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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
BBIOOpa MaTepuajoB NPU IPOCKTUPOBAHHMHM, M3TOTOBICHUHU W PEMOHTE
CTPOUTENBHBIX KOHCTPYKITUH.

1.2. 3agauu ocBOeHMSA TUCHUILIHHBI

- U3YUYEHHE B3aUMOCBSI3U MEXKy COCTABOM, CTPYKTYPOH U CBOMCTBAMHU METAJUIOB U

CILIABOB;

- U3y4eHUE KJIacCU(PUKAIMU U MAPKUPOBOK METAIITUYECKUX CIUIABOB U
o0nacTeil uX MIPUMEHEHUS;

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

- 03HAKOMJICHHE C METO/IaMU UCCJICAOBAHUS METAJUIMYECKUX MAaTEPUAIIOB;

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

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
JucuuminHa «KOHCTPYKIIMOHHBIE METaJUIbl U CIIaBbl B CTPOUTEIIbCTBE
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 CIICTYIONTNX KOMIIETCHITHI:
OIIK-8 - CnocobeH oCyIIeCTBISATh U KOHTPOJUPOBATh TEXHOJOTHYECKHE
MPOIIECCHI CTPOUTEIBHOTO MPOU3BOJICTBA U CTPOUTENBHON WHIYCTPUHU C YUYETOM
TpeOOBAaHUM TPOU3BOJCTBEHHON M DKOJOTHYECKOM O€30MacHOCTH, MPUMEHSS
W3BECTHBIE W HOBBIC TEXHOJOTUU B OOJIACTH CTPOUTEIHCTBA M CTPOUTEIHHOU
WUHyCTPUU

Pe3yabTaThl 00yueHUs, XapaKTepUu3yoiue

Komnerenuus
cpopMUPOBAHHOCTH KOMIIETEHLIMH

OIIK-8 3HaTh — HOPMAaTUBHYIO 0a3y, peraaMeHTHPYIOILYIO
TEXHOJIOTMYECKHUE 3TAIbI IPOU3BOCTBA U IPUMEHEHUS
CTPOUTEIBHBIX KOHCTPYKLIMOHHBIX MaT€pPUAJIOB;

- IEWCTBYIOIINXE HOPMBI IPOMBIIIJIEHHOH, OKaPHOM,
HKOJIOTHYECKOM 0€30MacHOCTH U OXPaHbl TPy/a MpH
MIPOU3BOJICTBE U IPUMEHEHUN CTPOUTEIBHBIX
KOHCTPYKIMOHHBIX METAJUIOB U CIIJIABOB

YMeTbh — COCTABJISAITh MPOEKTHYIO TOKYMEHTALHIO,
PEerIaMEHTUPYIOLYI0 HOPMBI U METOJBI KOHTPOJIS
TEXHOJIOTMYECKHUX DTAIlOB IIPOU3BOACTBA U IPUMEHEHUS
CTPOUTEIBHBIX KOHCTPYKIUN METAJUIOB U CILIABOB;




- COCTaBJIATh MIPOEKTHYIO JOKYMEHTALMIO HA TEXHOJOTUYECKUE
IIPOLIECCHl  IIPOU3BOACTBA M IIPUMEHEHUs CTPOUTEIIBHBIX
KOHCTPYKLIMOHHBIX METAJIJIOB U CIJIaBOB B COOTBETCTBHM C
TpeOOBaHUAMHU HOpM IIPOMBILLICHHOM, IIOKapHOU,
9KOJIOTUYECKOM 0€3011aCHOCTH U OXPaHbl TPYJIa;

Bitagers - MmeToiaMu peryaupoBaHus U KOHTPOJIS ITapaMeTPOB
CTPOMUTENIBHBIX KOHCTPYKLIMOHHBIX METAJIJIOB U CILJIABOB,

- METOJJaMU KOHTPOJISL COOJIOACHUSI HOPM OXPaHbl TPyAa,
IIPOMBIIJICHHOH, TO’KapHOM U SKOJOIMUYECKON O€301aCHOCTH.

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 padboTa 72 72
Buapl npomMeXyTOYHOM aTTeCTAllUU - 3a4ET + +
OO6m1ast TPy 10€MKOCTb:
aKaJEMUIYECKHUE YaChI 108 108
3a4.e]. 3 3

3a04Hasi Gopma o0yueHus
. Bcero | Cemectpnl

Buasl yueOHOM paboThI HACOB 5
AyauTOpHBbIE 3aHSITHS (BCEro) 16 8
B Tom uncrne:
Jlexuun 8 4
JlaGopatopusie pabotsl (JIP) 8 4
CamocrosiTesibHas padoTa 192 96
Yackl Ha KOHTPOJIb 8 4
Bubpl npomMeXyTOYHOM aTTeCTalluy - 3a4€T + +
OO6m1ast TPy 10€MKOCTb:
aKaJIeMUYECKHE Yachl 108 108
3a4.e. 3 3




5. COJAEP)KAHUE JUCLUTIAHBI (MOLY.JIST)
pacnpeeaenne

5.1 Copep:xanue

pa3aejioB  AUCUMILIHHbBI

TPYA0EMKOCTH 110 BUIaM 3aHSTHIA

ouHasi popma o0yueHust
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ConeprxaHue pasjena

Jlekn

JIao.
3aH.

CPC
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qac

1

ATOMHO-KpPUCTAJIIMUECKOE
CTpOEHUE U
KpHUCTa/LIN3alysl METAJIJIOB
U CILIaBOB

[Menn w 3amauv  AMCLUILIMHBL
ATOMHO-KpPHCTANINYECKOE
CTPOEHHE METAJUIOB U CILJIaBOB.
Tunel  MeXaTOMHBIX  CBS3€il.
Hedextor KPUCTAJTINYECKOIO
CTPOEHUS U MX BJIMSHUE CBOWCTBA
METaJIJIOB.

Kpucrannuzanus METaJJIOB.
Tepmonnnamuueckue OCHOBBI
nporecca KpHUCTaNTU3ALUH.
Mexanusm KPUCTAUIA3ALUH.
OOmme  3aKOHOMEPHOCTH U
Pa3HOBUIHOCTU IIPOLIECCOB
KPUCTAJUIN3ALUH.
Camornpoun3BoJibHas
kpuctamzanus.  OOpa3oBaHue
LEHTPOB KpucTayum3anuu. Poct
LIEHTPOB KpUCTAUTU3ALUH.
CootHomieHue CKOpOCTeH
00pa30oBaHMs ¥ POCTA 3aPOIbILIEH.
Bennuuna 3€pHa.
Hecamonpou3sBonbHas
KpUCTAJIITU3aL .
MoauduunupoBanue. ®opmMma
KpHUCTAJIJIOB. Crtpoenue
METAJJINYECKOTO CIIUTKA.

10

14

JnarpaMmma cocTosiHUSA
CHUCTEMBI
<OKEIIe30-LIEMEHTUT

DOneMeHTbl  TEOpUM  CILJIABOB.
OcHoBHble TOHATHA. Da3pl U
CTPYKTYphl B  METaJUIMYECKUX
cruiaBax. JlmarpaMMbl COCTOSIHHSA
IBOWHBIX  cucteM. (OCHOBHEIE
tunsl. [IpaBuno ¢a3 u oTpe3Kos.
CBs3p JMarpaMm COCTOSIHUSA  CO
CBOMCTBAaMH CILIABOB.
Kene3oyrnepoaucThie CIJIaBhl.
Jlnarpamma coCTOSIHUS
*Kene3o0-yriepoa. KOMIOHEHTHI,
(ba3bl U CTPYKTYpHBIE
COCTaBJISIOLINE CUCTEMBI
xKene3o-yriepoa. Biusaue
yriepojaa U MOCTOSIHHBIX
IIpUMECEN Ha CTPYKTYpY U
cBoMcTBA cTajneu. Jlerupyromue
AJIEMEHTHI U UX BIIMSHUE HA
noJIMMop(QHbIE MpeBpalleHus B
KeJie3e, Ha CBOMCTBa (epputa u

20

28




ayCTeHHUTa, Ha 00pa3oBaHUE U
cocTaB KapOuIHOHU (a3bl, HA
TeMIneparypy (pa3zoBbIX
MPEBPALLEHUI U COCTaB TOYEK E u
S AuarpaMmsbl 5Kee30-yriiepo/.
CTpyKTypHBIE KJIACCHI
JISTUPOBAHHBIX CTaJeH

Teopus u npakTuka
IPOLIECCOB YIIPOUYHEHHUS
CILJIaBOB TEPMHUYECKO,
TEPMOMEXaHUYECKOH,
XUMHUKO-TEPMUYECKON
00paboTKOM,
neGpopMHpPOBaHUEM
(HakJerom)

Tepmuueckass 0O6paboTka cranei.

Knaccudukanms u
XapaKTePUCTHKA OCHOBHBIX BHJIOB
TEPMUYECKON 00paboTKH.
Tepmuueckas obpaboTka

XKEJIE30yTIEPOAUCTBIX  CILIABOB.
[IpeBpamenus pu Harpese
craneil. OOpa3zoBaHUE ayCTEHMTA.
Pocr 3epma aycrenura 1pu
Harpese. HaciencrBeHHO KpymHO-
u MEJIKO3EpHUCTHIE CTaJIN.
IleperpeB u nepexor crajieu.

H3orepMmuueckoe  IMpeBpalEHUE
NIEPEOXJIAXKACHHOTO  ayCTEHUTA.

[TepnutHOE MpEBpAIICHUE.
OcoOeHHOCTH MapTEeHCUTHOTO U
OeHUTHOTO IIPEBPALLECHUAMN.
OcobenHoctu IpEeBpaLCHUS

ayCTeHUTa TpU  HENPEPHIBHOM
OXJaxxAeHUH. BiausHue yrnepona u
JETUPYIOIUX  DJIEMEHTOB  Ha
pacnan NEPEOXJIAXKIEHHOTO
aycrenuta. IlpeBpamenus npu
OTIIyCKE€  3aKaJeHHOH  CTaju.
Crapenue craneil.

TexHonorus TEPMHUUECKON
o0pabotku crtaneil. OCHOBHBIE
BUJBl TEPMHUYECKON 00paboOTKH

cramu. Omxur | u Il poma u ux
Pa3HOBUHOCTU. 3aKajka CTaju.
3aKanmBaeMOCTh 51
MPOKAJINBAEMOCTh CTaJu.

Croco0bI 3aKaIKU u UX
npuMeHnenue. OTmyck  crajiu.
Knaccudpukanuss w1  mpuMeHeHHE

Pa3HOBUIHOCTEH OTITyCKa.
Tepmomexanuyeckas 06padoTKa.

IToBepxHOCTHOE yIIPOYHEHUE
METaJIOB " CILIaBOB.
IloBepxHOCTHasi 3aKajka CTalu.
NuayknmoHHas, Ja3epHas,

9JIEKTPOHHOJIYY€eBasA, IUIa3MEHHAas
Y ra30IUTa3MEHHAs 3aKaJKa.

XUMHKO-TepMHUYEcKass 00paboTka
crajied. Du3HYEeCKHe OCHOBBI H

20

28




Pa3HOBHTHOCTH. LlemenTarws,
a30THPOBAHUE, HUTPOIEMEHTAIIHS
u nmanupoBanue. Juddysnonnoe
HACBIIICHHE.

[ToBepXxHOCTHOE YIIPOYHECHHE
HAKJICTIOM.

KouncTpykiuonnsie
MaTepuabl

Knaccudukanms u MapkupoBKa
craneii. KoHCTpyKIIMOHHBIE CTalIN.
TpeOoBaHus, MpeabsIBIIEMbIC K
KOHCTPYKIIMOHHBIM CTaJISIM.
Yraepoauctsie u
HU3KOJIETUPOBAHHBIE
KOHCTPYKIIMOHHBIC CTAJIN JJIsI
MaIlIMHOCTPOCHUS U
CTPOUTENBCTBA. TeIIoCTOMKNE
CTaJIH.

Knaccudukanms u MapkupoBKa
yyryHoB. CTpyKTypa, CriocoObl
MOJIy4eHHUs U 001acTu
MIPUMEHEHUS.

AmoMMHMH W €ro  CIUIaBBIL
Hedopmupyemble U JTUTCHHBIC
cruiaBbl. MapkupoBka. CBoiicTBa.
O6s1acTi NpUMEHEHUS.

Menp u menHble criasbl. JlaTyHu,
OpOH3bI, METHO-HUKEJICBBIC
cruiaBel. MapkupoBKa, COCTaB,
CTPYKTYpa, CBOMCTBa U 00JaCTH
MIPUMEHEHHUSI PA3IMYHBIX TPy
MEIHEIX CILIABOB.

10

14

CaapouHble paOoThI B
CTPOUTENILCTBE

CymHocTh CBapkH, Kak Iporecca
00pa3oBaHMsI MEXKATOMHOMW CBS3H
METaJIJIOB. Knaccuduxanus
OCHOBHBIX BU/JIOB CBapKH,
MIPUMEHSIEMBIX IIPX U3TOTOBJICHUN
u MOHTae CTPOUTENBHBIX
KOHCTpykuui. IIpenmymecrtsa u
HEJ0CTaTKU CBapHBIX COeAMHEHUN
10 CPAaBHEHMIO C APYTUMU BUIaMU
COCTUHEHUN CTPOUTENBHBIX
KOHCTPYKLIHHA. 30HBI CBapHOIO
COEMHEHMS: MEeTayul IIBa, 30Ha
OIIABJIEHMSI, 30Ha TEPMHUYECKOIO
BIIMSIHASI W OCHOBHOW MeETaJlI.
VYipasinenue  CTpyKTypou U
CBOMCTBaMH CBApHOI0
COEIMHEHUS. O6pa3oBanue
CTPYKTYyphl ~MeTajjla IBa —
IUIABJICHHE W KPHUCTaJUIN3ALUs.
Ilornomenne ra3oB MeTaJIOM
1IBa: pacKucieHue U
padUHUpPOBAaHWE METaJIa IIBA.

12

24




OO6pa3oBanne W CBOWCTBA 30HBI
TEPMHUUYECKOTO BIIUSTHUSL.
PexomeHganMy 1no yMEHbLICHUIO
cBapouHbIX  jaedopmaruii  Ha
JTanax  HPOEKTHUPOBAHUA U
H3rOTOBJICHUSA KOHCTPYKIUH.
VYMmeHblIeHHE OCTaTOYHBIX
HampspkeHUH W aedopmaruii
nocne cBapku. CBapuBaeMoCTb
CTPOMUTEIBHBIX CTaJIeH, METO/IbI €€
oueHku. OrmnpeneneHue MOHIATUA
TEXHOJIOTUYECKON MIPOYHOCTH.
I'opsune TPELIHbI npu
IIPOBEJICHUU CBApOYHBIX Pa0OT.
Ob6opynoBanue CBapOYHBIX
[IOCTOB U YCTAaHOBOK. Y CIIOBHUS
YCTOMYMBOIO  TOPEHUS  JyTH.
TpeGoBanust K  UCTOYHUKAM
MUTaHUsA CBapOYHOU JYTH.
Hctounnku MU TAHUS
IIOCTOSIHHOTO ¥ IEPEMEHHOI0
TOKa ABTOMATbl W I1/aBTOMATHI
IS JyTOBOI CBapKH.
Omnpenenenue TTOHSATHUS
TEXHOJIOTUM cBapku. Omnepanus
cOOpKHM 3JIEMEHTOB TIOJl CBapKy,
cOOpoyHasi OCHAacTKa, CIOCOOBI
coopku. OcHOBHbIE  (DAKTOPBHI,
BIMSIOIIME Ha BbBIOOp o0OwIEH
CXEMBI MOCJIE0BAaTENbHOCTH
ornepaunuit cOOpKU-CBapKH.
TexHonornueckue  JTOKYMEHTHI
o0ecreyeHns: CBapOUYHBIX paboT.
Texkapra. BpiOOp  OCHOBHBIX
JJIEMEHTOB ~ COOPKHM-CBapKH B
3aBUCUMOCTH  OT TEXHUKO -
SKOHOMHUYECKUX (dhaxkTOopoB
BBITMOJIHEHUSI CBAapOYHBIX pPadoOT.
Bri6op Buga, pexxuma U ycioBui
cBapku  BpiGop  cBapouHoro,
cOopoyHOro oOOpynOBaHUS U
OCHAacTKM. BpIOOp  cBapOYHBIX

MaTepUaIoB npu pY4YHOH,
MEXaHU3UPOBaHHOU U
aBTOMAaTU3MPOBAHHON CBapkKe.
Beinonnenune CBapOYHbIX
IIPUXBATOK. TexHuka
BBINIOJTHEHUSI CBAapOYHBIX IIIBOB
(mmo CEUEHHIO, JUTHHE,
MOCJIeI0BATEITLHOCTH). Br16op

METOZIOB U CIIOCOOOB KOHTPOJIS
KauecTBa CBapku (MOHATHE O




KadecTBe cBapku, TpedoBanus CH
nu Il x KauecTBYy CBapku).
Meponpustus o
MPENYIPEKACHUIO JCPEKTOB U
METO/IbI ux yCTpaHEHHUsI.
OcobeHHOCTH CBapOYHBIX pabdoT
npu  wusroroBiennu MK B
MOJIMTOHHBIX u 3aBOJICKUX
YCIOBUSIX. ®DaxTophl,
OTIpEe/ICTISIONUE OOy CXEeMY
CcOOPOYHO-CBAPOYHBIX pabor
OTIPABOYHOMN MapKH.
OcoOEHHOCTH CBapOYHBIX pPabOT
Ha 3aBojax JKbU. Ha3nauenue u
TUNBI  CBAPHBIX  apMaTypPHBIX
WU3JEIUNA U 3aKIaHBbIX JETajieu.
OcoGenHoctu CBapKu
apMaTypHoil ctanu. TexHomorus
KOHTAKTHOM TOYEYHOM CBapKu
CETOK W KapkacoB. TexXHOIOrus
KOHTAKTHOM CTBIKOBOW CBapKu
apMaTypHBIX CTEp/)KHEU u
3aKknagHeIx Aetaneil. TexHnomorus
JyTOBOM CBapKu KapKacoB
3aKJIaTHBIX JeTanei.
Oco0eHHOCTH CBapOYHBIX padoT
npu MoHTaxke MK. OcoGeHHOCTH
TEXHOJIOTMM CBAapKH CTaJbHBIX
KOHCTPYKLUN pu
OTPUIIATENIFHBIX  TEeMIIepaTypax.
Oco0eHHOCTH TEXHOJIOTUU CBAPKU

y3J10B COTIPSIKEHUS KO
JJIEMEHTOB. Csapka
TOPU30HTAJIbHBIX "
BEPTUKAJIbHBIX BBIIYCKOB
apMaTrypbl cOOpPHBIX KO
KOHCTPYKIIHH. JedexTs

reoMeTpuueckoil  Qopmbl  1mIBa.
XONOIHBIE U TOPSAYNE TPEITUHBI.
[Tops! B cBapHbIX mBax. KoHTposb
Ka4eCTBA CBAPHBIX COCIMHEHUM.
Bunnl KOHTpPOJIS. Metonasnl
yctpaneHus nedexroB. OCHOBHBIC
tunel  MK. Co6opka MK mon
cBapKy. M3roToBiaeHne TUCTOBBIX,

TPYOHBIX u peleTyaThIx
KOHCTPYKUMH B 3aBOJICKHX
YCIIOBUSIX.

Hroro

18

18

72

108




3a04Has popma 00y4eHHs

n/n

HanmenoBanue TeMbI

Coneprxanue paszena

JIekn

JIao.
3aH.

CPC

Bcero,
qac

ATOMHO-KPUCTAJITUIECKOE
CTPOCHHUE U
KPHUCTATU3aIUS
METAJUIOB H CIUIaBOB

Ienmu w 3amaud  IUCUUIUIMHBL.
ATOMHO-KPUCTAJUIMUECKOE CTPOECHUE
METAJJIOB W CIUIaBOB.  THIBI
MEKAaTOMHBIX  cBs3eil.  JledexTs
KPUCTAJJIMYECKOIO CTPOCHUS M HX
BIIMSIHHE CBOWCTBA METAJLIIOB.
Kpucramnuzanus METAJIJIOB.
TepMoguHamMuyeckre OCHOBBI
mpouecca KPUCTAJIJIN3aLlUH.
Mexanusm kpucrammuzanun. Oomue
3aKOHOMEPHOCTH M Pa3HOBUIHOCTHU
IIPOLIECCOB KpUCTAJIJIN3aL1H.
Camonpou3sBoibpHas
KpUCTAJLIIU3ALUS. ObpazoBanue
LEHTPOB  KpucTaum3auuu. Pocr
LIEHTPOB KpUCTAJUIU3ALU Y.
CootHomeHne CKOpPOCTEN
0o0pa3oBaHUsl U pOCTa 3apOJIbIILIEH.
Benuunna 3epHa.
Hecamonpou3sBoiibHast
KpUCTAJIIN3aLUs.
Monudunuposanue. dopma
KPUCTAILIOB. Crpoenne
METAJIJIMYECKOT0 CIUTKA.

38

42

I[I/Ial"paMMa COCTOAHHA
CHCTCMBI
COKCIIC30-ICMCHTUT»

DEeMEHTHI TEeopun CIUIAaBOB.
OcHoBHble  ToOHsATHS. Da3pl WU
CTPYKTYpBbI B METAIINYECKUX
criaBax. Jlmarpammel  COCTOSIHUSA
JIBOMHBIX cucTeM. OCHOBHBIE THIIBI.
[IpaBuno ¢a3 u orpe3koB. CBs3b
JarpaMM COCTOSIHUS CO CBOMCTBaMH
CILIABOB.

Kenesoyrinepoaucrslie CIuIaBbl.
JnarpaMmma cocTostHUSA
Kene30-yriepod. KoMnoHeHTsl,
(a3bl ¥ CTPYKTYPHBIE COCTABIISIIOIINE
CUCTEMBI JKeJIe30-yriiepo. Bnusaue
yIJIEpOJa ¥ MTOCTOSIHHBIX TPUMECEH
Ha CTPYKTYPY U CBOMCTBA CTAJIEH.
Jlerupyroniye 31€MEHThI U UX
BJIMSIHAE Ha MTOTUMOpPQHbIE
MPEBPAILICHUS B JKeJ€3€, HA CBOMCTBA
depputa 1 aycTeHUTa, HA
o0Opa3oBaHHe U COCTaB KapOUIHOMN
¢a3el, Ha Temneparypy (a3oBbIx
MIpEeBpaIIeHU 1 cocTaB Touek E u S
JarpamMmBbl XKelle30-yriepol.
CTpyKTypHBIE KJ1acChl JETUPOBAHHBIX
cTajeu

38

42




Teopust 1 npakTUKa
MPOLIECCOB YIIPOUHEHUS
CILJIaBOB TEPMHUYECKOM,
TEPMOMEXAHUYECKOM,
XUMHUKO-TEPMUYECKON
00paboTKOiA,
nedopMUpOBaHUEM
(HaKIIETIOM)

Tepmuueckass 00paboTka cTajiei.
Knaccudukanuss u XapakTepuCTHKA
OCHOBHBIX  BHJIOB  TEPMHUYECKOM
obpabotku. Tepmuueckast 06paboTka
KEJe30yTIePOIUCTHIX CILIaBOB.
IIpeBpaiieHuss npu Harpese CTajei.
OO6pa3oBanue aycrenura. PocT 3epHa
ayCTeHUTa npu Harpese.
HacnencteenHo KpYIHO- u
MeJKO3epHUCThIE cTanu. lleperpes u
MEePEKOT CTANICH.

N3oTepmuueckoe IIPEBPALIECHUE
MePEOXJIakKICHHOTO ayCTeHUTA.
[TepauTHOE MPEBpAILCHUE.
Oco0OeHHOCTH  MapTeHCUTHOTO H
OEMHUTHOTO IIPEBPALLECHUAN.
Ocobennoctu MIpEeBpaICHUS
ayCTeHUTa  IpH HEMPEPHIBHOM
OXJIaXJeHuu. BrusHue yriepona u
JETUPYIOIIMX 3JIEMEHTOB Ha pacnaj
MePEOXIIAKICHHOTO ayCTeHUTA.
IIpeBpamenus npu OTILYCKE
3aKajeHHoU cranu. CtapeHue crajieil.
TexHonorus TEPMHUYECKON
00pabotku craneii. OCHOBHBIC BHUJIBI
TEPMHUECKOH  0OpalOTKM  CTaiu.
Otxur | uw Il poma wu wux
Pa3sHOBUAHOCTH.  3aKajka  CTaju.
3akaauBaeMOCTh U IPOKAIMBAEMOCTD
ctanid. CrocoObl 3aKaJKM U UX
MIPUMEHEHUE. Otnyck CTaJIN.
Knaccupukanus u  npuMeHeHHe
pa3HOBUAHOCTEN OTIIyCKa.
Tepmomexannyeckasi o0padoTKa.
IToBepxHOCTHOE YIPOYHEHHE
METaJIOB u CILIaBOB.
IloBepxHOCTHasE  3aKajJKa  CTaJM.
NuaykunonHas, na3zepHasi,
AIIEKTPOHHOJIYyYeBasi, IUIa3MEHHasl U
ra3zorjia3MeHHas 3aKaJka.
XUMHUKO-TepMUYecKasi  00paboTka
craneid. @PuU3NYECKHUE OCHOBBI U
Pa3HOBUTHOCTH. LemenTanus,
A30TUPOBAHUE, HUTPOILIEMEHTAIUsI U
HAHUPOBAHUE. Huddysnonnoe
HaCBILICHHE.

[ToBepXHOCTHOE YITPOUHEHUE
HaKJICTIOM.
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KoHncTpyKkunonssie
MaTepuabl

Knaccudukanus u MapkupoBka
craneid. KoHCTpyKIIMOHHbBIE CTalu.
TpeboBanust, mpeabIBIsSEMBbIE K
KOHCTPYKIMOHHBIM CTAJISIM.
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Yraepoaucrteie u
HU3KOJIETUPOBAHHBIE
KOHCTPYKITMOHHBIC CTAIU JJIS
MalIUHOCTPOEHHUS U CTPOUTEIHCTBA.
TenmocToiikue cTam.
Knaccugukarus u MapkupoBka
qyryHoB. CTpyKTypa, ClIOCOOBI
MOJTy4eHUs U 00JIaCTH IPUMEHEHUSI.
AnroMuHUH u ero CILIABBI.
Jedopmupyembie u JINTCHHBIC
criaBel.  MapkupoBka. CBOMCTBa.
Ob6nacTu NpUMEHEHHSI.

Menpb 1 MmeaHbIe criaBbl. JlaTyHu,
OpOH3bI, MEHO-HUKEJIEBBIC CILJIABHI.
MapkupoBka, cocTaB, CTPYKTypa,
CBOICTBa U 00JaCTH IPUMEHEHUS
Pa3IMYHBIX TPYII MEAHBIX CILJIABOB.

CapouHble paboThI B
CTPOUTEIIHCTBE

CyurHocTh CBapku, Kak Ipolecca
0o0pa3oBaHUsl MEXKAaTOMHOH CBSI3U

METaJUIOB. Knaccudpukanus
OCHOBHBIX BUJIOB CBapKH,
MNPUMCHACMBIX ITPU U3rOTOBJIICHUU U
MOHTaXe CTPOMTENbHBIX

KOHCTpykuui. IIpemmymectBa u
HEJOCTaTKU CBAPHBIX COCIUHEHUN
[0 CPaBHEHMIO C JIPYTMMH BHUJAMU
COEIMHEHUN CTPOUTENBHBIX
KOHCTPYKUUH.  30HBI  CBApHOTO
COCIMHEHUSA: METaul 1IBa, 30HA
OIJIABJICHUS, 30Ha TEPMHUYECKOTO
BIUSHUSA W OCHOBHOM  MeETall.
VYnpasnenue CTPYKTYpOU 51
CBOICTBaMM CBapHOIO COEIMHEHUS.
OOpa3oBaHue CTPYKTYpbl MeTaija
nIBa — IIJIABJICHHE u
KpHUCTAJLIIN3ALHS. [ornomenue
ra3oB METAJVIOM IIBA: PACKUCIIEHUE
u paduHHUpOBaHME MeTayjia IIBa.
OOpa3oBaHue ¥ CBOMCTBa 30HBI
TEPMHUECKOTO BIIUSTHUSL.
PekoMeHganuum 10 yMEHBLIECHUIO
CBapOYHbIX JedopMaluii Ha FTamax
IIPOEKTUPOBAHMUSI W M3TOTOBJIECHUS

KOHCTPYKIUH. YMeHblIEeHNE
OCTaTOYHBIX HaANPSOKEHU I u
nedopmaruit mocJie CBapKH.
CBapuBaeMoCTh CTPOUTENBHBIX
cTajlelf, METOOBI €€  OIICHKH.
Onpenenenue MOHATHUSA
TEXHOJIOTHYECKON MPOYHOCTH.

I'opstune TpeluHsI IpU NPOBEACHUN
CcBapo4HLIX pabdor. OO0OpymoBaHHE
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CBAapOYHBIX IOCTOB M YCTaHOBOK.
VenoBus  yCTOMYMBOIO — IOpEHUs
nyru. TpeGoBaHuST K HUCTOYHUKAM
[ATAHUSA CBapOYHOU IyTH.
VIcTOYHUKY MTUTaHUS TOCTOSIHHOTO U
MEPEMEHHOTO TOKa ABTOMAaThl |
I/aBTOMAThl JUIsl AYTOBOM CBapKu.
OnpeneneHue MOHATHS TEXHOJIOTUU
CBapKH. Onepanus cObopku
AIIEMEHTOB TOJ CBapKy, cOOpouHas
OCHACTKA, CHoco0bI cOopkwu.
OcHoBHbIE (DaKTOPBHI, BIUSIONIME HA
BBIOOD obmei CXEMBI
MI0CJIEIOBATEIBHOCTH oTeparyii
cOopku-cBapku. TexHoioruueckue
JIOKYMEHTBI obecrniedeHust
cBapo4HbIX padot. Texkapra. Beioop
OCHOBHBIX 9JIEMEHTOB
COOpKHU-CBapKH B 3aBHCUMOCTH OT
TEXHHUKO - YKOHOMUYECKUX
(akTOpOB BBITIOJHEHUSI CBAPOYHBIX
pabor. BpiOOp Buma, pexuma u

YCIOBUU CBapKH Bri6op
CBapOYHOTO, cOOpOoUHOTO
o0opynoBaHusl U OCHAacTKU. Bwibop
CBapOYHBIX MaTepuasoB npu
pYYHOH, MEXaHM3UPOBAHHOW U
ABTOMAaTU3UPOBAHHON CBapKe.
Bremonnenue CBapOYHbBIX

MMPpUXBATOK. TexHnka BEITOTHESHUS
CBApOYHbLIX MIBOB (HO CCUCHUIO,

JUTHHE, HOCIIEIOBATEIEHOCTH).
Beibop MeromoB u  cmocoOoB
KOHTPOJIA KadyeCcTBa CBapKu

(moHsATME O KayecTBE CBApKH,
tpeboBanuss CH u Il k kauecTBy

CBapKH). Meponpusitus o
OpeaynpexaeHuto  AeGekToB U
METO/IbI ux yCTpaHEHHUSI.

Oco0eHHOCTH CBapOYHBIX padoT Npu
n3rotoBieHn MK B ITOJIMTOHHEBIX U
3aBOJICKUX  yCHOBUsIX. DakTOphl,
ompenensomue OO0yl  CXeMmy
cOOPOYHO-CBAPOYHBIX pabot
oTnpaBoyHON Mapku. OCOOEHHOCTH
CBapoYHBIX paboT Ha 3aBojax JXBU.
Ha3nauenne W TUmIBI  CBapHBIX
apMaTypHBIX U3IENUN U 3aKJIaJHBIX
netanedi.  OCOOEHHOCTH  CBapKu
apMarypHoud cramu. TexHosorus
KOHTaKTHOM TOYEYHOW CBapKHU CETOK
u KapKacoB. Texaomorus




KOHTAaKTHOM  CTBIKOBOM  CBapKu
apMaTypHBIX CTEP)KHEH U 3aKIaTHBIX
neraneid.  TexHosoruss  QyroBou
CBapKH KapKacoB 3aKJIaHBIX
netaneii. OcoOEHHOCTH CBapOYHBIX
pabor npu MOHTaXe MK.
Oco0eHHOCTH TEXHOJIOTUU CBapKu
CTaJIbHBIX KOHCTPYKLUU npu
OTpHULIATENIbHBIX TeMIepaTypax.
Oco0OeHHOCTH TEXHOJOTUU CBapKu
Y3JI0B COMPSIKEHUS KO 3JIEMEHTOB.

Caapka TOPU30HTAJIBHBIX u
BEPTHKAJIBHBIX BBITYCKOB apMaTypbl
COOpHBIX KO KOHCTPYKLUH.

HedekTsl reoMeTprudecKoil (HopMbI
mBa.  XOJOJHBIE W  ropsdue
TpemuHbl. [lopel B cBapHbBIX HIBax.
Kontposnb KauecTBa  CBAapHBIX
COEeIMHEHUI. Bunger  koHTpONS.
Metoael  ycTpaHeHUs —J1e(heKTOB.
Ocnosnble Tunel MK. Coopka MK

oz, CBApKy. Nsrorosnenue
JUCTOBBIX, TPYOHBIX M pelIeTYaThIX
KOHCTPYKIUI B 3aBOJICKHX
YCIIOBHSIX.

Hroro| 8 8 192 | 208

5.2 llepeueHb 1a00paTOPHBIX padoT

Maxpo- 1 MUKpOaHaJIN3 METAJUIOB U CILIABOB

JluarpaMma COCTOSIHUS CIUTABOB CHCTEMBI «OKEJI€30-1IEMEHTUT
Tepmuueckasi 00pabOTKa YIJIepOIUCTHIX CTaNeH
Knaccudukanus u MapKUpOBKa KeJIe30yTIepOAUCTHIX CIUIAaBOB
CBapka B CTPOUTEIIBCTBE

6. MIPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBerctBUM ¢ y4eOHBIM IUJITAHOM OCBOCHHE JHUCIMIUIMHBI HE
MpeayCMaTpPUBAET BBHITIOJHEHNWE KYpPCOBOTO MpoeKkTa (paOOThl) WM KOHTPOJIBHOU
paboTHI.

7. OHEHOYHBIE MATEPHUAJIBI IJIS1 TIPOBEJIEHUSA
IMPOMEXYTOUHOM ATTECTAIIUU OBYYAIOIINUXCS IO
JUCHUIJINHE

7.1. Onucanue nmoka3aresjieili U KpUTEPUEB OLEHNBAHUS KOMIETEHIUI
HA Pa3IMYHBbIX 3TaNax UuX GopMUPOBAHUSA, ONTUCAHUE KA OLlEeHUBAHUS

7.1.1 DTan TeKyuero KOHTPOJsi

Pe3ynbTaThl TEKyIIEro KOHTPOJS 3HAHUW W MEXKCECCHOHHOM aTTecTalluu
OLICHUBAIOTCS MO CIEAYIOLIEH CUCTEME:



«aTTCCTOBAHY,
«HEC aTTCCTOBAaH).

Kommne- PesyabTaTel 00y4enusi, XapaKTepusylouue Kpurtepuu
TEHIHUA yc(l)Ole/[[)OB);HHOCT’b K(l))MlIeTIe)Hll)l/,ll/lm OII(l:HI/lBill)HI/ISI ATTecToBan He arTecroBan
OIIK-8 [3nars — HOpMaTHBHYIO 033y, Brimonnenue |Brinonnenne pabor B| Hebimonnenue
perIaMeHTHPYIOLIYI0 TEXHOJIOTMYECKHE ATalbl |1 OT4ET CPOK, paboT B CpoK,
MIPOM3BOJICTBA M IPUMEHEHHUSI CTPOUTENIBHBIX  [71a00paTOPHBI | IPEAYCMOTPEHHBIH B | IPeyCMOTPEHHBII
KOHCTPYKIIMOHHBIX MaTEpUANOB; X pabort pabouux mporpaMmax B pabouunx
- IEHCTBYIOIINE HOPMbI IPOMBIIIIEHHOM, IporpaMmax
MTO’KapHOMH, KOJIOTHIECKOH 0€30IacHOCTH U
OXpPaHBI TPyJa IPHU MPOU3BOJACTBE U
IIPUMEHEHNN CTPOUTENBHBIX KOHCTPYKIIMOHHBIX
METAJUIOB M CILIaBOB
YMeTh — COCTABIIATh NPOEKTHYIO Brmonaenne |Brmonaenne pador B| HebimonHneHne
JOKYMEHTALHIO, PETIIAMEHTHPYIOLIYI0 HOPMBI H |1 OTYET CPOK, paboT B CpOK,
METOJbI KOHTPOJISI TEXHOIOTHYECKHX TAIOB 7Ta00PaTOPHBI | PEAYCMOTPEHHBIH B | IPEIyCMOTPEHHBIH
MPOU3BOJCTBA U MPUMEHEHHS CTPOUTEILHBIX X pabot pabouux mporpamMMax B pabouux
KOHCprKHI/Iﬁ MCTAJIJIOB U CILJIaBOB, nmporpammax
- COCTaBJIATbL MPOCKTHYIO JOKYMCHTAWIO Ha
TEXHOJIOTUYECKUC MPOLCCChl IMPOU3BOACTBA U
NPUMEHEHUS CTPOUTENIBHBIX KOHCTPYKIIMOHHBIX
METAJUIOB U CIUIaBOB B COOTBETCTBHU C
TpeOOBaHUIMH HOpM MPOMBIIIIEHHOM,
BeimonHeHne u OT4eT 7Ta0OPATOPHBIX PadOT
MOXAPHOM, JKOJIOTHYECKOH O€30IacHOCTH |
OXpPaHbI TPYAA;
Brnanets - MeTonaMu peryIupoBaHus U Bemonuenue |Brmonnenne pador B| HeBreimonHenue
KOHTPOJIS MaPaMETPOB CTPOUTEIBHBIX U OT4ET CPOK, paboT B CpoK,
KOHCTPYKIIMOHHBIX METAIIJIOB U CIUIAaBOB, 71a00PaTOPHBI | PEAYCMOTPEHHBIH B | IPEIyCMOTPEHHBII
- METOJAMH KOHTPOJIS COOIOIEHHSI HOPM X pabot pabounx mporpaMmMax B paboumnx
OXpaHbl TPY/a, IPOMBIIJICHHON, TOKAPHOH U nporpaMmmax

9KOJIOTHYECKOM 0€30MMacHOCTH.

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJIS 3HAHUIA
Pe3ynbTarhl MPpOMEXYTOUHOTO KOHTPOJISl 3HAHUM OLIEHUBAIOTCS B 5 CEMECTpE
JUTsl OYHOUM opMBI 00yU€eHHUs 10 ABYXOAUIbHON CUCTEME:

«3a4YTCHO»
«HE€ 3a4TCHO»

Komme-
TEeHIHA

Pe3yabTaThl 00y4eHHs, XapaKTepu3yloujue
c(OPMUPOBAHHOCTH KOMIETEHIHH

Kputepuu
OIICHMBAHUSA

3auTeHo

He 3aureno

OIIK-8

3HaTh — HOPMAaTUBHYIO 033y,
PETIAMEHTHPYIOIYIO0 TEXHOJIOTHYECKIE ITATIBI
MIPOU3BOJICTBA U MPUMEHEHUS CTPOUTEIbHBIX
KOHCTPYKLHOHHBIX MaT€pHaOB;

- IEHCTBYIOIINE HOPMbI IPOMBIIIIEHHOMH,
MO’KapHOMH, IKOJIOTUIECKON 0€301TaCHOCTH 1
OXpaHbl TPyJa NP IIPOU3BOJICTBE U
TPUMEHCHUHN CTPOUTEIIBHBIX KOHCTPYKITMOHHBIX
METaJUIOB M CIIAaBOB

Tect

BrinonHeHue Tecta
Ha 70-100%

BrmoHeHne
menee 70%

YMeTh — COCTABIISATh NPOEKTHYIO
JOKYMEHTAIIHIO, PETJIAMEHTHPYIOIIYI0 HOPMBI U
METOJBI KOHTPOJISI TEXHOJIOTHYECKHX TAIloB
MIPOU3BOJICTBA U IPUMEHEHHUS CTPOUTEIHHBIX
KOHCTPYKLIUI METAJIJIOB U CILUIaBOB;

- COCTaBISITh INPOEKTHYIO IOKYMEHTALUIO Ha
TEXHOJIOTUYECKUE MPOLECCHl IMPOU3BOJICTBA U
IIPUMEHEHUS] CTPOUTENIBHBIX KOHCTPYKI[MOHHBIX

METa/VIOB U CIUIABOB B COOTBETCTBUH C
TpeOOBaHUAMU HOpM MIPOMBIIIIJICHHOH,
MO’KapHOU, DKOJOTMUYECKON O€30MacHOCTH |

OXpaHBI TPYJA;

Tect

Brimosinenue tecta
Ha 70-100%

BrimosHeHue
menee 70%




Bnanerts - MeTojaMu peryJnpoBaHus U Tecr Brinonnenue Tecta Brimonnenue
KOHTPOJIS TapaMeTPOB CTPOUTEIBHBIX Ha 70-100% MmeHee 70%
KOHCTPYKIIMOHHBIX METaJJIOB H CILUIAaBOB,

- METOAAMH KOHTPOJSL COONIOACHUS HOPM
OXpaHbl TPyZAa, IPOMBIILJIEHHON, TOXKApHOU U
HKOJIOTHYECKOI1 6€3011acHOCTH.

7.2 IlpumepHblii mnepedyeHb OLEHOYHBLIX CpeACTB (THMOBBIE
KOHTPOJIbHbIE 3aJaHUSl MJIM MHbIE MATepPHAJIbl, HEOOXOAUMBbIE /ISl OLEHKU
3HAHUI, YMEHUI, HABBIKOB U (WJIH) ONBITA 1eATEIbHOCTH)

7.2.1 llpumepHbIii NepevyeHb 3aJaHUMH I MOATOTOBKHU K TECTHPOBAHUIO
ATOMHO-KpI/ICTaJIJII/I‘-IGCKOC CTPOCHUC U KPUCTAJUIM3alMd METAJIJIOB U CIIJIAaBOB.

1.7Kes1e30 u ero cniiaBbl IPMHALJIEKAT K CJedyIOLIel rpynne MeTaJIoB:

a) K TyTOIIaBKHM;

0) K YepHBIM;

B) K IMaMarHETHKaM.

2.011H 13 NpUBeAeHHBIX HUKe CIIJIABOB OTHOCHTCS K YePHBIM:

a) JaTyHb;

0) KOPPO3UOHHO-CTOUKASI CTaJIb;

B) AypaJFOMHUH.

3. OaHNM U3 NPU3HAKOB METAJLJINYECKO CBSI3H SIBJISIETCS:

a) CKOMIICHCHPOBAHHOCTh COOCTBEHHBIX MOMEHTOB DJICKTPOHOB;

0) oOpa3oBaHKe KPUCTAITHUCCKONW PEIICTKH;

B) 0000IIECTBIICHNE BAICHTHBIX 2JICKTPOHOB B 00BEME BCETO Tea.

4. DneMeHTapHAA KPUCTANIMYECKas siueiika 3To:

a) THI KPUCTAINTMIECKON PEIICTKH, XapaKTePHBIN U JAHHOTO XMMHYECKOTO JJICMEHTA;

0) KpucTamHiIeckas sdeika, coJeprkamas OJiH aToM;

B) MUHUMAJIbHBIH 00BEM, KOTOPBII XapakTepu3yeT 0COOCHHOCTH CTPOSHHMS JTAHHOTO THIIA KPHCTallIa.
5. Aun3orTponueii 00J1a1a10T:

a) MOHOKPHCTAJLITBI,

0) BewiecTBa, 00JIaArONIIE TTOIMMOP(OUIMOM;

B) MePEOXJIaKICHHBIE )KUIKOCTH.

6. SIBienue, 3akiovalomeecsi B HEOJHOPOJHOCTH  CBOWCTB MaTepHaja B  Pa3IMYHBIX
KpUCTALIOrpaduyecKuX HANPaBJIEHUSIX, HA3bIBAETCS:

a) U30TPOITHOCTb;

0) aHU30TPOTIHS;

B) TTOJIUMOP(HU3M.

7. JedeKT, BbI3BAHHBINA 0TCYTCTBHEM aTOMA B y3JIe KPUCTALJIMYECKOI pellleTKU, HA3bIBAeTCH:
a) INCITOKAIINS,

0) mopa;

B) BaKaHCHSI.

8. AToMBI 3aMeleHUsI 3AaHUMAKOT MeCTO [...]

a) B y3JI€ KPUCTATMYECKON PEIIeTKH;

0) B MeXy3eITbHOM IIPOCTPAHCTBE PEIICTKH;

B) Ha peOpax KPHCTAIIINYECKON PEIICTKH.

9. ledeKThbI, K KOTOPHIM OTHOCSITCSI BAKAHCHH, ATOMBI 3aMellleHHsI 1 ATOMbI BHE/IPEHHUSI, HA3bIBAIOTCS:
a) TOYEYHBIMH;

0) TMHEHHBIMU;

B) NTOBEPXHOCTHBIMH.

10. JdedekTnl, KOTOPBIEe MANbI B JABYX HANPABJICHHAX, 4 B TPeTheM MOryT NPOCTHPAThLCS 4Yepe3 Bech
KPHCTAJI, HA3BIBAIOTCS

a) MEeXY3eJIbHbBIE aTOMBI,

0) MOBEPXHOCTHBIE Ne(EKTHI;

B) IMCJIOKAIINN.

11. Tlepexoa MeTaJllIa U3 SKUAKOT0 COCTOSIHUS B TBEP/10€ HA3bIBAETCS:

a) KpHUCTaJIN3aIneH;

0) 3aKaJIKOM;

B) IUIABJICHHEM.

12.Kpucranausanus cKJIAAbIBAETCS U3 ABYX 3J1eMEHTAPHBIX IPOLECCOB:

a) OXJIAKACHUS U 00pa3oBaHuUs KPHCTAILIOB;

0) 3apOoXKIIeHUS LIEHTPOB KPUCTAIIIM3ALMH U POCTA KPUCTAILIOB;




B) 00pa30BaHMs MOJICKYJI M X TTOJMMEPHU3aIINH.

13.Pa3mep 3epeH MeTaJll1a 3aBHCHT OT CTelleHH TMepeoXJIaskIeHUs ero NPH KPUCTANIU3AINH cledy0IHM
odpazom:

a) yeM OOJIbIIe CTETIeHb ePeOXIIKICHNS, TEM KpYITHEe 3€pHO;

0) pa3mep 3epHa He 3aBUCHT OT CTEIICHH MePEOXIIaXKICHUS,

B) ueM OOJIbIIIe CTENEHb MEPEOXIIAXKICHIS, TEM MEIbYe 3ePHO.

14.Hepenxo npu KpUCTAJNIM3AINH BOZHHKAIOT Pa3BeTBJIeHHbIE JPEeBOBHIHbIE KPHCTAJIbI, Ha3bIBaeMble
a) Moau(UKaTopamu;

0) neHapuTamu;

B) OKTa’J[paMu.

15.I1ponecc MCKyCCTBEHHOT0 BBEAEHHMSI B SKHIKHMI MeTaJUI TYroNmJAaBKHX MeJIKHX YacTHI, CJIY:Kaliux
AOTIOJTHUTEIBHBIMY IeHTPAMH KPHCTAIM3AaIHH, HA3bIBAETCH:

a) MOIU(UIUPOBAHUEM;

0) MonepHU3aITHEeH;

B) CYyOJIMMHPOBAaHUEM.

16.BewmecTBa, KOTOpPHIE BBOAST B PACILIaB € LeJbI0 PeryJMPOBAHUA Pa3MepOB 3epeH, Ha3bIBAIOT:

a) IIaCTU(PHUKATOPHL,

0) MoTU(HUKATOPHL,

B) KaTaJIu3aTOPHI.

17.CyuiecTBoBaHie OIHOTO MeTA/Ia B Pa3IMYHBIX KPHCTAIHYeCKHX (opMmax (MoaupuKamusx) mpu
Pa3HBIX TeMIepaTypax Ha3bIBaeTcs,

a) nonumopduzmMom;

0) MOTU(pHUIIUPOBAHHEM;

B) aHU3OTPOITHECH.

I[I/IarpaMMa COCTOAHUA CUCTEMBI (OKCIC30-UECMCHTUT»

18.BemecTBa, Mosy4eHHbIE CIUIABICHUEM ABYX WM HECKOJIBKIX KOMIIOHEHTOB, Ha3bIBAIOTCS:

a) CMECSMH;

0) cruiaBamu;

B) pacIUIaBaMH.

19.BemecTBa, 00pa3yionimne CUCTEMY, HA3bIBAIOT:

a) KOMIIOHEHTaMH;

0) nieMeHTamu;

B) (azamu.

20.01HOpoOIHASI YACTh CHCTEMBI, OTJeJeHHAsA OT APYIHX YacTeill CHCTeMbl NOBEPXHOCTHIO pa3jesia, NMpHu
nepexo/ie 4yepe3 KOTOPYIO CBOMCTBA M CTPYKTYPa MeHsIeTCsl CKAYKOM, HA3bIBaeTCs:

a) PemeTKOH;

0) ¢azoii;

B) JHarpaMMON COCTOSIHUSL.

21. ®opma, pasMepsbl U B3aMMHOe pacnoJio:kenue ¢pa3 B cucreMe 310:

a) CTpyKTypa;

0) pnemeHTapHas sueiika,

B) TBEP/BINA PacTBOP.

22. Ilpu o0pa3oBaHuM [...] KOMIOHEHTHI XMMHYEeCKH He B3aHUMOJEHCTBYIOT U He PACTBOPSIOTCS APYr B
Apyre

a) XUMUIECKUX COCTMHEHUH;

0) MEXaHMYECKHUX CMECeH;

B) TBEPABIX PacTBOPOB

23. B [...] KOMIIOHEHTBI PACTBOPSAIOTCS APYT B Ipyre He TOJIbKO B 5KHIKOM, HO H B TBEPAOM COCTOSTHUSAX
a) TBEPJBIX PacTBOPax;

0) MEXaHHMYECKHX CMECSX;

B) XMMHUYECKHX COEANHEHUSIX.

24.B [...] npu KpUCTAJIHM3AaNUH PA3HOPOAHBIC ATOMBbI MOTYT COCAHUHSIThLCH B ONpe/e/IeHHOH MPOoNnopuun,
00pa3yst HOBBI THI peleTKH

a) TBEPJIBIX PacTBOpax;

0) MEXaHMYECKUX CMECSX;

B) XUMHNYECCKUX COCIUHCHUIX.

25.luarpaMMa COCTOSIHUSI TIpPeICTaBJIsieT c000i [...] COCTOSIHUSI CIUIABOB JAHHOW CHCTeMbI OT HX
KOHIEHTPalMH (XUHMHYECKOro cocTaBa) H TeMIepaTyphbl

a) rpaduuecKyIo 3aBUCUMOCTB;

0) aHAINTUYECKYIO 3aBUCHMOCTb;

B) (pu3MKO-MaTEMaTHYECKYIO MOJIETIb



26.JIMHMs1 TUArpaMMBbl, BbIllIe KOTOPOii Bce CILIABBI CYLIECTBYIOT B BH/e 0THO()A3HOT O KUAKOI0 pacTBoOpa

a) INKBHITYC;

0) commmyc;

B) COJIBBYC

27.JIuHus AMATPaMMBI, HUKe KOTOPOii Bce CIJIaBbl HAXOAATCS B TBEPAOM COCTOSTHHU

a) JTNKBUIYC;

6) conumyc;

B) COJIBBYC

28.YpaBHeHue npaBuia (a3 uMeer BU/:

a)C=K+F-1

60)C=F+K+1

B)C=K-F+1

29.MexaHu4eckasi cMech, 00pa3ylolascst B pe3y/bTaTe 0/IHOBPeMEHHOI KPHCTANJIN3AIHH KOMIIOHEHTOB

WJIH TBep/JbIX PACTBOPOB U3 *KHKOI'0 PACTBOPAa Ha3bIBaeTCsl:

a) 3BTEKTHKOM;

0) PBTEKTOHUIOM;

B) MICPUTEKTUKOM.

30.MexaHnuyeckasi cMeCh, 00pa3yloniascs nNpu pacnaje TBepAoro pacTBopa Ha3bIBaeTCH:

a) IBTEKTHUKOM;

0) 9BTEKTOUIOM;

B) MEPUTEKTUKOM.

31.Yucrble MeTAJIBI KPUCTANIM3YIOTCA |...].

a) MIpU CHIDKAIOILEHCs TeMIepaType;

0) pu pacTyIeit TeMmepaType;

B) IIPU TTOCTOSIHHOM TeMIieparype

32.9BTEKTHKHU B IBYXKOMIIOHEHTHBIX CIIAaBaAX KPUCTAIU3YHOTCA [...].

a) TIPU CHIDKAIOLIEHCS TeMIIepaType;

0) pu pacTyIieit TeMmepaType;

B) IIPU TTOCTOSIHHOM TeMIieparype

33.9BTEKTONIHOE IPEBPALlleHUE OTINYAETCS 0T IBTEKTHYECKOI0 CJIeAyIOIIUM:

a) MPpUHIUATIAAIBHBIX OTIIMYMH HET, OTO OAHOTUITHBIC IPEBPAIICHHA

0) Ipu SBTEKTOMIHOM MPEBPAIICHUN PACTIaaeTcsi TBEPBIA PACTBOP, MPHU IBTEKTHUECKOM — KUIKHIA;

B) IIPU IBTEKTOUIHOM INPEBPAIIECHUH BO3SHHUKAIOT MIPOMEXKYTOUHBIE (Da3bl, IPH 3BTEKTHUYECKOM — MEXaHUIECKHE

CMECH.

34.B cayuyae [...] aTOMBI PACTBOPEHHOr0 KOMIIOHEHTA 3aMeIAT aTOMbl PAaCTBOPUTE/sI B 0OIIeil
KPHUCTAVIMYECKOH peleTKn

a) TBEP/IOTO PacTBOpa BHEIPEHHUS;

6) TBepIOTO pacTBOPA 3aMELICHHS;

B) XMMHUYECKOTO COEANHEHUS

35.B cayuae [...] aTOMbl PAaCTBOPEHHOI0 KOMIIOHEHTAa PACHOJATalOTCs B NOPax KPUCTAJINYECKOM

pelIeTKH PacTBOPHUTEIs

a) TBEpJIOTO PacTBOpa BHEIPEHUS;

0) TBEPOTO PacTBOPA 3aMEILEHUS;

B) XUMHUYECKOT'O COEJITHEHUSL.

36. Xumuyeckoe coequHeHne, 00pa3yromeecss Mex1y ABYMSI HJIM HECKOJbKUMH MeTall1aMH, Ha3bIBaeTCs:

a) HHTEPMETAIUTH/IOM;

0) xkapOumoMm;

B) cyiabduaom.

37. OcHOBHBIE CIJIABBI CHCTEMBI JKeJ1e30-yIJepoa - 370 [...]:

a) TEXHUYECKOE JKeJIe30, CTAIN U YyT'YHBI;

0) CHIIyMHHBI M TypaJIIOMHHBI;

B) OpOH3BI M JTaTYHH.

38. Merau cepedpHUCTO-CEPOTro L[BETA, OCHOBA CTAJEll M YYTYHOB:

a) JKeme3o;

0) almoMuHUIA;

B) MeJib.

39. da3pl cucTEMBI JKeJIe30-yIJIepo:

a) XKUJIKAHN pacmiias, GeppuT, ayCTCHNUT, IEMEHTHUT;

0) deppurt, aycTeHUT, J1eaecOypur;

B) (eppHUT, ayCTCHHUT, MCPIIUT.

40. CTpyKTypbI CHCTEMBI KeJIe30-yIJIepoa:

a) beppuT, ayCTCHUT, IEMCHTHUT, TICPIINT, JICACOYPUT;

0) >xunKkuil paciuias, GeppuT, NEPIIHT;



B) )KHIIKMH pacIuiaB, ayCTEHUT, JIeAeOypHT.

41. Teepablii pacTBOp BHePEHHs YIJIepoaa B a-Keje3e 3TO:

a) Geppur;

0) aycTeHHT;

B) IICMCHTHT.

42. Teepablii pacTBOP BHeIPEHUs YIJIepoaa B y-iKeje3e 3To:

a) beppur;

0) aycTeHHT;

B) IICMCHTHT.

43. HuskotemnepaTypHas noiaumopduas mopudukanus, c OLIK kpucramimyeckoii pemerkoii:

a) o-XKee3o;

0) y-xemne3o;

B) TT-)KEJE30.

44, BpicokoTemmnepatypHas noaumopguast moguduxanus, ¢ F'IK kpucramimyeckoii pemerKkoi:

a) o-XKee3o;

0) y-xene3o;

B) TT-)KEJ€30.

45, Xumudeckoe coeiMHEHNe, KAPOUT Kejae3a:

a) [IEMEHTUT;

6) nenebypur;

B) ayCTEHHUT.

46. Kpucranauyeckas pemieTka o.-Jkejiesa:

a) OLIK;

6) I'lIK;

B) ['TIV.

47. Kpucrajandyeckasi pelieTka y-kejae3a:

a) OLIK;

0) F'IK;

B) ['TIV.

48. DBTeKTHYECKAsl CTPYKTYPa CHCTEMBI JKeJIe30-yIJIepo:

a) TepPIINT;

0) neneOypur;

B) IICMCHTHT.

49. DBTeKTOMAHAS CTPYKTYPa CHCTEMBI KeJIe30-yIJIepoa:

a) MepPJINT;

0) neneOypwur;

B) IIEMEHTHT.

50. Mexannyeckasi cMech (3BTEKTHKA) ayCTEHUTA M LIEMEHTHTA, 06Pa3yIoLIasicsl U3 KU/IKOTO pacijiaBa
npu 1147°C u npu coaep:xannn 4,3% C:

a) neaeOypur;

0) mepuur;

B) eppHT.

51. Mexanudeckasi cMech (3BTEKTONA) peppUTa M IIeMEHTUTA, 00pa3yomiasicsi u3 aycrenura npu 727°C
npu 0,8% C:

a) nenedypur;

6) nepaurt;

B) rpadur.

52. Bobiaeasiiommiicsi 3 peppuTa IEMEHTUT HA3BIBAETCS:

a) IePBUYHBIM;

0) BTOpHYHEIM;

B) TPETUYHBIM.

53. Bblaeasiiommiicsi U3 ayCTEHUTA EMEHTUT HA3bIBAETCH:

a) IePBUYHBIM;

0) BTOpUYHBIM;

B) TPCTUYIHEIM.

54. Beiaeasiommiicst U3 KUIKOT0 PAcIIaBa eMeHTHT HA3bIBAeTCH:

a) MEPBUYHBIM;

0) BTOpUYHBIM;

B) TPETHYHBIM.

55. Cnnasbl ¢ cofep:kaHueM yriepoaa 6oaee 2,14%, conep:kamue Jeaed0ypuT Ha3bIBalOT:

a) cTanm,

0) 4yTyHBI,



B) TEXHUIECKOE HKEIIE30.

56. Cniasbl ¢ coaep:kanueM yriepoaa ot 0,02% o 2,14%, conep:kaniue nepjauT Ha3bIBaKOT:
a) cTanm,

0) IyTyHSI;

B) TEXHUIECKOE KEIIE30.

57. Cnnasbl ¢ cofep:kanueM yriaepoaa menee 0,02% Ha3bIBAIOT:

a) crany,

0) 4yryHsl;

B) TEXHUYECKOE JKeNe30.

58. MakcuMaJibHAsi pACTBOPUMOCTH yriiepoaa B ¢peppure npu 727°C.
a) 2,14%;

6) 0,02%;

B) 4,3%.

59. MakcuMMaJIbHasi pacCTBOPUMOCTH yriiepoaa B aycrenure npu 1147°C.
a) 2,14%;

6) 0,02%;

B) 4,3%.

60. Iepaur -9370 [...].

a) XHMHYECKOE COeIMHEHUE JKeye3a C yriiepoJioM;

0) TBepbIil pACTBOP BHEPEHHUS YIIIEPOa B OL-KENE3e;

B) TBEP/bIi paCTBOP BHEAPCHUSI yIIIEpO/ia B Y-XKeje3e;

T') 9BTEKTOH/] B )KEJIE30YTICPOANUCTHIX CILIABAX;

J) DBTEKTHKA B OEJIBIX YyTryHaX.

61. Jlemedypur — 310 |[...].

a) XHMHYECKOE COEANHEHHE XKeJle3a C YrIIepoJIoM;

0) TBepbIil pACTBOP BHEPEHHUS YIIIEPOa B OL-KENE3e;

B) TBEP/bIi paCTBOp BHEAPCHUSI YIIIEpO/ia B Y-XkKeje3e;

T') 9BTEKTOH/] B )KEJIE30YTIEPOANUCTHIX CILIABAX;

) DBTEKTHKA B OEJIBIX YyTryHaX.

Teopus 1 mpakTUKa MPOIECCOB YIIPOUHEHHUS CINIABOB TEPMUUYECKOM,
TEPMOMEXAHUYECKOU, XUMUKO-TEPMHUECKON 00pabOTKOH, nepopMupoBaHreM

(HaKIIErnoMm)
62. IIponecchl TeNI10BOI0 BO3/ACICTBHUS € LeJIbI0O H3MEHEHHS CTPYKTYPHI U CBOWCTB CIJIaBA HA3bIBAIOTCS:
a) TepMuIecKoil 00paboTKOI;
0) MexaHMYECKOU 00PabOTKOI;
B) XUMHYECKOH 00pabOTKOM.
63. OcHoBHbIE IapaMeTPhI PesKUMa Mpolecca TepMuYecKkoil 00padoTku:
a) TeMIeparypa u BpeMms;
0) Temrieparypa;
B) BpeMs;
') CKOPOCTh HarpeBa, TeMIeparypa, Bpemsi, CKOpOCThb OXJIaKICHHUS.
64. CTpyKTypbl H30TEPMHUYECKOTO pacmajia ayCTeHUTA.
a) MepJnT, COPOUT, TPOOCTHUT, OCHHUT;
0) beppur, aycTEHUT, IEMEHTHT;
B) COpPOHT OTITyCKa, TPOOCTHUT OTITYCKA.
65. Tepmudeckas 00paboTKa, MPUBOIAIIAS METAIUT B PABHOBECHOE COCTOSTHUE HAa3bIBAETCS:
a) OTXKUT;
0) 3aKaJyika;
B) OTITYCK.
66. Tepmuueckas 00padoTKa, pUKCHPYIOIIAS ¢ HOMOIIbIO BBICOKOH CKOPOCTH OXJIAKICHUS
HEYCTOH4YNBOE (BLICOKOTEMIIEPATYPHOE) COCTOSIHME CIIJIABA HA3BIBACTCH:
a) OTKWT;
0) 3akaika;
B) OTITYCK.
67. Bua TepmMuyeckoii 06padoTKH, 1eJIbI0 KOTOPOTO SIBJIsIETCS (pUKCcAays PH HU3KOH TeMnepaTtype
HEPABHOBECHOI'0 COCTOSTHUS:
a) OTXKWT;
0) 3aKaJika;
B) OTITYCK.
68. Bua Tepmmyeckoii 06padoTKH ¢ HATPEBOM HIIKe KPUTHYECKHX TeMIepaTyp, BeAyLIuii K pacnaxy
HEPABHOBECHBIX 3aKAJOYHBIX CTPYKTYP:



a) OTXKWT;

0) 3akaJka,

B) OTITYCK.

69. Pa3HOBHIHOCTB OTKHIa C YCKOPEHHBIM OXJIAsKIeHHEM Ha BO3JyXe:

a) HOpMaJTN3aIIis;

0) 3akaJka,

B) OTIIYCK.

70. Tepmuueckasi 06padoTKa, NP KOTOPOH BOZHHKAIOT 3€PHUCTHIE CTPYKTYPHI.

a) U30TepMHUYECKas 3aKajKa;

0) NOJHBIN OTXKUT;

B) CpeIHETEeMIIePaTyPHbIH 1 BEICOKOTEMIIEPATyPHBIH OTITYCK.

71. HepaBHOBeCHBIIi epeHACHIIIEHHBIH TBEPABIH PacTBOP BHePEHUS B (L-)KeJ1e30:

a) MapTEHCHT;

0) mepuur;

B) ayCTEHHUT.

72. Kpucraainyeckasi pelieTka MapTeHCHTAa.

a) Kyondeckas;

6) I'TLY;

B) TETparoHajbHasi;

r) I'IIK.

73. 3akajika ¢ BBICOKHM OTIIYCKOM, O/JHOBPEMEHHO MOBBIIIAIOIIAS POYHOCTD U MJIACTHYHOCTD CTAJIN:

a) yIIy4IlIeHue;

0) HopManM3aIus;

B) CTapeHHe.

74. MuHMMaJbHasI CKOPOCTDh 3aKAJIKH, TPH KOTOPOi ayCTEHUT He pacnajaercst Ha
(heppHTO-LIEMEHTHTHYIO CMeCh M NPeBPaLIaeTcsi B MAPTEHCHT:

a) KpUTHYECKas;

0) mpexenbHAS;

B) ONTUMAaJIbHAs.

75. CnocodHOCTh CTAJIM MOBBIIATH TBEPAOCTD B pPe3yJbTaTe 3aKaJIKH.

a) 3aKJINBAaEMOCTb;

0) mpoKaIMBaeMOCTb;

B) MPOBOANMOCTb.

76. Xapakrtepu3yeT IiIyGMHY 06pa30BaHUsl MAPTEHCUTA B CTPYKTYPE CTAJIU NPH 3aKaJIKe.

a) 3aKaJBaeMOCTh;

0) mpoKaIMBaeMOCTb;

B) IIPOBOANMOCTb.

77. CTpykTypa, mojydaeMasi MpH 3aKajKe yIJIepPOIUCThIX cTajeii:

a) MapTEHCHT;

0) mepuur;

B) OCHHHT.

78. CTpyKTYpBI, NOJy4YaeMble NIPH HOPMAJTU3ALUHT YIJIePOIUCTBIX CTATeNH:

a) MapTEHCHUT U OCHHUT;

0) COpOUT U TPOOCTHUT;

B) MEPIUT U IeAeOypHT.

79. Crpykrypa, nojyuaemMas pH H30TEPMHUYECKOH 3aKaJIKe YIJIEPOAUCTHIX CTaJIe:

a) MapTEHCHT;

0) OeitHuT;

B) NIEPJINT.

80. Crpykrypa, mojy4yaemasi pu OTKHI'€ YIJI1ePOIUCTBIX CTANeH:

a) MepPIINT;

0) MapTeHcuT;

B) J1€1e0ypHT.

81. TemmnepaTrypa HU3KOTeMIEPATYPHOT0 OTIYCKA CcTaei

a)600°C;

6) 150-200°C;

B) 300 °C.

82. Crpykrypa, o6pa3ywoniasicsi IpH HU3KOTEMIIEPATYPHOM OTIYCKe 3aKaJIEHHOH CTaIu.

a) TPOCTHT OTITYCKa;

0) MapTEHCHUT OTITYCKa;

B) COPOUT OTIyCKa.

83. Temmeparypa cpeAHeTeMIepaTypPHOIO OTIYCKA CTAJIEH.

a)600°C;



6) 150-200°C;

B) 350-450°C.

84. CrtpykTypa, oOpa3yioniasicsi IpU cpeHeTeMIIEPATYPHOM OTIYCKe 3aKaJeHHOI cTaJIu.

a) TPOCTHT OTITYCKa;

0) MapTEHCHUT OTITYCKa,

B) COpOHT OTITyCKa.

85. Temneparypa BbICOKOTEMIIEPATYPHOT0 OTIYCKA CTaJeii.

a)300°C;

6) 150-200°C;

B) 550-680°C.

86. CTpykTypa, o6pa3yioniasicsi Ip1u BHICOKOTEMIIEPATYPHOM OTHYCKe 3aKaJeHHOM CTaN.

a) TPOCTHT OTITYCKa;

0) MapTEHCHUT OTITYCKa;

B) COpOHT OTITyCKa

87. Bua otnycka 3aKkajIeHHBIX cTaJjlell, IPU KOTOPOM MaTepHaJI puodpeTaeT HAUGOIbUIYI0

MJIACTHYHOCTb.

a) HU3KOTEMIIepaTypHBbIi;

0) cpemHETEMITEpPATyPHBIN;

B) BBICOKOTEMIIEPATYPHBIM.

88. IIpouecc 1uppy3uoHHOT0 HACBIIIEHHUSI TOBEPXHOCTHOIO CJIOS CTAJIM YIJIEPOAOM:

a) [IeMEHTaIus;

0) HUTpOLIEMEHTAIINS;

B) a30THPOBAHUE.

89. ITpouecc 1u¢pdy3MOHHOr0 HACHIIIEHUS TOBEPXHOCTHOIO CJI0S1 CTAJIH 230TOM:

a) IIeMCHTAITHU;

0) HUTPOLICMCHTAIIVS,

B) a30THPOBAHHE;

T) IIMaHUPOBAHUE.

90. Mpomuecc nuddPy3n0OHHOr0 HACHIIEHHUSI MOBEPXHOCTHOTO CJIOSI CTAJIH OJJHOBPEMEHHO a30TOM M

yIJIepoaoM B ra3oBoii cpeje:

a) IIeMEHTaIus;

0) HUTPOIIEMEHTAIINS;

B) a30THPOBAHHUE;

T') IIHaHUPOBAHHUE.

91. Ipouecc COBMECTHOTO HACBHINIEHHSI MOBEPXHOCTH CTAJIM YIJIEPOJOM U a30TOM B pacILIaBJIEHHBIX

HHAHUCTHIX COJIAX:

a) IIeMEHTAIIU;

0) HUTPOLIEMCHTAIIVS,

B) a30THPOBAHME;

T) IIMaHUPOBAHUE.

92. Ilpouecc HACHILEHUS IOBEPXHOCTHOI'O CJI0S1 CTAJM AJTIOMMHUEM:

a) aJIUTUPOBAHHUE;

6) XxpoMHupoBaHHE;

B) IIMHKOBAHHE;

T') CHITMIIMPOBAHUE;

1) 6boprupoBaHue.

93. IIpouecc HaCHIIIEHUS MOBEPXHOCTHOTO CJI0S CTAJIH XPOMOM:

a) AIMTHPOBAHUE;

6) XpoMHpOBaHUE;

B) [IMHKOBAHHE;

T') CHJIMLUPOBAHUE;

1) GopupoBaHue.

94. TIpouecc HACBIIEHHS] IOBEPXHOCTHOIO CJIOSI CTAJIH HIUHKOM:

a) aTUTUPOBAHHUE;

6) XxpoMupoBaHHE;

B) IIMHKOBAHHE;

T) CHIINIIIPOBAHUE;

1) 6boprupoBaHue.

95. IIpouecc HacHIIIEHUS MOBEPXHOCTHOTO CJI0S CTATH KPeMHHEM:

a) AIMTHPOBAHUE;

0) XpoMHpOBaHUE;

B) [IMHKOBAHHE;

T') CHJIMLUPOBaHUE;



I) 6bopupoBaHue.

96. IIpouecc HaCHIIEHUS TOBEPXHOCTHOTIO CJI0SI CTAJIU GOpOM:
a) aJJUTUPOBAHHE;

0) XpoMHpOBaHHE;

B) ITMHKOBAHHE;

T) CHIINIIPOBAHUE;

1) boprpoBaHUeE.

KoHcTpykIimoHHbBIE MaTepuaIbl

97. Knaccuduxauus crajeii no Ha3Ha4YeHHIO.
a) OOBIKHOBEHHOT'O KaueCcTBa, Ka4eCTBEHHbIE, BHICOKOKAYECTBEHHBIE I OCOOOBBICOKOKAYECTBEHHBIE,
0) KOHCTPYKIIHOHHBIE, HHCTPYMEHTAJIbHBIC, CIIELIMAJIbHOTO Ha3HAYCHHS;
B) CHIOKOWHBIE, OTYCIIOKOIHEIE, KHIISIIUE
T') HU3KO-, CpEJIHE- M BBICOKOYTIIEPOANCTHIC
Il) ZO3BTCKTOMHbIC, 3BTCKTONIHBIE, 3a3BTCKTOH THbIC
€) yrJIepOJHCThIE U JISTHPOBAHHbIE
98. Knaccupukamus crajieii mo XuMH4eCKOMY COCTaBY.
a) OOBIKHOBEHHOTO KaueCTBa, KAUeCTBEHHbIE, BHICOKOKAYECTBEHHBIE X OCOOOBBICOKOKAYECTBEHHBIE,
0) KOHCTPYKIIHOHHBIE, HHCTPYMEHTAIbHBIE, CIICINATIBHOTO Ha3HAYCHHS;
B) CIIOKOWHBIE, TTOJIyCIIOKOWHBIE, KUIISIIHE
I') HU3KO-, CPEJJHE- U BHICOKOYTJIEPOIUCThIE
JI) JOSBTCKTOUAHBIC, 9BTCKTONIHBIC, 3a3BTCKTOUHBIC
€) yriIepoJUCThIE U JIETUPOBaHHEIE.
99. Knaccupukamus crajiei mo CTpykKType.
a) OOBIKHOBEHHOTO KaueCcTBa, KAYeCTBEHHbIE, BHICOKOKAYECTBEHHBIE X 0COOOBBICOKOKaUECTBEHHBIE;
0) KOHCTPYKIIHOHHBIE, HHCTPYMEHTAIbHBIE, CIIENATIBHOTO Ha3HAYCHHS;
B) CHIOKOWHBIE, OTYCIIOKOIHBIE, KHIISAIINE
T') HU3KO-, CpEJIHE- M BBICOKOYTIIEPOANCTHIE
) JO3BTEKTOMIHbIC, SBTCKTOHNIHbIC, 3a9BTCKTON THbIC
€) yriIepoJuCThIE U JISTUPOBAHHbIE
100.Knaccudukanus craseii mo KauecTny.
a) OOBIKHOBEHHOTO KadyeCTBa, KAUCCTBCHHBIC, BBICOKOKAYCCTBCHHBIC U OCO6OBI)ICOKOKa‘IeCTBeHHBIe;
0) KOHCTPYKIIMOHHBIE, HHCTPYMEHTaJIbHbIE, CTICIINaIbHOTO Ha3HAYCHUS;
B) CIIOKOWHBIE, TTOJTyCIIOKOWHBIE, KUIISIIHIE
I') HU3KO0-, CPEJJHE- U BHICOKOYTJIEPOIUCThIE
JI) JO3BTCKTOUAHBIC, O9BTCKTOUAHBIC, 3a3BTCKTOUIHBIC
€) yriIepoJuCThIE U JISTUPOBAHHbIE
101. Knaccndpukanus crajieil CTAJIH 10 CTeNeHH PACKUCIEHUS.
a) OOBIKHOBEHHOTO KaueCTBa, KaUeCTBEHHbIE, BHICOKOKAYECTBEHHBIE I OCOOOBBICOKOKAYECTBEHHBIE;
0) KOHCTPYKIIMOHHBIE, HHCTPYMEHTAIbHBIE, CIIEINAIbHOTO Ha3HAYCHUS,;
B) CHIOKOWHBIE, OTYCIIOKOIHEIE, KHIISIINE
I') HU3KO0-, CPEJIHE- U BHICOKOYTJIEPOIUCThIE
JI) JO3BTCKTOUAHBIC, 9BTCKTONHBIC, 3a3BTCKTOUIHBIC
€) yriiepoJUCThIe U JISTHPOBaHHbIC
102.MapkupoBKa YriiepoaucThIX cTajleil 00bIKHOBEHHOI'0 KayecTBa.
a) Cr;
6) 6ykxBoii Y u nBY3HaYHOI 1M poii mocie;
B) OykBamu JI1 B KOHIIE MapKu
103.KauecTBo cTaJeii 3aBHCHT OT [...].
a) COZIep>KaHusl yIiiepoa;
0) comepxKaHus JETHPYIOIUX 3JIEMEHTOB;
B) coJiep KaHMsI cepbl U Gocdopa.
104.byxBbl CT B 0003HaAYeHNH MapKH cTaJjleii 0603Ha4amoT |[...].
a) cTajbh KaueCTBEHHAS;
0) cTanb OOBIKHOBEHHOT'O Ka4eCTBa,;
B) CTalb HHCTPYMEHTAIbHAS
105.ByKBBI KII, IIC U CIl B MapKaXx cTajeii 0003Ha4YamoT [...].
a) XUMUYECKUI COCTaB;
0) cTeneHb pacKUCICHIS,
B) Ka4eCTBO
106. Kunsnei Ha3bIBAIOT CTAJD, [...].
a) 00J1a/1al0IIY10 TIOBBIIIEHHON INIOTHOCTBIO;



0) TOBEIEHHYIO IO TEMITEPATyphl KHIICHUS;
B) PACKUCIICHHYIO MapraHueM, KpeMHHEM, AIFOMIUHUEM;
T') PaCKHCIEHHYIO TOJBKO MApTaHIEM.
107.CnokoiiHo#i Ha3bIBAIOT CTAJIb, [...].
a) 00JIaJaroIIyIO MTOBBIIIEHHON TUNIOTHOCTHIO;
0) DOBeACHHYIO 0 TEMIIEpaTyPhl KUTICHHUS;
B) PaCKUCIJICHHYIO MapraHieM, KpeMHHEM, IIOMUHUEM;
T') PAaCKHCIEHHYIO TOJBKO MapraHileM.
108.11orycnOoKoiiHO HA3BIBAKT CTAJb, |...].
a) 00J1aIaIOIIYI0 TIOBBIIIEHHON TNIOTHOCTBIO;
0) DOBEAEHHYIO 10 TeMIEpaTyphl KUIICHUS;
B) PaCKUCICHHYIO MapraHieM, KpeMHHEM, TIOMHUHUEM;
T') PACKHCIEHHYIO MapraHIeM 1 KPEMHHEM.
109.KpuTepuii A5 pa3eseHus crajeil Mo KauecTBy.
a) CTeTeHb PACKUCIICHHS CTalIH;
0) CTereHb JIeTHPOBAHUS CTAIIH;
B) COoZIepKaHMe B CTalH cephl U pocdopa;
T') COAEpKaHUE B CTAIN HEMETAUTNIECKUX BKJIIOYCHHH.
110.lucdpsr B 0603HaAYeHNHN cTaJIell 0OLIKHOBEHHOT0 KadecTBa, crosimue nocie 0yks Ct, 0003HAYAIOT
[...].
a) KOJTMYECTBO YIJIEepo/a;
6) yCJIOBHBIN HOMEp MapKH CTaJIH;
B) BUJ TEPMOOOPaOOTKH
111.TIpumep MapKHPOBKH YIJIEPOAUCTHIX KAaUYeCTBEHHBIX CTAJIEI.
a) Crdcm;
0) 40;
B) IIIX15;
r) Y10A
112.A3nenusi, u3roraBjuBaeMble U3 cTajeid Mapok 65, 70.
a) U3JIeNUs, U3TOTaBIUBaEMbIe TTTyOOKO BBITSIKKOM;
0) Ipy>KUHBI, PECCOPEI;
B) HEOTBETCTBEHHBIE JIEMEHTHI CBAPHBIX KOHCTPYKITHIA;
1) IIEMEHTYEeMBble U3EIHI.
113.ABTOMATHBIE CTAJH — ITO [...].
a) cTayy, peJHa3HaYCHHbIC I H3TOTOBJICHNUS NPYKUH, paOOTAIOIIKMX B aBTOMAaTHYECKUX YCTPONCTBAX;
6) cranm, AMUTENHFHO paboTarolye IpH HUKJIOBOM 3HAKOIIEpEMEHHOM Harpy>KeHNH;
B) CTIN C YJIy4IIEHHOW 00pabaThIBaeMOCTH PpE3aHMEM, HMMEIOIINE MOBBIIIEHHOE COJEpXKAaHHE Cephl WIIN
JIOTIOJTHUTENBHO JIETHPOBAHHbBIE CBUHIIOM, CEJICHOM WIIM KaJIbIIUEM.
114 . TTpuMep MaPpKHPOBKH AaBTOMATHBIX CTAJEH.
a) Al2;
6) 30XMA;
B) Alll;
r) AK4
115.BykBoii «C» B aBTOMAaTHBIX cTaJsIX 0003Hayaercs [...].
a) yriuepos;
0) cepa;
B) CBHUHEL;
T') KpEMHHI
116.Cepy B aBTOMaTHBIE CTAJH J00ABISIOT |[...].
a) JUIsl yIy4IIeHNs] CBapUBaeMOCTH;
0) /U1 NOBBIIEHHS IPOYHOCTH;
B) JUISl YITy4IIEHHs] 00pabaThIBaEMOCTH PE3aHNEM;
F) JUIA TIOBBIICHUS IINIACTUYHOCTHU
117.Tlpumep MapKHPOBKH IIAPUKONIOJIIUITHHKOBBIX CTaJI€ii.
a) 30XMA;
0) 40;
B) LIX15;
r) Y10A;
o) 12X17
118.IIpumep MapKHPOBKH YIJIePOANCTHIX HHCTPYMEHTAJIBHBIX CTaJeid.
a) 30XMA;
0) 40;
B) LIX15;



T) Y10A;
o) 12X17
119.BykBa «¥Y» B MapKke HHCTPYMeHTAJIbHOM cTaau 0003Havaer |...].
a) KaueCTBCHHA;
*0) yriepoaucTas;
B) BEICOKOIIPOYHAs
120.I1pumep MapKHPOBKH JIETHPOBAHHBIX HHCTPYMEHTAJIBHBIX CTAJIEiA.
a) 9XC;
6) 09I"2C;
B) 20X13;
r) Y8
121.Pazauyue B MapKHPOBKAaX KOHCTPYKIHMOHHBIX JIETHPOBAHHBIX MW  HHCTPYMEHTAJbLHBIX
JIErHPOBAaHHBIX CTaJIei.
a) y HHCTPYMEHTAJIBHBIX CTaJIeil KOJI-BO yriepoaa 0003Ha4aeTCst OHOM IUQPOiL;
0) y MHCTpYMEHTAJIBHBIX CTaJel KOJI-BO yriiepoaa o0o3HadaeTcs AByMs nuppamu;
B) Y HHCTPYMEHTAJIbHBIX CTAJICH B HaYaJle MapKN CTOUT OyKBa «Y»
122.BykBa «P» B MapKe HHCTPYMEHTAJILHOM cTaJIM 0003HAYAET [...].
a) BBICOKOKaueCTBCHHAS,
0) ObIcTpOpEXKYILAs;
B) JISTHUPOBaHHAA
123.Tlpumep MapKHPOBKH JIETHPOBAHHBIX KOHCTPYKIMOHHBIX CTaJI€ii.
a) 30XMA;
0) 40;
B) IIIX15;
r) Y10A;
1) PoM5
124 BykBa «A» B cepeIHHe MAPKH JIeTHPOBAHHOI cTajau 0003Ha4aer |[...].
a) BBICOKOKaYEeCTBCHHAS,
0) azor;
B) aBTOMAaTHas
125.BykBa «A» B KOHIle MApKH 0003HAYaeT [...].
a) BBICOKOKa4eCTBEHHAS,
6) O6pICTpOpeKyIIas;
B) JIETHPOBaHHAS
126.Knaccudukanms JerupoBaHHBIX CTaJ€il M0 CTPYKTYPE B OTOKKEHHOM COCTOSIHUH.
a) JO3BTEKTOM/IHbIE, SBTEKTOHIHbIC, 3a9BTEKTONIHEIC, JIe1eOyPUTHBIE;
0) 109BTEKTOMIHBIC, SBTEKTOUIHBIC, ayCTCHUTHBIE, (DepPUTHBIE, JIe1eOyPUTHBIE;
B) MIEPIMTHBIE, MAPTECHCUTHBIE, AyCTEHUTHBIE, (DepPUTHBIE
127 Knaccnpukanus JIerHPOBAHHBIX CTAJIEH 0 CTPYKTYPe B HOPMAJIHU30BAHHOM COCTOSITHHM.
a) O3BTEKTOM/THbIE, SBTEKTOHMIHbIC, 3a3BTCKTONIHEIC;
0) 103BTEKTOMIHBIC, SBTEKTOUHBIC, ayCTCHUTHBIE, (DEpPPUTHBIE, JIe1eOyPUTHBIE;
B) MEPIUTHbIC, MAPTCHCUTHBIE, AyCTCHUTHBIE.
128.91eMeHTBI, NOBBINIAIONINE KAPOCTORKOCTD CTAJIEH.
a) Al, Si, Cr, Ti;
6) Mo, V, W, Nb, B;
B) Ni, W, Ti, Mn
129. Knaccudukanust crajeii mo KoJu4uecTBy yriepoaa.
a) Hu3koyrnepoauctsie (10 0,1%C), cpenneyrnepoauctsie (0,2-0,6%C), Beicokoyraepoauctsie (>0,8%C);
6) anskoyraepoaucteie (10 0,25%C), cpeaneyrnepoauctsie (0,3-0,6%C), Beicokoyrnepoauctsie (>0,7%C);
B) Hu3Koyriepoaucteie (10 0,3%C), cpenueyrneponuctsie (0,4-0,8%C), Beicokoyrnepoauctsie (>0,8%C).
130.Knaccudukanus crajieid Mo KOJHYECTBY JeTHPYIOUINX 3JIEMEHTOB.
a) HU3KOJIernpoBaHHbIe (10 1% J1.3.), BEICOKOJIETUpOBaHHbIE (>0% 11.3.);
0) Hu3KoJIerupoBaHHbIie (10 5% J1.3.), cpenuenerupoBanubie (5-10% i1.3.), BeIcOKOIerHpoBanHbie (>10% 1.3.);
B) cpenHenerupoBanubie (<10% 11.3.), BeicokonerupoBanubie (>10% i1.3.).
131.TlpumMep MapKHPOBKH KJIACCOB apMaTYPHBIX CTaJIeii.
a) Al12;
6) 30XMA;
B) A240;
r) AK4
132. [Ipumep MapKUPOBKH KIaCCOB CTPOUTEIILHBIX CTANICH.
a) Al2;
0) 30XMA;
B) C245;



r) C13mc3.
133. lln¢dpa B 0603HaAYEHNH KJIAcCA CTPOUTEJILHOM CTaJIM 0003HAYAET.
a) KOJIMYECTBO YTIepoa B COTHIX IOJISAX MPOIICHTA;
0) npenen npounoctu MIla;
B) mpenen Texydect MIla;
T) OTHOCHUTEIIbHOE yUITHHEHHE %0.
134. Metajbl Ha3bIBAIOT KAPOCTOMKHUMH.
a) METaJUIbI, CIIOCOOHBIE COMIPOTUBIISATHCS YaCTO YEPEYIOIINMCS HarPEBY M OXJIXKACHHIO;
0) MeTaJuIBl, CIIOCOOHBIE CONPOTHUBIISITHCSI KOPPONOHHOMY BO3JICHCTBHIO ra3a IPU BHICOKUX TEMIIEPaTypax;
B) METaJIJIBL, CHOCOOHBIE COXPAHSTh CTPYKTYPY MapTEeHCHTA ITPH BHICOKUX TEMIIEPATypax;
I) METabl, CIHOCOOHBIC JIMTENFHOE BpPEMsI CONPOTHUBIATHCA Ne(QOPMHPOBAHMIO W Ppa3pyLICHUIO IIPH
MOBBILIEHHBIX TEMIIEPATYPaX.
135. Merabl HA3BIBAIOT KAPONPOYHBIMH.
a) METaJUIbI, CHIOCOOHBIE COIPOTUBIIATHCS YaCTO YePEIYIOUINMCS HATPEBY U OXJIAXKICHHIO;
0) MeTaJuTBI, CIIOCOOHBIE COTPOTUBIATHCS KOPPOIUOHHOMY BO3ACUCTBHIO Ta3a IMPH BEICOKHUX TEMIIEPaTypax;
B) METaJLIBI, CIIOCOOHBIE COXPAHATH CTPYKTYPY MapTEHCUTA MIPU BBICOKHMX TEMIIEpaTypax;
T) METaUIbl, CIIOCOOHBIC MJIHUTEIBHOE BpPEMS COMPOTHBIATHCS ASHOPMHUPOBAHHIO W PA3PYIICHHUIO MPH
TIOBEIIICHHBIX TEMITEPaTypax.
136. Craab mapku 45 mo cTpykrype.
a) 3adBTEKTOUTHAS;
0) 109BTEKTOUIHAS;
B) 3BTEKTOUHAS.
137. Craab mapku 45 no xayecTBy.
a) OOBIKHOBEHHOTO KaueCTBa;
0) KauecTBEHHA;
B) BRICOKOKAYECTBCHHAS.
138. Craap mapku 45 o Ha3HAYEHHIO.
a) HHCTPYMEHTAJIbHAS,
0) KOHCTPYKIMOHHAS;
B) CHEIMAILHOTO Ha3HAYEHHUSI.
139. Craab mapku Ct3cn3 mo cTpykrype.
a) 3aIBTEKTOUTHAS;
0) 109BTEKTOUTHAS,
B) 3BTEKTOUHAS.
140. Craap mapkun Ct3cn3 no kavyecrBy.
a) OOBIKHOBEHHOTO KauecTBa;
0) KauecTBEHHA;
B) BRICOKOKAYECTBCHHAS.
141. Craap mapku Ct3cn3 mo Ha3HAYEHHIO.
a) MHCTpyYMEHTAaJbHAS,
0) KOHCTPYKIMOHHAS;
B) CHEIMAILHOTO Ha3HAYEHHUSI.
142. Craap mapkun Ct3cn3 no creneHu pacKucjIeHusI.
a) TOTYCIIOKOWHAS;
0) criokoifHas;
B) KHUITAIIAS.
143. Craab mapku Y8A mo cTpykType.
a) 3a’BTEKTOU/IHAS;
0) T09BTEKTOUTHAS,
B) 9BTEKTOUIHASL.
144. Crans mapku Y10 o cTpykrype.
a) 3a’BTEKTOU/IHAS;
0) 109BTEKTOUTHAS,
B) 3BTEKTOHHAS.
145. Cranp mapku Y8A no kadecrBy.
a) OOBIKHOBEHHOTO KaueCTBa;
0) KauecTBEeHHas;
B) BBICOKOKAQ4ECTBEHHASI.
146. Craab mapku Y8 mo kauecTsy.
a) OOBIKHOBEHHOT'O KaueCTBa;
0) KauecTBEHHAT;
B) BEICOKOKQUECTBEHHASI.
147. Craap mapkn Y8A no Ha3HaYeHHUIO.



a) HHCTpYMEHTAJIbHAS,
0) KOHCTPYKIIMOHHAS,;
B) CIICIIMAJIFHOTO HA3HAYCHUS.
148. Yyryn — 370 [...].
a) CIIIaB )KeJie3a C HUKEJIeM;
6) >xene30-yraepoarcThIi CIUIaB ¢ copepxkanueM yriaepoaa <0,02%;
B) JK€JIE30-YTIIEPOUCTBIN CIIaB ¢ cojiepkanuem yrieposaa ot 0,02% mo 2,14%;
T') JKeJIe30-yIIepOAUCTHIN CIIIaB ¢ coAepxaHueM yraepoaa ot 2,14% no 6,67%;
1) J)KeJIe30-yTIAepOAUCTHIN CIJIaB ¢ coAepxkaHueM yriaepoaa >6,67%
149. Knaccupukanus 0eJIbIX YYTYHOB MO CTPYKTYPE..
a) I03BTEKTOMTHBIE, 3a9BTEKTONIHbIE;
0) 109BTEKTUYECKHE, IBTCKTUYECKHUE, 3a9BTEKTHIECKUE;
B) OBTCKTHYCCKHE
150.ITpumeHeHne GeabIX YYTYHOB.
a) JUIs Tiepeiesa B CTajlb WM KOBKHH YyTYH;
0) IJIs M3TOTOBJICHUS TUTHIX OTBETCTBCHHBIX JIETAJICH;
B) IUIA CTPOUTENBHBIX KOJOHH U ()yHIAMEHTAIBHBIX TUTAT
151.Pa3niuune 4yryHos no ¢opme rpapura.
a) Oenble U cephie;
0) OeJible U JIErMPOBaHHEIC;
B) cepble, KOBKHE, BEHICOKOIIPOYHBIE, BEPMUKYIISIPHBIC
152. Ilpumep MapKUPOBKH CePBIX YYT'YHOB.
a) CU25;
0) KU45-7,
B) BU70;
r) MUXHT
153. Hudpsl B Mapke cepbIX YYT'YHOB 0003HA4aIOT |[...].
a) KOJIMIECTBO YTICPOa;
0) mpenen npounoctu MIla xlO'l;
B) OTHOCHUTENIFHOE yAJHHEeHue B Y.
154. ®opma rpadura B cepbIX YyryHax.
a) XJIOMTbEBU/THBII;
0) mIacTUHYATHIN;
B) MIAPOBHUIHBIN.
155. IlpuynHa TOro, YTO KOBKHE YYT'YHbI TAK HA3bIBAIOT.
a) TaKue YyTYHBI MOXKHO KOBAaTh;
0) IUTACTHYHOCTD WX BHIIIE 110 CPABHEHUIO C CEPBIMH U OSIBIMH IyTYHAMU;
B) OTHOCHTCSA K 1e(hOpMUPYEMBIM MaTepHaiaMm
156. Ilpumep MapKUPOBKH KOBKHX YYT'YHOB.
a) CU25;
0) KU45-7,
B) BU70;
r) CU25-12
157. Ilugpsl B MapKe KOBKHX Yyr'yHOB 0003HA4aloT |[...].
a) KOJIMYECTBO YIJiepo/ia U JETHPYIOIINX 3JIEMEHTOB;
6) npeaen npounocts MITa x10™ 1 oTHOCHTEIBHOE yUTHHEHHE B %.;
B) OTHOCHUTEIJIEHOE CY)KEHUE U YIJIHMHEHHE B Y0.
158. ®opma rpaduTa B KOBKHX YyryHax.
a) XJIOTIbEBUTHBIH;
0) IIAaCTHHYATBIIA;
B) LIAPOBUJIHEII;
T') BEPMUKYJIIPHBII
159.ITonyyeHne KOBKHX YYT'YHOB.

a) MOTUDUITUPOBAHUEM;
0) OTKHUTOM 0€JIOTO YyTYHa,
B) OT)KUTOM CEpOTo YyryHa

159.TIpumMep MapKHPOBKH BbICOKONMPOYHBIX YYT'YHOB.
a) CU25;
6) KU45-7,
B) BU70;
r) CU25-12;
n) UBT
161. Hudpsl B MapKe BHICOKONMPOYHBIX YYTYHOB 0003HAYAIOT |[...].



a) KOJIMYIECTBO YIJIepo/Ia;
6) npeen npounocta MITa x107™;
B)OTHOCHUTENIFHOE YAJIHMHEHHE B %.
162. Bua rpadura B BBICOKONIPOYHBIX YYT'yHaX.
a) XJIONTbEBUTHBIN;
0) mIacTHHYATHIN;
B) MIAPOBHUIHBIN.
163.11osry4enne B 4YyryHe MapoOBUAHOTO rpadura.
a) MOJAM(UIIMPOBAHUEM CEPBIX UYTYHOB;
0) oTKUroM Oenoro 4yryHa;
B) OTXKHI'OM CEpOTO YyryHa
164.dopma BKJIIOYEHHIT BepMHUKYJISIPHOTO rpadura.
a) XJIONbEBUIHAS;
0) mIacTUHYATas;
B) uepBeoOpa3Hasi;
T) IIapOBHIHAS.
165.MapkHpOBKa YYTYHOB ¢ BEPMHKYJISIPHBIM rpaurom.
a) CU25;
0) Ku45-7,
B) BU70;
r) CU25-12;
o) UBI'
166.1lpuMep MapKUPOBKH aHTH(PUKIIHOHHBIX YYT'YHOB.
a) CU25;
6) KU45-7,
B) BU70;
r) ACU-1;
o) UBI'
167.YyryHnsl, ucrnosab3yemble 151 JTUThA JeTajeil, padoTaloUUX NPH BBICOKMX TeMIepaTypax WU B
KOpPPO3MOHHOIi cpepe.
a) AUK-1;
6) XKUC-5;
B) KU60-3;
r) AUB-1
168.T1pumep MapKHPOBKH JIETHPOBAHHBIX YYT'YHOB.
a) AUK-1;
6) CU25;
B) UH19X311I;
r)AUB-1

7.2.2 IlpumepHBIii IepeveHb 3a1aHUMH I pellleHUsl CTAHIaPTHBIX 32124
He npenycMoTpeHO y4eOHBIM TUIAHOM.

7.2.3 IlpumepHbIii epevdeHb 3aJaHUi 11 pelleHus1 NPUKJIATHBIX 32124
He npenycMoTpeHO yueOHBIM IIJIAHOM.

7.2.4 IlpumepHbIii NepeYyeHb BOMPOCOB /IJIs1 MOJATOTOBKHU K 3a4eTy

1. ATOMHO-KpHCTaJUTMIECKOE CTPOSHUE METAIIIOB H CIIABOB.

2. THIBI ME)KATOMHBIX CBS3CH.

Kpucrannueckoe crpoeHue MeTauioB. TUIBI KPUCTAUTHYECKUX PEIIETOK.

JledeKThl KPUCTAIUTMYESCKON PEIISTKH.

Binsinue ne)ekToB KPUCTAIOB Ha CBOMCTBA METAJIIOB.

TepMmouHaMUYECKHE OCHOBHI ITPOLIECCA KPUCTAIUIA3ZALIMH.

®dopma kpructauioB. CTPOCHHE METAJUTHYECKOTO CITUTKA.

®Da3pl U CTPYKTYPHl B METALTHICCKUX CIIABaX.

CBoiicTBa METAJJIOB U CILIABOB.

0. KommoneHThl. @a3bl U CTPYKTYPHBIE COCTABIISIONINE CUCTEMBI XKEJEe30 - Yriiepo ] (LIEMEHTHT).

11. ImarpamMma COCTOSIHUS XKene30 - yriuepoxa (1eMeHTuT). IIpeBparieHus B jKene30yriIepoaucThIX
CIUTaBax MpHU HArpPeBe U OXJIAXKICHUU.

B ©O©®NoUTA®



12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.

24,
25.
26.

Brnusinue yriiepojia ¥ MOCTOSTHHBIX MPUMECEN Ha CTPYKTYpPY U CBOMCTBA CTaJeH.

Jlerupytomnye 371€MEHTHI B CTalIM M UX BIIMSHUE HAa CBOWCTBA.

Knaccudukaryst u BUIBI TEPMUUSCKON 00pabOTKH.

[pepparmienus npu Harpese ctaneii. O0pa3zoBaHue aycTeHuTa. POCT 3epHa aycTeHNTa IPpU HarpeBe.
[IpeBpamiennst mepeoXIaKISHHOTO aycTeHHuTa. l[IpeBpaleHus aycTeHHTa TpPH HEMPEPHIBHOM
OXJKICHUH. BiusHMe yriiepoja W JIETUPYIOMIMX 3JIEMEHTOB Ha pacmhaja MepeoXJIaKIeHHOTO
ayCTEHUTAa.

Orxur | u 1l pona.

3akanka cramd. CriocoObl 3aKaiKu.

OTmyck cTanu.

Knaccudukanus cranei.

YriepoaucTeie KOHCTPYKITMOHHBIE CTAITH.

KoHcTpykIinoHHbIE TIETHPOBAHHBIE CTANIU JISI MAIIMHOCTPOCHUSI.

WNuctpymenTanbpable ctanmu u cruiaBbl. Knaccudukanms u TpeOoBaHMsS, TPEABSBIIEMbIC K
WHCTPYMEHTAIBHBIM CTaJISIM.

Knaccuduxkarmsi, MapKupoBKa U 00JIACTH IPUMEHEHHUS IyTyHOB.

Knaccudukarus u MapKHUpOBKa IIBETHBIX METAJIJIOB U CILIABOB.

Hemeramnmaeckne Matepuanbl. VX mpuMeHeHHWe ISl M3TOTOBICHUS IeTaneld CTPOUTEIHHOTO
Ha3HAYCHUS.

7.2.5 IlpumepHbIii epedeHb 3aJaHUi 11 pellleHus1 NPUKJIATHBIX 32124
He npenycMoTpeHo yueOHbBIM IJIaHOM

7.2.6. MeToguka BBICTABJEHHS OLEHKHM TPH  TPOBEJEHUH

l'[pOMe)KyTO‘lHOﬁ aTrecranmmn

3aueT MPOBOAMTCA MO TeCT-OWieTaM, KaXKIblii M3 KOTOphIX coaepxut 10

BONpocoB. Kaxk1blil mpaBUIIbHBINA OTBET Ha BOMPOC B TECTE olleHUBaeTcs 1 Oamiom.
MaxkcumanbHOE KOIMYeCTBO HabpaHHbIX OamioB — 10.

1. Onenka «He 3adreHO» CTaBUTCA B ClIydae, €CIIM CTYICHT HaOpal MeHee S

0aJuIoB.

2. OneHka «3a4TeHO0» CTaBUTCS, €CIIA CTYASHT HaOpai ot 5 A0 10 6amios.

7.2.7 I1acnopT O1lleHOYHBIX MATEPHAJIOB

Kon
KonTponupyemsie pa3zensl (TeMbl) . HaumenoBanue
No n/m KOHTPOJIUPYEMOU
JUCITUTUTUHBI OLIEHOYHOT'O CpE/ICTBa
KOMIIETCHITHT
1 AToMHO-KpHucTanieckoe crpoerue u |OITK-8 Tecr, 3amura
KPUCTAJUIM3ALlMs METAJIJIOB U CILJIABOB 1abopaTopHBIX padoT.
2 JnarpaMmma COCTOSIHUSL CUCTEMBI OIIK-8 Tecr, 3amura
<OKETI€30-LIEMEHTUT 1abopaTopHBIX padoT.
3 Teopus 1 mpakTUKa MPOLIECCOB OIlK-8 Tecr, 3anuTa
YOPOYHEHUS CIIJIABOB TEPMUYECKOM, n1abopaTopHBIX paboT.
TEPMOMEXAHUYECKOM,
XUMHUKO-TEPMHUUECKOH 00pabOTKOI,
nedhopMUpoBaHUEM (HAKIIETIOM )
4 KoHCcTpyKIIMOHHBIE MaTepraIbl OIIK-8 Tecr, 3amuTa
J1a00pPaTOPHBIX padoT.
5) Caapounsbie paboTsl B cTpoutenberee  |OITK-8 Tecr, 3amuTa
71a00paTOPHBIX padoT.




7.3. MeToauuecKkue MaTepuajibl, ONpeaesiiONIAe  TNPoUEAYyPbI
OllCHUBAHMS 3HAHU, yMeHHii, HABBIKOB U (WJIM) ONBITA IeSITEJILHOCTH

TectupoBanme OCYIIECTBISICTCA, JTHOO0 TPH TIOMOIIM KOMITBIOTEPHOU
CHCTEMBI TECTUPOBAHHUA, JTMOO C WCIOJIH30BAHUEM BBIJAHHBIX TECT-33JaHU Ha
OymaxxHoM Hocutene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYHIECTBISETCS
IpOBEpKa TeCcTa SK3aMEHATOPOM W BBICTABJSICTCS OIEHKA COIMVIACHO METOJIUKU
BBICTABJICHUS OIICHKHY TIPH MPOBEICHNN ITPOMEKYTOUYHON aTTECTAIUH.

8 YYUEBHO METOJIUYECKOE U UH®OPMAILIMOHHOE
OBECIIEYEHUE JUCIUIIJINHBI)
8.1 IlepeueHb Yy4eOHOIi JHMTEpPaTypbl, HEOOXOAUMOW /IJIsI OCBOEHHS
TUCHMILTHHBI

1. Conuues, Opuit [MopdupreBuu. MarepuanoBenenue [ Tekct]: ydeOHHK: pek.
OUPO. — 4-e uzn., ucnp.- M.: Akagemusi, 2011 (CaparoB: OAO «Capatos.
nosrpaproMounaT, 2011). —492 c.: un., 50 sk3.
2. OpnoB, Anekcangp CeMeHOBHY. MaTepuanoBeJEHUE U TEXHOJIOTHS
MaTepuasioB: [TekcT] nab. mpakTUKyM: ydeOHoe mocobue; pexk. BI'ACY/
Boponex. roc. apxuTektyp.- cTpout. yH-T.- Boponex: [6.1.], 2011 (Boponex:
Otaen onepaTUBHOM MoJUrpaguu U3-Ba y4ueb. JIUT. U y4eO.-MeTO/. MOCcoOUit
BI'ACY, 2011), 100 sk3.
3. Opnos, Anexkcanap CemeHoBHY. KOHCTPYKIIMOHHBIE METAIIBI U CIUIABBI.
TexHoJIOTUsl KOHCTPYKIITMOHHBIX MaTepUAJIOB: JJabopaTopHbIi pakTukym / A.C.
Opnos.- Boponex: Boponex. roc. apx.- crpout. yH-T, 9BC ACB, 2014.-87 c. —
ISBN 988-5-89040-489-3. URL.: http://www.iprbookshop.ru/30839 q
4. bycnaesa, E. M. Marepuanosenenue: YueOnoe nocodue / bycnaesa E. M. -
CaparoB: At [Tu Op Menua, 2012. - 148 c. - ISBN 978-5-904000-58-5.
URL: http://www.iprbookshop.ru/735
5. Coanues, 0. I1. MatepuanoBenenue: Yueouuk ais By3oB / Comures O. I1.
- Cankr-Ilerepoypr: XUMU3JAT, 2014. - 784 c. - ISBN 978-5-93808-236-9.
URL: http://www.iprbookshop.ru/22533
6. Makpockonr4ecKuil aHaliu3 METaJNIOB U CIIJIaBOB: MeToIn4YecKre yKa3aHus K
nabopatopuoit padore / coct. JI. B. MwurycoBa. - Hwxkuuii Hosropon:
Hwxeropoackuii roCy1apCTBEHHBIN APXUTEKTYPHO-CTPOUTEIIbHBIN
yauBepcuret, ObC ACB, 2010. - 9 c. URL: http://www.iprbookshop.ru/16011
7. TlpakTukyM 10 MaTepuajJoBeACHHUIO: Y4eOHOe Tmocobue Mo Kypcey
«MarepuanoBefeHue» i CTYACHTOB  JHEBHOW  (opMbl  oOydeHus
cnenuanbHoctet 151001 — TexHonmoruss MammHocTpoeHus, 151003 —
WHCTPYMEHTAJIBHBIE CHCTEMbI MAIIMHOCTPOUTENBHBIX MPOU3BOACTB, 151701.65
— MPOEKTUPOBAHKE TEXHOJIOTHYECKUX MaIiH 1 koMmruie / cocT.: E. B. [llonuHa,
A. A. CraruBko. - benropoa: benropoiackuii  rocynapcTBEHHBIN
TexHosornuecknil yausepcuret uM. B.I'. Illyxosa, ObC ACB, 2011. - 121 c.
URL: http://www.iprbookshop.ru/28384
8. OcHOBHBbIE cNIOCOOBI CBAPKH U pe3KH MeTa/lIoB [TekcT]: mabopaTtopHbIit
npakTUKyM: yuel. mocodue: pek. BTACY / BopoHex. roc. apXHr.-CTpOUT. YH-T.



http://www.iprbookshop.ru/735
http://www.iprbookshop.ru/22533
http://www.iprbookshop.ru/16011
http://www.iprbookshop.ru/28384

- Boporex: [6. u.], 2011 (Boponex: Otnen onepatusHoi nonmurpaduu BIACY,
2011). - 61 c.: w1 - bubmmorp.: ¢. 61 (16 na3s.). - ISBN 978-5-89040-341-4:
25-00

9. Ob6orypoB, Bacuauii UBanoBuu. CBapouHble pabOThl B CTPOUTEIHCTBE
[Tekcr]: yueOHOe TOcOOME: PEKOMEHJIOBaHO  Y4YeOHO-METOIUYECKUM

o0beIMHEHUEM. - 2-€ U3/., uchp. U Aom. - Mocksa: ACB, 2013. - 242 c.: u. -
bubmuorp.: c. 242 (14 na3g.). - ISBN 978-5-93093-485-4: 623-00

8.2 IlepeueHb MHGOPMANMOHHBLIX TEXHOJOTHiH, HCNOJb3yeMbIX NPH
OCYLECTBJICHMH 00pa30BaTeJbHOI0 Npouecca MO0 AUCHMILIMHE, BKJIIOYAS
nepeYeHb  JIMIEH3HMOHHOI0  NPOrpaMMHOro  olecmed4eHHsl, PecypcoB
MH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTH «AHTEepHET», COBPEMEHHbIX

HpO(l)eCCHOHaJILHbIX 633 JAHHBIX " I/IH(l)OpMaIII/IOHHbIX CleaBOqu)IX CUCTEM.
1. Microsoft Office Word 2013/2007

Microsoft Office Excel 2013/2007

Microsoft Office Power Point 2013/2007

Microsoft Office Outlook 2013/2007

ABBYY FineReader 9.0

MAPK-SQL

Photoshop Extended CS6 13.0 MLP

Acrobat Professional 11.0 MLP

I1O "IIporpammHas cuctemMa A1t OOHapyKEHUSI TEKCTOBBIX

© oo N Ok~ WN

3aMMCTBOBAaHUH B yU€OHBIX U Hay4HbIX paboTax "AnTuruiarnar.BY3"
Bepcuu 3.3"

10. Moayns "[IporpaMMHBIN KOMITJIEKC MTOMCKA TEKCTOBBIX
3aMMCTBOBAHUN B OTKPBITHIX UICTOUHUKAX CETH UHTEPHET

nn

" AHTUIUIArKaT-UHTEPHET
11.  7zip
12. Adobe Acrobat Reader
13.  Adobe Flash Player NPAPI
14.  Mozilla Firefox
15. PDF24 Creator
16. Moodle
17.  LibreOffice
18.  http://www.edu.ru/
19. O6pazoBarenbubrit moptan BI'TY
20.  http://window.edu.ru
21.  https://wiki.cchgeu.ru/
22.  http://lwww.stroitel.club/



https://wiki.cchgeu.ru/
http://www.stroitel.club/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANMASA AJIAA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOIECCA

HanmeHnoBaHue NOMENEHUH AJ1sl TPOBEJCHUS BCEX
BUJIOB y4eOHOH JesITeIbHOCTH, TPEAYCMOTPEHHOI
y4eOHBIM UIAHOM, B TOM YHCJIE TIOMEIIEHHUS JUIs
CaMOCTOSTENIBHON PabOTEI, ¢ yKa3aHHEM MEepedHs
OCHOBHOTO 000pYHZOBaHUS, yIeOHO-HATIISTHBIX
nocooui

Anpec (MECTOIOJIOKEHNE) TOMEIICHUN JJ1s
MPOBEJICHUSI BCEX BUJOB YU€OHOW ESTENbHOCTH,
NPeyCMOTPEHHOH y4eOHBIM TUIaHOM (B cilydae
peam3anuy 00pa3oBaTeIbHOM MPOrpaMMEBI B CETEBOM
(hopMe TOTIOTHNTENIHHO YKAa3bIBACTCS HANMEHOBAHHUE
OpTaHM3aINH, C KOTOPOH 3aKII0YEH JOTOBOD)

Ayn. 2106
Kommnekr yue6HOH Mebenn:
-pabodee mMecTo mpenogaBatess (CTON, CTYI);
-paboune MecTa 00ydJarOIMUXCst (CTONBI, CTYIbS)
Ha 20 yenoBex
Onextponeys CHOJI
KoMIutekT niakaToB Juisi MaTeprualoBeACHHS

394006, Boponexckas
obmacTs, T. BopoHex,
yi. 20-netust OxTs0pst 1. 84
(3manue — yuebHbIH Kopiryc Ne2)

Ayn. 3117
Komrutekt yueOHOl Mebenu:
-pabouee MecTo TpernoaaBartens (CToJ, CTyN);
-paboyne MecTa 00y4Jaromuxcsi (CTOJbI, CTYIIbs)

Ha 150 yenoBek

AxycTHdeckas cucrema

Cucrema aKycTHIecKas

DKpaH ¢ 3MEKTPONPUBOIOM Spectra

394006, Boponesxckas
o0mnacth, T. BopoHex,
yi1. 20-netus OxTs10ps 1. 84
(3nanue — yueOHsIii kopiyc Ne3)

Ayn. 2102
Kommnekr yue6HOM Mebenu:
-pabouee MecTo TpernoaaBartens (CToJ, CTyN);
-paboune MecTa 00y4JaroImuxcsi (CTOJBI, CTYJIbs)

394006, Boponexckas
obuacts, T. BopoHex,
yi1. 20-netus OxTs16ps 1. 84
(3manue — yuebHbI#H KOpiTyc No2)

Ha 20 uenoBek
Caapounslii Beinpsimutens BJIM-1202
MaiuHa Jist MCIIBITaHHS MaTepUalioB
Ikad cynmmnsaeii CHOJI

10. METOJIMYECKUE YKA3AHUS 1JISI OBYUAIOLUXCS IO
OCBOEHMUIO JUCHUMIAHBI (MOLY.JIST)

Ilo gucimruinae

<(KOHCpr1(I_[I/IOHHI>Ie MCTAJUIBI U CIITIaBBI B CTPOUTCIILCTBE

YUTAIOTCSA JICKIIUU, TPOBOATCS TaOOPATOPHBIE paOOTHI.

OCHOBOM M3Y4YEHUS JUCHUIIIUHBI

SABJIIAIOTCA JICKOWMHW, Ha KOTOPLIX

U3JaralTcs Hanbosee CyIIeCTBEHHBIE U TPYIHbBIE BOMPOCHI, a TAKKe BOMPOCHI, HE
HaIIeIINE OTPaXeHHs B y4eOHOH TuTeparype.

JIabopaTopHbie paOOThl BHIMOJIHSAIOTCS Ha JaOOpaTOPHOM O00OPYIOBAaHUU B
COOTBETCTBUH C METOJIMKAMH, TPUBEICHHBIMH B YKa3aHHSIX K BBITIOJTHEHHUIO padoT.

By yaeOHbIX 3aHsATHI

JleATebHOCTh CTYIEHTA

Jlexnusa

Hanucanme ~ KOHCHeKTa  JIEKIIMM: KpaTKo, CXEMAaTU4HO,
MOCNIEZIOBATENbHO (PUKCUPOBATH OCHOBHBIE IOJOXEHHS, BBIBODI,
(bopMyIMpPOBKH, 000OIIEHHUS; TOMEYaTh Ba)KHBIE MBICIH, BBIICISATH
KJIFOYEBBIE CJIOBA, TepMUHBL. [IpoBepka TEpMHHOB, MOHATHH C
MIOMOULIBI0  DJHUMKJIONEAWH,  cloBaped,  CIPaBOYHHUKOB  C
BBINIMCBHIBAHUEM TOJIKOBaHUU B TeTpaab. OO0O3HAUEHHE BOIIPOCOB,
TEPMHUHOB, MaTepHalla, KOTOPbIE BBI3BIBAIOT TPYAHOCTH, IOMCK
OTBETOB B PEKOMEHIYEMOW JuTeparype. Ecim caMOCTOSTENBHO He
yaaeTcs pa3o0paThcs B MarepHaie, Heo0XoauMo chopMyIHpPOBATh
BOIIPOC M 33JaTh NPENOJABATENIO0 HA JIEKIIMH WM Ha NMPAKTUYECKOM
3aHSTHH.

JlaGopaTtopHnas pabota

JlaGoparopHble  pabOTHl  MO3BOJSIIOT  HAYYUTHCS  NPUMEHSTHh




TEOPETUYECKUE 3HAHUSA, IOJIY4YEHHbIE Ha JIEKIMM IPH PELICHUU
KOHKPETHBIX 3a1a4. YroObl Hamboiiee parMoOHAIBHO H  MOJHO
HCIOJIb30BATh BCE BO3MOXHOCTH JIAOOPATOPHBIX ISl MOATOTOBKU K
HUM HEO00XOAUMO: CIIEAYET pa3o0paTh JIEKIHUIO TI0 COOTBETCTBYIOIIEH
TEME, O3HAKOMHUTCA C COOTBETCTBYIOLIMM DAa3/eiIoOM Y4eOHHKa,
npopadoTaTh AOMOJHHUTENbHYIO JUTEPATYPy U UCTOYHHUKH, PEIIUTH
3aJ]a4 ¥ BBIIOJIHUTH IPYT'He NHMCbMEHHBIE 3a1aHusl.

CamocrosiTenbHas padoTa

CamocrosarenbHass paboTa CTYACHTOB CHOCOOCTBYET TIIIyOOKOMY
YCBOGHUS ~ y4eOHOro  MaTepuajla W  Pa3BUTHIO  HAaBBIKOB
camooOpazoBanus. CamocrosiTebHas  paboTa  Mpearnojaraet
CIITYIOIIHE COCTABIISIOIIHE:

- pabora ¢  TekcramMH:  y4eOHUKaMH,  CIPaBOYHHUKAMH,
JONOJTHUTEIBHOM JINTEPaTypol, a TaKke MpOopabdOTKa KOHCIEKTOB
JICKITHH;

- BBIITOJTHEHUE JOMAITHHUX 3aJJaHUH U PACUETOB;

- paboTa HaJl TEeMaMU JUIsl CAMOCTOSATEIBHOTO U3Y4YCHUS;

- yyactue B paboTe CTYIEHUYECKMX Hay4YHbIX KOH(EpeHIHH,
OJIMMITHA/T;

- IOJIrOTOBKA K MPOMEKYTOYHOU aTTeCTaIHH.

IToaroroska k
MIPOMEXKYTOUHOU
aTTecTaluu

I'otoButhCH K IIPOMEKYTOUYHON arrecranuu cienyer
CUCTEMAaTUYECKH, B TEUEHUE BCEro cemMecrpa. IHTeHcHBHasA
MOATOTOBKA JOJDKHA HA4aThCs HE MO3IHEE, YEM 33 MECAL-TIONTOPA 10
IIPOMEXYTOYHOM aTrTecTanuu. JlaHHble mepex 3a4eToM TpU OHS
¢ peKTUBHEE  BCErO  HCIONB30BATh  JUIS  TMOBTOPEHUS U
CHUCTEMATH3allM MaTepHaa.




