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1.  OBIIASI XAPAKTEPHCTHUKA PABOYEIl TIPOTPAMMBI YUEBHOI1
JUCLUILINHBI
«OI1.02 MATEPUAJIOBEJJEHUE»

1.1. MecTO TUCUMIIMHBI B CTPYKTYpe OCHOBHOM 00pa3oBaTe/IbHOM NMPOrpaMMBbl:
VYueOnas gucnumiuHa «OIL.02 MarepuanoBeneHue» SBISETCS 00sS3aTENbHON YacThIO
obmenpodeccuonanbHoro ydebnoro nukina  OIIOII-IT B coorBerctBuu ¢ PI'OC CIIO mo
cnenuanbHocTH 15.02.14 OcHauieHue cpecTBaMyu aBTOMAaTU3alUi TEXHOJIOTUYECKUX MPOLECCOB U
MIPOU3BOJCTB (TI0 OTPACIISIM).

Ocoboe 3HayeHne TucHUIUIMHA uMeeT npu popmupoBanuu u pazsutuu OK 01, OK 02, OK
03, OK 04, OK 05, OK 06, OK 08, OK 09, IK 1.2, 1K 2.1, [IK 2.2, T1K 2.3, [1K 2.4

1.2. lleab ¥ n1aHUpyeMble pe3yJabTaThl 0CBOCHHUS IHCIHMIIJIHHBI:

B pamkax mporpaMMbl y4eOHOW IJUCHMILIAHBI OOYYalONIUMUCS OCBAaWBAIOTCS yMCHHS
Y 3HAHUS

Kon Kon YmMmennsa Kon 3nanunii 3HaHus
IIK, OK YMEHUHI
IIK 1.2 vV 1.2.07 - ONPENENATh TBEPAOCTh 31.2.09 OCHOBHEBIE CBEJIEHUS O
MaTEPUAIIOB Ha3HAYE€HHUH U CBOMCTBAX

MOJINMEPOB, KePaMHUK,
METAJIJIOB U CILIABOB, O
TEXHOJOTHH HX
MIPOM3BOJICTBA, & TAKKE
0COOEHHOCTH HX

CTpPOCHUS;
IIK 2.1 ¥V 2.1.02 | BeIOupaTs MaTepuan s 32.1.03 KJ1accu(uKaIuio,
HOCJIOHHOTO CUHTE3a OCHOBHBIE BH/IBI,

MapKUpOBKY, 00J1acTh
MPUMEHEHHUS U CTIOCOOBI
00paboTKu
KOHCTPYKIIMOHHBIX
MaTepuaioB, OCHOBHBIE
CBEJICHUS 00 MX
Ha3HAYCHUM U CBOMCTBAX,
MIPHUHIIUAIIBI KX BBIOOpA
JUTsI IPUME-HEeHUS B

IIPOU3BOJICTBE
¥V 2.1.04 | pacrio3HaBaTh U 32.1.04 3aKOHOMEPHOCTHU
KJIaccu(puIupoBaTh IIPOLIECCOB
KOHCTPYKLMOHHBIE U KpUCTAJUIA3ALHNA 1
CTPYKTYpPOOOpa3oBaHUs

CBIPBCBLIC ITOJIMMCPHBIC,
MCTANIMYCCKUC U

MMOJIMMEPOB, KEPAMUKHU,

METaJLIOB U CILIABOB, 4
KepaMHU4ECKHe MaTepHallbl, TAKKE BUIBI UX

MMPUMCHSICMBIC B MGX&HH‘IGCKOﬁ,




MPOM3BOJICTBE, IO
MapKHUPOBKE, BHEITHEMY
BU/1Y, IPOUCXOXKIICHHUIO,
CBOIICTBaM, COCTaBy,
HA3HAYCHHIO U CIIOCO0Y
NPUTOTOBJICHHS U
KJIaCCU(PUIIMPOBATH X

XUMHUYECKOMH,
TEPMHUYECKOH,
TUAPABINYECKON U
ra3000paboTK1

32.1.05

- INTEHHbIE CBOICTBA
IIOJIMMEPOB PA3IIMYHOTO
OTBEPXKJICHUS, JINTEHHBIE
CBOMCTBA METAJIJIOB U
CIUIaBOB,
3aKOHOMEPHOCTH
IIPOLIECCOB
¢dbopmupoBaHus
CTPYKTYpPBI ¥ CBOWCTB
OTJIIMBOK

32.1.06

(hUBUKO-XUMHYECKUE
SIBJICHUS TIPU
MIPOU3BOJICTBE 3a-
TOTOBOK METOJIOM JIUThS

32.1.07

OCHOBHBIE CBEJICHUS O
KpUCTaTU3a1H U
CTPYKTYpE pacIlIaBOB

32.1.08

CTIOCOOBI OTY4YEHUS
KOMITO3UITMOHHBIX
MaTepHajIoB

32.1.09

CYIIIHOCTb
TEXHOJIOTHUYCCKUX
MPOIIECCOB JIUTHS,
CIIEKaHHsI TOPOIIIKOB,
AIIEKTPOBAKYYMHOTO
HAIbUICHHUS, CBAPKH,
00pabOTKU METaIOB
JIaBJICHUEM U pE3aHUEM

IIK 2.2.

¥ 2.2.09

3¢ (EKTUBHO UCIIONH30BATh
MaTepuaitbl U 000pyI0BaHHUE

32.2.01

3HaHus:
3aKOHOMEPHOCTH
MIPOIIECCOB
KPUCTAIUTH3AIIH
CTPYKTYpPOOOpa30BaHUs
MOJIMMEPOB, KEPaMUKH,
MeTaJj-JIOB U CILIaBOB, a
TaKKe BUIBI X
MEXaHUIECKOM,




XUMHUYECKOMH,

TEPMUYECKOH,
TUAPABINYECKOU U
ra3000paboTKH;

K 23. | V23.05 |pacno3HaBars 32.3.04 KJIaCCU(UKAIHUIO,
KJIaCCU(PUITUPOBATH OCHOBHBIE BH/IbI,
KOHCTPYKLMOHHBIE U MapKUpPOBKY, 001aCcTh
CBIPBEBBIE MOTUMEPHBIE, MPUMEHEHHUS U CTIOCOObI
METaJUTMYECKHE 1 00paboTKu
KepaMHUeCKHe MaTepHarbl, KOHCTPYKIMOHHBIX
MpUMEHSEMBbIE B MaTepuajIoB, OCHOBHBIE
MPOU3BOICTBE, 110 CBEICHUS 00 UX
MapKUPOBKE, BHEIITHEMY Ha3HAYeHUH U CBOMCTBAX,
BUJTY, IPOUCXOXKICHUIO, TIPUHIIUATIBI UX
CBOIICTBaM, COCTaBy,

HA3HAYCHHIO U CIIOCO0Y
MPUTOTOBJICHUS U
KJIaccu(UIIMPOBATh UX
¥V 2.3.06 | onpenensite TBEPIAOCTD 32.3.06 METO/Ibl U3MEPEHUS
MaTepuasoB rapaMeTpoB U
ONPEICIICHUSI CBOMCTB
MaTepuasoB

IIK 24 |V 24.02 | pacno3HaBaTh 1 32.4.02 KJ1accuukanuro,
KIIaCCU(PUITUPOBATH OCHOBHBIE BH/IBI,
KOHCTPYKLIMOHHBIE U MapKUpPOBKY, 001aCTh
CBIPBEBBIC MMOJIMMEPHBIE, MPUMEHEHHUS U CTIOCOOBI
METaJUIMYECKUE U 00paboTKu
KepaMHUYeCKHe MaTepHUaIbl, KOHCTPYKIIMOHHBIX
MIPUMEHSIEMBIC B MaTepuaIoB, OCHOBHBIE
MPOMU3BOJICTBE, IO CBeJIeHUs1 00 Ux
MapKUPOBKE, BHEIITHEMY HA3HAYCHUH U CBOMCTBAX,
BUTY, IPOUCXOXKICHUIO, MIPUHIIAIIBI KX BBIOOpA
CBOICTBaM, COCTaBY, JUTS IPUME-HEHUS B
HA3HAYCHHIO M CITOCOO0Y IIPOU3BO/ICTRBE;
MPUTOTOBJICHUS U
KJIaCCU(PUIIMPOBATH X

vV 2.4.03 ONpEAEISTh TBEPAOCTD 32.4.03 METO/Ibl UBMEPEHUS
MaTepuajoB napaMeTpoB U
OTpe/ieTICHUs CBOWCTB
MaTepuasoB
OK 01 Y0 01.01 | pacno3naBats 3agauy w/wiu | 30 01.01 aKTyaJIbHBIN

npooiieMy B
npohecCHOHATEHOM H/HITU
COIIMAIbHOM KOHTEKCTE;

poecCHOHANBHBINA U
COLIMAJIbHBIN KOHTEKCT, B
KOTOPOM MPUXOIUTCS




paboTaTh U KUThH

Y0 01.03 | onpenenars 3Tansl pemenus | 30 01.02 OCHOBHBIE€ UCTOYHUKH
3a1a4u; nH(pOpPMaLIUU U PECypChI
JUIS pellieHus 3a1a4 U
npobem
B IIpo(hecCuoHaTBEHOM
/AN COLMAIBHOM
KOHTEKCTE
Y0 01.02 | anasnn3upoBaTh 3a1auy 3001.03 AJITOPUTMBI BBIIIOJIHEHUS
W/WH IpooeMy u pabot B
BBIJIETISATh €€ COCTABHbBIE npodeCCUOHATLHON U
YaCTH; CMEXKHBIX 00JIacTAX
Y0 01.04 | BeIBISATH 1 3G (HEKTUBHO 30 01.04 METOJIbI paOOTHI B
HCKaTh MHGOPMAIIHIO, poeCCHOHATBHON U
HEOOXOUMYIO JIJISl pEeLICHUS CMEXHBIX chepax
3aJ1ay W/WIM TIPOOJIEMBI;
Y0 01.05 | cocraBnsars muian gevicteust | 30 01.05 CTPYKTYpY IUIaHa JJIst
pelieHus 3a1a4
Y0 01.06 | onpenenars HeoOxonumble | 30 01.06 HOPSZIOK OLEHKU
pecypcesl PE3YIBTATOB PCIICHUA
3a1a4
npo¢eCCHOHATBHON
JESITEIbHOCTU
Y0 01.07 | BI1ageTh akTyaJIbHBIMU
METo/1aMu paboTHI B
npodecCuoHaIbHON U
CMEXHBIX chepax
Y0 01.08 | peanu3oBbIBaTh
COCTaBIICHHBI TUTaH
Y0 01.09 | oueHuBath pe3yabTar u
MOCTIEAACTBHSI CBOUX
JIEUCTBUH (CaMOCTOSITEIHHO
WIH C TIOMOUIBIO
HACTABHMKA)
OK 02 Y0 02.01 | onpenensaTs 3aaa4u 1Jis 30 02.01 HOMEHKJIaTypa
HOMCKa UHPOpMALIUU UH(GOPMaIMOHHBIX
HUCTOYHUKOB,
MPUMEHSEMBIX B
npodeccuoHanbHOM
JEeSTEIbHOCTU
Y0 02.02 | onpenenars HeoOxonumbie | 30 02.02 IIPUEMBbI
WCTOYHUKN UHPOPMALIUU CTPYKTYpHUPOBAHUS
uHpOpMaLUU
Y0 02.03 | nuiaHupoBaTh MpoLecc 30 02.03 ¢dopmar oopmrenus

HoMCKa UHPOpMALIUU

PE3yJIbTAaTOB IHorcCKa




uHpOpMaLny,
COBpPEMEHHBIE CPENICTBA U

YCTpOKCTBA
uH(popMaTu3aluu
¥002.04 | cTpykTypupOBaTh 30 02.04 MOPSAIOK UX MPUMEHEHUS
MOJTy4yaeMyro HHPOpMAIIHIO u MPOrpaMMHOE
o0ecrnieueHne B
npodeccuoHanbHOM
NEeSTeIbHOCTH B TOM
YHCIIe C UCHOIb30BAHUEM
1M(POBBIX CPENICTB
Y0 02.05 | BbLIENATH HaubOIIEE
3HaYMMOE B IIepeYHe
UHPOpPMALIUU
Y0 02.06 | oneHMBATH MPAKTUYECKYIO
3HAYMMOCTb PE3yJIbTaTOB
noucKa
Y0 02.07 | opopmiaTh pe3yabTaThl
MOMCKa, IPUMEHSITh
cpencTBa HHPOPMAITMOHHBIX
TEXHOJIOTH JIIsl pelIeHuUs
npogeccuoHaIbHbIX 3a7a4
Y0 02.08 | ucnoap30BaTh COBPEMEHHOE
IPOrpaMMHOE 00€CIIEUEHHE;
Y0 02.09 | ucnonp3oBaTh pa3IndHbIE
M (pPOBBIE CPECTBA TSI
pereHust
npodeccuoHaIbHBIX 3a7a4
OK 03 Y0 03.01 | onpenensiTh akTyanbHOCTb 30 03.01 coZlepKaHUE aKTyaJbHOMN
HOPMAaTHUBHO-IIPABOBOM HOPMAaTHBHO-IIPABOBOM
JIOKYMEHTAIH B JTOKYMEHTAIU!
npodecCuoHaIbHOU
JeSITebHOCTH
V0 03.02 | mpuMeHsATH COBPEMEHHYIO 30 03.02 COBpPEMEHHasi Hay4YHas H
HAYYHYIO npodeccuoHaIbHast
poeCCHOHATIbHY IO TEPMUHOJIOTHUS
TEPMUHOJIOTHIO
Y0 03.03 | onpenenats u BeicTpanBathk | 30 03.03 BO3MOJKHBIE TPAaeKTOpUU

TPaeKTOPUHU
npohecCHOHaTBLHOTO
Pa3BUTHS U
camMo00pa3oBaHus

poheccuoHaIbHOrO
pa3BUTHUS u
camoo0pazoBaHus




OK 04 Y0 04.01 | opranu3oBbIBaTH PabOTy 30 04.01 MICUXOJIOTHYECKHUE
KOJUICKTHBA U KOMaH]IbI; OCHOBBI  JICATEIIHBHOCTH
KOJIJICKTHBA,
TICUXOJIOTHYECKUE
0COOEHHOCTH JTMYHOCTH
Vo0 04.02 | B3auUMOIENCTBOBATE C 30 04.02 OCHOBEI MPOEKTHOM
KOJUJIEraMH, PYKOBOJICTBOM, JesITeNbHOCTH
KIIUEHTaMH B XOJIe
npodeccuoHaIbHOU
e TeIbHOCTH
OK 05 Y0 05.01 | rpaMOoTHO U3NaraTb CBOM 30 05.01 0COOCHHOCTH
MBICITH ¥ O(hOPMIISITh COIUATHHOTO "
JIOKYMEHTBI 110 KyJIbTYPHOTO KOHTEKCTA
pohecCuOHaTBLHOU
TEMaTHKE Ha
rOCYTapCTBEHHOM SI3BIKE,
MPOSIBIISITH TOJICPAHTHOCTH B
paboueM KOJIJICKTHUBE
30 05.02 mpaBuiga  opopMIIECHUS
JTOKYMEHTOB u
MIOCTPOCHUS YCTHBIX
cooOmieHuni
OK 06 Y0 06.01 | onuceBaTh 3HaunumocTs | 30 06.01 CYLIHOCTb TPa)IaHCKO-
CBOEH CTEeUAIEHOCTH MaTPUOTHIECKON
MO3UIIHIH,
00IIIeYeTIOBEYECKIX
IICHHOCTEI;
30 06.02 3HAYUMOCTh
npodeCCHOHATBHON
JesITeNbHOCTH o
CHEIHaTbHOCTH
OK 08 Y0 08.01 | ucnonpzoBaTh 30 08.02 OCHOBBI 3JI0pPOBOTO
(GU3KyIBTYpHO- o0paza )KU3HU
03/I0pPOBHUTEIBHYIO
JEeSTeIbHOCTD TUIS
YKpETUICHUS 3JI0POBbBS,
JOCTUKCHHSI KUZHEHHBIX
u po¢eCCHOHATBHBIX
uenen
Y0 08.03 | monws3oBaThea  cpeactBamu | 30 08.04 cpenctBa MpodUIaKTUKH
PO UIAKTUKA MEPECHATPSHKCHHS
NepeHaInpsHKeHUs,

XapakTEePHBIMH TSI TAHHOM
CHENUAILHOCTH




OK 09

¥009.01 | nonumars obuwii cmeica | 30 09.01 IIpaBUJIa IIOCTPOCHHUS
YEeTKO MIPOU3HECEHHBIX NPOCTBIX M CJIOXKHBIX
BBICKA3bIBAaHUI Ha IIPEMIOKECHU N Ha
W3BECTHHIE TEMBI npodeccHOHaTbHBIE
(mpodeccroHanbHBIE u TEMBI;
OBITOBBIE), ITIOHUMATh
TEKCTBI Ha 0a3oBbIC
podeCCHOHATILHBIE TEMBI;
¥009.02 | ygactBOBath B auanorax Ha | 30 09.02 OCHOBHBIE
3HAKOMBIE oOrmue " 00111eynIoTpeOUTEIbHBIE
podeCCHOHAITLHBIE TEMBI; rmaroyibl  (ObITOBAs
u npodeccuoHaIbHas
JIEKCHKA);
¥009.03 | crpoutsb npocteie | 30 09.03 JIEKCUYECKUH MHHUMYM,
BBICKa3bIBaHUSI O cebe U o OTHOCSIHIACS K
cBoell  mpodecCHOHATHHOM ONMCAaHUIO  TPEAMETOB,
NeSITeTbHOCTH; CpPeACTB M  TPOIIECCOB
npodeCCHOHATTBEHON
NesITeTbHOCTH;
¥009.04 | xkpatko o6ocHOBbIBaTE U | 30 09.04 0COOEHHOCTH
OOBSCHATH CBOU JICUCTBUSA MIPOU3HOIICHUS;
(TexyIue U IIaHupyeMble);
Y0 09.05 | nucare mnpoctsie cBA3HBIE | 30 09.05 IIpaBWJIa YTE€HUSI TEKCTOB

COOOIllEHU HAa 3HAKOMBIE
158107 WHTEPECYIOLINE
po(heCcCHOHATTLHBIC TEMBI.

podecCHoHATBLHOM
HaTpaBJICHHOCTH.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIUTLINHBI




2.1. O0beM yueOHOI JMCHMIIIMHBI M BUABI Y4e0HO0# padoThI

Bup yueOHoii padoThI

O0BeM B yacax

O0beM 00pa3oBaTeJbHON MPOrpaMMbl Y4e0HOM AUCHUIIIMHBI 60
B T.4. B popMe NPaKTHYECKOH MOATOTOBKH 40
BT. U..

TEOPETHUECKOe 00yUueHne 18
MPaKTUYECKUE 3aHATUS 40
IIpome:xxyTouHasi aTTecTanus 2
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2.2. TemaTu4yecKuil IJIAH U coJep:KaHue Y4eOHOM M CUMILUIUHBI

HanmenoBanue Copnepxxanue yueOHOro Mmarepuasa u GopmMbl OpraHu3anuu Oo0Bem, akan. Koambt Kon H/Y/3
pa3aesioB H TeM AeSITeIbHOCTH 00y4aKIIHNXCS 9 /B TOM KOMIIeTeHIIN 1
yucie B JIMYHOCTHBIX
(popme pe3yabTaToB,
NPaKTH4ecKko | GopMHPOBAHMIO
M MOATrOTOBKH, KOTOPbIX
aKaa. 4 CIocoocTBYeT
3JIeMEHT

NPOrpamMMmblI
1 2 3 4 5
BBenenue. Conepxanue 2 OK 01, OK 02, | Yo 01.01
OK 03, OK 04, | Yo 01.02
3HaYeHue U coJieprKaHue yuyeOHON JUCIUIUINHBI OK 05 OK 06, | ¥001.03
«MarepuanoBeieHUe» U CBA3b €€ C APYTUMHU JUCLUIIIIMHAMU OK 08, OK 09 Y0 01.04
0061enpodeccuoHanbHOrO U CIIENUAIBHOTO IIUKIIOB K 1.2, TIK 2.1, | Y0 01.05
JUCLMIUIMH. 3HaUeHHE MaTepUaioBEICHUS B PELICHUH K 2.2, 1IK 2.3, | Y0 01.07
Ba)KHEHIINX TexHUUecKux npobiem. Hoseilmue noctmkeHus B K 2.4 Y0 01.08
00J1acTH MaTepHanoBeICHHS. Yo 01.09
30 01.02
3001.03
30 01.04
30 01.05
30 01.06
VY0 02.01
VYo 02.04
VY0 02.05

Y0 02.07
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30 02.03
VY0 03.01
Y0 03.02
30 03.01
30 03.02
VYo 04.01
30 04.02
Y0 05.01
30 05.02
Y0 06.01
30 06.01
Yo 08.01
Yo 08.03
30 08.02
30 08.04
Y0 09.01
Y0 09.02
Y0 09.03
Yo 09.04
VY0 09.05
30 09.01
30 09.02
30 09.03
30 09.04
30 09.05

Paznen 1. Puznko-xuMu4ecKue 3aKOHOMEPHOCTH (POPMUPOBAHUS CTPYKTYPbI

MaTepuajioB.

Tema 1.1

| 2.

| Conepxanue

OK 01, OK 02,

Y0 01.01
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Crpoenue n DneMeHTBl KpucTajulorpaguu: KpHCTALTMUECKas pelieTKa, OK 03, OK 04,
cBolicTBa AQHU3O0TPOIIHSI; BIUSHUE TUTIA CBA3U HAa CTPYKTYPY U CBOMCTBA OK 05 OK 06,
MaTepHuaJoB. KpHUCTaJIOB; (pa30BbIii cOCcTaB CIIaBOB; TU(PQPy3us B MeTaIax OK 08, OK 09
U CIUIaBaX; KUJAKHUE KPUCTAILIBI, CTPYKTypa IOJUMEPOB, IIK 1.2, TIK 2.1,
CTEKJIa, KEPaMUKH, IPEBECUHBI, CTPOCHME U CBOMCTBA. IIK 2.2, TIK 2.3,
IIpakTH4yeckoe 3aHATHE: I[IK 2.4
O3HaKOMJIEHUE ¢ METOJIMKON U3MEPEHUS TBEPAOCTH MO
Poksemny u bpunemnto. O3HakOMJIEHUE C YCTPOMCTBOM U
paboToii MeTaorpaguueckoro MUKpOCKOIa.
Tema 1.2 Kpucrannuzauus MeTayioB U ciuiaBoB. @opma KpUCTAIIIOB U
®opmupoBanue CTpoeHHuEe CIUTKOB. [lonyyeHne MOHOKPHCTAIIIOB, aMOpP(pHOE
CTPYKTYPbI JIUTBIX COCTOSTHME MaTEepHaJIOB.
MAaTepUAaJIOB.
Tema 1.3 [Tonsitue o crutaBe. Kimaccudukamnus 1 CTpyKTypa METAJIJIOB U
JAuarpammsl cru1aBoB. OCHOBHbIE paBHOBECHBIE JUAarpaMMbl COCTOSTHUS
COCTOSIHMS JIBOMHBIX CIUIaBOB. PU3NYECKHE U MEXaHUYECKHUE CBOMCTBA
MeTaJVI0B H CIUIaBOB B PABHOBECHOM COCTOSIHUU.
CILUIABOB. JlmarpaMma COCTOSTHUS KEJNEe30yTIIePOAUCTBIX CIUIABOB.
BinsiHue erupyrommx 31€eMEHTOB Ha PABHOBECHYIO
CTPYKTYpY CTajei.
Tema 1.4 [Tnactuueckas nedopMariyist MOHO- U TIOJTMKPUCTAILIOB.
®opmMupoBanue Juarpamma pactspkeHus: MetaioB. [lnactuueckas
CTPYKTYPbI nedopMarus NOJTUKPUCTATUNINYECKUX METAIIIOB.
ne¢opMHPOBAHHBIX HedopmupoBanue nByx¢a3HbIX cruraBoB. CBOHCTBA
MeETAJJIOB H TUTACTHYECKH 1e(hOPMUPOBAHHBIX MeTaIoB. Bo3Bpar u
CIIABOB. peKpHUCTaIUIA3ALIHSL.
Tema 1.5 IIpakTHyeckoe 3aHATHE: OK 01, OK 02,
Tepmuueckas u Omnpenenenne u KiaccuGukanus BUAOB TEPMUUECKON OK 03, OK 04,

Yo 01.02
Yo 01.03
Yo 01.04
Yo 01.05
Yo 01.07
Yo 01.08
Yo 01.09
3001.02
30 01.03
30 01.04
30 01.05
30 01.06
Yo 02.01
Yo 02.04
Yo 02.05
Y0 02.07
30 02.03
Yo 03.01
Yo 03.02
30 03.01
30 03.02
Yo 04.01
30 04.02
Yo 05.01
30 05.02
Yo 06.01
30 06.01
Yo 08.01
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XHMHKO-
TepMHYecKas
o0paboTkn
MEeTAJIJIOB H
CIJIABOB.

00paboTku. OCHOBHOE 000PYI0BaHHE TSI TEPMHUECKOM
00paboTku. Buasl TepMuyeckoit 00pabOTKH CTaIH: O0XKUT,
HOpMaJTU3aIysl, 3aKaJika, OTIYCK 3aKaJeHHbIX CTaJeH.
[ToBepxHocTHAas 3akaiyika craneil. JlepexTrl TepMuUecKoit
00pabOTKH M METOJIBI UX TMPEAYNPEKICHHUS U yCTPAHEHHUSL.
Tepmomexannueckasi 00paboTKa, BUJIbI, CyIIIHOCTb, 00JIacTh
MIPUMEHEHHUS.

OK 05 OK 06,
OK 08, OK 09
IIK 1.2, TIK 2.1,
IIK 2.2, TIK 2.3,
IIK 2.4

VY0 08.03
30 08.02
30 08.04
VY0 09.01
VY0 09.02
Y0 09.03
VY0 09.04
Y0 09.05
30 09.01
30 09.02
30 09.03
30 09.04
30 09.05
Vv 1.2.07
31.2.09

¥ 2.1.02
32.1.03

Vv 2.1.04
32.1.04

32.1.05

32.1.06

32.1.07

32.1.08

32.1.09

v 2.2.09
¥ 2.3.05
¥ 2.3.06
v 2.4.02
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32.4.03

Pa3znen 2. MaTtepuaJbl, NpUMeHsieMble B MAIIMHOCTPOECHUH U TPUOOPOCTPOEHHH.

Tema 2.1 Conep:xkanue OK 01, OK 02,
Koncrpykuuonnsie | 8 IIpakT4eckoe 3ansTHE: OK 03, OK 04,
MaTepuaJbl. OO6mue TpeboBaHus, IPEABABISIEMbIC K KOHCTPYKIIMOHHBIM OK 05 OK 06,
Marepuanam. MeToapl OBBIIECHUSA KOHCTPYKTUBHON OK 08, OK 09
MPOYHOCTH MAaTEPUAJIOB U UX TEXHUUECKHE XapaKTEPUCTUKH, IIK 1.2, IIK 2.1,
KPUTEPUU ITPOYHOCTH, HAZEKHOCTH, JOJTOBEYHOCTH, IIK 2.2, TIK 2.3,
SKOHOMMYECKOM 11enecoobpazHocTu u T.4. Knaccudukanus IIK 2.4
KOHCTPYKIMOHHBIX MaT€PUAIOB U UX TEXHHUUECKUE
XapaKTEepPUCTUKU. BiusHue yriieposia v MOCTOSIHHBIX IPUMeCcei
Ha CBOMCTBA CTaJICH. YTJICPOAUCTHIC CTAIH: OOBIKHOBEHHOTO
KauecTBa M KaueCTBEHHbIE cTalu. JIernpoBaHHBIE CTAJIH.
Tema 2.2 IIpakTHyeckoe 3aHATHE:
MarepuaJibl ¢ Cranu ¢ BBICOKOW TEXHOJIOTMYECKOU MIIACTUYHOCTHIO U
0co0bIMH 9 CBApHUBAEMOCTHI0. JKene30yraepoaucThie CIUIaBbl C BHICOKUMU
TEXHOJOTHYECKUMU JUTEHHBIMH CBOMCTBaMU. MeaHbIE CIIIaBbI: 00IIas
cBOIiCTBaMH. XapaKTepUCTHKa U KilaccuuKalus, JaTyHH, OpOH3HI.
10 IIpakTHyeckoe 3aHATHE:
MukpoaHnanu3 cTaneil KOHCTPYKIIMOHHBIX U C 0COOBIMU
CBOWCTBaMH.
Tema 2.3 11 IIpakTHYeckoe 3aHsATHE: OK 01, OK 02,
H3HococToliKHME Matepuaiisl ¢ BBICOKO TBEPAOCTBIO TOBEPXHOCTH. OK 03, OK 04,
MaTepHuaJibl. AHTUGPUKIMOHHBIE MaTEpPHUAJIbl: METAJUIMYECKUE U OK 05 OK 06,
HEMEeTaNTHYeCcKrue, KOMOMHUPOBAaHHBIE, MUHEPAJIbI. OK 08, OK 09
MapxkupoBka. O01aCTh TPUMEHEHUS. IIK 1.2, TIK 2.1,
Tema 2.4 12 IIpakTHyeckoe 3aHATHE: IIK 2.2, TIK 2.3,
MarepnaJsl ¢ Peccopho-npysxunubie ctanu. [IpyXuHHbIE MaTepUab. IIK 2.4

Yo 01.01 Yo
01.02

Yo 01.03 Yo
01.04

Yo 01.05 Yo
01.07

Vo0 01.08 Yo
01.09

3001.02 30
01.03

3001.04 30
01.05

3001.06 Yo
02.01

¥002.04 Yo
02.05

¥002.07 30
02.03

¥003.01 VYo
03.02

30 03.01 30
03.02

Vo0 04.01 30
04.02

Y0 05.01 30
05.02
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BBICOKMMH CocraB, cBOHCTBa, 0COOCHHOCTH TEPMHUYECKON 00paOOTKH.
yHNpyruMu MapkupoBKa MaTepHuasoB.
CBOMCTBaAMM.
Tema 2.5 13 CraBbl Ha OCHOBE aJTFOMHMHUS . CBOMCTBA aJlOMHUHUS; 001as OK 01, OK 02,
MarepuaJbl ¢ XapaKTEPUCTHKA U KIIACCHU(PUKAIKS aTFOMHUHHEBBIX CILJIaBOB. OK 03, OK 04,
MaJiou CruiaBbl Ha OCHOBE MarHus: CBOMCTBA MarHus, o0mias xapak- OK 05 OK 06,
IUVIOTHOCTBIO. TEPUCTHKA U KJIacCU(HUKAIIMSI MarHUEBBIX CIUIaBOB. OK 08, OK 09
Oco0EeHHOCTH aTIOMUHHEBBIX M MArHUEBHIX CILIABOB. IIK 1.2, TIK 2.1,
14 IIpakTHyeckoe 3aHATHE: IIK 2.2, TIK 2.3,
N3ydyeHne MUKPOCTPYKTYPbI LIBETHBIX METAJUIOB U CILJIABOB. I[IK 2.4
Tema 2.6 15 IIpakTHyeckoe 3aHATHE: OK 01, OK 02,
Martepuaiusl ¢ Turan u cIuIaBeEI Ha €70 OCHOBE; CBOMCTBA TUTAaHA, 00IIas OK 03, OK 04,
BBICOKOH yIeJIbHOU XapaKTepUCTHUKA U KITaCCU(PHUKAIMS TUTAHOBBIX CILJIABOB; OK 05 OK 06,
NPOYHOCTHIO. ocobeHHocTH 00paboTku. bepuunii u cruIaBbl Ha €r0 OCHOBE; OK 08, OK 09
o0111ast XapaKTepUCTUKa, KIacCUpUKALHs, TPUMEHEHHE. IIK 1.2, TIK 2.1,
IIK 2.2, TIK 2.3,
[IK 2.4
Tema 2.7 16 I[IpakTHYeckoe 3aHATHE: OK 01, OK 02,
Marepuaisl, Koppo3noHHO-cTOMKNE MaTeprabsl, KOPPO3UOHHO-CTOUKHE OK 03, OK 04,
ycToiiuMBbBIE K NOKpbITHUS. JKapocToiikue 1 kaporpoyHble MaTepUabl. OK 05 OK 06,
BO3/1€fiCTBHI0 MapkupoBKa MaTepHasoB. OK 08, OK 09
TeMIepaTypsl U IIK 1.2, IIK 2.1,
padoueii cpenbl. IIK 2.2, TIK 2.3,

Y0 06.01 30
06.01

Y0 08.01 Yo
08.03

30 08.02 30
08.04
¥009.01 Yo
09.02

Y0 09.03 Yo
09.04

Y0 09.05 30
09.01

30 09.02 30
09.03

30 09.04 30
09.05

vV 1.2.073
1.2.09

vV 21.023
2.1.03

¥ 2.1.043
2.1.04
32.1.053
2.1.06
32.1.073
2.1.08
32.1.09Y
2.2.09
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[IK 2.4 V2305V
2.3.06
Tema 2.8 17 I[IpakTHYeckoe 3aHATHE: OK 01, OK 02, |V 24.023
HemeTrananueckue Hemeranmumaeckue MmaTepuabl, UX Ki1acCH(pUKAIH, CBOWCTRA, OK 03, OK 04, | 2.4.03
MaTepHuaJIbl. JIOCTOMHCTBA U HEAOCTATKU, IPUMEHEHHUE B POMBIIIEHHOCTH. OK 05 OK 06,
[TImactmaccel. [IpocThie 1 TEPMOIUIACTUYHBIE TIIACTMACCHI: OK 08, OK 09
MOJIMATUIIEH, TIOJIUCTUPOJI, TIOJIUXJIOPBUHUI, (PTOPOILIACTHI U IIK 1.2, IIK 2.1,
Jip. CiokKHBIE TUIACTMACChI: T€TUHAKC, TEKCTOJIUT, CTEKJIOTEK- IIK 2.2, TIK 2.3,
CTOJIUT. IIK 2.4
Kayuyk. [Ipouiecc Bynkanuzanuu. Matepuanibsl Ha OCHOBE
PE3UHBI.
CoctaB u o6mue cBoiicTBa cTekiaa. CUTAIIIbL: CTPYKTypa U
npuMeHeHue. J[peBecuHa, ee OCHOBHbIE CBOMCTBA.
Pa3HOBHIHOCTH IPEBECHBIX MAaTEPUATIOB
Pasnea 3. MarepuaJjibl ¢ 0c00bIMH (PH3HYECKHUMHU CBOMCTBAMM.
Tema 3.1 18 Conepxanue
Marepuainsli ¢ OO6mme cBenenus o heppoMarHeTHKax, UX KIacCupUKaIIHsL. OK 01, OK 02, | Yo 01.01 VYo
0COOBIMH MarnuTo-Msrkue matepuainbl. HU3KouacToTHbIE MarHUTO- OK 03, OK 04, | 01.02
MATHUTHBIMU MATKHE MaTepuaibl. Matepuansl co crienuaibHbIMU OK 05 OK 06, | Yo 01.03 VYo
CBOIICTBAMH. MarHMTHBIMHM CBOWCTBaMU. MarHuToO-TBEp/IblE MAaTEPHUAIIBL. OK 08, OK 09 01.04
[TopomikoBbie MaTepuaisbl, 1ehOpMUPYEMBIE CIITIaBBI. IIK 1.2, IIK 2.1, | Yo 01.05 VYo
IK 2.2, TIK 2.3, | 01.07
[IK 2.4 Y0 01.08 Yo
01.09
3001.02 3o
01.03
3001.04 30
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01.05
3001.06 Yo
02.01
¥002.04 Yo
02.05
¥002.07 30
02.03

VY0 03.01 Yo
03.02

30 03.01 30
03.02

Yo 04.01 30
04.02

Yo 05.01 30
05.02

Y0 06.01 30
06.01

Y0 08.01 Yo
08.03

30 08.02 30
08.04

V0 09.01 Yo
09.02

V0 09.03 Yo
09.04

V0 09.05 30
09.01

30 09.02 30
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09.03

30 09.04 30
09.05

vV 1.2.073
1.2.09
v2.1.023
2.1.03

vV 2.1.043
2.1.04
32.1.053
2.1.06
32.1.073
2.1.08
32.1.09V
2.2.09
V2305V
2.3.06
v24.023
2.4.03

Pa3znen 4. CBepxTBepabie M

aTepualibl.

Tema 4.1
Teepasble crniaBbl.

19

Conepxanue

IIpakTHyeckoe 3aHATHE:
TBeppie cruiaBbl, CBEPXTBEPIble MaTepHalIbl. AJIMa3bl.
Onp60pbl. IHCTpYyMEHTaIbHbIE MaTepUAIIbI.

OK 01, OK 02,
OK 03, OK 04,
OK 05 OK 06,
OK 08, OK 09
IIK 1.2, TIK 2.1,
IIK 2.2, TIK 2.3,
IIK 2.4

Yo 01.01 Yo
01.02

Yo 01.03 Yo
01.04

Yo 01.05 Yo
01.07

Vo0 01.08 Yo
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Tema 4.2 IIpakTHyeckoe 3aHATHE:
IopoukoBbie 20 [Tonyuenue uznenuit u3 NOpPoOIKOB. MeToa MOPOIIKOBOU
MaTepHuaJbl. MeTtaurypru. CBONCTBA M IPUMEHEHNE TOPOITKOBBIX
MaTepUaIoB B MPOMBIILUICHHOCTH.
Tema 4.3 21 IIpakTHyeckoe 3aHATHE: OK 01, OK 02,
KoMno3unuoHHbIE Kommno3uimonnpie MaTepuabl, KiaaccuuKaius, CTpoeHue, OK 03, OK 04,
MaTepHuaJibl. CBOMCTBA, JOCTOMHCTBA U HEJAOCTATKHU, IPUMEHEHUE B OK 05 OK 0e,
XUMHUYECKOHN TPOMBIIINICHHOCTH. BB1OOp MaTepuarna. OK 08, OK 09
IIK 1.2, TIK 2.1,
IIK 2.2, TIK 2.3,
K 2.4

01.09
3001.02 30
01.03
3001.04 30
01.05
3001.06 Yo
02.01
¥002.04 VYo
02.05
¥002.07 30
02.03

Y0 03.01 Yo
03.02

30 03.01 30
03.02

Yo 04.01 30
04.02

Y0 05.01 30
05.02

Y0 06.01 30
06.01

Vo0 08.01 Yo
08.03

30 08.02 30
08.04
¥009.01 Yo
09.02
¥009.03 Yo

20




09.04

V0 09.05 30
09.01

30 09.02 30
09.03

30 09.04 30
09.05

vV 1.2.073
1.2.09

v 2.1.023

MakcumanbHas yueOHast Harpy3ka (BCero)

60

[Ipomexxytounas arrectranus B hpopme nuddepeHIIMpOBaHHOTO 3a4eTa
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3. YCJIOBUS PEAJIM3AIIAY YYEBHOM JUCHUILINHBI

3.1. Jlas peaqu3anuMm NPOrpaMMbl Y4eOHOH JMCHUIUIMHBI JOJKHBI ObITH
MPeAyCMOTPEHBI CJeAYIONINe ClleHATbHbIC TOMEICHUS:

Kabuner «MatepuanoBeneHue», OCHallleHHbIH B COOTBETCTBHH ¢ I1. 6.1.2.1 oOpa3oBaTenbHOM
nporpaMMsl 1o cnennanbHoctu 15.02.14 OcHalieHue cpecTBaMu aBTOMaTH3aLuU
TEXHOJIOTHYECKHUX MPOIECCOB M TIPOU3BOJICTB (II0 OTPACTISIM).

3.2. UnpopmannonHoe odecriedeHne peaau3anum nNporpaMmmbl

Jns peanuszanuu mporpaMMbl OUOIMOTEUHBIH (QOHJ 00pa3oBaTEIbHONW OpraHU3alUuU
JOJKEH UMETh MeYaTHbIE W/UITU 3JIEKTPOHHBIE 00pa3oBaTeNbHble U UH(POPMAIIMOHHBIE PECYPChI
JUIS UCTIOJIb30BaHUA B oOpa3oBarenbHOM mpotecce. [Ipu popmupoBanuu 0ubnuoreynoro ¢ponaa
o0Opa3oBaTeNbHOM OpraHU3alMy BBIOMPAETCS HE MEHEe OJHOTO H3JAaHHUS W3 IepPEeUHCIICHHBIX
HUKE TEeYaTHBIX U3JaHWM M (UJIM) SJIEKTPOHHBIX W3JIaHUM B KaueCTBE OCHOBHOTO, MPU STOM
CIHCOK MOXET OBITh JOIMOJIHEH HOBBIMU M3JAHUSMH.

3.2.1. OcHoBHELIE TEYATHLIEC H3AAHUSA

1. Cedepos I'.I', ®domenko A.JI., batuenkoB B.T., MartepuanoBenenue: Y4eOHUK,
2018 U3zparennctBo: HULl MHDOPA-M

2. Marepuanosenenue: yueOHuk / A.A. Yepenaxun. — M.: KYPC: UHOPA-M,
2017. 336 c.

3.2.2. OcHOBHbBIE 3JICKTPOHHBIE U3IAHUS

1. bubnmoreka kadenpsr MI'TY um. H.D. baymana [ DnekTpoHHBIH pecypc]. —
Pexum nocryna: http://hoster.bmstu.ru/~mt8/index.php?do=static&page=library

2. Jlaxtur FO.M., JleontheBa B.I1. MatepuanoBenenue [DneKTpOHHBIN pecypc]. —
M.: Mammunoctpoenue, 2020.

3.2.3. JlonoJtHUTeIbHbIe HCTOYHHUKHU
1. Comnuues HO.B. Marepuanosenenue. — M.: OULL «Axkanemus», 2011.
2. Uepenaxun A.A. Matepuanosenenue. — M.: OUL] «Akagemus», 2011.

3. ApzamacoB B.b. MarepuanoBenenne W TEXHOJOTHUS KOHCTPYKIIMOHHBIX
Marepuanos. — M.:Akanemust, 2002.

4. bonnapenko I'.I'. Marepuanosenenue. — M.: Boicias mkosna, 2007.

5. ®etucos ['.I1. MarepuanoBegeHue U TEXHOIOTHUs MeTalioB. — M.: Onukc, 2008
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4. KOHTPOJIb M OIEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOM JUCLHUNIAHBI

Pesynbrarsl 00yueHus

Kpurepuu onenku

MeTtonrnl oLieHKU

YMeHue pacro3HaBaTh U [IpaBUIBEHO IPOBOAUTH IIpaxkTnueckas
KJIaCCU(PUIIMPOBATH KJIaCCU(PUKAIUIO pabota
KOHCTPYKLMOHHBIE U CHIPbEBbIE | KOHCTPYKLIMOHHBIX U CHIPbEBBIX

MOJIMMEPHBIE, METAJUINYECKUE U | TIOJIMMEPOB, METAJUNINYECKUX U

KepaMHUYECKHE MaTepHAIIbI, KepaMHUYECKUX MAaTEpUaoB,

IIPUMEHSAEMBIE B IPOM3BOJACTBE, | IPUMEHSIEMBIX B IIPOM3BOACTBE, 110

110 MAPKHUPOBKE, BHEIIHEMY MapKUpPOBKE, BHELTHEMY BUIY,

BHJY, IPOUCXOXKICHUIO, IIPOUCXOXKICHUIO, CBOICTBAM,

CBOMCTBAM, COCTaBY, COCTaBy, HA3HAYEHHIO U CIIOCO0Y

Ha3HAYEHHIO U CIIOCO0y IIPUTOTOBJICHUS U

IIPUTOTOBJICHUS U KJ1accu(puIUpoBaTh UX

KJIaccu(puIpoBaTh UxX

YMeHnue onpeaensaTe TBepaAocTh | TOYHO MPOBOAUTH pacyeT [IpakTnueckas
MaTepHuaoB TBEPAOCTH MaTEPHUAIIOB pabota
3HaHue KIaccu(uKaluy, ITpaBriIbHO IPOBOIUTH TectupoBanue
OCHOBHBIX BU/IOB, MADKUPOBKH, | KJIACCH(HKAILINIO OCHOBHBIX BUJIOB,

00JIaCTH MIPUMEHEHHS U MapKHPOBOK, 00s1acTen

croco6oB 00paboTku MPUMEHEHUs U cioco00B

KOHCTPYKLIMOHHBIX MaTepHuajoB, | 0OpabOTKH KOHCTPYKIIMOHHBIX

OCHOBHBIX CBEJIEHUH 00 ux MaTepUaioB, OCHOBHBIX CBEICHUN

Ha3HA4YCHUHU U CBOMCTBAX, 00 MX HA3HAYCHUH U CBOMCTBAX,

MIPUHIUIIOB UX BbIOOpaA JUIs MIPUHIUIIOB UX BbIOOpaA JUIS

IIPUMEHEHUS B IPOU3BOJICTBE IIPUMEHEHUS B IPOU3BOJICTBE

3HaHHUE METOJI0B U3MEPEHUS To4YHO BBIYMCIIATH CBOWCTBA TectupoBanue
[IapaMeTPOB U ONPECIICHUS [IapaMeTpoOB U ONPEIEIIATh

CBOMCTB MaTepHaioB CBOIICTBa MaTepHaioB

3HaHHUE 3aKOHOMEPHOCTH IIpaBuIIbBHO IPUMEHSATH TectupoBanue
IIPOLIECCOB KPUCTAIIIN3ALUY U 3aKOHOMEPHOCTH IIPOLIECCOB
CTPYKTYpOOOpa30BaHUs KPUCTAJUIM3ALUH U

IIOJINMEPOB, KEPAMHUKH, CTPYKTYypOOOpa30BaHUs

METaJUIOB U CILIABOB,  TAKXKE MIOJIMMEPOB, KEPAMUKH, METAJNIOB U

BUJIOB UX MEXaHUYECKOMH, CIUIaBOB, a TAK)KE BUJIOB MX

XUMHYECKOH, TEPMUYECKOM, MEXaHUYECKOMN, XUMUYCCKOM,

TUIPABINYECKON U TEPMUYECKOH, THIPABINYECKON 1

ra3zo00paboTku ra3o000paboTKu

3HaHME JTUTEUHBIX CBOMCTB IIpaBunbHO NIpUMEHATH JIUTEKHbIE | TecTupoBaHue

MMOJIMMEPOB PA3JIMIHOT'O

CBOIICTBa MOJIMMEPOB PA3IHIHOTO
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OTBEPKJEHUS, TUTCHHBIX
CBOICTB METAJIJIOB U CILIABOB,
3aKOHOMEPHOCTEN MPOLIECCOB
(hopMUpPOBaHUS CTPYKTYPBI U
CBOMCTB OTJIHMBOK

OTBEPKICHUSI, JINTEHHBIE CBOKCTB
METAJJIOB U CIUIABOB,
3aKOHOMEPHOCTH MPOLIECCOB
(bopMHUpOBaHUS CTPYKTYPHI U
CBOWCTB OTJIMBOK

3HaHue HU3UKO-XUMHUECKUX [TpaBuIBEHO PUMEHSTH (HUZHKO- TectupoBanue
SIBJICHUU TIPU TPOU3BOJICTBE XUMUYECKHE SIBICHUS TIPH
3arO0TOBOK METOJIOM JIUThS IIPOU3BOJCTBE 3arOTOBOK METOJIOM
JUTHSA
3HaHUE OCHOBHBIX CBEJEHUH O Hcnonb3oBaTh OCHOBHBIE cBeieHUs | TecTupoBaHue
KPUCTaJUIM3aLUU U CTPYKTYpe 0 KPUCTAJIIU3ALMH U CTPYKTYpe
pacruiaBoB pacruiaBoB
3HaHUE OCHOBHBIX CBEJEHUH O [IpaBunbHO NpUMEHATH OCHOBHBIE | TecTupoBaHue
Ha3HAYE€HHUH U CBOKCTBAX CBEJICHUI O Ha3HAYEHUU U
MOJIMMEPOB, KEPAMUK, METAJJIOB | CBOMCTBaX MOJIUMEPOB, KEPAMUKH,
U CIUIABOB, O TEXHOJIOTHSIX UX METaJUIOB U CILJIABOB, TEXHOJOTUHU
MIPOU3BOCTBA, a TAKKE UX TPOU3BOJICTBA, & TAKXKE
O0COOCHHOCTEH MX CTPOCHHS OCOOCHHOCTH MIX CTPOCHHS CBOWCTB
CBOMCTB CMa304YHbIX U CMa304YHBIX U a0pa3UBHBIX
aOpa3uBHBIX MaTEPHUAJIOB MaTepuaioB
3HaHue CrI0cOO0B MOITyUYEHUS [TpaBUIBHO BEIOMPATH CIIOCOOBI TectupoBanue
KOMITO3UIIMOHHBIX MAaTEPUATIOB | TIOJTYYCHUS] KOMIO3UITMOHHBIX
MaTepuaioB
3HaHUE CYIIHOCTU OneHka KkayecTBa TectupoBanue

TEXHOJIOTUYECKUX TPOIIECCOB
JIMTHSI, CLIEKAHUSI TOPOLIKOB,
AIIEKTPOBAKYYMHOTO
HaTBLJICHUS], CBApKU, 00pabOTKH
METaJJIOB JIaBICHUEM H
pe3aHueM

TEXHOJIOTUYECKUX TPOIIECCOB
JIMTBHS, CTICKAHUSI TOPOIIKOB,
AIIEKTPOBAKYYMHOTO HaIbUICHHUS,
CBapKu, 00pabOTKH METaJIIOB
JIaBIICHUEM U PE3aHHEM
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