MMHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPASOBAHU S POCCUMCKON ®EEPALINN
(henepambHOE TOCYTapCTBEHHOE OIOMHKETHOE 00pa30oBaTeIbHOE YUPEIKICHNE BEICIIIETO 00pa3oBaHus
«KY3BACCKHWI TOCYJAPCTBEHHBIM TEXHUYECKU YHUBEPCUTET UMEHU T.d.TOPEAUEBA »

®unuan Ky3['TY B . benoso

YTBEPX/IAIO
3amecTuTeIb JUPEKTOpa
o yuebHoii padore,
COBMeEIIAONIast JOJDKHOCTD
aupexTopa (unmana
Honranosa XX.A.

DNonraHosa »KaHHa Moanucaro UM$POBOI NOANNCbIO: [Llonrarosa
A P
AnekcaHapoBHa [laTa: 2026.06.23 14:52:18 +07°00°

Padouasi nporpaMMa JUCHUIJIMHBI

MarepuanoBeaenue
CrnenmansHocts 21.05.04 «I"opHOE aeno»

Crnermmammzanus 09 «'opHbIe MallIMHBI U 000PYAOBaHUEY

[IpucBauBaemas KBaaupHUKaIH
«["opHbIii HHXEHEp (CTIEHUATIUCT)»

®opma o0yueHus
OYHO-3a04YHas

ros Habopa 2026

benoso 2026



PaGouyto nmporpamMmmy cocTtaBuiI: K.T.H., 101ieHT bypier A.1O.

Pabouas nporpamma o6cyxaeHa Ha 3aceganuu kadeapsl «HxeHepHO-9KOHOMHYECKOI»

ITpoTokon Ne 9 ot «16» mas 2026 r.

MoanucaHo undpposon

o o, 1 noanucoto: benos
3apenyromuii kadenpoit: benos B.d.  benos Banepuin formeoteros
(DerpOBI/I Y [ata: 2026.06.22 16:11:34
+07'00'

CornacoBaHo y4eOHO-METOAMUECKON Komuccueil o creruanbHocT 21.05.04 «"opHOe n1emo»
ITporoxoin Ne 9 ot «19» mas 2026 .

MoanwvcaHo undposoi

AKceHeHKO EneHa noAnucbio: AkceHeHKo EneHa
[Ipencenarens komuccun: Axcenenko E.I'. leHHafbeBHa e aao6.23 1417:17 40700



1. Ilepeyens MIaHNMpPyeMbIX Pe3yJabTATOB 00y4YeHHMs IO AucoMILIMHe '"Martepnanosenenue',
COOTHECEHHBIX C IVIAHUPYeMBbIMH pe3yJIbTATAMH 0CBOCHHUS 00pa3oBaTeIbHON MPOrpaMMbl

OcBoeHre AUCITUIUIMHEI HAIPaBieHO Ha (POPMUPOBAHHUE:

YHHUBEPCATbHBIX KOMIETCHIIHHI:

YK-1 - CnocobeH OCYMIECTBIATh KPUTHYECKHH aHAIH3 MPOOJEMHBIX CHTyallnid Ha OCHOBE
CHCTEMHOTO ITOJIX0/[a, BEIpa0aThIBATh CTPATETUIO TEHCTBUI.

PesyabTaTbl 00y4yeHHs 1O JMCUMIJIMHE ONpPeNesiiOTCH WHIAMKATOPAMH JIOCTHKEHHS
KOMIIeTeHLU I

NupukaTop(bl) JOCTUIKEHUS:

[TpumensieT METOABI OLIEHKH W MPOTHO3WPOBAHHSA MOBEICHHS MAaTEPUAIOB U U3ACIHNA M3 HHUX TOA
BO3/ICHCTBUEM Pa3IMYHBIX BHEIIHUX KCIUTyaTal[HOHHbBIX (haKTOPOB.

Pe3yabTaThl 00y4eHHs 10 AUCHUILIMHE:

3HaTh:

- XapaKTePHCTUKH KOHCTPYKIMOHHBIX U CTPOHUTENBHBIX MaTEepPHajoB, NPUMEHSEMBIX B TOPHOM
MPOMU3BOCTBE, CIIOCOOBI MOTY4EHHs 3aJaHHBIX CBOICTB;

- TEXHOJIOTHUYECKHE MPOIIECCH 00pabOTKH;

- CTPOCHUEC U CBOMCTBaA MaTepuruaioB, IPUMCHACMBIX B TOPHOM JCIIC;

- CYLIHOCTb SIBJICHUH, IPOUCXOSIINX B MaTepualiaX B YCIIOBHAX SKCIUTyaTallH U3AEIIHIA;

- COBPEMEHHBIE CIIOCOOBI MTOYYECHHUSI MaTepHAJIOB € 3aIaHHBIMH SKCIUTyaTallHOHHBIMU CBOICTBaMU;

- METOJbI OMPEACIICHNA OCHOBHBIX TEXHOJIOTUYCCKUX U SKCILTYaTallUOHHBIX CBOIICTB MaTCpUajIoB;

- obmue TpeboBaHus 0€30MACHOCTH MPH MPUMEHEHUH MaTepPHAIIOB B TOPHOM JIeTie.

YMmers:

- OLOCHHMBATh W IMPOTHO3UPOBATH NOBCACHHUEC MATCPUATIOB H H3ILCJII/II>'I U3 HUX II0[ BO3ﬂCﬁCTBHCM
Pa3INYHbIX BHCIIHUX 3KCILUTYaTallMOHHBIX (I)aKTOpOB.

Bnanets:

- HaBBIKAMHM OJSKCIICPUMCHTAJIBHOI'O OIPCACICHUA OSKCILUIyaTallMOHHBIX CBOICTB MaTepuajloB M
METOJaMM OLICHKH IMOBCACHUSA MATCPUAJIOB IO BOSﬂCﬁCTBHCM Ha HUX PA3JIMYHBIX 3KCIIITyaTallUOHHBIX
(hakTopoB.

2. Mecto nucuuninnsl "MartepuasioBeaenue' B cTpyktrype OIIOII cneumnanurera

Jns  ocBoeHHWsS] AMCUWIUIMHBI HEOOXOJAWMBI 3HAaHWS yMEHHWS, HAaBBHIKK W (WIH) ONBIT
po(h)eCCUOHANBHON  JISATEILHOCTH, TOJIyUCHHBICE B paMKax HW3YYCHUS CICAYIONIMX JUCIUILINH:
«DU3UKa», «XUMUSI.

Juctummna Bxonut B bitok 1 «/luctmmmunst (Momymnm)» OITOIL.

lenp MUCHMITIMHBI - TONy4YeHHE OOYYalOIMMUCS 3HAHWW, YMEHH, HABBIKOB W (WMJIM) OIIBITA
po(h)eCCHOHANBHON JESTEILHOCTH, HEOOXOAMMBIX JJisi (POPMHPOBAHUS KOMIIETEHIMM, YKa3aHHBIX B
myHkKTe 1.

3. O6bem aucuumauHbl ''MarepuanoBedeHHe'" B 3aYeTHBIX €AMHMIAX € YKa3aHHeM
KOJMYeCTBa aKaJeMHMYeCKHX YacoB, BBbIAEJCHHBIX HAa KOHTAKTHYI0 padoTy oOydaromuxcsi ¢
npenoaasaresieM (10 BUAAM 3aHATHI) 1 HA CAMOCTOATEJbHYIO padoTy 00yYalomuxcs

OO6mmas TPyIOEMKOCTh JUCIUIUIAHEI "MaTepruanoBeieHne" cocTaBiseT 4 3a4eTHBIX eIWHHIbI, 144
Jaca.

KoanuecTBo 4acoB
oOP| 30 | O30

®opma o0yueHust

Kypc 3/Cemectp 5
Bcero yacos 144

KonTtakTHas padoTa 00y4aomuxcs ¢ npenoaasareieM (Mo BUAaM y4eOHbIX
3aHATHI):

AynuTtopHas paboTa

Jlexyuu 4




JlabopamopHnule 3anamus 8
Ipaxmuueckue 3aHamus

BueaynurtopHas

pabota
Hnousudyanvrasn paboma c npenooasamenem:
Koucynomayus u unvie 6udbi yueOHOU OesmenbHOCmu
CamocTosiTesibHasi padoTa 96
DopmMa NPOMeKYTOYHOH ATTEeCTALUM PDK3aMeH

4. Copep:xanne AuCHMIUIMHBI ''MartepuasioBenenue', CTPYKTYpPHPOBaHHOe IO pa3jejam
(Temam)

4.1. JleKuMOHHBIE 3AHATHS

Paznen qucuuruinHbl, TEMBbI IEKIUNA U UX COACPKAHUE TpynoemMKocTs B
yacax
oD 3@ | O3d
Pazmen 1. XapakTepucTHKM MaTepualioB, TMPHUMEHAEMBIX B TOPHOM 2

IMPOU3BOJACTBE, MCTOAbI OIMPECACICHUA UX CBOMCTB.

Pasmen 2. CoBpeMeHHBIE CIOCOOBI TOJYYCHHsS] MAaTEpPHUAIOB C 3aJaHHBIMH 1
OKCILTyaTallMOHHBIMU CBOMCTBaMH.

Pazgen 3. CtpoeHue u cBOMCTBa MAaTEpUAIOB, IPUMEHSEMBIX B TOPHOM JIETIE. 1

Paznen 4. TexHomornyeckue npoueccsl 00pabOTKH MaTepHaoB. -

Hroro: 4

4.2. JlabopaTopHble 3aHATHS

HaunmMenoBanue paboTh TpynoemkocTs B
yacax

(8]} 3@ | O3d

1. MexaHH4YeCKHE CBOMCTBA METAIIOB U CILUIaBOB -

2. MeTopl H3MEpeHHs TBEPIOCTH. -

3. AHamu3  MHKPOCTPYKTYphl  CIUIABOB  METOJaMH  KOJIMYECTBCHHOU -
MeTajuiorpaduu ¢ npuMeneHreM SBM.

4. MukpocTpyKTypa, CBONCTBA U MapKHUPOBKA YTIJIEPOJUCTHIX CTaJIEH.

5. MUKpPOCTPYKTYpa U CBOMCTBA YYT'YHOB.

6. InarpamMma coctostHusl «XKene30—1eMeHTHT.

NN

7. Tepmudeckas 00paboOTKa CTaJH.

8. .HCI‘I/IpOBaHHBIG KOHCTPYKIMOHHBIC CTAJIN 06H.[€FO 1 CIICIHUAJIBHOI'O -
Ha3HA4YCHU.

9. Kimaccudukarus 1 MapKApPOBKa CIUTABOB IIBETHBIX METAJIJIOB. -

10. ITommmepnsie matepuansl. Kimaccndukanus, ctpoeHue, CBOMCTBA U -
MIPHIMEHEHHE.

11. JlpeBecHbIC MaTEPHAIBI. -

12. I/ICKYCCTBCHHLIG KaMCHHBIC MaTCpUuajibl U3 HCOPraHNMYCCKUX MHUHCPAJIbHBIX -
BCIICCTB.

Uroro: 8




4.3. CamocTosiTeIbHAsA padoTa CTyJeHTa M NepedeHb y4eOHO-MeTOANYecKOro obecrevyeHus
AJISl CaMOCTOATEIbHOM padoThl 00y4aroIMXcs M0 AUCHHUILJIMHE

Bun CPC TpynoemMkocTs B
yacax
(0]0) 30 | O30
1. 3y4yeHue auTepaTypsl COIJacHO TeMaM Pa3fiesioB AUCLHUIIMHEL. 46
2. OdopmiieHHE ¥ TOArOTOBKA OTYETOB 110 JIAOOpaTOPHBIM paboTaM. 10
3. 3amuTa 0TYETOB MO Ja0OoPaTOpHBIM paboTam. 10
4. BeimosHeHNe WHANBH Ty aTbHBIX 3a/IaHUH. 30
Hroro: 96

5. ®@oHA OLEHOYHBIX CPEACTB JJIsi MPOBEICHUA MPOMEKYTOYHONH ATTECTAIIMU O0YYAKIINXCS
no nucuumianHe "MaTtepuaJjioBenenue', CTPyKTypHPOBaHHOE MO pa3aesiaM (Temam)

5.1. IacnopT oHaA OLIEHOUYHBIX CPEACTB

®opwma tekymero | Komnerenuuu, Wunukatop(sr) PesynbTarel 00y4yeHus o YpoBeHs
KOHTpOJISA 3HaHWH, (popMupyeMbie B JTIOCTHKESHHS TUCTIUTUTHHE(MO/TYIIS)
YMEHHUI1, HABBIKOB, pe3yibTaTe KOMIIETCHLIUU
HEOOXOUMBIX IS OCBOEHUS
(dhopmupoBaHUs JTUCIUTITUHBI
COOTBETCTBYIOIICH (Momysst)
KOMITETEHIIUU
Ompoc o YK -1 - Cnocoben | IIpumensier 3HaTh: Bricokuii nunu
KOHTPOJIbHBIM OCYILLIECTBIISTD METOAbI OLICHKU | - XapaKTePUCTUKU|CPEIHUN
BOIIpOCaM HJIH KPUTHUECKUN [POrHO3UPOBAHUS |KOHCTPYKIIMOHHBIX u
TECTUPOBAaHHUE,  [@HAIN3 MMOBEIEHUS CTPOMUTENBHBIX MAaTepHajoB,
[OJIrOTOBKA POOJIEMHBIX MaTepHajoB U [PUMEHSEMbIX B TOPHOM
OTYETOB 110 CUTyalui N31SIUNA U3 HUX TIPOU3BOJICTBE, CII0COOBI
[PaKTUYECKUM  HA OCHOBE 01 BO3ACMCTBHEM |[OJTYUEHUS 3aJIaHHBIX|
(;1abopaTOpHBIM ~ CHCTEMHOTO Pa3INYHbIX CBOWCTB;
paboram). M0IX0/1a, BHEILHUX - TEXHOJIOTHYECKHUE
BHIPA0ATHIBATD HKCTUTYaTaIlMOHHBIXIPOIIECCH 00pabOTKH;
CTpaTErHIo (baxTopoB. - CTpO€HHE U CBOWCTBa
nercTBUi MaTepHaoB, NPUMEHSIEMbIX

B TOPHOM JIEJI€;

- CYUIHOCTb  SIBJIEHUH,
[IPOUCXOASIINX B
MaTepuajiax B YCIIOBUSAX

SKCIUTyaTaluy U3/1eIINil;

- COBpPEMEHHBIE CIIOCOObI
[IOJIyYEHUS] MAaTepHajoB C
3alaHHbIMHU
SKCILTyaTallMOHHBIMU
CBOIICTBaMHU,

METOJAblI OIPEACIICHUA
OCHOBHBIX TEXHOJIOTIMYECCKUX
158 9KCIUTyaTallHOHHBIX
CBOMCTB MaTE€pUAJIOB;

oOmme  TpeOoBaHUS
0e30macHOCTH npu
[IPUMEHEHUN MaTEpUaioB B
TOPHOM JIeTie.

VYMeTn:




OILICHUBATH u
[IPOTHO3UPOBATH MOBENICHHUE
MaTepuajioB W M3JEIUN U3
HUX TOJ  BO3JCHCTBUEM

Pa3TUYHBIX BHEITHUX
SKCILTyaTaIlHOHHBIX
(hakTOpOB.

Bnaners:

- HaBBIKaMH|
SKCIIEPUMEHTAIBHOTO
OTIpeACTICHHUS

OKCILTyaTalluOHHBIX CBOICTB
MaT€pruajioB W METOAaMU

OLICHKH ITOBCCHHMS
MaTepUajIoB o1
BO3ICHCTBHEM Ha HHUX
pa3InYHbIX
3KCHJIyaTa]_[I/IOHHBIX
(hakTOpOB.

BbicokMii ypoBeHb OCTHKEHHS] KOMIETEHIMH - KOMIETEHIHsS c(OpMHPOBaHA, PEKOMEH/IOBaHHBIC
OLIEHKH: OTJIMYHO, XOPOLIO, 3aYTECHO.

CpeaHuii ypoBeHb JOCTH:KEHMSI KOMIETEHUMM - KOMIICTCHLUS COPMHUPOBAHA, PEKOMEHIOBAHHBIE
OLIEHKU: XOPOIIO, yIOBJIETBOPUTEIBHO, 3aUTEHO.

Huskuii ypoBeHb dOCTH:KEHHSI KOMIETEHIHM - KOMIECTEHIMS HE CPOpPMUpOBaHA, OICHUBACTCS
HEYIOBJIECTBOPUTEIHHO MM HE 3aYTEHO.

5.2. TunoBble KOHTPOJIbHBbIE 32JAHUS WIH HHbIEe MATEPHAJIbI

Tekymuii KOHTpPOJb YCINEBAEMOCTH W TMPOMEKYTOYHAsl arrecTauus OOy4aroIIuXcsi MOTYT
NPOBOAMTHCS KaK MpPH HENOCPEACTBEHHOM B3aMMOJICHCTBUM MEAArornveckoro pabOTHHKA C
0o0ydarolmMMHCs, Tak M ¢ ucnojb3oBanueMm pecypcoB DUOC dummana Ky ['TY, B TOoM umcie
CHHXPOHHOTO U (MJIM) aCHHXPOHHOTO B3aMMOAEUCTBHUS MIOCPEICTBOM ceTH «HTepHEeT».

5.2.1. OneHo4HblIe cpenCcTBa NPH TeKylIel aTTecTAHA

Texymuit KOHTPOIb MO AUCIUILTNHE OYAET 3aKITF0YaThCS B OMPOCE 00YUArOIINUXCS TI0 KOHTPOJIBHBIM
BONPOCaM WJIM TECTHPOBAHWE IO TeMaM JIa0OpaTOPHBIX PadoT, OQOpPMIICHHH W 3allUTe OTYETOB IIO
J1a00pPaTOPHBIM PaboTaM.

Omnpoc o0y4yamomuxcss MO0 KOHTPOJIbHBIM BONMPOCAaM WJIM TEeCTHPOBAHHE MO TeMaM
JadopaTopHbIX padoT

OOyuaroniuiicss oTBeyaeT Ha JiBa Bompoca, n11ubo orBevaer Ha 10-15 TtectoBbix 3amanuii Kpurepuun
OIICHUBAHUS TIPH OTBETE Ha BOMIPOCHI:

- 100 6amioB — 1pu NMPaBUIIELHOM Y TIOJTHOM OTBETE Ha J[Ba BOIIPOCA;

- 85...99 6amioB — npu NpaBUIBLHOM H MOJIHOM OTBETE HA OJMH U3 BOIPOCOB U MPAaBUILHOM, HO HE
TIOJTHOM OTBETE Ha JIPYTOil U3 BONIPOCOB;

- 75...84 6ami0B — Ipy MIPaBWIIHHOM U HEIIOJIHOM OTBETE Ha J[Ba BOTIPOCA;

- 65...74 0anoB — NPAaBUILHOM U MTOJTHOM OTBETE TOJILKO HA OAHMH U3 BOIPOCOB;

- 25...64 — ipu PaBUILHOM M HETIOJTHOM OTBETE TOJIHKO Ha OJIUH M3 BOIIPOCOB;

- 0...24 6annoB — pH OTCYTCTBUH MPABHIBHBIX OTBETOB HA BOIIPOCHI.

KomnuectBo OaiuioB 0-24 25-64 65-74 75-84 85-99 | 100
[1Ixana orieHUBaHUS Heyn Y 10BIE€TBOPUTENBHO | XOPOUIO O1imuHO

Kpurepuu onieHHBaHus Npy TECTUPOBAHUU:

- Ormmuno — 6omee 90% mpaBUIIHHBIX OTBETOB HA TECTOBBIC 3aIaHUS;



- Xopomo — 75-90 % npaBUIBHBIX OTBETOB Ha TECTOBBIC 3aaHMUS;
- Y70BIETBOPUTENBHO — 65-75 % MpaBUIBHBIX OTBETOB HA TECTOBBIC 3aJaHUS;-
- Heyn — menee 65 % npaBUIBbHBIX OTBETOB Ha TECTOBBIC 3aaHMS.

IIporieHT MpaBUIBLHEIX OTBETOB | MeHee 65 65-75 75-90 bonee 90

[IIxana oneHUBaHUS Heyn Y 10BIIETBOPUTENIBHO | XOPOIIO OTIn4HO

IIpuMepHbBIii NepeYeHb KOHTPOJIbHBIX BONPOCOB:
K naboparophoii pabote Nel
Kakue ucmpiTanus Ha3bIBAIOT CTATHYECKUMU?
Kak onpenensercst BpeMEeHHOE CONPOTUBIICHHE?
Kak onpenensercst oTHOCUTENbHOE YATUHEHUE?
Kakue o0pa3ipl IpUMEHSIOT TP UCTIBITAHUH Ha YAApPHBIA U3rHO?
Uro Takoe npeaes BHIHOCIUBOCTH?
nmabopaTopHoit pabote Ne 2:
Urto Takoe TBEPAOCTH?
Kak npoBoasT n3mepenue TBepoctu MetogaoM bpunenna?
Kaxk u3mepsitot 1Bepaocts MetoaoM Pokgera?
Kaxk u3mepsitoT 1Bepaocts MeToaoM Bukkepca?
. JlocTomHCTBa 1 HenoCTaTKu MeToa Poksernia.
K naboparopHoii pabote Ne 3:
1. Kakwue cymiecTByIOT ClIOCOOBI OIIEHKH CTPYKTYPHI CIUTABOB?
2. Ha yem ocHOBaH JIMHEHHBIN METOJ OMPEICICHHS CTPYKTYPHOTO COCTaBa cIuiaBa?
3. Ha yem OCHOBaH TOYEYHBIH METO/] ONPEIEIeHUsI CTPYKTYPHOT'O COCTaBa ciijiaBa?
4. Kak 3aBHCHUT TOYHOCTh METOJIOB KOJMYECTBEHHOH MeTayutorpaduu oT 0ObeMHOU Jomu (a3sl B
CIUIaBe, OT YHCIIa U3MEPEHUN?
5. Kak BBIIONHHUTH OIIGHKY CTPYKTypHOTO ((ha30BOT0) cocTaBa cIUIaBa C 3apaHee 3aJaHHOM
TOYHOCTBIO?
K mabopartopHoti pabore No 4:
Haiite onpenenceHus das B cucreme "XKenezo-Ilementut".
2. Yto Takoe yriepoaucThlie cTaau?
3. Yro Ttakoe nepaur?
4. Kak BIusieT yrfiepos U MOCTOSIHHbIE IPUMECH Ha CBOMCTBA cTajei?
5. Kak MapKupYIOT yriepoicTbie KOHCTPYKIIMOHHbIE U HHCTPYMEHTAIbHbIE CTAH?
K naboparopnoii padore Ne 5
1. Kakue criaBbl Ha3bIBalOT 6em>1M1/1 yyryHamu?
2. Kaxkoe conepskanue yriaepoaa B 0€70M T03IBTEKTUYECKOM, 3a9BTEKTUUECKOM UyTyHE?
3. Kaxwue daxTops! ciocoOCTBYIOT rpadurnzanun’?
4. Kaxosa ¢opma rpauTOBBIX BKIIOUEHHH B CEPOM, BEICOKOIIPOYHOM, KOBKOM UyryHe?
5.
K
1
2
3
4
5.

"‘PP’!\’?‘NP‘%P’!\’?‘

—_—

Kax mapkupyroT 4yryHbs1?
nabopatopHoii padote Ne 6
Uro Takoe nenedyput?
B yem cymHOCTb 3BTEKTHYECKOTO MPEBpaIeHus?
B uem cymHOCTh 3BTEKTOHIHOTO MPEBPAIICHUS?
Kaxoii crutaB Ha3bIBaeTCsl JOIBTEKTOUIHOM CTaNIBIO?
Kak ocymiecTsisercss HoCTpoeHHe KpUBOW OXTaKICHNA?
K naboparophoii padote Ne 7:
1. Yto Takoe MapTEHCHUT, TPOOCTHUT, COPOUT?
2. Kakyio omepaunio TepMooOpaOOTKU cieqyeT Ha3sHAYMTh Ul MCHPABICHUS KPYHMHO3EPHUCTOM
CTPYKTYpPHI B JOIBTEKTOUTHBIX CTAJSAX?
3. Kaxkas onepatiuist ICTIONB3YeTCs ISl yCTPaHEHHS IEMEHTUTHOM CeTKN?
4. Yem oTauyaeTcsi COpOUT OTIyCKa OT cOpOMTa 3aKaJKu?
5. KakoBa temmepatypa cpemHero oTmycka?
K naboparopHoti pabore Ne 8:
1. Kak nerupyromiue 31eMeHTHI BIHUAIOT Ha ()a30Bblil cocTaB cTayei?
2. Knaccudukamnus 1eripoBaHHBIX CTallel IO CTPYKTYpPE B PABHOBECHOM COCTOSTHHH.
3. Knaccudukanus JerupoBaHHbBIX KOHCTPYKIIHOHHBIX CTajel 0 Ha3HAYEeHUIO.



4. MapkupoBKa JIETHPOBAHHBIX CTaJIEH.
5. OcCHOBHBIE BUJBI THIIOBBIX PEKUMOB YINPOUHSAIOUICH TEPMHUUECKOH 0OpabOTKU JETHPOBAHHBIX
crajieil.
K maboparopHoii padote Ne 9:
[To xakuM MpU3HAKaM KIaCCU(PHULIUPYIOT aTIOMUHHEBbIC CILUIABBI?
Kaxue amoMuHHEBBIE CTINIaBBI MOXKHO YIIPOYHHATH TEPMUIECKOH 00pabOTKO¥?
HazoBure 0OCHOBHBIE 37IEMEHTHI, BXOZSIIIE B COCTAB JaTyHEH.
Kakue crinaBel Ha3bIBatoT OpoH3amMu?
Kak mapkupytoT neopMupyemble TaTyHH U OpPOH3HI?
nmabopaTtopHoit padore Ne 10:
Kakune matepuaisl Ha3pIBaIOT MOJMMEPHBIME?
Kakue marepualiel Ha3pIBAIOT TEPMOIIACTAMH?
Kakue marepuanbl Ha3pIBalOT PEAKTOIUIACTAMU?
Ha3zoBure 0cOG€HHOCTH BCIICHEHHBIX MTOJIMMEPOB.
Knaccudukanms pe3uH no Ha3HAUYEHHIO.
naboparopHoii padore Ne 11:
W3 kakux yacteil COCTOUT pacTyllee 1epeBo?
Onuimte MaKpOCKOIMYECKOE CTPOCHUE IPEBECUHEI.
OnuiTe MEKpOCKOITMYECKOE CTPOCHUE JIPEBECHHEI.
[lepeuncnure MEXaHUYECKHE CBOMCTBA IPEBECUHBIL.
Kakwue Bumpt 1edextoB (IOPOKOB) IPEBECHHBI BCTPEYAIOTCS HA MIPAKTHKE?
naboparopHoit padote Ne 12:
KakoBbI pu3nko-MexaHHYeCKHne CBOUCTBA OETOHOB?
Kak oueHnBaOT NpoyHOCTH OETOHA.
Yem oTiMvaeTcs Kiacc OETOHA OT €ro MapO4YHOM MPOYHOCTHU?
Kak nony4arot cunmMkaTHbIi kupnua?
. O6sacTl IPUMEHEHUSI CTPOUTEIIBHBIX PACTBOPOB.
HpHMeprII/I nepevyeHb TECTOBBIX 3a/1aHUIA:
1. K craTnuecknM MCOBITAHUSIM HE OTHOCUTCS MCIIBITAaHHUE HA:
: pacTsbKeHue;
-: yIapHBINA U3ruo;
-1 C)KaTHe:
-: TBEPAOCTb.
2. Tlpu n3aMepeHUH TBEPAOCTH METOIOM bpHHess B kauecTBe HHASHTOPA UCTIONB3YETCS:
-: QJIMA3HBIN KOHYC;
-: allMa3Hasi IUPaMU/IKa;
-: CTAJIbHOM IIApHK;
-: cTajgbHast MpU3Ma.
3. Ilpu TOYeuHOM METO/IE OLEHKN CTPYKTYPHI IPUMEHSIETCA OKYJISIp C:
-: JINHEHKO;
- CETKOH;
-: HapanuHaMu;
- JKCJITBIM ITOKPBITUEM.
4. Mapka cranu Y10 sBisercs:
- MHCTPYMEHTAJIBHON KaUE€CTBEHHOM CTAJIBIO;
- KOHCTPYKIIMOHHO CTaJIbi0 OOBIKHOBEHHOT'O Ka4eCTBa;
- KOHCTPYKLMOHHOH KaueCTBEHHOH CTaNbIO;
-: HHCTPYMEHTAJIBHON CTaJIbIO BHICOKOTO Ka4ecTBa.
5. B BbIcOKOIIPOYHOM 4yTyHE (popma rpadura:
- IUTaCTHUHYATAS;
: XJIOTIbEBU/IHAS; -: IIAPOBHUIHAS; -: TIEPHUCTAsL.
6. Mexanunueckas cMech (heppuTa U IEMEHTHUTA Ha3bIBACTC:
- IEPIIUTOM;
-: ayCTCHUTOM;
- MAPTEHCHUTOM;
- 1e1e0ypUTOM.
7. TlepechlieHHBIN TBEPABIA PACTBOP yIiIepoja B alb(a-Kee3e Ha3bIBaeTCs:

NhwbhbmRObhwbbRObRLODE RO R WD~



: hepputom;
: TPOOCTHTOM;
: MAPTEHCUTOM;
: copouTOM.
8. Crans 40XHMA sBnsiercs:
: KAYECTBEHHOU KOHCTPYKIIMOHHOM;
: 0c000 BBHICOKOKAYeCTBEHHOW HHCTPYMEHTAIHHOM;
: BBICOKOKaueCTBEHHON MHCTPYMEHTAJIbHOIA;
: BBICOKOKaueCTBEHHON KOHCTPYKIIMOHHOH.
9. CmaB mapku bpKMir 3-1 umeer cocTas:
: 96% Be, 3% Co, 1% Mn;
: 96%7Zn, 3% Co, 1% Cu;
: 96% Cu, 3% Si, 1% Mn;
: 96% Cu, 3% Co, 1% Mn.
10.CroucThlii TIACTMK Ha OCHOBE (eHONO()OpPMANBACTHIHON CMOJNBI C HAMOJHHUTEIEM U3
XJIOMYaToOyMa)XHOH TKaHU HA3bIBACTCS:
: TETUHAKCOM,;
- ICII,
: aCOOTEKCTOIUTOM;
: TEKCTOJIUTOM.
11.YacTh 60KOBOI IOBEPXHOCTH OpeBHA, COXPAHMUBIIASCS HA 00pE3HOM MaTepuale, Ha3bIBaeTCs:
: 3aJUpOM;
: 0030710M;
: 0’KOTOM;
- BMSTUHOM.
12. KOMIO3UIIMOHHBIN MaTepHa, COCTOSIINN U3 CTaIbHON apMaTyphl U O€TOHA, Ha3bIBACTCS:
-: IOPTIAHALEMEHTOM;
. CUJIMKATHBIM KHUPIIMYO0M;
: KeJIe300€TOHOM;
: SYEUCTHIM OETOHOM.
OTu4eTsl 110 1a00pPATOPHBLIM padoTam.
[To kaxmoit pabore o0ydJaromIMecs CaMOCTOSTEIBHO OGOPMIISIOT OTYETHI B 3JICKTPOHHOM (opmare
(coriacHO mepeyHto 1a00OPaTOPHBIX PadoT 1. 4 pabovel mporpamMmBbl).
ConepxaHue oT4eTa:
1.Tema paboTHI.
2. 3amgauu paboTHI.
3. Kpatkoe onucanne xoJa BEIIIOJIHEHUS PaOOTHI.
4. OTBeThl Ha 3aJaHMA WIH TOJYYEHHBIE DPE3yJbTaThl 10 OKOHYAHMM BBINOJHEHHS PabOTHl (B
3aBHCHMOCTH OT 33]1a4, TOCTaBJICHHBIX B II. 2).
5. BbIBOAEL
Kpurepuu onieHuBaHUs:
- 75 —100 6ays10B — P PacKPBITHH BCEX Pa3/ICiiOB B IIOJIHOM 00bEME;
- 0 — 74 OannoB — MpH PacKpBITUM HE BCEX pa3JeioB, JIMOO Tpu OGOpMIICHHH Da3JielioB B
HETIOJIHOM 00BbeMe.

KomnnuecTso 6ayuioB 0-74 75-100
[1Ixana orieHUBaHUS He 3aureno 3aureHo

5.2.2. OneHo4HbIe cpeCcTBA MPH MPOMEKYTOYHOH aTTeCTallNu

DopMOHl NPOMEKYTOUHOM aTTECTAlMU SIBISIETCA 3K3aMEH, B IIPOLIECCE KOTOPOTO ONPENEIISIETCs
c(hOopMHPOBAHHOCTH 0003HAYEHHBIX B pabovell IporpaMMe KOMIIETEHLUH.

WNHCcTpyMeHTOM H3MepeHus: COPMUPOBAHHOCTH KOMITETEHIIUN SBIISFOTCS:

1. OTBeThI Ha BOIPOCHI BO BPEMsI OTIpOca 0 pa3fesiaM AUCHUIUINHBL.

2. 3auTeHHBIE OTBETHI OOYUAIOIINXCA 1O JIAOOPATOPHBIM pabOTaM.

Ha 3k3amMene o0y4arommiicsi oTBe4aeT Ha 2 BONPOCa.

Kpurepuu onieHrBaHMs IpU OTBETE HA BOIIPOCHI:



- 100 6aymnoB — rpu NMpaBUILHOM Y TIOJTHOM OTBETE Ha J[Ba BOIIPOCA;

- 85...99 6amnoB — npu MPaBHILHOM U MTOJTHOM OTBETE HA OJIUH W3 BOIIPOCOB H MPABHUIILHOM, HO HE
TIOJTHOM OTBETE Ha JIPYTOil U3 BONPOCOB;

- 75...84 6amn0oB — Ipy MPaBMIFHOM M HEITOJIHOM OTBETE Ha JBa BOIIPOCA;

- 65...74 6anIoB — NPAaBUIBHOM U ITOJIHOM OTBETE TOJIHKO HA OJIUH U3 BOIIPOCOB;

- 25...64 — ipu MPaBUIILHOM M HETIOJTHOM OTBETE TOJIHKO Ha OJUH M3 BOIIPOCOB,;

- 0...24 6annoB — MpM OTCYTCTBHH MTPABIIFHBIX OTBETOB HAa BOIIPOCHI.

KonuuecTBo 6anios 0-24| 25-64 65-74 | 75-84 | 85- {100
99
[Ixana oneHuBaHUsA Heyn|Y noBnetBopurensHoXoporro OTINIHO

IIpumepHblii nepeYeHb BONPOCOB K IK3aMEHY:

Knaccudukanms KOHCTPYKIIMOHHBIX MaTEpUaIOB, IPUMEHSEMBIX B TOPHOM TPOHU3BO/ICTBE.
CrpoeHne KpUCTaJUINYeCKUX BemecTB. JedekThl KpUCTAIINIECKOTO CTPOCHUSI.
Kpucrannuzamus meramios.

Crtpoenue craBoB. TBep/ple pacTBOPbI, MEXaHUYECKHE CMECH, XUMHUECKHUE COSIMHEHUSI.
XapakTeprucTHKa OCHOBHBIX (a3 u cTpykTyp B auarpamme Fe-Fes;C.
Kpucrannmmsanus xene3oyriiepoucTeix cruiaBoB (mo quarpamme Fe-Fe;C).
Yraepoauctele cTaiau 0OBIKHOBEHHOTO KA4eCTBA U KAUECTBEHHBIE.

Cepnle, BBICOKOTIPOYHBIE, KOBKHE YYTYHBI.

OCHOBHBIE BUIBI OT/KATA.

10.OcHOBHBIE BH/IBI 3aKAJIKH.

11.0tnyck craneit.

12.MeToabl MOBEPXHOCTHOTO YIIPOYHEHHs. 3alllUTa METAIIJIOB OT KOPPO3HUH.
13. Knaccuukanus KOHCTPYKIIMOHHBIX JIETHPOBAHHBIX CTaJIeH.
14.CrtpouTtenbHble CTaH.

15.1lemeHTyeMble CTaH.

16. Yayumiaemsle CTanH.

17.PeccopHO-IpYyKUHHBIE CTaJIH.

18. [1lapuKONOAIIUITHUKOBBIE CTAJTH.

19.MHCTpyMEHTaNbHBIE CTAH, TBEP/bIE CILJIABHI.

20. ATfOMHHUEBBIE CIUIABHI.

21.JlaTtynu, OpOH3BI.

22.KOoMITO3UIIMOHHBIE MATEPHUAITHI.

23.CTtpoeHue 1 CBOWCTBA TEPMOIIIIACTOB M PEaKTOIIIACTOB.

24.CTtpoeHue 1 CBOWCTBA AIIACTOMEPOB.

25.CTtpoeHue 1 CBOMCTBA APEBECHBIX, TAKOKPACOYHBIX MaTEPHUAJIOB.
26.KameHHbBIEe MaTepralbl, OETOHBI.

27.OneMeHTHl Pa30BOM MeCYaHO-TIIMHUCTOM (HOPMBI.

28.1IpokaTHOE TIPOU3BOJICTBO.

29.KoBka, ropsiiasi 00beMHasl I TAaMITOBKA.

30.CymHocTb 1 KiIaccU(pHKaLus MPOLECCOB CBAPKH.

e e A o e

5.2.3. MeToauyeckue MaTepuasbl, oONpeaeJsioNde TMpPOUeAYPbl OLEHMBAHUSA 3HAHMIA,
YMeHHiH, HABBIKOB M (WJIH) ONBITA AesiTeIbHOCTH, XapaKTepudylomue J3Tanbl (OpMHUPOBAHUS
KOMIIeTeHIN i

1. Tekymuii KOHTPOJIb YCIEBAEMOCTH OOYYaIOIIUXCS, OCYIISCTBISETCS B CICAYIONIEM MOPSIKE: B
KOHIIE 3aBEpIICHUsS OCBOCHUS COOTBETCTBYIOIIEH TEeMbl OOyd4aromyecs, 10 pPacopsHKSHUIO
Mearoru4eckoro padoOTHHKA, yOUPAIOT BCE JIMYHBIC BEIH, JCKTPOHHBIC CPEICTBA CBS3U U ICUATHBIC
WCTOYHHKH HMH(pOpMaInu.

JIJ1st IOJATOTOBKM OTBETOB Ha BOIIPOCHI OOyYaIOIIUECs UCTOIB3YOT YHCTHIA JINCT OyMard Jr00ro
pa3Mepa u pyuky. Ha nucre Oymaru oOydaroiiuecs yka3blBalOT CBOM (DaMUIIMIO, UMs, OTYeCTBO (Ipu
HAJIMYWH ), HOMep Y4eOHO! IpyIIIbl U IATy MPOBEACHUS TEKYIEro KOHTPOJIS yCIIeBAEMOCTH.

HayuHo-negarornyeckuii paOOTHUK YCTHO 33JaeT JBa BOMIPOCA, KOTOPHIE OOYYAIONIUICS MOXET
3amnMcaTh Ha MOATOTOBICHHBIN JJIs OTBETA JINCT Oymaru.
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B TeyeHne yCTAaHOBIEHHOTO HAyYHO-NIEAArOTMYECKMM paOOTHUKOM BpEeMEHH oOydaromuecs
MUCbMEHHO (OPMYJIMPYIOT OTBETHI Ha 3aJlaHHBIC BOMPOCHL. [10 MCTeYeHNH yKa3aHHOTO BPEMEHHU JIMCTHI
OyMaru ¢ TOJIrOTOBIIEHHBIMH OTBETAMH OOYYarOIIHECs MepelaloT HaydHO-TIeIarornaeckoMy pabOTHHKY
JUTSI TIOCTIEAYIOIIETO OIEHUBAHUSA PE3YIbTATOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH.

[lpy mOATOTOBKE OTBETOB HA BONPOCH OOyYaroIIUMCS 3alpellacTcs HCIOIb30BaHUE JTHOOBIX
AJIEKTPOHHBIX M TIEYaTHBIX UCTOYHUKOB HH(popManmu. B cirydae oOHapy)eHHsI HAyIHO-TIEarOTHIeCKUM
paboTHEKOM (hakTa MCTOIB30BAHHUA OOYHYAOIIUMCS TPHU TOATOTOBKE OTBETOB Ha BOIPOCHI YKa3aHHBIC
WUCTOYHUKH HH(POpPMALMUM — OLEHKAa pPEe3yJNbTaTOB TEKYILEro KOHTPOJS cOOTBeTcTBYeT 0 OayioB u
Ha3Ha4yaeTcs AaTa MOBTOPHOIO MPOXOXKACHUS TEKYIET0 KOHTPOJIS YCIEBAEMOCTH.

Texymuit KOHTPOIJIb YCIIEBAEMOCTH OOYYArOMIUXCS TIO0 Pe3ysbTaTaM BBIITOJHEHUS JT1a00paTOPHBIX U
(umu) mpakTH4eckux paboT ocymiecTBisieTcs B (opMe oTdeTa, KOTOPBIM NpEeroCTaBIAETCS HaydHO-
Me1arornieckoMy paboTHUKY Ha OyMakHOM M (MJIM) 3IIEKTPOHHOM HocuTene. HaydHo-nenarornyeckuit
paboOTHHK, TOCIIe TPOBEACHHUS OLIEHOYHBIX MPOIEAYpP, UMEET MPaBO BEPHYTh OOYUAIOMIEMYCs] OTYET IS
MOCTIEAYIOMIeH KOPPEKTHPOBKM C yKa3aHHEM TNepedyHs HecooTBeTcTBUd. OOydarommiics o00s13aH
YCTPaHUTH BCE YKa3aHHBIE HECOOTBETCTBHS M HANPaBUTh OTYET HAYYHO-TIEJArOTHUYECKOMY PabOTHUKY B
CPOK, HE TPEBBIMIAIONINN TPpeX YYeOHBIX IHEH, CICAYIOUIMX 3a JHEM MPOBEACHUS TEKYIIEro KOHTPOJI
yCTIEBA€MOCTH.

Pe3ynbTaThl TEKyIIEro KOHTPOJIS TOBOASTCS IO CBEACHUS 00ydarolnuXcs B TEUEHUE TPEX YUIEOHBIX
JTHEH, ceyromyX 3a THEM NPOBEICHHUs TEKYIIET0 KOHTPOJIS yCIIEBaeMOCTH.

OO0yyaromuecsi, KOTOpble He MPOILIA TEKYIIUH KOHTPOIb YCIIEBAEMOCTH B YCTAaHOBJICHHBIE CPOKH,
00s13aHBI TIPONTH €ro B CPOK J0 Hadvaja MPOIEAyphl MPOMEXYTOUYHOW aTTECTAllMW MO TUCIUILTAHE B
COOTBETCTBUHM C PACIUCAHUEM IPOMEKYTOUHOMN aTTECTAIUH.

Pe3ynpTaThl TPOXOXAEHHS TPOIENYp TEKYIIero KOHTPOJIA YCIIEBAeMOCTH OOYYaromIMXCs
YYUTBHIBAIOTCS TIPH OIICHUBAHUN PE3YIHTATOB IPOMEKYTOUHOHN aTTECTANN O0yUYaIOIIIXCS.

1. TpomexyTouyHass aTTecTalusi OOYYalOLIMXCSI MPOBOJUTCS TMOCIE 3aBEPIICHUsT OOYYECHHUS TI0
JUCIUIUIMHE B CEMECTPe B COOTBETCTBHU C KAJIICHAAPHBIM YYeOHBIM TpaUKOM M paclHCaHHEM
MIPOMEXKYTOYHON aTTECTAIHH.

Jns  ycmemrHoro mMpoXOXKAEHUS MPOIEeTyphl IPOMEXKYTOYHOW aTTecTallud MO0 JAUCHUIUIMHE
00yJaromecst JOKHBIL:

1. TOMYYUTH TOJOKUTENbHBIE PE3YyJbTATHl IO BCEM IMPEIyCMOTPEHHBIM paboueil mporpaMMoit
(hopMaM TEKyIIeTo KOHTPOJIIS yCIIEBAEMOCTH;

2. TOJYYHUTb MOJIOKUTENbHBIE PE3YIbTAThI ATTECTAIIMOHHOTO HCTIBITAHNUS.

Jist ycTienHoro mpoXoKIACHUS aTTeCTAIMOHHOTO WCTBITaHWs OOydYaloluiicss B TeUEHHE BPEMEHH,
YCTaHOBJICHHOTO HAayYHO-TIEIJaTOTMYECKUM DPaOOTHHUKOM, OCYIIECTBIISIET TMOJTOTOBKY OTBETOB Ha JBa
BOIPOCa, BEIOPaHHBIX B CITyYalHOM HOPSIIIKE.

J1J1s TOATOTOBKY OTBETOB UCTIONIL3YETCS] YUUCTHIH JIUCT OyMaru u pydka.

Ha mucre Gymaru oOydvarompecs: yKa3bIBarOT CBOM (DaMUIIHFO, MM, OTYECTBO (IIPU HATMYUH), HOMEP
y4eOHOU TPYIITHI U AATy MPOBEICHUS aTTECTAIIMOHHOTO UCTIHITAHMSL.

Ilpy mOATOTOBKE OTBETOB HA BONPOCH OOyYarOIIUMCS 3amlpeliacTcs MCIONb30BaHUE JHOOBIX
AJIEKTPOHHBIX U TMIEYaTHBIX UCTOYHUKOB WH(OPMAITUH.

[lo wucrteueHMn yKa3aHHOTO BpPEMEHH, JHCTHI C TIOATOTOBIEHHBIMH OTBETaM Ha BOMPOCHI
oOyJaroluecs: IepelaloT Hay4YHO-TEJarorMieckoMy paOOTHUKY [UIS IOCTEAYIOIIEero OICHUBAHUS
pe3yabTaTOB MPOMEKYTOUHON aTTECTAIIH.

B caywae oOHapyXeHHs HAy4YHO-TIEJaTOTHUECKUM paOOTHHKOM ¢aKTa HCIOIB30BaHUSL
oOyJaronmmMces TPy TOATOTOBKE OTBETOB HAa BOMPOCH! YKa3aHHbIE MCTOYHUKK MH(POpPMAIMH — OLEHKa
pe3yabTaTOB MPOMEXYTOUHOW arrecTamuu cooTBeTcTByeT () 0ayutoB W Ha3HAa4YaeTcs JaTra MOBTOPHOTO
MIPOXOXKIECHUS aTTECTAIMIOHHOIO UCIIBITAHUSL.

Pesynbrarhl mpomMexKyTouHOH aTTecTanmu odydatommxcs pasmeniatorcs B QUOC punumana Kys['TVY.

Texkymuii KOHTPOJb YCIEBAEMOCTH W TPOMEXKYTOYHAs aTTecTanus OOydYaroluXxcs MOTYT OBITh
oprarmn3oBaHkl ¢ ucronb3oBanueM DMOC dunmana Ky3I'TY, nopsmok u GopMbl TpoOBEICHHUS TEKYIIETO
KOHTPOJISI yCIIEBAEMOCTHU M ITPOMEKYTOYHOH aTTecTallii 00y4alOIMXCsl [IPU 3TOM HE MEHSETCSI.

6. YueOHO-MeTOAMYECKOE o0ecTeueHne

6.1. OcHoBHas TUTEpaTypa
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1. Marepuanosenenue. TeXHOMOTHSI KOHCTPYKLIMOHHBIX MaTepuainoB : [yuyeOHoe mocobue] / . B.
Bunun [u ap.] ; @I'BOY BIIO «Ky36ac. roc. text. yH-T uMm. T. ®@. ['opbadeBa». — Kemeporo : Ky3['TYV,
2011. — 163 c. - ISBN 9785890708199. — URL:
http://library.kuzstu.ru/meto.php?n=90704&type=utchposob:common. — TeKCT : IIeKTPOHHBI.

2. MarepuanoBeneHre W TeXHOJOrHs MaTepuaioB B 2 4. Yacte 1: yueOHHMK Ui BY30B/

I'. II. ®erucor [u ap.]; mox pemakmueit I'. I1. detncoBa. — 8-¢ m3m., mepepad. u mom. — MOCKBA :
M3narenscrBo FOpaiit, 2023. — 406 c. — (Bwicmee obpaszoBanme). — ISBN 978-5-534-14075-0. —
Texct : oanektponHbsld //  OOpa3zoBatenbHast  1iargopma  FOpaiit  [caiit] —  URL:

https://urait.ru/bcode/512789.
3. MatepuasioBeiecHHe M TEXHOJOTHS MarepwaioB B 2 4. Yacte 2: yd4eOHHK IS BY30B/

I'. I1. ®etucoB [u ap.]; orBercTtBeHHbli penmaktop I. I1. detucos. — 8-¢ u3m., mepepab. u jgom. —
Mocksa : UzpmarensctBo [Opaiit, 2023. — 410 c.— (Beicmiee o0pazoBanue). — ISBN 978-5-534-
15155-8. — Teker : oamekTpoHHBIA // OOpazoBartenbHass tmatdopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/512790.
6.2. lonosHUTEIbHAS JTUTEPATypa

1. Ulyouna, H. b. Matepuanoseaenue : yuebnoe nocodue / H. b. lllyouna, O. B. bensiakuna. —
Mockaa : 'opnas xaura, 2012. — 162 c. — ISBN 978-5-98672-224-5. — TekcT : anektpoHHsblii // Jlanp
: aeKTpoHHO-0nbOMoTeunas cucrema. — URL: https://e.lanbook.com/book/66460. — Pexxum moctyma:
JUIs1 aBTOPU3. MOJIb30BATENEH.

2. Nyounkun, .M. TexHonorus KOHCTPYKIIMOHHBIX MaTepuayoB. ydeOHoe mocodue / J[.M.
Hy6unkun, .M. [ly6os, JI.B. Peixukosa; Kys0ac. roc. texs. ya-T. — Kemeposo, 2010. — 206 c. — TekcT:
HEIOCPEICTBEHHBIH.

3. 3emckos, 0. I1. Matepuanosenenue / O. I1. 3emckoB. — 2-¢ uzg., crep. — Cankrt-IlerepOypr :
Jlanb, 2024. — 188 c¢. — ISBN 978-5-507-48829-2. — Tekcr : aneKTpoHHbIi // JlaHb : 3MeKTpoHHO-
oubnmoreunas cuctema. — URL: https://e.lanbook.com/book/364784. — Pexxum mocTyma: Ui aBTOPHU3.
IOJIB30BATEIIEH.

4. Canynos, C. B. Marepuanosenenue : yueoHoe nocooue / C. B. CanyHOB. — 2-¢ U31., HCIIP. U

morm. — Cankr-IlerepOypr : Jlamp, 2022. — 208 c¢. — ISBN 978-5-8114-1793-3. — Tekcr:
AJIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-0MONMMOTEeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/211805. — Pexxum focTyna: it aBTOPU3. TOJIL30BATENCH.

5. Ilnomkwun, B. B. MarepuanoBenenue : y4eOnuk mis By3oB/ B. B. Ilmomkun. — 4-¢ w3n.,
nepepab. u nomn. — Mocksa : MznatensctBo Opaiit, 2025. — 434 c. — (Beiciee obpasoBanue). —

ISBN 978-5-534-18654-3. — Tekct : anektponnsiit // OOpa3oBarenbHas miardopma FOpaiit [caiit]. —
URL.: https://urait.ru/bcode/559810.

6. bonmapenko, I.I.  MarepuanoBenenue : yueOHUK st By3oB/ [ I'. Bonmapenko,
T. A. KabanoBa, B. B. Pri0anko ; nmog penaxmueit 1. I'. bBongapenko. — 3-e uzn., mepepab. u mom. —
Mockga : UsnarensctBo [Opatit, 2025.— 381 ¢c.— (Bsicmiee ob0paszoBanue). — ISBN 978-5-534-
17884-5. — Tekct : snekrpoHHbI // OOpasoBarenpHas miatgopma lOpaiit [caiit]. — URL:
https://urait.ru/bcode/559892.

6.3. MeToauueckas JuTeparypa

1. Metoapl wu3MepeHWs TBEPIOCTH: METOJIUYECKUE YKa3aHUs K J1abopaTopHOM pabore 10
nucnuininHe "MatepuanoBegeHue"” sl 00yJaronuxcsl TEXHUISCKAX HAMPaBICHUN M CIIEHATLHOCTEH
Bcex (opm oOydeHus / MHUHHCTEpCTBO Hayku W BhIciiero oOpasoBanust Poccuiickoii denepanmy,
Kys0acckuii rocynmapcTBeHHBId TexHMYeckuid yHuBepcureT uM. T. @. TopbaueBa, Kadenpa
METAJJIOPEKYIIMX CTAHKOB U MHCTPYMEHTOB; cocTaBuTenu: B. B. [Ipaues. — Kemeposo: Ky3I'TV, 2020. —
16 c. - HoctynHa snekTpoHHast Bepcus: http:/library.kuzstu.ru/meto.php?n=5982 .

2. JlernpoBaHHbIE KOHCTPYKLIHMOHHBIE CTAIN OOIIEr0 M CHENMATIBHOTO Ha3HAUCHHS: METOANYECKHE
ykazaHusi K  jaboparopHoi pabore mo  gucruummHaMm — "Martepuanosenenne”, "OCHOBBI
MaTepuajgoBeieHus" Uil 00ydaroluXcss TEXHUYECKHX HalpaBICHUH M crieuaibHOCTeH BceX (opm
o0yuyenuss / MUHHCTEpCTBO Hayku W Bbicuiero oOpaszoBanus Poccuiickoir @enepanum, Kyszbacckuii
TrOCYJapCTBEHHBIA TexHWUYeckuii yHuBepcuteT um. T. ®. T[opbauera, Kadenpa merammopexynimx
cTaHKOB W WHCTpyMeHTOB; coctaButenu: JI. I1. KoporkoBa, C. B. Jlammamaa. — Kemeposo: Ky3['TYV,
2020. — 30 c. — DnexkrpoHHbIH pecypc: http://library.kuzstu.ru/meto.php?n=7096 .
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https://e.lanbook.com/book/66460
https://e.lanbook.com/book/364784
https://e.lanbook.com/book/211805
https://urait.ru/bcode/559810
https://urait.ru/bcode/559892
http://library.kuzstu.ru/meto.php?n=5982
http://library.kuzstu.ru/meto.php?n=7096

3. Tepmuueckas oO0paboOTKa CTanM: METOAMYECKHE YyKa3aHWs K JiabopaTopHoil paboTe 1o
muctiinHaM "MatepuanoBeaenue”, "OCHOBBI MaTepUANOBEACHHUS" Ui OO0YYArOIIMXCS TEXHUYECKHUX
CHELMAIBHOCTEH M HaNpaBJICHUH HOATOTOBKM / MMHHCTEPCTBO HAyKd M BBICIIETO 00pa3oBaHUs
Poccmiickort ®enepannmu, Kyzbacckuii TrocymapcTBeHHBIM TeXHWYECKHWid yHuBepcuteT uM. 1. O.
I'op6aueBa, Kadenpa meramnopexymux CTaHKOB M MHCTPYMEHTOB; coctaButens C. B. Jlamunnna. —
Kemeposo: Ky3['TY, 2020. — 20 c. — URL: http://library.kuzstu.ru/meto.php?n=9872

10. AHanM3 MUKPOCTPYKTYpBI CIIIaBa METOJAMH KOJIMYECTBEHHONW MeTaiorpaduu ¢ NpUMEHEHUEM
OBM: meromnveckue ykazaHus K JabopaTopHOH paboTe mo aucuuiuinHaMm "MatepuanoBenenue',
"OCcHOBBI MaTepHaIoBeACHUS" IS 0OydJaIOMIMXCS TEXHUYECKUX HalpaBICHUN M CIEUUATLHOCTEH BCeX
¢dopMm oOydenusi / MUHUCTEPCTBO HAyKH M BhIcIIero oopasoBanus Poccuiickoit @enepannu, Ky3zoacckmit
rOCyJapCTBEHHBI TexHuW4eckuil yHuBepcuteT uMm. T. ®. [opbauesa, Kadeapa merammopexymmx
CTaHKOB U MHCTpyMeHTOB; coctaButens JI. [1. Kopotkosa. — Kemeposo: Ky3I'TV, 2020. — 12 c. — URL:
http://library.kuzstu.ru/meto.php?n=9881

11./IpeBecHble MaTepHaNbl: METOIWYECKHE YyKa3aHHWs K JIabopaTopHOil paboTe Mo TUCIUILTHHE
"MarepuanoBenenue” s oOyuaromuxca crenuansHocTn 21.05.04 "TopHoe aeno" / MuHHUCTEPCTBO
Haykd ¥ Bblcmiero oOpaszoBanust Poccuiickoit @enepanun, Ky30acckuii rocyaapcTBeHHBIN TEXHUYECKUH
yauBepcuteT uM. T. @. ['opbaueBa, Kadempa Merammopexxymux CTAHKOB U HHCTPYMEHTOB ; COCTABUTEIb
. b. lllateko. — Kemepoo: Ky3I'TY, 2020. — 29 c. — URL: http://library.kuzstu.ru/meto.php?n=9898 .

12.Knaccudukanus 1 MapKHpPOBKa CTaJCi: METOJUYECKHE yKa3aHUs K JJaOOPaTOpHBIM padoTaM Io
qucuuriiHaM  "TexHOJoruss KOHCTPYKLMOHHBIX MarepuanoB", '"TeXHOJOTMYEeCKWEe MpPOLECChl B
MarmmHOCcTpoeHun", "TexHomoruss Meramos", "MarepuanoBeneHue” s 0OyYArOMIMXCS TEXHUYECKUX
HampaBJIeHMH ¥ crHenuansbHocTe / MHUHHCTEpCTBO HAyKM M BhICHIEro oOpasoBaHusi Poccuiickoit
Oenepannn, Ky3bacckuil rocyaapcTBeHHbIN TexHndeckuil yauBepcuteT uM. 1. @. ['opbaueBa, Kadenpa
METaJUIOPEKYIINX CTAHKOB U MHCTpYMEHTOB; coctaButens /. b. Illateko. — Kemeposo: Ky3I'TV, 2020. —
16 c. — URL: http://library.kuzstu.ru/meto.php?n=9897

13. MuKpOCTpPYKTYpa, CBOMCTBA M MAapKUPOBKa YIIIEPOAMCTHIX CTallel : METOIMYECKHE YKa3aHUs K
nmaboparopHoit pabore mo gucnuiUiHaM "Marepuanosenenue","OCHOBBI MaTepHUaIOBENCHUS " IS
oOyyaromuxcsi TEXHHYECKHX HampaBlIeHUd u crenmaibHocTed / Kys0acckuii rocynapcTBEHHBIN
TexHuueckuii yausepcuteT uM. T. @. ['opbavera; Kadeapa MeTaiopexymnux CTaHKOB U HHCTPYMEHTOB;
cocrasutenu: B. B. Jlpaues, K. II. Iletpenko Kemeporo : Ky3I'TVY, 2021. - 18 c. Pexxum pmoctyna:
http://library.kuzstu.ru/meto.php?n=10009

14.Knaccuukanuss ¥ MapKUpPOBKa CIUIABOB IIBETHBIX META/UIOB: METOIMYECKUE YKa3aHHS K
naboparopHoii pabore mo aucuuiuiiHaM «MarepuanoBeneHue», «OCHOBBI MaTepHaJIOBEACHUSD IS
oOyyaromuxcsi TEXHUYECKMX HampaBieHud u chenuaibHocTed / Kys30acckuil rocynapcTBEHHBIN
TeXHH4YeCKud yHuBepcuter uMmenu T. @. [opbOauera, Kadempa wmeramiopexynux CTaHKOB U
WHCTPYMEHTOB ; coctaButens B. B. [Ipaues. - Kemeposo: Ky3I'TVY, 2021. - 24 c. Pexxum noctyma:
http://library.kuzstu.ru/meto.php?n=10089

15.MexaHuueckue CBOWCTBA METAJUIOB U CIJIABOB: METOIMYECKUE YKa3aHUA K J1adopaTopHOI padoTte
no gucuuiimHaM — «MatepuanoBeneHne», «OCHOBBI MaTepUANOBEACHHUS» UIsI  OOydarouuxcs
TEXHWYECKUX HaIpaBlieHM wu crenuanbHocted / Kys0acckuii TrocyaapCTBEHHBINH TEXHUYECKHN
yauBepcuter uMenn T. @. [opbaueBa, Kadermpa merammopexyminx CTaHKOB W HHCTPYMEHTOB;
cocrautenib B. B. J[lpaueB. - Kemepoo: Ky3['TY, 2021. - 14 c¢. Pexum pocryma:
http://library.kuzstu.ru/meto.php?n=10090

6.4. IIpogecconanbHbIe 6a3b1 JAHHBIX U HH(OPMALIMOHHBIE CIPABOYHbIE CHCTEMbI

OnexrponHas oubmuoreka Ky3['TV https://library.kuzstu.ru/index.php/punkt-2/podrazdel-21
OnekTpoHHas Oubmuoreynas cuctema «Jlauw» https://e.lanbook.com

OnekTpoHHas Oubauoreynas cuctema «tOpai» https://urait.ru/
UndopmannonHo-cipaBouHas cuctema «TexHopmatus»: https://www.technormativ.ru/

bl e

6.5. llepuonnueckue U3TaHusl

1. Bectnuk Ky30acckoro rocynapcTBEHHOTO TEXHMYECKOTO YHHBEPCHTETA: HAYYHO-TEXHHYECKUH
KypHaJ (3JeKTpOHHBIN) https://vestnik.kuzstu.ru/

7. IlepeyeHb pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHMKAMOHHOM ceTH « AHTEepHET»
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http://library.kuzstu.ru/meto.php?n=9872
http://library.kuzstu.ru/meto.php?n=9881
http://library.kuzstu.ru/meto.php?n=9898
http://library.kuzstu.ru/meto.php?n=9897
http://library.kuzstu.ru/meto.php?n=10009
http://library.kuzstu.ru/meto.php?n=10089
http://library.kuzstu.ru/meto.php?n=10090
https://library.kuzstu.ru/index.php/punkt-2/podrazdel-21
https://e.lanbook.com/
https://urait.ru/
https://www.technormativ.ru/
https://vestnik.kuzstu.ru/

1. Odunmansherii caiit Ky30acckoro rocy1apcTBEHHOTO TEXHHYECKOTO yHHUBepcuTeTa nMeHu T.0.
I'opbauesa. Pexxum moctyma: https://kuzstu.ru/.

2. Odumnmansubii caitt ¢punmana Ky3I'TVY B r. benoso. Pexxum moctyna: https://belovokyzgty.ru/.

3. DnekTpoHHas WH(GOPMAIIMOHHO-00pa3oBaTenbHas cpena Gpumana Ky3['TY B r. bemoo. Pexum
moctyma: https://eos.belovokyzgty.ru/

4. Hayunas snextponnas 6ubmmorexka eLIBRARY.RU https://elibrary.ru/defaultx.asp?

5. HanmonanbHas snexTpoHHas 0ubianoreka. Pexxum gocryna: https://H36.pdy/

8. Meroauyeckne ykazaHus AJas  O0y4amIIMXcsi IO  OCBOCHHK0  JAUCHUILIMHBI
"Martepuanosenenue"

CamocTosiTenpHas padoTa 00yJaromerocs sIBIIETCS YacThO0 €ro y4eOHOH NesTeNbHOCTH, 0OBEeMBI
CaMOCTOSITENTFHONW PabOTHI MO Ka)XA0H AWUCIUILUIMHE (MOIYNIO) MPAKTHKE, TOCYAapCTBEHHON HTOTOBOM
aTTeCTallly, yCTAaHABIUBAIOTCS B YUSOHOM IIJIaHE.

CamocrosTenpHass paboTa MO AMCUUILIMHE (MOIYNIO), MPAaKTUKE OPTraHU3yeTcsl CIEeAYIOIIUM
obpa3zom:

1. lo Hauana OCBOCHUsI AMCUUILTUHBI 00y4aromeMycsi He0OOX0IMMO O3HAKOMHUTBCS C COJIEPKAHUEM
paboueii mporpaMMbl AUCUMILIHHBI (MOAYJIS), TPOTPaMMBbI IPAKTHKH B CJICAYIOIIEM MOPSAKE:

1.1 comepxanuWe 3HAHWI, YMEHWH, HABBHIKOB W (WJIM) OmMbITa MPO(ECCHOHATHHON NEATENbHOCTH,
KOTOpBIE OYAyT CPOPMHUPOBAHEI B POIIECCE OCBOCHUS JUCIIUILTNHBI (MOIYIIS), TIPAKTHKH;

1.2 comepkaHue KOHCIEKTOB JICKIIUM, Pa3MEIIEHHBIX B 3JICKTPOHHONW HH(OPMAIMOHHOHW cpere
¢mmana Ky3['TY B mopsiake 0CBOEHHS AMCHIUIUIMHEI, YKa3aHHOM B pa0oueil mporpamMme IUCIUTLTAHBI
(Moynst), TPaKTHKH;

1.3 conepxaHne OCHOBHOW U TONIOJIHUTEIHHOM JINTEPATYPHI.

2. B mepuox ocBOeHHS IMCUMUILTMHBI OOYYAIONIMKCS OCYIIECTBISET CAMOCTOSITENbHYI0 paboTy B
CIIEIYIOIIEM TIOPSIKE:

2.1 BBINIONTHEHNE JTAOOPATOPHBIX PadOT M (WJIM) OTYETOB B MOPSIKE, YCTAHOBICHHOM B paboueid
MporpaMme TUCIUIUINHBI (MOIYJIs), IPAKTHKH;

2.210ATOTOBKA K ONpocaM M (MJIM) TECTUPOBAHUIO B COOTBETCTBHU C MOPSIIKOM, YCTAHOBJIEHHOM B
paboueil mporpaMMe TUCHUIUIMHBI (MO ), TPAKTHKHY;

2.3 IoAroToBKa K HpOMe)KYTO‘IHOI\/JI arrectallii B COOTBETCTBUU C IIOPAJAKOM, YCTAaHOBJICHHOM B
paboueil mporpaMmMe TUCUUIUIMHBI (MOIYJIS), IPAKTHKH.

B ciydae 3aTpynHeHui, BOSHUKIINX NPU BBITOJIHEHHUH CaMOCTOSATENBLHON paboThl, 00ydaromemycs
HEOOXOIMMO 00paTUThCSl 32 KOHCYJbTAIlMeld K IejarormdeckoMy paboTHUKy. lleproabl mpoBeaeHUs
KOHCy.HBTaHI/Iﬁ YCTaHaBJIMBAIOTCA B paCllMCaHUU KOHCynBTaHI/Iﬁ.

9. IlepeyeHb WHGOPMALUMOHHBIX TEXHOJOIHH, HMCHOJIb3YyeMbIX MPH OCYLIECTBJICHUU
o0pa3oBaTeJIbHOTO IIpolecca MO AWcHUIUIMHe ''MartepunajoBeneHue'', BK/IWYasg IlepedYeHb
NPOrpaMMHOI0 odecnedeH!st 1 MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

Jli1st u3y4eHus AMCUUIUTMHBI MOYKET UCTIOJIb30BAThCS CIICAYIOIIEE POrPaMMHOE 00ECIICUCHHE:
1. Libre Office

Mozilla Firefox

Google Chrome

Opera

7-zip

Red OC

Hoxrop Beb

CnyTHHK

PN RO

10. Onmucanne MaTepUaJbLHO-TEXHUYECKOH 0a3bl, Heo0X0AMMOI A OCYlLIeCTBJIEHUS
o0pa3oBaTeJIbHOrO NpoLecca Mo AucuumInHe "Martepuajiosenenue"

HHSI pcam3alnuu nNporpaMmbl y‘ICGHOﬁ AUCHHUITINHBI ITPEAYCMOTPEHBI CICIUAJIBHBIC ITOMEIICHU A

1. VYuebnas aymuropmst Ne 124 mns mpoBedeHHs] 3aHATHH JIEKIIMOHHOTO THIA, 3aHITHMA
CEMUHAPCKOTO THUIIA, KYPCOBOTO IPOEKTUPOBaHUS (BBINOTHEHHS KYpPCOBBIX pabOT), TPYNIOBBIX U
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WHIMBHUTyaJIbHBIX KOHCYJBTAIlUi, TEKYIIETO KOHTPOJISE W IPOMEKYTOYHOW AaTTECTAIUW, OCHAIICHHAS
000pyIOBaHUEM U TEXHUYCCKHUMH CPEJICTBAMH OOYUCHUSI.

2. CnenmansHoe momermenue Ne 219 (HaydHO-TexHMYecKass OMONMOTEKa), KOMIBIOTEPHBIN KiIacc
No207, ocHaleHHbIE KOMITBIOTEPHON TEXHHKOH C BO3MOXHOCTBIO MOAKIIOUCHHS K ceTn «HTepHET» U
JOCTYTIOM B BJIEKTPOHHYIO MH(OPMAIMOHHO-00Pa30BaTeIbHYI0 cpeay ¢uiuana sl caMOCTOATENbHON
paboThI O0yUAIOIIHXCS.

11. Unble cBeenus U (WIM) MATEPHAIBI

1. OGpa3oBaTenbHBII MPOIECC OCYIIECTBISETCS C HCIOIB30BAaHMEM KaK TPATUIIMOHHBIX, TaK H
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOTHH.

B pamkax ayIuTOpHBIX 3aHITHI IPUMEHSIOTCS CIICAYIONINE NHTSPAKTUBHBIC METO/IBI:

- pa300p KOHKPETHBIX IPUMEPOB;

- MyJIbTUMEMIHAS TIPE3CHTAITHSI.

2. IIpoBenieHrEe TPYMIIOBBIX ¥ WHAMBUIYAJIHHBIX KOHCYJIBTAIIUN OCYIIECTBISETCS B COOTBETCTBHH C
pacrircaHueM KOHCYJBTallUi 10 TeMaM, 3asABJICHHBIM B pa0odyeil mporpaMMe AMCIUIUIMHBI, B TEPUOT
OCBOCHUS AWCHUIUIMHBI W TIepel] MPOMEXYTOYHOH aTTecTalyied ¢ y9eTOM pe3yNbTaTOB TEKYIIEeTo
KOHTPOJISL.
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