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OO0mme nos1okeHus.
KoMIiekT KOHTPOJIbHO-0IICHOYHBIX MaTEPHANIOB MpEeAHA3HAUEH JJI KOHTPOJIS U OLICHKU
3HaHMUU U yMeHu# yvamuxcs no gucuuniaubae OI1.04 MartepuanoBeeHe Ha ClIEUaIbHOCTH
23.02.07 TexHuueckoe 00CITy>KMBAaHNUE U PEMOHT JIBUTATEJICH, CHCTEM M arperaroB aBTOMOOMIICH

1. KoHTpoJib 1 oLleHKa pe3yJIbTATOB 0CBOEHUS I CIHHIJIMHBI.
KoHTpoJib U o11eHKa pe3ylbTaTOB OCBOCHUS JTUCHUUILTMHBI OCYIECTBIISIETCS MPENo/laBaTesieM B

mponecce IMpoOBEACHUA

nabopaTopHBIX  pador,

TCCTUPOBAHHA, a TaKXC  BbIIIOJHCHUA

O6yanOH_[I/IMI/ICSI HHAWBUIYAJIbHBIX 3aHaHHﬁ, IIPOCKTOB, HCCHCHOBaHHﬁ.

PesyabTaTsl 00yyeHus
(ocBOEHHbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaTOB 00yUYeHHust

1

2

YMmenus:

- BbIOMpaATh MaTepHalibl HA OCHOBE aHAJINM3a UX
CBOMCTB /JIi KOHKPETHOTO MPHUMEHEHUS IpU
IIPOM3BOJICTBE, PEMOHTE U MOJAECPHU3ALUU
aBTOMOOUJIEH;
- BBIOMpATh CIIOCOOBI COETUHEHUSI MAaTEPHAJIOB
U JieTallel;
- Ha3HA4aTh CIOCOOBI M PEXKHUMBI YIPOUCHHS
JeTaneil U crnocoObl UX BOCCTAHOBIICHUS, MPU
PEMOHTE  aBTOMOOWJIS, HCXOId M3  HX
9KCIITYyaTallMOHHOTO HA3HAYEHHUS,
- oOpabGarpiBaTh J€Tamu U3
MaTepuaios;

- MPOBOAUTH PACUETHI PEKUMOB PE3AHUS.

OCHOBHBIX

DKcnepTHas OLEHKa 3alluThl JabopaTopHOMN
paboThI

3HaHnud:

- CTpOGHHME M CBOMCTBAa MAIIMHOCTPOUTEIBHBIX
MaTepHaloB;

- METO/IbI OLIEHKH CBOWMCTB MAIIMHOCTPOUTEIBHBIX
MaTepHaloB;

- 00J1acTH IPUMEHEHHSI MaTepUAJIOB;
-KJIaCCUPUKAIMI0 W MAapKUPOBKY OCHOBHBIX
MaTepUalioB, TMPHUMEHSIEMBIX IS W3TOTOBIICHHS
neTaneil aBTOMOOUIISL M PEMOHTA;

- METOJbl 3alUTHl OT KOPPO3UU aBTOMOOWIS U
€ro JIeTajei;

- criocoObl 00pabOTKHM MaTEepHAJIOB;

- UWHCTPYMEHTBI W CTaHKHA I 00pabOTKH
METaJJIOB Pe3aHUEM, METOJIUKY pacyeTa peKUMOB
pe3aHus;

- MHCTPYMEHTBHI JUIS CIIECApHBIX padoT.

TecroBble  3anaHus, pa0ora,
YCTHBIN DK3aMEH

KontponbHast paboTa, 3KcrepTHas
3alUThl 1a00paTOPHOI pabOTHI

TecToBbIie 3aaHusd, YCTHBIﬁ OK3aMCH

KOHTPOJIbHAA

OIICHKAa

ITocae HU3YYCHUS TEMBI 110 JUCHUIIIIMHC NIEPEC YIAIIUMUCA CTABATCA YCTHBIC BOIIPOCHI

O1reHKa 3a OTBETHI BEICTABIISICTCS B KypHail




3. Conep:kaHue BONPOCOB U KPUTEPHEB MO TeEMaM

Ne Ne
3aHs HaumeHnoBaHue pa3nenos, Bonpoce! o H3y4eHHBIM TeMaM
THH TeM, JIA00PaTOPHBIX U
NPaKTHYeCKUX padoT
1 2 4

Paznen 1. MerajiioBeaenue

Tema 1.1. Ctpoenue u
CBOMCTBa
MaIIMHOCTPOUTETBHBIX
MaTepualioB
JlabopaTopHbie paboThI
MeToapl OIICHKH CBOMCTB
MaITUuHOCTPOUTETBHBIX
MaTepHaJIOB: OMPEACIICHUE
TBEPJIOCTH METAILJIOB: TIO
bpunemnto, no Poksemnny,
o Bukkepcy

Uro u3ydaeT HayKa METaJIOBEACHHE
UYro takoe MeTayuorpadus?
[laiiTe onpeneseHre NOHITHIO METaJUTBI.
Ha kakue Be rpynibl JessiTest Bce TBepble Tea?
Kakoe cTpoeHne Ha3bIBaETCS KPUCTAIUINIECKIM ?
B 4em oTnMyme KpUCTAIIMYECKOrO CTPOSHHUS OT aMOp(hHOTo?
Ha3zoBure Hanbosee pacnpocTpaHEHHBIE TUITBI KPUCTAIITHYECKUX
PELIETOK, HA30BUTE METAJIBI, KOTOPBIM IPHHAIIEKAT STH
pELIeTKH.
8. Kaxkwue mapameTps ((pakTOphl) KPUCTALTHUECKON PEIISTKH
ONPEEIAIOT CBONCTBA METAJUIOB?
9. Kaxkue mapameTpsl ((pakTOpbl) KPUCTALIHUECKON PEIISTKH
ONPEEINAIOT CBONCTBA METAJUIOB?
10. IlepeunciuTe XapakTepHble CBONCTBA METAJUTMYECKHX TeJl.
11. Kakas 3aBUCUMOCTbh MEX]ly TeMIIepaTypoi MeTalljia U ero
3JIEKTPOIPOBOTHOCTHIO
12. Yro Ha3bIBAIOT aHU30TPONHKEI KPUCTAIUIOB U YeM OOBSCHSIETCS
9TO CBOHCTBO?
13. Ha3zoBuTe NpUYMHBI BBI3BIBAIONINE HCKAKEHHE KPUCTAIIMYECKOM
pemIeTKy.
14. Kak Ha3pIBaeTCs CMEIIEHNE aTOMOB B KpHUCTasie?
15. Jlaiite onpenenenne cieayomuM GU3NIECKUM CBOCTBaM
METaJJIOB:
16. Yro xapakTepu3yroT XUMHUYECKHE CBOWCTBA METAJIOB 1
CIUIaBOB?
17. Kakue MeTasibl Ha3bIBAIOT KapOCTOUKUMHU?
18. Tlo kakoMy IOKa3aTeNto ONMPEAENIETCS CONPOTHBICHUE
METaJUIOB KOPPO3UH, OKaJIMHOOOPa30BaHUIO U PACTBOPEHUIO?
19. Kakue cBOHCTBa METAJUIOB U CIUIABOB HA3bIBAIOTCS
MEXaHUYECKUMHU?
20. MlaiiTe ompeneieHUe MOHITHIO AeOopMAaIls.
21. HazoBuTe TpH BHAAa MEXAaHUYECKHUX UCIIBITAHUN B 3aBUCHMOCTH
OT c1toco0a MPHIIOKEHNUS Harpy3KH.
22. YTo Ha3bIBACTCS IPOYHOCTHIO?
23. Jlaiite onpeneneHne CIEAYIOIIM HOHITHSIM:
24. Yto Ha3bIBAETCS TBEPAOCTHIO?
25. B ueMm 3akiro4aeTcs onpeeieHle TBEpI0CTH METOJOM:
Bpunenis, Poksemna, Bukkepca
26. YeMm xapaKTepU3yIOTCS TEXHOJOTHUECKUE CBOMCTBA METAJIIOB U
CIUTaBOB?
27. KakyMu 1oKa3artelisiMy OIPeAeIIIOTCs IUTEHHbIE CBOWCTBA
METaJuIoB?
28. Jlaiite onpeeneHne CIeAYIOMIM HOHITHSIM:
29. Yto Ha3bIBAeTCs yIApHOH BSI3KOCTHIO?
30. Kakue ucribITaHns HA3bIBAIOTCS TEXHOJIOTMYECKUMH TIpooaMu?

Nogak~kwbdbPR

6-12

Tema 1.2. CrinaBel xene3a
C YIJIEpOJOM
JlabopaTopHbIie paboThI
HccnenoBanue CTpyKTypsl
KEJIe30yTIePOIUCTHIX

1. Kakoi#i xene30yriiepoJiCThIi CIUIaB HA3bIBAIOT CTAJIbIO?

2. B 4eMm 3akiroyaercst OTIIMYKE CTAlU OT 4yryHa?

3. Kakumu criocobamu IPOU3BOIUTCS CTAIE?

4. Kakoii crutaB Ha3bpIBa€TCs YIIIEPOJAUCTON CTATBIO?

5. TloscHuTe, BIUAHNAE TpUMEcel Ha CBOHWCTBA CTAIN

6. OOBSICHATE IPUHIINIT KJIACCU(PUKAIIUN YTIEPOIUCTON CTaIIH.




CIUIaBOB, HAXOMSILUXCS B
PaBHOBECHOM COCTOSIHUH.
PacmmdpoBka pa3zanaHbIX
MAapOK CTaJIEN U UYT'YHOB.
Br160op Mapok craneit Ha
OCHOBE aHaJIU3a U3
CBOMCTB 1d
M3TOTOBIICHUS JeTanen
MaIIHH.

7. Kakas yrneponuctas ctajib Ha3bIBa€TCA KOHCTPYKLIHUOHHON?

8. Ha kakue TpW TPymIbl AENATCS KOHCTPYKIMOHHBIE CTaJNX IIO
Ka4decTBy?

Kakas yrmepoamcras ctanb Ha3pIBaeTCsI HHCTPYMEHTAIBHOM?

10. Ilepeuncaute OCHOBHBIE HEAOCTATKH YIJIEPOJUCTON CTAIIH.

11. O6BpacHUTE IPUHIAIT MAPKUPOBKH YTIIEPOAUCTON
CTan
Tect « Knaccudukarms ayryHoB»
Tect « KoHCTpyKIIMOHHBIE JIETHPOBaHHBIE CTAIII

13-
18

Tema 1.3 O6paboTka
JieTaJIe U3 OCHOBHBIX
MaTepuasoB
JIaboparopHbie pabOTHI
Tepmuueckass 00paboTKa
YIIIEPOUCTON CTaJIH.
3akalika U OTILYCK CTaJIH.
XHAMHKO-TEpMHUYECKAs
00paboTKa JIeTHpOBaHHOM
CTaJIH.

Tect «Tepmuueckas oOpaboTka cramm

19-
20

Tema 1.4 LIBeTHEIC
METaJIJIbI ¥ CILJIaBBI

Tect « LIBeTHbIE CTUTaBBI»

Pa3nea 2. Hemeranmuyeckue MaTepuaJibl

21-
23

Tema 2.1. ITnacTmaccsl,
aHTU(PPUKIIHOHHBIE,
KOMITO3UTHBIC MaTCpI/IaJ'II)I.

NS s

2L

10.
11.

12.

13.

14.

Kaxue marepuaiibl Ha3pIBalOT MIACTHYECKUMH MaccaMu?

Kaxkue coequHeHns Ha3pIBAIOT MOJIUMEPAMHU?

Uro siBRsieTCA XapakTepHOH 0COOEHHOCTHIO ITacTMacce?

Ha xakue 1Be rpymnmsl B 3aBUCHMOCTH OT XHUMHYECKHUX CBOMCTB
HNPUMEHSIEMBIX CMOJI IOPA3/ENAIOTCS MIaCTMaCChI?

Kakwue mtacTMaccsl Ha3bIBAaIOT TEPMOIUIACTHYHBIMH?

Kakwue miactTudeckre Macchl Ha3bIBalOT TEPMOPEAKTUBHBIMU?
Kaknmu Qpr3uKo-XUMHYECKUME ¥ MEXaHHYECKUMH CBOWCTBAMHU
00TaaroT IIacTMacchl?

Ha xakue rpynmel Aenarcss MeETaJUIOKEpaMUYECKHe TBEpJIble
CIUIaBbI?

YTO BBOJAT B COCTaB TBEP/ABIX CILUIABOB B KAUECTBE CBA3YIOLIETO
MaTepuana?

Kakne xuMudeckne coefnHeHNS Ha3bIBAlOTCS KapOumamu?
IloueMy B KadecTBE OCHOBHOW 4YacTH TBEPIBIX CIUIABOB
MIPUMEHSIOT KapOUIBI TYTOIUIABKUX METAJIOB?

s 06paboTKH, KaKUX MaTepUAIOB TIPUMEHSIOT BOJIb(PaMOBEIE
TBEpABIE  CIUIaBBl, THTAHOBBIE  TBEpJAbIE  CIUIABBI U
TUTAHOTAHTAJIOBBIE TBEP/IbIE CILIABBI?

[lepeuncnure Mapkn HaIIaBOYHBIX MaTepUaJOB M 00JACTH MX
MIPUMEHEHUS.

MapkupoBKa TBEPABIX CILUIABOB.




Tema 2.2.

ABTOMOOUIIHHBIC
1. HazoBurte npuMepHBIf XUMHYECKHH cocTaB HePTH
OKCILTyaTallMOHHBIC 2. Tlepeuuncnure yrieBOJOPOIBI, BXOJAIINE B COCTaB HE(PTH.
,
MaTepHaJibl 3. Kaxkas 0cOGEHHOCTb TIONI0KEHA B OCHOBY TIEPBUYHOM
niepepaboTku HepTH?
4. Kaxkas ¢pakuus He()TH Ha3bIBACTCS aBTOMOOMIEHBIM OeH3UHOM?
5. Kaxkas ¢pakuuns HeTn Ha3bIBaeTCS TU3EIBHBIM TOIUIUBOM?
6. KakoBbl OCHOBHBIE TpeOOBaHNS, IPEABSIBIIsIEMbIE K OeH3MHAM?
7. Kaxkoii moka3zarenp Ha3bIBa€TCS OKTAaHOBBIM YHCIIOM O€H3MHA?
8. HasoBute MeTO/bI MOBBINICHUS] OKTAHOBOTO YUCIIa OCH3UHOB.
9. Kakoif mokazaTreinp XapaKTepH3yeT CKJIOHHOCTh TOIUIUB K
OKHCJICHHIO U CMOJIO00PAa30BaHUIO TIPH UX XPaHCHHUN?
10. Kakumu BeIeCTBaMHU 00yCIIOBIICHO KOPpPO3HOHHOE
BO3/eiicTBIE OEH3UHOB Ha METAJLIBI?
11. TIlepeunciure OCHOBHBIE TPEOOBaHMS, TPEIBABIIEMBIE K
JM3€IbHOMY TOIUIUBY.
12. Kakoii mokaszarenb Ha3bIBAIOT L[ETAHOBBIM YMCIIOM JU3EIIBHOTO
ToruBa’?
24- 13. HazoBure Mapku IU3EIbHBIX TOIUNIMB M O0JNAacTH  HMX
25 MIPUMEHEHUSI.
14. HazoBuTe BuUABI Ta30BOTO TOIUIMBA MPUMEHSIEMOrO0 Ha
aBTOMOOWJIBHBIX IBUTATEIIAX.
15. Tlepeuncnure MpenMyIIeCTBa M HEJOCTATKU Ta30BbIX TOIUIUB.
16. Kakwue ¢ppakuuu He(hTH HA3BIBAIOT CMa30YHBIMHU MacIaMu
17. Ha xakue BuABI MOAPA3AEIAIOTCS CMa304HBIE  Macua II0
croco0y npon3BoacTBa’?
18. Ha «xakme 4dUeThlpe THUIA JeIATCS Macia He(TIHOTO
HPOUCXOXKACHUS?
19. Cdopmynupyiite B  o0meM, BHIEC OKCIUTyaTallMOHHbIE
TpeOOBaHusl, IPEIbSBIISIEMbIE K MacliaM
20. Kaxwue Tpu 30HBI MOKHO BBIJICTIUTH B ABHUIaTelle B 3aBUCUMOCTH
0T ycioBuil paboTel Macna?
21. HazoBute BHIBI IPUCAJIOK, BBOAUMBIX B MacIa.
22. HazoBure OCHOBHYIO (YHKIMIO, BBITIOJHSAEMYIO IUIACTHYHON
CMAa3KOH.
23. Tlepeuncnute TpeOOBaHMS, HPENBSIBISIEMBbIE K OXJIAXIAFOIIHM
KHUIKOCTSM JUISL JBUTATEIICH.
24. JlaiiTe XapaKTEpPHUCTHKY BOJIE KaK OXJIKIAIOMIEH >KUIKOCTH.
25. Yem o0OycnoBieHO 00pa3oBaHHE HAKHIK B  CHCTEME
OXJIKACHHUS JIBUTaTeds MPH HCIOJNB30BAHUM BOJABI  Kak
OXJIAXKIAFOLIEH KUIKOCTHA?
Tema 2.3 O6uBOUHEIE, 1. JIns 4ero MpUMEHSIIOT OOMBOYHBIE MaTEPHUAaIIbI
IIPOKJIaI0UHBIE, 2. Kakue TpeOoBaHus NPEABSBISIOT K 00MBOYHBIM MaTepuaiamMm
3. T'ne npuMEeHSIOT YIUIOTHUTEIbHBIC 1 HPOKIIA0YHbIE MaTepUalIbI
YIIOTHUTEIBHBIC 1 4. Kakne TpeboBaHus, NpebIBIsEMbIE K YINIOTHUTEIbHBIM
26 OJICKTPOU3OJIAINOHHBIC MaTepHazaM
MaTepHuabl 5. UYro MCHOJB3YIOT B KaUu€CTBE MPOKIAI0IHOTO
6. UTo MCHONB3YIOT B KaYECTBE YIIOTHUTEIBHBIX MaTEpUaJIOB
UCTIONIB3YIOT
Tema 2.4. PezudoBble 1. UYro Ha3bIBaeTCs pe3UHOU?
MaTepHaIbI 2. Ilepeuncianre OCHOBHBIC KOMITOHEHTHI PE3UHBI.
3. Kakoii npouecc Ha3pIBaeTCs ByJIKaHU3aUuei?
27 4. C xaKko¥ LIEJbI0 B COCTaB PE3UHBI BBOMSIT:

5. Uro Ha3bIBaeTCs ChIPOM PE3UHOIL.
6. C xaxoii 1eJIbI0 IPOBOASIT ApMUPOBAHUE PE3UHOBBIX U3EIUil?

7.

Kak wu3meHsitoTCsT CBOMCTBA pPE3WHBI B 3aBHCUMOCTH  OT

TeMITepaTypbl?




8.

Kakue MPOUECChI, MPOUCXOAAIIUEC B PE3UHC MNPUHATO HA3bBIBATh

crapeHuemM?
9. Kax m3MEHSIOTCSI CBOHCTBA PE3MHBI OT KOHTAKTA C KUIKOCTSIMHA?

28- Tema 2.5. JlakokpacouHbie 1. s gero mpenHa3HAYEHBI JTAKOKPACOUHBIE MATEPHAIIBI
29 Marepuralibl
2. Kakum T1peOoBaHMAM JOJDKHBI OTBEYATh JIAKOKPACOYHBIC
TIOKPBITUA?
3. TlepeuncnuTe  OCHOBHBIE  KOMIIOHEHTHI  JIAKOKPACOYHBIX
MaTepHaoB.
4. Ha3oBUTe NPEUMYLICCTBA U HEMOCTATKH MACISIHOTO TOKPBITHS.
5. Kakue KpacKy Ha3bIBAIOTCS HUTPOIMAICBBIMU?
6. HasoBure mpeuMylnecTBAa W HEAOCTATKH HHTPOIMAIEBBIX
TIOKPBITUH.
Pa3nea 3. O6padoTka 1eTasieil HA MeTAJVIOPEKYIIHX CTAHKAX
30- Tema 3.1CoocoOkI Ilepeuncaure  cmocoObl  00pabOTKM  MaTepHalioB,  JalTe
35 XapaKTePUCTHKY KaXJOr0 METO/Ia.

00pabOTKN MaTepHuajoB

Kpurtepun koHTpos 1 o1y

YcTHBIN OTBET
5 — OTBeT JAaH Ha BOIPOC B OJTHOM 00BEME U JTJOTHYHO

4 —0TBeT J1aH Ha BOIIPOC B MOJIHOM 00BbEME, HO HE JJOTMYHO
3 —OTBET J]aH Ha BOIIPOC HE B TIOJTHOM 00BEME, HEIIOTUIHO
JlabopaTopnasi paGora
5 —paboTa BhINOIHEHAa caMOCTOATENbHO. OTUET 0hopMIIEH CAMOCTOSTEIBHO U aKKYypaTHO
4 — PaGoTa BBIIIOJTHEHA HE CAMOCTOATENbHO. [laHbl OTBETHI B TOJIHOM 00BEME Ha
MOCTaBJIEHHBIE BOIIPOCHL. OTYET 0POPMIIEH CAMOCTOATENBHO U aKKYPaTHO

3 — pa0oTa BBINOJIHEHA HE CaMOCTOAITeIbHO. OTBETHI 1aHbI HE B MOJIHOM 00BEME Ha
MIOCTaBJICHHBIE BOIIPOCHI
TecroBoe 3aganue
5—80-100 % BepHBIX OTBETOB
4 —60-80 % BepHBIX OTBETOB
3 —40-60 % BepHBIX OTBETOB

€HKH:




CTpoe}me H CBOMCTBA MAaIINMHOCTPOUTEC/IbHBIX MaTE€PUaAJIOB
1. Yro M3yuaeTr HayKa MeTaJlJIOBeeHUe
Hayka, usyuaromas BHYTpEeHHEEe CTPOEHHE M CBOMCTBAa METAVIOB U CIUIABOB, a TAaKXe 3aBHCUMOCTh MEXAY
COCTaBOM, CTPYKTYpPOH U CBOIICTBaMU, HAa3bIBAETCSI METAITIOBEICHUEM.
2. Yro Takoe merajasorpadus?

MeTaJ’IJ’IOI‘pa(l)I/IH — YaCTb HAYKHU MCTAJJIOBEACHUEC, N3Yy4darolllasd BHYTPECHHEC CTPOCHUC MCTAJIJIOB

3. JaiiTe onpenesenne NOHATHIO METAJLIbI

MeraanaMyl Ha3BIBAIOT XMMHYECKHE DJIEMEHTHI M HMX COCOUHEHUs (CIUIaBBI) XapaKTepPHBIMH IPU3HAKaMHU
KOTOPBIX SBIIIIOTCS HENPO3PavyHOCTh, OJECK, MPOBOJUMOCTH TEIUIa M JJIEKTPHYECKOrO0 TOKA, a JUIi MHOTHX
METaJIIOB TaKKe KOBKOCTb U CIIOCOOGHOCTH CBAPUBATHCH.

4. Ha kaxkue ABe IPynnbl JeJsATCA Bee TBepable Teaa?

a.  KPUCTALIMYECKHE
b. amopdusie
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5. Kakoe cTpoeHHe HA3bIBAETCSl KPHCTALIMIECKAM?
Kpucranmmueckum Ha3bIBAaeTCsl TaKOE CTPOEHHE, TPU KOTOPOM aTOMBI PACHONATAIOTCS B CTPOTO ONpPENEICHHOM
TeOMETPUYECKOM TOPSIZIKE, 3aKOHOMEPHO MOBTOPSIOIIEMCS B IIPOCTPAHCTBE.
6. B 4em oTiIMYHE KPHCTAJIMYECKOTO CTPOeHHs OT aMmopdHoro?
B Hekpuctamunyeckux (aMop(dHbIX) Teaax He HAOII0AAeTCs MPABUIBHOCTH M 3aKOHOMEPHOCTH PACIIOIOXKCHUS
aTOMOB.
7. Ha3oBuTe HauOoJiee pacnpocTpaHEHHbIe THIbI KPUCTA/UVIMYECKHUX pPelIeTOK, HA30BMTE MeTAJLIbI,
KOTOPBIM NPHHALIEKAT ITH PelleTKH.
e KyOmueckass 00beMHOIICHTPUPOBaHHAS pemeTka (9 aToMoB)
XpoM, BoJb(pam, MOTHOCH, HATPHUN U Ip.
e  KyOWdeckas rpaHelleHTpUpoBaHHas pemieTka (14 aTomMoB)
Melb, CBUHEL, aTIOMHUHUIL, 30J10TO, HUKENb U JIp.
e rekcaroHasibHas (17 aToMOB)
MarHui, UHK, KaIMUH 1 1p.
8. Kaxmue mapamerpsl (pakTOpsI) KPHCTANIHYECKOI PelIeTKH ONMpeIesioT CBOHCTBA MeTAJNIOB?
®  DACIIOJIOKEHHE aTOMOB B PEIIETKH
o TIJIOTHOCTDH HACBINICHUA PEHICTKN aTOMaMu
o MECXKIYaTOMHBIC PACCTOAHUA



Tunesl KPUCTAJUIMYCCKUX PCHICTOK

a. KyOnueckass 00beMHOLIEHTPUPOBaHHAs penieTka (9 aToMoB)

0. KyOn4eckasi rpaHeLleHTPUPOBaHHAs PelIeTKa

(14 aTomoB)

B. TekcaroHayibHas (17 aToMOB)

9. Kakue mapamerpbl (()aKTOPBI) KPUCTAINYECKOI pellIeTKH ONpeaeaioT CBOHCTBA MeTAJLIOB?
pAacIoI0KeHHE aTOMOB B PEILICTKH

IUTOTHOCTD HACBIIIEHUS PEIIETKH aTOMaMHU

MEXAYaTOMHBIC PacCTOSHUS

10. B kakuX eTHHUIAX H3MEPSIOTCH NapaMeTPbl KPUCTALINYECKOi pemeTku?

[TapameTps! u3mepsrorcs B anrerpemax. 1A=0,0000001cm.

11. TlepeuncauTe XapakTepHbIe CBOHCTBA METAIINYECKHUX TeJl.
BBICOKAs TEILIO- U 3JIEKTPONPOBOJAHOCTh
HETpO3payHOCTh
MeTaNTHYeCKuil Oieck
IJIaBKOCTh
CocOoOHOCTH MOAIABATHECSA 00pabOTKe
12. Kakasi 3aBHCHMOCTb M€Ky TeMIEPATYPOii MeTAJLIa U €ro IEKTPONPOBOTHOCTHIO?
IIpu noBbILIEHNH TEMIIEPATYPHI 3IEKTPOIPOBOJAHOCTh METAJIIOB PE3KO MaJaeT.
13. Yrto HA3bIBAIOT AHU30TPONHUEH KPHCTAJIOB H YeM OOBSICHSIETCS 3TO CBOHCTBO?
Pa3yinunie CBOMCTB METAUIOB B Pa3HBIX IJIOCKOCTAX KPUCTAJUIMUECKON PELLETKH, Ha3bIBACTCS aHU30TPOIUEH,
3TO OOBACHSETCA TEM, YTO HACHIIIEHHOCTh ATOMOB B PA3JIMYHBIX IIOCKOCTAX KPUCTAJUIMYECKOH pPemIeTKH
HEOJIMHAKOBa, HEOJMHAKOBBI TAaK)Ke MEX/TyaTOMHBIE PACCTOSHHS.
14. Kaxkwue Tesia Ha3bIBAIOT U30TPONHBIMHU?
Tena cBoiiCTBa, KOTOpPHIX OJMHAKOBBI BO BCEX HAIPaBIEHUAX IUIOCKOCTEH
HU30TPOITHBIMHU.
15. Kakmue Tes1a Ha3pIBAIOT KBa3U30TPONHBIMH?
KBa3u30TponHbIMH Ha3bIBAIOT TeNa, Y KOTOPBIX CBOWCTBA B CPEAHEM OAMHAKOBBIE BO BCEX HAIPABIICHUSIX
IJIOCKOCTEH Tena.
16. Ha3oBuTe MPUYMHBI BHI3IBAIOIIHE HCKAKEHNE KPUCTAININYECKOI peleTK.
TeMIepaTypHbIEC YCIOBHUs (HATPEB M CKOPOCTH OXJIAXKICHHS, YCIOBHUS OXJIAKICHNU)
®  HaNpsHKEHUS B METAJLJIE, BHI3bIBAEMbIE MEXaHUYECKUM BO3EHCTBHEM
17. Kak Ha3bIBaeTcsi CMellleHHe aTOMOB B KpUCTaJLie?
Jlucnokarus — CMeIIeHne aTOMOB B KpUCTAJLIE.
18. W3 kakuXx cTaaMii COCTOMT mpolecc KpucTaiau3anuu?

KpucTajlyla, Ha3bIBaIOT

e o0pa3oBaHHE IEHTPOB KPUCTALTU3AIIUN

L4 POCT KPUCTAJIJIOB BOKPYT 3TUX HEHTPOB
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CBolicTBa METAJLJIOB U CIIOCOOBI X ONpe/ieTeHs
1. [laiiTe ompenesenue cieayromuM Gpu3ndecKHM CBOHCTBAM MeTAJJIOB:




¢ IUIABKOCTh — CIIOCOOHOCTH META/UIOB PACILIABISITHCS, T.C. IIPU HATPEBAaHUH IIEPEXOIUTH B
KHUJKOE COCTOSHHE.

® TEMJIOBOE pACHIMPEHHE — CIOCOOHOCTh pA3IMYHBIX TEJI, B TOM 4YHCIEC M METaIIOB,
pacIIMpATHCS MPU HarPEBaHHH.

®  TEMJIONPOBOJHOCTH — CBOMCTBO METAIIOB IIPOBOANTH TETIJIO TP HATPEBAHUH.

®  BIIEKTPONPOBOJHOCTH — CIIOCOOHOCTH XOPOIIO MPOBOJUTH INEKTPUIECKHH TOK.

®  3JEKTPOCONPOTUBIEHUE — CBOUCTBO IMPOTHUBOION0XKHOE NIEKTPONPOBOAHOCTH. CpaBHUBATh
JNEKTPOCONPOTHUBICHUE PA3IUYHBIX METAJUIOB MPUHATO C MOMOIIBIO BEIUYUH YOenbHO20
INEKMPUUECKO20 CONPOMUBICHUA, T.€. COIPOTUBICHUS B OMaX, KOTOPOE OKa3bIBAET TOKY
IIPOBOJIOKA W3 JAHHOTO METAJIA JTMHON 1M U cedermneM 1mm?.

®  MAarHWTHOCTb — CBOMCTBO METaJla HAMarHMIMBATHCS WU IPUTSITHBATHCSI MATHATOM.
2. Uto xapaKkTepu3ylOT XUMHYeCKHEe CBOHCTBA METAJVIOB M CIIABOB?
XUMHAYECKHE CBOMCTBA XapaKTEPH3YIOT CIIOCOOHOCTh METAIOB  CONMPOTHUBIIATHCS OKHCICHHUIO MM BCTYIATh
B COCIIMHEHHS C PA3IIMYHBIMA BEIIECTBAMHU.
3. Kakue MeTa/jibl Ha3bIBAKOT KAPOCTOMKUMHU?
Mertanibl, CTOMKHE K OKHCIEHHUIO IIPU CHIIBHOM HarpeBe, Ha3bIBAIOT KAPOCTOHKUMH.
4. Tlo xakoMy NmoKa3aTe/]I0 ONpeAesieTcsl CONPOTHBIEHHE MEeTANJIOB KOPPO3UH, OKAJIMHOOOPA30BAHUIO
U PacCTBOpPeHUI0?
CompoTuBIieHHE METAJUIOB KOPPO3WH, OKAIMHOOOPA30BAHMIO M PACTBOPEHHUIO OMNpEAENSAETCS MO M3MEHEHHUIO
BECa UCIBITYCMbIX 06pa311013 Ha CAMHUIY NOBCPXHOCTHU 3a €AMHUIY BPpEMCHU.
5. Kakue cBoiicTBa MeTaJVIOB M CIVIABOB HA3BIBAIOTCS MEXaHHYECKMMHU?
MexaHUYeCKIMH CBOWCTBAMH Ha3bIBAETCS COBOKYITHOCTH CBOICTB, ONPEACIAIOIINX CONPOTHBICHHE METAJIOB
WIN CIUTaBOB BO3/ICHCTBHIO MEXaHWYECKHX YCHJIMH, KOTOPHIE MOTYT NPHIIAraThCs K HM3JCIHIO Pa3IHYHBIMUA
croco0am.
6. JlajiTe onpeneJieHue NOHATHIO AepopManus.
W3menenne pazmepoB U (opmbl oOpasma B pe3ynbTaTe BO3ACHCTBHS NPHJIOKEHHOTO YCHIHS Ha3bIBaeTCs
nepopManuei.
7. Yem xapakTepu3yeTcs IJIacTHYecKasi M ynpyras aegopmanus?
VYnpyras nedopmanus ucye3aeT Mocie CHATHA Harpy3KH, U K 00pasily BO3BpAIaloTCs HAYaIbHBIE pa3MephI.
HHaCTH‘IeCKafI, WK OCTaTO4YHasd, ueQ)opMauHﬂ XapaKTepu3yeTcda TEM, YTO UBSMCHCHU B METAJIJIC, TOJIYYCHHBIC
IIpY UCIIBITAHUHU, OCTAIOTCA MMOCJIC CHATUA HAI'PY3KU
8. Ha3zoBuTe TpH BHIa MeXaHMYeCKUX HUCNIBITAHMI B 3aBHCHMOCTH OT CIoco0a NPUJI0KeHHsI HATPY3KH.
e  cTaTHYecKHe — Harpys3ka Ha o0Opasell OCTaeTcs MOCTOSHHON B TEYCHUH JUIMTENBHOTO BPEMEHHU
WY TIOCTOSTHHO YBEJIMYHMBACTCS B IIPOLIECCE UCTIBITAHMUS.
e MHAMUYECKHE — Harpy3ka Ha oOpasel] BO3pacTaeT MI'HOBEHHO M JEHCTBYeT B TEUCHHE
HE3HAYHUTEIHLHOTO IPOMEXYTKA BPEMEHH, T.€. HOCHT YIApHBIA XapakTep.
®  WCIBITAHWS TIPH TOBTOPHBIX WM 3HAKOIIEPEMEHHBIX Harpy3kax — Harpy3ka Ha oOpasen
MHOTOKPAaTHO U3MEHSETCS 110 BEINYNHE WITH 110 BEJIMYMHE M HAIIPABIICHHIO.
9. Uto Ha3pIBaeTCsl MPOYHOCTHIO?
IIpouHOCTBE — CBOMCTBO MaTEpUAJIOB B OIPEICIICHHBIX YCIOBUAX, HE Pa3pyIlIasCh, BOCIPUHUMATDL HATPY3KU WU
JIpyrye BHEIIHUE BO3CICTBUS.
10. [TaiiTe onpeaeneHue ciaeayOMIUM MOHATHAM:
e Tpelesl MPONOPHMOHATHHOCTH — HAWOONbIIee HANpSHKEHHWE J0 KOTOPOTO COXpPaHAeTCA
JIMHEHHAs 3aBUCUMOCTB, T.C. IIpAMasd MNPONOPHHAOHAJIBHOCTL MEKAY HAIPSAKCHUAMU U
JepopManusIMH.
e qpesiesl YNpPYrocTd — HampspKeHHe, TpH KOTOpoM JedopManuy BIEPBHIE JTOCTUTAIOT
HEKOTOpOW  Majoil  BeNWYMHBI,  XapaKTepU3yeMOH  ONpeleNIeHHBIM  JIOIYCKOM,
yCTaHaBJINBAEMbIM TEXHUYECKUMH YCIIOBUSIMH.
e mpenesl TEKY4YeCTH — HallpsHKeHHE, HauMHash ¢ KOTOpOoro aedopMaiys Tena MPOHUCXOIUT
MOYTH O€3 BCAKOTO JANBHEHIIEro YBEJIMUSHUS HAPSDKEHHUS.
e  mpeaen MPOYHOCTHU IIPHU PACTSHKEHUH — YCIOBHOE HAIPsKEHHE, KOTOPOE PAaBHO OTHOILIEHUIO
HanOoJbIIeH HArpy3KH, MpPEIIICCTBOBABIICH pa3pymIeHHIO 0o0pasia, K IepBOHAYAIBHOM
TUTOIIA/IA €TO CeYEHUSI.
e OTHOCHWTEIBHOE CYXXCHHE OIpefensieTcs KaK OTHOUICHWE YMEHBIICHHWS IUIONIAaN
MOTIEPEYHOTO CceueHus o0pas3la TIociie pa3phliBa K IEPBOHAYANBHOW IUIOMIAAM €ro
MONEPEYHOTO CEUCHUSI.
e  mpenel NPOYHOCTH MPU U3rnOe paBeH OTHOLICHHIO MaKCHMAaJIbHOTO N3rHOAIOIIEero MOMEHTa
K MOMEHTY COIIPOTHBIICHUS MTONEPEYHOI0 CEYEHHs 00pasia.
11. Yto Ha3pIBaeTCsi TBEPAOCTHIO?
TBepmoCThIO Ha3BIBACTCS CBOWCTBO METajlIa CONPOTUBIISATHCS BHEPEHUIO B HETO APYroro, 6oijiee TBEPIOro Tena.
12. B uem 3akj104aeTcs onpeesieHne TBepPIA0CTH METO0M:



e  bpunemns
W3mepenne TBepaoctn mo bpuremmro 3axiodaeTcss B TOM, YTO B IOBEPXHOCTh HCIBITYEMOTO MeETaia
BIIABJIMBACTCS CTaJbHON 3aKaJeHHbIM IIapuK auamerpoM 2.5, 5 miam 10 MM mon nelcTBHEM CTaTUYECKOM
HarpysKH.
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e Poxksemia
W3mepenne TBepAoCTH MO POKBEITy MpOM3BOOUTCS ITyTEM BIABIHWBAHUS B HCIBITYEMBIH METal CTalbHOTO
mapuka guameTpom 1.58 MM MU aTMa3HOTO KOHHYECKOT0 HAKOHEYHHUKa ¢ yIiioM ipu BepiuuHe 120 rpaaycos.

IIpu6op nas onpenesieHust TBepaOCTH Mo MeToay PokBesiia (a) u mkana uHanKaTopa (0)
1 — oOpa3sen, 2 — aaMa3Hblil KOHYC, 3 — HHANKATOP

e  Bukkepca
[Ipu u3MepeHUn TBEPAOCTH MO BUKKepcy B MCHIBITYeMBIH METayul BAAaBIMBACTCS UYETHIpEXTpaHHAasl alMaszHas
MUpaMKJIa, MPOTUBOIIOJIOKHEIE TPAHU KOTOPOU 00pasytoT yroi 136 rpaaycos.

13. Yem xapakTepHu3yIOTCcS TEXHOJOTMYeCKHe CBOiCTBAa MeTAJJIOB H CIJIABOB?

TexHonoruyeckre CBONCTBA METAUIOB U CIUIABOB XapaKTEPHU3YIOTCS JIMTECHHBIMM CBONCTBaMHU, KOBKOCTBIO,
CBapMBaEMOCTb ¥ 00pabaThIBAEMOCTBIO PEXKYILUM HHCTPYMEHTOM.

14. Kakumu noka3sarteJsiMi ONpeaesioTcs JUTeilHble CBOMCTBA MeTAJLIIOB?
JluteliHble CBOMCTBA METAJIOB B OCHOBHOM OIPEIEIISIOTCS >KUIKOTEKYUECThbIO, YCaJKOM U CKIOHHOCTBIO K
JUKBaIHH.

15. JlaiiTe onpenesnenne cjaeqyONUM MOHATUSAM:

® O KHIKOTEKYYeCTb — CIIOCOOHOCTH PACIIABICHHOTO METaJlIa 3aMOIHATh TUTCHHYIO (opMy.



e ycagka — yMCHBIICHHE JHMHEHHBIX pasMepoB 3aJHMTOro B (GopMy MeTaula B Ipolecce
OCTBIBaHHS OTIIMBKU.

®  KOBKOCTh — CIIOCOOHOCTH MeTalia MOABEPraThcsi 00pabdOTKe JaBICHHUEM, IPHHUMAs HOBYIO
(dopMy 1oz BO3IEHCTBIEM yaapa WK JaBICHUS.

e  CBapHBAEMOCTH — CIHOCOOHOCTh METaJIa CO3/1aBaTh MPOYHBIC COCIUHEHHS IyTEM MECTHOTO
HarpeBa /0 pPAacIUIaBJICHHOTO WJIM IUIACTHYECKOTO COCTOSHHS 0€3 INpHUMEHEHHs WIN C
MIPUMEHEHNEM TUIACTHYECKOTO JIaBJICHUSI.
e  00pabaTHIBAEMOCTH — CBOWCTBO METAJIJIOB JIETKO MOABEPraThCsl MEXaHHMIeCKoi 00paboTke.
16. UTto Ha3bIBaeTCsl y1apHO# BA3KOCTHIO?
VYnapHas BS3KOCTh — OTHOLIEHHE pPadOThl YAapHOrO pa3pylleHHs oOpas3lia K IUIOLIaJ{ €ro IONEpEeYHOTro
CedyeHHs B MecTe Haapesa.
17. Kakue ucnbITAHUS HA3bIBAIOTCS TEXHOJOTHYECKUMH npodamu?
TexXHOMOTHYEeCKUMH TPOOaMH HA3bIBAIOTCA HCIBITAHWS, BBIABISIONINE CIOCOOHOCTh METa/ula HMpeTepreBaTh
omnpezieleHHbIe AeOpMay MO BO3ACHCTBHEM BHEIIHUX CHJ, TMOMOOHBIX TEM, KOTOPBIE METAIT IOJKEH
UCTIBITBIBATh IPH 00paOOTKE MITK B YCIIOBHAX JalbHEHIIEH CiTy OBl B BUIE ACTaJCH.
18. [li1st yero ciayskar cjeayloniue TeXHOJOru4ecKue npoosbl:
e qnpoba Ha W3rMO B XOJOAHOM M HArpeTOM COCTOSHHUM — CIIYXKHUT JUIS OIPEAEICHUs
CIIOCOOHOCTH MeTalja IPUHUMATH 33JaHHBIH 110 pa3MepaM U ¢opme 3arud.
e 1po0a Ha OCaJKy B XOJIOJAHOM COCTOSIHUM — CIIY>KHUT JUIS OIpeJelIeHHs OCaKy MaTepuaia B
XOJIOZTHOM COCTOSIHHH.
e 1poba TpyO Ha OOpPTOBaHUE — CIIYXKUT AJIA OIpeaeeHHs KauecTBa Tpyo.
KauecTBo TpyOBI OmnpesenseTcs Mo ee CrocoOOHOCTH BbIIEPKUBATh Oe3 MOBpeXJeHUs orrudanHue 6opra Ha 90
TpajsycoB.
e  1poba TpyO Ha 3aru0 - CIY)KUT [UIS OTIPEIEIICHIUs KauecTBa TPyO.
KauectBo Mertamna ompenessieTcss IO CiocoOHOCTH 00pasma TpyOsl 3arudaThest Oe3 moBpexaeHus Ha yroa 90
rpasycoB
e mpoba Ha HCKPY — MPUMEHSAETCS B TE€X CIydasxX KOrJa HeOOXOIMMO OBICTPO YCTaHOBHUTH
MapKy CTaJu.

Craau

1. Kakoii ske1e30yrj1epoaucThlii CIJIaB HA3BIBAIOT CTAIbIO?
Cranp mpencTaBisieT COOOH KeNe30yIJIepoIUCThIi CIjiaB, OOJIAMAIONUINMH KOBKOCTBIO, B COCTaB KOTOPOTO,
BXOauT 10 2.14 % yrieposia M MOCTOSIHHO MPUCYTCTBYIOT IPUMECH KPEMHHUsI, MapraHia, cepbl, gocdopa u
JIPYTHX DJIEMEHTOB.
2. B 4em 3akiI049aercs OTJHYHME CTAIH OT YyryHa?
OCHOBHOE OTJIMYHNE CTAJIM OT Yyr'yHa 0 COCTaBY 3aKJII0YACTCS B TOM, UTO CTaJlb COJCPIKUT MEHBIIIE YTIepoaa, a
TaKx)ke MEHbIIIE BPEAHBIX MpuMeceii - cepsl U hocopa.
3. Kakumu cmoco6amMu Npou3BOIUTCHA CTATb?
e  KOHBEPTOPHBII cIOCO0
e  MapTEeHOBCKHUIf c11ocob
o BbITIABKA B DJICKTpOIICYax
6. Kakoii cruiaB Ha3pIBaeTcs yIJepoANCTOl CTaIbI0?
VYTIepoaucTol cTajablo Ha3bIBAeTCS CIIAB JKeje3a ¢ yriaepoioM (coaepxanue yriepoja 1m0 2%) ¢ mpuMecsMu
KpeMHHs, cepsl 1 (ocdopa, mpuueM IITaBHOHM COCTaBIAIONICH, ONPEIeIIONIe CBOUCTBA CTANIH, SIBIISIETCS YTIIEPO.
7. TlosicHuTe, BJUsIHME CJeAYIOLIMX NpUMeceil Ha CBOiicTBa cTaIu:
e  KpEeMHMH — yITy4IlIAIOTCs YIpyrue CBOMCTBA, MArHUTOIIPOHUIIAEMOCTb, CONPOTUBIEHUE KOPPO3UN
U CTOMKOCTb IPOTUB OKUCIIEHUsI TP BBICOKUX TEMIIEpaTypax.
e  Maprasel — HOBBIIIEHHE IPOYHOCTU U TBEPJOCTH CTAIIU, HE3HAUUTEIILHOE YMEHbILIEHHUE
TUIACTUYHOCTH.
e cepa— cooOmaer, cTagy XpYIMKOCTb MPH BEICOKMX TEMITEpaTypax (KpacHOJIOMKOCTb), TIOHM)KAET
COTIPOTHBIICHHUE YCTAIOCTH M YMEHBIIIA€T KOPPO3HOHHYIO CTOHKOCTb.
e (ocdop — coobmIaer, CTaan BBICOKYIO XPYNKOCTh CTalId PHU HU3KUX TEMIIepaTypax
(XJTaTHOIIOMKOCTB ).
16. O0bsicHUTE MPUHIUN KJIacCH(PUKAIUM YIJIEPOAUCTON CTAJIM.

Ilo HazHaveHMIO:
®  KOHCTPYKLHOHHas CTajb
®  HHCTPYMEHTAJIbHas CTalb
Io xauecTBYy:



e  OOBIKHOBEHHOI'O Ka4eCTBa
®  KauyeCTBEHHBIE
®  BELICOKOKAYECTBEHHBIE

IIo cTeneHN pacKUCICHUS .

®  CIIOKOIfHBIE
®  [IOJIyCHOKOWHBIE
e  KHIISIIUE

I1o coneprkaHuIo yriiepoja:

®  HU3KOYIJIEPOAUCTHIC
®  CpeIHEYIJICPOIHUCTHIC
®  BBICOKOYTJIEPOUCTHIE

L4 JO3BTCKTOMIHBIC
L4 OBTCKTOHUJIHBIC
L4 3a3BTCKTOUHBIC

17. Kakas yriiepoaucrasi cCTajlb Ha3bIBaeTCsl KOHCTPYKLMOHHOM?
KOHCTpYKIIMOHHOM YIIIEPOAUCTON CTaJIbI0 HA3bIBACTCSI CTallb, coepiKkaias yriepoaa ao 0.65-0.70%.

18. Ha xkakue TPHU Irpynnbl A€JATCH KOHCTPYKINUOHHBIE CTAJIH 110 KAY€CTBY

e  MsrKas KOHCTPYKIIMOHHAsS CTalib ¢ conepxkanueM yriepona 0.05-0,25%.
e  HOpMaJIbHasi KOHCTPYKLHOHHAS CTallb C cojiepxanueM yriaepona 0,30-0,40%.
e  TBepIas KOHCTPYKIMOHHAS CTallb ¢ conepxkanueM yriaepona 0,4-0,7%.

19. Kakas yriiepoaucrasi cTajab Ha3bIBAeTC HHCTPYMEHTAJIBbHOM?
HHCcTpyMeHTanbHON YrIepoAUCTON Ha3bIBAETCS CTalb ¢ coAepkaHueM yriaepoga ot 0,7% u Belie.
20. Ilepeyuncure OCHOBHbIC HEJOCTATKH YIJIEPOAUCTOM CTAJIM.

®  OTCYTCTBHE COYCTaHUs IPOYHOCTU U TBEPAOCTH C IIIACTUIHOCTEIO;

e  TOTeps TBEPAOCTH W PEXyLed crocoOHOCTH mpu HarpeBaHmu 1o 200 rpagycoB W TOTepH
MPOYHOCTH IIPU BBICOKOW TEMIIepaType;

®  HH3Kas KOPPO3UOHHAsl YyCTOHYMBOCTD B CPE/IE AIEKTPOJINTA, B arPECCUBHBIX cpenax, B atMochepe
U [IPY BBICOKUX TEMIIepaTypax;

®  HH3KHE 3JIEKTPOTEXHUYECKHE CBOMCTBA,;

®  BBICOKUI KO3 (DUIMEHT TEIIIOBOTO paclInpeHHs;

e yBeIMYEHHE Beca WU3JEIHH, YIOPOKAHME HX CTOMMOCTH, YCJIOXHEHHE IPOSKTHPOBAHUS
BCIICICTBHE HEBBICOKOI IPOYHOCTHU ITOH CTaIH.

21. O0bsicCHUTEe NPUHLIUI MAPKMPOBKH YIJIePOJUCTOH CTAIN.

CTaib OOBIKHOBEHHOT'O KadecTBa Mapkupyercst OykBamu CT. B 3aBHCHMOCTH OT Ha3Hau€HHMS JICIUTCS
Ha IPyNNsl: rpynna A — nocrabisieMasl 10 MEXaHUYECKUM CBOMCTBaM; rpymnna b — mocrasnsgemas mno
XHUMHYECKOMY COCTaBy; rpynma B — mocraBiasgeMas IO MEXaHHYECKUM CBOWMCTBAM €
JIOTIOTHUTEIbHBIMH TPEOOBAaHMSIMH IO XHMHYECKOMY cocTaBy. I'pynmma A B Mapke CTaad HeE
ykasbiBaercs. L{udpa nokaspiBaeT HOMep Mapku crany, 4eM Ooibiie HoMep npu CT. TeM TBepke U
npodHee cTajib. B 0003HaUYCHUH MapOK KHIISAIICH CTalIU A00aBIsAETCS HHACKC «KIDY, MOIYCITOKOWHON —
«TICY», CTIOKOMHBIE CTaI MAPKUPYIOTCS 0e3 MHIEeKCa.

IIprmmep: BCt4nc — cramp yraepomuctas OOBIKHOBEHHOTO KadecTBa, HOMep Mapku 4, rpymma b,
CTETIeHb PACKUCIICHHS — ITOJTy CITOKOHHAS.

KayeCTBEHHAsl yIJIEpOAMCTas CTalb. JIBy3HAUHbIE YHCIIA MOKA3bIBAIOT CPEeJHEE COAEp KaHUE yriepoaa
B COTBIX JOJIIX mpoueHTa, OykBa I' 0003HauaeT MOBBIIIEHHOE coOJiEpXKaHHE MapraHma. Mapku
KHUIISIIEN CTalu UMEIOT UHAEKC KID».

IIpumep: 08kn — KkadecTBEeHHasl yriaepoaucTas cTaib ¢ cojepxanuem yriepoxa 0,08%, cremnens
PacKUCIEHHS — KUMAIIAs.

aBTOMaTHas crajb. B MapkupoBke 3TOH crtamn OykBa A 0003HayaeT «aBTOMAaTHAas CTalb», Ludpa,
cremyronias 3a OykBOW A, TOKa3bIBaeT CpedHEE COJEp)KaHWE YIiIepoZa B COTHIX JOJSAX IMPOICHTA.
BbykBa I 0603HauaeT MOBBINIEHHOE COIEPKaHUE MapraHIa.

IIprmep: A12 — yrnepoaucTast aBTOMaTHasI CTaNb ¢ conepkanueM yriepoaa 0,12%.
WHCTPYMEHTAJbHAs yriepoaucTas cranb. Mapkupyercs OykBoit Y. Ludpsl, crosmue npu Oykse Y,
MOKA3BIBAIOT CPEIHEE CO/AEpIKaHUE Yriepoja B MECATHIX AONAX MPOLEHTa, HHIEKC A B KOHIIE MapKH
XapaKTepU3yeT BEICOKOKAUECTBEHHYIO CTallb.

IIpumep: Y12 — yrnepoaucTas KadecTBEHHas CTallb C cojepxkanueM yriepoaa 1,2%



Kaaccudukanus 4yryHon

Bapuant Nel

1. Dé6mexkmuxoit 013 uyzyna aenaemcsa
a) ayCTEeHHUT+ [EMECHTUT+ JIeNeOypHUT;
0) meMeHTHUT+ JeneOypur;
B) Nlene0ypHT;

2. Pacuudgppyiime mapxupoexy B438-176 coomeemcmeuu c 'OCT 7293-85
a) BEICOKOKAYECTBCHHBIN YyTYH ¢ MHHAMAJIEHBIM TIPEIeJIOM IIPOYHOCTH MIPH pacTshkeHuH 38 Kre/MM2 o
OTHOCHTEJIbHBIM yJUIMHEHHEM 17MM;
6) BBICOKOIIPOYHBIH YYI'yH C MacCOBBIM cOfiep kaHHeM yrieposa 3,8% 1 MUHUMaNbHBIM IPEesIoM IPOYHOCTH NIPU
pactskeHuu 17kre/mMmm2 ;
B) BBICOKONPOYHBIA YYT'YH C MUHHUMAJIBHBIM ITPEAEIOM MPOYHOCTH MPH pacTsKeHUH 38 Krc/MM2 U
OTHOCHUTEJIbHBIM y/UITnHeHHEM 17%;

3. I'pagpum cgpepoudanvnoit popmoi:
a) UMeeT MEHbIIICe OTHOIICHHE MTOBEPXHOCTH K 00BEMY, UTO ONpEAeIAeT HAUOOJBIIYIO CILUIONIHOCTD
METaJUTMYECKOI OCHOBBI, & CIICIOBATEIILHO U MPOYHOCTH YYI'YHA;
0) IPUBOJUT K YMEHBIIEHUIO KOJIMYECTBA LIEMEHTUTA B UyTYHE, a CJIeIOBATENILHO, K YIYUIIEHUIO
00pabaThIBAEMOCTHU €T0 PSKYIUMHA HHCTPYMEHTAMU,
B) yNy4IlIaeT JIMTEHHbIC CBOMCTBA YyTyHA U MO3BOJISIET MOJIYYaTh KAYECTBEHHOE TOHKOCTEHHOE JIUTHE,;

4.0m uezo 3aeucam pasmep u gopma zpagumosvix 6KIIOUEHUI 8 YY2YHAX
a) OT HAJIMYHUSA B KHUKOM Yyr'yHE [CHTPOB KPUCTAUTU3AINH, CKOPOCTH OXJIAX/ICHUS K MaCCOBOTO COACPIKAHUS
MpUMeCeii, CTOCOOCTBYOINX BBIICICHUIO rpaduTa;
0) oT HaTMYMs BPEIHBIX TIPUMeECe;

5. Pacuugppyiime mapxupoexy C430 ¢ coomeemcmeuu ¢ FOCT 1412-85
a) Cephlil YyTyH C MAacCOBBIM COJIep)KaHHeM yrieposa 3%;
6) cepblif YyTryH ¢ MUHUMAJIBHBIM MIPEJETIOM ITPOYHOCTH NpH pacTsokeHuu 30 Kkre/Mm2;
B) CEpBIH Yyr'yH C OTHOCHUTEIbHBIM yanrHeHHeM 30%;

6. Bauanue KpeMHuus na ceolicmea uyzyna
a) OHIKAET XUJIKOTEKYIeCTh YyT'yHa, JieJiast ero TYCThIM;
0) yMEHbIIAeT KOJIMYECTBO LIEMEHTHUTA, U YIIy4IlIaeT ero 00pabaThIBaeMOCTh pe3aHueM;
B) CO3JIa€T B YyTr'yHE TBEPIYIO M XPYIKYIO (OCHHUIHYIO IBTEKTHKY;

7. Kakyio cmpykmypy umeem 0036meKmudecKuii 4y2yH npu KOMHAMHOU memnepamype
a) nepiut+deppur ;

0) mepyuT + IEMEeHTHUT +J1e1e0ypuT;

B) MEPJIUT + [IEMEHTHT ;

Bapuant Ne2

1.Ilepeuucnume nocmosnnvlie npumecu uy2yna
a) cepa, maprasetl, pochop, MoTUOACH;
0) cepa, hocdop, KpeMHWMIA, MapraHelT,
B) KpEMHHUI MapraHel, MOJIMO IcH, BaHA TN,

2. Koskuii uyzyn — 3mo
a) 3a9BTEKTHYCCKUM YYT'YH, COCTOSIIIMH U3 [ICMEHTUTA U MIEPJIUTA [OBEPIKCHHBINA KOBKE;
0) ycI0BHOE Ha3BaHHE MATKOTO ¥ BS3KOI'O UyTYHA, TIOJIYICHHOTO OTJIMBKOM W JaNbHEUIICH TEePMHUYECKON
00pabOTKOMA, €ro He KYIOT, HO OH JIOCTATOYHO IIJIACTUYCH;
B) CILIaB XKeJie3a C AIEMEHTAMU, MOBBIIIAIONIIMH TUIACTHYHOCTH;

3.Kax no I'OCT1412-85 ovina 6v1 06003HaueHa MAPKUPOBKA CEPO20 YY2YHA C MUHUMATbHBIM RPEOe1OM
npounocmu npu pacmsaxcenuu 100 xzc/mm2
a) CH100



6) C41000
B) C4100-1,5

4. Bausnue gocghopa na ceoiicmea uyzyna
a) YBEIIMYMBAET YCTOIYMBOCTb KapOuaa xee3a IpH 3aTBEpACBaHUH U OXJIAXKICHUH YyT'YHa, YTO CIIOCOOCTBYET
OTOENTMBaHUIO YYTYHA;
0) co3maét B UyryHe TBEPAYIO U XPYIKYIO ABTCKTHKY;
B) HOHM)XAET KUIKOTEKYYeCTb, eJasi €ro I'YCTHIM, IUIOXO0 3aIlONHAIOMNM GopMy;.

5. Pacuugppyiime maprxupoexy K435-10 ¢ coomeemcmeuu ¢ 'OCT 1215-85
a) Ka4eCTBEHHBIH YyT'yH C MaCCOBBIM COZIEpKaHUEM yriepoaa 3,5% 1 OTHOCHTENBHBIM yuTHHEeHHEM 10 MM;
6) KOBKHMII YyTYH C MAaCCOBBIM COJEpkaHnEeM yriiepoaa 3,5% 1 OTHOCHUTENbHBIM yanuHeHneM 10 Mm;
B) KOBKHI 9yT'YH C METHIMAJIbHBIM MPEIETIOM IPOYHOCTH IIPH PACTHKCHHUN 3 SKTrc/MM2
W OTHOCHUTEIBHBIM yanuaeHueM 10%;

6. Kakyto ¢popmy umeem zpagpum ¢ uyzynax
a) cheponanibHYI0, MEIIKO3EPHHUCTYIO, HTOJIbYATYIO;
0) MIapoBHAHYIO, MEIKO3EPHUCTYIO, YeITyi4aTyIo;
B) UTOJIbYATYIO0, KPYITHO3EPHHUCTYIO, IIAPOBH/IHYIO;

7.Kakyro cmpykmypy umeem 3a3emekmuuecKkuii 4y2yH npu KOMHAMHOU meMnepamype
a) neneOypuT + MepiuT;
6) nenebypur;
B) MEPJIUT + LIEMEHTUT +11eae0ypuT;

Bapuant Ne3

1. Pacwughpyitme nauanwvnuie oykevt mapkuposox K4; B4; C4
a) Ka4eCTBEHHBIH, BRICOKOKaYECTBEHHBII 1 CEPBIN YyTYH;
0) KOBKHI1, BHICOKOKAUYECTBCHHBIN U CEPHI YyT'YH;
B) KOBKWHIA, BRICOKOIIPOYHBIA ¥ CEPHI YyTYH;

2. lamwb onpedenenue uyzyna
a) YyTyH 3TO CIIIaB )KeJe3a C YIIepoJioM ¢ MaCCOBBIM COJlepKaHieM yriepoaa ot 2,14% no 6,67%;
6) 4yryH 3TO CIUIaB MEH C YIJIEPOJIOM C MacCOBBIM COZIepXKaHueM yriepoaa ot 2,14% no 6,67%;
B) YYT'YH 3TO CIIaB IEMEHTHTA C YIJIIEPOIOM C MAaCCOBBIM CoZepkaHueM yriiepoaa ot 2,14% mo 6,67%;

3. Ilpu 00no6pemennoil Kpucmaniuzayuu aycmenuma u yemenmuma (m. S ouazpamma «icene3o-
yemenmum») oopazyemcs IemeKmuxa
a) TepIIuT
0) neneOyput
B) Geppur

4. Pacuiughpyiime mapkuposxy C450 ¢ coomeéemcmeuu ¢ 'OCT 1412-85
a) Cepblil YyTYH C MAacCOBBIM COJIEp)KaHHeM yriepoa 5%;
0) cephIil YyTYH C MUHUMAJIBHBIM TIPEAETIOM IPOYHOCTH MpH pacTsvkeHuH 50 Kre/MM2;
B) CEpHI YyT'yH C OTHOCHTEIBHBIM yTHHEHHEM 50%;

5. HIepeuucnume nocmoannvle npumecu uy2yna
a) cepa, maprasetl, pochop, MoTUOACH;
0) cepa, hocdop, KpeMHWMIA, MapraHelT,
B) KpEMHHI MapraHell, MOJIu0 1eH, BaHAINH;

6. Pacuugppyitme mapxupoexy BU45-6 ¢ coomeemcmeuu ¢ FOCT 7293-85
a) BEICOKOKAUYECTBEHHBIH YYTYH ¢ MUHUMAIIBHBIM IPEAEIIOM IPOYHOCTH MPH pacTsHKeHUn4S5 kre/mMm2 U
OTHOCHUTENIFHBIM YIUTHHEHNEM OMM;
0) BBICOKOIIPOYHBIH YYT'YH C MacCOBBIM COZep)KaHHEM yriepoza 4,5% 1 MUHIMaIbHBIM IPEesIOM IPOYHOCTH MPH
pacTsbkeHuu 6 Kre/mMM2
B) BEICOKOIIPOYHBIA YYT'YH C MUHHUMAJIBHBIM IIPEAEIOM NPOYHOCTH IPU pacTsHKEHUH4S Krc/MM2 1 OTHOCUTENBHBIM
yAIUHEHUEM 6%;

7. Kak no T'OCTI1412-85 6vi1a 661 0003HaueHa MAPKUPOBKA CEPO2O YY2YHA C MUHUMATIbHBIM HPEOEIoM
npounocmu npu pacmaycenuu 100 kec/mm2
a) CH100



6) C41000
B) C4100-1,5

Bapuant Ned

1.Bonvwasn yacms y2nepooa é cepom uyzyne Haxooumcs 6 uoe:.
a) yerryek rpadura;
0) MeJIKOMroJapYaToro Gpeppura;
B) rpadurta B UyryHe HET;

2.I'pagpum cehepouoanvuoii popmur:
a) IMeeT MEHbIIICe OTHOIICHUE MTOBEPXHOCTH K 00BEMY, UTO ONIPEeNIAeT HAUOOJBIIYIO CILUIONTHOCTD
METaJUTMYECKOI OCHOBBI, & CIICIOBATEIILHO U MPOYHOCTH YYT'YHA;
0) MPUBOIUT K YMEHBUICHHIO KOJIMYECTBA IEMEHTHTA B UyTYHE, a CJICJ0BATEIbHO, K YIyUIICHUAIO
00pabaThIBAEMOCTH €T0 PEKYIIUMU HHCTPYMEHTAMHU;
B) yNIy4IlIa€T JIMTEHHbIC CBOMCTBA YyTyHA U MO3BOJISIET MOJIYYaTh KAYECTBEHHOE TOHKOCTEHHOE JIUTHE,;

3. Pacuiughpyiime mapruposxy K480-6 ¢ coomeemcmeuu ¢ 'OCT 1215-85
a) Ka4eCTBEHHBIH YyTyH C MacCOBBIM cozepxaHueM yriaepoaa 8,0% 1 OTHOCHTENBHBIM yUIMHEHHEM 6 MM;
0) KOBKHMII YyT'YH C MAaCCOBBIM coJepkaHneM yriieposa 8,0% 1 OTHOCHUTEIbHBIM YAIHHEHHEM 6 MM;
B) KOBKHUI 4yT'yH C MUHUMAJIbHBIM IIPEACIIOM ITPOYHOCTH IIPH pacTspkeHUH 80 Kre/Mm2
¥ OTHOCHUTENBHBIM YAIHHEHHEM 6%

4. Brusanue KpemHus Ha c60NCMEa 4yzyHa
a) TIOHMKAeT KUAKOTEKY4eCTh YyTyHa, ieJiast ero T'yCTHIM;
0) yMEHBIIAET KOJIMYECTBO LICMEHTHTA , M YIIy4IIaeT ero 00pabaThIBaeMOCTb pesaHueM;
B) CO3JIa€T B Yyr'yYHE TBEPIYIO U XPYIKYIO (POCHHUIHYIO IBTEKTUKY;

5. Koexuii uyzyn — 3mo
a) 3a’BTEKTHYECKUI TyT'yH, COCTOSAIINI U3 IIEMEHTUTA U NIEPIINTA TIOABEP>KEHHBII KOBKE;
6) yci0BHOE Ha3BaHHME MATKOTO M BA3KOI'O UYT'yHA, IIOIy4E€HHOTO OTJIMBKOI U JajbHEHIIeH TePMUYECKON
00paboTKOii, €ro He KYIOT, HO OH JJOCTaTOYHO TIACTUYECH;
B) CIIJIaB XKeJe3a C JIEMEHTaMH, TOBBIIIAIOIIIMH TUIACTUIHOCTE;

6. Kakylo cmpykmypy umeem 3a36meKmudeckuil 4yzyH npu KOMHAmMHOI memnepamype
a) neaeOypuT + NepiuT;
0) nenebypwur;
B) MIEPJUT + LIEMEHTUT Hiiee0ypuT;

7.Bausanue pocghopa na ceoitcmea uyzyna
a)yBEJIMYMBACT yCTOMUMBOCTh KapOH/a *keje3a IpH 3aTBePACBaHUU U OXJIAXKICHUHU YyT'yHa, YTO CII0OCOOCTBYET
0TOETMBaHMIO YYTYHA;
6) co3maét B UyryHe TBEPAYIO U XPYIKYIO ABTEKTHKY;
B) MOHMKAET JKUJIKOTEKYUYECTh, JIeJIasi €ro I'yCThIM, TUI0XO0 3arOHSIOUMM GopMmy;

KoHcTpyKuHOHHBIE JIETMPOBAHHbIE CTAJIN.
BapuantNel

1./Iecuposannasn cmaib — ImMo cnaae cooeprHcauwiuil 6 c60ém cocmase:
1)xene30, yrieposa, Ierupyouie KOMIOHEHTHI;
2)Menb, IIUHK, JETHPYIOINE KOMIIOHEHTHI,
3) »xene30, IUHK, JIETUPYIOMIHE KOMIIOHEHTHI;

2.1lenvio nezuposanusn aenaemca:
1)yny4mieHre MeXaHMYECKUX CBOWCTB;
2)U3MEHEHHE MEXaHMIECKOTO COCTaBa;
3)moAroToBKa K TEpMHUUECKON 00paboTKe;

3.Kauecmeo necuposannoii cmanu 3agucum om:
1) comepxkanus JIETUPYIONMX KOMIIOHEHTOB,
2)conepkaHus BpEIHBIX IPUMECEH;
3)conepxanus yrieposa,



4.I1o Kauecmagy nezuposannas cmaib ROOPA3VENAEMCA HA:
1)00BIYHOTO KaYeCcTBa M BEICOKOKAUECTBEHHAS;
2)kadecTBEHHas, BHICOKOKAUYECTBEHHAs, 0COOOBBICOKOKAYECTBEHHAS;
3) 0OBIYHOT0 Ka4ecTBa, BHICOKOKAYEeCTBEHHAs, KAYSCTBCHHAS,

5.Kakue 21emenmul nOGv1ULAIOM RPOUHOCHLb J1€2UPOBAHHOT CHIAIIUL.
1)maprasren, kpemHHi, Gpochop;
2) Mapraser], KpeMHUH, cepa;
3) mapraser, KpeMHHUI, MOJTHOJICH;

6. YKasicume npouenmuoe cooepicanue 1ezupyloumux 11eMeHn o8 6 HU3K01e2upo6anHoll,
cpeonenezupoBanHoil U 8bICOKOIEZUPOCAHHON CIATIU:
1)mo 1%, ot 1% mo10%, 6osree 10%;
2) mo 2.5%, ot 2,5% n010%, 6om1ee 10%;
3) 10 5%, ot 5% n012%, 6onee 12%;

7.9mo o6o3nauaem oykea (I )¢ mapkupoexe LLIX6:
1 )ImapuKOIOAIINITHIKOBAS;
2)0Cco00BBICOKOKAYCCTBEHHAS,
3)noBbIIIEHHAS IPOYHOCTE;

Bapuant Ne2

1.9mo ob6o03nauaem yugpa ¢ mapkupoexe cmanvl5X:
1)conepxanue xpoma 15%:;
2)conepskanue yriepona 0,15%;
3)conepsxanue yriepona 1,5%;

2.Kakue mapxu cmanu 001a0aom KOppo3UOHHO- CHOUKOCHbIO
1) 20X13; IIX15; VI2A
2) 15X25T; 40X13
3) 15X25T; UIX15

3. Ykaoxcume coodeporcanue epednslx npumeceil 6 6bICOKOKA4eCMEEHHOU cmanu
1) 0,025%
2) 0,035%
3) 0,5%

4. B mapxupoexe 40XH2MA o6yxea M odo3nauaem
1 )MenKo3epHUCTOE CTPOCHHE;
2) Halnu4ue MapraHia;
3) Hanu4yue MO0 IeHa;

5. Pacuugppyiime mapxupoexy 45I'2
1) mapraHueBas ctaib ¢ MaccoBbIM coaepxkanueM C okoino 0,45% u Mn okono2%;
2) maprasuesas cTajb ¢ MaccoBbIM coaepkanueM C okono 45% u Mn oko102%;
3) maprasueBast cTajb ¢ MacCOBBIM cojiepxkanueM C okoino 4,5% u Mn okono2%;

6.K kakomy muny cmanu omnocumcsa mapka P9
1) nemenTUpyemas;
2)0BICTpOpEXyIIas;
3)peccopHO-TIpY>KUHHAS;

7. Kakoii anemenm nogvluiaem KpacHoioMKOCHb CIAU
1) cepa;
2) pocdop;
3) xpom

BapuanTNe3



1.9mo ob6o03nauaem yugpa ¢ mapkuposxe cmanvl5X:
1)conepxanne xpoma 15%;
2)conepxanne yriaepona 0,15%;
3)conepxkanne yriaepona 1,5%;

2.J1ezuposannan cmanb — 3mo Cnaae co0epIHcaumuil 6 c60ém cocmage:
1)xemne30, yriiepo, JIESTHPYIONe KOMIIOHCHTHI,
2)Menp, IUHK, JISTHPYIOIIHe KOMIIOHCHTHI;
3) sxene30, HUHK, JIETUPYIOMIHE KOMIIOHSHTHI;

3. Ykaorcume coodeporcanue epedHblx npumeceil 6 bICOKOKAYeCHEEHHOI cmanu
1) 0,025%
2) 0,035%
3) 0,5%

4.I1o kauecmegy nezupoGannas cmany NOOPaA30enAemca Ha:
1)06BI9HOTO KauecTBa U BHICOKOKAYECTBEHHAS;
2)kadecTBEHHas!, BHICOKOKAaUYeCTBEHHAs, 0COOOBBICOKOKAUECTBEHHAS;
3) 0OBIYHOTO Ka4ecTBa, BHICOKOKa4eCTBEHHAs, KAYECTBEHHAS,

5. Pacwugppyiime mapkupogxy 45I'2
1) maprasIieBas ctaib ¢ MaccoBEIM conepxkanneM C okoino 0,45% u Mn okomno2%;
2) maprasieBas cTajlb C MacCOBBIM cozepkanueM C okoio 45% u Mn 0ko01102%;
3) maprasiieBast cTajlb C MacCOBBIM cojiepxanueM C okoio 4,5% u Mn okono2%;

6. Ykacicume npoyenmmuoe cooepiicanue 1e2upyrouux 31eMeHmoe 6 HU3K0J1e2UpoeanHtoil,
cpeoHenezupo8anHoil U 6bICOKOIECUPOGAHHOI CIMATIU'
o 1%, ot 1% no10%, 6onee 10%;
2) 10 2.5%, ot 2,5% 1010%, 601ee 10%;
3) 1o 5%, ot 5% n012%, 6osee 12%;

7. Kakoii anemenm nogstuiaem xn00H0a0MKOCIb CINATU
1) cepa;

2) pocdop;
3) xpowm;

Tepmuyeckasi 00padoTKa cTajamn

Bapuant Nel

1.  Cnocobnocms  cmanu  nosvliamy  mMeepoocmsv 6  pes3yivimame  3AKAIAKU Imo
a) 3aKaJBaeMOCTh 0) MPOKAIMBaEMOCTb;

2. Ilepecviujennulii meeposlii pacmeop y2nepooa é o.-diceneze — IMo
Q)IIepIUT
0)MapTeHCHT
B) ayCTEHUT

3. Ocnoenvie paxmopul 6030eiicmeus npu mepmMudecKoil oopadbomre
a) CKOpOCTh HarpeBa B) JIaBlIcHUE
0) Temmeparypa ) Bpems

4. Kakue 6uovt omatcuca omnocamces k omacuzy I pooa
a) TOMOTEHHM3AIMOHHBINA OTXKHT T') PEKPUCTAIUTA3AIUOHHBIA OTKHT
0) OJHBIA OTXKUT 1) HETTOTHBIN OT)KUT
B) H30TEPMHUYCCKUI OTHKUT €) OTIKUT JJISI CHATHS OCTATOYHBIX HATIPSHKCHUN

5. Tepmuueckan obpabomka — 3mo NPONECCH BO3ACUCTBHSI 10 OMPEACICHHBIM PEXUMaM C IEIIBI0

N3MCHCHUA u

6. Ilepecpes — smo:
a) neeKT TepMooOpabOTKH, CBA3aHHBIM ¢ OKUCIICHUEM U YaCTHIHBIM OTUIABJICHUEM TPaHUI] 3EPEeH;
0) yKpyIHEHHE 3epeH B MPOLecce PEKPUCTAIUIU3AIMOHHOIO HArpeBa;

7. IIpu mepmuueckoit 06padomxe usmeHeHue MEXAHUYECKUX CBOUICHE OOCHU2AEMCA
1)ripr HEM3MEHHOM XHMHYECKOM COCTaBE;



2)ImyTeM U3MEHEHHSI XUMHUYECKOTO COCTaBa;
3)ImyTeM MEUICHHOTO OXJIaXICHHS,

8. Coommnecume onpedenenue u noACHEHUE OCHOGHBIX 61008 MEXHON02UU MEMATINO06:
1) merammyprus ;
2) MexaHUYecKast TEXHOJIOTHS;
3) Tepmudeckas 06padoTka;
a) MoNTydIeHNE M3 MeTalljla U3eNuii 3aJaHHOM BHEIIHEH (GOPMEI;
0)mony4yeHne 3aTaHHBIX CBOWCTB;
B) HOJIy4EHHE METAJLIA 3aJaHHOTO COCTABA,;

9. Coomnecume npoueccvl XUMUKO-MEPMULECKOU 00pAOOMKU U XUMUYECKUTL ITTEMEHM, KOMOPbIM
Hacvluaemcs Memasi:
1) nemeHTanms  a) a3oT
2) anutupoBanue 0) yriaepos
3) a30TUpOBaHUE B) ATIOMUHUI

10. Coomnecume ckopocmo oxnaxcoeHus u CMpPyKmypy, 00pazyiouyroca npu npeepaienuu aycmeHuma
npu HENPepLIBHOM OXNANCOEHUU

1) V1 a) copbur

2) V2 0) TpOOCTUT U MapTEHCUT
3) V3 B) TpoocTur

4) V4 1) pacniaa HEBO3MOKEH
5) V5 n) mepmut

BapuanTNe2
1. Tepmuueckan oopabomka — Imo NPOIECCHI BO3JICHCTBUS TI0 ONPEAETECHHBIM PEXKUMaM C IETbI0
U3MCHCHUS )44

2. Omorcuz nepeozo pooa — 3mo
1) I3MeHeHue CTPYKTYpBI CILIaBa MOCPEACTBOM MEPEKPUCTAIITH3ALUHE OKOJIO KPUTHYECKHUX TOUYEK C LEIIbI0
MOJIy4eHHs] PABHOBECHON CTPYKTYPBI;
2) IlpuBeneHe CTPYKTYPhI U3 HEPABHOBECHOTO COCTOSIHUS B OOJiee paBHOBECHOE;
3) HacelmeHne mOBEpXHOCTHOTO CIIOS YTIIEPOIOM;

3. Omnyck — 6uo CTayiel U IPyTuX CIIABOB, OCYIIECTBIIIEMBIH MOCITE
Y TIPEICTABIISIONINNA cO00# J10 HEKOTOPOM TeMIIepaTyphl C MOCIEIYIOUUM (Ha
BO3/yX€ WU B BOJE).

4. Ilpu nopmanuzayuu cmajib NOCE HAZPEBA OXAANCOACMCA
1) B neun
2) B Bone
3) Ha Bozmyxe

5. K depekmam 3axanku omuocamcsa
1) TpemuHbI, TOBOKA, BO3BPAT;
2) TpemuHbl, TOBOJIKA, KOPOOJIECHUE, TOMOTCHU3AIIHS,
3) TpemuHbI, TOBOKA, KOPpOOIEHHE, 00€3yTIIepOKUBAHUE;



6. llemenmauwl — XUMUKO-mepmuieckasn 06pa6oml<a CMajlbHblX ()emtweﬁ, KOTOpas MOBbIIACT
n HX MMOBEPXHOCTHU IMYTEM HACBIIICHUA

7. Yayuwenue — mepmuueckasn oopadomka, coctosmas us U BBICOKOTO

8. Ilpu mepmuueckoii 06padomke usmenenue MeXaHUYecKUX c60iicme 0ocmuzaemcs
1)Ipu HEU3MEHHOM XMMHUUYECKOM COCTaBE;
2)ImyTeM U3MEHEHHsI XUMUYECKOT'0 COCTaBa;
3)myTeM MEIJICHHOTO OXJIaXICHHUS,

9. Coomnecume npoyeccol XUMUKO-mepmMudeckoii 00padomKu u Xumuieckuii 3aemenn, KOmopsim
Hacvluaemcsa Memasii:
1) uemeHTanuss  a) a3oT
2) anutupoBaHue ©0) yriaepon
3) a30TupOBaHUE B) ATIOMHUHHIA

10. Cnocobnocms cmanu nogvluianms meepoocmy 6 pe3yibmame 3aKaaAKu — Mo
a) 3aKaJMBaeMOCTh 0) MPOKaTUBAEMOCTD

BapuantNe3

1. 3axkanennan cmans umeen CmpyKmypy
1) AycrenuTa, nepaura u GpeppuTa;
2) HepaBHOBECHYO CTPYKTYPY MapTeHCHUTa, TPOOCTUTA WIIU COPOUTA;
3) KpynHO3epHUCTOTO [IEMEHTHTA;

2. Ilpu eévicokom omnycke cmanb noayuaen
1) Hamnyuriee coueTanne MEXaHHYECKUX CBOMCTB;
2) CriocoOHOCTE paboTaTh B YCIOBHUSIX TPEHHS HA U3HOC;
3) BoccraHoBIEHHE XUMHYECKOT'O COCTABA;

3. Ilpu nopmanuzayuu cmais ROCIE HAZPESA OXANHCOAEMCA
1) B neun
2) B Bone
3) Ha Boznyxe

4 .Buowi 3akanku
1) Ilpocras, npeprIBUCTasL, CTyIeHUYaTas, n3otepmudeckas, TBY;
2) IIpocras, pekpucTaynu3anus, cCTyneHuaTas, nzorepmudeckas, TBY;
3) IIpocras, pexpucTamnu3anus, CTyneHuaTas, Bo3spar, TBU;

5 .K oeqpexmam 3axanku omuocamcsn
1) TpewuHbl, TOBOJKA, BO3BPAT;
2) TpemuHbl, MOBOKA, KOPOOJICHHE, TOMOTCHU3AITHS;
3) TpemuHbl, MOBOKA, KOPOOJICHHE, 00€3YTIICPOKUBAHIE;

6. Omoicuz nepeozo pooa — Imo
1) I3aMeHeHue CTPYKTYpHI CIUIaBa MOCPEACTBOM MEPEKPUCTAILIM3ALUH OKOJIO KPUTHYECKHX TOUEK C LIEJIBI0
MOJTyYCHHS] PABHOBECHON CTPYKTYPHI;
2) IlpuBeneHye CTPYKTYpPhI N3 HEPABHOBECHOTO COCTOSTHMS B 00JIee paBHOBECHOE;
3) HaceblmeHre HOBEpXHOCTHOTO CIIOSI YTIEPOJOM;

7. Llemenmauyusa — xuMuko-mepmuueckas o0padomKa cmaibHbuIX 0emaeli, KOTopasi MOBbIILAeT
u UX IOBEPXHOCTH ITyTEM HACHIIICHHS

8. Omorcuz nepeozo pooa — smo
1) M3MeHeHue CTPYKTYPHI CILIaBa MOCPEACTBOM NEPEKPHUCTAILIM3AINN OKOJIO KPUTHYCCKUX TOYCK C IIEIThI0
MOJYYCHUS PABHOBECHOU CTPYKTYPHI,



2) [IpuBeneHne CTPYKTYPHI U3 HEPABHOBECHOTO COCTOSIHUS B 00Jiee paBHOBECHOE;
3) Hachimenue moBepXHOCTHOTO CJI0S YTIIEPOIOM;

9. Omnyck — éuo CTaJiell U Ipyrux CIUIaBOB, OCYIIECTBIAEMBIN TOCHe
1 TIPEICTABISAIONINNA COO0H JI0 HEKOTOPOM TEMIIEPATYPHI € MOCIEAYIOLIUM
BO3/yX€ MU B BOJE).

10. Coomnecume ckopocmp oxnaxcoenus u CmpyKkmypy, 00pasylouwyrocs npu npeepaujeHuu aycmeHuma
HpU HENPEPLIGHOM OXNANCOCHUU

pol- Ayemewum (4) 1) V1 a) copbur
0 - 2) V2 0) TpoOCTUT ¥ MapTEHCHUT
I 3) V3 B) TpoocTut

o S 4) V4 r) pacnag HEBO3MOXKEH

g; 5) V5 1) nepaur

2w

T W

- 3
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[{BeTHBIE CTIIABBI
Bapuant Nel

1./Iamyns 3mo cnnae
l)Menu ¢ IMHKOM;
2)MeI C 0JIOBOM;
3)Menu ¢ KpeMHHEM;

2.bpon3a 3mo cnnae
1)Meu ¢ IMHKOM;
2)MeI C 0JIOBOM;
3)yruepoja ¢ KpeMHHUEM;

3. Ykasrcume npouernmnoe cobep.m’anue Jecupyrouiux KOMROHEeHmaoe 6 cneyuailbHblx J1amyHiax
1)20-25%
2)12-20%
3)7-9%

4.Kaxkumu ceoiicmeamu 001a0arom on06annvle OpoH3bl

1) BBICOKOH KOPPO3HOHHOM CTOHKOCTBIO, KHUIKOTEKYUECThI0, HOBBIIIEHHBIMU aHTH()PUKIIMOHHBIMU CBOMCTBaMU;
2)  WMEIOT MaJyIo IUIOTHOCTB IPU BBICOKOW Y/ICNIbHOW NPOYHOCTH;

5.Ymo maxoe momnak
1) natyHs, conepxkamas 10 10% menu;
2) natyHs, cogepxaiuas 10 10% uuHka;
3) 6poH3a, conepkaras 10 10% nuHKa;

6.110 nasnauenuio namynu noopazoensaiom Ha
1)auTeiiHble U IEMEHTUPYEMBIE;
2)o0pabaThIiBaeMble JaBICHUEM U JIUTEHHBIE;
3)ueMeHTUpyEMBIE U YIy4IIaeMBbIE;

7.Kak no I'OCT o6vin1a 61 0003nauena 1amyny ¢ Maccoswvim cooeprcanuem meou 63% u 37 %uyunka
1)J137-63
2)J163
3)J163-37

8.Kax no I'OCT ovL1a 6b1 0603nauena 6pon3a 0106AHHO-UUHKOBASA C MACCO8bIM codeprcanuem 0106a 4%,
uunka 3% u 93% meou

1)BpOL4-3
2) BpOL14-3-93
3) BpOL193-4-3



Bapuant Ne2

1./Iamyns 3mo cnnag
l)Menu ¢ LIMHKOM;
2)Menu C 0JOBOM;
3)Menu c KpeMHHEM;

2. Ykascume npoyenmnoe cooepiricanue aniomMunus 8 aniOMUHUEBbIX OPOH3AX
1) no 6%;
2) no 18%;
3) mo 11%;

3. Kakoii snemenm ynyuwiaem anmupukyuoHHbsle c60IiCINEa u 00padbamuviéaemocns pe3anuem a1anyHu
1) cBuHer;
2) KpeMHui;
3) HUKETb;

4.ITorymomnarkom HaA3b16AI0M TAMYHB COOEPHCAULYIO
1) no3%ruunka;
2) cBbriie 10 10 20% nuHKa;
3) 6omnee 30% nuHKa,

5.Kax no I'OCT ob1na 6b1 0603na4eHa TAMYHD ¢ MACCOBBIM COOepicanuem meou 96% u 4%uyunka
1) J14-96
2) J196
3) JI96-4

6. Kak no I'OCT 6vina 6b1 0603nauena 6pon3a 0106AHHO-YUHKOBO-CEUHUOBAA C MACCOBLIM COOEPHCAHUEM
onoea 5%, yunka 7% , ceunua 5% u 83% meou
1) BpOLIC5-7-5
2) bpOLIC5-7-5-83
3) bpOLIC83-5-7-5

7. Kakoii cnnae na meOHoil 0cHO8e umeem camyro HU3KyH JUMEHYI0 YCAOKY U IYUULYI0 HCUOKOMEKyuechb
1) onoBsiHHAs OpoH3a;
2) TOMIaK;
3) kpeMHHUCTasT OpOH3a;

8.11o naznauenuto namynu noopazoenarom Ha
1) nuTeiiHBIC ¥ IEMEHTHPYEMBIE;
2) obpabaTbiBaeMbIe JaBICHUEM U JTHTCHHEIC,
3) ieMeHTHpYyEMBIE U YIIydIlIaeMbIe;

TeBepable cnnasbl

1. Ha xakue rpynmsl JensTCsl METAIUIOKEPAMUIECKHE TBEPAbIE CIUIABhI?
e  BOIb(ppaMOKOOATHTOBEIC
®  THHAHOBOJIL(HPAMOKOOAIHTOBHIC
®  THUTAaHOTAHTAJIOBOJb(PAMOBEIC
2. Uro BBOIAT B COCTAaB TBEPJBIX CIUIABOB B KAUECTBE CBS3YIONIETO MaTepuaia?
B kauecTBe CBA3YIOIET0 MaTepraia B COCTAaB TBEPABIX CIUIABOB OOBIYHO  BBOJSAT KOOAJIBT.
3. Kakue xuMu4eckue COeAMHEHUS HA3bIBAKOTCS KapOugamu?
KapOuapl — XUMHUYECKHE COSANHEHUSI C YTIEPOIOM.

4. Tloyemy B KauecTBE OCHOBHOM 4aCTH TBEPBIX CIIABOB IPUMEHSIOT KapOMAbI TYTOIIABKUX METAIOB?

Bricokas xuMudeckas CTOHMKOCTh Kap6m[013 TYTOIUIaBKUX MCTAJIJIOB B COUCTAHUU C BBICOKOM MPOYHOCTBIO U
TBEPAOCTBHIO NO3BOJIACT IPUMCHATH UX B KAYECTBEC OCHOBHOI 4acTH TBEPABIX CIIJIaBOB.



5. Jlnsa oO6paboTKH, KaKUX MATEPHAIOB NMPHUMEHSIOT BOJL(PAMOBBIC TBEPJAbBIE CIUIABBI, THTAHOBBIC TBEPJIbIC
CIUIaBbI U TUTAHOTAHTAJIOBBIC TBEP/IbIC CILIABBI?

e Bonb(pamoBbie TBepAbIe crIaBbl BK nmpuMenstoT nmpu 00paboTKe XpyNKUX MaTepHaoB: YyryHa,
Opon3, dapdopa, crexia u mp.

e  THTaHOBBIEC TBepAbIC cIIaBbl TK — I BSI3KUX MaTepHAaIOB: CTalH, JIATYHH | Jp.

e THTaHOTaHTaloOBBIe TBepable crutaBbl TTK — s uepHOBOW 00paboTku Marepuanos, korna TK n
BK nenpuronssl

6. HepeqnchTe MAapKu HaIJIaBOYHbIX MaTCpUaIoB U o0yacTu ux NPUMCHCHUA.

®  CTaJIMHUT — IPUMEHSIOT JJIsl HAIUIaBKU JIeTajel, [0BepraroIuxcs rpyooMy H3HOCY
e  0OpUAHO-XPOMHCTAS CMECh — HCIIOIB3YETCS AJS HAIUIABKH HOBBIX M BOCCTAHOBJICHHUS M3HOUIEHHBIX
JeTanel CTPOUTENBHBIX, JOPOKHBIX M TOPHOPYAHBIX MAIIHH

7. MapkupoBKa TBEP/bIX CIIIIABOB.

¢ BonbppamokobanbToBble CIUIaBbl MapkupyloTcs OykBamu «BK» m 1mdpoii, nmokassiBarolei coaepxanue
kobanpTa (Hanpumep, BK3 — 3 % Co u 97 % WC).

e  TuraHOKOOATHTOBBIC CIUIABBI 0003HAYAIOTCS KoMOUHaeH OykB u ndp (Hampumep, T30K4 — 30 % - TiC,
4 % Co, 66 % - WC)

e OOo3HaueHHe THTaHOTaHTaI0K0OaNbTOBBIX cruaBoB TTK ananornuno TK. Iludpa nocie BTopoi OykBbI

«T» yKa3bIBaeT Ha CyMMapHOe Co/iep)kaHne KapOumoB THTaHa u Tantana (Hanpumep, TT7K12 -7 % TiC u
TaC, 12 % Co, ocransuoe 81 % WC).

Hemerannuueckue MaTtepuaisl,
IUIACTMACChI

8. Kakue marepuasbl Ha3bIBAIOT IIACTHYECKUME Maccamu?
[ImacTnyeckuMn  MaccaMM — Has3bIBalOT —Marepualbl Ha OCHOBE IIPUPOJIHBIX WM  CHHTETHYECKHX

BBICOKOMOJICKYJISIPHBIX COC,I[I/IHGHI/IfI, KOTOpbIC CIIOCOOHBI nepepa6aTLIBaTLc;[ B U3JCJIMEC METOdaMU IJIACTHIECKOM
I[e(l)OpMaL[I/II/I o[ BJIMAHUEM HarpeBa U JAABJICHUS, 4 3aTEM COXPAHATH MPUAAHHYHO UM B PE3YJbTATC OXJIAXKIACHUSA

dopmy.
9. Kakue coeqUHEHHUS HA3bIBAIOT MOJIUMEpaMu?

[TonmuMep — BeIIEeCTBO, XapaKTepH3YIOIleecs MHOTOKPATHBIM MOBTOPEHHEM OJIHOTO WJIHM 0oJiee COCTaBHBIX
3BEHBEB, COEAMHEHHBIX MEXIY COO0M B KOJWYECTBE, JOCTATOUHOM JIS MPOSIBIEHUSI KOMIUIEKCAa CBOMCTB, KOTOPOE
0CTaeTcsl MPaKTHYECKU HEM3MEHHBIM MPU T00aBIIEHUH WM yIAJI€HUN OJTHOTO WM HECKOJIBKHUX 3BEHBEB.

10. Yro siBnseTcs XapaKTEpHOI 0COOCHHOCTHIO TIACTMACC?
XapakTepHOil OCOOCHHOCTBIO ILIACTMACC SIBISICTCS HX CIIOCOOHOCTH MpPH OIpPEICIICHHBIX TeMIIepaType H
JTABJICHUH XOPOIIO (JOPMOBATHCS B M3/ICIHE U COXPAHATH IMOJIYUYCHHYIO (OpPMY.
11. Ha xakue &Be TPYNIbl B 3aBUCUMOCTH OT XHMHUYECKHX CBOWCTB MPUMEHSIEMBIX CMOJI TOJPa3ACISIOTCS

IUIaCTMACChI?

d. TEepMOIUIACTUYHBIC
b. TtepmopeakTHBHBIC

12. Kakwe miacTMaccChl Ha3BIBAIOT TepMOHJ’IaCTI/I‘IHLIMI/I?
TepMOHJ’IaCTPI‘IHLIC MAacCChI MOJYYar0T Ha OCHOBC IMOJMMEPU3ALUOHHBIX CMOJI. OHu He NEPEXOAAT B HECIIJIABKOC

1 HEPACTBOPUMOC COCTOAHUEC, TIOOTOMY MX CHOBA MOXKHO UCIIOJIL30BATh AJIs IMIPECCOBAHMS. TCpMOHJ’IaCTLI O6J'IaILaIOT
BBICOKUMH BJICKTPOU3OJIAUNOHHBIMHU CBOICTBaMH.

13. Kakwe miacTuyeckrue Macchl Ha3bIBAIOT TEPMOPEAKTUBHBIMU?



TepMopeakTHBHbIE MACChl MOJYYalOT Ha OCHOBE IMOJMKOHICHCAIMOHHBIX cMOJ. OHHM OTIMYAIOTCS TEM, YTO B
MPOIIECCe TPECCOBaHMS TIpU JCWCTBHHM TMOBBIMIEHHBIX Temmepatyp (150-175 rpamycoB) mpeteprieBaioT psf
BHYTPEHHHUX XUMHYECKUX U3MECHEHUI U CTAHOBSTCS HEOOPATUMBIMHU K MEPEHPECCOBAHUIO.

14. Kakumu QHU3NKO-XUMHUIECKUMHU H MEXaHMYECKIMH CBOMCTBAMH 00JIaJaf0T ITaCTMACCHI?

e CpaBHHTEIBHO HEGOIBIION yaenbHbI Bec (0,5-1,8 r/em’)
®  3HAuYUTEJbHAs MEXaHWYECKas MPOYHOCTh ¥ BHICOKHE (PPUKIIMOHHBIE KA4eCTBa
[ ]

ABTOMOOMJILHBIE IKCIIIIYaTAIMOHHbIE MATEPHAIIBI
26. HazoBuTe mpuMepHBIH XUMUYECKUN COCTaB HE(PTH.

Hedts Ha 80% COCTOHT M3 yIrIICBOAOPOIOB PA3INIHOIO COCTABA U CTPOCHUS. B HEl MPUCYTCTBYIOT TakxkKe
COCIMHEHUS, IMEIOLINE B CBOCH MOJIEKYJIe KHCIIOPOJ, CEPY M a30T, HO COJEePIKaHUe 3THX KOMIIOHEHTOB
0OBIYHO HE NPEBHINIACT HECKOJIBKUX MPOLCHTOB.

27. Ilepeuucaure yrieBoJOPO/bI, BXOSIIHME B COCTaB HEPTH.

napaduHbl (IpeAeIbHbIE YTIEBOIOPOIbI)
HadTeHb! (IMKIMYECKUE YIIIEBOJOPO/IbI)
apoMaTH4YeCKHe YIIeBOIOPOIbI

onre(puHbI (HeTpeAeIbHbBIC YTICBOIOPOIbI)

28. Kaxas 0cOOCHHOCTB TIOJIOKEHA B OCHOBY MIEPBUYIHON repepaboTku HeGTH?
PasnmiyHble TeMIiepaTyphl KUIICHUS YTIIEeBOJOPOIOB BXOASIINX B COCTaB HEPTH.
29. Kaxkas ¢pakuusi HeTH Ha3bIBaeTCsi aBTOMOOMILHBIM OCH3UHOM?

CwMmech yrieBoJopoioB ¢ Temmneparypamu kunerus oT 40 1o 200 rpaaycoB Ha3bIBae€TCsl aBTOMOOMIIbHBIM
OCH3MHOM.

30. Kaxas ¢paxmust HeTH Ha3BIBACTCS TU3EITBHBIM TOILTHBOM?

Opaxkius HedTH, U3BJICKaeMas U3 Hee B quamazoHe Temreparyp ot 200 mo 350 rpamycoB, mpencTaBiseT
c000¥ TU3eTbHOE TOIUIHMBO. .

31. KaxoBbI OCHOBHBIE TpeOOBaHUS, IPEIBABISIEMBIC K OeH3UHAM?

ben3unb1 10KHEL:
®  VMeTh ONPEACTICHHYIO HCIapsIeMOCTh B TPEOYIOIIYIOCS IETOHAIIMOHHYIO CTOMKOCTh
e  OBITH B HEOOXOAMMOM CTeTIeHN (PU3MUECKN U XUMUYECKH CTaOMIBHBIMHU
e  00ya1aTh MUHUMAJILHBIM KOPPO3HOHHBIM BO3/I€HICTBMEM HAa METAILIBI
e  HE COJep:KaTh MEXaHUYECKUX NMPUMeEcei U BOJBL.

32. Kakoli mokazaTeib Ha3bIBA€TCS OKTAHOBBIM YHCIOM OeH3MHA?

OKTaHOBBIM YHWCJIOM HA3bIBAETCS YCIOBHBIH IMOKa3aTeNb JCTOHAIIMOHHOW CTOMKOCTH O€H3WHA, pPaBHBIN
MPOIEHTHOMY COJIEpPKaHMIO HW300KTaHa B TaKOM CMECH C TEeNTaHOM, KOTOpas »HSKBHMBAJEHTHA IO
JETOHAIIMOHHOW CTOHKOCTH HCIIBITYEMOMY OCH3UHY.

33. HaszoBure METOBI MMOBBIIIEHNS OKTAHOBOI'O YHCjIa OCH3UHOB.

° BOSﬂeﬁCTBHC Ha XUMUYECKHI cOCTaB OEH3UHOB
L4 BBCJICHUC B COCTaB OCH3HHOB CIICHHAJIbHBIX MTPUCATOK — aHTUACTOHATOPOB

34. Kakoil noka3zareib XapaKT€pHU3yeT CKJIOHHOCTh TOILIMB K OKHCIICHHIO M CMOJIOOOpa30BaHMIO MPU HX
XpaHeHuu?



WHIyKINOHHBIH epro — BEIPR)KEHHOE B MUHYTaX BPEMs, B TE4EHHH KOTOPOTO HCIIBITYEeMbIil OCH3UH B Cpelie
yuctoro kucinopona mnox nasiaenueMm 0.7MIla um mpu temmneparype 100 rpagycoB NpakTHUECKH HE
TIOJIBEPTAETCS] OKUCIICHHIO.

35. Kakumu BemecTBaMu 00YCIIOBICHO KOPPO3HOHHOE BO3eHCTBHE OCH3WHOB Ha METAILIBI?

MUHEPATbHBIE KHCIIOTHI
ICIOYH

OpPraHUYEeCKUE KUCITOTHI
cepa

CEPHUCTHIE COEANHEHUS

36. IlepeuncnuTe OCHOBHBIE TPEOOBAHUS, IPEIABSIBIIEMBIC K TU3EIbHOMY TOILINBY.

Jlu3enpHble TOINBA JOJKHBI:
®  COXpaHATH MOJBIKHOCTH (TEKY4ECTb) 10 BO3MOXKHO 00Jiee HU3KUX TeMIlepaTyp
HMETb OIIPENEIICHHBIE BA3KOCTh U CAMOBOCIIIIAMEHIEMOCTh
OBbITh B HEOOXOAMMOH CTENEHH XUMHYECKH CTAaOUIIbHBIMH
00a1aTh MUHUMAaJIbHBIM KOPPO3HOHHBIM BO3/ICHCTBUEM Ha METAILIBI
HE COJIEPKaTh MEXaHUYECKUX ITPUMECEU U BOIBL

37. Kaxkoii mokasaTelb Ha3bIBAIOT OETAaHOBBIM YHCJIOM JTU3CJIIBHOTO TOoILIMBA?

HeTaHOBLIM YHUCJIIOM HAa3bBIBACTCA YCHOBHBIﬁ II0Ka3aTCjib CaMOBOCIINIAMCHACMOCTH JHU3CJIbHBIX TOIIIIHB, paBHBIﬁ
MNPOLUCHTHOMY COACPIKAHUIO LICTaHAa B TaKOH €ro CMECH C aHB(I)a-MeTI/IJIHa(l)TaJII/IHOM, Ha KOTOpOP‘I nojxy4dacTcsa
TaKoi ke nepuo 3aJ€pKK1u CaMOBOCIINIAMEHEHUA, KaK U Ha UCTIBITYEMOM JIU3€JIbHOM TOIIJIUBE.

38. HazoBuTe MapKu IU3eJIbHBIX TOILIMB U 00JIACTH MX MPUMEHEHHMSI.

e JI - mpu Temnepatypax HapyKHOTO Bo3ayxa 0 u BbImIe
e 3 —mnpu Munyc 20 1 BhIIIE
e A —npu MuHyc 45 U BbllIE

39. HazoBute BUABI ra30BOTO TOILTHBA IPUMEHIEMOTO Ha aBTOMOOWIIEHBIX IBUTATEIISX.
CXMKEHHBIE U CKAThI€ Ta3bl.
40. TlepeyucauTe NPEUMYIIECTBA U HEAOCTATKU Ta30BBIX TOILIHB.

e  OTpOMHBIE IPHPOTHBIE PECYPCHI TOPIOYNX T'a30B M MPOCTOTA JOOBIYH

BBICOKAS IETOHAIIMOHHAS CTOHKOCTh

MIOBBIIIEHUE CPOKa CIIY)KOBI JBUTATENEl MOYTH B 2 pa3a 3a CUET CHIDKEHHS M3HOCA IHUIMHIPO-
MOPIIHEBONW TIpYMNIbl, YMEHBUICHUS KOJMYECTBA OTJIOKEHUH M MNPeJOTBpALllCHHs CMBIBAHUS
MAaCJITHOW IJIEHKU CO CTEHOK LIWJIMHAPOB U KOJIEI]

e  yiy4ieHue paboThl CBeUeH 3aKUIaHus

YMEHBIIIEHUE pacxoja Macia

CHIXEHHE B 3-4 pa3a coJepkaHusl OKUCH YIiiepojia B OTpabOTaHHBIX ra3ax

41. Kakwue dpaxmun HeQTH HA3BIBAIOT CMa309HBIMH MaciamMu?

CMa30YHBIMH MacjaMH Ha3bIBaIOT (pakiuu HeDTH, OCHOBY KOTOPBIX COCTABJISIIOT YTJIEBOJOPOMIBI C
TeMIeparypamu KureHus Boimre 350 rpaaycos.

42. Ha xakue BUIBI OIPA3ICISIOTCS CMa304HbIC Macia Mo Coco0y Mpou3BOICTBA?

®  JIMCTHJUIATHBIC (MOJIYYarOT Pa3rOHKON Ma3yTa)
®  OCTAaTOYHbIE

43. Ha xakue 4eThIpe THIA ACIATCS Macia He()TIHOTO IPOUCXOKACHHUS?



MOTOpHBIE
TPaHCMUCCHOHHBIE
CHeNHaTbHEIC
Pa3IMIHOTO HA3HAUYCHUS

44. Cdopmynupyiite B 00IIEM, BHJIEC IKCIUTyaTallMOHHBIC TPCOOBAHHUS, TIPEIBSIBISIEMbIC K MacliaM.
Macna J0JDKHBI:
e UMETh BO3MOXHO 00Ji€€ HH3KYI0 TEMIIEpaTypy 3acThIBAHHUS W OINpPEICIICHHBIC BA3KOCTHEIC
CBOMCTBa
e OBITH B HEOOXOIMMOI! CTETIeHH (PU3MUECKI U XUMUYECKU CTaOMIEHBIMU
e 00mamaTh MUHUMAJIBLHBIM KOPPO3HOHHBIM BO3EHCTBHEM Ha METAJLIBI
e He CoIep)KaTh MEXaHWIECKHUX MPUMECceii U BOJBL.

45. Kakue TPH 30HBI MOJKHO BBIACIWUTL B IBUI'aTCJIC B 3aBUCUMOCTHU OT YCHOBHﬁ pa60TH macna?

®  BBICOKOTEMIIEPATYPHYIO, BKIIOYAIOUIYI0 KaMepy CropaHusi, oOpalleHHYI0 K Heil MOBEpXHOCTh
JTHUIIA TTOPIITHA ¥ BEPXHIOIO YacTh IUINHPA

e  cpeIHETEeMIEepaTypHYIO, OXBAaThIBAIOIIYI0 BECh IOPIICHb C MOPUIHEBBIMU KOJbIIAMU U MaJIbLEM,
BEPXHIOIO YacTh IIATyHA U CTCHKU LIWIMHIPA

e  HU3KOTEMIIEPaTypHYIO, K KOTOPOH OTHOCATCS 00JIaCTH KOJIEHYAaTOro Baja, KapTepa U T.IL

46. HasoBute BHIBI IPHUCAIOK, BBOAUMBIX B MacIa.

AHTHOKUCIIUTENBHBIE IPUCATKU, MOIOIIUE MIPUCATKH, IPOTHBOM3HOCHBIE MIPUCATKU U JP.

47. Ha3oBuTe OCHOBHYIO (DYHKIIMIO, BBIIOIHAEMYIO IUTACTHYHON CMa3KOM.
YMeHblleHne U3HOCA JieTalei, CHIKEeHHE KOA(GHUIHUEeHTa TPEHHS U 3allIUTa METAIJIOB OT KOPPO3HUH.
48. Ilepeunciure TpeOOBaHUS, IPEABSIBISEMbIC K OXJIaXKJAFOLIIM JKUIKOCTSM IS IBUTATEIICH.

Oxyakaronias >KMIKOCTh J0JKHA 00J1a1aTh:
®  BBICOKOU TEMIIEPATypoOil KUIICHUS
®  BO3MOXHO OOJIBIIEH yIENBbHOMN TEMI0EMKOCThIO
®  HH3KOIl TeMIiepaTypoil 3aMep3aHust
®  ONpEJICIICHHON BA3KOCTHIO

49. JlaiiTe XapaKTepUCTHKY BOJIE KaK OXJIAXK/AIOUICH JKUIKOCTH.

Boaa o0nanaer HauBbICHIENH W3 BCEX MKUAKOCTEH ynenbHOU Teroemkoctbio (4,2 kJDi/kr °C), HH3KON
BA3KOCTBIO, 00€CIeUNBAIOMIEH JIETKOCTh IUPKYISAIMHA B CHCTEME OXJIAXKIEHHS, a TakKe JOCTaTOYHO BBICOKOM
temreparypoit kunenus (105-108 °C mpu nasnenusx 0,11-0,12 MIla B 3aKpBITBIX CHCTEMAX OXJIAKICHHS).
Bopa noctynHa, nenieBa, HEroprO4a, UMEET HEUTPANBHYIO PEaKIHI0 B Oe3BpeIHA AT 300POBbSL.

50. Yem oOycnoBieHO 00pa3oBaHHE HAKUIU B CHUCTEME OXJIQXKICHHS JIBUTATENS MPH HCIIONIG30BAaHIH BOIBI
KaK OXJakJaromen >KUIKOCTH?

O6pa30BaHI/IC HaKHWIIN 06YCJ'IOBJ'ICHO KECTKOCTBIO HpHpOZ[HOﬁ BOJKBI, T.C. HAJIMYHUEM B Hel PACTBOPCHHBIX cojei

KaJlbllsi M MAarHus. C TeueHueM BpPEMECHNU JOTU COJIM, HU3MCHAA CBOM XHWMHUYECKHUI COCTaB, CTAHOBATCA
HEPACTBOPUMBIMHU U OTKIIAABIBAIOTCA B BUAC CJIOA HAKHIIH.

Hcnoab3oBanue OGHBO‘!HLIX, YIJIOTHUTEJIBbHBIX U 3JICKTPOU30JAIIHOHHBIX MAaTEePHAJIOB

OOuBOYHBIE MaTepuaibl IPUMCHIIOTCA AJId U3TOTOBJICHUA NOAYHICK U CITMHOK CI/IZIGHI/Iﬁ aBTOMOOMIIS U BHyTpeHHeﬁ
O0OMBKM KaOUH U KY30BOB. Ot kauecTBa OOMBOYHOI'O Marepuajia 3aBUCAT BHEIIHHI BUI aBTOMOOUIISL ¥ €T0
CTOUMOCTE. OT MIPOYHOCTH, BJIACTUIHOCTU U HM3HOCOCTOMKOCTH OOHMBOYHBIX MaTepHraioB 3aBUCUT CPOK UX CJ'Iy)K6I)I.

Tpe6OBaHI/IH, NpEeaABABIACMBIC K 0OHMBOYHEIM Marcepuajam:



* MEXaHU4YeCKast MPOYHOCTE;

* 3JJACTUYHOCTb;

* I3HOCOCTOMKOCTE;

* HEBBICOKAsI CTOUMOCTb;

* 5CTETHYHOCTb,

* CTOWKOCTPH K BO3ACHCTBHIO IBUTH, TPS3H, HEQTEIPOIYKTOB.

B Hacrosmee BpeMs 11 0OMBKH aBTOMOOWIIEH MIMPOKO MCHOIB3YIOTCS KaK CHHTETHIECKHUE MaTEPHaIIB, TaK U
HaTypalbHbIE, HallpUMep, TKaHb «[ OpbKOBUaHKa» (MONyIIEpCTAHAs), TApyCHHA U Ap. B kadecTBe 00MBOYHBIX
IUICHOYHBIX MaTEpHaJIOB HCIOIb3YIOT HOIMBUHANXIOpUAHEIE IeHkH THia 0,4 u 0,4T.

J1ist OOMBKH CH/ICHHH M CIIMHOK TPY30BBIX aBTOMOOMJICH 1 aBTOOYCOB MPUMEHSIOT A€PMATHH, TSKCTOBUHHUT U
aBTOOMM.

[Ipu oTaenke JIErkOBBIX aBTOMOOMIICH MOXKET HCIIOIB30BATHCS HATypallbHAS M UCKYCCTBEHHAS Koka Turos 600/60,
750/30-20E u 450/30-40.

YI0THUTEIBHEIC U MPOKJIaI0OYHBIC MaTCPUAJIbI IIPUMCHAIOT HA aBTOMOOMIIE JJI YIJIOTHEHU S HCTIOABUXKHBIX U
IIOJABHXKHBIX CO€[[I/IHCHI/II71, 3alIUTHI arpe€raToB OT MonagaHus B HUX NbUINA U I'PA3U. Ot HaJCXKHOCTH
YIUIOTHUTCIIbHBIX MATCPHUAJIOB 3aBUCAT pacX0J CMa309YHbIX MATCPUATIOB, SKCILTyaTallUOHHBIX )KI/IZ[KOCTGﬁ, CpOKHU
CJ'Iy)K6BI 1 0€30TKa3HOCTh arperaTtos.

TpebOoBanus, NpeabsBIIEMbIE K YIUIOTHUTEIBHBIM MaTepHaaM:

®  °* YIPYIOCTb;

®  * BBICOKAs IIPOYHOCTH HA CXKATHE;

®  * TEPMOCTOMKOCTB;

®  * CTOMKOCTH K BO3JIEHCTBHIO HEPTEMPOAYKTOB U ra3os;
® ¢ U3HOCOCTOMKOCTb.

B kagecTBe npoKIaf0YHOTO MaTepHaja UCIOIb3YIOT XUMHUUECKH 00paboTaHHy0 Oymary, MpoKiIaJodHbIi KapToH,
neprameHT, pudpy, npobky, acbect, BOWIOK, pe3nuHy, MapoHUT. B mocienHee BpeMs CTainu NPUMEHSTh B KaueCTBe
MPOKIIAIOK B Ky30BaX aBTOMOOHIIEH HOBbIC CHHTETHYECKHE MaTepuaibl (Hanpumep, eHonommyTuieH [1113-2),
HETKaHbIe MaTepHalbl U3 JIyOsHBIX BostokoH (800J1, 920P, 1200JIP) u mp.

B xauecTBe yIUIOTHUTENILHBIX MaTEPHAJIOB UCIIONB3YIOT GOUIOK, acOecm, OXiCYm, NeHbKY, MKAHb, NPONUMAHHYIO
pe3uny, apmMuposanHyio pesuny. Jljis U3TOTOBIEHUS CaJbHUKOBBIX YIUIOTHEHHH 3TH MaTepHajbl HCIIOIB3YIOTCS KaK
OTJIENIBHO, TaK U B COYETAHUU APYT C APYTOM.

OJeKTPOU30IIAMOHHBIE MATEPHANbL: IACTMACCHI, PE3UHBI, 2JIEKTPOU30JISIIHOHHBIE JIAKH, PACTUTEIIbHBIE Macla,
(hubpa, 500HNT, Ta-KOTKAHH, TEKCTUIIHHBIE JICHTHI, H30JISIIMOHHAA Oymara, 3IeKTPOTeXHUYECKUH KapTOH, U30JICHTA,
CITIOJTA ¥ LEJIBINA PAJl CHHTETHIECKUX MaTepHaIoB, — UCIIONB3YIOT B 3JIEKTpoobopyaoBaHnu. OHHU JOJDKHBI
001agaTh MEXaHMYECKOW BRICOKOW MPOYHOCTHIO, TEIUIO- U BIATOCTONKOCTHIO.

Pe3unsbl

1. Yro Ha3pIBaeTCs Pe3NHON?
Pesnna — mpomykT mepepaOOTKHM TpH MOBBIIIEHHON TeMIepaType CMeCH, COCTOSAIIEH M3 KaydyKa, Cephl H
crHenuaIbHBIX J00ABOK.
Pe3nHBl — macTMacchl € PEIKOCETYATOW CTPYKTYpOW, B KOTOPBIX CBSI3YIOIIMM BBICTYNAeT MOJIMMED,
HaXOJIAIIANCS B BRICOKORJIACTUYHOM COCTOSIHHU.
2. TlepeuynciuTe 0OCHOBHbIE KOMIIOHEHTHI Pe3UHBI.
HarypanbHblii Ui CHHTETUYECKHUM KaydyK, cepa.
3. Kakoii npouecc Ha3pIBaeTcs1 ByJKaHU3anueii?
BynkaHu3anueil Ha3bIBaeTCS XUMHUYCCKOE CBSI3bIBAHUE MOJICKYJI Kaydyka ¢ aromamu cepsl (140-150 rpamycos).
4. C xaxoii HeJIbI0 B COCTAB Pe3MHBI BBOISAT:
a.  KpacHuTeJu — JUIsl IPUJIAHUS] OKPACKU
b. mmactudukaropsr — s obnerdeHus GopMoBaHHs
C.  aHTHOKHUCIUTENU — AJIS 3aMEeJJIEHUS IPOLIECCOB CTapEHUs



d. mopoo6pa3zoBaTenu — ISt H3TOTOBJICHUS TOPUCTHIX TyOUaTHIX PE3HH.

5. Uro Ha3bIBaeTcs ChIPOii pe3uHoil

CeIpas pe3nHa — HE ITOJIBEPTaBIIAsCS BYJIKAHH3ALWN MEXaHHYECKas CMECh KaydyKa, Cephl, HANOJIHHUTENCH u
JIPYTUX WHTPEIUCHTOB.

6. C kakoii HeJIbI0 MPOBOJAAT APMUPOBAHHE PE3HHOBBIX U3AeTU?

Jns yBenmWYeHWs MPOYHOCTH [eTajedl W3 pEe3WHBI IOCIEeIHSS COBMENIACTCA C apMaTypodl — TKaHSIMH,
MPOBOJIOYHBIMU KapKacaMH, METAJUINYECKON OTIETKOM U T.II.

7. Kak u3MeHSIIOTCSI CBOICTBA Pe3UHBI B 3aBUCHMOCTH OT TeMIePaTyphI?

C NOHMKEHHEM TeMIIepaTyphl PE3UHBI MPEJesl IPOYHOCTH PACTET, a MIACTUIHOCTH MaJacT.
8. Kakmue npoueccsl, Npoucxoasiiue B pe3nHe MPHHATO HA3BIBATh cTapeHneM?
CrapeHue — COBOKYITHOCTb BCEX M3MEHEHHUH, NPOUCXOIAIINX B PE3UHE B IPOLECCE JUINTEIBHOTO OKUCIICHUSI.
9. Kak U3MeHSAIOTCSl CBOMCTBA Pe3MHbI OT KOHTAKTA € KUAKOCTSAMH ?
e  BOJa B TCUCHHUE JIMUTEILHOIO BPEMEHH HE OKa3bIBaeT 3aMETHOTO BIIMSHUS Ha CBOWCTBA PE3UHEI
e OT JJIMTEIBHOTO KOHTAaKTa C HE(TENPONYKTaMH PE3MHOBBIC HM3IEIHS HAMHOTO YBEJIHUYUBAIOTCS B
o0BeMe, Y HUX YMEHbBIIASTCs IPOYHOCTb, SIMACTUYHOCTD U TBEPIOCTS.

JlakokpacoyHble MaTepHAJIbI

1. a5 4ero mpegHa3Ha4YeHbI JJAKOKPACOYHbIE MATEPUAJIBI?

JlakokpacoyHble MaTepuajbl INPEAHA3HAYCHBI Ui HAHECCHUS Ha MOBEPXHOCTb COOPYXKEHHH, CTPOCHHIA,
ABTOMOOWJICH M OTACNBHBIX ACTaleil TOHKOW CIUIOIIHOW MOKPOBHON IUICHKH, KOTOPYIO IIOCJIE COOTBETCTBYIOIICH
00pabOTKM NIPUHATO HA3BIBATh JJAKOKPACOYHBIM MOKPBITHEM.

2. Kakum Tpe0oBaHHSAM /10JLKHBI 0TBEYaTh JAKOKPaCOYHbIe MOKPBITHS ?
a. IIPOYHO CBSA3BIBATHCS C OKPAIINBAEMOU IOBEPXHOCTHIO, T.€. HIMETh BBICOKYIO ar€3HIO;
b. o6mamate BO3MOXHO GoOJiee BBICOKOW MPOYHOCTBIO, TBEPAOCTHIO W  HEOOXOMUMOU
9JIACTUYHOCTHIO;
C. 0 BO3MOXXHOCTH MEHBLIC MNPOITYCKATh BJiary, Imapbl )KI/I[[KOCTCﬁ, ra3bl, COJTHCYHBIC JTYYHU U HE
W3MEHSITh CBOUX CBOMCTB I10]1 IeHICTBUEM TI€PEYHCIICHHBIX (PakTOpOB;
d. B cilydae MOBPEXACHHMS JIETKO BOCCTaHABIMBATBCS;
€. B BHJAY MacCOBOTO HCIOJIb30BAHUS OBITh JCIIEBBIMH.
3. TlepeuncauTe OCHOBHbIE KOMIIOHEHTHI JIAKOKPACOYHBIX MATEPHAJIOB.
®  IUIGHKOOOpa3oBaTesn
pacTBOpHUTENH
IIMI'MECHTBI
pazbaBuTenu
IUIACTU(UKATOPHI
o CHKKAaTUBbI
4. Ha3zoBuTe NpeMMYyIIeCTBA U HEAOCTATKH MACJISTHOTO MOKPLITHSI.
IIpeumymiecrsa:
e  BBICOKAs aAre3us
e  xopoumias aTMOC(HEepOCTONKOCTh
e  QoJbIIast AIACTUYHOCTD
®  HEPaCTBOPUMOCTH B HEPTENPOAYKTAX
Henocratku:
° HU3KasA CKOPOCTH BbICBIXaHUA
e  OTCyTCTBHE Oiecka
5. Kakue Kpacku Ha3bIBaIOTCS HUTPOIMAJIEBbIMH?

CycleH3un U3 HUTPOJAKOB M TOIO WJIM MHOTO NMUTMEHTA HA3bIBAIOTCS HUTPOIMAJIEBBIMH KpacKamu, a Yaile
BCETO — IIPOCTO HUTPOIMAIISIMH.
6. Ha3zoBuTe mpeMMyIecTBa M HEAOCTATKH HUTPOIMAJIEBBIX MOKPBITHH.
IIpeumymiecrna:
®  CIIOCOOHOCTBH OBICTPO BHICHIXATh
e  Jl0CTaTOYHas TBEPIOCThH
e  xopoumii oyeck

HToroBoe TecToBOE 3aJaHUE IO KYpPCY IMCIUIIJIMHBI:

1. /Tna kpucmanauueckozo cocmosaHus 6euyecnea XapaKkmepHel ...
(HECKOJILKO BapWAHTOB OTBETA)



a) KOBKOCTb;

0) HaMYMe AATLHETO TOPSAKA B PACIIOIOKEHUN YaCTHIL;
B) aHU3OTPOITNS CBOICTB;

T') BBICOKAs! AJIEKTPOIIPOBOHOCTH;

2. Cnocobnocms mamepuana conpomueiamsca 6HeOpeHuIo 0pyz2020 doee
meepoozo mena HA3bI6AEMCA. ..
a) MPOYHOCTHIO, 0) YIPYTOCTHIO,
B) BA3KOCTBIO, T) IIAaCTHYHOCTHIO.
) TBEPIOCTHIO;

3. CmpyKkmypa 3a36meKmuuecKozo 6e1020 4yZyHa npu KOMHAmMHOI memnepamype cocmoum
a) u3 nene0ypuTa U IEPBUYHOTO [IEMEHTHUTA;
0) u3 nepiuTa, eaeOypuTa 1 BTOPUIHOTO IEMEHTHTA,
B) M3 TIEPJIUTA U BTOPUYHOTO IIEMEHTHTA;
T) U3 MEPJINTA U [IEMEHTHTA;
) U3 NepIInTa;

4. T'oMozeHU3UPOBAHHBLI OMIICUZ CINATIET RPOBOOAM HPU MEMREPAMYPAX ...
a) 160-1800C, 6) 800-9000C,
B) 750-7800C, r)1100-12000C, x) 660-6800C.

5. Onmumanvuana memnepamypa 3axanxku cmanu Y13 cocmaensem...
a) 9000C, 6) 7700C,
B) 8700C, 1) 7270C, 1) 10000C.

6. Cmpykmypa, nonyuyaemas nocie 3aKaiKu U cpeoHezo OmnycKa:
a) TPOOCTHUT OTIyCKa, ©0) OCTATOYHBIA ayCTCHHMT,
B) COPOUT OTIYCKa, T') MapTEHCUT OTIIyCKa, 1) IepJIUT.

7. Teepoocme HU3KOY21€POOUCHION CIATIU MONCHO NOBBICUMD. ..
a) 3akankoit TBY, 0) OTKUTOM,
B) 00BEMHO# 3aKaJIKOii, T') HOpMaIu3anuei,
1) ieMeHTanuei u 3akankoii TBY.

8. Ocnosnbie npeumyuiecmea mumaHogylx cniaA6o6:
a) BBICOKHE ITPOYHOCTD U BS3KOCTD;
0) BBICOKAs XJIaIOCTOHKOCTh, XOpOLIne aHTU(PUKIIMOHHBIE CBOICTBA;
B) BBICOKAs ’KapOCTOWKOCTb, XOPOIIINE JTUTEHHbBIE CBOICTBA;
T) Xoporrasi 00padaTeIBAEMOCTh pe3aHIEM;
) BBICOKas! y/iebHast POYHOCTh M KOPPO3HOHHAS CTOMKOCTB.

9. Cmabunuzamop 6600sam 6 cOCMA8 NAACMMACC:
a) JUIsl 3aIIUThI MOJMMEPOB OT CTAPEHHUS;
0) oI yMCHBIIICHHS YCaIKH;
B) U1 (hOpMUPOBAHUS TPEOYEMOH CTPYKTYPHI MaTepHaa;
T) JUI TOJy4eHUs TpeOyeMOH CTeIeH! KPUCTAJUIMIHOCTH;
) JUTSL IOBBIIICHHS TPOYHOCTH.

10. Ocnosnbvimu memooamu noyUeHUA ROPOWKA JHceNne3qa AGAAIOMCA:
a) pa3MoJ B IAPOBBIX MEIBHUIIAX U JCKTPOIU3 PACILIIABa;
0) MeTO UCTTapeHUs — KOHJICHCAIIUU U [ICHTPOOEIKHOE PACIIBUICHHE;
B) MEXKPHUCTAJUITUTHASI KOPPO3HA U pa3MOJI B BUXPEBBIX MEIBHUIIAX;
T') pacIblICHHUE PacIllaBa M BOCCTAHOBJICHHUE OKCHIOB JKeJie3a,;
) BJIEKTPOJIN3 pacTBOPOB U TepMoan(Py3noHHOE HACBIIIICHHE.

11. BvicokoxkauecmeeHnHble cmanu U CHAIU C 0COOLIMU CEOUICINEAMU GbINAGIAIOM 6:
a) MapTEHOBCKHUX TeYax, 0) TOMEHHBIX TIeYax,
B) KHCIIOPOJHOM KOHBEPTEpE, T') SJIEKTPOIIeTax.

12. Cnocobnocmov memannog nepedasams menjio om 6ojiee HAZpPemMbIX K MeHee HAZPEnbIM Y4acmKam menda
Ha3zvlgaemcs:
a) TEeIJIONPOBOJHOCTHIO, ©) TETUIOBBIM PaCIIUPCHHUEM,
B) TETNIOEMKOCTHIO.



13. Cnocobnocms memanna npu Hazpesanuu RO2OUAMb ONPEOEIEHHOE KOJIUYECIE0 Menld HA3bl8aAemcs:
a) TEIJIOBBIM paclIMpeHneM, 0) TeII0EeMKOCThIO,
B) TEIUIOIPOBOAHOCTEIO.

14. Cnocobnocmp memannog yseauuusamucs 6 paamepax npu HAZpeeanuu U YMEeHbULAmMbCs npu
OXN1adCOeHUN HA3bLBAIOM :
a) TEIUIOTIPOBOIHOCTHIO, 0) TEIIOEMKOCTBIO,
B) TEIJIOBBIM pacUIMPEHHEM.

15. Ceoiicmeo memanina npomueoCmMosmsy yCmaniocmu HA3bl8aAemcs:
a) BEIHOCIIUBOCTHIO, 0) YCTaJIOCTBHIO,

B) YIPYTOCTHIO.

16. Cnocobnocms mamepuana 60cCmanasIu8amy REPEOHAUATLHYIO YOPMY U Pa3mepbl NOCIe NPEKPALeHUA
oeiicmeusn Hazpy3Ku HA3bI6ACMCA:
a) YyIpyrocThio, 0) yCTaOCTHIO,
B) BBIHOCJIHBOCTEIO.

17. Teepowtit pacmeop enedpenus y2nepooa 6 o-yuceje3e HaA3bleACMC:
a) peppur, ©0) meMeHTHT,
B) ayCTCHHUT, T) IIEPIIUT,
) neneOypurT.

18. Teepowtit pacmeop enedpenus y2nepooa 6 y-icenesze Ha3vleaemc:
a) mepaut, 0) ayCTEHWUT,
B) IIEMEHTHT, T) (heppur,
n) neaeOypur.

19. Xumuueckoe coedunenue ycene3a ¢ y2iepooom HA3bl8AeHICa:
a) ¢pepput, ©0) mepiaut,
B) IEMEHTHUT, I') ayCTCHMT,
n) neaeOypur.

20. Yyzyn, ucnonv3yemulit 011 nepedena na cmaiv, cooepryicum 4,0-4,4%C, oo 0,6-0,8%Si, oo 0,25-1,0% Mn,
15-0,3% P u 0,03-0,07%sS, nazvrieaemcs:
a) OenbIi, 6) npenenbHEI,
B) IUTEUHBIH, T') CEPBIil.

21. Mexanuueckasn cmech peppuma u yemenmuma, cooeprycawian 0,8 % yznepooa, nazvieaemcsn:
a) nenedypur, 0) dheppur,
B) IEPJIUT,  T) ayCTEHHUT.

22. Mexanuueckas cmecy aycmenuma, cooepicauwian 4,3 % yznepooa, naszvieaemcs.
a) mepiur, 0) nenedypuT, B) ayCTEHUT, T') heppur.

23. Jlecupyrouwgue r1emenmal uysyna:
(HECKOIIbKO BapHaHTOB OTBETA)
a) xpoM, O) HHWKellb, B) TUTaH,
r) cepa, na) hocdop, €) Menb.

24. Beeoenue 6 ycudKuii cniae paziudHvlX 000a60K XUMUUECKUX INEMEHM 08 011 NPUOAHUSA CHIABY 0 COObIX
CB0IICME 3a cUem U3MEHEHUs €20 6HYMPEHHE20 CMPOEHU, HA3bI8AEM CA:
a) JIeTUpoBaHne, 0) MOAN(HUIIMPOBaHHUE, B) padTHUPOBAHHE.

25. Ouucmka cniagog om HEHYICHBIX U 6PEOHBIX NPUMeECell HA3bIGACHICA:
a) papuHHUpOBaHME, 0) IETHPOBAHHE, B) MOTUPHINPOBAHIE.

26. Bpeonvie npumecu 6 cmanu:
(HeCcKObKO 8apuanmos omeemos)
a) dpocdop, 6) mapraner,
B) cepa,  T)XpoM,
1) Ta3bl (a30T, KACIOPOJ, BOAOPO).

27. Yxkazamo mapxu yznepooucmoix cmaneii:
a) ¥7,V8, Y8I, V10, 6) XBCT,
B) 9XC, r) 155XB, 18XT, 25XI'M.



28. Ilpoyecc mepmuueckoii 0opadomku, npu KOMOPoOU cMmaisb HaAzpesarom 00 ONMUMATILHOL HeMnepamypbl,
8bL0EPIHCUBAIOM NPU IMOTL MeMneEPamype u 3amem ObICIPO OXTAHCOAIOM NPU IMOIL memnepamype u 3amem
ObICMPO 0XNAHCOAIOM C UeTIbI0 NONYYEHUs HEPABHOBECHOI CIPYKMYPbl, HA3bI8ACHICA:

a) OTKWT, 0) 3aKaika,
B) tn(dy3HOHHBII OTXKUT, T) TIOJHBINA OT/KHT.

29. Ocnosnbie napamempol 3aKanKu:
(Heckonvko eapuanmos omeemos)
a) CKOpOCTb HarpeBa, 0) CKOPOCTh OXJIAKICHHUS,
B) TeMIepaTypa, T') BpeMsI BBIICPKKH, 1) JaBJICHHE.

30. Cpeonuit omnyck npouszeooumcsa npu memnepamype:
a) 150-2500C, 6) 300-5000C,
B) 200-3000C, r) 350-6000C.

31. Jlumeiinvie anomunuegvie cniagwl:
a) AJI2, AJI4, AJ19, AJI13, 6) M1, M2, M3,
B) JIC59-1J1, JIMu58-22.

32. ZKapocmouikuii uyzyn — uy2aip — cO0EpHCUm ailOMUnUuA:
a) 15 %, 6)20 %,
B) 10 %, 1)25 %.

33. Teepoas nosepxnocmuas KopKka, COCIOAUAsL U3 UEMEHMUMA, 00PA306A6ULEZ0C HPU JIUMbE CEPO2O
uy2yHa 6 MemaaaudecKue opmol, HaA3bI6ACMC:
a) omxwr, 0) Oenu3Ha,
B) 0TO€N, TI) OTIMBOM.

34. Ilnacmmaccol — 3mo uCKyccmeeHHble MAmMepudibl, 0CHOBOI KOMOPBIX AGIAIOMCA:
a) MOHOMEpBI, 0) 3J1aCTOMEPHI,
B) MOJIUMEPBHI.

35. K zazonanonnennvim naacmmaccam OmHoCAmca jezKue naacmmaccsl
(HECKOJIBKO BApHAHTOB OTBETOB)
a) monuKapOOHaThl, ©) MEHOIIACTHI,
B) MOJIMUMHU/IBI, T') HOPOIUIACTEHI.

36. Jluneiinvie 0eghekmol, umerousue RPOMANCEHHOCHLL MOLKO 6 00HOM HANPAGIEHUU U IUAIOUIUE HA
dopmuposanue npouHOCMHBIX CE0TICHIE MEMATN08, HA3LIGAIOMCA. ..
a) IUCIIOKAIMSIMH;
0) nedexraMu KPUCTAITUIMUECKON PEIIeTKH;
B) MOBEPXHOCTHBIC Ae()EKThI KPUCTATUIMIESCKOM PEIICTKH;
T') BUHTOBBIC JUCIOKAIUH;

37. Cnnaeé cuumaemces MemaniudecKum, eciu €20 OCHO8y COCmaeiaAiom memaiiludecKue KOMnonenmabl
cebvluie:
a) 50%, 6) 70%,
B) 67%, r) 80%.

38. Ilpu pacmeopenuu Kkomnonenmos opyz é opyze 00pasylomcsa meepovie pacmeopbl:
(HecKo1bKo sapuanmoe omeema)
a) 3amelieHust, 0) BHEAPEHUS,
B) KOJUIOHTHBIE, I') UCTHHHBIEC.

39. Yepnwtii cnnae c codepacanuem yziepooa oonee 2,14%, oonadarouguii ROHUICCHHOT meMnepamypoil
RNAGNEHUA U XOPOUWIUMU TUMETIHBIMU CEOUCMBAMU, HA3bIBACHICAL. ..
a) yriiepoJuCTOM CTalbio, 0) CepbIM YyryHOM,
B) YYT'YHOM, I') KOBKUM YYT'YHOM.

40. 3nauumenvnan uacmo 6bINNAGAAEMOU CHIATIU NEPENIABACICIA NO
Kaccuueckoil cxeme:
a) pylla — Yyr'yH — CTaJb;
6) OeJiblii UyryH — KOBKHI UyTyH — CTaJIb;
B) pyZa — KOBKHH YYTI'YH — CTaJIb;
T) pylla — CepbIid YyT'YH — CTalb.



41. Kakue mapxu cepuix uy2yno6 UCROIBIYIOMCA 0151 U3ZOMOBIEHUs demaiell, padomaiouiux npu
HOGBIUEHHBIX CHIAMUYECKUX U OUHAMUYECKUX HazZpy3Kax?
a) Cu 20, 6) Cu 40,
B) Cu 10, Cu 15, 1) Cu45.

42. Kakue KoMnonenmul UCnOIL3YIOMCA 0J151 IE2UPOGAHUSA CEPBIX UY2YHOE8, PADOMAIOWUX RPU HOBGBILUEHHBIX
memnepamypax? (Hecko1bKo eapuanmos omeema)?
a) XpOM U HHUKEJIb, 0) MOJHOICH,
B) aIIOMHUHHUH, T') XpOM, HUKEIb, aTFOMAHUH.

43. Kakout zpacpum sensemcs menee cuibHbIM KOHUECHMPAMOPOM HARPANCEHUIL?
a) MapOBHUIHEIH, 0) INIACTHHYATHIN, B) XJIOMbEBUIHBIN.

44. Cnnae cucmemot Fe-C-Si, codepicawuii ¢ kauecmee npumeceit mapzaney, gpocghop, cepy nasvigaemcs:
a) CepbIM YyT'YHOM, 0) OTOSIIEHHBIM YyTYHOM,
B) KOBKUM YyT'YHOM, T') BBICOKOIIPOYHBIM YyT'YHOM.

45. Yyzyn, 6 Komopom gecw y2nepoo uiu e2o 601buian 4acmy HAX00UMcs é
CB0OOOHOM COCIOAHUU, 8 6U0€ NIACMUNHYAMO20 Zpaduma, HA3bIEACMCA:
a) KOBKUM, 0) OebIM,
B) CEPBIM, T') TOJIOBUHYATHIM.

46. OmauuumenvHoil 0COOEHHOCHBIO 6bICOKONPOUHO20 YYZYHA AGTAIOMCA €20 6bICOKUE MEXAHUYECKUE
ceoiicmea, 00ycno61eHHble HATUYUEM 8 CMPYKIYpe:
a) ITACTUHYATOTO rpaduTa, 0) MapoOBUAHOTO IrpaduTa.
0) XJIONLEBUIHOTO, T') IEMEHTHTA.

47. Cnnaevl medu, 6 KOMOPLIX 2/IAGHBIM JIEZUPYIOULUM ITEMEHMOM AGTACHCA YUHK, HA3bIGAIOMCA:
a) matyHu, 0) OpoH3HL,
B) JISTUPOBAHHbIE JIATYHHU, T) METHO-HUKEJICBBIC.

48. Cnnaevt medu c 01060Mm u Opy2umu InemeHmamu HA3vl6aAOMCa:
a) natyH, 0) OpOH3HL,
B) OJIOBSIHHBIE OPOH3HI, I') MEHO-HUKEJICBBIE.

49. Ykarcume mapku 1umeiinvix MazHUEGbIX CHIABOG:
a) MJI1, MJI2, MJI3, MJI4, MJI5, MJI6;
6) MAI, MA2, MA3, B) MAS, MAS;.

50. Ykasieume mapku scapocmonkux cmaeil. (HeCKOIbKO 6aApUAHMO8 OMEemoa)
a) 40X9C2 u 40X10C2M, 6) 12X18HIT, 36X18H25C2;
B) 10X13CIO, 08X17T, 1) 12XIM®, 25X1M1®.

51. Ykasicume mapku scaponpounvix cmaeil.
a) 12X18HIT, 36X18H25C2, 6) 10X13CIO, 08X17T,
B)I15X1IM®, 11X11H2B2M®, r) 15X12BHM®, 18X12BHE®P.

52. Ykasicume mapKy cneuennozo aiioMuHuE8020 Cniasda.
a) AMr, AMu, 6) AK6, AKD;
B) CAII, CAC, r) AMr5IIL.

53. Cuﬂymunamu HAa3svlearomcsa ajiromMmuHuesnle Cnjiiaebl CUCHIEMbL?
a) Al - Si, 6) Al - Si — Mg,
B) Al— Cu, 1) Al - Vg - Zn .

54. Ykasicume mapku numeitHbIX MUMAHOBHIX CHIAB06 (HECKONLKO 8APUAHINOE OMEEMO08)
a) BT14, 6) BTS5JI, BT14J1,
B) BT5-1, r) BT3-1JI;

B nmnpomecce mM3ydyeHMs ~ IMCHMIUIMHBI  y4damuecss npuoOperaior ol0mme H
npogecCHOHAIbHbIE KOMIIETCHINH.

6. IlepeueHb MaTepuaJOB, 000py10BaAHHS U MHGOPMAIIMOHHBIX HCTOYHUKOB,
HCNOJIb3yeMbIX B ATTEeCTAIlUN
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