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1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

[lenssMu OCBOCHUSI AMCIUIUIMHBI «MaTepuanoBeeHUe M TEXHOJIOTHS KOHCTPYKIIMOHHBIX
MaTepuajoB» SBIAETCSA (POPMUPOBAHUE Yy CTYIACHTOB KOMIIETEHIIUH B 00JacTH H3Y4YECHHS
JUCITUTUIMHBI B TAKOW CTETICHU, 9YTOOBI OHU MOTJIH BBIOMPATh HEOOXOAMMBIEC TEXHUICCKUE PEIICHHUS,
YMETh OOBSICHUTH MPUHLUIBI UX (YHKIIMOHUPOBAHMSI U MTPABHIIBHO MX UCTIOJIb30BaTh.

OcCHOBHBIE 33J]Ja4¥ U3YUYECHUS JUCLUIUINHBIL:

- (hopMHpOBaHKE Y CTYACHTOB KOMITJICKCHBIX 3HAHUH M MPAKTHYCCKUX HABBIKOB B 00JIACTH
MartepuanoBeieHHUsI U TEXHOJIOTMH KOHCTPYKIIMOHHBIX MaTEpUAJIOB;

- pa3BUTHE yMEHHH  KBaJU(UIMPOBAHHOTO  HCIIONH30BAHMS  TEXHUYECKHX U
TEXHOJIOTHYECKUX PEIICHUH, TPUMEHIEMBIX B 00JIaCTH, N3y4aeMOM B paMKax JaHHOU JUCITUTIIINHBL.

[InanupyemMbIMH pe3yabTaTaMu OOydeHHs MO JUCUUILIHHE (MOJIYIIO), SBISIOTCS 3HAHWS,
yYMEHUs, HaBbIKH. llepedeHpb MIaHUPYEMBIX PE3YJAbTaTOB OOyUYCHHS MO JUCIHILIMHE (MOJIYIIO),
COOTHECEHHBIX C IIIAHUPYEMBIMH pe3ylbTaTaMi OCBOCHHS 00pa3oBaTENbHON IPOrpaMMBL,
npezcTasieH B Tabnuue 1.

Tabmuna 1 — Komnerenmum, popMupyeMbie B pe3yibTaTe H3yYeHUS UCIUTLTUHBI (MOJTYJIs)

Kon u PesynbraTsl 00ydeHus 0 JUCHUILTUHE
HasBanue Komu (bopMyIupoBKa
OIIOII BO, (dhopmyHpoBKa HWHIMKATOpa Kon
COKpAILCHHOC KOMIETEHLUH AOCTHIKCHIA pesyib ®opMyJIMPOBKA Pe3yJIbTaTa
KOMIIETEHIINU
TaTa
21.03.01 OIIK-2 : Cniocoben | OIIK-2.1k : P/1 3HaHue | COBPEMEHHBIX CIIOCOOOB
«HedrerazoBoe | y4acTBoBaTh B aHAIIM3UPYyeT MOy YCHUS
JIETIO» MIPOCKTHPOBAHUH npeiaraeMbie KOHCTPYKIIMOHHBIX
(b-HIO) TEXHUYECKUX CrocoOBI U MaTepHraoB
O0OBEKTOB, CHCTEM U | TEXHUYECKHE P12 YMeHue | ocymecTBIATh
TEXHOJIOTHUECKUX peleHus mpu palMoOHaNBHEII BEIOOD
MIPOLIECCOB C MIPOEKTUPOBAHUH KOHCTPYKLIMOHHBIX U
y4eToM TEXHUYECKUX 9KCIUTYyaTallHOHHBIX
9KOHOMMYECKHUX, 00BEKTOB, CHCTEM U MaTepuaioB
3KOJIOTUYECKHX, TCXHOJIOTUYCCKUX Pﬂ} Hasbixk OCYILIECTBICHUS
COILIMAJIBHBIX U mpoueccoB U B CUITY pannoHaJIbHOTO BLI60pa
ApyTUX CBOEH KOHCTPYKIIMOHHBIX 1
OrpaHUYCHUUN KOMIICTCHIIUN OKCIUTyaTallMOHHBIX
BHOCUT MaTepHuaIoB
MIPEUIOKEHHSI 1O
KOPPEKTUPOBKE
OIIK-6 : Cniocoben | OITK-6.1k : P14 3HaHHe | cocraBa, CTPOCHHUS
[IPUHUMATh UCHONb3YeT HKENE30yTIEPOJUCTHIX
000CHOBaHHBIE METOJIBI cOopa, CIUTaBOB M ()OPMHUPOBAHHS B
TEXHUIECKHE 00paboTku U HUX JKCIUTyaTaIllHOHHBIX
pelIeHus B aHanmm3a CBOWCTB, TEOPUH U
npodecCHOHaNBHON | MHpOpMauy, TEXHOJIOTMH TEPMHUECKOH
eI TEILHOCTH, HEOO0XOAUMOM I 00pabOTKM CTaJH, JIACTMACC
BbIOMpATh peleHus P15 YMeHue | NpuMEeHATh METOIUKY
3 peKTUBHBIC U MIOCTaBJIEHHBIX aHaJM3a CTPYKTYPHBIX
Oe3omacHble 3a1a4d u IIpeBpalleHHi CIJIaBOB IO
TEXHUICCKHE 000CHOBaHUS JiarpaMMam COCTOSIHUS
CpeliCTBa 1 BEIOOpA PENICHHUS P16 HaBpik | npuMmeHEHUS METOIUKHU
TCXHOJIOTUHA aHaJIn3a CTPYKTYPHBIX
MIpEeBpaIleH i CTIAaBOB IO
JriarpaMMaM COCTOSTHUS
OIIK-6.2k : pemaet Pa7 3HaHue | BUIOB TEPMHUYECKOM
CTaH/JapTHbHIE 00pabOTKH CTaH U UX
3aJaun mapameTpsl A7t
npodeccroHaNbHOI (dhopmupoBaHuUs
JIeSITETILHOCTH C HE00XOIUMBIX CBOMCTB
y4eTOM
TpeboBaHM




0e30macHOCTH

P/I8

YMenue

BBIOUPATH BUJI TEPMHIECKOM
00pabOTKU CTAIH U €ro
napameTpsl Ui
(opMUpOBaHUS
HEO00XOIMMBIX CBOICTB

P19

HaBrix

MIPUMEHEHNS METOINKH
aHanmm3a (a3oBbIX
IIpEeBpAalLEHUH CILIaBOB IO
JiFiarpaMMaM COCTOSIHUS

2 MecTo aucuumiaunsl (MoayJsi) B ctpykrype OINIOII

Jucrunnmaa

«MaTepI/IaJ'IOBeI[eHI/Ie U TCXHOJOIusA KOHCTPYKHHUOHHBIX MATCPUATIOB»

OTHOCHUTCS K 0a30Boi yacTH yueOHoro mana Hanpasienus 21.03.01 Hedrerasosoe aerno.

3. O0beM TUCHMIUTHHBI (MO1YJIA)

O0BeEM  OUCIAIIIUHEL

(Momynst) B 3aueTHBIX €AMHHUIAX C YKa3aHUEM KOJUYECTBa
aKaJIeMUYECKUX YacoB, BBIJACICHHBIX HA KOHTAKTHYIO paboTy ¢ oOydaromumucs (10 BHIAM

y4eOHBIX 3aHATHI) U HA CAMOCTOATEILHYIO paOb0OTy, MPUBEICH B TaOIUIE 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUTUINHBI

Tpyno- O6beM KOHTAKTHOH paboTh (Yac)

CeMe(;Tp CMKOCTb

Hasparne ?60 p‘::f Hacr, I/IE'IOI/I(II)(O)C AynuTtopHast Breay - CPC (f:rihf

OI10I1 BO Y VIl 3 q)gp YAHTOP TopHas

Hud > 3.E.) Bcero Tanuu
0300)
nek. | mpak. | 1na0. TA KCP
21.03.01
Hedrerazosoe (01¢)]0] B1.b 3 3 55 36 18 0 1 0 53 €]
JIENI0

4 CTpyKTypa M coJepkaHue TUCUUIIMHBI (MOXYJIs1)

4.1 CTpykrypa gucuuniauasl (moayJs) xiga Q@O

Tematuueckuil 1iaH, OTPaXaAOIIUNA COAEpPKaHUE UCIUIUIHHBI (MIEpEYEHBb Pa3JIeJIOB U TEM),
CTPYKTYpUPOBAHHOE MO BUIAaM Yy4eOHBIX 3aHATUN C yKa3aHHMEM HX OObEMOB B COOTBETCTBUM C

y4eOHBIM IIJIaHOM, ITpUBEJCH B Tabmuie 3.1

Tabmuma 3.1 — Paznmensl qucuuruHbl (MOAYAS), BUIBI y4eOHOW AEATEIBHOCTH M (HOPMBI

Teky1ero kouTpods st OO

Kogx pe- Koun-Bo yacoB, oTBegeHHOE HA Do
Ne Ha3zBanue Tembl 3yJbTaTa P
Jlex [Ipakr JIab CPC TEKYILIEro KOHTPOJIs
00y4eHUs
Beenenwue: 3nauenue u Iocne n3yvenus
3a7a4yn Kypca; OCHOBHBIC KaXIOU TEMBI
| | Texmuueckue Marepuanel. PIII 9 4 0 3 MIPEIYCMOTPEHO YCTHOE
MexaHnyeckue CBOHCTBA U cobecenoBanue,
KOHCTPYKIIMOHHAsI BBITIOJTHEHUE JOKJIAJIOB,
MPOYHOCTH TecT Nel
[Tocne usyuenus
KaXkJI0M TEMBI
Teopus criaBoB. P14, PIS, HIPEITYCMOTPEHO YCTHOE
2 | TexHonorus TepMU4ECKOM P16, PA7, 9 4 0 15 peny p y
cobecenoBanue,
00paboTKH cTamu P8
BBINOJTHEHUE JJOKIIAI0B
u rectupoBanue Nel




[Tocne usyuenus

Ka)KIOHM TEMBI
JlerupoBanHbie cTany U

IIPEelyCMOTPEHO
craBel. KoHcTpykimonHsie POBEACHIE YCTHOTO
3 | cranu o0IIero Ha3HAYCHHUSI. P12, P/13 9 5 0 15 P y
cobecen0BaHus,
HHcTpyMeHTanbHble U
MMOJATOTOBKHM JIOKJIAA0B U
[[BETHBIE CILIABBI
IIPOBE/ICHNE

TecTUpoBaHust Ne2

[Tocne usyuenus
KaXXJ10l TeMbI

Meranmyprudeckoe
MIPOU3BOACTBO. TeXHOIOTUs MPEALyCMOTPCHO yCTHOC
4 ) P4, P19 9 5 0 15 cobecenoBanue,
KOHCTPYKIIHOHHBIX
BBITIOJTHEHUE JJOKIIa0B
MaTepHaioB
U TEKy1Iee
TeCTUpOBaHHE Ne2
HToro no tabdaune 36 18 0 53

4.2 CopepsxaHue pa3iesioB M TeM TUCHUILIHHBI (MoayJas) niast OPO

Tema 1 Bseoenue: 3HaueHue u 3a0auu Kypca, OCHOBHble MeEXHUYECKUe Mamepuas.
Mexanuueckue ceéoticmea u KOHCMPYKYUOHHAS NPOYHOCMb.

Conepkanne Tembl: Kimaccudukarus ctaneil mo XUMHYECKOMY COCTaBy, MO Ka4e€CTBY, IO
Ha3HAYEHUIO; MPUHUUIIBI MAPKUPOBKU YIIEPOJUCTHIX W JIETUPOBAHHBIX cTaynel. MexaHudeckue
CBOWMCTBA W KOHCTPYKUHMOHHAsi MPOYHOCTb. MEXaHWYECKHE CBOWCTBA, OMNPEACIIEMbIE NIPHU
CTaTUYECKOM  pACTSIKEHUH; TBEPIOCTh; MEXAHMYECKHE CBOWMCTBA, OIpEAeNsieMble  MpHU
JUHAMHUYECKUX HArpy3Kax; MEXaHUYECKHe CBOMCTBA, ONpeiesieMble MPU HUKINYECKUX HArpy3Kax;
MEXaHWYECKHUE CBOWMCTBA, OMpeesieMble TPH TOBBIMIEHHBIX Temmeparypax. KoHcTpykimonHas
MIPOYHOCTh M CBOMCTBA €€ ONpEAEIAIOIINE; J0JITOBEUYHOCTh, KaK OJIHO U3 CBOWCTB HaJIEKHOCTH;
CBOMCTBA, OMNpPEICISIONIUME JIOJTOBEYHOCTh W3AeNUiA. TeXHOJIOTMYECKHEe WM SKCIUTyaTallMOHHBIC
CBOICTBAa MaTEPHAJIOB. .

@opMBl M METOABI TPOBEACHHS 3aHATHH 1O TeMe, NpPUMEHseMble 00pa3oBaTeIbHBIC
texHoynoruu: [lpy wW3yYeHWHM MUCHMIUIMHBI TPEAYCMOTPEHO NPUMEHEHHUE WHHOBAIIMOHHBIX
TEXHOJOTHI O0Oy4deHHs, Takux Kak padoTa B KOMaHIE [UISl pEIICHUS TEOPETUYECKUX U
MPAKTUYECKUX 3aJ]1a4, BBICTYIUICHUS C MPE3CHTAIMSIMHU PEe3yJIbTaTOB WHAMBHIYAbHON paOOTEHI.
CamocrosiTennpHasi paboTa CTYISCHTOB NPEANOJaraeT BBIMOTHECHHUE WHAMBUIYAIBHBIX padoT (2
CEMECTPOBBIE KOHTPOJIbHBIE pa0OThI) U IOJTOTOBKY MPE3EHTAIUH 110 Pe3yIbTaTaM 3TOi paboThI.

Bunbl camMocToSTeNnbHONW MOATOTOBKH CTYACHTOB Mo Teme: CamocTosTenbHas padora
CTY/IEHTOB TMpeArojaraeT MOArOTOBKY K YCTHOMY COOECelIOBaHHUIO, BBINOJIHEHHE JOKIAJ0B U
MOATOTOBKY K TecTy Nel.

Tema 2 Teopus cnaasos. Texnonoeus mepmuueckoi 06pabomku cmanu.

Copnepxanne TeMbl: [loHsTHE cIaBa, CHCTEMBI, KOMIIOHEHTa, (Da3bl; TBEPIbIE PaCTBOPHI,
XUMHUYECKHE COCIMHCHUS, MEXaHWICCKUE CMECH; TUarpaMMbl COCTOSHHUS JBOWHBIX CIUIABOB (C
MOJTHOM PacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJOM COCTOSHUHU, OOpa3ymolMX MEXaHHYeCKue
CMECH W3 YHCTHIX KOMIIOHEHTOB, C OTPAaHWYCHHOW PACTBOPHMOCTHIO KOMIIOHEHTOB B TBEPAOM
COCTOSIHUM, OOpa3ymoIUX XHUMHUYECKHE COCAMHEHUS, KOMIIOHEHThl KOTOPBIX HCIIBITHIBAIOT
nonuMop(dHbIE TpeBpalleHus); KiacCupUKalus BHUIOB TEPMUYECKOM OOpaOOTKH, CBSI3b MEXIY
JUuarpaMMaMH COCTOSTHUSL 1 BO3MOXKHOCTBIO TepMHUUYECKoi 00paboTku. OCHOBHBIC COCTABJISIONIHEC
TEXHOJOTMYECKOro Tpolecca TepMHUYeCKoH o00paboTku (TemmepaTypa W BpeMs Harpesa,
BO3JICHICTBUE Cpelbl HAarpeBa Ha METAJUI, YCJIOBUS OXJIAXKIACHHS); PEIBAPUTEIbHAS TepPMUIECKas
obpaboTtka (omxur 1 u 2 poaa, HOpMaIM3alKs); OKOHYATEIbHAs TepMUUYECKast 00padoTKa (3aKajka
U OTITYCK, MPOKAIMBAEMOCTh, CIIOCOOBI 3aKAJIKH ); TEPMOMEXaHHueckas 00paboTka.

@opMBI M METOJABI TPOBEACHHS 3aHATHH 1O TeMe, NPUMEHsSEMbIe 00pa3oBaTeIbHBIC
TexHoioruu: Ilpu wu3yyeHHMM AUCUUIUIMHBI MNPEIyCMOTPEHO MPUMEHEHHE WHHOBAI[MOHHBIX
TEXHOJOTHI OOydeHHs, TakuX Kak padoTa B KOMaHIE [UIS pEIICHUS TEOPETUYECKUX U
MPAKTUYECKUX 3aJ1ad, BBICTYIUICHUS C MPE3CHTAIMSIMH PE3YJIbTaTOB WHIMBHIYyAILHON paOOTEHI.



CamocrodaTenbHas paboTa CTYIEHTOB MPEINOJiaraeT BBINOJHEHHE WHAWBUAYAIbHBIX padboT (2
CEMECTPOBBIE KOHTPOJIbHBIE pabOThI) U MOJATOTOBKY MPE3EHTAIUH 110 Pe3yIbTaTaM 3TOU paboThlI.

Bunel caMocTosTENbHONW MOATOTOBKM CTyAEeHTOB mo Teme: CamocrtositenbHas paboTa
CTY[ICHTOB TIPEAINOJIaraeT IMOATOTOBKY K YCTHOMY cOOECelOBaHMIO, BBINIOJHEHHE JOKIAI0B WU
MOArOTOBKY K TecTy Nel.

Tema 3 Jlecuposannvie cmanu u cniagvl. Koncmpykyuonnvie cmanu obuje2o Ha3HA4eHUs.
Hucmpymenmanvhvie u yeemuule Cniagol.

Copnepxanue TeMbl: JlermpoBaHHME M €ro poJjib; BIMSHHE JIETHPYIOIIMX 3JIEMEHTOB Ha
nonuMopdHble mpeBpaiieHus; ¢$aspl, 00pasyeMble JETUPYIOIIMMHU 3JIEMEHTaMHu (TBEpAble
pacTBOpbI, KapOWIbl, MHTEPMETAIINbI); BIMSHHUE JIETHUPYIOIIUX 3JEMEHTOB Ha CTPYKTYpy H
CBOWCTBa CTasiell, HA MPOKAJTMBAEMOCTD; KIaCCU(UKAIMS JETHPOBAHHBIX CTaJlel MO CTPYKTYpe B
PaBHOBECHOM COCTOSIHUM; JAe(eKTbl JIerMpoBaHHbIX craneid. CTpouTesnbHblE, apMaTypHbIE,
LIEMEHTYEMbIE,  YIy4dllaeéMble, PECCOPHO-IPYKUHHBIE, BBICOKOIIPOUYHBIE, IOIINUITHUKOBBIE,
aBTOMaTHble. Knaccudukanus HHCTPYMEHTaIbHBIX CIUIABOB [0 HA3HAYEHUIO, 0 TEIIOCTONKOCTH;
CIUIaBBI ISl PEXKYILETr0, U3MEPUTEIBHOIO U LITAMIIOBOTO MHCTpyMeHTa. CIUIaBbl aTlOMUHUSA, MENH,
TUTaHa, MarHus, IMHKA; TYTOIUIABKUE METAJUIBI; IPUIIOH. .

@opMBl U METOJABI TPOBEIACHMS 3aHATHI 1O TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TexHoioruu: Ilpu wH3yyeHMM JUCHMIUIMHBI MPEIyCMOTPEHO MPUMEHEHHE HMHHOBAIMOHHBIX
TEXHOJIOTUI OOyueHMs, TakuX Kak paboTa B KOMaHA€ [UIi pEIICHUS TEOPETUUYECKUX U
NPAaKTUYECKUX 3a/ad4, BBICTYIUIEHUS C NPE3EHTALUSAMHU PEe3yIbTaTOB HHIUBUAYAJIBbHOW pPaOOTHI.
CamocrosaTenbHas paboTa CTYAEHTOB MPENOJiaraeT BBINOJHEHHE WHAMBUAYAIbHBIX padboT (2
CEMECTPOBBIE KOHTPOJIbHBIE padOThI) U OJATOTOBKY MPE3EHTALUH 110 PE3yJIbTaTaM 3TOU paboThlI.

Buasl camocTosTenbHONM MOATOTOBKM CTyAEHTOB Mo Teme: CamocrosiTenbHas pabora
CTY[ICHTOB TPEAINOJIaraeT IMOATOTOBKY K YCTHOMY cOOECelOBaHMIO, BBIIOJHEHHE JOKIAI0B WU
MTOATOTOBKY K TecTy Nel.

Tema 4 Memannypeuueckoe npouzeoocmeo. 1exnonozusi KOHCmMpYKYUOHHLIX MAMePUAios.

Copnepxxanne TeMbl: OCHOBBI METAJUTYprHUECKOT0 Mpou3BOACTBA. [Ipom3BoacTBO uyryHa,
CTally, LBETHBIX METAJUIOB (MEIH, ANIOMHUHUS, TUTaHa, MarHus). OOmme cBepeHus, Gpusnueckue
OCHOBBI, HarpeB MaTepuajoB npu o0paboTke maBieHHeM. l[lomydeHHe MaIIMHOCTPOUTEIHHBIX
npoduiielt (Mpokarka, npeccoBanue, BosioueHue). CrocoObl MosTydyeHus: MOKOBOK (KOBKa, ropsidas
o0beMHasl IITaMIIOBKA, XOJIOJHAs OOBEMHAs IITAaMIIOBKA - BbIJABIMBAHUE, BHICAJKa, OOBEMHAS
dopmoBka). XomomHas JUCTOBasg ImTamMmnoBka. Crnenuain3upoBaHHBIE METOABI 00paObOTKH
naBiieHueM ((OpMOU3MEHSIONIME - MOJIyYeHHE THYTBIX NMpoduiei, HakaTbIBaHHUE; OTIEJIOYHBIE -
oOKaThIBaHUE, pacKaThIBaHWE, ajJMa3HOE BBINIAXHBAHWE; yNpouHsone). [IpuHmuner BbIOOpa
pallMOHATBHOIO  croco0a  M3rOTOBJIEHMSI  3arOTOBOK  IUIACTHYECKUM  Ae(OpMUPOBAaHHEM.
TexHomoruueckne 0COOEHHOCTH CBAPKU METAITIMUECKUX MaTepHaoB. TeXHOJIOIMYHOCTh CBAPHBIX
KOHCTpYKImiA. [IpuHIMIBI BBIOOpa pamMOHATBHOTO crocoba CBapKh. MeXaHWYecKHe CIOCOObI
(pezanueM,  ciecapHas,  IUIaCTUYECKMM  Ae()OpMUpOBaHHEM),  IEKTPO(U3NYECKHE U
AIIEKTPOXUMHUYECKHE CIIOCOOBI, KOMOMHUPOBAaHHBIE CIOCOOBI. OCHOBBI TEXHOJIOTUN MEXaHUYECKOU
00paboOTKM MarepuajoB pe3aHueM: oOume CcBeaeHus, (U3UKO-MEXaHUYECKHE OCHOBBI,
METAJUIOPEXKYIINE CTaHKH, OCHOBHBIE CIIOCOOBI 0OpabOTKHM Ma-TepHAOB PE3aHUEM C IOMOIIBIO
JIe3BUITHOTO MHCTPYMEHTA (ToueHueM, (pe3epoBaHNEM, HAa CBEPIMIIBHBIX CTAaHKaX, pAaCTaYNBaHUEM,
MPOTSATUBAaHUEM, CTpOTaHWEM, JIOJOJICHHEeM, Hape3aHue 3yObeB 3yOuaThIX KoJieC Ha
3y0000pabaThIBalOMX CTaHKaX), 00pabOTKa MaTepHajoB pe3aHHEM C IMOMOIIBI0 a0pa3HBHOTO
UHCTpYMeHTa (nummdoBaHHEM), OTAEIOYHBIE METOABl 00paboTkM (TOHKOE OOTaYMBaHUE,
pacTtaunBaHue, IUIM(OBAHKWE; XOHHUHIOBAaHHUE; CyNepUHHUIINPOBAHKE; MPUTHPKA; MOJHMPOBAHUE,
aOpa3MBHO-KUIKOCTHASL OTJIENKA; OTAEIOYHO-3a4MCTHasi 00paboTKa; MeToabl 00paboTKH 3yObeB
3y0uaThIX KoJieC - 3yOOIlEeBHHrOBaHWE, 3yOourudoBaHue, 3yOOXOHUHTOBaHWE, 3yOONPUTHUPKA).
OOpaboTka 3aroToBOK 0€3 CHATHUSA CTPYXKKU (IUTACTUYECKUM Je(OpMHUPOBAHHEM) - YHCTOBas,
0oOKaThIBaHUE M pPacKaThIBAHWE TOBEPXHOCTEH, alMa3HOE BBITNIA)KMBAHUE, KATHOPOBKA OTBEPCTHIA,
BHOpOHAKaThIBaHWE, OOKaThIBAaHWE 3yOYaTHIX KOJIeC, HakaThiBaHWE (Pe3b0, NUIMIICBHIX BaJIOB,



3y04aThIX KOJIEC).

@opMBl U METOJABI NPOBEACHMS 3aHATHI 1O TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TexHoioruu: lIlpu wH3yyeHMM JUCHUIUIMHBI MPEIyCMOTPEHO MPUMEHEHHE HMHHOBAIMOHHBIX
TEXHOJIOTUI OOyueHMs, TakuX Kak paboTa B KOMaHA€ [UIi pEIICHUS TEOPETUYECKUX U
NPAaKTUYECKUX 3a/ad4, BBICTYIUIEHUS C MPE3EHTALUSAMHU PE3yIbTaTOB HHIUBUAYAJIBbHOW pPalOOTHI.
CamocrosaTrenbHass paboTa CTYIEHTOB MpENOJiaraeT BBINOJHEHHE WHAMBUAYAIbHBIX padboT (2
CEMECTPOBBIE KOHTPOJIbHBIE padOThI) U OJATOTOBKY MPE3EHTALUMH 110 Pe3yIbTaTaM 3TOU paboThl.

Buasl camocTosTenbHONM MOATOTOBKM CTYyAEHTOB Mo Teme: CamocrosiTenbHas pabora
CTY[ICHTOB TPEAINOJIaraeT IMOATOTOBKY K YCTHOMY cOOECelOBaHMIO, BBINOJHEHHE JOKIAI0B U
ITOATOTOBKY K TecTy Nel.

5 Metoanueckue yKazaHus 1Jis 00y4arOIIMXCH M0 U3YYEHUIO U PeaTu3allui JUCHUIIMHBI
(Moay.Jis1)

5.1 Meroauueckne peKOMeHIAUUH OOyYAIUMCH MO0 HU3YYEHUI0 JUCHUIUIMHBI W 10
o0ecrneYyeHNI0 CAMOCTOATEILHOI padoThI

B X04€ M3YUCHHUA HOAHHOI'O KypcCa CTYACHT CJIymacT JICKOUU [0 OCHOBHBIM TCEMaM,
HOCeIIaeT TPAKTUUCCKUE 3aHITHS, 3aHUMACTCs WHIUBHIyalbHO. [IpakTHueckue 3aHSATHS
NpPEAINOoNararoT, Kak WHIUBHIYalbHOE, TaK W TPYIIIOBOE BBIOJHEHUE ITOCTABICHHBIX 3314,
KOJUICKTUBHOE 00CY K/ICHHE ITOJYYEHHBIX PE3yIbTaTOB.

Ocoboe MecTo B OBJIQJICHHM JaHHBIM KypCOM OTBOJMTCS CaMOCTOSTENBHOI paboTe 1o
W3YYCHHUIO JUTEPATyphl, JJIEKTPOHHBIX W3JaHUM, paboTe ¢ OMOIMOTEYHHIMU W TMOWCKOBBIMH
CHCTEMaMH.

HaunHast u3yueHue TUCHUIUIAHBI, CTYICHTY HEOOXOIMMO:

- 03HAKOMUTBCS € IPOrpaMMOi, U3yUUTh CIIMCOK PEKOMEHIyEMOM JINTEpaTyphl;

- BHHMATENIHO pa300paThcsi B CTPYKTYpe Kypca, B CHCTEME paclpeieieHHs Y4eOHOro
Marepuaa 1o BUJaM 3aHITHH, (PopMaM KOHTPOJIS, YTOOBI HIMETh MPEACTaBICHHE O Kypce B IIEJIOM;

- napopmannonnsie Texnonoruu: Microsoft Office Professional Plus 2013 Russian.

5.2 OcoOenHocTH oOpraHu3anuu OOy4YeHHs] JIS1 JIMI € OTPAHHYEHHBIMM BO3MOKHOCTSIMH
310POBbS U HHBAJIU/I0B

[Tpu HE0O6X0MMOCTH 00YYAIOLIMMCS U3 YHUCIIA JIULL C OTPaHMYEHHBIMH BO3MOKHOCTSIMU 3/10pOBbS U
MHBAJIUAOB (110 3asIBJICHUIO 00YYaIOLIETrocs) NpeaoCTaBIseTcs yueOHas HHPOpMaLUs B TOCTYITHBIX
¢dbopMax ¢ yueToM UX UHJIMBUIYaAJTbHBIX ICUXO(PU3NYECKUX 0COOEHHOCTEH:

- JJIs UL ¢ HApYUIEHUSIMU 3pEHUs: B e4aTHON (GopMe yBeIHMUeHHBIM mpudTOoM; B Gopme
AIIEKTPOHHOI'O JIOKYMEHTA; VHAUBHU1yaJIbHbIE KOHCYJIBTalluH c IPUBJICYEHUEM
TU(IIOCYPIONIEPEBOUNKA; UHIUBUAYAJIbHBIE 3aaHNS, KOHCYJIbTALUU U JP.

- 17151 ML C HapYLICHUAMH CyXa: B Ie4aTHoi gopme; B (hopMe IEKTPOHHOIO JIOKYMEHTA;
MHAVBUAyaJIbHbIE KOHCYIBTAIlMM C PUBJICYEHUEM CYypIOTIEpEBOAUNKA; UHIMBUYaJIbHbIE 3a/1aHNUS,
KOHCYJIbTAIlM U JIp.

- sl AL ¢ HApYIIEHUSIMH OMOPHO-ABUTaTeIbLHOTO anmnapaTa: B neyaTHoi (opme; B popme
AIIEKTPOHHOI'O JOKYMEHTA; MHIMBUIyalIbHbIE 3a/1aHuUs1, KOHCYJIbTALUU U JIP.

6 ®oHJ OLEHOYHBIX CPeICTB A NMPOBEIEHUs TeKYyIero KOHTPOJIA M NMPOMEKYTOYHOI
arrecTaliy 00y4aroImMXcs 1o JMCUMIIMHE (MOAYJII0)

B coorBerctBum ¢ TpeboBaHmsimu DPI'OC BO gms arrectanmuu  oOydarommxcs Ha
COOTBETCTBUE UX TEPCOHAIBHBIX JOCTHKECHUHN TMJIAHHUPYEMBbIM pe3ylbraraM OOy4YeHUs II0
JUCHUIITHHE (MOIYNI0) CO3JaHbl (DOHIBI OLIEHOYHBIX CPENCTB. THMOBBIE KOHTPOJIbHBIC 3aaHUS,



METOJIMYECKUE MaTEpHalIbl, ONPEACIAIOIIUE MPOLETYpPhl OLICHUBaHWsI 3HAHUM, YMEHUH M HABBIKOB,
a TaKKe KPUTEpUU M II0Ka3aTeau, HeoOXOAMMbIE NJs OLEHKM 3HAHWW, YMEHUH, HaBBIKOB U
XapaKkTepU3yoIlue 3Tarbl GOPMUPOBAHUS KOMIETEHLUI B IMpoliecce OCBOEHUsI 00pa30BaTeNbHON
IIpOrpaMMBl, IipescTaBieHsl B [Ipunoxkenun 1.

7 YueOHO-MeToAuYecKoe U MH(OPMAIMOHHOE o0ecnevyeHre JUCHMILIMHBI (MOTYJISA)

7.1  Ocnoenaa numepamypa

l. AdanacreB A.A., Iloronun A.A. TexHoOnOruss KOHCTPYKUHMOHHBIX MaTEpUANIOB :
VYueOHuk [OnexktponHslii pecypc] : HH®PA-M |, 2019 - 656 - Pexum pocryna:
https://znanium.com/catalog/document?id=340068

2. Bopucenko I'A., UBanoB I'H., Celipynun P.P. TexHomorusi KOHCTPYKIHOHHBIX
matepuanoB. OOpaboTka pe3anueM : YueOHOe mocobue [DnekTpoHHBI pecypc] : MTHDOPA-M |,
2020 - 142 - Pesxxum poctyna: https://znanium.com/catalog/document?id=357317

3. Martromikun B.A., JlenucoB B.M. TexHonoruss KOHCTPYKLHMOHHBIX MaTEpUajOB :
YuebHoe mocobme  [DnektponHbii  pecypc] :  HWH®DPA-M - Pexum  gocryna:
https://znanium.com/catalog/document?id=339550

4. Cruupi, U.A. MarepuanoBeaenue. TeXHONOTMsI KOHCTPYKLIMOHHBIX MaTepHaJoB.

Paznen «Marepuanosenenue» / M.A. Crmupin .— Ilensa : IITAY, 2018 .— 103 ¢. — URL:
https://lib.rucont.ru/efd/671308 (nata obpamenus: 14.05.2024)

7.2 /lononnumensnasn tumepamypa

1. MarepuanoBenenue : nab. npaktukym / B.M. TonuapoB .— CrtaBpomnonb : U3I-BO
CKoy, 2017 .— 115 c. : un. — URL: https://lib.rucont.ru/efd/671147 (mara oOpamieHwus:
14.05.2024)

2. Marepuanosenenue : YueOHuk [DnektponHbIi pecype] : KYPC , 2020 - 336 - Pexum
noctyna: https://znanium.com/catalog/document?id=348066

3. MarepuanoBenenue : YueOHoe mocodue [InekTpoHHbd pecypc] : U3narensckuii Jom
®OPYM , 2020 - 368 - Pexxum noctyna: https://znanium.com/catalog/document?id=350666

4. MarepuanoBejeHHEe U TEXHOJIOTHS KOHCTPYKLMOHHBIX MAaTEpUANIOB @ TPAKTHKYM /
AptamonoB E.W.; IlpukazunkoB M.C., lluraesa B.B. — Camapa : PUL] CI'CXA, 2018 .— 256 c.
— ISBN 978-5-88575-524-5 .— URL: https://lib.rucont.ru/efd/673128 (mata oOpateHus:
14.05.2024)

5. OBC "Yuausepcurerckas bubmmuorexa Onnaiin"

7.3 Pecypcol ungpopmayuonno-menekommynukayuonnoi cemu "Humepuem'’,
6KNIouas npogheccuonanvHvle 0a3vl OAHHLIX U UHOOPMAYUOHHO-CHPABGOUHDbLE
cucmemul (npu HeoOXO0UMOCMU):

1. 3OBC «HaumnonansHblit ndppoBoii pecype «Pykont»: https://rucont.ru

2. OBC IOpaiit: https://urait.ru/ebs

3. OnexktponHas Oubnuoreunass cucrema ZNANIUM.COM - Pexum pocryna:
https://znanium.com/

4. DnexktpoHHO-OuOnMoTeuHas cucrema "PYKOHT"

5. Open Academic Journals Index (OAJI). [Ipodeccuonanshas 6a3a maHHBIX - Pexxum
noctyna: http://oaji.net/

6. [Ipesunentckas Oubnmoreka wm. b.H.Enpnmua (6a3a maHHBIX —pa3sIudHBIX
npodeccroHaIbHBIX o0macTeil) - Pexxum nocryna: https://www.prlib.ru/
7. Nudopmannonno-cnpasoynast cucreMa "Koncynsrant Ilmroc" - Pexxum nocryna:

http://www.consultant.ru/



8 MarepuajbHO-TeXHHYECKOEe o0ecredyeHre JUCHMIUIMHBI (MOAYJf) W IMepedYeHb
MH(POPMANMOHHBIX TEeXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYHIeCTBJEHHH 00pa30BaTeJbHOI0
npouecca no JMCuMIvInHe (MOIYJII0), BKJIYasi lepevyeHb MNPOrPaMMHOI0 odecredeHnst

OcHOBHOE 000pPYIOBAHUE:

ABTOMAaTU3UPOBAaHHBIN Ja0opaTOpHbIM KoMmIulekc "JleTanu MamiuH- COEAMHEHHS C
HaTsroM"
- Bepcrak crnecap. ¢ MeTaJUIMYECKUM MOKPBITHEM

[IporpammHoe obecrieueHue:

- ABBYY FineReader 10 Professional Russian
- Adobe Acrobat Professional 11.0 Russian




MHWHOBPHAYKHU POCCUN

BJIAJUBOCTOKCKUI I'OCYJIAPCTBEHHBIN YHUBEPCUTET

KA®EJIPA TPAHCIIOPTHBIX ITPOLIECCOB U TEXHOJIOT' M1

@DOoH/1 OIICHOYHBIX CPEJICTB
JUTSI IPOBEJICHUS TEKYIIET0 KOHTPOJIS
Y IPOMEKYTOUYHOMN aTTECTAIIMHU IO TUCIUTUTAHE (MOIYITIO)

MATEPHUAJIOBEJEHHUE U TEXHOJIOI'MSA KOHCTPYKIHMOHHbBIX MATEPUAJIOB

Hanpasienue 1 HanpaBiaeHHOCTD (TIPO(UIIb)

21.03.01 Hedrerazosoe neno. Hedrerazosoe neio

['on Habopa na OIIOII
2023

dopma 00yueHHst
OYHast

Bnamusoctok 2023



1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

MIPOLIECCOB € YYETOM HKOHOMHYECK
UX, 9KOJIOTMYECKUX, COLIUAIBHBIX U
JpyTrux OrpaHUYeHUH

Hassanue OITOII BO, | Koxa n popmynuposka komnereHun | Ko u opMyIMpoBKa HHAMKATOPA JOCTIKEHUS
COKpaIeHHOe u KOMIETEHIINU
21.03.01 «Hedrerazop | OIIK-2 : CrocobeH yyacTBOBaTh B OIIK-2.1k : aHanu3upyeT npeiaraeMble Crocoo
oe JIe110» IIPOEKTUPOBAHNY TEXHUYECKUX 00b | BI M TEXHMYECKHE PELICHHUS ITPU IIPOSKTUPOBAHNH
(B-HI) €KTOB, CHCTEM M TEXHOJIOTNMYECKUX TEXHUYECKUX 00BEKTOB, CUCTEM M TEXHOJIOTHYEC

KHX ITPOIIECCOB U B CUITY CBOCH KOMIICTCHIIMU BH
OCHUT IIPEIUIOKEHUSA IO KOPPECKTUPOBKE

OIIK-6 : CnnocobGeH npuHUMaTh 000
CHOBaHHBIC TEXHUUYECKHUE PELICHHS
B IIpO(heCCHOHATTLHOM ICATEIBHOCT
1, BEIOMpaTh 3¢ eKTUBHEBIE U Oe30T
aCHBIE TEXHIUYECKHE CPEACTBA U TEX

OIIK-6.1x : ucnonb3yet Metobl cOopa, 06padot
KH ¥ aHAJIM3a HH(POPMAIHU, HEOOX0AUMOI 11 p
SIICHHSI TOCTABJICHHBIX 3371a4 1 000CHOBAHHUS BBI
Oopa pereHus

OIIK-6.2k : pemiaeT cTanIapTHBIE 3a1a41 pode

HojIornK CCHOHAJILHOM JIeATENLHOCTH C YUETOM TPpeOOBaHN

1 6e30I1acHOCTH

KommiereHnust cuutaercsi chOpMUPOBAHHON HA JAHHOM JTalle B Cllydae, eCiH IOJyYCeHHbIe
pe3yabTaThl OOY4YEeHUs MO JWCIMIUIMHE OLEHEHBI IIOJIOKUTENBHO (IMarna3oH KPUTEPHEB
OLICHUBAHUSI PE3YJBTATOB 00yUCHHS «3aUTCHOY, YIOBICTBOPUTEIBHOY, «XOPOIIOY, KOTIHMIHO»). B
cllydae OTCYTCTBHSI TIOJIOXKHUTEIBHOW OLCHKM KOMIICTCHLMsS HA JIAHHOM OTale CYHTaeTCsl
HeC(OPMHUPOBAHHOM.

2 Iloka3zaTe M OLlEHNBAHUS IVIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHusl

Komnerennus OIIK-2 «CnocoOeH y4acTBOBaTh B IPOEKTUPOBAHUU TEXHUYECKHX
00BEKTOB, CHCTEM U TEXHOJOTHUECKUX MPOIIECCOB C yUYETOM 3KOHOMUYECKHX, SKOJIOTUIECKUX,
COLMAIBHBIX U JPYTUX OTPAHUYEHUI»

Ta6JII/II_Ia 21— KpI/ITCpI/II/I OLICHKU MHAUKATOPOB JOCTUIKCHUA KOMIICTCHIIUN

PeSyJ’IBTaTI)I O6y‘ICHI/I$I 110 JUCHUIIIIUHE

T
Kox u popMynupoBKka HHIUKAT K u Kpurepuu orieHuBaHust pe3yJibT
opa JOCTHKEHUS KOMIIETEHIINH on | o aToB O0YYCHUS
pe pe Pesynprar
3- .
Ta |,

OIIK-2.1k : ananu3upyer rnpen CdopmupoBasiieecst 3SHaHHE CO

P 3H | COBPEMEHHBIX CIIOCOOOB MOIYY
JlaraeMble CIIOCOOBI M TEXHHYEC BPEMEHHBIX CIIOCOOOB MOTyYeH
I | aH | eHUSI KOHCTPYKIIMOHHBEIX MaTep
KHE PEIICHUs IPH MPOEKTHPOBa | ve | manos 1Sl KOHCTPYKIMOHHBIX MaTepHa
HHUM TEXHUIECKUX 00BEKTOB, CH JIOB
CTEM H TEXHOJOTHIECKHX IpoLie b v i COpMUPOBABIIIEECS YMEHHE O
CCOB 1 B CHILy CBOCH KOMIICTCHIL v | OCYMCCTBIUITS PALHOHATBILIH CYIIECTBIIATh PALMOHANBHBIH B
MK BHOCHT TIPE/ITIOAKCHHA TIO KO A €H BHIGOD KOHCTPYKIMOHHBIX 1 9KC BIOOP KOHCTPYKIIMOHHBIX H 9KC
PPEKTHPOBKE 2 e | VYATAHHOHHBIX MATEpHATOB IUTyaTalluOHHBIX MaTEpUAIIOB
OCYIECTBIICHUSI PAIIMOHAIBEHOT .
P H yLLl6 pait ChopMHUPOBABIINICS HABBIK OC
0 BbIOOpa KOHCTPYKIMOHHBIX U
o P TPYKIL VIIECTBICHHS PAIlHOHAIEHOTO B
3 pr | OKCTUIYATalHOHHBIX MATCPHANIO | 1150104 KOHCTPYKITHOHHBIX H 9KC
B

K TUTyaTaOUOHHBIX MaTCpruajIoB




Komnerenuus OIIK-6 «Criocoben npuHUMAaTh 000CHOBAHHBIE TEXHHUECKUE PEILICHUS B
npodeccuoHaNbHOM NesTENbHOCTH, BEIOMPATh 3P PEKTUBHBIE U O€30MaCHbIE TEXHUUECKHE CPEICTBA
U TEXHOJIOTUN»

Ta6nuia 2.2 — Kputepuu OLIEHKH UHIUKATOPOB JIOCTUKEHUS KOMITETCHIIMH

Kon u popmyupoBKa HHAUKAT
opa JOCTH)XEHHS KOMITCTCHITHH

PC3yJ’ILTaTLI O6y'{€HI/IH 10 JUCHUILINHE

Kputepuu oneHUBaHUs PE3yIbT
aToB O0YYCHUS

OIIK-6.1k : ucnons3yeT METO/

BI cOopa, 0OpabOTKH 1 aHATH3a

nHPOPMALIUH, HEOOXOTUMOH T
sl peLIeHNs TIOCTABJICHHBIX 3212
4 1 000CHOBaHUS BBIOOpA pellie
HUS

Ccopmupoasmieecst 3HaHHE CO
CTaBa, CTPOCHHMS JKEIIE30yTIICPO
JUCTHIX CTIJIaBOB M (hopMuUpoBa

HUSI B HAX DKCIUTyaTallMOHHBIX

CBOWCTB, TCOPUHU U TEXHOJIOTUU
TePMHUYECKOH 00pabOTKH cTaIn
, TTacTMacc

CdopmupoBasiieecst yMEHHUE IT
PHMEHSTH METO/IMKY aHAITM3a C
TPYKTYPHBIX MPEBPAIIEHHUH CILT
ABOB I10 THarpaMMaM COCTOSTHU
s

CcopmupoBaBIIHiicS HABBIK P
MMEHEHHS METOIMKH aHaIN3a C
TPYKTYPHBIX MPEBPAICHUIT CILIT
ABOB 10 AMArpaMMaM COCTOSIHH
A

OIIK-6.2k : pemraeT cTaHAApTH
bI€ 3a7a4M PO ECCUOHATBHOM
JIeSTEILHOCTH C yYETOM TPeOOB
aHuit 6e301acHOCTH

CdopmupoBasieecst 3SHaHUE BU
JIOB TEPMHUIECKOH 00pabOTKH C
TallM ¥ X apamerpsl uist Gop
MHPOBaHHsI HEOOXOJMMBIX CBOH
CTB

CdopmupoBasiieecs yMEHUE B
bIOUpaTh BUJI TEPMUYECKOMN 0Op
a0O0TKH CTalli U €ro MapaMeTphl
JUTst (POPMHPOBAHUST HEOOXOUM
BIX CBOMCTB

T
K
u
on
I
pe PesynbraT
pe
3_
3_
Ta
Ta
COCTaBa, CTPOEHHUS JKENE30yTIIe
POIUCTBIX CILIABOB M (POPMHPO
p 3H | Baums B HUX SKCIUTyaTALHOHHBI
A aH | X CBOWCTB, TCOPHUH U TEXHOJOTH
4 HE | u TepMuuecKoif 00pabOTKH cTad
H, IIacTMace
P Y | mpuMeHATh METOIUKY aHAIIN3a
i M CTPYKTYPHBIX IpeBpallleHuil ¢
s €H | JaBOB IO AUarpamMMaM COCTOSH
ue | us
P H | mpumeHeHHs METOAMKHU aHAIU3
i aB | a CTPYKTYPHBIX NPEBPAIICHHH C
6 bl | IIAaBOB IO AUAarpamMMaM COCTOS
K HUS
P 3 BHUJIOB TEPMHUUECKONH 00pabOTKH
H
1| an CTaJIM ¥ UX MapaMeTpsl s Gpop
- ye | MuPOBaHHS HEOOXOINMBIX CBOH
CTB
P v BBIOMpATh BUJI TEPMUYECKOM 00
i M PabOTKH CTaU U €ro napamerp
2 eH | BI a1t GOPMUPOBAHHS HEOOXO
e | WMBIX CBOICTB
H
P ap | TIPMMEHEHHS METOAUKM aHATH3
pil| o a (pa30BBIX MPEBpaIICHHH CIITaB
9 OB TI0 THarpaMMaM COCTOSHHS
K

CdopmupoBapmuiics HaBBIK I
MMEHEHHMSI METOJIMKH aHanu3a ¢
A30BBIX NIPEBpAICHUH CILIABOB

0 IMarpaMMaM COCTOSHHUS

Tabnuna 3anoiHsAeTCsl B COOTBETCTBUU C paznenoM 1 Paboueit mporpammbl AMCHMITIIUHBI
(Momyms).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Ta6mmma 3 — [lepeueHb OIIEHOYHBIX CPEACTB MO TUCIUILTAHE (MOIYIIIO)

HanMeHnoBaHHE OLIEHOYHOTO CPEACTBA U TP

exncrasierue ero 8 @OC
Kontponupyemslie TeMbl

JUCIUTIIIINHBI

KoHTponmpyemble IIaHupyeMsie pesy
JBTATHl 00yIEeHHS

IIpomexxyTouHas art

Texkymui KOHTPOIb
Y ™ TECTAIHS




OuHas popma oOydeHuUs
P11 3HaHUE : COBPEMEHHBIX C 1.1. BBegenue: 3HaueHne
1moco0OO0B MOMYyYeHHsI KOHC | U 3a/laud Kypca; OCHOBHBI
TPYKLMOHHBIX MaTepHano | € TeXHUYECKHe MaTepHuai Tecr DK3aMeH B IUCbMEH
B bl. MexaHn4ecKkue CBOMCT HOU (opme
Ba M KOHCTPYKIIHOHHAS IT
POYHOCTB
P2 YMeHue : OCyLIecTBIATh 1.3. JlerupoBaHHBIE CTANIH
panMoHaNIbHBINA BEIOOp KO | W ciutaBel. KoHCTpyKIMOH DK3aMCH B IHCHMCH
HCTPYKIIMOHHBIX ¥ 9KCIUTY | HBIe cTaim oOmiero Ha3Ha | Tect Hoi dopMe
ATaIMOHHBIX MaTepuaioB | 4eHus. IHCTpyMeHTaIbH
bI€ ¥ I[BETHBIC CIUIaBHI
P13 Hagpik : ocymiecTBiaeHus 1.3. JlerupoBaHHBIE CTANIH IIpakTrueckas pabo | DK3aMeH B MHCHMEH
palMoHaIBHOTO BhIOOpa K | U cruiaBbl. KOHCTPYKUMOH | 13 HO#t (hopme
OHCTPYKUHMOHHBIX 1 9KCIUT | HBIE CTaJlk OOIEro Ha3Ha
yaTallMOHHBIX MaTepuano | 4yeHus. HCTpyMeHTalbH Tecr OK3aMeH B [IHCHMCH
B bI€ U LIBETHBIE CILIABbI HOit popme
P4 3HaHue : cocTaBa, CTPOEH 1.2. Teopus cnnaBos. Tex K3aMCH B [IHCHMCH
1Sl JKENE30YTIIEPOAUCTBIX Hoytorust repmudeckor 06 | Tecr Hoii dhopme
CIIaBOB M ()OPMHUPOBAHH paboTKH cTanu
s B HUX 3KCIUTyaTallHOHH
bIX CBOICTB, TEOPUU U TEX 1.4. Meraurypruseckoe n
HOJIOTHH TEPMUIECKOH 00 POH3BOZCTBO. Texnozorn Tect 3KfaMeH B THCHMCH
paboTKy cTamy, wiactvac | o L onC PYKIMOHHBIX MaT Hoii popme
. epHaioB
PI5 YMeHue : IpUMEHSTh MET
OIMKY aHAJIN3a CTPYKTYP 1.2. Teopus cinaBos. Tex K3aMEH B IIHCHMEH
HBIX [IPEBpAILEHUH CILIaB HoJoTus Tepmudeckoi 06 | Tecr HO# (hopMe
OB MO MarpaMMam cocTo | paboTKu cTamu
STHUS
P16 HaBbIk : mpuMeHeHHs MeT [IpakTtrueckas pabo | Dx3aMeH B IHMCbMEH
OJVKH aHAJIN3a CTPYKTYP 1.2. Teopus crutaBoB. Tex | Ta Hoi (hopme
HBIX IIPEBPAICHUH CIJIaB | HOJIOTHS TePMHIECKON 00
0B I10 JUarpaMmam cocTo paboTKu cTamu Tecr OK3aMeH B MHChMEH
SIHUSL Hol1 popme
pPa7 3HaHue : BUAOB TEPMUUEC
Ko oOpabotku cramuuu | 1.2. Teopus cruraBos. Tex K3AMCH B IHCHMCH
X TapameTps! a1t popMup | Hojorus Tepmudeckoit 06 | Tecr H0i hopme
OBaHUS HEOOXOIUMBIX CB paboTKu cTamu
oifcTB
P18 YMeHue : BRIOUpAaTh BUI T
epMuIecKoit 00paboTku ¢ 1.2. Teopus cruiaBoB. Tex K3AMEH B IHCHMEH
TaJI ¥ €TO TapaMeTphl 7T | HoJorus Tepmmdeckoif o6 | Tecr HO# (hopMe
st HhopMUpPOBaHUS HEOOXO paboTKu cTanu
IUMBIX CBOMCTB
P19 HaBbIK : mpuMeHeHns MeT 1.4. MeTtautyprigeckoe 1 [IpakTuueckas pabo | Dx3aMeH B IMCbMEH
OXHKH aHaJIH3a basossix poussozactso. Texuonorn | T@ HO#t hopme
TIpCBPALICHHIH CILIABOB 11O | - oy oy KIIMOHHBIX MaT DK3aMeH B IHCEMEH
JrarpaMMaM COCTOSIHUS epHATOB Tect oii (hope

4 Onucanme nmpouecaypbsl O€eHUBaHUA

KauectBO cpopMHUpPOBAaHHOCTH KOMIICTCHIIMH Ha JaHHOM JTale OICHUBAETCS 10
pe3yibpTaTaM TEeKYIIUX W MPOMEKYTOYHBIX aTTECTAlMi MPHU MOMOIIU KOJWYECTBEHHOH OICHKH,
BBIp@KECHHOUW B Oamnax. MakcumanbpHash cymMma OaioB MO AMCHHIUIMHE (MOAynmio) paBHa 100
Oamnam.

OuenouHoe CpeacTBo |

Bun yueOHOU 1esTETBHOCTH



Tecr THPEIaKmLIeCKHe 33 Yrorosbiit sxsamen |Mtoro
Jlexun 20 20
[IpakTuueckue 3aHATHA 20 20
CamocrosiTenbHas pabora 10 10 20
IIpomexyTouHas aTTecTaLs 40 40
Hrtoro 30 30 40 100

CymmMma 6anioB, HAOPAHHBIX CTYJACHTOM IO BCEM BUIAM y4eOHOW JEATEIILHOCTH B PaMKax
JTUCIUTIITMHBI, IEPEBOUTCS B OIICHKY B COOTBETCTBUU C TaOJIUIICH.

Cymma 6anos O1eHKa IO TPOMEXY

o XapakTepHCcTHKa KadyecTBa C(hOPMUPOBAHHOCTH KOMITETEHIINI
110 JUCLIUIIINHE TOYHOMU aTTECTALlUN

CTyIeHT IeMOHCTPHPYET CHOPMHPOBAHHOCTh JUCLMIUIMHAPHBIX KOMIIETEHINH, 00
HapyKMBaeT BCECTOPOHHEE, CUCTEMaTHIeCKoe U NTy0OKoe 3HaHne y4eOHOTro MaTep
«3a4TeHO» / Hajna, yCBOWJI OCHOBHYIO JINTEPATYPY U 3HAKOM C JONOJIHUTEIBHOMN JIUTEpaTypol, pe
«OTIIUYHOY KOMEHJOBaHHOH MPOTrpaMMOii, yMeeT CBOOOAHO BBINOIHATH MPAKTHUECKUE 3a1aHN,
IIpeyCMOTPEHHbIE IPOrpaMMOii, CBOOOIHO ONlepHpyeT MPUOOPETEHHBIMU 3HAHUSM
U, yMCHUSMH, IPUMEHSIET UX B CUTyalUsIX IOBBIIICHHOHN CI0XKHOCTH.

ot 91 1o 100

CTyIeHT IeMOHCTPHUPYET CHOPMUPOBAHHOCTh JUCLMIUIMHAPHBIX KOMIIETCHLIUH: 0C
«3aUTEHOY / HOBHbBIE 3HAHUS, YMEHUS OCBOCHBI, HO JIOIIyCKAIOTCSl HE3HAUUTEIIbHbIC 0111“1/1610/1, HET
ot 76 10 90 OYHOCTH, 3aTPYAHCHHS [IPU aHATUTUYECKUX ONEPalUsX, IEPEHOCE 3HAHUN U YMCHU
«XOpOILO» o
P i Ha HOBBIE, HECTAHIAPTHBIC CUTYALUH.

CryzneHT 1eMOHCTpupyeT chOPMUPOBAHHOCTD AUCUUIIMHAPHBIX KOMIIETEHIHUIT: B X
0J1¢ KOHTPOJIEHBIX MEPOIIPUSITHH JOMYCKAIOTCS 3HAYUTENbHBIE OIIMOKH, IPOSIBIISIETC
sL OTCYTCTBHE OTAENBHBIX 3HAHWI, yMCHUH, HABBIKOB 110 HEKOTOPHIM AUCIUILIMHAPH
BIM KOMIETCHIUSAM, CTYACHT HCIIBITHIBACT 3HAUUTENIBHbIC 3aTPYIHEHNUS TIPH ONIEPHP
OBAaHHMHU 3HAHUSAMU M YMEHHUSIMH IIPU HX MEPEHOCE HA HOBBIE CUTYaLUH.

«3a4TCHOY /

ot 61 10 75 «YIOBIICTBOPHUTEIIbH
o»

«HE 3a4TEHO) /
V crymenTa He COPMHUPOBAHBI TUCIUILTHHAPHBIC KOMIIETEHIIHHU, IPOSIBIISCTCS HEI0

ot 41 110 60 o o
A (HEYAOBINCTBOPUTCIL | oratounOCTh 3HAHMIA, yMEHHIT, HABBIKOB.

HO»

«HE 3a4TCHOY /
JlucuMIuTMHAPHBIE KOMIETCHIMH HE C(HOPMHUPOBAHBL I[IpOSIBISIETCS MOIHOE WM

ot 0 mo 40 o o
«HCYNOBJICTBOPHTCIID MPAKTUYECKH TIOJTHOE OTCYTCTBUE 3HAHUI, YMEHHM, HABBIKOB.

HO»

S IIpuMepHBbIE OLICHOYHBbIE CPEACTBA

5.1 llpumepsbl TECTOBBIX 3aJaHUI

1. CpoiicTBa MeTa/lIOB M CILIABOB, XapaKTEePH3YKOIIHe CIOCOOHOCTH NOABEPraTbecs
00padoTKe B X0JIO/ITHOM U ropsidyeM COCTOSTHUAX, HA3bIBAIOTCA ...

A) TEXHOIOTUYECKUMHU.

b) xumnyeckumu

B) duznueckumu.

I') MmexaHn4yeckumu.

2. CBoiicTBa MeTa/UIOB U CIUIABOB, XapaKTePHU3YIOLIHe CIIOCOOHOCTH CONPOTHBJISATHCS
BO3/1eiiCTBHIO BHEIIHUX CHJI, HA3bIBAIOTCA ...

A) MEXaHUYECKUMH.

b) xumnueckumu.

B) dusnueckumu.

I') TexHONMIOTHUECKUMU.

3. CBoiicTBa META/LUIOB U CILVIABOB, XapaKTePU3YKOIIHE CIIOCOOHOCTH CONMPOTHUBJISATHCSA
OKHCJICHHIO, HA3BIBAKOTCH ...

A) TEXHOJIOTUYECKUMHU.

b) xumuueckumu.



B) ¢puznueckumu.

') MexaHu4YeCcKuMHU.

4. K ¢pu3uyeckuMm cBOCTBAM METAJJIOB H CIJIABOB OTHOCHTCS:

A) IpOYHOCTb.

b) mnotHOCTB.

B) tBEpHOCTD.

I') ynapHast BSI3KOCTb.

5. K MexaHH4YeCKMM CBOMCTBAM METAJJIOB U CIIJIABOB OTHOCHUTCS:

A) cBapUBaEMOCTb.

b) miactuyHOCTB.

B) Temnepatypa miaBneHusl.

I') mnoTHOCTS.

6. K TexHO10rH4ecKMM CBOMCTBAM METAJJIOB U CIIJIABOB OTHOCUTCS:

A) TErIonpoBOJHOCTb.

b) ynapHast BSI3KOCTb.

B) KoBKOCT®B.

I') TBEpOCTS.

7. K XuMH4YeCKMM CBOICTBAM MeTAJJIOB U CILJIABOB OTHOCHUTCS:

A) 2IIEKTPONIPOBOTHOCTb.

b) xoppo3uoHHas CTOMKOCTb.

B) ycanxa.

I') Temnepatypa 1iaBiaeHusl.

8. Macca BemecTBa, 3aKJII04Y¢HHAsA B eAUHNLE 00bEMa, Ha3bIBAETCH ...

A) TIJIOTHOCTBIO.

b) TennoémkocThIo.

B) TemioBeIM pacimupeHueM.

') mpo4yHOCTHIO.

9. Cnoco0HOCTh METAJIOB H CIUIABOB CONPOTHUBJATHCS INPOHMKHOBEHHI0O B HeEro
ApYyroro, 0osee TBEPAOIo TeJIa, HA3bIBACTCH ...

A) ynpyrocrsio.

b) TBEpOCTHIO.

B) nmpouHOCTHIO.

I') mnotHOCTHIO.

10.Cnioco6HoCTh MaTepuajia CONPOTHBJSATHCH PA3pyLIEHUIO MO/ JeliCTBHEM HArPy30K
Ha3bIBaeTcH ...

A) IJIaCTUYHOCTBIO.

b) ynapHoii BA3KOCTBIO.

B) npounocTtsio.

I') TBEpOCTHIO.

11. YMeHblIeHHEe 00bEMA MeTAJLIa MPU Nepexoje M3 KUAKOr0 COCTOSIHUSI B TBEépaoe
Ha3bIBaeTcs ...

A) KOBKOCTBIO.

b) ycaaxoii.

B) xunkorekyyecTsto.

I') remMmiepaTypoii miaBiIcHUSI.

12. Cnoco6HoCTh MeTa/uIa NPH HATPEBAHHM TNMONJIOIIATH ONpeNeTéHHOEe KOJIMYeCTBO
TelJia Ha3bIBaeTcs ...

A) TemIonpoBOIHOCTHIO.

b) TenyoBeIM paciiipeHHEM.

B) TennioémkocTbio.

') TemnepaTypoii naaBiIeHUs.

13. CnocoOHoCcTh MeTa/lJIa MPUHUMATH HOBYKO (opMy M pa3Mepsl NojA JeHcTBHEM
BHEIIHUX CHJI, He pa3pylIasich, HA3bIBaeTcH ...



A) IaCTUYHOCTHIO.

b) ynapHoii BS3KOCTBIO.

B) ynpyroctsio.

') 06pabaTeIBa€MOCTHIO.

14. Cnoco0HOCTH, MeTa/lJIa BOCCTAHABJIMBATH NMEPBOHAYAIBHYI0O (GOpMy H pa3Mepbl
NocJjie NpeKpameHus 1edCTBUS HATPY3KH HA3bIBaeTCH ...

A) yIapHOH BSI3KOCTBIO.

b) nnactuyHOCTHIO;

B) nmpouHocThIO.

I') ynpyroctsto.

15. IIpouecc mMOCTeNEeHHOr0 HAKOIUICHHS MOBPEXJACHMN MeTajjia MOJA JelicTBHEM
NMOBTOPHO-NIEPEMEHHbIX HANPSIKeHN i, NPUBOASIIINI K 00pPa30BAHMIO TPELIMH M Pa3pyLICHHUIO
Ha3bIBaeTcH ...

A) TEIIOBBIM PaCIIUPEHUEM.

b) ycranoctsto.

B) ynapHo#i BSA3KOCTBIO.

I') ycankoii.

16.UyryHom Ha3bIBaeTcs CILIAB JKejie3a ¢ YIJIePOI0M, I/le YIJIepoia COAepKUTCS ...

A) no 2,14%.

b) ot 2,14% no 6,67%.

B) ot 1% no 2%.

I') cBbite 6,67%.

17. YUyryH oT cTAJIM OTJIMYAETCA ....

A) pa3nIuYHBIM COJIEpKaHUEM YTIIepo/ia.

b) npo4HOCTBIO.

B) tBEpOCTHIO.

I') nTuTeitHpIMU CBOMCTBAMU.

18.YyryH BbINIABJISAIOT B....

A) TOMEHHBIX TIEYaX.

b) mapTeHOBCKHX meuax.

B) kucnopoiHbIX KOHBEPTOPAX.

I') anexTponeuax

19.11o/1€e3HBIMHU IPHUMECSIMHU NPH NPOU3BOJACTBE YYIT'YHA SIBJISIOTCH:

A) cepa u pocdop.

b) kpemHwMil 1 Maprasen.

B) azot u BoopOI.

I') Bce mpuMecH mose3HebIE.

20.BpeagHbIMH IpUMeCcSIMHU NIPH MPOU3BOACTBE CTAJH M YYyT'YHA ABJISIOTCH:

A) cepa u pocdop.

b) kpemuwMit 1 Mapraneir.

B) yraepon u xuciopo.

I') Bce mpuMecu BpeHBIE.

21. Hemerananuyeckuii KOMIO3MIMOHHBII MaTepuaJ Ha OCHOBEe IMOJMMEPOB (CMOJI)
Ha3bIBaeTcH...

A) pe3uHOM.

b) nnactmaccoii.

B) crexiom.

I') kepamuKoii.

22, IIpoayKT XMMHY€eCKOro NMpeBpalieHusi Kay4yKOB Ha3bIBAeTCs ...

A) pe3uHoi.

b) nnactmaccoit

B) abpaszuBoMm

I') kepamukoit



23. MeJiKo3epHHUCTbIE UJIH MOPONIKOBbIEe HEMETALJIMYECKHE MATEPUAJIbI, 00/1a1aK01IHe

0YeHb BbICOKOI TBEPAOCTHI0, HA3LIBAIOTCA ...

A) cTekiiom.

b) nmnactmaccoii.

B) aGpazuBomM.

I') xepamuKoi.

24. K TepMOIIaCTHYHBIM IJIACTMACCAM OTHOCHUTCH ...
A) TEKCTOIUT.

b) retunakc.

B) dbenomnnacr.

I') monuaTHIIEH.

25. K TepMOpeaKTHBHBIM IJIACTMACCAM OTHOCHUTCHA ...
A) TIOJIMATHIIEH.

b) nenomnuacr.

B) Texcronurt.

I') momuctupot.

26. Caoncras miacrmacca Ha OCHOBe ()eHOJI0(POPMAJIBACTHIHOH CMOJIBI M JIHCTOB

Oymaru Ha3pIBaercH ...

A) TEKCTOIUTOM.

b) retunakcom.

B) monmmatunenom.

I') nonuctuposom.

27. Cnoncras mjiacrMacca, HANOJHHUTeJIeM KOTOPOH sIBJseTcs XJIOM4aTo0yMakHast

TKaHb, a CBA3YIOIINM — (eHoIPopMaIbIeruIHasi CMOJIa, HA3bIBAETCH ...

A) reTMHaKCOM.

b) nonuctuponom.

B) xampoHom.

I') TekcTomuTOM.

28. IMosmuamua, OTIHYAKIIMIACA CPABHHUTEJIbLHO BbICOKOW MPOYHOCTHI0O M HU3KHM

KO3 (PUIHEHTOM TPeHHs, HA3bIBACTCH...

A) reTuHaKcoMm.

b) momuctuponom.

B) xanponom.

I') TexcTomUTOM.

29. becuBeTHBbIH NPO3pavYHbIA TBEPABIH TEPMOIJIACTUYHBINA MOJTUMEP HA3bIBACTCH ...
A) TEKCTOIUTOM.

b) monmmaTUneHoOM.

B) nonucruposnom.

I') crexnom.

30. K npupoaHbIM a0pa3suBHBIM MATEepUaIaM OTHOCUTCS ...

A) BIEKTPOKOPYHI.

b) xapbun 6opa.

B) xopynz.

') xapOu KpeMHHSI.

Kpamxue memoouueckue ykazanusi

TecToBble 3amaHus MpeaycMaTpUBAIOT BHIOOp MpaBWiIbHOrO oTBeTa. OIeHHUBaeTCS

MMPaBUJIBHOCTHL OTBCTOB, YKa3bIBarolllasd Ha OCTATOYHBIC 3HAHUA HpOI\/’II[eHHOFO yLIC6HOFO Marcpuajia.
HpI/I OTBCTax Ha BOIIPOCHI CTYACHTLI HC JOJIZKHBI I10JIb30BATHCA 3JICKTPOHHBIMHA YCTpOﬁCTBaMH.

Illkana oyenku

Ne Bassr Onucanue
25-30 PesynpTar BEINONTHEHHS TECTa, COOTBETCTBYIOLUIHN KOJIMYECTBY NMPABUIIBHBIX OTBETOB.
4 19-24 Pe3ynbTar BeINONHEHUS TECTa, COOTBETCTBYIOIIUNA KOJIMYECTBY IPABUIIbHBIX OTBETOB.
13-18 Pe3ynbTaT BBINOJIIHEHUS TECTA, COOTBETCTBYIOIINI KOJIMYECTBY IIPABUIIBHBIX OTBETOB.




2 7-12 P€3yJ'II>TaT BBITNIOJIHCHUA TECTA, COOTBSTCTByIOIIII/Iﬁ KOJIM4YECTBY NMTPABUJIIBHBIX OTBETOB.

1 0-6 Pe3y.]'H>TaT BBIIIOJIHCHUS TECTA, COOTBGTCTByIOH_[I/Iﬁ KOJIMYECTBY IIPaBUJIbHBIX OTBETOB.

5.2 Ilpumepsl 3a1aHUi 1151 BHINOJHEHHUS NPAKTHYECKUX padoT

3aganme 1.

HaueptuTe  muarpaMmy  COCTOSIHHMSI — KEJIE30-IIEMEHTHT,  YKaXUTE  CTPYKTypHBIC
COCTABIISOIIME BO BCEX O0JIACTAX TUATPAMMBI.

OnuiuTe TpeBpallleHus, MPOUCXOIAIINE MPU OXJAKACHUH cIuiaBa, coaepxariero 0,5%
yriieposa. YKaxXHATe coAepKaHue yriepojia B oopasyromuxcs (aszax.

KakoBa paBHOBeCHas CTPYKTypa 3TOTO CIUIaBa MpPU KOMHATHON TeMIepaType U Kak Takou
CIUIaB Ha3bIBaeTCs?

3amanue 2.

N300pa3ute pauarpaMMbl COCTOSTHUSI JBOMHBIX CHCTEM JUIsl CIydaeB o0Opa3oBaHUs
YCTOWYMBBIX M HEYCTOWYMBBIX XUMHUYECKHX COCIMHECHHH. JlaliTe HeoOXoauMble TOSICHEHUS K
nuarpammam. Uto Takoe IBTEKTHUKA?

Kpamxue memoouueckue ykazanus

Jns Toro, 4ToOBI TOATOTOBUTHCA K MPAKTHYECKOMY 3aHATHIO, CHavala CIIeIyeT
03HAKOMHUTBCSI C COOTBETCTBYIOIIMM TEKCTOM ydeOHUMKa (Jiekiuu). [IonroroBka K mpakTUYECKOMY
3aHATUIO HAUMHACTCSA TI0JI€ HM3YyYCHHs 3aJaHus W 1M0A0O0pa COOTBETCTBYIOIIMX JHUTEPATYPHl U
HOPMATUBHBIX HMCTOYHUKOB. PaboTa ¢ nmuTepaTypoil MOXKET COCTOATh M3 TPEX JTAloB - YTEHUE,
KOHCIIEKTUPOBAHWE W 3aKIIOYUTETIhbHOE 0000IeHne cyTd u3ydaeMoil pabotel. [loaroroBka k
MPaKTUYECKUM 3aHATHUSIM, TOJpa3yMeBaeT aKTUBHOE HCIIOJIb30BAHUE CIPABOYHOW JIUTEPATYPHI
(PHLUKIIOTeIUH, CcloBapel, anbO0OMOB CXeM H [Ip.) U TNEpUOAMYECKUX W3AaHul. Bnanenue
MOHSITHIHBIM aIliapaToM U3y4aeMOoTo Kypca sSBISETCS HEOOXOUMOCTHIO.

BrimonaenHas paboTta nomkHA ObITh OOpMIICHA B MHUCHbMEHHOM BHJE WM INpEACTaBICHA B
BUJIE JIOKJIa/1a HA TIPAKTUYECKOM 3aHSITHH.

IlIxana oyenku

banns! no pe3ynbt

Ne aTaMm UTOroBoi o |Onucanue
CHKH

OO0yuaromuiics IOKa3bIBaeT BHICOKUH YPOBEHb 3HAHUH NPH BHIIOJTHEHUH 331
OTJINYHO 30 "

aHuH

OO0yuaromuiics NOKa3bIBaeT XOPOIIUH yPOBEHb 3HAHHUI IPH BHIIOJIHEHUH 33
XOPOILO 24 "

AaHUU

OOy4Jaromuiics MOKa3pIBaeT CPEAHHH YPOBEHb 3HAHHUM IIPH BBITOIHEHHUH 33712
YIOBIETBOPUTEIHHO 18 Y p M P

HUH
10XO 12 OOy4aromuiicst MoKa3pIBacT HU3KUH YPOBEHb 3HAHUH IPH BBHITIOTHEHUN

3ajaHui

OO0ydaromuiicst He IPOAEMOHCTPUPOBAI 3HAHMI 110 TeMe IIPH BBITOIHEHUN 3
HEYIOBIETBOPUTEIHHO 0

aJIaHMi.

5.3 Bonpochl K 3K3aMeHy

1. Kak Ha3bpIBaeTCA MEXIMCUUIIIIMHAPHBIA pa3/ie] HayKH, U3y4arolIuil ”3MEHEHHsI CBOMCTB
MaTEpHaJIOB, KaK B TBEPJOM, TaK U B )KHJKOM COCTOSIHMM B 3aBUCUMOCTH OT HEKOTOPBIX
dakTopoB?

2. UYto Ha3bIBAE€TCS TBEPABIM PACTBOPOM?

3. Or 4ero elle NIOMUMO KOHIIEHTPAllMM KOMIIOHEHTOB U HAJIMYMS KaTaJIn3aTOPOB 3aBUCHUT
KMHETUKA peaKuil B METAJUIMYECKUX CIIIaBax?

4. VHTepMeTauIMYeCKHe COEMHEHNUs 00J1aat0T YHUKAIbHBIMH cBOMicTBaMuU. OJJHO U3 3TUX

CBOICTB BBICOKasl Npo4YHOCTh. Kakoe BTopoe cBoicTBO?

Kakyto xiroueByto posib urpaet qudQy3ust 3IEMEHTOB B METAJUIMYECKUX CIIIaBax?

Kakue npeumy1iectBa MOXeT AaTh AByX(a3HbIil crias?

Yem xapaKTepu3yeTcsl IPOLECC IBTEKTUUECKOTO MTPEBPALLEHUS B CILJIaBax?

Ha 4T0 moMHUMO CBOMCTB U CTPYKTYP BIHSIIOT MPUMECU METANTMYECKUX CIIJIABOB?

PN W



10.
11.

12.
13.
14.
15.
16.
17.
18.
19.

20.

Kak Ha3bIBaeTcs NEPEHOC pa3HOPOAHBIX ATOMOB, KOTOPBIM COMPOBOXKIAETCSI U3MEHEHUEM
KOHICHTPAIUX KOMIIOHCHTOB B OTACJIBHBIX 30HAX crasa’?
Yro o3HauaeT noJuMoppu3M B METALITMYECKUX CIUIaBax?
YeM MOXKET OBITH 00YCIIOBICHO TBEPOTEIEHOE PACTBOPEHHE IIEMEHTOB B METAIITHUECKUX
crutaBax?
Yo Takoe MOJUTOHU3ALNS B METAJNINYECKUX MaTepuanax?
KakyuMu moMuMo 351aCTUYHBIX U TIACTHYHBIX OBIBAIOT MEXAHU3MBI JIe(opMaliui MaTepraa’?
Jl1 9yero npoBOANTCS MPOLECC TEPMUUECKOIO OT)KUTA MaTepuaa’?
YTo NporcXoauT B IPOLECCE KPUCTAIIN3ALINN CIUIaBa?
UYro oTpakaeT AuarpaMMa COCTOSIHUS cIuiaBa?
Kakue MexaHn3Mbl KOPPO3UH METAJIOB CYLIECTBYIOT?
YTo NpoucXOoAUT B IPOLECCE MAPTEHCUTHOTO IIPEBpAIICHUs cIuiaBa?
Kakum eme cnoco6oM, MOMHUMO MUKPOCKOIIUHU U AU(PPAKIIUK PEHTT€HOBCKOTO U3ITyYECHHUS,
BO3MOYKHO IPOBeCTH (a30BbIil aHANN3 CIUIaBa’?
st ynydieHust Kakux CBOMCTB MPOBOAUTCS MPOLIECC HOPMAIHU3ALMU CIliaBa?
Kpamxue memoouueckue ykazanus
DK3aMeH B NMUCHbMEHHOM (hopMe MPOBOIUTCS Kak ClelualbHas Oecela IMperojaBaTelis co

CTY/IEHTOM Ha TE€MbI, CBSI3aHHBIE C U3y4aeMOW JUCIUIUIMHOM, pacCunTaHHAs Ha BBISICHEHHE 00beMa
3HAHUM CTyJAeHTa IO ONpeAEIeHHOMY pa3jiely, Teme, npobdjiemMe M T.II. YPOBEHb YCBOCHHUS
TEOPETUYECKOTO0 MaTepuayla MpPOBEPAETCS IMOCPEIACTBOM BBIOOPOYHOIO OIpOca IO pas3jenaM

IYCIIUTIIINHEL.
Illkana oyenxu
No Banst Ornucanue
OTIHO 40 OO0yuaromuiics: MpaBHIbHO, TOJIHO U YETKO OTBEYAET Ha MOCTABICHHBIN BOIPOC, HC
NOJIB3YS MPOPECCHOHATBHYIO TEPMHHOJIOTHUIO
XOPOLLIO 3 OO0y4aromuiics: MpaBHIBHO, MOJHO M Y€TKO OTBEYACT HA MOCTABJICHHBIN BOMIPOC, HO
P 3aTpyaHseTcst B GOopMyIHpOBKe NPOPECCHOHAIBHBIX TEPMUHOB
OOy4aroImuiics MPaBHIBHO, HO HEMOIHO ¥ HEYETKO OTBEYACT HA MOCTABJICHHBIN BO
YIOBIETBOPUTEIHHO 24
[pOC | 3aTpyaHsETCS B HOPMYITUPOBKE MPO(PECCHOHATBHBIX TEPMUHOB
IOXO 16 OOy4aroIuiics: HEMPAaBUIILHO OTBEYAET HA MIOCTaBICHHBIH BOIPOC
HEYIOBJIETBOPUTEIHHO 0 OO0yuarommuiicst He OTBeYaeT Ha IOCTaBJICHHBII BOIIPOC




KJ/IIOYX K OHEHOYHbIM MATEPHUAJIAM 110 TIUCHUITVIMHE

«MATEPHAJIOBEJIEHHUE U TEXHOJIOI'USA KOHCTPYKIHIMOHHBIX
MATEPHUAJIOB»

5. IIpumMepbI OLIEHOYHBIX CPEICTB

5.1 IlpumepsbI TeCTOBBIX 3aaHU
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5.2 Ilpumepsl 3agaHNii A1 BBINOJHEHNS NPAKTHYECKUX padoT

3aganue 1
JluarpaMMy COCTOSIHHS JKEJI€30-1IEMEHTHT MPEACTaBUM Ha PUCYHKE 1.
YKka3zaHHBIN CIUTaB OTMEUEH BEPTUKAJILHOMN JIMHUEH, Ha THarpaMMe JKeJ1e30-1EMEHTHT.
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Pucynok 1. JluarpaMma coCcTOSHHS 3KeNe30-1EMEHTHT

Cnnas, coaepxammii 0,5% yraepona — crans S0.
Kpusyro oxnaxnenus cmiasa, coaepxauiero 0,5% npeacrtaBuM Ha puCyHKe 2.
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Pucynok 2. KpHBas oxyaneHHA clinaea, cogepaantero 0,5%C

OnuiieM mpoLeccsl, IPOUCXOASIINE IPU OXJIaXKICHUH CILIABa.

Jlo temneparypsl 1 cruiaB HAXOAWUTCS B JKUJKOM COCTOSTHUM, MPOMCXOAUT OXJIAXKIECHUE
pacruiaBa.

[IpaBwio ¢pa3: C=2—1+1=2

[Ipu Temnepatype 1 u3 pacruiaBa HaunHaeT BbaensaThess Pepput (P). Ha yuactke 1-2
cruiaB OyzieT UMeTh CTpYKTypy O+XK.

C=2-2+1=1
B touke 2 npoucxonut neputektuyeckas peakmus X+ — A (yuactok 2-2").



C=2-3+1=0
Ot To4KH 2’10 TOYKH 3 CIUTaB HAXOJUTCS B COCTOSIHUH IBYX (ha3 — A+XK.

C=2-2+1=1
B Toukax ot 3 1o 4 cruiaB umeeT oqHo(a3HyI0 AYCTCHUTHYIO (A) CTPYKTYDpY.
C=2—-1+1=2

B Touke 4 u3 Aycrenuta (A) HauMHAET BBIACNATHCA BTOpUUYHBIA Depput (P) u 3TOT
MIPOLIECC TMPOAOIKAETCS 10 TOUKH 5.
C=2-2+1=1
B Touke 5 mnpoMCXOAMT SBTEKTOMIHOE IMPEBpAILllEHUE, MPU KOTOPOM AYCTEHUT
pacnanaercs Ha Ilepnut (II) — mexanundeckyro cmech @eppura u llementurta (A 0,8% — II
(®+LII), B pe3ynbraTe NMpU KOMHATHOW TeMIepaType CIUIaB HMeeT cTpykrypy lleprmuta u
u30pITounoro deppura (yuactok 5-5').
C=2-3+1=0
Hwuxe Touku 5 crutaB umeer nByxdasnywo cTpykrypy I1+®, koTopas oxnaxmgaercs 6e3
KaKUX-JT100 U3MEHEHUI U 0€3 BBIJEICHUS CKPBITOM TEIIOTHI.
C=2—-1+1=2
[Ipn xomHaTHOU Temmeparype cmiaB umeeT cTpykrypy (II+®) — mepnut+deppur.
Cmnas, cogepxkanuit 0,5% yriepona — nosBrekTouiHas craib S0.

3aganue 2

XUMUYECKOE  COCAMHEHHUE  XapaKTEPU3YETCs  ONPEACIIEHHBIM  COOTHOIIEHUEM
KOMIIOHEHTOB, @ 3TO OTPAXKAETCSA HA JAUArpaMMe BEPTHUKAJIBHOW JIMHUEH, MPOXOMSIIEH Ha OCH
abcCIucC yepe3 TOUKY, OTBEUAOIIYI0 COOTHOIIEHUIO KOMIIOHEHTOB B XUMUYECKOM COCIMHECHHH.
Ecnu xomnonentsl A U B o0pasytor xumuueckoe coeaunenue A,Bn, To, cienoBaTtenbHO, Ha
n+tm ero aroMoB MNPHUXOJUTCS h aToMoB A W m atomMoB B. OmnpeneneHHOMY aTOMHOMY
COOTHOUIEHHUIO COOTBETCTBYET U OIIPENEIEHHOE COOTHOILIEHHE 110 MACCe.

XUMUYECKOE COEIMHEHHE YCTOMUYMBO, €CIM €ro MOKHO HarpeTh 0e3 paslioKeHHus [0
pacIuiaBiIeHuUs, 1 HEyCTOWYMBO, €CJIM MPU HArpeBe OHO pasyiaraercs. B 3aBucuMoOCTH OT 3TOrO
MoryT ObIThb JBa BHAa guarpamMMm. Kpome TOro, BO3MOXHO OO0pa30BaHHE HECKOJIbKUX
XUMHYECKUX COEIMHEHUN MEXIy ABYyMsS KOMIIOHEHTaMM, a Tak)Ke PAacTBOPUMOCTh Ha 0ase
XMMHUYECKOTO COETUHEHHsS] — 3TH OOCTOATENIhCTBA TAaK)KE HAXOAST OTPa)KCHHE B AHarpamme
COCTOSIHHSI.

JuarpaMma ¢ yCTOMYMBBIM XUMUYECKUM COEIMHEHUEM IIPEACTAaBICHA HA PUCYHKE 3.

Pucynor 3. JIwarpamsa ¢ yeToiMHEBIM XHMHUCCKHM COCIHHEHHEM



[Ipennonoxum, 4To 00a KOMIOHEHTa 00pa3yloT OJHO YCTOHYMBOE coenuHeHue A,Bn,
IpUYeM M 3TO COCIUHEHHE, UM YHCThle KOMIIOHEHTHI HE 00pa3yioT B TBEPIOM COCTOSHHUH
pacTBOpPOB.

Komnonentamu cucteMsl siBistoTcs Beniectsa A u B, a tBepapiMu pazamu — A, A.Bn u
B. U3 geTpipex BO3MOXKHBIX B 3TOH cucTeMe (a3 MOTYT cocyliecTBoBath Tpu — L, A, A,B, nin
L, B, A.Bn.

OTO0 XMMHUYECKOE COEAMHEHNE YCTOMUMBO, TO3TOMY OHO MOXKET OBITh HAarpeTo 0e3 pazioKeHus
no cBoed Temmeparypsl IutaBieHus (Touka C). XUMHYECKOE COEAMHEHHUE IUIABUTCS TIPU
MOCTOSIHHOW ~ Temnepatype. llnaBneHne XMMUYECKOro COEAMHEHHS] TP  MOCTOSHHOW
TEMIEpAaType BIIOJHE COOTBETCTBYeT NpaBWiIy ¢a3. XHUMUYECKOE COEAMHEHHE MOXKHO
paccmaTpuBaTh KaK OJHOKOMIIOHEHTHYIO CHUCTeMY (OJUH KOMIIOHEHT — XHMHUYECKOe
COCIMHEHHME), TOT/Ia TIPH TUIABJIICHUH

c=k—f+1=1-2+1=0

,H,Harpamma C HCYCTOi'i‘IHBLIM XHMHYCCKHUM COCOIHHCHHCM
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Pucynok 4. luarpaMma ¢ HEyCTOHMYUBBIM XUMHYECKHM COCIHHECHUEM

B oriuume oTr nuarpaMMbl ¢ YCTOMYMBBIM XHMHUYECKUM COEIMHEHUEM Ha puc. 4
IpUBe/IeHa harpaMMa COCTOSIHUM, Il 1BA KOMIIOHEHTa 00pa3yroT HEyCTOMYMBOE XUMUYECKOE
COeIMHEHNE, KOTOpOe MpH HarpeBe J0 OIpeleleHHON Temmneparypbl (t;) pasnaraercs Ha
KHUJKOCTh U OJTUH M3 KOMIIOHEHTOB, T. €. HE PacCIUIaBIIAETCS OTHOCTHIO.

Ha nuamn DFC nHaxonmarcs B paBHOBeCcMH TpH (a3bl: KUIKOCTh KOHIEHTparuu D,
KpHUCTaJUIbl KOMIIOHEHTAa B 1 KpucTamibl XUMUYECKOTO COeTUHEHUS A,Br,.

[Ipu HarpeBe HEyCcTOWUYMBOE XMMHUYECKOE coenuHeHne A,Bn pacnamaercs Ha KHIKOCTb
KkoHIeHTparuu D u xpuctamiel B. Tlpu oxnaxkneHun, cienoBaTenbHO, MPOU30HAET oOpaTHAs
peakIusi:

L,+B-A,B,

Peakuust 3Ta momoOHa MEPUTEKTUYECKOM; KHUJIKOCTh pearupyer C paHee BBIMABIINMU
KpUCTAJZIaMH, HO 00Opa3yeT He HOBBIH TBEpABI PAacTBOp, KaK B CiIy4ae MEPUTEKTUUECKOU
peaKIuy, a XUMHUECKOE COSMHEHHUE.

[Ipouecc kpuctamau3anuu cruiaBa | B paBHOBECHBIX YCIOBHUSX OyaeT MpOTeKaTh
cnenyromuM obpazoM. B Touke 1 HauMHaeTcs KpUCTAJUIM3AIMs, BBINAJAIOT KPUCTAIUIBI B, u
KOHLIEHTpalusl >KUJIKOCTH HU3MEHsieTcss 1o kpuBoil 1 — D. B Touke 2 mnpu mOCTOSHHOMN
TeMmeparype oOpasyeTcss HEyCTOMYMBOE XHMHUYECKOE COCIWHEHHE TI0 YpaBHEHHIO,
npuBeneHHOMY BbIie. [0 okoHYaHMM peakiuu B HU30BITKE OCTAETCS >KUIKOCTh, KOTOpPAs
KPUCTAJUIM3YETCs C BbIJEICHUEM coeAnHEHUsT A By 0 T€X mop, moka KOHIEHTPALMS KUAKOCTH
He pocturHer Touku E. Torga ocraBmiascs XUIAKOCTh KPUCTAUIM3YETCS B OBTEKTHKY,



COCTOSIIYIO U3 KPUCTANIOB A U XUMHUYEeCcKoro coequHeHus. CrnenoBaTenbHO, Ha KPUBOW Oyaem
MMETh JBE TIUIOIIAIKUA: BEPXHIOK, COOTBETCTBYIOIIYI0 OOpa3oBaHUIO HEYCTOWYHMBOTO
XUMHYECKOTO COCTUHEHMS], U HUYKHIOIO, COOTBETCTBYIOIYIO 00pa30BaHUIO SBTEKTUKH A+A,By,.

OBTEKTHKAa (OT TpeyecKoro eutektos — JIeTKO IUIABSAIIUIICS) TOHKAash CMECh TBEPBIX
BEII[ECTB, OJJHOBPEMEHHO HAYMHAIOIIUX KPHUCTAIU30BATHCS W3 PACIUIABOB IPU TEMIIEpAType
MeHee t;, OTACNBHBIX KOMIIOHEHTOB WJIM JIFOOBIX APYrux ux cmeceil. [Ipumepom 3BTEKTHKH
MOXET CITy>KHTbh, HAIPUMED, JIeIeOypHT.

5.3 Bonpochl K 3K3aMeHy

MarepuanoBejeHue.

OnnodasHas cuctema.

Ot TemnepaTyphl.

TemnepatypHasi CTaOUIBHOCTb.
®opMUpOBaHUE CTPYKTYphI MaTepHaa.
ViydiieHue CBOWCTB MaTepuaa.
OO6pazoBanue AByX (a3 U3 OJTHOM.
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Ha mexannueckoe noseacHue.

9. JHuddyswus.

10. Hanuuue HECKONBKUX Pa3HOBUAHOCTEN KPUCTAININYECKON PEILIETKH.
11. ®opmupoBaHHEeM OJHOPOAHOU CTPYKTYPHI.
12. Pe3ynbraT miiacTU4ecKon aedopmariim.

13. Bszkumu.

14. Jlns cHU»KeHUs! BHYTPEHHUX HaIPsKEHUM.
15. OOpa3oBaHue KpUCTANINYECKON CTPYKTYPBHI.
16. da3oBoe cocTosiHUE CIIIaBa.

17. XuMuueckast 1 3JIEKTPOXUMHUYECKASI.

18. OOpa3oBaHne MapTEHCUTHOH (a3bl.

19. TepMu4ecKUM aHATU30M.

20. MexaHU4eCKHX.



	1.pdf
	2.pdf
	3.docx.pdf

