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1.  Heawn, 3ax0a4M ¥ IVIAaHUPYeMbIe Pe3yJbTaThl 00y4eHHS 110 AMCHUIINHE

K OCHOBHBIM II€JISIM OCBOEHUS AUCHUILIMHBI «Teopus 0OpabOTKM METaJlJIOB JABICHHEM)
CJIETyeT OTHECTHU:

- TIOATOTOBKA CTYJIEHTOB K JEATEIBHOCTH B COOTBETCTBHHM C KBaJHU(PUKAIIMOHHON
XapaKTepUCTUKON OakaaBpa 110 HalpaBJICHUIO U JUCLUIUINHE;

- (opMupOBaHME OOIEUMH)KEHEPHBIX 3HAHUN M YMEHMH IO JaHHOMY HANpaBJICHUIO U
JUCLUIUINHE;

- u3ydeHue (PU3MYECKHX OCHOB IUIACTHYECKOW Ae(opmMaiii, OCHOBHBIX COOTHOIICHHIA
TEOPUM IJACTUYHOCTH, OCHOBHBIX METOJOB pELICHMs 3ajady 0OpaOOTKM METaJlJIOB JaBJICHHEM,
aHaJIM3 OCHOBHBIX ONepaluii 00bEMHOMN U JTMCTOBOM IITaMIIOBKH.

K ocHOBHBIM 3a/1a4aM OCBOEHHSI JUCUUIUTMHBI «Teopusi 00paboTKH METAIIIOB AaBICHHEM)
CJIeTyeT OTHECTH:

— OCBOGHME METOJ0JIOIMH, aHaJlu3a U BbIOOpa MPUHIMIIOB U METOM0B (U3NYECKUX OCHOB
IUTACTHYECKON AedopMaliiii, OCHOBHBIX COOTHOUIEHUH TEOPUH IUIACTUYHOCTH, OCHOBHBIX METO/I0B
pemieHus 3amad oOpaOOTKM METAJUIOB JaBJIICHHUEM, aHAJIM3 OCHOBHBIX OIlepanuidi OObeMHOU WU
JIMCTOBOM IITAMIIOBKH, B YCIOBUSX MAalIMHOCTPOUTEIbHBIX IIPOU3BOJCTB.

Koa n HamMeHoBaHMe KOMIEeTeHIINHA

HHZ[HKaTOPLI HOCTHKCHUSA
KOMIICTCHIIUN

VYK-1 CniocobeH ocymiecTBiIsTh MOUCK,
KPUTHYECKHI aHAJIU3 U CUHTE3 HH(pOpMaIu,
MPUMEHATh CUCTEMHBIN MOJIXO0/ JIJISl PELICHUS
MOCTABJICHHBIX 3a/1a4

NVYK-1.1. AHanuzupyer 3aaauy, BbIIEISS €€
0a30BbIE COCTABIIAIOLINE

NVYK-1.2. OcyuiecTBisieT NOUCK, KpUTHUECKH
OlLleHMBaeT, 0000IIAaeT, CUCTEeMATU3UPYeT H

pamkupyer uH(pOpMaIHo, TpeOyeMyro s
peLICHUS TOCTaBICHHOH 3a1aun

NVYK-1.3. PaccmarpuBaeT U mpejiaraer
paluoHAIIEHbBIE BapUAHTEHI peuieHus
ITIOCTaBJICHHOM 3a]1a4H, UCIIOJIb3Yys] CHCTEMHBIN
NOJIXO/A,  KPUTMYECKHM  OLEHHMBAaeT  UX
JIOCTOWHCTBA U HETOCTATKU

2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrPaMMbl

JucuuruimHa «Teopuss 06paboOTKH METaJUIOB JIaBJICHHEM)» OTHOCHUTCS K YHCIYy Y4eOHBIX
JTUCHUTIINH 00s13aTenbHOM yacTu broka 1 «/ucuunimuuel (MOIyJIM)» U BXOJAUT B 00pa30BaTEIbHYIO
porpaMMy MOArOTOBKHU OaKalaBpOB.

Ora IUCUUIUIMHA CBf3aHa co cienyromuMu aucuumrHamu OOIL:

«JIuneiinas anredpay, «/luddepennuanbabie ypaBHeHU», «DU3UKa».

3. CTpykTypa U cojepkaHue TUCHUIIMHBI

OO6miasi TPYIOEMKOCTh JUCIMIUIMHBI COCTaBIsieT 4 3a4yeTHbIe €IUHMIBL, T.e. 144
aKaJEeMHYECKHX Yaca.
3.1 Buabl y4eOHOI1 padoThl M TPYA0EMKOCTH
3.1.1. Ounas ¢popma oOyueHUst
Ne . KosnuectBo CemMecTpbl
Bup yueOHoit padoTbl
n/n 4acoB 5
1 | AyauTtopHble 3aHATHS 54 54

B ToM umucie:




1.1

Jlexknun

36

36

1.2

CeMHUHApCKUE/TTPAKTHICCKHUE 3aHSTHSI

1.3

JlaGopaTopHble 3aHITHS

18

18

CamocrosiTesibHasi padoTa

B toMm uucne:

90

90

2.1

Kypcogas pabora

IIpomeskyTOUHAs aTTeCTALMS

3auet/aud.3a4uer/sK3aMeH

IK3aMCH

OK3aMCH

Hroro

144

144

3.2 Temaruvyeckuii NIJIaH U3YyYeHHUs] TUCHUNINHBI

(mo popmam oOyueHUs)

3.2.1. Ounas ¢hopma oOyueHus

Pa3nennl/TeMbl
JTUCIHHUIINHEI

TpynoeMKoCTh, 4ac

Bcero

AynuTopHas pabora
I @) ()]

Jlexuu
Cemuna

Kue/
NPaKTUYECKHE

JlaGopar
pHbIC 3aHITHUS

[TpakTnu
CKasl TIOJITOTOBKA|

CamocTosiTe
JbHas padora

Beenenne wu 0a30BbIC  NPUHIIUIIBL
dusnyeckue OCHOBBI IJIACTHYECKOM
nepopmanmn. CtpoeHne MeTainioB. Tena
KpUCTAJUTHYECKHE W aMOpQHEIE. Tuner
KPUCTaJUTHYECKUX PEmeTOK. MOHOKPHCTAILT U
NoJIMKpUCTA.  JleekTsl  KpUCTATUIMYECKOI
peleTKu: TOYeuyHble, JHHEWHBbIe, OOBEMHBIC.
Bubl JTUCIIOKAIIUH. BsaumopeiictBue
quciokanuid. CKOJNbKEHHE | Tepernoi3aHue
JIACIIOKAIHM. MexaHu3MBbI Pa3MHOXKEHHS
JIUCIIOKAIIUH.

10

Ynpounernue. [ledopmanys noauKkpucTasia.
SIBneHus, BO3BPAT, pEKPUCTAIIM3ALINS,
cobuparenbHas peKpuctamuzanys. JJnarpamma
pekpucTau3anui. JJuHaMudecKas
PEKpUCTAIUIM3ALHUSA U CONPOTUBIICHUE
JedopmMany MeTaJIIOB MPH TOBBIICHHOH
Temrnepatype. Biausuue ropsiueit negopmanuu
Ha CBOMCTBA MeTaJlIa.

12

Hampspkenusa. HanpsbkeHue Ha  IUIOLIAJKE.
HampspkenHoe coctosiHue B Touke. TeH3op
HanpspkeHuid. [llapoBoli TeH30p M JeBUATOP.
I'naBHble HanpsixkeHus. MHBapuaHTBl TeH30pa
HanpspkeHuid. Ilmockoe M ocecuMMeTpUyecKoe
HaIPSKEHHOE COCTOSIHUSL. YpaBHeHUst
paBHOBeCUS

12

Jedopmarun.
Hedopmariuy TuHEeHHbIE, YIIIOBbIE U 00BEMHBIE.
Hedopmamuu B Touke. TeH3op pedopmarmii.
I'naBHbIe nedopmanuy. YcllOBHE NOCTOSHCTBA
oObema. CBsi3b  MeXay NepeMelIeHUsIMH |

12




nedopmanmsiMu (manble nedopmanum).
Cxopoctu Jehopmanu. I[Tnockoe
Je(hOpMHUPOBAHHOE COCTOSHHUE.

VYcioBue MIACTUYHOCTH U CBA3b  MEXKIY
HaNpsDKeHUSIMH, Ae(hOPMAIMH U CKOPOCTSIMH
neopmarnun. YcinoBue miacTuaHoCcTH 1Mo CeH-
Benany u Musecy. Anuzorponus. I'mmotesa
eauHo  kpuBoil.  KpuBble  ynpouHeHwUs.
VYcroliunBas W JOKanIm30BaHHAs aedopMalris.
Teopus MaJIBIX YTIPYTO-TUTACTUYECKUX
nedopmarnmii. Teopus TeueHusI.

32

18

10

KonTakTHOC TpeHue mpu 00paboTKe
JIABIICHHUEM.
OCOOCHHOCTH ~ TPEHUsT MPH  IUIACTHYECKOI
nedopmanuu. Tperue no Kyiony — AMOHTOHY U
no IIpanarmo. Pomb Tpenuss mpu oOpaboTke
JIABIICHUEM M TEXHOJIOTHYESCKHE CMa3KH.

20

16

MeTromast oTpeaeICHUs

JIeGOpPMHUPYIOIIHX YCHITHIA " paboThI
neopMarum.
CoBMecTHOE permieHme TIPUOTNKEHHBIX
YpaBHEHHWH paBHOBECHS C TPHOIMKCHHBIM
YCIIOBHEM  IUIACTHUYHOCTH. MeTox — JITHHHMA
CKOJIKCHUSA.  DKCTPEMAaIbHbIC  MPHHIUIIBI
MexaHuku. Meron 6ananca momgocty. [Tonstue
0 METOJ/I€ KOHEYHEIX 3JIEMEHTOB.

10

IInacTnyHOCTS.

[TnacTH4HOCTh TPH XOJOIHOW JeopMaryy.
3aBUCHMOCTh IUIACTUYHOCTH OT IIOKa3aTelei
HaMpsHKEHHOTO COCTOSIHHSL. Huarpamma
IUTACTUYHOCTH. MeTonasr MIOCTPOCHHUS
JyarpamMmmsl TUTACTHYHOCTH. Kpurepun
paspylieHus: CWIOBBIe, aedOopMaIOHHEIE,
SHEPreTUYECKUE, KOMOHWHUpPOBaHHEIE.
[ImactuanocTs mpu ropsdelt  Aedopmarum.
IImacTuyHOCTH npu HEOJTHOPOAHOMN
JnedopMalum.

12

Amnanus onepauui 00BEeMHOM
IITAMIIOBKH.

AHanu3 0CajK, IpsMOro, 00paTHOTo,
paauanbHOTO u KOMOUHHUPOBAHHOTO
BBIJIABJIMBAHMA. 3aTeKaHWE MeTajla B YIJIbI
mramna.  AHanu3  OOJIOMHOM — IITaMIIOBKH.
AHanu3 onepanuil TMCTOBOM IITAMIIOBKH.
IAHAIT3 THOKY, BBITSDKKH, TPABKH.

12

10

OKcIepUMEHTaIbHbIE METOABI  MCCICOBAHUS
mwractuueckoir  gedopmarun.  OnpexnencHue
YCUIUS ~ IITaMIOBKM W 3alUCh  XOfa
uHCTpyMeHTa. OrmpeneieHne HOPMANBHBIX H
KacaTeJlbHbIX KOHTAKTHBIX HaMPSKSHUH.
HccnenoBanust 1epOpMUPOBAHHOTO COCTOSTHWSI:
METOJBI KOOPJIWHATHBIX CETOK H Myapa.
OKCTIEpUMEHTATBHO—aHATUTHYECKUE  METOJIbI

HCCIICAOBAHMA HAMPAKCHHOTO COCTOAHNA.

12

Hrtoro

144

36

18

90

3.3 Copep:xkanue TUCHUILIUHBI




Tema 1.

Beenenne u 6a30BbIe IpHHIATHL. OU3HUECKHE OCHOBHI INTACTHUECKOH nedopmanmu. CTpoeHHe MeTaiioB. Tena
KpPHUCTAJUTMYECKHE W aMopdHbIe. THIBI KPUCTALIMYECKHX pEIeTOK. MOHOKPHCTAII M MOMUKpUCTALIL. JledeKTs
KPHUCTAJUTMUECKOI peIleTKN: TOYeYHbIe, JIMHEHHbIe, 00beMHble. Buabl nuciokanmii. BzaumoneiictBue auciokanui.
CkonbkeHHe U Neperno3aHue quciokanuii. MexaHu3Mbl pa3MHOKEHHS AUCIOKAIUI.

Tema 2.

VYnpounerne. J[lepopmanns nommkpucTtaia. SIBIEHWS, BO3BpAT, PEKPHUCTAUIM3AIMSA, COOMpaTenbHAs
pexpucraum3anys. JlnarpamMmma pekpuctam3anuy. JJuHaMudeckas peKpuCcTauIn3alys U COPOTHUBIEHHE Aedopmanni
METAaJUIOB TIPH MOBHIIIEHHON TeMIiepaType. BiusHaue ropsaeit nedopmanny Ha cBOICTBa MeTaIa.

Tema 3.

Hampsoxkenusa. HanpsbkeHue Ha mnomanke. HanpspkeHnHoe cocrosiHue B Touke. Tensop HanpstxeHul. Hlaposoi
TeH30p U neBuarop. ['naBHble HanpsbkeHus. VIHBapuaHThl TeH30pa HampspkeHu. Ilnockoe um ocecummeTpuyeckoe
HaINpsKEHHOE COCTOSHUSA. Y PaBHEHHS PABHOBECHS

Tema 4.

Hedopmanum.

Hedopmanuu nuHelHble, yrioBble W oObemHble. [ledopmanun B Touke. Tensop nedopmaumii. ['maBHBIC
nedopmanun. YcinoBre nocTossHCTBa 00beMa. CBsA3b MEXy NepeMelIeHUs MU U AedopMarusaMu (Majble aedopmanum).
Ckopoctu nepopmarun. [1nockoe neopMHpOBaHHOE COCTOSIHHUE.

Tema S.

VYcnoBue MIaCTHYHOCTH U CBSI3b MEXKAY HAIIPSHKEHUSIMU, 1e(hOpPMaIHSIMU i CKOPOCTSMH JieopManyu. Y cioBrue
wiactuyHocTH 1o CeH-Benany n Musecy. Anusorponus. [ unoresa eannoit kpusoil. Kpusble ynpodneHus. Ycroifuusas
U JIOKaNn30BaHHas1 Aedopmarius. Teopust Manbix ynpyro-mactudeckux aedopmanuii. Teopus TedeHus.

Tema 6.

KonrakTHOE TpeHne mmpu 06paboTKe JaBICHUEM.

OcobeHHoCTH TpeHus Ipu miacTrnaeckoit aedopmarmm. Tperne mo Kymony — AmMorTOHY U 110 [Ipanntiro. Ponb
TpeHus pu 00pabOTKe NaBICHUEM U TEXHOJIOTHUECKHE CMa3KH.

Tema 7.

Mertonp! onpeneneHus 1epOPMHUPYIOIINX YCHIIUHA U paboThI e OopMarnu.

CoBMecTHOE pemieHne NPHOMKCHHBIX yPaBHEHUH PaBHOBECHS C NMPUOIIKCHHBIM YCIIOBHEM IIIACTHYHOCTH.
Merton nuHUK CKOJBKEHMS. DKCTpEeMalibHbIC NMPHUHIMIIBI MeXaHUKU. MeTox OanmaHca MomHOCTH. IloHATHE O MeTone
KOHEYHBIX AJIEMEHTOB.

Tema 8

IInacTHYHOCTD.

[macTHYHOCTE TPH XOJNOAHOW AedopMari. 3aBHCHMOCTh IUNIACTHYHOCTH OT IIOKa3aTeliel HampsHKeHHOTO
cocrostHUS. JlmarpaMma IUIaCTHYHOCTH. METOIBI TIOCTPOCHUS TUarpaMMBbl IUTACTHIHOCTH. KpuTepuu paspymieHHs:
CHIIOBBIE, JAehOpMaIMOHHEIC, JHEPreTHYecKne, KOMOWHUpOBaHHBIC. [ITacTHYHOCTP TpW Topsdei aedopMarivw.
[ImacTudHOCTE TIPH HEOTHOPOIHOIH e opManuu.

Tema 9.

AHanu3 onepanuii 00beMHOH MTaMIOBKH.

AHamM3 0CaJIKH, MPSMOT0, 00pPaTHOTO, PaIUATFHOTO H KOMOMHHPOBAaHHOTO BBIIABIIMBAHMS. 3aTeKaHUE METallIa
B YIJIBI IITaMMa. AHATN3 OOJIOIHOM MITaMIOBKH. AHAJN3 OMEPaIiii TUCTOBOH MITAMITOBKH.

AmHanmu3 THOKY, BEITSKKH, TIPABKH.

Tema 10.

DKCHepUMeHTaIbHBIE METO/IbI UCCIIeJOBaHMs IuTacThYeckoi nedopmanuu. OnpeseneHre yCHiIns ITaMIIOBKH
U 3aIllUCh XOJa MHCTpyMeHTa. OmpesesieHne HOPMalbHBIX U KacaTeNbHBIX KOHTAKTHBIX HampspkeHui. MccnemoBaHus
Jie(opMHPOBAHHOTO COCTOSHHS: METO/IbI KOOPAMHATHBIX CETOK M Myapa. DKCIepUMEHTAIbHO—aHAJIUTHYECKHE METOIbI
HCCJIEI0BaHMs HAIIPSHKEHHOIO COCTOSHUSL.

3.4 TemaTuka CeMHHAPCKHUX/NIPAKTHYECKHUX M J1a00PATOPHBIX 3aHATHH

3.4.1. Cemunapckue/mpakTUYECKUE 3aHATUS HE PEAYCMOTPEHBI

3.4.2. JlaGopaTopHbIe 3aHATHUS
JlabopaTtopHas pabota Nel TToctpoenue KpuBoOil yIpouHEHHUS 110 pe3yIbTaTaM HCIIBITAHUS Ha

CKaTUe IWIHHAPUYIECKOTo 00pasia.



JlabopaTtopHas padota Ne 2.IToctpoeHre KpUBOH yNMPOYHEHHS O pe3yJbTaTaM HCIBITAaHUS
Ha pacTsSHKeHHE HUJIMHIPHYEeCKOoro odpasia.

JlabGopaTtopHas pa6ota Ne 3. [locTpoeHrne KpuBOH yIpOYHEHHS 11O Pe3ybTaTaM HUCIBITAaHUS
Ha Kpy4eHHe HWIMHAPUIECKOTo oOpasia.

3.5 TemaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)
KypcoBsie paboThI HE IPETyCMOTPEHBI

4. YuyeOHO-MeTOAUYECKOE H I/IH(l)OpMaHI’IOHHOQ o0ecreueHue

4.1 HopmatuBHble 10kyMeHTHI 1 ['OCTbI
1.I'OCT 18970-84. O6paboTka MeTauioB gaBjieHueM. Ornepanuy KOBKH U IITAMIIOBKU

4.2  OcHoBHas JuTEpaTypa

1. IlpukinanHas TeOpus TUIACTUYHOCTH. [ DIEKTPOHHBIN pecypc]| : MOHOTP. — DJIEKTPOH.
naH. — M. : ®uzmarnut, 2015. — 284 c¢. — Pexum nocryna:http://e.lanbook.com/book/71993 —
3ari. ¢ 3KpaHa.

2. Kannun FO.I'., Kpytuna E.B., HcaeBa E.A. Teopust 06paboTK1 METaJIOB 1aBICHUEM:
Y4ebHoe mocobue. — M.: YHUBEPCUTET MATUHOCTPOCHUS [3JIEKTPOHHBIN pecypc],

4.3 JlomosHMTe/bHAS JUTEPATypa

1. Monotaukos, B.Sl. Teopus ynpyroct u miacTUYHOCTH. [ DIIEKTPOHHBIN pecypc] /
B.4. MonotHukoB, A.A. MonotHukoBa. — 2DnekTtpoH. aad. — CII6. : Jlans, 2017. — 532 c.
— Pexum pocryna: http://e.lanbook.com/book/94741 — 3arm. ¢ skpana.
2 Cropoxes M.B., ITlonoB E.A. Teopusi 00pabOTKM MeETaIJIOB JaBICHHEM. M.:
MammnocTpoenue, 1977.

4.4 DjaekTpoHHBIE 00pa3oBaTebHbIE PeCypPChl
1. O0P «Teopust 06pabOTKH METAJIIOB AABJICHUEM
URL.: https://online.mospolytech.ru/course/view.php?id=9916

4.5 JluneH3uoHHoe W  CBOOOJAHO  PpaCHpPOCTPaHsieMOe  IPOrPaMMHOe
obecneyenue
He mpenycmotpeHo.

4.6 CoBpemeHHble npodeccHoHANbHbIe 0a3bl JAaHHBIX U MHGOPMALMOHHBIE
CIIPaBOYHbIE CHCTEMbI

1. Koncynprant Ilntoc

URL: https://www.consultant.ru/

2. Undopmannonnas cetb «Texakcnepr»
URL: https://cntd.ru/

S. MaTepuajibHO-TeXHHYECKOe oOecreueHmne

[IpoBenenue nekuuii 1 CEMHUHAPCKUX 3aHATUI OCYIIECTBISIETCS B OOIEYHHUBEPCUTETCKUX
ayJUTOPHUAX, TJ€ 110 BO3MOKHOCTH MOKHO MPETYCMOTPETH IEMOHCTPAIUIO (PUIIBMOB, CIAI0B WK
HCIIOJIb30BaTh pa3faTouyHble MaTepuansl. Jlabopatopun kadenpsr «OMJIuAT» (A-OMJI, aB2102)


https://online.mospolytech.ru/mod/assign/view.php?id=149646
https://online.mospolytech.ru/mod/assign/view.php?id=149646
http://e.lanbook.com/book/71993#_blank
http://e.lanbook.com/book/94741#_blank
https://online.mospolytech.ru/course/view.php?id=9916
https://www.consultant.ru/
https://cntd.ru/

OCHAIIIEHbl NITAMIOBOYHBIM, 3arOTOBUTEIBHBIM U UCIIBITATEIbHBIM 000py10BaHHEM, Ta00PaTOPHOM
U OKCIEPUMEHTAIHHOH OCHACTKOM, KOHTPOJbHO-U3MEPHUTEIBHBIMA NPUOOpPaMHU, CTEHIAMH U
HarJsiIHBIMUA TOCOOUSAMM.

6. MeToauveckue peKOMeHIAINH

6.1 MeToanueckue peKOMeHIAIUN VI MPENoAaBaTes M0 OPraHnu3anuu
o0yueHus

OcHOBHBIM TpeOOBaHUEM K IIPETIOAABAHUIO JUCIUILTUHBI SIBJISIETCS TBOPUECKUI, TPOOIEMHO-
JTUAJIOTOBBIN TIOJIXOJ], TO3BOJSIONINI TIOBBICUTH WHTEPEC CTYJICHTOB K COJCPKAHUIO Y4eOHOTO
Marepuana.

OcHoBHast hopMa M3yUYEHUS U 3aKPEIUICHUS 3HAHWK 10 3TOH JUCIMILIUHE — JICKIMOHHAS,
nabopaTopHas U npakTtudeckas. [IpernogaBaTens M0JDKEH MOCIEAOBATEIBHO BBIUUTATH CTYJICHTAM
pAN JEKUHUH, B XOJ€ KOTOPBIX CIEAYyeT COCPEIOTOYUTh BHHUMAHHUE Ha KIIIOYEBBIX MOMEHTax
KOHKPETHOIO TEOPETHYECKOr0 MaTepuasa, a TaKXKE OPraHU30BaTh IPOBEICHUE MPAKTUYECKHUX
3aHATUA TakUM OOpa3oM, 4YTOOBI AKTUBU3MPOBATH MBIIUICHWE CTYJACHTOB, CTHUMYJIHPOBATh
CaMOCTOSITCIILHOE HW3BJICUYCHHEC WMHU HEOOXOIUMOW WH(GOpMAIMU W3 PA3IMYHBIX HCTOYHUKOB,
CPaBHUTEJBHBII aHAIUM3 METOJOB pPELICHUH, COMNOCTABICHHE IIOJYYEHHBIX PE3yJbTaTOB,
(GOpMYITUPOBKY M apryMEHTAIIUI0 COOCTBEHHBIX B3IJISI0B HA MHOTHE CIIOPHBIEC MTPOOIJIEMBI.

OcHOBY y4eOHBIX 3aHSITHHA MO TUCHUIUIMHE COCTABIAIOT JIEKIMH. B mporecce oOyueHus
CTYJICHTOB HCIOJIb3YIOTCSl Pa3JIMYHbIC BUJIbI YUEOHBIX 3aHATUN (AyJUTOPHBIX U BHEAYJIUTOPHBIX):
JIEKIIMU, CEMUHAPCKHE 3aHATHUS, TabopaTopHble paboThl KOHCYIbTALUHU | T.1. Ha mepBoM 3aHsTHH IO
JAHHOW y4eOHOW NUCIUIUIMHE HEOOXOJMMO O3HAKOMHUTH CTYICHTOB C IMOPSJIKOM €€ U3YYCHUS,
PacKpbITh MECTO M POJIb AUCLUIUIMHBI B CUCTEME HAYK, €€ MPAKTUYECKOE 3HA4YE€HHE, JOBECTH [0
CTYJIEHTOB TpeOoBaHUs Kadeapbl, OTBETUTH HA BOIIPOCHI.

[Ipy MOATOTOBKE K JIEKIIMOHHBIM 3aHATHSIM MO Kypcy HEOOXOAMMO MPOAYMaTh IUIAH €ro
MPOBEJICHHS, COAEP)KAHUE BCTYNUTEIbHOW, OCHOBHOM M 3aKJIIOYMTEIIBHOM YacTH JIEKIUH,
O3HAKOMHUTBHCSI C HOBHHKaMH Yy4eOHOM W METOIMYECKOW IJIUTepaTypbl, MyOIHKAIUIMU
MEPUOJNYECKON MMEeYaTH MO TEeME JICKIMOHHOIO 3aHATHS, ONPEICIUTh CPEACTBA MaTepUAIbHO-
TEXHUUYECKOTO 00ecreveHns JEKIMOHHOTO 3aHATUS U MOPSIOK WX HCIOIb30BaHUS B XOJE UTEHUS
JIEKIMHU. Y TOYHUTH IUIAH MPOBEACHUS MPAKTUYECKOT0 3aHATHS M0 TEME JICKIIHH.

B xoxe NeKIMOHHOTO 3aHATHS MpenojaBareib JOHKEH Ha3BaTh TeMy, yUeOHbIE BOMPOCHI,
O03HAKOMHTH CTYJCHTOB C IEPEYHEM OCHOBHOW U JOTIOJHUTEIBHON JINTEPATYPHI IO TEME 3aHATHS.

Bo BcTynutensHOI yacTu neKIUKM 000CHOBATH MECTO U POJIb U3y4aeMOil TeMbl B yueOHOU
JMCLIUIUIMHE, PACKPBITh €€ NpaKkTH4YeCKoe 3HadeHue. Eciaum uuraeTcs He mnepBas JIEKUUs, TO
HE00XO0IMMO YBS3aTh €€ TEMY C IIPEAbIAYIICH, He Hapylas JJOTHKH U3TI0KEHUs yaeOHOTo MaTepHaia.
Jlexuuio crieqyeT HauyMHAThH, TOJBKO YE€TKO 0003HAUMB €€ XapakTep, TEMY U KPYT Te€X BOIMPOCOB,
KOTOpBIE B €€ X0/1€ OyyT pacCCMOTPEHBI.

B ocHOBHOW wdacTu JEKIMU CIeAyeT PacKpbIBTh COJIEp)KaHHUE YYEOHBIX BOIPOCOB,
AaKIEHTUPOBATh BHUMAHHME CTYAEHTOB Ha OCHOBHBIX KaTEropHsX, SBICHHUSAX U IpoLeccax,
OCOOEHHOCTSX MX MPOTEKaHUs. PacKphIBaTh CYIIHOCTh M COJEPIKAHHUE PA3IMYHBIX TOUEK 3PCHHS U
HAyYHBIX TMOAXOJOB K OOBSICHEHHIO TeX WIM WHBIX SBICHUH U mpoueccoB. Cremyer
apTyMEHTHPOBAHO OOOCHOBATh COOCTBEHHYIO IMO3WIIMIO MO CHOPHBIM TEOPETUUYECKHM BOIPOCAM.
[IpuBoauTh mpuMepsl. 3adaBaTh IO XOJy H3JIOKEHUS JEKIMOHHOIO Marepuajga PUTOPUUYECKUE
BOMIPOCHl M CaMOMY JaBaTh Ha HUX OTBET. JTO CIOCOOCTBYET AKTHBHU3AIMH MBICIUTEIHLHOM
JIEATENIbHOCTH CTYJAEHTOB, IIOBBIIMICHUIO MX BHUMAaHUSA M HMHTEpeca K Marepually JEKIUHU, €€
conepkanuto. [IpenogaBaTenp OMKEH PYKOBOAUTH pabOTON CTYAEHTOB MO KOHCIEKTHUPOBAHHIO
JIEKIIMOHHOTO MaTepuaia, MOJAYEePKUBATh HEOOXOAMMOCTh OTPAKEHHS] B KOHCIIEKTaX OCHOBHBIX
MOJIOKEHUH U3Yy4aeMOU TeMbI, 0CO00 BBIJIEISS KaTETOPUMHBIN armapar.
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B 3akmounTenbHO# YacTH KUK He00X0IUMO CPOPMYITHPOBATH OOIIHE BBIBOIBI 110 TEME,
PaCKPBIBAOIIUE COCPKAHNE BCEX BOMIPOCOB, MOCTABICHHBIX B JICKIIMUA. OOBSBUTH IIAH 0YEPETHOTO
CEeMHUHAPCKOTO WJIM JabOpaTOPHOTO 3aHATHSA, JaTh KpaTKUe PEKOMEHIAIMU [0 IOATOTOBKE
CTYyJICHTOB K CeMHMHapy Wiu JlabopatopHoil pabdore. OmnpenenuTb MECTO M BpPeMsi KOHCYJIbTAlluU
CTy/ICHTaM, TOXKEJIaBIIMM BBICTYIHTh HA CEMHUHApE C MOKIaJaMHu U pedepaTtamMu Mo aKTyaJbHbIM
BOIIPOCAM 00CYX/TaeMOI TEMBI.

Llenb mpakTUYECKUX U JTaDOPATOPHBIX 3aHATHH — 00ECIICUYUTh KOHTPOJIb YCBOCHHS yueOHOTO
MarepHala CTyACHTaMH, paCIIMpPEeHUE U YIyOJieHHe 3HAaHUM, TOJTyYSeHHBIX UMHU Ha JICKIHUSX U B X0/1€
caMoCTOATeNIbHON paboThl. I[loBbimieHne 3(GGEKTUBHOCTH MPAKTHUSCKUX 3aHATHH JTOCTHTAcTCs
HIOCPE/ICTBOM CO3/[aHUSI TBOPYECKOW OOCTAHOBKH, PACIIOJIATraiolIed CTYJICHTOB K BBICKAa3bIBAaHUIO
COOCTBEHHBIX B3MJIAJOB M CYXICHHH MO OOCYKIaeMbIM BOIMPOCAaM, MKEJIaHUIO Y CTYICHTOB
opaboTaTh Y JIOCKH IPU PEIICHUY 3a/1ay.

[Tocie KaxI0ro JEKIMOHHOTO, JIA0OpAaTOPHOTO MW TMPAKTUYECKOTO 3aHSATHS CHeNaTh
COOTBETCTBYIOIIYIO 3allMCh B JKypHAJIaxX ydeTa MOCEHaeMOCTH 3aHSITUH CTYJCHTAMH, BBIICHUTH Y
CTapoCT YYEOHBIX TPYII MPHYUHBI OTCYTCTBHS CTYJCHTOB Ha 3aHATHAX. [IpOBOJUTH TPYIIOBBIC U
HHIUBUAYAJIbHBIC KOHCYJIbTAalUU CTYACHTOB 11O BOIIPOCAaM, BO3HUKAKOIINM Y CTYACHTOB B XOJ€ UX
MOJrOTOBKH K TEKYIICH M MPOMEXYTOUHOW aTTECTAIUH 110 y4eOHON TUCIUILTHHE, PEKOMEHI0BATh B
MOMOIIIb Y4eOHBIC U IPYTHUE MaTEPHAJIbI, @ TAK)KE CIIPABOUHYIO JTUTEPATypy.

Or1ieHKa BBICTABJISIETCS TIPENOIaBaTesIeM U OOBSIBIISCTCS MTOCIIE OTBETA.

HpeHO[{aBaTCJH), HpI/IHI/IMaIOHII/Iﬁ 3a4€T HMIIH 3K3aM€H, JIMYHO HECCT OTBCTCTBCHHOCTHL 3a
NPABUIILHOCTD BBICTABICHHUS OI[CHKH.

6.2 Meroauueckue yKazaHus AJ5 00y4alONIMXCS 110 OCBOCHUIO M CIIUTLIHHBI

PaGora crynenra HarpaBieHa Ha:

. U3yYCHHE TEOPETUYECKOr0 Marepuaja, MOATrOTOBKA K MPAKTHYECKUM 3aHATHSAM U
BBITIOJTHCHHUEC NPAKTUYCCKUX pa60T

. MOJITOTOBKA u BBITIOJTHEHHE TECTUPOBAHUS c UCIOJIb30BaHUEM
00111e00pa30BaTENILHOTO MOpPTaIA

. HAMMCaHKE U 3alUTa KypcoBOW pabOTHI MO MPEII0KEHHONU TeMe

CamocrosiTenbHasi paboTa CTYJIEHTOB MPEACTABISIET COOOM BakHEHIIee 3BEHO Y4EOHOTO
mporecca, 0e3 TPaBUIBHOM OpraHM3allMd KOTOPOro OOydYaroIiuiics HE MOXET OBbITh
BBICOKOKBTH(DUITUPOBAHHBIM BBIITYCKHUKOM.

CTyAeHT NOJKeH MOMHHUTh, YTO HaYMHATh CAMOCTOSITENIbHBIE 3aHATUS CIEAYeT C MEPBOTO
CeMecTpa U MPOBOJIUTH UX PerysispHO. OUeHb BOXKHO MPIIOKUATH MAKCUMYM YCHITHIA, BOJIU, YTOOBI
3acTaBUTH ce0sl paboTaTh C MOJHON HArpy3KOM ¢ IEPBOTO JHS.

He cnemyer oTkmansiBaTh pabOTy Takke M3-3a HEPAOOYETO HACTPOCHUS WA OTCYTCTBHUS
BJIOXHOBEeHHs. HacTpoeHne HykHO co3/iaBath camomy. [loHMMaHne HEOOXOIUMOCTH BBITTOIHEHUS
paboThI, 3HAHUE TEJIA, OCMBICIICHUE TICPCIIEKTUBBI OJIAaTONIPHUSITHO BIIHSIFOT HA HACTPOCHHE.

Kaxxaplif cTyZeHT JOKEeH caM TUIaHMPOBATh CBOIO CAMOCTOSTENBHYIO paboTy, HMCXOHsS U3
CBOMX BO3MOXXHOCTEH W TPHOPHUTETOB. DTO CTHMYJHPYET BBIOJNHEHHE paboTHI, co3maer Ooiee
CIIOKOMHYIO0 00CTaHOBKY, YTO B UTOT€ MOJOXKHUTEIHLHO CKa3bIBACTCA HA YCBOSHUHU MaTepHUaa.

BaxHo mosTHEe y4ecTh 00CTOSATENbCTBA CBOCH PabOTHI, YSCHUTD, UTO SBJISETCS TJIABHBIM Ha
JAHHOM JTare, KaKyl MOCIeI0BaTEIbHOCTh Pa0OThl BHIOPATh, YTOOBI BHIIOJHUTH €€ JIydIle U C
HAaUMEHBIIIMMH 3aTpaTaMH BPEMEHHU B SHEPTHH.

s moaoTBOpHOM pabOThl HEMalOBa)KHOE 3HAYCHHE HMMEET OOCTaHOBKa, OpraHU3allvs
pabouero mecra. HyxHO 100UTBCS, 9YTOOBI MECTO PabOTHI MO BO3MOXHOCTH OBUIO TIOCTOSIHHBIM.
PaGota Ha mpUBBIYHOM MecTe JieTaeT ee Oolee miIog0TBOpHON. [IpoIyKTHBHOCTE paOOTHI 3aBUCHUT OT
MPABWJILHOTO YepeJOBaHUS TpyAa W OTHbIXa. [103TOMYy KaXable Yac WJIM JBa CIEAyeT JelaTh
nepepeiB Ha 10-15 mMuHYT. BBIXOAHBIE THH JIydille TOCBSITUTH AKTUBHOMY OTIIBIXY, 3aHSTHSIM
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CIIOPTOM, IIPOTYJIKAMHU Ha CBEKEM BO3JyXe U T.J. Jlake MEpEeKIIIOUeHUE C OJHOTO BUJIa YMCTBEHHON
paboThI HA IPYTOM MOKET CIIYKUTh AKTUBHBIM OTJIBIXOM.

CTyneHT JO/KeH HOMHHUTb, 4YTO B Ipolecce OOydYeHMsl BaKHEHIIYI0 pOJb WIpPaeT
camocTosiTeNbHas paboTa ¢ KHUToi. Hayuntbes paboTaTh ¢ KHUTOM — BaKHEHIIAs 3a1a4a CTyICHTA.
be3 sToro HaBblka OyeT Upe3BbIYAHHO TPYAHO H3ydaTh IPOrPaMMHBII MaTepuall, U MHOI'O BpEMEHU
OyzeT NOTpauyeHO HepaluoHadbHO. PaboTa ¢ KHHUroM CKJIaJbIBAacTCs U3 YMEHHUs IO#00paTh
HEOOXOIUMBbIE KHUIH, pa300paThCsi B HUX, 3aKOHCIIEKTHPOBATh, BBIOpaTh IJIaBHOE, YCBOUTh U
IIPUMEHUTD Ha IIPAKTHUKE.

7. DoH/ OLICHOYHBIX CPEeICTB
7.1  Metoabl KOHTPOJISI U OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHHUs

JIo maThl MPOBEICHHS TPOMEKYTOUHON aTTECTAI[MH CTYACHT JOJDKEH BBIIIOJIHUTH BCE pabOTHI,
peyCMOTPEHHbBIE HACTOSIIEH paboueit mporpaMMoi AUCHMILIHHBL [TepeueHb 00s13aTebHbIX paboT
U (opMa OTYETHOCTH MPEACTABICHBI B TAOJIHUIIE.

Hepequb 00s13aTEIbHBIX pa60T, BBITIOJIHACMBIX B TCUCHUEC CEMCCTpA MO0 AUCHUITTIMHE ((TeOpI/IFI
00pabOTKN METAIIIOB JTaBJICHUEM))

Bun paboTst dopmMa OTYETHOCTH M TEKYIIETO KOHTPOJIS
JIaGopartopHbie Odopmnennbie BBITIOJTHEHHbBIE MPAKTHYECKHE pabor,
paboThI MPEIyCMOTPEHHBIX paboueil mporpamMMoil JAMCHUIUIMHBI C OTMETKON

MPEeToiaBaTelisi «3a4TeHO», €CIIM BBIMIOJIHEHB M O(OPMIICHBI BCe
paboTHI.
TectupoBanue OneHka TmpenojaaBaTels, €CIM pe3yabTaT TECTUPOBAHUS II0

mkaje cocrasisger 6oiee 41 %.

7.2 IIkana u KpUTEPHH OLICHUBAHMS Pe3ybTATOB 00y4YeHUSA

7.2.1. lllkaa oeHNBAHUS TECTUPOBAHUSA

Pe3yanaT TECTUPOBAHUA OLICHUBACTCA 110 HpOHeHTHOI}'I HIKaJIC OLICHKH.

Onenka KonnuecTBO npaBUIIbHBIX OTBETOB
OTJINYHO ot 81% no 100%
XOpO1LLIO ot 61% 1o 80%
YAOBJIETBOPUTEIBHO ot 41% no 60%
HEYJOBJIETBOPUTEIIHLHO 40% n MeHee NPaBUIbHBIX OTBETOB

7.2.2. Onucanue noxkaszaresjed U KpUTEepHeB OLCHUBAHUS KOMIIETEHINH, (popMHUpyeMBbIX
110 UTOTraM OCBOCHMS JMCHUILIHHBI (MOAYJISI), ONMMCAHUE IIKAJI OLCHUBAHUS.

[Tokazaresnem olleHMBaHMsI KOMIIETEHIIMI HA pa3IMUHbIX 3Tanax ux GOpMUPOBAHUS SBIIIETCS
JOCTHKEHUE 00YYaIOIMMUCS TIAHUPYEMBIX pe3yJIbTaTOB 00YUYEHHS MO JUCHUIUINHE (MOIYJIIO).
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O1inyHo

Bemonnenst  Bce  BuUABl  y4eOHOW  paboThl,
IIPEAYCMOTPEHHBIE y4eOHBIM IIJIAHOM. CryneHt
JIEMOHCTPUPYET COOTBETCTBUE 3HAHUMN, YMEHHUI, HAaBBIKOB
NPUBEJCHHBIM B Ta0nMuax IoKasaTeled, omnepupyer
NPUOOPETEHHBIMU  3HAHUSMH, YMEHHUSMH, HaBbIKaMH,
MIPUMEHSET UX B CUTyalUsX MOBBIIIEHHOW ciokHOCTH. [Ipn
3TOM MOTYT OBITh JOIYIIEHbl HE3HAYUTENIbHbIE OLINOKH,
HETOYHOCTH, 3aTPYAHEHUS NPU AHATUTHYECKUX OIEepalUsX,
MIEPEHOCE 3HAaHWM M YMEHHMU Ha HOBBIE, HECTaHJApPTHHIC
CUTyalUu.

Xopomo

Boimonuensl  Bce  BUABl  y4eOHOM  paboThI,
MIPEAYCMOTPEHHBIE y4eOHBIM IIJIAHOM Crynent
JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHUM, HAaBBIKOB
NPHUBEJCHHBIM B  Ta0nWIax IoOKa3aTelei, OomepupyeT
MpUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMH, HaBbIKaMu. [Ipu
9TOM MOTYT OBITb JOMYIIEHH  OIIMOKH, HETOYHOCTH,
3aTpyAHEHUS TpPU AHATUTUYECKUX Olepauusix, I[EepeHoce
3HAaHUM M YMEHHMIl Ha HOBBIC, HECTAHJAPTHBIC CUTYyallUH,
WCIIPaBJIECHHBIE IIPU TOBTOPHOM OTBETE.

YI[OBJ'IGTBOpI/ITeJ'IBHO

BoinonHensl  Bce  BUAbl  yueOHOM  paboTHI,
IIPEyCMOTPEHHBIE yueOHBIM IUTAHOM. CryneHt
JEMOHCTPUPYET HEIOJIHOE COOTBETCTBUE 3HAHUN, YMEHUH,
HaBBIKOB  TPHUBEIEHHBIM B  Taliuuax  IOKa3aTene,
JIONyCKAlOTCS ~ 3HAYMTENbHbIE  OIIMOKH,  MpPOSBISIETCS
OTCYTCTBME 3HAHWUW, YMEHUM, HABBIKOB 110 psAly MOKa3aTeseH,
CTYJIEHT HCHBITHIBA€T 3HAUYMUTEIbHBIE 3aTPyJAHEHUS IpU
ONEpUPOBAHNHU 3HAHUSMU U YMEHUSMHU NPU UX MEPEHOCEe Ha
HOBBIE CUTYalllH.

HeynosnerBopurensHo

He Bemonnen oaun wiu Oonee BUIIOB Y4eOHOM
paboThl, NPESYyCMOTPEHHBIX Y4YeOHbIM MIaHOM. CTyneHT
JIEMOHCTPHUPYET HEIMOJIHOE COOTBETCTBUE 3HAHUM, YMEHHIA,
HaBBIKOB  IPHUBEIEHHBIM B  Ta0iumax  IoOKa3aTelnei,
JIOMyCKAIOTCS ~ 3HAYMTENbHbIE  OIIMOKH,  MPOSBIISETCS
OTCYTCTBHUE 3HAHHI, YMEHMI, HABBIKOB 10 Psily MOKa3aTeleH,
CTYJEHT HCHBITBIBAET 3HAYMUTEIbHBIE 3aTPyJHEHUS IpU
ONEpUPOBAHNHN 3HAHUSMU U YMEHMSIMM IIPU UX MEPEHOCE Ha
HOBBIE CUTYallUH.

7.3  OuneHo4Hble CpeACTBA
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7.3.1. Tekymuii KOHTPO.JIb
IIpumep TecTOBBIX 3aIaAHMIA:

1. BakaHcuel Ha3bIBAETCSl TOUCUHBIN 1e(PEKT:
a) BO3HUKAIOUIMH ITPU OTCYTCTBUU OJTHOTO aToMa B y3JI€ KPUCTAJUINYECKON pEIIETKH
0) BO3HMKAIOIIMI NP 3aMEHE OHOI0 aTOMa 4y>KEPOJHBIM aTOMOM;
B) BO3HMKAIOLIUI NPU BHEJIPEHUM aTOMa IIOKMHYBLIETO CBOE MECTO, B MEXKY3€EIbHOE
IIPOCTPAHCTBO;
I') Ul KOTOPOTo BEKTOp broprepca oTivueH oT HyJs;
1) BO3HUKAIOIUN [PH BHEAPEHUH Yy KEPOJHOI'O aTOMa B MEXY3€JIbHOE ITPOCTPAHCTBO.
2. Hucnoxanuen Ha3bIBACTCS:
a) TOYEYHBIH 1e(deKT, BOZHUKAIOIIUN [IPU BHEIPEHUU aTOMa, [IOKUHYBIIETO CBOE
MECTO, B MEXY3€JIbHOE ITPOCTPAHCTBO.
0) ToueuHbIH e(eKT, COBEPIIAIOLINI TepeMelleHre B KpUCTAILIE;
B) MECTO PACIOJIOKEHHS TOUEUHOTO Ae(PeKTa;
I') MECTO PacCIOIOKEHUS IMHEHHOTO edeKTa;
1) TMHEHHBIN 1e(eKT, U1t KOTOPOro BeKTop broprepca oTinuveH ot Hys;
3. Kontypowm broprepca Ha3biBaeTcs:
a) KOHTYp 00BeMHOT0 Jie)eKTa;
0) KOHTYp, IPOBEJICHHBII BOKPYT A1pa AUCIOKALUY;
B) KOHTYp, KacaTeJabHbIN K AKCTPAIIIOCKOCTH;
r) 110001 3aMKHYTBIH KOHTYpP B UJ€aJIbHOM KpHUCTAILIE;
1) KOHTYP, KacaTeJIbHbII K TNIOCKOCTU CKOJIbKEHUS.
4. Bextopom broprepca HazbIBaeTcs:
a) BEKTOp BHEIIHEN CUIIbI, IEHCTBYIOIIMNA HAa KPUCTAILT,
0) HeBs3Ka KOHTYpa broprepca;
B) BEKTOpP CKOPOCTH, C KOTOPOM JBUKETCS BAKAHCHS;
I') BEKTOpP CKOPOCTH, C KOTOPOM JBHIKETCSI JUCIOKALINS;
1) CHJIa B3aUMOJICHCTBUSA JBYX ITUCIOKAIIUNA Pa3HBIX 3HAKOB.
5. DKCTpaIIOCKOCThIO Ha3bIBAETCSA:
a) JOIOJIHUTENbHAS MOJIYIUIOCKOCTb, SIBJSIOLIAsICS MPUYUHON BO3HMKHOBEHMS KpaeBOM
JUCIIOKALINN;
0) MI0CKOCTh, MEPIEHAUKYJIIIPHAS TUHUH TUCIOKALUN;
B) IJIOCKOCTb, B KOTOPOM Hab0jaeTcsi HanOoJIbIIasi IIIOTHOCTh aTOMOB;
T') JUCJIOKALlMOHHBIN Oaphep;
J)IIJIOCKOCTb, B KOTOPO JEHCTBYIOT MaKCUMAaJIbHbIE KacaTelbHbIe HAIPSKEHHUS.
6. [110CKOCTBIO CKOJIb)KEHUS Ha3bIBACTCS:

a) IOTIOJTHUTEINbHAS TTOTYTIIIOCKOCTb, SIBJISIFOINASCS IPUIHMHON BOSHUKHOBEHUSI  KPaeBOM
JIMCIIOKAIINY;
0) MJI0CKOCTh, MEPIEHAUKYIISPHAS TUHUH TUCIOKALUH;
B) IUIOCKOCTb, MEPIEHAMKYJSIpHAsE HKCTPAIUIOCKOCTH U 3aKioyamlom@as B cede JIMHHUIO
JMCIIOKAIINH;
T') TUCIIOKAIIMOHHBIN Oaphep;
1) TUIOCKOCTh C HauOOJIbIIeH MIIOTHOCTHIO aTOMOB.

7.3.2. [IpoMe:xyTOUHASI ATTECTAIUSA

7.3.2.1. Bompocsl K 3K3aMeHy mno aucuuiuinHe «Teopuss 00padoTKM MeTaNI10B
JAaBJICHUEM»:
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1. Tenzop HanpspokeHul. ['1aBHBIE HATPSYKEHUS.

2. uBapuaHThl TEH30pa HaNpsHKeHUH. OU3UYECKUI CMBIC MHBAPUAHTOB HAINPSKCHUH.

3. lllapoBo# TEH30p U I€BUATOP HAIIPSIKECHHUIA.

4. VluBapuaHThI IeBUATOPA HANPSHKEHUH, X (PU3UYECKHI CMBICIL.

5. IHTeHCUBHOCTB HaNpPsKEHUN. BEKTOpHOE ITpeAcTaBiIeHNE POLEcca HAIPyKEHHUS B TOUKE
negopmupyemoro tena. [IoHsTHE 0 TPOCTOM H CI0KHOM HArpyKEHHH.

6. HacTHble cilyyan HallpsDKEHHOTO cOCTOSIHUSA. OCECUMMETPUYHOE HANPS)KEHHOE COCTOSIHUE.

7. KoMIoHeHTHI mepeMenieHnid u aeopmanuii B Teopun Majibix jaedopmanuid. [lapoBoit
TEH30p U JeBUaTop redopManui.

8. HuBapumantel nepuatopa nedopmaruii. Ux Qusnyeckuii CMBICT U T€OMETPHYECKOE
OTOOpakeHHE

9. BexTop nedhopmanuii. BekropHoe npeacraBieHue mporecca 1ehopMUPOBaAHUS.

10. Ten3opHas cuctema 0003HaYCHHIA B TEOpUH JeOopMaIHii U CKOpOCcTel aedopmaruit

11. YpaBHEeHHS CBSI3U MY HAIPSHKECHHBIM | 1e()OPMUPOBAHHBIM COCTOSTHUEM JIJIsl YIIPYTOH
CpEeJBbl.

12. ®uzuueckue ypaBHeHUs cBs3u. ['unore3a "egunoil" kpusoil. Kpurepuit mepexona
MaTepuaia U3 yIpyroro COCTOSHUS B IUTACTUYECKOE - YCIOBHSI IJTACTHYHOCTH (TEKYUECTH).

13. Ycnoue mnactuyHocTy Museca.

14. YactHble ciayyan BbIpQXKEHHUS YCIOBHM IUIACTUUHOCTH. JIMHeapuszanusi yCIOBHS
IIacTH4HOCTH Museca.

15. YcnoBue nnactuuHocTy Mu3zeca U €ro JJuHeapu3alusl.

16. Ycnosus miiactuunocty Cen-Benana-Tpecka. ['eomerpuueckast ”HTEpIIpeTalus yCIOBHM
mactuaHoctd Museca u Tpecka-Cen-Benana.

17. PaboTa 1 MOITHOCTH AeOopMaIiuy Jisi pa3pbIBHBIX MOJIEH epEeMENICHUI YaCTHIl METalIa
B oyare fedopmanuu. YpaBHeHue 6anaHca paboT. BiusHue remnepaTypbl U CKOPOCTH JiedopManuu
Ha cBolicTBa MeTaiioB. KpuBble ynpouHeHus.

18. IloHsiTHE O XOJOHOM, HEMOJHON XOJIOIHOM, HEMOJHON TOpsYel, ropsiuei, a TakkKe UxX
NPaKTUYEeCKUX aHajoroB: '"rtemioi", "momyropsueil" nedopmanusx B 3aBHCHUMOCTH  OT
TEPMOMEXAHUUYECKUX PEKUMOB 00pabOTKH.

19. Peonoruueckue MOAENIN U anlpoOKCUMAIIUS KPUBBIX YIPOUHEHHUS.

20. CniocoObl HTHTEHCU(PUKAIIMH TPOIIECCOB JTUCTOBOM MITAMIIOBKH (COBMEIICHHUE ONEpaLINii;
JIOTIOTHUTEIIbHOE CUJIOBOE BO3AEMCTBHE HA 3arOTOBKY; CO3/IaHUE HEOJHOPOAHOIO TEMIIEPaTypPHOIrO
[OJIS B OYare IIacTUYECKO qeopMaliuy 1 B 30He Mepejaud CUJIbl, CXeMbI ONepaIuii.

21. Teopus ManbIXx yHnpyro-miaactudeckux nedopmanuii. Ee cymHocTs M obnactu
IIPUMEHEHHS.

22. ®opMOU3MEHSIOINE ONepaliy JIMCTOBOM MITAMIOBKH: OTOOPTOBKA, 00XHM, pa3jaua,
penbedHas popMoBKa.

23. OrmpeneneHue; CXEMbl IPOLECCOB; HANPSHKEHHO - JAeQOPMHUPOBAHHOE COCTOSIHHE
3aroTOBKH B 04are MjaacTUYecKOil AedopMaiiii; IpUUMHbI M BUJbI IOTEPH YCTOMUMBOCTH 3arOTOBKH.

24. CymecTBo HH)KEHEpHOTO MeTojia pemenus 3anad OM/]. YpaBuenue 6ananca padbot st
04aroB JieopMaluy ¢ HEMPEPHIBHBIM U pa3pbIBHBIM MOJISIMU NIEpEMEIICHHH.

25. Ompenenenne paboOT akTUBHBIX (AeGOpMHUPYIOIMIMX) cWilI, pabOThl BHYTPEHHHX CHII,
paboThI cuIl TpeHusi, paboThI CUJI cpe3a.

26. 3aKOHBI TPEHUS, UCIIOJIb3YEMBIE ITpH penieHnu 3axad OM/I.



15

27. IHTEeHCUBHOCTD HANPSKEHUI: HANIPSKEHUE TEKYUYECTH; U3BMEHEHUE €T0 MPU XOJIOJHON U
ropsiyeii mactudeckoit aeopmannu (KpUBbIe YIIPOUHEHHs). Y CIIOBHE MIIACTUYHOCTH; OIIpeIeJICHHE
HaANPSDKEHUS TeKy4eCcTH.

28. HampskeHHOE COCTOSHHE B TOYKE M B 00BEME 3arOTOBKH: OIMMCAHHE €r0 C IMOMOIIBIO
TEH30pa. YpaBHEHMs paBHOBECHS, YCJIOBHUS Ha KOHType. VIHBapuMaHTHbBIE XapaKTEpUCTUKH,
KOJIMYECTBEHHO ONMCHIBAIOLIME BEJIMYMHY U BUJ| HAIIPSHKEHHOI'O COCTOSIHUS B TOUKE.

29. ®u3nveckre ypaBHEHUS CBA3H MKy HANPSDKEHUSAMH U 1e(OPMALIUAMU [T PA3TUIHBIX
PEOJIOTHYECKUX cpeln  (MIeallbHO-YIIPYToi; HJICAIbHO IUIACTUYECKOM, >KECTKOIIACTUYECKOH C
YOPOYHEHUEM.

30. Cratuyeckass U KHHEMAaTU4YECKash T€OPEMbl TEOPUH IJIACTUUHOCTU. VX mcmonb3oBaHue
JUISL HIOKHUX U BEpXHUX OIEHOK ycuiuii nedopmupoBanust mpu OM/I.

31. CxemMbl OCHOBHBIX OI€palldii JIMCTOBOW INTAMIIOBKU: BBITSKKA MEPBBIM IEPEXO,
BBITSDKKA BTOPOHM M NOCHEAYIOLIMH Nepexojpl, rMOka MOMEHTOM, I'MOKa B IITammax, paszaua,
oTOOpTOBKA, (opMOBKa, 00kuM. [loka3aTh ouar ruracTHUecKou aedopmaruu, 3ammucarb yciIOBUE
IUTACTUYHOCTU M YPaBHEHHE PAaBHOBECHSI JUIsl ONIEPALIUNA BBITSDKKH U OTOOPTOBKH.

32. CnocoObl TMOKM JHCTOBBIX MaTepuasnoB. HampskeHHO-IepOpMUPOBAHHOE COCTOSIHHE
3aroTOBKM MpH M3THOE IIUPOKOW M y3Kkod moioc. Bompockl TexHomoruu rulOku (ompezeneHue
pa3MepoB 3ar0TOBKU, MUHUMAJIBHOTO pajinyca U3ruda u yrioB npyxuHenus). [[puduns! u GpaxTopsl,
BIIUSIOLINE HA MIPYKUHEHHE; CIIOCOOBI YMEHBIIICHUS IPYKIHEHHUS.

33. ®opma ouara aedopmanvu, ypaBHCHUS PABHOBECHS W YCIIOBUS IUTACTUYHOCTH JUIS
ornepanuuii popMoBKH, 00kuMa. CyIIecTBO METOAOB PEUICHHUS 3aa4 MPH "UHTETPATBHOM" TIOIXO0E:
BEPXHUX OLIEHOK, ME€TO/a OajiaHca padorT.

34. CyiiecTBO METOJOB pelIeHUs 3a7a4d Npu "MHTETrpaIbHOM' TMOIXOJE: BEPXHUX OICHOK,
MeToJ1 6anmaHca padoT.

35. Buasl motepu yCTOHYMBOCTH JIMCTOBBIX 3aroTOBOK IPHM HITAMIIOBKE M CIIOCOOBI HX
npenotBpatieHus. [ panuunsie ycrnoust B Teopun OM/I: B nepememnienusx ("kuHemaruueckue"), B
HanpsbkeHusx ("cratuueckue") u cmemannsle. [lpumeps GopMynupoBok.

36./lnarpaMMbl MJIACTUYHOCTH METAJNIOB M METOAMKA 3KCHEPUMEHTAIBHBIX HUCCIEAOBAHUI
MJIACTUYECKUX CBOKWCTB.

37. Annpoxcumanys 1uarpaMm IIaCTUYHOCTH.

38. IIporno3upoBanue pazpyuieHus B mnpoiueccax OMJ] no kpureputo CmupHOBa-AssieBa
I".A. Ilporuo3upoBanue paszpyuienus B npoueccax OM/I o kputeputo Konmoroposa B.JI. ¢ yuerom
UCTOpUH AedopMaru.

39.Teopus nepopmanuii. KoMIoHeHTHI nepeMenieHNi MaTepUalIbHbIX TOYEK U KOMITOHEHTBI
negopmanuu >IeMeHTapHoro obbema. TeH3op aedopmanuii u nesuarop aedopmanuit. Mx
uHBapuaHThl. UTHTEeHCUBHOCTH eopmarinii, Kak 0000IIeHHas XapaKTepUCTHKa 1e(OpMUPOBAaHHOTO
COCTOSTHUS 3JIEMEHTapHOT0 00beMa.

40. OCcHOBHBIE YIIPOIIAKOIINE TPEATOJIONKEHHUS, UCIIOTb3YEMBIE B PEIIICHUN TEXHOJIOTMYECKHX
3aja4 00pabOTKM METAJJIOB JaBJICHHEM: OCECUMMETpHUYHas Aeopmalius, miaockas nedopmanus,
IIJIOCKOE HANPSKEHHOE COCTOSIHUE, JKECTKOIIACTUYECKas cxeMa IpH pemennu 3aaad OM/I.

41. IlpuMeHeHHEe pa3pbIBHBIX PEIICHUN sl 04aroB JeOopMaluu cO CIIOKHOM reoMeTpueH,
YIPOIIEHHbIE 3aKOHBI TPEHUS U 001aCTh UX MPUMEHEHUS.

42. 3akoH Tpenus 3ubens u Kynona, runoresa miockux CEYCHHUH.

43. BeITspKKa (TIepBBIM Nepexo/1; ¢ yroHeHneM). HanpsokeHHo-1e(opMUpOBaHHOE COCTOSIHUE
3arOTOBKH TP BBITSDKKE. BUIBI IOTEpH yCTOWYMBOCTU 3arOTOBKH M MPUYMHBI UX MOPOKIAIOLIHE.
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KOHCTpYKTHBHBIE U TEXHOJIOTMYECKHE TAPAMETPHI, O3BOJISIIOLIUE YIIPABISATH TPOLIECCOM BBITSKKH.
CniocoObl UHTEHCU(UKALIUY TPOLECCOB BBITSIKKH.

44. BekTophl aOCOJIOTHBIX M OTHOCHUTEIBHBIX TepeMemeHuii (ckopocrei). OCHOBHBIC
MpaBUJIa COCTABIICHUsI OJIOYHBIX Mojenel. HeoOXoMMMOoCTh BBEICHHS BAPhbUPYEMbIX MapaMeTpPOB,
OTIPECISAIONINX ~TeOMETpPHUeCKHe pa3Mmepbl ouara nedopmanuu. OIleHKa HAKOIUICHHON
nedopMaruu.

45. Tlogbop mnomxomsammx QYHKIUA UiT KAHEMATHYEeCKH BO3MOXKHBIX MEPEMEIICHHH,
Ha3HAa4YCHHE BapbUPYEMBIX IapaMeTpOB Ha NpuUMepe OJHOM H3 3anad (ocagka IWIMHIpA,
napajuieJienumnea Uil KOJbIEeBOW 3aroTOBKH, BblnaBiuBaHue). [locienoBaTeNbHOCTh pELICHUS
3agad OMJ] sHEpreTH4eCKUM METOIOM.

46. VYcnoeue miacTMYHOCTH Muszeca. JIMHeapu30BaHHOE YCIIOBUE IUIACTUYHOCTH.
PuU3N4EeCKUN U TEOMETPUYECKUI CMBICII YCIIOBHSI TUIACTUYHOCTH

47. Jlunetinas u yrioBas aedopmammsi. Mepsl gedopmanmu: abCOMOTHAS, OTHOCHTEIbHAS,
norapudmmaeckas nedopmaruu. CpaBHATEIBHBIA aHAIA3 PA3TUYHBIX Mep aehopMaInii.

48. Buabl nedeKTOB MPH BBHINIOJHCHHH OIEPAIMiA JIMCTOBOW M OOBEMHOW IITAMIIOBKH U
CIOCOOBI UX MPEIOTBPALIICHHS

49. BoITskka BTOpOH U mochedyrouue mnepexonbl. HampsixeHHo-nedopMupoBaHHOE
COCTOSIHME 3arOTOBKM IPU BBITSKKE. BUIBI MOTEpU YCTOMYMBOCTH 3arOTOBKM W IMPUYUHBI HX
BO3HUKHOBEHUS.

50. BoiTskka ¢ yronenueM. HampsokeHHO-1e(OpMUPOBaHHOE COCTOSIHME 3arOTOBKU MpU
BBITSDKKE ¢ yTOHEHUEM. Bubl 1epeKTOB ¥ NPUIUHBI BOSHUKHOBEHHUSI.





