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1. NACHIOPT ®OHJAA OINEHOYHBIX CPEACTB

1.1. Ilepeyenb KoMIeTeHUHI, (popMHpPYyeMBbIX B Ipolecce OCBOCHHUS
OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI
[Ipouiecc OCBOEHHUS NHUCLUUILIMHBI HANpPABICH HA OBJAJEHUE CIEAYIOIUMU
KOMITETEHLIUSIMHU:
— CIIOCOOEH OCYUIECTBIIATh TIOUCK, KPUTHUECKUH aHalM3 U CHUHTE3
uHpOpMallMM, TPUMEHATh CUCTEMHBIM MOAXOJ  JUIA  PEIICHHUA
MocTaBJICHHBIX 3aj1a4 (YK-1).

1.2. Dtanbl ¢opMupoBaHUs KOMIIETEHIIHII M CpPeACTBA OlleHMBAHUA
YPOBHS X cOPMHPOBAHHOCTH

KoHTpOJILHO-01IeHOYHbIE
Jransl popmupoBanusa komnereHuuii | Kommerenuuu cpenctBa / cnocod
OLICHUBAHMS

Brinosinenue u 3ammura
71a00paTOPHBIX padoT.
Pazgen 1. CTpoenne KOHCTPYKUMOHHBIX JlonomHeHne JeKIMOHHBIX
MaTepHaioB KOHCIIEKTOB.

Brinonnenune 3amanuii
CaMOCTOSITENIbHOM pabOTHI.

Brinosnnenue u 3ammra
71a00paTOPHBIX PadoOT.
Paznen 2. Texnosiorus JlononHeHne TeKIMOHHbBIX
KOHCTPYKIMOHHBIX MATEPHAJIOB KOHCIIEKTOB.

Brmmonmnenne 3agannii
CaMOCTOSITENIbHOM paboTHI.

Brinosnnenue u 3ammra
71a00paTOPHBIX PadoOT.
Paznen 3. [lpumenenue VK_1 JlononHeHre TeKMOHHbBIX
KOHCTPYKIMOHHBIX MATEPHAJIOB KOHCIIEKTOB.

Brmmosmnenne 3agannii
CaMOCTOSITENIbHOM paboTHI.

IIpomeskyTouHas arrectauus (3a4er) YK-1 3a4eT (MMChMEHHBIN)

1.3. Onucanue nokazareseil GopMupoBaHus KOMIETEHIIUIH

Kox komnereHunu IlnanupyeMsle pe3yabTaThl 00y4eHHs (IIOKA3aTeH)

YK-1 3HaTh: COCTaB, CTPYKTYpY, CBOWCTBA M NMPUMEHEHUE MaTEPUAIIOB; BUIbI
TEPMHUUYECKON, XUMHUKO-TEpMUUYECKOH O0OpabOTKH U MOBEPXHOCTHOTO
yIPOYHEHUs JeTalel; METOAbl ONpeAeNeHUs MEeXaHWYEeCKHUX CBOMCTB
MaTEepUajIoB; CYIIHOCTb, TEXHOJOTHMI0 M OCOOEHHOCTH COBPEMEHHBIX
METOZ0B 00pabOTKM KOHCTPYKLIMOHHBIX MaTepUAJIOB IJIsi U3TOTOBJIECHUS
netanei 3agaHHoN (OPMBI U KauecTBa;

yMeTb: 00OCHOBAaHHO BBIOMpPATh paIlMOHAIBHBIA MaTepuall 3aroTOBKH,
ero cmnoco0® monaydeHuss u OOpabOTKH, WCXOOsd U3  3aJaHHBIX
9KCIUTyaTallMOHHBIX TPEOOBAaHUN K JETalsiM; OOBSACHATH NPUUYUHBI
OTKAa30B JieTajlell 1 UHCTPYMEHTOB B IIPOLIECCE IKCILTYaTallUu;




XUMHUKO-TEPMHYECKOH O0pabOTKM H IMOBEPXHOCTHOTO
JeTaJien.

BJAaJA€Thb: HAaBbIKaAMM: HCCICAOBAHHUA CBOICTB PA3JIMIHBIX MATCPUATIOB,
OIIPCACIICHUS OTHUX CBOﬁCTB, U KUCIIOJIb30BaHUS KOHCTPYKIHMOHHBIX
MaTCpruaJIOB B PA3JIMYHBIX OTpPACIAX IMPOMBINIJICHHOI'O ITPOU3BOACTBA,
pa3pa60TKH TUIIOBBIX TEXHOJIOTHYCCKUX IIPOLECCOB TepMquCKOﬁ,

YIIPOYHEHUS

1.4. KpuTepnn OI¢cHUBaAHUA KOMl'[eTeH]_lI/Iﬁ Ha PpasHbIX IJTalnax HMXx

popmupoBanus
Bun yueOHo# paboThI KonuuectBo 6amios
BrinmosiHeHne u 3anuTa Ja00paTopHbIX padoT 30
BrlnosiHeHHe 3aaH1i cCaMOCTOSTEILHON pabOThI 20
JlonoaHeHHEe KOHCIIEKTOB JICKIUM 10
3auer 40
HTroro 3a kypc: 100
HaxkonurenbHas cucremMa oueHuBanus no 100-6anabHoi mkaJie
Yeroipexodali- 100- BykBenHnas mkaJja, coorsercrByromas 100- Cucrema
JbHas cUcTeMa (0aJlJIbHAsA 0aJUIbHOM 1IKAJIe OLlEHUBAHUS
OLIEHUBAHUS mKaua 3ayera
IK3aMeHa
OTan4HO 90-100 | A — OTIMYHO — TEOPETUYECKOE COJIepKaHue Kypca

OCBOCHO TOJIHOCTHIO, 0€3 MpoOesioB; HEOOX0IMMbIE

MPAKTUYECKHE HABBIKK PA0OTHI C OCBOCHHBIM

MaTepruasoM COPMHUPOBAHBI; BCE

MPeyCMOTPEHHBIC TPOTPaMMOit 00ydeHUs

yLIe6HI)IC 3aaHus BBIIIOJTHEHBI, KAUECTBO UX

BBITIOJTHEHUS OI[CHEHO YMCIIOM 0aJUIOB, OJIN3KUM K

IMaKCUMAJIbHOMY

Xoporo 83-89 |B — o4eHb XOPOILO — TEOPETHUECKOE COJCPKAHNE

Kypca OCBOCHO TOJIHOCTBIO, 0€3 MpoOeIioB;

HEO0O0XOIUMbIC TIPAKTUYCCKUE HABBIKU PaOOTHI C

OCBOCHHBIM MAaT€pHaJiOM B OCHOBHOM

C(OpPMHPOBAHBI; BCE MPETYCMOTPEHHBIE

MporpaMMoit 0Oy4YeHHS yueOHbIC 3aaHus

BBITIOJTHEHBI, KAYECTBO BBIMIOJIHEHUS OOJIBIIIMHCTBA

M3 HUX OI[CHEHO YMCJIOM OalioB, OJU3KHM

K MaKCHMaJIbHOMY 3a4reHo

Xopoto 75-82 C — XOpo1I0 — TEOPETUYECKOE COJIEP)KAHUE Kypca
OCBOCHO IMOJTHOCTBIO; HEKOTOPBIC TPAKTHICCKHE
HAaBBIKU pa6OTBI C OCBOCHHBIM MaTr€prajiomM
c(hOopMUPOBaHBI HEIOCTATOYHO; BCE
MpelyCMOTPEHHbIE MPOTrpaMMoi 00ydeHUs
y‘-Ie6HI:Ie 3aJaHus BBIIIOJIHCHBI, KAYCCTBO
BBITTOJIHEHUS HA OJTHOTO M3 HUX HE OIICHEHO
MUHUMAJIbHBIM YHUCJIOM GaJIJIOB, HCKOTOPBIC BU/IbL
3aJJaHU BBIIIOJIHEHBI C OIIMOKAMHU

Y noBneTBo- 63-74 D — y10BIETBOPUTEIIEHO — TEOPETHYECKOE




PUTEIBHO

COJICpKaHUE TUCIUTUINHBI OCBOCHO YaCTUYHO, HO
npo0esTbl He HOCAT CYIIECTBEHHOTO XapakKTepa,
HEOOXOIMMbIC MPAKTUYCCKUE HABBIKU PaOOThI

C OCBOCHHBIM MaTEpHAIOM B OCHOBHOM
c(hopMUPOBaHbI; OOIBIIUHCTBO
peyCMOTPEHHBIX IPOrPaMMOi 00yUYeHNUS
yueOHBIX 3aJ[aHUi BBIITOJHEHO, HEKOTOPBIC

U3 BBINIOJIHEHHBIX 3aJIaHUM, COJICPIKAT OIUOKH

Y noBieTBO-
PHUTEIBHO

50-62

E — nocpenctBeHHO — TeOpeTHUECKOe
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOPBIC MPAKTUICCKHUE HABBIKU PaOOTHI

He c(OPMUPOBAHBI, MHOTHE IIPELyCMOTPEHHbIE
nporpamMmoit o0ydeHusi yueOHbIe 3a1aHHs

HE BBINOJIHEHBI IN0O KaYeCTBO BHIMOIHEHHUS
HEKOTOPBIX U3 HUX OLICHEHO YHCIIOM 0aJlIOB,
OJIM3KUM K MUHHUMAJIEHOMY

Heynosnerso-
PUTEIBHO

21-49

FX — Hey10BIETBOPUTENBHO — TEOPETHUECKOE
coJiep’KaHue Kypca OCBOGHO YaCTHYHO;
HE0OX0JUMbIE€ TPAKTUUECKHUE HABBIKU paOOThI
He c(hOPMHUPOBAHBI; OOJIBITUHCTBO
IPEIYCMOTPEHHBIX MPOTPaMMOi 00yUYeHHUs
y4eOHBIX 33JJaHHI He BBIMOJIHEHO JTU0O0 KaueCTBO
UX BBITOJIHEHUS OI[CHEHO YHCIIOM 0aJlioB,
ONU3KUM K MUHHUMAIILHOMY; TIPH
JTIOTIOJTHUTEIILHOM CaMOCTOSATEIBHOM padoTe Hall
MaTepUaIoM Kypca BO3MOKHO IIOBBILICHHE
KauyecTBa BBIIIOJIHEHUS YUEOHbIX 3a/laHui

Heynosnerso-
PUTENIBHO

0-20

F — Heyl0BIETBOPUTEIBHO — TEOPETUUECKOE
coJiep’KaHue Kypca HE OCBOEHO; HE0OX0IMMbIe
MPAKTUYECKHE HABBIKU PaOOTHI

He c(hOPMUPOBAHBI; BCE BBHINOTHEHHBIE YUCOHbBIE
3aJlaHus coJiepKat rpyObie omMoKH,
JIOTIOJTHUTEIIbHAS. CAMOCTOSITENbHAs paboTa Hajl
MaTepHajioM Kypca He IPUBEJET K KaKoMy-I100
3HAYUMOMY TOBBIIIEHUIO KaU€CTBA BHIMOTHEHUS
yueOHBIX 3a1aHuM

He 3auteno




2. KOHTPOJIBHO-OIIEHOYHBIE CPEJICTBA

2.1.0ueHoYHbIE CPeCTBA TEKYIEr0 KOHTPOJIsA (THUIIOBBIE)

TeMbI 1151 JONMOJHEHUA KOHCIIEKTOB JeKINH

1. Knaccuduxkarus 1 MapKUpOBKa YEPHBIX KOHCTPYKIIMOHHBIX METAJJIOB.

2. Knaccudukanus 1 MapkupoBKa IIBETHBIX KOHCTPYKITMOHHBIX CILJIABOB.

3. JlerupoBaHue cTajei, OCHOBHBIE JICTUPYIOIIME JIEMEHTHI U UX CBOMCTBA.

4. XUMHUKO-TEPMUUYECKHUE METO/bl YJIYUYIICHUS] TPOYHOCTHBIX CBOMCTB
YEPHBIX METAJLIOB.

5. MexaHuueckue METO/Ibl YJIYUIlICHHS MPOYHOCTHBIX CBOMCTB UYEPHBIX
METAJIOB.

6. lnarpamma >xene3o-yriepo, €€ XxapakTepHbie 00JIaCcTH.

7. TlonumepHbie MaTEpUaIIbl, UX KJIACCU(PUKAIMSA U BHYTPEHHSISI CTPYKTYpa.

8. KommosumuoHHbIE MaTepuajabl, MX KiIacCUPUKAIUA W BHYTPECHHSS
CTPYKTYpa.

9. JlpeBecuHa, €€ UCO0JIb30BaHUE U MEXaHUYECKUE CBOMCTBA.

10. Anmnotpornius u moaumMopdusm. [Ipumepsl amIoTponuyecKux 3JIeMEHTOB
1 COCOUHCHUM.

11. BpeicokonmpoyHble MaTepuaidbl W CIUJIaBbl, WX HPUMEHEHUE B
COBPEMEHHOM MPOU3BOJICTBE.

12. CBepxJyierkue Marepuayibl U CIJIABbl, UX MPUMEHEHUE B COBPEMEHHOM
MPOU3BO/ICTBE.

3amaHus I CAaMOCTOSATEILHON PadoThI

CamocTosiTenbHast pab0Ta BBIMOIHIETCS CTYJEHTAMH Ha MPOTSKEHUH BCETO
CEeMEeCTpa M NpPEeJCTaBIIseT COOOM pacueTHOE 3aJlaHue, BHINOJIHAEMOE Ha JIUCTax
dbopmarta A4. Homep pacueTHOTO 3aaHus ONPEALIISAETCS MO MOPSIKOBOMY HOMEPY
B JXYPHAJIE aKaJIEMUYECKOMN IPYIIIIbI

Pemenne kaxaoil 3agauv KOHTPOJIBHOTO 3aJaHUsl CJIEAyeT HAayWuHATh C
HOBOM CTpaHUIIbl, YCIOBUE 3aJa4M BBINHUCHIBAETCA MOJHOCTHIO 0€3 COKpAILEHUN.
['padprueckas yacth (cxembl, rpadMKi) B KOHTPOJBHOM 33JaHUU BBITOJHSIIOTCS
KapaHJallloM C MCMOJb30BaHUEM YEPTEKHBIX MPUHAMICKHOCTEH, B MaciiTade, ¢
yKa3aHUEM MOCIIEHETO.



3ajanme K camocTosiTeJIbHOM padore Ne 1
1. Pacumdpyiite MapouHbIii COCTaB CTajiel W KIACCUPUIUPYUTE HUX TIO
Ha3HAUEHUIO. B KakuxX U3 3THX cTajedl Majloe CoAeprKaHue yriepoaa? YKaxure,
KAKWE U3 MIPUBEJECHHBIX CTAJE€ OTHOCATCS K HU3KOJIETUPOBAHHBIM.
2. PacumdpyiiTe MapKy 4yryHa U YKaXuUTe BU] rpaduTa.
3. Pacmm¢pyiite MapodHbIii COCTaB LBETHHIX CIUIABOB. YKaXHTE 00JacTu

IMPUMCHCHHUS YKA3aHHBIX MApPOK.

No Cmanu Yyzynwt I{semmnuie cnnagwl

1 C10; 08xm; 10X CH/I CUl15s AMi; bpO®6,5-0,4; J16

2 Al12; 11IX4; P18 BY35 AK7; bpO17114C4; JI190

3 A20; IIX6; 7XI2BM KY30-6 J11; b88; bpO8H4I12

4 10; 15XCHJ; V8 C4U25 AMTr0,5; JI96; bpOd6,5-0,15
5 Crlnc; A30; 5X2MH BY40 AKO9; JIO90-1; b83

6 11X9; ¥9; P6M5 KY33-8 AMrl1; JII[14K3C3; bpOD7-2
7 Crlem; 20XTP; V10 C430 AK12; JI85; b83C

8 20; 4X3BM®; P6M3 BU45 J116; JITI23A6K3Mu2; B16
9 Cr2km; 1IIX8; P6MS5 KY35-10 bpO6116C3; JI60; b83

10 25; A12; 25XT'T C4U3s AMr3,5; AK9; J116

11 Crt2; 25XT'M; IIX15 BY50 J166; JILI40C; bpOIL1C4-4-4
12 Y12; 9X5B®; P18®2 KY37-12 AKS5M2; 119; JII140Mu 1,5
13 Cr2; 30XT'; P18D2KS CUl1s AMr4,5; bpAXK9-4; b83C
14 111X4; Y13; 9120 BY60 AMr4; bpO31112C5; BKA
15 Cr3; 12XH3A; IX15 K445-7 AK12; JI18; JII36M1i202C2
16 40; A40T"; P9K5 C4U25 J163; bpOC10-15; bpC30
17 45; Y8A; X6BD KY35-10 AK7; bpO16CS5; b88

18 | Al12; IIIX4; PIOKS®D5 K460-3 AMTI3; [16; bpO4114C17

19 50; 9XC; POM5®3 BY80 J168; bpOLIC4-4-2,5; BC6
20 Cr3; SXTH2T; Y9A C430 AMTr2,5; JIII35H2XK;bpOl114-3
21 VY7, 11IX6; A20 BY100 AKTII9; 11; JI90

22 Crt3nc; 9120; V7A K480-1,5 JIO70-1; bpOSIISCS; A19
23 35; 12X2H4A; A30 C4U3s AMrl,5; AK5M2; J118

24 30; A20; XBCI'® BY35 JI80; JIII30A3; bpOd8-0,3
25 Y11; IX10; A40T KY30-6 bpO8&I114; AMr2; AK7TM2
26 15; 18XI'T; P9KS CUl1s J175; bpO®4-0,25;

27 Crlkn; 9XBI'; A30; BY40 AK12; JITT40AK; BH.

28 Crlnc; 5SX2MH®; V9 KY33-8 AMrl; bpO3,5117C5

29 111X9; 20; 4X3BMO; C4U25 AK9; JIO90-1; b83

30 Crlcm; 20XI'P; V10 BU45 JII[14K3C3; bpO®7-0,2 B&3C

3ajaHne K caMOCTOATEILHOM padoTe Ne 2
Jna 3amaHHOrO Marepuania yka3aTb THUI KPUCTAJUIMYECKOW PEIIETKH.

HaueptuTh  351eMEHTapHyl0  S4YE€MKy, OIIMCAThb €€  [apamMerphl, HaWTHU

KOODAMHALMOHHOE YHCJIO U YHCIIO SJIEMEHTAPHBIX sueek KpucTaaia oobemMoM V
=1 M.



No Mamepuan IInomuocme,
sapuanma x10°kr/m>
1 o-Fe 7,87
2 Zn 7,14
3 Cd 8,65
4 \W% 19,35
5 Be 1,83
6 Mo 10,22
7 Co 8,9
8 Ni 8,8
9 o-Ti 4,5
10 Mg 1,76
11 Ag 10,5
12 Pt 21,4
13 Ir 22,5
14 Au 19,3
15 Pb 11,3
16 Al 2,7
17 Nb 7,01
18 Ca 1,55
19 K 0,86
20 Sr 2,6
21 Na 0,975
22 Ne 1,46
23 \" 6,02
24 Cr 7,19
25 Mn 7,43
26 o-Y 4,47
27 Li (20°C) 0,53
28 B-La 6,15
29 Hf 13,31
30 Os 2,61

3ananne Kk caMmocTosITeILHOI padoTe Ne 3
Jlnst 3a1laHHOTO MaTepuana, UMEIOUIEro ajuloTponuyeckue (moauMop@HbIe)
(dbopMbl TOCTPOIITE KPUBYIO OXJIaXKIeHUs (KpuBYIO HarpeBa). Ha kpuBoii ykaxxute
TEeMIIepaTypbl KPUTHUECKUX TOUYEK, B KAKJIOM MHTEpBAJIE TeMIepaTyp 0003HaubTe
aJJIOTPONUYECKYI0 (OpMy B BUJAE CHUMBOJA 3JEMEHTa U HHICKCA, YKAKUTE THI
KPUCTAJUIMYECKOM pemieTku. HauepTuTh 3eMeHTapHbIe SIYEHKH.

Ne papuanTa MarepuaJ Tun kpuBou
1 Ca Harpena
2 Sn Harpena
3 Fe Harpena
4 Zr Harpena




5 Li HarpeBa
6 La Harpena
7 Yb Harpena
8 Hf Harpena
9 Y Harpena
10 Sc Harpena
11 TI HarpeBa
12 Ba Harpena
13 Pu Harpena
14 Sr Harpena
15 Am Harpena
16 Fe Harpesa
17 Sn OXJIAXKICHUSA
18 Fe OXJIAXKICHUSI
19 /r OXJaKACHUS
20 Ho OXJIAXKICHUSA
21 La OXJIaKICHUS
22 Yb OXJIaKICHUS
23 Y OXJIAXKJICHUS
24 Sc OXJaKACHUS
25 Tl OXJIAXKICHUSI
26 Ba OXJIQXKJIEHUS
27 Pu OXJIaKICHUS
28 Ca OXJIQXKJICHUS
29 Am OXJIaKICHUS
30 Pr OXJIAXKICHUSA

3ajaHus K MPAKTUYECKHM 3aHATHAM
KoHTposib paboThl CTYJIEHTOB Ha JA0OPATOPHBIX 3aHATUSAX PEATU3YETCS B
BUJIC 3alUThI BBINOJHEHHON Ha 3aHATHH Ja0OPaTOpPHON pabOThl U3MEPUTEIHHOTO
XapakTepa.

IpakTnueckoe 3ansitue Ne 1
OINPEJEJIEHUE TBEPJOCTU METAJIJIOB CTATUYECKUMU
METOIAMUA
KoHTpoJibHBIE BOIIPOCHI:

1. YUto Ha3pIBaeTCs TBEPAOCTHIO MaTEpHAIA?

2. C KaKUMU MEXaHUYECKMMHU XapaAKTEPUCTUKAMHU CBSI3aHA TBEPAOCTH?

3. HazoBute mopsAnok NEWCTBUWA NPHU NMPOBENCHUM H3MEPEHUS TBEPIOCTU
MeTonoM bpunems.

4. Ha3oBUTE NpeuMyIIECTBA W HENOCTAaTKU MPU H3MEPEHUU TBEPIOCTH
MaTepuaioB METOI0M bpuHems.

5. Kakue QaxkTopsl BIMSIOT Ha BEIMYUHY OTIEYATKa MPHU OMpPEIEICHUU
TBEpOCTU?



6. B kakux ciayyasx K M3MEPEHUIO TBEPAOCTHU HE MOXKET ObITh IPUMEHEH
meroa bpunennsa?

7. Kakue Tema HMCHOJB3YIOTCS B KayeCTBE WHICHTOPOB IPU HM3MEPEHUAX
TBEPJAOCTH Pa3HBIMU METOJAAMU?

8. JI1s1 KakuxX MaTepuagoB TBEPJOCTh U3MEPSIOT MeToioM PokBerna?

9. Kakue nHAeHTOpBI HCHOIB3YIOTCS B MeTo1e PokBesia?

10. B uem npenmyniectBa Merona Poksemna nepen merogom bpunenia?

11. Jlos 9yero npu U3MEPEHUH BBOASAT PEIBAPUTEIBHYIO HAIPY3Ky?

12. B Kakux eIMHULIAX BBIPAKAETCA TBEPAOCTH 110 PokBety?

IIpakTnyeckoe 3ansaTue Ne 2
N3YYEHUE ITPOLECCA KPUCTAJUIM3ALIMA METAJIJIOB
KoHTpobHbIE BONIPOCHI:

1. B kakux arperaTHbIX COCTOSIHHSIX MOXKET CYyIIECTBOBATh MAaTEpHUa?

2. YUto Ha3biBaeTcs (pa3oBbIM IpeBpaienuem I poga?

3. Kakoii nmpouecc Ha3bIBa€TCs KPUCTAILTM3ALMEN, K KaKOMY THITY (pa30BOTO
IIPEBPAILEHHS] OH OTHOCUTCS?

4. OnuIMTe MEXaHNW3M KPUCTAIM3AIMU METAJJIA U YCIOBHSI, HEOOXOUMBIE
JUISL €70 3aITyCKa.

5. Uem BbI3BaHa AeHApPUTHAsA (hopMa KPUCTAILIOB?

6. OnumuTe CTPyKTypy METAJUIMYECKOTO CIUTKA.

IIpakTnueckoe 3ansitue Ne 3
M3VUYEHUE MUKPOCTPYKTVYPbI YTJIEPOJUCTHIX CTAJIEM B
PABHOBECHOM COCTOAHMNA
KoHTpoJibHBIE BOIIPOCHI:

1. IlpuBenute KnaccU(pUKALMIO CTaled B 3aBUCHUMOCTH OT COJAEpKaHUs
yIJIepoJia U B 3aBUCUMOCTH OT CTPYKTYPBI.

2. JlaliTe onpeesieHue CTPYKTYPHBIM COCTABIISIFOIIIMM CTAJICH.

3. Ilonb3ysch quarpaMMou <GKeIe30—LEMEHTUTY, OOBICHUTE CTPYKTYPHbBIE
MpPEBPAILECHUS B CTAISX.

4. OObsicHUTE, KaK OMpeAeNIeTcsl KOJIMYECTBO Yriepoa B JOIBTEKTOUIHBIX
CTaJISIX.

5. O0bsicHUTE 3aKOHOMEPHOCTH U3MEHEHUSI CTPYKTYPbl CBOMCTB CTaJIel MpH
W3MEHEHUHU KOHLEHTPALMH YIJIEPO/Ia.

IpakTnueckoe 3ansatue Ne 4
N3YUYEHUE ITPOHECCA KOPPO3M1 METAJIJIOB U CITJIABOB
KoHTpoJibHBIE BONIPOCHI:
1. Uto Takoe KOppo3usl U KAKOBBI IPUUYMHBI €€ BOSHUKHOBEHUS?
2. OnumuTe MEXaHU3M XUMHYECKOW KOPPO3UH METAILIOB.
3. B xakux ciyyasx UMEET MECTO JIEKTPOXUMHUUYECKAsE KOPPO3HUsI METAIIIOB?
4. HazoBuTe BUIbI KOPPO3UOHHBIX Pa3pyLIEHUN METAILIOB.
5. Iloyemy Haumbosee OMacHHIM BHUAOM pa3pyILICHHs METAUIOB SIBISIETCS
MEKKPHUCTAJUIUTHASL KOPPO3Us?



6. Onummure U3BECTHbIE BaM METOAbl OOpPHOBI C  KOPPO3UOHHBIM
pa3pylIeHHEM METAJIIOB.

IIpakTnyeckoe 3anarTue Ne S
MAPKHMPOBKA 1N UCITOJIB3OBAHUE KOHCTPYKIIMOHHBIX
METAJUJIOB U CIUVTABOB
KoHTpobHbIE BONIPOCHI:

1. IlpuBenuTe TepeyeHb OCHOBHBIX LBETHBIX METAJUIOB, NMPUMEHSIEMBIX B
MIPOMBIIICHHOCTH.

2. O0OBsicHUTE, TIOYEMY B MIPOMBIIIUIEHHOCTH HanbOoJee MUPOKO MPUMEHSIOT
CIUIaBbl, @ HE YUCThIE METAJLIbI?

3. Kak MapKupyroTCs YIIAEPOIUCTBIE CTAIA B 3aBUCUMOCTH OT COJIEPKAHUS B
HUX yriepona?

4. Kakne cTany Ha3bIBAKOT JIETUPOBAHHBIMHU M C KAKOM LEJIbIO MTPUMEHSACTCS
JerupoBanue?

5. IlepeunicnuTe NETUPYIONMIME HIEMEHTHI U UX 0003HAUYCHHUE B MapKUPOBKaX
CTaJICi.

IIpakTnuyeckoe 3ansaTue Ne 6
N3YYEHME CBOMCTB 1 OCOBEHHOCTEN ITPUMEHEHN ITOJIMMEPOB
B ITPOMBIIIJIEHHOCTHU
KoHTpoJibHBIE BOIIPOCHI:

1. HazoBuTe MaTepuainbl, OTHOCSIIMECS K HEMETAUIAM.

2. Kakue martepraiel Ha3bIBAIOT I1actMaccaMu. HazoBrre BubI mutactmace
Y OCHOBHBIE 00JIaCTHU UX IPUMEHEHHUSL.

3. Yro Takoe Heoprannyeckue crekia? HazoBurte o6mactu X NpUMEHEHUS.

4. IlepeuncnuTte CBOMCTBA KEPAMUYECKUX MATEPUAIOB U YKaKHUTE 001acTH
UX MIPUMEHEHHUS.

5. HazoBuTte OCHOBHBIE CBOMCTBA HEOPTAHUYECKHUX ITOJTUMEPOB.

6. [laliTe XapakTepUCTUKY IPOCTPAHCTBEHHBIX MOJUMEPOB.

7. HaszoBure mnpeuMylIecTBA MU HEAOCTATKM  IMOJIUMMEPOB  KaK
KOHCTPYKIIMOHHBIX MaTepHUaJIOB IO CPABHEHUIO C METAJIJIaMHU.

8. B ueM coCTOMT I1aBHOE OTJIMYHME TEPMOIUIACTOB OT peakToriacToB? Yem
BbI3BaHbI JaHHBIE OCOOCHHOCTH MX MOBEIECHUs?

IIpakTuuyeckoe 3ansaTue Ne 7
N3YUYEHUE MAKPOCTPYKTYPbI IPEBECHHbBI
KoHTpoJibHBIE BONIPOCHI:
1. MaiiTe knaccuduKaIiio mopo;i IpEeBECUHBI.
2. YTO NOHUMAIOT TIOJ] aHU30TPOTIMEN CBOMCTB JPEBECUHBI?
3. Kakue TUCTBEHHBIE TOPOIbI IEPEBHEB UCIIOIB3YIOTCSI B CTPOUTEILCTBE?
4. Ha3zoBuTe OCHOBHBIE XBOWHbBIE TOPOABI U CHEephbl UX MPUMEHEHHUS.
5. HazoBure rinaBHbIe XapaKTEpUCTUKU JIPEBECUHBI.
6. Kakue o01acTi MOKHO OOHAPY’KUTh Ha MONEPEUHOM CPE3€ APEBECUHDI?



7. Kakue y4acTKM MHUKPOCTPYKTYPBI JPEBECHHBI MOTYT OTCYTCTBOBAaTh Y
OMpEeICICHHBIX TTOPOJ?

IIpakTnyeckoe 3anaTue Ne 8
OIPEJEJIEHUE VIIPYITUX XAPAKTEPUCTHUK PE3SMHOBbBIX
MATEPHAIJIOB
KoHTpoJibHBbIE BONPOCHI:

1. K xakoMy TUIly MaTepuanoB PUHAJUICKNAT PE3UHA.

2. Kakoe cTpoeHne uMeroT 3J1aCTOMEPHBIE MaTEPHAIIBI?

3. Kakue (u3nko-MexaHHYeCKHUE CBOWMCTBA OTJIMYAIOT PE3UHY OT JAPYTuX
KOHCTPYKIMOHHBIX MaTEPHUAIIOB?

4. Tlo xakoW TEXHOJIOTMM WU W3 YEro IMOJIy4yaloT aBTOMOOWJIbHBIE MapKu
pE3UHBI?

5. Kakoe siBneHue Ha3bIBAETCS IUCCUIIALIMEN SHEPTUN MAaTEPUATIOM, YEM OHO
Xapakrepusyercs?

IIpakTnyeckoe 3ansarue Ne 9
N3YUYEHUE OU3NKO-MEXAHUYECKNX XAPAKTEPUCTHUK
BOJIOKHUCTBIX APMUPYIOIINX MATEPHUAJIOB
KoHTpobHBbIE BONIPOCHI:
1. Yto Ha3bpIBaeTCS TMHEMHON MIIOTHOCTHIO BOJJOKHUCTOTO HATOJTHUTENA?
2. YTo Ha3bIBAETCS MAaCCOBOM INIOTHOCTHIO BOJOKHUCTOI'O HAIOJTHUTENA?
3. B Kakux eIMHUIAX H3MEPSIOTCSA JIMHEHHAas M MaccoBas IJIOTHOCTH
HaMOJHUTENA?
4. Ha3oBUTE METOAbl U3MEPEHUS JINHEHHON INIOTHOCTH HAITOJTHUTEIIA.

5.Kak omnpenenuTh IUIOMIA[b TMOMNEPEYHOTO CEUEHHUS BOJOKHHCTOIO
HANOJIHUTESA?

2.2 OueHoYHbIE CpeaCcTBAa /sl IPOMEKYTOYHOM aTTecTaluu (3a4er)

1. Knaccudukanuuss KOHCTPYKUMOHHBIX MAaTepUalioB, HCIOJIb3YEMBIX B
COBPEMEHHOM IPOU3BO/ICTBE.

2. Knaccudukanus MeTamioB, UX CTPOCHUE U 00J1acTh MPUMEHEHUS.

3. OcHOBHbIE (UBUKO-MEXAaHUUECKHE CBOMCTBA METAILIOB.

4. JlepexTsl BHYTPEHHEW CTPYKTypbl METAJJIOB, UX BJIUSHUE Ha
MEXaHUYECKUE CBOMCTBA.

5. CruniaBbl, 00pa3yolue TeTepOTeHHbBIE CTPYKTYPHI.

6. CrutaBbl, 00pa3yrolire TBEpAbIe paCTBOPHI.

7. CriiaBbl ¢ HEOIPAaHUYEHHOM PaCTBOPUMOCTBbIO KOMIIOHEHTOB B TBEPIOM
COCTOSIHUHU.

8. CmaBbl C OTpaHMYEHHOW PAaCTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM
COCTOSIHUMU.

9. CtpoeHnue u CBOICTBA elie3a, ero NpUMEHEHHE.

10. XKenezoyriaepoaucrteie  CIjiaBbl, HX Kilaccuukauus, 00JacTb
IPUMEHEHUS U MEXAHUYECKUE CBOICTBA.



11. JlnarpamMmma COCTOSIHMSI CILJIABOB CUCTEMBI <GKEIIE30-yTIEPOI».

12. KomnoHeHTHI ¥ (a3bl B CIIaBaX CUCTEMBI <OKEJI€30-yTIEPOI».

13. Cramu, ux kinaccudukanus, o0JacTh MPUMEHEHHS U MEXaHUYECKHE
CBONCTBA.

14. YraepoaucTeie cTanu, uX KiacCupuKaius.

15. Knaccuduxamus, cocraB, MapKupoBKa H 00JacTb NPUMEHEHHS
KOHCTPYKIMOHHBIX YIJIEPOAUCTBIX CTAJICH.

16. Knaccuduxkanusi, coctaB, MapKUpoBKa © 00JacThb MPUMEHEHUs
WHCTPYMEHTAJbHBIX YTJIEPOJUCTHIX CTaJCH.

17. JlermpoBaHHble cTajau, WX Kilaccu(ukanus, cOCTaB, MapKUpOBKa U
00JaCTh TPUMEHEHUSI.

18. JlerupoBaHHBIE CTaqud C OCOOBIMU CBOMCTBAaMH, UX KiacCH(HKaIMs,
MapKUpPOBKa U 00J1aCTh IPUMEHEHHUS.

19. UYyrynsl, wux kiaccupukamus, crnocod0 MOJydYeHUs U 00JacTh
PUMEHEHUS.

20. benbie uyryHbl, UX MapKUPOBKA, CBOMCTBA M 00JACTh UCIIOJb30BAHUSI.

21. Cepble 4yTryHbl, ©IX MapKUPOBKA, CBOMCTBA U 00JIACTh UCIIOJIb30BAHUS.

22. BBbICOKONPOYHBIE YYTyHbl, MX MAapKUpOBKa, CBOICTBA M 001acTb
UCITOJIb30BAHUS.

23. KoBKue 4yryHbl, IX MAPKHPOBKA, CBOMCTBA M 00JIACTh UCIIOIb30BAHHUS.

24. OCHOBHbIE PUHIUIIBI TEPMUUYECKON 00pabOTKa CTaH.

25. OcHOBHBIE BHUABl TEPMHUYECKON 0OpaOOTKU CTajau, OCOOCHHOCTH UX
IIPUMEHEHUS.

26. TepmoMexannueckass oOpaboTKa CTaju, €€ BUIbI.

27.  Tepmomexanudeckas  00pabOoTKa  CIUIaBOB €  TNEPEMEHHOM
PacTBOPUMOCTBIO KOMIIOHEHTOB.

28. [loBepXHOCTHOE YIIPOUYHEHNE METAJUIOB U CILJIaBOB, OOLIUE MOJOKEHHS.

29. XuMHKO-TepMuyecKas 00paboTKa METaIOB.

30. Iuddy3noHHOE HACKHIIIIEHUE CILUIABOB YTJIEPOJIOM U a30TOM.

31. luddy3nonHOE HACHIIIEHUE CIUIABOB METAJIJIAMU U HEMETAIJIAMHU.

32. lloBepxHOCTHas 3aKajika CTajdd, €€ HAa3HAYCHUS U TEXHOJIOTHUS
BBITIOJIHEHHUS.

33. Jlazepnas TepmMuueckas M XHUMHKO-TepMUYecKass oOpaboTKa, ee
Ha3HAYECHUE.

34. )KapocToiKOCTh U KapONPOYHOCTh METAJIOB, CIOCOOBI MX MOBBILICHHUS.

35. SIBneHue Noa3y4yecTd METAIIIOB, €r0 MPUYUHBI.

36. Tepmuyeckas ycTaaocTb METAUIOB, €€ PUYUHBI (HU3KHE TEMIIEPATYPHL,
paauaoHHoe 00yYeHue).

37. CnenualibHble CTalH, UX Ki1accu(UKalKs, COCTaB U Ha3HAYCHHUE.

38. HlapuKONOAIIMITHUKY CTAJIM, UX KJIacCU(PUKaLKs, COCTaB U Ha3HAYEHUE.

39. Ilpyx’uHHbIe cTamu OOBIYHOTO Ha3HAUYECHMSI, UX 00JIACTh MPUMEHEHUSI.

40. M3HOCOCTOMKasi BHICOKOMapTraHIleBasl CTallb, €€ MPUMEHEHHE.

41. Koppo3roHHbI€ (HEPKABEIOITUE) CTATN U CILIaBhI.

42. CruiaBbl Ha OCHOBE JIETKMX METAJLIOB, UX KJlacCU(UKaIus.

43. Maruauii v ero criaBbl, 00JaCTh IPUMEHEHUS] MarHUEBBIX CIUIABOB.



44. AmOMUHUH W €ro CIUiaBbl, 00JacTb NPUMEHEHUS ATFOMUHHUEBBIX
CILUIaBOB.

45. TutaH u ero ciiaBbl, 00JaCTh MPUMEHEHHS] TUTAHOBBIX CIJIABOB.

46. Menp, ee puznuecKre 1 MEXaHUYECKUE CBOMCTBA.

47. CriaBbl HA OCHOBE MEJIM, MX CBOMCTBA, KilacCU(UKALIUA U IPUMEHEHHE.

48. HukeneBble CIUIaBbl, X XapaKTEPUCTUKU U 00JaCTh UCMOJIb30BaHUS.

49. OnoBo, ero pU3NIECKO-MEXaHUIECKIE CBOMCTBA. AJIJIOTPOITHUS OJIOBA.

50. CBuHern, ero ¢pu3nyueckue 1 MeXaHnyeckue cBocTa. baObOUTHI.

51. Ilunk, ero ¢usnueckue u MexaHuueckue cBoiicTBa. CIulaBbl HA OCHOBE
LUHKA.

52. TyromiaBkue MeTaJuIbl U CIIJIaBbl HA UX OCHOBE.

53. ®usnyeckas NpupoJa KpUCTauIn3aluil METAJUIOB.

54. Jlutelinbie CBOICTBA CIUIABOB (3KUJKOTEKYUYECTh, YCaIKa, TUKBAIIHS).

55. JIutbe B necuanble (OPMBbI, TEXHOJIOTUS U 00JACTh IPUMEHEHHUS.

56. CneumanbHble CHOCOOBI JIMThS, HMX KiacCH(pUKauus U 00JacTh
PUMEHEHUS.

57. HemeTaninyeckue MaTepuabl, UX KilacCU(pUKaLKI U IPUMEHEHHE.

58. IlonumepHble MaTepuanbl, MX CTPYKTypa U TEpPMOMEXaHUYECKUE
CBONCTBA.

59. Ilnactmaccsl, MX KiIacCU(PUKaLXsl, CBOUCTBA U 00JIaCTh MPUMEHEHUS.

60. Pe3unsl, ux Kinaccugukaius, CBOMUCTBa U 001aCTh IPUMEHEHUS.

61. ®opmooOpazoBanue jAeTtasied W3 pe3ud. BuusHue ycnoBuit
DKCILTyaTallii Ha CBOKWCTBA PE3HH.

62. IIpuHIMIBI CO3MaHUS U OCHOBHBIE TUIIBI KOMIIO3ULIMOHHBIX MaTEPUAJIOB.

63. KoMno3umoHHbIe MaTepUasbl ¢ HyJIb-MEPHBIMU HANIOJIHUTEIISIMU.

64. KoMno3umoHHble MaTepuaibl ¢ OTHOMEPHBIMH HAIIOIHUTEISMH.

65. DBTEKTHYECKUE KOMITO3ULIMOHHBIE MaTepUabl, UX MPUMEHEHHE.

66. JlakokpacoyHble MaTepualibl, MX Ha3HA4YeHUs U KiIaccUuKaius.
[Toka3zaTenu, XxapakTepUu3yroIIle Ka4eCTBO JAKOKPACOYHBIX MAaTEPHUAIIOB.

67. CuHTeTHYeCKHE KJIeH, UX Pa3HOBUAHOCTH. OCHOBHbIE TPEOOBAHMS K
CUHTETUYECKUM KIIESM.

68. TexHnuyeckue *KUIKOCTH, UX KIaCCU(PUKALIUS U UCTIOIb30BaHHUE.

69. Oxnaxaaroume KUJIKOCTH, UX KJIacCU(pUKAIU U UCIIOJIH30BaHUE.

70. OGuBOYHBIE, YIUIOTHUTEIbHBIE U 3JIEKTPOU3OJISIIUOHHbBIE MaTEpPHAIIbI.

71. CBapka u maiika METaJuI0B, OOITUE TIOJIOKECHHUSI.

72. Tepmuueckue BHUABI CBAPKH (IyroBas, IUIa3MEHHAs, 3JEKTPOHHO-

Jy4deBasi).
73. TepmomexaHW4eckue BUIBI CBapku (KOHTakTHas, auddys3Has,
BBICOKOYACTOTHAs).

74. MexaHnudeckue BUJIbI CBAapKU (XOJOJHAs, YyJIbTPa3ByKOBas, MarHUTHO-
UMITyJIbCHAs], CBApKa TPEHUEM U B3PHIBOM).

75. Cpapka ImjacTMacc, OCHOBHBIE NOHSTHS W KiaccU(UKaIMs CIOCOOOB
CBapKH.



