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1. Ilepeyennb

IVIAHMPYeMBbIX

pe3yJIbTaTOB

Oﬁy‘{el{lflﬂ mo AUCHHUIIJINHE, COOTHECCHHbIX C

INIAHHPYEMbIMH Pe3y/1bTATAMH OCBOCHHS 00pa30BaTe/IbHOM POrPaMMbl
[Iponecc u3yueHus MUCHUILIMHBI HampaBieH Ha GopmupoBaHue cieayromux xkomnereHuuii OII BO
U OBJIaJICHUE CIIEAYIOIMMHU pe3yabTaTaMu 00y4eHHUs 0 AUCHUIIINHE:

Kon u HanmeHoBaHMe Kon u [lepeuyeHb IaHUPYEMBIX PE3yIBTATOB O0YUYEHUS 110
KOMIIETCHIINU HaVMEHOBaHNE THCIUTIIIMHE

HHAUKATOpa

JOCTHXEHUS
OIIK-1 Cnocoben pemats | OIIK-1.1 3HaeT
THUIIOBBIE 3agauu | CnocoOeH - CTPOEHHE U CBOMCTBA TBEPBIX TeJ, N€(EKTHI
npodeccuoHanIbHON IIPUMEHATh KpPUCTAJNIMYECKON CTPYKTYPHI M UX POJib B POPMHUPOBAHUU
NeSITEIBHOCTY Ha OCHOBE | OCHOBHBIE CBOWCTB MaTepUajIoB; OCHOBBI TEOPUHU (ha30BBIX MPEBpAILECHU,
3HAHUH OCHOBHBIX | 3aKOHBI IIPUHIMUIIBI TIOCTPOCHHUA AUarpamMm COCTOSTHHUH CIIJIaBOB,
3aKOHOB MaT€MaTHYECKHX | MATEMaTUUECK | OCHOBBI TEPMUYECKONW 00pabOTKU, MapPKUPOBKY
M eCTECTBCHHBIX HAyK C|WHX, METAUTMYECKUX MAaTEPHAJIOB H CIUIABOB;
MIPUMEHEHHEM €CTECTBEHOHAY
nH(OPMaIMOHHO- YHBIX - 3HaTh OCHOBHBIE CIIOCOOBI 00Pa0OTKH MaTepuaioB
KOMMYHHUKAIITUOHHBIX JUCLUIUINH, JIaBJIEHUEM, METO/bI JIUThsI, OCHOBBI CBAPOYHOT'O
TCXHOJ'IOFI/II\/JI; H€O6XO)II/IMI>IX IIPON3BOACTBA,

JUIS pellieHus
THIIOBBIX 33124
B o0JtacTu
arpoWHXEHEPH
u

- SaKOHOMepHOCTI/I pGSaHI/IH KOHCTPYKIII/IOHHBIX MaTepI/IaJ'IOB n
METAJUIOPEXKYIIUE HUHCTPYMEH-ThI, YCTPOHUCTBO
METAJJIOPEKYIINX CTAHKOB, OCHOBBI MPOCKTHPOBAHUS
TEXHOJIOTUYECKUX MPOIIECCOB MEXaHUYECKOH 00pabOTKH
JIeTalIeH.

ymeeT

- 110 MAPKUPOBKE MaTepHaja OonpeaessTh COCTaB, Ha3HAYCHHE
CIIaBa; C MCIIOJIB30BAaHUEM MPUOOPOB CAMOCTOSITEIILHO
OTIPENIeIIATh MEXaHUYECKUE CBOMCTBA MAaTEpUAJIOB; BRIOMPAThH
MapKy Marepuaia, UCXOJsl U3 Ha3HAUCHHUs JICTalIH;
MPOEKTUPOBATH MPOLIECCHl TEPMHUYECKOM,
XUMHUKO-TEPMUYECKON M IPYTUX BHUJIOB YIIPOUHSIOMIECH
00paboTKH; 000CHOBAHHO BHIOMPATH MaTEPHAIIBI JIsI
W3rOTOBJICHHUS JICTAJICH;

- IPUMEHSATH COBPEMEHHBIE METOIbI (POPMO-00pa3oBaHUS
3arOTOBOK; pa3pabaThIBaTh TEXHOJIOTHIO M MPOBOJIUTH PacUeT
MapaMeTpoB MporeccoB 00paboTKM AeTalnei;

- BBIOMpATh PAIMOHAIIBHBIN CITOCO0 MEXaHUYECKOM 00pabOTKH
MPOCTHIX JeTaJeH, METaJNIOPEXKYIIIHE CTAHKH, PEXKYIIHE
UHCTPYMEHTBI, PACCYMTHIBATh U HA3HAYATh PEKUMBI
00paboTKH

BJIajleeT HABBIKAMHU
- BBIOOpA PAIMOHAIBHOTO MaTepuaa U crocoda nosy4eHus u
00pabOTKM 3arOTOBOK, UCXOS U3 3a/IaHHBIX
9KCILTyaTallMOHHBIX TpeOOBaHUH K AeTaiH, o0ecrieunBas
HauboJee O1aronpusTHbIE YCIOBHS pabOThl MaTepUaioB B
IKCILTYaTUPYEMBIX KOHCTPYKIHMSIX

- CIIOCOOHOCTH pellaTh TUIOBBIE 3a7aun
WH)KEHEPHO-TEXHUUECKON JIeATEIbHOCTH Ha OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB M3y4a€MBbIX TUCIHILIHNH, HEOOXOMMBIX
JUISL pEeLIeHNs THUIOBBIX 3a/1a4 B 00JIaCTH arpOMH)KEHEPUH.




3HaeT
- OCHOBBI CTPYKTYPBI TBEPJIbIX TE€JI, TO3BOJIIONICH O0BICHUTH
KOMITJIEKC CBOMCTB METAJJIOB, pa3padaThiBaTh METO/IBI
yIIpaBJIEHUS UMH, CITIOCOOBI TIOTyYEHUS
HAHOKPUCTAJUTUYECKUX, aMOP(QHBIX U KOMITO3HIIHOHHBIX
CTPYKTYp - HanboJee NePCIeKTUBHBIX COBPEMEHHBIX
MaTepHAIIOB;

- BO3MOXKHOCTH H II€JIECO00Pa3HOCTh TPUMEHEHHS PA3INIHBIX
BHJIOB CBAapKH IPH UX Ha3HAYCHUM;

- 3HaTh OCHOBHBIEC TEHACHIUY PAa3BUTHS KOHCTPYKLIMI
METaJUIOPEXKYIIEr0 HHCTPYMEHTA, YCTPOHCTBO, paboTy 1
MPUMEHEHHE METAIUIO00PAOOTKH.

yMeeT

- UCTIOJIb30BaTh METO/Ibl KAYECTBEHHOT'O MAKpO U
MUKPOCTPYKTYPHOTO aHajin3a, METObl KOHTPOJIS U
HCIIBITAHUM CBOMCTB METAJIJIOB, 4 TAKKE allaparypy H
prOOPBI KOHTPOJIS;

- MOJTB30BAThCS MPUOOPAMHU ISl OLIEHKU Ka4eCTBAa CBAPHBIX
COCUHEHUHN, INTHIX JIeTaJIei;

- moAOUPaTh MAPKH METAIOPEXKYIIET0 HHCTPYMEHTA B
COOTBETCTBUH C 00pabaThIBAEMBbIM MaTEPHUAIIOM.

BJIajJeeT HABBIKAMHU

- BIIQJIETh METO/IaMH OIIEHKH CBOHCTB KOHCTPYKIIMOHHBIX
MaTepHalioB; METOJIaMH 00pabOTKU Pe3ylIbTaTOB U3MEPEHUI;
crocobamu 1moadopa MaTepuanoB ISl MPOEKTUPYEMBIX
JieTajneil Ha3eMHbBIX TPAHCIOPTHO- TEXHOJOTHUECKUX CPEJICTB;
METOJIaMH TIPOBEICHUS METATOTpahUIeCKUX HCCIIeTOBAaHUN
CTPYKTYpbl MaTepUaJIOB U ONpeesICHUs] OCHOBHBIX UX
MEXaHUYECKUX CBOMCTB;

- BJIa/IETh OCHOBAMH pacyeTa TEXHOJIOTUYECKUX MapaMeTpOB
00pa0OTKKU METAJIJIOB JaBJICHUEM, JIUThS, CBAPKH.

- BJI/IETh OCHOBAMH pacyeTa MapamMeTpoB MPOLECCOB
00pabOTKM 3arOTOBOK; METOJaMH MPOEKTUPOBAHUS IIPOIIECCOB
00pabOTKH 3arOTOBOK.

OIIK-5
y4acTBOBAaTh
POBEJICHUU

Cnocoben
B

OKCIICPUMCHTAJIBHBIX

HCCIIEJOBaHUH

poeCCHOHATTBHON

JCATCIBHOCTH,

OIIK-5.2
Hcnonezyet
KITaCCUYECKHE
"
COBpEMEHHBIE
METOJIbI
UCCIIeIOBAaHUS
B 00JacTH
anexTpudukar
171787
aBTOMAaTH3alUU
CEJIBCKOTO
X03sICTBA

3HaeT
- OCHOBHBIE TE€HJICHIIUU COBPEMEHHBIX METOJIOB UCCIICIOBAHMS
MaTepuaioB; TePMUUECKOl 00paboTKH;

ymeeT
- IPUMEHSThH KIACCUUYECKHE U COBPEMEHHbBIE METOIMKHI
UCCJIEIOBaHUM B 00JIACTH arpOMHXEHEPUU

BJIajJleeT HABBIKAMH

- pemiaTh 3aa4u, CBSI3aHHBIE CO CTPYKTYpOOOpa3OBaHUEM B
pe3yabTaTe TEPMOOOPaOOTKH, CBApKU, OOPaOOTKH JTaBIICHHEM
" JIUTbA.




2. Hepeqeﬂb OICHOYHBIX CPEACTB IO NUCHUILJIUHE

o OneHo4YHOE CPEeNCTBO
5 Kon nnnukatopos
3 MIPOBEPKU PE3yIbTATOB
Ne HaumenoBanwue pasnena/TeMbl S JOCTHIKEHHUS
5 . JOCTIDKEHHS HHANKaTOPOB
o KOMITIETCHIUH KOMITETECHIIU I
1 pa3nen. Paznen 1. MarepuanoBeneHue.
1 Pazgen 2. TexHONMOTHS KOHCTPYKIMOHHBIX MaTEPHAJIOB
* | Pazgen 3. O6paboTKa KOHCTPYKIMOHHBIX MaTEPHAJIOB
pe3aHueM.
11 |Tema 1. Beenenue. O6iue 5 OINK-1.1, OTIK- VCTHEIA ompoc
""" | cBeneHus o meTauiax. 5.1, OIIK-5.2
OIIK-1.1, OTIK- Vi .
1.2. | MeTaminuecKue CIIaBbl M AHATPAMMBI COCTOSHHS 2 5.1, OTK-5.2 CTHBIH OLIpOC
13 Tewma 3. XKenezoyriepoaucTsie 5 OIIK-1.1, OIIK- Tect
R e 5.1, OIIK-5.2
OIIK-1.1, OTIK- Vi .
1.4. | Tema 4. Tepmuueckas 06paboTKa cTamm 2 5.1, OTIK-5.2 CTHBIN OTIpOC
OIIK-1.1, OTIK- Vi .
1.5. | Tema 5. Xumuko-tepmudeckast 00paboTka craien 2 5.1, OIIK-5.2 CTHBIN ONPOC
Tema 6. Konc HOHHBIE
oot B ROHCTPYIE OIIK-1.1, OTK-
1.6. ) ) 5 1. OIK-5.2 Tect
WHcTpyMeHTaJIBHBIC CTAH U b :
CILIaBBI
OIIK-1.1, OTIK- Vi .
1.7. | Tema 7. MaTepuais ¢ 0coObIMU (pU3MUECKUMH CBOHCTBAMH 2 5.1, OTIK-5.2 CTHBIN ONPOC
18 Tema 8. HemeTammdaeckue MaTeprasl. 5 OIIK-1.1, OIIK- Teer
" |lopouIkoBble 1 KOMIIO3UIIMOHHBIE MaTEPHAIIbI. 5.1, OIIK-5.2
OIIK-1.1, OTIK- .
1.9. | Tema 1. CiocoGblI MoJTydeHUs METAILIOB. 3 5.1, OTIK-5.2 YerHbiit orpoc
OIIK-1.1, OTIK- Tect
1.10. Tewma 2. JIuteitHOoe TPOU3BOACTBO 3 5.1, OIIK-5.2
OIIK-1.1, OTIK- Vi .
1.11. | Tema 3. O6paboTKa METAIIIOB (MaTEPUAIOB) JABICHUCM. 3 5.1, OTIK-5.2 CTHBIH OLIpOC
OIIK-1.1, OIIK- T
1.12. | Tema 4. CBapka MeTalIoB 3 5.1, OTTK-5.2 eer
113 Tema 1. Pe3anne u ero 0cHOB- 3 OIIK-1.1, OTIK- Vermpiii onpoc
""7" | HbIE DIIEMEHTHI. 5.1, OIIK-5.2
114 Tema 2. dusnueckue OCHOBHI IpOLIECCa PE3aHHUS METaJlIOB. 3 OIIK-1.1, OIIK- Tect
| (Buneo nexuus) 5.1, OIIK-5.2
Tema 3. Cuiibl M CKOPOCTh pe3aHMsi NMpH ToueHHWH. HazHaueHue OIIK-1.1, OIK- Tect
L15. 3 5.1, OTIK-5.2
PEKMMOB pe3aHusl.
OIIK-1.1, OTIK- T
1.16. | Tema 4. CriertuanbHbIe METOIBI 0OPAOOTKH. 3 5.1, OIIK-5.2 cer




IIpomexyTouHast arTecTanus

3. OneHo4HbIe cpeacTBa (OLEHOYHbIe MATEPHAJIbI)

[TpumepnsIit
IIPOMEKYTOYHOU aTTEeCTALUU

nepeyeHb

OICHOYHBIX CPCACTB

TS

TEKyLIETO  KOHTPOJIS

yCIIEBAaEMOCTH

n

Ne |HaumeHoBanue
/T | OLIEHOYHOTO CPEJICTBA

KpaTtkas xapakrepucTrka
OLIEHOYHOTO CPEeJICTBA

[IpencraBneHne OLIEHOYHOTO CPEICTBA B
donae (OneHOUHbIE MAaTEPHAIIBI)

Tekymui KOHTPOJIb

J1J1s1 OlleHKM 3HaHUM

1 VYeTHbll onpoc

CpencTBo KOHTPOJISI 3HAHUH
CTYIICHTOB,
CIOCOOCTBYIOIIIEE
YCTaHOBJICHUIO
HETIOCPEICTBEHHOTO
KOHTaKTa MEXKIY
mpernoaaBaTejicM U
CTYIIEHTOM, B IIpOIIecce
KOTOPOT'O TpernojaBaTeib
MOJTy4aeT IUPOKHE
BO3MOKHOCTH JIs1 U3YYCHUA
WH/IMBUTYaJIbHBIX
0CcOOEHHOCTEH YCBOCHHUS
CTyJIEHTaMHU y4eOHOTO
marepuara.

ITepeueHb BONIPOCOB /J1s1 YCTHOT'O ONpOca

2 Tect

Cucrema
CTaHIapTU3UPOBAHHBIX
3aJJaHUM, TT03BOJISIONIAs
aBTOMATHU3UPOBATH
MpoLeypy U3MEpPEHUs
YPOBHSI 3HaHUI U YMEHUHN
oOyuaromierocs.

®doH TECTOBBIX 3aJaHUN

JI1s1 OEHKM YMEHH

JI151 OLIEHKH HaBBIKOB

IIpomexyToUuHas aTTecTaius

3 3auer

CpencTBo KOHTPOJIS
YCBOEHHsI y4eOHOT0
MaTepuaia NpaKTUYeCKUX U
CEMUHApPCKUX 3aHATHH,
YCIIELIHOTO MPOXO0KIEHUS
IIPAKTUK U BBIIIOJHEHUS B
IPOLIECCE ITUX MPAKTUK
BCEX YUEOHBIX MOPYUCHUN B
COOTBETCTBHHU C
YIBEP)KICHHOMN
IIPOrPaMMOH €
BBICTABJICHUEM OLIEHKU B
BUJIE «3aUYTEHO»,
«HE3aUYTEHOM.

[Tepedyens BOpOCOB K 3a4ETy




4 OK3aMeH CpencTBo KOHTPOJIA KoMIuiexT sx3aMeHaIllMOHHEIX OMIIETOB
YCBOEHUS y4eOHOTO
MaTepuana u
dbopmMupoBaHus
KOMITETCHIIHH,
OpraHU30BaHHOE B BUJIE
Oecenbl IO OWieTam ¢
HEJBI0 TPOBEPKU CTEMICHU U
KauecTBa yCBOCHUS
M3y4aeMoro Marepuania,
OTIpEeCIUTh
HEOOXOIUMOCTb BBEICHUS
U3MEHEHUH B COJEpKaHHUE U
METOJIbI OOyUCHHUSI.

4. llpumepHblii GOHI OLEHOYHBIX CPEACTB IJsl MPOBeIeHHS TEKYIIEro KOHTPOJIS M MPOMEKYTOYHOH
arrecTalMid O0yYAWIIMXCH MO JUCHMIVIMHe (MoayJw) '"'MarTepuajioBeeHMe M  TEeXHOJIOTHA
KOHCTPYKIIHOHHBIX MaTepuaJioB'

Ilpumepnvie oyenounvie mamepuansl 0131 MmeKyuie2o KOHMpOJia ycnesaemocmu

1. OCHOBHBIE THIIBI IHATPAMM COCTOSTHUS:

1. JUISE  CJIydaeB TIOJIHOM HEpPacTBOPUMOCTH KOMIIOHEHTOB, TIOJHOW pPacTBOPUMOCTH,
OTPaHUYCHHOM PACTBOPUMOCTH M 00Pa30BaHUS XUMHUECKOTO COCIMHEHUSI.

2. JUTSL CITy9aeB TOJHOW HEPacTBOPUMOCTH, MOJIHOM PacTBOPHUMOCTH, 00Opa30BaHUsI XUMUYECKOTO
coeMHEHUs U 00pa3oBaHUs OMMeTasa.

3. JUISL CIydaeB OO0pa3oBaHUs XMMHUYECKOTO COCIWHEHUs, 0Opa3oBaHusl OuMerasia, MOTHON
PacTBOPUMOCTH U TIOJIHOW HEPACTBOPUMOCTH.

2. DBTEKTHKON Ha3bIBACTCH:

1. CMECh [JIBYX COCTABJISIOIIUX, KPUCTAJUIM3YIOLIUXCA M3 pacIUlaBa IIPU CAMOM HHU3KOU
TeMriepatype (OJIHOBPEMEHHO BO BCeM o0beMe W 0€3 H3MEHEHHUsS TeMIIepaTyphl KpPUCTAUIM3AINH) C
00pa3oBaHUEM MEIKO3EPHUCTON MEXaHHUECKOM CMECH.

2. CMECh JBYX COCTaBIIIIOIIMX, KPUCTAUIM3YIOIIMXCSA IIPH CaMOM BBICOKOM TeMIeparype C
00pazoBaHMEM MEJIKO3ePHUCTON MEXaHUYECKOH cMecH.
3. CMECh JIByX COCTaBIIIOIIMX, KPUCTAUIM3YIOUIMXCS TIPpH CaMOW HHU3KOM TeMIepaType

(omHOBpEMEHHO BO BCeM oOOBeMe W 0e3 HM3MEHEHHs] TeMIepaTypbl KpUCTAIM3AlMK C o0Opa3oBaHHEM
TBEPJIOTO PacTBOpa).

3. JIuHUS TUKBUAYC HA THArpaMMax COCTOSIHUSA CIUIABOB 3TO:

1 JINHUS Havyaja KpUCTAJUIM3alHUK CIUIaBOB.

2. JINHUS, TTPU KOTOPOM CILJIaB U3MEHSIET KPUCTAIUIMYECKYIO PEIIECTKY.
3 JINHUS, TP KOTOPOM CIIJIaB OKOHYATEIIBHO 3aTBEPAEBACT.

4. ®eppuTOM Ha3bIBAETC:

1 TBEPABIA paCTBOP BHEIPEHUS YIIIEpOIa B O — JKEJIE30.
2. TBEPABIA paCTBOP BHEIPEHUS YIIIEPOAA B Y — JKEJIE30.
3 XMMUYECKOE COCIMHEHUE JKeNe3a C YIICPOaOM.

5. AyCTEHUTOM Ha3bIBACTCS:

1 TBEPABIA paCTBOP YIIIEpOJa B Y — JKEJE3e.

2. TBEPABIA pacTBOp YIIIEpOaa B 0 — KEJe3e.

3 XMMHMUYECKOE COCAUHEHUE JKelle3a C YIIIEPOIOM.

Ilpumepnuvie oyenounvle mamepuanl
0J151 NPOBEOEHUS NPOMENCYMOYHOU ammecmayuu (3auent, IK3AMeH)
nO UMO2am 0Cce0eHUs OUCUUNTIUHBL (MOOYIA)



1. Kpucrannuzanus. . .:

10. 00pa3oBaHUE KPUCTAUIMYECKON CTPYKTYpbl MpHU MEPEeXoAe MeTaia U3 JKUJKOTO COCTOSHUS B
TBEPIIOE.

11. 00pazoBaHNHE HOBBIX KPUCTAJIOB B TBEPAOM KPHCTAIIMUYECKOM BEIIECTBE.

12. MOCTENICHHOE OTBEp/IeBaHNE aMOP(HHOTO Tea.

2.B TBEPAOM BHUIAC CIIJIaABbI CITOCOOHEBI O6p8.30BLIBaTB. -

4. TBEPAbIE PACTBOPHI, XUMUUECKAE COCIUHEHUS U MEXAaHUYECKHE CMECH.

5. KPUCTAIUIMYECKUE COCAUHEHUSA, MEXaHUYECKHME CMECU M XUMUYECKUE COCAUHEHUS,
IOIYMHSAIOIINECS 3aKOHY BaJICHTHOCTH.

6. MEXaHUYECKHE CMECH, KPUCTAIIIMYECKUE COCAUHEHHUs, TBEPIABIC PACTBOPHI U XUMHUYECKUE

COCOANHCHUSA, MOAYNHATOIUCCA 3aKOHY BAJICHTHOCTH.

3. K uepHbIM MeTaiaM OTHOCSITCS:

4. YyT'yH.

S. Me/lb.

6. HUKEIIb.

4. I'paHenieHTpUpOBaHHAs] KyOuUecKas KpUCTAJUIMUECKasi pelleTka MeTalyla HOCUT Ha3BaHUe:

4. Y — KeJe30.

5. vy — Fe.

6. Fe—1v.

5.AmnoTponueil Ha3bIBaeTCA. . .

4. CIIOCOOHOCTH METAJUIOB B TBEPJOM COCTOSSHUM MMETh PAa3IUYHOE KPUCTAIITMYECKOE CTPOCHHUE,
a CJIEI0BATENILHO U CBOWCTBA.

5. W3MEHEHHUE CBOMCTB MeTaJlla B PE3y/IbTaTe TEPMUUYECKON 00paboTKU

6. M3MEHEHHE CBOWMCTB METaJlla B pe3y/bTaTe XOJIOJHOW MIacTUYeckoi nedopmarmu.

Temwt nucomennvix padom (3cce, peghepamot, Kypcoswvie padomast u op.)
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