®OHJIbI OLIEHOYHBIX CPEJICTB
YYEBHOI JUCUMUILINHBI

OI1.01 MATEPUAJIOBEIEHUE

o npodeccun
15.01.38 OnepaTtop-Hanaauuk METaI000padaTHIBAIOIINX CTAHKOB

®Dopma npoBeIeHUs] OLEHOYHOM NPoueaypbl
DK3aMeH

CoBeTcK
2024 rox



COI'JIACOBAHO

3aBe Iy IOyl YUEOHO-METOIMUECKHM OT/IETIOM
' 711.A. ViBamkuna

15 espanst 2024 rona

domgpl  OLEHOUHBIX  CpeacTB IO npodeccun 15.01.38 Onepatop-HalaIIuK
MeTaJ1000pabaThIBAIOIINX CTAHKOB paspaboTaHbl HA OCHOBE:

e mpukaza MHHHCTEPCTBA NPOCBEIICHUA P® ot 15 Hos6pst 2023 roa Ne 862 "OC yTBEpIiKACHAN
(esiepabHOrO  rocy1apcTBEHHOIO 00pa3oBaTelbHOrO  CTAaHJIApTa CPEAHEro npo(heCCHOHANBHOTO
o6pasoBanus 10 npodeccnn 15.01.38 Omepartop-Haaa 4K MeTa1000padaThBAIONMX CTAHKOB,
3aperucTpupoBaHo B MHHHCTEPCTBE IOCTHIHH Poccuiickoit @exeparuu oT 15 pexabps 2023 rona
N76434, ykpynHeHHas rpynmna crienmanpHocTel 15.00.00 MamuHoCTpOeHHE

Opranu3anusi-pa3spadoTIHK: rocy1apcTBeHHOC OIOIKETHOE YUPEKICHHUE KanuHUHTPAICKOH
o6nacti npodeccuoHanbas 00pasoBaTe/bHas Oprann3alts «TexXHOIOrnIeCKUH KOJIIEIK»

Pazpaborunk:
Axynuunuesa [ A. npernogasareib epBOi KBaIH(UKALOHHOMN KaTeropuu

PaccMOTpeHb! Ha 3aceaHuH MeToandecKoil Kapenpbl «MeraiooOpagofku, 9JIEKTPOTEXHUKHU U
CTPOUTENBHBIX THCIUILIAED). IIpotokos Ne6 oT 15 (eBpais 2024 rona

PeKOMEHIOBAHBl METOIMYECKHM ~COBETOM ~TOCY/apCTBCHHOTO GIO/KETHOTO  YUPENK/ICHU
KannHUHTpaJIcKO 06acTu npodeccHOHANBHOM 06pa3zoBaTeIbHOM opraHu3anuel «TexHonoru4ecKkui
komtek». IIpotokosn Ne7 ot 16 despais 2024 rona

N
Bt Hm N Y
N4 34800 "

I. IacnopT poHaA OLIEHOYHBIX CPEICTB



1.1. ObaacTh NpUMeHeHHs
@DOH/IBI OLIEHOYHBIX CPEJICTB, MPEAHA3HAYCHBI TSI POBEPKU PE3YJIBTATOB OCBOCHUS YUeOHOM
mucuuruinael OI1.01 MaTepuanoBeieHle MPOTrpaMMBbl MOATOTOBKH CIIEIUATUCTOB CPEAHEr0 3BEHA MO
npodeccun 15.01.38 Oneparop-HanaauyuK MeTaI000padbaThIBAIOUINX CTAHKOB, YKPYIIHEHHAs Tpymma
cnenuansHocTeit 15.00.00 MamumHocTpoeHue

®OC BKIIOYAIOT KOHTPOJIbHBIE MaTepuaibl Ui TPOBEACHHS MPOMEXKYTOYHOW aTrTecTaluu B
dbopme Dk3ameHa.

2. OcBOoeHNE YMEHUI U YCBOCHHE 3HAHUIM:

Kon YMmern 3HaTh
OK 01. OK 02. — pacno3HaBaTh U — 3aKOHOMEPHOCTH MPOLIECCOB KPUCTAIUIM3ALNUN
OK 03. OK 04. KInaccu(puIupoBaTh U CTPYKTYpPOOOpa30BaHMsI METAJIOB U CILIABOB,
OK 05. OK 06. KOHCTPYKIMOHHBIE U CHIPHEBBIE OCHOBBI MX T€pMOOOPAOOTKH, CIIOCOOBI 3aIUTHI
OK 07. OK 09.1IK | maTepuasbl 0 BHEIIHEMY BHIY, METaJJIOB OT KOPPO3UH;
LILTIK1.2. TIK | mpoucxoaeHuto, CBONCTBAM; — KIacCUGUKAIMI0 M CIIOCOOBI  MOJIy4EHHS
1.3.1IK 1.4. IIK —  ONpENENATh BUIbI KOMITO3UIMOHHBIX MATEPHAIIOB;

L.5. KOHCTPYKLUMOHHBIX MaTe€pUaJIOB; — MPUHIMIBL  BBIOOpPa  KOHCTPYKIMOHHBIX
HK2.1. 1IK 2.2. — BBIOUpATH MaTepHAaIbI IS MarepuaioB Uil UX  NPUMCHEHHS B
1K 2.3.TIK 2.4. KOHCTPYKLUH 10 UX HA3HAUEHUIO U | IPOU3BO/ICTBE;

HK2.5. TIK 3.1. YCIIOBHSM SKCIUTyaTalHy; — CTPOCHHE W CBOMCTBA METAJUIOB, METOIBI MX

TIK 3.2. TIK 3.3. — TIPOBOJHTH UCCIIECOBAHUS U UCCIICI0OBAHUS;

[K 3.4. TIK 3.5. UCTIBITAaHUS] MaTEPUAJIOB — KJIACCU(HKAIMIO MAaTepHalIoB, METAUIOB |
CIJIABOB, X 00J1aCTH MPUMEHEHUS

KoHTpPOJIb M O11eHKA Pe3YyJIbTATOB 0CBOEHHS YUeOH O JUCUMIIIIMHbI:

Pe3yabTaThl 00yuenus OcHoOBHbBIE MOKA3aTeJH OLEHKH pe3yabTaTa
(ocBOEHHBIE YMEHHUsI, YCBOCHHbIE 3aHITHS)

YMmenus:
— paCHO3HaBaTL nu KHaCCI/I(l)I/II_[I/IpOBaTB - }’MeTB paCHO3HaBaTL nu KJ'IaCCI/I(bI/II_II/IPOBaTL
KOHCTPYKLIMOHHBIE U CBIPbCBBIC MATEPHUAJIBI T10 KOHCTPYKLIMOHHBIE M  CBIPbEBBIE  MaTepHallbl 110

BHEIIHEMY BH[Y, IPOUCXOKACHHUIO, CBOHCTBAM;

— OIIpEenesnsTh BUABI KOHCTPYKLIMOHHBIX
MaTepuaos;

— BBIOMpATh MaTepUabl 1J1s1 KOHCTPYKLIUH 110 UX
Ha3HAYCHHUIO U YCIOBUAM 3KCIUTyaTaluH;

— TPOBOAWTH MCCIEIOBAHMS U UCTIHITAHHS

BHEIIHEMY BHUY, IPOUCXOXKICHHIO, CBOKHCTBAM

— OIpEAeNsATh BUJbl KOHCTPYKIMOHHBIX MATEPUAJIOB;
— BBIOMpATh MaTEePUABI JIsi KOHCTPYKIINH 110 UX
HA3HAYEHUIO U YCIIOBUSM SKCILTyaTalUH;

— TNPOBOJMTH UCCIENOBAHUA U UCIIBITAHUSA MAaTEPUAIIOB

MaTepHaIoB
3naHusa:

— - 3aKOHOMEPHOCTH IMPOIECCOB KPUCTALIM3ANNN U | — 3aKOHOMEPHOCTH NPOIECCOB KPUCTALIM3ANUN U
CTPYKTypoOOpa3oBaHHsT METANIOB W CIUIABOB, | CTPYKTYpPOOOpa30BaHUS METANIOB M CIUIABOB, OCHOBBI
OCHOBBI HX TepMOOOpabOTKH, CHOCOOBI 3alIUTHI | KX TEPMOOOPAOOTKH, CMOCOOBI 3alIUTHl METAJUIOB OT
METaJUIOB OT KOPPO3UH; KOppO3nH;

— KIacCUPUKaLMI0 M CHOCcOOBl  MOJYYEHUs | — KiacCU(UKAIHIO u CIOCO0BI MOJTY4YeHUs

KOMITO3MIIHUOHHBIX MATCPUAJIIOB, KOMITIO3MIIHUOHHBIX MATCPUATIOB,

— MPUHLAIIBI BBIOOpA KOHCTPYKIMOHHBIX
MaTepHasoB [UIsl UX TPUMEHEHHs B IPOM3BOJICTBE;
— CTPOGHHE M CBOWCTBAa METAIOB, METOIBI HX
MCCIICIOBAHMS;

KJIacCU(PHUKALUIO  MaTepHaloB,
CIINIaBOB, UX 06J'IaCTI/I IMPUMCHCHU

METAIJIOB nu

— NPUHIMIBL BBIOOpa KOHCTPYKIMOHHBIX MAaTepHallOB
JUISL X IPUMEHEHHUS B TIPOM3BO/ICTBE;

— CTPOGHHE H CBOWCTBA METAJJIOB,
HCCIICIOBAHMS;

KJIacCU(UKALUIO MaTepHUaIoB, METAUIOB M CIUIABOB, X
001acTH IPUMEHEHHUS

MCTOAbI HUX

2. ®oHABI OLIEHOYHBIX CPeCTB




TecTbI
1.Bvibepume npagunvhvie 6apuanmsl Omeema

1.1. KYEPHBIM METAJIJIAM OTHOCUTCA
a. orceneso

0. cmanw

B. UY2yH

1.2. HUBKOVYTJIEPOAUCTAA CTAJIb — OTO CTAJIb C COIEP2XKAHUEM VYI'JIEPOJA
a. 00 0,25%

0. 00 0,6%

B. 00 2,5%

1.3. ObEMHO - HEHTPUPOBAHHA I KYBUYECKAS PELHLIETKA UMEET
a. 9 amomos

0. 14 amomos

B. 17 amomos

1.4. IMUHUS HAYAJIA KPUCTAJUIU3ALIMN CITJIABA HA3BIBAETCS
a. conuodyc

0. 1uxeudyc

B. 26MeKMUKA

1.5. CIITABBI, B KOTOPBIX KOMITIOHEHTHI HE CITOCOBHBI K BBAUMHOMY
PACTBOPEHUMIO 1 HE BCTYIIAIOT B XUMHWYECKYIO PEAKIIMIO, HA3BIBAKOTCSA

a. MEXAHUYECKUMU CMECIMU

0. meepovimu pacmseopamu

B. XUMUYECKUMU COCOUHEHUAMU

1.6. K MEXAHUYECKUM CBOMCTBAM METAJIJIOB OTHOCUTCS
a. NJIOMHOCMb

0. meepoocmp

B. KOBKOCHIb

1.7. BBICTPBIM OXJIAXXIEHWEM ITOJIVUAIOT
a. Oenvlil wyeyH
0. cepulil uyeym
B. KOGKUIL YY2YH

1.8. BPEAHbIMU IMTPUMECAMMU B KEJIE3OYTJIEPOAUCTBIX CITVIABAX ABJIAIOTCA
a. KpeMHutl

0. mapeaney

B. cepa

T. ocghop

1.9. TEPMHWYECKAS OBPABOTKA, 3AKJIIOUAIOIIAACSA B HATPEBE 10
OITPEJIEJIEHHOM TEMITEPATYPBI 1 TIOCJIEIYIOLIM OXJIAXJIEHUEM HA BO3JIVXE,
HA3BIBAETCA

a. omoicucom

0. Hopmanuzayueti

B. 3aKAIKOU

T. OMNYCKOM



1.10. XUMHKO-TEPMUYECKAS OBPABOTKA, B ITPOLIECCE KOTOPOI1
[TPOU3BOJIMTCS HACBIIEHME IIOBEPXHOCTHOI'O CJIOS JIETAJIEM YIJIEPOJIOM,
HA3BIBAETCA

a. asomuposanuem

0. cunuyuposanue

B. YyeMeHmayusl

1.11. IATYHbB OTO CIIJIAB
a. Meou ¢ AIIOMUHUEM

0. mMeou c onosom

B. MeOU C YUHKOM

1.12. K TYT'OITJTABKMM METAJIJIAM OTHOCUTCS
a. ATOMUHUL

0. onvghpam

B. MeOb

T. mumanu

1.13. CBEPXTBEPIbBIE CIUIABBI, ITIOJIYUHEHHBIE HA OCHOBE OKCUJIA
AJIIOMUHNA, KAPBUJIOB TUTAHA U HUTPUJIA KPEMHUS, HA3BIBAIOTCA

a. MemanioKepamuiecKkumu

0. Munepanoxepamuieckumu

1.14. OCHOBHbLIM METOJIOM IT1OJIVUEHW A TBEP/JIbIX CIIJTABOB 1
MUWHEPAJIOKEPAMUWKU ABJIAETCA

a. ouggyzuonnoe degpopmuposanue

0. 1umove

B. NOPOWKOBASL MEMATTYPUSL

1.15. K CbIPBIO BUOJIOTMYECKOI'O ITPOUCXOXAEHUA JJII HEMETAJJIMYECKUX
KOHCTPYKIMNOHHBIX MATEPUAJIOB OTHOCUTCA

a. anmas

0. Opesecuna

B. KAYUYYK

T. Heghmo

1.16. UCKYCCTBEHHbBII ABPA3UBHbBIN MATEPUAJI, COCTOSILLMI U3 OKCUIA
AJTFOMUHU S U PA3JIMYHBIX [IPUMECEN I[TOJIYYAEMBIN TTIJIABKOM
[JIMHO3EMCO/JIEPXKAILET'O ChIPbS MJIM BOKCUTOB B AJIEKTPUUECKUX ITEYAX

a. KapOoKopyHO

0. Haorcoax

B. 2/IeKMPOKOPYHO

1.17. BEILIECTBA, KOTOPBIE BBO/[SIT B JIAKOKPACOYHBIE KOMIIO3ULINU JIJTS
VBEJIMYEHU I KOHCUCTEHTHOCTU U IIPUJAHUS M CIELIUAJIbBHBIX CBOIICTB
(CBETOCTOMKOCTH, TEINDIOCTOMKOCTU U JIP.), HABBIBAIOT

a. HanoJjHume u

0. cukkamuenl

B. nojiumepul

2. Bcmagvme nponywiennoe ciogo



2.2. HeoguHakoBOCTb (PU3NYECKUX CBOMCTB TeJla METaJlla B Pa3IMYHBIX HAIIPABICHUAX
Ha3bIBaeTCs . ... ..

2.3. edopmarusi, KOTOpast He Mcye3aeT Mocje CHATHS Harpy3KH,
HA3BIBACTCS .« . v v ovo e eeeee e

2.4. I3meHeHHe CTPYKTYpbl METAlJIa IIPU MEPEXOJE U3 )KUJKOTO COCTOSIHUSI B TBEPAOE
Ha3bIBAeTCH . . . . . . . KpUCTaJIU3aluein

2.5. CtpykTypa cIuiaBa, KpUCTaJIIM3aLUs KOTOPOrO MTPOTEKAET IPU TOCTOSHHOM TeMIIEpaType
Ha3bIBACTCS . . . o v ovevnen e

2.6. BBeneHue B JKUAKMM MeTalll TYrOIUIABKMX YacTHL, KOTOpPBIE SBISIOTCA LIEHTPAMHU
KPUCTAJIM3ALUHU ISl TOTYYEHHSI METTKO3EPHUCTON CTPYKTYPBI HABBIBACTCS - « « v v v v v oe v e e e e

2.7. AHTU(QPUKIMOHHBIA CIUIaB HAa OCHOBE JIETKOIIaBKUX METAJUIOB OJIOBA, CBUHIIA U I[MHKA
Ha3bIBACTCH . . .

2.8. Ilpunon wumeromue temneparypy miaasieHust Bbime 400°C u mpounocts 800 Mlla
Ha3bIBAIOTCA . . . . . .

2.9. Marepuaisl, OJIy4eHHbIE IyTeM 00beIMHEHHUS HEOJHOPOAHBIX BEIIECTB, HEPACTBOPUMBIX
JpyT B Ipyre, ¢ 00pa30BaHUEM MOHOJUTHON CTPYKTYPBI, HAZBIBAIOTCS . . « . v v v vve e e e ee e

2.10. XMMHYECKHE BEIIECTBA, BXOASIIUEC B COCTAB OCHBMHA . . .. ... ovveenne ... ,
BbIOpachiBaeMble B aTMOC(epy, OKa3bIBAIOT BPEIHOE BIUSHIE HA 3/I0POBLE YEJIOBEKa

3. Yemanoeume coomeemcmeue .
3.1. KAKAA CTAJIb COOTBETCTBYET JAHHOU MAPKE

1. B Cr3cn a. yenepooucmas KauecmeeHHas Cmaib
2. 15T 0. 1ecuposannas cmaie
3.0912C B.y21€epoouUCcmas cmaib 0ObIKHOBEHHO20 KAuecmead

3.2. JUIA YEI'O TIPEJHA3HAYEHBI IAHHBIE MATEPUAJIBI

1. epagpum a. 01151 cMAa3Ku
2. COX 0. 0ns cmasku u oxnaxcoeHus
3. nacma I'OH B. 071 WIUPDOBAHUSA

4. anmugppus T. O/18 OXAAAHCOeHUs

4. Pacwughpyiime yciosnoe 0603naueHue

4.1. Mapxku ctanu oObIKHOBeHHOTO kKayecTBa b CT3 cn

4.2. Mapku KOHCTpYKIMOHHOU JerupoBanHon ctanmn40 XCH/A
4.3. Mapku uyryna BU50 — 2

4.4. Mapku YTriiepouCcTON HHCTPYMEHTAIBHOM CcTan Y 9A

4.5. Mapku ObICTpOpexyIIel MHCTpYMEHTalIbHOU cTamu POAMS
4.6. Mapku natynu JDKCS8 — 1 — 1

BJIAHK OTBETOB
Bormpoc 1.1. 1.2. 1.3. 1.4. 1.5. 1.6. 1.7. 1.8. 1.9. 1.10
OtBeT
Bomnpoc 1.11. 1.12. 1.13. 1.14. 1.15. 1.16. 1.17.
OTtBeT
Bonpoc 2.1. 2.2. 2.3. 2.4. 2.5. 2.6. 2.7. 2.8. 2.9. 2.10.
OtBer




Bonpoc 3.1. 3.2.
OTtBer
Bonpoc 4.1. 4.2. 4.3. 4.4. 4.5. 4.6.
OTtBer
KJY K TECTY
Bonpoc 1.1. 1.2. 1.3. 1.4. 1.5. 1.6. 1.7. 1.8. 1.9. 1.10
OtBer a, o, 6 a a o a o a 8,2 0, 2 8
Bonpoc 1.11. [ 1.12. | 1.13. 1.14. 1.15. 1.16. 1.17.
OTtBer 8 o, 2 o 8 0, 6 8 a
Bon 2.1. 2.2. 2.3. 24. 2.5.
OTtB . . .
YUCMLl Memaii aHuzoOmponus ynpyaou nepeuyHoll 96MEKMUKa
Bomnpoc 2.6. 2.7. 2.8. 2.9. 2.10.
Orser Moouguyuposarue b6abbum meepobiMu KOMRO3umbl yeiepo 6 uoe cact,
OKCUObI A30Md, CBUHYA, Cepbl
Bonpoc 3.1. 3.2.
OTtBeT 16, 2a, 36 la, 26, 3¢, 42
Bompoc 4.1. 4.2. 4.3. 4.4. 4.5. 4.6.
OtBer b 40 B- Y — yenepooucmas P- JI
— nocmasasiem | — cooepocanue | 8bICOKONPOUHBIU | uHCmMpymenmanonas bvicmpopedxcy | —aamyns
cs no yenepooa 0,4% | U — uyeyn cmans was XK
xumuyeckomy | X —xpoma oo 50 — npeoen 9 — cooepoicanue UHCmMpymenma | — oceneso
cocmagy 1% npouHoCcmu Ha yenepooa 0,9% JIbHAs CMATb C
Crt — cmane C — kpemnus pacmsdicenue A — guvicoxo- 6 — ceuney
00viKHOGeHHOZ | 001% 50xkec/mm’ KauecmeenHas — cooepacanu | 58 — 58%
0 Kavecmaa H — nuxens 2— e 801bpareol
3 — Homep 001% OmHOCUMENbHOE 6% 1-1%
mapxu cmanu | [ —meou 0o yonuneHue 2% A — azom dmcengsa
cn 1% 1% 1-1%
— CNoKotiHas A — svicoko- M — monuboennya
KauecmeenHas 5-005%
MOoAubOeHa

2.3 KoMIuIeKT MaTepuaJioB Jisl OIleHKH UTOTOBOI aTTecTanuu B popme

IK3aAaMCHaA
IIpoBepsiembie pe3yabTatel: ¥1,¥2,¥3,¥4,31,32,33,33,34,35.

3ananue 11

Bormpocs! k 9k3aMeHaIMOHHBIM OniieTaM 1o MaTepHranoBeICHUIO:
Paszoen 1. Ochosnvle ceoticmea u kiaccugpuxkayus Mamepuaios
Tema 1.1 Ocnoenvie ceedenusi 0 Memauiax u CHiadéax

Nk W=

OcHOBHBIE CBOWCTBA U KJIacCU(UKALUSA METAIJIOB.
ATOMHO-KPUCTAJUIMUECKOE CTPOCHUE METAIIJIOB.
ITponecc kprcTanIu3ay paciuiaBOB METAJIIOB.
[TonumopdHbIe peBpalieHus B MeTalIax.
Koppo3zus merannos.




6. OO0mue cBeJeHNs O CIUIaBax.

7. @aza METAJUIMYECKHUX CILIABOB.

8. JluarpaMMbl COCTOSIHUS CILJIABOB.

9. CBs3b MEXAY CTPYKTYPOH M CBOMCTBAMH CILUIABOB.
Tema 1.2 Ceoticmea memanios u cniagoe

10. ®duznyeckre U XUMUYECKHE CBOMCTBA METAJIJIOB U CILJIABOB.
11. Jedopmanus u pa3pylieHHe METaUIOB U CILUIaBOB.

12. MexaHu4yeckue CBOKMCTBA METAJJIOB U CILIABOB.

13. TexHOMOrMYECKUE U IKCIIITyaTallMOHHBIE CBOWCTBA METAJIJIOB U CILIABOB.
14. Pa3pen 2. MeTtaiuisl ¥ BX CIUIABEI

15. Tema 2.1. UyryHs!

16. Knaccuduxanus yyryHoB.

17. CtpykTypa u CBOMCTBA YyT'yHa.

18. Ceppblit 4yryH.

19. BpICOKONPOYHBIN YyTYH.

20. benblii 1 KOBKUH YyT'yH.

21. JlernpoBaHHBIE YYTYHBI.

Tema 2.2. Cmanu

22. 1Ipou3BOACTBO CTAJIH.

23. OOmas kmaccudukanus craien.

24. YrnepoaucTsie CTaIu.

25. JlerupoBaHHBIE CTaJIH.

26. NUHcTpymeHTaNbHbIE CTATU U TBEP/bIE CIUIABBI.

27. Cranu U CIUIaBbl CO CIEUaJIbHBIMH CBOMCTBAMM.
Tema 2.3 L[gemmvie memannvl u cniagvl

28. ANIOMHWHUU U €r0 CIUIaBBhI.

29. Menp u ee CIUIaBHI.

30. Twuran u ero criaBsbl.

31. Maruuii u ero CIuIaBBbl.

32. BabOuWTHI U IPUIION.

33. AHTH(QPUKIUOHHBIE CIJIABBI.

34. MetamiokepaMuKa.

35. IlopouikoBasi METAJLITypPIHUs.

Tema 2.4. Tepmuueckas oopabomra

36. OTKur U HOpMaJIU3aLKs CTAIH.

37. 3akanka craiu.

38. OTIyCK U UCKYCCTBEHHOE CTapEHUE CTaH.

39. TloBepxHOCTHas 3aKaJika CTaJu.

40. XuMuko-TepMuueckas o0paboTKa CTaju.

41. JledexTsl u Opak mpu TEpMUUECKON 00pabOTKe CTaH.
Paszoen 3. OcHnosnvie ceedenus 0 HeMemaniuiecKux, NPOKIAOOYHbIX, YNIOMHUMETbHBIX U
9IeKMPOMEXHU4eCKUX Mamepuanax

Tema 3.1. Hememannuueckue mamepuansi

42. ]JlpeBecHbIE MaTepHUAIIbI.

43. Ilonumepsl U NIACTUYECKHUE MACCHI.

44. Kayuyku 1 pe3nHOBBIE MaTEPHUAIIBI.

45. T'paduToyriepoaHble MaTepuaibl.

Tema 3.2. Abpazusnvie mamepuanvl

46. EctecTBeHHBIE M HCKYCCTBEHHBIE a0pa3HBHbBIC MAaTEPUAIIbI.
47. Cps3ka abpa3HMBHOIO HHCTPYMEHTA.

48. XapakTtepucThka abpa3uBHOTO HHCTPYMEHTA.

Tema 3.3 Inenxoobpasuvie mamepuanvl. I oprouecmazounvie mamepuaivl



49. DnexTpou30AUOHHbIE, TPOKIIAI0UHbIe, YIUIOTHUTEIbHbBIE, OOMBOYHBIC MATEPUAIIbI.
50. Jlakokpaco4HbIe MaTE€pHAIIBI.

51. Knesue matepuansl.

52. KOMIIO3UIIMOHHBIE MaTEPHAIIBI.

53. ABTOMOOMJIBHOE TOTLIUBO.

54. Cma3zouHble MaTE€pHANIbl U TEXHUYECKUE )KUIKOCTH.

Tecr Ne 1
BriOepure npaBUIIbHBINA BapUaHT OTBETA:
1. CriocoOHOCTH MaTEepHaia CONMPOTUBJIATHCS Pa3pPYLIEHHUIO IO/ AeHCTBHEM HAIPY3KH —
3TO..
a) yIpyrocTh;
0) IPOYHOCTH;
B) TBEPJIOCTb;

2. Cnioco0HOCTH MeTaJIJIa IPU HATPEeBAHMHU MOTJIOIIATH ONpe/eJIeHHOe KOJIUYeCTBO TeIia —
3TO...

a) KOHBEKIHS;

0) TEIJIOEMKOCTb;

B) TEIJIONPOBOIHOCTb;

3. Cnoco0HOCTH MeTasJIa U3MEHATh (opMy 1o AelicTBMEeM HArPy3KH M BOCCTAHABJIUBAThH
ee 1ocJie NpeKpalleHns JeiiCTBUsl HarPy3KH — 3TO...

a) yIpyrocTh;

0) IPOYHOCTH;

B) TBEPJIOCTb;

4. Cioco0HOCTH MeTaJ1/1a MepeiaBaTh TEIIO OT 00Jiee HATPETHIX K MeHee HATPeThIM
Y4acTKaM Tesia — 3TO...

a) KOHBEKITUS

0) TEIJI0EMKOCTh

B) TEIIOMPOBOIHOCTD

5. CBoiicTBO MaTepuaJia NPOTHUBOCTOSATH YCTAJIOCTH — I3TO..
a) BBIHOCIIMBOCTD
0) Koppo3us
B) y/apHas BSI3KOCTb
TecT Ne 2
BribepuTe npaBuUIbHBINA BapHAHT OTBETA:
1. Ha3BaTh THII KPUCTAJVIMYECKOH peleTKH KyOn4yeckas Mmerasia (cm.puc.l)
a) 00BEeMHO LIEHTPUPOBAHHAS
0) rpaHeIIeHTPUPOBAaHHAS KyOuUuecKast
B) F€KCaroHaJIbHasl MIIOTHOYIIaKOBaHHAas

2. Kakoii 1e)eKT KpUCTANLIHYECKOI PelIeTKH SIBJIsIeTCH TOYeYHbIM?
a) TpaHuIla 3epeH

0) IucIoKaIus

B) BaKaHCUU

3. HeonmHaKOBOCTH CBOMCTB METAJLIA B PA3HBIX KPUCTAILIOrpapuuecKuX HaNpaBJIeHUsIX
Ha3bIBaeTcH ...
a) aJUIOTPOIHS;



0) aHM30TpOMHS;
B) IOJUMOP(U3M;

4. Kak Ha3bpIBaeTcsl MepPexo/] MeTaJJia U3 TBEPAOro COCTOSTHUS B JKHIAKOe?
a) peKpUCTAIUTU3AIIHS,;

0) nIaBJIeHUE;

B) KpUCTAJUTH3AIIHS;

5. Bo3zmo:xkHa Jin 100-npoueHTHasi KOHIEHTPALUsI PACTBOPAEMOro KOMIIOHEHTAa B pelieTke
pacrBopuTes?
a) Bo3moxHa B cucTeMe HEOTPaHUYEHHBIX TBEPABIX PACTBOPOB.
0) Her.
B) Bo3MoOkXHa B cUCTEME MEXaHUUECKUX CMECEH.
Tecr Ne 3
BriOepure npaBuIIbHBIN BapUaHT OTBETA:
1. Kakoe k0/11M4eCTBO YIJIepoaa COAEPKUTCH B 10IBTEKTOMIHbBIX CTANAX?
a) ot 0,8% 1o 2,14%
6) ot 0,02% 1o 2,14%
B) oT 0,02% 10 0,8%

2. Kakasi TMHHSA HA JHATPAMME «GKeJIe30-LeMEeHTHT» COOTBETCTBYET BbIICJICHHIO
NEepPBUYHOIO LIEMEHTUTA?

a) muuaus CD

0) munus SE

B) uHus PQ

3. Kakoe npeBpanenne npoucxoaut B Touke C Ha 1uarpamMme <«oKejie30 — HeMEeHTHT» ?
a) SBTEKTOUIHOE

0) OBTEKTHYECKOE

B) mosimMopdHOe

4. B kakMX KOOpAMHATAX CTPOAT AMarpamMmmbl (pa3oBOro papHosecus?
a) KOHLEHTPALUs — BpEMs

0) TemnepaTtypa — Bpems

B) TEMIIEpaTypa - KOHLIEHTpalus

5. Kakasi M3 CTPYKTYPHBIX COCTABJISAIOIINX 7KeJIe30yIJIePOANCTBIX CIIABOB 00J1a1aeT
Han0oJIbIIed TBEPAOCTHIO?
a) ayCTECHHT.
0) HEMEHTHT.
B) (eppur.
Tect Ne 4
BriOepure npaBuIIbHBIN BapUaHT OTBETA:
1. Kak Ha3pIBaeTCs CKJIOHHOCTD (WJIM OTCYTCTBHE TAKOBOI) ayCTEHUTHOI0 3epHAa K POcTy?
a) OTIYCKHasl XpyIIKOCTb;
0) HacyeICTBEHHAs UJIM PUPOIHAS 3€PHUCTOCTD
B) ayCTE€HU3aLus

2. Kakoii B XMMHKO-TepMHYecKOH 00pa0d0TKH HA3BIBAIOT HUTPOLleMEeHTaluel ?
a) ra30BOC IMAHUPOBAHNE

0) )KUIKOCTHOE IIMaHUPOBaHUE

B) Ta30Bas IEMECHTAIIHS



3. Kakue ciiaBbl cucremMbl A-B MoryT ObITh 3aKajieHbl?
a) mMo0OoH CIuIaB.

0) craBsl, Jiexanue Mmexay E u b.

B) HU OJJMH M3 CILJIABOB.

T') CIUIaBBl, Jiexalue Mexay a u E.

4. Kaky1o cKOpOCThb OXJI2K/ACHHS NPH 3aKAJIKe HA3bIBAI0T KPUTHYECKOH?

a) MAaKCUMaJIbHYIO CKOPOCTb OXJIa)KJIEHUS, IPY KOTOPOH €111e MPOTEKAET pacaj] ayCTEHUTA Ha
CTPYKTYPBI IIEPIIUTHOTO THIIA.

0) MUHUMAJIbHYIO CKOPOCTh OXJIaXKACHUS, HEOOXOIUMYIO JIJIsl TTOJTy4eHHsI MAapTEHCUTHOM

CTPYKTYPBIL.
B) MUHUMAJIbHYIO CKOPOCTb OXJIaX/IEHUS, HEOOXOAUMYIO JUIs (PUKCallui ayCTEeHUTHOM

CTPYKTYPBIL.
') MUHUMAJIbHYIO CKOPOCTh OXJIKJICHHUS, HEOOXOJUMYIO JJIS 3aKAJIKH U3JIENINs TI0 BCEMY
CCUCHHUIO.

5. Yro o3Hauyaer Touka A3?
a) TEeMIIEpaTypy KPUTHUECKON TOUKH, BBILIE KOTOPOM MPU HEPAaBHOBECHOM HarpeBe
JI03BTEKTOUIHBIE CTAJIN MPUOOPETAIOT ayCTEHUTHYIO CTPYKTYPY
0) TeMIepaTypHyI0 TOUKY Hayaja peBpalleHus ayCTEHUTa B MapTECHCHUT.
B) TEMIIEpaTypy KpUTUUECKOW TOUKU MEepexo/ia NepiauTa B ayCTEHUT ITPH HEPABHOBECHOM
Harpese.
Tecr Ne §
BriOepure npaBuIIbHBIN BapUaHT OTBETA:
1. Kakoii 13 nepe4mcjIeHHbIX 3J1€MEHTOB JUIIHUNA?
a) Maprasern
0) HHOOMit
B) KHUCJIOPOJ

2. Kakue U3 nepeyncjaeHHbIX 3J1IeMEHTOB Han0oJiee CHJILHO MOBBIIIAKT TBEPAOCTh CTAIH?
a) MapraHerlt

0) xpoM

B) TUTaH

3. BeiOepuTe npaBuIbHYI0 MAPKHPOBKY, COOTBETCTBYIOLIYI0 JAHHOMY OIMCAHUIO:
BBICOKOKA4YeCTBEHHas JlernpoBaHHas cTajab coxep:xkut 0,30 % yriaepona, 1o 1 % xpoma,
Maprasua, KpeMHusi u 10 2 % HukeJs.

a) 30X2H4A

6) 30XI'CA

B) 30XI'CH2A

4. Yem HACBIIIAKT HeMEHTHPYeMble CTaIu?
a) KUCJIOPOJIOM

0) BOOpOIOM

B) yTIE€POIOM

5. N30bITOYHBbIEC KAPOU/IBI B COCTABE CTAJH CIIOCOOCTBYIOT:
a) XpyIKOMYy pa3pyLIEHUIO
0) yBeJIMYEHHIO POKATHBAEMOCTH
B) CHIJKAIOT TEIUIOCTOUKOCTh
Tect Ne 6



BriOepure npaBHIbHBIM BapUaHT OTBETA:

1. OCHOBHBIM H PACIPOCTPAHEHHBIM KOHCTPYKIHOHHBIM MATEPHAJIOM SIBJISIETCS:
a) cTalb

0) 4yryH

B) OpOH3BI

2. KakoBo Ha3HaYeHHUe JIerHpOBaHus?

a) TMO3BOJISIET TOBBICUTH TEXHOJIOTHUECKHE CBOICTBA
0) MO3BOJIIET MOBBICUTH XUMHUECKUE CBOIMCTBA

B) MTO3BOJISIET IOBLICUTH MEXaHWYECKHE CBOMCTBA

3. OcHOBHOe TpPeOOBaHHE K ABTOMATHBIM CTAJIAM:
a) xopotas 00padbaTeIBAEMOCTh Pe3aHHEM

0) xopoIasi CBapuBaeMOCTh

B) TIOBBIIIICHHAS [JIACTUYHOCTD U BA3KOCTh

4. OcHOBHOe TpeOOBaHHE K CTPOUTEJIBLHBIM CTAJISAM:
a) xopormasi 00padaThIBAEMOCTh PE3aHHEM

0) xopo1asi cBapuBaeMOCTb

B) IIOBBIIICHHAA INNIACTUYHOCTDH U BA3KOCTH

5. CKJI0HHOCTB CTAJIM K 00Pa30BAHUIO TOPSYMX M XOJIOAHBIX TPELIMH 3aBUCUT:
a) OT PE3KOro OXJIaKICHUS

0) OT conepkaHus yriaepoaa

B) OT COJIEP’KaHUs JIETUPYIOLIUX AIEMEHTOB

Tect Ne 7
BriOepute npaBuIIbHBIN BapuaHT OTBETA:
1. Biusinue ¢gocdopa Ha JmTeiiHbIe CBOMCTBA YYI'yHA.
a) yXyAmaer
0) ymyumraet
B) HE MEHSET

2. Ykaxure, KakoBa (popma rpadura B cepom uyryne?

a) XJIOTIbeBUIHAS

0) mapoBuaHas

B) TUIaCTUHYATAs

I') B CEpOM UyryHe rpaduta HeT

3. Kakoii 4yryH Ha3piBaercs 0ejbiM?

a) 4YyTr'yH, B KOTOPOM BECh yIJIEpO]] MM YacTh €r0 COAEPKUTCS B BUJE rpaduta

0) 4yryH, B KOTOPOM BECh yTIJIepOJl HAXOAUTCS B XUMHUUECKH CBSI3aHHOM COCTOSIHUU
B) UyT'yH, B KOTOPOM METaJUINYeCKast OCHOBA COCTOMT U3 (eppuTa

') YyT'YH, B KOTOPOM Hapsiiy ¢ rpaTOM COJAEPKUTCS JIeAeOypuT

4. PaciungpoBars Mapky uyryna BY 35-22.

5. Ykaxure, kakoBa (popma rpapura B KOBKOM YyryHe?
a) XJIOTIbEBUAHAS

0) mapoBuAHas

B) IJIaCTUHYATas

r) B koBkoM uyryHe rpadura HeT



Tect Ne 8
Bri6epuTe npaBuiIbHBIA BapHaHT OTBETA:
1. Kakoii 3jieMeHT B COCTaBe CTAJM MOHUAKAET ee KOPPO3HUOHHYI0 CTOMKOCTD?
a) yrieposa
0) cepa
B) Mapraserf

2. Koppo3us — 3710 ...

a) pU3MKO-XUMHUYECKOE B3aMMOCHCTBHE Pa3IMUHBIX METAIIJIOB MEXIY COOOM

0) mporiecc pa3pyIieHus: MeTajuia Mo IeUCTBUE BOIBI, Macyia

B) CaMOIIPOU3BOJIbHOE (PU3MKO-XUMHUUECKOE pa3pylIeHHE U TPEBpaleHHE T0JIE3HOr0 MeTaia B
Oecroie3HbIe XUMUYECKUE COSTNHEHHS.

3. Kak BJIMAOT JIeTHPYIOILIME 3JIeMEHThI B 00pbOe ¢ Koppo3ueii?
a) HE BIIUSAIOT

0) MOBBILIAIOT AHTUKOPPO3UOHHYIO CTOMKOCTD

B) YMEHBIIAIOT aHTUKOPPO3HOHHYIO CTOMKOCTb

4. XMMH4YeCKHI1 3JIeMEHT, IPUMEeHsIeMblii VIS JIETHPOBAaHUS KOPPO3HOHHO-CTOMKHUX cTasel
a) Cr
o) W
B) Cu

5. ®ochaTupoBanue — 3710...
a) NMOJIy4E€HHE Ha U3/EJIMU [IOBEPXHOCTHOM IUIEHKH U3 HEPACTBOPUMBIX COJIEH JKene3a Win
Maprasia
0) moy4eHue Ha U3EIUH IUICHKU TyTeM 00pabOoTKU CUIBHBIM OKUCIIUTENEM
B) BOPOHEHHE CTaJIH
Tect Ne 9
Bri6epuTe npaBuiIbHBIA BapHaHT OTBETA:
1. K kakoii rpynmne MeTa/uI0B IPHHAVIEKAT MeJlb U ee CIJIABbI?
a) K 6J1arOopoAHBIM METAJIIIOM
0) K [IBETHBIM
B) K JIETKUM
I') K pEIKO3EMEIbHBIM

2. Yo Takoe JaTyHb?

a) CIIaB MEJIH C IIMHKOM

0) cIaB XKene3a ¢ HUKelIeM

B) CILJIaB MEJIU C OJIOBOM

T') CIUIaB alIFOMUHUS C KPEMHHS

3. Kak Ha3bIBaIOTCSl CIVIABBI MEIH € 3JIeMEHTAMH (KpeMHM i, aJJIOMUHHMH, 0JI0BO, OepHILINH
u ap.)?

a) OpOH3BI

0) natyHu

B) MHBAphI

r) 6a00UTHI

4. JlropaaroMUHbI — 3TO...
a) CIUIaB )KeJie3a ¢ yriiepoJoM
0) CIuIaBbl AIFOMUHHUS C MEIbIO B) CIIJIaBbI aJTFOMUHUS C KPEMHHUEM



F) CIlJIaB aJJIOMHMHHA C IMHKOM

5. CuityMuHBI — 370 ...
a) CIJIaB CBUHIIA C YTJIEPOIOM
0) criaB aTOMUHUS C IIMHKOM
B) CIUIaBbI AJIFOMUHUS C KDEMHHEM
I') CIUIaBbl AJIFOMUHHUSI C MEBIO
Tect Ne 10
BriOepute npaBuIIbHBIN BapUaHT OTBETA:
1. TepmoniacTU4YHbIE MOJIMMEPbI UMEKT CTPYKTYPY ...
a) TMHEeHHY0; 0) chepoTuTHYIO; B) GUOPUISIPHYIO; T') CETUATYIO;
2. TepmopeakTuBHbIE MOJMMEPBLI MMEKT CTPYKTYPY...
a) pa3BeTBICHHYIO; 0) IMHEHHYI0 4 B) c(hepoIUTHYIO; I') IPOCTPAHCTBEHHYIO (CIIUTYIO)
3. IIpouecc caMONPOU3BOJILHOI0 HEOOPATHMOI'0 H3MEHEHHsl CBOMCTB MOJIMMepa B pouecce
€ro XpaHeHHsl MJIH IKCILIyaTALMHU HA3bIBaeTcH. ..
a) IeCTpyKIuen; 0) crapeHrueM; B) admsiuen
4. K TepmonJiactaM OTHOCATCS. ..
a) MOJIUIIPOINJIeH; 0) CTEKJIIOTEKCTOIUT B) TETUHAKC B) STIOKCHIHAS CMOJIa
S. lns 3a1UTHI IIACTMACC OT CTApPeHHUsl B X COCTAB BBOJMAT. ..
a) OTBEpAUTEIb 0) HAMIOJIHUTEND B) CTAOUIN3ATOP T) TIACTUDUKATOP
6. Han0o1b11y10 Teni0cToOiMKOCTb HMEIOT IJIACTMACCHI HA OCHOBe..
a) moaudTIIIeHA 0) heHonpopMaTbIETHIHBIX CMOJ B) TIOJIMAMHUJIOB T') KPEMHHUHOPTaHUIECKUX
MIOJIUMEPOB
7. /151 NOBBIIIEHHUS NPOYHOCTH U M3HOCOCTOMKOCTH B COCTAB PEe3UH BBOJSAT...
a) cTaOmIM3aTopsl 0) HAIOJIHUTENH B) IUIACTU(QHUKATOPHI I') pereHepaT
8. YxynueHnue cBOMCTB pe3UH NMPH IKCIUIyaTAllMU U XPAHEHUH HA3BIBAETCH ...
a) gerpaganueii 0) Koppo3ueil B) 1eCTpyKIUel I') cTapeHreM
9. HamostHuTE 1M B TEKCTOJIMTE SIBJISACTCH. ..
a) ApeBecHas Myka 0) xJiomyaTo0yMa)kHasi TKaHb B) XJIOIMKOBBIE OYeChl I') Oymara
10. KoMno3uumoHHbIM HA3bIBAETCH MaTepHUAJl...
a) COCTOSILINI U3 pa3INYHbIX [TOJIUMEPOB
0) B cOCTaB KOTOPOTO BXOASAT pa3iNyaroliyecs Mo CBOMCTBAM HEPAaCTBOPUMBIE JPYT B Apyre
KOMIIOHEHTBI, pa3JieJIEHHbIE IPKO BBIPA)KEHHOM IpaHULIeH
B) MaKpOMOJIEKYJIbl KOTOPOTO COCTOSAT U3 HEOPTaHUYECKUX JIEMEHTOB, COYETAIOIINXCS C
OpPraHMUYECKUMU PaJIUKaIaMHU.

11. HeMeTa/JWIM4eCKUM NMPOBOJHUKOBBIM MAaTEePUAJIOM SIBJISIETCS. ..

a) rpaduTt 0) Kene30 B) KPEMHUH T) cepa

12. Han6os1ee 4acTo npuMeHsieMbIM KHAKHM IHJIEKTPHKOM SIBJIsIeTCH ...

a) TpancopmaTopHOe Macio 0) pacTUTETHLHOE MAcJIO B) (TOpOPTaHUYECKas YKUIKOCTH T)
KPEeMHHUI OpraHUyYecKasi sKUAKOCTh

13. Kakue BemecTBa Ha3pIBAIOTCA MOJIMMepaMu?

a) BEILECTBA, OJyYeHHbIE MOJIMMepU3aliell HU3KOMOJIEKYIISIPHBIX COeTMHEHUI

0) BBICOKOMOJIEKYJISIpPHbIE COCTUHEHHUS, OCHOBHASI MOJIEKYJISIpHAs! LI€TTb KOTOPBIX COCTOUT U3
aTOMOB yIJIepoa.

B) BBICOKOMOJICKYJISIPHBIE COCTUHEHUS, MOJIEKYJIBI KOTOPBIX COCTOSIT U3 OOJIBIIOrO YHCa
MOHOMCPHEBIX 3B€HLECB

14. Kakoii U3 HanoJIHUTE el IUIACTMACC: CJIASIHAs MYKa, ac0eCTOBbIE BOJIOKHA,
CTEeKJISIHHbIE HUTH SIBJISAETCH MOJTUMEPHbIM MaTepuaaIom?
a) HHU OOWH N3 HA3BAHHBIX HAIIOJHUTEJIEN HE ABISIETCSA MMOJIMMEPOM



0) acOecTOBBIE BOJIOKHA U CIIOSHAA MyKa
B) BCE HAa3BaHHbIC HATIOJIHUTEHN - IOJTUMEPBI

15. Kakue maTepuaJjibl HA3bIBAKOT IJIACTMACCAMHU ?

a) MaTepualbl OPraHu4eCKO U HEOPraHMYECKOW MPUPOIBI, 00JI1a1a0IIHe BEICOKOM
IIJTaCTUYHOCTBIO

0) BBICOKOMOJICKYJISIPHBIE COETMHEHHUSI, MOJIEKYJIbI KOTOPBIX COCTOSIT U3 OOJIBILIOTO YKCa
MOHOMCPHBEBIX 3B€HLECB

B) MaTepHUalbl, IOJIy4acMble IIOCPEACTBOM PEAKIMM TOJIMMEPU3ALUHI WU TIOJTUKOHIEHCALIUU
F) HNCKYCCTBCHHBIC MAaTCPpHUAJIbl HAa OCHOBE NPUPOAHBIX UM CUHTECTHYCCKUX MMOJTUMEPHBIX
CBA3YIOLIUX

OTaJa0HEL OTBETOB

Bonpoc | Tect1 | Tect2 | Tect3 | Tect4 | TectS | Tect 6 | Tect 7 Tecr 8 Tect 9 | Tect 10
1 b A B b B A B b A A
2 B B A A b b B B A b
3 A b b B B A b b r b
4 B B B b b b Bricokompounsr | A b B
U 9yryH
5 A A b A A B A A B B
6 - - - - - - - - - r
7 - - - - - - - - - A
8 - - - - - - - - - r
9 - - - - - - - b
10 - - - - - - - - - b
11 - - - - - - - - - A
12 - - - - - - - - - A
13 - - - - - - - - - B
14 - - - - - - - - - B
15 - - - - - - - - - r

KpnTepnn BbBICTABJICHUSA OLICHOK 110 TECTAM B 3ABHCUMOCTH OT NPOICHTA BLINNOJTHCHUS

[IpoueHT BBIMONTHEHHS Or1eHKa YpOBHSI MOATOTOBKH
Oasn BepOasbHBIN aHaJIor
90-100% 5 OTJINYHO
75-89% 4 XOpOLIO
50-74% 3 YIOBJIETBOPUTEIBHO
menee 50% 2 HEYJIOBJICTBOPUTEIHHO




	1.1. Область применения

