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Ne

Bun sansatus

HammenoBanwue paznenos, tem, CPC

Koi-Bo

JlomarnHee 3aianue

Pazoen 1. Cmpykmypa u ceoiicmea mamepuanos

Tema 1.1. Beéeoenue 6 oucyunnuny "Mamepuanoeedenue'

1-2

Teopus

OmnpeneneHre MaTepHaIOBEICHNS KaKk HAyKH.
Ponb MeTansioB u Apyrux MaTepualioB B
pa3BUTHH UeToBeUecTBa. BKiIag pycckux n
3apyOeKHBIX YUEHBIX B CTAHOBICHUH U
pa3BUTHH HayKH 0 MaTtepuanax. Poip
MaTepUalIOBEACHUS B Pa3BUTHH
MAaIIHHOCTPOCHHUS.

2

Tema 1.2. Cmpoenue memannos

3-4

Teopus

Mertanibel B IEpUOJUUECKON CHCTEME
Mengeneesa. Kpucrammueckoe cTpoeHue
MeTaJUIOB. THUIIBI KPUCTAINIMYECKUX PEIICTOK
METaJIoB.

2

5-6

Teopust

ITocTpoeHne KPUBBIX OXTAXKACHUS.
[Momumopdu3M. AHH30TPOIHS CBOMCTB
MeTanioB. CMa304yHbIE MATEpHATIBI.

Tema 1.3. Ceoiicmea memannios

Teopust

OCHOBHBIE CBOMCTBA MeTAJUIOB. PH3nyecKue
CBOICTBa METAJIJIOB, XUMHYECKHE CBOMCTBA
METAJIOB.

2

TIPAKTUIECKOE
3aHATHC

Omnpenenenne TBepAocTH 1o bpunHenio,
ompenereHne TeepaocTu no Poksemry,
oInpeneneHue TBepaocTu no Bukkepcey.

11

Teopust

TexHoyornueckrue CBOMCTBA: )KUIKO TEKYUeCTb,
ycaJlika, CBapuBacMOCTb, 00padaThIBAEMOCTh
JaBJIEHUEM, 00padaTbIBAEMOCTb PE3aHUEM.

IToAroTOBUTHLCS K TEKYIIEMY KOHTPOITIO.

12

TEOPUS

MeTtamisl.

1

Tema 1.4. Cmpykmypa memannoe u Memaiiu4eckux

CH1A808, MEMOObL UX UCCTICO006AHUS

13

Teopust

[Tonsarue o cTpykType. MacmTab cTpyKTyphl:
Makpo, MHKpo. Kpucrayuimaeckas CTpyKTypa.
CtpoeHmne peasbHbIX KpUCTAIIOB. JledexTs
KPHCTAJUIMYECKOTO CTPOEHUs. Buibl 1eexToB.

1

14-15

MMPAKTUYCCKOC
3aHATHE

Pemenne 3a4a4 110 OIIPEACICHUIO ITapaMETPOB
06p8.3]_[0B JJIA UCIIBITAHWUSA HA PACTAKCHUC.

16

MpPaKTHYECKOEe
3aHSTHE

MakpoaHanus, peHTT€HOCTPYKTYPHBIN aHaIIn3,
TEPMUYECKHI aHaTH3.

Tema 1.5. Memoowt uccnedosanus CmpyKmypbl Mamepuanos

17-18

TEOPUS

TepMoguHaMHUECKHE YCIOBUS IPOTEKAHUS
kpuctaiuzanuu. [loHsTre o 3epHe, rpaHuile
3epeH. BiusiHue cTeneHu nepeoxyiaXkaeHus Ha
BEJIMYMHY 3epHa. [lepBuuHas u BTOpu4Hast
kpuctayuzanus. Tunsl craBos. [Touarus:
(a3za, CTpyKTypHas COCTaBJISIONIA.

2

19-20

TEOPUS

Huarpamwmer 1, 2, 3 pona (6e3 pacTBOpEMOCTH
KOMIIOHCHTOB, C HeOFpaHH‘IeHHOﬁ
PacTBOPUMOCTBIO, 3BTEKTHYECKOTO THIIA C
OTPaHUYCHHOW PaCTBOPHUMOCTHIO). CBS3b
MEXIY auarpaMmamMi COCTOSAHHUA U CBOMCTBaMH.

[MoaroToBUTHCS K TEKYIIEMY KOHTPOITIO.

21

Teopust

MeTo/BI HCCIIETIOBaHUS CTPYKTYPHI
MaTepHaoB.

Paszoen 2. Kenesoy2nepooucmeie cnnagoi

Tema 2.1. Memanaypzuueckoe npou3zeo0cmeo uyzyna u cmaiei
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22-23

TeopHus

ITpousBoxcTBO uyryHa. OCHOBHBIC BUIBI
pyzHoro ceipba. Oboramenue pyasl. TomimBo,
(I1r0CHI, OTHEYIIOpHBIE MaTepUalbl. BrimiaBka
YyryHa B JOMEHHOH 1eun. deppocIuiaBsl.
JIuTeiiHbli 4yTryH, NpEesIbHbII YyTyH.
IIpou3BoncTBO cTanu. MapTeHOBCKHUE MEYH.
WHykunoHHbIe KOHBEPTOPHBIE, IIIa3MEHHO-
JIyTOBBIE TIEYH.

IMoaroroBuTh COOOIIECHHE
"BHUXpeTOKOBBIN METOJ
Hepa3pylIaroniero KOHTPoss'.

24-25

HPaKTHYECKOE
3aHATHE

MukpoaHanu3 4yryHOB.

IToaroroBuTh COOOIIEHNE
"[lepcrieKTUBHBIC JICTUPOBAHHBIC CTATH".

26-27

NpPaKTHYECKOE
3aHSTHE

MukpoaHaiiu3 KOHCTPYKIIMOHHBIX CTajei.

28-29

IIPAKTUYECKOE
3aHATHE

IpoBeneHne MUKpOaHanm3a cTajieil 0 U mocie
00paboTKH.

TToaroroButs coobmeHue: "MarauTHBIN
METOJI KOHTPOJISI METAJJIOB U CILJIaBOB".

Tema 2.2. /luazpamma ricene3o-y2nepoo

30-31

TEOPUS

Poinp iuarpamMMel B HayKe 0 METaJlIax.
[IpakTuueckoe HazHayeHue. Pa30BbIC U
CTPYKTYpHBIE cocTaBsitonue. Mi3mMenenue
(ha30BOTO COCTaBa MPU HArpeBe M OXJIKICHUH.
[TocTpoeHne KpUBOI OXJIAKICHHUS JKeTe3a.
Knaccudukarus craneit mo ctpykrype.

2

TToaroroButs coobmenue "CaaBbl ¢
s dexrom mamsaTh".

32-33

MIPAKTUYCCKOC
3aHATHE

)KGJ'IGSOYFHGPOHI/ICTLIG CILJIaBBbI. HOCTpOCHI/IG
KPHUBBIX OXJIQXKICHUA.

Pazoen 3. Tepmuueckana odpadomka cmanu

Tema 3.1. Buowi, naznauenue, puzuueckuit Mexanum mepmuieckol oopadbomku cmanei

34-35

Teopus

Knaccudukamnus BUIIOB TEPMUIECKOM
00paboTKH CcTanei: mpeaBapuTesbHas 1
OKOHUATeNbHasi TepMHYecKas 00padoTKa,
CcOOCTBEHHO TepMuiecKas 00paboTKa, XUMHUKO-
TepMHUuecKas 00paboTka. JTarbl TEPMUIECKON
00paboTKH CTameH.

2

36-37

TeopHus

PacmmpoBka Mapok craneii.

38-39

MPAKTUYCCKOC
3aHATHEC

Omnpenenenne BUJI0B TEPMOOOPAOOTKH A1t
Pa3JIMYHBIX MaTEPUAIOB M BBIABICHUE BIUSHHA
PEXUMOB TEpMOOOPAOOTKH Ha CTPYKTYpY U
CBOIMCTBA CTaNH.

Tema 3.2. IIpeosapumenvnan mepmuueckasn oopadbomka

40-41

Teopust

[MpenBapuTenbHas TepMuueckas oopadboTka
cranu. OTxur 1 poga: TOMOreHU3aluOHHbIH,
PEKPHUCTAIUTH3AMOHHBINA, OTKUT [T CHATHS
BHYTPEHHHUX HamnpsbkeHui. OTxur 2 poaa:
IIOJIHBIH, HEMIOJIHBIN, HOpManu3auus. Bnusaue
BEJIMYUHBI 3¢pHA Ha CBOWCTBA CTaJIH.
CTpyKTypa ¥ CBOKWCTBA IPOAYKTOB pacraja
ayCTEHHUTA.

2

Tema 3.3. Oxonuamenvnas mepmuuecKkan odpabomka cmanu

42-43

TeopHus

OkoHuaTenpHas TepMUIecKas 00padoTKa
craneii. CTpyKTypHBIE IPEBpaIICHUs cTanei
IIpH 3aKajiKe. MapTeHCUT — ero CTPOeHUE U
cBoiicTBa. KpuTmueckas CKOPOCTh 3aKaJKy.
3akanka noHas ¥ HenonHad. [IpeBpamienns
3aKaJ€HHOM cTanu npu HarpeBe. OTIYCK CTalU:
HU3KUH, CpeIHUMN, BEICOKUN. Brusiaue
TeMIepaTyphl OTITyCKa Ha CBOWCTBA CTaJH.

2

Tema 3.4. Texnonozua mepmuyeckoit 00padomku cmanu
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44-45

TeopHus

Br160p TemiiepaTypsl HarpeBa mo
TePMHUYECKYIO0 00pabOTKY JUIS JOIBTEKTOHIHBIX,
3a3BTCKTOHUHBIX U 3BT€KT0[/IZ[H])IXCT3J'ICI‘/II.
YcnoBus HarpeBa. OnpeielieHre BpeMEHH
BBIACPKKU. OXJIaKIAI0IIHE CPEBI.
3aKaquBaeMOCTh U IPOKAJTMBAEMOCTb CTaJICH.
Bupgs! otnycka. Ynyumenue. 3akanka TOKaMH
BbICOKO# gacToThl (TBY).

46-47

IMPaKTU4YECKOC
3aHATUC

O0paboTKa METALIIOB JTaBJICHUEM.

Tema 3.5. Xumuxkomepmuueckasn oopabomka cmanei

48

Teopust

PuznyecKue OCHOBbI XUMUKO-TEPMHUUECKON
00paboTku. HaznaueHne v BUIBI IIEMEHTAIIHH.
Cramu i1t nemenTanuy. Llemenranms B
TBepJIoM KapOropuzaTope. ['a3oBas 1ieMeHTalMs.
Tepmudeckas 00pabOTKa Mocie HeMeHTaluu 1
CBOHCTBA IIEMCHTOBAHHBIX JIeTAIEH.
HutporiemeHralys ctanm, pexuMsl U 001acTu
UCIIONIb30BaHMs. A30THPOBAHUE CTaJIH.
Crpoenue a30THpoBaHHOTO citos. Cranu i
azotupoBanust. CBOHCTBa a30THPOBAHHOTO
cnost. Llmanuposanue. nddysnonnas
METaIIH3aIHSL.

1

HO}]FOTOBI/ITLCH K TCKYIIIEM KOHTPOJIIO.

49

Teopust

Tepmudeckas 06paboTKa CTAIH.

1

Pazoen 4. Yenepooucmute u nezup

O6AHHblE cmanu

Tema 4.1. Knaccugpurxayus, mapkupoexa, 0CHoO6Hble

C6olicmea y2nepooucmulx cmanei

50-51

TeopHus

Knaccudukarus craneit mo comep:kaHuio
yIiepoia: CcTainy HU3KO, CpeaHe U
BbICOKOyTIIepoaucThie. Knaccuukarus cranei
0 KauecTBy. Bnusinue yrinepoaa u npumecei
Ha cBoiicTBa cTaneil. Kimaccugukamms cranei mo
HAa3HAYEHUIO. YTJIEPOJUCThIE
KOHCTPYKLHMOHHBIE CTAJIU. YTJIEPOAUCTHIE
WHCTPYMEHTAJIbHBIE CTaIH.

2

52-53

Camocrodrens
Has paboTa

PacmndpoBka Mapok cranei.

Tema 4.2. Jlecuposannsvle cmanu, MapKuposKa,

6uobl

54-55

TEopus

BrnustaMe nerupyroniux 3JeMeHTOB Ha CBOICTBa
craneil. MapkUpOBKa JIETHPOBAHHBIX CTalEeH.
IlemeHTyeMBIE CTaJIN, UX OCHOBHBIC MapKH,
Ha3Ha4YEHHUE U BUJBI TEPMUIECKOI 00pabOTKH.
KoHcTpyK1IMOHHBIE KOPPO3UOHHOCTOMKME U
AKAPOCTOWKHE CTalIN U CILUIABBI.

2

56-57

Teopust

Bunast koppo3uu. OCHOBHBIE TIPHUHIIHITEI
CO3JIaHMsI KOPPO3UOHHO-CTOMKUX CTaJIEH.
Hepxagseromue cranu ¢pepputHOTO,
ayCTEHUTHOT'0, MApTEHCUTHOTO Knacca. Ctanu
JUIsl KpUOT€HHOM TeXHUKU. XKaponpounsie
cranu. Kputepun x&apornpodHOCTH: TIpees
JUTMTENBHON TpouHocTH. O6IacTH MpUMEHEHUS
KapONPOYHBIX CTAIEH.

Tema 4.3. Hucmpymeumaﬂbubte Jlecuposantsle cmaid U Cnjlaesvl
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58-59

TeopHus

OcHoBHBIE TpeOOBaHUS, IPEIBSIBIIEMBIC K
MHCTPyMEHTaIbHBIM cTaisiM. Kiaccngukanms
HHCTPYMEHTAJBHBIX cTaneil. Ctanu amst
pexyiiero nHcTpyMeHTa. [Tonsarue
TeruocToikocTr. CTany MOHMKEHHOH U
HOBBIILIEHHON IIPOKAIUBAEMOCTH.
Brictpopesxymue crami. OCHOBHBIE MapKH.
Tepmudeckas 06paboTKa OBICTPOPEKYIITHX
craneil. Ctanu a1 U3MEepUTEIbHOTO
WHCTPYMEHTA.

Pazoen 5. Cnnasvl yeemuvlx memannos

Tema 5.1. Anromunuii u ezo

CRJjlaebl

60-61

Teopust

CaoiicTBa amoMuHus. Jlerupyrommue 3JeMeHTHI.
Knaccudukanms amoMHUHUEBBIX CIUIaBOB:
nuTeiHbIe U AehOpMHUpYEMBIe, YIIPOUHAEMbIE U
HE YIpOUHsAeMbIe TePMUUIECKON 00pabOTKOM.
CuityMuHBI: BIUSIHUE CTPYKTYPBI HA HX
CBOWCTBA, MOJIU(PHUIIMPOBAHHE.
Jedopmupyemsie criaBel: MapKUpOBKa,
CTPYKTYpa, CBOICTBa, 00JIaCTH TPUMEHEHHS,
0COOCHHOCTH YNIPOUHSIOMEH TEPMUIECKON
00paboTKH aTFOMUHUEBBIX CIIJIABOB.

2

IToaroroBuTh CoOOIIEHUE
"[IpousBonacTBO TUTaHA".

Tema 5.2. Meow u ee cnnagot

62

Teopust

CsoiictBa menu. [Ipumenenue meau. JlaTyHu,
UX CBOMCTBa, MApKUPOBKA U ITPUMEHEHHE.
Bpownssl. [lehopmupyembie 1 TUTEHHBIE OPOH3BI.
OJIOBSIHUCTBIE, ATIOMUHHEBBIE, KDEMHHCTHIC,
OeprnreBsle crutaBbl. CocTa, MapKu, 00JIacTu
NpUMeHeHHs1. MeTHO-HUKeJINEeBhIE CILIaBhI:
MEJIbXHOPBI, HeH3eNb0ephl, KyHHAIH.

1

HOZ{FOTOBI/ITLCH K TEKYHIEMY KOHTPOJIIO.

63

TEOPUS

CrutaBel OBCTHBIX METAJITIOB.

1

Tema 5.3. Maznuit u muman,

ux cnjiaesvl

64-65

Teopust

CBoiicTBa THTaHa, B3aMMOJICHCTBHE TUTAHA C
JIETHUPYIOIINAMH dJIeMeHTaMu. BrinsiHue
JIETHUPYIOMINX 3JIEMEHTOB U IIPHMEcel Ha
CBOICTBa CIIaBOB THTaHa. Kitaccndukanms
CIIaBOB I10 CTPYKType. MapKHUpoBKa,
TepMuieckas 00paboTKa TUTAHOBBIX CIIABOB U
00J1acT! MX MTPUMEHEHHSI.

2

66-67

Teopust

CBoiicTBa Maruus. B3anmoaeiicTBre Maraus ¢
JIETUPYIOMIMNMH 3JICMEHTAMH U VX BIUSHUC HA
CBOHCTBA cr1aBoB. Tepmuieckas o0paboTka
CIUTaBOB Maruus. JIuTeiHbie U neopMUpyeMbIe
CIUTaBEI, 00JTACTH MTPUMCHEHHS.

Tema 5.4. Koppo3ua memannoe u cniagos

68-69

Teopust

Busl KOppO3KMH METAILIOB: MECTHAS,
UTOJIbYaTasl, MeXKKPUCTAJUIUTHAS, KOPPO3HS
aTtMocdepHasi, ra3opas, BiaxHas. Crioco0sl
OOpBOBI ¢ KOPPO3UECH: TETUPOBAHHUE, XUMHKO-
TepMudeckas 00padoTka MeTaa.

2

HOZIFOTOBI/ITLCH K TCKYIIEMY KOHTPOJIIO.

70

MIPAKTHYECKOe
3aHSATHEC

MeToBI 3aIIUTHl METAJUIOB H CIUIABOB OT
KOPPO3HH.

Bcero:

70

JINTEPATYPA
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