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1 HEJIM U 3AJAYU OCBOEHUSA JUCHUITVIMHBI

Hesb AUCHMNJIMHBI — MTO3HAHUE MPUPOJBI U CBOICTB MaTepuaioB, BEIOOp Ha ux Oaze
ONTUMAJIBHBIX METOJOB BO3ICHCTBHS C LICJIBIO TOBBIIICHHUS YPOBHS CBOWCTB MaTE€pPHANIOB U MX
pPalMOHAIBHOTO UCIIOJIb30BAHNS B TEXHUKE.

3aga4u AUCHHUILIMHBI

— ¢opmupoBanue 0a3bl 3HaHMW AN HM3YYCHUS MOCIHCAYIOIIMX  TUCIMILUIMH
00pa3oBaTeIbHONW IPOrpaMMBlI;

— (opMupOBaHUE MPAKTHYECKUX HABBIKOB BHIOOPA MATEPHAJIOB U HA3HAYCHHS PEKUMOB
00pabOTKHU AJIs MOTYYEHUS 3a/laHHOTO KOMILIEKCa CBOMCTB;

— (opmupoBaHNEe NPAKTUYECKHX HABBIKOB OIPENEICHUS CTPYKTYphl M CBOMCTB
MaTEepUasoB;

— (¢opMHpOBaHHE HaBBIKOB pa0OTHI CO CHPAaBOYHBIMH U HH(POPMAIUOHHBIMU
MaTepHalaMy;

— aHaJIM3 TMEPCIEKTUB MCIOJIb30BaHUA M (POPMYIHPOBAHUE KOMILIEKCA TPeOOBaHHMA K
HOBBIM MaTepHajam.

2 MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Hucuunnuna «MaTepuanioBeleHHe» OTHOCUTCA K 00s3arenbHOM uactu Onoka bl
MOATOTOBKU OakayaBpoB 1o HampaiieHuto 15.03.06 «MexarpoHuka 1 poOOTOTEXHUKA.
Jlyis OCBOEHUSI TUCHUIUIMHBI TPEeOYIOTCS 3HAHUSA MO paHee M3yYEHHBIM AUCLUIUIMHAM

«Dusuka» U «XuMmua». [laHHas nucuuIuiMHA OyIeT MOoJIe3Ha MPH HU3YYCHHH MOCIEIYIOIINX
JUCITUTUIMH: COTIPOTHBIICHUE MAaTEPHUAJIOB, IETAIM MAIIUH, 000pyIOBaHUE POOOTU3MPOBAHHOTO
MPOU3BOJICTBA, IPOCKTHPOBAHUE POOOTOB H POOOTOTEXHUYCCKHUX CHCTEM, TEXHOJOTHS
MaIIUHOCTPOEHUS U TPUOOPOCTPOCHHUSI.

3 TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUSA
COJAEPKAHUA JUCHUITVINHBI

[Ipouiecc u3yyeHus: TUCHUILUIMHBI HAalIpaBiieH Ha (OPMUPOBAHUE 3JIEMEHTOB CIIEIYIOIINUX
KOMIIETEHIIMI 1 UHIUKATOPOB UX AOCTHkeHUsS B cooTBeTcTBUU ¢ DI'OC BO:

OIIK-1 CnocobeH NpUMEHSTh €CTECTBEHHOHAyYHble M OOILIEMH)KEHEpPHbIE 3HAHUS,
METO/bl MAaTEMAaTUYECKOTI'0 aHaJIN3a U MOJIEIMPOBaHUS B TPO(ECCHOHAIBHON AEATEIbHOCTH

OIIK-1.1 Awnanusupyer 3aaayd, BbIAENSEeT 0a30Bbl€ COCTABIAIOIIME W MOJOMpaeT
METO/Ibl PEIIEHUS] ECTECTBEHHBIX HAYK M MAaTEMaTUKH

OIIK-1.2 CrniocobeH BOCHPUHMMATh W TPUMEHATH OOUIEHMH)KEHEPHbIE 3HAHUS IMpU
peLIeHNH 3aau B 00JIaCTH MEXaTPOHUKH U POOOTOTEXHUKHU

B pe3yabTare usydeHust AUCHUIIMHBI CTYJACHT JI0JIKEH

- 3HATh:

a) o0JacTH TPUMEHEHHUS Pa3IMYHBIX COBPEMEHHBIX MaTePHUAJIOB ISl WU3TOTOBJICHHSI
JeTanel, X CocTaB, CTPYKTypy, cBoiicTBa (31);

0) (u3MYeCKyl0 CYIIHOCTh SIBIICHWW, NPOUCXOMAIIMX B MaTepuagaX B YCIOBHSX
MPOU3BOJICTBA M JKCIUTyaTallUd U3JIENHA MEXaTPOHUKU U POOOTOTEXHUKU IO BO3ACHCTBHEM
BHEITHUX ()aKTOPOB, UX BIUSHUE HA CTPYKTYpPY (32);

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

r) KiacCcU(UKAIMIO, CBOWCTBA, MAapKHPOBKY W 00JIaCTh MPUMEHEHHS DPa3TUIHBIX
MaTepuasoB, UCIIOIB3YEMBIX B MAIIMHOCTPOCHHH (34);

- YMeTh:



a) 0OOCHOBAaHHO BHIOMPATh OCHOBHBIC M BCIIOMOTAaTEJbHBIC MaTepuajbl HCXOAS W3
SKCIUTyaTaIlMOHHBIX TpeboBanwmii k Aetamm (Y1),
0) HCHONB30BaTh METOJBl CTAHIAAPTHBIX HCIBITAHUN MO OIpEIeseHHI0 (DU3HUKO-
MEXaHUYECKUX CBOMCTB M TEXHOJIOIMYECKHUX IIOKa3aTesleld MarephalioB, MPUMEHSIEMbIX B
U3JICNTUSAX MEXaTPOHUKH U poOOTOTEXHHUKH (Y 2);

B) BBIIOJHATH

Ppa3In4dHEBIC

BUbI TepMquCKOﬁ

00paboOTKH MaTepuasos,

TS

(dopMHpOBaHHUs CBOICTB JeTaleil, MPUMEHIEMBIX B M3/ICIHUAX MEXAaTPOHHKH M POOOTOTEXHUKHU

(V3);
- BJIaA€Th:

a) METOdaMH CTaHAaPTHBIX HCIIBITAaHUI 110 OIIPEaACICHUIO (1)I/I3I/IKO-MCXaHI/ILIeCKI/IX

CBOUCTB WU

TEXHOJIOTUYECKUX IIOKa3aTeleit MaTcpualios,

MEXaTPOHUKH B poboToTeXHHUKH (B1);

0) CIOCOOHOCTBIO

BBITIOJIHATE ~ MCPOIIPUATHUA 110

HCITOJIB30BaHUIO MaTepuana (B2);
B) CIIOCOOHOCTBIO Y4aCTBOBATh B OPTaHU3AIIMH MPOLECCOB Pa3pabOTKU M W3TOTOBJICHUS
W3JIeNIN MEeXaTPOHUKH M poboToTexHuKHU (B3).

MMPUMCHACMBIX

BbIOODY H

4. COAEP) KAHHUE U CTPYKTYPA JUCHUIIJIMHBI

4.1 Coneprxanue pa3aejoB JUCHUINIMHBI

B U3ACIUAX

3pPeKTUBHOMY

dopma
Kowmme
Ne | HaumenoBanwue paziena Copepxanue pazzaena N TEKYIIETOo
KOHTPOJIS
1 | OCcHOBBI 3HEPreTUKH 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 METAJLJIOB U 2.Konnoksuym
Kpucranmuzanus u CIJIaBOB. DJIeMEHTapHast 3.TectupoBan
CTPYKTypa METAJUIOB U | KpUCTAJUIMYECKasl pelieTka MEeTaluloB. ue.
CILJIABOB. JedheKThl KpUCTAITUYECKON PEeIIeTKH 4.9K3aMeH.
MeTaJlI0B. ['oMoreHHas KpucTauin3anus.
Kpussie oxnaxaenus. [lomumopdHbie
IIPEBPALICHMSL. OIIK-1
2 | ®a3bl u CTPYKTYpa Tunsl B3aMMOJENCTBYSI KOMITOHEHTOB 1.3amura 1/p
METAIINYECKUX CIUIAaBOB: MEXaHUYECKHUE CMECH, TBEPbIE U
CILIaBOB. pacTBOPBI, XMMUYECKHUE COCTUHEHMUSI. MPAKTUYECKUX
dopmupoBaHue Huarpamma pa3oBoro paBHOBecHs, pador.
CTPYKTYpHI CILJIaBOB IpH | MpaBuiio ¢a3. JluarpaMMbl COCTOSHUS 2.KonnokBuym
KPUCTAJIJIN3AL1H. JIBOMHBIX CTIJIaBOB(00Pa3yIOIINX 3.TectupoBan
MEXaHUYECKHUE CMECH U3 YUCTBIX ue.
KOMIIOHEHTOB, C HEOTPaHUYEHHOU 1 4.9k3aMeH.
OTrpaHUYEHHOUN PaCTBOPUMOCTHIO B
TBEpAOM cocTostHuM). [Tonoxenus
IIpaBHJIa OTPE3KOB.
3 | HAedopmarus u | Bugsl  HanpsbkeHUn. Yopyras u 1.3ammra 1/p
paspylieHre MeTaJJIOB. | IIacTU4eckast JedopManus MeTalioB. u
Bnusnue HarpeBa Ha | BiusHue miactudeckod nedopmanuu Ha OITK-] | MPAKTHYECKHX
CTPYKTYpy ¥ CBOMCTBA | CTPYKTypy M CBOWMCTBAa MeTajljla, HAKJIEI. pabor.

nepopMHUPOBaHHOTO
MeTaJuia.

BnusHue Temneparypbl Ha CTpPOEHHE U
CBOMCTBA ne(OpMUPOBAHHBIX

2.KonnokBuym
.3. TectupoBan




Mexauuueckue
CBOMCTBA METAJLJIOB.

MarepuanoB. XoJioAHas W Tropsyas
nedopmarusi. OCHOBHBIE MEXaHHYECKHE
CBOMCTBA U METOJBI UX ONPECICHHUS.

He.
4.9DK3aMeH.

XKene3o u ero cmmasbl. | KommonenTsl, ¢a3sl u  CTPYKTypHBIC 1.3ammra 1/p
Juarpamma JKEJe30- | COCTABISIIONIME  CTaledl W YYT'yHOB. u
uementur. Cranu u | Jluarpamma cOCTOSIHUH 7KeJie30-11€MEHTHT. MPaKTUYECKUX
YYT'YHBI. Bnusuaue | @a30Bble  CTPYKTYpHbIE HM3MEHEHHS B pabor..
JIETUPYIOLIUX crmaBax Fe-Fe;C mociie 3aTBepjieBaHUs. 2.KomnokBuym
KOMIIOHEHTOB Ha | Kjaccudukauus CTasei. UyryHSI. 3.TectupoBan
HpEBpalICHNA, BinsHue nerupyromux KOMIIOHEHTOB Ha ue.
CTPYKIYPY H CBOHCTBa MIPEBpAILICHUS, CTPYKTYpY M CBOMCTBa 4.OK3aMeH.
cTajnen. CTaJICH.
Teopuss  tepmudeckoi | [IpeBpaienus heppuTHO-KapOUTHOM 1.3ammTa 1/p
00paboTKH. Buasl | cTpykTypbl B ayCTEHHUT TIpU Harpese. u
TEPMUYECKOU Binusgnne — creneHH — NepeoxXJaxkICHHs MPaKTUYECKUX
00paboTKu CTaJIU. | ayCTEHUTA Ha CTPOEHUE U CBOMCTBA CTAJIU. pabor.
[ToBepxHOCTHAsK MapTeHCcuT, ero CTpOeHUE U CBOMCTBA. 2.KomnokBuym
3aKajka. JedexTsl 3akanku U CHOCOOBI  MX 3.TectupoBan
ycTpaHeHus. Buasl W TeXHOIOrUs ue.

TepMuUecKoil 00paboTku cramm. OTXKUT,
HOpMaJTU3aIus, 3aKalka, OTITYCK,
CTapeHHe, MOBEPXHOCTHAs 3aKaJIKa.

4.9K3aMeH.

Xumuko-tepmudeckass | Haznauenue u BUJIbI XUMHKO- 1.KonnokBuym
o0paboTka TEPMUYECKON 00paboTku CTaJu. 2.TectupoBan
ctanu.(XTO). [Ipoueccsl, mnporekaromme npu XTO. ue.

KpaTkass xapakTepucTuka BUJIOB XUMHKO- 3.DK3aMeH.

TepMu4YecKord o00paboTku: 1memenTarus, | OITK-1

a30THUPOBaHUE, LIUaHUPOBAHUE,

HUTPOIIEMEHTALIUS, HMOHHOE

A30THPOBAHUE.
Yranepoaucreie u | Knaccudukarnus U MapKHpOBKa 1.3ammra 1/p
JIETUPOBaHHbIE KOHCTPYKLIMOHHBIX CTaJIeH: YIiIepoauCThIe U
KOHCTPYKIIMOHHBIE U JlerupoBaHHble cTanu. Ha3zHauenue wu MPAKTHYECKHUX
CTaJIH: Ha3Ha4YeHHE, | TepMUUecKass o0paboTKa yriIepOJUCTHIX U pabor..
TepMuyeckas oopaboTka | JernpOBaHHBIX cTaJen. Peccopho- 2.KomnokBuym
u CBOMCTBA. | IPYKUHHBIE CTaJdM OOLIEr0 Ha3HAa4YeHMUS, 3.TectupoBan
WNHucTpymeHTalIbHBIE HIAPUKOTIOAIIMITHUKOBBIE CTaJIN. ue.
MaTepUabl. WHcTpyMeHTallbHbIE U OBICTPOPEXYILHE 4.9K3aMeH.

CTaJli, TBEpJblE CIUIABBI U CBEPXTBEP/bIE

MaTepuaibl, MaTepuaibl  aOpa3sUBHBIX

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

QIIOMUHUEBBIX CIUIABOB, UX TepMHUUYECKas 3.OK3aMeH.

obpabotka. [ledhopmupyemMbie U TUTEHHBIE

amoMuHueBble  cmaBbl.  CmmaBel  Ha | OIIK-1

OCHOBE THTaHa; TepMHueckas oOpaboTka
TUTAHOBBIX CIIJIABOB.

Komno3umnonHbIe u
HeMeTaJJInuecKue
MaTepHUaIbl.

KOMHOSI/IHI/IOHHBIG MaTCpHraJibl.
Knaccugukanus, ux cBoicTBa, noiyueHue
u o0JacThb NPUMEHEHHUS.

1.Komnoxkeuym
2.TectupoBaH
ue.




Hemerannuueckue MaTepUaIbl. 3.9K3ameH.
Ilonumepsl:  CTpOeHHME U CBOWCTBA.
[InacTmaccel, pe3uHbl, KJ€U, T€pPMETHUKHU.

CrekJo: HEOPTraHUYECKOe u
OpPraHUYecKOe, CUTAJUIbI, METAUTHYECKUE
CTEKJIa.

4.2. CTpyKTypa THCHUIIHMHBI

OO0mias TpyA0€MKOCTh JUCHHUILUIMHBI COCTABIISIET 4 3aueTHble eAMHUIBI (144 yaca)

Bun paboter TpynoemMKoCTh, yac
OO, 3 cemecTp
OO0u1asi TPy10€eMKOCTh 144
KonrakTHas padora: 51
Jlexyuu (J1) 17
Ilpaxmuueckue pabomut (113) 17
Jlabopamopuwvie pabomut (JIP) 17
CamocrosiTejibHasi pad0oTa, B TOM YHCJIe KOHTAKTHAs 66
CaMoCTOsTEIbHOE U3YUYECHHE Pa3/IeNIOB 45
CamomnoaroroBka (mpopaboTka ¥ TOBTOPEHUE JIEKIIMOHHOTO 21

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

IToaroroBka u IMPOXO0KACHUE l'lpOMe)KyTO‘{HOi/i arrecranmuun 27

Buj uToroBoro KOHTpoJIsi IK3aMeH

4.3 JleKunOHHBIE 3aHATHA

No TeMmbl
1 Kpucrammaeckoe cTpoeHre MeTauioB. Kpuctaimmzanus U CTPYKTypa METAJIJIOB U CIIABOB.
) ®da3bl U CTPYKTYpPa B METAILTMYECKUX cIlTaBax. DopMHUpoBaHUE CTPYKTYPHI CILIABOB IPH
KpUCTaJTH3AIIHH.
3 Jedopmarust 1 pa3pyiieHue MeTauioB. BiusHie HarpeBa Ha CTPYKTYpY U CBOMCTBa
neOopMUPOBAHHOTO MeTauta. MexaHNYeCcKre CBOWCTBA METAJLIIOB.
4 XKenezo u ero crnassl. JIuarpamma xxene3o —1eMeHTHT. Ctanu ux kiaccudukanus. YyryHsl.
5 Teopus Tepmudeckoit 00padboTKu ctaau. Buibl TepMudeckoin 00pabOTKY: OTHKHUT,
HOpMaJTH3alys, 3aKallKa, OTITYCK.
6 | Xumuko-repmudeckas oopadotka cranu (XTO).
7 | YriaeponucTsie U IETUPOBaHHBIE KOHCTPYKIIMOHHBIE CTamu. IHCTpyMeHTa IbHbIE MaTEPHAIIBL.
8 | LIBeTHBIE MeTaUIBI M CIUIABBI, KX CBOICTBA M HA3HAUYCHUE.
9 | KoMno3uuuoHHbIE 1 HEMETAJUIMYECKUE MaTepHAIBI.

4.4. JlabopaTopHbIe 3aHATHS

Tema

KauecTBeHHBIN 1 KOJIMUYECTBEHHBI MUKPOAHAIN3 METAJIJIOB.




Ne Tema

2 | HcnbiTaHue Ha pacTsKeHUe

3 | Meroas! onpeseneHus TBEPAOCTH

Amnanms ArarpaMMbl COCTOSHUS <OKEJIE30-YIJIEPOa» U MUKPOAHAIN3 KEJIE€30YTIICPOAUCTBIX
CIIJIaBOB B paBHOBCCHOM COCTOSHUMU.

BnusiHue CKOpOCTH OXJIaXACHUS HAa CTPYKTYPY U CBOMCTBA YIIEPOAUCTBIX CTAJICH IpHU
5 TEPMUIECKON 00paboTKe

4.5. [IpakTH4ecKHe 3aHATUSA

Ne Tema

1 | [IpumeHeHue mnpaBuia OTPE3KOB Ui OIpeneieHus KOHUeHTpauuu ¢a3z u
KOJIMYECTBA KXJI0M (ha3bl B CIUIaBe

2 | Onpenenenue no guarpamme Fes-C cTpyKTyphI CTalu U 4YyryHa

W

PacimdpoBka Mapok craneit

4 | Bo1bop 1 xapakTepuCTHKa MaTepuaa i JeTalel pa3InyHOro Ha3HAYCHUS

4.6. CamocTosiTeIbHOE M3yUeHHE Pa3/1eJI0B M CIHIIJIMHbI

Ne Bonpocel, BEIHOCUMBIE Ha CAMOCTOSITENIBHOE U3yUEHUE
/11

1 | I'omoreHHass KpucTa/IM3alks, CTENEHb MEPEOXIAKIACHUS cIulaBa. KpuBble OXJIaXIECHHUA
CIUIaBA.

2 | Tunpl B3aMMOJEWCTBUS KOMIIOHEHTOB CIUIABOB: MEXAHUYECKHE CMECH, TBEpJbIE
pacTBOpBl, XMMUUYECKHUE COCIUHEHUS.

3 | Yopyras u tutactuueckas nedopmanus MmetamuioB. Texctypa aedopmarun. OCHOBHBIE
MEXaHUYECKUE CBOMCTBA M METOABI MX OIPEIEICHUS: TBEPLOCTb, IPOYHOCTH, yJapHas
BSI3KOCTb.

4 | KomnoHeHTsl, (pa3bl U CTPYKTYpHBIE cocTaBisitolue craneid u uyryHos. Knaccudukanus
CTaJIen.

5 | CymHocTh U MpakTHUECKOE 3HaUeHHe TepMUUecKoil 00paboTku crtanu. [ledexTsl 3akanku
1 coco0bl MX ycTpaHeHUsl. BUJIbl ¥ TEXHOIOTHSI TEpMHUYECKON 00pabOTKH

6 | Biuanue nerumpyrommx 3JIEMEHTOB Ha CBoOMcTBa cTanu. HaszHaueHne m Tepmudeckas
o0pa0oTKa  yIJIEpOJMCTBIX M JIETUPOBAHHBIX CTajell. PeccopHO-NpyXUHHBIE CTalIH
00111ero Ha3HAYeHMs], IAPUKOIOAIIMITHUKOBBIE CTAJIH.

7 | CnnaBel HAa OCHOBE TUTaHa; TepMHuYecKas 00pabOTKa TUTAHOBBIX CIUIaBOB. lIMHKOBBIE
aHTU()PHUKIIMOHHBIE MaTEPUAIIbI.

8 | Knaccudukanus KOMMIO3UIIMOHHBIX MaTepuanoB. [lmactmaccel. ['a3oHamosHEHHBIE

2JIAaCTOMCPEIL. Merannuyeckue cTeKa. HOHI/IMOpq)HBIe MO,Z[I/I(l)I/IKaLII/II/I




5 OHEHOYHBIE MATEPHAJIBI /151 KOHPOJIA YCIIEBAEMOCTHU "
IMPOMEXYTOYHOM ATTECTAIIUA

5.1. OueHo4Hble MaTepHAIbI VIS TEKYIIETr0 1
PY0€eKHOT0 KOHTPOJISI YCIeBAEMOCTH

Texkymuii KOHTPOJb YCIEBAEMOCTH CTYACHTOB OCYILECTBIISETCS B COOTBETCTBHM C
OaJUTbHO-PEUTHHTOBOM cucTeMon artectanuu ooydaromuxcs no OIT BO B KBI'Y. Ceenenus o0
OpraHu3aIy padOTHI 10 3TOM cHCTEMe MPUBECHBI B TAOIHUIIE.

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

1 ITocemenune 3aHaTHI 10(3+3+4)

2 Komnoksuym 18(6+6+6)

3 TecTtupoBanue 18(6+6+6)

4 | 3ammTa 1a00paTopHBIX PaboT 24(8+8+8)
Uroro 70

KosustokBuymblI

KomtokBuymsl TIpPOBOAATCS IO BOIPOCAaM, BBIHOCUMBIM Ha IIPOMEKYTOYHYIO
arrectanuio. [Ipy 3TOM Ha KaKABIH U3 TpeX pyOeKHBIX KOHTPOJIBHBIX MEPOTPUSATHIA BHIHOCUTCS
OJlHA TpPeTh BONPOCOB M3 oOIIero uucia K Odk3aMeHy. [loAroroBka K KOJJIOKBHYMY
OCYIIIECTBJISIETCS IO MaTepHasaM JIEKIHH, 1a00paToOpHbIX pabOT U OCHOBHOM U JAOIOJIHUTEIBHON
JUTEPATyphl, PEKOMEHYEMOH 10 JUCLIUILINHE.

TecTbI
Jlis  TeKymero KOHTPOJS VYCIEUIHOCTH OOYy4YeHHs HCHONB3YIOTCS pa3paboTaHHBIC

aTTECTAllMOHHbIE  M€IaroTMYeCKUe H3MEpPUTENbHBIE MaTepuanbl s  KOMIIBIOTEPHOTO
TECTUPOBaHUS (TeCTOBbIE 3a7aHus). CTpyKTypa MaTepuaioB NpUBEACHa B TaOIUIIE.

Ne Tema KonnuectBo
TEMBI 3aJJaHUN
1 Kpucrannmueckoe crtpoenne wetamioB. Kpucramumzamus u 43
CTPYKTypa METAJUIOB U CILIABOB.
2 ®da3pl M CTPYKTypa MeTaulMueckux cruiaBoB. dopmupoBanue 56
CTPYKTYPHI CIIJIABOB NMPU KPUCTATUTH3AIIIH.
3 Hedbopmarusi U paspylieHre MeTayioB. BnusHue HarpeBa Ha 47

CTPYKTYpy H cBOiicTBa  N1e(hOPMUPOBAHHOTO MeTaIa.
Mexannueckue CBOMCTBAa METAJLIOB.

4 XKene3o n ero cruasbl. [narpamma sxene3zo-ueMeHTUT. Cranu u 118
YYT'YHBI.

5 Teopuss Tepmuueckoir 00paboTKu cranmu. Bunsl Tepmuueckon 131
00pabOTKH CTaJIH.

6 Xumuko-repMuueckas oopadorka craiu (XTO). 53

7 YriaepoaucTtele M JIETUPOBaHHBIE KOHCTPYKI[MOHHBIE  CTaJM: 83
Ha3Ha4YeHHe, TepMHUecKas o0OpaboTka u CBOIICTBa.
WHcTpyMeHTalIbHbIE MaTEPHAIIBI.

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

9 KOMHOBI/IHI/IOHHBIC N HCMCTAJUIMYCCKUC MAaTCpHaAJIbI. 47




\ Hroro

630

IIpuMepsI TECTOBBIX 3aJaHU I

1 3akpeimasn popma mecmoeozo 3adanusn

1 OT™MeTbTE TPaBUIbHBIN OTBET
Wuaekc 3amTpuxoBaHHOM KpHUcTaiorpaduieckon mIOCKOCTH:
I

1 110
0111
M 010
1 001

2 OTMeTbTe 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 mocie 3akaqku J0 KOMHATHOM TEeMIEpaTypbl CO CKOPOCTBIO OOJbIei
KPUTHYECKON UMEET CTPYKTYPY
U mepawur

I copbut
] maprencur

M mapTeHCHT + 0CTATOYHBIH AyCTEHHT

4 OTMeTbTe IPaBUIBHBIA OTBET

IloaImMMIHUKOBOM CTAJIBIO SIBIISIETCS
] P18

O V8
M 1Ix4
] Cr.5

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

L 15%
0 21 %
M 79 %

L] mo MapKe OIpeACIUTb HCIIb3s

2 Omkpoimasn gpopma mecmogozo 3a0anus

1 Jlononuute

3aBUCHUMOCTh CBOMCTB KpUCTaJIa OT KPUCTAIIIOTPpahUueCKOro HampaBIeHUs

Ilpasunvrvie sapuanmol omeema: aHU30TPONUS

2 JlonosiuTE

OnHoponHasi  cocTaBHash  4YacTh  CHUCTEMBI, HWMEIOIIAas  OAMHAKOBBIM  COCTaB,
KPUCTAJUTMYECKOE CTPOCHHE, arperaTHOe COCTOSTHHUE, CBOWCTBA, TPAHUILY pasjielia COCTaBHBIX
yacTew ....

IIpasunvruvie sapuanmol omeema: (Ppasza

3 JlononHute

CBoiicTBO MaTepualia TepsSThb BSI3KOCTb M XPYNKO pa3pyliaTbCsi MpPU HOHUKEHUHU
TeMITepaTyphl

Ilpasunvrvie 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(OPMHUPOBAHHOTO METAILIA ...
IIpasunvnvle sapuanmul omeema: BO3BPAT;

3 (DOlel MecmoevixX 3a0aHuil HA COOMEemcmaeue

1 CooTBeTcTBHE MEXy HAUMEHOBaHHEM Jie(heKTa U ero Kiaccupukanuei

MMOBEPXHOCTHBIN rpaHuIia 3epHa, Gasbl
TOYCYHBIN BaKaHCUS

00BbEeMHBIH TpeuirMHa, nopa
JIMHEHHBIN JUCIIOKALUs

2 CooTBeTcTBHE MEXAy OOO3HAYEHHWEM IIKaJIbl M3MEPEHUS TBEPIAOCTH B METOJIE
Pokseruta u npenesnoM u3mMepeHust

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

3 CoOTBETCTBHE MEXAY CEUEHUEM CIUIaBa A-A Ha IuarpaMMme COCTOSIHUSI U KPUBOK
OXJIQXICHUS

A t

i

A

)
.




ﬂ_ i

4 CooTBeTCTBUE CTPYKTYPHI CILIaBa JUArpaMMbl jKe1e30-1eMEHTUT KOHLIEHTPALHOHHOMY
MHTEpPBAJly €€ CYLECTBOBAHUS

0,02-0,8 % I+ ®
0.8 % i
0,8-2,14 % I+ 11
2,14-43 % I+ 1+ JI
43 % 71
4,3-6,67 % I+ 1

5 CooTBETCTBHE MEXAY HAUMEHOBAHUEM JIATYHH U €€ MapKon

JBOIHas ogHO(Da3Hast JI190
JBOIHas1 1ByX(a3Hast JI60
JerupoBaHHas nepopmupyemas JIAT77-2
JIETUPOBaHHAsI TUTEHHAS JI4oC

4 ®0pM(l mecmoebix 3a0aHuUll Ha ycmanoeJjiienue npaeuﬂbnoﬁ noC1e008amenbHOCHU

1 TlocnmemoBaTeNbHOCTh BO3PACTaHUS CKOPOCTH OXJIAXKICHUS TIPU TEPMHUUCCKOM
00paboTke

1 oTxur
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2 oTHycK
3 HopMaJIU3alus
4 3akanka
2 IlocnenoBaTenbHOCTh PACIIOIOKEHUS CTPYKTYP MO CTETICHH YBEITUYCHUS

HEPAaBHOBECHOCTHU

1 mepiut
2 copout
3 TPOOCTHUT
4 OedHUT
S MapTeHCUT
3 IlocnenoBaTesIbHOCTh BO3PACTAHUS TEIUIOCTOMKOCTH HHCTPYMEHTAIBLHOTO MaTepHalia

1 yriepoaucTeie 1 HU3KOJIETUPOBAHHBIE CTAIN
2 OBICTPOPEXKYILNE CTATH

3 TBep/bIE CILIABEI

4 cBepXTBEpbIC MaTEPHAIIBI

4 TexHoJiornueckas IMOCJICA0BATCIIbHOCTD U3I'OTOBJICHUA PC3MHOBBIX U3EIuM

1 mracTukanys
2 cMeNIMBaHHUE
3 popmoBaHue
4 ByJIKaHU3ALM

5 IlocnenoBaTeIbHOCTh ITOBBIIICHUS TBEPAOCTH APCBCCHUHDBI

1 enb

2 Oepesa
3 opex

4 s1610Hs
5 Oyxk

JlaGopaTopHas padora

B Mmeroamnueckux ykazaHUsX K Ja00paTOpHBIM paboTaM MpPHUBENEHBI LIeJb U MporpaMMa
paboThl, OCHOBHBIE METOAMYECKHE YKa3aHUS K UX BBINOJHEHHUIO, COJEp)KaHHE OTyeTa,
KOHTPOJIBHBIE BOIIPOCHI ¥ CIIMCOK PEKOMEHAYEMOM JIUTEPATYPBI.

3agauu

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

3amaua 1. J{s »eMEHTOB LENHBIX Mepenad BeiOpaHa craib 45. OnucaTh CTPYKTYpy U
CBOICTBa CTaqu B PaBHOBECHOM cOCTOSSHUU. OOOCHOBAaTh M HA3HAUUTH PEKUM TEPMHUECKON U
XUMHKO — T€PMUYECKON 0OpaOOTKM JAJIsl MOBBIIMIEHUS WU3HOCOCTOMKOCTH 3JIEMEHTOB IepeaayH,
OMKCATh MPOLECCH MPOUCXOSIINE TPH 00pabOTKE U YPOBEHB TOCTUTAEMBIX CBOMCTB.
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3amaua 2. B pe3ynbrare TepMHUUECKOM OOpabOTKM NPYKUHBI JOJDKHBI TOIYYUTh
BBICOKYIO YNpyrocth. Jlms wmx wusrotoBiieHus BbiOpaHa ctanmb SOX®DI'A. VkazaTe cocras,
Ha3HAYUTh U 000CHOBATh PEXXHUM TEPMHUUYECKON 00pabOTKH, OOBSCHUB BIMSHUE JETUPOBAHUS HA
IpPEBpalliCHHs], NPOMCXOJAIINE IpU TepMHUecKOoH o0paboTke paHHOW cramu. Onucartb
CTPYKTYPY U CBOMCTBA MPY>KUH MOCIE TEPMUUYECKONH 00pabOTKH.
3agaua 3. /I U3roToBIEHUS NOJIINITHUKOB U IPYTUX TPYLIUXCS AeTanel, paboTarommx
B pPEXUME CaMOCMa3blBaHUS MCHOJIb3yeTcs noiauamua. Onpenenurbs TUI IJJACTMACCHI 10
XapakTepy CBs3YyM0OLIEro M cocrtaBy. lIpousBecTu Kiaccu(UKaLMIO MOJIUMEPHOW OCHOBBI IO
MOJICKYJISIPHOM ~Macce, MPOUCXOXKICHHIO, Ccrnoco0y o0pa3oBaHMs, COCTaBy, CTPYKTYpE,
nojsipHoctd, (asoBomy cocraBy. OmnmcaTh cOCTaB M KOMIUIEKC (DU3MYECKUX CBOWCTB
NOJIMaMHU/Ia, CIOCO0 U3TOTOBJICHHUS U3 HETO JeTajleH.
3agaua 4 [l M3roTOBIEHMsI BKJIAJBILIEH MOMIMIMITHUKOB CKOJIBXEHHUS KOMIIPECCOPOB
ucnoiapsyercs cmas b83. OnpenenuTs rpymiy cijiaBa 0 Ha3HAUYEHUIO, COCTaBY U CTPYKTYpE.
Omnucare CBOWCTBA U CTPYKTYpPYy CIUIaBa, BJIMSHUE HA HUX JIETHMPYIOUIMX 3JIEMEHTOB, CIOCOO
U3TOTOBJICHUS JIeTalleH
3agada 5 B MalmMHOCTPOEHUH IMPOKO UCIIOB3YIOTCA YepBsauHble nepenadn. [lono6pars
MaTepuai 4epBAYHOro KoJjieca. YKa3aTh COCTAB CIUIaBa U €ro IPYIIY 0 XUMUYECKOMY COCTaBy,
CTPYKTYpE, TEXHOJIOTUYECKUM CBOMcTBaM. Onucarh CTPYKTYpY U CBOMCTBA CILIaBa, BIMSHUE Ha
HUX JICTHPYIOIINX JJIEMEHTOB.
3agaua 6 IlomoOparh Mmarepuan JUisl cepAeYHHMKOB TpaHchopmaTopoB. OOOCHOBAThH
TpeOOBaHUS K MaTepuaily, ONHCAaTh €ro COCTaB M CBOMCTBA C IOMOLIbIO KOJUYECTBEHHBIX
XapaKTepUCTHK, IPUBECTH NMPUMEPbl MAPKUPOBKH JAHHOTO KJIacCa MaTepUaJIOB B 3aBUCHUMOCTH
OT TE€XHOJIOTMH U3TOTOBJICHUS.
3agaua 7 [l M3roTOBJICHHUS JeTajlell MOAUIMIIHUKOB KayeHHs HCIONIb3YeTCs CTajb
[IX15. Vka3are coctaB, 00OOCHOBaThb W HA3HAYUTh PEKUAM TEPMHUYECKOH OOpabOTKU ¢
yKa3aHHEM BJIMSIHUA JETHPYIOLIUX JIEMEHTOB Ha MPEBpAIleHUs] B CTAIH IpU TepMOoOpaldoTKe.
Onucatb MUKPOCTPYKTYPY U CBOICTBA CTaJIH MOCJIE TEPMOOOPAOOTKH.
3agaua 8 Ilpum co3maHuM yJABTPA3BYKOBBIX YCTPOMCTB Majod MOIIHOCTH IS
M3TOTOBJICHUSI M3JIydaTeled HCIOJb3yeTcsl Nbe3okepamuka. OmnucaTh SIBICHHE M MEXaHU3M
nbe303((ekra, cocTaB U CTPYKTYpY MaTepuasa, TEXHOJIOTUIO MOyYeHHs Mbe30KepaMHUUeCKUX
U3JIydaTesnen.
3agaua 9 JIns M3roTOBJIEHMS YEpPBSYHBIX BaJOB HcHoib3yeTcs crainb 20. Onpenenuts
Ipynmny craiu, Kilaccu(uUUpoBaTh IO CHOCOOY MOJIyYE€HUS U CTPYKTYpe B DPaBHOBECHOM
coctosHuu. OOOCHOBaTh M HA3HAYUTh PEXXUM OOpPaOOTKH JJIsl MOJTYYEHHUSI BBICOKOM TBEPAOCTH
MOBEPXHOCTU M HEBBICOKOW cepaneBuHbl. Onucarh CTPYKTypy M CBOMCTBa CTalud HoOCie
00paboTKH, pacIIMPUTh HOMEHKIIATYPY AeTanei, U3roTaBIuBaeMbIX U3 JaHHOM cTaiu.
3amaga 10. BoluepTuTh auarpammy skene3o-kapOuj Keie3a, yKa3aTb CTPYKTYpHBIE
COCTaBJIAIOLIME BO BCEX OOIACTAX JUarpaMMbl, ONMUCATh MPEBPAIIEHUS M IOCTPOUTH KPHUBYIO
oxJlaxaeHus (C mpuMeHeHueM mpaBui ($a3) ms crasa, coaepxaniero 1,8 % C. Ctpykrypa u
HAMMEHOBAHHE CIIIaBa IPU TemmepaType Hivke 727 C.
3amaga 11. IlpuBectu HauMEHOBAaHME U BBINOJIHUTH paclIM(POBKY O0O03HAYEHUS
gyyrynoB: CU 35, BU100, KY 35-8, KU 80-1,5, AUC-2, AUB-2, AUK-2, UC17, UC15M4, UX28,
YCs, YH153101, YH11T'7111.
3amaua 12. IlpuBecTM HaMMEHOBAHHWE M BBINOJHUTH PACHIMPPOBKY OOO3HAYCHMS
craneit: 0912C, 10XCH/, 17T2A®b, 15X, 18X2H4MA, 40X15H7T'7®2MC, 03H18KIMST,
60CT’, S0X®DA, 30XI'"CH2A, 95X 18I1I.
3amaga 13. IlpuBecTM HaMMEHOBaHHME W BBINOJIHUTH paclI(POBKY 0003HAYEHUS
cranmeit: 40X13, 08X17T, 12XI18HI0T, O03X18H12, 10X14I'14X4T, 03X20H16ATI®6,
08X18I'8H2M2T.
3anaua 14. IlpuBecTH HaMMEHOBAaHUE U MPOBECTH PACHIM(PPOBKY 0003HAUECHUS CTAJICH:
P9, P9®S5, POM4KS, P18K5®2, PSM3K6C.
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3amaua 15. IlpuBecTH HaMMEHOBAHHWE M BBINOJHUTH PACHIMPPOBKY 0003HAUCHHS
crutaBoB: BK3, BK25, T30K4, T5K10, TT8K6, TT10K8

3amaua 16. IlpuBecT HaMMEHOBAHWE M BBINOJHUTH PACHIH(PPOBKY OOO3HAYCHHS
cruaoB : JI63, JI80, JIC 59-1, JDKMn 59-1-1, JIAXK 60-1-1, JII{16K4, JIL40Mu3K,
JIL23A6K3Mn2, JIL38Mu2C2.

3amaua 17 IlpuBecTM HaMMEHOBAHUE M BBIIOJIHUTH PACHIU(POBKY 00O3HAUCHMS
crmaBoB: AMiuM, AMr, AMrSM, AMr6, AMr3H, B96, /118, AK4, JI16M, JI116H, AJ133, AK9,
AK8M, AM4,5.

5.2. IIlpomekyTOYHAS aTTECTALMS

BOHPOCLI K 3K3aMEHYy

1. OcHOBHBIC TIOHATHS M OINpPEACTCHUS: KOMIIOHEHT, CIUIaB, cHucTeMa, ¢asa,
CTPYKTYypa.
2. ATOMHO - KPUCTAJUIMYECKOE CTPOECHNE MaTepuaioB. biavkHuil, fanbHUN OPSAIOK.

OnemeHTapHas  Kpucrajummdyeckas — sdyeiika.  OcHoBHble  Tunbl.  Ilepuox — pemerku.
KoopauHanroHHOE YKCIIo.

3. Kpucrannuzanus. M3Menenne cBOO0AHON 3HEPruy B Npolecce KpUCTALIU3ALMH.
KpuBble 0XJ1aXaeHUs YMCTOrO0 MeTaslIa.

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

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

6. [ToBepxHOCTHBIE JEPEKTHl KPUCTALIMIECKOW CTPYKTYphl. OCHOBHBIC AIIEMEHTHI

CTPYKTYpHI (3epHO, OJIOK, (QparmMeHT, OOJBIICYIJIOBbIE M MAaJOyIJOBble T'PAaHULBI). MeTomabl
WCCJICIOBAHMSI MUKPOCTPYKTYPBI METaJLIA.

7. [TonmumopdHbIe mpeBpalleHus] MeTaIOB. TBepiable pacTBOPHI 3aMEIICHUS U
BHEJPCHUSI.

8. IIpouecc kpuctamnuzanuu u GpazoBsie IpeBpanieHus B ciaBax. [Ipasuno ¢a3 ['nboca.

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

10. [Tonosxenus npaBuiia OTPE3KOB.

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

12. JluarpaMma COCTOSTHUSI CIIJlaBa C HEOTPAaHWYCHHONW pacTBOPUMOCTHIO B

TBEP/IOM COCTOSIHUHM (Jrarpamma ¢ 3BTEKTUKOMN).

13. Buasl HampspkeHuid. Ymopyras U [jactuueckas nedopmanus. 3aBHUCHMOCTh
MIPOYHOCTH OT MJIOTHOCTHU JUCIIOKAITHH.

14. Xpynkoe U BA3KOe paspylleHue. XJIaJHOJIOMKOCTh Marepuana. Ilopor
XJIaTHOJIOMKOCTH.

15. Bo3Bpar u nonuronuzanus. Pekpuctannuzamus. XonoaHas u ropsdast 1edopmMarius.

16. MexaHnudeckre CBOMCTBA, OMpeIEsieMbIe IPU CTATUYECKUX UCTIBITAHUSX.

17. TBepaoctb MeTamioB. CylIHOCTh U OCHOBHBIE METO/bI U3MEPECHHUS.

18. Mexanuyeckue CBOMCTBA, ONMPEAEIIeMbIE TPU JUHAMHUYECKUX UCTIBITAHUSX.

19. Mexanuveckre CBOMCTBA MPU MUKINYECKUX Harpyskax. JKuByuecTb MeTasia.

20. MeTtoas!l OBBILIEHNS IPOYHOCTH MATEPUATIOB.

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

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

23. Jlmarpamma >kene30-ueMeHTUT. [IpeBpamieHuss mpu OXJaXIECHUA B JAHANA30HE
KOHLEHTpaluu yriepoaa, %: 2,14 -4,3; 4,3: 4,3- 6,67.



24. OcHOBHbIE NpUMECH B CTaIWd. BiusHue yriepoja Ha MEXaHUYECKUE CBOMCTBA
(kauecTBEHHO) cTaii. KpacHOJIOMKOCTh CTalu.

25. BiausHue Nerupyromux 3JIEMEHTOB Ha JuarpaMMy COCTOSIHMS ciuiaBa. J(uarpamma
COTPBITOH Y- 001aCThIO.

26. BiusiHue nerupyrommx 3J€MEHTOB Ha JuarpaMMmy COCTOsIHUS ciuiaBa. Jluarpamma
COTKPBITOH 0- 00JIaCTBIO.

27. Knaccuukanus ayrynos. ['padutuzanms. benbie 4yryHsl.

28. Cepbie uyrynel. Kiaccudukanus 1o CBS3aHHOCTH YIJIEpoJa M Marepuany
ocHOBBI.MapkupoBka. O01acTh MPUMEHEHHS.

29. KoBkue 1 BBICOKOIIPOYHBIE YyTyHBI. MapkupoBka. O0JacTh TPUMEHEHUS.

30. OcHOBHBIE ITPEBpAILICHHS B CTAIN IPU TEPMHUYECKON 00paboTKe.

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

32. Bropoe ocHOBHOe mpeBpaileHue B cranu (pacmnan aycrenuta; A—lII). duarpamma
M30TEPMUYECKOTO IMPEBPALCHUS ayCTEHUTA.

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

34. YerBepToe OCHOBHOE IIPEBpaAIlCHHE B CTaIU (TIpeBpalieHus npu otinycke; M—II).

35. Knaccudukanus BUI0B TepMHUYECKON 00paOOTKH, HX ONPEICTICHHS.

36. Omxur I pona. Haznauenue u kiaccudukanms.

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

38. 3akanka. OCHOBHbIE TapaMeTPhI IIpoLecca.

39. 3akanMBaeMOCTh U IPOKAIUBAEMOCTh CTAJIH.

40. Otnyck cranu. Buael 1 Ha3HAYeHUE.

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

42. llemenrtanus. Buasl u Ha3HAYeHHE: CTPYKTYpa IEMEHTHPOBAHHOTO CIIOSL.

43. AzotupoBanue ctaiau. Busbel 1 Ha3HaUeHHE: CTPYKTYpa a30TUPOBAHHOTO CIIOSL.

44. IlnanupoBanue craiu. HurpouemeHTamus.

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

46. VYrmepoaucTtble KOHCTPYKIMOHHBIE cTanu. Kraccudukamusi, MapKHpoBKa H
00acTbIIpUMEHEHUS.

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

48. PeccopHO-IIPYKMHHBIE U [APUKOMOAIIUITHUKOBBIE CTANIH.

49. Kopp0o3uOHHO-CTONKHE U HKAPOCTONKHE CTAIM U CIUIABBI.

50. ’KapornpouHsle cTaJlu U CIUIABHI.

51. Beibop cramu ang geraned MamMH. OKCIUTyaTal[MOHHBIE, TEXHOJIOTMYECKUE
UPKOHOMHMYECKHE TPeOOBaHUS.

52. nctpymenTanbHble cTanu. Kinaccuduxamnus u MapKupoBKa.

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

54. CBepxTBepable MaTepuanbl. Matepuainsl abpa3suBHBIX HHCTPYMEHTOB.

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

56. Knaccuduxkanus u TepMudeckas 00padoTka alFOMUHUEBBIX CIUIABOB.

57. dedhopMupyemble aTtOMUHHEBBIE CIUIABbI, YIIPOYHsIEMbIe TEPMUYECKOM
00paboTkoil. [[ropaitoMUHBI.

58. JIuTeitHble aIfOMMHMEBBIE CIUIaBbl. CHIIyMHUHBI.

59. CrutaBbl Ha OCHOBE TUTaHa, UX TepMUYecKas 00paboTka.

60. AHTU(QPUKINOHHBIE (TTOAIINITHUKOBBIE) CIIJIABHI.

61. KoMIIO3UIIMOHHBIE MaTEPHAIIBI C METAUINYECKONW MaTPULIEH.

62. [loHaTHEe 0 HEMETAIIMYECKUX MaTepraiax U KIacCU(PHUKAIHS TOTUMEPOB.

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 cBeIeHMS, COCTAaB U KJIACCH(PUKAIIHS TUIEHKOOOPa3yIONIUX MaTePHUAJIOB.

69. Heopranuueckue Kiieu U TEPMETHKHU.

70. I'padut 1 HEOPraHUUECKOE CTEKIIO.
71. Cutanisl (CTEKJIOKPUCTAIUINYECKUE MATEPUAIBI).
72. Kepamuueckue u3aenusi.
73. Metamundeckue cTekiia (aMop@HbIE CIIaBBbI).

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

HABBIKOB U(MJIN) OIIBITA JEATEJIBHOCTHU

6.1. Pe3yJ’IbTaTLI OCBOCHUHA y‘leﬁHOﬁ AUCHUIIJIMNHBI, ITOAJIC/KAIIUE IIPOBEPKE

Kontpompyemble | Pe3synbraThl 00yueHus OcHOBHBIE TIOKA3aTeNN OneHouHble
KOMIIETEHLINU (0OBEKTHI OIICHUBAHMUS ) OLICHKU PE3YJIbTaTOB CpeAcTBa
(dacTp
KOMITCTCHIIHI )

OIIK-1.1 31 [Tepeuncnenune obnacreit KomnokBuym
AHanusupyer 3HaTb 00J1aCTH IIPUMEHEHHUs COBpeMeHHBIX | IIpakTnueckoe
3aJjaud,  BBIJEISACT | IPUMEHEHUS MAaIlIMHOCTPOUTEIbHBIX 3aHATHE
0a3oBbIe pa3IMYHbIX MaTepuaios, obnanaomux | TectupoBaHue
COCTaBJIAIOLIME M | COBPEMEHHBIX Pa3INYHBIMU OK3aMeH
noa0UpaeT METOMABI | MaTEPUAIIOB /IS MEXaHUYECKUMU
peLeHus W3TOTOBIICHUS JIeTajlel, | CBOMCTBaMH.
€CTECTBEHHBIX HAYK | UX COCTaB, CTPYKTYpy U | XapaKTepUCTHKa COCTaBa,

U MaTeMaTUKH CBOMCTBa CTPYKTYpPBI U CBOMCTB 3TUX
33 MaTepUasoB.
3HaTh METO/BI [Tepeuncnenue
onpezaeneHust GU3NKO- | MEXaHUUYECKUX CBOWCTB
MEXaHUYECKHUX CBOWCTB | MaTe€pHalOB. Komnoxksuym
MaTepUaIoB. XapakTepucTUKa METOI0B TectupoBanue
Y1 OIIPEEIICHUS CBOWCTB, JlaGopatopHas
YMeTb 000CHOBAaHHO OoTMeYast PU STOM paborta
BbIOMPATh OCHOBHBIE U | IPEUMYIIECTBA U OK3amMeH
BCIIOMOTaTeNbHbIE HEJ0CTaTKU KaXKI0ro
MaTepuaisl ucxons u3 | merona. CoorsercTare Komnoxksuym
9KCILTyaTal[MOHHBIX METO/1a UCTIBITAHUS [IpakTuueckoe
TpeOOBaHUH K JleTanu. | MaTepualla yCIOBUSIM 3aHsTHE
B2 JKCIUTyaTaluy JETalIH. TectupoBanue
Brnanets crmocoOHOCTBIO | YMeHHE NPaBUIIbHO U OK3aMeH
BBIITOJIHATh 000CHOBAHHO BBIOMPAThH
MEPOIPUATHS 110 OCHOBHBIE U
BBIOODY U BCIIOMOTaTeNbHbIE
¢ pexTuBHOMY MaTepHalIbl IS
HCIIOJIb30BAHUIO W3TOTOBJIEHUS IeTalIel Komnoxksuym
MaTepuasoB. MaIIlH C y4eTOM [IpakTuueckoe
34 AKCILTyaTallMOHHBIX 3aHsTHE
3Hartb Kiaccupukanuoo, | TpeOoBaHUM, TectupoBanue
CBOMCTBA, MAPKUPOBKY | KOHCTPYKLIUOHHOU OK3aMeH
1 001acTh MPUMEHEHUS | IPOYHOCTU U
pa3IMYHbIX HKOHOMUYECKUX




MaTepUasos,
UCIOJIb3yEMBIX B

IIOKa3aTelieH.
O06mamanue criocoOOHOCTBIO

MalIMHOCTPOSHUH BBITIOJHATH 33/1a4U 110
BBIOOPY 1 (D PEeKTUBHOMY Komnoksuym
UCTIOJIb30BaHUIO [IpakTuyeckoe
KOHCTPYKLUUOHHBIX U 3aHsTHE
WHCTPYMEHTAIBHBIX TectupoBanue
MaTepuasos, DK3amMeH
00ecTeYnBarOIINX
HAJCKHYIO paboTy U3/eNus.

[TpuBecTH kaccudukanuio
MaIIMHOCTPOUTEIBHBIX
MaTepuaioB, TPUBOIS
MIPUMEpPHI Pa3INUHbIX
Mapok. IIpuBeneHHble
MapKu MaTepuaioB
pacmdpoBaTh U JaTh UM
XapaKTePUCTHUKY C TOYKU
3peHUst CBOMCTB 1 00acTh
WX UCIIOJIb30BAHMUS.

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

BIIUSIHUE HA CTPYKTYPY. | OCOOCHHOCTSMH.

Y2 YMeHue BeIOUparh
YMeTb ucnonbp30BaTh COOTBETCTBYIOIIUN BUT KomnokBuym
METOJIbI CTaHAPTHBIX CTaHIAPTHBIX UCITBITAHUN TectupoBanwue
WCIIBITAHUHN TIO 0 OMPEIETICHUIO JlaboparopHas
OTIpeIeNICHUI0 (PU3UKO- | KOMILIEKCA MPOYHOCTHBIX pabora
MEXaHHUYECKUX CBOWCTB | CBOMCTB, KOTOPHIE OK3aMeH
Y TEXHOJIOTHUECKUX HAXOJATCS B HANOOJIBIIECH
nokaszaTesnei KOPPEJSIHIH CO CITY>KeOHBIM
MaTepHaloB, HA3HAYCHUEM JICTAIIN bl
MIPUMEHSIEMBIX B U3JIEHSIX MEXaTPOHUKH U
W3JICTUSIX MEXaTPOHHUKH | poOOoTOTeXHUKN OIICHUBATH
1 pOOOTOTEXHUKHU CTEeTNeHb 00pabaThIBAEMOCTH

B1 JIETaJU TIPU €€
Brnanets MmeTonamu W3TOTOBJICHHUH U3 3a1aHHoT0 | KommokBuym
CTaHJIaPTHBIX Marepuaa. TectupoBanmue
WCIIBITAHUHN TIO Hcnonk30BaHne METOIOB JlaboparopHas
ornpeAeneHuIo GU3NKO- | CTaHAAPTHBIX UCTIBITAHUH paborta
MEXaHHYECKUX CBOWCTB | MO ONpPEACTICHUIO DK3aMeH

U TEXHOJIOTUUECKUX
nokasartelien

Pa3IMYHbIX MEXAHUYECKUX
CBOMCTB C y4€TOM
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MaTepUasos,
IIPUMEHSEMBIX B
U3JIETIUSIX MEXaTPOHUKHU
U poOOTOTEXHUKHU

B3
Brnaners crioco6HOCTBIO
y4acTBOBaTh B
OpraHu3aluu
MPOIIECCOB pa3pabOTKH
Y U3TOTOBJICHUS
U3JEIINA MEXaTPOHUKHU
1 pOOOTOTEXHUKHU.

Y3
YMeTb BBINOIHATh
pa3IU4HbIE BUJIbI
TEPMUYECKON
00paboTKH MaTepuaios,
1 GOPMHUPOBAHUS
CBOICTB JCTalICH,
IPUMEHSEMBIX B
U3JIETIUSIX MEXaTPOHUKHU
U poOOTOTEXHUKHU

CITy’)keOHOTO Ha3HAYCHHUS
JIETalIA B U3JIEIHSIX
MEXaTPOHHUKH U
pobotoTexHukH. BiianeHue
HaBBIKAMU 00PabOTKU
PE3yJIbTaTOB MCITBITAHHH.
OO6naganue HaBLIKAMH
y4acTHs B OpraHH3aI|uH
mporecca pa3paboTKu U
M3TOTOBJIEHUS U3IEITHI
MEXaTPOHHUKH U
POOOTOTEXHHUKH Ha
KOHKPETHBIX JTarax
IIPOU3BOJICTBA,
(bOpPMUPYIOITUX KU3HEHHBIH
IIUKJT TIPOAYKIIUH.
O6naganue CrroCoOHOCTHIO
BBITIOJIHATh Pa3IUYHbIC
BUJIbl TEPMHYECKON
00paboTKH JeTaNICH.
YMeHnne 000CHOBaHHO
BBIOMpATh PEKUM
TepMOOOpabOTKH B
3aBHCHMOCTH OT MapKH
CTaJld ¥ Ha3HAYCHUS
JIETAJIHN.

KonnokBuym
[IpakTrueckoe
3aHATHE
TectupoBanue
DK3aMeH

KonnokBuym
TectupoBanue
JlaGopaTopHas
paborta
DK3aMeH

6.2. Illkayia oneHUBaHUS IVIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

6.2.1. Texymmii u pyOe:kHbIil KOHTPOJIb

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

70 6annoB. Pactipeenenue 0amioB MpUBEIECHO B TaOIHUIIE.

[ITxana oueHnBaHUS
Cemectp

0-35 6annos 36-50 GamoB 51-60 6amnoB 61-70 OamoB
YactuuHoe ITonnoe ninu | [TonHoe nnm [Tonnoe WIn
MOCEILEHNE 4aCTUYHOE YacTUYHOE YaCTUYHOE
ayJIUTOPHBIX MOCeleHNEe TOCEIICHHE HoceleHne
3aHATHUH. Ay/IMTOPHBIX 1y TETOHEIX ay/ITOPHBIX
HeynosnerBopuren | 3aHATHI. . 3ansaTui.  [lomHoe
bHOE BbINONHEHHE | YacTuuHOE saHATHH. TIOTHOE | oo mvermre u
7a0OpaTOPHBIX U | BBHIIIOJHEHHE u | BRIIOJIHCHUC 1 3almTa
NPAaKTUYECKUX 3aImTa 3ammra 7a00paTOpHBIX U
pabor. IInoxas | 1abOpaTOpHBIX W | 7a0OpPATOPHBIX U | MMPAKTHYECKUX
MOJrOTOBKA K | IPaKTUYECKUX MPAKTHICCKUX pabor.  Beicokue
OasIbHO- pabor. paor. MOKa3aTeinu o
PEUTHHTOBBIM Y 10BIE€TBOPUTENBH KOJUIOKBUYMaM |
MEPOIPUSITHSIM. ble 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 pe3ysbTaTOB OCBOCHUS YYEOHON TUCHUILUIMHBEI B 3 ceMeCTpe MPOBOAMTCS TIO
HIKaJIe, UCIIOJIb3YeMON Ha dK3aMeHe:

Cemectp [Ixana oueHuBaHUs
HeynosnerBopure | Ya0BIeTBOPUTEIBH Xopouio OTnu4HO
JILHO 0 (81-90 6as0B) (91-100 6amnoB)
(36-60 6aoB) (61-80 6ayoB)
3 Crynenr  umeer | Ctynent umeer 36- | Crynent umeer 51- | CtyneHT umeer

36-60 OaioB 1O
UTOTaM TEKYILETO

u pyOekHOTO
KOHTpOJIS, Ha
9K3aMeHe He Jall
IIOJTHOTO  OTBETa
HU Ha OJIMH
BOIIPOC.

CryneHtr  umeer

36-45 OamwioB 1O
UTOTaM  TEKYIIETO

51 pyOexHOro
KOHTPOJIA, Ha
JK3aMEHE man
MOJIHBIN OTBET

TOJIbKO Ha OJMH
BOIIPOC

50 OaJUI0B 1o
UTOTaM TEKYILEro U

pyOexKHOTO
KOHTPOJIS, Ha
HK3aMeHe Jan
MOJHBIA OTBET Ha
OIMH  BOMNpPOC U
JaCTUIHO
(TIOJTHOCTBIO)

OTBETHJI HA BTOPOU.
CryneHnt umeer 46-
60  OamwnoB WO
UTOraM TEKYILEro H

pyOexxkHOTO
KOHTPOJIS, Ha
IK3aMeHe Jan

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

CTyneHT uMeeT IO
HUTOTraM TCKYIICTO U

pyOeKHOTO
KOHTPOJIS 61-70
0amioB Ha

9K3aMEeHE He Jal
MOJIHOTO OTBETa HU
Ha OJIUH BOIIPOC.

60 G6atoB 1Mo
WUTOTaM TEKYILEro U
pyOexxHOTO
KOHTpOJISA, Ha
JK3aMeHe Jall
MTOJIHBIN OTBET HA
OJIMH BOMPOC U
YaCTUYHO
(TIOJTHOCTBIO)
OTBETHJI HA BTOPOU.
CryneHnt umeer 61 —
65 6amioB 1o
UTOTaM TEKYIIEeTo U
pyOexxHOr0
KOHTPOJIS, Ha
9K3aMEeHe Ja
MOJTHBIN OTBET Ha
OJIUH BOTIPOC U
YaCTUYHO OTBETHII
Ha BTopoil. CTyeHT
umeet 66-70 6anioB
10 UTOTaM
TEKYIIEro 1
pyOexxHOro
KOHTPOJIS, Ha
JK3aMeHe) Jal
IIOJIHBIN OTBET
TOJIbKO Ha OJTUH
BOIIPOC.

61-70 OamoB 110
UTOTaM TEKYIIETO

U pyOexHOTO
KOHTPOJIS, Ha
9K3aMeHe aan

MOJIHBIA OTBET HA
OJIMH BOIPOC H
YaCTUYHO
(TIOJTHOCTBI0)
OTBETHII
BTOPOWU.

Ha

7. YHEBHO-METOJANYECKOE OBECIIEYEHUE JUCHUITJINHBI

7.1. OcHOBHas JUTEpPaTypa

1. PxeBckas C.B. MarepuanoBenenue: Yue0.11s By30B. 4-0e u3j., nepepad. u gom. M.:
VYHusepcurerckas kaura, Jloroc. 2004.-424c.
2. Jlaxtun IO.M., JleontbeBa B.II. MarepuanoBenenue: Y4eOHHK Ui BBICIIMX
TEXHUYECKUX y4eOHBIX 3aBeleHUU. 3-¢ u3M., mepepad. u gom. —M.: Mammnoctpoenue, 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.: [lox o6m. pen.
b.H. Ap3zamacoBa. — 2-e u3z., ucmp. u jaomn. —M.: Mammnoctpoenue, 1986. -384c.

4. Comuner IO.I1. MarepuanoBenenue [DIeKTpOHHBIN pecypc]: y4eOHUK i BY30B/
Conanes HO.I1., [psxun E.U. — Dnekrpon.tekcroBbie aannbie. —CI16: XUMU3JIAT, 2017. —
783 c. — Pexxum gocryna: http:// www.iprbookshop.ru67345.html.- D5C «IPRbooks».

7.2. lonoJTHUTEIbHAS JIUTEpaTypa

1. Kymuep B.C. Marepuanosenenue: [Ipaktuxkym/ B.C. Kymnuep, A.C. Bepemaka, A.I'.
Cxuptnaaze. — Cr. Ockon: THT, 2013.- 208c.

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

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

4. XynokpamoBa P.H., Ilanteneenko ®.M. Marepuanosenenne: Jlab. NpakTHKyMm:
YuebHoe mocobue st By3os/ [Ton pex. JI.C. JIasxoroBuua. — MH.: Beicmias mkomna, 1988.- 224c.

5. Bonmomun 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-TexHMuYeCKHH M MPOU3BOJCTBEHHBIH >KypHan «Marepuano-BeeHue u
TepMuyeckas 00paboTKa METAJIOB.

2. Kypnan «MatepuaioBeieHue».

3. HayuHo-TexHM4YeCKHH KypHal «Bompockl MaTepuanioBeIcHU.

4. Kypuan «®yHnaMeHTaIbHBIE POOIEMBI COBPEMEHHOTOMATEPUAIIO-BEICHUS.

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

6. HayuHo-TexHuyeckuili W  INPOU3BOJCTBEHHBIH JKypHan «Bce matepuansl.
OHIMKIIONEINYECKUI CIIPABOYHUK.

7. Kypnan «Kaydyk u pe3uHay.

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

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.arsl.ru —  OBJI  PI'B -  DOnexkTpoHHble BEpCHH  IMOJHBIX
TEKCTOB AuccepTaluii u aBTopedeparoB u3 ponaa Poccuiickoil rocynapcTBeHHOW OMOIHOTEKH.
2. http://www.scopus.com — SciverseScopus uzaaTenbcTBa «Jnb3eBup. Hayka u

texHosioruny. PedeparuBHas n ananuTrueckas 6a3a JaHHBIX
3. http://elibrary.ru — DnekTpoHHast OMOIMOTEKA HAYYHBIX MTyOIMKAIUHA.


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 3apyOexbs. [lomHbIe TEKCTHI+ aHATTUTHKA
n3 600 uzganuii mo 53 orpacisam

5. https://www.gost.ru/portal/gost//home/standarts - @enepanbHOe areHTCTBO IO
TEXHUYECKOMY PETryJIUpPOBAHUIO U METPOJIOTUU

6. http://www.consultant.ru/ - cipaBouHo-mipaBoBas cucrema KoncynpranT [lntoc

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

7.6. MeToanueckue yKa3aHusi K JJa00paTOPHbIM 3aHATUIM

1. Kymuep B.C. Marepuanosenenune: [Ipaktuxkym/ B.C. Kymnuep, A.C. Bepemaka, A.I'.
Cxuptnaaze. — Cr. Ockon: THT, 2013.- 208c.

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

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

7.7. llporpammHoe obecnievyeHue COBpeMeHHbIX HH(P)OPMALMOHHO-KOMMYHHUKALMOHHBIX
TEXHOJIOIrui

[Ipu npoBeneHNM 3aHATUHN JIEKUNN, TPAKTUYECKHUX 3aHATUM UCIOIb3YIOTCS:
JIUYEH3UOHHOE NPOSPAMMHOE oDecnedenue:

— Kaspersky Endpoint Security ans 6usneca - Ctannaptaeiii 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 - wMareMarnueckoe MporpaMMHOE oOOecIeyeHue,
KOTOpPOE IMO3BOJISIET BBINOJHATh, AHAJU3UPOBATh BaXKHEHIIMEe WH)XXEHEPHbIE pacyeTbl U
00OMEHMBATHCS UMH;

—  WinZip qiigs Windows - mporpaMm AJis CKaThs U pacliakoBKU (ailyios;

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

— FarManager - KoHCOJbHBIA (ailyIOBBIM MeHemKep I ONEPAlMOHHBIX CHCTEM
cemeiicrBa MicrosoftWindows.

[IporpaMMHbIe KOMITJIEKCHI:

— Kowmmac 3D;
— STATISTICA;

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

3aHATHSA TIO TUCIUIUIMHE MPOBOISTCS B CICIMAIBHBIX NMOMEIICHUAX (AyAUTOPHUSIX) IS
MPOBEJCHUS  3aHITUN  JIEKIMOHHOTO THUMA, TMPAKTUYECKUX 3aHATUH, TPYMONOBBIX U
HHIWBHUIYAJIbHBIX KOHCYHBTaHHﬁ, TEKYIIECTO KOHTPOJIA U HpOMe)I(YTOIIHOfl arrecranun.
AyIUTOpUM YKOMILJIEKTOBaHBI CHEIHATU3UPOBAHHONW MeOeIbl0 M TEeXHHYECKUMU CpPEeICTBa
o0ydeHus, CIIyKaluMH 1715 IPeICTaBIeHNs HH(OpMaluu O0IbIION ayAUTOPUH.

Jlns  mpoBeneHUsT 3aHATUN  JIGKIIMOHHOTO THUIMA HMMEIOTCS  JIEMOHCTPAIMOHHOE
000opyI0BaHNEe U y4eOHO-HATJISAIHBIE TIOCOOUSI.


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

KOMITHIOTEPHOM TEXHUKOU C BO3MOKHOCTBIO MOJKIIIOUCHUS K ceTh "MHTepHeT" n o0ecreueHueM
JIOCTYTIA B 3JIEKTPOHHYIO HH()OPMAIIHOHHO-00Pa30BaTEeIbHYIO CpeAy OpraHU3alIHH.

Ha6opaTopHLIe pa6OTI)I, IIPOBOJATCA B CIICHUAIM3UPOBAHHBIX KOMIIBIOTEPHOM KJIACCE C

COBPEMEHHBIM KOMITBIOTEPHBIM O0OpYIOBAaHUEM, WCIOJB3YIOIMIMM B TIpOIEcce OO0ydYeHUs
CTYJEHTOB MIPOrpaMMHOE OOecreueHue, MPOnucanHoe B 1. 7.6.

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHre JIaO0PaTOPHBIX padoT

No
11a0.
pabor

MarepuanbHoe obecrieueHue

1

1.Marepuainbl, HHCTPYMEHTHI U PEAaKTUBBI JJIsl IPUTOTOBJICHUSI MaKpoILInda.
2.BoITspkHON 1IKad.
3.00pa31p! A5 IPUTOTOBJICHUST Makpouutda.

1.Meramnorpadpuyeckuii Mukpockon MMUM-6 (MHUM-10).
2.YcTaHOBKa 715l IPUTOTOBJIECHUS! MUKponutida (st nuindoBanus).
3.Marepuaibl 1 peakTUBbI JUIsl IPUTOTOBJIEHUS] MUKpOLUIH(a.
4.00pa31bl U151 IPUTOTOBJIEHUS MUKPOLLIU(OB.

1.MamvHa 11t HICIBITaHUK Ha pacTshkeHne Moa. P-5 (vm turma UP 50047-03).
2.00pa31bl U3 pa3IMuHbIX MAPOK CTaJICH, U3TOTOBJICHHBIE B COOTBETCTBUH C
TpeOOBaHUSIMHU CTAaHAAPTOB U MPEAHA3HAYCHHBIC JIJIs1 UCIIBITAHUI Ha pacTsHKEHUE.

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

4.AnMazHbIi KOHYC C YIJIOM IpH BepiruHe 120°.

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

6.00pa31pb! ¢ OTHUIM()OBAHHOMN TOBEPXHOCTHIO, TBEPAOCTh KOTOPHIX HEOOXOIMMO
OINPEJEINIUTb.

1.MastaukoBsIii korep Tuna MK-301 (MO510-03).
2.006pa31psl Ui U3Y4eHUs YAapHOU BSI3KOCTH, MTOIBEPIHYThIE PA3IMUHON TEPMUUECKON
o0OpaboTke.

1.Merannorpaduueckuiit Mukpockon MUM-6 (MUM-10).
2.006pa31bl 3apHCOBOK MUKPOCTPYKTYP CTaJH.

3.Komiekuust moAroTOBIEHHBIX K MPOCMOTPY MUKPOLLIH(OB.
4.Ilnakar «/luarpamma Fe — Fes C».

1.06pa31sl A7 TEPMUYECKON 00paOOTKH.

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

3.BaHHbI MacnsiHas ¥ BOJISHAS.

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

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

3. Ileus 3akamounas maxtHoro tuna I 3.6.15/2.

4.0tnymeHHble 00pasibl U3 PA3IMYHBIX MAPOK CTAIH.

l.IITaHreHIpPKYIIb.

2.006pa31bl XOJTOAHOTSIHYTOM TPOBOJIOKH.

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

4.11puOop a7 MCTIBITAHUSI TPOBOJIOKU Ha niepern6 moxa. MX-5111.

9. OcobeHHOCTH peanu3anvm JTUCHMIIIMHBI AJ HHBAJIUI0B U JIMI ¢ OrPAaHHYCHHBIMHA

BO3MOKHOCTAAMHU 310POBbA
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JlJiss CTYIEHTOB C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI CO3JIaHBI CIICLIUATbHBIC
ycIoBUSL JUIsl ToNMydeHHs oOpa3zoBaHus. B 1ensx AOCTYMHOCTH TOJYYEHHs] BBICIIETO
oOpa3oBaHus M0 00pa3oBaTENLHBIM IMPOrpaMMaM HHBAIHIAMU M JIMIIAMUA C OTPAHHMYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbsI YHUBEPCUTETOM 00ECIIeunBaeTCs:

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

2. JIns MHBANUIOB C HAPYIICHUSMU 3peHuUs (CIa00BUSIINE, CICTIBIC)

- MPUCYTCTBHUE ACCUCTEHTA, OKAa3bIBAIOIIEr0 O0ydaromeMycsi HEOOXOJUMYIO MOMOIIb,
nyOIMpoBaHHE BCIYX CIPaBOYHOH HMH(GOpPMAIMK O pPACIHUCAHUM y4eOHBIX 3aHATHH; HAINYHE
CPEICTB JUISl YCHJIGHHS OCTaTOYHOrO 3pEeHHs, OpaileBCKOM KOMIBIOTEPHONM TEXHHKH,
BUJICOYBEIMYUTENCH, MpOrpaMM HEBHU3YaJIbHOTO JOCTyNa K HH(OpPMAIUH, MPOrpaMM-
CHUHTE3aTOPOB PEYH U JAPYTrUX TEXHUYECKUX CPEACTB MpueMa-nepenaun yueOHoi napopmaiuu B
JOCTYIHBIX (popMax JyIsi CTYICHTOB C HAPYIICHUSMH 3PCHHUS,

- 3a/1aHUA JUIA BBIIOJTHEHUS Ha SK3aMEHE 3aUUTHIBAIOTCS ACCUCTEHTOM;

- MHUCHMEHHBIC 3a/JaHUS BBITIONHSIOTCS Ha Oymare, HAJMKTOBBIBAIOTCS ACCHUCTCHTY
00ydJaronmMmces;

3.8 WHBAIMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI IO CIIYXY
(cmabocnplianue, rIyxmue):

- Ha 3a4eTre/’K3aMeHe MPUCYTCTBYET aCCHCTEHT, OKa3hIBAIOIINN CTYJICHTY HEOOXOAUMYIO
TEXHUUYECKYI0 TIOMOIIb C YYeTOM HHIWBHIYaJIbHBIX OCOOCHHOCTEH (OH MOMOraeT 3aHsTh
pabouee MecTO, MEepPeIBUTATHCS, IPOYNUTATh U OPOPMHUTH 3a/1aHUE, B TOM YHCIIE 3aMUCHIBAs MOJ
TUKTOBKY);

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

4. ]Ins MHBAIUIOB M JIMI C OTPAHHMYEHHBIMH BO3MOXHOCTSMHU 3/I0POBbS, MMEIOLINX
HApYIICHUS OMOPHO-ABUTaTEIBLHOIO allapara, CO3JaHbl MaTepUAIbHO-TEXHUYECKHUE YCIIOBHS,
oOecreunBaroe BO3MOXKHOCTh OECHPENsITCTBEHHOTO JOCTyla OO0yd4arouuxcs B y4yeOHbIE
MOMEIIEHUS, OOBEKTY TUTAHWS, TYAJICTHBIC W JPYTHE TOMEIICHHUS YHHBEPCUTETA, a TAaKKE
npeObIBaHMs B YKa3aHHBIX TTOMEUICHHUIX (HATHUMEe PACIIMPEHHBIX JABEPHBIX MIPOEMOB, OPyUYHEH
U IpYruX MPUCIOCOOTICHHUI).

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

- TI0 KEJIaHUIO CTYJIEHTa YK3aMEeH MPOBOJUTCS B yCTHOH dopme. OOydaromumecs u3 yucia
JUI] C OrPAaHWYCHHBIMH  BO3MOXKHOCTSIMH  3JIOPOBBS  OOCCIICUEHBI  DJICKTPOHHBIMHU
o0pa3oBaTeNbHBIMH pecypcamu B popmax, aIaliTHPOBAHHBIX K OTPAHUYEHUSM UX 310POBbSL.



JIMCT NBMEHEHUWH (JIONTOJTHEHUI)
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IIpunoxenne 1

B pabouyto MporpaMmy Mo JuciuIuimHe «MartepranoBeeHIE)» M0 HAPaBICHUIO MTOTOTOBKHU

15.03.06 «MexaTpoHuKa 1 pOOOTOTEXHUKAY

Ha y4eOHBI oA
Ne IlepeyeHb BHOCHMBIX
JunemeHT (myHKT) PII{ P . . IIpumeuanue
n/n U3MeHeHHH (I0NOoJTHeHMIT)
OOcyxneHa 1 peKoOMeHI0BaHa Ha 3acenaHuu kKadenpel «TexHomorus u o0OpyaoOBaHUE
aBTOMATHU3MPOBAHHOTO ITPOU3BOJICTBA» IMTPOTOKOJI Ne or" " 20 T

3aBeayromuii kadenpoit

/1




