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PABOYASA ITPOTPAMMA JINCIUTIIJIMHBI

Pa3znesibl paGoueii mporpamMmmbl
1. Ilenu ocBOCHUS AUCHUILTUHBI. [lepedeHb IaHuPyEeMbIX pe3yIbTaTOB 00yUeHHs.
2. MecTo AUCIUIUTHHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOTPAMMBI.
3. Crpykrypa 1 conep>kaHnue AUCLUILINHBIL.

4. TlepeyeHb y4eOHO-METOTUIECKOTO O0CCIICUEHUS IJIsi CAMOCTOSITENILHON pabOThI
00y4Yaromuxcs 1Mo AUCHUTUIIHHE.

5. @POoHA OLEHOYHBIX CPEACTB JIs IPOBEACHUS IIPOMEKYTOUHOM aTTeCTalUU
00y4YarOLINXCs 110 TUCIUIUIUHE.

6. IlepeueHb OCHOBHOM U TOTIONIHUTEIBHON y4eOHOM TUTEepaTyphl, HEOOXOJUMOM IS
OCBOCHHSI TUCIIUILIIHHBI.

7. Tlepedenp pecypcoB HH(POPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTn « HTepHEeTY,
HEOOXOMUMBIX JIJISl OCBOCHUS AUCIUILTUHBIL.

8. MeToaudeckue yka3aHus JJIs 00yJaroIIuXCs 10 OCBOCHHUIO TUCITUTIIINHBI.

9. Ilepeuenb HHOOPMALMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMbIX MIPH OCYIIECTBICHUH
00pa30BaTeIbHOTO Mpoliecca Mo AUCIUILIHHE.

10. Onucanne MaTepuaIbHO-TEXHUIECKOM 0a3bl, HEOOXOAMMOM ISl OCYIIIECTBICHUS
00pa3oBaTeIbHOTO MPOIIECCca MO AUCIUIUIHHE.

Ipuioxkenus k padoyeil mporpaMMe QM CHUATIINHbBI
[Tpunoxenue 1. AnHOTaMs paboyeil mporpamMmbl
[Tpunoxenue 2. [IpukperneHusie Gaitipt

[Tporpamma cocraBieHa B coorBeTcTBHU ¢ TpeboBanusaMu CYOC MAMU, pa3paboTaHHOTO Ha
ocHoe ®I'OC BO (3++) o nHanpasnenuto 22.03.01 MarepuanioBeieHuE U TEXHOJIOTUU
MarepHasoB

ABTOpPBI IPOTPaMMBbIL:

OBunHHUKOB A.B.

3aBemyromuii odecreunBaromeid kageapoit TAOM

[Tporpamma omoOpeHa:

3aBenyromnuii BeITycKaromiel kadenpoit
TAOM Hupextop Bbimyckatomero guinuana CT
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1. HEJX OCBOEHUS JUCIHUIIJIMHBI. IIEPEUYEHD
IIJIAHUPYEMBIX KOMIIETEHIIU U PE3YJIBTATOB

OBYYEHMUA.

[lenbio ocBOEHUS AUCHMILTUHBI MaTtepuanoBeieHHe U TEXHOJIOTUU KOHCTPYKIIMOHHBIX
MaTepHaJIOB 2 SBJISETCS JOCTHKCHHUE CICTYIONINX pe3yabTaToB ocBoeHus(PO):

N

Hudp

Pe3yabTar 00yueHust

3-1(TIKP-3.2)

3HaTh nmapaMeTpbl TEXHOJIOTHYCCKUX ITPOLECCOB, IMTOLJICKAIIUC
HU3MCPCHUAM U TOYHOCTb 3THX I/ISMepeHI/Iﬁ

3-1(TIKP-6.2)

3HaTh BUbI TEXHOJOTMYeCKOM OCHACTKH, IPUMCHACMBIC IJIA
THUIIOBBIX TEXHOJOTMYCCKUX IPOLECCOB

V-1(TIKP-6.2)

YMeThb pazpabarsiBaTh U 0GOPMIIST AIEKTPOHHBIE
TEXHOJIOTHUECKHE KapThl THIIOBBIX PEKUMOB 00pabOTKH
MaTepHaoB

B-1(ITKP-6.2)

BrnaaeTs nmpakTHKOi NpOEKTUPOBAHUS TUTTOBOM
TEXHOJIOTMYECKOM OCHACTKHU C MCTIOJIb30BAaHUEM IPUKIIATHBIX
MPOrPaMMHBIX CPEJCTB.

3-1(TIKP-6.3)

3HaTh MPUHIIUIIBI PeATH3aIHA CUCTEMbI aBTOMATH3UPOBAHHOTO
YIpaBJICHUS PEKUMaMH 00pabOTKHA MaTEepPHAIOB.

B-1(ITKP-6.3)

BrnaneTts MeTonMKON BHECEHUSI U3MEHEHUI B 3JIEKTPOHHbBIE
TEXHOJIOTUYECKUE KapPThl TUITOBBIX PEKUMOB 00PaOOTKHI
MaTepHaoB.

B-1(ITKP-6.4)

BrameTs HaBBIKOM OTIpEIENATh XUMUYECKHUI U (pa30BbIi COCTaB
MaTepHaJIOB MOCIIE PA3TMIHBIX 00PabOTOK

3-1(TIKP-1.1)

3HaTh BHUJbI MAaTCpUAJIOB, IPUMCHACMEIX B aBUAIMOHHOM U
MAalIMHOCTPOUTCIIBbHBIX OTPAaCIAX.

V-1(TIKP-1.1)

VYMeTh OlleHHBATh HaJAEKHOCTD, DKOHOMUYHOCTE U
AKOJIOTMYHOCTD MTPUMEHSEMBIX MaTepHaIoB.

10

3-1(TIKP-1.2)

3HaTh OCHOBHBIE THUITBI MAaTEPHAJIOB PA3IMYHOIO HA3HAUYCHUS
IUIs peleHus npodeccruoHaIbHbIX 3a/1au

11

V-1(TIKP-1.2)

YMeTh BBIOMPATh OCHOBHBIE TUITBI MATEPUATIOB PA3TUYHOTO
HA3HA4Y€HHUS HAa OCHOBE 33JJaHHBIX YCIOBUN AKCIUTyaTallun

12

B-1(ITKP-1.2)

Bnagets onbITOM MPUMEHEHHS OCHOBHBIX TUIIOB MaTe€pHaiOB
Pa3IMYHOTO Ha3HAYEHUS IS pelIeHUs MpodeccuoHaNbHbBIX
3a1a4

13

3-1(TIKP-4.1)

3HaTh THUIBI MAaTEPUANIOB U TPeOOBAHUS, IPEABIBISIEMbIE K
MPOAYKIIUU COTJIACHO HOPMAaTUBHON JOKYMEHTAIIUH

14

3-1(TIKP-4.3)

3HaTh TEXHOJIOTHIO U TEXHOJOTMYECKUH PErTIaMEeHT
MIPOM3BOICTBA M3/ICIINN, & TAK)KE METOJIbI TUTAHUPOBAHUS U
KOHTPOJIS IESITEIBHOCTH PAOOTHUKOB

15

3-1(TIKP-9.2)

3HaTh OCHOBHBIC METO/IbI TOCTAHOBKH ¥ MTPOBEICHUS
AKCTIEPIMEHTOB IO CO3/IaHUIO HOBBIX MPOIECCOB MOTYUYCHUS U
00paboOTKH MaTepragoB

16

V-1(TIKP-10.1)

YMmeTh pa3pabarbiBaTh TEXHUYECKUE 3aJaHUSI HA 000pYI0BaHHE
Y OCHACTKY, TpeOyrommecs 11t 00paboTKH MaTepHaJIOB U
15631 (0505

17

3-1(TIKP-10.2)

3HaTh TEXHOJIOTUYECKYIO JOKYMEHTAIIUIO IPOU3BOJICTRA,
MapIIpyTHbIE KapThl MPOIIECCOB

18

3-1(TIKP-10.3)

3HaTh HOPMATHUBHYIO U TEXHOJOTUYECKYIO IOKYMEHTALHUIO 10
MIPOM3BOACTBY MAaTE€PHUAJIOB U U3JIETHI
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19

V-1(TTKP-8.1)

YMeTb IPUMEHATH HA NIPAKTUKE TEXHUYECKYIO U HOPMATUBHYIO
JOKYMEHTALUIO TIOKOHCTPYKIIMM OCHOBHOI'O TEPMUYECKOTO
000pyI0BaHUS, TEXHOJIOTHYECKOW OCHACTKHU H
BCIIOMOTaTeIbHOTO 000pYyIOBaHHUS

20

3-1(TIKP-8.2)

3HaTh OCHOBBI TEXHOJIOTHUH 00pabOTKHM MaTepHuasos,
UCTIOJIb3YEeMbIX Ha MPOU3BOJICTBE X OCHOBBI IPOCKTHPOBAHUS
TEXHOJIOTHYECKON OCHACTKH

21

V-1(TTKP-8.2)

YMeTh popMynHupoBaTh TPEOOBAHHS K OCOOCHHOCTSIM
OCYIIECTBIICHHUSI TEXHOJIOTUH M HABBIKAMU TIO0 PACTIONIOKECHHUIO
00pa3IoB B 000pyI0OBaHUI

22

B-1(TTKP-8.2)

BrnangeTe HaBBIKOM IO PACIIONIOAKEHUIO U OPUEHTALIMM JIETAJIEN B
MIPOCTPAHCTBE CLENbIO UCKIIIOUEHHUSI HETaTUBHOTO BIIUSIHUS
BHEIIHUX ()aKTOPOB Ha Ka4€CTBO 0OpabOTKH U3enuit

[Tepeuncnennbie PO aBIsrOTCS OCHOBOM 17151 (GOPMHUPOBAHUS CIASAYIOIIMX KOMITCTCHITHIA:

N

Hudp

KoMmnerenuus

IIKP-8

Crnioco6eH UCToNb30BaTh METObI MOACTHUPOBAHUS TIPU
IIPOrHO3MPOBAHUM U ONITUMHU3ALMH TEXHOJIOTHUECKHUX
MPOIIECCOB NP CTaHAAPTH3ALUU U CEPTUDUKAIIIH.

[IKP-1

CriocoOeH OCyIeCTBIATh PAllMOHATBHBIN BEIOOp MaTeprasioB
Ha OCHOBE aHaJIM3a 33JaHHBIX YCIOBHH HKCILTyaTalluu
MaTepHasoB, YUYUTHIBAst UX HAAEKHOCTh, SKOHOMUYHOCTH U
9KOJIOTUYHOCTh

[IKP-3

CrniocoOeH BBIOMpPATh METO/IbI UCCIIEAOBAHUS CTPYKTYPbI
MaTepHajIoB U KOHTPOJIS UX CBOMCTB

[IKP-4

CrniocobeH ocymecTBIATh 000CHOBAHHBIN BBIOOP
TEXHOJIOTHYECKOT0 000PYI0BaHUS

[IKP-6

Crnioco6eH Kk pa3paboTke, CONPOBOKICHUIO U HHTETPALIUU
THUITOBBIX TCXHOJIOTUYCCKUX MPOLCCCOB B obmactu
MaTCpUuaJIOBCACHUA U TCXHOJIOI'MHU MATCPHUAJIOB

[IKP-9

Crioco0OeH yyacTBOBAaTh B MPOBEICHUN UCCIICIOBAHUN U
pa3paboTOK HOBBIX MPOIIECCOB MOIYYCHUS U 00pabOTKH
MAaTepUAJIOB U U3IEITUI

[IKP-10

Crnioco6eH K yIpaBlIeHHIO BHITIOJIHEHUEM MTPOU3BOICTBEHHBIX
3aJlaHul y4yacTKa (11€Xa) MO BbIMYCKY METAIIIMYECKUX
MaTepuasoB U U3ACIUN U3 HUX

Wuaukatopbl 1OCTHKEHUS KOMITETEHIUH, CIy)Kalliue Ui MPOBEepKU cHOPMUPOBAHHOCTH
YacTH COOTBETCTBYIOIIEH KOMIETEHIIHH:

N HIndpp Nuauxarop koMneTeHunu
Ocy1iecTBiIsieT palliOHANIbHBIN BEIOOp MaTepraioB HA OCHOBE
1 TIKP-1.1 aHaJIn3a 3aIaHHBIX YCIOBUM 3KCIUTyaTaluu
Vcnonb3yet 3HaHUS 00 OCHOBHBIX THIIAX MaTepPHAaJIOB
Pa3IMYHOTO HA3HAUCHHS [T PEeUICHUs TPOQeCCHOHATBHBIX
2 [IKP-1.2 3a1ad.
CoBeplIEHCTBYET TEXHOJIOT MM, YYaCTBYET B MEXaHU3ALIUU U
3 [IKP-10.1 ABTOMAaTU3ALMH IPOU3BOACTBEHHBIX IIPOLIECCOB
BrInonHseT npoeKThl pecypcHOro o0ecneyeHus, COCTaBIseT
4 [IKP-10.2 3asBKH Ha MaTepuasbl 1 000pyI0BaHUE
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[IKP-10.3

PazpabarbiBaeT OTYETHYIO TOKYMEHTALIMIO O IPOM3BOJACTBEHHON
NEeSATEIBLHOCTH 11eXa (y4acTKa)

[IKP-3.2

PazpaOarbiBaeT u BHEAPSET METOAMKH U3MEPEHUH MapaMeTpoB
TEXHOJIOTHYECKUX MPOIECCOB U 00paboTOK

[1IKP-4.1

Bribupaer 060py10BaHuE B COOTBETCTBUHU C TUIIOM
BBIITYCKa€MOM IIPOAYKIUU U TEXHOJIOIMYECKOU JTOKyMEHTaUen

[IKP-4.3

Ocy1iecTBiIsieT KOHTPOJIb BHIIIOTHEHUST PAOOTHUKAMHU
TEXHOJIOTHUECKUX OTepalyii mpolecca Mporu3BOCTBA

[IKP-6.2

PazpabarbiBaeT HHTErpUPOBAaHHBIC HH()OPMAIIMOHHbBIE MOJEIIN
TUIIOBBIX TEXHOJIOTUYECKUX MPOIIECCOB B 00JIaCTH
MaTepUAIIOBECHUS U TEXHOJIOTUU MaTePUAIIOB

10

[IKP-6.3

OcCylIeCTBIISIET CONPOBOXKAECHNUE TUIIOBBIX TEXHOJIOTMUECKUX
MIPOIIECCOB B 00JIACTH MaTepUaIOBEACHUS U TEXHOJIOTHH
MaTepHasoB

11

[1IKP-6.4

Hcnonb3yeT B UCCIENOBAHUAX U pacueTax 3HaHUS O METOJax
aHan3a, TUarHOCTUKU U MOJICIMPOBAHUS CBOICTB MaTepHasos,
a TaK xe 0 (pU3MYECKUX U XUMHUYECKHX MpoLeccax,
MPOTEKAIOIINX B MaTepUaIax MpH UX MOTy4yeHUH, 00paboTKe U
Mou(pUKAIUN

12

[IKP-8.1

PazpaOarbiBaeT TeXHMUECKUE 33JaHUS HA TPOSKTUPOBAHNE
CIEIMAJIBHBIX CPEACTB U3MEPEHUN

13

[IKP-8.2

KoHncynbTupyeT npu pa3padoTke TEXHUYECKHX 331aHui Ha
IIPOCKTUPOBAHUE TEXHOJIIOIMYECKOU OCHACTKHU

14

[IKP-9.2

[TpuHuMaeT yyactue B 3KCIIEpUMEHTAIBHBIX paboTax 1o
CO3JJaHHIO HOBBIX MTPOIIECCOB 00PAOOTKU U MOTYUCHHS
MaTepHasIoB U U3JEIUN U3 HUX

15

[IKP-1.1

Ocy1iecTBiIsieT palliOHANIbHBIN BEIOOp MaTepraioB HaA OCHOBE
aHaJIM3a 3aJaHHbIX YCIOBUM DKCIUTyaTaluu

16

[IKP-1.2

Hcnone3yet 3HaHUS 00 OCHOBHBIX THUIIAX MAaTEPHATIOB
Pa3IMYHOTO HA3HAYCHHUS JIsl pEIICHUS TPO(eCCHOHATBHBIX
3ajad4.

17

[IKP-10.1

COBepIHeHCTByeT TCXHOJIOTUH, YHAaCTBYCT B MCXaHU3allUU U
aBTOMATU3alu MpoOnu3BOACTBCHHBIX ITPOLCCCOB

18

[IKP-10.2

BrInonHseT npoeKThl pecypcHOro o0ecneyeHus, COCTaBIsIeT
3asBKH Ha MaTepuasbl 1 000pyI0BaHNE

19

[IKP-10.3

PazpabarbiBaeT OTYETHYIO TOKYMEHTALIMIO O IPOM3BOJACTBEHHON
NEeSATEIBLHOCTH 11eXa (y4acTKa)

20

[IKP-3.2

Pa3pabarbiBaeT u BHEAPSET METOANKHU H3MEPEHUN TapaMeTpOB
TEXHOJIOTHYECKUX MPOIECCOB U 00paboTOK

21

[1IKP-4.1

Bribupaer o60py1oBaHuE B COOTBETCTBUU C TUIIOM
BBIITYCKa€MOM IIPOAYKIUU U TEXHOJIOIMYECKOU JOKyMEHTauen

22

[IKP-4.3

Ocy1iecTBiIsieT KOHTPOJIb BHITOTHEHUSI PAOOTHUKAMHU
TEXHOJIOTHUECKUX OTepallyii mpolecca Mporu3BOCTBA

23

[IKP-6.2

PazpabarbiBaeT HHTETrpUPOBAaHHBIE HH()OPMAIIMOHHbBIE MOJEIIN
TUTIOBBIX TEXHOJIOTUYECKUX MPOIIECCOB B 00JIaCTH
MaTepUAJIIOBECHUS U TEXHOJIOTUU MaTepPUAIIOB

24

[IKP-6.3

OcCylIeCTBIISIET CONPOBOXAECHNUE TUIIOBBIX TEXHOJIOIMUECKUX
MIPOIIECCOB B 00JIACTH MaTepUaIOBEACHUS U TEXHOJIOTHH
MaTepHasoB
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Vcnonb3yeT B UCCNENOBAHUAX U pacdyeTax 3HaHUS O METOJax
aHaJn3a, TMarHOCTUKU U MOJICIIMPOBAHUS CBOMCTB MaTepHasos,
a TaK xe 0 (pU3MYECKUX U XUMHUYECKHX MPoLeccax,
MPOTEKAIOIINX B MaTepUaiax MpH UX MOTy4yeHUH, 00paboTKe U

25 IIKP-6.4 Mou(pUKAIUN
PazpabarbiBaeT TeXHUUECKUE 33JaHUS HA TPOSKTUPOBAHNE
26 [IKP-8.1 CIELUAJIbHBIX CPEACTB U3MEPEHUN

KoHncynbTupyeT rnpu pa3padoTke TEXHUYECKHX 331aHUi Ha
27 [IKP-8.2 IIPOCKTUPOBAHUE TEXHOJIOIMYECKOU OCHACTKHU

[TpuHuMaeT yyactue B 3KCIIEpUMEHTAIBHBIX paboTax 1o
CO3JJaHMIO HOBBIX MTPOIIECCOB 00PAOOTKHU M MOTYUCHHS
28 [IKP-9.2 MaTepUaJIOB U U3JEIUN U3 HUX

2. MECTO JUCIMIIV/IMHBI B CTPYKTYPE
OBPA3OBATEJBHOM ITPOI' PAMMBI.

Jucuunnuza MarepuanoBeieHHE U TEXHOJIOTHH KOHCTPYKIIMOHHBIX MaTepUAIOB 2 SIBISICTCS
MPEAUIECTBYIOIIEN U MTOCIEAYIOIIEH IS CIEAYOINUX JUCLHUIUINH:

N Hpez[mecTBylomne JAUCHHUITJIMHbI Hoc.ne;[ylomue AUCHHUITJIMHbI

HoBble KOHCTPYKIIMOHHBIE U
dbyHKIHOHATBHBIE MaTepraibl (MaTtepuasl
C 0COOBIMHU (PUBUKO-XUMUIECKUMU U

1 | TexHonoruueckas rnpakTuka (buU3NYECKUMU CBOMCTBAMH)

2 |HayuHble OCHOBBI MaTe€pUaIOBEICHUS Hrorosag roc. arrecranus

TexHonormueckoe 000pyIOBaHKE B
mporeccax 00padOTKH METAUTHYECKIX
3 [marepuanon Hay4no-uccnenoBarenbckas pabota

4 |O3HakomuTeIbHAS MpakTrka Il [IpenauninomHas npakTuka

dusnyeckre METOABI UCCIEIOBAHUS
MarepuanoB (MeTo/ bl Hepa3pyIIatoIero
5 |KOHTPOJIS KauecTBa U3ZEIIHI)

6 |Du3nka U MeXaHuKa 1epOopMUPYEMBIX TeIl

7 |dusnyeckoe METAIIOBEACHUE

ABTOMaTH3UPOBAHHBIE CUCTEMBI
8 | ynpaBiieHHs POU3BOACTBOM

3. CTPYKTYPA U COAEP KAHUE JTUCIHUITJIMHBI

OO01mast TpPyI0eMKOCTh IPAKTUKH COCTABISET 5 3aueTHBIX(bIe) equHuI(bl), 180 vaca(o).

Beero ¢
Monyas Paszen JleKuu IIpaktnu. |JIaGopart. CPC Bcero [3xk3amMenamu
3aHATHA paﬁoTu yacoB H
KYPCOBBLIMH
8 cem. TTOmn AJTOMUHHN 1 16 0 12 10 | 38 180
[HeMerCrnnaBsl. CIUIABBI HA €TO
OCHOBE
TuTtan u cruiaBsl Ha 8 4 4 6 22
€ro OCHOBE
XKaponpouHnsie 8 8 0 6 | 22
CILIaBBI HA OCHOBE
HUKETS
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[IpakTukym o 0 20 0 12 | 32
TEXHOJIOTHH
TEPMHUYECKOI
00paboTKu
Bcero 32 32 16 34 | 114 180
3.1. Jlekuuu
Ne Oobem
/I Pa3zgen nucuunanHbI JacoB Tema JeKIuu
1|1.1. AmroMHHMI U CTLJIaBBI HA 4 TepMmudecku HEypoUHsieMbIe 1ehOpMUPyEMbIS
€ro OCHOBE AJFOMUHMEBBIE CIUIABHI.
2|1.1.AnroMHMHHH U CIUIaBBI HA 4 Jedopmupyemble TEPMUYECKH YIPOUHSIEMbIE
€ro OCHOBE AJFOMUHMEBBIE CIUIABbl CPEIHEN IPOYHOCTH.
3|1.1.AnroMuHUH U CIIIIaBBI HA 4 Jedopmupyemble TEPMUYECKH YIPOUHSIEMbIE
€ro OCHOBE AJIFOMUHHEBBIE CIUIaBbl BBICOKOW ITPOYHOCTH.
4|1.1.AnroMuHMI1 U CIUIaBBI HA 4 Hedopmupyemble cynepiérkie u JINTeiHbIe
€ro OCHOBE CIUIaBbl HA OCHOBE AJIFOMUHUS.
5[1.2.TuTan u crnasel Ha €10 4 OO01mue cBeIeHNs O TUTAHOBBIX CIIABAaX U UX
OCHOBE TEpPMHUYECKON 00paboTKe.
6(1.2.TuTtan u crjaBel Ha €10 4 Jedopmupyemblie 1 TUTEHHBIE CIIIIaBbI HA
OCHOBE OCHOBE TUTaHa.
7|1.3.XKapornpoyHble CIIaBbl 4 OO0mmue cBeieHNs O HUKETe, CIIaBaxX Ha ero
HA OCHOBE HUKEJIS OCHOBE U UX TEPMHUYECKOI 00paboTKe.
8 [1.3.2KapomnpouHble CcIi1aBbl 4 Jedopmupyemble 1 TUTEHHBIE CIIIIaBbI HA
HA OCHOBE HUKEJIS OCHOBE HUKEJISL.
Hroro: 32

3.2. Conep:xanue JeKI Uil

1.1.1. TepMuuyecku Heynpo4HsieMble Je)opMHUpPYyeMble ATIOMUHNEBbIE CIIaBbl. (A3: 4,
CPC:1)
Tun aexknuu: WHbopmannoHHas IeKuus
dopma opranuszanum: Jlexuus

1.1.2. [dedopmMupyembie TepMUYECKH YIIPOUHsieMble AJIOMHUHHEBbIE CILUIABbI CPeaHel
npoyHoctu. (A3: 4, CPC: 1)

Tun nexkumu: HpopmanonHas JeKus
®opma opranuzanum: Jlexnus

1.1.3. edopmupyemblie TepMUYECKH YIPOUHsieMble AJIOMHUHNEBbIE CIIABHI BHICOKOM
npouHoctu. (A3: 4, CPC: 1)
Tun nexkuuu: MHPOpMaOHHAS JTEKITUSI
®opma opranuszanum: Jlexuus

1.14. [dedopmupyembie cynepaérkue u JUTeHbIE CIUIABbI HA OCHOBE aJIOMHUHMs. (A3:
4, CPC: 1)
Tun nexkumu: HpopmanonHas JeKus
®opma opranmzanmu: Jlexknus
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1.2.1. OOmue cBeeHNs 0 TUTAHOBBIX CILIABAX U UX TepMHU4Yeckoil oopadoTke. (A3: 4,
CPC: 1)
Tun nexkuuu: HMHPOpMaOHHAS JTEKIUSI
dopma opranuszanum: Jlexuus

1.2.2. [dedopmupyembie u JuTeiiHbIe CIIAaBbI HA OCHOBe TUTaHa. (A3: 4, CPC: 1)
Tun nexkuuu: MHpOpMaOHHAS JTEKIUSI
dopma opranuszanum: Jlexuus

1.3.1. OOuue cBeeHusi 0 HUKeJIE, CIIJIABAX HA €r0 OCHOBE M UX TEPMUYECKOi 00padoTKe.
(A3:4,CPC: 1)
Tun nexkumu: HpopmanoHnHas ek
®opma opranmzanmu: Jlexknus

1.3.2. [ledopmupyemble u JuTeiiHbIE CIIABbI HA OCHOBe HUKeJadA. (A3: 4, CPC: 1)
Tun nexkunu: HpopmanonHas ek

®opma opranuzanum: Jlexnus

3.3. [IpakTuyeckne 3aHATHS

No Oo6bem
n/n Pa3nes qucHMILIMHBI 4yacoB HaumeHoBaHUe NPAKTHYECKOT0 3aHATHSA
1|1.2.Tutan u CruTaBeI Ha €TO 4 Br160p pekrMOB 00€3BOIOPOKHBAIOIIIETO
OCHOBE BaKyyMHOTO OTXHUTa MoTy(hadbpukaToB u
3JIEMEHTOB KOHCTPYKUUH U3 TUTAHOBBIX
CILIaBOB.

2 |1.3.KaponpouHsie criiaBbl 4 Onenka o0pa3oBaHus 6-(ha3bl B )KaPOTPOUIHBIX

HA OCHOBE HUKEJIS HUKEJIEBBIX CIIJIaBaX Ha OCHOBE AJIEKTPOHHOMN
TEOPUU JIETUPOBAHUSL.

3|1.3.2Kaponpounbie criiaBbl 4 [Iporno3upoBaHue XapaKTEPUCTUK JJIUTEIBHON

HA OCHOBE HUKEJIS MIPOYHOCTH KapPOMPOYHBIX HUKETIEBBIX
CILIaBOB.

4 (1.4 IlpakTUKyM 1O 8 N3yuenne TeXHOIOTMYEeCKON JOKYMEHTAIUN
TEXHOJIOTMH TEPMHUYECKOM TepPMUIECKON 00paboTku momyhadpuKaToB U3
00paboTKu neGopMUPYyEMBIX TEPMUYECKH YITPOIHIEMBIX

AITIOMUHHEBBIX CIIJIABOB.

5|1.4.1Tpaktrkym 1o 6 Pa3paboTka TEXHOIOTHYECKON KapThl
TEXHOJIOTHH TEPMHUYECKOM TEPMUYECKON 00pabOTKH.
00paboTKu

6|1.4.1Tpaktrkym 1o 6 Bp160p TEXHOIOTHYECKOTO peKUMa
TEXHOJIOTMH TEPMUYECKOM TEPMHUUYECKOM 00pabOTKU AeTa I WK
00paboTKu nonryadpukara.

Hroro: 32

3.4. Conep:xaHue NPaAaKTHYECKUX 3AHATUI

1.2.1. Bbi0op pe:kuMOB 00€3BOI0OPOKMBAIOIIET0 BAKYYMHOI'0 OTKUTA MOJIYy(hadpuKaToB u
3JIEMEHTOB KOHCTPYKUMA U3 TUTAHOBBIX cIuIaBoB. (A3: 4, CPC: 2)

®opma opranuszanun: [Ipakrnueckoe 3ansTre
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Onucanme: Ha ocHOBaHMU TEOPETHUUECKUX CBEACHUM, NU3JI0KEHHBIX B METOJUYECKUX
YKa3aHMIX CTYACHTBI PACCUUTHIBAIOT PEXKUMbI BAKYYMHOTO OT)KHATA
nosryhadpHUKaTOB U3M TUTAHOBBIX CILIABOB, O0ECIICYMBAIOIINE
TOCTH)KEHUE 0e30MacCHBIX KOHIIEHTPAIUI BOIOPOIA.

1.3.1. Ouenka o0pa3zoBanus 6-¢a3bl B }KAPONPOYHBIX HUKEJEBbIX CIIABAX HA OCHOBE
3JIeKTPOHHOM Teopum Jerupoanusi. (A3: 4, CPC: 2)

®opma opranuzanuu: IIpakTruueckoe 3aHsATHE

Onucanue: CTyIeHTH HA OCHOBAaHWU MOJEIH, U3JIOKEHHON B METOANYECKUX
YKa3aHUAX, pACCYUTHIBAIOT BEPOSATHOCTH 00pa3oBaHus G-(hasbl B
YKApOIIPOYHBIX HUKEJIEBBIX CIUIaBaX 3a/IaHHOTO MPET0IaBaTEeIeM COCTaBa.

1.3.2. IIporHo3upoBaHHe XapaKTePUCTUK JJIUTEIbHON MPOYHOCTH KAPONPOUYHBIX
HHKeJIeBbIX cIu1aBoB. (A3: 4, CPC: 2)

®opma opranuszanun: [Ipakrnueckoe 3ansTue

Onucanme: CTyIeHTHl HA OCHOBAaHUH MOJEIH, U3JI0KEHHOW B METOJUYECKUX
YKa3aHHUAX, CTPOAT TEOPETUUECKUE KPUBBIE JJIUTEIBHON POYHOCTH
criaa JKC6Y B koopanHatax 1go — 1gt v mporHo3upyroT 3Ha4yeHue
JUTUTEIBHOM MMPOYHOCTH JJIsI JAHHOM TUIaBKU IIPU 3aIaHHOM TEMIIEpaType.

1.4.1. H3yvyeHUe TEXHOJOTHYECKOI JOKYMEHTALMHN TEPMUYECKOIl 00padoTKH
no;ygadpukaroB u3 Ae()opMHUpPyeMbIX TEPMUYECKH YIIPOUHSIEMbIX aJJIOMHUHHEBBIX
ciiiaBoB. (A3: 8, CPC: 4)

®opma opranuzanuu: IIpakTuueckoe 3aHsATHE

1.4.2. Pa3paloTka TeXHOJOrH4eCKOil KapThl TepMuYeckoii o0padorku. (A3: 6, CPC: 4)
®opma opranuszanun: [Ipakrnueckoe 3ansTue

1.4.3. BbIOOpP TEXHOJIOTHYECKOTO PeKMMa TePMHUUYECKO 00padOTKHU AeTaJId I
noaydaodpukara. (A3: 6, CPC: 4)

®opma opranuszanun: [Ipakrnueckoe 3ansTue

3.5. JIaGopaTopHbie padoThI

Ne Oobem HaumenoBanue HaumenoBanue
n/m Pazaen nucuunimHbI 4yacoB | J1abopaTopHOM padoThI Jladoparopuu
1{1.1.Amromunuii ¥ craBbl Ha 4 Bimsaune Hen30exHBIX MarepuanoBeneHu
€ro OCHOBE IIPUMECEN Ha CTPYKTYpY U |€ U TepMUYECKas
CBOMCTBA TEXHUUYECKOTO o0paboTka
AJTFOMUHMUSL.
2|1.1.AnroMHHHMH U CIUIaBBI HA 4 Crpykrypa u cBOiCcTBa MarepuanoseneHu
€ro OCHOBE TEPMHUUYECKH € ¥ TepMHUecKast
HEYIIPOYHSEMBbIX o0paboTka
AJFOMUHHMEBBIX CILIABOB.
3|1.1.AnroMuHUH U CIIIIaBBI HA 4 CrpykTtypa u cBOiCcTBa MarepuanoseneHu
€ro OCHOBE TEPMHUUYECKH YIIPOUHSAEMBIX (€ U TEPMUUECKAs
AIIOMUHUEBBIX CIUIaBOB.  |00paboTka
4|1.2.TutaH u CIJIaBbI HA €r0 4 Crpykrypa u cBOiCcTBa MarepuanoseneHu
OCHOBE OTOYKKEHHBIX TUTAHOBBIX |€ U TEpMUYECKAs
CILIaBOB. o0paboTka
Hroro: 16
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3.6.Conep:xanue J1a00paTOPHBIX padoT

1.1.1. Buausinne Hen30esKHBIX MPUMecel HA CTPYKTYPY U CBOHCTBA TEXHUYECKOI0
amomunus. (A3: 4, CPC: 2)
®opma opranmsanuu: JlaboparopHas pabora
Omnucanne: CryneHTa 01 pyKOBOACTBOM IIPENOJaBaTeIs H3yUEHAIOT
MHUKPOCTPYKTYPHI M CBOMCTB OIBITHBIX CIIaBOB cucteM Al - Fe, Al - Siu
Al - Fe - Si, a Takyke CTPYKTypBbl U CBOHCTB HEKOTOPBIX MapOK
TEXHUYECKOTO aJTIOMUHUSI.

1.1.2. CrpykTypa U CBOHCTBA TEPMUYECKH HEYNIPOUHSEMBbIX ATIOMUHHEBBIX CIJIABOB.
(A3:4,CPC:2)
®opma opranmsanuu: JlaboparopHas pabora

Onucanme: CTyaeHTHI 0] PyKOBOJICTBOM ITPETIOABATEINS 3HAKOMSITCSI C COCTABOM,
CTPYKTYPOUH, TEPMOOOPAOOTKON U CBONCTBAMHU TEPMHUIECKU
HEYNPOUYHSIEMBIX ATFOMUHUEBBIX CIUIABOB.

1.1.3. CrpyKTypa H CBOMCTBA TEPMHUYECKH YIIPOYHSIEMbIX AJIOMHUHHEBBIX CIIABOB. (A3:
4, CPC:2)
®opma opranm3anuu: JlaGopatopHas pabota

Onucanme: CTyaeHTHI 07 pyKOBOJACTBOM IIPETIOABATEINS 3HAKOMSTCS C XUMUUECKUM
1 (a30BbIM COCTABOM aBHAJICH U IypaTIOMUHOB, UX CTPYKTYpOH 1
TEpMOOOPabOTKOIA, a TakKe ¢ JuarpaMmamu coctostuus Al-Mg-Si u
Al-Cu-Mg.

1.2.1. CrpyKTypa u CBOMCTBA OTO}:KEHHbIX TUTAHOBBIX CILUIaBOB. (A3: 4, CPC: 2)
®opma opranmsanuu: JlaboparopHas pabora

Onucanme: CTyaeHTH! 0] pyKOBOJICTBOM MPETOIaBaTeNs U3y4al0T TUIIOBbIE
MHUKPOCTPYKTYPbI TUTAHOBBIX CIIJIABOB PA3HBIX KJIACCOB, ONPEIEIISIOT
pa3Mepbl CTPYKTYPHBIX COCTaBISIONINX O€Ta-MPEeBPaLIeHHON CTPYKTYPBHI.

3.7. KypcoBbie paboThl M MPOEKTHI M0 IUCHUIINHE
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1.1. PazpaGoTka TeXHOJIOrMH TepMHYecKOi 00padoTKn

Temaruka: Llens KypcoBoii paboThl - MPUBUTH HEOOXOAUMBIE HABBIKH B 00JIaCTH
pa3paboTKu ¥ MPOEKTUPOBAHUS TEXHOIOTHUECKOTO Mpoliecca TEPMUYECKOM
00pabOTKN KOHKPETHBIX MOTy()aOpHUKaTOB WIIM U3IETTNH aBUAIITMOHHOTO
Ha3HAYEHUS.
KypcoBas paboTa coCTOUT U3 CIEIYIOMNUX OCHOBHBIX Pa3/IeoB:

3aaHUC Ha IPOCKTUPOBAHUEC KOHKPETHOT'O TEXHOJIOIMYECKOI'0 IIpo1ecca

TePMUYECKON 00paboTKH;

CBOMCTBAa MPUMEHSIEMBIX CTaJIEH U CILIaBOB;

BBIOOD TUPEKTUBHON TEXHOJIOTUU U OMMCAHUE TEXHOJIOTMUYECKUX MPOLIECCOB,
BBIOOp 000PYIOBaHUS;

pa3paboTKa MapIIpyTa;

pa3paboTKa TEXHOJIOTMUECKUX KapT JUIsl TPYIIIbI AeTalel Win

nosryhabpHuKaToB.
[TosicuuTenbHas 3anucka conepkut 30 - 50 cTpaHUIl TEKCTa ¢ WILTIOCTPAIUSIMH.

Tpynoemkocts(CPC): 30
IMpuxkpeniennble gaiiapi: Pa3zpaboTka TeXHOIOTHH TepMHUYECKO 00padboTku.pdf

3.8. [IpomeikyTOUuHAsl aTTeCTAIUA
1. Dk3aMeH (8 cemecTp)
Ipuxpemiennsie paiiubl:  Ok3ameH (8 cemectp).pdf

4. HEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYHEHUA
JIJII CAMOCTOSITEJIbHOM PABOTBI OBYUAIOIIUXCH 11O

TV CHUILIAHE

1. OcHOBHas 1 JONOJHUTEIbHAS IUTEPATYPA 10 AUCLUIIIIMHE

2. Pecypchl nHGOpMaIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «IHTepHeT».
3. Pecypcel HayuHO-TexHUYeCKOi Oubmmorexku MAM.
4. ndopManinoHHBIE CTEH/IBI KaeIphl.
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5. ®OH/JI OIEHOYHBIX CPEJACTB JJ151 TPOBEJAEHUS
MPOMEKYTOUYHO ATTECTALIMYA OBYYAIOLIAXCS MO
JTUCHMUIIIAHE

Ornucanue nokaszareyiei, KpUTepuu OLICHUBAHUSI KOMIIETEHIIUI U ONMHUCAHUE KAl
OILICHUBAHUS OCYIIECTBISIFOTCSI B COOTBETCTBUH C [lonokeHneM 0 0aibHO-pERTHHTOBON
CUCTEeMeE OIICHKH Pe3yJIbTaToB o0ydeHwus cTyaeHToB no aucuuruiuHe ([Tpukas Ned2 ot 04.04.2014
«O0 yTBepKICHUU TOJOKECHUS « PEUTHHT TIO TUCIIUTLITHHEY).

J151s o1leHMBaHMSI UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM
00yJaroIMXcsl UCTIONB3YIOTCS ciieaytonue kKputepun 1o 100-0amipHOM mIKane:

1. dopmynupoBaHHEe MPEACTABICHHON HH(OPMALIUU B BHJIE TIPOOJIEMBI;
2. Ilpennoxenne crocoba pemeHus mpooIeMBbl;

3. OGocHoBaHue crioco0a pemieHus mpooJIeMbl;

4. JleMoHcTparus criocoba penieHus: mpooIeMBbl.

O1ieHUBaHME OCYIIECTBIAETCS MO CIEAYIONIEH IIKAJIE:

100-6amipHas mkana Pesynbrar ocBoeHuUs
meHee 40 Kpurepuii e chopmupoBan
41-70 Kputepuii 4eTKo HE BBIpAKEH
71-100 Kputepuii BeipaxeH 4eTKO

JU1s OLleHUBAaHUS CUTYAallMOHHBIX 33JaHUH HCIIOIb3YETCs CIEeIyIOIas IIKaja:
100-6amipHas mkana Pesynbrar ocBoeHuUs

oOyyaronuiics He MOXKET chopMynupoBaTh MpodIEMY,
MmeHee 30 IIPEJICTABICHHYIO B 3aJaHUU

oOyuaronuiics GopMynupyeT MOCTaBICHHYIO 3a/1a4y, Y HETO
c(hOpMHPOBaHBI N30JIUPOBAHHBIC 3HAHUS H YMEHUS, OTHAKO

OTCYTCTBYIOT MHTETPHPOBAaHHBIC TIOHATHS U HABBIKH, B
pe3ynbTare 4ero JOMyIIeHbl OUTMOKY B PEIICHUH U 3aJJaHHe
31-50 HE BBINOJIHEHO

3aJJaHKE BBINIOJHEHO, 00yYarOMUACs IPUMEHSET 3HAHUS
JUISL PEUICHHUs TIOCTABICHHON POOIEMBbI, OJJHAKO HE
c(hOpMHUPOBaHBI KOMIIETCHIIUH, BCICCTBUE YETrO
00yJaroNuiics NCTIBITHIBACT 3aTPYAHEHUS B IEMOHCTPALUU
51-80 CHOCO0O0B pelIeHus 3a/1a4u

3aJJaHME BBIIIOJHEHO KaK B TEOPETHUECKOM, TaK U B
NPaKTUYECKOM IUIaHe, 00yYaromuics Jerko
JIEMOHCTPHUPYET CBOIO KOMIETEHTHOCTH 110 IaHHOMY

81-100 BOIPOCY

CDOHI[BI OILICHOYHBIX CpC,Z[CTB, ITO3BOJIAOIIMEC OLICHUTDH peSy.TH:TaTLI O6y‘ICHI/ISI, BKJIHOYAKOT B
ceost:

* BOIIPOCHI K IPOMEKYTOUHOM aTTeCTaIuH.
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[lepeuenp KoMIIETEHIMHI U Tarbl UX POPMUPOBAHMS IIPUBEICHBI B CIEAYIONICH TabIHLIe:

N

Hudp

Komnerenmus

Jrtanbl popMHUPOBaAHUS
KOMIETEeHIINT

—

TIKP-8

Crioco0eH UCIOIb30BaTh METOIBI
MOJICJIUPOBAHUS TIPU
MPOTHO3UPOBAHUY U ONTUMU3AIIHI
TEXHOJIOTUYECKUX MPOIIECCOB MPHU
CTaHIapTH3AIMH U CEPTUDUKAIUY.

YMeTh NPUMEHSTh Ha TIPAKTHKE
TEXHUYECKYIO U HOPMAaTUBHYIO
JOKYMEHTAIIUIO TIOKOHCTPYKLIUH
OCHOBHOT'O TEPMHUYECKOTO
000py/IOBaHHsI, TEXHOJIOTHYECKOM
OCHACTKH U BCIIOMOTaTeJIBHOTO
o0opynoBaHUs

3HaTh OCHOBBI TEXHOJIOTUH 00PabOTKH
MaTrepHrajoB, UCTIOIb3YEMBIX Ha
MPOU3BOJICTBE U OCHOBBI
MPOCKTUPOBAHHUS TEXHOIOTUYECKOM
OCHACTKH

YMeth hopMyITHpoBaTh TPEOOBAHUS K
0COOEHHOCTSIM OCYIIECTBICHHS
TEXHOJIOTHI U HABBIKAMH 10
pacmonoKeHuIo 00pasIoB B
00opynoOBaHUHN

Biazgets HaBBIKOM MO PaCIIOIOKEHUIO
Y OpUCHTAIIUY JieTaeii B
MPOCTPAHCTBE CLEIBIO UCKITIOUCHHUS
HETaTHBHOTO BIUSHUS BHEIITHUX
(hakTOpOB Ha Ka4eCTBO 00PaOOTKU
m3nenuit Cemectp - 8

TIKP-1

Crioco0eH oCyIIeCTBISTh
palMoHaILHBII BEIOOp MaTepHATIOB Ha
OCHOBE aHAJIN3a 3aJIaHHbBIX YCIOBUH
IKCIUTyaTallii MATePUAJIOB, YIUTHIBAS
UX HaIEKHOCTD, SKOHOMHUIHOCTH U
9KOJIOTHYHOCTh

3HaTh BUBI MAaTCPHUAIIOB,
MPUMEHSEMBIX B aBUAITUOHHOW U
MaIIMHOCTPOUTEIBHBIX OTPACTIX.
VYMeTh onicHUBaTh HaAEKHOCTD,
SKOHOMHUYHOCTh U SKOJIOTHYHOCTh
MPUMEHSEMBIX MaTepPHAJIOB.

3HaTh OCHOBHBIC TUITBI MAaTCPHAIIOB
Pa3IMYHOTO Ha3HAYCHUS ISl pELICHUS
npoecCHOHABHBIX 3a71a4

YMeTh BBIOMpPATh OCHOBHBIE THITHI
MaTepHalioB Pa3IUYHOrO HA3HAYCHUS
Ha OCHOBE 33JJaHHBIX yCIIOBUUN
AKCIUTyaTaluu

Bragets ombIToM npuMeHEHHS
OCHOBHBIX TUIIOB MarepuajoB
Pa3IMYHOTO Ha3HAYCHUS ISl pELICHUS
npodeccroHabHBIX 3a71a4 CeMecTp -
8

[IKP-3

CrocoOeH BBIOUPATh METOIBI
UCCIICZIOBAHUS CTPYKTYPBI MaTEPHUAJIOB
Y KOHTPOJISI UX CBOHCTB

3HaTh napaMeTPhl TEXHOJIOTHYECKUX
MIPOLIECCOB, MOAJIEKAIINE U3MEPECHUSIM
Y TOYHOCTH 3THX u3MepeHuit Cemectp
-8
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[IKP-4

Cnoco0eH OCyIIeCTBIATh
000CHOBaHHEIN BBIOOD
TEXHOJOTHIECKOTO 000PYI0BaHHSI

3HATh TUIIBI MATEPUAIIOB U
TpeOOBaHUs, IPEABSIBISIEMbIC K
MPOIYKIIMU CONIACHO HOPMAaTHBHON
JOKyMEHTAIUN

3HaTh TEXHOJOTHIO U
TEXHOJOTHYECKHI periiaMeHT
MPOM3BOJICTBA U3/IEIUH, a TAKIKE
METOJIbI TUTAHUPOBAHUS M KOHTPOIIS
NEeATETLHOCTH paboTHUKOB CemMecTp -
8

[IKP-6

CnocobeH k pa3paboTke,
COIIPOBOXKJICHHUIO U MHTETPAIAN
TUTIOBBIX TEXHOJIOTHUYECKUX
MIPOIIECCOB B 00JIacTH
MaTepUaNoBe/ICHUS U TEXHOJIOTHH
MarepuaioB

3HaTh BUABI TEXHOJIOTHUECKOM
OCHACTKH, IPUMEHSIEMBIE IS
THTIOBBIX TEXHOJIOTHYECKAX
MPOIIECCOB

YMmeThb pazpabarbiBath 1 0pOpMIIATH
AJIEKTPOHHBIE TEXHOJIIOTUYECKUE
KapThI TUITOBBIX PEKHUMOB 00pabOTKH
MaTepraioB

BrnaaeTs npakTUKOW MPOEKTUPOBAHUSA
THUIIOBOM TEXHOJIOTMYECKON OCHACTKU
C MCTIOJIb30BAaHUEM MPUKIATHBIX
MIPOTPaMMHBIX CPEJICTB.

3HaTh NPUHIUIB PeATU3aluU
CUCTEMBI aBTOMaTH3WPOBAHHOTO
YIIpaBJICHUS peKUMaMHA 00pabOTKH
MaTepHaoB.

Buiamers MeTonuKkoi BHECEHUSA
VM3MEHEHUH B 2JIEKTPOHHbBIE
TEXHOJIIOTUYECKHE KapThl TUTIOBBIX
PEKUMOB 00pabOTKHM MaTepHAIOB.
Bragets HaBBIKOM ONIpEnenaTh
XUMHYECKHN U (a30BBIH COCTAB
MaTepHaNIOB TOCIE Pa3TUIHBIX
obpabotok Cemectp - 8

[IKP-9

Cnoco0eH yJacTBOBaTh B MPOBEACHIH
WCCIIEZIOBaHUH U pa3pabOTOK HOBBIX
MPOIIECCOB MONYYCHHUSI 1 00pabOTKH
MaTepualioB U U3

3HaTh OCHOBHBIC METOIBI TOCTAHOBKU
Y TIPOBE/ICHUS SKCIIEPUMEHTOB TIO
CO3JIAaHUIO HOBBIX IPOIIECCOB
TTOJTYy9ICHHS M 00pabOTKH MaTepHaIOB
Cemectp - 8

[IKP-10

Cnoco0eH K yrpaBlIeHUIO
BBITIOJTHEHHEM TPOU3BOJICTBEHHBIX
3aJaHAK y9acTKa (IIexa) 1Mo BEIYCKY
METaUTHIECKUX MaTepHalioB U
U30EINI U3 HUX

YMeTh pa3pabarbIBaTh TEXHUYECKHE
3aJlaHus Ha 000PYIOBaHUE U
OCHACTKY, TPEOYIOmrecs s
00pabOTKKM MaTepUAIOB U U3CIIHI
3HaTh TEXHOJIOTHYECKYIO
JOKYMEHTAIIHIO TIPOU3BOJICTRA,
MapHIpyTHBIE KAPTHI MIPOIECCOB
3HaTh HOPMATUBHYIO U
TEXHOJOTHYECKYIO JOKYMEHTAIUIO 110
MPOM3BOCTBY MAaTEPUAIIOB H U3ICITHH
Cemectp - 8

Bonpockl K NPOMeKYTOYHON aTTeCTallMK
"MarepuanoBeeHIE U TEXHOJIOTUN KOHCTPYKIIMOHHBIX Marepraion 2"

1. Jk3ameH (8 cemecTp)

Ipuxpemiennsie paiiab:  Ok3ameH (8 cemectp).pdf
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6. IEPEYEHHb OCHOBHOM U JONOJTHUTEJIBHON YYEBHON
JINTEPATYPBI, HEOBXOJIVMOM JUIsI OCBOEHUSA
NTUCLUIIINHBI

a) Ocnoenas numepamypa:

* 1. KonaueB b.A., Enarun B.W., JluBanoB B.A. MeranioBenenue u TepMuiecKas
00paboTKa BETHBIX METAIOB U ciiaBoB. — M.: MUCHUC, 2005 —432 c.

2. ®etucos I'I1., Kapiman H.I., Mattonun B.H. u ap. Marepuanosenenue u
TexHoJorus MetauioB — M.: Briciasg mkoaa, 2008 — 877 c.

0) /lononnumenvnaa tumepamypa:

* 1. A.B. Manskos, 1./1. Huzkun, A.B. lpanuuus. Biusaue Hen30ekHbIX TpuMecen
Ha CTPYKTYPY M CBOMCTBA TEXHUYECKOTO aTtoMHUHUs /MeToaruecKkue yKa3aHus K
naboparopHoii pabote — M.: MATH., 2007. 19 c.

2. A.B. Manskos, 1./1. Huskun, A.B. [Ipanuuus. CTpyKTypa U CBOWCTBa TEPMUYECKU
HEYNPOUYHSIEMbIX ATIOMUHUEBBIX CIUTaBOB / MeTonnueckue ykazaHus K J1a0opaTopHOn
pabore — M.: MATH., 2006. 17 c.

3. A.B. Manbkos, 11./1. Huskun, A.B. [Ipanunus. CTpykTypa 1 CBOMCTBA TEPMUUECKHU
YIPOYHSAEMBIX aIFOMUHHEBBIX CIIaBOB / MeToauueckue yka3aHus K J1abopaTopHOi
pabore — M.: MATH., 2007. 17 c.

4. A.B. Manskos, 1./I. Huskun, A.B. Ipanuuus. CTpyKTypa U CBOWCTBA OTOXKEHHBIX
TUTAHOBBIX CIIJIABOB / MeToanyecKue ykazaHus K 1abopatopHoii padore — M.: MATH.,
2006. 17 c.

5. A.B. lpanunus. Bei6op pexxnma 006€3B010p0KUBAIOIIETO BAKYYMHOTO OT)KHUTa
no1y¢abpHKaToB U KOHCTPYKIIMIA U3 TUTAHOBBIX CIUIaBOB / MeToIu4ecKne yKa3aHus K
IpakTHueckoMy 3ansatuio — M.: MATU, 2013. — 14 c.

6. A.B. JIpanunus. [Iporao3upoBaHue XapakKTepUCTHK JAIUTEIBHON IPOYHOCTH
’KApOTIPOYHBIX HUKE-JIEBBIX CIIaBOB / MeToqnuecKkne yKa3aHus K MpakTHUECKOMY
3aHsaTuio — M.: MATH, 2013. - 16 c.

7. ¥O.b. Eropoga, C.b.benosa, @.C. Mamonosa. Onenka o6pa3oBaHus curma-}assl B
’KApOIIPOYHBIX HUKEJIEBBIX CIUIaBaX HA OCHOBE AIEKTPOHHON TEOPUH JIETUPOBAHHUS /
MeTtonnueckue ykazaHus K IpakTHueckomy 3ansatuio — M.: MATU, 2007. — 24 c.

7. NEPEYEHB PECYPCOB
WH®OPMAIIMOHHO-TEJEKOMMYHUKALIMOHHOMN CETH
«MHTEPHET», HEOBXOJIUMBIX J1JI51 OCBOEHHUS
T CTUTLIAHBI

st oGecriedenust 06pa3oBaTeILHOTO MPOIECCa MO AUCIUIUITMHE 00yJaronuMCs
MPEIOCTABISICTCS BOBMOKHOCTh KPYIJIOCYTOYHOTO TUCTAHIIMOHHOTO WHIMBUIYaTBHOTO
JOCTyTa K 3JICKTPOHHBIM OMOIMOTEUHBIM CHCTEMaM M3 JIF000# TOUKH, B KOTOPOH UMEeTCs
JI0CTyN K ceTH «HTepHeT.

HaumenoBanmue pecypca HNHuTepHeT-CCHLIKA HA pecypce

"ZNANIUM.COM"

JHoroBop Ne 4855 56¢/027-1-3200-20 ot 08.12.2020 ¢ http://znanium.com
000 "BHAHUYM" C «18»12.2020 . mo «17»12.2021 r

Horosop Ne 56¢/027-1-3026-21 ot 22.12.2021 ¢ OO0 https://znanium.com/
"SHAHUYM" C «15»12.2021 r. o «31»12.2022 r

Horosop Ne 56¢/027-1-2586-22 ot 07.12.2022 ¢ OO0
"SHAHUYM" C «20»12.2022 1. mo «31»12.2023 r
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00O "NU3nareancTBo Jlannp"

Horosop Ne 027-1-0234-21 or 18.02.2021 roga ¢ OOO
"U3narensctBo Jlanp" C «22 » 02.2021r mo « 21»
02.2022r

e.lanbook.com

Horosop Ne 027-1-0234-21 ot 18.02.2021 roga ¢ OOO
"OBC Jlanp" C «22 » 02.2021r. mo « 21» 02.2022

Horosop Ne COb 027-0-0400-21 ot 15.09.2021 rona c
000 "9BC Jlanp" C «15 » 09. 2021r. mo « 14» 09.2024

Horosop Ne 027-1-0169-22 or 07.02.2022 roga ¢ OOO
"U3narensctBo Jlanp" C «22 » 02.2022r. o « 21»
02.2023r

Horosop Ne 027-1-0168-22 or 07.02.2022 roga ¢ OOO
"OBC Jlanp" C «22 » 02.2022r. mo « 21» 02.2023

00O "DuexTponnoe m3naTeabcTBo FOPAUT"

DnextpoHHas 6ubmroreyHas cuctema FOPAWIT. DBC
"JlerenpapHpie KHUTH"

http://biblio-online.ru,
https://biblio-
online.ru/catalog/legendary

Joroop Ne 027-1-3191-20 ot 04.12.2020r OOO
"Onexrponnoe uzaarenbctBo FOPAUT" nst CIIO C
«04»12.2020 1. mo «03»12.2021

https://urait.ru/

Joroop Ne 027-1-3194-20 ot 04.12.2020r. ¢ OOO
"OnexrponHoe uznarenbctBa KOPAUT" C «04»12.2020 1.
no «03»12.2021 r

https://urait.ru/

Joroop Ne 027-1-3034-21 ot 03.12.2021r OOO
"Onexkrponnoe uzaarenbctBo FOPAUT" C «04»12.2021 1.
o «03»12.2022 r

https://urait.ru/

Horoop Ne 150-1-3269-21 ot 10.12.21 OOO
"Onexrponnoe uzaarenbctBo FOPAUT" niist CI1IO

https://urait.ru/

Joroop Ne 027-1-2554-22 ot 01.12.2022r OOO
"Onexkrponnoe uznarenbctBo FOPAUT" C «04»12.2022 1.
no «03»12.2023 r

Horosop Ne 5537 ot 25.11.2022 OOQO "2nexTpoHHOE
n3narenscTBo JOPAUT" noia CITIO

DJIeKTPOHHAS OMOIMOTEKA

MAHN

OnexTtponHas 6ubnuoreka MAU (cooctBernocts MAN).
JInnensuonnslil norosop Ne 0267-HNY-13 or
11.12.2013 . ¢ OO0 "ara Dkcmpecc "Ha IpaBo
UCIIOJIb30BaHMs porpammsl 111 OBM
ABTOMaTH3MPOBAaHHAS WHTETPUPOBAHHASI OMOIHOTEUHAs
cucrema (AUBC) «Merallpo» (ans pa3mereHus
OnekrponHoi OubanoTexn MAUN)

https://elibrary.mai.ru/MegaPro/We
b

ueKkTpoHHast Onbamnorexka Koncopunyma apoxkocmMuuyeckux By3os Poccun

OnexrpoHHas 6ubnmoreka Koncopumyma
a’pOKOCMUYECKUX By30B Poccun.

Comnamenue o co3nanuu Koncopimyma By30B Poccun
"HanwmonanbHbI# 00BETMHEHHBIA a9POKOCMHUUYECKUIN
yHuBepcutet” ot 03.09.2012 r. JloroBop 0 ceTeBoM
B3auMonencTeuu ot 15.12.2014 r.

Cornamenue ot «03»09.2012 r. 6eccpouHo
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buoaunorexa POOU

Bu6nuoreka POOU |http://www.rfbr.rw/rffi/ru/library
Ennnoe okHO 10cTyna Kk o00pa3oBarejibHbIM pecypcam
Enunoe okHO JocTyna K 00pa3oBaTelIbHBIM pecypcaM |http://window.edu.ru/
Polpred.com
Polpred.com. O630p CMU |http://p01pred.c0m
00O "PYHOB"
Horosop Ne 027-1-3051-20 ot 07.12.2020 ¢ OOO http://elibrary.ru

"PYHDB" C «07»12.2020 r. o «06»12.2028

Horosop Ne 027-1-2895-21 ot 03.12.2021 ¢ OOO
"PYHDB" C «03»12.2021 r. mo «02»12.2039

Jorosop Ne 027-133215-22 o1 20.12.2022 ¢ OOO "HOB"
C «20»12.2022 1. o «19»12.2030

00O "HannonanbHblii nugposoii pecypc "Pykont"

JHoroop Ne PKT-054/20/027-1-1129-20 ot 30.05.2020 ¢ |http://text.rucont.ru/
OO0O "HanmonansHserii mudpoBoit pecype "Pykont" C
«01»06.2020 . mo «31»05.2021 r

Horoop Ne 027-1-1235-21 ot 01.06.2021 ¢ OOO https://text.rucont.ru/
"Hanumonanenerit iudpoBoit pecype "Pykont" C
«01»06.2021 r. mo «31»05.2022 r

Horoop Ne 027-1-1467-22 ot 09.06.2022 ¢ OO0 https://text.rucont.ru/
"Hanwmonanenerit udpoBoit pecype "Pykont" C
«01»06.2022 r. mo «31»05.2023 r

oI'BY "PI'B"

JloroBop o mpenoctaBieHuu aocryna k Hanmmonanesno#t  |http://H306.pd
anekTpoHHou 6ubamoreke (HOB) Nel01/HOb/2139 ot
13.11.2018r. ¢ ®I'BY" PI'B" C «13»11. 2018 . mo «12»
11.2023

HIT HOUKOH

Cormamenue Ne 715 J1C-2011 ot 16.05.2011 o http://archive.neicon.ru
corpynHudectse B Koncopuuyme HOUKOH C «16»
05.2011 r c aBTOMaTHYECKUM MPOTICHUEM
Hanwmonansaas noamnucka Ha-2021 r ¢ POOU
I'ocynapctBennoro 3ananus Ne 075-00011-20-00

Web Of Science- https://apps.webotknowledge.com https://apps.webofknowledge.com
Scopus- http://scopus.com http://scopus.com
Elsevier-http://www.sciencedirect.com, http://www.sciencedirect.com,
http://www.elsevierscience.ru/products/science-direct, http://www.elsevierscience.ru/
https://www.elsevier.com/solutions/sciencedirect/content/ |products/science-direct,
journal-collections, https://www.elsevier.com/solutions
https://www.elsevier.com/solutions/sciencedirect/content/ |/
backfile-collections sciencedirect/content/journal-collec
tions,

https://www.elsevier.com/solutions
/sciencedirect/content/backfile-
collections

http://rd.springer.com,
http://www.springerprotocols.com
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Maremarndeckas 0a3a maHaelx zbMATH:
http://zbMATH.org

American Chemical Society (ACS)-
https://www.acs.org/content/acs/en.html

American Institute of Physics (AIP)-
https://www.scitation.org/

American Physical Society- https://journals.aps.org/about

EBSCO Publishing (baza CASC)-
http://search.ebscohost.com

Cambridge University Press (CUP)-
https://www.cambridge.org/core

IEL n3narensctBa IEEE (Institute of Electrical and
Electronics Engineers , Inc.)- https://ieeexplore.ieee.org
INSPEC xomnanuu EBSCO- INSPEC

Institute of Physics (IOP) uznarensctea IOP Publishing-
https://iopscience.iop.org/

MathSciNet American Mathematical Society-
https://www.ams.org/home/page

Optical Society of America (OSA)-
https://www.osapublishing.org/about.cfm

Oxford University Press-
https://academic.oup.com/journals/

ProQuest Dissertations & Theses Global-
https://search.proquest.com/index

ORBIT Intelligence - 6a3a nanapix QUESTEL-
https://www.orbit.com/

SAGE Publication- https://journals.sagepub.com/

Annual Reviews Science Collection (AR)-
https://www.annualreviews.org

JSTOR- www.jstor.org

Wiley. John Wiley & Sons.-
https://onlinelibrary.wiley.com/

Haunonaanuasa noanucka Ha 2022 r ¢c POOU
T'ocynapcTBeHHOro 3a1aHusA

http://zbMATH.org
https://www.acs.org/content/acs/
en.html

https://www.scitation.org/

https://journals.aps.org/about
http://search.ebscohost.com

https://www.cambridge.org/core

https://ieeexplore.ieee.org

https://iopscience.iop.org/
https://www.ams.org/home/page
https://www.osapublishing.org/abo
ut.cfm
https://academic.oup.com/journals/
https://search.proquest.com/index

https://www.orbit.com/

https://journals.sagepub.com/
https://www.annualreviews.org

WWW.jstor.org
https://onlinelibrary.wiley.com

Springer Nature:

1. eBoock Collection: xypHaibl, KHUTH -
https://link.springer.com

2. Konnexiust )KypHasioB 1 6a3bl JaHHBIX Springer
Nature: https://link.springer.com

Begell House Inc.

https://www.dl.begellhouse.com/collections/6764f0021c0
5bd10.html

China Academic Journals |(CD Edition) Electronic
Publishing House Co., Ltd: https://ar.cnki.net/ ACADREF
Institute of Electrical and Electronics Engineers:

https://link.springer.com

https://www.dl.begellhouse.com/
collections/
676410021c05bd10.html

https://ar.cnki.net/ ACADREF

https://ieeexplore.ieee.org/Xplore/

https://ieeexplore.ieee.org/Xplore/home.jsp;
https://ieeexplore.ieee.org

home.jsp;
https://ieeexplore.ieee.org
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EBSCO. https://www.search.ebscohost.com/  |https://www.search.ebscohost.com/
INSPEC:

1. Ba3a maunaeix Academic Search Premier
2. baza naunasix eBook Academic Collection
3. eBook EngineeringCore Collection

ORBIT Intelligence |- 6a3za nanusix QUESTEL: https://www.orbit.com/
https://www.orbit.com/

SAGE https://journals.sagepub.com/ https://journals.sagepub.com/
Publication:

Wiley: |https://onlinelibrary.wiley.com/ https://onlinelibrary.wiley.com/

8. METOANYECKUE YKA3ZAHUA IS OBYUYAIOIIUXCA 110
OCBOEHHIO JUCIIUIIJINHbI

D deKkTUBHBIM CITOCOOOM Pa3BUTHS TBOPUYECKHUX CIIOCOOHOCTEH CTYJIEHTOB MPHU U3YUECHUHN
JTUCLUILTMHBI SBJISIETCS CaMOCTOsITeNIbHAs paboTa, KOTopasi HalleJieHa Ha PopadboTKy
CTyJIEHTaMH MaTepHasia MpOoIIeIINX KOHTAKTHBIX 3aHATUH U MOATOTOBKY K MPEICTOSLIIIM
3aHATUSM.

CamocTtosTenbHast paboTa CTyJ€HTOB IPOBOJUTCS UMH B COOTBETCTBUU C COOCTBEHHBIMU
BO3MOXKHOCTSIMH. MOXHO, OZJHAKO, PEKOMEHI0BAaTh TPYIIIOBOE U3yUEHHE MAaTepUaOB,
o0ecreurBaroIee COBMECTHYIO pPa0OTy HECKOJIBKUX CTYIEHTOB, YTO MOJIOKHUTEIBHO BIUSET HA
Ka4eCcTBO MPOpadOTKH MPOrpaMMbl Kypca.

B To ke BpeMs BbICOKasl CTENIEHb YCBOCHUS U3y4aeMOU TUCIUIUINHBI JOCTUTAeTCs MpU
MMOCTOSTHHOM paboTe CTYACHTOB HaJl TEKYIIIMM MaTepuaioM. B 3To# CBs3M jkenaTebHa
npopaboTKa JIEKIIMOHHOTO Marepuaia B JIeHb €0 IPOYTEHUs, UTO IMO3BOJISET, BO-TIEPBBIX,
OTIepaTUBHO (Ha CJIEIyIOIIeH JeKIIMN) CHUMAaTh BOSHUKAIOIINE BOIIPOCHI U, BO-BTOPBIX,
co3/1aBaTh Oarak 3HaHUW MO JUCIUIUIMHE 3300 10 MPOMEXYTOYHON aTTeCTALIHH.

[Ipu MOArOTOBKE K MPAKTUUECKUM 3aHATHUSAM TakKe He0OXoIuMa NpopadoTKa JEKIIMOHHOTO
MaTepuaia. To MO3BOJIUT OCO3HAHO pabOTaTh C MpeAaraéMbIM MaTepHUaioM MIPEToAaBaTeIeM
Ha MPaKTUYECKOM 3aHATHUH, a, CIeI0BaTeIbHO, 3aKJIabIBaTh 0a3y METOIMK U MPUEMOB MIPH
pElIeHNN IPAKTUYECKUX 3aj1ay.

[Ipu u3yyennn Matepuaia HeOOXOIMMO JIeIaTh aKLEHT He Ha 3a3yOpHMBaHUU MaTepHana, a
Ha TIOHUMaHUe ero (pU3NUecKoil CyTH, YTO Pa3BUBAET MBIIICHUE U TTO3BOJISIET TOHSTh
METOOJOTHIO U3y4aeMOU TUCIUIIINHBI.
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Jlexuu:

B xone neKIMoHHbIX 3aHATHI HEOOXOAMMO BECTH KOHCIIEKTHPOBAaHHE y4eOHOro Marepuasa.
OOparatb BHUMaHKE Ha KaTerOpHH, (OPMYITUPOBKH, PACKPHIBAIOIINE COJIEPKAHUE TeX HITH
UHBIX SIBJICHUH U IIPOLECCOB, HAYYHBIE BBIBOBI U PAKTUYECKUE PEKOMEH ALY,
XenarenbHO OCTaBIATH B pab0YMX KOHCIEKTAX MOJIA, T/I€ AeaTh IIOMETKH U3
PEKOMEHI0BaHHOM JTUTEPATYPhl, TONOIHSIOLINE MaTepHall MPOCITYIIAHHOM JIEKIIMH, a TaAKXKe
MOAYEPKHUBAIONINE 0COOYIO BaXKHOCTD TEX HJIM MHBIX TEOPETHUECKUX MOJIOKECHUH.
PexoMeHnyercs 3a1aBaTh IPENOAABATEI0 YTOUHSIOUINE BOIIPOCHI C LIETBIO YACHEHUS
TEOPETUYECKUX IOJIOKEHUN, PA3PEILICHNS CIIOPHBIX CUTYyalUi.

CBOi1 KOHCIIEKT JICKIIUH CIIEIyeT 10pabaThIBaTh, Aeias B HEM COOTBETCTBYIOIIUE 3aIIUCH U3
JUTEPaTypbl, PEKOMEHIOBAaHHOW IPENoaBaTesieM U MPEIyCMOTPEHHON paboueit
nporpamMmoii 1y padoueii mporpammbl qucturinabl (PITT).

Jl11 NOHMMaHKs MaTepuasa U KaYeCTBEHHOI'O €T0 YCBOCHUS PEKOMEHAYETCS TaKasi
[IOCJIEN0BATEIBLHOCTD U IIPOAOKUTEIIBHOCTD IEHCTBUM:

- MI3ydeHne KoHCIIEKTa JIEKIUH B TOT K€ JIeHb (rocie Jekiun): 10-15 MunyT.

- N3y4yeHne KoHCIIEKTa JIEKLUU 32 AEHb Nepe]l cienyromei gekiueit: 10-15 MunyT.

- Vzyuenue TeopeTHYecKoro Marepuaia 1o yueOHUKY M KOHCIIEKTY: 2 yaca B HEJElIIO.

- B Teuenue nenenu 1 yac paborathb ¢ IuTepaTypoil B Onbinoreke (3EeKTPOHHOM
OuoIMOTEKE).

Pexomenammu no paboTe ¢ IUTEPaTypoi 3aKITI0YAI0TCSA B HEOOXOIUMOCTH M3YUYEHUS
MH(POPMALIUH 110 U3y4aeMOW TeMaTHKE U M3JI0KEHHOH B yUeOHHMKAX, y4eOHbBIX IOCOOUSX,
NEPUOANYECKUX U3AAHUSX.

Pexomenyercs mocie u3ydeHus ouepeiHoOro naparpaga yueOHHKa BBITTOJIHUTH HECKOJIBKO
IIPOCTHIX YNPAXHEHUH Ha JaHHYIO TeMy. KpoMe Toro, oueHb M0JI€3HO MBICIEHHO 33JaTh
cebe creyromye BOIpOoCkl U MONpoOoBaTh OTBETUTH HA HUX:

- 0 yéMm 3TOT naparpag?

- KAKU€ HOBBIE MTOHATHUS BBEICHBI, KAKOB X CMBICI?

- YTO JaayT 3TU NOHATHS HA IPAaKTUKE?
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CeMuHapCKue 3aHATHU:
BaxxHoit cocTaBHON 4acThio y4eOHOTO Mpoliecca B By3e SBISIOTCS
CEeMHMHAPCKHE/TIPaKTUYECKUE 3aHATHs. [ImaHbl cCeMUHAPCKUX 3aHATUHN, UX TEMaTHKa,
pEeKOMEHyeMast TUTeparypa, 1ellb U 3a/1auu e€ u3yueHHs COOOIIAtoTCs MperoaBareieM Ha
BBOJIHBIX 3aHATUAX WK 6epytcs u3 PI1/I.
IToaroroBka K CEMMHApPCKOMY 3aHSTHIO BKJIIOUAET 2 dTana: |- — opraHu3aluoHHbIN; 2-1 -
3aKpeIrieHHe U YITyOJIeHne TeOpeTHUeCKUX 3HaHui. Ha mepBoM 3Tare cTyAeHT IIaHupyeT
CBOIO CAaMOCTOATENBbHYIO paboTy, KOTOpast BKIIIOYALT:
- ySICHEHHE 33aJJaHHs HAa CAMOCTOSTEIBHYIO padoTy;
- Mo00p PEKOMEHI0BaHHOM JTUTEPaTyphl;
- COCTaBJICHHE TUIaHa paboThl, B KOTOPOM ONPEAEISIOTCS OCHOBHBIE ITYHKTHI MPECTOSIICH
IIOATOTOBKH.
Bropoii rarr BKII04aeT HEOCPEACTBEHHYO IIOATOTOBKY CTy[eHTa K 3aHATuI0. HaunHars
HAJI0 C U3yYEHHs PEKOMEHIOBAaHHOM TuTeparypsl. Ha jgexiun o0bIYHO paccMaTpuBaeTcs He
BECh MaTepual, a TOJIbKO €ro 4yacTh. OcTajpHas €ro 4acTh BOCIIOJIHAETCS B IIpoLEcce
camocCTosATeNbHOU paboThl. Ocoboe BHUMaHHE MTPU ITOM HEOOXOIUMO 00paTUTh Ha
coziep)KaHue OCHOBHBIX TOJIOKEHUN U BBIBOJIOB, OOBSCHEHHE SIBJICHUH U (DaKTOB, YICHECHHE
IIPAKTUYECKOTO IPUIIOKEHUS pACCMaTPUBAEMBIX TEOPETUUECKUX BOIIPOCOB.
[Tpu HEOOXOMUMOCTH clieyeT 00paIIaThCs 3a KOHCYIbTallMel K npenoaasatento. Ha
CEeMHMHAape KaX/Iblif €ro y4acTHHUK JIOJDKEH OBITh TOTOBBIM K BBICTYIUICHHUIO TI0 BCEM
IIOCTaBJICHHBIM B IIJIAHE BOIIPOCAM, IIPOSBIATh MAKCUMAJIbHYIO aKTUBHOCTb ITPH UX
paccMOTpeHHHU. BrICTyIUIeHHE TOHKHO CTPOUTHCS CBOOOTHO, YOSAUTEIBHO U
apryMeHTHpoBaHo. [IpenosaBarens ciaenuT, YTOObI BHICTYIUICHHE HE CBOAMIOCH K
PENPONLYKTUBHOMY YPOBHIO (IIPOCTOMY BOCIIPOM3BEIEHUIO TEKCTA), HE IOIyCKAETCA U
IIPOCTOE YTEHUE KOHCIIEKTA.
ITpu moAroTOBKE K MPAaKTUUYECKUM 3aHATHIM, 00Y4arOIMMCs HEOOXOIUMO U3YyUYHUTh
OCHOBHYIO JIUTEPATYPY, O3HAKOMUTLCS C JOIOJIHUTEILHON JIUTEPATYPOH, HOBBIMU
nyOMUKaIMsIMU B IEPUOAMYECKUX M3AAHUAK: XKypHanax, razerax u T.1. [Ipu sTom yuectsb
PEKOMEHJIalNY TpenoAaBaTens 1 TpeOoBaHus yueOHOU mporpaMMel. B xozie moaroToBku k
MPAaKTUYECKUM 3aHATUSAM HEOOXOAMMO OCBOUTH OCHOBHBIC MOHATHS U METOAMKH pacyeTa
[IOKa3areiiel, OTBETUTh Ha KOHTPOJIBHBIE BOIIPOCHI.

ITonroroBka K 3a4€TaM U SK3aMEHaM:

[Ipu moaroToBke K 3a4€Ty MO JUCHUILIMHE 00ydaromuiics mpopadaTbiBaeT CoAepKaHe
JIEKUMH TI0 CBOEMY KOHCIIEKTY U 110 pEeKOMEHJOBaHHbIM yueOHukaM. Ha kaxplil Borpoc,
oOyyaromuiicst oM KeH Hamucarh IIaH OTBETa, KPAaTKO NePEeuUCIUTh U 3alIOMHUTh OCHOBHbBIE
¢akTbl, monoxkeHus. Ha sTamne nmoaroToBku K 3a4eTy oOy4arouiuiicst cucreMaTu3upyeT u
UHTETPUpPYET UH(OPMALIMIO, OTHOCSIIYIOCS K Pa3HBIM pas/iesiaM JeKIIMOHHOTO MaTepuara,
Jy4Ille MOHUMAET B3aUMOCBSI3b PA3INYHBIX (PAKTOB U MOJOKEHUNM JTUCIUILTNHBL, BOCIIOIHSIET
po0Oesbl B CBOMX 3HAHMSIX.
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Metoauuecknue peKOMEHIAUH K 3aJaHHSIM:
Brinonnenune qoMamHero 3ajaHus CTYACHTOM SIBJISIETCSI TOBTOPEHUEM, 3aKpEIUIEHUEM U
YCBOEHHUEM IPOIICHHOTO Ha 3aHATHUH MaTepHala, MOJroTOBKa K N3yUYE€HHIO HOBBIX
BOIIPOCOB, PAaCIIMPEHUE U yIIyOneHne 3HaHUH, (POPMUPOBAHNE YMEHHUI U HABBIKOB.
[IpenonaBarens GopMyIupyeT AOMAIIHEE 3aJaHUE ONTUMAIBHBIM 110 00BbEMY U COEP>KAHHIO
C BOIpOCaMH Ui OOCYKJIEHHS U PaCUeTHBIMU 3a/1auaMH, Mperonaras IpeeMCTBEHHOCTb
nepexojia OT paHee U3y4eHHOTO K HOBOMY.
Tewmbl pedpeparoB, kak IpaBUIIO, MOCBSIIEHBl PACCMOTPEHUIO OJHOM MpobieMbl. O0bEM
pedepara MoxkeT ObITH OT 12 10 15 cTpaHHIl MAITMHOMUCHOTO TEKCTa. TeKCTOBast 4acTh
paboTsl cocTouT u3 Beenenwus, OCHOBHOM YacTH U 3aKITFOYCHHUS.
Bo BBeneHNM CTyIeHT KpaTko 000CHOBBIBAET aKTyalbHOCTh M30paHHOI TeMbl pedepara,
pacKpbIBaeT KOHKPETHBIE IIETTU U 33]]a4H, KOTOPbIE OH COOMPAETCs PEIIUTh B XO/I€ CBOETO
HEOOJIBIIOTO UCCIICOBAHMS.
B ocHOBHOI 4acTH MOAPOOHO pacKphIBAETCS COAEPIKaHUE BOIPOca (BOIPOCOB) TEMBI.
B 3akiioueHun KpaTko JOKHBL OBITH CPOPMYITHMPOBAHBI OTYYCHHBIE PE3YIBTATHI
MCCIIIOBAaHUSA U 1aHBI BBIBOJIBL. Kpome Toro, 3aKimo4eHne MOXKET BKIIOYATh MPEITI0KEHUS
aBTOpA, B TOM YHMCJIE U 110 JATbHEHIIEMY H3yUEHHIO 3aHHTEPECOBABILEH €ro MPOOIEMBI.
B cniricok nutepatypbl (MCTOYHUKOB M JIUTEPATYPHI) CTYIEHT BKJIIOYAET TOJIBKO Te€
JOKYMEHTBI, KOTOpbIe OH MCIOJIb30BaJ P HAIMCAHUU pedepaTta.

9. IEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOT U,
NCHOJIB3YEMBIX ITPU OCYIIECTBJIEHUUA
OBPA3OBATEJIBHOI'O NTPOLECCA 1O INCHUIIVIMHE

JlucuunianHa OpeMHTUPOBAaHA HA MPUMEHEHUE KOMIIBIOTEPHOM TEXHKHU, pECypCcoB
nH(pOpMAITMOHHO-TEJIEKOMMYHHUKAITMOHHON ceTh "MHTepHeT", anekTponHoi oubamnoreku MAU
JUTsI TIOUCKa, cOopa, XpaHeHus, 00pabOTKH | MpeACTaBICHUS HHDOPMAITHH.

Ilpozpammnoe obecneuenue, Hnmepnem-pecypcot, 31eKmponnvie OudIUOmMeYHble CUCEMDBL:
1. I[TakeT opucHbIx iporpamm MS Office.

2. CucreMa MOIETTUPOBAHMS TIPOIECCOB ITacTudeckoit negopmaruu QForm.

3. http://www.materialscience.ru

4. http://www.gpntb.ru

5. http://www.supermetalloved.narod.ru

10. MATEPUAJTBHO-TEXHUYECKOE OBECITEYEHUE
T CTUTLIAHBI

1. JIekiInoHHBIE 3aHATUS

1.2. Cneunanu3upoBaHHasi ayIUTOPHUA 711 MPOBEICHHS MHTEPAKTUBHBIX 3aHATUNA, OCHAILICHHAS
MPE3CHTAITMOHHON TEXHUKOU (BUIEOTIPOCKTOP, IKPaH, HOYTOYK).

2. JJabopartopHbIie paboThI

2.1. Jlaboparopus «MarepuanoBeneHue U TepMuIeckas 0opadorkay kadeaps! « TexHomorus u
aBTOMaTH3alus 00pabOTKU MaTepuaioBy», OCHAIICHHAs] ONTHYECKUMH MUKPOCKOTIAMH U
HarpeBaTebHbIMU AIEKTPUYECKUMU TIeYaMHu.

3. IlpakTuueckue 3aHITHS

3.1. Kommnberotepusiit knace «Mubopmanrionnsie TexHonorun» kadeapsl « TexHonorus u
aBTOMaTH3aIKs 00pabOTKH MaTepUaIOBy, OCHAIIICHHBIN MPE3eHTAITMOHHON TEXHUKOM
(BUIEOPOEKTOP, SIKpaH, HOYTOYK), TAaKETaMH MPOTPAMMHOT0O 00ecTieueHrsT 00IIero Ha3HAUYCHHUS.

Bepcus: AAAAAATZ6UQ Koa: 000196011



Hpnnoxenne 1
K padoueii nporpaMMe JUCHUTIJIHHBI
«MarepuanoBeIeHUE U TEXHOJIOTHH KOHCTPYKIMOHHBIX MaTEPUATIOB 2

AHHoOTauus padoyeil MporpaMMal

JucuunnuHa "MarepuanoBeeHIe U TEXHOJIOTUU KOHCTPYKIIMOHHBIX MaTepuanos 2"
aBisieTcs 4acThio "bioka 1 Jucuuruineel" AUCIMIIIINH OATOTOBKY CTYJEHTOB IO HAIIPABIECHUIO
noarorosku 22.03.01 "MarepuanoBeneHue U TEXHOJIOMH MaTepuanos”. Jlucuumirza
peanusyercs Ha "MOCKOBCKOIO aBUAIMOHHOTO MHCTUTYTA (HALIMOHAIBHOIO MCCIIEN0BATENBCKOTO
yHHBepcuTeTa)" kadenpoii (kapenpamu) .

JlucuumuinHa HaresieHa Ha ¢popmupoBanue cienyromux komnerenuii: [TIKP-8, ITKP-1,
I1IKP-3, TIKP-4, ITKP-6, ITKP-9, ITKP-10.

ConeprkaHne AMCHUIIIIMHBI OXBAThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C: OCHOBHBIMU
MOJIOKEHUSIMH MaT€PHAJIOBEICHUS U TEXHOJIOTUH TepMUUECKoi 00paboTku cTanei,
QJIFOMUHHUEBBIX, TATAHOBBIX U HUKEJIEBBIX CIUIABOB, 3HAHUE KOTOPBIX 00ecreunBaeT TpedyemMyro
3P PEKTUBHOCTH IEATEIBHOCTH OakataBpa B 001aCTH MaTepUAIOBEICHHS U TEXHOJIOTUN
KOHCTPYKI[MOHHBIX MaTepHaJoB.

[IpenonaBanue AUCHUILTUHBI IPEyCMaTPUBACT CIIEAYIONIe (HOPMbI OPTaHU3AIH
yuebHoro npornecca: Jlekmus, [Ipakruueckoe 3anarue, JlaboparopHas pabora.

IIporpaMMo# IUCHUIUIMHBI IPEAYCMOTPEHBI CIEYIOIINE BUIbI KOHTPOJIS: TPOMEXYTOUHAS
arrectanus B popme Dk3ameH (8 cemectp).

OO01mas TpyI0eMKOCTh OCBOCHHUS JUCIUILTAHBI COCTABISIET 5 3a4eTHBIX equHuIl, 180 dacos.
[TporpaMMoii TUCIUTUTHHBI TPEAYCMOTPEHBI JIeKITMOHHbIE (32 YacoB), mpakTudeckue (32 4acos),
naboparopusie (16 gacoB) 3aHATHS U (64 4aCOB) CAMOCTOSITENLHOM PabOTHI CTYICHTA.

Bepcus: AAAAAATZ6UQ Koa: 000196011



Hpnnoxenue 2
K padoueii nporpaMMe JUCHUTIJIHHBI

«MarepuanoBeieHuE U TEXHOJIOTHH KOHCTPYKIIMOHHBIX MaTepUaioB 2»

IIpukpensieHHbie Paitabl
Pa3pa0oTka TexHOI0rNM TepMuieckoii 00padorku.pdf

Jx3ameH (8 cemecTp).pdf

Bepcus: AAAAAATZ6UQ Koa: 000196011



Pa3pabGorka TexHo10ruM TepMudecKoii oopadorku.pdf

Baok Nel 8 cem. TTO u LiIBMeCmiaBbl.
KypcoBasi padora(nmpoekt) Nel PazpaboTka TeXHOIOTUN TEPMUYECKOM
00paboTKH

TpynoemkocTh(00beM YacoB): 24

TemaTuka: Llens KypcoBoit pabOTHI - TPUBUTH HEOOXOAMMBIC HABBIKH B 00JIACTH pa3padOTKU U
MPOCKTHPOBAHMUS TEXHOJIOTHYECKOT0 TIPOIIecca TEPMHUECKON 00padOTKNA KOHKPETHBIX

1oy (haOpUKaTOB WM U3/CTNI aBUAITMOHHOTO HA3HAUCHHMSL.

KypcoBas pabota COCTOUT U3 CIEIYIONMX OCHOBHBIX Pa3/IeJIOB:

. 3aJlaHue Ha MPOCKTHPOBAHNE KOHKPETHOTO TEXHOJIOTHYECKOTO IIPOIecca TEPMUISCKON
00paboTKu;

. CBOWCTBA ITPUMEHSEMBIX CTaJIEH U CILIABOB;

. BBIOOD TUPEKTUBHON TEXHOJIOTHH U OMKMCAHUE TEXHOJIOTUYECKUX MPOLIECCOB,

. BBIOOP 000PYIOBaHMUS;

. pa3paboTka MapiIpyTa;

. pa3paboTKa TEXHOJIOTUYECKUX KapT AJIs TPYIIIbI AeTanei uin noinyhadpukaros.

IlosscHuTEeIbHAS 3amKCKa COACPIKUT 30-50 CTpaHull TCKCTA C WIIFOCTPAlUAMU.

TunoBbie BapuaHTbI:

1. Pa3paboTKa TEXHOIOIHYECKOr o Mpolecca TEPMUYECKON 00pabOTKH XOMYTa JIONACTH U3 CTAIH
40XH2MA.

2. Pa3paboTka TEXHOJIOIMYECKOI0 Ipoliecca TepMUUYECKON 00pabOTKN MOKOBKU KOpIyca BUHTA
u3 cranu 12X2H4A.

3. Pa3paboTka TEXHOJIOTHYECKOTO MpoIecca TEPMUUECKOW 00pabOTKM TOKOBKH KOPITyca BUHTA
u3 cranu 12X2H4A.

4. Pa3paboTka TEXHOJIOTMYECKOr0 IIpolecca TepMUIEeCKOi 00pabOTKM MOKOBKH XBOCTOBHKA U3
xaponpoyHoro cruiasa O1437bYB/I.

5. Pa3zpaboTka TEXHOJOTHUECKOTO MpoIiecca TEPMUUECKO 00pabOTKH MOKOBKH KOpPITyca U3
aTroOMUHUEBOTO cruiaBa J[16.

6. Pa3zpaboTka TEXHOJIOTMYECKOTO Ipoliecca TepMUUYECKONH 00pabOTKHU JIMCTA U3 ATFOMUHUEBOTO
criaBa J[16.



Jk3ameH (8 cemectp).pdf

IIpomexyTounas arrecranusi Nel
DKk3aMeH (8 cemectp)

Cemectp: 8

Bua xouTpoas: O

Bomnpocnr:

1. KaxoBbl xapakrepHble GU3NKO-XUMUYECKHUE U MEXaHUYECKHE CBONCTBA AIFOMUHHUS U TIe
OH TIPUMEHSIETCS?

2. Onummre B 00IIeM BHJIE CTPYKTYPY U (ha30BbIi COCTAB ATFOMUHHUEBBIX CILIABOB.

3. Kakue ctpykrypHbIe U (a30BbIe IPEBPAICHHS POTEKAIOT MPH 3aKATKE U CTAPESHUHN
KJIACCUYECKOI0 AypajltoMHHa?

4. KaxkoB coctaB umeer aBoitHoi cusmymun AK12 u kak oH ynpouHsiercs?

5. KaxkoBbl xapakTepHble GU3NKO-XUMHUYECKHUE U MEXaHUYECKIE CBONCTBA TUTAHA U €TO
CI1aBOB?

6. MO3KHO 11 0-CIIJIaBBl YIIPOUYHUTH TEPMUUYECKOM 00paboTkoi? Kakyio TepMUUecKyro
00paboTKy MPOXOAAT O-CTJIaBbI?

7. Uem oTnMyaeTcs MapTeHCUT 0 OT MAPTEHCHUTAa 0" B TUTAHOBBIX cijiaBax? MoKHO i
UCTIOJIB30BATh JIJIsl YIIPOYHEHHS TATAHOBBIX CIUTABOB -(a3y?

8. Kakyto ynpodHSIONIyto TepMUIECKYI0 00paboTKy mpoxoasT (o+f3)-cruraBbr?

9. Kakue cBolicTBa HUKENS 00€CIEUMIN CO3JaHKE KapOIIPOUYHBIX CIIJIABOB HA €0 OCHOBE?
10. Mukpo100aBKH KaKUX 3JIEMEHTOB CITIOCOOCTBYIOT YIIPOUHEHHUIO TPAHUIL 3€PEH B

JKapOIPOYHBIX HUKEJIEBBIX CIIaBax?
11. B ueM cocTouT HOBOE HalnpaBJICHUE TTOBBIIICHUS KAPOIPOYHBIX XapaKTEPUCTUK
JINTEUHBIX HUKEJIEBBIX CILIAaBOB?

12. Onummre BIMsSHUE IPUMECH JK€JIe3a Ha CTPYKTYPY U CBOMCTBA aTFOMHHUS.

13.  Onmmmure BIMSHUE IPUMECH KPEMHUS HAa CTPYKTYPY M CBOMCTBA IFOMUHUSL.

14. Onumure BAMSHUE MapraHlia Ha CTPYKTYPY U CBOMCTBA aJlOMUHUS.

15. B uem mpenmyIecTBa M HEJOCTATKU CIUIaBOB cucTeMbl Al-Mg?

16.  KakoBBbI IIeTH 3aKaJIKH U CTAPEHUSI TEPMHUECKH YIIPOUHSEMBIX aTFOMHHUEBBIX CIIJIABOB?
17.  KakoB 0CHOBHOI (ha30BBIif COCTaB JypalOMUHOB ITPU KOMHaTHOU Temrieparype? Kakue
(a3bl ABIAIOTCS YIPOUHSIOIIUME PH TEPMOOOPAOOTKE TypATIOMUHOB?

18.  KakoB ocHOBHOI (ha30BbIif cOcTaB aBuaseit nmpu KoMHaTHOM Temnepatype? Kakas ¢daza
SBIISIETCS YIIPOUHSIONIEH pu TepMooOpadoTke?

19.  KakoBbl pexXHMBbl YIPOUHSIOIIEH TEPMUUECKOH 00pabOTKH aBUaseil?

20.  UYrto mpencTaBisiroT coOoi o- 1 B-a3sl B crutaBax TuTaHa?

21.  Kakwe Jerupyromniie 3JeMeHTBl OTHOCITCS K 0-CTaOMIIN3aTopaM, B-cTaOmiIn3aTopam,
HEUTPaJIbHBIM YIPOUYHUTEIAM?

22.  KakoBBI IPUHITUITBEI BHIOOPA TEMITEPATYPhI OT)KUTA THTAHOBBIX CIUIABOB?

23.  OnummuTe CTPYKTYPY M CBOMCTBA MCCIeI0BaHHBIX (0+[3)-CIIIaBOB B OTOXKEHHOM
COCTOSIHUHU.

24.  JlehbopMupyemble aTrtOMUHHEBBIE CIUIaBbI cucTeMbl Al-Mg. Mapku u coctas

MPOMBINIJICHHBIX CIIJIABOB, CTPYKTYpa, CBOMCTBA, 00JIaCTH IPUMEHEHHS.

25. JebopmupyemMblie allFOMUHUEBBIE CIIaBbl cuctembl Al-Zn-Mg-Cu. Mapku u coctaB
MIPOMBIIIJIEHHBIX CIIJIABOB, CTPYKTYPA, PEKUMBI YIIPOUHSIOUIEH TepMUueckoi 00padoTKH,
CBOICTBa, 00JACTH IPUMEHEHHUSI.



26.  JluTeliHble amOMUHUEBBIE CTUTaBBI cucTeMbl Al-Si. Mapku v cocTaB MPOMBIIIIIEHHBIX
CILUTaBOB, CTPYKTYpa, PEKUMBI YIIPOUHSIONIEH TepMUdecKkoil 00paboTKH, CBOMCTBA, 001acTH

NPUMEHEHUSI.
27.  Tepmuueckas 00pabOTKa TUTAHOBBIX CIJIABOB.

28.  Jledhopmupyemsie (0-+f3)-TUTaHOBBIE CIIaBBl. MapKH U COCTAaB MPOMBIIIUICHHBIX CILIABOB,
CTPYKTYpa, PeXKUMBI YIPOUHSIONIEH TePMUUIECKOI 00pabOTKH, CBOHCTBA, 00IaCTH MPUMEHEHHSL.
29.  JlureiiHble THTAHOBBIE CIUTaBBL. MapKH M COCTaB MPOMBIIIICHHBIX CIIaBOB, CTPYKTYPA,
PEXHUMBI YITPOUHSIOIIEH TepMHUECKO 00pabOTKH, CBONCTBA, 00JIACTH IPUMEHEHHUSL.

30.  BuumsgHMe IETUPYIONIMX 3JIEMEHTOB HA KapOIIPOYHOCTh HUKEIIEBBIX CILIABOB.

31.  Tepmuueckas 00pabOTKa )KapOMPOUYHBIX HUKEJIEBBIX CIIJIABOB.

32.  XaponpouHble IuTeHHbIE HUKENEBbIE CIUIaBbl. COCTaB MPOMBIIIICHHBIX CIUIABOB,

CTPYKTYpa, peKUMBbI YIIPOUHSIOIIEH TepMUUECKO 00paboTKH, CBOWCTBA, 001aCTH

33.  Jledbopmupyemble alroMHUHHEBBIC CIUIaBBI cucTeMbl Al-Mg. Mapku u coctas
MPOMBIIIJICHHBIX CIIJIABOB, CTPYKTYpa, CBOMCTBA, 00JIaCTH IPUMEHEHHS.

34.  Jlebopmupyemble antoMuHHEBBIE CIUIaBbl cucTeMbl Al-Zn-Mg-Cu. Mapku u coctaB
MPOMBINIJICHHBIX CIIJIABOB, CTPYKTYPA, PEKUMBI YIPOUHSIOIIEH TepMHUUECKOi 00padoTKH,
CBOICTBa, 00JIACTH IPUMEHEHHUSI.

35. JIuteiiHble aTIOMUHHUEBBIE CIUTaBbI cucTeMbl Al-Si. Mapku u cocTaB MPOMBIIIIIICHHBIX
CIIAaBOB, CTPYKTYPA, PEKUMBI YIPOUHSIOLICH TePMUIECKO 00paboTKH, CBOWCTBA, 00IacTH

MPUMCHCHHS.
36.  Tepmuyeckas 00pabOTKa THTAHOBBIX CILIABOB.

37.  Jedopmupyembie (o+f)-TUTaHOBBIE CIUIaBbl. MapKH U COCTAB MPOMBIIIJICHHBIX CILIABOB,
CTPYKTYpa, peKUMbI YIIPOUHSIOIIEH TEPMUUYECKON 00pabOTKH, CBONCTBA, 00JIACTH MPUMEHEHUSI.
38.  Jlurelinbie TUTAHOBBIE CINIaBbl. MapKu M COCTaB MPOMBILUICHHBIX CIUIABOB, CTPYKTYpAa,
PEKUMBI YIIPOUHSIOLIEH TepMUUecKkoil 00paboTKH, CBOMCTBA, 00JaCTH IPUMEHEHHUS.

39.  BausgHHE NErupyrmux IEMEHTOB Ha )KapOIMPOUYHOCTh HUKENIEBHIX CILIABOB.

40. Tepmuueckas 06paboTKa KapONPOYHBIX HUKEIEBBIX CIIJIABOB.

41.  YapompouHble IMTEHHbIC HUKENEBHIEe CIUTaBbl. COCTaB MPOMBIIUICHHBIX CIUIABOB,
CTPYKTYpa, PeKUMBI YIIPOUHSIONIEH TEPMUIECKOI 00pabOTKH, CBOMCTBA, 00JIACTH TPUMEHEHHUSI.
42.  Buapl TEXHOJIOTHUYECKOHN JTOKYMEHTAIIMHA TEPMHUECKON 00pabOTKH IeTanei u3
yIy4IIaeMbIX CTaleH.

43.  Buapl TEXHOJOTMUECKON JOKYMEHTAIIMM XUMHUKO-TEPMHUECKON U TEPMUUECKON
00paboTKH AeTanel U3 HeMEHTHUPYEMBIX CTaJeH.

44,  Buabl TEXHOJOTMYECKON JOKYMEHTAIIMU TEPMUUECKOH 00pabOTKH CIUTKOB U3
QATIOMAHUEBBIX CIUIABOB.

45. Buasl TeXHOJIOTHYECKOM TOKYMEHTAIUU TEPMUUIECKON 00pabOTKH MoTypadpUKaToB U3
neGOpMHUPYEMBIX TEPMUYECKH HEYITPOYHIEMBIX aTFOMUHHUEBBIX CIUIABOB.

46.  BuIBI TEXHOJIOTHYECKOHN JIOKYMEHTAIIMHA TEPMHUYECKON 00pabOTKH MOTyhadpUKaToB U3
ne(pOpMHUPYEMBIX TEPMUYECKH YIIPOUYHSIEMbIX IFOMUHUEBBIX CIIJIABOB.

47.  TIpUHIHUIIBI COCTABIICHUS TEXHOJIOTHUECKUX KapT.

48.  BpIOOp TEXHOJOTHUECKOTO PeKUMA TEPMUUECKON 00pabOTKM KOHKPETHOM IeTaIu UiH

nonygpadpukara.





