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Mporpammy avcumnnuHbl paspabotan(a)(n) AoueHT, K.H. JlydknH A.l". kadbeapa TEXHNYECKON orankm
1 aHepreTnkn NHxeHepHbIn MHCTUTYT , AGLuchkin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

YyebHas ancumnnuHa b1.5.17 "®uaunyeckme oCHOBbI MatepuanoBeneHns" oTHoCUTCs K 6a3oBol
(obwenpogreccrmoHanbHom) YacT NPoeccnoHanbHOro Lykna aucumnninH yiebHoro nnaxa
noAroToBkn 6akanaBpoB 1 MMEET CBOEW LiENbio POPMUMPOBaHNE Yy 0ByHaroWmMXCsl NEPeYNCNeHHbIX
HVXe KOMMEeTEHUMIA NO Hay4YHbIM OCHOBaM Bbibopa MaTepuana ¢ y4eToM ero cocrasa, CTPyKTypbl,
TepMmyeckor 06paboTky U AOCTUrAOLWMXCS MPW 3TOM SKCMNyaTaLuMOHHbIX Y TEXHONOMMYECKNX
CBOICTB, HEOBX0AMMbIX A5 pa3paboTky Nna3MeHHbIX TEXHONOruiA u yctpoiicTs. Kypc onvpaeTcs Ha
3HaHus no kypcam "MonekynsipHas domamka", "Obwmin pranyeckunin npaktukym”, "Teopetuyeckas
MexaHuka. MexaHuka CcnnowHbIX cpen”.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas gucuunnnHa BkntodeHa B pasgen " 51.6.17 OucumnnaunHbel (Mogynn)" OCHOBHOW
obpasoBaTtenbHol Nnporpammbl 16.03.01 TexHnyeckas gomamka n oTHoCUTCS K 6a30BoiA
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 2 Kypce, 4 ceMecTp.

Kypc "®Punsnyeckrne ocHOBbI MaTepuanoseneHns" nanaraeTcs B 4eTBEPTOM ceMecTpe. 3HaHus,
NONyYeHHblE CTYAEHTaMN NPU N3YYEHMN TaKMX KypcoB, kak "MonekynspHas comaunka", "Obwmi
domaunyeckmnin npakTukym", "Teopetuyeckast MexaHnka. MexaHuka cnnowHbIx cped”, obecneynsatot
OaHHYyI0 amcumnnuHy. lNocne 03HakOMIEHNS C KypCOM NEKLMIA CTYAEHTbl LOMXHbI YMETb
NHTEpPMpeTMpPOBaTh Anarpammbl COCTOSHUS, AnarpamMmmy COCTOSIHUSA Xenes3o-yrnepon; NpUMeHnTb
nony4yeHHble 3HaHWA Npun NCCrenoBaHnmM CniaBoB PasnnyHbIX Matepuarnos, N NPUMEHSATb 3TU 3HAHUS
NPV PELIEHNN HayYHbIX N HayYHO-MPUKNaAHbIX NPO6neM, CBA3aHHbIX C NOArOTOBKOM
KBanngnKaLMOHHOW BbiMyCKHO paboThl.

3. KomneteHuuu obyyarowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

Pacwmndpposka
npuobpetaemon KoMNeTeHLUn
TOTOBHOCTb 1 CMOCOBHOCTb NCMONb30BaTh pyHOaMeHTanbHble
3aKOHbI nMpupoabl U OCHOBHblE 3aKOHbl €ECTECTBEHHOHAY4YHbIX

Lncpp komnetreHLUN

MnK-2 ANCUMNINH B Npoueccax peleHns 3anady, CBA3aHHbIX C
(npodhbeccmoHanbHble TEXHONOrMYEeCKUMM NpoLieccammn Bbibopa maTepurana ¢ y4eTom
KOMMNEeTEeHUnI) €ro coctaBa, CTPYKTypbl, TEpMNYECKo 06paboTku,
HeobxoaMMbIX Ons pa3paboTKn NNa3MeHHbIX TEXHONOMMIA 1
YyCTPOWCTB
K-4 CnocobHOCTb MCMONb30BaTb TEXHUYECKME CpeacTBa ans
n HUS OCHOBHbIX N MEeTPOB Texn B B obnacTu
(MpocpeccuoHanbHbie ﬁnggﬂeeggblx Tg)((:HC())}'IOFVIVI Sgal-leeHvrljeOCBc?MCTpBo::llﬁggaeHH?j( o
KOMreTeHuun) » 13y

YCTPOWNCTB

B pesynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

PU3NYECKYIO CYLLHOCTb SABIEHUIA, NPOUCXOLASAWMNX B MaTepuanax B yCnoBuax akcnnyaraumm; nx
B3aMMOCBS13b CO CBOWMCTBAMMU;

OCHOBHbl€ CBOMCTBa COBPEMEHHbIX METANINIUYECKNX U HEMETANNNYECKMX MaTepmarnos.

2. IONXEeH yMeTb:
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NPUMEHATb cpm3|/|quK|/|e NPUHUUMBI N ABTEHNA ONA Bbl60pa martepmnana;

BblIbMpaTh BUL TepMUYeckoi 06paboTku MaTeprana B Lensx noayyeHust 3afaHHon CTPYKTypbl U
CBOWCTB, 06ecneynBatoLLmMX BbICOKYIO HALEXHOCTb U LONrOBEYHOCTb AeTanei;

oLleHMBaTb NoBeaeHMe Matepmana u NpuYMHbl 0TKa3oB AeTanei npy BO3AENCTBMN Ha HUX
PasNNYHbIX 3KCNyaTauMOHHbIX OakTOPOB.

3. DONXeH Bnagethb:
HaBblKaMn UCCNEenoBaHUS, UCMbITAHNS 1 KOHTPONS XapakTePUCTVK Matepuarnos;
HaBblkaMu Bbibopa OCHOBHbIX BUAOB TEPMUYECKON 06paboTKu.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

cnocobHoCTb paspabatbiBaTbh U ONTUMU3NPOBATL COBPEMEHHbIE HAYKOEMKME TEXHONOrNK B
Pas3NUYHbIX 06M1aCTAX TEXHNYECKON PU3NKM C Y4ETOM 3KOHOMUYECKUX 1 SKOOrn4ecknx TpeboBaHwuii;

FOTOBHOCTb 1 CMOCOBOHOCTb NPUMEHATb (PU3NYECKNE METOObI TEOPETUYECKOTO U
9KCnepuMeHTanbHOro UccnenoBaHns s nocTaHOBKM 3a4ay No pasBuUTUIO, BHEOPEHUIO U
KOMMepUumnannsaumm HoBbIX HayKOEMKUX TEXHONOMMIA B 06n1acTy Nias3mMeHHbIX TEXHONOTWIA 1
YCTPOWCTB.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpynoeMKOoCTb AMCLMMANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 4yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMNINHBI 3a4eT B 4 cemecTpe.

CyMMapHo no AmcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs AOMnycKa K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunnmHe/ MOaynto
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen
Hepnensa MUX TPy O0eMKOCTb Tekywme hopMbl
N .D.Mlt\:nL:)v;lr;,lvsl'Hbl/ CemMecTpl.ovectpa (B 4acax) KOHTpOnst
Nekumm MpakTnueckmnella6opatopHbie
3aHATUS pa6oTbi

Tema 1. BeegeHue.
Knaccndpmkaums
1. |Matepwnanos. 4 1 1 0 0
Kpuctannuyeckoe
CTPOEHNE MeTannos.
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 2.
Kpucrannorpaduyeckng
nHoekcobl. JdedgekTbl
KPUCTannoB 1 nx

2. |BMnsiHMe Ha cBOWCTBA. 4 1 0 1 0
Kpaesble 1 BUHTOBbIE
aoucnokauum.
TeopeTtnyeckas u
peanbHas NPOYHOCTb.

Tewma 3.
MWKpPOCTPYKTYPHbIN
aHanus.
MakpOoCTPYKTYpPHbI
aHanus. MexaHnyeckne
3 csonctea Metonbl

" |oBHapyxeHust
NMOBEPXHOCTHbIX U
BHYTPEHHUX 0EedOEKTOB.
MexaHnyeckne
csoncTea. MicnbitaHus
Ha pacTsaXeHue.

Tema 4. MeTonbl
N3MepeHns TBepaoCTU
(MeToObl BpnHenns,
Poksenna, Bukkepca,).
4. Onpegnenexne ynapHom 4 3 0 5 0 Pedpepar

BA3KOCTW METanoB U
CnnaBoB.
PeHTreHocTpykTypHOE
ncecnenosaHne
MeTannos.

Tewma 5. lNnacTnyeckas
aedoopmMauuns n
pekpuctannnsauuns
meTtannos. BnusaHune
Hakfnena Ha cBOWCTBA
MeTannos.
Vcnonb3oBaHune
Haknena B

5. [MaWMHOCTPOEHNM.

" |PaspyweHne meTtanna.
Cepxnnactu4yHOCTb
marepuanos.
PekpuctannnsaumoHHbIN
oTXur. XonogHas u
ropsiyas obpaboTtka
MEeTasnnoB OaBNEHMEM.
lNoHaTMe
XaponpoYyHOCTMW.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

abortbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

paborbl

NabopaTopHbie

Tema 6. 3akoHbI
KpucTtannuaauum
meTannos. CBobonHas
3HEeprust 1 SHTPonus.
CkpbiTas Tennota
KpucTannmaauum.
AMOpdoHbIE METaNbI.
YnpasneHue pasmepom
3epHa. CtpoeHune
KpUCTanIM4eckoro
cnuTtka.

Tema 7. OcHoBbl TEOPUY
cnnasos. Buabl
cnnasos. [Npasuno das.
TepMuyeckunin aHanuna.
[MNocTpoeHne anarpamm
COCTOSIHUS.

Tema 8. unarpammel
COCTOSHNSA OBOWHbIX
cnnasos. [Npasuno
OTPE3KOB.

Tema 9. Npasuno
KypHakoBa. CBsa3b
MexXay TUMOM
Aunarpammbl COCTOSIHUS
OBOWHbIX CMNNaBoB U
CBOWCTBaMN CMNnaBoB.

10.

Tema 10. Cnnasbl Ha
OCHOBE Xeneaa.
>)Keneso n ero cnnasbl.
MNonumopdunam xenesa.

11.

Tema 11. Ounarpamma
COCTOSIHWS CNiaBoB
Xernesa C yrnepoaom.

8-9

KoHTtponbHas
paboTta

12.

Tema 12. Yrnepoamcrtble
ctanun. Bnngaxue
XMMCOCTaBa Ha
CTPYKTYpY 1 CBOMCTBA
ctanun. Bnngaxue
npuMecein Ha cBoncTBa
crTanen.
Knaccugomkaums n
MapKuposka

YrnepoancTbIX cTanei.

10
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Buabl n yachbl

ayoMTopHOM paborThbl,
Paspen yanrop p

Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Tema 13. YHyryHbl.
Mpouecc
rpagouTn3auum
uemeHTuTa. benble,
cepble, BbICOKOMPOYHbIe
N KOBKWE YYryHbl.
13.|lMTony4yeHne KOBKOro 4 11 0 1 0
yyryHa. BnusHue
npuMecein Ha cBonCTBa
4yryHos. [lpumeHeHne
4yryHOB B
MaLVHOCTPOEHNN

Tema 14. OcHoBbI
nernpoBaHns ctanu.
BnvsiHue nernpyrowmnx
9NEMEHTOB Ha
CTPYKTYpY ¥ CBOMCTBA
ctann. OcobeHHoCTH
TepMoobpaboTkm
NernpoBaHHbIX CTanemn.

Tema 15.
KOHCTPYKUMOHHbIE
NnernpoBaHHbIE CTaNw.
Knaccugomkaums no
Ha3Ha4YeHuIo,
LeMeHTMpPYEMbIE U
15. ynydlwaemble ctanu. 4 12 1 1 0
Cranu cneunanbHoOro
Ha3Ha4yeHus
(NPY>XWHHbIE,
WapuKONOAWMMHUKOBbIE
N3HOCOCTOMKME U T.M.).

14.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb

(B yacax) KOHTpOns

Tekywime coopmbl

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

16.

Tema 16.
WHCcTpymeHTanbHbie
NnernpoBaHHbIE CTaNW.
Pexyuwue,
TennocTomkue,
ObICTpOpEXyLWme cTanu.
ltamnoBsbie cTanw.
Cranu ons
MEpPUTENbHbIX
NHCTPyMeHTOB. CTanun un
cnnaBsbl C 0COObIMM
CBONCTBaMW.
Hepxasetowwe,
XaporpoyHble,
MarHuTHblE,
HEMarHUTHble cTanu.
Cranu v cnnasbl C
0COObIMW TEMNOBbIMU
CBONCTBaMW.
ONeKkTpoTEXHNYECKME
ctann. Ctanu n cnnasbl
C 0cobbiMK CBOICTBaMM.
MarHuTtHble n
SNEKTPOTEXHNYECKNe
cTanu n cnnasbl.
CBepxnpoBOAUMOCTb 1
cBepxnpoBosme
marepuanbl.

13

0 MpeseHTaums

17.

Tema 17. OcHoBbI
TepMoobpaboTku ctanu.
das3oBble NpeBpaLleHms
B CTansax Npwu Harpese u
oxnaxneHuu.
AycTteHunszaums,
nepanTHoE U
MapTEHCUTHOE
npespaLLeHns.
[MpeBpaleHne npu
oTnycKe.

14

0 [MpeseHTaumns

18.

Tema 18. NpakTnka
TepMoobpaboTku cTanu.
TexHonoruns Harpesa.
OTxur ctanu u ero
BIMSIHNE HA CTPYKTYPY W
CBOMCTBA. 3akanka
yrnepoamncTbiX cTanem.
Otnyck cTtanen.

15
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie

paborbl

19.

Tema 19.
XuMuko-tepMuyeckas
obpaboTka cTanu:
OCHOBHble
3aKOHOMEPHOCTN,
LemeHTaums,
asoTmpoBaHue,
LumaHmpoBaHve,
HUTpoLleMeHTaums,
CUnMUMpoBaHue,
6opvpoBaHue.
OndpdpysnoHHas
mMeTannnaaums:
XpOMUpOBaHWE Y
anuTMpoBaHue.

16

20.

Tema 20. LiBeTHble
MeTannbl N Cnnasbl.
CnnaBbl Ha OCHOBE
menn. Ceoictea n
NPUMEHEHNE MeaW.
MenHo-HuKeneBble
crnnasbl. BPOH3bI 1 nx
TepMmyeckas
obpaboTka. JlaTyHu n nx
TepMmyeckas
obpaboTka.
[MpuMeHeHne MegHbIX
CMNnaBoB.

17

21

Tema 21. CnnaBbl Ha
OCHOBE antoMUHUSA U
marHus. Ceorictea
antoMnHus. JlntenHble n
nedopmmpyemble
antoMUHNEBbIE CrnaBbl.

‘| dopantoMuHbl 1 nx

TepmoobpaboTka.
MNpumeHeHne
aNtOMVHMEBbIX CMIABOB.
MapkmpoBka LiBETHbIX
MeTanoB U CMNaBoB.

18

Tema . NTorosas
doopma KOHTpons

3avert

NTtoro

16

26

4.2 CopepxaHvue oUCLUNMUHbBI
Tema 1. BeepeHue. Knaccudpukauusa matepuanos. Kpucrannmyeckoe ctpoeHue MeTannos.
NeKuunoHHoe 3aHsitne (1 yaca(os)):

PernctpaunoHHbiii Homep 868130818
Crpanuua 9 us 21.
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BeeneHve. OnpeneneHve MatepuanoBeaeHuns, ero uenv u 3agad. Knaccudpmkaums matepmanos.
MeTannbl 1 cnnaebl, HEMETaNIMYECKME HEOPraHNYECKNe 1 OpraHn4yeckne Matepuani,
KOMMO3MUMOHHbIE MaTepuanbl Kpuctannuyeckoe cTpoeHne Metannos. Mpupoaa XMMmn4eckor cesasu.
Kpuctannusauus METanoB U CNiaBoB. SHEPreTUHeckme yenoBus Kpuctanamaaumm. Judgpdyaus.

Tema 2. Kpucrannorpaduyeckme nHaekcol. [ledoekTbl KpUCTannoB n UX BAUSIHUE Ha
csonctBa. KpaeBbie u BUHTOBbIe aucnokauuu. Teopetuyeckas u peanbHasi NPOYHOCTb.

npaktudeckoe 3aHsitne (1 yaca(os)):

Kpuctannorpaguyeckne nHOekcol, NNOCKOCTU, HanpaeneHns. edekTbl KpUCTanios U Ux BINSHUE
Ha CBOWCTBA. TOYeYHblEe, NMHENHbIE, MOBEPXHOCTHbIE, 06 bEMHbIE AedekThl. KpaeBbie 1 BUHTOBbIE
ancnokaummn. Onpenenexus. MNnoTHocTb ancnokaunii. TeopeTnyeckas v peanbHas NPOYHOCTb.
Tema 3. MUKPOCTPYKTYPHbIN aHann3. MakpoCTpyKTypHbin aHanu3. MexaHu4yeckme CBOUCTBa
Metoabl 06HapyXeHWsi MOBEPXHOCTHbIX U BHYTPEHHUX AecpekToB. MexaHnyeckme CBOUCTBA.
McnbiTaHusa Ha pacTsiXeHue.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

MuKpOCTPYKTYpHBIA aHann3. OnpeneneHune, npnbopbl 1 MeToabl. MakpOoCTPYKTYpPHbIA aHanun3.
OnpepneneHune, npmbopbl 1 MeToabl. MeToabl 0BHAPYXEHNS MOBEPXHOCTHBIX N BHYTPEHHMX
nedekToB. MexaHnyeckune cBorcTea. YnpyrocTb, TBEpAOCTb, MPOYHOCTb U Ap. OCHOBHbIE
nokasarenu NcnbiTaHUMn.

npaktnyeckoe 3aHsitne (1 yaca(os)):

MexaHuyeckune csoicTtsa. VicnbiTaHns Ha pacTsaxeHue. IamepeHne npenenos yrnpyrocTtu,
TEKY4eCTW, MPOYHOCTMN.

Tema 4. MeToabl U3MepeHUa TBepaocTu (Metoabl BpuHennsa, Poksenna, Bukkepca,).
OnpepneneHve yaapHoOM BA3KOCTU METa/NIOB M cnnaBoB. PEHTreHOCTPYKTYpHOe uccnenosaHue
MeTanmnos.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

MeToabl nsmepeHns Teepnoctu (Metoobl bpuHenns, Poksenna, Bukkepca). OnncaHvne ctaHoapTos,
pasnuyne metonos. OnpeneneHve yoapHon BAa3KOCTU MeTannos 1 cnnasos. OnncaHne Metona u
yCTaHOBKW. PEHTreHOCTPYKTYpHOE nccnenosaHme metannos. OnucaHme metona. Obnactu
NPUMEHEHNS.

Tewma 5. Nnactuyeckas pedoopmaums U pekpuctannmsaumnsa Metannos. BnusHue Haknena Ha
csoncTtea metannos. Ucnonb3oBaHMe Haknena B MalLMHOCTpoeHUU. Pa3pyLueHue metanna.
CBepxnnacTM4HOCTb MaTepuanos. PekpucTanin3aunoHHbIN OTXUr. XonoaHasa u ropsivyas
obpaboTka meTannos aasneHueM. NoHsTUE XaponpPOYHOCTH.

nekumnoHHoe 3aHsitTne (1 yaca(os)):

lMnacTuyeckas hedopmaunsa n pekpuctannmsauus meTannos. BnnsaHue Haknena Ha cBOMCTBA
meTannos. lcnonb3oBaHne Haknena B MalWMHOCTPOEHUN. Pa3pyLueHV|e MeTanna.
CBerﬂﬂaCTVI‘-IHOCTb mMarepunanos. PerI/ICTaJ'IﬂI/I3aLI,VIOHHbII7I OTXWT.

npakrTudeckoe 3aHsitne (1 yaca(os)):

XonogHas n rops4vas o6pa60TKa MeTa/1/10B OaB/IEHNEM. )KapOI'IpO‘-IHOCTb. OnpeueneHme, OueHKa,
cTaHOapThbl.

Tema 6. 3akoHbI KpucTannusauum metannos. CBo6oaHasA aHeprusa n aHTponusa. Ckpbitas
Tennota Kpuctannuaaumu. AMopcdHble MeTannbl. YnpasneHue pa3amepoM 3epHa. CTpoeHue
KpUCTaNIn4ecKoro camrka.

NeKuunoHHoe 3aHsitne (1 yaca(os)):

3akoHbl kpuctannusaummn metannos. CBoboaHas aHeprusi u aHTponus. CKkpbiTas Tennota
Kpuctannmaaumm. AMoOpgoHble MeTansbl.

npakTnyeckoe 3aHsitne (2 4aca(os)):
YnpaeneHue pa3mepom 3epHa. CTpoeHne KpncTannmyeckoro Cnmtka.

Tema 7. OcHOBbI Teopum cnnasoB. Buabl cnnasos. Npasuno ¢gas. TepMuyeckun aHanus.
MNMocTpoeHue anarpamm COCTOSIHUS.

nekumnoHHoe 3aHsiTne (1 yaca(os)):
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OcHoBbl TEOPUMM CNNaBoB. PacTBOPUMOCTb MaTepmnanos B TBEPLOM COCTOSHUW. Buabl cnnaeos.
TBepObli pacTBOp, MEXaHMYecKasi CMECb, XMMUYeCcKoe coeanHeHne v ap. lNpasmno gas.
Tepmuyecknin aHanuna. OudgodpbepeHumanbHo-Tepmmudecknin aHanms (O TA): Temnepatypa
OunpdepeHunanbHo-ckaHnpyowas kanopumetpus (LCK): Tennota TepMorpaBsumeTpuyeckuii
aHanns (TI'A): macca TepmomexaHudeckunm aHanns (TMA): nuHernHbIn pasmep OunatomeTpus
(Owvn): 06béM OuHamnyeckmnin MexaHnyeckmnin aHanns (OMA): MmexaHnyeckas XECTKOCTb U
amopTtuadaumnsa Juanektpuydeckuii Tepmmyeckuin aHanns (LITA): onanektpudeckas NpoHNLAEMOCTb
n KoatpduumeHT notepb AHanna Bblaensembix rasos (['TA): razoBble NPOAYKTbI PA3M0XEHUS
TepmoonTtuyeckuin aHanna(TOA): onTudeckue ceonctea BnayanbHoO-NoONMTEPMUYECKNIA aHANN3
(BMA): dbopma JlazepHbin umnynbcHbli aHanuna (J1MA): TemnepartypHblii npodounb TepMOMarHUTHbIN
aHann3(TMA): marHuTHblEe CBOMCTBA

npaktnyeckoe 3aHsitne (1 4aca(os)):

lMocTpoeHune anarpamm coctosHUS. MprHLUMNbLI 1 NpUMepbI

Tema 8. lnarpammbl COCTOSIHUSI ABOWHbIX cnnasos. [paBnno oTpes3Kos.
npaktnyeckoe 3aHsitne (1 4aca(os)):

Junarpammbl COCTOSHMS OBONHbIX CNNaBoB. [uarpamMma cocTosHMS CNNaBoB C HEOrPAHUYEHHOM
PacTBOPMMOCTbIO KOMMOHEHTOB B XWAKOM M TBEPAOM COCTOSAHMU. [narpamMma cocTosHUsS
LBYXKOMMOHEHTHbIX CMNaBOB C OrpaHNYeHHOM PACTBOPUMOCTbIO KOMMOHEHTOB B TBEPAOM
COCTOSiHMW. [lnarpamMma coCTOSIHMS CNNaBOB, KOMMOHEHTbI KOTOPbIX 00pa3ytoT yCTON4YMBbIE
XUMUYECKNE COeanHeHMs. [lnarpaMmMbl COCTOSHUS CMNABOB, KOMMOHEHTbI KOTOPbIX UCMbITbIBAIOT
nonmMopdpHbIe NpespalleHns. MNMpasunno oTpesKos.

Tema 9. lNpaBuno KypHakoBa. CBsi3b MeXAy TUNOM AuarpamMmmbl COCTOSIHUSI ABOMHbIX CM/1aBOB
M cBOMCTBaMun CniaBoB.

JNeKunoHHoe 3aHsitne (1 yaca(os)):
MpaBuno KypHakosa. ictTopusa oTkpbITUS, (OOPMYNNPOBKA, NPUMEHEHNE
npaktnyeckoe 3aHsitne (1 yaca(os)):

CBasb Mexnay TMNOM guarpammbl COCTOSAHUS OBOMHbIX CM1aBOB U CBOWCTBAMU CMaBoB.
ConocTaBneHne N3amMeHeHns TBEpOoCTn, NPOYHOCTU, NNACTUYHOCTN N OarpaMmmbl COCTOAHUA
CcnnaBoOB.

Tema 10. CnnaBbl Ha ocHoBe Xene3a. XXeneso u ero cnnasbl. lonumopdcnam xenesa.
neKuunoHHoe 3aHsitne (1 yaca(os)):

Cnnasbl Ha ocHoBe xene3a. KoMnoHeHTbl 1 ¢oasbl B cnnaeax xenesa. BnvsHue nervpyowwmx
3N1EMEHTOB Ha CTPYKTYpPY W CBOWCTBA CMnaBa.

npaktnyeckoe 3aHsitne (1 4aca(os)):

Monnmopdounam xenesa. Anba-, ramma-, genbTa- Xenesa. Temnepatypbl NOMMMOPGHbIX
npeBpaLLeHNia.

Tema 11. OluarpamMmma COCTOSIHUSA CM1aBOB Xenes3a C YyrnepoaomM.

nekumoHHoe 3aHsitTne (1 yaca(os)):

,D.Vlal'paMMa COCTOsAHNA CnnaBoOB Xeneaa C yrneponom. KOMMOHEHTHI 1 pasbl. ,ﬂmarpaMMa
COCTOSHUS XEeNne30?UueMeHTHT. JJ,l/larpaMMa COCTOSAHUA xeneao?rpacpm.

npakTudeckoe 3aHsitne (2 yaca(os)):

Hwnarpamma cocTosiHma CcnnaeoB Xenesa ¢ yrneponom. BnmaHue konnyectsa yrnepona u npumecem
Ha cBoncTBa cTaneun.

Tema 12. YrnepoaucTtbie ctanu. BnusHue xmmcocTtaBa Ha CTPYKTYpYy U CBOMCTBa CTanM.
BnunsiHue npumecen Ha cBoncTBa ctanen. Knaccucpukaumsa 1 MapKMpoBKa yrnepoaucTbix
cTtanen.

JNleKunoHHoe 3aHsitne (1 yaca(os)):

YrnepogucTtble ctann. XuMn4eckuin coctas. BnnsgHue konuyecTtsa yrnepona n npMMecen Ha
CBOWCTBA YrnepoancTbix ctanen. BnmaHmne nernpyrowmx snemMeHToB Ha CTPYKTYpPY 1 CBOMCTBA
yrnepoaucTbIx ctanen.

npaktnyeckoe 3aHsitne (1 yaca(os)):
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Knaccugomkaums 1 MapkupoBka yrnepoaucTbix ctanein. Metonbl OLEHKN cocTaBa yrnepoauncTbixX
cTanen.

Tema 13. UyryHsl. MNMpouecc rpacoutnsaumum uemeHtuta. benble, cepble, BbICOKOMPOYHbIE U
KOBKME 4yryHbl. [lonyyeHne KOBKOro 4yyryHa. BamsHme npmmecen Ha CBOMNCTBa YyryHOB.
NMpumeHeHMe YyryHoB B MalLMHOCTPOEHUU

npakTudeckoe 3aHsitne (1 yaca(os)):

YyryHbl. OnpegneneHune, ceonctea. lNpouecc rpacutnsaumm uemeHTnta. PacnpeneneHue
LeMeHTuTa B YyryHe. Bugbl 4yryHos. benble, cepble, BbICOKONPOYHbIE U KOBKME YyryHbl. [lonyyeHve
KOBKOro 4yryHa. JlermposaHue 4yryHos. BnusHue npumecei Ha cBocTBa 4yryHoB. [1pnMeHeHve
4yryHOB B MAWWHOCTPOEHMM

Tema 14. OcHOBbI lerMpoBaHns ctannu. BnusiHwe nerMpyroLLmX 3/1IeMEHTOB Ha CTPYKTYpY 1
cBoncTBa ctann. Oco6eHHOCTU TepMO06pPaboTKM NNerMpoBaHHbIX CTanemn.

NeKuunoHHoe 3aHsitne (1 yaca(os)):

NervposaHue ctanu. OCHOBHbIE aTarbl NerMpoBaHNsA CTanu. BnsiHue nermpyowmx anemMeHToB 1
TEXHONOrMYECKMX napaMeTpoB NerMpoBaHns Ha CTPYKTYPY ¥ CBOMCTBA CTanw.

npaktnyeckoe 3aHsitne (1 yaca(os)):

TepmoobpaboTka cTanei. TepMuyeckas, XMMMKo-TepMMYecKas, TepMoMexaHmyeckasi 06paboTkm
ctanein. OcobeHHOCTM TEpPMO0OPabOTKM NErMPOBAHHBIX CTANEN.

Tema 15. KOHCTPYKLUMOHHbIE nernpoBaHHble ctanu. Knaccudukauus no HasHa4yeHuio,
LeMeHTMpyeMble U ynydlluaemblie ctanu. Ctanm cneuvanbHOro HasHa4yeHus (MPyXWHHbIE,
LwapukonoaLnnHUKOBbie, U3HOCOCTOMKME U T.M.).

neKkuunoHHoe 3aHsitne (1 yaca(os)):

KoHCTpyKUMOHHBIE NnernpoBaHHble ctanu. Buabl, Mapknposka, nonydeHne. Knaccndgmkaums no
Ha3Ha4YeHuIo, LLEMEHTMPYEMbBIE U yy4yllaeMble cTanu. Buabl, MapknpoBka, nonyyeHue.

npakTudeckoe 3aHsitne (1 yaca(os)):
Cranu cneumanbHOro HasHadeHus. Buabl, MapknpoBka, nonyyeHue.

Tema 16. UHCTpyMeHTanbHble NnerMpoBaHHble cTanu. Pexyliuve, Teniocromkue,
6bicTpopexywme ctanu. LLitamnoBble ctanu. Ctanu pnsi MepuTesibHbIX UHCTPYMEHTOB. Ctanu u
cnnaBbl ¢ 0co6bIMU cBOMCTBaMU. HepXxasetoLume, XaponpoyHbie, MarHUTHbIe, HEMarHUTHbIE
cranu. Ctanm 1 cnnaebl C 0CO6bIMU TENNOBLIMU CBOMCTBaMU. DNIEKTPOTEXHUYECKUE CTanu.
Cranm 1 cnnaebl ¢ 0c06bIMU cBOMCTBaMU. MarHUTHbIE M ANEKTPOTEXHMYECKUe cTanu u
cnnasbl. CBepXNpoBOAMMOCTb U CBEPXNPOBOASILLLUE MaTepuabl.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

MHCprMeHTaﬂbele nernpoBaHHbIE CTAlN. Buapl, MapkKunpoeka, nojiydeHune. Pexyume,
TennocTonkue, 6b|CTpope>Kyu.u/|e ctanu. Buabl, MapkKunpoeka, nojiydeHune. lWramnosble ctanu. Buapl,
MapkKunpoeka, nojsiy4yeHune. Cranu ons MePUTEJIbHbIX NHCTPYMEHTOB. Buabl, MapkKunposeka, nosy4yeHue.
Ctanu n cnnasbl C 0COObIMM CBONCTBAMM. Buabl, MapkKunpoeka, nojiydeHune. HepxaBeroume,
KaporpoyHble, MarHnTHble, HEMarHUTHble CTanu. Buapl, MapkKunpoeka, nojsiy4eHune. Ctanu n cnnasbl C
0CObObIMU TEMNOBLIMM CBONCTBaMM. Buabl, MapkKunposka, nosy4yeHue. aﬂeKTpOTeXHVI‘-IeCKI/Ie cranu.
Buapl, MapkKunposeka, nosiy4eHue. Crtanu n cnnasbl C 0COObIMM CBONCTBAMMN. Buabl, MapKnpoBkKa,
nony4yeHune. MarHuTHble U1 ANEeKTpOoTEXHNHECKNE CTal 1N Cniasbl. Buabl, MapkKmnposka, nonyy4yeHue.
CBGpXﬂpOBO,D,I/IMOCTb N cBepxnposogsumne martepuannbl. Buabl, MapkKnpoeka, nojiydeHune.

Tema 17. OcHOBbI TepMoo6paboTku cTanu. Pa3oBble NPeBpaLLEeHUs B CTaNsIX NPU HarpeBse U
oxnaxmneHun. AycTeHn3aums, nepnMTHoe U MapTeHCUTHOe npeBpalleHus. MpeBpalueHue npu
oTnycke.

neKkuunoHHoe 3aHsitne (1 yaca(os)):

OcHoBbl TepMoobpaboTku ctanu. Llenb n cnocobel. ®a3oBble NpespalleHns B CTansx npu Harpeee u
oxnaxpaeHumn. OTXur, HopManuaaumsi, 3akasnka, oTryck.

npaktnyeckoe 3aHsitne (1 4aca(os)):

AycTeHnsaums, NnepamTHoe N MapTeHCUTHoe npespalleHns. CTpykTypa MapTeHcuTa. MpeBpalleHune
npw oTnycke.

Tema 18. MNpakTnka Tepmoo6bpaboTkm cranu. TexHonorus Harpesa. OTXuUr cTanu u ero
BUsIHWE Ha CTPYKTYpY U CBOMCTBA. 3aKanka yrnepoauctbix ctaner. OTnyck cranen.
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nekumnoHHoe 3aHsitne (1 yaca(os)):

MpakTtuka TepmoobpaboTkm ctann. Cnocobbl U TexHUKa. TexHonorus Harpesa. TemnepaTypHble
nmanasoHbl Harpesa ctanu. OTxur ctanu. OnpeaeneHune 1 BAMSIHUE Ha CTPYKTYPY U CBOMCTBA.
Buabl oTxxura ctanei.

npakTudeckoe 3aHsitne (1 yaca(os)):

3akanka yrnepoaucTbix ctanen. OnpeneneHuve. Bugbl. TemnepatypHble amnanasoHbl. Bpems
TexHonornyeckmx onepaumin. Otnyck ctanen. OnpegeneHvne. Buabl. TemnepaTypHble OnanasoHbl.
Bpemsa TexHonormnyeckux onepauui.

Tema 19. XuMuko-tepmmueckas o6paborka cTanm: OCHOBHble 3aKOHOMEPHOCTH, LiIeMEeHTaLLus,
a30TMpOBaHWe, LMaHMPOBaHNe, HUTPOLLIEMEHTaUusl, cunmuuposaHue, 6opuposaHue.
Ounddy3nmoHHas MeTannn3aums: XpoMMpoBaH1e U anuTupoBaHme.

npaktnyeckoe 3aHsitne (2 4aca(os)):

Xummko-Tepmuyeckas obpabotka ctann. Onpenenenne. Buabl. OCHOBHbIE 3aKOHOMEPHOCTM.
LlemeHTtauus. Cxema, cnocobbl, BNsSiHME Ha cBOCTBa cTanun. A3oTnpoeaHme. Cxema, cnocobbl,
BNMsIHWE Ha cBoicTBa ctann. LlmaHnposaHmne. Cxema, cnocobbl, BNMSIHWE HA CBOCTBA CTau.
HutpouemeHTauns. Cxema, cnocobebl, BNnsHNE Ha cBoincTa ctanu. CunnumposaHue. Cxema,
crnocobbl, BNMSHME Ha cBovicTBa ctanu. boprposaHne. Cxema, cnocobbl, BNINSHME HA CBOMCTBA
ctann. Andbdy3noHHas MetTannnaaumns: XpoOMMpoBaHne 1 anutupoBaHue.

Tema 20. LiBeTHbIe MeTannbl U cnnasebl. Cninaebl HA OCHOBe Meaun. CBOMCTBa U NMPUMEHeHne
menu. MenHo-HuKeneBble crnnaBbl. BpoH3bl M X TepMnuyeckasa obpaboTka. JlaTyHu u nx
TepMuuyeckas o6pabotka. lMpumeHeHne MeOHbIX CNIaBoB.

JNeKLuMoHHoe 3aHsiTue (1 Haca(os)):

LiseTHble meTannbl 1 cnnaebl. OnpenenerHne. Buabl. Cnnasbl Ha ocHoBe meaun. CBoicTea u
npumeHeHne megun. MenHo-Hukenesble cnnasbl. MapkupoBka, CBONCTBA, NPUMEHEHWEe. BpoH3bl 1 nx
TepMmnyeckas obpabotka. MapkupoBka, CBOMCTBA, NPUMEHEHMUE.

npaktundeckoe 3aHsitne (1 yaca(os)):

NatyHn n nx Tepmmyeckas obpabotka. Mapknposka, CBONCTBA, NPUMEHEHMNE. [TpUMEHeEHNE NPOYMX
MEeLHbIX CMNaBOB.

Tema 21. Cnnasbl Ha OCHOBE aNnlOMUHUA U MarHuga. CBoncTea antoMMHUSA. JIutenHble N
nedopMupyembie antOMMHUEBbIE criaBbl. JopantoMuHbl U UX TepMoobpaboTka. MpumeHeHue
antomMuHueBbix cnnasoB. MapkupoBKka LBETHbIX MeTan/ioB U CNiaBoB.

nekumnoHHoe 3aHsiTne (1 yaca(os)):

Cnnagbl Ha OCHOBE antoMUHUS U MarHust. Onpenenenve. Buabl. CBoicTBa antoMuHms. Mapkmnposka,
CBOICTBA, NPUMEHeHMe. JluteiHble 1 nedopMmpyeMble antoMUHMEBbIE crnaBbl. [opantoMuHbl U 1X
TepmoobpaboTtka. MapknpoBska, CBOACTBA, NPUMeEHeHWe. [prMeHeHne NPoYMx antoMUHNEBBIX
CrnaBoB.

npaKkTudeckoe 3aHsitne (2 yaca(os)):
MapkunpoBka NpoYmx LBETHbIX METANNOB U CMNaBoB.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLMMNIUHBI (MOLYNSA)

Bunpbl
N Paspen Cemecrp| HeAaens | camocrosTensHoi Tpynoemkocts ;%%%:L‘;‘T’:;Egg;
DucuvnnuHb cemecTpa paboTbl (B yacax) GO
CTYLEHTOB P

Tema 4. MeToapl

N3MepPEeHns TBEPLOCTU

(MeToobl BpnHenns,

Poksenna, Bukkepca,).

4 OnpegneneHve ynapHom
" |BA3KOCTI METaNNIoB u

CNNaBoB..
PeHTreHoCTpyKTYypHOE
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Buabi
N Paspen Cemectp| HeAeNs | camocTositenbHom TpyaoemKocTh ;ﬂ%ﬁ:hﬁ?:;ﬁﬂgz
JucumnnuHbl Pcemectpa pa6oTbl (B yacax) a6oTbl
CTyOEeHTOB P
Tema 11. Ounarpamma MOAroToBKa K KOHTpONbHas
11.|cocTOAHNSA cnnasoB 4 8-9 [KOHTpONbHOM 8 pa6oTa

5. loeRsenesa g yrnepogom aboTe
SRS ’ |
nOCKow&-ﬂme%HBuﬁgca HBI‘IOCpe CTBEHHQ CBA3aHbl C rIpOBC ONMbIMAN B C BpeMeHHbIX Hay‘-IHbIX

naféop‘ﬁ%ggggmmﬂm N paspaboTkaMn, To MOXeT BbITH chopMynnpgBaH nepeyeHb
padoT, KaIQRRIR MOTYT NeYb B OCHOBY ANMNIOMHbIX (NpoekToB) pabqT, a TakXe CMUCOK Hay4HOM

INTePYRRLEfSRIETaBNeHs 9630pa inteparypsbi.
Telbl (ARETRPRRIY WUMEKIAAB (NpoekfoB) paboT:

Vnp%‘%ﬁ@'ﬁ&zﬁgﬁm nopbilwatolie KoaopULIMEHT OTPAXEHENs aBTOMOBUNbHbIX 3epKarn.
[ ok DRGSR WvpOKonofiocHbIe Bepkana
-IeCI#MU@@?MéHbtﬁsB@I?@DﬁM
Bblcooﬂaama]mnémnmnemp N4eCKnE 3epkang C BbICOKOM Ny4eBON MPOYHOCTbIO.

Heo|ﬁ_ﬁ8 AW onTuueckne nokpbIThS.

Xasetouue,
>KapOTIPOYHBIC, NnoAroToBKa K
HUB®EpencTBa ons| TekyLerolicoH Hﬁ@fbﬁ? eMgcTu, homeXyPeanioIaLIS
arrecTEAWA HOTH ST 86 BBOEHNSA OUGUUNNIUHBI U Y4eOHO-MeToanyeckoe opecneyeHme

BHOWGREO0TbI CTYAEHTOE
0Cco06bIMM TEMNNOBLIMU

CBOVICTBAMM.
TeMa JoRE8REHME: KBagsUchbIKaums MaTepuanos. Kpuctanimieckoe CTpOgHUE MeTansos.

o)

Al

: KWHHWMKM uHaekchbl. [lechekTbl KpUcTannos n UX BAUSIHUE Ha CBOMCTBaA.

KpaegMémiguiriokbie aucnokaumn. Teopetutieckas n peanbHasi MPOYHOC
9NEKTPOTEXHNYECKME

3atet N 1 CNNaBbl. y .

Tema HB&EBMHM‘T‘E"W Hanu3.|MakpodrpyKkTypHbi aHaim3. MexaHu4yeckue CBOMCTBA
Mero JTOBEIXHOCTHBIX M BHYTPEHHUX AedoekroB. MexaHW4eckue CBOMCTBA.
Uchbitgy 3,RACTAXEHMe.

3ayet

Tema 4T MeronsDysmepeHus TBepanoctn (Metoanl bpuHenns, Roksenna, BUkkepca,).
Onpeeiattos yARRKAE BRASKOCTU METANNIOB W cniaBoB. PEHTIEPHOCTPYKTYQHOE uccnenoBaHue

OBazaEAsieB4Ynensl pedbepara: TUTynbHbI nncT ConepxaHue BeeaeHne ODcHoBHAs YacTb,
g FIO,EI,I'OTOBKa K 3

32Ok T oe nuteparypbl 4 14 o3eHTA npeseHTauuns
Tema § ﬁwl 85” nedopmaums| v peru SANMsaLivg MeTannos. BnuiHMe Haknena Ha
CBOWC[BE Vlcnonb BaHMe| HaK/iena B MalLMHOCTPO@HMU. Pa3pylueHue MeTanna.
CeepXH epuvanos. PekpuctamnsaumnoHHbIi oTXuUr. XonogHasi n ropsiyas
06a8 59 gT nn asneHmneMm. MNMoHsATHE XapoOnNpPOYHOCTHU.

Tema @/ 3aOHbI KpMCTannus@.uu Merannos. CBoﬁo,u.Hasl aHeprusa waHTponusa. CKpbitas
TermoTa KPpUCTAINMA3aOdnA. AMOPTOHBIE METAITBI. anaBneHwe Pd3MEPOM 3€EpPHAd. CTpOEHVle
KpucCTaninyeckoro cnurka.

3a4et

Tema 7. OcHOBbI Teopum cnnasoB. Buabl cnnaeoB.. Npasuno ¢a3s. TepMuueckun aHanus.
MNMocTpoeHue auarpaMm COCTOSIHUS.

3ayeT
Tema 8. [inarpammbl COCTOSIHUA OBOMHbIX cnnaBoB. [paBuno oTpe3KoBs.
3ayeT

KTPOHHBL H

1%
BEPCPITET

TAHECAAR CHTTEMA Ky
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Tema 9. HpaBMno KypHaKOBa. Cssi3b mMexay TMnomMm gunarpammbl COCTOSAHUSA OBOMHbIX CMJ1IaBOB
1 CBOMCTBaMU CMn/aBoOB.

3ayet
Tema 10. CnnaBbl Ha ocHoBe Xene3a. XXeneso u ero cnnasbl. lMonumopcnsm xenesa.
3ayet

Tema 11. luarpamma COCTOSIHUSA CMNNaBoOB XeJsie3a C Yyrnepoaom.

KOHTpOnbHas paboTa , NpUMepHble BONPOCHI:

1. o omarpamme COCTOSIHMS Xene3o-yrnepos onpenentb pasoBblil COCTaB CTanen pasnnyHbIx
MapoK Npu pasnunyHbix Temneparypax ti, t2, t3, t4. 2. [NocTpouTb KpmMBblE OXNAXAEHUS yKa3aHHbIX
Mapok ctanei. 3. CxemaTtnyHo n306pasnTb CTPYKTYPY YKasaHHOW Mapku cTtanw. ,

Tema 12. YrnepoaucTbie ctanu. BnnsaHmne xumcocrasa Ha CTPYKTYpy U CBOUCTBa CTanw.
BnusiHue npuMmecen Ha cBorcTBa cTaner. Knaccudpumkaumsa u mapKkmpoBsKa yrnepoaucTbix
cTanemn.

3a4et

Tema 13. UyryHsl. Mpouecc rpacoutnsauum uemeHtuta. benble, cepble, BbICOKOMPOYHbIE U
KOBKMWE YyryHbl. [lonyyeHmne KOBKOro 4yyryHa. BamsiHme npmmecen Ha cBONCTBa YyryHoB.
NMpumeHeHne YyryHoB B MalLMHOCTPOEHUU

3a4er

Tema 14. OcHOBbI NerMpoBaHns cTanu. BnusiHme nervpyroLLmx 31eMEeHTOB Ha CTPYKTYpY 1
cBoucTBa ctann. Oco6eHHOCTM TepMO06pPaBOTKM NerMpoBaHHbIX CTanewn.

3a4eTt

Tema 15. KOHCprKLIMOHHbIe nernpoBaHHble CTanun. KﬂaCCVI(bI/IKaLIMSI no Ha3Ha4YeHuto,
LUeMeHTUupyembie U yny4dllaembie CTanu. Cranu cneuunanbHOro HasHadyeHusi (npy)Kvu-lele,
wapukKkonogLwvnHuUKoBble, M3HOCOCTOMKME U T.I1.).

3a4eT

Tema 16. UHCTpyMeHTanbHble nerMpoBaHHble cTanun. Pexyuiue, TeniocTtonkume,
ObicTpopexywme ctanu. LLitamnoBble ctann. Ctanu pnsi MepuTesbHbIX UHCTPYMEHTOB. Ctanu m
cnnaBbl ¢ 0co6biMM cBOMCTBaMU. HepXxaBeloLwye, XaponpoyHbie, MarHUTHbIe, HEMarHUTHble
cranu. Ctanu v cnnaebl C 0CO6bIMK TEMIOBLIMUA CBOMCTBaMU. DNIEKTPOTEXHUYECKUE CTaNN.
Cranu u cnnaBbl ¢ 0c06biMK cBOMCTBaMWU. MarHUTHbIE M ANEKTPOTEXHMYECKHUe CTalu U CnnaBbl.
CBepxnpoBOAUMOCTb U CBEPXNPOBOASLLLME MaTepuasbl.

npes3eHTauus , NpUMepHbIe BONPOCHI:
O6beMm 10-20 cnapos Hoknapg He 6onee 10-15 MUH

Tema 17. OcHOBbI TepMOO6paboTKu cTanu. Pa3oBble NpeBpaLLEeHUs B CTaNsiX NPU Harpese U
oxnaxnpeHuu. AycteHusauusi, nepaMTHoe U MapTeHCUTHOe npespaLteHus. Npespall.eHne npu
oTnycke.

npes3eHTauus , NpMMepHble BONPOCHI:
O6beM 10-20 cnapos Hoknapn He 6onee 10-15 MUH

Tema 18. NpakTnka TepmoobpaboTkm ctanu. TexHonorns Harpesa. OTXWUr CTanu M ero BNNsIHNe
Ha CTPYKTYpYy M cBOUCTBA. 3aKasnka yrnepoauctbix ctanen. OTnyck cranen.

3aver

Tema 19. XuMuko-Tepmmyeckasi 06pabortka cranm: OCHOBHble 3aKOHOMEPHOCTU, LLleMEHTaLLUS,
a30TMpoBaHMe, LMaHUPOBaHUEe, HUTPOLLIEMeHTaL s, CUIMLUpoBaHue, 60pupoBaHue.
Adudhpy3noHHas MeTannnmsaumns: XpoMUpoBaHue N anuTupoBaHue.

3a4et

Tema 20. LLBeTHble MeTanbl M cnnasbl. CnnaBbl Ha ocHoBe Meau. CBOMCTBa U NpUMEHeHne
menu. MepHo-HUKeneBsble cnnasbl. BPoH3bl N X TepMuueckasa obpaboTtka. JlaTyHu u nux
TepMuyeckas obpaborka. MpumeHeHne MeHbIX CNNABOB.

3a4eTt

Tema 21. CnnaBbl Ha OCHOBe a/IlOMUHUA U MarHus. Ceomnctea antoMUHUSA. JlutenHble n
nedopMupyemble antoMMHUEBbIE CriNaBbl. [opantoMUHbI U X TepMoobpaboTtka. MpumeHeHne
antoMuHueBbIX cnnasoB. MapkupoBKa LBETHbIX MeTan/IoB U CNiaBoB.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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3auet
Utorosas ¢popmMa KOHTpons
3auet

[MprMepHbIe BONPOCHI K 3a4eTy:

CnnCOK KOHTPOSbHbBIX BOMPOCOB K 3a4eTy.

. ATOMHO-KpUCTannnyeckoe CTpoeHne MeTtannos. AHU30TPONUS B KpUcTannax.
. CoicTtBa MeTannos.

. OCHOBHbIE TUMbl MEXATOMHOW CBA3N.

. OCHOBHbIE BMIbl KPUCTANNNYECKON peWweTKn MeTansos.

. AHn3oTpONNS B KpUCTannax.

. Annotponus B MmeTannax.

. [loHsATWE O AmMcnokaumsax u gpyrux gedekrax Kpuctannm4eckomn peweTku.
. ToYeyHble gedekTbl.

9. IluHenHble nedekThl.

10. [loBEpPXHOCTHbIE OEXDEKTHI.

11. Kpnctannusauns metannos.

12. OCHOBHblE MEXaHMYECKUE CBOMNCTBA MATEPMAanoB 1 METOLbI UX UCCNEOOBAHNS.
13. CTpoeHne MeTannnm4yecknx cnnasos.

14. Nedopmauns. BHyTpeHHME HanpsxeHus.

15. JluHenHas, ynpyras, nnactnyeckas gegopmauus.

16. [IncnokaLMOHHbI MEXaHU3M NNacTUYeCcKon aedoopmaLmm.

17. OcobeHHOCTM NnacTuyYeckor aedpopMaumm TEXHUYECKMX METANOB.

18. Haknen meTtanna kak pesynbTar XONoA4HON nnactTu4eckon gecopmaunn.
19. Haknen v pekpuctannusauus.

20. TBepOocCTb, NIACTUYHOCTb W YNPYrocTb Marepunana.

21. MNoHaTne cnnaBa, METaNNNYECKOro cnnaea. dneMeHTapHble ouarpamMmMbl COCTOSHUS
LBYXKOMMOHEHTHbIX CUCTEM, YeTblpe TUMNa anarpam.

22. Xenesoyrnepoguctble crinasbl.

23. MrKpOCTpYKTYypa XenesoyrnepoamncTbix CniaBoB, X Xummyeckuin coctas. OCHOBHble
CTPYKTYPHbIE COCTaBNSAIOWMNE XENE30yrNepoanCTbIX CraBoB.

24. XenesoyrnepoancTble cnnasbl (CTanu v YyryHbl), anarpamMmma COCTOSHUS CUCTEMbI Xeneso ?
yrnepoa.

25. Knaccudpukaumns yrnepoaucTtbix cTanem.

26. Ctann 0b6bIKHOBEHHOrO Ka4yecTBa.

27. YrnepoOucTble Ka4eCTBEHHbIE CTanu.

28. YrnepoaucTtble NHCTPYMEHTANbHbIE CTasNW.

29. YUyryHsbl.

30. JlernposaHHble ctanu. Knaccudpukauums.

31. MapkunpoBka nermpoBaHHbIX CTanen.

32. MNoHaTne Tepmmnyeckoit 06paboTtkin. CyWwHOCTb M3MEHEHWIA B CTaNM NPU TepMUYeckoin obpaboTke,
cTagun NpesBpalleHnii aycteHnTa ¢ obpas3oBaHMeM psaa XxapakTepHbIX CTPYKTYP.

33. OCcHOBHbIe BUObl TEPMUYECKO 00paboTkmM cTanei; Luenb Kax,aoro Buaa TepMmnyeckoi
obpaboTku.

34. Bugbl xumMmko-Tepmmyeckor obpabotkm ctanu, obnactu nx npumeHeHus. Ctaamm npouecca.

35. dusnyeckas CywHOCTb XMMUKO-TEPMMYECKO 06paboTkm cTanu, napameTpbl U PeXnMBbI,
CBOWCTBa NOBEPXHOCTHOrO CNOA.

36. ANIOMUHUIA U ero crnnasbl.

0O NO O~ WDND =

KETPOHHBH
EEPCHTET
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37. Menb 1 ee cnnasbl. MapkupoBka natyHu n 6poH3bI.

7.1. OcHOoBHas nuTeparypa:

1. XynokopmoBa, P.H. MaTtepnanoseneHue. MpakTnkym [OnekTpoHHbIn pecypc] : y4eb. nocobue /
P.H. Xynokopmosa, ®.W. lNaHTeneeHko, [.A. XynokopMoB. ? InekTpoH. gaH. ? MuHck : Hosoe
3HaHue, 2014. ? 311 c. ? Pexum goctyna: https://e.lanbook.com/book/64756. ? 3arn. ¢ akpaHa.
2. KpynuH, KO.A. MaTepnanoBeneHune cneucnnaBoB. Koppo3noHHOCTOMKe Matepuansl. YuebHoe
nocobue [OnekTpoHHbI pecypc] : y4eb. nocobue / HO.A. KpynuH, B.B. ®dunmunnosa. ? OnekTpoH.
naH. ? Mocksa : MVCUC, 2008. ? 152 c. ? Pexum poctyna: https://e.lanbook.com/book/1839. ?
3arn. ¢ aKkpaHa.

3. Meggenesa, C.B. MatepnanoseneHune. Hemetannuyeckue matepuansl. Kypc nekumm
[OnekTpoHHbIN pecypc] : y4eb. nocobue / C.B. Meneenesa, O.M. MamaypuHa. ? SnekTpoH. aaH. ?
Mocksa : MUCUC, 2012. ? 73 c. ? Pexum goctyna: https://e.lanbook.com/book/47429. ? 3arn. ¢
SKpaHa.

4. Borogyxos, C./N. Kypc matepmnanoseneHus B BONpocax 1 0TBeTax [ONeKTPOoHHbI pecypc] : y4yeb.
nocobue / C.N. borogyxos, A.B. CnHioxuH, E.C. Ko3uk. ? 9nekTpoH. gaH. ? Mocksa :
MawwuHocTpoeHune, 2014. ? 352 c. ? Pexum goctyna: https://e.lanbook.com/book/63212. ? 3arn. ¢
aKpaHa.

5. CoBpeMeHHble Npobnembl METaNNyprum n matepmanoBeneHns 6naropoiHbix METANOB
[OnekTpoHHbIN pecypc] : y4eb. nocobue / C.W. loneiiT [n ap.]. ? OnekTpoH. aaH. ? Mockea :
MWCINC, 2012. ? 196 c. ? Pexum goctyna: https://e.lanbook.com/book/47428. ? 3arn. ¢ akpaHa.

7.2. JlononHuTenbHasa nuteparypa:

1. MaTtepnanoBegneHue: YyebHoe nocobue / B.A. CtykaHos. - M.: N[ ®OPYM: HNL NHdpa-M,
2012. - 368 c.: un.; 60x90 1/16. - (MpodpeccrnoHanbHoe obpasosaHue). (nepennet) ISBN
978-5-8199-0352-0

Pexwum poctyna: http://znanium.com/catalog/product/346579

2. MaTepuanosegneHune: YuebHoe nocobue / V.C. Oasbigosa, E.J1. MakcuHa. - 2-e naga. - M.: UL,
PNOP: HL MH®PA-M, 2014. - 228 c.: 70x100 1/32. - (BINO: bakanaepuart). (06noxka, kKapm.
goopmar) ISBN 978-5-369-01222-2 Pexum goctyna: http://znanium.com/catalog/product/413652

3. MarepunanoseneHue: YuebHuk / B.T. BatneHkos, I".I'. Cedoepos, A.J1. DomeHko, I".I". Cedepos;
Mogn pen. B.T. Batuenkosa. - M.: HALU UH®PA-M, 2014. - 151 ¢.: 60x90 1/16. - (CpenHee
npogoeccrnoHanbHoe obpasoBaHue). (nepennet) ISBN 978-5-16-005537-4, 500 ak3. Pexum
nocrtyna: http://znanium.com/catalog/product/417979

7.3. UHTepHeT-pecypcChbl:
JononHuTtenbHasa nutepaTypa no MatepuanoseneHuio - http://www.ph4s.ru/book_tribo.html

Koppo3noHHasi CTOMKOCTb 0ObIYHbIX METANNINYECKMX MATEPUANOB -
http://www.dpva.info/Guide/GuideMatherials/ApplicationLimitsTables/ChemicalResistanceTableVar2/

O6opynoBaHue n Metoabl MUKpockonum - http://www.eurolab.ru/mikroskopiya_metody
CnpaBo4HVK KOHCTPYKTOpPA - http://spravconstr.ru/sprav/v1-chapter2/
dusnyeckne 0CHoBbI MaTepuanoseneHus - http://bars.kfu-elearning.ru/course/view.php?id=1348

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne oUCLMUNINHbI(MOAYNS)

OcBoeHve oncunnavHbl "®usnyeckne OCHOBbI MatepuanosefeHns" npeanonaraeT NCNonb3oBaHne
CnenylowWero MmaTepuanbHO-TEXHUYECKOro 0becneyeHmns:

PervncrpaumnoHHbI Homep 868130818 SAEKTPOHHBIH
il VHHBEPCHTET
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTeYHol cucteme " BrnbnuoPoccurka", 4OCTYN K KOTOPOW NpefoCcTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKUMN akTyanbHON Hay4HOR 1 y4ebHo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BeoyLmx pOCCUNRCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U34aHUS Ha aHTIMACKOM S3blKe BeOyLWMX aMepPUKaHCKNX n
€BPONEeNCKMX N30atenbCTs, a Takxe peakme U ManoTMpaxHble N3aaHnsa POCCUACKUX PErMOHaNbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbIA AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTefibHOro NpoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSM henepanbHbIX roCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HOBOro nokoneHus.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHenwmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANN(ULIMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedeparbl, guccepraLmm, SHUUKNONEeaNn, CAOBapy U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BCeM TpeboBaHMAM chefepanbHbIX rOCyAapPCTBEHHbIX 0Opa30oBaTeNbHbIX CTAHAAPTOB BbICLIENO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nurepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCA B HAMYUN B
9NEKTPOHHO-bMbnmoTeyHom cnucteme MiaparenbcTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N30aTenbCTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a Takxe 3N1eKTPOHHbIE BEpCUn
Nepuoanyecknx n3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "flaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTtepatype N Hay4HbIM
nepuoanyeckmm n3gaHnsM no MakCmManbHOMY KONMMYECTBY NPOCOUIbHbBIX HAnpasneHnn ¢
cobnogeHneM BCex aBTOPCKUX N CMEXHbIX NPas.

PervncrpaumnoHHbI Homep 868130818 SAEKTPOHHBIH
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Mporpamma gucumnnunHel "dursnyeckme oCHoBbl MaTepranoseneHms”; 16.03.01 TexHuyeckas puauka; OUEHT, K.H. JlyuknH A.T.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme "KoHcynbTaHT cTyaeHTa" , OCTYN K KOTOPOI NpeaocTasneH
CTyoeHTaM. dnekTpoHHas bubnuoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenocTaBnsieT
MONTHOTEKCTOBbIN AOCTYMN K COBPEMEHHON y4ebHOI NMTepaTtype no OCHOBHLIM AMCLMNINHAM,
N3y4yaeMbiM B MEOMLUMNHCKUX By3ax (MpeacTaBfieHbl N3aaHns Kak YucTo MeguumHCKOro npoduns, Tak
1 NO eCTECTBEHHbIM, TOYHbIM M 06WeCTBEHHbIM HaykaM). 9BC npenocTaBnsiet By3y Hanbonee nomHble
KOMMAeKTbl HEOBX0AMMO NNTEPaTypPbl B COOTBETCTBUN C TPEOOBAHMSIMI rOCYLAPCTBEHHbIX
obpazoBaTefibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPas.

MynbTUMe LNIAHbIV NPOEKTOP ANs MPOBEAEHNS NEKLIMNIA.
Obyuyatowme N KOHTPONMPYOLWME KOMMbIOTEPHbIE MPOrpaMmbl He TpebytoTcs.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbiM nnaHom no
HanpasneHno 16.03.01 "TexHnyeckas omanka" n Npounio NOAroTOBKU He NPeayCMOTPEHO .
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Mporpamma ancumnnuHbl "dursmyeckmne ocHoBbl MaTepmnanoseneHms”; 16.03.01 TexHuyeckas dusnka; AOUEHT, K.H. JlyskuH Al

ABTOpP(bI):

JNyykun ALT.

S 201 __r.
PeueH3eHT(bl):
danpywuH U.N.

v 201 __r.
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