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1. IlnaHupyemble pe3yJbTAThl OCBOEHUS AU CHUILIMHBI

Pe3yabTaThbl 0CBOEHUS AU CHUILIMHBI
(unouxamop oocmuoicenust
KOMNnemeHyuu)

I[Inannpyembie o0pa3oBaTeibHbIE
pe3yabrarbl (OP) 00yuyeHnust mo aucuunjinHe

HMOIIK-1.1 3HaeTr OCHOBHBIE IIOJOKCHHUS,
3aKOHEI M METOAbLI B 00JaCTH €CTSCTBCHHBIX,
TEXHUYECKUX HAYK U MAaTEMaTHKH.

OP 1.1.1 /leMoHCTpUpPYET 3HAHHUE OCHOBHBIX
IPyII KOHCTPYKLIMOHHBIX MaTepHaJIOB; OCHOBHBIX
XapaKTePUCTHUK MEXaHMYeCKHMX U  (U3HUECKHUX
CBOWCTB MAaTepHAJIOB; MOHUMAHUE CTPYKTYPHI H
CBOICTB MaTepUasoB.

OP 1.1.2 Knaccuduuupyer marepuaibl H
TPaJAULIMOHHBIE  TEXHOJOTMH MO  OCHOBHBIM
XapaKkTepucTUKaM U cBoiictBaM. [loHMMaer cBs3b
MEXy CTPYKTYpOH M CBOMCTBAaMH MaTepuaioB U
CIOCOOBI UX U3MEHEHHS.

Pesynbrarel  00y4eHHsT TIPOBEPSIOTCS  BO
BpeMsl TEKYIIEr0 KOHTPOJSA 3HAHUM, a TAaKXKE Ha
3a4eTe U DK3aMeHe

HOIIK-1.2  CnocobGeH  BbIOMpaTh
HEO0XOIMMBIC METOJIbI MaTeMaTHKH,
€CTeCTBCHHBIX M TEXHMYECKMX HayK s
aHann3a npodecCHOHANBHBIX 3a/1a4.

OP 1.2.1 CryneHT, MCIONb3ys HOHATHIHBIHN
anmapar JUCHUIUIMHBL  «MarepuanoBeneHue U
TEXHOJIOTHMH», CIIOCOOEH BbIOpaTh Marepuan u
TEXHOJIOTHIO €T0 HM3TOTOBJICHHUS JJIi KOHKPETHOTO
BUJIA M3IICNINS, UCXOMAS M3 YCIOBHI JKCILTyaTaluu
U3IEIIHs.

OP 1.2.2 CryneHt, uMeeT NpeAcTaBICHUE O
0a30BBIX TEXHOJOTHSIX IMPOU3BOACTBA H3ICIHHA U3
MarepuaioB, HOPMATHBHBIX  JIOKYMEHTaX  Ha
MaTepuaibl M TEXHOJOTHUU M CII0C00ax KOHTPOJIS
KauecTBa W CHOCOOEH cJienaTh KOHKPETHBIM HX
BBIOOD ITpH aHAN3e TPOECCHOHAILHBIX 33]1ad.

Pesynpratel  0OyueHuss TPOBEPSIIOTCS  BO
BpeMs TEKYIIEro KOHTPOJsSl 3HAHWW, a Takke Ha
3a4eTe U DK3aMcHE

NOIIK-2.1 AHanu3upyeT HCXOJHbIE

TaHHBIE TUTST peleHus 3a1aqy B
poeCCHOHATFHON JeSITeTHHOCTH Ha OCHOBE
3HaHUU poUIBHBIX pas3zenoB
MaTEMATUYCCKUX, TEXHUYCCKUX u
€CTECTBEHHO-HAYYHBIX TUCIUTLTAH
(Monymei).

OP 2.1.1 CryneHT, HCIONB3Ysd TOHATHHHBIN
anmapar JAUCHUIUIMHBL  «MarepuajoBeneHue U
TEXHOJIOTMW», YCTaHABIUBAET 3aBUCUMOCTb MEXIY
COCTaBOM, CTPOEHHEM, CBOMCTBAMHU MaTepuaioB U
CHoco0eH cpaenarb MPOrHO3 UX HW3MEHEHHUsS IpH
BHEIIIHEM BO3/ICHCTBUU HAa Marepuall.

OP 2.1.2 CrymeHT aHaIM3UpyeT OCHOBHEIC
3Tanbl ~ TEXHOJNOTHYECKHUX  IPOLECCOB  MpH
IIPOM3BOACTBE U3JIEIHUM U UX CBSI3b C ONPEEIIEHUEM
KauecTBa MPOAYKIHH

Pesynbratel  0oOyueHHs TpoOBepsAIOTCS MpU
BBINOJIHEHUH TPAKTUYECKHX, JTJAOOPATOPHBIX paboT.

HIIK-1.2 Bmageer HaBBIKAMU aHaJIHM3a
nedeKToB, BBI3BIBAIOIIINX YXYIIICHHE
MoKazarejel KadecTBa MPOAYKIHH (padorT,
yCIyr) W BBISIBIGHUS  NPUYUH  UX
BO3HUKHOBCHUSA

OP (UIIK) 1.2.1 CrymeHT 3HaeT CHOCOOBI
aHanmu3a Je(QeKTOB B 3aroTOBKAaX M M3ICIUAX B
3aBUCUMOCTH OT HpI/IMeHﬂeMOfI TEXHOJOINN HX

MOJy4YeHUS
OP (MIIK) 1.2.2 CrygmeHT cnocobeH Ha




OCHOBE HOPMAaTHBHO-TEXHUYECKOW JOKYMEHTAIHH
MPOBOJIUTH MaKpOAHAJIM3 3arOTOBOK W M3ICIUH C
e  oOHapykeHHs AePEKTOB U ONpPEaeisiTh
BO3MOKHBIC ITIPUYUHBI UX BO3SHUKHOBCHUA

2. Jranel JOCTHIKCHHUSA 06pa30BaTeJILHbIX pe3y/IbTaToB B IPOUECCE 0CBOCHUA TUCIHHUIIIINHBI

@opMBI TEKYLIETO
Paznens! u(nmm) TeMbl
Ne OO6pazoBareibHbBIE Pe3yIbTaThI KOHTPOJSI |
JMCIUIUTAH .
MPOMEXYTOYHOU aTTeCTAIUH
HOIIK-1.1 Texywuil KOoHmpob:
NOIIK-1.2 Tecm
Tema 1.1 Meramnyprudeckoe HOIIK-2.1 Tpomescymounas
MPOU3BOJICTBO ammecmayus:
3auem
9K3AMEH
NOIIK-1.1 Texywpuii KoHmponw.:
NOIIK-1.2 Tecm
HOIIK-2.1 Omuem no npaxmuyeckou
Tema 1.2 Jluteiinoe WTK-1.2 pabome
MIPOU3BOJICTBO ' IIpomescymounas
ammecmayus:
3auem
9K3AMEH
NOIIK-1.1 Texywuil KOoHMpPOb:
NOIIK-1.2 Tecm
HNOIIK-2.1 Omuem no npakmu4eckou
Tema 1.3 O6paboTka pabome
METAJUIOB JIaBJICHUEM IIpomesicymounas
ammecmayusi:
3auem
9K3AMEH
Tewma 1.4 CapouHoe HOIIK-1.1 Texywuii KOHmMpOb:
TIPOU3BOJICTBO HMOIIK-1.2 Tecm )
NOIIK-2.1 Omuem no npaxmuyecko
WTIK-1.2 pabome
Ilpomesxxcymounas
ammecmayusi:
3auem
9K3AMEH
Tema 1.5 TexHonoruueckue HOIIK-1.1 Texywuii KOHMpPOIb:
OCHOBBI IPOM3BO/ICTBA HOIIK-1.2 Z; ecm §
neTatel MeTOaMH HOIIK-2.1 quem 1O NPAKMUYECKoU
. UIK-1.2 [pomescymounas
pa3MepHOi 00paboTKH ammecmayusi:
3auem
9K3AMEH
Tema 1.6 TexHonoruueckue HOIIK-1.1 Texywuii KOHMpPOb:
OCHOBBI IPOM3BO/ICTBA HNOIIK-1.2 Tecm
. IIpomescymounas
MaTepHUaJIOB HAa MOJIMMEPHOI .
ammecmayusi.




OCHOBC

3auem
IK3AMEH

Tema 1.7 ITopoikoBbie
TEXHOJIOTHH

NOIIK-1.1
NOIIK-1.2

Texywuii KOHmMponw:
Tecm
Iipomesxcymounasn
ammecmayus:
3auem

9K3aMeH

Tema 2.1 MeTayuisl U CIUIaBEI

NOIIK-1.1

NOIIK-1.2

NOIIK-2.1
NIIK-1.2

Texywui KOHMpPOb:
Tecm
Iipomesxcymounasn
ammecmayusi:
3auem

9K3aMeH

Tema 2.2 Tlonumeps! u
MaTepHalbl Ha UX OCHOBE

NOIIK-1.1
NOIIK-1.2
NOIIK-2.1

Texywuti KOHMPONL:
Tecm
ITlpomescymounasn
ammecmayus:
3auem

9K3aMeH

10.

Tema 2.3 Kepamuueckue
MaTepuaibl U CTEKJIO

NOIIK-1.1
NOIIK-1.2

Texywuii KOHMpPONb:
Tecm
Ilpomesicymounas
ammecmayus:
3auem

9K3AMEH

11.

Tema 2.4 Marepuaisl co
CIelMalIbHBIMU CBOMCTBAMU

NOIIK-1.1
NOIIK-1.2

Texywuii KOHMpPOb:
Tecm
Tlpomesxcymounasn
ammecmayus:
3auem

9K3aMeH

3. OueHouHble cpeacTBa [JIsl TNPOBeJeHUs] TEKYLIero KOHTPOJIS M MeTOoAHYecKHe
MaTepHaJibl, ONpeaesIIoIue MPoue1ypy HX Ol¢eHHBAHHUS

Texkymuii KOHTPOJb NPOBOJMUTCS B TEUEHHE CEMECTpPA C LEJIbI OINPENEICHUS YPOBHS
YCBOEHHMS OOyYalIMMUCA 3HaHWUM, (OPMUPOBAHHUS YMEHUNW U HABBIKOB, CBOEBPEMEHHOIO
BBISIBJIEHUS TIperojaBaTeleM HEAOCTaTKOB B MOATOTOBKE OOYYAlOUIUXCS U HPUHATHS
HEOOXOJMMBIX MEp IO €€ KOPPEKTHPOBKE, a TaKKe JJIsi COBEPIICHCTBOBAHUS METOAUKH
oOydeHus1, opraHu3anuu yueOHol paboTsl, U pukcupyercs B GopMe KOHTPOIbHOM TOUKH HE MEHee
OZIHOT'O pa3a B CEMECT.

3.1. Tecr

Bbaunx 6onpocos TECTOB HaAXOANUTHCA B DJICKTPOHHBIX KypcCax
URL.: https://Ims.tsu.ru/course/view.php?id=1438 u
URL.: https://Ims.tsu.ru/course/view.php?id=3537

1. Ilpumepwi 6onpocos mecma
1. Kakyto CTpyKTypy B COCTOSTHUH ITOCTaBKH JIOJKEH UMETh MPOKAT U3 HU3KOYITIEPOJUCTON cTan?
Otgert: 1) pepput + 1ieMeHTHT; 2) heppuT + aycTeHuT; 3) pepput + nepaut; 4) IEeMEHTHUT +IIEPIIUT.



2. K xako¥i rpyrie Ka4ecTBa OTHOCSTCS CIEAYIONIME MaTepUaNbl CO CICTYIOIUMH 0003HAYCHUSMH:
10XHAITIA, XT'CA?

OtBert: 1) OOBIKHOBEHHOTO KaueCTBa; 2) Ka4YeCTBEHHBIE; 3) BHICOKOKAYECTBCHHBIC;

4) 0cOOOBBICOKOKAYE€CTBCHHBIE

3. VYkaxure ycinoBusi oOpazoBanus (as3bl B CIuiaBe A-B, MpencTaBisionie coboil meépowiii
pacmeop.

Otser: 1) KOMIOHEHT A PacTBOPSETCA B KPUCTAIUIMYECKOM pemETKe KOMIOHEHTa B, uimn
HAa00OpPOT, KOMIIOHEHT B pacTBOpSAETCA B KPUCTAINIMYECKON PelIETKEe KOMIOHEHTA A.

2) KOMIOHEHTBI A W B BCTYMalOT B XMMHYECKOE B3aMMOJICHCTBHE C OOpa3oBaHHWEM HOBOM
KPUCTAJIINYECKOU PEIIETKH;

3) KOMIIOHEHTHI (Pa3bl COXPAHSIIOT CBOM KPUCTAJUIMUECKHUE PEIIETKU, HE pAacTBOPSIOTCS APYT B
Jpyre U HE BCTYNAIOT B XUMUYECKOE B3aUMOJIEICTBUE.

Memoo pekomeHnoayuu no blNOJHEHUIO

TecroBble 3amaHus MpeAyCMATpUBAIOT 3aKpEIUICHHE TEOPETHYECKUX 3HAHUM, IMOJIy4YEeHHBIX
CTYIEHTOM BO BpeMs 3aHATUM MO JaHHOW JucuuIUiuHe. VX Ha3HaueHue — yrIyOuTh 3HAHUS
CTYIEHTOB IO OTIEJIBbHBIM BOIPOCAM, CHCTEMAaTH3UPOBaTh MOJYYCHHbIE 3HAHUS, BBIIBUTH YMEHHE
MIPOBEPATH CBOM 3HAHHS B PabOTe C KOHKPETHBIMH Marepuaiamu. [Ipw TOATOTOBKE K PEIICHUIO
TECTOBBIX 3a/laHUN PEKOMEHIYETCsI OBTOPUTH MaTepUalbl IO MPOiIeHHBIM TeMaM. Ha BbImonHeHue
tecta orBoauTcs oT 20 10 40 MUHYT B 3aBUCUMOCTH OT TEMBI.

HToroBelii TecT MO KakAOMy pasfeny AUCHMILIMHBI MpeanojaraeT npoBepKy (HopMUpOBaHUS
komriereHImi  mHauKaropamu MOIIK-1.1, HOIIK-1.2 u HOIIK-2.1. TIpomosKUTeIbHOCTh
tectupoBaHus 30 MUH nipu 1 MOMBITKE.

Kpumepuu OUEHUBAHUA UMO206020 niecma

Omnenka XapakTepucTHKa OTBETa
3a4TeHo ot 90 % mpaBHIBHBIX OTBETOB
He 3auteno MeHee 90 % mpaBMIIBHBIX OTBETOB

3.2. [IpakTHyeckue U JadopaTopHble padoThI

I'maBHas 1enp mMpakTUYeCKOW WM pPabOTHl 3aKitoyaeTcsi B BBIPA0OTKE Y CTyICHTa
MPAKTUYECKUX  yYMEHHU, CBSA3aHHBIX C pCIICHUEM OINpeAeiCHHBIX 3a7ad B o0jacTw
MaTepuaIoBeIeHUS U TPAAUIIMOHHBIX TEXHOJIOTUM, ¢ 0000IIEHNEM 1 UHTEPIPETAIIeH TeX WU HHBIX
HCCIICIOBATEIILCKUX MaTepralioB. Kpome TOro, 0KHIAeTCsl, 9YTO Pe3yIbTaThl MPAKTUICCKUX 3aHATUN
1 71a00paTOpPHBIX padoT OYIyT BIOCIEICTBUH UCTIOIB30BATHCS YUAIIUMCS ISl OCBOSHHUS HOBBIX TEM.

[Ipy MonroToBKE K BBIMOJIHEHUIO MPAKTUYECKOTO 33JaHUsl HEOOXOAWMO MOBTOPUTH JIEKIUH U
METOJMYECKOE YKa3aHUE M0 TEME BBITIOJIHAEMOTO 3aaHUs.

[Ipy BBINOJIHEHUHU 3a7aHHs HEOOXOAMMO BHHMATEIBHO M3YUUTh MpeIiaraeMblii Marepual,
MOJYYHUTh OT TIPENoaBaTelNsi Ha 3aHATHH Pa3/laTOYHBIA MaTephal U B COOTBETCTBHU C 3a/IaHUEM,
U3JI0)KEHHOM B METO/IMYECKOM YKa3aHHWU 1O TeME IMPAaKTUYECKOH paloThbl, BBINOJHUTH PabOTy H
HanucaB OTYeT. B KoHIe 3aHATHA HEOOXOAMMO CoaTh OTYET MPEToaBaTelio B BUAE coOece10BaHMs
1o TemMe paboThI.

Otyer o pabore odopmisieTcs B TETpaaud M JOJDKEH COJAEp)KaTh Ha3BaHWE, IENb paboTHI,
rpaduKy, MOAPOOHBINH aHATU3 MOTYYEHHBIX PE3YJIbTaTOB C U3J0)KEHHUEM BBIBOJIOB.

Ne

y Tembl npakTH4yeckux 3ansaTuii Pasnena 1
n/m




CocraBieHue CXeMbI TEXHOJIOTHYECKOIO npouncecca nmojy4CHus JIUCTOBOIO IMPOKATKU

CocraBieHue CXeMbI TEXHOJIOTHYECKOIO npornecca nmojIy4CHust COpToBOIo ImpoKara

KOHTpOJ'IB KauyeCTBa OTIINBOK

Tuner CBAPHBIX COCI[I/IHGHI/II‘/'I " IIIBOB. MaKpoaHam/B CBAPHLBIX IBOB

O003HaueHHUs CBApPHBIX IIIBOB HA YEPTEKAX

CocraBieHus onepaloHHON KapThl KOHTAKTHOW CBApKU apMaTypHOM CETKH

Tokapnas 06paboTka MaTepHaIoB

CaepnuipHas 00paboTKa MaTeprasoB

© O N~ w N E

®dpesepHast 00paboTKa MarepuaIoB

=

Tembl 1a00opaTopHbIX 3ausaTH Pasnena 2

=
~
=

MexaHndyecKkue CBOMCTBA METAJIOB M CIUIABOB U MCTOAbI UX OIIPCACIICHUIA

O6ma51 KHaCCI/IQ)I/IKaHI/IH 1 0003HaYEHHNE METAJUIOB U CIIJIaBOB

JmarpamMmbl COCTOSTHUI

N3yyeHne MUKPOCTPYKTYpPBI CTalen

N3yyeHne MUKPOCTPYKTYPBI UyT'YHOB

Bnusuaue TEMIICPATYPhI HArpeBa Ha CTPYKTYPY U CBOMCTBA 3aKaJICHHOM CTalu

Nl g~ W N

KJ'IaCCI/I(bI/IKaI_[I/ISI U CBOMCTBA KOMITIO3UILIMOHHBIX MarcpualioB

Kpurepun onenuBanusi JJadOpaTOPHbIX U MPAKTHYECKUX PadoT

bann
0 1 3 5
Pabora e CryueHt
Y CryneHt Crynent
BBIIIOJIHEHA OTCYTCTBOBAJ Ha
MPHUCYTCTBOBAJ Ha PUCYTCTBOBAJ
3aHATHUU 10
3aHATHUU 10 Ha 3aHATHH I10
pacrucaHuio.
pacmirCaHHIo pacmuCcaHuIo.
Pabora
PabGora BeITTONTHEHA C Pabora
BBIIIOJIHEHA C
omHrOKaMH WJIHA CJaHa | BBINOJIHEHA
OILITMOKAMHU WA
c MOJIHOCTBIO
cliaHa c
OIO3JaHUEM U B CPOK
OITO3JaHUEM

4. OneHo4YHbIe CPEACTBA AJIs1 POBEICHHUS MPOMEKYTOYHOM aTTeCTANMHI

Kpurtepun onieHuBaHus 3a4eTa U 3K3aMeHa MpejcTaBiieHbl B paszaene 10 Paboueit mporpammel
JUCLMILIMHBI «MaTepranoBeIeHue U TEXHOIOTHH.

3auem npoBogutcs no 1 Pazaeny nucCHUIIMHEL B TPETHEM CEMECTPE.

Ok3ameHn BO YETBEPTOM ceMecTpe IpoBoauTcs mo Pasnmeny 2 B ycTHOM ¢dopme mo Ouieram.
DK3aMEHAIMOHHBIN OMJIET COCTOUT U3 TPEX YaCTEH.

Jnst 3auema MCTIONB3YIOTCS TECTOBBIE BOIIPOCHI M3 00IIero 6aHka BOIIPOCOB, PACIIONI0KEHHBIX
B AJIEKTPOHHBIX KypcaxX AUCLMILTUHBI:

URL.: https:/Ims.tsu.ru/course/view.php?id=1438 u

URL.: https://Ims.tsu.ru/course/view.php?id=3537.



JIns sK3aMeHa MCMOJB3YIOTCA TeOpeTUYeCKHUe BOmpockl mo Pazpenam | w 2 qucUMIUIMHBI U

IIpaKTH4YECcKas 3a/1a4a
Teopemuueckue 6onpocwl 014 IK3AMeEHA

1. BeeneHue B HayqYHOE U MH)KEHEPHOE MaTepHallOBEICHNUE:
1) Bupbl marepuanoB (MeTauIbl, KEPAMHKA, OJIUMEPBI, TOIYIIPOBOIHUKH, KOMITO3HUTHI).
2) Pa3nuvHbIe YpOBHH CTPYKTYpBI (CyOATOMHBIN, aTOMHBINA, MUKPOYPOBEHb U T. JI.).
3) CBsi3b MEXIy CTPYKTYpPOii, CBOWCTBaMH M OBEICHUEM MaTEpUAaJIOB.
4) CpoiicTBa MarepualioB (MEXaHHUUECKHUE, PU3MUCCKHE, IKCILTyaTallHOHHbIC U T.11.)

2. MeTasbl U CIJIaBhI:
1) CtpoeHue MeTaIoB, TUMBI KPUCTAIUTMYECKUX CTPYKTYP.
2) DnemeHTHI TeopHH ciyiaBoB. Pa3zoBasi CTPYKTypa CILJIaBOB.

3. JlnarpamMMbl COCTOSIHUSI CILJIABOB:

— C [IOJIHOM pacTBOPUMOCTBIO KOMIIOHEHTOB TBEPAOM COCTOSIHUM;

— C IIOJIHOM HEPACTBOPUMOCTBIO B TBEPJOM COCTOSIHUU;

— C OTPaHUYECHHOU PACTBOPUMOCTHIO U 00PA30BAHUEM SBTEKTHKHU;

— o0pazyrole yCTOWYMBbIE XUMHUUECKHE COSAMHEHUS TOCTOSHHOTO COCTaBa.
Koppensauus TumoB quarpaMM COCTOSIHUS M CBOMCTBA CILIABOB.

[IpaBuno Kypnakosa.

4. PaBHOBeCHAas iarpaMma COCTOSIHUS CIJIABOB CUCTEMBI «GKEJI€30-YITIepOI»:
1) Tumsl a3 u npeBpaIIeHHs B CIIJIABaX CUCTEMBI (OKEJIC30-YIIICPOIY.

2) IlocTpoeHue KpUBBIX HArpeBa U OXJIAKICHHUS.

3) IIpaBui10 KOHIEHTPALUI U PABUIIO OTPE3KOB.

5. Muxkpoctpykrypa craneil. Bnusnue ¢pazoBoil CTpyKTyphl Ha CBOWCTBA.

6. Mukpoctpykrypa uyryHoB. Knaccudukanus gyryHoB. BiusHue CTpyKTyphl Ha CBOWCTBA.
O06o03HaueHne 1 001aCTH IPUMEHEHUS YyT'YHOB.

7. Tepmuueckas 00pabOTKa CTaIM:

1) Buner omxura, orxur |-ro u ll-ro poga. Hopmanu3zanus.

2) 3akaika, BUJbl 3aKaJIKH, 3aKaJO4Hble Cpeibl. MapTEeHCUT 3aKalKH.
3) IIpokanmBaeMOCTh ¥ 3aKaJTUBACMOCTb CTAJIH.

4) Otyck u ero pa3HoBHIHOCTU. CTPYKTYpBI OTIYCKA.

5) Crapenue.

8. Xumuko-TepMuueckas 00paboTKa CTau:

1) uemeHTanus;;

2) a30TUPOBAHUE U [IHAHUPOBAHKNE, HUTPOIIEMCHTAIIHS,
3) 6opupoBaHKe, ATUTHPOBAHKE, XPOMUPOBAHHE H JIP.

9. Knaccudukanusi craseii Mo XMMHYECKOMY COCTaBy, KayeCTBY, CTENEHH PACKUCIICHUS,
Ha3HAYECHMIO, IPOYHOCTH, COAEPKAHUIO YITIEpOia U JIETHPYIOLINX 1eMeHTOB. O003HaueHHE CTaJIeH.

10. Menp u crimaBeI HA €€ OCHOBE:

1) Menp, e€ cBoiicTBa 1 0603HaUEHHE B 3aBUCUMOCTH OT CTEMIEHU YHUCTOTHI.
2) O61as knaccupuKaus MEIHbIX CILUIaBOB.

3) O0Go3HaYeHNE METHBIX CIUIAaBOB M 00IaCTH PUMEHEHHUSL.



11. 1) U3meHeHHe CTPYKTYphl M CBOWCTB MeTajlyla W CIUIaBa MPH XOJOTHOW IJIACTHYECKOM
nedopmarvu:

2) NsmeHenune cTpyKTyphI 1e(hOPMHUPOBAHHOTO METaJLIa IIPU HAarpeBe:

— IIpoueccs! Bo3Bpara.

— Pexpucramnuzanus u e€ ocodoeHHoctu. lopsyas u xonoanas nedopmarius.

12. Tlomumepsr:

1) kmaccudukarus o GopMe MOJICKYII.

2) KkpucTajinyeckas ¥ aMmopQHasi CTpyKTypa MOJIMMEPOB.

3) kiaccudukanys 1mo npupoe.

4) paznuuus Mex1y PU3NICCKUMU COCTOSIHUSIMH TTOJIMMEPOB.
5) MexaHu4eckue CBOHWCTBA ITOJUMEPOB.

6) mIacTMacchl

13. Meramnyprudeckoe mnpousBoacTBo. UépHas meramryprus. [loaroroBka pya K IJIaBKe.
HcxonHble Marepuabsl. BelliaBka dyyryHa B JOMEHHbIX nieyax. IIpogyKThl JOMEHHOTO IPOM3BO/ICTBA.

14. BrinnaaBka cTaiu. MCTaJ'IJ'Iypl"I/IqCCKI/Ie IIpOoLICCChI. Brinnaska B MapTCHOBCKOﬁ €41 U B
KHUCJIOPOAHBIX KOHBEPTCPAX. Brmnaeka B QJICKTPUUCCKUX U MHAYKIIUOHHBIX IICYax. PaznuBka cramm.

17. JIutse:

1) CymHOCTb JIUTHS

2) nuTelHbIe CBOMCTBA

3) BUIbI JTUThS B 3aBUCUMOCTH OT Marepuasa JUTeHHOH (HopMbl

18. CoBpemenHble CHOCOOBI JHUThS (CYIIHOCTh cmocoba, oOOpylOBaHUE, OMNEpalUH,
JIOCTOUHCTBA U HEJIOCTATKH):

1) muTHE B pa3oBbIe MNIMHUCTO-TIECYAHBIE TUTEITHBIE (HOPMBI

2) muThE B KOKHJIb

3) MUTHE EHTPOOEIKHOE

4) nUTHE O BBHITUIABIIIEMBIM MOJIEIISIM

5) muThE B 0007104YKOBBIE (POPMBI

6) TUTHE MO/ JaBICHUEM

20. OOpabOoTka MeTa/JIOB JaBIEHHEM (CYIIHOCTh croco0a, MHCTPYMEHTHI, 00OpyIOBaHHE,
OIepaLuy, MPOAYKIHS, JOCTONHCTBA U HEJOCTATKH):

1) mpokatka

2) npeccoBaHue

3) BosoueHUE

4) cBOOOTHAsT KOBKA

5) 06bEMHasI ITaMITOBKA

6) TuCTOBAs IITAMIIOBKa

21. Meto/bl OTY4YeHUs] Hepa3beMHBIX COEIMHEHHH

1) Capka. Kimaccel cBapk# B 3aBUCHMOCTH OT BHJIa BBOAUMOW YHEPTUU

2) Hdyrosas cBapka. CBapounas nyra. Knaccugukamus QyroBoil CBapKu MO THIY SJIIEKTPOJa,
croco0aM 3alMTHl CBAPOYHON BaHHBI, CMOCOOY MOIKIIOYCHHS K WCTOYHUKY THTaHUS, COCTaBY
AIIEKTPOIHOTO METaJlIa, CTECHH MeXaHU3alUH.

3) CapouHbIe MaTepHaIIbI

4) I'azoBas cBapka

5) Crapka 37eKTpudecKasi KOHTaKTHAs



6) ITaiika

22. MeTozsl pazMepHOi 00paboTKkH
1) xmaccuduKanys o BUAY BBOAMMOM SHEPTHH
2) XapakTEepUCTHKA JIC3BUIHON U aOpa3uBHON 00paObOTKH

IIpaxmuueckue 3a0anus Ha SK3aMeH

1.
1) TlocTpouTh KPUBYIO HarpeBa psIOM C AHarpaMMoil cocTosiHus «OKene30-1ieMeHTUT
2) VYkasarh Ha KaXI0# cTaanyd KPUBOH HarpeBa (a3oBbIil COCTaB CIlIaBa

3) OmpenenuTh KOHLEHTPALIUIO YIJIePoaa B Kax 101 (a3e npu 3alaHHOH TeMIiepaType

4) VYxa3aTh 0 KaKUM JIMHUSIM MEHsIETCsl (pa30BbIi COCTAB KaXKJ0H (a3bl, comeprKkalieics B

CTPYKTYpe CIlJIaBa IIPH 3a/IaHHON TeMIieparype

Ne | Konuenrpauus | Temneparypa Ne Konnenrpauus | Temmneparypa
yriaepoaa B % | onmpeneneHus yraepoaa B % ompezeneHus
KOHIICHTPAIIUU U KOHIICHTPAIlUU U
nonu (a3 noiu (a3
(mpuMeHeHus (mpuMeHeHus
npasui) B rpaja C MIpaBmII) B Tpaj
C

1 (04 1300 11 |25 1147

2 |50 900 12 3,0 650

3 |6,67 1400 13 |43 1200

4 108 1400 14 |15 800

5 0,2 800 15 |18 900

6 |55 900 16 |4 20

7 103 1510 17 |55 100

8 10,7 1400 18 |6,0 1000

9 (0,8 1200 19 |05 1450

10 | 3,5 1150 20 |07 600

2. HarmmcaTh Mapky, ykaszatb ee HazBaHue B cootBeTcTBUU ¢ ' OCT, pacmmdpoBats Bce OyKBHI U

U (psl ¢ yKazaHUEM €IUHULl U3MEPEHUS BCEX YHCICHHBIX 3HAUYEeHUI

3amanue s 3amanue s 3ajganue s
pacinppoBKU pacunppoBKU pacpoBKU
Ne 0003HaYeHUI Ne 0003HaUeHUI Ne | oGo3HaueHU
Crb6ric Ct31mc Ct3mc
201c 25XH35BT 15H10X11M2T
38XH3IMA P9K1 Y10
1 TXD 8 V8 15 | O8km
Cr21mc Crbé1c Cr2mc
20 20 08k
9X5B®D 38XH3IMA 40XI"CH3BA
2 10X23H18VY12 9 V12 16 | VI2A
Cr2x1 Cr51mc Crécn
50T 40 60T
3 17XH35BT 10 12X17H16M3T 17 | 08X23H18M




V11A VoA VoA

Ct3kn Ct5mc Cr4dnc

50I° 50 60I"

1012C 30X2I'CH2BM 12X21H5T
V8 11 V13A 18 | V11

Cr511c Cr511c Cr4ric

50 30 45
30X2I'CH2BM 30XH2B® 15XCHA
9XD 12 V10 19 | VI3

Ct3cn Crdkn Ct2kn

40 55T 70I°
12X17H16M3T 12H12K15M10 12XH35BT
V13 13 V8A 20 | V12

Ct2mc Crdkn Ct5mc
08k 55T 1011c
10X17H13M2T 30H10X11M2T 14XTC
VI12A 14 V11A 21 V8

3.

— BrIOparh TEXHOJOTHIO MOMyYEHHS OTIMBKH IIaTyHA JIBUTATENsi BHYTPEHHETO CTOPAaHUS W3
JUTEHHOTO aIFOMHHUEBOTO CIIaBa. Beioop 060CHOBATS.

— BpIOpaTh TEXHOIOTHIO MONYYCHHUS OTIMBKHU IS XYIOKECTBEHHOTO JIMTHS CKYJIBITYPHI W3
gyyryHa. Beibop 000cHOBATS.

— BrIOparh TEXHOJIOTHIO MOTYyYSHUST OTIIMBKH TPYObI U3 uyryHa. Beibop 060cHOBATS.

— BbIOpaTh TEXHOIOTHIO MOTYYEHHsI KOJIEHYaToro Baja Juis OnoMunra. Beioop 000cHOBATS.



