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OO0mme nos1okeHus.

KoMIIEKT KOHTPOJIBHO-OLICHOYHBIX CPEICTB MpEAHA3HAYEH JUJIi KOHTPOJISI U OLEHKH
3HaHUN U yMeHUH ydamuxcs no qucuumiuHe OI1.04 Marepuaiibl v U3€a1s Ha CIIELUAIbHOCTU
08.02.08 MoHTax U dKCILTyaTanus 000pyA0BaHUS U CUCTEM Ta30CHAOKECHHUS.

1. KoHTpoJib 1 oueHKa pe3yJIbTaTOB 0CBOCHHS M CHHUIIJIMHBI.

KouTpoinr u oleHka pe3ylnbTaToB

OCBOCHHA JUCHUITIIMHBI OCYIICCTBIIACTCA

npernojiaBaTesieM B Mpollecce MPOBEACHUS JTa0OpaTOpHBIX padoT, TECTUPOBAaHUS, a TaKXKe
BBIMIOJTHEHUS 00YYarOIMMHCS UHIUBUAYATbHBIX 3a/IaHUN, IPOEKTOB, UCCIIEI0BAaHUI.

Pe3ysabTarsl 00yyeHus
(0CBOEHHBbIE YMEHMHsI, YCBOCHHbIE 3HAHMS)

®opMBbI M METOAbI KOHTPOJIS ¥ OLleHKH
pe3yJabTaToB 00y4YeHHsl

1 2
Ymenun:
BBIOMpATh MaTepHajabl U COPTAMEHT TpyO Ui | DKCHEepTHAas OLIEHKAa 3alluThl J1aOopaTOpHOU
ra3onpoBO/IOB, HCIIONB3YS HOPMAaTUBHO- | pabOTHI

CIIPaBOYHYIO JIUTEPATYPY;
OIpeNeNIATh 10 BUY PELIETOK Ha3BaHUE MeTaila,
OIIPEENATh MEXaHUYECKHE CBOWCTBA METAUIOB C
UCIOJb30BaHUEM  CHOPAaBOYHOM  JIUTEpPaTyphl,
IIPOBOAUTH UCIIBITAaHUsI 00Pa3LIoB;

OINpENeNIATh MApKH UYTyHOB II0 CIPaBOYHOMU
JUTEpaType;

ONpeNeNIATh MapKu CTajlld [0  CIPaBOYHOMU
JUTEpaType;

OTpeNeNIATh CTaJUU TEPMUYECKOM 00paboTKu
CTaJlu 1o rpadukKy;

OTIpEJIeNIATh MAapKU LIBETHBIX METAUIOB M CIIaBOB
II0 CIIPAaBOYHOM JINTEPATYPE;

OHpC)ICHﬂTB HA3HAYCHHUC KOMITIO3UTHBIX
MaTepHaos;

OHpC)ICHﬂTB HaA3HAYCHUEC YHJIOTHI/ITGJ'IBHBIX,
TEePMETU3UPYIOIIUX,  KJESIINUX, H30JIUPYIOIINUX
MaTepHaoB.

3Hanusa:

MaTepualibl, HCHOJb3yeMble JJIsI W3TOTOBJICHUS
TpYO U CPEe/ICTB KPEIUIEHHS;

CBOWCTBA METAJUIOB, CTPOEHHE METAJJIOB, METO/IbI
X UCIBITaHUI;

BUJIbl UYTYHOB, BIIMSIHUE TIpUMeECEN Ha CTPYKTYpY U
CBOMCTBA YYT'YHOB, MApKHPOBKY;

COCTaB YIJIEPOJUCTBIX M JIETHPOBAHHBIX CTaJlei,
BIIMSIHAE NIPUMECEN U JIETMPYIOLIUX JIEMEHTOB Ha
CTPYKTYpY U CBOICTBA CTaIl, MAPKUPOBKY;

BUJIbI TEPMUYECKON 0OPaOOTKH CTaIH;

CBOMCTBA M 00JacTh MNPUMEHEHUS I[BETHBIX
METAJUIOB U CILIaBOB, MAPKUPOBKY;

BUJIbl, OCHOBHBIE CBOICTBA U 00JIaCTh NMPUMEHEHHUS
KOMIIO3UTHBIX MaTepHasoB;

BUJIbI, OCHOBHBIE CBOWCTBA U 00J1aCTh PUMEHEHHUSI
YIJIOTHUTENBHBIX, T'€PMETU3UPYIOIINX, KIEAIINX,
M30JIMPYIOIINX MaTepUATIOB

TecToBble 3amaHusi, KOHTpOJIbHAas paboTa,
YCTHBIN 3K3aMeH

KonrtpomsHast pabora, JKCHepTHas OIEHKA
3alIUThI T1a0OpaTOPHOI paboThHI

TecToBbI€ 3a/1aHMs, YCTHBIN YK3aMEH

ITocne HU3YYCHUA TEMBI 110 JUCHUIIIIMHC MEPE] YHAIIUMUCA CTaBATCA YCTHBIC BOIIPOCHI




OL[GHKa 3a OTBCTHI BBICTABJIACTCA B XXypHaJl
3. Cozep:xaHue BONPOCOB H KPUTEPHEB MO TeMaM

Ne Ne
3aHs HaumeHoBaHue pa3jenos, Bonpockl 1o u3y4eHHBIM TeMaM
THI TeM, JJa00paTOPHBIX U
NMpaKTHYeCKUX padoT
1 2 4
Paznen 1. dusuko-xumMudeckue
CBOICTBa MaTepHaIoOB
Tema 1.1 1. Yro u3yuaer HayKa METaJUIOBEJICHHE
Kpucranmmueckoe ctpoeHue 2. Uro takoe merayuorpadus?
METaJJIOB U CIJIAaBOB 3. aiiTe onpezeseHne NOHITUIO METaJlIbI.
4. Ha kakue aBe TPYIIIBI AETATCA BCEe TBEpbIE Tena?
5. Kakoe cTpoeHue Ha3pIBaeTCs KPUCTAITMYECKIM?
6. B uem oTaMuMe KPUCTAIUIMIECKOTO CTPOCHUS OT aMOpGHHOTO?
7. Ha3oBure Hanbomee pacipoCTpaHCHHBIE THUIIBI KPHCTAIUINIECKIX
PELIETOK, HA30BUTE METAJIIBI, KOTOPBIM NPHUHAICKAT ITH
pELIeTKH.
8. Kaxkwue mapameTps ((pakTOpbI) KPUCTATUTHICCKON PEIICTKH
1 ONPEEINAIOT CBONCTBA METAJUIOB?
9. Kakue napamerpsl (GpakTopbl) KPUCTAITMYECKOH PEIIETKH
OTIpeNIeNAI0T CBOWCTBA METAJIIOB?
10. Ilepeuncianure XapakTepHble CBOWCTBAa METAJUINYECKHUX TEI.
11. Kakas 3aBUCUMOCTb MEXK]Iy TEMIIEpaTypoi MeTalljla U ero
3JIEKTPOIPOBOTHOCTHIO
12. Yto Ha3BIBAIOT aHU30TPOIHEH KPUCTAIUIOB U YeM OOBSICHSIETCS
3TO CBOHCTBO?
13. HazoBuTe MpUYMHBI BBI3BIBAIONINE HCKAXEHNE KPUCTAILTMYECKOH
pemIeTKy.
14. Kak Ha3bIBaeTCs CMEIIEHNE ATOMOB B KpHcTauie?
Tema 1.2
OCHOBHBIE CBOWCTBa METAJIIIOB 1. [aiite omnpexaeneHue CcleaylomuM (QU3NUECKHM CBOICTBAM
U CIIJIaBOB METaJUIOB:
JlabopaTopHbie pabOTHI: 2. Uro xapakTepH3ylOT XHMHUYECKHE CBOWCTBA METANJIOB H
1.McnpiTaHNe METAJIOB Ha CIUIaBOB?
TBEPAOCTh 3. Kaxue MeTayuibl Ha3bIBAaIOT KAPOCTOUKUMU?
2. UcniplTaHne Ha pacTsDKEHUE 4. TIlo xakoMy TIOKa3aTeNI0 OMpENensieTcs CONPOTHUBIICHHE
00pas1os u3 METaJIOB KOPPO3HH, OKAIMHOOOPa30BaHUIO U PACTBOPEHUIO?
MaJIOYTJICPOIUCTON CTalll 5. Kakne cBoiicTBa METaIJIOB M CIUIABOB HA3BIBAIOTCS
3. UcnpiTanue onpITHOrO MEXaHUYECKUMU?
oOpaslia Ha y1apHYyIO BSI3KOCTb 6. MaiiTe onpeseneHne NOHATHIO AedopMarus.
8. HaszoBute Tpu BHIa MEXaHHMYECKHX HCIIBITAHUI B 3aBUCHMOCTH
OT cItoco0a MPUIIOKEHNUS Harpy3KH.
2-6 9. YUto Ha3bIBAETCS IPOTHOCTHIO?

10. [aiiTe onpeneneHne CIeAyIOMINM TOHATHIM:

11. Yrto Ha3pIBaeTCS TBEPAOCTHIO?

12. B dYem 3akirodaercss OMNpeAeNieHue TBEPIAOCTH METOJOM:
Bpunenis, Poksemna, Bukkepca
13. Yem xapakTepU3YIOTCSl TEXHOJIOTHUECKUE CBOWCTBA METAIOB U
CIu1aBoB?

14. KakuMu mokaszaTellsiMU OIpPEAENSIOTCS JIMTEHHbIE CBONCTBA
MeTaoB?

15. Jlaiite onpeneneHue ClIeAyOMMUM TOHATHSIM:
16. Uto Ha3bIBaeTCs YAAPHOH BS3KOCTHIO?
17. Kakue ucnpITaHUs HAa3bIBAIOTCS TEXHOJIOTHICCKUMU TpodaMu?




Tema 1.3
YyryHsl
JlabopaTopHbie pabOTHI

7-10 Tect « Knaccudukariyst 9yryHOB»
4. M3ydeHne MUKPOCTPYKTYPBI
qyTryHa
5.M3y4yeHne MapoK 4yryHOB
Tema 1.4
VYrinepoaucTele cTanu 1. Kakoii xene30yriepoanucThlil CIUTaB Ha3bIBAIOT CTAJBIO?
JlaboparopHsie paboThI 2. B uem 3akirouaercst OTIIMYKE CTAJU OT 4yryHa?
6. UzyueHue mapok 3. Kakumu ciocobamu pOU3BOIUTCS CTAIH?
YIIEePOIUCTHIX cTanei 4. Kakolii criiaB Ha3bIBa€TCs yrIIEPOIUCTON CTaNbIO?
7.13ydyenne MUKpOCTPYKTYp 5. TlosicHuTe, BNUSHUEC TPUMECEH Ha CBOMCTBA CTaH
11- YIIEPOAUCTHIX cTanei 6. OOBsICHUTE NPUHINI KJIACCUPUKALIMH YTIIEPOIUCTOMN CTAIIH.
15 7. Kakas yriepoaucTast cTajlb Ha3bIBaeTCAd KOHCTPYKIIMOHHON?
8. Ha xakue TpHW TpyHmbl AENATCS KOHCTPYKLHOHHBIE CTaJli IO
KauecTBy?
Kaxkas yrneponuctas cranb Ha3pIBaeTCsl HHCTPYMEHTAIIBHONU?
10. IlepeuncnuTte OCHOBHBIE HEAOCTATKHU YIJIEPOJUCTON CTANH.
11. OOBsICHUTE IPUHIAIT MAPKUPOBKH YTIEPOIMCTON CTAITN
Tema 1.5
JlerupoBaHHbIE cTanU
JlabopaTopHbie pabOThI
16- 8. M3yuyeHnue Mapok
N Tect « KOHCTpYKITMOHHBIE JIETUPOBAHHBIE CTATNY
19 JITUPOBaHHBIX CTaJeH
9. U3y4yenue Mapok
JIETHPOBAHHBIX CTaJIel cO
CHelMaIbHBIMU CBOWCTBAMH
Tema 1.6
OCHOBHBIE CBEZICHUS O
TePMHUYIECKOH 00paboTKe
METaJIoB
JlabopaTopHbIie paboTHI
20- 10.Pexxumsl
26 TePMHUYECKOI O6paGO;fKPI Tecr «Tepmuueckas 0OpaboTka cTaii»
YIJIEPOIUCTHIX CTaNei
11.Biusnue oTxura u
HOpMaJIM3aluy Ha CBOICTBA
cTamu
12.Biusinue 3akainku u
OTITyCKa Ha CBOMCTBA CTAIH
Tema 1.7
27. CnnaBbl IBETHBIX METAILIOB
30 JlabopartopHsle paboThI Tect « LIBeTHBIE CIUIaBBD)
13. V3yueHue MapoK CILIaBOB
MeIH
Tema 2.1
Komno3uTtHble MaTepuanbl
31- JTaBopaTopHbie padoThi 1 HazoBHTE ¥ ONMIINTE .METOBI ITTOTyYEHHS TOPOIIKOB
33 14 Mayuente Mapok 2.1puBeINTE TPUMEPBI MaPKHPOBKH METAITOKEPaMHIECKHX TBEP/BIX
CIUTaBOB, pacmupyunTe.
METAJUIOKEPaMHUIECKUX
TBEPJIBIX CIIJIABOB
34 Tema 2.2

Pesuna u pesuHoTEXHUUYECKHE
H3JIENHS

Uro Ha3bIBaeTCs pe3UHON?
Iepeuncnnure 0CHOBHBIE KOMIIOHEHTBI PE3HHBL.
Kakoii nponecc Ha3pIBaeTCs ByJIKaHU3aLUeH?
. C xaxoil 1IeNIbI0 B COCTAB PE3UHBI BBOAST:
5. Uro Ha3bIBaeTCs ChIPOM PE3UHOIL.
6. C xaxoii 1eJIbI0 IPOBOASIT ApMUPOBAHUE PE3UHOBBIX U3EIUil?
7. Kak wu3meHstOTCS CBOWCTBa pE3WHBl B 3aBUCUMOCTH
TeMITepaTypbl?
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8.

Kakue MPOUECChI, MPOUCXOAAIIUEC B PE3UHC MNPUHATO HA3bBIBATh

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

35 Tema 2.3
Knesmune maTepuas 1. Kakue BemecTBa Ha3bIBAIOT KIECIMHU?
2. Ha xakwe Tpynmsl AETATCS KJIEH B 3aBUCHMOCTH OT HPHUPOJIBI
CBSI3YIOIIETO?
3. Ha kakux mpomeccax OCHOBaH MEXaHH3M OTBEPXKICHHUS
pa3IUYHbIX KJeeB?
4. Ot 4ero 3aBUCUT NPOYHOCTH KJICEBOTO COCANHEHUS?
5. Kakoii npu3Hak sABisieTcs Ki1acCU(PUKALMOHHBIM ISl KiieeB?
Tema 2.4
Jlakokpaco4HbIe MaTepHabl 1 1. [lns 4ero mpeaHa3HauYCHBI TAKOKPACOYHBIC MATEPHAIIBI
TEXHHUYECKHE JKUIKOCTH
2. Kakmm TpeOOBaHWSIM JOJDKHBI OTBEYATh JIAKOKPACOYHBIE
TIOKPBITUSA?
36 3. [Ilepeumcnure  OCHOBHBIE  KOMIOHEHTHI  JIAKOKPACOYHBIX
MaTepHaJIOB.
4. Ha3oBuTe NpeuMyIecTBa U HEJOCTATKH MACJITHOTO MOKPBITHSL.
5. Kaxue kpacku Ha3pIBaIOTCS HUTPOIMAICBBIMU?
6. HaszoBure mnpenMymiecTBA M HENOCTATKH HHUTPOIMAIEBBIX
TIOKPBITUH.
Tema 3.1
OCHOBBI TEOPUH KOPPO3UH 1. Kakoii mpomecc Ha3bIBaeTCs KOPPO3UELH?
JlabopatopHsle pabOTHI 2. HasoBure 11Ba OCHOBHBIX BHa KOPPO3HH.
15. Koppo3us MeTauios. 3. TIpuuuHBI BOSHHKHOBCHHS XHMUYECKOH KOPPO3HH
37- MerTo/p! 3aIMTH METAJUIOB OT 4. TlpuunHBI BO3HUKHOBEHUS MIEKTPOXMMHUECKOM KOppO3HH.
38 KOppO3UH 5. Yto mMOHMUMAIOT MOJ TEPMHUHOM OBJICKTPOIHBIA IOTEHIHAI
MeTana
6. Ha kakue BHIBI MOXKHO pa3/ielIuTh KOPPO3HOHHBIE pa3pylIeHHUs
N0 BHEIIHUM NpHU3HAKaM?
7. IlepeuncnuTe METOABI 3AIIUTHI METAJIOB OT KOPPO3HH.
Tema 3.2 11 6 6
39 S — . €peUHCINTE OCHOBHBIE CIIOCOOBI 3aIIUTHI TPYOOIIPOBOIOB OT

TpyOONIPOBOJIOB OT KOPPO3IUH

KOPPO3HHL.

Kpurepun KOHTPOJISI M OLIEHKH
YcTHBIH 0TBET
5 — OTBET /1aH Ha BOMPOC B MOJHOM 00BbEME U JTOTHIHO

4 —oTBeT JaH Ha BOMPOC B MTOJTHOM 00BEME, HO HE JIOTHIHO
3 —OTBeT JaH Ha BOMPOC HE B MOJIHOM 00bEME, HEIIOTHYHO
JlaGoparopHasi pabdora
5 —paboTa BBIMOIHEHA caMOCTOATENbHO. OTUET 0hopMIIEH CAaMOCTOSTENHLHO U AKKYypPaTHO
4 — PaboTa BBITIOJTHEHA HE CAMOCTOSTEIBHO. J[aHBI OTBETHI B TIOJITHOM 00BEME Ha
nocTaBlieHHbIe BOMPOCHL. OTUET ohopmIIeH CaMOCTOSITENFHO U aKKypaTHO

3 — paboTa BBITIOJTHEHA HE CaMOCTOSITeNIbHO. OTBETHI JIJaHBI HE B TIOJTHOM 00BEME Ha
MOCTaBJIEHHBIE BOIIPOCHI
TecToBOE 3a1aHUE
5—80-100 % BepHBIX OTBETOB
4 —60-80 % BepHBIX OTBETOB
3 —40-60 % BepHBIX OTBETOB




KpI/ICTaJIJII/I‘IeCKOG CTPOCHUE METAJJIOB U CILNIABOB

1. Yro H3y4YaeT HAYKA MECTAJLJIOBECICHUEC
HayKa, nzyydarouiass BHYTPEHHEE CTPOCHUC U CBOICTBa METAJNIOB U CIIJIaBOB, a TAKXKX€ 3aBUCHMOCTb MCKIY

COCTaBOM, CTPYKTYPOH U CBOMCTBAMM, HA3bIBAETCSI METAJUIOBEICHUEM.
2. Yro Takoe merajasorpadus?

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

3. JaiiTe onpenesenne MOHATHIO METAJLIbI

MeraanaMyl Ha3bIBAIOT XMMHYECKHE DJIEMEHTHI M WX COCOUHEHUs (CIUIaBBI) XapaKTePHBIMH IpPHU3HAKAMHU
KOTOPBIX SBIIIIOTCS HENPO3PavyHOCTh, OJECK, MPOBOJUMOCTH TEIUIa M SJIEKTPHYECKOr0 TOKA, a JUIi MHOTHX
METaJIIOB TaKKe KOBKOCTb U CIIOCOOGHOCTH CBAPUBATHCH.

4. Ha kaxkue ABe Ipynnbl JeJsATCA Bee TBepable Tejaa?

a.  KPHUCTaNIHYECKHE
b. amopdusie
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5. Kakoe cTpoeHHEe HA3bIBAETCS KPHCTANIMIECKHM?
Kpucranmmueckum Ha3bpIBaeTCsl TaKOE CTPOEHHE, MPU KOTOPOM aTOMBI PACHONATAIOTCS B CTPOTO ONpPEEICHHOM
TeOMETPUYECKOM TOPSIZIKE, 3aKOHOMEPHO MOBTOPSIOIIEMCS B TIPOCTPAHCTBE.
6. B 4em oTiIMYHE KPHCTAJIMYECKOTO CTPOEHHs OT aMop¢HOro?
B Hekpuctammueckux (aMmop(dHBIX) Teaax He HabI0JaeTCsl MPABIIIBHOCTH U 3aKOHOMEPHOCTH PACTIONOKEHHSI
aTOMOB.
7. Ha3zoBuTe HauOoJiee pacnpocTpaHEHHbIe THIbI KPUCTA/UVIMYECKHUX pPelIeTOK, HA30BMTE MeTAJLIbI,
KOTOPBIM NPHHALIEKAT ITH PelleTKH.
e KyOmueckass 00bEMHOIIGHTPUPOBaHHAs pemieTka (9 aToMoB)
XpoM, BoJb(ppam, MOJIHO/IeH, HATPUil U IIp.
e  KyOWdeckas rpaHeleHTpHUpOBaHHas pemreTka (14 aTomMoB)
Melb, CBUHEL, aTIOMHUHUIL, 30J10TO, HUKENb U JIp.
e rekcaroHasibHas (17 aTOMOB)
MarHui, UHK, KaIMUH U JOp.
8. Kaxmue nmapamerpsl (pakTopsl) KPHCTANIMYECKOIH PelIeTKH ONpeIes 0T CBOICTBA MeTAJIOB?
®  DPACIIOJIOKEHHE aTOMOB B PEIIETKU
o TIJIOTHOCTH HACBINICHUA PEHICTKN aTOMaMn
o MECXKITYaTOMHBIC PACCTOAHUA

THuMBI KPUCTATUTMIECKUX PEIICTOK



a. Kyondeckast 00beMHOIIEHTPUPOBaHHAS perreTka (9 aToMoB)
0. KkyOmdeckas rpaHenieHTpupoBaHHas pemerka (14 aToMoB)
B. TekcaroHayibHas (17 aToMOB)

9. Kakue mapamerpsbl (()aKTOPHI) KPUCTAINYECKOI pelIeTKH oNpeaesaioT CBOCTBa MeTaJLIOB?
®  pacnoJOXXEHHE aTOMOB B PEIICTKH
¢  IIOTHOCTh HACBHIMCHUS PEIIETKH aTOMaMH
e  MEXJIyaTOMHBIE PAaCCTOSHUS

10. B kakHX eAMHHIAX H3MEPSIIOTCS AapaMeTPhl KPUCTAJINYECKON pemeTkn?

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

11. IepeunciiuTe XapaKTepHbIe CBOMCTBA MeTAIHYECKHX TeJI.

e  BBICOKas TEIJIO- U AJIEKTPOIPOBOJHOCTD

e  HENpO3pavyHOCTb

®  METAUIMYECKHUi Oieck

®  IIIaBKOCTh

e  CI0COOHOCTH MOaBaThCA 00padoTKe
12. Kakasi 3aBHCHMOCTb MeKIy TeMIEPATYPOii MeTaL1a U €ro 3IeKTPONPOBOIHOCTHIO?
[Ipy moBBILIEHNH TEMIIEPATYPHI AIEKTPOIPOBOAHOCTE METAILIOB PE3KO MAAaeT.
13. Yro Ha3bIBAIOT AHM30TPONHEH KPHCTAIIOB M YeM 00bSICHAIETCS ITO CBOICTBO?
Pa3nnynie CBOMCTB METAIIOB B Pa3HBIX IIOCKOCTAX KPUCTAJUIMYECKON PELIETKH, Ha3bIBACTCS aHU30TPOIUEH,
9TO OOBACHICTCS TEM, YTO HACBIIICHHOCTb A4TOMOB B pPa3JIMYHBLIX IIJIOCKOCTAX KpHCTaHHH‘ICCKOﬁ PCUICTKH
HCOJJMHAKOBA, HCOANMHAKOBBI TAKKC MCKAYaTOMHBIC PACCTOSIHUA.
14. Kaxkmue Tesa Ha3bIBAIOT H30TPONHBIMH?
Tena cBoiicTBa, KOTOPBIX OJMHAKOBbI BO BCEX HAIPABJICHUAX IIJIOCKOCTEH KpHCTaJlla, Ha3bIBaIOT
U30TPOITHBIMHU.
15. Kakmue Tes1a Ha3pIBAIOT KBa3U30TPONHBIMH?

KBa3u30TpONHBIMYM Ha3bIBAIOT TENA, Y KOTOPBIX CBOMCTBA B CPEJHEM OJIUHAKOBBIE BO BCEX HAIMPABICHHAX
IUIOCKOCTEH Tena.
16. Ha3oBuTe NPMYMHBI BHI3bIBAIOIIHE HCKAKEHHE KPUCTANIMYECKOH peleTKH.
e  TemIepaTypHbIEC YCIOBUS (HATPEB U CKOPOCTh OXJIAXKIACHHUS, YCIOBHUS OXJIAXKICHISI)
° HapsOKECHUA B METAJJIC, BBISBIBAECMbBIC MEXaHUYCCKUM BOSHeﬁCTBHeM
17. Kaxk Ha3pIBaeTcsl CMellleHHe aTOMOB B KpucraJjie?
Jlucnokarusi — cMeIlleHHe aTOMOB B KpUCTAJLIE.

18. W3 kakuX cTaaMii COCTOMT Mpolecc KpucTaiausanum?

e 00pa3oBaHME IEHTPOB KPUCTAILTH3AINN
®  pOCT KPHCTAJUIOB BOKPYT 3THX IIEHTPOB
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CBoiicTBa MeTAJJIOB U CIIOCOOBI MX ONpeAeIeHHs

1. [aiiTe onpenaesienne cJaeAyIOINM (PU3AIECKHM CBOHCTBAM METAJLIIOB:

® IDIaBKOCTh — CIIOCOOHOCTh METaJUIOB PACIUIABIATHCA, T.€. IIPH HATPEBaHUU IEPEXOIHTH B
JKUJKOE COCTOSIHHE.

® TEIUIOBOE paCHIMPEHUE — CIIOCOOHOCTh pPa3IUYHBIX TElI, B TOM YHCIE W METAJJIOB,
pacumpmmﬂ l'[pI/I HaneBaHI/II/I.

®  TETUIONPOBOJHOCTH — CBOMCTBO METAIIJIOB MPOBOUTH TEIIJIO MTPH HATPEBaHUMU.

®  DJIEKTPONPOBOTHOCTH — CIIOCOOHOCTH XOPOIIO MPOBOIUTH dIEKTPHUECKUN TOK.

®  DJIGKTPOCOINPOTUBIICHHE — CBOMCTBO MPOTHUBOTIOIOKHOE IJIEKTPONPOBOAHOCTH. CpaBHUBATH
9JIEKTPOCONPOTUBICHUE PA3IUYHBIX METAJIOB MPUHATO C MOMOIIBIO BEJIUYUH YOEabHO20
INEKMPUUECcK020 CONPOMUGIEHUA, T.€. CONPOTUBIICHUS B OMax, KOTOPOE OKa3bIBAE€T TOKY
MIPOBOJIOKA U3 JAHHOTO MeTajlla JJIMHOM 1M U cedeHneM Imm2,



®  MAarHWTHOCTb — CBOMCTBO METaJllla HAMarHMYMBATHCS WU IPUTSTUBATHCSI MATHATOM.
2. YTo XapaKTepU3yIOT XUHMHYeCKHe CBOICTBA MeTAVIOB M CIJIABOB?
XUMHUYECKHE CBOMCTBA XapaKTEPH3YIOT CIIOCOOHOCTh METAIOB  CONMPOTHUBIIATHCS OKHCICHHUIO MM BCTYIIATh
B COCIIMHEHUS C PA3IIMYHBIMA BEIIECTBAMHU.
3. Kakue MeTaJJIbl HA3bIBAIOT KAPOCTOHKHUMH?
Meranbl, CTOMKHE K OKMCIEHHUIO IIPYU CUJIBHOM HarpeBe, Ha3bIBatOT KapOCTOMKUMHU.
4. Tlo xakoMy IOKAa3aTe/]I0 ONpeAesieTcsl CONPOTHBICHHE METAJIOB KOPPO3UH, OKAJIMHOOOPA30BAHUIO
U PACTBOpPEHHUIO?
CompoTuBIieHHE METAJUIOB KOPPO3WH, OKAIMHOOOPA30BaHMIO W PACTBOPEHHUIO OMNpEAENseTCS N0 M3MEHEHHUIO
BeCa UCIIBITYEMbIX 00pa31loB Ha €MHUILY TIOBEPXHOCTH 32 €IMHUILY BPEMEHH.
5. Kakue cBoiicTBa MeTAJUIOB M CILIABOB HA3BIBAIOTCH MEXaHHYECKUMHU?
MexaHHUeCKUMH CBOMCTBAaMH Ha3bIBA€TCSI COBOKYITHOCTh CBOMCTB, ONPEAEIAIONUINX CONPOTUBIECHUE METAJUIOB
WIN CIUTaBOB BO3/CHCTBHIO MEXAHHUYECKHX YCHIIMH, KOTOPBIE MOTYT NPHIAraThCs K HM3ICIHIO Pa3IHIHBIMU
criocobamu.
6. JlajiTe onpeneJieHue NOHATHIO AepopManus.
W3menenne pazmepoB U (opMmbl oOpasma B pe3ynbTaTe BO3JACHCTBHS NPHJIOXKEHHOTO YCHIHS Ha3bIBaeTCs
nepopManuei.
7. Yem xapakTepu3dyercs IJIacTHYeCKasi M ynpyras gedopmanus?
VYupyras negopmaiys ucuezaeT Mociie CHATHS Harpy3KH, M K 00pa3ily BO3BpAILAIOTCsl HAYaIbHBIE Pa3Mephl.
HHaCTH‘IeCKaﬂ, WK oCTaTo4YHasd, z[e(bopMaLu/m XapaKTCepUu3yeTcda TEM, YTO USMCHCHUA B MCTAJIJIC, TOJIYYCHHBIC
IIpY UCIIBITAHUHU, OCTAIOTCA MOCJIC CHATUA HAI'PY3KHU
8. Ha3zoBuTe TpH BHJa MeXaHMYeCKUX HCNIBITAHMI B 3aBHCHMOCTH OT CIOc00a MPUJIOKEeHHsI HATPY3KH.
e  craTHYecKHe — Harpys3ka Ha o0Opasell OCcTaeTcsl IMOCTOSHHON B TEYEHUH JUIMTENBHOTO BPEMEHHU
WJIY TIOCTOSTHHO YBEIIMYHMBACTCS B IIPOIIECCE UCTIBITAHMUS.
e MHAMHYECKHE — Harpy3ka Ha oOpasel] BO3pacTaeT MI'HOBEHHO M JACHCTBYEeT B TEUCHHE
HE3HAYHUTEIHLHOTO IPOMEKYTKA BPEMEHH, T.€. HOCHT YIApHBIA XapakTep.
® WCIBITAHWS TIPH TOBTOPHBIX WM 3HAKOIIEPEMEHHBIX Harpy3kax — Harpy3ka Ha oOpasen
MHOTOKPAaTHO U3MEHSETCS 110 BEUYNHE HITH 110 BEJIMYMHE M HAIIPABIICHUIO.
9. Uto Ha3pIBaeTCsl IPOYHOCTHIO?
IIpouHOCTE — CBOMCTBO MaTEpUANIOB B OIPEIEIICHHBIX YCIOBUAX, HE Pa3pyIIasCh, BOCIPUHUMATDL HATPY3KU WU
JIpyrye BHEIIHUE BO3CICTBUS.
10. [TaiiTe onpeaeneHue cieayOMUM MOHATHAM:
e Ipelesl MPONOPHMOHATIBHOCTH — HaMOONbIIee HaNpsSHKEHHE A0 KOTOPOTO COXpPaHAeTCA
JIMHEHHas 3aBUCUMOCTB, T.C. IpsAMadgd MOPONOPHHAOHAJIBLHOCTL MEKAY HAIPAKCHUAMU U
JepOopManusIMIL.
e pesiesl YNpPYrocTH — HampsDKeHHe, TpH KOTOpoM JedopManuy BIEPBBIE JTOCTHUTAIOT
HEKOTOPOW  Majoii  BeNWYMHBI,  XapaKTepU3yeMOH  ONpEeleNIeHHBIM  JIOIYCKOM,
YCTaHaBJINBAEMbIM TEXHUIECKUMH YCIIOBUSMH.
e Tpenesl TEKY4YeCTH — HallpsDKEHHE, HauhHas ¢ KOTOporo aedopMaius Teia MPOHUCXOIUT
MOYTH 0€3 BCAKOTO NANBHEHIIIEro YBEIMUSHUS HAIPSDKEHHS.
e  Tpejel MPOYHOCTHU MIPU PACTSKEHUH — YCIOBHOE HaNpsKEHHE, KOTOPOE PaBHO OTHOIICHUIO
HanOoJbIIeH HAarpy3KH, MpPEIIICCTBOBABIICH pa3pylIeHHIO 00pa3lia, K IEepBOHAYAIBHOM
TUTOIIA/IA €TO CeYEHUSI.
® OTHOCHWTEIBHOE CYXXCHHE OIpelensieTcs KaK OTHOUICHWE YMEHBIICHHWS IUIONIAaN
MOTIEPEYHOTO CeueHus o0pas3la TIociie pa3phiBa K IIEPBOHAYANBHOW IUIOIAAHM €ro
MONEPEYHOTO CEUCHUSI.
e  mpenes NPOYHOCTH MPU U3rHOE PaBeH OTHOIICHHIO MaKCHMAaJIbHOTO N3rHOAIOIIEero MOMEHTa
K MOMEHTY COIPOTHBIICHUS ITOTIEPEYHOI0 CEYEeHHs 00pasia.
11. Yto Ha3bIBaeTCsi TBEPAOCTHIO?
TBepmoCThIO HA3BIBAETCS CBOWCTBO METAJIa CONPOTHUBIIATHCS BHEPEHHIO B HETO JPYyroro, Oosiee TBEpAOro Tea.
12. B yem 3aki0uaeTcs onpeaejgeHue TBEPAOCTH METOAOM:
e  bpunemis
I/I3MepeH1/Ie TBEPAOCTHU II0 BpI/IHCJ'IJ'I}O 3aKJII0Ya€TCd B TOM, YTO B IIOBEPXHOCTH HCHBITYEMOTO METajljia
BIIABJIMBACTCS CTAJBHOW 3aKaJeHHBIH Imapuk amamerpoM 2.5, 5 mmm 10 MM TOJ NEHCTBHEM CTaTUYECKOM
Harpy3KH.
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CXeMa UCNbiTaHWA TBepAOCTH
LI PUKOM

e Poxsemia
Hsmepenne TBepaocTu mo PokBemny NpoW3BOIUTCA IyTEM BJABIMBAaHUS B UCHBITYEMBIA METal CTalbHOIO
mapuka guameTpom 1.58 MM UM aiMa3HOTO KOHMYECKOI0 HAKOHEUHHUKA ¢ YIJIoM Ipu BepiurHe 120 rpaaycos.

IIpudop nuist onpeneieHUust TBepAOCTH O MeToay Poksesia (a) M mkana nHauKaTopa (0)
1 — o6pa3en, 2 — aTMa3HbIi KOHYC, 3 — HHIUKATOP

e Bukkepca
[Ipn u3mepenun TBepAOCTH MO BHUKKepcy B MCHBITYeMbIH METajul BIaBJIMBAETCS YEThIpEXTpaHHas ajiMa3Has
MUpaMUJIa, IPOTHBOIIOJIOKHEBIE TPAaHU KOTOPOH 00pasyroT yroi 136 rpamycos.

13. Yem xapakTepHu3yIOTCS TEXHOJOTMYeCKHe CBOIiCTBAa MeTAJIJIOB M CIJIABOB?
TexHonoruueckue CBOMCTBA METAIOB U CILJIABOB XAPAaKTEPU3YHOTCS JUTEHHBIMM CBOMCTBAMM, KOBKOCTBIO,
CBapUBaeMOCTh U 00padaThIBAEMOCTHIO PEKYIIUM UHCTPYMEHTOM.
14. KakumMu noka3saTtesiMu onpeaesoTcs JUTeiiHble CBOMCTBa MeTaJIIOB?
JluTeiiHble CBOICTBA METAUIOB B OCHOBHOM OIPEIEISIOTCS >KMIKOTEKYYECTBhIO, YCAIKOW U CKIOHHOCTBIO K
JIMKBAIIUH.
15. laiiTe onpeaeneHue cae yONIUM IOHSITHAM:
® O KHIKOTEKYYeCTb — CIIOCOOHOCTH PACIIaBICHHOTO METaslla 3aloIHATh JIUTCHHYIO (GopMy.
e ycajJka — yMEHbIICHHE JIMHEWHBIX pa3MepoB 3ajMTOr0 B (OpPMy MeTajula B Ipolecce
OCTBIBaHHUS OTJIMBKH.
®  KOBKOCTb — CIHOCOOHOCTh METajula MOJBEPraTbcsi 00paboTKe NaBlICHHEM, IPUHUMAsT HOBYIO
¢opMy moz Bo3EHCTBIEM yAapa WM JaBICHUS.



®  CBapHBAEMOCTb — CHOCOOHOCTh METAJUIA CO3/1aBaTh HMPOYHBIE COCIUHEHHS ITyTEM MECTHOTO
HarpeBa [0 pAacIUIaBICHHOTO WM IUIACTHYECKOTO COCTOSHHMS 0€3 NPUMEHEHHS WIN C
MIPUMEHEHNEM TUIACTUYECKOTO JIaBICHNUS.
e  00pabaTEIBa€MOCTh — CBOHCTBO METAJIIOB JIETKO MOBEPraThCs MEXaHIMIECKOH 00paboTKe.
16. UTo Ha3bIBaeTCsl yIapHO# BA3ZKOCTHIO?
VYnaapHast BSI3KOCTb — OTHOIIEHHE padOTHl YAApHOTO paspylleHHus oOpasla K IUIOM@AAd €ro IOIEepedHOro
CEUeHHUs B MeCTe HaJipe3a.
17. Kakue HCIIBITAHMS HA3BIBAIOTCSI TEXHOJOTHYECKUMH Npodamu?
TexHoMOrM4ecKuMH MPOOaMH Ha3bIBAIOTCS WCIBITAHHS, BBISBISIONIMNE CIHOCOOHOCTh METallla MpeTepreBaTh
ornpezieieHHble AeOpMaly IM0J BO3JCHCTBHEM BHEIIHHX CHJI, MOAOOHBIX TEM, KOTOPbIE METaUl JOJDKEH
UCTIBITBIBATh IPU 00pa0OTKE WITK B YCIIOBHSX JajibHEHIIeH ciryKObl B BUJE AeTaleH.
18. {151 yero ciy:Kat cjieyIolife TeXHOJ0ru4ecKne mpoobl:
e qmpoba Ha M3rHO B XOJOZHOM M HArpeTOM COCTOSHHHM — CIyXHT IS OIIPEACICHUS
COocOOHOCTH MeTallla IPUHIUMATh 3aJaHHBIN 1T0 pa3MepaM U opMe 3arud.
e 1poba Ha OCaaKy B XOJIOJHOM COCTOSIHHH — CITY>KHT AJIs OTIPEEIICHUS] OCAJKH MaTepraa B
XOJIOTHOM COCTOSTHHH.
e mpoba TpyO Ha OOPTOBAHME — CIYKHT JJIS OIPEACTICHHS KauecTBa TpyO.
KauecTBo TpyOBI OmnpesenseTcs mo ee CrocOOHOCTH BbIIEPKUBATh 0e3 MOBpeXJeHUs orrubaHue 6opra Ha 90
TpajiycoB.
e mpoOa TpyO Ha 3arub - CITY>)KUT AJIsI ONPEeIICHUs KauecTBa TpyoO.
KadecTBO MeTaiia onpenensercs Mo CrnocoOHOCTH o0pasia TpyOsl 3arudaThcs 0e3 moBpexacHus Ha yroa 90
rpajycoB
e npoOa Ha UCKPY — MPUMEHSETCS B TE€X CIydasX KOrja He0OXOIMMO OBICTPO YCTaHOBUTH
MapKy CTaH.

Kaacecndukanus gyyrynos

Bapuant Nel

1. DemexmuKoii onsa uyzyna aenaemcs
a) ayCTeHHUT+ [IEMEHTUT+ JIe1e0ypuT;
6) eMeHTHUT+ nenedypurT;
B) Jie1e0ypuT;

2. Pacwudgppyiume mapkupoexy BU38-17¢ coomeemcmeuu ¢ F'OCT 7293-85
a) BBICOKOKAUECTBEHHBIN Yyr'yH C MUHHUMAJIbHBIM MPE/IEIOM MPOYHOCTH MPH pacTshkeHHH 38 Kre/MM2 U
OTHOCHUTEJIbHBIM y/UIMHEHHEM 17MM;
6) BBICOKOIIPOYHBIH YYT'YH C MAaCCOBBIM COZep KaHHEM yrieposa 3,8% M MUHHMAaJIBHBIM IIPEJIEJIOM IPOYHOCTH IIPU
pactspkeHnd 17xre/Mm2 |
B) BEICOKONPOYHBIA YYI'YH ¢ MUHHUMAJIBHBIM ITPEAEIOM MPOYHOCTH IPH pacTshKeHUH 38 Kre/MM2 U
OTHOCUTEINIbHBIM yJUInHEHHEM 17%;

3. I'paghum cpepoudanvnoit hopmor:
a) IMeeT MEHbIIIee OTHOIICHHE TOBEPXHOCTH K 00BEMY, UTO OINpeeseT HANOOJBIIYIO CILIONTHOCTD
METaJUTMIEeCKOI OCHOBBI, & CIIEJOBATEIIFHO U MIPOYHOCTH YYT'YHA;
0) IPUBOIIUT K YMCHBIICHUIO KOJIMYECTBA IEMCHTUTA B YYT'YHE, a CICIOBATEIbHO, K YIIYYIICHUIO
00pabaThIBAEMOCTH €T0 PEKYIUMHA HHCTPYMEHTAMU;
B) yJydIlIaeT JUTEHHbIE CBOWCTBA UyT'YHA M IMO3BOJISIET IMOJIyYaTh KaueCTBEHHOE TOHKOCTEHHOE JIUTHE;

4.0m uezo 3aeucam pamep u popma zpagumosvix eKAIOYEHUI 8 UY2YHAX
a) OT HAJIMYHUS B XKHUJKOM Yyr'yHE [IEHTPOB KPHCTAJUTM3AINH, CKOPOCTH OXJIaXICHNSI © MacCOBOTO COEPKaHUs
MIpHUMeECeH, CIIOCOOCTBYIOIMNX BEIICIEHUIO rpaduTa;
0) OT HaNTM4Ms BPEAHBIX IPUMECEH;

5. Pacuugppyiime mapxupoexy C430 ¢ coomeemcmeuu ¢ FOCT 1412-85
a) CephIil YyTYH ¢ MacCOBBIM cofiep kaHueM yriaepoaa 3%;
0) cepblii IyT'YH C MUHUMAJIBHBIM TTPEIETIOM TPOYHOCTH TP pacTshkeHUH 30 Kre/MM2;
B) CEpHI UyT'YH C OTHOCHTEIBHBIM ynHEHHEM 30%;



6. Bruanue kpemnusa na ceoiicmea uyzyna
a) TIOHMKAeT KHUAKOTEKY4eCTh YyTyHa, ieJlast eT0 TYCThIM;
0) yMeHBIIIAeT KOJIMIESCTBO IEMEHTHTA, U YIIy4IIaeT ero 00pabaThIBaeMOCTb pe3aHueM;
B) CO37Ia€T B UyT'yHE TBEPAYIO B XPYNKYIO POCHUIHYIO SBTEKTHKY;

7. Kakyto cmpykmypy umeem 0036meKmMu4ecKuil 4yzyH npu KOMHAMHOU memnepamype
a) nepiuT+deppur ;

0) mepyuT + HEeMEeHTUT +Je1e0ypuT;

B) MEPJIUT + IEMEHTHT ;

Bapuant Ne2

1.llepeuucnume nocmosuusle npumecu UyzyHa
a) cepa, mapraneir, ¢pochop, MonudIeH;
0) cepa, hocdop, KpeMHuil, MapraHerr,
B) KpEMHHI MapraHel, MoJaub1eH, BaHaIUH;

2. Koekuii uyzyn — 3mo
a) 3a9BTEKTHUYECKUH YYT'YH, COCTOSIIINH U3 [IEMEHTHUTA U NEePIUTA OBEPKEHHBIH KOBKE;
6) yciI0BHOE Ha3BaHME MATKOTO M BA3KOI'O UyT'yHA, IIOJIy4€HHOTO OTJIMBKOI U AanbHeHIIedl TepMuueckon
00paboTKOiA, €ro He KYIOT, HO OH JJOCTaTOYHO IUIACTHYEH;
B) CIUIaB KeJIe3a C 3JIEMEHTaMH, MTOBBIIIAIONINMH IUTACTHYHOCTB;

3.Kak no I'OCT1412-85 ovina 6v1 0603HaueHa MApKUPoBKa cepozo 4y2yHa ¢ MUHUMATbHBIM RPEOe1OM
npounocmu npu pacmsaxncenuu 100 xzc/mm2
a) CU100
6) CY1000
B) CU100-1,5

4. Bruanue gpocghopa na ceoiicmea uyzyna
a) yBEIMYMBAET YCTOHYMBOCTD KapOnaa jkesie3a MpH 3aTBEPICBAHNH U OXJIXKICHUH YyTyHa, YTO CHOCOOCTBYET
0TOEJIMBAHMIO YyTYHa;
6) co3maér B uyryHe TBEPAYIO U XPYNKYIO SBTEKTHKY;
B) ITOHIKAET JKUIKOTEKYUYECTh, JieJiasl ero I'yCThIM, IUI0XO 3aIOJIHSIONIM GOopMYy;.

5. Pacuugppyiime mapxupoexy K435-10 ¢ coomeemcmeuu ¢ 'OCT 1215-85
a) Ka4eCTBEHHBIH YyTyH ¢ MacCOBBIM COZIepaHueM yriepoaa 3,5% 1 OTHOCUTENBHBIM yuInHeHHeM 10 Mm;
0) KOBKHMIT YyT'YH C MAaCCOBBIM COJIEp)KaHNEM yriieposa 3,5% 1 OTHOCHTENbHBIM yAIuHEeHHEM 10 MM;
B) KOBKHI 4yTr'yH C MUHUMAJIbHBIM TIPEJIENIOM IIPOYHOCTH IPU PACTSDKEHUHU 35Kre/Mm2
1 OTHOCHUTEIBHBIM yanuHeHuem 10%;

6. Kakyro popmy umeem zpagpum ¢ uyzynax
a) cheponiasibHYI0, MEIIKO3EPHUCTYIO, HTOJIBYATYIO;
0) mapoBUAHYIO, MEIKO3EPHUCTYIO, YEIIyHUaTyIo;
B) HTOJBUYATYIO, KPYITHO3EPHUCTYIO, IIAPOBHUIHYIO;

7.Kakyto cmpykmypy umeem 3a36meKkmuueckuii wy2yH npu KOMHAMHOU memnepamype
a) neaeOypuT + NmepiuT;
0) neneOypwur;
B) TIEPJUT + IEMEHTHUT Hiieae0ypuT;

Bapuant Ne3

1. Pacuwiughpyitme nauanwvnwie oykevt mapkuposok K4; B4; CH
a) Ka4eCTBEHHBIH, BHICOKOKa4E€CTBEHHBII 1 CEPhIN YyTyH;
0) KOBKHI1, BBICOKOKaUECTBEHHBIH U CEPBII YYTYH;
B) KOBKH, BHICOKOIIPOYHBII U CEphIi YyT'yH;

2. lamb onpedenenue uyzyna
a) 4yTyH 9TO CIIIaB JKeJe3a C YIIepoJIoM ¢ MaCCOBBIM COZIepKaHueM yriepoaa ot 2,14% no 6,67%;
0) 4yryH 3TO CIUIaB MEIM C YIIIEPOJIOM C MacCOBBIM COZiepXKaHueM yriaepoaa ot 2,14% 1o 6,67%;
B) UyTYH 3TO CIUIaB [IEMEHTHUTA C YTIIEPOIOM C MaCCOBBIM Co/IepkaHueM yriepoaa ot 2,14% mo 6,67%;



3. IlIpu 00HoBpemeHHON KpUCMANTUZAUUN AYCMEHUMA U yemenmuma (m. S ouazpamma «iceneso-
uemenmumy) oopazyemcsa I6meKmuKa
a) TePIIUT
0) neneOyput
B) deppur

4. Pacuiughpyiime mapruposxy C450 ¢ coomeemcmeuu ¢ 'OCT 1412-85
a) CephIil YyTYH C MacCOBBIM COJEpKaHNEM yriepona 5%;
0) cephIif IyTYH C MUHUMAIIEHBIM TIPEIEIIOM IPOYHOCTH NPHU pacTspkeHuH 50 kre/MM2;
B) CEpBIN YyT'yH C OTHOCHTEIBHBIM yanuHeHHEM 50%;

5. Hepeuucnume nocmoannsvie npumecu 4yzyHa
a) cepa, mapranet, ¢pochop, MonInuOIeH;
0) cepa, pocdop, kpemHUI1, MapraHer;
B) KpEMHHI MapraHen, MoJIn0/ieH, BAaHAINi1;

6. Pacuugppyitme mapxupoexy B445-6 ¢ coomeemcmeuu ¢ FOCT 7293-85
a) BBICOKOKaUECTBCHHBINH YyT'YH C MUHIMAJIBHBIM IIPEAEIOM MIPOYHOCTH NPH PACTSHKEHUN4S5 Kre/MM2 |
OTHOCHUTEJIFHBIM yJUIMHEHHEM OMM;
6) BBICOKOIIPOYHBIN 9YTI'yH C MacCOBBIM COZiep KaHHEM yriueposa 4,5% 1 MUHUMabHBIM IPEesIoOM IPOYHOCTH MPU
pacTsokeHuu 6 Kre/MM2 |
B) BHICOKOIIPOYHBIA YYT'YH C MUHHUMAJIBHBIM MPEAEIOM NPOYHOCTH MPU pacTsHKeHHH4S Krc/MM2 1 OTHOCUTENBHBIM
yanuHeHuem 6%;

7. Kak no 'OCT1412-85 6vi1a 661 0003Hauena MapKupoeKa cepozo 4y2yna ¢ MUHUMATbHBIM HPEOe1oM
npounocmu npu pacmsaxcenuu 100 xec/mm2
a) CU100
6) C11000
B) CU100-1,5

Bapuant Ned

1.Bonvuwan uacmo y2nepooa 6 cepom uyzyHe HAX00UMCA 8 8UOe.
a) yenryek rpaura;
0) MEITKOMTOJIbYATOrO (heppHTa;
B) rpadura B 4yryHe HET;

2.I'pagpum cehepouoanvnoii popmut:
a) UMeeT MEHbIIIEe OTHOIICHHE TOBEPXHOCTH K 00BEMY, UTO ONpeaeIieT HAUOOJIBIIYIO CILUIONIHOCTD
METAJUTMYECKOI OCHOBBI, & CIICJOBATEIILHO U MPOYHOCTH YYTYHA;
0) MPUBOJIUT K YMEHBUICHHIO KOJIMYECTBA IEMEHTHUTA B UyTYHE, a CJI€JI0OBATEIBHO, K YIyUIICHUIO
00pabaThIBAEMOCTH €T0 PEKYIUMH HHCTPYMEHTAMU;
B) YJIy4IIaeT JINTCHHBIC CBOWCTBA YyT'YHA M MO3BOJIIET MOIYYaTh KAUECTBEHHOE TOHKOCTEHHOE JINTHE;

3. Pacuiughpyiime mapruposxy K480-6 ¢ coomeemcmeuu ¢ 'OCT 1215-85
a) Ka4eCTBEHHBIH YyTyH ¢ MacCOBBIM cojiepkanueM yriepoza 8,0% ¥ OTHOCHTENIFHBIM yIUIMHEHUEM 6 MM;
0) KOBKHMI YyT'yH C MAaCCOBBIM coJiepkaHneM yriieposa 8,0% 1 OTHOCUTENBHBIM YAJIHHEHHEM 6 MM;
B) KOBKHH 4yT'yH ¢ MUHUMAJIbHBIM TIPEJEIOM ITPOYHOCTH NpH pacTskeHnu 80 Kkre/mMm2
Y OTHOCHUTENBHBIM YAJIHHEHHEM 6%;

4. Biuanue Kpemnusa na ceoiicmea uyzZyna
a) TIOHIKAET XXUIKOTEKYUIeCTh YyT'yHa, JieJiast ero TYCThIM;
0) yMEHbIIIAeT KOJMYECTBO LIEMEHTHUTA , U YIIydIIaeT ero oopadaTeiBaeMoCTh pe3aHueM;
B) CO37a€T B UyT'yHE TBEPAYIO B XPYNKYIO QOCHUAHYIO SBTEKTHKY;

5. Koexuii uyzyn — 3mo
a) 3a9BTEKTHYCCKUI YYT'YH, COCTOSIIUI U3 ICMCHTUTA U IIEPJIUTA MOIBEPIKCHHBIH KOBKE;
0) yCcIIoBHOE Ha3BaHWE MATKOTO U BI3KOT'O YYT'yHA, TIOJYyYEHHOTO OTJIMBKON U HabHEHIIEH TepMUIECKON
00paboTKOii, €ro He KYIOT, HO OH JIOCTATOYHO TUTACTHYCH;
B) CIDIaB XeJe3a C HIIEMEHTaMH, MTOBHIIAIOIINMH TIACTUIHOCTE;

6. Kakyio cmpykmypy umeem 3a3emexkmuyeckuii 4yzyn npu KOMHAMHOU memnepamype
a) nefeOypuT + MepIIuT;



0) neneOypwur;
B) IIEPIUT + IEMEHTHUT HlIeaeOypHT;

7.Bausanue pocghopa na ceoiticmea uyzyna
a)yBeJINYMBACT YCTOWYMBOCTh KapOHaa jKeJe3a IIPpU 3aTBEepACBaHHHU U OXJIAKACHHHU YyTyHa, YTO CIIOCOOCTBYET
OTOENTMBaHUIO YYTYHA;
0) co3maét B UyryHe TBEPAYIO U XPYIKYIO ABTCKTHKY;
B) HOHM)XAET KUIKOTEKY4ECTb, Jiejasi ero I'yCThIM, IUIOXO0 3aOJHIIOMUM HOopMYy;

Crann

1. Kakoii Jke1e30yrjiepoaucThIii CIJIaB HA3BIBAIOT CTAIBIO?
Cranb TpencTaBiseT coOOi JKelne30yriepoJuCThIil CIuiaB, 00JIalaloIUi KOBKOCTbIO, B COCTaB KOTOPOTO,
BXoxuT 10 2.14 % yrneposa M MOCTOSHHO NMPUCYTCTBYIOT IIPUMECH KPEMHHsI, Maprasia, cepbl, gocdopa n
JIPYTHX 3JIEMEHTOB.
2. B 4em 3aki1049aercs OTJHYHE CTAIH OT YyryHa?
OCHOBHOE OTJIMYHNE CTAJTH OT Yyr'yHa MO COCTaBY 3aKJII0YAETCS B TOM, YTO CTallb COJEP)KUT MEHBIIIE YIIIepoa, a
TaK)ke MEHbIIIE BPEIHBIX IpUMeceit - cepsl U hocopa.
3. Kakummu cnioco6amMu npou3BOAUTCS CTANB?
e  KOHBEPTOPHBIH criocod
®  MapTEHOBCKHH crlocod
e  BBIUIABKA B 3JICKTpOIEYax
6. Kakoii cnuiaB Ha3pIBaeTCs YIJIePOANCTOM CTaIbI0?
VYrepoaucTol cTajgblo Ha3bIBaeTCs CILJIAB JKeje3a ¢ yriaepoioM (coaepikaHue yriaepoaa a0 2%) ¢ mpumecsiMu
KpeMHHUs, cepbl U pocopa, mprueM IIaBHON COCTABIISIONICH, ONPEACIAIONIEH CBOWCTBA CTANH, SABISIETCS yrIIepo/.
7. TlosicHHTe, BJUsIHHE CJEAYIOIIHX MPpUMeceid HA CBOMCTBA CTAJIH:
®  KpPEeMHHMH — yIIy4IIaroTcsl yIPYTHe CBOMCTBA, MArHUTOIPOHUIIAEMOCTh, COIPOTHUBIIEHHE KOPPO3UH
Y CTOMKOCTH MPOTUB OKHCIICHUS MIPU BHICOKMX TEMIIEPATYypax.
e  MapraHel — ITOBBIIICHNAE TPOYHOCTH ¥ TBEPAOCTH CTaJIM, HE3HAUNTEIHHOE YMEHBIICHHE
IJIACTUYHOCTH.
e cepa— coo0lIaeT, cTaji XpYIKOCTh MPU BBICOKMX TeMIIepaTypax (KpacHOJIOMKOCTb), TIOHMKAET
CONPOTHUBJICHHUE YCTAIOCTH U YMEHBILIAET KOPPO3HOHHYIO CTOMKOCTB.
e (ocdop — coobiraeT, CTaal BHICOKYIO XPYIKOCTh CTAIX IPU HU3KUX TEMIIEpaTypax
(XJTaTHOIIOMKOCTB).
16. O0bscHUTE NPUHIMN KAaccupUKALUU YIIepOAUCTOH CTATHU.

Ilo HazHaveHUIO:
®  KOHCTPYKIIMOHHAs CTallb
®  HHCTpYMEHTaJbHas CTalb
o xauecTBy:
e  OOBLIKHOBEHHOI'O Ka4eCcTBa
®  KauyeCTBECHHBIC
®  BBICOKOKAYECTBEHHEIE
Ilo cTenenn packucIeHUS:
®  CIIOKOHHBIE
®  IIOJIyCIOKOWHBIE
®  KHUIISIIHE
o conepxaHnuio yriepona:
®  HU3KOYIJIEPOJIUCTBIE
®  CpeAHEeyriepoaAHCThie
®  BBICOKOYIJIEPOAUCThIE

®  JI03BTEKTOHMIHBIC
®  DBTEKTOHWJIHBIE
®  3aIBTEKTOHIHBIC
17. Kakas yrJjiepoaucrasi cTajdb Ha3bIBaeTCsl KOHCTPYKIMOHHOW ?
KOHCTpYKIIMOHHOM YIIIEPOAUCTON CTAJbI0 HAa3BIBACTCSI CTallb, CoAepikarias yriepoaa a0 0.65-0.70%.



18. Ha xakue TpH Irpynnbl AeJATCA KOHCTPYKIHOHHBIE CTAIH M0 KAYeCTBY

e  MsrKas KOHCTPYKIMOHHAsS CTallb ¢ comaepxkanueM yriaepoaa 0.05-0,25%.
e  HOpMalbHas KOHCTPYKIIMOHHAS CTaJb ¢ conepykanueM yriaepona 0,30-0,40%.
e TBepIas KOHCTPYKIIMOHHAS CTallb C conepxkanneM yriepona 0,4-0,7%.

19. Kakas yriepoaucTas cTajdb Ha3bIBaeTCs HHCTPYMEHTAJIbLHOI?
WHCcTpyMeHTaIbHON YTIEPOANCTON Ha3bIBACTCS CTAID C colepkaHueM yriepoaa ot 0,7% u Bee.
20. ITepeuyncauTe OCHOBHBIEC HEIOCTATKH YIJIEPOJAMCTOI CTaJIH.

®  OTCYTCTBHE COYETaHHUS MMPOYHOCTH M TBEPAOCTH C IIACTHYHOCTHIO;

e  [OTeps TBEPAOCTH M pexylueil crnocoOHocT mpu HarpeBaHuu a0 200 rpagycoB W moTepu
MPOYHOCTH IIPH BBICOKOW TEMIIEpaType;

e  HM3Kas KOPPO3HOHHAsl YCTOHUMBOCTD B CPEZE ICKTPOJINTA, B arPECCUBHBIX Cpeax, B aTMocdepe
Y I BBICOKHX TeMIIepaTypax;

e  HU3KHE ICKTPOTEXHMYECKHIE CBOWCTBA;

®  BBICOKHH KOA((UIMEHT TEIUIOBOTO PACIIHPEHNS;

e yBEIMYCHHE Beca U3ICNUH, YHAOPOXKAaHHE HX CTOUMOCTH, YCJIOXXHCHHE IPOSKTUPOBAHU
BCIICICTBHE HEBBICOKOI IPOYHOCTH ITOH CTaJIH.

21. O0bsicHUTEe NPUHLIMII MAPKMPOBKH YIJI€POIUCTOM CTaIH.

CTaib OOBIKHOBEHHOI'O KayecTBa Mapkupyercs OykBamu Ct. B 3aBUCHMMOCTH OT Ha3Ha4YeHUS JEITUTCS
Ha TpyNIbL: Ipynna A — rmocrapisieMas 0 MEXaHHMYeCKHM CBOMcTBaM; rpymnmna b — mocrasngemas 1o
XMMHUYEeCKOMY cOCTaBy; TIpymma B — mocrtaBisemMas 1O MEXaHMYECKHMM CBOHCTBaM C
JIOTIOJTHUTENbHBIME  TPEOOBAaHUSIMU IO XMMHYECKOMY cocTaBy. [pynma A B Mapke cTaiu He
ykasbiBaercs. L{udpa nokaspiBaeT HOMep Mapku crany, 4eM Ooibiie HoMep npu CT. TeM TBepxkKe U
IpoyHee cTanb. B 0003HaYeHNN MapOK KHUIAIIEH cTalnn D00aBIIeTCs HHICKC «KI», TTOJTyCHOKOHHON —
«TIC», CIOKOMHBIE CTalI MapKUPYIOTCs Oe3 HHIEeKCa.

[pmmep: BCtd4nc — cranp yraepomuctas OOBIKHOBEHHOTO KadecTBa, HOMep Mapku 4, rpymma b,
CTEICHb PACKHUCIICHHS — MOTYCIIOKOHHASI.

KaueCTBEHHAsl YIJIEPOANCTas CTalb. J[By3HAuHBIC YHCIIa TTOKAa3bIBAIOT CPEJHEE COACPIKAaHHUE YIIeposa
B COTBIX JOJIIX MponeHTa, OykBa I 00O3HauaeT MOBBIIIEHHOE COJEp)KaHHE MapraHma. Mapku
KHIISIIEH CTaIu UMEIOT MHIEKC «KID».

ITpumep: 08km — KkadyecTBEHHas yriepomucTas CTalb C coiepkaHueMm yriaepona 0,08%, cremeHs
PaCKHCICHNS — KUIIAIIAs.

aBTOMaTHas cTajb. B MapkupoBke 3Toil cranu OykBa A 0003HauaeT «aBTOMAaTHas CTalby, IHdpa,
cienyomas 3a OykBoi A, MOKa3blBaeT CpefHEE COJAEp:KaHHE YIIepoJa B COTBIX JONAX IMPOIEHTA.
Bbyksa I 0603HauaeT MOBBIINIEHHOE COIEPKaHNE MapraHIa.

IIpumep: A12 — yrnepoaucTast aBTOMaTHasl CTallb ¢ coaepxkanueM yriepoaa 0,12%.
MHCTPyMEHTAJIbHAsl yriiepoaucTas cTaiab. Mapkupyercs OykBoi Y. Lnu¢psl, crosmme npu Oykse VY,
MIOKA3bIBAIOT CPEIHEE COJep KaHUEe Yriepoa B AECATHIX JIOIX MPOIEHTA, MHAEKC A B KOHIIE MapKu
XapaKTepu3yeT BHICOKOKAYECTBEHHYIO CTallb.

IIpumep: V12 — yrnepoaucTas kadecTBEHHas CTallb C cojepkanueM yriepoaa 1,2%

KoHCcTpyKIIMOHHBIE JIETHPOBAHHBIE CTAJIH.

BapuanTNel

1.Jlecuposannas cmanp — Mo CRAAE COOEPIHCAWULL 6 C6OEM COCMABE:
1)xene30, yriaepo/, JIETUPYIONIHe KOMIIOHEHTHI;

2)Menp, IIUHK, JISTHPYIOIIHE KOMIIOHEHTHI;

3) »xene30, IUHK, JIETUPYIOMIHE KOMIIOHEHTHI;

2.lenvio nezuposanun agnaemca:
1)yny4mieHre MeXaHHYECKUX CBOWCTB;
2)n3MeHeHne MEXaHUIECKOTO COCTaBa;
3)ImoAroToBKa K TEPMHUYECKONH 00paboTKe;

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

3)conepxkaHus yriepoaa;

4.I1o Kauecmagy nezuposannas cmaib ROOPA3OENAEMCA HA:
1)00BIYHOTO KaYeCcTBa M BEICOKOKAUECTBEHHAS;



2)KkadecTBEeHHAs!, BBICOKOKaYeCTBEHHAsI, 0COOOBBICOKOKAUECTBEHHAS,
3) 0OBIYHOTO KadecTBa, BHICOKOKAUECTBEHHAS, KAUeCTBEHHAS;

5.Kakue 31emenmol no6uluiaiom nPOYHOCHb 1€2UPOBAHHON CIATI:
1)maprasren, kpemHHi, Gpochop;
2) Mapraser], KpeMHUH, cepa;
3) mapraser, KpeMHHU, MOJTHO/ICH;

6. YKasicume npouenmnoe cooepiicanue 1ezupyloumux 11eMeHn o8 6 HU3K01e2UPOBAHHOL,
cpeonenezupoBanHoil U 8bICOKOIEZUPOCAHHON CIAIU:
o 1%, ot 1% mo10%, 6osree 10%;
2) o 2.5%, ot 2,5% n010%, 6onee 10%;
3) mo 5%, ot 5% m012%, 6omee 12%;

7.9mo o6o3nauaem oykea (11 )6 mapkupoexe II1X6:
1 )ImapuKOIOAIINITHIKOBAS;
2)0c000BBICOKOKAYECTBCHHAS,
3)noBBIIEHHAS IPOYHOCTD;

Bapuant Ne2

1.9mo o6o03nauaem yugpa ¢ mapkupoexe cmanvl5X:
1)conepxanue xpoma 15%:;
2)conepxanue yraepoaa 0,15%;
3)conepxanue yraepoaa 1,5%;

2.Kakue mapxu cmanu 001a0aiom KOppo3UOHHO- CHOUKOCHbIO
1) 20X13; IIX15; V12A
2) 15X25T; 40X13
3) 15X25T; UIX15

3. Ykasicume codeparcanue 8pedHvix npumeceli 6 8bICOKOKAUECMEEHHOU CHIATU
1) 0,025%
2) 0,035%
3) 0,5%

4. B maprupoexe 40XH2MA oyxea M o6o3nauaem
1)MeNKO3epHUCTOE CTPOCHHE;
2) HanM4YKe MapraHia;
3) Hanu4yue MO0 IeHa;

5. Pacwugppyiime mapxupogxy 4512
1) mapraHueBas cranb ¢ MaccoBbIM coaepxkanueM C okoino 0,45% u Mn okono2%;
2) maprasueBas cTajb ¢ MacCOBBIM conepxkanueM C okono 45% u Mn oko102%;
3) maprasueBast cTajb ¢ MacCOBBIM cojiepxkanueM C okoio 4,5% u Mn okono2%;

6.K kakomy muny cmanu omnocumca mapka P9
1) nemenTupyemas;
2)0bIcTpOopesKyIIas;
3)peccopHO-TIpyKUHHAS;

7. Kaxoii anemenm nogvtiuaem Kpacnoi0MKoOCHs Clanu
1) cepa;

2) docdop;
3) xpom

BapuanTNe3

1.9mo o603nauaem yugpa ¢ mapkuposxe cmanvl5X:
1)conepxanne xpoma 15%;



2)conepxanne yriaepona 0,15%;
3)conepxkanne yriaepoaa 1,5%;

2.Jlecuposannan cmany — 3mo CnAA8 cOOEPIHCAUUIL 8 C6OEM cocmasge:
1)xemne30, yriiepo, JISTHPYIONIHe KOMIIOHCHTHI,
2)Menp, IUHK, JISTHPYIOIIHe KOMIIOHCHTHI;
3) sxene30, HUHK, JIETUPYIOMIHE KOMIIOHEHTHI;

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

4.I1o Kauecmagy nezuposannas cmaib ROOPA3VENAEMCA HA:
1)00BIYHOTO KaueCTBa M BEICOKOKAUECTBEHHAS;
2)kavecTBEHHas!, BHICOKOKAUYECTBEHHAs, 0COOOBBICOKOKAYECTBEHHAS;
3) 0OBIYHOr0 Ka4eCTBa, BHICOKOKAYECTBEHHAS, KAUSCTBCHHAS;

5. Pacwugppyiime mapkupogxy 4512
1) maprasIieBas ctaib ¢ MaccoBBIM conepxkanneM C okoino 0,45% u Mn okomo2%;
2) MaprasIieBas CTajib C MacCOBEIM conepxkarneM C okono 45% u Mn okxo102%;
3) maprasIieBast cTaib ¢ MacCOBEIM conepxanneM C okoino 4,5% u Mn okom02%;

6. YKasicume npouenmmuoe cooepicanue 1ezupylomux 11eMeHn o6 6 HU3K01e2upo6antoll,
cpeonenezupoBanHoil U 8bICOKOIEZUPOCAHHON CIATIU:
o 1%, ot 1% 1010%, 6osree 10%;
2) 10 2.5%, ot 2,5% 1010%, 601ee 10%;
3) 1o 5%, ot 5% n012%, 6osee 12%;

7. Kakoii anemenm noguvluiaent Xa00H010MKOCIb CINATU
1) cepa;

2) pocdop;
3) xpowm;

Tepmuyeckasi 00padoTKa cTaan

Bapuant Nel

1.  Cnocobnocms  cmanu  nosvluiamy  meepoocms 6  pe3yibmame  3AKAIKU Imo
a) 3aKaJBaeMOCTh 0) MPOKAIMBaEMOCTb;

2. Ilepecviuiennvtii meepowlii pacmeop y2iepooa 8 a-iicenese — Imo
Q)IIepIUT
0)MapTeHCHT
B) ayCTEHUT

3. Ocnoenvie paxmopsl 6030elicmeus npu mepmuiecKoil 0opadomke
a) CKOpOCTh HarpeBa B) JIaBlIicHUE
0) Temmeparypa ) Bpems

4. Kakue 6uovt omatcuca omnocamces k omacuzy I pooa
a) TOMOT€HHM3aI[OHHBIN OTXKUT T) PEKPUCTAIUIN3AMOHHBINA OTKUT
0) OJHBIN OTXKUT JT) HETTOTHBIN OT)KUT
B) M30TEPMHUYCCKUIN OTHKUT €) OTHKUT ISl CHATHS OCTATOUHBIX HANPSHKCHUN

5. Tepmuueckan obpabomka — 3mo NPONECCH BO3JICHCTBHS MO ONPE/ICIEHHBIM PEXXUMaM C LEIIbI0

N3MCHCHUA u

6. Ilepezpes — smo:
a) neekT TepMooOpabOTKH, CBA3aHHBIN C OKUCIICHUEM U YaCTUYHBIM OIUIABJICHUEM TPaHUI] 3€PEH;
0) YKpyIHEHHE 3epeH B MPOLecce PEeKPUCTAITU3AIMOHHOIO HAarpeBa;

7. IIpu mepmuueckoit 06padomxe usmeHeHue MEXAHUYECKUX CBOUICHE OOCHU2AEMCA
1)ripu HEM3MEHHOM XHMHUYECKOM COCTaBe;
2)ImyTeM U3MEHEHHSI XUMHUIECKOTO COCTaBa;
3)ImyTeM MEUICHHOTO OXJIAXICHHS,



8. Coommnecume onpedenenue u noAcCHeHUue OCHOBHBIX 6U008 MEXHONOZUU MEMATIN08:
1) Mmetammyprus ;
2) MexaHUYecKast TEXHOJIOTHS;
3) Tepmudeckas 06paboTka;
a) MOTTyYCHHE M3 MeTalla H3IeNINi 3a1laHHON BHEITHEH (OPMBI;
0)moy4yeHne 3aJaHHBIX CBOWCTB;
B) MOJy4EHHE METaJlla 3aJaHHOTO COCTaBa;

9. Coomnecume npoyeccol XUMUKO-MEPMULECKOU 00pAGOMKU U XUMUYECKUIL IT1eMeH M, KOMOPbIM
Hacvlwaemea Memain:
1) uemenTanuss  a) a3oT
2) anutupoBaHue 0) yriaepon
3) a30TUpOBaHUE B) ATIOMUHUI

10. Coomnecume cKopocms 0X1ax3cOeHUs U CMPYKMYPY, 00pa3yIOWYIOCA RPU NPEEPALEHUN AYCHEHUMA
npU HENPEPLIGHOM OXNANCOeHUU

1) V1 a) copbur

0
w0 4 2) V2 0) TpOOCTUT ¥ MapTEHCHUT
I 3) V3 B) TpoocTut
o @ 4) V4 1) pacniam HEBO3MOXKEH
2t 2 5) V5 n) nepaur
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BapuanTNe2
1. Tepmuueckasn oopabomka — Imo NPOIECCHI BO3JICHCTBUS 110 ONPEAETCHHBIM PEKUMaM C IETbI0
HU3MCHEHHS u

2. Omorcuz nepeozo pooa — Mo
1) U3meHeHune cTpyKTypHI CIIaBa MOCPEACTBOM HNEPEKPHUCTALTU3AIMN OKOJIO KPUTHUECKUX TOUYEK C IEIIBI0
MOJIyYeHHs] PABHOBECHOW CTPYKTYPBI;
2) IlpuBeneHue CTPYKTYPHI M3 HEPABHOBECHOTO COCTOSIHHA B O0Jiee paBHOBECHOE;
3) HaceblmeHre HOBEpXHOCTHOTO CIIOSI YTIEPOJIOM;

3. Omnyck — 6uo CTayiell U IPYTuX CIUIAaBOB, OCYIIECTBISIEMBIH TOCIIE
Y TIPEJICTABIIAIONINN CO00i JI0 HEKOTOPOM TEMIIEpaTyphl C MOCIETYIOITUM (Ha
BO3/yX€ WU B BOJE).

4. Ilpu Hopmanuszayuu cmaib nocjie HAzpeea oOXaaxicoaemcs
1) B neun
2) B Bone
3) Ha Bozmyxe

5. K depekmam 3axanku omuocamcs
1) TpemuHbI, TOBOKA, BO3BPAT;
2) TpemuHsbl, TOBOJIKA, KOPOOJIECHUE, TOMOTCHU3AIIHSI,
3) TpemuHbl, TOBOKA, KOPpOOIEHHE, 00€3yTIIepOKUBAHUE;



6. Ilemenmayusn — XuMuKo-mepmuuecKkas 00padomKa cmaibHvlX demaneli, KOTOPas MOBbIIIACT
" HX TTOBEPXHOCTH ITyTEM HACHIIICHHS

7. Yayuwenue — mepmuueckasn oopadomka, coctosmas ms U BBICOKOTO

8. Ilpu mepmuueckoii 06padomke usmeHeHUe MEXAHUYECKUX CGOTICINE 00CHULACCA
1)Ipu HEU3MEHHOM XMMHUUYECKOM COCTaBE;
2)yTeM U3MEHEHUS! XUMHUYECKOTO COCTaBa,
3)myTeM MeJIEHHOTO OXJIaXICHHUS,;

9. Coomnecume npoyeccol XUMUKo-mepmMudeckoii 00padomKu u Xumuieckuii 31emenn, KOmopsim
Hacvluaemcsa Memasii:
1) uemeHTauuss  a) a3oT
2) anutupoBanue 0) yriepon
3) a3oTHpoBaHWE B) AMOMHHHN

10. Cnocobnocms cmanu nogvluiams meepooOCms 6 pe3yibmame 3aKanKu — Imo
a) 3aKaJMBaeMoOCTh 0) MPOKaTUBAEMOCTD

BapuanTNe3

1. 3axkanennan cmans umeen CmpyKmypy
1) AycrenuTa, nepaura u GpeppuTa;
2) HepaBHOBECHYIO CTPYKTYPY MapTEHCUTa, TPOOCTUTA WIIK COPOUTA;
3) KpynHO3epHUCTOTO IIEMEHTHTA;

2. Ilpu eévicokom omnycke cmanb noayuaem
1) Hannyumee coueTaHne MEXaHUIECKUX CBOICTB;
2) CriocoOHOCT paboTaTh B YCIOBHUSIX TPEHHS HA U3HOC;
3) BoccTaHOBNICHHE XUMUYECKOTO COCTABA,;

3. IlIpu nopmanuzayuu cmaisb ROCNE HAZPEBA OXTIANCOACHICA
1) B neun
2) B Bone
3) Ha Bo3myxe

4 .Buowi 3akanku
1) IIpocras, npepsIBUCTasL, CTYICHYATas1, m30TepMudeckas, TBY;
2) [pocras, pekpucTaIUIH3ALNS, CTyIIeHIaTas, n3orepmudeckas, TBY;
3) IIpocras, pexpucTamnu3anus, CTyneHuaTas, Bo3spar, TBY;

5 .K degpexmanm 3axanku omnocames
1) TpewuHbl, HOBOJKA, BO3BPAT;
2) TpemuHbl, MOBOJKA, KOPOOJICHHE, TOMOTCHU3AIIHS,
3) TpemuHbl, MOBOKA, KOPOOJICHHE, 00€3YTIICPOKUBAHIE;

6. Omorcuz nepeozo pooa — Imo
1) I3aMeHeHue CTPYKTYpHI CIUIaBa MOCPEACTBOM MEPEKPUCTAILIM3ALUH OKOJIO KPUTHYECKHX TOUEK C LIEJIBI0
MOJTyYCHHS] PABHOBECHON CTPYKTYPHI;
2) IIpuBeneHye CTPYKTYpPhI U3 HEPABHOBECHOT'O COCTOSIHUS B OOJIee paBHOBECHOE;
3) Hacelmenne NOBEpXHOCTHOTO CIIOS YTIIEPOIOM;

7. Llemenmayusa — xumuko-mepmuueckas o0padomKa cmaipbHbuIX 0emaeil, KOTopasi MOBbIILAeT
" UX TTOBEPXHOCTH ITyTEM HACHIIICHUS

8. Omorcuz nepeozo pooa — smo
1) M3MeHeHue CTPYKTYPHI CILIaBa MOCPEACTBOM NEPEKPHUCTAILIM3AIUN OKOJIO KPUTHYCCKUX TOYECK C IIEITThI0
MOJYYCHUS PABHOBECHOU CTPYKTYPHI,
2) [IpuBeneHne CTPYKTYPHI U3 HEPABHOBECHOTO COCTOSIHUS B 00Jiee paBHOBECHOE;
3) Hachimenue moBepXHOCTHOTO CJI0S YTIIEPOIOM;



9. Omnyck — 6uo

Y TIPEJICTABIIAIONIHNN CO00it

BO3/yX€ MU B BOJE).

crajei ¥ Ipyrux CIijlaBoOB, OCYIIECTBISIEMbBIN MTOCIIE
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Bapuant Nel

1./Iamyns 3mo cnnae

l)Menu ¢ LIMHKOM;
2)MeI C 0JIOBOM;
3)Menu ¢ KpeMHHEM;

2.bponza amo cnnae

1)Menu ¢ IMHKOM;
2)MeI C 0JIOBOM;

3)yrnepoja ¢ KpeMHHUEM;

1) V1 a) copbur

2) V2 6) TpOOCTHT ¥ MApTEHCHUT
3) V3 B) TpoocTut

4) V4 r) pacniag HEeBO3MOXKEH

5) V5 1) nepaur

3. Ykaosicume npouenmnoe cobep.m’anue Jecupyrouiux KOMROHEeHmaoe 6 cCneyuailbHblx J1amyHiax

1)20-25%
2)12-20%
3)7-9%

4.Kakumu ceoiicmeamu 001a0arom on06annvle OpoH3bl

1) BBICOKOH KOPPO3HOHHOM CTOHKOCTBIO, KHUIKOTEKYUECThI0, HOBBIIIEHHBIMU aHTH()PUKIIMOHHBIMU CBOMCTBaMHU;
2)  WMEIOT MaJyIo IUIOTHOCTH MPU BBICOKOW Y/ICNIbHOW NPOYHOCTH;

5.9mo makoe momnaxk
1) matyHs, conepxkamas 1o 10% menu;
2) natyHs, coaepxkamas 1o 10% muHKa;
3) 6poH3a, conepkaras 10 10% muHKa;

6.110 nasnauenuio namynu noopasoensaiom Ha
1)nuTeiiHble U LEMEHTUPYEMBIE;
2)o0pabaThIiBaeMble TaBICHUEM U JIUTCHHBIE;
3)eMeHTHUpyEeMBIE U yIyqIIaeMbIe;

7.Kak no I'OCT o6vin1a 61 0003nauena 1amyny ¢ Maccoswvim cooeprycanuem meou 63% u 37 %yunka

1)J137-63
2)7163
3)J163-37

8.Kax no I'OCT obLna 6b1 06031auena 6poH3a 0106AHHO-YUHKOBAS C MACCOBbIM coOeprcanuem 0106a 4%,

uunka 3% u 93% meou

1)BpOL14-3
2) BpOL14-3-93
3) BpOI193-4-3

Bapuant Ne2



1.JTamyns 3mo cnnae
1)Menu ¢ IMHKOM;
2)Menu C 0JIOBOM;
3)Menn ¢ KpeMHHEM;

2.Ykasrcume npoyenmmnoe cooepicanue aiiOMUHUA 6 AIIOMUHUEEHIX OPOH3AX
1) no 6%;
2) mo 18%;
3) mo 11%;

3. Kaxoui snemenm yiayumwaem aHmu@pukyuonnble c60UCmea u 00padamoleaemocms pe3anuem 1amynu
1) cBuHer;
2) KpeMHUH;
3) HUKETb;

4.ITonymomnakom Ha3b186al0M NAMYHb COOEPHCAULYIO
1) no3%r1unKa;
2) cBbrmre 10 1o 20% 1uHKa;
3) 6onee 30% nuHKa;

5.Kax no I'OCT 6vi1a 661 06031nauena 1amyns ¢ Maccogsim cooeprcanuem meou 96% u 4%yunxa
1) J14-96
2) JI96
3) JI96-4

6. Kax no 'OCT 6vina ovt 0603nauena 6poH3a 0108AHHO-UUHKOBO-CEUHI0BASL C MACCOBLIM COOEPIHCAHUEM
onoea 5%, uunka 7% , ceurnua 5% u 83% meou
1) BpOLIC5-7-5
2) bpOIIC5-7-5-83
3) bpOIIC83-5-7-5

7. Kakoii cnnaé na meoHoii ocHose umeem camyio HU3KyI0 JTUMEHHYI0 YCAOKY U JIYHULYIO HCUOKOMEKyUeCnb
1) onoBsHHast OpoH3a;
2) TOMIIaK;
3) kpeMHucTast OpoH3a;

8.11o naznauenuto namynu noopazoensaiom Ha
1) nuTeliHbIe U IEMEHTUPYEMBIE;
2) oOpabaTpIBaeMble AABJICHUEM H JUTEIHEIC,
3) HeMeHTHpYEeMBbIC U YIIydIlIaeMbIe;

Pe3unsbl

1. UYro Ha3piBaeTcs pe3MHOI?
Pe3nna — mpoaykT mepepaOOTKM TpH MOBBIMIEHHON TeMIepaType CMEeCH, COCTOAIIeH M3 KaydyKa, Cephl H
crHenuaIbHBIX J00ABOK.
Pe3nHBl — macTMacchl € PEIKOCETYATOW CTPYKTYpOH, B KOTOPBIX CBS3YIONIUM BBICTYIIAET IIOJIAMED,
HaXOJIAIINNCS B BRICOKOJIACTUYHOM COCTOSIHHH.
2. TlepeuncinTe OCHOBHBbIE KOMIIOHEHTHI PE3UHBI.
HaTypanbHblil niyu CHHTETUUECKHI KayuyK, cepa.
3. Kakoii npouecc Ha3pIBaeTcsl ByJKaHU3anueii?
BynkaHuzanueil Ha3pIBaeTCs XUMUYECKOE CBSI3bIBAHUE MOJIEKYJI Kaydyka ¢ aromamu cepbl (140-150 rpamycos).
4. C kakoi HeJbI0 B COCTAB Pe3HHBI BBOIAT:
a.  KpacuTend — JUIs NIPUAAHUS OKPACKH
b. mmactudukatopsr — s obnerdyeHus GopMoBaHHs
C.  aHTHOKHCIHTENH — JJIS 3aMeJJICHHUS IIPOLIECCOB CTaPECHHUS
d. mopoo6pa3zoBaTenu — ISt H3TOTOBJICHHUS TOPUCTHIX TyOUaTBHIX PE3HH.
5. YTo Ha3bIBaeTcs ChbIPOi pe3HHOM
CeIpas pe3nHa — HE IOJIBEPTaBIIAsCS BYJIKAHM3ALMN MEXaHHWYECKas CMeCh KaydyKa, Cephl, HANOJIHHUTENEH n
JOPYTHX HHTPEAUEHTOB.
6. C kakoii neJjbIo NPOBOAST apMHPOBAHNE Pe3UHOBBIX H3/1eJUI?
JUis yBenudeHus MPOYHOCTU JeTalnedl U3 pe3uHbl MOCHEHHAS COBMELAETCS C apMaTypod — TKaHSAMH,
MPOBOJIOYHBIMU KapKacaMu, METaJIIMYECKON OIUIETKOM U T.II.
7. Kak H3MeHSAI0TCS CBOMCTBA Pe3NHBI B 3aBHCHMOCTH 0T TeMIIepaTyphbl?



C moHIKEHHEM TeMIIepaTyphl Pe3UHbI Ipeiell IPOYHOCTH PacTeT, a AIaCTHYHOCTD I1a1aeT.
8. Kakue nmpoueccol, Npoucxoasiiye B pe3uHe NPUHATO HA3BIBATH CTapeHHeM?
CrapeHne — COBOKYITHOCTb BCEX M3MEHEHHIA, IPOUCXOSMINX B PE3UHE B IIPOLECCE ATUTEIBHOTO OKUCICHHS.
9. Kak U3MeHSAIOTCSl CBOMCTBA Pe3MHbI OT KOHTAKTA € KUAKOCTSAMH ?
e  BOJa B TCUCHHUE AIHUTEILHOTO BPEMEHH HE OKa3bIBAaeT 3aMETHOTO BIMSHHUS Ha CBOMCTBA PE3UHBI
e OT JJIMTEIBHOTO KOHTAaKTa C HE(TENPONYKTaMH PE3UHOBBIC HM3IEIHS HAMHOTO YBEIHUYHBAIOTCS B
o0beMe, Y HUX yMEHbBUIAETCS IPOYHOCTD, JJIACTUYHOCTD ¥ TBEPAOCTb.

Kaen

1. Kaxkue BemecTBa Ha3bIBAIOT KJIEAMHU
Knesmu Ha3pIBarOT JKHUAKHE M MAacTOOOpa3sHble MHOTOKOMIIOHEHTHBIE CHCTEMBI, OCHOBOH (CBSI3YIOIIIIM)
KOTOPBIX SBIITIOTCS BBICOKOMOJICKYJISIpDHBIE BEIIECTBA, OOJagaroline BBICOKOW anre3medl K TBEPIBIM
IIOBEPXHOCTSIM.
2. Ha xakue rpynnsl JeisTcsi KJed B 3aBUCHMOCTH OT MPHPOJBI CBA3YOLIEro?
B 3aBHCHUMOCTH OT IPUPOIBI CBSI3YIOLIETO PA3INYalOT KJIEU OPraHMYECKOro MPOUCX0XKIEHHs (’KUBOTHOTO U
PaCTUTENLHOT0) U CHHTETUYECKHE.
3. Ha xakux nmpomeccax 0CHOBaH MeXaHU3M OTBEPIKIEHUs Pa3INIHbIX KiieeB?
d. HCHapeHHUEC paCTBOPUTECIIS
b. xumwuyeckue npeBparieHus (MOIMMEPU3AINS 1 HOTUKOHICHCALINS )
C. UCHapeHUue pacTBOPUTENS U XUMHUECKHE U3MEHEHUS CBA3YIOLIET0 KOMIIOHEHTA
4. Ot 4ero 3aBHCHT MPOYHOCTH KJI€€BOT0 COeTMHEHUs1?
[Ipo9yHOCTE KJIEeBOTO IIBa B PAaBHOI Mepe 3aBHCHUT OT CHJI CICIUICHHUS BHYTPH 3aTBEPCBIIETO KiIes (KOTe3U ) U
OT CHJI a[rE€3UH.
5. Kakoii npu3Hak siBjisieTcs KiaccupuKAUOHHBIM LIS KiieeB?
KHaCCI/I(i)I/IKaHI/IOHHLIM IIPU3HAKOM KJICEB SABJIACTCA BUJ CBA3YIOIIETO, B COOTBETCTBHUHU, C YEM PA3JIMYAIOT KIICHU
Kap6HHOJ'II)HLIe, (beHOJ'II)HI)Ie, OMOKCUAHBIC, MOJIMAMHUIHBIC, TTOJIMAKPUIIOBBIC, MOJINYPCTAaHOBLIC, PE3UHOBLIC U

J1p.
JlakokpacoyHble MaTepHAJIbI

1. [ns 4ero mpegHa3HAYeHbI JJAKOKPACOYHbIE MATEPUAIBI?

Jlakokpaco4yHble MaTepHaibl INpeIHa3sHAueHB! IS HAHECEHHs Ha IOBEPXHOCTh COOPYKEHHUH, CTpOEHHil,
aBTOMOOWJICH M OTHEJbHBIX JeTalell TOHKOH CIJIONTHOW MOKPOBHOW TUICHKH, KOTOPYIO MOCIE COOTBETCTBYIOIIEH
O6pa60TKI/I MPUHATO HA3bIBATH JIAKOKPACOYHBIM IMOKPBITUEM.

2. Kakum Tpe0oBaHUSM 10JKHBI 0TBEYaTh JAKOKPaCOYHbIe NOKPBITHS ?
8. TPOYHO CBSI3BIBATHCS C OKPAIIMBAEMON MOBEPXHOCTHIO, T.€. UMETh BRICOKYIO aAre3HIO0;
b. o6mamate BO3MOXHO 0Oojiee  BBICOKOW MPOYHOCTHIO, TBEPAOCTHIO H  HEOOXOAMMOM
AIaCTHYHOCTBIO;
C. 10 BO3MOXKHOCTH MEHBIIE MPOMYCKATh BIAry, Maphl >KUAKOCTEH, ra3bl, COJHEYHBIC JIydd U HE
HM3MEHSTh CBOMX CBOMCTB ITOJ] ICHCTBHEM IEPEUNCICHHBIX ()aKTOPOB;
d. B chyvae MOBpPEKACHHS JIETKO BOCCTAHABIMBATHCS;
€. B BHJY MaCCOBOTO HCIIOJIb30BaHUS OBITh ICIIICBBIMH.
3. IlepeunciinTe 0OCHOBHBIE KOMIIOHEHTHI JIAKOKPACOYHBIX MaTEPHAJIOB.
®  TUIGHKOOOpa3oBaTeNH
pacTBopuTeNn
IIUT'MECHTBI
paszbaBuTenu
IUTaCTH(PHUKATOPHI
®  CHUKKATUBBHI
4. Ha3zoBuTe NpenMyIecTBa U HEAOCTATKH MACISHOTO MOKPBITHSI.
[peumymiectna:
®  BBICOKas ajre3ust
e  xXopoumias aTMOC(HEepOCTONKOCTh
e  OoJbIas 3JIACTUIHOCTH
e  HEpPacTBOPUMOCTH B HEPTEMPOIYKTaxX
Henocratku:
®  HH3Kas CKOPOCThH BHICBIXAHHUS
e  OTCyTCTBHE OJecka
5. Kakue kpackn Ha3bIBaIOTCS HUTPOIMAJIEBBIMHE?

CYCHCH3I/II/I M3 HUTPOJIAKOB U TOr'0 WJIKM UHOI'O INMUIMCHTA HA3bIBAIOTCA HUTPOOMAJICBBIMU KpaCKaMH, a 4allie
BCCI'0 — NPOCTO HUTPOIMAJISIMHU.



6. Ha3zoBuTe npenMyniecTBa M HeJOCTATKH HUTPOIMATEBBIX MOKPBITHIA.
IIpenmymiecrna:
e  crocoOHOCTE OBICTPO BBHICHIXAThH
e  J0CTaToYHas TBEPIOCTH
e  xopommi 61eck

Koppo3ust merasion

1. Kakoii nponecc Ha3pIBaeTcsl KOppo3ueii?
Koppo3sueii Ha3pIBaeTCs MpoIECC XUMHUECKOTO MITH 3JIEKTPOXUMHUUECKOTO  pa3pylleHHs] METaJIOB U CIUIABOB,
BCJIEJICTBHE B3aUMOJIEHCTBUS UX C OKpY’KaloIleH cpenoil.
2. Ha3zoBuTe 1Ba OCHOBHBIX BH/Aa KOPPO3HH.
Paznuuarot JBa OCHOBHBIX BHUJa KOPPO3UH: XUMHUYCCKYIO U 3JICKTPOXUMUYCCKYTO.
3. IIpuymMHBI BOSHHKHOBEHHSI XHMHYEeCKOH KOPPO3HM.
XuMudeckasi KOppo3usi BO3HUKAET B PE3yJIbTATE NEHCTBHSA Ha MOBEPXHOCTh METAJUIOB U CIUIABOB aTMOC(HEpEI
BO3JlyXa, CYXHX Ta30B ¥ XHUIKOCTEH, HE MTPOBOAALINX IICKTPHUECKOTO TOKA.
4. Tlpu4nHbI BOSHHKHOBEHHS YIEKTPOXUMHYECKOH KOPPO3HH.
DJIeKTpOXUMHUYECKast KOPPO3Hsl Pa3BUBACTCA IIPU JEHCTBHM Ha METAJ JIEKTPOPIHUTOB, TO €CTh JKHUAKOCTEH,
MPOBOJSIINX 3IEKTPUIECKUH TOK.
5. UYrTo moHMMAKT NOA TEPMUHOM 3JIeKTPOIHbIN MOTeHIHAT MeTa1a?
Pa3HOCTHP MOTEHNIMAJOB, CO3JAIOMIAsACAd Ha IOBEPXHOCTH CONPUKOCHOBEHHMS MeTaljla C JKHIKOCTBIO
(37€KTPOIUTOM) U XapakTepusymllas CIOCOOHOCTh MeTajula K PacTBOPEHMIO, Ha3bIBAETCS AIIEKTPOJHBIM
MOTEHIIMAJIOM.
6. Ha xakue BUABI MOKHO Pa31eJINTh KOPPO3NOHHBIE Pa3pyLIeHUs M0 BHEIIHUM NPH3HAKAM?
ITo BHEIIHUM NpHU3HAKAM KOPPO3HUOHHBIE Pa3pyLICHHUsI MOXKHO Pa3leIUuTh Ha TPYU BUJA!
8. TOBEPXHOCTHYIO (PaBHOMEPHYIO) KOPPO3HIO
b. MecTHyrO KOpPpO3UIO
C. MEXKPUCTANIMYECKYIO KOPPO3HIO
7. IlepeumcanTe MeTOABI 3ALIUTHI METAJIOB OT KOPPO3UH.
®  [OKPBHITHS HEMETAIINIECKUMH BEIIECTBaMU;
METaTMIECKUE MOKPBITHS
TIOKPBITUA TNICHKaMU OKHUCHU
MIPOTEKTOPHAS 3aIINTa HEMETAJUTHIECKUX KOHCTPYKINH
TIOJTYYCHUEC XUMHNYCCKU CTOWKHUX CIIABOB.

HToroBoe TecToBoe 3aaHue MO0 KypPCy AMCUMIIMHBI:

1. /Ina kpucmaniauueckozo cOCMOAHUA 8eU{eCH8a XAPAKMEPHDI ...
(HECKOIIEKO BApUAHTOB OTBETA)
a) KOBKOCTb;
0) HajM4YMe AATBLHETO TOPSAKA B PACIIOIOKEHUN YaCTHIL;
B) aHU3OTPOITNS CBOICTB;
T') BBICOKAs! AJIEKTPOIIPOBOHOCTH;

2. CnocobHocmb mamepuana CORpOmMusIAmMsCA 6HEOPEHUIO Opyz020 boee
meepoozo mena HaA3vl6aeMcA. ..
a) MPOYHOCTHIO, 0) YIPYroCThIO,
B) BSI3KOCTBIO, T) INIACTUYHOCTBIO.
1) TBEpJOCTHIO;

3. Cmpykmypa 3a36meKmuueckozo 6en020 yyzyna npu KOMHAMHOI memnepamype cocmoum
a) n3 nene0ypuTa U IEPBUYHOTO [IEMEHTHUTA;
0) u3 nepnuTa, nenedypuTa 1 BTOPUIHOTO IEMEHTHTA,;
B) M3 TIEPJIUTA U BTOPUYHOTO IEMEHTHTA;
T) U3 MIEPJIUTA U [IEMEHTHTA;
J) U3 NEepINTa;

4. T'oMo2eHU3UPOBAHHBIIL OMIHCUZ CINATIET RPOBOOAM HPU MEMREPAMYPAX ...
a) 160-1800C, 6) 800-9000C,
B) 750-7800C, r) 1100-12000C, x) 660-6800C.



5. Onmumanvnas memnepamypa 3akanxku cmanu Y13 cocmagnaem...
a) 9000C, 6) 7700C,
B) 8700C, 1) 7270C, 1) 10000C.

6. Cmpyxkmypa, nonyuaeman nocie 3aKanku u cpeonezo OmnycKa:
a) TPOOCTHUT OTITyCKa, 0) OCTATOYHBIA ayCTEHHUT,
B) COpOHT OTITyCKa, T') MApTEHCHUT OTITYCKa, 1) TICPJINT.

7. Teepoocmp HU3KOY21epOOUCHON CIAIU MONCHO NOGBICUMLD. ..
a) 3akankoit TBY, 0) OTXKUTOM,
B) 00BEMHOM 3aKalIKOii, T) HOpMaJH3anuei,
1) IeMeHTanuei u 3akankoi TBY.

8. Ocnognvie npeumyuiecmea mumano6vIX CNAAB08:
a) BHICOKHE MIPOYHOCTD U BSI3KOCTE;
0) BBICOKAs XJIAIOCTOHKOCTh, XOPOIIHE aHTH()PUKIIMOHHBIC CBOCTBA;
B) BBICOKAS J)KapOCTOWKOCTb, XOPOLINE JINTCIHBIC CBOICTRA;
T) Xoporrasi 00padaTEIBAEMOCTh pe3aHIEM;
J) BBICOKas! y/ieNbHast POYHOCTh U KOPPO3HOHHASI CTOMKOCTB.

9. Cmaobunuzamop 6800am 6 coCMag NAACMMACC:
a) JUTS 3aIIUTH TOJMMEPOB OT CTAPCHUS;
0) U1 YMEHBIIICHUS YCAIKH;
B) Jutst popMHUpOBaHMs TpeOyeMOi CTPYKTYpBI MaTepHaa;
T) JJIs OJTy4eHHsI TPeOYEeMO CTEIeHH KPUCTANTUYHOCTH;
JT) JUTS TIOBBIIICHHS IPOYHOCTH.

10. Ocnoenbimu Memooamu noaYYeHUs NOPOUIKA dcele3a AGNAIOMCA:
a) pa3MoJ B IIIAPOBBIX MEIBHUIIAX U JICKTPOJIU3 PACILIABA,;
6) MeToA ucapeHus: — KOHIEHCALlUU U IIEHTPOOEKHOEe pacbUICHHE;
B) MEXKPHUCTAJUIUTHASI KOPPO3U U pa3MOJI B BUXPEBBIX MEIbHUIIAX;
T) pacIbUICHHE pacIlylaBa i BOCCTAHOBJICHHE OKCHIOB JKeJe3a;
IT) SJIEKTPOJIA3 PacTBOPOB U TepMOau(pPy3nOHHOE HACKHIIICHHE.

11. Boicokokauecmeennvle cmaiu U Cmail ¢ 0COObIMU CE6OUCIEAMU GLINIAAGIAIOM 6:
a) MapTEHOBCKHX IICYaX, 0) TOMEHHBIX TIeYax,
B) KHCJIOPOJIHOM KOHBEpPTEpE, T') IIEKTPOIeyax.

12. Cnocobnocmb memannoe nepeoasams menjio on 60aee HaZpemovlX K MeHee HAZPenblM YUacmKkam mena
Ha3zbleaemcs:
a) TEIUIONIPOBOHOCTHI0, 0) TEIJIOBBIM paclIipeHHeM,
B) TEIJIOEMKOCTBIO.

13. Cnocobnocmo memanna npu Hazpesanuu NO2IOWANL ORPEdeIeHHOE KOIUYECH 80 MENLAd HA3bIGACHCAL:
a) TETUIOBBIM pacIIipeHreM, 0) TeIUI0eMKOCThIO,
B) TEIUIOIPOBOIHOCTEIO.

14. Cnocobnocms memansios yeeauuueamucs 6 pazmepax npu HAZpesanul U yMeHbUamsca npu
0XJ1a)HCOeHUU HA3BIEAIOM
a) TETUIONPOBOHOCTHIO, 0) TEIIOEMKOCTBIO,
B) TEIJIOBBIM paclIMpEeHHEM.

15. Ceoitcmeo memanna npomueoCm oAy YCMaioCmu Ha3bl6aemc:
a) BBIHOCJIMBOCTBIO, 0) yCTaloCThIO,
B) YIIPYTOCTBIO.

16. Cnocobnocms mamepuana 60ccmanasiuéanb NePEOHAYAILHYIO (OPMY U pazmepsl HOC/le RPEeKPaAeHUA
oelicmeus Hazpy3Ku HA3bl6ACMCA:
a) yIpyrocTbio, 0) ycTanocTblo,
B) BEIHOCJIMBOCTBIO.

17. Teepowtit pacmeop enedpenus y2nepooa 6 a-yuceje3e HaA3bl6ACMCA:
a) bepput, 0) LHEMEHTHT,
B) ayCTCHHUT, T') TICPJIUT,
) neneOypur.



18. Teepovtii pacmeop enedpenus yeiepooa ¢ y-sicesie3e Ha3bl6AeMc:
a) mepnut, O) ayCTEHUT,
B) IIEMEHTHT, T) (heppur,
1) neneOypur.

19. Xumuueckoe coedunenue xcenesa c y2niepooom Ha3vléaemca:
a) peppur, 0) mepumwr,
B) IEMEHTHT, ') AyCTCHHT,
I) neneOypur.

20. Yyzyn, ucnonv3zyemulii 011 nepedena na cmains, cooepycum 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%S, nazvieaemcs:
a) OebIi, 0) mpenenbHEIH,
B) IUTEUHBIH, T') CEPHIil.

21. Mexanuueckasn cmech eppuma u yemenmuma, cooeprcamian 0,8 % yznepooa, Hazvieaemca:
a) nenedypur, 0) dpeppur,
B) IEPIIUT,  T) ayCTCHHUT.

22. Mexanuueckas cmeco aycmenuma, cooepxcauian 4,3 % yanepooa, nasvieaemcs:
a) mepimT, 0) Nene0ypuT, B) ayCTCHHUT, T') (heppurT.

23. Jlecupyrouyue 3nemenmaul uyzyna:
(HECKOIIbKO BapHAHTOB OTBETA)
a) xpoM, O0) HUKeNb, B) THTaH,
r) cepa, x) docdop, ) Meapb.

24. Bgeoenue 6 scudKuii cniag paziudnplx 000a60K XUMUUECKUX ITIEMEHM 06 0114 NPUOAHUSA CRAABY 0COObIX
CBOIICING 3a CUem U3MEHEHUA €20 GHYMPEHHEZ0 CMPOCHUA, HA3bIGACHCA:
a) JerupoBanue, 0) MoaudUIMpPOBaHKE, B) paQ MHUPOBaHHE.

25. Ouucmka cnnagoe om HEHYIHCHBIX U 8PEOHBIX NpUMecell HA3bI6ACMCA:
a) paguHUpOBaHKE, 0) IETUPOBAHKE, B) MOTUPHIINPOBAHIE.

26. Bpeonwvie npumecu ¢ cmanu:
(HeCKoIbKO 8apuanmos omeenos)
a) pocdop, 6) mapraner,
B) cepa, T) XpoM,
) Ta3bl (a30T, KUCIOPOJI, BOAOPO.).

27. Ykazamo mapxu yznepooucmuix cmaneii:
a) V7,¥8, Y8rI, Y10, 6) XBCT,
B) 9XC, r) 155XB, 18X, 25XI'M.

28. Ilpouecc mepmuueckoii 0dpadbomku, nPU KOMOPOI CMAIbL HAZPEEAIONM 00 ONMUMAILHOI MeMnepamypul,
6b10€PIICUGAION NPU IMOTL MeMNepamype u 3amem dbiCHmpo 0XAalNcOAm npu IMoi memnepamype u 3amem
ObICMPO 0XNAXCOAIOM C YENbI0 NOIYUEHUS HEPAGHOGECHOU CIPYKIMYPbl, HA3bIGACHICA:

a) oTXkwT, 0) 3aKanka,
B) 11 y3HOHHBII OTXKUT, T) TOJHBINA OT/KHT.

29. Ocnosnble napamempul 3aKaaIKu:
(neckonvko sapuanmos omeemos)
a) CKOpOCTh Harpepa, 0) CKOPOCTh OXJIaXKIACHUS,
B) TeMIepaTypa, T') BpeMs BBIJCPXKKH, 1) JaBIICHHE.

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

31. ﬂumeﬁnwe ajlioMuHuesole cnjiaenl.
a) AJI2, AJI4, AJ19, AJT13, 6) M1, M2, M3,
B) JIC59-1JT, JIMu58-22.

32. Kapocmoiikuii uyzyn — uy2aip — COOEPHCUM ANIOMUHUAS
a) 15 %, 6)20 %,
B) 10 %, 1)25%.



33. Teepoas nosepxnocmnas KOpKa, COCIOAULAsL U3 YEMEHMUMA, 00PA306a6ULEZ0CA NPU TUMbE CEPO2O
uy2yna 6 Memanauyeckue Hopmol, HA3LIGACHCA:
a) omxwr, 0) Oenu3Ha,
B) OTOCIN, T) OTJIMBOM.

34. Ilnacmmaccol — 3mo uCKyccmeeHHble MAmMepuaibl, 0CHOBOI KOMOPBIX AGIAIOMCA:
a) MOHOMeEpHI, 0) 3JTaCTOMEPHI,
B) ITOJINMEPHIL.

35. K cazonanoinenHbim RAIACIMMACCAM OMHOCAMCA J1eZKUe NIACHMACCH
(HECKOIIbKO BApHAHTOB OTBETORB)
a) moMMKapOOHaTHI, ©) IIEHOIIACTHI,
B) TIOJTMUMHTBI, T') OPOIUIACTEHI.

36. /Tuneiinvie dehekmbol, umeroujue nPOMANCEHHOCMb MOILKO 6 0OHOM HANPAGIEHUY U GIUAIOWUE HA
dopmuposanue npouHOCMHBIX CEOIICHE MEMANI06, HA3bIEAIOMCA. ..
a) ANCIIOKALUSIMU;
0) nedekraMu KPUCTATUIMICCKOHN PEIICTKH,
B) IMOBEPXHOCTHBIE JIE()EKThl KPUCTAIIIMIECKON PEIIETKH;
') BUHTOBBIC JUCIOKAIUH;

37. Cnaaeé cuumaemces MemaiyiuueCKum, ecjin €20 OCHO6Y CoCmaeiArm memalindecKue KOMnOHeHmabl
ceonluie:
a) 50%, 6) 70%,
B) 67%, 1) 80%.

38. Ilpu pacmeopenuu Komnonenmog opyz 6 opyze o0pasylomcsa meepovie pacmeopul:
(HecKkobKo eapuanmog omeema)
a) 3amelleHusl, 0) BHEAPECHUS,
B) KOJUIOMIHBIC, I') UCTUHHBIE.

39. Yepnotii cnnas c cooepicanuem yenepooa 6onee 2,14%, oonadarouiuii ROHUICEHHOU MeEMNEPAMYPOl
NIAGNIEHUA U XOPOUWUMU TUMENHLIMU CEOUCMEAMU, HA3bIGAEMCA. ..
a) YIIIepOJUCTOM CTalbI0, 0) CEPBIM UYTYHOM,
B) UyTyHOM, ') KOBKUM YyT'YHOM.

40. 3nauumenvnas wacmo 6bINIABIAEMOI CHATIU NEPENIABTIACHICA NO
Kllaccuueckoil cxeme:
a) pyAa — 4yT'yH — CTaJb;
0) OembIii UyTyH — KOBKHH YyTYH — CTallb;
B) py/ia — KOBKHH YyT'YH — CTaJlb;
T) pylla — CepbIid YyryH — CTallb.

41. Kaxue mapxu cepvlx uy2ynoe ucnoib3ylomcs 01 u3zomoejienus oemaieil, padomarujux npu
ROBBIUEHHBIX CHIAMUYECKUX U OUHAMUYECKUX HAZpY3Kax?
a) Cu 20, 6) Cu 40,
B) Cu 10, Cu 15, 1) Cu45.

42. Kakue KOMROHEHMbL UCNOJIL3VIOMCA OJIA 1€2UPOGAHUSA CEPBIX UYZYHO6, PAOOMAIOU{UX NPU NOGLIUIEHHDIX
memnepamypax? (HecKon1bKo 6apuanmos omeema)?
a) XpOM W HUKeJb, 0) MOINO/IEH,
B) aJIIOMUHHUH, T) XpOM, HUKEJIb, ATFOMUHHH.

43. Kakoi ecpacpum aensemcsa menee cuibHblM KOHYEHMPAMOPOM HARPAHCCHUIL?
a) MIapOBHU/HBIH, 0) TUIACTUHYATHIN, B) XJIOBEBHUHBIH.

44. Cnnae cucmemot Fe-C-Si, codeprcawyuii 6 kauecmee npumeceii mapzaneu, pocghop, cepy nazvieaemcs:
a) CepbIM YYT'yHOM, 0) OTOENIEHHBIM YyTyHOM,
B) KOBKHM YYT'YHOM, T') BEICOKOTIPOYHBIM UYT'YHOM.

45. Yyzyn, 6 Komopom eecs y2nepoo uiu e2o 001buian Yacms HAX00UMmMcs 6
C60000HOM COCMOAHUU, 8 8UOE NIACMUHYAMO020 2paduma, HA3bI6ACHCA:
a) KOBKUM, 0) OeIbiM,
B) CEPBIM, T') MOJIOBUHYATHIM.

46. OmauyumensHoil 0COOEHHOCHBIO BbICOKONPOUHOZO UY2YHA AGNAIOMCA €20 6bICOKUE MEXAHUUECKUE
ceoiicmea, 00ycn061eHnble HATUYUEM 6 CIMPYKMYpe:



a) IacTUHYATOro rpadura, 0) MapoBUIHOTO TpaduTa.
0) XJIOMBEBUIHOTO, T') [IEMEHTHUTA.

47. Cnnagvl medu, ¢ KOMOPHIX 2/IACHBIM JIEZUPYIOUWUM INEMEHNIOM AGTIACMCA WUHK, HA3bI6AIOMCA:
a) natyHd, 0) OpoH3HL,
B) JISTHPOBAHHEIC JIATYHH, T) MEIHO-HHUKEIICBBIC.

48. Cnnaevt medu c 071060m u Opyzumu InemMeHmamu HA3bl6AIOMCA:
a) matyHd, 0) OpoH3HL,
B) OJIOBSHHBIE OPOH3HI, ) MEIHO-HUKEJICBHIE.

49. Ykaxncume mapku numeiinvix MazHueevix cniaeos:
a) MJI1, MJI2, MJI3, MJI4, MJI5, MJI6;
6) MA1, MA2, MA3, B) MAS, MAS;.

50. Ykascume mapku sncapocmoukux cmaneil. (HeCKOIbKO 6apUAHMO8 OMEEm08)
a) 40X9C2 n 40X10C2M, 6) 12X18HIT, 36X18H25C2;
B) 10X13CIO, 08X17T, 1) 12XIM®, 25X1M1D.

51. Ykasxcume mapku sncaponpounvix cmaneil.
a) 12X18H9T, 36X18H25C2, 6) 10X13CIO, 08X17T,
B)I5X11M®, 11X11H2B2M®, r) 15X12BHM®, 18X12BHE®DP.

52. Ykasrcume mapky cneueHnoz2o anioMunuesozo cniasa.
a) AMr, AMu, 0) AK6, AK®D;
B) CAII, CAC, r) AMr5II.

53. Cunymunamu naszvieaiomces anioMuHuesvle CRiAGbL CUCHIEMBL:
a) Al - Si, 6) Al - Si — Mg,
B) Al-Cu, 1) Al-Vg-2n.
54. Ykasicume mapku numeitHbix MUmMano8vlX Cnia606 (HECKONbKO 6apuUaHmos omeemaos)

a) BT14, 6) BT5JI, BT14J1,
B) BT5-1, r) BT3-1J1;

B nmpomecce mM3ydyeHMsi ~ QUCHUIVIMHBI  ydampecss  npuodOperalor  o0mue H
npogeccuoHa/IbHbIe KOMIIETEHMH.
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