHAJIOB II0C/IE TEPMOMEXaHUYECKO# 00paboTKH.

[ToBepxHOCTHOE YIPOYHEHHE METAUIOB H CIUIABOB IIyTEM BO3JEHCTBHA
KOHIICHTPHPOBAHHBIX IIOTOKOB 3HEprud. IIoBepXHOCTHOE JlerHpoBaHWEe WU
TepMuyeckass 00paboTKa TIpH JIa3epHOM M 3JIEKTPOHHO-TYy4EBOM HAarpese.
[loBepXHOCTHOE YNpOYHEHHE METAJUIOB ¥ CIUIABOB IIyTeM BO3AeHCTBHA
IUTACTHYECKOH nedopmanuu. Pusndeckas CyUHOCTH Ipouecca. POk 0CTaTOYHBIX
HarnpsoxeHud. O6nacTu MpUMeHEHHS.

Hedopmanus u3nenuii npu ux 06paGoTKe U CIOCOOH! ee MPeIyIpeKICHHUS.

Ocnosnas numepamypa

1. Apszamacos b.H., Maxaposa B.I1., Myxuu I'.I". u ap. Marepuanosenenue, M.
zn-8o MI'TY umM. H.3. Baymana, 2001, 648 c.

2. Jlaxtum  FO.M., Jleontsesa B.II.  Marepuanoseneaue. —  M.:
Mammnocrpoenue, 1990. 528 c.

3. T'ymaes A.Il Meramnosenenue. — M.: Meraunyprus, 1986. 542 c.

4. Hosukos M.U., Posur K.M. Kpucramnorpadus u gedeKTsl KpHCTaIIHIecKoit
pemetkn. M.: Meramnyprus, 1990. 336 c.

5. HosukoB WM. Teopus Tepmudeckoii 00paboTKu MeTauioB. M.:
Mertamryprus, 1986. 480 c.

6. Usanosa B.C., banaakun A.C., Bynun UK., Okcoroes A.A. CuHepreTuka u
(pakransl B MaTepuanoBenenuu. — M.: Hayxa, 1994, 384 c.

Hononnumenvnaa numepamypa

1. ®unankoB A.C. Yriiepoa, MeXCIOEBEIE COSIMHEHHMS M KOMIIO3HUTHI HA €ro
ocHose. — M.: M3n-Bo Acmekr IIpecc, 1997. 718 c.

2. IIImurr-Tomac K.I. Merannosenedue A MAaIIMHOCTpOeHMS. — M.:
Mertannyprus, 1995. 512 c.

3. ®@etucos I'.Il., Kapnmag M.I'., Mationnsa B.M. u np. Marepuanosefenre u
TexHosiorus Metawios. / ITox pex. ®@etucosa I'.I1. M.: Bricu. mkomna, 2001. 640 c.
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4. Poros B.A., ConoseeB B.B., Komeuior B.B. HoBele MaTepualisl B
MaIIMHOCTPOeHUH: Y4eb. mocobue. — M.: PYJIH, 2008. — 324 c.

5. Temrep IO0.A., Paxmrant A.I'. MatepuanoBenenue. — M.: Mertamryprus,
1989. 456 c.

6. Comnues I0.IL, Ilpsxun E.W. Matepuanosenenue. — CII6.: Xumuznar. 2007.
787 ¢.

Tema NeS. MeTanibl H cINIaBbl B MAIUHHOCTPOCHHUH

Pasoen 1. Koncmpyxyuonnas npouyHocms Mamepuanos.
Kpurepuu nmpodHOCTH, HaJEKHOCTH, NOJrOBEYHOCTH M HM3HOCOCTOMKOCTH.

MeTozpI IOBBIIICHUS KOHCTPYKIIMOHHOM MPOYHOCTH.

Paszoen 2. Koncmpyxyuonnvie yenepooucmeie u 1e2upo8antvle Cmani.

Tpeboranus, NIpEbIBIIEMBIE K KOHCTPYKIIMOHHEIM CTaJIsIM.
Meranyprudeckoe kadecTBo craneit Kimaccubuxamwps yriepoaucThix cTaael o
Ka4ecTBY, CTPYKTYpe U 00sacTAM NpHMeHeHUs. BlusHue yriepoaa u mpuMeceil Ha
CBOMCTBA  YITEPOAMCTBIX CTajell. VYTINIepoAMCThIE KAuyecTBEHHBIE  CTAJIH.
ABTOMAaTHEIE CTAIH. Y TIIEPOAUCTEIE HHCTPYMEHTAIILHEIE CTAIH.

JlervipoBanHble cTand. BiusHue Terupyronmx KOMIIOHEHTOB | IpHMecel Ha
AHMCIIOKALMOHHYIO CTPYKTYPY M CBOMCTBa craneil. Kitaccudukarms u MapkupoBKa
JIETHPOBAaHHBIX CTajiei. IleMeHTyeMble (HUTPOIIEMEHTYEMbIE) JIETHPOBAHHBIE
CTand. YIydilaeMmble JIETHPOBaHHBEIE CTamd. lIpy>KMHHBIE CTamH OOIIero
HasHaveHus. [1lapuKOIOaIIUITHEKOBEIE CTaId. FI3HOCOCTOMKHE CTAJIH.

Pasoden 3. Boicokonpoutvie MapmeHCUmHOCmaperoujue cmaii.

[lpuanuner  nerupoBaHus. MapTeHCHTHOE IpeBpaleHue. BiusHue
JETHPYIOIIHX 3JIEMEHTOB Ha KHMHETHKY ()a30BBIX NpEBpaIlleHHHd M OCOOEHHOCTH
TePMUYECKOH 00paboTkh. OKOHOMHOJNETMPOBAHHBIE MAapTEHCHTHOCTAPEIONIHE
crany. CBONCTBA MapTEHCUTHOCTAPEIOIHX CTalleH ¥ 06J1acTH IpUMEHEHH.

Pazoden 4. KoncmpykyuonHeie u KOppo3uOHHOCMOTIKUE CHIAN.

Ob6uwine NpMHIMIB JICTUPOBAaHHS W CTPYKTYpa  KOPPO3HOHHOCTONKHX
crameif. XpOMHUCTBIE, XPOMOHHUKEIEBBIE, XPOMOMApraHI€BOHUKEIEBEIE U
XpOMa30THCThIE AyCTEHHUTHBIE CTajld. BBICOKONerupoBaHHEIE KHCIOTOCTOMKHE
cTayd. JKapocToliKie W OKaTHHOCTORKHE CTAIIH.

Paszoen 5. JKaponpounvie cmanu u cniasei.

IIpUHIHMIIEL TETMPOBAHKS XKaPOIIPOYHBIX CTalel U CILIABOB. YIIPOYHSIONIHE
¢aspl.  XKapompouHBle CTaTHM [EPIMTHOTO M  MAPTEHCHTHOIO  KIACCOB.
JKapompouHnsle CTalu ayCTEHHTHOTO Kiacca ¢ KapOUIHBIM M MHTEPMETaIIHIHbIM
ynpo4HeHueM. JKaporpoyHkle ¥ XapoCTOWKIe HUKeTEBEIe CIUIaBEl. TepMuyeckas
00paboTKa XapOIPOYHBIX HUKENEBEIX CIUIABOB. TyromIaBKue MeTalIbl M CIUIABEI
Ha ux ocHOBe. O6nacTy IPUMEHEHUS B MAITMHOCTPOEHHUH.



Pazoen 6. Hucmpymenmanvrvie cmanu.

Knaccudukanys HHCTpYMEHTAIBHBIX CTallel 10  TeIUIOCTOMKOCTH,
CTPYKType M O0NacTsM NMpHUMeHeHHs. BBICTpopexyinas cTajb W OCOOCHHOCTH €e
TepMuueckol o6pabotku. IllTamrioBsie cranu mis eGOpMUPOBAHUS B ropsgdeM H
XO0JIONHOM cocTossHUM. Ctany s (GopM JIUTHS IO/ TaBJI€HHUEM H NIPECCOBaHU.

Pazoen 7. UyzyHel.

CpoiicTBa M Ha3Ha4YeHHE YYTyHOB, NPHHIMIEI KlaccHpuKanmuu. bernsle,
Cepele, BBICOKONPOYHBIE K KOBKHE UyryHBl. Da30oBple¢ NpeBpalleHHs IIpU
TepMUYecKoii 06paborke uyryHa. [IpuMeHeHre B MAIITHOCTPOEHUH

Pazoen 8. L{eemnvie memannet u cniaewi.

AmoMuHEM U ero cruiaBel. Kiaccudukarus aJlOMHHHEBBIX CILIABOB.
HedopMupyemple amOMHHUEBBIE CIUIABBL. JIWTEHHBIE aIIOMHHHMEBEIE CIUIABEL
Ocobennoctu Tepmuueckoll 00paGoTku. CHedeHHBIE ATIOMHHUEBBIE CILIABEL
TexHonoru4yeckre 1 MexaHudeckue cBoicrea. O0nacTH NpUMEHEHHE ATFOMHHUL H
€ro CILIaBOB.

Marguii u ero cmnaBel. Kiaccudwkamus MarHWeBEIX — CILIABOB.
HedopmupyeMele W JHTeHHBIE CIDIAaBBL TepMmudeckas 00paboTKa MarHMeBBIX
CIUIaBOB. 3allliTa MarHUeBEIX CILUIABOB OT KOPPO3UH.

Mens u ee craBel. BiusHue npuMeceil Ha CTPYKTYPY M CBOMCTBa MeJu.
Knaccupukanys Menaeix cruiaBoB. Jlatynu, ux cBoiictBa. CTpoeHue U CBOMCTBa
OJIOBSHHBIX, QIIOMHHHMEBBIX, CBUHIIOBBIX, MapraHLOBHUCTHIX H OepHILIHEBBIX
6pons. MenHonukenessle cruiassl. O0IacTy NIPUMEHEHHS MEH H €€ CILIABOB.

Turan m ero cmnassl. Knaccudukamus merupyromux 31€MEHTOB M THIIBI
CIUTaBOB THTaHa. MexaHWuecKue, TEeXHOJOTHYeCKHe U KOPPO3MOHHEBIE CBOMCTBA

TUTAHOBBIX  CIIJIABOB. Bonoponnas XPYIIKOCTh THUT2aHOBBIX  CIUIABOB.
KOHCTpYKIMOHHEIE U JKapOIPOYHEIe CIUTaBh! THTaHa. OCOOEHHOCTH TEPMHYECKOH
00paboTkw.

[{1HK, CBHHEI, OJIOBO ¥ UX CIUIAaBbL. [IpHIION HA ONIOBIHMCTOM M CBHHIIOBOH
OCHOBaX. AHTH(DPUKITHOHHEIE CIIIABEL.

Pazoen 9. Memannwvi u cnaagel ¢ 0cobbimiu COLICHBAMU.

MarnuTtHele MaTepuansl. Knaccudukaiys MarepHaaoB II0 MarHHTHBIM
corcTBaM. KpuBas HamarauuuBaHus. IIpolecchl, TIPOHUCXOASIIHE IIPH
HaMarHWYHBaHHYM MOHOKpHUCTa/UIa. HH3KOYaCTOTHEIE ¥ BBICOKOYACTOTHEIE
MarHUTOMSATKHE MarepHaibl. Maraurorsepasle IehOpMHUpPYeMEIe, IUTBIE W
CIIEYEHHEBIE MaTEepUaTIbL.

Marepuansl ¢ 0COOBIMU TEIUIOBEIMH U YIPYruMu cBoicTBamu. CIITaBEl C
3aJIaHHBIMH KO3(QQHUIMEHTOM TEIIOBOTO PACIIIUPEHUS W MOJYJIEM YIPYTOCTH.

[IpoBOAHUKOBEIE M IIOTYIIPOBOJHHKOBEIE MaTEPHAJIBL. DJIEKTPOIIPOBOLHOCTE
TBepABIX Tell. MaTepuansl BEICOKOH INPOBOJHMOCTH: IPOBOAHHKOBBIC, IPHIIOH,
CBepXNPOBOAHHUKH. CIIIaBhl TOBBIIIEHHOTO 31E€KTPOCONPOTHBIeH)T. KOHTaKTHEIE
MaTepuansl. IlomynpoBomHuKkoBBle Marepuanbl. CTpoeHHe M CBOMCTBA.



Kpuctamuropusnueckine  METONBl  IIOMy4eHHMs  CBEPXYHMCTHIX — MaTepHalloB.
JlerupoBaHue MOIYIIPOBOAHHUKOB.

Marepuansl atoMHOM TexHuku. KOHCTpYKIHMOHHBIE MaTepHaisl. fnepHoe
roprodee. TerIOHOCHTENH.

Matepuansl, obnamaroume sbdexroM mamsta ¢opmsl. Knaccubpukamus,
CTPYKTYpa, PU3nKo-MexaHHYecKHe cBokcTRa. [IpuMeHenre B MAIIHHOCTPOSHHH.

Ocnognas 1umepamypa

1. Ap3samacos B.H., Makaposa B.J., Myxus I".I'. u ap. Matepuanoseenue, M.:
Hza-so MI'TY um. H.D. baymana, 2001, 648 c.
2. Jlaxtur  IOM., JleomtseBa B.II.  MarepuanoBenenune. — M.
MarmuHocTpoenue, 1990. 528 c.
3. Tynses A.IL MetammoBenenue. — M.: Mertamnyprus, 1986. 542 c.
4. HosukoB WM. Teopus Tepmuueckoii o0pabotku MeTayioB. M.
Meramnyprus, 1986. 480 c.
5. Crans Ha pybexe BexoB. Kommextur aBTopoB. ITox pen. FO.C.Kapabacosa.
M.: MUCHC, 2001. 700 c.
6. Ao6paumoB H.B., Emucees B.C., Kpsinos B.B. ABnanuoHHOe Marepuano-
BeJlcHHe M TexHoyiorus obpaborku metaywioB. /Tlox pen. H.B. A6panmosa. — M.:
Bricirag mkona, 1998. 444 c.
7. Tonpmmretin M.U., I'pageB C.B., Bekcnep 10.I'. Cnennansnsie crama. — M.:
HNzn-Bo « MHUCHCx», 1999. 408 c.
8. UWnpun A.A. MexaHnusM U KUHETHKa (a30BbIX U CTPYKTYPHBIX IIPEBPALCHUN
B TUTAHOBBIX ciuiaBax. — M.: «Hayxa», 1994. 304 c.
9. Comnnes I0.I1, ITpsxun E.1. Marepuanosegenue. — CI16.: Xumuzgat. 2007.
787 c.

Hononnumensnan numepamypa
1. IlImurr-Tomac K.I. MetamnopeneHne [Uisi MaIIHHOCTpPOeHHS. — M.
Mertamryprus, 1995. 512 c.
2. ®@etucos I'.Il., Kapnvmars M.I'., Matiorus B.M. u np. Marepuanosenenue u
TexHosorus Metamios. / [Tox pen. ®etucosa I'.I1. M.: Beicm. mkomna, 2001. 640 c.
3. PoroB B.A., ComnoBreB B.B., Komsmos B.B. Hosble wMatepuansl B
MaIlIHHOCTPpOeHUH: Yuebd. mocobue. — M.: PYJIH, 2008. — 324 c.

Tema Ne6. Hemetanandeckne MaTepHasibl B MAIIHHOCTPOECHHH

Paszoen 1. Ilonumepsl u niacmuyeckue mMaccbl.

Knaccupukanug U cTpyKTypa NOJIMMEpHBIX MaTepuanoB. MolekyispHas
CTPYKTypa IOJIMMEepOB. Teopuu pocTa MOJIMMEPHBIX KpucTaiuioB. OcobeHHOCTH
MEXaHWYeCKHMX CBOWCTB IHOJMMEpPOB, OOYCIOBIEHHBIE HX  CTPOCHHEM.
PenakcanioHHble CBOMCTBa. Bsi3koe TedeHre pacTBOPOB U PacIliaBOB IIOJIMMEDOB.
Crapenne u cTabHnH3alEsa IOTHMEpPOB. THIEI paspylieHHs DoIHMeEpoB. BrusHue
BHEIMHHWX (aKTOpOB Ha TMporecc paspymeHus. OH3UKO-MEXaHUYECKHeE,
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aAre3suoHHbIe, (PUKLIHUOHHBIE, AHTUKOPPO3HOHHBIEC, NHJIEKTPHYECKHE CBOMCTBA
IIOJIMMEPOB, METOBI UCCIENOBAHNS 3TUX CBOMCTB.

CocraB, knaccudukanys U CBOMCTBA IUIACTUYECKUX Macc. IlmacTmaccel Ha
OCHOBE TEpMOIUIACTHYBIX M TEPMOpPEaKTHBHBIX monuMepoB. OTBepauTenH,
HAIOJIHUTENH, IUIACTU(DUKATOPBI, KATAIH3aTOpPbl, ITUTMEHTHl,  HHTHOHUTOPEL
Meronsl nepepaboTKM IjacTMace B M3Aenus. MaTepuansl, TEXHOJIOTHS H
o0opynoBaHUe IS TOTyIeHUS [TOJIMMEPHEBIX TOKPBITHH.

Pazoen 2. Komnozuyuornvie mamepuanboi.

[TpHHIUIEI CO3MaHUS W OCHOBHBEIE THUIIBI KOMIIO3HIIMOHHEIX MAaTepHaJIOB.
KoMmnozunuoHHsle  MaTepuainsl ¢ HYJIb-MEPHBIMH Y OJHOMEPHBIMU
HATIOJTHUTEIISIMH. OBTEKTHYECKUE KOMITO3UITUOHHEIE MaTepualbL.
Kommo3unuorssle MaTepuansl Ha HEMETAUIMUECKOH OCHOBE. MexaHWYecKue
CBOMCTBa KOMITO3UILIMOHHBIX MaTepuajoB, MoaenupoBanue Ha DBM pazpymeHus
KOMIIO3UITMOHHEIX MAaTepHaJiOB C WHCIIOJIB30BAHUEM CBOMCTB apMHPYROIINX
BOJIOKOH, 0OBEMHOH JONH U CBOWCTB MaTpHLbl. MexaHu3M paspyueHusi. OCHOBEI
pacdeTa Ha IIPOYHOCTH M3JENHH H3 KOMIIOZHUIHOHHBIX MaTepuasioB. CrocoObl
KOMIIBIOTEPHOIO MOJIETHPOBAHUSL COCTaBa, CTPYKTYPBI, CBOMCTB M Ipolecca
paspylleHHs KOMIIO3MIIMOHHBIX MarepuanoB. OO0NMacTd ¥  MePCHEKTUBEI
IIpYMEHEeHHs] KOMITO3UIIMOHHEIX MaTepHAIIOB B MAIIHHOCTPOSHHUH.

Paszoen 3. Pe3unogvie mamepuanoi.

CoctaB u xnaccupukaius pe3rH. TeXHONOTUS NPUTOTOBIEHUS PE3MHOBBIX
cMmecell 1 (GOpMHUpPOBaHUS AeTaleld U3 pe3uHbl. DHU3NKO-MeXaHHUECKHE CBOMCTBA
pesuHbl. Bnusnue ycnoBHM OSKCIUTyaTalliM Ha CBoMcTBa pe3uH. [IpuMmeHeHue
PE3HMHOBBIX MaTEpPHaIOB B MAIIMHOCTPOEHHUH.

Paszoen 4. Cumanve, kepamuueckue u opy2ue HeopeaHuiecKue Mamepuanbl.

CrtpoeHue, cBoicTBa M BHIBI TEXHHYECKOIO CTEKJIa, CHTAJIOB, (apdopa H
basHca. TyrommaBkye COENWHEHHS, OCHOBHEIE THIIBI, COCTaB, CTPYKTYpa,
CBOHCTBa, MeToAb!l ImonydeHus (B ToM uucie, CBC — camopacnpocTpaHsomuics
BBEICOKOTEMITEPATYPHBIN CHHTE3). Hanokpucramimyeckue MaTepHaIbL.
CrexyisHHBIE CMa3KH M 3all[UTHBIE ITOKPHITHS. DM A 3allUThl METAIUIOB.
Texundeckas kepamMuka. OTHEyINOpHBIE M KOHCTPYKIIHOHHBIE KepaMHYecKHe
Marepuainel. IIpuMeHeHHWe KepaMUKM B MAaIIMHOCTpOeHWH. [ padutr u ero
MOIU(DHUKALUHN B Ka4ECTBE KOHCTPYKITHOHHBIX MATEPHAIIOB.

Pasoen 5. Jlakokpacounvle u kneswue mamepuaol.

CocraB u kiaccHu@UKalMsg JTaKOKpacOYHBIX MaTepuaiioB. OcoOeHHOCTH
KPEMHMHOPraHUYEeCKHUX IIOKPBITHH. TexXHONOrH4ecKHe MeTONbl HaHECEHHS
JTaKOKPaCOYHBIX ITOKPHEITHH. TeXHOIOTHS HaHECEHUS IIAKOKPACOYHBIX MTOKPBITHIHA.
CpaBHHMTENBHBIE CBOMCTBA JIAKOKPACOYHBIX IIOKPBITHH H HX IIPUMEHEHHE B
MalIMHOCTPOCSHUH.

Knesmue MaTepuansl, cocTaB U Kiaccupukanusa. DPU3UKO-XHMHYECKas
npupona. Koncerpyximonusie kimew. CocTaB KIIEeBBIX COETUHEHHH. MeTons!
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[IOJIy4EeHHs KIIEEBBIX COEOWHEHHM W HX ucnelTaHus. [IprMeHeHHe KIeeBBIX
COeIMHEeHUI B MAIIMHOCTPOCHHUH.

Ocnosnasa 1umepamypa

1. Apsamacos b.H., Makaposa B.W., Myxusr I'.I. u np. Martepuanosenerue, M.:
Uzp-Bo MI'TY um. H.D. Baymana, 2001, 648 c.
2. Jlaxtmua  IO.M., JleomtseBa BJI.  MarepuamoBenenne. —  M.:
MammnocTpoenue, 1990. 528 c.
3. Kynesnes B.H,, lllepmaes B.A. Xumus u ¢usuka nonuMepos. — M.: Beiciias
mkosna, 1988. 312 c.
4. Connues IO.IL, Ipsxur E.V. Marepuanosenenue. — CIT6.: Xumusgar. 2007.
787 c.

Hononnumensnan numepamypa

1. ®uanko A.C. VYrmepon, MeXCIIOeBbIE COEIMHEHHS M KOMIIO3UTEI HA €ro
ocHoBe. — M.: U3n-Bo Acmekr Ipecc, 1997. 718 c.

2. IIImurr-Tomac K.I. MerannopeneHue s MaIIHHOCTPOEHHS. — M.:
Mertammyprus, 1995. 512 c.

3. ®@etucos I'.IL., Kapmvarn M.I"., Martorur B.M. u ap. Marepuanosenenve u
TexHoJorus MeTaios. / Ilox pen. @erucora I'.I1. M.: Beicun. mkoia, 2001. 640 c.
4. Poros B.A., Conoseer B.B., KomsuioB B.B. HoBele Marepuansl B
MallUHOCTpOeHUHU: Y4ueb. mocobue. — M.: PYJIH, 2008. — 324 c.

Tema Ne 7. D¢ dexTnBHOCTE NPHMEHEHHS MATEPHAJIOB B MALIHHOCTPOEHHH C
y4eTOM 3KOHOMHYHOCTH, J0JIFOBEYHOCTH, 0€30MACHOCTH H 3KOJOTHYECKOil
YHCTOTHI

MeTtonuka pacueTa 3KOHOMHYECKOTO 3(deKTa 3a CUeT palMOHAILHOIO
BeIOOpPa W TIPUMEHEHHS MAIIMHOCTPOUTENBHEIX MarepHaioB. CpaBHHTENbHEIE
JaHHBIE II0 CTOMMOCTH YIJIEPOAMCTBIX CTalell M CIUIABOB, BETHBIX METAIIOB M
CIIAaBOB, HEMETAUIMYECKHX MaTepUajoB H obnactd uxX 3(PPEKTHBHOTO
npuMeHeHns. CebecTouMoCTh pPa3sIMYHBIX ONEpalyi TEePMUYECKOH U
XUMHKOTEPMHUYECKOH, TEPMOMEXaHHIECKOH 00paboTku MaTepuanos. IloBeimieHNe
HaJIe)KHOCTH, JOJIOBEYHOCTH M O€30IIaCHOCTH H3IENIHi MAITHHOCTPOEHHS 38 CUET
NPAMEHEHHS HOBBIX MaTepHaloB, OONANarOlMX YHHUKAIBHBEIME  (QH3HKO-
MEXaHWYECKHMHM, TEXHOJIIOTHYECKHMMH U OJKCIUIyaTallAOHHBIMHM CBOMCTBAMH, a
TaKXKe SKOJIOrU94ecKoi uncToToM. COBEPIICHCTBOBAHNE TEXHHUECKHUX TPeOOBAHMIA
K MaTepyaiaM B HOPMAaTUBHO-TEXHHUYECKOH TOKYMEHTALIKH.

Ocnoenasa rumepamypa
1. Apsamacos b.H., Makaposa B.1., Myxuu I'.I". u 1p. Matepuanosenenue, M.:
H3n-so MI'TY um. H.3. Baymana, 2001, 648 c.
2. Jlaxtma FOM., Jleonteera B.IL MarepuanoBenenue. —  M.:
MammnocTpoenue, 1990. 528 c.
3. Comnues IO.IL., Ipsxun E.1. Marepuanosenenue. — CI16.: Xumusgar. 2007.
787 c.
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Hononnumensnan numepamypa
1. TIlImmrr-Tomac K.I. MeramioBenenne s MaIIMHOCTPOEHHS.

Mertannyprus, 1995. 512 c.

2. @etucos I'.Il., Kapnman M.I'., Mationus B.M. u np. Marepuanosenenue u
TexHonorus Metaiuios. / [Tox pen. ®etucosa I'.I1. M.: Brrcm. mxona, 2001. 640 c.
3. Poro B.A., Conosses B.B., Kombutor B.B. HoBeie Matepuansl B

MalIMHOCTPOEHHH: Yuebd. nocobue. — M.: PYJIH, 2008. — 324 c.

- M.:

Cocrasutens: bananosckuit A.E., K.T.H., To1eHT, 3aB.kadenpoit MCHAT
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