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1 HEJIM U 3AJAYU OCBOEHUSA JUCHUITVIMHBI

Hesb AUCHMNJIMHBI — MTO3HAHUE MPUPOJBI U CBOICTB MaTepuaioB, BEIOOp Ha uXx 0aze
ONTHUMAJIBHBIX METOJIOB BO3JCHCTBUS C LENbIO MOBBILICHUS YPOBHS CBOMCTB MAaTepUalloB U UX
PalMOHAIBHOI'O UCIIOJIb30BAHNS B TEXHUKE.

3aga4u AUCHHUILIMHBI

— ¢opmupoBanue 0azpl 3HaHMW AN M3YYCHUS TOCIHEAYIOMIMX  JTUCIHILINH
00pa3oBaTeIbHONW IPOrPaMMBlI;

— (opMupoBaHUE MPAKTUYECKHX HABBIKOB BHIOOpA MAaTE€pHajoB U Ha3HAYCHHS PEKUMOB
00pabOTKH AJIs MOTYYEHUS 3a/laHHOI0 KOMIIJIEKCAa CBOMCTB;

— (opmupoBaHHEe NPAKTUYECKHX HABBIKOB OIPENEICHUS CTPYKTYphl M CBOMCTB
MaTEepUasoB;

— (¢opMHpOBaHHE HAaBBIKOB pa0OTHI CO CHPAaBOYHBIMH UM HH(POPMAIMOHHBIMU
MaTepHalaMy;

— aHaJIM3 TMEPCIEKTUB MCIOJIB30BaHMUS M (OPMYIMPOBAHUE KOMILIEKCAa TpeOOBaHUM K
HOBBIM MaTepHajam.

2 MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Hucuunnuna «MaTepuanioBeieHne» OTHOCUTCA K 00s3arenpHOM uactu Onoka bl
MOATOTOBKU OakayaBpoB 1o HampaiieHuto 15.03.06 «MexarpoHuka 1 poOOTOTEXHUKA.
Jlis OCBOEHUSI TUCHUIUIMHBI TPEeOYIOTCSl 3HAHUS 1O paHee HU3YYCHHBIM JUCHUILUIMHAM

«Dusuka» U «XuMmusa». [laHHas nucuuIuiMHA OyIET MMOoJIe3Ha MPH HU3YYCHHH MOCIEIYIOIINX
JUCITUTUIMH: COTIPOTHBIICHUE MAaTEPHUAJIOB, IETAIM MAIIUH, 000pyIOBaHUE POOOTU3MPOBAHHOTO
MPOU3BOJICTBA, MPOCKTUPOBAHHE POOOTOB M POOOTOTEXHHUYECKUX CHCTEM, TEXHOJIOTHUS
MaIIUHOCTPOEHUS U IPUOOPOCTPOCHHUSI.

3 TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
COJAEPKAHUA JUCHUITVINHBI

[Ipouecc u3yyeHus: TUCHUILUIMHBI HAalIpaBiieH Ha (OPMUPOBAHUE 3JIEMEHTOB CIEIYIOIINUX
KOMIIETEHIIMHA U MHAMKATOPOB UX NOCTHKEHHUA B cooTBeTcTBUHU ¢ PI'OC BO:!

OIIK-1 CnocobeH NpUMEHSTh €CTECTBEHHOHAyYHble U OOILIEHMH)KEHEpPHbIE 3HAHUA,
METO/bl MAaTEMAaTUYECKOTI0 aHaJIN3a U MOJICIMPOBAaHUS B TPO(ECCHOHABHON AEATEIbHOCTH

OIIK-1.1 Awnanusupyer 3aaauyd, BbIAENSEeT 0a30BblE COCTABIAIOIIME W MOJOMpaeT
METO/Ibl PEIIEHUS ECTECTBEHHBIX HAYK U MAaTEMaTUKH

OIIK-1.2 CrnocobeH BOCHPUHMMATh W TNPUMEHATh OOLIEHMH)KEHEPHbIE 3HAHUS IpU
pelLIeHUH 3aj]a4u B 00JIaCTH MEXaTPOHUKH U POOOTOTEXHUKHU

B pe3yabTare usydeHust AUCHUIIMHBI CTYJAEHT /I0JIKEH

- 3HATh:

a) o0JacTH TPUMEHEHHUS Pa3IUYHBIX COBPEMEHHBIX MaTEPHAJIOB ISl WU3TOTOBJICHHS
JeTajei, uX cocTaB, CTPYKTYpY, cBoiicTBa (31);

0) (u3MYeCKyl0 CYIIHOCTh SIBICHWW, NPOUCXONAIIMX B Marepuagax B YCIOBHX
MPOU3BOJICTBA M JKCIUTyaTallUd U3JIENHA MEXaTPOHUKU U POOOTOTEXHUKU IOJ BO3ACHCTBHEM
BHEUTHUX ()aKTOPOB, UX BIUSHUE HA CTPYKTYpPY (32);

B) METO/IbI OnpeieNieHus] (PU3UKO-XMMHYECKUX CBOWCTB MaTepuaios (33);

r) KiacCHU(UKAIMIO, CBOWCTBA, MAapKHPOBKY W 00JIaCTh MPUMEHEHHS Pa3TUIHBIX
MaTepuajoB, UCMIOIB3YEMBIX B MAIIMHOCTpOeHHH (34);

- YMeTh:



a) 0OOCHOBAaHHO BHIOMPATh OCHOBHBIE M BCIOMOTaTENbHBIE MaTepHalbl HUCXOIS M3
SKCIUTyaTaIlMOHHBIX TpeboBanmii k aetanu (Y1);

0) wuCHoONB30BaTh METOJBl CTAHIAAPTHBIX HCIBITAHUN MO OIpENesieHHI0 (DU3HUKO-
MEXaHUYECKUX CBOMCTB M TEXHOJIOIMUYECKUX IIOKa3aTeleld MarephalioB, MPUMEHSIEMbIX B
U3JICNTUSAX MEXAaTPOHHUKH U poOOTOTEXHHUKH (Y 2);

B) BBINOJHATH pa3IUYHbIe BHJABI TepMHUYECKOW 00paboOTKM MaTepuanoB, JUIs
(dbopMHpOBaHUs CBOICTB NeTaleil, MPUMEHIEMBIX B M3/ICIHUAX MEXAaTPOHHKH M POOOTOTEXHUKHU
(¥3);

- BJAJIeTh:

a) METOJaMU CTaHJAPTHBIX HCHBITAHUI IO OMNPENENICHUI0 (PU3UKO-MEXaHUYECKUX
CBOWCTB M TEXHOJOTMYECKHX IIOKa3aTeNeil MarepuaioB, TNPUMEHSIEMBIX B H3ICIHIX
MEXaTPOHUKH B poboToTeXHHUKH (B1);

0) CIOCOOHOCTBIO BBINMOJNHATH MEPONPUATHS 1O BbIOOpY U 3P (deKTUBHOMY
HCITOJIB30BaHUIO MaTepuaia (B2);

B) CIIOCOOHOCTBIO Y4aCTBOBATh B OPTaHU3AIlMH MPOIECCOB Pa3pabOTKH M W3TOTOBIICHHS
W3JIeNINi MEeXaTPOHUKH B poboToTexHukHu (B3).

4. COAEP) KAHHUE U CTPYKTYPA JUCHUIIJIMHBI

4.1 Coneprxanue pa3aeoB JUCHUNIMHBI

dopma
Kowmme
Ne | HaumenoBanwue paziena Copepxanue pazzaena N TEKYIIETOo
KOHTPOJIS
1 | OcHOBBI HEPreTUKH PaBHOBecHOE 1 MeTacTaOMIbHOE 1.3amwuTa 11/p
(U3NKO-XMIMHYECKIX cocrosiHue. OCHOBHBIE IOHSTHS U U
MIPOLIECCOB. ompezieNieHus: KOMIIOHEHT, CIIaB, MPAKTHYECKHUX
Kpucrannuueckoe cucrema, (hasza, CTpykrypa. ATOMHO- pabor.
CTpOCHHE METAJIIOB. KpUCTAJIIMYECKasi CTPYKTypa METAJJIOB U 2.KonnokBuym
Kpucranmuzanus u CIJIaBOB. DJIeMEHTapHast 3.TectupoBan
CTPYKTypa METAJUIOB U | KpUCTAJIMYECKasl pelieTka METaluIoB. ue.
CILJIABOB. JedheKThl KpUCTAIITNYECKOHN peleTKH 4.9K3aMeH.
MeTaJlI0B. ['oMoreHHas KpucTayuiM3anus.
Kpussie oxnaxaenus. [lomumopdubie
IIPEBPALICHMSL. OIIK-1
2 | ®a3bl u CTPYKTYpa Tunsl B3aMMOJENCTBYSI KOMITOHEHTOB 1.3amura 1/p
METATINYECKUX CIUIABOB: MEXaHUYECKHUE CMECH, TBEP/bIE U
CILIaBOB. pacTBOPBI, XMMUYECKHUE COCTUHEHHUSI. MPAKTUYECKUX
dopmupoBaHue Juarpamma a3oBoro paBHOBecHs, pador.
CTPYKTYpHI CILJIaBOB NpH | mpaBuiio ¢a3. JluarpaMMbl COCTOSHUS 2.Konnoksuym
KPUCTAJIJIN3ALUH. JIBOMHBIX CIIJIaBOB(00Pa3yOLIMX 3.TectupoBan
MEXaHUYECKHUE CMECH U3 YUCTBIX ue.
KOMIIOHEHTOB, C HEOTPaHUYEHHOW 1 4.9k3aMeH.
OTpaHUYEHHOM PaCTBOPUMOCTHIO B
TBEpAOM cocTostHUM). [Tonoxenus
IIpaBHJIa OTPE3KOB.
3 | HAedopmarus u | Bugsl  HanpsbKeHUi. Yopyras u 1.3ammra 1/p
paspylieHre MeTaJJIOB. | IIacTU4eckast JedopManus MEeTalIoB. u
Bnusaue HarpeBa Ha | BnusHue mimactuyeckod negopmanuu Ha OITK-] | MPAKTHYECKHX
CTPYKTYpy ¥ CBOMCTBa | CTPYKTYypy M CBOWMCTBAa MeTajljla, HAKJIEI. pabor.
nepopMHUPOBaHHOTO BnusHue Temneparypbl Ha CTpPOEHHE U 2.KonnokBuym
MeTaJlIa. CBOMCTBA ne(OpMUPOBAHHBIX .3. TectupoBan




Mexauuueckue
CBOMCTBA METAJLJIOB.

MarepuanoB. XoJIoAHas W Trops4as
nedopmarusi. OCHOBHBIE MEXaHHYECKHE
CBOMCTBA U METOJbI UX ONPEICICHHUS.

He.
4.9DK3aMeH.

XKeneso u ero cmimael. | KommonenTs, ¢a3el u  CTPYKTypHBIC 1.3ammra 1/p
Juarpamma JKEJe30- | COCTABISIIONIME  CTalell W YYyT'yHOB. u
uementur. Cranmu u | Jluarpamma cOCTOSIHUH 7KeJIe30-11eMEHTHT. MPaKTUYECKUX
YYT'YHBI. Bnusuaue | @a30Bble  CTPYKTYpHbIE HM3MEHEHHS B pabor..
JIETUPYIOLIUX criaBax Fe-Fe;C mociie 3aTBeplieBaHuUs. 2.KomiokBuym
KOMIIOHEHTOB Ha | Kjaccudukauus CTase. UyryHsl. 3.TectupoBan
HpEBpalICHNA, BinsHue nerupyromux KOMIIOHEHTOB Ha ue.
CTPYKIYPY H CBONCTBa MPEBpAILICHUS, CTPYKTYpY M CBOMCTBa 4.OK3aMeH.
cTajen. CTaJICH.
Teopuss  tepmuyeckoi | [IpeBpaienus heppuTHO-KapOUTHOM 1.3ammTa 1/p
00paboTKH. Buabl | cTpykTypbl B ayCTEHHUT TP Harpese. u
TEPMUYECKON BinusgHue — creneHH — NepeoxXJaXKICHHs MPaKTUYECKUX
00paboTKu CTaJIU. | ayCTEHUTA Ha CTPOEHUE U CBOMCTBA CTAJIU. pabor.
[ToBepxHOCTHAsK MapTeHCuT, ero CTpOeHUE U CBOMCTBA. 2.KonnokBuym
3aKajka. JedexTsl 3akanku U CHOCOOBI  MX 3.TectupoBan
ycTpaHeHus. Buasl u  TexHonorus ue.

TepMHuUecKoil 00paboTku cramm. OTKUT,
HOpMaJTU3aIus, 3aKaka, OTITYCK,
CTapeHHe, MOBEPXHOCTHAs 3aKaJIKa.

4.9K3aMeH.

Xumuko-tepmudeckass | Haznauenue u BU/IBI XUMHKO- 1.KonnokBuym
obpaboTka TEPMUYECKON 00paboTku CTaJu. 2.TectupoBan
ctanu.(XTO). [Ipoueccsl, mnporekatomme npu XTO. ue.

KpaTkass xapakTepucTuka BUJIOB XUMHKO- 3.DK3aMeH.

TepMUYecKol 00paboTku: mnemenTarus, | OITK-1

a30THUpPOBaHUE, LIUaHUPOBAHUE,

HUTPOIIEMEHTALIUS, MOHHOE

A30THPOBAHUE.
Yranepoagucreie u | Knaccudpukarnus U MapKHpOBKa 1.3ammra 1/p
JIETUPOBaHHbIE KOHCTPYKLIHMOHHBIX CTaJIeH: YriIepoauCThie U
KOHCTPYKIIMOHHBIE U JlerupoBaHHble cTanu. Ha3zHauenue wu MPAKTHYECKHUX
CTaJIH: Ha3HA4YeHHE, | TepMUUecKass 00paboTKa yrIepOIUCTHIX U pabor..
TepMuyeckas 0opaboTka | JErHpOBaHHBIX CTaJen. Peccopho- 2.KomnokBuym
u CBOMCTBA. | IPYKUHHBIE CTadM OOIIEro Ha3HA4YeHMUs, 3.TectupoBan
WNHcTpymeHTalIbHBIE HIAPUKOIIOAIIMITHUKOBBIE CTaJIN. ue.
MaTepUabl. WHcTpyMeHTallbHbIE U OBICTPOPEXYILHE 4.9K3aMeH.

CTaJii, TBEpPJblE CIUIABBI U CBEPXTBEP/bIE

MaTepuaibl, MaTepuaibl  aOpa3sUBHBIX

MHCTPYMEHTOB.
[IBetnpie Mmetamisl U | OOwiast XapaKTEPUCTUKA u 1.KonnokBuym
CIJIaBbl, MX CBOWCTBA U | KJaccu(uKauus MEJIHBIX CILJIABOB. 2.TectupoBan
Ha3HAYCHHE. Jlaryam  w  Oponsel.  Knaccudukarus ue.

QIIOMUHUEBBIX CIUIABOB, UX TepMHUUECKas 3.OK3aMeH.

obpabotka. [ledhopmupyemblie U TUTESHHBIE

amoMuHueBble  cmaBbl.  CrmaBel  Ha | OIIK-1

OCHOBE THUTaHa; TepMHueckas oOpaboTka
TUTAHOBBIX CIIJIABOB.

Komno3umnonHbIe u
HeMeTaJJInuecKue
MaTepHUaIbl.

KOMHOSI/IHI/IOHHBIG MaTCpHraJibl.
Knaccugukarus, ux cBoicTsa, noiyueHue
u o0yacThb NPUMEHEHHUS.

1.Komnoxkuym
2.TectupoBan
ue.




Hemerannuueckue MaTepUaIbl. 3.9K3ameH.
Ilonumepsl:  CTpoeHHME U CBOWCTBA.
[InacTmaccel, pe3uHbl, KJI€U, T€PMETHUKHU.

CrekJo: HEOPTraHUYECKOe u
OpPraHUYecKOe, CUTAJUIbI, METAJUTHYECKUE
CTEKJIa.

4.2. CTpyKTypa THCHUIIMHBI
OO6mias TpyA0€MKOCTh JUCHHUILUIMHBI COCTABIISIET 4 3aueTHble eAMHUIBI (144 yaca)

Bun paboter TpynoemMKoCTh, yac
OO, 3 cemecTp
OO0u1asi TPy10€eMKOCTh 144
KonrakTHas paGora: 51
Jlexyuu (J1) 17
Ilpaxmuueckue pabomut (113) 17
Jlabopamopuwsie pabomut (JIP) 17
CamocTosiTeIbHAs pad0Ta, B TOM YHCJIe KOHTAKTHAs 66
CaMocCTOsATeIbHOE U3YUYCHUE PA3/IeIOB 45
CamomnoaroroBka (mpopaboTka W TIOBTOPEHHE JIEKIIMOHHOTO 21

Mmarepuaiga, Marepuaiga y4eOHHKOB UM Y4eOHBIX IMOCOOMIA,
NOJArOTOBKA K Ja0OpaTOpPHbIM M MNPAKTHUYECKUM 3aHATHUSM,
KOJIJIOKBUYMaM, pyOeXHOMY KOHTPOJIIO U T.J.)

IToaroroBka u IMPOXO0KACHUE l'lpOMe)KyTO‘-IHOﬁ arrecranmuun 27

Buja uToroBoro KOHTpoOJIst IK3aMeH

4.3 JleKuMOHHBIE 3aHATHA

No TeMmbl

1 Kpucrammaeckoe cTpoeHre MeTauioB. Kpuctaimmsanus v CTPYKTypa METAJIJIOB U CIIaBOB.

5 ®da3bl U CTPYKTYpa B METAIUIMYECKUX cITaBax. DopMUpOBaHUE CTPYKTYPHI CILIABOB IIPH
KpUCTAJUTH3AIHH.

3 Jedopmanust 1 pa3pynieHrue MeTauioB. BiusHie HarpeBa Ha CTPYKTYpY U CBOMCTBa
nehopMUPOBAHHOTO MeTauta. MexaHNYeCKre CBOWCTBA METAJLIIOB.

4 XKenezo u ero crnassl. Juarpamma xxene3o —eMeHTUT. Ctanu ux Kiaccuukanus. YyryHsl.

5 Teopus Tepmudeckoit 00padboTKu ctaau. Busl TepMudeckolt 00pabOTKH: OTHKUT,
HOpMaJIM3allysl, 3aKajika, OTIYCK.

6 | Xumuko-tepmuueckas oopadorka cramu (XTO).

7 | YriepoaucTele v JeTHpOBaHHbIE KOHCTPYKIIMOHHBIE cTainu. UHCTpyMeHTaIbHbIE MaTEPHAIIBI.

8 | LIBeTHBIE MeTaUIBI M CIUIABBI, KX CBOMCTBA M HA3HAUCHHE.

9 | KoMno3uuuoHHbIE 1 HEMETAJUIMYECKUE MaTepHAIBI.

4.4. JlabopaTopHbIe 3aHATHS

Tema

KauecTBeHHBIN U KOJIMUYECTBEHHBI MUKPOAHAIN3 METAJIJIOB.




Ne Tema

2 | UcnblTaHue Ha pacTsHKEeHUE

3 | Meroas! onpeseneHus TBEPAOCTH

Amnanms AuarpaMMbl COCTOSAHHUSA <«OKEJIE30-YIJIEPOa» U MUKPOAHAIN3 KEJIE30YTIIEPOAUCTBIX
CIIJIaBOB B paBHOBCCHOM COCTOSHUMU.

BrnusiHue CKOPOCTH OXJIaXACHUS HA CTPYKTYPY U CBOMCTBA YIJEPOAUCTBIX CTAJICH IpPHU
5 TEPMUYECKON 00paboTKe

4.5. [IpakTHYecKHe 3aHATUSA

Ne Tema

1 | [IpumeHeHue mnpaBuia OTPE3KOB Ui ONpEAENiCHUS KOHLEHTpauuu ¢a3 Hu
KOJIMYECTBA Kax 10 (a3bl B CIIJIaBE

2 | Onpenenenue no quarpamme Fes-C CTpyKTyphl CTaly U 4yryHa

(%)

PacimmdpoBka Mapok craneit

4 | Boibop 1 xapakTepuCTHKa MaTepuaia Juid JeTalel pa3InyHOro Ha3HAYCHUS

4.6. CamocTosiTeIbHOE M3YUeHHE Pa3/1eJI0B AN CUHUIIIMHBI

Ne Bonpocel, BEIHOCUMBIE Ha CAMOCTOSITENIBHOE U3yYEHHE
/11

1 | 'oMoreHHas KpucTtajuu3anus, CTENEHb NEPEOXJIAXACHU clulaBa. KpuBble OXakKIeHUS
CIUIaBA.

2 | Tunbl B3aUMOAEHMCTBMSI KOMIIOHEHTOB CILJIABOB: MEXAaHWYECKHME CMECH, TBEpAbIE
pacTBOpBl, XMMUUYECKHUE COCIUHEHUSI.

3 | Yopyras u tutactuueckas nedopmanus meramioB. Texctypa aedopmarun. OCHOBHBIC
MEXaHUYECKUE CBOMCTBA M METOABl MX OIPEIEICHUs: TBEPLOCTb, IMPOYHOCTH, yJapHas
BSI3KOCTb.

4 | KomnoHeHTsl, (pa3bl U CTPYKTYpHBIE cocTaBisitomue craneid u uyryHon. Knaccudukanus
CTaJIen.

5 | CymHocTh U MpakTHYECKOe 3HaUeHHE TepMUUYecKor 00paboTku cTaimu. JledekThl 3aKanku
1 c0ocOo0bI MX ycTpaHeHUsl. BUJIbl ¥ TEXHOIOTHsI TEpMHUYECKON 00pabOTKH

6 | Binanue nermpyrommx 3JIEMEHTOB Ha CBoOiicTBa cTanu. Ha3zHaueHwe u Tepmuyeckas
o0pa0oTKa  yIJIEpOJMCTBIX W JIETUPOBAHHBIX CTanel. PeccopHO-pyXKHMHHBIE CTalH
00111ero Ha3HAYeHMs], IAPUKOIIOIIIUITHUKOBBIE CTAJIH.

7 | CnyaBel Ha OCHOBE THTaHAa; TepMHUuyecKas oOpabOTKa THTAHOBBIX CIUIaBOB. L{MHKOBBIE
aHTU(PHUKIIMOHHBIE MaTEPUAIIbI.

8 | Knaccudukanus KOMIO3UIIMOHHBIX MaTepuanoB. [lmactmaccel. ['a3oHamoJiHeHHBIE

9JIAaCTOMCPEIL. Merannuueckue cTeKia. HOHI/IMOpq)HLIe MOI[I/I(I)I/IKaI_[I/II/I




5 OHEHOYHBIE MATEPHAJIBI /151 KOHPOJIA YCIIEBAEMOCTHU U
IMPOMEXXYTOYHOM ATTECTALIUA

5.1. OueHo4Hble MaTepHAIbI VIS TEKYIIETr0
PY0€eKHOT0 KOHTPOJISI YCIIeBAEMOCTH

Texkymuii KOHTPOJb YCIEBAEMOCTH CTYACHTOB OCYIIECTBIISIETCS B COOTBETCTBUU C
OaJUTbHO-PEUTHHTOBOM cucTeMon artectanuu ooydaromuxcs mo OIT BO B KBI'Y. Ceenenus o0
OpraHu3aIy pabOTHI 10 3TOM cHCTEMe MPUBECHBI B TAOIHUIIE.

Ne | KoHTponbHblE MeponpusaTUs | Makc. 6amn ( pacmpen.)
3 cemecTp

1 ITocemenne 3aHATHIA 10(3+3+4)

2 | KonnokBuym 18(6+6+6)

3 TecTtupoBaHue 18(6+6+6)

4 | 3ammTa 1a00paTopHBIX paboT 24(8+8+8)
Hroro 70

KosustokBuymblI

KomtokBuymbl IIPOBOAATCS IO  BOIPOCAaM, BBIHOCUMBIM Ha  IIPOMEKYTOYHYIO
arrectanuio. [Ipy 3TOM Ha KaKABIH U3 TpeX pyOeKHBIX KOHTPOJIBHBIX MEPOTPUSTHIA BHIHOCUTCS
OJlHA TpPeTh BONPOCOB M3 oO0miero uucia K H9K3aMeHy. [loaroroBka K KOJUIOKBUYMY
OCYIIIECTBJISIETCS IO MaTepHasaM JIEKIHH, 1a00paTopHbIX pabOT U OCHOBHOM U JAOIOJIHUTEIBHON
JUTEPATYphl, PEKOMEHYEMOH 10 JUCLIUILINHE.

TecTbI
Jlis  TeKkymero KOHTPOJS YCIENIHOCTH OOyuYeHHUs HCIONb3YIOTC pa3padoTaHHBIE

aTTECTAllMOHHbIE  M€IarOTUYECKHE H3MEpUTENbHbIE MaTepuaybl I  KOMIIBIOTEPHOTO
TECTUPOBaHUS (TecTOBbIE 3a7aHus1). CTpyKTypa MaTepuaioB IpUBEACHA B TaOIUIIE.

Ne Tema KonnuectBo
TEMBI 3aJjaHUN
1 Kpucrannmueckoe crtpoenue wetaioB. Kpucrammmzauus u 43
CTPYKTypa METAJUIOB U CILIABOB.
2 @a3pl U CTPYKTypa METANIMYECKHUX CIUIaBOB. POpMHpOBaHUE 56
CTPYKTYPHI CIIJIABOB MPU KPUCTATUTU3AIIHH.
3 Hedbopmarusi U paspylieHre MeTayioB. BnusHue HarpeBa Ha 47

CTPYKTYpy H cBOiicTBa  J1e(hOPMUPOBAHHOTO MeTaIa.
MexaHnueckre CBOMCTBA METAILIIOB.

4 XKene3o n ero cruasbl. [narpamma sxene3o-neMeHTUT. Cranu u 118
YYT'YHBI.

5 Teopust Tepmuueckoir 00paboTku cranmu. Bujsl Tepmuueckon 131
00pabOTKHU CTaIIH.

6 Xumuko-repmuueckas oopadorka craiu (XTO). 53

7 VYraepoaucTtele M JIETMPOBaHHBIE KOHCTPYKLMOHHBIE —CTaJIu: 83
Ha3Ha4YeHHe, TepMHUecKas oOpaboTka u CBOIiCTBa.
WHcTpyMeHTalIbHBIE MaTEPHAIIBI.

8 [{BeTHBIE METAJIIIBI M CIUIABBI, UX CBOKMCTBA U Ha3HAYEHUE. 52

9 KOMHOBI/IHI/IOHHBIC U HCMCTAJUIMYCCKUC MAaTCpHaAJIbI. 47




\ Hroro

630

IIpuMepbI TECTOBBIX 3aJaHU A

1 3axkpeimasn popma mecmogozo 3aoanusn

1 OT™MeTbTE TpaBUWIbHBIN OTBET
Wuaekc 3amTpuxoBaHHOM KpUcTaiorpaduieckoi mIOCKOCTH:
I

1 110
0 111
M 010
1 001

2 OTMeTbhTe IPaBUIIBHBIA OTBET

KpI/ICTaHHI/I3aHI/IH YUCTOI'0 METaJlJIa COOTBETCTBYCT YHaCTKY rpa(bI/IKa:

o

©,

03
M 2
L1



3 OTMeThTE NpaBUIIbHBINA OTBET
Cramp 60 mociie 3akajdkv J0 KOMHATHOM TEeMIEpaTypbl CO CKOPOCTBIO OObIeit
KPUTHYECKON UMEET CTPYKTYPY
Ul mepawur

I copbur
1 maprencur

M mapTeHCHT + 0CTATOYHBIH AyCTEHHT

4 OTMeTbTe IPaBUIIbHBIA OTBET

IloAImMMMIHUKOBOM CTAJIBIO SIBIISIETCS
] P18

O V8
M 1Ix4
] Cr.5

5 OTMeTbTe NPaBUIIbHBIN OTBET
Teepapiii crtaB T15K6 congepkut kapOuaa Bosibppama
6%

L 15 %
L 21 %
M 79 %

L] mo MapKe OIpeCACIUTb HCIIb3s

2 Omkpoimas gpopma mecmogozo 3a0anus

1 Jlononuure

3aBHUCHUMOCTB CBOMCTB KpUCTaJIa OT KPUCTAIIIOTPapUUECKOTO HAPaBICHH

Ilpasunvrvie sapuanmol omeema: AaHU30TPONUSA

2 JlonoyiuTe

OnHoponHasi  cocTaBHash 4YacTh  CHUCTEMBI, HWMEIOIIAas  OJAMHAKOBBIM  COCTaB,
KPUCTAJUTMYECKOE CTPOCHHE, arperaTHOE€ COCTOSTHHE, CBOWMCTBA, TPAaHUILy pa3jiefia COCTaBHBIX
yacrew ....

Ipasunvruvie sapuanmol omeema: (Ppa3za

3 JlononHute

CBoiicTBO MaTepualia TepsSThb BSI3KOCTb M XPYNKO pa3pyliaTbCsi MpPU MNOHUKEHUHU
TeMITepaTyphl

Ilpasunvruvie sapuanmol omseema: XJAAAHOJOMKOCTb

4 JlonosHuTe

TBEpaslii pacTBOp yriepona B o — Fe

Ilpasunvrvie sapuanmol omseema: peppur;

5 JlonoaHute
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[Iporniecc m3MeHEeHHsI TOHKOM CTPYKTYPhI M CBOMCTB MaTepualia Ipu Harpese 0e3
U3MEHEHUS MUKPOCTPYKTYPHI 1e(pOPMHUPOBAHHOTO METAILIA ...
IIpasunvnvle sapuanmul omeema: BO3BPAT;

3 (DOlel mMecmogvixX 3a0aHuil HA COOMEEenCmaeue

1 CooTBeTcTBHE MEXy HAUMEHOBaHHEM Jie(heKTa U ero KiaccupuKamen

MMOBEPXHOCTHBIN rpaHuIia 3epHa, Gasbl
TOYCYHBIN BaKaHCUS

00BbEeMHBIH TpeuIMHa, nopa
JIMHEHHBIN JUCIIOKALUs

2 CooTBeTcTBHE MEXAy OOO3HAYEHHWEM IIKaJIbl M3MEPEHUS TBEPIAOCTH B METOJIE
Pokseruta u npenesnoM u3smMepeHust

A 70-93
B 25-100
C 20-67

3 CoOTBETCTBHE MEXAY CEUEHUEM CIUIaBa A-A Ha IuarpaMMme COCTOSIHUSI U KPUBOM
OXJIQXKICHUS

A t

i

A

)
.




i

i

4 CooTBeTCTBUE CTPYKTYPHI CILIaBa JUArpaMMbl JKeIe30-1eMEHTUT KOHLIEHTPALHOHHOMY
MHTEpPBAJly €€ CYIECTBOBAHUS

0,02-0,8 % I+
0,8 % I
0,8-2,14 % I1+11
2,14-4.3 % I+ 10+ J1
43 % bl
4,3-6,67 % I+ JI

5 CooTBETCTBHE MEXAY HAUMEHOBAHHUEM JIATYHU U €€ MapKon

JBOIHast ogHO(Da3Has J190
JBOIHas1 1ByX(a3Hast JI60
JerupoBaHHas nepopmupyemas JIA77-2
JIETUPOBaHHAsI TUTEHHAS JI4oC

4 ®0pM(l mMecmoebix 3a0aHUll Ha ycmanoeJjienue npaeuﬂbnoﬁ noC1e008amenbHOCHU

1 TlocnmemoBaTenbHOCTh BO3PACTAHUS CKOPOCTH OXJIAXKACHHUS TIPH TEPMHUUICCKOM
00paboTke

1 oTxxur
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2 oTHycK
3 HOpMaJIU3alus
4 3akanka
2 IlocnenoBaTenbHOCTh PACIIOJIOKEHUS CTPYKTYP MO CTETICHH YBEITUYCHUS

HEPAaBHOBECHOCTHU

1 mepiut
2 copout
3 TPOOCTHUT
4 OedHUT
S MapTeHCUT
3 IlocnenoBaTeIbHOCTh BO3PACTAHUSI TETNIOCTOMKOCTH HHCTPYMEHTAIBLHOTO MaTepHalia

1 yrnepoaucTeie 1 HU3KOJIETUPOBAHHBIE CTAIN
2 OBICTPOPEXKYILIUE CTATH

3 TBepbIE CILIABEI

4 cBepXTBEpbIC MaTEPHAIIBI

4 TexHojiorn4eckas IMOCJICA0BATCIIbHOCTD U3I'OTOBJICHUA PC3MHOBBIX U30EITUMN

1 mracTukanys
2 cMeNIMBaHHUE
3 popmoBaHue
4 ByJIKaHU3ALM

5 IlocnenoBaTeIbHOCTh ITOBBIIICHUS TBEPAOCTH APCBCCUHDBI

1 enb

2 Oepesa
3 opex

4 s1610Hs
5 Oyxk

JlaGopaTopHnas padora

B Mmeroamnueckux ykazaHUsX K Ja00paTOpHBIM paboTaM NMpPHUBENEHBI LIeJb U MporpaMMa
paboThl, OCHOBHBIE METOAMYECKHE YKa3aHUs K MX BBINOJIHEHHUIO, COJEp)KaHHE OTueTa,
KOHTPOJIBHBIE BOIIPOCHI M CIIMCOK PEKOMEHAYEMOM JIUTEPATYPBI.

3agauu

3aiayn pemaTcs Ha MPaKTHYECKUX 3aHATUSAX U HAa KOHTPOJIBHBIX padoTax B paMKax
0ayuIbHO-PEeUTUHTOBBIX MeponpusaTuil. [Ipumeps! 3a1au:

3amaua 1. [l »eMEHTOB LEMHBIX Mepenad BoiOpaHa cTaib 45. OnucaTh CTPYKTYpy U
CBOICTBa CTaau B PaBHOBECHOM COCTOSIHUU. OOOCHOBAaTh M HA3HAYUTH PEKUM TEPMHUECKON U
XUMHKO — TEPMUYECKOH 0OpaOOTKM JJIsl MOBBIMIEHUS! WU3HOCOCTOMKOCTH DJIEMEHTOB IepeaayH,
OIKCATh MPOLECCHI MPOUCXOAIINE TPH 00pabOTKE U YPOBEHB JOCTUTaEMBIX CBOMCTB.



3amaua 2. B pesynbraTte TepMHUECKOW OOpabOTKM TPYKUHBI JOJDKHBI TOJIYYUTh
BBICOKYIO yNpyrocth. Jlms wx wusrotoBiieHus BbiOpaHa ctanmb SOX®DI'A. VkazaTe cocras,
Ha3HAYUTh U 00OCHOBATh PEXXHUM TEPMHUUYECKONH 00pabOTKH, OOBSCHUB BIMSIHUE JETUPOBAHUS HA
IpPEBpalliCHHs], NPOMCXOJAIINE IpU TepMHUecKod oO0paboTke npaHHOM cranu. Omnwucarb
CTPYKTYPY U CBOMCTBA MPY>KUH MOCIE TEPMUUYECKONH 00pabOTKH.
3angaua 3. /I U3roToBIEHUS NOJIINITHUKOB U IPYTUX TPYLIUXCS AeTanel, paboTarommx
B pPEXUME CaMOCMa3blBaHUS MCHOJIb3yeTcs noiauamua. OnpenenuTbh TUI IIACTMACChl I10
XapakTepy CBs3YyMOLIEro M cocraBy. [IpousBectu kiaccu(uKalnuio IMOJUMEPHOW OCHOBBI IO
MOJICKYJISIPHOM Macce, TPOUCXOXKICHHI0, crnoco0y o0pa3oBaHMs, COCTaBy, CTPYKTYpE,
nojsipHoctd, (asoBomy cocraBy. OmnmcaTh C€OCTaB M KOMIUIEKC (DU3MUECKUX CBOWCTB
NOJMaMHU/Ia, CIOCO0 U3TOTOBJICHUS U3 HETO JeTaJeH.
3agaua 4 [l M3roToBIEHMs BKJIAJBILIEH MOMIMIMITHUKOB CKOJIBXEHHUS KOMIIPECCOPOB
ucnoiaesyercs cmiaB b83. OnpenenuTs rpymiy cijiaBa 10 Ha3HAUYEHUIO, COCTaBY U CTPYKTYpE.
Omnucare CBOWCTBA U CTPYKTYpPY CIUIaBa, BJIMSHUE HA HHUX JIETUPYIOLIUX 3JIEMEHTOB, CIOCOO
U3TOTOBJICHMS JIeTallen
3agada 5 B MalIMHOCTPOEHUH IIMPOKO UCIIOJIB3YIOTCA YepBsadHble nepenadu. [lonodpars
MaTepuail 4YepBAYHOIro KoJjieca. YKa3aTh COCTAB CIUIaBa U €ro IPYIITY 0 XUMUYECKOMY COCTaBy,
CTPYKTYpE, TEXHOJIOTHYECKUM CBOicTBaM. Onucarh CTpYKTypy M CBOWCTBA CIUIABa, BIMSHUE Ha
HUX JICTHPYIOIINX JJIEMEHTOB.
3agaua 6 IlomoOparh Mmarepuan JUisl cepAeYHHMKOB TpaHchopmaTopoB. OOOCHOBAThH
TpeOOBaHUS K MaTepuaiy, ONHCAaTh €ro COCTaB M CBOMCTBA C IOMOLIbIO KOJUYECTBEHHBIX
XapaKTepUCTHK, IPUBECTH MPUMEPbl MAPKUPOBKHU JTAHHOT'O KJlacca MaTepUuasoB B 3aBUCUMOCTH
OT TEXHOJIOTHH U3TOTOBIICHHUS.
3agaua 7 [l M3roTOBJICHHUS JeTajlell MOAUIMIIHUKOB KAayeHHs HCIIONIb3YyeTCs CTajb
[IX15. VYka3are coctaB, 00OCHOBaThb W HA3HAYUTh PEKAM TEPMHUYECKOH OOpabOTKU ¢
yKa3aHHEM BIIMSHUA JETUPYIOIIUX 3JIEMEHTOB Ha MPEBpAIlIEHUs B CTAIM IPU TepMOOOpaboTKe.
Onucatb MUKPOCTPYKTYPY U CBOMCTBA CTAJIU MOCJIE TEPMOOOPAOOTKH.
3agaua 8 Ilpum co3maHuM yJABTPA3BYKOBBIX YCTPOMCTB Majod MOIIHOCTH IS
M3TOTOBJICHUSI M3JlydaTesled HCHOJb3yeTcsl IMbe3okepaMuka. Onucarb sBJIEHHE M MEXaHU3M
nbe303((ekra, cocTaB U CTPYKTYpY MaTepuana, TEXHOJIOTHIO MOJyYeHUs Mbe30KepaMHUUECKUX
U3JIydaTesnen.
3agaua 9 JIns M3roTOBIIEHMS YEPBSYHBIX BaJOB HcHoib3yeTcs ctainb 20. Onpenenuts
Ipynmny craiu, Kilaccu(UUIUpOBaTh IO CHOCOOY MOJIyYE€HUS U CTPYKTYpe B DPaBHOBECHOM
coctosHuu. OOOCHOBaTh M HA3HAYUTh PEXXUM OOpaOOTKM JUIsl MOJYYEHHUSI BBICOKOM TBEPAOCTH
MOBEPXHOCTU M HEBBICOKOW cepaueBuHbl. Onucarh CTPYKTypy M CBOMCTBAa CTalud HOCTe
00paboTKH, pacIIMPUTh HOMEHKIIATYPY AeTanei, U3roTaBIMBaeMbIX U3 JaHHOM cTau.
3amaga 10. BoluepTuTh auarpammy jkene30-kapOuj Kele3a, yKa3aTb CTPYKTYpHBIE
COCTaBJIAIOLIME BO BCEX OONACTAX JUarpaMMbl, ONMUCATh MPEBPAIIEHUS M IOCTPOUTH KPHUBYIO
oxJlaxaeHus (C mpuMeHeHueM mpaBui (a3) ms crasa, coaepxkainiero 1,8 % C. Ctpykrypa u
HAMMEHOBAHKE CIITaBa IPU TemmepaType Hinke 727°C.
3amaga 11. IlpuBecTM HauMEHOBaHME W BBINOJIHUTH paclIM(POBKY 0003HAUEHUS
gyrynos: CH 35, BU100, KY 35-8, KU 80-1,5, AUC-2, AUB-2, AUK-2, UC17, UC15M4, UX28,
YCs, YH1531I, YH11T'7111.
3amaua 12. IlpuBecTM HaMMEHOBAHHWE M BBINOJHUTH PACHIMPPOBKY OOO3HAYCHMS
craneit: 0912C, 10XCH/, 17T2A®b, 15X, 18X2H4MA, 40X15H7T7®2MC, 03H18KOMST,
60CT’, S0X®DA, 30XI'CH2A, 95X 18I1I.
3amaga 13. IlpuBecTM HauMEHOBaHHME W BBINOJIHUTH paclIU(POBKY 0003HAYEHUS
craneit: 40X13, 08X17T, 12XI18HI0T, O03X18H12, 10X14I'14X4T, 03X20H16ATI®6,
08X18I'8H2M2T.
3amaua 14. IlpuBecTH HaMMEHOBAaHUE M MPOBECTU PACHIM(PPOBKY 0003HAUEHUS CTAJICH:
P9, PO®S5, PO9M4KS, P18K5®2, PSM3K6C.
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3amaua 15. IlpuBecTH HaMMEHOBAHWE M BBINOJHUTH PACHIMPPOBKY 0003HAUCHHS
crutaoB: BK3, BK25, T30K4, T5K10, TT8K6, TT10K8

3amaua 16. IlpuBecT HaMMEHOBAaHHME M BBINOJHUTH PACIIUPPOBKY O0O0O3HAUCHHS
cruao : JI63, JI80, JIC 59-1, JDKMn 59-1-1, JIAXK 60-1-1, JII{16K4, JILI40Mu3K,
JIL23A6K3Mn2, JIL38Mu2C2.

3amaua 17 IlpuBecTM HaMMEHOBAaHUE M BBIIOJIHUTH PACHIU(POBKY 00O3HAUCHMS
crmaBoB: AMiuM, AMr, AMrSM, AMr6, AMr3H, B96, /118, AK4, JI16M, JI116H, A/133, AKO9,
AK8M, AM4,5.

5.2. IIlpomekyTOYHAS aTTECTALMS

BOHPOCLI K 3K3aMEHYy

1. OcHOBHBIC TIOHATHS M OINpPEACNCHUS: KOMIIOHEHT, CIUIaB, cHcTeMa, ¢asa,
CTPYKTYypa.
2. ATOMHO - KPUCTAJUIMYECKOE CTPOECHNE MaTepuaioB. biavkHuil, fanbHUN NOPSAIOK.

OnemeHTapHas  Kpucrajuimdyeckas — suyeiika.  OcHoBHble  Tunbl.  Ilepuox — pemerku.
KoopauHannoHHOE 4nCII0.

3. Kpucrannuzanus. M3Menenne cBOOOAHON 3HEPruM B Npolecce KpUCTALIU3ALMH.
KpuBble oXJ1aaeHUs: YMCTOr0 MeTasla.

4. I'ereporenHoe oOpazoBaHue 3apojbiiield. Bennunna 3epaa. Monugunuposanue.

5. Todyeunsle © JUHEWHBIE AE(PEKTHl KPUCTAUIMYECKOW PEHIETKH METaJUIOB.
OcHOBHBIE XapaKTEPUCTUKH KPAaeBOM IUCIOKALMU: IIJIOCKOCTh CKOJIBKEHUS, SKCTPAIIOCKOCTD.

6. [ToBepxHOCTHBIE JEPEKTHl KPUCTALIMIECKOW CTPYKTYphl. OCHOBHBIE AJIEMEHTHI

CTPYKTYpHI (3epHO, OJIOK, (parmMeHT, OOJBIICYIJIOBbIE M MAaJOYIJOBbIE T'PaHHUIIBI). MeTomabl
WCCJICIOBAHMSI MUKPOCTPYKTYPBI METaJLIA.

7. [TonumopdHbIe mNpeBpalleHus] MeTaIOB. TBepiable pacTBOPHI 3aMEIICHUS U
BHEJIPCHUSI.

8. IIpouecc kpuctamnuzanuu u Gpa3zoBsie IpeBpanieHus B craBax. [Ipasumno ¢a3 ['nboca.

9./lnarpaMMBbI COCTOSIHHSI JIJISI CIUTABOB, 00pa3yIONIMX MEXaHHMYECKHE CMECH W3 YHCTBIX
KOMITOHEHTOB.

10. [Tonosxenus npaBuiia OTPE3KOB.

11. JlnarpamMma COCTOSIHHSI CIUIaBa C OTPaHUYEHHONW PACTBOPUMOCTHIO B TBEPAOM
COCTOSIHUH.

12. JluarpaMma COCTOSTHUSI CIIJlaBa C HEOTPAaHWYCHHOW pacTBOPUMOCTHIO B

TBEP/IOM COCTOSIHUHM (Jrarpamma ¢ 3BTEKTUKOMN).

13. Buael HampspkeHuid. Ymopyras M [jacTuueckas Jedopmaius. 3aBHCHMOCTh
MIPOYHOCTH OT MJIOTHOCTHU JUCITIOKAITHH.

14. Xpynkoe U BA3KOe paspylieHue. XJIaJHOJIOMKOCTh Mmatepuana. I[lopor
XJIATHOJIOMKOCTH.

15. Bo3Bpar u nonuronusanus. Pekpuctamnuzamnus. XonoaHas u ropsdast 1edopmMarius.

16. MexaHu4eckre CBOMCTBA, OMPe/IEsieMbIe IPU CTATUYECKUX UCTIBITAHUSX.

17. TBepaoctb MeTamioB. CyIIHOCTh U OCHOBHBIE METO/bI U3MEPEHHUS.

18. Mexanuyeckue CBOMCTBA, OMPEAEIIeMbIE TPU JUHAMHUYECKUX UCTIBITAHUSX.

19. Mexanuveckre CBOMCTBA MPU MUKINYECKUX Harpy3kax. JKuByuecTb MeTasia.

20. MeTtoas!l OBBIIEHNS IPOYHOCTH MATEPUATIOB.

21. luarpamMma xene3o-1ieMeHTHT. OCHOBHBIE (ha3bl TUarpaMMBI.

22. Jlmarpamma >kene30-ueMeHTUT. [IpeBpamieHuss npu OXJaXIECHUH B JUAINa30HE
KOHILIEHTpauuu: yraepoaa, %: 0,02-0,8; 0,8; 0,8- 2,14.

23. Jlmarpamma >kene30-UeMeHTUT. [IpeBpamieHuss mpu OXJaXIECHUU B JHANA30HE
KOHIIEHTpaluu yraepoja, %: 2,14 -4,3; 4,3: 4,3- 6,67.



24. OcHOBHbIE TpUMECH B CTaIW. BiusHue yriepoja Ha MEXaHHYECKHE CBOMCTBA
(kauecTBEHHO) cTain. KpacHOIOMKOCTh CTalu.

25. BiausHue Nerupyromux 3JIEMEHTOB Ha JuarpaMMy COCTOSIHMS ciuiaBa. J(uarpamma
COTPBITOH Y- 00JIACTBIO.

26. BiausHue Jerupyromux 3JIEMEHTOB Ha JuarpaMMy COCTOsSIHMS ciuiaBa. J(uarpamma
COTKPBITOH - 00JIaCThIO.

27. Knaccuduxanus ayryHosn. I'paduruzanus. bensie uyryHsbl.

28. Cepbie uyrynel. Kiaccudukanus 1o CBA3aHHOCTH YIJIEpoJa M Marepuainy
ocHOBBI.MapkupoBka. O01acTh MPUMEHEHHSI.

29. KoBkue 1 BRICOKONIPOYHBIE YyTyHBI. MapkupoBka. O0acTh TPUMEHEHHUS.

30. OcHOBHBIE ITPEBpAILICHHS B CTAIN IPU TEPMHUYECKON 00paboTKe.

31. IlepBoe ocHOBHOE TIpeBpaieHue B cranu (oOpazoBanue aycteHura; [[—A).

32. Bropoe ocHOBHOE mpeBpaileHue B cranu (pacmnan aycrenuta; A—II). duarpamma
U30TEPMHUYECKOrO MPEBPALICHUs ayCTCHUTA.

33. TpeTbe 0OCHOBHOE IPEBpAIICHUE B CTAJIN (MApPTEHCUTHOE IIpeBpalieHue; A—M).

34. YerBepToe OCHOBHOE IIPEBpAIlCHHE B CTaNU (TIpeBpalieHus npu otinycke; M—II).

35. Knaccudukanus BUI0B TepMHUECKON 00paOOTKHU, HX ONPEICTICHHS.

36. Omxur | pona. Haznauenue u kiaccudukanms.

37. Orxur 1l pona. Haznauenue u knaccudukanus. Hopmanusanus.

38. 3akanka. OCHOBHbIE TapaMeTPhI IIpoLecca.

39. 3akanMBaeMOCTh U IPOKAIUBAEMOCTh CTAJIH.

40. Otnyck cranu. Buael 1 Ha3HAYeHUE.

41. Xumuko-repmudeckas oopadorka (XTO). [Iponeccsr mexannzma XTO.

42. Ilementauus. Bunel n Ha3HAUEHME: CTPYKTYPA IEMEHTHPOBAHHOIO CIIOSL.

43. AzotupoBanue ctaiau. Busael 1 Ha3HaueHHUE: CTPYKTYpa a30TUPOBAHHOTO CIIOSL.

44. llnanupoBanue craau. HutpouemeHnranus.

45. [loBepxHocTHas 3akayika cTajid. BelIcOKOYacTOTHAs 3aKajKa.

46. VYruepoaucTble KOHCTPYKUMOHHBIe cTanu. Kiaccudukauus, MapkupoBka H
00JacTbIpUMEHEHUS.

47. JlerupoBaHHbIE KOHCTPYKIMOHHbIE cTanu. Kiaccudukanus, MapKupoBKa U
o0nacTbIpUMEHEHUS.

48. PeccopHO-IIPYKMHHBIE U [APUKOMOAIIUITHUKOBBIE CTAIIH.

49. Kopp0o3uOHHO-CTONKHE U KAPOCTONKHE CTAIM U CIUIABBI.

50. ’KapornpouHsle cTaJlu U CIUIABHI.

51. Beibop cramu ang jgeranedl MamMH. OKCIUIyaTal[MOHHBIE, TEXHOJIOTMYECKUE
UPKOHOMHMYECKHE TPeOOBaHUS.

52. nctpymenTanbHble cTanu. Kinaccudukanus u MapkupoBKa.

53. Tepaple crnaBbl. Knaccudukanus, MapkupoBKa 1 06J1aCTh TPUMEHEHHUS.

54. CBepxTBepable MaTepuanbl. Matepuasnsl abpa3suBHBIX HHCTPYMEHTOB.

55. Menp 1 ciuiaBbl Ha ee OCHOBE. MapKUpoBKa U 00J1aCTh IPUMEHEHUS.

56. Knaccuduxkanus u TepMudeckas 00padoTKa alFOMUHUEBBIX CIUIABOB.

57. dedhopMupyemble aTtOMUHUEBBIE CIUIABbI, YIIPOYHSIEMbIE TEPMUYECKOM
00paboTkoil. [[ropaitoMHUHBI.

58. JIuTeitHble aIFOMMHMEBBIE CIUIaBbl. CHIIyMUHBI.

59. CrutaBbl Ha OCHOBE TUTaHA, UX TepMUYeckas 00paboTka.

60. AHTU(QPUKINOHHBIE (TTOAIINITHUKOBBIE) CIIJIABHI.

61. KoMIIO3UIIMOHHBIE MaTEPHAIIBI C METAUINYECKON MaTPULIEH.

62. [loHaTHEe 0 HEMETAIMYECKUX MaTepraiax U KIacCU(PHUKAIHS MOTUMEPOB.

63. [Tonmumepsl: cTpoeHUe, MOTMMEPHU3ALIHS U TTOJIMKOH/ICHC AU, CBOMCTBA.

64. TepmonnacTUUHBIE MJIACTMACCHI.

65. TepMOpeaKTUBHBIE IJIACTMACCHI.

66. I'a30HanOTHEHHBIE TIACTMACCHI.



67. O61mue cBeieHNs, COCTaB U Kiaccu(uKalus pe3Hu.
68. O0mMe cBeIeH s, COCTAaB U KJIACCH(PUKAIIHS TUIEHKOOOPa3yIOIIUX MaTePHUAaJIOB.

69. Heopranuueckue K€U U TEPMETHKHU.

70. I'padut 1 HEOPraHUUYECKOE CTEKIIO.
71. Cutaisl (CTEKJIOKPUCTAINIMYECKUE MATEPUAIIBI).
72. Kepamuueckue U3aenusi.
73. MeTtamundeckue cTekiia (aMop@HbIe CIIaBBI).

6.METOJINYECKHUE MATEPHAJIbI, OITPEJIEJISIIOIIUE ITPOLE/YPbI
OLIEHUBAHUSA 3HAHUI, YMEHUM,

HABBIKOB U(MJIN) OIIBITA JEATEJIBHOCTHU

6.1. Pe3yJ’IbTaTLI O0CBOCHUHA y‘leﬁHOﬁ AUCHUIIJINHBI, ITOAJIC/KAIUE IIPOBEPKE

Kontpompyemble | Pesynbrarsl 00yueHus OcHOBHBIE TIOKA3aTeNN OneHouHbIE
KOMIIETEHLINU (0OBEKTHI OIICHUBAHMUS ) OLICHKU PE3YJIbTaTOB CpeacTBa
(dactp
KOMITCTCHIIHI )

OIIK-1.1 31 [Tepeuncnenune obnacreit KomnokBuym
AHanusupyer 3HaTb 00J1aCTH IIPUMEHEHHUsI COBpeMeHHbIX | IIpakTnueckoe
3aJjaud,  BBIJENSACT | IPUMEHEHUS MaIIMHOCTPOUTEIbHBIX 3aHATHE
0a3oBbIe pa3IMYHbIX MaTepuaios, obnanamomux | TectupoBaHue
COCTaBJIAIOLIME M | COBPEMEHHBIX Pa3INYHBIMU OK3aMeH
noa0UpaeT METOMABI | MaTEPUAIOB IS MEXaHUYECKUMU
peLeHus W3TOTOBJICHUS IeTajlel, | CBOMCTBaMH.
€CTECTBEHHBIX HAYK | UX COCTaB, CTPYKTYpy U | XapaKTepUCTHKa COCTaBa,

U MaTeMaTUKH CBOHCTBa CTPYKTYpPBI M CBOMCTB 3TUX
33 MaTepUasoB.
3HaTh METO/BI [Tepeuncnenue
ornpezeneHuss GU3UKO- | MEXaHMUYECKUX CBOWCTB
MEXaHUYECKHUX CBOWCTB | MaTe€pHalIOB. Komnoxksuym
MaTepUaIoB. XapakTepucTUKa METOI0B TectupoBanue
Y1 OIIPEEIICHUS CBOWCTB, JlaGopatopHas
YMeTb 000CHOBAaHHO OoTMeYast MPU TOM pabora
BbIOMPATh OCHOBHBIE U | IPEUMYILECTBA U OK3ameH
BCIIOMOTaTeNIbHbIE HEJO0CTaTKU KaXKI0ro
MaTepuaisl ucxons u3 | merona. CoorsercTBre Komnoxksuym
9KCILTyaTal[MOHHBIX METO/]1a UCTIBITAHUS [IpakTuueckoe
TpeOOBaHU K leTanu. | MaTepualla yCIOBUSIM 3aHsTHE
B2 JKCIUTyaTaluy JETaJIH. TectupoBanue
Brnanets crmocoOHOCTBIO | YMeHHE NPaBUIIbHO U OK3aMeH
BBIITOJIHATh 000CHOBAHHO BBIOMPAThH
MEPOIPUATHSI 110 OCHOBHBIE U
BBIOODY U BCIIOMOTaTeIbHbIE
s pexTuBHOMY MaTepHalIbl IS
HCIIOJIb30BAHUIO M3TOTOBJIEHUS IeTalIen Komnoxksuym
MaTepuasoB. MaIIiH C y4eTOM [IpakTuueckoe
34 AKCILTyaTallMOHHBIX 3aHsTHE
3Hatb Kiaccupukanuoo, | TpeOoBaHUM, TecTtupoBanue
CBOMCTBA, MAPKUPOBKY | KOHCTPYKLIUOHHOM OK3aMeH
1 00JacTh MPUMEHEHUS | IPOYHOCTU U
pa3IMYHbIX HKOHOMUYECKHUX




MaTepUasos,
UCIOJIb3yEMBIX B

IIOKa3aTelieH.
O06namanune criocoOHOCTBIO

MalIMHOCTPOSHUH BBITIOJHATH 33/1a4U 110
BBIOOPY 1 (D PeKTUBHOMY Komnoksuym
UCTIOJIb30BaHUIO [IpakTuyeckoe
KOHCTPYKLUUOHHBIX U 3aHsATHE
WHCTPYMEHTAIBLHBIX TectupoBanue
MaTepuasos, DK3amMeH
00ecTeynBarOIUX
HAJCKHYIO paboTy U3/eNus.

[TpuBecTH Kkiaccudukanuio
MaIIMHOCTPOUTEIBHBIX
MaTepuaioB, TPUBOIS
MIPUMEpPHI Pa3IUUHbIX
Mapok. IIpuBeneHHble
MapKu MaTepuaioB
pacmdpoBaTh U JaTh UM
XapaKTePUCTHUKY C TOUKU
3peHUst CBOMCTB U 00acTH
WX UCIIOJIb30BAHMUS.

OIIK-1.2 32 W3noxenune puznyueckoit KomnokBuym
Cnocoben 3HaTh (PU3NUECKYIO CYIIIHOCTH SIBJICHU, TectupoBanue
BOCIIPUHUMATh  H | CYIIHOCTb SIBJICHUH, MPOTEKAIOIINX B JlaGoparopHas
MPUMEHSITh MIPOUCXOJISIINX B MaTepuaiax mnoj paboTta
OOIIENH)KEHEPHbIE | MaTepUaliaX B YCIOBHUAX | BO3JEHCTBHEM BHEITHHX DK3aMeH
3HAHUA IpH | MPOU3BOJICTBA U (bakTOpoB (MEXaHUYECKUX,
pelIeHNH 3a1ad B | AKCIUTyaTallMH U3JEIUN | TEPMUYECKUX U Jp.).
obnactu MEXaTPOHUKH U HeoOxonumo yBsizaTh
MEXaTPOHHUKHU U | pPOOOTOTEXHUKH TIO]T M3MEHEHHE CBOWCTB
POOOTOTEXHUKH BO3/ICHCTBUEM MaTepuasoB CO
- BHEITHUX (DAaKTOPOB, UX | CTPYKTYPHBIMHU

BIIUSIHUE HA CTPYKTYPY. | OCOOCHHOCTSIMH.

Y2 YMeHue BeIOUparh
YMeTb ucronbp30BaTh COOTBETCTBYIOIIUN BUT KomnokBuym
METOJIbI CTaHAPTHBIX CTaH/IAPTHBIX UCITBITAHUN TectupoBanwue
WCIIBITAHUHN TIO 0 OMPEICTICHUIO JlaboparopHas
OTIpeIeNIEHUI0 (PU3UKO- | KOMILIEKCA MPOYHOCTHBIX pabora
MEXaHHUYECKUX CBOWCTB | CBOMCTB, KOTOPbHIE OK3aMeH
Y TEXHOJIOTHUECKUX HAXOJATCS B HANOOJIBIIEH
nokaszaTtesnei KOPPEJSIHIH CO CITY>KeOHBIM
MaTepHajoB, HA3HAYCHUEM JICTAIIN bl
MIPUMEHSIEMBIX B U3JIEHSIX MEXaTPOHUKH U
W3JICTHSIX MEXaTPOHHUKH | poOoTOTeXHUKN OIICHUBATH
1 pOOOTOTEXHUKHU CTEeTNeHb 00pabdaThIBAEMOCTH

B1 JIETaJN TIPU €€
Brnanets MmeTonamu W3TOTOBJICHUH U3 3a1aHHOT0 | KommokBuym
CTaHJIAPTHBIX Marepuaa. TectupoBanmue
WCIIBITAHUHN TIO Hcnonk30BaHne METOIOB JlaboparopHas
ornpeeneHuIo (GU3NKO- | CTaHAAPTHBIX HCTIBITAHUM pabora
MEXaHHYECKUX CBOWCTB | MO ONpPEACTICHUIO DK3aMeH

U TEXHOJIOTHUYECKUX
nokasartelien

Pa3IMYHbIX MEXAaHUYECKUX
CBOMCTB C y4€TOM
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MaTepUasos,
IIPUMEHSAEMBIX B
U3JIETIUSIX MEXaTPOHUKHU
1 poOOTOTEXHUKHU

B3
Brnaners crioco6HOCTBIO
y4acTBOBaTh B
OpraHu3aluu
MPOIIECCOB pa3padOTKH
Y U3TOTOBJICHUS
U3JEJINA MEXaTPOHUKHU
1 pOOOTOTEXHUKHU.

Y3
YMeTb BBINOIHATh
pa3IU4HbIE BUJIbI
TEPMUYECKON
00paboOTKK MaTepuaios,
1 GOPMHUPOBAHHUS
CBOICTB JcTalICH,
MPUMEHSEMBIX B
U3JIEIUSIX MEXaTPOHUKHU
U poOOTOTEXHUKHU

CITy’keOHOTO Ha3HAYCHHUS
JIETalIA B U3JIETIHSIX
MEXaTPOHHUKH U
pobotoTexHukH. BiianeHue
HaBBIKAMU 00PabOTKU
PE3yJIbTaTOB MCITBITAHHH.
OO6naganue HaBbBIKAMH
y4acTHs B OpraHH3aI|H
mporecca pa3paboTKu U
M3TOTOBJIEHUS U3IENHI
MEXaTPOHHUKH U
POOOTOTEXHHUKH Ha
KOHKPETHBIX dTarax
IIPOU3BOJICTBA,
(bOpPMUPYIOITUX KU3HEHHBIH
IIUKJT TIPOAYKIIUH.
O6naganue CrrocoOHOCTHIO
BBITIOJIHATH Pa3IuYHbIC
BUJIbl TEPMHYECKON
00paboTKH JeTaNICH.
YMeHnune 000CHOBaHHO
BBIOMpATh PEKUM
TepMOOOpabOTKH B
3aBHCHMOCTH OT MapKH
CTaJIi ¥ Ha3HAYCHUS
JIETAJIH.

KonnokBuym
[IpakTrueckoe
3aHATHE
TectupoBanue
DK3aMeH

KonnokBuym
TectupoBanue
JlaGopaTopHas
pabora
DK3aMeH

6.2. Illkayia oneHUBaHUS IVIAHMPYEMBIX Pe3yJIbTATOB 00y4eHUs

6.2.1. Texymmii u pyoe:kHbIil KOHTPOJIb

B pamkax tekyuiero u py0oexHoro KOHTpOJIs MO JUCHMIIMHE CTYAEHT MOKET HabpaTh /10

70 6annoB. Pactipeenenue 0amioB MPUBEIECHO B TaOIHUIIE.

[ITxana oueHUBaHUS
Cemectp

0-35 6amnoB 36-50 GamnoB 51-60 GannoB 61-70 OamoB
YactuuHoe ITonnoe ninu | [TonHoe nnm [Tonnoe WIn
MOCEILEHNE 4aCTUYHOE YacTUYHOE YaCTUYHOE
ayJIUTOPHBIX MOCeIeHNE TOCEIICHHE noceleHne
3aHATHUH. Ay/IMTOPHBIX Y TETOHEIX ay/ITOPHBIX
HeynosnerBopuren | 3aHATHI. . 3ansaTui.  [lomHoe
BHOE BbINONIHEHHE | YacTuuHOE saHATHH. TIOTHOE | b6 mvermre u
7a0OpaTOPHBIX U | BBIIIOJHEHHE u | BRIIOJIHCHAC 1 3almTa
NPAaKTUYECKUX 3ammTa 3ammra 7a00paTOpHBIX U
pabor. IInoxas | 1abOpaTOPHBIX M | 7a0OpPATOPHBIX U | MMPAKTHYECKUX
MOJTrOTOBKA K | IPaKTUYECKUX MPAKTHICCKUX pabor.  Beicokue
OasbHO- pabor. paor. MOKa3aTeinu 1o
PEUTHHTOBBIM Y 10BIE€TBOPUTENBH KOJUIOKBUYMaM |
MEPOIPUSITHSIM. bl TOKA3aTENH 110 | Xopoume TECTUPOBAHUSIM.
CryneHt HE | KOJUIOKBUYMAM M | oo oo
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JIOTTyCKaeTCst K
MIPOMEKYTOUHOMU
aTTecTaluu

TCCTUPOBAHUAM.

KOJUIOKBUYMaM U
TCCTUPOBAHUAM.

6.2.2. IlpoMexxkyTOUYHASL aTTECTAIUS
OrneHka pe3ylbTaTOB OCBOCHUS Y4YEOHON TUCHHUIUIMHBEI B 3 ceMeCTpe MPOBOAMTCS TIO
IIKaJle, UCMOJIb3YeMON Ha DK3aMeHe:

Cemectp [Ixana oneHuBaHUs
HeynosnerBopure | Ya0BIE€TBOPUTEIBH Xopouio OTnu4nHO
JILHO 0 (81-90 6anmoB) (91-100 6amoB)
(36-60 GanoB) (61-80 GamnoB)

3 Crynenr  umeer | Ctynent umeer 36- | CryneHt umeer 51- | CtyneHT uMeer
36-60 6GammoB mo | 50  GammoB  mo | 60 GamoB mo 61-70 6amnoB no
UTOTAaM TEKYIIEro | UTOraM TEKYIIEero W | HTOraM TEeKYIIero U | UTOraM TeKYIIEro
u pPYOEKHOTO | pyOEeKHOTO pyOexxHOTO U pyOeXHOTO
KOHTPOJIS, Ha | KOHTPOJIS, Ha | KOHTPOJIS, Ha KOHTPOJIS, Ha
JK3aMEeHe He Jajl | 9K3aMeHe Jan | 9K3aMeHe Jal JK3aMeHe nan
MOJHOTO  OTBETA | MOJHBIA OTBET HAa | MOJIHBIA OTBET HA MOJIHBIA OTBET HA
HU Ha OJIUH | OIMH  BOMPOC U | OJHMH BOIPOC U OJIMH BOIIPOC H
BOTIPOC. JaCTUIHO JaCTUYHO YaCTHYHO
Crynent  umeer | (IIOJHOCTHIO) (OJTHOCTHIO) (TIOJTHOCTBI0)
36-45 OGamioB 1O | OTBETHJI HA BTOPOW. | OTBETHJI HA BTOPOM. | OTBETHII Ha
utoram Ttekymero | Ctynent umeer 46- | CtyneHnrt umeer 61 — | BTOpoi.

51 pyOexHOro
KOHTPOJIA, Ha
JK3aMEHE man
MOJIHBIN OTBET

TOJIKO Ha OJMH
BOIIPOC

60 OGamioB  mo
UTOTaM TEKYILETO W
pyOexkHOTO

KOHTPOJIS, Ha
dK3aMEHE Jai

MOJIHBIM  OTBET Ha
OIWH BOIIPOC HIIN
YaCTUYHO OTBETHII
Ha 00a Borpoca.

CTyneHT uMeeT IO
HUTOTraM TCKYIICTO U

pyOeKHOTO
KOHTPOJIS 61-70
0amioB Ha

9K3aMEeHEe He Jal
MOJIHOTO OTBETa HU
Ha OJIUH BOIIPOC.

65 GaioB 110
UTOTaM TEKYIIEero U
pyOexxHOro
KOHTPOJIS, Ha
9K3aMEHEe Jaj
MIOJIHBIN OTBET HA
OJIUH BOTIPOC U
YAaCTUYHO OTBETHII
Ha BTopoil. CTyeHT
nmMmeet 66-70 6auIoB
110 UTOTaM
TEKYIIEro u
pyOexxHOrO
KOHTPOJIS, Ha
JK3aMeHe) Jal
MOJIHBIN OTBET
TOJIBKO Ha OJUH
BOIIPOC.

7. YHEBHO-METOJANYECKOE OBECIIEYEHUE JUCHUITJINHBI

7.1. OcHOBHas IUTEpPaTYypa

1. PxeBckas C.B. Marepuanosenenne: Yue0.11s By30B. 4-0e u3., nepepad. u gom. M.:
YHusepcurerckas kaura, Jloroc. 2004.-424c.
2. Jlaxtun IO.M., JleontbeBa B.II. MarepuanoBenenue: Y4eOHHK Ui BBICHIMX
TEXHUYECKUX Y4eOHBIX 3aBeleHUN. 3-¢ u3M., mepepad. u gom. —M.: Mammnoctpoenne, 1990. -

528c.
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3. ApsamacoB b.H. u np. MarepuanoBenenue: Y4eOHUK ISl BBICIINX TEXHHYECKUX
yueOnbix 3aBenenuit/ b.H. Ap3zamacos, U.U. Cunopun, I'.®. Koconanos u np.: Ilox o6m. pen.
b.H. Ap3amacoBa. — 2-e u3z., uctp. u aomn. —M.: Mammnoctpoenue, 1986. -384c.

4. Comuner IO.I1. MarepuanoBenenue [DIeKTpOHHBIN pecypc]: Y4eOHUK i BY30B/
Conanes HO.I1., [psaxun E.U. — Dnekrpon.tekcroBbie aannbie. —CI16: XUMU3JIAT, 2017. —
783 c. — Pexxum gocryna: http:// www.iprbookshop.ru67345.html.- DbC «IPRbooks».

7.2. lonoJTHUTEIbHAS JIUTEpaTypa

1. Kymep B.C. Marepuanosenenune: [Ipaktukym/ B.C. Kymnuep, A.C. Bepemaka, A.l'.
Cxuptnaaze. — Cr. Ockon: THT, 2013.- 208c.

2. Mamunanaa C.M. MarepuanoBenenue: cmiaBbl Fe-C. CoOopuuk  3amau/ C.H.
Mamununa. — M.: MUCuC, 2013.-68c.

3. Huxymua C.A. MarepuanoBeneHre U TepMuYecKas oOpaboTka: YdeOHoe mocobue/
C.A. Hukynun, B.1O. Typununa.- M.: MUCuC, 2013.- 171c.

4. XynoxpamoBa P.H., Ilanteneenko ®.M. Marepuanosenenne: Jlab. NpakTHKyM:
YuebHoe mocobue st By3os/ [lon pex. JI.C. JIaxoroBuua. — MH.: Beicmias mkomna, 1988.- 224c.

5. Bonomun FO.H. Marepuanoseaenue [Tekcr]: yueOHoe mocobue/ HO.H. Bomomuw,
b.C. XanaueB. — Hanpuuk: Ka6.- bank. yu-t, 2015.- 163c.

7.3. llepuoguveckue u3IaHus

1. HayuyHo-TexHMYeCKMH M MPOU3BOJCTBEHHBIH KypHan «Marepuano-BeeHue u
TepMuyeckas 00paboTKa METAJIOB.

2. XKypnan «MatepuaioBeieHue».

3. HayuHo-TexHM4YeCcKni KypHall «Bompockl MaTepuanoBeIcHU.

4. KXypuan «®yHnaMeHTaIbHBIE POOIEMBI COBPEMEHHOTOMATEPUAIIO-BEICHUS.

5. Hayuyno-texHuueckuii ;xypHan «IIuceMa o Matepuanax».

6. HayuHo-TexHuyeckuili W  NPOU3BOJCTBEHHBIM JKypHan «Bce matepuainsl.
OHIMKIIONEINYECKUI CIIPABOYHUK.

7. Kypnan «Kaydyk u pe3uHay.

8. Kypnan «Kneun. I'epmernxu. TexHomorum».

7.4.HTEpHET-pecypChl

e http://windows.edu.ru/

e http://www.techlibrary.ru.

e http://www.materialsience.ru/subjects/materialovedenie/knigi/
e http://www.doklad.ru

e http://nayilz.narod.ru/PorMet/

e http://dssp/petrsu.ru/tutorial/fit/index.html/

e http://tmmsun.ru/dio/kaf/tm/loorsindex.html

e http://turner.narod.ru/menu.htm

7.5. Ilepeyennb npogecCHOHATBHBIX 023 JAHHBIX 1 HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

1. http://www.diss.rslLru —  OBJI PI'B - DnekrpoHHble BEpCHMH  MOJHBIX
TEKCTOB AuccepTalnuii u aBTopedeparoB u3 ponaa Poccuiickoil rocynapcTBeHHOW OMOIHOTEKH.
2. http://www.scopus.com — SciverseScopus wuzmarenpcTBa «Inb3eBHp. Hayka u

texHosioruny. PepeparuBHas un ananuTrueckas 6a3a JaHHBIX
3. http://elibrary.ru — DnexkTpoHHast OMOIMOTEKA HAYYHBIX MTyOIMKAIUHI.


http://www.iprbookshop.ru/
http://windows.edu.ru/
http://www.techlibrary.ru/
http://www.materialsience.ru/subjects/materialovedenie/knigi/
http://www.doklad.ru/
http://nayilz.narod.ru/PorMet/
http://dssp/petrsu.ru/tutorial/fit/index.html/
http://tmmsun.ru/dio/kaf/tm/loorsindex.html
http://turner.narod.ru/menu.htm
http://www.diss.rsl.ru/
http://www.scopus.com/
http://elibrary.ru/
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4. http://polpred.com — O630p CMMU Poccuu u 3apy0exbs. [lomHbIe TEKCTHI+ aHATTUTHKA
n3 600 uzganuii mo 53 orpacisam

5. https://www.gost.ru/portal/gost//home/standarts - @enepanbHOE areHTCTBO MO
TEXHUYECKOMY PETYJIMPOBAHUIO U METPOJIOTUH

6. http://www.consultant.ru/ - cipaBouHo-mpaBoBas cucrema Koncynsrant [Itoc

7. http://www.garant.ru - CUC «I"apanT».

7.6. MeToanueckue yKa3aHusi K J1a00paTOPHbIM 3aHATUIM

1. Kymep B.C. Marepuanosenenune: [Ipaktukym/ B.C. Kymnuep, A.C. Bepemaka, A.l'.
Cxuptnaaze. — Cr. Ockon: THT, 2013.- 208c.

2. XynokpamoBa P.H., Ilantenenko ®.M. MarepuanoBenenue: Jlab. mpakTUKyM:
YuebHoe nmocobue st By3os/ [lon pex. JI.C. JIaxoroBuua. — MH.: Beicmias mkona, 1988.- 224c.

3. Bonomuu FO.H. Marepuanosenenue [Tekct]: ydue6Hoe mocobme/ HO.H. Bomomms,
b.C. XamnayeB. — Hanpuuk: Ka6.- bank. ya-t, 2015.- 163c.

7.7. IlporpammHoe obecnevyeHue COBpeMeHHbIX HH(P)OPMALMOHHO-KOMMYHHUKAIMOHHBIX
TEXHOJIOIrui

[Ipu npoBeneHNM 3aHATUHN JIEKINN, TPAKTUYECKHUX 3aHATUN UCIOIb3YIOTCS:
JIUYEH3UOHHOE NPOSPAMMHOE 0Decnedenue:

— Kaspersky Endpoint Security ans 6usneca - Ctannaptaeiid Russian Edition.

—  MoiiO¢duc CrannapTHbIii

— Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Level 1
— ABBYY FineReader 15 Business

€680000HO pacnpocmpansemvle NPOSPAMMbL:

— AcademicMarthCADLicense - MareMarnueckoe MporpaMMHOE oOOecreyeHue,
KOTOpPO€ IMO3BOJISIET BBINOJHATh, AHAJU3UPOBATh BaXKHEHIIME WH)XXEHEPHbIE pacyeTbl U
00OMEHMBATHCS UMH;

—  WinZip quigs Windows - mporpaMm Ajisi CKaThs U pacliakoBKU (ailyios;

— AdobeReader myist Windows — nporpamma jyuist urenusi PDF ¢aiinos;

— FarManager - KOHCOJBHBIH (ailIOBBIM MeHeMKep Ui ONEpPAlMOHHBIX CHCTEM
cemeiicrBa MicrosoftWindows.

[IporpaMMHbIe KOMITJIEKCHI:

— Kowmmac 3D;
— STATISTICA;

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

3aHaTHA 110 JUCHUIIIIUMHE MMPOBOJATCA B CIICHHUAIIBHBIX IMOMEIICHUAX (aYHI/ITOpI/ISIX) JJISL
MPOBENCHUS  3aHSITUN  JIEKIMOHHOTO THMA, TMPAKTUYECKUX 3aHATUH, TPYONOBBIX U
HHIWBHUIYAJIbHBIX KOHCYJ'IBT&HI/Iﬁ, TCKYIIETO KOHTPOJIA H HpOMe)I(YTOIIHOfl arrecranun.
AyIuTOpUM YKOMILJIEKTOBAHBI CHEIHATM3UPOBAHHOW MEOENbl0 U TEXHUYECKHMMH CpEeACTBa
00y4deHus, CIIyKalUMH JAJIs1 IpeCTaBlIeHNs HH(OpMaluu O0JIbIION ayAUTOPHH.

Jns  mpoBeneHUsT 3aHATHN  JIGKIIMOHHOTO THUMA HMMEIOTCS  JIEMOHCTPAIMOHHOE
00opyI0BaHNEe U y4eOHO-HATJISATHBIE TIOCOOUSI.


http://polpred.com/
https://www.gost.ru/portal/gost/home/standarts
http://www.garant.ru/
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Jniss camMocTOATeNbHON paboThl OOYHYAIOUIMXCS HMEIOTCS IOMEIIEHHs], OCHAI[CHHbIC

KOMIThIOTEPHOM TEXHUKOU C BO3MOKHOCTBIO MOAKIIOUEHUs K ceTH "MHTepHeT" 1 obecnieueHrnem
JIOCTYTIA B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaTEeIbHYIO Cpeay OpraHU3alIHH.

Ha6opaTopHLIe pa6OTI)I, IIPOBOJATCA B CIICHUAIM3UPOBAHHBIX KOMIIBIOTEPHOM KJIACCE C

COBPEMEHHBIM KOMIIBIOTEPHBIM O0OpYIOBAaHWEM, HCIHOJB3YIONIMM B IIpoliecce OOydeHus
CTYJEHTOB [IPOrpaMMHOE OOecreueHue, MPOnucanHoe B 11. 7.6.

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHre JIaO0PaTOPHBIX padoT

No
11a0.
pabor

MarepuanbHoe obecrieueHue

1

1.Matepuanbl, ”HCTPYMEHTHI B PEAKTUBBI JIsI IPUTOTOBIICHUST MaKpOLLTH(a.
2.BeITspkHOM 1IKad.
3.006pa31pl A TPUTOTOBJICHHS MaKpoIuIuda.

1.Meramnorpadpudeckuii Mukpockon MMUM-6 (MHUM-10).
2.YcTaHOBKa 7Sl IPUTOTOBJICHUS! MUKponutida (uist nuimdoBaHus).
3.Marepuaibl 1 peakTUBbI JUIs IPUTOTOBJIEHUS] MUKpOLUIH(a.
4.006pa3ubl U1 TPUTOTOBICHUSI MUKPOILTH(OB.

1.MamvHa 11t ICIIBITaHUK Ha pacTshkeHue Mo, P-5 (wm tumma UP 50047-03).
2.00pa31bl U3 pa3IMuHbIX MAPOK CTaJICH, U3TOTOBJICHHBIE B COOTBETCTBUH C
TpeOOBaHUSIMU CTaHJIAPTOB U MpeJHA3HAUYCHHBIC JJIs] HCTIHITAHHUM Ha PACTSIKEHHE.

1.TBepnomertp miisa onpenenenus Teepaoct no bpunemnto moa. TIHI-2M (TBE5004).
2.TeepnomeTtp /g onpenenenus Teepaocty no Poksemny moxa. TK-2 (TB5014).
3.Muxkpockon MIIb-2 s onpenenenus 1uameTpa oTreyarka.

4.AnMazHbIi KOHYC C YTJIOM Ipu BepiuHe 120°.

5.CranbHble MApUKU guameTpom 2,5; 5 u 10MM.

6.00pa31p! ¢ OTHUIM()OBAHHOMN MOBEPXHOCTHIO, TBEPAOCTh KOTOPHIX HEOOXOIMMO
OINPEJIEIINTb.

1.MastaukoBsIii konep Tuna MK-301 (MO510-03).
2.006pa31sl Ui U3Y4EeHUs yAapHOU BSI3KOCTH, ITOIBEPIHYThIE PA3IMUYHON TEPMUUECKON
o0OpaboTke.

1.Merannorpaduueckuit Mukpockon MUM-6 (MUM-10).
2.006pa31bl 3apUCOBOK MUKPOCTPYKTYP CTaIH.

3.Komiekuus moAroTOBIEHHBIX K MPOCMOTPY MUKPOLLIH(OB.
4 Ilnakat «/Iluarpamma Fe — Fe; Cy.

1.06pa31pl A7 TEPMUYECKON 00pabOTKH.

2.Ileun 3akanmounas maxtooro Tumna [T 3.6.15/12.

3.BaHHbI MacnsiHas ¥ BOJISHAS.

4. Teepnometp st onpenenenus Teepaoctu no Poksemny moa. TK-2 (Th5014).
5. Merannorpaguueckuit Mmukpockon MUM-6 (MUM-10).

1.TBepnomertp aiisa onpenenenus TBepaocty no bpunemno moxa. TIHI-2M (TBE5004).
2.TBepnometp /g onpenenenus Teepaoct mo Poksemny moxa. TK-2 (TB5014).

3. Ileus 3akamounas maxtHoro tvana ITII 3.6.15/2.

4.0tnymeHHble 00pasibl U3 PA3IMYHBIX MAPOK CTAIIH.

l.IITaHreHIpPKYIIb.

2.006pa31bl XOJIOAHOTSIHYTOM TPOBOJIOKH.

3. Ieus 3akanoynas maxtHoro tuma [ 3.6.15/2.

4.1TpuOop a7 MCTIBITAHUsI TPOBOJIOKU Ha niepern6 moxa. MX-5111.

9. OcobeHHOCTH peanu3anv JTMCHUILIMHBI AJI1 HHBAJIU/IO0B U JIMI ¢ OrPAaHUYCHHBIMHU

BO3MOKHOCTAAMHU 310POBbA
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JlJiss CTYIEHTOB C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI CO3JIaHBI CIICIIUATbHBIC
ycIoBUSL JUIsl ToiydeHUs oOpa3zoBaHus. B  1ensx AOCTYMHOCTH TOMYYEHHs] BBICILIETO
oOpa3oBaHus MO 00pa3oBaTENbHBIM IMPOrpaMMaM HHBAIUIAMHU W JIUIAMH C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbsI YHUBEPCUTETOM 00ECIIeunBaeTCs:

1. AnprepHatuBHas Bepcus OQUIMAIBHOTO caiWta B cetn «MHTEpHET» IS
CJ1a00BUIAIINX

2. JIns MHBANMIOB C HAPYIICHUSMU 3peHUs (CIa00BUSIINE, CIETBIC)

- MPUCYTCTBHUE ACCUCTEHTA, OKa3bIBAIOIIET0 OOydaroleMycss HEOOXOAMMYIO IMOMOIIb,
nyOIMpoBaHHE BCIYX CIPAaBOYHON HMH(GOpPMAIMKA O pPACIHUCAHUM y4eOHBIX 3aHATHH; HaIW4HE
CPEICTB JUIsl YCHJIGHHS OCTaTOYHOrO 3pEeHHs, OpaleBCKOM KOMIBIOTEPHONM TEXHHKH,
BUJICOYBEIMYUTENCH, MpOrpaMM HEBHU3YAJIBHOTO JIOCTyNa K HH(OpMaIH, MporpamMmm-
CHUHTE3aTOPOB PEYH U JAPYTrUX TEXHUYECKUX CPEACTB MpueMa-nepenaun yueOHoi napopmaiuu B
JOCTYIHBIX popMax Ui CTYJICHTOB C HAPYIICHUSIMH 3PCHHUS,

- 3a/1aHUA JUIA BBIIOJTHEHHS HA SK3aMEHE 3aUNTHIBAIOTCS ACCUCTEHTOM;

- MHUCHMEHHBIC 3a/JaHUs BBHITIONHSIOTCS Ha Oymare, HAJUKTOBBIBAIOTCS ACCHUCTECHTY
00ydJarommMmces;

3.8 WHBAIMIOB WM JIMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0OPOBBSI IO CIIYXY
(cmabocnplianue, rIyxmue):

- Ha 3a4eTre/?K3aMeHe MPUCYTCTBYET aCCHCTEHT, OKa3hIBAIOIINN CTYJCHTY HEOOXOAUMYIO
TEXHUUYECKYI0 TIOMOIIb C YYeTOM HHAMBHIYaJIbHBIX OCOOCHHOCTEW (OH TOMOraeT 3aHATh
pabouee MecTO, MepPeIBUTATHCS, IPOYNUTATh U OPOPMHUTH 33/IaHUE, B TOM YHCIIE 3aIUCHIBAs MOJ
TUKTOBKY);

- 3a4eT/9K3aMEH IPOBOJUTCS B MUCbMEHHOU (hopMme;

4. JIns MHBAIUIOB M JIMI C OTPAHHMYEHHBIMH BO3MOXKHOCTSMH 3J0POBbS, HMMEIOIIUX
HaApYIICHUS OMOPHO-ABUIaTeIBLHOIO allapara, CO3JaHbl MaTepUAIbHO-TEXHUYECKHUE YCIIOBHS,
oOecreunBaroIie BO3MOXKHOCTh OECHPENSITCTBEHHOTO JOCTyla oO0yd4aroumxcs B y4yeOHbIE
MOMEIIEHUS, OOBEKTY TUTAHUS, TYaJICTHBIC W JPYrHe TOMCIICHWS YHHBEPCHTETa, a TaKkKe
npeObIBaHMs B YKa3aHHBIX MOMENICHUSIX (HATMYUE PACIIUPEHHBIX JBEPHBIX MTPOEMOB, OPYUYHEI
U IpYrUX MPUCIOCOOICHHUI).

- THCbMEHHbIE 3aJ]aHMs BBIMONHIIOTCS Ha KOMIBIOTEPE CO CHEIHATU3UPOBAHHBIM
MPOTPaMMHBIM 00€CIICYCHUEM HITH HAIMKTOBBIBAIOTCS ACCUCTEHTY;

- 110 EeJIaHUIO CTYJIEHTa YK3aMEeH MPOBOJUTCS B YCTHOM Gopme. OOyuaroniuecs U3 4ucia
JUI] C OrPAaHWYCHHBIMH  BO3MOXKHOCTSIMH  3JIOPOBBS  OOCCIICUEHBI  DJICKTPOHHBIMHU
o0pa3oBaTeNbHBIMH pecypcamMu B popmax, aIaliTHPOBAHHBIX K OTPAHUYEHUSAM UX 310POBbSL.



JIMCT UBMEHEHUWH (JIOTTOJTHEHU)
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IIpunoxenne 1

B pabouyto MporpaMmy Mo JucHUIuiMHe «MartepranoBeeHIE M0 HAPaBICHUIO MO OTOBKHU

15.03.06 «MexaTpoHuKa 1 pOOOTOTEXHHUKAY

Ha y4eOHBI TOx
Ne IlepeyeHb BHOCHMBIX
JunemeHT (myHKT) PII{ P . . IIpumeuanue
n/n U3MeHeHHH (I0NOoJTHeHMIT)
OOcyxneHa U peKoMeHIOBaHa Ha 3acenaHuu kKadenpel «TexHomorus u 000pyIaOBaHUE
aBTOMATHU3UPOBAHHOTO ITPOU3BOJICTBA» MTPOTOKOJI Ne or" " 20 T

3aBemyromuii kadeapoit
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