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1. Mesb 0CBOEHUS TMCUHUILTHHBI

Ilenpto oOcBOEHMS IUCUUIUIMHBL «MarepuanoBencHue» ABJIAETCS IIOJIy4YEHUE
TEOPETUKO-IIPUKIIAJHON CUCTEMBI 3HAHUM, YCTaHABIMBAIOLICH 3aKOHOMEPHBIE CBA3U MEXKIY
COCTaBOM, CTPYKTYpOH, CBOWCTBaMM, TEXHOJIOTHEH HOIXy4YeHUs U OOpabOTKM MaTepualos;
U3y4eHHE COBPEMEHHON CHCTEMaTHKH, 00JaCTH NPUMEHEHUSI W KPUTEPHEB BHIOOPA MaTepHaIIOB
Y TEXHOJIOTHH.

2. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI O JUCIHUIJINHE (MOTYJIIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS 00Pa30BaTEeIbHOM IPOrpaMMBbI

Kon Koz
Komnerenmus OcHoOBHbIE TTOKa3aTeNIX OCBOCHUS MoKazaress
o ®I'OC KOMICTCHLI (mokazarenu JOCTUXKEHUS Pe3yiIbTaTa) OCBOCHHS
o ®I'OC

CnocoOHOCTb B cOCTaBe IK- 3 3HaeT cucTeMaTU3aLUI0 MAaTEPUAIIOB 110 32-1
KOJUICKTHBA COCTaBYy, Ha3HAUCHUIO, KAYECTBY,
WCTIOJIHUTENEH MapOYHOMY COPTaMEHTY.
y4acTBOBATh B 3HaeT 3aKOHOMEPHBIE CBSI3H MEXY 32-2
TEXHUYECKOM COCTAaBOM, CTPYKTYpOH, CBOMCTBaMHU,
obecrieueHuu TEXHOJIOTHEH MoydeHus u o0paboTKu
WCCIIEIOBAaHUIA U MaTEPHUAIIOB
peanuzayu ux YMeer onpeaensiTs U OLIEHUBATh V2-1
pe3yIbTaToB CTaH/IaPTHBIC XaPaKTECPUCTHKH

TBEPAOCTH, IPOYHOCTH, INIACTUYHOCTU U
BSI3KOCTH KOHCTPYKLIMOHHBIX/
MHCTPYMEHTAJIBHBIX MAaTEPHUAIIOB.

YMeer UHTEPIIPETUPOBATH Vv 2-2
JKCIEPUMEHTAIBHBIE 3aBUCUMOCTH
II0Ka3aTeNIe CBOMCTB MAaTEPUAIIOB OT UX
COCTaBa U CTPYKTYPBI.

YMeeT Ha OCHOBE 3aKOHOMEPHBIX CBSA3EH Vv2-3
MEXKy COCTaBOM, CTPYKTYpPO,
CBOMCTBAMM, TEXHOJIOTHEN MTOJIYYEHUS U
00paboTKN MaTepuanoB BEIOUPATh MAPKY
CTaJIM/4yTyHa/IIBETHOT'O CIIjIaBa Jyis
3aJIaHHBIX YCJIOBHMM AKCIUTyaTaIly.

YMeeT BIOUPATh PEKUM TEPMUUYECKOM Vv 2-4
00pabOTKH 11 ONIPEICTICHHOTO U3/ICIHS
U MapK MaTepuaia, BHIIIOJHUTD
OTepanuu u OOBSICHATH 3aBUCIMOCTD
CBOWCTB MaTepUajoB OT BUAA U
MapaMeTPOB TEXHOJIOTUIECKOTO
nporiecca.

HNMeeT HAaBBIKH paHKUPOBAHUS H2-1
Pa3JIMYHBIX MaTEpPHUAJIOB I10
KOHCTPYKIIMOHHOM POYHOCTH.

HNmeer HABLIKH HCIOJIb30BaHUS H2-2
TEXHUYECKUX CpEeACTB KOHTPOJIS
CTPYKTYpPBI U CBOWCTB MaTepUAJIOB.

Crioco0eH B cocTaBe I1K-8 3Haer cocTaB " coJep:KaHue 33




Kon Koz
Komnerenius OcHOBHBbIE TIOKA3aTEJIN OCBOEHUS IIOKa3aTest
KOMITETCHIINH
o ®IrocC (Tmokazarenu JOCTHKEHUS PE3yiIbTaTa) OCBOCHHUS
o ®I'oC

KOJUJICKTHBA TEXHOJIOTUYECKOW  JTOKYMEHTalUuu U1
HCITOJIHUTEIIEH MPOU3BOACTBA THUIIOBBIX JETAJICd MallWH
Y4acTBOBaTh B Y KOHCTPYKIUH.
pazpabotke Ymeer MOATOTOBUTH pazzen Vv 3-1
TEXHOJIOTUYECKOU TEXHOJIOTUYECKOW  JOKYMEHTAllUM [0
JOKYMEHTALUH IS BEIOODY KOHCTPYKIIMOHHOTO/
IIPOU3BOJICTBA, WHCTPYMEHTAJIBHOIO Marepuana B
MOJIEpPHU3ALINH, COOTBETCTBUU c YCIIOBUSIMHU
JKCIUTyaTalluy U MIPOU3BOJICTBA U HKCILTyaTallUy U3JEIHS.
TEXHUYECKOTO Ymeer omnpenensiTb MECTO M PEXKUM VY 3-2
00CITy>KUBAHHs TEPMOOOPAOOTKH B  TEXHOJOTUYECKOM
HA3€MHBIX MapuipyTe M3TOTOBJICHUS
TPAHCHOPTHO- JIeTaIN/3arOTOBKH.
TEXHOJIOTUIECKUX HNmeer HABBIKH MPUMEHEHHUS H3
MallH | UX MH(POPMAIIMOHHBIX PECYpPCOB ISl BBIOOpa
TEXHOJIOTHICCKOTO METaTIONPOAYKIIUU 1o COCTaBy,
000pyIOBaHUsL. Ka4eCTBY, BHUAY U COCTOSHUIO IIOCTABKU B

X0J1e pa3pabOTKH  TEXHOJOTUYECKON

JOKYMEHTalMu  JUId  NPOM3BOJACTBA U

PEMOHTA MaIlIUH.

3. Yka3aHnue MecTa AUCHUILUINHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHON NMPOrpaMMbI

Jucuuninmza

«MarepuanoBeeHuE»

OTHOCHUTCA K

BapHaTUBHOU

qacTHu

HpO(l)CCCI/IOHaJ'H)HOFO OUKJIa OCHOBHOH O6pa3OBaTeJ'IBHOI71 porpaMmaI «HazemHEbIe TPAHCIIOPTHO-
TCXHOJIOTHYCCKHUE KOMILICKCHD).

I[I/ICI_II/IHJ'II/IHS. 6331/IpyeT051 Ha 3HaHUAX, YMCHUAX U HABBIKAX, HpI/IO6peTCHHHX CTYACHTaMU B
X04€ U3Yy4YCHU MPCAMICCTBYIOIIMX AWCIMILINH (1)I/ISI/IKI/I, XUMHHU; PpasacioB JUCHUITINH:

MaTE€MaTuKa,

uH(pOpMaTUKa, TEOpEeTUYECKass MeXaHUKa,
WHXXeHepHas rpaduka.

HadyepTaTciibHagd TCOMETpUA U

B pesynbTaTe OCBOEHMS NaHHBIX AUCLUMIUIMH W TOATOTOBKM K H3YYEHUIO AMCIMIUIMHBI
«MarepuanoBeieHUuEe» 00YJAIOIIUICS CTYIEHT JOJDKEH:
- 3Hamb OCHOBHBIC 3aKOHBI XUMHH M (U3UKH, PU3NUECKUE U XUMHUYECKHE CBOWCTBA
BCIICCTB, CAMHUIBI UX U3MEPCHUA U TOPAAOK BEJINYNH,

- yMmemb UUTaTh pabouue YEPTEKU JeTallei;

MAaTEMaTUUCCKOTO aHAJIN3a IIpU 06pa60T1<e PE3YIbTATOB SKCIICPUMCHTA,

- e1ademb HaBBIKAMHU MNPpUMCHCHUSA CPCIACTB

YMETb HCIIOJIB30BAaTh arrmapar

uHpOpMATUKU TpU 00paboTKe u

JIEMOHCTpPALIMU PE3YJIBTATOB JIAOOPATOPHOIO MPAKTUKyMa, IPU paboTe B CETAX, IOUCKE
nH(pOpMaLIUY U 3HAHUH.

KommereHmuu, npruoOpeTeHHbIe B Kypce MaTepHallOBEACHUS, HEOOXOIUMBI CTYACHTY

JUISL OCBOCHHMSI CIICTYIOITUX TUCIUTUINH: « TeXHOIOTHS KOHCTPYKITMOHHBIX MaTEPHAIOBY,
«OCHOBBI TPHOOTEXHUKIY, «JleTanu MammHy, « TeXHOIOT s MAITMHOCTPOCHUS», a TAKIKE
BO BpeMs TPOU3BOJCTBEHHON MPAKTUKH.




4. O0beM TMCUUILTHHBI (MOTYJISI) B 3a4€THBIX eIUHUIIAX ¢ YKA3aHHEM KOJIHYeCcTBa
aKaJeMH4YeCKHX WM ACTPOHOMUYECKHMX YACOB, BbI/IEJIEHHBIX HA KOHTAKTHYIO
padoTy o0y4aromuxcs ¢ npenogaaBaresaeM (10 BUAAM Y4eOHbIX 3aHATHIT) U HA

CaMOCTOSITEIbHYIO pa0oTy 00y4aromuxcst

OO0m1ast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3aueTHble euHuIlbl, 108 akana.uacos
Cmpykmypa Oucyuniunbol:

®dopma 00ydeHHs - OuHas

4

CaMOCTOSITENBHYIO PaboTy

00y4aronmxcs U TPyT0EMKOCTh

Bugp! yueOHoi paboThl, BKITIOUast

(B vacax) Dopmbl
o KonTakTHas paboTta ¢ TEKYIIETO
e 00yJarmuMucs s KOHTPOJIA
HaumenoBanue o 3 [IpaxTuko- & | ycmeBaemocTn
Ne pazzena 3 § OpPHCHTHUPOBAaHHBIE g (no nedensim
o/ JUCTUIIIINHBI 3 = 3aHATHS = cemecmpa)
(Momyms) © g = | = o) E dopma
é = E s E o ; 6 Y | IpOMEXKYTOYHOU
$|&g 8E|= = 5| = <§ aTTecTalun
= = E 2 E E E = 2 | (no cemecmpam)
&3l E3|2EL =
SEET|2E S
< l: o
= 2
Kontpoms
CocraB, cTpoeHuE, OT4ETOB JI}T,
CBOMCTBa TPYIIOBOH

1 ’ 3 |15 10 | 6 10 | ycruslit onpoc, 2-
KJaccupuKaIys 3o Henes,
MaTepraJios TectupoBanue-4

Henes

2 Crpoenue u cBoiictea | 3 | 6-11 |12 | 6 1 10 | Korrpoin
YEPHBIX U IBETHBIX orueros JITI,
METAJIJIOB TPYINIOBOH

YCTHBIH otpoc, 4-
8-1 Hemens.
KouTponbHast
pabora, 11-x
HEJIETL.

3 OCHOBBI TEOPUU H 3 | 12- 8 |6 2 7 | Kourpois r
TEXHOJOTUU 15 KouTpos
TEPMHYECKOM orseros JII,
00paboTKy. Tpynnoson

YCTHBIH orpoc,1
2-13-4a Hepens.
TectupoBanue-14
HEACIA

4 Hemerannuueckue u 3 |16 2 1 8 poBepKa
KOMITO3UIIMOHHBIC BBITIOJTHEHHS
MaTepuaibl. AOMAaNIHEro

3agaHus, 15-a
HCOCIIA

5 OcHOBBI BEIOOpA 3 |17- 4 3 10 | mposepka
MaTtepuaja U MeToa 18 BBITTOJTHEHUS
YIOPOYHEHUS AeTanel AOMAIIHEr o
MAIIHIH. 3aganus, 17-s

HCOCIIA
HUroro: 3 |18 36 | 18 9 45 | sx3ameH




dopma 00ydeHUsT — OYHO - 3a0UHAas

n/

HanmenoBanue
pasmena
JUCIUTUTUHBI
(Momyns)

Cemectp

Henens cemectpa

CaMOCTOSITENBHYIO paboTy

(B gacax)

00y4aroIuxcs U TPYI0EMKOCTh

Bunpr yae6HOM paboThI, BKITIOYAs

KonrakTHas pabora ¢

00yJaromuMucs

Jlexun

IIpakTuko-
OpUEHTUPOBAHHBIE
3aHATHSA

JlabopaTtopHbIit
MPAKTUKYM
[IpakTuueckue
3aHATHS
I'pynnoBsie
KOHCYJIbTAIIUU TI0

KII/KP

KCP

CamocrosTensHas pabora

Dopmbl
TEKYIIEro
KOHTPOJIS

YCIIEBAEMOCTH
(no nedensim
cemecmpa)

®opmMma
MPOMEKYTOUHOMN
aTTecTalnuu
(no cemecmpam)

CocraB, cTpocHHUE,
CBOMCTBA,
CHCTEeMaTU3aIUs
MaTepUajoB

1-4

18

Kontpoms
TOTOBHOCTH K
BBITTOJTHEHMIO JIP
B Qopme
TPYIIIIOBOTO
YCTHOTO OTIpOCa,
2-3-s1 Henens.
TectupoBanue-4-s
Henes

CtpoeHue u CBOWCTBA
YCPHBIX U IBETHBIX
METAaJIOB

5-10

24

Kontpoms
TOTOBHOCTH K
BbINONIHEHUIO JIP
B (opme
IPYIIIOBOTO
YCTHOTO OTIpoca,
5, 8-1 Hepens.
KouTponbHast
pabota, 6-51
HeJeusl.

OCHOBBI TEOpUH U
TEXHOJIOTHH
TEPMUYECKOU
00paboTKH.

11-
13

18

KounTponb
TOTOBHOCTH K
BbINONIHEHUIO JIP
B (opme
IpYINIIOBOTO
YCTHOTO OIIpOcCa,
11-s1 Henens.
TectupoBanne-13
HeJelst

Hemerannuueckue u
KOMIIO3ULIMOHHBIE
MaTepuabl.

14

18

MpoBepKa
BBINOJIHCHUS
JIOMaIIHEero
3agaHus, 14-s
Heaems

OcHOBBI BEIOOpA
MaTepuaa U MeToaa
YIOPOYHEHUS AeTanel
MalIlKH.

15-
16

18

MpoBepKa
BBITIOJTHCHU S
JIOMAIITHETO
3agaHus, 15-5
HeeIs

Hroro:

16

16

16 |16

96

3a4eT C OLIEHKOI




®dopma 00yueHus: — 3a09Has

n/

HammenoBanmne
pasmena
IHCIUATUIMHEL
(Moyns)

Cemectp

Henens cemectpa

CaMOCTOSITENBHYIO paboTy

(B gacax)

00y4aroIuxcs U TPYI0EMKOCTh

Bunpr yae6HOM paboThI, BKITIOYAs

KonrakTHas pabora ¢

00yJaromuMucs

Jlexun

IIpakTuko-
OpUEHTUPOBAHHBIE
3aHATHSA

JlabopaTtopHbIit
MPAKTUKYM
[IpakTuueckue
3aHATHS
I'pynnoBsie
KOHCYJIbTAIIUU TI0

KII/KP

KCP

CamocrosTensHas paborta

Dopmbl
TEKYIIEro
KOHTPOJIS

YCIIEBAEMOCTH
(no nedensim
cemecmpa)

®opmMma
MPOMEKYTOUHOMN
aTTecTalnuu
(no cemecmpam)

CocraB, cTpocHHUE,
CBOMCTBA,
CUCTEeMaTH3aIUs
MaTepUajoB

1-4

24

Kontpoms
TOTOBHOCTH K
BBITTOJTHEHMIO JIP
B Qopme
TPYIIIIOBOTO
YCTHOTO OTIpOCa,
1--s1 Hemens.
TectupoBanue-2
Henes

CtpoeHue u CBOWCTBA
YCPHBIX U IBETHBIX
METAaJIOB

5-10

28

Kontpoms
TOTOBHOCTH K
BbINONIHEHUIO JIP
B (opme
IPYIIIOBOTO
YCTHOTO OTIpoca, ,
2-s1 He eI,
KouTponbHast
paborta, 2-s1
HeJIelst; MpoBepKa
BBITIOJTHEHHS
JIOMAIITHET 0
3aganus, 10-s
Heemst

OCHOBHI TEOpPUH U
TEXHOJIOTHUH
TEPMUYECKOU
00paboTKH.

11-
13

24

Kontpoms
TOTOBHOCTH K
BbINONIHEHUIO JIP
B Qopme
IpYNIIOBOTO
YCTHOTO OTpoca,
3-51 Henes.
TectupoBanue-3
HeJlelis: IpoBepKa
BBITIOJTHEHHS
JIOMAIITHEro
3agaHus, 13-s
HeJlelst

Hemeramnnueckue u
KOMITO3UILIMOHHBIE
MaTepHuaibl.

14

24

poBepKa
BBITIOJTHEHUS
Jomarsero, 14-s
Hees

OcHOBBI BBIOOpa
MaTepHaja u MeToJa

15-
16

24

3amura
JIOMAIITHETO
3agaHus, 15-s




YIPOUHEHHUS IETAEeH Heens
MAIIIFH.
Utoro: 6 |16 8 |12 124 | 3k3amen

5. Coaep:kanue TUCHUIIMHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/esiaM) ¢
YKa3aHUEM OTBEJeHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKUX YaCOB U BUI0B Y4eOHBIX

3aHATHNA

5.1. Cooepoicanue 1eKYUOHHBIX 3AHAMUL
®opma 00yueHus - ouHas

Ne HaumenoBanue pasnena
/11 JTUCTIMTIITIHBI (MO/TYIIS)

Tema u conepkaHve 3aHATUS

Kon-Bo
aKam.
JacoB

1 Cocras, cTpoeHue,
CTPYKTypa, CBOWCTBA,
cucTeMaTH3aus
MaTepHaIoB

Kiaccudukanus matepuanoB. AMOppHOE U KPUCTAIHIECKOE
cTpoeHue BelecTB. JleeKTbl CTpOeHHS M MX BIUSHHE Ha
cBoiicTBa. TeopeTHueckne OCHOBBI CO3JaHMS  CIUIABOB M
KOMITO3HIIMOHHBIX MaTepuanoB. Da30BBI cOCTaB, Makpo-
MHKpPO — HAHO — CTPyKTypa MaTepHayoB. MeTozpl
WCCIENOBaHNS  CTPYKTYPHI U CBOWCTB MaTepuasoB.
3akoHOMEpHOCTH  (OpPMHPOBAaHMSA  CTPYKTYPHI  JIUTHIX,
Je(opMHPOBaHHBIX, aMOP(HBIX ¥ MOPOIIKOBBIX MATCPHAIIOB.

10

2 CtpoeHue 1 CBOHCTBa
YCPHBIX U IIBCTHBIX
METaJUIOB.

XapakTepucTuKa W KJIacCH(HUKALUs  MaTepHalioB  Ho
ouazpamme cocmosiHus xkene3o — yriuepol. Cmans. BnusiHue
yriepona,  JIErHPYIOIIUX/TEXHOJIOTHYECKUX  J00aBOK U
ImpUMecel  Ha CTPYKTypy M CBOilcTBa cTanu. 3HaueHHE
TEXHOJIOTUYECKHUX MePeesioB st (POPMUPOBAHUS CTPYKTYPHI
W TIOBBIILICHUS KauecTBa craneil. [IpuHumnel knaccupukauuu
CTaMM M cTanbHOM nponykiun. OCOOEHHOCTH MapKHPOBKH,
TpebOBaHUS K COCTaBy, CTPYKTYpPE M CBOWCTBaM CTaJei.
YraepoancTble KOHCTPYKIMOHHBIE CTaJIM OOBIKHOBEHHOTO
Ka4yecTBa. KoHncTpykumonssie YTIE€pOJUCThIE u
JIETUPOBaHHbIE KadeCTBEHHbIE cTanu. HuskomernpoBaHHbIE
CTaly JUld CBapHBIX KOHCTpyKuui. Koppo3noHHO-cTOMKHE U
HU3HOCOCTOMKME cTanu. MHCTpyMeHTalbHbIE CTaJIu.

Yyeyn.  Knaccudukanus ¥ MapKUpOBKa  YYT'YHOB.
OcobeHHocTy (OPMUPOBAHUS CTPYKTYpHI, opMa rpadura B
gyyryHax. CBoiicTBa H TpUMEHEHHEe OeJbIX, CephIX,
MOJIOBUHYATHIX, KOBKHX, BBICOKOIPOYHBIX M CIHEIHaIbHBIX
9YTYHOB. Amomunuii u e2o cniaebi. XUMHYECKUIl COCTaB,
CBOWCTBA, TIPUHIMIIBI KJIACCUPUKALUK W  MapKUPOBKH
METaJlIa, CIUIAaBOB ¥ KOMIIO3UIUOHHBIX MAaTEPHUAIIOB.

12

3 | OcHOBHI TEOpUHU

00paboTKH.

)54

TCXHOJIOT UK TepMI/I‘leCKOﬁ

CyniHocTs M KiacCH(UKAIMS TEXHOJOTHMYECKHX MPOIECCOB
TEPMUYECKOH, XUMHKO-TEPMUUYECKOH, TEPMOMEXaHUYECKON
00paboTKN 3aroToBOK M m3aenuid. TeopeTnueckre OCHOBEI
(ha30BBIX M CTPYKTYPHBIX NPEBpAICHUH B MaTepHaiax Hpu
obpaboTke. BnusiHre MapTEeHCHTHOTO TPEBPAICHUS B CTAIAX
Ha CBOWCTBA. 3aKOHOMEPHOCTH YIPOUHEHHS / Pa3yIpOIHEHHUS
MaTtepuaiiosB, TCXHOJIOTHYCCKHEC BO3MOXHOCTHU
TepMOOOpabOTKH W3JIEITHH. 3akaanBaeMoCTh u
MIPOKAINBAEMOCTh CIUTaBOB. Omnpenenenne MecTa
TePMHUYECKOll 00pabOTKM B TEXHOJOTHMYECKOM IIpoIecce
M3TOTOBJICHUSI  3arOTOBKHW//IETAIIH, BEIOOp  mapaMeTpoB
pexxrMa, 000py0BaHUsI, OXJIaXKAAIOIINX CPEl.

4 Hemeramnnueckue
KOMIIO3UIIMOHHBIC
Marcpualsbl.

TpeboBanust K BBIOOPY M HCIOJB30BAHUIO ITOJIMMEPHBIX M
KOMITO3HITUOHHBIX MarepuasioB IIpH HpPOU3BOJCTBE/
PEMOHTE TPAaHCIOPTHO-TEXHOIOTMUYECKHX CPEACTB.
Oco0OeHHOCTH CTPOEHHS U CBOWMCTBA IIacTMAcC.
KomnozunuonHnsie MaTepHabI c 3aJJaHHBIMU
XapaKTEepPUCTHKAMU MPOYHOCTH, YIPYTOCTH, IIIACTHYHOCTH,




BA3KOCTH, H3H0000T0171KOCTI/I, KOppO3I/IOHHOﬁ CTOWKOCTH.
TBepﬂLIe CIUIaBbl M  CBCPXTBEPABIC HWHCTPYMCHTAJIbHBIC
MaTepuraJibl.

OcHOBBI BBIOOpA
Marepuaga W MeToja
YOPOYHEHUS neranei
MalluH

Meroauyeckue OCHOBBI BbIOOpa Marepuaja M METOHOB
YIIPOYHEHHS IeTajell MallnH.

Bribop KOHCTPYKIIMOHHBIX u WHCTPYMEHTAIBHBIX
MaTepuanoB Uil AeTaneil M paboumx OpPTraHOB MAIIMH II0
KOMIUTIEKCHBIM KPHTEPHSIM OJITOBEYHOCTH U HAZEKHOCTH.
Bumpl, kateropum, COCTOSHHE IIOCTaBKH, THIIOPa3MepHhI
npoaykiuu. BimsHMEe TexHONOTHH (popMOOOpazoBaHUA H
TUIOPa3MEPOB MPOAYKIUH HA MOKA3aTeIH MEXaHWIECKHX,
TEXHOJIOTHYECKHUX u 9KCIUTyaTaMOHHBIX CBOWCTB
MaTepuasoB.

Hcnonb3oBaHue COBPEMEHHBIX nH(pOpPMaIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTMH JUIsi BHIOOpa aHaJloroB
NPUMEHSEMbIX ~ METAUIMYECKHX M HEMETaJUIMYECKHX
MmarepuanoB. MHdopmannoHHbIE pecypchl NOCTaBIIMKOB
METAUIONPOAYKIIMHA:  TPpOKaTa OOMIEr0 M CIICHHAIBHOTO
Ha3HAYCHHUS, C 3ZAlIUTHBIMH  METAJUIMYECKHUMH U
JIAKOKPACOYHBIMHU MOKPBITHAMH, IIPECCOBAHHBIX n
KaJIMOpPOBaHHBIX NpoQuiIeH, MOKOBOK, OTIMBOK, KPETEXKHBIX
W3ACINH, apMaTypHBIX WM 3aKIaIAHBIX W3ICIHH, KaHATOB |
JIPYTUX METAJUIOU3IEIINN.

dopma 00yueHUsI — OUHO-3A0YHAS

HaumenoBanue paznena
TUCTIMTIITNHBI (MOJTYIIS)

Tema u conepkaHue 3aHATUA

Kon-Bo
akam.
4acoB

CocraB, cTpoeHue,
CTPYKTypa, CBOWCTBA,
KJIaCCH(UKAIHSI
MaTepuaioB

Knaccupukanuss marepmuanoB, MacimTaObl TPOWU3BOACTBA U
MOTpeOICHUS. Tunel KpUCTAIITNYECKUX pELIeTOoK,
nomuMopdusM u aHm3orponus. JlepeKTel CTpoeHHs W WX
BJIUAHHE Ha CBOMcTBa. TeopeTHyeckue OCHOBBI MOJIyYEHUS
CIIJITABOB HAa OCHOBE YEPHBIX U IIBETHBIX MaTE€pUaJOB.
®a30BbIi COCTaB, MAKPO-MUKPO — HAHO — CTPYKTYpa
MaTepuagoB. 3aKOHOMEPHOCTH (OPMUPOBAHUS CTPYKTYPHI
JUTHIX, J1e(HOPMHUPOBAHHBIX, aMOP(HBIX M MOPOIIKOBBIX
MarepuangoB. MeToapl MCCIeOBaHUS CTPYKTYpPhl U CBOMCTB
MaTepHajoB.

CtpoeHue 1 cBOMCTBa
YEepPHBIX U [BETHBIX
METaJUIOB.

XapakTepucTHKa U KiacCH(UKaIMsI 1 CIUIaBOB IO JHarpaMme
COCTOSIHUS JKEJ€30 — YIIIEPO.

Cmany. Bnusuue yriaepoaa, JIETUPYIOLIHNX,
TEXHOJIOTHUECKUX J00aBOK M TpHMeceld  Ha CTPYKTypy H
CBOWCTBA CTalU. 3HAUYEHHUE TEXHOJIOTMYECKUX MEPEAETIOB JUIs
(hopMHpOBaHUS CTPYKTYpHl M TMOBBIIICHUS Ka4ecTBa CTaJEH.
Oco0OeHHOCTH  MapKHUpOBKH, TpeOOBaHUS K  COCTaBy,
CTPYKTYype M CBOWCTBaM cCTajied M  CTaJbHOM MNPOAYKIIUH.
YraepoaucTele KOHCTPYKIIMOHHBIE CTald OOBIKHOBEHHOTO
KadyecTBa. KoncTpykmoHnnsie YTIEPOIUCTEIC u
JIETUPOBAHHBIE Ka4eCTBEHHBIE CTalu. HuU3KoIermpoBaHHBIE
CTalu JAJs CBapHbIX KOHCTpyKuui. HHcTpymMeHTanbHBIE
CTalu.

Yyeyn.  Knaccudukanus ¥ MapKUpOBKa  YYT'YHOB.
OcobeHHocTH  (hOPMHPOBaHUSI CTPYKTYphl M CBOWCTB B
yyryHaxX. IIpuMeHeHue OenbIX, CEpbIX, IOJIOBHHYATHIX,
KOBKHX, BBICOKOTIDOYHBIX U  CHEIMAJbHBIX UYYTyHOB.
Antomunuii u eco cnnagvl. XUMHYECKHH COCTaB, CBOMCTBA,
MPHHIAIE KJIACCH(DHUKAINN ¥ MAPKHUPOBKH METaJUIa, CIIJIABOB
1 KOMITO3UIIMOHHBIX MAaTEPHAIOB.

OCHOBBI TEOPHH u
TEXHOJIOTHH TEPMHUYECKOMN

CymHOCTP  TEXHOJOTHYECKMX IIPOLECCOB  TEPMHUYECKOIA,
XUMUKO-TEPMUYECKOH, TEPMOMEXaHHYECKON 0b6paboTku
3arOTOBOK W W3JeNuid. TeopeTrdeckne OCHOBHI (a30BBIX U




00paboTKH.

CTPYKTYPHBIX NpEBpAILCHUI B Marepuajax Ipu odOpaboTke.
BiusHMe MapTEHCHTHOrO TpEBpallleHHWsT Ha  CBOMCTBa
CTAJIBHBIX  W3AENMH. 3aKOHOMEPHOCTH  yNpOYHEHUS /
pa3ynpovYHeHHs MaTepHaoB, TEXHOJIOTHYECKHE
BO3MOXKHOCTH ~TepMooOpaboTku m3memmii. OmpenencHue
MecTa TEPMHUYECKOH O0OpaboOTKM B TEXHOIOTHISCKOM
mporiecce H3TOTOBIICHUS 3arOTOBKH/IETAIH, BEIOOD
[apaMeTPOB PeKMMa, 000PYAOBaHHUS, OXIIAKIAFOLINX CPEL.

HeMmeTtannnaeckue )5
KOMIIO3UIIMOHHBIE
MaTepHaIbl.

TpeboBanust K BBIOOPY M HCIONB30BAHUIO IIOJIMMEPHBIX H
KOMITO3HIIHOHHBIX MaTepuanoB IIPH HPOU3BOJCTBE/
pPEMOHTE TPaHCTIOPTHO-TEXHOIOTHUECKUX CPEACTB.
OcoOeHHOCTH ~ CTPOGHUsI M CBOMCTBA  IIaCTMacc
Komno3unyoHHsle MaTepuansl Ha OCHOBE OJIMMEPOB.

OcHOBBI BBIOOpA
Matepuajga M MeToja
YIOPOUYHEHUS neraneit
MalluH

Metoaudeckue OCHOBHI BbhIOOpa MaTepualia U METOJIOB
YOPOUYHEHHUS JeTallel MalllvH.

Bri6op KOHCTPYKIIMOHHBIX 31 WHCTPYMEHTAIbHBIX
MaTepuanoB Jyig AeTalell U padounx OpraHoB MAalIMH IO
KOMIIJIEKCHBIM KPUTEPHUAM AOJTOBCUYHOCTH U HAJACKHOCTH.
Buner, kateropumu, COCTOSHHE IIOCTaBKH, THIIOPAa3MEpPHI
npoaykiuu. BimsHMEe TexHONOrHH (PopMOOOpazoBaHUA H
TUNIOPa3MEpPOB TPONYKIIMKA HA TMOKAa3aTeldd MEXaHHICCKUX,
TEXHOJIOTHIECKUX u AKCIUTYaTallHOHHBIX CBOWCTB
MaTEepHAJIOB.

dopma 00ydeHus - 3a09HAS

HaumenoBanue paznena
TUCITUTUTNHBI (MOJTYIIST)

TeMma u comep:kaHue 3aHATUS

Koin-Bo
aKajm.
4acoB

CocraB, cTpoeHue,
CTPYKTypa, CBOWCTBA,
KITACCH(UKAITHS
MaTepuaioB

Kiaccudukanus matepuanoB. AMOppHOE U KPUCTALIMIECKOE
cTpocHue BeriecTB. JlehekThl CTPOCHUS W UX BIMSHUC HA
cBoiicTBa. TeopeTnyeckue OCHOBBI IIOJNY4YEHUS CIUIABOB M
KOMIIO3WMIIUOHHBIX MaTCpHaJIoB. MeTOI[bI HUCCICOa0OBAaHUA
CTPYKTYPBI U CBOICTB MaTepHalOB.

CtpoeHue 1 cBOMCTBa
YEepPHBIX U [IBETHBIX
METaJUIOB.

XapakTepucTHKa W KJIACCH(HKANNSI MaTEpUATIOB Ha OCHOBE
YepHBIX W [BETHBIX METaJUIOB. Jluaspamma cOCMOsHUSA
xKene3o — yriepoa. Cmans. BausHue yriepona, TeTUPYOMIAX
/ TEXHOJOTHYECKHX N0OABOK W MpHUMecel Ha CTPYKTYypy U
cBoiictBa cramu. OcoOEHHOCTH MapKHPOBKH, TpeOOBaHHA K
COCTaBy, CTPYKTYpEe H CBOHCTBaM cTauel. YTIepOIuCThIe
KOHCTPYKIIMOHHBIE ~ CTald  OOBIKHOBEHHOTO  KadecTBa.
KoHCTpyKklIMOHHBIE ~ yIAEpOAWCThIE W JIETUPOBaHHBIE
KaueCTBEHHBIE CTAU. VMHCTpyMEHTaNbHBIE CTAIH.

Yyeyn.  Knaccudukaiuss ¥ MapKHpPOBKa  YYT'YHOB.
OcobenHocTd  (OPMHPOBAHUSA CTPYKTypel B  UyryHax.
[Ipumenenne OenbIX, CEPBIX, IMOJOBUHYATHIX, KOBKUX,
BBICOKOTIPOYHBIX W CICIHATIBHBIX YYT'YHOB. ATIOMUHUL U €20
cnnaebl.  XUMHYECKUH  COCTaB, CBOMCTBa, MPUHLUIIBI
KIaccu(UKAIMH U MAPKUPOBKU MATEPHUAIIOB.

OcHOBBI TEOpUHU u
TEXHOJIOTUM TEPMHUYECKOMN
00paboTKH.

CymHOCTh M KJIACCU(HUKANUSA TEXHOJIOTHYCCKHX ITPOLIECCOB
TEPMUYECKOH, XUMHKO-TEPMHUUYECKOH, TEPMOMEXaHUUYECKOH
00paboTKU 3aroTOBOK W m3nenui. Da30BbIC U CTPYKTYPHBIE
MpeBpalieHus B MaTepuajgax mpu odpaboTke. Bnmsaue Ha
CBOMCTBA. Onepanmuu ~ TepMUYeCKOd  0OpaboOTKH B
TEXHOJIOTHYECKOM  TPOIECCe  W3TOTOBJICHHS  3arOTOBKH,
JIETaJIA WIA KOHCTPYKIIHH.

OCHOBBI BBIOOpaA
Marepuaia U MeTojla
YIOPOYHEHUS neraneit
MaIlIiH

Metoauyeckie OCHOBHI BbIOOpa Marepuasa W METOAOB
yOpo4YHEeHHs neTaneil MamuH. BpIOOp KOHCTPYKIIMOHHBIX U
MHCTPYMEHTAJBHBIX MaTEepHalOB UL JeTaleil m paboumx
OpraHoB MalluH 1o KOMIUIEKCHBIM KPUTEPUIM
JIOJITOBEUHOCTH U HaJIe’KHOCTU. Buabl, Kareropuu, COCTOSHUE
MOCTaBKU, TUIOPa3Mephl NPOAyKUuU. BnusHue TtexHomoruu
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IIoKasareciin MECXaHHUYCCKUX,
OKCIITyaTallMOHHBIX CBOMCTB

dbopmooOpa3oBanus  Ha
TEXHOJIOTHYECKHUX "
MaTepuaoB.

5.2.

Jlabopamopnulil npakmukym
dopma 00ydyeHus - ouHas

HaumenoBanue paznena
JTUCTIMTIITINHBI (MOJTYIIS)

Tema u coneprkanue 1a60paTOpHOH pabOTHI

Kon-Bo
akaj.
JacoB

CocraB, cTpocHHE,
CTPYKTypa, CBOMCTBA,
KJ1accu(puKaus
MaTepHajoB

VcnrpiTanne MaTepHanoB Ha TBEPIAOCTH

VcnpITRIBAaIOTCS KOJIICKIIMHA MATEPHAIOB PA3IMIHOTO COCTaBa
WHIEHTUPOBAaHUEM meronamu bpunenns u  Poksenna.
HccrenyeT BIMSIHHS COCTaBa HA XapaKTEPUCTHKH TBEPIOCTH
MaTepuaiia. BEIONHSETCS paHXHPOBAHHE MAaTEPHAIIOB II0
TBepAOCTH. M3ydaroTcs: Koppensuuy NPOYHOCTH U TBEPIOCTH
MaTepHaoB.

HcnbiTanue MmaTeprasoB IIPU CTATUYECKOM HarpyKEHHUH.

[lo pesympraTamM NPOBOAMMOIO HCHBITaHHS OOpa3LOB Ha
pa3pbIBHOU MalluHe OIPENEIIAI0TCA CTaHJapTHBIC
XapaKTEPUCTUKU IPOYHOCTU U IIACTUYHOCTH MAaTEPHAJIOB;
HU3Y4ar0TCs KpUTEPUHU OLICHKHU KOHCTPYKLIMOHHBIX
MAaTEepHaJIOB.

UcnrpiTanne MaTephallioB NpPU TUHAMHYECKOM HATPYKCHHU.
[IpoBomuTCS HCIBITAaHIE 00Pa3IOB HA MasSTHHKOBOM KOIIPE C
AHANM30M XapaKTePHCTUK BI3KOCTH M PaOOTHI pa3pyIICHUS
MaTepHaloB; 000CHOBBIBAIOTCS KpUTECPUH BEIOOpa
KOHCTPYKIIMOHHBIX MaTEPHAIIOB IO PE3yJIbTaTaM CepHABbHBIX
HWCIBITAaHHH.

CtpoeHue u CBOWCTBA
YCPHBIX U OIBETHBIX
METAJIOB.

MUKpOCKONIMYECKUI aHAIU3 CTaJICH.
Mertogom  MeTamorpaduieckoro
CTPYKTypa  yIJIEPOJMCTBIX
OmnpenensieTcss  KJacc,
Marepuana.

aHaJIM3a MCCIEAYEeTCs
CTaJIel  pa3HOr0  COCTaBa.
MapKa, CBOHCTBAa M Ha3HAuYCHHE

MukpocKkonMuecKrii aHajIu3 YyTyHOB.

Ha ocHOBaHHU pe3ysibTaTOB MeTayuIorpaduyecKoro aHaian3a
CTPYKTYpbl [JaeTcsl OLIEHKa  CBOMCTB pa3jMuYHbIX BHUIOB
yyryHoB. Omnpenensiercs KJIacC, Mapka, CBOWCTBa H
Ha3HayeHUe MaTepuaa.

OcCHOBBI TEOPUU u
TEXHOJIOTUM TEPMHUUYECKOMN
00paboTKH.

W3yyeHne TeXHOJIOTHH TEPMUIECKOH 00pabOTKH CTaeil.
OOocHOBaHME TapaMeTpoB M  HCCIEAOBAaHWE  BIMSAHUS
TEXHOJIOTHM HOpPMalM3alliM, 3aKalKH W OTIycka Ha
CTPYKTYpPY u CBOWCTBa KOHCTPYKIMOHHBIX u
MHCTPYMEHTAIBHBIX CTAJIEH.

dopma 00yueHUsT — OUHO-3a09HASI

HaumenoBanue pasznena
JTUCTIMITIIMHBI (MOJTYJIS)

Tema u coneprkanue 1a00paToOpHON pabOTEI

Komn-Bo
aKag,.
JacoB

CocraB, CcTpocHHUE,
CTPYKTypa, CBOHCTBa,
KJIACCU(UKAIUSL
MaTepUaoB

HcnpiTanue maTepranoB Ha TBEPIOCTD.
HcnpIThIBatOTCA KOJUIEKIIMA MAaTEPHUAJIOB Pa3JIMYHOIO COCTaBa
meronamu bpunennsa,u Poksenna. M3yuatorcss koppensuuu
IIPOYHOCTHU U TBEPJOCTU MAaTEPUAIIOB.

HcnbiTaHue MATEPUAIOB HPHU CTATUYECKOM HArPYKEHUH.
Mo pe3ynbraTaM MPOBOJMMOTO HCIBITAHHUS 00PA3IOB Ha
Pa3pbIBHOM MaIllMHE ONPEIEISIFOTCS CTaHIaPTHBIE
XapaKTEPUCTUKHU MPOYHOCTH U [UIACTUYHOCTH MATEPHAJIOB;
U3yYarOTCsl KPUTEPUH OLIEHKH KOHCTPYKIIMOHHBIX
MaTepHaJIOB.
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HcnpiTanue maTepuanoB NpU JUHAMHUYECKOM Harpy>KeHUH.
[IpoBomuTCS UCTIBITAHKE OOPA3IOB HA MAasTHHKOBOM KOIIpE C
AHAJIM30M XapaKTePUCTUK BSI3KOCTH U pabOThI pa3pylleHUs
MaTepHUasioB; 000CHOBBIBAIOTCS KPUTCPUH BEIOOpa
KOHCTPYKIIMOHHBIX MaTEPUAJIOB II0 pe3yIbTaTaM CepPHaIbHBIX
HUCITBITAHHM.

CtpoeHHe B CBOWCTBA
YEepPHBIX U [IBETHBIX
METaJLJIOB,

MUKpOCKOIMYECKUN aHAJIN3 CTaJIEH.
MetonoM MeTamorpadguIeckoro aHanu3a ncciaeayeTcs
CTPYKTYpa YIIIEpOAMCTHIX CTaleil pa3HOro COCTaBa.
Ompenensiercst Kiacc, Mapka, CBOIICTBa U Ha3HAUCHHE
MaTepuaa.

MUKpOCKOIMYECKUN aHAJIU3 YYT'YHOB.
Ha ocHOBaHMY pe3ypTaTOB METaUIOrpaMIecKoro aHaim3a
CTPYKTYPBI JaeTCs OLIEHKA CBOMCTB Pa3IUUHBIX BUJOB
yyryHoB. OnpenensieTcss Kjacc, Mapka, CBOUCTBA U
Ha3HaueHHe MaTepuaa.

OcHOBBI TeOpuun u
TEXHOJIOTUH TEPMHUYECKOU
00paboTKH.

W3yyeHne TeXHOIOTHH TEPMUYECKON 00pabOTKH CTaneil.
I/ICCHCHOBaHI/Ie BJIMAHUA TEXHOJIOTUHU HOpMAJIU3alluH, 3aKaJIK1
1 OTITyCKa Ha CTPYKTYPY U CBOMCTBAa KOHCTPYKIIMOHHBIX
WHCTPYMEHTAIBHBIX CTaJCH.

®dopma 00yueHust — 3a04Hast

HaunmenoBanue paznena
JUCIMITINHBI (MOAYJISA)

Tema u coneprkanue 1abopaTopHON pabOTHI

Koin-Bo
akam.
4acoB

CocraB, cTpoeHue,
CTpPYKTypa, CBOICTBA, CU
KJIACCU(UKAITUSL
MaTepHUaioB

HcnslTanne MaTepuanaoB Ha TBEPAOCTb.
HcnsIThIBaIOTCS KOMIEKIUH MaTEPUANIOB Pa3IMYHOIO COCTaBa
meronamu bpunenns u Poksenna. M3yuarorcss koppensauuu
NPOYHOCTH U TBEPJOCTH MATCPHUAJIOB.

UcnbiTaHne MaTepuaioB MpPU CTATUYECKOM HarpyXeHUU.
ITo pe3ynbpTaTaM MpOBOAMMOIO UCTIBITAHUS 00PA3IOB Ha
pa3pbIBHOM MalllMHE OMNPEENAI0TCS CTaHIapTHbIE
XapaKTEPUCTUKU MPOYHOCTH U MJIACTUYHOCTH MAaTEpPUAJIOB;
U3YYaroTCsl KpUTEPUH OLIEHKH KOHCTPYKIIMOHHBIX
MAaTepHaoB.

HcnpiTanue maTepuanoB NOpH JUHAMHUYECKOM HarpyKeHHH.
[IpoBomuTCs NCTIBITAaHAE 00PA3IOB HA MAasTHHKOBOM KOTIpE C
AHAJTM30M XapaKTePUCTUK BI3KOCTH M pabOTHI pa3pyIIeHUs
MaTepHasoB; 000CHOBBIBAIOTCS KPUTEPUH BEIOOpa
KOHCTPYKLHMOHHBIX MaT€pHalIOB MO PE3yJIbTaTaM CepUalbHbIX
HUCITBITAHUM.

CtpoeHue u CBOWCTBA
YCPHBIX U IBETHBIX
METAaJIOB.

MuKpOCKOIINYECKUI aHaIU3 CTAJICH.
MeTto0oM MeTamorpa(guuecKoro aHaju3a UCCIeqyeTCs
CTPYKTYpa YIJIEpOJMCTBIX CTasleil pa3HOro cocTana.
Omnpepnensiercst Kinacc, Mapka, CBOIiCTBa U Ha3HaUCHUE
MaTepuaa.

MuKpocKkONM4YeCKU aHaIu3 YyTYHOB.
Ha ocHOBaHMM pe3yapTaTOB METAJUIOTPaPHUIECKOTO aHAIH3a
CTPYKTYPBI IA€TCs OLIEHKAa CBOICTB pazM4HbIX BUJIOB
yyryHoB. Onpenensercs Kjiacc, Mapka, CBOMCTBa U
Ha3HA4YeHUE MaTepHuaa.

OcHOBBI TEOpun u
TEXHOJIOTUM TEPMHUUECKOMN
00paboTKH.

W3y4yeHne TeXHOIOTHH TEPMUYECKOH 00pabOTKH CTasei.
HccnenoBanne BIUSIHUS TEXHOJIOTUH HOPMAJIN3AIMH, 3aKaJIKH
U OTITyCKa Ha CTPYKTYPY U CBOMCTBAa KOHCTPYKIIMOHHBIX U
WHCTPYMEHTAIBHBIX CTAJIEH.

5.3.Ilepeuenv npaxmuueckux 3aHAmMu
dopma 00ydeHuUs1 — OUHas

[ Ne |

HaumenoBanue pasaciia

Tema u COACPIKAHUC 3aHATUSL

| Kou-Bo |
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/1

JUCTIMILITUHBI (MOJTYJIS)

akaj.
4acoB

CocraB, cTpoeHwue,
CTPYKTYpa, CBOWCTBA,
KJTACCH(UKAITHSI
MaTepHasoB

ITocTpoenne nuarpaMMbl COCTOSTHHS CIIJIABOB THIA TBEPIBII
pacTBop.

JlmarpaMma COCTOSTHHS CIIITABOB TBEPABIX PAaCTBOPOB C
HEOTPaHMYCHHON paCTBOPHMOCTBIO CTPOUTCS Ha IIPHMEpe
CHCTEMBI MeIb-HUKeIb. B CBOEM MOCTPOEHUH CTYAEHTHI
OIMPAIOTCSl Ha MOJICNBHBIE CPEACTBA, a Pe3yJIbTaThl OepyT U3
0a3 JaHHBIX peajbHBIX SKCIIEpUMEHTOB. [Ipy conocrasieHnn
JIMarpaMMBbl COCTOSIHUS U TUarpaMMBbl COCTaB - CBOWCTBO
MPOU3BOJIUTCS BEIOOP CIUIaBa KOHCTPYKIIMOHHOTO /
(yHKIIMOHAJIBHOTO Ha3HAUCHHSI.

[TocTpoeHne muarpaMMbl COCTOSIHUS CIUIABOB C 9BTEKTHUKOH.
JlmarpaMma COCTOSTHHS CIIIIABOB TBEPABIX PACTBOPOB C
OTpaHUYEHHOM PaCTBOPUMOCTBIO U 3BTEKTHKOM CTPOUTCS Ha
MpUMEpE CHCTEMBI CBHHEI[-0JIOBO. B cBOEM mocTpoeHnn
CTYZICHTHI OTTUPAIOTCS HA MOJICNIBHBIE CPEACTBA, a PE3YJIbTATHI
6epyT n3 0a3 TaHHBIX peaNbHBIX SKCIIepUMEHTOB. [Ipn
COTIOCTABJICHUU AUAarpaMMbl COCTOSAHUA U AarpaMmMbl COCTaB
- CBOWCTBO MNPOM3BOJIUTCS BHIOOp CIUIaBa TEXHOJIOTHYECKOTO/
KOHCTPYKIIMOHHOTO Ha3Ha4eHUs (MPHUITON, aHTU(PUKIIHOHHBIE
Marepuaibl). 3HaKOMCTBO C KiIacCH(HUKALNEH CIIaBOB 110
COCTaBY, HA3HAUEHHIO, TEXHOJIOTHH (OpPMOOOpa3oBaHus,
YIPOYHEHHS.

CrtpoeHue u CBOMCTBa
MaTepHuajoB Ha OCHOBE
YCPHBIX U IIBETHBIX
METAJIOB.

AHanus cTpyKTypooOpa3oBaHHs CIIJIABOB 110 AUarpaMme
COCTOSTHHSI CHCTEMBI JKEJIE30-yTIICPO/I.

Omnpenensrorcsi KOMIIOHEHTSHI, (a3bl, CTPYKTypHBIE
COCTABJIAIOLINE IIPH CTAOMIBHOM M METACTaOMIEHOM
PaBHOBECHH CHCTEMBI. HarmsitHo 1eMOHCTpupyeTcst BIUSHIE
COCTaBa M TEMIIEPATYPHI HA CTPYKTYPY ¥ CBOWCTBA CIIIIABOB.
BerimonHsiercst kiaccu(uKays CIjIaBoB 110 COCTaBY,
CTPYKTYpE, TEXHOJOTUH (HOpMOOOpa30BaHMS U YIIPOUHEHHUS.
OmnpeneneHns CTPYKTYPhl MaTepHAJIOB 10 3aJaHHIO.

OcHOBBI TEOpUHU u
TEXHOJIOTUM TEPMHUYECKOMN
00paboTKH.

Onpenenenne AuaMeTpa JIETalIH MO MOKa3aTesam
MPOKAJTMBAEMOCTH CILIABOB.

Ha ocHOBaHUM SKCIEPUMEHTAIBHBIX U CIIPABOYHBIX JAHHBIX
BBITIOJTHAETCS MOCTPOEHUE IEPBUYHBIX MTOJIOC
MPOKATMBAEMOCTH JISI CTAJIEH Pa3HBbIX MapoK.
[o 3amaHHOMY YPOBHIO MPOKaTHBAEMOCTH HA MAPTCHCUTHYIO
U TIOJIYMapTCHCUTHYIO CTPYKTYPBI TI0 HOMOTpaMMe
OTIPENIENAFOTCS KPUTHICCKUE THAMETPHI Pa3IYHBIX THIIOB
neraneit. OnpeneneHne KpUTHIECKOTo JrHaMeTpa IeTalei,
M3TOTOBJICHHBIX M3 CTAIM B COOTBETCTBHH C 3aJIaHHEM.

Hemeramnueckue u
KOMIIO3UIITMOHHBIC
MaTcpualbl.

Cocras, CTpoeHHE, CBOMCTBA KOHCTPYKLMOHHBIX IJIACTMACC.
WnenTnduxanys HeMeTaIIMYECKIX MaTepHuajoB, BbIOOpa
XapaKTepUCTHK (U3NKO-MEXaHNIECKUX, TEXHOIOTHUECKIX U
9KCIUTyaTalMOHHBIX MaTEPUAJIOB Ha OCHOBE TEPMO- U
PEaKTOIIaCTOB, BEIOOP aHAJIOTOB METAJTMYECKUX
MaTEepHaJIOB € UCIIOJIb30BAHUEM COBPEMEHHBIX
MHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

OCHOBBEI
Matepuania u
YIPOUHEHHS
MallliH

BBIOOpaA
METoJIa
JeTainei

Metomonorus BeIOOpa MaTepHaIoB ¥ METOJOB YIIPOIHEHHUS
JUTSL IeTayied 1 pabovYrX OpraHOB MAIllUH.
Ha TunoBEIX ipuMepax paccMaTpuBaeTcs
[IOCJIEI0BATEILHOCTD BEIITOJIHEHHUS CAMOCTOSITEILHOIO
JoMarrHero 3aaanus «O00CHOBaHHE BBIOOpa MaTepuala i
TEXHOJIOTHH TEPMOOOPAOOTKH JeTaIH MAIIUH /
HHCTPYMCHTA.

dopma 00ydeHHUsT — OUHO-3a09HAS.

n/n

HaumenoBanue pasznena
TUCITATIINHBI (MOTYIIS)

Tema u COACPIKAHUC 3aHATUA

Koma-Bo
akas.
JacoB
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CocraB, cTpoeHue,
CTPYKTYpa, CBOUCTBA,
KJTaccu(uKaIms
MaTepraioB

[TocTpoeHne tuarpaMMbl COCTOSIHUS CIUIABOB C 9BTEKTUKOH.
JluarpaMma cOCTOSTHHSI CIUIaBOB TBEPABIX PACTBOPOB C
OTpaHUYEHHOI PaCTBOPUMOCTBIO M 3BTEKTHKOH CTPOUTCS Ha
NpUMepe CUCTEMBI CBHHEI-0JI0BO. B cBOEM mocTpoeHnn
CTYICHTHI OITMPAIOTCS HAa MOZEIBHBIE CPEICTBA, a Pe3YJIbTAThI
OepyT u3 0a3 JaHHBIX peaNbHBIX AKCIIEPUMEHTOB. [1pn
COIOCTABJICHUH JHarpaMMBI COCTOSHUS U JUarpaMMBI COCTaB
- CBOWCTBO IPOM3BOAUTCS BBIOOP CILIABa TEXHOJIOTUYECKOTro/
KOHCTPYKLMOHHOTO Ha3HAueHUs (IPUIIOH, aHTU(PPHUKLIOHHBIE
MaTepHaibl). 3HAKOMCTBO C KITacCHU(HKANHEH CIIIIaBOB IO
COCTaBY, HA3HAUEHHIO, TEXHOJIOTHH (OpPMOOOpa3oBaHus,
YIIPOYHEHUSI.

CrtpoeHue u CBOMCTBa
MaTepHajoB Ha OCHOBE
YEepPHBIX U IIBETHBIX
METaJLJIOB,

AHanu3 CTpyKTypooOpa3oBaHUs CIIJIABOB 110 AUArpaMmme
COCTOSIHUSI CHCTEMBI JKeJIe30-YTIIepO.

Omnpenensrorcs KOMIIOHEHTHI, (a3bl, CTPYKTypHBIE
COCTABJISIOLINE IIPH CTAOMIBHOM M METACTaOUIEHOM
paBHOBECHM cHCTeMBbl. HarnsaqHo 1eMOHCTpUpyeTcs BIMSIHUE
COCTaBa M TEMIEPATYPHl HA CTPYKTYpPY ¥ CBOWCTBA CIIJIABOB.
Beimonnsiercst knaccu(uKays CIIaBoB 10 COCTaBY,
CTPYKTYpE, TEXHOJIOTHH (HOPMOOOPa30BAHMS U YIIPOUHEHHUS.
OnpeneneHust CTpYKTypbl MaTepraioB o 3aaanuto PT'P.

OCHOBBI TEOPHUHU u
TEXHOJIOTUM TEPMHUYECKON
00palboTKH.

OmnpeneneHre auaMeTpa ACTad O TOKa3aTeIsIM
MIPOKAITMBAEMOCTH CILIABOB.

Ha ocHOBaHUM SKCIIEPUMEHTAIBHBIX U CIIPABOYHBIX JAHHBIX
BBITIOJTHAETCS MOCTPOEHUE IEPBUYHBIX MOJIOC
MPOKAJIMBAEMOCTH JISI CTAJIEH Pa3HbIX MapoK.
[To 3aaHHOMY YPOBHIO TPOKaJIMBAEMOCTH HA MAPTEHCUTHYIO
Y TIOJYyMapTEeHCUTHYIO CTPYKTYPBI IO HOMOTpamMme
OTIPEJICNIAIOTCS KPUTHUECKUE TUAMETPhI Pa3InIHBIX TUIIOB
neraneit. OnpeneneHne KpUTHIECKOTO JHaMeTpa IeTalei,
M3TOTOBJICHHBIX M3 CTAIM B COOTBETCTBHH C 3aJIaHHEM.

Hemeramnueckue u
KOMIIO3UIIMOHHBIC
Marcpualbl.

CocraB, CTpoeHHE, CBOHCTBA KOHCTPYKIIMOHHBIX IIaCTMACC.
Hcnonp30BaHUE COBPEMEHHBIX HH()OPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH JUIsl XapaKTePUCTHKA
3aJ]aHHBIX MAaTepPHAaJIOB, BEIOOP aHAJIOTOB METAJUIMYECKUX
Mmarepuainos. [IpumeneHne HHOOPMALTMOHHBIX PECYPCOB LIS
WIeHTU(HUKALMY HEMETAJUINYECKIX MaTepPHAIOB.

OCHOBBEI
Martepuaia WU
YIPOYHEHUS
MaIlH

BBIOOpaA
MeToaa
netaneu

Mertononorus BbIOOpa MaTEPUAIOB U METOAOB YIIPOUHEHHS
JUI getaneit ¥ pabounx OpraHoB MalllyH.
Ha THmOBBIX IIpuMepax paccMaTpUBaeTCs
MOCJIE/IOBATENILHOCTD BBITIOJIHEHHUS] CAMOCTOSITEILHOTO
nomarHero 3ananus «O60ocHOBaHME BEIOOpA MaTepuana u
TEXHOJIOTHH TePMOOOPaOOTKY JeTaId MaIluH /
HHCTPYMCHTA.

®dopma 00yueHus — 3a04Hasl.
Y4eOHBIM IIAHOM HE TIPEyCMOTPEHBI.

I pynnogvie KOHCYTbMAYUU NO KYPCOBLIM PAOOMAM/KYPCOBLIM NPOEKMAM
['pymmoBbie KOHCYIBTAIIUU TI0 KYPCOBBIM pab0TaM/KypPCOBBIM IMPOEKTaM HE MPETyCMOTPEHBI.

5.3.

5.4. Camocmosmenvhas paboma
CDopMa 06yquHH — O4Hasd
Kon-Bo
Ne Haumenoanue pasznena
I JCIATIIHHB (MOZYJI) Conepxanne pabOThI aKa.
" 4acoB
1 CocraB, cTpoeHwue, Amnanu3 $pa30BOTro cOCTaBa M CTPYKTYPHI CINIABOB HA OCHOBE 10
CBOﬁCTBa, KﬂaCCI/I(i)I/IKaL[I/Iﬂ MEIHW, TUTaHa U AJIIOMUHUA 110 JUarpaMmmam COCTOSAHHUA.
MAaTEePHAIIOB. 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPHI JIUTHIX,
Je(pOPMHUPYEMBIX, aMOP(HBIX U MOPOITKOBBIX MATEPUAIIOB.
2 CrtpoeHue u cBOMCTBa Uzyuenne TpeOOBaHUI HOPMATHBHOW JOKYMEHTAIIMH Ha 10
YEPHBIX U [IBETHHIX W3/EJINS U3 YIIICPOIUCTON M JISTUPOBAaHHOM cTanu. M3yuenue
METAILIOB. COCTaBa, CTPYKTYPBHI M CBOMCTB CTAJIN: PECCOPHO-TIPY>KUHHOH,
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BBICOKOI1 00pa0aThIBAEMOCTH Pe3aHNEM, HHU3KOJICTHPOBAHHON
JUISl CBapHBIX KOHCTPYKINUH, aTMOC(HEpOCTONKOH,
TEIIOCTOMKOH, skaponpouHoii. COOp NaHHBIX 1O CIuIaBaM Ha
OCHOBE JKelle3a B COOTBETCTBHE C 3a7aHueM. Mzyuenne
0c00eHHOCTH (POPMUPOBAHUSA CTPYKTYPHI TUTCHHBIX,
e(OPMHUPYEMBIX X KOMITIO3UTHBIX (ITOPOIIIKOBBIX) Ha OCHOBE
QITIOMHHUS, Me 1 TuTaHa. COOp JTaHHBIX IO CIIJIaBaM
[IBETHBIX METAJUIOB B COOTBETCTBHU C 3aJJaHUEM .
AnTHdpuKIMoHHbe MaTepransl. [Tpumon.

OCHOBBI TCOPHH U
TEXHOJIOTHUH TEPMUYCCKOM
00paboTKu

W3ydeHne BIUSHUS CTPYKTYPHI 30HBI TEPMUYECKOTO BIUSHUS
Ha cBolicTBa cBapHBIX coenuHeHnit. AHamm3 CC-oOpa3Hoit
JarpaMMBl TS 3a1aHHOM Mapku ctaiu. OnpeneneHue
KPUTHUYECKOH CKOPOCTH 3aKaiku. OnpeneneHne Mecta
TEpPMHYECKOI 00pab0TKN B TEXHOJIOTUYECKOM IpOIIecce
M3TOTOBJICHHUS 3arOTOBKU/AETalH, MapamerpoB pexuma TO.
BBIOOp 00OpyIOBaHUSI.

Oco0eHHOCTH (POPMHUPOBAHUS CBAPHOTO COCTUHCHUS.
CBolicTBa IIBa ¥ OKOJIOIIOBHOM 30HbI. 3yueHue BIuAHUSA
CTPYKTYPHI 30HBI TEPMUUECKOTO BIHUSIHUS HA CBOWCTBA
COEIMHEHU.

HemeTtannnueckue u
KOMITIO3UIITMOHHBIC
MaTepHaIbL.

TpeboBauust K BBEIOOPY M HCIIONB30BAaHUIO TOJIHMEPHBIX U
KOMITO3UIIMOHHBIX MaTepUaJIOB TPU TPOU3BOJCTBE/
PEMOHTE TPAHCIOPTHO-TEXHOJIOTHUECKUX CPEICTB.
OcoOeHHOCTH CTPOEHHS ¥ CBOWCTBA IIACTMACC, TEPMETHKOB,
KJIEEB, 3aIIUTHBIX MOKPHITHI. KOMIIO3UIITMOHHEIE MaTepHalIbl
C 3a/IaHHBIMH XapaKTEPUCTUKAMHU MPOYHOCTH, YIIPYTOCTH,
IJJACTUYHOCTH, BSI3KOCTH, HM3HOCOCTOMKOCTHU, KOPPO3ZUOHHOU
croiikocTu. TBepble CIIIaBbl U CBEPXTBEPAbIC
WHCTPYMEHTAJIbHbIE MaTepualbl. J{UcrepcHO-yIpOYHEHHBIE,
BOJIOKHHCTBIC, THOPHIHBIC MaTEPHAIBl Ha METANTHIECKON U
HeMeTauTnIeckoi ocHoBe. COOp MaHHBIX JJIS 3aMEHBI
3aJlaHHOM MapKu MaTepuana B COOTBETCTBUHU C 33JJaHUEM
PT'P.

OcHOBBI BEIOODa
Marepuaa U MEeTO/I0B
YIOPOYHEHUS AeTAICH
MaIlliH.

Hcnonp30BaHUE COBPEMEHHBIX HH()OPMALMOHHO-
KOMMYHHUKaIIMOHHBIX TEXHOJIOTHI JUIsl BBIOOpa aHAJIOTOB
YKa3aHHBIX B 33JJaHAU B MaTepHaJIOB.

[Mpumenenne MHGOPMALMOHHBIX PECYPCOB JUIsl BBIOOpA BUA
U COCTOSTHHSI [TOCTAaBKH METAJUIONPOAYKIIMH B COOTBETCTBUE C
TeMol 3amaHus «OOOCHOBaHUE BRIOOPA MaTepHaja U
TEXHOJIOTHH TEPMOOOPAOOTKH JeTaIl MAIUH /
HHCTPYMEHTAY.

10

dopma 00ydeHHs] — OUHO-3a09HAs

HaumenoBanue paznena
JUCTIMILITNHBI (MOJTYJIS)

Copep:xanne pabOThI

Kon-Bo
akag,.
4acoB

CocraB, cTpoeHue,
CBOICTBA, IPHUHITUTIBI
KJIaCCH(UKALHSI
MaTepHasoB.

Amnanus (a30BoOTo cOCTaBa M CTPYKTYPHI CIUIABOB 110
JquarpaMmam coctosiausl. OcobeHHocTn GpopMUpOBaHUs
CTPYKTYPBI JIUTHIX, 1€(POPMUPYEMBIX, aMOP(PHBIX U
HMOPOLIKOBBIX MaTe€pHUasoB.

18

CrtpoeHue U CBOMCTBa
YCPHBIX U IBETHBIX
METAJIOB.

N3y4enue TpeOoBaHMT HOPMaTHBHOM JOKYMEHTAIMH Ha
W3/IEJINS U3 YTIIEPOUCTON M JISTUPOBAHHOM cTanu. M3yuenne
COCTaBa, CTPYKTYPBHI M CBOMCTB CTAJIN: PECCOPHO-TIPY>KUHHOH,
BBICOKOW 00pabaThIBAEMOCTH pe3aHHEeM, HU3KOJIETHPOBAHHOMN
JUTS CBapHBIX KOHCTPYKIMHA, aTMOC(EPOCTONKOIA,
TEIJIOCTOMKOM, kapornpouHoii. COOp TaHHBIX MO CIUIaBaM Ha
OCHOBE eJle3a B COOTBETCTBHE C 3a/jaHueM. M3yueHne
0Cc00eHHOCTH (POPMUPOBAHMS CTPYKTYPhI TUTEHHBIX,
nehOopMHUPYEMBIX U KOMIIO3UTHBIX (TIOPOIITKOBBIX) HAa OCHOBE
TFOMUHUS, Mean U TuTaHa. COOp JaHHBIX IO CIUTaBaM Ha
OCHOBE LIBETHBIX METAJJIOB B COOTBETCTBUH C 3aJIlaHHUEM.

24
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AnTtndpukironssle Marepraibl. CoctaB M CBOMCTBA MPUIIOS.

OcHOBEBI TEOpUU U
TEXHOJIOTHH TEPMHUUECKON
00paboTKH

Amnanunz CC-o00pa3Holl fuarpaMMsl i 3aJaHHOW B MapKu
cranu. OnpeseneHne KpUTHIECKOH CKOPOCTH 3aKaJIKH.
OmnpeneneHne MecTa TepMHYECKOI 00paboTKH B
TEXHOJIOTHYECKOM ITPOLIECCE U3TOTOBIICHUSI 3aTOTOBKH
/meTany, mapaMeTpoB pekuMa, BEIOOp 000pYIOBaHH.

Oco6eHHOCTH (OPMHUPOBAHUS CBAPHOTO COCTUHEHUS.
CBoiicTBa IIBa ¥ OKOJIOIIOBHOH 30HHI. V3ydeHne BIUSHUSL
CTPYKTYpPbI 30HBI TEPMHUYECKOTO BINSHHUSA Ha CBOICTBa
COEIMHEHUH.

18

Hemertannnueckne u
KOMITO3UIIMOHHBIE
MaTepHuabl.

TpeboBanuss K BBIOOPY M HCIOJIB30BAHUIO ITOJUMEPHBIX H
KOMIO3UIUOHHBIX MaTEepHaoB IPH IPOU3BOACTBE/
PEMOHTE TPaHCIOPTHO-TEXHOJIOTMYECKHX CPE/CTB.
Oco0eHHOCTH CTPOEHHS ¥ CBOWCTBA IIACTMACC, TEPMETHKOB,
KJIEEB, 3AIIUTHBIX MOKPHITHH. KOMIO3UIIMOHHBIE MaTepUab
C 33/1aHHBIMH XapaKTEePUCTUKAMHU IPOYHOCTH, YIIPYTOCTH,
IUTACTHYHOCTH, BA3KOCTH, M3HOCOCTOMKOCTH, KOPPO3UOHHON
cToifkocTu. /lucnepcHO-ypoYHEeHHbIE, BOJOKHUCTEHIE,
THOpUIHBIE MaTEPHAIIBl HA METAIIINIECKON U
HEMETaNINYECKOW OCHOBE. TBEpbIE CIIaBbI U CBEPXTBEPALIE
MHCTpyMEHTaIbHbIe MaTepruanbl. COOp NaHHBIX 11 3aMEHBI
3aJaHHOM MapKH MaTepHaa B COOTBETCTBUHU C 33laHUEM.

18

OcHOBEHI BBIOOpa
MaTepuaia u METOJ0B
YIPOYHEHUS AeTAICH
MaIllUH.

Hcnonp3oBanue 0a3 JaHHBIX AJISI BEIOOPA aHAIOTOB
3anaHHbIX B PI'P Mapok matepuaios.

[Mpumenenne MHGOPMALMOHHBIX PECYPCOB ISl BBIOOpA BUAA
U COCTOSTHHSI TOCTaBKU METAJUIONPOAYKIUH B COOTBETCTBHE C
TeMol 3agaHus  «OO0oCcHOBaHUE BHIOOpA MaTepUala U
TEXHOJIOTUH TEPMOOOPaOOTKH JIeTaIN MalliuH /
WHCTPYMEHTa.

18

dopma 00y4yeHHs — 3a04Has

HaumenoBanue paznena
JUCTIMTIITMHBI (MOJTYJIIS)

Conepxanue paboThI

Kon-Bo
akaj.
4acoB

CocraB, cTpoeHwue,
CBOWCTBA, PUHIIMITBI
KJIaCCH(UKAIHSI
MaTepHaoB.

Amnanus (a30BoOT0 COCTaBa M CTPYKTYPHI CIUIABOB 110
JarpaMMaM COCTOSIHHSI IBOWHBIX CHCTEM HA IIpUMepe
JIarpaMMBbl COCTOSIHUS CIUIaBOB TBEP/IBIX PACTBOPOB C
HEOTPaHNYEHHON paCTBOPHMOCTBIO U THarpaMMBbl COCTOSTHHUS
CIJIaBOB TBEP/BIX PACTBOPOB C OTPAHMUCHHON
PacTBOPHUMOCTBIO M 3BTEKTHKOH. ComocTaBiieHHe
JIMarpaMMBbl COCTOSIHUS M IMAarPaMM «COCTaB — CBOHCTBO».
3HaKOMCTBO ¢ Kiaccu(puKanueii CriaBoB 1o COCTaBy,
Ha3HA4YEHHIO, TEXHOJIOTUuH (hOPMOOOpA30BAHMS, YIIPOUHEHHSI.
W3y4yenue 3akoHOMEpHOCTEH (POPMUPOBAHUS CTPYKTYPBI
JIUTHIX, 1ePOPMHUPYEMBIX, aMOP(HBIX U IIOPOIIKOBBIX
MaTepHUaIOB U U3ACIHH.

24

CrtpoeHue u CBOMCTBa
YEPHBIX U [IBETHBIX
METAJIOB.

N3y4arorcst KOMIIOHEHTHI, (a3bl, CTPYKTYPHBIE
COCTABJISIOLINE IIPH CTAOMIBHOM M METACTaOMIEHOM
PaBHOBECHM CUCTEMBI Kene30-yriaepoay». OneHnBaeTcs
BIMSIHAE COCTaBa U TEMIEPATYpPhl HA CTPYKTYpPY U CBOMCTBA
crIaBoB. BeimonHseTcs kinaccuuKanys cIuiaBoB IO COCTaBy,
CTPYKTYpE, TEXHOJIOTHH (POpPMOOOpPa30BaHHS M YIPOIHECHHUS.
OmnpeneneHns CTPYKTYPhI MaTEPUAJIOB T10 3aIaHHIO.
Wzyuenne TpeOOBaHMI HOPMATHBHOW JOKYMEHTAIMH Ha
W3JIEIMsl U3 YIIIEpOJUCTON U JIETMPOBAHHOU cTanu. M3yuenue
COCTaBa, CTPYKTYPbI U CBOMCTB CTaJIU: PECCOPHO-TIPYKUHHOI,
BBICOKOW 00pabaThIBAEMOCTH pe3aHHEeM, HU3KOJIETHPOBAHHOMN
JUISl CBAPHBIX KOHCTPYKINH, aTMOC(HEpOCTOHKOH,
TEIUIOCTOMKOH, skaponpouHoii. COOp NaHHBIX 1O cIuIaBaM Ha
OCHOBE XkeJle3a B COOTBETCTBUE C 3aJaHueM. 3ydyeHue
0c00CHHOCTH (POPMUPOBAHUSI CTPYKTYPBI JIUTCHHBIX,

28
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nedopMUpyeMbIX 1 KOMIIO3UTHBIX (IIOPOIIKOBBEIX) Ha OCHOBE
QITIOMHHUS, MeU 1 TuTaHa. COOp IaHHBIX IO CIIJIaBaM
L[BETHBIX METAJJIOB B COOTBETCTBHH C 3alaHUEM.
AHTH(pUKIHOHHBIE MaTepHaibl. [pumnon.

3 OCHOBBI TEOPHUH U Amnanuz CC-o00pa3Holt [uarpaMMsbl IpeBpaIleHNs ayCTEHUTAa B 24
TEXHOJIOTUU TepMH‘IeCKOﬁ MapKu CTaJIM 11O 3aTaHUTO. Onpez[eneHI/Ie KpPITI/I‘leCKOﬁ
06paboTKH CKOPOCTH 3aKaJIKH CTAJTH M KPUTHYECKOTO JHAaMETpPa ACTaICH.

OmnpexneneHne Mecta TepMHUIECKOil 00paboTKH B
TEXHOJIOTHYECKOM ITPOIIECCE U3TOTOBICHNUS
3aroTOBKHW/eTaNy, mapaMeTpoB pexkuma TO. BEIOOD
obopynosanus. OcobeHHOCTH HOPMUPOBAHUS CBAPHOTO
coequHeHus. CBOICTBA IIBa U OKOJIOIIOBHOM 30HBI. M3yueHue
BIIMSTHUSL CTPYKTYPBI 30HBI TEPMHYECKOTO BIMSIHUASL Ha
CBOMICTBA COEAVHEHUI.

4 Hemerannuueckue u TpeGOBaHI/IH K BLI60py M HCIIOJIb30BAHUIO TOJUMEPHBIX H 24
KOMIIO3HUIITMOHHBIC KOMITO3HIIMOHHBIX MaTcepuaJioB IpHu HpOI/ISBO}lCTBe/
MaTepHabl. PEMOHTE TPAHCIOPTHO-TEXHOJIOTUICCKHUX CPCACTB.

OCOOCHHOCTH CTPOCHUSI M CBOMCTBA IJIACTMACC, TEPMETHUKOB,
KJIEEB, 3aIIUTHBIX MTOKPHITHH. KOMIIO3UITMOHHBIE MaTEpHAIBI
C 33IaHHBIMHU XapaKTESPUCTHKAMHU IPOYHOCTH, YIIPYTOCTH,
TUTACTHYHOCTH, BS3KOCTH, H3HOCOCTOWKOCTH, KOPPO3IUOHHON
cToiikocTu. TBepbIe CIIaBBl M CBEPXTBEPIBIC
WHCTPYMEHTAJIbHEIC MaTepHalbl. JJUCIepCHO-YIIPOYHEHHEIE,
BOJIOKHUCTBIC, THOPHIHBIE MaTEePHAIbl HA METAIIMYECKON 1
HEMeTaTHUecKoi ocHoBe. COOp MAaHHBIX JJIS 3aMCHBI
33/IaHHOI MapKu MaTepuasa B COOTBETCTBUU C TeMOM
JIOMAIIIHETO 3aJaHusl.

5 | OcHoBHI BEIOOpA Bri6op KOHCTPYKLIMOHHBIX u HMHCTPYMEHTAIbHBIX 24
Marepuaia i METOJIOB MaTepuanoB i AeTaleil u pabounx OpraHOB MAIIMH IO
YIPOUHEHHUS JeTasIeit KOMIUIEKCHBIM KPUTEPUSAM AOJITOBEYHOCTH U HAJEKHOCTH.

MATIIHH Bunel, kateropuu, COCTOSHUE IIOCTaBKH, THIIOPa3MEPHI

npoaykiuu. BrusHue TexHONOTHH (hopMOOOpa3OoBaHUS U
TUTIOPa3MEPOB TPONYKIIMKA HAa IMOKAa3aTeld MEXaHWYECKHX,
TEXHOJIOTHIECKUX u IKCIUTYaTalHOHHBIX CBOCTB
MaTepHAaIOB.

Hcnonp3oBaHne COBpEMEHHBIX HH()OPMAIIHOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTUH IpHU BBINTOJIHCHUN
CaMOCTOSATENIbHOW paboThI cTyaeHTa «O00CHOBaHUE BHIOOpA
MaTepHaia U TEXHOJIOIHH TepMO00pabOTKY AeTaId MAIIHH /
HHCTPYMEHTA.

6. IlepeueHb y4eOHO-MeTOAMYECKOT0 OOeceYeH s VISl CAMOCTOSATEIbHOI PadoThI
o0y4arommxcs Mo JMCHUIIHHE (MOLYJII0)

[Tpouecc oOyuenus OakanaBpoB IUCHUIUIMHE «MaTepuanoBe/eHe» HalpaBieH  Ha
MOJATOTOBKY IO MPOQIIII0: MOABEMHO-TPAHCIIOPTHHIE, CTPOUTENBHBIC, HOPOXKHBIC MAIIUHBI U
obopynoBanue. [loaToMy, HauMHAs C MEPBOTO 3aHATUSA CTYACHTY OOBSICHSIOT NMPAKTHUYECKOE
3HAUEHUE NUCIUIUIMHBI, 3HAKOMST C TOPSAKOM €€ m3ydeHus u TpeboBanusMu Kadenpsl. s
CaMOCTOSITEIbBHOM OCBOEHUS MPETyCMOTPEHHBIX MPOTPAMMON Pa3eioB MaTepUaJOBEACHUS U
BBITIOJTHEHUSI JIOMAIITHETO 3a/laHusl PEKOMEHAYIOTCSl y4eOHbIe MaTepualbl, YKa3aHHbIE B pa3zelie
8 paboueii mporpammel. [Ipm 3TOoM mpemnoaBaTeNb OpraHW30BBIBAECT, MOTHBHPYET,
KOOPJMHHUPYET U KOHTPOIUPYET CAMOCTOSITENbHYIO pa0OTy CTYIEHTa, HAMpaBICHHYIO Ha
dbopmupoBanre 0a30BBIX TPO(HECCHOHATBEHBIX KOMIIETEHITUN B COOTBETCTBUU C TabmuIiek 4.



7. ®OH]I OIIEHOYHBIX CPEICTB /IJIsl IPOBedeHUsI IPOMEKYTOYHON aTTeCTAIUH
00y4YaIIUXCS M0 JUCHUILINHE (MOIYJIIO)

7.1.

00pazosamenvHolU NPOSPaAMMbL

17

HepeueHb KOMI’lemeHI/;uZZ C yKaszaHuem amanoe ux qbopMupoeanz 6 npoyecce 0C60€eHUA

Kon Oransl HGOpMUPOBAHHUS KOMITETEHITHH (pa3Ieibl TEOPETHUIECKOTO O0yUSHIS)
KOMIIETEHIINN
o ®I'OC 1 2 3 4 S
T1K-3 + + + +
K-8 + +

7.2.

amanax ux qbopmupoeaHuﬂ, onucarue wmKal OyeHuUBaHusl

Onucanue noxazameneu u Kpumepuee OuyeHuearus Komnemeﬂuuﬁ HA pa31u4dHblX

7.2.1.  Onucanue noxazameneu u popm oyeHuBaHUsE KOMNemeHyul
dopMa OLIECHUBAHUS
o Tekymuii KOHTPOJIb [IpomexxyTouHas -
I
5 okazatenu arrecTalid g5 £
= OCBOEHHS ~ 2 ZEZ
) = O o QL
& (Kox |2 |g |2 | 18 sE3e|. 55 5|85 ¢
= nokasatens | & | g S| 2458 3 SE-2|532 2|58 E
S ocBoerms) | 5 ~|Z ol 2 | 5 § &€ =l S2ge|E8F E|8°¢
< Q Q2B = % > H o~ g = N > a = ™M & T e
=S EEEEE 798 £: |7 220
o s &l q B c X A
~ B = S| 8| & = 8 a4
1 2 3 4 15 6 7 8 9 10 11 12
IIK-3 | 31-1 + + + + + + +
31-2 + | + + + + + +
Vi-1 + + + + +
V1-2 + +
v1-3 + + + + + + +
Vi-4 + + + + +
Hl1-1 + +
H1-2 + + T
K-8 |32 + + + + +
VY 2-1 + + + + +
V22 + + + +
H?2 + + +
UTOI'O + |+ |+ |+ + + + + +
7.2.2.  Onucanue wkanvl u Kpumepues OYeHU8aHUus 0 NPOBeOeHUs. NPOMEIN’CYMOYHOU

ammecmayuu 00y4arwuxcs no OUCYUNIUHE

6 ¢opme Oxzamena/ Huggepenyuposannoco

3a4ema
Kon Ornenka
IoKa3areJs «2» [Toporossrii YrnyOeHHbIH [TIpoaBUHYTHIN YPOBEHB
OLCHUBAHUSA | (HEYZOBJICTBOPHT.) | YPOBEHb OCBOCHUS | YPOBEHb OCBOCHUS OCBOCHHUSA
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«3»

«4y»

«5»

(Y1OBIETBOPHT.) (xoporro) (oTmmgHO)
IIpaBuna
KIaccuGUKaIuu
MaTepHuagoB
He 3HAeT MIPUMEHSET 6e3
3HaunTenbHOM vacth|[IporpamMMHbIii OIINOOK, 49TO
MPOrPaMMHOTO MaTepuajg OCBOEH, HO |[103BOJISICT | e
. 'my6oko ocBoMII CYITHOCTH
Marepuana, TOMyCKAET OIMMOKH B|IpaKTHKE yoor yi
SIBJICHUH, TIPOUCXOIAIINX B
HEOOXOAUMOro s |MACHTU(HUKALUIH CBOGOIHO . ’e pa . in L: o
TPYKT MaTepu I
UICHTU(QHUKAIINN MaTepHasos, CIIPABIIATHCS ozye”zp e P (baxTo oﬂ
N . B MCTBUEM KTOPOB
MaTepHraioB; OIMMCAaHWW  SBJICHUH, I/I,I[eHTI/I('l)I/IKaL[I/IeI/I u & p
MIPOU3BOJICTBA "
XapaKTCPUCTUKU TIPOUCXOIAIIUX BlompeaesieHueM SII:CHJ'I afa - -
HBJICHI/If/i, CTPYKTYpPE MaTe€puaia|Ha3HAYCHUS Y T, p
o CUCTeMaTH3aI1H
31-1 TIPOMCXOIAIINX B|IIOZ  BO3ACHCTBHEM |MaTepHasIOB. a
., [MaTepuanos. CBoOoaHO
CTPYKTYypE Mare€puajia q)aKTOpOB TToka3pIiBacT BBICOKUI CIIDABISCTCS c
mog BO3,Z[eI7[CTBPI€M IMPOU3BOJICTBA u YPOBEHb 3HAaHUU p o
.. [unenTHdUKaIUCH
(hakTopoB JKCIUTyaTaIuu. CYIHOCTH  sBMEHHL,| o
IIPOU3BOACTBA n Ha60paT0pHLIﬁ MPOUCXOIAIINX B p '
B wucuepnbiBaromiemM oTBeTe
OKCILTyaTalluu. Het IMPpaKTUKYM U 3aJlaHUA CTPYKTYpE MaTepHaia
N HCHOJIB3YET
PE3yIbTaTOB BBIIIOJIHCHBI, OIINOKHU b1 () BO3EUCTBUEM Y
JIOTIOJIHUTENIbHBIE ~ CBEICHUSA
IMPpaKTUKYMOB 1 |UCIIPABJICHBI. q)aKT()pOB
. JUIsl CPAaBHEHUSI MaTEpUAIIOB.
CaMOCTOSITENILHOM TIPOU3BOJICTBA 51
paboTHI. sKkcrutyaraiuu.  Jlaer
KpaTKue u
TPaMOTHBIE  OTBETHI
Ha MOCTaBIIEHHBIE
BOTIPOCHI.
Teoperuueckoe
colepKaHue  Kypca Teoperuueckoe conep)kaHue
OcBoeHME OCBOGHO  4acTU4HO, |[IposiBiser Kypca, HEOOXomuMmoe IJis
TOMBKO B  0OBEMe|[TOHWMaHHE HE TOJNBKO [OOBSICHEHUS  CBSI3U MEXIY
TEOPETUIECKUX u N
PHKTATHEIX YEPHBIX METaJIOB. |TEOPETHUECKOTO COCTaBOM, CTPYKTYpOH,
Bgn 0COB OpHako mpoOesibl HE|COoAepX aHus  Kypca,|CBOWCTBAMH,  TEXHOJOTHEH
p HOCSIT CYIIIECTBEHHOTO [HO M MPUKJIAJHBIX|OTy4eHHsS u  00paboTku
JMUCIUIUIMHBL ~ HWKE
xXapakrepa M|3a/1a4, HAMPaBJICHHBIX |TPAJAUIIMOHHBIX MATEPHAIOB
MOPOTOBOTO  YPOBHS.
HeyBeperHo o|MO3BOIIOT  peWIaTh|Ha M3ydCHWE CBA3HM|HA  OCHOBE  HEPHBIX M
31-2 . 6O§ILLHHMH ’ MIPUKIIaTHBIE BOTPOCHI |MEXKITY COCTaBOM, [[IBETHBIX METAIIJIOB OCBOEHO
JIs TUX KJIACCOB|CTPYKTYpOH ITOJTHOCTBIO. Jss  OTBETa
3aTpyIHEHUSIMU B APY PYKTYPOH, A
HOAXOMHT | MaTEpHaos T10 [CBOMCTBaMHU, HCIOJIB3YET
OO EACHEHMIO MPUHLMITY AHAJIOTUH. [TEXHOJIOTHEH 3HaHUS W3 JIOTOJIHUTEILHOU
Nmerot MECTO |IOTYUEHHS U |TUTEepaTypHl, TIPUMEPBI
CYIIHOCTH U3YyYEHHBIX
HEJIOCTaTOYHO 00paboTKn LIeJIeHANIPaBICHHOT O
B XO0/I€ NPAKTUKYMOB
N MpaBUIIbHEIE KOHKPETHBIX W3MEHEHHUsI CTPYKTYphl U
3aBUCUMOCTEH. N
(hopMyTHpPOBKM TP |MaTEPHAIIOB. KOMIIEKCa CBOWCTB
00BSICHEHUH OTBETOB METAJIOU3 M.
Ha BOTIPOCHI.
B JIOTUYecKoii | [JeMOHCTpUpyeT MOHUMaHHE
Omnbaercst npu A PHPY
., |OCIeI0BATENIbHOCTH |CYLIHOCTH METOJOB u
BBIOOpE yCIOBHH .
0OBSICHSET MIPUHLIMITB JENUCTBUS
He 3HAET|UCTIBITAaHUS
pe3ynbTaThl npubopoB u MalIluH,
XapaKTepUCTUK MaTepuajgoB H B
onpeeNeHus HCIOJIb3YEMBIX ISt
MIPOYHOCTH, OTICHKaX
MPOYHOCTH, OTIpeJIeNICHNsT W OICHKHU
TBEPJIOCTH, XapaKTePUCTHK
TBEPJIOCTH, XapaKTepUCTUK  MPOYHOCTH,
Vi-1 IIACTHYHOCTH U|OpOYHOCTH,
MIaCTHYHOCTH U |TBEPJIOCTH, IUIACTHYHOCTH U
BSI3KOCTH TBEPJIOCTH,
BSI3KOCTH BSI3KOCTH KOHCTPYKITMOHHBIX/
MaTEPUAJIOB. He|mnactnunoctu "
BRITONHHN  3Q1aHHH | B3KOCTH KOHCTPYKIIMOHHBIX/  |[MHCTPYMEHTAIbHBIX
WHCTPYMEHTAIBHBIX |MaTepualioB. B oTBerax Ha
MpaKTUKyMa. KOHCTPYKIIMOHHBIX/
MaTepHuasoB. B|Bonpocsl [IOKAa3bIBAET
MHCTPYMEHTAJIBHBIX
OTBETaxX Ha BOIMPOCHI|yMEHUE COMOCTaBUTh
MaTepuasoB.

dopmynupyer

Ppe3yJIbTaThl HMCIBITAHUH.
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TpeboBaHus K|..
00beKTaM
HCCIICIOBaHISI u

TpaHUIBI TPUMECHEHUS
METOO0B

HCCIIEIOBAaHUS
MatepuanoB. OTBeTHI
MOJKPETIISIET
puMepaMu
Y VYmeer Ha  OCHOBe
3aKOHOMEPHBIX CcBsI3eit
. MEX COCTaBOM
B  momHo#  mepe e . ’
CTPYKTYpO#l, = CBOWCTBaMH,
packpbIBaeT  3HaHHE .
TEXHOJIOTHEH TIONYdIECHUS |
3aKOHOMEPHBIX
N 00paboTkH MaTepHaioB
CcBsI3eH MEXIY
BEIOMpATH MapKy
COCTaBOM,
. CTaJIH/9yTyHa/IIBETHOTO
CTPYKTYpOii,
. crimaBa Ul 3aJIaHHbBIX
CBOMCTBaMH, .
2 YCJIOBHI SKCIUTyaTallHH.
TEXHOJIOTHEH
YPOBEHb 3HAHUI HE|NIOJIyYEHUs u
N Yerko M IOCIENOBATEIBHO
MO3BOJISIET B IIOJIHOM |00paboTKH
n3jaraet COBpEMEHHBIC
Mepe 0OBSICHUTH |MaTepPHAOB,
MPEACTABICHUS 0
OtcyTcTBYyET 6a3a|popmupoBaHusI TIOCIIEI0BATEILHOCTh
N 3aKOHOMEPHBIX CBSI3SIX
3HaHUH JUTS |CTPYKTYPBI CIIAaBOB B|(hOPMHPOBAHUS
MEXIy COCTaBOM,
v 1-3 COCTaBJIECHHUS OTBETa|Hporecce CTPYKTYpBI CIUIaBOB B . .
- CTPYKTYpO#l, = CBOWCTBaMH,
Ha BOMPOCH! OWIeTa M|KPUCTAIM3AUKN  H|TIpoIiecce .
. TEXHOJIOTHEH TIONYYCHUS U
OOBSCHEHUS BIIMSHUSA [[NTACTHYECKOM KpUCTAJUIM3allMd U
N . 00paboTKM MarepuanoB; O
TEXHOJIOTHH Ha|nedopmaryn. 3HAHU |TACTHICCKOH
(OPMHUPOBAHUH  CTPYKTYPHI
CTPOCHHE METAJIJIOB. |OTPAaHUYEHBI nedopmanum. Ha
MaTepHuaia npu
3aBUCHMOCTSIMH, npUMepax  CIUTKOB,
KPHUCTAJUTU3ALNT "
MOJTy4YEHHBIMH B|OTJIMBOK,  IOKOBOK, .
IUTACTHYECKON  Jeopmartu.
MpaKTHKyMe. npokara  OOBSICHSET
B xoJze U3JI0KEHUS
BIIMSTHHE
TPUBOAMT pUMepbI
TEXHOJIOTHYECKHX
BIIMSHUE METaJUTyprHYeCKUX
TIPEAEIIoB Ha .
. Npe/eNoB,  JUTEHHOW |
CBOMCTBa .
o CBapOYHOM TEXHOJIOTHH Ha
MapOYHbIH COPTAMEHT .
COCTaB, CTPYKTYpY, CBOMCTBa
METaTHYECKUX .
MapOYHBIH COpPTaMEHT
KOHCTPYKIMOHHBIX
MaTepHaja U U3IeHsl.
Marepuaos.
Her pesynbratoB|ConepxaHue CBobonHO OOyuatommiicss riIy0OKO W
NPaKTHKYMOB. COOTBETCTBYIOIIETO  |CIIPABIISIETCS C|/IPOYHO OCBOMJI TEOPUI0 U
Heob6xoanmbie pasnena Kypca|U3JI0KeHHEM TEXHOJIOTHIO  TEPMHUYECKOH
KOMITETEHIINT HE|OCBOGHO  YaCTHUYHO,|BOIPOCOB 00paboTku, 4TO
chopmupoBansl.  He|Oe3 TIIyOOKOTO | TEXHOJIOTHH MOATBEPXKIAET  IpPUMEpaMH
3HAET LIeNM, PEXKUMOB|[IOHUMAHHS BIIUSHUS |[TEPMUYECKON VIPOYHEHHsT  YEePHBIX U
u PE3yJIbTaTOB|PEKHUMOB 00paboTku LBETHBIX METAIJIOB. B oTBeTE
OCHOBHBIX BUJIOB|TEPMHUYECKOI MIPUMEHHUTEIBHO K|Ha BOIIPOCHI Jaer
v 1-4 TEpPMHUUYECKOU 06paboTku Ha|CTaJIbHBIM U3JENUSM. [ 0O0OBbSICHEHHE  3aBUCHMOCTH
obOpabotku. He ymeer|cBoiicTBa  m3zmenwid. |OOydaromminics CTPYKTYPBI u CBOWCTB
BBIOHPATH pexum|lonyckaer TBEPAO 3HAET pPa3Jieli|[depPHBIX U IIBETHBIX METAJLIOB
TEpMHYECKOH HETOYHOCTH, JMCIUTUIMHBI, OT BHJA U IapaMeTpOB
00paboTkn JUISl |ACTIPABIIsIEMbIE B[TPAaMOTHO W IIO|KOHKPETHOTO
OTIpeIeTIEHHOTO OTBETax Ha|CyIIECTBY  M3JIaraeT|TEeXHOJIOTHYECKOTo Ipoliecca
M3AEIMsl W MAapKH|yTOYHSIOIINE oIMcaHue TepMooOpadoTku. IlpuBoaut
Mmarepuana, BOIIPOCHI. TEXHOJIOTHH, He |TIpUMeEpBI HarpaBJIeHUH
BBITIOJTHUTH onepannd |[IpexycMOTpeHHBIN | IoImycKas COBEpPIICHCTBOBAHUS
" 0OBSCHHUTH [IPOTPAMMOH CYIIECTBEHHBIX croco6oB TEPMHUYECKOH
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3aBUCHMOCTb CBOMCTB|71a00paTOpHBII HETOYHOCTEH B OTBeTE |00paboTKy.
MaTepuaoB OT BHJA U |IPaKTHKyM 1 |Ha BoIIpOC.
apaMeTpoB JOMalIHee  3a/aHue
TEXHOJIOTHYECKOTO  |BBIITOJTHEHBI, HO B HUX
mporiecca AMEIOTCS OIINOKH.
B OTBETax Ha
BOIIPOCHI IIOKa3bIBAET
3HaHUEe TpeOoBaHUI|YBEepEeHHO MIEPEYHCIIIET
TEXHOJIOTIECKON TpeboBaHUs
JOKYMEHTAIIH, TEXHOJIOTIYECKON
TIPEBSIBISEMBIX K|IOKyMEHTaLHH,
MaTepuaiaM Ha CTaJuH|PEAbBISIEMbIC K
He ymeer omenuts|/[lomyckaeT  OMMOKHU |IPOSKTUPOBAHMS, MaTrepuanaM Uil 3ar0TOBOK U
MaTepuasl IO |TIpH BBIOOpE|yMeHHE OLICHWTH|ICTAIE MAallMH Ha CTaauH
CBOMCTBaM, MmarepuanoB. OgHaKo|MaTepuaibl TIO [[IPOEKTUPOBAHHSL.
OTIPEICITTUTh MOKa3blBaeT yMEHHE |CBOMCTBaM, [MokasbiBaeT MOJHOTY
HEOOXOAUMBI  JJIS|CONOCTAaBUTh OIIPECIUTh 3HAHMH, HEOOXOAMMBIX IS
32 BbIOOpa  Marepuala|pa3in4HbIe HEOOXOMUMBIA  JJ151|000CHOBaHHOTO BBIOOpa WM
nepeyeHb MaTrepuabl mo|BeIbOpa  MaTepuasa|3aMeHsbl MaTepuasoB.
MH)KCHEPHBIX 3aJJaHHBIM HepeyYeHb Hcnons3yer TIOJTHBIN
XapaKTePUCTHK TpeboBaHUIM HMH)KCHEPHBIX HepeueHb MHKEHEPHBIX
KOHCTPYKIMOHHBIX/  |TEXHOJOTHYECKOH XapaKTEePUCTUK XapaKTePUCTUK
MHCTPYMEHTAIBHBIX  |TOKyMEHTAIlNH, KOHCTPYKIMOHHBIX/  |KOHCTPYKIIMOHHBIX/
MaTepuaoB. TPEIBSIBIISEMBL. WHCTPYMEHTAIBHBIX  |(DYHKIIMOHAIBHBIX
MaTepHaJIOB. bes|matepuanos. B orBerax Ha
OIIMOOK BOIIPOCHI MIOKa3bIBaCT
COTOCTaBJIIET MapKH|yMEHHUE COIOCTaBUTH
u XapaKTEePUCTUKH |pa3IniyHble MaTepHaibl MO
CBOMCTB c WX [33J]aHHBIM KPUTEPUSIM.
CTaH/apTHBIMU
0003HAYCHUAMH.
Hemonctpupyer
BBICOKHMH YPOBEHb .
Jlornueckn CTPOIHO
3HAHMA
CBSI3BIBACT 3HaHHE
3HaHMs ~ HA3HAYCHUS |IOKyMEHTaJIbHOrO
pa3JIMYHBIX KJIACCOB M BUJIOB
OTCyTCTBYeT 3HaHHE|MaTepUalioB TPE/ICTaBIICHUS
METaUIMYECKUX MaTepuaioB
NPUHIIUIIOB OTpaHUYEHbI CTAJSIMU. |IaHHBIX 0 .
C TPaKTHKOH NpHUMEHEHHs B
MPUMEHEHHUS Jonyckaer omMOKH B|KOHCTPYKLMOHHBIX
OTpPAacIIn. ITpusogur
2.1 TPaAUIHOHHBIX 000CHOBaHMM MapKH |MaTepHaax.
VY 2- HpUMEpEI IPUMEHEHMS!
MaTepuajoB Blctaiu /  uyryHa,|[loHumaer o
MaTepualioB W H3ICIHHA B
JeTAIAX W y3JIaX|[pOsIBISIET HEMOJIHOE | TpeOOBaHUs
N . y3J1aX CpeCTB MEXaHU3aIHH.
TPaHCIIOPTHO- 3HaHHWE  TpeOOBaHMH |TEXHOJIOTMIECKOM .
JleMOHCTpUpYET  BBICOKHH
TEXHOJIOTHYECKHUX MPOM3BOJICTBA JOKYMEHTallMd K BUIY
o YpOBEHb yMEHHS BBIOpATh
CPEACTB. CpeACTB TIOCTAaBKH, CBOMCTBAM H
Marepual, OLICHHUTh
MeXaHM3alHH. Mapke
PEMOHTOIPHUTIOJTHOCTh
KOHCTPYKIIMOHHOTO/
MaTepuaoB.
HWHCTPYMEHTAIBHOTO
Marepuaa.
OrtcyrcTByer 6a3a [okasbiBaeT I'my6oxo 1 MPOYHO YCBOMII
. CooTBeTcTBYIOIINE .
3HAHMH IS A3ENBI KYDCa XOPOIINH YPOBEHb TIPUKJIaIHBIE BOIPOCHI
OIpezieIeHst MecTa 1 I;CBOCHLI P MIO/JITOTOBKH; YMEHHE |TEPMHUYECKOH 00pabOTKH.
pexnMa Jlon CKE.IGT BEIOMpATh PEXXUM ITpu pa3paboTke npoekTa
TepMO0OpPabOTKU B HGTOZHOCTH s TEepPMHUYECKON YMEET OIpEeJeIUTh MECTO U
TEXHOJIOTHYECKOM 00paboTku Juist PEKHM TepMOOOPabOTKH B
OTIpeJieTIeHUH MecTa 1
v2-2 MapuipyTe e OIIPEIENIEHHOTO TEXHOJIOTHYECKOM MapIIpyTe
W3TOTOBIICHUS P U3CTHS U MapKH M3rOTOBIICHHS/PEMOHTA
TEPMOOOPabOTKH B .
JIeTaJIN/3arOTOBKU. Marepualia; JaBaTh  |CTalbHOM JIeTalli/3arOTOBKH.
TEXHOJIOTUYECKOM .
CoOTBETCTBYOIIHE MADIIPYTE XapaKTEePUCTUKY C 1OMOIIIBIO 3HAHUA
3aJaHusl MPAaKTHKyMa PLupyT OCHOBHBIX 3TallOB M |HOPMAaTUBHO-TEXHHYECKOH
W3TOTOBIICHUS
U CaMOCTOSITENIbHAS OOBSACHATH JIOKyMEHTAaIN! 1
JIeTAJIN/3arOTOBKH.

paborta He

3aBUCUMOCTh CBOMCTB

JIOTIOJTHUATEILHOMN
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BBITIOJTHEHBI MaTepHaJIOB OT BHJA U [TUTEPAaTypbl 000CHOBBIBACT
rapameTpoB N3MEHEHHS] TEXHOJIOTHU TIPH
TEXHOJIOTHYECKOTO  |[M3MCHEHHH CEPUHHOCTH
npornecca. OTBETHI NPOU3BOACTBA, TUIIOpa3Mepa
CBHACTENBCTBYIOT O |IeTalil MM MapK{ CTalH.
NIOHMMAHHUH TCOPUH
TEpPMOOOPabOTKH,
YMEHHE UCIIONB30BaTh
JHarpaMmy
HU30TEPMHUUYECKOTO
TIpeBpaIieHus
ayCTEHHTA B
paspabotke
TEXHOJIOTHH.

7.2.3. Onucanue wkanvl u Kpumepueg oyeHu8aHus OJisl NPOBEOCHUs NPOMENCYMOYHOU
ammecmayuy  00y4AOWUXC N0 OUCYUNIUHe (MOoOymio) 6 ¢opme 3awumvl Kypcosol
pabomul/npoekma

KypcoBast paboTa/mipoeKT y4eOHbIM IUIAHOM HE MPEyCMOTPEHA.

7.24. Onucanue wxanvl u Kpumepues OYeHUBAHUs Ol NPOBEOEHUs. NPOMEIICYMOYHOU
ammecmayuy 00y4arWuUxcsa no OucyunIuHe (Mooyiw) 6 popme 3avema
Y4eOHBIM IJTAHOM HE TIPETyCMOTPEH.

7.3. Tunogvie KOHMPONBHBIE 3A0AHUA UIU UHbIE MAMepUuansl, Heobxooumvle OJisi OYeHKU
3HAHUL, YMEHUll, HABLIKOG U (UIU) ONLIMA OesMEeNbHOCIU, XAPAKMEPU3VIOWUX SMmansl
Gopmuposarnus Komnemenyui

7.3.1.  Texywuii KoHmpoxs

Texymuit KOHTPOIb O IUCHUILTHHE «MaTepruanoBeeHUENTPETYCMOTPEH B (popMeE CIIeTYIOMNX
MEpONPUATHIA: TPYNIOBONH YCTHBIH OINpOC, 3aliuTa JabopaTOpHBIX paldoT, TECTUPOBAHHE,
KOHTpOJIbHAsI pab0Ta, BHITOJHEHHUE JIOMAIIHETrO 3aJaHusl.

o [IpumepHvie 60npocsl OJis 2PYNNOBLIX YCIHBIX ONPOCOE:
- JlaiiTe onpezieNieHHe U XapaKTepUCTUKY CBOMCTB (eppHTa (ayCTeHUTa, NepIUTa, LIEMEHTHUTA).
- Paccuuraiite conepkanus yrieposia B CTaJIW/YyTyHE.
- IIo conmepxkaHu0 BpPEIHBIX IPUMECEH, ONPEAEIUTE KAYECTBO CTAIIU.
- Pacumugpyiite Mmapku craneil U pa3feauTe UX IMO. COCTaBy, CTENEHU PACKUCIEHUS, Ka4eCTBY,
Ha3HA4YCHHUIO.
- K kakuM MeXaHWYEeCKHUM CBOWCTBAM OTHOCST CIEIYIOIINN MOKa3arelb: oB, oT, 602 ,60,05,
o,Y,E, HB, HRC, HRB, HRA, HV, KCU, KCV, KCT?
- Kak moaroraBnuBate cTraHAapTHBIE 00pa3Ibl U ONPEEIATh YCIOBUS CTAHJAPTHBIX UCIIBITAHUN/
aHaau30B?
- OnpenenuTte (HazoBbIid COCTaB U CTPYKTYPY MHOTOKOMITOHEHTHOT'O CIUIaBa jKeje3a ¢ yriiepoaoM
(% C ykazan).
- HasoBure Bubl uyryHoB 0e3 rpadura. Kakosa ux ctpykrypa?
- HazoBuTe BuabI 4yryHOB € pa3Hoil popmoii rpadurta. KakoBa ux ctpykrypa?
- JlaiiTe XapaKTEepUCTHKY TEXHOJIOTHH NEpepadOTKU UyTyHA B U3/IETUS.
- HazoBute ycnoBus nonydenus otiuBok u3 CH, K4, BY ¢ pa3Hoii cTpyKTypoil.

e [Ipumepnvie 60npocbl KOHMPOILHOU Ppabomul TIO TEME «KENE30yTIePOINUCTHIE CILIaBbI»:
- 3Has NPOIIEHTHOE COJIepKaHNE CTPYKTYPHBIX COCTABJIAIOIINX CTAJHU ONPENIEIUTE COIepKaHne
yriepojia B CTajad, MPUMEPHYIO MApKy CTaJld, U3MEHEHUS B CTPYKTYpE MPU HArpEeBaHUU 0
3aJIaHHOM TEMIIEPATYPHI.
- Pacnonoxure Mapku B opsJIKe BO3pacTaHUsl yKa3aHHOT'O CBOMCTBA.
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- CpaBHHUTE 3a/laHHBIE CTAIM 10 TEXHOJOTHYECKUM CBOMCTBAM (CBApUBAEMOCTH,
00pabaThIBAEMOCTH PE3aHUEM, 3aKATMBAEMOCTH).
e Koumponb omuema no 1abopamopHoMy npaKmuKymy BKIFOUAET:
- IPOBEPKY MOJIYYEHHBIX OpUrasioil CTyIEHTOB IieJeHanpaBiIeHHO 00paboTaHHON COBOKYITHOCTH
JTAHHBIX SKCTIIEPUMEHTa/pacueTa/ oCTPOCHUs,
-[IPaBWJIbHOCTh COCTaBJIECHUS IMPUHIMIINAIBHOM CXEMbl HUCHBITAHUS / aHaluMu3a, pacyeTHbIE
GopMyIIbI M PEe3yNbTAThI, MPOTOKOIBl HUCHBITAHUHN/ WCCIIENOBaHMM, rpaduuecKkuil MaTepuan
UCTIBITAHUA / aHAJIU3a U CPABHEHMUS,;
-COOTBETCTBHE BbIBOJIOB pe3yjIbTaTaM padOThl.
e [Ipumepnvie 6onpocvl mecma:

-Uto siBiII€TCSl OTHUM U3 IPU3HAKOB METAJUIMYECKOMN CBSI3U?

-Kakoe CBOHCTBO MaTepualla XapaKTEpU3yeT €ro CONPOTUBICHUE YIPYIOMY H
IUTACTHYECKOMY 1e(OPMHUPOBAHUIO IIPU BIABIMBAHUM B HETO Jpyroro, 6osnee TBepAoro reia?

-B kxakoM wu3nome  BUAHBI JBE 30HBI pa3pylIeHUs JeTanu (IIpeIBAPUTEILHOIO
paspyleHus U gonoma)?

-Kak HaspIBaeTCcsi sBIEHUE YIPOYHEHMS MaTepuaja MO ACHCTBUEM IUIACTHYECKOMN
nedhopmaruu?

-Kak Ha3bIBaeTcsl CTpyKTypa, NpeACTaBisoNnas co00il TBEpbI pacTBOp yIjiepoja B oO-
xKenese?

-BriGepure 13 nepeuHs crajgb yriepoJucTyi0 OOBIKHOBEHHOI'O KayecTBa C COJpP)KaHUEM
yraepona 0,14...0,22%:.

-Kakas crenens nedopmaniiy IpUHUMAETCs 32 KPUTHUECKYHO?

-KaxoBo npenenbHoe conepkanure S 1 P B BBICOKOKau€CTBEHHOM cTanu?

-Uto o3nauvaet uncio 10 B mapke craa KY 35-10?

-Kakoii criyiaB Ha3bIBalOT JIATYHBIO?

o Tunogvle sapuanmel 0omauiHe20 3a0anus COOTBETCTBYIOT TeMe «O00cHOBaHME BbIOOpa
MaTepuaja M TEXHOJOIMH TepMOOOpaOOTKM JeTald MallMH / HMHCTpyMeHTay. CTyneHTy
3aJJaI0TCSl TUTIOPAa3Mep JEeTaIi/MHCTPYMEHTA, MapKH MaTepUAIOB Ha OCHOBE YEPHBIX / IBETHBIX
METaJUIOB, MapKW/Ha3BaHUs KOMITO3UIIMOHHBIX MaTepHajoB, KPUTEpUU BBIOOpa Marepuaia u
TeXHOoJoruu TepMooOpaboTku. Ilpennmaraercs maker otueta B Qopme Tabmuuel. Pabota
BBITOJIHSAETCSI MO3TAIHO 110 TpaUKy, KOTOPBI KOHTPOJIUPYETCs Ha MPAKTUUYECKUX 3aHATHSX.

7.3.2.  Ilpomesxxcymounas ammecmayusl
[TpomMexxyTouHast aTTecTanus Mo AUCHUIUIMHE «MaTtepuanoBeaeHue» — 3ayem - MPOBOJUTCS B
cooTBeTcTBUU ¢ IlonokeHueM O TeKyleM KOHTPOJIE U IPOMEKYTOYHOM arrectaunu B HUY
MI'CY.
Tematnka KypcOBBIX paOOT/KypPCOBBIX MMPOEKTOB YU€OHBIM IIJIAHOM HE MPEAYyCMOTpPEHA.
Bonpocs! k 3amuTe KypcoBbIX pabOT/KypCOBBIX MPOEKTOB YUEOHBIM IIJITAHOM HE
MPEAYCMOTPEHBI. BOITPOCHI K 3a4€Ty NPUMEHSIOTCS U1l OUEHKH KaueCTBAa OCBOCHUS
M CIHATIINHEL
IlpumepHuwiii nepeuenv 60nPocos K IK3AMEHY.

1. ATOMHO-KpPHCTaUIMYECKOE CTPOCHHE METAIUIOB. T HIThI, TapaMETPhl U CBOMCTBA KPHCTAITNIECKIX
pemetok. Anuzorponus. [lomumopdpusm.

2. JledexTbl cTpoeHUs KPUCTAJUIMYECKUX TeJl: TOUCUHbIe, TMHEHHbIE, IOBEPXHOCTHEBIE, 00bEMHBIE.
Teoperuueckas U pealibHasi IPOYHOCTH METAIUIOB. BiusiHUE NIe(heKTOB CTPYKTYPHI Ha IPOYHOCTD
METaJUIOB.

3. CtpoeHue MeTaTMuecKHX criiaBoB. CHCTEMbI, KOMIIOHEHTHI, (a3bl, CTpyKTypa.PaBHOBECHBIE U
HepaBHOBecHbIe coctosnus. [IpaBuno das.

4. CrutaBsl THIIA TBEP/BIN pacTBOP BHEAPEHMS/ 3aMEIICHNUS. Y CIIOBUSI 00pa30BaHMs CIUIABOB.
IIpumeps1. CBoiicTBa.
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CrutaBbl TUIIa XUMUYecKoe coeannenne. Mutepmerammasl. Kapounasl. Hutpuasl. Ycnosus
obpazoBanms. CBOWCTRA.

Kpussle oxnakaeHus (HarpeBaHus) KOMIIOHEHTOB U CILIABOB.

MeTo/1pI TOCTPOEHUS IUarpaMM COCTOSIHUS IBYXKOMITIOHEHTHBIX crcTeM./{narpamMmma cocTosHUS
CIUIaBOB, (POPMHUPYIOMIUXCS M3 CMECH KPUCTAILIOB YUCTHIX KOMIIOHEHTOB. Dasbl, CTPYKTYDa,
CBOMCTBA,

JunarpamMma cocTOsIHUSI CIIAaBOB C HEOIPAaHMUEHHONW PacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPIOM
coctosiHNH. Da3bl, CTPYKTYpa, CBOMCTRA.

JunarpamMma coCcTOSTHYSI CIIABOB ¢ OTPaHUYEHHON paCTBOPHUMOCTBIO KOMIIOHEHTOB B TBEPAOM
cocTossHUU. Da3bl, CTPYKTYypa, CBOMCTBA. J[uarpaMMbl COCTOSIHUS U CBOMCTBA KOHCTPYKLIMOHHBIX
MaTepuanoB.

Kpucrammmsanus Metamios 1 cruiaBoB. PazoBblie MPeBpalleHNs IPA OXJIAXKACHAN METAIUIOB U
cru1aBoB. MexaHu3M nporuecca kpucramuzanun. [lepeoxnaxkaenne. CKopocTs 00pa30BaHUsA U POCTa
KpHUCTAJLIOB.

dopmupoBaHHe CTPYKTYPHI CIIIAaBOB MpH Kpuctaumuzanun. Mogudukaropst [ u Il poga. Biausnue
BEJIMYMHBI 3€pHA Ha CBOMICTBA cri1aBOB. CTpPOEHUE CIUTKOB CIOKOMHON W Kumswel ctanu. @opma u
pa3Mepsl 3epeH. Y caao4yHasd paKOBHHA. 30HAIbHAS U JEHIPUTHAS JIUKBALHSL.

dopmupoBaHHe CTPYKTYPHI H CBOWCTB METAILIOB 1pH Aedopmanmu. [Inactuaeckas qedopmariust
Hakmen. AHM30Tponus 1eopMUPOBAHHBIX CILTABOB.

BnusiHue HarpeBa Ha CTPYKTYpY M CBOWCTBA Je()OPMUPOBAHHOTO MeTaIa. SIBJIeHUS BO3BpaTa,
MOJIUTOHU3AINH, PEKPUCTAITH3AIIH.

KomnoHeHTHI U (ha3bl B CIUIaBax xenesa ¢ yriuepojom. Coctas, CTpOCHHE, CBONCTBA.

HuarpaMma cocTOsIHUS JKene30-LeMeHTUT. [IpeBpalieHus B ciiaBax npy NEPBUYHON U BTOPUYHOU
KpUCTAJUTM3ALIHH.

Juarpamma cocTosTHUSI XKele30- eMeHTUT. Kinaccnukanus criiaBoB 1O COCTaBY U CTPYKTYpeE.
AHanu3 MEKpOCTPYKTYpBI CTaJe€il B pABHOBECHOM COCTOSIHMH. PacdeT comepkaHus yrieposa.
MukpocTpyKkTypa OeTbIX YyTYHOB B paBHOBECHOM COCTOSTHUU. CBOWCTBA U IPUMEHEHHE.
DuU3NKO-MeXaHNYECKHEe CBOMCTBA CIJIABOB MU METOJIBI UX OlleHKH. CTaTHdeckas U IMHaMU4ecKas
MIPOYHOCTh MAaTE€PHAIOB. METOABI UCIIBITAHUS. XapaKTeP Pa3pyIICHUS.

Brusiaue yrnepona , 1006aBOK U mpuMecel Ha CBOWCTBA CTaleH.

BinsiHue nerupyroniux 31€MEHTOB Ha PAaBHOBECHYIO CTPYKTYPY U CBOWCTBA cTajell. JlerupoBaHHble
beppur, aycTeHHT, KapOUIBL.

Bunasl Tepmuyeckoit 00paboTku 1 ux HazHaueHue. [lapameTpsl pexxuMoB.

[IpeBpaiiennsi 3BTEKTOUJIHOM, JOIBTEKTOUIHON M 3a3BTEKTOUIHOW CTAJIM MIPU HArpeBe. Y CI0BUSA
TIeperpeBa 1 mepexora.

IlpeBpamennsa cranu npu Harpese. PocT 3epHa aycteHnTa.ONTUMHU3aIUs TEMIIEPATYPhI HarpeBa.
VYcnoBus neperpesa u Mepekora.

JumarpamMma n30TepMHUYECKOTO TPEBpAIllEHUs] ayCTeHUTAa MPH OXJIaXIeHNH. MapTeHCUTHOE,

QG y3noHHOE, MPOMEXKYTOUHOE TpeBparieHue. Kpuruueckas cCKopocTh 3aKaIKH.

CTpyKTypHBIE IpEBpALIEHN IPH OTIIyCKe 3aKajieHHo! ctanu. OrtmyckHas xpynkocts [ u 1l pona.
Texnonoruu otxura | pona.

TexHomornu moHOTO U HenoaHoro oTxura Il pona.

TexHoJorusg HoOpMaJIN3aluK CTaJH.

TexHomorus 3akaiku J03BTEKTOMIHOM, SBTEKTOMIHON U 3a3BTEKTOMAHOMN CTalH.
3aKannBaeMOCTh U IPOKAIMBAEMOCTD CTajiell. MeToIuKa OnpeieIeHns TPOKaIMBAEMOCTH.
TexHoNorus yiay4ieHus: KOHCTPYKIIMOHHBIX CTaJIeH.

Ha3naueHue u TEXHOJIOTUH OTITYCKa.

IToBepxHOCTHAS 3aKaiKa CTAIBHBIX JeTaJeH.

XuMHKO-TepMHuYecKas 00paboTka aertaneil. Bujpl u Ha3HaueHne 00paboTKH.

TexHONOrNs IeMEHTALUK CTAJIbHBIX JAeTasieil. Y CIoBUs U Ha3HAuYEHUS 00pPabOTKH.

A3zoTupoBaHHe AeTajeil. YCIOBHUS U Ha3HAYeHHE 00paOOTKH.

Hurpouemenranys u nuaHupoBaHue. Y CJIOBUS H Ha3HaYeHHE 00pabOTKH.

[ToBepxHOCTHOE YIPOYHEHHE CTAIM METOJaMH XOJIOTHOH MIaCTUUECKON AeopManu.
HarpeBarenbHbie ycTpoicTBa U OXJIQKIAIONINE CPEABI IPH TEPMUUECKON 00paboTke.
CpaBHHTENBHAS XapaKTEPUCTHKA OTOXIKEHHOH, 3aKaJICHHOW, HOPMAaJTM30BaHHOHN M OTITYIIICHHOMN
CTaJIH.
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42. Cramu. Knaccudukanus mo XMMHYECKOMY COCTaBY, CTEIICHH PACKUCIICHHS, KAUeCTBY M HA3HAYCHHIO.
[IpuHIMIIBI MAPKUPOBKH.

43. YriaepoaucThie cTaid OOBIKHOBEHHOIO KauecTBa. Mapku, CBOMCTBA, IIPUMEHCHHE.

44, KOoHCTpYKIMOHHBIE KAUECTBEHHBIE 1 BEICOKOKaYeCTBEHHbIE CTami. MapKupoBKa, CBOWCTBA,
MIPUMEHEHHUE.

45. Unctpymenranpable ctann. Mapku. CBoiictBa. [Ipumenenue.

46. UyryHbl KOHCTPYKIMOHHOTO Ha3HaYeHUs. BUabI 4yTryHOB.

47. Cepsie uyryHbl. @akTopsl, ciocoOcTBYIOLIME TpaduTu3anuy 1 oToery. Mapku, CBOHCTBa,
Ha3HauCHHUE.

48. Koskue uyryHnsl. [Tonydenune. Mapku. Coiicta. [Ipumenenue.

49. Bricokomnpounble uyryHbl. [lomyyenne. Mapku. CoiictBa. [Ipumenenue.

50. JlerupoBannsie uyrynsl. Mapku. CoiictBa. [IpimMenenue.

51. Amomunmnii u ero criaBbl. Coctap. CroiicTBa. [Ipumenenmue.

52. Menp u ee crnabl. Mapku. CBoiictsa. [Ipumenenue.

53. O01mas xapakTepUCTHKA KOMITO3UITHOHHBIX MaTePHAIIOB.

IIpumepnwiii nepeuenv 60npocoé K 3auemy ¢ OYeHKOU.

1. Kak Bpl noHnmaere TeOpeTHUECKYIO U PeajJbHYyI0 MPOYHOCTh MeTaioB? KakoBo
BIMSIHUE JE(PEKTOB CTPYKTYphl Ha NPOYHOCTh MeTayuioB? Kakue MeToabl NPUMEHSIOT JUis
ucnbITaHus MateprainoB? KakoB xapakTep pa3pylieHus HCIIBITAHHOTO o0pa3na?.

2. KakoBo Makpo ¥ MHKpPO-CTPOCHHUE MeTaUIM4eckux craBoB?  Jlaiite
OIpeziesieHUe: CUCTEMa, KOMIIOHEHT, (a3a, CTpyKTypa.

3. Kakumu MeromamMu  CTpOWTCS W HCCIEAYeTCs JuarpaMMa  COCTOSTHHS
JIBYXKOMITOHCHTHBIX CUCTEM?

4. Kak mnpoucxomut QopmMupoBaHue CTPYKTYphl CIUIaBOB TIPU  MEPBUYHOMN

kpuctammuzanuu? KakoBa pons momucukaropoB I u Il poma? Kak Biamser BenwumHa 3epHA
CIUIaBa Ha €ro cBoicraa?

S, Kak nmpoucxoautr gopmupoBaHue CTPYKTyphl METAJUIOB npu Aedopmarun? Kak
BIMSET  IUlacTuyeckas  gedopmanuss Ha  cBoiictBa?  Kakoe — sBIeHME  Ha3bIBAalOT
«Hakjen/HaraptoBka»? [louemy nosiBisieTcst aHU30TpONHS y 1eHOPMUPOBAHHBIX CILIIABOB?

6. Yro noka3pIBacT 1HarpaMMa COCTOSIHUS KeJe30-1eMeHTUT? Kakne KOMIIOHEHTHI
U (a3pl IPUCYTCTBYIOT B CIUIaBax jkene3a c¢ yriepoaom? KakoB cocrtaB, cTpoeHue, CBOWCTBa
3agaHHoro crasa? Kak kimaccuuuupyroT CIiaBbl 10 COCTaBY M CTPYKTYpe?

1. B uem cymHoCTh aHaJIM3a MUKPOCTPYKTYPHI CTalel B paBHOBECHOM COCTOSTHUU?
B HepaBHOBECHOM COCTOSIHUU?

8. Kak cucreMaTu3upyroT cTald O XMMHUYECKOMY COCTaBY, CTETIEHU PACKUCIEHUS

U Ka4yeCcTBY, Ha3Ha4eHNI0? KakoBbI MIPUHIUIIBI MAapKUPOBKH CTAIU?

9. KakoBa MHUKpOCTpyKTypa O€NbIX YYyIr'yHOB B PaBHOBECHOM COCTOSTHUHM? KakoBbI
CBOICTBa U IPUMEHEHHUE YYT'YHOB?

10. KakoBo BimsiHue yriepona, A00aBOK, MPUMECEH, JETHPYIOMNX JJIEMEHTOB Ha
PaBHOBECHYIO CTPYKTYPY M CBOMCTBA CTAJIEH?

11.  TIlepeuucnaure BUIBI TEpMUYECKOW OOpaOOTKH, YyKaXUTE€  UX YCIOBUS U
Ha3Ha4YCHHE.

12.  Kakwue mpeBpamieHus TMOKa3bIBaeT JMarpaMMma H30TEPMHUYECKOTO IPEBpAIICHHUS
ayCTEHUTa B CTalIH?

13. B 4em CymiHOCTHP MapTEHCHTHOTO TIpeBpalleHWss  aycTeHWTa cranu? Kax

ONPEAEINTh KPUTHUECKYIO CKOPOCTh 3aKaJIKN?
14. B uem cyurHocTh Au(pGy3MOHHOTO IPEBPAIICHUs ayCTEHUTA CTAJH.

15.  Kak ompenenuTs 3aKaluBaeMOCTh U IPOKATUBAEMOCTD CTasen?

16. CpaBHUTE  OTOXKEHHYIO, 3aKAJICHHYI), HOPMAJIM30BAHHYIO M YIYYIIEHHYIO
CTaJH.

17. JlaliTe XapakTepUCTUKYy YYryHOB KOHCTPYKIHMOHHOTO Ha3HauyeHUs. KakoBbl

HOPUHIUIBl MaPKUPOBKHU YyTYHOB?
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18. B ueMm ocHOBHOE OTIIMUME AJTIOMUHHUSA U €ro ciuiaBoB? Kak BIHMAET cocTaB cILiaBa
u TepMooOpaboTka Ha cBoiictBa?  IlpuBenuTe mnpuUMepsl NPUMEHEHHS B TPAHCIOPTHBIX
KoMIuIekcax. KakoBbl 0COOEHHOCTH MapKHUPOBKH?

19. TI'me nmaxoauT mpuMeHeHHE Melnb M ee crulaBbl? Kak mo Mapke omnpeneiuTb
Ha3HaueHue ciutaBa? OT Kakux (pakTOpPOB 3aBUCST CBOMCTBA?

20.  OcobenHoctn co3maHusi M O0IIAs  XapaKTEPUCTHKAa  KOMIIO3MIMOHHBIX
MaTepHaJIoB.

7.4, Memoouueckue mamepuanvl, onpeoensowue npoyedypvl OYeHUBaHUs. 3HAHUl, YMeHUL,
HABLIKOB U (UIU) onblma O0esmenbHOCMU, XaAPaKmepu3yiowux >3manvl  GopMuposanus
KoMnemeHyutl

IIpouerypa NpOMEKYTOYHOI aTTECTALlMU IPOXOAUT B COOTBETCTBHU ¢ [Tos10KeHIEM O TeKyIIeM
KOHTPOJIE ¥ IIPOMEXYTOUHOM aTTecTanuu oodydaromuxcst B HUY MI'CY.

- ATTeCTallMOHHBIC UCIIBITAHUS POBOJSATCS MPEIOIaBaTEIeM, BEAYIIMM JICKIIMOHHBIC 3aHSATHS 110
I[aHHOﬁ JAUCHUIIIIUHE. HpI/ICYTCTBI/IC MMOCTOPOHHUX JIMII B XOAC MPOBCACHHA ATTCCTALIMOHHBIX
UCIBITAHUN 0e3 pa3pelieHus] PeKTopa WM MPOPEKTOpa He JOMycKaeTcsl (3a HMCKIFYCHHEM
pabOTHUKOB YHHBEPCHUTETA, BBIMOJHSIIOUIMX KOHTPOJIHPYMOLIHE (YHKIHH B COOTBETCTBHH CO
CBOMMH JIOJDKHOCTHBIMH OO0SI3aHHOCTSIMH). B cilydae OTCYTCTBHS BEAyLIEro IMPEHojaBaTess
ATTCCTAlMOHHBIC HCIIbITAHUA TIPOBOOATCA IIPCIIOJAaBaTC]ICM, HA3HAYCHHBIM IMHUCbMCHHBIM
pacrnopspkeHueM 1o kadeape.

-  UHBanuapl M JMIa C OrPaHMYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBbS, HMEIOIIHE HAPYLICHHS
ONOPHO-ZIBUTATEFHOTO  ammapaTa, JAOMyCKAIOTCS Ha  aTTECTAIlMOHHBIC HUCIBITAHHS B
CONIPOBOXICHUH aCCHCTEHTOB-COIPOBOIKTAIOIIIHX.

- llpm mpoBeneHWHM YCTHOTO HWCIBITAHUS OWJIET BHIOMpaeT caM OOydaroIuiAcs
HOPSIZIKE.

- DK3aMeHATOpy MpEeIOCTaBISITCS MPABO 33aBaTh OOYYAIOLIMMCS JOTOJHUTEIBHBIC BOIPOCH B
paMKax IMporpaMmbl JUCHHUIUIMHBI TCKYHICTO0 CEMECTpa, a TaKKE, IMOMHUMO TCOPECTUYCCKUX
BOIIPOCOB, JaBaTh 331241, KOTOPbIC N3Y4aINCh HA MPAKTHIECKUX 3aHATHSIX.

- OreHka pe3ysbTaTOB YCTHOIO aTTECTAIIMOHHOTO MCIBITAHUS OOBSBISETCS 00YJaIOIMMCS B ICHD
ero mnposeneHus. [Ip MPOBEJACHWH MHUCHMEHHBIX ATTECTAIIMOHHBIX HCIBITAHUNA  WITH
KOMITBIOTEPHOTO TECTHPOBAHUS — B ICHb MX MPOBECHMUS WK HE TTO3/IHEE CIIEAYIONIEro pabouero
JHA TTOCJIC UX IMMPOBCACHUS.

- Pe3ynbrarsl BBIIONHEHHs ATTECTALMOHHBIX HCIBITAHUH, MPOBOAUMBIX B MHUCBMEHHOW (opme,
GopMe HTOroBOi KOHTPOJBHOH pPabOTHl MM KOMIBIOTEPHOTO TECTHPOBAHUS, TOJKHBI OBITH
OOBSBICHBI OOYYAIOIIMMCS M BBICTABICHBI B 3auéTHHIC KHIDKKM HE IIO3/IHEE CIIEAYIOIIEro
pabouero JHs Mocie UX MPOBEICHUSI.

8. IlepeueHb OCHOBHOIi M IOMOJHUTEIbHON YUeOHOM JUTEPATYPbI, HEOOXOAMMOIi 1J1s1

OCBOCHUS THCHMILIMHBI (MOLYJIs1)

B CIy4ailHOM

Ne HaumenoBanue ABTOp, Ha3BaHUE, MECTO U3/IaHMUSI, KomnaectBo Ywucao
/1 JUCITUTLTAHBI M3JIaTeNIbCTBO, TOJ] M3IaHUs YICOHOM U | 9K3eMILIAPOB | 00yUarOIUXCs,
(Moyns) B y4e0HO-METOAMYECKOM TUTEpaTypHI, MEYATHHIX | OJJTHOBPEMEHHO
COOTBETCTBHH C KOJIMYECTBO CTPAHUI] W3IaHUI W3YYaIoIUX
y4eOHBIM IUTAHOM JUCIUILTAHY
(MOTyITB)
1 2 3 4 5
Ocnosnas numepamypa:
HTBb MI'CY
1 Marepuanosenenue |['ynses, A. I1. MertamnoBeneHue: yueOHUK 20 25
qutst By30B / A. I1. I'ynsies, A. A. I'ynsies. -
7-e m3a., mepepad. u gor. — M.: 3a. nom
Anbsac, 2012, -643 c.




MarepuanoBe/icHHe B MAaITUHOCTPOCHUH:
yueOHuk  /A.M.Anackun, FO.E.Cenos,
AK.Onermma m np. M.: HzmatenbcTBO
IOpaiir, 2013. -535¢.

10

bonpapenxo, I'. I

Marepuanoseaenue : yueO. ms By30B / I,
I'. bormapenxko, T. A. KabGanosa,

B. B. Pribanko; mox pen. I'.I'.bonmapenko.
- M: Bricmras mkoia, 2013. - 360 c.

18

26

Jlonoanumenvnas numepamypa:

HTB MI'CY

1

MarepuanoBeneHue

MartepuanoseneHue u TEXHOJIOTHUsI
KOHCTPYKIIMOHHBIX MaTepHaoB: YUeOHHUK I
By30B, 2-oe¢ wm3manme. /Ilom pem. B.Bb.
ApsamacoBa, I'.I"'Myxuna, - M.: Uzg. MI'TY
uM. H.D. baymana, 2007, 448c.

10 25

I0O.M. JlaxTHH, B.II. JleonTheBa
MarepuanoBeeHue: y4eOHHUK JJisi BY30B, 6-0€
m3ganue. - M.: U3n. mom Anbsiac, 2009.- 528¢

100

Ombu M. KOHCTpYKUMOHHBIE MaTepHalbl.
YuebHoe nocoowue. JlonronpyaHbrIii:
UsparensctBo MuTemnext, 2010. - 671 c.

10

PxeBckas, C. B.
Marepuanosenenue / C. B. Pxesckas. - 1U3n.4-
e, epepad.u gorm. - M. : Jloroc, 2006. - 421 c.

30

MarepuanoBeneHue. Texaomorus
KOHCTPYKIIMOHHBIX MaTepPHaJIoB: y4el. mocodue
s By3oB / mox pen. B. C. Uepenumuenko; [A.
B.Illumkwa [u gp.]. - 5-e m3m., crep. - M:
Owera-JI, 2009. - 751 c.

100

CrpaBOYHHUK 1o KOHCTPYKIIMOHHBIM
matepuanam./ [Tox pen. b.H. Apzamacosa.- M.:
Wzn. MI'TY, 2005, 637c.

85

9bC ACB

MaTepI/IaJ'IOBeI[eHI/IC

OcunueB O.E. luarpaMmbl COCTOSTHUS
JIBOMHBIX U TPOUHBIX cucTeM. Pa3zoBbIe
paBHOBECHS B CIUIaBax: YueOHOe mocooue
M:Mammmuoctpoenue, 2009 ,352¢.

ISBN: 978-5-94275-459-4

9. IlepeyeHnb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu « AHTEepHET»

(nanee — cerb «MHTEpHET), HEOOXOAMMBIX JJIsl OCBOCHUS TMCUMILINHBI (MOIYJIs1)

Haumenoanue pecypca cetn «MHTepHET»

ONeKTpOHHBIN aJipec pecypea

«Poccuiickoe obpazoBanuey - dheaepaabHbI MOpTaN

http://www.edu.ru/index.php

Hayunas snexTponHas Onbanoreka

http://elibrary.ru/defaultx.asp?

DnexrponHas oubimoreunas cucrema IPRbooks

http://www.iprbookshop.ru/

@eﬂepanLHaﬂ YHUBCPCUTCTCKAsd KOMIIBIOTECpHAsA CCTh

Poccun

http://www.runnet.ru/

HNudpopmaimonnas cuctema "EnuHoe OKHO J0CTyma K
o0pa3oBaTeIbHBIM pecypcam”

http://window.edu.ru/

HayuHo-TeXHHWYeCKMI JKypHal IO CTPOUTENBCTBY U
apxutektype «Bectauk MI'CVY»

http://www.vestnikmgsu.ru/

Hayuno-texunueckas oubmmoreka MI'CY

http://www.mgsu.ru/resources/Biblioteka/

TexHnuueckas aureparypa

tom-5.html

http://www.bookarchive.ru/tekhnicheskaja
_literatura/mashinostroenie/67275-
spravochnik-metallista.-v-pjati-tomakh.-



http://lib.mgsu.ru/Scripts/irbis64r_91/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A0%D0%B6%D0%B5%D0%B2%D1%81%D0%BA%D0%B0%D1%8F,%20%D0%A1.%D0%92.
http://www.iprbookshop.ru/filterresults.html?author=%D0%9E%D1%81%D0%B8%D0%BD%D1%86%D0%B5%D0%B2%20%D0%9E.%D0%95.
http://www.iprbookshop.ru/filterresults.html?title=&izd=%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BE%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5&author=&year=&isbn=&udk=&bbk=&theme=&OKSO=&keys=
http://www.iprbookshop.ru/filterresults.html?year=2009
http://www.bookarchive.ru/tekhnicheskaja_literatura/mashinostroenie/67275-spravochnik-metallista.-v-pjati-tomakh.-tom-5.html
http://www.bookarchive.ru/tekhnicheskaja_literatura/mashinostroenie/67275-spravochnik-metallista.-v-pjati-tomakh.-tom-5.html
http://www.bookarchive.ru/tekhnicheskaja_literatura/mashinostroenie/67275-spravochnik-metallista.-v-pjati-tomakh.-tom-5.html
http://www.bookarchive.ru/tekhnicheskaja_literatura/mashinostroenie/67275-spravochnik-metallista.-v-pjati-tomakh.-tom-5.html
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http //  turbobit/net/u912x/s3jurx/ntml
TexHomorus Technologys.info
MerTasmoBeaeHme http://www. Supermetalloved/narod.ru
10. Metoanyeckue yKka3aHus 11 00y4alOMIMXCS 110 OCBOCHUIO TN CHUIIIHHBI (MOIYJIA)

Opranusanys AesITeNbHOCTH 00y4aromerocs:

1. 3HaKOMCTBO € OCHOBHOW U [OTOJHHUTEIBHON JHMTEPAaTypOl, BKJIIOYAs CIIPABOYHBIC H3/IAHMU,
3apyOeKHbIe HCTOYHUKH, CTAHJAPTHl M TEXHUUECKHE PETJIAMEHTHI.

2. Hanmcanne KOHCIIEKTa JICKI[MA: KPATKO, CXEMATHYHO, MOCIIE0BATEIbHO (DUKCUPOBATH OCHOBHBIC
MIOJIOKEHUS, BBIBOIBL, (DOPMYIMPOBKH, 0000IICHUS, IOMEYaTh Ba)KHbIE MBICIIH, BBIACIATH KIIIOYECBHIC
CJIOBA, TEMBbI, TEPMHUHBI, OCTABJIATH MOJIS.

3. OsnakomiieHHe ¢ TepMHHAMHu, HOHATUSAMUH ¢ moMomblo ['OCT, TeXHUUYECKHX PpETIaMEHTOB,
SHIUKJIONEANH, CIIOBapei, CIPaBOYHUKOB C BBHIMCHIBAHUEM TOJIKOBAHUI B TETPA/b.

4. Pabora ¢ KOHCIEKTOM JICKIUI W y4EeOHHKOM, TOJArOTOBKA OTBETOB K KOHTPOJIBHBIM BOIPOCAM.
Yaenute BHUMaHHME CJICOYIOUIMM IOHATHSAM: COCTOsIHUE, (a3oBBIM COCTaB, CTPYKTYpa,
KOHCTPYKIIMOHHAsI MPOYHOCTh, CBOMCTBa MEXaHUUYECKHE, TEXHOJIIOTHYECKHE, SKCIUTyaTalluOHHbIE U
np.

5. Ormpenernenne BOMPOCOB, BBI3BIBAIOIINX —TPYAHOCTH: BBIAEIUTH W MOIMBITATHCS HAWTH OTBET B
pekoMeHnyeMoil nuteparype. Eciu camocTosiTenbHO HE yaaeTcs pa3o0paThcs B Marepuane,
HeoOxomuMo  chopMynIMpoBaTh BONPOC M 3a4aTh NPENOAaBaTeNli0 Ha KOHCYJIbTAallMH, Ha
NPAaKTUYECKOM 3aHSITHU.

6. IlpocmoTp BHmeo3amucell MO CTPOCHUIO METAUIOB U CIUIABOB, COBPEMCHHBIM TEXHUYCCKHM
CpeJICTBaM TECTHPOBaHMs MaTepUalOB M Jp.; pelIeHHe 3a/Jay ONpeJesIeHUs] CTPYKTYphl CIUIaBa IO
nuarpamme (ha30BOr0 pPaBHOBECHS, HAXOXKICHHA KPUTHUECKOW CKOPOCTH 3aKAJKH IO AHarpamme
M30TEPMUUECKOr0 NPEBPAIICHUS ayCTEHUTa, KpUTUUecKoro nuaMerpa mno Homorpamme u I'OCT.

7. TloaroroBka K Ja0OpaToOpHBIM paboTaM MO METOAHWYCCKAM YKa3aHHSAM, HaXOMISAIIUMCS B
kadenpanbHoM U OubOnmoTeuHoMm ¢oHmax: ['yakoB, A. A. MeToapl UCIBITAHUH W HCCIIETOBaHUI
MeTalmueckux wmarepuanos. [lpaktukym. - M.: MI'CY, 2009. - 143 c.; Kyuepor B.M.
MarepuanoBenenue. Mertoauueckue ykKazaHusl I MpakTuueckux 3aHatuid. - M.: ®I'BOY BIIO
MI'CY, 2012. - 14 c. MarepuanoBezneHue. Metonuueckie yKazaHus Ui J1a00opaTopHbIX padoT. - M.:
MI'CY, 2009. - 42 c.

8. CamocrosTenbHy0 paboTy HaJ JOMAIIHUM 3aJaHMEM I10 BBIOOPY MArepuajoB W TEXHOJIOIHH
TepMOOOPaOOTKH AJIs1 KOHKPETHOT'O THIIOpa3Mepa JeTalH.

9. llpu moAroroBke K 3auery/ dK3aMeHYy HEOOXOIMMO OPHEHTHPOBATHCS HA KOHCIIEKTHI JICKIIHIA,
PEKOMEHIyEMYIO JINTEPATyPy U MaTepHalIbl MPAKTUKYMOB.

11. Tlepeuenb  WHMPOPMANMOHHBLIX  TEXHOJOTHH,  HMCHOOJb3yeMBIX  TPH
OCYIIeCTBJIEHHH O00pa30BaTeJbLHOr0 IMpouecca MO AUCHHUILUIMHE (MOAYJI0), BKJIOYAs
nepevyeHb MPOrPaMMHOr0 odecnevyeHnsi U UH(POPMANMOHHBIX CIPABOYHBIX CHCTeM (MpH
HEe00X0AUMOCTH)

11.1. Ilepeuenv  UHGOPMAYUOHHBIX  MEXHONO2UL, UCHONb3YEMBIX NPU  OCYUWECEIeHUU
0b6pazoeamenvHo20 npoyecca

Ne | HaummenoBanue paznena Tema HNudopmanimoHHbIe TEXHOJIOTUN CreneHn
/1 JIACIIUIUTHHEI 00€eCIIeueHHOCTH
(%)
1 |Cocras, cTpoeHue, | AMophHoe n|Urenue nekuuii ¢ wucnois3oBanueMm| 10
CBOIicTBa, KpUCTAJUTMYECKOE  |claiioB
CHCTeMATH3AIHS CTPOEHHE BEILECTB.
MaTepHaIoB JedexTsl cTpoeHHs

N UX BJIHUAHHC Ha

CBOIICTBA. pOBEICHHE  IPAKTHYCCKUX

3aHATHA € HCIOJb30BaHHEM  0a3
JNAHHBIX TI0 JauarpaMMam (a3oBOro
~|paBHOBECHS uepes Hurepner,

®a3oBblii  COCTaB,
MaKpO-MHKPO



http://www/
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HaHO — cTpykTypa http://www.
MaTepHaoB. Supermetalloved/narod.ru

2 |Crpoenme wu cBoiicTBa|Xapakrepuctuka u|Mcnons3osanue craiin- 10
MaTepHaaoB Ha OCHOBe|KIACCHpHKaIs NpE3EHTALMHI AUArPaAMMBI
YepPHBIX U IIBETHBIX|MATCPHATIOB 0]

MCETAJIJIOB Auarpamme
COCTOSAHHUA <GKEJIE30

— yIIIepoay.

3 |Hemeraiummyeckue u Unentudukanus  |([IpoBemenue mpakTuueckux 3aHaTHii|10
KOMIIO3UIIMOHHBIC HEMCTAJUIMYCCKUX |C HCII0JIb30BAHHUEM
MaTepUaIbL. MaTepHaoB, UHGOPMAIMOHHBIX  (CIPABOYHBIX)
BI:IGOp CUCTCM, 6a3 JaHHBIX Y€pe3 MHTepHeT
XapaKTEPUCTUK
MaTepuanoB Ha
OCHOBE TEPMO- U
PCaKTOIIIACTOB,
BEIOOp  aHAJOTOB
METAJNIMYCCKHUX
MaTepHasoB.

11.2.  Ilepeuenv npocpammnoco obecneyenus, UCHOIb3YEMO20 NpPU  OCYUjeCmEIeHUl
0bpazoeamenbHo20 npoyecca

He npemycMoTtpeH.

11.3.  Ilepeuenv unghopmayuoHHbIX CNPABOYHBIX CUCTIEM

NudopmaninoHHO-0MOIMOTEYHBIC CHCTEMBI

Haumenosanue UBC DIIEKTPOHHBIN afpec pecypca
HayuHas 35ekTpoHHasi OMOIHOTEeKa http://elibrary.ru/defaultx.asp?
DnekTpoHHas OubsamnoreuHas cucrtema IPRbooks http://www.iprbookshop.ru/
HayuHo-TexHuueckas oudnnorexka MI'CY http://www.mgsu.ru/resources/Biblioteka/
12. Onucanue MaTepuaibLHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOIi 115l OCYIIeCTBIECHHS

00pa30BaTeIbHOIO NMpoecca M0 JUCHUIIHHE (MOAYJII0):
VY4eOHble 3aHATHS N0 TUCHUILIMHE «MaTepraloBeeHHe» MPOBOAITCSA B CIEAYIOIIUX
000pYyJIOBaHHBIX Y4YeOHBIX KaOWHETax, OCHALIEHHBIX COOTBETCTBYIOLUIMM O00OpYyIOBaHMEM U
IIPOrpaMMHBIM 00€ecTIeYeHUEM:

Ne Bun yuebnoro 3aHsTHS HammenoBanue o0opyaoBaHus Ne 1 HanMeHOBaHME
1/ 000pYyIOBaHHBIX YUESOHBIX
KaOHMHETOB, 00BEKTOB I
MPOBE/ICHUSI
MPaKTUYECKUX 3aHATUN

1 2 3 4

Aynuropun / aynuropus

JUI TIPOBEJICHUS 3aHSATHUNA
CranuoHapHbIe / MOOWITHHBIE

JeKIUOHHOTO  TUMNa B
1 Jlexuus (mepeHOCHBIE) HaOOPHI

COOTBETCTBUU c
JEMOHCTPALMOHHOTO 000PYIOBaHNUS
[IEPEYHEM  ayJAUTOPHOIO

¢donna



http://www/
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Aynuropuu / ayguropus
JUTSL TIPOBEJICHUS 3aHATHH
MooOwmnpHbIe (TIEpeHOCHBIE) HAOOPHI | CEMHHAPCKOTO THIIA B
2 [IpakTHyeckoe 3aHsATHE
JEMOHCTPALMOHHOTO 000PYIOBaHUS COOTBETCTBHUH c
MepeyHeM  ayauTOPHOTO
¢donma
ONeKTpUYECKue ey KOHOH
8/2/110, MaIllmHa pasphIBHAS
NP500,xomep wmastHukoBeli  WPM,
tBepaomepnl TII-2M, TK-2, TOMII-4,
MeTtaiiorpaudeckiue  MHKPOCKOTIBI
MMYVY-3yn2, MuM-6, MuM-7, cTeHsl Jlaboparopus
3 00pa3sIos MPOAYKIINH, CTaHKU MaTepHaJIOBEACHUSI.
Metautopexymme 16K20, 2H125, 110aVYJIb
. cBapounblii moiryaromat CKAT-160,
JlabopaTopHBIii TPaKTHKYM
CBapOYHbBIE MATEPHUAIIBL,
KOMITJIEKTHI o0opynoBaHHs TUIsL
W3TOTOBJICHUS MUKpoILTA( OB,
KOMITJIEKTHI METaIOPEKYIIETO
WHCTPYMEHTA M TUIAKATHl K HAM.
MertamnorpapuuecKkiue MUKPOCKOITBI Jlabopatops
TpUOOJIOTHHU U
4 Ansramu MET 2C, MMYVY-3yn2, MeTamorpagu.
MuM-6, MuM-7. LOGA-YIIE

[Iporpamma  cocTaBieHa B COOTBETCTBUM ¢  TpeOoBaHuaMu  DenepanbHOro
roCy/IapCTBEHHOrO0  00pa30BaTEIbHOTO  CTaHJIApTa BBICHIETO O00pa30BaHUS C  y4ETOM
peKOMeHIaluil U IPUMEPHON OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMOM BBICIIETO 00pa30BaHUs
10 HAINpaBJIEHMIO /crenuanbHOCTU «Ha3zeMHble TPaHCIOPTHO - TEXHOJIOTMYECKUE KOMILIEKCHI»
(mpocuis - IlogbEMHO-TpAaHCTIOPTHBIE, CTPOUTENbHBIE, JAOPOXKHBIE MAIIMHBI M 000PYI0BaHKE).




