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JIMcT akTyasu3anum padoueii nporpaMmbl

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa 1 0100peHa s peanuzaruu B 2024 - 2025
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl TEerIOTEXHUYECKUX U YHEPTETHUECKUX CHCTEM

IIporokomor 20 . Ne

3aB. kadempoii E.T. ITGI_HHOpeHKO

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u ogo0peHa s peanusaruu B 2025 - 2026
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl TEeIIOTEXHUYECKUX U YHEPTETHUECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.I'. Hemmopenko

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u oqoopena s peanusanuu B 2026 - 2027
y4eOHOM roj1y Ha 3aceqaHuu Kadeapsl TermnoTeXHUYeCKUX U YHEPTETHUECKUX CUCTEM

IIporokom or 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu kadeapel TemIOTeXHUUECKHX U SHEPIETHUYECCKUX CHCTEM

IIporokomor 20 . Ne
3aB. kadeapoii E.I". HemmopeHko

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4e0HOM roJly Ha 3aceaHuu Kageapbl TerIoTeXHHYECKUX U SHEPTeTUICCKIX CUCTEM

[Iporokom ot 20 . Ne

3aB. kadeapoi ET. I‘TGI_HHOpeHKO




1 Ilesin ocBOCHMSI AMCUMILTUHBI (MOIYJISA)

[ensamu ocBoeHUs AUCHUIUIMHBI «KOHCTPYKIIMOHHBIE MAaTe€pHalIbl MPOMBIIUICHHOU
TETJIOSHEPTETUKN» SABISIETCS NpUOOpeTeHHe OOydYaloNIMMUCS TEOPETHUECKUX 3HAHUH O
(bakTopax, OIpeesoLUIX CBOMCTBA MAaTEPHUAJIOB, a TAK)KE NPAKTUYECKUX HABBIKOB KOHTPOJIS U
MIPOTHO3UPOBAHMS CBOWMCTB M MOBEICHHS MaTEPUAIIOB B PA3IMYHBIX YCIOBUSAX UX 00pabOTKH U
JKCILTyaTaluH, HEO0XOUMBIX JUISL IUIOJOTBOPHOM IIPOEKTHO-KOHCTPYKTOPCKOH,
OpraHU3alMOHHO-YIIPABICHYECKOM, 3KCIEPTHOM, HAA30pPHOW, WHCIEKIMOHHO-ayJIUTOPCKON H
HAy4YHO-HCCIIEI0BATEIIbCKON N1EATEIbHOCTH.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MpOorpaMmbl

Hucuunimna KOHCTpYKIIMOHHBIE MaTepUaJIbl TPOMBIIIIEHHON TEMI09HEPTeTUKN BXOJUT
B 00s13aTeIbHYIO YaCTh Y4EOHOTO MIaHa 00pa30BaTEIBHOM MPOTPAMMBI.

Jns  w3ydeHHWsT  JAMCHMIUIMHBI ~ HEOOXOAWMMBI ~ 3HaHUS  (YMEHHs,  BIJIQJICHUS),
c(hOopMHUPOBAHHBIC B PE3Y/IbTATE H3yUCHHUS JUCITUIUINH/ IPAKTHK:

Haruerarenu B TeII0PHEPreTUKE

Teopus HaZEKHOCTH TETIOAHEPTETUYECKUX CUCTEM

[IpuknagHas MexaHuka

BBenenue B HanpaBieHue

MaremaTuka

TeopeTnueckas MexaHUKa

duzuka

XuMus

3uanus (yMEHHUs, BIaJICHUs), MOTYYCHHbIE IPU U3yYECHUU JAHHOW JUCIUILTUHBI OyIyT
HEOOXOIUMBI JIJTSl U3YICHUS TUCIUILTAH/TIPAKTHK:

Haruerarenu B TeriosHepreTuke

[IpoekTHas AeSATEILHOCTD

CucTemMbl IPOMBITIINIEHHOTO TETUIOCHA0KEHUS

TernoTexHuYeCKUu IKCIEPUMEHT

["a30TypOMHHBIE U TAPOTa30BbIE YCTAHOBKU

[TaporenepaTopbl MPOMBIIIIIEHHBIX TPEIPUATUHN

[TapoTypOUHHBIE YCTAaHOBKH

[Tpon3BOCTBEHHAS-TEXHOJIOTMYECKAs MPAKTHUKA

TennomaccooOMeHHOE 000pyI0BaHUE IPEATIPUATHI

TennosHepreTHUYecKue CUCTEMbI MPOMBIIIEHHBIX TPEANPUSITHIA

[ToaroToBka k caue u ca4ya TOCy1apCTBEHHOTO SK3aMeHa

3 Komnerenuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHHUILIMHBI (MOAYJISA) M IVIAHUPYEMBbIE Pe3yabTAThl 00y4eHH s

B pesynprate ocBoeHuss AuCHUIUIMHBI (Monyns) «KOHCTpYKIMOHHBIE MaTepHalbl
MPOMBIIIICHHON — TEMJIOPHEPreTUKW»  OoOydaroluiics Jo/bkeH o0najgaTh — ClelyHoIUMU
KOMIIETEHIMSIMHU:

KOI[ HHIUKaATopa I/IHI[I/IKaTop JOCTHXKECHUA KOMIICTCHIIN

OIIK-5 Cnocoben YUYUTHIBATDH CBOMCTBaA KOHCTPYKIHUOHHBIX MATCPUAJIOB B TCINNIOTCXHUYCCKUX
pacdeTrax ¢ YYCTOM JUHAMUYCCKUX U TCIIJIOBBIX HAI'PY30K




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mias Tpy10€MKOCTh JUCITUTUTHHBI COCTABIISET 2 3aUETHBIX SAMHMI] /2 aKaJl. 4aCOB, B TOM YHCIIC:
— KOHTaKTHas pabora — 8,4 akaji. 4acosB:

— ayJuTOpHasd — 8 aKal. 4acCoB,

— paeayautopHas — 0,4 akaj. 4acos;
— camocTosTeapHas padbota — 59,7 akaz. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;

®dopma aTTecTaluy - 3a4eT C OLEHKOMN

AynutopHast s
KOHTaKTHas paborta E 3 dopma TEKyIIEero
=
B aKa/l. yacax 2] Bu KOHTPOJIS
Pazzen/ Tema 2, (B axaz. acax) = A . P Kon
> 3 © | caMOCTOSITEeNbHOW |  yCIeBaeMOCTU U
JIACIMTUTHHBI N £ m . | xommeTeHmn
o & padoThI IIPOMEKYTOYHOM
na6. | mpakt. | € 8
Tex. : PaKT. | = aTTeCTALUH
3aH. 3aH. | U &
1. Tema 1. Mertanmnst
TEIIOOHEPTeTHIECKOTO
000pynoBaHHs
11 Cramu
TEIIOOHEPTeTHIECKOTO CamocrosTenpHOe
000pyI0BaHMUSL. u3ydeHne yueOHoH
Knaccudpukanus u cBoiictBa U Hay4HO
KOHCT, (bKLII/IOHHI)IX cranei JIATE Z;I bI Cobecenosare,
Py 13 1 2 30 PATYPEL. CEMHHApPCKOE OIIK-5
UyryHBl U [[BETHBIE METAJUTBI IIpunoxenne 1. SAHSITHE
U UX CIUIaBbl. Y CIIOBHSA [Noaroroska k ’
paboTHI METaJIoB PAKTHIECKOMY
TEIUIOIHEPTeTHUECKOTO 3aHATHIO.
obopynoBaHusl.
Hroro no pazaeny 1 2 30
2. Tema 2. Hemeramnueckue
KOHCTPYKIUOHHBIC MaTCpHUaJIbI
2.1 2.1 OO0wmue
XapaKTePUCTHKH
HEMETaTTHIeCKUX
KOHCTPYKLMOHHBIX
Pk 3amuTa
MmarepuanoB. OTrHeyHopHbIE CamocrosTenpHOE N
o nabopaTopHO
MaTepuralibl u n3acius. U3YyUYCHUC y‘leGHOI/I a6OTI)I CTHEL
Knaccudukarst ul 3 1 2 2 29,7 ¥ HAYYHOU p on,gc OIIK-5
Terodusnyeckue CBOMCTBA. JIUTEPATYPHI. poc,
KOHTPOJIbHAS
Teron3onsunoHHbIe Mpunoxenue 1. aGora
MarepHanbl M H3ZCINHSL P '
OcobeHHoCcTH ~ CIy)Obl U
BbIOOpa OTHEYTIOPHOI
(yrepoBKHy.
Wroro no pazaeny 1 2 29,7
Hroro 3a cemectp 4 59,7 320
Hroro no aucrurianae 2 4 59,7 3auyer ¢ onenkoin  |OIIK-5




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

B mpomecce npenopaBaHus — JUCUHUIUIMHBL  «KOHCTPYKIIMOHHBIE  MaTepUalbl
IIPOMBIIIITIEHHON TEIIOPHEPTETUKI MIPUMEHSIFOTCS TpaJuLMOHHAS u
MOAYJIbHO-KOMIIETEHTHOCTHAs! TEXHOJIOTHH.

Jlekuu MpOXOAT KaK B TPaIUIIMOHHON (hopMme, Tak U B (hopMe JIeKIUNH-KOHCYIbTAllUH,
I7ie TEOPETUUYECKHUI MaTepuai 3apaHee BbIIACTCS CTYJAEHTaM JJIs CAMOCTOSTEIBHOIO U3YYEHUs,
JUIE  TIOATOTOBKM BONPOCOB JIEKTOPY, TakKUM 00pa3oM, JIEKUUS MPOXOAUT IO THUILY
BOIIPOCHI-OTBETHI-AUCKYCCUA. JIEKIMM YHMTAIOTCA C HCIOJb30BAHHEM MYJIbTUMEIUNHOTO
000pyI0BaHUs, IPE3EHTAIIMOHHBIX MaTEPHUAJIOB.

JleKIMOHHBIN MaTepual 3aKpervisieTcsl B X0/€ J1a00paTOpHBIX padOT U MPAKTHUECKUX
3aHSTHUN, HA KOTOPBIX BBIOJIHAIOTCS I'PYNIIOBbIE WM NHAMBUAYAIbHBIE 33/1aHUS 110 IPOHACHHON
teMme. [Ipu npoBeaeHnn 1a00PATOPHBIX 3aHATUN UCIOJIB3YETCS METOJI KOHTEKCTHOTO 00y4eHus,
KOTOpBIH [M03BOJISIET YCBOUTH MaTE€pHUall IIyTEM BBISIBIICHUS CBA3EH MEKIy KOHKPETHBIM 3HaHUEM
U €r0 IPUMEHEHUEM.

[Ipyu BBIOIHEHUHU J1A0OPATOPHBIX PAOOT HCHOJB3YETCS TEXHOJOTHS KOJUIEKTHBHOTO
B3aMMO/JICHCTBUS. 3aHATHUS MPOBOJATCS B BUJE Ja0OpAaTOPHOTO aHAlM3a U IKCIEPUMEHTA, MPU
3TOM CTYAEHTHI pabOTalOT COBMECTHO C MOCJIEAYIOLUIMM IPYMNIOBBIM aHAJIM30M IOJYyYEHHBIX
pe3yabTaToB. Hampumep, CTpyKTypy CIUIaBOB ONpEAENseT KaXKAbld CTYACHT NpU HU3yYEHUU
SKCIIEPUMEHTAJIBHBIX O00pa3llioB, a aHajlu3 IOJYyYEHHBIX pe3yJbTaTOB 10 E€IUHUYHBIM
MIOKA3aTeJIsIM, BHIITOJIHEHHBIX OTACIbHBIMU CTYI€HTAMHU, IPOBOJUTCS TPYIIIOBBIM METOJIOM.

Ha mpakTiueckux 3aHATHSAX CTYACHTHI y4yaTcs pelaTh 3aJadd, CBSI3aHHBIE C BHIOOPOM,
MEPCIIEKTUBHBIX U SKOHOMUYHBIX CTaJel U CIJIAaBOB, HAauOO0Jee MPOrPECCUBHBIX TEXHOIOTHM HX
TEPMOOOPaOOTKH, 00ECNEUNBAIOMINX YMEHBIICHHE METANIOEMKOCTH MAIlMH M COOPYXKEHHIA,
MOBBIIICHHUE JOJTOBEYHOCTH U HAJICKHOCTH, CHUPKEHUE SHEPT€TUUECKUX U TPYJOBBIX 3aTpart.

B yueOHOM mporiecce HCIONB3YIOTCS aKTUBHBIC U MHTEPAKTHBHBIE (DOPMBI TIPOBEICHUS
3aHATUNA (KOMIBIOTEPHbIE CHUMYIALUU, pPa300p KOHKPETHBIX CUTYyallMii) B COYETaHUU C
BHEAYIUTOPHOH pabOTO ¢ ENbI0 (POPMUPOBAHUS U Pa3BUTHS MPO(PECCHOHAIBHBIX HABBIKOB
00yJaromuxcs.

CamocrosTenbHas pabdoTa CTYJIEHTOB CTUMYIUPYET CTYAEHTOB K CaMOCTOSTEIbHOM
npopabOTKe TEeM, BBIIIOJHEHUS WHAMBUAYAJIbHBIX 3a/JaHui, B TMpOLECCe MOATOTOBKH K
KOHTPOJIbHBIM paboTaM U UTOTOBOM aTTECTAIUH.

6 YuedHO-MeTOIHUYECKOE 00ecTiedeHre CAMOCTOSITebHOI padoThl 00yYaromuxcst
[pencraBneHo B mpuioxeHn# 1.

7 OueHoYHbIe cpecTBA VIS IPOBeAeHUsI MPOMEKYTOYHOM aTTecTAluM
[IpencraBieHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOe U HH(POPMALIMOHHOE 00ecTieYeHre THCITUTITHHBI (MOTYJIs1)

a) OcHoBHas auTEparypa:

1. MarepuanoBeneHe U TEXHOJIOTUs MarepuanoB B 2 4. Yacte 1. yueOHuk s
akajemuueckoro 6akamaBpuara / I'. I1. ®etucos [u ap.] ; mox penakiueii . T1. detucosa. — 8-¢
u3n.,, mepepab. m gon. — MockBa: MzmarensctBo FOpaiir, 2019. — 386 c. URL:
https://www.biblio-online.ru/bcode/434496

2. Yepenaxun, A. A. MarepuanoBenenue : yueOHuk / A. A. UepemaxuH, A. A.
CmonbkuH. - MockBa . KYPC, HUIl MHO®PA-M, 2018. - 288 c. - (bakamaBpuar). -
978-5-906818-56-0. - ISBN 978-5-16-104678-4. - URL:
https://new.znanium.com/catalog/product/944309

0) lomotHuTEIBLHASI TUTEPaTypa:
1. imutpenko, B. [1. MarepuanoBeieHre B MATHHOCTPOCHUH: yueOHOE ocodue / B.



I1. Amutpenko, H. b. Manyiinosa. — Mocksa: UHOPA-M, 2019. — 432 c. — (Briciiee oOpazoBaHue:
bakanaBpwuar). — ISBN 978-5-16-010712-7. — URL:
https://new.znanium.com/catalog/product/949728

2. Anmacku, A. M. MarepuajioBefeHrue B CTaHKOCTpoeHHH: ydueOHuk / A. M. AnackuH. —
MockBa: MUHOPA-M, 2019. — 320 c. — (Bwicmiee oOpasoBanue: bakamaBpuar). — ISBN
978-5-16-107415-2. — URL.: https://new.znanium.com/catalog/product/1010941

3. 3emckoB, 0. II. Marepuanosencuue: yueOnoe mocoome / HO. II. 3emckoB. —
Cankr-IlerepOypr: Jlans, 2019. — 188 ¢. — ISBN 978-5-8114-3392-6. — TekcT: 311eKTpOHHBINH //
Jlanb: anexTpoHHO-OnbIHoTeyHas cucrema. — URL: https://e.lanbook.com/book/113910

B) MeToauyeckue yka3anusi:

1. Marepuanosenenue. [Ipaktukym. Ememomun A.H., MonoukoBa O.C., Ilerpouenko E.B.
Marnutoropck. M3a. Hentp ®T'BOY MI'TY um. I''U. Hocosa. 2019. 64 c.

2. MarepuanioBeienne. MeTobl aHau3a CTPYKTYPhI U CBOMCTB METAJIIOB U CILIaBOB : yueOHOE
nocodue / T. A. Openkuna, E. C. Jlonatuna, I'. A. Mepkyinosa, T. H. JIpo3noBa, A. C. Hamonbko; mox
pen. T. A. Openkunoit. - Kpacnosipck: Cub. denep. yu-t, 2018. - 214 c. - ISBN 978-5-7638-3936-4. -
URL.: https://new.znanium.com/catalog/product/1032141

r) [Iporpammuoe o6ecnneuenue u UHTEepHET-pecypehb:

IIporpammHoe obecnieyeHne

HanmenoBanu N

e 110 Ne noroeopa CpoK JeHCTBUS JTUIICH3UN
MS Office Ne 135 oT GeccpodHo
2007 17.09.2007
7Zip cBOOOJTHO 0OeccpoUHO
Adobe Reader |cBo6oaHo 0eccpoUHO
Epay_sep CBOOOTHO GeccpouHO
Mozilla pacpoCTpaHsIEeMO
Bpayzep cBOOOIHO 06eccpoyHO
Calculate CBOOOTHO GeccpoUHO
Linux Desktop |pacipoctpansemo
FAR Manager |cBo6oaHO 06eccpoyHO
Linux CBOOOJTHO 0ECCPOUHO

IIpodeccnonanbublie 6a3bl JAHHBIX M HH(OPMaIMOHHBIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca Cchlika

0a3a JaHHBIX MaTEHTHOTO MOKCKa -
0asza gamaeix  Orbit  Premium
Wudpopmanmonnass  cucrema -
HopmaruBHbIe MpaBOBbIE aKTHI,
OpraHU3aI[MOHHO-PACIOPSAUTEH
HbI€ JJOKYMEHTbI, HOpMaTHUBHbIE U
METOANYCCKHUEC JOKYMCHTEI )41

https://www.orbit.com/

https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-infor
matsii

Y HMBEPCHTETCKAA https://uisrussia.msu.ru

nH(GOPMAITMOHHAS cucTeMa

ONEKTPOHHBIE pecypcehl ) . 2 _
cubmiorexn. MITY i LI https://magtu.informsystema.ru/Marc.html?locale=ru
Pocculickas I'ocynapcrBenHas

https://www.rsl.ru/ru/4readers/catalogues/

oubanoreka. Karanoru




deepanbHOE TOCYAAPCTBEHHOE OIOKETHOE YUPEKACHHIE
«DenepanbHbIii UHCTHUTYT npombinennoi| URL: http://www1.fips.ru/
COOCTBEHHOCTH

Nudopmanuonnas cucrema - EquHOe OKHO JocTyma K
nHGOPMAIMOHHBIM pecypcam

URL.: http://window.edu.ru/

ITouckosas cucrema Akanemust Google (Google Scholar) [URL: https://scholar.google.ru/

Harnmonanwsnas uaopmanronHo-ananutudeckas cucremalURL:
— Poccutiickuii unnekc nHayunoro nutuposanust (PUHLL)  |https://elibrary.ru/project_risc.asp

DnekTpoHHas 0aza mepuoandeckux u3ganui East View
Information Services, OO0 «1BUC»
9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TN CIUIINHBI (MOLYJIfA)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIIOUAET:

VY4eOHble ayqUTOpUU U1 IPOBEJCHUS 3aHATUI JISKIIMOHHOTO TUIIA:

-MyYJIbTUMEIMIHBIE CPEICTBA XPAHEHUS, Iepeayn ¥ PECTaBICHNS HH(OpMAIIH.

AymuTopus A TPYNIOBBIX U MHIUBUAYAJIbHBIX KOHCYJIbTALMM, TEKYyIIEro KOHTPOJS U
IIPOMEKYTOYHOM aTTECTALMM:

-Cliel[MaIu3UpOBaHHas MeOelb, MYJIbTUMEAUNHHBIE CpPEICTBA XpPaHEHMs, IepelJauyd u
IpeJICTaBIeHNsI UHPOpMaLUK.

AymuTtopun JUIsl CaMOCTOSITENIbHOW pabOThl: KOMIBIOTEPHBIE KIJIACCHI; YUTAJIbHBIC 3aJIbl
OuOIMOTEKH:

-[epcoHanbHble KoMIbioTepsI ¢ nakeroM MS Office, Beixomom B IHTEpHET 1 ¢ 1OCTYIIOM B
AIIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTENbHYI0 CpEy YHUBEPCUTETA, UWTAIbHbIEC 3ajbl
OMOTUOTEKH.

[lomemenne i XpaHeHUS ©  NPOQUIAKTUYECKOTO  OOCIY)KMBAaHHUS — y4eOHOTO
00opynoBaHus:

-crienyannu3upoBanHas MeOenb. CTaHOUHBIM MapKk 00OpYAOBaHUS W UHCTPYMEHTHI IS
mohUIIakTHYECKOTO 00CITVKURAHNUS Y DEMOHTA VUEOHOTO 000NVIIORAHNS.



Ipuioxkenne 1
Y4yeOHO-MeTOANYECKOE O0ecTieYeHre CAMOCTOAITEILHOMH padoThl 00y4YaroImMXxcst
ITo nucnmmmue «KOHCTPYKIIMOHHBIE MATEPUAIIbI IIPOMBILIEHHON TEIJIOOHEPTE€TUKN) IIPEyCMOTPEHA
ayTUTOpHAs ¥ BHEAYJAUTOPHASI CAMOCTOSITEIbHAS paboTa 00yJaroIIIXCsl.

3ajanus 19 NPaKTUYECKUX padoT.
Bomnpoce! 111 caMoCcTOATEILHOM Pad0ThI 00YYAKO M XCS
Tema 1.

1. B uém 3akirouaercs nMpeAMET TUCIUILUIMHBI MaTepuaioBeaenue? Uro uzyqaer?

2. Kakue metopl 00paboTKH MaTepuaioB BaM n3BecTHHI? [IpuBeanTe nmpuMepsl.

3. Kakue skcriryaTallMOHHbIE CBOMCTBA MaTepuasIoB ClEAyeT YYUThIBATh IpU NoAOOpe MaTepruanoB
JUIL OIIPEIEIIEHHOTO MpoLecca’?

4. Yro Ha3bpIBaeTCA «HOBBIMHU MaTepHallaMu», IPUBEAUTE COOCTBEHHBIE IPUMEPBI UX BHEAPEHUS B
TEIUIO(U3NIECKUH TPOLIECC.

5. ITo xakuM npusHakam kiaccuduuupyrorcst Matepuainsl? [IpuBenure npumepsl.

6. Kakoe ctpoenue umerot metasuisl. Ilepeuncnure s3nemMeHTapHble YaCTULIBI, KOTOPbIE 00pa3yroT
JAHHOE CTPOEHHUE.

7. Kakue ObIBatOT CBSI3b MEXK/y 3JIEMEHTAPHBIMH YaCTUIIAMHU, IPUBEINUTE IPUMEPHI MAaTEPUAIOB,
MMEIOLIUE JTaHHBIE TUIIBI CBA3CH.

8. B uéMm pasHuna Mexy MeTajulaMu 1 HeMetaiuiaMu? KpaTko oxapakTepusynTe Kaxablid BU.

9. Kakue marepuansl Ha3biBatoTCsl aMophHbIMU. Ha3oBuTE U3BeCTHBIE BaM aMOp(HbIE MaTepHaIbl

10. Kak xapakTepu3yroTcsi METAJUIbI 0 TEIUIONPOBOJAHOCTH, HA30BUTE 00J1aCTh NPUMEHEHHUS KaXKI0r0
THUIIA.

11. Yro takoe nopuctocth? Kak kiaccupuuupyroTcst METauIbl 10 MOPUCTOCTH?

12. XapaktepHas 0cOOEHHOCTb MOIYIPOBOJHUKOB, KaKH€ MOTYIPOBOJHUKH BaM U3BECTHBI?

13. MaiiTe onpesenenne TeIoEMKOCTH CUCcTeMbl. B 4ém ¢u3ndeckuii CMBICI JaHHOTO TTOHSATHS?

14. Kakum obpazom 3akoH Dypbe MprUMEHUM K MaTepraliaM, B UéM €ro poJib B 1oadope MaTepraioB?
15. Kakne MaTepurassl Ha3bIBalOTCS KOHCTPYKIIMOHHBIMH, B U€M UX OTJIMYMTENbHBIE YepThl. HazoBuTe
U3BECTHBIE BaM TaKHE MaTE€pHAJIbI.

16. YTto Takoe KOHCTPYKIIMOHHAS! IPOYHOCTh MaTepruaioB?

Tema 2

1. Yro Ha3pIBaeTcs cTanpio? B uém oTinuune cranu oT 4yryHa

2. 3aueM MpUMEHSIOTCS Jerupytomue 106asku? Kak onn knaccuuuupyroTcs

3. HazoBuTe Kakue CymecTBYIOT JISTUPYIOIINE IIEMEHTHI, KaK OHH BIIMSIOT HA CBOMCTBA MaTepHaia?
4. Kakue BpeiHbIE IPUMECH BCTPEUAIOTCS B MaTepHallax, IOYEMYy OHHM OKa3bIBAIOT HETaTUBHBIN A ekt
Ha marepuan?

5. Kaxk knaccupuuupyrorcs KOHCTPYKLIMOHHBIE YacTH, 0003HaUYEHHE.



6. JlaiiTe onpeaeneHust HOHATUAM: IPOYHOCTh, MIIACTUYHOCTD, HAJEKHOCTD, JOJTOBEYHOCTh
7. Kakue cymecTByIOT KpUTEpUU IPOYHOCTH? (0003HAYCHHE U SAMHUIIBI H3MEPEHUS)

8. 3aueM HYXHBI clielIMaJIbHbIE CBOMCTBA cTajnei? Kakue cnenuanbHble CBOMCTBA Bl 3HAETE?
9. Ilepeuncnure KpUTEPUU OLIEHKH JKaPOIPOYHOCTH

10. Kaknumu pu3nyecKkuMu CBOMCTBAMU XapaKTEPHU3YIOTCS CTAJIH?

11. Ha kakue TUmbl B 3aBUCUMOCTU OT HA3HAYEHUS JCIISATCS YIIIEPOAUCTBIC CTAT?

12. Yto 0603Ha4yaroT OyKBaMu: CII, TIC, KI1?

13. Kak u3MeHs0TCs CBOWCTBA CTAJIM C OBBIIIEHUEM YCIOBHOTO HOMeEpa?

14. I'ne npuMeHsI0TCS HU3KOYTJIEPOAUCTBIE CTaIu?

15. Kak xuMu4ecKure 3JIeMEHThI B COCTaBE CTaIM U3MEHSIOT €€ cBoMcTBa?

16. Ha kakue kiacchl pa3ieisioTCsl BEICOKOJIETUPOBaHHBIE cTainu? B uéM 0COOEHHOCTH CTaliel 3TuX
KJIacCOB?

Tewma 3.

1. Yro takoe Tepmuueckas ooOpadorka? E€ BuibI?

2. Yem omimyarotes Au(Py3nOHHBIA U peKPUCTAILNTU3AIMOHHBINA OTKUT?

3. HazoBure Tpu BuIa oTIrycka

4. Kak ob6pa3zyerca Metai mBa? Uto aenaror, 4ToObl MOTYYUTh METAILI 1IBa, TpeOyemoro cocraBa?
5. YUem paznuuaroTcst Oelblid, Cepblid, BRICOKOIIPOYHBIA U KOBKUH YyT'yYHBI?

6. B uém ocoOeHHOCTh IBETHBIX MeTayu1oB? lepeuncinTe nBETHBIE METAILIBI

7. I'ie npuMEHSIIOTCS LIBETHBIE METAJIBI U TToUeMy?

Tewma 4.

1. Kakne HeMeTaITHYeCcKre CTPOUTENbHBIE MaTEepHAIIbl HA3bIBAIOTCSI OTHEYTIOPHBIMU?

. Kakue TpeboBanus IpeIbsBISIOTCS K OTHEYITOPHBIM U3ACIIUSIM?

. KakoBbl 0COOEHHOCTH KUCIBIX, HEUTPATbHBIX U OCHOBHBIX MaTepuaioB?

. [lepeuncnure paboune CBOMCTBA OTHEYMOPHBIX MaTepHasioB. UeM OHU onpeaenstorcs?

. Kak mogbupatot orneynopusie Marepuansl? [lepeuncnure riaBHble pazpyuiatoniye GpakTopsl.
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. Kak no ycnoBusim ciyx0b1 orHeynopHoit ¢pyrepoBku aensrca sce BTTY?

7. Kak o0GecnieunTsb JJIMTEIbHYIO U HaJEKHYI0 paboTy rapHUCa)kHOU (pyTepoBKU?

8.UTo Takoe TenIon30NIALuOHHbIe MaTepralbl? Kakue OCHOBHbIE TpeOOBAaHUS K HUM HPEAbSBISIOTCS?
9. HazoBuTE OCHOBHBIE XapaKTEPUCTUKH U KJIACCU(PUKALUHU TETNIOM3O0JIALMOHHBIX MaTEPHUATIOB.

Tema 5.

1. B uéMm cocTouT 3a1a4a mo60pa KOHCTPYKLIMOHHOTO CTPOUTEIBHOTO MaTepuana’?

2. Yem 00yCIIOBJIEH U3HOC KOHCTPYKIIHOHHBIX MaTepUAJIOB, XapaKTep U MHTEHCUBHOCTb?

3.Kakue mapku cTanu UCHOJIb3YIOTCS AJIs BHITIOJHEHHUS] OCHOBHBIX KOHCTPYKIIMOHHBIX 3JIEMEHTOB
reyen, KapkacoB, OOIIUBKY U T.1.7

4. Yto Takoe MepTenbHBIN pacTBop? '€ o ucnonb3yercs? TpeboBanus Kk pacTBopy?



5. Korga u mouemy npuMeHsIFOTCsE OETOH, KeJIe300€TOH 1 1IEMEHT?

6. JlaiiTe onpeneneHuss OCHOBHBIM KOHCTPYKTUBHBIM CTpOUTENbHBIM YacTaM BTTY
7. Kak moyKHa BBITIOJIHATHCS KaXK1ask U3 yacTen?

8. Kak mpoBectu pacuéT ¢pyHIaMEHTOB U OCHOBaHUN?

9. Kakue pyHKIIMU BBITIOTHSAET KapKac?

10. Kakue TpeOoBaHUS MPEABSBISIOTCS K OTPaXICHUSIM?

11. Hapucyiite cxeMy MHOTOCIOMHOTO OTPaXKICHUS

12. B uém ocobennocts [10D?

13. HazoBute mitochl 1 MUHYCHI TipuMeHeHus [I0OD B 30He BO3eHCTBUS PaCIIaBICHHOM Cpeibl



Ipuio:xxkenne 2
OueHovHbIe CPeACTBA MPOBeIEHUS IPOMEKYTOYHOM aTTecTaluu

a) HnarmpyeMble pe3yJdbTaThbl oﬁyqe}mﬁ H OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA HpOMe)RyTO‘lHOﬁ aTrecranum:
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OIIK-5 - CnocodeH yunThIBaTh CBOHCTBA KOHCTPYKIIHOHHBIX MATEPHAJIOB B TEMJIOTEXHUYECKUX PACYETAX € Y4eTOM JMHAMHYECKHX U TEMIOBBIX
HArpy3oK

OIIK-5.1 Ucnonb3yer 3HaHuA Ilpumepnvie 3a0anus ons 3auema:
JUTSL HAXOXKICHUS U 1. KakoBbl pa3mepbl CTPYKTYpPHBIX OJJIEMEHTOB, KOTOpPbIE MOXKHO YBHAETH (pa3peliuTh) C MOMOIIBIO
onpeeIeHus ONTHYECKOTO (cBeToBOro) mukpockona? Kak BbIOpaTh mosie3Hoe yBennueHue Mukpockorna? KakoBa ocHOBHas
OCHOBHBIX CBOWCTB 0COOCHHOCTH MPUTOTOBJICHUS 00BEKTa I MUKPOCKOIIMYECKOTO UCCIET0BaAHUS?
KOHCTPYKIIMOHHBIX 2. OOBICHHUTH, 3a9eM HEOOXOMMO HCCIIEI0BATh MAKPOCTPYKTYpY? Kakumu MeTo1aMu 3TO MOYKHO CIEIaTh?
MaTepuasoB UTo MOXET CIy>KUTh 00BEKTOM MaKpoaHanuza?

3. KakuMm MeTomoM MOXHO YCTaHOBHTH THUI KPHCTAIUTMYECKOW PEHIETKH MeTaia u ee mapamerpbl? Kakne
THUIIBI PEIIETOK BCTpeuyaroTcs y MeTaiioB? [loueMy oHUM Ha3bIBatOTCS IUIOTHOYAKOBaHHBIMU?

4. TlpuBenute npuMep BIUSHUS TUIIA CBA3H (TUIA KPUCTAUIMYECKOH PEIIeTKH) Ha CBOMCTBA MaTepuaa.

5. Tloyemy cBOMCTBa KpHUCTANIMYECKOTO MaTepuana, H3MEpEHHbIe B pa3HbIX HANpPaBICHUSAX, MOTYT
oTiimuathesa? B kakux marepuanax 3To sSiBJeHUE HE HAOMI0MaeTCs U modemy?

6. Ilouemy mpu XOJOJHOW IUIACTHYECKOM nedopMmary (IITaMIOBKE WM BBITSXKKE) MOT'YT 00pa30BaThCs
(dbecToHBI 10 KpoMKe (Kparo) uzaenus?

7.  OOBSACHHUTD, UEM PA3THUAIOTCS 0-)KEJIE30, Y-)KeNe30 U d-xKene30?

8. Iloyemy mpu X0JIOJHOM IIACTUUECKOM JeopManviy BO3pacTaroT MPOYHOCTHBIE XapakTepucTuku? Kak sto
SBJICHHE Ha3bIBaeTCA? B KakMX ciydasix 3TO sSBJIICHHE HEKEIATEIbHO?

9. TlosicHuth rpaduuecku (U3NUYECKUNH CMBICT TOHATHUS «PABHOBECHAs TeMIleparypa KpUCTaJUIM3alUU
(mnaBienwus)». Kakoe ycinoBrue He0OXOIMMO BBINOIHUTD, YTOOBI HA4aJICs MPOIECC KPUCTAIITN3ALUU?

10. OObBsSICHUTH, B YE€M OTIMYME KPHUBBIX OXJAKICHUS KPUCTAJUIMYECKUX M aMopdHbIX Ten? MokHO Iu
MOJTYIUTh aMOPp(HBINA MeTalT (METAJUTMYECKOE CTEKII0)?

11. Tlouemy 3epHa 3aKpUCTAJUIM30BABIIECTOCS METAUTMYECKOTO MaTepuana He HMEIOT TIe€OMETPUYECKH
MpaBUILHON (HOPMBI?
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12. Kakyro menp mpecienyroT IpH BBEACHHM B paciuiaB (Kuakuid metaiun) MoaudukatopoB? IlpuBectn
MIPUMEPHI JCHCTBUS MOIU(PUKATOPOB.
13. OObsACHUTH, B KaKOW OTJIMBKE 3€pHO 3aKPHCTAJUIM30BABILErocs MeTaisa Oyner OoJblie: MpU pa3iuBKe
KHUJIKOTO METaJljIa B IeCUYaHyo (GopMy WM B METAJUTMYECKYIO?
14. OOBACHUTH K YEMY MOKET MPUBECTHU MEPErpeB paciiaBa mpel pa3iuBKoii ero B GopMbl (M3I0KHUIIBI)?
15. OObscHUTH, TpU Kakod aedopmamuyi MOXHO HEOOpaTMMO H3MEHUTH (POpMy, pasMepbl U CBOMCTBA
Marepuaya — ynpyrou uim miacTU4ecKou?
OIIK-5.2 [IpoBonut IIpumepHvie 3a0anus ons 3auema
TEIUIOTEXHUYECKUE 1.  OObscHUTH, Kak BEIOpATh CO/IepKaHUe YTiiepo/ia B CTaNIM 71l U3TOTOBIICHUS JIETAIA MAIlIMH, KOHCTPYKIIUU

pacyeThl ¢ y4eTOM
CBOMCTB
KOHCTPYKHI/IOHHI)IX
MaTepUalIOB

WM COOPYKEHHUSI.

2. Kak no cTpykTypHOMY NPHU3HAKy MO>KHO OIPENEINUTh CTallb (Oeblii Yyr'yH, Cepblii UyryH, OJOBUHYATHIH
YYT'yH, KeJIe30 TEXHUYECKOW YHCTOTHI)?

3. OOBsACHUTDH, MOXKHO JIM HCIIOJIB30BaTh OCJbI YYT'YH B KaUyecTBE KOHCTPYKLIMOHHOTO MaTepHuaa.

4.  OOBACHUTH MPEUMYIIECTBA CEPOTO YYT'yHA IO CPAaBHEHUIO CO CTAJIBIO.

5. OOBACHUTDH, MOXKHO JIM UCIIOJIB30BaTh OEJbI UyT'yH B KayeCTBE KOHCTPYKIIMOHHOTO MaTepuaa?

6. OOBscHHUTD, Kakas ¢popma rpaduta B MEHBIIEH CTENECHH OCIA0IISIET METAJUIMIECKYI0 OCHOBY uyryHa? Kak
HOJY4YHUTh Takyto (popMy rpaduTa B OTIUBKE?

7. Kak mony4uTh OTJIMBKY CO CTPYKTYpoW KOBKOro uyryHa? KakoBbl pa3HOBHUIHOCTH CTPYKTYpPbI TaKOTO
4yryHa ¥ €ro cBoicTBa’?

8. Tloyemy He IPOMCXOIUT YIIPOYHEHHS CTAIU MPH ropsiueit ractudeckon aedopmarun mpu 1050 °C?

9. Tlowemy nedopmanusi cunma (Trur. = 327 °C) nmpm KOMHATHOH TeMIiepaType SIBISIETCS Topsiaeit
nedopmarueit?

10. TIpu pexpHCTAITM3AIMOHHOM OTKHTEe XOJIOJHOKATAaHOW JIGHTHI M3 cTanu O8KN OXJIaXKJIeHHe B WHTEpBaJIC
temneparyp 680 — 370 °C BenyT ¢ mainoii ckopocthio. [Touemy 310 HEOOX0AMMO?

11. Ha3zHauyuTh pexuM pPEeKpUCTAIUIN3ALUOHHOTO OTXKHIra JUIs HUKOYTJIEPOJIUCTON XOJIO0JHOKATaHOW JIMCTOBOM
CTaJIN.

12. Kak onpenensitoT CKIOHHOCTb CTall K pOCTY 3€pHa IpU Harpese?

13. HazHauuTh pe’KuM IMOJTHOTO OTKHUTA JJIsl CTAIA MapKh 45.

14. Ha3HauuTh peXKMM HOpPMaJIM3aLUH IJIsl CTAJIM Mapku 45.
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OIIK-5.3 Pa3zpabareiBaer Ilpumepnvie 3a0anus
TEIIOTEXHUYECKOE 1. OOBACHUTH, YTO MPOUCXOIUT MPU (HOPMUPOBAHUU TEKCTYPHI B 1) OPMUPOBAHHOM MaTepuaie?
o0opyoBaHue C 2. 3aueM TpeOyeTcs BOCCTaHABIMBATH IJIACTHYHOCTH XOJOJIHOe(HOPMHUPOBAHHOTO JHCTa (KaauOpOBaHHOM
Y4€TOM CBOWCTB 3aroTOBKH, BOJIOYCHOH MPOBOJIOKH)? Kakoit 00paboTKOM 3TO MOXKHO CIeNIaTh?
KOHCTPYKIIMOHHBIX 3. OOBICHUTH KaKoe CBOMCTBO MarepHalia XapakTepus3yeT TBepAocTh. Ha deM OCHOBBIBAIOTCS METOJbI
MaTepHUaoB u3MepeHus Tepaoctu? B uem ux oriuuue?

4. Kaxk npoBoAsT UCIIBITaHKE Ha yAapHYIO BsizkocTh? KakoBa ero nensb?

C Kaxoil LieIbI0 IPOBOJAAT YCTAJIOCTHBIE UCIIBITAHUS?

Bri6paTh TepMudeckyro 00paboTKy Al UCIIPABIEHUS BUIMAHIITETTOBOM CTPYKTYPHI B CTAIBHON OTJIHBKE.
Bri6path TepMudeckyto o0paboTKy AJIs UCTIPaBICHUS KPYITHO3EPHUCTON CTPYKTYPBI TOpsiTueKaTaHOM CTau.
Br16paTh 3akanounyro cpeay, 00ecneurnBaroIly0 HauOOIbIIYIO MPOKATHBAEMOCTh YIJIEPOIUCTON CTANH.
Bri6path 3akaiouHyro cpeay s 3aKaJIKU JIETUPOBAHHOM YIIIEpOAUCTON CTaIH.

10 Br16paTh pexum oTycka 3aKajJeHHOU CTalld, 00eCTIeUnBaIONINi COXpaHEeHHE BRICOKOI TBEPOCTH.

11. BeiOpaTh pexxuM OTHYyCKa 3aKaJEHHOHN CTalu, 00ecreynBatofil BBICOKHE YIPYTHe CBOMCTBA

©ooN O

0) Ilopsinok npoBeneHusi NPOMEKYTOUYHOM ATTECTALMH, IOKA3aTeJH M KPUTEPUH OLICHUBAHMS.
Kpurepun onieHk# (B COOTBETCTBUU C POPMUPYEMBIMU KOMITETEHIIUSAMH U IUIAHUPYEMBIMH pe3yJIbTaTaMHi 00y4eHUs):
Kpurepun onenkn:
— Ha OLEHKY «OTINYHOY (5 0aII0B) — 00yUaromUNCs AEMOHCTPUPYET CUCTEMAaTHUECKOE U IITyOOKO€e 3HaHHe Y4eOHOTr0 MaTepuala, CBOOOIHO BHIIOTHSET
MpaKTUYECKHE 3a/1aHusl, CBOOOIHO ONEPUPYET 3HAHUSIMH, YMEHUSIMHU, TPUMEHSET UX B CUTYallUIX MOBBIIIEHHON CII0KHOCTH.
— Ha OLIEHKY «Xxopo11o» (4 6aita) — o0yyaromuics: IeMOHCTPUPYET CpeTHUI ypOBeHb 00yUYE€HHOCTH: OCHOBHBIE 3HAHMS, YMEHHS OCBOEHBI, HO
JIOTTYCKAIOTCS HE3HAYUTENbHbIE OINOKH, HETOYHOCTH, 3aTPYIHEHUS IPU aHATTUTUUECKHUX OIepalusiX, IepeHoce 3HaHUM U YMEHUN Ha HOBBIE,
HECTaH/IapTHBIE CUTYal1H.
— Ha OLIEHKY «y/IOBJIETBOPUTENBHOY (3 Oauia) — 00ydaromuiics 1eMOHCTPUPYET IOPOTOBBIN YPOBEHb OOYYEHHOCTHU: B XO1€ KOHTPOJIBHBIX MEPOIPUATHIA
JIOMYCKAIOTCS OLIMOKHU, MPOSBIISETCA OTCYTCTBUE OT/AEIbHBIX 3HAHUN, YMEHHI, HABBIKOB, 00yYaIOIIUNCS UCIIBITHIBAET 3HAUNTENbHbIE 3aTPy/JHEHUS TIPU
OIIEPUPOBAHUY 3HAHUSAMU M YMEHUSIMHU IPU UX NIEPEHOCE HA HOBBIE CUTYALIHH.
— Ha OLIEHKY «HEY/IOBJIETBOPUTENIHHOY (2 Oaria) — o0yyaromuics: IeMOHCTpUpPYET 3HaHus He 6osee 20% TeopeTH4ecKoro MaTepuana, 10ImycKaer
CYIIECTBEHHBIE OINOKH, HE MOXKET IIOKA3aTh MHTEUIEKTYaIbHbIC HABBIKM PEILICHHS TPOCTHIX 3a1au.




