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1. Hean, 3a1a4n U NVIAHUPYeMBble Pe3yJabTAThI 00y4eHHs MO IMCHUILTHHE
K ocHOBHBIM 1eJIIM OCBOCHHS TUCHUILIUHBI «OCHOBBI MaTE€pUATIOBEICHHS] METAJUIOB, TIACTMACC
1 KOMITO3MIIMOHHBIX MaTEPUAIOB» OTHOCSTCS:
- W3YYCHHE OCHOBHBIX I'PYIIIT COBPEMEHHBIX METATMYECKUX, TTOJUMEPHBIX U KOMITO3HIIMOHHBIX
MaTepI/IaJIOB " Uux HpI/IMeHeHI/IH;
- BBI60p MaTepI/IaJ'IOB JJIsI U3TOTOBJICHUS I/ISILCJII/Iﬁ pa3JII/I‘-IHbIMI/I METOAdaMU.
K ocHOBHBIM 3ajadyaM OCBOCHHMS JUCHUIUIMHBI «OCHOBBI MaTEPHAIOBEICHUS METALIOB,
MJIACTMACC ¥ KOMITO3UIIMOHHBIX MaTePUAIOB) OTHOCSTCS:
- H3y4YEHUE B3aWMOCBSI3U MEXKIY COCTAaBOM, CTPYKTYpOM M CBOWCTBAMHM METaJUIMYECKUX,
HOJII/IMepHI)IX U KOMITIO3UIITNOHHBIX MaTepI/IaJIOB;
- OCBOEHHME METOJMK HCCIEAOBAHUS CTPYKTYpPhI U CBOMCTB MaTepUasoB;
- HU3yuY€HHUE TMPOIIECCOB, MPOXOASIIMX B METAIUYECKHX, MOJMMEPHBIX M KOMITO3UI[MOHHBIX
MaTepHuaiax Mpu Pa3IMIHbIX TEXHOJIOTHYECKUX OIepaIusiX.
OO6yuenne 10 gucumiuiiHe «OCHOBBI ~ MAaTE€pUATIOBEACHHS  METAUIOB, IUIACTMAacC U

KOMIIO3UI[MOHHBIX MAaTepUajoB» HAaNpaBlIeHO Ha (POpMUpOBaHUE Y OOYHAIOIIMXCS CIEAYIOLINX

KOMIIETCHIINN:
Kon u HammeHoBaHue NuaukaTopsbl 10CTHKEHUS] KOMITETEeHIMHT
KOMITeTeHI U
OIIK-6 NOIIK-6.1. 3HaeT OCHOBHBIE Pyl METAIITMUYECKHX,

Cnioco6eH 000CHOBBIBATh MPUHSITHE | MOJUMEPHBIX U KOMITO3UIIMOHHBIX MaT€pUAJIOB;

TEXHUYECKOI'O PELICHUS IIPU HMOIIK-6.2 Biageer 0CHOBHBIMH METOIaMHU
pa3paboTke THHOBAIIMOHHOTO MeTaJorpaguueckoro aHaiusa, OnpeaeIeHus
MPOEKTa, BEIOUPATh TEXHUUECKUE MEXaHUYECKHUX CBOMCTB MaTe€pUaJIOB Pa3HBIX KIIACCOB.
CpEelICTBAa U TEXHOJIOTHH, B TOM HOIIK-6.3. Crioco0eH ncIoiap30BaTh 3HAHUS O

YHUCJIE C YIETOM IKOJOTUUYECKHUX CTPYKTYPHOM 3aBUCUMOCTH CBOMCTB JIJIsl BEIOOpA THUTIA,
MOCIIEACTBUI UX MPUMEHEHUS KJlacca, MapKy MaTepuaa Jisl U3TOTOBIICHUS U3IEIUN

PAa3JIMIHOIO HA3HAUYCHUS pA3JIMIHBIMU

TEXHOJIOIT'MYECKUMHU METOJaMU




2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl
Juctummaa  «OCHOBBI ~ MaTepHWaNiOBEICHHUS ~ METAJUIOB,  IIacTMace |
KOMIIO3UIIMOHHBIX MAaTEPUAIIOB» OTHOCUTCS K YY€OHBIM JUCIMILTUNHAM O00S3aTEIIbHON JacT OJIioka
(B1) ocHOBHOIi 06pa30BaTEIILHOM IPOrPaMMbI OaKaaBpHara.

HucuumnuHa «OCHOBBI MaT€pUANIOBEACHHS METAJUIOB, IJIACTMACC W KOMITO3UIIMOHHBIX
MaTepuajioB) B3aUMOCBSI3aHA JIOTMYECKH U COJEPIKATEIbHO-METOJAMYECKH CO CICAYIOIUMHU
muctnmmaaMu OOIT:

OcHOBBI POEKTUPOBAHUS (DYHKIIMOHAIBHBIX MAaTEpUAJIOB B aJIUTUBHOM MPOU3BOCTBE.

Peosniorust 1 MexaHuka METaNIMYECKUX U KOMIO3UIIMOHHBIX MAaTEPUAJIOB.

OCHOBBI MaTepUATOBEICHUS TTOPOIITKOBBIX MAaTCPHUAIIOB.

OCHOBBI  TEXHOJIOTHM  OOpaOOTKH  JaBJIE€HUEM IS  W3TOTOBJICHHUS  M3JCIHN U3

MCTAJNIMYCCKUX, KOMIIOSUITMOHHBIX W ITIOPOIIKOBBIX MaTCPHUAJIOB.

3. CTpyKTYypa H cojiepKaHne TUCIUIIIHHBI.
OO6miast TPYJOEMKOCTh JUCHHUIUIMHBI COCTaBJsieT 4 3ayeTHhIX eauHMIbl, T.e. 144

aKaJeMHYeCcKHX 4yaca (U3 HuX /2 4ac — caMOCTOsSTeNIbHas paboTa CTyJEHTOB).

3.1. Buabl yueOHO# padoThI U TPY10eMKOCTh

Ounast popma 00yueHust

o/ Buj yueoHoii padoThl CeM5e “rp
AYyIUTOPHBIE 3aHATHUS 72
1.
B Tom unciie:
1.1. | Jleknuu 36
1.2. | JlabopaTopHble pabOThI 36
CamocrosiTesibHas padoTa 72
2.
B Tom unciie:
[ToaroToBka Kk CEMMHAPCKUM/TIPAKTHUECKUM 36
2.1 | 3aHATHSIM
CamocTosTeTbHOE H3YICHUE 36
2.2
IIpoMe:kyTOUHasI aTTECTALUS HK3aMeH

3.2. TemaTnuyecKkuil IJIaH U3y4YeHHUs JHCUHUILIHHBI

Pazmemnén B mpmnoxenuu 1 k pabodeit mporpaMmme.



3.3. Coaepxanue TUCUMIIIMHBI

Beenenne.

Tunbl xumMudeckux cBszedd. Kiaccudukanus marepuanoB MO TUIY XUMHUYECKOW CBSI3U
(MeTaJUIMUYEeCKHe, MOJMMEpHbIE, KepaMHUYeCKHe, KOMIIO3ULMOHHBIE).  XapaKTepHble CBOWCTBA
MaTEpUaIOB Pa3HbIX KIACCOB.

Kpucramnuyeckue M HEKpUCTAUIMYECKUE Marepuanbl. MOHO M IOJHUKPUCTAIIMYECKUE

MaTepuaibl. AHU30TPOIHUSL.

1. OO01ue cBeIeHUA 0 METALIAX.

ATOMHO-KPUCTAJUIMYECKOE CTpoeHHE. JIeeKThl KPUCTAUIMYECKOH pemeTKH (TOYeHHBIe,
JUHEHHbIE, TOBEPXHOCTHBIE, OOBEMHbIE). BnusHue nedekroB Ha CBOIiCTBa METaJUIOB.
[TonumopdHbIe mpeBpaleHus.

dopMupoBaHUE  CTPYKTYpbl ~ METAUIOB  MPU  KPUCTAUIU3ALIUU. ['omorenHnas
(caMonpou3BOJIbHASs)) KPUCTAJUIM3ALMS, YHMCIO ILIEHTPOB KPUCTAIM3AalMU U CKOpPOCTh pOCTa
KpuctauioB. Benmumumna  3epHa. ['ereporenHoe  oOpaszoBanume  3apopsimieil.  CTpoeHue

MCTAJIMYCCKOT'O CJIIMTKA.

2. Mexanuueckue cpoiictBa. Ilnacruyeckass nedopmManuss 1 peKpUCTAIN3ALMS
METaJJIOB.

Buner Harpysok. Hampsbkenue. Mexanudeckue ucnbiTaHus. VcnpiTaHus Ha pacTsiKEHUE.
Kpussbie pactsxkenus. OnpezenieHne XapakTepUCTUK MPOYHOCTU. XapaKTEPUCTUKHU IIACTUYHOCTH
MIPU PACTSKEHUU.

VYupyras u nactudeckas nedopmanus. Biausaue nepopmanuu Ha CTPYKTYpy UM CBOMCTBA
MeTansoB. [ledopMaiimonHoe ynpoyHeHHE MOTUKPUCTAIUIMYECKOTO MeTana. CBEpXIUIaCTUYHOCTh
METAJIJIOB U CILIABOB.

[Ipoueccel, nmpoxondiue NpU HarpeBe XoJ0JHOoJAe(hOpMHUPOBAaHHOIO MeTaia. Bosspar u
noymronu3anus. Pexpucramnuzanus (repBuyHasi, coOupaTelbHas, BTOpWUYHas). TemrepaTypa

PCKpUCTATIIIN3alINH. XonogHas U ropssdas ,Z[e(l)OpMaLII/I}I.

3. 7KeJie30 u cru1aBbl Ha €ro OCHOBe.

Kommonentsl u ¢a3el B cucreme xkemne3o-yriaeposd. Jmarpamma (a3oBoro paBHOBECHS
(MeTacTabunbHOE paBHOBecHe). Kiaccudukarus criaBoB xelesa ¢ yriepoaoM.

VYrnepoaucTsle cTamu, UX CTPYKTypa M CBOMCTBAa. BnusitHue yriepoja Ha CTPYKTypy H
CBOICTBA YIJIEPOJUCTBIX CTale. MapKHpOBKa YIVIEPOJMCTBIX CTajlel. BiusHUE NOCTOSHHBIX

IIpUMeECcEer Ha CBOMCTBA CTaleH.



4. Tepmuyeckasi 00padoTka cTaJm.

[IpeBpamenne npu HarpeBe. IIpeBpaineHus nepeoxiaxaeHHOro aycreHura. [lepiuTHoe
IpeBpalleHre, MapTeHCUTHOE IpeBpalleHue, OeiiHuTHOe npespaiienue. Otnyck cranu. BiusHue
TEPMUYECKOI 00pabOTKN Ha MEXaHUUYECKUE CBOIMCTBA CTAJIH.

Omxur u HopMmanmu3anus. 3akanka. CrnocoObl 3akanku ctaneil. IloBepxHOCTHas 3aKajka.

Otnyck. Bunel ormycka. XuMuko-tepmuueckas oopaborka cranu. lLlemenTanms, a3oTupoBaHHe,

HUTPOLIEMEHTALIUS, LMaHUPOBAHUE. Bopuposanue, CHJIMLIUPOBAHHUE, muddy3nonHas
MeTaJlTN3alusl.
S. JlerupoBaHHbIe CTAJIN.

Knaccudukanus craneil. Jlerupyromue sneMeHTsl. BiusHue nerupyromux 3J€MEHTOB Ha
CBOWcTBa cTajei. BiusHue Jerupyromux 3J1€MEHTOB Ha TEeMIIepaTypy CYIIECTBOBAaHUS
NOTMMOP(HBIX MOAU(PHUKAINN, 0-CTaOMIN3AaTOPBI, Y-cTaOmimm3atopbl. CTPYKTYpHBIE KIIACCHI
CTaJIeH.

MapkupoBKa JerupOBaHHbIX CTAJICH.

KoHcTpyk1inOHHBIE (MAIIMHOCTPOUTENbHBIE) JIETUPOBAHHBIE CTAJIH.

NHcTpyMeHTaIBHBIE CTAIU U CILIABBI.

6. CruiaBbl Ha OCHOBE IBETHBIX METAJLIIOB.

CmnnaBel Ha ocHoBe Menu. Kiaccudukanus, MapKUpoOBKa, CTPYKTypa, CBOICTBa,
npuMmeHenue. JlatyHu. BpoH3sI.

Knaccudukanmst  amoOMHUHHEBBIX  CIUIaBOB. MapKupoBKa  alfOMHUHHUEBBIX  CILIABOB.
JHehopmupyemble aTFOMHHHEBBIC CIUTaBbl (YIMPOYHSAEMbIE W HE YIPOUYHSIEMbIE TEPMHUYCCKOM
00paboTKOil), TUTEHHbIE ATFOMUHUEBBIE CILIABHI.

Tutan. Jlerupyromiye 31€MEHTHl THTAHOBBIX CIUTABOB. TepmMudeckas 00pab0oTKa TUTAHOBBIX
craBoB. Knaccudukarus, MapkupoBKa, CTPYKTypa, CBOMCTBA, TPUMEHEHNE TUTAHOBBIX CIIJIAaBOB.

AHnTudpukinoHHbIe CIuiaBbl. TpeboBaHus, MpeabsIBIsSeMble K aHTU(DPUKIIMOHHBIM CILIIaBaM.

Mapku, cTpyKTypa, CBOICTBA, IPUMEHEHHUE.

7. IHomumepHbIe MaTepUAaJIbI.
[Tonmnmepnsie MoneKyibl. CTpyKTypa NOIuMepoB. KprcTaulnyHOCTh OJIMMEDOB.

JledexTsl cTpoeHwus..



CBOIICTBa MOTMMEPHBIX MaTEPUATIOB.  ArperatHble U (PU3UIECKHUE COCTOSHUS MOJIMMEPOB.
Mexanuueckue cBoiictBa monumepoB. KpuBas negopmanuu  mosmmepos. [ledopmanus
KPUCTAIIMYECKUX TIOJIMMEPOB.

Mexanu3m gedopMalil KpUCTALIMYECKUX MonuMepoB. OmpenerneHre MeXaHHYeCKHX

coiictB. Kpur. Jlo6aBku k nonmumepam. TepMomiacTHUHbIE TEPMOPEAKTUBHBIE U MTOJIUMEPHI.

8. KoMno3uunoHHbIe MaTepHabl.

Crpoenne komno3uroB. Kiaccudukarnus KOMIO3HMIMOHHBIX MaTepuaynoB. KoMIO3uTHI
JUCIIEPCHBIM HaIloJIHUTENeM. KOMIIO3UTBI ¢ BOJIOKHUCTBIM HAIIOJHUTEIIEM.

Apmupyrouie BojgokHa. MaTpuiibl.

KoMmno3unmonnsle MaTepuaybl ¢ NOJIMMEPHOM MaTtpuuei. llosmMepHble KOMIIO3UTBHI,
apMHUpOBAaHHbIE  CTCKISHHBIMH  BOJOKHaMH. [lonmuMepHble  KOMIIO3WUTBI, apMHpPOBaHHbBIE
YIJIEPOAHBIMHU BOJOKHAMMU.

Kommo3utsel ¢ MeTamimyeckoll MaTpuLei. Kommo3utel ¢ kepamMHU4eCKOW MaTpULEH.
VYrnepoa-yriiepoaHble KOMIIO3HTHI.

CTp}’KTyprIe KOMIIO3UTEL. CIIOMCThIE KOMIIO3UTHI (J'IaMI/IHaTBI). CBHI[BI/I‘ICBLIC IIaHCIIN.



Ilepeuens 1abopaTopHbIX padoT

5 cemecTp
HasBanwue paboTsl O6opynoBaHue U MaTepUabI [Tepeuens padot dbopmupyemas
KOMIETEHIIHS
Mexanunueckue cBoiictBa | OOpa3iibl mociie ucneiTanuii Ha | Pabota BeImonHseTcss wHANBUAyalbHO. [lo auarpamme OIIK-6
METaJIJIOB pacTsbKeHue, pacTSDKEHUS. ONPENeIUTh Mpeesibl IPOYHOCTH U TEKyYeCTH.
LITAaHTEHIUPKYJIHU, Auarpammsl | I3mMepuB  00pasubl  MOCi€  WUCHBITAHUN,  ONpPEAEIUTh
pacTsbKeHus XapaKTEPUCTUKU TIACTUYHOCTH
Bistaue ractraeckoit | O0pasuel, aedopmupoBanHbie | PaboTta BeimonHseTCs B rpymnmnax 3-4 yenoBeka. OIIK-6
nedopManuu U | C pa3IMYHBIMU cTerneHsMH, | Onpenenuts creneHb aedopmanuu obOpasuoB. M3mepurts
pEeKpUCTAIIM3ALUN Ha | IITAHTEHIMPKYJIH, a TaKKe | TBEPJOCTh, MOCTPOUTh rpadUK 3aBUCHMOCTH TBEPIOCTU OT
CTPYKTYpy ¥  CBOMCTBA | [TOCIIe HArpeBa A0 Pa3IMuYHBIX | cTeNeHH AedopMalluu; TBEPJOCTH OT TeMIepaTyphl HAarpena,
METAJIJIOB TEeMIIEpaTyp, TBEPAOMED cenaTh BeIBOJbI. HaprcoBaTh cXeMbl MUKPOCTPYKTYP.
Bnusnue yriepona Ha | OOpasupl cranmeét ¢ pasHbM | [Io cTpykType ompeneiauTh XUMHUYECKUH COCTaB U MapKH
CTPYKTYPY MW  CBOMCTBA | COJIEPHKAHUEM YIIEpo/l, | CTajei, M3MEPUTh TBEPAOCTh O0Opa3lloB CTalled C Pa3HbIM
YIIIEPOAUCTHIX CTaeH MUKPOILTU(BI (unu | comep:kaHueM Yriiepoja, MOCTPOUTH TpaduK 3aBUCHMOCTH
¢dororpadun MHKPOCTPYKTYp), | TBEPIOCTH OT COAEPKAHHS YIIIepoa, CAETIATh BEIBO
TBEPAOMED.
Bnusuue temneparypsl | TBepaomepsl, oOpa3ipl crtanu | Pabora BeimonHseTcs B rpynnax 3-4 yenoBeka. OIIK-6
HarpeBa IMOJ 3akalky Ha |45, Harperele n0 Temmeparyp | [To auarpamme Qa3oBoro paBHOBECUS OIPEIEIUTh U
CTpyKTypy W  cBoictBa | 650, 750, 850, 950°C w |3apucoBaTh CTPYKTypy CTajed TIOCIE TEPMHUYECKOMN
YIIEPOAUCTOHN CTalu OXJIQKJICHHBIE B BOJIE. o0pabotku. W3meputb TBepAOCTH 00pa3loOB, MOCTPOUTH
rpauk 3aBUCUMOCTH TBEPIOCTH OT TEMIIEpaTypbl Harpesa,
OOBSICHUTh TOJIyYEHHBI pe3yiabTaT C TOYKU 3pEHHS
CTPYKTYPBI
Bnusiane ckopoctu | TBepmomepsl, o0pa3ipl cran | Pabora BeinosHseTcs B rpynnax 3-4 yeaoBeka. OIIK-6
OXJIQXKJIEHUS Ha CTPYKTYpY U | 45, HarpeTbie no | HapucoBate auarpaMmy H30TEPMUYECKOTO MPEBPALICHUS
CBOICTBa YIJIEPOAUCTON | ayCTEHUTHOTO COCTOSIHMSI M | aycreHuTa ctanu 45. Ha nuarpamMmmy HaHECTH CKOpPOCTH
cTanu OXJaXJEHHbIE B PAa3IMYHBIX | OXJAXKJEHUS, IMOJIb3YsACh CIPABOYHBIMU  MaTepHuajaMHu.

cpenax (Boaa, Macio, BO3IYX,
COJICHas BOJIA)

Onpenenuts M 3apucoBaTb MHKPOCTPYKTYpy. M3meputs
TBEPAOCTh 00pa3loB, MOCTPOUTH TIpadUK 3aBUCUMOCTH
TBEPJOCTH OT HMHTEHCHUBHOCTH OXJaxaAeHus. OObICHUTH
MOJIYYEHHBIH Pe3yJbTaT C TOUKH 3PEHUS CTPYKTYPHI.




Bnusaue OTITyCKa Ha
CTPYKTYpy M  CBOMCTBa
3aKaJICHHBIX CTaJIeH

TBepaomepsi, o0Opa3ipl
cTajiei, 3aKaJIeHHBIX u
OTITYIIEHHBIX npu

temriepatypax 100, 200, 400,
600°C

PaboTa BeImomHseTCs B rpymnmax 3-4 4eioBeka.

Onpenenuts ¥ 3apuCcOBATh CTPYKTYPY CTaJEH MOCIE 3aKaJIKU
U oTmycka. M3mepuTh TBEpAOCTh OTHYIIEHHBIX 00pa3loB,
MOCTPOUTH I'paUK 3aBUCUMOCTH TBEPIAOCTH OT TEMIIEPATyPhI
ornmycka. OOBSCHUTH TMOJYYECHHBI pe3yabTaT C TOYKHU

3pEHHUsI CTPYKTYPHI.

OIIK-6

CtpykTypa O06pa3siib nerupoBaHHbIX | Pabota BeIMoONHSIETCS B HEOONbIMX Tpynnax. CTyIeHTHI OIIK-6
KOHCTPYKLMOHHBIX CTajen CTaJled pPa3HbIX CTPYKTYPHBIX | JOJDKHBI HU3YYUTh MHUKPOCTPYKTYPY CTajledl M ONpENeIUThb
KJIACCOB, MUKPOCKOIIbI MIPUHAJIEKHOCTh K TOMY WJIM HHOMY CTPYKTYPHOMY KJaccy

Bistaue aerupyromux | OOpa3ubl MHCTPYMEHTalbHBIX | PaboTa BBINONIHAETCS B HEOOIBIIUX TPYIIIAX, 3aT€M I'PYIIIbI OIIK-6
3JIEMEHTOB Ha | cranei (uereriocroiikue, | oOMeHuBatorcs uHpopmanueir. HeoOxomumo u3Meputh
TEIIOCTOUKOCTh MIOJIYTEINIOCTONKHUE, TBEPAOCTh CTajiel, HArpeTblX JO pa3HbIX TeMIIeparTyp,
UHCTPYMEHTANBHBIX CTAJIeH | TEIUIOCTOUKHE), TBEPIOMED ONPENIETUTh MUKPOCTPYKTYPY U MAaKCHMAJIBbHO BO3MOKHYIO

TEMIEPATypy HarpeBa 1o dKCIUlyaTalluu
Crpykrypa u cBoiicTBa | TBepromepsl, oOpasiel | MI3Meputh TBEpIOCTh JATyHEH C pa3HBIM COJEp:KaHUEM OIIK-6
MEJIHBIX CIIJIaBOB JnaTyHen c pasHbM | iuHKa. [locTponTh Tpaduk 3aBUCUMOCTH TBEPAOCTH OT

coJiepKaHUEM IIMHKa COJIepKaHus IMHKA, OOBSICHUTH PE3YNbTATHI.

Onpenenenne temnepatyp | JlaHHble Mexannyeckux | [Ioctpouts TepmMomexanndeckyro kpusyro TMK; OIIK-6
CTEKJIOBAHHUA M TEKYYECTH | UCIBITAHUN NOJUMEPA 3aBHCUMOCTb MOAYJISL YIIPYTOCTH (MOJYJISl CKaTHs) OT
nojuMepa temneparypbl.llo mocTpoeHHbIM rpadukaM onpeaeauTh

TEMIIEPATYPY CTEKJIOBAHUSA Tem Y TEMIIEPATYPY TEKYUECTH

Timex nomumepa. 1o mosydeHHbIM JaHHBIM ONPEENINUTD,

KaKoH monmmep ObUT UCTIBITAH.
BnnsHue  kKOMHOHEHTHOTO | MUKPOCKOIHI, oOpasmpl | Pabora BeImonHseTCs MHAMBUAYyanbHO. Kaxknomy cTyneHty OIIK-6
cocTaBa Ha CBOMCTBA | KOMIIO3UIIMOHHBIX MaTepUAJIOB | BBIIAETCS 3aJaHHE, COJEpJKallee TpU IapaMmerpa JBYyX
KOMIIO3UTOB KoMIo3uToB. HeoOXxoaumo ompenenutb mpeaesn MpO4YHOCTH

IIPY PacTSDKEHUM M MOAYJIb YIPYTOCTH KOMITO3UTOB. 3aTeM
ONpeNeNsAloTCs ylenbHble Mnoka3zatenu. Caenats BBIBOJ O
BIIMSIHUM KOMIIOHEHTHOI'O COCTaBa HA CBOMCTBA KOMIIO3UTOB
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4. YuyeOHO-MeTOAMYECKOE U HH(POpMALMOHHOE 0O0ecnieYeHHe TUCHMILINHBI.

4.1. ocHOBHas JUTepaTypa:
1. Jlaxtun FO.M., JleontbeBa B.I1. MartepuanoBenenue: yueOHHUK Uil By30B, 4 u3a., M., OO0
«M3nmarensckuit 1oM AnbsHe», 2009, 528 c.
2. MarepuanoBenenue. Y4eOHUK JUIs CTY. BhICIL. y4e0. 3aBenenuii / I.M.Bonkos, B.M.3yeB —
M.: uzgarenncTBo Akanemus, 2012, 400 c.

4.2. nomoTHUTE/LHAS JUTEPATypa:
3. Vaesaauna W.1IO, Kypbaroa U.A., Tlapdenorckas O.A. MarepuanoBejeHue B cXemax-
KOHCIIEKTaxX — ydeOHoe mocobue, 4.2, M.: MT'TI1Y, 2008, 124 c.
4. MamuHoCTpouTeIbHbIE MaTepuaibl. MeTtogudeckue ykazanus/ noxa pexn. I.M.Bonkosa-M.:
MI'TY «MAMM», 2009.
5. MarepuanoBeaenue. MeTonuueckue yka3aHusl K BBIIOJHEHUIO J1abopatopHbiXx padot. CocT.
N.A Kypbarosa, T.FO.CkakoBa, A.K.Bepuep, H.B.YueBatkuna.-M.:MI'NY, 2008, 32 c.
6. CrienmayibHBIE CTANIM M CIUIaBbl (MalIMHOCTPOUTEIbHBIC MaTepUaibl). YUEeOHBIH CIIPAaBOYHHK.
Cocrt. A.K.Bepuep.-M.:MI'I1VY, 2006,12 c.
7. Mapounuk craneii u criaBos/ [log o6m. Pen. A.C.3y64enko.- M.:ManmHocTpoeHue,
2013.-784 c.
8. Mapounuk craneii u criaBos/B.I".Copokun, A.B.Bonocaukosa u ap; [Tox o6mr. Pex.
B.I'.Copoxuna.-M.:Mamunoctpoenue, 1989.-640 c.

4.3. NHTepPHEeT-pecypehI:
I/IHTepHeT-pecprLI BKJIFOYAKOT y‘Ie6HO-MeTO,I[I/I‘IeCKI/Ie MaTCpHajibl Mockosckoro Iloaurexa B
paznene «bubnuoreka. DIEKTPOHHbBIE PECYPCHI»
http://lib.mami.ru/lib/content/elektronnyy-katalog
[Tone3nbie yueOHO-MeTOANMYECKHE U MH(OPMAIITMOHHBIE MaTepUaIbI ITPEACTABICHBI HAa CalTax:
http:// mospolytech.ru/index.php?id=309
http://metall-2006.narod.ru/metall_slaid_lekcia.html
http://materiall.ru/
http://supermetalloved/narod.ru/12.pdf

4.4.J5ekTpoHHbIE 00pa3oBaTe/bHbIE pecypchl

[TpoBenenue 3aHATHI W aTTecTalMii BO3MOXXHO B JUCTAaHLIMOHHOM (opmare ¢ NpUMEHEHHEM
CUCTEMBbl JUCTaHIMOHHOrO o0ydyeHust yHusepcutera (CJO-LMS) nHa ocHoBe pa3paboTaHHBIX
Kaeapoii a1eKTpoHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) o Bcem pazaenam MporpamMmal:

Haszpanue JOP CcblIKa HA Kype

OCHOBBI MaTCpruaJIOBCACHUS MCTAJlJIOB, 90P HaxoauTCsAa B pa3pa60TKe
MJI1aCTMAaCcC 1 KOMITIO3HUIIMOHHBIX MaTCPUAJIOB

4.5 JIu1eH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe NPOorpaMMHoe obecneyeHmne

Ne | HammenoBanme | Pazpadorumk I1O | locTtynmHocTh Ccblika Ha Enunblii peectp
(mpaBooOJiagaren | (JIMUEH3UOHHOE, | POCCHIICKUX MPOrPamMMm AJis
b) cB00OIHO 9BM u B/l (npn Haanyumn)
pacnpocTpaHsieM
oe)
MoitOduc OO0 "HOBBIE JIunieH3MOHHOE https://reestr.digital.gov.ru/ree

11


http://metall-2006.narod.ru/
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

OBJIAYHBIE
TEXHOJIOI'"

str/301558/?sphrase id=9433
75

4.6. CoBpemeHHbIe NpodeccHOHATbHBIE 0a3bl JAaHHBIX H HH(POPMALIMOHHBIE CIIPABOYHbIE

CHCTEeMBI
Ne HaunmenoBanue Ccbuika Ha pecypce JocTynmHocTh
NudopManinoHHO-CIIPABOYHbIE CHCTEMbI
1. | UrdopmarnmonHsie pecypest Cetu i
. http:// www.consultant.ru | loctymHo
Koncynbrantlnroc
DJIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI
Jlanb https://e.lanbook.com/ JlocTymHa B CETH
1. HHutepHer 6e3
OTpaHUYCHUIN
IPR Books https://www.iprbookshop | JoctynHa B cetu
2. ru/ Hutepuer 6e3
OTpaHUYCHUIN
IIpodeccnonanbubie 6a3bl JaAHHBIX
baza maHHBIX HaydHOU http://www.elibrary.ru HoctymHo
1. | snexTponnoii 6ubIHOTEKN
(eLIBRARY.RU)
WebofScienceCoreCollection — http://webofscience.com | JoctymHo

MNOJINTEMAaTNYCCKana pe(l)epaTI/IBHO'

oubmorpaduaeckas
MHAyKOMETpHUecKas
(bubmmomeTpuueckas) 0a3a TaHHBIX

5. MaTepunajibHO-TeXHHYeCKoe o0ecnieyeHue

Howmep aynutopun

O6opynoBaHue

Aynutopus uist
JICKIIMOHHEBIX,
1a00paTOPHBIX,
MPaKTUYECKUX
3aHgaTui AB.1316.
115280, r. Mockaa,
ABTo3aBojckas, 1. 16

Crosbl y4eOHBIE CO CTYJbSIMHU, ayJUTOPHAasl J10CKa, MPOEKTOp, SKPaH.
Pabouee mecTo nmpenojaBaress: CTOJ, CTYIN, Kabeib s MOAKIIOYSHUS
K cetu Internet.

YyeOHoe mabopatopHoe 000pyIOBaHUE:

MHUKPOCKOTIBI ZASILACZMIKPOSKOPOWYtypTVO 6/20.;
TBepaomep TP 5006 wmuxporsepnomeps! [IMT-3M; nyna bpunens;
mukpockonbl AJIBTAMUM kommekTsl 00pasnoB A 1a00paTOpHBIX
pabor; mKkadbl AIA  XpaHeHUs OOOpPYIOBaHHMS U PACXOJTHBIX
MaTepHuasoB, HATJISAHBIC TTOCOOMS.

1313 Aynurtopus nns

Cronbl yyeOHBIE CO CTYJBbSIMH, ayJUTOpHAs JOCKa, IIPOEKTOp, SKpaH.

JEKIIMOHHBIX, PaGouee mecTo mpenogaBatens: CTOM, CTYIN, KaOeIb IS TIOJKITFOUSHHS
71a00paTOPHBIX, K cetu Internet.
MPAKTUYECKHUX YuebHoe u mabopaTopHOe 000PYIOBAHUE:
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https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

3ansaTHil AB.1313. tBepaomep TP 5006; mkadwl ajist XpaHeHUs ¢ yueOHO-METOINYECKON U
115280, r. Mockaa, HAy4YHOH JMTEpaTypoi, HarlsaHble MOCOOHs (TUIaKaThl), MUKPOCKOIIBI
ABto3aBoackas, 1. 16 | MUM-7

Aynuropus Juis Crousbl y4eOHBIE CO CTYJbSIMHU, ayAUTOpHAsl JIOCKa, MPOEKTOp, SKPaH,
JIEKUMOHHBIX, HarJsigHble TocoOus. Pabodee MecTo mperomaBarens: CTOJ, CTYIL
1a00paTOPHBIX U YyeOnoe nmaboparopHoe 00opyI0BaHHUE: IITAHTCHIUPKYIIU.; Ipecc AJs
MPaKTUYECKUX 3arpeccoBKU 00pa3ioB; iyna bpunemns; muxpomerp.; TBepaomep T.;

3aHsaTHI NeAB1315. tBepaomep TP5006-02K0, mukporBepaomep I[IMT-3M.; mukpockon
115280, r. Mockaa, Meram-PB.
ABTo3aBojckas, 1. 16

6. MeToauyeckue peKoMeHI1alHu
6.1. MeTonnyeckue peKOMeHIAIMH /1JIsl MPeNoIaBaTeIsl 10 OPTraHU3au 00yYeHu sl

6.1.1. IlpenonaBarenb oOpraHusyeT MpenojaBaHWe TUCHUIUIMHBI B COOTBETCTBUU C
TpeOoBanusiMu "l[losnoxkeHuss 00 opraHu3anuu 00pa30BATEILHOIO IpolLEecCa B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U ero ¢puinnanax", yrBepxaEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha nepBoM 3aHATHH MpenojaBareib AOBOAMUT J0 CBEIEHUS CTYIEHTOB COJIEp)KaHUE
paboueil mporpammel aucuumuHbl (PITJ) m mpenocraBiseT BO3MOXKHOCTh O3HAaKOMJICHHS C
IIPOrpaMMoi.

6.1.3. IIpenonaBatens ocoOeHHO OOpaliaeT BHUMAaHUE CTYIEHTOB Ha:

- BUIBI U (OPMBI MPOBENCHUS 3aHATHH MO JUCHUIUIMHE, BKIIOYAs MOPSIOK MPOBEICHUS
3aHATUH C NMPUMEHEHHEM TEXHOJIOTHH UCTAHLIMOHHOTO OOYyYeHHMs] M CHUCTEMbI JUCTaHLIMOHHOTO
o0Oyuenus ynusepcuteta (C/1O mocnonurexa);

- BHJBI, COJEP/KAaHUE M TOPSNOK NPOBEACHMS TEKYIIEr0 KOHTPOJIS YCIEBAaEMOCTH B
COOTBETCTBUU C (POHJIOM OIICHOUYHBIX CPE/CTB;

- (¢dopmy, coaepkaHHEe M TOPSAAOK MPOBEAECHUS IMPOMEXKYTOUHOH arTecTallud B
COOTBETCTBUU C (POHIOM OILIEHOUYHBIX CPEACTB, IperycMoTpeHHbIM PIII.

6.1.4. JloBoguT J0 CBEOEHHUS CTYAEHTOB TpauK BBIIOJIHEHUS Y4eOHBIX paboT,
npenycMoTpennsix PITI.

6.1.5. Heobxonumo ¢ camoro Havaja 3aHSTHI PEKOMEHJI0BaTh CTYIEHTaM OCHOBHYIO U
JIOTIOJTHUTEIBHYIO JINTEpaTypy U yKa3aTh IyTH JOCTYIa K HEH.

6.1.6. Brauane wuiam B KOHIE CEMeCTpa JaTh CIHCOK BONPOCOB MJsi TOJATOTOBKH K
POMEKYTOUHON aTTecTallMy (3K3aMeHY UM 3a4ETy).

6.1.7. Pexomennyercs ¢akt o3HakomiieHus cTyAeHToB ¢ PIIJI u rpaduxom paboTsI
NUCbMEHHO 3a(h)UKCHPOBATh MOANUCHIO CTY/IEHTA B JIMCTE O3HaKOMIIeHUs ¢ cojepxkanue PI1/I.

6.1.8. IlpenomaBarenu, BEAYIIMA JICKIMOHHBIE M TMPAKTUYECKUE 3aHATHS, JOJIKHBI
COIIACOBBIBaTh TEMATUYECKUI IUIAH NPAKTUUYECKUX 3aHATHM, HCIIOJIB30BATh EAUHYIO CUCTEMY
0003Ha4YeHHI, TEPMUHOB, OCHOBHBIX IMOHSATUHN AUCHUTUIMHBI.

6.1.9. Ilpy MOAroTOBKE K CEMHMHAPCKOMY 3aHATHIO 0 TEPEUHIO OOBSIBIECHHBIX TEM
IpenoAaBaTeNto HeoOXOIUMO YTOYHUTH IUIAaH HUX TPOBEAEHHUs, NPOoAyMaTh (OPMYIHUPOBKH U
coJiepaHue Y4YeOHBIX BOIPOCOB, BBIHOCHUMBIX Ha OOCYXJEHHE, O3HAKOMUTHCS C MEpeYHEM
BOIIPOCOB I10 TEME CEMUHApA.

B xone ceMuHapa BO BCTYIHUTENBHOM CIIOBE PACKPBITh MPAKTHYECKYIO 3HAYMMOCTH TEMBI
CEMHUHAPCKOT0 3aHATHUS, ONPENEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 0OCYXKJEHUE Ka)JI0To
yuebHoro Bompoca. [IpuMeHss QpPOHTaJIbHBIM ONPOC JaThb BO3MOXHOCTh BBICTYIIUTH BCEM
CTYJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATUH.
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B 3akIr0YMTENBHON 4YacTM CEMUHAPCKOIO 3aHATHs CIEAYyeT IOJABECTU €ro MTOTH: JaTh
OLICHKY BBICTYIUIEHUH Ka)KJOT0 CTYACHTA M y4eOHON Ipynmbl B LEIOM. PacKpbITh OMOKUTEIbHBIE
CTOPOHBI U HEJAOCTATKU MPOBEACHHOIO CEMUHAPCKOT0 3aHATHs. OTBETUTH Ha BOIPOCH! CTYACHTOB.
Brinate 3amanus A1 caMOCTOSITENIbHOM pabOThI MO MOATOTOBKE K CIEAYIOLIEMY 3aHSTHIO.

Bo3MoxHO mTpoBeieHNE 3aHATUI U aTTECTAlluil B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
cucTeMbl quctaHimoHHoro ooydenust yausepcurera (CIO-LMS). Topsnok npoBeneHust padboT B
JUCTAaHIIMOHHOM (popMaTe yCTaHABIMBACTCA OTACIBHBIMH PACHOPSDKEHUSIMH TPOpPEKTOpa IO
y4aeOHO paboTe u/Wiu IIEHTPOM y4eOHO-METOIMUECKONU PaObOTHI.

6.2. MeToauuecKkue YKazaHusd IJisd Oﬁy‘lalOHI]/IXCH 0 OCBOCHHUIO JTHCHHUILINHBI

6.2.1. CrymeHT ¢ caMOro Haudaja OCBOEHHUS JHUCHMIUIMHBI JIOJDKEH BHUMATEIbHO
03HAKOMUTCS ¢ paboyeil MporpaMMoil TUCHUTUTHHEIL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH JUIA ceOsi rpaduK BBIMONHEHUS Y4eOHBIX paldoT,
npenycmotpennbix PIIJ[ ¢ yuérom TpeGoBaHuW APYrux IUCHUILUIMH, H3Yy4aeMBIX B TEKYIIEM
ceMecTpe.

6.2.3. Ilpu npoBeAeHUH 3aHATUN U MPOLELYpP TEKYLIEH U MPOMEKYTOUHOM aTTecTaluu C
UCITIOJIb30BAaHUEM HHCTPYMEHTOB WH(POPMAIMOHHON 00pa3oBaTeNbHON Cpeapl AMCTAHIIMOHHOTO
oOpa3oBanus yHuBepcuteta (LMS Mocnonutexa) Kak BO BpeMs KOHTAKTHOHW paboOThl ¢
npernojiaBaTesieM, Tak W BO BpPEeMs CAaMOCTOSTENBHOW pabOTBl CTYIACHT JOJDKEH O0ECHednuTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAaHLIMOHHOTO TMOJKIIIOUEHUS K CHUCTEMaM JHUCTAaHIMOHHOTO
oOyuenus. [Ipy OTCYTCTBHMHM TakOW BO3MOXKHOCTH OOCYIHMTH CHUTYallMI0 C IIPErojaBaTeieM
JTUCIUTUIAHBI.

6.2.4. CamocrosiTenbHass paboTa SBISCTCS OOHUM W3 BUAOB YYeOHBIX 3aHsATUH. llenms
CaMOCTOSITENbHOM paboThl — MPAKTUYECKOE YCBOCHHUE CTY/IEHTAaMHU BOIIPOCOB, PACCMATPUBAEMBIX B
nporecce H3y4eHUs: AUCHUTUINHBL.

Bunbl BHEayAUTOPHON CaMOCTOSITENNEHOM paOOTHI:

- CAMOCTOATENBHOE N3YYEHUE OT/IEINBHBIX TEM AUCIUTUINHBL,

- IOJITOTOBKA K JICKI[MOHHBIM 3aHATHSM;

- MOJITOTOBKA K CEMUHAPaM U NPAKTUIECKUM 3aHSATHIM;

Jlns  BBINOJHEHHs JIIOOOrO BHJIAa CAaMOCTOATENbHOM paboThl HEOOXOIUMO MPOUTH
CJIETYIOIINE ATAlbI:

- OTpe/ieIeHNe 1IeTT CaMOCTOSITEIbHON paboThI;

- KOHKpETH3allusl TI03HABATEeNILHON 3a/auy;

- CaMOOIIeHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BEIOOp a/IeKBaTHOTO crioco0a IeHCTBHSI, BEAYIIETO K PEICHUIO 33]1auu;

- IUIaHUpOBaHHE pPaOOTHl (CaMOCTOATENBHOM MM C MOMOINBIO MpErnoAaBarens) Haj
3a/laHAEM;

- OCYLIECTBJICHHE B TPOILIECCE BBIMOJHEHHUS CAMOCTOSTEIBHONM pPabOThl CAMOKOHTPOJIS
(MpOMEKYTOYHOI'O U KOHEUHOT'0) PE3yJIbTaTOB padOThI, U KOPPEKTUPOBKA BBIITOJIHEHUS PaOOTHI;

- IPE3EHTAIUS CAMOCTOSITEIbHON paboTHI.

7. ®OH[ OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJIS M OLIEHUBAHUSA Pe3yIbTATOB 00y4eHUs!
JI71s1 KOHTPOJIS YCTIEBAEMOCTH M KA4eCTBA OCBOCHHUS AUCITUTUITMHBI HACTOSIIICH MPOTpaMMOi
MPEAYCMOTPEHBI CIAEAYIOIINE BUABI KOHTPOJIA:
- KOHTPOJIh TEKYIIEeH YCTIEBAEMOCTH (TEKYIIHI KOHTPOJIb);
- IPOMEXYTOYHAS aTTeCTalus (IK3aMeH).
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KoHTpons ycmeBaeMOCTM M KadecTBa IOArOTOBKM IPOBOAMUTCS B COOTBETCTBHM C
tpeboBanusmMu "llonoxkeHnuss 00 opraHuzanuMu 00pa30BATENBHOTO IpOIEcCa B  MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpcUTETE".

s KOHTpOS yCeBaeMOCTH M KAa4eCTBA OCBOCHUS AUCUMILUIMHBI HACTOALICH MPOrpamMMOMn
IPEIYCMOTPEHBI CIIEIYIONINE BUIBI KOHTPOJIS:

- TeKYLLUI KOHTPOJIb YCIIEBAEMOCTH;

- IPOMEKYTOYHAs aTTeCTalusl.

7.1. Conep:kaHue TEKyLIEro KOHTPOJIst

Jnist mpoBeIeHHsI TEKYILETO KOHTPOJIS IPUMEHSIOTCS CIIEAYIoNTe HOPMBI:

- naboparopHbie pabOTHI,

- KOHTpPOJbHBIE PabOTHI.

Bce naGopatopHble M mpakTHYecKue padOThL, MPEeIyCMOTPEHHBIE JaHHOW paboueit
OporpaMMoil  OJDKHBI  ObITh  OoTpaboTanbl. [lo kaxaoil pabore CTyAEHTY HEOOXOJUMO
CaMOCTOSITEJIbHO COCTaBUTh OTYET, KOTOPBIA JIOJDKEH BKIIOYATh: Ha3BaHUE DPAOOTHI, pacyeThl,
PHUCYHKH, TaOJIMIIbI, rpauKH, BBIBO/IbI, YKa3aHHbIE B ONIMUCAHUH PAOOTHI.

Ilo kaxnmoil paboTe CTyIeHT ImoJgy4yaeT 3adeT, KOTOpbIH OTMeyaeTcs B JKypHale
npenoaaBaress U, Ipu HE0OXO0AUMOCTH, B )KypHaJI€ yCIIEBAEMOCTH IPYIIIIBI.

KoHTponbHble paboThl MPOBOAATCSA HA JIGKIMSIX IO TEKyIleW Wi mnpoineHHoi Teme. Ilo
KOKIOW KOHTPOJIbHOW paboTe CTYAEHT MOJy4yaeT 3a4eT, KOTOpPbI OTMEYaeTrcss B KypHale
npenoaaBaress 1, Ipu HE0OXO0AUMOCTH, B )KypHaJI€ yCIIEBAEMOCTH IPYIIIIBI.

JIaGopatopHble pabOThl U CEMHHAPbI JOJDKHBI ObITh 0Tpab0TaHbl, 0OPMIIEHBI U 3aYTEHBI B
TEYEHHUE TEKYILEro CeMecTpa J10 IPOMEXYTOUHOM aTTecTaliHy.

KontponbHble pabOTbl MOTYT OBITH BBINOJHEHBI NPH HMPOXOXKICHUHM NPOMEKYTOUHOH
aTTecTaluu (Ha FK3aMeHe).

[IpomexxyTounast aTTecTalusi MPOBOJAUTCS B CPOKH, YCTAHOBJIEHHBIE YTBEPKIECHHBIM
pacnucaHueM 3a4€THO-IK3aMEHAIMOHHOM CECCUH.

Jlo nmatel mpoBEIEHUs] MPOMEKYTOYHOM aTTECTAMK CTYACHT JOHKEH TMOJYyUUTh 3a4€Thl 110
BCEM 3TallaM TEeKYILIEro KOHTPOJIA.

[Tepedens o0s3aTENBHBIX pa0OT U JOpMa OTYETHOCTH 10 HUM MPEJICTABIICHBI B TAOIHUIIE:

Buj paboTsl @dopmMa OTYETHOCTH M TEKYIEr0 KOHTPOJIs
JlaGopaTopHbie OdopmiieHHBIE  OTYETHl  BBIMTOJIHEHHBIX  CaMOCTOSITEIIBHO
paboThI (mepeyeHb | 1a0OPATOPHBIX MM MPAKTUYECKUX PAa0OOT, MPESyCMOTPEHHBIX
mabopaTOpHBIX paldoT B | paboyeil  mporpaMmMoil  JUCHMIUIMHBI,  BKIIOYAIOIIME  BCE
npunoxeHuu 1) HeoO0XOAMMBIE MaTepuaibl (PUCYHKH, TpaHKH, BBIBOABI U Jp.),
W3JI0KEHHBIE B IPUJIOkKeHnu 1.

Ecnu ctyneHToM He nmpoijieH oJuH WK 0ojiee BUJOB TEKYIIEro KOHTPOJIs, MPernoiaBaTenb
MMEET IPaBO BBICTABUTH €My OLEHKY «HE 3auT€HO» WM «HEYIOBIETBOPUTEILHO» Ha
IIPOMEKYTOUHOH aTTECTALUU.

[IpoBenenue arrectanuu (3K3aMeHa) C UCIOIb30BaHUEM CPEJICTB AIEKTPOHHOIO 00y4eHHUS U
JTUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUMN BBIIIOJIHAETCS B COOTBETCTBUU C YTBEPKAEHHBIM B
yHuBepcutete "[lopsakoM ImpoBeNeHMs MTPOMEKYTOUHON ATTECTALMM C HCIIOJIIB30BAHHEM CPEJIICTB
AIIEKTPOHHOTO O0YUYEHUS U JUCTAHITMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI"

IIpomexxyTouHas arrecranus MOXKET IIPOBOAUTHCS B BUJE TECTUPOBAHMUS.

Tect BktOUaet 20 BOMPOCOB MO BCEM pazjiesiaM JTUCIHUIIINHBI.
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Bpewms tectupoBanus — 20- MUHYT.

7.2. llIka/ia 1 KPUTEPHH OLEHUBAHMS Pe3yJILTATOB 00yYeHHs IPH NPoBeJAeHNH
NMPOMEKYTOYHOM aTTecTallun

HIxaJjia oneHUBAHUA Kpurepuu oueHuBanus

BrimonHeHb! Bce BUABI yaeOHOU paboThI, MPeyCMOTPEHHBIE paboyeii

OTan4Ho
nporpammoii. CTyneHT J1ain BepHble 0TBEeThI Ha 19-20 BonpocoB u3 20
Xoporo BrimonHeHs! Bce BUJIBI Y4eOHOM paboThl, IpeaycMOTpeHHbIE paboueit
nporpammoii. CTyJIeHT Jan BepHble OTBETHI Ha 15-18 Bompocos u3 20
V I0BIETBOPUTEIBHO BeimonHeHs! Bce BHIIBI Y4eOHOUM pabOThI, MIPETyCMOTPEHHBIE paboyeii

nporpammoil. CTyneHT nan BepHble oTBeThl Ha 11-14 Bonpocos u3 20

He BwimmonmHen oauH wim Oojee BHIOB pabodeld Mporpammon,
He ynOBAETBOPUTENBHO | penyemoTpeHHBIX paGoUel MPOrpaMMON JMCLMILIAHEL HIH CTYEHT
nain BepHbie otBeThl Ha 0-10 Bonpocos u3 20

7.3. OnleHoYHbIE CPeACTBA

HaumenoBanue [IpencraBnenue
Ne Kparkas xapakTepucTHKa OLIEHOYHOTO
OLICHOYHOI'O OLICHOYHOI'O
oC CpelcTBa
Cpe/cTBa cpenctea B DOC

CpenctBo  NpOBEpPKM  3HAHUM, YMEHMHI,
HaBBIKOB. MoOKeT BKJIIOYAaTh  KOMIUIEKC
1 Tecr TEOPETUYECKUX BOIIPOCOB, 3amay, DapuaHT Tecra
MIPAaKTHYECKUX 3aJaHUM.
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CTpykTypa u coaep:kanue TUCHUILTUHBI « OCHOBBI MaTepHaloBedeHUs MeTAJJIOB,
IJIACTMACC M KOMIIO3MLIMOHHBIX MaTEPHAJIOB)

HaNpaBJIeHHOCTH (MPoPuJib): AIIMTUBHbIE TEXHOJIOTUH

Hanpasnenue noaroToBku
27.03.05 ”THHOBATHUKA

[Ipunoxenue 1

(0axasaBp)
Buabl yueOHo# padoThl, Dopm
- BKJIIOYasl CAMOCTOSATEIbHYI0 Buabl camocTosiTeIbHON PaGoThI bl
= a00Ty CTYIEHTOB CTYIEHTOB aTTecT
Paznen e 32 p y eTyn i ya
o = U TPYA0EMKOCTh B Yacax anuu
n/n T 3 X Jamm
J I/C | Jlao | CPC K.P. | K.II. Uun3an | Kip |9 | 3
P Jao
IIaTolii cemecT
P
BBenenne
1 a 1
2 OO0mue cBeIeHNs 0 MeTALJIAX 2 4
Mexanunueckue cBoOlicTBA.
3 Ilinacruueckas gegpopmanusa u | 3 4
PeKpHUCTAUIN3AIHUSA METAJLJIOB
JlabopaTopHasn pabora
4 «Mexannueckue CBOICTBA | 4 4 4
METAJJIOBY
JlaGopaTtopHas padora «Brnusaue
5 IUTACTHYECKON nedopMaluu u 5 4 4
PEKPHUCTAIUTH3AIMN HA CTPYKTYPY H
CBOMCTBAa METAJIOB)
6 7KeJj1e30 M CILIABBLI HA €r0 OCHOBE 6 4 +
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JlaGoparopHasi padora «BnusiHue
yriepoja Ha CTPYKTypy U CBOMCTBA
YIJIEPOJIUCTBIX CTACH»

Tepmuueckasi 00padoTKa cTajm

JlaGoparopnasi pabora «BnusiHue
CKOPOCTH OXJIAKJICHUS HAa CTPYKTYPY
Y CBOMCTBA yIJIEPOJUCTON CTAIIN

10

JlabopaTtopHas padora «BnusHue
TeMIIepaTypbl HarpeBa MOJ 3aKaJKy
Ha CTPYKTYPY M CBOWCTBA CTaJEh»

11

Jladoparopnasi paGora «BiusHue
OTIIyCKa Ha CTPYKTYpy M CBOMCTBa
3aKAJICHHBIX CTaJlek»

10

12

.JIeFI/IpOBaHHI)Ie CTaJIu

10-11

15

JlabopaTopHas padora «CtpyKTypa
KOHCTPYKIIMOHHBIX CTaJICH»

12

17

JlabopaTtopnas padora «BrnusHue
JETUPYIOIIUX JJIEMEHTOB Ha
TEIIOCTOMKOCTh MHCTPYMEHTAIBHBIX
crajen»

12

18

CniaBpl Ha OCHOBe HBETHBIX
METaJ1J10B

13

20

JlabopaTopnas padora «CTpykTypa
U CBOMCTBa MEJIHBIX CIIJIABOB)»

13

24

IHomumepHbIe MaTepUaJIbl

14

27

JlaGoparopHas padora
«Omnpenenenue TeMIiepaTyp
CTCKJIOBAHUA u TEKY4YCCTU
MIOJIUMEPAY

15

18



KoMno3unmnoHHbIe MaTepHAJIbI 16 4 4
JlabopaTopHnasi padora «BnusHue
KOMITOHEHTHOTO cocTaBa Ha | 17 4 2
CBOMCTBA KOMITO3UTOB)

28 Hrorosoe 3ansiTne 18 4
Bcero yacoB nmo JucIHuIINHe 36 36 72
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Ipunoocenue 2
Keiic-3agaua 1

110 JUCHUIIIIMHEC «OcHOBEBI MaTCpruaIOBCACHUA METAJIJIOB, IIJIACTMACC U KOMIIO3UIITMOHHBIX
MaTepuruaIoB»

1. Tema «BnusHue yriaepoaa Ha CTPYKTYpY U CBOMCTBA YIVIEPOAMCTBIX CTAJICH»

2. 3amanmue.

Ha 3aBoj nmoctynuiia napTusi yriIepoJUCTBIX CTajlell 0€3 CONMpPOBOAUTENbHBIX JOKYMEHTOB.
3aa4a ncciaenoBaTeNel — ONPENEIUTh XMMUYECKHI COCTaB.

Jns BBIIIOJIHCHUS 3a1a4u CTYJICHTHI JIOJIKHBI IIPEJIOKUTH IIPOBECTHU
MeTaulorpaguyecKuMii aHaau3, 1Mo pe3yiabTaTaM KOTOPOro ONpPEAeIuTh XUMHUYECKUH COCTaB U
MapKH CTajei.

ITocne BbImonHeHUs Bcex paboT Kakaas MOArpyIa MpeiCcTaBiIseT CBOM pe3yabTatr 1is
HaMMCaHUs OOIIET0 BHIBOJIA O BIMSHUH JISTUPYIOIIMUX 3JIE€MEHTOB Ha TEIUIOCTOHKOCTh
MHCTPYMEHTAJIBHBIX CTAJIEH.

3. OxupnaemMble pe3yJbTaTbl: XUMUYECKUI COCTaB U MAPKU CTaJIEN ONpeesIeHbl BEPHO.

4. Tposepsiembie komriereHuu: OITK-6.

Kpurtepuu onenku:

- OLICHKA «3aUTEHO» BBICTABIISIETCS CTYACHTY, €CJIM BEPHO ONpPEAEINII XUMHUUECKUI COCTaB U
MapKH CTajew;

- OLICHKA «HE 3a4TE€HO» BBICTABJIETCS, €CJIU CTYACHT HE CMOT BBIIIOJIHUTH NOPYYEHHYIO EMY
pabory.

Keiic-3apaua 2

1 Tema (mpobsaema) «BnusHue HarpeBa Ha CTPYKTYpy M CBOICTBAa MHCTPYMEHTAJIbHBIX
cTajnem»

2 3apanmue.
Ha 3aBO/J HOCTYHI/IJ'II/I HOBBEBIC pemyume I/IHCTPYMGHTBI, HU3TOTOBJICHHBIC H3 paSJ'II/I'-IHI)IX
cTanedd. 3amaya wuccienoBaTeNell — 1aTh PEKOMEHIAIMU O BO3MOXXHOCTH HCIOJB30BaHUS

WHCTPYMEHTA Il 00paOOTKHU Pa3IMYHbBIX M3ACNINUN (QTFOMUHHUEBBIA MOPIICHb, CTAILHON KOJICHBAJ
U JIp).

I'pynna pa3buBaercst Ha moarpynmbsl 1no 3-4 yenoBeka. Kaxpas moarpynmna moiydaer
00pa3ibl UHCTPYMEHTAIBHBIX CTaJleH, 3aKajJe€HHBIX W OTMYIIEHHBIX MO CTAaHJAPTHOMY PEXKUMY, a
3aTEM HaArpeThIX 10 Pa3IuYHbIX TEMIIEPATYP (IOOOC, 200°C, 300°C, 400°C, 500°C, 6OOOC). Pa3nbie
MOATPYIIIBI UCCIENYIOT CTAIHM ¢ pa3HbIM XUMHUeckuM coctaBoM (Y8, V10, V13, X, XBI', 5XHM,
P6M5, P18).

3ajauya TPYNOBL: OMPEACIUTh MAaKCHMAaJIbHO BO3MOXHYIO TEMIIEpaTypy HarpeBa Ipu
OKCIUTyaTallil WHCTPYMEHTA, W3TOTOBIEHHOW H3 JaHHOW cTanu. OOBACHUTH TONTY4YECHHBIN
pE3yNbTaT C TOYKU 3PSHUSI HK3MEHEHHS CTPYKTYPHI CTaJIH.

Jl7is BBITIOTHEHUS 33Ja4d CTYJIEHTHI JOJKHBI MU3MEPUTH TBEPIOCTH OOpa3llOB, MOCTPOUTH
rpaduk 3aBUCUMOCTH TBEPAOCTH OT TEMIIEPATYPhI HArPEBa, M3YUUTh MHKPOCTPYKTYPY.

[Tocne BeIMOTHEHUS BceX pabOT KaxKaasi MOATPYIIa MPEICTABISIET CBOM pe3yNbTat s
HaIMCaHusI OOIIETO BBIBO/IA O BIUSHUM JIETUPYIOIIUX 3JIEMEHTOB Ha TEIIOCTONKOCTh
WHCTPYMEHTAJIbHBIX CTAJICH.

3. Jlns panuoHaIBHOTO WCIOJIB30BAaHUS BPEMEHH, OTBEICHHOTO HAa JKCIICPUMEHTAIBHYIO
4acTh, CTY/ICHTaM MpeJiaracTcs paclupeieauTh paboTy MEXIy YieHaMH MOATPYIIBI (M3MEpeHHe
TBEPJIOCTH, H3yYE€HHWE MHUKPOCTPYKTYPHI, TOCTPOCHHE Tpaduka, TOATOTOBKA 3aKIFOYCHHUS,
MIPEICTABICHUE PE3YIIbTATOB).
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4 Oxugaemble pe3yJbTaThl: BHIBOJ O BIMSHUU JIETHPYIOIIMX 3JIEMEHTOB HA CTPYKTYpYy U
CBOICTBAa MHCTPYMEHTAJIBHBIX CTajed. Brimaua pekoMeHaanuii 0 MPUMEHEHUN Pa3IMYHbIX CTaJIeH

AJI1 U3TOTOBJICHUA PCXKYIICTIO NHCTPYMCHTA pa3J11/1qH0p”1 MMPOU3BOAUTCIILHOCTH.

5. IIposepsiembie komnetenuu: OITK-6.

Kpurepun oneHku:

- OIICHKA «32YTEHO» BBICTABIISIETCS CTYACHTY, €CJIU OH BBITIOJHWI TOPYUYECHHYIO €My padoTy;
- OLICHKA «HE 3aYTEHO» BBICTABIIECTCS, €CIIU CTYAEHT HE CMOT BBIIIOJHUTH [IOPYYEHHYIO EMY

pabory.

KomiiekTnl 3a;[aHm“4 I KOHTPOJbHBIX pa60T

10 JUCHUITIIIMHE «OCHOBEI MaTCpruaJIOBCACHUA MCTAJIJIIOB, IIJIACTMACC U KOMITO3UITMOHHBIX

MaTrepuaioB»

Tema «KoHcTpyKiroHHbIe cTaiu U ciuiaBbd» (OITK-6)
3ananue: Hanucats MapKy cTaiu.

Bapuanr ConepkaHue 3JeMeHToB, %
Cc Cr Mn Si Ni Npyrue S P
OJICMCHTBI
1 0,17-0,23 | 1,1-13 0,8-1,1 0,2-0,4 - 0,03- 0,035 0,035
0,09Ti
2 0,28-0,35 | 0,8-1,1 0,8-1,1 0,9-1,2 - - 0,035 0,035
3 0,38-045 | 0,8-1,1 0,7-1,0 0,2-0,3 - 0,03-
0,09Ti
0,002-
0,005B
4 0,23-0,29 | 0,9-12 0,9-1,2 0,2-0,4 - 0,2-0,3Mo | 0,035 0,035
5 0,12 17-19 - - 8-10 -
6 0,12-0,18 | 0,2-0,3 0,9-1,2 0,2-0,3 0,05-
0,12V
7 0,09-0,16 | 0,6-0,9 0,3-0,6 0,2-0,4 2,75-3,15 | - 0,025 0,025
8 0,27-0,33 | 1,1-1,3 0,8-1,1 0,2-0,4 - 0,03- 0,035 0,035
0,09Ti
9 0,12-0,18 | 0,2-0,4 1,3-1,7 0,5-0,8 - 0,05-
0,10V
10 0,18-0,22 | 16-19 0,3-0,6 0,2-0,4 3,75-4,15 | - 0,025 0,025
11 0,13-0,18 | 0,7-1,0 0,7-1,0 0,2-0,3 - 0,03- 0,025 0,025
0,09Ti
12 0,27-0,33 | 0,6-0,9 0,3-0,6 0,2-0,4 2,75-3,15 | - 0,025 0,025
13 0,12-0,18 | 0,3-0,4 1,2-1,6 0,3-0,6 - 0,12-0,7v
0,015N
14 0,16-0,22 | 0,6-0,9 0,3-0,6 0,2-0,4 2,75-3,15 | - 0,025 0,025
15 1,10 - 13,0 - - -

- OLICHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCIIM OH IMPABUJIbBHO HAIIMCAJl MApKy CTAJIH,

- OIICHKA «HEC 3a4TCHO» BBICTABJIACTCA, €CJIU CTYACHT HCIIPABUJIIBHO HAITKMCAJI MApKy CTaJIn.

Tema «Menp u cruiaBsl Ha ee ocHoBe» (OITK-6).

3a;[aHHe: IIo MapKe CIljiaBa OnpeaciInuTb XUMHUYECKUM COCTaB, 1aTb HAa3BaHUC, OIMHUCAThb CBOﬁCTBa,

o0yacTu MpUMEHEHHS.
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Bapuant | CruiaB Bapuant Cnas

1 JIC59-1 8 bpb2

2 BbpOILIC 5-5-5 9 JIC 4-3

3 JI40C 10 BbpAX 9-4

4 BpAS 11 JDKMr 59-1-1
S) JIAYK60-1-1 12 BpOIIC 4-4-2,5
6 bpO® 6,5-0,15 13 JIO60-1

7 J196 14 bpC30

- OLICHKA «3a4TCHO» BBICTABJIACTCA CTYACHTY, €CJIIM OH IPaBUJIBHO OIIPCACIINII XHMHYECKUH COCTaB
M Ha3BAaHUC CILIaBa; AOMMYCKAKOTCA HETOYHOCTH B OIMMCAHUHN obOmacrei MMPUMCHCHU A,
- OLICHKA «HE€ 3a4TCHO» BBICTABJIACTCA, €CJIU CTYACHT HE OIIPEACINII XHMHYECKHI COCTaB CILIaBa.

Tema «AnoMHUHUI ¥ CIUTaBbI HA ero ocHoBe» (OITK-6).
3ananue: PacmmdpoBaTh MapKy aTlOMUHUEBOTO CILIABA.

Bapuanr | Cnnas Bapuant Cmuias
1 16 8 1380
2 1160 9 AJl2
3 B95 10 1201
4 1187 11 CAIl
5 AK6 12 1200
6 1360 13 CAC
7 AMr6 14 1510

- OLIEHKA «3aYTE€HO» BBICTABIISIETCS CTYACHTY, €CJIU OH MPABUWIIBHO paclIn(poBai MapKy;
- OLICHKA «HE 3aYTEHO» BBICTABJIIETCS, €CIIM CTYACHT HE paciIn(poBai MapKy CIUIaBa.

Tema «Tepmuueckast oopadoTka» (OITK-6).

Kaxkas ctpykTypa oO6pazyercs B 9BTEKTOUIHOM
CTaJIM MPU OXJIAXKIEHUU C TaHHON CKOPOCThIO?

Onpenenuts CTPYKTYpY, 00pa3yrouyrocs npu
OXJIQXJACHUH CTAJIA CO CKOPOCTAMHU 1 1 2.
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Kaxkoit Bun TepmMudeckoit 00paboTKH OMHACHIBACTCS
CKOpocThio oxJaxaenus V? Kak oHa BiuseT Ha
CBOMCTBA cTanu?

OmnpenenuTts CTPYKTYpY, 00pa3yrolyocs Ipu
OXJIAXKJEHUH CO CKOPOCTSIMHU 1 1 2.

Kakoii Buzx TepMo0OpabOTKH OMHUCHIBACTCS
CKOpOCThIO oxJIaxkieHus1? C Kakol IeJIblo TaeTcs,
JUISL KaKUX CTaJjied UCTIONb3YIOT?

OrnpenenuTts CTPYKTYpY, 00pa3yrouryrocs mpu
OXJIQXAEHUH CO CKopocTsimu | u 2.

OrnpenenuTts CTPYKTYpY, 00pa3yrouryrocs mpu
OXJIQXJAEHUH CO CKopocTsimu | u 2.
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OrnpenenuTtb CTPYKTYpy, 00pa3yrouIyrocs mpu
OXJIXIAEHUH CO CKopocTsimu 1, 2, 3.

Kak ornnuarorcs cBoiicTBa cTanu mnocie
oXJIaxaeHus co ckopocTsimu 1 u 2? OTBeT naTh €
TOUYKH 3PEHUSI U3MEHEHUSI MUKPOCTPYKTYPHI.

Kakas ctpykTypa 00pasyercst Ipu OXJIKISHUHU CO
ckopocThio V?

Kakue ¢a3oBbie mpeBpanicHust Mpu 3TOM
MPOUCXOAAT?

Kak ornmnuaercs ctpykTypa cTaim nocie
OXJaXJEHUS co ckopocTsmu 1 u 37 Yem
OTJIMYAIOTCSI CBOMCTBA CTaNIN?

=t

Kaxue ¢a3oBbie nmpeBpalieHus: NpOUCXOAAT B CTaJIN
IIPH OXJIAXIEHNUHU CO cKopocTsamu | n 27
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Ipumep 3x3amenannonnoro tecra (OIIK-6)

10 JTUCHUITIIIMHE «OCHOBEI MaTCpruaJIOBCACHUA METAJIJIOB, IIJIACTMACC U KOMIIO3UITMOHHBIX
MaTr€puruaioBy»

Hasnauenue: Mcnonb3yroTcs Uit MpOBEAEHUs IPOMEKYTOYHOM aTTECTAlUU 110 TUCLUILINHE.

T3 1. [Ipu crapenuu qypaqtOMUHOB OPOUCXOUT. .
YIIPOYHEHUE CIJIaBa

pa3ynpoyHeHue CIjiaBa

o0Opa3oBaHH€e TPEILNH

paspyuieHue

T3 2. CnocoOHOCTh MaTepuasna CONPOTUBIATHCS BHEAPEHUIO B HETO Oojiee TBEPAOro Tena...
MIPOYHOCTH

YIPYrocTh

TBEPAOCTh

MJIACTUYHOCTD

T3 3. O603naueHue TBepaocTH 110 PokBemty...
HRB

HV

HB

HPB

T3 4. K nuneiinpiM AedeKkTaM KpUCTAITHYECKOTO CTPOCHUS OTHOCHT. .
JUCTIOKAlUU

BAaKaHCUU

TPaHUIB] 3€PEH

~IIOPBI

T3 5. B cramu HIX15 nudps! mokas3piBatoT. ..
COJIepXKaHue yriepoJa B COTBIX AOJSAX MPOLEHTa
coJiep’KaHue yriiepoJia B AECATHIX JOJISX MPOLIEHTa
coJiepKaHue XpoMma B IPOLIEHTAX

CoJIepKaHue XpoMa B JIECATHIX JIOJISIX MPOIICHTA

:T3_6. Hakunen — ato...

Pa3ynpouHeHue MeTania npu miacTH4eckoi nedopmanuu
VYrpodHeHne MeTalljia B pe3yJIbTaTe MIaCTUISCKOHN AedopMaiiiu
Paspymenue merania npu 1eopMUpOBaHUN

Harpes metanna npu aegopmanuu

:T3_7. B mapkax HHCTpYMEHTaJIbHBIX CTaJIEHl YIiepo YKa3bIBaloT B...
JECATBIX JI0JIAX MPOLIEHTA

OEJIBIX MPOHCHTax

COTBIX JOJISIX NPOLIEHTA

TBICAYHBIX OOJIAX IMPOLICHTA
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T3 8::IlemeHTanys - 3TO MPOLIECC HACHIIIEHUS TTOBEPXHOCTH CTAH. .. {
YTIIEPOIOM

a30TOM

6opom

KHCJIPOJIOM

T3 9. TBeprocThb craneil ¢ yBeIMYEHUEM COIEP KAHUSI YTIIEPOAA. .
HE U3MEHSeTCS

yBenuuuBaercs 10 1%, 3aTeM yMeHbIIaeTcst

YBEJIUYHUBACTCS

YMEHBILIAETCS

T3 10. ITonHbli ¥ HEMOIHBIN OTKUT OTINYALOTCSL..
BPEMEHEM BBIICPIKKH

CKOPOCTBIO OXJIAXKICHUS

TeMIIepaTypoil HarpeBa

CKOPOCTBIO Harpesa

T3 11. bykBa «A» B cranu Y9A noka3sbIBaer...
coJiepKaHue yriepojaa

HaJIN4Me a30Ta

Ka4ecTBO CTaJIU

aBTOMAaTHas CTaJlb

T3 12. MUKpPOCTPYKTYypa CTajli OCIIE 3aKaJIKU. .
MapTEHCUT

HEPJIUT

eppur

neneoypur

T3 13. Onpeaenuts MapKy cTayiv o xummuaeckomy cocray: 0,4% C, 1,0 % Cr, 1,0% Ni...
4XH

40XH

04X1H1

0,4XHA

T3 14. :B craynsax 0ObIKHOBEHHOTO KayecTBa cojiepkanue cepsl u pocdopa...
<0.015%S, <0.015%P
<0.025%S, <0.025%P
<0,035% S <0,035% P
<0.045%S, <0.045%P

T3 15. Xumuueckuit cocras JIO60...
60% Zn; 1% Sn
60% Al; 1% Cu
60% Sn; 1% Cu
60% Cu; 1% Sn

T3 16. Jlatyns — 3TO cIuas...
0JIOBA U MEJTH

cepebpa u osoBa

IIOMUHUS U MEIU
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MeOU U IIUHKAa

T3 17. Ilpu HOpManu3auu CTaal OXJIaXAAoT. .
B BOJIE

Ha BO3JyX€

B Macie

C MEUbIO

T3 18. CocrosiHue moauMepa, B KOTOPOM aTOMBI MOJICKYJISIPHOM LI COBEPIIAIOT
KoJieOaTeNnbHbIe JBI)KEHUS, IEPEMEILEHUS] MAKpPOMOJIEKYJI HE IPOUCXO/ANUT, Ha3bIBAIOT
Crexii000pa3HbpIM

BricokoanacTnueckum

Kpucramnmueckum

BA3KOTEKYYUM

T3 19. Ilonumepsl, KOTOPBIE MIPH MOBBIIMIEHHBIX TEMIIEpaTypax pa3MsArdyaroTcs U CTAaHOBSITCS
110TOOHBIMU JKUJIKOCTH, a TIPY OXJIKJICHUN OHU TBEPACIOT, Ha3bIBAIOT. ..

T3 20. Kitacchl KOMITO3UIIMOHHBIX MaTEPHAIIOB TI0 CTPYKTYPE...
JUCTIEPCHO HAIOJIHEHHBIE

BOJIOKHUCTBIC

CTPYKTypHBIE

HETIPEPBLIBHBIE

CTaTHCTUYECKUE

HCOPHUCHTHUPOBAHHBLIC
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