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PABOYASA ITPOI'PAMMA JTUCHHUIIJIMHBI

Pasnean! paGoueil nporpamMmsl

Ilenu ocBoeHus AucHUILINHBL. [lepeueHb MIaHUpyeMBbIX Pe3yIbTaTOB 00y4EHUSI.

MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMBbl.

CrpykTypa u conepKaHue JUCLIUILINHEIL.

[lepedyenp yueOHO-METOIMUECKOT0 00ECTIeUeHHS U CAMOCTOSTENIbHONW PabOThI

oOyyaromuxcs M0 AUCLHUILINHE.

5. ®DoH/ OIICHOYHBIX CPEICTB JAJIS MPOBEACHUS TPOMEKYTOUHOM aTTecTalli 00yUJaroIUXCs 110
JUCLIUILINHE.

6. IlepeyeHb OCHOBHOM M JOMOJHUTEIHHON y4eOHOH JTUTEepaTypbl, HEOOXOAUMOMN IJIsi OCBOCHUS
JUCLUIUIAHBI.

7. Tlepedensb pecypcoB HH(POPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOM ceTn «HTepHeT,

HEOOXOUMBIX JUISl OCBOCHMSI JUCLIUILINHBL.

Metoaunueckue ykazaHus [y 00ydJarouXcst 10 OCBOSHUIO IUCIUILTUHBI.

9. IlepeueHb nH(pOPMALIMOHHBIX TEXHOJIOTHH, UCTIONB3YEMBIX TP OCYILECTBICHUN
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUIIINHE.

10. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM IS OCYIIECTBICHHS
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUIIINHE.

bl e

S

IIpunioxenns k padodeii nporpaMmme JMCHUIIIHHBI
[Tpunoxxenue 1. AHHOTaNMs pabodei MporpaMMBbl
[Tpunoxenue 2. [Ipukpennennsie (aiabt

[Tporpamma coctaBieHa B cootBeTcTBUU ¢ TpeboanusimMu CYOC MAMU, pazpaboTaHHOTO Ha OCHOBE
MoaudunupoBanHbix ®I'OC BO (3++) mo nampasnenuto 22.03.01 MarepuanoBeaeHIE U TEXHOJIOTHH
MaTepHaoB

ABTOpBI TPOTPAMMBI:

Hpanunus A.B.

3aBeayronuii odecreunBaroiei kadeapoi

TAOM

[Tporpamma ogoGpeHa:

3aBenyroumii Beimyckatomiei kadeapoit TAOM  JlupekTop BhIIyCKaromero puianana
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1. HIEJIX OCBOEHUA JUCHUMIIJIMHBI. IEPEYEHD IIJIAHUPYEMbIX
KOMIIETEHIIUM U PE3YJIbTATOB OB YUEHMSI.
[enbro ocBOEHMSI JUCIUIUTMHBI HayuHble OCHOBBI MaTepUAIOBEICHUS SIBJIIETCS TOCTUKEHUE
CIIEAYIOIUX pe3ynbTaToB ocBoeHus1(PO):

N HIndp Pe3yabTaTt 00yueHust

1 3-1(IIKP- 3HaTh XMMHYECKHH cOCTaB U criocoObl 00pabOTKH MaTepHaioB
5.1)

2 V-1(ITKP- YMeThb KOHTPOJIMPOBATh XHMHYECKHHA COCTaB MAaTepUaOB M JaBaThb PEKOMEHIALUUA TI0
5.1) crmocob6am 00pabOTKH MaTepHAIIOB

3 B-1(ITKP- Brnaners HaBBIKOM BBIOOpa MAaTEpHaJOB M IOJOOPOM CHOCOOOB 00pabOTKM MaTepHajoB C
5.1) IEJIhI0 TOBBITICHHS HX KOHKYPEHTOCITOCOOHOCTH

4 3-1(IIKP- 3HaTh TpeOOBaHMs, IPEIBIBISIEMbIC K CHIPbIO, MaTepHaja U TOTOBOW IPOAYKIIHH.
5.3)

[Tepeuncnennbie PO siBnstoTcs 3TanioM OPMUPOBAHMS CIEAYIONMX KOMIIETECHIIMMI:

N HIndgp Komnerenuus

1 IIKP-5 CriocoOeH OCYLIECTBISTH AHAIM3 HOBBIX TEXHOJOTHMH NPOM3BOJACTBA MaTepualioB |
pa3pabaThiBaTh PEKOMEHJAIMU II0 COCTaBy M CHOCO0aM 00pabOoTKM MaTepualioB € LEINbI0
MOBBILICHUSI UX KOHKYPEHTO-CIIOCOOHOCTH

WNHaukaTtopsl JOCTHXKEHHUS KOMIIETCHLMH, CIy)Xalue JUIsi MpOBEpKH C(HOPMUPOBAHHOCTH YaCTH
COOTBETCTBYIOIIEH KOMIICTCHIIMHN:

N HIngp Nnaukatop koMneTeHuui

1 TTIKP-5.1 Pa3pabaTpiBaeT peKOMEHJANMK 10 COCTaBy M crocobaM o00paOOTKH KOHCTPYKIIMOHHBIX,
WHCTPYMEHTAIBHBIX, KOMIIO3MLIIMOHHBIX W HWHBIX MATEPUAIOB C LEJNbIO MOBBIMICHUS HX
KOHKYPEHTOCTIOCOOHOCTH

2 IIKP-5.1 Pa3pabarbiBacT peKOMEHJAIMM II0 COCTaBYy M crocodaM 00pabOoTKM KOHCTPYKLMOHHBIX,
HHCTPYMEHTAIbHBIX, KOMIO3MLUOHHBIX U HHBIX MAaT€pPHAJIOB C IEJIbI0 MOBBIIIEHUS HX
KOHKYPEHTOCIIOCOOHOCTH

3 TTIKP-5.1 Pa3pabaTpiBaeT peKOMEHJANMK 10 COCTaBy M crocobaM o00paOOTKH KOHCTPYKIIMOHHBIX,
WHCTPYMEHTAIBHBIX, KOMIIO3MLIMOHHBIX W HWHBIX MATEPUAIIOB C LEJNbIO0 MOBBIMICHUS HX
KOHKYPEHTOCIIOCOOHOCTH

4 TIKP-5.3 [IpoBoaUT aHaIN3 CHIPHS, MATEPUATIOB HA COOTBETCTBUE CTAHAAPTAM M TEXHUYECKUM YCIIOBHUSAM,
WCTIONBE3YeMBIM B TIPOM3BOJACTBE, a TaK JK€ MPOBOJUT OOPabOTKy OSKCIIEPUMEHTAIBHBIX
pe3yIbTATOB

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJBLHOM ITPOI'PAMMBL.

Jucuunnuaa HayuyHble OCHOBBI  MaTEpUAJIOBEJICHUs  SBIACTCS  NPEALIECTBYIOIIEH U
MOCIEAYIOIIEH TS CACAYIOIMNX TUCIUIIINH:

N IpemmecTByOmMEe JMCHUNINMHBI Iocaenywuue 1MCUMNJINHBI

1 duznueckas XuMusa Hrorosasg roc. arrecranusa

3. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI
OO11ast TpyJ0EMKOCTh JUCIUILIHHBI COCTABISAET 7 3aUeTHBIX(bI) eqUHUI(bI), 252 yaca(oB).

MoayJb Pa3nen Jlekuuu | Ipaktuy. | Jlagopatr. | CPC | Bcero Bcero ¢
3aHATUS padoTsI 4acoB | IK3aMeHaMu
"
KYPCOBBIMH
HOM 5 cemectp Knaccuguxanus BugoB 4 0 0 4 8 108
TePMHUYECKOI1 00paboTKN
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OTxur nepBoro pojaa 4 2 0 4 10
OTxur BTOPOro poja 2 0 12 16 30
3akaka 4 10 0 10 24
CrapeHue U OTITyCK 4 0 0 4 8
TepMomexaHnIecKast 2 0 0 4 6
00paboTKa
XuMuKo-TepMHUYecKas 2 0 0 4 6
00paboTKa
KenezoyrmepoaucToie 8 0 0 8 16
CILUIaBBI
HOM 6 cemectp JlernpoBaHHbIe cTanu 4 0 0 4 8 144
KoncTpyKImoHHbIE cTamm 4 0 8 14 26
HHcTpyMeHTaNbHbIE CTalu 2 2 0 8 12
JKapocroiikue n 2 2 0 6 10
KapOTIPOYHbIE CTATH
Kopposuonnocroiikue 2 2 0 6 10
(HeprkaBeroNIye) CTaIH
W3HOCOCTOMKIE cTamn 2 0 0 4 6
Bcero 46 18 20 96 180 252
3.1.Jlekuun
N Pa3zpen nucuuniIMHbI Obwem, Tema Jekuuu
n/n lea et 4acoB !
1.1.Knaccudukarus
1 BHJIOB TEPMHUIECKON 4 Kiaccudrkanus BUIOB TEpMUYIECKON 00paObOTKH
00paboTKH
2 1.2.0TxuUT TIEpBOTO poJia 4 OTXHT IEPBOTO poaa
3 1.3.0Txur BTOPOTO pojia 2 OTXHT BTOPOTO poja
4 1.4.3akanka 4 3akaka
5 1.5.CtapeHne u OTITyCK 4 CrtapeHue 1 OTIyCK
6 1.6. Tepmomexanuecias 2 TepmomMexanndeckas oopaboTka
00paboTka
7 | 17-Xmmuxo-Tepmuccias 2 XUMHKO-TepMHUECKas 06paboTKa
00paboTka
8 1.8 Kenesoyrnepomucrsie 8 XKenezoyriepoancTsie CIIIaBbI
CIUIABBI
9 2.1.JlerupoBaHHBIC CTAIH 4 JlerupoBaHHbIe cTATN
10 2.2 Koncrpyxumonisie 4 Konctpykunonssie cTamu
CTasn
11 2.3 MucTpymenTaLHbIe 2 WHcTpyMeHTalIbHBIE CTAIN
CTan
12 2.4 )Kapoctoiikne n 2 Kapocroiikue u x)aponpodHbIe CTATH
JKapOTIPOYHBIE CTAIN
13 2.5.Kopposnonnoctoiikue 2 KopposnonHocToiKHE (HepKaBEIOIIHE) CTAIN
(HEepIKABEIONTHNE) CTAH
14 2.6.Msococtoiikue 2 W3HOCOCTOlKHME cTanmn
CTau
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HToro: | 46 |

3.2.Conep:xkanue JeKIHIA.
1.1.1. Knaccnpukanus BUA0B TepMudeckoi odpadorku (A3: 4, CPC: 4)
Tun gexkuun: MHPOpMAITMOHHAS JISKITHST
®opma opranm3aumu: JIekius

Onucanue: Knaccudukanys BuoB TepMudeckoi 00padotku mo A.A. bousapy. Knaccudukanms

BUJIOB TEPMUYECKOI 00paboTKH, puHsTas B PO.

1.2.1. OT:xur nepsoro poaa (A3: 4, CPC: 4)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranm3aumu: JIekus

Onucanme:  ['OMOreHU3allMOHHBIA ~ OTKUT.  VI3MEHeHWe  CTPYKTyphl  CIUIaBOB  MIpH
TOMOT'€HU3AIIMOHHOM OTKHTre. OCHOBHBIE CTPYKTYPHBIE M3MEHEHHsA. VI3MEHEHHE CBOWCTB CIUIABOB IIPU
TOMOTCHU3AIIMOHHOM OTkure. Jluteie crasel. JleopMupoBaHHbIe CIUIaBbl. PeKkpucTanIM3alMoOHHBI 1
JOPEKpPUCTAIUIN3ALOHHBIN oTkUT. 3MeHeHune crpykrypsl. Haknen. Otapix. [lonmuronnsanus. [lepsuunas
peKpucTam3anysa. MexaHns3M 3apoXIeHHs LICHTPOB PEKpUCTAIUIN3AlUK. Temreparypa Hadajla U KOHIA
pexpuctammsanuy. CobuparenbHas pekpucTaumzanus. Bropuynas pexpucraumszanus. [luarpammsl
peKpUcTAIIM3alMU. 3MeHeHne CBOWCTB IpU JAOPEKPUCTALUIM3ALMOHHOM M PEKPUCTAIUIM3ALMOHHOM

OTXKUTC. OT)KI/IF, yMeHBH_IaIOH_II/Iﬁ HaIps’KCHUA.

1.3.1. Orxur BToporo poaa (A3: 2, CPC: 4)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3aumu: JIekuus

Omucanne: Tepmomunamuka ¢a3oBbIX MpeBpamieHuil. KorepeHTHbIE, MOITyKOrepeHTHBIE H
HEKOTepEeHTHhIE Mex(da3zHble TpaHWIlbl. ['OMOTeHHOEe W reTeporeHHoe 3apokiaeHue ¢(a3. Kunernka
(da3oBbix mpeBpameHuii. Omxur craneii. OOpa3zoBaHue aycTeHWTa NMpH HarpeBe. HacnencrBeHHoe u
JefcTBUTENBHOE 3epHO aycTenuTa. [{uddy3nonnsie npesparieHus aycreHura. [lepautHoe npeBparieHue.
HpeBpaH_IGHI/IH AyCTCHUTA B JO3BTCKTONJIHBIX U 3a3BTCKTOUAHBIX CTAJIAX. Pa3HOBI/I,Z[HOCTI/I OTKHUTa CTaJIeH.

[TonHbIM 1 HEMTOMHBIN OTXUT. M30TepMuyeckuid oTkur. Hopmanuzanus.

1.4.1. 3akaaka (A3: 4, CPC: 4)
Tun nekuun: MadopmarmonHas JeKIus
®opma opranm3aumu: JIekus

Omucanne: 3akanka 6e3 nomumopdHOro npespaiienus. Harpes u oxmaxueHue npu 3akaike 6e3
noaMMOp(HOro MpeBpalieHus. 3aKaika ¢ noauMopdHeIM mpeBpaiieHneM. OcoOOeHHOCTH MapTEHCUTHOTO

MPEBpAlICHUs] B YIVIEPOAUCTBIX CTAsAX. MexaHu3M MapTeHCUTHOro mpeBpaieHus. Kunernka
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MapTEeHCUTHOTO TpeBpalleHus. Tepmuueckas craOwinzaius aycTeHuTa. V3MeHeHHue CBOWCTB CILUIaBOB
MpH  3aKaJIKe HAa MapTEHCUT. beiHuTHOE TmpeBparieHre. MexaHu3M OCHHUTHOTO IPEBpAICHUS.

[TpokanuBaemocTsb cranieil. Harpes u oxiaxaeHue npu 3akaike crajei. O0paboTka X0I010M.

1.5.1. Crapenue u otmyck (A3: 4, CPC: 4)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranm3aumu: JIekuus

Omucanme: Crapenuwe. Pacman mnepechiieHHOro TBepaoro pacrtBopa. Craauu pacnaga mpu
IMCTIIEpCHOHHOM  TBepAeHuH. 30HbI ['uHbe-IIpecrona. OOpa3oBaHume M KOAryJsiUsl BBIACICHHH.
W3MmeHeHne CBOWCTB CIUIABOB IIpU CTApEHHMU. BimsiHME BpEeMEHM U TeMIleparypbl CTapeHus Ha
MEXaHUYECKHE CBOMCTBA CIUIaBOB. BnmsiHMe coctaBa cruiaBa Ha crapeHue. Otmyck. CTpyKTypHbIE
W3MEHEHHS MPU OTIyCKe crajeil. OTIyCK yIiepoaucCThIX CTaliel. BiausHue Jerupyromux 3J€MEHTOB Ha
OTIYCK cTayieil. BnusiHue pexuMa oTIycka Ha MEXaHMYECKHUE CBOMCTBA YIVIEPOAUCTBIX U JIETHPOBAHHBIX
crasieil. BTopmuHOe TBepieHHE JIeTMPOBaHHBIX cTaiedl. HeoOpatumass u oOpaTtumasi OTITyCKHas

XPYIKOCTb.

1.6.1. Tepmomexannyeckasi 06padorka (A3: 2, CPC: 4)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3aumu: JIekius

Omucanne: M3MeHeHNe CTPYKTYpbI METAIlIA IPU Topstuelt 00paboTKe AaBieHueM. JJMHaMHYecKuii
BO3BpaT. JluHamuueckasd pekpuctaumsanusa.  CTpyKTypHbIE H3MEHEHMsS 10 OKOHYaHHMU TIopsyen

nedopmanuu.

1.7.1. Xumuko-repmuueckas oopadorka (A3: 2, CPC: 4)
Tun gexkuun: MHPOpMAITMOHHAS JISKITHS
®opma opranm3aumu: JIekus

Onucanue: OO6pazoBanue omHO(MazHON muddy3noHHON 30HBL OOpa3oBaHHe MHOTO(Ga3HON
¢ dy3noHHONH 30HBL. MeETOAbl XWMHKO-TEPMUYECKONH 00paboTku. BHIBI XUMHKO-TEPMHUYECKOM
obpabotku craneil. Llementammsa. AsotupoBanue. lluanupoBanue W HHUTpouUeMeHTaws. Jpyriue BUabl
XTO.

1.8.1. Kenezoyriaepoaucrsie ciiiasbl (A3: 8, CPC: 8)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranmsaumu: JIekuus

Omucanne: Knaccudukanys 1o coctaBy ¥ CTpyKType. YTIIepoaucThie cTainy. BiausHue yriepoaa
Ha CBOWCTBa cTajeil. BrnusiHue mocTosHHBIX MprMecei Ha cBoMCTBa cTtaneil. CTalib pa3IndHbIX CIIOCOO0B

MIPOU3BOJICTBA. YTJIEPOAMCTAs CTalh OOIIEro Ha3HA4YCHUS. YTJIEPOJUCTas CTaldb OOBIKHOBEHHOTO
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KauecTBa. YTJIEpOAKCTas KadeCTBEHHas craib. HaraproBanHas craib. JIucroBas cTaib IJIsl XOJIOTHOM

IITaMITOBKU. ABTOMaTHBIE cTaim. YyryH. ['padurnzanus ayryHoB. CTpyKTypa U CBOMCTBA 4yryHa. Mapku
YyTYHOB.

2.1.1. JlerupoBannble ctanu (A3: 4, CPC: 4)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranmsaumu: JIekuus

Onucanue: Bousiaue nerupyronumx sieMeHToB. Knaccndukanuys npumeceit. Biusiaue smeMeHToB
Ha nomuMopdusM skenesa. PacripeneneHue JNErupyronmx 3JIEMEHTOB B CTAM. BiMsHHE JErupyronmx
ANIEeMEHTOB Ha cBoiicTBa (peppura. Kapbumnas ¢aza. BiusiHue nerupyromumx 31eMEeHTOB Ha TIPEBPAICHUs

B craimu. Knaccudukanust 1 MapKUpOBKa JIETUPOBAHHBIX CTAJICH.

2.2.1. Koncrpykuuonnsle craau (A3: 4, CPC: 6)
Tun nekuun: MadopmarmonHas JeKIus
®opma opranm3aumu: JIekmus

Onucanue: BiysHue nerupyrommx 3J€MEHTOB U CTPYKTYpbl HA MEXaHUYECKHUE CBOMCTBA CTAJIM.
Tepmudeckass 00paboTka KOHCTPYKIIMOHHBIX cTayiell. lleMeHTHpyemble cTanu. Yiydiiaemble CTalIu.
Bricokonpounble ctaym. CBapuBaemocTh ctand. CrpourtenbHasi crtanb. [IpykuHHas  craib.

[TapukonoAMMITHUKOBAs CTAJIb.

2.3.1. UucTtpymenTaibhble ctaiu (A3: 2, CPC: 4)
Tun gexkuun: MHPOpMAITMOHHAS JISKITHS
®opma opranm3aumu: JIekuus

Onucanue: Kraccupukaiuss WHCTPYMEHTAIBHBIX — CcTajieid. VHCTpyMeHTalbHBIE — CTald
IIOHIKCHHOM  MPOKAIMBAEMOCTH. [IHCTpyMEHTalIbHBIE CTald  IIOBBIILIEHHONM IPOKAIMBAEMOCTH.

beictpopexymmue cramu. llltamnossie ctamu. TBepable CILIaBblL.

2.4.1. Kapocroiikue u xkaponpounsblie ctagu (A3: 2, CPC: 4)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranmsaumu: JIekuus

Onmucanue: JKapocroiikocts. XKapocroiikue crnasbl. XKapornpodHocTs. BiunsiHne cTpyKTyphl 1
cocTaBa Ha yKapornpodHocTb. Kiaccudukarus »xaponpoyHbix MaTepraioB. [lepnuTHbie, MApTEHCUTHBIE U

ayCTEHUTHBIE 5KapOMPOYHbIE CTAIH.

2.5.1. Koppo3uonnocroiikue (Hep:xkaBeromue) cramm (A3: 2, CPC: 4)

Tun nekuun: MadopMarmonHas JeKIus
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®opma opranm3aumu: JIekus

Onucaunue:

XpoMHCTBIE HEPXKABEIOUIME CTAIN. XPOMOHUKEJIEBBIE HEPIKABEIOIIUE CTAJIM.

Kucnorocroiikue crami. Kprorennsie craim.

2.6.1. U3nococTtoiikue cramm (A3: 2, CPC: 4)

Tun nekuun: MadopmarmonHas JeKIus

®opma opranm3aumu: JIekus

Omucanme: VzHococroiikocTs. [ pagurisupoBanHas craib. BrICOKOMapraHIIOBUCTAs CTaIb.

3.3.0IpakTuyeckue 3aHATHS

Ne Paznen Oo0bem,
TeMa NPaKTHYECKOT0 3aHATHSA
N/l | AUCHUILIAHBI 4acoB
1.2.01xur
1 2 AHanu3 peKUMOB TOMOT€HU3aUOHHOI0 OTXKUTa CIUTKOB U3 alOMUHHUEBBIX CILJIABOB
IIEpBOTO poja
2 1.4.3akanka 4 AHa/n3 pexUMOB 3aKaJIKK U CTaPEHUS aFOMUHHEBBIX CIIJIABOB
3 1.4.3akanka 6 AHa/u3 pexUMOB 3aKaJIKH U OTIYCKa KOHCTPYKIIMOHHBIX cTaleil
2.3 .ucTpyMeHT
4 2 Be160p Mapku cranu A1l I3rOTOBJICHHUS KOHKPETHOTO HHCTPYMEHTA. .
aNbHBIE CTAIN
2.4 XKapocToiik
5 ue u 5 Br100p Mapku skapoCTOHKON MIIH )KapOIPOYHON CTAJIN JUIsl U3TOTOBJICHUS
JKapONpPOYHbBIE KOHKPETHOH JeTalu.
CTaIIN
2.5.Koppo3uonH
6 ocToikue 5 Br100p Mapku KOPO3MOHHOCTOWKON (HEp KaBEIOIIEH) cTaly ISl U3TOTOBJICHUS
(HeprxaBeroniue) KOHKPETHOMU JeTaIH.
CTaln
Hroro: 18

3.4.Conep:xaHue NPAKTHYECKUX 3aHATHI
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1.2.1. AHa/IN3 peKUMOB FOMOT€HH3AIMOHHOI0 OT)KITa CJIUTKOB U3 AJTIOMHUHUEBBIX CIJIaBOB (A3: 2,
CPC: 0)

®opma opranmsaumu: [Ipakrnueckoe 3anstue

1.4.1. AHa/IN3 pesKUMOB 3aKAJIKHU U CTapeHusl aTIOMIUHHEBBIX cuiaBoB (A3: 4, CPC: 2)
®opma opranmsauuu: [Ipakrnueckoe 3ansTre

1.4.2. AHAa/IM3 PeKMMOB 3aKAJIKH U OTIYCKA KOHCTPYKIMOHHBIX cTasei (A3: 6, CPC: 4)
®opma opranmsaumu: [Ipakrnueckoe 3ansTre

2.3.1. Bb10Op MapKu CTAJIM 151 U3TOTOBJIEHUS] KOHKPETHOr0 HHCTpyMeHTa.. (A3: 2, CPC: 4)
®opma opranmsaumu: [Ipakrnueckoe 3ansTre

2.4.1. Bb100p MapKH KapOCTOMKON WJIH KAPONPOYHOI CTAJH VISl H3TOTOBJICHUSI KOHKPETHOM
aeramu. (A3: 2, CPC: 2)

®opma opranmsaumu: [Ipakrnueckoe 3aHsTHe

2.5.1. Bb10op MapKku KOPO3HMOHHOCTONKOM (Hep:KaBeloleil) CTaJ M I M3r0TOBJICHUS] KOHKPETHO
aeramm. (A3: 2, CPC: 2)

®opma opranmsaumu: [Ipakrnueckoe 3ansTre

3.5./1aGopaTopHblie padoThI

Ne Pazgen HaunmMeHoBaHMe J1a00paTOpPHOI HaumeHnoBanue
O0BeM, yacoB
n/n | AMCHUIINHBI padoThI JadopaTopumn
1.3.0mxur MarepuanoBeneHue u
1 Kunernka pocra 3epHa ayCTEeHHUTA. 12
BTOPOTO pojia TepMHUIecKas 00paboTKa
2.2 KoHCTpyK MarepuanoBeneHue 1
2 [IHOHHBIE IIpokannBaeMoOCThb CTAIH. TepMHudeckas 00padoTka 4
CTan
2.2 KoHCTpyK MarepuanoBeneHue 1
3aKajKa ¥ OTITyCK YTIIEPOIUCTHIX
3 [IHOHHBIE . TepMHudeckas 00paboTka 4
cTanei.
CTan
HToro: 20

3.6.Conep:kanue 1a00paTOpPHBIX padoT
1.3.1. Kuneruka pocra 3epHa aycrenura. (A3: 12, CPC: 12)

dopma opranuzanuu: Jlaboparopnas padora

2.2.1. lIpoxamuBaemocthb ctayu. (A3: 4, CPC: 4)

dopma opranuzanuu: Jlaboparopnas padbora

2.2.2. 3aKkaJIKka M OTIYCK yIJIepoaucThIX crajeil. (A3: 4, CPC: 4)

®opma opranmzanum: JlabopatopHas padora
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3.7.KypcoBbie pad0Thl M MPOEKTHI O JUCIUILINHE

2.1. PanimoHabHbI BHIOOP MAPKH KOHCTPYKIHMOHHOI M HHCTPYMEHTAJIBHOM CTAJIM B 3aBHCHMOCTH
OT YCJIOBUI1 padoThI U31eJMsl

Tematuka: XXene3oyriepoaucTsie CIIaBbl.
JlernpoBaHHbIE CTaIIH.

KoHcTpyKkiroHHbIE CTaH.
HNHcTpyMeHTanbHbIE CTAIH.

2Kapocroiikue 1 kaporpoyHbIe CTalH.
KopposunonHocTolikue (Hep:kaBeIoIue) CTaIH.
N3HOoCOCTOMKNIE CTaN!.

Tpynoémrocts(CPC): 36

IIpuxpeniennsie (aiijabl: ParmonanbHbI BEIOOP MapKu KOHCTPYKIIMOHHON M HHCTPYMEHTAJILHOM
CTaJId B 3aBUCUMOCTH OT YCIIOBUH paboThl m3enus .doc

TunoBbie BApUAHTDI:

3.8.IIpomexyTouHasI aTTeCTALUS
1.

Ipuxpennennsle ¢aiiabl: 3auer ¢ oreHkoi (5 cemectp).doc

2.

Ipuxpeniennble gaiabl: Dx3amer (6 cemectp).doc

4. IHEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA JIA
CAMOCTOSTEJBLHOM PABOTHI OBYUAIOIIUXCS 11O JJUCHUILIMHE

1. OcHOBHAas 1 AONOJIHUTENBHAS JINTEPATYpa MO JUCLUATIINHE
2. Pecypcel nH(OPMAIIMOHHO-TEIEKOMMYHHKAIIMOHHOH ceTr «IHTepHET».
3. Pecypchl HayuHO-TeXHIUECKOH Onbmorekn MAU.

4. adopmaniioHHbIE CTEH/TBI KadeIphl.

5.  @®OHJ] OEHOYHbBIX CPEJCTB JUIsI TPOBEJEHUSI IPOMEKYTOYHOI1
ATTECTAIIAU OBYYAIOIIMXCS O JUCIUATIIUHE

Onucanue nokasarenei, KpUTepUU OLICHMBAHUS KOMIETEHIMN U OMHMCAHHUE IIKaJl OLEHUBAHUS
OCYIIECTBJISIIOTCSI B COOTBETCTBUM C llojockeHHMEM O OalIbHO-PEUTHHTOBOM CHCTEME OIICHKH
pe3ynbraroB oOydeHus cryneHToB no nucrurumne (Ilpuka3 Ned2 ot 04.04.2014 «O6 yTBepkIeHUU
MOJIOKEHUS «PEUTHHT IO TUCIIUTIITHHE ).
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Jl1s olleHWBaHMSI UHTETPUPOBAHHBIX U MPAKTHUKO-OPUEHTUPOBAHHBIX 33JaHUN O0ydYaOIIUXCs

UCTIONB3YIOTCS cleayrone kputepun 1o 100-0amuibHOM mIKane:

—

dopmynupoBaHUe MPEICTaBICHHON HH(OpMAIK B BUAE TPOOIEMBI;
[Ipennoxenue cocoba pemeHus mpooJIeMBbl;

O6ocHoBaHME crI0CO0a pEIIeHUsI POOJIEMBI;

. JleMmoHCTpamus criocoda pemeHus mpooIeMBbl.

O1ieHUBaHUE OCYIIECTBISAETCS MO CIEAYIOMIEH IIKaJIe:

100-0anpHas mkaia

Pesynbprar ocBoeHUs

MmeHee 40 Kputepuii He copmupoBan
41-70 Kpurepuii ueTko He BbIpaXkeH
71-100 Kputepuii BeipaxeH 4eTKo

Jl1s1 olleHMBaHUS CUTYAIIMOHHBIX 33JJaHUI UCITONIB3YETCs CIICIyIONIas IIKaja;

100-0anpHas mkaia

PesynpTar ocBoeHus

menee 30

00yyJaroImuics He MOXeT c(hOPMYITHPOBATH

npo0sieMy, peACTaBIEeHHYIO B 3aJaHUU

31-50

oOyyJaroruiicss GOpMyJIHUPYET MOCTABICHHYIO
3ajauy, y Hero c(hopMupoBaHbI
M30JIMPOBAHHBIC 3HAHUS M YMEHHUS, OJJHAKO
OTCYTCTBYIOT UHTETPUPOBAHHBIEC MTOHITHS U
HaBBIKH, B PE3YJIbTATE YETO JOMYIICHBI

OIINOKY B PCHICHUA U 3aJaHHUC HC BBIITOJIHCHO

51-80

3aJJaHHE BBIITOJIHEHO, O0YyYatoOLIHiics
MIPUMEHSIET 3HAHMSI U1l pELICHUS
MOCTaBJIEHHOM MPOOJIEMBI, OJHAKO HE
c(hOpMHUPOBAHBI KOMIIETEHLIUH, BCIEICTBUE
4yero o0y4aromuncst HCTIBITHIBACT 3aTPYAHEHUS

B JIEMOHCTpAIIMH CTIOCOOOB peIICHUS 3a/1a9n

81-100

3aJlaHuE BBINOJIHEHO KaK B TEOPETHUECKOM,
TaK U B IPAKTUYECKOM IUIaHe, 00ydarouiics

JIETKO JIEMOHCTPUPYET CBOIO KOMIIETEHTHOCTh

10 IJAHHOMY BOIIPOCY

@DOH/IBI OIICHOYHBIX CPEJICTB, MO3BOJISIFOIINE OIICHUTH PE3yJIbTaThl 00yYEeHHUsI, BKIIOUAIOT B CEOS:
BOIPOCHI K MPOMEXKYTOUHOU aTTECTALIUU.

[lepedyerr KOMMIETEHITUHN U ATAbl UX (POPMHUPOBAHUS MPUBEICHBI B CIICAYIOMICH TaOIHIIC:
N Mudgp Komnerennus ITtanbl GOPMHPOBAHHS KOMIIETEHIIUH
1 [IKP-5 CnocoGeH  OCYIIECTBIATh AHANN3 HOBBIX 3HaThb XMMHUYECKMH COCTaB M CHOCOOBI 00pabOTKH

TEXHOIOTUI IPOM3BOJCTBA Marepuajop u | MATCPHAIOB
pa3pabaThIBaTh PEKOMEH/IAIUH 110 COCTABY U YMeTh  KOHTPOIIMPOBATH  XHUMUYCCKUH
criocobam 06pabOTKH MaTepHAToB C Iefbio | MATEPHAIOB H JaBATh PEKOMECHIAIMH 110 cnocobam

cocCTaB

Bepcus: AAAAAADbzps Kox: 000148112




MOBBILIEHUSI UX KOHKYPEHTO-CIIOCOOHOCTH 00paboTKN MaTepHaIoB

BiageTs HaBBIKOM BBIOOpa MaTEpPHANIOB H MOA0O0POM
Croco0oB  00pa0OTKM  MaTepHalioB C  LEJbIO
MOBBIIIEHHUS X KOHKYPEHTOCIIOCOOHOCTH

3HaTh TpeOOBaHWs, MPEABSBISIEMBIE K CBIPBIO,
MaTepHana u ToToBoi npoaykiuu. Cemectpsl - 5, 6

Bonpocsl K NpOMeKYyTOYHOM aTTeCTALMU

«Hay4Hbl€ OCHOBBI MATEPUATOBEICHUSI

1. 3a4yer ¢ ouenkoii (5 cemectp)
Ipukpensiennsnlie gaiiabi: 3ader ¢ oneHko# (5 cemectp).doc

2. Ik3ameH (6 cemecTp)
Ipuxpenyennbie aiiabi: Dx3amer (6 cemectp).doc

6.  NEPEYEHb OCHOBHOI U JOMOJHUTEJIBLHOI YUEBHOM JINTEPATYPBI,
HEOBXOJUMOI JUISI OCBOEHUS JUCIUIIINHBI

a)OCHOBHAs JIUTepaTypa:

1. MarepuanoBezeHre 1 TexHosorusi marepuanon: YueOnuk / I'.I1. ®@erucos, A.I'. ®Paar. — M.: HUI]
NH®PA-M, 2014. - 397 c.

2. MarepuanoBeficHHe B MalIMHOCTpOeHHH: YueOHoe mocobue mis By3oB / B.II. JImurpuenko, H.b.
Manyiinosa. — M.: HULl UHO®PA-M, 2017. — 432 c.

3. MarepuanoBeficHHe B MAIIMHOCTPOSHHUH: yueOHUK 1y1si OakanmaBpoB / A.M. Anackus, FO.E. Cenos,
@.k. Oneruna, B.H. Kimumos. - M.: U3narensctBo FOpaiit, 2013. - 535 c.

4. MarepuanoBeneHue: yueonoe mocooue a1t By3os / B.B. [nomkun. - M.: M3narenscTBo FOpaiit, 2013.
-463 c.

0)I0onOTHUTEIBHAS JIUTEPATYpa:
1. HoBukos 1.U. Teopus repmuueckoii 06paboTku MetamuioB. M.: Merammyprus, 1987. - 400 c.

2. duznueckoe MarepuasnoBeneHue: yue6.mocob./ KonaueB b.A., Wienn A.A., Eroposa 10.b. - M.: UL
MATH, 2007. - 458 c.

3. CnpaBouHO€E yueOHOE 1TOCOOME K BBIMOIHEHUIO KYPCOBBIX Pa0OT MO MaTEpHATIOBEICHUIO U TEXHOJIOTUU
TepMuydeckoi 00padboTku craneit u crutaBo (baza manneix)/B.B. llleBuenko, 1.J[.Huzkun. - M.: MATU,
2011.

4. JpanuimH A.B. PanmoHanbHbI BBIOOp MapKu KOHCTPYKIIMOHHOM M HMHCTPYMEHTAIBHOH CTaiu B
3aBUCHUMOCTH OT YCJIOBUM Pa0bOThI u3nenus (Meronndeckre yKa3aHus K BBITOJIHEHHIO KypCOBOM paOOThI).
-M.: MATH, 2015. - 33 c.

5. Teopust Tepmuyeckoii 00padboTku. Jlaboparopusiii npaktukym /B.B. IleBuenko, W.JI. Huzkun, C.C.
[Tumenos. - M.: MATH, 2012. - 73 c.
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6. Anam3 PEXKMMOB TOMOI'CHHU3ALIMOHHOI'O OTXKWI'a CIIMTKOB M3 aJIFOMHHHCBBIX CIIJIABOB (MGTOI[I/I‘ICCKI/IG

yKa3zaHus K MPaKTHUECKOMY 3aHsiThio). - M.: MAU, 2017. - 20 c.

7. IEPEYEHH PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAITMOHHOMN
CETU «<MHTEPHET», HEOBXOAUMBIX J1JIs1 OCBOEHUSA JUCHUITJIMHBI
Jnst obecneyeHust  oOpa3oBaTeabHOTO  Tpollecca MO0 JUCHUIUIMHE — OOyYaroniuMcs
MIPEIOCTABIIICTCS BO3MOYXHOCTh KPYTJIIOCYTOYHOTO JMCTAHIIMOHHOTO WHIWBUIYaJbHOTO OCTyHa K
ANEKTPOHHBIM OWOIMOTEUHBIM CHUCTEMaM M3 000N TOUKHM, B KOTOPOM HMMEeTCs JOCTYN K CETH

«HTEpHETY.

HaumeHoBaHue pecypca HNHTepHeT-CChUIKA HA pecypce

"ZNANIUM.COM"

DNeKTpOHHAs OubIMoTeYHAS cuctema | http://znanium.com
"ZNANIUM.COM".

000 "N3nareancrBo Jlannp"

OnektpoHHas 6ubimoredynas cuctema OO0 e.lanbook.com

"NUsnmarenbcTBo JlaHp".

00O "JJIeKTPpOHHOE U31ATeJIHLCTBO IOPAUT"

DOnekTpoHHass OMOJMOTEYHAs] CcHCTeMa FOPAMT. DBC | http://biblio-online.ru,
"JlerennapHbie KHUTK" https://biblio-

online.ru/catalog/legendary

JuekTpoHHas Oubamoreka MAU

OnextponHas 6ubamoreka MAU (cobctBenHocth MAU). | http://elibrary.mai.ru/MegaPro2/
Web

JuiekTpoHHasi Ondmorexka Koncopuuyma aspokocmMuueckux By3oB Pocenu

DneKTpoHHAas OoubnmoTeka Koncoprmyma | http://elsau.ru
a’POKOCMHMYECKUX BY30B Poccum.
bubanoreka POOU
bubnmnorexa POOU | http://www.rfbr.ru/rffi/ru/library
EnuHoe okHO 0cTyna K 00pa3oBaTeIbHBIM pecypcam
Enunoe okHO mocTyma k 0o0pa3oBaTeIbHBIM pecypcam | http://window.edu.ru/
Polpred.com
Polpred.com. O630p CMU | http://polpred.com
000 "PYHDB"
OnektponHas 6ubimoredynas cuctema eLIBRARY. | http://elibrary.ru
00O "HauunonanbHbiii HuppoBoi pecypce "Pykont"
OO0 "HauunonanbHblil 1 poBoii pecypc "Pykont". | http://text.rucont.ru
000 "UBHUC"
000 "MBHC". | http:/ivis.ru

OOO "HHTerparop aBTOpCKOro npasa'

00O "UnTrerpatop aBTopckoro npasa" 1Qlib. | http://www.iglib.ru/
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OI'BY "PI'B"

OnexrpoHHas Oubnuoreka nucceprauuii PI'b. http://dvs.rsl.ru
HarmonanwsHas anekrponnas oubnuoreka (HOB). http://H36.pd

HIT HOUKOH
Hexommepueckoe apTHEPCTBO "HaumonansHbii | http://archive.neicon.ru
Onexrponno-Uupopmanmonusiii Koncoprmym".
HayuHble OJIHOTEKCTOBBIE PECYPCHI U3AATEILCTBA http://link.springer.com/
Springer (apxuB).

HayuHbple TOJHOTEKCTOBBIC JKypHaJbl HW3AarenbcTBa | http://www.tandfonline.com/
Taylor&Francis Group (apxuB).

Bbaza manaeix GreenFile kommanuun EBSCO. http://www.greeninfoonline.com.
BHemneskoHOMUYecKoe 00beuHeHue " AkageMuHTOpr"
American Physical Society http://publish.aps.org/
American Mathematical Society http://www.ams.org/mathscinet/ind
ex.html
®OI'BY "I'THTB Poccun"

baza mamapix Web of Science (mpaBooOnagatens - | www.webofscience.com

Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).

baza gannbix Scopus m3natenncTBa Elsevier. http://scopus.com
Springer Customer Service Center GmbH B Hayunsix u | http://link.springer.com/
00pa30BaTENbHBIX IEIIAX. http://www.nature.com/

Springer

Nature

baza nanueix komnaanu EBSCO Publishing: http://search.ebscohost.com

BJI CASC. BJI MathSciNet via EBSCOhost.
Hay4Hble  MOJHOTEKCTOBBIC — JKypHalbl M KHHUTHW | http://www.sciencedirect.com

n3narelbecTBa Elsevier. http://www.elsevierscience.ru/pro

ducts/science-direct

POOU

HayuHble IONHOTEKCTOBBIE aAHIVIOS3bIUHBIE JKypHaibl | hitp://pubs.acs.org.

American Chemical Society.

8.METOJINYECKHE YKA3AHUA JJIS OBYYAIOIINXCS IO OCBOEHHMIO
T CHATIIAHBI

D¢ dexkTuBHBIM €HOCOOOM pa3BUTHS TBOPUYECKUX CHOCOOHOCTEH CTYAEHTOB IpH H3YYECHUHU
IUCLUIUIMHBI SIBJISIETCS CaMOCTOsATENbHas paboTa, KOTOpas HalleleHa Ha NpopabOTKy CTyJEHTaMHU
MaTepHaa MpouleIINX KOHTAKTHBIX 3aHATUH U IOATOTOBKY K MPEACTOSAILINM 3aHATHSIM.

CamocrodrenbHas paboTa CTYAEHTOB NPOBOAMTCS HUMH B COOTBETCTBHM C COOCTBEHHBIMU
BO3MOXKHOCTSIMH. MOXXHO, OJHAaKO, pEKOMEHJOBaTh TPYNIOBOE H3YYCHHE  MaTepUAJIOB,
o0ecreynBaoIee COBMECTHYIO padOTy HECKOJBKUX CTYJIEHTOB, YTO IOJOXKHUTEIBHO BIMAET Ha
Ka4yecTBO NMPOPadOTKH MPOTpaMMBbI Kypca.

B 1O Xe Bpems BBICOKas CTENEHb YCBOEHHMS HM3y4yaeMOH AMCUUIUIMHBI JOCTUTAeTCs INpHU
MOCTOSTHHOM paboTe CTYACHTOB HaJ TEKYIIMM MaTepuasioM. B 3ToH cBs3M KenareiabHa mpopaboTka
JIEKIIMOHHOTO MaTepuajga B JEHb €ro NpOYTEHHUs, YTO IO3BOJISET, BO-IIEPBBIX, OMEpPaTHBHO (Ha

Bepcus: AAAAAADbzps Kox: 000148112



clieyIolel JIeKIIMM) CHUMAaTh BO3HUKAIOIIKME BOIMPOCHI U, BO-BTOPBIX, CO3/1aBaTh Oarak 3HaHUU IO
JUCHUIIIUHE 33]I0JITO 10 IPOMEXKYTOYHOM aTTeCcTaliu.

[Ipy moAroToBKe K MPAKTUYECKUM 3aHATHSAM Takke HeoOXxoAuma MpopaboTKa JIEKIIMOHHOTO
MaTtepuanga. ITO MO3BOJUT OCO3HAHO paboOTaTh C MpeIaraeéMbM MaTEepHAIOM MpEerojaBaTeleM Ha
MPAKTUYECKOM 3aHSTHH, a, CIIEJJOBATEIbHO, 3aKiaJbIBaTh 0a3y METOJUK M MPUEMOB MpPU PEIICHUU
MPAKTUYECKUX 3a]1a4.

[Ipu m3ydeHun marepuaia HeOOXOIMMO JAeNaTh aKLIEHT HE Ha 3a3yOpuMBaHMU MaTepuasa, a Ha
MOHNMAaHUE ero (PU3WYEeCKOW CyTH, YTO PA3BHBACT MBIIUICHUE U TO3BOJIACT MOHITH METOIOJOTHIO
M3y4aeMoM JUCLUIIINHBIL.

9. NIEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCTTIOJIb3YEMbBIX ITPH
OCYHUECTBJIEHUHU OBPA30OBATEJIBHOI'O ITPOLUECCA 11O JUCHUIIJIMHE
JlucuuiuiiHa  OpUEHTHpOBAaHAa HA NPUMEHEHHE KOMIIBIOTEPHOW TEXHHMKH, PpECYpCOB

MH(pOPMaITMOHHO-TEIEKOMMYHUKAITMOHHOW ceTn «MHTepHeT», snekTpoHHOM OuOimorekn MAW st
noucka, coopa, XxpaHeHHs, 00pabOTKHU U MpeICTaBICHHs UH(OPMAIIHH.

[IporpammHuoe obecrieuenre, IHTepHET-pecypChl, JIEKTPOHHBIE OMOINOTEYHBIE CUCTEMBI:

Microsoft Windows, Microsoft Office, Kaspersky Security

10. ONUCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3BI IO OCBOEHUIO
T CHATIIAHBI

1. JIekiinoHHEIE 3aHATHA

1.1. KoMIIeKT 3JeKTPOHHBIX Mpe3eHTalNi/ClIaii10B.

1.2. Paznatounblii MaTepuall.

1.3. Aynuropus xapeapst TAOM, ocHaleHHas MPE3eHTAMOHHON TEXHUKOU (IIPOEKTOp, 3KpaH,

KOMITHIOTEP/HOYTOYK)

2. JTabopatopHble pabOThI

2.1. Jlabopatopus "MarepuasioBeqeHue U TepMuUeckas o0paboTka", oOcCHalIeHHas
MeTaIIorpaguuecCKUMHU MUKPOCKOTIAMH.

2.2. Jlabopatopus "MarepuasioBeneHue U TepMuUUeckas o0paboTka", oOcCHalIeHHas

1a00paTOPHBIMH [T€4aMH, TBEPIOMEPAMH, 3aYHCTHBIM 000PY/JOBAHUEM.

3. IlpakTrueckue 3aHATUS

3.1. Kommnbrotepusiii kiace kadeapsr TAOM.

3.2. Ilpe3enTanonHas TeXHUKa (ITPOCKTOP, IKpaH, KOMIBIOTEP/HOYTOYK).

3.3. Iaketst 10 obmero Ha3HayeHus (TeKCTOBBIA pemakTop Word, rpaduueckuil pemakrop
Excel, mporpamma nyist co3nanus npesentamnuii Power Point).
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IIpnioxenne 1
K pado4eii nporpaMMe AMCHUTLIHHBI

«Hay4yHbBIE OCHOBBI MaTepHUATIOBEACHMS»

AHHOTAIUsA padoyeil MporpaMmmbl

Juciunnuaa HaydHble OCHOBBI MaTE€PUAIOBEACHUS SBISETCS 4acThio bioka 1 JIMCIMIIMHBI
JUCHUILIMH TOJTOTOBKM CTYJEHTOB MO HarpasieHuto noarotoBku 22.03.01 MarepuanoBeaeHue u
TEXHOJIOTHUH _MaTepuayioB. JlucnumimuHa peanmmsyercss Ha CrynuHo dakyiabrere  «MOCKOBCKHI
ABUAIIMOHHOTO WMHCTUTYTA (HAIIMOHAIBHOTO WCCIEOBATENbCKOTO YHUBEpCHUTETa)» Kadeapoit
(xadenpamu) TAOM.

JlucuuiuinHa HaresneHa Ha (opMHUpOBaHUE CleAyIoNMX KomneTeHuui: [IKP-5.

ConepxkaHue NUCUUIUIMHBI OXBAaThIBAE€T KPYT BOIIPOCOB, CBSI3aHHBIX C: TEOPUEH TEpPMHUYECKOU
00paboTKH 1oJay()aOdpHUKaTOB M JAE€TajJed M3 pa3jWYHBLIX CIJIABOB, MAapOK CTaJIei, 4YYI'YHOB,
TEPMOMEXAHUUECKON M XMMHKO-TEPMHUYECKONH 00paOOTKM  CcTayeil, DKCIIYATAlMOHHBIMU U
TEXHOJOTMYSCKUMHM CBOMCTBAMH COBPEMEHHBIX MAapOK VYIJIEPOJMCTELIX M JIETMPOBAHHBIX CTalCH,
IPUMEHSIEMBIX IS WM3TOTOBJIEHUS A€TajJed MaIWH, HpHOOpPOB. HMH)KEHEPHBIX KOHCTPYKLIMH U
HHCTPYMEHTOB, a TAaKKe€ METOJOJOTMEH PallMOHAJBHOIO BBLIOOpa MAapKH KOHCTPYKIIMOHHOM U
HHCTPYMEHTAILHOM CTadu JJsl M3TOTOBJIEHHMS M3JCANS KOHKPETHOIO Ha3HAYEHHsS B TEPMMYECKH
00pabOTaHHOM COCTOSTHHHM.

[IpenogaBanue MUCHUIUIMHBI MpeAyCMaTpHUBaeT cienyloire (Gpopmbl OopraHu3anuu y4eOHOTO
npouecca: Jlekmws, [IpakTudeckoe 3anarue, JlaboparopHas pabora.

[TporpaMmoil JUCHUIUTHHBI MPELYCMOTPEHBI CICAYIOIINE BHIBI KOHTPOJIS: IMPOMEXKYTOYHAS
arrectauus B popme 3aueT ¢ oueHKoit (5 cemectp) ,Ok3aMeH (6 ceMecTp).

OOmiast TpyIOEeMKOCTh OCBOEHHS JHCLUUIUIMHBI COCTABISET 7 3a4eTHBIX €JUHMIL, 252 YacoB.
[IporpamMmMo#l TUCIUTITMHBI TIPEIYCMOTPEHBI JIEKIHMOHHBIE (46 dacoB), mpakTtuueckue (18 wacom),
naboparopubeie (20 uacoB) 3aHsaTHs u (132 yacoB) camocTOSTeNbHON paboThl cryaeHTa. llembio
OCBOCHUS JHUCUHUIUIMHBI SBJISIETCS MOJATOTOBKA CHEIHMATMCTOB, CIIOCOOHBIX HA COBPEMEHHOM YPOBHE
pa3pabarbiBaTh, HCCIENOBaTh, MOAU(HUIMPOBATH M HCHOIL30BAaTh (OCYILIECTBIATH IepepadoTKy,
00palboTKy, HKCIUTyaTallMl0) COBPEMEHHBIX CIUIABOB, YIJIEPOJIMCTBIX M JIETUPOBAHHBIX CTalleH,
Yyr'yHOB JUISI pa3jIM4YHBIX O0JacTeld TEXHUKM W TEXHOJOTHH, BKIIOYAs MAIIMHOCTPOCHUE U
npuOOpPOCTpOEHHE,  aBHALIMOHHYI0 M  PAaKETHO-KOCMHUYECKYI0  TEXHHUKY, HAHOMHIYCTPHIO,
MEIULUHCKYI0O TEXHUKY, YHpPaBIATH TIpoueccaMu (OPMHUPOBAHHUS HUX CTPYKTYpbl U CBOWCTB,
OBJIQJICHHE CTyJEHTAaMU 3HAHUH M YMEHUHA B TIOCTPOEHUU COBPEMEHHBIX M HKOHOMUYHBIX
TEXHOJIOTUYECKUX IPOIECCOB TePMHUUYECKONH 00pabOTKU neTanedl U moiy(haObpuKaToB U3 Pa3IHMUHBIX
CIIJIABOB M MApOK CTaJICH.

[TocraBneHHass 1eab JOCTUTAETCS  PEIIEHWEM COOTBETCTBYIOUIMX 3afad B  paMKax
TEOPETUYECKOr0 M3yUEHUsl Kypca, BBIOJIHEHUS CTYACHTaMHU JaOOPaTOPHBIX M MPAKTHUYECKUX PadoT,
KypCOBOH pabOThI, a TAKXKE CAMOCTOSITEIbHON pabOThl CTYACHTOB C MUCIOJIb30BAHUEM METOIUYECKUX
Pa3pabOTOK ¥ KOHTPOJIS BRIMOJHEHUS Pa0O0T MPETNO/1aBaTEIIEM.
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IMpunoxenue 2
K pa6oyeii nporpaMme IUCHUNIHHBI

«HaV‘-IHBIe OCHOBBI MAaTCPHUATTOBCACHUS»

IIpukpenieHHsie ¢aiibl

3auer ¢ oueHkoi (5 cemectp).doc
IIpome:xxyTrounas arrecramus Nel

3aueT (5 cemecTp)

Cemectp: 5
Bua kontpous: 34
Bomnpochkr:

1. B yem mpuumHa (a3oBBIX NPEBpALCHHUH, MPOTEKAIOUINX MPU HArpeBe WM OXJIaKIACHUU
cranu?

2. Kakas kputudeckasi TOYKa COOTBETCTBYET IEPIUTHOMY IPEBPAILEHUIO?

3. B yem paznuuue Mexay HACIEACTBEHHO MEJIKO- M HACJIEICTBEHHO KPYMHO3EPHUCTHIMU
cransimMu?

Urto Takoe neperpes, nepexor?

KakoBbI 0COOEHHOCTH MEPIUTHOTO MPEBPALICHUS B CTAJIH, YTO TAKOE COPOUT, TPOOCTHUT?

Yro Takoe MapTEHCHUT, KaKOBa €ro perieTka, 0COOEHHOCTH MapTEHCUTHOTO MpeBpaleHus?
OT yero 3aBHCAT CBOWCTBA MApPTEHCUTA U OTHOLICHUE c/a?

UTo Takoe KpUTHYECKAsI CKOPOCTh OXJIAKICHUS ?

. Uro Takoe OeiHUT, TUITBI OEWHUTHON CTPYKTYpHI?

10. Kakue mporiecchl mpoTEeKaroT IPU OTIYCKE 3aKaJe€HHOM cTanu?

11. Kak BiausieT TeMreparypa OTIycKa Ha MEXaHUUYECKUE CBOMCTBA CTaIN?

12. Kakue cTpyKTypHbIE U3BMEHEHHUS TPOTEKAIOT MIPU OTIYCKE CTAIN?

13. Ilouemy OxJIaKAEHHE CTaJIM CO CKOPOCTbIO MEHbBIIEH KPUTHUYECKOM JaeT NOHMKEHHYIO
TBEPAOCTh CTaIMU?

14. lnarpamMmma M30TEpMUYECKOTO pacrazia ayCTeHUTA.

15. Yto Takoe OCTaTOYHBIN ayCTEHUT?

16. Kak BIUSIOT JIETHPYIOIIHE JIEMEHTHI Ha (Da30BbIe PEBPALCHUS [TPU HATPEBE U OXJIAXKICHUU
cranu?

17.Yro Takoe TepMuyeckas o0OpabOTKa, KaKMMHU IMapaMeTpaMH MOXHO €€ 0XapaKTepH30BaTh
(pexuM TepMUIeCcKOil 00paboTKM)?

18. Yro takoe oTxkur I pona, ¢ Kakoif 1enbio MpoBOIUTCS 3Ta 00padoTka?

19. Yro Takoe omxkur Il poma, memp 3To 00paOOTKH, TSI KAaKMX MaTEPHAIOB MOXKET OBITh
nposeneH oTxur Il poga?

20. Kakoe BnMsiHUE OKa3bIBAET OTKUT HA MJJACTUYHOCTD U BSI3KOCTh CTaIu?

21. Kak n3meHsiercs CTpyKTypa CTaJIi IIOCJIE TIOJTHOTO U HEMOJIHOTO OT>KUTa?

22. Kakoil OT:KHUT IPUMEHSETCS JIs1 TOPBTEKTOUIHBIX CTajIe?

23. C Kkakoil Lenblo MPOBOAUTCS U30TEPMUUYECKUI OTIKUT, YEM OTJIMYAETCS CTPYKTypa cTaiu Y8
nociie 0ObIYHOTO U U30TEPMUYECKOTO OTXKHTra?

24. Yro Takoe HOpMAJIM3ALKs, U B KaKUX CIy4asxX MOKHO PEKOMEHI0BaTh 3TOT BUA 00paboTku?
25. B yemM oTiMuMe CTPYKTYphI CTad 45 MOC/E OTKHIa U HOPMAJIM3ALMM, KaK 3TO pa3indue
BIIUSIET HA CBOMCTBA?

26. YcraHoBUTE TeMmrepaTypbl HarpeBa MO MOJHBIA OTKUT U HOpMaiu3auuio misa craineud 40,
V12, V8.

N N
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27. YTo Takoe 3aKaJika CTaju, U C KaKOM LIeJIbI0 OHA TPOBOAUTCA?

28. UTto Takoe 3aKaJIMBaeMOCTh CTaJId, OT YEro 3aBHCHUT 3aKaJINBacMOCTh?

29. Uto Takoe nojHag 1 HemoJiHas 3akanka? JlJisi Kakux 1esel MpoBOIATCS 3TH BUJIbI 3aKAJIKHU?
30. C kakoil CKOPOCTbIO HAZ0 OXJIAXAATh M3AENUs MpHU 3aKanke? YTo MOKHO HCIOJB30BaTh B
BHJIC OXJIQXKIAIONIEH cpeabl?

31.Yro Takoe MpPOKaIMBAEMOCTh CTaJld U OT YEro OHa 3aBUCUT? XapaKTEpUCTUKHU
MIPOKAJIMBAEMOCTH.

32. Kakue BubI (C10coOBI) 3aKaJIKM BBl 3HAETE, C KAKOW LEIhI0 UX MPUMEHSIOT Ha MTPaKTHKE?
33. B ueM oTiiMuMe U30TEPMUYECKON U CTyNeHYaTON 3aKkajiku. KakoBbl penMyIecTBa Kaxiaoro
Buaa 00paboTku?

34.Yto Takoe OCTaTOYHBIC HAMPSOHKEHUS TPU TEPMHUYECKOM 0OpabOTKe, KaKhe BHJIbI
HaIpsDKEHUH Bbl 3HaeTe?

35. Urto Ha3bIBaETCS OTIYCKOM, II€JIb 3TOTO BH1a 00pabOTKH?

36. Kakue BUbI OTITyCKa BbI 3HAETE?

37.Kakast CTpyKTypa OTIYIIEHHOW CTaqd 0O€CleunBaeT IOJyYeHHEe MaKCUMaIbHOMN
MJIACTUYHOCTHU U BA3KOCTU B COUETAHHUH C XOPOIIEH MPOYHOCTHIO?

38. Uto Takoe ynyuuieHue?

39.UYem omimMuaeTcs CTPyKTypa copOWta OTmycka OT copOuTa, TOJIYyYEeHHOrO MpHU
HOpMaJIM3aluH, KaK 3TO OTJIMYHUE BIUSET HA CBOMCTBA?

40. Yto Takoe 3akaika 0Oe3 MOIMMOP(HOro MpeBpalleHHs], IS Yero MPOBOISAT STOT BHI
00paboTku?

41. Kak BpIOpaTh TEMIEpaTypy HarpeBa moj 3akaiky 6e3 nmoJmMop¢HOro npeBpamieHus?

42. YTo Takoe CTapeHHE CIIJIaBOB?

43. Yto takoe 30HbI I nHBE-IIpecTOHA M KaKk MX MOSIBIIEHUE BIMSIET HA MEXaHUYECKUE CBOWCTBA?
44. YTo TaKO€ €CTECTBEHHOE U UCKYCCTBEHHOE CTapeHHUE?

45. Kak npoBecTH 3aKajIKy TOBEPXHOCTHOTO CJI0sI U3AEIUs?

46. Kakue ctamm MOKHO 3aKaJIMTh TOKOM BbICOKOM dacToThl (TBY)?

47. Yem perynupyeTcs ri1yOnHa 3aKaJeHHOTo c1os pu 3akanke TBY?

48. Kakne 0coOCHHOCTHY 3aKajKy MPU HArpeBe Jlazepom?

49. Jlns yero NpuMEHSIOT 3aKaJIKy IIPU HarpeBe Jiazepom?

50. 151 yero npuMeHsieTcs ra3orjaMeHHas 3akaika? JIocTomHCTBa U HEAOCTaTKH Mpoliecca.

51. Yro Takoe TepMoMexaHuyeckast oopadorka?

52.Yro Takoe BTMO, moueMy cBOWCTBa CTalid TMOCTE ATOW OOpaOOTKH BHIIIE, YE€M IOCTE
3aKajaKu?

53.Yto takoe HTMO, pmis 4dero mnpumMmeHsIOT 3TOT mpoiecc? KakoBbl TEXHOJOTHYECKUE
TPYZAHOCTH IIPOBEJEHUS 3TOTO Mporecca?

54. Yto Takoe XMMHKO-TepMHUYECKas 00pabOTKa M Il 4ero oHa MpoBOaUTCsA? BUIBI XUMUKO-
TepMuueckoii oopadotku (XTO).

55. Kakue ocHOBHBIE TPOIECCHI TPOTEKAIOT MU MpoBeaeHUr X TO?

56. OT yero 3aBUCHUT ITyOHHA oOpasytomierocs aAuddy3noHHoro ciaosn?

57. Uto Ha3pIBaeTCS IIeMCHTAIMEH, KaKHe BUJIBI [IEMEHTAIINH BBl 3HaeTe?

58. Kakyto TepMuyecKyro 00pabOTKy MPOBOIST ITOCIIE IEMEHTAINH U 3a4eM?

59.Yto Takoe azotupoBaHue cranu? Kakue nenum mnpecieayroT, MNOABEpras Ccrajlb 3TOU
obpaboTke?

60. Uto Takoe MuaHUPOBAHUE U HUTPOIIEMEHTAITNS, YEM OTIUYAIOTCS 3TH 00pabOTKu?

61. Kakue Buabl nud¢Gy3uOHHOTO HACHIMIEHUS METAUIaMU BBl 3HAETE, JJISl YEro MPOBOJST ITH
pouEecChI?

62. Kakue BuIBI a30TUPOBAHHUS BBl 3HAETE, B YeM HX MPEUMYIIECTBA Mepes OOBIYHBIM
npoueccom?
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JIk3ameH (6 cemectTp).doc

IIpome:xxyTounas arrecramus Ne2

Dk3ameH (6 cemecT)p)

Cemectp: 6

Buja kontpoas: O

Bomnpochkr:

DN U AW

10
11

Knaccudukanms cranei.

BumsiHue yriepoza v OCTOSTHHBIX IIPUMECEl Ha CBOMCTBA CTalIM.
VYraepoaucTsie KOHCTPYKIMOHHBIE CTaIH OOBIKHOBEHHOI'O Ka4eCTBa.
VYriepoaucTsie KOHCTPYKIIMOHHBIE KAUECTBEHHBIE CTANIH.

OO6m1as xapakTepucTrKa 9yTyHOB. benblil uyryH.

OOm1ast xapakTepucTHKa 4yryHoB. Cepblii UyTyH.

OO0mas XxapakTeprucTUKa 9yTYHOB. BBICOKOIIPOUYHEBII YyTYyH.

OOmrast xapakTepucTiKa 4yryHoB. KoBkuii 4yryH.

Oco0eHHOCTH B3aUMOJCHCTBUS JIETHPYIOIUX KOMIIOHEHTOB C KEJIE30M.
OcCOoOeHHOCTH B3aUMOJICHCTBUSA JIETUPYIOIIUX KOMIIOHEHTOB C YTIEPOIOM.

. Biusinue nerupyronmx KOMIOHEHTOB Ha MpEBpallleHus, CTPYKTYpY U CBOICTBaA cTajei.
12.

JlernpoBaHHbIE ~ KOHCTPYKLUMOHHbIE cTamu. (OCHOBHOE Ha3HA4Y€HHE  JIETUPYIOIIUX

KOMITOHCHTOB B KOHCTPYKIIMOHHBIX CTAJIAX.

13.
14.
15.
16.
17.
18.
19.
20.
21.

[lemenTyemMble (HUTPOLIEMEHTYEMBIE) JIETUPOBAHHBIE CTAJIH.

VYnydiiaemble JISTHPOBaHHBIC CTAJIH.

BricokompouHble IerHpOBaHHBIC CTaJIH.

PeccopHo-nipyXHUHHBIE JIETUPOBAHHBIC CTAJIU.

[[TapuKOMOAIIMITHUKOBBIE CTAJIH.

M3HococTolikie cTanu.

CrpouTtenbHbIe HU3KOJICTHPOBAHHBIC CTAJIH.

YFHepOI[I/ICTBIe I/IHCprMeHTa.HBHBIC cTajiun.

JlerupoBaHHBIE HHCTPYMEHTAIBHBIE CTATU JIJIST PEXKYIIETO HHCTPYMEHTA (HETETNIOCTOUKHUE U

MOJIy TETNIOCTOMKHE).

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

bricTpopexyiue cTanm.

[IITamrioBBIE CTAIIH.

’Kapocrolikue craiu.

XapakTepUCTUKH KapPOIPOYHOCTH METAJUIMUECKUX MATEPUAIIOB.
[lepnuTHBIE 1 MAPTEHCUTHBIE KAPOIIPOYHBIE CTAIIH.

BinsiHue cocraBa U CTpYKTYphI Ha XKapONPOYHOCTH CTaJIH.
AYyCTEHUTHBIE )KAPONPOYHBIE CTAIIN.

XPpOMUCTBIE KOPPO3UOHHOCTOMKHE CTAIIN.

XPpOMOHHKEEBbIE KOPPOZMOHHOCTONKHE CTaJIH.

Kpuorennsie cranu.
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PanmnonanbHbIi BHIOOP MAPKH KOHCTPYKIIMOHHON U MHCTPYMEHTAJILHOM CTAJIM B 3aBUCUMOCTH

0T yCJIOBHI padoThl u3aeaus .doc

Baok Ne2 HOM 6 cemectp
KypcoBasi padora(npoekt) Nel PanrioHalibHBIN BRIOOP MapKu
KOHCTPYKIIMOHHOW U MHCTPYMEHTAJILHOM CTaJIM B 3aBUCUMOCTHU OT YCJIOBHI pabOThI

N3N

TpynoemkocTs(00beM 4acoB): 36
Tematuka: JKene3oyriaepoaucTole CIIIaBbl.
JlernpoBaHHbBIE CTAIIH.

KoHCTpYyKIIMOHHBIE CTAJIH.
HNHcTpyMeHTanbHbIE CTAIIN.

XKapocroiikue 1 )kaponpoyHbIe CTAIH.
Koppo3uonHocToiikue (Hep >KaBeIoIre) CTaH.

H3HOCOCTOMKHE CTAIH.

TunoBble BApPUAHTHI:
3apanue Ne 1:
Br100op Mapku cTasu 1 BUIA ee 00padOTKM ISl TUNIOBBIX JeTaJjlell MAllluH

Bapmuanr 1

[IpeanpusiTiio HEOOXOAMMO H3TOTOBUTH CTAJBHOW Baj ABUTATENs auamerpoM 70 MM st
paboThl ¢ 6opImMMU Harpy3kaMu. Ctaiib JOJDKHA UMETh Go2 > 750 MIla, ipeaen BBIHOCIHMBOCTH G-1 >
400 MIla u ypmapuyio Bsskocts KCU > 90 Jx/cm?. Kakyio cramp ciefyeT NPMMEHHTb I
usrotopneHuss Bana? [IpuBecTH XapakTEepHCTUKY MHKPOCTPYKTYPHl BBIOpAHHOW CTalu TMOCIe
OKOHYATEJIbHON TEPMHUIECKON 00pabOTKH.

Bapuanr 2

BriOpats MapKy cTanu s pacipeeuTenbHOro Bana auamerpom 40 MM MpU YCIOBUU Go2 >
500 MlIla, 8 > 20 %, TBepaocth moBepxHocTu KyiaukoB HRC > 50. IlpuBectu xapakTepuCTUKY
MUKPOCTPYKTYPHI BEIOpAaHHOH CTaJIM MOCJIE OKOHYATEIHFHON TepMUUECKONW 00pabOTKH.

Bapuant 3

Br10pats Mapky cTanu s U3rOTOBJICHHS Basia AHaMeTpoM 50 MM, KOTOPBIH TOJKEH UMETh OB
> 500 MIIa, y > 30 %. IlpuBecTu XapakTEepUCTUKY MHUKPOCTPYKTYphl BBIOpAHHOW CTalM Mociie
OKOHYATEJIbHOM TEPMUUECKOi 00pabOTKH.

Bapmuanr 4

BriOpath Mapky cTanu s mMIeCTepeH TOJIIMHOM 3y0a 12 MM mpu yCIIOBHH, YTO TBEPAOCTH
3yones mectepan HRC > 50, o cedeHHIo HOXKH 3y6a G2 > 600 MITa, KCU > 50 /Ix/cm?. Ilpusectr
XapaKTepUCTUKY MHUKPOCTPYKTYpPBHl BBHIOpAaHHOH CTaaM TOCIE€ OKOHYATEIbHOW TEPMUYECKOM

00paboTKH.
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BapuanTt 5

BriOpath Mapky cTan ¥ PEXUM TEPMHUYECKOH 0OpaOOTKH JIsi W3TOTOBJICHHS IIAaTYHOB
ceueHreM 15x60 MM npu ycinoBuM, 4TOOBI CBOWCTBa MX ObUIM B mpenenax: o > 1000 MlIla, ooz > 700
MIIa, § > 10 %, KCU > 60 [Ix/cm?. [IpuBecTu XapakTepHCTHKY MUKPOCTPYKTYpPBI BHIOPAHHOM cTamm
MOCJIe OKOHYATEIhHOW TePMUUYECKONH 00pabOTKH.

BapuanT 6

BreiOparh Mapky cTaqm MU peXUM TEPMHUYECKOW OOpabOTKM JUIs HM3TOTOBJICHHS BaJlOB
muameTpoM 70 MM MU YCIIOBHH, 4TO Go.2 > 800 MIla, KCU > 70 Jlx/cM?. TIpuBecTH XapaKTepUCTHKY
MUKPOCTPYKTYPHI BEIOpAaHHOH CTaJIM MOCJIE OKOHYATEIHFHOW TePMUUECKONH 00pabOTKH.

Bapuanr 7

Br1Opath MapKy CTaiH U peXXUM TEPMUUECKO 00pabOTKH JIsi H3TOTOBIICHHS TYpOMHHOTO Baja
nuameTpoM 300 MM, uTOOBI G2 > 700 MIla, & > 10 %, KCU > 50 Jlx/cm?. TIpuBecTu XapakTepucTUKy
MUKPOCTPYKTYPHI BEIOPAaHHOH CTaJIM MOCIE OKOHYATEIHFHOW TePMUUECKON 00pabOTKH.

Bapuanr 8

[Ipennpusitue N3roTaBIuMBaeT Bajbl CTapTEPOB ABUraTeneil ceueHneM 25 mm u3 cranu 40XHP.
TpebyeMble MexaHHUeCKHe CBOMCTBA 3TUX JAeTajeii: o > 900 MIla, § > 10 %, KCU > 60 Ix/cm?.
Kakyio cramb MOXHO HCIHOJB30BaTh B KadeCTBE 3aMEHUTENS XPOMOHHUKEIEBOH CTalM, M Kakylo
CIIEyeT PEKOMEHIOBaTh TEPMHUECKYI0 00pabOTKy BajoB U3 3Toi cranu? [IpuBecTn XapakTepuCTUKY
MUKPOCTPYKTYPHI BEIOpAHHOH CTaJIM MOCJIE OKOHYATEIHFHOW TePMUUECKONH 00pabOTKH.

Bapuant 9

Kakyto cranb cienyer MCIob30BaTh Ul U3TOTOBJICHUS KYJAQYKOBBIX BAJIMKOB TUAMETPOM 25
mM? Ot s1ux aetaneit Tpedyercs HRC > 50, co > 400 MITa, KCU > 40 [Jlx/cm?. Kakas Tepmudeckast
oOpaboTka oOOecnmeyuT TMOJydYeHHe HeoOXOoAMMBIX CBOMCTB?  IlpuBecTH  XapaKTepUCTHUKY
MUKPOCTPYKTYPHI BEIOpAHHOH CTaJIM MOCJIE OKOHYATEIHFHON TepMUUECKON 00pabOTKH.

Bapuant 10

Br1Opath MapKy cTanu AJisl MOPIIHEBBIX MaiblieB nuamerpoM 30 MM JBUTaTesel BHYTPEHHETO
CrOpaHus TIPH YCIOBHH, uTOOB Go2 > 400 MIla, KCU > 50 JIx/cm?, HRC = 60...62. Ilpusectn
XapaKTepUCTUKY MHUKPOCTPYKTYpPBHl BBHIOPAaHHOH CTaaM TOCIE€ OKOHYATEIbHOH TEPMUYECKOM
00paboTKH.

BapuanT 11

[Ipennpusartue 10KHO U3TOTOBUTH TPHU Bana ABuraresieid. OHu n0mxHbI UMeTh o > 700 MIIa.
Opnnako mepBblid Baj uMmeeT auaMeTp 35 MM, BTopod 50 MM u Tpetmii 120 mm. Beibpats cranp s
W3TOTOBJICHHUSI BaJoOB, OOOCHOBATh CJHIENAaHHBIA BBHIOOP, PEKOMEHIOBAaTh PEXKUM TEPMUUYECKOM
00paboOTKH M yKa3aTh MUKPOCTPYKTYpPY B TOTOBOM Baji€.

Bapuanr 12

[IpennpusaTuio HeOOXOIMMO U3TOTOBUTH 3y0UaThie Koyieca CI0XKHON Gopmbl tuamerpoM 50 MM
u BeicoTor 100 mM. OHM AOJKHBI UMETh TBEPIOCTh Ha MoBepxHOCTH He Hmke 58...60 HRC, a B
cepaueBune op > 400 MIla u KCU > 50...60 Jx/cm?. BeIOpaTh cTadb M PEKOMEHOBATh PEXUM
TEPMUYECKOH 00pabOTKH Mocie EMEHTAIUH IS TIOIy4YeHHUS 3alaHHbIX CBOWCTB U MPEAYyIPEkKICHUS

Opaxa no nedopmanuu 3y0UaThIX KOJIEC MPHU 3aKalke. YKa3aTh MUKPOCTPYKTYPY CTalld B CEpILICBUHE
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U MOBEPXHOCTHOM CJIO€ IOC]Ie OKOHYATEIbHOW 0OpaOOTKH M MPUYUHBI, BBI3bIBAIOLINE AePOopMaIliio
MIpH 3aKaJjkKe.

Bapuanr 13

CTaHKOCTPOUTENbHBIA 3aBOJI M3TOTABJIMBAeT ILINMHHJEINM TOKApHBIX cTaHkoB. [lnuHaenn
paboTatoT ¢ OOJNBLION CKOPOCTHIO B YCIIOBHUSIX IMOBBIIMIEHHOTO H3HOca. [loaTomy ux TBepAocTh B
MMOBEPXHOCTHOM ciioe AokHa ObITh 58...62 HRC. BriOpaTh cranb mis mmuHaeneil nuamerpom 40 u
75 wmm. IlpuBecTH cocTaB W MapKy BBIODaHHOW CTald M PEKOMEHIOBATh PEXHUM 00paboOTKH,
o0ecreynBaOUi MMOyuYeHNe 3aJaHHON TBEPIOCTH B TIOBEPXHOCTHOM CJIO€ B YCIOBHUSAX CKOPOCTHOM
TEPMHUECKON 00paboTKH. YKa3aTb MUKPOCTPYKTYPY CTaJU B MOBEPXHOCTHBIX CJIOSIX U B CEPJLIEBUHE
LIMHH/IENs], MEXaHHYeCKHe CBOMCTBA CEpALIeBUHBI ITOCTIE OKOHYATENIbHOM TepMUUecKOoit 00paboTKu.

Bapmuanr 14

Kakyto ctamb U pexum TepMUUECKOil 0OpabOTKH CileayeT HCIOJIb30BaTh IS M3TOTOBICHHS
XPAaroBHKOB, 4YTOOBI TBEpAOCTh ATUX netaner Owbwia 45...50 HRC. IlpuBectn XapaKTepUCTHUKY
MHUKPOCTPYKTYPHI BEIOpAHHOM CTaJIM MOCJIE OKOHYATEIFHOW TepMUUECKONH 00pabOTKH.

Bapuanr 15

Peccopbl TpeXTOHHOTO TPY30BOrO aBTOMOOWIIS HM3TOTAaBIMBAIOTCS W3 JUCTOB craimu 60C2
tonmuHoW 10 MM, KOTOpbIe TOCTE 3aKaJKH M OTIYCKa JOJDKHBI MOJYYUTh BBICOKYIO NMPOYHOCTDH 1O
BCceMy cedeHuto. [[is aBTroMoOmis Oosblieii rpy30M0bEMHOCTH PECCOPHI JOKHBI OBITH TOJLIMHON
20 MM, u torma B cramu 60C2 yxe Henmb3si 00ECIeYUTh PABHOMEPHOTO YIPOYHEHHS IO BCEMY
ceueHHI0. BrpiOparh Mapky cranmu i MOJOOHBIX PECcCop U PEXHM HX TEPMUYECKOH 00paboTkw,

MO3BOJISIFOIINN MOJTYYUTh BBICOKYIO TPOYHOCTH MO BCEMY CEUEHHUIO.

3amanne Ne 2:
Bb100p Mapku cTajau ¥ BHAa ee 00pad0oTKH U1 THNIOBBIX HHCTPYMEHTOB

BapuanTt 1

[TomyueHnue 3aroToBOK Topsued nedopmainuei SBISIETCS MPOU3BOIUTEIBHBIM CITIOCOOOM
00paboTku. BeIOpaTe MapKy CTaau AJs U3TOTOBJIECHUS KPYIHOTO MOJIOTOBOTO IITaMIla pa3Mepamu
500x400x400 wmm. PexoMeHmoBaThb peXHM TEpPMHUYECKOH OOpabOTKM mITaMma M yKas3aTb
MHUKPOCTPYKTYPY M MEXAHHUYECKHE CBOWCTBA IIOCJI€ OKOHYATEIbHOW TEPMUUYECKOW 0O0paboTKH.
OOBSACHUTD, TOYEMY TTOIOOHBIE MITAMIIBI HE CIIEYET U3TOTABIMBAThH U3 YTIEPOJAUCTON CTAIIH.

Bapuanr 2

CranpHble CTakaHbl LWIMHIPOB JBUTATEIE BHYTPEHHETO CrOpaHUs M3rOTABIMBAIOT
LITAMIIOBKOW B TOpAYEM COCTOSHUU. BHYTpeHHSST MOJOCTh 0OOpa3yercss MyTeM TMpOIIWBKH —
BJIABJIMBAHUS IIyaHCOHA B HArpeThlil METall, YCTAHOBJICHHBIM B crnenuaibHOrd Martpule. [lyaHcon
paboTaeT B yCIOBHSIX MONEPEMEHHOTO HarpeBa (MpU MPOLIMBKE) U OXJIKICHHS (TIOCIIE MPOIIUBKH).
VYka3zarb TeMriepaTypbl MPOIIMBKHA 3arOTOBOK, €CJIM WX M3rOTaBIMBarOT U3 cTanu 50. BeiOpaTh Mapky
CTaJM JJIsl M3TOTOBJIEHUs TyaHCOHa auamerpoMm 40 MM, 00OCHOBaTh CHCIIaHHBIA BHIOOp. YKa3aTh
PEXHUM TEPMHUECKON 00pabOTKHU M CTPYKTYPY CTAlId B TOTOBOM ITyaHCOHE.

Bapuant 3
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Jlis myaHCOHOB TOpSYEro BbIJIABIMBAaHUS — OINEpalid, MPU KOTOPOH IITaMIl JJIMTEIHHOE
BpeMsI HaXOAWUTCS B CONPUKOCHOBEHMHM C HAarpeTbiM JAe(popMHpyeMbIM METalIoM, HEOOXOAUMBI
TEIUIOCTOMKHUE IITAMIOBBIE CTalu. BBIOpaTh cTamb Jisl MMyaHCOHOB BBIJIABIUBAHUS KAPOMPOUYHBIX
CIUIaBOB: JUIsI JTUX YCJIOBUK 0OpabOTKM IITaMIlOBasi CTallb JOJKHA COXPAHSATh IOBBIIICHHBIE
MpOYHOCTHBIE cBoicTBa mipu Harpee a0 700...720°C. PexkoMeHI0OBaTh pEXKUM TEPMUUYECKOU
00pabOTKH MITaMIIOB M CTPYKTYPY CTaJId B TOTOBOM IITaMIIE.

Bapmuanr 4

[ITaMObl XOJOHOW BBIPYOKH CTANIbHBIX JIUCTOB JOJDKHBI MMETh BBICOKYIO MPOYHOCTH U TIO
BO3MOXXHOCTH JIy4YlIyI0 BSI3KOCTb. BpIOpaTh cTanmp [ 3TOr0 HA3HAYEHUS U PEKOMEHI0BaTh
TEPMHUECKYI0 00paboTKy, MOCiIe KOTOPOW MPUBECTH 3HAUEHUS TBEPAOCTU U CTPYKTYpPY BbIOpaHHOMH
cranu. OOBSICHUTH, B KaKUX IITaMIaX: ¢ HaUMeHblIe cropoHoit 50 nmm 90 MM ctane OyJeT UMeTh
0ojee BBICOKHE MPOYHOCTh W BSA3KOCTb, WM MPUYHHBI 3TOTO paznuyus. [IpuBecTn Takke MeTo[
TepMUYECKOH 00paboTku (Crmoco0 HarpeBa), KOTOPBIM MOXXET O0OECIEeUHUTh YMPOYHEHHE TOJIBKO
OTJIENbHBIX YYaCTKOB PEXKYIIEH KPOMKH IITaMIIa.

Bapuanr S

[tamMmbel 11 XOJOJHOW YEKAHKH MEIHBIX CIUIABOB U MSTKUX CTallell JOJKHBI COYETaTh
BBICOKME TBEPAOCTh U CONPOTHUBIIEHUE IIJIACTHMYECKON JnedopManuu (4TO HperynpexaacT
MPEXICBPEMEHHOE CMATHE pabodeil (Uryphl mTammna) ¢ yJI0BICTBOPUTEIBHON BI3KOCThIO. BIOpaTh
MapKy CTalld JIJisi YEeKaHOYHBIX INTAaMIOB, yKa3aTh €€ TePMUYECKYI0 00pabOTKy U CTPYKTYpy B
roroBoM mramine. OOBSICHUTh TPUYUHBL, IO KOTOPBIM JJIsS TOTO Ha3HAYEHHUSI MaJIo MPUTOIHBI CTAIIU C
BBICOKHM cojiepkanueM yriaepoaa (~ 1 %).

BapuanT 6

W3nenus u3 miiactMacc M3roTaBIMBAaIOT IPECCOBAHUEM IIPU HEBBICOKOM Harpese (~ 150°C).
Marepuan mnpecc-GpopMbl, B KOTOPYIO TPECCYIOTCSl IIIaCTMAcChl, JOJDKEH 007anaTh BBICOKOM
M3HOCOCTOMKOCTHI0. BBIOpaTh MapKy cTayid ¥ pekuM 00pabOTKH ISl Ipecc-GpopM: MpOoCcToit GOpMBI 1
HEOOJIBIIIUX Pa3MEPOB; CIOKHON (OPMBI. YUECTh MPHU ITOM, UYTO 00pabaThIBAEMOCTh CTAIM PE3aHHEM
nomkHa ObITh Xoporeid. Kpome Toro, medopmanus mpecc-popmbl mMpu TEepMHUECKON 00paboTke
JOJKHA OBITh MUHUMAITBHOM.

Bapuant 7

@opMbl JHUTHhSI METAUIOB TOJ JaBIIEHUEM HarpeBaloTCs B paboueM cloe /0 BBICOKHUX
TEMIIEPATyp U MPH KAXKIOW 3aIMBKE JKUIKOTO METallla MOABEPrarOTCsS MOMEPEMEHHOMY HArpeBy U
OXJIAKICHHIO, 4 TAKXKE IPO3HOHHOMY BO3neicTBUIO. [IpUBECTH MapKy cTamu, IPUTOIHON mis Gopm
JUThSl TIOJ JaBJICHUEM AalFOMMHHMEBBIX CIUIaBOB, M OXapaKTEpH30BaThb €€ YCTONYMBOCTH IPOTHUB
oOpa3oBaHMs TpEIIMH pasrapa. PEeKOMEHII0BaTh PEXKHUMBI TEPMHUUYECKOM OOpaOOTKM U yKasaTh
CTPYKTYPY H CBOMCTBa CTaJH B TOTOBOH (opme.

Bapuanr 8

BeiOpaTe Mapky JIerMpOBaHHOW MHCTPYMEHTAIbHOM CTald [UIsl HM3TOTOBIICHUS KPYIJIBIX
IUlalleK, MPUTOAHBIX [UIsi OOpaOOTKM MSATKOM HHU3KOYIJIEpOAUCTOM cTainu. YKa3aTh pPEXUM

TEPMUYECKOH 00pabOTKH M CIIOCOOBI 3aIIUTHI OT 00€3YTIIEPOKUBAHUS U OKUCIICHUS TIPH HarpeBe s
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3akanku. CpaBHUTh XHMHUYECKUH COCTaB, MHUKPOCTPYKTYpPY, OCHOBHBIE CBOMCTBA U 00JIaCTh
MIPUMEHEHHUsI BLIOPAaHHOM W OBICTPOPEKYIIEH CTaJICH.

Bapuanr 9

Hltamnbl  cnOXHOM  (OpMBI, OCOOCHHO UMEIOIIME BHYTPEHHEE OTBEPCTHE, CHIIBHO
nepopMupyroTcs TpH 3akaike. BplOpaTh MapKy BBICOKOXPOMHUCTOM CTalld M PEKOMEHI0BaTh
TEMIIEpaTypy 3aKajKd IITaMIIOB M3 OJTOH CTajdd, MpPH BBIIOJHEHUH KOTOPOH 3HAUYUTEIHHO
yMeHblIaeTcss aedopmanus. YKazaTh CTPYKTYypy CTald IIOCHE 3aKalKH U OOBSICHUTH TNPHUYUHB,
CIOCOOCTBYIOIINE YMEHBIICHUIO Ae(opMarium.

Bapuant 10

[THeBMaTHUeCKHE 10JI0Ta, MPUMEHsIEMBbIE TPU pa3pabOTKe TOPHBIX MOPOJ, JAOJKHBI 001a1aTh
OTHOCUTENBHO BBHICOKOM TBepaOCThIO (54...57 HRC) 1 U3HOCOCTOMKOCTHIO, HO BMECTE C TEM JIOJKHBI
UMETh JIOCTaTOYHYIO BSI3KOCTb, TaK KaK OHM MCIBITHIBAIOT B pabOTEe yJaapHbIe Harpys3ku. YKa3aTb
XUMUYECKUA COCTaB, MapKy YIJIEPOAMCTON CTanmu (U1 OJIOT MPOCTOM (POpPMBI) M JIETUPOBAHHOM
cTanu (11 KPYIHBIX J0JO0T CIOXKHOU (POPMBI) U PEKUM TEPMHUECKOM 00pabOTKH, 0OECTIeYMBAOIINMA
MOJIyYeHHE TPeOYyEMBIX CTPYKTYPBI M TBEPIOCTH.

Bapmuanr 11

W3meputenbHble WHCTPYMEHTHI (KaauOpbl, HM3MEPHUTENbHBIC IUIUTKH) JOKHBI 00J1aIaTh
BBICOKOW TBEPIOCTHIO, XOPOIIUM COMPOTUBICHUEM HM3HOCY U HE JOJDKHBI U3MEHSTH CBOM pa3Mephl €
TEYEHUEM BpeMeHHU. MexXIy TeM M3JeNus MOCIe 3aKaJIKU 1 HU3KOT0 OTITyCKa HHOTa 0OHApy>KUBAIOT
HE3HAYUTENIbHBIE H3MEHEHHSI pa3MEPOB BO BPEMsl IKCIUTyaTalluH, HEOMYCTUMBIE IS U3MEPUTEIBHBIX
MHCTPYMEHTOB OOJIBIIION TOYHOCTH. YKa3aTh MPUYMHBI, BBI3bIBAIOIINE 3TH U3MEHEHUs (CTapeHue), u
MPUBECTH MAapKy CTald W PEKUM TEPMHUUYECKOM OOpabOTKM H3MEPUTEIbHBIX HHCTPYMEHTOB,
3HAYUTENbHO YMEHbIIAOIMNHN 3P PeKT cTapeHus.

Bapuanr 12

MHorue  u3MepuTeIbHbIE  WHCTPYMEHTHI  IUIOCKOHW  (opmbl  (mI1a0JOHBI,  JTUHEHKH,
IITAHTEHIUPKYJIM) UW3TOTAaBIMBAIOT U3 JIMCTOBOW CTalld; OHU JOJDKHBI 00JaJaTh BBICOKOM
M3HOCOCTOMKOCTBIO B pabounx kpomkax. [IpuBectu pesxum 00paboTKH, 00ecTiednBaONIUil MOTyYeHHE
3THX CBOICTB, €CIM MHCTPYMEHTBHI M3TOTABIMBAIOT OOJBIIMMHU MapPTUSMHU W3 HU3ZKOYTJIEPOIAMCTHIX
cTajel IByX Mapok.

BapuanTt 13

[IpennpusiTHe U3roTaBIMBACT YEPBSIUHBIE (PPE3BI IBYX pa3MepoB: HAPYKHBIM auameTpoM 30 u
80 MM U3 KaraHOM OBICTPOpEXYLIeH CTaqu COOTBETCTBYIomlero mnpoduis. BreiOpars Mapky
OBICTPOPEXKYIIEH CTaTd YMEPEHHOW TEeIJIOCTOMKOCTH M PEKOMEHIIOBAaTh PEXHM TEPMHUYECKOU
00paboTKu. YKazaTh CHOCO0 XHUMHUKO-TEPMHUYECKON OOpaOOTKH, TMO3BOJISIFONIUN JOTOJTHUTEIHHO
MOBBICUTh CTOMKOCTH (pe3. OOBSICHUTH, B YEM 3aKJIIOYACTCS pa3indhe B CTPYKTYpe U CBOMCTBAx
ObIcTpOopexy1Iel ctanu u3 npokara guamerpom 30...32 u 80...82 mm.

Bapuanr 14

BreiOpaTh Mapky cTanu A M3TOTOBJICHHS MPOJAOJBHBIX MHJI MO JEPEBY U yKa3aTb PEXKUM
TEPMUYECKOH 00pabOTKH, MHUKPOCTPYKTYPY M TBEPAOCTb TOTOBOW MUJIBI. PeXHUM TepMUdecKoi

00paboTKM BBIOMpAETCS TaKUM OO0pa3oM, YTOOBI MpeayNnpenuTh AeGOpMaLnI0 MUl MPU 3aKalKe U
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OTIIyCKE, a TaKke 00eCNeuUTh MOJYyYEHHE B CTAJIM BBHICOKMX YNPYTHUX CBOWCTB IMOCIE OTITyCKa (Muia
JOJKHA «IPYKUHHUTDHY ).

Bapuanr 15

B pacnopspkeHuM TpeanpusTHs UMEIOTCS OBICTPOPEXKYIIHE CTadu ABYX Mapok: POMS wu
POM4KS8. OOBsCHUTH, pa3auyMe W B OCHOBHBIX CBOWCTBaX OTHUX CTaJIEM W PEKOMEH/I0BAThH
ONTHUMAIBHOE HA3HAUYCHHUE KAXKIOM M3 HUX. YKa3aThb TEPMHUYECKYI0 OOpabOTKYy ATHX CTaled W HX

CTPYKTYpY U CBOMCTBA B TOTOBBIX HHCTpyMeHTax quameTpoMm 20 u 60 mm.
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