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1. OFBEM JUCHMIIJIMHBI

Bcero: 4 3a4eTHBIX equHUIl TpyA0eMKOCTH (144 akageMHUUYecKuX Jaca)

3aounas ¢popma o0yueHus

Bun yaeOHO# paboThI Ha scio puc- | Cemectp

LHUTJIUHY 3

AyIMTOpHBIE 3aHATHSA (KOHTAKTHAsI pafoTa ¢ mpenoaa-

BaTeJieM), BCEro 4acoB 4 4

B TOM YHCJIE:

Jlekuun 2 2

JlaGopaTtopHbie pabOThI 2 2

CamocrosiTesibHasi padoTa, BCero 4acoB

B TOM YHCJI€: b , 140 140

BrInonHenue KOHTPOIBHOM paboThI 18 18

[TonroToBka K 9K3aMeHy 27 27

Jpyrue Buabpl CaMOCTOSTEILHON pabOThI 95 95

(camocTosATENHHOE N3YUEHUE TeM (Pa3/ieNoB) TUCIUILINHEI)

By npoMe:KyTOYHOM aTTecTaluu 3auer 3auer

OO0masi Tpy10eMKOCTb M CHUILIHHBI U TPYI0EMKOCTD 110 144 144

ceMecTpam, 4acoB




2. MECTO JUCIUAIT/INHBI
B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBbI

Hucuumnuna «MarepuanoBeieHHe M TEXHOJOTHS  KOHCTPYKIMOHHBIX
MaTEPHUAJIOB» OTHOCUTCS K 00s13aTeIbHOM YacTH OJIOK.

Kparkoe copepkanue TUCITUTUINHBI:

CBOWMCTBa METAJIOB M CIUIABOB: aTOMHO-KPHUCTAIIMYECKOE CTPOCHUE HIeaTh-
HBIX METAJUIOB; A€(PEKThl KPUCTAIIMUYECKOTO CTPOCHHUS pealbHBIX METAJUIOB; AHa-
TpaMMBbI COCTOSIHHSI JBOMHBIX CILJIaBOB, JUarpaMMa COCTOSHUS Kele30-yIIepo;
KJIaCCU(UKAIUS CIIIABOB 10 JUarpaMMe; TEOPETUICCKHUE OCHOBHI U MPaKTHKA TEP-
MUYECKOH 00pabOTKH CTaJI; MOBEPXHOCTHOE YIPOUYHEHHUE CTaU: MIOBEPXHOCTHAS
3aKalika, XUMUKO-TepMUYecKas 00paboTka, MOBEPXHOCTHBIN HAKJIEI; HOBbIC HEME-
TaJVIMYECKUE U METAIUTMUYECKUE MAaTEPUaIbl, HIEKTPOTEXHUYECKUE MaTepUaIbI.

TpeboBaHusl K BXOJHBIM 3HAHUSAM, YMEHHUSM U KOMIIETCHLUSM CTYJIEHTa
GbopMUPYIOTCSI HA OCHOBE MPOrPaMMBbI CPeAHEro (ITOJIHOTO) O0IIEro oopa3oBaHuUs
10 XUMHH, (PU3HKE, MATEMaTHKE.

Jucuunnuna «MarepranoBeieHue» UMEET LENbI0 03HAKOMUTh CTYJEHTOB C
OCHOBHBIMHM MaTepuaiamMH, IPUMEHIEMbIMH B MalIMHOCTPOCHHUHU, HAyYUTh pac-
mpoBBIBaTH X MapKu. B 3amauy Kypca BXOOUT HAyYUTh CTYACHTOB yIPAaBIATH
CBOMCTBaMHU 3THUX MaTepUajoB, HAyYUTh HAa3HAYaTh PEKUMBI TEPMUUYECKON 0Opa-
OOTKH.

3. INTAHUPYEMBIE PE3YJIBTATbI OBYYEHUS

[{eapt0 OCBOCHUS MUCHMIUIMHBI «MaTepruanoBeCHHE W TEXHOJIOTHS KOH-
CTPYKIIMOHHBIX MaTE€pPUAJIOB) SIBISICTCA: MOTYYSHUE 3HAHUI O CBOMCTBAX METAJIJIOB
U CILJIABOB; METOJIaX TEPMUYECKON U XMMHUKO-TEPMHUYECKON 00pabOTKU CTaJICH.

3amagaMu OCBOCHUS MHUCIUIUIAHBI SBIISIOTCS: W3YYCHHUE METOJIOB OIpemese-
HUS MEXaHUYECKHX CBOMCTB METAJJIOB M CILJIAaBOB; METO/IOB BhIOOpa U pa3pabOTKH
TEXHOJIOTUYECKHX MPOIIECCOB YIIPOUHEHUSI KOHCTPYKIIMOHHBIX MaTEPUAJIOB.

N3yuenue nucuumuinHbl B cooTBeTcTBUU ¢ @I'OC BO HampasieHo Ha ¢op-
MHUPOBAHUE CIICTYIOIINX KOMIICTCHITHI:

- CnocobeH npuMeHsITh COOTBETCTBYIOIINI (PHU3UKO-MaTEMAaTUYECKUI ammapar,
METO/bl aHAIM3a U MOJEIUPOBAHMS, TEOPETUUECKOTO U IKCIEPUMEHTAIBHOIO HC-
CIICZIOBaHUS MPH pereHnH mpodeccruoHanbHbIX 3anad (OITK-3)

- CnocoOeH yuuThIBaTh CBOWCTBA KOHCTPYKLIMOHHBIX MAaT€PHUAIOB B TEIUIOTEXHHU-
YECKHUX pacueTax ¢ y4eTOM JUHAMHUYCCKHX M TEIUIOBBIX Harpy3ok (OI1K-5)

NHaukaToppl W JECKPUIITOPBI YacTH COOTBETCTBYIOUIEH KOMIIETEHLINH,
dbopmupyemMoil B Tmpoliecce HM3yYeHUs] IUCHUIUIMHBI  «MarepuanoBeaeHue u
TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MATEPUAIIOB», OLEHHUBAIOTCS IPHU MOMOIIH OIle-
HOYHBIX CPEACTB.

[Tnanupyembie pe3ynbTaThl OOYYEeHHS TO TUCHUILIMHE «MarepuajaoBeneHne u
TEXHOJIOTUS KOHCTPYKIIMOHHBIX MaTepHUaiOB)» HWHIMKATOPHI JOCTIKECHUS KOMIIC-
tennuit OI1K-3,011K-5 nepedyeHs o1leHOUHBIX CPE/ICTB
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Ne | Kon unauka- HanmenoBanue Kon mianupy- | Ilnanupyemsie pe- | HaumenoBanue
/o TOpa JOCTHU- HHAWKATopa no0- E€MOI'0 pE3yiib- 3YyJIbTaTbl 06yqe- OLOCHOYHBIX
JKECHUS KOM- CTUXKCHUA KOMIIC- Tara 06yquH51 HUA CpCACTB
[IETEHIU TEHIUU
1. WUI-1onks 3HaTh: ceoiictBa | 3 (MA-1onk.s) 3HaeT: cBoiicTBa co- | Bompocsl  Tecta
KOHCTPYKIMOHHBIX U BPEMEHHBIX koH- | Tembl nmuckyccuu
JNEKTPHUUYECKUX Mare- CTPYKI[MOHHBIX Mare- | Bompocst VTS
pHasoB MPUMEHHU- pHAalOB M HMX MOpUMe- | a4y 3adera
TENBHO K pacyery ma- HEHHE B pacyerax Ia-
pamMeTpoB U OOBEKTOB PaMETpOB U PEKUMOB
npodeccroHatbHON 00bekTOB U mpodec-
JIEATEIIBHOCTH CHOHAJILHOM JIeSITEITb-
HOCTH
2. UI-20mks YMmeTh: npumersnth | Y (UA-20mk.5) VYmeer: HeoOxomuMmbl- | Komruiekr — umu-
MOJyYCHHBIC ~ 3HAHUSI MH 3HAHHSMHU ¥ HaBbI- | TAIIMOHHBIX 3a/1ad
IpHU pacdeTax B CBOECH KaMH TIpH pacyerax- | Bompocer JUIS
npodeccronatpHON napamMeTpoB M PEXH- | cJauu 3adera
JICSTEIBHOCTH MOB OOBEKTOB TMpO-
(deccuonanpHO#  mes-
TEJILHOCTU
3. WUI-3omks Braners: waBeikamu | B (MJ-3opx.5) Bnaner: HeoOxonu- | Kommiuekr  umu-
MoucKa OoTOOpa Heoo- MBIMH  3HAHHSIMH U | TAI[HOHHBIX 3a]a4
XOJUMBIX MaTepPHAaIOB HaBBIKAMH TpH pacue- | Bompockr VTS
NPy TPOBEICHUH He- Tax MapaMeTpoB U | Cla4d 3a4yera
OOXOMMBIX PACUCTOB PEKUMOB  OOBEKTOB
B MpOoQecCHOHATBHOM podecCUOHATBHOM
JICSITETLHOCTH JESTEIBHOCTH
4, N-1omk-s 3uare: cnocobbl mpo- | 3 (MI-Lomk-3) 3Hath: cmocoObl uc- | TecTtoBbIe BOMpPO-
BEJICHUSI  Pa3IUYHBIX CIIeIOBAHUN, WX TPO- | CBI
HCCIICIOBAHUH, H3Me- BelieHHe U 00paboTka T
- eMBbl JMCKYCCHU
penuit u o0OpaboTku 9KCIIEPUMEHTAIbHBIX
Bomnpocst s
IKCIIEPUMEHTAIBHBIX JAHHBIX
cla4u 3adeta
JAHHBIX U PE3YJBbTaThI
HUCTIBITAHUU JeTalie U
KOHCTPYKITUI
5. N-20mk-3 YMeTs: Beioupars | Y (M-20mk-3) YMeTh: ompenenats | TecToBble BOIMpPO-
Marepuanbl ¢ IeJbio BO3MOJKHBIE MPUYUHBI | CBI
MPOTHO3UPOBAHUS HX OTKa30B JeTajeil u
Tembl AUCKYCCHH
paboToCIOCOOHOCTH U HA3HAYCHHUS COOTBET-
. Bomnpocst s
Ha3HA4YaTh  MPaBHIb- CTBYIOIIEH  TepMHUUe-
@ clauu 3adeTa
HyI0 00paboTky mare- CKo# 00paboTkm obec-
pHAOB I TIOJyde- [IEYNBAIOT HaJIeXK-
HUS HEOOXOIUMBIX HOCTb IPOIYKIIHA
CBOMCTB
6. WNI-3omnk- Bnagers:  3Hanmsmu | B (MI-30mk.3) Brmagets: HeoOxomu- | TecToBble Bompo-
HCOOXOMUMBIMH TP MBIMU 3HAHUSIMU TIPU | CBI
BEIOOpE MaTepHAIIOB, BEIOOpE MaTrepHajoB U
Tembl JuCKyccuu
00eCIIeYNBAaOIITIX crocobax WX YIpod-
oot HEHHs JUIS HaIeKHOU Bonpockr el
HaJIEeXKH a
ACHKHYIO p y & A clauM 3adeTa
KOHCTPYKITHH paborocnocoOHOM
MTPOIYKITHH

4. COAEP KAHUE JUCIHUIIIMHBI

4.1. YyeOHO-TEeMAaTHYECKUH IIJIaH
3aounas popma o0yueHust




Homep KosuvecTBo yacoB

pasae- HanmenoBanue pa3neina, KOHTAKTHOM padoThI ¢ mpenojaBarejieM
Ja, Te- TeMbI HpaxkTnuy. | Jlaboparop-
Jlexnuu
MBI 3aHaTHA | Hble padoThI
PeanbrOe cTpoeHne MeramioB. CTpocHHE
1 peanbHbIX M HJealbHBIX MeTauioB. Kpu- 0,5 - 0,5
CTAJNIMYCCKUEC PCIICTKHU MCTAJLJIOB.
OCHOBBEI TEPMUUECKOM n XUMHKO-
2 b 0,5 - 05

TEpMHUUECKOH 00pabOTKHU CIIJIaBOB.

BTOPOE IPEBPAILEHUE B CTAJIA. IIOCTPO-
EHUE C-OBPA3HOW JIMATPAMMBI PACITAJIA
3 IEPEOXJIAXKIIEHHOIO AYCTEHUTA. ®usu- 0,5 - -
KO-MEXaHMYECKHE CBOMCTBA CILJIaBOB B 3a-
BHCHMOCTH OT UX TEPMHUIECKON 00pabOTKH.

3aKkajMBaHUE W TPOKAIMBAHUE CTAJIU. BbI-
4 0op Mapku cTajgedl A pasIHYHBIX KOH- 0,5 - -
CTPYKLMI.

PEXXUMBI U LIEJIb PA3JIMYHBIX BUJOB TEP-
MUUYECKON OBPABOTKM PEXHMBI U LIEJb
5 PA3JIMYHBIX BUJOB TEPMHUUYECKOI OBPA- - - 0,5
BOTKU PEXXUMBI 1 LEJb PA3JIMYHBIX BU-
JIOB TEPMUYECKO! OBPABOTKU

OcHOBBI BBIOOpa MapKH CTald Ui pa3ind-
6 HBIX KOHCTPYKLIUH. - 0,5

Bcero: 2 - 2

4.2. CogeprkaHue JIeKIIUOHHBIX 3aHATHI

Tema 1. Peanvnoe cmpoernue memainios.

Brenenue. Llenp n3yueHus: JaHHOW TUCUUIUIUHBL. Ee 3HaYeHne npu moaro-
TOBKE OakasnaBpa mno HampasieHuto 27.03.04 «YnpasiieHre B TEXHUYECKUX CUCTE-
Max». [Ipenmer marepuanoBeaeHre. CBOMCTBAa METAIIIOB. TUIIBI KPUCTAIUIMYECKUX
pemeTok. CTpoeHHe pealibHbIX METAJIOB, TOUEUHBIC U JIMHEHHBIC 1€(EKThl pealb-
HBIX METAJUIOB.

Tema 2. Ocnoevt mepmuveckoil oopadomku cmaneil.

Juarpamma coctostHuS skene30-yrepoa. Kinaccudukanms cruiaBos. Lens
TEPMHUYECKOU 00pabOTKH CIUTaBOB. UEeThIpe MpEeBpaIlIeHUs B CTAIN TIPH TEpMUYE-
ckoii oopabotke. [Iporiecc aycTeHU3amu cTaay — IEPBOE MPEBPAIICHUE B CTAIH
IIpY Harpese.

Tema 3. Bmopoe npespawenue ¢ cmanu. Ilocmpoenue C-obpaznoii oua-
2pammul pacnada nepeoxnancoOeHHoz0 aycCmeHumad.

Pacman ayctenuta npu oxnaxaeHun. OCOOEHHOCTH MEPIUTHOTO, MAPTCHCHUT-
HOTO ¥ OCHHUTHOTO MPEBpAICHUH.

Tema 4. 3akanuseaemocmov u npoxkanusaemocms cmanu. Omnyck cmanu.

OmnpeeneHus 3aKajMBaéMOCTH U MTPOKATUBAEMOCTH cTaju. DaKTOphI, BIUS-
IoIKMe Ha 3TH napameTpsl. Llenb oTmycka 3akaneHHou ctanu. Tpu Bua oTnycka u
YEeThIpE NPEeBPAIICHUS B CTAIH MPH OTITYCKE.

Tema 5. Pesxrcumol u yenv paznuiHoviX U008 mepmu4eckoil 0opadomku.




Boi6op Temmepatypsl HarpeBa noj 3akanky. [lonHas W HemonHas 3akaika.
Buapl orxura, HopManuzaiusi, OTIYCK cTanu. DU3MKO-MEXaHUYECKUE CBOICTBA

CTaJIA ITOCJIC YKAa3aHHBIX BUIOB TGpMH‘ICCKOﬁ O6pa6OTKI/I.

Tema 6. OcHnogvl éblbopa mapku cmanu OnA pa3nudHbIX KOHCIPYKYUIL.
Knaccuduxkamus craneit mo Ha3HaAYEHUIO.

4.3. JlabopaTopHble 3aHATHUSA (IPAKTHYECKHE PAadOThI)

HopmaruB BpemeHu, 4ac.
Homep HaumenoBanue
HaumenoBanue pasaedia, .
paszzaeina, TeMbL JaboparopHoii Ounas 3aounas
TeMBbI padoThI ¢popma dpopma
o0yueHust o0yueHust
1 PeanbHoe cTpoeHue me- CTpyKTypa 1 CBOICTBA 05
TaJJIOB. YIJIEPOJUCTHIX CTaJIEH. '
OCHOBBI TEpMHUUYECKOH Brnusnue ckopocTy oxj1a-
2 00paboTKu cranen KICHUS Ha CTPYKTYPY U 0,5
CBOMCTBA CTaJIH.
Pexxumebl u nens paznuy- Tepmuueckast 00paboTka 02
5 HBIX BUJIOB TEPMUYECKON crain. ’
00paboOTKH. 3akalnBaeMoCThb U Ipo- 03
KaJINBAEMOCTb CTaJIH. '
OcHoBbI BEIOOpa MapKu
6 CTAN IS PABTHYHbIX Br16op mapku cranm. 0,5
KOHCTPYKIIUH.
Bcero: 2

4.4. KouTposbHas padora
(mmst oOyuarommxcst 3a04HOM (HOpMbI 00yUYEHUs)

Llenpro BBINIOJIHEHUSI KOHTPOJIBHOW pabOThl SBISETCS M3Y4YEHHUE, 3aKperuie-
HUE U CUCTeMaTu3alusl yueOHOro Marepuasa o Kypcy, BBIpabOTKa HaBBIKOB CaAMO-
CTOATEJILHOTO PELICHNS HHKEHEPHBIX 3aa4 10 HAIIPaBJICHUIO.

Hcxonuple JaHHbIE U1 PELICHMs 3a4ad PUHUMAIOTCS 110 HOMEpaM BapUaH-
Ta U BBIJAIOTCS MIPEIIOAABATENIEM KaXKIOMY CTYAEHTY B OTIEIBHOCTH.

3aoanue 015 8vinonHeHUs KOHMPOIbHOU PAOOMbL

Ha3znauuth 1 000CHOBATH PEKUMBI TEPMUUECKON 00paOOTKHU Pa3IMYHbBIX CTa-
Jiel B 3aBUCUMOCTH OT Ha3HAYEHUS U YCIOBUM HKCIUTyaTalUu.

5. METOAUYECKHUE YKA3ZAHUSA JISA OBYYAIOIIUXCS
11O OCBOEHUMIO JUCIIMIIJINHBI
[Tpu mpociymMBaHUM JICKIIUH PEKOMEHIYeTCs B KOHCIICKTE OTMEUaTh BCE
Ba)KHBIC MOMEHTBI, Ha KOTOPBIX 3a0CTPSAET BHUMaHHUE NPEIoiaBaTellb, B YaCTHOCTH
T, KOTOpPbIC HAIPaBJICHBI HA KaYeCTBEHHOE BBIMIOJTHCHUE COOTBETCTBYIOIICH JIa0o-
paTopHOii pabOTHI.



[IpenogaBareneM 3aruIaHUPOBAHO HMCIIOIH30BAHWE TIPU YTEHUU JICKIIUNA TEX-
HoOJIOTMM y4eOHOU muckyccuu. [loatomy pexkomenmyercs GUKCUpOBaTh JJisi ceOst
WHTEPECHBIE MOMEHTHI C €TI0 UX AKTUBHOTO OOCYXCHUS HA JUCKYCCUU B KOHIIE
JICKIIUH.

3aJ10roM Ka4eCTBEHHOTO BBITIOJIHEHHUS JIA0OPATOPHBIX paboT SIBISIETCS CaMo-
CTOSITENIbHASL TOJIFOTOBKA K HUM HaKaHYHE IyTeM MOBTOPEHHUS MaTepualioB JIEK-
nui. PekomenayeTcss moAroToBUTh BOMPOCHI MO HESCHBIM MOMEHTaM U OOCYAUTH
WX C MpernojiaBaTesieM B Hayaje 1abopaTopHOi pabOoTHI.

[IpenogaBaTenem 3aluTaHUPOBAHO MPUMEHEHHUE HA JTAOOPATOPHBIX 3aHITHSIX
TEXHOJIOTUI Pa3BUBAIOIICHCA KOONEPALUH, KOJUIEKTUBHOTO B3aUMOJICUCTBHUS, pa3-
O0opa KOHKPETHBIX cuTyarnuii. [103ToMy IpUBETCTBYETCS TPYNIIOBOM METOJ BHITIOJ-
HEHUS JTaOOpaTOPHBIX padOT M 3alIUTHI OTYETOB, a TAK)KE B3aUMOOIICHKA U 00CYK-
JIEHUE PE3Y/IbTaTOB BBIOIHEHHUS J1JA00PATOPHBIX PaOdOT.

BrlnonHenne caMoCToATEeNsHON padOThl MOAPA3yMEBAET CaMOCTOSTEIBHOE
U3YYCHHE PA3/ENIOB JUCHUIUIMHBI, MOATOTOBKY K JIA0OPATOPHBIM 3aHSTUSIM, BbI-
MOJIHEHUE KOHTPOJIBHOW paboThI (M1 00ydaromuxcsi 3a04HON (HhOpMBI 00yUEHHUS ),
MOJITOTOBKY K 3aUeTy.

Pexomenmyemasi TpynoeMKOCTbh CaMOCTOSITENIbHOM PabOThl MpENCTaBIICHA B
Tabnuiie:

PexoMeHayeMbIil pe:KMM CaMOCTOSTEIbHON PadoThI

Pexomennyemas
TPYAOEMKOCTb,
HaumenoBanue aKaj. yac.
BH/IA CAMOCTOSITEIbHOM PadoThI Ounasn 3aounas
¢popma dopma

o0yueHusi | oOy4yeHHs
CaMocTosiTeJIbHOE U3YyUYeHHE TeM JUCIUILIUHbI: 102
DNEKTPOTEXHUYECKUE MAaTEPHUAIIbL. 20
Uyrynsl. Ux Tepmuyeckast 06padoTka. 20
MaruaueBbi€ CIJIaBBhl. 21
TuTaHOBBIE CIIABHI. 21
ITnacTMacchl. 20

IHoaroroBka Kk 1a00paATOPHBIM 3AHATHAM (IPAKTHYE-
CKHM padoTam) 2
(mo 2 yaca Ha KaXX/10€ 3aHATHE)

IHoaroroBka K 3a4erty 18
BrinosiHeHHEe KOHTPOJILHOM padoThl 18
Bcero: 140

6 ®POH/I OHEHOYHbBIX CPEJACTB
JJIA ATTECTAIIUU 11O JUCHUITJIMHE
6.1 IlepeyeHb OLIEHOYHBIX CPEACTB



1. KonTponbHas pabota (11 3a04HOM hopmMbl 00yUeHUS).
2. OTyeThl TOYYAIOMIMXCS MO JJA0OPATOPHBIM pabOTaM.
3. IlepeyeHb BOMIPOCOB K SK3aMEHY.

6.2. Hpouez[ypa OLHCHMBAaHMA PE3YyJbTaTOB 0CBOCHUSA JUCIUIIIINHDBI

DK3aMeH IpoBOAMTCH 10 OuieTam. buier cocTouT U3 2 BOMpocoB, Ha KOTO-
pbie 00y4aroluXcsl 1aeT pa3BepHyThIM OTBET. Bpems, oTBoMoe oOydaroniemycs
Ha HK3aMEHAI[MOHHBIN OMIIET, coCcTaBisieT | acTpOHOMUYECKUH Yac.

Pe3ynbTaThl TEKyIIEro KOHTPOJS M 3K3aMEHA 3aHOCATCS MPENOAaBaTesieM B
HK3aMEHALMOHHYIO BEJIOMOCTh, KOTOpas CHAETCAd B OPraHU3alMOHHBIN OTIEN HWH-
CTUTYTa B JICHb JK3aM€HAa, a TAaK)K€ BBICTABJISIOTCA B 3aYETHYIO KHHMKKY OOydaro-
HIErocsl.

6.3. [IpuMepbI OLIEHOYHBIX CPEACTB JJIsl IK3aMeHa

Bomnpocs! ajs1 3k3amMeHa
1. Kpucraminueckasi CTpyKTypa METaVIOB U €€ CBSI3b C METAINIMYECKUMU CBOM-

CTBAaMH DJIEMEHTOB.

2. PacTBOpbI BHEIPEHUS U 3aMELICHHUSL.

3. KoHcTpyKIMOHHAs MPOYHOCTh METAIIOB. XapaKTEPUCTUKH YIPYTOCTH U TIIa-
CTUYHOCTU METAJUIOB U CIIABOB. XPYIIKOE U BS3KO€ pa3pylLIEHHUE METAJUIOB U
CIUIaBOB. 3aBUCHUMOCTh XapaKTepa paspylleHust OT CTpyKTypsl. [lopor xnagHo-
JIOMKOCTH.

4. CtpoeHue peasibHbIX MeTalioB. [[edeKkThl KpucTasuimueckon pemeTkd MeTa-
710B. CBsI3b MEXly JUCIOKALMAMU U MPOYHOCTHIO PEANIBHBIX METAJJIOB U CILIa-
BOB.

5. IuarpamMmbl COCTOSIHUS JABYXKOMIIOHEHTHBIX CHUCTEM. XapaKTepUCTUKA JTHHHMI
nuarpamMmbl. OnpeneneHue cocraBa U konuyectsa (a3. Kpusbie oxnaxaeHus
crutaBoB. CTpyKTypa CILIaBOB.

6. IHonmumopdHubie npeBpallieHus B kene3e. TepMOIMHAMUYECKUE YCIIOBUS CyIlle-
CTBOBaHUS 0 Y- keJe3a. YTo Takoe PeppuT U ayCTCHHUT.

7. ®a3oBble MpeBpalIeHusl B CIJIaBax XKeye30-yriepoa npu Harpese. Poct 3epHa
ayCTEHHUTA Ipu Harpese. [IpUpOIHOMENKO3EPHUCTBIE U NPUPOLHOKPYIIHO3ED-
HUCTBIE CTAJIN.

8. Pacmag aycrenura B m3orepmuueckux ycinoBusax. Iloctpoenune C-o0pa3Hbix
JquarpaMm. YCIOBHS EPAUTHOTO npeBpaiieHusi. CopouT U TPOCTUT.

9. IlpeBpaiieHne ayCTeHUTa MPHU HENPEPHIBHOM OXJIAXKIECHUU. TepMOKUHETHYE-
CKHE€ JUarpaMMbl.

10.MapreHcuTHOE TMpeBpallleHue B CTanu. BiusHue yrinepona Ha TeTparoHaib-



HOCTh MapTeHcHUTa. BiusiHue yriepona Ha TeMiepaTypy Hadalla U KOHIa Map-
TEHCUTHOTO TpeBpalieHus. BrusHue yriaepona Ha KOJIMYECTBO OCTATOYHOIO
ayCTeHUTA.

11.TepmoguHaMUYECKUE YCIOBHS YETHIPEX OCHOBHBIX MPEBpAICHUN B cTaH. 3a-
BUCUMOCTb CKOPOCTH AU(y3uu yriiepoja 1 x*eje3a U U3MEHEHHUs] CBOOOIHON
SHEPruM MPEBpaIICHUs ayCTeHUTa OT TeMmmepaTypbl. TeopeTndeckoe 0O0CHO-
BaHUE TEMIIepaTyp HAUMEHbBIIIEH YCTOMUYUBOCTH MEPEOXIIKICHHOTO ayCTEHUTA.

12.Paznuure B (pa30BOM cOCTaBe W MeXaHH3Me 00pa30oBaHUs MEPIUTHBIX U Map-
TEHCUTHBIX CTPYKTYD.

13.IIpeBpalieHre 0CTaTOYHOTO ayCTEHNUTA MPU HarpeBe (OTIycke) cTamu. MapTeH-
CUT OTIyCKa, TPOOCTUT U COPOUT OTIycKa. BhICOKUH, cpeHnii U HU3KUNA OT-
mycK. MexaHn4yecKkre CBOMCTBA OTIYIIEHHOW CTAJIH.

14.BnusHue yriepoja U JETUPYIOIINX 3JIEMEHTOB Ha TBEPAOCTh, TPOYHOCTD, IIja-
CTUYHOCTH U BSI3KOCTh CTaJIH.

15.3akanBaeMOCTh ¥ MPOKATIMBAEMOCTb CTaJIH.

16.BausiHEe JETUPYIOUIUX AJIEMEHTOB HAa YCTOWYMBOCTH ayCTEHUTA MPH OXJIaXKIe-
HUU CTaJM, KPUTHUYECKYI0 CKOPOCTb 3aKajlKd, POKAIUBAEMOCTb, TEMIIEPATYPY

17.BnusHue JNETUPYIOMUX 3JIEMEHTOB Ha MOJUMOpP(HBIC MpEeBpalleHus Kele3a.
BnusitHue nerupyomuyx 3JeMeHTOB Ha MPOIIECCH PU OTITyCKE CTajH.

18.0TnyckHas XpynKoCTh MEPBOTO M BTOPOTO poja. OTIYCK MHCTPYMEHTAIbHBIX,
KOHCTPYKIIMOHHBIX U PECCOPHO-TIPYKHHHBIX CTaJICH.

19. TexHomorus 3aKajaKy CTaJIU. 3aKaJIOUHBIE CPEJIbI, CIIOCOOBI 3aKAJIKH.

20.TexHONOTUs OTXKHUTa, HOPMAJIM3AlUY U OTITyCKa CTaJIH.

21.BnustHue kapOuao00pa3yromux 3J1€MEHTOB Ha CTPOSHUE CTalld, Ha MPOIECCHI
ayCTEHU3AIMH U TIPOIECCHI MTPH OTITYCKE CTAJIH.

22.Harpes ctanu nop 3akaiky. 3akaika jaerajieit na TBY.

23.1lemenTamus cTanm.

24.A30THpOBaHUE U IIHAHUPOBAHUE CTAJIH.

25.Cepblit U O€NbIN YYTYH.

26.BBICOKOTIPOYHBIN YYTYH C IAPOBUIHBIM TPaA(UTOM.

27 .KoBKkwuil uyryH.

28.Knmaccudukanus craneit mo CTpyKType U Ha3Ha4eHHi0. MapKupoBKa KOHCTPYK-
IIMOHHBIX ¥ MHCTPYMEHTAJbHBIX CTaJICH.

29.MenHbie CIUIaBHI.

30. ATFOMUHHEBBIE CILIABHI.

6.4. ®oH/1 OLIEHOYHBIX CPEACTB
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[lonuelif 6aHK 3aaHM A TEKYIIETOo KOHTPOJS U MPOMEXKYTOYHOU arTe-
CTaluy 10 JNUCLUMIUIMHE, MOKA3aTeNH, KPUTEPHUH, IIKaIbl OLICHUBAHUS KOMIIETCH-
Ui, METOAUYECKUE MaTepUalibl, ONpPENEIAIONINE MPOLEAYPhl OLIEHUBaHUs O0pa-
30BaTEJIbHBIX PE3YNbTAaTOB, IPUBEACHBI B yU€OHO-METONYECKOM KOMILJIEKCE JHC-
LUIIJIUHBL.

7. OcHo6HasA U 0ONOITHUMENbHAA YUEOHAA Tumepamypa
7.1. Ocnosnasn numepamypa

1. MarepuanoBeneHue [DIeKTpOHHbIN pecypc]: yueOHuk / Uepenaxun A.A.,
CwmonbkuH A.A. - M.:KYPC, HULl UTH®PA-M, 2018. - 288 c. — JocTyn
u3 OBC «znanium.comy.

2. MarepuaioBe/icHUE W TEXHOJOTHUS MaTepuajoB [DJIEKTPOHHBIA pecypc]:
yueOHoe nocodue / [lox pen. A.W. bareimesa, A.A. CMonbkuHa. - M.:
NH®PA-M, 2012. - 288 c. — doctyn u3z 3bC «znanium.comy.

3. Komapos, O.C. MarepuanoBeicHHE B MAITHHOCTPOSHUH [ DJIICKTPOHHBIH
pecypc]: yueonuk / O.C. Komapos, JI.®. Kepkenriesa, I.I. Makaesa; moj
o6mr. pena. O.C. Komaposa. - Munck: B, k., 2009. - 304 ¢. — Hoctyn
u3 ObC «znanium.comy.

4. T'ypesuu FO.I'.,, CaBunbix JI.M., lynoposa T.A. Teopus Tepmuueckoit 00-
pabotku cranu. — Kypran, KT'Y, 2013. — 96 c.

5. Marepuanoseaenue / [log pen. b.H.Ap3amacosa. — M.: MamuHocTpoeHue,
1986.

6. OcnoBbl Marepuanosenenus / Ilox pen. U.M.Cunopuna. — M.: MammuHo-
cTpoeHue, 1988.

7. I'ynseB A.Il. Mertannosenenue. — M.: Metamnyprus, 1987, 1986.

8. Jlaxtun F0.M. MerannoBeaenue u Tepmudeckas oopadorka. — M.: Merain-
nyprus, 1983.

9. Anapees H.X., ManaxoB A.W., ®ydaes JI.C. HoBbie MaTepuanbl B TEXHU-
ke. — Bricmas mxomna, 1983.

10. ®unuakoB M./I., I'ypeBuu FO.I., PaxmanoB B.U. [lonyuenue u ymnpou-
HSOIIIast 00paboTKa COBpeMeHHBIX cruiaBoB. — Kypran, KI'Y, 1997.

7.2. /lonoanumenvnasn 1umepamypa

1 MarepuanoBeneHue U TEXHOJOTHS MAaTepuaoB [DJIEKTPOHHBIA pecypc]:
yuebnuk / ['I1. ®erucos, ®.A. I'apudynnun. - M.: HUL] UHOPA-M, 2014. - 397c.
— Joctym u3 DBC «znanium.comy.

2 MarepuanoBenenue. KOHCTPYKIIMOHHBIE W 3JIEKTPOTEXHUYECKUE MaTepua-
J61. Marepuanibl U 3JIEMEHTHI SJIEKTPOHHON TEXHUKH [ DNeKTpoHHKIH pecypc] / Ho-
BukoB M.JI., [lukapesa P.II., PomanoBaT.C. - HoBocu6.: HI'TY, 2010. — 56 c. — Jlo-
cryn u3 DBC «znanium.comy.

3 MarepuanoBeeHUE U TEXHOJIOTUS METAUIMYECKUX, HEMETAJUNIMUYECKUX U
KOMIIO3UIIMOHHBIX MaTepHUasIoB [DIeKTpOHHBIN pecypc]: yueOHuk / A.M. AnackuH,
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A .H. KpacHogckuil. - M.: ®OPYM : UTHOPA-M, 2018. — 400 c. — Joctyn u3 9bC
«Znanium.comy.

4 T'ypesuu lO.I. Teopusi Tepmuueckorr obpabotku cramu. — Kypran, KI'Y,
2004. -

5. IllonoB A.A., Ilonosa JI.LE. M30oTepMuueckre U TEPMOKUHETUYECKHUE M a-
rpaMMBbl pacnaja MnepeoxaaxaeHHOro aycrenura. — M.: Mamrus, 1981.

6. llImbikoB A.A. CipaBouHHK Tepmucta. — M.: Mamrus, 1981.

7. HoBukoB N.N. Teopus Tepmudeckoit 00paboTku MetaiuioB. — M.: MeTtai-
nyprus, 1986.

8. I'ennep FO.A. UHcTpymenTanbHble ctanu. — M.: Meraimmyprus, 1983.

9. Copokun B.I. u np. MapouHuk crtanei u criiaBoB. — M.: MammuHocTpoe-
Hue, 1989.

10. I'ymsaeB A.IL u ap. MaCTpyMeHTanbHbIe cTanu. CpaBodyHuk. — M.: Ma-
muHocTpoeHue, 1985.

11. Komnozunmnonnsle marepuansl. CrnpaBounuk. — Kues: HaykoBa nmymka,
1985.

12. MerannoBenenue u tepMuyeckas oopadorka. CnpaBoyHUK B 3 TOoMax /
[lon pen. Paxmraara A.I. u bepumreiina M.JI. — Meramnyprus, 1983.

13. I'ypesuu HO.I'., PaxmanoB B.U. Tepmuueckas oO6paboTKa MOPOITKOBBIX
cranei. — M.: Meramnyprus, 1985.

7.2. Memoouueckasa numepamypa

1. Ianbmma N.@., Paxmanos B.W. Beibop cTanu v TEXHOJIOTUH YIIPOYHEHUS
neranied mamnH. — Kypran, 1994.

2. I0.I'I'ypeBny, I'H.[lInutko. KOHCTpYKIIMOHHBIE MaTepHUaIbl sl JETAJIEH
mMamuH. — Kypran, 1985.

3. dpososo3os I'.I1., Paxmanos B.., I'ypesuu [O.I'. [loBepxHOCTHOE ynipou-
HeHue aetaneit mamuH. — Kypran, KI'Y, 1997.

4. I'ypesunu 0.1, IpooBo3os I'.I1., CaBunbix JI.M. [TopomikoBeie cTanu 1
KOHCTPYKUMOHHBIX aeraneil. — Kypran, KI'Y, 1997.

5. PyKkoBOZICTBO K BBHITIOJIHEHUIO J1aOOPaTOpHBIX padoT 1o Kypey “Marepua-
jJoBencHue” g crenuaiprHocTer 120100, 120500, 210200, 150100, 150200. —
Kyprasn, 1992.

6. CTpyKTypa u CBOMCTBA yIIepoaucThix ctane. — Kypran, 2002.

7. BnusiHrEe CKOPOCTH OXJIAXKJIEHUS HA CTPYKTYPY M TBEPAOCTH cTayn. — Kyp-
ras, 2003.

8. Tepmuueckas oOpadboTtka cranu. — Kypran, 2000.

9. IlpokanuBaeMocTs ctanu. — Kypran, 2001.

10. BeiGop cTanu v COCTaBI€HUE TEXHOJIOTUU TEPMHUECKON 0OpabOTKU st
JeTalield KOHCTPYKIMOHHOTO HazHaueHus. — Kypran, 1994.

11. CoenriHeHNE METAIJIOB U IJIacTMAcC KieeBbIM MeTosioM. — Kypran, 2004.

8. PECYPCbI CETH «<MHTEPHET»,
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HEOBXOJAMMBIE JIUIAA OCBOEHUSA AUCHUIIJINHBI

Ne HNHuTepHer-pecypc

KpaTKOC OITMCAaHHE

http://elementy.ru/lib/lections

Buneozanucu u TeKCTOBBIM Marepuai MyOIUYHbIX
JICKLIMIA U3BECTHBIX YYEHBIX MUpa

http://elementy.ru

OHIMKIIONEAUYECKUI CalT

http://mipt.ru/

caii'T MOCKOBCKOTO (PM3UKO-TEXHUUYECKOTO UHCTH-
TyTa (TOCY1apCTBEHHbIN YHUBEPCUTET)

VYuensle nzo0perarenu Poccun

http://physics.nad.ru

dusuka B AdHUMalusiIx

1
2
3
4 http://www.imyanauKki.ru/
5
6

http://physics03.narod.ru/

CaiiT nocasieH Gu3nKe, KOTOpast HaC OKPYKaeT

7 | http://en.edu.ru/

[opTan siBIISIETCS COCTAaBHOW YacThIO (esiepaibHO-
ro noptana "Poccuiickoe obpazoBanue". Conep-
KHUT PECYPCHI U CCHUIKU Ha PECYPCHI M0 ecTe-
CTBCHHO-HAYYHBIM JTUCIUTUIHHAM ((U3HKa, MaTe-
MaTHKa, XUMUS 1 OUOJIOTHS).

8 | http://www.edu.ru/

®denepanpHbIil mopran «Poccuiickoe oOpazoBa-
HUE»

9 | http://ru.wikipedia.org

OHimkinoneauss Bukunenus

10 | http://www.msu.ru

Caiit MOCKOBCKOTO TOCYJapCTBCHHOTO YHHUBCPCHU-

Tera M. M.B.JIomoHocoBa

9. MATEPUAJIBHO-TEXHUYECKOE OBECTIEYEHUE
T CTUTIIAHBI

MarepuaibHO- TEXHUYECKOE OO0ecCIieueHHe MO peanu3aldyd JTUCIUILUIMHBI
oCymiecTBIsieTcs B cooTBeTCTBUU ¢ TpeboBanusamu O@I'OC BO no ganHoit 0Opa3o-
BATEJIbHOM MTPOTpaMME.

10. YH®OOPMAIIMOHHBIE TEXHOJIOI'MHU, IPOI'PAMMHOE OBEC-
HEYEHUE U THOPOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

1. OBC «JIaub»

2. ObC «KoHCynbpTaHT CTy/IEHTa»

3. OBC «Znanium.comy

4. «I"apaHT» - CIPaBOYHO-TIPABOBAsI CHCTEMa

10. 1151 CTYI€HTOB, 00Y4AKIIUXCS € MCMOJb30BAHUEM JUCTAHIIMOH-
HBIX 00pa30BaTeJIbHBIX TEXHOJIOT Uil

[Ipu ucnonb30BaHUU BJIEKTPOHHOTO OOYYEHHUs M JUCTAHLHUOHHBIX 00pa3o-
BaTesbHbIX TexHosoruit (ganee 90 u JJOT) 3aHATHA MOJHOCTHIO MM YaCTHYHO
IPOBOJATCS B peXUMe OHIaH. OObeM TUCHMIUIMHBL U paclpeiesieHue Harpys3Kku
1o BUAaM paboT coorBeTcTBYeT II. 4.1. Pacnpenenenue 6aiaoB cOOTBETCTBYET II.
6.2 1100 MOXET OBITh U3MEHEHO B COOTBETCTBUHU C peLICHUEM Ka(eapsbl, B caydae
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http://elementy.ru/lib/lections
http://elementy.ru/
http://mipt.ru/
http://www.imyanauki.ru/
http://physics.nad.ru/physics.htm
http://physics03.narod.ru/
http://en.edu.ru/
http://www.edu.ru/
http://ru.wikipedia.org/
http://www.msu.ru/

nepexona Ha D0 u JIOT B nponecce oOyuenus. Pemenne kadenpsl 00 UCOIb3ye-
MBIX TEXHOJIOTHSIX ¥ CHCTEME OLICHUBAHMS JIOCTH)KCHUI 00yJaroIuxcs MpuHUMa-
eTCs C YYeTOM MHEHHUS BEAYILETO MPEIoiaBareisi U JOBOAUTCS J0 CBEICHHS 00Y-
YAFOIIUXCSI.
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[MTPMJIOXEHMUE 1

AHHOTanus K padboudeil nporpaMme JUCHUTIIMHBI
«MarepuaJioBeieHHe M TEXHOJIOTUSI KOHCTPYKIMOHHBIX MATEPHAJIOB))

00pa30BaTeIbHON MPOTPaMMbI BBICIIIETO 00pPa30BaHUS —
porpamMmsel OakajiaBpyuara

13.03.01 — TenJio3HepreTuka U TeMJI0TEXHUKA

HampasnenHocTs: JHeproodecneyenue npeanpuaTui

®opMbl 00yUEHHS: 3a04HAS

Tpynoemkocth nuctumuinHel: 3 3E (108 akameMudeckux 4acoB)
Cemectp: 3 (3aouHast hopma 0OydeHUS)
dopma MPOMEKYyTOTHOM aTTeCTallUK: IK3aMeH

ConepxaHue QUCIUIIINHBI

CBolicTBa METaJUIOB U CIUIABOB: aTOMHO-KPUCTAJUIMUECKOE CTPOCHHUE HJe-
ANbHBIX METAJUIOB; NEe(PEKThl KPUCTALTUYECKOTO CTPOCHUS peajbHbIX METAJIJIOB,;
TUarpaMMbl COCTOSIHMSL JBOWHBIX CIUIABOB, JWarpaMMa COCTOSIHHS KeJie30-
yIIepon; KiIacCH(pUKAIMs CIUIAaBOB IO JWarpaMMe; TEOPETHYECKHUE OCHOBBI W
MpaKTUKa TEPMHUUYECKOW OOpabOTKH CTalld; MOBEPXHOCTHOE YMPOUYHEHUE CTaJIH:
MOBEPXHOCTHAS 3aKallka, XHMHKO-TePMHYECKas oO0paboTka, IMOBEPXHOCTHBIN
HaKJICT; HOBbIC HEMETAJUTMYCCKHNE M METAJUTMYCCKUE MaTepUalIbl, JIEKTPOTEXHHU-
YEeCKHE MaTepHaIbl.

TpeboBaHusi K BXOAHBIM 3HAHHUSM, YMEHHUSIM M KOMIIETEHIUSIM CTYICHTA
GbopMUPYIOTCS HA OCHOBE MPOrPaMMBbI CPeAHEro (ITOJIHOTO) O0IIero oopa3oBaHuUs
10 XUMHUH, (PU3UKE, MAaTEMATHKE.

HucnunnHa «MarepuajaoBeieHUe» UMEET IIeJIbI0 03HAKOMHUTh CTYICHTOB C
OCHOBHBIMH MaTepHaJlaMH, MPUMEHSEMBIMU B MAIIMHOCTPOSHUHU, HAYYUTh pac-
MU pPOBBIBaTh X MapKu. B 3amady Kypca BXOAWT HAyYWUTh CTYACHTOB YIIPABISATH
CBOMCTBAMHU 3THX MaTepHajioB, HAYYUTh HA3HAYATh PEKUMBI TEPMUUYCCKON 0Opa-
OOTKH.
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