MUHUCTEPCTBO HAYKH U BHICIIEI'O OBPA3OBAHMSI
POCCHUUCKOMU ®EJEPAIINN
Qunran penepasbHOro rocyIapCTBEHHOTO G0 KETHOTO 00pa3oBaTEeNLHOIO

YUPEXICHH CIIEero 00pa3oBaHus
«BOpOHEXCKHI roCyHapCTBEHHbIH TEXHUIECKUH YHUBEPCUTET
B ropoze-boprcorieocke

& WL Y A
RS ?JE[HPQKTQP @/ B.B. I'puropam
i3 1 aBTyCTaZOZ [ roga

PABOYAS ITPOTPAMMA
JUCLIUIIIAHBI

«KOHCTDVKHI/IOHHBIG MCTAJUIBI M CIIJIABBI B CTPOUTEIILCTBE))

Hanpagsnenne nogrorosku 08.03.01 CTpoHTensCTBO

IIpodmian ABToMOGHIBHEIE TOPOTH

KBanupuxanus Beimycknuka 6akanasp

HopmaTusubiii nepnox o6y4yenns 4 rona/4 romau 11 M.

®opma o0yueHusi o9Has/32049HAS

I'og nayana moarorosku 201

ABTOp IporpamMmsl /@/&‘L/ B.B. bnarogapmsrii

Hupexrtop dbunmana B.B. I'puroparii.

PyxoBoaurens OITOIT T.B. Kaparaesa

bopucornebdek 2021



1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI
1.1, Ieau IUCUMIIMHBI
IOJIYYCHHE 3HAHMK O CTPYKTYpE W CBOMCTBAX METa/UIMUYCCKUX M
HEMETa/UIMUYECKUX MAaTepHajoB, 3aKOHOMEPHOCTSAX HX HM3MCHCHHS B IIPOIECCE
00pabOTKM M SKCIUTyaTalldd W TPHUMCHCHHE 3TUX 3HAHWHA JUISI OCYIISCTBIICHUS
pallMOHABHOTO BHIOOpa MaTEepPHANOB IPH IPOCKTUPOBAHHWH, H3TOTOBJICHUU W
PEMOHTE CHCTEM TEIUIOra30CHA0KCHUS M BEHTHIISLIHH

1.2. 3agauu ocBOeHMSA TUCHUILIHHBI

— U3y4YE€HUE B3aUMOCBSI3H MEXKIY COCTABOM, CTPYKTYPOUl M CBOMCTBAMU METAJLJIOB I
CILIaBOB;

— HM3y4YeHHE KJIacCU(pUKAIIUA U MAPKUPOBOK METANTMYECKUX CIUIABOB U 00JIacTeH ¥
MIPUMEHECHMUS;

— O3HAaKOMJICHHE C COBPEMEHHBIMHU TEXHOJIOTHSAMHU TEPMUUYECKON 00pabOTKHU U CBap
C IPUMEHSIEMBbIM 000PYy/I0BaHUEM, UHCTPYMEHTOM, OCHACTKOM!;

— O3HAKOMJIEHHE C METOJaMH MCCIIEAOBAaHMS METAJINIYCCKUX U HEMETAIUTNUYECKIX
MaTepualios;

— OprOOpeTEeHHE MPAKTHISCKUX HABBIKOB I10 PAIMOHATILHOMY BBIOOPY MaTEpHAIOB
JUISL IeTajielt CUCTEM TEIUIOra30CHA0KEHHS M BEHTHIISAIINH, BUJIOB U PEKUMOB
YIPOYHSAIOUIUX TEXHOJOTUN U CBAPKH, METOJI0B KOHTPOJISI KAUECTBA CBAPHBIX
COCIMHCHUI

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII
Jucuuminia «KOHCTPYKIIMOHHBIE METaJUIbl U CIJIaBbl B CTPOUTEIIbCTBE
OTHOCHUTCS K JUCLUMILIMHAM 00s13aTelIbHOM yacTu O010Ka b1.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JANCIHUIIJIMHE
[Tponecc n3zydyenus: AucuUILUIMHbBI « KOHCTPYKIIMOHHBIE METAILIBI U CILJIABHI B
CTPOUTEILCTBE» HAMPABJICH Ha (DOPMUPOBAHHE CICTYIONTNX KOMIICTCHITHI:
OIIK-8 - CnocobeH oCyIIeCTBISTh U KOHTPOJUPOBATh TEXHOJOTHUYECKHUE
MPOIIECCHl CTPOUTEIIBHOTO MPOU3BOJICTBA U CTPOUTENBHON UHIYCTPUHU C YUYETOM
TpeOOBAaHUM TPOU3BOJCTBEHHON M DKOJOTHYECKOW O€30MacHOCTH, NPUMEHSS
W3BECTHBIC W HOBBIC TEXHOJOTUU B OOJIACTH CTPOUTEIHCTBA M CTPOUTEIHHOU
UHYCTPUU

Pe3yabTaThl 00yueHUs, XapaKTepu3yolue

KoMmnerenuus
copMHPOBAHHOCTH KOMIIETCHIUU

OIIK-8 3HaTh

— cTIOCOOBI KOHTPOJISl TEXHOJIOTUYECKUX TATIOB IIPOU3BOJICTBA U
MPUMEHEHUS CTPOUTEIIBHBIX KOHCTPYKIIMOHHBIX MaTEPUAJIOB;

- IEUCTBYIOIIME HOPMBI IPOMBILLIJIEHHOW, ITOXKAPHOM, IKOJIOTHUECKON
0€30MacHOCTH M OXPaHbI TPya MPU MPOU3BOJICTBE U TPUMEHEHUHT
CTPOUTENBHBIX KOHCTPYKIIMOHHBIX METAJIOB U CIIJIABOB

YMeTh

— KOHTPOJUPOBATh TEXHOJOTHUYECKUE 3TAMbI MPOU3BOJCTBA U TPUMEHECHUS
CTPOMUTENBHBIX KOHCTPYKIIMI METAJIJIOB U CILIABOB;




— OCYIIECTBIISATH KOHTPOJIb TEXHOJOTHUECKUX MPOIIECCOB MPOU3BOICTBA H
MPUMCHCHUA CTPOUTCIIBHBIX KOHCTPYKIIMOHHBIX MCTAJUIOB U CIIJIABOB B
COOTBETCTBUH € MOKa3aTeiH (3aKaIuBaeMOCTh, IPOKATTUBACMOCTb,
CBAapUBAEMOCTb)

TpeOOBaHUSMHU HOPM TPOMBIIIICHHOM, TOXKApHOU, SKOJIOTHIECKON

0€30MMaCHOCTH U OXPaHbl TPYAA;

Bnanerts

- METOJIaMU PETYIUPOBAHUS U KOHTPOJISI MAPAMETPOB CTPOUTETBHBIX
KOHCTPYKIIMOHHBIX METaJIOB U CILJIAaBOB,

- METO/IaMU KOHTPOJISI COOJTIOICHUSI HOPM OXPaHbI TPY/Ia, MPOMBIIICHHOM,
MOKapHOW 1 AKOJIOTHYECKON O€30MacHOCTH.

4. OBBEM JUCHUIIJINHBI
OOmass TPyaOEMKOCTh JUCHUIUIMHBI «KOHCTPYKIIMOHHBIE METAIbl U
CIUIaBbI B CTPOUTEILCTBE» COCTABIISET 3 3.€.
Pacnpenenenne TpyJ0€MKOCTH JUCLUIUIMHEI 10 BUAAM 3aHATUN

Ounas popma o0yuenust

Bun yueOHO# paboThI Bcero | Cemectpsl
JacoB 5
AyauTopHbIe 3aHATHS (BCET0) 36 36

B Tom uuce:
Jlexum 18 18
[TpakTuueckue 3ansatus (I13),

B TOM 4HCJe B (hopMe MPaKTUICCKOU
HOJTrOTOBKH (npu Hanuuuu)
Jlabopatopusbie pabotsl (JIP),

B TOM 4Hciie B (hopMe NPAKTUUECKOM 18 18
MOJTOTOBKH (npu Hauuuu)
CamocrosiTesibHasi padoTa 72 72
Kypcogoii npoekt(padota) (ecTb, HET) HET HET
KontponbsHas pabora(ecTts, HET) HET HET
Yacbl Ha KOHTPOJIb
Bun npomexxyTouHOM aTTecTaluu (3a4er, 3ayer 3ayer
3a4eT C OLICHKOM, DK3aMeH)
O6mmas TPY10€MKOCTb 108 108
qac

3ad4. eJl. 3 3

3aounas ¢popma o0yueHust

Bup yueGHol paboThl Bcero | Cemectpnl
4acoB 3/3




AyauTopHbIEe 3aHATHS (BCEr0) 8

B TtoMm uucie:

Jlexun 4 4
[Ipaktuueckue 3anstus (I13),
B TOM 4HHCIIE B q)OpMC HpaKTHqCCKOﬁ
HOJTOTOBKU (npu Hanu4uu)
Jlabopartopusie paboTsl (JIP),
B TOM 4Hclie B (hopMe MPAKTHIECKON 4 4
TIOJITOTOBKH (npu naauyuu)
CamocTrosiTeibHasi padoTa 96 96
KypcoBoii npoekt(padboTa) (ecTh, HET) HET HET
KontponbHas paborta(ecTts, HET) HET HET
Yachel Ha KOHTPOJIb 4 4
Buj npomexxyTo4HOM aTTecTaluu (3a4er, 3a4eT 3a4eT
3a4eT C OIEHKOM, SK3aMeH)
O6mas TPYAOEMKOCTh 108 108
qac
3a4. €. 3 3
5. COAEPKAHUE JTUCHUIIMHBI (MOIYJIST)
51 Couepmaﬂne pa3aejioB JUCIHHUIIJIMHBI 141 pacupeaejacHue
TPYAOEMKOCTH 110 BUAAM 3aHATHH
Ounas ¢popma o0yueHust
Ne HanmenoBanue Jlex | Jla0. Bee
/ ConepxaHnue pasaeina CPC ro,
TEMBI I 3aH.
n vac
1 | AtomHO-KpHCTA enu v 3a1a9¥ JUCIUIUIAHEL. 4 2 14 20
JUTHYECKOE ATOMHO-KPHUCTAUTNYECKOE CTPOCHHE METAILIOB U
CTPOEHHE U cruiaBoB. THIBI MEKATOMHBIX CBsi3eil. JledeKTh
KPHCTA/UIN3aH | KPUCTAUIHYECKOTO CTPOCHHS U MX BIMSHHE CBOUCTBA
s METAILIOB U METAILIOB.
CIUIABOB Kpucramiuszanus MeTaioB. TepMoAUHAMHUIECKUE
OCHOBBI [IPOLECCA KPUCTAIU3ALMU. MeXaHUu3M
kpuctamu3anuu. O0mye 3aKOHOMEPHOCTH U
Pa3sHOBUIHOCTHU MPOLECCOB KPUCTAIUTM3AIINH.
CamornpousBosbHas kpuctaumzanus. O0pa3oBaHue
LEHTPOB KpHCTaLIH3auun. PocT eHTpoB
kpucrawmsanui. COOTHOIIEHHE CKOPOCTEH
00pa3oBaHus M pocTa 3apobiiieil. Benndanna 3epHa.
Hecamonpou3BobHast KPUCTAILTH3ALIHSL.
Mopanduunposanue. Popma kpucramioB. CTpoeHue
METAUINYECKOTO CIIUTKA.
2 | duarpamma OreMeHTHI TeopuH ci1aBoB. OcHOBHbIE OHATHS. Paspin | 2 4 14 20
COCTOSIHUS CTPYKTYpBI B METAJUIMUECKUX cIiaBax. JluarpaMmsl
CHCTEMBbI COCTOsSIHUS IIBOﬁHBIX cucteM. OCHOBHBIE THIIBL. HpaBI/IHO
«Kkene3o-mieMeH | ¢a3 u oTpe3koB. CBS3b TUarpaMM COCTOSHUS CO
THT» CBOMCTBaMH CILIABOB.
JKenezoyriepoaucTsie criaBbl. JlmarpaMma coCTOSHUS
Kese30-yriepos. KoMrnoHeHTsI, (ha3sl U CTPYKTYPHbIE
COCTABJIIIOLINE CUCTEMBI XKele30-yriiepo. BiuusHue




yIJIepo/ia ¥ IIOCTOSIHHBIX TIPUMECeH Ha CTPYKTYpY U
cBOMCTBa cTasiel. Jlerupyroiye 371eMeHThI U UX BIUSHUE
Ha MOTMMOpPQHBIE IPEBPALICHUS B )KEJIE3€, Ha CBOWCTBA
(heppura u aycTeHUTa, Ha 00pPa30BaHME U COCTAB
KapOumHOM (hazbl, Ha TeMmIepaTypy (pa3oBeIx
mpeBpateHnid 1 coctaB Touek E u S auarpammer
Kele30-yriaepoa. CTpyKTypHBIE KJIACCHI JIETHPOBAHHBIX
cranei

Teopus u
MpaKTHKa
HPOLIECCOB
YIPOUYHEHUS
CILIaBOB
TEPMHUYECKOH,
TEpMOMEXaHNYE
CKOH,
XUMHUKO-TEPMHUY
€CKOH
00paboTKOH,
nedpopMHpOBaH
ueM (HaKJIeIIOM)

Tepmudeckas o0padoTka craneii. Knaccudukarus u
XapaKTepUCTHUKA OCHOBHBIX BUIOB TEPMHYECKOI
00pabotku. Tepmuyeckas 00paboTka
JKEJIe30yTIIePOJUCTHIX CIIaBoB. [IpeBpalenus npu
Harpese ctajeil. OOpa3oBanue aycteHnuTa. Poct 3epHa
ayCTeHHTA IpH Harpese. HacieacTBEHHO KpyMHO- U
MEJKO3EPHUCThIE cTanu. [leperpes u nepexor crajiei.
N3oTepmMudeckoe IpeBpaleHNe IEPEOXIIaKACHHOTO
aycrenura. [lepimutHoe npeBpamenne. OcobeHHOCTH
MapTEHCUTHOTO U OCHTHUTHOTO NpEBpaICHUH.
OcoOeHHOCTH MTPEBpaIleHNs ayCTEHUTA IIPH
HETIPEepHIBHOM OXJIAKICHUH. Bimstane yriepona u
JIETUPYIOIIUX AJIEMEHTOB Ha pacHajl MepeoxIak JeHHOTO
aycteHuTa. [IpeBpalienus npu oTIycke 3akajJeHHON
cranu. CtapeHue cTanei.

TexHosorus TepMUIECKON 00pabOTKH CTajIeH.
OCHOBHBIE BH/IbI TEPMUUECKOIT 00paboTku cranu. OTxur
lull ponau ux pa3HOBHIHOCTH. 3aKajKa CTalH.
3aKkannBaeMOCTh 1 POKAINBAEMOCTh cTaiy. CIIocoOb!
3aKaJIKM ¥ UX IpuMeHeHne. OTIYCK CTallu.
Kraccudukanms 1 npuMeHeHne pa3sHOBHIHOCTEH
ormycka. Tepmomexanudeckas oOpadoTKa.
[ToBepXHOCTHOE YNIPOYHEHNE METAIJIOB U CIJIABOB.
[ToBepxHOCTHAs 3aKasika ctainy. MHAyKIMOHHAs,
Ja3epHasi, JEeKTPOHHOIyYeBas, IJIa3MEeHHas U
ra3oruia3MeHHas 3aKajka.

Xumuko-Tepmuueckas oopaboTka craneit. Pusndeckne
OCHOBBI U Pa3HOBHJHOCTH. LleMeHTalMs1, a30THpOBaHUE,
HHUTpOILIEMeHTalus U uanupoBanue. nddy3nonHoe
HachIIIEHHE.

IToBepXHOCTHOE YNIPOYHEHNE HAKJICTIOM.

14

22

Koncrpykunons
bI€ MaTepHAIIbI

Kraccudukanns 1 MapKupoBKa CTanei.
KoncTpykumnonssie cranu. TpeboBaHust, IperbsBIsieMble
K KOHCTPYKIIMOHHBIM CTQJISIM. YTIJIEPOIUCTHIE U
HHU3KOJIETMPOBaHHBIE KOHCTPYKIIMOHHBIE CTaN ISt
MalIMHOCTPOEHUS U CTPOUTENBLCTBA. TEeIIOCTONKIE
CTasu.

Knaccndukamnus n mapkupoBka ayryHoB. CTpyKTYpa,
CrocoOBI OTYYECHUS M 007IaCTH IPHUMEHEHHS.
AroMuHUI ¥ ero crutaBbl. JledopMupyemsle 1 INTEHHBIE
crutaBbl. MapkupoBka. CBoiicTBa. O6iacTv MpUMEHEHUSI.
Mens 1 MeaHbIe criiaBbl. JlaTryHn, OpOH3EL,
MeIHO-HUKEJEBbIE CIUIaBbl. MapKupoOBKa, COCTaB,
CTPYKTYpa, CBOHCTBA M 00JIaCTH NPUMEHEHUS PA3IMIHBIX
TPYII MEIHBIX CIITIABOB.

Hemerannuueckue matepuanst. [TomimepHsle
MaTrepuasl, IPUMEHsIEMbIE JJIs1 U3TOTOBJICHUS TPYO 1
JeTajiey oI TEIIOra30CHA0KEHNS U BEHTWIISALINH.

16

22

Texnonorus
CBapOYHOTO
MIPOM3BOJICTBA

Dusnueckasi U TEXHOJIOTUYECcKast CYIIHOCTh MTPOIIECCOB
CBapKu U pe3ku MetauioB. OOpazoBaHue COSTMHEHHMA
npu cBapke. Kiaccuduxanus cmoco60B cBapku.
CriocoObI pe3Ky METaJIOB | CILIABOB. T eIIoBbIe
MIPOIIECCHI TIPU CBapKe IutaBieHneM. OCHOBHBIC
XapaKTePUCTHKH TETIOBOTO CBAPOYHOTO HCTOYHHKA.
Tepmuueckuil UK npu cBapke. Hamsaska.

14

24




Buzp! 1yroBoii cBapky, IpUMEHSIEMbIE B CTPOUTEIIBCTBE.
Cxema ImporneccoB, MPEeNMYIIECTBA U HEAOCTATKH
PYUYHOI, MEXaHU3UPOBAHHON U aBTOMATUYECKOUN AYrOBOM
cBapku. TeXHNKO-?KOHOMHYECKHUE KPUTEPUH OLIEHKH
JyTOBBIX BUJIOB CBApKH.

CxeMBl IPOIIECCOB, MPEUMYIIECTBA H HEJOCTATKH
3JIEKTPOILIIIAKOBOW, BAHHOM U ra30BOM cBapKu. Buabl
KOHTaKTHOW CBapKH, ra3oBasi cBapka 1 pe3Ka.

JledexTsl 1 KOHTPOJIb KaueCTBa CBAPHBIX COCANHEHUI.
Bunel koHTpOs. Paspyaromuye u Hepa3pylaronue
METOJIbI KOHTPOJIS.

O6opynoBanue a1 1yroBoit ceapku. O0opynoBaHue
CBapOYHBIX [TOCTOB M YCTaHOBOK. TpeOoBaHus K
WCTOYHMKAM ITUTAHUSI CBAPOTHON TyTH.

CBapouHble MaTepuabl 1 TEXHOJIOTHS cBapKkH. CBapHbIC
coenuHenus. Kimaccngukanus cBapHBIX IIBOB.
IToaroroBka KpoMoK 1of cBapky. IloaroToBka u cOopka
JieTasieil moJ| CBapKy.

Oco6eHHOCTH COOPOYHO-CBAPOYHBIX PadOT IpH
M3TOTOBJICHUH U MOHTaKe TPYOOIPOBOJIOB.
Knaccudukamus TpyoonpoooB. CBapka mpu
M3roTOBICHUU TPYO. M3roToBIICHHE TPYOHBIX Y3JI0B U
MOHT@)XHBIX 3aroToBOK. CBapka TpyOOIpoOBOIOB MIPH
MoHTaxe. CBapka TpyOOIpOBOAOB U3 TOJIMMEPHBIX
MarepuanoB. TexHHKa 6€30IIaCHOCTH M TTOXKapHast
6€301acHOCTh NP NPOHU3BOJICTBE CBAPOYHBIX PAdOT B
3aBOJICKHX YCIOBHUSIX M HA CTPOUTEINBHO-MOHTAXKHBIX
TUIOIAJIKAX.

HUroro | 18 18 72 108
3aounast popma o0yueHust
Ne | Hammenosanwue Conepranie pasiera Jlexu JIa0. CPC Bcero,
n/n TEMBI 3aH. qac
1 |Artomuo-kpuctamn| Ilenu u 3amaun AUCIUTLTHHBL. 0,5 1 18,5 20
MYECKOe CTPOEHHE | ATOMHO-KPHUCTAIIMYECKOE CTPOCHUE METAJLIOB H CILIABOB.
U KpucTayuIM3anus | THITI MeXXaTOMHBIX cBsi3ed. Jle(heK Tl KpHCTaIIHYECKOro
METAaJUIOB H CTPOCHUS U UX BIHSIHAE CBOHCTBA METAJLIOB.
CIIaBOB Kpucrammuzamnus MetauioB. TepMoanHaMIIecKue
OCHOBBHI TIPOIIECCa KPUCTAITU3AINH. MeXaHu3M
kpuctaumu3anun. OOIme 3aKOHOMEPHOCTH H
Pa3HOBHIHOCTH MPOIIECCOB KPUCTAILTH3AIIHH.
Camonpoun3sBosbHast kpuctammsanus. O0pazoBanue
LIEHTPOB KpUcTaun3auuu. PocT ieHTpoB
kpuctammuzanuu. COOTHOIIEHHE CKOPOCTEH 00pa3oBaHus
U pocTa 3apoAsiuieil. BenuunHa 3epHa.
Hecamonpon3BoibHasE KPUCTAILTH3ALIHSL.
Momudunmposanne. Popma kpuctamioB. CTpoeHue
METAUTMYECKOTO CIIUTKA.
2 | Auarpamma OnemenTsbl Teopuu cruiaBoB. OcHoBHbIe moHsATHs. Pasbiu | 0,5 1 18,5 20
COCTOSTHHS CTPYKTYpBI B METAJUIMYECKHX CIuIaBax. JluarpaMmmsl
CHCTEMBI COCTOSIHUS IBOWHBIX cucTeM. OcHOBHBIE THITBL. [IpaBuito

COKCJIC30-IICMCHTHU
™

(a3 u oTpe3koB. CBs3b TUArpaMM COCTOSIHUS CO
CBOICTBaMH CILJIaBOB.

Kenezoyrnepoauctolie criaBbl. JJuarpamma cocTosIHUS
xkene30-yrinepo]. KoMmoHeHTH, (a3l U CTPYKTYpHEBIS
COCTABIIIIONINE CUCTEMBI JKeJe30-yriepo. Bimsane
yIiIepoa U IOCTOSHHBIX IPUMECeH Ha CTPYKTYPY U
cBOMCTBa cralied. Jlerupyromye 3J1eMeHThI U UX BIUSHUE
Ha royimMopHBIE IPEBPAIICHHUS B JKelle3e, Ha CBOWCTBA




(deppuTa U aycTeHUTa, HA 00pPa30BaHUE U COCTAB
KapOuHOIt (ha3el, HA Temnepatypy (azoBbIx
IpeBpaleHuii 1 coctaB Todek E 1 S quarpammsl
xene30-yriepo. CTpyKTypHbIE KJIacChl JIerHPOBAHHBIX
cTanen

Teopus u
NPaKTHKA
HPOLIECCOB
YIIPOYHCHHUS
CITaBOB
TEPMHUYECKOH,
TEPMOMEXaHUYECK
oM,
XUMHUKO-TEPMHUYEC
KOit 00paboTKOA,
nedopmupoBanue
M (HaKJICTIOM)

Tepmudeckas o0paboTka craneit. Knaccudukanus u
XapaKTEPUCTHKA OCHOBHBIX BUIOB TEPMHUUECCKOM
obpaborku. Tepmuaeckas o6paboTKa
KEJIEe30yTIePOIHCTHIX CIIaBoB. [IpeBpammenns npu
Harpese ctaneil. OOpa3oBaHue aycteHuTa. PocT 3epHa
aycTeHHTa Ipu Harpese. HacnencTBeHHO KpyITHO- 1
MENKO3epHUCTBIE cTanu. [leperpes u nepesxkor craiei.
H3oTepMmuueckoe npeBpalieHye nepeoxaakIeHHOro
aycrenura. [lepnutHoe npespamienue. OcoOGeHHOCTH
MapTEHCUTHOTO U OCHTHUTHOTO NIpEeBpAILCHUI.
OcoOeHHOCTH IPEBpAICHUS ayCTEHUTa IPH HENPEPHIBHOM
OXJIKACHNH. BiustHUE yriieposa 1 IeTHpYyOIHIX
3JIEMEHTOB Ha pacrajl MepeoXIaXJeHHOTO ayCTCHUTA.
[peBpammenns npu oTmycke 3akaneHHo# cTanu. CtapeHue
CTaleil.

TexHomorus TepMuIeckoit 00pabotku craneit. OCHOBHBIE
BU/IbI TepMHuYecKoi 00paboTku cramu. Omxur | u Il pona
U MX Pa3HOBHUIHOCTH. 3aKajIKa CTalIH. 3aKaIuBaeMOCTh U
HpOKaJIUBaeMOCTh cTanu. CrocoObl 3aKaJIKu U UX
npumenenue. Otnyck cranu. Knaccudukanus u
NIPUMEHEHHUE PA3HOBUIHOCTEH OTILYCKA.
Tepmomexanuueckas 00paboTka.

[ToBepxHOCTHOE YIPOYHCHNE METAIIIOB H CIJIABOB.
IToBepxHOCTHAs 3aKayika cTanu. HIyKIIMOHHAS,
Jla3epHasi, NEKTPOHHOIyUYeBast, TIIa3MEHHAs 1
ra3oIia3MeHHas 3aKaJka.

XuMuKO-TepMIdecKkas oopaboTka craneil. dusudeckue
OCHOBBI ¥ Pa3HOBHAHOCTH. LlemMeHTamus, a30THpoBaHue,
HUTPOLIEMEHTAIWS U [IMaHupoBanue. Juddy3nonnoe
HACBIICHHE.

IToBepXHOCTHOE YIPOYHEHHE HAKIICTIOM.

18

20

KoHCTpyKIIMOHHBI
€ MaTepHabl

Knaccuukaius 1 MapKupOBKa CTaJICH.
Konctpykunonsnsle cranu. TpeboBaHus, TPEABIBISIEMbIE K
KOHCTPYKLHMOHHBIM CTaJISIM. YTJIEPOJUCTHIE U
HHU3KOJICTHPOBAaHHBIE KOHCTPYKIIMOHHBIE CTAJH [T
MalIMHOCTPOEHUS U CTPOUTEIILCTBA. TENI0CTOMKUE CTaIH.
Knaccudukanms n mapkupoBka ayryHoB. CTpyKTypa,
CIIOCOOBI TIOJTyYSHHUS M 00JIaCTH ITPUMEHEHHSI.

AsroMuHUI 1 ero ciutaBbl. JlehopMupyeMele U TUTEHHEIC
criaBbl. MapkupoBka. CBoiicTBa. O0siacTi MpUMEHEHHUS.
Menb 1 MeaHbIE CIIIaBbl. JlaTyHu, OpoH3BI,
MeIHO-HUKEJEBbIe CIUTaBbl. MapKHUpoOBKa, COCTaB,
CTPYKTYypa, CBOWCTBA U 00JIACTH MPUMEHEHUS PA3TNIHBIX
TPYII MEIHBIX CILIaBOB.

Hewmerannunaeckne marepuansl. [lomumepHbie MaTeprasl,
TIPUMEHsIEMbIE JIJISl U3TOTOBJICHUS TPYO U IeTaneit s
TETUIOTa30CHAOKEHNS M BEHTHIIAIINH.

20
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Texnonorus
CBapOYHOTO
MIPOU3BOJCTBA

Om3nyeckas 1 TEXHOIOTHIECKas CYITHOCTh IIPOIIECCOB
CBapKH U pe3ku MetaiuioB. OOpa3oBaHue COCTUHEHUH MPH
capke. Kimaccugukanus crioco6oB cBapku. Crioco0sl
PE3KH METAIJIOB M CILIaBOB. TeIuioBble npolecchl Ipu
cBapke IuiaBieHreM. OCHOBHBIE XapaKTEPUCTHKA
TEMJIOBOT'O CBAPOYHOT'0 UCTOUHHKA. TepMUUECKUH UK
npu cBapke. Haruraska.

Buapl nyroBoii cBapku, NpUMeEHsIeMbIE B CTPOUTEIILCTBE.
CxeMa Ipo1eccoB, IPEUMYIIEeCTBA U HETOCTATKH PyIHOH,
MEXaHM3UPOBAHHOW M aBTOMATHUYECKOM JTYTOBOM CBapKH.
TeXHUKO-IKOHOMHYECKIE KPUTEPHH OLIEHKHU TyTOBBIX
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BHUJIOB CBapKH.
CxeMblI IPOLECCOB, IPEUMYIIECTBA U HEAOCTATKU
3JIEKTPOIJIAKOBOM, BAHHOM U ra30BOW cBapKu. Buabl
KOHTaKTHOW CBAapKH, Ta30Basi CBApKa U pe3Ka.

JedeKTsl 1 KOHTPOIIb Ka4ecTBa CBAPHBIX COCTMHCHUI.
Bunel kouTpons. Pazpymaromue u Hepazpyluaromue
METOBI KOHTPOIISL.

ObopynoBanue myst 1yroBoit ceapku. O6opynoBaHme
CBapOYHBIX MTOCTOB M YCTaHOBOK. TpeboBaHus K
WCTOYHHMKAM MMUTAHUS CBAPOYHOI AyTH.

CBapouHble MaTepuabl 1 TEXHOJIOTHs cBapKu. CBapHbIe
coenunHenus. Kiaccugukanus cBapHBIX IIBOB.
[Moaroroska kpomok moj cBapky. [loaroroska u coopka
JeTajnel moj CBapKy.

OcobeHHoCcTH COOPOYHO-CBAPOYHBIX Pa0OT P
N3TOTOBJICHUN M MOHTa)k€ TPYOOIIPOBOIOB.
Knaccudukamus tpybonposonos. CBapka npu
U3roToBICHUH TPYO. M3roToBneHne TpyOHBIX y3II0B 1
MOHTaXXHBIX 3aroTOBOK. CBapka TpyOOIpOBOJOB MPH
MoHTaxe. CBapka TpyOOIIPOBOZOB U3 HOIUMEPHBIX
MaTepuanoB. TexHuka 6€30MaCHOCTH U MOXKapHas
0€30I11acHOCTh MPH IPOU3BOJICTBE CBAPOUHBIX paOOT B
3aBOJICKMX YCJIOBUAX U HA CTPOUTCIIbHO-MOHTAXKHBIX
IUIOLIAKAX.

Hroro| 4 6 94 104

5.2 Ilepeuenb 1a00paTOPHBIX padoT

Makpo- 1 MEUKpOaHaJIu3 METaJUIOB U CIUIaBOB

JlnarpaMma COCTOSIHUSI CIUIABOB CHCTEMBI «GKEJI€30-1IEMEHTHT
Tepmuueckas 06paboTKa YriaepoIuCTbIX cTajiei
Knaccudukanus 1 MapKIpOBKa jKeIe30yTIepOaUCTHIX CIIAaBOB
CtpouTensHbIe CTaH

KJ'IaCCI/I(i)I/IKaHI/ISI 1 MapKUpPOBKa OBETHBIX MCTAJIJIOB U CITIJIABOB
Pyunas myroas cBapka

ABTOMaTHUeCKasi cBapKa moja Qprocom

MexaHnu3npoBaHHas cBapKa

ToueuHass KOHTAKTHAS CBapkKa

["a30Bas cBapka METaJUIOB M CIIJIABOB

Kucnoponnas pe3ka metauion

CtpoeHnue, CTpyKTypa, CBOICTBA U 1e(EKTHI CBAPHBIX COCTHHEHHI

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

7. OHEHOYHBIE MATEPHUAJIbI IJI51 TIPOBEJIEHUSA
MMPOMEXYTOUHOMN ATTECTAIIUU OBYUYAIOIINUXCS IO
JUCHUIIJINHE

7.1. Onucanue nmoka3aresjieili U KPpUTEPUEB OLEHNBAHUS KOMIIETEHIUI
HA Pa3JIMYHBIX 3Tanax uX GopMUPOBaAHUS, ONTUCAHUE KA OLlEeHUBAHUS

7.1.1 DTan TeKyuero KOHTPOJsi

Pe3ynbTaThl TEKyIIEro KOHTPOJS 3HAHUW W MEXKCECCHOHHOM aTTecTalluu




OLICHUBAKOTCA I10 CJ'ICI[YIOHIGI\/’I CHUCTCMC:
«aTTCCTOBAH»,
«HC aTTCCTOBAaH).

Komme- Pe3ynbTaTel 00y4YeHHsl, XapaKTepHu3ylouIHe Kpurtepuu
TEHIUS cq)Ole/lpOBaHHOCTb KOMIIETCHIUH OllCeHUBAHUA ATTeCTOBaH He aTTECTOBAH
OIIK-8 3HaTb AKTUBHas Beinonnenue | HepbinonHeHnue
— CII0COGBI KOHTPOIIS TEXHONOTHYeCKux |Pa00Ta Ha pabot B cpoK, | pabor B cpox,
MPAKTHYECKUX | IPEIYCMOTPEHH | IPEIyCMOTPEHH
OTaIlOB ITPOMU3BOACTBA U IPUMCHCHUA o Y
3aHATHAX bIii B pabounx | bIif B pabounx
CTPOUTEIILHBIX KOHCTPYKIIMOHHBIX nporpaMmax nporpamMmax
MaTCpHraJIOB,
- IEUCTBYIOLIME HOPMBI
MIPOMBIIICHHOM, MOKApHOM,
9KOJIOTMYECKOH O€30IaCHOCTH U
OXpaHbI TpyAa IpHU MPpOU3BOACTBC U
IIPUMEHEHUHU CTPOUTEIILHBIX
KOHCTPYKINMOHHBIX MCTAJUIOB U CIIJIaBOB
VYMeTb Pemenue Brinonnenue | HeBbinonHeHue
— KOHTPOJIMPOBATh TEXHOJOrHueckue  |CTaHAapTHBIX paboT B cpok, | paboT B CpoK,
NPAKTUYECKUX | IPEIyCMOTPEHH | IPEAyCMOTPEHH
dTaIlbl IPOMU3BO/ICTBA U IPUMEHEHUS o o
= 3amad BIif B pabounx | BIi B pabounx
CTPOUTENBHBIX KOHCTPYKIIUI METaJIJIOB mporpaMMax | mporpammax
U CILIABOB;
— OCYHICCTBJIATH KOHTPOJIb
TEXHOJOTHUYCCKUX ITPOLCCCOB
IIpOU3BOACTBA U IPUMCHCHUA
CTPOUTENBLHBIX KOHCTPYKIIMOHHBIX
MCTaIJIOB U CIIJIaBOB B COOTBCTCTBHU
€ TIoKa3aTelu (3aKaJlnBaeMOCTbh,
IMPpOKaJINBACMOCTD, CBapI/IBaeMOCTL)
TpeOOBAHUSIMU HOPM MPOMBIIILIICHHOM,
MO’KApHOM, YKOJIOTMYECKOMN
0€30MacHOCTH M OXPaHbI TPY/A;
Bianets Pemenne Buimonnenune | HeBwimonneHue
- METOJIaMH PETyJIUPOBAHUS M KOHTpOJIs | TPHITAAHBIX pabot B cpok, | pabor B cpok,
3a1a4 B MPEIYCMOTPEHH | IPEyCMOTPEHH
[mapaMeTPOB CTPOUTEIIBHBIX . o N
KOHKPETHOH BIii B pabounx | BIi B pabounx
KOHCTPYKIHOHHBIX MCTAITIOB U IpeaMETHOR porpammax porpaMmmax
CILTaBOB, obyactu

- METOJIaMU KOHTPOJISI COOIIOICHUS
HOPM OXPaHbI TPY/a, MPOMBIIJIEHHOM,
MOKapPHOM U IKOJIOTMYECKOU
0€30IIaCHOCTH.

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJIS 3HAHUI
Pe3ynbTaThl TmpPOMEXKYTOUYHOTO KOHTPOJISI 3HAHHWM OICHWBAKOTCI B 2, 3
ceMecTpe Il O4HOM (hOopMbI OOYUECHHS TI0 IBYXOATIIHHOM CUCTEME:

«3aYTCHO»
«HE€ 3a4YTCHO»
e e
OIIK-8 3HaTh Tect Brimonnenne Brimonnenue
— CIIOCOOBI KOHTPOJISL TEXHOJIOTHUECKUX ;8";8 5;2 menee 70%
OTaIlOB IMPOU3BOACTBA U TPUMCHCHUA
CTPOUTCJIbHBIX KOHCTPYKIITMOHHBIX




MaTEepHaJOB;

- IEMCTBYIOIAE HOPMBI IIPOMBIILIJIEHHOM,
MO’KapHOM, HKOJIOTMYECKOM
0€30MacCHOCTH U OXpaHbl TPya IPU
IIPOU3BOJCTBE U IPUMEHEHHUH
CTPOUTENIBHBIX KOHCTPYKIIMOHHBIX
METAJIJIOB U CILIABOB

YMern Penrenue IponemMoHCTPH 3amaun He
— KOHTPOJIMPOBATh TEXHOJIOTHYECKHE CTAHZAPTHBIX | POBAH BEPHEIH PCIICHB
TIPAKTUYECKUX | X0 PEIICHUS B
ATanbl MPOU3BOJICTBA U MPUMEHEHUS
- 3amaq OOJBIIMHCTBE
CTPOUTEIBHBIX KOHCTPYKIIMH METAJIJIOB U samaq
CIIJIABOB;
— OCYILIECTBJISATH KOHTPOJIb
TEXHOJIOTHYECKUX MPOIECCOB
MPOU3BOJICTBA U PUMEHEHUS
CTPOUTEITBHBIX KOHCTPYKIIMOHHBIX
METAJJIOB U CIUIABOB B COOTBETCTBUU €
MoKa3aTeNn (3aKaIMBaeMOCTh,
MIPOKATMBAEMOCTh, CBAPUBAEMOCTb )
TpeOOBAHUSIMUA HOPM MPOMBIILIICHHOMH,
MOKAPHOM, SKOJIOTUUECKOU
0€301acCHOCTH M OXPaHbI TPYA;
Bnaners Pemenne IIpogemoHcTpH 3anaun He
- METOJIAMHU PETYIUPOBAHHS ¥ KOHTPOJIs |'PHKIAAHBIX | POBAH BEPHEIi PCIICHEI
3aJa4 B X0O peUICHUSA B
MapaMeTPOB CTPOUTEIIbHBIX .
KOHKpETHOM OOJIBIIHCTBE

KOHCTPYKIL[MOHHBIX METAJIOB U CIUIABOB, |mpenverroii samaq
- METOJIaMU KOHTPOJISI COOITIOIEHUS HOPM |oGnacTu
OXpaHbl TPyAQ, IPOMBIIIJIEHHOM,
MOKAPHOM U IKOJIOTMYECKOU
0€30IIaCHOCTH.

7.2 TlpumepHblii nNepeyeHb  OLEHOYHBIX CpeACTB  (TUNOBBIE
KOHTPOJIbHBIC 3aJaHUs] MJIM MHBbIE MaTepHaJbl, HEOOXOAUMBIE JJIs1 OLECHKH
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATEIbHOCTH)

7.2.1 TlpumepHbIii NepeyeHb 3aJaHMI 1JI51 IOATOTOBKH K TECTHPOBAHUIO
ATOMHO-KPHCTAJLINYECKOEe CTPOEHHE M KPUCTAIUIM3ALHUS METAJLJIOB U CIJIABOB
1.7Kes1e30 ¥ ero cniiaBbl NPUHALJIEKAT K CJIeAYyIOLIEH rpynie MeTaJuIoB:
a) K TYTOIUIaBKHM;
0) K YEepHBIM;
B) K IHaMarHETHKAM.

2.014H U3 NPUBeJEHHbIX HUKE CIJIABOB OTHOCHTCS K YePHBIM:
a) IaTyHb;

0) KOpPO3MOHHO-CTOUKAS CTAJIb;

B) JypaJIOMUH.

3. OgHNM U3 NPU3HAKOB METALJIMYECKOH CBSI3U SIBJISETCS:

a) CKOMITCHCUPOBAHHOCTh COOCTBEHHBIX MOMEHTOB 3JICKTPOHOB;
0) oOpazoBaHKE KPUCTAIUIMYECKON PEIIETKH;

B) 0000IIEeCTBICHHE BaJICHTHBIX 3JIEKTPOHOB B 00BEME BCETO TeIa.

4. JieMeHTapHAasl KPUCTAJIMYECKAas siYeiKa ITo:
a) TUI KPUCTAUTNIECKON PEIICTKY, XapaKTEPHBINA JUI JAHHOTO XUMUYECKOTO 3JICMCHTA;
0) KprCTaUTHYeCKas sS9eiKa, CoAepIKaIias OJuH aTOM;




B) MUHUMAJIbHBIA 00HhEM, KOTOPBIN XapaKTepu3yeT 0COOCHHOCTH CTPOCHHS JaHHOTO THITa KPUCTaJLIa.

5. Aan3oTponuei 06J1a1a10T:

a) MOHOKPHUCTAJUTBL;

0) BemiecTBa, 00JIaAAIOITHE TTOTUMOP(HHU3MOM;
B) MEPEOXITAKICHHBIC KHUIKOCTH.

6. SIBiaenue, 3akiIovaloleecsi B HEOJHOPOIHOCTH CBOICTB MaTepuaja B Pa3IMYHBIX
KpHCTaJJIorpaduuecKnX HANPaBJIeHUSIX, HA3bIBAETCS:

a) M30TPOITHOCTH;

0) aHM3o0TpONUS;

B) TTOJIUMOP(HU3M.

7. Je(exT, BHI3BAaHHBbII OTCYTCTBHEM aTOMA B y3Jie KPUCTANINYECKOIl pPeleTKH, Ha3bIBAeTCsl:
a) TUCITOKAITHS;
0) mopa;

B) BaKaHCHSI.

8. AToMbI 3aMellIeHHsT 3aHUMAIOT MeCTO |[...]
a) B y3JIe KPUCTAUIMYECKON PEIIeTKH;

0) B MEXy3eJIbHOM IIPOCTPAHCTBE PEIICTKH;

B) Ha pebpax KpUCTANINIECKON PEIIeTKH.

9. JledekTbl, K KOTOPHIM OTHOCSITCSI BAKAHCHM, aTOMBbI 3aMelleHUs W aTOMbl BHeIpeHUsl,
HA3BIBAIOTCH:

a) TOYCTHBIMU;

0) TMHEUHBIMU;

B) TIOBEPXHOCTHBIMH.

10. JedekThl, KOTOpPbIE MAJIBI B ABYX HANPABJIEHUAX, 2 B TPETHEM MOTYT MPOCTHPATHCH Yepe3
BeCh KPHCTAJLI, HA3bIBAIOTCH:

a) MEXYy3€elIbHbIC aTOMBI;

0) MOBEpXHOCTHBIE Te(DEKTHI;

B) IUCJIOKAIINU.

11. ITepexoa MeTaslIa U3 KMAKOI0 COCTOSIHUSI B TBEp0€e HA3BIBAETCSI:
a) KpUCTAILTU3AIINCH;

0) 3aKanKoii;

B) TUIABJICHUEM.

12.Kpucra/iazanmus CKJIaabIBAeTCs U3 ABYX 3JIEMEHTAPHBIX MPOIECCOB:
a) OXJIAXKJIEHUS 1 00pa30BaHUs KPUCTAILIOB;

0) 3apOXKICHHS [IEHTPOB KPUCTAILTU3AIUN H POCTA KPHUCTAILJIOB;

B) 00pa3oBaHUS MOJICKYJI U UX ITOJTMMEPHU3AITHH.

13.Pa3mep 3epeH MeTa/ia 3aBHCHT OT CTeleHU NMEPEOXJIAKIEHHMS ero MpH KPUCTANIU3ALUM
cJIeAyIOIUM 00pa3om:

a) 9eM OOJTbIIIE CTETICHb MePEOXIIAKICHUS, TEM KPYITHEE 3EPHO;

0) pa3Mep 3epHa HE 3aBUCHT OT CTENICHU IIEePEOXIIaKACHUS;

B) 4eM OOJIbIIIE CTETIEHb TIePEOXIIAKACHNUS, TEM MENbYe 3epHO.

14.Hepeako mpH KPUCTANIU3ANMH BO3HHKAIOT pPa3BeTBJEHHbIC APEBOBUIHBbIE KPHCTAJLIBI,
Ha3bIBaeMble

a) MoaudHUKaTOpaMu;

0) meHapUTaAMH;

B) OKTadqpaMH.



15.I1Ipouecc HMCKYCCTBEHHOr0 BBeJAeHHS] B SKMAKHI MeTANJI TYromiaBKHX MeJIKHX YacTHIl,
CIY:KAIMX TONMOJHUTEIbHBIMY IIeHTPAMU KPUCTAIIN3AIUH, HA3bIBAETCSH:

a) Moau(HUIIUPOBAHUEM;

0) MOIepHU3AIIHCI;

B) CyOJIIMMUPOBaHUEM.

16.BemecTtBa, KOTOpBbIe BBOAST B PAaciiiaB € LeJbI0 PeryJHpPOBaHHS Pa3MepoB 3epeH,
Ha3bIBAIOT:

a) TUTacTH(PUKATOPHI;

0) MoaudukaTops;

B) KaTaiu3aTophl.

17.CymecTBOBaHHE OAHOI0 MeTaJJa B  Pa3djIMYHBIX KpHCTALIU4Yeckux  ¢opmax
(Mogudukanuax) Npyu pasHbIX TEMIEPATypax Ha3bIBaeTCsl,

a) moauMopdu3IMOM;

0) MonuuIUpOBaHUEM;

B) aHM30TPOMHEH.

JlnarpaMMa COCTOSIHHSI CHCTEMBI «KeJIe30-I[eMEeHTHT
18.BCIHCCTB3, TMMOJTY4YCHHBIC CIUIaBJICHUEM JIBYX MJIM HECKOJIBKUX KOMIIOHCHTOB, HA3bIBAOTCA:
a) CMecsIMu;

0) craBaMu;
B) pacIlIaBaMHU.

19.BemecTBa, 00pasywouye CucTeMy, Ha3bIBAIOT:
a) KOMIIOHCHTAMH;

0) aeMeHTaMu;

B) azamu.

20.0nHOpoAHAs YACTh CHCTEMbI, OTHeJdeHHAsi OT JAPYrUX 4YacTeil cHCTEMBbl MOBEPXHOCTHIO
pasjieiia, NpH nepexo/ie Yepe3 KOTOPYIO CBOWCTBA M CTPYKTYPa MeHsIeTCsl CKaUKOM, Ha3bIBAaeTCs:
a) pelIeTKoi;

0) dhazoii;

B) IMarpaMMOi COCTOSTHHSL.

21. ®opma, pa3Mepsl U B3aUMHOE pacnoJioxkeHue ¢a3 B cucreme 3T0:
a) CTPyKTypa;

0) aneMeHTapHas S4UerKa;

B) TBEP.BIH pacTBOp.

22. IIpu oOpa3oBaHuM |...] KOMIIOHEHTHI XUMHU4YECKH He B3aMMOAeiicTBYIOT M He PACTBOPSIOTCS
ApYT B Ipyre

a) XUMHUYECKHUX COCIMHEHUI;

0) MEXaHUIECKUX CMECEH;

B) TBEPJBIX PACTBOPOB

23. B [...] KOMIIOHEHTBI PACTBOPSIOTCS APYT B JAPyre He TOJLKO B KMIKOM, HO U B TBEPAOM
COCTOSIHUSIX

a) TBEP/BIX PacTBOPax;

0) MEXaHUYECKUX CMECHX;

B) XUMHUYECKHX COCAMHECHHUAX.

24.B [...] npu kpucTAIN3aNHMU PA3HOPOJHBIC ATOMBI MOTYT COCAUHATHCA B ONpefeJeHHOM
NpoNopuMH, 00pa3ysi HOBBIH THII pelleTKH

a) TBEPIBIX PaCTBOPAX;

0) MEXaHUYECKUX CMECHX;

B) XUMHYECKHUX COCTUHEHUSIX.



25.luarpaMma coCTOSIHHSI MPEACTABJISIET COOOH [...] COCTOSTHHS CIJIABOB TAHHOH CHCTEMBbI OT UX
KOHIEHTPAIHH (XHMHYECKOI0 COCTaBa) H TeMIIepaTyphl

a) rpauuecKyro 3aBUCHMOCTb;

0) aHATUTUYECKYIO 3aBUCUMOCTB;

B) PU3NKO-MaTEMaTHIECKYIO MOJIENb

26.JIuHus1 TMarpaMMBbl, BbILIle KOTOPOIii Bce CIVIABBI CYLECTBYIOT B BH/e 0AHO(A3HOI0 :KHIKOT0
pacTBopa

a) JTUKBHUIYC;

0) comuayc;

B) COJIBBYC

27.JIuHusi IMArPaMMbl, HUKe KOTOPO# Bce CIJIABBI HAXOISITCS B TBEPAOM COCTOSIHUHU
a) TUKBULYC;

0) comumyc;

B) COJIbBYC

28.YpaBHenue npaBuiia ¢pa3 umeeT BUA:

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

29.Mexannyeckasi cMech, o0pasylomasici B pe3yJbTaTe OJHOBPEMEHHOH KPHCTAJLUIN3ALMH
KOMIIOHEHTOB HJIH TBEPABbIX PACTBOPOB M3 KUJAKOI0 PACTBOPA HA3bIBAETCH:

a) BTCKTHKOM;

0) IBTCKTOMIOM;

B) TIEPUTEKTUKOM.

30.Mexanuueckasi cMech, 00pa3youiasics Ipu pacnajge TBEPAOro pacTBopa Ha3bIBaeTCsl:
a) 3BTEKTHKOM;

0) 9BTEKTOHJIOM;

B) TIEPUTEKTUKOM.

31.Yucrtpie MeTaIbI KPUCTALIM3YOTCA |[...].
a) [IpY CHIKAIOLEHCS TeMIepaType;

0) mpu pacTyIiei TeMiepaType;

B) TIpY TIOCTOSIHHOM TeMIepaType

32.9BTeKTUKH B IBYXKOMIIOHEHTHBIX CIJIABAX KPUCTAUIU3YIOTCA |[...].
a) PU CHIKAIOIIIEHCS TEMITepaType;

0) npu pactyiei Temneparype;

B) MIPH NOCTOSIHHOM TeMIepaTrype

33.9BTeKTONIHOE NMPEBPAlleHIE 0TJIMYAETCH OT IBTEKTHYECKOI0 CJIeAYIOIINM:

a) MPUHIMITAATBHBIX OTIUYMN HET, 3TO OJHOTUITHBIE TIPEBPAIIECHUS,

0) mpy PBTEKTOMTHOM IMIPEBPAIICHUN PACTIaIa€TCs TBEPABIA PACTBOP, MPU IBTEKTUUECKOM — KU TKHIA;
B) NIpPU 3BTEKTOMAHOM IIPEBPAIIEHUH BO3HUKAIOT MPOMEXKYTOUHBIE (ha3bl, IPHU IBTEKTHUYECKOM —
MEXaHUYECKHE CMECH.

34.B cayuae [...] aTOMbl pPacTBOPEHHOr0 KOMIIOHEHTA 3aMelIal0T aTOMbl PacTBOPHUTENS B
001ell KPHCTANIMYECKO peleTKn

a) TBEPIOTO pacTBOpa BHEJIPEHUS;

0) TBepIOTO pacTBOPA 3aMEIIICHHUS,

B) XUMHUYECKOT'O COeTUHEHUS

35.B caywae [...] aToMBbl PpPACTBOPEHHOI0 KOMIIOHEHTA pacHoJaralTcss B Hopax



KPHUCTAJJINYECKO#l pelieTKH PacTBOPUTEIs
a) TBEPJIOTO PacTBOPa BHEAPCHHUS,

0) TBEpIOTO pacTBOpa 3aMEIICHUS,

B) XUMHYECKOTO COCTUHEHHS.

36. XumMu4ueckoe coequHeHHe, 00pa3yomieecsi MeKIy ABYMSI HJIH
HA3BIBAETCH:

a) HTHTEPMETAUTHIIOM;

0) kapOuIoMm;

B) CyNIb(QUAOM.

37. OCHOBHBIE CILIABBI CHCTEMBI KeJ1e30-yrjiepoa - 3710 [...]:
a) TEeXHUYECKOE JKEeNe30, CTAJHN U YyTYHBI;

0) CHITyMUHBI ¥ JyPaJIOMHUHBL;

B) OPOH3HI U TATYHH.

38. MeTtaJ1 cepedpPUCTO-CEPOro IBETA, OCHOBA CTaJIeH H YYyT'YHOB:
a) JKele3o;

0) aIOMUHMI;

B) MeIb.

39. da3pl cUCTEMBI KeJIe30-YIJIepoa:

a) HUJKUH paciiiaB, GeppuT, ayCTCHUT, IEMEHTHT;
0) beppuT, ayCTCHHUT, JIeACOYPHT;

B) eppuT, ayCTEHUT, TICPIINT.

40. CTpPYKTYpBI CHCTEMBI KeJIe30-YIJIePO:

a) Gpeppur, ayCTCHHT, IICMEHTHUT, TICPJIUT, JICICOYPHUT;
0) UKW pactiaB, (peppuT, MepImT;

B) JKWJIKHHU pacIjiaB, ayCTCHUT, JIee0ypHT.

41. TBepablii pacTBOp BHEAPEHHUS yIiiepoaa B o-’KeJie3e 3TO:
a) beppur;

0) aycTeHuT;

B) IIEMEHTHT.

42. TBepablii pacTBOp BHePeHHUsI YIJIE€pPOAa B y-:KeJie3e 3To:
a) beppur;

0) aycTeHuT;

B) IIEMEHTHUT.

HECKOJbKHUMH

MeTAJLJIaMHU,

43. HuskoremnepatypHas noaumopguas mogudukanus, c OLIK kpucraninyeckoii peuieTkoii:

a) o-Kene3o;
0) y-xkene3o;
B) T-)KENE30.

44. BoicokoTemmepatrypHas noaumMop¢puas moaupuxanus, ¢ FHK kpucraninyeckoii

peleTKoi:
a) o-Kene3o;
0) y-xene3o;
B) T-)KENE30.

45. Xumuveckoe coeTUuHeHHe, KapOou keJie3a:
a) LEMCHTHT;

0) neneOypur;

B) ayCTCHHT.



46. Kpuctajuinyeckasi pelieTka o-;keje3a:
a) OLIK;
0) I'K;
B) ['TIV.

47. Kpuctajuinyeckasi pelieTka y-yesesa:
a) OLIK;
6) I'lK;
B) ['TIV.

48. IBTEKTHYECKASI CTPYKTYPAa CHCTEMBI KeJIe30-YIJ1epo:
a) TIepJIuT;

0) neneOypur;

B) IEMEHTHT.

49. DBTEKTOMIHASI CTPYKTYPA CHCTEMBI KeJIe30-yTIJIepoa:
a) MepIuT;

0) neneOypwr;

B) IIEMEHTHT.

50. Mexannuyeckasi cMech (IBTEKTHKA) AyCTEHUTA U IEMEHTHUTA, 00pa3yIolIascs U3 JKHIKOr0
pacniiaBa npu 1147°C u npu cogepxanuu 4,3% C:

a) nexpeOypur;

0) mepmur;

B) eppur.

51. Mexann4yeckas cMech (3BTeKTONA) heppuTa U IEMEHTHTA, 00pPa3yomasicsi U3 ayCTeHUTa
npu 727°C npu 0,8% C:

a) Jiene0ypur;

0) mepmur;

B) Tpadur.

52. Boipensiiouuiics u3 peppuTa HEMEHTHT HA3BIBACTCS:
a) IepBUYHBIM;
0) BTOpUYHBIM;
B) TPETHUYHBIM.

53. Belaensiiommiicst M3 aycTeHNTA EMEHTHT HA3BIBAETCS:
a) MepBUYHEIM;
0) BTOpUYHBIM;
B) TPETUYHBIM.

54. Beipensilouuiics U3 ;KUIKOT0 paciiiaBa eMEeHTHT Ha3bIBAETCs:
a) IepBUYHBIM;
0) BTOPUYHEIM;
B) TPETHUYHBIM.

55. CniaBbl ¢ coaep:xanueM yriepoaa oogiee 2,14%, conepaamue je1e0ypuT Ha3bIBaloOT:
a) CTajuy;

0) 4yTyHBL;

B) TEXHUYECKOE KEeJIe30.

56. CnaBbl ¢ conepxxanueM yriaepoaa ot 0,02% a0 2,14%, conep:kaiue nepjuT Ha3bIBAKOT:
a) cTany;

0) 4yryHsI,

B) TEXHHYECKOE XKEJe30.



57. CnuaBbl ¢ cogepxxanueM yriaepoaa metnee 0,02% Ha3bIBalOT:
a) cTany;

0) 4yryHbI,

B) TEXHUYECKOE KEeJIe30.

58. MakcuMajibHAasi pACTBOPUMOCTD yriepoaa B ¢peppure npu 727°C.
a) 2,14%;

6) 0,02%;

B) 4,3%.

59. MakcuMasibHasi pacTBOPUMOCTH yriiepoaa B aycrenute npu 1147°C.
a) 2,14%;

6) 0,02%;

B) 4,3%.

60. Mepaut — 3710 [...].

a) XUMHYECKOE COEJUHEHHUE XKeTe3a C yIIIepoioM;

0) TBepAbIi pacTBOP BHEAPEHHUS YTIIEPOIa B OL-IKENE3e;
B) TBEP/IBIIl pacTBOP BHEIPEHHUS YIIIepoia B y-XKemese;
T') 3BTEKTOH/] B KEJIE30yTIEPOAUCTHIX CILIABAX;

) 9BTEKTHKA B OEIBIX YyTyHaX.

61. Jlemeoyput — 3710 |[...].

a) XMMUYECKOe COCAMHEHHE JKele3a C YIIepooM;

0) TBepAbIi pacTBOP BHEAPEHHUS YTIIEPOIa B OL-)KENE3e;
B) TBEPJIbII pACTBOP BHEAPEHUS YIiepoja B y-KeJese;
T') 3BTEKTOH/] B KeJIE30yTIEPOAUCTHIX CIIABaX;

) 9BTEKTHKA B OCIBIX YyTyHAX

7.2.2 IlpumepHBIii epeveHb 3a1aHUM I pellleHUsl CTAHIaPTHBIX 32124

Teopusi U MPAaKTHKA MPOLECCOB YIIPOUHEHHUS CIJIABOB TEPMUYECKOIl, TePMOMEXaHU1eCKOM,
XHMHUKO-TEPMUYECKO0ii 00padoTKOii, 1edopMUpoBaHUEM (HAKJIEIOM)

1. IIpomecchl TEMJIOBOT0 BO3AEHCTBUS C LEIbI0 M3MEHEHMs CTPYKTYPHI H CBOICTB CILIaBa
Ha3bIBAIOTCH:
a) TepPMHUUECKOI 00pabOTKOIA;
0) MexaHu4YecKkoi 00paboTKOIA;
B) XUMHUYECKOH 00pabOTKOM.

2. OcHOBHBIE MapaMeTPhI Pe:KUMAa MPoIecca TePMUUYECKOii 00padoTKH:
a) TeMIieparypa 1 Bpems;

0) Temmiepatypa;

B) BpeM;

T') CKOPOCTh HarpeBa, TEMIeparypa, BpeMs, CKOPOCTb OXJIaXICHHUSI.

3. CTPYKTYpbI M30TEPMUYECKOT0 pacnaaa ayCTeHuTa.,
a) TIepIIuT, COPOUT, TPOOCTHT, OCHHUT;

0) heppuT, ayCTEHUT, IEMEHTHT;

B) COPOMT OTIYCKa, TPOOCTHUT OTITYCKA.

4. Tepmuyeckasi 00padoTKa, NPUBOASIIAA METAJLJ B PABHOBECHOE COCTOSIHUE HA3bIBAETCH:
a) OTXKHMT;

0) 3akanka;

B) OTITYCK.

5. Tepmuueckas 00padoTKa, GUKCHPYIOLIAS ¢ IOMOUIBIO BHICOKOH CKOPOCTH OXJIAKIEHH

HeyCTOiYHuBOe (BBICOKOTEMIIEPATYPHOE) COCTOSTHHE CTIJIABA HA3BIBAETCH:

a) OTIKUT;

0) 3akaika;



B) OTITYCK.

6. Bwuna repmMuyeckoii 00padoTKH, HEIbI0 KOTOPOTO siBjsieTcs puKcauus Npu HU3KOM
TeMIiepaType HepaBHOBECHOI'0 COCTOSIHMSA:

a) OTIKUT;

0) 3aKkanka;

B) OTITyCK.

7. Bug TepMuveckoii 00padoTKH ¢ HATPEeBOM HUKe KPUTHUYECKUX TeMIlepaTyp, BeayIuii K
pacnajay HepaBHOBECHBIX 3aKAJIOYHBIX CTPYKTYP:

a) OTXKHT;

0) 3aKkaika;

B) OTITyCK.

8. Pa3HOBMIHOCTH OT/KHIa ¢ YCKOPEHHBIM OXJIa:KIeHHEeM Ha BO3AyXe:
a) HOpMaJIr3aIlvs;

0) 3akaika;

B) OTITYCK.

9. Tepmuueckasi 00padoTKa, NPH KOTOPOii BO3SHUKAIOT 36PHUCTBIE CTPYKTYPBI.
a) U30TepMUYECcKas 3aKaka;

0) MOJTHBINA OTKHT;

B) CpeJHEeTeMIIEpaTypHBIN U BICOKOTEMIIEPAaTypHBIN OTITYCK.

10. HepaBHoOBecHBIii NepeHACHILIEHHbIIi TBePAbIil pACTBOP BHeJPEHHUSI B O-KeJ1e30:
a) MapTEHCHUT;

0) mepmur;

B) ayCTEHHT.

11. Kpucranindeckasi pelieTKa MapTeHCUTA.
a) KyOudeckas;

0) I'T1Y;

B) TETparoHaJbHas;

r) LK.

12. 3akanka ¢ BBICOKMM OTIIyCKOM, OJHOBPEMEHHO MOBBIIIAKIIAN MPOYHOCTH U MJIACTHYHOCTH
CTaJn:

a) ylIydIlIeHHe;

0) HOpMaTM3aITus;

B) CTapeHHe.

13. MuHuMAaTbHas CKOPOCTH 3aKAJIKH, MIPH KOTOPOH ayCTEHUT He pacnajaaercs Ha
(eppuTO-IEMEHTUTHYIO CMeCh M MTPeBPalIaeTCcsi B MAPTEHCHT:

a) KpUTHYeCKas;

0) mpenenpHAS;

B) ONTUMAJIbHASI.

14. CnocoGHOCTD CTATU MOBBIIATH TBEPAOCTH B pe3y/ibTaTe 3aKAJIKH.
a) 3aKaJINBaeMOCTb;

0) MPOKaTNBaEMOCTb;

B) MPOBOJIUMOCTb.

15. Xapakrepu3syeT ri1y0uHy 00pa3oBaHUsl MAPTEHCUTA B CTPYKTYpe CTAJIM MPHU 3aKajKe.
a) 3aKaJMBaEMOCTh;

0) MPOKaTMBAEMOCTb;

B) IIPOBOJIUMOCTb.



16. CtpykTypa, nojyyaemMasi Ipu 3aKajaKe YrJIepOAHCTBIX CTAJIeIi:
a) MapTCHCHUT;

0) mepnur;

B) OeiHHUT.

17. CTpyKTYpBI, IOJy4YaeMble IPH HOPMAJIU3AIUH YIJIEPOAUCTBIX CTaJIel:
a) MapTCHCUT U OCHHUT;

0) COpOUT U TPOOCTHT;

B) TIEPJINT U JIeACOyPUT.

18. CTpykTypa, nojydaemasi Ipu U30TEPMHYECKON 3aKaJIKe YIJIEPOAUCTBIX CTAJIEH:
a) MapTEHCHUT;

0) OcitHuT;

B) MEPJINT.

19. CtpykTypa, nojy4yaemasi ipH OT:KUTe YIJIEPOAUCTHIX CTAJI€li:
a) MepIuT;

0) MapTeHCHT;

B) J1e71eOypuT.

20. TemnepaTypa HU3KOTEMIIEPATYPHOI'0 OTIyCKA CTaJei
a)600°C;

6) 150-200°C;

B) 300°C.

21. CtpykTypa, 00pa3yoiascs Npu HU3KOTEMIIePATYPHOM OTIYCKe 3aKaJeHHOH CTaJIHu.
a) TPOCTUT OTILYCKa;

0) MapTEHCUT OTITyCKa;

B) COPOHUT OTITyCKa.

22. TemmepaTtypa cpeIHeTEMIIEPATYPHOT0 OTIYCKA CTAJ€ii.

a)600°C;

0) 150-200°C;

B) 350-450°C.

84. Crpykrypa, oOpa3yomasicsi IpH CpeHETEMIIEPATYPHOM OTIIyCKe 3aKaJCHHOM CTaJIH.
a) TPOCTHUT OTITYCKa,

0) MapTEHCHUT OTITYCKa;

B) COPOUT OTITyCKa.

85. TemnepaTypa BHICOKOTEMIIEPATYPHOT'0 OTITYCKA CTAJIEIH.
a)300°C;

6) 150-200°C;

B) 550-680 °C.

86. CTpykTypa, 00pa3yomascsi NIpU BLICOKOTEMIIEPATYPHOM OTILYyCKe 3aKAJEHHOI cTAJIH.
a) TPOCTUT OTITYCKa,

0) MapTEHCHUT OTITYCKa;

B) COPOHUT OTITyCKa

87. Bua ornycka 3aKajIeHHBIX CTaJjeil, TP KOTOPOM MaTepHasl NpuodpeTaeT HauOOIbIIYI0
NJIACTHYHOCTD.
a) HU3KOTEeMIIePaTyPHBIN;
0) cpeaHeTeMIIEpATYPHBIIA;
B) BBEICOKOTEMITEPATYPHBIH.

88. IIpouecc 1npPpy3Mo0HHOr0 HACHIIEHHS IOBEPXHOCTHOT'O CJI0SI CTAJIH YIJIEPOJAOM
a) IIEMEHTAIIHS;



0) HUTPOIICMECHTAIIVS;
B) a30THPOBAHHE.

89. Mpomuecc M ¢y3nOHHOT0 HACHIIIEHHS TIOBEPXHOCTHOTO CJIOSI CTAJIH a30TOM:
a) IIeMEHTAIIHS;

0) HUTPOIICMECHTAIIHS,;

B) a30THPOBAHHUE;

T') IIHaHUPOBAHME.

90. ITpouecc nud¢y3nOHHOT0 HACHILIEHUSI IOBEPXHOCTHOI'O CJI0SI CTAJIH OJHOBPEMEHHO 230TOM
H yIJ1epoJAoM B Ia3oBoi cpene:

a) IIEMEHTAIIHS;

0) HUTPOIICMEHTAIHS;

B) a30THPOBAHHUE;

T') IIHaHUPOBAHME.

91. [Ipouecc COBMECTHOTO HACHILIEHUSI MOBEPXHOCTH CTAJIM YIJIEPOOM H 230TOM B
PACILIABJEHHBIX IMAHUCTHIX COJISX:

a) IICMEHTAIIHS;

0) HUTPOIICMEHTAIHS;

B) a30THPOBAHUE;

T') IUaHUPOBAHUE.

92. [Ipouecc HACHIEHUS] TOBEPXHOCTHOTO CJIOS CTAJIU AJIIOMUHHEM:
a) aTUTHUPOBAHHUE;

0) XpoMHUpOBaHHE;

B) IIMHKOBaHUE;

T') CWIMLIPOBAHUE;

1) bopupoBaHHe.

93. Ilpouecc HACBINIEHUSI TOBEPXHOCTHOTO CJI0SI CTAJIM XPOMOM:
a) aTUTUPOBAHHUE;

0) XpoMHpOBaHHE;

B) IIMHKOBAHWC;

T') CHIMLIPOBaHUE;

1) bopupoBaHHe.

94. TIpouecc HACHIIIEHHS] MOBEPXHOCTHOTO CJI0S CTAJIH IIMHKOM:
a) aTUTUPOBAHHUE;

0) XpoMHUpOBaHHUE;

B) IIMHKOBaHUE;

T) CUJINIMPOBAHNUE;

1) bopupoBaHue.

95. Ilpomuecc HACBINIEHUSI IOBEPXHOCTHOTO CJI0SI CTAJIM KPEeMHUEM:
a) aJTUTUPOBAHUE;

0) XpOMHUpPOBaHHUE;

B) IIMHKOBaHUE;

T) CUJINIMPOBAHNUE;

1) bopupoBaHue.

96. Ilpouecc HACBINIEHUsI TOBEPXHOCTHOTO CJIOSI CTAJIN GOpoMm:
a) AIMTHPOBAHUE;

0) XpOMHUpPOBaHHUE;

B) IIMHKOBAHWC;

T') CHUINIIAPOBAHHUE;

1) GopupoBaHHUE.



KoHceTpyknoHHbBIE MaTepHaIbI
97. Knaccudukamust crajiei no HasHa4eHHIO.
a) OOBIKHOBEHHOT'O Ka4€CTBa, KAUECTBEHHBIC, BRICOKOKAUECTBEHHBIE M 0COOOBBICOKOKAYCCTBCHHEIC,
0) KOHCTPYKITHOHHBIC, HHCTPYMEHTAJIbHBIC, CIICIIUATBHOTO Ha3HAUCHUS;
B) CIIOKOIHBIE, ITOYCIIOKOIHBIE, KUTISIIINE
T) HA3KO-, CPE/THE- H BEICOKOYTJIEPOIUCTHIE
1) TO3BTEKTOUIHBIC, IBTCKTOUIHBIE, 3a3BTCKTOUTHEIC
€) YIIIepOANCTHIE U JISTHPOBAHHEIE

98. Knaccupukamnust crajeii mo XAMIIECKOMY COCTABY.

a) OOBIKHOBEHHOT'O Ka4€CTBa, KAYECTBEHHBIC, BRICOKOKAUYECTBEHHBIE M 0COOOBBICOKOKAYCCTBCHHEIC,
0) KOHCTPYKIIMOHHBIC, HHCTPYMEHTAJIbHBIE, CIICIUALHOTO HA3HAYCHUS;

B) CIIOKOMHBIE, IMOJTYCIIOKOHHBIC, KUIISIIIUES

T') HA3KO-, CPEJIHE- H BEICOKOYTJICPOIUCTHIC

1) TO3BTEKTOHUTHBIC, DBTEKTOH/THBIE, 3a9BTEKTOUTHBIC

€) YIJIepPOAMCTHIE H JICTHPOBAHHEIC.

99. Knaccudukamnus crajeii mo cTpykrype.

a) OOBIKHOBEHHOT'O Ka4eCTBa, KaUeCTBECHHbIE, BBICOKOKAUECTBEHHBIE H 0COOOBBICOKOKAUECTBCHHBIC;
0) KOHCTPYKIIMOHHBIE, MHCTPYMEHTAJIbHEIC, CIIEIUATFHOTO Ha3HAUYCHUS,

B) CIIOKOIHBIE, MOIYCIIOKOIHBIE, KUITSIIHE

T') HU3KO-, CPEJIHE- ¥ BEICOKOYTJIEPOAUCThIE

1) TO3BTEKTOUTHBIE, IBTEKTOHU/IHEIE, 3a9BTEKTOHTHEIE

€) yIIIepOANCTHIE U JIETHPOBAHHEIC

100. Knaccuduxanus crajieil mo Ka4ecTBy.
a) OOBIKHOBEHHOI'O Ka4€CTBa, KAUECTBEHHBIC, BRICOKOKAUYECTBEHHBIE M 0COOOBBICOKOKAYECTBCHHEIC,
6) KOHCTPYKIIMOHHBIC, MHCTPYMCHTAJIbHBLIC, CIICHUAJIBHOI'O HA3HAYCHU,
B) CITIOKOWHBIE, MOTYCIOKOWHBIC, KUIISIIHE
T') HU3KO-, CPEJIHE- U BHICOKOYTJICPOIUCTHIC
,Z[) JOOBTCKTOUAHBIC, OBTCKTOUAHBIC, 3a3BTCKTOUIHBIC
€) yIIIepPOANCTHIE U JICTHPOBAHHBIC

101. Kaaccudukamnus crajeil CTaJH MO CTeNeHH PACKUCTEHHUS.
a) OOBIKHOBEHHOT'O Ka4eCTBa, KaUeCTBEHHbIE, BBICOKOKAYEeCTBEHHBIE 1 0COOOBBICOKOKAUECTBEHHBIE;
0) KOHCTPYKLIMOHHbIE, HTHCTPYMEHTAJIbHbIE, CIIELUAIEHOTO Ha3HAYCHUS;
B) CIIOKOIHBIE, MOIYCIIOKOIHBIE, KUITSIIHE
T') HU3KO-, CpeJIHE- U BBICOKOYTJIEPOIUCThIE
1) TO3BTEKTOUIHBIE, IBTEKTOUIHBIE, 3a9BTEKTONTHBIE
€) yIJIepOAUCThIE U JIETUPOBAaHHbIE

102. MapkupoOBKa yIJepOAUCTbIX cTajell 00bIKHOBEHHOI0 KayecTBa.
a) Cr;
0) OykBoi#i Y U IBy3HAYHOH MU(POi ToCTE;
B) OykBamu DIl B KOHIIE MapKu

103. IIpumMep MapKHPOBKH YIJIEPOAUCTHIX KaUueCTBEHHBIX CTajIei.
a) Crécm;
0) 40;
B) [1IX15;
r) YI0A
104. W3penms, M3roTaBJnMBaeMble W3 cTajieil Mmapok 65, 70.
a) M3/IeJVsl, N3TOTaBIMBAEMbIe TITyOOKOH BBITSKKOM;
0) MPy>XUHBI, PECCOPHI;
B) HEOTBETCTBEHHBIE AJIEMEHTHI CBAPHBIX KOHCTPYKIIUHA;
) IIEMEHTYEMBbIC U3JICITUSL.



105. ABTOMAaTHBIE CTAJIH — ITO [...].
a) CTaimW, TNpeJAHa3HAYCHHBIE [JI W3TOTOBJICHUS TMPYXHUH, paboTalOmMUX B aBTOMAaTHYECKHUX
YCTPOMCTBAX;

0) cTayu, ITUTEIHLHO PA0OTAIOIUE ITPH IUKJIOBOM 3HAKOIICPEMEHHOM HArpyKCHHU;

B) CTalli C YJIyd4IIeHHOW 00pabaThIiBa€MOCTH pe3aHHeM, WMEIOIINE MMOBBIIIEHHOE COACPKAHUE CePhl
VI JIOTIOJTHUTENFHO JIETHPOBAHHBIE CBUHIIOM, CETICHOM HITH KaJIbIIHEM.

106. IIpumep MApKHPOBKH aBTOMATHBIX CTAJIEH.
a) Al2;
0) 30XMA;
B) AllL;
r) AK4

107. BykBoii «C» B aBTOMaTHBIX CTAJIAX 0003HAYaeTcH |...].
a) yraepo;
0) cepa;
B) CBUHEII;
T) KpeMHUit

108. Cepy B aBTOMaTHBIE CTAJIU 100aBJISIOT |[...].
a) JUIsl YIy4LICHUS] CBAPHBAEMOCTH;
0) JUTA IOBBIIICHHS TTPOYHOCTH;
B) 7S yIydIleHUs] 00pabaThIBaeMOCTH pe3aHUEM;
F) JUIA IIOBBIIICHUA ITJIACTHYHOCTH

109. IIpmMep MapKUPOBKH IAPUKOMOANIAITHUKOBBIX CTAJIEI.
a) 30XMA;
0) 40;
B) LIIX15;
r) Y10A;
o) 12X17

110. IIpumMep MaAapKHUPOBKH YIJIEePOAUCTHIX HHCTPYMEHTAJIBHBIX CTAJIEH.
a) 30XMA;
0) 40;
B) LIIX15;
r) V10A;
o) 12X17

7.2.3 TlpumepHblii NepeyeHb 3aJaHNUI JAJs pellleHns] MPUKJIATHBIX 32124
1. .®du3nyeckasi CyIIHOCTH NMpoLecca CBAPKH.
a) TEXHOJIOTHYCCKHI nmpouecc IOJYUCHUSA HEPa3bCMHBIX COG,I[I/IHGHI/Iﬁ mIyTéM COBMCECTHOT'O
TUTACTUYECKOTO Ae(POPMHUPOBAHNS COETUHAEMBIX YacTeH;
0) mporecc ToOMydeHUS] HEPa3beMHBIX COCIMHEHWH IMyTEM pAacCIUIaBICHHS KPOMOK CBapHBaEMBIX
I/I3}_ICJ'II/II\/'I u HOCJ'IC,Z[YIOH.ICf/i KPpUCTAJUIN3Aal U JXUAKOTI0 MCTaJlJIa,
B) TIPOIIECC MOYICHHS HEPA3hEMHBIX COCTUHEHUH TTOCPEACTBOM YCTAHOBICHIS MEKAaTOMHBIX CBSI3EH
MEX]y COSIMHSIEMBIMH YacTSIMU TIPH HATPEBAHUU | (MJIH) TUIACTHYECKOM Jie(OpMUPOBAHUH.

2. Tepmoaunamuyeckoe ornpeaesaeHue Mpouecca CBapKHu.

a) TPOIECC TOIYYCHUS MOHOJHMTHOTO COEIWHEHUS MaTepHajoB IyTeM TEPMOJIUHAMUYECKU
HEOOpaTHUMOT0 NMPEBPALICHHUS TEIUIOBOH M (MJIH) MEXaHUYECKOI SHEPTUH U BEIIECTBA B CTHIKE;

0) mpouecc MOMyYeHUS MOHOJMTHOIO COCIUHEHHUsS IyTEM MpEeBpaIleHHUs TEMJIOBOM SHEPruu U
BEIIECTBA B DHEPTHUIO CHJI MEKaTOMHOTO B3aHMO/ICHCTBUS B CTHIKE;

B) IPOLIECC MOMYYEHHS] MOHOJUTHOTO COEAMHEHHUS IyTeM INPEBpAIeHUs] MEXaHUIECKOU SHEPTrHuu U
TUTACTHYECKOTO Ie()OPMHUPOBAHUS B SHEPTHIO CHUIJI MEKaTOMHOTO B3aMMOJICHCTBUS B CTHIKE.

3. duznueckne NMPU3HAKH, XaPAKTCPU3YIOIIHE OCYILHECCTBJICHUSA IPpoLecca CBapKu.



a) TepMHuUYeCKHe (TEIUIOBEIE) MPOTIECCH HarpeBa U TUIABJICHHUS,
0) MexXaHWYIECKHE TTPOIIECCHI, CO3/A0IINE JABICHHE IIPH CBAPKE;
B) TEPMHUYECKHE MIPOIECCHI, MEXaHHUYECKHUE MPOIISCChI, TEPMOMEXaHUUECKUE TPOIISCCHI.

4, Knaccuduramusi MPoieccoB CBAPKHU M0 (Pu3MUeCKUM MPU3HAKAM.
a) JIEKTPOAYTOBas CBapKa;

0) cBapka 0e3 JaBJICHUS TUIABJICHUEM;

B) cBapka 0e3 JaBJIcHUS IUIABIICHUEM U CBapKa JaBJICHHCM.

5.Cnoco0bI cBapKH MIaBJIeHUEM.

a) IyroBasi, AJIEKTPOIILUIAKOBasl, Ta30IPeCCoBasi, TCPMUTHAS, KOHTaKTHasl, ra30Basi;

0) myroBas, TUTa3MEHHAs, YIBTPA3BYKOBas, ra30Basi, B3pbIBOM, AU Py3noHHAS;

B) JyroBas, OJJICKTPOHHO-Ty4YeBas, Ja3epHas, BaHHAs, Ta30Bas, TEPMHUTHAas, CBETOBas,
3JIEKTPOIILIAKOBAsL.

6.0CHOBHbBIE XaPAKTEPUCTHKHU TeNJIOBbIX CBAPOYHBIX HCTOYHUKOB.

a) monHas u 3(QeKkTHBHAS MOIIHOCTh, paclpeiciicHUEe TEIIOBOIO IIOTOKAa JHEPIMU U ee
KOHLIEHTPALHsL, PEXXUM pabOThl HCTOYHUKA (KPATKOBPEMEHHBIH, HEIPEPBIBHBIN, UMITYJIbCHBIN);

0) momHas W A(PQEeKTUBHAS MOIIHOCTh, TEeMIepaTypa B KCTOYHHKE TeIUId, BEIUYMHA TOKa U
HanpsDKEHUE IEKTPUIECKON TyTH;

B) momHas u SPQPEKTHBHAS MOIIHOCTh, paclpeleiieHHe TEIIOBOrO0 MOTOKA SHEPTMU M ee
koHueHTpauus, KI1/1 uctounuxa.

7. TepMuvecKuid UKJI PH CBapKe.

a) I3MEHEHNE TEMIIePaTyphl B TAHHOW TOYKE CBAPUBAEMOTO TEa BO BPEMEHHU;
0) M3MEHEHHUE TeMIIEPATyPHI IO OCH IBUKEHHUS NCTOYHUKOB TEIUIA;

B) U3MECHEHHE TEMIIEPATypPHI 1O JIMHUH CILIABICHUS.

8.0cHOBHbIE XapaKTePHUCTUKU TEPMUYECKOT0 IMKJIA TPH CBapKe.

a) MakcMMallbHasi TeMIlepaTrypa HarpeBa Tella B JaHHOW TOYKe, BpeMsl MpeObIBaHUS MeTaslia BBIIIC
3aJJaHHON TeMIIepaTypbl, CKOPOCTh HarPeBa U CKOPOCTh OXJIAXKACHUS B 33JJaHHOM TOUKE;

0) MakcHUMalbHas TeMIIepaTypa Harpesa Tela B 33JaHHOH TOUKe, MaKCUMaITbHAs TEMIIepaTypa HarpeBa
B CBapOYHOH BaHHE, CKOPOCTh OXJIKIACHUS MIPHU TEMIIEpaType MPEeBpaIleHns ayCTEeHUTa B MAPTEHCHUT;
B) CKOpOCTh HarpeBa M CKOPOCTh OXJaXKJEHHS B 33JaHHOIM TOUYKE CBapHWBAaEMOM 3arOTOBKH, BpeMs
npeObIBaHKS METAIlIa BEIIIE 33JJaHHON TeMITEpaTyphbl.

9.HanmiaBka.

a) HaHEeCEHHEe MOCPEACTBOM CBAPKHU TUIABIIEHUEM CITOSI METAJIIa HA TIOBEPXHOCTD M3JIEIIHS;

0) HaHeceHHEe TMOBEPXHOCTHOTO CJIOS MeTajla Ha W3JIEJIMe SJIEKTPOIYrOBOM CBApKOW MOKPHITHIMU
JIEKTPOIAMHU;

B) CO3/IaHHME MOBEPXHOCTHOIO CJI0S METAJlIa ITyTEM IIIa3MEHHOTO OIUIABIEHHUS M3,

10.CBapounasi 3jieKTpu4ecKast 1yra.

a) YCTOMYMBBIN OJNEKTPUUECKHH pa3psa B CHIBHO HMOHHU3WPOBAHHOM CMECH Ta30B W IapoB
CBAapUBAaeMbIX METAIOB, OOYCIOBJIECHHBIH MPOTEKAaHHEM DJEKTPUUYECKOTO TOKa  MEXAY
IEKTPONPOBOAHBIMH TEIAMH;

6) mpomecc 00pa3oBaHHA MOHOB W DJIEKTPOHOB B MPOMEXKYTKE MEXKIY DJEKTPOAAMH, K KOTOPBIM
MOJIBOANTCS HATIPSIKECHHE;

B) MpoLEecC NPOTEKaHUA MOCTOSHHOTO 3JEKTPHUYECKOT0 TOKa MEXKIY METATMUYECKHUMHU JIEKTPOJaMu
MIPH MPHUIIOKEHUH K HUM Pa3HOCTH IMOTEHIINAJIOB.

11.Mpu3naku kiaccupuKamuu CBapHbIX IYT.

a) 1o cpefie, B KOTOPOH MPOUCXOIUT AYTOBOW paspsi, 0 POAY NPUMEHSIEMOT0 3JIEKTPHYECKOTO TOKa,
0) 1o TUMY 2JIEKTPOaa, IO IITUTEIHHOCTH TOPEHHUS, 110 XapaKTePy BO3ACHCTBUS Ha 00padaThIBaEMyIO
MOBEPXHOCTH — MPSIMOE MIJIM KOCBEHHOE BO3JICHCTBHCE;

B) 110 cpelie, B KOTOPOI MPOUCXOOUT AYTOBON paspsil, MO poay HPUMEHIEMOTO dIIEKTPUIECKOTO TOKA,
MO THITY 3JIEKTPOJa, TIO JUIMTSILHOCTH TOPEHHS, 10 XapaKTepy BO3ACUCTBHS Ha 00pabaThIBaeMyIO



IMOBEPXHOCTH — IPAMOC UIIM KOCBECHHOC BO3/ICCTBHE.

12.CtaTuyeckasi BOJbTaMIePHAsl XapaAKTEePUCTHKA CBAPOYHOIi AyTH.

a) 3aBUCUMOCTb HANpPsDKEHHUS AYTH OT CONPOTUBIICHUS B JYTOBOM IIPOMEXKYTKE;

0) 3aBUCHMOCTb HAIIPSDKEHUS TyTH OT CHJIBI CBAPOYHOTO TOKA,;

B) 3aBHCUMOCTb HAIPSDKEHUS Ty [IPU IIOCTOSHHOM €€ JUIMHE OT CHJIbI CBAPOYHOIO TOKA.

13. XapakTepHble 00J1aCTH BOJbLTAMIIEPHOIi XapaKTEPUCTHKH 3JJIEKTPUUYECKOl Iyrd mnpu
YBeJIHYEHUH TOKA.

a) TOJIBKO TMaJlarolas XapakTepPUCTUKA, T.€. IPU POCTE TOKA HAIIPSDKECHUE B JIyre MalacT;

0) ayeKkTpuyecKas Jyra UMeeT 00JIACTH TOJILKO C KECTKOW U BO3PACTAOIIEH XapaKTePUCTHKAMH;

B) BO3MOXXHO HaJIM9HE 00JIacTel ¢ TaIaroIIei, )KECTKOW B BO3pacTalomeil XapaKTepHUCTHKAMH.

14.MomHOCTH AJIEKTPHIECKOM TYyTH ONpeaeIaeTCs.

a) BETMYMHOM TOKA IyTH;

0) BeTMYMHOW HATIPSHKEHUSI TyTH;

B) MMPOU3BCACHUCM BCJIMYNHBI TOKA HAa BEJIMYUHY HAIIPAKCHUA TYT'U.

15.J11aBy1eHHE JIEKTPOTHOTO METAJJIA MIPH YIEKTPOAYTOBOH CBapKe 00yCJIOBJIEHO:

a) TETIOM DJICKTPUYECKOW IyTH, BBIIEISIEMBIM B IPUAIEKTPOAHON O0JIACTH;

0) TeryoM, BBIJICNISIEMBIM B CTOJIOE SJICKTPUYECKON JIyTH;

B) TEIUIOM, BBIIEISIEMBIM Ha BBUIETE 3JEKTpona (yJacTKe OT TOKOIOJBOJAA IO TOPIA TUIABSIIErOCs
3JIEKTPO/Ia) 3a CUET MPOXOKACHUS AIEKTPHUUECKOTO TOKA;

T) TEIJIOM 3JIEKTPHUYECKOH JyTH, BBIACISEMBIM B IPUAIICKTPOTHON 00NACTH, TETJIOM, BBIAEISEMBIM B
CTONOE IEKTPUIECKON AYTH, TEIUIOM, BBIJEIIEMbIM Ha BBUIETE AIIEKTPO/A (YIaCTKE OT TOKOTIOIBOIA
JIO TOpIIA TIABAIIETOCS JIEKTPO/IA) 3 CUET MPOXOKIESHUS SIEKTPUIECKOTO TOKA.

16.I11aBIeHHE OCHOBHOTO (CBAPMBAEMOI0) METAJLJIa 00YCJIOBJIEHO:

a) BBIJICTICHUEM TeIUIa B aKTUBHOM TISITHE TyTH (Ha TIOBEPXHOCTH U3JIEIHSA);

0) BBIJETICHHEM TEIUIA B CTOJI0E IyTH;

B) BBIZCIICHUEM TCILJIa B aKTUBHOM IIAATHE AYT'U (Ha TMMOBEPXHOCTHU I/I3):[GJ'II/I$I) 1 BBIJACJIICHUEM TCIJIa B
CTONOE AYTH.

17.1lepeHoc kameab MKMAKOTO MeTalja, oOpa3ylomIuxcsi NpPH IUIaBJEHMH 3JJeKTpPoAa B
CBAPOYHYI0 BAHHY, 00YCJIOBJICH:

a) CHJION TSDKECTH;

0) MeKTPOMarHUTHBIMH CHUJIaMH{, BO3HUKAIOIIMMHU MIPU MPOTEKAaHUH TOKA B JIyTE;

B) CHJIOM ITOBEPXHOCTHOT'O HATSKEHUS;

') CWJIaMH PEaKLUH N1apOB METa/lIa, BHIACISIIOIIMMHUCS U3 PacIIaBICHHOIO METajlla Karuiy;

II) CHUJION TSDKECTH, 3JIEKTPOMAarHUTHBIMM CHJIAMH, BO3HMKAIOIIMMHU TMPU MPOTEKAaHWH TOKa B JAYyTeE,
CHJION TIOBEPXHOCTHOTO HATSDKEHHUS, CWJIAMH pEakIi TapoB MeTajlla, BBIACISIOUIIMUCT U3
pacIIaBIEHHOTO METasla KaIulH.

18.Pa3HOBHAHOCTH NPOCTPAHCTBEHHBLIX TMOJOKEHUI, TPH KOTOPBHIX BBIMOJHAIOTCH IIBbI
CBAPHBIX COCANHEHMI IPH CBapKe.

a) HIOKHEE U BEPTHKAJIBHOE;

0) BepTUKAIbHOE U TOPU30HTAIBLHOE;

B) TIOTOJIOYHOE;

T') HIDJKHEE, BEPTUKAIbHOE, TOPU30HTAIBHOE, IIOTOJIOYHOE.

19.Cunipl, JeMCTBYIOLIHE HA JKHAKMI MeTANJ CBapo4YHOii BaHHBI W ompeesiiolue
(¢opmMupoBanne reoMeTpUN CBAPOYHOTO MIBA.

a) CHJIa TSKECTH;

0) maBieHHUE UCTOYHUKA TEIIOTHI;

B) CHJIa IOBEPXHOCTHOTO HATSKCHUS;

T) CHJIa TSKECTH, TaBICHUE UCTOYHHUKA TEIUIOTHI, CIJIA ITOBEPXHOCTHOTO HATSKCHUSI.



20.Kpucrajaauzanus cBapoYHOii BAHHBI NPHU CBapKe IUIaBJIEHHEM HAYHHAETCS:

a) OT MEJIKOMCIIEPCHBIX TYTOTUIABKUX YaCTHUIl, HAXOAAIIUXCS B KUIKOM METAJIJIC CBAPOYHON BaHHEI;
0) OT JIONIOJTHUTEIBHBIX [IEHTPOB KPUCTAJUIM3AINY, BBOJUMBIX B CBAPOYHYIO BaHHY M3 IPUCAJTOYHOTO
METaja;

B) OT YaCTUYHO OTUIABJICHHBIX 3¢pPE€H OCHOBHOT'O CBAPHUBAEMOTO METAIIIA.

21.MeTtajayprudeckue npoueccol (peakiuuu) Npu cBapKe IUIaBjieHNeM BKIIOYAIOT B cedsi:
a) B3aMMO/JICHCTBUE PACIUIaBICHHOTO METala ¢ Ta3aMy;

0) B3aMOCHCTBHE paCIIaBICHHOTO METaJlIa CO IIJIaKaMH;

B) B3aMMOJICHCTBUE pacIJIaBJICHHOT0 METajjla C Ta3aMH U IITaKaMHU.

22.XuMUYeCKHUi COCTAB METAJJIA IBA MPH CBapKe MJIaBJIeHHEM ONpe/iesieTcs:

a) XUMUYECKHM COCTaBOM M JIOJICH y4acTHsi OCHOBHOTO (CBapHMBacMOro) Merauia B (hOpMHpPOBaHUU
1IBa;

0) XMMHYECKUM COCTaBOM U JIOJIEH y4acTHS AIIEKTPOTHOTO MeTallia B (GOPMHUPOBAHWH IIIBA;

B) pEaKIMsIMU B3aMMOJICHCTBHUS PACIUIaBIICHHOTO METAJlIA C Fa3aMHy U [IIAaKaMHU;

I') XUMHUYECKHMM COCTAaBOM M JOJ€H y4acTHs OCHOBHOI'O (CBapHMBAeMOI0) MeTallia, JICKTPOIHOTO
MeTamia B (hOPMHUPOBAHUHM I1IBA, PEAKIMSAMHU B3aHMMOJICHCTBHUS PACIIABICHHOTO MeTajia ¢ ra3aMu 1
[IJTAKaAMH.

23.0cHOBHbBIE Ta3bl, B3aMMOAEHCTBYIONIHE € KUIAKHM METAJJIOM MNPH 3JeKTPOAYrOBOH H
ra3oBoii cBapke.

a) KUCIIOPO/I, a30T, TeJIHIA;

0) KHCII0PO/I, BOJIOPO/I, apTOH;

B) KHCJIOPOJ, a30T, BOJOPO/I.

24.XapakTepHble THIBI METALUIYPrudecKUX peaKkuuii B3auMoAeiiCTBHSI MeTa/Ia €O LIJIAKaMH
NMpH CBapKe MJIaBJeHHEM.

a) peaxIMy repepacipeaeeHus SJIEMEHTOB MEK/Ty METAIUIOM U [ITAKOM,

peaxIys B3auMOJICHCTBHS MeTaJlla ¢ BOAOPOIOM;

0) peakiuy 3aMelleHHs, T.€. BHITECHEHHS W3 IUIaka B MeTayl (MM HaoOOpOT) OIHOTO 3JEMEHTa
JPYTHM, HayTJIepOKMBaHUE METAILIA U3 [IJIaKa;

B) PEaKIMU Nepepacipe/ieieHHs JIEMEHTOB MEXIY METAIUIOM U IIUIAKOM, PEaKIMH 3aMeIeHHUs, T.€.
BBITECHEHUS M3 [IJIaKa B METAJUT (M HA000POT) OZHOTO AJIEMEHTA JIPYTHM.

25.XapakTepHble 30HbI, ONpele/sIolie CTPOeHHE CBAPHOI0 COeNHEHMUSI:

a) IIOB U OCHOBHOW MeTaJlT;

0) 110B, 30HA CIUIABJIEHUS, 30HA TEPMHUECKOTO BIMSHUS MM OKOJIOIIOBHAS 30HAa, OCHOBHOW METAJLI;
B) IIIOB, 30HA CIUIABJICHUS, 30HA 3aKaJKH, 30Ha MEPEKPUCTAIITU3AINY, 30Ha TEPMHUUECKOTO BIUSHUA,
OCHOBHOW M€TaJlI.

26.XapakTepHble YYACTKH 30Hbl TEPMHYECKOr0 BJIMSHUS HJIM OKOJOLIOBHOH 30HBI CBApPHBIX
COeJUHEHUH YIIIepOAUCTBIX CTaJIeil:

a) y4acTOK II€perpeBa, yuaCTOK HOpPMaJM3allii, Y4aCTOK HEIOJIHOM MepeKpUCTaIUIM3aLUM, Y4aCTOK
PEKpHUCTAININ3ALUH, YIaCTOK CHHEIIOMKOCTH;

0) y4YaCTOK pacIUIaBICHHOI'O MeTajula, YYacTOK HEMOJHOTO  pacIUIaBlIEHHs, y4YacTOK
MEPEeKPUCTAIIN3AINK, YYaCTOK  HEMONHOW  TEepeKpPUCTAUIM3alMH, YYacTOK CTapeHuss u
PEKpUCTAIIIN3ALMH, OCHOBHON MeTaJl;

B) MeTa/yl 1IBa, YYacTOK HEMOJHOrO paCIIaBJIeHHs, Y4YacTOK IIeperpeBa, yd4acTOK
HEePEeKPUCTAIUIN3ALIUI, OCHOBHOM MeTaJll.

27.CBapuBaeMoCTh KaK CBOHCTBO MATEPHAJIOB.

a) crocoOHOCTh 00Pa30BBIBATH HEPA3hEMHBIE COSANHEHNS MaTepranoB O0e3 TPEIUH U 10p;

0) CBOICTBO MaTepHAIOB WM COUCTAHHS MAaTEPHAIOB 00PAa30BBIBATE IIPU YCTAHOBICHHOI TEXHOJIOTHU
CBAapKH COEAMHEHHUE, OTBEYAIoIIee TPeOOBaHUIM, 00YCIOBICHHBIM KOHCTPYKINEH M AKCILTyaTaluei
W3ICTHS;

B) CIIOCOOHOCTH MaTEpPHAIOB 00PA30BBIBATh HEPA3hEMHBIC COSANHEHUS C OJJMHAKOBBIM XHMHUYECKUM



COCTaBOM B IIBC 1 OCHOBHOM MCTAJIJIC.

28. CBapouHble MaTepHAaJIbl JJIsA PYYHOIi 2J1eKTPOIYroBoOii CBApKH.
a) cBapoYHas MPOBOJIOKA, ()IFOC;

0) cBapovHAs MPOBOJIOKA;

B) DJICKTPOIBI.

29.BemiecTBa, BXOAsIIIHE B COCTAB MOKPBITHS JIEKTPOAOB, pa3jaraioiiecsi Mpu HarpeBe u
o0pa3ywinue ra3oByl aTMocgepy, NpensiTCTBYIONIYI0 MPOHMKHOBEHHIO KHCJIOPOAa M a30Ta
BO3/lyXa B YTy U CBAPOYHYI0 BAHHY.

a) UTaKo00pa3yIue;

0) nerupytomnme;

B) CTaOMIM3HUPYIOLIKE;

r) razoodpasymoiuiue.

30.BemnrecTBa, BXOAMIIINE B COCTAB MOKPBITHS 3JIEKTPOI0B, 00/1er4aimue HOHU3AIMIO B yre U
YBeJINYUBAKIIHE HHTEHCHBHOCTH €€ TOPEeHMsI.

a) MUTaKoo0pa3yoIue;

0) nerupytomue;

B) CTaOWJIM3HUPYIOIIIHE;

T') ra3000pa3yrolue.

7.2.4 TlpumepHblii nepevyeHb BONPOCOB /JIsl MOATOTOBKH K 3a4eTy

1. ATOMHO-KPUCTaNIMYECKOE CTPOCHHE METAJIJIOB U CIUIABOB.
2. TUIBI MEXaTOMHBIX CBSI3€EH.

12.
13.
14.
15.

16.

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

24.
25.
26.

Kpucranmuieckoe cTpoeHre METaUIOB. THIIBI KPUCTAIUTMYECKUX PEUIETOK.

JedeKTbl KpucTaluIMYeCKON PeIIeTKH.

Bnusinue neekToB KpUCTAJIIOB Ha CBOMCTBA METAIIJIOB.

TepMoarHAMUYECKHE OCHOBBI TIPIECCa KPUCTAILTH3AIHH.

®opma kpuctamioB. CTpoeHHE METAUNINYECKOTO CIUTKA.

®a3bl ¥ CTPYKTYPHI B METAUTHYECKUX CIUIaBaX.

CBoiicTBa METAJIOB U CIIABOB.

KommonenTsl. @a3bl ¥ CTPYKTYpHBIE COCTABIISIFOIINE CHCTEMBI JKEJIe30 - Yriiepo1 (IEMEHTHT).
Jluarpamma cocTOsTHUS XkKele30 - yriiepoa (eMeHTuT). [lpespatienus B
KENe30yTIEPOAUCTHIX CIUTaBaX MPH HATPEBE U OXJIAXKICHHUH.

BausiHue yrieposa u MoCTOSHHBIX TPUMECEH Ha CTPYKTYpY U CBOWCTBA CTaJeH.
Jlerupyromue 31eMEHTHI B CTaJIH U MX BIMSHUE HAa CBOWCTBA.

Knaccugukarus v Bl TepMUUECKOH 00pabOTKH.

[IpeBpamenus nmpu Harpese ctaneit. OOpazoBanue aycteHuTa. PocT 3epHa aycTeHuTa npu
Harpese.

[IpeBpameHus mepeoxaaxaeHHoro aycTeHnTa. [IpeBpanieHus ayCTeHnTa IPH HENpPEePHIBHOM
OXJIaX/IeHUH. BiusiHue yriiepoaa u IErHpYIOUIMX 3JIEMEHTOB Ha pacra/l MepeoxJIaxIeHHOTO
ayCTCHHTA.

Orxwr | u Il pona.

3akanka craiu. CrnocoObl 3aKajKu.

Ortnyck cranu.

Knaccudukanus cranei.

YraepoaucTsie KOHCTPYKIIMOHHBIE CTaH.

KoHCTpYKIIMOHHBIE JIETHPOBAHHBIE CTAIH JISI MAIIMHOCTPOSHHSL.

WNHcTpyMmeHTanbHbIe cTanu U criaBbl. Kiaccudukanus u TpeOoBaHus, NpeabsIBIseMble K
MHCTPYMEHTAJIBHBIM CTaJISIM.

Knaccugukarus, MapkipoBKa 1 001aCTH IPUMEHEHUS YyT'YHOB.

Knaccugukarus 1 MapKupoBKa LIBETHBIX METAJUIOB U CILIABOB.

Hewmerannuueckue marepuansl. VX mpuMeHeHuUe Ui U3TOTOBICHHS JIeTajel CTPOUTEIBHOTO



Ha3HAuCHMUSL.

27. ®usndeckasi CyIHOCTh MOJYYCHHS CBAPHOTO COSAUHEHHUS 1 KJIaCCU(PUKAIHS CTIOCOOO0B CBapt

28. Nyrosas cBapka. CymHocTb npouecca. Buabl cBapku. DIeKTpUUeCKUe U TETJIOBbIE CBOWCTBA
nyru. CraTuueckast XapakTepuCTHKa 1yTH.

29. VcTOYHMKH CBapOYHOTO TOKA, TPEOOBAHUS K HICTOYHMKAM TOKA M UX BHEIIHUE
XapakTepUCTUKH. VICTOYHUKH TOCTOSIHHOTO TOKa, IEPEMEHHOI'0, X IPEUMYLIECTBA U
HEJ0CTaTKH.

30. Pyunas nyroBasi cBapka MOKPBITBIMH 3J€KTpogamu. Cxema nporecca. DIeKTPObl,
HA3HA4YCHHE U COCTaB MOKphITUH. Kimaccudukammst 31eKTpoaoB.

31. Aptromaruueckas cBapka nmoxa ¢urocom. CymHocTs mporecca. OcoOeHHOCTH
aBTOMATUYECKOM cBapku 1o cpaBHeHuto ¢ PLIC.

32. Capka B aTMocdepe 3aluTHbIX ra3oB. CyIHOCTh MpoLEcca U ero pa3HOBUIHOCTH: CBapKa
TUIABALIMMCS DJIEKTPOAOM M HEIUIABAIIMMCS. PydHas, moigyaBTOMaTHYECKas U
aBTOMaTHYeCKas CBapKa.

33. Caapka B cpejie YIIICKHCIIOTo ra3a u cMecsix ra3oB. OCOOCHHOCTH METaTypruIeCcKOro
nporecca. [IpenmyiecTBa 1 He1OCTATKU.

34. Ocobennocru cBapku B cpeae CO, u cmeceit Ar +COs.

35. Capka u 06paboTka MaTepuaoB I1a3MeHHOH cTpyeil. CyIHOCTb U cxema Ipoliecca.
[Tonyuenue miasmenHo# crpyu. CyImHOCTb U cxema npouecca. [lpenmymiectsa u
HesocTaTKu. Tuibl I1a3MEeHHOM CTPYH: BbIJEJICHHAS U3 YT U COBMEILEHHAs! CO CTOJI00M
JIyTH.

36. Kiaccudukamms 31eKTpoaoB 1 ux 0003HaUYeHHE.

37. TlnaBsimuecs ¥ HETUIABSIIAECS JEKTPOIbl. MapKu 3JIEKTPOIOB JIJIsl CBAPKH YTIIEPOIUCTHIX
ctanei. O6macTb NpUMEHEHHUS.

38. CmapouHble MaTepHaibl: IPOBOJIOKH, IEKTPOIbI, IPYTKH, TOPOIIKOBAs IPOBOJIOKA,
HETUIaBSIINECS SJIEKTPO/IbI.

39. Tepmuyeckas pe3ka: KUCIOPOHAs, TUTa3MEHHAas!, BO3AYIIHO-IyTOBas, JJa3epHast. Y CIIOBHS
OCYILECTBIICHHSI KUCTIOPOAHOMN PE3KH.

40. YCcTpo#CTBO pe3aKoB KUCIOPOIHON pe3ku. Pesxxumbl pe3ku. O0IacTh MpUMEHEHUS
KHMCIIOPOJHOM U INIa3MEHHOU PE3KHU.

41. Dnexrtpuueckas KoHTakTHas cBapka. CymHocTs nporecca. Crioco0bl KOHTaKTHOM
AIIEKTPUUYECKON CBApKHU: IIUKJIOTPAMMBbI IIPOLIECCOB TOYEYHOM CBAPKHU.

42. TIpyHIUITHAIEHOE YCTPOMCTBO KOHTAKTHBIX CBAPOYHBIX MamiH. CyIHOCTh U CXeMa
npoliecca KOH/IEHCAaTOPHOM cBapKu. PexXMMbI CBapKH YTIepOIUCTHIX CTale! U alFOMUHHUEBBIX
CILIaBOB.

43. T'azoBas cBapka. CymHocTh. O6nacTs npuMeneHus. CTpoeHue MiIaMeHu, CocoObl CBapKH.

44. Anmapatypa u 060pyJoBaHHE ISl Ta30BOM CBAPKHU.

45. Cpapka aJIlOMUHUS U €ro criaBoB. OCOOEHHOCTH, CIIOCOOBI.

46. Tlaiika metamoB. CyImmHOCTB M cxema nporiecca. [laiika TBepAbIMHA U MSITKHUMHU TPUTIOSIMHU.

47. JledexTsl cBapHBIX coequHeHUH. CrIocoObl KOHTPOJIS KauecTBa CBAPHBIX COEAMHEHHH
(MarHUTHBIA KOHTPOJIb, PEHTT€HOBCKHM, YIHTPa3ByKOBOH)

7.2.5 IlpumepHbIii nepeydeHb 3aJaHU 11l pelleHus1 MPUKJIATHBIX 32124

He npenycMoTpeHo y4eOHbIM MIIaHOM

7.2.6. MeToguka BBICTABJEHHUSI OLEHKH TPU  NPOBEACHUHU
NMPOMEKYTOUYHOM aTTeCTAlUMN

3a4eT MOKET NMPOBOAUTHCS MO HUTOraM TEKYIIEW YCIIEBAEMOCTH U CIHAa4Yu
TUIIOBBIX 337a4 U (UJK) MyTeM OpPraHU3alUU CIIEHUATBHOTO ONPOca, MPOBOJAUMOIO
B YCTHOM U (WJIM) MUCbMEHHON (DOpPME C YUETOM PEe3yIbTaTOB TECTUPOBAHUS.

Bo Bpemss mnpoBeaeHus 3adera oOOydarolIMecss MOTYT MOJIb30BaThCS
MPOTPaMMON TUCIUIUINHBIL, & TAKKE BBIYUCIUTEIBHON TEXHUKOU



7.2.7 IlaciopT OLIEHOYHBIX MATEPHAJIOB

Ne Kourponupyemsie pasaensl (tembl) | Koa konTponupyemoii| HawMeHnoBaHHE OIIEHOYHOTO
n/n JICITUTUTAHBI KOMITETCHIIUU cpencTBa
1 ATtomHO-KpHcTainyeckoe crpoenue u |OITK-8 TecT, KOHTpOJIBHAS padoTa,
KPHCTAIM3AINS METALIOB ¥ CIUIABOB 3anuTa JJabopaToOpHKIX padoT
2 JlrarpaMma COCTOSIHHUSI CHCTEMBI OIIK-8 Tect, KOHTpOJBbHAS PabOTa,
<OKEJIe30-T[ICMCHTHUTY 3amuTa J1a00paToOpHBIX padoOT
3 Teopus 1 mpakTHKa MPOLIECCOB OIIK-8 Tect, KOHTpOJIBHAS padoTa,
YIIPOYHEHUS CTUIABOB TEPMUIECKOM, 3anuTa JJabopaTOpHBIX padboT
TEPMOMEXaHUIECKOH,

XUMUKO-TEPMHUYECKOH 00pabOTKOH,
nedopmMupoBaHreM (HAKIICIIOM)

4 KoHcTpyKITnOHHBIE MaTepHATBI OIIK-8 TecT, KOHTpOJIBHAS padoTa,
3anuTa 1abopaTOpHBIX paboT
5 TexHonorust ceapoynoro npoussojicra|OI1K-8 Tecrt, KOHTpOIBHAS PabOTa,

3amuTa 1a00paTOPHBIX paboT

7.3. Mertoauueckue MaTepuajibl, oNpeaeasiomne NPOLEAYPbHI
OLICHMBAHUSA 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH

TecTupoBaHHe OCYIIECTBISETCS, JIMOO MpPU MOMOIIM KOMIBIOTEPHOU
CUCTEMbI TECTUPOBAHHUA, JUOO C HUCIOJIb30BAHUEM BBIJAHHBIX TECT-33JaHUM Ha
OymaxxHoM Hocureine. Bpemsa tectupoBanuss 30 MuH. 3aTeM OCYUIECTBIIETCS
IIPOBEpKAa TECTa 3K3aMEHATOPOM M BBICTABISETCA OLIEHKA COIVIACHO METOIUKU
BBICTABJICHUS OLICHKHU ITPU MPOBEICHNUN ITPOMEKYTOUYHOM aTTECTALUH.

Pemenue craHmapTHBIX 3aJad OCYLIECTBISECTCSA, JUOO MpU MOMOIIU
KOMIIBIOTEPHON CUCTEMBI TECTUPOBAHMUSL, JINOO C UCTIOJIB30BAHUEM BbIAHHBIX 3a]1a4
Ha OymakHoMm Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBIIACTCS
IIpOBEpKa pelIeHUs 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO
METO/IMKH BBICTaBJICHUS OLICHKU TP MPOBEACHUU TPOMEKYTOUHOM aTTeCTALNH.

Pemienne mnpukiIagHBIX 3a7ad  OCYIIECTBIAETCS, JHUOO TPU TOMOLIU
KOMITbIOTEPHOM CUCTEMBI TECTUPOBAHUSA, JINOO C UCIOIB30BAHUEM BhIAHHBIX 3a7a4
Ha OymakHoMm Hocutene. Bpems pemenus 3agau 30 MuH. 3aTeM OCYIIECTBIISCTCS
IIpOBEpKa pelIeHus 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO
METOJIMKH BBICTaBJIEHUS OLICHKU IIPU MPOBEJECHUN IPOMEKYTOUHOM aTTECTALMH.

8 YYUEBHO METOAUYECKOE U UHO®OPMALIMOHHOE
OBECIIEYEHUE JUCIIUIIJINHBI)
8.1 IlepeueHb y4eOHOI JMTEpPATypbl, HEOOXOAUMOW /IJIsi OCBOEHHS

JTUCIHUILITITUHBI

1. Connues, Opuit [ToppupreBuy. Marepuanosenenue [Tekcr] : yuebnuk : pex. PHUPO /
Comnnues, IOpuit IlopdupseBuu, Bonorkanuna, CernaHa AHTOHWHOBHA. - 4-€¢ W31.,
uctp. - M. : Akanemus, 2011 (Caparos : OAO "Caparos. nonmurpadpkomoébunar”, 2011). -
492 c. — 25 k3.

2. VYcaue, Anekcanap Muxaitnosuu. CTpouTenbHbIe MaTepHaibl U u3aenus. TexHomaorus
CTPOUTENbHBIX KOHCTPYKIMH 1 u3aenuii [Teker] : yue6. mocobue / Ycaues, Anekcanp
MuxaiinoBuy, ¥Ycaue, Cepreit MuxaiiioBud ; BopoHex. roc. apXUTeKTyp.-CTPOUT. YH-T.
- Boponex : [0. u.], 2011 (Boponex : Otaen onepaTuBHON monurpaduu u3a-pa ydeo.
uT. ¥ yued.-meroa. nocobuit BITACY, 2011). - 251 c. —25 k3.

3. Opnos, Anekcanap CemeHOBHY. MarepuajioBeJCHHE W TEXHOJOTHS MaTepHAIIOB
[Tekct] : mabopatop. nmpakTukyM : yueb. mocobue : pek. BTACY / OpnoB Anekcauap




CemenoBuy, Py6nioBa Enena I'puropreBna, 3ubposa Mpuna IOpreBHa ; Boponex. roc.
APXHUTEKTYP.-CTPOUT. YH-T. - Boponex : [0. u.], 2011 (Boponex : OTaen oneparuBHOM
noaurpadguu u3g-pa yued. aut. U ydeb.-meron. mocobuit BTACY, 2011). - 107, [1]
c.253Kk3.

4. YOpuna, Jlrogmwia BukrtopoBHa. McnbiTaHMe M HUCCIENOBAaHUE  CTPOMUTEIBHBIX
MatepuaioB [ Tekct] : yueb. mocodue : pex. YMO P® / IOauna, JIroqmuna BuktopoBHa. -
M. : ACB, 2010 (Kyprasn : OOO "IIK "3aypanbe"). - 231 c. — 25 3k3.

5. YepnymkuH, Oner ApkanbeBud. MarepuanoBeneHue. TeXHOIOTH KOHCTPYK-IIMOHHBIX
MaTepHaoB (KOHTPOJIbHBIE 33]]a4i M METOJl. YKa3aHus 1o ux pemenuto) [Tekcr] : yueb.
nocobue : pex. BTACY / Uepnymikun, Oner ApkaaseBud, Y cadeB, AJIeKCaHaAp
Muxaitnosuy, Yepkacos, Cepreii BacuibeBud ; Boponex. roc. apxuT.-CTpOUT. YH-T. -
Boponex : [0. u.], 2011 (Boponex : Otnen onepatuBHoi nonurpadguu BIACY, 2011). -
135 c. 25 k3.

6. Xpamnos, Hukonaii BacunseBuu. OcHoBBI MaTepuanoBenenus [ TekcT] : yue0. mocobue /
Xpamuos, Hukonaii BacunseBuu. - M. : ACB, 2011 (Kypran : OOO "IIK "3aypanse",
2009). - 240 c. — 25 k3.

8.2 Ilepeyenbr HH(POPMANMOHHBIX TEXHOJIOTHIi, HMCHOJb3yeMbIX NpPH
OCYHIeCTBJICHMH 00pa30BaTeJbHOI0 Mpolecca MO AUCHUIIMHE, BKJINYAas
nepeYyeHb  JHUIEH3MOHHOTO  NPOrPAMMHOIO  oO0ecledYeHHsi, PeCcypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceT «UHTEepHET», COBPEMEHHBIX
Npo¢ecCHOHANBHBIX 023 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM:

2018 rox
JIMIIEH3HOHHOE IPOrPaMMHOE 00€eCIIEUeHHE

1. Microsoft Office Word 2013/2007
2. Microsoft Office Excel 2013/2007
3. Microsoft Office Power Point 2013/2007
Pecypchl nHpOpMaMOHHO-TEIEKOMMYHUKAIIMOHHOHU ceTH «HTepHeT»
http://www.edu.ru/
O6pazoBarenbHbiil noptan BI'TY
HHbopManvoHHble COPaBOYHBIE CHCTEMbI
http://window.edu.ru
https://wiki.cchgeu.ru/
OnekTponHas oubimoreynas cuctema [RPbooks http://www.iprbookshop.ru
CaiiT HayyHOH 3JIeKTpOHHOM OMOIMOoTEeKH Www.elibrari.ru - TOCTyI K OJTHOTEKCTOBBIM BEPCHUIM
HAyYHBIX MyOJIMKAIMI IUPOKOTro Ipoduist
OnexTpoHHas 6ubnuoreka «Hayka u Texnuka» http//www.n-t.org
http://encycl.yandex.ru (DHIHUKIONEINH U CIOBAPH);
http://standard.gost.ru (Poccranapr);

2019 rox
JINIeH3HOHHOE IPOrpaMMHOE oOecneueHrne

1. Microsoft Office Word 2013/2007
2. Microsoft Office Excel 2013/2007
3. Microsoft Office Power Point 2013/2007
Pecypce! nHGOPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetu «MHTEpHET)
http://www.edu.ru/
O6pazoBarenbublit noptan BI'TY
I/IHd)ODMaHI/IOHHBIe CIITPABOYHBIC CUCTCMBbI
http://window.edu.ru
https://wiki.cchgeu.ru/



https://wiki.cchgeu.ru/
http://encycl.yandex.ru/
http://standard.gost.ru/
https://wiki.cchgeu.ru/

OnekTponHas oubnmoreunas cucrema IRPbooks http://www.iprbookshop.ru

CaiiT HayqHOM AJEeKTpOHHOM OnOIroTekn www.elibrari.ru - 1O0CTyn K TOJITHOTEKCTOBBIM BEPCHUSIM
HAYYHBIX MYOJIMKAIUI IIMPOKOTO IPOQHIIS

OnekTpoHHas oubimoreka «Hayka u Texauka» http//www.n-t.org

http://encycl.yandex.ru (DHIHUKIONEINH U CIOBAPH);

http://standard.gost.ru (Poccrangapr);

2020 rox
JIMIIEH3HOHHOE IPOrPpaMMHOE 00€ECIIEUEeHHE

1. Microsoft Office Word 2013/2007
2. Microsoft Office Excel 2013/2007
3. Microsoft Office Power Point 2013/2007
Pecypchl nHQOpMAIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTr « HTepHeT»
http://www.edu.ru/
Ob6pazoBarenbubiil noptan BI'TY
HNndopmanioHHbie CIpPaBOYHbIE CHCTEMBbI
http://window.edu.ru
https://wiki.cchgeu.ru/
OnexrponHas oubanoredynas cuctema IRPbooks http://www.iprbookshop.ru
CaiiT HayyHOH 3J1eKTPOHHOM OMbIMoTeKn Www.elibrari.ru - 10CTyI K OJHOTEKCTOBBIM BEPCUIM
HAYYHBIX MyOJIMKAIMHI IMTUPOKOTO PO
OnektpoHHas 6ubnanoreka «Hayka u Texnuka» http//www.n-t.org
http://encycl.yandex.ru (DHIHUKIONEINH U CIOBAPH);
http://standard.gost.ru (Poccranaapr);

2021 rox
JIMLIEeH3MOHHOE POrpaMMHOE 00ecreueHue

1. Microsoft Office Word 2013/2007
2. Microsoft Office Excel 2013/2007
3. Microsoft Office Power Point 2013/2007
Pecypchl nHpOpMaMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»
http://www.edu.ru/
Ob6pazoBarenbHbli noptan BI'TY
HHbopmanvoHHble COPaBOYHBIE CHCTEMbI
http://window.edu.ru
https://wiki.cchgeu.ru/
OnektponHas oubmmoreynas cuctema [RPbooks http://www.iprbookshop.ru
CaiiT HayyHOH >1IeKTPOHHOM OMbIMoTeKn Www.elibrari.ru - 1OCTyI K MOJTHOTEKCTOBBIM BEPCHSIM
HAyYHBIX MyOJIMKAIMHI IUPOKOTro Ipoduist
OnexTpoHHas 6ubnmoreka «Hayka u Texnuka» http//www.n-t.org
http://encycl.yandex.ru (DHIHUKIONEINH U CIOBAPH);
http://standard.gost.ru (Poccranapr);

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JISA
OCYHECTBJIEHUSA OBPAZOBATEJIBHOI'O ITPOLHECCA

10. METOJUYECKUE YKA3AHMS JJIS1 OBYYAIOLUXCS [TO
OCBOEHUIO JTUCLUTLJIMHBI (MOLYJIS)
HO JUCHHUIIIINHE «KOHCTpYKHI/IOHHBIe MCTaJIJIbl U CIIJIaBbI B CTpOI/ITeJ'IBCTBe»
YUTAIOTCS JIEKLIUHU, TPOBOJATCS 1a00paTOpHbIE PaOOTHI.
OCHOBOfI I/ISY‘-ICHI/UI JUCHOUIIJIIMHBI  ABJIAOTCA JICKIIWMHW, Ha KOTOpBIX


http://encycl.yandex.ru/
http://standard.gost.ru/
https://wiki.cchgeu.ru/
http://encycl.yandex.ru/
http://standard.gost.ru/
https://wiki.cchgeu.ru/
http://encycl.yandex.ru/
http://standard.gost.ru/

U3JIaratoTcs HauboJee CyIIECTBEHHbIE U TPYAHbIE BONPOCHI, @ TAKXKE BOIIPOCHI, HE
HalIe/ne OTPAXKEHUS B Y4eOHOU JTUTEpaType.

JIabopaTopHbie paOOThI BBHIMOJIHSIOTCS Ha JaOOpaTOPHOM 00OPY/IOBAaHUU B
COOTBETCTBHUH C METOJMKAMHU, MPUBEJICHHBIMHU B YKa3aHUX K BBIMIOJHEHUIO PadoT.

Bun yaeOHbIX
3aHSTUN

HGHTGHBHOCTB CTyIACHTa

Jlexuus

Hanucanue KoHCIIEKTa JIEKIUI: KpaTKo, CXEMaTU4HO, IOCJIEN0BATEILHO
(GuKCUpOBaTh  OCHOBHBIC  IIOJIOKEHMsI, BBIBOABI,  (HOPMYIMPOBKH,
000011IeHNs; TTOMEYATh BaXXHBIC MBICIIH, BBIACIATH KIIOYEBHIE CIIOBA,
TepMuHbl. [IpoBepka TEpMHHOB, MOHATUH C MOMOIIBIO SHIMKIONEIHH,
CJIOBapeil, CIIPaBOYHUKOB C BBINHMCHIBAHUEM TOJIKOBAaHUM B TETpajb.
O0o3HaueHue BOIPOCOB, TEPMUHOB, MaTepHana, KOTOPbIE BBI3BIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B pEKOMEHAYeMoW jureparype. Eciu
CaMOCTOSITENIbHO HE YyAaercss pa3oOparbcsi B Marepuane, HeoOXOJUMO
c(hopMyIHpOBaTh BONPOC U 3aJaTh IMPENOJABaTEN0 Ha JIGKLUU WIX Ha
IPAKTUYECKOM 3aHITHH.

Jlaboparopnas
pabora

JlaboparopHblie pabOThI TO3BOJISIFOT HAYUYUTHCS IPUMEHSATH TEOPETUUECKHE
3HAHMS, TOJyYCHHBIC Ha JICKIIMH IIPH PEIICHNH KOHKPETHBIX 331a4. UTOoOkI
Hanboslee palMOHAIBHO M IIOJHO HCIOJB30BaTh BCE BO3MOXKHOCTH
7a00paTOPHBIX sl MOATOTOBKM K HUM HEOOXOIUMO: CIeayeT pa3odparb
JIEKIHUIO [0 COOTBETCTBYIOIEH TeMe, 03HAKOMHTCS C COOTBETCTBYIOLIMM
pazznesnioM y4eOHHMKA, NPOpadOTaTh JOMOJHHUTEIBHYIO JIUTEpAaTypy W
HNCTOYHHWKH, PCIIUTH 3a4a4Y1 U BBIIIOJHUTDL APYTUC MMCbMCHHBIC 3a1aHU .

CamocTosaTenbHas
paborta

CamocrosTenbHas paboTa CTyJEHTOB CIIOCOOCTBYET TIIyOOKOMY YCBOEHUS
yueOHOro Marepuasa M  PpPa3BUTHIO HABBIKOB  CaMOOOpa30OBaHUS.
CamocrosTenbHas padoTa MpearnoaraeT ciaelyrollne COCTaBISIOINE:

- pabora ¢ TekcTaMu: y4eOHHMKaMH, CIpPAaBOYHUKAMH, JTOMOJHUTEIHHOMN
JUTEPATypOi, a TaKkkKe MPOpadOTKa KOHCIIEKTOB JICKIHA;

- BBITIOJTHCHUE JOMAITHUX 33}13HHI>1 H paCyCTOB;,

- paboTa HaJl TeMaMH JUIsl CAMOCTOSATEIbHOTO N3YUEHUS;

- ydqacTue B paboTe CTy€HYECKMX HayYHbIX KOHPEPEHUNH, OJTUMIIHAL;

- IOJITOTOBKA K MPOMEXYTOYHOM aTTeCTaINH.

IToaroroBska k
IIPOMEKYTOUHON
arrecTanuu

['oTOBUTBHCS K MPOMEKYTOYHOM aTTECTALMU CIEAYET CUCTEMATHYECKH, B
TEUEHHE BCEro ceMecTtpa. HTEHCMBHAs MOATrOTOBKA JOJKHA HAYAThCS HE
MO3/IHEE, YEM 3a MECSLI-TIONTOPA 10 TPOMEKYTOUHOM aTTecTaluu. JlaHHbIe
nepes 3a4eToM, 3a4eTOM TpH JHS 3P (PEeKTUBHEE BCErO MCIOIb30BaTh IS
MMOBTOPEHHMS M CUCTEMATU3AIlMU MaTepHaia.




JUCT PETUCTPAIIMA U3MEHEHWIA

Ilonmuce 3aBEYIOMIErO
Ne " A Kadenpoii,
IlepedeHb BHOCHMEIX H3MeHEeHHiT BHECEHHS &
n/m p——— OTBETCTBEHHOM 3a
peanmusanuto OITOIT
AXTyamusuposan pasmen 8.2 B
4acTH cocTaBa ucnomns3yemoro | 31.08.2019
JHIIEH3UOHHOI O IPOrPaMMHOTO | -
obecreyenms, COBPEMEHHBIX
OpOQECCHOHANBHEIX 633  MaHHBIX u
CIIPaBOYHBIX MHPOPMAIMOHHbIX CHCTEM
AKTyanumsuposan paszmen 8.2 B
4acTH cocTaBa ucrnons3yemoro | 31.08.2020
JHMIIEH3UOHHOI O IIPOrPaMMHOI0
obecrnieyenmus, COBPEMEHHBIX
IPOGECCHOHANBHEIX  6a3  JaHHBIX W P
CIIPaBOYHBIX MHPOPMAHOHHEIX CHCTEM
AKTyanusuposan pasmen 8.2 B
4acTu cocraBa ucnosezyemoro | 31.08.2021
JIMIIEH3UOHHOI O IIPOrpaMMHOI0
obecreyenus, COBPEMEHHBIX

npoeCCHOHATBHEIX  6a3 OAaHHBIX H
CIPaBOYHBIX MH()OPMAI[HOHHBIX CHCTEM




