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1. HEJIN A 3AJIAYU OCBOEHUSA JUCIHHUIIJINHBI
1.1. IlensmMu OCBOEHUS IUCIUIUIMHBI «MarepuanoBeeHue» SBISIFOTCS (HOpMUpPOBAHHE Y
CTYICHTOB 3HAHMM CTPYKTYPbl U CBOWCTB COBPEMEHHBIX MaTepHUAJIOB JIJIsl PEHICHHUS MpoOIeM
parroHaIbHOrO BBIOOpa MarepuayioB; (POPMHUPOBAHHE IEIOCTHOTO IMPEICTABICHHUS O BIHUSHUU
BHEIIHEH CpeJbl Ha CTPYKTYPYy M CBOHCTBA MaTepHasoB, IO3BOJISIIONIETO pElIaTh 3aadu,
BO3HUKAIOIIME TIPU BBITIOTHEHUU TPO(HEeCCHOHANBHBIX (DYHKITUH.
1.2. 3agaun ocBOEHUS IUCHUILIMHBI «MaTtepuaioBeaeHue»:

-chopMupoBaTh 3HAHUS O (PUIUKO-XUMHUYECKUX OCHOBAX M TEXHOJIOTHYECKHUX
0COOCHHOCTSX MOJYYCHHs B 00pabOTKH KOHCTPYKIITMOHHBIX MaTepUasIOB;

-M3y4YUTh (PU3UYECKYI0 CYIIHOCTHh SIBIICHWH, MPOUCXOASIIMX B Marepuanax mpu
BO3JICHCTBUM Ha HHUX PA3JIMYHBIX (DAKTOPOB B YCIOBHSX IPOM3BOJICTBA M OSKCIUTyaTallld H
BIIUSIIOIIMX HA CTPYKTYPY U CBOMCTBA MaTepUasioB;

-HAyYUTh YCTaHABJIMBaTh 3aBUCUMOCTb MEXIY COCTaBOM, CTPOCHHEM M CBOMCTBaMU
MaTepuaa;

-MIOIyYUTh TEOPETUYECKHE 3HAHUS U MPAKTUYECKUE HABBIKU IO YIPOYHEHHS
MaTepUaoB;

-03HAKOMHTbH C OCHOBHBIMU TPYIIaMU METAUNIMYECKUX U HEMETAINTUYECKUX MaTepUasoB,
WX CBOMCTBaMU U 00JIACTAMH MPUMECHECHHS;

— cdopMupoBaTh y CTYIGHTOB YMEHHE U HaBBIKM IIOJb30BaHHUS HOPMATHBHOM
CIIPaBOYHOM JIUTEPATYPOIl.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII
2.1. Quctunnuna b1.6.15 «MarepuanoBenenue» oTHocuTcs kK ooOsizarenbHoM yactu OINOII,
nuki b1, ocBauBaercs B 3 cemectpe.
2.2. Ins m3yuenns gucuurinabl b1.6.15 «MarepuanoBenenue» cTyaeHTaM HEOOXOIUMO 3HAHUS
MO0 MpeAbLAYIIUM JucuuminHamMu Ousuka, Xumus, MaremaTuka:
- 3HaTh (PyHIaMEHTAJIbHBIC OCHOBBI OCHOBHBIX Pa3eioB (PU3UKH, XUMHHU, METOMBI PEIICHUS
buznueckux 3aaay;
— YMETh CaMOCTOSATEIFHO HMCIOJb30BaTh 3aKOHBI (DU3UKH U XMMHUH, a TAKKE€ MareMarudecKui
anmnapar MpH peleHuy MOCTaBIEHHbIX 3a/ay;
— BJIQJIETh NEPBUYHBIMH HABBIKAMH M OCHOBHBIMH METOJIaMU PEIICHHS] (PU3MUECKUX 3a7ad W3
OOIIEMHKEHEPHBIX M CHEIHAIBHBIX JTUCHUIUIMH MPOPIIN3ANN; Pa3BUTHIMU YUeOHBIMU HaBbI-
KaMH U CTIOCOOHOCTHIO K MPOIOJKEHUIO 00pa30BaHUs
2.3. Tlocnenyromue ydeOHBbIE TUCHUIUIMHBI (MOIYAM) W (WJIM) TPAKTUKH, AN KOTOPBIX
HEOOXOIMMBI 3HAHUSA, YMEHHUs, HABBIKU, (OpPMUpYEMbIE TAaHHOW Y4YeOHOW IUCHIMILTMHOMN
(Monmynem):
OCHOBBI TEXHOJIOTUU MAITMHOCTPOEHUS, TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTtepualoB, Teopus
CBapOYHBIX MPOIECCOB, MarepuaioBeieHHe U TepMuieckas o0paboTka CBapHBIX COEIMHEHUH,
Marepuansl ¥ UX TIOBEJICHHE MPU CBAPKE.

3. IMJIAHUPYEMBIE PE3YJIbTATbl OBYUYEHHUS 1IN0 JUCIHHUIIJIMHE
(MOAVJIIO)

[Ipouiecc n3yueHus: TUCHUIIMHBI HAPaBIeH HAa (OPMHUPOBAHHUE IEMEHTOB CIIEIYIOIINX
komrereHIuid B cootBercTBUM ¢ DPI'OC BO um OIIOII BO no naHHOMY HampaBlICHUIO
nonrotoBk (crenmanbaoct): OIK-5, OITK-7, TTIK-2

O6menpodeccnoHaNbHBIX:

- (OIIK-5) CnocobeH paboTaTh ¢ HOPMATUBHO-TEXHHUYECKOW IOKYMEHTAIMEW, CBSI3aHHOW C
poQeCCHOHATBHON IeATeTLHOCTHIO, C YIETOM CTaHJapTOB, HOPM U TIPaBUII;
- (OIIK-7) CrmocobeH TMPUMEHSATh COBPEMEHHBIC SKOJOTHMYHBIE W O€30MacHbIC METOIbI
PaIMOHAIBFHOTO UCTIONB30BAHUS CHIPHEBBIX U DHEPTETUIECKUX PECYPCOB B MAITUHOCTPOCHUH;
[TpodheccroHaNbHBIX:
- (TIK-2) TexHu4yeckuii KOHTPOJIb CBAPOYHOTO MTPOM3BOJICTBA.

Taoauna 1



JlekoMIno3nnms pe3yJbTaToB 00y4eHust

KO[[ KOI[ 1 HAUMCHOBAHHUEC HJIaHI/IpyeMBIe PE3YyIbTAaThL 06yquI/151 IO ANUCLUITIIUHE

KOMIIET | MHAUKATOpA JOCTHKEHUS (MonyITHO0)

EHIUU KOMITETCHIIHH 3Hars (1) Y™merts (2) Bnanets (3)
OIIK-5.1. JIleMOHCTpUpYET 3HAHKSI | OCHOBHBIC CBOWCTBA | KOHTPOJIUPOBATH METONbI KOHTPOJIS
pa3IMYHBIX JTANOB >KU3HEHHOTO | COBPEMEHHBIX coOmoneHme KauecTBa  HOBBIX
IIUKJIa CBAPOYHOTO OOOPYIOBAHMS | METAJLTHUYCCKUX U | TEXHOJIOTUYECKOM 00pasioB
OIIK-5.2. TIpuMeHsIeT cTaHAApTHl | HEMETAJUIMIEeCKHIX JUCLUIINHBI npu | obopymoBaHuS,
odopmnenus TEXHUYECKOW | MATepUaJIOB, H3TOTOBJICHUH U3ICIHH, UX Y3II0B
JOKyMEHTAIlMd HA Pa3IMYHbIX | (DU3UUECKYIO U3IeNNH, HAXOAUTh U | H Jeraiei,
CTaAusX  JKU3HCHHOTO  IMKJA | CYIIHOCTh SIBJICHHUIA, | MCIOJIb30BaTh HAYYHO- | TPOU3BOAUTH
TPaHCIIOPTHO-TEXHOJOTUIECKUX MPOUCXOIAIIUX B | TEXHHUYECKYIO OLICHKY
MaliiH CBApOYHOTO | MarepuaIax B | uH(bOpMAIHIO B | TEXHUYECKOTO
000pymoBaHUs OIIK-5.3. | ycroBusax UX | UCCIIENyeMOH 00JacTH | COCTOSHHUS u

OIIK-5 | cocrapmsier TEXHUYECKYIO | 00paboTKH u | u3 PA3JIMYHBIX | OCTATOYHOTO
JOKYMCHTAIIMIO HAa PAa3JIUYHBIX | 3KCIUTyaTalluH, UX | pecypcoB pecypca
JTamax  KU3HCHHOTO LUKJIA | B3aUMOCBSI3b co JEUCTBYIOLIETO
CBapOYHOro 000PYIOBAHUS CBOWCTBAMH TEXHOJIOTHYCCKOTO

000pyMOBaHuUs

OIIK-7 | OIIK-7.1. I[eMOHCTpI/IpyeT METOABI KOHTPOJIA | MPOBOAUTH BO3MOKHOCTBIO
SHAHME obmacreii | Kauecrsa HOBBIX | CTaHAapTHbIC OLICHKH

. 00pasioB UCTIBITAHUS MO | TEXHHUYECKOTO
MIPUMEHEHUA, CBOMCTB,

obopynoBaHus, omnpene/icHHI0 (U3HUKO- | COCTOSHHS u

XapaKTEPUCTUKN  METONOB | pspenyif, ux y3700B M | MEXaHMUECKHX CBOMCTB | OCTATOYHOTO
MCCJIICAOBAHHs CBIPBEBBIX M | geraneit u TEXHOJIOTUYECKHUX | pecypca
DHEPreTUYECKUX PECYpCOB B TOKa3aTeNei ACHCTBYIOILIETO
COOTBETCTBUH c MaTE€PHAaIOB U TOTOBBIX | TEXHOJIOTHYECKOTO
TpeGyeMbIMIL U3 o0opymoBaHus
XapaKTCPUCTUKaAMU JJISL
HUCIIOJIB30BaAHUA B
mamuHocTpoeHnn OITK-7.2.
BBI6I/IpaeT COBPCMCHHBIC
9KOJIOTHYHBIE U O€30TacHbIe
METOAbI panruoOHaJIBbHOI'O

HCITIOJI30BAHUA CBIPHEBBIX U

! Vka3hIBaIOTCS B COOTBETCTBHUH C yrBepxkaenasiMu B OIIOIT BO




Kon Kon n nHaumeHnoBanue [Inanupyemsbie pe3yabTaThl 00yUYeHHUs 10 JUCIUTUIMHE

KOMITET | HWHIMKATOpa JOCTUKECHUS (Mony1o)

CHIIUH KOMITCTCHIIHH 3Hath (1) Ymets (2) Bnanets (3)
SHEPreTUYECKUX PECYpPCOB B
MaIlIMHOCTPOCHUH. OIIK
7.3. llpumeHsieT HaBBIKU
pa3paboTKu MaJOOTXOIHBIX,
dHEpProcOeperaroImx u
3KOJIOTMYECKHU YUCTBIX
MaIIMHOCTPOUTEIbHBIX
TEXHOJIOTUH. OIl-7.4.
JleMoHCTpUpYyET HAaBBIKU
BJIAJICHUS MPUHIUIIOM
BBIOOpA CHIPHEBBIX PECYPCOB
JUTSt 3JIEMEHTOB
KOHCTPYKLIUH u
o0opynoBaHus
MaIIMHOCTPOCHUSI

TIK-2 TIK-2.1. 3HaTh Tpe60BaHI/I$I, YMEHHE NPUMEHSTh | KPUTHYECKHU OLICHMBATH | HaBBIKAMU
HaquO_TeXHquCKOI‘/’I METOAbI IMOJIYYCHHBIC MPpUMCHCHU A

CTaHAapTHBIX OKCIICPUMCHTAJIbHBIC CTaHJapTHBIX nu
HOKYMeHTaHHH B 06HaCTH HCIBITAaHUH O | JaHHBIC W OIPCACIATH OPpUTHHAJIBHBIX
OXpaHbl 5 prﬂ% OIpeeneH IO UX NePCHEeKTUBHOCTD METOIHK IS
IPOMBIIIJICHHOU, ITOXXApHOM | ¢usuko- OMNpPEACICHUS
U 3KOJ]0]“I/III€CKOI7[ MECXaHUYCCKUX (bI/ISI/IKO'
6@30HaCHOCTI/I CBOICTB u MCXaHHYCCKUX
HK'2 2 ) KOHTpOHHpOBaTI) TCXHOJ’IOFH‘{GCKHX CBOUCTB u
1oKa3arcjicu TEXHOJIOTHYCCKHUX

COOIrOICHYS 5 HCTIONb3YeMBIX TnoKazaTeneii
TCXHOJIOTHUYCCKOU MaTepuaaoB Hu MaTepuaioB u
NUCLIMIUIMHEL B IIEXE (Ha TOTOBBIX W3ACTHI TOTOBBIX M3AEHUMN
yqaCTKe), pa6OTI)I MAalIMHOCTPOCHU A
CBapOYHOTO u
BCIIOMOTaTEIHLHOTO
o0opynoBaHus,
pacxomoBaHusl  CBApPOYHBIX

MaTepuajioB U UHCTPYMCHTA,

coOnroneHus IpaBUII
OXPAaHBbI Tpyaa,
MPOU3BOJICTBEHHOM
CaHUTapHH,
IIPOMBILUIEHHOW, TOKapHOU
51 JKOJIOTMYECKOU
0e30MmacHOCTH pH
IIPOBEACHUH CBapOYHBIX
pabot

IIK-2.3. yMeTb BBIABIATH
HapyLICHUS
TEXHOJIOTMUECKOU
JUCIUTIIAHBI npu
IIPOU3BO/ICTBE CBapHOM
MPOAYKLNH, aHATU3UPOBATH
UH(POPMALIUIO 0

peKIamManusx Ha




Kon Kon u nHaumenoBanue [Inanupyemsbie pe3yabTaThl 00yUYeHHUs 10 JUCIUTUIMHE

KOMITET | HWHIMKATOpa JOCTUKECHUS (Mony1o)

CHIIUH KOMITCTCHIIHH 3Hath (1) Ymets (2) Bnanets (3)
BBIITYCKAaeMBbIC CBapHBIE
KOHCTPYKIIHH

4. CTPYKTYPA U COJEP)KAHUE JUCHUILIMHBI (MO YJIST)

06111215[ TPYAOCMKOCTb AUCHUILIIMHBI B COOTBECTCTBUU C y‘I€6HI)IM [JIAHOM COCTABIIIET 2

3aueTHBIC eqUMHHMIIBI (72 Jaca).

TpynoeMKoCcTh OTAENbHBIX BUAOB y4€OHON pabOThl CTY/IEHTOB OYHOM, OYHO-3a0YHOHN U

3a0uHOM Qopm 0OyueHus mpuseaeHa B Tabnuie 2.1.

Tabauna 2.1. TpynoeMKoOCTb O0T1eJIbHBIX BUAOB YUeOHOH padoThl 10 (hopmMam 00ydeHHUst

Buy yuebHol 1 BHEYy4eOHOI pabOThI

JU1s O9HOH POpMBI 00yUICHHS

O0beM AMCUUILTNHBI B 3a4€THBIX €AMHULIAX 2
OO0beM TUCHMIUINHBI B aKaJIEMUYECKUX Jacax 72
KonraktHas pabora oOydaromuxcs ¢ mpernojaaBateneM (BCEro), B 16
TOM 4ucye (Jac.):

- 3aHSTHSI JISKIIMOHHOTO THITA, B TOM YHCJIE: 6
- MpaKTHYeCcKasi OJIrOTOBKA (€CJIM MPEyCMOTPEHA)

- 3aHATUS CEMHHAPCKOTO TUMA (CEMHUHAphl, NPAKTHYECKHE,

1abopaTopHbIe), B TOM YHUCIIE: 10
- MpaKTHYeCcKasi OJIrOTOBKA (€CJIN MPEyCMOTPEHA)

- B XOJI€ TTOATOTOBKH U 3aIUTHI KYPCOBOii paGOThI”

- KOHCYJIBTAIIUS (HpeHSKSaMeHaHI/IOHHaﬂ)S

- IPOMEXYTOUHAS ATTECTAIMS 10 TUCIUIUIHHE

CamocrositenpHas padbora oOydarommxcs (Jac.) 56

®opma MIPOMEKYTOUHOMN arTecTaluu o0y4aromerocs
(3auet/>Kx3aMeH), ceMecTp (bl)

3a4eT —3 CeMecTp

? YpcroBbie JaHHBIE B JaHHON CTPOKE COOTBETCTBYIOT TPYAOEMKOCTH, yKA3aHHOIH B y4eOHOM IUTaHE B CTONOIE
«KP/KII» Ecnu kypcoBast paboTa He IpeJyCMOTpEeHa — HEOOX0ANMO yAauTh cTpoKy «KoHTakTHas paboTa B Xoxe

IOATrOTOBKH U 3alIIMTHI KprOBOﬁ pa60T},1».

3 YucmoBele JAaHHBIC B ,Z[aHHOﬁ CTPOKE COOTBETCTBYIOT TPYAOCMKOCTH, yKaSaHHOﬁ B y‘l€6HOM IJIaHC B CTOJ'I6L[€

«Komne. (must rp.)»

YucmoBele JAaHHBIC B ,Z[aHHOﬁ CTPOKE COOTBETCTBYIOT TPYAOCMKOCTH, yKaSaHHOﬁ B y‘l€6HOM IJIaHC B CTOJ'I6L[€

«KITA»




ConepkaHnue IUCUUIUIMHBI, CTPYKTYPHUPOBaHHOE IO TeMaM (pas3aeiaM) C yKa3aHUeM
OTBEJICHHOTO HAa HUX KOJMYECTBA AaKaJAEMUYECKUX 4YacOB M BUIOB YYEOHBIX 3aHATHH U

CaMOCTOSITEIILHOM pa0OThI, AT Kax a0l (GopMbl 00ydeHUs TIPECTABICHO B Taduie 2.2.

Tabauua 2.2. CTpyKkTypa u coiepkaHue JMCIHUIIIMHBI (MO1YJIs1)

07151 3A04HOU hopmbl 00yUeHUA

KonrakTtHas pabota, gac. dopma
i 113 JIP TCKYLICTO
:5; KOHTPOJISL
B KP CP, g yCIIEBa€MOCTH,
Paznen, Tema AUCIUIITUHBI (MOIYJIS) B T B ;| Hac | o ¢dopma
J | tu. | I3 | u. | JIP | T4u. | KIT e TIPOMEKYTOUHO
[0 I8l TIII ~ il arTecTanuu
I [no
cemecmpam]
Cemectp 3.
TEMA 1. Kilaccuoukaimsa u | 1 1 5 7 Onpoc.
CTPYKTYPA MATEPHAJIOB npezeHmayus
TEMA 2. Mexaunudyeckue CBoicTBa | 1 1 5 7 Onpoc.
METaJUIOB npezeHmayus
TEMA 3. JE®OPMALIMS U PASPYIIEHME | 1 1 5 7 Onpoc.
METAJUIOB npezeHmayus
TEMA 4. ©OPMUPOBAHUE CTPYKTYPbI 1 5 6 Onpoc.
METAJIJIOB I[TPU KPUCTAJITU3ALIUH npezenmauus
TEMA 5. Crpykrypa U cBoiictBa | 1 1 5 7 Onpoc.
CIIIaBOB npesenmavus
TEMA 6. XKese30 u ero cruiaBbl 1 1 5 7 Onpoc.
npezenmayus
TEMA 7. Tepmudeckas 00paboTKa cTanu 1 1 5 7 Onpoc.
npezeHmayus
TEMA 8. Merasnueckue 1 5 6 Onpoc.
KOHCTPYKIIUOHHBIE 1 npeenmauus
MHCTPYMCHTAJIbHBIC MAaTCPpHaJIbl
TEMA 9. lIBeTHBIC METaJUIBI U CIIJIABHI 1 8 9 Onpoc.
npezenmayus
TEMA 10. Hemerammmueckue 1 8 9 Onpoc.
KOHCTPYKIIMOHHBIE MaTEepHUabl npezenmayus
Koncyabranuu
HUTOI'O 3a cemecTp: 6 | | 10 | | | | | 56 | 72
KonTpoJb npoMexyTouHOM 3auéT
aTTecTanun

Ilpumeuanue: J1 — nexuus; 113 — npaktudeckoe 3ansTHe, ceMunap; JIP — naGoparopHnas pabora;
ITIT — mpaxTtuueckas noxarotoBka; KP / KII — kypcoBas pabora / kypcoBoii mpoekt; CP —

CaMOCTOATCIIbHAA pa60Ta

Tab6muma 3. Marpuma cooOTHeCeHUsI pa3/iesioB, TeM Y4eOHOH JUCHUILIHHBI (MOMYJIsA)

U (hopMuUpYyeMbIX KOMIIETEHIH




OO01ee
KOJIMYECTBO
Pazpgen, Tema Koi-Bo Kon xoMmmeTenmmn
KOMIICTCHI]
JUCLUILIMHBL (MOZYJIS) 4acoB it
OIIK-5 | OIIK-7 [1K-2
TEMA 1. KJACCU®UKAILIUA U CTPYKTYPA 7 + + + 1
MATEPUAJIOB
TEMA 2. MexaHn4uecKre CBOMCTBA METAJIIIOB 7 + + + 1
TEMA 3. JAE®OPMAIIMSI U PA3PYIIEHUE 7 + + + 1
METAJIJIOB
TEMA 4. ®OPMHUPOBAHUE CTPYKTYPbI 6 + + + 1
METAJIJIOB TP KPUCTAJIJIN3 AT
TEMA 5. CTpyKTypa 1 CBOWCTBA CILIaBOB 7 + + + 1
TEMA 6. JKene3o u ero criaBbl 7 + + + 1
TEMA 7. Tepmuueckas o6paboTka cTamu 7 + + + 1
TEMA 8.Metamunyeckre KOHCTPYKIMOHHBIE U 6 + + + 1
HHCTPYMEHTAJHHBIC MaTePHAIIBI
TEMA 9. 1IBeTHBIE METAJUTBI U CILJIaBbI 9 + 1
TEMA 10. HemeTtamnuueckue 9 + + + 1
KOHCTPYKITHOHHBIC MaTePHAJIbI
Hroro 72

Kparkoe conep:xaHue Ka:k10i TeMbl JHCHHUILIMHBI (MOXYJIs1)
Tema 1. Knaccupukanusi m cTpykrypa MarepuanoB. Beenenue. 3ajaun u 3HaYeHHE Kypca
«MarepuanoBefieHHe»  JUIsl HOATOTOBKHM CHELMAIMCTOB. PasHOBUIHOCTH W KiIacCH(pUKAIMS
TEXHUYECKUX  MarepuajoB. B3auMocBs3bp MEXIy COBEPILIEHCTBOBAHHMEM MarepHalioB U
pasBuTHeM TexHonoruu. Kiaccudukanus KOHCTPYKIMOHHBIX MarepuajioB. THUIIBI XMMUYECKOU
CBS3M B TBEPAbIX Telax. ATOMHO-KPUCTAJUIMYECKOE CTpOEHHE MeTawioB. JledexTsl
KPHUCTAJUINYECKOTO CTPOCHHUS, UX BIUSHUE HAa GU3UKO-MEXaHUYECKHE CBOMCTBA
Tema 2. Mexannueckue cBoiictBa MerasuioB. CpoiictBa MertamnoB. IIpodHOCTB;
IUIACTUYHOCTB; TBEPAOCTh; yHapHas BSI3KOCTb; COINPOTHUBIEHHE YCTAJIOCTH M TOI3Y4YECTH;
XJagHOJIOMKOCTh. Hampspkenue wu  gedopmanus. Craauu pearupoBaHUs METaNIOB  Ha
BO3pacTaollee HampspbkeHue. Ympyras aedgopmanus. Ilnactuueckas aegopmanuss MOHO- U
NOJMUKPUCTAIIIOB.  MexaHu3m  1uiactuyeckod  nedopmanuu.  PaspymieHue  Merasuios.
Teopernyeckas ¥ MpakTUYECKask IPOYHOCTh METAJUIOB. [IyTH MOBBIIIEHNS TPOYHOCTH METAIIIOB:
nedopMallMOHHOE YIPOYHEHUE, YIIPOUYHEHHE TBEPJbIM PAaCTBOPOM, YIPOUHEHHE IUCIIEPCHBIMU
YJacTUIIAMU U30BITOUYHOM (ha3bl, yIPpOUHEHUE IPaHUIIAMU 3€pPEH
Pa3nen 3. lepopmauus u paspymerHue metanioB. PASPYIIIEHUE METAJUIOB. TEOPETUYECKAS
1 TMPAKTUYECKAS IPOYHOCTb METAJUIOB. IIYTHM TIOBBILIEHMSI TIPOYHOCTHU METAJIJIOB:
JIE@OPMAILIMOHHOE ~ VIIPOYHEHUE, VIIPOYHEHUE TBEPJBIM PACTBOPOM, VIIPOUHEHME
JIUCTIEPCHBIMU ~ YACTULIAMU  W3BBITOYHOM  ®A3bl, VYIIPOUHEHUE TPAHULIAMU  3EPEH.
HANPSDKEHUE W JE®OPMAIIMS. CTAJIMU PEATUPOBAHUSI METAJUIOB HA BO3PACTAIOIIEE
HATIPSDKEHME.  VYTIPYTASl  AE®OPMALIMSA.  IITACTUYECKAS — JIEGOPMALIMSI  MOHO- U
TOJIMKPUCTAJIJIOB. MEXAHN3M TUTACTUYECKON IEGOPMALINN
Tema 4. ®OPMUPOBAHME CTPYKTYPbI METAJUIOB NPU KPUCTAJLTU3ALOMUU. CylrHOCTh U
3aKOHOMEPHOCTH Ipoliecca KpucTain3anuu MetauioB. O0pa3oBaHue U pOCT KPUCTATMUECKUX
3apozpliei. DakTopsl, BIUAIOLIME Ha Mpolecc KpucTamu3anuu. BennuuHa u ¢opma 3epHa.
CrpoeHue MeTain4eckoro cinutka. Moauduuuponanue
Tema 5. CTpykrypa M cBoiicTBa cmiaBoB. [lonarue o criaBax. Cucrema, KOMIIOHEHT, (a3a.
Buasl B3auMoaeicTBUSI KOMIIOHEHTOB B CIulaBax. /[marpaMMbl COCTOSHHMSI IBOMHBIX CIIJIABOB:
IIOCTPOEHUE U aHaiu3. JluarpaMMbl COCTOSHMSI CIUIABOB C IIOJHOM HEPACTBOPUMOCTBIO




KOMIIOHEHTOB B TBEPIOM COCTOSIHMM, C IIOJIHOM pPacTBOPUMOCTBbIO KOMIIOHEHTOB B TBEPIOM
COCTOSIHMM, C OIPAaHUYEHHOM pPAacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSIHUH, C
00pa30BaHMEM XHUMHUYECKOIO COCIUHEHUS MEXIy KOMIOHEHTaMU. CBs3b MEXAYy THIIOM
JMarpaMMbl U CBOMCTBAMH CILJIaBa

Tema 6. 7Kese3o0 m ero cmiaaBbl. JluarpaMma COCTOSHUS <OKelle30-yriiepoa». KomMmoHEHTHI,
da3bl U CTPYKTYpHBIE COCTABIAIOIIME CIUIABOB, UX XapaKTEPUCTUKU, YCIOBHsI 0Opa3oBaHUS U
cBoiicTBa. PazoBbIe MpEBpaIlleHHs B CIUIaBax jkene3a ¢ yriepoaoM. Krnaccudukanus cranei u
OebIX YYryHOB IO CTPYKType. BiausiHue yriepona u mocTOSHHBIX IpUMecel Ha CBOICTBA CTalu.
Knaccudukanuss u MapKUpOBKa YIIEPOTUCTHIX cTanei. [loHATHE O JEerMpOBaHHBIX CTaJISX.
Bunpbl, cBoiicTBa M HA3HAYEHHE YyT'YHOB. MapKUpOBKa 4yr'yHOB

Tema.7. Tepmuueckasi o0padorka craiu. [IpeBpaiieHus B CTajlv IpU HarpeBe U OXJIAXKICHUU.
JuarpaMma  M30TEPMHYECKOrO  pacrajga MepeoxyaxaeHHoro aycreHuta. [lepnutHoe
npeBpaiieHne. MapreHcuTHoe mpeBpamieHue. lIpomexyrounoe (OelfHUTHOE) NpeBpaleHHE
CtpoeHre M CBOMCTBa NPOAYKTOB NpeBpaimieHuil. Tepmudeckas oOpaOoTka cranu. 3akalka,
OTIYCK, OTXHIL. VX pa3HOBHIHOCTH, M3MEHEHHsS CTPYKTYpPBHl M CBOMCTB. BpiOop pexuMoB
o0OpaboTku. [ToBepxHOCTHas 3akanka cTanu. OCHOBBI XUMHUKO-TepMHuueckoil o0paboTtku (XTO)
cranu. Bunet XTO cranu

Tema 8. MeTasimyecKkue KOHCTPYKIMOHHBbIE M HHCTPYMEHTAJIbHbIE MATEPHAJIbI
VYriepoaucTeie W JIETUPOBAHHBIE MHCTPYMEHTAIbHBIE CTANU. YIVIEPOJUCTHIE U JIETUPOBAaHHbBIE
MHCTpYMEHTalbHble cTanu. Kimaccudukanus mo TemnocToHKocTU. beicTpopexymiue craiu.
Teepabie criiaBbl. CBEpXTBEpPAbIE HHCTPYMEHTAIbHbIE MaTepUaIIbl

Tema 9. IIBeTHBIe MeTaJIBI M CIVIABBI. Meab U CIUIaBbl MeAU. AJIFOMUHUN U €0 CIUIABbI.
Turtan u cruiaBbl TUTaHA. AHTUQPUKIIMOHHBIE METANINYECKUE CIUIABHI.

Tema 10. Hemerasnuveckne KOHCTPYKIHMOHHBbIe MarepuaJbl. [lnacTuueckue wmacchl.
TepMmopeakTUBHBIE U TEPMOIUIACTUYECKHE IIacTMacchl. X pasHOBUIHOCTH M OCOOEHHOCTH
CBOMCTB.

Kepamuueckne  marepuanbl. (OcoOGHHOCTH  CBOHMCTB W TIPUMEHEHHE B TEXHUKE.
KomMnozunmonnsie marepuaisl. [lonsaTre o HaHOMaTepuanax.

5. METOAUYECKHE YKA3ZAHUSI 1O MPEMOJABAHUIO
1 OCBOEHUIO JUCHUTILIMHBI (MOIYJIST)

5.1. Yka3zanus 1451 mpenoaaBaresiell M0 OpPraHuM3allid MU TPOBeJeHHI0 y4eOHBIX
3aHATHHA M0 TUCHMILINHE (MOIYJII0)

OcBoenne kKypca «MarepuanoBeicHUE U TEXHOJIOTHS KOHCTPYKIMOHHBIX MaTepUalioB)»
MpENoaraeT MCHOJIb30BaHUE KaK TPaJWLMOHHBIX, TAK U MHHOBALIMOHHBIX OOpPa30BaTENIbHBIX
TEXHOJIOTHH, a TakXe HACTOSTEeNbHO TpeOyeT palMOHAIbHOIO MX codeTaHus. TpaaullMOHHBIE
oOpa3oBareibHbIE TEXHOJIOTUH IOJIpa3yMEBAIOT HCIOJb30BaHUE B y4E€OHOM MpoOLEcce TaKHUX
METOJI0B paloT, KaK JIEKIIH, TPAKTHUYECKHUE 3aHATHSL.

HoBrie nHdopManimoHHble TEXHOIOTUU B (POPMUPOBAHUM KOMIIETEHTHOCTHOTO MOAXOA,
KOMIUIEKCHOCTM 3HAaHMM W yMEHHWH, MOryT OBITh peajqu30BaHbl B Kypce€ IOCPEICTBOM
MCIIOJIb30BaHUS MYIBTUMEANIHBIX TPOrpaMM, BKIIIOYAIOMIMX (OTO-, aylno- U BHUJIEOMaTeprabl.
Hcnonb30BaHNEe  HOBBIX  TEXHOJOTHH  crOCOOCTBYeT  ()OPMHPOBAHHUIO U PA3BUTHUIO
poQeCCHOHATBHBIX HABBIKOB 00YYaIOIIIUXCS.

JIEKUMOHHBI KypC MPEANOoNaraeT CHCTEMaTU3MPOBAHHOE H3JI0)KEHHE OCHOBHBIX
BOIIPOCOB  y4yeOHOro r1aHa. JIeKIMOHHBIE 3aHATUSA NPOBOIATCA B (GopMe JeKuuid ¢
UCTIOJIb30BAaHUEM TpEe3eHTAalUi W BHUJEO POJMKOB. IIpe3eHTanuu JIeKuuid cojepikar OosblIoe
KOJIMYECTBO TpaUUeCKUX MaTeprasoB.

Ha nepBoii nexuuu nekrop 00s3aH MpeaynpeauTh CTYI€HTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUnTaH Kypc.



JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HAaUOONbLINK 00beM MH(OpMAIMU M 00ecreunBaTh
Oosee riry0okoe MOHMMaHKE Y4eOHBIX BOMPOCOB MPHU 3HAUMTEIHHO MEHbIIEH 3aTpaTe BpeMEHH,
4yeM 3TO TpeOyeTcst 00JBIIMHCTBY CTYJEHTOB HAa CAMOCTOSITEJIbHOE U3YyYEHHE MaTepHaa.

5.2. YkazaHus 1Jist 00y4aroLIUXCsl 0 OCBOCHUIO TUCHHILTHHBI (MOIYJIIO)

JUisi yCTIEHIHOTO YCBOEHHMSI Kypca HEOOXOIMMO HE TOJIBKO IOCeHIaTh ayAuTOpHBIC
3aHATHSA, HO U BECTH AKTUBHYIO CaMOCTOSITENIbHYIO paboTy. B mpomecce camocTosTenbHOU
paboThI CTYACHT JOJKEH HAYyYUTHCS MOHUMATh CYIIHOCTh MPEIMETa M3y4aeMOU JUCHUILIUHBI,
YMETh aHAJIU3UPOBATh U MPUXOIUTH K COOCTBEHHBIM 0OOCHOBAaHHBIM BBIBOAAM U 3aKJIIOUEHUSIM.
Bce Bupl y4eOHBIX 3aHATHII OCHOBBIBAIOTCS HA AKTUBHON CaMOCTOSITEIILHON paboTe CTYIACHTOB.
Ha camocrositensHoe U3ydeHre BEIHOCATCS TEMbI, YKa3aHHbIE B Tabnule 4.

Taoauna 4
ConepskaHue CaMOCTOSITEIbHOI Pad0Thl 00y4YAIOIIMXCS
BOHpOCLI, BBIHOCHMBIC Kon-Bo
®opma paboTHI
Ha CaMOCTOATEIIbHOC N3YICHNE JacoB
Meton cynep-Poksenna. Meron Bukkepca.Meton 5 pechepam
HapamnaHus.
BiusiHue nerupyromux 3J€MEHTOB Ha CTPYKTYypy H 5 pegepam

CBOMCTBa cTajeil. BiausHue nerupyromux 31€MEHTOB Ha
roMMopQHEIE U (a30BHIe MPEBPAIICHISL.

3aKaauBaeMOCTh U IPOKAIUBAEMOCTb. pedepam
HupKynSMOHHBIA METO U METOJL NIOHHOM XUMUKO- 5 peqbepam
TEPMUYCCKON 00pabOTKH M3IeIuil

(¢,

BricokonerupoBaHHblE HHCTPYMEHTAJIBHBIE CTAIN 5 pechepam
TyromnaBkue METaNIbl U CIUIaBbl. AHTU(GPUKIIMOHHBIE 5 pechepam
CIIJIaBBI.

Ormyck cranei 5 pepepam
BricokonerupoBaHHble CTaIN 5 pechepam
Crasnu Ha OCHOBE MEJIH, AFOMUHUS. 8 pechepam
KoMmno3unnoHHsIe MaTepHaibl 8 pechepam

5.3. Buasl U ¢opMbl NHCbMEHHBIX PaldoT, NpPeAyCMOTPEHHbLIX NPH OCBOEHUM
AUCHHUILINHBI (MOYJIs), BBINOJHsAEMbIe 00y4al0IMMHCH CAMOCTOATEIBHO

[TporpaMmMoil He MpeayCMOTpPEHBI KOHTPOJIbHBIE PabOThl Mo AucuuiuinHe. OpHako, MO
YCMOTPEHMIO MPENnoaBaTesisi WK M0 MPOChOe CTY/IEHTa, CTYACHT ISl OBBIILIEHUSI CBOEH OLIEHKU
UMEET IMpaBO B3ATh JIONMOJHUTENBHYIO MHCbMEHHYIO pabOTy, BBIMOJHAEMYIO BHEAYJUTOPHO.
Pabota MokeT HOCUTB XapakTep TecTa, 10Ki1aaa, pedepara u T.A.

Kpurepuu BbICTaBIeHHMsS OLCHOK 3a Ha3BaHHble paboThl copmyaupoBanbl B POCax.
3neck NpUBOAITCS TpeOOBaHUSA K OPOPMIIEHUIO PabOTHI.

Pedepar — uHauBuAyanbHas NMUChbMEHHas paboTa oOydarolerocs, mpeanosararomas
U3JI0’)KEHUE COBPEMEHHOM JIUTEPATYpPhI IO ONPEEIEHHOMY BONPOCy 1100 npodieme.

Kak mpaBuio, pegepar umeer CTaHIapTHYIO CTPYKTYPY: TUTYJIBHBIN JIUCT, COJEPKAHUE,
BBEJICHHE, OCHOBHOE COJIEp)KaHUE TEMBbI, 3aKII0UYEHHE, CIHCOK HCIOJIb30BAHHBIX MCTOYHHUKOB,
PUITOKEHUS.

OneHuBaeTcsl OpUrHHAIBHOCTh pedepara, aKTyalbHOCTh M IMOJHOTA HCMHOJIb30BAaHHBIX
UCTOYHUKOB, CHCTEMHOCTbh H3JIaraéMoro Marepuaia, JOrMKa H3JIOKEHUS M yOeIuTeNbHOCTh
aprymMeHrauuu, oQopMIIeHHE, CBOEBPEMEHHOCTb CpOKa cJayM, 3aiura pedepata mnepen
ayIUTOPHUEN.

[Ipu cBOEBpeMeHHO 3amuTe paboTa OLIEHUBAETCS HaWBBICIIUM OaJjioM, MPU OMO3/1aHUN
Ha 1 Henemo Oany CHUXKaeTcsl Ha 2, IPH OIO3AaHUU Ha 2 HeJlesln 0ajul CHIDKaeTcs elle pa3 Ha 2.
[Tpu omo3mannu Oosiee yeM Ha 2 HeNeau padoTa HE OLICHUBAETCS.

OneHuBanue pedepara BXOJUT B IPOSKTHYIO OLIEHKY.

OO6uue TpedoBanusi opopmiieHus aokiaana/pedepara/KOHTPOILHON PadoThI



Hoxknan/pedepar BbIIONHSETCS Ha JucTax mucyed Oymaru ¢opmara A-4 B Microsoft
Word; o6bem: 5-10 crpanun Tekcra mius goxmana, 10-15 crpanun Tekcra s pedepara
(mpunoxeHus: Kk paboTre HE BXOIAT B ee o0veM). Pasmep mpudra — 14; unrepBan — 1,5; ¢
HyMepalueil CTpaHuI] CBEPXY CTPAHUIIBI IOCEpeIuHe, a03alHbIN OTCTYIl Ha pacCTOAHUU 2,25 cM
OT JICBOW TpaHUIBI MOJs. B TekcTe 00s3aTenbHBI CCHUIKM Ha MEPBOUCTOYHHMKH. KomuecTBo
HMCTOYHHMKOB: HE MEHee 5-8 pa3IMYHBIX UICTOUYHUKOB JIJIs JI0KIaaa, He MmeHee 8-10 ms pedepara.

Bce ¢opmyinbl, eqMHALIEI N3MEPEHUH, pacyeThl IPUBOIATCS U BeayTbes B cucteme CH.

[Tpu opopmiennn paboThI COOTIOIAIOTCS MOJIS:

JIeBOC — 25 MM;

npasoe — 10 mm;

HkHee — 20 MM;

BepxHee — 20 MM

- Odopmiaenune Tadanu:

- Tabnuubl TPUMEHSIIOT JUISl JTy4llleld HarjasiAHOCTH U yJ00CTBa CpaBHEHUs MOKa3aTelleH.
Ha3Banue Ta0uuipl, Ipu €ro HaJIMYUH, JOJDKHO OTpPAXKaTh €€ COJAEp)KaHUe, OBbITh TOYHBIM,
KpaTkuM. Ha3BaHnue TaGnuiibl cienyeT moMeniaTs HaJl Ta0iuie cieBa, 6e3 ad3alHOro OTCTyna
B OJIHY CTPOKY C €€ HOMEPOM Yepe3 TUPE.

[Ipu mepeHoce yacTu TaONMIBI Ha3BaHWE MOMEIIAIOT TOJBKO HAJ TMEPBOIl YacCThIO
Ta0JINLbI, HUKHIOIO TOPU3OHTAIIBHYIO YEPTY, OTPAaHUYHMBAIOILYIO TaOJIUILy, HE IPOBOJSAT.

- Tabnumy ciemyeT pacronaraThb B OTYETE HEMOCPEACTBEHHO IMOCIE TEKCTa, B KOTOPOM
OHAa YIIOMUHAETCs BIEPBbIE, UJIM Ha CIEAYIOUIEH CTpaHUIIE.

- Ha Bce Tabmuupl 1OKHBI OBITH CChUIKM B pedepare. Ilpu ccbuike ciieqyer mucaTh
CJIOBO «TabJMIa» ¢ yKa3aHUEM €€ HOMEpa.

- OdopMmiieHHe HILIIOCTPALIMIA:

- Unntoctpauuu (4eprexu, rpaduku, CXeMbl, KOMIIbIOTEPHbBIE pAaCIEUaTKU, JUarpaMmbl,
bOoTOCHUMKHM) cJenyeT pacroyiaraTb HEMOCPEACTBEHHO IIOCJIE€ TEKCTa, B KOTOPOM OHH
YIIOMUHAIOTCS BIIEPBBIE, WM Ha CIIEAYIOIIEN CTpaHHULIE.

- Mnmoctpanuu MOTyT OBITh B KOMIIBIOTEPHOM HCIIOJIHEHUH, B TOM YHCIIE U IIBETHBIE.

- Ha Bce mimocTpanyu JoJKHBI OBITh 1aHBI CCHUIKH B pedepare.

- Mmmroctpanuy, 3a UCKIIOYEHHEM WUIFOCTPALMU NPUWIOKEHUH, CIEAyeT HyMEPOBAaTh
apabckuMu udpamMu CKBO3HON HyMepalue.

- Ecmm pucyHoK oauH, To OoH ob6o3HaudaeTcss «PucyHok 1». CiIoBO «pUCYHOK» M €ro
HAaUMEHOBAHME PAcIIONaraloT OCEPEINHE CTPOKH.

- JlomyckaeTcs HyMepoBaTh WIIKOCTPAaLlMU B MpezAenax pasnena. B aTom cioyuae Homep
WJUTIOCTPAIIMM COCTOUT U3 HOMEpa pasjiesia U MOpsAKOBOI0 HOMEpa WILTIOCTPALMH, pa3esIeHHbIX
toukoi. Hanpumep, Pucynok 1.1.

- Unmoctpauuu, npu HE0OOXOIUMOCTH, MOTYT UMETh HaUMEHOBAHHE M MOSICHUTEIbHbIE
JaHHble (MOAPUCYHOUHBIH TeKkcT). CinoBo «PHUCYHOK» M HauMEHOBaHHE IOMELIA0T IOcie
MOSICHUTENIbHBIX JIAaHHBIX M pacrojaraloT cieayromuM obOpasom: Pucynok 1 — Cxema kapTsl
caira.

- UnmocTpanuu Kax10ro IpuiiokeHus: 0003Ha4aroT OTeNbHON HyMepalueil apadbckuMu
mudpamu ¢ qobasneHreM nepes uuppoi obo3HaveHus npuioxenus. Hanpumep, Pucynok A.3.

- IIpu ccpuikax Ha WIUTIOCTpAIMM CIENYeT MHUCATh «... B COOTBETCTBUU C PUCYHKOM 2»
IIPY CKBO3HOM HYMEpALUU U «... B COOTBETCTBUM C PUCYHKOM 1.2» mpu HyMepauuu B Mpeaenax
paszzena.

- Ilpnitoskenus

- [Ipunoxenne opopMISIIOT Kak MPOAODKEHUE JAHHOTO JOKYMEHTa Ha MOCIEIyIOIINX
€ro JINCTaX WJIU BBIITYCKAIOT B BUJE CAMOCTOATEIBHOTO JOKYMEHTA.

- B TekcTe noKyMeHTa Ha Bce MPHIIOKEHUS TOJIKHBI OBITh JaHbl CChUIKU. [Ipunosxenus
pacnosararoT B IOPSAAKE CChUIOK HAa HUX B TEKCTE JOKYMEHTA, 3a UCKIIOYEHHEM CIPaBOYHOIO
npuioxenus «bubnuorpadusy, KOTOPOE pacroaararoT MOCISTHUM.



- Kaxnoe mpuiiokeHue cieayeT HAYMHATh C HOBOM CTPAaHHUIBI C yKa3aHHWEM HaBepXy
nocepenHe cTpaHulibl cioBa «IIpunokenuey», ero 0003HaYeHHs U CTEIICHH.

[IpunoxxeHue MOKHO HMETh 3arojloBOK, KOTOPBIM 3alMCHIBAIOT CHUMMETPUYHO
OTHOCHUTEIIHO TEKCTa C IPOMUCHON OYKBBI OTJEIBHON CTPOKOIA.

- [TpunoskeHust 0003HAYAIOT 3arJiaBHBIMH OYKBaMH pycckoro andasuTa, HauuHas ¢ A, 3a
uckmouenneM 6yks E, 3, I, 0, YU, b, bl, b. [Tocne ciosa «IIpunoxxenue» cienyer OyKkBa,
0003HayvaoIIast €ro Nocae0BaTEIbHOCTD.

Jomyckaercss oOo3HaueHHWE MPHIOKEHUH OyKBamMH JIaTUHCKOTO andaBuTa, 3a
uckmouennem O0yks [ u O.

B cinywsae mnomHOro wucmnonp3oBaHuss OYyKB PYCCKOTO U JIATUHCKOTO ani()aBUTOB
JIOITyCKaeTcsl 0003Ha4YaTh MPUIIOKEHUS apaOCKUMHU UPpaMH.

- Eciu B ToKyMeHTe 0/1HO MpuUjiokeHue, oHo obo3Havaercs «lIpunoxenue Ay.

- TekcT Kaxka0ro MPUIOKEHUS, P HEOOXOAMMOCTH, MOXKET OBITH Pa3/IeNICH Ha Pa3/Ieibl,
MOJIpa3/ielibl, MyHKThI, MOJAMYHKTBI, KOTOpPblE HYMEPYIOT B Mpelenax KaXKIOro MPHIIOKEHUS.
[Tepen HOMEpPOM CTaBUTCS 0003HAYCHHUE ATOTO MPHIIOKCHHUS.

[TpunokeHus OJDKHBI MUMETh OOIIYI0 C OCTaJbHOM YacThl0 JOKYMEHTa CKBO3HYIO
HYMEpAIHUIO CTPAHUII.
IIpexcraBiaenue.
Pedepar momkeH ObITh MpeICTaBICH B ABYX BHAAX: IEYATHOM U 3JICKTPOHHOM.

6. OBPA3OBATEJIBHBIE U UTH®OPMAIIMOHHBIE TEXHOJIOT' T

6.1 O6pazoBaTeNnbHBIC TEXHOIOTHH

Paznen, rema ®dopma y4eOHOTO 3aHATHUS

JUCIUIITAHBI (MOIYIIS) Jlexums [IpakTnyeckoe 3amstue, | JlaboparopHas
CEeMHHAP pabota

TEMA 1. KIIACCU®OUKALIUA U | OO30pHas JIEKIHs. Omnpoc. Tecr. He npenycmotpeno

CTPYKTYPA MATEPUAJIOB

TEMA 2. Mexaaudeckue cBoiictBa | O030pHast JIEKIHU. Omnpoc. Tecr. He npenycmotpeno

METaJIoB

TEMA 3. JIE®@OPMALIMA U | OO30pHas JIEKIHs. Omnpoc. Tecr. He npenycmotpeno

PA3SPYIIEHUE METAJIJIOB

TEMA 4, DOOPMUPOBAHUE | O030pHAast JEKIHSI. Ompoc. Tecr. He npeagycmotpeHo

CTPYKTYPBI METAJIJIOB 1P

KPUCTAJUIM3ALIMU

TEMA 5. CrpykTypa u cBoiictBa | O030pHas JIeKIus. Ompoc. Tecr. He npenycmotpeno

CIVIAaBOB

TEMA 6. JKene3o 1 ero crjiaBsl O0630pHast JEKIHs. Omnpoc. Tecr. He npenycmotpeno

TEMA 7. Tepmuueckas | O630pHas JTEKIUS. Ompoc. Tecr. He npenycmotpeno

0obpabaoTka cranu

TEMA 8.Metamnuueckue | O630pHas EKIUS. Ompoc. Tecr. He npenycmotpeno

KOHCTPYKIIMOHHBIE u

MHCTPYMEHTAJIbHBIE MaTepUalIbl

TEMA 9. LBetnpie Mmertamnsl u | OO30pHAs JICKIUS. Omnpoc. Tecr. He npenycmotpeno

CILJIaBbI

TEMA 10. Hewmerammuueckue | OO30pHas JICKIUS. Omnpoc. Tecr. He npenycmotpeno

KOHCTPYKIIMOHHBIC MaTEpHaJIbl

6.2. ndopmanimoHHBIE TEXHOJIOTHI

— HCMOJb30BaHUE BO3MOYKHOCTEH HHTEpHETa B y4eOHOM IIpolecce (HMCHOIb30BaHUE
caifta mpenozgaBarens (pacchbulka 3aJjaHUM, MPEJOCTABICHUE BBIMOJIHEHHBIX padOT, OTBETHI Ha
BOIPOCHI, 03HAKOMJIEHHE 00y4aIOLIUXCs C OLIEHKaMH U T. 11.));

— UCMOJb30BaHUE JJEKTPOHHBIX YUYEOHMKOB U pa3IMYHBIX CaiToB (Hampumep,
AIIEKTPOHHBIX OMOIMOTEK, KYPHAJIOB U T. J1.) KAK HICTOUHUKOB HH(OpMAIIHH;




— HCMOJb30BaHUE BO3MOXKHOCTEH 3JIEKTPOHHOM MOYTHI IPEnojaBaTes;

— WCTOJIb30BaHUE CPEJCTB TPEICTaBICHUS Yy4eOHOH wuHOpMau (JIEKTPOHHBIX
y4eOHBIX MOCOOMH U MPAaKTUKYMOB, IPUMEHEHHE HOBBIX TEXHOJOTHH I MPOBEACHUS] OUYHBIX
(TpaaIUIIMOHHBIX) JICKIIUNA U CEMUHAPOB C UCIOJIb30BAHUEM MPE3EHTALUN U T. [1.);

— HCIIOJIb30BAHME  MHTETPUPOBAHHBIX  00Opa3oOBaTENbHBIX  Cpel, TIAe  TIJIaBHOM
COCTaBJISIFOLIEH SIBISIFOTCS HE TOJIBKO MPUMEHSIEMbIE TEXHOJIOTUH, HO U COZIepKaTebHas 4acTh,
T. €. UH(OPMAIIMOHHBIE PeCypChl (IOCTYNl K MHPOBBIM MH(OPMAIIMOHHBIM pecypcam, Ha 0aze
KOTOPBIX CTPOUTCS y4eOHBIN MPOILECC);

— WCTOJB30BaHUE BHUPTyanbHOW oOywaromeit cpensl (LMS Moodle «lludposoe
o0y4YeHHe») WK UHBIX WH(POPMAIIMOHHBIX CHCTEM, CEPBHCOB M MECCEHIKEPOB.

6.3. [IporpammHoe olecrieueHne, coBpeMeHHbIe NPodeccHOHATbHBIE 0a3bl JAHHBIX
¥ MHPOPMAITMOHHBIC CIIPABOYHBIC CUCTEMBI

6.3.1. [IporpammHOe obOecrieueHre

HaunmenoBaHnue MMporpaMMHoOro

Ha3nauenue
ol0ecrieyeHus

Adobe Reader [Tporpamma jijist TPOCMOTpPa AEKTPOHHBIX
JIOKYMCHTOB

[Tnardopma UCTAaHITMOHHOTO

oByuermns LMS Moodle Buptyanbnas obyuaromias cpeaa

Mozilla FireFox Bpaysep

Microsoft Office 2013, [TakeT oHCHBIX POrpamMm
Microsoft Office Project 2013,
Microsoft Office Visio 2013

7-zip ApxuBarop

Microsoft Windows 10 Professional OneparrioHHasi CHCTeMa

Kaspersky Endpoint Security CpencTBO aHTUBUPYCHOM 3aIlIUTHI

Google Chrome Bpaysep

Notepad++ TeKCTOBBII PeIaKToOp

OpenOffice [TakeT oHCHBIX MporpamMm

Opera Bpaysep

Paint .NET PacTpoBblil rpaduueckuii perakrop

Scilab [TakeT NpHUKIAJHBIX MATEMATHYECKUX MPOrPaAMM
Microsoft Security Assessment Tool. [Tporpammsl 1t HTHGOPMATMOHHOH 0€30MacCHOCTH

Pexxum nocrymna:
http://www.microsoft.com/ru-
ru/download/details.aspx?id=12273
(Free)

Windows Security Risk Management
Guide Tools and Templates. Pexxum
JOCTyIa:
http://www.microsoft.com/en-
us/download/details.aspx?id=6232
(Free)

MathCad 14 Cucrema KOMIBIOTEPHOM anreOpsl U3 Kiacca CHCTEM
ABTOMAaTH3UPOBAHHOTO MPOEKTHPOBAHUS,
OpPHUCHTHPOBAHHAA HAa TOATOTOBKY MHTCPAKTHUBHBIX
JIOKYMEHTOB C BBIYMCIICHUSIMHU U BU3YaJIbHBIM
COIPOBOKIEHUEM

1C: Ilpeanpusitue 8 CucTtema aBTOMaTH3alluU JEITEILHOCTH Ha




HaumeHoBaHMe NPOrpaMMHOIO
olecrieyeHust

Ha3znauenmue

IpeIIpUITUN

Arena 16.0

[TporpamMHuoe obecnieueHue 111 MOACTHUPOBAHUS
JIUCKPETHBIX COOBITHI M aBTOMAaTH3aI1H.

KOMPAS-3D V21

Co3znanne TpEXMEPHBIX aCCOLIMATUBHBIX MOJIEICH
OTJIEJIBHBIX JIEMEHTOB U COOPHBIX KOHCTPYKIIUH U3
HUX

Blender

CpenctBo co3aaHus TPEXMEPHOU KOMITbIOTEPHON
rpaduku

PyCharm EDU

Cpena pa3paboTku

R [IporpammHas cpesia BBIYUCICHUI

VirtualBox [TporpamMMHBIi TPOILYKT BUPTYaTH3AIHH
OIEPAIMOHHBIX CHCTEM

VLC Player MenuanpourpsiBaresb

Microsoft Visual Studio Cpena pazpaboTku

Cisco Packet Tracer

WMHCTpyMEHT MOAEIMPOBAaHUS KOMIIBIOTEPHBIX CETEN

CodeBlocks Kpoccmnarpopmennas cpena pa3paboTku
Eclipse Cpena pa3paboTku
Lazarus Cpena pa3paboTku
Pascal ABC.NET Cpena pa3paboTku

VMware (Player)

IIporpaMMHBII IPOAYKT BUPTyAJIN3a U
OIEPAllMOHHBIX CUCTEM

Far Manager

Dal0BbI MEHEIIKEP

Sofa Stats [IporpamMmmHOe 0OecrieueH e ISl CTATUCTUKH, aHAITN3a
Y OTYETHOCTH

Maple 18 CucreMa KOMIBIOTEPHON anreOpbl

WinDjView [Iporpamma st mpocMotpa (aitnos B popmare DIV u

Dj\Vu

6.3.2. CoBpemeHnHble mpodeccHoHATbHbIE 0a3bl JAHHBIX M HH(OPMANMOHHBIE

CIIPaBOYHbLIC CUCTEMbI

Haumenosanue coepemennbix npogheccuonanrbHuix 6a3 OaHHbIX,
UHPOPMAYUOHHBIX CHPABOUHBIX CUCTEM

VYHuBepcalibHast CIIPaBOYHO-MH(OPMAIIMOHHAS [TOJHOTEKCTOBAas 0a3a JAaHHBIX NEPHOJUYECKUX W3IAHUI

000 «MBHCy
http://dlib.eastview.com

Hms nonvzosamens: AstrGU
Ilaponw: AstrGU

ONEeKTPOHHBIE BEPCUM TMEPUOJUYECKUX H3JIaHUM, pa3MelIéHHbIE Ha caiiTe MH(OPMaluOHHBIX

pecypcoB
www.polpred.com

OnekTpoHHbld Karajgor Haydnoit ombOmmoreku AI'Y ma 6aze MARK SQL HIIO «Wudopm-

CUCTEM)
https://library.asu.edu.ru/catalog/

OnexTpoHHbIN Karanor «Hayunsle xxypHansl AI'Y»

https://journal.asu.edu.ru/

KoprioparuBHbIil  mpoekT

Accornmamnmn

pErMOHANbHBIX ~ OMOIMOTEYHBIX  KOHCOPLUYMOB

(APBHUKOH) «MexperuoHnanpHasi aHanuTudeckas pocnuchk crarein» (MAPC) — cBomnas 0aza
JIAHHBIX, COJlepKalllas MOJTHYI0 aHAINTHYECKYI0 pocniuch 1800 Ha3BaHMI KYpHAJIOB IO Pa3HbIM
OoTpacyiAiM 3HaHUN. YYaCTHUKM NPOEKTa MNPEAOCTaBISIOT IPYr APYry OSJIEKTPOHHBIE KOIUU
OTCKAaHMPOBAHHBIX CTaredl M3 KHUI, COOPHUKOB, >KYpHAaJOB, coAepxkalmuxcsi B (OHIAX HUX



http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://dlib.eastview.com/
http://www.polpred.com/
https://library.asu.edu.ru/catalog/
https://journal.asu.edu.ru/

Haumenosanue COBPDEMEHHDBIX I’lpO¢€CCMOHaJZbelX oas aClHHbl)C,
qubopMauuongzx CnpaeovyHblx cucmem

OUOINOTEK.
http://mars.arbicon.ru

CnpaBounas npaBoBas cucrema Koncynsrantlnroc.

ConepXHUTCS  OrPOMHBI  MacCHB  CIPAaBOYHOH IPaBOBOW  HMH(OPMAIMH, POCCHICKOE
U PETHOHAJIBHOE  3aKOHOJATENbCTBO, CyA€OHYI0  NIPaKTHKY, (UHAHCOBBIE U KaJpOBBIC
KOHCYIIBTAllNU, KOHCY/IBTAIIMH I OFO/UKETHBIX OpraHM3alnii, KOMMEHTapuHu 3aKOHOAATENbCTBA,
bopMBI JOKYMEHTOB, MPOEKThl HOPMATHUBHBIX IPABOBBIX AaKTOB, MEXIYHApOAHBLIC IPaBOBBIE
aKThl, IPABOBbIE AKTHI, TEXHUUECKHE HOPMBI U ITPaBUIIA.

http://www.consultant.ru

7. @OHJ] OHEHOYHBIX CPEACTB IJI5I TEKYIIEI'O KOHTPOJIA U
INPOMEXYTOYHOU ATTECTALIUA

7.1. [TactiopT oH/Ia OLIEHOYHBIX CPEACTB.

[Tpu mpoBeAeHUM TEKYIIEr0 KOHTPOIS M MPOMEXKYTOUYHOH aTTecTaluy MO JAMCLHUILIIMHE
(momymio) «MarepuanoBeeHHE»  MIpoBepseTcs  CHOPMUPOBAHHOCTH y  OOydarOIIMXCS
KOMITETEHIMH, YKa3aHHBIX B pa3jeie 3 HacTOsIIed MPOrpaMMbl. DTAmHOCTh (HOPMUPOBAHUS
JAHHBIX KOMIETCHIIMHA B TPOILIECCE OCBOCHHS OOpa30BaTEILHOW IMPOTPAMMBI OIPEICIISICTCS
MOCIIeI0BATEIbHBIM OCBOCHUEM JAUCIMILINH (MOIYJCH) U MPOXOXKICHUEM MPAKTHUK, a B IIpoliecce
OCBOCHUS JUCHUUIUIMHBI (MOIYNSI) — TMOCIENOBATEIbHBIM JOCTH)KEHUEM PE3YJIBTATOB OCBOCHUS

COACPIKATCIIBHO CBA3AHHBIX MCKIAY co0o Pa3aciioB, TEM.

Ta6aumna 6.
CooTBeTCcTBHE H3yYa€MbIX Pa3i€jioB, PE€3yJbTaTOB Oﬁy‘lel-[l/lﬂ H OICHOYHLIX CPECJIACTB
No Kon
H; Kontponupyemsie pa3neisl TUCITUTITHHBI KOHTPOJIUPYEMO Haumenosanue
I (Momysst) 1 KOMIIETEHLIUU OLICHOYHOI'O CpPE/ICTBA
(KOMTIETeHITHIA)
1 TEMA 1. KJTACCHOHKALIMA U CTPYKTYPA OIIK-5,7, TIK-2 | 1. Bompocsr ajs cobecenoBanus
MATEPHAJIOB
2 TEMA 2. MexaHn4yeckue CBOMCTBa METaJIIOB OIIK-5,7, TIK-2 1. B
. Bormpocs! st cobecenoBanust
3 TEMA 3. JIECOPMALIVS U PA3PYIIIEHUE OIIK-5,7, TIK-2 | 1. Bompocsr ajs cobecenoBanus
METAJIJIOB 2. IlpaxTrueckoe 3alaHue sl TPYHIIOBOM
paboThI
4 TEMA 4. ©OPMUPOBAHUE CTPYKTYPBI OIIK-5,7, TIK-2
1. Bompocs! amst cobecenoBaHust
METAJUIOB ITPM KPUCTAJUTA3ALIAN
5 TEMA 5. CTpyKTypa 1 CBOICTBa CIIJIaBOB OIIK-5,7, TIK-2 | 1. Bompocsr ajst cobecenoBanus
2. IIpakTnueckoe 3a/laHue JUISL
VHJVBUAYAIbHON pabOThI
6 TEMA 6. XKeie30 u ero cruiaBbl OIIK-5,7, TIK-2 | 1. Bompocsr st cobecenoBaHus
2. [IpakTuueckoe 3a7aHue s
WHAWBUIYAIEHOU pabOTHI
7 TEMA 7. Tepmuueckast 06pabaoTka cTamu OIIK-5,7, TIK-2 | 1. Bompocsr st cobecenoBaHus
2. [IpakTuueckoe 3a7aHue IS
WHAWBUAYAIEHOU PabOTHI
8 TEMA 8. Merammnueckrne KOHCTPYKIIMOHHBIE U OIIK-5,7, TIK-2 | 1. Bonpocs miist cobecenoBanus
MHCTPYMEHTAJIbHbIE MaTEpUaIb 2. IIpakTnueckoe 3a/laHue JUISL
WHIUBUIYAIEHOU pabOTHI
9 TEMA 9. LIBeTHbIE METAJUIbI U CILIABBI OIIK-5,7, TIK-2 1.B
. Bormpocs! st cobecenoBanust
10 | TEMA 10. HemeTammnueckue OIIK-5,7, TIK-2
1. Bompocsl amst cobecenoBaHus
KOHCTPYKIIMOHHBIC MaTCPpHUaJIbI



http://mars.arbicon.ru/
http://www.consultant.ru/

7.2. Onucanue nokas3arenaeil 1 KpUTepUeB OLIEHUBAaHUS KOMIIETEHIIMN, OTIMCAHUE ILIKAJ

OLICHUBAHUS
Taoauma 7
Iloka3arean oneHMBaHMs Pe3yJILTATOB 00y4eHHsI B BU1e 3HAHUI

Ilxana Kpurepuu onenuBanus
OLICHHUBAHUA
5 JEeMOHCTPHPYET TITyOOKOe 3HAHME TEOPETUIECKOrO Marepuaja, YMEHHe 00OOCHOBAaHHO HM3IIararh
D — CBOH MBICJIN 110 O6Cy)K,HaeMBIM BOHpOC&M, CHOCO6HOCTL IIOJIHO, HpaBI/IHBHO nu
apTyYMEHTHPOBAHHO OTBEYATh HA BONPOCHI, IPUBOJUTD IPUMEPHI
4 AEMOHCTPUPYET 3HAHHUE TEOPETUUCCKOTO Marepuaja, €ro mocCJI€O0BaTECIIbHOE W3JIOKECHUE,
XOpOmIo» CIIOCOOHOCTh TIPUBOAWTH IMPHUMEPHI, JOIYCKaeT CAMHWYHBIC OIMIMOKH, HCIIPABIsieMbIe IOCTE
3aMCYaHUA npenoz[aBaTeJm
3 JEeMOHCTPHPYET HETONHOE, (pparMEeHTapHOE 3HAHWE TEOPETHUYECKOTO Marepuana, Tpelyromiee
«y,[IOBJICTBOpI/ITe HaABOJALIIUX BOHpOCOB npenonaBaTen;I, ﬂonycxaeT CyIJ.IeCTBeHHLIC OH.II/I6KI/I B €I0 HM3JI0OKCHUMU,
JIBHO» 3aTPYAHSCTCA B IPUBCACHUN ITPUMEPOB U (l)OpMyJ'II/II)OBKe BBIBOJOB
2 ACMOHCTPUPYCT CYHICCTBCHHBIC HpO6eJ’ILI B 3HAHUU TCOPCTUYCCKOI0O Marcpuajia, HE CHOC066H
«HCYAOBJICTBOpHU €ro M3JIOKUTb MU OTBCTUTHL HA HABOAAIIMEC BOIIPOCHI IMpCHoJaBaTeiisi, HEC MOXCT IPUBCCTHU
TEJIbHO» MPUMEPEI
Tabaunua 8
Iloka3aresn OllecHUBAHMS Pe3y/JIbTATOB 00y4eHUs B BHe YMEHHUI M BJIAIeHUI
[lxana Kpurepuu onieHuBanust
OLICHHBAaHUS
5 ACMOHCTPUPYCT CHOCO6HOCTL MPUMCHATHL 3HAHUC TCOPECTUYCCKOIO MaTepuajia Mpu BbIITIOJIHCHUN
S — SaZ[aHHﬁ, MOCJCA0OBATCIIbHO U MPABUJIBHO BBINOJHACT 3adaHUs, YMCECT O6OCHOBaHHO Hn3JjiaraTtb
CBOHU MBICJIM U O€JIaTh HCO6XO,Z[I/IMBIG BBIBOJbI
ACMOHCTPUPYCT CHOCO6HOCTL MPUMCHATH 3HAHUC TCOPECTUYCCKOIO MaTepuajia Mpu BbIITOJIHCHUN
4 SaHaHHﬁ, IIOCJICAOBATCIIBHO U HpaBI/IJ'H)HO BBIMNOJIHACT 3aJaHusd, yMeeT O6OCHOB3HHO Hn3jiaratb
((XOpOIlIO)) CBOU MBICJIU U OcJ1aTh HCO6XO£[I/IMI>IG BBIBO/bI, ILOHyCKaeT CAUHUYHBIC OIHI/I6KI/I, I/ICHpaBHHeMbIe
T10CJIC 3aMC€YaHs NpEroaaBaTeisd
3 IleMOHCTpI/IpyeT OTACIBbHBIC, HCCI/ICTeMaTI/ISI/IpOBaHHI)Ie HaBbII‘(’I/I, HC CHOCO6eH l'[pI/IMeHI/ITI)
3HAHUC TeOpeTI/I‘IeCKOI‘O MaTepI/Iana HpI/I BBITIOJTHCHUHN 3aJ1aHUH, HCIBITHIBACT Sany}IHeHI/IH nu
«YOOBJICTBOPUTE o
TILHOY )Z[OHyCKaeT OI_HI/I6KI/I HpI/I BBINIOJTHCHUW 3aJaHHM, BBIIIOJHACT 3aJaHUC HpI/I IIOACKA3KEe
npenoiaBaTe’isi, 3aTpyAHseTcs B JOPMYIHUPOBKE BBIBOJIOB
2 HEC CHOCO6eH HpaBI/IHLHO BBITIOJIHUTH 3aJaHUC
«HCYHAOBJICTBOpH

TCIBHO»»

7.3. KoHTpo/ibHBIC 3aJaHMsl M HHbIE MaTepHajbl, He0OXOAMMBbIe I OLEHKH
pe3yJbTaToB 00y4YeHHs MO JUCHHUILIHHE (MOLYII0)

Bonpocsl 1151 codecenoBanus (YCTHOTO OIpoca)

no qucuuiuinHe «Marepuanosenenue. TexH0JI0rusi KOHCTPYKIMOHHBIX MATEPHAJIOB»
Tema: «MeTaJL1bl ¥ CIIJIABBI»
1. U300pa3urte KpuCTAIIMUECKUE PEIIETKH JKele3a U TUTaHa.
2. [lepeuncnure AePeKThl KPUCTAITUNIECKOTO CTPOEHUSI MaTEpHAIIOB.
3. PacckaxuTe, Kak IPOMCXOAUT IIPOLECC IEPBUYHON KPUCTAIIIM3ALUN METAJUIOB.
4. Onpenenute, OT YETO 3aBUCUT BEIMYHMHA 3€PHA B METAJJIAX M CILIABAX.
5. OOBsAcHHUTE, YTO TaKOe BTOPHYHAS KPHUCTAIIM3AIMSg U B KaKUX CIIydasX OHa MPOTEKaeT B
METaJUIMYECKUX CIUIABAX.
6. YKaxxuTe, IpU KakuX YCIOBHSIX MPOUCXOAUT 00pa3oBaHUE HAKJIeNa B MeTalax.

7. O0BgcHHUTE,

YTO TAaKO€ HAKJICI 1 PEKpHUCTATIIIN3al 1.

8. Pacckakute, KaK BIUSET ropsvas M XOJOAHAs IJacTudeckas nedopMalus Ha CTPYKTYpy U
CBOICTBa MeTaia B TOTOBBIX M3/ETUSX.

9. Ilepeuncianre MEXaHWYECKHE CBOWCTBA MATEPHAIOB, XAPAKTEPU3YIOIIUE WX IPOYHOCTD.
[TpuBenute pacueTHble GOPMYIIBIL.

10. [IpuBenute pacueTHble HOPMYIIBI A ONPEACIICHUS MIIACTUYHOCTH.




Tema: «/IlnarpaMmma coCTOSIHUA KeJ1e30-yIIepoa»
1. Ilepeunciaure onHO(a3HbIE CTPYKTYPHBIE COCTaBJISIOIIUE JKEIE30yIIIEPOIUCTHIX CILIABOB.
[Tonp3ysch quarpaMMoi, yKa)KUTe IPEAEIIbHBIE KOHIIEHTPALMU B HUX yIIEPO/a.
2. Hcnonp3ys auarpaMMy COCTOSIHMS CHUCTEMBI <OKENE30-YINIEpPOA», YKaXKHUTE TeMIleparypy
o0pa3zoBaHus IBYX()a3HBIX CTPYKTYPHBIX COCTABIISIOMIMX U COACP)KaHUE B HUX YITIEpO/a.
3. Onpenenure MUKpOCTPYKTYpY ctanu Y 12 npu temneparype 750° C.
4. ITonp3ysch AMarpaMMOM COCTOSIHUSI CUCTEMBI <GKEJIE€30-YINIEPO», ONPENEIUTE TOUKU A1 U Aj
g ctanu 40.
5. OObsicHUTE XapakTep M3MEHEHHS MEXaHHYECKHX CBOMCTB CTalu NPH YBEIUYECHUU B HEH
COZIep)KaHus yriiepoza.
6. YKa)XuTe IPUUMHBI XJIaJHOJOMKOCTH U KPACHOJIOMKOCTH CTaJIH.
7. Pacckaxkute, Kakylo HHPOpPMAIMIO cojepkar ciuenyrone mapku cramu: Cr3cm, 08, V8,
VI2A.
8. Pacckaxure, kakyro WH(MOpPMAIMIO comep)kaT Mapku cieayromux vyryHoB: CU20, BU60,
K4Y37-12.
9. Ykaxkute BIMSIHUE XpOMa, HUKeJIsl M KPEeMHHMsI Ha CBOICTBa CTalu.
10. O6bsicHUTE, YeM 00YCIIOBIICHBI BHICOKHE aHTH()PUKIIMOHHBIE CBOHCTBA YYTYHOB.
11. JlaliTe cpaBHUTEIBHYIO XapaKTEPUCTUKY CTaJIEH U YYyT'YHOB.

Tema: «OCHOBBI MeTAJUIyPru4ecKoro mNpou3BoACTBA.»
1. M300pa3ure cxemMaTMUeCKUH LMKJI TEPMHUECKOH OOpabOTKHM M YKaKUTE €ro OCHOBHBIE
AJIEMEHTBHI.
2. IlpuBeanTe KiIacCU(PUKALNIO BUIOB TEPMUUECKON 00pabOTKH.
3. OObsicHuUTE CYHIHOCTH (ha30BBIX NPEBPAIICHUM B OTOXKEHHOM M 3aKajJe€HHOM CTad TMpHU
Harpese J0 ayCTEHUTHOTO COCTOSHUS.
4. PacckaxuTe, B YyeM 3aKJIIOYAIOTCA NPEBpAIICHUs] B CTAlU NpU oxjaxjaeHuu. Omnpenenure
0COOEHHOCTH MAPTEHCUTHOI'O NPEBPAIIECHUS.
5. M300pa3ute quarpamMmy H30TEPMHUYSCKOTO TIPEBPAIICHUS ayCTCHHUTA JUIS CTAIH Y 8. YKaKUTE
KPUTHYECKYIO CKOPOCTh OXJIaXKAeHus. 12
6. Onumure cBOMCTBA MPOAYKTOB MEPIUTHOTO MPEBPALLEHUS U MAPTEHCUTA.
7. YKkakuTe Ha3HaAuYeHHe OCHOBHBIX BUJIOB TEPMUUECKOH 00PaOOTKH.
8. OOBsICHUTE CYIIHOCTH MOBEPXHOCTHOM 3aKaJIK TOKAMH BBICOKOM 4aCTOTHI.
9. Ilepeuncnute cranyu, NpUMEHSEMBIE U1 IEMEHTALUU U a30TUPOBaHUS.
10. YkaxxuTe Ha3HAUEHUE 1IEMEHTALlUU U a30THPOBAHUS.

Tema: «HemeTa/uInuecKkne MaTepHaJIbl 1 KOMIIO3HIMOHHbIC MATEPHAJIBI»
1. Onpenenure, 4TO TaKoe IjlacTMacca.
2. OOBsicHUTE MOBE/IEHHUE MJIaCTMACC IPU MOBBIIIEHUH TEMIIEPaTypHl.
3. YkaxuTe, Kakue BEIIeCTBa B POU3BOJCTBE IJIACTMACC MPUMEHSIOTCS B KAUECTBE CBS3YIOIINX,
HAaloJIHUTENEH, IIacTU(PHUKATOPOB, KpacuTeeH.
4. YKkaxuTe NpUMEHEHUE €CTECTBEHHbBIX U CUHTETUYECKUX CMOJI.
5. IlepeuncnuTe, KaKue 1eTaau U3TOTOBIISIOT U3 CJIOUCTHIX TUIACTUKOB.
6. O0BsCHUTE, YTO MPECTABIIAIOT COOOM 2ITaCTOMEpHI.
7. YKa)KHATE COCTaB U CBOMCTBA PE3HH.
8. YKaxuTe OCHOBHBIE HAITOJHUTEININ ITPU COCTABICHUH KPACOK.
9. Onpenennure OCHOBHBIE AIIEMEHTBHI, BXOASIINE B COCTAB MACIISHBIX M OMAJIEBBIX KPACOK.
10. OOBsicHUTE, B YEM 3aKJIFOUAETCSl CPAaBHUTEIbHAS OLIEHKA CBOWCTB JTAKOKPACOYHBIX MOKPBITUH.
11. O6bsicHUTE, KaKHe MPEUMYIIECTBA UMEIOT KJIEEBbIE COCIMHEHHS [0 CPABHEHUIO C IPYTUMHU
BHUJAMH COE€IUHEHUMN.
12. Ykaxure coctaB kieeB. [IpuBenure kiiaccupuKaiuio Kiees.
13. Ilepeuncaute OCHOBHBIE NMPOKIAA0YHBIE MATEPHAIIBI.

TecToBBIC BOIPOCHI VI TEKYIET0 U MTOrOBOT0 KOHTPOJIS MO JUCHHUIINHE
«MarepuajoBejenue. TexH0JIOrHsI KOHCTPYKUMOHHBIX MATEPHAJIOB »

1.1. KOJIMYECTBO ATOMOB, ITPUXOJAIIINXCA HA OIHY




SJIEMEHTAPHVIO SYENKY B OLIK PEIIETKE

1)2

2)4

3)2

4) 4

1.2. KOJIMYECTBO ATOMOB, ITPUXOJAIINXCA HA OJHY
SJIEMEHTAPHVIO SYENKY B I'lTY PEIIETKE

1)2

2)4

1)2

2)4

1.3. KOJIMYECTBO ATOMOB, ITPUXOJAIINXCA HA OJHY
SJIEMEHTAPHVIO SYENKY B I'lIK PELLIETKE

1)23)6

2)44)8

1.4. CIIOCOBHOCTb METAJIJIA OBPA3OBBIBATH PA3HBIE TUIIbI
KPUCTAJUIMYECKUX PEHIETOK

1) anusorpomnus 3) monumMophum

2) TekcTypa 4) U30TPOIHOCTh

1.5. HEPABHOMEPHOCTb CBOMCTB KPVICTAJIJTA B PABJIMYHBIX
KPUCTAJUIOTPAONYECKNX HAITPABJIEHUAX HA3SBIBAIOT
1) nukBamueit 3) TekcTypoit

2) aanzoTponueit 4) momuMophuIMoM

1.6. TUNIOTHOCTbh JUCJIOKALIMIA B M3AEJINN, U3 OTOBJIEHHOM
XOJIOJHON LLITAMIIOBKOU

1) 104 cm-2 3) 1012 cm-2

2) 106 cm-2 4) 102 cm-2

1.7. IE®EKT KPUCTAJUIMYECKOM PELIETKU,
[IPEJICTABJISIONNI COBOI KPAM JIUIIHEM
[TOJIVIUIOCKOCTHU

1) Bakancus 3) rpanuiia O10ka

2) nucnokaius 4) rpaHuiia 3epHa

1.8. TEMITEPATYPA T'OPSIYEN JIEGOPMAILIMU CITJTABOB

1) (0,3 -0,4) T 2) (0,7 — 0,75) Trn

3) (0,1 -0,2) T 4) (0,2 — 0,3) Trn

1.9. MEXAHUYECKOE CBOMCTBO HE 3ABUCHUT OT
CTPYKTYPbI METAJUUIA U OITPEAEJIIETCA CUJIAMUA
MEXATOMHOMH CBSI3U

1)60,2 3)E

2)6 4)

1.10. CIUIAB, OBJIAJAIOLIUI JTYYIINUMU JINTENMHBIMU
CBOHCTBAMU

1) noaBTexTHYEeCKUit 3) TBEPBII pacTBOP

2) HBTEKTHYECKHI1 4) 3a3BTEKTUYECKUN

1.11. CIIUTAB, OBJIAJJAIOIINI BOJIBLIEN )KUJAKOTEKYYECTBIO
1) nosBTEKTHYECKUH 3) IBTEKTUYECKUN

2) TBepbli pacTBOP 4) 3aIBTEKTUUECKUM

1.12. U1 KPUCTAJIUIMYECKOI'O COCTOSAHU A BEILIECTBA
XAPAKTEPHBI

1) KOBKOCTh

2) HalM4yue AAJBHETO MOPsAKa B PACIOI0KEHUN YaCTHI]

3) aHU30TpOMHS CBOMCTB



4) BbICOKasI 2IEKTPOIPOBOJHOCTD

1.13. CIIOCOBHOCTb MATEPUAJIA COITPOTUBJIATHCA
BHEJPEHUIO IPYT'OI'O, BOJIEE TBEPAOI'O, TEJIA
HA3BIBAETCHA

1) npo4HOCTBIO

2) ynpyroctbio

3) BSI3KOCTBIO

4) TBEpJIOCTHIO

1.14. COCTAB U1 KOJIMYECTBO ®A3 B IBY X®A3HbBIX
OBJIACTAX IUATPAMM PABHOBECHU A OITPEJEJIAOT
[10 [TPABUJTY

1) orpeskoB 3) a3

2) 'm66ca 4) Kyprakosa

1.15. XAPAKTEPUCTUKA PELIETKH, OITPEAEJIAIOIIAS YUCIIO
ATOMOB, HAXOJAIINXCSI HA HAUMEHBIIEM PABHOM
PACCTOSAHMU OT JAHHOI'O ATOMA, HA3BIBAETCA

1) 6a3ucom 3) k03 PUIMEHT KOMITAKTHOCTH

2) KOOPIMHAIIMOHHBIM YKCIIOM 4) mapaMeTpoM pelIeTKu

1.16. COCTAB CIIJIABA 13 % Sb + Pb ABJIAETCSA

1) AO3BTEKTUYECKUM 3) IBTEKTHUECKUM

2) XUMUYECKUM COCIMHEHHUEM 4) IBTEKTOUIHBIM

1.17. CBOMCTBO, 3AKJIFOUAIOIEECS B CIIOCOBHOCTH
BEHIECTBA CYHIECTBOBATH B PA3JIMYHbBIX
KPUCTAJUIMYECKUX MOJUOUKALUAX, HASBIBAETCA
1) uzomepueit 3) anuzorponuen

2) uzomopduzmMoM 4) nmomumMophuzMom

1.18. JUHEMHBIMU JJEGEKTAMU KPUCTAJIJIMYECKON
PEINETKU ABJIAIOTCA

1) TpeuuHsbl 3) rpaHULB 3epeH

2) BakaHCHUU 4) TUCITOKAITIH

1.19. YUCTBIE METAJIJIbI KPUCTAJUIN3YIOTCA

1) mpu cHUXKArOIIEH TeMIepaType

2) npu IOCTOSIHHOW TeMITIeparype

3) xapakTep U3MEHEHUs TeMIIepaTyphl 3aBUCUT OT MPUPOJIBI METaIa
4) npu yBeIMUYEHUU TEMIIEPATypbl

1.20. CITIOCOBHOCTBb MATEPUAJIA COITPOTUBJIATBHCA
JIEMCTBHIO BHEIIIHUX CUJI, HE PA3PYIIIASICD,
HA3BIBAETCHA

1) npo4HOCTBIO 3) MIIACTUYHOCTHIO

2) Bsa3kocThio 4) TBepaocTriol.1. KOJIMYECTBO ATOMOB, ITPUXOAAIINXCA HA OJHY
SJIEMEHTAPHVIO SYEMKY B OLIK PEIIETKE

1)2

2)4

3)2

4) 4

1.2. KOJIMYECTBO ATOMOB, ITPUXOAAIINXCA HA OJHY
SJIEMEHTAPHVIO SYEMKY B I'lTY PEIIETKE

1)2

2)4

1)2

2)4

1.3. KOJIMYUECTBO ATOMOB, ITPUXOAAIINXCA HA OJHY



SJIEMEHTAPHVIO SYENKY B I'lIK PEILIETKE

1)23)6

2)44)8

1.4. CIIOCOBHOCTb METAJIJIA OBPA30OBBIBATH PA3HBIE TUIIbI
KPUCTAJUIMYECKUX PEHIETOK

1) anuzoTpornus 3) moauMophusm

2) TexcTypa 4) U30TPOIHOCTh

1.5. HEPABHOMEPHOCTb CBOMCTB KPVICTAJIJTA B PASJIMYHbBIX
KPUCTAJUIOTPAOUYECKNX HAITPABJIEHUAX HA3ZBIBAIOT

1) mukBarmuei 3) TeKCTypoit

2) anuzotponueii 4) momumopduzmom

1.6. TUNIOTHOCTb JUCJIOKALIMI B M3AEJINN, U3TOTOBJIEHHOM
XOJIOJHON LLITAMIIOBKOU

1) 104 cm-2 3) 1012 cm-2

2) 106 cm-2 4) 102 cm-2

1.7. IE®EKT KPUCTAJUIMYECKOM PELIETKU,
[IPEJICTABJISIONUI COBOI KPAM JIUIIHEM
[TOJIVINUIOCKOCTHU

1) Bakancus 3) rpanuiia O10ka

2) nuciokarus 4) rpaHMIia 3epHa

1.8. TEMIIEPATYPA I'OPSIYEN JIEG@OPMAILIMU CITJIABOB

1) (0,3 -0,4) T 2) (0,7 — 0,75) T

3) (0,1 -0,2) Trun 4) (0,2 — 0,3) Trn

1.9. MEXAHUYECKOE CBOMCTBO HE 3ABUCUT OT
CTPYKTYPbI METAJUUIA U OIIPEAEJIIETCA CUJIAMUA
MEXATOMHOM CBSI3U

1)60,2 3)E

2)6 4)

1.10. CIIAB, OBJIAJAIOLINI JIYYILIUMU JIMTEMHBIMU
CBOMCTBAMU

1) nosBTEeKTHYECKUH 3) TBEpABIH pacTBOP

2) HBTEKTHYECKHI 4) 3a3BTEKTUYECKUN

1.11. CILUTIAB, OBJIAJIAIOLINI BOJIBLIEN )KUJAKOTEKYYECTbIO
1) nosBTEKTHYECKUH 3) 3BTEKTUYECKUI

2) TBepabli pacTBOp 4) 3a3BTEKTUYECKUNA

1.12. U KPUCTAJIUIMYECKOI'O COCTOSAHU A BEILIECTBA
XAPAKTEPHBI

1) KOBKOCTh

2) Hanm4Ke ajJbHEro MOpPsIKa B pacloIOKEHUN YaCTHIL

3) aHU3O0TpOMHS CBOMCTB

4) BbICOKAsI 2IEKTPOIPOBOJHOCTD

1.13. CIIOCOBHOCTb MATEPUAIJIA COITPOTUBJIATHCA
BHEJIPEHUIO APYT'OI'O, BOJIEE TBEPJIOI'O, TEJIA
HA3BIBAETCA

1) npodHOCTBIO

2) ynpyrocTbio

3) BS3KOCTBIO

4) TBEpPIOCTHIO

1.14. COCTAB U KOJIMYECTBO ®A3 B JIBYXPA3HbBIX
OBJIACTAX IUATPAMM PABHOBECHU A OITPEJEJIAIOT
I10 ITPABUITY

1) orpeskoB 3) dha3



2) I'n66ca 4) Kypnakosa

1.15. XAPAKTEPUCTUKA PELIETKU, OITPEAEJIAIOIIA S YNCIIO
ATOMOB, HAXOJAIINXCSI HA HAUMEHBIIEM PABHOM
PACCTOSHNU OT JAHHOI'O ATOMA, HA3BIBAETCA

1) 6a3ucom 3) ko3 pUIHEHT KOMITAKTHOCTH

2) KOOPIMHAIIMOHHBIM YUCIIOM 4) mapaMeTpoM pelIeTKu

1.16. COCTAB CIIJIABA 13 % Sb + Pb ABJIAETCSA

1) TOPBTEKTUYECKHUM 3) IBTEKTUUYECKUM

2) XUMHUYECKUM COCJIMHEHHEM 4) 3BTEKTOUIHBIM

1.17. CBOMCTBO, 3AKJIFOYAIOIEECS B CITOCOBHOCTH
BEIIECTBA CYIIECTBOBATH B PA3JIMYHbIX
KPUCTAJUIMYECKUX MOJUOUKALIUAX, HASBIBAETCA
1) uzomepueit 3) anuzorponueit

2) uzoMmopduzmMoM 4) nomumMophuzMom

1.18. JUHEMHBIMU JIEGEKTAMU KPUCTAJIJIMYECKOU
PEIIETKU ABJIAIOTCA

1) Tpeuunsbl 3) rpaHULBI 3€peEH

2) BakaHCUU 4) TUCIOKAIINH

1.19. YUCTBIE METAJIJIbI KPUCTAJUJIN3YIOTCSA

1) nmpu cHUXaroOIIeH TeMneparype

2) npu OCTOSIHHOW TeMIIeparype

3) xapakTep U3MEHEHUs TeMIIepaTypbl 3aBUCUT OT IPUPOJIHI METaIa
4) npu yBeIMUYEHUU TEMIIEPATypPbl

1.20. CIIOCOBHOCTb MATEPUAJIA COITPOTUBJIATHCA
JIEMCTBHIO BHEILIHUX CHJI, HE PASPYIIIASICD,
HA3BIBAETCSA

1) npouHOCTHIO 3) IACTUYHOCTHIO

2) BA3KOCTHIO 4) TBEPIOCTHIO

1.21. TOYEYHBIMU JEPEKTAMU KPUCTAJJIMYECKOM
PEIIETKU ABJIAIOTCA

1) BakaHCuU 3) rpaHUIIbI 3€pEH

2) nucnokanuu 4) mopsl

1.22. YUCTBIE METAJIJIbI KPUCTAJUJIN3YIOTCSA

1) xapakTep U3MEHEHHUs TeMIIepaTypbl 3aBUCUT OT IPUPOJIBI METaIa
2) npu OCTOSIHHOW TeMIIeparype

3) mpu yBeNWYHUBAIOIIEHCS TeMIlepaType

4) pu CHIDKAIOIIIEHCS TeMIIepaType

1.23. CBOMCTBO, 3AKJIIOYAIOIIEECS B 3BABUCUMOCTH
CBOVICTB OT HAIIPABJIEHU S B KPUCTAJIJIE, HASBIBAETCS
1) nonumoppuzmom 3) uzomepueit

2) anmnorpornueit 4) aHU30TPONHEH

1.24. PEKPUCTAJIJIM3ALIMS ITPEJCTABJISIET COBOM

1) nmpouecc popmMupoBaHus Cyo3epeH MpHu HarpeBe
ne(OpMHUPOBAHHOTO METasIa

2) oOpa3oBaHM€e CTPYKTYphI JedhopManuu

3) oOpa3zoBaHKE HOBBIX PaBHOOCHBIX 3€pPEH U3
ne(pOPMHUPOBAHHBIX KPUCTAIIIOB

4) ynpouHeHue MeTalla MPH TIACTHIECKOM J1e(hOpMUPOBAHUN
1.25. HA PUCYHKE INPEJACTABJIEHA JJTUATPAMMA
COCTOSHUA CIUTABA, KOMITOHEHTBI KOTOPOT'O



A —_—  » B

1) 0Opa3yroT XMMHYECKOE COCTOSIHHE

2) IpaKTUYECKH HE PACTBOPUMBI B TBEPJIOM COCTOSIHUU

3) orpaHMYEHHO PACTBOPUMBI B TBEPJOM COCTOSTHUU

4) HEeOrpaHUYEHHO PACTBOPUMBI B TBEPJIOM COCTOSIHUU

1.26. HA PUCYHKE [TIOKA3AHA CXEMA U3MEPEHU A
TBEPIOCTU I10 METOLY

1) bpunenns
2) Bukkepca
3) PokBenna
4) lllopa__

2.1. ®PA3OBBIN COCTAB CIIIABA, COOEPXAIIETO 0,8 % C
[10 MACCE, TP TEMIIEPATYPE 900 °C

1) aycrenur 3) ¢peppuT U IEMEHTHUT

2) ayCTeHMT U HeMeHTHT 4) dheppur

2.2. ®A30BBII1 COCTAB CIUIABA, COIEPXKAIIETO 3 % C,
[TPU TEMIIEPATYPE 900 °C

1) aycrenur 3) neneGyput

2) ayCTeHMT U LeMeHTHT 4) dheppur

2.3. COOEPXXAHUE YTJIEPOIA (IITO MACCE B ITPOLIEHTAX)
B CIUIABE OBTEKTOMJJHOI'O COCTABA



1) 0,8 3) 4,3

2) 2,14 4) 6,67

2.4. CTAJIb, UMEIOUIAA CTPYKTYPY HEPJIMT 1 HEMEHTUT
(BTOPUYHBIN)

1) YBA 3) V10

2) cranb 08km 4) V7

2.5. CTAJIb, UMEIOIIASI MAKCUMAJIBHOE OTHOCHUTEJIBHOE
CYXEHUE

1) crans 10 3) V10A

2) ctanmb 45 4) V8

2.6. CTAJIb, COIEPXXAII[ASI B PABHOBECHO CTPYKTYPE
MAKCHUMAJIBHOE KOJIMYECTBO HEMEHTUTA

1) crans 10 3) V8

2) VIOA 4) VTA

2.7.9YT'YH, B KOTOPOM BECbH YITIEPOA HAXOJUTCS B
CBOBOJIHOM COCTOSAHNU N I'PAOUTHBIE BKIIFOYEHM A
NMEIOT ITNTACTUHYATYIO ®OPMY

1) cepblit mepaUTHBIN 3) KOBKUIA YyT'yH

2) cepslii (heppUTHBIHA 4) BEICOKOTPOYHBIN

2.8. ®PA3OBBIN COCTAB CIIJIABOB, COIEPXKAIIUX > 2,14 % C,
TIOCJIE 3ABEPIIEHMS ITEPBUYHOM KPUCTAJUIM3ALIN

1) ayctenur 3) nenedyput

2) aycTeHHT U 1IeMeHTHT 4) deppur

2.9. YKAXUTE (B IPOUEHTAX) COAEP)KAHUE YIJIEPOIA
B CIUTIABAX, B KOTOPBIX ITPOXOJUT INOJINMMOP®HOE
[TPEBPAIIEHUE

1)0-0,8%3)0-2,14%

2)0-0,02%4)0,8-2,14%

2.10. TIPOLIEHT YIJIEPOJIA (IT0 MACCE) B ITOCJIEJHEM KAIIJIE
KUIKOM ®A3BI ITPU KPUCTAJJIM3ALIMU CTUJIABA
COJJEPXXALIETO 4 % YTJIEPOIA

1) 4% 3) 6,67 %

2)4,3%4)214%

2.11. ®A3bI U3 KOTOPBIX COCTOUT JIEAEBYPUT

(ITPU TEMITEPATYPE 900 0C)

1) peppura u ayctenura 3) aycTeHUTa U LIEMEHTHUTA

2) ¢epputa u iemenTuTa 4) aycteHuTa u eppura

2.12. VKAXUTE MAPKY KAYECTBEHHOI KOHCTPYKIIMOHHOM
CTAJI1

1) crans 30 3) Y7A

2)Ct34) VY10

2.13. KOJIMYECTBO VYTJIEPOJA, HAXOIAIIEI'OCA B
OEPPUTHOM CEPOM UYT'YHE B CBA3AHHOM COCTOAHUN
1) menee 0,02 % 3) 2,14 %

2)0,8%4)3,0%

2.14. IBA TPEX®A3HBIX ITPEBPAIIEHIA ITPOXOAAT B
CIUTABAX, COOEPXAIIUX ... YIJIEPOOA

(ITO MACCE B ITPOLIEHTAX)

1) > 0,8 % 3) > 0,006 %

2)>2,14%4)>0,02%

2.15. CTPYKTVYPA CIUUIABA, COOEPXXALEI'O 0,005 % YTJIEPOJA
(IT0O MACCE), [TPU KOMHATHOM TEMITEPATYPE



1) depputHas 3) dbeppuTO-IIEMEHTHTHAS

2) pepputo-niepnuTHas 4) IepaAUTHAS

2.16. KOJIMYECTBO IIEPJINTA B PABHOBECHOM CTPYKTYPE
CTAJIN 40

1) 40 % 3) 50 %

2) 25 % 4) 60 %

2.17. ®A3OBBII COCTAB CIUIABOB, COJIEPXKAIUX > 0,006 % C,
TP KOMHATHOM TEMITEPATYPE

1) deppur 3) dbeppur u nepiut

2) beppuT U 11IeMEHTHUT 4) ayCTEHUT

2.18. ®A3bI, U3 KOTOPLIX COCTOUT JIEAEBYPUT
[IPEBPAILIEHHBIN

1) pepput u aycTeHUT 3) ayCTEHUT ¥ LIEMEHTUT

2) beppuT U 11eMEHTHUT 4) IEMEHTHUT

2.19. CTAJIb UMEET MAKCHUMAJIbHBIN ITPEJIEJI IIPOYHOCTU
1) Y8A 3) crans 20

2) cranb 08kn 4) crans 40

2.20. MAPKA KOHCTPYKIIMOHHOM CTAJIM OBLIKHOBEHHOI'O
KAYECTBA

1) crans 10 3) V10

2) Crl 4) crans 30

2.21. MAPKA UHCTPYMEHTAJIBHON BbICOKOKAYECTBEHHOM
CTAJIN

1) crans 30 3) Y7A

2)Cr34) V8

2.22. KAYECTBO CTAJIN 3ABUCHUT OT

1) conepxkanus yrieposa 3) criocoda pacKUCICHHs

2) conepskanus cepsl u hochopa 4) comepikaHus MapraHia

2.23. CTAJIb, UMEIOIIAA MUHUMAJIBHYIO TNIACTUYHOCTD
1) V10 3) crans 3

2) ctanb 10 4) crans 50

2.24. COAEPXXAHUE YIJIEPOJA B ITEPJIMTHOM CEPOM UYT'VHE
B CBA3AHHOM COCTOSHWHA

1) 104 % 3) 2,14 %

2)0,8%4)43%

2.25. MAPKA PECCOPHO-TIPYKMHHOI CTAJIN

1) V8A 3) crans 08mc

2) ctanb 70 4) Y10

2.26. MAPKA YIIVUIITAEMOU KOHCTPYKIIMOHHOM CTAJIN

1) V8A 3) cranb 45

2) ctanb 80 4) V10

2.27. MAPKA IEMEHTYEMOI KOHCTPYKIIMOHHOM CTAJIN
1) V8A 3) cranb 15

2) cranb 60 4) cranb 45

2.28. COOEPXXAHUE YTJIEPOJA (ITO MACCE B ITPOIIEHTAX) B
CIUTABE 3BTEKTONJHOI'O COCTABA

1)0,8% 3) 4,3 %

2) 2,14 % 4) 0,02 %

2.29. CTAJIb, UMEIOIIA 1 MAKCHUMAJIbHBIN ITPEJIEJ
[TPOYHOCTHU

1) V8A 3) crans 20

2) cranp 08kn 4) C13



2.30. POPMA I'PA®UTA B UYT'YHE MAPKU KY30-6

1) mapoBuaHast 3) XJIONbEBUTHAS

2) nnactuH4aras 4) BepMUKYJsipHas

2.31. CTAJIb, PEKOMEHAYEMAS 1JIA U3IOTOBJIEHUA OCU
1) crans 10 3) V8

2) craib 45 4) C12

2.32. CIIOCOB ITOJIYYEHU S LIAPOBU/IHOM ®OPMbI TPAGUTA B
BBICOKOITPOYHOM UYI'VHE

1) BBenenue kpemMHusi 3) OT)KUTroMm OeJioro yyryHa

2) mopudumpoBaHue 4) BBEJICHNUE CEPI

2.33. KPUTUYECKAA TOUYKA TTIOJIMMOP®HOTI'O ITPEBPAILIEHU A
KEJIE3A

1)A3)G

2)S4)E

2.34. BPEJJHOE ABJIEHUE, PASBBUBAIOIIEECS 1U3-3A
[TOBBIIHEHHOI'O COAEPKAHU S ITPUMECH CEPBI B CTAJIU
1) ropsiueIoMKOCTh (KPaCHOJIOMKOCTB) 3) 00pa3yroTcs (IIOKSHBI

2) XJIaTHOJIOMKOCTb 4) XPYIKOCTb

2.35. BPEJHOE ABJIEHUE, PASBBUBAIOIIEECS 1U3-3A
COIEPXAHUS TPUMECHU ®OCDOPA B CTAJIN

1) ropsiYeIoOMKOCTh (KpaCHOJIIOMKOCTh) 3) 00pa3yroTcst (pjIOKEHBI

2) XJIaJTHOJIOMKOCTb 4) XPYIKOCTb

2.36. BIIMSIHUE ®OCDOPA HA JIMTEMHBIE CBOMICTBA UYT'YHA
1) yxyauraer 3) He MEHSIET

2) ynyuiiaer 4) 3HaU€HUS HE UMEET

2.37.4YYI'YH PEKOMEHAYETCA UCIIOJIb3OBATH
[IPEUMYILIECTBEHHO JUUIS U3AEJINI, PABOTAIOILINX HA

1) pactsixenue 3) cxema HarpyXeHus 3SHAYCHHsI HE UMEET

2) cxarue 4) u3ruo

2.38. TPA®UT B UYT'YHE UMEET BEPMUKVIIAAPHYIO
“UEPBEOBPA3ZHYIO” ®OPMY

1) K430-6 3) UBI'30

2) BU100 4) CU25

2.39. ITIPEJIEJI [IPOYHOCTU LIEMEHTYEMOM CTAJIA

1) 100 MITIa

2) 350 MIla

3) 500 MIla

4) 700 MIIa

2.40. [TIPEJIEJI [IPOYHOCTU YIIYUIIAEMOM KOHCTPYKIMOH-
HOU CTAJIN

1) 100 MITa 3) 550 MIla

2) 350 MIIa 4) 1000 MIla

2.41. IIPEJEJI [IPOYHOCTH BBICOKOITPOYHOI CTAJIU

1) 650 MIIa 3) 1300 MIla

2) 1000 MITa 4) 100 MITa

2.42. MAPKA KOHCTPYKIIMOHHOM CTAJIM OBBIKHOBEHHOI'O
KAYECTBA

1) crans 30 3) 30XI'T

2)C134) V8

2.43. MAPKA KAYUECTBEHHOI KOHCTPYKIIMOHHO! CTAJIN
1) V7 3) crans 30

2) Ct34) V10A



2.44. MAPKA KAYUECTBEHHOU KOHCTPYKILIMOHHO
LIEMEHTYEMOM CTAJIU

1) crans 10 3) crans 45

2) C13 4) cranb 50

2.45. MAPKA KAYECTBEHHON KOHCTPYKLIMOHHOU
VIIYUITAEMOM CTAJIN

1) crans 10 3) crans 45

2) C13 4) cranp Y7

2.46. MAPKA MHCTPYMEHTAJIbHOI BEICOKOKAYECTBEHHOM
CTAJIN

1) crans 10 3) crans 45

2) VIOA 4) V7

2.47. KOJIMYECTBO “TOPU30HTAJIbHBIX ITJIOIAIOK”
HA KPMBOM OXJIAXKJIEHU S CITJIABA XKEJIE3A C 1 %C

1) onna 3) ne Oyner

2) nBe 4) Tpu

2.48. KOJIMYECTBO “TOPU30HTAJIbHBIX ITJIOIAIOK”
HA KPMBOW OXJIAXKJIEHU S CITJIABA XEJIE3A C 5 %C

1) onna 3) He Oyner

2) nBe 4) Tpu

2.49. KOJIMYECTBO “TOPU30HTAJIbHBIX ITJIOIAIOK”
HA KPMBOM OXJIAXKJIEHU S CITJIABA XXEJIE3A C 0,01 %C
1) onna 3) He Oyner

2) nBe 4) Tpu

2.50. KOJIMYECTBO “TOPU30HTAJIbHBIX ITJIOIAIOK”
HA KPMBOW OXJIAXKJIEHU S CITJIABA XEJIE3A C 0,005 %C
1) onna 3) ne Oyzer

2) nBe 4) Tpu

2.51.YKAXUTE CTAJIb, CTPYKTYPA KOTOPOH B
PABHOBECHOM COCTOAHWU, COCTOUT U3 50 % OEPPUTA
" 50 % ITEPJIUTA

1) crans 40 3) Cr15

2) cranb 50 4) V7A

2.52. OTJIMYUE JIEAEBYPUTA OT JIEAEBYPUTA
[MPEBPAIIEHHOI'O

1) cogepxanue yriepoza 3) TOJIBKO TeMIleparypa CyIIeCTBOBAHHUS
2) da3oBsIii cocTaB 4) conepkaHUE CEPhI

2.53. TEXHOJIOTUYECKOE CBOMCTBO, ITIPUCVYIIEE
ABTOMATHbBIM CTAJIAM

1) xopoIas mTamMImyeMocCTh

2) xoporas 00padbaTeIBAEMOCTh PE3aHUEM

3) xopoluasi CBapuBaeMOCTb

4) xopoasi IIaCTUYHOCTh

2.54. JIVUIIVIO LITAMITYEMOCTb UMEET CTAJIb MAPKU
1) crans 10 3) V7

2) cranb 40 4) crans 60

2.55. YYT'YHBI, ITOJIVUHAEMbBIE MOJAND®UITPOBAHWUEM
1) xoBkue 3) Oenble U rpagUTU3NPOBAHBIE

2) BBICOKOTIPOYHBIE U BEPMUKYIISIpHBIE 4) cepble

2.56. ECJIM OTHOLIEHUE JJIMHBI TPAOVMTHOI'O BKJIFOYEHHW A K
EI'O HIMPUHE BOJIBILE 10, TO UYT'YH

1) cepslii 3) KOBKUH



2) BEpMUKYJIIPHBIN 4) BBICOKOIIPOUHBIH

2.57. MAPKA CTAJIM, ICTIOJIB3YEMOM J1J151 JINThS

1) crans 20J1 3) V9

2) cranb 60 4) Y7A

2.58. CTAJIb, UMEIOIIA ST CAMBII HU3KUI [TOPOT
XITAIHOJIOMKOCTHU

1) V10 3) crans 10

2) cranb 60 4) Y7A

2.59. MAPKA JINTEMHOU CTAJIN

1) JI70 3) Crans 60

2)25]14) Y10

2.60. MAPKA CTAJIW JIJISI U3TOTOBJIEHU S CBAPHOU
KOHCTPYKIINU

1)Cr23)V7

2) Cr 1kn 4) cranb 60

2.61. HU®PA B MAPKE CTAJIU C13

1) conepkanue yraepoza 3) mpenen IpoYHOCTH

2) Homep ciiaBa 4) copepKaHue cepbl

2.62. IUD®PA B MAPKE CTAJIN 30

1) coneprkanue yrinepoaa 3) npenei NpoyHOCTH

2) HoMeD cIuiaBa 4) copepKaHue Cephbl

2.63. IUDPA B MAPKE CITJIABA CY30

1) conepxkanue yriaepoza 3) mpenen IpodHOCTH

2) Homep ciuiaBa 4) coneprxkanue dochopa

2.64. KPUTEPUI, 110 KOTOPOMY CTAJIU JEJIAT: HA CTAJIA
OBbIKHOBEHHOI'O KAUECTBA, KAYECTBEHHBIE U
BBICOKOKAYECTBEHHBIE

1) conep>xanue yraepoaa 3) npees IpoyHOCTH

2) conepxanue cepsl U pochopa 4) conepkaHue KPeMHUS
2.65. COAEPXAHME YTJIEPOJA B UYT'YHE

1) 6omee 2,14 % 3) ot 0,8 10 2,14 %

2) menee 2,14 % 4) 6onee 4,3 %

2.66. ITEPJIUT — OTO

1) TBepbIi pacTBOp 3aMeEIEHUs

2) XUMHUYECKOE COCTMHEHUE KeJe3a C yIIepooM

3) cmech eppuTa 1 IEMEHTUTA

4) TBepbIil pacTBOp BHEAPEHUS

2.67. B BEJIBIX UYT'YHAX ITPM KOMHATHOW TEMITEPATYPE
YIJIEPOA COAEPXXUTCS B BUJE

1) nnactunvaroro rpadura 3) X10nbeBUAHOTO Tpadura

2) moOynsipHoro rpaduta 4) IeMeHTHUTa

2.68. COAEPXXAHME YTJIEPOJA B CPEJHEVYTJIEPOAUCTBIX
CTAJIAX COCTABJIIET

1) (0,25 -0,60) % 3) (0,60 — 0,80) %

2) (0,10 -0,30) % 4) (0,80 — 1,20) %

2.69. JINHNUA ABCD JJUATPAMMBI #XKEJTE30-LIEMEHTUTY —
OTO JIMHUA

1) nukBuayC 3) IBTEKTOMIHOTO IPEBPAIICHUS

2) conuayc 4) 3BTEKTUYECKOTO MTPEBPALLICHUS

2.70. T1O COAEPXXKAHUIO YIJIEPOJA MHCTPYMEHTAJIbHBIE
CTAJIA ABJIAKOTCA

1) BBICOKOYTIIEPOTUCTHIMHU



2) 6e3yrIepoIuCThIMUA BEICOKOJIETHPOBAHHBIMU

3) HU3KOYTIIEPOIUCTHIMHU

4) cpeaHeyIrIepOAUCTBIMU

2.71. AMATPAMMBI COCTOSAHUA IBY XKOMITIOHEHTHBIX
CUCTEM CTPOSAT B KOOPINMHATAX

1) Bpemst — coctaB 3) Temreparypa — COCTaB

2) CKOpPOCTb OXJIAXJIEHUS — cOCTaB 4) TemIeparypa — BpeMs

2.72. TIPU TEMIIEPATVYPE 11470 C B CUCTEME
XKEJIE30-UIEMEHTUTYH ITPOUCXOINUT

1) sBTEKTHUYECKOE MTPEBpAILICHHE

2) HBTEKTOUIHOE MTPEBpALCHHE

3) oOpa3oBaHuEe BTOPUYHOTO [IEMEHTUTA

4) obpazoBanue deppura

2.73. CTAJIb Cr4cn ABJIAAETCA

1) cTanpio OOBIKHOBEHHOTO KauecTBa 3) 0C000 BRICOKOKAYECTBEHHOM
2) KaueCTBEHHOH 4) BICOKOKaY€CTBEHHOMN

2.74. IIPUMECBH, BBI3bIBAIOIIA S XJIAJJTHOJIOMKOCTbB CTAJIU, OTO -
1) docdop 3) cepa

2) maprasern| 4) KpeMHHH

2.75. CIIJIAB MAPKHU CY30 ITPEJICTABJISIET COBOM

1) cranp yrnepoauctyto, cogepxantyto 0,3 % yriepona

2) cepblii YyTYH C MUHUMAJIbLHBIM 3HAYCHHEM ITPEJIeNia MPOTHOCTH
nipu pactskenuu 300 MITa

3) cepblil UyryH ¢ MUHUMAaJIbHBIM OTHOCUTENBHBIM yuinHeHueM 30 %
4) cepslii 4yT'yH C comepkanueM yriuepoaa 3 %

3ajaHus K MHAMBUAYAJIbHOM padoTte

Bapuanr 1

1. BplueptuTe aMarpaMMy COCTOSIHUSL CHCTEMBI CBUHELl — o0J0oBO. Onumwure
B3alMO/IEWCTBUE KOMIIOHEHTOB B JKHJKOM U TBEPAOM COCTOSHUSAX. YKAKUTE CTPYKTYpHbIE
COCTaBJISIIOIME BO BCeX OONACTAX JuarpaMMmbl cocTosHus. OmnpenenuTe KOoJIM4eCTBEHHOE
cooTHOLIeHHEe (a3 M MX XUMHUYECKUH COCTaB B CEpeIuHE TEMIIepaTypHOro HWHTEpBaja
NepBUYHON KpucTam3anuu cmasa ¢ 10% Sn (Ilpunnoxenue A).

2. BoluepTuTe nuarpaMMy COCTOSIHMSI JK€JI€30 — KapOuJl xKele3a, YKaKUTE CTPYKTypHBIE
COCTaBJISIIOIME BO BCEX OOJIACTAX AUArpaMMbl, ONUILIUTE MPEBPALEHUs M MOCTPOUTE KPUBYIO
OXJIAKIEHMS JJIs cIiiaBa, copepxaiero 5,0% C. Cxemarnuecku U300pasuTe MUKPOCTPYKTYPY
3TOTO CIUIaBa MpU KoMHaTHOM Temneparype ([Ipunoxenue b).

3. Ha3zHaubTe pexuM 3aKajiku U OTHycKa [adepa, N3roTOBIEHHOTO U3 CTaIH
V7. IlpuBeaure rpapuk TepMHUUECKON 0OpPaOOTKU U CTPYKTYpPY MOCIIE 3aKaJIKU U MOCIe OTITyCKa.
Onummre, Kak U3MEHATCS CBOMCTBA CTaJIM MOCIE OTIYCKA.

4. Pacmmdpyiite MapouHblii coCcTaB cTanel M KiacCU(UIUPYHTE MX MO HAa3HAUYEHHIO:
C10; 08kmm; A12; 10XCH/; IX4; V7; 9XBI'; P18. B xakux U3 3TUX cTajneil Majioe CoaepKaHue
ymiepoaa? VYKaKuTe, KaKHE€ M3 IPUBEACHHBIX CTaled OTHOCATCA K HU3KOJIETHPOBAaHHBIM.
Pacum¢pyiite mapku 4yryHOB U yKaxkute Bun rpadura: CU15; BU35; KU30-6.

5. Pacumpyiite MapouHblii cocTaB LBETHBIX cruiaBoB AMi; AK7; J11; J196;

JI090-1; bpO®6,5-0,4; bpO17114C4; b88. Kakasg u3 ykazaHHBIX JaTyHEld WMEET Ha3BaHHE
«MOpCKas JIaTyHb», «ToMnak»? ONUIINTE BIUSHUE [IMHKA HAa CBOICTBA JIaTyHEH.

Bapwanr 2

1. BerueptuTe numarpaMMy COCTOSHHS CUCTEMBI ATIOMUHMN — repmaHuil. Onummre
B3aMMO/IECTBHE KOMIIOHEHTOB B JKUJIKOM U TBEPJAOM COCTOSHUSX. YKAKUTE CTPYKTYpHBIE
COCTaBJISIOIIME BO BCeX OONACTIX AuarpaMmbl cocTosHus. OrmnpenenuTe KOJUYECTBEHHOE



COOTHOIIEHHEe (a3 M HMX XUMHUYECKHH COCTaB B CEpEeIUHE TEMIIEPaTypHOTO HHTEpBaia
nepBUYHON Kpuctaum3anuu ciiasa ¢ 10% Ge (Ilpunoxenue A).

2. Berueptute nuarpaMMy COCTOSTHHSI JKelle30 — KapOua xKele3a, YKaXHUTe CTPYKTypHbIe
COCTaBJISIIOIME BO BCEX OOJIACTAX AUArpaMMbl, ONMILUTE NPEBPALCHUS M MOCTPOUTE KPUBYIO
OXJIQXKJICHHSI IS cIuiaBa, conepxkainero 4,3% C. CxemaTnuecku n300pa3uTe MUKPOCTPYKTYPY
ATOTO CIUIaBa Mpu KoMHaTHOM Temneparype (ITpunoxenue b). 25

3. Ha3naubTe pexuM 3aKajKy U OTIYyCKa BaJjla, U3rOTOBIEHHOro U3 cranu 45. [Ipusenure
rpaduk TepMUYECKO 0OpabOTKU U CTPYKTYpPY MOCIIE 3aKaJIKU U Iocie oTnycka. OnuimuTe, Kak
M3MEHSATCS CBOMCTBA CTaJIM I1OCJE OTIIYCKA.

4. PacimmmdpyiiTe MapoOdHBId COCTaB CTaJed W KIACCH(PUIMPYHTE MX IO Ha3HAYCHUIO:
Crlkm; 10; A20; 15XCH/; LIX6; V8; 7XI'2BM®; P9KS5. Onummre
BIMAHUE 100aBOK XpoMma Ha cBoiicTBa crtanu. Pacmmdpyiite Mapku 4yyryHOB M YKaKUTE€ BH[
rpadputa: CU25; BUY40; KY33-8.

5. Pacmmu¢pyiite MapouHbIii cocTaB 1IBETHBIX cruiaBoB AMr0,5; AK9; J16;

JI90; JIII14K3C3; bpOd6,5-0,15; bpOSH4112; b83. Vkaxkure 061acTi MpUMEHEHUS YKa3aHHBIX
Mmapok. Kakue 13 Hux MOryT ObITh MCIIOJIB30BAaHbI B Ka4yeCTBE aHTU(PHUKIIMOHHBIX MaTepUanoB?
OnuiuTe BIUSHUE 0JIOBA HA CBOMCTBA OPOH3.

Bapwuant 3

1. Bplueprure auarpaMmy COCTOSIHMSI CHUCTEMBl AJIOMUHUM — KpeMHUH. Onummre
B3aUMOJICHCTBUE KOMIIOHEHTOB B JKHUIKOM M TBEPAOM COCTOSHHSX. YKaXHUTE CTPYKTYypHbIE
COCTaBJIAIOIIME BO BCEX OONAcCTSIX JuarpamMmbl cOCTOsHUA. Omnpenenure KoJIMYECTBEHHOE
COOTHOIIEHHEe (a3 M HMX XUMHMUYECKHMH COCTaB B CEpeJUHE TEMIIEPaTypHOTO HHTEpBaa
nepBUYHOM Kpuctaum3anuu crutasa ¢ 10% Si (ITpunoxenne A).

2. Belueptute nuarpaMMy COCTOSTHHSI JKelle30 — KapOuj xKele3a, YKaXHUTe CTPYKTypHbIe
COCTaBJISIFOIME BO BCEX OOJIACTSX OUArpaMMBbl, ONUIIUTE MPEBPALICHUS M MOCTPOUTE KPUBYIO
OXJIXKICHUS AJis ciiaBa, copepxkaiiero 1,0% C. Cxemarnyecku u300pa3suTe MUKPOCTPYKTYPY
3TOro criaBa npu koMHaTHou Temneparype (IIpunoxenue b).

3. Ha3HaubTe pexxuM TepMHuUecKol 0OpabOTKH IIECTEpHHU, U3roTOBIEHHON U3 cramu 60.
[TpuBenute rpaduk TepMuveckoil 0OpabOTKH M CTPYKTYpPY MOCJE 3aKaJIKU U TOCJE OTITyCKa.
Onummre, Kak U3MEHATCS CBOMCTBA CTaJIM I1OCIIE OTITYCKA.

4. Pacumu¢pyiiTe MapouHbIil cocTaB cTajell U KIacCUPUIUPYHTE MX MO Ha3HAYEHUIO:
Crlme; 15; A30; 18XI'T; IMIX9; V9; 5X2MH®; P6MS. Vkaxure uX TNpUMEHEHHE.
Pacumdpyiite Mmapku 9yryHoOB U ykaxute Bua rpadpura: CU30; BU45; KU35-10.

5. Pacumdpyiite mapouHblii cocTaB IBeTHBIX ciutaBoB AMrl; AKI12; J[16; JI8S;
JIL23A6K3M12; bpO®7-0,2; bpO6L16C3; B83C. Cdopmynupyiite OCHOB-HbIE TpeOOBaHMS,
npeabsBIsieMble K aHTU(PPUKLIMOHHBIM MaTepuanaM. YKaKuTe o0lacTH UX MPUMEHEHHUS.

Bapuanr 4

1. Belueptute 1uarpaMMy COCTOSHMSL CHUCTeMbl Meab — cepebpo. Omnummre
B3aMMO/IEWCTBHE KOMIIOHEHTOB B JKUJKOM U TBEPAOM COCTOSHUSAX. YKAKUTE CTPYKTYpHBIE
COCTaBJISIIOIME BO BCeX OONACTAX JuarpaMMbl cocTosHus. OmnpenenuTte KOoJIN4eCTBEHHOE
COOTHOILIEHHE (a3 M HX XUMHUYECKHH COCTaB B CepeuHE  TeMIIepaTypHOro HWHTEpBaja
NepBUYHON KpucTaym3anuu casa ¢ 10% Ag (Ilpunoxenue A).

2. BoluepTuTe nuarpaMMy COCTOSIHHSI JK€J1€30 — KapOuJl xKele3a, YKaKUTE CTPYKTypHBIE
COCTaBJISIOIME BO BCEX OOJIACTAX AUArpaMMBbl, OMUIIUTE MPEBPALCHUS M MOCTPOUTE KPUBYIO
OXJIAXKICHMS JJis cIiiaBa, coaepxkaiiero 3,0% C. Cxemarnyecku U300pa3suTe MUKPOCTPYKTYPY
3TOrO CIIaBa Ipyu KoMHaTHOU Temneparype (IIpunoxenue b).

3. Ha3naubre pexuM TepMHuecKkoil 00pabOTKU MPYKUHBI, U3TOTOBJIEHHON M3 cTayu 75.
[TpuBenute rpadguk TepMUUYecKOil 0OpabOTKM M CTPYKTYpY IOCIE 3aKajKd M I0CJIe OTIYCKa.
Onummre, KaKk U3MEHATCS CBOKWCTBA CTAJIN MTOCHE OTITYCKA.

4. Pacmmdpyiite MapouHblii coCcTaB cTaned M KiacCU(UIUPYHTE MX MO Ha3HAYEHUIO:
Crlcm; 20; A40T; 20XTP; HIX10; Y10; 4X3BM®; P6M3. Vkaxute HX NPUMEHEHHUE.
Pacmm¢pyiite Mapku 4yryHoB U ykaxure Buj rpadpura: CU35; BU50; KU37-12.



5. Pacmmdpyiite MapouHblii cocTaB IBETHBIX cruiaBoB AMrl,5; AKSM2; J18; JI8O;
JIL30A3; BbpO®8-0,3; bpO8L4; bl6. Onumure npupomy YHPOYHEHUS NPU CTAPEHUU
JIOpaJIFOMHHA.

Bapwuant 5

1. Bplueprure JuarpaMmy COCTOSIHMSI CHCTEMBI BHUCMYT — cyppMma. Onumwure
B3aUMOJICCTBHE KOMIIOHEHTOB B JKMJKOM M TBEPJIOM COCTOSHUAX. YKaXUTE CTPYKTYpHbIE
COCTaBJIAIOIIME BO BCEX OONACTSIX Juarpammbl cOCTOsHUA. Onpenenute KOoJIMYECTBEHHOE
cooTHomeHHe (a3 W MX XUMHUYECKUH COCTaB B CEpeIuHE TEMIIepaTypHOro HWHTEpBaja
nepBUYHON KpucTayum3anuu ciasa ¢ 10% Sb (Ilpu-noxenue A).

2. BoluepTuTe nuarpaMMy COCTOSIHHSI JK€J1€30 — KapOuIl xkKele3a, YKaKUTe CTPYKTYypHBIC
COCTaBJISIIOIME BO BCEX OOJACTSX OUArpaMMBbl, ONUIIUTE MPEBPALICHUS M MOCTPOUTE KPUBYIO
OXJIXKICHUs AJis cIiaBa, copepxkaiiero 0,8% C. Cxemarnyecku u300pa3suTe MUKPOCTPYKTYPY
3TOrO CIulaBa Ipyu koMHaTHoU Temneparype (IIpunoxenue b).

3. Ha3naubTe pexuM TepMHUYECKON 00pabOTKHM pe3lla, M3TOTOBJICHHOTO W3 cTanmu Y 12.
[TpuBeautTe Tpaduk TEpMUUYECKOH OOpaOOTKM M CTPYKTYpY IOCIE 3aKajKd M IOCJIE OTIYCKa.
Onuiure, KaKk U3MEHATCS CBOKWCTBA CTAJIM MOCHE OTITYCKa.

4. PacumdpyiiTe MapouHBIid COCTaB CTaleld W KiacCU(DUIUPYHTE MX MO HAa3HAYCHUIO:
Cr2kn; 25; Al12; 25XT'T; IX8; V1l; XBCI'®d; P6MSKS. Onummure mpouecc MOTydeHUs
KOBKOro uyryHa. Kakue U3 3TuX crajieil OTHOCATCA K HU3KOJIErnpoBaHHbIM? Kakue oTHOCATCS K
HU3KOJIETUPOBAHHBIM?

Pactmudpyiite mapku ayryHoB u ykaxute Buj rpaduta: CU15; BU60; KU45-7. Ykaxute
001acT MPUMEHEHHUs KOBKOTO, CEPOTO U BBICOKOIIPOYHOIO UYT'YHA B CYIOCTPOCHUHU.

5. Pacumdpyiite mMapouHblii cocTaB nBETHBIX cruiaBoB AMr2; AK7M2; J(19; JI7S;
JIH40AXK; bpO®4-0,25; bpO3,5117CS5; bH. YkaxuTe cBOMCTBa CTEKJIOIJIACTUKOB U MPUBEAUTE
IIPUMEPBI UX MCIIOJIb30BAHUS.

BapuanT 6

1. Berueprure auarpaMmy COCTOSSHUSL CHCT€Mbl MeAb — HUKenb. Onumwure
B3aMMOJICHCTBHE KOMIIOHEHTOB B JKHJIKOM H TBEPAOM COCTOSHHAX. YKAKUTE CTPYKTYPHBIE
COCTaBIIAIOIIME BO BCEX OONACTSIX JuarpamMmbl cocTosiHUA. Onpenenure KOJIMYEeCTBEHHOE
COOTHOIIEHHEe (a3 M HMX XUMHMUYECKHH COCTaB B CEpeJUHE TEMIIEpaTypHOTO WHTepBaia
nepBUYHON KpucTaum3aiuu criasa ¢ 10% Ni (Ilpu-noxxenue A).

2. Belueptute nuarpaMMy COCTOSTHHSI JKelle30 — KapOua xKele3a, YKaXHUTe CTPYKTypHbIe
COCTAaBIIAIOIIME BO BCEX OONACTAX JUarpamMmbl, ONUIINTE MPEBPAIIECHUS U MOCTPONTE KPUBYIO
OXJIQXKJIEHHs 17 cruiaBa, conepxkaiero 0,4% C. Cxemarnuecku M300pa3suTe MUKPOCTPYKTYPY
3TOrO CIiaBa Ipyu koMHaTHoU Temneparype (IIpunoxenue b).

3. Ha3HaubTe pekuM 3aKajlki U OTIIyCKa OCH, M3roTtoBieHHOW u3 cranu 40. [Tpusenure
rpaguk TepMHUYECKOH 00pabOTKH U CTPYKTYPY MOCIE 3aKaJIKK U Tocie oTnycka. Onuimmre, Kak
M3MEHATCS CBOMCTBA CTaJIM MOCJE OTITYCKA.

4. Pacumu¢pyiiTe MapouHbIil cocTaB cTajell U KIacCUPUIUPYHTE MX MO Ha3HAYEHUIO:
Cr2mc; 30; A20; 25XI'M; HIX15; V12; 9X5B®; P18®2. B kakmx u3 3THUX CTalleil Maloe
conepxkanue yriaepona? Kakue oTHOCATCS K HH3KOJIernpoBaHHbIM? Pacmmdpyiite Mapku
YyT'yHOB U YKakute Bua rpadura: CU25; BU80; KU60-3.

5. Pacumdpyiite MapouHblii coctaB IBeTHbIX cruiaBoB AMr2,5; AK7L9; /1; JI90;
JIO70-1; BbpOLi4-3; BbpOSLSCS; BbC6. Kakas u3 yKa3aHHbIX JaryHEed HMEEeT Ha3BaHUE
«romnak»? OnumuTe BIMSHUE IIMHKA Ha CBOMCTBA JIaTyHeW. ONHIINTE TEpPMOIUIACTUYHBIC
IUIACTMACCHI, ©X 0COOEHHOCTHU M 001aCTh MPUMEHEHUSI.

Bapwnanr 7

1. Belueprure guarpaMMmy COCTOSIHMSL CUCTEMBI KaJiMUH — I1MHK. Onummre
B3aMMOJICICTBHE KOMITIOHEHTOB B JKUJIKOM UM TBEPAOM COCTOSHUSX. YKAKUTE CTPYKTYpHBIE
COCTaBJISIOIIME BO BCeX OONACTSIX AuarpamMmbl cocTosHus. OrnpenenuTe KOTUYEeCTBEHHOE
cooTHomeHHe (a3 M MX XUMHUYECKUH COCTaB B CEpeJuHE TEMIIepaTypHOro HWHTEpBaja
NepBUYHON KpucTaym3anuu cmasa ¢ 10% Zn (ITpunoxenue A).



2. BerueptuTe nuarpaMMy COCTOSTHHSI JKelle30 — KapOua xKele3a, YKaXHUTe CTPYKTypHbIe
COCTaBJISIIOIME BO BCEX OOJIACTAX OUArpaMMbl, ONMILUTE NPEBPALCHHUS M MOCTPONUTE KPUBYIO
OXJIXKJIEHHsI 7S cruiaBa, conepxkaiero 1,3% C. Cxemarnyecku u300pa3suTe MUKPOCTPYKTYPY
9TOTO CIUIABA ITPU KOMHATHOU TEM-
neparype (IIpunoxenue b).

3. Ha3HaubTe peXuM 3aKalkd W OTIyCKa MOJIOTKA, HM3rOTOBICHHOro u3 craiu S0.
[TpuBeaute Tpaduk TEpMUUYECKOH OOpabOTKM M CTPYKTYpY IOCIE 3aKajKd M IOCJIE OTIYCKa.
Onuimre, Kak U3MEHATCS CBOKWCTBA CTAJIM MTOCHE OTITyCKa. 28

4. PacmmdpyiiTe MapouHblii COCTaB CTaleld M KiIacCUPUIUPYHTE MX MO HA3HAYCHUIO:
Cr2cm; 35; A30; 30XI'T; HIX4; V13; 91" 2d; P18D2KEM.

Pacmmmdpyiite Mapku uyryHOB 1 yKaxute Buj rpadurta: CH30; BU100; KU80-1,5.

5. Pacmmudpyiite MapouHblii cocTaB NBETHBIX criaBoB AMr3; AK7; J16; JI6S;
JIL35H2KA; bpOLlC4-4-2,5; bpO4L14C17; BKA. VkaxuTte o0nacTu NpuUMEHEHHUs yKa3aHHbBIX
Mapok. ONUIINTE TEPMOPEAKTUBHBIE IJIACTMACCHI, UX OCOOCHHOCTH U 00J1aCTh IPUMEHEHHUS.

Bapuanr 8

1. Bplueprure numarpaMMy COCTOSHHS CHCTEMBl QIIOMHUHUNA — Meab. Onummre
B3aMMO/IEWCTBHE KOMIIOHEHTOB B JKUJIKOM U TBEPAOM COCTOSHMSIX. YKaKUTE CTPYKTYpHBIE
COCTaBJISIIOIME BO BCeX OOJNACTIX AuarpaMmbl cocTosHus. OrmnpenenuTe KOJUYEeCTBEHHOE
cCOoOoTHOIIEeHHEe (a3 M HMX XUMHUYECKHH COCTaB B CEpPEIUHE TEMIIEPaTYpHOTO WHTEpBaia
nepBUYHOM Kpuctamumsanuu ciasa ¢ 10% Cu (IIpunoxenue A).

2. BoluepTuTe nuarpaMMy COCTOSIHMSI JKEJI€30 — KapOuJl XKele3a, YKaKUTE CTPYKTYypHbIE
COCTaBJISIIOIME BO BCEX OOJIACTAX AUArpaMMbl, ONUIIUTE NPEBPALCHUsS M MOCTPOUTE KPUBYIO
OXJIXKJICHHSI ISl CIuiaBa, conepxkaimero 2,2% C. Cxemarndecku U300pa3uTe MUKPOCTPYKTYPY
9TOro cIuiaBa npu KomMHaTHoi TeMneparype (IIpunoxenue b).

3. Hasnaubre pexuM 3aKkajlku U OTIyCKa 3yOMJa, W3TOTOBJIEHHOIO M3 cTanmu Y8.
[TpuBeaute rpadguk TepMuUyecKoil 0OpabOTKM M CTPYKTYpY IOCIIE 3aKajKd M I0CJIe OTIYCKa.
Onumure, KaKk U3MEHATCS CBOMCTBA CTaJIM I1OCIIE OTIIYCKA.

4. Pacmmmdpyiite MapouHblii cocTaB crajed M KiaccupUUUpyiTe WX MO Ha3HAYECHUIO:
Cr3xkm; 40; A40T; 12XH3A; HIX15CT; Y7A; 9T2®; POKS. Pacmindpyiite Mapku 4yryHOB U
ykaxkute Bua rpadura: CH35; BUY35; KY30-6.

5. Pacmmdpyiite MapodHbId COCTaB UBETHHIX cIaBoB AMr3,5; AK9; JI16; JI66;
JII40C;  BbpOlLlC4-4-4; BbpO16C5; B88. Cdopmynupyiite OCHOBHblE TpeOOBaHUS,
NpeabsBIsieMble K aHTU(QPUKIMOHHBIM MarepHajaM. YKaXHUTe O0JIaCTU HX HIPUMEHEHUS.
OnuiuTe OCHOBHBIE CBOWCTBA U 00JIACTh MPUMEHEHHSI KOPYHIOBOW KEPAMUKH.

BapuanTt 9

1. Belueprure puarpaMMy COCTOSIHMSI CHCTEMBI CBHHELl — cyppMma. Onummre
B3aMMOJICEICTBUE KOMITIOHEHTOB B JKUJIKOM U TBEPAOM COCTOSHUSX. YKAKUTE CTPYKTYpHBIE
COCTaBJISIIOIIME BO BCEX OONACTIX AMarpaMmbl cocTosHus. OrmnpenenuTe KOJUYECTBEHHOE
cooTHOolIeHHEe (a3 M MX XUMHUYECKUH COCTaB B CEpeJuHE TEMIIepaTypHOro HWHTEpBaja
nepBUYHOM KpucTamum3anuu criasa ¢ 10% Sb (Ilpu-noxenue A).

2. BoluepTuTe nuarpaMMy COCTOSIHHSI JK€JI€30 — KapOuJl xKele3a, YKaKUTE CTPYKTypHBIE
COCTaBJISIIOIME BO BCEX OOJIACTAX AUArpaMMBbl, ONUIIUTE MPEBPALCHUS M MOCTPOUTE KPUBYIO
OXJIAKICHMS JJIs cIliaBa, copepxkaiiero 5,5% C. Cxemarnyecku U300pa3suTe MUKPOCTPYKTYPY
3TOrO CI1aBa Ipyu koMHaTHOU Temneparype (IIpunoxkenue b).

3. Ha3HaubTe pexXuM 3aKajkd U OTIyCKa HANMWJIbHHUKA, U3TOTOBJIEHHOIO M3 craimu Y 13.
[TpuBenute rpadguk TepMUUYECcKOl 0OpabOTKM M CTPYKTYpY IOCIE 3aKajKd M I0CJIe OTIYCKa.
Onummure, KaKk U3MEHATCS] CBOMCTBA CTaIM MOCJE OTIYCKA.

4. Pacmmdpyiite MapouHblii cocTaB cTaneid W KiacCU(UIUpPYHTE MX MO Ha3HAUYEHUIO:
Cr3mnc; 45; A12; 12X2H4A; 1IX4; Y8A; X6B®; P10KS5®S5. Pacuudpyiite Mapku 4yryHOB U
ykaxkute Bu rpadura: CH15; BY40; KY33-8.

5. Pacmmmdpyiite MapouHblii cocTaB LBeTHbIX cruiaBoB AMr4; AK12; [18; JI63;
JI36M1202C2; BbpOC10-15; BbpC30; b83. Onumure, KakkuM CHOCOOOM MPOU3BOIUTCS



yrpouHeHUe cruiaBa AMr u  oO0BsicHUTE Tpupody yhpouHeHUs. ONUIIHTE CTPOCHHUE,
0COOEHHOCTHU U 00JIACTh MPUMEHEHUS! KOMIO3UIIMOHHBIX MarepHaioB.

Bapuant 10

1. BeblueptuTe AuarpaMMmy COCTOSIHHS CHCTEMBI OJOBO — LMHK. Onuimure
B3aUMOJICHCTBHE KOMIIOHEHTOB B JKHJKOM U TBEPJOM COCTOSHUAX. YKaXHUTE CTPYKTYpHbIC
COCTaBIIAIOIIME BO BCEX OONACTSIX auarpamMmbl cocTosiHusA. Onpenenure KOJIMYEeCTBEHHOE
cooTHomeHne (a3 W WX XUMHUYECKUW COCTaB B CEpeIUHE TEMIIEpaTypHOTO WHTEpBalia
nepBUYHOM Kpuctamumsanuu ciiasa ¢ 10% Zn (Ilpu-noxenue A).

2. Berueptute nuarpaMMy COCTOSIHEISI JK€JI€30 — KapOWIl xKele3a, YKaXKUTe CTPYKTYpPHBIC
COCTAaBIIAIOIIME BO BCEX OOJNACTAX JUarpamMmbl, ONMUIINTE MPEBpAIICHUs U MOCTPONTE KPUBYIO
OXJIXKJIEHHS [T cIutaBa, conepxariero 0,012% C. Cxemarndecku u300pa3uTe MUKPOCTPYKTYPY
ATOTO CIIaBa Mpu KoMHaTHOM Temneparype (ITpunoxenue b).

3. Ha3naubTe peXUM 3aKajKd M OTIYyCKa IIaryHa, W3TOTOBJIEHHOTO W3 cranu 45.
[TpuBenute rpaduk TepMHUECKOM OOpabOTKH M CTPYKTYpPY IOCIE 3aKaJIKM M IMOCJIe OTIYyCKa.
Onuiure, KaKk U3MEHATCS CBOMCTBA CTAJM MOCHE OTITYCKa.

4. Pacumu¢pyiiTe MapouHbIil cocTaB craneil U KIacCUPUIUPYHTEe MX MO Ha3HAYEHUIO:
Cr3cm; 50; A20; 15SXTH2TA; LIIX6; YIA; 9XC; POMS5SD3.

Pacumdpyiite Mapku 4yryHOB U ykakute BuJ rpaduta: CU25; BU45; KU35-10.

5. PacmmdpyiiTe MapodHbIii cOCTaB IBETHBIX cIiaBoB AMr4,5; AKSM2; J119; JI60;
JILI40Mul,5; BpAX9-4; BbpO3I[12C5; b83C. Onwmmmure cocTaB, CBOHCTBA M 00JIaCTh
MIPUMEHEHHUS KJIEEBBIX MaTEPUAJIOB.

[NPMJIOXXEHUE A
JlnarpamMmbl COCTOSIHUS IBOMHBIX CUCTEM
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Puc.1. Jlmarpamma cocTossHUSI CUCTEMBI Pb — Sn
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Puc.3. [luarpamma coctosiaust cuctembl Al — Si



t C

1400
)
1200
1084
1000§ X+f T 7962
800 |\ ~"‘“*=ﬁ,,,f”%;§;7
’/ O D ¥
600 :
+a)
400 | Fu? ! \
|
200 | |
|72
0 |
0 10 20 30 40 50 60 70 80 90 100
Cu —=% Ag Ag
Puc.4. Inarpamma coctosinusi cucremsl Cu — Ag
t° C
700
631
500 /
300 —
271
200
(#4
100
0 10 20 30 40 50 60 70 80 90 100
Bi —>%Sb Sb
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Puc.6. lnarpamma coctosiausi cuctembl Cu — Ni
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Puc.7. Iunarpamma coctosinus cuctemsl Cd — Zn
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Puc.10. lnarpamma coctostHUsI cucTeMbl Sn — ZN

I[MTPHUJIOXXEHME b
Juarpamma COCTOSHUSA CUCTEMBI XKEIE30-1IEMEHTUT

(x]
t, C
\ i .
A
I, +XK
1147 °C
il F
|
A | JHI
I
i 727°7C K
Tap
I
an'l'H.H'I'H i Hup"'HI
: C
2,14 4,3 6,67
%C

Puc. 11. Inarpamma coctosinus cucremsl Fe — Fe3C

Tembl pedeparToB
1. aHOBaIMOHHBIE CITOCOOBI CBAPKH.
2. THHOBAIIMOHHBIE METOBI 00PAOOTKH METAJIIIOB.



3. HoBble MHCTpYMEHTAJIbHBIE MaTepHAIIBI.

4. Db dexT namaTu GopMbI y METAILTOB, €T0 IPUMEHEHUE B TEXHUKE.

5. [lamacckast cTallb ¢ TOYKH 3PEHUSI COBPEMEHHOM HAYKH.

6. [locneanuie HampaBieHUsI B TEPMUUECKON 0OpaOOTKH CTalu.

7. N3menenue B kiaccu(UKay U MApPKUPOBKH CTAJICH B CBS3HM C CO3JaHUEM 8. HOBBIX
MaTepHuaoB.

8. HoBele naTyHu, ux npuMeHeHue.

9. Baeneunast 06paboTka cTaiu.

10. IlpuMeHeHue mi1a3MOXUMUU B TEXHOJIOTUH MOJIYYEHHUS METAJJIOB.

11. DnekTpoHHOMy4YeBas MJIaBKa METAJJIOB.

12. DneKTpoIaKkoBbIil IeperniaB.

13. BakyymupoBaHue CTaju.

14. PadpunupoBanue cTaau B KOBILE KUIKAMH CHHTETUYECKIUMH IJTAKaAMH.

15. IlonydyeHne HaHOMOPOIIKOB METAJIJIOB U CILJIaBOB.

16. bezaOpa3uBHas ynbTpa3BykoBas GUHUIIHAS 00pabOTKa METAIIOB

17. HoBble criocoObl XUMUKO-TEpMUYECKON 00pabOTKH MeTallia.

18. DnekrpouckpoBas 00paboTKa METaJLIOB.

19. DnekTpokoHTaKTHas 00pabOTKa METAILIOB.

20. YnbTpa3ByKoBas 00paboTKa METaIJIOB.

21. Ilna3meHHo-J1a3epHbIe METOAbI 00PaOOTKU METAIIJIOB.

22. I'mppomnactTuyeckas 00paboTka METaJIJIOB.

23. CoBpeMeHHas KOBKa

24. Ananmu3 cmoco0oB OOpa0OTKM METauIOB JaBIEHHEM WX MPEUMYIIeCTBa U
HE/IOCTaTKH.

25. OcoOeHHOCTH MPOU3BOJICTBA 3aTOTOBOK HA TOPU30HTAIHLHO-KOBOYHBIX MaIlIiHAX

26. CiocoObI MPOKaTKH CTaJIM ¥ UX OCOOCHHOCTH.

27. Cnoco0 moiy4YeHus MOBEPXHOCTHOTO HAHOKOMIIO3WIIMOHHOTO CJIOS Ha JACTAISIX W3
METaJJIOB WJIU CIUIaBOB.

28. CriocoObl MOBBIIIEHUS IPOU3BOAUTEIBHOCTH IIPU AIEKTPOTYTOBOI CBApKH.

OcoOeHHOCTH CBapKHU CTalleil U YyT'yHOB.

29. Mertamnopexyliye CTaHKY U HalpaBjIeHUe JaJbHENIIEr0 UX COBEPILIEHCTBOBAHHE.

Bormpocsr 11 sx3ameHa
Marepuanosenenue. TexXHOIOTHs KOHCTPYKIIMOHHBIX MaTEPHUAIIOB

1 ATOMHO-KPUCTAJUIMYECKOE CTPOCHHE METAJIOB, TUIIBI M IAapaMeTPbl KPUCTAJUIMYECKUX
pewierok. [IonaTue Meraina.

2 Knaccudukanus cnnasoB. IlpuBectn mnpuMepsl TBEPAOro pacTBOpa, MEXaHUYECKOH
CMECH, XUMHUYECKOTO COCIUHEHHUS.

3 JrarpaMmma IBOMHBIX CILIABOB.

4 3akoH ['n0OOca, mMpuUMeHEHHE ero HpuU IMOCTPOCHMM KpPUBBIX oxJaxaeHus. [IpaBuio

oTpe3koB. Kprcrammu3arws MeTaioB U CILIaBOB.

5 Annotponust MmeTaioB. KpuBas OXTaKIeHHS YUCTOTO KeTe3a.

6 Huarpamma crmaBoB Fe-FesC. CrpykrypHble cocTaBisiomue cruiaBoB. KpuTnueckue
TEMIIEPATYPHI.

7 N300pa3uthk yuyactok cramu muarpammbl Fe-FesC, cnemare ero anamus. Iloctpouts c
MOMOIIBbIO TpaBuia (a3 KPUBYIO OXJAXKIEHHUS CTAlld M YyT'yHa C Pa3IUYHBIM COJEpKaHHEeM
yriiepoaa.

8 Brnusinue yriepona u Ipyrux MOCTOSHHBIX MpUMeEced Ha CBOMCTBA CTalH.

9 NHcTpyMeHTaIBHBIC YIIIEPOIUCTHIE CTan. MapKkupoBKa, MpuMeHeHne. TepMmooOpadboTKa.
10 Knaccuduxamnusi u MapKUPOBKaA YIIEPOAUCTON CTaIH, 00IACTh MPUMEHEHUSI.

11 Bbpon3ssl. MapkupoBka, 0051acTh IPUMEHEHUS.



12 Cepblil, KOBKHI1, BHICOKOIIPOUHBIA 4yTryHbl. MapKHpOBKa, CIOCOOBI MOTyYeHHsI, 00IacTh
NPUMEHEHHS, MUKPOCTPYKTYpA.

13 TBepaocTh, METOBI OTIpeaesieH s, 0003HadeHne. UTo Takoe TBEpAOCTh?
14 JluteiiHble anOMHUHHEBBIE cIIaBbl. MapkupoBka. M300pa3uth auarpaMmbl, yKas3arb
0071aCTh TPUMEHEHUSI.
15 Hemerannuyeckue Martepuanbl, MpUMEHSEMble B MAIIMHOCTPOEHUU (pe3uHa, IepeBo,
rpa¢ur).
16 TexHonorusi M3rOTOBICHMS JeTajeil u3 I1uiactMacc. HasHaueHue U ompeneieHue
OCHOBHBIX BHJIOB TEPMOOOPaOOTKH
17 [IpeBparienus aycTeHUTa Npy HArpeBe 3aIBTEKTOUIHON CTaJICH.
18 Jlmarpamma “30TepMHUYECKOTO MPEBPAIICHUS ayCTEHHUTA.
19 MapTreHCUTHOE U NepIAUTHOE MPEBPAICHUN CTAIH MPHU oxJaxaeHuu. [lousartue o
KPUTUYECKON CKOPOCTHU 3aKaJIKH.
20 Tepmuueckas 00paboOTKa CTaI XOJIOAOM.
21 [Tonnas, HemonHas 3aKkanka cranu. CTpyKTypHbIE U (ha30BbIE MPEBPALICHUS.
22 Omxur, ero pasHOBUIHOCTH. Ha3HaueHHe, TEXHOJOTHS, CBS3b C JAMArpaMMOMN Kele30-
yIJIEPOA.
23 [TonsTue o mpokanuaemoe. bpak mpu 3akaike.
24 [IpepeiBUCTas, CTyneHYaTas ¥ M30TEPMHUECKAs 3aKaJIKa CTaJH.
25 [ToBepxHOCTHas 3aKalika, HA3HAYEHUE U TEXHOJIOTHSI.
26 Husknit otniyck. [IpeBpatenust, nmpoucxoasdmue npu HU3koM otnycke. Hasnauenue.
27 Cpennuii ormyck. [IpeBpaieHusi, NpOUCXOAAIUE TPU cpeaHeM otmnycke. OO6macTh
NPUMEHEHUSI.
28 Tepmuueckast 06pabotka ctanu. Bugsl TO, pexxumbl, mpuMeHEHHE.
29 TepmooOpaboTKka dyryHa.
30 LlemenTanus cranu. Ee Buapl, Ha3HaueHue.
31 Bunbr xuMuko-repMudeckoir 00padboTku u nuddy3noHHON MeTaITU3aIH.
32 XapakTepucTHKa U BEIOOp OXJIaKIAIONIEH cpeibl IpU 3aKajKe CTallu.
33 AmoMuHH 1 ero neopmMupyembie ciuiaBbl. MapkupoBka, 0071acTh TPUMEHEHUSI.
34 Mens u ee crinaBsl. Jlarynu. MapkupoBka, 001acTh IPUMEHEHUS, MUKPOCTPYKTYpa.
35 XapakTepHucTHKa IIacTMacc.
36 HHCcTpyMeHTaIbHbIE JIETHPOBAHHBIE CTAIH.
37 Knaccugukamnus u MapkupoBKa JISTHPOBaHHOW cTanu. [IpuBecTr mpuMepsl.
38 KoHCTpyKIIMOHHBIE JIETHPOBaHHbIE CTAIU. MapKUpOBKa, TPUMEHEHHE.
39 Bricokuit otmyck. IlpeBpamienusi, mpoucXOAsIIMe€ MpHU BBICOKOM OTIIyCKe, 00JacTb
PUMEHEHHUS.
40 Hopmamuzanus. Haznauenue.
41 Merannokepamuueckue crjiaBbl. MapKHUpOBKa, IpUMEpPbI IPUMEHEHHS.

42 TIoamIUITHUKOBBIC CTIABBI.
43 PacumdpoBaTh MapKy CTalli MJIH CIUIaBa M Ha3HAUUTh peXUMBbl TO:
Crans 20X tpebyemast tBepaoctu HRC 60 na nosepxnoctu Crams 40XH Tpebyemas
tBepaoctu HRC -30
44 PacmudpoBarh MapKy CTaJIM WM CIIaBa U Ha3HAYUTh pekuMbl TO:
Crans 55 Tpebyemast TBepaoctd HRC 45

TexHomorus KOHCTPYKIMOHHBIX MAaTCpHUAJIOB

Teopernueckre OCHOBBI TPOU3BOJCTBA OTIIMBOK.
TexHomornueckue TpeOOBaHMS K KOHCTPYUPOBAHUIO OTIHBOK.
JIuTelinbple CBOIICTBA METAJJIOB U CIIJIABOB.

YCTpoiCcTBO M cOCTaB MOACIBHON OCHACTKH.

DOpPMOBOYHBIE U CTEPKHEBBIE MAaTEPUAIbl U CMECH.

O b wdNBEF



6 MHCTpyMEHTHI M OCHACTKa JJIsl paOOTHI C (POPMOBOUHBIMU MaTepUaATaMU.
7 TexHomornuecknue MprueMbl pydyHON U MaIIMHHOW (POPMOBKH.
8 Jlutbe B 000J0YKOBBIC (POPMBI.
9 HBroroBieHHE OTIIMBOK B KOKHIISAX
10 U3roroBieHHE OTIUBOK IO BHIMIABISEMBIM MOJACTISIM.
11 IlenTpobOexHOE JTHUTHE.
12 JluThke moj JaBICHHUEM.
13 DnekTpoIakoBoe JIUTHE.
14 JluThe METONOM HAIPaBIEHHON KPUCTAUIN3ALINH.
15 TIIpomecc oOpa3oBaHUs CTPYKKH.
16 JluTee mon naBiIcCHUEM
17 TeopeTnveckne 0OCHOBBI 0OPaOOTKH METAJIOB JaBICHUEM.
18 Hakuemn, pekpucTaIA3aIus.
19 XonomHas u ropsyas 0OpabOTKa, 3aBUCHMOCTh MPOYHOCTH M TUIACTHYHOCTH CTaJId OT
TEMIIepaTyphl.
20 Harpes Meramia u Bpems HarpeBa Impu o0pabOoTKe JaBJICHUEM.
21 HarpeBarenbHbIe MeYH.
22 DrexTpoHarpeBareiIbHbIC YCTPOUCTRA.
23 TIpokaTHOE MPOHU3BOACTBO.
24 (CxeMa TEXHOJIOTHYECKOTO TIpollecca IMPOU3BOJICTBA COPTOBOTO M JIMCTOBOTO IPOKATa,
COpPTaMEHT MPOKaTa.
25. KoBka.
26. [IpeccoBanue.
27. Bonouenue.
28. Cpapka. Kimtaccudukamnms ciocoO0B CBapKH.
29. Buibl CBapHBIX COCJMHEHUI U IIBOB.
30. lyroBas cBapka. CBOHCTBA IEKTPHUYECKOM TyTH.
31. UcToyHuKu A7t AYTOBOM CBapKW MeTala.
32. CymHOCTh Ta30BOH CBapku (CTpOCHHE IUIaMEHHW, TOPIOYHE Ta3bl, 00OpYIOBa-HUEC H

HPUCHIOCOOTIEHNU).

33. [ipyrue MeTo/Ibl CBapKH.

34. CBapuBaeMOCTh METAJUIOB (CTalu, YyTyHa, MEH, aTIOMUHUS U X CIUIaBOB).
35. IIpon3BOANTENBHOCTD U BBIOOP pEKHUMa PE3aHMsL.

36. I1aiika MeTa/mIoB (CyLIHOCTh, IPUIOH, (DITFOCHI, OTIIMYHE OT CBapKH).

37Pacmiudposars mapku criaBoB: P18, POM4, T15K6, BK3, TT5K16, XBS, 9XC, V12.

38. Pactumdposare mMapku cmnaBoB: Y7A, XBI, P18K5®2, BKS8, T30K6, TT7K15,
V11, Po.

39. MexaHu3M JAeQOpMUPOBaHMS CpE3aeMOro Cjos MeTaljga W Ipolecc CTpyXk-
kooOpazoBanusa. Cxema obpazoBanus cTpykku. Pabotel Tume, 3Bopeikuna, YcaueBa, bpukca mo
UCCIIEIOBAaHUIO MEXaHU3Ma Ae(pOpPMUPOBAHHUSL.

40.HapucoBars cxemy mporiecca pe3aHusi aOpa3sMBHBIM 3€pPHOM, €ro OCOOCHHO-CTH.
3acanuBaHue, caMO3aTauMBaHUe U MPaBKa aOpa3uBHBIX KPYTOB

Tabuuna 9 — IlpuMepbl OLIEHOYHBIX CPEACTB € KJIWYaMHU NPAaBHJIbHBIX OTBETOB

. Bpemsa
Ne IIpaBunbHEIHA P
Tun 3aganus dopmynupoBka 3agaHus BBITIOJTHEHHS
n/n OTBET
(B MUHYTaX)

Koo u naumenosanue npoeepﬂe/vzoit Komnemernyuu
OIIK-5
CHOCOOHOCTH 00ecneYnBaTh TEXHOIOTUYHOCTD W3/IEIMI 1 POLIECCOB MX M3TOTOBIICHHUS, yMEHHE KOHTPOJIHPOBATh
COOJTIO/IEHNE TEXHOIOTHIECKOHM TUCIUIUIMHBI IPY U3TOTOBJICHUN M3/ICIHN

1. 3amaHue 3aKpPBITOTO Y0 ABIAETCS OJHUM U3 IIPU3HAKOB B 1
THIIA METAJUITMIECKOH CBSI3U?
A) CKOMIIEHCHPOBAHHOCTh




n/a

Twn 3aganms

DopmynTUpOBKa 3aJaHUS

[IpaBuibHbII
OTBET

Bpems
BBITTOJTHECHHS
(B MUHYTaX)

COOCTBEHHBIX MOMEHTOB
3JIEKTPOHOB

B) o6pazoBanne KpuCTaIITHYECKON

pemeTKku

C) o06o0mecTBIICHNE BAJTCHTHBIX
3JIEKTPOHOB B 00BEME BCETO
Tena.

D) HanpaBJICHHOCTh MEKATOMHBIX
CBs3eH

K kaxoii rpynme MeTasioB
TIPUHAJISKAT KEJIe30 U ero
CILJIaBBI.

A) K TyTOIIaBKUM

B) x uepHBIM

C) x TnamarHeTuKam

D) x MeTaiam ¢ BEICOKOMH
YAETHHOH MPOYHOCTHIO

Kaxoii u3 npuBeAEHHBIX HUXKE
METaJUIOB (CIUIAaBOB) OTHOCUTCS
K 4YepHBIM?

A) natyHb

B) xappo3uoHHO — cTOiKas cTallb

C) 6ab6ut

D) nypanoMuHsl

Kak HazbiBaeTcs cTpyKTypa,
MIpeCTaBILIOMmAs COO0it
TBEPIBIA PacTBOP yIieposa B
a- xKenese?

A) eput

B) uemenTHT

C) deppur

D) aycrenut

Kak HazwpiBaeTcs cTpyKTypa,
HpeICTaBIsonas cooon
TBEP/IbIi pacTBOp yriepoja B y-
xemnese?

A) deppur

B) uemenTut

C) aycreHut

D) nenebypur

10.

3aganue
OTKPBITOTO THTIA

3agaya: Kakoe KonmmdyecTBO aTroMoB
MIPUHAUICKUT SIIEMEHTAPHOW sueiike B
I'IK pewetke?

3agaua: Kakoe KOmM4YeCTBO aroMoB
MPUHAUICKUT DIIEMEHTAPHOW sueiike B
OIIK pemerke?

3amaga: Kakoe KOTMUECTBO aTOMOB
NIPUHAJIEKUT IEMEHTApHON sdelike B
MIPOCTOH KyOHudecKoil pemeTke?

UeMy paBHO KOOPIMHALIMOHHOE YHCIIO
MIPOCTON KyOMYIEeCKOH pemeTKu?

UeMy paBHO KOOPIMHALIMOHHOE YHCIIO
I'TIK pemerku?

12

11.

3amanne
KOMOWHHUPOBAHHOTO
THIIA

Kaxk Ha3biBaeTcst CTpyKTYpa,
MIpeCTaBIIOmAs co00it
TBEPAbII pacTBOp yriepona B y-
xenese?

A) deppur

B) nemenTHT




n/a

Twn 3aganms

DopmynTUpOBKa 3aJaHUS

[IpaBuibHbII
OTBET

Bpems
BBITTOJTHECHHS
(B MUHYTaX)

12.

13.

14.

15.

C) aycreHut
D) nenebypur.
[aiite ompeneneHue TEPMUHY, KOTOPBIH
SIBISIETCSI IPABIJIBHBIM OTBETOM.

Kaxoii u3 npuBes€HHBIX HUXKE
METaJIOB (CIIJIAaBOB) OTHOCHUTCS
K 4YepHbIM?
A) natyHb
B) xappo3uoHHO — cTO¥iKas cTaNb
C) 6a66ut
D) nypantoMuHsl.
Jaiite ompeneneHue TEPMUHY, KOTOPbIA
SIBISIETCSI IPABIJIBHBIM OTBETOM.

K kakoil rpymnmne MeTanios
TIPUHAUIC)KAT KEIE30 U €T
CIIIaBhI.
A) K TYyTOIIaBKUM
B) x uepHBIM
C) x anamarseTukam
D) x MertayulaM C BBICOKOH yHenbHOMN
MIPOYHOCTHIO
OO0o0CHYITE CBOIi OTBET.

Uro siBIIsIETCSt OHUM W3 TIPU3HAKOB

MeTaJUIMYECKOH CBSI3U?

A) CKOMIIEHCUPOBaHHOCTh
COOCTBEHHBIX MOMEHTOB
JJIEKTPOHOB

B) o6pazoBanne KpHCTAITHYECKON

pemeTKn

C) 0000mmecTBIICHNE BAJTCHTHBIX
9JIEKTPOHOB B 00BEME BCETO
Tena.

D)  HampaBieHHOCTH
CBs3el
O6ocHy#iTe CBOM BBIOOD.

MECXKATOMHBIX

Kax HazbiBaeTcs cTpyKTypa,
HpeCTaBIsonas cooon
TBEP/IbIi pacTBOp yriepoja B
a- xxenese?

A) mepiut

B) uemenTHT

C) deppur

D) ayctenut
Ilepeuucnure cBOMCTBA ATOU CTPYTYPHI.

Ne

n/n

Tun 3a0anus

Dopmynuposka 3a0anus

Ipasunvhulii
omeem

Bpems
BbINOIHEHUS.
(6 Munymax)

Koo u naumenosanue npoeepﬂemoﬁ KomnemeHnyuu
OIIK-7 yYMEHue BI)I6I/IpaTI> OCHOBHBIC U BCIIOMOT'aTCJIbHBIC MaTCpHUaJIbl U CIIOCOOBI peajm3ani OCHOBHBIX
TEXHOJIOT'MYCCKUX MPOUCCCOB U MPHUMCHATH MPOTrPECCUBHBIC METOABI SKCIUTyaTallUl TEXHOJIOTUIECKOT'O

O60pyHOBaHI/IH IpU U3TrOTOBJICHUHN H3Heﬂﬂﬁ MAaIInHOCTPOCHUA

3aoanue
3aKpbIMO20 Munda

Kak Ha3pIBaeTCsl CTPYyKTYypa,
MpeCTaBIIOmAs coo0it
MeXaHHYEeCKyI0 cMech heppuTa
meMeHTura?

A) nepaut

B) 3-depput

A




Tun 3a0anus

Dopmynuposka 3a0aHus

Ipasunvuwiii
omeem

Bpemsa
8bINONHEHUS
(8 Murymax)

C) aycreHUT
D) nenebyput

Kak HaspiBaeTcs CTpyKTYypa,
TIPeCTaBIIOmAs co00it
MEXaHNYECKYI0 CMECh ayCTCHHUTA U
meMenTura?

A) nepaut

B) deppur

C) nenebypur

D) & -deppur

Kakwue xesne3oyriepoaucToie

CIIaBbI Ha3bIBAIOT YYT'yHAMH?

A) copepxkaniue yriaepozaa doiee
0,8%

B) coxepkamme yriepoaa 6omee
4,3%

C) coxepxammue yriaepona bonee
0,02%

D) coneprkamiue yriaeposa oonee
2,14%

Uro Takoe 3aKaJIMBaeMOCTh?

A) I'nyOrHa TPOHUKHOBEHUS
3aKaJICHHOH 30HBI.

B) Ipormecc obpa3oBanus
MapTeHCHTa

C) Cnocob6HOCTH MeTaIIIa OBICTPO
MIPOTPEBATHCS HA BCIO TIYOHHY

D) CmocobHocTs MeTasia
MOBHIIIATH TBEPIOCTH IPU
3aKaJKe

Kak Ha3piBaeTcs TepMudeckas
00paboTKa, COCTOSIIAS 13 3aKAIKH
1 BBICOKOTO OTITyCKa?

A) Hopmanuzanus

B) Ynyumenue

C) Chepounnusarrus

D) ITonHas 3akanmka

3aoanue
OMKPLIMO20 MUNA

Yem pyko6oocmeosamscs npu 6vlbope
memnepamypbl U 0Xaaxicoaiowel cpeobl
npu 3axanke cmanet ?

3akajka cTanu —
TepMUIecKas o0paboTKa,
BKITIOYAIOMIAs B ceOs
HATPEB, BBIIEPKKY U
oxnaxaenue. Temmeparypa
HATpeBa CTaIK MIPU
3aKaJIKe 3aBHCHUT OT €€
XUMHUYECKOro coctara. B
obmem cirydae
HaOII0MaeTCs
3aKOHOMEPHOCTh — YeM
MEHbIIIE TPOLICHTHOE
CoJIepIKaHHe yIiepoaa, TeM
BEIIIIE TOJDKHA OBITH
TeMIIeparypa Harpena.
[NonmxeHue TeMneparypsl
HATpeBa MPUBOIUT K TOMY,
YTO HY)KHas CTPYKTypa He
ycIieBaeT
chopmuposarscs. [lepron
BBIICP)KKHU OIPEACIISACTCS
rabapuTamMu H3AETHUS U UX
KOJIMYECTBOM B nieun. Bee

5-8




n/n

Tun 3a0anus

Dopmynuposka 3a0aHus

Ipasunvuwiii
omeem

Bpemsa
8bINONHEHUS
(8 Murymax)

YaCTH U3JENHSI JOJIKHBI
NIPOTPEBATHCS
paBHOMEpHO. st
OXJIAXKIEHUSI UCIIOJIb3YETCSI
BOJIa — YUCTasl UJIH C
pacTBOPEHHBIMU B HEH
COJISIMU, LLEJIOYHBIE
pactBopsl. s
JIETUPOBAHHBIX CTaNEH
HCTIONB3yeTCs 00MYB HITH
OXJIAXKCHNE B MUHMACIaX.
B uzorepmudeckux u
CTYIIEHYATBIX IpoLieccax
JUTSL OXJIaXKIECHUS
HCIOJIB3YIOTCS pacIlIaBbl
COJICH, IeaoueH u
METaJUIOB.

Yem pykosoOcmeo8amucsi npu 6bloope
memnepamypul u oxaaxcoaioujeli cpeovl
npu omaicuee cmaneu ?

OTxuUr cTamm —
TepMHYecKasi 00paboTKa,
BKJTIOYArOINas B ce0st
HArpeB, BBIACPKKY U
oxjaxnaenue. TemnepaTtypa
HarpeBa CTaju Mpu
3aKaJIKe 3aBHCHUT OT €€
XHUMHYECKOTO cocTaBa. B
o0mem cirydae
HaOIrIomaeTcs
3aKOHOMEPHOCTh — YeM
MEHBIIIE TIPOLIECHTHOE
coJiepiKaHHe yIiepoaa, TeM
BBIIIIE JOKHA OBITH
TeMIIeparypa Harpesa.
ITonmxeHue Temneparypbl
HarpeBa MPUBOJKT K TOMY,
YTO HY)KHAsi CTPYKTypa He
yCIieBaeT
chopmuposatscs. [lepnon
BBIICP)KKHU OTpeAeIseTCs
rabapuTaMu U3ICTUS U UX
KOJITYECTBOM B Iteun. Bee
YaCTH M3IEIHUS JOJIKHBI
POTPEBATHCSI
PaBHOMEPHO.

Yem pyKkosoocmeosamusca npu 6sloope
memnepamypul u 0X1axcoarouie
cpeovl npu omnycke cmanei ?

OTmyck cTaiay —3To Jarie
Bcero (huHaipHas
TepMuIecKas o0paboTka
TTOCIIe 3aKaJIKH,
TIpEe/ICTaBIISIIONIast COO0M
IIpOLIECC HarpeBa
norypabpHuKaToB n
U3JEeNUil 0 onpeeNeHHoN
TeMIIepaTypbl ¢
MOCIENYOIUM
oxaaxaenueM. Ee
OCHOBHOE Ha3HAYECHHUE —
JMKBUAINS BHYTPEHHUX
HalpsHKEHUH,
OTPHILATEIHHO BIUSIIOMINX
Ha TEXHUYIECKHUE
napaMeTphl




Bpemsa

No Ipasunvuwiii
Tun 3a0anus DopmynuposKa 3a0anUsl BbINOJIHEHUSL
n/n omeem
(8 Murymax)
METAJUIOU3AEIINI
9. Kak HazpIBaeTcs cTpykTypa, C 5

TIpeICTaBISIOmAs co00it
TBEpABIN pacTBOp YIIepoaa B
y- xKemeze?
A) deppur
B) uementur
C) aycreHuT
D) nenebypur.
Jaiite ompeneneHue TEPMUHY, KOTOPbLI
SIBIISICTCS MPAaBUJIBHBIM OTBETOM.

10. Kakoil 13 npuBeEHHBIX HUXKE b 5
METaJIOB (CIJIABOB)
OTHOCHUTCS K YepHBIM?

A) naTyHb
B) xappo3noHHO — CTOMKAs CTalh
C) 6a00uT

D) nypatoMuHEI.

Jaiite ompeneneHue TEPMUHY, KOTOPbII

SIBJISIETCSI IPABUJIbHBIM OTBETOM.

11. K kakoii rpynme MeTasios b 5
MIPHUHAAJIEKAT XKelle30 U ero
CIUIaBBHI.
A) K TyromaaBKumM
B) x uepHbIM
C) kK AMamMarHeTHKaM
D) x meramiaM C BBICOKOW VAETHHOMH
MPOYHOCTHIO
O060CHYHITE CBOH OTBET.

3amganus
KOMOWHHUPOBAHHOTO
THIA

12. Uro sBNsieTCS OMHUM U3 IpU3HAKOoB | B 5

METAJNINYECKOMN CBA3H?

A) CKOMIICHCHPOBaHHOCTb
COOCTBEHHBIX MOMEHTOB
3JIEKTPOHOB

B) obpa3oBaHue KpUCTALITHYSCKON

peIIeTKH

C) 06001ecTBIICHNE BaJICHTHBIX
JIEKTPOHOB B 00bEME BCETO
Tela.

D) HampaBIeHHOCTh  MEKATOMHBIX
CBs3EH
O06ocHyHTE CBO BEIOOP.

13. Kak Ha3pIBaeTcs cTpyKTypa, A 5
MPE/ICTABIISIIONIAst COO0M
TBEPJIbII pacTBOp yriepo/ia B
o- xenese?

A) nepaut
B) nemenTuT
C) deppur
D) ayctenut
Ilepeuncnure cBOICTBA 3TON CTPYTYPBHI.

. Bpems
Ne IIpaBuibHbII P
Tun 3ananus DopMyIUpOBKa 3a1aHUS BBITIOJIHEHUS

/I OTBET
(B MUHYTaX)

Koo u naumenosanue nposepsemoti komnemenyuu
ITK-2 ymeTh NpUMEHSITh METO/IbI CTAHIAPTHBIX MCIBITAHUI [0 ONpeelIeHHI0 (PHU3UKO-MEXaHHYECKIX CBOWCTB U
TEXHOJIOIMYECKUX NIOKa3aTeed UCIOIb3YEMbIX MAaTEPHAJIOB U TOTOBBIX U3AEINN




n/a

Twn 3aganms

DopmynTUpOBKa 3aJaHUS

[IpaBuibHbII
OTBET

Bpems
BBITTOJTHECHHS
(B MUHYTaX)

14.

15.

16.

17.

18.

3amaHne 3aKpPBITOTO
THIA

UYro sBNISETCS OHUM U3 TIPH3HAKOB

METaJZINYECKOM CBIA3U?

A) CKOMIIEHCHPOBaHHOCTH
COOCTBEHHBIX MOMEHTOB
JNEKTPOHOB

B) obpa3zoBaHue KpUCTALTHYSCKON

peleTKu

C) 000011eCTBICHNE BAICHTHBIX
3JIEKTPOHOB B 00BEME BCETO
Tena.

D) HanpaBJICHHOCTh MEKATOMHBIX
CBsI3CH

B

1

K kakoil rpymnmne MeTanios
MIPUHAAJIEXKAT JKENNE30 U €r0
CILIaBBL

A) K TYyTOIIaBKUM

B) x uepHBIM

C) kK AMaMarHeTHKaM

D) x MeTayiaM ¢ BEICOKOM
YAEIbHOM IPOYHOCTBIO

Kakoit u3 npuBeEHHBIX HUXKE
METaJUIOB (CIUIABOB) OTHOCUTCS
K 4YepHBIM?

A) natyHb

B) xappo3uoHHO — CcTO#Kast cTalb

C) 6a66uT

D) nmypamoMuHbI

Kak Ha3pIBaeTcs CTpPyKTypa,
MIpeCTaBILIOMmAs COO0it
TBEPIBIA PacTBOP yIieposa B
o- xenese?

A) epaut

B) uemenTtut

C) peppur

D) aycrenut

Kax HazbiBaeTcs cTpyKTypa,
HpeCTaBIsonas cooon
TBEP/IbIi pacTBOp yriepoja B y-
xKenese?

A) deppur

B) uemenTHT

C) aycreHut

D) nenebypur

19.

20.

21,

22,

23.

3aganue
OTKPBITOTO THIIA

3amaua: Kakoe KomMuecTBO aTOMOB
IIPUHAJUICKUT DIEMEHTAPHOM SYElKe B
I'TIK pemerxe?

3amaga: Kakoe KOTMUECTBO aTOMOB
NPUHAJIEKUT IEMEHTApHON s4elike B
OIIK pemerke?

3amaga: Kakoe KOmMUeCTBO aTOMOB
NPUHAJIEKUT IEMEHTApHON s4elike B
IIPOCTOH KyOHudeckoil pemeTke?

Uemy paBHO KOOPIWHAIIMOHHOE YHCIIO
MIPOCTON KYOMYECKOH pemeTKu?

UeMy paBHO KOOPIMHALMOHHOE YHCIO
I'IK pemerku?

12

24,

3amanus
KOMOWHUPOBaHHOTO
THIA

Kak Ha3bIBaeTcs CTpYKTYpa,
IIpeACTaBIsIIoNmas coooi
TBEpPJIbII pacTBOP yriaepoja B y-




n/a

Twn 3aganms

DopmynTUpOBKa 3aJaHUS

[IpaBuibHbII
OTBET

Bpems
BBITTOJTHECHHS
(B MUHYTaX)

25.

26.

27.

28.

xerese?
A) deppur
B) nemenTuT
C) aycreHut
D) nenebypur.
Jaiite ompeneneHue TEPMUHY, KOTOPbIA
SIBJISIETCSI IPABMJIBHBIM OTBETOM.

Kakoit u3 npuBeEHHBIX HUXKE
METaJUIOB (CIUIaBOB) OTHOCUTCS
K 4YepHbIM?
A) natyHb
B) xappo3uoHHO — cTOiKast cTallb
C) 6a66ut
D) mypamoMuHEI.
[Haiite ompeneneHue TEPMUHY, KOTOPBIA
SIBIISIETCS IPAaBUJIBHBIM OTBETOM.

K kaxoii rpymnmne meTanios
TIPUHAUIC)KAT KEIE30 U €T
CIIaBBL.
A) K TyroImIaBKUM
B) x uepHBIM
C) x amamarseTukam
D) x MertasuzaM C BBICOKOH yHenbHOMN
MIPOYHOCTHIO
OO6ocHYHTE CBOI OTBET.

Uro siBNIsICTCS OTHUM U3 IPU3HAKOB

METaNINYECKOU CBA3U?

A) CKOMIICHCHPOBaHHOCTb
COOCTBEHHBIX MOMEHTOB
AJIEKTPOHOB

B) obpa3oBanne KpHCTAIITHYECKON

peleTku

C) 0000111eCTBICHNE BAICHTHBIX
3JIEKTPOHOB B 00beMe BCETr0
Tena.

D)  HampaBieHHOCTH  MEXaTOMHBIX
CBs3el
ObocHylTe CBOI BEIOOP.

Kak Ha3bpIBaeTcs CTpyKTYpa,
TIpeACTaBIsIONmas Co00iH
TBEPABIA pacTBOP yIiepoja B
a- xKenese?

A) epiut

B) uemenTut

C) ¢eppur

D) ayctenut
Ilepeuucnure cBOMCTBA ATOU CTPYTYpPHI.

[TonHbI KOMIUIEKT OIICHOYHBIX MAaTepUalioB IO AMCHUIUIMHE (Moayiro) ((poHA OLEHOYHBIX
CPEACTB) XpPaHUTCSA B NIEKTPOHHOM BHUJAE Ha Kadenape, yTBepKJarolled padodyro Mporpammy

JUCHUITIINHBI (MOIly.TISI), nB HCHTpC MOHUTOPHHTA U ayIuTa Ka4€CTBa O6y‘-ICHI/ISI.

7.4. MeTtonnueckue MarepHasbl, ONpeaeJsIoIHe

pe3yJbTaToB 00y4eHHs M0 AUCUHUILIMHE (MO1YJII0)

npoueaypbl

OlICHUBAHUA

Tab6anna 10 — TexHosornueckass KapTa pedTHHIOBBIX 0a/1J10B 110 AUCHHUILIMHE (MOAYJIIO)




Ne KoHnTposupyembie MeponpusaTHs KonnuecrBo MaxkcuMajibHOe Cpox
n/n MeponpusITHii/ KOJIM4eCTBO npeaocTaBJIeHUs
0a/1bl 0aj10B
OcHoBHOI1 010K

1. CobecenoBanue 2/2 20
2. TeTpab ¢ JEKIMAMEA 1/1 4
3. KonrposbHas pabora 212 30
4. TeTpab 0 MPAKTHKE 1/1 6

Bcero 60

BJiok OonycoB

5. OTCcyTCTBHE IPOITYCKOB (JICKIIHH, 4

MIPAKTUICCKHUX 3aHATHH)
6. AKTHBHas paboTa Ha 3aHATHIAX 4
7. CBOEBpEMEHHOE BEHITIOTHEHIE 2

3aJaHHuI

Bcero 10

JlonosaHuTenbHbIN 0J10
8. | Dx3amen |
Hroro 100

[TIpumeyanue: * — ona oucyuniunsvt (MOOYIS) ¢ UMO20B0U POPMOU KOHMPOas «3auémy /

«ughdpepenyuposannoviii 3auémy,
KOHMPOJISL « IK3amen»|

Tabauna 11 — Cucrema mrpadoB (i 0JHOTO 3aHATHSA)

*E — Ona OucyuniuHvl (MOOYISA) ¢ uUmMo2080U  Popmou

ITokazarens bann
Onoszoanue Ha 3auamiie -2
Hapywenue yuebnoti oucyuniumul -2
Hezomoenocmo k 3ansmuio -2
IIponyck 3ansamus 6e3 yeancumenvbHOU NPUYUHbL -2

Tabomuua 12 — IIkaja nmepeBoga PeMTHHIOBBIX 0aJIJIOB B MTOTOBYI0 OLIEHKY 3a CeMecTp

10 JUCUMILIIMHE (MOAYJII0)

Cymma 6aisos

OueHka 1o 4-0aJUTbHOU IIKaJie

90-100 5 (oTM4HO)

85-89

75-84 4 (xoporo)

70-74

65-69 3

60-64 (YZOBICTBOPHTEIIBHO)
Hunxe 60 2 (HeyIOBJIETBOPUTEIILHO)

HpI/I peain3anu JUCHUIIJINHBI (MOI[y.]'IH) B 3aBUCUMOCTH OT YPOBHA IMOATOTOBJIICHHOCTH
06yqa}0u11/1xcsi MOTYT OBITE HCIOJIL30BAaHBI UHBIE q)OpMI)I, MCTOJblI KOHTPOJA MW OLCHOYHBIC
CpeacTBa, UCXoOs U3 KOHKpCTHOﬁ CUTyalluu.

8. YAEBHO-METOJMYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JUCIUATLITAHBI (MOIYJIST)

a) OcHOBHas JIUTEparypa:

1. Pxesckas, C.B. Marepuanosenenue : gon. M-Bom obpazoBanusi PO B kauectse

yaeO. s By30B. - u3d. 4-¢ ; mepepab. m gom. - M.
yHHBepcuTeTckas oudnuoreka). - ISBN 5-94010-307-3:

2 3K3

: Jloroc, 2004. - 424 c. - (HoBas




2. Pxesckas, C.B., pen. . Marepuanosenenue : Ilpaktukym / Pxesckas C.B. [u
ap.]; Tlog pen. C.B. Pxerckoit. - M. : Jloroc, 2004. - 272 c. - (HoBas yHuBepcuTeTCcKas
o6ubmmoreka). - ISBN 5-94010-306-5: 1 k3

3. Jlaxtun, KO.M. Marepuanosenenue : nomn. loc. komurerom CCCP mo Hapon.
00pa3oBaHMIO B KauecTBe yueO. /it BTY30B. - 5-€¢ u3/. ; cTep. - M. : Anbsine, 2009. - 528 c. : un
- ISBN 978-5-903034-66-6: 10 k3

4, Connnes, 0. I1. MarepuanoseacHue : yueOHuk s By3oB / FO. I1. Connnes, E.
W. Mpsixun ; mox penakuueit FO. I1. Connuea. — 7-¢ uzn. — Cankr-IlerepOypr : XUMU3IAT,
2020. — 783 c¢. — ISBN 078-5-93808-345-6. — TekcT : 3MEKTPOHHBIH // DIEKTPOHHO-
oubmoreunas cuctema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/97813

5. Marepuanosenearne. KOHCTPYKIIMOHHBICE M AJIEKTPOTCXHUYECKHE MAaTepHaIbL.
Marepuanbl ¥ 3JI€MEHTBl AJIEKTPOHHON TexHuku . [IpakTukym k mabopaTropHbIM paboTam
[DnexTponHsIii pecypc]: yueb.-metoa. mocodue / Hosukos MN.JI. - HoBocubupck : Uzn-so HI'TY,
2010. Pexxum goctyna: http://www.studentlibrary.ru/book/ISBN9785778214798.html

6. MarepuanoBeficHHE: HEMETALIMYECKHE U KOMIIO3UIIMOHHBIE MaTepUaNbl: KYypC
nexuuit [Onexrponusiit pecypc] / E.A. Illysaea, A.C. Ilepmunos - M. : MUCuC, 2013. Pexxum
nocryna: http://www.studentlibrary.ru/book/ISBN9785876236869.html

7. MarepuanioBenenue CHEIICTIIIaBOB: Kopposuonnocroiikue MaTepuabl
[OnexTponnsiii pecypc] / Kpynun FO.A., ®umunmosa B.b. - M. : MUCuC, 2008. Pexum
nocryna: http://www.studentlibrary.ru/book/2227-8397-2008-05.html

8. MarepuasioBeieHHe U TEXHOJIOTUH KOHCTPYKIIMOHHBIX MarepuaioB : yuyeOHuk / O.
A. Macanckuii, B. C. KazakoB, A. M. Tokmun [u np.]. — Kpacnospck : Cubupckuii
denepanbupiii  yHuepcurer, 2019. — 336 ¢. — ISBN 978-5-7638-4096-4. — Tekcr :
ANIEKTPOHHBIN // DnextpoHHO-OmOmMoreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/99992.html

9. Mypanos, A. JI. CoBpeMeHHOE MaTrepUaJIOBEJACHHE M METOIOJOTHS BBIOOpA
MarepuaioB : yueOHo-MeToauueckoe mnocodue / A. JI. Mypanos, K. M. Mykames, I III. fp-
MyxamenoBa. — Anmarsl : Kazaxckuii HallMOHAJIBHBIN YHUBEPCUTET UM. anb-Dapadu, 2017. —
128 c¢. — ISBN 978-601-04-3142-3. — TekcT : >MEKTPOHHBIN // DIEeKTPOHHO-OMONMHOTeYHAs
cucrema [IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/93766.html

10.  MarepuanoBenenue [DnekTpoHHBINH pecypc] : YueOHuK i By3oB / ComHIeB
IO.I1., Tpsxun E.M. - Wszn. 4-e, mepepab. u gom. - CII6. : XUMU3INAT, 2006. -
http://old.studentlibrary.ru/book/ISBN5938081319.html

11.  Marepuanoseaenue. [Ipumenenue u BEIOOpP MaTepuanoB [ DIEKTPOHHBIN pecypc] :
VYyebnoe nocobue / Connnen HO.I1., bopsenko E.N., Bonorxanuna C.A. - CII6. : XUMU3/IAT,
2007. - http://old.studentlibrary.ru/book/ISBN9785938081406.html

0) JononuurtensHas auTeparypa:

1. MarepuanoBeaeHne CHEIUAIBLHBIX OTpacield MaITMHOCTPOSHUS [DIEKTPOHHBIN pecypc| :
VYuebnoe nocodue / Comnues FO.II., Iupaitnen B.}O., Bonorxanuna C.A. - CIIG. :
XUMU3AT, 2007. - http://www.studentlibrary.ru/book/ISBN9785938081437.html

2. Kypc wmarepumanoBelneHHs B BONpOcax M OTBeTax: ydeOHoe mocoOue. [DIeKTpOHHBIN
pecypc]: yaebHOe mocooue / borogyxos C.U., Cunroxud A.B., Kosuk E.C. - 3-¢ m3n.,
ucIp. u JIO1I. - M.: MaIHI/IHOCTpOGHI/Ie 2010. -
http://old.studentlibrary.ru/book/ISBN9785942755300.html

B) IlepeuyeHb pecypcoB HMH(OPMAIIMOHHO-TEIIEKOMMYHUKAIIMOHHONW cetu  «MHTepHET»,

HEOOXOIMMBIN JJIS OCBOCHUSI TUCITUIINHBL:

1. Daexrponno-oméanoreynas cucrema (AbC) OO0 «Iloaurtexpecype» «KoncyabranT
cTyleHTa». MHoronpoguibHbll 00pa3zoBarenbHbll pecypc «KOHCYIBTaHT CTyneHTa»
SBJISIETCS AJIEKTPOHHON OMOIIMOTEUHON CUCTEMOM, MPEJOCTABIAIONIEH TOCTYII Yepe3 CeTh



http://www.iprbookshop.ru/97813
http://www.studentlibrary.ru/book/ISBN9785778214798.html
http://www.studentlibrary.ru/book/ISBN9785876236869.html
http://www.studentlibrary.ru/book/2227-8397-2008-05.html
http://old.studentlibrary.ru/book/ISBN5938081319.html
http://old.studentlibrary.ru/book/ISBN9785938081406.html
http://www.studentlibrary.ru/book/ISBN9785938081437.html
http://old.studentlibrary.ru/book/ISBN9785942755300.html

WNuTepHeT K yueOHOM JuTeparype U JOMOJHUTEIBHBIM MaTepuanaM, MIpHOOPETCHHBIM Ha
OCHOBaHUHU TMPSAMBIX JOTOBOPOB C MpaBooOnanarensmu. Karamor B Hacrosiee BpeMs
conepkut okoiio 15000 HauMeHOBaHUH.
www.studentlibrary.ru. Pecucmpayus ¢ komnsromepos AI'Y

2. DuexktpoHHas oubauoreynas cucrema IPRbookKs.
www.iprbookshop.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI (MOAYJISA)

Jiss mpoBeneHUs 3aHATHHA 10 JAUCHUIUIMHE MMEIOTCS JIGKIMOHHBIE —ayluTOPHH,
000pyAOBaHHbIE MYJIBTUMEIUNHOW TEXHHMKOH C BO3MOXKHOCTBIO IPE3EHTAIMH OO0Yy4aroIux
MarepuaioB; ayIUTOPUU JJIsl TPOBEACHUS CEMHHAPCKUX M TPAKTHUYECKUX 3aHATHH,
o0opynoBaHHbIE yueOHOH MeOembio; OMOInoTeKa ¢ MecTaMu, 000PYIOBaHHBIMU KOMITBIOTEPaMHU,
UMEIOIIMMHU JIOCTYII K ceTH MIHTepHeT.

Pabouas mnporpamMma muCHMIUIMHBI (MOMY/Is) TPH HEOOXOIMMOCTH MOXKET OBITh
aJlanTHPOBaHa JUIA 00ydeHus (B TOM YHUCIIE C MPUMEHEHUEM JAMCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTH) JIMII C OrPaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0pOBbs, HHBAIUIOB. [lns sTOTO
TpeOyeTcs 3asBICHUE 00YJAIOLINXCS, SIBIISIOLINXCS JIMIAMH C OTPaHUYEHHBIMU BO3MOKHOCTSIMU
30POBBS, MHBAIUJAMHU, WM UX 3aKOHHBIX MpPEACTaBUTENIEH W PEKOMEHJIAlUU TCUXOIOro-
MEIMKO- MeJaroruueckol komuccuu. Jljid HMHBAJIMIOB coAepkKaHUE paldoueill MporpaMmbl
TUCIUIUIMHBL  (MOAYINSI) MOXKET OINPEAENsAThCS TaKKe B COOTBETCTBMM C WHIWBUIYalbHOU
poTrpaMMOil peaduuTay nHBAMUAA (TIpY HAJTMYWH ).

10. OCOBEHHOCTHU PEAJIM3ALIMU JUCHUIIJIMHBI (MOAYJIsA) TPU OBYYEHUU
HMHBAJIMAOB U JIUL] C OTPAHUYEHHBIMU BO3MOXHOCTAMMU 310POBbSI

Pabouass mporpamMma IUCHMITIMHBI (MOAYJS) MpPH HEOOXOAWMOCTH MOXKET OBITh
aJlanTHPOBaHa JUIsg 00ydeHUs (B TOM YHMCIIE C IPUMEHEHUEM JUCTaHIIMOHHBIX 00pa30BaTeIbHbIX
TEXHOJIOTMM) JIMIl C OrPaHMYEHHBIMH BO3MOXKHOCTSMM 3JI0pOBbs, WHBaIUIO0B. [lnst a3Toro
TpeOyeTcs 3asiBIeHUE 00YJaOLINXCsl, SIBISIOLUIMXCS JIMLAMH C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU
3/I0pOBbsl, MHBAJIMJAMHU, WJIM HX 3aKOHHBIX MpEICTaBUTENIEd W PEKOMEHAAlMM ICHUXO0JIOTo-
MeJMKo-TieJaroruyeckoil komuccuu. Ilpu oOydeHHH JuI C OrpaHUYEHHBIMH BO3MOXKHOCTSIMU
3/I0pOBbsl YUUTHIBAIOTCA HUX WHAMBHUAYaJbHbIE MCUXOpu3nyecKkue ocodbeHHocTH. OOyueHue
WHBAJINJIOB OCYUIECTBIISIETCA TAaKKE€ B COOTBETCTBUM C WHJIMBHIYaJbHOW IPOrpamMMOM
peadbunuTanuy HHBAJIMAA (IPU HAJTMYHHN).

Jis auil ¢ HapylIeHHeM cllyXa BO3MOXKHO HpefocTaBieHue y4yeOHoW MHpopMmanuu B
BU3yaJbHOUN (popme (KpaTKuil KOHCTIEKT JIEKIIUM; TEKCThI 3a/IaHUi, HarleyaTaHHbIE YBEIIMUEHHBIM
mpUPTOM), Ha ayIUTOPHBIX 3aAHATHSAX JOIMYCKAaeTcs MPUCYTCTBHUE aCCHUCTEHTa, a TakKke
CYypIONIEPEBOMYMKOB ¥ TU(DIOCYpAONEPEBOAUMKOB. TeKymMid KOHTPOJb  YCIIEBAEMOCTHU
OCYILECTBIIETCS B NMUCBMEHHOH (opme: 0OydaromMiics MUCbMEHHO OTBEYaeT Ha BOIPOCHI,
NUCBbMEHHO BBINOJIHAET MpakTuyeckue 3ananus. J[loxman (pedepar) Takxke MOXKET OBITh
NpeACTaBlIeH B MUCbMEHHOW (hopMme, TpH STOM TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMHU XKe, a
TpeOOBaHUS K KaUYECTBY M3JIOKEHUSI MaTepuaa (MOHATHOCTh, KAYECTBO PEUH, B3aUMOICHCTBHE C
ayIMTOpUEe W T. J.) 3aMEHSIOTCS Ha COOTBETCTBYIOIIME TpeOOBaHMS, NpPEABABISIEMbIE K
NUCbMEHHBIM paboTaM (KauecTBO O(GOpPMIICHHS TEKCTa U CIHCKA JIUTEPaTypbl, TPaMOTHOCTH,
HaJIMuMe WUTIOCTPAI[MOHHBIX MaTepuajoB M T. A.). IlpomexxyrouHas arrectamus Ui JIMI C
HapyLIIeHUSAMHU CIIyXa MPOBOAMTCA B NMHUCBMEHHOH (opme, MPU 3TOM HCIOJIB3YIOTCS OOIIHe
KpuTepun olleHuBaHus. [Ipu HeoOXoAMMOCTH BpeMs MOATOTOBKM K OTBETY MOXET OBbITh
YBEJINYEHO.

JUis  aun ¢ HapylIeHMEeM 3peHHusl JIONMyCKaeTcs ayJualbHOe IPEeJOCTaBIICHUE
UHpOpPMAIIMM, a TaKXKe HCIOIb30BaHUE Ha ayJUTOPHBIX 3aHATHAX 3BYKO3AIMCBIBAIOIIMX
yCTporcTB (MUKTOPOHOB ™ T. 1.). JlomyckaeTrcss TPHUCYTCTBHE Ha 3aHSATHUSAX ACCHUCTEHTA
(TTOMOIIIHMKA), OKa3bIBAIOIIETO O0YYAIOIIMMCs HEOOXOIUMYIO0 TEXHUYECKYI0 TOMOIIb. TeKyImuit


http://www.studentlibrary.ru/
http://www.iprbookshop.ru/

KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISICTCS B ycTHOU (opme. [Ipu mpoBeneHUu mpoMeKyTOYHOM
aTTecTallMy JUIsl JIML C HapyIIEHUEM 3pEHUs TeCTUPOBAHUE MOXET OBbITh 3aMEHEHO Ha YCTHOE
cobecel0BaHUE 110 BOIIPOCAM.

JUig U1 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 310POBbs, MMEIOIIUX HAPYIIEHUS ONOPHO-
JIBUTaTeJIbHOTO anlapara, Ha ayJuTOPHBIX 3aHATUAX, a TAKXKE IIPU IPOBEICHUU IIPOLELYP
TEKYyLIEro KOHTPOJIs yCIEBAEMOCTH M IPOMEXKYTOUHOM aTTeCTallui MOT'YT ObITh IIPEAOCTaBIICHbI
HEOOXOIMMbIE TEXHHUYECKUE CpencTBa (MEPCOHANBHBIA KOMIBIOTEP, HOYTOYK WM JpYyroi
raJuKer); JOIyCKaeTcss NPUCYTCTBUE aCCUCTEHTa (ACCUCTEHTOB), OKa3bIBAIOLIETO O0ydaroUIMMes
HEOOXOIMMYIO TEXHHUYECKYIO MOMOIIb (3aHATh pabodyee MeCTO, MEPeABHraThCs MO ayIuTOPHH,
IPOYUTATh 33laHUE, OPOPMUTH OTBET, OOIIATHCS C IPENOAABATEIIEM).



