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1 HEJIM U 3AJAYHU OCBOEHUSA JUCIUITJIMHBI

Hesb AUCHMIIMHBI — TO3HAHUE MPUPOJBI U CBOMCTB MaTepuaoB, BEIOOp Ha ux 0aze
ONTUMAJIBHBIX METOJOB BO3JCHCTBHS C LIEJIBIO NOBBILICHHUS YPOBHSI CBOMCTB MAaTE€PHANIOB U UX
PalMOHAIBHOIO UCIIOJIb30BAHNS B TEXHUKE.

3aga4u AUCHHUILIMHBI

— ¢opmupoBanue 0a3pl 3HAaHMKW AN HM3YYCHHUS MOCIEAYIOMIMX  JTUCIHILINH
00pa3oBaTeIbHONW IPOrpaMMBl;

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

— (opmupoBaHHEe NPAKTUYECKHX HABBIKOB OIPENEIECHUS CTPYKTYphl M CBOMCTB
MaTEepHasoB;

— (¢opMHpOBaHHE HAaBBIKOB pa0OTHI CO CHPAaBOYHBIMH U HH(POPMAIUOHHBIMU
MaTepHalamy;

— aHaJIM3 TMEPCIEeKTUB HCIOJIb30BaHUA M (POPMYIHPOBAHUE KOMILIEKCa TPEOOBAaHHHA K
HOBBIM MaTepUaIaM.

2 MECTO JMCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Hucuunnuna «MaTepuanioBeieHne» OTHOCUTCA K 00s3arenpHOM uactu Onoka bl
MOATOTOBKU OakasiaBpoB 1o HampaiieHuio 15.03.06 «MexarpoHuka U poOOTOTEXHHUKA.
Jlis OCBOEHUSI TUCUUIUIMHBI TPeOYyIOTCS 3HAHUSA MO paHee W3YyYEHHBIM AUCLUIUIMHAM

«Dusuka» U «XuMusa». [laHHas nucuuIuiMHAa OyIeT IMOoJIe3HAa MPH HU3YYCHHH MOCIEIYIOIINUX
JUCITUTUIMH: COTIPOTHBIICHUE MAaTEPHAJIOB, IETAIM MAIUH, 000pyIOBaHUE POOOTU3MPOBAHHOTO
MIPOU3BOJICTBA, IPOCKTHPOBAHUE pPOOOTOB H POOOTOTEXHUYCCKHUX CHCTEM, TEXHOJOTHS
MaIIUHOCTPOEHUS U TPUOOPOCTPOCHHUSI.

3 TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
COJAEPKAHUA JUCHUITVTINHBI

[Ipouecc u3yyeHus: TUCHUILUIMHBI HAalIpaBiieH Ha (OPMUPOBAHUE 3JIEMEHTOB CIEIYIOIINX
KOMITETEHIIMI 1 MHIUKATOPOB UX AocTHkeHus B coorBeTcTBUU ¢ PI'OC BO:

OIIK-1 CnocobeH NpUMEHSTh €CTECTBEHHOHAayuyHble W OOLIEMH)KEHEpPHbIE 3HAHUS,
METO/Ibl MaTEMaTUYECKOI0 aHAJIN3a U MOJICIMPOBAaHUS B MPO(EeCCHOHAIBHON AEATEIbHOCTH

OIIK-1.1 Awnanu3upyer 3aaayd, BbIAENSAE€T 0a30Bble COCTABIAIOIINE U MOJOHpAET
METO/Ibl PEIIEHNUS ECTECTBEHHBIX HAyK U MATEMaTUKH

OIIK-1.2 CrniocobeH BOCHPUHMMATh W TPUMEHATh OOUIEHMH)KEHEpHbIE 3HAHUS IMpU
pelLIeHNH 3aj1a4u B 00JIaCTU MEXaTPOHUKH U POOOTOTEXHUKHU

B pe3yabTare usyueHusi JUCHUIIMHBI CTYJAEHT J10JIKEH

- 3HATh:

a) o0JacTH TPUMEHEHHUs Pa3JIMYHBIX COBPEMEHHBIX MaTePHUAJIOB ISl W3TOTOBJICHHS
JeTaliel, X COCTaB, CTPYKTYpy, cBoiicTBa (31);

0) (u3MYeCKyl0 CYIIHOCTh SIBJICHWW, NPOUCXONAIIMX B MaTepuagaXx B YCIOBHIX
MPOU3BOJICTBA M JKCIUTyaTallUd W3JETHA MEXaTPOHUKU U POOOTOTEXHUKU IMOJ BO3JICHCTBHEM
BHEUTHUX (DaKTOPOB, UX BIUSHUE HA CTPYKTYpPY (32);

B) METO/IBI OnpeieNieHus] (PU3UKO-XUMHYECKHX CBOMCTB MaTepuanos (33);

r) KiacCU(UKAIMIO, CBOWCTBA, MAapKUPOBKY W 00JIaCTh MPUMEHECHHS DPa3TUIHBIX
MaTepuajoB, UCMIOIB3YEMBIX B MAIIMHOCTPOeHHH (34);

- YMeTh:



a) 0OOCHOBAaHHO BBHIOMPAaTh OCHOBHBIE M BCIIOMOTAaTEIbHBIC MaTepHajbl HCXOAS U3
AKCIUTyaTaIlMOHHBIX TpeboBanwmii Kk Aetanu (Y1),

0) wHCHoONB30BaTh METOJBI CTAHIAPTHBIX HCIBITAHUH MO OIpEaeseHHI0 (DU3HUKO-
MEXaHUYECKUX CBOMCTB M TEXHOJOTMUYECKHUX IIOKa3aTeleld MaTepualioB, MPUMEHSIEMbIX B
U3JICTHSIX MEXaTPOHUKH U POOOTOTEXHUKH (V2);

B) BBINOJHATH paA3IUYHbIE BHJABI TepMHUYECKOW 00paboOTKM MaTepuasnoB, JUIs
(dbopMHpOBaHHUs CBOKCTB NeTaneil, MPUMEHIEMBIX B M3/CIHIAX MEXaTPOHHKH M POOOTOTEXHUKHU
(¥3);

- BJAJIeTh:

a) METOJaMU CTaHJAPTHBIX HCHBITAHUI IO OMNPENCNICHUI0 (PU3UKO-MEXaHUYECKUX
CBOWCTB M TEXHOJOTMYECKHX IIOKa3aTeNel MarepuajoB, TNPUMEHSIEMBIX B H3ICIHIX
MEXaTPOHUKHU B poboToTeXHHUKH (B1);

0) CIOCOOHOCTBIO BBINMOJNHATH MEPONPUATHS 1O BbIOOPY U 3 (deKTUBHOMY
MCITOJIB30BaHUIO MaTepuaia (B2);

B) CIIOCOOHOCTBIO Y4aCTBOBATh B OPTaHU3ALMH MPOLECCOB Pa3pabOTKU M W3TOTOBJICHUS
W3JIeNINi MEeXaTPOHUKHU U poboToTexHuKHu (B3).

4. COAEP) KAHHUE U CTPYKTYPA JUCHUIIJIMHBI

4.1 Conep:xanue pa3aejoB JUCHUNIMHBI

dopma
Kowmre
Ne | HaumenoBanwue paziena Copepxanue pazzaena N TEKYIIETo
KOHTPOJISI
1 | OCHOBBI PHEPrETUKHI PaBHOBEeCHOE M MeTacTaOUILHOE 1.3ammTa 1/p
(U3NKO-XMMHYECKIX cocrosiHue. OCHOBHBIE IOHATHS U U
MIPOLIECCOB. oTpejieNieHus:: KOMIIOHEHT, CIIaB, MPAKTHYECKHUX
Kpucrannmueckoe cucrema, dasa, CTpyKTypa. ATOMHO- pabor.
CTPOEHHME METAJLIOB. KPUCTAJIIIMYECKAsl CTPYKTYpa METaJIOB U 2.KonnokBuym
Kpucrannuzanus u CIIJIaBOB. DJIeMEHTapHast 3.TectupoBan
CTPYKTypa METAJUIOB U | KpUCTAJUIMYECKas pelieTka MEeTaluIoB. ue.
CILJIABOB. JeheKThl KpUCTAITUYECKON PEeIIeTKH 4.9K3aMeH.
MeTaJlIoB. ['oMoreHHas KpucTayuin3anus.
Kpussie oxnaxaenus. [lomumopdHubie
IIPEBPALICHMUSL. OIIK-1
2 | ®a3bl u CTpYKTYypa Tunsl B3aMMOJEMCTBHSI KOMIIOHEHTOB 1.3amura 1/p
METAIINYECKUX CIUIABOB: MEXaHUYECKHUE CMECH, TBEPbIE U
CILIaBOB. pacTBOPBI, XMMUYECKHUE COCTUHEHMUSI. MPAKTUYECKUX
dopmupoBaHue Juarpamma pa3oBoro paBHOBecHs, pabor.
CTPYKTYpHI CIIJIaBOB IpH | mpaBuiio ¢a3. JluarpaMMbl COCTOSHUS 2.KonnokBuym
KpUCTAJIJIN3ALUH. JIBOWHBIX CTIJIaBOB(00PA3yIOMINX 3.TectupoBan
MEXaHUYECKHUE CMECH U3 YUCTBIX ue.
KOMIIOHEHTOB, C HEOTPaHUYEHHOU 1 4.9k3aMeH.
OTpaHUYEHHOM PaCTBOPUMOCTHIO B
TBEpAOM cocTostHUM ). [Tonoxxenus
IIpaBHJIa OTPE3KOB.
3 | Aedopmarus u | Bugsl  HanpsbkeHUn. Yopyras u 1.3ammra 1/p
paspylieHre MeTaJJIOB. | IIacTU4eckas JedopManus MeTalloB. u
Bnusuue HarpeBa Ha | BiusHue miactudeckod nedopmanuu Ha OITK-] | MPAKTHYECKHX
CTPYKTYpy ¥ CBOWHCTBA | CTPYKTYpy M CBOMCTBa MeTajljla, HAaKJIEI. pabor.
ne(popMHUPOBaHHOTO BnusHue Temneparypbl Ha CTpPOEHUE U 2.KonnokBuym
MeTaJlIa. CBOMCTBA ne(OpMHUPOBAHHBIX .3. TectupoBan




Mexauuueckue
CBOMCTBA METAJLJIOB.

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

He.
4.9K3aMeH.

XKene3o u ero cmmabl. | KommonenTs, ¢a3sl W CTPYKTypHBIC 1.3ammra 1/p
JHuarpamma JKEJle30- | COCTaBISIONIME  CTajeil M YyryHOB. u
uementur. Cranu u | Jluarpamma cOCTOSIHUH KeJIe30-11€MEHTHT. MPaKTUYECKUX
YYT'yHBI. Bnusinue | @a3oBble  CTPYKTYpHbIE H3MEHEHUS B pabor..
JIETUPYIOLIUX cimaBax Fe-Fe;C mociie 3aTBepieBaHus. 2.KomnokBuym
KOMIIOHEHTOB Ha | Kaccudukauus CTaseid. UyryHBI. 3.TectupoBan
HpEBpalICHN, Binsaue nerupyromux KOMIIOHEHTOB Ha ue.
CTPYKTYPY H CBOHWCTBa MPEBpAILICHUS, CTPYKTYpY M CBOMCTBa 4.OK3aMeH.
cTajen. CTaJICH.
Teopuss  tepmuyeckoi | [IpeBpaienus heppuTHO-KapOUTHOM 1.3ammTa 1/p
00paboTKH. Buasl | cTpykTypbl B ayCTEHHUT TIpU Harpese. u
TePMHUYECKON BnusHue  cremeHM — mepeoxiaxKIeHUs MPAKTHYECKHUX
00paboTku CTaJIU. | AyCTEHUTA HA CTPOCHHUE U CBOMCTBA CTAJIU. pabor.
[ToBepxHOCTHAS MapTeHcuT, ero CTpOeHHE M CBOICTBA. 2.KonnokBuym
3aKajka. JedexTsl 3akanku M CHOCOOBI  MX 3.TectupoBan
ycTpaHeHus. Buasl W TeXHOJIOTHUA ue.

TepMHuUecKoi 00paboTku cramm. OTKUT,
HOpMaJTU3aIus, 3aKalka, OTITYCK,
CTapeHHe, MOBEPXHOCTHAs 3aKaJIKa.

4.9K3aMeH.

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

KpaTkas xapakTepucTuka BUJIOB XUMHKO- 3.DK3aMeH.

TepMuyecKkord o00pabdoTku: 1memenTanus, | OITK-1

a30THpPOBaHUE, IUaHUPOBAHUE,

HUTPOLIEMEHTALINS, MOHHOE

A30THPOBAHUE.
Yranepoaucreie u | Knaccudpukanus U MapKUpOBKa 1.3ammra 1/p
JIETUPOBaHHbIE KOHCTPYKLIMOHHBIX CTaJIeH: yriIepoauCThIe U
KOHCTPYKLIMOHHBIE U JIeTMpOoBaHHbIE cranu. HasHaueHue u MPAKTHYECKHUX
CTaJIH: Ha3HaA4YeHHE, | TepMUUecKasi o0paboTKa yriIepOIUCTHIX U pabor..
TepMudeckas oopaboTka | JErnpOBaHHBIX cTaJen. Peccopho- 2.KonnokBuym
u CBOMCTBA. | IPYKUHHBIE CTajdu OOIIET0 Ha3Ha4YeHWUs, 3.TectupoBan
WNucTpymeHTanbHbIE IIAPUKONOIIINITHUKOBBIE CTaJIN. ue.
MaTepUabl. WHcTpyMeHTallbHbIE U OBICTPOpEXYILKE 4.9Kx3aMeH.

CTaJId, TBEPJBIE CIUIABBI U CBEPXTBEPIbIC

MaTepuaibl, MaTepuaiabl  aOpa3sUBHBIX

UHCTPYMEHTOB.
[IBetnpie Mmetamisl  u | OOuias XapaKTepUCTUKA 51 1.Komnoxksuym
CIJIaBbl, MX CBOWCTBA U | Kiaccu(uKaLus MEIHBIX CIUIaBOB. 2.TectupoBan
Ha3HAYCHHE. Jlaryam  m  Oponsel.  Knaccudukarus ue.

AIIOMUHHUEBBIX CILJIaBOB, UX TEPMHUUECKas 3.OK3aMeH.

obpabotka. [ledhopmupyembie U TUTEHHbBIE

amoMuHueBble  cmaBbl.  CrmaBel  Ha | OIIK-1

OCHOBE THTaHa; TepMHueckas oOpaboTka
TUTAHOBBIX CIIJIABOB.

Komno3umnnonHsie u
HeMeTaJlJInuecKue
MaTepHUaJIbl.

KOMHOSI/IHI/IOHHBIG MaTCpHraJibl.
Knaccuguxkarus, ux cBoicTa, nmoiyueHue
U o0JacTb NPUMEHEHHUS.

1.Komnoxuym
2.TectupoBaH
ue.




Hemeramnmmueckue MaTepHaIbl. 3.0K3ameH.
Ilonumepsl:  CcTpoeHHME U CBOWCTBA.
[InacTmaccel, pe3uHbl, KJE€U, T€PMETHUKHU.

Creko: HEOPTraHUYECKOe u
OpPraHU4ecKOe, CUTAJUIbI, METAJUTHYECKUEC
CTEKJIa.

4.2. CTpyKTYypa THCHUIIMHBI

OO0mias TpyA0€MKOCTh JUCIHUILUIMHBI COCTABIISIET 4 3aueTHbIe eAMHUIBI (144 yaca)

Bun paboter TpynoemMKoCTh, yac
OO, 3 cemecTp
OO0u1asi TPy10€eMKOCTh 144
KonrakTHas padora: 51
Jlexyuu (J1) 17
Ilpaxmuuyeckue pabomut (113) 17
Jlabopamopuwsie pabomut (JIP) 17
CamocrosiTejibHasi pab0oTa, B TOM YHCJIe KOHTAKTHAs 66
CaMocCTOsITEIbHOE U3YUECHHE Pa3/IeIOB 45
CamomnoaroroBka (mpopaboTka W TOBTOPEHUE JIEKIIHOHHOTO 21

MaTepuana, MaTepuansa Yy4eOHHMKOB M y4eOHBIX IOCOOUH,
MOJArOTOBKA K JIADOPaTOPHBIM UM TPAKTUYECKUM 3aHATHSM,
KOJUIOKBUYMaM, pyOeKHOMY KOHTPOJIIO H T.[.)

IToaroroBka u IMPOXO0KACHUE l'lpOMe)KyTO‘{HOifl arrecranmuun 27

Buja uToroBoro KOHTpoJIsi IK3aMeH

4.3 JlekKunoOHHBbIE 3aHATHA

No Tembl
1 Kpucrammmaeckoe cTpoeHre MeTauioB. Kpuctaimm3anus v CTPYKTypa METAJIJIOB U CIIaBOB.
) ®da3bl U CTPYKTYpPa B METAILTMYECKUX cIiIaBax. DopMHUpoBaHUE CTPYKTYPHI CILIABOB IPH
KpUCTaJTU3AIIHH.
3 Jedopmarnust 1 pa3pyiieHue MeTauioB. BiusHie HarpeBa Ha CTPYKTYpy U CBOMCTBa
nehOpMUPOBAHHOTO MeTauia. MexaHNYeCcKre CBOWCTBA METAJLIIOB.
4 XKenezo u ero crnassl. JIuarpamma sxene3o —eMeHTHT. Ctanu ux Kiaccudukanus. YyryHsl.
5 Teopus Tepmudeckoii 00padboTku ctanu. Buibl TepMudeckoin 00pabOTKH: OTHKHUT,
HOpMaJTH3alHs, 3aKallKa, OTITYCK.
6 | Xumuko-repmuyeckas oopadotka cranu (XTO).
7 | YraepoaucTele U JIETUPOBaHHBIE KOHCTPYKIMOHHBIE CTaIH. MIHCTpyMEHTalIbHbIE MaTepHaIbl.
8 | LIBeTHBIE MeTaIBI M CIUIABBI, KX CBOICTBA M HA3HAYCHHE.
9 | KoMno3uuuoHHbIE 1 HEMETAJUINYECKUE MaTepHAIBI.

4.4. JlabopaTopHbI€e 3aHATHS

Tema

KauecTBeHHBIN U KOJIMUYECTBEHHBI MUKPOAHAIN3 METAJIJIOB.




Ne Tema

2 | HcnbiTaHue Ha pacTsKeHUe

3 | Meroas! onpezeneHus TBEPAOCTH

Amnanms ArarpaMMbl COCTOSHUS <OKEJIE30-YIJIEPOa» U MUKPOAHAIN3 KEJIEC30YTIICPOAUCTBIX
CIIJIaBOB B paBHOBCCHOM COCTOSHUMU.

BnusiHue CKOPOCTH OXJIaXKACHUS HAa CTPYKTYPY U CBOMCTBA YIJEPOAUCTBIX CTAJICH IpPHU
5 TEPMUYECKON 00paboTKe

4.5. [IpakTH4ecKue 3aHATUSA

Ne Tema

1 | [IpumeHeHue mnpaBuia OTPE3KOB i OINpeneieHus KOHUEeHTpauuu ¢a3z u
KOJINYECTBA KXJ0 (ha3bl B CIIIaBe

2 | Ompenenenue o guarpamMme Fes-C cTpyKTypbl cTaJld ¥ yyryHa

W

PacimmdpoBka Mapok craneit

4 | Bo1bop 1 xapakTepuCTHKa MaTepuaa i JeTalel pa3InyHOro Ha3HAYCHUS

4.6. CamocTosiTeIbHOE M3YUYeHHE Pa3/1eJI0B 1M CHMIIIMHbI

Ne Bormpocsl, BBIHOCUMBIE Ha CaMOCTOSITEIbHOE U3YUYEHUE
/11

1 | 'oMorenHass KpucrauiM3alus, CTEIEHb MepeoxaxaeHus cruiaBa. Kpusble oxiaxkaeHus
CIUIaBA.

2 | Tunbl B3aMMOJEWCTBHS KOMIIOHEHTOB CIUIaBOB: MEXAaHUYECKHE CMECH, TBEpJbIE
pacTBOPbI, XUMUYECKUE COCTUHEHMUSI.

3 | Yopyras u nnactuueckas aedopmanus MeTtayuioB. Tekcrypa aedopmanmu. OcHOBHbIE
MEXaHUUYECKUE CBOMCTBA M METOJBI MX OINPENEICHMS: TBEPIOCTb, IPOYHOCTh, yJapHas
BSI3KOCTb.

4 | KomnoHeHTsl, (pa3bl U CTPYKTYpHBIE cOCTaBisiomue craineid u uyryHos. Knaccudukanums
CTaJIeH.

5 | CymHocTh U MpaKkTHYECKOE 3HaUE€HHE TepMUUecKoi 00paboTku ctanu. [ledexTsl 3akanku
1 coco0bI MX ycTpaHeHUsl. BUJIbI ¥ TEXHOIOTHS TEPMHUYECKON 00paboTKI

6 | Binanue nerumpyrommx 3JIEMEHTOB Ha CBOWcTBa cTanu. Ha3zHaueHwe um TepMumyeckas
o0pa0oTKa  yIJIEpOJMCTBIX W JIETUPOBAHHBIX CTajel. PeccopHO-NpyXUHHBIE CTalIH
00111ero Ha3HAYeHMs], MIAPUKOIIOAIIMITHUKOBBIE CTAIH.

7 | CrutaBel Ha OCHOBE THUTaHA; TepMUYECKass 0O0pabOTKa THUTAHOBBIX CIIaBOB. l[[WHKOBBIE
aHTU()PHUKIIMOHHBIE MaTEPUAIbI.

8 | Knaccudukanus KOMMO3UIIMOHHBIX MaTrepuanoB. [lmactmaccel. ['a3oHamosHEHHBIE

9JIaCTOMCPEIL. Meraniudeckue CTeKa. HOJ’II/IMOP(I)HLIG MOI[I/I(I)I/IKaI_II/II/I




S OHEHOYHBIE MATEPHAJIBI IJI51 KOHPOJIA YCIIEBAEMOCTHU U
IMPOMEXYTOYHOM ATTECTAIIUA

5.1. OueHo4Hble MaTepHAIbI VIS TEKYIIETr0 U
PY0€eKHOT0 KOHTPOJISA YCIeBAEMOCTH

Texkymuii KOHTPOJbL YCIEBAEMOCTH CTYACHTOB OCYILECTBIISIETCSI B COOTBETCTBUHM C
OaJTbHO-PEUTHHTOBOM cucteMon artectanuu ooydaromuxcs no OIT BO B KBI'Y. Ceenenus 00
OpraHu3aIy pabOTHI 10 3TOM cHCcTEMe MPUBECHBI B TAOIHUIIE.

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

1 [Tocemenune 3aHaTHI 10(3+3+4)

2 Komnoksuym 18(6+6+6)

3 TectupoBanue 18(6+6+6)

4 | 3amuTa 1a00pPaTOPHBIX padbOT 24(8+8+8)
Uroro 70

KosutokBuymblI

KomiokBuymsl DIpPOBOAATCS IO  BOIPOCaM, BBIHOCUMBIM Ha IPOMEKYTOYHYIO
attecrauuto. [Ipu 3ToM Ha KaXblil U3 TpeX pyOEeKHBIX KOHTPOJIbHBIX MEPONPUATUN BHIHOCUTCS
OJlHA TpPeTh BONPOCOB M3 o0OImero uucia K dk3aMmeHy. I[loAroroBka K KOJJIOKBHYMY
OCYILECTBIISICTCS [10 MaTepUaIaM JIEKIIUH, JJAOOPATOPHBIX pabOT U OCHOBHOM M JTOTIOJIHUTEIHLHON
JUTEPATyphl, PEKOMEHYEMOH 10 JUCLIUILINHE.

TecTbI
Jlis  TeKymero KOHTPOJS VYCIENIHOCTH OOy4YeHHUs HCIHONB3YIOTCS pa3paboTaHHBIC

aTTCCTAallUOHHBIC neaarorutdcCKmue HU3MCPUTCIIBHBIC MaTcpHralibl JUIISA KOMITBIOTCPHOT'O
TCCTUPOBAHUA (TCCTOBBIC 33.IlaHI/I$I). CprKTypa MaTCepuajIOB IIPUBCJCHA B Ta6J'II/II_Ie.

No Tema KonnuectBo
TEMBI 3aaHUN
1 Kpucrannmueckoe crtpoenune wetaioB. Kpucraumsanus u 43
CTPYKTypa METAJUIOB U CILIaBOB.
2 ®da3pl M CTPYKTypa METAJUIMUECKUX cIiaBoB. dopmupoBaHue 56
CTPYKTYPHI CIIJIABOB NMPU KPUCTATUTH3AIIHIH.
3 Hedbopmarusi U paspylieHre MeTaioB. BnusHue HarpeBa Ha 47

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

4 Xene3o n ero cruasbl. Jnarpamma sxene3o-neMeHTUT. Cranu u 118
YYT'yHBI.

5 Teopust Tepmuueckoir 00paboTku cranu. Bunsl Tepmuueckoin 131
00pabOTKH CTaIH.

6 Xumuko-repMuueckas oopadorka cramu (XTO). 53

7 YriaepoaucTtele M JIETMPOBaHHBIE KOHCTPYKI[MOHHBIE CTaJM: 83
Ha3HayYeHHe, TepMHUecKas o0OpaboTka u CBOIiCTBA.
WNHcTpyMeHTaJIbHBIE MAaTEPHAJIBI.

8 [{BeTHBIE METAJIIIBI M CIJIABBI, UX CBOVCTBA U Ha3HAYEHUE. 52

9 KOMHOBI/IHI/IOHHBIG N HCMCTAJUIMYCCKUC MAaTCpHAJIbI. 47




\ Hroro

630

IIpuMepsI TECTOBBIX 3aJaHU U

1 3axkpeimasn ¢popma mecmoeozo 3adanusn

1 OT™MeTbTE TpaBUIIbHBIN OTBET
WNupaekc 3amTpuxoBaHHOM KpucTamuiorpadudeckon mIOCKOCTH:
I

1 110
0111
M 010
1 001

2 OTMeTbhTe IPaBUIIbHBIA OTBET

KpI/ICTaHHI/I3aI_[HH YUCTOI'O0 METaJlJIa COOTBETCTBYCT YHACTKY I‘pa(bI/IKaI

o

©,

03
M 2
L1



3 OTMeThTE NPaBUIBHBIA OTBET
Cramp 60 mociie 3akajJku J0 KOMHATHOM TEeMIEpaTypbl CO CKOPOCTBIO OobIeit
KPUTHYECKON UMEET CTPYKTYPY
U mepawur

I copbur
] maprencur

M mapTeHCHT + 0CTATOYHBIH AYCTEHHT

4 OTMeTbTe IPaBUIIbHBIA OTBET

IloaImMMIHUKOBOM CTAJIBIO SIBIISIETCS
] P18

O V8
M 1Ix4
] Cr.5

5 OTMeTbTe NPaBUIIbHBINA OTBET
Teepapiii critaB T15K6 copepkut kapOuaa Bosibhpama
L 6%

0 15%
0 21 %
M 79 %

L] mo MapKe OoNnpeACIUTb HCIIb31

2 Omkpoimas gpopma mecmogozo 3a0anus

1 Jlononuure

3aBHUCHUMOCTB CBOMCTB KpUCTaJIa OT KPUCTAIIOrpahpUuecKoro HampaBIeHUs

IIpasunvHovie sapuanmol omeema: AHU3OTPONMUSA

2 JlonoyiHuTE

OnHoponHasi  cocTaBHash  4acTh  CHUCTEMBI, HMEIOIIas  OJWHAKOBBIM  COCTaB,
KPUCTAJUTMYECKOE CTPOCHHE, arperaTHOe€ COCTOSHHE, CBOWCTBA, TPAHUILY pa3jiefia COCTaBHBIX
YacTewu ....

IIpasunvruvie sapuanmol omeema: (Ppa3za

3 JlonoaHUTE

CBoiicTBO MaTepualia TepsSThb BSI3KOCTb M XPYNKO pa3pyliaTbCsi MPU THOHUKEHUHU
TEeMITepaTyphl

IIpasunvHovie sapuanmol omeema: XJAaJHOJIOMKOCTh

4 JlonosHuTe

TBEpaslii pacTBOp yriepona B o — Fe

Ilpasunvrvie sapuanmol omseema: peppur;

5 JlonoaHute
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[Iporiecc m3MeHEHHsI TOHKOM CTPYKTYpPHI M CBOMCTB MaTepHalia Ipu Harpese 0e3
W3MEHEHUS MUKPOCTPYKTYPHI 1e()OpPMHUPOBAHHOTO METAIIA ...
IIpasunvnvie sapuanmul omeema: BO3BPAT;

3 @opma mecmogvlx 3a0aHUIL HA COOMEEMCMEUe

1 CooTBeTcTBHE MEXy HAMMEHOBaHUEM Jie(heKTa U ero KiaccupuKanmei

IMOBEPXHOCTHBIN rpaHuIia 3epHa, Gasbl
TOYCYHBIN BaKaHCUS

00BbEeMHBIH TpeuIrMHa, nopa
JIMHEHHBIN JUCJIOKALUs

2 CooTBeTcTBHE MEXAy OOO3HAUEHHUEM IIKaldbl M3MEPEHUS TBEPAOCTH B METOJIE
Pokseruta u npenesnoM u3mMepeHust

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

3 CoOTBETCTBHE MEXAY CEUEHHEM CIUIaBa A-A Ha IuarpaMMe COCTOSIHUSI M KpUBOM
OXJIQXKICHUS

A t

i

A

\
P




ﬂ_ i

4 CooTBeTCTBUE CTPYKTYPHI CIIJIaBa JUarpaMMbl 5Ke1e30-1eMEHTUT KOHLIEHTPALHOHHOMY
MHTEpPBAJy €€ CYILECTBOBaHUS

0,02-0,8 % In+o
0,8 % I1
0,8-2,14 % IT+11
2,14-4.3 % T+ 11+ JI
4.3 % J
4,3-6,67 % o+ JI

5 CooTBETCTBHE MEXAY HAUMEHOBAHHUEM JIATYHH U €€ MapKon

JBOIHast ogHO(Da3Hast JI190
JBOIHast 1ByX(a3Hast JI60
JerupoBaHHas nepopmupyemas JIAT77-2
JIETUPOBAHHAS JINTEHHAS JIL40C

4 ®0pM(l mecmoebix 3a0aHUll Ha ycmanoeJjienue npaeuﬂbuoﬁ nocneoosamenbHoCmu

1 TlocnmemoBaTenbHOCTh BO3PACTAHUS CKOPOCTH OXJIAXKICHUS TIPU TEPMHUUCCKOM
00paboTke

1 oTxxur
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2 oTHyck
3 HOpMaJIU3alus
4 3akanka
2 IlocnenoBaTenbHOCTh PACIIOIOKEHUS CTPYKTYP MO CTETICHU YBEITUYCHUS

HEPAaBHOBCCHOCTHU

1 mepiut
2 copout
3 TpOOCTHUT
4 OedHUT
S MapTEeHCUT
3 IlocnenoBaTesIbHOCTh BO3PACTAHUS TEIUIOCTOMKOCTH HHCTPYMEHTAIBLHOTO MaTepHalia

1 YJICPOAHUCTBIC U HU3KOJICTUPOBAHHBIC CTAJIN
2 OBICTPOPEXKYIIME CTAIH

3 TBepAbIe CILIABbI

4 cBepXTBep/ble MaTEpPHUAIIbI

4 TexHoJiorn4eckas MMOCJICA0BATCIIbHOCTD U3I'OTOBJICHUA PC3UMHOBBIX U3EITUMN

1 mmacTukanus
2 cMENIMBaHHUE
3 popmoBaHue
4 BynKaHU3aLUA

5 IlocnenoBaTeIbHOCTh IOBBIIICHUS TBECPAOCTHU APCBCCUHDBI

1 enb

2 Oepesa
3 opex

4 s1610Hs
5 Oyk

JlaGopaTopHas padora

B Mmeroanueckux ykazaHUsX K J1a00paTOpHBIM paboTaM MpPHUBEAEHBI LI€Jb U MporpaMmMa
paboTbl, OCHOBHBIE METOAMYECKHE YKa3aHUS K UX BBINOJHEHHUIO, COJEp)KaHHE OTyeTa,
KOHTPOJIBHBIE BOIIPOCHI ¥ CITUCOK PEKOMEHAYEMOM JTUTEPATYPBI.

3agaun

3aiayn pemarTcs Ha MPaKTHYECKUX 3aHATUSAX U Ha KOHTPOJIBHBIX padoTax B paMKax
0aJUIbHO-PEUTUHTOBBIX MeponpusaTuil. [Ipumeps! 3a1au:

3amava 1. [l eMEHTOB LEMHBIX Mepenad BeiOpaHa craib 45. OnucaTh CTPYKTYpy U
CBOICTBa CTaqu B PaBHOBECHOM COCTOSSHUU. OOOCHOBAaTh M HA3HAUYUTH PEKUM TEPMHUECKOH U
XUMHKO — T€PMUYECKOH 0OpaOOTKH JJIsl MOBBIIMIEHUS! U3HOCOCTOMKOCTH DJIEMEHTOB IepeaayH,
OIKCATh MPOLECCHI TPOUCXOSIINE TPH 00pabOTKE U YPOBEHB TIOCTUTAEMBIX CBOMCTB.
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3amaua 2. B pesynbraTte TepMHUECKOW OOpabOTKM NPYKUHBI JOJDKHBI TONYYUThH
BBICOKYIO YINpyrocth. [l ux wusrotoBiieHus BbiOpana ctanb SOXDI'A. VYkaszaTe cocras,
Ha3HAYUTh U 000CHOBATh PEXKUM TEPMHUUYECKONH 00pabOTKH, OOBSCHUB BIMSHUE JCTUPOBAHUS HA
IpPEBpaLliCHHs], NPOMCXOIAIINE IpU TepMHUYecKoH oO0paboTke paHHOW cramu. Onucartb
CTPYKTYPY U CBOMCTBa MPY>KUH MOCIE TEPMUUECKONH 00pabOTKH.
3angaua 3. [{ng U3roToBNIEHUS NOJIINITHUKOB U IPYTUX TPYLIUXCS AeTanel, paboTarommx
B pPEXUME CaMOCMa3bIBaHUS MCHOJIb3yeTcs nonauamua. Onpenenurb TUI IJJACTMACCHI I10
XapakTepy CBS3YIOLIEro M cocTtaBy. llpousBecTu Kiaccu(UKaLMIO MOJIUMEPHOW OCHOBBI IO
MOJICKYJISIPHOM Macce, TPOUCXOXKICHHI0, crnoco0y o0pa3oBaHMs, COCTaBy, CTPYKTYpE,
nojsipHoctd, (asoBomy cocraBy. OmnmcaTh cOCTaB M KOMIUIEKC (DU3UYECKUX CBOWCTB
NOJMaMHU/Ia, CIOCO0 U3TOTOBJICHHUS U3 HETO JeTajei.
3agaua 4 [l M3roToBIEHMs BKJIAJBILIEH MOAIIMITHUKOB CKOJIBXEHHS KOMIIPECCOPOB
ucnoiapsyercs cmiaB b83. OnpenenuTs rpymily cijlaBa 0 Ha3HAUYEHUIO, COCTaBY U CTPYKTYpE.
Omnucare CBOWCTBA M CTPYKTYpPYy CIUIaBa, BJIMSHUE HA HUX JIETHMPYIOLIMX 3JIEMEHTOB, CIOCOO
U3TOTOBJICHUS JIeTalIeH
3agaua 5 B ManmMHOCTpOEHUH IIUPOKO UCIOJIB3YIOTCS YepBsuHble Nepenauu. Ilogobpats
MaTepuail 4YepBAYHOro KoJjieca. YKa3aTh COCTAB CIUIaBA U €T0 IPYIIY 0 XUMHUYECKOMY COCTaBy,
CTPYKTYpE, TEXHOJIOTHYECKUM CBOicTBaM. OnucaTh CTpYKTYpy U CBOMCTBA CILJIaBa, BIMSHUE HA
HUX JIETUPYIOLIUX 3JIEMEHTOB.
3agaua 6 IlomoOparh Mmarepuan JUisl CepA€YHMKOB TpaHchopmaTopoB. OOOCHOBAThH
TpeOOBaHUS K MaTepuaiy, ONHCcaThb €ro COCTaB M CBOMCTBA C IOMOIIBIO KOJMYECTBEHHBIX
XapaKTepUCTHK, IPUBECTH MPUMEPHl MAPKUPOBKH JAaHHOTO KJIacCa MAaTepUAJIOB B 3aBUCHUMOCTH
OT TE€XHOJIOTMH U3TOTOBJICHUS.
3agaua 7 [l M3roTOBJICHMS JeTajlel IMOAUIMIIHUKOB KAayeHMs HCIIONIb3YyeTCs CTajb
[IX15. Vka3are coctaB, 00OCHOBaThb W HA3HAYUTH PEKAM TEPMHUYECKOH OOpabOTKU ¢
yKa3aHHEM BJIMSHUA JETHPYIOLIUX JIEMEHTOB Ha MPEBpAIleHUs] B CTAIM IpU TepMooOpaldoTKe.
Onucatb MUKPOCTPYKTYPY U CBOICTBA CTaJIHU MOCJE TEPMOOOPAOOTKH.
3amaya 8 IIpu co3maHMM yIbTPA3BYKOBBIX YCTPOWCTB MaJIOH MOIIMHOCTH JUIA
M3TOTOBJICHUSI M3JIydaTesled HCIOJNb3yeTcsl Mbe3okepaMuka. Onucarh sBJIEHHE M MEXaHHU3M
nbe303((ekTa, cocTaB U CTPYKTYpY MaTepuana, TEXHOJIOTUIO MOIyYeHHs Mbe30KepaMHUUeCKuX
U3JIydaTesen.
3agaua 9 JIns M3roTOBIIEHMS YEPBSYHBIX BaJlOB HcHoib3yeTcs craib 20. OnpenenuTsb
Ipynmny craiu, Kilaccu(UUIUpOoBaTh IO CHOCOOY IMOJIyY€HUS U CTPYKTYpe B DPABHOBECHOM
coctosHuu. OOOCHOBaTh M HA3HAYUTh PEXXUM OOpPaOOTKH JJIsl MOJTYYEHHUS! BBICOKOM TBEPAOCTU
MOBEPXHOCTU M HEBBICOKOW cepaueBuHbl. Onucarh CTPYKTypy M CBOMCTBa CTalu Mocie
00pabOTKH, pacIIMPUTh HOMEHKIIATYPY AeTaneil, U3roTaBIuBaeMbIX U3 JaHHOM cTaiu.
3amaga 10. BorueptuTh auarpammy skene3o-kapOuj Keie3a, yKa3aTb CTPYKTYpPHBIE
COCTaBJISAIOLIME BO BCeX OONACTAX JUAarpaMMbl, ONMUCATh MPEBPAIIEHUS M MOCTPOUTH KPHUBYIO
oxJlaxaeHus (C mpuMeHeHueM mpaBui (a3) mis crasa, coaepxkaniero 1,8 % C. Ctpykrypa u
HaMMEHOBaHKE CIIaBa MpH TemIeparype Husxke 727°C.
3amaga 11. IlpuBecTn HauMEHOBaHHME U BBINOJHHUTH paclIuPPOBKY O0OO03HAYECHUS
gyryHos: CUH 35, BU100, KU 35-8, KU 80-1,5, AUC-2, AYB-2, AUK-2, UC17, UHC15M4, UX28,
YCS, YH15 4310, YH1 1T 711.
3amaua 12. IlpuBecTM HaMMEHOBAaHHWE M BBINOJHUTH PACHIMPPOBKY O0O0O3HAUYCHMS
craneii: 091 2C, 10XCH/, 17T2A®Bb, 15X, 18X2H4MA, 40X15H7T'702MC, 03H18KIMST,
60CT’, S0X®DA, 30XI"CH2A, 95X 18I1I.
3amaga 13. IlpuBecTM HaMMEHOBaHME W BBINOJIHUTH paclIMPPOBKY OOO3HAYEHUS
cranteii:  40X13, 08X17T, 12XI8HIOT, O03X18HI2, 10X14I'14X4T, 03X20HI6ATI'6,
08X18I'8H2M2T.
3amaua 14. IlpuBecTH HaMMEHOBAaHUE U MPOBECTU PACIIU(PPOBKY 0003HAUECHUS CTAJICH:
P9, P9®S5, POM4KSE, P18K5D2, PSM3K6C.
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3amaua 15. [lpuBecTH HaMMEHOBAHHWE M BBINOJHUTH PACHIMPPOBKY 0003HAUCHHS
crutaBoB: BK3, BK25, T30K4, T5K10, TT8K6, TT10K8

3amaua 16. IlpuBecT HaMMEHOBAaHWE M BBINOJHUTH PACIIH(PPOBKY OO0O3HAYCHHS
crutao : JI63, JI80, JIC 59-1, JDKMn 59-1-1, JIAXK 60-1-1, JIL{16K4, JILI40Mu3K,
JIL23A6K3Mn2, JIL38Mu2C2.

3amaua 17 IlpuBecTM HaMMEHOBAaHUE M BBIIOJIHUTH PACHIU(POBKY 00O3HAUCHMS
crmaBoB: AMuM, AMr, AMrSM, AMr6, AMr3H, B96, /118, AK4, JI116M, JI116H, AJ133, AK9,
AK8M, AM4,5.

5.2. lIpomekyTOYHAS aTTECTALMS

BOHPOCLI K 3K3aMEHYy

1. OcHOBHBIC TIOHATHS ¥ OIpPEACTCHUS: KOMIIOHGHT, CIUIaB, cHCTeMa, ¢asa,
CTPYKTYpa.

. TOMHO - KPUCTAUIMYECKOE CTPOCHNE MaTEepHAJIOB. bimikuui, JaTbHUN TTOPSIOK.

2 A b ,

OnemeHTapHas ~ Kpucraumdyeckas — suyerika.  OcHoBHele  Tunbl.  Ilepuox — pemerkn.
KoopanHanroHHOE 4KCIIo.

3. Kpucrannuzanus. M3Menenne cBOOOAHON 3HEPruy B NpoLecce KpUCTALIU3ALMH.
KpuBble 0XJ1aaeHUs YMCTOrO0 MeTasLa.

4. I'ereporenHoe oOpazoBaHue 3apojbiiield. Bennunna 3epHa. Monudunuposanue.

5. Todyeunsle u JUHEWHBIE AE(PEKTHl KPUCTAIMYECKOW PEHMIEeTKH METaJUIOB.
OcHOBHBIE XapaKTEPUCTUKHU KPaeBOM IUCIOKALMU: IIJIOCKOCTh CKOJIBKEHUS, SKCTPAIUIOCKOCTD.

6. [ToBepxHOCTHBIE JEPEKTHl KPUCTALTUIECKON CTPYKTYphl. OCHOBHBIE AJIEMEHTHI

CTPYKTYphI (3epHO, OJIOK, (parmMeHT, OOJBIIEYIJIOBbIE M MAaJOYIJOBbIE T'PaHUIIBI). MeTomabl
WCCJICIOBAHMSI MUKPOCTPYKTYPBI METaJLIA.

7. [TonumopdHbIe mpeBpalieHrs MeETaIoB. TBepAble pPacTBOPHI 3aMEIICHHS U
BHEJIPCHUSI.

8. IIpouecc kpuctammu3anuu u Gpa3zossie IpeBpanieHus B ciaBax. [Ipasumno ¢a3 ['nboca.

9./lnarpaMMBbl COCTOSIHHSI JIJISl CIUTABOB, 00pa3yIONINX MEXaHUYECKHE CMECH M3 YHCTBHIX
KOMITOHEHTOB.

10. [Tonosxenus nmpaBuiia OTPE3KOB.

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

12. JluarpaMma COCTOSTHUSI CIIJlaBa C HEOTPAaHWYCHHOW pacTBOPUMOCTHIO B

TBEP/IOM COCTOSIHUM (Jarpamma ¢ 3BTEKTUKOMN).

13. Bunel HanpsokeHud. VYmpyras W IUlacTuyeckas Jedopmanus. 3aBUCUMOCTb
MPOYHOCTH OT IUIOTHOCTH JIUCIOKAIIUM.

14. Xpynkoe u BA3Koe paspymieHue. XJIaAHOJIOMKOCTh Martepuana. Ilopor
XJIaTHOJIOMKOCTH.

15. Bo3Bpar u nonuronuzanusi. Pekpucramimzanus. XonoHas v ropsiuasi 1epopmanus.

16. MexaHnndeckre CBOMCTBA, ONPEEIAEMbIE IPA CTATUYECKUX HUCIIBITAHUSAX.

17. TBepnocte MeTaioB. CyIIHOCTb M OCHOBHBIE METO/IbI U3MEPEHUS.

18. MexaHn4eckne CBOMCTBA, ONPEIEIIEMbIE IPU TUHAMUYECKUX UCTIBITAHUSAX.

19. Mexanndeckue cBOMCTBA NPU HUKINYECKUX Harpy3kax. KuBydects MeTaia.

20. MeTtoas!I OBBILIEHNS IPOYHOCTH MATEPUATIOB.

21. JImarpamMMma sxene30-11eMeHTUT. OCHOBHBIE (a3bl JUArpaMMBl.

22. Jlmarpamma >Kene30-UeMeHTUT. [IpeBpamieHuss npu OXJaXJIECHWUH B JUAINa30HE
KOHILIEHTpauuu: yraepoaa, %: 0,02-0,8; 0,8; 0,8- 2,14.

23. Jlmarpamma >kene30-UeMeHTUT. [IpeBpamieHus Mpu OXJaXIECHUM B JAHANa30HE
KOHIIEHTpaluuu yraepoja, %: 2,14 -4,3; 4,3: 4,3- 6,67.



24. OcHOBHbIE TpUMECH B CTaIHd. BiusHue yriepoga Ha MEXaHHYECKUE CBOMCTBA
(kauecTBEHHO) cTanu. KpacHOIOMKOCTb CTasH.

25. BiusiHue nerupyrommx 3J€MEHTOB Ha JuarpaMMmy COCTOsIHUS ciuiaBa. Jluarpamma
COTPBITOH Y- 00JIACTBIO.

26. BiausHue Jerupyromux 3JIEMEHTOB Ha JuMarpaMMy COCTOSIHMS ciuiaBa. J(uarpamma
COTKPBITOH - 00JIaCThIO.

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

28. Cepbie uyrynel. Kiaccudukanus 1o CBA3aHHOCTH YIJIEpoJa M Marepuany
ocHOBBI.MapkupoBka. O01acTh MPUMEHECHHSI.

29. KoBKkue 1 BRICOKONIPOYHBIEC YyTyHbI. MapkupoBka. O0JacTh TPUMEHEHHUS.

30. OcHOBHBIE ITPEBpAILICHHS B CTAJIN IPU TEPMHUUECKON 00paboTKe.

31. IlepBoe ocHOBHOE TIpeBpaiieHue B craiu (oOpazoBanue ayctenura; [[—A).

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

33. TpeTbe OCHOBHOE IIPEBpAIICHHUE B CTAIN (MAapTEHCUTHOE IIpeBpaleHue; A—M).

34. YerBepToe OCHOBHOE MpeBpalleHre B cTaiu (IpeBpaiieHus npu ornycke; M—II).

35. Knaccudukanus BUI0B TepMHUECKON 00paOOTKHU, HX OMPEICTICHHS.

36. Orxur | pona. Haznauenue u kiaccudukanms.

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

38. 3akanka. OCHOBHbIE TapaMeTPhI IIpoLEecca.

39. 3akanMBaeMOCTh U IPOKAIUBAEMOCTh CTAJIH.

40. Otnyck cranu. Buael 1 Ha3HAYEHUE.

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

42. IlemenTauus. Bunel n Ha3HauUeHME: CTPYKTYPa IEMEHTHPOBAHHOIO CIIOSL.

43. AzotupoBanue ctaiau. Busibel 1 Ha3HaUEHHUE: CTPYKTYpa a30TUPOBAHHOTO CIIOSL.

44. IluanupoBanue ctanu. Hutpouemenranus.

45. IloBepxHocTHas 3akayika cTayid. BeicOKOYacTOTHAs 3aKajKa.

46. VYrunepoaucTele KOHCTPYKLUMOHHBIe cTanu. Kiaccudukauus, MapkupoBka H
o0nacTbIpUMEHEHUS.

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

48. PeccopHO-IIPYKMHHBIE U [APUKONOJIIUITHUKOBBIE CTAJIH.

49. Kopp0o3uOHHO-CTONKHE U KAPOCTONKHE CTAJIN U CIUIABBI.

50. J)KaponpouHsble cTanu U CIUIaBbI.

51. Beibop cramu ang jgeranedl MamMH. OKCIUIyaTallMOHHBIE, TEXHOJIOTMYECKHE
UPKOHOMHUYECKHE TPeOOBaHUS.

52. nctpymeHTanbHble cTanu. Knaccuduxanus u MapkupoBKa.

53. Tepasle ciaBbl. Kitaccudukanysi, MapkUpoBKa U 00J1aCTh TPUMEHEHHS.

54. CBepxTBepable Matepuanbl. Matepuainsl abpa3suBHBIX HHCTPYMEHTOB.

55. Menp u criiaBbl Ha €e OCHOBE. MapKUpoBKa 1 007acTh IPUMEHEHHUS.

56. Knaccuduxkanus u TepMudeckas 00paboTka aTFOMUHUEBBIX CIUIABOB.

57. dedpopmupyembie alllOMUHUEBBIE CIIJIABBI, YIPOUHSEMbIE TEPMUYECKON
00paboTkoil. [{ropatoMUHBI.

58. JIuTeitHble alfOMUHKEBBIE CIUIaBbl. CHIIyMUHBI.

59. CrutaBbl Ha OCHOBE TUTaHA, UX TepMUYecKas oOpadoTKa.

60. AHTU(QPUKINOHHBIE (TIOAIINITHUKOBBIE) CIIJIABHI.

61. KoMIIO3UIIMOHHBIE MaTEPHAIIBI C METAIUINYECKOW MAaTPULIEH.

62. [loHATHE 0 HEMETAIIIMUECKUX MaTepraiax U KIacCU(PHUKAIHS TOTUMEPOB.

63. [Tonmumepsl: cTpoeHUe, MOTMMEPHU3ALIHS U TTOJMKOH/ICHCAIIUs, CBOMCTBA.

64. TepmonnacTUUHBIE MJIACTMACCHI.

65. TepMOpeaKTUBHBIE IJIACTMACCHI.

66. ['a30HanOTHEHHBIE TIACTMACCHI.



67. O6mmue cBeieHNs, COCTaB U Kiaccu(uKalus pe3Hu.
68. O0mue cBeneHus, COCTaB U KiIacCU(UKAIMA INICHKOOOPA3YIOIIMX MaTepHAJIOB.

69. Heopranuueckue Kjieu U TEPMETHKHU.

70. I'padut 1 HEOPraHUUECKOE CTEKIIO.
71. Cutanisl (CTEKIOKPUCTAIUIMYECKUE MAaTEPUaIIbl).
72. Kepamuueckue u3aenusi.
73. Metamdeckue cTekiia (aMop¢HbIe CIIaBBbI).

6.METOJINYECKHUE MATEPHAJIbI, OITPEJIEJISIIOIIUE IPOLEYPbI
OLIEHUBAHUSA 3HAHUI, YMEHUM,

HABBIKOB U(MJIN) OIIBITA JEATEJABHOCTHU

6.1. Pe3yJ’IbTaTLI OCBOCHHUHA yqeﬁﬂoﬁ AUCHUIIJINHBI, TOJJICIKAIIUE IMIPOBEPKE

Kontpomupyemsie | Pe3ynbraThl 00yueHus OcHOBHBIE TIOKA3aTeNN OneHouHble
KOMIIETEHILINU (OOBEKTHI OLICHUBAHUSA ) OLICHKU PE3YJIbTaTOB CpeacTBa
(dacTp
KOMITETCHIIHI )

OIIK-1.1 31 [Tepeuncnenune obnacrei KomnokBuym
AHanusupyer 3Hath 00JaCTH IIPUMEHEHHUs COBpeMeHHBIX | IIpakTrnueckoe
3aJjaud,  BBIJENSAET | IPUMEHEHUS MaIlIMHOCTPOUTEIbHBIX 3aHATHE
0a3oBbIe pa3IMYHbIX MaTepuaios, obnanamux | TectupoBaHue
COCTaBJIAIOLIME M | COBPEMEHHBIX Pa3IUYHBIMU OK3aMeH
noa0upaeT METOMABI | MaTEPUAIOB /IS MEXaHUYECKUMU
peLeHus W3TOTOBJICHUS JIeTajel, | CBOMCTBaMH.
€CTECTBEHHbIX HAYK | UX COCTaB, CTPYKTYpy U | XapakTepUCTHKa COCTaBa,

U MaTeMaTUKH CBOHCTBa CTPYKTYPBI U CBOMCTB 3TUX
33 MaTepHayioB.
3HaTh METO/BI Ilepeuncinenne
onpezaeneHust GU3NKO- | MEXaHMYECKHUX CBOWCTB
MEXaHMYECKHUX CBOWCTB | MaTe€pHalOB. Komnoxksuym
MaTepUalos. XapakTepuCcTUKa METOIOB TectupoBanue
Y1 OIIPEEIICHUS CBOWCTB, JlaGopatopHas
YMeTb 000CHOBaHHO OoTMeYast P STOM pabora
BbIOMPATh OCHOBHBIE U | IPEUMYILECTBA U OK3amMeH
BCIIOMOTaTeIbHbIE HEJ0CTaTKU KaXKI0ro
MaTepuaisl ucxons u3 | merona. CoorsercTere Komnoxksuym
9KCILTyaTallMOHHBIX METO/1a UCTIBITAaHUS [IpakTuueckoe
TpeOOBaHUH K leTanu. | MaTepualla yCIOBUSIM 3aHSTHE
B2 JKCIUTyaTaluy JETaJIH. TectupoBanue
Brnanets crmocoOHOCTBIO | YMeHHE MPaBUIIbHO U OK3aMeH
BBIITOJIHATh 000CHOBAHHO BHIOMPATH
MEPOIPUATHS 110 OCHOBHBIE U
BBIOODY U BCIIOMOTaTeNbHbIE
s pexTuBHOMY MaTepHaIbl IS
HCIIOJIb30BAHUIO W3TOTOBJIEHMS IeTalIen Komnoksuym
MaTepUasoB. MaIIlH C y4€TOM [IpakTuueckoe
34 AKCILTyaTallMOHHBIX 3aHsTHE
3HaTh Kiaccudukaluoo, | TpeboBaHUM, TecTtupoBanue
CBOMCTBA, MAPKUPOBKY | KOHCTPYKLIMOHHOMN OK3aMeH
1 001acTh MPUMEHEHUS | IPOYHOCTU U
pa3IMYHBIX HKOHOMUYECKHUX




MaTepUaJIoB,
UCIOJb3yEMBIX B

IIOKa3aTelieH.
O06naganne criocoOOHOCTBIO

MalIMHOCTPOSHUHN BBITIOJHATH 3a/1a4U 110
BBIOOPY 1 A PeKTUBHOMY Komnoksuym
UCTIOJIb30BaHUIO [IpakTryeckoe
KOHCTPYKLHOHHBIX U 3aHsTHE
WHCTPYMEHTAIBHBIX TectupoBanue
MaTepuasos, DK3aMeH
00eCTeYnBarOIINX
HAJCKHYIO paboTy U3/eNus.

[TpuBecTH Kkaccudukanmio
MaIIMHOCTPOUTEIBHBIX
MaTepHaloB, IPUBOIS
MIPUMEPHI Pa3INUHbIX
Mapok. IIpuBeneHHbIe
MapKu MaTepuajioB
pacmdpoBaTh U JaTh UM
XapaKTePUCTHUKY C TOYKU
3peHUst CBOMCTB U 00IacTh
WX UCIIOJIb30BAHMUS.

OIIK-1.2 32 W3noxenune puznueckoit KomnokBuym
Cnocoben 3HaTh (PU3NUECKyIO CYIIIHOCTH SIBIICHUH, TectupoBanue
BOCIIPUHUMATh  H | CYIIHOCTb SIBJICHU, MPOTEKAIOIINX B JlaGoparopHas
MPUMEHSITh MIPOUCXOJISIINX B MaTepuaax mnoj paboTta
OOIIeNH)XCHEPHbIE | MaTepUalax B YCIOBHAX | BO3JEHCTBHEM BHEITHUX DK3aMeH
3HAHUA IpH | MPOU3BOJICTBA U (bakTOpoB (MEXaHUYECKUX,
pelIeHNH 3a1ad B | OKCIUTyaTallH U3JEIUN | TEPMUYECKUX U Jp.).
obnactu MEXaTPOHUKH U Heo0Oxomumo yBsizaTh
MEXaTPOHHUKHU U | pOOOTOTEXHUKH IO M3MEHEHHE CBOWCTB
POOOTOTEXHUKH BO3/IEHCTBUEM MaTepuajoB co
- BHEITHUX (DAaKTOPOB, UX | CTPYKTYPHBIMHU

BIIUSIHUE HA CTPYKTYPY. | OCOOCHHOCTSMH.

Y2 YMeHue BeIOUparth
YMeTb ucnonbp30BaTh COOTBETCTBYIOIIUN BU]T KomnokBuym
METOJIbI CTaHAPTHBIX CTaH/IAPTHBIX UCITBITAHUN TectupoBanwue
WCIIBITAHUHN TIO 10 OMPEICTICHUIO JlaboparopHas
OTIpeIeNICHUI0 (PU3UKO- | KOMILIEKCA MMPOYHOCTHBIX pabora
MEXaHHYECKUX CBOWCTB | CBOMCTB, KOTOPbHIE DK3aMeH
Y TEXHOJIOTHYECKHUX HAXOJATCS B HANOOJIBIIEH
nokaszaTesnei KOPPEJSIHIH CO CITY>KeOHBIM
MaTepHaloB, Ha3HAYCHHUEM JICTAIIN bl
MIPUMEHSIEMBIX B U3JIeHSIX MEXaTPOHUKH U
W3JICTUSIX MEXaTPOHHUKH | poOoTOTeXHUKH OIICHUBATH
1 pOOOTOTEXHUKHU CTEeTNeHb 00pabaThIBAEMOCTH

B1 JIETaJu TIPU €€
Brnanetrs MmeTonamu W3TOTOBJICHHUH U3 3a1aHHOT0 | KomokBuym
CTaHJIAPTHBIX Marepuara. TectupoBanmue
WCIIBITAHUHN TIO Hcnonk30BaHne METOIOB JlaboparopHas
ornpeseNeHuIo (GU3UKO- | CTaHAAPTHBIX UCTIBITAHUM paborta
MEXaHHYECKUX CBOWCTB | MO ONpPEAeTICHUIO DK3aMeH

U TEXHOJIOTUUYECKUX
nokasartelien

Pa3IMYHBIX MEXaHUYECKUX
CBOMCTB C Y4€TOM
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MaTepUaJIoB,
IIPUMEHSIEMBIX B
U3JIETIUSIX MEXaTPOHUKHU
U poOOTOTEXHUKHU

B3
Brnaners crioco6HOCTBIO
y4acTBOBaTh B
OpraHu3aluu
MPOIIECCOB pa3padOTKH
U U3TOTOBJICHHUS
U3/1EJINA MEXaTPOHUKHU
1 pOOOTOTEXHUKHU.

Y3
YMeTh BBITOJIHATH
pa3IU4HbIE BUIbI
TEPMUUYECKOU
00paboTKH MaTepuaios,
1 GOPMHUPOBAHUS
CBOICTB JCTalICH,
IIPUMEHSIEMBIX B
U3JIETIUSIX MEXaTPOHUKHU
U poOOTOTEXHUKHU

CITy’keOHOTO Ha3HAYCHHUS
JIETalIA B U3JIETIHSIX
MEXaTPOHHKH H
pobotoTexHuKH. BiianeHue
HaBBIKAMU 00Pa0OTKU
PE3yJIbTaTOB MCITBITAHHA.
OO6naganue HaBbBIKAMH
y4acTHs B OpraHH3aI|H
mporecca pa3paboTKu U
M3TOTOBJIEHUS U3
MEXATPOHHKH H
POOOTOTEXHHUKH Ha
KOHKPETHBIX 3Tarax
IIPOU3BOJICTBA,
(bOpMUPYIOIIUX KU3HEHHBIIN
UK TPOIYKIIUH.
O6naganue CrrocoOHOCTHIO
BBITIOJIHATH Pa3InYHbIC
BUJIbl TEPMHYECKOM
00paboTKH JeTaNCH.
YMeHne 000CHOBaHHO
BBIOMpATh PEKUM
TepMOOOpabOTKH B
3aBHCHMOCTH OT MapKH
CTaJli ¥ Ha3HAYECHUS
JIETAJIH.

KonnokBuym
[IpakTrueckoe
3aHATHE
TectupoBanue
DK3aMeH

Komnoksuym
TectupoBanue
JlaGopaTopHas
pabora
DK3aMeH

6.2. lllkana oneHMBaHUs IVIAHMPYEMbIX Pe3yJIbTATOB 00y4YeHH S

6.2.1. Texymmii u pyoe:kHbIil KOHTPOJIb

B pamkax texyuiero u py0oexxHoro KOHTpOJIS O JUCHMILIMHE CTYACHT MOKET HabpaTh 10

70 6annoB. Pactipeenenue 0amioB MpUBEIECHO B TAOIHUIIE.

[ITxana oueHNBaHUS
Cemectp

0-35 6annos 36-50 GamnoB 51-60 6amnoB 61-70 OamoB
YactuuHoe ITonnoe ninu | [TonHoe nnm [Tonnoe WIn
MOCEILEHUE 4aCTUYHOE yacTUYHOE YaCTUYHOE
ay/IUTOPHBIX MoceleHne TOCEIeHHE MoceleHne
3aHATHUH. ay/IUTOPHBIX &1y TATOPHEIX ay/IUTOPHBIX
Heynosnersopuren | 3aHATHI. . 3ansaTui.  [lomHoe
bHOE BbINONHEHHE | YacTuuHOE saHATHH. TIOTHOE | oo mvermre u
JTa0OpaTOPHBIX U | BBHIIOJHEHHE u | BRIIOJHCHAC 1 3aImTa
NPAaKTUYECKUX 3aImTa 3ammra 7a00paTOpHBIX U
pabor. ITnoxas | 1abopaTOpHBIX M | 7a0OPATOPHBIX M | TPAKTUYECKHX
MOJrOTOBKA K | IPaKTUYECKUX PAKTHICCKUX pabor.  Bricokue
OayIbHO- pabor. paor. MOKa3aTeiu o
PEUTHHTOBBIM Y 10BIE€TBOPUTENBH KOJUIOKBUYMaM |
MEPOIPUSITHUSIM. bl TOKA3aTeNnH IO | Xopoume TECTUPOBAHUSIM.
CryneHt HE | KOJUIOKBUYMAM M | oo oo
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JIOTTyCKaeTCst K
MIPOMEKYTOUYHOM
aTTecTaluu

TCCTUPOBAHUAM.

KOJUIOKBUYMaM U
TCCTUPOBAHUAM.

6.2.2. IlpoMexxkyTOUYHASL aTTECTAIUS
OrneHka pe3ylbTaTOB OCBOCHUS Y4EOHON TUCHUIUIMHBI B 3 ceMecTpe MPOBOAMTCS TIO
IKaJle, UCIOJIb3YeMON Ha DK3aMeHe:

Cemectp [Ixana oueHuBaHUs
HeynosnerBopure | Ya0BIE€TBOPUTEIBH Xopouio OTnn4Ho
JILHO 0 (81-90 6aoB) (91-100 6amnoB)
(36-60 6aoB) (61-80 GaynoB)
3 Crynenr  umeer | Ctynent umeer 36- | Crynent umeer 51- | CtyneHT umeer

36-60 OaioB 1O
UTOTaM TEKYIIETO

u pyOexHOTO
KOHTpOJIS, Ha
9K3aMeHe He Jall
IOJJHOTO  OTBETa
HU Ha  OJMH
BOIIPOC.

CryneHtr  umeer

36-45 OamwioB 1O
UTOTaM  TEKYIIETO

51 pyOexHOro
KOHTPOJIA, Ha
JK3aMEHE man
MOJIHBIN OTBET

TOJIbKO Ha OJAMH
BOIIPOC

50 OaJUI0B 1o
UTOTaM TEKYIIErO U

pyOexKxHOTO
KOHTPOJIS, Ha
HK3aMeHe Jain
MOJHBIA OTBET Ha
OIIMH  BOMNpPOC U
JaCTUYIHO
(TTOJTHOCTBIO)

OTBETHJI HAa BTOPOM.
CryneHnt umeer 46-
60  OamwioB WO
UTOraM TEKYILEro H

pyOekHOTO
KOHTPOJIS, Ha
IK3aMeHe pith)

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

CTyneHT uMmeeT 1o
HUTOTraM TCKYIICTO U

pyOeKHOTO
KOHTPOJIS 61-70
0amioB Ha

9K3aMEeHE He Jal
MOJIHOTO OTBETa HU
Ha OJIUH BOIIPOC.

60 6atoB 1Mo
UTOTaM TEKYIIETro 1
pyOexxHOTO
KOHTpOJISA, Ha
JK3aMeHe Jal
MTOJIHBIN OTBET HA
OJIMH BOMPOC U
YaCTUYHO
(TIOJTHOCTBIO)
OTBETHJI HA BTOPOU.
CryneHnt umeer 61 —
65 6am1oB 1o
UTOTaM TEKYIIETo U
pyOexxHOoro
KOHTPOJIS, Ha
9K3aMEeHe Ja
MIOJTHBIM OTBET Ha
OJIUH BOTIPOC U
YaCTUYHO OTBETHII
Ha BTopoil. CTyeHT
umeet 66-70 G6anioB
10 UTOTaM
TEKYIIEro u
pyOexxHOrO
KOHTPOJIS, Ha
JK3aMeHe) Jal
IIOJIHBIN OTBET
TOJIBKO Ha OJTUH
BOIIPOC.

61-70 OamwoB 110
UTOTaM TEKYIIErO

u pyOexxHOTO
KOHTPOJI, Ha
9K3aMeHe aan

MOJIHBIA OTBET HA
OJIMH BOIPOC U
YaCTUYHO
(TIOJTHOCTBI0)
OTBETHII
BTOPOW.

Ha

7. YHEBHO-METOJANUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

7.1. OcHOBHasl UTEpPaTYypa

1. PxeBckas C.B. MarepuanoBenenue: Yue0.11s By30B. 4-0e u3., nepepad. u gom. M.:
YHusepcurerckas kaura, Jloroc. 2004.-424c.
2. Jlaxtun FO.M., JleontbeBa B.II. MarepuanoBeaenue: Y4eOHUK JUIs BBICHIMX
TEXHUYECKUX Yy4eOHBIX 3aBeleHUU. 3-¢ u3M., mepepad. u gom. —M.: Mammnoctpoenue, 1990. -

528c.
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3. ApsamacoB b.H. u np. MarepuanoBenenue: Y4eOHUK ISl BBICHINX TEXHHYECKHUX
yueOnbIx 3aBenenuit/ b.H. Ap3zamacos, U.1. Cunopun, I'.®. Koconanos u np.: Ilox o6m. pen.
b.H. Ap3zamacoBa. — 2-e u3., uctp. u ngon. —M.: Mamunoctpoenue, 1986. -384c.

4. Comuner IO.I1. MarepuanoBenenue [DIeKTpOHHBIN pecypc]: y4eOHUK i BY30B/
Conanes HO.I1., [psaxun E.U. — Dnekrpon.tekcroBbie aannbie. —CI16: XUMU3JAT, 2017. —
783 c. — Pexxum gocryna: http:// www.iprbookshop.ru67345.html.- 95C «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. Mamuanna C.M. MarepuanoBenenue: cmiaBbl Fe-C. CoOopuuk  3amau/ C.H.
Mamununa. — M.: MUCuC, 2013.-68c.

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

4. Xynokpamoa P.H., Ilanteneenko @®.M. MarepuanoBenenue: Jlab. mnpakTukym:
YuebHoe mocobue st By3os/ [Ton pex. JI.C. JIsxoroBuua. — MH.: Beicmias mkona, 1988.- 224c.

5. Bonmomun FO.H. Marepuanoseaenue [Tekcr]: yueOHoe mocobue/ HO.H. Bomomuw,
b.C. XanaueB. — Hanpumk: Kab6.- bank. yu-t, 2015.- 163c.

7.3. llepuoguveckne u3IaHus

1. HayuyHo-TexHMuYeCKMH M MPOU3BOJCTBEHHBIH KypHan «Marepuano-BeeHue u
TepMuueckas o0paboTKa METAJIIOB.

2. XKypnan «MatepuaioBeieHue».

3. HayuHo-TexHM4YeCKHH KypHall «Bompockl MaTepuanoBeICHU.

4. KXypuan «®yHnaMeHTaIbHBIE POOIEMBI COBPEMEHHOTOMATEPUAIO-BEICHUS.

5. Hayuno-texanueckuii xkypHan «lIlucema o Marepuanax.

6. HayuHo-TexHuUYeckMii W  TNPOU3BOJCTBEHHBIM JkKypHan «Bce MaTepuaisl.
OHIMKIIONEINYECKUI CIIPABOYHUK.

7. Kypnan «Kaydyk u pe3uHay.

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

7.4.HTEpHET-peCypChI

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 -  DOnekTpoHHble BEpCcHH  IMOJHBIX
TEKCTOB AuccepTalnuii u aBTopedeparoB u3 ponaa Poccuiickoil rocynapcTBeHHOW OMOTHOTEKH.
2. http://www.scopus.com — SciverseScopus uzaaTenbcTBa «Inb3eBup. Hayka un

texHnosioruny. PedeparnBHas u aHanmuTrdeckas 6a3a JaHHBIX
3. http://elibrary.ru — DnekTpoHHast OUOIMOTEKA HAYYHBIX MyOIMKAIUHA.


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 orpacisim

5. https://www.gost.ru/portal/gost//home/standarts - @enepanbHO€ areHTCTBO IO
TEXHUYECKOMY PETryJIUPOBAHUIO U METPOJIOTUU

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

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

7.6. MeToanuecKkue yKa3aHusl K JJa00paTOPHbIM 3aHIATHIM

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

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

3. Bonomuu FO.H. Marepuanosenenue [Tekct]: yue6Hoe mocobme/ FO.H. Bomomms,
b.C. XanaueB. — Hanpumk: Kab6.- bank. yu-t, 2015.- 163c.

7.7. llporpammHoe obecnieyeHue COBpeMeHHbIX HH(P)OPMALMOHHO-KOMMYHHUKAIMOHHBIX
TEXHOJIOIrui

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

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

— MoiiO¢duc CrannapTHbIii

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

€80000HO pacnpocmpansemvle npocpamMMmbl.

— AcademicMarthCADLicense - wMaremMaruueckoe MporpaMMHOE OOecIeueHue,
KOTOpPO€ IMO3BOJISIET BBINOJHATh, AHAJU3UPOBATH BaXKHEHIIME WH)XXEHEPHBbIE pacyeThl U
00OMEHMBATHCS UMH;

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

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

— FarManager - KOHCOJBbHBIH (ailyIOBBIM MeHEeKep Ui ONEPAlMOHHBIX CHCTEM
cemeiicrBa MicrosoftWindows.

[IporpaMMHbIe KOMITJIEKCHI:

— Kowmmac 3D;
— STATISTICA;

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

3aHATHSA TIO JUCIUTUIMHE MPOBOISTCS B CICIHMAIBHBIX MOMENICHUSX (ayAUTOPHUSIX) IS
MPOBEJCHUS 3aHSITUN JIEKIMOHHOTO THMA, TMPAKTUYECKUX 3aHATUH, TPYNINOBBIX U
HHIUBHUIYAJIbHBIX KOHCYHBTaHI/Iﬁ, TEKYHIETO KOHTPOJIA U HpOMeX(YTOHHOﬁ arrecraluu.
AyIUTOpUM YKOMILJIEKTOBaHBI CHEIHATU3UPOBAHHONW MeOeIbl0 M TEeXHHYECKUMU CpPEICTBa
o0ydeHus, CIIyKaluMH 1715 IPeCTaBIeHNs HH(OpMaluy O0IbIION ayAUTOPUH.

Jlns  mpoBeneHUsT 3aHATHN  JIGKIIMOHHOTO THIA HMMEIOTCS  JIEMOHCTPAIMOHHOE
00opyoBaHrEe U y4eOHO-HATJISATHBIE TIOCOOUSI.


http://polpred.com/
https://www.gost.ru/portal/gost/home/standarts
http://www.garant.ru/
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Jns caMocTOATENbHON paboThl OOYHYaAIOUIMXCS HMEIOTCS IOMEIEHHs, OCHAICHHbIE

KOMIThIOTEPHOM TEXHUKOM C BO3MOKHOCTBIO MOIKIIIOUCHUS K ceTh "MHTepHeT" n o0ecrieueHneM
JIOCTYTIA B 3JIEKTPOHHYIO HH()OPMAIIIOHHO-00Pa30BaTEIbHYIO CPEAy OPraHU3aIIH.

Ha6opaTopHLIe pa6OTBI, IIPOBOJATCA B CIICHUAIM3UPOBAHHBIX KOMIIBIOTEPHOM KJIACCE C

COBPEMEHHBIM KOMIBIOTEPHBIM O0OpYIOBAaHUEM, WCIOJIB3YIOIMIMM B TIPOIECCe OO0ydYeHUs
CTYJEHTOB IIPOrpaMMHOE OOecrieueHue, MPonucanHoe B 11. 7.6.

MarepuanbHO-TEXHHUECKOE 00ecTIeYeHHe JTab0OpaTOPHBIX paboT

No
11a0.
pabor

MarepuanbHoe obecrieueHue

1

1.Marepuainbl, HHCTPYMEHTHI U PEAKTUBBI JJIs1 IPUTOTOBJICHUS MaKpOILIH]a.
2.BeITspkHON 1IKad.
3.006pa31p! A1 IPUTOTOBJICHUS! Makponutda.

1.Meramnorpaduyeckuii Mukpockon MMUM-6 (MUM-10).
2.YcraHOBKa AJIs IPUTOTOBJIEHUSI MUKpoLIUda (JUIsl LUTU(POBAHUS).
3.Marepuaibsl 1 peakTUBbI JUIsl IPUTOTOBJIEHUS] MUKpOLUTH(A.
4.00pa31bl U1sl IPUTOTOBJIEHUS MUKPOLLIU(OB.

1.MamvHa 11t UICIBITaHuK Ha pacTshkeHue Moa. P-5 (v turma UP 50047-03).
2.00pa31pl U3 pa3IMuHbIX MAPOK CTaJICH, U3TOTOBJIECHHBIC B COOTBETCTBHUH C
TpeOOBaHUSIMHU CTAHIAPTOB U MPEAHA3HAYCHHBIC JIJIS1 UCTIBITAHUI Ha pacTsHKEHUE.

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

4.AnMa3HbIi KOHYC C YTJIOM IpH BepiiuHe 120°.

5.CranbHble MIApUKU guameTpoMm 2,5; 5 u 10MM.

6.00pa31b! ¢ OTHUIM()OBAHHOMN TOBEPXHOCTHIO, TBEPAOCTh KOTOPHIX HEOOXOIMMO
ONPEJIENINTb.

1.MastHukoBsli konep Tuna MK-301 (MO510-03).
2.006pa3psl Ui U3Y4EeHUs YAapHOU BSI3KOCTH, ITOIBEPIHYThIE PA3IMUHON TEPMUUECKON
o0OpaboTke.

1.Merannorpaduueckuit Mukpockon MUM-6 (MUM-10).
2.006pa31bl 3apHCOBOK MUKPOCTPYKTYpP CTaJH.

3.Komiekuus moAroTOBIEHHBIX K MPOCMOTPY MUKPOLLUIH(OB.
4.Ilnakar «/lnarpamma Fe — Fe3 C».

1.06pa31sl 4711 TEPMUYECKON 00paOOTKH.

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

3.BaHHbI MacnsiHas ¥ BOJISHAS.

4. Teepnometp st onpenenenus Teepaoctu mo Poksemry moa. TK-2 (Th5014).
5. Merannorpapuueckuit Mmukpockon MUM-6 (MUM-10).

1.TBepnomertp aisa onpenenenus TBepaocty no bpunemto moa. TIHI-2M (TB5004).
2. TBepaomertp ans onpenenenus teepaoctu no Poksemty moa. TK-2 (TB5014).

3. Ileus 3akanounas maxtHoro tuma [ 3.6.15/2.

4.0tnymieHHble 00pa3iibl U3 pa3IMYHbIX MAPOK CTAJIH.

l.IITaHreHIupKyiIb.

2.006pa31bl XOJIOAHOTSIHYTOM TPOBOJIOKH.

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

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

9. OcobeHHOCTH peanu3anvm JTUCHUIIIMHBI AJ HHBAJIUI0B U JIMI ¢ OrPAaHHYCHHBIMHA

BO3MOKHOCTAAMHU 3/10POBbA




15

JlJiss CTYAEHTOB C OTPaHUYCHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBBSI CO3JIaHBI CIICLIUATbHBIC
yCcIOBUSL JUIsl TOoNMydeHUs oOpa3zoBaHusl. B 1ensx AOCTYMHOCTH TOJYYEHHs] BBICIIETO
oOpa3oBaHus MO 00pa3oBaTENbHBIM MPOrpaMMaM HHBAIHIAMU M JIMIAMH C OTPAaHHUYCHHBIMU
BO3MOXXHOCTSIMU 37J0POBbSI YHUBEPCUTETOM 00ECIIeUnBaeTCs:

1. AunprepHatuBHas Bepcus oOQUIMANBHOTO caidta B cetu «MHTepHeT» s
CJ1a00BUIAIINX

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

- MPUCYTCTBHUE ACCUCTEHTA, OKAa3bIBAIOIIEr0 O0ydaromeMycsi HEOOXOJUMYIO MOMOIIb,
nyOIMpoBaHHE BCIYX CIPAaBOYHON WMH(GOpPMAIMKA O pPACIHUCAHUM y4eOHBIX 3aHATHH; HAIWYHE
CPEeICTB JUISl YCHJIGHHS OCTaTOYHOrO 3peHHs, OpaleBCKOM KOMIBIOTEPHONM TEXHHKH,
BUJICOYBEIMYUTENCH, MpOrpaMM HEBHU3YaJIbHOTO JOCTyNa K HH(OpPMAaIUH, MPOrpaMM-
CHUHTE3aTOPOB PEYH U JAPYTrUX TEXHUYECKUX CPEACTB MpueMa-nepenaun yueOHoi napopmaiuu B
JOCTYIHBIX JopMax JyIsi CTYICHTOB C HAPYIICHUSIMH 3PCHHUS,

- 3a/1aHUA JUI BBITIOJTHEHUS HA SK3aMEHE 3aUMThIBAIOTCS ACCUCTEHTOM;

- TNHCHMCHHBIC 3a/JaHUS BBITIONHSIOTCS Ha Oymare, HaJMKTOBBIBAIOTCS ACCHUCTCHTY
00y4aromumcs;

3.1 WHBAJIMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI IO CIIYXY
(cmabocnplianue, rIyxmue):

- Ha 3a4eTe/IK3aMeHe MPUCYTCTBYET aCCHCTEHT, OKa3bIBAIOIINN CTYEHTY HEOOXOAUMYIO
TEXHUUYECKYI0 TIOMOIIb C YYeTOM HHAWBHIYAJIbHBIX OCOOCHHOCTEH (OH TOMOraeT 3aHATh
pabodee MecTO, MepPEeIBUTATHCS, IPOUNUTATh U OOPMHTH 33/JaHUE, B TOM YHCJIE 3aITUCHIBAs 1O/
TUKTOBKY);

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

4. JIns MHBAIUIOB M JIMI C OTPAHHMYEHHBIMH BO3MOXHOCTSMHU 3/I0POBbS, MMEIOLINX
HaApYyIICHUS OMOPHO-IABUTaTEILHOIO allapara, CO3JaHbl MaTepUAIbHO-TEXHUYECKHUE YCIIOBHS,
oOecreunBaroIie BO3MOKHOCTh OECHPENsITCTBEHHOTO JOCTyna oO0y4aroumxcs B y4yeOHbIE
MOMEIIEHUS, OOBEKTY TUTAHWS, TYAJICTHBIC W IPYTHE TOMEIICHHS YHHBEPCUTETA, a TAaKXKE
npeObIBaHMs B YKa3aHHBIX TTOMEIICHHIX (HATHUME PACIIMPEHHBIX ABEPHBIX MTPOEMOB, TOPyUYHEH
U IPYTUX MPUCTIOCOOTICHHUI).

- THCbMEHHbIE 3aJ]aHMs BBIMOJHIIOTCS Ha KOMIBIOTEPE CO CHEIHATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CIIEYCHUEM HITH HAIMKTOBBIBAIOTCSI CCHCTEHTY

- TI0 KEeJIaHUIO CTYJIEHTa YK3aMEeH MPOBOJUTCS B yCTHOH dopme. OOydaromumecs u3 yucia
JUI] C  OrPAHWYCHHBIMH  BO3MOXKHOCTSIMH  3JIOPOBBS  OOCCIICUEHBI  AJICKTPOHHBIMHU
o0pa3oBaTeNbHBIMH pecypcamMu B popmax, aIaliTHPOBAHHBIX K OTPAHUYECHUSM UX 3710POBbSL.



JIMCT UBMEHEHUWH (JIONNOJTHEHUI)
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IIpunoxenne 1

B pabouyt0 MpOrpaMmy Mo JucHUIUIMHE «MaTepranoBeeHIE)» M0 HAPaBICHUIO MO OTOBKHU

15.03.06 «MexaTpoHuKa 1 pOOOTOTEXHHUKAY

Ha y4eOHBI TOx
Ne Ilepeyenb BHOCMMBIX
JunemeHT (myHKT) PII/{ P . . IIpumeuanue
n/n U3MeHeHHH (JI0MOoJTHeHuiT)
OO6cyxzeHa 1 peKOMeH/I0BaHa Ha 3acefdaHuM Kadenpsl «TexHonoruss u o0opynoBaHuE
aBTOMATHU3UPOBAHHOTO ITPOU3BOJICTBA» MIPOTOKOJI Ne or" " 20 T

3aBemyromuii kadenpoit
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