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1. INTAHUPYEMBIE PE3YJIbTATbBI OBYUEHUSA

1.1. Heap 1 3aa1a4 TUCHMTLIHHBI
Heasimu ocBoeHHs AUCHUIVIMHBI «TeXHMKO-TEXHOJIOTMYECKHE CBOWCTBA MATEPHAJIOB)» SBISIOTCS:
03HAKOMJICHHE CTYJCHTOB C MEXaHUYECKUMHU CBOMCTBAMHU MAaTEpHAaJIOB; MOATOTOBKH OyIyIInX OakaniaBpoB
B 00JIACTH OTPEJICIICHHS U aHAJTN3a MEXaHUYECKHX CBOWMCTB; pa3paboTKe MaTEepHAIOB KOHCTPYKIIMOHHOTO U
(GYHKIIMOHATTFHOTO HA3HAYEHUS C 3a/JlaHHBIMH XapaKTepUCTHUKaMU; (OPMUPOBAHHME TEXHOJIOTHUECKON
KYJBTYPBI CTYJICHTOB.

3agayu AU CHMILIMHBI:

- mpuoOpeTeHue 0o0ydYarolmMMHCS 3HAHUN B 00JacTH MOHMMaHUs (U3NYECKOTO U TEXHHUUYECKOTO
CMEICIIa MEXaHUYSCKHX CBOMCTB;

- U3y4EHHE METOJIOB IIPOBEICHNE MEXAHUUECKUX UCTIBITAHUN;

- (¢opMupOBaHHME TMPEACTABICHUI O B3aUMOCBSI3M COCTaBa M CTPYKTYpPhl C MEXaHHMYECKUMU
CBOWMCTBAaMH METAJIJIOB U CILJIABOB.
1.2. IlltanupyemMble pe3y/IbTaThl 00y4eHUs

B pesynbrare ocBOoeHHs HaHHOW IUCHMIUIUHBI y oOydaromuxcs (GOpMHPYIOTCS Cleayrolne
KOMITETCHITNH

JIIK-3. CnocobeH opraHu30BBIBATH JEATEIBHOCTh OOYYAIOIINXCS, HAMPABICHHYIO Ha pPa3BUTHE U
MOJAJIEpKAHUE Y HHUX IMO3HABATEIIbHOW AKTHUBHOCTH, CAMOCTOSTEIBbHOCTH, WHHUIIMATHUBBI M TBOPYECKHUX
crocobHocTEl

JIIK-6. CnocobeH K y4yacTHIO B TPOCKTHPOBAHUHM IPOTPaMM pa3BUTHS 00pa30BaTENbHBIX
Opra"u3aruin

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

JucnuniauHa BXOIUT B 4acTh, POPMUPYEMYIO YIaCTHHKaMU 00Opa30BaTebHBIX OTHOIIEHUH biokal
«IncuumIMHBI(MOLYIIN )» U SABIAETCS SJEKTUBHOM TUCUUILITUHON

N3yuenne nucuuminHbl «TEXHMKO-TEXHOJIOIMYECKHME CBOWCTBA MAaTEpUaoOB) OINHUpAETCs Ha
OCBOCHHE OCHOBHOTO COJEpKaHMs JucHuIUInH: «Dusuka», «Yepuenue», «MarepuanoBeaeHue»,
«Marematuka», «OOpaboTka KOHCTPYKIIMOHHBIX MaTepuaioB», «OxpaHa tpyaa», «lIpaktukym 1o
MeTaIIoo0padoTke», «TeXHONOrHsI COBPEMEHHOTO TPOM3BOACTBa», «COBpPEMEHHBIE TEXHOJIOTHUHU
MeTalnoo0paboTkm», «Jletanun wamuH», «OHEPreTHYecKre MalluHbDY, «DJIEeKTPOpaJUOTEXHUKA U
ANEKTPOHHKAY, «OCHOBBI TEXHOJOTHH MEXaHHUECKOH 00paboTkm», «TeXHHuecKkoe KOHCTPYHPOBAaHUE U
MoenupoBaHue», «OCHOBbI pOOOTOTEXHUKH M aBTOMATH3aLUHU IIPOU3BOICTBAY.

OcBoenue aucuuIUIUHBL  «TEXHMKO-TEXHOJIOTMYECKME CBOMCTBA  MAaTEpUAJIOB»  SIBISETCS
HEOOXOAMMOW OCHOBOHM JJISI HANMKMCAHUS BBIMYCKHON KBAIM(PUKAIIMOHHON pabOThI Ha COOTBETCTBYIOIILYIO
TEMATUKY U CJIa4u TOCYAaPCTBEHHOIO SK3aMEHa.

3. OBBEM U COJAEPKAHUE JUCIHUIIJINHBI
3.1. O0beM JUCHUIIINHBI

IToxa3aTenp 00beMa M CHHUIIJIMHBI ®opma o0yueHHst
Ounas
OO06beM TUCIMIIIMHBI B 3a4€THBIX €AMHUIIAX 4
O0bBEM OUCHUILUIMHEI B Yacax 144
KonTakTHas padora: 94,2
Jlexuuu 14 (2"
[TpakTHueckue 3aHsTHSI 80
KoHTaKkTHBIE Yachl HA MIPOMEKYTOYHYI0 ATTECTALMIO: 0,2
3a4er ¢ OIeHKOM 0,2
CamocrosTenbHas pabora 42
KonTpons 7,8

®opMa MPOMEKYTOUHOM aTTECTALlMU 3a4eT C OLICHKOM B 5 ceMecTpe
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3.2.ConepxaHue IMCUMILTHHBI

KoJs1-Bo yacoB

HaumenoBanmue pasuesioB (Tem)
JAMCUMILVINHBI ¢ KPATKUM COJePKAHHEM

HpaKTuqecmle 3aHATHUSA

o JIeKIIMOHHBIE 3AaHATHSA

™)
(o)}

Tema. 1. Bpenenme. OOmme MNOHATHA W ONpeNdeIeHHMS] MeXaHMYECKHX
CBOJCTB.

MexaHnueckre CBOMCTBa KaKk OCHOBHBIE [T0KA3aTEIN KaueCTBa METAIJIOB U
CrIaBOB. Pa3HOBHIHOCTH HANpsDKEHUH. YTIpyras U ocTaToYHas aeGopMaIinH,
XapakTepucTHKH Jeopmanuu. TeH3zopsl HanpspkeHui u aedopmanuii. Cxema
HaMpPSKEHHOTO U 1e()OPMUPOBAHHOTO COCTOSIHUM MPU MEXaHUYECKHX
WCIIBITaHUSAX. BAusiHuEe COCTOSHMS MeTallsla HAa MEXaHUYEeCKUE CBOMCTBA.
KoadduumenTs! Msrkoctu u TpexocHocTd. Kitaccudukamnus MeTozoB
oTpeieNieHUs] MEXaHUYECKUX CBOMCTB. Y CJIOBHSI MOAOOUS MPU MEXaHUYECKUX
ucnbiTanusax. CraTucTundeckast 00padoTKa pe3yIbTaTOB MEXaHUIECKHX
HCIIBITAHUM.

Tema. 2. Ynipyrue cBoiicTBa U HeNOJIHAsl YIIPYTOCTh MeTA/JIOB. 2 12
3akoH ['yka u ynpyrue KOHCTaHThL. MexaHM3M yHOpyroi aedopmaru.
DU3NYECKUI CMBICT MOJYJIEH yHnpyrocTd, METOJbl UX ompeiesneHus. BiausHue
TEMIEPATYpPbl, COCTaBa M CTPYKTypbl Ha Moayau ynpyroctu. Hemnosnas
ynpyroctb MetauioB. Oddekr baymmarepa. VYmpyroe mocneacicTBue.
Heympyras nedopmanua. Mukporuiactuueckas aedopmarus. BHyTpennee
TPEHHE.

Tema. 3. Ilnacrtuyeckass gedopmanusi u gedopManHOHHOEe YINPOYHEHHE. 1 12
[Inactuyeckas nmedopmarus CKOJbXEHHEM W JABOMHUKOBaHHEM. CBs3b
BEJIMYUHBI Ae(POpMaLlUU C YUCIOM AMCIOKALMN U ATUHON uX npodera. CucTeMsl
CKOJIb’KEHUSI B METaJUIaX C T.ILK., I.II. ¥ O.IL.K. pemerkaMu. OCHOBHbIE METOMbI
M3yYeHUs] KapTUHBI IiacTudyeckoi aedopmanuu. Ilmactuyeckas nedopmarius
I.I.K. MOHOKpHCTajula, OJIarONPHUSTHO OPHUEHTUPOBAHHOTO MJI OAMHOYHOIO
cKoNbXeHus. [lepopmanus MpoOU3BOIBHO OPUEHTHPOBAHHOTO MOHOKPHCTAIIA.
OcobGenHocTn TIacTHYECKOM  nmedopmarnuu  monaukpuctamioB. Cnernuduka
negopMaluyd METALIOB € T.Il. M O.ILK. pemieTkaMu. MexaHusMm aedopmanuu
nBoiiHuKoBaHWeM.  Kpuctammorpaduss  nBoitHukoBaHuMs.  Metamiorpadus
nBOWHUKOB  aedopmaruu.  CBOMCTBa  IpaHUI]  JABOMHHUKOB.  SIBiieHUe
nedOopMallMOHHOTO yIpouyHeHHs. PacueT mpuBeNEeHHOTrO HaNpsHKEHUsS CIBUTA.
Craaun 1eopMarmoOHHOTO YIPOYHEHHS T.II.K. MOHOKpHCTAIIOB. OCOOEHHOCTH
YOPOUYHEHUs KPHUCTAUIOB € JpyruMu  pemetkamu. JledopmannonHoe
YIPOYHEHHE TMOJUKPUCTAIOB. Teopun aedOPMALMOHHOTO  YIPOYHEHHUS.
XonoaHas, Teriast u ropsyas aegopmanuu. BiusHue ckopoctu aedpopmanuu u
CXEMBI HaMPsKEHHOTO COCTOSIHUA Ha J1e(hOpMAIIMOHHOE YIIPOUHEHHE MTPH Pa3HBIX
Temneparypax. CBepXIIaCTUYHOCTh. BnusiHue sHeprum nedekToB yHNaKOBKH,
IpUMeceil M JIETHPOBAaHMUs HA IJIACTUYECKYIO JeQOpMaluIi0 W yNpPOYHEHHE.

? (em. mynkr 3.1.)



Oco0eHHOCTH MIaCTUYECKOH AeopMalui U yIPOYHEHUS TBEPAbIX paCTBOPOB U
JBYX(a3HbIX CIIJIABOB.

Tema. 4. Pa3zpyumienue.

Paspymenne nyrtem cpe3a M OTpbiBa. BHYTpU3epeHHOE M MEK3EPEHHOE
paspyuieHue. MexaHu3Mbl 3apokaeHHUs TpemMH. CKOpOCTH paclpoCTpaHEHUs
TpeUMH. AHanu3 pa3BUTUA TPEIIMHBI C TMO3WLIHUA JIMHEWHOW MEXaHUKHU
paszpymenus. Kpurndeckuit KOdQQPUIMEHT HWHTEHCUBHOCTA HANPSDKEHUH Y
BEpIIMHBI TPEIIMHBI B YCJIOBHUAX OOBEMHOIO M IUIOCKOTO HAMPSKEHHOTO
cocrosiHUil. Xpynkoe U Bsizkoe paspyumieHne CTpyKTypa H3JIOMOB. XpYIIKO-
Bsi3kuil mepexoa. CrnocoObl 00pbOBI C XPYNKOCTHIO. 3aMEJIEHHOE pa3pyIlIeHUE.
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Tema. 5. CBoiicTBa IPH CTATHYECKUX UCTIBITAHUSAX.

PazHoBHIHOCTH cTaTHYeCKUX UcHbITaHUH. OOpas1bl U UCIIBITATENbHBIE MAILIUHBI.
Pacuer OCHOBHBIX CBOMCTB. XapaKTEpUCTUKH COIPOTHUBIICHHS  MAaJIbIM
negopManusaM: Tpenenbl  MPONOPLHOHAIBHOCTH, YNPYTOCTH U TEKy4eCTH.
Teopus pe3koil TekyuecTH. 3aBUCHUMOCTb MPEJIeNia TEKYUECTH OT Pa3MEPOB 3€pHa
u cy03epHa. XapaKTEepUCTHKM NPEAEIbHONW MPOYHOCTH, IUIACTUYHOCTH M
BA3KOCTH. PaBHOMepHas u cocpenoTroueHHass aedopmaiust Mpu OJHOOCHOM
pacTsbKeHHH. BiusiHMe cocTaBa M CTPYKTYypbl HA MEXAHMYECKHE CBOWMCTBA IIPU
CTaTUYECKUX HCIBITAaHUSAX THAAKUX o00pa3uoB. ComocTaBiIeHUE CBOMCTB,
MOJIy4aeMbIX 10 Pe3yJIbTaTaM UCHBITAHUM ¢ pa3HbIM KOA(PGHUIMEHTOM MATKOCTH.
HcnpiTanus o6pa3ioB ¢ Hagpe3oM. VcrbiTanus Ha BI3KOCTh pa3pyuieHus. CBs3b
XapaKTePUCTUK TPEUIMHOCTOMKOCTH C APYTMMU MEXAHWYECKHMHU CBOMCTBAMM.
3aBUCUMOCTb TPEIIMHOCTOMKOCTHU OT COCTAaBA U CTPYKTYpPbl MaTepHaa.

Tema. 6. CBoiicTBa NIpH ITMHAMHYECKUX HCNIBITAHUSAX.

Ckopoctu nedopManvd TMpU  MEXaHWYECKUX HUCHbITaHusax. (OcobeHHoCTH
IUIACTUYECKOM AedopManuy M pa3pylIeHUs NpU AUHAMUYECKOM HarpyXeHHU.
HcnpiTanus Ha yaapHyr BS3KOCTb. OmpeesieHue COCTaBISAIOIUX IMOJTHOU
pabotbl negopmanuu u paspyuieHus. CepHainbHble HUCHBITAaHWS IPU Pa3HBIX
temneparypax. OlneHka TemnepaTypbl XpYIKO-BA3KOro Iepexona. Bimsnue
JIETUPOBAHMS U MIAPAMETPOB CTPYKTYPhI HA YJIAPHYIO BSI3KOCTb.

Tema. 7. TBepaocTb. PU3uYeCKUH CMBbICJ TBEPAOCTH.
[Inactudeckas negopmanus MoJ WHAEHTOPOM. YCIOBHOCTh YHCENl TBEPIOCTH.
TBepaocts no bpunesno, Bukepcy n PokBeinny, MUKPOTBEPIOCTb.




Tema. 8. ’KaponpoyHocTb. 2 8
SBnenue MIOJI3YYECTH. PasnoBugHOCTH MOJI3Y4YECTH: oOpatumas,
JorapugmMuyecKkasi, BBICOKOTEMIIEpaTypHasi AMCIOKalMOHHas U Auddy3noHHas.
Mexanusmsl nedopMandyd MpU THOJA3y4eCTH pas3HbIX BHJOB. McnbiTaHus Ha
non3yudectb. OOpa3ibpl M HCHBITaTeNbHbIe MamuHbl. CTaHIapTHas MeETOIMKa
ompejeNieHus] Tpenena IMoj3ydecTd. Tpu CTaauM BBICOKOTEMIIEpATypHOM
non3zydecT. OCOOEHHOCTH BHYTPU3EPEHHONW JedopMalii U MEXK3EpEHHbIE
CABUTM  TpU  BBICOKOTEMIEpaTypHOH  mom3ydectd. OueHka  BKjiazaa
BHYTPHU3EpEHHON M MEX3epeHHOM nedopmanuu B oOllee YIJIMHEHHE MpU
noJi3y4yecTu. BiusiHHMe cocTaBa W CTPYKTYphl CIUIABOB Ha XapaKTEPUCTUKU
KApONPOYHOCTH TBEPAbIX pacTBOpoB. BimsHue dwactul W30BITOYHBIX (a3,
pa3zMepa 3epHa U CyOCTPYKTYpbl MATPHIIbl Ha KapOIIPOYHOCTb.

Tema. 9. YcTajsocTs 1 H3HAIIMBAHUE. 2 8
SIBneHue  yCTaJOCTH. @DEHOMEHOJIOTHUA ~ YCTAJIOCTHOIO  pa3pyLIeHUs.
Pa3HOBHIHOCTH LMKJIOB HaNpsOKEHUHM W HMX XapaKTEPUCTUKU. Y CTalOCTHBIC
ncnbiTanusa.  Kpusas Benepa. Ilpemenm  BBIHOCIMBOCTM UM YCTAJIOCTHas
JOJNrOBEYHOCTh. McmbplTaHMs Ha MaJOLUKIOBYIO YCTaJloOCTh. Jlnarpamma
YCTaJIOCTHOTO paspymieHus. llukinueckas TpemmuHOCTOMKOCTE. IIpupona
yCTaJOCTHOTrO paspyuieHus. [lnactuyeckas negopmanuss Npu LUKITYECKOM
paspylieHur. 3apoKIEHUE U pa3BUTHE YCTAJOCTHBIX TpemuH. CTpyKTypa
YCTAJIOCTHOTO M3JI0Ma. BiusiHueE NerupoBaHus U CTPYKTYpPbl HAa XapaKTEPUCTUKU
BBIHOCIIMBOCTH. (CrocoObl TOBBIMICHUS BBIHOCIMBOCTH. M3HammBaHue W
H3HOCOCTOMKOCTh METAJIOB.

Uroro: 142)° | 80

4. YYEBHO-METOJIUYECKOE OBECIHEYEHUE CAMOCTOSTEJABHONH PABOTHI
OBYYAIOIIUXCHA

Tembl 11 N3yuaembie Bonpockl Komnu | ®opmsl Metoanieckoe ®opMbI
CaMoOCTOATEIb €CTBO CaMoCTO o0ecmeyeHmne OTYETHOCTH
HOI'0 U3y4Y€eHHUA qacoB ATCJIbHO

i
padoThI
1.Vopyras u | O6uue MTOHATUSA u 5 Wzyuen | I'orrmraiin I'. Koncnekr
OCTaToyHasi | ONpPEICICHUS ue DU3UKO-XUMHICCKHE , YCTHOE
Vi OCHOBBI
nepopMaluy | MEXaHUYECKUX CBOHCTB. auTepar . COOBIICHH
, Mexanndeckre CBONCTBA YPBIL, MaTCPHAIOBCIACHH. e Ha
XapaKTEPUCT | KaK OCHOBHBIE NIOKA3aTeNn KypHan | ydeOHoe mocoOme s
UKH Ka4ecTBa METAJIOB U OB U CTyACHTOB u | HpaKTHie
nedopMarMu | CIIaBoB. PasHOBHAHOCTH pabora | 4CUMPaHTOB  yH-TOB 1 | CKOM
HanpsDKeHUd. YIpyras u c Apyrux BY30B, | 3ansTHH,
ocTaTo4Has JAepopmanuy, Unrepn | TOTOBAIX KOJUIOKBH
HELHATNCTOB B
XapaKTepUCTUKU €TOM. chiett 1o yM
obnactu HayK 0
nepopmanuu. TeH30psbl
HaNpsHKEHUN U Matepuajax.
p 1 M.:BUHOM.
nepopmanuii. Cxema .
JlaGoparopuss ~ 3HaHUH,
HaNpsHKEHHOTO U
ANpAKCHHOTO 2009.-400 c.
1e(OpMHUPOBAHHOTO
COCTOSIHMH IPH
MEXaHUYECKUX
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HCOBITaHUAX. Biusaue
COCTOSIHHS MeTajlla Ha
MeXaHUYECKHE CBOMCTRA.
KoaddurmenTs! MsSTKOCTH
U TPEXOCHOCTH.
Knaccudukanus metonoB
oTpeeNeHus
MEXaHUYECKHUX CBOMCTB.
YcnoBus nonodus npu
MEXaHUIECKUX
HUCIBITAHUSAX.
Craructuueckas oOpaboTka
pe3yIbTaTOB MEXaHUYECKUX
HUCIIBITAHHH.

2.Yupyrue 3axoH ['yka n ynpyrue Wzyuen | B.IO. Toneues, E.H. | Koncmekr
CBOWCTBA U KOHCTaHTbl. MexaHu3m ue ITuporos , YCTHOE
HEMNOoJIHAas ynpyroi aedopmarum. aurepar | Merosr 1:’16X21HH‘1€CKHX COO0OIIEHH
yIpYyTroCTh PU3HYECKUI CMBICIT YPBIL, UCIIBITAHNHN o e Ha
METaJUIOB. MOAYyJIEel yIpyTroCTH, KypHan | MCXaHMYICCKHE CBOMCTBA
METO/IbI UX ONPEICIICHHUS. OB U MarepuanoB:  YvebHoe | PAKTHHEC
Biusinue TeMmeparypel, paGora | locodue. CKOM
cocTaBa M CTPYKTYPHI HA c Mocksa: MU, 2008. | 3aparum,
MOJYJIM YIIPYTOCTH. Wurepn | - 160 c.  Pexmm KOJIJIOKBU
Henonnas ynpyrocts €TOM. AOCTYIIa: . yM
MeTanos. Jbdexr http://blblloclub.m/lndex
baymunrepa. Yopyroe .1p4h91:)3?page=b00k&1d=23
nocnenencreue. Heynpyras
nedopmarusi.
MuxkponnactTuueckas
nedopmarnus. Buytpennee
TpPEHHUE.
3.IInactuuec | [lmactuueckas negopmanus Wzyuen | I'H. EnmanoB, A.I. | KoHcrnekr
Kas CKOJILXKEHHUEM U ue 3aIyKHBIH, B.U. | yerHoe
nedopmarust | ABoMtHUKOBaHKEM. CBS3b nurepar | CKPBITHBIH W 1Ip. ; IOXA COOBIICHH
u BCJTUYHHBI ,Z[G(I)OpMa;I_[I/II/I c yPBI, o6ur. pen. b.A. Kanuna. o 1a
nedopmaiuo | YMCIOM JUCTOKAIUN 1 KypHaI Dusnyeckoe
HHOE JUTHHOM HX npo6era. OB U MaTepHUaIOBEICHUE:! npaKkTuye
yrpounenre. | CHCTEMbI CKOJIBKEHHS B paGora | YUEOHHK IS BY30B: B 6 | CKOM
MeTajuiax C I.ILK., I.II. U C T. 3aHATHH,
0.ILK. PEIITETKAMH. Warepn Mocksa : MUDU, 2007. KOJTOKBI
OcHOBHBIE METOJIBI €TOM. - T 1: ®usnka TRepROTO
Tema.-636  c. Pexunm | YM

W3YYCHHS KAPTHHBI
TUIACTUYECKOU
nedopmaruu.
[Tnactuueckas gedopmarus
I.II.K. MOHOKpHUCTAJIJIA,
OnaronpusiTHO
OPUEHTUPOBAHHOTO JJIS
OJIMHOYHOTO CKOJIbKEHUSI.
Jedopmarus pou3BOIHHO
OpPUEHTUPOBAHHOTO
MOHOKpHCTAJIJIA.
OcobeHHOCTH

JIOCTyIa:
http://biblioclub.ru/index.
php?page=book view&bo
ok id=231437




IIacTUYECKOM nedopManuu
MTOJIMKPUCTAILIOB.
Crnenuduka nedopmanuu
METaJUIOB C T.II. U O.IL.K.
pemieTkamu. MexaHusm
nedopmaruu
JBOTHUKOBAHHEM.
Kpucramnorpadus
IBOVWHHUKOBAHHUA.
Mertamnorpadus ABOHHUKOB
nedopmanmu. CBoiicTBa
rpaHuULl IBOWHUKOB.
SIBnenne
nedhopmMaImoHHOTO
ynpouHeHus. Pacuer
MIPUBEICHHOTO HAMPSHKECHUS
casura. Ctaguu
nehopmMaImoHHOTO
YOPOYHEHHUS T.11.K.
MOHOKPHUCTAJIIOB.
Oco0eHHOCTH yIPOYHEHUS
KPUCTAJIJIOB C JPYTHMH
pelIeTKaMHu.
Jedopmarimonnoe
YOPOYHEHUE
MOJIMKPUCTAILIOB. Teopun
nehopMaIlmOHHOTO
yIpOuYHEeHHUs. X010 1Has,
TeruIasi U ropsvast
nedopmaruu. Bousiaue
CcKopocTH nedopmanuu u
CXEMBI HaPsHKEHHOTO
COCTOSTHUS Ha
nedopmamoHHoe
YOPOYHEHHE TIPH Pa3HBIX
TeMIIepaTypax.
CBepXIUIaCTUYHOCT.
Bnustaue snepruu neexros
YIIaKOBKH, IPUMECEH 1
JIETUPOBAHUS Ha
MIACTUYECKYIO
nedopMaIuio u
yrpouHneHnrne. Oco6eHHOCTH
TUTACTUYECKON nedopMaruu
U YIIPOYHEHUS TBEPBIX
pPacTBOPOB U ABYX(a3HBIX
CIUIABOB.

4.Pazpyuienu
e.

Pa3pymenue nytem cpesa u
oTpeIBa. BHyTpHU3epeHHOE U
MEK3EpEHHOE pa3pyILIEHUE.
MexaHn3MBl 3apOKACHUS
tpemuH. CkopocTu
pacpoOCTPaHEHUs TPELIVH.

Nzyuen
ue
JIUTEPAT
YPBIL,
KypHaI
OB U

E.H. TIluporos, B.IO.
I'onbren
ConpoTuBieHue
MaTepuajoB : yuyeOHOe
nmocoowue.

M. : MUDU, 2008. - 200

Koncmext
, YyCTHOE
COOOIIEHN
e Ha
MIpaKTH4e




AHanu3 pa3BUTHS TPEILUHBI pabora |c. Pexum  gocryma: | ckoMm

C MO3ULIMUI JIMHEHHON C http://biblioclub.ru/index 3aHATHH,

MEXaHUKH Pa3pyICHUS. Wutepn | -php?page=book&id=23 | ~ .

Kpurnueckuit €TOM. 1612

yM

KO3 UITUEHT

MHTEHCUBHOCTHU

HaNPsDKEHUHN Y BEPIIMHBI

TPEILMHBI B YCIOBUAX

00BEMHOTO U IIOCKOTO

HaIMpsHKEHHOTO COCTOSTHUIM.

XpyInKoe u BsI3KOe

pazpywenue CTpykTypa

M3JIOMOB. XPYIKO-BI3KUI

nepexo1. Criocoosr 60pbObI

C XPYNKOCTBIO.

3ameJICHHOE pa3pylICHHE.
5.CBoMCTBa Pa3znoBunnoctu Nzyuen | HoBuko M.M., Posun | KoHcnekT
npu CTaTHYCCKHUX MCTIBITAaHHH. ne KM. , YCTHOE
cratndeckux | OOpaslbl U UCTIBITATENIbHBIE JirTepar Kpucrasiorpadus u COO0OIIEHH
UCIBITaHUAX. | MalIUHBL. PacdyeTr OCHOBHBIX YPBI, e eKTh! 5 e Ha

CBOMCTB. XapaKTepUCTUKHU KypHan | KPUCTALIMICCKOU

CONPOTUBIICHUS MAJIBIM OB U PCIICTKH. M.: | HpaKTHie

nedopMarHaM: IpeIeIbl paGora | Meramnyprus, 1990. CKOM

[PONOPLUOHATILHOCTH, C 3aHSTHH,

YIOPYTOCTH U TEKYYECTH. WutepH KOJUIOKBH

Teopust pe3Koil TEKy4ECTH. €TOM. yM

3aBUCHUMOCTB Tpeaena
TEKy4EeCTH OT pa3MepoB
3epHa U cy03epHa.
XapaKTeprUCTUKU
npeenbHON IPOYHOCTH,
TUTACTHYHOCTH U BS3KOCTH.
PaBHOMepHas u
COCpe0TOUEHHAs
nedopManus npu
OJIHOOCHOM pacCTSKEHUU.
Bnusiaue coctaBa u
CTPYKTYpHI Ha
MeXaHUYeCKUe CBOMCTBA
NIPY CTAaTUYECKUX
UCTIBITAHUSAX TJIAJIKUX
00pasnos. ComnocraBiieHHE
CBOWCTB, MOJIy4aeMbIX 110
pe3yJibTaTaM HUCIBITAHUH C
pa3HbIM ko3 duiineHToM
MsiTKocTH. VcibITanus
00pa3LoB C HAZPE30M.
WcnpiTanus Ha BSI3KOCTh
paspyiueHus. CBs3b
XapaKTePUCTHK
TPELIMHOCTOMKOCTH €
JIPYTUMHU MEXaHHYECKUMH
cBOMcTBaMH. 3aBUCUMOCTh
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TPELIMHOCTOMKOCTH OT
COCTaBa U CTPYKTYPBI

MaTepuaa.
6.Cpoiictea | CkopocTu nedopmManuu npu 5 Nzyuen | B.C. 3onorapeBckuii Koncnekr
pu MEXaHHYECKHX e MexaHmreckne , yCTHOE
IUHAMA4YECK | ucrbITaHusax. OcobeHHOCTH jmrepar | CBOMCTBA MCTAJIJIOB CO00IIEHH
uX IJTACTHYECKOH e(popMaIuu YpBI, M.: MUCuC, 1998 o 1a
UCIBITAaHUAX. | U pa3pyLICHUs IIPU KypHaI
JUHAMHYECKOM OB U TpaKTiie
HarpyxeHuu. Vcrsrranust pabora CKOM
Ha yJapHYIO BA3KOCTb. C 3aHSTHH,
Omnpenenenue Wntepu KOJIJIOKBH
COCTaBJIAOLIMX [TOJIHON €TOM. yM
paboTeI AedopMaIu u
paspywenus. CepuanbHble
WCIBITAHUS TIPU PA3HBIX
Temneparypax. OueHka
TEMIIEpaTypbl XPYNKO-
BA3KOTO Iepexoa.
Bnusinue nerupoBanus u
[IapaMeTpoOB CTPYKTYpPHI Ha
YAAPHYIO BSI3KOCTb.
7.TBepaocTs. | PU3UUECKUM CMBICI 5 Nzyuen | A.b. Ppunman Koncnekr
TBepaocTH. [lmacTuueckast ue Mexann4eckue , YCTHOE
Heq)opMaqu oJ TUTEpaT CBONCTBAa METAJJIOB COOBIICHN
MH/IEHTOPOM. Y CIIOBHOCTb ypHI, M.:  MammHocTpoenue,
4uCeN TBEPIOCTH. xypran | 1974, B 2-x Tomax ©Ha
Trepnocts no bpunemnnito, OB U TIpaKTiie
Buxkepcy u Poksemnny, pabota CKOM
MUKPOTBEPIOCTb. C 3aHSTHH,
WNutepn KOJIJIOKBU
€TOM. yM
8. XKaponpou | SIBieHue Noa3y4ecTy. 5 Wzyuen | MJI. bepumreiin, B.A. | Koncrnekr
HOCTb. PasHoBUIHOCTH ue 3aiiMoBCKHit , YCTHOE
MOJ3y4yecT: oOpaTumas, murepar | CTpykTypa 5 u CO0OILIeHN
J‘IOFapI/I(i)MI/ILIeCKaﬂ, YpBI, MCXaHHYCCKHUEC CBOMCTBaA c Ha
BBICOKOTEMIIEpATypHas KypHan | MCTallJIOB
JUCITIOKAIIOHHAS U OB M M.: Meramnyprus, 1970. | TpakTH4e
T hy3noOHHAS. pabota CKOM
Mexanu3msl gedopmaruu c 3aHSTHH,
IIPU MOJI3YYECTH Pa3HBIX Wutepn KOJUIOKBH
BHUJOB. VcnibiTanus Ha €TOM. yM

non3yuyectb. OOpasisl 1
UCIBITATEIbHbIE MAIIUHBI.
CranpmapTHas METO/IMKA
orpezieNieHus mpeena
nonsyyectu. Tpu craauu
BBICOKOTEMITEPATYPHOMI
nomydectu. OcoOeHHOCTH
BHYTPHU3EPEHHOU
nedopmanuu u
MEX3EpPEHHbIE CIBUTH NPU
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BBICOKOTEMIIEPATYPHOI
nomyudectd. OneHka
BKJIaJ]a BHYTPU3EPEHHON U
MEX3EepeHHOH AehopMariu
B o0l1iee yUIMHEHUE TPy
noisyyectu. BnusHue
COCTaBa U CTPYKTYPhI
CIUIaBOB Ha
XapaKTePUCTUKHU
JKapOIPOYHOCTH TBEPABIX
pacTtBopoB. Briusinue
4acTHIl M30BITOYHBIX (a3,
pa3Mepa 3epHa u
CyOCTPYKTYpbl MaTpUIlbl HA

YKaApPOMPOYHOCTb.
9.Ycranocts | SIBi€HME yCTAIOCTH. 2 Nzydyen | A.M. Baccepman, B.A. | KoHcrekr
u DEeHOMEHOIIOTHS e ﬁaHI/IgKHH, O.C. | | yerHoe
0po6oB
W3HAIIMBAHU | YCTAJIOCTHOTO Pa3pyIICHUS. uTepar p COOBIICHH
e Pa3zHOBUIHOCTH TUKIIOB YPBL, Mertonbl  KOHTpOJIS | e Ha
HAIPSDKCHUH U UX KypHas | MCCICIOBAHMS  JIETKHX
XapaKTePHCTHKH. OB M criaBoB: Cripas. u3f. HIPaKTHIC
VCTanocTHbIe HCIIBITAHNUS. pa6ora | M.: Meramnyprus, 1985. | cxom
Kpusas Benepa. [Ipemen c M.IL bepHIITeiiH, | 3apgrup,
A.I" Paxmraar
BBIHOCJIMBOCTH U Nurepn KOJUIOKBH
MeTaJ'IJ'IOBCI[eHI/IG n
yCTalOCTHAS €TOM. M
TepMuUeckas o6paboTka | Y
AOCJITOBCHHOCTB. cramu: ChpaB.uzn. — 3-e
UcnpiTanns Ha us., nepepab. U nomn. B
MaJIOUMKIIOBYIO YCTAJIOCTb. 3x 1. T.I. Meroas
Jnarpamma ycTanocTHOTO UCTIBITAHUH u
paspyuenus. [{uknnueckas UCCIIeIOBaHUS
TPELUHOCTOUKOCTb. M.: Merannyprus, 1993.

IIpupona ycramocTHOro
pa3pymenus. [nactuueckas
nedopmManus npu
LUUKJIAYECKOM pa3pylICHHUH.
3apoxaeHUE U pa3BUTHE
YCTaJOCTHBIX TPEIIH.
CTpyKTypa yCTaJIOCTHOTO
n3noMa. Bnusnaue
JIETUPOBAHUSI M CTPYKTYPBI
Ha XapaKTEePUCTUKU
BBIHOCIIMBOCTH. C1I10CcOOBI
MMOBBIIIEHNS BEIHOCIIMBOCTH.
HN3nammBanue u
H3HOCOCTOMKOCTh
METaJIJIOB.

HUrtoro: 42

5.  ®OHJ OLEHOYHBIX CPEACTB JUId DPOBEJIEHMS TEKYLIEA U
IMMPOMEKYTOYHOW ATTECTALIAM ITO JUCHUATIIAHE
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5.1. Tlepeyenbr KoMIeTeHLMIl ¢ YyKa3aHHeM 3JTanoB HX (opMHpPOBaHHMSA B MNpolLecce OCBOEHUA
00pa3oBaTeJIbLHON MPOrPaMMBbI

B pesynbrare OCBOGHHS TUCIHUIUIMHBI CTYACHT JOJDKEH O0JIagaTh CIEAYIOIMIMMU KOMIETEHIMSAMH s
podUIs TEXHOJIOTUYECKOE U AKOHOMUYECKOE 00pa3oBaHue:

Kona n HaumeHnoBanue Oranbl ®dopmbl yaeOHOM PabOTHI TIO
KOMITETEHITHH (dbopMupoBaHUS (GbOpMUPOBAHUIO KOMIIETEHIUH B
KOMIICTCHITHH MIPOIIECCe OCBOCHUS 00pa30BaTeIbHON
POrPaMMBbI
JIIK-3.Cnocoben KoruutupHbIi Pabora Ha y4eOHBIX 3aHATHAX
OpPraHU30BBIBATH JESATEILHOCTD CamocTtosaTenbHas paboTta
00y4arOMIHXCsl, HATPABICHHYIO Ha OnepanmoHHbIN PaGora Ha y4yeOHBIX 3aHATHUIX
PasBUTHC 1 HONICPHAHNC y HUX CamocTosTenbHas paboTta
MO03HABATEIILHON aKTUBHOCTH,
CaMOCTOSTENLHOCTH, HestensHocTHBIN | PaboTa Ha y4eOHBIX 3aHATHUIX
WHUIIAATUBBI U TBOPUECKHUX CamocrosTenbHas pabora
CIOCOOHOCTEH
KoruutupHsbIit PaGota Ha y4yeOHBIX 3aHATHUAX
JIIK-6.CriocobeH K y4acTuio B Camoctoseneras padora
MPOEKTUPOBAHUU MTPOTPAMM OnepanroHHBIN PaGota Ha y4yeOHBIX 3aHATHUAX
pa3BHUTHS 00pa30BATEIBHBIX CamocTosTenpHas padoTta
OpraHf3ari JleaTenbHOCTHBIHM PaboTa Ha yueOHBIX 3aHIATHIX
CamocrositenbHas pabora

5.2. Onucanue mokasarejieii U KpUTepHeB OLEHUBAHMS KOMIIETEHIHII HA Pa3jMYHBIX 3TAanmax HX
(¢hopMupoBaHus, ONMCAHUE IIKAJ OLIEHUBAHUSA

JIIK-3.Cnocoben opzanuzosvieams 0esameabHOCHb 00yUaOuuxcs, HanPaAeIeHHY0 HA pazeumue u
noooepicanue y HUX NO3HAGAMENbHOU AKMUBHOCHU, CAMOCHOAMETbHOCMU, UHUWUAMUEHL U
meopuecKux cnocoonocmeil

- 2 = [Ixana oueHUBaHUA
= Bl £ o N
s L g S
- @ g © = m
2@ T A& 2 4 o O
E ool 9 & 9 Onucanue =~
S 2§ S = d . Kpurepuun ouennBanus T A
A § 2 E 2 2 ToKa3aTeJicH g "
o, = m = <
S gl 228 ¢ =
B & o M T S
> ©
/M
= 3HaHs 00 Henonmnoe wu cinaboe 3HaHUE
2 OCHOBHBIX TEOPETUYECKOT O Martepuana
= 3 41-60
= 2 MEXaHWYECKUX | JUCUUIUIMHBL  «MexaHndeckue
E © CBOMCTBax CBOMCTBA MaTepUAJIOB)
= = MaTepHajIoB
= 2 P ’ 3HaHHE TEOPETUYECKOTO
= = CIOCOOCTBYIOIIIHE
8 o Marepuana JUCIUTIAHBI
OpraHHU30BbIBATH .
R = o= p «MexaHnueckue CBOICTBa 61 - 80
= JEATCIbHOCTD
) MaTepHUaIoBy
= oOyJaromuxcs,
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HAaIIpaBJICHHYIO HA

YeTkoe 3HAHHE TCOPECTUUCCKOTO

pasBuTHE U MaTtepuaa JTUCTTUTUTAHBI
noJiepkanue y | «MexaHu4eckue CBOWCTBA
= HUX MaTEPHATIOB»
= M03HABATEIBHOM
% AKTUBHOCTH, 81 -100
= CaMOCTOSITEIIbHOCT
=5 W, UTHULAATUBEI U
TBOPYECKHUX
crocobHocTe
YmMmenue Cnaboe yMmeHHE HaxXOOUTb H
’% MIPUMEHSITh 3HaHUsI | 00padaTeiBaTh MWHGOPMAIIUIO TIO
§ 00 OCHOBHBIX ANCLUILTHHE «MexaHW4YeCKHe 41-60
S MEXaHUYECKUX | CBOMCTBA  MAaTCpUAJIOB» W3
CBOMCTBax HUCTOYHUKOB MIHTEpHET
= MaTCpHaIos, VMmeHune HAXOJIHUTh u
= CMocoOCTBYONIHE 00pabarsiBaTh UHPOPMALHUIO 10
= OPTaHM30BBIBATEL | npenpmnomae  «MexaHUYecKue 61 - 80
3 2 ACATCABHOCTD | cpojicTBa  MarepuanoB» M3
= e OOYHAIOMHXCA, | yerounnkos MHTepHET
= HaIIPaBJICHHYIO Ha
g pasBUTHE U BripaxkeHHOE yMEHHE HaXOIHTh
Ql:; nomepxanney | 2 oOpabaTbiBaTh HMH(OPMAIUIO
S HIX o ANCLUILTHHE
’E 03HABATEIBHOMN «Mexannueckue CBOMCTBA
% AKTHBHOCTH, MaTepUAIOB» W3 HWCTOYHHKOB
= camocTosTenpHocT | LHTCPHET 81-100
g Y, UHUIIMATUBBI U
= TBOPUYECKUX
crocoOHoCTEH
CnocobeH Hanuumne HeOobIIOTO OMBITA
OPraHM30BbLIBAThH OpraHu3aIUK JeSITeIbHOCTH
JIEATENEHOCTD 00y4Jaromuxcs, HaPaBJICHHYIO
00y4aromuxcs, Ha Pa3BUTHE U MOJICPIKAHHE Y
= HalpaBJICHHYIO Ha HUX TI03HaBaTELHOU
E pa3BUTHE U AKTUBHOCTH,
8 nogacpKaHue y CaMOCTOSATECIBHOCTH,
= HUX WHUIUATUBBI U TBOPUECKUX 41-60
qE [TO3HABATEJILHON CHOCOOHOCTEN MO AUCLHUIIIINHE
S AKTHBHOCTH, «MexaHnueckue CBOICTBa
N % | camocToATeNnBHOCT | MATEPHAIIOB
§ Y, UHUIIMATUBBI U
3 TBOPUYECKUX
crocoOHoCTEM
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v

ITIOBBIIIICHHBIN

v

MPOJIBUHYThII

Hanuuue onbiTa opraHuzauuu
JESITEIbHOCTH 00yYarommxcs,
HaIlpaBJIECHHYIO HA Pa3BUTHE U
MO/JIEpKAHUE Y HUX
MMO3HaBaTEILHOW aKTHBHOCTH,
CaMOCTOSATEILHOCTH,
WHULIMATUBBI U TBOPUECKUX
CIIOCOOHOCTEH MO TUCIHILINHE
«MexaHU4ecKue CBOMCTBA
MaTepuaIoBy

61 -80

Hanuuwne 60J1b110T0 OIBITA
opraHmauI/m HCATCIIBHOCTHU
o0y4arouxcsi, HalPaBIEHHY IO
Ha Pa3BUTHUE U NOAAEPKAHUE Y
HHMX MO3HABAaTEIBLHOMN
AKTHUBHOCTH,
CaMOCTOSATENLHOCTH,
NHUIIMATUBLI 1 TBOp‘IeCKI/IX
CIIOCOOHOCTEH MO TUCLMIIINHE

«MexaHndeckne CBOMCTBA
MaTepHUaIoBy

&1 -100

JIIK-6.Cnocoben Kk yuacmuio 6 npoeKmupoeanuu npozpamm pazeumus o0pa3o8amenbHulx

op2anu3auui

5 o E’E - IIxama oneHUBaHUA
_Z 5| 8§ €& m
225 5275 Onwucanue S 0
S 25 258 . Kputepuu orieHuBaHuUs T [0
&5 EE = 5 5 MoKa3aTenei o

28 2588 =3

m
= Hemonmnoe wu cnaboe 3HaHuUe
2 Criocoben TEOPETUIECKOTO MaTepuasa
§ y4acTBOBAaTh B | mucuumnael «MeXaHU4eCKHUe 41-60
© IIPOCKTUPOBAHNM | cpoiicTBa MaTepHaJIOB)
= = MpOrpaMm
= E pasBuTHS 3Hanue TEOPETUYECKOTO
| D oo e
E E OpraHu3arui B
= S paMKax MaTepUAIIOBY
~ 2 AMCHHAILTAHBI YeTkoe 3HAHHE TEOPETHUYCCKOTO
- «MﬁjxaHquCKHe MaTepualia JTIUCIIATUTUHEI
E = | CBOUCTBA «MexaHnuuecKue cBOlicTBa 81 -100
2 MaTCpHAIOB) MaTEpHUATIOBY
E
= Cnaboe yMmeHuE HaxOIWThb U
= = YMenve npuMeHsTh | o0padaTeiBaTh MHGOPMALIUIO TIO
= A 3HAHWS B | muciumuinHe  «MexaHudecKue 41-60 >
g § MPOEKTUPOBAHUY | CBOWCTBA  MaTepHajoB» W3
§ © MporpaMm HUCTOYHUKOB MIHTEpHET B pamMKax
) pa3BHTHS MPOSKTHUPOBAHHUS IporpaMM
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00pa3oBaTeNbHBIX | Pa3BUTHS o0pa3oBaTeNbHBIX
OpraHu3anui B | OpraHu3anuiu
pamKax YmMmenue HaxXOJIUTh u
= JUCIUITNHBI o0pabartbIBaTh MHPOPMAIUIO IO
2 «MexaHnueckue muciuminHe  «MexaHudeckue
5 CBOMCTBa CBOWCTBa  MaTepuajoB» W3 61 - 80
% MaTepHUaIoBy HUCTOYHUKOB MIHTEpHET B pamMKax
é MIPOEKTUPOBAHMUS IporpaMm
pa3BUTUA o0pa3oBaTeNbHBIX
OpraHu3alui
BripaxkxeHHOE yMEHHE HaXOIUTh
u oOpabarbiBaTh WH(MOPMAIUIO
’E 1o JTUCIUILTAHE
% «MexaHnueckue CBOIICTBa
= MaTepuaigoB» W3 HCTOYHUKOB 81-100
= HNHutepHer B paMKax
5 MIPOEKTUPOBAHHUS nporpamMm
pa3BUTHS 00pa3oBaTeIbHBIX
OpraHu3alnuin
Hannune ©eOonpmioro ombiTa
=
2 MPOEKTUPOBAHUS nporpamm
% pasutas o0pa3oBaTeNbHBIX 41-60
2 B OpraHu3aluit B pamKax
JajieHue
. 8 N TUCHUIUIMHBL  «MexaHndyeckue
HaBBIKaMU .
CBOMCTBA MAaTepUaAJIOBY
= MIPOEKTUPOBAHHUS
= = Hporpanm Hannune OIbITa
é = ASBUTHS MPOEKTUPOBAHUSA IpOTrpaMm
2 5 p pa3BUTUA o0pa3oBaTeNbHBIX
=2 = 00pa3oBaTeNbHBIX . 61 -80
= 2 ODFAHH3ALHH o | Oprannsauui B pamKax
]
& 8 E MKAX TUCHUIUTMHBL  «MexaHndyeckue
=t = p CBOMCTBA MAaTEPUAJIOB)
JTUCIUTLTAHBI »
= YBepeHHbI! OTIBIT
= «MexaHnueckue
= cBOlCTEA MPOEKTUPOBAHUS nporpamm
>
= pa3BuUTHUSA o0pa3oBaTeNbHBIX
= MaTepHUaIoB» . 81-100
=l OpraHu3aIuit B pamKax
2, TUCHUIUIMHBL  «MexaHndyeckue
= CBOMCTBA MAaTEpUAJIOB
Onucanue MIKaJ OLEHUBAHUS
HIxajia oueHMBaHUS KOHCIICEKTOB
Kouncnexrs! onieruBarorcs o mkaie ot 0 xo 1 6casuia.
MakcumanbsHoe konuuecTBo 6aimoB — 10 (10 korcnekToB o 1 6amry)
IToka3areab bana
BrinonHeHo 1 Gamn
He BrImosiHeHO 0 GamioB

HIkaja oueHMBAHUA NPAKTUYECKUX 3aHATHI
[IpakTuyeckue 3ajaHus OLIEHUBAIOTCS 110 mIKaie ot 0 10 4 6aios.
MakcumanbHOE KOoJM4ecTBO 6aoB — 36 (9 mpakTudeckux padoT mo 4 6aioB)

IToka3aTean

Bann

[TpakTHueckoe 3ajaHe BBIIIOJHEHO, BEPHO (CIeTaHbl BCE pacyeThl U

4 damna
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BBIBOJIBI 110 TIPAKTUYECKOI paboTe)

[IpakTuueckoe 3aJaHUE BBITOJIHEHO MOJIHOCTBIO (MOTYT OBITh 3 6amna
JIOTIYIICHBI OITHOKH)
[TpakTrueckoe 3a1aHue BBIMOIHEHO YaCTUYHO (MOTYT OBITH 1-2 6anna
JIOTTYIICHBI OIITHOKH )

He Bpinmonneno 0 6anoB

Ixa/ja oueHMBaHUS ONIPOCA HA KOJJIOKBUYMe
Omnpoc Ha KoJUTOKBHYME otleHnBaetrcs ot () 10 2 6amios.
MakcumanbHoe KonruecTBO — 10 6amioB. (5 KOJJIOKBUYMOB 110 2 OaJia)

IlokazarTennb baan
OTBeTnI1 Ha BCe IOCTaBJICHHbBIE BOIPOCH! BEPHO 2 bamna
OTBeTnsI He Ha BCE MOCTABJICHHBIE BOIIPOCH! MJIM OTBETHJ HEBEPHO 0 -1 6ann
He oTtBetnn 0 6amoB
Bcero 2 Gamnna

HIkana oneHUBaHUA YCTHOIO COOOIIECHUS
YcTHOE coobIeHre oleHrnBaeTcs no mkaie oT 0 10 2 6anos.
MakcuMaapHOE KOJIHMYECTBO 32 YCTHBIC cooOtenus 14 6amios (7 coobmienuii o 2 6aa).

Iloka3zaTeab baJun
IToaroToBNeHO yCTHOE COOOIIEHNE W COOTBETCTBYET TEMATHUKE 0-1 6ayn
Bce Bonpochl pacKpbITh 0 - 1 Gann
He BeImonHeHo 0 6annoB
Bcero 3 6amna

5.3. TunoBble KOHTPOJIbHbIE 3a[IaHUSI UJIM UHbIEe MATepHAJbl, HEOOXOAUMbIE JJIA OUEHKU 3HAHUM,
YMeHHIi, HABBIKOB M (MJIH) ONBITA [1eATEJbHOCTH, XAPAKTEPU3YKOIIMX 3Tanbl (GopMHUPOBAHMS
KOMIIEeTeHIUii B mMpolecce 0CBOCHUs 00pa30BaTeIbHOI MPOrpaMMbl

IIpuMepHasi TeMATHKA YCTHBIX COOOIIEHH I

1. Yro HazpIBaeTcs nedopmanmeii?

2. YeM oTIMYAOTCS YIIPYTHE U IIACTHYECKUE nedopmannn?

3. Uto Ha3bIBaeTCS] MEXaHUYECKUM HANpsKeHUeM?

4. KakoBa pa3MepHOCTh MEXaHUYECKOTO HAIPSKEHUS?

5. B uem oTiiM4re HOPMaNbHBIX U KacaTeIbHBIX HANPSHKEHUH?

6. Kakumu 6ykBamu 0003Ha4al0T HOPMaJIbHbIE U KacaTelIbHbIE HAMPSKEHUs?

7. Kakue HampspKeHUs: XapakTepU3yloT MOBeIeHHE MaTepralia Ipy PacTsKEHUH — HOPMaJIbHbIE WIIH
KacaTelbHbIe?

8. Kakoii ¢opmbl 00pa3iisl MpH MEHSAIOTCS MTPH UCTIBITAHUY METAJUIMYECKUX MaTEepHUaIoB Ha
pacTspkeHue?

9. Uto Ha3bIBaeTCs MarpaMMoin pacTsikeHus: matepuana? B kakux ocsix oHa cTpoutcsi?

10. Yem oTiimgaroTcst abcoimoTHAs M OTHOCUTeNNbHas aedopmanms? Kak onn o6o3Haugarorcs? KakoBa nx
pa3sMepHOCTh?

11. Yro Ha3bIBaeTCs KECTKOCTHIO MaTepuana? Kakoi XxapakTepuCTHKON M pa3sMEpHOCTHIO OHA
onpenensoTcs?

12. Kak opmynupyercs 3akoH ['yka?

13. Yro HazpiBaeTcs mpenenoMm ymnpyroctu marepuana? Ero o6o3nauenuwe u pasmeprHoctb? Kak ero
OTPENICTTUTE?
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14. Yto Ha3piBaeTcs pu3nMueckuM mpeaesnom Tekydectu Matepuaina? Ero o0o3nauenne u pa3MepHOCTh?
Kak ero onpenenuts?

15. Yto Ha3bIBaeTCs yCIOBHBIM MpeeioM TeKkyuecTr Matepuana? Ero o0o3HaueHrne U pa3MepHOCTh?
Kax ero onpenenuts?

16. B ueM cyTh Hakiena Meraua?

17. Uto Ha3wIBaeTCs mpeesioM mpodynoctr Matepuaia? Ero obo3nauenue u pazmeprocTs? Kak ero
OTIPENIETUTH?

18. Uto Ha3bIBaETCS TUIACTUYHOCTHIO MaTepuana?

19. Kakue noka3aTeny XapakTepHu3yroT IIaCTUYHOCTh MaTepUanoB?

20. Yro Ha3bIBAETCS OTHOCUTEIBHBIM OCTATOYHBIM Y UTMHEHHEM Ipu pa3pbiBe? Ero o6o3navenue u
pa3mepHocTh? Kak ero onpenenuts?

21. Yto Ha3bIBAETCsl OTHOCUTENIBHBIM OCTAaTOYHBIM CyXeHHeM IpH pa3pbiBe? Ero o6o3HaueHue u
pa3mepHocTh? Kak ero onpenenauts?

22. Kakoe cBOMCTBO MPOTUBOIOJIOKHO MIACTUYHOCTH?

23. Kakue maTepualibl MO’KHO OTHECTH K IJIACTUYHBIM?

24. Kakue maTepHalibl MOKHO OTHECTH K XPYIIKUM?

25. Yem oTiAMYAKOTCA AMArPaMMbl PACTSDKEHMS IJJACTUYHOTO, XPYMNKO-IUIACTUYHOIO U XPYMIKOTO
Marepuana?

Ilpumep npakTHYecKOl padoThl «YNIPyrue CBOMCTBA M HENOJIHAS YIPYTroCTh METAJJIOB)»

B mnpouecce MexaHMYeCKHMX HCHBITAHUN o00pa3el] MOMKeT NoJBeprarbcs YIpyroil u
IUIACTUYECKOW JedopMammuu ¢ HOCIEAYIOIIUM paspymeHueM. IIpu sTtoM cTagmio ynpyroi
negopManny NPOXOJAT MPU BeeX 0€3 UCKITIOYEHUS BUAAX MEXaHUYECKUX MCIIBITAaHUM.

[loBeneHne MeTaIOB P YIPYToil AeopMaLuu ONUCBIBAETCA 3akoHom I yka.

Cornachno 3akony ['yka ynpyras negopmanus JIuHeHO cBs3aHa ¢ HanpsbkeHueM. Koadduuuent
IPONOPLHOHATILHOCTH, CBA3BIBAIOIIUI HANPSIKEHHUE U Je- (POpMaLINIO, XapaKTEPU3YET MOOYTb
ynpyzocmu.

Ha puc. 2.1 noka3anbsl HayainbHBIE (YIPYTUE) yUACTKH KPUBBIX HampspKeHue — aedopmarus
IpU OJAHOOCHOM pacCTSKEHHM, KpyueHHH (CABUIEe) M TMIPOCTaTHYECKOM CokaThH. HakioH 3Tux
KPHBBIX, T.€. KO3()PHUIMEHT MPOIOPIIMOHATBHOCTH, CBA3BIBAIOIINN HANPSHKEHHUE U 1e(hOpMAIIHIO,
XapaKTepU3yeT MOAYJb YIPYTOCTH.

S4 t A P A

S
o tgo= =F B tgﬂ: =G Y tgy= =K

v

a o 8
Puc. 2.1 Ynpyrue y4acTku KpUBBIX HanpsikeHHe — fedopmanys Npu 0JHOOCHOM
pacTspkeHuu (a), kpydeHud (0), THAPOCTATHUECKOM CHKaTuu (8)
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Monyne E, ompenenseMblii TpH pacTsHKEHUM, HaszbiBaeTcs: moayinem HOura (Momyib
HOpMaJIbHOHM ymipyroctu) (puc. 2.1, a); moayns G (puc. 2.1, 6) — moaynem casura (KacaTeabHOU
ynpyrocti); moayib K (puc. 2.1, 8) — Moaylb 00beMHON ynpyroctu (P — THAPOCTaTUYECKOE

JIaBIICHUE, ) - OTHOCUTEIbHOE YMEHblIeHUE o0beMa). Tak e, g U } - OGe3pa3sMepHbIe BEIUUMHBI,
T0 E, G u K UMEIOT pa3MEepHOCTD HaNPSKEHUS.

Moaynb HOpMaNbHOM yNPYrocTH HE 3aBUCHT OT 3HaKa JAedopMalvy, ero BeIWYMHA IpU
PacTsLKEHUU U NPU CKATUU OAMHAKOBA. MOAYIM YIIPYTrOCTH ONPEENSIIOT KECTKOCTh MaTepHaia,
T.€. UHTEHCUBHOCTh YBEIMUYCHHsI HANIPSOHKEHUS IO Mepe BO3paCTaHUs YIIPyroi fedopMalyy.

Mexanusm ynpyeotl de¢popmayuu COCTOUT B OOPATHMBIX CMEIIEHHSIX aTOMOB U3 TTOJIOKECHHS
paBHOBECHS B KPUCTAITMYECKON perieTke. PaccTosHue Mexay aToMaMu BAOJb OCH MPHIIOKEHUS
Harpy3Kd BO3pacTaeT, a MOCJI€ CHATHS Harpy3Kd MEXaTOMHBIC CHJIBI BO3BpAIlalOT aTOMBI B
MCXOHOE TIOJIOKEHHE.

Benmmuuna yripyroii nedopManuy B METaJIe HE MOXET OBITh OOJBIION, TaK KaK aTOMBI B
KPUCTAIJTMYECKONH pEIIETKE CHOCOOHBI YIPYro CMENIaThCs JHUIIb Ha HEOONBIIYIO OO0
MEKaTOMHOT'O PaCCTOSHHUSL.

dusnueckuil cMbica Moaysel ynpyroct E, G u K cOCTOUT B TOM, YTO OHHM XapaKTEpU3yIOT
COIIPOTHBIIIEMOCTh MaTepuaia YIpyroi negopmanuu: deM OOJbIlle MOAYJb YIPYTOCTH, TEM
MeHblIle Jegopmanus NpH 3aaHHOW Harpy3ke. Moyl ypyrocTH BO3pacTaloT C yBEJTUUYEHUEM
CHJI MEXaTOMHOM CBSI3U, PENSATCTBYIOIINUX CMEIEHUSM aTOMOB U3 TIOJIO’KEHUSI PAaBHOBECHSI.

B kpucranne pasHele Kpuctaisiorpapuueckue HampaBiICHUs pa3MyaroTcs MeEKaTOMHBIMHU
PacCTOSTHUSAMHM, U MOJAYJIM YIPYTOCTH 3aBHCST OT HAIPaBJICHUS, T.€. B OTHOLICHHM YIIPYTHX
XapaKTepUCTUK KPHUCTAI aHU30TpomeH. YeM MeHblIe 3TO pacCTOsHUE, TeM OOJibllle B JaHHOM
HaIpPaBJIEHUHU JOJHKEH OBITh MO/YJIb YIPYTOCTH. B MOMMKPUCTAIIIMYECKOM METaIlIE C XaOTUYHOU
OpPUEHTUPOBKON KPHUCTAIUIOB,

«CHJIbHBIC» HAIPABJIICHHUS OJHUX KPHUCTALIOB COBMAJAOT CO «CJIAOBIMH» JIPYTUX, W yIPyTHE
KOHCTaHThl CTAaTHCTHUYECKU YCPEIHSIOTCS MO BCEM HAINpPABICHHUSIM: B Makpo Maciutabe Takou
MOJIMKPUCTAIT M30TporeH. Hampumep, y MOHOKPUCTAIOB - kene3a FEnax = 290 ITla
(manpasnenne <111>)u Enip, = 132 ['Tla (manpasieHue

<100>), a y mMOITMKPUCTAIITNYECKOTO *kele3a B mooomM Hampasienuu £ = 210 I'Tla.

Monynu ynpyroctTd — CTpyKTypHO MaJIOUyBCTBUTENIbHbBIE CBOMCTBA. OHU MPAKTUYECKHU HE
3aBUCAT OT pa3Mepa 3epHa, IUCIEPCHOCTH BTOPOH (pa3bl U INIOTHOCTU AUCIOKALUI.

XecTKoCTh KOHCTPYKLUMH TE€M BBIIIE, YeM OOJbIlle MOIYyJb YNPYroctd. Mo- 1yib
YOPYTOCTH OIpeeNsieTcs] B MEPBYIO OYepelb METAJIIOM — OCHOBOM criiaBa. [Ipu HeobxonumocTu
CYLIECTBEHHO YBEIMYUTH KECTKOCTh KOHCTPYKLHMHU CJeIyeT MepexoauTh K CIulaBaM c Oosee
BBICOKAM MOJYJIEM YIIPYTOCTH.

BripaxeHus1, xapakTepu3yromuye MOIyJIu yIPYrocTH (puc. 2.1.), onpeaemnstoT CBA3b MEXIy
HanpsHKEHUAMHU U Je(pOpMaLisIMU B OJHOM M TOM ke HanpaBiaeHuu. OJIHaKo Jepopmanus MOKeET
HE COBINAJAATh [0 HAINPABJICHUIO C HampspkeHHeM. [Ipu 0lHOOCHOM pacTsSKEHUM CTEPXKHSA (pHC.
2.2) NPOUCXOAUT HE TOJBKO YyBEJIMYEHHUE €ro JIMHBI (M3MEHEHHE pa3Mepa BIOJb OCU X), HO U
yYMEHBILICHHE JuaMeTpa (CkaTue BAONb JBYX Ipyrux oceif). Takum o0Opa3om, OJHOOCHOE
HaMpsHKEHHOE COCTOSHUE NMPUBOJUT K BO3HHUKHOBEHUIO TPEXOCHOW nedopmanuu. OTHOIIEHHE
U3MEHEHHS pa3MEpOB B IONEPEYHOM HANpaBICHUM K HM3MEHEHHMIO MX B IPOJOJBHOM Ha-
MpaBJICHUY Ha3bIBaeTCs K02 puyuenmom [lyaccona (popmyna 2.1):

V:(ro—rl)/ I =Ar/r0 @.1)
=1/, Al

Koadpduuuent Ilyaccona v — yerBepras BakHeiIIas KOHCTaHTa YHPYTMX CBOWCTB IOCIE
MOJyJIe yIpyrocTu. DTH YeThIpe KOHCTAHTHI CBS3aHbI MEXY cO- 00if: £ =2G - (1+v);
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E =3K-(1-2v).

3Has ABC U3 HUX MOKHO PaCCUUTATh OCTAJIbHBIC.
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Ypyrue CBOMCTBA Ha3bIBAIOT
KOHCTAHTAMHM II0TOMY, YTO OHU HE 3aBUCAT OT
MeToz1a OIIpEeCIICHUS U ABIIAIOTCSA
IIOCTOSIHHBIMM  JUIsI JAQHHOTO Marepuajga Hu
OIIPEEIICHHBIX BHEIIHUX YCIOBHH.

VYnopyras pedopmarus pa3BUBaeTCs C

OYCHb OOJTBIITON CKOPOCTHIO,
Puc. 2.2. 3meHeHue pazMepoB npu 9

COOTBETCTBYIOILEN CKOPOCTH
OJTHOOCHOM PaCTSKEHUU CTEPIKHS

pacnpocTpaHeHHs 3ByKa B JAHHOM MaTepuae.

Ha-

puMep, Ul CTau 3Ta CKOpocTh coctaBisgeT ~5000, mist meau 3670, nis ceunna 1320 m/c, uto
3HAYUTCIIBHO HpeBBIH_IaeT CKOpOCTI/I ,Z[e(l)OpMI/IpOBaHI/I}I JaXKe HpI/I ANHAMHUYCCKUX HCIIBITAHUAX.
[TosrTOMy BenM4MHA yIPYruX KOHCTAHT HE JTOJDKHA 3aBHCETh OT CKOPOCTH HArPY>KEHHsI, U MOTYT
OIIPENIENIATHCS 110 Pe3yJIbTaTaM JIOOBIX UCIIBITAHUH.

HekoTopsie cBoHCTBA MOTYT OBITh ONpEENIeHbl C MOMOIIBIO CTAHJAPTHBIX CTAaTUYECKUX
ucnplTaHui. Tak 1Mo pe3ysbTaTaM Ha OJHOOCHOE PACTSKEHUE OLICHMBAIOT Moaysb IOHra E, Ha
KpydeHue — Moayib casura G. Yamie MOIYIH YIPYroCTH U3MEPSIOT C MOMOIIBIO CIIEIUATbHBIX
JUHAMHYECKUX METOJIOB, OTINYAIOIINXCS 00JIee BRICOKOM TOUHOCTHIO, a KodddunmeHt [lyaccona
V HaXOJSIT IO pe3ysibTaTaM PEHTI€HOCTPYKTYPHOTO aHaIn3a.

B o6mactu ynpyroii gegopmaryi y METaUIOB U CIUIABOB HAOIIOIAETCS PSI OTKIIOHCHUN OT
YUCTO ynpyroro nosefaeHus. OMHUM U3 U3BECTHBIX MPOSIBICHUM HETOIHON YIPYrOCTH METAJIOB
saBrsieTcss agppexm baywuneepa. OH 3aKIIOYa€TCS B TOM, YTO NMPU TIOBTOPHOM HATPYKCHHUH
MJIaCTHYECKU c1aboaedhopMHUpPOBaHHOTO 00pa3iia B 0OpaTHOM HAMPaBICHUH €0 COMPOTHUBIICHHUE
MaJbIM IJIACTHYECKUM Jie- (POpMAIUsSIM CHIDKAETCS. DTO CHIKEHHE MOXKET OBITh JOCTATOYHO
3aMEeTHBIM (y HEKOTOPBIX CTaJIel U TUTAHOBBIX CIJIABOB OHO MOKeT jocTturath 15-20 %).

OcobenHo Oomplioe MpakTHYeckoe 3HayeHne wumMeeT »HPdexT baymuHrepa mpu
OKCILTyaTalllH ¥ UCTIBITAHUSX B YCIOBHAX [IUKIMYECKOTO HATPYKCHHUSI.

K BaxXHBIM MpOSBIEHHUAM HEIOJHOM YIPYroCTM METAUIOB OTHOCUTCS  ynpyzoe
nocnedeticmeue. OHO CBUICTENBCTBYET O TOM, YTO HE BCs oOparmMmasi naedopmaius MeTaia
ABIISICTCA YUCTO ymnpyroi. Bozbmem oOpaszernr ¥ co3laauM B HEM HalpsDKEHHE B Ipeenax
YIPYroro y4acTka KpuBOoW HampsbkeHue — nedopmanus. [locne pasrpy3ku Takoit ob6paszer Oyaer
HMCTH TC XKC pa3sMCpPhbl, YTO U 1O HAI'PYKCHHA.

VYrpyroe nocieaeiicTBie MOXKET B PAJI€ CIy4aeB MPOSIBISATHCS Ha NpakTuke. Hanmpumep, us-
3a Hero nocie neopMalMOHHON MPaBKU MU IOCIIE€ CBAPKU MOXKET BO3HUKATh IMIOBOJIKA U3,
VYopyroe mnocneaeicTBUE BbBI3BIBAET HEKEIATENbHOE YBEIMYEHUE AeQopMalui MpPYKUH U
MeMOpaH, paboTaroIuX M0JT HArpy3Koil B TOUHBIX MPpHOOpax.

Takum oOpazoM, B MeTa/Ulax emie 10 Hadvaja MakKporulacThdeckod nedopmaruu (Ha
YIPYroM y4YacTKe KpUBOH HampspkeHHe — nedopMaliys) BO3MOXKHBI HEYIPYyTUE SIBICHUS, TaKue,
KaK JBIDKEHHE IHMCIOKAIWH, TOYEYHBIX Ne(EKTOB, MEpEMEIICHHEe aTOMOB B OOJIACTH TPaHUII
3CpCH U T.I. Ot SABJICHUS, COITPOBOXKAAIOMIUCCA
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MCCTHBIMU IINTaCTHYCCKUMHU I[e(i)OpMaHI/IﬂMI/I, Ha6J'IIOI[aIOTC$[ IIpHU HU3KUX HANPSOKCHUAX U
HMCIOT BaAXKHOC IMMPAKTUYCCKOC 3HAYCHHUC.

Heynpyrue 3¢ ekt CITyXaT MIPUYUHAMUA BHYMPEHHE20 mpenus,
XapaKTePU3YIOIIEro HeOOpaTUMbIC TTOTEPU PHEPTUU BHYTPU METajlla MPU MEXAaHUYCCKHX
KOJIeOaHUAX.

3HaHME BEIMYMHBI BHYTPEHHErO TPEHUS HEOOXOAMMO IJs TPaMOTHOTO BHIOOpA
Marepuaia, padoTarolero B ONpeaeieHHBIX ycioBHsIX. CHOCOOHOCTh MaTepHaloB K
paccenBaHUIO SHEPTUH B MPOIECCE HATPYIKCHUS B YIIPYTOW 00JIACTH, T. €. IPU OTCYTCTBUH
HEOOpaTUMOM IIIACTUYECKON AeopManuy, MMEET BaKHOE IPAKTHUYECKOE 3HAYCHUE,
MMOCKOJIbKY OOJIBIIIMHCTBO JCTaliel MaIllMH W KOHCTPYKIHHA padoTacT MpU HANPSHKCHUSX,
HE TIPEBBIIIAIOIIMX TIpelena ymnpyroctd. B psne cimydaeB TpeOyercs HpUMEHEHHE
MaTepuasoB, 00JIaJalOMNUX TOBBIMIEHHON JeMI(PUPYIONICH CITOCOOHOCTHIO — CBOHCTBOM
racuTh KojeOaHHs, T. €. MaTepUAIOB C BHICOKUM BHYTPEHHHM TpPEHHEM. JTO CBOWCTBO
METAJUIOB M CIUIABOB HCIIOJB3YETCS B U3JCNIHAX, KOTOPBIE IO CBOEMY Ha3HAYCHHIO
NpU3BaHbl TOTJIOIIATh HHEPrHI0 KOJNEOAaHWH — B TPYKUHAX, peccopax M APYrux
aMOpTH3aToOpax, OCOOCHHO B TEX Clydasx, KOIJa HEBO3MOXHO ITOBBICHTh HX
IeMI(PUPYIONTYI0 CIHOCOOHOCTh IMyTeM W3MEHEHHUS KOHCTPYKIHH (T. €. H3MEHEHHEM
BHEITHUX YCJIOBHiA). Takwe Mmarepuanbl 00JaJar0T MOBBIIICHHBIM COMPOTHBICHHEM
YCTAJIOCTHOMY Pa3pyIICHUIO MIPH BO3HUKHOBEHWH PE30HAHCHBIX KOJeOaHUi B Mpolecce
JKCILIyaTaruu. B To jke BpeMsl B YIIPYTUX dJIEMEHTaX M JPYTHX JETAISIX H3MEPUTEIBHBIX
npuOOPOB paccestHUE SHEPTUU MPH YIIPYTroi nedopManny KpailHe HeXeNlaTelIbHO, TaK KaKk
3TO MPHUBOJIUT K YBEJIUYCHUIO WHEPIMOHHOCTH W CHIDKCHUIO TOYHOCTH WU3MEPHUTEIBHOM
anmapatrypbl. B 3ToM ciydae TpeOyeTcss NMpUMEHEHHE MAaTepHajoB C MHUHUMAJbHBIM
YIPYTHM ITOCIICICHCTBUEM M MaJIbIM BHYTPEHHUM TPEHUCM.

3AJTAHUE

[To pesynbTaTaM HMCXOTHBIX AAaHHBIX TaOu. 2.1, ¢ momomklo mporpammbl Excel,
nocTpoite rpaduku 3aBUCUMOCTH MOAYJSI HOPMAJIBbHOM YHPYrocTH OT TEMIEpaTyphbl U
KOHLEHTPALUH JETUPYIOIUX 371eMeHTOB. [IpoaHanu3upyiite 1mojly4eHHbIE 3aBUCHUMOCTH U
OLICHUTE BJIMSIHUS TEMIIEPATYPbl U JIESTUPOBAHMS HA MOJyJIb HOPMaJIbHOM YIIPYTOCTH.

Taobnuua
2.1
VcxonHbie JaHHBIC AJIs1 TIOCTPOCHUS IKCIIEPUMEHTAIBHBIX Ipa(HUKOB
Ecu, t, °C Ere, t,°C Ecu, KomnnuectBo Ere, KomnnuectBo
TH/M* TH/m® TH/M* Cu, % TH/m* Fe, %
139,3 0 210,7 0 65 0 65 0
135,7 100 192.9 100 66,5 1 69,3 1
125,0 200 185,7 200 68,2 2 72,1 2
120,0 300 171,4 300 69,2 3 75,0 3
107,1 400 157,1 400 70,0 4 78,5 4
100,0 500 150,0 500 71,4 5
96,4 600 135,7 600 72,8 6
85,7 700 125,0 700 73,8 7
78,5 800 1443 800
100,0 850




114,3 850

107,1 900

3ATAYN

1. Paccuwuraiite MOy b HOPMAIBLHON YIPYTOCTH, TIpU Hanpsbkeruu 170 MIla u
uctuHHOM Aedopmaruu 0,003.

2. Omnpenenensl 3Hauenus =80 MlIla u g=0,002. Paccunraiite MOAYb CIABU-
ra.

3. Omnpenenure 3Ha4eHKE MOIYIIS cABUra I kene3a (v=0,28), ecam MOLyIb
HOPMAaJIBbHO# yrnpyrocty coctasiser 2,17-10° MITa.

4. Onpenenute 3Ha4€HUE MOYJISL HOPMAIBHOM YIIPYTOCTH JUIS ATFOMUHUSA
(v=0,34), ecim MoIyIb 06BEMHOI yrpyroctr pasen 0,75'10° MITa.

5. Omnpenenure  3HaueHWE  MOAYJISA  OOBEMHOW  YOPYrOCTH,  JUIS
nukenst (v=0,31), eciiu MOyJIb HOPMAJIBHOW YIIPYTOCTH COCTABIISET 2,0510°
MlIIa.

6. Onpenenure 3Ha4EHUE MO 00BEMHOM ynpyrocts, 1 meau (v=0,34), eciu
MOZYJIb CIBUTA COCTABIISIET 0,46'105 MTI]a.

7. Paccuwuraiite ko3 uient [TyaccoHa o pe3ysbraTaM ONpee/icHUs IEPUOIOB
PELIETKH BJI0JIb U NONEPEK HaNpaBlIeHUs Ae(popmarum.

8. Onpenenure kod3dppurment [TyaccoHa Iist [IMHKA, €CIIU MOJLYJIb HOPMallb- HOM
ynpyroctr pasen 0,94'10° MIa, a Mmoys casura 0,3710° MITa

9. Heo6X0muMoO  yBENIMYUTL JKECTKOCTh KOHCTPyKIMM. Kakoil Marepuan
HE00X0AUMO BBIOpATH JIJIs1 OCHOBBI CIUIAaBa, AIIOMUHUM, TUTaH WiK ctanb? Monxynu FOnra
cmiaBa Ha ocHoBe amromMuHus 70, Turada 110 u ctamm 220 I'Tla.

10. Heo6xomumo HM3roTOBUTH NPYKUHY TIOABECKM aBTOMOOMis. Kakum
BHYTPEHHUM TPEHHUEM JOJDKCH 00anaTh Marepran’? Kakoit MaTepruan MOKHO MPUMEHSTh
B JIAaHHOM clly4ae?

IIpumepHbIe BONIPOCHI HA KOJIJIOKBUYMeE

1. Yro noHMMAaroT 1o KPUTHIECKMM NPUBEACHHBIM HAIPSKEHUEM CIBUTA?

2. Bo3MOKHBIE IPUYUHBEI TOPMOKEHHS JUCIOKALINI.

3. HazoBure 0COOGEHHOCTH KPUBHIX A€()OPMALMOHHOrO YIPOUYHEHHUS METAILIOB C
O0JIBIION BEIMYMHOM SHEPTUH 1€(DEKTOB YITAKOBKH.

4. B 4eM 3aKII0YA0TCS IPOILIECCHI TEPMUYECKOTO BO3BPATA U KAK OHU BJIUSIOT HA
nehopMaImoOHHOE yIIPOYHEHUE?

5. HazoBure 0COOEHHOCTH MIIACTHYECKOM JAe(OpMaIii JBOHHUKOBAHUEM.

6. Uro Ha3bIBAIOT JMHAMUYECKOMN TOIUIOHU3AUEN?

7. Uro Takoe CHCTEMA CKOIBKEHHS?

8.IlpuBeaute 0COOEHHOCTH AeGOPMALMOHHOTO YIPOUHEHHUS IIPH TEMIIEPATypax TEILIOH
nedopMaruu.

9. Kax BIUSIOT IETMPYIOIIME SJIEMEHTHI, 00pa3yIOIUe TBEP/BIE PACTBOPHI, Ha
XapakTep KPUBBIX 1e(hOPMAIIMOHHOTO YIIPOYHEHUS?

10. Kakue miockocTy ¥ HarpapIeHHs ABISIOTCS IIOCKOCTAMU U HANIPABJICHUSIMH
MPEUMYIIECTBEHHOTO cKoNbxkeHus? [Touemy?

23



11. Ykaxure BiusHue BenMUnHbI OHEPTUH Ae(EKTa YIIAKOBKH HA TUIACTHYECKY O
ne(opMaruio 1BOHUKOBAaHUEM.

12. Vkaxunre 0COGEHHOCTH KPUBBIX A€(DOPMALMOHHOTO YIPOUHEHHS IIPU
ropsiueit gedopMaliu.

13. 3a cuer kakux 5P PHEKTOB JETUPYIONIHE FITEMEHTHI BHI3BIBAIOT M3MEHEHHUE Kap- THH
TUTACTUYECKOM JieopManiuy 1 Xxapakrep Ae(opMarmOHHOTO YIPOUYHEHHs?

14. Yro o3navaer GraronpusTHas OpUEHTHPOBKA?

15. Kakumu MeTO1aMy SKCIEPUMEHTAIILHO M3y4aloT IIACTHIECKYIO
nedopmaruio?
16. Yro o3HauaeT cTagus JIETKOTO CKOMBKCHHS?

17. Kak BiusieT yBennyeHue TeMrepaTyphl X0J0HOM aedhopManun Ha
IUIACTUYECKYIO JleopMannio U aeopMaiioHHOE yIpouHeHHEe?

18. HasoBute 0cOOEHHOCTH TOPAYEH MIIACTHYECKON AehOopMan
TIOJTMKPHUCTAJIIOB.

19. TIpu kakux TemnepaTypax IpOBOIAT XOJOAHYIO Ae(POPMALIHUIO, & P KAKUX —
ropsiuyro aegopmanuio?

20. Kak, ucnionb3ys pakrop llIMuaa onpenenurb, B KAKOW CHCTEME CKOJIBKEHHUSI
OyAeT MPOMCXOUTD TUIACTHUECKOE TeUeHHE?

IIpuMepHBbIe BONPOCHI K 32a4eTy € OLEHKOI:

1. Hanpsbxenus. TeH30p HanpsKeHUi.

2. Nedopmarus. Tenzop aedopmanuii.

3. CxeMbI HampsHKEHHOTO M 1e()OPMUPOBAHHOTO cocTosTHUSA. K03 huImeHTsr MATKOCTH U
TPEXOCHOCTH.

4. Knaccugukanusi MexaHu4eCKUX UCTIBITAaHNH.

5. YcnoBust mogodust MEXaHMYECKHX HCITBITaHHH.

6. 3akoH ['yka 1 KOHCTAHTBI yIPYTUX CBOMCTB.

7. Henonnast ynpyrocts (3¢ ekt baymunrepa, ynpyroe nocieneiicTsue) 1 BHyTpEHHEE TPEHUE.

8. Kaptuna nnactudeckoil 1eopMaliui METAJIIIOB CKOJIbKEHUEM.

9. Cranus n1erkoro CKoJIbXKeHHs IPHU IIIACTUYECKOH J1e(OopMallii METAJIJIOB C pa3HBIMU TUIIAMU
KPUCTAJJIMYECKON PELIETKH.

10. Ctagus MHOKECTBEHHOTO CKOJIBKEHUS TPH TUIACTHYECKOH eopMaliii METalioB ¢
Pa3HBIMM TUIIAMH KPUCTAININYECKON PELIETKH.

11. Cragus MHTEHCUBHO Pa3BUTOTO MOMEPEYHOTO CKOJIBKEHHUS IPH IIIACTUYECKOH fedopManun
METAJIJIOB C Pa3HbIMU TUIIAMU KPUCTAJIIMUECKON PEIIETKH.

12. lepopmanioHHOE yIpOUYHEHHE MOHOKPUCTAJIIOB.

13. edpopmariioHHOE YIPOUYHEHHE OTUKPUCTAIIIOB.

14. TInacTrueckas aegopmariys 1BOHHUKOBAHHEM.

15. BnustHue 3Hepruu JeeKToB yIaKOBKH Ha IIACTUYECKYO0 1e(OopMallii0 METAIOB U UX
nedopMaIioHHOE YIIPOYHEHHE.

16. BiusiHue cxeMbl HaNIpsKEHHOT'O COCTOSTHUS Ha IJIACTUYECKYIO 1e(OpPMALII0 METAIJIOB U UX
nedopMaIioHHOE YIIPOYHEHHE.

17. BnustHue TeMiiepaTypsl Ha INIACTHYECKYIO Ae(hopMaIiiio MEeTauioB 1 ux Ae(opMarioHHOe
YIPOYHEHHE.

18. BnustHre ckopocTH e opManuy Ha IIACTUYECKY0 1e(hOpMaInio METaIOB U UX
nedopMaoHHOE YIPOUYHEHHE.

19. BrnusiHue lerupoBaHusl Ha IIACTUYECKYIO 1e()OpMAIIHI0 METAIUIOB U MX JIe(hOpMAIIMOHHOE
YIPOYHEHHUE.

20. BiusHue npumeceil Ha INIACTUYECKYIO Ae(opMaliio METalIoB U UX Ae(opManioHHOe
YIPOYHEHHUE.

21. Buasl pa3pylIeHus: METAJLIOB.
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22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

MexaHHU3MBI 3apO>KACHUS TPEIIUH.

Teopus ['puddurca. Koo dummeHT "HTCHCUBHOCTH HaIPsDKEHUH.
Bsi3koe paspymienue.

Xpynkoe pa3pyuieHue.

XpynKo-Bs3KUN NEPEXOA.

CniocoOb1 60pBOBI C XJIaTHOIOMKOCTBIO. 3aMEIYIEHHOE pa3pylLICHHE.
HcnbiTanust Ha pacTsHKEHUE.

ITpo4HOCTHBIE U IIIACTUYECKUE XaPAKTEPUCTUKU IIPU PACTKEHUH.
UcnbiTanus Ha cxarue.

Wcnprranus Ha u3ruod.

VcnpITanus Ha KpydeHue.

BrnustHue pacTBOPHOTO yNPOYHEHUSI HA MEXaHHUYECKUE CBOMCTBA MPH CTATUYECKUX

HUCIbITAHUAX.

34.

Bnusaue BBII[CJ'ICHI/II\/'I H30BITOYHEIX (1)33 Ha MEXaHUYeCKHEe CBOMCTBA IpH CTATUICCKUX

HUCIIBITAHUAX.

35.
36.
37.
38.
39.
40.
41.
42.
43.

[TprMeHeHne KOHIEHTPATOPOB HAIPSKEHUIN IPU CTATUUECKUX MCIIBITAaHUSIX.

HcnbITaHus Ha BA3KOCTb pa3pylleHUs..

3aBUCUMOCTh TPELIMHOCTOMKOCTH OT COCTaBa U CTPYKTYpPbl MaTepHuaa.

Oco0eHHOCTH IIIaCTUYECKOH e opMaliui U pa3pyLIeHUs IPU TMHAMUYIECKOM Harpy>KeHHH.
JluHamMu4deckue UCIbITaHuA 00Pa3lioB ¢ HAIPE30M.

Teepnocte no bpunemtro.

Teeprocts o Poksemty.

Teepnocts mo Bukkepcy. MUKpoTBEpIOCTb.

CreunanbHble METO/IBI OIIPEIEeHNs TBEPAOCTH (METO/ LIapanaHusl, JUHAMHUYECKas

TBEPJIOCTH).

44.
45.
46.
47.

SIBnenue non3yyect. Heynpyras nonsy4yects, HU3KOTEMIIEpaTypHast OI3Y4eCTb.
SIBnenue non3ydecTH. BricokoTemnepaTypHas noia3y4ecTb, A1 Gy3MOHHAS MOI3Y4ECTb.
UcnbiTanust Ha NOJI3YYECTb.

Oco0eHHOCTH IIIACTUYECKOM JeopMaliuy B yCIOBUAX MTOJI3YYECTH IIPU BBICOKHX

TeMITepaTypax.

48.
49.
50.
51.
52.
53.
54.
55.
56.

TpeTbs cTanus NOA3y4eCTH U pa3pyLICHHE.

HcnplTanus Ha JUIMTEIBHYIO IPOYHOCTD.

BnusiHue nerupoBaHus U CTPYKTYPhl HAa XapaKTEPUCTUKHU KAPOIPOYHOCTH.

VYeranocts. MeToauka npoBeieHUs MHOTOILIMKIIOBBIX YCTaIOCTHBIX UCTIBITAHUM.

VYceranocts. MeToauka npoBeieHNs MAaTOUUKIOBBIX YCTAIOCTHBIX UCTIBITAHUH.

VYcranocts. McnblTaHns Ha HUKIMYECKYIO TPEIIUMHOCTOUKOCTb.

[Tnactuyeckas nedopmanus Ipu HUKINIECKOM HarpyKeHHUH.

3apox/ieHNe U paclpoCTPaHEHUE YCTATIOCTHBIX TPELIHH.

BnusiHue XapakTepuCTHK IMKIIA HAIPSHKEHUH M COCTOSIHHE TIOBEPXHOCTH Ha XapaKTEePUCTUKU

BBIHOCJIMBOCTH.

57.
YCTaJIOCTb.
58.
59.
60.

5.4

BnusiHue TeMiieparypbl HCIIBITAHUNA HA XapaKTEPUCTUKU BEIHOCIIMBOCTH. TepMuueckas

CBS13b BEIHOCIIMBOCTH C APYIrUMHU MCXaHUYICCKUMHA CBOMCTBaMH.
PaBHOBI/IZ[HOCTI/I HW3HaAIIMBaHHWA U UCIIbITAHWA Ha M3HOC.
M3HamnmBaHue U CIIOCOOBI TTOBBIIIEHNS] H3HOCOCTOMKOCTHA METAJIIOB.

. MeToauyeckue MaTepHaJIbl, OMNpeaeasiOlHe NMPOUeIyPbl OIeHHBAHHUS 3HAHWIA,

YMEHUii, HABBIKOB M (WJIH) ONbITA AeSATeJIbHOCTH, XaPAKTEPU3YIOUIUX ITaNbl (JOPMHPOBAHUSA
KOMIIETeHIIU .

TpeGoBanus Kk cOO0LICHHUIO

Coo01ieHne — MPOAYKT CaMOCTOSITEIbHONW pabOTHI CTyACHTA, MPEACTABISIOMMA CO00H MyOInIHOe
BBICTYIINICHUC 110 HNPCACTABICHUIO ITIOJYYCHHBIX PE3YJIbTATOB PCIICHUA onpeﬂeneHHoﬁ yqe6H0-
MPaKTUYECKON, y4eOHO-MCCIIeI0BATEILCKON NI HAYYHON TEMBI.
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Tpe6oBanus Mo 0(hopMIEHUIO COOOIIEHNST

IlocnenoBaTeIbHOCTH MOATOTOBKH COOOIIEHMS:

1. [TonGepure U U3ydUTE IUTEPATYPY IO TEME.

2. CocTaBhTe IUIAH COOOIIEHHUS.

3. Boigenure OCHOBHbBIE TOHSITHSL.

4. Beeaure B TEKCT AOMOJHUTENbHbIE TaHHBIE, XapaKTepPHU3YIOIIue 00BEKT
U3YUYECHUSI.

5. OopmuTe TEKCT MUCHMEHHO.

6. [TonroToBhTE YCTHOE BHICTYIUICHHE C COOOIIEHHUEM Ha YIEOHOM 3aHITHH
CaMo BBICTYIUIEHHE JOJKHO COCTOATH U3 TpexX uactel — BerymuieHus (10-15%
obmiero BpemeHu ), ocHoBHOU yactu (60-70%) u 3axmouenus (20-25%).

TpedoBanus Kk 0(popMIICHHIO TEKCTA
OO06mmit 00BeM He JOHKEH MPEeBBIaTh 5 cTpanull popmata A 4, ab3all 10JKEeH
paBHAThCA 1,25 cM.
[Tonst cTpanuibl: JieBoe - 3 cM., ripaBoe - 1,0 cM., HikHee 2 M., BepxHee - 2
cM. TekcT nevaraercs yepes 1,5 nntepBana. Eciau TekcT HabupaeTcs B TEKCTOBOM
penaktope Microsoft Word, pekomenayercs ncnonb3oBath mpudThl: Times New
Roman, pa3mep mpudra - 14 nr.
[Tocne 3aronoBka, pacnojiaraeMoro NocpeiuHe CTPOKH, He cTaBUTCS Touka. He
JIOITyCKaeTCsl NOJUEPKUBAHNE 3ar0JI0BKA U IIEPEHOCHI B CIIOBAX 3aroJIOBKa.
CrpaHunbl HyMepyrOTCs B HapacTaroliem nopsake. Homepa crpanui craBsaTcst BHU3Y
JMCTA 10 IIEHTPY, pazmep mpudTa - 12 ot
TUTyaBHBIN TUCT BKIIIOYAETCS B OOIIYI0 HyMepaluio, HO
HOMEp CTPaHUIIBI HA HEM HE MPOCTABISETCS (3TO HE OTHOCHUTCS K COACPKAHHIO
COOOIIICHUS).
Onpoc Ha KOJJIOKBHYMeE

CyIIHOCTh YCTHOTO OINpoca Ha KOJUIOKBUyME IO TeMaM CaMOCTOSTEIbHONH padoThI
3aKJII0YAETCs B TOM, YTO IPENOAABATENb CTABUT CTYJEHTaM BOIPOCHI IO COJEP/KaHUIO U3YUEHHOIO
MaTepuaia 1 mo0y>KIaeT UX K OTBETaM, BBISBIISSA, TAKUM 00pa3oM, CTENEHb ero yeBoeHus. Tekymuit
KOHTPOJIb 3HAaHUM B BUJIE ONIPOCA HA KOJJIOKBUYME, IPOBOAUTCA B PAMKaX IPaAKTUYECKOTO 3aHSTHS.

Tpeboeanus no Hanucanuio KOHCneKma.

KoHcnekT — 3T0 KpaTkas MuchbMeHHas (PUKcalusi OCHOBHBIX (DAaKTUYECKUX JAaHHBIX, UJCH,
MOHATUM M ONpPEAENICHWH, YCTHO M3JaraéMblX MpENojaBaTeIeM WIA NPEICTABICHHBIX B
JUTEPATypHOM HCTOYHMKE. Takol BUA aHAIMTHUECKOW 0OpabOTKM MaTepuasia JOJDKEH OTpakaTh
JIOTUYECKYI0 CBSI3b 4YacTel MPOCIyHIAaHHOW WM mpodyuTaHHOW uHMopmanuu. Pesynbprar
KOHCIIEKTUPOBAHUSI — XOPOLIO CTPYKTYpPUPOBaHHAsl 3aluCh, IO3BOJSIONIAs OOydaromeMmycs ¢
TE€YeHHEeM BpeMeHU 0e3 Tpy/la U B IOJTHOM 00beMe BOCCTAHOBUTD B MAMSATH HY>KHbIE CBEJICHUSI.

TpeOoBaHus K 3a4eTy ¢ OLCHKOM

Bri6op ¢opmBbl U MOPSAIOK MPOBEACHUS 3a4€Ta C OILEHKON ocymecTBiserca Kadeapoid. s
OLICHMBAHMS OTBETA CTY/ICHTA 3a4eTa MPENoAaBaTellb PYKOBOJICTBYETCS CIEAYIOIINMH KPUTEPUSIMHU:

Ixaja oneHUBAHKSA 324Y€TA ¢ OLEHKOM

26-30 6anyIoB - MIIaHOBBIE JaOOpaTOPHBIC 3a/IaHUS BBIMIOJHEHBI B TIOJTHOM 00BheMe; MPUBEICH
MOJIHBIN, MCYEPIBIBAIONIE MPABUIIBHBIM OTBET M JIaHbl MCYEPHBIBAIOIINE BEPHBIC PACCYXKACHUS C
yKa3aHWEM HAOJIOAaeMbIX SIBICHHH W TIPOIECCOB; YCTHBIH OTBET Ha BOIPOCH KOHCTaTHPYET
MIPOYHOE YCBOCHUE 3HAHUN U YMEHUH MO TeMaM TUCHUIUIMHBL JleMOHCTpUPYET OCO3HAHHBIC 3HAHUS
MEXaHWYECKUX CBOHCTB MaTE€PHAIIOB.

11-25 OamnoB - IUIAaHOBBIE J1A0OPATOPHBIC 3a/aHUS BBIIOJHEHBI B IOJHOM 00BEME;
MOCTABJICHHBIC 337yl PEIICHBl NPaBHIBHO, OMHAKO PACCYKICHHUS, TNPHUBOAAIINE K OTBETY,
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MMpeaACTaBJICHBI HE B ITOJIHOM 06T)CM€, HJIM B HUX COACPIKATCA JIOTMUCCKHUEC HEAOYCTHI; yCTHI;IfI OTBET
Ha BOIIPOCHI COJIEPKUT HETOUYHOCTH, HE3HAUUTEIbHBIE TIOTPEIIHOCTH B U3JI0KEHUH Pa3/IesioB U TEM
JUCHUIIIINHBI. I[GMOHCTpI/IpyeT 3HAHWS MEXaHNYECKUX CBOMCTB MaTcpuraloB.

5-10 GannoB - MIaHOBBIE 1a0OpaTOPHBIE 3aJaHMs BBHITOJIHEHBI, JaHbl MPaBUIbHBIE OTBETHI,
HO B HCKOTOPLIX M3 HUX OOITYHICHLI OIHI/I6KI/I; yCTHBIfI OTBCT Ha BOIIPOCHI IMOKA3bIBACT OTACIILHBIC
npoOenbl B 3HaHUAX CTylAeHTa. CTyIeHT MoKa3biBaeT c1abo 3aKperieHHOE 3HAHUS MEXaHHYEeCKHX
CBOWCTB MaTE€pHUAJIOB.

1-4 Ganna - TUIAaHOBBIE aboparopHble 3aJaHUS BBIIOJHEHBI HE B MOJTHOM OOBEME; YCTHBIN
OTBCT Ha BOIPOCHI COACPIKUT I‘py6I)I€ OIIMOKH B H3JI0KEHUH TCOPHUHU, KOTOPBIC ITOKA3bIBAIOT
3HAYUTENbHbIe MPoOesbl B 3HAHUSAX CTYACHTA; 0oJee MOJOBUHBI BOIIPOCOB OKA3aIUCh O€3 OTBETOB;
3HAaHUA U YMCHUA HEC COOTBCTCTBYIOT Tpe60BaHI/I$[M IMporpaMmal.

0 OamioB — HEe BBHINOJHEHBI IUIAHOBBIC J1abOpaTOpHBIe 33JaHUS, CTYACHT OOBSBIAET O
HCIMIOHMMAaHWM MaTrcpuajia JUCHUIIIMHBI, O IIOJIHOM HCE3HAHWMM OTBC€TAa Ha IIOCTAaBJICHHBLIC
TEOPETHYECKUE BONPOCHI, HEIIOHUMAHUH BOIIPOCOB.

CooTHomleHue BUIa padoT M KOJIMYeCTBA 0aJ110B B paMKax NpPoLeAypbl OlleHUBAHUS

Buj pa6otsl KO0JIMYeCTBO 0aJ1JI0B
Konnoksuym 1o 10 damoB
YcTHBIE COOOIICHUS 1o 14 6annos
BrImTosiHeHIE KOHCIIEKTOB 1o 10 6amnos
BrinosiHeHNE MpaKTUYECKUX 110 36 OaIoB
3aJaHuN
3ayeT ¢ OeHKOH 110 30 oawtoB

HToroBas mkaJja oleHUBAHUS MO TUCIHUILINHE
[Tpu BBICTaBICHUHM UTOTOBOM OLIEHKU MpenojaBaTelieM yUUThIBaeTCa paboTa CTyJeHTa B
TEYCHHE BCETO CPOKA OCBOCHHS TUCIUIUIMHBI, a TaKKe OaJlIbl, TOJYyYEHHBIC HA MPOMEKYTOUHOM
aTTecTaluu.

[Mudposoe | Beipaxkenne | CrioBecHOE BBHIPAKCHHE Ornucanne OIeHKH B TpeOOBaHUSX K YPOBHIO
BbIpa)keHHE | B Oasuiax U 00beMy KOMIETEHIH
BPC
5 81-100 OtnnuHO (3a4TEHO) OcBo€H NpOJIBUHYTHIN YPOBEHb BCEX
cocraBsromux komnerernuii JITK-3, JITTK-
6
4 61-80 Xopor1o (3a4TeHO) OCBOCH TOBBIIIICHHBIA YPOBEHB BCEX
cocrapistromux komnerennuit JITK-3, IK-
6
3 41-60 Y 10BIE€TBOPUTENHHO OcBoeH 0a30BbIl YPOBEHB BCEX
(3auTeHO) cocraBisromux komnerennui JITK-3, JITTK-
6
2 1o 40 HeynosnerBopurensHo | He ocBoeH 0a30BbIi ypOBEHb BCex
(He 3auTeHO) coctapistomux komnerenuui AITK-3, JITTK-
6
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6.  YUYEBHO-METOJWYECKOE M PECYPCHOE OBECIIEYEHUE
JUCHUTIJIMHBI YYEBHO-METOJINYECKOE M PECYPCHOE OBECIIEYEHUE
TV CHUTIIIMHBI

6.1. OcHoBHas quTEpaTypa
1. bounmapenko, I'. I'. MarepuanoBenenue : ydeOnuk mias By3oB / I'. I'. bormapenko, T. A.
KabanoBa, B. B. Pwibanko. — 2-e u3g. — Mocksa : Opaiit, 2022. — 327 c¢. — Tekcr :
anektpoHHbId. — URL: https://urait.ru/bcode/488861

2. [Inomkun, B. B. MarepuanoBenenue : yueOHUK 11 By30B. — 3-€ u3q. — Mocksa : FOpaiiT,
2022. — 408 c. — Texkcrt: anextponHbid. — URL: https://urait.ru/bcode/488788

3. Cupotkun, O. C. OCHOBBI COBPEMEHHOTO MaTepHaJOBeIEHUsS : yueOHuUK. - MockBa :
NH®PA-M, 2021. - 364 c. - Tekcer: 3JIEKTPOHHBIN. - URL:

https://znanium.com/catalog/product/1217729

6.2 JlomosiHMTEJIbHAS JIUTEpaTypa:

1 Bsenenne B HaHOTEXHOJIOTHIO : yueOHUK it By3oB / Mapronua B.W.[u ap.]. - CII6. : Jlans,
2019. - 464c. — Tekct: HEMOCPEACTBEHHBIM

2. T'opnenko, A. O. TpuborexHonorus : yueOHoe mocodbue mis By30B / A. O. 'opnenko, O. A.
I'opnenko, A. C. Ilpockypun. — 2-e u3g. — Mocksa : Opaiit, 2022. — 187 c¢. — Teker :
anektpoHHbid. — URL: https://urait.ru/bcode/491300

3. JlaBeimoBa, . C. MatepuanoBenenue : yueoHoe nocooue / U.C. JlaBeinosa, E.JI. Makcuna. — 2-
e u3a. — Mocksa : PUOP : UHOPA-M, 2020. — 228 c¢. — Tekcr : anektpoHHsii. - URL:
https://znanium.com/catalog/product/1062389

4. Konroxos, B. FO. Metozs! ucciaeqoBaHus MaTepralioB U MPOIIECCOB: yaeOHOE TOCOOUE /I By30B
/ B. FO. Kontoxos, U. A. T'oronazaze, 3. B. Mypra. — 2-e u3a. — Mocksa : FOpaiit, 2022. — 179 c.
— Texkcr : anexkrponnbiii. — URL: https://urait.ru/bcode/508744

5. Marepuanosenenue : yueonuk / O. A. Macanckuii, A. A. KoBanepa, T. P. 'mnpmanmuna [u
ap.]. - Kpacnosipck : Cub. denmep. yn-t, 2020. - 300 c. - Tekcr : snextponHbid. - URL:
https://znanium.com/catalog/product/181969

6. MarepuanoBe/ieHHE U TEXHOJIOTHs MaTepuanoB B 2 4.: yueOHHK s By30B / . I1. detucoB [u
ap.]. — 8-e u3a. — Mocksa : FOpaiit, 2022. — Texkcr : anektponnsiii. — URL:
https://urait.ru/bcode/490780

https://urait.ru/bcode/490781

7. CyBopoB, 2. B. MarepuanoBeaeHue: METOAbI UCCIAEOBAHUS CTPYKTYPbl U COCTaBa MaTEPHUAJIOB :
ydebHOoe mocobue s By30B. — 2-¢ u3a. — Mocksa : Opaiit, 2022. — 180 c¢. — Tekcr :
anekTpoHHblid. — URL: https://urait.ru/bcode/492544

8. TexHonOTHsA KOHCTPYKIIMOHHBIX MaTepHaNIOB : yueOHoe mocooue st By30B / M. C. KopeiToB [1

ap.] . — 2-e uzn. — Mocksa : HOpaiir, 2022. — 234 c¢. — Tekcrt : snekTpoHHbiii. — URL:
https://urait.ru/bcode/493228
0. LeneopoBckuii, FO.B. DIEKTpOTEXHUYECKOE M KOHCTPYKIIMOHHOE MAaTEPHATIOBE/ICHHE :

yduebHoe mocobue. - HoBocubupcek : Uzn-sBo HI'TY, 2019. - 64 c. - Tekcr : snekrponHsiid. - URL:
https://znanium.com/catalog/product/1869120

6.3. Pecypchbl HH(POPMAITMOHHO-TEJIEKOMMYHHUKANMOHHOI ceTH « UHTEpHET»

http://mon.gov.ru - MunmuctepcTBo 00pa3zoBanus U HayKu Pd;
http://www.fasi.gov.ru - denepanbHOE areHTCTBO MO HayKe U 00pa30BaHUIO;
http://www.edu.ru - @enepanbhblii nopran «Poccuiickoe o6pazoBanuey;
http://www.garant.ru - HGOpPMaIIMOHHO-TTPaBOBOM mopTan «["apanT»
http://www.school.edu.ru - Poccutickuii 001eo0pa3oBaTenbHbIi TOPTAT;
http://www.openet.edu.ru - Poccuiickuii mopTai oTKpsITOr0 00pa3oBaHMS;
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7. http://www.ict.edu.ru - mopranr 1o  WHGOPMANUOHHO-KOMMYHHUKAIIHOHHBIM
TEXHOJIOTUSM B 00pa30BaHUU;

8. http://www.fepo.ru - mopran DenepansHoro HMHTepHEeT-3K3aMeHa B cdepe
poheCCUOHATILHOTO 00pa30BaHMSL.

9. http://pedagogic.ru - megarornyeckast 6MOINOTEKA;

10. http://www.ug.ru - «YuuTebcKkas ra3eray;

11.  http://www.pedpro.ru - sxypHan «Ilenarorukay;

12.  http://www.informika.ru/about/informatization_pub/about/276 - HAy4YHO-
MeTtoandeckuil )xypHai « Mudopmaruzanmst oOpa3oBaHus U HAYKID;

13.  http://www.hetoday.org - xypHan «Bsiciiee 00pa3oBaHue CETOTHS.

14.  http://www.znanie.org - O6mecTBo «3HaHue» Poccun

15.  http://www.gpntb.ru - TocymapctBenHas myOnuuyHasi Hay4YHO-TEXHUYECKas
oubimorexa.

16.  http://www.znanium.con/ - D1eKTpOHHO-OUOINOTEYHAs CUCTEMA

17.  http://www.biblioclub.ru/ - YauBepcurerckas 6ubimoTeka oHIaitH

18.  http://www.elibrary.ru — Hayuynas snexTpoHHas 6u0ianoTeka

TMETOIJUYECKUE YKA3AHUA 110 OCBOEHHUEIO JUCHUIIVINHBI

7.1. MeToau4eckne peKOMEHAAlMHU M0 OCYIIeCTBJICHHIO TeKYIero KOHTPOJIsI yCIIeBaeMOCTH H
NPOMEKYTOYHOM aTTeCTALMH.

l.Meroauueckue pEKOMEHIAIMM IO  OPTAaHM3alMU U BBHINOJHEHUIO CaMOCTOSTEIbHOU
paboThI CTYIEHTOB.

8. NHO®OPMALUOHHBIE TEXHOJIOI'NA JIAA OCYLIMECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUIIJIMHE

JIMeH3noHHOEe MPOrpaMMHoOe odecrneyeHme:

Microsoft Windows

MicrosoftOffice

KasperskyEndpointSecurity

HNHdopMaluOHHbIE CIPABOYHbIEC CHCTEMBbI:
Cucrema 'APAHT
Cucrema «KoncynbranT [Tmrocy»

IIpodeccnonanbHbie 6a3b1 JAHHBIX:

fgosvo.ru — [Mopran denepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTEILHBIX CTAHAAPTOB
BBICITIETO 00pa30BaHUS

pravo.gov.ru - OdunuanbHBIA HHTEPHET-MIOPTAT IPABOBOM MHOpMaIHH
www.edu.ru — ®enepanbHbiii moptan Poccuiickoe o6pazoBanue

CBo0oaHO pacnmpocTpaHsieMoe NpPOrpaMMHoOe oOecledyeHHe, B TOM  4HCJe
0Te4eCTBEHHOT 0 MPOU3BO/ICTBA:

OMC Ilneep (ays Bocripon3BeneHHs DNEKTPOHHBIX Y4eOHbIX Mopyieit),

7-zip,

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHbI
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MarepuanbHO-TEXHHYECKOE 00eCTICYeHHE JUCITUTUTNHBI BKIIIOYAET B CEOsI:

- yyeOHbIEe ayAUTOPHM JJIsl MPOBEAEHUS 3aHATHH JIGKLIMOHHOTO M CEMMHAPCKOI0 THUIA, KYpCOBOTO
MIPOCKTHUPOBAHMUS (BBIMTOJHEHHUS KYPCOBBIX pabOT), TPYIOBBIX W MHIUBUAYAIBHBIX KOHCYJIBTAIHH,
TEKyILEro KOHTPOJS U IPOMEXYTOUYHOH aTTecTallud, yKOMIUIEKTOBaHHbIE Yy4yeOHOM Mmebelnblo,
JOCKOH, IEMOHCTPALIMOHHBIM 000pY1I0BaHUEM;

- TOMELIEHMS [UId CaMOCTOATENbHOM paldoThl, YKOMILJIEKTOBaHHbIE Y4yeOHOW Mebebo,
MIEPCOHATBHBIME KOMITBIOTEPAMHU C MOJKIIOYEHHEM K ceTH MHTepHeT n obecredeHueM J0CTyna K
3JIEKTPOHHBIM OMOIMOTEKaM U B AJIEKTPOHHYIO0 HH(OPMALIMOHHO-00pa3oBareibHyto cpeny MI'OY;

- TIOMEIICHUS JUIA XpPaHEHUS W TNPO(UIAKTHYECKOTO OOCTYyKUBaHHA y4eOHOro 00O0pyIOBaHUS,
YKOMILIEKTOBaHHBIE MeOenbio (mKadbl/cTe/uaxu), HabopaMu JEMOHCTPAIIMIOHHOTO 000pYyA0BaHUS
1 yuyeOHO-HarIs AHBIMU TIOCOOUSIMH;

[IpakTuueckue 3aHATHS - KOMIUIEKT Yy4yeOHOHW MeOenu, NepCOHATbHBIM KOMIIBIOTEP C
nojkitoueHueM k cetu Uurepuer, ganee u3 PI1J] crem. o6opynoBanue.
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