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1. HEJIA ¥ 3AJJAYA JUCTUTLIAHBI

1.1. Heau AuCHUIIHHBI

[TonydeHne cTyaeHTaMH 3HAHUM O CTPYKTYpe M CBOMCTBAX CTPOMUTEIBHBIX
MaTepuasioB, 3aKOHOMEPHOCTAX HWX H3MEHEHMs B IIporecce oO0paboOTKH U
AKCIUTyaTallM U TMPUMEHEHHE ATUX 3HAHUU JJIsI OCYIIECTBJICHUS PAIlMOHATIBLHOTO
BHIOOpa MaTepuajoB NPU NPOCKTUPOBAHHMHM, M3TOTOBICHUH W PEMOHTE
CTPOUTENBHBIX KOHCTPYKITUH.

1.2. 3agauu ocBOeHMSA TUCHUILIHHBI

- U3YUYEHHE B3aUMOCBSI3U MEXKy COCTABOM, CTPYKTYPOM M CBOMCTBAMU METAJLJIOB U

CILIABOB;

- U3y4eHUE KJIacCU(PUKAIIMUA U MAPKUPOBOK METAJTMYECKUX CILIABOB U
o0nacTeil uX MIPUMEHEHUS;

- O3HAKOMJICHHE C COBPEMEHHBIMU TEXHOJIOTUSIMHU TEPMUUYECKOM 00paboTKH,
C IPUMEHSIEMBIM 000PYI0BaHUEM, HHCTPYMEHTOM, OCHACTKOM;

- 03HAKOMJICHHE C METO/IaMU UCCIIEAOBAHUS METAJUIMYECKUX MAaTEPUAJIOB,;

- MpUOOpETEHNE MPAKTUICCKUX HABBIKOB I10 PAIlMOHATIBLHOMY BBIOOPY
MaTEPHUAJIOB JJIsi CTPOUTEIHLHOTO MPOU3BOJICTBA, BUIOB U PEKUMOB YIIPOUHSIIOIIUX
TEXHOJIOTHUH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
JuctuminHa «KOHCTPYKIIMOHHBIE METaJUIbl U CIJIaBbl B CTPOUTEIIbCTBEY
OTHOCHUTCS K JUCLUMILIMHAM 00s13aTelIbHOM yacTu O010Ka b1.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JAAUCIHUIIJIMHE
[Tponecc n3zydyenus: AucuUILUIMHBI « KOHCTPYKIIMOHHBIE METAJLIBI U CILJIABHI B
CTPOUTEILCTBE» HAMPABJICH Ha (DOPMUPOBAHUE CICTYIONTNX KOMIIETCHITHI:
OIIK-8 - CnocobeH oCyIIeCTBISATh U KOHTPOJUPOBATh TEXHOJOTHYECKHE
MPOIIECCHI CTPOUTEIBHOTO MPOU3BOJICTBA U CTPOUTENBHON WHIYCTPUHU C YUYETOM
TpeOOBAaHUM TPOU3BOJCTBEHHON M DKOJOTHYECKOM O€30MacHOCTH, MPUMEHSS
W3BECTHBIC W HOBBIC TEXHOJOTUU B OOJIACTH CTPOUTEIHCTBA M CTPOUTEIHHOU
WUHyCTPUU

Pe3yabTaThl 00yueHUs, XapaKTepUu3yoiue

Komnerenuus
cpopMUPOBAHHOCTHL KOMIIETEHLIMH

OIIK-8 3HaTh HOPMAaTUBHYIO 6azy, PErIaMEHTUPYIOLLYIO
TEXHOJIOTMYECKUE OTallbl IMPOU3BOJACTBA M  INPUMEHEHHS
CTPOUTEIBHBIX KOHCTPYKLIMOHHBIX MaT€pPUAJIOB;

- JICHCTBYIOIIME HOPMBI MPOMBIIUICHHON, IOKapHOW,
HKOJIOTUYECKOM  0e30macHOCTH M OXpaHbl Tpylda IpHU

MIPOU3BOICTBE " MIPUMEHEHUHN CTPOUTETBHBIX
KOHCTPYKIIMOHHBIX METAJUIOB U CIIJIABOB
YmMmeTh COCTaBIISITh  TMPOEKTHYIO  JOKYMEHTAlUIO,

PErIIaMCHTUPYIOLYIO HOPMBI n MCTOABI KOHTPOJIA
TEXHOJIOTHYCCKHUX OTaIllOB IIPOM3BOJACTBA U IPUMCHCHUA
CTPOUTCIIbHBIX KOHCprKLII/IfI MCTAIJIOB U CIIJIaBOB,




- COCTaBJIATh MIPOEKTHYIO JOKYMEHTALMIO HA TEXHOJOTUYECKUE
IIPOLIECCHl  IIPOU3BOACTBA M IIPUMEHEHUs CTPOUTEIIBHBIX
KOHCTPYKLIMOHHBIX METaJJIOB U CILUIABOB B COOTBETCTBUHU C
TpeOOBaHUAMHU HOPM IIPOMBILUICHHOM, IIO>KapHOMH,
9KOJIOTUYECKOM 0€3011aCHOCTH U OXPaHbl TPYJIa;

Biagers Meromamu peryiaupoBaHHUS U KOHTPOJISI IapaMeTpOB
CTPOMUTENIBHBIX KOHCTPYKLIMOHHBIX METAJIJIOB U CILJIABOB,

- METO/JaMHU KOHTPOJSi  COOJIOACHUS HOPM OXpaHbl TpyJa,
IIPOMBIIJICHHOH, TO’KapHOM 1 3KOJOrMYECKON O€30IaCHOCTH.

4. OBPBEM JNCIIUIIJINHBI
OO6mast TPyIOEMKOCTh JUCHUIIIUHBL «KOHCTPYKIIMOHHBIE METaUIbl U
CIUIaBBI B CTPOUTENIHCTBE» COCTABIISIET 3 3.€.
Pacnpenenenrie TpyJ0€MKOCTH TUCIUIUIMHBI IO BUAAM 3aHATUN
o4yHas popma 00ydeHHsI

. Bcero | Cemectpsl

Bunbl yue6HOM paboTh YACOB 5
AyauTOpPHBIE 3aHATHS (BCEro) 36 36
B Tom uncae:
Jlexnun 18 18
JlaGopartopusie pabotsl (JIP) 18 18
CamocrosiTeibHas padbora 72 72
Bupl npomMeXyTOYHOM aTTeCTAllUU - 3a4EeT + +
OO6m1ast TPy 10€MKOCTb:
aKaJEMUIYECKHUE YaChI 108 108
3a4.e]. 3 3

3a04Hasi Gopma o0yueHus
. Bcero | Cemectpnl

Buasl yueOHOM paboThI HACOB 3
AyauTOpHBbIE 3aHATHSA (BCEro) 16 8
B Tom uncrne:
Jlexuun 8 4
JlaGopatopusie pabotsl (JIP) 8 4
CamocrosiTesibHas padoTa 192 96
Yackl Ha KOHTPOJIb 8 4
Bubel npomMeXyTOYHOM aTTeCTalluy - 3a4€eT + +
OO6m1ast TPy 10€MKOCTb:
aKaJIeMUYECKHE Yachl 108 108
3a4.e. 3 3




5. COJAEP)KAHME JUCLUANIAHBI (MOJIY.JIST)
pacnpeeaenne

5.1 Copep:xanue

pa3aejioB  AUCUMILIHHbBI

TPYA0EMKOCTH 110 BUIaM 3aHSTHIA

ouHasi popma o0yueHust

H
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/1t

HaumMeHoBaHue TeMBbI

Conepxanue pazzena

Jlexkn

JIab.
3aH.

CPC

Bcero,
Jac

1

ATOMHO-KpPUCTAJUIMUECKOE
CTPOEHHE U KPHUCTAITH3ALNS
METAJUIOB U CILJIaBOB

Ilenm w  3amaun  IUCLUIUIMHBL
ATOMHO-KpPHCTaIUTHIECKOE CTpOCHHE
METAJJIOB | CILIABOB. THITBI MEKAaTOMHBIX
cBsizedl. JleeKTBl  KPHUCTAUTHIECKOTO
CTPOCHHS W WX BIWSIHHEC CBOMHCTBA
METaJUIOB.

Kpucrannuszamus METaJUIOB.
TepMonuHaMu4eckue OCHOBBI Ipoliecca
KpUCTAJIIU3ALNH. Mexanusm
KPHUCTaJUTU3ALINH. Oo6ume
3aKOHOMEPHOCTH W Pa3HOBUAHOCTHU
TIPOLIECCOB KPHUCTAJUTU3ALNH.
Camonpoun3BoibHAS  KPHCTAJUIM3ALMA.
OO0pazoBaHue LEHTPOB KPUCTAITH3AIHIH.
Pocr LICHTPOB KpHCTaJUTN3AIHH.
CooTHomIeHHEe CKOpOCTeH 00pa3oBaHMS
U pocTa 3apojplincii. Benuunna 3epHa.
HecamonpousBonpHas KpUCTaIIU3ALUSL.
MoaudunrpoBanue. dopma
kpucTauioB. CTpoeHHEe METAIIMIECKOTO
CIIUTKA.

10

14

Jnarpamma COCTOSIHUSI CUCTEMBI
<OKEJIe30-IIEMEHTHT

OneMeHThl TeopuH cIulaBoB. OCHOBHBIC
noustusi. ®azel M CTPYKTYpel B
METAUIMYEeCKUX cIulaBax. JluarpaMmsl
COCTOSIHUSI JIBOWHBIX crcTeM. OCHOBHBIE
tunsl. [IpaBuno ¢a3 u orpeskos. CBsA3b
JUarpaMM COCTOSIHHS CO CBOMCTBaMH
CIIJIaBOB.

XKenezoyrnepoaucTsie CIUIaBHI.
JlmarpaMma COCTOSTHHMS JKeJI€30-yTIIepO/I.
KomroHeHTsI, Ga3bl U CTPYKTYypHbIE
COCTaBIISIOIIUE CHCTEMBI
Kene30-yriepos. Bimsnue yrnepona u
HOCTOSIHHBIX IPUMECEi Ha CTPYKTYpPY U
cBoiicTBa craneil. Jlerupyromue
9JIEMEHTHI ¥ UX BIUSHUE Ha
MoJIMMOpPQHBIE TIPEBPAICHNUS B XKeese,
Ha CBOICTBa (eppuTa U ayCTEHHUTA, Ha
o0pa3oBaHMe U COCTAaB KapOUIHOM (as3bl,
Ha TeMIleparypy (a3oBbIX IIpEBpaIieHuH
u cocras Touyek E n S muarpammer
xKene30-yrinepos. CTpyKTypHbIE KJIacchl
JIETMPOBAHHbIX CTaJeH

20

28

Teopus u npakTUKa MPOLECCOB
YIPOYHEHNUS CIJIABOB
TEPMHUUYECKOH,
TEPMOMEXaHUYECKOH,
XUMUKO-TEPMUUECKON
00paboTkoii, rehopMupoBaHEEM
(Hakemom)

Tepmudeckas obOpaboTka CTaJe.
Knaccupukarmmss ©  XapakTepHCTHKa
OCHOBHBIX BUJIOB TepMH‘IeCKOﬁ
obpabotku. Tepmuueckas 00paboTka
KEJIe30yTIIePOTUCTHIX CILIABOB.
IIpeBpamenuss npu HarpeBe Crajlei.
OOpazoBanue aycrenura. Poct 3epHa
aycTeHHWTa npu HarpeBe. HaciiencrBeHHO
KPYIHO- W  MEJIKO3EPHUCTHIC  CTallH.
IleperpeB u nepexor crajiei.

U3zorepmuueckoe IIpeBparieHue
MIEPEOXITAKICHHOTO ayCTCHUTA.

20

28




[epnuTHoe mpeBpamenne. OcoGeHHOCTH

MapTEHCUTHOTO " OelHUTHOTO
TIpEeBpaIICHIH. OcobenHocTn
HpeBpalIeHus ayCTEHUTA pH

HEIPEPHIBHOM  OXJIaXJCHUH. BrusHue
yrieposia M JETHPYIOIINX JJIEMEHTOB Ha
pacman TepeoxXJIaKACHHOTO AayCTCHHTA.
[IpeBpamienuss npu OTHYCKE 3aKaJeHHOU
ctanu. CtapeHue cTaneil.

TexHomoruss TepMHYCCKOH 00pabOTKU
ctaneit. OCHOBHBIC BHUJABI TEPMHUYCCKOU
obpadotku cramu. Orxwur | u Il pona u
WX Pa3HOBHIHOCTH. 3aKajka CTajH.
3aKalMBacMOCTh W MPOKAJIMBACMOCTh
cramn. CmocoObl  3aKalnk¥M W HX

IIPUMEHEHHE. OTtmyck cTanm.
Knaccudpukarms u [IpUMEHEHNE
Pa3sHOBHIHOCTEH OTIIyCKa.

Tepmomexanndeckas 00pabOTKa.
[ToBepXHOCTHOE YIIPOYHEHHE METAIIIOB
cmiaBoB. [loBepXHOCTHAS 3aKalKa CTallH.
WNHpyknuoHHas, Jla3epHas,
JJIEKTPOHHONy4YeBasi, IUIA3MEHHas U
ra3oIula3MeHHas 3aKajKa.
XUMUKO-TepMHUUecKas 00paboTka craneii.
dusnyecKkre OCHOBBI M Pa3HOBUIHOCTH.
LlemenTanus, a30THPOBAHHE,
HUTPOLEMCHTALMS ¥  [[MaHUPOBAHHE.
Hduddy3nonHoe HACHIICHHUE.
IToBepXHOCTHOE YIPOYHEHUE HAKIICTIOM.

KoHcTpyKIIMOHHBIE MaTepHaIbI

Knaccudukarus u MapKApOBKa CTaJeH.
Koncrpykunonnsie cranu. TpeboBanus,
MIPEIbABISAEMBIE K KOHCTPYKIIMOHHBIM
CTAJISIM. YTJIEPOAUCTHIE U
HHU3KOJICTHPOBAaHHBIE KOHCTPYKIIMOHHBIE
CTaJIH JUI MAIIMHOCTPOCHUS U
CTpOUTENLCTBA. TeIIocToiikue crainy.
Knaccudukarms 1 MapkupoBKa 4yryHOB.
CTpyKTypa, CiocoObl OTyYEHUS 1
00J1acTH TPUMEHEHHUS.

AmoMuHUR u €ro CIUIaBBIL.
HedopmupyeMble W JIUTEHHbBIE CIUIABHI.
MapxkupoBka. CaoiicTBa. Obnactu
MIPUMEHEHUSI.

Menp 1 MenHbIe crutaBsel. JlaTyHu,
OpOH3BI, MEHO-HUKEJIEBHIEC CILIABHIL.
MapkupoBKa, COCTaB, CTPYKTYpa,
CBOWCTBA M 0OJIACTH TPUMEHEHHS
Pa3IMYHBIX TPYII METHBIX CIUIABOB.

10

14

Caapounsie pabOTHI B
CTPOUTEIHCTBE

CymHOCTH  CBapKH, Kak Imporecca
oOpa3oBaHUs MEXaTOMHOM CBSI3U
MetaioB. Kraccudukanus OCHOBHBIX
BHJOB CBAapKH, IPUMEHSACMBIX IIpHU
U3rOTOBICHUU u MOHTaXe
CTPOUTENIBHBIX KOHCTPYKIHUH.
[IpeumymiecTBa 1 HEJOCTAaTKU CBAPHBIX
COEJMHEHUH MO0 CPaBHEHUIO C IPYTUMU
BUJIAaMU  COEAUHEHUHA  CTPOUTEIBHBIX

KOHCTPYKIHUH. 30HBI CBapHOTO
COCIWHEHHS:  MeTaJul  IIBa, 30HA
OIIIABIICHHUS, 30Ha TEPMHUYECKOTO

BIMSTHAS u OCHOBHOI MeTaJlL.
YnpapieHue CTpyKTypOoll U CBOWCTBaMU

12

24




cBapHoro coeauHenusi. (OOpa3oBaHHe
CTPYKTYpPbI METaJUla LIBa — IUIABJICHHE U
kpuctayumsanus. [loriomenne rasos
METaJUIOM  IOBa:  pacKUCIeHHE |
paduHEpOBaHHUE MeTaiia IIBA.
OOpa3oBaHue ®  CBOWCTBA  30HBI
TEePMHYECKOT0 BIHAHMA. PexoMeHmanmu

o YMEHBIICHUIO CBapOYHBIX
nedopmanuii Ha ATanax NPOESKTHPOBAHMS
u U3TOTOBJICHUS KOHCTPYKLUH.

YMeHbIIIEHHE OCTaTOYHBIX HANpPsKEHUN
nu  gedopmanmit  mocme  CBapKH.
CBapuBaeMOCTb CTPOUTENIBHBIX CTaleH,
MeToAsl ee omeHku. OmnpexneneHue
MIOHATHS TEXHOJOTMYECKONH MPOYHOCTH.
lopsune TpemmHBI TPH  TPOBEACHHUU
CBapouHBIX  paboT.  OOopymoBaHme
CBApOYHBIX IIOCTOB W  YCTaHOBOK.
VYcnoBusi yCTOHYMBOTO TOPEHHUS IyTH.
TpeboBaHUsT K HCTOYHUKAM MHTaHHSA
CBAapOYHOU Iyru. VICTOUHHMKM NIUTAHUSA
IIOCTOSTHHOTO M TEPEeMEHHOTO TOKa
ABTOMAaTBHl U I/aBTOMaThl AJISl JyrOBOW
CBapKu. Ornpenenenue TIOHSITHS
TeXHOJIOTHH cBapku. Onepauust cOOpku
9JIEMEHTOB TIOA CBapKy, cOopouHas
OCHAcTKa, crnocoObl cOopku. OcHOBHBIE
(akTopsl, BIUAIOMNE Ha BEIOOp oOmIei
CXEMbI TOCIIEIOBATEILHOCTH OTEpaIii
cOOpKH-CBapKH. Texnonoruyeckue
JOKyMEHTBI OOecle4eHHsT CBapOYHBIX
pabor. Texkapra. BpIOOp OCHOBHBIX
3JIEMEHTOB cOOPKHU-CBapKH B
3aBHCUMOCTH oT TEXHUKO -
9KOHOMHUYECKHX (DaKTOPOB BBIMOJIHEHHS
CBapouHBIX paboT. Beibop Buaa, pexuma
U yCJIOBHH cBapku Bpibop capouHOro,
cOOpPOYHOTO 00OPYNOBAHHS U OCHACTKH.
Bribop CcBapo4HBIX MarepuaioB IpU
py4HOI, MEXaHU3UPOBAHHOMN u
aBTOMAaTH3UPOBaHHON CBapKe.
BrimonHeHNe  cBapOYHBIX  IIPHXBATOK.
TexHuKa BBIIOJIHEHUS CBAPOYHBIX IIIBOB
(o CEUEHHUIO, JIJIMHE,
MOCJIeZIOBATeILHOCTH). BBIOOpP MeETO/I0B
1 CcII0cOO0B KOHTPOJISI KayecTBa CBAPKU
(monsTHE 0 KauecTBE CBapKHu,
tpeboBanus CH u I1 k kauecTBY CBapKm).
Meponpusatus 10 HpeayHpeKACHUI0
neeKkToB M MeTOAbl MX YyCTpaHEHHs.
OcoOeHHOCTH CBapoO4HBIX paboOT MpH
nmiroropienud MK B MONUTOHHBIX U

3aBOACKHX YCIIOBHSIX. DakTopHI,
OIIpeAeIIonre o01yro cxemy
CcOOPOYHO-CBAPOYHBIX pabor

otmpaBodyHoW  Mapku. OcobeHHoCcTH
cBapouHBIX pabor Ha 3aBomax JKBU.
Hasnmagenme ®  THOBI  CBapHBIX
apMaTypHbIX W3IEIMH W  3aKIaJHBIX
JIeTaIeH. OcobenHoctu CBapKu
apMaTypHOU CTaJIH. Texnonorus
KOHTAKTHOM TOYEYHON CBapKH CETOK U
KapkacoB. TexXHOJOrus KOHTaKTHOMN




CTBIKOBOI CBapKu apMaTypHbIX
CTEpKHEH M  3aKJIaAHbIX  JeTalleH.
TexHonoruss OyroBoid CBapKH KapKacoB
3aKkIagHeIX  geraneil.  OcobeHHOCTH
CBapouYHBIX paboT mpm MoHTaxke MK.
OCOOCHHOCTH  TEXHOJOTHH  CBAapKH
CTaJIbHBIX KOHCTPYKLIUH pu
OTpPHUIATENBHBIX TeMIepaTypax.
Oco0eHHOCTH TEXHOJIOTUHU CBapKU y3JIOB
conpsbkeHuss k0O syemeHToB. CBapka
TOPU3OHTAJBHBIX U BEPTUKAIBHBIX
BBIITYCKOB ~ apMarypbl  COOpHBIX KO
KOHCTPYKIIHII. Hedextor
TeOMETPUUECKON (dhopmbl 1IBa.
XonoaHsle U ropsiure TpemuHsl. [lopsl B
CBapHbIX IIBaXx. KOHTposs KadecTBa
CBapHbIX COeAMHEHUH. Buabl KoHTpOIIS.
Mertoas YCTpaHEeHUs nedexToB.
Ocuorupie Tl MK. Coopka MK moz
cBapKy. M3roTtoBineHne  JHCTOBBIX,
TPYOHBIX U peleTyaThIX KOHCTPYKIMHA B
3aBOJICKHUX YCIIOBHSX.

Hroro

18

18

72

108

3a04Has (popma 00yueHuUs

HaunmeHnoBanue TeMbl

Copneprxanue paszena

Jlekn

JIab.
3aH.

CPC

Bcero,
qac

ATOMHO-KPUCTAJITAIECKOEC
CTPOCHUE U
KPUCTATU3AIUS
METAJUIOB | CIUIaBOB

HCHI/I n 3aga4u JWUCHUIIIINHBI.
ATOMHO-KpPHCTAIINUECKOE CTpPOEHUE
METAJJIOB M CIUIaBOB. THIBI MEXKAaTOMHBIX
CBA3EHL. JedexTs KPHUCTAIIINYECKOTO
CTPOCHUA U UX BJIUAHUEC CBOMCTBA METAJIJIOB.
Kpucrannusanus METAaJLIOB.
TepMoauHaMUYECKHE OCHOBBI IIpoLEecca
KpHUCTaJIIN3aLHH. Mexanusm
kpucTammuzanui. OOmue 3aKOHOMEPHOCTH
u Pa3sHOBUIHOCTH MPOLIECCOB
KpHUCTaJITU3alHH. CaMonpou3BonbHas
kpuctamnu3anusi. OOpa3oBaHHe IEHTPOB
KpHUCTAJIU3ALUH. Pocr LIEHTPOB
kpuctamu3anui. COOTHOILIEHNE CKOPOCTei
o0pa3oBaHMsI M POCTa  3apOIbIIIEH.
Bemnuuna 3epna. HecamonpoussosbHas
KpHUCTaIU3aLus. MoaudunupoBanue.
®dopma KPUCTAJLIOB. Crpoenue
METAJUINYECKOTO CIUTKA.

38

42

JnarpaMmma cocTostHuSA
CHUCTEMBI
<OKETIe30-LIEMEHTUT

DOneMeHTbl Teopuu CIulaBoB. (OCHOBHbBIE
nousitusi.  Pazpl U CTPYKTYpel B
METAIMYEeCKUX  cIulaBax.  Jluarpammbl
COCTOSIHUSL JABOMHBIX cHUCTeM. OCHOBHbBIE
tunel. [IpaBuio ¢a3 um otpeskoB. Cs3b
IMarpaMM  COCTOSIHAS CO  CBOMCTBaMH
CIUTIaBOB.

XKenezoyrneponucteie cruaBsl. Jlmarpamma
COCTOSIHUS JKeJe30-yriaepona. KoMmoneHTs!,
(a3sl U CTPYKTYpHBIE COCTABIISIONIHE
CHCTEMBI KeJe30-yriepon. Bimsane
yriepoja 1 MOCTOSIHHBIX MpUMece Ha
CTPYKTYpPY M CBOMCTBa cTaisieil. Jlerupyromue
3JIEMEHTHI ¥ UX BIMSHUAC HA OJMMOP(HBIC
MIpeBpaLIeHUs B JKeJIe3€, Ha CBOMCTBA
deppura u aycteHuTa, Ha 00pa30BaHKE U

38

42




COCTaB KapOMUIHOM (ha3bl, Ha TeMIlepaTypy
(ha30BBIX IpeBpaleHnii 1 coctaB Toyek E u S
JMarpaMMBI Jkene30-yriaepos. CTpyKTypHbIe
KJIaCChI JISTHPOBAHHBIX CTaJICH

Teopus u npakTuka
IIPOLIECCOB YIIPOYHEHUS
CILJIaBOB TEPMHUYECKO,
TEPMOMEXAHUYECKO,
XUMHUKO-TEPMUYECKON
00paboTKOM,
ne(pOopMHpPOBAHUEM
(HakJIerIOM)

Tepmudeckas obpaboTtka cTameil.
Kraccudukamms u XapaKTepUCTHKA
OCHOBHBIX BHJOB TEPMHUYECKOU 0OpabOTKH.
Tepmudeckas o0paboTka
JKEIIE30yTIICPOJUCTHIX CIIJIABOB.
[IpeBpamennss npu  HarpeBe  CTajle.
OOpazoBanue aycreHuta. PocT  3epHa
aycTeHWTa TIpu HarpeBe. HacnenctBeHHO
KPYIMHO- ¥ MEJKO3EPHUCTBIE  CTalu.
Ileperpes u nepexor cTajieu.
H3zorepmuueckoe HpeBpalleHue
HEepeoXIaXICHHOro aycTeHuTa. I[lepiutHoe
MpeBpaIleHHE. OcobeHHOCTH
MapTEHCHTHOTO " GelfHUTHOTO
npeBpameHnii. OCOOCHHOCTH MPEBpaIICHHS
AyCTEHHUTA MPU HETPEPHIBHOM OXJIAXKICHHU.
BrusHne  yrmepoga W JETHPYIOIINX
3JIEMEHTOB Ha pacHaj HepeoxJIaXICHHOTO
aycrenurta. [IpeBpamieHus TpH OTIyCKe
3aKajeHHol ctanu. CTapeHue craneil.
TexHomoruss  TepMUYECKOH  0OpabOTKH
ctaneil. OCHOBHBIE BHABI TEPMUYECKOIT
obpabotku cranmu. Oxur | u Il poma n ux
Pa3HOBHIHOCTH. 3akaika CTaJIH.
3aKannBaeMOCTh U NMPOKATNBAEMOCTH CTaIH.
CriocoObl  3aKallKH M WX IPUMEHEHHE.
Ornyck CTaJH. Krnaccudukarms u
NPUMEHEHHEe  Pa3HOBHUAHOCTEH  OTITyCKa.
TepMmomexaHnveckas 00padboTKa.
[ToBepxHOCTHOE YINPOUHEHHE METANIOB H
cr1aBoB. [loBepXHOCTHas 3akajka CTaju.
WHayknuoHHas, J1a3epHasi,
3IIEKTPOHHOIIY4eBas, I1a3MeHHast u
razoIula3MeHHasl 3aKajKa.
Xumuko-TepMuueckass o06paboTka crajei.
®duznveckue OCHOBBI M Pa3HOBHIHOCTH.
Llemenranpus, a30THPOBaHME,
HUTPOLIEMEHTAINS u LIMaHUPOBAHHE.
Juddy3norHOE HACHIIICHHUE.
IToBEepXHOCTHOE YIIPOUYHEHNE HAKJICTIOM.
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KoHcTpykimoHnHbIe
MaTepHuabl

Kraccudukanus 1 MapkupoBKa CTaei.
KoncTpykuunoHnssie cranu. TpeboBanus,
MPEabABIEMbIe K KOHCTPYKIIMOHHBIM
crajsiM. YTIJIepOAUCThIE U
HHU3KOJIETUPOBAHHBIE KOHCTPYKIIMOHHEIE
CTaJ! [T MAaIIMHOCTPOCHUS 1
CTpOUTENBCTBA. TemI0oCTONKNE CTAN.
Knaccngukarus n MapkupoBKa IyTyHOB.
CrpyKTypa, CIIocoObl IOTy4eHUs! U 00J1acTh
MPUMEHEHUSI.

AnromuHUH ¥ ero ciuiaBel. Jedopmupyembie
u  JuTeiiHble  cmuaBel. MapkupoBKa.
CaoiictBa. O6s1acTH MPUMEHEHHSI.

Menpb u MeaHbIe clutaBbl. JlaTyHu, OpoH3HI,
MEIHO-HUKEINEBBIE CIUIaBbl. MapKHpOBKa,
COCTaB, CTPYKTYypa, CBOHCTBA 1 00JIaCTH
MPUMEHEHNUS Pa3JIMIHBIX TPYIII MEIHBIX
CIJIABOB.
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CBapouHbie pabOTHI B
CTPOMTEIHCTBE

CymHocTs  CBapkd, Kak  Ipolecca
00pa3zoBaHusI MEKAaTOMHOH CBSI3U METAIIJIOB.
Kraccuukanus OCHOBHBIX BHIOB CBapKH,
OPUMEHSAEMBIX TPH  H3TOTOBIEHHMH U
MOHT@)X€  CTPOMTEIBHBIX KOHCTPYKIHI.
IIpenmymiecTBa W HEOOCTATKH CBApHBIX
COCIVHEHUI MO CPaBHEHUIO C JPYTUMH
BUJAMU COECIUHEHUI CTPOMTENBHBIX
KOHCTPYKLUH. 30HBI CBAPHOTO COEIUHEHHUS:
MEeTaJlll 1IBa, 30HA OIUIABJICHUSA, 30HA
TEPMHUYECKOIO  BJIMAHHA U  OCHOBHOHU
MeTajll.  YIpaBJIEHUE  CTPYKTypod H

CBOHCTBaMH CBapHOTO COC/IMHEHUSL.
OO6pa3oBaHue CTPYKTyphl MeTauja IIBa —
IUIaBJICHIE U KPHCTAJUTU3ALHSL.

[lormomenne ra3o0B  MeTaIOM  [IBa:
packucieHre W padUHHUPOBAHWE METalIa
mBa. OOpa3oBaHHWE ¥ CBOICTBA 30HEI
TEPMHUYECKOTO BIUSHI. PekoMeHIanum mo
YMEHBIICHUIO CBapOYHBIX AedopMarii Ha
gTanax MNPOCKTUPOBAHHA U H3TOTOBJICHUS
KOHCTPYKLIIMHA. YMEHbIIEHHE OCTaTOYHBIX
HarpsDKeHUH U 1eopMaruii mocnie cBapKu.
CBapuBacMOCTb  CTPOUTENBHBIX  CTaeH,
MeToJIbl ee oueHkU. OnpeneeHne MOHATHA
TEXHOJIOTHYECKOW TPOYHOCTH. [ opsune
TPEUIMHEl TIPH TPOBEICHUH CBAPOYHBIX
pabot. ObopymoBaHHE CBAPOYHBIX TIOCTOB U
YCTaHOBOK. Y CIIOBHSI YCTOWYHBOTO TOPCHUS
nyru. TpeOoBaHHS K MCTOYHUKAM THTAHUSL
cBapouHOW nayru. VCTOYHWKHM THTaHUSL
MOCTOSIHHOTO U NEePEeMEHHOr0  TOKa
ABTOMATBl W 1/aBTOMATBI JJIs JTyrOBOM
cBapku. OnpesienieHue MOHATUS TEXHOJIOTUN
cBapku. Omepaiusi COOPKU JIEMEHTOB TIOJ
CcBapKy, cOOpOYHas OCHACTKa, CIOCOOBI
coopku. OcHOBHBIE ()aKTOPHI, BIUSIONINE HA
BEIOOp OOIIEH CXeMBI TIOCIe0BaTEIEHOCTH

orepanui cOOpKH-CBapKH.
TexHonornyeckne JOKYMEHTEI
obecrieueHnst cBapodHbIX pabdotr. Texkapra.
Bribop OCHOBHBIX JJIEMEHTOB

COOPKHU-CBApKH B 3aBUCUMOCTH OT TEXHHUKO -
HSKOHOMHYECKUX (PAKTOPOB  BBIIOTHEHUS
CBapouHBIX paboT. Beibop Buaa, pexumMa u
ycrmoBuid  cBapkm  BriGop  cBapodHOroO,
cOOpoUHOTO O00OPYAOBaHUS W OCHACTKH.
Bribop cBapo4YHBIX ~ MaTepHalOB  NPH

py4HOH, MEXaHU3UPOBAHHOM u
aBTOMAaTH3UPOBAHHON cBapke. BrlnonneHue
CBapOYHBIX MPUXBATOK. TexHuka

BHINIOJTHEHUST ~ CBApOYHBIX  IIBOB (IO
CCYCHUIO, JJIUMHE, IOCICI0BATECIBHOCTH).
Bribop MeTom0B M cHOCOOOB KOHTPOJIS
KadgecTBa CBapkdW (TOHATHE O KadyecTBE
cBapku, TpeboBanuss CH u I1 x kadecTBy
CBapKH). Meponpustus 1o
MPEOYIPEXACHUIO TePEKTOB M METOIBI HX
yctpaneHusi. OcoOEHHOCTH  CBapOYHBIX
pador mpu  wm3rotoBiennn MK B
MOJMTOHHBIX ¥ 3aBOJCKUX  YCIIOBHSX.
dakropsl, onpexaensomne OOIIYI0 CXEMy
cOOpPOYHO-CBAPOYHBIX Pa0OOT OTIPABOYHOM
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Mapku. OcCOOEHHOCTH CBapOYHBIX paboT Ha
3aBogax JKBbM. Hasnauenne u THIEI
CBapHBIX apMaTypHBIX H3OETTHIA "
3aKIaAHEIX aetaneil. OCOOCHHOCTH CBAapKH

apMaTypHOH CTaJH. TexHonorus
KOHTaKTHOM TOYEYHOM CBApKH CETOK U
KapKacoB. TexHonorus KOHTaKTHOM

CTBIKOBOM CBApPKU apMaTypPHBIX CTEPIKHEN U
3aKIagHbIX Aeraneil. TexHomorus AyroBou
CBapKM KapKacoB 3aKJaJHBIX JeTanei.
OcCoOeHHOCTH  CBapoOdYHBIX  paboOT  ImpH
MoHTaxke MK. OcoOGeHHOCTH TEeXHOJIOTUH
CBapKM  CTalbHBIX KOHCTPYKIUIl mpu
OTPHLIATENIbHBIX TeMIeparypax.
OCOOCHHOCTH TEXHOJIOTHH CBapKH Y3IJIOB
compspkeHHst kO aiemeHToB.  CBapka
TOPU30HTAIIbHBIX u BEPTUKAIBbHBIX
BBIITYCKOB ~ apMaTypsl  COOpPHBIX X0
KoHCTpyKuui. JledekTsl reoMeTpudeckoit
¢opmbl  mBa. XONOTHBIE U TOpSYHE
TpeuHel. [lopel B CBapHBIX  IIBax.
KoHTpoip kauecTBa CBapHBIX COEIUHECHUI.
Bunel xontposs. MeToasl  ycTpaHeHus
nedekroB. OcHoBuble Tunel MK. Coopka
MK 1nop cBapky. M3roToBieHne JUCTOBBIX,
TPYOHBIX ¥ pENIeTYATBIX KOHCTPYKIHMH B
3aBOJICKHX YCIIOBHSX.

Hroro 8 8 192 208

5.2 IlepeueHnb 1a00paTOPHBIX padoT

Maxkpo- 1 MUKpOaHaJIU3 METAJUIOB U CILJIABOB

JluarpaMma COCTOSIHUS CIUIABOB CUCTEMBI <GKEJI€30-LIEMEHTUT
Tepmuueckas 00pabOTKa yriiepoOAUCTBIX CTalleh
Knaccudukanus nu MapKUpOBKa KeJIe30yTIepOANCTHIX CIIJIABOB
CBapka B CTpOUTEIIBCTBE

6. MIPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBerctBUM ¢ y4eOHBIM IUJITAHOM OCBOCHHE JUCIMIUIMHBI HE
MpeayCMaTPUBAET BBHITIOJHEHHWE KYpPCOBOTO MpoeKkTa (paOoThl) WM KOHTPOJIBHOU
paboTHI.

7. OHEHOYHBIE MATEPUAJIBI 1JISA ITPOBEJAEHUSA
MPOMEXYTOUYHOM ATTECTAIIMA OBYYAIOIIIUXCA 110
JUCHUIIJINHE

7.1. Onucanue nmoka3aresjieili U KPpUTEPUEB OLEHNBAHUSI KOMIETEHIUI
HA Pa3JIMYHBbIX 3Tanax uX GopMUPOBAHUSA, ONTUCAHUE KA OLlEeHUBAHUS

7.1.1 DTan TeKyuero KOHTPOJsi

Pesynbrartel TEKyIIEro KOHTPOJIA 3HAHWUM U MEKCECCUOHHOW aTTECTALMU
OIICHUBAIOTCS MO CIEAYIOLIECH CUCTEME:

«aTTECTOBAH»;

«HE aTTECTOBAHY.



KOMHe' Pe3yabTaThl 00yYeHHsl, XapaKTepu3 Tonme K UTEPUN
TCHIIUA yc(l)OpMMpOB);HHOCT’b Kng'leTIe)Hll)l/lll/l OHEHHB::HI/IH ATTeCTOBaH He aATTECTOBAH
OIIK-8 |3nate HopMaTuBHYNO 06asy, pernamenTupyromyio|Breinonaenue |Breimonnenue pador B| HebimonHeHue
TEXHOJIOTUYCCKHUEC STaIlbl MPpOU3BOACTBA H|ly oTyer CpOK, pa60T B chK’
[PUMCHCHIA  CTPOMTEINIBHBIX  KOHCTPYKIHOHHBIX | 7 GopaTOpHBI | IIpeayCMOTPEHHBIH B | IPEIyCMOTPEHHBIH
MATCpHAIIOB, . . |x pa6or paboumx mporpamMmax B pabounx
- JCUCTBYIOIIUE HOPMbBI IPOMBIIIIJICHHOU, ITOKapHOU,
9KOJIOTHYECKOH 0E30MacHOCTH M OXpaHBI TpyJa IIpH TporpamMmax
MPOU3BOJACTBE u NPUMCHCHUHN CTPOUTECIBHBIX
KOHCTPYKIUOHHBIX METAJIJIOB U CIIJIABOB
VMETb  COCTaBIATh TNPOEKTHYIO IOKyMeHTauuio,|Beimonuenue |Beimonnenue pador B| HeBbimonHeHue
PEriIaMeHTHPYIOLIYIO HOPMBI W METOIbI KOHTPOJIA |y oTyeT CpOK, pa60TB chK’
TCXHOJNOIMYCCKUX  STAalloB  IPOMSBOLCTEA  H|jpaGopaTOpHBI | IPEAYCMOTPEHHBIH B | IPEIYCMOTPEHHbIH
HpI/IMeHeHT/ISI CTPOUTEJbHBIX KOHCTPYKIIMU METAJJIOB X pa60T pa60qHX HporpaMMaX B paGOqI/IX
H CILIABOB, IIporpaMmax
- COCTaBJIATH MPOCKTHYIO JOKYMEHTalluoO Ha
TCXHOJIOTUYCCKHEC TPpOLECCHL TMpOU3BOJACTBA u
MIPUMCHCHUA CTPOUTEIIBHBIX KOHCTPYKIHUOHHBIX
MCETAJIJIOB U CIZIABOB B COOTBETCTBUU C Tpe6OBaHI/I$IMI/I
HOPM NPOMBIIUIEHHOM, IMO0KapHOHM, 3KOJIOTMYEeCKOU
0E30MaCHOCTH U OXPaHbI TPy,
Bnagets  Meronamu perymupoBanus U KoHTpouss|BemmonHeHue |Brimonnenue pador B| HesbmmonHeHMe
napaMeTpoB CTPOUTECIIbHBIX KOHCTPYKIUOHHBIX |1 oTYyeT CpOK, pa60T B CPOK,
METaJUIOB H CILIABOB, 7abGopaTOPHHI | TIPEAYCMOTPEHHBIH B | IPEyCMOTPEHHBIH
- METOJIaMU KOHTpOIs. co6nmue?nﬂ HOPM OXPaHEI| pa6ot paGodmX mporpamMmax B pabounx
TpyJa, IPOMBILIEHHOM, OKapHON U 3KOJIOTMYECKON MporpaMMax

0€30I1aCHOCTH.

7.1.2 JTan npoMeKyTOYHOr0 KOHTPOJIS 3HAHU
Pe3ynbTaThl MpOMEXKyTOUHOTO KOHTPOJIS 3HAHUHM OLIEHUBAIOTCS B 5 ceMecTpe
JUTs1 OYHOUM OopMBI 00yU€EHHUs 1O ABYXOAUIbHON CUCTEME:

«3a4YTCHO»
«HEC 3a4TCHO»

Komme-
TEHIHA

Pe3yabTaThl 00ydeHHs, XapaKTepu3yloujue
c¢()OpMHPOBAHHOCTH KOMMETEHIIHH

Kpurtepuu
OlICHUBAHUS

3auTeHo

He 3aureno

OIIK-8

3HaTh HOpPMATHBHYIO 0a3y,
TEXHOJIOTHIECKHE 3Tambl
MPUMEHEHHUsI  CTPOHMTEIBHBIX
MaTepHuasos;

- IeHCTBYIOLIE HOPMBI IPOMBIIIJIEHHOHN, OXAPHOIA,
9KOJIOTHYECKOH 0E30MacHOCTH U OXPaHbl TpyJa NpH
MPOU3BOJACTBE M  NPUMEHEHUM  CTPOMUTENBHBIX
KOHCTPYKIIMOHHBIX METAJIIOB U CIUIABOB

peTJIaMEeHTHPYIOITYI0
MIPOMU3BOJICTBA u

KOHCTPYKIIUOHHBIX

Tect

Brimosinenue tecra
na 70-100%

BrimosHeHue
menee 70%

YMeTb  COCTaBISITH MPOEKTHYIO JIOKyMEHTAIHIO,
PETJIaMEHTHPYIOIIYI0 HOPMBI M METOABI KOHTPOJILT
TEXHOJIOTHYECKUX  3TaroB NpOMU3BOACTBA U
NPUMEHEHHSI CTPOUTENIBHBIX KOHCTPYKIMH METalIoB
U CILUIABOB;

- COCTaBJIITh INPOEKTHYIO JOKYMEHTALMI Ha
TEXHOJIOTHYECKHE  IPOLECCHl  IPOM3BOJCTBA |
MPUMEHEHHUs  CTPOUTENBHBIX  KOHCTPYKI[HOHHBIX
METaJUIOB U CIUIABOB B COOTBETCTBUH C TPEOOBAHHUIMHU
HOPM TPOMBIIUIEHHOHN, IO0XKapHOH, SKOJIOTHMYECKOU
0E30IaCHOCTH M OXPaHBI TPY/a;

Tect

Brimosinenue tecra
na 70-100%

BrimosnHeHue
menee 70%

Brnagetp MeTogamMu peryimpoBaHUS U KOHTPOJIS
[apaMeTpoB  CTPOMTENBHBIX  KOHCTPYKLMOHHBIX
METaJUIOB U CIIABOB,

- METOJaMH KOHTPOJSI COOJIOJCHUS HOPM OXPaHBI
TpyJa, IPOMBIIIEHHOM, MOKapHON U 3KOJIOTMYECKON
06E30ITaCHOCTH.

Tect

Brimonnenue recra
Ha 70-100%

BrmonHenne
menee 70%

7.2 TlpumepHbIi mNepeYeHb

OICHOYHBIX

CpeacTB

(TUTIIOBBIE

KOHTPOJIbHbIE 32/IaHWsI WJIM HWHbIE MATEPHUAJIbl, HEOOX0AUMBbIE IJIS OLUEHKH
3HAHUM, YMEHUI, HABBIKOB U (IJIH) ONbITA 1eATEJIbHOCTH)




7.2.1 TlpumepHbIii NepevyeHb 3aJaHMI 1JIS1 IOATOTOBKH K TECTHPOBAHUIO
ATOMHO-KPHUCTAIIIMYECKOE CTPOCHUE U KPUCTAIIIN3ALMS METAJIJIOB U CILIABOB.

1.2Kes1e30 ¥ ero criiaBbl NPUHALJIEKAT K CJeAYyIOLIel rpyiine MeTauIoB:
a) K TYTOIIaBKUM;
0) K YepHBIM;
B) K TUaMarHeTHKaM.
2.014H U3 NpUBeeHHBIX HUKE CIUIABOB OTHOCUTCH K YePHbIM:
a) JIaTyHb;
0) KOPPO3HMOHHO-CTOMKAs CTaJb;
B) JypaJIlOMUH.
3. OaHUM U3 NPU3HAKOB METALJIMYECKOIl CBA3H SIBJISIETCS:
a) CKOMIIEHCUPOBAaHHOCTb COOCTBEHHBIX MOMEHTOB JIEKTPOHOB,;
0) oOpa3oBaHNE KPUCTAITUYECKON PEIIETKH;
B) 0000111eCTBIICHUE BaJICHTHBIX JJICKTPOHOB B 00bEME BCETO Tea.
4. DiieMeHTapHasi KPUCTALIMYECKas iYeiKa 3TO:
a) TUMN KPUCTAIMYECKON PEIIeTKH, XapaKTEePHBIN ISl JAHHOTO XUMUYECKOTO
AIIEMEHTA;
0) KpuCTaJUIMUECcKas ssueiika, coJeprKaliasi OA1H aToM;
B) MHUHHUMAJbHBIA O0BEM, KOTOPBIA XapaKTepHU3yeT OCOOEHHOCTH CTPOCHHUS
JTAHHOTO THIa KpUCTALIA.
5. AHu3oTponuei 00J1agaK0T:
a) MOHOKPHCTAJLIbI;
0) BeliecTBa, 06J1aar0Me TOJIUMOPHU3ZMOM;
B) MepeOXJIaKICHHBIC YKUIKOCTH.
6. SIBiieHue, 3ak/l04aolIeecss B HEOAHOPOAHOCTH CBOMCTB MaTepHasia B
Pa3JIMYHBIX KPUCTAJLIOTPadUIeCKUX HANIPABJIEHUAX, HA3LIBAETCS:
a) U30TPOIMHOCTH;
0) aHM30TpOMHS;
B) MOJIUMOP(PU3M.
7. JlepexkT, BBI3BAHHBIH OTCYTCTBHEM aToMa B y3Jl¢ KPHCTAIMYECKOH
peleTKH, Ha3bIBAeTCsl:
a) UCJIOKAITHUS;
0) mopa;
B) BaKaHCHSI.
8. AToMBbI 3aMeleHNsl 3aHUMAKT MeCTO |[...]
a) B y3J1€ KPUCTANIMYECKON PEILIEeTKHU;
0) B MEKy3€JIbHOM IPOCTPAHCTBE PEILIETKH;
B) Ha peOpax KpUCTAIUTMYECKON PELIETKH.
9. JledekTbl, K KOTOPbIM OTHOCATCSI BAKAHCHH, ATOMbI 3aMellleHUs H
aTOMbI BHe/I[peHUsl, HA3bIBAIOTCSI:
a) TOUYCYHBIMHU;
0) TMHEWUHBIMU;
B) TOBEPXHOCTHBIMH.
10. JedexTnl, KOTOPBIE MAJbI B IBYX HANPABJICHHUSAX, 4 B TPETbeM MOIYT



NMPOCTUPATHCH Yepe3 BeCh KPUCTAJLI, HA3bIBAIOTCS:

a) MEXXy3€JIbHbIC aTOMBI;

0) MOBEPXHOCTHBIE JE(EKTHI;

B) JUCJIOKAIINH.

11. Ilepexox MeTaJ/Ia U3 JKUIKOT0 COCTOSIHUSI B TBEP/10€ HA3bIBAETCS:

a) KpUCTaJUTN3alueH;

0) 3aKaJIKOi1;

B) ILJIABJICHHUEM.

12.Kpucranau3anus cKJIaJbIBAeTCs U3 JABYX 3JIeMEHTAPHBIX MPOIECCOB:

a) OXJIaXJICHUsS U 00pa30BaHUs KPUCTAILIOB,;

0) 3apOKICHHSI IICHTPOB KPUCTAIUIA3AITUN M POCTa KPUCTAILIOB;

B) 00pa30BaHUs MOJIEKYJI U UX MOJIUMEPHU3ALINH.

13.Pa3mep 3epeH MeTasljia 3aBHCUT OT CTEIICHU MEPEoXJIazKIeHHUs ero npu
KPHUCTAJUIA3AIUN CJIeAYIONUM 00pa3oM:

a) yeM OOJIbIIIe CTENeHb MEPEOXIAKICHUS, TEM KPYITHEE 3EPHO;

0) pa3Mep 3epHa HE 3aBUCHUT OT CTEIICHU MEePEOXJIAXKICHUS;

B) ueM OOJIbIIIE CTEIIEHb MEPEOXIIKICHUS, TEM METbYe 3€PHO.

14.Hepenko mnpu  KPUCTAJIM3AUMH  BO3HMKAKT  pa3BeTBJIECHHbIE
JAPEeBOBU/IHbIE KPUCTAJLJIbI, HA3bIBAeMble

a) MoaupUKaTOpaMu;

0) neHapuTaMu;

B) OKTadJIpaMH.

15.ITpouecc MCKYCCTBEHHOI'0 BBEJCHHUSI B KUIAKUIA METAJJI TYrOILUIABKHUX
MEeJIKHX YacTHuil, CIYKAIHX JAOTOJTHUTEIbHBIMH HeHTPaMHu
KPHUCTAJLUTH3AIHNI, HA3BIBAETCS:

a) MOIU(pUIIUPOBAHKEM;

0) MoJIepHU3aIeH;

B) CyOJITMMUPOBAHUEM.

16.BemecTtBa, KOTOpble BBOIAAT B PAacIUiaB C MeJdbl) PeryJupoOBaHHUS
pa3MepoB 3epeH, HA3bIBAIOT:

a) MIacTu(UKaToOpPHI;

0) MoAN(UKATOPHI;

B) KaTaJIu3aTOPBI.

17.CymecTBOBaHHE OJAHOI0 METAJJIA B Pa3jMYHbIX KPHUCTAINYECKUX
dopmax (MogupuKANMAX) MPH Pa3HBIX TEMIIEPATyPax Ha3bIBaeTCs,

a) MoJIMMopHU3MOM;

0) MoUpUIIPOBAHUEM;

B) aHU30TPOIHEH.

I[I/IaI‘paMMa COCTOAHUA CUCTEMBI <GKCIC30-IEMCHTUT»

18.BemecTBa, MOTy4eHHBIC CIUIABICHUEM JIBYX HUIM HECKOJIBKUX KOMIIOHEHTOB,
Ha3BIBAFOTCSI:

a) CMECSIMH;

0) criiaBamu;



B) pacriaBamu.

19.BemecTBa, 00pa3ymoniue cuCTeMY, HA3bIBAKOT:

a) KOMIIOHEHTaMH;

0) sJIeMEeHTaMUu;

B) (hazamu.

20.0xHOpOaAHAS YACTh CHCTEMBbI, OTAEJEHHAS] OT APYIrUX 4YacTeil CHCTEMBI
NMOBEPXHOCTHIO pa3iesia, NPH IMepexole Yepe3 KOTOPYIO CBOiicTBA U
CTPYKTYPA MEHSIeTCS CKAYKOM, HA3bIBAETCH:

a) peIeTKOM;

0) dazoii;

B) MarpaMMOM COCTOSIHUSI.

21. ®opma, pasMepsbl M B3aMMHOE pacnoJioxenue ¢a3 B cucreMe 3T0:

a) CTPYKTYpa;

0) iemMeHTapHas siYeHKa;

B) TBEP/IbII PacTBOP.

22. IIpu o0pa3oBaHuM [...] KOMIIOHEHTHI XUMUYECKH He B3aUMOJAEHCTBYIOT
U He PACTBOPSIIOTCH APYT B Apyre

a) XUMUYECKUX COCTMHECHHU;

0) MEXaHUYECKUX CMECEH;

B) TBEP/IBIX PaCTBOPOB

23. B [...] KoMIIOHEHTHI PACTBOPAIOTCH APYT B ApPYyre He TOJAbKO B 5KUIKOM,
HO U B TBEP/IOM COCTOSTHUSIX

a) TBEpbIX PaCTBOPAX;

0) MEXaHMYECKUX CMECSX;

B) XUMHUYECKUX COCIUHCHUSX.

24.B [...] npu KpucTA/LIM3alMU PA3HOPOJAHbIE ATOMBI MOT'YT COEIUHATHLCH B
onpeeJIeHHOM MPONOPUNH, 00Pa3ysl HOBbIW THII PelIeTKHU

a) TBEPJbIX PaCTBOPAX;

0) MEXaHMYECKUX CMECSX;

B) XUMHUYECKUX COCIMHCHUSIX.

25./InarpaMma CcoOCTOSIHMSI TpeacTaBJjsieT CO00H [...] COCTOSIHUA CIJIABOB
JAHHOM CHCTeMbl OT MX KOHIEHTPanuu (XHMHYECKOr0 C¢OCTaBa) M
TeMIepaTypbl

a) rpaUYECKyI0 3aBUCUMOCTb;

0) aHAJTUTUYECKYIO 3aBUCUMOCTb;

B) (pU3UKO-MaTEMATUUECKYIO MOJIETh

26.Jluansa quarpamMmbl, Bblllle KOTOPOH Bce CILIABBI CYIIECTBYKOT B BHJIE
01HO0()a3HOI0 KUIKOI0 pacTBOpa

a) TMKBUAYC;

0) conmumyc;

B) COJIbBYC

27.JInansa 1uarpaMmMbl, HU:Ke KOTOPO# Bce CINIABbI HAXOAATCH B TBEPAOM
COCTOSTHMH

a) JINKBUYC;

0) conumayc;



B) COJIbBYC
28.YpaBHenue npaBuiia a3 umMeeT BU/:

a)C=K+F-1
6)C=F+K+1
B)C=K-F+1

29.MexaHuuyeckasi cMeCb, 00pa3yromasicsi B pe3yJjbTare OJHOBPEMEHHOM

KPHCTAUIM3AIUN KOMIIOHEHTOB MJIM TBEPAbIX PACTBOPOB U3 KHUIKOIO

pacTBOpa HA3bIBAETCH:

a) DBTEKTUKOM;

0) PBTEKTOH/IOM;

B) IEPUTEKTUKOM.

30.Mexannuyeckasi cMeCh, 00pa3yromiasicsi pu pacnajie TBepAOro pacTteopa

Ha3bIBACTCH:

a) SBTEKTUKOM;

0) 9BTEKTOUIOM;

B) IIEPUTEKTUKOM.

31.Yucrbie MeTALIbI KPUCTALTH3YOTCA |...].

a) MpY CHUXKAIOIIEHCS TeMITepaType;

0) mpu pacTylieu Temeparype;

B) IIPU MTIOCTOSTHHOM TEMIIEpaType

32.9BTEKTUKH B IBYyXKOMIIOHEHTHBIX CILIABAX KPUCTALIM3YIOTCA |...].

a) MpY CHUXKAIOLLEHCS TeMITepaType;

0) mpu pactyIiei TeMieparype;

B) IIPU MTOCTOSTHHOM TeMIIepaType

33.9BTeKTOMIHOEe TPEeBpAllleHHe OTJMYAETCH OT IBTEKTHYECKOro

CJIeAYIOIIUM:

a) MPUHIUITAATBHBIX OTJIMYUN HET, 3TO OJIHOTUITHBIC MPEBPAICHUS;

0) mpu IBTEKTOMIHOM TMPEBPAIEHUU pPACHaNaeTCs TBEPJbI pacTBOp, MpU

IBTCKTUYECKOM — KMJIKHM;

B) MPHU 3BTEKTOMJIHOM MPEBPAIEHUN BO3HUKAIOT MPOMEXYTOUHbIE (a3bl, IpH

HBTEKTUYECKOM — MEXaHUYECKHUE CMECH.

34.B cayuae [...] aTOMbl PAaCTBOPEHHOr0 KOMIIOHEHTA 3aMeEIIAIT aATOMbI
pacTBopuTes B 001ell KPUCTA/LUINYECKO pelieTKI

a) TBEPJOTO pacTBOPA BHEAPECHUS;

0) TBEpAOro pacTBOpPA 3aMEILICHHUS;

B) XUMHUYECKOTO COEIMHEHUSI

35.B cayuae [...] aTOMBbI PACTBOPEHHOI0 KOMIIOHEHTA PACIOJIATAKOTCH B

MOpax KPUCTAJLUINYECKOI pelieTKH pacTBOPUTEJIs

a) TBEPJOTO pacTBOPA BHEAPECHUS;

0) TBepZOTO pacTBOpa 3aMEIICHUS;

B) XUMHUUYECKOTO COEANHEHUS.

36. Xumuyeckoe coeqMHEHHe, oOpa3ymomeecsi MeKAy ABYMSA MJIH

HECKOJIbKMMH METAJLJIAMU, HA3bIBAETCH:

a) THTEPMETAJUTUIOM;

0) kapOuoMm;



B) CyIb(pUAOM.

37.0cHOBHbBIE CIJIABbI CUCTEMBI KeJIe30-yIiiepoa - 310 [...]:

a) TEXHUYECKOE JKeJIe30, CTAIH U YYTYHBI;

0) CHUIyMUHBI U TyPATIOMUHBI;

B) OPOH3BI U JIATYHH.

38.MetaJjii cepeOpHCTO-CEPOro IBETAa, 0CHOBA CTaJIeil U YyT'YHOB:

a) JKeJe3o;

0) aJIFOMUHUI;

B) M€/lb.

39.®a3bl CUCTEMBI KeJIe30-YIJIepPol:

a) JKUIKAK pacruiaB, GEeppuT, ayCTCHHT, IIEMCHTHUT;

0) geppur, aycTeHUT, eaOypUT;

B) (beppHUT, ayCTEHUT, IEPIIUT.

40.CTPYKTYpPBbI CHCTEMBI KeJIe30-yIJIepPOol:

a) ¢peppuT, ayCTCHUT, [ICMEHTHUT, TIEPJIUT, JICICOYPUT;

0) *uJKUK pacruiaB, PeppuT, NepIuT;

B) )KMJIKUH pacIliaB, ayCTCHUT, JIeJCOYpHT.

41.TBepablii pacTBOP BHeJAPEHUsI YIJIepoaa B a-:KeJie3e 3TO:

a) beppur;

0) ayCTEeHMT;

B) LIEMECHTHUT.

42.TBepablii pacTBOP BHEJAPEHUsI YIJIepoaa B y-iKeJjie3e ITO:

a) deppur;

0) ayCTEHMT;

B) LIEMECHTHUT.

43.HuzkoremnepatypHas noiumopguasi moauduranus, ¢ OLK
KPUCTA/INYECKON pelIeTKOM:

a) oL-)KeJe3o0;

0) y-Kenes3o;

B) T-)KEJE30.

44 BbicokoTemnepatypHas nojumopguasa moauduranus, ¢ FHK
KPUCTAJJINYECKON pPelIeTKOM:

a) o-)KeJe3o;

0) y-’Kenes3o;

B) T-’KEJIE30.

45.XumMnueckoe coeuHeHne, Kapous xeJe3a:

a) IIEMEHTHT;

0) nenedypur;

B) AyCTECHMT.

46.Kpucraninyeckasi peuieTka o-xejie3a:

a) OLIK;

0) I'IK;

B) ['TIV.

47 Kpucrajnindyeckasi penieTka y-seje3a:



a) OLIK;

0) I'IK;

B) ['TIV.

48.9BTeKTHYECKAS CTPYKTYPA CUCTEMBI KeJ1e30-yIJIepo/:

a) TICPJINT;

0) neneOypur;

B) IIEMCHTHUT.

49.9BTEKTONHAN CTPYKTYPA CUCTEMBI KeJ1e30-yIJ1epo:

a) TepJIuT;

0) neneOypur;

B) LICMCHTHT.

50.MexaHuyeckasi cMech (3BTEKTHKA) ayCTEHUTA U IEMEHTHUTA,
oOpa3yromascs U3 xKuaKoro pacmiasa npu 1147°C u npu cogep:kaHum
4,3% C:

a) neaedypur;

0) nepJur;

B) deppur.

51.Mexanu4eckasi cMech (3BTeKTOM) (peppuTa U LIEMEHTHTA,
oOpa3yomasicst u3 aycreaura npu 727°C npu 0,8% C:

a) neaedypur;

0) mepJur;

B) rpadwur.

52.Boiaeasionuiics U3 peppuTa HEMEHTUT HA3HIBAETCS:

a) IEpBUYHBIM;

0) BTOPUYHBIM;

B) TPETHUYHBIM.

53.Bbiaensiionuiicss U3 ayCTEeHUTA HEMEHTUT Ha3bIBAETCSI:

a) epBUYHBIM;

0) BTOPUYHBIM;

B) TPETUYHBIM.

54.Bbiae i lOIUHCA U3 AKUAKOI0 PaciiiaBa HeMEHTUT HA3bIBAeTCs:

a) IEPBUYHBIM;

0) BTOPUYHBIM;

B) TPETUYHBIM.

55.C1aBbl € coaep:xkaHueM yriepoaa doJiee 2,14%, conepxkammue
Jie1e0ypuT HA3bIBAKOT:

a) CTau;

0) YyTyHBI;

B) TEXHUYECKOE JKEJIe30.

56.CmiaBbl ¢ coaep:xanueM yriepoaa ot 0,02% o 2,14%, conep:kaniue
NepJIMT HA3BIBAIOT:

a) CTaIu;

0) YyryHBI;

B) TEXHUYECKOE JKEJIE30.

57.CniiaBsbl ¢ coaep:kanueM yriepoaa medee 0,02% Ha3bIBaIOT:



a) cTaiu,

0) YyT'YHBI;

B) TEXHHUYECKOE KEJe30.

58.MakcumajibHasi pacCTBOPUMOCTH yriiepoaa B (peppute npu 727°C.
a) 2,14%,;

0) 0,02%;

B) 4,3%.

59.MakcuMaJibHasi paCTBOPUMOCTH yriepoaa B aycrenute npu 1147°C.
a) 2,14%;

0) 0,02%:;

B) 4,3%.

60.I[Mepaut — 3710 [...].

a) XUMHUYECKOE COETMHEHHE JKEJIe3a C YIIePOI0M;

0) TBEp.IbIil pacTBOP BHEAPEHUS YIIIEPOJIa B OL-)KETIE3E;
B) TBEP/IbIil paCTBOP BHEAPEHUS YIIIEPOa B Y-XKEIIE3E;
T') 3BTEKTOM/]I B JKEJIE30yTIEPOJUCTHIX CIIIaBax;

1) 9BTEKTUKA B OEbIX YyTyHaX.

61.Jlenedypur — 370 [...].

a) XMMHYECKOE COECMHEHHE KEeJle3a C yIIIepoI0M;

0) TBEp.IbIil pacTBOP BHEAPEHUS YIIIEPOJIa B OL-)KETIE3E;
B) TBEP/ABII PACTBOP BHEJIPEHUS YIIIEpoOa B Y-KEJE3€E;
I') 3BTEKTOM]I B KEJIE30yTIEPOAUCTHIX CIUIABAX;

1) 9BTEKTUKA B OETbIX YyTyHaX.

Teopus u mpakTHKa MPOIECCOB YIIPOUYHEHHUS CIIJIABOB TEPMHUUECKOM,
TEPMOMEXAHUUECKOU, XUMUKO-TEPMHUECKOM 00paboTKOH, nepopmMupoBaHremM
(HaKIIErnoMm)

62. IIpouecchl TEMJIOBOT0 BO3ACCTBUSA C LEJbI0 H3MEHEHUSI CTPYKTYPbI U
CBOIICTB CIJIABA HA3BIBAKOTCS:

a) TepMUYECKON 00paOOTKOI;

0) MexaHn4eckoi 00pabOTKOM;

B) XUMHUYECKON 00pabOTKOM.

63. OcHOBHBIC MapaMeTPhbI PeKUMA MPOLECCa TEPMUYECKOH 00padoTKu:

a) TeMIepaTypa u Bpems;

0) TemriepaTypa;

B) BpeMs;

I') CKOPOCTh HarpeBa, TeMIIepaTypa, BpeMsi, CKOPOCTb OXJIaXKICHUSI.

64. CTpyKTypbl H30TEPMUYECKOTO pacnaja ayCTeHUTA.

a) MepIuT, COPOUT, TPOOCTHUT, OCHHUT;

0) beppuT, ayCTEHUT, IIEMEHTHUT;

B) COPOUT OTITyCKa, TPOOCTHUT OTITyCKa.

65. Tepmuueckass 00pabOTKa, MPUBOAAIIAST METANI B PABHOBECHOE COCTOSIHUE
HA3bIBAETCS:

a) OT)KHUT;

0) 3aKaJika;



B) OTITYCK.

66. Tepmuyeckasi 00padoTKa, pUKCHpYOIIAsS C MOMOIIbIO BHICOKOM
CKOPOCTH OXJIAKIEHHUS HEYCTOMYHBOE (BHICOKOTEMIIEPATYPHOE)
COCTOSIHME CILUIABA HA3BIBAETCS:

a) OTXKHUT;

0) 3aKaJika;

B) OTITYCK.

67.Bua TepMmuyeckoii 00padoTKH, 1eJIbI0 KOTOPOIo sAABjAsieTca (puKcanus
NPHU HU3KOI TeMIepaType HEPABHOBECHOTO COCTOSIHUA:

a) OT)KWUT;

0) 3aKajka;

B) OTITYCK.

68.Bua TepMuyeckoii 00padoTKH ¢ HATPEBOM HUKe KPUTHYECKUX
TeMIepaTyp, BeAylIuil K pacnajay HepaBHOBECHbBIX 3aKAJ0YHbIX
CTPYKTYP:

a) OTKMUT;

0) 3aKaJka;

B) OTITYCK.

69.Pa3HOBUIHOCTD OT:KUTA € YCKOPEHHBIM OXJIAJKIEHUEM HA BO3ayXe:

a) HOpMaJIu3aIus;

0) 3aKajka;

B) OTITYCK.

70.Tepmuueckasi 00padoTKa, NPH KOTOPOi BO3HUKAIOT 3ePHUCTbIE
CTPYKTYPHI.

a) U30TEepMUYECKAasl 3aKaJIKa;

0) MOJHBIN OTXKMUT;

B) CPEIHETEMIIEPATYPHBIN U BEHICOKOTEMIIEPATYPHBII OTITYCK.

71.HepaBHOBeCHbBI NMepeHACHINIEHHBIH TBEP/bIi PAaCTBOP BHEIPEHUS B
oL-KeJ1e30:

a) MApTEHCUT;

0) nmepuur;

B) AyCTECHMT.

72 Kpucranaudeckasi pemieTka MapTeHCHUTA.

a) Kyondeckas;

0) I'T1Y;

B) T€TparoHajibHasi;

r) ['1K.

73.3akaJjika ¢ BLICOKMM OTIIYCKOM, OTHOBPE€MEHHO MOBBINIAIOIIAS
MPOYHOCTh U IJIACTUYHOCTh CTAJIHU:

a) yIy4llIeHHE;

0) HOpMaJ3aIus;

B) CTapeHue.

74. MuHNMAJIBLHASA CKOPOCTh 3aKAJIKH, PU KOTOPOil ayCTEHUT He
pacnajaaercs Ha (peppUTO-LIEMEHTUTHYIO CMeCh U IIpeBpallaeTcs B
MAPTEHCHT:



a) KpUTUYECKas;

0) npenenpHas;

B) ONITUMAJIbHAS.

75.Cnoco0HOCTH CTAJIU MOBBINIATH TBEPAOCTH B pPe3y/ibTaTe 3aKAJIKHU.

a) 3aKaJIMBa€MOCTb;

0) MPOKAIMBAEMOCTb;

B) IPOBOJIUMOCT.

76.XapakTepu3yeT Ir’1yOMHY 00pa30BaHHUsI MAPTEHCUTA B CTPYKTYpe CTAIU
NpH 3aKaJIKe.

a) 3aKaJINBa€MOCTh;

0) MPOKAIIMBAEMOCTb;

B) IPOBOJUMOCT.

77.CTpyKTYypa, moJrydaeMas pH 3aKaJIKe yIrjaepoaucThIX cTaJlei:

a) MApTEHCUT;

0) mepJur;

B) OCHHMUT.

78.CTpPYKTYpBbI, I0JIy4aeMble P HOPMATU3ALMUN YIJIEPOAUCTHIX CTAJIei:

a) MApTEHCUT U OCHHMUT;

0) COPOUT M TPOOCTHT;

B) MEPJUT U JIeAeOYpHUT.

79.CTpyKTypa, noaydyaeMasi Ipu H30TePMUYECKOIi 3aKajIKe YIIepoauCThIX
cTaJIen:

a) MApTEHCUT;

0) OelHuUT;

B) NIEPJIUT.

80.CTpykTypa, nojyyaemasi Npu OT:KUre YIJePOAUCTBIX CTaJIeil:

a) TepJuT;

0) MapTEHCHUT;

B) Jie1eOypHUT.

81.TemnepaTypa HU3KOTEMIIEPATYPHOT0 OTIyCKA CTaJIel

a)600°C;

0) 150-200 °C;

B) 300 °C.

82.CtpykTrypa, o0pa3yomasicsi Ipu HU3KOTEMIIEPATYPHOM OTILyCKe
3aKaJeHHOH CTAJIM.

a) TPOCTUT OTITYyCKa;

0) MapTEHCUT OTITYCKa;

B) COPOUT OTITyCKa.

83.TemnepaTypa cpeaHeTeMIIePaTYPHOIr0 OTIyCKA CTAaJIei.

a)600°C;

0) 150-200 °C;

B) 350-450°C.

84. Crpykrypa, 00pa3yomasics NpHu cpeHeTeMIIePATYPHOM OTIyCKe
3aKaJICHHOM CTaJIU.

a) TPOCTUT OTITYCKa;



0) MapTEHCUT OTITYCKa;

B) COPOMT OTITyCKa.

85. Temnepatypa BbICOKOTEMIIEPATYPHOIO OTIIYCKA CTAJIEH.

a)300°C;

6) 150-200°C;

B) 550-680 °C.

86. Ctpykrypa, o0pasywinasicsi Ip¥ BBICOKOTEMIIEPATYPHOM OTILYCKe
3aKaJICHHOM CTaJIH.

a) TPOCTUT OTITYCKa;

0) MapTEHCUT OTITYCKa;

B) COPOUT OTITyCKa

87. Bua ornycka 3aKkajeHHbIX CTaJel, IPH KOTOPOM MaTepHaJl

npuodperaer HAaUOOJIBIIYIO JIACTUYHOCTD.

a) HU3KOTEMIIepaTyPHBIA;

0) cpeaHeTeMIEepaTyPHBIIA;

B) BBICOKOTEMIIEPATYPHBIH.

88. IIpouecc TupPy3MOHHOr0 HACHIEHNSI TOBEPXHOCTHOIO CJIOS CTAJIH
yIJIepOIOM:

a) IIEMEHTAIIHS;

0) HUTpOIIEMECHTAITHS,

B) a30THUPOBAHMUE.

89.1Ipouecc 1u(¢y3MOHHOTO HACHIIIIEHHUSI IOBEPXHOCTHOT'O CJIOSI CTAJIH
a30ToM:

a) [IEMEHTAIINS;

0) HUTpOLIEMEHTAIHS,

B) a30TUPOBAHUE;

I') IMaHUPOBAHUE.

90.MMpouecc 1u¢¢y3MOHHOTO HACHIIIEHUSI IOBEPXHOCTHOI'O CJI0SI CTAJIH
OTHOBPEMEHHO a30TOM M YIJIePOJOM B ra30Boi cpeje:

a) IICMEHTAIIHS;

0) HUTPOIIEMECHTAITHS,

B) a30THUPOBAHUE;

I') IHaHUPOBAHUE.

91. IIpouecc COBMECTHOI0 HACBILIECHHS IIOBEPXHOCTH CTAJM YIJIEPOAOM U

a30TOM B PACIIABJIECHHBIX HUAHUCTBIX COJISAX:

a) IIEMEHTAIINS;

0) HUTpOLIEMEHTAIHS,

B) a30THUPOBAHUE;

I') LHaHUPOBAHUE.

92. Ilpouecc HACHIIIEHUSI IOBEPXHOCTHOTO CJIOSI CTAJIM AJJIOMUHUEM:

a) AIUTUPOBAHUE;

0) XpOMHUPOBAHUE;

B) IIMHKOBAHMUE;

') CWIMIIUPOBAHUE;

1) O0pUpOBaHUE.



93.1Ipouecc HACKIIEHUS TIOBEPXHOCTHOTO CJIOSI CTAJIU XPOMOM:
a) aTMTUPOBAHME;

0) XpOMUPOBAHUE;

B) IIUHKOBAHME;

I') CUJIUIIUPOBAHME;

1) 60pUpOBaHHUE.

94. TIpouecc HACHIIIEHUS MOBEPXHOCTHOIO CJI0SI CTAJIU IIUHKOM:
a) aTMTUPOBAHME;

0) XpOMHUPOBAHUE;

B) IIMHKOBAHME;

') CWJIMLHAPOBAHUE;

1) 60pUpOBaHUE.

95.11pouecc HACHILIEHNUS IOBEPXHOCTHOTO CJI0SI CTAJIUM KPeMHHeEM:
a) alMTUPOBAHME;

0) XpOMUPOBaHUE;

B) IIMHKOBAHMUE;

I') CUJIUIIUPOBAHME;

1) OoprpoBaHUe.

96.11pouecc HACKIIIEHHUS IOBEPXHOCTHOIO CJIOSI CTAJIU DopoMm:
a) aTMTUPOBAHME;

0) XpOMHUPOBAHUE;

B) IIUHKOBAHMUE;

I') CUJIMLUPOBAHMUE;

1) 60pupOBaHUE.

KoHcTpyKkIImoHHBIE MaTEpUaAIIbI

97 . Knaccuduxamus crajieid mo Ha3HAYEHHUIO.

a) OOBIKHOBEHHOTO KayecTBa, KauyeCTBEHHbIC, BBICOKOKAYECTBEHHBIC
0COOOBBICOKOKAYECTBEHHBIE;

0) KOHCTPYKIITMOHHBIC, UHCTPYMEHTAJIbHBIE, CTICIIHAIBHOTO Ha3HAUYCHHS,;

B) CIIOKOIHBIE, MTOJTYCITOKOMHBIE, KUIISIIUE

') HU3KO-, CPEJHE- U BBICOKOYTJIEPOAUCTHIC

1) JOABTEKTOUIHBIE, IBTEKTOUIHBIC, 3a3BTEKTOUIHBIC

€) YIJIEpOJUCThIE U JETUPOBAHHBIE

98.Knaccnduxkanus crajneid 1o XuMH4eCKOMY COCTaBY.

a) OOBIKHOBEHHOI'O KayecTBa, KAayeCTBEHHBIC, BBICOKOKAUYE€CTBEHHBIC
0COOOBBICOKOKAYECTBEHHBIC,

0) KOHCTPYKIIMOHHBIE, THCTPYMEHTAJIbHbIE, CIICIUAIbBHOTO HA3HAUCHMUS;

B) CIIOKOMHBIE, MOJYCIOKONHBIE, KUTISIIUE

I') HU3KO-, CPeIHEe- U BHICOKOYTJIEPOAUCTHIC

1) JOABTEKTOUIHBIE, IBTEKTOUIHbIC, 3a3BTEKTOUIHbIC

€) YIJIEpOJIUCThIE U JIETUPOBAHHBIE.

99.Knaccuduxamnus crajiei mo cTpykrype.

a) OOBIKHOBEHHOTO KadyeCTBA, KAa4yeCTBEHHBIE, BBICOKOKAUYECTBCHHBIC

u



0COOOBBICOKOKAYECTBEHHLIE,

0) KOHCTPYKIIMOHHBIE, UHCTPYMEHTAJIbHBIE, CTICIIMAIbHOTO HA3HAUCHUS,
B) CIIOKOIHBIE, MTOJYCITOKONHBIE, KUIISIIINE
I') HU3KO-, CpPEHE- U BHICOKOYTIIEPOIUCTHIC
1) TOOBTEKTOUIHBIC, SBTEKTOUIHBIC, 3a3BTEKTOUIHBIC

€) YIJIEpOIUCTHIE U JIETUPOBAHHDIC

100. Knaccuduxanus crajieii mo kayecrny.

a) OOBIKHOBEHHOTO KAa4yeCTBA, KayeCTBCHHBIE, BBICOKOKAYECTBECHHBIC U
0COOOBBICOKOKAYECTBEHHBIE;

0) KOHCTPYKITMOHHBIC, MHCTPYMEHTAJIbHBIE, CTICIIHAIBHOTO Ha3HAYCHHSI;
B) CIIOKOIHBIE, MTOYCITOKOMHBIE, KUIISIIUE
T') HU3KO-, CpEHE- M BBICOKOYTIIEPOIUCTHIC
1) TOABTEKTOUHBIC, SBTEKTOUTHBIC, 3a9BTEKTONUTHBIC

€) YIJIEPOIUCTHIE U JIETUPOBAHHBIC

101. Kunaccudukanus crajieil cTajau no cTeneHn pacKUCJIeHUs.
a) OOBIKHOBEHHOTO KAa4yeCTBa, KauyeCTBEHHbIC, BBICOKOKAYECTBEHHBIE U
0COOOBBICOKOKAUYE€CTBEHHBIE;

0) KOHCTPYKIIMOHHBIE, UHCTPYMEHTAJIbHBIE, CTICIIMAIBHOTO Ha3HAUYCHHUS,;
B) CIIOKOIHBIE, MTOJIYCITIOKONHBIC, KUIISIIHIE

T') HU3KO-, CPEHE- U BHICOKOYTIICPOIUCTHIC
1) TOABTEKTOUHBIC, YBTCKTONUTHBIC, 3a3BTECKTOUTHBIC

€) YIJIEPOIUCTHIC U JIETUPOBAHHBIC

102. MapkupoBKa yriiepoaucTbIX cTajeil 00bIKHOBEHHOI0 Ka4ecTBa.
a) Cr;

0) OykBoO#l Y u nBy3HauHOU 1U(poi moce;

B) OykBamu OII B KOHIIE MapKu

103. KaudecTBoO cTajieif 3aBUCHT OT |[...].

a) cojiep>KaHus yriepoa;

0) comeprKaHus JETUPYIOIINX PJIEMEHTOB;

B) cojepkaHus cepbl B ocdopa.

104. BykBbl CT B 0003HaYeHHN MApPKHU cTajied 0003HAYaoT |...].
a) CTaJlb KaueCTBEHHas,

0) cTaiab OOBIKHOBEHHOTO KaueCTBa;

B) CTaJIb HHCTPYMCHTAIbHAS

105. BykBbI K11, IIC ¥ ¢ B MapKax cTaJjeil 0003Ha4amr [...J.

a) XUMUYECKUM COCTaB;

0) cTeneHb pacKUCIICHUS;

B) KQ4eCTBO

106. Kunsinmeid Ha3bIBalT CTAJb, |[...].

a) 00J1a/1afOIIyIO MTOBBIIIEHHON TIJIOTHOCTHIO;

0) TOBEACHHYIO JI0 TEMIIEPATYPHI KUTICHUS;

B) PACKUCJICHHYIO MapraHiieM, KpeMHHUEM, aTIOMUHHEM;

T') PAaCKHCIICHHYIO TOJIBKO MapraHIIEM.

107. CnoxoifHOil Ha3BIBAKOT CTAJIb, [...].

a) 00J1aIafOIIyIO TTOBHIIIEHHON TIJIOTHOCTHIO;



0) TOBEACHHYIO JI0 TEMIEPATYPBI KUIEHUS;

B) PACKUCJICHHYIO MapraHiieM, KpeMHUEM, aTIOMUHUEM;

I') PACKUCIIEHHYIO TOJILKO MapraHIIEM.

108. IHoaycnokoiiHoii HA3BIBAKOT CTAMb, [...].

a) 00J1a/1al0IIYIO0 MMOBBIIIEHHON MJIOTHOCTHIO;

0) TOBECHHYIO JI0 TEMIIEPATYPhl KUTICHUS;

B) PACKUCJICHHYIO MapraHiieM, KpeMHUEM, aTIOMUHHUEM;
T') PACKUCJICHHYIO MapraHIleM U KPEMHUEM.

109. Kpurepuii 1y pazaeseHus crajiei 1o Ka4ecrny.

a) CTENEHb PACKUCIICHUS CTaJIH;

0) cTEneHb JErnpOBaHUs CTaJIH;

B) COoJIEp>KaHuE B cTalu cepol U docdopa;
T') COIep )KaHNE B CTAIM HEMETAIITMYECKUX BKIFOUCHUIA.

110. Huppsl B o0003HAYEHHM CTajled OOBIKHOBEHHOI0 Ka4decTBa,

crosimue nocJe 0yks Crt, 0003Ha4amoT [...].

a) KOJIMYECTBO YIJIEpO/a;

0) yCIIOBHBIN HOMEpP MapKH CTaJIH;

B) BUJ TEpPMOOOPAOOTKHU

111. IIpuMep MAPKUPOBKH YIJI€POAUCTHIX KA4€CTBEHHBIX CTAJICH.

a) Crécm;

0) 40;

B) [1IX15;

r) YIOA

112. N3nenus, uaroraBjinBaeMblie U3 cTajei Mmapok 65, 70.

a) U3/eJNs, U3rOTAaBIMBAaEMbIE TTTyOOKON BBITSKKOM;

0) MpyKUHBI, PECCOPHI;

B) HEOTBETCTBEHHBIE DJIEMEHTHI CBAPHBIX KOHCTPYKIIHIA;

1) LIEeMEHTYEMbIE U3AEIusI.

113. ABTOMATHBIE CTAJH — 3TO |[...].

a) cTajgu, TpeJAHa3HAYCHHBIC JUISI W3TOTOBJICHUS TPYKUH, paOOTaIONUX B
aBTOMATHUYECKUX YCTPOUCTBAX;

0) cramm, MIATETHFHO pabOTaIMEe TPH [HUKIOBOM 3HAKOTIEPEMEHHOM
HarpyXeHUHU;

B) CTaJIM C YJIYUYIIIEHHON 00pa0aThIBAEMOCTH PE3aHUEM, UMEIOIIIHE MTOBBIIICHHOE
COJIEp’KaHUE CEPhI WK JTOMOJHUTEILHO JICTUPOBAHHBIE CBUHIIOM, CEJICHOM WJIH
KaJIbI[UEM.

114. IIpyMep MapKUPOBKHM aBTOMATHBIX CTAJIC.

a) Al2;

0) 30XMA;

B) Alll;

r) AK4

115. BykBoii «C» B aBTOMATHBIX CTAJAX 0003Ha4aerc |...].
a) yriaepoJ;

0) cepa;

B) CBUHEII;



') KPEMHHI
116. Cepy B aBTOMATHBIE CTAJIM 100aBJSIOT |[...].
a) ISl yIy4dllIeHUsl CBApUBAEMOCTH;
0) JI1s1 IOBBIIIIEHUS POYHOCTH;
B) JUIS YIIy4IICHUSI 00pabaThIBAEMOCTH PE3aHHUEM;
I') JUIsl IOBBILIEHUS TUTACTUYHOCTHU
117. IIpuMep MapKUPOBKH IIAPUMKONOAIIMITHUKOBBIX CTAJIEH.
a) 30XMA;
0) 40;
B) IIX15;
r) Y10A;
n) 12X17
118. IIlpumep MAPKMPOBKH  YIJIEPOAMCTBIX HHCTPYMEHTAJIbHBIX
cTaJjiem.
a) 30XMA;
0) 40;
B) IIIX15;
r) Y10A;
n) 12X17
1109. BykBa «Y» B Mapke HHCTPYMEHTAJIbHOM cTAJIM 0003HAa4aerT |[...].
a) KaueCTBEHHasI;
*0) yraepoaucrasi;
B) BBICOKOIIPOYHAs
120. IIlpumep MApPKHMPOBKH JIETMPOBAHHBIX HWHCTPYMEHTAJIbHBIX
crajiei.
a) 9XC;
0) 091°2C;
B) 20X13;
r) Y8
121. Pa3inyue B MapKHPOBKAX KOHCTPYKIMOHHBIX JETHPOBAHHBIX U
HHCTPYMEHTAJIbHBIX JeTHPOBAHHBIX CTaJIEH.
a) Y MIHCTPYMEHTAJIbHBIX CTaJlel KOJI-BO yriiepoa 0003HayaeTcs OqHOU udpoii;
0) Yy HUHCTPYMEHTAJIBbHBIX CTaJed KOJ-BO YyIJiepoja OOO3HAYaeTCs JBYMs
uudpamu;
B) Y MHCTPYMEHTAJIBHBIX CTaJIel B HaUaje MapKu CTOUT OykBa «Y»
122. BykBa «P» B MapKke HHCTPYMEHTAJIbHOM cTaJu 0003Havaer [...].
a) BBICOKOKAUeCTBEHHasI;
0) ObIcTpOpEXKyILIas;
B) JIETUPOBaHHAas
123. I[Ipumep MapKUPOBKH JIETHPOBAHHBIX KOHCTPYKIIMOHHBIX CTaJIEH.
a) 30XMA;
0) 40;
B) IIX15;
r) Y10A;
n) P6M5



124. BykBa «A» B cepeiiHe MApKH JIETHPOBAHHOH cTaJM 0003HAa4YaeT

[...]-

a) BBICOKOKAa4YCCTBCHHA,

0) a3oT;
B) aBTOMaTHas
125. BykBa «A» B KOHIIe MapKH 0003Ha4aeT |[...].

a) BBICOKOKAUeCTBEHHAS,;

0) ObIcTpOpEXKyILAs;

B) JIETUPOBaHHAas

126. Kaaccupukanusi JiernpoBaHHBIX CTajieii MO CTPYKType B
OTOK:KEHHOM COCTOSIHUM.

a) TOABTEKTOUIHBIC, DBTEKTOUTHBIC, 3a3BTEKTOUIHBIC, JIeICOyPUTHEIE;

0) 103BTEKTOUIHBIE, IBTEKTOUIHBIE, AYCTEHUTHBIE, (DEPPUTHBIE, JI€ACOYPUTHBIE;

B) NIEPJIUTHBIE, MAPTEHCUTHBIE, AYCTEHUTHBIE, (PEPPUTHBIC

127. Kinaccupukanusi J1erMpoBaHHBIX CTajled MO CTPYKType B
HOPMAJIU30BAHHOM COCTOSIHUM.

a) I0BTEKTOUIHBIC, DBTEKTOUIHBIC, 3a3BTEKTOUIHBIC;

0) 10PBTEKTOUIHBIC, IBTEKTOUIHBIC, AYCTEHUTHBIE, (hepPUTHBIE, JIeACOYPUTHBIC;

B) NIEPJIUTHBIE, MAPTEHCUTHBIE, AyCTEHUTHBIE.

128. JIeMEeHTbI, MOBBILIAIOIIHNE KAPOCTONKOCTH CTAJIEH.

a) Al, Si, Cr, Ti;

0) Mo, V, W, Nb, B;

B) Ni, W, Ti, Mn

129. Kanaccudukanus crajeii no KoJu4ecTBy yriepojaa.

a) nuskoyriaepoaucteie (1m0 0,1%C), cpenneyraepoauctoie (0,2-0,6%C),
BBICOKOYTIepoaucThie (>0,8%C);

0) Huskoyrinepoaucteie (mo 0,25%C), cpeaneyraepoaucteie (0,3-0,6%C),

BbIcOKOyTIIepoaucTsie (>0,7%C);

B) Huskoyriaepoaucteie (1o 0,3%C), cpeaneyraepoaucteie (0,4-0,8%C),

BbIcOKOYTIIepoaucTsie (>0,8%C).

130. Knaccupukanuss  crajjed 1o  KOJMYECTBY  JIETMPYIOUIHX
3J1€MEHTOB.

a) HU3KoJierupoBaHHbie (110 1% J1.3.), BBICOKOJErUpoBaHHbIE (>6% 11.3.);

0) Hu3KoJerupoBaHHble (M0 5% 11.3.), cpeanenerupoBaHubie (5-10% i1.3.),

BbICOKOJIerupoBanHbie (>10% 11.3.);

B) cpeauenerupoanubie (<10% i1.3.), Beicokoaerupopanubie (>10% 1.3.).

131. IIpyMep MapKUPOBKH KJIACCOB APMATYPHBIX CTAJICH.

a) Al2;

0) 30XMA;

B) A240;

r) AK4

132. IlpumMep MapKUPOBKH KJIACCOB CTPOUTENBHBIX CTAJIEH.

a) Al2;

0) 30XMA;

B) C245;



r) Cr3nc3.

133. HHudpa B 0003HAYEHNH KJIACCA CTPOUTEIHLHOM CTAJIU 0003HAYAET.

a) KOJIMYECTBO YIJIEpOoa B COTHIX JOJISIX MPOLIEHTA;

0) npenen npounoctu Mlla;

B) nipenen Tekydectu Mlla;

') OTHOCHUTEIIbHOE yJITnHEHuE %.

134.MeTa/sibl HA3bIBAKOT KAPOCTOHKHUMM.

a) METaJUIbl, CIIOCOOHBIE CONPOTHUBIIATHCS YAaCTO YEPEAYIOIIUMCS HArpeBy U
OXJIAXKICHUIO;

0) MeTaJyIbl, CIOCOOHBIE COMPOTUBIATHCS KOPPO3MOHHOMY BO3JEHCTBHUIO Ta3a
P BBICOKHMX TEMITEpaTypax;

B) METaJUIbl, CIIOCOOHBIC COXPAHATH CTPYKTYPy MApTCHCHTA TPU BBICOKHX
TeMITepaTypax;

I') METaJUIbl, CIIOCOOHBIE ITTUTEIHHOE BPEMSI COMPOTUBIISATHCS A(POPMUPOBAHUIO
U Pa3pyUICHUIO NPHU TMOBBIIICHHBIX TEMIIEpaTypax.

135.MeTajibl HA3BIBAIOT KAPONPOYHBIMHU.

a) METaJUIbl, CIIOCOOHBIE COMPOTHUBIATHCS YACTO UYEPEAYIOIIUMCS HArpeBy U
OXJIQXKICHUIO;

0) MeTauibl, CHOCOOHBIE COMPOTUBISATHCA KOPPO3ZUOHHOMY BO3JEHCTBUIO ra3a
IIPU BBICOKHUX TEMIIEpaTypax;

B) METaJUIbl, CIIOCOOHBIC COXPAHATH CTPYKTYPy MApTEHCHTA TPU BBICOKHX
TEeMITepaTypax;

T') METaJUTbI, CIIOCOOHBIE ITTUTEIHHOE BPEMS COMPOTUBIIATLCS Ae(POPMHUPOBAHHUIO
U Pa3pyIICHUIO MMPHU MOBBIIMICHHBIX TEMIIEpaTypax.

136.CTanab mapku 45 o CTpyKType.

a) 3a9BTEKTOMHAS,

0) TOAPBTEKTOMIHAS;

B) OBTEKTOUIHAS.

137.Ctanb mapku 45 1o KauecTBy.

a) OOBIKHOBEHHOTO Ka4eCTBa;

0) KauecTBeHHA;

B) BBICOKOKAQYECTBEHHASI.

138.Cranb mapku 45 1m0 Ha3HAYEHHIO.

a) THCTpYMEHTaJIbHas;

0) KOHCTPYKIIMOHHAS;

B) CIIEIMAILHOTO Ha3HAYCHUSI.

139.Crann mapku Ct3cn3 mo cTpykrype.

a) 3a9BTEKTOWHAS,

0) TOPBTEKTOUIHAS;

B) OBTEKTOMHAS.

140.Cranab mapku Ct13cn3 no kauecTny.

a) OOBIKHOBEHHOTO Ka4eCTBa;

0) KaueCcTBEHHas,

B) BICOKOKAQYECTBEHHASI.

141.Cranab mapku Ct3cn3 o Ha3HAYEHHIO.



a) HHCTpyMEHTAJIbHas;

0) KOHCTPYKITMOHHAS;

B) CIIEIMAJILHOTO Ha3HAYECHUSI.

142.Crtanb mapku C13cn3 no creneHn pacKucJIeHus .

a) MOJYCIOKOWHAS;

0) crokoifHas;

B) KHIISIIAS.

143.Ctanb mapku Y8A 1mo CTpyKType.

a) 3a3BTEKTOHUTHAS;

0) MO’BTEKTOUHAS,

B) ABTEKTOMHAS.

144. Cranb mapku Y10 no cTpykrype.

a) 3a’BTEKTOUTHAS;

0) TOAPBTEKTOUHAS;

B) DBTEKTOUTHAS.

145. Craab mapku Y8A 1no kadecrtBy.

a) OOBIKHOBEHHOTO KayeCTBa;

0) KauecTBEHHA;

B) BHICOKOKAYECTBEHHASI.

146. Ctaab mapku Y8 no kauecrBy.

a) OOBIKHOBEHHOTO KaueCTBa;

0) KauecTBEHHAs;

B) BBICOKOKAYECTBEHHAS.

147.Cranb mapku Y8A 1o Ha3HAYeHMIO.

a) THCTpYMEHTaJIbHas;

0) KOHCTPYKIIMOHHAS;

B) CIEIMAJILHOTO HA3HAYEHUSI.

148. YUyryn — 370 [...].

a) CIUIaB KeJe3a ¢ HUKeIeM;

0) ene30-yriIepoAUCThIN CIUIaB ¢ coaepkanueM yrieponaa <0,02%;
B) K€JI€30-yTIIEPOAUCTHIN CIuiaB ¢ coaepkannem yriaepoaa ot 0,02% no 2,14%;
I') JKeJIe30-yIJIEPOJUCTHIN CIJIaB ¢ coAep:kaHueM yriaepoaa ot 2,14% no 6,67%;
1) KeJIe30-yTIIEPOIUCThIN CILIAB C COJEpKAHUEM yriiepoaa >6,67%
149. Knaccuduxanus 6eibIX YyryHOB M0 CTPYKTYPE..
a) IOOBTEKTOUIHBIC, 3a9BTCKTOHIHBIC;

0) TOAPBTEKTUYECKUE, IBTEKTUUECKUE, 3aDBTCKTUUECKHUE;

B) DBTEKTUYECKHUE

150. IIpumeHeHue 0eJIbLIX YYT'YHOB.

a) IS TIepeieria B CTalb WM KOBKUH YyTYH;

0) JUTst U3TOTOBJICHUS JINTHIX OTBETCTBEHHBIX JICTAJICH;

B) JJISI CTPOMTEINIbHBIX KOJIOHH M ()yH/IaMEHTAJbHBIX TLTUT
151. Pazau4yue yyryHos no ¢popme rpagura.

a) OembIe U cephie;

0) Oesnble U JTETUPOBAHHBIE;

B) CEpble, KOBKHE, BBICOKOIIPOUYHBIE, BEPMUKYJISIPHBIC



152. IIlpumep MapKMPOBKH CePbIX YyT'YHOB.
a) CU25;
0) KU45-7;
B) BU/0;
r) MUXHT
153. Hudpsl B Mapke cepbiX 4yr'yHOB 0003HAYAIOT [...].
a) KOJIMYECTBO YIJIEpO/a;
6) mpeaen npounoctr MITa x107;
B) OTHOCUTEJIBHOE YIUIMHEHUE B %0.
154. ®opma rpajura B cepbIX YyryHax.
a) XJIONbEBU/IHBIM;
0) mIaCTUHYATHIM;
B) IIAPOBU/IHBIM.
155. Ilpu4uHa TOr0, YTO KOBKHE YYyT'YHbI TAK HA3bIBAIOT.
a) TaKUe YYT'YHbl MOXKHO KOBaTh;
0) IUIACTUYHOCTH MX BBIIIE [0 CPABHEHUIO C CEPBIMU U OEJIBIMU YYTYHAMU;
B) OTHOCHUTCSA K Je(hOpMUPYEMBIM MaTepHagamM
156. Ilpumep MapKUPOBKH KOBKHX YyT'YHOB.
a) CU25;
0) KU45-7;
B) BU70;
r) CU25-12
157. llndppsbl B MapKe KOBKUX YYT'YHOB 0003HA4aKOT [...].
a) KOJIMYECTBO YIJIEPOA U JETUPYIOUIUX 3JIEMEHTOB;
6) mpeaen npounoctr MIIa x10™" u otHOCHTeNBHOE yHHEHHE B %.;
B) OTHOCUTEJIBHOE CYEHUE U yJIIuHEHuE B %.
158. ®opma rpadura B KOBKHX YyTr'yHaX.
a) XJIONbEBUIHBIM;
0) MIaCTUHYATHIN;
B) LIAPOBUIHBII;
') BEpMUKYJISIPHBII
159.ITonyyeHne KOBKHMX YyI'YHOB.

a) MOIU(DUIIMPOBAHNEM;
0) OT)KUroM O€JIoT0 YyTr'yHa;
B) OTKUT'OM CEPOro 4yryHa

159. Ilpumep MapKMPOBKH BHICOKONPOYHBIX YYT'YHOB.
a) CU25;
0) KU45-7;
B) BU70;
r) CU25-12;
n) UBI'
161. Hudpsl B MapKe BHICOKONPOYHBIX YYT'YHOB 0003HA4aOT |...].
a) KOJIMYECTBO YIIIEPOAa;
6) mpesen npounocti MITa x107;
B)OTHOCHUTEJIBHOE YJIMHEHUE B %o.



162. Bua rpajgura B BBICOKONIPOYHBIX YyTI'yHaX.
a) XJIONbEBUAHBIN;
0) MIacTUHYATHIN;
B) IIIAPOBUTHBIMN.
163. Ilosy4yeHue B YyryHe IIAPOBUIAHOIO rpadura.
a) MOIU(UIIUPOBAHUEM CEPBIX UYT'YHOB;
0) OT)KUTOM O€JIOro YyryHa;
B) OTKUT'OM CEPOro 4yryHa
164. ®opma BKIOYEHUIT BepPMHUKYJISPHOro rpadura.
a) XJIONbEBUIHAS,
0) macTUHYATAas;
B) 4epBeoOpazHasi;
T) IIApOBUIHASL.
165. MapKHpPOBKA YYyTI'YHOB ¢ BEpMHKYJISIPHbIM rpaguToM.
a) CU25;
0) KU45-7;
B) BU70;
r) CU25-12;
n) UBT'
166. IIpumep MapKMPOBKHM AHTU(PPUKUMOHHBIX YYTYHOB.
a) CU25;
0) KU45-7;
B) BU70;
r) ACY-1;
n) UBT'
167. YyryHbl, ucHoJib3yeMble JJIsl JIUThsI JieTajlell, padoTaomux npu
BBICOKHX TeMIlepaTypax Wjid B KOPPO3HOHHOM cpefe.
a) AUK-1;
0) KUC-5;
B) KU60-3;
r) AUB-1
168. IIpumep MapKMPOBKM J1erHPOBAHHBIX YYTYHOB.
a) AUK-1,
0) CU25;
B) UH19X31II;
r)A4B-1

7.2.2 IlpuMepHBIii IepeyeHb 3aJaHUi VI pellleHus] CTAHAAPTHBIX 32/1a4
He npenycMoTpeHO y4eOHBIM TUTAHOM.

7.2.3 IlpumepHbIii NepeyeHb 3aJaHUi 11l pelleHus1 MPUKJIATHBIX 32124
He mpexycMoTpeHO y4eOHBIM TUTAaHOM.

7.2.4 IlpuMmepHblii IepevyeHb BONPOCOB /JIsl MOATOTOBKH K 3a4eTy
1. ATOMHO-KpPUCTAIUINYECKOE CTPOCHHUE METAIIOB U CILUIABOB.



2. Tunbl MEXaTOMHBIX CBSI3EH.

3. Kpucrammmueckoe ctpoeHre MeTaioB. THUITBI KPUCTANIMYECKUX PEIIETOK.

4. JleexTrl KpUCTAITIIMYECKON PEIIETKH.

5. BnusiHue nedexToB KpUCTaIOB HA CBOMCTBA METAJIOB.

6. TepmonuHaMHYeCKUE OCHOBBI MPOIECCa KPUCTATITU3AIUY.

7. ®opma kpuctaiioB. CTpOCHUE METAJUIMYECKOTO CIIUTKA.

8. ®a3bl U CTPYKTYPHI B METAJUTMYECKUX CIIaBaXx.

9. CaolicTBa METAIIJIOB U CIUIABOB.

10.KomnonenTsl. @a3bl U CTPYKTYPHBIE COCTABISIONINE CHCTEMBI JKEJEe30 -
yriiepo (LIEMEHTHUT).

11./lnarpamMmma cocTosiHUSL 3kene30 - yriepond (uemeHTuT). llpeBpamienus B
KEJe30yIIepOAUCTBIX CIUIABaX MPU HAIPEBE U OXJIAKIACHUH.

12.BnusHue yriepojia M TOCTOSHHBIX NPUMEced Ha CTPYKTYpy U CBOMCTBa
CTaJICH.

13.JIerupyroniye 3JIeMEHTHI B CTAJIA U UX BIMSHUE HA CBOMCTBA.

14 Knaccuduxaiuys v BUJIbl TEpPMUYECKONH 00paObOTKH.

15.IIpeBpamenus npu HarpeBe craieil. OOpazoBanue aycteHuta. Poct 3epHa
ayCTEHUTA MPU HarpeBe.

16.I1peBpaiiennst NepeoxIaKIEHHOTO aycTeHuTa. [IpeBpaineHus aycTeHuTa
IpU HENPEPHIBHOM OXJAXJACHUH. BiusHue yriepoia U JETUPYIOMIUX
AJIIEMEHTOB Ha pacnaj NepeoxJIaXKI€HHOr0 ayCTEHHUTA.

17.01xur | u Il pona.

18.3akanka ctamu. CriocoObI 3aKaKH.

19.0t1myck cranu.

20.Kmaccudukanms crayien.

21.YrnepoaucTpie KOHCTPYKITMOHHBIC CTaJIH.

22 . KOoHCTpYKIIMOHHBIE JIETUPOBAHHBIE CTAJIN JIsI MAIIIMHOCTPOCHHUS.

23.UnctpymeHTanbHble cTanu U cruiaBbl. Kiaccudukanus u TpeOoBaHus,
MPEABIBISIEMbIE K HHCTPYMEHTAIBHBIM CTAJISIM.

24 Knaccudukaius, MApKUPOBKA U 00JIaCTU TPUMEHEHUS YyTyHOB.

25.Knaccudukaims 1 MapKUpOBKa IIBETHBIX METAJUIOB U CILJIABOB.

26.Hemetannuyeckue Matepuanbl. X mpuMeHeHUE JJ11 U3TOTOBJICHUS JeTaieh
CTPOUTEIHLHOTO Ha3HAUYCHUSI.

7.2.5 IlpumepHbIii epevdeHb 3aJaHUI IS pellleHus1 NPUKJIATHBIX 32124
He npenycMoTpeHO y4eOHBIM TUIAHOM

7.2.6. MeToguka BBICTABJEHHUSI OLEHKH TPU  NPOBEACHUHU

NMPOMEKYTOUYHOM aTTeCTAUMN

3ader MPOBOAMTCS TO TECT-OMIETaM, KaXIblii U3 KOTOphIX coaepkut 10

BOIIpocOoB. KaxkpIii IpaBHIIBHBIM OTBET HA BOIIPOC B TECTE OllCHUBaeTCs 1 OaioMm.
MaxkcumanbHOE KOIMYeCTBO HaOpaHHbIX Oamos — 10.

1. Ouenka «He 3auTeHo» cTaBUTCS B cliydae, €Clu CTyICHT HaOpaix MeHee 5

0aJLUTOB.

2. OneHKa «3a4TeHO» CTaBUTCS, €CIH CTyAeHT Habpan oT 5 10 10 6anos.



7.2.7 IlacmopT O1IeHOYHBIX MATEPHUAJIOB

Kon
KonTponupyemslie pa3zesnsl (TeMb) . HaumenoBanue
Ne n/mm KOHTPOJIMPYEMOI
JUCITUTUTAHBI OLIEHOYHOT'O CPEJICTBA
KOMIETEHIINH
1 AToMHO-KpHucTayumueckoe crpoerne u |OITK-8 Tecr, 3amuTa
KPHUCTAJTU3AIMs] METAIIJIOB U CILIaBOB 1abopaTopHbIX padoT.
2 Jnarpamma cOCTOSIHUS CUCTEMBI OIIK-8 Tecr, 3amuTa
<OKEIIe30-1IIEMEHTHT» 1abopaTopHbIX padoT.
3 Teopus 1 npakTHKa MPOLIECCOB OIIK-8 Tecr, 3amuTa
YIIPOYHEHHUS CIUIABOB TEPMHUYECKOH, 1abopaTopHbBIX padoT.
TEPMOMEXAHUYECKOM,
XUMHUKO-TEPMUYECKON 00pabOTKOM,
nehopMupoBaHUEM (HAKIICTIOM)
4 KoHcTpyKIIMOHHBIE MaTepUaIIbl OIIK-8 Tecr, 3anuTa
J1a00paTOPHBIX padoT.
5 Caapounsble paboTsl B ctpoutenbctee  |OITK-8 Tecr, 3amuTa
1ab0paTOpHBIX PaboT.

7.3. MeToauueckue MaTepuajibl, ONpeaessiioNie  MPoleayPbl
OlleHUBAHUSA 3HAHUI, YMEHH i, HABBIKOB M (WJIN) ONbITA J1eSITEJIbHOCTH

TecTupoBaHne OCYIIECTBISAETCS, JHUOO TIPHU TOMOIIM KOMIIBIOTECPHOM
CHUCTEMBbI TECTUPOBAHUS, OO C HCIOJIH30BAHMEM BBIJIAHHBIX TECT-33JlaHUN Ha
oymaxxuom HocuTtene. Bpemss tectupoBanus 30 MuH. 3aTe€M OCYIIECTBISETCS
IpOBEpKa TeCcTa 3K3aMEHATOPOM M BBICTABIISETCS OICHKA COTJIACHO METOIUKHU
BBICTABJICHUS OIICHKU MTPH TIPOBEICHUN MTPOMEKYTOUYHON aTTECTAIUH.

8 YYHEBHO METOAUYECKOE U UH®OPMALIMOHHOE
OBECIHNEYEHUE JUCHUIIJIUHBI)

8.1 IlepeueHb y4eOHOI JMTEpaTypbl, HEOOXOAUMOW /JIsi OCBOEHHSA
TUCHUNTIHHBI

1. Connnes, FOpuii [lopdupreBua. Matepuanosenenue [TekcT]: ydeOHUK: pek.
OUPO. — 4-e uzn., ucnp.- M.: Akamemusi, 2011 (CaparoB: OAO «Capatos.
nosmrpaprkoMounaT, 2011). — 492 c.: un., 50 sk3.

2.  Opnos, Anekcanap CemeHoBUY. MarepuaaoBeIeHUE M TEXHOJOTHS
MaTepuaJioB; [TEKCT | 1ab. mpakTukym: yueOHoe nmocooue; pex. BT ACY/ BopoHnex.
roc. apXuUTEKTyp.- CTpouUT. YH-T.- Boponex: [0.u.], 2011 (Bopouex: Otaen
ornepaTuBHOM monurpaduu m3a-pa yueO. nut. u yded.-meroa. nocodbuit BI'ACY,
2011), 100 3k3.

3. Opno., Anekcanap CemeHoBndY. KOHCTPpYKIIMOHHBIE METAJIJIBI U CIUIABBI.
TexHoMOTHS KOHCTPYKIIMOHHBIX MaTepuaioB: JabopaTopHblid mpakTukym / A.C.
OpiioB.- Boponex: Boponex. roc. apx.- crpout. yH-T, OBC ACB, 2014.-87 c. —
ISBN 988-5-89040-489-3. URL.: http://www.iprbookshop.ru/30839
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8.2 IlepeueHb MHGOPMANMOHHBIX TEXHOJOTHiH, HCNOJb3yeMbIX NPH
OCYHIECTBJICHMH 00pa30BaTeJIbHOI0 Mpolecca Mo AUCHHUIIMHE, BKJIIOYas
nepe4yeHb  JHULIEH3MOHHOI0  NPOrPAMMHOIO  o0ecledYeHHsi, PecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKAUUOHHOU ceTu «HTepHeT», COBpEeMEHHbIX
Npo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

[Tporpammuoe odecnieuenue AutoCAD.
[Tporpammusie npoayktsl MICROSOFT OFFICE.

9 MATEPUAJIBHO-TEXHHUYECKAS BA3A, HEOBXOJANUMASA AJIA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA

B ayz[HTopHﬂx 2102,2103,2104, 2106 u 2108, 2149:
kpyru numdosanbabie [OCT 8212
- mneus T CHOJI 1,6.2,5.1/9-13
- meur CHOJI-25/12
- tBepaomMepsl TK-2 u TII
- MammHa paspbiBHas P-5
- KOMEp MasiTHUKOBBII
- MuKpockorsl MUM-7
- IITaHMEeHIUPKYJIb
- CHAlANPOEKTOp U HabOp KOJOrpaMm
- cBapounsbii noct PJIC
- aBTOMAaT CBAPOYHBIN

10. METOAUYECKUE YKA3ZAHUSA IJISA OBYYAIOHIUXCS TTO
OCBOEHHUIO JUCHIUIIJIMHBI (MOAY JIs)

[To mucturuinae « KOHCTPYKITMOHHBIE METAJUIBI U CIIJIaBbI B CTPOUTEIHCTBEY
YUTAIOTCSA JICKIIUU, TPOBOJISATCS TaOOpATOPHBIE pabOTHI.

OcHOBOIl UW3Yy4YEHHMS JUCHUIUIMHBI SBJISIOTCS JIGKIIMU, HA KOTOPBIX
U3JIaraloTcs HauboJee CyleCTBEHHbIE U TPYAHBIE BOMPOCHI, a TAKKE BOIMPOCHI, HE
HaIeIMNUe OTPAKEHUS B YICOHOU TUTEpATypE.

JlabopaTopHbie pabOThI BHIMOTHSIOTCS Ha JaOOpaTOPHOM 00OPYOBAaHUU B
COOTBETCTBHH C METOJMKAMH, TPUBEICHHBIMHU B YKa3aHMIX K BBIMIOJTHEHUIO PaOOT.

Buj yueOHbIX 3aHATHI JlesTeIbHOCTh CTyIeHTa

Jexuus Hanucanue KOHCIIEKTa  JIEKIUil: KpaTKo, CXEMAaTU4HO,
MOCIIEZIOBATENbHO (PUKCUPOBATH OCHOBHBIE IOJOXEHHS, BBIBODI,
(bopMyIMpPOBKH, 000OIIEHHUS; TOMEYaTh Ba)KHBIE MBICIH, BBIICISATH
KJIFOYEBBIE CJIOBA, TepMUHBL. [IpoBepka TEpMHHOB, MOHATHH C
MIOMOULIBI0  DJHUMKJIONEAWH,  ClIOBapel,  CIPAaBOYHUKOB  C
BBINIMCBHIBAHUEM TOJIKOBAaHUN B TeTpaab. OO003HaueHHE BOIPOCOB,
TEPMHUHOB, MaTepHalla, KOTOPbIE BBI3BIBAIOT TPYAHOCTH, IOMCK
OTBETOB B PEKOMEHAYyeMoil suteparype. Eciu camocTosiTenbHO HE
yaaeTcs pa3o0paThcs B MarepHaie, Heo0XoauMo chopMyIHpOBATh
BOIIPOC M 33JaTh NPENOJABATENI0 HA JIEKIIMH WM Ha NMPAKTUYECKOM
3aHSTHH.




JlaGopaTtopHnas pabota

JlaGopaTopHble  pabOTBI  TO3BOJSIOT  HAYYHUTHCS  MPUMEHSTH
TCOPCTUUCCKHUC 3HAHUA, IMOJIYYCHHBIC Ha JICKOUW IIpH PCHICHUU
KOHKPETHBIX 3a1a4. YrToObl Hamboliee paIOHAILHO W TOJHO
WCIOJIb30BaTh BCE BO3MOXKHOCTH JTAOOPATOPHBIX JIJISl TIOJATOTOBKH K
HUM HEOO0XOIMMO: CIIEAYET pa300paTh JICKIHUIO TI0 COOTBETCTBYOIICH
TEME, O3HAKOMHTCS C COOTBETCTBYIOLIMM pAa3/eioM Y4eOHHKa,
popadoTaTh AOMOJHHUTEIBHYIO JUTEPATYPY U UCTOYHHUKH, PEIIUTh
3ala4i U BBIIIOJIHUTH APYIUC MMCbMCHHBIC 3a/IaHHA.

CamocrosTenpHas pa60Ta

CamocrosiTennbHass paboTa CTYJIEHTOB CIIOCOOCTBYET TIIYOOKOMY
YCBOGHHS  y4yeOHOro  Marepuasia W Pa3BUTUIO  HABBIKOB
camooOpazoBanusi.  CamocrosiTerrbHass  paboTra  mIpenrosaraer
CHEAYIOLIME COCTABIISIOIIME:

- pabora ¢ TeKCTaMH:  Yy4YeOHUKAMH, CIIPAaBOYHUKAMH,
JOTIOJTHUTEIBLHON JIMTEpaTypoil, a Takke MpopabOTKa KOHCIIEKTOB
JICKIIUH;

- BBIIIOJIHEHUE JIOMAIIHUX 3aJaHUI U PACYETOB;

- paboTa HaJl TeMaMH ISl CAMOCTOATEIHHOTO N3YUYCHHUS,

- ydJactme B paboTe CTyIEeHYECKHMX HAy4HBIX KOH(EpeHIH,
OJTUMITHA]T,

- IOATOTOBKA K MPOMEXKYTOYHOM aTTECTAIUU.

IloaroroBka k
IIPOMEKYTOYHON
aTTecTaluu

l'oToBuThCSH K IIPOMEXKYTOUHOU arTecTanuu crenyer
CUCTEMaTUYECKH, B TEYEHUE Bcero cemMecrpa. VHTeHCHBHasA
IIOJArOTOBKA JOJDKHA HAYATHCA HE NIO3/IHEE, YEM 32 MECSL-IIOITOPA 10
MPOMEKYTOUYHOUM arrectauuu. JlaHHbIE TIepen 3a4eTOM TP JIHS
s¢dexkTrBHEE  BCEro  HCMONB30BaTh NI MOBTOPEHUS |
CUCTEMAaTU3alMU MaTepHAJIa.




