MunucTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit deaeparnuu
denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00Pa30BaTEIBbHOE YUPEIKICHUE BBICIIIETO 00pa30BaHUS
«MoOCKOBCKH ABUAIMOHHBIH UHCTUTYT
(HaIII/IOHa.]'ILHLIﬁ I/ICCJIEI[OBaTeJILCKI/Iﬁ yHI/IBepCI/ITeT)»

YTBEPXJIAIO
[TpopekTop no yueOHOIi paboTe

Ko3zopes JI.A.
“15“  wurong 2020

PABOYAS ITPOI'PAMMA JUCHUIIJIUHBI (000133878)
MarepuajioBeIeHuE U TEXHOJIOTUU KOHCTPYKIIMOHHBIX MaTEPHUaJIOB 2

(VKazvleaemcesi HAUMEHOBAHUE OUCYUNIUHBL NO YUeOHOMY NIAHY)

HanpagsJieHue noaroroBku 22.03.01 MarepuaioBeicHHE B TEXHOJOTHH MaTePUAIOB
Kpamnpukanum BbInyCKHHKA bakanasp
IIpoduab noaroroBKU MarepuasnoBeieHHe ¥ TeXHOJIOTUS] HOBBIX MaTepUalioB

®opma 00yyeHHs OYHas

(ouHO, 0YHO-320YHOE, 3209HOE)

Boinyckaromasn kageapa TAOM

ObecneunBaromas kageapa TAOM

Kadeapa-pa3padoruuk padoueii nporpaMmMbl TAOM

IIpakTny. | JlaGopat Popma
Tpynoemkoctb, | Jlekuwuii, N ’ KCP, CPC, | Dx3aMeHOB, | MPOMEKYTOY-
Cemectp | 3.E. 3aHSATHIA, paoor,
qac. qac. qac. qac. yac. HOT'O
qac. qac.
KOHTPOJIst
8 5 180 32 32 16 0 64 36 €]
Htoro 5 180 32 32 16 0 64 36
MockBa

2020




PABOYASA ITPOI'PAMMA JUCHHUIIJINHBI

Pasnesnl paGoueii mporpaMmsl

NS

10.

Ilenu ocBoeHus AucHUIUIMHBL. [lepeueHb MIaHupyeMbIX Pe3yIbTaToOB 00yUEHUs.

MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM TPOrpaMMBI.

CrpykTypa u conepKaHue JUCLIUILINHEL.

IlepeueHb yueOHO-METOUUECKOTO 00ECTIEUEH NS Il CaMOCTOSATEIbHOM paboThl
oOyyaromuxcs M0 AUCLHUIUIUHE.

@DOH/ OIICHOYHBIX CPEJICTB IS IPOBEACHUS IPOMEKYTOUHON aTTECTAlMK O0YYarOIUXCS MO
JUCLIUILINHE.

[Tepeuenb OCHOBHOM M JONOIHUTEIBHON y4eOHOI IUTEpaTyphl, HEOOXOIUMOM JJIsi OCBOCHUS
JUCLUIUINHBIL.

[Tepedens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAMOHHON ceTh «HTepHETY,
HEOOXOIUMBIX JUIsl OCBOSHMSI JUCLIUILINHBL.

MeTtonnyeckue ykazaHus sl 00y4YaroUIuXcs 10 OCBOCHUIO IUCHUIUIMHBI.

[TepeueHb MHPOPMALMOHHBIX TEXHOJIOTUM, UCIIOIb3yEMbIX IIPU OCYLIECTBICHUH
00pa30BaTENILHOTrO MpoLECcca M0 AUCLHUILINHE.

Onucanue MaTepruanbHO-TEXHUYECKOH 0a3bl, HEOOXOIMMOMN AJIs OCYIECTBICHUS
00pa30BaTENILHOTO MpoLEcca M0 AUCLHUILINHE.

IIpuioxenns k paéoyeii nporpaMmme IMCHUIIIHHBI
[Ipunoxenue 1. AHHOTaNMs pabodel MporpaMMbl
[Tpunoxenne 2. [lpukpernennsie (aiibt

[IporpamMma cocraBieHa B cooTBeTcTBUHM ¢ TpedoBanusimu CYOC HUY MAMU, pazpabotanHOoro Ha
ocHoe ®I'OC BO no nanpasnenuto 22.03.01 MarepuanoBeaeHne 1 TEXHOJIOTHH MaTepUAJIOB

ABTOpPBI IPOTPAMMBI.

OBunHHUKOB A.B.

3aBenyrouuii odecneunBaroieil kapeapoit

TAOM

ITporpamma ogo6peHa:

3aBenyroumii Beimyckatomien kadeapoit TAOM  lupekTop BbIycKaroiero ¢uianaia
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1. IEJIX OCBOEHUSA JUCHUMIIJIMHBI. IEPEYEHDb [INIAHUPYEMbIX

KOMIIETEHIIUM Y PE3YJIbTATOB OB YUEHMSI.

[enbro ocBOEHUS TUCHHUILUIMHBI MaTepuanoBeieHie U TEXHOJIOTHMH KOHCTPYKIIMOHHBIX MaTepUalioB 2
SIBJISIETCS IOCTHIKEHHUE CISAYIOMUX pe3ysbTatoB ocBoeHus(PO):

N HIndp Pe3yabTaTt 00yyenust

1 3-1(TIK-11) 3HaTh TpPeOOBAaHUsSI TEXHOJOTMYHOCTH, OSKOHOMUYHOCTH, HAJEKHOCTH U JIOJITOBEYHOCTH,
9KOJIOTHUECKUX MOCIEICTBUH UX MPUMEHEHMS MPU MPOEKTUPOBAHUHU BBICOKOTEXHOJIOIMYHBIX
MPOLIECCOB

2 3-1(TIK-13) 3HaTe npaBriIa OQOPMIICHHS TEXHHYECKHX 3aJaHUI Ha BBHINIOJHCHHE M3MEPCHUH, MCIBITAaHHH,
HaY4HO-HMCCIIE0BATEILCKUX M OIBITHO-KOHCTPYKTOPCKHUX padoT

3 V-1(ITK-9) YMeTh pa3pabaTeiBaTh THUIIOBBIC TEXHOJIOTHYECKUE TIPOIECCH B 00JIACTH MaTEpHUATIOBEACHUS H
TEXHOJIOTUH MaTEePUaJIOB

4 V-1(IIK-11) | YMeTh TPOBOAWTH BBHIOOP MAaTepHAOB Ul 3aJaHHBIX YCIOBUHM OKCIUTyaTallid C YYeTOM
TpeOOBaHUI HAJEKHOCTH U JONTOBEYHOCTH, 3KOHOMUYHOCTHU

5 V-1(IIK-13) | YMerp HCHONB30BaTh CTaHAAPTHI W HOPMATHUBHBIC MOKYMEHTHI IIPH KOHTpPOJE KayecTBa
TPOIYKIUH

6 V-1(IIK-16) | YMeTh HCMOIBb30BaTh HA MPOHM3BOJCTBE 3HAHUS O TPAAMIMOHHBIX M HOBBIX TEXHOJOTHUCCKUX
Ipolieccax M OMNeparysx, HOPMATUBHBIX M METOAWYECKHX MaTepualaX O TEXHOJOTHYECKOM
MIOJrOTOBKE MPOU3BOJICTBA

7 V-2(IIK-16) | YMeTh HCMONB30BaTh CTAHAAPTHI U IPYTHE HOPMATHBHBIC HOKYMEHTHI IPH OLICHKE, KOHTPOJIE
Ka4yecTBa U CepTH(UKAIMU TPOAYKIIUU

8 B-1(TIK-9) BrnaneTs HEKOTOPBIMH HaBBIKAMH O Pa3pabdOTKe TEXHOJIOTHYECKHX IIPOIECCOB IIPOU3BOJCTBA
00pabOTKM MOKPHITHH, MaTepUaIoB U U3EIHH U3 HAX, CHCTEM YIPABICHHS TEXHOJIOTHIECKUMH
poueccaMu

9 B-2(TIK-11) | Biajetp OpHHIMOAME BBIOOpa MATEPHAIIOB [UIS SIEMEHTOB KOHCTPYKIIHHA M 000pY/I0BaHHS

10 B-1(I1K-13) | Biagerh HaBBIKAMH MOJTOTOBKM HAYyYHO-TEXHHUYECKON JMOKYMEHTALUH MNpU OGOpPMIICHUH
TEXHMYECKHX 3aJlaHNi Ha BHIOJHEHNE U3MEPEHNH, HCIIBITAHNH, HAyYHO-UCCIIEI0BATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX padoT

11 B-1(TIK-16) | Bnajetp HaBbIKAMH IO HCIIOJB30BAHUI0 HOPMATHBHBIX M METOJMYCCKHX MATEPHATOB TMpH

TEXHOJIOTHYSCKOI IMOATOTOBKE ITPOU3BOACTBA U ITPU BHCAPECHHUH HOBBIX TEXHOJIOTHI

[Tepeuncnennsie PO sBisiI0TCS OCHOBOM /7151 JOPMUPOBAHUS CIASAYIOIIMX KOMIETEHIINH

N

Hndp

KomMmnerenuus

1

IK-9

T'oToBHOCTH Y4aCTBOBATH B pa3pa60TKe TEXHOJIOTHYECKUX TMPOLCCCOB MNPOU3BOJACTBA H
06pa6OTKI/I HOKpBITHﬁ, MaTepuajioB U I/IB,Z[GJ'II/Iﬁ M3 HUX, CUCTEM YIIPABJICHUSA TCXHOJIOTUICCKUMU
ImponeccaMu

I1K-11

Cnoco0HOCTh NPpUMCHATb 3HAHUA 00 OCHOBHBLIX THUIIaX COBPEMECHHBIX HCOPTAaHUYECKHUX U
OpraHUYeCKUX MaTepuaioB, MNPUHIUIIAX BI)I60pa MaTepuaJIioB Ui 3adaHHBIX YCJIOBI/Iﬁ
OKCIUTyaTaluku € Y4Y€TOM Tpe60BaHPII7[ TCXHOJIOTHYHOCTH, S5KOHOMHWYHOCTH, HAACKHOCTHU H
JOJIIOBEYHOCTH, J3KOJOIHYCCKUX HOCJ'IG)ICTBI/Iﬁ HUX T[pPUMEHCHUA TIpU TPOCKTUPOBAHUU
BBICOKOTEXHOJIOTMYHBIX TPOLECCOB

IK-13

CnocoOHOCTh HCIIOJIL30BAThH HOPMATUBHBIC U METOAMYCCKUE MATEpHUAIbl JJIA MOATOTOBKU H
oQ)opMneHm[ TCXHHUYCCKUX SaIIaHHﬁ Ha BBIIIOJTHCHHUC HBMCpCHHFI, HCHBITaHHﬁ, Hay4YHO-
HCCJICAOBATC/ILCKUX U ONBITHO-KOHCTPYKTOPCKUX pa60T

I1K-16

CnocoOHOCT, MCITOIB30BATH HA MMPpOMU3BOJICTBE 3HAHUA O TPAAWOHUOHHBIX W HOBBIX
TEXHOJIOTUMYECKUX MpOoIecCax M OIepanuax, HOPMATUBHBIX WU MECTOAMYECKUX Marcpuajiax o
TEXHOJIOTHUECKOM TMOATOTOBKE IPOU3BOACTBA, KAYCCTBC, CTaHAAPTU3alIHUU H CepTI/I(pI/IKaHI/II/I
H3}16HHﬁ 1 ITPOLECCOB C JIEMEHTAMHN 3KOHOMHWYCCKOT'O aHaJIn3a

MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT' PAMMBI.

,HI/ICHI/IHJ'II/IHa MartepuajJoBeICHUE M TEXHOJOTHHM KOHCTPYKIHMOHHBIX MAaTEpPHAJIOB 2 SBIISICTCS

MPEALIECCTBYIOIIECH U ITOCIEAYIOIIEH [UIs CISAYIOIUX JUCIHILINH:

N

HpeumeCTBymume JAUCIUITITIHHBI Hocnenymume JAACIHUIITITHHBI
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1 TexHonoruueckoe obopymoBaHue B | ABTOMaTU3UPOBAHHBIE CUCTEMBI YMPABICHUS
mporeccax 00pabOTKHM  METAUTHYECKHUX | TEXHOJIOTHYSCKUMH MPOIIECCaMu
MaTepuaioB
2 MarepuanoBeneHue 51 texHonoruu | [IpenaumioMuas npakTuka
KOHCTPYKIMOHHBIX MaTepuaioB |
3 YyeOHas npakTuka 2 Hrorosas roc. arrecranus
4 dusnka u Mexanuka aedopmupyemMbix Tea | HoBbie KOHCTPYKIIMOHHbBIE u
GyHKIIMOHATBHBIE MaTepHuaibl (Marepuaisl C
0COOBIMH (DU3UKO-XMMUYECKUMH u
(U3HYECKUMU CBOMCTBAMH)
&) DKOJIOTHsI
6 HayuHble 0CHOBBI MaTepHaJIOBEICHUS
7 OO6m1as xumusi 1 HeopraHudeckass XUMHUS
8 TenmoTexHuKa U OCHOBBI TEIUIONEpeaaun
(TenoBble MpPOIECCHI U arperaThl)
9 VYuebHas npakTuka |
10 Opranuzanus WHKEHEPHOT O Tpyaa
(OcHOBBI ~ MHXKEHEPHOW WM HAy4YHOHU
JeSITeTbHOCTH)
11 ConpoTuBieHHE MaTepUAIOB
12 Jeranu MaIlliH u OCHOBBI
KOHCTPYUPOBAHHMSI
13 Mertponorus, CTaHapTU3aAIUS u
cepTuduKamus
14 IIpon3BoiCTBEHHAs PAaKTHUKA
15 BBenenue B aBUHAMOHHYIO U PAKETHO-
KOCMHYECKYI0 TEXHUKY
3. CTPYKTYPA U COAEP KAHUE NUCHUIIJINHBI
OOmas TpyJ0eMKOCTh TUCIUIUIMHBI COCTABISET S 3aueTHBIX(bIe) eauuui(bl), 180 gaca(oB).
Mopayab Paznen Jexkuuu | IpakTuy. Jlabopar. KCP | CPC Bcero Bcero ¢
3aHATHUA paﬁOTLI qacoB IK3aMECHaAMHU
Hu
KyPCOBBIMH
8cem. TTO u ATIOMHHUI U CIUIAaBBI HA 16 0 12 0 10 38 180
[IBMetCrnaBsl. €ro OCHOBE
TuTtaH U CIUIaBbI HA €70 8 4 4 0 6 22
OCHOBC
JKapornpousble CIIIaBsl Ha 8 8 0 0 6 22
OCHOBE HUKCJISL
IIpakTKyM 1O TEXHONOTHU 0 20 0 0 12 32
TEPMHIECKOIT 00paboTKN
Bcero 32 32 16 0 34 114 180
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3.1.Conep:xkaHue (IUIAKTHKA) TUCHUIIHHBI
B pazoene npueooumcs nonnwiil nepeuerb OUOAKMUYecKuUx eOuHUY, NOONEHCAUUX YCEOEHUIO NPU U3YUeHUU

OAHHOU OUCYUNTUHDL.

- 1. CpolictBa amoMuHusA. B3anMoJeHCTBUE QIIOMUHUSI C JIETUPYIOIIMMHU 3JIEMEHTAMHU U

HPUMECSIMU.
- 2. Knaccugukanust 1 MapKupoBKa aJFOMUHHUEBBIX CIIIIaBOB.
- 3. Texunueckuii amoMunuid. Cocras, CTPyKTypa, CBOWCTBA.

- 4. Tepmuuecku HeynpouHsieMble nedopmupyemblie craBbl. CruiaBsl cuctemsl Al-Mn. Cocras,

CTPYKTYpa, CBOMCTBA.
- 5. Crnassl cucreMsl Al-Mg. Cocras, cTpyKTypa, CBOICTBA.

- 6. Jlepopmupyemble TEpMHUYECKH YIpoOuHsiemble cIutaBbl. OOmas XapakTepHCTHKA

YIPOYHSIONIEeH TepMudeckoii 00padoTku. Crutael cucteMbl Al-Cu-Mg (ypamtoMuHB!).

- 7. Crnassl cucrembl Al-Mg-Si (aBuanm). Crtasel cuctembl Al-Mg-Si-Cu. CoctaB, pexumbl

YIPOUHSIOLIEH TepMUYIECKON 00pabOTKH, CTPYKTYypa, CBOMCTBA.

- 8. CrmnaBsl cuctembl Al-Cu-Mn. CocTaB, peXUMBI YIIPOUHSIOMIEH TEPMHUYECKON 00pabOTKH,

CTPYKTYypa, CBOMCTBA.

- 9. CmnaBel cuctemsl Al-Zn-Mg-Cu. CoctaB, pesKuMbl YIPOUYHSIONIEH TEPMUYECKON 00paboTKH,

CTPYKTYypa, CBOMCTBA.

- 10. CrnaBel cuctemsl Al-Zn-Mg. CoctaB, peXXUMbl YIIPOUHSIOIIEH TEPMUUECKOM 00pabOTKH,

CTPYKTYypa, CBOMCTBA.

- 11. CrnaBsl cucrembl Al-Mg-Li. CocrtaB, pexuMbl YIpOUHSIOIIEH TepMHUUYecKoi 00paboTKH,

CTPYKTYypa, CBOMCTBA.
- 12. Jluteiinbie crutaBbl. CrutaBbl cuctembl Al-Si (crmymunsn). CoctaB, CTPYKTypa, CBOMCTBA.
- 13. OGnacT npuMEeHEHUsI ATFOMUHHUS U €0 CIUIaBOB.

- 14. CroiicTBa TuTana. BzanmoselicTBue TUTaHA ¢ JIETUPYIONMMHE dlieMeHTaMu. Kiaccugukanms

TUTaHOBBIX CILIABOB.
- 15. Tepmuyeckast 00pabOTKa TUTAHOBBIX CIUTABOB (OTXKHUT, 3aKajKa, CTAPEHHE).

- 16. Jlebopmupyembie o-, mceBmo-o-, (a+f)-, mceBmo-f- um P-craBel. CocTaB, pexXUMBI

TEPMUYECKON 00pabOTKH, CTPYKTypa, CBOWCTBA.
- 17. JIuretinbie criaBel. CocTaB, peKUMbI TEPMUYECKON 00paOOTKH, CTPYKTYypa, CBOWCTBA.
- 18. ObnacT nprMEeHEeHUsI TUTaHA U €T0 CILIaBOB.
- 19. CpoiicTBa HuKes1. B3aumoneiicTBre HUKENS ¢ JIETUPYIOIUMU JIEMEHTAMH U TPUMECSMH.

- 20. Texanueckmii Hukenb. CoctaB u cBowcTBa. Kimaccudukanust 1 MapKHpOBKa CIUIAaBOB Ha

OCHOBC HHKCJIA.

- 21. IlpuHIMOBI JErHpOBaHUS >KAPOMPOYHBIX HUKEJIEBBIX CIUIaBOB. BiusHME Jerupyronmx

9JICMCHTOB Ha XapOoIIpOYHOCTb.

- 22. Tepmuyeckast 00pabOTKa CIIaBOB (TOMOTECHU3UPYIOIIUNA OTXKHT, 3aKaJTKa U CTApEHUE).
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- 23. Jlepopmupyemsbie cruiaBbl. CocTaB, PeKHMBI YIPOUYHSIOMIEH TEPMHYECKOM OOPaOOTKH,

CTPYKTYpa, CBOICTBA.

- 24. Jlureitnpie cruiaBbl. CocTaB, peKUMBI YIPOUHSIONMIEH TEPMHUUYECKOH 00pabOTKH, CTPYKTYpa,

CBOWCTBA.
- 25. O6acT MPUMEHEHUS KapOIMPOUHBIX CITIABOB HA HUKEJICBOW OCHOBE.

- 26. TexHonmornveckas JOKyMEHTalls [0 TEPMUYECKOM 00paboTke aedopMUpyeMbIX

AJIFOMUHHEBBIX CILJIABOB.
- 27. OCHOBHBIE IPUHIMITBI pa3pabOTKH TEXHOJOTMYECKHX KapT TEPMHUYECKON 00pabOTKH.

- 28. OCHOBHBIE IPUHIIMITHI BEIOOPA PEKUMOB TEPMHUYECKON 00pabOTKH.

3.2 Jlexkuun
Ne Paznen Oonbem, Tema JieKimn Jnpakr.
n/n JUCIUIIINHBI 4acoB eMHUIbI
1.1. Anromunuii u 1,2,3,5
1 CILIABLL HA Cro 4 TepMudecku HeympoUyHseMbIe AehopMUpyeMbIe aTFOMHHUCBBIC
OCHOB® CIIJIABEI.
1.1. Anromunuii u 6,7,8
2 CILIABLL Ha Cro 4 JleopmupyemMbie TEPMUYCSCKH YIIPOUHICMbIC ATFOMUHUCBBIC
OCHOBE CIUIaBbI CPEHEH POYHOCTH.
1.1.AnroMuHuA 1 9,10
3 CILIABLL HA Cro 4 JeopmupyemMbie TEPMUYCSCKH YIIPOUHICMbIC ATFOMUHUCBBIC
OCHOBE CIUIaBbI BEICOKOM MTPOYHOCTH.
1.1. Anromunuii u .. . 11,12, 13
4 CIUIABLL Ha ero 4 Jedopmupyemble cynepi€rkue u JTUTEHHbIE CIIJIABbI HA OCHOBE
OCHOBE ATIOMUHHSL.
1.2.Tutan n . 14, 15
5 CIITABLL Ha €ro 4 OO11re cBeieHHs O TUTAHOBBIX CIIABAX U UX TEPMUUECKON
OCHORE o0OpaboTke.
1.2.Turan u 16,17, 18
6 CILIaBEL HA €T0 4 HehopMmupyemble 1 TUTEHHbBIE CIUIABBl HA OCHOBE THTaHA.
OCHOBE
1.3.2KaponpouHnsie 19, 20, 21,
7 CLTABLL HA OCHOBE 4 OO6mmpe cBeeHNs 0 HUKEIIE, CIUIaBax Ha ero OCHOBE U UX 29
HUKess TepMHUUECKOi 00paboTKe.
1.3.XKaponpounsie 23,24, 25
8 CIIJIaBBEI HA OCHOBE 4 Jedopmupyembie 1 TUTSHHbBIC CIUTABbI HA OCHOBE HUKEJIS.
HUKEIA
Hroro: 32

3.3.Conep:xanue JIeKIUH.
1.1.1. Tepmuyecku HeynpouHsieMble 1eopMupyembie ajloMuHueBbIe ciiiaBbl. (A3: 4, CPC: 1)
Tun gexnmun: MHpopMamoHHas JIeKIus

®opma opranm3aumm: JIekums

1.1.2. dedopMupyembie TePMUUYECKH YIPOYHsSieMble ATHMHUHHEBBIE CIVIABBI CpedHel NMPOYHOCTH.
(A3:4,CPC: 1)

Tun gexuun: MHPOpMAITMOHHAS JISKITHST
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®opma opranm3aumm: JIekuus

1.1.3. le¢popmMupyemble TepMUYECKH YNIPOYHSieMble AJIIOMHHHEBbIE CIUIABbI BHICOKOW NMPOYHOCTH.
(A3:4,CPC: 1)
Tun nexuun: Nadopmanronnas gexys

®opma opranm3anmu: JIekius

1.1.4. lepopmupyemble cynepiérkue u JJuTeiHbIe CIUIABbI HA 0OcHOBe anomunms. (A3: 4, CPC: 1)
Tun nexumnn: Nadopmarnrionnas gexys

®opma opranmsanun: JIekys

1.2.1. O0uue cBeileHUsI 0 TUTAHOBBIX CIIaBaX M X TepMuYecKoi odpadorke. (A3: 4, CPC: 1)
Tun gexnmun: MHPopManmoHHas JIeKIust

®opma opranmzanun: JIekys

1.2.2. lepopMupyemble U JuTeiiHbIE CIUIABbI HA 0CHOBe THTaHA. (A3: 4, CPC: 1)
Tun gexnmun: MHPopManmoHHas JIEKIHsI

®opma opranusanmu: JIekus

1.3.1. O0mme cBegeHUsl 0 HUKeJIe, CIUIABAX HA €ro OCHOBe M MX TepMHU4ecKoll o0padotke. (A3: 4,
CPC: 1)

Tun nekuun: MudopmarmonHas JexIus

®opma opranu3aumm: JIekums
1.3.2. ledopmupyemble U TuTeliHbIE CIJIABBI HA 0CHOBe HUKeNs. (A3: 4, CPC: 1)

Tun nekuun: MadopmarimonHas Jexius

®opma opranm3aumm: JIekums

3.4.JlpakTuyeckue 3aHATHS

Ne Paznen Oobbem, JAupakr.
Tema npakTHYeCKOT0 3aHATHS
n/n | JUCHUTIMHBI 4acoB eTMHULbI
1.2.Tutan u Br160p pexnmMoB 00€3B010pOKHUBAIOIIETO BAKYYMHOTI'O OT/KUTa 16, 17,18
1 CIUIaBBI HA €TO 4 o1y haOpUKaTOB U SJIEMEHTOB KOHCTPYKIIUK U3 THTAHOBBIX
OCHOBE CILJIABOB.
2 1.3.2Kaponpoun 4 OrieHka 00pa3oBaHust 6-(ha3bl B )KAPOIPOYHBIX HUKEICBBIX CIUIaBaxX 21,22
bI€ CIUIABBI HA HA OCHOBE 3JICKTPOHHOW TEOPHH JISTUPOBAHHSL.
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OCHOBE HUKEJISI
1.3.XKaponpoun . 21, 23, 24
[Tporao3upoBaHue XapaKTEPUCTUK JTUTEIBHON IPOYHOCTH
b€ CIUIaBBl Ha 4
YKApPOIPOYHBIX HUKEJIEBBIX CIIJIABOB.
OCHOBE HUKEJs
1.4 .IIpakTuxym . . 26
H3y4yeHune TeXHOJIOTHYECKOH TOKYMEHTAIMN TePMHYECKOi
10 TEXHOJIOTUU
TeDMITIECKOIL 8 00paboTku nosrypadbpukaToB U3 1eGOpPMUPYEMBIX TEPMUUECKH
p YIPOYHSAEMBIX aJTIOMUHHEBBIX CILIABOB.
00paboTKH
1.4 .IIpakTuxym 27
0 TEXHOJIOTUU N .
. 6 Pa3paboTka TEXHOJOTMYECKOH KapThl TEPMUUECKOI 00paboTKy.
TEpPMHYECKOH
00paboTKH
1.4 IIpakTuKy™M 28
IO TEXHOJIOTHH 6 Br160p TEXHOIOTHYECKOTO peXXIMa TEPMIYECKON 00pabOTKH
TEPMUYECKOM JIeTa "I WK noixydadbpukaTa.
00paboTKH
Hroro: 32

3.5.Conep:kanue NPAKTHYCCKHUX 3aAHATHI
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1.2.1. Boi0op pe:xumMoB 00€3B00POKNBAIOIIET0 BAKYYMHOI'0 OT:KUTa M101y(adpuKaToB U
3J1eMeHTOB KOHCTPYKIMI M3 THTAHOBBIX cIu1aBoB. (A3: 4, CPC: 2)

®opma opranmsanuu: [Ipakrnyeckoe 3aHsTue

Onucanue: Ha ocnosanuu TCOPCTHUYCCKUX CBeﬂeHHﬁ, H3JIOKCHHBIX B MCTOAUYCCKUX YKA3aHHUAX
CTYJICHTBI PACCUMTHIBAIOT PEKUMBI BAKYYMHOT'O OTXKHI 1OJTy(haOpUKATOB U3M TUTAHOBBIX CILIABOB,
00eCIIeUNBAOIIHE JOCTIKEHHE Oe30MaCHBIX KOHIICHTPAIMI BOJJOPO/IA.

1.3.1. Ouenka oopa3oBaHus 6-(ha3bl B :KAPONPOYHBIX HUKEJIEBBIX CIJIABAX HA OCHOBE YJIEKTPOHHOI
Teopuu Jierupoanusi. (A3: 4, CPC: 2)

®opma opranmsaumu: [Ipakruueckoe 3aHsTHE

Onucanue: CTy,Z[eHTBI Ha OCHOBaHUHN MOACIIH, H3J10KEHHOU B MCETOOUYCCKHX YKa3aHUsIX,
PaCcCUUTBHIBAIOT BEPOATHOCTDH 06pa303aH1/1;1 (5-(1)83131 B JKapOIPOYHbIX HUKCJICBLIX CIIJIaBax 3a1aHHOT'O
IperogaBaTciicM COCTaBa.

1.3.2. IIporuo3upoBanue XapaKTePUCTHK [UIUTEIbHON MPOYHOCTH KAPONPOYHBIX HUKEJIEBbIX
cmiasoB. (A3: 4, CPC: 2)

®opma opranmsaumu: [Ipakrnueckoe 3ansTre

Omucanue: CTyJeHTbl HA OCHOBaHUH MOJEIH, U3JI0KEHHONW B METOANYECKUX YKa3aHUAX, CTPOSIT
TEOPETHUUECKHE KPUBBIE ATUTENbHON poyHocTH ciuiaBa JKCOY B koopauHarax lgo — gt u
[IPOTHO3ZUPYIOT 3HAYEHHUE JJIUTEILHON POYHOCTH ISl IaHHOM TUIaBKU MPH 33JJaHHOU TeMIeparype.

1.4.1. U3yuyeHue TEXHOJIOTHYECKOM IOKYMEHTAIIMH TePMUIeCKOii 00padoTKu nosygadpuKkaToB u3
AegopMupyeMbIX TEPMUYECKH YIIPOUHsIEMbIX AJTIOMUHHEBBIX cIL1aBoB. (A3: 8, CPC: 4)

®opma opranmsaumu: [Ipakrnueckoe 3ansatue

1.4.2. Pa3pa0doTka TeXHOJI0TH4YeCKOil KapThl TepMuyeckoii 00padoTku. (A3: 6, CPC: 4)
®opma opranmsaumu: [Ipakrnueckoe 3ansatue

1.4.3. Bb10Op TEXHOJIOTHYECKOI0 PeKUMA TePMUYECKOH 00pad0TKH AeTa—JIM WM noaydadpukara.
(A3:6,CPC: 4)

®opma opranmsaumu: [Ipakrnueckoe 3aHsaTre

3.6.J1abopaTtopHbIe padoThI

Ne Paznen HaumenoBanue n1adoparopHoii HaumenoBanue Oo0bem, | Jdupakr.
/0 | AMCHMIUIMHBI padoThI JladopaTopuu JacoB eTHHHIIBI
1.1.Amomunan | BnusiHue HeM30EKHBIX IPUMECEH Ha MartepuanoBeeHue U 1,2, 3
1 | #iuciuaBsl Ha | CTPYKTYpY M CBOWCTBA TEXHUYECKOTO TepMHuyeckast 0opaboTka 4
€ro OCHOBE IIOMHHHUSL.
1.1.Amomunu | CTpykTypa U CBOICTBAa TEPMHUECKU MarepuanoBeqeHue u 3,4,5
2 | i ¥cmIaBel HA | HEYNPOYHSIEMBIX aTIOMUHHUEBBIX TepMHuUeckast oopaboTka 4
€ro OCHOBE CILJIaBOB.
1.1.Amomunu | CTpykTypa U CBOICTBAa TEPMHUECKU MarepuanoBeeHue u 6,7,8,09,
3 1 ¥ CIUIaBbl HA | YIPOYHSIEMBIX aJJFOMUHUEBBIX TepMu4deckas 00paboTka 4 10, 11, 12,
€ro OCHOBE CIUIABOB. 13
1.2.Turan u . MarepuaaoBecHUE 1 14, 15, 16,
4 CIUTaBHI Ha €TO CTpyKTypa 1 CBOVCTBA OTOMKEHHEIX TepMHudeckas 00paboTka 4 17,18
OCHORE TUTAHOBBIX CILIaBOB.
Hroro: 16

Bepcus: AAAAAAB38gM Koa: 000133878



3.7.Conep:xkanue J1a00paTOPHbIX padoT
1.1.1. Bausinne Hen30e:KHBIX MPUMeceii Ha CTPYKTYPY M CBOMCTBA TEXHUYECKOTo amioMuHus. (A3: 4,
CPC: 2)
®opma opranusanuu: JlaboparopHas padota

Omnucanue: CTyeHTa o1 pyKOBOJCTBOM IPENOAaBaTeNs N3yYEeHAIOT MUKPOCTPYKTYPBI U
CBOWCTB ONBITHBIX CIIaBOB cucteM Al - Fe, Al - Si u Al - Fe - Si, a Takxke cTpyKTyphl U CBOMCTB
HEKOTOPBIX MAPOK TEXHHYECCKOTO ATFOMUHHS.

1.1.2. CtpykTypa H cBOHCTBAa TEPMHYECKH HEYNIPOUYHsIEMbIX aJJIOMHHHEBBIX cIUIaBoB. (A3: 4, CPC:
2)
®opma opranuszanuu: Jlaboparopuas padbora

Omucanne: CTyJeHTBI IO, PyKOBOACTBOM IIPETIOABATEINS 3HAKOMSATCS C COCTABOM, CTPYKTYPOH,
TEpMOOOPAOOTKON 1 CBOMCTBAMU TEPMUUECKH HEYIIPOUHSIEMbIX AJTFOMUHHUEBBIX CILJIABOB.

1.1.3. CTtpykTypa H cBOHCTBAa TEPMHYECKH YIIPOUHsIeMbIX AJJIOMUHHMEBBIX cI1aBoB. (A3: 4, CPC: 2)
®opma opranuszanuu: Jlaboparopuas padora

Onucanue: CTy€HTHI IO PyKOBOACTBOM HPETIOIaBATENS 3HAKOMSITCS ¢ XUMHUYECKUAM U
(ha30BBIM COCTaBOM aBHAJICH U TyPATIOMUHOB, HX CTPYKTYPOH U TepMOOOpabOTKOM, a TakkKe C
muarpammamu cocrosaust Al-Mg-Si u AI-Cu-Mg.

1.2.1. CTpykTypa 1 CBOHCTBA OTOXKKEHHBIX TATAHOBBIX CILIABOB. (A3: 4, CPC: 2)
®opma opranuzanuu: Jlaboparopuas padora

Onucanne: CTyeHTHI TI0J] PYKOBOJICTBOM IPEIIOIABATENS M3yUYar0T TUTIOBBIE MUKPOCTPYKTYPhI
TUTAHOBBIX CIUTABOB Pa3HBIX KJIACCOB, OMPEIEIISIOT Pa3Mephl CTPYKTYPHBIX COCTABISIOMINX OeTa-
MPEBPALLIEHHON CTPYKTYPBIL.

3.8.KourpoJn camocrosiTesibHOI padoTsl (KCP)

Ne Paznen Oo0bem, Tema KCP
n/n JUCIHIIMHBI 4aCcoB
Hroro:
3.9.Conep:xkanne KCP

3.10.KypcoBbie pa6oThI ¥ MPOEKTHI MO TUCHHILINHE
1.1. Pa3paGoTka TeXHOJIOIrMU TEPMHUYECKOIl 00padOTKHU

Temaruka: Llens KypcoBoil pabOTHI - MPUBUTH HEOOXOIUMbIE HABBIKU B 001aCTH pa3pabOTKU U
MPOEKTUPOBAHUS TEXHOJIOTMYECKOr0 Mpoliecca TePMUIECKON 00paboTKN KOHKPETHBIX M0y (habpruKkaToB
WM U3/IeNTUi aBUAIIMOHHOTO Ha3HAYEHUS.

KypcoBas paboTa COCTOHT U3 CIIETYIOIIIX OCHOBHBIX Pa3/IeioB:

. 3aJJaHHEe Ha IPOEKTUPOBAHNE KOHKPETHOIO TEXHOJIOTMYECKOTO MIPOLECCa TEPMUIECKOM
00paboTKu;

. CBOMCTBA IPUMEHAEMBIX CTAJIEH U CILIABOB;

. BBIOOP TUPEKTUBHOM TEXHOJIOTUH U ONMCAHUE TEXHOJIOTMUECKUX IPOIIECCOB,
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. BBIOOp 00OPYIOBAHUS;

. pa3paboTka MapIIpyTa;

. pa3paboTKa TEXHOJIOTHUYECKUX KapT JJIsl TPYIIIBI IeTaJIeH WU 1oTyhaObprKaToB.
[TosicauTenbHas 3anucka coaepxuT 30 - 50 cTpaHuI] TEKCTa C WIITFOCTPALUSIMH.

Tpynoémkocts(CPC): 30
IIpuxpensennsle ¢aiijbl: PazpaboTka TeXHOIOTHH TepMHUUYECKON 00padoTku.doc

TunoBble BApUAHTHI:

3.11.IIpoMe:kyTOUHAN ATTECTALUA
1.

IIpukpensennnie aiabi: Jx3amed (8 cemectp).doc

4. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA J1JIA
CAMOCTOSTEJIbHON PABOTHI OB YYAIOIIINXCA IO JUCHUILINHE

1. OcHOBHAs U IOTIOJTHUTEINBHAS JIUTEPATYpa 110 JUCLHUILTIHE
2. Pecypcbl HHGOpPMaIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «THTepHeT.
3. Pecypcbl HayuHO-TexHHUYecKoi Oubmmnorexkn MAU.

4. InopmativioHHbIe CTEH b KadeIphl.

S. ®OHJI OIIEHOYHBIX CPEJCTB JJIS TPOBEJEHUS ITIPOMEXYTOYHOM
ATTECTAIMHU OBYYAIOIIIUXCA ITO JUCIUIIVIMHE

Onucanue nokasarened, KpUTEpUN OLIEHUBAHUSI KOMIIETEHIIMI M ONMUCAaHUE KAl OLICHUBAHUSA
OCYIIECTBISIIOTCSI B COOTBETCTBUU C llomoskeHwemM o OamIbHO-PEUTUHTOBOM CHCTEME OIICHKU
pe3ynbTatoB oOydeHus ctyneHtoB no puciuruimie ([Ipukaz Ned2 ot 04.04.2014 «O6 yTBepkIeHUU
MOJIOKEHUS «PEUTHHT IO TUCITUTIITUHEY ).

Jlist olleHUBaHUSI UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN O0yUYaOIIUXCS

UCHOJIB3YIOTCA cienytomue kKputepun no 100-6aibHOM miKae:

1. dopmynupoBaHue npeacTaBlieHHON HHOpMaLK B BUJE MPOOIEMBI;
2. Tlpemnoxenue criocoda penieHus MpoOIeMbl;

3. OO6ocHOBaHHE CTIOCO0A PEIICHHSI TPOOIIEMBI;

4. ]JlemoHcTpalus croco0a pemeHus mpooIeMBbl.

OneHuBaHue OCYIIECTBISIETCS M0 CAEAYIOLIEH IIKae:

100-6anpHas mIKana PesynbraT ocBOCHUS
MmeHee 40 Kpurepuii He chopmupoBan
41-70 Kputepuii 4eTKo He BbIpaXKeH
71-100 Kpurepuii BepaxeH 4yeTko
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I[J'IH OLCHUBAHUSA CUTYAIITHOHHBIX 3a,[[aHHfI HCIIOJIB3YCTCA CICAYIOIas HIKaia:

100-0ayuipHas mkaia

PCSYJ'IBTaT OCBOCHU

menee 30

00y4aroIIUIACS HE MOKET CHOPMYIUPOBATH

pobeMy, PeICTaBICHHYIO B 3aJaHUN

31-50

oOyuyatromuiicst GopMyJIUpyeT NOCTABICHHYIO
3a/a4y, y Hero copMUpPOBAHbI
M30JIMPOBaHHBIC 3HAHUS U YMEHUS, OJTHAKO
OTCYTCTBYIOT UHTETPUPOBAHHbBIC TOHATHUS U
HaBBIKH, B Pe3yJIbTaTe YEero JIOMYLICHbI

OIINOKHU B PCUICHUHU U 3aJaHUC HC BBIIIOJIHCHO

51-80

3aJJaHH€ BBIIIOJIHEHO, 00yJaroLuiics
MIPUMEHSIET 3HAHUSI ISl peLIeHUs
IIOCTaBJIEHHOW IIPOOJIEMBI, OJIHAKO HE
c(OpMHPOBAHBI KOMIIETEHIIUH, BCIIECTBUE
4ero 00y4aroIuiicst UCIIBITHIBACT 3aTPyAHEHUS

B ICMOHCTpalun crmoco0oB peliCHud 3aga49u

81-100

3a1aHUC BBIITOJIHCHO KaK B TCOPCTUYCCKOM,
TaK U B [IPAKTHUYCCKOM ILJIAHC, o6y11a10m1/11710;1
JICTKO AEMOHCTPUPYET CBOKO KOMIIECTCHTHOCTDb

10 JAaHHOMY BOIIPOCY

@DOH/IBI OIICHOYHBIX CPEJICTB, MO3BOJISIFOIINE OLICHUTH Pe3yJIbTaThl 00y4eHHUsI, BKIIOUAIOT B CeOs:

"  BOIIPOCHI K HpOMe)KYTOqHOﬁ aTTCCTallkuH.

HepequL KOMIIETEHITUM U dTaIlbl UX q)OpMI/IpOBaHI/ISI IMPUBCJICHLI B cnenyfomeﬁ Ta6J'II/ILIeI

Jtanbl (l)OpMP[pOBaHHﬂ KOMIICTCHIIUH

YMeTh pa3pabaThiBaTh THUIOBBIE TEXHOJIOTHYECKHE
OpoIlecChl B O0MACTH  MAaTepHANOBENCHUSI U
TEXHOJIOI'MU MaTEpUajIoB

Brnagetp HEKOTOpPHIMH HaBBIKAMH 1O pa3paboTke
TEXHOJIOTHYECKUX  TPOIECCOB  IPOM3BOJACTBA U
00paboTKU MOKPHITHH, MATEPHATIOB U H3JCIUIl U3
HHX, CHCTEM YIpABJIEHHS  TEXHOJIOTHUECKUMHU
nporeccamu Cemectp - 8

Mudgp KomnereHnus

IK-9 loToBHOCTH y4acTBOBaTh B pa3paboTke
TEXHOJIOTUYECKHUX TPOIIECCOB MPOMU3BOJICTBA
n 0O0pabOTKM TMOKPHITHH, MaTepuajioB |
M3JeNuid U3  HHUX, CHUCTEM YIpaBIECHUS
TEXHOJIOTHIECKUMH TPOIIECCaMU

MK-11

CrocoOHOCTP  TPUMEHSTH  3HAHUSI 00

OCHOBHBIX THITIaX COBPEMEHHBIX
HEOPraHN4YCCKUX )51 OpPraHn4eCKux
MaTepuaioB, OpyuHOUIIaX BBI60pa

MaTepuaioB JIIsL 3aJJaHHBIX yCHOBI/Iﬁ
OKCIUTyaTaluu C yY4ueTOM Tpe60BaHPII>i

TEXHOJIOTUYHOCTH, SKOHOMHYHOCTH,
HaJIe)KHOCTH u JIOJITOBEYHOCTH,
9KOJIOTHYECKHUX MOCJIEACTBUI 170
MIPUMEHECHUS npu MIPOEKTHPOBAHUHT

BBICOKOTECXHOJIOTUYHBIX ITPOIECCOB

Jlekmuu:

1. Tepmuyecku HeynpouyHsemble nehopMupyeMbie
ATFOMUHUCBBIC CILIABEHL..

2. Hedopmupyemble TEPMHYCCKH YIPOUYHSICMBIC
ATFOMUHHUCBBIE CIIJIABBI CPEIHEH MPOYHOCTH. .

3. Jledbopmupyemple TEpPMHUYECKH YIPOUHSIEMBIE
ATFOMUHHUCBBIE CIIJIABBI BBICOKOM MPOYHOCTH. .

4. Jlebopmupyemble cynepiaérkue W JIUTEHHBIC
CIUIABbI HA OCHOBE aJTFOMHUHHSL. .

5. OOmme cBeaeHUS O THUTAHOBBIX CIIaBaX M HX
TEepMHYECKOH 00paboTKe..

6. JlebopMupyemMble U JIUTCHHBIC CIUIABBI HA OCHOBE
THTaHAa..

7. OO0mue cBeIeHUs O HHKele, CIUIaBaX Ha €ro
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OCHOBE M X TEPMHUUECKOH 00paboTKe..

8. Jlepopmupyemble U JUTEHHBIC CIUIaBBI HA OCHOBE
HUKEJISL..

JlabopaTopHbIe pabOTHI:

1. BiusiHne Hen30eXHBIX NPUMEcel Ha CTPYKTYpY M
CBOHCTBA TEXHUYECKOTO AITIOMHUHUSL. .

2. Crpykrypa u CBOMCTBa TEPMHUUYECKU
HEYNPOYHSEMBIX AIFOMUHHEBBIX CILIABOB..

3. CTpykTypa u CBOICTBA TEPMHUUECKH YIIPOTHACMBIX
QTIOMUHHEBBIX CIUIABOB..

4. CTpyKTypa U CBOWMCTBA OTOXOKEHHBIX THTAaHOBBIX
CILIaBOB..

3 IK-13 CIIOCOGHOCTh HCIIONB30BaTh HOpPMATHBHble | SHATH TPaBUIIA O‘bOPMHeHHf TEXHIUCCKHIX 3aannH
W METONMYECKMe  Matepuansl i | HA BBUIONHCHUC M3MCPCHHH, MCHIbITaHMWii, HayuHO-
TOATOTOBKH M OhOPMIEHNs TeXHmuecknx | MCCACHOBATEIECKUX M OIBITHO-KOHCTPYKTOPCKHX
3aJaHUH  Ha  BBINOJHEHUE  W3MEPEHMH, pabot
WCITBITAHMH, HAYMHO-HCCIENOBaTeNbekiX 1 | Y METh HCIIONb30BATh CTAHAAPTHl W HOPMATHBHBIC
OTIBITHO-KOHCTPYKTOPCKHX PaboT JIOKYMEHTHI I[P KOHTPOJIE KA4€CTBA IIPOLYKIIUH
Brnagerr  HaBbIKAMH ~ IOATOTOBKM  HAay4HO-
TEXHMYECKOM JOKyMEHTAlud 0pH  O(QOpPMIEHUU
TEXHMYECKUX 3a[aHMM Ha BBINOJHEHHE M3MEPEHUI,
UCIBITAHMH, HAYYHO-HMCCIIENOBATENLCKMX U OIBITHO-
KOHCTPYKTOpPCKHX pabot Cemectp - 8
4 IK-16 CriocoGHOCTD UCIIOJIb30BaTh na | Jlexumm:

MIPOU3BOJICTBE 3HAHUSA O TPATUIMOHHBIX WU
HOBBIX TEXHOJIOTHUECKMX IIpoIeccax H
omepanusix, HOPMaTHBHBIX W METOJMYECKUX
MaTepuanax ) TEXHOJIOTHYECKOM
IIOJITOTOBKE TIPOU3BOJICTBA, KayecTBe,
CTaHJApTU3AIMH U CepTH()UKAINN H3ACTHA
i MPOLIECCOB C 3JIEMEHTAMU
SKOHOMHUYECKOI'O aHaIn3a

1. Tepmuyeckun HeynpodHsieMble aedOpMUpyEMbIe
ATIOMUHHUEBBIE CTIJIABHL..

2. JlebopMupyemble TEpPMHYECKH YIPOYHSEMBIC
AIIOMHUHHUEBBIE CTIJIABBI CPETHEH IPOYHOCTH. .

3. JledopMupyemble TEpPMHYECKH YHPOYHSEMBIC
AIIOMHUHHUEBBIE CIIJIABBI BBICOKOH MPOYHOCTH. .

4. Jedopmupyemble Cymnepiaérkue W IJUTCHHBIC
CITaBBI HA OCHOBE aJIFOMHHHSL..

5. OOmue cBeneHWS O THUTAHOBBIX CIUIaBaX M HX
TepMHUYIECKOi 0O0padoTKe..

6. lehbopMupyemble U JTHTCHHBIC CIUIABEI HA OCHOBE
TUTaHa..

7. OOmme CcBeACHUS O HUKENe, CIUIaBaX Ha €ro
OCHOBE U X TEPMHUYECKON 00paboTKe..

8. Jlehpopmupyemble 1 JIUTEHHBIE CIUIABBI HA OCHOBE
HUKEJA..

Bonpocsl kK NIpOMeKYTOYHOM aTTECTALMA

((MaTeDI/IaJ'IOBeI[eHI/Ie K TCXHOJIOTHMHW KOHCTPYKIIMOHHBIX MAaTCPHUaJIOB 2»

1. Ix3ameHn (8 cemecTp)
Ipuxpeniennbie aiiibi: Dx3ameH (8 cemectp).doc

6.  NEPEYUEHH OCHOBHOW U JOMOJHUTEJILHOW YYEBHOWM JIMTEPATYPBI,
HEOBXOJIUMOI TSI OCBOEHUS JUCIMIIINHBI

a)OCHOBHAs JIUTepaTypa:

1. Konaue Bb.A., Enarun B.M., JIluBanoB B.A. MeramioBenenne U tepmudeckas o0pabOTKa LBETHBIX
MetayuioB M cmuraBoB. — M.: MUCHUC, 2005 —432 c.
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2. ®etucos I'.I1., Kapnman H.I'., Martonun B.H. u n1p. MarepuanoBenenrue U TEXHOJIOTHUS METAIOB —
M.: Beiciiag mikoia, 2008 — 877 c.

0)10NOJTHUTEIIBHAS JIUTEPATYypa:

1. A.B. Manskos, W.JI. Huskun, A.B. Jlpanuius. BiausHue Hen30eXHBIX NpUMECE Ha CTPYKTYpy U
CBOMCTBA TEXHWYECKOTO alroMUHMS /MeTtonuyeckue ykasanus K jJabopatopHoi pabore — M.: MATU.,
2007. 19 c.

2. A.B. Manskos, 1.Jl. Huzkun, A.B. [panunus. CTpyKTypa U CBOMCTBAa TEPMUUYECKHA HEYNPOUHIEMbIX

ATIOMUHHUEBBIX CIIABOB / MeTonveckue yka3zanus K jaboparopHoii padore — M.: MATH., 2006. 17 c.

3. A.B. ManbkoB, U.JI. Huzkun, A.B. Jlpanunun. CTpykTypa U CBOIMCTBAa TEPMUYECKH YIIPOUHSIEMBIX

AIFOMUHMEBBIX CIUIaBOB / MeToandeckue ykazanus K 1adboparopHoit padore — M.: MATU., 2007. 17 c.

4. A.B. ManekoB, N.JI. Huzkun, A.B. Jlpanuumn. CTpykTypa U CBOMCTBA OTOXIKEHHBIX THUTAHOBBIX

criaBoB / Meronuueckue yka3aHus K 1aboparopHoii pabore — M.: MATH., 2006. 17 c.

5. A.B. [panumun. Beibop pexnmMa 00€3BOAOPOKUBAIOIIEIO BaKYYMHOTO OTKUTa MOIYy(paOpuKaToB U
KOHCTPYKIMI M3 TUTAHOBBIX CIUIaBOB / MeToauueckue yKazaHUsl K MpPaKTHUECKOMY 3aHSTHI0 — M.:
MATU, 2013. - 14 c.

6. A.B. lpanunus. IIporHozupoBaHue XapaKTEpPUCTHK UTUTEIbHOM MPOYHOCTHU >KAPOMPOYHBIX HHKE-

JIEBBIX CIIAaBOB / MeTomuueckre yKa3aHus K mpaktuaeckomy 3anaruio — M.: MATH, 2013. - 16 c.

7. ¥O.b. EropoBa, C.b.benosa, ®.C. MamonoBa. Ornienka oOpa3oBanusi curma-¢asbl B 3KapOIMPOYHBIX
HUKEJIEBBIX CIUIaBaX HA OCHOBE DJIEKTPOHHOW Teopuu JierupoBaHus / Meroauueckue yka3aHus K

npakTHueckoMy 3anstuio — M.: MATH, 2007. — 24 c.

7. NEPEYEHb PECYPCOB UH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET», HEOBXOJIUMBbIX /IJISA OCBOEHUS JUCLHUIIJIMHBI
Hns obecneyeHust oOpa3oBaTeNbHOTO  Tpoliecca MO JIUCHUIUIMHE — OOyYaroniuMcs
MpeaoCTaBIACTCA BO3MOXHOCTL KPYIJTIOCYTOUHOTO AWCTAHIUOHHOTO HWHAWMBHAYAJIBHOI'O J0CTYyIIa K

SJICKTPOHHBIM OMONMOTEUYHBIM CHCTEMaM H3 JIFO0OH TOYKHU, B KOTOpOf/'I HMECTCA HOCTYII K CCTHU

«HTepHe».
HaumeHnoBaHue pecypca HNuTepHeT-cCHLUIKA HA pecype
"ZNANIUM.COM™
DneKTpoHHAas OubMoTeYHast cucrema | http://znanium.com

"ZNANIUM.COM".

000 "N3pareancrBo Jlanb

DnexkrponHas oubmuoreunas cucrema OO0 e.lanbook.com

"N3narenpcTBO JIaHp".

00O "DiexTpoHHoe W3aTeabeTBo FOPAVIT"

DnekTpoHHas OuUONMMOTeYHass cHCcTeMa FOPAUT. DBC | http://biblio-online.ru,
"JlerengapHbie KHUTH" https://biblio-
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‘ online.ru/catalog/legendary

DyleKTPOHHAsA OMOIHOTEKA

MAU

OnexrponHas 6ubnaroreka MAU (cobctBerHocTs MAN).

http://elibrary.mai.ru/MegaPro2/
Web

3HeKTp0HHaﬂ OubaIHOTEeKa KoncoplmyMa AIPOKOCMHUIECCKUX BY30B Poccun

DeKTpoHHAs OubIoTeKa Koncopumyma | http://elsau.ru
a’POKOCMMYECKUX BY30B Poccum.
bu6auorexka POOU
bubmmorexa POOU ‘ http://www.rfbr.ru/rffi/ru/library
Enunoe okHO nocTyna k o0pa3oBarejibHbIM pecypcaM
Enunoe okHO J0CTyIa K 00pa3oBaTe/IbHBIM Pecypcam ‘ http://window.edu.ru/
Polpred.com
Polpred.com. O630p CMU ‘ http://polpred.com
00O "PYHIB"
DnektponHas oubnroreunas cuctema eLIBRARY. ‘ http://elibrary.ru
00O "HaunonajabHblil nugposoii pecypc "Pykont"
OO0 "HanuonanbHbii nudposoit pecypc "Pykont". ‘ http://text.rucont.ru
000 "uBUC"
00O "MBUC". | http://ivis.ru

00O "UnTerparop aBTOpCcKOro npasa'

OOO "Unrerparop aBropckoro mpasa” 1Qlib.

\ http://www.iglib.ru/

®I'BY "PI'B"

OnextpoHHas Oubnuoreka nucceprauuii PI'b.

http://dvs.rsl.ru

HarnmonanwsHas anexktponnas 6ubnuoreka (HOb). http://H36.pd
HIT HOUKOH
Hexommepueckoe MapTHEPCTBO "HaumonaneHbiit | http://archive.neicon.ru

OnexrponHo-UHpopmanmonusiit Koncopuuym".

HayuHble OJIHOTEKCTOBBIE pECYPChl U3/1aTENbCTBA
Springer (apxuB).

http://link.springer.com/

HayuHble TIOMTHOTEKCTOBBIE KYpPHAJIBl  W3/1aTEIbCTBA
Taylor&Francis Group (apxuB).

http://www.tandfonline.com/

Baza mannawix GreenFile kommaauu EBSCO.

http://www.qgreeninfoonline.com.

BHelIHeIKOHOMHYECKOE Oﬁ’belII/IHeHI/le

"AxaaemuHTOpIr"

American Physical Society
American Mathematical Society

http://publish.aps.org/
http://www.ams.org/mathscinet/ind
ex.html

®I'BY "I'THTB Poccu

“"

baza mammeix Web of Science (mpaBoobGmamarens -
Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).

www.webofscience.com

baza manubix Scopus u3garenscTBa Elsevier.

http://scopus.com

Springer Customer Service Center GmbH B HayuHbIX U

http://link.springer.com/

00pa30BaTENbHBIX IIEIIAX.

http://www.nature.com/
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Springer
Nature
baza nannbix komnanuu EBSCO Publishing: http://search.ebscohost.com
bl CASC. BJ] MathSciNet via EBSCOhost.
HaydHbple  MOJHOTEKCTOBBIC  JKypHalibl W KHuru | http://www.sciencedirect.com
n3narenscTBa Elsevier. http://www.elsevierscience.ru/pro
ducts/science-direct

POOU
HaquBIG MOJIHOTCKCTOBLIC AHIJIOA3ZBIYHBIC JKYPHAJIbI
American Chemical Society.

8.METOJNYECKHUE YKA3AHMS JJ1S1 OBYUYAIOLIIUXCS 10 OCBOEHUIO
JUCHUTIMHBI

D¢ dexkTuBHBIM cHOCOOOM pPa3BUTHS TBOPYECKMX CIOCOOHOCTEH CTYIEHTOB NpU H3yYEHHUH
JUCLUIUIMHBI SIBJISIETCS CaMOCTOsATENbHAs paboTa, KOTOpas HaleleHa Ha MpopabOTKy CTyAEeHTaMU
MaTepuasa MpoIeAINX KOHTAKTHBIX 3aHATUH U IOATOTOBKY K IPEACTOSALIMM 3aHATHIM.

CamocrosrenbHass paboTa CTYAEHTOB INPOBOAMUTCS MMM B COOTBETCTBUM C COOCTBEHHBIMHU
BO3MOXXHOCTSIMU.  MOXHO, OJHAKO, pPEKOMEHJOBaThb TIPYNIOBOE M3yYE€HUE  MaTepHalIoB,
o0ecreynBaroIee COBMECTHYIO pa0OTy HECKOJBKUX CTYJIEHTOB, YTO IOJIOKUTEIBHO BIIMAET Ha
KayecTBO MPOpPabOTKU MIPOrpaMMBbI Kypca.

B TO Xe BpeMs BBICOKas CTENEHb YCBOCHMS H3y4aeMOH IUCLMIUIMHBI JIOCTUIAeTCsl IIPU
IIOCTOSIHHOM paboTe CTYJEHTOB HaJl TEKYLIUM MaTepuajgoM. B 3Toil cBsA3M *kenarenbHa mpopadoTKa
JEKIMOHHOIO MaTepuajga B JIeHb €ro IPOYTEHHUs, 4YTO IO3BOJSAET, BO-NIEPBBIX, ONEPAaTUBHO (Ha
ClIeyIoIel JIEKIIMM) CHUMAaTh BO3HUKAIOILME BOIPOCHI U, BO-BTOPBIX, CO3/1aBaTh Oarak 3HaHUH IO
JUCLMILIMHE 33J0JT0 10 IPOMEKYTOYHON aTTECTALUN.

[Ipy moAroToBKe K MPaKTUYECKUM 3aHATUSIM TakKe HEoO0XoAuma MpopaboTKa JIEKIIMOHHOTO
MaTepuaia. OTO MO3BOJMT OCO3HAHO paboTaTh C MpeajaracMblM MaTepHajoM IpernojaBaTesieM Ha
MIPaKTUYECKOM 3aHSITUH, A, CJIEAO0BATEIbHO, 3aKJIaJbIBaTh 0a3y METOJUK U MPHEMOB IMPH PEUICHUU
IIPaKTUYECKUX 3a]ad.

[Ipn u3ydeHnn marepuana HeoOXOIUMO JAeNaTh aKLIEHT HE Ha 3a3yOpMBaHUU MaTepuaia, a Ha
MOHMMaHHE ero (U3NYECKOH CYTH, YTO Pa3BHBAET MBILIUICHHE W IMO3BOJSET MOHATh METOJOJOTHIO
W3y4aeMOM JUCUUTUIAHBIL.

Jlexyuu:

B Xxome neKUMOHHBIX 3aHATUH HEOOXOAMMO BECTH KOHCIEKTUPOBAaHME Y4eOHOro MarepHaa.
OOpamiath BHUMaHHE Ha KaTeropuu, (OpMYJIHPOBKH, PACKPBHIBAIOIINE COIEpKaHUE T€X WM HHBIX
SIBIIGHUH U MPOLIECCOB, HAYYHbIE BBIBOJIBI U MPAKTHUECKHUE PEKOMEHIAIUH.

XKenarenbHo OCTaBIATH B pabOYMX KOHCHEKTaX MOJs, I/Ie JAelaTh MOMETKH W3 PEKOMEHJIO0BAaHHOMN
JUTEpaTyphl, JOMOJHSIOMINE MaTeprall IPOCIyIIaHHOHN JIEKLIUH, a TaKXKe MOAYEPKHUBAIOIINE 0CO0YIO
BaYKHOCTb T€X MJIM UHBIX TEOPETHUECKUX TOJIOKEHUH.

Pexomenayercs 3a1aBaTh NpenoAaBaTeN0 YTOUHSIONIME BOIPOCH] C LEJBI0 YSCHEHUS TEOPETUUECKUX
I0JIO’KEHUH, pa3pelIeHNs CIIOPHBIX CUTYalUH.

CBOil KOHCHEKT JEKIHMU CleAyeT JopaldaTbiBaTh, Jefnas B HEM COOTBETCTBYIOUIME 3allUCH U3
JUTEepaTyphbl, PEKOMEHJOBAHHON MpenojiaBaTelieM U MpPeAyCMOTPEHHOM paboueil mporpamMmon ams
paboueii mporpammsel qucuuruiab (PITT).

JUis moHMMaHMs ~MaTepualla UM KadyeCTBEHHOIO €ro  YCBOEHHS PEKOMEHJIYyeTCs  Takas

MOCJIEIOBATEILHOCTh M TIPOOJIKUTETHFHOCTD ICHCTBHIA:
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- M3y4eHne KOHCTIEKTa JICKIIUK B TOT K€ JIeHb (rocie jJekuuu): 10-15 MunyT.

- I3yueHne KOHCIIEKTa JEKIUH 3a IeHb Niepe] cieayronei gekuue: 10-15 MunyT.

- 3yueHune TeopeTHIecKkoro Marepraa o yaeOHUKY ¥ KOHCIIEKTY: 2 9aca B HEZCIO.

- B reuenue Henenu 1 yac paborath ¢ TUTEPATypoil B OUOIHOTEKE (ITIEKTPOHHOU OMOIHOTEKE).
PexoMenganuu o pabore ¢ JIUTEpaTypol 3aKIIOYAIOTCSI B HEOOXOAUMOCTH M3y4YeHUs MH(OpMauuu
10 U3y4aeMol TeMaTHKE U U3JI0)KEHHOH B y4eOHUKAX, Y4eOHbIX TOCOOUSX, IEPUOANUYECKUX U3TAHUAX.
PekoMenayercst mocne u3ydeHus odepeaHoro naparpada ydeOHUKa BBITIOJTHUTH HECKOJIBKO MPOCTHIX
YOpaXHEHUH Ha JaHHYyI0 TeMmy. KpoMe TOoro, oueHb IMOJIE3HO MBICIICHHO 3a/laTh cede CIIeAYIOIIne
BOIIPOCHI U TONIPOOOBATH OTBETUTH HA HUX:

- 0 uéM 3TOT naparpad?

- KaK1e HOBBIC TIOHSATHUS BBEJCHBI, KAKOB UX CMBICIT?

- 4TO JaAyT OTU IMOHATHA Ha HpaKTI/IKe?

Cemunapckue 3aHaAmus.

BaxHo#i cocTaBHON YacThio y4eOHOrO mpolecca B By3€ SIBISIIOTCS CEMHHAPCKUE/TPAKTHYECKUE
3aHATHS. [I1aHbl CEeMUHAPCKUX 3aHIATHH, UX TEMATHUKA, PEKOMEHIyeMasl JIUTEPaTypa, LeJIb U 3a4a4u €€
M3YYEeHHsI COOOIIAIOTCS MPENoJaBaTesieM Ha BBOJHBIX 3aHATHUIX Win OepyTes u3 PI1/I.

[logroroBka K CEMHMHApCKOMY 3aHATHUIO BKJIIOYaeT 2 drtana: - — OpraHu3aluuoOHHBIN; 2-U -
3aKperyieHue M yriayOsieHue TeopeThdeckux 3HaHuil. Ha mepBoM 3Tame CTyIEHT IJIaHUPYET CBOIO
CaMOCTOSITENIbHYIO paboTy, KOTOpast BKJIIOYAET:

- ySICHEHUE 3a/laHUs Ha CAMOCTOSITENIbHYIO padoTy;

- I0J1I00P PEKOMEHI0BAaHHOM JIUTEPaTyphI;

- COCTaBJIEHHWE IulaHa paldoThl, B KOTOPOM OINPEIENSAIOTCS OCHOBHBIE ITYHKTBI MPEICTOSIIEH
MOJITOTOBKHU.

Bropo#i aran BKIIOYAaeT HENOCPEACTBEHHYIO IOJArOTOBKY CTyAEHTa K 3aHATHIO. HaumHaTe Hano c
M3yYEHUs] peKOMEHJOBaHHOW IuTeparypsl. Ha nexuuu o0bIYHO paccMaTpuBaeTcsl HE BECh MaTepHal, a
TOJIBKO €ro yacTb. OcCTallbHasg €ro 4acTb BOCIOJHSIETCSI B IPOLECCE CaMOCTOSITENIbHON paboThlI.
Ocoboe BHHMMaHHE MPU HTOM HEOOXOAMMO OOpaTHUTh Ha COJEPKAHHE OCHOBHBIX IOJOKEHUU U
BBIBOJIOB, OOBSICHEHUE IBJICHUN U (PAKTOB, ySICHEHHE MPAKTUUYECKOT0 MPUIIOKEHHUS pacCMaTpUBaeMbIX
TEOPETUYECKUX BOIPOCOB.

[Ipu HeoOxomumocTu crieayeT oOpaliaThCsi 3a KOHCYyJbTalueidl K mpernongaBarento. Ha cemuHape
KKl €ro y4aCTHUK JOJIKEH OBbITh TOTOBBIM K BBICTYIIJICHHIO MO BCEM IOCTaBJICHHBIM B IUIaHE
BOIIPOCAaM, NPOSBIATh MAaKCUMAJIbHYI0 AaKTHBHOCTH IIPH UX PAacCMOTPEHUH. BBICTyIJIEHHME NOJKHO
CTpOUTHCS CBOOOJIHO, yOeauTenbHO U apryMeHTHpoBaHo. IIpemopaBartens cleauT, UTOOBI
BBICTYIUICHHE HE CBOJIMIIOCH K PENPOAYKTUBHOMY YPOBHIO (IIPOCTOMY BOCHPOHU3BEJIEHUIO TEKCTa), HE
JIOTTYCKAeTCs ¥ MPOCTOE YTEHUE KOHCIIEKTA.

IIpy mOArOTOBKE K MPAKTHUYECKUM 3aHATHSAM, OOYYaIOUIUMCS HEOO0XOJIUMO H3YYHTh OCHOBHYIO
JUTEpaTypy, O3HAKOMHUTHCA C JOMOJHHUTEIbHON JHUTEpaTypol, HOBBIMH MyOJHKAIMSIMU B
MIEPUOIMYECKUX W3JAHMSX: JKypHaJax, razerax u T.4. Ilpm 3ToM yuecTb peKOMEHIalUuH

npernojaBaTesns U TpeboBaHusl yueOHOI nmporpamMMbl. B xo/ie MOArOTOBKM K NMPAKTUUYECKUM 3aHATUSAM
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HGO6XO,Z[I/IMO OCBOUTHL OCHOBHBIC TIIOHATUA W MCTOAUKH pacucTa HOKaBaTCJ'Ief/'I, OTBCTUTH HaA

KOHTPOJIbHBIC BOITPOCHI.

Iloocomoska Kk 3a4émam u IK3AMEHAM:

[Ipu moarotroBke K 3a4€Ty MO JUCHUILIMHE OOydYaroIuiics MpopadaThiBaeT coAepiKaHHe JIEKIUM Mo
CBOEMY KOHCIIEKTY U 10 pEeKOMEHJOBAaHHBIM yueOHHKaM. Ha kaxxapiil Borpoc, o0y4daromuics JoKeH
HaNKCcaTh IJIAH OTBETA, KPATKO MEPEUUCIIUTh U 3alIOMHUTH OCHOBHBIE (DaKThl, monoxxkeHus. Ha srame
MOJITOTOBKH K 3a4eTy OOyYaromMNCs CUCTEMAaTU3UPYET U MHTETPUPYET HH(DOPMAINIO, OTHOCSIIYIOCS
K pa3HbIM pa3jieiaM JIEKIIMOHHOTO MaTepHala, JIydile MTOHUMAaeT B3aUMOCBS3b Pa3UYHbIX (AKTOB U
MOJIOKEHUN AUCLIUILTNHBI, BOCIIONHSIET MPOOEIIbI B CBOUX 3HAHUSX.

Memoouueckue pekomenoayuu K 3a0aHUAM:

BrimonHenue pomaimrHero 3aaHusi CTYACHTOM SIBIISICTCS TIOBTOPEHHUEM, 3aKPEIJICHHEM U yCBOCHHEM
MPONUJEHHOTO HAa 3aHATUU MaTepuala, MOJIrOTOBKAa K HM3YYEHHIO HOBBIX BOIIPOCOB, PACIIUPEHUE U
yrayOienue 3HaHUi, GopMUpOBaHUE YMEHHI M HaBBIKOB. [IpenonaBarens GopMyIupyeT AOMaIIHee
3aJJaHie ONTUMAIBHBIM 10 00BEMY M COJECPKAHUIO C BOIPOCAMH JUIsi OOCYXIEHUS M PacUETHBIMU
3aJjauaMHu, Iperoaaras MpeeMCTBEHHOCTh MEPEX0/ia OT paHee H3yYSeHHOTO K HOBOMY.

Tembl pedeparoB, kak MpaBUIIO, MOCBSIICHBI PACCMOTPEHHIO OAHOHN mpobieMbl. OO0BEM pedepata
MOKET ObITh OT 12 10 15 cTpaHuUIl MAIIMHOMHCHOTO TEeKCTa. TekcToBas 4acTh pabOThl COCTOHUT W3
Beeaenns, OCHOBHOM 4acTH U 3aKJIFOYCHHS.

Bo BBeneHnn cTyIeHT KpaTKo 0OOCHOBBIBAET aKTYaIbHOCTh M30paHHOI TeMbI pedepaTa, pacKpbIBaeT
KOHKpETHBbIE 1M M 3aJaud, KOTOpble OH COOMpAeTcsi pemuTh B XOJIe€ CBOEro HEOOJBIIOro
UCCIIeTOBaHUS.

B ocHOBHOI yacTu OJIpOOHO pacKphIBAaETCs COAEepKaHUE BOIIPOca (BOIPOCOB) TEMBI.

B 3akiroueHn# KpaTko JAOJDKHBI OBITH C(HOPMYITHUPOBAHBI MOTYYCHHBIE PE3yJbTAThl UCCIETOBAHHS H
naHbl BEIBOJBI. Kpome Toro, 3akiitoueHne MOXeT BKIIH0YATh NMPEATIOKEHNUs aBTOPa, B TOM YHUCIE U IO
JanbHeHIeMy U3y4eHHIO 3aMHTEPeCcCOBaBLIEH €ro MpoOIeMBl.

B cmucok nmuTepaTypbl (MCTOYHHKOB M JIMTEPATYpBI) CTYACHT BKIIOYAE€T TOJBKO T€ JOKYMEHTEHI,

KOTOpBIE OH MCIIOJIb30BaJl IPU HANIMCaHUH pedepara.

9. MEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOTI' U, UCITOJIB3YEMBIX ITPU
OCYHECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLECCA IO JUCIUIIJINHE
JlucuuiuiiHa ~ OpUEHTHpOBaHa HAa TIPUMEHEHHE KOMIBIOTEPHOH TEXHUKH, PECypCOB

MH(POPMAIMOHHO-TEJIEKOMMYHUKAIMOHHON ceTu «VHTepHeT», 3JeKTpoHHOM Oubimoreku MAW s
noucka, coopa, XpaHeHus, 00pabOTKHU U MpeAcTaBieHus] HHGOpMaIUH.

ITporpammuoe obecnieuenue, THTepHET-pecypcChl, 3JEKTPOHHbIE OMOINOTEYHBIE CUCTEMBI:

1. TTaket oducHbix mporpamm MS Office.

2. Cuctema MOJENUPOBAHUS MPOLIECCOB MIacTU4Yeckoi aedopmaru QForm.

3. http://www.materialscience.ru

4. http://www.gpntb.ru

5. http://www.supermetalloved.narod.ru
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10. ONUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI IO OCBOEHUIO
JUCHUIINHBI

1. JIekuinOHHBIE 3aHITHS

1.2. CnenuanusupoBaHHas ayIUTOPHs AJIs NIPOBEAECHUS WHTEPAKTUBHBIX 3aHATHH, OCHAILCHHAs
MPE3EHTAIIMOHHON TEXHUKOU (BUACOMPOCKTOP, IKPaH, HOYTOYK).

2. JJaboparopubie pabOThI

2.1. JIaGoparopusi «MarepuajaoBeJeHHe U TepMUUeckas o0paboTka» kadeapsl «TexHomorus u
aBTOMaTH3alus oOpabOTKM MaTepuajoB», OCHALEHHas ONTUYECKMMHU MHUKPOCKONAMU U
HarpeBaTeIbHBIMU 3JIEKTPUUYECKUMH [1€YaMH.

3. IlpakTUyeckue 3aHATUS

3.1. Kowmmsbrorepubiii kiacc «WupopmanmonHele TexHomorunm» kKadeapsl «TexHomorus u
aBTOMaTH3alMsg oOpadOTKM  MaTepuajoB», OCHAILEHHBIA IPE3CHTAlMOHHOW  TEXHUKOU
(BHIIEOTIPOEKTOP, SKpaH, HOYTOYK), HAKETaMHU MPOTrPaMMHOT0 00eCTIedeHUsT O0IIero Ha3HAYCHHS.
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Ipnnoxenne 1
Kk paloueii nporpaMme JHCHHUILIHHBI

«MareprualoBEeICHUES M TEXHOJIOTMH KOHCTPYKIIMOHHBIX MaTEPHAIOB 2»

AHHOTaNUsA padoyeil MPporpaMmmbl

Jucuunnuaa MaTepuanaoBe/leHUE W TEXHOJOTUU KOHCTPYKIMOHHBIX MaTepuaoB 2 SIBISETCS
gacThio bioka | JIMCHWIUIMHBI JTUCIHUILUIMH TOJITOTOBKU CTYJEHTOB IO HAMPABICHHUIO MOJTOTOBKHU
22.03.01 MarepuanoBeicHUE W TEXHOJOTMH MaTepuasioB. J[ucuurmimHa peanu3yercs Ha CTynuHO
dakynprere «MOCKOBCKHY aBUAIIMOHHOTO HMHCTUTYTA (HAIMOHAIBHOTO HCCIIEI0BATEIHCKOTO
yHuBepcutera)» kadenpoit (kapeapamu) TAOM.

JucuumuHa HameneHa Ha (GopmupoBanue cienyromux komnerennuid: [MK-9 ITK-11 ,ITK-13
[TK-16.

CopepxaHue TUCIHUIUIMHBI OXBAaThIBA€T KpPYr BOIIPOCOB, CBSI3aHHBIX C: OCHOBHBIMH
[IOJIOKCHUSIMA MaTEPUATIOBE/ICHUSI M TEXHOJOTUU TEPMHUYECKOW OOpaOOTKHU cTajneil, aTfOMUHUEBBIX,
TUTAHOBBIX W HHKEJIEBBIX CIUIABOB, 3HAaHME KOTOPBIX obOecmeunBaeT TpeOyemyio 3dhdheKTUBHOCTh
JeSATSIBHOCTH _0akanaBpa B 0OJACTH MaTEpHUATIOBENICHUS W TEXHOJIOTHH KOHCTPYKIIMOHHBIX
MaTepuasoB.

[IpenogaBanue MUCHUIUIMHBI MpEAyCMaTpUBaeT Cieayromue (HOpMbl OpraHU3alMHU y4eOHOTO
nponecca: Jlekmws, [Ipaktudeckoe 3ansarue, Jlaboparopras pabora.

[IporpaMMo#i TUCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJS: MPOMEKYTOYHAs
arrecraius B hopme Jk3aMeH (8 cemectp).

OO0mast TpyI0eMKOCTh OCBOCHHUS AHMCIMILIMHBI COCTABISIET 5 3aueTHhIX enuHuIn, 180 yacos.

[TporpamMmo#i TUCHHUIUTMHBI MPEIYCMOTPEHBI JieKIMoHHbIe (32 yacoB), mpakTuyeckue (32 dvacos),
nabopatopubie (16 yacoB) 3ausaTust u (64 4acoB) CaMOCTOSATEIILHOM PabOTHI CTY/ICHTA.
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Hpuioxenne 2
K paboueil nporpaMMe AUCUHIINHBI

«MaTepualoBeeHNE U TEXHOJOTUU KOHCTPYKIIMOHHBIX MATEPUAIIOB 2»

IIpukpeniennslie ¢aiibl

JIk3ameH (8 cemecTp).doc
IIpomexyrounas arrecranusi Nel

Dk3ameH (8 cemecTp)

Cemectp: 8

Bua xontpoas: O

Bonpocsr:

1. KakoBbl xapakTepHble (U3HKO-XUMHUYECCKHEC U MEXaHHUYECKHUE CBOWCTBA AFOMUHUS U
/i€ OH IPUMEHSETCS?

2. Onummre B 001IeM BHJIE CTPYKTYPY U (Pa30BbIi COCTAB ATFOMUHHUEBBIX CILIABOB.

3. Kakue ctpykrypHble U ($a30oBbie MpEeBpalISHUS MPOTEKAIOT MPU 3aKaJIKe U CTapEeHUU

KJIACCUYECKOT0 TypaitoMruHa?

4. Kaxkos coctaB umeer aoitHoit cunmymun AK12 u xak on ynpounsiercs?

5. KaxoBbl xapakTepHble (HU3UKO-XUMUYECKHE U MEXaHUYECKHUE CBOMCTBA TUTAaHA M €ro
CIu1aBoB?

6. MoXHO 7M1 O-CIJIaBbl YIPOUYHUTH TEpMUYECKON 00paboTkoi? Kakyr TepMHUUecKyro

00paboOTKy MPOXOJIAT O-CTIIABBI?
7. Uem oTnnyaeTcs MapTeHCHUT 0 OT MapTEHCHUTA 0~ B TUTAHOBBIX cIiaBax? MOXHO 11

HCIOJIb30BATh JIA YIIPOUYHCHU TUTAHOBLIX CILIABOB (0'(1)33}/?

8. Kakyto ynpouHstonyo TepMUYecKyo 00padoTKy npoxoadr (o+f)-criaBsi?
9. Kakwue cBoiicTBa HUKENsS 00ECTICUNIIH CO3/IaHUE KAPOTIPOUHBIX CIUTABOB HA €ro OCHOBE?
10.  Mukpomo6aBKu KakuX DOJIEMEHTOB CIOCOOCTBYIOT YNPOUHEHUIO TPAaHUIl 3€peH B

KapONPOYHBIX HUKEJIEBBIX CIUIaBax?
11. B d4eM cOCTOMT HOBOE HaNpaBJIEHWE IMOBBIIICHUS >KAPOMPOUHBIX XapaKTEPUCTHUK

JINTEMHBIX HUKEIEBBIX CIIaBOB?

12. OnummTe BIUSHUE MPUMECH JKeJie3a Ha CTPYKTYPY U CBOMCTBA aTFOMUHUSL.

13.  OnummTe BIUSHUE TPUMECH KPEMHHsSI Ha CTPYKTYPY M CBOMCTBA allFOMHHHS.

14.  OnwmmmuTe BIWSHUE MapraHIila Ha CTPYKTYpPY M CBOHCTBA aJTFOMHHHS.

15. B uem npenmyiecTBa M HEIOCTATKY CIIaBOB cucTeMbl Al-MQ?

16. KakoBbel 1enu 3akalKM € CTapeHUS TEPMUYECKH YIPOYHSIEMBIX aFOMHUHUEBBIX
Cru1aBoB?

17.  KaxoB ocHOBHO# (ha30BbIil COCTaB TypalOMHUHOB IIPH KOMHATHOM Temmneparype? Kakue

(ha3bl ABJISIOTCS YIPOUYHSIOMUMHE PU TEPMOOOPAOOTKE TypaTFOMUHOB?

Bepcus: AAAAAAB38gM Koa: 000133878



18.  KaxoB ocHOBHO# (pa30BbIil cOCTaB aBHayiei mpu KOMHAaTHOW Temmeparype? Kakas ¢aza

SBJICTCS YIIPOUHSIOLIEH pu TepMooOpadoTKe?

19.  KakoBbI pexXHMbI YIPOUHSIONIEH TEPMUUECKON 00pabOTKH aBuaieii?
20.  Yrto mpencraBisiroT co0oi o- u B-da3sl B cliaBax TUTaHa?
21.  Kakue nerupyromiue 3JeMEHThI OTHOCITCS K O-CTaOuiam3aropam, [-crabwmimszaTopam,

HEUTPAIbHBIM YIIPOUYHUTEIIAM?

22.  KakoBbI IPUHIUIIBI BHIOOPA TEMIIEPATYPhl OT’)KUTA THTAHOBBIX CILUIABOB?

23. Onummre CTPYKTypy M CBOWMCTBAa HCCIEIOBAaHHBIX (0+[3)-CIJIaBOB B OTOXKKCHHOM
COCTOSIHUH.

24.  JlebopmupyeMble alllOMHUHHUEBBIE CIUIaBbl cucTeMbl Al-Mg. Mapku u coctaB

MIPOMBIIIIJICHHBIX CIJIABOB, CTPYKTYpPa, CBOMCTBA, 00JIACTH MPUMEHEHHUS.

25.  Jlebopmupyembie amOMHUHHEBBIE cIiaBbl cucTembl Al-Zn-Mg-Cu. Mapku u cocrtaB
MPOMBIIUICHHBIX CIUIABOB, CTPYKTYpPa, PEKUMBI YIPOUYHSIONMIEH TEPMUYECKOW 00pabOTKH, CBOWCTBA,
00JIACTH IPUMEHECHHSI.

26.  JluTeiiHble amOMUHUEBBIC CIUIaBbl cucTeMbl Al-Si. Mapku U cOCTaB MPOMBIIIICHHBIX

CIUTaBOB, CTPYKTypa, PEXUMBI YIPOUYHSIOMEH TEPMUYCCKOM 00pabOTKH, CBOWCTBa, 0OJacTH

MIPUMEHEHHS.
217. Tepmudeckast 00pabOTKa TUTAHOBBIX CILJIABOB.
28. Hedopmupyembie (0+p)-TUTaHOBBIC CIUIaBBl. MapKkd W COCTaB IPOMBIIUICHHBIX

CIUTABOB, CTPYKTYypa, PEKHUMBI YOPOYHSIOMEH TEePMUYECKONH 0OpabOTKH, CBOMCTBA, 00JacTH
MIPUMEHEHHS.
29.  JluTeiiHble TUTAHOBBIE CIUIaBBl. MapKu U COCTAaB MPOMBIIIJICHHBIX CIJIABOB, CTPYKTYPA,

PEXUMBI YIIPOUHSIOLIEH TepMUUecKoii 00pabOTKH, CBONWCTBA, 00J1aCTH IPUMEHEHUS.

30.  BrnusHHE JETHPYIOMUX JIEMEHTOB HA KAPOIIPOYHOCTh HUKEJIEBHIX CILIABOB.
31.  Tepmuueckas 00pabOTKa KapONPOYHBIX HUKEJIEBBIX CIIJIaBOB.
32.  XaponpouHble nuTeHHBbIE HUKeJEBble CIulaBbl. CoCTaB MPOMBIIUIEHHBIX CIIJIABOB,

CTPYKTYpa, peKUMbI YIIPOUHSIOIIEH TepMUYECKO 00pabOTKH, CBOIICTBA, 00JaCTH

33. JedbopmupyeMble amtOMUHUEBBIE CIUIaBbl cucTeMbl Al-Mg. Mapku wu coctaB
MIPOMBIIIJICHHBIX CIJIABOB, CTPYKTYpa, CBOUCTBA, 00JIaCTH MPUMEHEHUSI.

34.  Jlepopmupyemble amoMUHHEBBIE cIulaBbl cucteMbl Al-Zn-Mg-Cu. Mapku u coctas
MIPOMBIIIJICHHBIX CIIABOB, CTPYKTYPa, PEKUMBI YITPOUYHSIONMEH TEPMUYECKOW 00pabOTKH, CBOWCTBA,
o0acTu MPUMEHEHHUS.

35.  JluteiiHble alMOMHUHUEBBIE CIUIaBbI cUcTeMbl Al-Si. Mapku U cocTaB MPOMBIIUIEHHBIX

CIUIaBOB, CTPYKTypa, PEXUMBI YIPOUHSAIOIIEH TEepMUYECKOW 00pabOTKH, CBOICTBa, 00OIacTH

MIPUMCHCHHS.
36.  Tepmudeckas 00pabOTKa THTAHOBBIX CILIABOB.
37.  Jedbopmupyembie (o+f)-TuTaHOBBIE CIUIaBBl. Mapku W COCTaB MPOMBIIUIEHHBIX

CIUIaBOB, CTPYKTypa, PEXHUMBl YIPOUHSIOMEH TepMUYeckoid 00pabOTKU, CBOICTBa, 00IaCTH

IMIPUMCHCHUS.
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38.  Jlurelinble TUTAHOBBIE CIIJIaBbl. MapKu U COCTaB MPOMBIIIJICHHBIX CIJIABOB, CTPYKTYPA,

PEXHUMBI YIIPOUHSIOLIEH TepMUUecKOoi 00pabOTKH, CBOWCTBA, 00JIaCTH IPUMEHEHUS.

39.  BrnusgHHE JErHPYIOIUX JIEMEHTOB Ha KAPOIIPOYHOCTh HUKEJIEBBIX CIIABOB.
40.  Tepmuueckas 00pabOTKa >KapOMPOYHBIX HUKEJIEBBIX CILIABOB.
41.  JKapompouHble nHTEiiHbIE HUKeNeBble CIUaBbl. COCTaB NPOMBINIICHHBIX CIIJIABOB,

CTPYKTYpa, PEKUMBI YIPOUYHSIONMIEH TePMHUUECKOM 00paOOTKH, CBOKCTBA, 00JACTH MpUMEHEHHs. 42.

Buapl TeXHOIOTHMYECKOW JTOKYMEHTAIlMM TEPMUYECKON 00pabOTKHM JeTaneil u3 ymydllaeMbIX
CTaJICH.

43.  Buapl TEXHOJOTWYECKOW JOKYMEHTAlMM XHUMHUKO-TEPMUYECKOM U TEPMHUECKOM
00paboTKH AeTajeil U3 HeMEHTUPYEMBIX CTaJleH.

44,  Buapsl TEXHOJOTMYECKONW JOKYMEHTAllMd TEPMUYECKOM OOpabOTKM CIUTKOB U3
QTIOMUHUEBBIX CIUIABOB.

45.  Buapl TEXHOJIOTUYECKOM TOKYMEHTAIIMH TepMUYECKOi 00paboTKu monyhadpuKkaToB U3
neopMUPYEMBIX TEPMUUYECKU HEYTTPOUHSEMBIX aIFOMHUHHUEBBIX CIIJIABOB.

46. Buibl TEXHOIOTHYECKON JOKYMEHTAIIUU TEPMHUECKON 00paboTku monyhadprKkaToB U3

IePOPMUPYEMBIX TEPMUUICCKU YITPOUHSIEMBIX ATFOMHHHUEBBIX CILJIABOB.

47.  IlpuHUOUIIBI COCTABIICHHS TEXHOJIOTUYECKUX KapT.
48.  BpIOOp TEXHOJIOTHYECKOTO PEKMMa TEPMUUECKOW 00paOOTKH KOHKPETHOW JETaM WU
nonydabpukara.
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Pa3pa0orka TexHoJI0rMH TepMUYecKkoii 00padoTku.doc
Baoxk Nel 8 cem. TTO u LIBMeCnuiaBsl.
KypcoBas padora(nmpoekrt) Nel PazpaboTka TEXHOIOTUU TEPMUUECKON

00paboTKH

TpynoemkocTh(00beM YacoB): 24

TemaTuka: Lens KypcoBoii paboThI - MPUBUTH HEOOXOAMMbIE HABBIKKA B 00JaCTH pa3pabOTKu
U TPOEKTUPOBAHHMS  TEXHOJOTMYECKOTO Tpolecca TEPMUYECKOH 00pabOTKM  KOHKPETHBIX
noJrypabpukaToB WM U3/ETUI AaBUALIMOHHOTO Ha3HAUEHMSL.

KprOBaH pa60Ta COCTOUT U3 CJICAYIOIIUX OCHOBHBIX Pa3ACIOB:

. 3aJ]aHie Ha MPOCKTHPOBAHNE KOHKPETHOTO TEXHOJOTHUECKOTO MpOoIecca TEPMUUICCKOM
00paboTKu;

. CBOMCTBA MPUMEHSIEMBIX CTaJICH U CIUIaBOB;

° BI)I60p [[HpeKTPIBHOﬁ TCXHOJIOTHUH U OIMMUCAHUC TCXHOJIOIT'MYCCKHX IIPOLECCOB,

. BBEIOOP 000PYIOBaHHS,

. pa3paboTKa MapuipyTa;

. pa3paboTKa TEXHOJIOTHUECKUX KapT IS TPYIIIbI AeTaleH Win moryhaOpuKaToB.

[TosicaurensHas 3anucka coaepxkut 30 - 50 CTpaHHI] TEKCTA C WILTIOCTPALIASIMH.

Tunosbie BApDHAHTDI:

1. Pa3paboTka TEXHOJIOTMYECKOro MpoIecca TEPMHUUECKON 00pabOTKH XOMyTa JIOTAcTH W3
cranu 40XH2MA.

2. Pa3zpaboTka TEXHOJIOTHYECKOT0 Mpoliecca TePMUYECKO 00pabOTKH MOKOBKH KOpPITyca BUHTA
u3 cranu 12X2H4A.

3. PazpaboTka TEXHOIOTHYECKOTO MpoIIecca TEPMHUECKO 00pabOTKH MMOKOBKH KOPITyca BUHTA
u3 cranu 12X2H4A.

4. PazpaboTka TEXHOJIOIMYECKOT0 MpoIiecca TEPMUIECKO 00pabOTKN MOKOBKH XBOCTOBHKA U3
x)aporpouHoro criasa O1437bYB/I.

5. Pa3paboTka TeXHOJOTMYECKOTO Mpollecca TepMHUUECKOH 0O0pabOTKH MOKOBKH KOpIlyca W3
aJIOMHHUEBOTO ciiaBa J116.

6. Pa3paboTka TEXHOJOIMUECKOro IMpolecca TEepMHUUECKO o00pabOTKM JucTa U3

aTroOMHUHHEBOTO criaBa J[16.
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