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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
y4eOHOM roly Ha 3aceqaHuu Kageapsl [IpoeKTUpOBaHUS M SKCILTyaTalluyd METAILTYPTHUECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AlT. ﬁ)p‘IYHOB

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanusanuu B 2023 - 2024
y4eOHOM roy Ha 3aceqanuu Kadeapsl [IpoeKTHpOBaHUS U IKCILTyaTaIllMd METALTypPrHYSCKIX

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.I'. KopuyHoB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqanuu Kadeapsl [IpoeKTHpPOBaHUS M IKCIUTyaTallMU METAJLTYPrUYECKUX

[Iporokom ot 20 . Ne

3aB. kadenpoii A.I'. KopuyHoB

PaGouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2025 - 2026
y4eOHOM roly Ha 3aceaHuu Kadeapsl [IpoeKTHpOBaHUS M IKCILTyaTalluHd METALTYPTHUECKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoii AlT. ﬁ)p‘IYHOB

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM ToJTy Ha 3aceaHuu Kageapsl [IpoeKTHPOBAHUS M SKCILTyaTalluHd METALTYPTHUECKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoi AlT. E()p‘{yHOB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Hemsimu OCBOCHUS JUCIATUTAHBI «MaImHOCTPOUTETbHBIE MaTepUaTbD)
ABIIAIOTCS:IPUOOPETEHUE  CTYIAEHTaMH  TEOPETHMYECKUX 3HAHUW O  3aKOHOMEpPHOCTSX,
OTIPEICIISIONINX CBONCTBA MAaTEPHATIOB, MMPAKTUYECKIX HABBIKOB KOHTPOJISI M TIPOTHO3UPOBAHUS
CBOICTB M NOBEJIEHUS MaTEpPHAJIOB B PAa3IMYHBIX YCIOBUSAX UX OOpabOTKH M JKCIUTyaTallHH,
HEOOXOUMBIX OakaiaBpy 1o HampasiieHuto moAaroroBke 15.03.02 TexHonoruveckue MamuHbl |
o0opyaoBaHUEe NSl MJIOJOTBOPHOW pabOThl Ha MPOMBIIUICHHBIX NPEANPUATUSAX, B HAYUYHBIX,
KOHCTPYKTOPCKHX U TIPOSKTHBIX OPTraHU3aIUAX

2 MecTo JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe1bHOI POrpaMMbl

JucuuruimHa MammMHOCTpOUTENbHBIE MaTepHuajbl BXOAUT B 0a30BYI0 4acTh y4yeOHOTO
11aHa 00pa30BaTeNIbHON POrPaMMBI.

Jns  W3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOopMHUPOBAHHBIE B PE3YJIbTATE U3YyUEHHS AUCLUILIUH/ IPAKTUK:

VYyeOHast - OpakTHKa M0 MOJIYYEHHIO IEPBUYHBIX MPO(EecCHOHANBbHBIX YMEHUH U
HaBBIKOB, B TOM 4MHCJIE€ IEPBUYHBIX YMEHUH U HAaBBIKOB HAyYHO-HCCIIEI0BATEIbCKOU
JeSITEIbHOCTH

dusnka

ConpoTHBieHHE MaTEpUAIIOB

BBenenue B HanpaBiieHue

Xumus

3HaHus (YMEHMs, BIaJleHHs), IOIYUYEHHbIE NIPU U3YUYEHUU JAHHOW TUCLHUIUIMHBEI OyIyT
HEOOXOIUMBI JUIsl U3yUCHHS TUCIUTLTNH/TIPAKTHK:

MozenpoBaHu€e B MaIIMHOCTPOCHUH

[Ipon3BoACTBEHHAsA - MPAKTUKA 10 MOJYYEHHUIO NPOPECCHOHATIbHBIX YMEHHH U OIbITa
poeCCUOHAIBHON eI TETbHOCTH

Jeranu mammH

TexHoIornuecKne TMHUU U KOMILJIEKCHI METAJITYPTHUECKUX LIEXOB

TexHos0THs KOHCTPYKIIMOHHBIX MaTepUaioB

I'mpponpuBox ¥ THAPO-, THEBMOABTOMATHKA METAJUIypPrU4€CKOr0 IIPOU3BOACTBA

Mertannypruyeckre noabeMHO-TPAHCIIOPTHBIE MAILTUHBI

OCHOBBI TEOpUHU TPEHUS U U3HAIIUBAHUS

MoHTaxX, SKCIUTyaTalus U pEMOHT METAJUTyprHUeCKUX MAIlIMH U 000PY0BaHUS

OCHOBBI IPOTHO3UPOBAHUS HAJIEAKHOCTH TPUOOCOTIPSKEHUM

OCHOBBI TEXHOJIOTUY MAallTMHOCTPOEHUS

IToaroroBka k cade u cjadya rocyJapCTBEHHOTO HK3aMEHa

[Ipou3BoicTBEHHAS — IPEIIUIIOMHAs MTPaKTUKa

OCHOBBI IPOEKTHUPOBAHUS

BoccTranosnenue u ynpouHeHue ieTanei MaliH

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUINHBI (MOAYJIS) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00yUeHH s

B pesynbrate OCBOGHUS AMCUUIUIMHBI (MOIYJs) « MalIMHOCTPOUTEIbHBIE MaTEepUaAIb)
o0yyJaronuiics 10KeH 00J1a1aTh CICYOITUMU KOMIIETECHITUSIMH:

CrpykTypHBIH [Inanupyemble pe3ynbTaThl 00yueHus
JJIEMEHT
KOMIIETCHIIMHU




OIIK-5 CIOCOOHOCTBIO peliaTh CTaHAAPTHBIE 331a4H TPO(PECCUOHATLHON 1eATEIbHOCTH Ha
OCHOBE MH(OPMALIMOHHOI 1 OnbIHorpaduIecKoi KyabTypsl C IPUMEHEHUEM
UH(POPMALMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTUH B C Y4ETOM OCHOBHBIX TpeOOBaHUI
nH(pOpMaIMOHHOM 0€30MMacCHOCTH

3Hath - KJ1accu(UKAIMIO U MAapKUPOBKY CTaJIel, YyTrYHOB M Pa3jIMYHbIX CIUIABOB;
- CIIOCOOBI MOJTYYCHUS KAUEeCTBEHHBIX CTAJICH;

- TEXHOJIOTUI0 00pabOTKH CTaliel U CIIaBOB

- OCHOBHBIE TPYMIIBI U KJIACCHI COBPEMEHHBIX MaTEPUAJIOB, UX CBOMCTBA U
o0JacTu MpUMEHEHHUs, TPUHIIUIIBI BBIOOpA.

Ymeth - IPOBOJUTH UCCIIE0BAHUS CTaJIEH U CILJIaBOB
- IPOBOJIUTH AHAJINU3 CTaJIel, YyIYHOB, IBETHBIX METAJUIOB U CIUIaBOB

BJIa[[eTB - HaBbIKaMHU OIPCACICHUEC NPUINHBI BOSHUKHOBCHUSA I[C(beKTOB
- CIIOCOOHOCTBIO IEMOHCTPUPOBATh Oa30BbIC 3HAHUS B 00JIACTH
C€CTCCTBCHHOHAYYHBIX JUCHUIIIMH, TOTOBHOCTBIO BLIABJIATH
€CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOJIeM, BOSHHKAIOIIMX B X0O/1€
npodeccCHnoHATBHOM e TEIIBHOCTH

[1K-16 ymenrem npuMeHSITh METOIbI CTAHAAPTHBIX UCTIBITAHUMN 110 ONPEACICHHIO (PU3UKO-
MEXaHMYECKUX CBOMCTB U TEXHOJOTMYECKUX MTOKA3aTEJIeH UCIIOIb3YEMbIX MAaTEPUAIIOB U
TOTOBBIX U3IEINU

3HaThb - 3HaTh KJIacCU(UKALMIO U MApKUPOBKY CIUIABOB, CTaJe U UyTyHOB

- TEXHOJIOTHIO 00pabOTKH CTalIei U CIIIIaBOB

- OCHOBHBIE TPYIIIBI U KJIACCHI COBPEMEHHBIX MAaTEPHUAJIOB, UX CBOWCTBA U
o0jacTy MpUMEHEHHUs, IPUHILIUIIBI BBIOOpa

- (ha30BBIN U CTPYKTYPHBIN COCTAB CTaJIel U YyT'YHOB

YMetb - OnpenenuTs 0COOEHHOCTH CTPOEHUS CIIEUATBHBIX MAPOK CTajei
- IPOBOJUTH MCCIIEIOBAHUS CTalleH U CILIIaBOB
- IPOBOAWTEL aHAJIU3 CTaJ'IGI\/’I, YYyTYHOB, IBETHBIX MCTAJIJIOB U CIIJIaBOB

Brnagets - HaBBIKAMU OTIPEJIeNIeHUs] TPUUYMNHBI BOSHUKHOBEHUS Je(PEKTOB
- CIIOCOOHOCTHIO JIGMOHCTPUPOBATH 0a30BbIC 3HAHUSA B 00J1aCTH
€CTECTBEHHOHAYYHBIX JUCHUIUINH, TOTOBHOCTHIO BBISBIISTH
€CTECTBCHHOHAYUYHYIO CYITHOCTh TIPOOJIeM, BOSHUKAIOIIUX B XOJIe
npodeccnoHaNbHOM 1eATeNbHOCTH

- HaBbIKaMMH BBISIBJICHUS )IC(bGKTOB Ha MCTAJIJIOU3ACIIUAX




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIMIINHBI (MOIYJIs)
OO0mast TpyI0eMKOCTh JUCIHILIUHBI COCTaBiseT 5 3aueTHbIX eauHuin 180 akan. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 16,9 akas. 4yacos:
— aynuTopHas — 14 akaj. 4acos;

— BHeayAuTOpHAs — 2,9 akaj. 4acoB;

— camocTosiTenpHas padota — 154,4 aka. yacos;

— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaJ. yac

dopma arTecTaluy - SK3aMEH

AynutopHast 3 e
KOHTaKTHas paboTa E = Dopma TeKyIIEero
=
B aKaj. yacax (2] Bu KOHTPOJIS
Paszen/ Tema 2 (B axaz. vacax) =l A y p Kox
> & © | caMOCTOSTENbHOH | ycneBaeMOCTH U
JIACIMTUTHHBI ) = .. | xommereHK
g & padoThI MIPOMEKYTOUHOM
Tex. mab. | mpaxT. =9 arTecTalyy
3aH. 3aH. | O &
1. MarepuanoBenenue
MAaIIHHOCTPOUTETBEHBIX
MaTepuaIoB
[TpopaboTka
TEOPETHYECKOr0 | — yCTHBIH ompoc
11 MarepuanoBeneHue (JIEeKIOHHOT0) (cobecenoBanue)
Kak HayKa. Ob6mrue 0,5 20 | marepuana.l3yue — TIpoBepKa
CBE/ICHHMS O MaTepHaliax. HUE WHIHUBUAYATbHBIX
JIOTIOJTHUTEIIEHOTO 3agaHui
Marepuaa.
CamocrosTenpHOE
u3ydeHHue yueOHoH
Y HAYYHO
JIUTEPATyPHI; .
PATYPHI; — YCTHBII1 onpoc
- Pabora c
(cobecenoBanme)
1.2 3. Kpucrammzanus KOMIIBIOTEPHBIMU
05 1 20 — IIpOBepKa
pacIuiaBoB 00yJaomumMu
WHIUBHUAYaITbHBIX
mporpamMMamu, .
3a/1aHui
3 JNEKTPOHHBIMU
yueOHUKaMH,
TpeHaXxepaMH,
TECTOBBIMH
CHCTEMaMHU.
- H3y4YCHHUE
y4eOHOH 1 HAy4IHO
JIMTEPATYPHI;
- PaGora ¢ CTHBII OIpPOC
13 Hedopmarnms u KOMIBIOTEPHBIMU Y p
a3pylIeHHEe MaTepHuajioB 00yJaomuMu (cobecenomane)
baspy p ) 1 211 | 1/11 | 16 M — IIpoBepKa
MexaHuuecKre u porpamMMamH,
. HHIUBUAYTbHBIX
(u3nyueckue cBOMCTBA. INEKTPOHHBIMHA .
3a/1aHuUi
yueOHUKaMH,
TpeHaXepaMmH,
TECTOBBIMHU
CHCTEMaMHU.




- U3y4eHHe
y4eOHOH U Hay4yHO

JIUTEPATYPHI,
- Pabora ¢ N
— YCTHBIH onpoc
KOMITBIOTEPHBIMH
14 Juarpammbl (cobecemoBanue)
00yJaroIuMu
COCTOSIHUSI, THIIBI CTPYKTYP 0,5 2 1 — IpoBepKa
mporpamMMamu,
MarepuaoB WHIUBUAYaIbHBIX
JIEKTPOHHBIMU N
3aaHui
y4eOHUKaMHU,
TpeHaXepaMH,
TECTOBBIMHU
CHCTEMaMHU.
- U3y4eHue
y4eOHOH U HayYyHO
JIUTEPATYPHI,
- Pabora c N
— YCTHBII onpoc
KOMITBIOTEPHBIMU
(cobecemoBanue)
15 CmmaBel  cHUCTEMBI 00yYaroIUMK
0,5 1 — TpOBEpKa
JKeJIe30-yTIIepo] mporpamMMamu,
WHIUBUAYATbHBIX
NIEKTPOHHBIMU N
3amaHui
y4eOHUKaMHU,
TpeHaXxepaMH,
TECTOBBIMHU
CHCTEMaMHU.
- U3yueHHe
y4eOHOM U HayYyHO
JIUTEPATyphI
- Pabora c .
— YCTHBIH ompoc
KOMITBIOTEPHBIMU
1.6 ®a3oBble npeBparieHus (cobecenoBaHnmue)
o0yJaromuMn
B KEJIe30yTIePOTUCTBIX 1 — TIpoBepKa
porpamMMamu,
CIuIaBax WHIUBUAYATbHBIX
JNIEKTPOHHBIMU N
3agaHui
yueOHUKaMH,
TpeHaXepaMH,
TECTOBBIMHU
CHCTEMaMH
- U3yueHHe
y4eOHO# U HayYyHO
JIUTEPATYyPBHI
- Pabora c .
— YCTHBIH ompoc
1.7 Tepmuueckas u KOMIIBIOTEPHBIMU
(cobecenoBanue)
XUMHKO-TEPMHUIECKAsI o0yuaromumu
N 2/21 — IpoBepKa
o0OpaboTka crayen 51 MporpaMMamy,
HHIUBUAYTbHBIX
CILIaBOB 3JIEKTPOHHBIMHU N
3agaHui
y4eOHUKaMU,
TpeHa)XXepamu,
TECTOBBIMHU
cucTeMamu
1.8 Dx3amen
Hroro no pazneny 4 6/311 | 4/11 |154,4
Hroro 3a cemectp 4 6/311 | 4/11 |154,4 9K3aMCEH
HToro no gucLUIINHE 4 6/3U1 | 4/11 |154,4 3K3aMeH




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

HpI/IMeHSIIOTCSI TpaaAUuLIUMOHHAA U MOAYJIbHO-KOMIICTCHTHOCTHAA TEXHOJIOTHUU.

Jlekuuu MpOXOAST KaK B TPATUIIMOHHON (hopMe, Tak U B (hopMe JICKIIUH-KOHCYIbTAIINH,
/I TCOPETHUECKUN MaTepual 3apaHee BBIIASTCS CTYACHTaM JIJIsi CaMOCTOSTEIHHOTO U3YyUCHUS,
JUIS  TIOATOTOBKM BOIPOCOB JIEKTOPY, TaKUM O0pa3oM, JIEKIUs MPOXOAMT IO THUILY
BOITPOCBI-OTBECTHI-JUCKYCCHA. .HGKLII/II/I YUTAKTCA C HCIIOJIb30BaAHHUEM MyJIbTI/IMeI[I/II\/JIHOFO
000pyI0BaHUs, TPE3CHTAIIHIOHHBIX MAaTEPHAJIOB.

JICKITMOHHBIN MaTepuan 3aKperuisieTcss B XoJie J1abopaTOpHBIX pPabOT, HAa KOTOPBIX
BBIMOJIHSIOTCSL TPYNIIOBBIC WM WHAMBHUIYaJbHBIC 3aJaHHUs TI0 TNPOWJCHHOW Teme. [lpum
NPOBEICHUH JIAOOPATOPHBIX 3aHATHH HCHOJIB3YETCS METOJA KOHTEKCTHOTO OOy4YeHHsI, KOTOPBIH
MO3BOJISICT YCBOMTh MAaTEpUaN IIyTEM BBISBICHHS CBSI3€H MEXIy KOHKPETHBIM 3HAaHHUEM U €ro
IIPUMEHEHHUEM.

[Ipu BBIMOTHEHUHU 1a0OPATOPHBIX PA0OT HCIOJB3YETCS TEXHOJIOTUS KOJUICKTHBHOTO
B3aMMOJEHCTBUS. 3aHATUS MIPOBOAATCS B BUJE J1a0OpATOPHOrO aHAIM3a U SKCIIEPUMEHTA, MPU
9TOM CTYJEHTBI Pa0OTalOT COBMECTHO C IMOCICAYIONIMM TPYIIIOBBIM aHAIM30M IOJyYEHHBIX
pe3ynbTaToB. Hampumep, CTpyKTypy CIUJIAaBOB ONPENEIAECT KAXKIbIA CTYJICHT NPU H3YyYECHUH
IKCIEPUMEHTAJIbHBIX 00pa3loB, a aHajiu3 MOJYYCHHBIX pe3yJbTaTOB MO CIUHHUYHBIM
IMMOKa3aTcJisAM, BBIITOJHCHHBIX OTACJIbHBIMHA CTYACHTAMU, IPOBOJUTCA I'PYIIIOBBIM MCTOAOM.

B yueOHOM mporiecce HCIOb3YIOTCSI aKTUBHBIC M MHTEPAKTHBHBIC (DOPMBI IPOBEICHUS
3aHATUH (KOMIBIOTEPHBIE CHUMYJISILIMM, DPAa300p KOHKPETHBIX CUTYyalMil) B COYETaHUM C
BHEAYJUTOPHOW PabOTOH C IEIbi0 POPMHUPOBAHUS M PA3BUTUS MPOPECCHOHATIBHBIX HABBIKOB
oOyyJaroumxcsi.

CamocrosTenbHas pabdoTa CTYJIEHTOB CTUMYJIHUPYET CTYACHTOB K CaMOCTOSTEIBHOM
npopaboTKe TEM B IIPOLIECCE HANMCAaHUs pedepaToB, BEINOIHEHNUS UHIMBUAYaIbHBIX 3aJaHUM, B
MPOIIECCe MOATOTOBKH K KOHTPOJIBHBIM pa00TaM M UTOTOBOM aTTECTAINH

6 YueOHO-MeTOAMUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOM PadoThl 00y4arommxcst
Mo gucumnanHe «MallMHOCTPOUTEIbHbIE MaTepuanbl» NPpeaycMoTpeHa ayaAuTopHaa n BHeayaAnTopHasn

camocToaTenbHas paboTta obyyatowmxcs.

AyanTOpHas camocToATebHan paboTa CTyAeHTOB NpeanonaraeT pelleHne KOHTPO/IbHbIX 33434 Ha
NPaKTUYECKMX 3aHATUAX M BbINOHEHWE NabopaTopHbIX paboT.

Bua camocrositeJibHOM
Pasgen/Tema
fvansnan paGoTHI
1. [IpopaboTka TeopeTnyeckoro (JEKIMOHHOTO) Marepuana.lzydenue
MarepuanoBeieHue |IOMOTHUTENBHOTO MaTepraa.
Kak Hayka. OOmme
CBEICHHUS 0
MaTepHasax.
2.Ctpoenue u [IpopabGoTka TeopeTnueckoro (JIEKIIMOHHOTO) Marepuana.lizydenue
CBOMCTBA JOIMMOJIHUTCIIBHOI'O MaTCpuala.
MaTepHuaioB [IpopaboTka METOIMYECKHX YKa3aHWK K JaOOpaTOpHBIM paboTam,
COCTAaBJICHHUC KOHCIICKTA, ITOATOTOBKAa OTBCTOB II0 KOHTPOJIbHBIM
BOIIPOCaM.




3. Kpucrammzanus
pacIuiaBoB

[TpopaboTka TeopeTHueckoro (JIEKIMOHHOTO) Marepuaia.l3ydenue
JONOJHUTEIBHOTO MaTepHaa.

[TpopaboTka METOJMYECKUX YKa3aHWW K J1adopaTOpHBIM paboTam,
COCTaBJICHHE KOHCIIEKTa, IIOATOTOBKA OTBETOB IO KOHTPOJIEHBIM
BOIIPOCAM.

4. Jedbopmarus wu

[IpopaGoTka TeopeTHueckoro (JIGKIIMOHHOTO) MaTepuaina.l3yuenue

paspylieHue JIOTIOJIHUTEIILHOTO MaTepHalia.
MaTepHaIoB. [IpopaboTka METOIMYECKMX YKa3aHWK K Ja0OpaTOpHBIM paboTam,
MexaHWYecKUe€ M |COCTaBJIEHHE KOHCMEKTa, IOATOTOBKA OTBETOB 110 KOHTPOJIbHBIM
buznIecKue BOITPOCAM.

CBOMCTBA.

5. Huarpammel | [IpopaboTka TeopeTnueckoro (JIGKITMOHHOTO) Marepuaia.lizydenue
COCTOsIHUA, THUIIBI | JOITOJIHUTCIBbHOT' O MaTepI/IaJIa.

CTPYKTYP [IpopaboTka METOAMYECKHUX YKa3aHM K J1aOOpaTOPHBIM paboTam,
MaTepHuajoB COCTaBJICHHME KOHCIIEKTa, TIOJArOTOBKA OTBETOB IO KOHTPOJIHHBIM

BOIIpOCaM.

6. CrutaBbl CHCTEMBI
KEINe30-yTIepoT

[IpopaGoTka TeopeTHueckoro (JIEKIMOHHOr0) Martepuaina.ll3yuenue
JONOJTHUTEILHOTO MaTepHaa.

[TpopaboTka METOAMYECKMX YKa3aHWH K JIaOOpaTOpHBIM padoTam,
COCTaBJICHHE KOHCIIEKTa, IIOATOTOBKAa OTBETOB IO KOHTPOJBHBIM
BOIIPOCAM.

7. Yrunepoaucras |IIpopaGoTka TeopeTnyeckoro (JIEKIUOHHOr0) Marepuana.lzyuenue
CTallb JIOTIOJTHUTEILHOTO MaTepuaa.
[TpopaboTka METOAMUYECKUX YKa3aHUH K J1abopaTOpHBIM paboTam,
COCTaBJICHUE KOHCIIEKTa, IIOJATOTOBKA OTBETOB 110 KOHTPOJIbHBIM
BOIIPOCAM.
8. dazoBeie|[IpopaboTka TeopeTnyeckoro (JEKIMOHHOTO) Marepuana.l3ydenue
IpeBpaleHUs B|JONOJHUTEIBHOTO MaTepuaia.
xenezoyraepoauct |IIpopaboTka MeTonuyeckux ykazaHuM K JabopaTopHbIM paboTam,

bIX CIIJIaBax

COCTaBJICHUE KOHCIEKTa, TOJArOTOBKA OTBETOB IO KOHTPOJBHBIM
BOIIPOCAM.

9. Tepmuueckas u
XHUMHKO-TEPMHUYECK
as o0paboTka
CTaJIed U CILIaBOB

[TpopaboTka TeopeTHueckoro (JIEKIMOHHOT0) Martepuaina.l3ydyenue
JIOTIOTHUTEILHOTO MaTepuasa.

[TpopaboTka MeTOAMUYECKUX YKa3aHUH K JIabOpaTOpHBIM paboTam,
COCTaBJIEHHME KOHCIIEKTa, IIOJATOTOBKA OTBETOB 10 KOHTPOJIbHBIM
BOIIPOCAM.

10. Crpykrypa,
CBOMCTBa u
MIPUMEHEHUE
JIETUPOBAHHBIX
cranei

[IpopaboTka TeopeTnueckoro (JIEKIMOHHOTO) Marepuana.lizydenue
JIOTIOJTHUTEILHOTO MaTepuaa.

[IpopaGoTka MeTOAMYECKHUX YKa3aHMW K JlabopaTOpHBIM paboTawm,
COCTaBJICHUE KOHCIEKTa, IOJrOTOBKA OTBETOB I10 KOHTPOJBHBIM
BOIIpOCaM.

11. CruiaBel
[IBETHBIX METAJIOB

[IpopaboTka TeopeTnueckoro (JIEKIMOHHOTO) Martepuana.lizydenue
JIOTIOJTHUTEIILHOTO MaTepuaa.

[TpopaboTka MeTOAMYECKHUX YKa3aHMM K JlabopaTOpHBIM paboram,
COCTaBJICHUE KOHCIEKTa, IOJArOTOBKA OTBETOB I10 KOHTPOJBHBIM
BOIIpOCaM.

12.  TlopomkoBsle, |[IpopaboTka TeopeTHyeckoro (JEKIUMOHHOTO) Marepuana.l3zyuenue

KOMITO3UITUOHHBIC, |IOTIOJTHATEIIEHOTO MaTepHara.

amopQHbIe [TpopaboTka METOAMUYECKUX YyKa3aHUW K J1abopaTopHbIM paboTam,

MaTepuabl COCTaBJICHHE KOHCIIEKTa, IIOATOTOBKAa OTBETOB IO KOHTPOJBHHBIM
BOIIPOCAM.

13. [IpopabGoTka TeopeTnueckoro (JIEKIIMOHHOTO) Marepuana.lizydenue

Hemerammnueckue |IONOJHHUTEIBHOTO MaTepuaa.




MaTepHalIbl

14. OcHosbl|[IpopaboTka TeopeTnueckoro (JeKHHOHHOro) Matepuana.l3yuenue
TEXHOJIOTUU JIOTIOJIHUTEIBHOIO MaTepuaa.

MaTepHaJioB

IToaroroska k|[IpopaboTka TeopeTnueckoro (JIEKLMOHHOr0) Marepuaina.l3ydyenue
IK3aMeHY JIOTIOJIHUTEIBHOT0 MaTepHaa.

Hroro no

AUCHHUILINHE

Bomnpocs 1J1s1 IOATOTOBKH K KOHTPOJILHOI padoTe

Uro u3ydaer MaTepuanoBeeHue?

YeM oTiIMYAIOTCA KPUCTANIMYECKUE Tea OT aMOop(HBIX Ten?

UeM OTAMYAIOTCS] KPUBBIE OXJIAXKICHHUS KPUCTAIUTMYECKOTO M aMOp(HOTO Tesna?

Kakue marepuasnsl Ha3bIBAlOT KPUCTALIMYECKUMU?

B uem 0c00EHHOCTH CTPOEHHUS KPUCTAIIMYECKUX MaTEpUaIoB?

Kakue marepuasnsl Ha3bIBalOT aMOp(HBIMU?

YeMm 00BsICHACTCS 3aKOHOMEPHOE YITOPSAI0YCHHOE PACIIONOKEHHE ATOMOB B

KPUCTAJUIMYECKON pereTke?

Uro Takoe ONMKHUMN U TalbHUM MOPSIOK?

Kaxkoit mopsitok xapakTepeH sl )KUAKOCTESH: OMVKHUN WU TabHUAN?

10. Kakoii mops1ok XxapakTepeH JUIsi KpUCTAIUIOB: ONMMKHUHA WA JaTbHUAN?

11. OOBsicHUTE NOHATHS: KPUCTAJUINYECKAs pelleTKa, KpucTamiorpaguiyeckas miocKoCTh,
KpuCTaJIorpaduueckoe HarpaBjIeHUE.

12. Yo Ha3bIBaIOT KPUCTATIIMYECKOMN pereTKOn?

13. Yto Takoe anemeHTapHas sueiika? Kakumu mapamMeTpaMu OHa OMTUCHIBAETCS?

14. Kakue THUIbI KpUCTAJUIMYECKUX PEIIETOK BaM M3BECTHBI? OXapakTepu3yiTe ux.

15. Yem pemrerka OLIK otnnyaercs ot pemerku I'TIK?

16. Yo Ha3bIBalOT KOOPAMHALIMOHHBIM YHCIOM?

17. [loueMy KpHCTaUINYECKHE PELIETKH METAJIJIOB HAa3bIBAIOT IJIOTHOYNAKOBAHHBIMU?

18. B uem cymHocTs noaumopdusma?

19. Yro Takoe mosmMopdHOE npeBpanieHue?

20. Kakue maTepuaibl Ha3bIBalOT MOIMMOP(HBIMU?

21. XKerne3o B 3aBHCUMOCTH OT TeMriepatypsl MoxeT umeth nin OLIK, wmu 'K pemerky. Kak
Ha3bIBACTCS 3TO sIBJIeHUE??

22. Uto TaKkoe aHU30TPOITHs?

23. KakoBa npuurHa aHU30TpOnuu?

24. TloueMy TOTMKPUCTAIUTMIECKIE MAaTEPHAIIBI SIBIISIFOTCS KBa3UH30TPOITHBIMHE?

25. IoueMy MOHOKPHUCTAJUIBI SIBIISIFOTCS. aHU30TPOIHBIMU MaTepHaiaMu?

26. I[Touemy amopdHBIe Tena SBISTFOTCS UCTHHHO W30TPOITHBIMHA?

27. Kakoit Marepuan Ha3bIBalOT HCTHHHO U30TPOIHBIM, KBa3UU30TPOIHBIM?

28. Ha3zoBuTE OCHOBHBIE CBOCTBA METAIIOB. YeM 0OBICHIIOTCS 0COObIE CBOWCTBA METAIIIOB?

29. B YeMm CyLHOCTb META/IIMYECKOM CBA3M.

30. Kak xiaccupuuupyoT HECOBEPIIEHCTBA KPUCTAJUIMYECKOTO CTPOEHUS?

31. OxapakTepusyiiTe TodeuHbIe 1e(heKThl KPUCTATUIMIECKOTO CTPOCHHS.

32. Kakue HecoBepIIEHCTBA KPUCTAITMYECKOTO CTPOSHHS Ha3bIBAlOT TOUYCUHBIMU U ITOYeMy?

33. Uto coboit mpeacTaBIsSIOT TOUeYHBIEC Te(HEKTHI?

34. Yto coboil mpeAcTaBIsiOT BAKAHCHH U ATOMBI BHEIPCHHUS ?

35. Kakyto posib urparoT ToueuHble AeEKThl B KPUCTAUTMYECKUX MaTepraax?

36. Kakue HecoBepiIeHCTBAa KPUCTAUTMYECKOTO CTPOCHUS HA3bIBAIOT JIMHEHHBIMH U TTOYeMy?

37. K xakoMy Ty 1e(DEKTOB OTHOCAT JUCTOKAITUH ?

NoakowhE

© ®



38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

51.

Yrto coboii MpeACTABISIIOT JUCTOKAITIHN ?

Uro takoe nucnokarmu? Kakue ObIBatOT AUCIOKALUU?

KakoBa ponb qucnokaiuii B Kpucramiax?

Uto Ha3BIBAIOT IPaHUIIAMHU 3€PEH, TPaHULAMH cy03epen?

YeM OTIMYAIOTCS TPAHUIIBI 3€PEH U TPaHUIIbI Cy03epeH?

Kakyo poiib urparor rpaHulibl 3€peH B KpUcTaiax?

Jl1st yero HeOOXOAMMO UCCIIEIOBATh MaTEPHUAIIbI?

Urto Ha3bIBalOT TOHKOM CTpyKTypoil? Kak oHa u3yudaercs?

Uto Ha3bIBalOT MUKPOCTPYKTYpoii? Kak oHa nzyuaercs?

Uro Ha3bpIBatOT MakpocTpykTypoi? Kak oHa usyuaercs?

OxapakTepu3yiTe MaKpOCKOIIMYECKUE METObl aHAJIN3a METAJIJIOB.

JaiiTe XapakTepUCTUKY MUKPOCKOTTMYECKOMY METOAY UCCIEAOBAHUS METAIIOB.
JlaiiTe XapaKTepUCTUKY 3JEKTPOHHO-MUKPOCKOIMMYECKUM METO1aM UCCIIEI0BaHUS
METAaJIJIOB.

JlaiiTe XapaKTepUCTUKY KOJIMYECTBEHHOI'O METO/A UCCIIEJOBAHUS METAJIIIOB.



7 OneHOYHbBIE CPeICTBA /ISl IPOBeIeHUsI IPOMEKYTOUHOM aTTecTAlluN
a) [lnannpyemMble pe3y/ibTaThbl 00y4eHHs U OLIEHOYHbIE CPeICTBA IJI IPOBEAeHHs MPOMEKYTOUYHOM aTTeCTALNMH:

CrpyKTypHBII
DIIEMEHT
KOMIIETEHIIUU

[Tnaaupyemblie pe3yabTaThl O0yUeHUs

OneHouyHble CpeaCcTBa

OIIK-5 cioco0HOCTHIO peliaTh CTAaHAAPTHBIE 321a4H IPO(ecCHOHATBHOM 1eATeJIbHOCTH Ha 0CHOBe MH(OPMAaIMOHHOI 1 Oubnorpadguyeckoi
KYJbTYPbI C IPUMeHEeHHeM HH(POPMAIHOHHO-KOMMYHUKAIIMOHHBIX TeXHOJIOTHI M € y4eTOM OCHOBHBIX TPeOOBaHMI HH(POPMALIMOHHOM

0e30IMacHOCTH

3HaTh

3HATh KJIACCU(PUKALNUIO U MAPKUPOBKY
CTaJIel U YyTYHOB;
CTIIOCOOBITTONTyYeHUSIKAUe€CTBEHHBIXCTAJICH;
TEXHOJIOTHI0 00pabOTKU CTajeil U CIIJIaBOB
OCHOBHBIE I'PYTIIBI U KJIACChl COBPEMEHHBIX
MaTepuajoB, HUX CBOWcTBa M 00jacTu
IPUMEHEHUs, TIPUHIIMIIBI BEIOOpA.

Teopemuqecm{e 80npocsl

1

~No ok, wN

O 00

CrpykTypa U cBOWCTBA MaTepuanoB. AMOp(HOE U KPUCTAIIIMUECKOE COCTOSHUE
MaTepuana.

Meroasl U3ydeHus CTPYKTYpbl MaTEPUAIIOB.

Kpucrannuueckas pemerka. OCHOBHBIE THIIBI PELLIETOK METAJUIOB.
[Momumopdusm. [Momumopduble npeBparieHus.

JleheKThI KpUCTAJUTMYECKOTO CTPOEHHUS.

AHM30TpONUSIL.

DHepreTuyecKkue ycIoBUs KpUcTalIn3aunu. BinsHue ckopocTu oxJiaxaeHus Ha
KPUCTAIUIU3ALHIO.

Mexanusm kpuctamumsanuu. [lapamerpsl kpucTammusanuu.

['omorenHoe (caMONpPOW3BOILHOE) OO0pa30BaHUE IIEHTPOB KPHUCTAILTA3AIMH.
KpuTtudeckuii 3apoapii.

10 T'ereporennoe (HecaMONPOM3BOILHOE) OOPA30BAHKE LIEHTPOB KPUCTAIIU3ALIMH.

Mo nuduniupoBanue.




CtpyKTypHBII
DIIEMEHT
KOMIIETEeHIIUH

[Tnaaupyemble pe3yabTaThl O0yUeHUs

OneHouHble CpeacTBa

11 Jlennpurnas xpucrammsanus.

12 Kpucranmueckue 30HbI cuTKa. Ycajka.

13 Bupl mukBaImm.

14 Bunpr nepopmanyn. MexanusM IUIacCTHYECKON AeQOpMaInH.

15 Haknen npu mnactuueckoii neopmanyu. Pons quciokanuii B yIpoYHEHHUH.
16 Paspymenue meTaos.

17 Mexanunueckue cBOMCTBAa METAILIOB.

18 Mexannueckue
pacTsKeHHe.

XapaKTCPUCTUKHU, OIpCAC/LICMBIC  IIPU  HUCIbITAHWMK  Ha

19 Teepnocts 1 ciocobbI e onpeIeNeHus.

20 Mexanndeckue XapaKTCPUCTHUKHU, OIpCaACIICMbIC npu JNHaAMHUYCCKUX
HUCIIBITAaHUAX (yz[apHa;I BA3KOCTB, TEMIICpATypa XJ'IaI[HOJ'IOMKOCTI/I).

21 KoHCTPYKTHBHAS HPOYHOCT.

YMmeTs

MMpOBOAUTD HCCIICAO0BaHUA craneu 151
CIINIaBOB HA 3JICKTPOHHOM MHUKPOCKOIIC
MMpOBOAUTDH MeTaJ'IJIOFpa(bI/I‘ICCKI/Iﬁ aHaJIu3
CTaﬂeﬁ, YyT'YHOB, LBCTHBIX MCTAJJIOB H
CIIJIaBOB

Bupmyanvusie 1abopamopnvie pabomwl
Omnpenenenue TBEPIOCTH
Ornpenenenne PU3NKO -MEXaHUYECKUX CBOMCTB CIJIAaBOB

[TpoBenenmne Tepmudeckoit 00pabOTKHU CIJIaBOB

BnaneTs:

HaBbIKaMU oTpesieNeHus TIPUYHHBI
BO3HHUKHOBEHUS A€(PEKTOB

CIOCOOHOCTBIO JEMOHCTPUPOBATH 0a30BbIE
3HaHUS B OOJIACTH €CTECTBEHHOHAYYHBIX
TOTOBHOCTBIO

JUCITUIIIINH, BBISIBJIATD

3aodanus na pewenue 3a0au u3 nPogheccUoOHaIbHOU 001ACU, KOMNIEKCHbLE 3A0AHUS
Ha onpenencure Gpu3nko - MEXaHHYECKHUX CBOMCTB MarepuajoB

[TonGop marepuanon




CtpyKTypHBII
DIIEMEHT
KOMIIETEeHIIUH

[Tnaaupyemble pe3yabTaThl O0yUeHUs

OneHouHble CpeacTBa

€CTECTBEHHOHAYYHYIO CYIIIHOCTb Mpo0em,
BO3HUKAIOIIUX B X0J]i€ MPOodecCHoHaNbHOM
JESITeIIbHOCTH

IIK-16 YMEHHUEC IPUMEHATD METOABI CTAHAAPTHBIX HCNbITAHMUI IO OIpeacJacHnI0O (l)I/I3I/IKO-MeX3HI/I‘leCKI/IX CBOMCTB M TEXHOJOTHYECKHUX

noka3zareJjei HUCII0JIB3YEMBIX MAaTECPHUAJIOB H I'OTOBBIX u3aeTui

3HaTe

3HaTh KJIacCU(PUKAIMI0 U MapKUPOBKY
CTaJIel U 4YyTyYHOB

TEXHOJIOTUIO 00pabOTKH cTalei U CIIIIaBOB
OCHOBHBIE I'DYIIIBI U KJIACCHI COBPEMEHHBIX
MaTepuajoB, HUX CBOWcTBa M o0jactu
NpUMEHEHUs, IPUHIMIIBI BEIOOpa

(ha30BbIN U CTPYKTYpPHBIN COCTaB CTajei u
YyT'yHOB

~N O O wMNE

© 0o

Bunst neopmarin. MexaHu3Mm I1acTUIECKO# 1eopManuu.

Haxnen npu mactuueckoit geopmanuu. Posb 1uciiokanuii B ynpoYHeHUH.
Paspymenue metaios.

MexaHnnyeckne CBOMCTBA METAILIIOB.

MexaHHuecKue XapaKTEpUCTHKH, OIpelessieMble TPH HUCHBITAHUMA HA
pacTshKeHue.

TBepAOCTh U CIIOCOOBI €€ OTPeCTICHHUS.

MexaHWUecKue  XapakTepUCTHKH, ONpeAeNsieMble TpH  JTUHAMHYECKHX
UCTBITaHUAX (yapHas BI3KOCTb, TEMIIEPATypa XJIaJHOJIOMKOCTH).
KoHcTpyKTHBHAS TIPOYHOCTH.

Bomnpocsl o muarpamme coctosiaus Fe — C.

N3006pa3uts nonnyto (pazoByro AuarpaMmy (¢ ABOMHBIMU JIUHUSIMU)
XapakTepucTUKa KOMIIOHEHTOB U (a3 CUCTEMBI

[IpeBparieHus B cTayisix, OEIbIX U CEPHIX UyTyHaX

OCHOBHBIE CTPYKTYPBI CTaJli, OEJI0T0 U CEPOro Yyr'yHOB

PaccmoTpeTh kpucTamumsanuio U GOpMHPOBAHUE CTPYKTYpHI JIIOOOT0 CIUIaBa
(TEeXHMYECKOTO JKeie3a, JO- , 3a- M OBTEKTOMAHOM cTamu, Io- , 3a- H
HBTEKTHUYECKOTO OENI0ro 4yryHa, Ceporo 4yryHa ¢ IiacTHHYaThIM rpadurom)

10 Cas3p MexIy CTPYKTYPOIi M CBOWCTBAMH CEPBIX YyT'YHOB.




CtpyKTypHBII
DIIEMEHT
KOMIIETEeHIIUH

[Tnaaupyemble pe3yabTaThl O0yUeHUs

OneHouHble CpeacTBa

11 Bimsuue yriepona u HOCTOSHHBIX TIPUMECEH HA CBOMCTBA CTAJIN.

12 Knaccuduxauus, MapKkupoBKa M HPUMEHEHHE CEpPBIX YYTYHOB (IMTEHHBIN,
BBICOKOIIPOYHBIN, KOBKHIA, OTOCICHHBIH, aHTU()PUKITUOHHBIH ).

13 Knaccuduxauus, MapkupoBKa M HPUMEHEHHE  yIJIEPOJUCTBIX — CTajei
(OOBIKHOBEHHOTO KauecTBa, KaueCTBEHHON KOHCTPYKLIMOHHOH,
UHCTPYMEHTAJIbHOI).

14 TIpeppaienus nmpu Harpese cTanu

15 Pocr 3epna aycrenura

16 M3orepmuueckuii pachaj HepeoxiakaeHHOrO aycTeHUTa

17 UzorepMuyeckue quarpaMMbl pacnaa MepeoXIakJIeHHOTO ayCTEHHTa

18 Ipespammenus npu HenpepbIBHOM OXJIAXKICHHH CTAIH. TepMOKHHATHYECKHE
JUarpaMMbl

19 Bnusnue nerupyrommx 5I€MEHTOB Ha YCTOMYMBOCTH M KMHETHKY pacrapa
MEPEOXJIaXKAEHHOIO ayCTCHUTA

20 Tlpeppamenus npu Harpese (IpH OTIYCKe) 3aKaIeHHOMN CTalu

21 Knaccudukanus, MapkupoBKa W IPUMEHEHHUE JIETMPOBAHHBIX CTaJIEH
22 Bubl OT)KHTA CTAIH

23 3axanka cranu

24 Ornyck cranu

25 Xumuko-TepMudecKas 06paboTka

26 TepMo-MexaHudeckas 00pabOTKa CTaIu

27 OcobeHHOCTH TepMUYECKOH 006pabOTKH JIeTMPOBAHHBIX CTaseil

28 OcHoBHBIE MeTO[bI MOMYYEHHS 3aTOTOBOK M JieTalell B MAaIIMHOCTPOEHHH:
JIUTHE, METO/IbI 00PaOOTKH METAIIOB JaBJICHUEM, CBapKa, 00paboTKa pe3aHueM

29 OcHOBHBIE CIIaBBI HA OCHOBE Meau (OpPOH3BI M JIATYHHM), HX MAapKUPOBKA U




CtpyKTypHBII
DIIEMEHT
KOMIIETEeHIIUH

[Tnaaupyemble pe3yabTaThl O0yUeHUs

OneHouHble CpeacTBa

IIPUMCHCHUC.

30 OcHoBHBIE cHIaBBI Ha OCHOBE amIOMUHHUA (HeGOpPMHpYEMbIE, TEPMUYECKHU
HEYNPOUHSAEMbIE U YIIPOUHSAEMBIE), UX MAPKUPOBKA U IPUMEHEHHUE.

31 CpoiicTBa u IMPUMEHCHHUEC CIIJIaBOB HA OCHOBC THUTAHA.

32 Kakue cnnaBbl HasplBaloT 0ab0uTamMu? KakoBbl NPHHLMIBI MX CO3JAHMS.
[IpuBenuTe mpuMepsl TAKUX CILJIABOB.

33 Kakue MaTepuasbl Ha3bIBAIOT MOPOINKOBBIE MaTepuasl? Kak ux nomyyaror ?

34 Knaccudukanus, cBOiCTBa U NPUMMEHEHHE HOPOIIKOBBIX MaTEPHAIIOB.

35 Knaccudukanus, cBoiCTBa U IPUMEHEHHE KOMIIO3UIMOHHBIX MaTEpPUAIIOB.

36 Kakue Mmatepuansl HaspiBaloT amMoppubiMu? CBOMCTBA M HpPUMEHEHME
aMop(HBIX MaTepUaIoB?

37 Knaccudukanys, cBOCTBA U IIPUMEHEHHE OCHOBHBIX TPYIIH HEMETAILTHYECKHX
MaTepHuasoB.

YMmeTn

Omnpenenuts  0COOEHHOCTH
CIIEMAJIbHBIX MAPOK CTajel

CTPOCHUS

IPOBOAMTH  MCCIENOBAaHUSA CTaled W
CIUIaBOB Ha 3JIEKTPOHHOM MHMKPOCKOIE

IPOBOANTH MeETAIOrpapUUecKuil aHaJIn3
CTaJlel, YYT'yHOB, LBETHBIX METAUIOB H

CIIJIaBOB

Bupmyanvusie 1abopamopnvie pabomwl
Omnpenenenue TBEPIOCTH
Ornpenenenne PU3NKO -MEXaHUYECKUX CBOMCTB CIIJIAaBOB

[TpoBenenmne Tepmudeckoit 00pabOTKHU CIJIaBOB




CtpyKTypHBII

DJICMEHT [Tnaaupyemble pe3yabTaThl O0yUeHUs OueHouHbIe CpeIcTBa
KOMIIETEHIIUHU
Bnaners — - HaBBIKAMM  OHPCACIICHHUSA  NIPUYHHBI

BO3HUKHOBEHUS /1€()EKTOB
- CIIOCOOHOCTBIO JEMOHCTPUPOBATh

0a30BBIE 3HAHUA B o0Onactu
CCTGCTBGHHOH&Y‘IHLIX JUCIHUIIINH,
TOTOBHOCTBIO BBIABJIIATH

C€CTCCTBCHHOHAYYHYH CYHIHOCTb HpO6J’ICM,
BO3HHUKAIOIIUX B XOJI€ HpO(i)eCCHOHaHLHOﬁ
JACATCIIbHOCTH

- HaBbIKaMM BbIsIBJICHUA ,Z[e(beKTOB Ha
MCTAJIOU3OCINAX

3adanus na pewenue 3a0au u3 nPoheccuoHaIbHOU 00aACMU, KOMNIEKCHbLE 3A0AHUS
Ha ompenencure Gpu3nko-MexaHUIECKUX CBOMCTB MaTEepPHAIIOB.

[Ton6op mMarepuanoB sl pa3IudYHbIX KOHCTPYKIUH U YCIIOBUHM 3KCILTyaTal[|u.




0) Ilopsiiok nmpoBeaeHUS MPOMEKYTOUYHOM aTTECTAIMU, IOKA3ATEIN U KPUTEPUH
OLlCHUBAHMUSL:

[TpomexxyTouHast aTTeCTanus 1Mo JUCHUILTHHE « MalInHOCTPOUTENFHBIE MaTePHANIbD» BKIIIOYAET
TEOPETHYECKHE BOIIPOCHI, TO3BOJISIOMINE OIIEHUTH YPOBEHb YCBOCHUS 00yUYarOIIMMHUCS 3HAHUMH, 1
NPaKTHYECKHE 33/1aHNS, BBISBISIIONINE CTENIEHb C(HOPMUPOBAHHOCTH YMEHHUH U BIaICHUH,
pOBOIUTCA B (hOpME IK3aMeHa.

DK3aMeH I10 ,Z[aHHOﬁ JUCHUIINIMHE ITPOBOAUTCS B YCTHOﬁ (bopMe 10 3K3aMCHAllMOHHbBIM 6I/IJ'IeTaM,
Ka)K,I[HfI M3 KOTOPBIX BKIKOYACT 2 TEOPECTUUCCKHUX BOIIPOCAa U OJHO IIPAKTHYCCKOC 3aaHuC.

IToka3zaresnn u KPHUTCPHUHA OLICHUBAHUSA IK3aMEHA:

— Ha OLEHKY «OTJIMYHO» (5 0aioB) — 00y4aroUuiicss IeMOHCTPUPYET BBICOKUN YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOe 3HaHUE
y4eOHOro MaTepuana, CBOOOIHO BBIIOJIHAET MPAKTUUECKUE 3aJaHusl, CBOOOTHO OIIepUpYET
3HAHUSAMHU, YMEHUSIMH, IPUMEHSET UX B CUTYalUSIX TTOBBIIIEHHON CII0)KHOCTH.

— Ha OLIEHKY «Xopomoy» (4 6anna) — o0yyaroniuiicss 1eMOHCTPUPYET CPEAHHMN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUI: OCHOBHBIEC 3HAHUS, YMEHUS OCBOCHBI, HO IOy CKAIOTCS
HE3HAYUTENbHbIE OINOKU, HETOYHOCTH, 3aTPYTHEHHS MPU aHATTUTHYECKHUX OIepalusiX, epeHoce
3HAHUW U YMEHHI Ha HOBbIE, HECTAaHAAPTHHIE CUTYAIIHH.

— Ha OLIEHKY «yA0BJIETBOPUTEJIBHO» (3 Oauia) — 00yJaromuiicss IeMOHCTPUPYET MOPOTOBBIH
yYpOBEHb C(POPMUPOBAHHOCTU KOMIIETEHIIMI: B X0/1€ KOHTPOJIBbHBIX MEPONIPUATUI JOMYCKAIOTCS
OIIMOKH, IPOSIBISIETCS] OTCYTCTBUE OTAENBbHBIX 3HAHUN, YMEHUHN, HABBIKOB, 00yUaroLUiiCcs
UCIBITHIBACT 3HAUNTENbHbIE 3aTPYAHEHUS IPH ONIEPUPOBAHUM 3HAHUSMU U YMEHUSMHU MIPU UX
IIEPEHOCE HAa HOBBIE CUTYAIUH.

— Ha OLIEHKY «HeY/AO0BJIETBOPHUTEIbHO» (2 O6aiia) — oOydaromuics JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTuuecKoro Matepuana, I0MyCcKaeT CyleCTBeHHbIC OIMOKH, HE MOXKET MOKa3aTh
WHTEJUIEKTyalIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1ad.

— Ha OILICHKY «HeY/JA0BJeTBOPUTEIbHO» (1 6arm) — o0ydJaronuiics He MOXKET TIOKa3aTh 3HAHUS Ha
YPOBHE BOCTIPOU3BEACHUS M 00BSICHEHUSI HHPOPMAIINH, HE MOKET IMMOKa3aTh WHTEJUICKTyJIbHBIC
HAaBBIKH PEIICHUS MTPOCTHIX 3a/1a4.



8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. I'anumos, O.P. CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepUalIbl AJIsl MAIIMHOCTPOEHUS !
yuebnoe mocobue / D.P. lNamumos, A.JI. A6aymaun. — 3-e usn., crep. — Cankr-IlerepOypr :
Jlanb, 2020. — 268 c. — ISBN 978-5-8114-4864-7. — Tekcr : anektponHsbiii // Jlaub :
aJeKTpoHHO-OMOmmoreunas cucrema. — URL: https://e.lanbook.com/book/126707 (mara
obpamenus: 10.03.2020). — Pesxxum goctyma: uist aBTOPU3. [TOJIb30BATEICH.

2. MeramtoBenenue : yueOnuk : B 2 romax / U.1. Hosukos, B.C. 3omoropesckuii, B.K.
[ToptHoii, H.A. benoB. — 2-e u3n. — Mocksa : MUCHUC, [6.r1.]. — Tom 1,2 — 2014. — 1020 c.
— ISBN 978-5-87623-191-8. — Tekcr : snmextponHbiii // JIaHb © 3JEKTPOHHO-OHMOIHOTCUHAS
cucrema. — URL.: https://e.lanbook.com/book/69779 (nata oopamienus: 10.03.2020). — Pesxxum
JOCTyTa: JUIs aBTOPU3. MOJIb30BATENEH.

3. Typwmmuna, B.FO. MarepuanoBenenne. MexaHW4YecKHe CBOWCTBAa METAJUIOB.
Tepmuyeckas 06padboTka MetauioB. CrienuaibHbIe CTAIN U CIUIaBhl : yuebHoe mocodue / B.1O.
Typununa ; mox pexakmmeir C.A. Hukymuaa. — Mocksa : MUCUC, 2013. — 154 ¢. — ISBN
978-5-87623-680-7. — Tekcr : aneKTpoHHbIH // JIaHb : 3JeKTpOHHO-OMOIMOTEYHAst CHCTEMA., —
URL: https://e.lanbook.com/book/47489 (nara obpamenus: 10.03.2020). —



Pexxum octyna: 1yist aBTOpU3. MOJIb30BATEIEH.

4. 3emckoB, O.II. Marepuanoenenue : ydyeOHoe mocobue / HO.II. 3emckoB. —
Cankrt-Ilerepoypr : Jlamp, 2019. — 188 c. — ISBN 978-5-8114-3392-6. — Tekct
anekTpoHHbli /[ Jlamb  :  DNeKTpOHHO-OmOmMoTeynas  cucrtema. —  URL:
https://e.lanbook.com/book/113910 (mata ob6pamienus: 10.03.2020). — Pexkum moctyma: uist
aBTOPU3. I10JIb30BATEIICH.

0) lonoJiHUTeIbHAS JTUTEpaTypa:

1. Iloptuoii, B.K. JledeKkTsl KpUCTATUIMYECKOTO CTPOCHUS METAJUIOB M METOABI HX
ananu3a : yueonuk / B.K. IToptroii, A.. HoBukos, U.C. I'ogoBun. — Mocksa : MUCHUC, 2015.
— 508 c¢. — ISBN 978-5-87623-856-6. — Tekcr : oanekrponnbiidi // Jlanp
9JIeKTpoHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/69739 (nara
obpamenus: 10.03.2020). — Pesxxum goctyma: 1uist aBTOPU3. [OJIb30BATEICH.

2. BapnamoBa, N.A. ®u3uko-XxuMHU4YecKue METOJbl aHaM3a [DIEeKTPOHHBIN pecypc]:
yuebHoe anekrponHoe m3manue / U.A. Bapiaamosa, H.JI. Kanyruna, JL.I'. Komsina. - ®I'BOY
BIIO «Maruutoropckuii rocygapcTBEHHbIN TexHU4Yeckuil yHuBepcuteT um. .M. HocoBay. —
OneKkTpoH. TekcToBble AaH. — Marnutoropck: @I'BOY BIIO «MI'TY», 2012. — Cucrem.
tpeboBanus: Adobe Acrobat Reader. — Pexxum goctyma k pecypey: http://Ims.magtu.ru. —
3arnaBue ¢ TUTYI. 9KkpaHa.- Ne roc. peructparun 03211022509.

3. IllyBaeBa, E.A. MarepuanoBenenue. Hemerammdeckue W KOMIIO3HIIMOHHBIC
marepuaiisl. Kype seximii © yaeonoe nocobue / E.A. lllysaeBa, A.C. [lepmunoB. — Mockaa :
MUCHUC, 2013. — 77 c. — ISBN 978-5-87623-686-9. — Tekct : anekrpoHusbiii // Jlaub :
3JIEKTPOHHO-OnOmoreuynass cucrema. — URL: https://e.lanbook.com/book/47490 (mara
obpamienns: 10.03.2020). — Pexxum gocTyma: A1 aBTOPHU3. IOJIb30BATENIEH.

4. lyBapos, B.b. TexHoIOTHs KOHCTPYKIIMOHHBIX MaTepHaioB | yueOHoe mocooue / B.b.
Hysapos, T.B. Xmenenko. — Kemeposo : Ky3I'TY umenu T.®. ['opbauesa, 2012. — 115 ¢. —
Tekcr : onekrponsbiii //  JlaHb : dyekTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/69423 (mata o6pamienuns: 10.03.2020). — Pexum moctyma: s
aBTOPU3. N10JIb30BATEIIECH.

B) MeToan4yeckue ykazaHusi:

AnekceeB, [.B.  BupryanpHblii = na0opaTOpHBIH  MNPAKTUKYM 1O  KypCy
«MarepuanoBezeHue» : yaeoHnoe nocodue / I'.B. Anekcees, .1. Bpunenko, C.A. BojorkaHuHa.
— Camnkr-IlerepOypr : Jlamp, 2013. — 208 c. — ISBN 978-5-8114-1516-8. — Tekcr
anekTpoHHbli [/ JlaHb . JNeKTpoHHO-OMOmmoreunas  cuctema. —  URL:
https://e.lanbook.com/book/38834 (mara o6pamienus: 10.03.2020). — Pexum moctyma: s
aBTOpU3. MOJIb30BATEIIEH.

Meroandeckue yka3zaHus K JJaOOpaToOpHBIM paboTam:

1. Ememommun A.H., Koniera H.B., Ilerpouenko E.B. M3yuyenue npuHINMIOB pabOTHI U
yCcTpoicTBa MeTaiuorpadudeckoro Mukpockorna. Marauroropck: ['OY BITO «MI'TY», 2009. 9
c.

2. CaenpeBa P.H. Marepuanosenenue. JlabopaTopHBIi TPaKTUKYM ISl CTYIEHTOB
Hanpasienus 151000.62 «TexHonornueckue MalIuHbl 1 000pyJ0BaHUE» BeeX (POPM 00yUEHHSI.
— Marnutoropck: MI'TY, 2015. - 79 c.

3. Ememomna A.H., Konmesa H.B., [Terpouenko E.B., Kopaunos B.JI. MakpoctpykTypa
CTaJIA ¥ METOJIBI ee onleHkr. MarauTtoropck: ['OY BIIO «MI'TV», 2007. 15 c.

r) [IporpammHoe obecneuenue u UHTepHeT-pecypcebl:



https://e.lanbook.com/book/47615 Aunekcee, I'. B. BupTyanbHblii 1a00paTOpHBIi
NpakTHKyM 10 Kypcy «MarepuanoBenenue» : ydeOnoe mocodoue / I'. B. AnekceeB, U. .
bpunenko, C. A. Bonorxanuna. — Cankr-IlerepOypr : Jlans, 2013. — 208 c¢. — ISBN
978-5-8114-1516-8. — Tekcrt : anekTpoHHbIH // JIaHb : 31eKTPOHHO-OMOIMOTEUHAS CUCTEMa. —
URL.: https://e.lanbook.com/book/47615 (mnata oopamienus: 21.09.2020). — Pexum gocryma: s
aBTOPH3. ITOJIL30BATEIICH.

IIporpammHoe o0ecnieueHue

Haumenosanue 110 Ne norosopa Cpok aeicTBus JIMLIEH3UN

MS Windows 7
Professional (st J1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007
Professional
7Zip cB00OOAHO pacrpocTpansemoe [10 OECCPOUHO
Adobe Reader cB0001HO pacupocrpansemoe [10 0eCCpOYHO
DIIEKTPOHHBIE
[UTAKATI 1O K-278-11 ot 15.07.2011 Gecepouro
JUCLUTIINHE

"MarepuanopeacHue"
ONEeKTPOHHBIE
IJIaKaTHI 10
ACLUTUTIHE K-278-11 ot 15.07.2011 GeccpouHo
"Texnonorus
KOHCTPYKIIMOHHBIX
MarepraioB"
ONEeKTPOHHBIE
miakatel mo kypey  |K-227-12 or 11.09.2012 0eccpovHO
"Marepuanosenenue"
Bbpaysep Mozilla
Firefox

Ne 135 o1 17.09.2007 OeccpouHo

cB0OOTHO pacmpocTpansiemoe [10 0eccpovHO

IIpodeccuonanbuble 6a3bl JaHHBIX M MH(QOPMaIHOHHBIE CIPABOYHbIE CHCTEMbI
HazBanue kypca Ccbuika
DnexkTpoHHas 6a3a mepuoandeckux usganuii East View
Information Services, OO0 «MIBUC»
HaunonanbsHas nH(GOPMaIMOHHO-aHATU THIECKAsT
cucrteMa — PoccHiiCKnMiT MHIEKC Hay4HOTO LUTUPOBAHMS
(PUHIL)

[Touckoras cucrema Axanemus Google (Google Scholar) |URL: https://scholar.google.ru/

https://dlib.eastview.com/

URL:
https://elibrary.ru/project_risc.asp

WNudopmanmonnas cuctema - EnnHOE OKHO AOCTyma K

URL.: http://window.edu.ru/
HH()OPMAIIMOHHBIM pecypcaM

denepanpHOE rOCY/IapCTBEHHOE OI0KETHOE
yupexaenne «DenepanbHblii nHCTUTYT TpoMmbinuiennoi|URL: http://iwwwl.fips.ru/
COOCTBEHHOCTU

9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG o0OecrieyeHue JUCHHUIIIIMHBI BKJIIFOYACT:



TYueOHble ayauTopuu [Uid NPOBEIEHUS 3aHATUI JEKIHMOHHOIO THUIIA OCHAILICHHBIE
MYJIbTUMEIMIHBIE CPEICTBA XPAaHEHHUS, IEPEIau U MPEICTaBICHUS HHPOPMALIUH.

VYuebHas ayauTopus Ui IPOBEJACHU 1aO0paTOPHBIX paboT:

JIaGopaTopHbIe yCTaHOBKH, U3MEPUTEIIbHBIC IPUOOPHI U MHCTPYMEHTHI JIJIsl BHITIOJTHEHUS
1ab0paTOPHBIX PaboT:

— YcTaHOBKa IO MPOBEICHHUIO UCTIHITAHUIN HA U3THO.

— M3MepuTenbHbli HHCTPYMEHT (MUKPOMETP, IITAHT €HIIUPKYJIb).

— OtpesHebie, NUIM(OBATBHBIC U TOJUPOBAIBHBIC KPYTH.

— O6opynoBaHue 1715 TpaBiIeHUs LUIH(OB

— Mukpockornsl ontuueckue MUM-6, MUM-7.

— Komnekuuu MUKpO- M MakpoOULIM(OB YIIEPOIUCTBIX U JICTUPOBAHHBIX CTaJleld U
CIUIaBOB, aJIbOOMBI MUKPOCTPYKTYP.

— MamuHsl yHUBEepCallbHbIE UCIIBITATEIbHBIE HA PACTSDKEHUE, CKATHE, CKPYUUBaHUE.

— [Ipubops! 11t u3MepeHust TBepaocTH o merogam bpunenns, Poksenna u Bukkepca.

— MuxkpoTBepaomep.

— EMKOCTH [U15 )KUIKHX OXJIaKJAI0LINX CPE.

— Ileun TepMuyeckue (KaMepHble, TpyOUaThle [1€4H ), COISTHbIC BaHHBI.

VY4eOHble ayAUTOpPUM JUISI TPOBEACHMSI MPAKTUYECKUX 3aHATUH, TPYIIOBBIX U
UH/IMBUYaJIbHBIX KOHCYJIbTAIUM, TEKyIEero KOHTPOJs M MPOMEXYTOuHOU arTectanuu Jlocka,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaAH

ITomenienus 1t caMmocTosTeNbHON paboThl 00yuatomuxcs IlepconanbHble KOMITBIOTEPHI
¢ makerom MS Office, BbIXOIOM B HHTEPHET U C JIOCTYIIOM B DJJICKTPOHHYIO
MH(OPMALIMOHHYI0-00pa30BaTeIbHYIO CpEely YHUBEPCUTETA

[lomemenne Ui  XpaHeHHS W OPOPMIAKTHYECKOTO OOCITY)KMBaHUS  y4eOHOTO
oOopynoBanus Cremiaxu AJ1s XpaHeHUs1 yu4eOHO-HaTISAHBIX TOCOOUH U y4eOHO-MEeTOANYECKOM
JIOKYMEHTal1H.



