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1. HEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYYEHMSI 110
AUCHUIIJIMHE, COOTHECEHHBIX C HIJIAHUPYEMbIMH
PE3YJIBbBTATAMHU OCBOEHHMSA OBPA3OBATEJIBHOU TPOI'PAMMBI

1.1. Ienpt0  OCBOEHUA  JUCHUIUIMHBI  «DJIEKTPOTEXHUYECKOE U
KOHCTPYKIIMOHHOE€  MAaTEpUAJOBEACHHE»  SABIETCS  MaTepHATIOBEIUYECKas
NOJATOTOBKAa HH)KEHEpa, CIOCOOHOrO0 MPOU3BOAMTH ONTHUMAIbHBIA  BBIOOD
MaTEpUajIoB U TEXHOJOTUH M3rOTOBJICHUS U YHPOUHSIOMIEH 00pabOTKU HW3Aenuit
Pa3IMYHOTO Ha3HAYEHUS.

1.2. M3yuyeHue AUCHUIUIMHBI «DJIEKTPOTEXHUYECKOE U KOHCTPYKIMOHHOE
MaTEpUaIOBEICHUE» CIOCOOCTBYET PEIICHUIO CIEAYIOIUX 3a1ad mnpodeccuo-
HaJIbHOM JI€ATEIbHOCTH:

— 3aKOHOMEPHOCTEN, CBSI3BIBAIOIIMX XUMHUYECKUNA COCTaB, CTPYKTYpY U
CBOICTBA MaTEpHUaJIOB;

- METO/IOB LIEJICHAIIPABICHHOTO U3MEHEHHUS UX CBOMCTB;

- XUMHUYECKOTO COCTaBa, CBOMCTB M 00JacTe MPUMEHEHUS OCHOBHBIX
IPOMBIIIIEHHBIX MaTEPUAJIOB, a TAKXKE CIIOCOOOB U PEKUMOB UX YIPOUHEHHUS.

1.3. Ilponecc u3yueHus: AUCLMILIMHBI HallpaBieH Ha (POPMHUpPOBAHUE Clie-
JTYFOIIMX KOMITETCHIINMN:

oowexynomypusie (OK)
Koo
Haumenosanue u (unu) onucanue komnemeHyuu
Komnemenyuu
OK-7/ CriocoOHOCTHIO K CAaMOOPIaHU3alMK U CaMO00pa30BaHUIO

oowenpogheccuonanvnuie (OIIK)

Koo
Haumenoeanue u (unu) onucanue KomnemeHyuu
KOMnemeHyuu
CrocoOHOCTBIO OCYIIECTBIIATH MOUCK, XpaHEeHHe, 00pabOTKy U aHAJU3 UH-
OTIK-1 (dbopMaluu U3 pa3IUYHBIX KICTOYHUKOB U 0a3 JaHHBIX, MPEJCTABIATh €€ B
TpedyemoM (hopmare ¢ UCIOIb30BaHUEM UH(DOPMALIMOHHBIX, KOMITBIOTEP-
HBIX U CETEBBIX TEXHOJIOTUI

npogeccuonanvuoie (IIK)

Koo
Haumenosanue u (unu) onucanue komnemenyuu
KoMnemeHuuu

IK-4 CriocoOHOCTBIO TPOBOJUTH 00OCHOBaHHE MPOEKTHBIX PEHICHUH

nK 12 T'oTOBHOCTBLIO K Yy4aCTHIO B MCIIBITAHUAX BBOAMMOIO B OJOKCINTyaTallUIO
HHEPTETHYECKOTO U DIEKTPOTEXHUUECKOTO 000PYyTIOBaHUS

K-15 CrocoOHOCTBIO OIEHUBATh TEXHUYECKOE COCTOSIHUE M OCTATOYHBIA pecype
00opynoBaHUs




['0TOBHOCTBIO K COCTaBIICHHUIO 3asIBOK Ha O60py,Z[OBaHI/Ie " 3aIl1aCHbIC 4aCTHU

IIK-17 .
U IOATOTOBKE TEXHUYECKON JOKYMEHTALIMU HA PEMOHT

1.4. B pe3ynbrare OCBOCHUS AUCIUIUIMHBI 00YYarONIUICsS JOKEH

3HATBh: 3aKOHOMEPHOCTU U MPAKTHUYECKUE CIOCOOBI BO3JEHCTBUSA HAa MeXa-
HUYECKUE CBOKMCTBA METAJUIMYECKUX CIUIABOB ITyTEM M3MEHEHHS UX XHUMHUYECKOTO
COCTaBa M CTPYKTYPBI; KJIaCCHU(PUKALMIO, MAPKUPOBKY, MEXaHHMUYECKHE CBOICTBA,
PEXKUMBI YIPOYHSIOLIEH TepMUUECKOU 00pabOTKK 1 00JaCTH MPUMEHEHUS CTaJIeh
- OCHOBHBIX MaTE€pPHAaJIOB MPOMBIIUIEHHOCTH; XapaKTePHbIE OCOOCHHOCTH CTPOCHHUS
Y CBOMCTB MOJIMMEPHBIX MATEPUAJIOB.

YMeTh: N0Jab30BATHCS ONTHYECKUM MHKPOCKOIIOM JUJISl U3YyYEHUS CTPYKTY-
pBI MaTEpUasIOB; MPOU3BOANTH 3aKAJIKY U OTITYCK CTaJeil pa3jINYHbIX MapoK; U3Me-
PATh TBEPAOCTH JIJIsl KOHTPOJISI pPe3yIbTaTOB TEPMUUECKONW 00pabOTKHU; paboTaTh €
y4eOHOH, a MPU HEOOXOAMMOCTH — HAYYHOW M CIIPABOYHOMN JTUTEPATYPOU MO MaTe-
pHUaJIOBEICHHIO; BRIOMPATh MaTepralbl, CIOCOOBI U PEKUMBI YIIPOUHSIONIEH o0pa-
OOTKH AJIs1 M3JEIUNA Pa3IMYHOrO Ha3HAUCHUSI.

Baagers: oOmuMU HaBbIKaMU 110 aHAJIU3y TpeOOBaHUI K MaTepuaily U CIo-
COOHOCTU BBIOOpa MaTepuasia U3JEIUi 3JIEKTPOMAIINHOCTPOEHUSI PadOTAIOIIUX B
Pa3INYHBIX YCIOBUAX IKCILTYaTALMH.

2. MECTO YYEBHOM JUCIHUILINHBI B CTPYKTYPE
OBPA3OBATEJBHOM TPOT'PAMMBI

JucuumninrHa « OIEKTPOTEXHUYECKOE U KOHCTPYKIIMOHHOE MaTepHuaIoBeie-
HHE» OTHOCUTCS K 0a30BOM yacTu O6y0oka b.1.

[TproOperénHble NpU U3YyYEHUH JAHHON TUCIUIUIMHBI 3HAHUS CTyIEHTaMU
OyAyT HENMOCPEICTBEHHO HCIIOJIb30BAHBI MPHU HM3YyUYEHUU IJUCHMIUIUH: «OCHOBBI
IEKTPOMEXaHUKN», «CUII0Bas IEKTPOHUKA», «DU3NYECKHEe OCHOBBI JIEKTPOHU-
KW», «IJIEKTPOIHEPTETUUECKUE CHUCTEMBI U CETH», «DJIEKTPUYECKHE CTAaHLHUH W
noAcTaHuum», «OCHOBBI TEOPHM HAJECKHOCTH», a TAKXKE NPU KypCOBOM U JH-
IJIOMHOM IIPOEKTUPOBAHMM U B JAJbHEUIIEH MPOU3BOACTBEHHOW W HAyYHOU €S-
TEJIBHOCTH.




3. OFBbEM JUCHUIIVIMHBI B 3BAYETHBIX EIMHUIIAX
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Monyas 1. BBenenue. CTpoeHue u CBOI-
1 Ay 5 P 36/1 | 2 4 (30
CTBA METAJUINYECKHX CIVIABOB
2 BBenenue 1 1
3. | Tema 1.1. CtpoeHue u CBONCTBA METAJJIOB 2 2
4, | Tema 1.2. Kpucramumsaius MeTaIoB 3 3
Tema 1.3. I3MeHeHHE CTPYKTYPHI U
5. | CBOMCTB METAJJIOB MPH IJIACTUYCCKOM J1e- 8 105 75
dbopmaIru 1 peKpUCTAIIIN3ANN
6 Tema 1.4. Metauinyeckue CIuiaBbl, JHa- s los 75
" | rpaMMBI COCTOSIHUS ’ ’
Tema 1.5. Mexanndeckue CBOMCTBA U KOH-
7. | CTPYKIIMOHHAsI IPOYHOCTh METAJIJIOB U 4 4
CIIABOB
8. | Tema 1.6. XXene3oyrnepoanucTeie CIiIaBbl 10 |1 4 |5
Mopayas 2. Tepmuueckoii 00padoTkun
9, Ay P P 36/1 | 2 2 |32
cTaH
Tema 2.1. Teopus Tepmudeckoit 00paboT-
10. PILTED P 10 |1 9
KH CTaJIH
Tema 2.2. TexHONOTHS TEPMUIECKOH 00-
11. 10 |1 2 |7
pabOTKH cTaJIn
Tema 2.3. XumMuKo-TepMuieckas o0padoT-
12. | xa ctanu u Apyrue MeTobl MOTy4eHUs 8 8
M3HOCOCTOMKHX MOKPBITHH
Tema 2.4. BnusiHue erupyomux J1eMeH-
13. | TOB Ha CBOKMCTBA CTAJIU M HA MTPOIIECCHI (ha- 8 8
30BBIX MTPEBPALICHUI
Monayab 3. DjeKTpoTeXHHuYeCKHe U KOH-
14, | YO P 108/3 | 4 | 4 100
CTPYKIIHOHHBIE MATEPHUAJbI
15 | Tema 3.1. KOHCTpYKIIMOHHBIC CTAIN 10 |05 9,5
Tema 3.2. UIHCTpyMeHTaNbHBIE CTAIH U
16. Py 10 |05 9,5
TBEPJIbIE CILIABbI
17 Tema 3.3. Ctasu u cruaBbl ¢ 0cOObIMHU (U~ 12 |1 11
" | 3MKO-MEXaHWYECKUMHU CBOMCTBAMH
18 | Tema 3.4. TuTaH ¥ €ro CIUIaBbI 8 8
Tema 3.5. CriaBel Ha OCHOBE AIFOMHUHHUSI U
19. 10 |0,5] 2 7,5

Mar”Hus
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20 | Tema 3.6. CruraBsl Ha OCHOBE MeIU 10 |0,5| 2 75
Tema 3.7. [ToaIMIUITHUKOBEIE CILUIABEL U
21. a 10 |05 9,5
MIPUTION
22. | Tema 3.8. KoMIo3uiimoHHbIE MaTepHAIIBI 10 10
23 | Tema 3.9. IlopomikoBbie MaTepHaIIbI 10 10
24 | Tema 3.10. Ilimactmaccel 10 |05 9,5
Tema 3.11. OcHOBBI paITMOHANBHOTO BHI-
25. | 6opa mMaTepraIoB U METOIOB YITPOUHEHUS 8 8
neTaney Malug
Bcero 180/5(8 | 4 6 [162| 1 IK3

4. COIEPKAHUE YYEBHOHN JUCHUITIJIUHBI(180u4ac.)

MOJIYJIb 1. BBEJEHUE. CTPOEHUE U CBOMCTBA METAJLJIU-
YECKUX CIIJIABOB (36 YACOB)

Beenenue (1 yac) CoaepkaHue W 3a1add Kypca. Ero MecTo B MOATrOTOBKE
WHXXEHEPOB, CHEHUAM3UPYIONIUXCS B 00JaCTH KOHCTPYUPOBAHUS, MPOU3BOACTBA
U SKCIUTyaTalluyd MallliH, TpUOOpPOB, MEXAaHU3MOB U O0OpPYAOBAHUS PA3TUYHOTO
Ha3HayeHusA. Ponp MaTepuanoB B COBPEMEHHOW TeXHUKE. KpaTKuil uctopuueckui
OUYEpK Pa3BUTHS MaTEPUATIOBEICHUS.

Tema 1.1. CTpoeHue H cBOWicTBa MeTAJLIOB (2 Yaca)

XapakTep MEKaTOMHOW CBsA3M B Meraiiax. CBOMCTBa MeETaioB, OINpelie-
JSIEMbI€ METAJUIMYECKUM TUIIOM CBS3U. KpHUCTAINIMUECKOE CTPOEHHE METAJIOB.
Tunbpl KpUCTAIIMYECKUX PEHIETOK. AHU30TPOIHUS CBOMCTB METAIOB. OCHOBHBIE
HECOBEPIIECHCTBA KPUCTAJUIMYECKOTO CTPOCHUS M UX BIMSHUE HA CBOMCTBA METaJl-
70B. [IpouHocTs uaeanbHbIX (0€3M1e(PEKTHBIX) U peaTbHbIX KPUCTALUTUYECKUX TEll.
[TyTy MOBBIIEHUS IPOYHOCTH METAJIJIOB.

Tema 1.2. Kpucramumsanus Mmerauios (3 yaca)

OCo0OEHHOCTH KUAKOIO COCTOSHUS METAJJIOB. DHEPreTUUYECKUE YCIOBUS U
MEXaHU3M Mpolecca KPUCTATUIM3AIUU. 3aKOHOMEPHOCTH OOpa3oBaHUsS M pOCTa
KPUCTAJUIOB. 3aBUCUMOCTh CKOPOCTH KPUCTAJIU3ALMK OT CTENEHU MepeoxXIaxie-
HUS paciuiaBa. AMopQHbIe MeTaJUTbl (METATHYECKUE cTeka). BiusHue ckopoctu
OXJIQXICHUS TIPH KPUCTAJUTU3AIMN Ha BEJIMUMHY 3€pHA B 3aTBEPCBILEM METaLIE.
Ponb npumeceii. CynrHocTs nponecca MmoauduipoBanus. CTpoeHUE CIUTKA.




[IpeBpamienus B TBepAOM cocTossHUH. AsutoTponus (moaumopdusm). [Tomu-
MOp(QHBIE TPEBPAIICHUS B JKeJle3e.

Tema 1.3. I3MeHeHNe CTPYKTYPbI M CBOMCTB METAJJIOB NPH IJIACTHY -
ckoii tedopManuu U pekpucramzanuu (8 yacon)

VYrpyras u miactuueckast aepopmanuu. JuciokanmoHHbIA MEXaHU3M I1j1a-
CTHUYECKOU lepopmaiuu MeTaioB.

Brnusgnaue nnactudeckoit nedopmaiuy Ha cTpoeHue Mmeramia. M3Mmenenwue
MEXaHUYECKUX U (PU3NYECKUX CBOWCTB METaIa B PE3yJIbTaTe TUIACTHYECKOU Jie-
dbopmanuu. SIBneHue HaKiena.

N3menenne CTpyKTypsl U (HU3UKO-MEXaHMYECKUX CBOMCTB HAKJICTIAHHOTO
MeTalljla MpU Harpese. SIBjeHUs Bo3BpaTa U pekpuctamumzauuu. [lopor pekpu-
CTAJLTU3AIMH ¥ BIMSHUE HA HETO Pa3IWYHBIX (DaKTOPOB. XOJIOAHAS U TOpsSYas Tuia-

cTrueckas aedopMaiis MeTalioB.
Buowt yueonwvix 3anamuii:
Jlekuus: H3MeHeHue CTpYyKTYphl U CBOMCTB METAJIOB IIPU 0,5 gac
IJIaCTUYECKON ehopMallii U peKpUCTAIIIN3AUN

Tema 1.4. MeTajsinuecKue CIUIABbI, ITMATPAMMBbI COCTOSTHHSA (8 YacoB)

[Tonsatus o cucreme, KOMIOHEHTe, (aze. MexaHn4yeckue cMecu. XuMuue-
CKHME COCIMHEHUS B CIIaBax. TBep/ible pacTBOPHI U UX PA3HOBUIHOCTH.

JlnarpaMMbl COCTOSIHHSI M UX MpakTH4eckoe 3HaueHue. [Ipasuno ¢a3. Mero-
JIbI TIOCTPOCHUS TMarpaMM COCTOSIHUS. JluarpamMmbl COCTOSTHUS ABOMHBIX CILIABOB,
0o0pa3ylonmx MEXaHUYECKUE CMECH M3 UYUCTHIX KOMIIOHEHTOB. DBTEKTHYECKOE
npeBpariieHue. [IpaBuno oTpe3koB. /luarpaMmbl COCTOSIHUS JBOMHBIX CILJIABOB JJIA
CIIy4yacB MOJIHOM B3aMMHON pPacCTBOPUMOCTH M OIPAHUYEHHOW PacTBOPUMOCTH
KOMIIOHEHTOB B TBEPJIOM cOoCTOsiHUU. [lepuTekTnueckoe npespaiieHre. HepaBHo-
BECHasl KpucTajuin3anus. JIMkBaius B CrijiaBax v €€ pa3HOBUIHOCTH.

JlnarpaMMBbl COCTOSIHHSI CIIABOB, 0OPA3YIOIMINX XUMHUYCCKUE COSAUHCHHUS, U
CIJIaBOB, HUCTBITBHIBAOIINX ToJMMOp(HBIE mpeBpalieHus. OnpeaeneHue ¢ moMo-
IO AUAarpaMM COCTOSIHHSI TEMIIEPATYp IUIABJICHHUS W 3aTBEPJCBAHUS CIIJIABOB,
XUMHUUYECKOTO cOCTaBa (pa3, OTHOCUTEIHLHOTO KOJIMuecTBa (a3 U CTPYKTYPHBIX CO-
cTtaBysitomuX. CBsI3b MEXAY XapaKTEPOM JIHArpaMM COCTOSIHHSI M CBOMCTBaMu

criaBoB (3akoH KypHakosa).
Buowt yueonvix 3anamuii:
Jlexuust Mertamndeckue CIaBbl, AUarpaMMbl COCTOSTHUS 0,5 yac

Tema 1.5. Mexanuyeckue CBOWCTBA U KOHCTPYKUHMOHHASI NMPOYHOCTh
MeTAJIJIOB H CILUIaBoB (4 yaca)

[ToHsiTHE KOHCTPYKIMOHHON MPOYHOCTH MATEPUAIIOB. XapaKTEPUCTUKH, OII-
peeISIONEe KOHCTPYKIIMOHHYIO TTPOYHOCTh - MPOYHOCTh, HAJICKHOCTh U JIOJTO-
BEYHOCTh. OCHOBHBIE KPUTEPUU OLIEHKH MPOYHOCTH, HAJICKHOCTU U JOJTOBEUHO-
CTH MatepuasnoB. [lyTh TMOBBINIEHUS KOHCTPYKIIMOHHOM MPOYHOCTH METAJLIAYE-
CKHUX U3JCIINH.



Tema 1.6. Keise3oyriepoauctsoie ciiabbl (10 yacos)

CaoiicTBa Xxene3a, yriaepoaa W LeMmeHTtuTa. OCHOBHbIE (a3bl, MPUCYTCT-
BYIOIIME B XKEJIE30yTIEPOAUCTHIX CIUIAaBAX B PABHOBECHOM COCTOSTHUM. AYCTEHUT,
bepput, LeMEHTHUT, rpadut. JluarpamMma cocTostHUS *ene30 - ueMeHTuT. [Ipespa-
IICHUS B KEJIE30yTIEPOAUCTBIX CIIJIaBaX Pa3IMYHOrO COCTaBa IPHU MEIJIEHHOM OX-
naxaeHur. CTpyKTypHBIE COCTaBIISIOLIUE B JKEIE30yIIIEPOUCTBIX crutaBax. Kiac-
cU(UKaILus KeJIe30yrIepoAUCThIX CIuIaBoB. TexHundeckoe xene3o. Cranb. benblii
YYTYH.

Yrnepoaucteie ctand. Bo3moxHBIE MPUMECH B CTAISIX U MX BIUSHUE HA
CBOMCTBA. 3aBUCHMOCTh CBOWMCTB CTalel OT coaepkanus yriaepoaa. Knaccuduka-
usl 1 MapkupoBka yriepoauctsix craieit mo 'OCT. YraepoaucTteie cTanu 0ObIK-
HOBEHHOT'O Ka4eCTBa U KaueCTBEHHbIE. ABTOMATHBIE CTaJIH.

Uyrynsl. YciaoBus 00pa3oBaHHS METAcTaOMIBHOM CHCTEMbI (3Kene3o -
IIEMEHTHUT) U CTAOMIBHOM cUCTeMbl (3kene30 - rpadurt). BausHue ckopoctu oxia-
KJCHUA U MpuMeced Ha mpouecc rpaguruzanuu. Kimaccudukanus 4yryHOB IO
¢dopMme rpaduTa U CTPOCHUIO MeTaindeckoi ocHOBBI. Cepble uyryHsl. Moaudu-
UPOBaHUE YYT'YHOB. BHICOKONIPOYHBIN YyT'YH, €r0 CTPYKTypa U cBoiicTBa. KoBkuit
YyI'yH, €r0 CTPYKTYypa U yclioBus noiyueHusi. Mapkuposka uyryHos 1o 'OCT.

[IpuMeHeHne yriaepoAMCThIX CTaJed M YyryHOB B MAaIMHO- W IpuUOOpo-

CTPOCHHH.
Buowt yueonvix 3anamuii:
Jlexuwst XKenezoyrnepoaucToie CIIaBbl luac
JlabopaTopHoe 3aHsTHE: CTpyKTypa ¥ CBOWCTBA YIIIEPOAUCTHIX CTaNel U Oe- 2 Jaca
JIBIX YyT'YHOB B PABHOBECHOM COCTOSIHUHT
CTpyKTypa ¥ CBOMCTBA CEPBIX UYTYHOB 2 qaca

MOJYJb 2. TEPMHUYECKON OBPABOTKH CTAJIM (36 YACOB)

Tema 2.1. Teopusi Tepmudeckoii 06padorku craiu (10 yacos)

CyIHOCTb, Ha3HAYEHUE U OCHOBHBIE BUIbI TEPMUYECKON 00paOOTKU CTaIIH.

[IpeBpamenus B cranu npu Harpee. OOpa3oBaHue aycteHuTa. PocT aycre-
HUTHOIO 3epHa. BinsHue BeIMUMHBI 3epHa Ha CBOMCTBA CTaJIH.

[IpeBparnienus B ctainu npu oxjaxjaeHuu. Kunetuka npeBparieHus: nepeox-
JaXIEHHOTO aycTeHuTa. JlmarpaMma M30TEepMUYECKOTO MPEBpPAIICHUS ayCTCHHUTA
(C-o6paznas muarpamma). CTpyKTypa U CBOWCTBA MPOJYKTOB IpPEBpaIleHUS ay-
CTEHHUTA: MepJIuTa, COpOUTa, TPOOCTUTA, OCIHUTA.

MapTteHcuTHOE TIpeBpaIleHne ayCTeHUuTa U ero ocooeHHocTu. Kputndeckas
CKOPOCTH 3aKanku. CTpyKTypa M CBOWCTBAa MapTEHCHUTA.

OcTaTo4HbBIN ayCTEHUT, IPUYMHBI €T0 COXPAHEHHSI TP 3aKaJIKe.

IIpeBpalienns B 3aKaJICHHOM CTAJIM IpU OTIYyCKe. M3MeHeHne cTpyKTypsl 1
CBOMCTB 3aKaJICHHON CTaJM B Mpoliecce oTnycka. OTianune CTpyKTyp, 00pazyemMbIx
B pe3yJbTaTe OTIYCKa 3aKaJCHHOM CTajH, OT aHaJOTHYHBIX CTPYKTYyp, oOpa3sye-
MBIX TP 3aKaJIKe.

Tepmomexanndeckas 00paboTka cTainu U ee pa3HOBUIHOCTU. CTPYKTypHbBIE
U3MEHEHHs, COBEPIIAIOIINECS B CTAJIM IPU TEPMOMEXaHUUECKOM 00paboTke.



Buowt yueonvix zanamuii:
Jlexumst: Teopus Tepmudeckoit 00pabOTKHU CTaIH 1 wac

Tema 2.2. TexHoJsiorusi repMuyeckoii 06padorku craam (10 yacon)

OcHOBHBIE BUJIBI TEPMUUECKON 00paOOTKHM CTaju - OTXKUT, HOpMaU3allUs,
3aKajKa, OTIIYCK.

Otrxur cranu. [lonHBIA W HEMONHBIM OTXWUI. M30TepMHUUYECKUN OTKUT.
Hudbdy3nonnbiit omxur (romoreHusanus). OTKUT Ha 3€pHUCTBIM mepiuT (cde-
pounuzanusi). PekpucrammzanuonHsiii omxkur. Hopmammzamusi. CtpykTypa u
CBOMCTBA CTaJIM MOCJI€ OTKUTA U HOPMATU3ALIUH.

3akanka ctasm. Beibop TemmepaTypsl HarpeBa. YCJIOBHS HarpeBa M3ACIIAN
npu TepMuueckoi obpadotke. Oxnaxnaronue cpeasl npu 3akanke. [IpokanuBae-
MOCTh W €€ BJIMSHME HA CBOWCTBA 3aKajJeHHOUW crtanu. DakTopsel, BIUSIOMIME Ha
MPOKATMBAEMOCTh. J[eheKThl 3aKameHHOW CTalM W MEPhl UX TPEIYIPEKICHUS.
Bunpr 3akanku (oObl4Hasi, NpepbBIBUCTAs, CTyNEHYATas, W30TEPMUYECKAs) U HX
0COOCHHOCTHU. MeTO/Ibl TOBEPXHOCTHOM 3aKAJIKU: 3aKajka ¢ MHAYKIMOHHBIM U ra-
30IJIAMEHHBIM HAarpeBOM U C HMCIOJIb30BAHHUEM BBICOKOKOHUEHTPUPOBAHHBIX HC-
TOYHUKOB SHEPIUH (3aKaJIKa C JJA3€PHBIM U AJIIEKTPOHHO-IYYEBBIM HATPEBOM).

OTtrnyck 3akalieHHOW cTanu. Bunbl OTIycKa: HU3KWWA, CPEIHUM, BBICOKHUMU.
CrtpykTypa U CBOMCTBA CTalM IOCJE Pa3IMYHBIX BUJIOB OTIycKa. [Ipumeps! npu-
MEHEHHUS YNPOYHSIONIEH TepPMUUYECKONM O0OpabOTKMU CTalNbHBIX M3JCIUNA B pa3iny-

HBIX OTpaCIIIX MAIlIMHOCTPOCHU .
Buowt yueonvix 3anamuii:

Jlekuwst: TexHon0rHs TEPMUIECKOI 00pabOTKH 1 yac
CTan
JlaGopaTopHoe 3aHsTHE: Tepmuueckas o0paboTKa (3aKajiKa U OTIYCK)
YIJIEPOUCTHIX CTalel 2 yaca

Tema 2.3. Xumuko-repMudeckas o0padoTrka cTaju W ApPyrue MeTolbl
NMOJIyYeHHsI M3HOCOCTOHKHUX MOKPBITHIA (8 YacoB)

duznyeckre 0OCHOBbI XUMUKO-TEPMUYECKON 00pabOTKH.

[lemenTanusi, ee Ha3HAUYCHUE U CIIOCOOBI OocyIecTBIeHUs. CTPYyKTypa CTaIu
nocJie eMeHTanuu. Tepmudeckas 00padoTKa IIEMEHTOBAHHBIX U3/ICTUH.

A3oTHpOBaHUE, €ro Ha3HAYeHHE M CrocoObl ocymiecTBieHus. Ctanu s
azoTupoBaHus. [lnannpoBaHue cranu, ero Ha3HAYEHUE M CHOCOOBI OCYIIECTBIIE-
Hus. bopupoBanue u qudPpy3rMoHHOE HACBIILIEHUE CTAIU METAJJIAMHU.

CoBpeMEHHBIE METOABI TOJYYEHUS TBEPABIX H3HOCOCTOMKHUX IOKPBITHU.
XUMUYECKOE OCaXJEHNE MOKPHITUN 13 ra3oBoil ¢aswl. [1n1asmMeHHOe U BaKyyMHOE
MOHHO-TUIA3MEHHOE HAHECEHHUE MOKPBITHIA.

Tema 2.4. Bausinue JierMmpyronux 3J€MEHTOB HA CBOMCTBA CTAJIM M HA
npoieccol (pa3oBbIX NpeBpaleHuii (8 yacon)

Ilenmu nermpoBanmsi cranu. Hambomee pacmpocTpaHEHHBIC JETUPYIOIIHE
AJIEMEHTHI. BIMsHNE JTErUpyIOMUX AJIEMEHTOB Ha MOJUMOpP(HBIC MPEBpaIICHHS B
xKene3e U cBoucTBa (epputa. BammonelcTBie JETUPYIOMIMX 3JIEMEHTOB C YIJie-
poaoM. BinsiHue nerupyromux 3J1€MEHTOB Ha MpeBpalleHUue NePeoXIIaKIEHHOTO

10



ayCTEHHUTA U MPOKAJIUBAEMOCTh CTAJIM, HA MAPTEHCUTHOE MIPEBPALICHUE U KOJINYE-
CTBO OCTATOYHOI'O ayCTEHUTA, Ha CKJIOHHOCTb CTAJId K POCTY 3€pHA U MPOLECCHI
OTITyCKa 3aKaJICHHOM cTanu. TeXHOJIOrMuecKue 0COOEHHOCTH TepMUUYECKOU 00pa-
OOTKH JICTUPOBAHHOMW CTaJIH.

Knaccudukanus nerupoBaHHBIX CTaJel MO CTPYKType, COCTaBy, Ha3Haye-
HU0. MapkupoBka serupoBansbix cranei mo I'OCT.

MOAVYJIb 3. JJIEKTPOTEXHUYECKHUE U KOHCTPYKIIMOH-
HBIE MATEPHAJIBI (108 YACOB)

Tema 3.1. Koncrpykuuonsbie craiu (10 yaco)

TpeboBanust K KOHCTPYKIMOHHBIM cTayisM. [IpenmyiiecTtBa jaerupoBaHHOM
KOHCTPYKIIMOHHOM CTaJIi NEpE] HEJIETUPOBAHHOU. POJIb JErMpyronmx 3J€MeHTOB.
OTnyckHas XpyNKOCTb KOHCTPYKLIHMOHHBIX CTaj€d U CHOCOOBI €€ MpeaoTBpallle-
Hus. CBapuBaeMoCTh cTaii. CTPOUTENIBHBIE CTAIIH.

LleMeHTyEeMBIE, ynydlIaeMble U BBICOKOIIPOUYHbIE KOHCTPYKIIMOHHBIE CTAJIN;
UX Ha3Ha4Y€HUE, CBOICTBA, COCTABbI, PEXUMBbI TEPMUUECKON 00paboTku. [Ipumepsl
KOHCTPYKLMOHHBIX CTAJIEH KaKJIOTO TUIIA.

[IpyXrHHBIE CTaIW; IAPUKOIOIIINIIHUKOBBIE CTAJIU; UX CBOMCTBA, PEKUMBI
TEPMUYECKON 00pabOTKH.

Bb160p Mapkyu KOHCTPYKIIMOHHOM CTajld B 3aBUCUMOCTH OT Ha3HA4YEHHUS U3-
JEJINHI, UX Pa3MEpPOB U YCIOBUM HAarpyKEHHUS.

Buowt yueonvix 3anamuii:
Jlekuwsi: KoHcTpykimoHHBIE cTaIN 0,5 ywac

Tema 3.2. UHCTpyMeHTAIbHBIE CTAJIM U TBep/ble cnjiaBbl (10 yacos)

Knaccudukanys MHCTpyMEHTaNbHBIX CTajled Mo HazHayeHuto. Ctamu s
PEXYILIEro U U3MEPUTEINBHOTO MHCTPYMEHTA, UX TepMHUuecKas oOpaboTka. HazHa-
YEHUE OTIEIBHBIX JIETUPYIOLIUX AJIEMEHTOB. BBICTpOpeKylIue CTalid, UX COCTaB,
CTpyKTypa u cBoictBa. [Ipupona ux kpacHocroiikoct. Tepmuueckas o6paboTka
OBICTPOPEKYIIUX CTATICH.

Cranu nams MTaMIoOB XOJIOAHOW W TOpsiuei ImTamMmnoBkd. TpeOoBaHus,
MPEAbIBISIEMbIE K HUM, U PEKUMBI TepMUUYECKON 00paboTku. Haznauenue neru-
pyroLuX 3JeMeHTOB. BpiOop cranel /i mTaMIoB pa3IMyHOrO Ha3HAYEHUs, pas-
MEpOB U YCIIOBUI PabOTHI.

JIuTele U METAITIOKEpAaMHUYECKUE TBEPABIE CIUIABbl, UX CBOWCTBA, Ha3HAUE-
HUE U ciocoObl u3roroBieHus. Hanbonee pacnpocTpaHeHHbIE MAPKH JIUTHIX U Me-
TaJUIOKEPAaMHUYECKUX TBEPABIX CIIaBOB. CBEPXTBEpAas pexyllas KepaMHuKa.

Buowt yueonvix 3anamuii:
Jlexnus: HNHCcTpyMEHTaAJIBHBIE CTAIU U TBEPIBIE 0,5 gac
CILJIaBbI
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Tema 3.3. Ctanu u cniiaBbl ¢ 0cO0bIMH (PU3NKO-MEXaHUYECKMMH CBOIi-
crBamu (124acoB)

OKaaMHOCTOMKHUE U KApONPOUHbIE CTAIU U cIlaBbl. OCOOEHHOCTH NOBEIE-
HUS MaTEpHUAJIOB IIPY MOBBILIEHHBIX Temneparypax. OKaIuHOCTOMKOCTb U €€ MpH-
ponma. IlpumMepsl OKaNMHOCTOMKHMX cTajed. XapaKTEPUCTHUKH KAPOIPOYHOCTH
(mpeaesnsl MONA3yYecTH M AJIUTENbHOM npouHocTtH). Knaccudukanus, cocras, Tep-
Muyeckass 00pabOTKa M TeMIEpaTypHble Npeleibl NMPUMEHEHHs KapONPOYHBIX
CTaJeH U CILJIABOB.

Hepskageromue cranu u ux knaccudukanms. [lpupona Koppo3nuoHHOH CTOM-
KOCTH HEPKABEIOIINX CTaJIel, 00JacTH UX MPUMEHEHHUs, TEpMHUEcKas 00padoTKa.
[Ipumepsl Mapok CTaner Kaxaoro kiaacca. MexKpuCTalsIMTHAsE KOPPO3UsL HEPxKa-
BEIOIIMX CTaJEeH U CIIOCOOBI €€ NMPEIOTBPAILECHHS.

W3HococToliKMe cTanu, UX COCTaB, TepMHUYECKas 00paboTKa, CBOMCTBA U 00-
jacTy npuMeHenus. [Iprpoia noBBIIEHHON H3HOCOCTOUKOCTH.

CrnaBel ¢ 0COOEHHOCTSIMH TEIUIOBOTO PacCHIMpPEHUs, UX COCTaB, CBOWCTBA U
HauboJee pacpoCTpaHEHHbIE MapKH.

MarauTtHble CTajau U CIUIaBbl, MX Kiaccupukanus. MarHUTOMSATKUE U Mar-
HUTOTBEP/bIE CTAIM U CIUIaBbl. TpeOoBaHus, MpeabsBisieMble K HUM. BpiOop mar-
HUTOMSATKHUX U MarHUTOTBEPJBIX MATEPUAJTIOB I U3ACIHNNA pa3INuyHOIO Ha3Haue-
Hus. HeMarHuTHele cTany U 4yryHBbI.

CmiaBbl ¢ 0COOCHHOCTSIMH 3JIEKTPUYECKOTO conpoTuBiieHud. [IpoBoaHMKO-
BbIE MaTe€puajbl, PEOCTATHbIE CILIABbI, CIJIABbI JIJIi HArPEBATEIbHBIX 3JIEMEHTOB,

UX COCTaB, CBOMCTBA U HaHOOJIee PaCcIPOCTPAHEHHBIE MAPKH.
Buowt yueonvix 3anamuii:
Jlekuwst: Crayu ¥ cIu1aBbl ¢ 0cOObIMH (DUBHKO- 1 wyac
MEXaHWYECKHUMH CBOHCTBAMU

Tema 3.4. Turan u ero ciiaBbl (8 yacoB)

CaoiicTBa THTaHa. BiMsiHuE JIETMPYIONUX AIEMEHTOB Ha CTPYKTYPY U CBOM-
cTBa TUTaHa. Kiaccudukanus TUTAHOBBIX CIUIABOB, X Ba)KHEWILIME MPEUMYIIECT-
Ba, MapKHPOBKA, CIIOCOOBI TEPMUUECKO 00paboTKH, obnactu npuMeHnenus. Kop-
PO3UOHHAsA CTOMKOCTh TUTAHA.

Tema 3.5. CniiaBbl Ha ocHoBe aroMuHUs 1 MarHus (10 yacos)

CaoiicTBa U npuMeHeHne adtoMuHUs. OCHOBBI TEOPUHM TEPMUUECKONW 00pa-
OOTKM aJIFOMMHUEBBIX CIUIaBOB. CBSI3b MEXIY AMArpaMMaMH COCTOSTHHUS aJllOMH-
HUEBBIX CIJIABOB M MX TEXHOJOTHYECKUMHU CBoWcTBamu. Jlutelnbie u aedopmu-
pyemble ciuiaBbl. CIlaBbl, YIIPOUHSIEMbIE U HE YIPOYHSIEMbIE TEPMUYECKON oOpa-
OOTKOM.

JypantoMuH u apyrue nedhopmMupyeMble aTlOMUHUEBBIE CIUIaBbl, YIIPOYHsIe-
Mble TepMUyeckod oOpaborkoil. Mx cocrta, Tepmuueckass oOpaboTka, 00jacTu
npuMeHeHusi, MapkupoBka. Haubonee pacmpocTpaHeHHblE Mapku aepopMupye-
MBbIX aJTFOMHUHHMEBBIX CIUIABOB, YIIPOUHSEMbBIX TEPMHUUECKOU 00pabOTKOM.

CunmyMuH U Jpyrue JIMTeHHbIE aTlOMUHHUEBBIEC CIUIABbI: TPEOOBAHMS K HHUM.
[ToBbilIeHNE CBOMCTB JIMTEHHBIX ATIOMHUHHMEBBIX CIUIABOB IyTeM MOIU(UIIIPOBaA-
HUSL.
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}KaponpquHe AJIFOMUHUCBLIC CIIJIABBI. CHC‘-ICHHBIG AJIFOMHUHHUEBBIC CIIJIaBbI
(CAC, CAIN).

HpI/IMeHeHI/IG AJIFOMHUHHUCBBIX CIIJIAaBOB B MAIIWMHO- U HpI/I60pOCTp06HI/II/I.
Baxxnenimmue criaBbl Ha OCHOBE Marausa, uxX MapkKupoBKa, COCTaB, CBOMCTBA U 06-

JJaCTU IPUMCHCHMU .
Buowt yueonwvix 3anamuii:

Jlexius: CrIutaBbl Ha OCHOBE AJTFOMAHUS U MAarHus 1 gac
[IpakTHueckoe 3aHATHE CTpyKTypa U CBOKCTBA CIJIABOB HA OCHOBE
ATFOMUHUS 24aca

Tema 3.6. CiiiaBbl Ha ocHoBe Meau (10 yacoB)

CBoiicTBa U mpuMeHeHue TexHnueckoil Mmeau. CriiaBel Ha ocHoBE Meau. Jla-
TYHHU; U3MEHEHHUE UX CTPYKTYpPbl © MEXaHUYECKUX CBOWCTB B 3aBUCUMOCTH OT CO-
nepxkanus nuHKa. Kiaccudukanus natyHel no cocraBy, CTPYKType U TEXHOJIOTU-
YEeCKUMM cBOMCTBaM. MapkupoBka naTyHed. CBOMCTBAa M INPHUMEHEHUWE JIATYHEU
Pa3ITUYHBIX MapOK.

Bnusgnaue conep:kaHus 0J0Ba Ha CTPYKTYPY M CBOMCTBA OJIOBSHHBIX OpOH3.
Knaccudukanusa OpoH3 Mo TEXHONIOTMYECKUM cBoiicTBaM. CocTaB, CBOICTBA U 00-
JacTU NMPUMEHEHHSI OJIOBSIHHBIX U O€30JI0BSHHBIX (aJIFOMMHUEBBIX, OCPUILINEBBIX)

OpoH3. MapkupoBka o0pabaTbIBaeMbIX JaBJICHUEM M JINTCHHBIX OPOH3.
Buowt yueonwvix 3anamuii:

Jlexmus: CruaBbl Ha OCHOBE MU 0,5 gac
[IpakTHueckoe 3aHATHE CTpyKTypa U CBOIICTBa CIIJIABOB HA OCHOBE
MeIn 24aca

Tema 3.7. [TonmunaAKoBbIe cnJiaBbl 1 mpunou (10 yacos)

TpeGoBaHMg K MOJIIMIHUKOBBIM cruiaBaM. OCOOEHHOCTH HMX CTPYKTYPBHI.
bab0uThl, X cocTaB, CTPYKTYpa, CBOMCTBA M HauboJiee pacIpOCTPAHEHHBIE MAPKHU.
AHTUQPUKITUOHHBIE OPOH3BI U UYT'YHBI.

[Topo1koBble (METaIOKEpaMUUECKHE) aHTU(PPUKIIMOHHBIE MAaTEPUAJIBI.

Knaccudukanus, cocraB u npuMeHeHre npunoeB. CBONCTBa U Ha3HauYEHUE

MATKHUX U TBepI[I)IX HpI/IHOGB.
Buovi yueonvix sanamuii:
Jleknns: [ToaAmMMHUKOBBIE CIUIABBI M IPUTION 0,5 gac

Tema 3.8. Komno3unuonnwie MaTepuajbl (10 yacos)

Buapsl KOMIO3HUIIMOHHBIX MAaTE€pPHalioB, WX KIACCH(HKAINSA, CTPOCHUE U
CBOWCTBA, MPEUMYIIECTBA U HEIOCTATKH.

Komno3nunoHHble MaTepHAIbI ¢ METAIIMYECKOW MATPULIEH.

Tema 3.9. [TopomkoBbie MaTepuajbl (10 yacoB)

[TopomkoBbie MaTepHalibl, UX CBOMCTBA, MPEUMYIIIECTBA U HEIOCTATKH, CIIO-
coObl mostyueHUsl. KOHCTPYKIIMOHHBIC, HHCTPYMCHTAIBHBIC U CIEIHAIbHBIC MO-
POILIKOBBIE MaTEPHAJIbl, 00JACTH UX TPUMCHCHHSI.

Tema 3.10. [Inacrmaccs (10 yacos)

[TmacTmaccel — Marepuaibl Ha OCHOBE MoJMUMepoB. IlommMepsl: OCHOBHBIE
HOHSATHUS; OCOOEHHOCTH BBICOKOMOJIEKYJISIPHOTO CTpOeHUs monuMepoB. Dopma
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(cTpyKTypa) MakpOMOJIEKYJT — JIMHEWHAsl, IECTHUYHAS, ceTyaras (3aMKHyTasl Ipo-
CTpaHCTBEHHas).

du3nvecKre COCTOSIHUS MOJIUMEPOB — CTEKIIO00PA3HOE, BEICOKOIIACTUYHOE,
BA3KOTeKydee. TepMmomexanndeckue KpuBble. [Ipuposa BBICOKOHM 3JIaCTUYHOCTH.

MexaHudeckue CBOMCTBA MOJIMMEPOB. TUNMYHBIE THArpaMMbl PACTSKECHHUS
TEPMOIUIACTUYHBIX M TEPMOPEAKTUBHBIX IOJIMMEPOB B CTEKIO00pPa3HOM COCTOS-
HUU. BiausiHue Temneparypsl 1 CKOPOCTH Harpy>KeHUsl Ha IMPOYHOCTH ITOJIMMEPOB.
JlonroBeyHOCTh oIMMepoB. CTapeHue NoJMMEpPOB, MYTH €ro CAEPKUBaAHUS.

[ImacTMacchl; X COCTaB, poJib Pa3IUYHBIX KOMIOHEHTOB. Knaccudukarus
wiactMacc. OCOOCHHOCTH CTPOCHHSI U CBOMCTB TepMO- M peakToracTtoB. [lomu-
MEpHbIE apMHUPOBaHHbIE MaTepHanbl. CHHTETHUECKUE KJIeW U repmMeTukd. Pe3nHa
KaK NoJuMepHbld MaTepuas. CocTaB pe3uHbl, HA3HAYECHUE PA3JIUYHBIX KOMIIOHEH-
TOB. BisiHue cepbl Ha CTPYKTYpy ¥ CBOWMCTBA PE3HHBI.

[TpuHIMNIMATBHBIE OCOOEHHOCTH TEXHOJIOTMH NepepaboTKH MIacTMace B U3-
nenus. [IpuMenenne miacTMace B pa3jInyHbIX OTPACIAX MPOMBIIIIIEHHOCTH.

Heoprannueckue cTekia Kak NoauMepHble mMaTepuaibl. CTpOeHUs U CBOM-

CTBA HCOPIraHUYICCKHUX CTCKOIJI, ITYT UX YIIPOYHCHMUA.
Buowt yueonwvix 3anamuii:
Jlexun IImacTmaccsl 0,5 gac

Tema 3.11. OcHOBBI PallHOHAJIBLHOI0 BHIOOPA MaTEPUAJIOB U METO/10B

yHpoYHeHusl JeTajieid MamuH (8 yacos)

@dakTopsl, omnpenenstoume padoToCNOCOOHOCTh MU3ACIUNA PA3ITUYHOrO Ha-
3HAa4YCHUA. BUIbI OBPEXKICHUI U3/1€IUI B 3aBUCHMOCTH OT YCJIOBUH MX 3KCIUTya-
Taluu. DKCIUTyaTallMOHHBIE, TEXHOJOTMYECKHE U SKOHOMHUYECKHE TpeOOBaHUS K
IPOMBIIIIEHHBIM MaTepraiaM. BeiOop MarepuaioB U METOJ0B YIIPOUHEHUS U3J1e-
JUI B 3aBUCHMOCTM OT OCHOBHBIX BHJOB OTKAa30B NpH 3Kcrulyatanuuu. CpaBHU-
TEJIBHBIM aHAIN3 SKOHOMUYECKON dPPEKTUBHOCTH MAaTEPUATIOB U TEXHOJOTUN U3-
TOTOBJICHUS U3JEIUI U3 HUX.

5. HEPEYEHDb YYEBHO-METOANYECKOI'O OBECIIEHEHUA
JIJI1 CAMOCTOSITEJBbHOM PABOTHI OBYUAIOIINXCA MO

JUCHUITVIMHE
5.1. TeMbI KOHTPOJILHBIX Pa00T
Moynb AMCUUTUIAHBI HanmenoBanue tem
Monyns 1. Beenenne. Ctpoenue u cBoiictBa me- | Jlnarpamma «OKenezo-ieMeHTHT».
TAJUTMYECKUX CIJIABOB OCHOBBI TEpMUYECKON 00PaOOTKHU.
Monayns 2. TepMudeckoit 00paboTKH cTanu Bri6op marepuaios.
Monynb 3. DIEKTPOTEXHHUECKUE U KOHCTPYKIIU-
OHHbIE MaTepHaJIbI

5.2. Tembl KypcoOBBIX padoOT (IIPOEKTOB)
Boimonnenne  KypcoBod  paboThl  (IpoeKTa) y4eOHbIM IIJJAHOM  HE
IPELYCMOTPEHO.
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5.3. [lepeyeHb MeTOAMYECKUX PEKOMEHAAM A

HanmenoBanue

MGTOI[I/I‘IGCKI/IC PEKOMCHAAMH 110 IIOATOTOBKE K ITPAKTUYCCKUM 3aHATUSAM.

1
2 Metoanueckue peKOMEHAAINH 0 MOATOTOBKE K JIA0OPATOPHBIM 3aHSATHUSIM.
3 MeTtouueckre peKOMEHIalliy 110 BBHIIOJHEHUIO KOHTPOJIbHOM pabOTHI.

5.4. HepequL BOIIPOCOB IJIfl MIOATOTOBKH K 3K3aMCHY

1. MarepuanoBeieHue; 3a4a4i U LENH WU3y4YeHHs OUCHMILUIMH. OCHOB-
HbIE TOHSTUS — XUMUYECKUN COCTaB U CTPYKTypa MaTepUalioB.
2. OcHOBHBIE MEXaHHYECKHUE CBOMCTBA MaTepualoB (IPOYHOCTb U TBEP-

JI0CTh, TUTACTUYHOCTH U YJapHas BSI3KOCTh); METOJBI X OmpezeneHus; o0o3Have-
HUSL; Pa3MEPHOCT.

3. Kpucramnnueckoe u amoppHoe crpoeHue TBEPAbIX Tel. OCHOBHbBIE
XapaKTePUCTUKUA KPUCTAUTMYECKUX PEMIETOK. THUIbl KPUCTAUIMUECKUX PEHIETOK
metasuioB. [lomumopdusm. Tlomumopdubie npeBpaiiieHus B xene3e. AHU3OTPOIHUS
CBOMCTB KPUCTAIUIMYECKUX MATEPHUAIIOB.

4. OcHoBHBIE HecOBepIIEHCTBA (Ae(EKThl) KPUCTATIMYECKOTO CTPOCHHS;
UX BJIMSHUE Ha CBOMCTBA MeTayyioB. [IpouHocTh HMaeanbHbIX (0e3neEeKTHBIX) U
peaIbHBIX METAJIIOB.

5. 3aKOHOMEPHOCTH IMPOIECCa KPUCTAIUIN3ANNA METAIOB. CBA3b MEXKIY
CKOPOCTBIO OXJIXKIEHUSI ¥ BeIMYuHOM 3epHa. CylHOCTh mpoiiecca MOAUGUIIUPO-
BaHus. CTpOEHHE CIINTKA.

6. Bnugnaue miuactuyeckoil neopManuy Ha CTPOCHUE, MEXaHUYECKUE U
(du3nUecKue CBOMCTBAa METAIJIOB. SIBICeHHE HAKJIENA, €ro MPAKTUYECKOE UCIIOIb30-
BaHUE.

1. N3MeHeHne CTpoeHUsI U CBOMCTB IJIACTUYECKH J1€(POPMHUPOBAHHOTO
MeTajuia Moj BIMSHUEM HarpeBa. SIBjeHUs BO3BpaTa W PEKPUCTALIU3ALMH. 3aBH-
CUMOCTbh TEMIIEPATypbl OPOra PEKPUCTAIUIM3ALMNU OT YACTOTHI METajljla U CTere-
HU TIJIACTUYECKOM JeopmMaItuu.

8. Pexpucrannuzanust 1e(popMUpOBAHHOTO MeTasuia. XOJOJHAsl U TOps-
yasi MacTU4eckas aeopmaiiuy; BIUsSHUE STUX BUJIOB 00pabOTKH Ha CTPYKTYpY U
CBOWCTBA METAJLJIA.

Q. CmnaB, KOMITOHEHT, (a3a (cyTh moHsTuH). Tumnel ga3 B MeTaminye-
ckux crutaBax. Kmaccudukanusi 1 OCHOBHBIE CBOMCTBA TBEPABIX PACTBOPOB M XH-
MHYECKUX COCTUHCHUM.

10. JIuarpamMMmbl cocTOsSHUSI (OCHOBHBIE MOHSATHS). J{narpamMmMa coCTOsIHUS
JUIS CJly4asl IIOJHOM B3aMMHOW PacTBOPUMOCTH KOMIIOHEHTOB B TBEPIAOM COCTOSI-
Huu. [IpaBuia onpeneneHus XMMHYECKOTO COCTaBa U OTHOCUTENBHBIX KOJUYECTB
da3. [lenaputHas v 30HabHAS JTUKBAIIHS.

11. JImarpamMMbl COCTOSIHUS JBOMHBIX CIUIABOB JJIS CIy4YaeB MOJHOW He-
pPacTBOPUMOCTA W OTPAHMYEHHOW pPacTBOPUMOCTH B TBEPAOM cocTosiHuu. Kpu-
CTAJUTU3AIIMS CTUTABOB PA3JIMYHOTO cocTaBa. JIMKBaIus 1Mo MmiIOTHOCTH, CIIOCOOBI €€
ycTpaHeHus. JluarpaMMa COCTOSIHHS C YCTOMYMBBIM XUMUYECKUM COCTMHEHUEM.
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12. CBs3p MeXIy THIOM JUarpaMM  COCTOSIHUSI H  (PU3UKO-
MEXaHUYECKMMHU U TEXHOJIOTMYECKMMHU CBOMCTBaMM CIUIaBOB (3akoH KypHakoBa).
[IpakTryeckoe 3HaUeHUE AUArpaMM COCTOSTHHSL.

13. JImarpamma cocrtosaus '"JKeneso-niemeHTUT". dDa3pl, NPUCYTCTBYIO-
1IMe B IAaHHOM cHUCTeMe, UX XapakTepucTuku. Kpucramimsanus CrijiaBoB ¢ pa3iny-
HBIM cojiepkaHueM yriaepoja. CTpykTypa >KelIe30yriepoJUCThIX CIUIABOB; HX
KJIacCUUKaIIUs.

14. 3aBUCHMOCTh MEXAHUYECKHX CBOMCTB KEJIE€30yTIECPOAUCTHIX CILJIABOB
OT cojiepkanus yriepona. Kinaccudukaims 1 MapKupoBKa YTIIEPOJUCTBIX CTAJICH.

15.  Cepsle uyryHbl, ux Kiaccuukanus no Gopme rpapura U CTPOCHHUIO
METaJTTNYE€CKONH OCHOBBI. BiusiHue CKOpOCTH OXJIaXIEHUS U IIPUMeEcei Ha Mpo1iecc
rpaduTH3anun. MapKupoBKa pa3IUIHBIX THIIOB CEPhIX YyTYHOB.

16. MoauduiupoBaHHbIe YYTYHBI. Y CIOBUS MOJIYYE€HUS BHICOKOIIPOYHOTO
U KOBKOTO 4yryHOB. CBsi3b MEXIy CTPYKTYPOM M MEXaHUYECKMMU CBOMCTBAMU
ATUX YYTYHOB.

17. CpaBHUTENIbHBIA aHAINU3 CBOMCTB CEphIX, OCNBIX YYTYHOB U YTJEPO-
JTUCTBIX cTanei. O0JacTH NPUMEHEHHS Pa3IMYHbIX TUIIOB CEPBIX UYT'YHOB.

18. IlpeBpamienus B cranu npu oxjaxiaeHuu. /luarpamma uzoTepmuue-
CKOTO TpEeBpalleHUsl NepeoxiaxaEHHoro aycteHuta. CTpyKTypa U CBOMCTBA MpO-
JYKTOB TPEBPAILICHUS.

19. JluarpamMma HM30TEpPMHUUYECKOTO MPEBPAIICHUS MEPEOXTKIEHHOTO ay-
creanta. CTpyKTypa U CBOMCTBA MPOAYKTOB MPEBpAILEHUs, 00pa3yeMBbIX MPH pa3-
JMYHBIX CKOPOCTSIX OXJIaKICHUSI.

20. Kputnueckas CKOpOCTh 3aKajiku. MapTeHCUTHOE MPEBpAIIECHUE U €TO
oco0enHoctu. CTpyKTypa U CBOMCTBa MapTeHcuTa. [IpuumHa ero BBICOKOUM TBEP-
JIOCTH.

21. OcrtaTo4HbIi ayCTEHWUT, TPUYMHBI €r0 COXPAHEHUS TMPU 3aKAJIKE;
BJIMSIHUE HA cBOMCTBA u3aenuil. O0paboTKa cTajau X0JI010M, €€ Ha3HauUeHue U CIo-
c00 OCyIIIECTBIICHHS.

22. 3aBHCHMOCTH TBEPJOCTH 3aKaJEHHON CTAlM OT COACpP)KaHUS YTJEpO-
na. JledekTsl 3akanéHHOM CTall, IPUUYUHBI UX BOSHUKHOBEHHUS M MEPBI TIpeIymnpe-
xaeHus. [IpenmyIiiecTBa 1 HEJOCTATKU PA3IMYHBIX BUJIOB 3aKaJIKU.

23. IlpeBparenust B 3akaJi€HHON CTalM MpHU OTIycke. M3MeHeHne cTpyk-
Typbl U MEXaHHYECKHX CBOWCTB CTalM B pe3yibTare oTiycka. OTianuue CTpyKTyp,
MOJTy4aeMbIX B pe3yjIbTaTe OTIyCKa, OT aHAJOTUYHBIX CTPYKTYpP, 00pa3yroIIuxcs
IIPU MIPEBPAIEHUH TTEPEOXTAKIEHHOTO ayCTEHUTA.

24. OtmyckHasi XpYIKOCTh CTayield, €€ Pa3HOBHIHOCTH M CIIOCOOBI Mpe-
JOTBPAIICHUS.

25. Omxur crajam, ero pazHOBHAHOCTH. Ha3zHaueHHMe pa3NIuYHBIX BHJIOB
OT)KUTA M PEKUMBI BX TIpoBeaeHus. CTPYKTypa ¥ CBOMCTBA CTAJIM MOCJIEC OT)KHTA.

26. Tepmomexanudeckasi oOpaboTKa cTamu U €€ pasHOBUAHOCTH. M3me-
HEHUE CTPYKTYPBI U CBOMCTB CTaJU NIPU TEPMOMEXAHNUECKOU 00paboTKe.
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27. llpokanuBaeMOCTb; €€ BIMSHHE Ha HKCIUTyaTallMOHHBIE CBOMCTBA 3a-
KaJi€HHOM cTanu. DakTopbl, BIUSIONIME Ha MPOKATUBAEMOCTh U KPUTHUECKYIO
CKOPOCTb 3aKaJIKHU.

28. llenu nerupoBanus ctanu. Hamboisiee pacnpocTpaHEHHBIE JIETHPYIO-
1IMe d3JeMEHThl. BinsHue nerupyromux 3JeMEHTOB Ha MPEeBpalleHus IepeoxaaxK-
JNEHHOTO ayCTeHUTa U MPOKAIMBAEMOCTh CTajld, MapTEHCUTHOE MPEBpaIlEHUE U
KOJIMYECTBO OCTATOYHOTO ayCTEHUTA.

29. Kimaccudukamnms JeTHpoBaHHBIX CTAJCH MO0 CTPYKTYpE M HA3HAYECHUIO.
MapkupoBKa JIETUPOBaHHBIX cTajel. [IpuMepsl JerupoBaHHBIX CTAIEN PA3IUYHBIX
KJIACCOB M Ha3HAYCHUM.

30. KOHCTpyKUIHMOHHBIE JIETUPOBAHHBIE CTANIM, WX KJIacCHU(HUKAIUs, CBO-
cTBa M Ha3HaueHue. [Ipumepsl ctaner kaxaoro tuna. Llementyemsie u yiydiiae-
MbI€ CTanu. PexuMbl TepMUUeCcKOi 00pabOTKU, CTPYKTYypa, MEXaHUYECKHE CBOIi-
CTBa U 00JIACTH MPUMEHEHHS 3TUX CTaJeH.

31. IlemenTanus ctanau, e€ Ha3HAUCHUE M CIIOCOOBI ocymecTBieHus. Cra-
JM, Mo/IBepraeMble IieMeHTauuu. Tepmudeckass oOpaboTKa 1IEeMEHTOBAaHHBIX M37e-
JIMWA, UX CTPYKTypa U CBOMCTBA.

32. A3OTHpOBaHHBIE CTaJId, €T0 Ha3HAUYEHUE U CIIOCOOBI OCYIIECTBICHUS.
Cranu 1s1 a3otupoBaHusi. OCOOEHHOCTH XUMHUKO-TEPMUYECKON 00pabOTKH u3je-
Uil ipu azotrpoBaHuu. CTPyKTypa a30TUPOBAHHBIX U3EIHI.

33. llmanmpoBaHue CTalu, €r0 Ha3HAUYEHHWE, PA3HOBUIHOCTU U CIOCOOBI
ocyuiecTBieHus. bopupoBanue n AU y3HOE HACBHIILIEHUE CTATN METAIIAMHU.

34. CrpoutenbHble (HU3KOJIETUPOBAHHBIC) CTAJN; NX MapKHUPOBKA, XUMH-
YECKHUH COCTaB, CBOMCTBA, 00JIaCTU MPUMEHEHUS.

35. PeccopHo-Tpy>KMHHBIE CTaJId; UX MapKUPOBKA, XMMHUYECKUN COCTaB,
TepMuYecKas 00padoTKa, CTPYKTypa U MEXaHUYECKHE CBOWCTBA.

36. TloammmHUKOBBIE CTalW; UX MapKUPOBKA, XUMUYECKUA COCTaB, TEP-
MUYecKast 00padoTKa, CTPYKTypa U MEXaHUYECKHUE CBOWCTBA.

37. W3HOCOCTOWKHE CTaJId MEPIUTHOTO U ayCTEHUTHOTO KJIACCOB, UX Ha-
3HaYeHHEe, MapKUPOBKA, XUMUYECKUN COCTaB, TepMHUecKas oOpaboTKa, MPUYHHA
BBICOKOW U3HOCOCTOMKOCTH.

38.  KopposuiiHo-cTolikue (Hep>KaBerolie) CTajld, MPUPoJia UX KOPPO3u-
OHHOW CTOMKOCTH; UX XMMHYECKUH COCTaB, KiacCUpUKAIUs U MapKUPOBKA. Mex-
KPUCTAJUIUTHASI KOPPO3Usl HEPIKABEIOIIMX CTaJIel, €€ MpUpoJa U CocoObl Mpeay-
MPEXKICHUS.

39. KapompouHocTh, €€ xapakTepuCTUKH. DaKTOPBI, CIIOCOOCTBYIOIINE
MOBBILICHUIO JkaponpoyHocTu. Kiaccudukanus xapornpouyHbIX MaTepuaioB; NpH-
MEphbI CIIABOB PA3IMYHBIX KJIACCOB, UX XMMHUYECKUI COCTaB, MapKUPOBKA, MPUMeE-
HEHUSI.

40. KapocroiikocTb, €€ 3aBUCMMOCTh OT XUMHUYECKOT0 COCTaBa MaTepHa-
na. [IpyHumn nerupoBaHus )KapOCTOMKHUX CIIaBOB. [IpuMephl KapOCTOMKHX CTa-
JIEN U CIUIaBOB, NX XUMHYECKHUI COCTAaB, MAPKUPOBKA, IPUMEHEHHS.
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41. MarautoMArkue 1 MarHUTOTBEPAbIE CTAIM U CIUIABbI; UX HA3HAYEHUE,
XUMHUYECKUH COCTaB, CTPYKTYpa U CBOMCTBA, LIEIN U PEKUMBI TEPMUUECKOI 00pa-
OOTKH.

42. ConaBbl C BBICOKMM DJIEKTPUYECKUM CONMPOTUBIICHUEM; UX Ha3zHaye-
HUE, XUMHUYEeCKUU cocTaB U kinaccudukanus. CTpyKTypHas OCOOCHHOCTb 3THUX
criaBoB. [IpuMepsl CIIaBOB Ka)XJ0ro Kiacca.

43. CmnaBbl ¢ OCOOCHHOCTSMH TEIUJIOBOTO PACHIMPEHHUS] U YIPYTUX
CBOMCTB, UX Ha3HAYCHUE, XMMMYECKUI COCTaB, CBOMCTBA.

44. Knaccudukanus HHCTpYMEHTAIbHBIX CTallel 1Mo HazHayeHuto. Heren-
JIOCTOMKHE CTaJ JUIA PEXKYLIEro MHCTPYMEHTA; UX XWMHYECKUHA COCTaB, MAapKH-
pOBKa, TepMHUUecKast 00paboTKa, CTPYKTypa U MEXaHUYECKHE CBOMCTBA.

45.  BBICTpOpexXylIue CTalh; XUMHUYECKHI COCTaB, MapKUPOBKa, IPUpoOAa
UX KPAaCHOCTOMKOCTH. V3MEHEHHE CTPYKTYphl M CBOWCTB HA Pa3JIMYHBIX dTaIax
TEPMUUYECKON 00pabOTKHU.

46. TBEépable CIUIaBbl, UX XapaKTEpPHbIE CBOMCTBA M Ha3HaueHHe. TexHo-
JIOTHUs MOJIyYEeHUS, CTPYKTYpa U MAPKUPOBKA TBEPBIX CILJIABOB.

47. llltaMrnoBaHHBIE CTAU JJIs1 XOJIOJHOTO U TOPSIYEro AePOpMUPOBAHUS
MeTajljia; XMMUYECKUH COCTaB, MApKUPOBKA, TepMUUeckass o0paboTKa, CTPyKTypa
Y MEXaHUYECKUE CBOMCTBA CTAJIE pa3JINYHBIX IPYyII.

48. Kiaccudukauus crmjiaBoB Ha OCHOBE Meau. BiusHue coaepkaHus
LIMHKAa Ha CTPYKTYPY, MEXAHUYECKHE M TEXHOJOTHMYECKHE CBOMCTBA JIATYHEW.
Knaccudukanusa u MapkupoBKa JIaTyHEH.

49. Knaccudukamus Opon3. Biusaue comep:kaHus 0J0Ba Ha CTPYKTYpY,
MEXaHUYECKUE U TEXHOJOTMYECKHE CBOMCTBA OJIOBSIHHBIX OpoH3. MapkupoBka,
CBOMCTBA M IPUMEHEHUS OJIOBSIHHBIX U 0€30JI0BSIHHBIX OpOH3.

50. CmnaBbl il TOAIIUITHIUKOB CKOJBKEHHSI, UX CBOMCTBA U CTPYKTYp-
HbIE OCOOECHHOCTH. XUMHUYECKUN COCTaB, CTPYKTypa M CBOMCTBA paclpOCTpaHCH-
HBIX MapOK MOJITUITHUKOBBIX (AHTU(PUKITMOHHBIX) CTIIABOB.

51. Knaccudukanus anroMUHUEBBIX CIUIaBOB. Jledhopmupyembie amoMu-
HUEBBIE CIUIABbI, YNPOYHSEMBbIE M HEYNPOUYHSEMBbIE TEPMUUYECKOW O0OpabOTKOM.
(MapKUpOBKa, XUMUYECKHI COCTaB, CBOMCTBA, MpUMeHEeHUsI). OCHOBBI YIIPOUYHSIO-
e TepMuyecKor 00pabOTKHN AIFOMUHUEBBIX CILJIABOB.

52. JluTeliHple afOMUHUEBBIC CILIABBI, UX XUMHUYECKUH COCTaB, MapKH-
pOBKa, CBOMCTBA U NMpUMeHEHUs. MoaupuuupoBaHUue U TepMUUYecKas 00paboTka
CIUIaBOB JJAHHOW T'PYIIIIHI.

53. CmnaBbl Ha OCHOBE THUTaHa, WX CBOMCTBa W 00JACTH TMPUMEHEHUSI.
Knaccudukanus TUTaHOBBIX CIUIABOB MO CTPYKTYPE; XUMUYECKHUIM COCTAaB U Xapak-
TEPHbIE CBOMCTBA CIUIABOB KAXKIOW IPYIIIIHI.

54. CnaBbl HA OCHOBE MarHusl; Kjaccu@ukaius 1 MapKUpoBKa. XuMuie-
CKHH COCTaB, TEXHOJOTMYECKHE W MEXAHUYECKHE CBOMCTBA CIJIABOB Pa3IM4HbBIX
KJIACCOB.

55. KoMmno3uluoHHbIE MaTEpUaIbl C METANIMYECKON MaTpUIIEH; UX KJlac-
cuuKarms, 0cCOOEHHOCTH CTPOCHHS M CBOMCTB; 00JIaCTH MPUMEHEHHSI.
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56. Knaccudukamnus HeMeTaIMYeCKUX MarepuanoB. [lomuMepsr; 0CHOB-
HBIE MOHATHS, 0COOEHHOCTH BHICOKOMOJIEKYJIIPHOTO CTPOEHUS [TOJTUMEPOB.

S57. ®opma makpomoJsiekyia. JIuHelHble M ceTyaTble (3aMKHYTBHIE MPO-
CTPaHCTBEHHBIE) MOJIUMEPHI; CBSA3h MEXKIY UX CTPOCHHEM M CBOMCTBAMU.

58. @®usmyeckue COCTOSHUS TMOJUMEPOB (CTEKI000pa3HOE, BBICOKODJIa-
CTUYHOE, Bsi3KoTekyuee). CBsizb Mexay cTpoeHueM ((hopmoil MakpoMOJIEKyl) U
(bU3MYEeCKUM COCTOSTHUEM MoJiuMepa. TepMoIIacTUYHbIE U TEPMOPEAKTUBHBIE TTO-
JUMEPHI.

59. MexaHnueckne CBOMCTBA MOJUMEPOB. THMMYHBIE AUArpaMMBI pacTsi-
YKEHUS TEPMOTUTACTUYHBIX U TEPMOPEAKTUBHBIX IMOJIMMEPOB B CTEKIO00PA3HOM CO-
crossHuM. [Iprpoaa BICOKOM 31aCTUYHOCTH. BBIHYK/I€HHAS 31aCTUYHOCTb.

60. Bumsaue Temmepatypsl U CKOPOCTH HArpy>KeHHsS Ha MPOYHOCTH I10-
auMepoB. J[0ATOBEYHOCTh OJMMEPOB, (HaKTOPBI, OT KOTOPHIX OHa 3aBUCHUT. CTa-
pEeHHUE OJIMMEPOB, MMYTH €ro CASPKUBAHUS.

61. IlmacTtMacchl; UX COCTaB, POJb PA3IMUYHBIX KOMIIOHEHTOB.

62. Kiaccudukanus rniacTMacc mno TUILY HANOJHUTENS U MPUPOJIBI TTOJIH-
MEpHOM OCHOBBI. TepMOIUTaCTHYHBIE W TEPMOPEAKTUBHBIC IJIACTMACCHI; Tpecc-
MOPOIIKH, BOJIOKHUTHI, CIIOUCTHIC TJIACTHUKU. XapaKTEPHbIE CBONCTBA COOTBETCT-
BYIOIIIUX THUIIOB IJIACTMACC.

6. DOHJ OHEHOYHbBIX CPEACTB JJIA ITPOBEJAEHUA
MNPOMEXKYTOUHOM ATTECTAIIUU OBYYAIOIIUXCS IO
JAUCIHUIIJIMHE

@oH/ OLIEHOYHBIX CPEJICTB JJIsl IPOBEACHUS TPOMEKYTOUHON aTTECTALIUU
0Oy4Jaronuxcs 1Mo AUCIHUIUIMHE 10 pelieHnto kadeapsl 0hopMIIeH OTIeTbHBIM
MPWIOKEHUEM K paboueit mporpaMme.

7. MIEPEYEHb OCHOBHOM U JONOJIHUTEJIBbHON YYEFHON
JIUTEPATYPBI, HEOBXOJUMOM JJIs1 OCBOEHUS U CHUILINHBI

a) OCHOBHAas JiuTepatypa:

1. Anekcees, B. C. MartepuanoBeneHue [DNeKTPOHHBIN yueOHUK] : YueOHoe
nocoobue / Anexcee B. C., 2012, Hayunas xuHura - Pexum pocryna:
http://iprbookshop.ru/6299

2. bycnaesa, E. M. MarepuanoBezenue [DaeKTpOHHbINA yueOHUK] : YueOHoe
nocobue / bycmaera E. M., 2012, Aut Ilu Op Memma - Pexum npocryna:
http://iprbookshop.ru/735

3. 3apemb6o, E. I'. MarepuanoBeneHue [IaeKTpoHHbIN yueOHUK] : YdueOHOe
wuirocTpupoBanHoe mnocobue / 3apem6o E. I'., 2013, VYuebGuo-meTomuyeckuit
IEHTP MO0 00Pa30BaHUIO HA JKEIE3HOJOPOKHOM TpaHcmopTe. - 49 c. - Pexxum noc-
tyna: http://iprbookshop.ru/16216
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0) 10MOJIHUTEIbHAS JIUTEepaTypa:

1. Buxpos, C. II. MarepuanoBenenue [ DIeKTpOHHBIN yueOHUK] : YueOHoe
nocobue / Buxpos C. I1., 2006, By3oBckoe obpa3zoBanue. - 147 c. - Pexxum nocty-
na: http://www.iprbookshop.ru/20678

2. Pxesckas, C. B. MatepuanoBenenue [IaeKTpoHHBINA yueOHUK] : Yuel-
Huk / PxkeBckas C. B., 2003, M3naTenscTBO MOCKOBCKOTO TOCYIapCTBEHHOTO TOP-
HOT'O YHUBEPCUTETA -

IIporpammHoe obecnieueHue

1. IIIT MS Offuce-2010

2. TectoBslii penaktop biokHoT

3. bpaysepsr IE, Google,Chrome, Opera u ap.

8. HIEPEYEHbB PECYPCOB HH®OPMAIIMOHHO —
TEJJEKOMMYHUKAIIMOHHOM CETH "UHTEPHET",
HEOBXO/NMBbIX JJIS1 OCBOEHUA JUCHUIIJINHBI

1. DnekTpoHHas uHpopMalonHo-oopa3oBarenbHas cpega AHO BO
"C3TY" (BUOC C3TY) [DnekTpoHHbIi pecypc]. - Pexxum noctymna:
http://edu.nwotu.ru/

2. Onekrponnas ouonnoreka AHO BO "C3TVY" [DnexkTpoHHBIH pecypc].
- Pexxum nocryma: http://lib.nwotu.ru:8087/jirbis2/

3. DnekTpoHHO-0nOmoTeunas cucrema IPRbooks [DnexkrponHsIit pe-
cypc]. - Pexxum noctyna: http://www.iprbookshop.ru/

4.  HWnadopmanmonnas cuctema "EanHoe 0KHO g0cTyna K 00pa3oBaTeib-
HBIM pecypcam” [DnekTpoHHbIH pecypc]. - Pexxum nocrtymna: http://window.edu.ru/

5.  HudopmanmoHHas cUCTEMBI JOCTYyTMA K AJIEKTPOHHBIM KaTajoram
oubnuotex cdepsl oopazoBanus u Hayku (MC OKBCOH)[3nexTponHsiii pecypc].
- Pexxum nocryna: http://www.vlibrary.ru/

6. CnpaBounas npaBoBasi cuctema «Koncynbrant [1mrocy,

7.  CnpaBouHas mpaBoBasi cucteMa «l apant.

9. METOANYECKHUE YKA3AHUA JIAA OBYUYAIOIIUXCA
11O OCBOEHUMIO JUCHUMITVINHBI

N3ydenne nucHuIUIMHbl « AJIEKTPOTEXHUYECKOE U KOHCTPYKIIMOHHOE Mate-
pHAIOBEACHUE» MUMEET CBOM OCOOEHHOCTH, KOTOpbIE OOYCIIOBJIEHBI €€ MECTOM B
NOArOTOBKE OakasiaBpa. BeinomnHss BakHy0 00pa3oBaTeabHyI0 (PYHKIIUIO, CBSI3aH-
HYI0 C (JOPMHUPOBAHUEM KYJIbTYPHl MBIIUICHUS Y CTYIAEHTOB, «DJIEKTPOTEXHUYE-
CKO€ M KOHCTPYKI[MOHHOE MaTEpUaJIOBEICHHE» BBICTYIIAET B KAYECTBE OCHOBBI
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http://www.iprbookshop.ru/20678
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http://www.vlibrary.ru/

MPUOOPETEHUST CIIOCOOHOCTEW K 0OOOIICHHIO, aHAM3y, BOCIPUATHIO WH(pOpMa-
IIUM, TIOCTAHOBKE IIeNIM M BBIOOpY MyTeil ee mocTwkeHus. Ha ocHOBe m3ydeHus
JTaHHOW MUCIUIUIMHEI y 00ydaeMbIX (OPMUPYIOTCS HPABCTBEHHO-TIATPUOTHYECKOE
CO3HaHME, BHIPA0ATHIBACTCS TPaKIaHCKAS MTO3UITHSI.

[IpenogaBanme MUCIUIUIMHBI MPEAyCMaTpUBaeT cieayromme (Gpopmbel opra-
HU3aIMU y9eOHOTO TpoIecca: JSKINH, MPaKTHIECKUE 3aHATH, CAMOCTOSITEIFHYIO
paboTy cTy/eHTa, KOHCYJIbTAIUH.

Ha 3aBepmiaromieM sTane U3ydeHHs! AUCHUIUIMHBI HEOOXOAMMO, BOCIIONb30-
BAaBIIUCH NPEIOKEHHBIMU BOMPOCAMH JIJIsI TIOJTOTOBKH K 3a4€Ty, pa3MeIIeHHbIMU
B DJICKTPOHHON WH(pOpMaMoOHHON oOpa3oBatenbHOU cpeae (DMOC), mpoBeputhb
Ka4yeCTBO YCBOCHUA yueOHOT0 MaTepHana.

B cnyuae 3atpynHeHus B OTBETaX Ha MOCTABJICHHBIE BOMPOCHI PEKOMEHITY-
eTCsI MOBTOPUTH YUEOHBIN MaTepuall.

[Tocrme W3y4deHUsS] TEM TUCIMIUIMHBI CIEAYeT MPHUCTYMUTH K BHITIOJTHEHHUIO
KOHTPOJIbHOM pabOTHI.

B 3aBeprienuu u3ydyeHus y4eOHOW AMCUUILUIMHBI CTYJCHT 00s3aH MPOUTH
IPOMEXYTOUHYIO aTTeCTallMi0. Bua mpomMeXyTOUHOM aTTrecTauu omnpeaensercs
pabounm yueOHbIM TutaHoM. DopMa MpoBeJeHHs MPOMEXKYTOYHOU aTTECTAlluU —
KOMIIBIOTEPHOE TECTUPOBAHUE C UCIIOJIB30BAHUEM aBTOMATHU3UPOBAHHOW CHUCTEMBI
TECTHUPOBAaHUS 3HaHUM cTyneHToB B DMOC.

K mpoMexyTodHO# aTTecTaliii JOMYCKAIOTCA CTYJACHTHI, BBHIMOJHUBIINE
TpeOoBaHMs padovyero y4yeOHOro IUIaHa, BBITOJHHMBIINE KOHTPOJIBHYIO paldoTy U
HaOpaBIIKME TOCTATOYHOE KOJIMYECTBO OAIOB 3a yueOHYIO pabOTy B COOTBETCTBUU
¢ OaJTbHO-PEUTUHTOBOM CHCTEMOM.

10. IEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT'UH,
NCITOJBb3YEMBIX ITPH OCYIIECTBJIEHUN
OBPA30OBATEJBHOI'O TPOLECCA IO INCIUAIIVIMHE

[Ipu ocymiecTBiaeHNN 00pPa30BaATEIHLHOTO MPOIECCa MO TUCIUTIIIUHE UCTIOb-
3YIOTCS Cleayroue HHPOpMaIMOHHBIE TEXHOJIOTHH:

10.1. Internet — TexHoJiorun

(WWW (aurn. World Wide Web — Becemupnas [laytuna) — TexHosiorus pa-
OOTBI B CETH C TUIIEPTEKCTAMHU;

FTP (anrn. File Transfer Protocol — mpotokoi nepenauu (haiisioB) — TeXHO-
JIOTHUS TIepeIayuu Mo ceTH (PailyioB MPOU3BOIHHOTO (opMaTa;

IRC (anrm. Internet Relay Chat — moouepeanblii pa3roBop B CETH, YaT) —
TEXHOJIOTHsI BEICHUSI IEPETOBOPOB B pEaIbHOM MaciiTabe BpeMeHH, Jaromiasi Bo3-
MO>KHOCTb Pa3roBapuBaTh C IPYTUMHU JIFOJIbMU 10 CETH B PEXKHUME MPSMOTO TUATI0-
ra;

ICQ (anrm. I seek you — 51 uity Te6s1, MOXKHO 3anucaTh TpeMs YKa3aHHBIMU
OyKBaMH) — TEXHOJIOTHS BEJCHUS NIEPETOBOPOB OJMH Ha OJIMH B CHHXPOHHOM pe-
KUME.
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10.2. IucranunonHoe ody4yenue ¢ ucnojbzosanueM INOC na miar-
¢popme Moodle

— TexHosoruss MyIbTUMEINA B PEKUME JUAJIOTa.

— TexHoJIOTUS HEKOHTAKTHOTO WH(OPMAIIMOHHOTO B3aWMOJICHCTBUS (BUP-
TyaJIbHbIC KaOWHETHI, TAOOPaTOPUN).

— I'uneprexcToBass TEXHOJIOTUSl (IIEKTPOHHBIE YUYEOHUKH, CHPABOYHUKH,
CJIOBapH, SHIIUKIIONIEIUN ).

11. OMUCAHUE MATEPHUAJIbHO-TEXHUYECKOM BA3bI,
HEOBXOJUMOU JJ151 OCYIHECTBJEHUA OBPA3OBATEJBHOI'O
IMPOIIECCA IO YYEFHOM JUCIUIIJIMHE

1. BupTyaibHble aHAJIOTH CIELUAIU3UPOBAHHBIX KAOMHETOB U TAOOPATOPHIA.
2. bubmmoTexa.

3. CnpaBouHo-npaBoBas cuctema KoncynpranT [lnroc.

4. DnextpoHHas UHGOPMAIMOHHO-00pa3oBaTeIbHas Cpe/la YHUBEPCUTETA.

5. JIokanpHas ceTh ¢ BbIX00M B IHTEpHET.

12. BALJIbHO-PEUTUHIOBASI CUCTEMA

(DOpMI/IPOBaHI/Ie OICHKMN TCKYLICTO KOHTPOJIA YCIIECBACMOCTHU U IIPOMECKYTOY-
HOM aTTeCTallvy 110 UTOraM OCBOCHUS JUCHHUIIJIMHBI OCYIICCTBIIACTCA C UCIIOJIb30-
BaHHCM 6aJIJ'II>HO-p€I\/JITI/IHFOBOI\/JI OLCHKH pa6OTI>I CTyACHTaA.

Buj yueOHoii padoThl, 32 KOTOPYIO CTABATCH 0AJLIBI

VYyacTue B online 3aHATHSIX, TPOCTYIIMBAHUE BUIEO JEKIUN 0-5
KonTponbHbIil TECT K MOAyIO 1 0-2
KoHTponbHBIN TECT K MOAYIIO 2 0-2
KoHTposbHBI TECT K MOYITIO 3 0-2
[IpakTuueckas pabota 1 0-6
[TpakTnaeckas pabora 2 0-7
JlabopaTopnas pabora 1-2 0-8
JlabopaTopHas pabora 3 0-8
KonTposabHas pabora 0-30
M TOroBblii KOHTPOJILHBIN TECT 0-30
Bcero 0-100
BOHYCBbI (6amb1, koTopsle MOTYT ObITh J0OaBIieHbI 10 100) bajbl
- 32 aKTUBHOCTD 0-10
- 32 y4acTue B OJUMIINAJIE 0-50
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- 3a yyactue B HUPC

0-50

- 32 o(popMIIEHHE 3asBOK Ha MOJIE3HbIE METOIbI (pall. MPEJI0KEHNS)

0-50
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banbHas mikana oneHky uMeeT BU (B Oauiax):

Onenka Koan4decTBo 02/1;10B
COTJIIMYHO» 86 — 100
«XOPOIIIO» 69 — 85

«YAOBIETBOPUTEIILHOY 51 - 68
«HEYJOBJIICTBOPHTEIHEHOY MeHee 51

KOHTpOJII)HaSI pa60Ta OLCHUBACTCA B COOTBCTCTBHU C Ta6J'II/IHef/'Ii

Ouenka KosauuectBo 6a/110B
COTITUIHO 27— 30
«XOPOIIIOY 23 — 26

«YJIOBJIETBOPUTEIBLHO 18 — 22
«HEYJIOBJICTBOPUTEIIHHOY meHee 18
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Ipunoxenune

K paboueii mporpamMme

JUCIHIUTHBL «DJIEKTPOTEXHHIECKOE

Y KOHCTPYKIIMOHHOE MaTepUaloBeJCHHE)

TI0 HAIIPABJICHHIO ITOJTOTOBKH

13.03.02 - DrrekTpos’HEepreTHKa U IEKTPOTEXHUKA

D®OH/
OHEHOYHBIX CPEJICTB
1. Ilepeyens popMupyemMbIX KOMIIETEH LU
o6mexynbTypHbie (OK)
Kon
HanmeHoBaHue u (MJI1) ONUcaHHEe KOMIETEHIUH
KOMIETEeHIHH
OK-7 CnocoOHOCTh K cCaMOOpraHU3aluy U CaMo00Pa30BaHUIO
obmenpodeccronanbhbie (OITK)
Kon
HaumeHoBanue u (Wjin) onMcaHue KOMIIETEHUMHU
KOMIeTEeHIHH
CriocoOHOCTh OCYIIECTBIIATH TOUCK, XpAaHEHNE, 00pabOTKY U aHAJIU3 UH-
ONK-1 (bopManu U3 pa3IMIHBIX UCTOYHUKOB U 0a3 TaHHBIX, IPEACTABISATH €€ B
TpedyemoM (hopMare ¢ HCIOIb30BaHUEM HH(POPMAIIMOHHBIX, KOMITBIOTEP-
HBIX U CETEBBIX TEXHOJIOTHI

npodeccronansubie (1K)

Kon
HaumenoBanue u (Wjin) onMcaHue KOMIIETEHUMHU
KOMIIETeHIH U
IK-4 CnocoOHOCTh MPOBOJNTH 0OOCHOBAHKE MPOESKTHBIX PEIICHUN
K-12 ['0OTOBHOCTB K y4acTHIO B HCIBITAHUAX BBOJMMOIO B IKCILTyaTalMIO SHEP-
TeTHUYECKOT0 U JIEKTPOTEXHUYECKOTO 000PYJOBAHUS
K-15 CrocoOHOCTh OIIEHMBATh TEXHUUYECKOE COCTOSHUE M OCTaTOYHBIN pecypc
o0opynoBaHus
MK-17 l'otoBHOCTH K COCTABIICHUIO 3a1BOK Ha 000py/I0BaHKE U 3aMlaCHbIC YacTH U
MOATOTOBKE TEXHUYECKON JOKYMEHTAIIMN HA PEMOHT
2. ITactopTt poHIa OLIEHOYHBIX CPEACTB
Kon xonTposn-
Ne | Kourposmpyemsbie Moay/u (Te- | pyemMoi KoMmiie- HanmeHnoBanue
n/n MBbI) TUCHUTIJIMHBI TeHINH OLICHOYHOI0 CpeCcTBA
(WM ee 4acTH)
1 | Moayns 1. Benenue. Crpoenue | OK-1,7, OKII- KonTponsnsiii Tect 1 IIpaktn-
U cBOMcTBa MeTaiuinueckux cria- | 1,2;11K-2,4,14,15 | geckoe 3austue 1
BOB [IpakTrueckoe 3ansitue 2
2 | Monyinsb 2. Tepmudeckoii oopa- OK-1,7, OKII- KonTposbHblii TECT 2
0OTKH cTaln 1,2;T1K-2,4,14,15 | Tlpaktuyeckoe 3aHsTre 3
3 | Moayns 3. Dnektporexuuueckue | OK-1,7, OKII- KoHnTpomnsHslii TECT 3
W KOHCTPYKITMOHHbBIE Matepuaiel | 1,2;11K-2,4,14,15,
5 Monynmu 1 - 3 OK-1,7, OKII- HToroBbiii KOHTPOJIbHBIN
1,2;TIK-2,4,14,15- | TecT.
ITpakTuueckas pabora
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n/n

KonTposmpyembie moaymu (Te-
MbI) AU CHUILTUHBI

Kox konTpom-
pyeMoii koMmiIie-
TeHUHH
(WM ee YacTH)

HaumenoBanue
OLIEHOYHOI0 CPeJACTBA

JlaGopaTopHas pabota
KontponbHas paborta
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3. Ioka3aTeu M KpUTEPUH OLIEHUBAHUS KOMIIETEHUMI 1O 3TanaM (popMUPOBaHUs, ONIMCAHUE IIKAJ OLEHUBAHUS

9Tanbl 0CBOCHUA

Iloka3zaTenu 1OCTHKEHHUS 3aJAHHOTO

Kpurtepnu oneHnBaHus pe3y/ibTaTOB 00y4eHH

KOMIIETEeHIIUH YPOBHS$I OCBOCHHUS KOMIIeTEeHIMIA 1 2 3 4 5
3HaTh: 3aKOHOMEPHOCTH U NMPaKTUYECKHUE He 3HaeT OCHOB- 3Haer  kiaccuduKalmio, | 3HaeT OCHOBHI 3aKOHOMEpP- | 3HaeT 3aKOHOMEPHOCTH U
CIIOCOOBI BO3/ICHCTBHS HA MEXaHUIECKHE 3HaeT | HyIO KIaccu(pU- | MapKUPOBKY, MeXaHHYe- | HOCTH U MPAKTUUECKHE NpaKTHYECKUE CIOCOObI BO3-
CBOMCTBA METAINIMYECKUX CIJIABOB ITyTEM KalMlo, MapKH- | CKHE CBOWMCTBA, PEXUMBI | CIIOCOOBI BO3AECHCTBHUS HA JefcTBUS Ha MEXaHUUECKUe
MU3MEHEHUS UX XUMUYECKOTO COCTaBa U POBKY, MEXaHH- | YNPOYHSAIOIIEH TepMHYe- | MEXaHUYECKUE CBOICTBa CBOWCTBA METAIIIMYECKUX
CTPYKTYPBI; KIIaCCU(PHUKAIIIO, MAPKHUPOBKY, YECKHE CBOUCT- | CKOM 00pabOTKH M 00nac- | METaUIMYECKHX CIUIaBOB CILTIaBOB ITyTE€M M3MEHEHUS HX
[lepBrrii MEXaHUYECKHE CBOMCTBA, PEKUMBI YIIPOU- Ba CTaJIEH, HO TU NPUMEHEHUS CTaJeld U | IMyTeM U3MEHEHMS UX XHU- XUMHUUYECKOI'0 COCTaBa U
JTan HSIOIIEH TepMuYecKoi 00paboTKH 1 obmac- ommubaeTcs B CINIaBOB, HO JOITyCKAaeT | MHYECKOTO COCTaBa U CTPYKTYPBI; PEKUMBI YIIPOY-
TH NPUMEHEHHs CTalledl - OCHOBHBIX MaTe- obnactu npu- OmMOKM B TMPAaKTHYECKHUX | CTPYKTYpHI, HO IOMYCKAaeT | HAIOIIEH TepMHUYIECKOH 0Opa-
pHAaIOB MPOMBIIIJIEHHOCTH; XapaKTepHbIE MEHEHHs CTa- croco0ax BO3AEHCTBUS Ha | OLIMOKH NPH ONpeNeNieHHd | OOTKH M 00JacTH NPUMEHEHUS
0COOCHHOCTH CTPOCHUS M CBOMCTB IOJIHU- nen. MEXaHMYECKHE CBOMCTBA | CBOMCTB IOJIMMEPHBIX Ma- CTaJeil; xapakTepHbIe 0COOCH-
MepHbIX MatepuaioB. (OK-1,7, OKII- METAIMYECKUX CIUIAaBOB | TEPHUAJIOB. HOCTH CTPOEHHUS U CBOUCTB
1,2;I1K-2,4,14,15). IyTeM  HU3MEHEHUs  HUX [IOJIMMEPHBIX MAaTEPUAIIOB.
CTPYKTYPBI.
‘YMeTb: N10J1b30BaThCSL ONITUYECKUM MHUKPO- He Ommnbaercs B Buageer ocHoBaMu u3y- [paBunbHO opuentupyetcs | CriocoOeH NpaBUIbHO UCIIOJb-
CKOIIOM JUTS U3Y4€HHsI CTPYKTYpbI MaTeprua- | yMeeT | BhIOOpe mare- YEeHHUS CTPYKTYPHI U B BBIOOpE MaTepHabl s 30BaTh KOHCTPYKIIMOHHBIE Ma-
JIOB; IPOM3BOJUTH 3aKAJKy U OTIYCK CTaleH pHaloB, CIOCO- | CBOMCTB MaTe€pHasoB; MIPUMEHEHHS IIPU 3KCIIIya- | TE€PHANBI, IPUMEHIEMBIE IIPH
Pa3sNIUYHBIX MapOK; U3MEPSTh TBEPAOCTD IS 0ax u pexuMax | MPOW3BOIUTH 3aKaJIKy U Tall¥ U PEMOHTE TPaHC- TEXHHIECKOM OOCITy)KHBaHHNH,
KOHTPOJIS Pe3yJIbTaTOB TEPMUIECKON 00pa- YIPOUHSIOIIEN OTITYCK CTalleil pa3sNUYHbIX | HOPTHBIX MAIIMH, HO HE TEKyIEM PEMOHTE TPAHCIIOPT-
Bropoii 60TKH; paboTaTh ¢ yueOHOH, a Mpu HEOOXO- 00paboTKu 11 | MapoOK;HO JOITyCKaeT YUYUTBIBAET BIUSHUSA BHEI- | HBIX CPEICTB M TEXHOJIOTHYE-
JTan JUMOCTH — HAyYHOH M CIIPaBOYHOM JTUTEpa- u3genui pas- ommOKu npu pabe ¢ Hayd- | HUX (pakTOpoB U TpeOOoBa- CKUX MaIlIiH U 000pyI0BaHUS
TYpOii 0 MaTepHaIOBeICHUIO; BEIONPATH JUYHOTO Ha3Ha- | HOW M CIIPaBOYHOI JHTE- HUH O6e3omacHoi 1 3hdex-
MaTepHaJIbl, CIIOCOOBI U PEXUMBI YIIPOU- YeHUSI. paTypoil mo MaTepuaiioBe- | TUBHOW 3KCILTyaTaIliy U
HSIOIIEN 00pabOTKH JJIsl M3AETUH pa3Iud- JIEHUIO. CTOMMOCTH
Horo HaszHayenus. (OK-1,7, OKII-1,2;TTK-
2,4,14,15).
Biiagiets: 00UMMY HABBIKAMU 110 AaHATH3Y He YactuyHo cmo- | Brageer obmumu HaBbI- Bnageet 0606menuem, u Brnageet o0muyMu HaBBIKAMU
TpeOOBaHUI K MaTepUaly U CIIOCOOHOCTH BIIa- cobeH k 0000- | kamu Mo aHAIU3y TPeOOo- aHaTU30M WHPOPMALIMY 10 | M0 aHAJTU3y TPeOOBaHUIl K Ma-
BBIOOpa MaTepHraia U3/eNuil MaIIHHOCTPOe- | JeeT IIEHWI0 M aHa- | BaHUH K MaTepHaily U TpeGOBaHUAM K MaTepHally | TE€pUay U CIIOCOOHOCTSIMH
HUS pabOTAIOMINX B Pa3JINYHBIX YCIOBHAX m3y  TpeboBa- | crocoOeH K BEIOOpY MaTe- | M criocoOeH K BBIOOpY Ma- BEIOOpA MaTepuala U3AeInii;
Tperuii skcruryataiun. (OK-1,7, OKII-1,2;T1K- HUH K MaTepua- | puaja U3AeJuil MalluHO- Tepuaa U3l MalllMHO- | KYJbTYPOU MBILUIEHHUS], CIIO-
aTan 2,4,14,15). Jy, HO JOIyCKa- | CTPOEHHs, HO JIOMYyCKaeT CTpOCeHHUS pabOTaIONINX B COOHOCTBIO K 00001IEHUIO,

eT OIWMOKK IpHU
MOCTaHOBKE
en W BBIOOpE
Marepuaia.

OLIMOKM NpH yu&Te ycIo-
BUH KCIUTyaTaIUH.

Pa3IM4HbIX YCIOBUSX IKC-
IJIyaTaluy, HO I0IyCKaeT
OIMOKY TpH BEIOOpPE MyTeit
JIOCTYKEHUSI.

aHaJIN3Y, BOCHIPUATHIO HHPOP-
Malyy, IOCTAHOBKE LIeTH U
BBIOOPY IyTeil ee TOCTHKEHUSI.




4, HIkajabl OLleHUBaAHUSA

(0aJIbHO-PEHTHHIOBASI CHCTEMA)

Bua yueOHo# padoThl, 32 KOTOPYIO CTABATCHA 0aJJ1bI 0aJLJIbI
VYyactue B online 3aHATHAX, TPOCITYIIMBAHUE BUICO JCKIHHA 0-5
KonTtpomnbHblii TecT K Moayiio 1 0-2
KOHTpOJIbHBIN TECT K MOYJIIO 2 0-2
KOHTpOJBHBIH TECT K MOTYITIO 3 0-2
ITpakTrueckas padota 1 0-6
ITpakTrueckas padota 2 0-7
JlaboparopHnas pabora 1-2 0-8
JlaGopaTtopHnas pabora 3 0-8
KonTpoabHasi padora 0-30
HToroBblii KOHTPOJIbHbIN TECT 0-30
Bcero 0-100
banpHas mikana oneHkKu UMeeT B (B Oaiax):
Onenka Koaun4yecTBO 0a/1710B
COTJIIMYHOY 86 — 100
«XOPOIIO» 69 — 85
«YAOBIETBOPUTEIHHO 51 -68
«HEYJOBJIETBOPUTEIILHO MeHee 51
5. TunoBbie KOHTPOJIbHBIC 3a1aHUHA UJIH HHBIC MAaTECPHAJIbI,

He00X0AuMBbIe /Il OLCHKU 3HAHUU, YMEHH i, HABBIKOB M (WJIH) ONbITA
AeITeJIbHOCTH, XaPAKTEePU3YIIMX dTanbl GOPMHUPOBAHMS KOMIIETEHIIUI
NPHU U3yYeHHH Y4eOHOH IMCIHUILIMHBI B IIPOLecce 0CBOCHUS
00pa30BaTeIbHOM MPOrpaMMBbI

5.1. TumnoBoii BApPHAHT 32/1aHUSl HA KOHTPOJIbHYI0 padoTy

3aaHre Ha KOHTPOJIbHYIO pabOTy COCTOUT U3 TSATH 3a]1ay:

3adaua 1. OnpenenuTs N0 AMAarpaMMe JKeIe30-1IeMEHTUT, Kakue ImpeBpalie-
HUs coBepliatoTcs B cTayiv Mapku 40 mpu MEJJIEHHOM OXJIAKJICHHH OT pacIjiaB-
JIEHHOTO COCTOSIHUSI O KOMHATHOM TeMIIEpaTypbl U OKOHYATEIbHYIO CTPYKTYpPY
sToi ctanu. Kakyto cTpykTypy OyayT UMETh U3ACNIUS U3 TON CTaju MOCie 3aKaj-
ku ¢ temnepatyp 740 u 840 °C? Kakoli U3 yKa3aHHBIX BApHUAHTOB 3aKaJKH CIIETYET
BbIOpaTh AJyid oOecrieyeHus: 0osiee BBICOKMX SKCIUTyaTal[MOHHBIX XapaKTEPUCTHUK
M3EIUN U3 ATON CTAIIA U ToYeMY?

3aoaua 2. CBapHble yacTu Kopmnyca peaktopoB ADC (oOeualiku, JHUIA U
KPBIIIKK) U3rOTABIMBAIOT METOAOM TAaMIOBKH. OOOCHOBATH BHIOOP JAOCTATOUYHO
SKOHOMMYHOW CTaJld Ui OTUX HW3ACIHUM, YYUTHIBasE HEOOXOJUMOCTh HX
JUTITENILHOM dKCIUTyaTtand npu Temmeparypax g0 600 °C. IlpuBectn Mapky
CTaIM, XUMHUUYECKUN COCTaB M POJIb JIETHUPYIOMIKNX 3eMeHTOB. HazHauuth pexum
TEPMUYECKON 00pabOTKH, 00eCreunBaOIIe HEOOXOANMMBIA KOMILJIEKC CBOMCTB.
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VYKa3aTb OKOHYATEJIBbHYIO CTPYKTYPY U MEXaHHUUYECKHE CBOMCTBA CTAJIH.

3aoaua 3. BeiOpaTh cIiiaB ajisi MarHUTOIIPOBOJIOB JIEKTPUUYECKUX MAILIUH U
anmnaparoB (POTOPOB U CTaTOPOB ACMHXPOHHBIX JBUTATENEH, CEpACUHUKOB TPAHC-
dbopmaropoB u T.1.) Ilepeuncnuth TpeOOBaHUS, MPEABABISIEMbIE K MaTepuaiam
ATOro HazHayeHus. [IpuBecTH MapKy, XUMHUYECKHI COCTaB, CTPYKTYpy U (pu3nue-
CKH€ cBOMCTBa cruiaBa. OnucaTh TEXHOJOTHIO U3TOTOBJICHUS U TEPMUYECKON 00-
pabOTKU JAHHBIX M3JENHM, OOBSICHUTH €€ BIUSHUE Ha (PU3MUYECKHe M MeXaHUYe-
CKHME CBOMCTBA CILIABA.

3aoaua 4. B cuctemMax 3J€KTPOCHAOKEHUS HNIMPOKO MCHOJB3YIOTCS JIUTHIE
U3JIETUS Pa3IMYHOr0 Ha3HAYEHHUs (KOpITyca HacOCOB, PEIYKTOPOB, BEHTUIIEH, TH-
pPONPUBOJOB U T.I1.). BeIOpaTh Hanbosiee 3KOHOMUYHBIN CIUIaB ¢ MPOYHOCTBIO G &
300 MIIa myist U3roTOBJIEHUS Takux u3Aenui. [IlpuBecTn MapkKy, XUMUYECKUN CO-
CTaB, MEXaHUYECKHE U TEXHOJIOTHYECKUE CBOMCTBA; OMUCATh CTPYKTYPY U CIIOCO0
MOJTYYECHHS.

3aoaua 5. BeiOpath miacTMaccy ¢ Mpo4YHOCThIO G, ~ 130 MIla asis u3roros-
JICHUS KaTYyIIEK AJIEKTPOMArHuToB, padortaromux npu temmneparypax no 100 °C.
[TpuBecTu ee MapKy, cocTaB, CTpOEHHE, (PU3UUECKHUE U MEXAaHUYECKUE CBOMCTBRA.

5.2. TumnoBoii TecT MPOMEKYTOUHOI aTTeCTALMI

1. Kakas u3 nepedynucieHHbIX XapaKTEPUCTUK HE BXOAUT B ONPENEICHUE TNOHITHUS
«pazan?

a. Tun pemerkn.

b. Croiictsa.

c. Pazmep 3epHa.

d. I'panuma paznena.

€. XMUMUYECKUU COCTAaB.
2. Kakoil TepMUH B CIEAYIONIEM [IEPEUHE SBJISIETCS JTUIITHUM?

d. XUMUYECKUU DIIEMEHT.

b. da3a.

C. XMMHMUYECKOE COCTMHEHUE.

d. KommoHeHT.

e. TBepaplii pacTBoOp.
3. Kakoe n3 nepeunciaeHHbIX yTBEpKIAECHNH HeBEpHO? 110 cpaBHEHMIO C TBEpIBIMU
pacTBOpaMH XMMHYECKHE COEMHEHHS B METALINYECKUX CIUIABAX ...

a) 6oJee TBepbIE.

D) “MEIOT MOCTOSIHHBI XUMUYECKHUI COCTAB.

C) MEHee IUIaCTUYHBI.

d) UMEIOT OompeieIeHHYI0 TeMIIepaTypy TUIaBICHUS.

€) UMEIOT OOJIBIIYIO YIapHYIO BSI3KOCTb.
4. Kaxoii U3 nepedrciaeHHbIX (PaKTOPOB SBIISETCS OMPEIENSIOMUM B (hopMHUpOBa-
HUU MEXaHUYECKUX CBOMCTB CIUIABOB?

a. @opMa KpUCTAILJIOB.

b. Pazmepsl KpUCTAIIIOB.

C. MukpocTpykrypa.
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d. OTHOCHTETBPHOE KOJTMYECTBO KPUCTAIIIOB Pa3InyHbIX (a3.

e. X B3auMHO€ pacrnosoKeHue.
5. C xakoil u3 MEePEeUrcICHHBIX CTPYKTYp YYTYH JOJKEH 00JiafaTh HauOOJbIIeH
MIPOYHOCTHIO?

a. lllapoBunneiit rpadur (I') + pepput (D).

b. aposuanstii I' + nepaut (I1).

C. I[Imactunuarsi I + I1.

d. XnonseBumusiii I' +@ + I1.

e. XuonbeBUaHbIN [ + D.
6. U3 xakux ¢a3 popmupyercs paBHOBECHAsI CTPYKTypa YIJIEPOIUCTBIX CTalel H
OeJIbIX YyTYHOB PU HOPMAJIBHBIX TEMIEpaTypax?

a. AyCTEHUT.

b. ®eppur.

C. LlemeHTHT.

d. JleneOypwur.

e. Ilepur.
7. Kak U3MEHSIOTCSI TBEPJIOCTh U MJIACTUYHOCTD YTJIEPOJAUCTHIX CTaJICH C yBeJIHMUe-
HUEM COJICpXKaHUs B HUX yriepoja?

a. TBep1oCTh M TIIACTUYHOCTH PACTYT.

b. TBepIOCTh U MIIACTUYHOCTH MAJAFOT.

c. TBepmocCTh pacTeT, MIaCTHYHOCTD MajacT.

d. TBepaocTh magaer, MIaCTUYHOCTh, IUTACTUIHOCTD PACTET.

e. TBepaocCTh pacTeT, MIaCTHYHOCTh HE U3MEHSETCSI.
8. KakoBa ocHOBHasi CTpYKTYypHasi COCTaBISIONIAs YTIEPOAUCTHIX CTallei B paBHO-
BECHOM COCTOSIHMHU IPH KOMHATHOM Temneparype?

a. @eppur.

b. IleMEeHTHT BTOPHUYHBIH.

c. Ilepmur.

d. Aycrenur.

e. JleneOypwur.
9. Ilo KakuM U3 MIEPEUUCICHHBIX XapAaKTEPUCTUK CEPhIe YYTYHBI BHITOJTHO OTJIMYA-
I0TCS OT YTJIEPOJUCTHIX CTAJICH?

a. AHTU(PUKIIMOHHBIE CBOWCTBA.

b. CroumocTs.

C. JIuTeiinbie CBOMCTRBA.

d. I[TpouHOCTS.

e. [ImacTu4HOCTS.

5.3. TunoBoii BApUAaHT NPaAKTHYECKOH PadoThI
CTpyKTypa U CBOICTBA CILUIABOB HA OCHOBE AJIOMUHUS
|. Ilenv pabomeul
N3yuenune CTpyKTyphl U CBOMCTB Pa3IUYHBIX TPYIIT ATFOMUHUEBBIX CIUIABOB
Y TIPOIIECCOB UX TEPMUUYECKON 00pabOTKH.
II. Teopemuueckoe obochosanue
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AnromMuHUI U3-3a HEBBICOKOM nmpouHocTh (6,<140 MIla naxxe B HakienaH-
HOM COCTOSIHMM) KaK KOHCTPYKI[MOHHBIM MaTepuas NpakTUYECKH HE HCIIONb3yeT-
cs1. CrimaBbl HA OCHOBE aIFOMHMHMS, COXPaHss IPUCYLIUE EMY TOCTOMHCTBA (HU3Kast
MI0THOCTB, 2700 Kr/M° (2,7 T/cM’), BBICOKAst KOPPOZHOHHASI CTOMKOCTD), 06Iaqai0T
JI0OCTaTOYHO BBICOKOM MPOYHOCTHIO (TIOCIEe TEPMUUECKONH 00pabOTKM) M XOPOIIMMHU
TEXHOJIOTHYECKHUMH CBOWCTBAMU: CIIOCOOHOCTBIO CBApUBAThCS, MOJBEPIaThCs pas-
JUYHBIM BHJaM MEXaHU4eCKOW 00paOOTKH; JUTEUHBIMH U T.I. DTO OOYCIOBUIIO
BBIJIBUKEHUE AJFOMHHHUEBBIX CIUIABOB HA BTOPOE MECTO IMOCJE CTAIH MO 00BbEMY
IIPOU3BO/ICTBA.

AJNIOMUHUEBBIE CIUIaBbl KJIACCH(PUUIMPYIOTCHA [0 JBYM IMPU3HAKAM: IO TEX-
HOJIOTUYECKUM CBOMCTBAM, ONPEICISIIOIIMM CIIOCO0 M3rOTOBIEHUS nonydadpuka-
TOB U J€TaJIell; O CIIOCOOHOCTU 3(P(PEKTUBHO YIPOUHATHCS B PE3ysbTaTe TEPMHU-
YecKor 00paboTKH.

[lo mepBOMy NpHU3HAKy aTOMUHUEBBIE CIUIABbI NOJpa3AeisAoTca Ha aedop-
MHpyeMble U JuTelHbIe. V3 nedopMrupyeMbIX CIUIABOB METOJAaMU XOJOIHOW U
ropsiuei MIacTUYECKON aepopManuy Moiay4yaroT 1noiay(aOpukarsl B BUAE JHCTOB,
npoduiield, NpyTKoB U T.N. JluTelHbIe CIUIaBbl MpPEJHA3HAYEHBI I OTJIUBKH Jie-

TaJIeu.
JlepopMupyemble W JUTeliHbIe AJIOMHHHEBbIe CIUIaBbl 10 HMX CIOCOOHOCTH
YIPOYHATHCA B pe3yjabTaTe TePpMUYECKOH 00padoTku KJIaCCM(PUIUPYIOTCH Ha
YIPOUYHSEMbIE M HE YIPOUYHSIEMbIE TEPMUUYECKON 00paOOTKOM.

Jdedbopmupyemblie CIJAaBbl, YIPOUHsieMble TEePMUYECKOil 00padoT-
KOM, JIETUPYIOT ME/Ibl0, MarHUEM, MApPIraHLIEM, LIMHKOM, JIUTHEM. ODTH 3JIEMEHTHI
00pa3yloT ¢ allOMUHHEM TBEPbIE PACTBOPHI (O) C OTPAaHUUYEHHOW PACTBOPUMO-
CTBIO M POMEKYTOUHBIC (a3bl, Harpumep, CuAl,, Mg,Alz, MnAlg, AlsLi.

XapakTepHOil 0COOEHHOCTBIO OL-TBEPAOTO0 PacTBOPa Ha OCHOBE ATFOMUHHS
SBJIIETCSI 3HAUUTEJIBHOE YBEJIMYEHUE PACTBOPUMOCTH JIETUPYIOLUIUX 3JIEMEHTOB C
TIOBBIIIIEHUEM TeMIlepaTypsl (Hanpumep, B cucteme Al-Cu MakcuMaibHas pacTBo-
PUMOCTh MEJM B AIFOMUHUU Bo3pacTaeT noyTu B 30 pa3 npu HarpeBe B MHTEpBaJIE
20...548 °C - cwm. puc. 1).

Copep:xaHue JIETUPYIOIIUX JIEMEHTOB B CILJIaBaxX JIaHHOM TPYIIbI NpuOImnKa-
€TCsl K COCTaBy, OTBEYAIOLIEMY IIPEAEIIBHON pacTBOPUMOCTH B .- paCTBOPE, HO HE
MPEBOCXOAUT €ro, T.€. CTPYKTypa 3THX CIUIABOB B PAaBHOBECHOM COCTOSIHUU:
OL-TBEPABIA PacTBOP C BKJIIOYEHUSIMU COOTBETCTBYIOUIUX MPOMEKYTOYHBIX BTO-
pUUHBIX (a3. ITO, C OJHON CTOPOHBI, OOECIIEUNBAET COXpaHEHUE JedopMuUpyeMo-
CTH CIUIaBa, TaK KaK €ro OCHOBA - IUIACTUYHBIN O -pacTBOp, C APYroi - co31aer
BO3MOXHOCTb 3()()EKTUBHOTO YIIPOUHEHHUS TEPMUYECKON 00paObOTKOM.

OCHOBBI TEOpUM TEPMHUECKOW OOpaOOTKM ATIOMUHUEBBIX CIUIABOB MOTYT
OBITh PACCMOTPEHBI HA MPUMEPE AYPAJIOMHHOB - ciuiaBoB cuctembl Al-Cu-Mg.
OTH cIaBsl coiepxkar okojo 4...5 % Cu, mostoMy coriacio guarpamme Al-Cu
(puc. 1) ux cTpykTypa B paBHOBECHOM COCTOSIHUU: O.-TBEPJIbIi PacTBOP C BKIIIO-
YeHUsIMU TTpoMekyTouHol ¢a3zsl CuAl, , Ha3piBaeMoil 0-dazoii.
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t,°C
K+CuAl,
660 X
K+a
548° Puc. 1. JIluarpamMmma coctostHUS
' AIIIOMHUHUN-MEIb
a + CuAl,
§ CuAl
O 1
0,1 57 33 55 Cu, %

Ynpounsiomasa TepMuyeckass 00padoTKa COCTOMT M3 JBYX JTaloOB: 3a-
KAJIKU U CTApPeHMUS.

JUIst 3aKajKy CIUIaB HarpeBaeTcCsl BBILIE JTMHUU MPEJEIbHOW pacTBOPUMOCTH,
Tak 4to 0-¢asza MoJIHOCTbIO PACTBOPSETCA.

bricTpoe oxnaxaeHue 10 KOMHATHON TeMIiepaTypbl GUKCUPYET OJHO(a3HYIO
CTPYKTYPY IEPECHILICHHOTO MEBIO O - pacTBOpa. [[pOYHOCTh NpH 3TOM U3MEHSET-
cst Masno. CyllleCTBEHHOE YBEJIMYEHUE MPOYHOCTH MPOUCXOJUT B pe3yJbTaTe CTa-
pEHUS - IPOLECCOB, MPOTEKAOUIUX MPHU UIUTEIbHON BBIIEPKKE HEPABHOBECHOIO,
3aKaJICHHOr0 CIUlaBa IIpM KOMHATHOW WJIM TIOBBIIIEHHOM TeMIIepaType.
B 3aBrcHMOCTH OT MPUPOJBI CIUIABA U PEKMMA CTAPEHHUs CTPYKTypa CILIaBa B TOU
WIM NHOUM Mepe MpubImxKaeTcst K paBHOBECHOMY (0L +0) coCTOsSHUIO.

JlnutenbHas BbIAEPKKA 3aKaJC€HHOTO CIUIaBa IMPU KOMHATHOW TeMIIEpaType
(“ecrecTBeHHOE cTapeHHWe”) HE MPUBOIUT K oOpa3zoBaHuio 0-(dasbl. B oTnenpHbIX
IUIOCKOCTSIX PELIETKH OL-pacTBOpPa HAYMHAKOT CKAIUIMBATHCS ATOMBI MEJIH, OJITHAKO
UX KOHLEHTpaLus ellle He JOCTUraeT TOM, KoTopas HeoOXxoauma Jjisi 00pa3oBaHUs
3apojsiiiet 0-daszer (55,4 % Cu). W3-3a pa3HUIBI aTOMHBIX PagdyCcoOB MU
(0,128 um) u amromuuus (0,143 HM) pemieTka o.-pacTBOpa B MeCTaxX CKOIUICHHUS
MeEOY CUJILHO HMCKa)kaeTcsa. DTHU 00JIaCTH UCKAKEHUI Ha3bIBalOTCA 30HAMHU | 'MHLe-
IIpecrona wim 30onamu ['Tl. SBissace nckaxenusmu pemetku, 30861 11 npensit-
CTBYIOT CKOJIBXEHHUIO AUCIOKALMN 1 3PPEKTUBHO YIPOUHSIOT CIJIaB (pHC.
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B pesynbprare “mckyccerBenHoro crapenusi” npu 100...150 °C B mectax cko-
IJICHUS MEIIU B OL- PaCTBOpPE o0pa3yroTcs MeTacTabmibHbie 0'- u 6''- a3, oTim-
JaroIIuecs OT PaBHOBECHOH 0-da3bl THIOM pemeTku. PemeTka MertacTabuiIbHON
da3pl eme He OTAeNIeHa OT PEIIETKH .- pacTBOpa (KOrepeHTHas CBs3b), a TaK Kak
nmapaMeTpbl 3THUX PELIETOK Pa3IM4yHbl, TO B MecTax oOpasoBanus 0'- u 0''-da3
pemieTka o -pacTBopa uckaxaercs. CTerneHb UCKaXEHHS, OJHAKO, MEHBIIIE, YeM B
ciydae oOpazoBanus 30H ['T1, moatomy Menble u 3¢pdexT ynpounenus (puc. 2).

Gg, Mlla | 20°C
420 .
w00\ L7 750 100°
o —_5°

380 \_ 200 |
sl 1IN L ——

| —
340 ]
320 ] -50
300

o 1 2 3 4 ] 6 7T, cymau
Puc. 2. 3aBucuMoCTh
MPOYHOCTH TypaTIOMUHA
OT pEXXMMa CTapEHUS

Eme MeHblie BelWYMHA YNpo4yHEHUs Opu ctapeHur B uHTepBasie 200...250
°C. Ilpu stux TemmepaTrypax oOpasyeTcsi paBHOBecHas 0-dasa, ee pelieTka moJi-
HOCTBIO OTJIEJIEHA OT PELIETKH O -PacTBOpa. B pe3ynbrare CHUMAIOTCS UCKAKEHUS
pPELIETKH OL-pacT-BOpa U MOHMKAETCSA CTEMEHb YIPOUHEHMS; HA 3TOM 3Tale OHO
OOYCJIOBJIEHO TOPMOXKEHHUEM JIUCIIOKAIIUH MEJIKOIUCIIEPCHBIMU  BBIICIICHUSIMU
0-da3bl. U3 puc. 2 BUunHO, uyTo anutenbHas Bbiaepxkka mnpu 200...250 °C, npuso-
Jsmas K KOaryJsiuH yIPOYHSIOMUX 4YacTHIl O-]a3bl, BbI3BIBAET YMEHbIIICHUE
POYHOCTH (“‘mepecTapuBanme’).

[IpombinieHHble 1epOPMUPYeEeMbl € CIIJI A B bl, yHPOUHAEMbIE MEPMU-
YecKoul 00padomkoil,- 3TO TIABHBIM 00pa30M JYypaJIOMUHBI - CIUIABbl CHCTEMBI
Al-Cu-Mg. Kpome Toro, B HUX BBOJUTCS MapraHell JijIsl MOBBIIICHUS KOPPO3HOH-
HOW CTOMKOCTH.

B 1abn. 1 npuBeneHbl cocTaB U CBOMCTBA HauOoJIee paCIPOCTPAHEHHBIX Aypa-
JIOMUHOB, a TaK)K€ OTHOCSIIIUXCSL K 3TOU TpyIie Beicokonpounbix (B95, BAJ[23),
koBouHbIX (AKS8) m xkaponpounsix (AK4) cmiaBoB. OTIMYUTENIbHON 4YepTOM
CILIaBOB 3TOM
IPYIIbl SBJSIETCS BBICOKAs yAeJdbHAsi MPOYHOCTb (OTHOILICHHE MPOYHOCTH K
MJIOTHOCTH CIUIaBa), 0OYCIIOBHBINAS MX MIMPOKOE NMPUMEHEHHE B aBUAIIUU, TPAHC-
MOPTHOM MAaITUHOCTPOSHUU U TPUOOPOCTPOCHUMU.
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JledbopMupyemble CIUIaBbI, He YRPOUHAEMblE MEPMUUECKOU 00padomKoil, B PaB-
HOBECHOM COCTOSTHUU UMEIOT CTPYKTYPY O.- TBEPAOTO PacTBOpa, MO0 a-pacTBopa,
C BKJIFOUCHHSIMH TIPOMEKYTOUHBIX (a3. [Ipu aByxdasHol CTpyKType yINpOYHEHHE
TEPMHUECKON 00pabOTKOM, B MPUHIIUIIE, BO3MOXHO (€CIIM MPOMEXKYTOUHBIE (Da3bl
pacTBOPH MBI B O, - PaCTBOPE), OJHAKO €T0 A3 PEeKT Mal n3-3a HEOOIBIIOTO KOJTUYe-
CTBa ymnpouHsomen ¢a3el. [losToMy cIimaBel JAHHOH TPYNIBI YIIPOUHSIONIEH Tep-
MOOOpabOTKe HE TMOJBEPraroTCs, X MOXHO YIPOYHSTH IUIAaCTUYECKOU nedopma-

UEH.
Tabnuna 1
XHUMHUYECKHUI COCTaB U MEXaHUYECKHUE CBOMCTBA Ae(POPMHUPYEMBIX AIOMHUHUEBBIX CILIABOB,
yIpouHsieMbIX TepMuaeckoit 0opadotkoii (IOCT 4784-97)

Xumunaeckuii coctas, % (ocrampHoe Al ) a v 5 5
Mapka Tpyrie sme- | Ypoussomas tepmood- | o, ,
erutasa [CU Mg Mn MCHTBI r/cM paboTka Mlla | %
Fe 0,5; Baxainka 500 °C,
a6 | 3849 | 12-18 103091 0,5 28 crapenue 20 °C, 96 yacos 470 1 17
s | 2,230 | 02-05 | 02 2?8’55; 276 [To xe 300 | 24
Li1,9-2,3 Bakanka 500 °C, )
01420 — 130601 03 | 7 559.045 | 2° craperue 170 °C, 10...12 4 450 1 45
Zn5,0-7,0 Bakaika 470 °C, ) )
B95 | 14-20 | 1,8-28 | 0,2-0,6 Cr0.1-0,25 2,85 crapene 130 °C. 16..24 1 500-580| 7-5
Li0,9-1,4 Bakanka 520 °C, .
BA/23| 4,8-5,8 — 0,4-0,8 Cd 0.-0,25 2,72 crapere 170 °C. 10..12 550-580| 4
AKS | 3,948 | 04-08 | 04-10 | Si0612 | 2,8 [axamas00°C, 450-460| 1°
ctapenue 160 °C, 6...15 4
Fe 0,8-1,4 ) a0 oc
AK4-1] 1,927 | 1,218 | — 2,8 [aKamKaSsy -, 430 | 13
Ni 0,8-1,4; ctapenue 190 °C, 10 yacoB

K atoii rpymmne otHOCsATCs cruiaBbl cucteMbl Al-Mn (Mapkupyrorcs AMi) u
Al-Mg (AMr), OHU MMEIOT HEBBICOKYIO MPOYHOCTb, JETKO 00padaThIBAOTCS, XO-
pOIIIO CBAPUBAIOTCS U 00JIaJIal0T BBICOKOW KOPPO3HMOHHON CTOMKOCTHIO. CocTaB u
CBOICTBA CIJIABOB ATOW TPYMIIBI MPUBEICHBI B TA0I. 2.

Tabnuma 2
XUMHYECKHUHM COCTaB M MEXaHHMYCCKHE CBOMCTBA alIOMHHHUEBHIX CIIJIABOB,
HE YIPOUYHSIEMBIX TepMuueckoit oopadotkoit (TOCT 4784-97)
M Xumudeckuii cocran, %
apka (octamsroe Al) G5, MIla 5, %
cmiaaBa
Mn Mg

AMu 1,0...1,6 — 130(220) 25(23)

AMr2 0,6...0,6 1,8..2,8 200 23

AMré6 0,5...0,8 5,8...6,8 300 18

JluTeiiHble AJJIOMHMHHUEBBIE CNIJABBbI P a3JIMYHbl 0 XUMUYECKOMY CO-
CTaBy U CTpPYKType. Haunmydmmumu no JUTEHHBIM CBOWCTBAM (KUJKOTEKYYECTb,
MJIOTHOCTH OTJIMBOK) SIBJISIIOTCS CILJIaBbI, COCTaB KOTOPBIX MPHUOIUKAETCS K IBTEK-
tudeckomy. K Takum critaBam oTHOCSTCS CHUyMHHBI (cuctema Al-Si), auarpamma
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COCTOSIHMSI KOTOPBIX IMOKa3aHa Ha puc. 3. IIpoMbllIeHHBIE CIUIaBBl COAEpKaT
10...13 % Si. DOBrexTuka (ou+Si) uMmeeT rpyboe WUrojibyaToe CTpoeHue (3a cuer
KPUCTAIIOB Si); TOMUMO 3BTEKTUKU B CTPYKType OOBIYHO MMEIOTCS U30BITOYHBIC
nepBuuHble KpucTauibl Si. CIUIaBbl ¢ TakKOM CTPYKTYpO#l XapaKTepU3yHOTCS HU3-
KOH IJIaCTHYHOCTHIO. B CBSI3M C 3TUM CHJIyMHMHBI MOJABepPraoT Moau¢uIupoBa-
HUIO (OOBIYHO BBEJICHHUEM B pacIliaB COJICH HATpus), B pe3yabTaTe 4ero Temmuepa-
Typa 3BTEKTHUECKOTO MpEBpallleHus] MOHMWKaeTcs (IITpUXoBasi TUHUS Ha puc. 9.3)
U CIJIaB CTAHOBUTCS JTOIBTEKTHUCCKUM.

t, °C
660
Puc. 3. lnarpamma
Si+ D(+Si) COCTOSIHUS aJTIOMHUHUM —
KpeMHu# ( IITPUXOBBIC
JIMHUU - ocJjie
MOTU(ULIPOBAHH)
Al 0 20 Si %

BMmecTo TBepAbIX U XPYNKHUX U30BITOUHBIX KPUCTAJUIOB KPEMHUS B €r0 CTPYKTYpE MOSIBIISIOTCS
IUTACTHYHBIC BKJIIOUEHHS O-pacTBOpa (MmouTH YHCThIA Al), a 5BTEKTHMKa CTaHOBUTCS Ooiee
JMcriepcHoil. BenencTsue 3Toro moBblIaeTcss MPOYHOCTb, MIIACTUYHOCTh BO3PACTACT MOUYTH B
3 paza.

JIuTeiiHple AIIOMUHMEBBIC CIUIABBI MOTYT YIPOYHSATHCS TEPMHUUYECKOH 00paboTKOii
(3akanka M HMCKycCTBEHHOe crapeHue, o0biyHO 8...10 wacoB mpu 180 °C), omHako 3ddext
YIOPOUHCHHA Iropa3ao HUKE, YEM B AypaJIIOMUHAX.

Kpome cunymuHoB nipuMeHsitoTes criabl cucteM Al-Cu, Al-Mg; onn umerot 60-
JIe€ BBICOKHE MPOYHOCTHBIE CBOMCTBA, YEM CHJIYMHHBI, HO UX JIMTEUHBIC CBOMCTBA
HIDKE (3TO BUIHO M3 COOTBETCTBYIOIIUX JHATPAMM COCTOSIHUS ).

JIuteitHbie aIFOMUHUEBBIE CIIABBI UMEIOT MaJTyIO TJIOTHOCTh U TPUMEHSIIOT-
Csl Il U3TrOTOBJICHUSI (PaCOHHBIX OTIMBOK. COCTaB M CBOMCTBA HEKOTOPHIX CILIA-
BOB ATOW TPYIITBI IPUBEACHBI B Ta0M. .3.

Tabnuua 3
XUMHUUYECKUI COCTAaB U MEXaHUUECKHUE CBOMCTBA

JUTERHBIX amoMuHreBbIx crtaBoB (TOCT 1583-93)
Mapka criasa Xumunaeckuii cocras, % (octaaproe Al) Bua tepmo- Gy, | O,
Mg Si Mn Cu 00paboTkn MIla | %
— 10...13 — — T2 130 | 2
AK12 (AT12) MOAM(QUIUPOBAHHBIH 180 | 6
AK9 (AJ14) 0,17...0,3 8...10,5 0,25...0,5 — T6 260 | 4
AM4,5 (AJI7) — — — 4...5 TS5 260 | 3
AMr10 (AJIB) 9,5..11,5 — — — T5 350 |10

111. Ilopsioox evinonnenus pabomol
1. O3HaKOMUTBHCS C MPUHITUTIAMH KJIacCU(PUKAIIMN aTFOMUHUEBBIX CILIaBOB.
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2. U3yunts Mukponutugsl crasa J[16 B pa3iauuHbIX COCTOSTHUSIX, U3YYUTh
UX CTPYKTYpPBI, 3apUCOBaTh, 0003HAYUThH CTPYKTYPHBIE COCTABIISIOLIHE.

3. UByuuts Mukponuud sHemoaupuirpoBannoro criaBoB AJI2. U3yuuth
CTPYKTYpPY, 3apHUCOBATh.

4. Tlo nocnenueit nudpe mudpa BIOpaTh 3aa41, HAUTH PEIICHUS C IOMO-

IIbI0 MAaTEPUAJIOB NMPAKTUYECKOU PabOThl U OTBETHI K HUM 3aHECTHU B Ta0. 4.

1V. Cooeporcanue omuema

1. Knaccuduxaiius amOMUHHUEBBIX CILJIABOB.

2. lnarpamma cocrostausi Al-Cu. TIpomeccsl, MpoUCXOAsIIUe Ha OTACITBHBIX
JTanax TEPMHUYECKOW 00pabOTKM aypaimtoMuHa. KpuBble cTapeHHs RypaloMHUHA
(puc. 2).

3. JlaHHbIe W3MEpeHUs] TBEPAOCTH TypaliOMHUHA B 3aBHCHMOCTH OT PEKUMa
TepMUYECKON 00paboTku B Buae Tabmuibl. CTpyKTypa AypaTiOMUHA B UCXOJTHOM
Y 3aKaJICHHOM COCTOSIHHSIX.

4. XuMu4eckuil cocTaB, CBOMCTBAa M 00JACTH MPUMEHEHUSI HECKOJIbKUX Je-
(GopMUpYEMBIX CIUIAaBOB, YIPOUYHIEMBIX U HE YHIPOUHSEMBIX TEPMHUECKON 00pa-
00TKOI

5. lmarpamma cocrostausi Al-Si, kpaTkoe onmucanue mporiecca MoIUPHIUpPO-
BaHUsl CWIIyMHUHOB; CTPYKTYpPBbI CHUIyMHUHA JI0 U [10CJI€ MOIU(ULIUPOBAHUS.

6. XuMUYeCcKHil cocTaB, CBOWCTBA U 00JaCTH NMPUMEHEHHsS] HEKOTOPBIX JIH-
TEUHBIX aJTFOMHUHHEBBIX CIUIABOB.

7. YcioBus IByX 3a7a4 U BAPUAHTHI UX PEILICHMUS.

3amaun

Bapuanr 1
3aoaua 1. BpiOpaTh CIJIaB BHICOKOHW yIEJIbHOW MPOYHOCTH (OTHOIIICHHE Tpejena
npouroct [MIIa] k mmotHOcTH [r/eM°] 0K010 300) JUIS H3TOTOBICHHS HATPY/KEH-
HBIX JI€TaJIed CaMOJIETOB. YKa3aTh MapKy CILUIABA U XUMUYECKUN COCTAaB,
MEeXaHUYEeCKHEe CBOMCTBA cIlaBa. HazHauuTh pekuM TepMUYecKoi 00pabOTKH st
JOCTIKEHUSI YKa3aHHOTO 3HAUCHUS YACIbHON MPouHOCTH. [IpuBecTH OKOHYATENb-
HYIO CTPYKTYpY CILJIaBa.
3adaya 2. BrIGpaTh CIIaB, U3 KOTOPOTO MOYHO H3rOTOBHTH jerkue (2,7 r/cm’)
daconnsie oTIMBKH ¢ ipoyHOCThiO 220 MITa. [IpuBectu Mapky u XUMHUYECKHH CO-
ctaB cruiaBa. HazHauuTh crnoco® yiydilleHHusl CTPYKTYpbl TAKOTO CIIaBa; yKa3aTh,
KaKHe U3MEHEHUS B CTPYKTYPE M CBOMCTBAX MPOUCXOIAT B PE3yJIbTAaTe €0 MpHUME-
HEHUS.

Bapuant 2
3adaua 1. Beibpars npounsrii (420 MITa) u nerkuit (2,7 r/cm®) criiaB amst oOIIMB-
KM CaMOJIETOB. YKa3aTh MapKy XMMHUUYECKUH COCTaB, POJIb JICTUPYIOIIUX DJIEMEH-
ToB. Onucath MEXaHUYECKHE M TEXHOJOTWYECKHUE CBOMCTBa ciiaBa. HasHauuTh
PEXKUM YIIPOUHSIONIEH TEPMHUYECKON 00pabOTKH, OOBSICHUTH MPUYHHY IOBHIIIIC-
HUS TPOoYHOCTH. [IprBEeCTH OKOHYATENBHYIO CTPYKTYPY CIUIaBa.
3aoaua 2. BpiOpaTh 3KOHOMHYHBIA MaTepHal I JIMTHIX JeTajei aBTOMOOMIICH
(6710KOB MTUIMHAPOB, KAPTEPOB, TOPMO3HBIX OapabaHOB) M OTLEMHOTPAHCTIOPTHBIX
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MAaIIMH (KOPIyCOB PEAYKTOPOB, OJIOKOB, OapabaHOB), HE HCIBITHIBAIOIINX MPH pa-
6ote O6osbimmx Harpy3ok (200...250 MIIa). [IpuBectu Mapky ciuiaBa, ONUCaTh €ro0
CTPYKTYpY U CBOMCTBA. YKa3aTh IyTH MOBBIIICHUS MEXaHUYECKUX CBOMCTB CIlJIa-
BOB 3TOW TPYIIIIHI.

5.4. TunoBoii BApMAHT J1a00PaTOPHOI padoThI
BupryanbHas JjadoparopHasi padora «CTPpyKTypa U CBOMCTBA CepbIX
YYTYHOB»

l. Ienv pabomul

N3ydeHnne cTpyKTypbl B CBOMCTB Pa3IMYHBIX TUIIOB CEPHIX UYT'YHOB.

Il. Teopemuueckoe obocnosanue

YyTryHB - XKele30yTiaepoaAucThie CIIaBkl, coaepxkaiue oomnee 2,14 %C. B
npeasiyiel paboTe u3ydangach CTPyKTypa Oenbix uyryHoB. X Ha3BaHue U Mexa-
HUYECKHE CBOICTBA 0OYCIIOBIEHBI HATMYMEM OOJIBIIOIO KOJUYECTBA [IEMEHTUTA B
cTpykType. [1o mpaBuiy OTpe3KOB B 3BTEKTHUYECKOM O€JIOM 4yryHe (CTpYKTypa -

4,3-0,01 10
6,67 -0,01
€T CBETJIBI OTTEHOK M3JIOMY (OTCIO/Ia Ha3BAaHUE) ATUX UYyT'YHOB, JENIaeT X OYCHb
TBEPABIMU U XPYNKUMHU, HE CIIOCOOHBIMH NMPOTUBOCTOSITh PACTITUBAIOIINM, U3THU-
0arIKM U 0COOEHHO yAapHBIM Harpy3kam. IloaTomy MX mpruMeHeHue OueHb Or-
PaHUYEHO.

upokoe pacnpoCTpaHEHHWE B MAIIMHOCTPOCHUU MMEIOT YYT'yHbI, B
KOTOPBIX YIJIEPOJ] HAXOAUTCS MPEUMYIIECTBEHHO HE B XHMMHUYECKH CBA3aHHOM
COCTOSIHMM (B BHJIE€ LIEMEHTHUTa), a B CBOOOJHOM - B BHJIE€ BKJIIOUEHUHN rpadura
paznuuHoit hopMbl. Takue 4yryHbl B OTIIMYUE OT OENBIX Ha3bIBAIOTCSA CEPhIMHU (10
TEMHOMY OTTEHKY M3JIOMa).

MexaHn4yeckre CBOMCTBA CEpPhIX YYT'YHOB 3aBHCST OT CTPYKTYpPbl METaJUTH-
YECKOM OCHOBBI (MaTpHiibl), (hOPMBI, pa3MEPOB U KOJUYECTBA IPAPUTHBIX BKIIIO-
YEHU.

CTpyKTypa METaJUIMYeCKON OCHOBBI CEPBIX UYT'YHOB MOXKET OBITH TpEX TH-
noB: ¢eppurt, peppur+nepaut, nepaut. [IoHATHO, YTO MPU MPOUYUX PABHBIX YCIIO-
BUSIX YYTYH C MEPJIUTHON OCHOBOM OoJiee MPOYEH M MEHee IJIaCTHUYEH 10 CpaBHe-
HUIO C YyTYHOM Ha (heppUTHOM OCHOBE.

CTpyKTypHBIE OCOOCHHOCTH TpadUTHBIX BKIIOYEHUH (MpPEexIe BCEro uX
¢opMa) 3aBUCAT OT crioco0a MOJYyYEHUsI UYyTYHOB U B 3HAYUTENILHOM CTENEHH OTl-
peNeNsoT UX MEXaHWYECKHe CBOWCTBA. B CBSA3M ¢ 3THM pa3nuyaroT COOCTBEHHO
cepoie (CY), Beicokonpounsbie (BU) u koBkue (KH) uyryHsi.

J7is TOJTydeHHsT CephIX YyTYHOB JOJIKHBI OBITh CO3/IaHbl YCIOBHUSA, MPH KO-
TOPBIX B MPOIECCE KPUCTATUIM3ALUU 00pa30BBIBANIUCH Obl KpUCTAILIBI Tpadura, a
HE IIeMeHTUTa (T.e. He moiydayucs Obl Oenbii uyryH). OOpaszoBaHuio Tpadura
(rpaduTH3a) cnocoOCTBYIOT JiBa (hakTOpa: 3aMEJICHHOE OXJIAXKIEHUE U T0-
BBIIIIEHHOE cojiepkaHue rpadgurooOpasyromniux smemeHToB (C+Si) - puc. 1.

BunHo, 9T0 mpH HU3KHX CKOPOCTSAX OXJAXKIEHUS W ONpPENCICHHOM COIep-
xanuu (C+Si) npouecc rpaduTrU3aiy 3aBepIIaeTcs MOJHOCTHIO - BECh YIVIEpO B
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YyryHe HaxoguTcs B Kpuctaiax rpadura (3a uckmouenuem =~0,01
%C, conepkaierocs B peppure).

['padut B cepbix dyryHax uMeeT (popMy KPYIHBIX 3a0CTPEHHBIX IUIACTHH.
KoHIIpI TaKUX TIACTUH SABISAIOTCS KOHIIGHTpATOpaMH HANpPsDKEHUH, odaraMu 3apo-
YKJEHUS TPEIIVH B METAJUIMYECKON MaTpHIle MpU HarpykeHuu. OCOOEHHO OIMacHO,
KOTJla MJIACTHHBI rpaduTa HACTONBKO JJIMHHBI, YTO OOPa3ylOT CIUIONIHYIO CETKY.
B cBs3u ¢ 3TUM cepble YyTryHbl UMEIOT HU3KUU MpeAe MPOYHOCTH U MPAKTUIECKU
HYJIEBYIO IIaCTHYHOCTh. HekoTopoe yiyulieHne MeXaHW4eCKUX CBOMCTB MOXKET
OBITHh JIOCTUTHYTO MyTeM MOAU(UIIUPOBAHUS - BBEACHUS B PacIliaB MOPOIIKOO0O-
pasHbIx Tmpumeced (MOAUGPUKATOPOB) GEPPOCUIUINS WU  CUITUKOKAJIBIIHS.
B pesynbraTte miacTUHKU rpaduta U3MEIbYaroTCs - MOBBIIIACTCS MPOYHOCTh, OJ1-
HAKO IUIACTUYHOCTh OcTaeTcs Huskoi (6~0,2...0,5 %). [ToaTromy cepbie UyryHBbI
IPUMEHSIOTCS JUIS JIUTBIX M3ZeNni, paboTaronmx B OCHOBHOM Ha CXaTHe, JIM0o
IPU OTHOCUTEIFHO HEOONBIINX HArpy3kax (CTaHUHBI CTAHKOB, OJOKH I[UIMHIPOB,
KapTephl JBUTATENEH, TOPMO3HbIE OapaOaHbl U T.11.).

3HAUUTENBHOTO YIYUYIICHUS] MEXaHUYECKHX CBOMCTB MOXHO JOOUTHCH,
npuMeHsiss MOAUGUIIMPOBAHUE MarHueM WK 1iepueM. B 3ToM ciydae BKITIOUEHUS
rpaduTa TPUHUMAIOT MAPOBUAHYIO (opMmy. OKpyrible BKIIOYEHHS B TOpaszio
MEHBIIIEH CTENEHU CO3/1aI0T ONMACHYI0 KOHIIEHTPAIMI0 HANpsyKEHUM, MO3TOMY CY-
IIECTBEHHO MOBBIIAETCS MPOYHOCTh U INIACTUYHOCTD YyryHa. YUyTr'yHBI C H30JIUPO-
BaHHBIMHU IAPOBUIHBIMU BKJIIOUCHUAMH TpaduTa Ha3bIBAIOT BHICOKOMPOYHBIMH.
BbICOKOIIpOYHBIE UyTyHBI MCTONB3YIOT AJII OTBETCTBEHHBIX OTJIMBOK B aBTO- U
TPAKTOPOCTPOEHUHU (KOJIEHYAThIE BaJbl, MOPIIHHU), TAKEIOM MAIIMHOCTPOCHUU
(BaJIKM IPOKATHBIX CTAHOB, JETAIM Ky3HEYHO-IPECCOBOr0 00OpYAOBaHUS), XUMHU-
YECKOM MPOMBIIIIECHHOCTH (KOPITyca HaCOCOB, BEHTHIIN).

[Tomyuenne w3nenwii U3 KOBKOTO UyTryHa MPUHIHUIMHUAIBHO OTIWYAETCS OT
TEXHOJOTHH MPOU3BOJICTBA OTJIMBOK U3 CEPHIX U BHICOKOMPOYHBIX UyryHOB. CHa-
Yajia M3rOTaBIMBAIOT OTIMBKY M3 OEJNOro 4yryHa, Mpy 3TOM HCIOJB3YIOTCS €Tr0
BBICOKHE JTUTCHHBIE CBOMCTBA, MO3BOJISIFOIINE MOJIYYaTh MJIOTHBIE OTJIMBKHU CIIOXK-
HOM (opMbl. 3aTEM ATH OTJIMBKU MOABEPTaIOT JUIUTEILHOMY “‘Tpadutusupyroie-
My’ OTXKUTY TIO CXeMe, TPUBEJCHHON Ha puc. 2.

B ocHOBe 3TOr0 MeTo/1a JIeKUT HEYCTOWYUBOCTD (METAaCTa0MIbHOCTh) LIEMEHTHUTA.

JlnurenvHas Boiaepkka Oemoro uyryna mnpu t=950...1000 °C Bwi3biBaeT
pacnaj LEMEHTUTa Ha CMEChb ayCTeHUTa W rpadura XJIONbEeBUIHOU (HOPMBI.

(C+Si), %

Puc. 1. 3aBHUCUMOCTD CTPYKTYpHI YyTYHOB OT CYyMMapHO-
r0 COAIEPXaHUs  YIJIEepoJa U KPEMHHUS U TOJIIUHBI CTEH-
k1 oTiiuBKH L (ckopocTtr oxmmaxaeHust Vo)

| - [1+1]+JI (6enblit 9yTyH);

Il - [[+1]+]" (monoBUHYATHIN YyTYH);
11 - [7+1" (cepblit mepaUTHBIN YyTYH);
IV - II+®+]I" (cepslii peppUTO-TIEPIUTHBINA YYTYH);
V - @+["(cepolii GpeppUTHBIA YYTYH)
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Y CKOpeHHOE OXJaXKJIeHHE OT ATUX Temrepatyp (pexum | Ha puc. 2) NpuBOIUT K
MPEBPAIICHUIO AYCTEHUTA B MEPIUT (HUXKE JIMHUUA IBTEKTOMIHOTO IMPEBPAIICHUS
PSK), T.e. K MOJy4YyeHHIO KOBKOIO YyTr'yHa Ha MEpJUTHOM ocHoBe. Ecnu xe
OXJIQXKJIEHUE TpepBaTh M JUIMTEILHOE BpeMsl BbLAEpXKaTh OTIMBKY Ipu t=720
°C (meckonpko Huke PSK), To pacmamaercss Takke IIEMEHTUT, BXOJISIIHI B
NepJuT, Ha cMech (epputa u rpadura. Tak moydaroT KOBKUM 4yryH Ha (heppuTo-
nepauTHOM (2, puc. 2) unu pepputHoi (3, puc. 2) OCHOBE.

t°, C
H—A+I
z950 R ——
(PSK) 727° Puc. 2. Cxema oTxura 6e10ro
ity ASuiaiebuivnl Vil YyTr'yHa Ha KOBKUM:
=120 ‘\ I ‘\ D+T 1,2 u 3 - pexuMBbl I TOTyYESHHUS
\ \ KOBKOTO Yyr'yHa Ha
1 1 MIEPIAUTHOM,
1 \ i .
1 \2 3 beppuro IiepJII/ITHOI/I u
) v beppuTHOI OCHOBE
0 20 40 60 80 1. uac COOTBETCTBCHHO

CBoiicTBa KOBKMX YYTr'yHOB OJIM3KM K CBOWCTBAM BBICOKONPOYHBIX YYT'YHOB.
W3 HUX M3roTaBIMBAIOT OTBETCTBEHHBIC JIUTHIC ACTalM, pabOTalolue MpU JUHA-
MUYECKUX Harpy3kax (BTYJKU, My(Tbl, TOPMO3HbIE KOJOAKHU, CTYIHUIIbI U T.I1.).

[TpuHIMT MapKUPOBKHU YYT'YHOB MOHSATEH U3 Tao. 1.

[IpuBeneHHBIE BBIIIE JAaHHBIE TO3BOJISIOT CAEIATH CICAYIOUIUE BHIBOBI:

1. YpoBeHb MEXaHUYECKUX CBOMCTB BCEX THUIIOB CEPBIX UYTYHOB OIpPEIEIIsi-
€TCsl IByMsI OCHOBHBIMH CTPYKTYpPHBIMU (hakTopamu - (popmoii (a Takxke pazmepa-
MU U KOJMYECTBOM) IpadUTHBIX BKIIFOUEHUHM U CTPYKTYPO METaUTMUECKOM OCHO-
BB

2. Ilo cyTu, cepbie UyryHbI IPEICTABIAIOT COO0M YTIEepOIUCThIE JOIBTEKTO-
unnbie (D+I11), aBTexkrouanbie (/1) cranu uim TeXHuUeckoe xene3o (D) ¢ BKirove-
HusMHU Tpadura. 'paduT yMeHbI1aeT IPOYHOCTh U INIACTUYHOCTh METANINYECKON
ocHOBHI. [IoaTOMY Ccepble UyTyHbl UMEIOT 00Jiee HU3KHIT KOMIUIEKC MEXaHUYECKHUX
CBOMCTB IT0 CPABHEHHIO C YTIIEPOAUCTHIMU CTAIAMHU. OJTHAKO OT CTaJEN OHU OTIIH-
yaroTcsl 00Jiee BHICOKMMU JIUTEHHBIMUA CBOMCTBaMU, HU3KOW CTOMMOCTBIO, HEUYB-
CTBUTEJIBHOCTBIO K HaJpe3aM U APYruM JedeKTaM MOBEPXHOCTH, aHTU(PPUKIIUOH-
HBIMU U HEKOTOPBIMU JPYTUMHU MOJIE3HBIMU CBOMCTBaMHU.

111. Ilopsiook evinonneHnus pabomol

1. O3HakOMUTKCA C KiIaccudukalmed, MapKUpPOBKONW U CIOCOOaMH TOJTyde-
HUS Pa3JIMYHBIX TUIOB CEPhIX YyryHOB. OOpaTuTh BHUMAaHUE HA IPUHITUTHATHHOE
OTIIMYUE CTPYKTYP CEPBIX U OCNBIX UyTYHOB.

2. C moMOIIbI0 MHKPOCKOTIA W3YYUTh CTPYKTYPBl Pa3IMUHBIX THUIIOB UYTY-
HOB. OTMETUTH OCOOCHHOCTH CTPYKTYP, U3y4aeMbIX Ha HETPABICHBIX MUKPOIILIH-
dax

1V. Cooeporcanue omuema
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1. ITpuHIMNIMATHHOE OTIWYUE CTPYKTYPHI U CBOMCTB CEpPhIX YYTYHOB OT Oe-
JIBIX.

2. Knaccudukarus, MapkupoBKa U MEXaHUYECKHE CBOMCTBA PAa3IMYHBIX TH-
OB CEPBIX YYT'YHOB (JJaHHBIC U3 TaOJI. 1).

3. KpaTtkoe ommcanue crmoco0OB TOMYyUYEHUS CEPHIX, BRICOKOTIPOYHBIX M KOB-
KHUX 9yTYHOB.

4. MUKpPOCTPYKTYpPHl CEpbhIX, KOBKHX W BBICOKOTPOYHBIX YYT'yHOB C
yKa3aHUEM CTPYKTYPHBIX COCTABIISFOIIHX.

Ta6numa 1
Kitaccudukanus, MapKHpOBKa, MEXaHUIECKHE CBOHCTBA YyTyHOB
o, 5, Crpyxkrypa dopma
Mapxka gyryHa MITa % MeTaJuTniec- rpaduTHBIX
(kre/MM2) KON OCHOBBI BKJIFOUCHUH
Cepsoie uyryss (I'OCT 1412-85)
CU 10 100(10) ~0 )
Cu 13 180(18) ~0 o
CY 30 Moaudunm- 300(30) ~0 IT A
CY 45 POBaHHbI 450(45) ~0 11 -~
Boicokonmpounbie uyryHsl (TOCT 7293-85)
BY 38 380(38) 17 D . .
BY 45 450(45) 5 O+ '
BY 120 1200(120) 2 I
KoBkue uyryuns (I'OCT 1215-79)

K4 30-6 300(30) 6 )
KU 45-6 450(45) 6 DI » *
KU 80-1,5 800(80) 1,5 5l ‘

6. MeToau4yeckue MaTepuasibl, onpeae/soume Npoueaypbl
OLICHMBAHMS 3HAHUI, YMEHHM I, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH,
XapaKTepHU3yIIIHUX 3TANbI (POPMHUPOBAHUA KOMIIETECHIMI

6.1 WTOroBelli KOHTPOJBHBIM TECT JOCTYIEH CTYJIEHTY TOJIBKO BO BpPEMS
TECTUPOBAHMS, COIVIACHO PACIMCaHMs 3aHATHM WM B YCTAHOBJIEHHOE JIEKAHATOM
BpEMSI.

6.2. CtyneHT uHQOpMHUPYETCS O pe3ybTaTax TEKYIeH yCreBaeMOCTH.

6.3 CtyaeHT mojydaer WHPOpMAIMIO O TEKYIIECH yCIIeBaeMOCTH, HauHCIIe-
HUU OOHYCHBIX OaJIJIOB U JOMYCKE K MPOLIEType UTOTOBOTO TECTUPOBAHUS OT Ipe-
noxasareiist uiu B DMOC.

6.4. [IpousBoauTcs uneHTUGUKALNS TUYHOCTU CTYICHTA.

6.5. CTyneHTaM, JOIYIIEHHBIM K TPOMEKYTOYHOM aTTeCTallui, OTKPBIBAET-
Cs1 UTOTOBBIM KOHTPOJIBHBIN TECT.

6.6. Tect 3akpbpIBaeTCsi CTYJEHTOM JIMYHO IO 3aBEPLICHHH TECTHUPOBAHMS
WJIM aBTOMATHUYECKH MO UCTEYEHUU BPEMEHU TECTUPOBAHMUS.
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