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1. HEJIX OCBOEHUSA JUCHUTIINHBI

1.1{O3nakomnenue ¢ 6a30BEIMU MOHATHAMH MaTCpUaIOBEACHUA U NNEPCIICKTUBHBIMU HAIIPpaBJICHUAMU PA3BUTUA Hay'{HOﬁ
MBICIIH B 00JIaCTH MaTCpUAJIOBECICHUA.

1.2|3anaun y4eOHOI TUCIUILTHHBI « MaTepralOBEICHUEY :

1.3 I[aTb CTYyAC€HTaM 3HaHUA W HaBBIKU, ITO3BOJIAIOIIUEC IIPUMCHATE METOAbI CTaAaHIAAPTHBIX HCTIBITAaHUH 110 OIPCACIICHUIO
MEXaHUYECKUX CBOMCTB M TEXHOJIOTHYECKHUX TTOKa3aTeei HCIIOJIB3YEMBIX MAaTCPHUAJIOB, a TaK XK€ YMCHUC BLI6I/IpaTL
MaTepuajbl I U3rOTOBJICHUA Jerenei IIPH U3TOTOBJICHUH TEXHOJIOTHYCCKUX MAIllH

1.4

2. MECTO JUCHUIIITMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: b1.0

2.1|Tpe6oBaHus K NMpeIBAPHTEILHOI MOATOTOBKE 00yYAIOIIET0Cs:

2.1.1| TexHONIOTHYECKHE TIPOIIECCHI B IIBETHON METaJLTypryUU

2.1.2|TIpuknanHas MeXaHHKA

2.1.3|Pusuka

2.1.4| Xumus

2.1.5|IIpuxnanHas MexaHHKa

2.1.6|Pusnka

2.2|IncuNInHbI 1 MPAKTUAKH, JJIs1 KOTOPBIX OCBOEHHE TAHHOH THCHUILIMHLI (MOIYJIsT) HEOOX0TUMO KAK
npe/iiecTBylollee:

2.2.1| TexHoNMOrMYeCKHE MPOLIECCHI B IBETHOM METAJUTyprUx

2.2.2|9nekTpudecKue MaInHbI

2.2.3| ABTOMaTH3aIIUS TEXHOJIOTHIECKUX MPOIIECCOB U MIPOU3BOJICTB

2.2.4|MonenupoBaHUE CUCTEM H ITPOIECCOB

2.2.5|TexHonoruyeckue Mpouecchl aBTOMATU3UPOBAHHBIX MTPOU3BO/ICTB

2.2.6|3amura BBITyCKHON KBaTH()UKAINOHHOH paOOTHI, BKIIFOUYas MOATOTOBKY K IPOIEIype 3alIUTh H MPOLEIYPY 3aIlIUTHI

2.2.7|OnexTpuyecKue MaliuHbl

2.2.8 ABTOMAaTH3AIMS TEXHOJOTHUYECKHUX IIpOIECCOB U MPONU3BOACTB

2.2.9|MonenupoBaHue CUCTEM H ITPOIIECCOB

2.2.10| TexHonorn4eckue mporeccsl aBTOMaTH3UPOBAHHBIX TIPOU3BOICTB

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, @OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbI

MOJIYJIsA)
OIIK-5.1: 3HaeT OCHOBHBbIE N10JI0:KeHUSI HOPMATHBHO TeXHUYECKOH JOKYMEHTALUHU, CBA3AHHOI ¢ NpodeccHOHANBHOMI
AeATeJbHOCTbIO
3HaTh:
YmMmern:
Baanern:

OIIK-5.2: PaboTaeT c HOpMAaTHBHO TeXHHYECKOH TOKyMeHTaNMel, CBSI3aHHOIi ¢ MpodeccHOHAIBLHOI 1eATeJbHOCTHIO C
HCNOJIb30BAHMEM CTAHAAPTOB HOPM U NMPaBUII

3HaTh:

YMmers:

Baanern:

OIIK-5.3: Brageer HaBbIKaMi MPUMEHEHHs CTAHAAPTOB, HOPM U NMPABUJI HCIOJIL30BAHUSI HOPMATHBHO TeXHUYECKOM
AOKYMEHTALINHU, CBA3AHHOM ¢ NPO(eCcCHOHATBHOI 1eITeTbHOCTHIO.

3HaTh:
YMmeTh:
Baagern:
OIIK-1.1: Ucnoib3yeT 0CHOBHBIE 3AKOHBI €CTECTBEHHOHAYYHBIX U 00IeHHKEHEPHBIX TUCHUILINH, METOABI
MaTEMATHYeCKOI0 aHAJIN3a H MO/IeJIMPOBAHMS.
3HaTh:
YMmeTh:

Baanern:




OIIK-1.2: [IpumeHsieT ecTeCTBEHHOHAYYHbIE U 001IeMHKEHEPHbIE 3HAHUS, METOAbI MATEMATHYECKOI0 AaHAJIM3A U
MOJeJIMPOBAHNS B NPodecCHOHATBHOM AesITeTbHOCTH.

3HaTh:

YMern:

Baanern:

OIIK-1.3: Biageer MeToAaMu eCTeCTBEHHOHAYYHBIX M 001IeMH:KEeHEPHBIX AU CHMIJIUH

3HaTh:

YMern:

Baanern:

B pe3yjabTaTe 0OCBOCHUA AU CHUIIIMHBI 06y‘lal0|.[lﬂflc5l JOJIZKEH

3.1|3uaTh:

3.1.1|ocHOBHBIE KJIACCHI COBPEMEHHBIX MATEPUAIIOB UX CBOWCTBA M 00JIACTH MPUMEHEHHUS, IPUHIIMITBI BELIOOPA MaTEPHAJIOB;

3.1.2|3aKOHOMEPHOCTH CTPYKTYpooOpa3oBaHus, pa3oBbic MPEBPAIICHHS B MAaTEpPHUalax, BIUSHUE CTPYKTYPHBIX XapaKTEPUCTUK
Ha CBOMCTBA MaTEePUAJIOB;

3.1.3|ocHOBHEBIE CTaHIAPTHBIC METO/IBI ONPE/ICIICHHS CBOMCTB MaTepPHANIOB, IPUHIIMIIBI CPABHUTEIBHOTO aHAIIM3a CBOCTB
MaTepHalIoB.

3.2|Ymerh:

3.2.1|ucnonp30BaTh Ha IMPaKTUKE COBPEMEHHBIC CBEACHHUSA O MaT€puajiax, O BJIIMAHUU CTPYKTYP Ha CBOMCTBa MaTepUualioB;

3.2.2|aHanu3upoBaTh MPOIECCHl KPUCTAIUIN3AINH, 0COOEHHOCTH AU((HY3HOHHBIX MEXAaHU3MOB, KOHTPOJIHUPYIOIIUX KHHETHKY
Pa3BHUTHS KPUCTAILTH3AIMU U (a30BBIX IPEBPALICHUH B TBEPAOM COCTOSIHHH METAJUIOB H CIIABOB; UCIIOIH30BATh
JarpaMMbl COCTOSIHUS CIIJIABOB.

3.2.3|ucronb30BaTh 3aKOHbl  €CTECTBEHHBIX HAYK IIPU NIPU MPOTHO3UPOBAHUM  HAIPSDKEHHBIX COCTOSIHUM, NedopMmanuii
METaJUIMYECKUX KOHCTPYKLUS U JIeTalleil MalllMH U MEXaHU3MOB B YCJIOBUSIX KCILTyaTalluu

3.3|Baagern:

3.3.1 OBJIAACHUEC TCOPETUICCKUMU U NMPAKTUICCKUMU METOAAMH BLI60pa MaTepUuajgIoB ¢ y4€TOM UX MECXaHUYCCKUX,
TEXHOJOIMYCCKUX, SKCIITyaTallHOHHBIX CBOMCTB

4. CTPYKTYPA U COJEPKAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HaunmenoBanue paszeno u TeM /Buj | Cemectp / | Yacos | Kommneren- | JIutepatypa | Hure | IIpumeuanue
| 3aHATHS 3aHATHA/ Kvbe HHH DAKT.

Paznen 1. MeTa/ioBeieHUuE U
TepMHuYeckasi 00padoTKa MeTALI0B

1.1 Knaccugukarus MaTepraaoB. ATOMHO - 6 1 OIlK-5.1 [JI1.1 J11.2J12.1 0
KPUCTAIIMYECKOE CTPOCHHE METALIOB U OIIK-5.2 J2.2712.3
craBoB.  /JIex/ OIIK-5.3 JI2.11J13.3

OIIK-1.1 515233
OIIK-1.2
OIIK-1.3

1.2 Makpoananus /J1a6/ 6 2 OIIK-5.1 [JI1.1 J11.2J12.1 0
OIIK-5.2 J2.27J12.3
OIIK-5.3 .4

OIIK-1.1 JI2.11J13.6
OIIK-1.2 0103233

OIlK-1.3
1.3 Kpucramnusanust metainos.  /JIex/ 6 1 OIIK-5.1 [JI1.1J11.2J12.1 0
OIIK-5.2 J2.2712.3
OIIK-5.3 JI2.11
OIIK-1.1 2109233
OIIK-1.2
OIIK-1.3
14 MexaHnueckre CBOWCTBA U 6 1 OIIK-5.1 [JI1.1 JI1.2J12.1 0
KOHCTPYKTHBHAs IPOYHOCTh METAJIJIOB U OIIK-5.2 J2.2J12.3
craBoB /JIex/ OIIK-5.3 J12.11
OIIK-1.1 2109233
OIIK-1.2

OIIK-1.3




15 Omnpenenenre TBEPIOCTH METAIIIOB U OIIK-5.1 |JI1.1 JI1.2J12.1
cruiaBoB 1o Meroay bpuness /J1a6/ OIlK-5.2 J12.2J12.3
OIIK-1.1 J12.8 J12.11
OIIK-1.2 313233
OIIK-1.3
1.6 OmnpeneneHre TBEPIOCTH METAIIOB U OIIK-5.1 [JI1.1 JI1.2J12.1
CIuaBoB 1o Meroay Poksenna /J1a6/ OIIK-5.2 J12.2J12.3
OIIK-5.3 J12.8 J12.11
OIIK-1.1 313233
OIIK-1.2
OIIK-1.3
1.7 Onpenernenue y1apHOH BA3KOCTH OIIK-5.1 [JI1.1J11.2J12.1
KOHCTPYKIIHOHHBIX cTajei. /J1ab/ OIIK-5.2 J12.2J12.3
OIIK-5.3 J12.7 71211
OIIK-1.1 313233
OIIK-1.2
OIIK-1.3
1.8 Teopus criaBoB.J[uarpaMMbl COCTOSTHUS OIIK-5.1 [JI1.1 JI11.2J12.1
CHCTEM JIBOMHBIX CIUIaBoB. /Jlex/ OIIK-5.2 JI2.2J12.3
OIIK-5.3 J12.11
OIIK-1.1 313233
OIIK-1.2
OIIK-1.3
1.9 Muxkpoananu3 /J1a6/ OIIK-5.1 [JI1.1J11.2J12.1
OIIK-5.2 J2.2712.3
OIIK-5.3 JI2.8 J12.11
OIIK-1.1 313233
OIIK-1.2
OIIK-1.3
1.10 Kenezo u ero cruiassl.J{luarpamMma OIIK-5.1 [JI1.1J11.2J12.1
COCTOSIHUSI CHCTEMBI KeJIe30- YIIepO,T OIlK-5.2 J12.2J12.3
/J1ex/ OIIK-5.3 J2.8 J12.9
OIIK-1.1 J12.11
OIIK-1.2 313233
OIIK-1.3
111 Knaccugukarust MapkupoBKa CBOWCTBA U OIIK-5.1 [JI1.1 JI1.2J12.1
Ha3HaueHue uyryHos. /IIp/ OIIK-5.2 J2.2712.3
OIIK-5.3 JI12.8 J12.9
OIIK-1.1 JI2.11J13.3
OIIK-1.2 313233
OIIK-1.3
1.12 N3yuenne MUKPOCTPYKTYPHI IyTYHOB OIIK-5.1 [JI1.1 JI1.2J12.1
/J1ab/ OIIK-5.2 J12.2J12.3
OIIK-5.3 JI2.11J13.3
OIIK-1.1 213233
OIIK-1.2
OIIK-1.3
1.13 JluarpaMma  COCTOSIHUSI CUCTEMBI OIIK-5.1 [JI1.1J11.2J12.1
sxkene3o- yraepon /TIp/ OIIK-5.2 J12.2J12.3
OIIK-5.3 J12.4 J12.11
OIIK-1.1 2109233
OIIK-1.2
OIIK-1.3
1.14 Teopus TepMuueckoit 0opadotku /JIek/ OIIK-5.1 [JI1.1JI1.2J12.1
OIIK-5.2 J2.2712.3
OIIK-5.3 JI2.5 J12.6
OIIK-1.1 J12.11J13.2
OIIK-1.2 JI3.6
OIIK-1.3 2109233




1.15 TexHonorus Tepmudeckoii 00paboTku 1 OIIK-5.1 [JI1.1J11.2J12.1
/JTex/ OIIK-5.2 J2.2712.3
OIIK-5.3 J12.5
OIIK-1.1 J2.11J13.2
OIIK-1.2 JI3.6
OIIK-1.3 213233
1.16 KoHCTpYKIIMOHHBIE U HHCTPYMEHTAIbHBIC 1 OIIK-5.1 [JI1.1 JI11.2J12.1
crayy U criassl /Jlex/ OIIK-5.2 J2.2J12.3
OIIK-5.3 J12.9J12.11
OIIK-1.1 313233
OIIK-1.2
OIIK-1.3
1.17 Knaccudukaiys MapkupoBKa CBOHCTBA U 2 OIIK-5.1 [JI1.1 JI1.2J12.1
Ha3HauYeHMeE YIIepoaucThIX cTaneil. /IIp/ OIIK-5.2 J2.2712.3
OIIK-5.3 J12.9
OIIK-1.1 JI2.11J13.3
OIIK-1.2 313233
OIIK-1.3
1.18 N3y4yeHne MUKPOCTPYKTYpPbI 2 OIIK-5.1 [JI1.1J11.2J12.1
KOHCTPYKIMOHHBIX cTajnei. /J1ab/ OIIK-5.2 J12.2J12.3
OIIK-5.3 JI2.11J13.3
OIIK-1.1 313233
OIIK-1.2
OIIK-1.3
1.19 Teopus 1 TEXHOJIOTHSI TEPMHUECKOI 2 OIIK-5.1 [JI1.1J11.2J12.1
obpabdotku /J1ad/ OIIK-5.2 J2.2712.3
OIIK-5.3 J12.5
OIIK-1.1 JI2.11J13.2
OIIK-1.2 213233
OIIK-1.3
1.20 Teopus U TEXHOJIOTHS XUMHKO- 1 OIIK-5.1 [JI1.1 JI1.2J12.1
TepMuyeckoi o6paboTku /JIex/ OIIK-5.2 J2.2712.3
OIIK-5.3 J12.5
OIIK-1.1 J12.11J13.6
OIIK-1.2 213233
OIlK-1.3
1.21 Knaccudukaiys MapkupoBKa CBOHCTBA U 4 OIIK-5.1 |[JI1.1 JI1.2J12.1
JIETUPOBAHHBIX KOHCTPYKIIMOHHBIX CTaJICH. OIIK-5.2 J2.2712.3
Mp/ OIIK-5.3 J12.9
OIIK-1.1 JI2.11J13.3
OIIK-1.2 213233
OIlK-1.3
1.22 Br160op MaTepuanoB i TEpPMUUYECKOH 70 OIIK-5.1 |JI1.1J11.2J12.1
00paboTKH, BBIMIOJIHEHHE KYPCOBOM OIIK-5.2 J12.2J12.3
paboThl, MOAroTOBKA K dK3ameny /Cp/ OIIK-5.3 J12.5J12.9
OIIK-1.1 J12.10 J12.11
OIIK-1.2 J12.12J13.1
OIIK-1.3 JI3.5 J13.7
JI3.8
213233
1.23 CriaBbl Ha OCHOBE QJIIOMUHUS ¥ TUTAaHA 2 OIIK-5.1 [JI1.1J11.2J12.1
/JTex/ OIIK-5.2 J2.2712.3
OIIK-5.3 J2.5 J12.7
OIIK-1.1 J12.9
OIIK-1.2 J12.11J13.7
OIIK-1.3 213233
1.24 Teopus 1 TEXHOJOTHSI TEPMHUECKOHN U 4 OIIK-5.1 [JI1.1JI1.2J12.1
XMMHKO-TepMHuYecKoi 06paboTku /TIp/ OIIK-5.2 J2.2712.3
OIIK-5.3 JI2.11J13.1
OIIK-1.1 JI3.2J13.5
OIIK-1.2 JI3.6 J13.7
OIlK-1.3 313233




1.26 Knaccudukanust MapkupoBKa CBOHCTBA U 6 2 OIIK-5.1 [JI1.1JI1.2J12.1 0

Ha3HAYEHME [IBETHBIX METAJIOB U CIIIABOB OIIK-5.2 J2.2J12.3

(crutaBoB Ha ocHose Al, Ti) /Tlp/ OIIK-5.3 2.9
OIIK-1.1 J12.11J13.4
OIIK-1.2 JI3.8

OIIK-1.3 213233

1.26 CrutaBel Ha OCHOBE MeaM ¥ Maruus /JIex/ 6 2 OIIK-5.1 |J1.1 JI1.2J12.1 0
OIIK-5.2 J2.2J712.3
OIIK-5.3 J12.9
OIIK-1.1 J12.11J13.4
OIIK-1.2 JI3.8

OIIK-1.3 0135233

1.27 Knaccudukanus MapkupoBKa CBOICTBa 6 2 OIIK-5.1 [JI1.1J11.2J12.1 0
Ha3HAUYCHHE [IBETHHIX METAJJIOB M CIIABOB OIIK-5.2 J12.2 J12.3
(crraBoB Ha ocHoBe Cu, Mg) /TIp/ OIIK-5.3 JI2.11J13.4

OIIK-1.1 JI3.8
OIIK-1.2 313233
OIIK-1.3

1.28  |AuTudpuKIMOHHbIE CIIaBhl /JIek/ 6 1 OIIK-5.1 |JI1.1J11.2J12.1 0

OIIK-5.2 J2.2712.3
OIIK-5.3 J12.11J13.4
OIIK-1.1 015233

OIIK-1.2
OIIK-1.3
Paznen 2. Hemeraniuyeckue
MaTepHaIbl
2.1 IInacTnueckue, KOMIIO3UITHOHHBIE U 6 1 OIIK-5.1 |JI1.1 JI1.2J12.1 0
pe3uHOBBIE MaTepuasl /JIex/ OIIK-5.2 J2.2J12.3
OIIK-5.3 J2.11
OIIK-1.1 213233
OIIK-1.2
OIIK-1.3
2.2 Knesiue, nakokpacouHsle, 6 1 OIIK-5.1 [JI1.1 JI1.2J12.1 0
HeopraHndeckue Marepuaist /Jlex/ OIIK-5.2 J12.2J12.3
OIIK-5.3 J12.11
OIIK-1.1 512233
OIIK-1.2
OIIK-1.3
2.3 Hewmeramniueckne marepuanst /Cp/ 6 8 OIIK-5.1 JI1.1J12.11 0
OIIK-5.2 2132
OIIK-5.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

5. ®OHJ1 OHEHOYHBIX CPEJICTB

5.1. KoHTpoJibHBIE BONPOCHI H 3aJaHNSA

Borpocs! 11 MOATOTOBKY K 9K3aMEHYy.

1. 3HayeHue Kypca B HHXKCHEPHOH MOAroToBKe. PoJb MaTepuasoB B cOBpeMeHHOH TexHuKe. Kiaccubukanus MeTauInIecKux 1
HEMETAJNIMYCCKUX MaTCpHajIoB.

2. ATOMHO-KPHCTAJUIMYECKOE CTPOSHUE METAIIOB. THIIBI KPUCTAIUIMYECKUX PELIETOK, UX napamerpsl. Kpucramiorpadguyeckoe
0003HaUCHNE ATOMHBIX IUNIOCKOCTEH M HANPSDKEHUH.

3. AHM30TPOIHS, CBOWCTBO MeTAILTOB. [ToTMMOp(HBIE 1 MarHUTHBIE IPEBPALICHHS B METAILIaX.

4. CtpoeHue peanbHbIX KpUCTA/UIOB. Bupl 1edekToB KpHCTalINueckoro CTPOSHHUS, X XapaKTepPUCTHKA U BIMSHHE Ha CBOMCTBA
METaJUIOB.

5. Kpucrammm3zanust ®KuIKuX MeTauioB. TepMoinHaMUYecKue OCHOBBI (pa3onpeBpalieHuit; (akTopsl, BIUSIONME Ha TPOIECC
KPHUCTAUTM3aLlUU YUCTHIX METAJLIOB.

6. YnpaBneHHe IpOLEecCOM reTepOreHHOM KprcTaum3anuy. MoaudHuupoBaHue KUIKOro MeTauia. CTpOeHHe METAITHIECKOTO
CJINTKA. HI/IKBaL[I/IH B CIlJ1aBax.

7. MexaHu4ecKue CBOMCTBA, ONpeesiieMble IIPH CTATUYECKUX UCIIBITAHUSX IIPOYHOCTH, INIACTUYHOCTH. TBEpAOCTD U ee
XapaKTCpUCTHUKA. MCTOZ[I)I OINPEACIICHUA MEXaHUYCCKOI'0 XapakTepa Ipru CTATUYCCKOM Harpy>KCHUH.

8. MexaHuueckue CBOMCTBa, OnpeeieMble IPH JMHAMHUYECKOM HAarpy>KeHUU. Y apHas BA3KOCTb, XJIaTHOJIOMKOCTb.

9. CpolicTBa MeTajlIa, OMPEIENSIOIINE JOITOBEUHOCTD U3IENNS: H3HOCOCTOMKOCTh, CONIPOTUBIEHUE YCTAIOCTH,




KOHTaKTHast BA3KOCTb.
10. OcTaToyHble HANPSHKEHUS U UX BIUSHHUE Ha CBOWCTBA METAJUIOB U cNjiaBoB. [lyTy moBbIIeHUs MPOUYHOCTH METAJLIOB.

11. Hanpspxenus u nedopmanus: yrnpyras u miacrudeckas aedopmanuu. Jlepopmaryiss MOHOKPUCTAIIOB U MOJIMKPUCTAILIOB,
MeXaHU3MBI IUTACTHYECKOH JedopMaIiy, CABUT, TBOHHUKOBAaHHE.

12. Bimsinue nnactudeckux aedopManuii Ha CTPYKTypy M CBOicTBa MeTaiuioB (Hakiern). Tekctypa nedopMaium.

13. Biusinue HarpeBa Ha cBoiicTBa 1e(h)opMUPOBaHHOTO MeTayuia. Bo3spar u nosnmronnsanus. [lepBuunas u coduparenbHas
pekpuctaunzanys. [IoHsTHE 0 X0JIOIHON U ropsyeii aedopmaruu.

14. OcHOBBI TEOPHH CIUIABOB. XapaKTEPUCTHKA MOHATHA: CIJIaB, CUCTeMa KOMIIOHEHTOB, ¢a3a. [IpaBuno das.

15. XapakTepucTrKa TBEp/bIX PACTBOPOB, XUMHUYCCKUX COCMHEHHI, MPOMEKYTOUYHBIX (a3 U MEXaHUYECKUX CMECEH.

16. JlnarpaMMbl COCTOSIHUS IBOMHBIX CIUIABOB M METOJIbI X NOCTPOeHUs. JluarpaMmMbl cocTosHUS. CHCTEMBI C TTOJIHON
PAcTBOPUMOCTEIO KOMIIOHEHTOB B TBEPAOM COCTOSIHUH. [IpaBuito (a3 u mpaBUiIo OTPE3KOB.

17. lnarpamMma COCTOSIHUSL JUIsl CIIaBOB, 00pa3yOUIMX NMPH KPUCTAIUIU3ALUN MEXaHHUECKHIE (IBTEKTHUECKUE) CMECH.

18. lnarpaMmma COCTOSIHHS CIUTABOB C OTPaHUYEHHOW PACTBOPHUMOCTHIO KOMIIOHEHTOB B TBEP/IOM COCTOSIHUU.

19. Jlnarpamma COCTOSIHUSI JUIsl CIIABOB, 00pa3yoNIMX XUMUYECKUE COeTUHEHNUSI.

20. InarpaMMBI COCTOSIHUSI CIITIaBOB, KOMIIOHEHTBI KOTOPBIX MMEIOT IOJIMMOP(HEIE TPEBPAIeHHs. DBTEKTONIHOE IPEBpaILCHUE B
CIUIaBax.

21. CBsi3p MEXy CBOMCTBAMH  CIJIABOB U THIIOB AHATrPaMM COCTOSHHUSI.

22. TTonsiTue 0 nuarpaMmax COCTOSIHUSI TPOWHBIX CIUIABOB.

23. JluarpaMMbl COCTOSIHHSI CHCTEMBI JKeJIe30-1IeMeHTUT. KOMITOHEHTHI, (0a3bl U CTPYKTYPHBIE COCTABIISIOIINE CTANCH U OeJbIX
YyryHOB. VX XapaKTepUCTHUKH, YCIOBUS 00Opa30BaHUS U CBOHCTBA.

24. JTluarpaMma COCTOSIHUSI CHCTEMBI JKeJIe30-TpaduT.

26. BnusiHue yriiepoja ¥ NOCTOSIHHBIX IIpUMecei Ha cBoicTBa cranu. Kilaccudukanys 1 MapKUpoBKa yIIIEpOIUCTBIX CTalIeH o
croco0y BBITUIABKH, KA4eCTBY, HA3HAYCHHIO.

26. BiusHue Jerupyomux 31eMEHTOB Ha CBOHCTBA CILUIABOB Jkelle3a, Ga3bl, 00pa3yeMble JIETHPYIOIUMHU 3JIEMEHTaMHU — TBEPIbIe
pacTBOPEI, KapOuIbl, HHTepMeTaNIHABL. CTPYKTYPHBIE KIACCHI JIETHPYIOIINX CTajell B yCIOBHAX PABHOBECHS U OXJIXKICHUS Ha
BO3JyXE.

27. Knaccudukarys, CBOHCTBAa M Ha3HAUCHHSI YyTYHOB. BIIUsiHHE MOCTOSHHBIX IPUMeECceil Ha CBOMCTBA YyTyHOB.

28. CBoiicTBa, IIpeBpallleHue CTalu pu Harpese. PocT 3epHa aycTeHuTa. BiausHue pasMepa Ha MEXaHUYECKUE U TEXHOJIOTHYECKUE
cBOMCTBa cTanu. BiusHue nerupyromux 3JIeMeHTOB Ha POCT 3epHa ayCcTeHuTa. BinsHue pa3Mepa Ha MEXaHUYECKUE U
TEXHOJIOTHYECKUE CBOICTBA CTaIH. BiMsHUE Nerupyonumx 3IeMEeHTOB Ha POCT 3epHa ayCTEeHUTA.

29. IIpeBparmieHns nepeoxXIaKAeHHOTO ayCTeHUTa. JlmarpaMMbl  M30METPUYECKOTO paciiaia MepeoxIakIeHHOTO ayCTeHUTA.
IMeputHOE NMpeBpalleHre, IPOMEXYTOUHOE IPEBPalleHNe, MapTEHCUTHOE IIPpeBpallieHue: IPOAYKTHI Paclaaa ayCTeHUTa U UX
CBOMCTBA.

30. IlpeBpanieHue npyu HarpeBe 3aKajleHHO cTanu. BiausHue TeMnepaTyphl U IPOU3BOIUTEILHOCTY HarpeBa Ha CTPOSHUE U CBOMCTBA
cranu. OOpatHas 1 HeoOpaTUMas OTIyCKHasE XpYMKOcTh. CTpOeHHE CTaH.

31. OO6mast XapaKTepHCTHKa IIPOLIECCOB TepMIYECKor 00padoTkH ctaii. OTKHT TepBOro pojaa. OTHKHUT BTOPOTO poJa.
Hopmanusanus.

32. 3akanka cTaiu: BEIOOP TeMIIEpaTyphl 3aKaJKH M 3aKaJIOYHBIX CPel. 3aKaJIMBAaeMOCTh CTANIU U (haKTOPHI, BIUSIONINE Ha Hee.
BrusHMe IerupyIomux 3J1eMEHTOB Ha IPOKAINBAEMOCTh cTaili. CIOCOOb! 3aKaKH.

33. Ornyck cranu. Bunsl 1 HazHaueHHs oTirycka. TeXHOIOrus NpoBeIeHHU OTITyCKa.

34. Tepmuueckast 00pabOTKa CTalIH: CYIIHOCTb, PA3HOBUAHOCTH U XapakTepuctuka TMO.

35. dusnyeckne OCHOBBI XUMHUKO-TEPMHIECKOH 00pa0doTKH. CBS3b MEXKIYy TUarpaMMON COCTOSHHS B CTPYKTYpOH Au(dy3HoHHOTO
CJI04.

36. Llemenranust. MexaHn3M o0pa3oBaHHs IIEMEHTOBAHHOTO CJIOS M €T0 CBOWCTBA. Pa3HOBHIHOCTH IEMEHTAINHN: B TBEPIOM
KapOropu3arope, ra3oBas eMeHTalus. TepMudeckas o0paboTka rmocie nemeHTanuu. O01acTb NPUMEHEHHS.

37. AzotupoBanue, (a3bl, 00pa3yronIrecs B a30THPOBAHHOM Clioe. Pa3HOBUITHOCTH a30TUPOBaHHS: Ta30BOE a30THPOBAHUE, HOHHOE
a30TUPOBaHUEC, a30TUPOBAHUC B JXUJAKUX Cpeaax. Texuomorus u O6J'laCTI) IIPpUMCHCHUSA.

38. limanupoBanue ctaid. Bunsl inannposanus. TeXHONOTHS, CBOWCTBA, 001aCTh IPUMEHEHHSI.

39. CymHocTh MU Py3noHHON MeTaM3alni. MexaHu3Mbl HAaChIIIEHHS TOBEPXHOCTHOTO CJI0Sl MeTaJuIaMu. Pa3HOBHIHOCTH

i dy3noHHON MeTaM3auy (XpOMUPOBAHUE, aTATHPOBAHNUE ), 00IACTH IPUMEHEHHSI.

40. IToBepXHOCTHAs! 3aKaJIKa, €€ BUABI M 00JIACTU IIPUMEHEHUSL.

41. MeToapl NOBEpXHOCTHOTO YIIPOUHEHUS: IpobecTpyitHas o0paboTka, 00paboTKa poJMKaMH U T.II. BiHsHHEE TOBEPXHOCTHOTO
HAaKJIeTIa Ha TpeJie BEIHOCIUBOCTH.

42. KoHCTpYKIIMOHHBIE CTallU, TPeOOBaHUs, IPEAbABIIEMble K HUM. JIerupoBaHHbBIE KOHCTPYKIIMOHHBIE CTAJIM, X MapKUPOBKA,
ABTOMATHbIE, IEMEHTUPYEMBIC, YIydIlIaeMble, PECCOPHO-TIPYKUHHBIE, IAPUKOIOIIMITHUKOBEIE, NX TepMHUUecKas 00padoTka.

43. BrIcOKOIpOYHbIE MApPTEHCUTHO-CTAPEIOLINE KOHCTPYKIIMOHHBIE CTAJIH, UX TepMUYecKas o0paboTka. M3HOCocTOKNE
BBICOKOMapPTaHIIEBbIC CTAJIH, HX TEPMUYECKasi 00paboTKa.

44. BricoKoJIeTUPOBaHHbIE KOHCTPYKIMOHHbIE KOPPO3UOHHOCTONKHE cTalii. Buasl koppo3un. OCHOBHbIE IPUHIIMITBI CO3JaHUS
HepXKaBeoUUX crajell. XapakTepuCTHKa XPOMHUCTBIX U XPOMOHUKEJIEBBIX HEP/KABEIOLUX CTaleH.

45. YKapocroiikne KOHCTPYKIIMOHHBIE CTaIH. ['a30Bast koppo3usi. OCHOBHBIC MPUHIUIIBI CO3AaHUS KAPOCTOUKUX CTaJICH.

46. KoHCcTpyKLIMOHHBIE )apocTolkue ctanu. KaponpouHOoCTb, My TH €€ noBblieHus. CTallu NepIuTHOrO MapTEHCUTHOTO,
MapTEHCUTHO-(QEPPUTHOTO U ayCTEHUTHOTO KIIAcCOB (C KapOUIHBIM U HHTEPMETAIUTUIHBIM YIUIOTHEHHEM ).

47. lHcTpyMeHTaNbHBIE CTalny U cIuiaBbl. Knaccndukarys 1 MapKUpOBKa HHCTPYMEHTANBHBIX cTasield. CTany HeTeIIocTolkue,
MOJIY TETJIOCTORKHUE U TETUIOCTOMKKE JJIS pEKYIEro MHCTPYMEHTA, X TepMuueckas o0paborka. Craiau A U3MEPUTEIILHOTO
HWHCTPYMEHTA.

48. Cranu ¥ cruiaBbl ¢ 0COOBIME (U3MYECKHMU CBOMCTBaMHU. MarHUTOMATKHE U MArHUTOTBEP/IbIC CTANX M CIuIaBbl. CTallk U CILJIaBbI
C BBICOKHM 3JIeKTpoconpoTuBiieHneM. CILIaBbI C 33JaHHBIM TEMIIEPaTYPHBIM K03 (HDUIMEHTOM pacIupeHusI.




49. Matepuaibl, 0oJly4yaeMble METOI0OM MOPOIIKOBOW METAJTypriH: TBEPbIE CIUIABbI, KOHCTPYKIIMOHHBIE, IIOPOIIKOBBIE MaTEPHAIIBI.
50. Turtan u ero cruiaBsl, ux Kiaccudukanus. Tepmuyeckas 00pabOTKa aTFOMUHUEBBIX CIIaBOB. O0IaCTh MPUMEHEHUSI THTAHOBBIX
CILIABOB.

51. ANIOMUHHI ¥ €ro CIUIaBbl, X Kilaccudukanus. TepMudeckas o0paboTka alFOMUHHUEBBIX CIIaBOB. O0acTh IPUMEHEHHS
THUTAHOBBIX CIUIABOB.

52. Menp u ee cruiaBbl. JIaTyHb, OpOH3BI, UX CBOHCTBA, COCTaB, 00JIACTH IPUMEHEHUSI.

53. lluHK, 0J10BO, CBUHEI U UX CIUIaBHl. L{MHK 1 ero cruiaBbl. OJ0BO U ero cruiaBbl. [Ipumon Ha 0OBSIHHON M CBHHIIOBOM OCHOBE.
54. AHTU(PUKIIMOHHBIC CIUIABBI HA OJIOBSHUCTOM, CBUHIIOBUCTOM U ITMHKOBOW OCHOBE.

55. JlakokpacouHble, HEOPTaHUYECKUE MATEPUAIIbI, MX KJIACCH(HKAIIUSI CBOMCTBA M 00JIACTH TPUMEHEHUSI.

56. [InacTryeckue MaTepuasl, UX Ki1acCUUKaLUs CBOMCTBA 1 001aCTH NPUMEHEHUSL.

57. KoMIO3UIIMOHHBIE MaTEPHAIIbI, UX KIacCU(PHKAILIUSA CBONCTBA M 00JIaCTH MPUMEHEHUSI.

Bomnpocs! 11 mpoBeieHUsT KOHTPOJIS 3HAHUI 110 Teme Tepmuueckas 1 X TO MeTasioB U CILIaBOB.

BOITPOCHI J1J11 KOHTPOJIS 3HAHUIA

1. T'oMoreHn3anrOHHbIA OT)KUT CIUIABOB (Ha3HAYeHHE, CTPYKTYPHbIE H3MEHEHHS M N3MEHEHHUS CBOWCTB, PESKUMBI 1 00-J1aCTH
MIPUMEHEHUS).

2. JIOpeKpHUCTAIITM3ALMOHHBIN OT)KUT METAIIOB U CIUIABOB (Ha"3HaY€HHE, CTPYKTYPHBIE H3MEHEHHSI 1 H3MEHEHUS CBOHCTB, PEXKIMBI
1 00J1aCTH IPUMEHEHHUS).

3. PexpucTanmn3alMOHHbIA OTXKHUI METAJUIOB U CIUIaBOB (Ha3HAUE€HHUE, CTPYKTYpHbIE U3MEHEHHS M H3MEHEHUS CBOMCTB, PEXKUMBI U
00J1aCTH IPUMEHEHUS).

4. OcraroyHble HaNpPsHKEHHS B METaJIaX M CIUIaBaX, UX MPOUCXOKACHUE U BIUSHUE HA CBOWCTBA U IOBEICHHE METATHUECKUX
u3aenuil npu o0paboTKe U AKCILTyaTalum.

5. OTXuUT, yMEHBIIAIOMNI HAITPsHKEHHS B METAUIaX U CIUlaBax (Ha3HaueHHe, CTPYKTYPHBIE H3MEHEHUS, PeXKUMBI U 001acTh
MIPUMEHEHUS).

6. OCHOBBI TEPMOIMHAMUKHN ()a30BBIX MPEBPAIICHHIA TIPH OXJIAKICHUH U HarpeBe. Kputnueckuii 3apo/ipii U paboTa ero
o0pa3zoBaHUsl.

7. CxopocTh 00pa30BaHMs IEHTPOB KPHCTAJUTH3ALIH, JIMHEHHAS CKOPOCTh POCTA KPUCTAIUIOB U CPEIHSS CKOPOCTH (ha30BOTrO
IIPEBpALECHNUS.

8. 'oMorenHoe u reTeporeHHoe 3apoxJeHue ¢a3. Mecta npeanoyTUTeILHOI0 00Pa30BaHus 3apOJbIILIEH IPU I'eTePOreHHOM
3apOXKICHHH.

9. Kuneruka (a30BbIX IpeBpalCHUH B TBEPAOM COCTOSIHUM IIPU Harpese. JluarpaMMbl H30TEPMUUCCKUX IIPEBPALCHUN U Tep-
MOKHWHETHYECKUE THarpaMMBbl, CIIOCOOBI X IMTOCTPOSHHS U 3HAYCHHE.

10. Kunetnka (a30BbIX IPEBPAIIEHUI B TBEPIOM COCTOSHHUU IIPU OXJIAXKICHUH. JluarpaMMbl H30T€PMUUECKUX IIPEBPALICHUH 1
TEPMOKHUHETHYECKHUE JHarpaMMBbl, CIOCOOBI MX MIOCTPOEHHS U 3HAYCHHUE.

11. MexaHU3M 1 KHHETHKA peBpalieHus GeppUTOLEMEHTUTHBIX CMECeH B ayCTeHUT. BiusiHue Terupyonumx 3JIeMeHTOB Ha IpoLece
00pa3oBaHMs ayCTEHUTA TIPH HarpeBe.

12. 3aKOHOMEPHOCTH pOCTa ayCTEHUTHOTO 3epHa Ipu Harpese. [leperpes u nepexor cranei.

13. HauanbHoe, HacaeCTBEHHOE U JEHCTBUTEIBHOE 3€PHO aycTeHUTa. MeTO/bl OLIEHKH CKIIOHHOCTH CTaJIed K pOCTY 3€pHa.

14. MexaHu3M 1 KUHETHKA NIEPJIUTHOrO NpeBpaiieHus. GakTopbl, ONpelelAIone MeXIIACTUHOYHOE PACCTOSHUE B TIEPIIUTE U
pa3Mmep NepIUTHBIX KOJIOHHH.

15. MexaHU3M ¥ KHHETHKA IEePIUTHOTo npeBpaeHus. OcoOeHHOCTH MEePIUTHOTO IPEBPAIICHUS B JOIBTEKTOUAHBIX U 3a3B-
TEKTOUJHBIX YIIIEPOIUCTBIX CTAIISX.

16. MexaHu3M 1 KUHETHKA NIEPJIUTHOTO NpEBpalleHus. BiusHue JIerupyomux 3J1IEMEHTOB Ha NIEPIUTHOE IPEBPAlllEHUE ayCTEHUTA.
17. TlonHbBI 1 HETIOJIHBIN OTHKUT CTAJIEH.

18. M3oTepMuueckuii ¥ chepouJu3Upy O OTXKUT CTaIeH.

19. OTxur 1 HOpMaANHU3aHs CTaIEH.

20. ITarenTupoBaHue crauei.

21. Pa3HOBHIHOCTH OT)KHTa M HOPMAIIM3AIHS TyTYHOB (CYyIIHOCTh, Ha3HAUCHUE U 00JI1aCTH IPUMEHEHH).

22. Pa3HOBUHOCTH OTKUIa LIBETHBIX METAJIIOB U CILUIABOB (CYIIHOCTb, HA3HAYECHHE U 00JIACTH IIPUMEHEHUS).

23. 3akaiika CIuIaBoB 0e3 MoauMOp(HOTO NpeBpalleHns (Ha3HaueHHe, yCIOBHS HarpeBa M OXJIAXK/ICHHUS, BIUSHHAE HA CBOWCTBA).
24. OcoOeHHOCTH MAPTEHCUTHOTO MIPEBPAICHHUS B YITIEPOAUCTHIX CTAIIIX.

26. OCHOBBI TEPMOJMHAMUKA MapTEHCHTHOTO MPEBPALICHHUS.

26. Temneparypa Hauyajaa MapTEHCUTHOTO IpeBpaiieHns. OOpaTUMOCTh MAPTECHCUTHOTO MPEBPALICHUS.

27. MexaHn3M MapTEHCUTHOTO MPeBpaIleHHs: KOONIEPAaTUBHBIA XapaKTep aTOMHBIX epeMeleHN, KOTepEeHTHbIH POCT
MapTEHCUTHBIX KPHCTAILIOB.

28. MexaHu3M MapTEHCUTHOTO MPEBpAIleHHs: KPHCTAIIIOT€OMETPHUS IIEPECTPOMKH PELIETKH ayCTEHUTA B PEIIETKY MapTEHCUTa,
JIONOJIHUTENbHAS AeopManus Py MapTEHCUTHOM IIPEBPAILCHUH.

29. MEKpOCTpYKTypa U cyOCTpyKTypa CIUIaBOB, 3aKaJICHHBIX Ha MapTeHCUT. OCOOEHHOCTH CTPOEHHMS MIIACTUHYATOTO MapTEHCUTA.
30. MuKpocTpyKTypa U cyOCTpyKTYpa CIIJIaBOB, 3aKaJICHHBIX Ha MapTeHCUT. OCOOEHHOCTH CTPOEHHS PEEYHOT0 MapTEHCUTA.

31. IlpryuHbI UI3MEHEHNU MEXaHUYECKUX CBOMCTB CIIJIABOB IPH 3aKaJIKe HA MApPTEHCHUT.

32. Kuneruka u Mexanu3M OeiiHUTHOTO npespaieHus. CTpoeHue U cBOIiCTBA BEPXHET0 U HIKHEro OeHHUTOB.

33. 3akanrBaeMOCTh U MPOKATUBAEMOCTh CTaJIeil.

34. Buasl ¥ pa3HOBHIHOCTH IIPOLIECCOB 3aKaJIKH U3/IEINH B MAITUHOCTPOCHHH.

35. [lonHas ¥ HenonHas 3aKajika cTajei.

36. CryneHuaTas 3aKajka U 3aKajka cTajel B IByX cpejiax.




37. N3oTepMuueckas 3aKajika CTajeu.

38. 3akanka craneit ¢ 00paboTKON XOJI00M.

39. IloBepXHOCTHAS 3aKallka CTaJICH.

40. I3mMeHeHne CTPYKTYpPhI 3aKaJICHHBIX YITIEPOAUCTHIX cTa-neil mpu HarpeBe. OcOOEHHOCTH MUKPOCTPYKTYPHI H CBOMCTBA OT-
ITyLIEHHOTO MapTeHCUTAa, TPOOCTUTA U COPOMTA OTITyCKa.

41. BiusHue IErUpyIOMINX JIEMEHTOB HA CTPYKTYPHbIE N3MEHEHUS ITPH OTITyCKE CTaJeH.

42. Pa3HOBUIHOCTH OTITyCKa CTaJei.

43. Oco0eHHOCTH U3MEHEHHUS MUKPOCTPYKTYPBI M CBOMCTB JISTUPOBAHHBIX CTaJICH ITpH OTIyCKe. SIBIIeHHE BTOPUYHOTO TBEPICHHS
JIETUPOBAHHBIX CTaJleH.

44. HeoOparumasi 1 oOpaTtumast OTITyCKHAsi XpYIKOCTb CTallel (CYIIHOCTh, IPUYMHBI U MEPHI NIPEIOTBPALICHUS ).

49. [TprumHBI N3MEHEHHSI MEXaHHYECKUX CBONCTB CILIABOB MPHU CTApEHHUH. BiusHIE MPOI0IKUTEIFHOCTH U TEMIIEPATypPhl CTApEHUSI.
50. EcTecTBEHHOE U UCKYCCTBEHHOE CTapeHue. Pa3HOBUAHOCTU UCKYCCTBEHHOIO CTapEHHUL.

51. ®U3UKO-XUMHUYECKHE OCHOBBI MPOIECCOB MONyUYeHUs U (HY3HOHHBIX CIOCB.

52. DneMeHTapHbIe cTaauu mporeccoB Auddy3noHHOro 0boraneHus MOBEPXHOCTHBIX CIOEB. 3aKOHOMEPHOCTH 00pa30BaHMUs
oHO(Da3HBIX TUQPY3UOHHBIX 30H.

53. DneMeHTapHbIe CTauu MpolueccoB AUd(Y3MOHHOro o0oralieHys NOBEPXHOCTHBIX CI0EB. 3aKOHOMEPHOCTU 00pa30BaHUs
MHOTro(a3HbIX AU} HYy3HOHHBIX 30H.

54. lemenTanus craield B TBEpIOM KapOIOpHU3aTOPE U JKUAKOCTHAS IIeMEeHTalus (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHE U CBOWCTBA
HAYTJICPOKEHHBIX CIIOEB).

55. T'a3oBas neMeHTanus crajei (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHUE U CBOMCTBA HAYTJIEPOKEHHBIX CIIOEB).

56. AzoTupoBaHHe cTaneil (OCHOBBI TEXHOJIOTHH U PA3HOBUIHOCTH MPOILIECCa, COCTAB, CTPOCHUE M CBOWCTBA a30THPOBAHHBIX CIIOCB).
57. lnanupoBaHue craneil (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHE M CBOMCTBA TU((HY3UOHHBIX CIIOEB).

58. HutpoueMeHTanus cranei (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHE U CBOMCTBA MU HY3MOHHBIX CIIOCB).

59. BopupoBanue craneil (0OCHOBBI TEXHOJIOTHH, COCTaB, CTPOSHHE M CBOMCTBA OOPHPOBAHHBIX CIIOEB).

60. CunnnmpoBaHue ctajneil (0CHOBBI TEXHOJIOTHH, COCTaB, CTPOSHUE U CBOMCTBA CHJIMIIMPOBAHHEIX CIIOEB).

61. AnutupoBaHue ctanell (OCHOBBI TEXHOIOTHH, COCTaB, CTPOCHHUE U CBOICTBA AIMTUPOBAHHBIX CIIOEB).

62. XpomupoBaHue cTayieil (OCHOBBI TEXHOJIOTHH, COCTAB, CTPOSHHE U CBOWCTBAa XPOMHPOBAHHEIX CIIOEB).

63. IluakoBaHue cTajel (OCHOBBI TEXHOJIOTUH, COCTaB, CTPOCHHUE U CBOICTBA IUHKOBAHHBIX CIIOEB).

64. O61He 3a1a4l 1 MECTO TePMHUYECKO 00pabOTKU B MPOU3BOICTBEHHOM MpOIIecCe.

65. CriocoObl HarpeBa M3/1eIni IpU TEPMUYECKOH 00paboTKe.

66. PaGoune cpeibl U1 HAarpeBa U3ZICIH IPU TePMUIECKOiT 00paboTke.

67. Tepmuueckast 00paboOTKa C UCNIOIB30BAHUEM JIEKTPOHATPEBA.

68. IIpreMbl 1 METOIBI PEIOTBPAILCHHUS OKHCICHHS H 00€3YTIIepOKUBAHIS CTATBHBIX H3JEIHI IPH TEPMUIECKOi 00padoTke.

69. Knaccudukauus KOHTpoIMpyeMbIX aTMocdep, NIPUMEHIEMbIX IPU TEPMUYECKOi 00paboTke, U TpeOOBaHUS, IPEABABISIEMbIC K
KOHTPOJHPYEMBIM arMocdepam.

70. IIpHHIMITBI IOy YEHHsI, COCTaB ¥ Ha3HAUECHHE YHI0TEPMIUYECKON, IK30TepMHIECKOH, aTMOC(hEphl M3 aMMHUaKa M a30THOM
KOHTPOJHMPYEMBIX aTMochep.

71. Oxnaxxaaromue cpensl, IpuMeHseMble TpU TepMudeckoi 00paboTke. TpeOoBaHus, TPEIbBIIEMbIE K )KUIKAM OXJIXKIAIOIIUM
cpenam.

72. OxnaxaeHue U3 TPy TepMUUECcKoit 00padoTke. KprBas nneanpHOr0 3aKaJOYHOTO OXJIXKACHHS.

73. Oxnakaarolue cpeisl, He peTepreBaoue N3MEHEHUH arperaTHOro COCTOSIHUS BO BCEM JIHAIIa30HE TEMIIEPATypP OXJIaXKACHUS
H3CIIHN.

74. OxnaxaaroIue cpeisl, IpeTepreBaoie U3MEHEHHS arperaTHOr0 COCTOSHUS B CBSI3HM C UX KUIEHUEM Ha ropsideil o- BepXHOCTH
OXJIQXKIAEMBIX M3JICITHH.

75. Bunsl aBrogedopMaryu U K1accuuKays HICTOYHUKOB aBToe(hOPMUPOBAHHS IIPH TEPMUUECKOI 00padoTke.

76. ABronedopmaryy monyhabpuKaToB U U3AEINHN MO JeiCTBUEM BHYTPEHHHX HANPSHKEHUH M MEPHI 110 UX YMEHBIICHHIO.

77. TexHOJOTHYECKUE CITOCOOBI MAJIOIEPOPMALTMOHHON 3aKaJIKU B MPUCIIOCOOICHUSAX M MAIIMHHON 3aKaJIKu.

78. Tepmuueckast 00pabOTKa C UCIIOIB30BAHUEM JIA3EPHOTO HArpeBa, ee MPEeUMYILEeCTBa U HETOCTATKH.

79. Tepmuueckast 00paboOTKa C UCIIOIB30BAHUEM JIEKTPOHHOIYUEBOTO HArpeBa, ee MPEUMyIECTBA U HEIOCTATKU.

80. HuzkotemriepaTypHasi TepMOMEXaHUIECKast 00pabOTKa CTapelolInX CIUIABOB (CYIIHOCTh, Ha3HAYCHHUE, BIMSIHUE Ha CTPYKTYpPY U
CBONCTBA).

81. BricokoTeMIieparypHasi TepMOMeXaHndecKast 00padoTKa CTaperoIiX CIUIABOB (CYIIHOCTh, HA3HAYEHHE, BIMSHIE Ha CTPYKTYPY U
CBOWCTBA).

82. HuzkotemriepaTypHasi TepMOMEXaHUIeCKass 00paboTKa cTajel, 3aKaTiBaeMbIX HA MAPTEHCHT (CYIIHOCTh, Ha3HAYCHUE, BIMSHUC
Ha CTPYKTYpPY U CBOWCTBA).

83. BricokoTemiiepatypHasi TepMOMEXaHUUeCKasi 00pabOTKa CTaleil, 3aKajJIMBaeMbIX HA MAPTSHCHT (CYIIHOCTD, HA3HAYEHHE, BIMSIHIEC
Ha CTPYKTYpPY U CBOWCTBA).

84. TepmomexaHnueckast 00paboTKa craneii ¢ neopmanyeii Bo BpeMsi EPIMTHOTO MPEBpallieHus (CYIIHOCTh, Ha3HAYCHUE, BITUSIHUC
Ha CTPYKTYpPY U CBOWCTBA).

85. IlpenBapurenpHas TepMOMEXaHHUeCKast 00pabOTKa CTapEIONIX CIUIABOB U CTaJIeH, 3aKaTMBaeMbIX Ha MAPTEHCUT (CYIHOCTS,
Ha—3HAY€HHE, BIMSHHUE HA CTPYKTYPY U CBOICTBA).

86. CyIIHOCTh TEPMOLMKIINUECKOH 00pabOTKH 1 KITaCCU(HKAIHS €€ BHIOB.

87. Pa3HOBHAHOCTH TEPMOLUKINYECKON 00pabOTKH CTajIeH U YyTyHOB.

88. CymHOCTh, CXeMBI OCYILIECTBICHUS U KIACCU(PHUKAIHS BUIIOB XUMHKO-TEPMOIMKINIECKON TepMOOOPabOTKH.

89. CymHocTs, Ki1accuuKanus BUI0B 1 OCHOBBI TEXHOJIOIMH BOCCTAHOBUTEIBHON TEPMUYECKOH 00pabOTKH.

90. BoccranoButenbHas TepMudeckas 00padoTka B MAIMHOCTPOUTEILHOM IIPOU3BOJICTBE.




5.2. TeMbl NUCbLMEHHBIX paboT

CamocrosiTenbHas pabora .
OBOCHOBAHUE BBIBOPA KOHCTPYKHI/IOHI;II)IX MATEPHUAJIOB 1 PASPAEOTKA PEXXMMOB X TEPMUYECKOU
OBPABOTKMU UI U3TOTOBJIEHN A JETAJIEM MALLIMH U OBOPY JOBAHUN A

5.3. ®oH/1 OLEHOYHBIX CPECTB

DOC pacnonoxeH B pazaene «CBeneHus 006 00pazoBaTenbHON opraHu3auum» noapasaen «O6pasoBanue» oduiuansHoro caifta 3I'Y
http://polaruniversity.ru/sveden/education/eduop/

Kputepun olieHKH 3HaHHIA CTYACHTOB IIPH MPOBEACHUH TECTUPOBAHHUS 110 TECTY BTOPOT'O THIIA: TECTOBOE 3aJlaHUE IO JAUCIMIUIMHE
COJICPKHUT 26 BOIIPOCOB.

* O1eHKa «OTIMYHOY» BBICTABJISIETCS MPH YCIOBUH MPABUIHHOTO OTBETA CTyAeHTa He MeHee ueM 80 % TeCTOBBIX 3aJaHMIi;

* O1IeHKa «XOPOIII0» BBICTABIIICTCS IPU YCIOBHH MIPABIIILHOTO OTBETA CTyIeHTa He MeHee ueM 60 % TeCTOBBIX 3a/I1aHUH;

* OLeHKa «yI0BJIETBOPUTEIBHOY BBICTABIISICTCS MPH YCIOBUH MPABUIBHOTO OTBETA CTy/IeHTa He MeHee 45 %; .

Kpurepun O1ieHKH OTBETOB Ha KOHTPOJIGHBIE BOIPOCHI: TOYHOCTE OTPEICIEHHUI M MOHITHH, CTENEHb PACKPBITHS CYIIIHOCTH BOTIPOCa,
KOJIMYECTBO MPABUIILHO M MTOJHOCTHIO PACKPBITHIX BOIIPOCOB:

* OrieHKa «OTIMYHO» CTABHUTCSI, €CIIM BBIMOJHEHBI BCE TPEOOBAHUS: TOYHO JAHbI ONPEAEIEHHS M OHITHS; OJTHOCTBIO PACKPHITA
CYIIHOCTH BOIIPOCA; JaHbl TPAaBUIIbHBIC M MOJHBIC OTBETHI HA BCE BOMPOCHI;  JIOTHYHO H3JI0KEHA COOCTBEHHAS TIO3HITHS;
Cc(OPMYIHPOBAHBI BHIBOIBI.

* O1ieHKa «XOpOIII0» — OCHOBHBIE TPEOOBAHHMS BHIITOJHEHBI, HO TIPH STOM JOIMYIIEHBI HEA0UYETE. B 4aCTHOCTH, HMEIOTCSI HETOYHOCTH
B MB3JI0)KEHUH MaTepHaia; OTCYTCTBYET JIOTHYECKas IT0CIENOBATEILHOCT B CYXKICHHUSX; IMEIOTCS YITYIIIEHHS B OTBETAX.

* OLIeHKA «YI0BJIETBOPUTEIBHO» — HMEIOTCS CYIECTBEHHBIE OTCTYIICHUS OT TpeOOBaHHii. B 4aCTHOCTH: TeMa OCBEICHA JIUIIb
YaCTHYHO; JOTYIIEHB! (PAKTHUECKHE ONTHOKHU B COEP)KAHUH OTBETOB Ha BOIPOCHI; OTCYTCTBYIOT BBIBOJIBI, OTCYTCTBYIOT MOSCHEHHS K
(hopMyIiaM, pUCYHKH.

* OrleHKa «HEYIOBIETBOPUTEIHHO» — T€EMa HE PaCKpPhITa, 0OHAPYKMBAETCS CYNIECTBEHHOE HETOHMMAHKE ITPOOIIEMBI; TaHbI He
MOJIHBIC OTBETHI MeHEe YeM Ha 45% BOIPOCOB.

Kputepun OrieHKH BBITOTHEHHS KYPCOBOM pabOThI: TIPaBUIILHOCTD BBITIOITHEHHSI

O1eHKA «OTJIMYHOY» CTABUTCS, €CJIH BBIITOJHEHBI BCE TPEOOBAHUS: TOUHO JaHBI OMPEACIICHUS U MOHATHS; TOJHOCTHIO PacKphITa
CYIIHOCTH BOTIPOCA; JaHBI IIPABUIILHBIE, TTOJHBIE H 000CHOBAHHBIE OTBETHI 110 BEIOOPY MATEpHAIOB M BHIaM TepMuueckoii u  XTO
* O1ieHKa «XOpOIII0» — OCHOBHBIE TPEOOBAHHS BHIITOJHEHBI, HO IIPH STOM JOIMYIIEHBI HEA0UYETH. B 4aCTHOCTH, HMEIOTCSI HETOYHOCTH
B MB3JI0)KEHUH MaTepHalia; HMEIOTCS YITyIIEHHs B OTBETAX.

* OLeHKa «YI0BJIETBOPUTEIBHO» — HMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TPpeOOBaHUi. B 4aCTHOCTH: BOITPOC OCBEIIEH JIMIIIb
YaCTHYHO; JTOMYIIEHB! (PaKTHUECKHE ONTHOKHU B COEP)KAHUH OTBETOB Ha BOIPOCHI; OTCYTCTBYET 000CHOBaHKE BHIOOpA MaTepHaa

5.4. IlepeyeHb BUIOB OLEHOYHBIX CPEACTB

Ornenounsie cpenctra mo kareropuu "SHATB": kypcoBast pabota, KOHTPOJILHBIE BOIPOCHI, TECTHI.
OneHounsle cpeacTsa no kareropuu "YMETD": kypcoBast paboTa, KOHTPOJIbHbIE BOIPOCHI, TECTHI.
Onenounsie cpenctsa mo kateropun "BJIAJIETH":kypcoBast paboTa, KOHTPOIBHBIE BOTIPOCHI, TECTHI.

6. YHAEBHO-METOJNYECKOE H THO®OPMAIIMOHHOE OBECIIEYEHUE JTUCIIUIIJIMHbBI (MOAY JIST)

6.1. PexomennyeMas quTepatypa

6.1.1. OcHoBHas1 INTEepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue, pa3MerieHue UsnarenscrBo, rox | Kommua-Bo
JI1.1 |Comnnues HO.I1., MarepuanoBefeHne: yaeOHHUK IS By30B CII0.: Xumusmaar, 35
Ipsaxun E.1. 2004
JI1.2  |JlaxTun FO.M., Marepuanosenenue: 1onymeHo ['oc. KOMUTETOM 1O M.: Anbsiac, 2013 50
Jleontrena B.I1. HapOJHOMY 00pa30BaHMIO B KQUeCTBE yueOHUKA JUIS BTY30B

6.1.2. JlononHuTeLHASA JUTEPATypa

ABTOpBI, COCTABUTEIH 3arnaBue, pa3MeneHne Wznarensctio, ron | Konnu-Bo
JI2.1 |Temnep 0.A., MarepuanoseneHue: Yued. nocodue A By30B M.: Merannyprus, 35
Paxmranr A.T. 1989
J12.2  |JlaxTun FO.M., MarepuanoBeneHue: yueOHUK  JJIsl BTy30B M.: 39
JleonTrena B.II. MamuHoctpoenue,

1990




ABTOpBI, COCTaBUTEIH 3arnasue, pa3MelieHue WznarensctBo, ron | Komuu-Bo
JI2.3 [Mos6epr P.K. Marepuasnosenenue: yued.mocodre Uit TEXH. By30B M.: Beicu. mik., 56
1991
J12.4 |T'opoanuuenxo B.U. [ u [Marepuanosenenue: IlpakTukym: a1 By30B M.: 11
Ip. ] YHuBepcurerckas
kuura, Jloroc, 2006
JI2.5 |KomnaueB b.A., Enarun [MeraiuoBeneHue U TepMuueckas 00paboTKa IBETHBIX M.: MUCHUC, 2005 8
B.U., Jluanos B.A. METAJIOB U CIUIABOB: YUEOHHK IS By30B
JI2.6 |Konecos C.H., Konecos [MarepuanoBeeHne 1 TEXHOIOTUS KOHCTPYKIIMOHHBIX M.: Beicu. mik., 1
n.C. MaTepHaJioB: yu4eOHHK IS By30B 2007
JI2.7 |Koncrantunos E.I'. MarepuasnoBeneHue: 1a00paTOPHbIH TPAKTUKYM Hopuisck, 1998 4
J12.8 |Capadanosa A 5. MarepuanoBe/ieHHE U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX Hopwuisck, 1999 31
MaTepuaioB: JIabopaT. IPakTUKYM
JI2.9 |noxpen. FO.T. MapouHUK cTalieil U CIIJIaBOB M.: HHOBaIIMOHHOE 10
JparyHoBa, MAaIIMHOCTPOCHHE,
A.C.3y04eHKo; cOoCT. 2016
Hparynos IO.T"., A.
3y6uenko, FO.B.
Kammpcxkwuii u gp.
JI2.10 [Cocr.: B.I'. Copokun, |Cranu u cruaBel: CripaBOYHUK M.: UnTepmer 5
M.A. T'epBacses, B.C. umxuHAPUHT, 2003
ITanees u np.; [lox pen.
B.I'. Copokuna, M.A.
T'epBacbeBa
JI2.11 |Ap3amacos b.H., MarepuanoBeneHue: yueOHUK /sl BTy30B M.: 40
Cunopun U.U., MammHocTpoeHue,
Koconanos I'.®. 1986
JI2.12 |aBt.-cocrt. E.H. 1{BeTHBIE METAIIIBI U CILIABBI: CIIPABOYHHUK H. Hosropon: 1
[Itanos, U.A. Benra-2, 2001
[lITanoBa
6.1.3. MeTonnueckue pa3padoTKku
ABTODEBI, COCTAaBHTEIH 3arnaBue, pa3MeneHue UznarensctBo, rox | Komma-Bo
JI3.1 |cocT. MarepuasnoBeeHre. BoIOop MaTepHaaoB U PeKUMOB Hopunsck, 2001 4
E.I'' KOHCTaHTHHOB; 00paboTKH, 00eCTIeYHBaOIINX MTOJTYYSHUE ONTUMAIBHBIX
Hopuibckuii HHAYCTp. [9KCIUTyaTal[HOHHBIX CBOMCTB JeTallei: METO. YKa3aHus K
UH-T NpaKkTHYecKor padote ans cryneHtoB  crer. 170900
JI3.2 |Hopunbckuii ungyctp. (Matepuanosenenne. Teopus U TEXHOJIOTUS TEPMUUECKON U Hopuieck, 2006 6
WH-T; COCT. XHMHUKO-TEPMHIECKON 0OPaOOTKH: METOIMIECKUE YKa3aHHs K
A S.Capadanona CaMOCTOSITENBHON paboTe
JI3.3 |Hopunsckuii uaaycrp. |Knaccudukarnus u MapkupoBKa 4yI'yHOB U yIJIEPOJUCTBIX Hopunsck: HUHY, 8
UH-T; cocT. A.. CTaJieli: METO/I. YKa3aHHsI K PAKTHUYCCKUM paboTam 2007
Capadanosa
JI3.4 |Hopunbckuii uaaycTp. |Knmaccudukaius, MapkupoBKa U CBOMCTBA IBETHBIX MeTaiioB  |Hopunsck: HUU, 28
HH-T; cocT. A.Sl. U CIUTAaBOB: METOJI. YKa3aHUs K MPAKTHYECKUM padoTam 2010
Capadanosa
JI3.5 |Hopunsckuii uaayctp. |Knaccudukarms, MapkupoBka 1 CBOMCTBA JI€THPOBAHHBIX Hopunsck: HUY, 49
uH-T; cocT. CapadaHoBa [KOHCTPYKIMOHHBIX CTajeli: METOA. YKa3aHUs K IPAKT. 2011
A. 5L pabortam
JI3.6 |Koncrantunos E.T. MeramoBenenue u TepMudeckast oopadorka: Jlaboparopusiii  |Hopuibck, 1994 37
OPaKTUKYM
JI3.7 |cocT. MarepuainoBeneHue. Beioop MaTepraioB 1 pe:KUMOB Hopunsck, 1997 4

E.I".KoHCcTaHTHHOB;
Hopunsckuii uagycTp.
UH-T

YIPOYHSIOLIEH TEPMHUUECKON 00pabOTKH: METO/. YKa3aHUs K
MPaKTHIECKUM padoTam




ABTOpBI, COCTaBUTEIH 3arnaBue, pa3MelieHne WznarensctBo, ron | Koauy-Bo
JI3.8 |Ocwunues O.E. MertannoBeieHUe TyTOIUIABKUX METAJUIOB U CIIJIaBOB HA UX M.: 5
ocHoBe: pekoMeHzoBaHo YMO By3oB PO By30B B kauectBe |MammHocTtpoenue,
yue0. mocobus Ui CTYJEHTOB By30B 2013

6.2. [lepeyeHnb pecypcoB HHGOPMAMOHHO-TEJIEKOMMYHHKAIMOHHO# ceTn "UHTepHeT"

21  [\nii-ftp\Education  S:\Kagpeapa TM u O

D2  |Hayuno-texnumueckwuii xypHas "Bompocsl marepuanoBenenust”  Hayuno-texamueckuit sxypHan « Bompocsr
Mmarepuanosenenus» https://elibrary.ru/title_about.asp?id=37686

23 [Mapounuk craneii u ciiagos  VHOOpMAHMOHHO-CIIPaBOYHBII HopTain Mapounuk craseit u ciwiasos http://www.splav-
kharkov.com/choose_type.ph

6.3.1 Ilepeyenb MporpaMMHOro odecrevyeHust

6.3.2 Ilepeyenb nHGOPMALUOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

6.3.2.2|Hayunas unpopmanmonnas 6udamorex. Xypuan "Marepuanosenerue” elibrary.ru/title_about.asp?id=7878

6.3.2.3|Kypnan "MarepuainoBeieHe U TepMHUYECKas 00paboTKa METaJIOB

6.3.2.4|3nexTponHble pecypchl m3aarensctBa «Elsevier: Scopus, ScinceDirect, FreedoomCollection: Corsiacto cormarieHuto o
CO3/1aHUN

6.3.2.5|NadhopMaoOHHO-CITPaBOYHBIN MTOPTAJ 0 METAJUTYPIHHU U IUTeiiHOMY mpou3BoacTByY http://metalurgu.ru/opisanie-
tehnologicheskih-protsessov-litya/

6.3.2.6|LlenTpambHsiii MeTauTideckuit moptan P® http://metallicheckiy-portal.ru/marki_metallov

6.3.2.7|UudhopMaIiMoHHO-CIIpaBOYHBIN TopTain MapouHuk cranei u crumaBos http://www.splav-kharkov.com/choose_type.php

6.3.2.8|ndopmarmonnsiii mpoekt Materiology.info http://materiology.info/

7. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JTUCHUIIJIMHBI (MOAY JIS)

7.1|Kommsrotep  (Intel Core 2 Duo E6550 2.33GHz, 1I'6 O3V, HDD 500 I'6);

7.2|npoextop Epson EB-485Wi ¢ uHTEpaKTHBHBIM 9KPAaHOM;

7.3|Muxpockomnsr MeTamiorpaduuecKie HHBEpTHPOBaHHbIe arperatHbie JlaboMet-U ¢ cucteMoii BU3yann3alui U KOMILIEKTaM
MUKpOLIH)OB - 3 mwrT.;

7.4|mukpockonsl MeTamutorpadpudeckue MUM-7 — 4 ., MMII-4 (1 wir.)

7.5|tBepmomepnr TK-14-260, TK-2M, TII-2M;

7.6|JTymer Bpunenst - 6 wT.

7.7|Ha6opbl MUKpOILTH(OB CIUIABOB.

7.8|YueOHble KHHO(DUITBMBL.

7.9]YuebHble mpe3eHTaln .

7.10{Harpesatensubie neun CHOJI (3 tur.)

7.11|MopenbHbIi TUTEHHBIA KOMITJIEKT.

7.12|Mopenu OTINBOK.

7.13|JTabGoparopHbie OETyHBI.

7.14|MastaukoBsie kKorpsl [TK-30, KM-0,5.

7.15

8. METOAUYECKHUE YKA3AHUA JJISA OBYYAIOIIUXCS IO OCBOEHUIO JTUCHHUIIIMHBI (MOY JIST)

S:\Kadenpa TM u O
Kypcosas pabora OFOCHOBAHUWE BbIBOPA KOHCTPYKIUMOHHBIX MATEPUAJIOB 1 PASPABOTKA PEXMMOB NX
TEPMMYECKOI OBPABOTKU JJIS NU3TOTOBJIEHU A leTAJ'[EVI MAIIIH 1 OBOPYIOBAHU A

METOJIMYECKHUE YKA3AHUS BBITIOJIJHEHUIO KYPCOBOM PABOTHI

BrinosnHeHne 3aqanuii nperycMarpuBaeT 000CHOBaHHBIM BEIOOp MaTepHana 1 ero 00paboTKH, B HAaMOOJIBIIEH CTeNeHN
00€eCIIeuNBaIONINX SKCILTyaTallOHHYIO HaJIe)KHOCTh U JIOJITOBEYHOCTH ACTANeH H KOHCTPYKIHNIT TEXHOIOTHIeCKoro obopynoBanus. B
3aaHuAX CHOPMYIMPOBAHBI XapaKTEPHbIC CBOHCTBA U SKCIUTyaTallHOHHBIE YCIOBUS KOHKPETHBIX JIeTaNeH, HCIOIb3yEeMBbIX IIPH
U3rOTOBIIEHUH JeTajell 000pyI0BaHUs METAJUTypTUUECKHUX 3aBOJOB.

Jlns penieHns 3agad He0OXOIMMO!

- IpOaHANM3UPOBATh YCIOBUS PAabOTHI AeTaneil (Harpy3ka U XapakTep ee MPUI0KeHHs, TeMIepaTypa U T.11.), YTO HO3BOJISET
OTIPEIEINUTh CBOMCTBO (ITPYIITYy CBOWCTB), 00€CHEYNBAIOIINX SKCILTYaTA[IOHHYIO HaJEKHOCTh U JONTOBEYHOCTh KOHKPETHOH 3aatuH;
- yKa3aTh BO3MOXKHBIE BHABI BEIXOJIA U3 CTPOS MM Pa3pyIIeHHIT AeTanel, nx Hanbolee BepOSTHBIC IPHIHHEI,

- IPOAHAIM3UPOBATH METOIBI M3TOTOBNIEHHUS IeTanu (JINThe, KOBKA, INTAMIIOBKA, CBAPKA, PE3aHUE) C YIETOM




TEXHOJIOTHYECKUX CBOMCTB MpPEAIaraeMbIX MaTepPHAIOB;

- U3 IpeJIaracMbIX MaTepUaaoB BEIOPATh CAMHCTBEHHO PHEMJIEMbIH 1 oOecrieyrBaroIIunii TpedyemMbie CBONCTBA, 0DOCHOBAB CBOIl
BBIOOD CPABHUTENHHOMN OLIEHKON MEXaHUYECKHUX, TEXHOJIOTUIECKHUX U IKCILTYaTal[HOHHBIX CBOMCTB BCEX MATEPHAJIOB,
NPEUIOKEHHBIX B 3aa4€;

- yKa3aTh TPYIITy BEIOPAHHOTO MaTepHalia Mo Ha3HAYCHUIO (KOHCTPYKIMOHHBIE, OOIIETO HiIH CIIEIHATU3UPOBAHHOTO HA3HAYCHUS,
MHCTPYMEHTAITbHBIC HJIH CTAJU CO CHEIHaTbHBIMHA (DM3MISCKUMU HIIM IKCILTYyaTalHOHHBIME CBOHCTBAMH), 0XapaKTePH30BaTh
OCHOBHBIC TPEOOBAHMS, IPEIBIBISIEMBIC K JTAHHOU IPYIINE CBOMCTB;

- IPUBECTH XUMUYECKHI COCTAB BRIOPAHHOTO MaTepHalia, yka3aTh CBOMCTBA B HCXOHOM COCTOSIHUH (COCTOSIHUHU MOCTABKH) U MOCTIe
MIPUMEHEHUS YIPOYHSOIIEH 00paboTKU (B TOTOBOM U3/ICIIHN);

- IPEUIOKUTh © 00OCHOBATH (B ClIyyae HEOOXOJUMOCTH) PEKHUMBI TEPMHUECKOM, XUMUKO-TEPMUUECKO 00pabOTKHU MM HAKIIIA,
CIIOCOOCTBYIOIINX JOCTHKCHHIO ONITHMAJIbHBIX YKCIUTYyaTAlIHOHHBIX CBOWCTB MaTepHana;

- 0XapaKTepU30BaTh BIUSIHUE JICTUPYIOMIUX JICMEHTOB B 00CCIICUCHIH CIICIIAATBHBIX U MEXaHMYESCKUX CBOWCTB CTAJM HJIM CIIaBa U
Ha MPEeBpalleHHs B IPOLIECCEe TEPMHUUECKON 00paboTKu







