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IIporpammy coctaBmi(u):

Kanouoam mexuuueckux Hayk Joyenm Dedopos A.A.

Pabouast nporpamma JUCIUTLITHHBL

MarepuanoBeaeHue

paspaborana B coorBercTBuu ¢ PI'OC:

DdenepanbHbIil TOCYIapCTBEHHBI 00Pa30BaTENBbHbINA CTAHIAPT BBICIIETO 00pPa30BaHusl - 0aKadaBpuar IO HAPABJICHUIO MOATOTOBKA
15.03.02 TexHomorndeckue ManmHbl 1 06opyaoBanue (npuka3 Munobpuayku Poccun ot 09.08.2021 r. Ne 728)

COCTaBJICHA HA OCHOBAaHUH y'{€6H01"0 IJ1aHa.

HanpaBneHI/Ie MOATOTOBKH: TexHoIOrMYeCKHe MallliHbI U 060pyZ[OBaHI/Ie

yTBepkICHHOTO yuéHbIM coBeToM By3a oT 01.01.2024 nporoxosa Ne 00-0.

Pabouas nporpamMma oo0peHa Ha 3aceJaHuH Kadeapsl

TexHo0rHYecKHe MAIIMHBI U oﬁopyuonalme

IIpotokoi ot 20.05.2022r. Ne 8
Cpok aerictBus nporpammbl: 2022-2025 yu.r.
3aB. kadeapoii K.T.H., noueHT Penopos A.A.
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BusupoBanue PII/ 1iist ucnosiHeHUs B 04epeAHOM Y4eOHOM roay

K.T.H., oueHT ®enopos A.A. . 2025r.

Pabouas mporpaMma nepecMoTpeHa, 00CyKaeHa U 0100peHa st
ucnonaenus B 2025-2026 yue6HoM Toy Ha 3aceIaHnu Kadheapsl
TexHoJI0rnYecKne MalluHbI U 000PY/I0BaHHE

IIporokonm oT ___ 20251, No
3aB. kadeapoit K.T.H., goueHT PenopoB A.A.

BusupoBanue PII/I 1iist ucnosiHeHUs B 04epeAHOM Y4eOHOM roay

K.T.H., toueHT PenopoB A.A. . 2026 .

Pabouas nporpaMma nepecMoTpeHa, 00CykxaeHa U 0100peHa JUIs
ucnonauenus B 2026-2027 yueOHoM Toay Ha 3aceTaHny Kadheapsl
TexHonornyeckue MalinHbI ¥ 000py/A0OBaHUE

[IpoTokon oT ___ 2026T. No
3aB. kadeapoit K.T.H., noueHT PenopoB A.A.

BusupoBanue PIL/I 1iis1 ucnosiHeHUs B 04epeAHOM Y4eOHOM roay

K.T.H., goueHT ®enopos A.A. - 2027 r.

Pabouas nporpamma nepecMoTpeHa, 00CykaeHa H 0100peHa Jis

nucnosineHus B 2027-2028 yueObHOM roay Ha 3aceqaHuy Kadeapsl
TexHoJI0rHYecKne MalIMHbI M 000PY/I0BaHHE

IIpoTokos oT ___ 20271, No
3aB. kadenpoi K.T.H., 1oueHT PenopoB A.A.

Buzuposanue PIIJ] 15 ucnonnennsi B ouepesHOM y4eOGHOM roay

K.T.H., toueHT PenopoB A.A. _ 2028 .

Pabouas nporpamma nepecMoTpeHa, o0cykaeHa 1 0100peHa Juis
ncnonnenus B 2028-2029 yue6GHOM Toay Ha 3aceTaHny Kadheapsl
TexHoJIOrHYECKTEe MAIIMHBI M 000pPy/I0BaHUe

IIpoTtokonm oT __ 2028 . No
3aB. kadenpoi K.T.H., noueHT PenopoB A.A.
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1. HEJIX OCBOEHUA JUCHUIIJINHBI

1.1|O3nakomiieHne ¢ 0a30BBIMU MOHATHSIMH MaTePHAIOBEICHHS U NIEPCTIEKTHBHBIMH HAIIPABICHUSMH PAa3BUTHS HAYIHON
MBICJIY B 00JIaCTH MaTepUalIOBEICHNSI.

1.2|3anaumn yueOHOM AUCUUILTHHBI «MaTepranoBeIeHUE».

13 Z[aTI) CTyACHTaM 3HaHUA U HaBbIKH, ITO3BOJIAIOIHNC IPUMCEHATh METOAbI CTAHAAPTHBIX HUCIBITAHUH 1O ONpEeACIICHUIO
MEXaHHUYECKHX CBOMCTB M TEXHOJOTHUCCKHUX IMOKa3aTEICH HCIIOJIB3YEMBIX MAaTCPHUAJIOB, a TaK XK€ YMCHHUE BLI6I/IpaTB
MaTepuaJibl 11k U3TOTOBJICHUS Jnerenei IIpH U3TOTOBJICHUH TEXHOJIOTUYCCKUX MAlllUH

14

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII

Iux (pazoen) OOIT: b1.0

2.1|TpeboBanus K NpeABaApUTEIbHOI MOATOTOBKE 00y4aloLIEerocs:

2.1.1| TexHONOr sl KOHCTPYKIMOHHBIX MaTePHAJIOB

2.1.2|dusuka

2.1.3| Xumus

2.1.4|BBenenue B npoduiib

2.1.5|ConpoTtuBneHue MaTepuaIoB

2.1.6|TexHONMOTHS KOHCTPYKIIMOHHBIX MaTEPUAIOB

2.1.7|dusuka

2.1.8| Xumus

2.1.9|Beenenue B npoduiib

2.1.10|CompoTuBIicHHE MAaTEPUATIOB

2.2|IucuunanHbI 1 NPAKTHKH, 1151 KOTOPHIX OCBOEHHE JAHHON TUCIHILIHHBI (MOIYJIsl) HEOOX0IHMO KAK
npeauiecTByloniee:

2.2.1|Koppo3us ¥ 3aiura MeTaIOB OT Hee

2.2.2|Metamiopexyiiee 000py10BaHHE

2.2.3|Metamyprudeckue MaluHbl 1 000pyI0BaHUE

2.2.4|CrienrinaBsl METAIIIOBEICHHS

2.2.5| TexXHOIIOTHYECKUE TUHUH 1 KOMILIEKCEI METAJUTYPTUUCCKUX TPOU3BOJACTB

2.2.6|BoccranoBieHne IeTanei MeTatypruaeckoro 000pyA0BaHus

2.2.7|T'unpaBaryecKre ¥ MHEBMATUYCCKUE MAIIUHBI

2.2.8|HanexHocTb, 3KCIUTyaTalsl 1 PEMOHT METAJLTyPIU4eCKUX MallllH

2.2.9|lunamMyKa U IPOYHOCTH METAJLUTYPrHYECKUX MaIliH

2.2.10|Koppo3ust u 3amyra METaIIoB OT Hee

2.2.11|Meraopexyliee 000pyn0BaHUE

2.2.12|Merajutypruueckie MaluHbl 1 000pyA0BaHHE

2.2.13|CrienirinaBsl METAIIOBE ICHHS

2.2.14| TexHOJIIOTHYECKUE JTMHUU U KOMILIEKChI METAJUTyPrUYeCKUX MPOU3BOJICTB

2.2.15|BoccraHoBieHIE AeTalei METAIUTYpPrHYeCcKOro 000py 10BaHUs

2.2.16|T'napaBiuvecKkie U MTHEBMATHUYCCKHIE MAIITHHbI

2.2.17|HanexHOCTb, 3KCIUTyaTanus ¥ PEMOHT METaUTyPrUYeCKIX MalInH

2.2.18|/IluHamuKa 1 MPOYHOCTH METALTYPrHYECKUX MAIIHH

3. KOMIIETEHLINU OBYYAIOIIETOCSI, ©OPMHPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLAILTAHBI
(MOJTYJIST)

OIIK-12.1: O6ecnieyuBaIOT U 3aJaHHbIE MOKA3aTEJIM HAIEKHOCTH HA TENAX MPOEKTHPOBAHUSA

3HaTh:

YMmeTn:

Baaners:

OIIK-5.1: CnocoGeH y4acTBOBaTh B pa3padoTKe KOHCTPYKTOPCKOM IOKYMEHTAIIMU B 00J1acTH NPodeccHoHaIbLHOI
JnesaTeIbHOCTHH ¢ yueToM TpedoBanuii ECKJ]

3HaTh.

YMerTn:
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Baagersn:

B pe3yabTare 0OCBOCHUA TUCHUIIIMHBI Oﬁylla}OlIII/lﬁCSl HOJIZKECH

3.1|3nare:

3.1.1|0CHOBHBIE KIIACCHI COBPEMCHHBIX MAaTCPHUAJIIOB UX CBOICTBA M 00JIaCTH MPUMCHCHU, TPUHIUIIBI BBI60pa MaTepHaioB;

3.1.2|3aKOHOMEPHOCTH CTPYKTYpOooOpa3oBaHus, (pa3oBbic MPEBPAIICHHS B MAaTepHalax, BIUSHUE CTPYKTYPHBIX XapaKTEePUCTHK
Ha CBOWMCTBa MaTepHaJIOB,;

3.1.3|oCHOBHBIE CTaHIAPTHBIE METO/IbI OTIPECIICHNSI CBOMCTB MaTepPHaIoOB, IPHHIUIIE CPABHUTEIIFHOTO aHAJIN3a CBOHCTB
MaTepHaJIOB.

3.2|Ymers:

3.2.1|ucnonp30BaTh HA MPAKTHKE COBPEMEHHBIE CBEICHUS O MaTepHajax, O BIMSHUH CTPYKTYp Ha CBOWCTBAa MaTepHaoB,

3.2.2|a"Hanu3upoBaTh NpoLECcChl KPUCTAIUIN3AINH, 0CO0EHHOCTH U] (HY3MOHHBIX MEXaHU3MOB, KOHTPOJIUPYIOIIUX KHHETHKY
Pa3BUTHA KPUCTAIA3ANNH U (ha30BBIX IIPEBPAMICHHI B TBEPAOM COCTOSHHN METAJUIOB U CIIABOB; HCIIOIb30BATH
JIarpaMMbl COCTOSIHHS CIIJIaBOB.

3.2.3|ucmonp30BaTh 3aKOHBI €CTECTBEHHBIX HAayK MPH IIPU MPOTHO3UPOBAHUY HAINPSHKEHHBIX COCTOSHHHN, nedopMaruii
METaJUTHYECKUX KOHCTPYKIIMSA U IeTaleld MallliH U MEXaHU3MOB B YCJIOBHSX JKCIUTyaTal[lH

3.3|Baanern.

331 OBJIAICHNUEC TCOPECTUICCKUMHU U MTPAKTUYCCKUMU METOAaMU BbIGOpa MaTepUuaIioB C YUCTOM UX MEXaHUYCCKUX,
TEXHOJOIMYCCKHUX, IKCIITyaTallMOHHBIX CBOWMCTB

4. CTPYKTYPA U COAEP)KAHUE JUCIHUIIJIMHBI (MOYJISA)

Kon HaumenoBanue pa3snenoB u tem /Bug |[Cemectp /| YacoB | Komneren- | Jluteparypa | Mure | Ilpumeuanue
| 3aHATHA 3andaTus/ Kvne UM DAKT
Paszgen 1. Mera/iioBeaeHne 1
TepMHYecKkas 00padoTKa MeTaNI0B
11 Knaccuduxkanuus marepuanoB. ATOMHO - 5 1 JI1.1J11.2712.1 1
KPHUCTAILIMYECKOE CTPOCHHUE METAIIIIOB 1 J12.2J12.3
craBoB. /Jlex/ J12.11713.3
213233
1.2 Kpucrannusaius metauios.  /Jlex/ 5 1 JI1.1J11.2J12.1 1
J12.2J12.3
J2.11
213233
13 Mexanunueckue cBOWCTBa U 5 1 JI1.1J11.2J712.1 1
KOHCTPYKTHBHASI IPOYHOCTH METAJUIOB U J12.2J12.3
criaBoB /Jlex/ J2.11
213233
14 OnpezesneHue TBEPJOCTH METAIUIOB U 5 1 JI1.1J11.2]12.1 1
cruiaBoB mo Metoay bpunems /J1a6/ J12.2J12.3712.8
J2.11
213233
15 Ormpenenenne TBEPIOCTH METAIIIOB U 5 1 JI1.1J11.2]12.1 1
CIu1aBoB mo Metoay Pokserna /J1a6/ J12.2J712.3712.8
J2.11
213233
16 OnpeeneHne yaapHO# BI3KOCTH 5 0 JI1.1J11.2712.1 0
KOHCTPYKIIMOHHBIX cTasneii. /J1a6/ J2.2 J12.3 12.7
J2.11
215233
1.7 Teopus criaBoB.JluarpaMMbl COCTOSTHHS 5 1 JI1.1J11.2712.1 1
CHCTEM JIBOWHBIX CIU1aBoB. /Jlek/ J12.2J12.3
J2.11
215233
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18

Muxkpoananus /J1a6/

J1.1J11.2]712.1
J12.2J12.3
J12.8J12.11
5139233

19

XKemeso u ero CHJ'IaBLI.HI/IaI‘paMMa
COCTOSAHHS CUCTCMBI JKECJIC30- YIJICPOJ

[Tlex/

J1.1J11.2]712.1
J12.2J12.3
J12.8 J12.9

J12.11
5135233

1.10

Knaccugukarus MapkupoBKa CBOHCTBA U
HaszHaueHue 4yryHos. /TIp/

J1.1J11.2]712.1
J12.2J712.3
J12.8 J12.9
J12.11713.3
5139233

111

JlnarpamMma COCTOSIHHS CHCTEMBbI Kele30-
yraepox /TIp/

JI1.1J11.2]12.1
J12.2J12.3
J12.4712.11
5135233

112

Teopus Tepmudeckoit 06padorku /Jlex/

0,5

J1.1J11.2712.1
J12.2J12.3
J12.57J12.6
J12.11713.2

JI3.6
5135233

113

TexHonorus TepMuyYeckoii 00paboTKu
[TTex/

0,5

J1.1J11.2]712.1
J12.2J12.3
J12.5
J12.11713.2
JI3.6
5135233

114

KOHCTPYKIMOHHBIE M MHCTPYMEHTAIILHBIE
cTanu u cruiassl [Jlex/

0,25

J1.1J11.2]712.1
J12.2712.3
J12.9]12.11
019253

115

Knaccugukarus MapkupoBKa CBOHCTBA U
Ha3HAYCHHE YIIIEPOAUCTHIX craneil. /TIp/

J1.1J11.2712.1
J12.2712.3
J12.9
JI2.1113.3
5135233

1.16

Teopus U TeXHOJIOTHsI TEPMUUECKON
obpabotku /TIp/

JI1.1J11.2]712.1
J12.2J12.3
J12.5
J12.11713.2
8139253

117

Teopust U TEXHOJIOTHSI XUMHUKO-
TepMHuIecKoit 00paboTku /JIex/

0,5

J1.1J11.2712.1
J12.2J12.3
J12.5
J12.11713.6
013233

1.18

Knaccudukanus MapkupoBKa CBOMCTBA U

JICTUPOBAHHBIX KOHCTPYKIHUOHHBIX cTaJei.

Mp/

J1.1J11.2]712.1
J12.2712.3
J12.9
JI2.1113.3
3135233
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119

BEI60p MaTepraioB Uil TEPMHYESCKON
00pabOTKH, BBIMIOJIHCHHE KYPCOBOU
paboTsl, MOAroToBKa K 3k3ameny /Cp/

100

J1.1J11.2J712.1
J12.2J12.3
J12.57J12.9

JI2.10J12.11
J12.12713.1
JI3.5J13.7

JI3.8
915233

1.20

Kunaccudukarms MapKiupoBKa CBOWCTBA 1
JICTHPOBAHHBIX HHCTPYMCHTAIBHBIX CTaJICH
u cruiaBos. /TIp/

0,5

J1.1J11.2712.1
J12.2]12.3
J2.9
J2.1113.5
315233

121

Teopust 1 TEXHOIOTHS TEPMHUECKOMN U
XUMHUKO-TepMUUecKoi 06paboTku /TIp/

0,5

J1.1J11.2J712.1
J2.2712.3
J2.11713.1
JI3.2J13.5

J13.6
019253

122

CnaBbl Ha OCHOBE QJIFOMUHUS U TUTaHA

[JTex/

0,25

J1.1J11.2J712.1
J2.2J12.3
J2.5712.7

J2.9
J12.11013.7
915233

1.23

Teopus ¥ TEXHOIOTUA TEPMUUECKON U
XMMHKO-TepMHYECKOi 06paboTku /TIp/

0,5

J1.1J11.2]12.1
J12.2J12.3
J12.1113.1
JI3.2J13.5
JI3.6 JI3.7
015233

124

Knaccugukaiys MapkupoBKa CBOHCTBA U
Ha3HAY€HHE I[BETHBIX METAJUIOB U CILJIABOB
(crutaoB Ha ocuose Al, Ti) /TIp/

0,5

J1.1J11.2J712.1
J2.2J12.3
J2.9
J12.1113.4
JI3.8
019253

125

CnutaBel Ha OCHOBE MCIU U MarHus [JTex/

0,25

J1.1J11.2]712.1
J12.2J12.3
J2.9
J2.11713.4
JI3.8
915233

1.26

Krnaccugukanus MapkupoBKa CBOMCTBA U
Ha3Ha4YeHHE BETHBIX METAJIIOB U CIIABOB
(crmaBoB Ha ocHoBe Cu, M@) /TIp/

0,5

J1.1711.2]12.1
J12.2J12.3
J12.1113.4

JI13.8
013233

127

Onexrporexuuyeckue Marepuaist /IIp/

0,5

J1.1J11.2J712.1
J2.2]12.3
J2.11713.4
915233

1.28

AHTHOPUKITMOHHEBIE CIUTaBbl /JIek/

0,25

J1.1J11.2]712.1
J12.2712.3
J2.11713.4
915233
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Pa3nen 2. HemeTtasinueckne
MaTepHabl
2.1 TInactnueckue, KOMIO3UIIMOHHEIE U 5 0,25 JI1.1J11.2J12.1 0
pe3uHoBbie Marepuaisl /Jlek/ J12.2J12.3
1211
2913233
2.2 Knesmme, nakokpacounsie, 5 0,25 JI1.1J11.2])12.1 0
HeopraHudyeckue Marepuaisi /Jlex/ J12.2J12.3
1211
515233
23 Hewmeramminueckue marepuains /Cp/ 5 6 JI1.1712.11 0
5152

5. ®OHJ OIIEHOYHBIX CPEJICTB

5.1. KOHTpOJIbHLIe BOIIPOCHI U 3aJaHUA

Bomnpocs! 11151 OATOTOBKYU K 9K3aMEHY.

1. 3HaueHHe Kypca B MHIKCHEPHOI moroToBke. Posib MaTepuanoB B coBpeMeHHOU TexHuKe. Kitaccudukanus MeTauin4eckux u
HEMETAJUIMYECKUX MaTEPHAIOB.

2. ATOMHO-KpPHUCTAJUTMYECKOE CTPOCHUE META/UIOB. THIIBI KPUCTAUIMYECKUX PEIIETOK, UX MapaMeTpsl. Kpuctamiorpaduueckoe
0003HaYEHUE aTOMHBIX INIOCKOCTEH U HAIPSHKEHUH.

3. AHM30TpONHS, CBOHCTBO MeTaIoB. [lonmnMopdHbIe 1 MarHUTHBIE IPEBPALCHUS B MEeTaJlIax.

4. CTpoeHue peabHbIX KPUCTAIUIOB. BUIbI 1€(EKTOB KPUCTAIIMYECKOTO CTPOSHHUS, UX XapaKTEPUCTUKA U BIUSIHUE Ha CBOIiCTBa
METaJUIOB.

5. Kpucramiuzanus xuIKUX MeTalIoB. TepMoguHaMU4ecKie OCHOBBI (hazornpeBpallieHuil; (pakTopsl, BIMSIOIIUE Ha IPOLECe
KpHUCTaJNIM3allM1 YUCTBIX METAJIIOB.

6. YrpasiieHHe IPOLECCOM TeTepOreHHON KpUcTauM3anuy. MoauduupoBaHue )UAKOro Metaiuia. CTpoeHHe MeTalTTYeCKOTo
ciuTKa. JIMKBauus B cIulaBax.

7. MexaHuueckue CBOMCTBA, ONpeesieMble [IPU CTATUUECKUX UCIIBITAHUIX IPOYHOCTH, INIACTUYHOCTU. TBEPIOCTD U ee
XapakTepucTuka. MeTobl onpeiesIeHHsl MeXaHMUECKOTr0 XapakTepa IpH CTaTHYeCKOM Harpy KeHUH.

8. MexaHuueckue CBOMCTBA, ONpeesieMble IPU JUHAMUYECKOM Harpys>KeHUH. Y JapHasi BA3KOCTh, XJIaJHOJIOMKOCTb.

9. CoiicTBa MeTallIa, ONIPEAEIAIOINE JOITOBEYHOCTD U3/IETHS: H3HOCOCTOMKOCTh, COPOTUBIICHNE YCTaIOCTH, KOHTAKTHAS
BSI3KOCTb.

10. OcraTouHble HAIIPSHKEHHS M UX BIMSHUE Ha CBOMCTBA METAJUIOB U CIUIABOB. [IyTH HOBBIIEHHS IPOYHOCTH METAJIJIOB.

11. Hanpsoxenus u nedopmanust: ynpyras U miactudeckas aedopmanuu. Jlehopmanus MOHOKPUCTAIIOB U IOJIUKPUCTAILIOB,
MeXaHU3MBI IUTACTUYECKOH NedopMaluu, CABUT, TBOHHUKOBAaHHE.

12. BiusiHue miacTuyeckux AeopMaruii Ha CTpyKTypy U CBOMcTBa MetayuioB (Hakuen). Tekcrypa medopmanm.

13. BrusiHue HarpeBa Ha cBoiicTBa Ae(OpMUpPOBaHHOTO MeTauia. Bo3Bpar u monmronusanus. [leppranas u cobuparenpHas
pexpucrauinzanus. [ToHstue o XonoaHOH U ropsiuei aedopmanuy.

14. OcHOBBI TEOpHH CIUIABOB. XapaKTEPUCTHKA NOHITHIA: CIIaB, CHCTeMa KOMIIOHEHTOB, (a3a. [IpaBuio da3.

15. XapakTepucTKa TBEpAbIX PACTBOPOB, XUMUYECKHX COSAUHEHUM, TPOMEKYTOUHBIX (pa3 M MEXaHUUECKHUX CMECEH.

16. TnarpaMMbl COCTOSTHHS TBOWHBIX CIUIABOB M METOJIBI UX MOCTpoeHus. JuarpaMmbl cocTosiHusl. CHCTEMBI € TIOTHOM
PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJOM COCTOsIHUY. [IpaBuno a3 u mpaBuiIo OTpe3KOB.

17. lnarpamma COCTOSIHUSL TSl CILIABOB, 00Pa3yIOIUX MPU KPUCTAIUTU3AMN MEXaHHIECKHE (IBTEKTHIECKHE) CMECH.

18. JlnarpaMma COCTOSIHUSI CIUIABOB C OIPAHNUYEHHON PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSIHUH.

19. lnarpaMma COCTOSIHHS JUTS CINIABOB, 00pa3yIONINX XHMIYECKHE COCTUHCHNUS.

20. lnarpaMMBbI COCTOSIHUS CIIJIABOB, KOMIIOHEHTBI KOTOPBIX HMEIOT MOJUMOPQHEIE TPEBPALICHHS. DBTEKTONIHOE IPEBPAICHUE B
CIIaBax.

21. CBs13b MEXXAY CBOHCTBAMH CIUIaBOB M TUIIOB THAarpaMM COCTOSHHS.

22. TlonsTHe 0 AMarpaMMax COCTOSHHS TPOHHBIX CILIABOB.

23. [lnarpaMMBbI COCTOSIHHSI CHCTEMBI JKee30-1eMeHTUT. KOMIOHEHTHI, (a3bl U CTPYKTYPHBIE COCTaBIISIONINE CTalel 1 OebIxX
4yryHOB. VX XapaKTepUCTHKH, yCIOBUs 00pa30BaHUs U CBOICTBA.

24. [luarpaMma COCTOSTHHSI CHCTEMBbI JKeJIe30-TpauT.

25. BausiHue yriepoja ¥ IOCTOSHHBIX ITPUMecei Ha cBolicTBa craimy. Kiraccudukanus 1 MapKUpOBKa YIIIEPOIHCTHIX CTANICH 110
croco0y BBIIUIAaBKH, KAYeCTBY, HA3HAYECHHIO.

26. BiusiHue JTETHPYIONIMX 3JIEMEHTOB Ha CBOICTBA CIUIABOB XKelie3a, (as3bl, 00pa3yeMsble JISTUPYIONMMH 3JIEMEHTaMU — TBEPIbIe
pacTBOPEI, KapOuabl, HHTepMeTaAIHABL. CTPYKTYPHBIE KJIACcCHl JIETHPYIOIINX CTallel B YCIOBHUSIX PABHOBECHS M OXJIAXKICHHMS HA
BO3JlyXE€.

27. Knaccugukaius, CBONCTBa M Ha3HAUCHHS YyT'YHOB. BIUsIHHE MOCTOSHHBIX PUMECEit Ha CBOMCTBA YyTyHOB.

28. CpoiicTBa, IpeBpalieHue CTaId IpH Harpese. PocT 3epHa aycTeHuTa. BiansHue pa3mMepa Ha MEXaHUUECKUE U TEXHOJIOTHYCCKUE
CBOWCTBa cTaiu. BiansHue nerupyrommx 3JeMEeHTOB Ha POCT 3€pHA ayCTEHUTA. BinsHue pa3Mepa Ha MEXaHHUECKHE U
TEXHOJIOTMYECKUE CBOICTBA CTAIU. BiMsHue JIerupyIomux 3JIeMEHTOB Ha POCT 3€pHA ayCTEHUTA.

29. TlpeBpanieHus NepeoxJIaKIEHHOTO ayCTeHNUTa. JJarpaMMbl ©30METPUIECKOTO paciaga MepeoxIaKAeHHOTO ayCTeHNTa.
IepnuTHOE NpeBpaleHNe, IPOMEXYTOYHOE IPEBpalleHIe, MapTEHCUTHOE NPeBpallleHue. IPOAYKThI paciaja ayCTeHUTa U UX
CBOWCTBa.
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30. IIpeBparenne npy HarpeBe 3aKATCHHOH CTaNN. BiusHue TeMIepaTypsl H IPOM3BOIUTEIBHOCTH HAPEBa Ha CTPOCHHE U CBOICTBA
cranu. O6paTHast 1 HeoOpaTHMas OTITyCKHAs XpyNKoCTb. CTpPOSHHUE CTalH.

31. Obmas xapaKTepHCTHKa IPOIECCOB TEPMHIECKOH 00paboTKH cTamy. OTKHUT IepBoro poaa. OTKUT BTOPOTO poja.
Hopmanu3arus.

32. 3akaiika CTaJ: BBIOOP TEMIIEPaTypPhI 3aKAIKH U 3aKAJIOYHBIX Cpejl. 3aKaIuBaeMOCTh CTAIN U ()aKTOPEI, BIXSIONINE HA Hee.
BrustHME NETHPYOMUX 3I€MEHTOB Ha MPOKATHBAeMOCTh cTan. CriocoObI 3aKaku.

33. Otmyck cranu. Busl 1 Ha3HaYeHHs OTITyCKa. TeXHOIOTHs IPOBEICHUS OTITyCKa.

34. Tepmuueckasi 00pabOTKa CTaNIN: CYIIHOCTh, Pa3HOBUIHOCTh U Xapaktepuctiuka TMO.

35. ®u3nueckue OCHOBEI XMMHKO-TEPMHYECKOH 00paboTKu. CBI3b MEXTy TUAarpaMMOi COCTOSHHS U CTPYKTYpOoil tuddy3rnoHHOr0
crost.

36. IemenTarus. MexaHn3M 00pa30BaHUs [IEMEHTOBAHHOTO CJIOS M €T0 CBOMCTBA. Pa3HOBUIHOCTH IEMEHTALMH: B TBEPIOM
KapOropu3arope, ra3opas neMmeHraius. Tepmuueckas o06padoTka mocie neMeHtanud. O0IacTb IpUMEHEHUS.

37. AzorupoBanue, (a3sl, 00pasyromuecs: B a30THPOBAHHOM cJ10¢. PAa3HOBHAHOCTH a30THPOBAHUS: Ta30BOE A30THPOBAHUE, HOHHOE
a30THPOBAaHHUE, A30THPOBAHNE B JKHIKHUX Cpefax. TeXHOIOrHs 1 001acTh IPAMEHEHHS.

38. lluanuposanue cranu. Bunel nnanuposanus. TexHonorus, cBOHCTBa, 001aCTh NPUMEHEHHUS.

39. CymntrocTts nuhdy3HoHHOH MeTamn3anud. MexaHn3Mbl HaCHIIEHHs TOBEPXHOCTHOTO CIIOS MeTalulaMi. PasHoOBHAHOCTH

QG dy3HOHHON MeTaH3alny (XpOMUPOBaHKE, ATUTHPOBAHHUE), 00JIACTH IPUMEHEHHSI.

40. TToBepXHOCTHAsI 3aKaJKa, €€ BU/bI K 00IACTH MPUMEHEHHUSI.

41. MeTozbl HOBEPXHOCTHOTO YIPOUHEHHUS: pobecTpyiHas o6paboTka, 06paboTKa poauKaMu U T.1. BiausHue IOBEpXHOCTHOIO
HaKJIeNa Ha Ipe/iell BIIHOCIHBOCTH.

42. KOHCTPYKIMOHHBIE CTaIH, TPeOOBaHUs, IIPEIbsIBIAEMbIe K HUM. JIerupoBaHHbIE KOHCTPYKIIMOHHBIE CTANIU, UX MAPKUPOBKA,
aBTOMATHEIE, IIEMEHTUPYEMBIE, YITyqIIaeMbIe, PECCOPHO-NPYKUHHBIE, MIAPUKOTIOJIIHITHIKOBBIE, HX TepMHIEcKas 0OpaboTKa.

43. BbICOKONIPOYHBIE MAPTEHCUTHO-CTAPEIOINE KOHCTPYKIIMOHHBIE CTAIM, UX TepMUUeckas o0paboTka. M3HococTolK1e
BBICOKOMApTaHIIEBBIE CTalIH, X TepMUUecKas 00paboTKa.

44. BpICOKOJIETHPOBAaHHBIE KOHCTPYKIIMOHHbIE KOPPO3HOHHOCTOMKHE CTasd. Bubl koppo3un. OCHOBHbIE IPHHIIUIIEI CO3AAHUS
HeprKaBEIOMHNX cTaneil. XapaKTepHCTHKa XPOMHUCTBIX X XPOMOHUKEIEBBIX HEP)KaBEIOIUX CTaleH.

45, XapocTolikue KOHCTPYKIIMOHHBIE cTaiu. ["a3oBas koppo3us. OCHOBHBIC IPUHLUIIBI CO3JAHUS KAPOCTOUKUX CTaIeH.

46. KoHCTpyKIIMOHHBIE ’KapOCTOHKIE cTald. XKapompodHOCTs, MyTH ee TOoBbIIIeH:s. CTai NepIUTHOTO MAapTEHCUTHOTO,
MapTEHCUTHO-(GEPPUTHOrO M ayCTCHUTHOIO KJIAcCOB (C KapOUIHBIM U HHTEPMETAIUTHIHBIM yIUIOTHEHHUEM).

47. HcTpyMeHTalnbHbIE cTall U ciulaBbl. Kiaccudukanus 1 MapKupoBKa HHCTPYMEHTANbHBIX cTaneil. Cranu HeTemiocTolikue,
MOy TETIIOCTONKHE U TETIOCTOMKHUE A PeXKyIero HHCTPYMEHTa, UX TepMHudeckas 00paboTka. Ctanu At U3MEPUTETBHOTO
HMHCTPYMEHTA.

48. Cranu ¥ CIIIaBbl ¢ 0COOBIMU (HDH3MYECKUMHU CBOHCTBaMH. MarHUTOMSTKHE U MATHUTOTBEP/IbIE CTAIH H CIIaBbl. CTallH U CIIIaBBI
C BBICOKHM 3JIeKTpoconporusaeHueM. CIIIaBbl ¢ 3a1aHHBIM TEMIIEPAaTyPHBIM KO3 GHIUEHTOM PACIIUPEHUSL.

49. Marepwuaisl, HOJTydaeMble METOIOM ITOPOIIKOBOH METAILTypPTHHU. TBEP/bIE CILIABbI, KOHCTPYKIHOHHBIE, TOPOITKOBEIE MATEPHAIBL.
50. TuraH H ero CIUIaBbl, UX K1accudukanus. TepMudeckas 00padoTKa aTFOMHHUEBBIX CIUIaBOB. O0IACTh MPUMEHEHUS THTAHOBBIX
CIITaBOB.

51. Anmomunuii 1 ero crnassl, Ux Knaccuduxanus. Tepmudeckas 00paboTka aTrOMUHUEBBIX CIIaBOB. O6IaCTh IPUMEHEHUS
THTaHOBBIX CILIABOB.

52. Menp u ee crutaBsl. JIaTyHb, OpOH3EI, HX CBOHCTBA, COCTaB, 00JIACTH IPUMCHEHUS.

53. [{uHK, 0J10BO, CBUHEII U UX CIUIaBhl. [IUHK U ero cruiaBbl. OJ0BO U ero cruiaBbl. [Ipuon Ha OJIOBSIHHOW U CBUHIIOBOM OCHOBE.
54. AuTH(PUKIUOHHBIE CIUIABbl HA OJIOBAHUCTOM, CBUHIIOBUCTOM U IIMHKOBON OCHOBE.

55. JlakokpacouHble, HEOPraHMYECKUE MaTEPUAIIbl, X KITaCCH(UKAIIUS CBOMCTBA M 00JIACTH TPUMEHEHUSI.

56. IInactuyeckue MaTepHabl, X KIaCCU(UKALUI CBOMCTBA U 00JIaCTH IPUMEHEHHSI.

57. KoMno3uIoHHbIE MaTepHaiibl, UX KJIacCU(pHKAIHs CBOHCTBA U 00JaCTH IPUMEHECHUS.

Bomnpocs! 1115 poBeieHUsI KOHTPOJIs 3HaHUil 1o TeMe TepMudeckas 1 XTO MeTanioB U CIIaBOB.

BOITPOCHI AJIA KOHTPOJIA 3HAHMIA

1. T'OMOreHH3aHOHHBIIi OTXKUT CIUIaBOB (HA3HAUCHHE, CTPYKTYPHBIC H3MEHEHHS X H3MEHCHHSI CBOWCTB, PEKUMBI U 00-71aCTH
HOPUMCHEHHUS).

2. lopeKpUCTAIUTN3aHMOHHbIN OT)KUT METAILIOB | CIUIaBOB (Ha—3HAYCHHE, CTPYKTYPHBIC H3MEHEHHUS U N3MEHEHHsI CBOMCTB, PEXKUMBI
U 00JTaCTH IPUMECHEHHUS).

3. PexprCTaIN3aHOHHBII OTKHUT METAJIOB U CILIABOB (Ha3HAYEHHE, CTPYKTYPHbBIC H3MCHCHUSI M H3MEHEHUSI CBOMCTB, PEXKUMBI H
06J1acTH MPUMEHEHHUS).

4. OcraTo4HbIC HAIPSDKCHHS B METAUIAX U CIUIABAX, MX IPOMCXOXK/ICHNE U BIMSHUC Ha CBOWCTBA U MOBEJICHUE METAJUTMIECKHX
U3 Tpu 00pabOTKe U IKCILTyaTalluH.

5. OTHUT, yMEHBINAMOIINIA HATIPSDKEHHS B METAIUIAX M CIUIaBaX (Ha3HAYEHHE, CTPYKTYPHBIC H3MCHEHUS, PEKHUMBI U 001acTH
MIPUMEHEHUS).

6. OCHOBBI TepMOJMHAMUKY (DA30BBIX MIPEBPALICHUI [P OXJIAXKICHUH U Harpese. Kpurudeckuil 3apojbint 1 pabora ero
o0pa3oBaHusl.

7. CkopocTh 00pa30BaHus [ICHTPOB KPUCTAILTH3AIMH, JINHEWHAs CKOPOCTh POCTa KPUCTAIUIOB M CPEIHSSI CKOPOCTh (Pa30BOro
[IPEBPAILCHUSL.

8. ['oMoreHHOe U reTeporeHHoe 3aposkaeHue ha3. MecTa MpeanouTHTEIbHOr0 00pa3oBaHus 3apOIbIIIeH IPH TeTePOreHHOM
3apOXKICHHH.
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9. KuneTnka (ha30BEIX IPEBPAICHUH B TBEPIOM COCTOSHHUH IIpU Harpese. J{HarpaMMbl H30TepMUYECKUX [IPEBPAIleHUH U Tep-
MOKHHETHYECKUE IUArpaMMbl, CIIOCOOBI HX IOCTPOCHUS U 3HAYCHHE.

10. Kunetnka $a30BBIX MPEBpaICHUI B TBEPIOM COCTOSHUY MPU OXJIXKICHUH. JJHarpaMMbl H30TEPMHYECKUX MPEBPALICHHN 1
TEPMOKHMHETHYECKHE AUArpaMMBI, CIOCOOBI UX MIOCTPOEHHS U 3HAUCHHUE.

11. MexaHu3M ¥ KHHETHKA IPEBPAIIECHIS (PePPUTOLEMEHTHTHEIX CMECeil B ayCTeHNT. BIMsHUE IerHPYIONIHMX 3]IEMEHTOB Ha IIPOLECC
00pa30BaHMUs ayCTEHUTA IIPH HAarpeBe.

12. 3axOHOMEPHOCTH POCTa ayCTEHUTHOTO 3epHA IpU HarpeBe. [leperpes u mepexor CTayie.

13. HauanpHOe, HACJICAICTBEHHOE U ICHCTBUTEILHOE 36PHO ayCTEHUTA. MeTOo/Ibl OLIEHKH CKJIOHHOCTH CTajIel K pOCTY 3epHa.

14. MexaHu3M U KUHETHKA NIEPIUTHOrO IpeBpaiieHus. GakTopsl, ONpeesionue MEXKIUIACTHHOYHOE PACCTOSHUE B [IEPIIUTE U
pa3Mep NEepPIUTHBIX KOJOHHH.

15. MexaHu3M U KMHETHKA NEPIUTHOTO NpeBpatieHus. OCOOEHHOCTH NEPIUTHOTO IPEBPAILEHUS B JO3BTEKTOUJHBIX U 3a3B-
TEKTOMIHBIX YTJIEPOJUCTHIX CTaJISX.

16. MexaHn3M ¥ KHHETHKA IEPIUTHOTO NPEBpalleHNs. BInsHIE IETHPYIONMINX 3IEMEHTOB Ha MEPIUTHOE NPEBPAIICHHUE ayCTCHUTA.
17. TTonHbIH 1 HETIOTHBIA OTXKHT CTaJeH.

18. NM3otepmuueckuil u chepouan3upyomuil OTXKUr cTaneil.

19. OTxur ¥ HOpMATTU3AIIKS CTAJICH.

20. ITateHTHpOBaHUE CTANEH.

21. Pa3HOBHAHOCTH OT)KUra M HOPMAIU3ALHS YyT'yHOB (CYIIHOCTD, HA3HAYCHHUE M 00IACTH IPHMCHCHUS).

22. Pa3HOBHAHOCTH OT)KHTa IIBETHBIX METAJUIOB M CIUIABOB (CYIIHOCTh, Ha3HAYCHUE U 00JIACTH IPUMCHEHHS).

23. 3akainka cru1aBoB 6e3 moauMop(hHOro npeBpanieHns (Ha3HaueHUe, YCIOBHS HATPEBa U OXJIAXKICHUSI, BIMSHUAC Ha CBOWCTRA).
24. Oco0eHHOCTH MapTEHCUTHOT'O MIPEBPAILCHUS B YITIEPOAUCTBIX CTATISIX.

25. OCHOBBI TEPMOJMHAMUKA MapTEHCHTHOTO NPEBPAICHUS.

26. TemnepaTypa Hauajla MapTEHCUTHOTO IpeBpanieHust. OOpaTuMOCTh MapTEHCUTHOT'O IIPEBPAILCHUS.

27. MexaHH3M MapTEeHCUTHOTO MPEBPAICHHUS: KOONIEPaTUBHBINA XapaKTep aTOMHBIX IIepeMeNIeH i, KOTepEeHTHBIH POCT
MapTEHCUTHBIX KPUCTAJIOB.

28. MexaHH3M MapTEeHCUTHOTO MPEBPAIICHHUS: KPHCTAJUIOT€OMETPHS IIEPECTPOHKH PEIIETKH ayCTEHUTA B PEIeTKY MapTEHCHUTA,
JOIOJIHUTENbHAS IeopMaList IPU MApTEHCUTHOM MPEBPAILCHUH.

29. MuKpocTpyKTypa U CyOCTpyKTypa CIUIaBOB, 3aKaJICHHBIX Ha MapTeHCUT. OCOOEHHOCTH CTPOSHHMS ITACTHHYATOTO MaPTEHCHUTA.
30. MUKpOCTPYKTypa U CyOCTpYKTypa CILIaBOB, 3aKaJICHHBIX Ha MapTeHCUT. OCOOCHHOCTH CTPOCHUS PECUHOTO MAPTEHCHTA.

31. IIpryrHBI KI3MEHEHWSI MEXaHUUECKHUX CBOICTB CIUIABOB IIPH 3aKaJIKe HA MAPTECHCHT.

32. KuneTnka u Mexanu3m OeitHuTHOTO npeBpaiteHust. CTpOCHHE U CBOMCTBA BEPXHETO M HHXKHETO OCHHUTOB.

33. 3akaBaeMOCTb H IIPOKAINBAEMOCTb CTaJIeH.

34. Buzsl ¥ pa3HOBUIHOCTH MTPOLIECCOB 3aKAIKU M3JETHH B MAIIMHOCTPOCHUH.

35. TloytHas ¥ HEeMmoNHAs 3aKajKa CTanei.

36. CryneHuatast 3aKajKa 1 3aKajka CTajel B IByX cpe/iax.

37. 3otepMudeckas 3aKajka CTaJICH.

38. 3akanka craynei ¢ 00paboTKON XOJIOOM.

39. TToBepXHOCTHAsI 3aKAJIKa CTAJICH.

40. I3MeHeHne CTPYKTYphI 3aKaJICHHBIX YITIEPOANCTHIX CcTa-Jiei npu HarpeBe. OcOOEHHOCTH MUKPOCTPYKTYPHI U CBOMCTBA OT-
IIYHIEHHOT0 MapTEeHCUTa, TPOOCTUTA U COPOUTA OTIIyCKa.

41. BausiHHE NeTHPYIOIUX 2JIEMEHTOB Ha CTPYKTYpPHbIE H3MEHEHUsI IPH OTITYCKe CTajeH.

42. Pa3HOBHHOCTH OTITYCKa CTaJCH.

43. OcoOeHHOCTH N3MEHEHUSI MUKPOCTPYKTYPBI M CBOHCTB JISTUPOBAHHBIX CTAJIeH MPH OTITycKe. SIBJIeHHe BTOPHYHOTO TBEPICHUS
JIETUPOBAHHBIX CTalei.

44. HeobpaTtumasi 1 0OpaTuMasi OTILyCKHAsI XPYIKOCTh CTalleH (CYIHOCTD, IPUYMHBI U MEPHI [IPEIOTBPAIICHHSL).

49. TIpuuuHbI U3MEHEHUS] MEXaHUYECKUX CBOMCTB CIUIABOB IIPH CTapeHUHU. BiMsHNE NPOAODKUTENBHOCTU U TEMIIEPATYPhl CTapEHMUS.
50. EcTecTBeHHOE U HCKYCCTBEHHOE CTapeHue. Pa3HOBHIHOCTH MCKYCCTBEHHOTO CTapEHHSI.

51. ®u3uKo-XUMUYECKHEe OCHOBBI IIPOLECCOB HOTyUeHUs! U (HY3UOHHBIX CIOEB.

52. DnemenTapHbIe cTauu MporeccoB T y3HOHHOTO 000TAIICHHUS TOBEPXHOCTHBIX CIIOCB. 3aKOHOMEPHOCTH 00pa30BaHHUs
onHo}a3HbIX AU Y3UOHHBIX 30H.

53. DremeHTapHBIE cTaguK IPOIeccoB MH(dy3HOHHOTO 000TaNIeH s TOBEPXHOCTHBIX CIIOEB. 3aKOHOMEPHOCTH 00pa30BaHUs
MHOro(a3HbIX 1U(QQy3HOHHBIX 30H.

54. Ilemenrarnus crajeil B TBepaIOM KapOOpU3aTOpe U KUAKOCTHAS IIeMeHTalus (OCHOBBI TEXHOJIOTHHU, COCTAaB, CTPOCHUE M CBOWCTBA
HAyTJIEPOXKEHHBIX CJIOEB).

55. T'a30Bast ieMeHTaIwms cTanei (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHE U CBOMCTBA HAYTJIEPOKEHHBIX CIIOEB).

56. AzoTupoBaHue cTanei (OCHOBBI TEXHOIOTHH U Pa3HOBHIHOCTH MPOIECCa, COCTAB, CTPOCHUE M CBOWCTBA a30THPOBAHHBIX CIIOCB).
57. lluanupoBanue craieii (OCHOBBI TEXHOJIOTUH, COCTAB, CTPOCHHE U CBOMCTBA i ()(Y3HOHHBIX CIIOEB).

58. HurpouemenTarus crajieit (OCHOBBI TEXHOJIOTHH, COCTAB, CTPOCHHUE U CBOHCTBA AN((Y3HOHHBIX CIIOCB).

59. bopupoBanue cranei (OCHOBbI TEXHOJIOIHH, COCTaB, CTPOCHHUE U CBOMCTBA OOPHPOBAHHBIX CJIOCB).

60. CunuuupoBanue crajieil (OCHOBBI TEXHOJIOTHHU, COCTaB, CTPOCHUE M CBOWCTBA CHIINIIMPOBAHHBIX CIIOCB).

61. AnuTupoBaHue crajei (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHNE M CBOIMCTBA AIMTHPOBAHHBIX CJIOEB).

62. XpomupoBanue cTaneii (0OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHE M CBOMCTBA XPOMHUPOBAHHBIX CIIOEB).

63. LlnukoBanue craneil (0CHOBBI TEXHOJIIOTUH, COCTAB, CTPOCHHE U CBONCTBA IMHKOBAHHBIX CJIOCB).

64. O6uMe 3a1aun U MECTO TEPMHUECKOH 00pabOTKH B TIPOU3BOACTBEHHOM ITpoOIiecce.

65. CriocoOB!I HarpeBa U3/ TP TePMUYECKON 00padoTKe.

66. PaGoune cpenbl A1t HarpeBa U3EIUI TPU TEPMHUUYECKOiT 00paboTke.
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67. Tepmuueckast 00pabOTKa C UCIIOIB30BAHUEM DIICKTPOHATPEBA.

68. [Iprembl 1 METOABI IPEIOTBPAIICHUS OKUCIICHHS U 00€3YTJICPOKHBAHHUS CTANBHBIX U3JICIIUI ITPH TEPMHUYECKON 00paboTKe.

69. Kitaccuguxkanyst KOHTPOIUPYEMBIX aTMOC(ep, TPHUMEHIEMBIX PH TEPMUUECKO 00paboTKe, U TpeOOBaHMUS, IPEABIBIICMbIC K
KOHTPOJHPYEMBIM atMocdepam.

70. TIprHIMITBI TTOTYYEHHs, COCTAB U Ha3HAYCHHE SHAOTEPMHUECKOM, SK30TEPMHUYECKOM, aTMOChephl M3 aMMHUaKa U a30THOM
KOHTPOJIMPYEMBIX aTMocdep.

71. OxyaxAaroIue cpeibl, IPUMEHsIeMbIe IPHU TEPMUUECKOi 00paboTke. TpeOoBaHus, IPEIBIBIIEMbIEC K )KUIKAM OXJIKIAIOIIUM
cpenam.

72. OxnakaeHue U3eNui pu TepMUIecKoil 00paboTke. KprBas naeanbHOTo 3aKaqoqHOTO OXJIaXKICHHS.

73. OxytaxaaroImue cpeisl, He MpeTepreBaonie N3MEHEHHH arperaTHOr0 COCTOSIHUS BO BCEM AUANa30He TeMIIEpaTyp OXJIaKICHHUS
HU3JICITUH.

74. OxyaxaaloImue cpeisl, IpeTepreBaroie H3MECHEHHS arperaTHOr0 COCTOSTHHS B CBSI3M C MX KUIIEHHEM Ha TOpsdei 1Mo- BEpXHOCTH
OXJKIAEMBIX U3JICIHHN.

75. Buapl aBroieopManii U KI1acCUPUKALUS HCTOYHUKOB aBTOIe()OPMHUPOBAHUS ITPU TEPMHUUYECKOI 00paboTke.

76. ABronedopmarriu monyhabpUKaToOB U M3ACTHUN MO ISHCTBUEM BHYTPEHHUX HATPSDKCHUI U MEPBI 110 UX YMEHBIICHHUIO.

77. TexHOJOTHYECKHE CTIOCOOBI MaIoIe()OPMALIMOHHON 3aKAJIKU B IIPUCIIOCOOICHUSAX U MAIIMHHOMN 3aKaJIKH.

78. Tepmuueckast 00pabOTKa C UCIIOIb30BAHUEM JIA3EPHOTO HArpeBa, €e MPEeuMyILecTBa U HeA0CTaTKU.

79. Tepmuueckasi 00pabOTKa ¢ UCIIOJIb30BAaHUEM 3JICKTPOHHOIYUEBOTO HArpeBa, e¢ MPeHMYIIeCTBa U HEOCTATKH.

80. HuskotemiiepatypHasi TepMOMeXaHH4IecKasi 00pabOTKa CTaperoIHX CIUIaBOB (CYLIHOCTh, Ha3HAYCHHE, BIUSHIE Ha CTPYKTYPY U
CBOMCTBA).

81. BricokoTemnepaTypHas TepMOMEXaHnuecKast 00paboTka CTaperolnX CIUIaBOB (CYIIHOCTh, HA3HAYCHHUE, BIMSHUC HA CTPYKTYPY U
CBOMCTBA).

82. HuskoTemrepaTypHas TepMOMeXaHUIecKast 00paboTKa CTajeH, 3aKaTiBaeMbIX Ha MAPTEHCHT (CYIIIHOCTh, HA3HAYCHUE, BIHSIHUC
HA CTPYKTYpY ¥ CBOWCTBA).

83. BricokoTeminepaTypHas TepMOMEXaHnuecKas 00paboTKa cTaiei, 3aKaJrBacMbIX Ha MAPTEHCHT (CYIIHOCTh, Ha3HAYCHNUE, BIUSHNE
HA CTPYKTYpPY ¥ CBOWCTBA).

84. TepmomexaHunyeckas obpaboTKa crajeil ¢ aeopmaryeii Bo BpeMst IepIUTHOTO HpeBpalieHus (CyIHOCTh, Ha3HAYCHHUE, BIMSHUC
HA CTPYKTYpY ¥ CBOWCTBA).

85. TIpeBapuTenbHas TEpMOMEXaHHUECKast 00pabOTKa CTAPEIOIINX CIUIABOB M CTANICH, 3aKaJIMBaeMbIX HAa MAPTEHCHT (CYIIHOCTS,
Ha-3HAYCHHE, BIUSHUE HA CTPYKTYPY U CBOMCTBA).

86. CyIHOCTh TEPMOLMKIMUYECKONH 00pab0TKH U KilacCHU(DUKAIHS €€ BHJIOB.

87. Pa3HOBHIHOCTH TEPMOLMKINIECKOI 00pabOTKH cTaneld u 1yryHOB.

88. CymHocTh, CXeMBbI OCYIIECTBICHUS U KJIaCCU(PHKALNS BUIOB XMMUKO-TEPMOLIMKIMYECKOH TepMOOOpabOTKH.

89. CymHoCTb, KITacCU(HKAIHS BUOB H OCHOBBI TEXHOJIOTHH BOCCTAHOBHTEILHOM TEPMUUECKOI 00pabOTKH.

90. BoccraHoBuTENbHAS TEpMIUECKast 00pab0TKa B MAIIMHOCTPOUTENILHOM TIPOU3BO/ICTBE.

5.2. TeMbl MUCbMEHHBIX PaGoT

CamocrosiTenpHas pabora .
OBOCHOBAHHUE BbBIFOPA KOHCTPYKHI/IOHIiH:IX MATEPHUAJIOB U PASPABOTKA PEXXMMOB X TEPMUYECKOU
OBPABOTKU IS U3I'OTOBJIEHU JETAJIEU MAIIVH 1 OBOPYIOBAHU

5.3. ®oH/1 011EHOYHBIX CPEICTB

®OC pacnonoxeH B pazaene «CeneHust 00 00pa3zoBaresibHON OpraHu3auuu» noapasaen «OopazoBanue» oduimansHoro caita 3['Y
http://polaruniversity.ru/sveden/education/eduop/

Kpurepnn OleHKH 3HaHHH CTYAEHTOB NP MPOBEJCHUH TECTHPOBAHUS IO TECTY BTOPOTO THIIA: TECTOBOE 3aJaHUe IO AUCIUILTHHE
COAEPKHUT 25 BOIIPOCOB.

* O1eHKa OTIMYHO» BBICTABISETCS MPU YCIOBHH NPABIIIBHOTO OTBETA CTyJeHTa He MeHee ueM 80 % TecTOBBIX 3aIaHMii;

* OLeHKa «XOpOII0» BBICTABIISCTCS MPU YCIOBUH MIPABUIIBHOTO OTBETA CTYACHTa He MeHee YeM 60 % TecTOBBIX 3a/1aHHid;

* O1eHKA <YAOBIETBOPHTEIHLHO» BBICTABISIETCS IPU YCIOBHUH NPABIIIEHOTO OTBETA CTyJIeHTa He MeHee 45 %; .

Kputepun OLleHKH OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI: TOYHOCTH OMPEACICHHI U MOHSTHIA, CTEIIEHb PACKPBITHS CYLIHOCTH BOIIPOCA,
KOJIMYECTBO MPABHIIEHO U MOJHOCTBIO PACKPBITHIX BOIIPOCOB!

* OLEHKa OTIMYHO» CTABUTCSI, €CITH BBIIOIHEHBI BCE TPEOOBAHUS: TOYHO JAAHBI OIPEICICHHUS U MOHSTHS; TOJHOCTHIO PACKPHITA
CYIIIHOCTH BOIIPOCA; JaHbI IIPABHIIbHBIC U MOJIHBIE OTBETHI HA BCE BOIPOCHI; JIOTHYHO M3JI0KCHA COOCTBEHHAs TTO3UIINS;
copMyIIHPOBAHBI BHIBOIIBI.

. OL[CHKa «XOpOomI0» — OCHOBHBIC Tpe6OBaHI/I$1 BBINIOJIHCHBI, HO ITPU 3TOM JOITYIICHBI HC}IO‘{éTbI. B YaCTHOCTH, UMCIOTCA HETOYHOCTH
B M3JIOKCHHU MaTepHaa; OTCYTCTBYET JIOTUYECKas ITOCIIEIOBATEIBHOCTD B CY)KACHUSIX; UMEIOTCS YITYIICHHS B OTBETAX.

* OLeHKa «yJI0BJIETBOPUTEIHHO» — UMEIOTCS CYIIECTBEHHbBIE OTCTYIICHHUS OT TpeOOBaHMiA. B uacTHOCTH: TeMa OCBelICHA JIUIIb
YaCTUYHO; JOIMYIICHBI (PaKTUUICCKUC OIIMOKH B COJCPKAHUHM OTBETOB HA BOIPOCHI; OTCYTCTBYIOT BBIBOJIBI; OTCYTCTBYIOT HOSICHEHHS K
(dbopMyaM, pUCYHKH.

* O1eHKa «HEYJOBIECTBOPUTEIHFHO» — TEMa HEe PaCKphITa, OOHAPYKHUBAETCS CYNIECTBEHHOE HETOHMMAaHHE ITPOOIIEMBI; JaHBI HE
MIOJTHBIE OTBETHI MeHee ueM Ha 45% BOmpocoB.

Kpurepru OIEHKH BBITOTHEHHS KYPCOBOH paOOThI: MPABUIIFHOCTD BBHITOTHEHUS

OHCHKa «OTJIHUYHO>» CTAaBUTCs, €CJIN BBIIIOJIHECHBI BCC TpC6OBaHI/I$I: TOYHO JaHbI ONIPEACIICHUA U TMMOHATHUS,; TIOJJHOCTBIO pacKpbITa
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CYLIHOCTH BOIIPOCA; AaHbl IPAaBUIIbHBIE, ITOJIHBIE 1 000CHOBAaHHBIE OTBETHI 110 BRIOOPY MaTepualioB U BUaaM TepMuueckoir u XTO

* O1eHKa «XOPOILIO0>» — OCHOBHBIE TPEOOBAHMS BBIOJHEHB!, HO IIPH ATOM JIOIYIIEHB! HeOYETH. B 4acTHOCTH, NMEIOTCSI HETOYHOCTH
B U3JI0)KEHUH MaTepHaja; UMEIOTCs YIIYIICHUS B OTBETaX.
* O1eHKa «yZOBIETBOPUTEIBHO» — HMEIOTCSI CYILIECTBEHHBIE OTCTYIUICHHUS OT TpeOOBaHMI. B yacTHOCTH: BOIIPOC OCBEIIEH JIHIIb
YaCTHYHO; AOMYIICHbI (PAKTUUESCKHE OIIMOKYU B COACPKAHMH OTBETOB Ha BOIPOCHI; OTCYTCTBYET 0OOCHOBaHUE BHIOOPa MaTepHalia

5.4. [lepeyeHb BUIOB OLIEHOYHBIX CPEACTB

Onenounsle cpenctaa mo kateropuu "3HATD": kypcoBast pabota, KOHTPOIBHBIE BOTIPOCHI, TECTHI.
Onenounsle cpencraa no kareropun "YMETDB": kypcoBast paboTa, KOHTPOJIBHBIE BOIPOCHI, TECTHI.

OueHounble cpeacTsa 1o kareropuu "BJIAJIETDH" :xypcoBas paboTa, KOHTPOJIBHBIE BOIIPOCHI, TECTHI.

6. YYHEBHO-METOANYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MO Y JISI)

6.1. PexomeHayemasi JiuTepaTypa

6.1.1. OcHoBHas JUTEpaTypa

ABTODBI, COCTABHTEIH 3arnaBue, pa3MeleHue Uznarensctio, rog | Komnya-Bo
JI1.1 |Comnues FO.I1., MarepuasoBeeHue: yueOHUK /175l By30B CII6.: Xummuznar, 35
Mpsixun E.N. 2004
JI1.2 |[JlaxtuH FO.M., MarepuanoBeeHue: OMyLEHO I'0c. KOMUTETOM 110 M.: Anssiae, 2013 50
Jleontrena B.II. HapOJHOMY 00Pa30BaHMIO B KAYECTBE yUeOHUKA JUIsS BTY30B
6.1.2. JlonoJiHMTEIbHASI JTUTEPATYPA
ABTODBI, COCTaBUTEIHN 3arnaBue, pa3MelieHre W3natensctBo, ron | Komuu-Bo
JI12.1 |Temnep I0.A., Marepuasnosenenue:. Yued. nocodue ajs By30B M.: Meramnyprus, 35
Paxmragr A.T'. 1989
J12.2 |JTaxtun 10.M., MarepuasoBeeHue: yueOHUK JUIsS BTY30B M.: 39
Jleontnena B.II. MammuHocTpoeHue,
1990
J12.3 [Mo36epr P.K. MarepuasnoBeneHue: y4e0.mocodue s TeXH. By30B M.: Bric. K., 56
1991
J12.4 |T'opoannuenko B.U. [ u [Marepuanosenenue: [IpakTukyMm: AJst By30B M.: 11
ap.] YHuBepcHTETCKAs
kuura, Jloroc, 2006
JI12.5 [Konaues B.A., Enarun |MeraioBeaenue u rTepMudeckas o0paboTKa IBETHBIX M.: MUCHUC, 2005 8
B.U., JIuanos B.A. METaJUIOB U CILIABOB: y4eOHHK JUIS By30B
JI2.6 [Konecos C.H., Konecos |[MarepuanoBeicHIE U TEXHOJIOTUSI KOHCTPYKIHOHHBIX M.: Beicu. mik., 1
n.C. MaTepHaJOB. yu4eOHUK JIJIsl By30B 2007
JI12.7 |KoncrantuHos E.I'. MarepuasnoBeeHue: 1a00paTOpHbI MPAKTUKYM Hopwuisck, 1998 4
J12.8 |Capadanosa A S MarepuasnoBeleHUe U TeXHOIOTHsI KOHCTPYKIIMOHHBIX Hopunsck, 1999 31
Marepuainos: JlabopaT. mpakTuKyMm
JI12.9 [nox pen. FO.T. MapoyH¥uK cTajneil u CIuTaBoB M.: lHHOBaMoOHHOE 10
Hparynosa, MAILLIUHOCTPOCHHUE,
A.C.3y04eHko; cocr. 2016
HparynoB F0.T"., A.
3y6uesnko, 10.B.
Kamupckwuii u ap.
J12.10 [Cocr.: B.I'. Copokun, |Cranu u craBsl: CripaBOYHHUK M.: UnTepmer 5

M.A. TI'epBacses, B.C.
[Tanees u ap.; Ilox pexn.
B.I'. Copokuna, M.A.
I'epBacreBa

ukuHUpUHT, 2003
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ABTOpBI, COCTaBUTEIH 3arnaBue, pa3MelieHue WznarensctBo, ron | Konuy-Bo
JI12.11 [Apsamacos b.H., MarepuasoBeeHue: yueOHUK [UIsS BTY30B M.: 40
Cupnopun U.H., MammunocTtpoenue,
Kocomnamnos I'.®. 1986
JI12.12 |aBt.-coct. E.H. LIBeTHBIE METALIBI U CIUIABBI: CIPABOYHUK H. Hosropox: 1
IIranos, 1N.A. Benra-2, 2001
IlItanoBa
6.1.3. MeToanueckue pa3padoTku
ABTODBI, COCTABUTEIH 3arnaBue, pazMenieHue UznarensctBo, rog | Kommu-Bo
JI3.1 |cocr. Marepuasnoseienue. BoIoop MaTepHaaoB U pe:KUMOB Hopwuinbck, 2001 4
E.I" KoHCTaHTHHOB, 00paboTKH, 00eCTIeYHBAIOIINX MTOJTyYEHUE ONTUMAIBHBIX
Hopunsckuit mHIyCTp. |9KCIITyaTallMOHHBIX CBOWCTB AETale: METOI. YKa3aHHS K
HH-T mpakTdeckon padore mis cTyaeHToB crern. 170900
JI3.2 |Hopunbckuii unayctp. [MatepuanoBenaenue. Teopus U TEXHOJIOTHS TEPMUUECKON 1 Hopwusck, 2006 6
HH-T; COCT. XHUMHUKO-TEPMUYECKOH 00pabOTKH: METOAMYECKHE YKa3aHUs K
A Sl.Capadanosa CaMOCTOSITEIbHOI paboTre
J13.3 |Hopunbckuii uaayctp. |Knaccudukaiius u MapkupoBKa 4yryHOB U YTJIEPOTUCTBIX Hopwisck: HUN, 8
UH-T; cocT. A.fl. cTaneil: MeToJl. yka3aHus K IPaKTHUECKUM paboTam 2007
Capadanosa
JI3.4 |Hopwibckuii uagyctp. |Knaccudukanms, MapKkHpoBKa U CBOMCTBA IIBETHBIX MeTauioB u |Hopuneck: HUU, 28
UH-T; cocT. A.S1. CIUIABOB. METO/I. YKa3aHHs K MPAKTUYECKUM paboTam 2010
Capadanosa
JI3.5 |Hopunsckuit uamyctp. |Knaccudukanus, MapkupoBKa M CBOHCTBA JICTHPOBAHHBIX Hopunsck: HUH, 49
WH-T; COCT. KOHCTPYKIMOHHBIX CTaJICH: METO/I. YKa3aHus K mpakT. paboram [2011
Capacganosa A. f.
JI3.6 |Koncrantunos E.I'. MertamnoBenenue u Tepmuueckas oopadorka: Jlabopatopusiii  |Hopunbck, 1994 37
MIPaKTHKYM
JI3.7 |cocr. MarepuanoBenenve. Beioop MaTepranoB U pexuMOB Hopwuibsck, 1997 4
E.I' KoncrantuHos, YIPOYHSIIOLIEH TEPMHUUECKON 00pabOTKH: METO/I. YKa3aHUs K
Hopuibckuii naaycTp. |npakTHuecKuM padoram
UH-T
JI13.8 |Ocumnrnes O.E. MerannoBeneHue TyTOIUIABKMX METAJUIOB U CILUIABOB HA UX M.: 5
ocHoBe: pekoMeHzoBaHo YMO By3oB P® By30B B kauecTBe Marmmunoctpoenue,
yueb. HocoOHs ISl CTYIEHTOB BY30B 2013
6.2. Ilepevenn pecypcoB HHGOPMALHOHHO-TEJIEKOMMYHUKAHOHHOI ceTn " UHTepHeT"
31 |\\nii-ftp\Education S:\Kadeapa TM u O
32 |HayuHo-TexHuueckuit )xypHain "Bompocsl marepuanoBenenus’ HaydHo-TexHHUYecKuid xxypHal «Bomnpocsr
marepuanosenenus» https://elibrary.ru/title_about.asp?d=37686
D3 |Mapounuk craieil u cruiaBoB  MHMOpMaIMOHHO-CIIPaBOUHbII mopTan MapouyHuk craeii u cruiaBos http://www.splav-
kharkov.com/choose_type.ph
6.3.1 [lepeueHnb MPOrpaMMHOro odecedYeHHst
6.3.2 IlepeueHb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.21
6.3.2.2|Hayunas nunpopmanronnas o6ubanorek. XKypuan "Marepuanosenenue” elibrary.ruftitle_about.asp?d=7878
6.3.2.3|KypHan "MarepuaioBeieHre 1 TepMUUecKkas 00paboTka METaIJIOB

6.3.2.4|DnexponHsie pecypchl n3natenabcTBa «Elsevier»: Scopus, ScinceDirect, FreedoomCollection: CornacHo cornamieHuro o

CO3JIaHNH

6.3.2.5

WHpopManoHHO-CIPaBOYHBIN OPTAJ [0 METAIUTYPIUH U JUTeiHOMY mpou3BocTBy http://metal urgu.ru/opisanie-
tehnol ogi cheskih-protsessov-litya/

6.3.2.6

LenTtpansHbrii MeTammaeckuii mopran P® http://metallicheckiy-portal.ru/marki_metallov

6.3.2.7

HHdopmannoHHO-CIpaBoYHbIi opTaa Mapounuk crajeii u crmutaBos http://www.splav-kharkov.com/choose_type.php

6.3.2.8

Wudopmanmonnsiii npoekt Materiology.info http://materiology.info/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIIMHBI (MOYJIA)

7.1

Kommnerotep (Intel Core 2 Duo E6550 2.33GHz, 1I'6 O3Y, HDD 500 I'6);

7.2

npoektop Epson EB-485Wi ¢ uHTEpaKTHBHBIM SKPaHOM;

7.3

MHKPOCKOITbI MeTajiorpapuuecKkie HHBEpTHPOBaHHbIe arperaTHbie JlTaboMet-U ¢ cuctemMoil BU3yalin3aliy U KOMIUIEKTaM
MHKpOIUTH(OB - 3 mT.;

7.4

MHKPOCKOITBI MeTaiutorpaduaeckne MUM-7 — 4 wrr., MMII-4 (1 tur.)
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7.5|tBepmomepnr TK-14-250, TK-2M, TII-2M;
7.6|JIyniet Bpunensist - 6 .

7.7)Habopbl MukponuindoB CruiaBoB.

7.8|YueOuble KHHO(PUIBMBI.

7.9|YueOHbIe pe3eHTAIHH.

7.10|Harpesarenpubie ieun CHOJI (3 mrt.)

7.11|MonenbHblil TUTEHHBIA KOMITIEKT.

7.12|Monenu OTINBOK.

7.13|JIabopaTopHble OETYHEI.
7.14|Mastaukossie konps! [TK-30, KM-0,5.
7.15

8. METOAMYECKHUE YKA3AHUSA U151 OBYYAIOIIUXCS IO OCBOEHUIO IMCHUIIVIMHBI (MOY JIS)

S:\Kadenpa TM u O
Kypcosas pabora OBOCHOBAHUE BBIBOPA KOHCTPYKIMOHHBIX MATEPUAJIOB U PABPABOTKA PEXXMMOB UX
TEPMHWYECKOU OBPABOTKU AJIS U3TOTOBJIEHUSA JETAJIEVU MAIIVMH U OBOPY IOBAHU A

METOMYECKUE YKA3AHMS BBITIOJIHEHHIO KYPCOBOM PABOThI

BsinonHeHre 3a1anuii mpeaycMaTpruBacT 000CHOBAHHBIH BEIOOP MaTephaia i ero 00paboTKu, B HAanOOJIbLICH CTEIICHN
00ecneyrBaroNnX IKCILTYaTAIMOHHYIO HAJCKHOCTD U JJOJTOBEYHOCTD JeTalle U KOHCTPYKITHI TEXHOJIOTHYECKOro 000pymoBanus. B
3alaHUsIX C(OPMYITHPOBAHBI XapaKTEPHBIC CBOMCTBA M 3KCILIyaTal[OHHbIC YCIOBHS KOHKPETHBIX [[eTaleH, HCIIOIb3YeMbIX IPH
W3TOTOBJICHUH JIeTajell 000PYIOBaHHS METAIUTYPTHUSCKUAX 3aBOJIOB.

JUstst penieHust 3a1a4 HeOOXOJUMO!

- MPOAHATM3UPOBATE YCIOBHsI pabOTHI AeTajeil (Harpys3ka i XapakTep ee MPUIOKEeHHUs, TEMIIEPaTypa | T.[.), YTO TIO3BOJISIET
OIPEIeINTh CBOUCTBO (IPYIILY CBOMCTB), 00ECIICUHBAIONINX IKCILTYaTAlOHHYIO0 HaIeKHOCTh U JOJITOBEYHOCTh KOHKPETHOM 3a/1a4u;
- yKa3aTh BO3MOJKHbIE BHJIbI BEIXOJIA U3 CTPOS WJIM Pa3pyLIeHUH AeTanel, ux Haubojee BEepOsSTHBIC IPUUNHEI;

- IPOAHAIM3UPOBATH METO Il H3TOTOBIICHHS JICTANH (JIUThE, KOBKA, INTAMIIOBKA, CBAPKA, PE3aHUE) C YIETOM TEXHOIOTHUECKHX
CBOICTB MpEAIaracMbIX MaTepHaIIOB;

- U3 MpeJJIaraéMbIX MaTepHaIoB BEIOPATh €MMHCTBEHHO MIPUEMIIEMBIH U 00ecIieunBarONINi TpeOyeMble CBOWCTBa, 000CHOBAB CBOIt
BBIOOP CPaBHHUTEIIBHOM OLCHKOI MEXaHUYECKUX, TEXHOIOMMYECKUX M IKCIUTyaTal[HOHHBIX CBOCTB BCEX MATCPHAIIOB,
MIPE/IIOKEHHBIX B 3a]1a4¢;

- yKa3aTrh IPYIIly BEIOPAHHOTO MaTepHaa [0 Ha3Ha4eHUIO0 (KOHCTPYKLHOHHBIC, OOIIEro WK CIELHATH3UPOBAHHOTO Ha3HAYCHNS,
HMHCTPYMEHTAJIBHBIC HJIH CTAJIH CO CIICHUATbHBIMU (DH3UUECKUMU HITH SKCILTYaTAIIMOHHBIMU CBOMCTBAMM), OXapaKTepH30BaTh
OCHOBHBIC TPEOOBAHMS, IPEIBSIBISIEMBIC K JaHHOM IPYIIIC CBOWCTB,

- IPUBECTH XUMHUYECKHIA COCTAB BLIOPAHHOTO MaTepHalia, yKa3aTh CBOMCTBA B HCXOJHOM COCTOSHUM (COCTOSIHMHU [TOCTABKH) U MOCIIE
[PUMEHEHUSI YIPOYHSIOLIEi 00paboTKH (B TOTOBOM H3/ICITHN);

- IPEJIOKUTEH U 000CHOBATH (B CiTydyae HEOOXOAUMOCTH) PEKUMBI TEPMUUECKON, XUMUKO-TEPMUYECKON 00pabOTKH HIIM HAKJINA,
CIIOCOOCTBYOIINX JOCTIKCHHIO ONTHMAIBHBIX YKCILUTYaTAIIHOHHBIX CBONCTB MaTepHaa;

- 0XapaKTepU30BaTh BIUSIHUE JETHPYIONIUX JIEMEHTOB B 00ECTICUCHHHN CTICIIMATBHBIX 1 MEXaHHYECKUX CBOWCTB CTAJU WM CIUIaBa U
HAa MpEeBpAaIlEHHs B POLIECCE TEPMHUECKON 00paboTKu
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