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1. leab ocBOEHUST TUCHUTINHBI

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

U TEXHOJIOTHIA.

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

Komnerenmnus
o ®IoC

Kon
IKOMIIETEHLIN Y]
o ®I'OC

OcCHOBHBIC ITOKA3aTEIN OCBOCHUS (TIOKa3aTeIH
JOCTYDKCHHUS PE3yIbTaTa)

Kon
IMOKa3aTelIst
OCBOEHHUS

CrocoOHOCTB B COCTaBe
KOJUJIEKTHBA
HUCTIOJIHUTENICH
Y4acTBOBATh B
TEXHUYECKOM
oOecrnieueHun
HUCCIEIOBaHUN U
peaM3anyu ux
pe3ybTaToB

I1K- 3

3HaeT cuCTEMaTHU3AIMI0 MATEPHAIIOB I10
COCTaBY, Ha3HAYCHHIO, KAYECTRY,
MapoOYHOMY COPTAMEHTY.

3HaeT 3aKOHOMEPHBIE CBSI3U MEXIY
COCTAaBOM, CTPYKTYpOH, CBOMCTBaMHU,
TEXHOJIOTHEH MoydeHus: U 00paboTKu
MaTEpHAJIOB

Ymeer OIIpCACIIATL U OUCHUBATDH
CTAaHAAPTHLIC XapaKTCPUCTHUKH TBECPAOCTH,
IIPOYHOCTH, INIACTUYHOCTH U BA3KOCTHU
KOHCTI)YKIII/IOHHBIX/ HHCTPYMCHTAJIBHBIX
MaTCpHraOB.

Vi-1

YMeer MHTEPIIPETUPOBATH
9KCIIEPUMEHTAIbHBIE 3aBUCUMOCTH
IIOKa3aTese CBOMCTB MaTEPUAIIOB OT UX
COCTaBa U CTPYKTYPBHI.

VY 1-2

YMeeT Ha 0OCHOBe 3aKOHOMEPHBIX CBsI3eH
MEXKy COCTaBOM, CTPYKTYpPO,
CBOWCTBaMM, TEXHOJIOTHEN MOJTYyUEeHUS U
00paboTKN MaTepuanoB BEIOUPATh MAPKY
CTaJIM/4yTyHa/IIBETHOT'O CIIjIaBa Jyis
3aJJaHHBIX YCIOBUH SKCIUTyaTalny.

V1-3

YmMmeer BbIOUpaTh pEXXUM TEPMHUUECKOMN
00pabOoTKH AJIsl OTIPEACTIEHHOTO U3ICTHS U
MapKy MaTepHuaa, BBIIOIHUTh OTIepaluu
Y OOBSICHUTH 3aBUCIMOCTB CBOMCTB
MaTepUaJioB OT BUJIa U MTapaMeTPOB
TEXHOJOTUYECKOTO Tpolecca.

HMeeT HABBIKH PAaHXXUPOBAHUA
Pa3IMYHBIX MaTCpHUAIOB I1O
KOHCTPYKHHOHHOﬁ IMPOYHOCTH.

H1-1

HNmeer HaBbIKH HNCITOJIB30BaHUA
TEXHUYCCKUX CpCACTB KOHTPOJIA
CTPYKTYpPbI U CBOMCTB MaTEpPHAIIOB.

H1-2




Kox Kog
KommereHmust OcCHOBHBIE ITOKA3aTeNI OCBOCHUS (TTOKA3aTeNIN | MOKa3aTells
o ®I'oC OMICTCHLI JOCTIDKEHHUS PE3yIbTaTa) OCBOCHUS
o ®I'OC

CriocobeH B cocTaBe I1K-8 3Haer cOCTaB " coJep:KaHue 32
KOJUJICKTHBA TEXHOJIOTUYECKOW  JOKYMEHTAUUMW  JJIA
HCITOJIHUTEIIEH MPOU3BOJACTBA TUIIOBBIX JAECTAJEH MAlIUH U
Y4acTBOBaTh B KOHCTPYKIHH.
pazpaboTke Ymeer MOJITOTOBUTH pasnen v 2-1
TEXHOJIOTUYECKOU TEXHOJIOTHYECKOM JOKYMEHTAIH o
JOKYMEHTAUUH JUIs BEIOODY KOHCTPYKIIHOHHOTO/
IIPOU3BOJICTBA, UHCTPYMEHTAIBHOIO Marepuana B
MOJICpHU3ALINHY, COOTBETCTBUU C YCJIOBHUSIMU MPOU3BOJICTBA
JKCIUTyaTaluy U Y SKCILTyaTalluy U3J1eIusl.
TEXHUYSCKOT'O YmMmeer onpeaensaTh MECTO U PEXUM Y 2-2
00CITyKUBaHHS TEpMOOOPAaOOTKM B TEXHOJIOTHYECKOM
HA3€MHBIX TPAHCIIOPTHO- MapuipyTe M3TOTOBJICHUS
TEXHOJIOTHYECKUX JIETaJIA/3arOTOBKH.
MallvH 1 X HNmeer HaBBIKH [IPUMEHEHHUS H2
TEXHOJIOTHYECKOrO MH(OPMALIMOHHBIX PECypCcoB sl BEIOOpA
000pyIOBaHMSL. MCTAIIONPOAYKIIUH II0 COCTaBy, KaueCTBY,

BUly U COCTOSIHUIO IIOCTaBKM B XOJ€

pa3paboTku TEXHOJIOTHUECKON

JOKYMEHTAalluM  JUii  TpPOU3BOACTBA U

PEMOHTa MalllVH.

3. Yka3aHue MecTa AMCHUILUINHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbI

Hqucuummza — «MaTtepruanoBeieHue»  OTHOCUTCS K BapUaTHBHOMU 4acTH
Ipo(eCCHOHATBHOIO IIMKJIa OCHOBHOHN 00pa3oBarenbHON nporpammsl «HazeMHbIe TpaHCIIOPTHO-
TEXHOJIOTUYECKHUE KOMIUIEKChI» U SABJSIETCS 0053aTeNIbHON JUCIUIUINHOM.

Juctunimza 0a3upyercss Ha 3HAHUSAX, YMEHUAX M HaBbIKaX, IPUOOPETEHHBIX CTYJIEHTaMH B
XO0Jle HM3y4YeHMs] MPEIIIECTBYIOUIMX JUCHUIUIMH: (U3UKHU, XUMHM; pPAa3/leloB JUCIHILIIMH:
MaTemMaTuka,  HMHQOpMaTHKa, TEOpeTHYeCKas MeXaHHKa, HadepTraTesibHas TeoMeTpus u
UMH)XEHepHas rpaduka.

B pesynpTaTe OCBOEGHMS MaHHBIX JUCHHUIUIMH M TOATOTOBKH K H3YYEHMIO JAMCLUILIMHBI
«MatepuanoBeieHHE» 00yJarOIUICs CTYICHT JOJDKEH:

- 3Hamb OCHOBHBIE 3aKOHBI XUMHHM U (U3UKH; PU3NYECKUE U XUMHYECKHE CBOWCTBA
BELIECTB, €AUHULIBI UX U3MEPEHUS U MOPSIIO0K BEIUYNH;

- ymemb UUTaTh pabouue 4YEPTEKU JAeTalel; yMeTb MCIIOJIb30BaTh ammapar
MaTeMaTHYECKOro aHaJIn3a Npu 00paboTKe pe3ybTaTOB HKCIIEPUMEHTA;

- @la0emb HaBbIKAMU MPUMEHEHMsI CpeACcTB  HMH(OpMAaTUKH TNpu oO0padoTke U
JIEMOHCTpAILUU PE3YJIbTAaTOB Ja00PaTOPHOIO MPAKTUKyMa, IIPU paboOTe B CETAX, TOUCKE
nH(pOpMaLIUY U 3HAHUH.

Komnerennuu, npuoOpeTeHHbIE B Kypce MaTepUaloBeIeHUsl, HEOOXOIUMBI CTYACHTY IS
OCBOEHUS CIIEAYIOIUX JUCHUIUINH: «TeXHOJOrusl KOHCTPYKIIMOHHBIX MaTrepuayioBy», «OCHOBBI
TpuOOTEeXHUKNY», «[leTanmu mamuH», «TeXHOIOTUS MAIIMHOCTPOCHHS», a TaKXKe BO BpeMs
MIPOU3BOJICTBEHHON MTPAKTHKH.




4. O0beM IMCUUILTHHBI (MOIYJISI) B 32a4€THBIX eJUHUIAX ¢ YKA3aHHEM KOJIHYeCTBA
aKajgeMMYecKHX WM ACTPOHOMHYECKUX YACOB, BbII€JI€HHBIX HA KOHTAKTHYIO
paboTy o0y4arommxcs ¢ nmpemnojgaBaresieM (10 BUIAM y4eOHbIX 3aHATHI) U HA

CaMOCTOSITEJIbHYIO PA00Ty 00y4aromuXcs

OO0mias TpyA0eMKOCTh JUCITUIUIMHBI COCTABIISIET 4 3aueTHbIe eNUHMIBI, 144 akan. daca

Cmpyxkmypa oucyuniuHbi:
®dopma 00ydeHHs - OuHas

Buzpl yueOHoi paboThl, BKITIOUast
CaMOCTOSITENBHYIO PaboTy
00Y4aIOIUXCs U TPYIOEMKOCTb

(B gacax) Dopmbl
KonTakTHas padoTa ¢ TEKYIIETO
o0yyarmumMucs KOHTPOJIA
[IpakTuxo- YCIIEBAEMOCTH
OpPHCHTHUPOBAHHBIE (no nedensim
3aHATHS cemecmpa)
®opma
IIPOMEKYTOUHOU
aTTecTanuu
(no cemecmpam)

HaunmenoBanue
No pasnena
I/ JTUCIIUILINHBI
(Momyms)

CemecTtp
Henens cemectpa

Jlexmun
KCP

JlaboparopHsrii
MPaKTUKYM
IIpaktuueckue
3aHATHS
I'pynmnossie
KOHCYJIbTAIIUH TI0
KII/KP
CamocTosiTenbHas pabora

Kontpoms
TOTOBHOCTH K
BbINONIHEHUIO JIP
B (opme
CocraB, cTpoeHue, IPYIIIOBOTO
CBOICTBA, 4 |14 6 |8 19 | yeruoro onpc.)ca,
KJIACCU(UKAIUSL 2-3-1 Henes;
MaTCpI/IaJ'IOB 3aliuTa OT4ETOB
10 J1ab0paTOPHBIM
paboram
TectupoBanme-4
HeJelst

2 Crpoenue u cBoiictea | 4 | 5-10 |6 |8 4 24 | Konrpoib
YEPHBIX U [IBETHBIX TOTOBHOCTH K
METaJlJIOB BbINOJHEHUIO JIP
B ¢opme
IpYIIIOBOTO
YCTHOTO O11poca,
4-8-s Henes.
Kontponbnas
pabota, 6-51
HeJlels; 3alurTa
OTYETOB 110
71a00paTOPHBIM
paboram,7-s
HeJes;

3 OCHOBBI TEOpUH U 4 | 11- 6 |8 4 14 | Kourposs

TEXHOJIOTHH 13 FOTOBHOCTH K
TEPMUYECKOU BbINONHEHHIO JIP

00paboTKH. B (opme
IPYIIIOBOTO
YCTHOTO ONpPOcCa,




11-g wepens;
3aIUTa OTYCTOB
10 J1a00paTOPHBIM
paboTtam.
TectupoBanue-14
HeJeust

HeMmeramnuueckue u

KOMITO3UIITMOHHBIC
MaTepHralibl.

14

14

poBepKa
BBITIOJTHEHUS
JIOMAIITHETO
3amanus, 14-a
HeHes

OcHOBBI BEIOOpA

MaTepHaga U MeToJa
YIPOYHEHUS AcTaleh

MallnuH.

15-
16

16

MpoBepKa
BBITTOJTHEHUS
JIOMAIIIHEro
3agaHus, 15-1
Heaes

Hroro:

16

24

24 |16

80

3a4cT

dopma 00y4eHHS — OYHO - 3

aodyHas

n/m

HaunmenoBanue
paszzaena
JMCITUTIIMHEI
(Momyms)

CemecTtp

Henens cemectpa

Bugp! yueOHoit paboThl, BKITIOUast

CaMOCTOSITETILHYIO paboTy
00y4aroIuXCst ¥ TPYA0EMKOCTh

(B yacax)

KonTakTHas padoTa ¢
oOydaromumMucs

Jlexmun

[Ipaktuxo-
OPHUCHTUPOBAHHBIC
3aHATHA

JlaboparopHsrii
MPaKTHKYM
[IpakTuueckue
3aHATHS
I'pynmossie
KOHCYJIbTAIIUH TI0
KII/KP

KCP

CamocTosiTenbHas pabora

Dopmsbl
TEKYILETO
KOHTPOJIS

yCIIeBAEMOCTH
(no Heoensim
cemecmpa)
®opma
IIPOMEKYTOUHON
aTTecTaluu
(no cemecmpam)

CocraB, cTpoeHue,
CBOICTBA,
cUCTEeMaTu3anus
MaTepuaioB

1-4

18

KouTpons
TOTOBHOCTH K
BbINONIHEHUIO JIP
B (opme
IpYIIIOBOTO
YCTHOTO OIIpoca,
2-3-1 "Hepens.
TectupoBanme-4-s
Heneust

Crtpoenue u cBOKCTBA

YCPHBIX U IIBETHBIX
METAJIJIOB

5-10

24

Kontpons
FOTOBHOCTHU K
BbINIOJIHEHMIO JIP
B Qopme
TPYIIOBOTO
YCTHOTO OTIpOCa,
5, 8-1 Henens.
KoHTponbHas
pabora, 6-51
HEIeTIsL.

OcHOBEI TeOpUHU 1
TEXHOJIOTHH
TEPMUYECKOU
00paboTKH.

11-
13

18

KoHnTpons
TOTOBHOCTH K
BBINOJIHEHUIO JIP
B (opme
PYIIIOBOTO
YCTHOT'O OIpoca,
11-a vepens.




TectupoBanne-13
HeJeust

Hemerannuueckue u
KOMITO3UIIOHHBIE
MaTepHrabl.

14

18

MpOBEpKa
BBIIOJIHEHUS
JIOMAIIHETO
3amanus, 14-s
Henens

OcHOBBI BEIOOpA
MaTepHaia u MeToJia
YIPOYHEHUS JIeTaieh
MalllnH.

15-
16

18

poBepKa
BBIITOTHEHUS
JIOMAIIHETO
3amaHus, 15-a
Henes

Uroro:

16

16

16

16

96

3a4CT

Dopma 00yUyeHHs — 3a04HAs

n/u

HammenoBanmne
paszaena
JMCIUATUIMHBI
(Momyms)

Cemectp

Henens cemectpa

Bunpr yae6HOM paboThI, BKITIOYAs
CaMOCTOSITETILHYIO paboTy
00yYaroIuXCs U TPYI0EMKOCTh

(B gacax)

KonTakTHas padota ¢
00y4JaroIUMHUCS

Jlexun

IIpakTuko-

OPHECHTHUPOBAHHBIE

3aHATHA

JlabopaTopHbIit

MPAKTUKYM

[IpakTuueckue
3aHATHUSA
I'pynnoBsie
KOHCYJIbTAIIUHU TI0
KII/KP

KCP

CamocrosTensHas pabora

Dopmbl
TEKYILETO
KOHTPOJIS

YCIEBAEMOCTH
(no nedensim
cemecmpa)

®opma
MPOMEKYTOUHOMI
aTTecTaluu
(no cemecmpam)

CocraB, CTpocHHUE,
CBOMCTBA,
CHUCTEMAaTU3ALIMS
MaTepuaioB

1-4

24

KouTpons
TOTOBHOCTH K
BbINIOJIHEHMIO JIP
B Qopme
TpYNIIOBOTO
YCTHOTO OIIpOCa,
1--a Henens.
TecrupoBanue-2
Heemst

CtpoeHue u CBOWCTBA
YEepPHBIX U [IBETHBIX
METAaJIOB

5-10

28

Kontpoms
TOTOBHOCTH K
BbINONIHEHUIO JIP
B Qopme
IpYNIIOBOTO
YCTHOTO 01poca, ,
2-51 Heiensl.
Kontponbnas
pabora, 2-51
HEJIeTs; IpOBepKa
BBITIOJTHEHHS
JIOMAIITHET 0
3aganus, 10-s
Hememst

OcHOBEI TeOpUHU 1
TEXHOJIOTHH
TEPMUYECKOU
00paboTKH.

11-
13

24

KoHnTpons
TOTOBHOCTH K
BBINOJIHEHUIO JIP
B (opme
PYIIIOBOTO
YCTHOT'O OIpoca,
3-s1 Hezens.




TectupoBanue-3
HeJels: IpoBepKa

BBITIOJTHEHHS
JIOMAIIIHETO
3aganus, 13-4
HeJeust
4 Hemerannuueckue u 6 |14 24 | mpoBepka
KOMITO3UI[MOHHBIE BBITTOITHCHUA
MaTepuaIbl. JoMauisero, 14-1
HeJews
5 OcHOBBI BEIOOpA 6 | 15- 2 24 | 3amura
MaTepHaja u MeToJa 16 NOMAIIHETO
YIPOYHEHUS eTanen 3ajianns, 15-
MaIl¥H. HEAeIA
Hroro: 6 | 16 8 |12 124 | 3qyem
5. CoaeprxaHue TUCHHMILVIMHBI (MOYJIs1), CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jesiam) ¢
YKazaHuEeM OTBE€ACHHOI'0O HA HUX KOJIUYECTBA aKaACMUYCCKUX YaCOB U BU/10B y‘leﬁﬂbIX
3aHATHI
5.1 Cooeporcanue 1eKYUOHHBIX 3aHAMUL
dopma 00ydyeHus - ouHas
No HaumenoBanue pazaena Kox-so
TeMma u comepkaHue 3aHATUS akas.
n/n JUCIMITIINHBI (MOAYJISA)
4acoB
1 CocraB, cTpoeHue, Kiaccudukanms matepuanoB. AMOppHOE U KPUCTALIHIECKOE 6
CprKTypa’ CBOﬁCTBa, CTPOCHUE BCLICCTB. He(l)eKTLI CTpOCHUA U UX BJIHUAHUEC Ha
CHCTEMATH3AIIUS cBoiicTBa. TeopeTMuecKkue OCHOBBI CO3/JaHUS  CIUJIAaBOB U
MaTepHaioB KOMIIO3UIIHOHHBIX MaTepuanoB. Da3oBbIi COCTaB, MakKpo-
MHKPO — HAaHO — CTpPyKTypa MarepHaioB. MeToasl
UCCIICIOBAHUSI  CTPYKTYPBI W CBOWCTB MAaTepUajoB.
3aKOHOMEPHOCTH  (OPMHUPOBAHMS  CTPYKTYPBI  JIUTHIX,
JehOpMHUPOBaHHBIX, aMOP(HBIX M IOPOLIKOBBIX MaTEPHAJIOB.
2 CrtpoeHue 1 CBOWMCTBA XapakTepucTHKa M KJIacCH(HKAIlMsi  MaTepualioB 7o 6
YEPHBIX ¥ I[BETHBIX ouazpamme cocmosanus xene3o — yraepon. Cmany. Biusaue
METAILIOB. yrIIepoia,  JIETHPYIOIINX/TEXHOIOTHYECKHX  100aBOK |
mpUMece  Ha CTPYKTypy H CBOiicTBa cTamu. 3HaueHHUe
TEXHOJIOTHYECKUX MEePEeOB sl (POPMHPOBAHHS CTPYKTYPBI
W TIOBBIILICHUS KauecTBa cranei. [IpuHumnbl Knaccupukauuu
CTald U cTanbHON mpoaykiuun. OCOOGEHHOCTH MapKHPOBKH,
TpeOOBaHUSI K COCTaBy, CTPYKTYpPE M CBOWCTBaM CTaJIeil.
VriepoanucTsle KOHCTPYKIMOHHBIE CTald OOBIKHOBEHHOTO
KayecTBa. KoHCTpyKIMOHHBIE YIIIEPOAUCTHIE u
JIETUPOBaHHBIE KAYECTBEHHbIC CTaiu. HU3KONErupoBaHHbBIC
CTalu AJs CBapHBIX KOHCTpYKuMil. Koppo3noHHO-CTOMKHE 1
U3HOCOCTOlKKE cTanu. MHCTpyMeHTalIbHbIC CTANH.
Yyeyn.  Krnaccubpukamms W MapKkupoBKa  YYI'YHOB.
OcobenHocTr (HOpPMUPOBAHUS CTPYKTYpPHI, opma Tpadura B
gyryHax. CBoiicTBa © TpUMEHEHHE O€JBIX, CephIX,
TMOJIOBUHYATBIX, KOBKHX, BBICOKOINPOYHBIX W CIECIUAIIBHBIX
YYTYHOB. AmoMunuii u e20 cniagbi. XUMHYECKUIl COCTaB,
CBOWCTBA, NPUHIMIBI KIACCHOHUKAIIMA W  MapKHPOBKU
METaJlJIa, CIIJIABOB ¥ KOMIIO3UIIMOHHBIX MaTCpHUaJIOB.
3 | OcHOBBI Teopuu u | CymHOCTh M KITACCH(UKAIUSI TEXHOJOTHUSCKUX IPOIECCOB 6

TEXHOJIOTHH TEPMHUYECKOMN
00paboTKH.

TEPMUYECKOH, XUMHKO-TEPMUUYECKOH, TEPMOMEXaHUYECKON
00paboTKN 3aroToBOK M wu3aenauid. TeopeTnueckre OCHOBEI
(ha30BBIX M CTPYKTYPHBIX NPEBpAILCHUN B MaTepHaiax IpU




oOpaboTke. BiusiHre MapTEeHCUTHOTO NPEBPAILCHUS B CTAIAX
Ha CBOMCTBAa. 3aKOHOMEPHOCTH YIPOYHEHHs / pa3ynpOYHEHUs
MaTepuaosB, TEXHOJIOTHYECKHE BO3MOXKHOCTH
TEPMOOOPaOOTKU U3ICIUH. 3aKkaiuBacMOCTb u
IPOKAITUBAEMOCTb CILIaBOB. OmpeneneHue MecTa
TepMHUYECKOll 00paboTKH B TEXHOJOTHMYECKOM IpoIecce
W3TOTOBJICHHUS ~ 3aTOTOBKH/ICTANIH, BEIOOp TapamMeTpoB
pexnMa, 000pyI0BaHUS, OXJIAKTAIONIINX CPENl.

HeMmeTtannnaeckue )5
KOMIIO3UIIMOHHBIE
MaTepHaIbl.

TpeboBanust K BBIOOPY M HCIONB30BAHUIO IIOJIMMEPHBIX H
KOMITO3HIIMOHHBIX MaTepuanoB IIPH HPOU3BOJCTBE/
PEMOHTE TPAHCIOPTHO-TEXHOJIOTHIECKUX CPEJICTB.
Oco0OeHHOCTH CTPOEHHS U CBOWCTBA IIacTMAcC.
KomnoszummonHssie MaTepHuasl c 3aJaHHBIMU
XapaKTepUCTUKaMU MPOYHOCTH, YHOPYTOCTH, IUIACTUYHOCTH,
BA3KOCTH,  H3HOCOCTOMKOCTH, KOPPO3MOHHOH CTONKOCTH.
TBepaple CIIaBsl U CBEPXTBEpJble HHCTPYMEHTANbHBIC
MaTepHabl.

OcHOBBI BBIOOpA
Matepuaga M MeToAa
YIPOYHEHUS Jeranei
MalluH

Meroauyeckue OCHOBBI BbIOOpa Marepuaja M METOIOB
YOPOUYHEHHUS JETAJIEH MalllKH.

Bri6op KOHCTPYKLMOHHBIX u HHCTPYMEHTAJIbHBIX
MaTepHalioB I AeTaned W pabodWx OpPraHOB MAIIWH IO
KOMIUIEKCHBIM KPUTEPUSAM AOJITOBEYHOCTH U HAZE)KHOCTH.
Bunpl, xateropuu, COCTOSHUE IIOCTaBKH, THUIIOPA3MEPHI
nponykuuu. BiusHue TtexHonoruu (GopMooOpa3oBaHUS U
TUIOPa3MEpPOB MPONYKIMHM Ha I[OKa3aTedd MEXaHUYECKUX,
TEXHOJIOTHYECKUX u SKCILTyaTallHOHHBIX CBOWCTB
MaTepHasoB.

Vcnionp3oBaHue COBPEMEHHBIX UH(OpMaLMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTMH IS BhIOOpa aHAaJIoOroB
NPUMEHSEMbIX ~ METAUIMYECKHX U HEMETaNIMYEeCKUX
MaTepuaiioB. HMH(popManmoHHbIE pPeCcypchl ITOCTABIIHMKOB
METAJUIOTIPOAYKIIMK:  TpOKaTa OOIIEro H CIEeNHAILHOTO
Ha3Ha4YeHMUs, C  3alUUTHBIMM  METAJUIMYECKUMHU U
JIAKOKPacOYHbIMU MOKPBITUSIMH, MIPECCOBAHHBIX u
KaJHOpOBaHHBIX MPOQIIIEH, TOKOBOK, OTIMBOK, KPEIIEHKHBIX
W3/IeNIUH, apMaTypHbIX U 3aKIaJHbIX W3JEeNUN, KaHaTOB U
JIPYTUX METaJUIOU3/IEIINN.

dopma 00ydeHHs] — OUHO-3a09HAsI

HaumenoBanue paznena
JUCTIMTIITNHBI (MOJTYIIS)

Tema n COACPIKAHUC 3aHATU

Kon-Bo
aKajs.
4acoB

CocraB, cTpoeHue,
CTPYKTYypa, CBOICTBa,
KJaccupuKams
MaTepHuaioB

Knaccudukamnuss marepuaioB, MaciuTaObl MPOU3BOACTBA U
MOTPeOICHUSL. Turbt KPUCTALUTHUECKUX PEIIETOK,
nonumMopdusm u aHu3oTporus. JepekTl CTpOEHHS U WX
BIHMSIHAE Ha CBolicTBa. TeopeTHYecKUe OCHOBBI ITOYYCHUS
CIUIAaBOB Ha OCHOBE YEPHBIX U IIBETHBIX MaTCPUAIIOB.
®Da30BEIi cOCTaB, MAKPO-MUKPO — HAHO — CTPYKTypa
MaTepualioB. 3aKOHOMEPHOCTH (DOPMHUPOBAHHS CTPYKTYPHI
JUTHIX, Je(OPMUPOBAHHBIX, aMOP(HBIX ¥ IMOPOIIKOBBIX
MaTepuaaoB. MeTOobl UCCIICIOBAHUS CTPYKTYPhl U CBOMCTB
MaTepuaoB.

CrtpoeHue u CBOMCTBa
YCPHBIX U IBETHBIX
METaJLJIOB.

XapaKkTepruCTHKa M KIACCU(PUKAIS U CITIABOB TI0 JHarpaMme
COCTOSIHUS JKE€JIe30 — YTIIEPOI.

Cmanb. Brustane yriepona, JIETUPYIOIINX,
TEXHOJIOTHYECKUX J00aBOK M TpuUMecell  Ha CTPYKTypy H
CBOWCTBA CTaIU. 3HAUYE€HHUE TEXHOJIOTMYECKHUX MEPENEoB s
(hopMHpOBaHUS CTPYKTYpHl M TNOBBIIIEHUS] KayecTBa CTaJCH.
OcoOeHHOCTH  MapKUpOBKHM, TpeOOBaHMS K  COCTaBy,
CTPYKTYpe U CBOMCTBaAM CTajlel M CTaJbHOM NPOIYKLUU.
VYrneponucTele KOHCTPYKLMOHHBIE CTaJId OOBIKHOBEHHOT'O
KayecTna. KoHncTpykuuoHnHsle YTIEpOJUCThIE u




JICTUPOBAHHBIC KAa4YeCTBCHHBIC CTalu. HuU3KoIerupoBaHHbIC
CTamy Ui CBapHBIX KOHCTPYKuui. WHCTpyMeHTaJIbHBIC
CTaJIH.

Yyeyn. Knaccupukarmuss ©w  MapKHpOBKa  YYT'YHOB.
OcobeHHOCTH (OPMHPOBAHUS CTPYKTYpBI W CBOWMCTB B
gyryHax. [IpuMeHeHme OeNbIX, CEpHIX, ITOJIOBHHYATEHIX,
KOBKHX, BBICOKOTIDOYHBIX ¥ CHEIHAJIbHBIX UYYTYHOB.
Anmomunuii u eco cniasvi. XUMHUYSCKHH COCTaB, CBOICTBA,
MIPHUHIAITEI KIACCH(DHUKAINN ¥ MAPKHUPOBKH METAaJUIa, CIIIIABOB
1 KOMITO3UIIMOHHBIX MAaTEPHAJIOB.

3 | OcHOBHI TEOPHH u | CymHOCTP  TEXHOJOTHMYECKHX IIPOLECCOB  TEPMHUYECKOi, 4
TEXHOJIOTUHU TepMquCKOﬁ XI/IMI/IKO'TepMI/I‘{eCKOﬁ, TepMOMeXaHI/I‘{eCKOﬁ 06pa60TKI/I
06paGOTKHL. 3aroTOBOK M u3zaenuil. Teoperndeckue OCHOBBI (ha30BBIX U

CTPYKTYPHBIX NpEBpAILCHUI B Marepuaiax Ipu odOpaboTke.
BnusiHMe MapTeHCUTHOrO IpeBpallleHHs Ha  CBOMCTBa
CTAJBbHBIX  W3ACNHMH. 3aKOHOMEPHOCTH  yNpOYHEHUS /
pa3ynpoYHEeHUs MaTepHaoB, TEXHOJIOTHYECKUE
BO3MOXKHOCTH ~TepMooOpaboTku m3memmii. OmnpenencHue
MecTa TEPMHUYECKOH O0OpaboOTKM B TEXHOJIOTHICCKOM
mporecce H3TOTOBIICHUS 3arOTOBKH/IETAIH, BEIOOD
mapaMeTpPOB PeKUMa, 000PYIOBaHUS, OXJIAXKIAIOIINX CPEI.

4 | HeMmeTalndeckue u | TpeboBanust K BBHIOOPY W HCHONB30BAaHUIO MOJIMMEPHBIX H 2
KOMITO3UIHOHHBIC KOMIIO3UITHOHHBIX MaTepHalioB TP MPOHU3BOACTBE/
MaTepUaJIbL. pEMOHTE TPAHCIOPTHO-TEXHOJIOTHYECKHUX CPEICTB.

OcCoOeHHOCTH ~ CTPOEHUS U CBOWCTBAa  IuIacTMacc
Komno3uimoHHble MaTepuaibl Ha OCHOBE IOJIMMEPOB.
5 | OcHoBEI BbIOOpa | MeToaudeckue OCHOBBI BbIOOpa Marepuana M METO/IOB 2
MaTepHaHa u METoaa YIOPOUYHCHUA A€TAJICHU MAIllUH.
YIPOYHEHHS netaneii | Bpoop KOHCTPYKIMOHHBIX U HHCTPYMEHTAJIBHBIX
MAIIME MaTepuanoB g AeTalell U padourMx OpraHOB MallMH IO
KOMILICKCHBIM KPUTEPHUSAM JOJITOBEYHOCTH U HAJIC)KHOCTH.
Bunelr, kateropmu, COCTOSHHE TOCTaBKH, THIIOPa3MEpPHI
npoaykiuu. BimsHMe TexHONOrHHM (opMOOOpazoBaHUA H
TUTIOPa3MEpPOB TPONYKIMK Ha TMOKa3aTeld MEXaHWIECCKHX,
TEXHOJIOTHIECKUX u IKCILTYaTallMOHHBIX CBOWCTB
MaTEepHAJIOB.
®opma 00ydeHus - 3a04Has
No HaumenoBanue paznena Koz-s0
TeMma u conepkanue 3aHsATUS aKan.
n/n JUCIIMITIINHBI (MO/IYJISA)
qaCcoB
1 CocraB, cTpoeHue, Knaccugukarus matepranos. AMOpGHOE U KPHCTAJUTHYECKOE 2
CTPYKTYpa, CBOﬁCTBa, CTPOCHUE BCLICCTB. IIC(I)@KTBI CTpOCHUA W UX BJIHUAHUEC Ha
K1accuduKaIus cBoiicTBa. TeopeTnyeckue OCHOBBI IIOJNYYEHUS CIUIABOB M
MaTepHason KOMIO3HIHOHHEIX  MaTepHalos. Metoabl HCCIEIOBAHUSA
CTPYKTYpPbI U CBOMCTB MaTepHUaJIOB.
2 CrtpoeHue u CBOMCTBa XapakTepucTUKa W KJIACCHU(HKAIWS MAaTEPUATIOB Ha OCHOBE 2

YUCPHBIX U IBETHBIX
MCTAJIJIOB.

YEpPHBIX M IIBETHBIX METAJUIOB. J{uaspamma cocmosnus
xkene3o — yruepoa. Cmans. Baussue yrneposa, J€TUpyOMIHUX
/ TEXHOJIOTMYECKUX NOOABOK M NpHUMecedl Ha CTPYKTypy U
cBoiicTBa cramu. OcoOEHHOCTH MapKHUPOBKH, TPeOOBaHUS K
COCTaBY, CTPYKType U CBOHCTBaM crajed. YTJIepOoaucCThie
KOHCTPYKIIMOHHBIE ~ CTaJl  OOBIKHOBEHHOTO  KadecTBa.
KoHCTpyKIIMOHHBIE ~ YIJIEPOAMCTBIE M JICTUPOBAHHEIC
KadeCcTBEHHbIE cTayid. VIHCTpyMeHTaJIbHbIE CTalH.

Yyeyn.  Kmaccuukammss W MapKHpoBKa  YYT'YHOB.
OcoberHocTH  (OPMHPOBAHUS  CTPYKTYpHl B  YyryHax.
[lpumenenne OenbIX, CepbIX, IOJOBHHYATBHIX, KOBKHX,
BBICOKOIIPOYHBIX ¥ CIICHHAIBHBIX YYT'YHOB. AMOMUHUL U €20
cnaaevl.  XUMHUUYECKUH  COCTaB, CBOMCTBA, IPUHIIMIIBI
KiaccuuKauyu 1 MapKUpOBKH MaTepHaJIOB.




10

OcHOBBI TEOpUHU u
TEXHOJIOTHH TEPMUYECKOH
00paboTKH.

CynHocTs M KiacCHU(UKAMS TEXHOJOTMYECKUX HPOLECCOB
TEPMHYECKOH, XHMHKO-TEPMHUUYECKOM, TepMOMEXaHUYECKON
00paboTKN 3aroToBOK W u3zenuil. da3oBble U CTPYKTYpHBIE
NpeBpallleHuss B MaTepuasnax npu obpabotke. BnmsHue Ha
cBoiictBa.  Omepamuu  TepMHYECKOH  00paboTKM B
TEXHOJIOTUYECKOM  MPOLecCe  H3TOTOBJICHHMS  3arOTOBKH,
JeTald WM KOHCTPYKIHH.

OcCHOBBI
MaTepuania W
YIPOYHEHUS
MaIlH

BBEIOOpaA
MeToAa
JeTranen

Meroandeckne OCHOBBI BBIOOpa MaTephaga W METOJIOB
YIPOYHEHHS JAeTaiedl MamuH. BeIOOp KOHCTPYKIMOHHBIX |
HHCTPYMEHTAIBHBIX ~ MaTepHaloB s HeTaneil W paboumx
OpraHoB MaIIH o KOMIUICKCHBIM KPUTEPUAM
JIONITOBEYHOCTH U HAJIC)KHOCTH. BUIIBI, KATETOPHH, COCTOSTHHE
MOCTAaBKH, THUIOPa3Mephl MPOIYKIUH. BiusHUE TEXHOIOTUH
dbopMooOpa3oBaHusl ~ Ha  TIOKa3aTelld  MEXaHUYECKHX,
TEXHOJIOTHYECKHUX " IKCIUTyaTAHOHHBIX CBOMCTB
MAaTepHAOB.

Jlabopamopnulil npakmukym
dopma 00ydeHus - ouHas

HaumenoBanue paznena
TUCTIMTIITNHBI (MOJTYIIS)

Tema u coneprkanue 1a00paTopHO pabOTHI

Kon-Bo
akag.
4acoB

CocraB, cTpoeHue,
CTPYKTypa, CBOMCTBA,
KJIACCU(UKAIUSL
MaTepHaIoB

HcnpiTanue maTepuaaoB Ha TBEPAOCTb

HcnpiThIBalOTCA KOJJIEKLIUU MATEPHAIOB Pa3IMYHOTO COCTaBa
HWHJICHTHPOBAaHUEM meronamu bpunenns u  Poksenna.
Hccnenyer BIusiHUS cOCTaBa Ha XapaKTEPUCTUKU TBEPAOCTH
Marepuana. BrimosnHseTcs paHXKUPOBaHUWE MAaTEpUAIOB IO
TBepAocTU. M3ydaroTcss Koppessluy IPOYHOCTH U TBEPAOCTH
MaTepHalIoB.

HcnbiTanue MmaTeprasoB IIPU CTATUYECKOM HarpyKEHHUHU.

Ilo pesympTaTaM MPOBOJUMOIO HCHBITaHUS O0Opa3loOB Ha
Ppa3pbIBHOM MalluHe OIPENEIIAI0TCA CTaHJAapTHBIE
XapaKTEPUCTUKU IPOYHOCTU U ILIACTUYHOCTH MAaTEPHAJIOB;
H3Yy4aroTCs KPUTEPUHU OLICHKHU KOHCTPYKLIMOHHBIX
MaTepHUaJIOB.

HcnpiTanue marepuanoB NpU JAUHAMUYECKOM HarpyKeHHU.
[IpoBomuTCs HCIBITaHIE 00Pa3IOB HA MasSTHHKOBOM KOIIPE C
aHAIM30M XapaKTePHCTUK BI3KOCTH M PaOOTHI pa3pyIICHHS
MaTepHaoB,; 000CHOBBIBAIOTCS KpUTEpUH BEIOOpa
KOHCTPYKLHMOHHBIX MaTE€pHaJIOB 10 Pe3yJIbTaTaM CepUaIbHBIX
HUCITBITAHUM.

CtpoeHue u CBOWCTBA
YCPHBIX U IBETHBIX
METaJLJIOB.

MUKpOCKOIIMYECKUI aHAIU3 CTaJICH.

MerogoM  MeTamnorpaduueckoro aHaiu3a HCCIEAYeTCs
CTPYKTypa  YIIEpPOAMCTBIX CTajgeil  pa3sHOrO  COCTaBa.
OmpepnensieTcst  Kiacc, Mapka, CBOMCTBA W Ha3HAYCHUE
MaTepuaa.

MukpocKonMuecKnii aHaJIu3 YyT'yHOB.

Ha ocHoBaHWHM pe3ysibTaTOB MeTaUIOTpa(pUyIecKoro aHaim3a
CTPYKTYpbl JaeTcsi OLIEHKa  CBOMCTB pa3jMuYHbIX BUIOB
yyryHoB. Ormpenensiercs KJIacC, Mapka, CBOWCTBa H
Ha3HA4YeHUE MaTepuaa.

OcHOBBI TEOpun u
TEXHOJIOTUM TEPMHUUECKOMN
00paboTKH.

W3y4yeHne TeXHOIOTHH TEPMUYECKON 0OPaOOTKH CTaleil.
OOocHOBaHME TMapaMeTpoB M  HCCIEAOBAaHWE  BIMSIHUS
TEXHOJOTMM HOpPMalM3allM{, 3aKkalkiu M OTIycKa Ha
CTPYKTYPY u CBOIicTBa KOHCTPYKIIMOHHBIX u
HHCTPYMEHTAJIBHBIX CTaJIeH.

dopma 00yUdeHUsT — OUHO-3a0UHAS

[ Ne |

HaumenoBanue pasaciia

| Tema u conep:kanue 1a00paTopHOH paboTHI

| Kon-Bo |
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/1

JUCTIMILITUHBI (MOJTYJIS)

akaj.
4acoB

CocraB, cTpocHHE,
CTPYKTypa, CBOMCTBA,
KJIACCU(UKAIUSL
MaTepHaIoB

HcnpiTanne MaTepuazoB HAa TBEPAOCTb.
HcnbITEIBatOTCSA KOJUICKIIMM MAaTEPHAIOB PAa3JINIHOTO COCTaBa
meronamu bpunennsa,u Poksenna. M3yuatorcst koppensuuu
MIPOYHOCTHU M TBEPIOCTH MaTEPUaJIOB.

HcnplTaHne MaTepHanoB HPH CTATUYECKOM HArpyXECHHUH.
[To pe3ynbpraTaMm NpOBOJMMOTO HCHBITAHMS 00pa3IOB Ha
Pa3phIBHOM MalllMHE OINpPEIEIIFOTCS CTaHapTHBIE
XapaKTEePUCTUKHU MTPOYHOCTH ¥ TUIACTUYHOCTH MaTepHalOB;
N3y4aroTCsl KPUTEPUH OLIEHKH KOHCTPYKIIMOHHBIX
MaTEepHaJIOB.

HcnpiTanye MaTepuanoB HpU JUHAMHYECKOM Harpy>KeHHH.
[IpoBoanTcs McnbITaHue 00Pa3LOB HA MAasTHUKOBOM KOIIPE C
aHAIN30M XapaKTePHCTHK BSA3KOCTH M pabOThI pa3pyIICHUS
MaTepHasoB; 000CHOBBIBAIOTCS KPUTEPHUH BEIOOpa
KOHCTPYKIMOHHBIX MAaTEpPHAJIOB 110 PE3yJIbTaTaM CEPUATbHBIX
HCIBITAHUH.

Crpoenue u cBOKWCTBa
YCPHBIX U IIBCTHBIX
METaJUIOB.

MuKpOoCKONIMYECKUN aHAJIU3 CTaJIEH.
Metonom MeTamorpaguIeckoro aHanu3a ueciaeayeTcs
CTPYKTYpa YIJIEpOJAMUCTBIX CTalell pa3HOro cocTasa.
Omnpepnensiercst Kinacc, Mapka, CBOIicTBa U Ha3HaUCHUE
MaTepuaa.

MUKpOCKOTIMUECKUI aHaIN3 YyT'yHOB.
Ha ocHOBaHMM pe3yIbTaTOB METaUIOrpaIecKoro aHaim3a
CTPYKTYpHbI 1a€TCs OLIEHKa CBOMCTB Pa3jiW4YHbIX BUJIOB
yyryHoB. Onpenensercs Kjacc, Mapka, CBOHCTBA U
Ha3HaYeHUE MaTepuaa.

OCHOBBI TEOPUHU

)54

TEXHOJIOTUH TEPMHUYECKOU

00paboTKH.

W3ydenne TeXHOIOTHH TEPMUIECKOI 00pabOTKH CTaiei.
HccnenoBanne BIUSHUS TEXHOJIOTUH HOPMAJIN3AINH, 3aKAJIKA
1 OTITyCKa Ha CTPYKTYPY U CBOMCTBAa KOHCTPYKIIMOHHBIX
WHCTPYMEHTAIBHBIX CTaJEeH.

®dopma 00yueHust — 3a09Has

Haumenosanue paszzuena
JTUCIMITIINHBI (MO/YJISA)

Tema u conepxanue 1a00paToOpHO pabOTEI

Koin-Bo
aKajm.
4acoB

CocraB, CcTpocHHUE,
CTpPYKTypa, CBOICTBA, CU
KJIACCU(UKAIUSL
MaTepHaIoB

HcnbiTanue MmaTepranoB Ha TBEPLOCTD.
HcnbIThIBatOTCA KOJUIEKLIMA MAaTEPUAJIOB Pa3JIMYHOIO COCTaBa
Mmeronamu bpunesuist u Pokseiuia. M3ydaroTcs koppensinuu
NPOYHOCTHU M TBEPAOCTH MATEPUAJIOB.

UcnbiTaHne MaTepuaioB MpPU CTATUYECKOM HarpyXeHUU.
ITo pe3ynbpTataM MpPOBOAMMOTO UCTIBITAHUS 00PA3IOB Ha
Pa3pbIBHOM MaIIMHE OIpPENEISIOTCS CTaHIaPTHbIE
XapaKTEPUCTUKU MPOYHOCTH U IJJACTUYHOCTH MAaTEPHUAJIOB;
HU3Yy4ar0TCsl KpUTEPUU OLIEHKH KOHCTPYKIIMOHHBIX
MaTepHasoB.

HcnbiTanue MaTepuaioB NOpU JUHAMHUYECKOM Harpy>KeHHUH.
[IpoBoauTCs UCTIBITAHKE O0PA3IOB HA MasTHHKOBOM KOIIpE C
AHAJIM30M XapPaKTePUCTUK BSI3KOCTH U PabOTHI pa3pyIICHUs
MaTepuaioB; 000CHOBBIBAIOTCS KPUTEPUH BBIOOpA
KOHCTPYKIIMOHHBIX MaTEPHAJIOB 110 PE3YJIbTATaM CEPUATIbHBIX
HUCIBITAHUH.

CtpoeHue u CBOWCTBA
YEPHBIX U [IBETHBIX
METaJLJIOB.

MUKpOCKONIMYECKUHN aHAJIN3 CTaJIEH.
Metog0M MeTamorpa(uieckoro aHaiu3a ucciaeayeTcs
CTPYKTYpa YIJIE€pOIMCTBIX CTaseil pa3HOro COCTaBa.
Ompepnensiercst Kiacc, Mapka, CBOIICTBa U Ha3HAUCHHE
MaTepuana.

Mukpockonu4eckuil aHaIu3 4YyTyHOB.
Ha ocHOBaHMM pe3yIpTaTOB METaUIOrpaMIecKoro aHanm3a
CTPYKTYPBI JA€TCsl OLIEHKA CBOMCTB Pa3IUYHBIX BUJOB
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yyryHoB. OnpenensieTcss Kjacc, Mapka, CBOUCTBA U
Ha3HaueHHe MaTepuaa.

OcHOBBI Teopuun u
TEXHOJOTHUM TEPMHUYECKOMN
00paboTKH.

W3yyeHne TeXHOIOTHH TEPMUYECKON 00pabOTKH CTaeil.
HccnenoBanue BAMSAHUSA TEXHOJIOTMH HOPMaIHU3alluH, 3aKaJIKU
U OTIIyCKa Ha CTPYKTYpPY U CBOMCTBA KOHCTPYKI[MOHHBIX U
WHCTPYMEHTAIBHBIX CTaJICH.

5.3. Ilepeuenv npaxmuueckux 3ausamutl
dopma 00yyeHust — OyHas

HaumenoBanue pasznena
JTUCTIMTIITMHBI (MOJTYIIS)

Tema u COACPIKAHUEC 3aHATUA

Kon-Bo
akaj.
4acoB

CocraB, cTpoeHHue,
CTPYKTYpa, CBOUCTBA,
KJIAaCCH(UKAITHSI
MaTepraioB

ITocTpoenne nuarpaMMbl COCTOSTHHS CIIJIABOB THIA TBEPIBII
pacTBop.

JlmarpaMma cOCTOSTHHS CIIAaBOB TBEPABIX PaCTBOPOB C
HEOI'paHMYEHHOI pacTBOPUMOCTBIO CTPOUTCS Ha IPUMEpe
CHCTEMBI Me/Ib-HHUKeNlb. B CBOeM MOCTPOEHUH CTYIEHTHI
OINUPAIOTCsl Ha MOJIENbHBIE CPEACTBA, a Pe3yNIbTaThl OepyT U3
6a3 TaHHBIX peaNbHBIX 3KCIIEPUMEHTOB. [IpH conocTapneHnn
JUarpaMMBbl COCTOSIHUS M AMAarpaMMBI COCTaB - CBOHCTBO
MPOM3BOIUTCS BHIOOp CIUIaBa KOHCTPYKIIMOHHOTO /
() yHKIIMOHAJIBHOTO Ha3HAUCHHS.

[TocTpoeHHe qUarpaMMbI COCTOSHUS CILIABOB C IBTEKTHUKOM.
JmarpaMMa COCTOSIHHS CIUIABOB TBEPBIX PACTBOPOB C
OrpaHMYCHHOH PACTBOPUMOCTBIO M IBTEKTHKOH CTPOUTCS Ha
IpHMepe CHCTEMBI CBHHEL-0JIOBO. B cBOeM mocTpoeHUH
CTYICHTHI ONTUPAIOTCS HA MOJEIBHBIE CPEICTBA, a Pe3YJIbTAThI
6epyT u3 0a3 JaHHBIX peasIbHBIX AKCIEPUMEHTOB. [Ipu
COTIOCTABJICHUU AUAarpaMMbl COCTOAHHUA U AarpaMmMbl COCTaB
- CBOWCTBO MPOM3BOJIUTCS BHIOOP CIUIAaBA TEXHOJIOTHYECKOTO/
KOHCTPYKIIMOHHOTO Ha3HaueHUs (IPUIION, aHTU(PPUKIIHOHHBIE
Marepuaibl). 3HaKOMCTBO C KilacCH(HUKaLUe CIIaBOB 110
COCTaBy, HA3HAYECHUIO, TE€XHOJIOTHH (hopMo0oOpa3zoBaHus,
YIIPOYHEHHSI.

CtpoeHue 1 cBOMCTBa
MaTepHajoB Ha OCHOBE
YEPHBIX U IIBETHBIX
METaJUIOB.

AHanu3 CTpyKTypooOpa3oBaHUs CIIJIABOB I10 AHarpaMmme
COCTOSIHHSI CHCTEMBI JKEJIE30-yTIICPO/I.

Omnpenensrorcsi KOMIIOHEHTSHI, (a3bl, CTPYKTypHBIE
COCTABJISIOLINE TIPH CTAOMIBHOM M METACTAOMIEHOM
PaBHOBECHH CHCTEMBI. HarmsiiHo 1eMOHCTpupyeTcst BIUsSHIE
cocTaBa M TEMIIEPaTyphl Ha CTPYKTYPY M CBOMCTBA CIIJIABOB.
BeimonHsieTcst kiaccuuKanys CruiaBoB O COCTaBYy,
CTPYKTYpE, TEXHOJOTHH (HOpMOOOpa30BaAHUS U YIIPOUHEHHUSL.
OmnpeneneHns CTPYKTYPhl MaTepHAJIOB 10 3aJaHHIO.

OcHOBBI TEOpUHU "
TEXHOJIOTHH TEPMUYECKOH
00paboTKH.

Omnpenenenne anaMeTpa JETalH 110 OKa3aTesIM
MIPOKAJIMBAEMOCTH CILIABOB.

Ha ocHOBaHMM 3KCTIIEPHMEHTAIBHBIX U CIIPABOYHBIX JAHHBIX
BBINOJIHAETCS NOCTPOCHHUE TIEPBUUHBIX M10JIOC
MPOKAJIMBAEMOCTH JUIsl CTaJeH pa3HbIX MapoK.
Ilo 3ajaHHOMY YPOBHIO NPOKaIMBAEMOCTH HA MAPTEHCUTHYIO
U MOJIyMAapTEHCUTHYIO CTPYKTYPBl 110 HOMOIpaMMe
OTIPEIEISAIOTCS] KPpUTHUECKHE ANaMETPhl PA3INYHBIX THIIOB
Jetaneil. OnpeneneHue KpUTHUECKOTO JUaMeTpa AeTaneid,
M3TOTOBJICHHBIX M3 CTAIM B COOTBETCTBHH C 3aJIaHHEM.

Hemetannnueckue u
KOMIIO3UIIHOHHBIE
MaTepHuabl.

Cocras, cTpoeHHe, CBOWCTBA KOHCTPYKIIMOHHBIX IJIACTMACC.
Nnentudukanus HeMeTaJUIMIECKAX MaTepPUalioB, BEIOOpa
XapaKTePUCTUK (PU3NKO-MEXAHNIECKUX, TEXHOJIOTHUECKUX H
9KCIUTyaTaI[MOHHBIX MaTepHUajOB HA OCHOBE TEPMO- H
PEaKTOIIaCTOB, BEIOOP aHAJIOTOB METAJIMYECKUX
MaTepHUaJIOB C UCIOJIb30BAHUEM COBPEMEHHBIX
HHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.
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5 | OcHoBBI BbIOOpa | Metonosorus BEIOOpAa MaTEPHAIOB U METOJ0B YIPOIHEHHUS 2
MaTepHaHa u METOHa JUIA ,ueTaneﬁ u pa6oq1/1x OpraHoB MallrH.
YIPOYHEHHS nerasieii | Ha THIOBBIX pUMEpax paccMaTpHBACTCs
MAIINH MIOCJIE/IOBATENILHOCTD BBHITIOJIHEHUSI CAMOCTOSITEIEHOTO
JoMarrHero 3aaanus «O0ocHOBaHME BBIOOpa MaTepHala u
TEXHOJIOTHH TepMOOOpabOTKH JeTaru MaIuH /
MHCTPYMEHTa.
dopma 00y4eHHs] — OUHO-3a04Hasl.
Kon-Bo
Ne HaumenoBanue paszaena
Tema u conepkaHue 3aHATUA akasj.
n/n JUCLMITIINHBI (MOAYJIA)
JacoB
1 CocraB, cTpoeHwue, ITocTpoenne nuarpaMMbl COCTOSIHHS CILUIABOB € 3BTEKTHKOIA. 4
CTPYKTYpa, CBOICTBA, JluarpaMma cOCTOSTHHSI CIUIaBOB TBEPABIX PACTBOPOB C
KI1accHUKALIS OTpaHUYEHHOI PaCTBOPUMOCTBIO M 3BTEKTHKOM CTPOUTCS Ha
MaTepHasoB IpUMepe CUCTEMBI CBHHEI-0J10B0. B cBOeM moctpoeHnu
CTYACHTHI OTIUPAIOTCS Ha MOJICJIBHBIE CPE/ICTBA, & PE3YJIbTaThI
6epyT u3 0a3 JaHHBIX peasIbHBIX AKCIEPUMEHTOB. [Ipu
COTIOCTaBJICHUH TUArpaMMBbl COCTOSIHUS M JUarpaMMBbl COCTaB
- CBOHCTBO HPOU3BOJUTCS BBHIOOP CIUIAaBAa TEXHOJIOTHIECKOTO/
KOHCTPYKIIMOHHOTO Ha3HAa4YeHUs (IPHUITON, aHTU(PUKIIOHHBIC
Marepuainsl). 3HaKOMCTBO C KIacCH(HKaINeH CIIaBOB 11O
COCTaBY, HA3HAUEHHIO, TEXHOJIOTHH (OpPMOOOpa3oBaHus,
YIIPOYHEHUSI.
2 CrpoeHue u cBoiicTBa AHanum3 CTpyKTypooOpa3oBaHHs CILIABOB IO JHarpaMMe 2
MaTepHUaIoB Ha OCHOBE COCTOSTHHSI CHCTEMBI JKEJIE30-yTIIepO]
YePHBIX H [BETHBIX Omnpenenstorcs KOMIIOHEHTHI, (a3bl, CTPYKTypHBIE
METAIIIOB. COCTABJISIOLINE IIPH CTAOMIBHOM M METAaCTaOUIEHOM
paBHOBeCHM cHCTeMBbl. HarnsaqHo 1eMOHCTpUpyeTcs BIMSIHUE
cocTaBa M TEMIIEPaTyphl Ha CTPYKTYPY U CBOMCTBA CIIJIABOB.
BeimonssieTcst kiaccuuKanys CIuiaBoB O COCTaBYy,
CTPYKTYpE, TEXHOJOTHUH (HOPpMOOOPa30BAHMS U YIIPOUHEHHUSL.
OrnpeneneHus CTPYKTypbl MaTepuaios 1o 3aaanuto PT'P.
3 | OcHoBEI TEOpUHU 51 OmnpeneneHne anaMeTpa JETaIH 110 TOKa3aTeIsIM 4
TEXHOJIOTUU TepMquCKOﬁ MPOKAJINBACMOCTH CILJIABOB.
06paGoTKHL. Ha ocHOBaHMM SKCIIEPHMEHTANIBHBIX M CTIIPABOYHBIX JAHHBIX
BBITIOJTHSAETCS IIOCTPOSHUE MEPBUYHBIX T10JIOC
MPOKAJIMBAEMOCTH JUIS CTAJICH Pa3HbIX MapoK.
ITo 3amaHHOMY YPOBHIO NPOKaJIMBAEMOCTH HA MAPTCHCUTHYIO
Y MOJIyMapTeHCUTHYIO CTPYKTYPBI 110 HOMOTpaMMme
OTIPEJICIISIOTCS] KPUTHUECKHE AMaMETPhl Pa3JINYHBIX THIIOB
netaneid. OnpesenieHne KpUTHUECKOTO JUaMeTpa JIeTaneu,
M3TOTOBJICHHBIX M3 CTAJIM B COOTBETCTBHH C 3aJIaHHEM.
4 | Hemeramnmnueckue u | Cocras, cTpoeHHe, CBOMCTBA KOHCTPYKIIMOHHBIX IJIACTMACC. 2
KOMIIO3ULIMOHHBIE HUcnonp3oBanue COBPEMEHHBIX I/IH(bOpMaHI/IOHHO-
MaTepHaJIbl. KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH JUIsl XapaKTePUCTHKA
3aJ]aHHBIX MaTepPHaJIoOB, BEIOOP aHAJIOTOB METAJUINYECKUX
Mmarepuainos. [IpumeHeHre HHOOPMALMOHHBIX PECYPCOB LIS
WIeHTH(UKALMY HEMETAJUINYECKHX MaTEpPHaIOB.
5 | OcHoBbI BbIOOpa | MeTonos0rus BEIOOpAa MaTEPHAIOB U METOJIOB YIPOYHEHMS 2
MaTepuala M MeToja JUIsL ieTaned 1 paboyux opraHoB MallvH.
YIPOUYHEHHS neraneii | Ha THIOBEIX IPUMEpaX PACCMATPHBACTCS
P — MOCTIEI0BATENEHOCTD BBIITOJTHEHNS CAMOCTOSATEIILHOTO
JoMarrHero 3amanus «O0ocHOBaHME BRIOOPA MaTepHaia u
TEXHOJIOTHH TepMOOOpabOTKH JeTaIy MaIuH /
HHCTPYMEHTAY.
5.4, prnnoebze KOHCYy1bmayuu no Kypcoeovim pa60maM/Kpr06blM npoekmam

(npu HanuuULU 8b10ENIeHHBIX YACO8 KOHMAKMHOU pabomul 8 yueOHOM niane)
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['pynmnoBbie KOHCYIBTALUMH 110 KypCOBBIM PabOTaM/KypCOBBIM MPOEKTaM HE MPETYCMOTPEHBI.

5.5.

Camocmosmenvras paboma
®dopma 00yyeHust — OyHas

HaumenoBanue paszaena
JUCLMITIINHBI (MOAYJIA)

Coneprxanne paboThI

Kon-Bo
akajs.
4acoB

CocraB, cTpoeHue,
CBOICTBa, KiaccU(UKaIus
MaTepHajIOB.

AmnHanu3 $ha30BoOro COCTaBa M CTPYKTYPHI CIUIAaBOB Ha OCHOBE
MeH, TUTaHa U aJIIOMUHMSA [0 JUarpaMMaM COCTOSIHUS.
3akoHOMEpHOCTH ()OPMHUPOBAHUS CTPYKTYPHI JIUTHIX,
JedopMupyeMbIX, aMOP(HBIX U MOPOLIKOBBIX MaTepUAJIOB.

12

CrtpoeHue u CBOMCTBa
YEPHBIX U [IBETHBIX
METAJIOB.

W3y4yenue TpeOOBaHMT HOPMaTHBHOM JOKYMEHTAIMH Ha
U3JIeIMsl U3 YIIIEPOJUCTON U JIETMPOBAHHOU cTanu. M3yuenue
COCTaBa, CTPYKTYPBI U CBOMCTB CTAJIU: PECCOPHO-NIPYKUHHOI,
BBICOKOI 00pa0aThIBAEMOCTH PE3aHHEM, HHU3KOJIECTHPOBAHHON
JUTS CBApHBIX KOHCTPYKIIHHA, aTMOC(EPOCTOUKOA,
TEIUIOCTOMKOH, ykaponpouroii. COop HaHHBIX IO CIUIaBaM Ha
OCHOBE XK€Ile3a B COOTBETCTBUE C 3aJaHueM. M3ydueHne
0CcO0OCHHOCTH (POPMUPOBAHUS CTPYKTYPBI TUTCHHBIX,
nedopMIpyeMbIX 1 KOMIIO3UTHBIX (IOPOIIKOBEIX) HAa OCHOBE
AIIOMHHUS, MeU 1 TuTaHa. COOp NaHHBIX IO CIIaBaM
I[BETHBIX METAJJIOB B COOTBETCTBHHU C 3aaHUEM .
AHTHpUKIMOHHBIE MaTepraibl. [Ipunon.

24

OcCHOBEHI TEOpPUHU U
TEXHOJIOTMH TEPMUYECKOMN
00paboTku

W3ydenue BIUsAHUSA CTPYKTYPhl 30HbI TEPMUYECKOTO BIUSHUSL
Ha CBOMCTBa CBapHBIX coeanHeHuil. Ananu3 CC-o0pa3Hoii
JarpaMMBl IS 3aIaHHO# Mapku ctaiu. OnpeneneHue
KPUTHYECKOH CKOpOCTH 3aKanku. OnperneneHne Mecra
TEPMUYECKOH 00PabOTKU B TEXHOJIOTHYECKOM IIPOLEcce
M3TOTOBJICHHUS 3aTOTOBKHW/IeTa)M, napaMeTpoB pexuma TO.
BEIOOp 000OPYIOBAHHS.

Oco0eHHOCTH (POPMHPOBAHUS CBApPHOTO COCTUHEHUS.
CBolicTBa 1IBa ¥ OKOJIOIIOBHOM 30HBI. M3yueHue BInsHUS
CTPYKTYPHI 30HBI TEPMUUECKOTO BIUSHUSI Ha CBOWCTBA
COCIUHECHUM.

14

Hemeramnueckue u
KOMITO3UIIHOHHBIE
MaTepuabl.

TpeboBaHusi K BBHIOOPY M HCIOJB30BAHHUIO TOJTMMEPHBIX U
KOMITO3UITUOHHBIX MaTepuaioB IMpu HpOI/I3BO,E[CTBe/
PEMOHTE TPAHCIIOPTHO-TEXHOJOTHYCSCKHX CPEICTB.
Oco0EeHHOCTH CTPOEHUS M CBOMCTBA TIACTMACC, TE€PMETHKOB,
KJICCB, 3allIMTHBIX HOKpI:ITPIﬁ. KOMHO?;PIHI/IOHHI)I@ MaTtepuralibl
C 3aJITaHHBIMH XaPAKTEPUCTUKAMHU MPOYHOCTH, YIPYTOCTH,
IUTACTHYHOCTH, BS3KOCTH, H3HOCOCTOMKOCTH, KOPPO3UOHHOU
cToiikocTu. TBepIbie CIUIaBBl U CBEPXTBEPIBIC
HHCTPYMEHTAJbHBIC MaTepualbl. JJuCIIepCHO-YIIPOYHEHHEIC,
BOJIOKHHCTBIC, THOPHUIHBIC MaTEPHAIBI Ha METAJNTHYCCKON U
HeMeTauTnaeckoi ocHoBe. COOp TaHHBIX IS 3aMCHBI
3aJaHHON MapKH MaTepHalia B COOTBETCTBHU C 3aaHUEM
PT'P.

14

OcHOBEHI BEIOOpA
MaTepurana U METOJ0B
YIOPOYHEHUS AeTanel
MaIITiH.

Vcnonp30BaHne COBPEMEHHBIX HH()OPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI JIJIsl BHIOOpA aHAIOTOB
YKa3aHHbBIX B 33JaHUH B MATEPHAJIOB.

ITpumenenre nHGOPMAIIMOHHBIX PECYPCOB ISl BEHIOOpA BUIA
Y COCTOSTHHSI [TOCTABKY METAJUIONPOAYKIUU B COOTBETCTBUE C
TeMol 3amaHus «OO0OCHOBaHHWE BEIOOpA MaTepHana u
TEXHOJIOTHH TePMOOOPAOOTKH JETaIH MAIIUH /
HHCTPYMCHTA.

16

dopma 00yUdeHUsT — OUHO-3A0YHAS

[ Mo |

HaumeHoBanue pasznena

Coneprxaane paboThl

| Kon-Bo |
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/1

JUCTIMILITUHBI (MOJTYJIS)

akaj.
4acoB

CocraB, cTpoeHwue,
CBOMCTBA, IPUHIIUIIBI
KJTACCH(UKAITHSI
MaTepHaJIOB.

Amnanu3 ($a30BOT0 COCTaBa U CTPYKTYPHI CIIaBOB IO
muarpaMmmam coctossHus. OcobeHHOCTH (hopMUpOBaHUS
CTPYKTYPBI JIUTHIX, AePOPMHPYEMBIX, aMOP(PHBIX U
MOPOLIKOBBIX MaTepHaIIOB.

18

CtpoeHue u CBOMCTBA
YEPHBIX U [IBETHBIX
METaJLJIOB,

Wzyuenne TpeOOBaHNI HOPMATUBHOW JOKYMEHTAIIMH Ha
W3JEIMSI U3 YITIEPOJUCTON M JIETMPOBaHHOMU cTanu. M3yuenue
COCTaBa, CTPYKTYPbI U CBOMCTB CTAJIU: PECCOPHO-TIPYKUHHOIM,
BBICOKOI1 00pa0aThIBAEMOCTH Pe3aHHEM, HH3KOJIETHPOBAHHON
JUISl CBapPHBIX KOHCTPYKINUH, aTMOC(HEpOCTOHKOH,
TEIIOCTOMKOH, skaponpouHoii. COOp NaHHBIX IO cIulaBaM Ha
OCHOBE XeJle3a B COOTBETCTBUE C 3aJjaHueM. 3ydyeHue
0CcOOCHHOCTH (POPMUPOBAHUS CTPYKTYPHI JIUTCHHBIX,
nedopMUpyeMbIX 1 KOMITO3UTHBIX (IIOPOIIKOBBEIX) Ha OCHOBE
ITIOMHHUS, Mei 1 TuTaHa. COOp IaHHBIX MO CIIJIaBaM Ha
OCHOBE [IBETHBIX METAJIOB B COOTBETCTBUH C 3aJ[aHUEM.
AnTtndpukironssle Marepruanbl. CocTaB M CBOMCTBA MPUIIOS.

24

OCHOBBI TEOPHH U
TEXHOJIOTMM TEPMUYECKOU
00paboTKu

Amnammz CC-00pa3Ho#l muarpaMMBbl T 3a0aHHOW B MapKu
cranmu. OnpeneneHne KPUTHISCKOH CKOPOCTH 3aKaIIKH.
OmnpeneneHne MecTa TepMHUYECKOil 00paboTKu B
TEXHOJIOTHYECKOM IMPOIECCE U3TOTOBIIEHUS 3aTOTOBKH
/neranu, mapameTpoB peXUMa, BEIOOpP 000pYIOBaHMUS.

Oco0eHHOCTH (POPMHUPOBAHUS CBAPHOTO COCTUHCHUS.
CBoiicTBa 111Ba U OKOJIOIIOBHOM 30HBI. V3ydeHne BIUSHUS
CTPYKTYPbI 30HbI TEPMHUUYECKOTO BIIMSHUS Ha CBOWCTBA
COCIUHEHU.

18

Hemeramnnueckue u
KOMITO3UIIMOHHBIE
MaTepHuabl.

TpeboBanusi K BBHIOOPY U HUCIOJNB30BAHHIO TOJMMEPHBIX H
KOMIIO3UITHOHHBIX MaTepUaJIOB TPU TPOU3BOJCTBE/
PEMOHTE TPaHCIIOPTHO-TEXHOJIOTHYECKIX CPEICTB.
OCOOCHHOCTH CTPOSHUSI M CBOMCTBA ITaCTMACC, TEPMETHKOB,
KJICEB, 3aIIUTHBIX MTOKPHITHH. KOMIIO3UITMOHHBIE MaTepUATBI
C 33/IaHHBIMH XapaKTEPUCTHKAMHU IIPOYHOCTH, YIIPYTOCTH,
TUTACTHYHOCTH, BS3KOCTH, H3HOCOCTOWKOCTH, KOPPO3UOHHON
cTOMKOCTHU. JIUCTIEPCHO-YIIPOYHECHHBIC, BOJIOKHUCTHIC,
rUOpHUIHbIE MaTePUAIIBI HA METAJUTHIECKON U
HEMETaJUTHYECKOM OCHOBE. TBep/Ible CIIaBbI  CBEPXTBEP/IbIC
HHCTPYMEHTaJIbHbBIC MaTepralibl. COOp JaHHBIX IS 3aMEHBI
3aJJaHHON MapKH MaTepHalia B COOTBETCTBUHU C 3aIaHUCM.

18

OcHOBHI BBIOOpa
MaTepHaja U METOJ0B
YIOPOYHEHUS AeTAICH
MaIliH.

Hcnonp3oBanne 6a3 JaHHBIX AJIS BBIOOPA aHAJIOTOB
3ananHbIX B PI'P Mapok marepuaios.

[Mpumenenne MHGOPMALMOHHBIX PECYPCOB Ul BBIOOpa BUAa
W COCTOSTHHS TIOCTaBKH METAJUIONIPOAYKIINH B COOTBETCTBHE C
Temoii 3ananus  «OOOCHOBaHUE BBIOOpA MaTepHaia U
TEXHOJIOTUH TEPMOOOPaOOTKH JIeTaIn MaIluH /
MHCTPYMEHTa.

18

dopma 00yueHust — 3a09Has

Haumenoanue pasznena
JTUCTIMITIIMHBI (MOJIYJIS)

Conepxanne paboTbl

Komi-Bo
aKas.
qacoB

CocraB, cTpoeHwue,
CBOIMCTBA, IPUHLIUIIBI
KJaccupuKams
MaTepHaJIOB.

AHanmu3 $a3zoBOro coCTaBa M CTPYKTYPHI CILUIABOB TIO
JuarpaMmmam COCTOSHUA )IBOﬁHI)IX CHUCTEM Ha IPUMEPEC
JuarpaMmbl COCTOAHHA CIIABOB TBEPJBIX paCTBOPOB C
HeOFpaHquHHOﬁ PaCcTBOPUMOCTBIO U JUArpaMMbl COCTOSTHUA
CILUIaBOB TBEPJIBIX PACTBOPOB C OTPaHUYCHHOU
PacTBOPUMOCTBIO W 3BTEKTHKOH. COIOCTaBIICHHE
JUarpaMMBbl COCTOSIHUS M JHArPaMM «COCTaB — CBOHCTBOY.
3HAKOMCTBO ¢ KiacCu(UKAIUEH CIIAaBOB MO COCTaRBY,
HA3HAUCHUIO, TEXHOJIOTUU (POPMOOOPA30OBaAHHUS, YIIPOUHCHHUS.
W3yuenne 3akoHOMEpHOCTEH (POPMHUPOBAHUS CTPYKTYPHI

24
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JIMTBIX, 1ePOPMUPYEMBIX, aMOP(HHBIX U TTOPOLIKOBBIX
MaTepHUaJIOB U U3AEIHH.

CrpoeHue u cBOWCTBa
YEepPHBIX U [IBETHBIX
METAJIOB.

W3y4arorcst KOMIIOHEHTHI, (a3bl, CTPYKTYPHBIE
COCTABJISIOLINE IIPH CTAOMIBHOM M METACTaOUIEHOM
PaBHOBECHH CHUCTEMBI Kene30-yriaepony». OreHnBaeTcs
BIIMSTHUE COCTaBa U TEMIIEPATypPhl Ha CTPYKTYPY M CBOMCTBA
CrIaBoB. BeimonHseTcs Knaccu(uKanys CIiaBoB MO COCTaBY,
CTPYKTYpE, TEXHOJIOTHH (POPMOOOpa30BaHHS M YIPOIHCHHUS.
OmnpeneneHus CTPyKTypbl MATEPUAIIOB 110 33aHUIO.
Wzyuenne TpeOOBaHMI HOPMATHBHOW JOKYMEHTAIIMH Ha
W3JEIMSI U3 YITIEPOJUCTON M JIETMPOBaHHOM cTanu. M3yuenue
COCTaBa, CTPYKTYPHI U CBOMCTB CTaIM: PECCOPHO-TIPYKUHHOIA,
BBICOKOI1 00pa0aThIBAEMOCTH Pe3aHHEM, HH3KOJIETHPOBaHHON
JUISl CBapPHBIX KOHCTPYKIHUH, aTMOC(HEpOCTOHKOH,
TEIIOCTOMKOH, skaponpouHoii. COOp NaHHBIX 1O CIuIaBaM Ha
OCHOBE XkeJle3a B COOTBETCTBUE C 3aJjaHueM. 3ydueHue
0CcO0EHHOCTH (POPMUPOBAHUS CTPYKTYPBI JIUTEHHBIX,
nedopMUpyeMbIX 1 KOMITO3UTHBIX (IOPOIIKOBEIX) HAa OCHOBE
ITIOMHHUS, Me 1 TuTaHa. COOp NaHHBIX IO CTIJIaBaM
I[BETHBIX METAJIJIOB B COOTBETCTBHH C 33aHUEM.
AHTH(PUKIHOHHBIE MaTepraibl. [pumon.

28

OCHOBBI TEOPHH U
TEXHOJIOTMH TEPMUYECKOU
00paboTKu

Amnanmmz CC-00pa3Hoii TuarpaMMEbl IPEBpaIICHIs ayCTEHUTA B
MapKH CTajH 1o 3a1aHnio. OnpeneneHne KpUTHIeCKOH
CKOPOCTH 3aKaJIKU CTAJIM U KPUTHUUECKOTO JHaMeTpa AeTaneil.
OnpezeneHue MecTa TEPMUYECKOi 00pabOTKH B
TEXHOJIOTHYECKOM IPOIeCcCe U3TOTOBICHUS
3aroTOBKHW//IeTany, napamerpoB pexuma TO. BIOOp
obopynoBanust. OcoOeHHOCTH (POPMHUPOBAHUSI CBAPHOTO
coenuHeHus. CBOMCTBA IIBa U OKOJIOIIOBHOI 30HBI. M3yueHue
BIIMSTHUS CTPYKTYPBI 30HBI TEPMHIECKOTO BIMSIHAS Ha
CBOICTBa COEUHEHHUIA.

24

Hemerammnueckue u
KOMITIO3MIITMOHHBIC
MaTepHralibl.

TpeboBaHust K BBEIOOPY M HCIIONB30BAHHUIO TOJIHMEPHBIX U
KOMITO3ULIMOHHBIX MaTepUaJIOB TIPU TPOU3BOJCTBE/
PEMOHTE TPAHCIOPTHO-TEXHOJIOTHUYECKUX CPEICTB.
OCOOCHHOCTH CTPOCHUS M CBOWCTBA IIaCTMACC, TEPMETHKOB,
KJIEEB, 3AIIUTHBIX MOKPHITUI. KOMIIO3UIIMOHHBIE MaTepHalIbl
C 3a/IaHHBIMU XapaKTEPUCTUKAMHU POYHOCTH, YIIPYTOCTH,
IJJACTUYHOCTH, BSI3KOCTH, HM3HOCOCTOMKOCTH, KOPPO3ZUOHHOU
croiikocTu. TBepble CIIJIaBbl U CBEPXTBEP/IbIE
WHCTPYMEHTAJIbHbIE MaTepualibl. J{UucrepcHO-ypoOYHEHHBIE,
BOJIOKHUCTBIC, THOPHIHBIE MaTEePHAIbl HA METAIIMUECKON 1
HeMeTauTnIeckoi ocHoBe. COOp MaHHBIX JJIS 3aMEHBI
3aJlaHHOM MapKu MaTepuaia B COOTBETCTBUU C TEMOM
JIOMAILHET 0 3aJaHusl.

24

OcHOBBI BBIOOpa
Marepuaja U METOJ0B
YOPOYHEHUS AeTAICH
MaIlliH.

Bribop KOHCTPYKLIHMOHHBIX u HMHCTPYMEHTAIbHBIX
MaTepuanoB Juisil JeTaneil M pabouyumx OpPraHoOB MaIIMH 10
KOMILIEKCHBIM KPUTEPUSM JOJITOBEUHOCTH U HAJIEXKHOCTH.
Bunel, kateropuu, COCTOSHUE IIOCTaBKH, THIIOpPa3MeEPhI
npoaykiuu. Brusgaue TtexHONMOrnu (opmMooOpa3oBaHUS U
TUNIOPa3MEpPOB TPONYKIMKA HA I[OKAa3aTeId MEXaHWYECKHX,
TEXHOJIOTHYECKUX " IKCIUTYaTaIlMOHHBIX CBOMCTB
MaTepuanos.

Vcnonp30BaHne COBPEMEHHBIX HH()OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI IPH BBITIOTHEHUH
caMoCTOATEeNbHOM paboThl cTynenTa «O00CcHOBaHME BEIOOPa
Marepualia i TEXHOJIOTHH TepMOOOPaOOTKH AETaIl MalyH /
HHCTPYMEHTay.

24

6. IlepeyeHb y4eOHO-METOAUYECKOT0 00eceYeH NS IJIS CAMOCTOSITEIbHOI PadoThI
00y4aroIMXCH M0 JUCUMILIMHE (MOTYJII0)
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[Iponiecc oOydeHus: GakanaBpoB IUCHUIUIMHE «MaTepuanioBelICHUE» HANpaBJICH  Ha
HOI[FOTOBKy 110 HpO(l)I/IJIIOZ HOI['béMHO-TpaHCHOpTHBIe, CTpOI/ITeHBHBIe, IIOpO)KHbIe MallIMHbI "
obopynoBanue. [loaToMy, HauMHas C MEPBOTO 3aHATHUSA CTYACHTY OOBSCHSIOT INMPAKTHUECKOE
3HAYCHHUE JUCIUIUIMHBI, 3HAKOMAT C MOPAIKOM €€ M3ydeHUs u TpeboBaHUsAMH Kadenpsl. s
CaMOCTOSITEIbHOW OCBOEHUS MPETyCMOTPEHHBIX MPOTPaMMOK pa3elioB MaTepUATIOBEIACHUS U
BBITIOJTHEHMSI JIOMAIITHETO 3a/IaHusl PEKOMEHIYIOTCS y4eOHbIE MaTepuaibl, YKa3aHHBIC B pa3jelie
8 paboueli mnporpammbl. Ilpum 53TOM mpenomaBaTelb OpraHW30BBIBAECT, MOTHBHPYET,
KOOPJIMHHUPYET U KOHTPOJIUPYET CAMOCTOSITENLHYIO pa0OTy CTYICHTA, HAMPABICHHYIO Ha
dbopmupoBanre 0a30BBIX MTPO(YECCHOHATLHBIX KOMIIETEHITUN B COOTBETCTBUU C TabuIeH 4.

7. ®OH/ OLIEHOUYHBIX CPEJCTB Il IPOBeeHNs POMEKYTOYHOM aTTeCTAIIUN

00y4aoIMXCH M0 JUCUMILINHE (MOTYJII0)

7.1. llepeuenv komnemenyuil ¢ yKazanuem 3manos ux oopmMuposanus 8 npoyecce 0C80eHUs
006pazosamenvHolU NPOSPaAMMbl

Kon Otanbl GOPMHPOBAHHS KOMIIETEHIHMH (pa3/iesibl TEOPETUUECKOr0 00yueHus )*
KOMIIETEHIIUH
10 LOC 1 2 3 4 5 6 7 8 9 |10 | 11 | 12 | 13 | 14
TIK-3 + + + +
ITK-8 + +
7.2. Onucanue nokazamenei u Kpumepues OYEHUBAHUL KOMNEMEHYUl HA pasiuiHbIX

amanax ux ¢0pMUp06aHM}l, onucarHue wKal OUeHU6AaAHUA

7.2.1.  Onucanue noxazamerneii u popm oyeHuUBaHUss KOMnemeHyuil

dopma OllEeHUBAHUS
° Texymuii KOHTPOJIb [IpomexxyTouHas .
= =
= [Tokazarenu aTTeCTarg g & S
5 OCBOEHUS 2 = E g
= o o s S5 585
5 Mox 12 |8 |8]|=z1E¢ =Esg .25 B|25¢C
E nokasarens | £ | g § 2455 g S 2 5 5 &); z |5 %E
=N
z ocBoeHus) |5 ~|E 2| 8 58 &% £ o E&Loo s 83| 28 ° ¢
2 2 S 2lEE & |8z & g = S &S| Sk
= O &5|lZ35 £ 943 g E geE| &5 0
o & s ElaH 3 5 " E 8
= B =S S|E §| = =8 =
1 2 3 4 | 5 6 7 8 9 10 11 12
[IK-3 | 31-1 + + + + + + +
31-2 + + + + + +
Vi-1 + + + +
vi-2 + ¥ T
Y1-3 + + + + + +
V14 + + + +
H1-2 + + + +
[1K-8 32 + + + +
v2-1 + + + +
Y2-2 + + +
H2 + + + +
UTOI'O + + | + + + + +
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Onucanue wkanvl u Kpumepues OYyeHUBaHUs Oas NPOEeOeHUs. NPOMENHCYMOUHOU

6 ¢opme Oxzamena/ Huggepenyuposannoco

[IpoBeneHmne NpoMeKyTOYHON aTTecTaluu o0yJaromuxcs B popme sk3aMmeHa y4eOHbBIM ILJITaHOM
HE MPESYyCMOTPEHO.
Onucanue wkanwl U Kpumepues oyeHUsauus O NPo8eOeHUs] NPOMENCYMOUHOU

7.2.3.

ammecmayuy  00yuAOWUXCSL N0 Oucyuniuxe (mooymo) 6 ¢opme 3awumol

pabomuvl/npoexma
KypcoBast pabota/mpoeKT y4eOHbIM IIIAHOM HE MPEyCMOTPEHA.

Onucanue wKamwl U Kpumepues oyeHusanus Oisi NPo8eoeHUs] NPOMENCYMOUHOU

ammecmayuy 00y4aWUxXcs o OUCYunIuHe (Mooyir) 6 popme 3avema

7.2.4.

Kypcosou

Kon OueHka
HOKa3aTC/Isd He 3aureno 3aureHo
OLICHUBaHUS
31-1 IIpoyHO OCBOMN TpaBWja CHCTEMAaTH3ALUH
MaTepuaoB, YTO MO3BOJISET HAa PAKTHKE
He JIOCTATOYHO OCBOMII npaBuia|CBOOOSHO CIPABIATHCS € HIACHTU(UKaIMeH n
cHCTeMaTH3allMl MaTepuaioB. He BBINONHII|HA3HAYEHUEM MATEPHANIOB
Ja00paTOPHBIX PadoOT. B COOTBETCTBHM C HUX COCTaBOM, KadyeCTBOM,
MapOYHEIM COPTAMEHTOM H BUAOM ITIOCTaBKH.
31-2 Teopetnueckoe coiep)KaHue Kypca,
HeoOXxoaumoe Uit 0OBSICHEHHUS
(hU3HNYECKOl CYIIHOCTH SIBICHUH, POUCKOMSAIIIX
. B METaUIMYECKUX Marepuajiax  MOJ
OtcyTrcTByer 0aza 3HaHWU JUIA TIONYYCHUS W .
BO3ICHCTBHEM  (aKTOPOB  TMPOW3BOJACTBA U
OOBSCHEHUS TPAKTUIECKUX 3a/1a4 B3aUMOCBS3H
. AKCIUTyaTalldy, OCBOSHO MOHOCTEI0. PackpriBaeT
cocTaBa, CTPYKTYpPbI H CBOWCTB MaTepHaa.
3aKOHOMEPHBIE  CBS3M  MEXAY  COCTaBOM,
CTPYKTYpOii, CBOICTBamH, TEXHOJOT el
MONMydeHHss ©  00pabOTKM  METaLTHYECKUX
KOHCTPYKIIMOHHBIX MAaTEPHAIIOB.
V11 HeoOxoauMmele MpakTHYECKHE KOMIIETEHIIUH B
OCHOBHOM chopmupoBaHsbI. CBoOo1HO
Her pe3yIbTaTOB MIPEAYCMOTPEHHOTO |CIIPABIISIETCSI C TPEYCMOTPEHHBIMHU TIPOrPAMMOA
IporpaMMoil  J1JabOpaTOpHOro  MPaKTHKyMa.|0OydeHHs YUeOHBIMHU 3aJaHUIMH ONpeIeIeH s 1
Heob6xoaumble MpakTHUECKHe KOMIETCHINH HE|OLEHKM  CTAHIapTHBIX XapaKTepPUCTHKH
copmupoBanel. HeyBepeHHO, ¢ OGOJBIINMH|POYHOCTH, TBEPAOCTH, IUIACTUYHOCTH |
3aTPyIHEHUSIMU TOAXOIMT K BHIOOPY YCIIOBHH [BI3KOCTH KOHCTPYKIIMOHHBIX/
HCTIBITAHUS WHCTPYMEHTAIBHBIX MaTepruanoB. O0yJaronuiics
MaTepHalIoB. TBEpAO 3HAET Marepual, TIPaMOTHO H IO
CYIIECTBY  HM3JlaraeT ero, He  JIONmycKas
CYIIECTBEHHbIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.
1-2 Vcnonb3yss Hay4dHbIe 3HAHUS, MOJYYEHHBIE INPH
Y He yMmeer 00BSICHUTB pe3yabTaThl Y e ’ 4 P
TeopeTHdeckoM  oOydeHuw, 0e3  ommOOK
JKCIIEpPUMEHTA.
OOBSICHAET  OKCIEPUMEHTAIIbHbIE 3aBUCHMOCTH
Yacte paboT 11abOpaToOpHOrO MpaKkTUKyMa | .
CBOWCTB YEpHBIX M IBETHBIX METAIOB OT WX
caMoCTOsATeIbHAs paboTa HE BHINOIHEHBI.
COCTaBa U CTPYKTYPHIL.
VvV 1-3 CsobonaHO MPUMEHSET 3HAHUS IS
OTCcyTCTByeT 3HaHHWE KPHUTEPHEB  BBHIOOpA P A
. 000CHOBaHHOT'O BbIOOpa MapKu CTald WU
Marepuana JyUis THUIOBBIX JeTajied MalluH | .
. YyryHa, ONUPasCh Ha YCTAHOBIICHHBIE HAYKOM
KOHCTPYKIIUH.
3aKOHOMEPHOCTH.
Y14 OTcyTcTBYeT 3HAaHUsI TEOpUM M TexHojoruu|lIpoyHo  ycBomn  TEOpHIO  TEPMHYECKOU
TEPMOOOPaOOTKH. 00paboTkn CTaJIH, MTOKa3bIBAET 3HAHHS
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CootBercTByone paboTel  J1aOOPaTOPHOIo|3aBUCUMOCTH CBOWMCTB Marepuayia OT BHJIA U

NpaKTHKyMa W CaMOCTOsITeNIbHAsh paboTa He|mapaMeTpoB 00paboOTKH. YMeeT NpUMEHHUTh

BBITIOJTHEHBI 3HAaHWS TEOPHH Al Pa3pabOTKH TEXHOJIOTHH
TEPMUIECKOH 00padOTKH.

H1-1 Heysepenno, ¢ GombmuMu 3aTpygHeHUAMH ([To 3amaHHON BBIOOPKE MaTEepHANOB Ha OCHOBE
HAXOJAMT  OTIMYMA B  KOHCTPYKUMOHHBIX|4EPHBIX M I[BETHBIX METAUIOB  BBIMOJHSIET
Marepuanax. pPaH)XUPOBAaHHE HX  TI0  KOHCTPYKIIMOHHOM

TIPOYHOCTH.
H1-2 Be3ommb0YHO MPOBOAUT KOHTPONE CTPYKTYPHI M
He 3HaeT TeXHWYECKUX CPEICTB, IPUMEHAEMBIX
. |MH)KCHEPHBIX XapaKTEPUCTUK  METAIMYECKUX
JUISt KOHTPOJII ~ CTPYKTYpPBl U  CBOWCTB
MaTepHanoB, OCBOMB MMEIOIIUECS B JIa0OpaTopuu
MaTepHaJIoB.
TEXHUYECKUE CPENICTBA.

32 IIpouHO OCBOMII COAEpkKAHUE TEXHOJIOIMYECKOU

Ilo xapre  TEXHOJOTHYECKOro  Ipolecca

JOKyMEHTAIUN TSt nIeHTU(UKALIH
00paboTKM HE MOXKET HUAECHTU(DHULINUPOBATH . .

. [MaTepnaioB M  TEXHOJOTHH  TEPMHUYECKOH

Marepual M TEXHOJOTHIO  TEPMHYECKOH .

00paboTKHy, YETKO M JIOTUYECKH CTPOHHO
00paboTKH.

000CHOBBIBasI IPUHSTOE PEIICHHUE.

V21 IIpunumaer 00OCHOBaHHOE pEIICHUE 3aJaduu

He ymeer pemmts 3ajauy MOATOTOBKHM  pa3jiena
N BbIOOpa/3aMCHBI KOHCTPYKIIUOHHOTO/
TEXHOJIOTHMYECKON OKYMEHTAIlMH, B KOTOPOM
MHCTPYMEHTAIBHOTO MaTepHaja B COOTBETCTBUH
00OCHOBBIBaCTCSI  BBIOOP KOHCTPYKIIMOHHOTO/
C YCIOBHUSIMHM TIPOM3BOJCTBA M SKCIUTyaTaldl
MHCTPYMEHTAJIBHOTO MaTepuana .
U3J/IeNNs Ha IPUMeEpe TUTIOBBIX JAeTalleld MallIvH.
vy 2-2 He BbI3bIBaeT  3aTpynHEHUl  omIpenesieHue
He ocBomi B monHON Mepe TEOPHIO U MPaKTHKy|MecTa W peXHMa  TEPMOOOpPaOOTKH B
TEepMOOOPAOOTKN U3ICITUH. TEXHOJIOTHYECKOM  MapIIpyTeé  HM3TOTOBJICHHA
JICTaJIN/3arOTOBKH.

H2 OcBoeHHE TEOPETHYECKOI0 COJACepXKaHUA Kypca
He 3HaeT TeopeTHyeckoro cojepkaHus Kypca M|H03BOJIET OoOydaromeMycs B XOAe pa3paboTKH
€ro TMpPUKIAJHBIX BOIPOCOB, HE TOTOB  K|TEXHOJOI'MYECKOH OKYMEHTAIIHH CaMOCTOSTEIBHO
pa3zpaboTke TEXHOJIOTHYECKOH JOKyMEHTAallMW UIS|IPUMEHATh  WH(QOPMAIMOHHBIE PECYpCHl  C
MPOM3BOJICTBA U PEMOHTA MaIlIHH. LIeNbI0 BBIOOpA 3aroTOBOK, IeTalle M ApYroi

METATIONPOTYKIUH.

7.3. Tunosvie KOHMpONLHBIE 3A0AHUA UNU UHbIE MAMEPUAbl, He0OX00umvle O/l OYEHKU
3HAHULl, YMeHUll, HABLIKO8 U (UIU) onvima OesmeIbHOCU, XAPAKMeEPUYIWUx 3mansl
Gopmuposanus KomnemeHyuti
7.3.1.  Texywuii KoHmpoxs

Texymuit KOHTPOJb N0 AUCHUIUINHE «MaTepuanoBeIeHUENIPETYCMOTPEH B JOpMeE CISTYIOIINUX
MEPOMPUITHIA: TPYNIOBOW YCTHBIA OMpOC, 3alluTa J1adOpaTOPHBIX pPabOT, TECTUPOBAHUE,
KOHTPOJIbHAS pab0Ta, BEITIOJHEHUE IOMAIITHETO 33 JaHusl.

e [IpumepHbIe BOMPOCHI 7Sl TPYIMIIOBBIX YCTHBIX OMPOCOB:
- JlaiiTe onpenenenre U XapakTepUCTUKY CBOUCTB (heppuTa (ayCTeHHUTA, IEPIUTA, IEMEHTHUTA).
- Paccuwmraiite conepxanus yriepojia B CTaJIA/9yTyHE.
- [To comepxaHuiO BpETHBIX MPUMECEH, ONPEIEIUTe KaYeCTBO CTAIIH.
- Pacumugpyiite Mapku craneil U pa3ieauTe UX MO COCTaBy, CTENEHH PAaCKUCIEHUS, KaueCTBY,
HA3HAYCHHUIO.
- K kakuM MeXaHWYeCKHMM CBOWCTBaM OTHOCST CIICIYIOIIHUN MMOKa3arelsb: oB, oT, 602 ,60,05,
o,V,E, HB, HRC, HRB, HRA, HV, KCU, KCV, KCT?
- Kak monroraBnmBaTh cTaHgapTHBIE 0Opa3Ilbl M OMPENEISITh YCIOBUS CTaHIAPTHBIX UCTIBITAHU/
aHaIu30B?
- Onpenenute (pa3oBbIi COCTAB U CTPYKTYPY MHOTOKOMIIOHEHTHOTO CILJIaBa Xkele3a C yriepoioM
(% C ykazan).
- HasoBure Buzbl uyryHoB 6e3 rpadura. KakoBa ux ctpykrypa?
- HazoBuTte BUaBI uyryHOB C pa3Hoil popmoii rpaduta. KakoBa ux crtpykrypa?
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- JlaiiTe XapaKTepUCTHKY TEXHOJOTHH NepepabOTKU YyTr'yHa B U3JENUs.
- HazoBute ycnous nonydenus oriauBok u3 CH, K4, BY ¢ pazHoll cTpyKTYypOH.

e [lpumep 3amaHus, BBIIOIHIEMOIO Ha IPAKTUYECKOM 3aHATHH: ONpenesInuTh AUaMeTp
JeTald TO TO0Ka3aTesisiM IPOKAJMBAEMOCTH BBIOpAaHHOW B JOMAIIHEM 3aJaHuM cTainu. Ha
OCHOBaHHUHU CIPABOYHBIX MMEPBUYHBIX IOJOC MPOKAIMBAEMOCTH Ha MApTEHCUTHYIO WU
[OJIyMAPTEHCUTHYIO CTPYKTYpbl [0 HOMOIpaMME HaXOJSATCSl KPUTHUYECKHE JHAMETpPBI
pasiMYHbIX  JeTajeid. YCTaHaBIMBAETCS KPUTUYECKUH JHMAaMETp CTajld B COOTBETCTBUHU C
3aganreM. OTYeT MO MPAKTHUYECKUM 3aHATUSAM JOJDKEH BKIIOUYATh IUIaH paboThl, HEOOXOAUMBIN
rpadudeckuil MaTepua, TabauLbl COOTBETCTBHUS.

e [IpumepHbie BOIPOCH KOHTPOJILHOW PAOOTHI IO TEME GKEJIE30YTIIEPOAUCTHIE CIIABBI»:

- 3Has NPOLIEHTHOE COAEPKAHUE CTPYKTYPHBIX COCTABJIAIOIINX CTAJIU OIIPENEIUTE COACpHKAHUE
yriepoja B CTajld, NPUMEPHYIO MApKy CTalld, U3MEHEHUS B CTPYKTYpE IIPH HarpeBaHUHU 10
3a1aHHOW TEMIIEpaTypHI.

- Pacnonoxxure Mapku B IOpsAIKE BO3PACTAHUS YKa3aHHOTO CBOICTBA.

- CpaBHuUTE 337JaHHbIE CTAJIM 110 TEXHOJIOTMYECKUM CBOMCTBAM (CBapUBaeMOCTH,
00pabaThIBAEMOCTH pE3aHUEM, 3aKATMBAEMOCTH ).

e KonTpons oTuera mo mabopatopHoil paboTe M MPaKTHYECKOMY 33JaHHUIO BKIIIOYACT:

- IPOBEPKY MOJIYYCHHBIX OPHUra ol CTyICHTOB IleJieHaNpaBIeHHO 00pab0TaHHON COBOKYITHOCTH
JTAaHHBIX SKCIIEpUMEHTa/pacyera/ IOCTPOEHUS,

-IPaBWJILHOCTh COCTaBJICHHUS NPUHIMIHAAIBHON CXEMbl WCHBITAHHWA / aHaiu3a, pacdyeTHBIC
GopMynbl M pe3yabTaThl, MPOTOKOIBI WCHBITAaHUM/ HccieqoBaHul, rpaduyeckuil MaTepuai
UCTIBITaHUs / aHAIM3a U CPAaBHEHHUS;

-COOTBETCTBHE BBIBOIOB PE3yJIbTaTaM padOTHI.

e [IpumepHble BOIPOCHI TECTA:

-UTto siBNSETCS OJHUM U3 MPU3HAKOB METANINYECKON CBSA3U?
-Kakoe CBOMCTBO MaTepuana XapakTEpU3yeT €ro CONPOTHBICHUE YIPYIOMy U

IJIACTUYECKOMY J1€(pOPMHUPOBAHUIO IIPU BJIaBIMBAHUU B HETO IpYyroro, 6osiee TBepaoro tena’?

-B kxakoM m3momMe  BUAHBI ABE 30HBI pPaspylIeHHs JeTald (IPEeABapUTENBHOIO
paspyluieHus u gojaoma)?

-Kak Ha3piBaeTcs SBIEHHE YNPOYHEHHUs MaTepuayla I0J JEHCTBUEM IIJIACTHUECKOMN
nedopmaruu?

-Kax Has3bIBaeTcs cTpyKTypa, MpeAcTaBistomas co0oi TBEpbId pacTBOp yriepojaa B o-
xenese?

-BriGepure n3 nepeyHs cranb yriepoJucTyr0 OOBIKHOBEHHOI'O KayecTBa C COAPIKAHUEM
yraepona 0,14...0,22%:.

-Kaxkas crenens neopmarnuy npuHUMaeTcs 3a KpUTHYECKYIO?

-KakoBo npenenbHoe conepxanue S 1 P B BEICOKOKaUYE€CTBEHHOU CTaIM?

-Uro o3navaet uucio 10 B mapke crtaBa KY 35-107

-Kako¥ criiaB Ha3bIBAIOT JTATYHBIO?

e TumoBkie BapUaHTHI JIOMAIITHETO 33aJaHHsI COOTBETCTBYIOT TeMe «O00CHOBaHME BEIOOpa
Marepuajia M TEXHOJOTHMH TepMOOOpaOOTKM JeTand MammH / HWHCTpyMeHTay. CTyaeHTy
3aJal0TCsl TUMIOPAa3Mep JETaIN/MHCTPYMEHTA, MapKU MaTepUaIOB Ha OCHOBE YEPHBIX / IBETHBIX
METaJUIOB, MapKW/Ha3BaHUs KOMITO3UIIMOHHBIX MaTE€pHalioB, KPUTEPHH BBIOOpAa Marepwaia u
TeXHOJIOTUH TepMooOpaboTku. Ilpemmaraercs maker oryera B Qopme Tabmuisl. Pabota
BBITTOJTHSIETCSI ITOJTAITHO 110 TPauKy, KOTOPBIH KOHTPOIMPYETCs Ha MPAKTHYECKUX 3aHATHSIX.

7.3.2.  Ilpomexcymounas ammecmayusi
[TpomexxyTodHast aTTecTalus 1Mo AUCHUTUINHE «MaTepuarioBecHIe» IpelyCMOTPEeHa B KOHIIE 4-
OT0 ceMecTpa O4YHOro oOydeHus (6 U 5 ceMeCTpOB JJisi OYHO - 3a0YHOTO U 3a0YHOTO) — 3auem -
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MIPOBOJIUTCS B COOTBETCTBUU C [loo)keHHMEM O TEKYIeM KOHTpPOJIE M MPOMEKYTOUHOU
arrecrauuu B HUY MI'CY.
TemaTnka KypcOBBIX paOOT/KypCOBBIX MPOEKTOB Y4YEOHBIM IUIAHOM HE TNPEeIyCMOTpEHA.
Bompockl  k  3amuTe KypCOBBIX  PabOT/KypCOBBIX TMPOCKTOB YYEOHBIM IUIAHOM  HE
MpeayCMOTpEeHBI. Bompockl k 3aueTy NPUMEHSIOTCS JUIsl OICHKM KadecTBa OCBOCHUS
JMCIIUILIMHEL.

IIpumepHnuiii nepeuernv 60npocos K 3auemy.

1. Kax Bbl moHnmaeTe TEOPETUYECKYIO U peaibHYI0 TPOYHOCTh MeTaiioB? KakoBo
BIUSHHE Je(PEKTOB CTPYKTYphl HAa MPOYHOCTh MeTaioB? Kakue MeToNbl NMPUMEHSIOT s
ucnbITanus MatepuanoB? KakoB xapakTep pa3pylIeHHUs UCIIBITAHHOTO o0pa3ia?.

2. KakoBo Makpo ¥ MHKpPO-CTpOECHHE MeTaJIMYecKux cruiaBoB?  Jlaiite
OTIpeNieJIeHUE: CUCTeMa, KOMIIOHEHT, (a3a, CTPYKTYpa.

3. Kakumu MeromamMu  CTpoWTCS W HCCIEAYeTCS JUarpaMMa  COCTOSTHHS
JIBYXKOMIIOHEHTHBIX CUCTEM?

4. Kak mnpoucxomut QopmMupoBaHue CTPYKTYphl CIUIaBOB TIPU  IEPBUYHOM

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

S. Kak nmpoucxoaut ¢popmupoBanue CTPYKTYpbl MeTauioB npu aedopmarun? Kax
BIMSET  IUlacThyeckas  gedopmanuss Ha  cBoiictBa?  Kakoe — siBleHMEe — Ha3bIBaloOT
«HakJjen/HaraprToBka»? [loueMy mosiBisieTCsl aHU30TPONHA Y Ae(POPMHUPOBAHHBIX CILIIABOB?

6. Yro nokaspIBacT AMarpaMMa COCTOSIHUS KeJe30-UeMEHTUT? Kakne KOMIIOHEHTHI
U (a3pl IPUCYTCTBYIOT B CIUIaBax jkeje3a c¢ yriepoaom? KakoB coctaB, cTpoeHHE, CBOWCTBa
3ajiaHHoro cru1aBa? Kak kinaccu(uuupyroT CIUIaBbl 110 COCTABY U CTPYKTYpe?

7. B uem cymHoCcTh aHaJIM3a MUKPOCTPYKTYpBI CTale€l B paBHOBECHOM COCTOSTHUU?
B HepaBHOBECHOM COCTOSIHUN?

8. Kak cucreMaTu3upyroT cTald 1O XMMHUYECKOMY COCTaBY, CTETIEHU PACKUCIEHUS

U Ka4yecTBY, Ha3HaueHUI0? KaKoBbI MPUHIUIBI MapKHUPOBKH CTAIN?

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

10. KakoBo BnmsitHue yriepoja, A00aBOK, MPUMECEH, JETHPYIOMUX JJIEMEHTOB Ha
PaBHOBECHYIO CTPYKTYPY M CBOMCTBA CTAJIEH?

11.  TIlepeuucnaure BUIBI TEpMUYECKOW OOpaOOTKH, YyKaXUTE€  UX YCIOBUS U
Ha3Ha4YCHHUE.

12.  Kakwue mpeBpalieHusi TMOKa3bIBaeT JAMAarpaMMa H30TEePMHUYECKOTO IPEBpAIICHHUS
ayCTeHMTa B CTaju?

13. B 4em CymiHOCTHP MapTEHCHTHOTO TIpeBpalleHusi  aycTeHuTta cranu? Kax

OINPEAEINTh KPUTHUECKYIO CKOPOCTh 3aKaJIKN?
14. B uem cyurHocTh Au(pGy3nMOHHOTO IPEBPAIICHNs ayCTEHUTA CTAJH.

15.  Kak onpenenuts 3aKalMBaeMOCTh U IPOKATMBAEMOCTb CTaei?

16. CpaBHHTE OTOXKEHHYIO, 3aKJICHHYIO, HOPMAaJIM30BaHHYIO H YIy4YIICHHYIO
CTaJIH.

17. JlaliTe XapakTepUCTUKY YYT'YHOB KOHCTPYKIIMOHHOTO Ha3HaueHHs. KakoBbl
HOPUHIUIBI MaPKUPOBKHU YyTYHOB?

18. B yem OCHOBHOE OTIIMYME ATIOMHHUS U €ro ciiaBoB? Kak BIUSET cOCTaB criaBa

U TepMooOpaboTka Ha cBoiictBa?  [IpuBenuTe mNpuMepsl NPUMEHEHUS B TPAHCIOPTHBIX
KoMIuiekcax. KakoBbl 0COOEHHOCTH MapKHUPOBKU?

19. T'me naxoauT mpuMeHeHHe Melnb M ee crulaBbl? Kak 1Mo Mapke omnpenenuTb
Ha3zHaueHHe cruraBa? OT Kakux (aKkTOPOB 3aBUCST CBOMCTBA?
20.  OcobeHHocTH coO3laHUS M O0IAs  XapaKTEPUCTHKAa  KOMIIO3MLMOHHBIX

MaTepHaJIoB.



7.4.

HABbLIKO6 U (uﬂu) onvlma ()eﬂmeﬂbHocmu,
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Memoouueckue mamepuansl, onpeoenaoujue nPoyedypbl OYEHUBAHUS 3HAHUL, YMEeHUL,
xapakxmepuzylowux omansvi  GopMuposaHus

KoMnemeHyui
[Ipouenypa npoMeKyTOYHOM aTTECTAMU POXOJUT B COOTBETCTBUU C [1010KEHMEM O TEKYILIEM
KOHTPOJIC U TPOMEKYTOUHOM aTTecTaruu odydarontuxcs B HUY MI'CY.

ATTecTallMOHHbIE HUCIBITAHUSA IPOBOAATCS IPENoJaBaTeieM, BEIYLIUM JIEKLIHOHHbIE
3aHATHS 10 JAHHOW TucUMIUIMHE. [IpucyTcTBHe MOCTOPOHHHUX JIMI] B XOA€ MPOBEACHUS
aTTEeCTAlMOHHBIX UCTIBITAHUN 0€3 pa3pelieHns: PEeKTOpa WK MIPOPEKTOpa He JOMYCKAeTCs
(32 uckiIroYeHHWEeM pPAOOTHUKOB YHHMBEPCHUTETA, BBINOJIHAIOUIMX KOHTPOJIUPYIOIINE
(GyHKIMU B COOTBETCTBHHM CO CBOMMH JOJDKHOCTHBIMU OOsi3aHHOCTSAIMH). B ciyuae
OTCYTCTBUSI BEIYLIEro IpenojaBaTeis aTTeCTAllOHHbIE HWCIBITAaHUS IPOBOJATCS
nperno/iaBarenaeM, Ha3HaueHHBIM MMCbMEHHBIM pacIiopshKeHHEM 10 Kadeape.

WMHBanuap! ¥ M ¢ OrpaHMYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbS, UMEIOIIUE HAPYIICHUS
OINOPHO-JIBUTATENILHOTO alllapaTa, JOIYCKalTCsl Ha aTTeCTAllMOHHbIE MCIIBITAaHUS B
COIPOBOKACHUH aCCUCTEHTOB-CONPOBOXKAAIOIINX.

[lpy mpoBeneHMM YCTHOTO HWCHBITAaHWS OWJIET BBHIOMpAeT caM OOydYaromuiicss B
CIIy4ailHOM TOPSIAKE.

OK3aMeHaTopy MPEIOCTaBIsSeTCsl IpaBO 3ajaBaTh OOYYAIOIIMMCS JIONOJHUTEIIbHbBIE
BOIPOCHI B paMKax MpOrpaMMbl AMCLUIUIMHBI TEKYILEro CEMECTpa, a TaKKe, IOMHUMO
TEOPETUYECKUX BOIIPOCOB, JaBaTh 3aJayd, KOTOPbIE H3YYaJUCh HA IPAKTHUYECKUX
3aHATUSX.

OneHka  pe3yslbTaTOB  YCTHOTO  aTTECTAllMOHHOIO  HUCHBITAaHUA  OOBSBISETCA
oOyyaroImuMcs B JIeHb ero nposeaeHus. [Ipu npoBeaeHnn NMCbMEHHBIX aTTECTAllMOHHBIX
UCTIBITAHUN WM KOMITBIOTEPHOTO TECTHPOBAHUS — B JIGHb WX MPOBEACHUS WM HE
HO3/IHEE CIEIYIOLEro paboyuero Hs MOocie UX IPOBEIeHHs.

PesynbraThl BBIOTHEHHS aTTECTAIIMOHHBIX HCIBITAHWH, MPOBOJAWMBIX B IMHUCHMEHHOM
dopme, GopmMe UTOrOBOM KOHTPOJBHON pabOThl MM KOMIBIOTEPHOI'O TECTUPOBAHMUSA,
JIOJDKHBI OBITH OOBSBIICHBI OOYYAIOIIUMCS W BBICTABJICHBI B 3a4€THBIC KHIDKKH HE
MO3/IHEE CIEIYIONEro paboyuero Hs Mocie UX IPOBeIeHHs.

8. IlepeueHb OCHOBHOIi M OMOJHUTEIbHON YUeOHON JUTEPATYPbl, HEOOXOAMMOIi 1J1s1

OCBOCHUS TUCHMILIMHBI (MOLYJIs1)

Ne HaumenoBanue ABTOp, Ha3BaHUE, MECTO U3/IAHMUS, KonmuuectBo Yucno
n/m JUCTIMTUTAHBI W3/IaTEeNbCTBO, TOJl M3/IaHMsI yUeOHOW U | 9K3eMIUTIPOB | 0Oydaromuxcs,
(Momynsi) B yueOHO-METOANIECKOM TUTEPATYPHI, MEYaTHBIX | OJTHOBPEMEHHO
COOTBETCTBHH C KOJINYECTBO CTPAHHIL U31aHui U3yYaroIuX
yueOHBIM TUIAHOM JUCHIUTUTAHY
(MOTyIIB)
1 2 3 4 5
Ocnosnas numepamypa:
HTBb MI'CY
1 Marepuanosenenue |['ynses, A. I1. MeraiuioBeienue: yueOHUK 20 25
qutst By30B / A. I1. I'ynsies, A. A. I'ynsies. -
7-e u3g., nepepad. u gom. — M.: M3, nom
Anbsac, 2012, -643 c.
2 MarepuanoBeieHne B MalIHHOCTPOCHUH: 10
yueOHuK  /A.M.AnackuH, FO.E.Cenos,
AK.Oneruna u np. M.: HsznatenscTBO
IOpaiir, 2013. -535¢.




Bonpapenxko, I'. T

Marepuanoseaenue : yueO. mis By30B / I,
I'. bormapenxko, T. A. Kabanosa,

B. B. Pribanko; mox pen. I'.I'.bonaapenko.
- M: Bricmras mxkoia, 2013. - 360 c.
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Jlononnumenvnas numepamypa:

HTB MI'CY

1 | MarepuanoBeaeHue

MarepuanoBeneHnue u TEXHOJIOTUS
KOHCTPYKIIMOHHBIX MaTEepPHANOB: YUEeOHHK It
By30B, 2-oe¢ m3manme. /Ilom pem. B.Bb.
ApsamacoBa, I'.I"'Myxuna, - M.: Uzg. MI'TY
uM. H.D. baymana, 2007, 448c.

10 25

IO.M. JlaxTuH, B.IL JleonThEBA
MarepuasnoBeicHue: YIeOHUK sl BY30B, 6-0¢
m3ganue. - M.: 3. mom Anbsac, 2009.- 528¢

100

Ombu M. KOHCTpYKUMOHHBIE MaTepHalbl.
VYuebHoe nocooue. JlonronpyaHbrii:
Uz parensctBo MHTEemext, 2010. - 671 c.

10

PxeBckas, C. B.
Marepuanosenenue / C. B. Pxesckas. - U3n.4-
e, mepepad.u gor. - M. : Jloroc, 2006. - 421 c.

30

MarepuanoBeaeHue. TexHonorus
KOHCTPYKIIMOHHBIX MaTepHalioB: y4ued. mocodue
i By3oB / mox pen. B. C. Uepenumuenko; [A.
B.Illumkwa [u gp.]. - 5-e m3m., crep. - M:
Owmera-JI, 2009. - 751 c.

100

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

85

9bC ACB

9 | MarepuanoBencHue

OcunueB O.E. luarpaMmbl COCTOSTHUS
JIBOMHBIX U TPOUHBIX cucTeM. Pa3oBbIe
paBHOBECHS B CIUIaBaX: Y4eOHOe mocoone
M:Mammnoctpoenune, 2009 ,352¢.

ISBN: 978-5-94275-459-4

9. IlepeyeHnb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHHKAIIHOHHOI ceTu « AHTEepHET»

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

HaumenoBanue pecypca cetu «MHTEpHET»

DIIEeKTPOHHBIN ajpec pecypca

«Poccuiickoe obpazoBanue» - ¢heaepaabHblId MOpTa

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

HayuHnas snexTpoHHas 6nbnnoreka

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

DnexkrponHas bubimoreunas cucrema IPRbooks

http://www.iprbookshop.ru/

d)ez[epanLHaﬁ YHUBCPCUTCTCKAss KOMIIBIOTCpHAsA CCTh

Poccun

http://www.runnet.ru/

HNudpopmarmonnas 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/

TexHuueckas nureparypa

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

tom-5.html

http  //  turbobit/net/u912x/s3jurx/html
Texnonorus Technologys.info
MerTasmoBeaeHme http://www. Supermetalloved/narod.ru



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
http://www/
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10. MeToauuyecKkue YKazaHus 1Jist oﬁyqammnxca 10 OCBOCHHIO TUCHHUIIJIMHBI (M()le.]'lﬂ)

Opranuzanys IesTeTbHOCTH 00yJaroerocs:

1. 3HaKOMCTBO € OCHOBHOW U [OTOJHHUTEIBHON JHMTEPAaTypOH, BKJIIOYAs CIPABOYHBIC H3/IAHMUS,
3apyOeXHbIe ICTOYHUKH, CTAHJAPTHl 1 TEXHUIECKHUE PETIaMEHTHI.

2. Hamucanue KOHCIIEKTa JIEKIMi: KPATKO, CXEMATHYHO, TOCIIEI0BATENHLHO (QUKCHPOBATH OCHOBHBIE
MIOJIOKEHUS, BBIBOJIBL, (DOPMYIMPOBKH, 0000IICHUS, IOMEYaTh Ba)KHbIE MBICIIH, BBIACISATH KIIIOYECBHIC
CJIOBA, TEMbI, TEPMHUHBI, OCTABJISATH ITOJIS.

3. OsnakomiieHHe ¢ TepMHHAMHu, HOHATUSAMH ¢ moMombilo ['OCT, TeXHUUECKHX PpETIaMEHTOB,
SHIMKJIONIEANH, CIIOBapeH, CIPaBOYHHUKOB C BBIIHMCHIBAHUEM TOJIKOBAHUH B TETPAIb.

4. Pabora ¢ KOHCIEKTOM JICKIUI W y4EOHHKOM, TIOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIIPOCAM.
Yaenmute BHUMaHHE CIEAYIONINM IIOHSATHAM: COCTOSHHE, (a30BBIH COCTaB, CTPYKTYpa,
KOHCTPYKIMOHHAs MPOYHOCTh, CBOWCTBA MEXaHWYECKHE, TEXHOJOTHYECKUE, IKCILTyaTallUOHHBIE U
zp.

5. Ompezenenne BONPOCOB, BBI3BIBAIONIMX — TPYJAHOCTH: BBIAEIUTH M IONBITATHCA HAWTH OTBET B
pekoMeHnyeMoil nuTeparype. Ecim camocTosiTenbHO HE yaaeTcs pa3o0paThcs B Marepuane,
HEoOXOAMMO COPMYIHPOBATh BOMPOC M 33/JaTh TNPEMONABATENI0O Ha KOHCYJIbTAllMH, Ha
MPAKTHYECKOM 3aHATHH.

6. IIpocMOTp BHIEO3amKMCE MO CTPOEHHMIO METAIOB M CIUIABOB, COBPEMEHHBIM TEXHHYECKHM
CpeICTBAM TECTHPOBAHHS MATepUAIOB U Jp.; PEIICHHE 33a/ad ONpeelIeHUs] CTPYKTYpHI CIUIaBa IO
muarpamme (pa3oBOTO paBHOBECHS, HAXOXKICHHSI KPUTHYECKON CKOPOCTH 3aKajKd 10 JHarpaMmme
M30TEPMUYECKOT0 MPEBPALICHHUS ayCTEHUTa, KPUTHUECKOTo iuamerpa 1o Homorpamme u 'OCT.

7. TloaroroBka K Ja0OpaToOpHBIM paboTaM MO METOAHWYCCKAM YKa3aHHSAM, HAaXOMISAIIUMCS B
kadenpanmpHOM U OubOnmoTeuHoMm ¢oHmax: ['yakoB, A. A. MeToapl WCHBITAHUH W HCCIEIOBaHUI
MeTauimuecknux MarepuanoB. [Ipaktuxym. - M.: MI'CY, 2009. - 143 c.; Kyuepor B.H.
MarepuanoBenenue. Mertoauueckue ykKazaHus IS MpakTHueckux 3aHatuid. - M.: ®I'BOY BIIO
MI'CY, 2012. - 14 c. MarepuanoBenenue. Meronuueckie yKazaHus Ui J1a00opaTopHbIX padoT. - M.:
MI'CY, 2009. - 42 c.

8. CamocrosTenbHy0 paboTy HaJ JOMAIIHUM 3aJaHHEM I10 BBIOOPY MArepuajoB W TEXHOJIOIHH
TepMOOOPaOOTKH ISl KOHKPETHOTO THUIIOpa3Mepa IeTalH.

9. Tlpu MOArOTOBKE K 3aUeTy HEOOXOAMMO OPUEHTUPOBATHCS HA KOHCIIEKTHI JIEKIIUIA, PEKOMEHYEMYIO
JTUTEPATYPY ¥ MaTepHalIbl IPAKTHKYMOB.

11. Tlepeuenb  WH(POPMANMOHHBLIX  TEXHOJOTHH,  HMCHOOJb3yeMBIX  TPH
OCYIIeCTBJIEHMH O00pa30BaTeJbLHOr0 IMpouecca MO JAUCHHUILUIMHE (MOAYJI0), BKJIOYAs
nepevyeHb MPOrPaMMHOr0 odecnevyeHnsl U WH(POPMANMOHHBIX CIHPABOYHBIX CHCTeM (MpH
HEO0XO0UMOCTH)

11.1. Ilepeuenv UHGOPMAYUOHHBIX MEXHONO2UU, UCNONL3YEMbIX NPU  OCYWeCmEIeHUU
0bpazoeamenbHo20 npoyecca

Ne | HanmeHnoBanue paznena Tema WudopmaiimoHHble TEXHOJIOTHA Crenenn
/1 JIACIIUIUTHHEI 00€eCIIeueHHOCTH
(%)
1 |Cocras, cTpoeHue, | AMophHoe n|Urenue nekuuii ¢ wucnois3oBanueMm| 10
CBOCTBA, KpUCTAJUTMYECKOE  |claijoB
CHCTeMATH3AIHS CTPOEHHE BEIIECTB.

Jedexrsl cTpoeHus
M UX BJIHSHHC Ha
CBOMCTBA.

MaTepraioB

®a3oBbIii  COCTaB,
MaKpO-MHKPO -
HaHO — CTPYKTypa
MaTepHasoB.

[IpoBenenue mNpaKTHYSCKUX
3aHATHA C WCIOJb30BaHHEM 0a3
JaHHBIX MO auarpaMmam (a3oBOTO
paBHOBECHS uepes Hurepuer,




25

http://www.
Supermetalloved/narod.ru

2 |Crpoenne u cBoiicTBa|XapakTepucTHKa H|Mcrnonb30Banme Ciakia- 10
MaTepuajioB Ha OCHOBE KJIaCCI/I('I)I/IKaHI/I}I TMPE3CHTAlNN AUarpamMMabl
YEepHBIX M  IBETHbIX|MATCPHAIOB o
METaJIJIOB Aarpamme

COCTOSHHA <CGKCJIC30
— yriaepon».

3 |Hemeraiumyeckue u Unentndukammsa  |([IpoBemenne mpakTmdeckux 3avsaTuii|10
KOMITIO3UIIMOHHBIC HEMCTAJUIMYCCKHUX |C HCIIOJIb30BAaHHUEM
MaTepUaJIbL. MaTepHajoB, WHPOPMAITNOHHBIX (ctipaBOYHBIX)

BEIOOp cucreM, 0a3 TaHHBIX Yepe3 MHTepHeT
XapaKTECpUCTUK
¢usmko-
MCXaHHYCCKUX,
TCXHOJIOTHYCCKHUX H
IKCILTYyaTalUOHHBIX
MaTepHraioB Ha
OCHOBC TCpPMO- H
PCaAKTONIIACTOB,
BEIOOp ~ aHAJOTOB
METAJIMYCCKHUX
MaTepHaioB.
11.2.  [lepeuenv npocpammuoco obecneuenus, UCHOIb3YEMO20 NPU  OCYUeCmeileHUl
0bpazosamenvbHo20 npoyecca
No HaumenoBanue Tema HaumenoBanue nporpaMmHoro | Tun nuueH3uu
/0 | pasgena JUCLUIUIMHBL o0ecrieyeHust
(Moyms)

1 | Cocras, cTpoenue, | Metomabl Microsoft Windows aKTyajbHas
KJaccupuKanus WCCIIEIOBAHUSA BEpCHs
MaTEpHaNOB. CTPYKTYpBl U

CBOMCTB
MaTEpHaoB.

2 | Crpoenue u cpoiictBa | OcoOeHHOCTH Microsoft Office | akryanbHas
YepHBIX W IBETHBIX | MApPKUPOBKU Professional Bepcus
METaJUIOB CTau,

TpeOOBaHUSA K
COCTaBy u
CTPYKTYpE.

3 | OcHoBBI BeIOOpa | MHpOpMamonH CAIIP TII BEPTUKAIJIb, | akryanpHas
MaTepUaoB U | blE pecypchl KOMIIAC, AUTO CAD () | Bepcus
METO/0B YIPOUYHEHUS | TOCTABUIMKOB
JleTanei MaluH METAJLIONPOLYK

LUU.
11.3.  Ilepeuensv unghopmayuoHHbIX CHPABOYHBIX CUCHEM

WupopmaninoHHO-61OIMOTEYHBIE CUCTEMBI

Haunmenosanne UBC

DIIeKTPOHHBIN agpec pecypca

Hayunas snekTponHast 6M0nuoreka

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

DnexktponHas 6ubnmoreunas cuctema IPRbooks

http://www.iprbookshop.ru/

Hayuno-texunueckas oubmmoreka MI'CY

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



http://www/
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12. Onucanue MaTepuaJbLHO-TEXHUYECKOW 0a3bl, HE00XO0AUMOM VISl OCYIECTBJICHUS
00pa3oBaTeILHOIO MPoIEecca MO0 JUCHUILINHE (MOIYJII0):
VYyeOHbIC 3aHATHA MO TUCHUILINHE «MaTepralloBeIeHUEe» MPOBOAITCS B CIEAYIOIINX
000pYyIOBaHHBIX Y4YEOHBIX KaOWHETaxX, OCHALICHHBIX COOTBETCTBYIOLIMM OOOpYyIOBaHHEM U
MIPOTrpaMMHBIM 00ECIICYECHUEM:

Ne Bun yuebnoro 3aHsATH HawmmenoBanue o0opyaoBaHus Ne u HaumeHoBaHuUE
n/n 000pYIOBaHHBIX YYEOHBIX
KaOHMHETOB, 00BEKTOB IS
MIPOBEICHUS
MPaKTUYECKUX 3aHATHH

1 2 3 7

Aynutopun / ayautopus

JUTS TIPOBEJICHUS 3aHSATHI
CrarnmoHapHbie / MOOWITHHBIE
JEKIMOHHOTO  THHAa B

1 Jlexums (epeHoCcHBIE) HaOOpHI
COOTBETCTBHH c

JIEMOHCTPAaLMOHHOTO 000PYIOBaHUS
MEepeYHeM  ayAHTOPHOTO

¢dorma

Aynutopun / aymuropus
QI TIPOBEICHUS 3aHATUN

MoOunbHbIE (TIEPEHOCHBIE) HAO0OPHI | CEMHHAPCKOTO THIIA B
2 [IpakTidaeckoe 3aHsTHE

JEMOHCTPAIMOHHOTO 00OPYIOBaHUsl | COOTBETCTBUH c
HepeyHeM  ayIUTOPHOTO
¢donma

DIeKTpUYIeCcKre reyun K5HOH

8/2/110, MarHa paspbiBHast

NP500,xonep masTHHKOBBI WPM,

tBepaomepnl TII-2M, TK-2, TOMII-4,

MeTauiorpapuueckue  MHKPOCKOIIBI

MMYVY-3yn2, MuM-6, MuM-7, ctenzst JlaGoparopus

3 00pasIoB HPOIYKIIHH, CTaHKU MaTepuanoBe/ICHHS.

MeTamtopexyme 16K20, 2H125, 110aVJIb

. cBapouHblii moiryaromat CKAT-160,
JlaGopaTopHBIi MPAaKTHKYM
CBapOYHBIE MaTEPHAIIBI,

KOMILJIEKTEI obopymoBaHUS I
HU3TOTOBJICHUSA MUKpOILTA(DOB,
KOMILJIEKTBI METAJLIOPEKYILErO

HWHCTPYMCHTA U IJIaKaTbl K HUM.

JlaGoparopus
Meramrorpadhudeckne MUKPOCKOIIBI

4 Anvramu MET 2C, MMYVY-3yH2,
MuM-6, MuM-7.

TpuOOJIOTHU U
MeTajiorpaduu.
106A-YJIb

[Iporpamma  cocTaBieHa B COOTBETCTBUM ¢  TpeOoBaHuaMu  DenepanbHOro
roCy/IapCTBEHHOrO0  00pa30BaTEIbHOTO CTaHJIApTa BBICHIET0 O00pa3oBaHUS C  y4ETOM
pEeKOMeHIaluil U IPUMEPHON OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMOM BBICIIETO 00pa30BaHUS
10 HaIPaBJIEHHUIO /crieanbHOCTH «Ha3zeMHbIe TPaHCTIOPTHO - TEXHOJOTMUYECKUE KOMILIEKCHI»
(mpocuis - [TogbEMHO-TpaHCTIOPTHBIE, CTPOUTENBHBIC, JAOPOKHBIE MAIIMHBI U 000PYI0BaHHE).
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