Pabouast nporpamMmma qucuuniaiuebl (MoayJsi) «Herpagununonnasi nepepadorka
PEAKOMETAIBLHOI0 CHIPbS», BKJIYas OLeHOYHbIe MaTepHaJIbl

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce

OCBOEHHs 00pPa30BATEJIbHOIM MPOrPaMMBbI

I'pynna komneTeHuui Karteropusi komnereHuui Koabl u cogep:kanue KoMneTeHIM
YHuBepcajibHbIe - -
Oo6mienpodeccroHaIbHbIE - -
[IpodeccronanpHbIC - ITK-3. Crioco0eH OCYIIEeCTBIIATh TEXHOIOTUICCKUI

npolecc oOpamieHusi, XpaHeHusl, TPAaHCIIOPTHPOBKU
1 nepepabOoTKY SAEPHOTO TOIUIMBA M HHBIX SIIEPHBIX
MaTepHalloB B COOTBETCTBUU C PErJIaMEHTOM, C
COOJIIOZICHMEM HOpPM OXpaHbl TpyJa, MpaBuil
TEeXHUKU Oe3omacHocTH, MPOU3BOJCTBEHHON
CaHWTAPHH, TTOXKAPHOH U SJEPHOI 0E30MacHOCTH

1.2. KoMneTeHIMd M HWHIAKATOPbI MX JA0CTH:KeHHs, (OPMHUPYEMbIX JUCHUILIMHOMI
(MojyJieM) B mpouecce 0CBOEHHsI 00pPa30BaTeIbHOI MPOrpaMMbl

Kon Koja unaukaropa
ConepkaHue HHAHKATOPA KOMIIETEHIIUH
KOMIIETEHIIMU | KOMIETEHIIMH
I1K-3 I1K-3.4 OcyliecTBIISET U KOHTPOJIUPYET Mporiecc cOopa, XpaHEHHS U MepepaboTKu

AACPHBIX MATCpHAJIOB U PAAMOAKTHBHBIX OTXOAOB Pa3JINYHOIO YpPOBHA
AKTUBHOCTH C HUCIIOJIB30BAHUEM IICPCAOBBIX METO/0B O6paH.leHI/I$I C
PaaAuOaKTUBHBIMU OTXOJaMU

1.3. Pe3yabTaThl 00yUeHHUsl MO JHCHHUILIHHE (MOLYJIIO)

Heab u3ydyeHUusi TUCHMIUIMHBI (MOYJs1) — GOPMHUPOBAHUE y OOYYAIOIMIUXCS TEOPETHUECKOM
0a3pl 3HAHUM B 00JIACTU BO3MOXKHOCTEH MexaHwdeckor aktuBammu (MA) kak Merojna
COBEPIICHCTBOBAHUSA CYIIECTBYIONIMX U CO3JaHMSI MPHUHIMIMAILHO HHBIX CXEM IMepepadoTKu

MHUHEPATIBbHOI'0 PEAKOMETAIIIBHOI'O ChIPbA.

B pesynbpTaTe nzydeHuss AUCIUTUIMHBI (MOYIIs) OOyYaIOIIHMIACS TOTKEH

3HaThb:

e ajgroputM U crneuuuKy OpraHuzaluu

CXEM MEXaHH4YeCKOM aKTHBallun u

MEXaHOXMUMHYECKOH nepepaboTKU peIKOMETAIIIBHOTO ChIPBS;
e (daxtopel, Bhustomme Ha A(PPEKTUBHOCTH MEXaHMYECKOIO  BO3JCUCTBUA  HA

KPUCTAIJIMYECKYIO CTPYKTYPY BEILIECTB;

® MCTOABI U3YUCHUA CTPYKTYPhI AKTUBUPOBAHHOI'O TBEPAOI'O TEJIA,

® COBPEMCHHOEC H3MCEIIBYUTCIBHOC
MCXaHHUYCCKOI'O BO3I[CI>1CTBPIH;

o0opysoBaHHE U peaJu3yeMbli B HEM BHU]

® B3aMMOCBA3b MCKAY THIIOM MCXAHUYCCKOI'O BO3JICHCTBUS M HU3MCHCHHUSIMH B
KpHCTaHHquCKOﬁ CTPYKTYpE B 3aBUCUMOCTHU OT THIIA KpHCTaHHH‘IeCKOﬁ PCIICTKHU

MUHepana;
yMeTh:

® JIIPOBOJUTL IIOUCK Hay‘IHO'TCXHH‘IGCKOﬁ Y TIaTeHTHOMU JIMTCPATYPHI 110 I/IHTGHCI/I(I)I/IKaLII/II/I
IpoLECCOB PA3JIOKCHUA PECAKOMCTAJUIBHOTO ChIpbd C IIOMOIIBIO MEXaHUYEeCKOH

AKTHBAIlUH,

e 000CHOBaTb BBHIOOp M PEXKUMBI PaOOTHI
MEXaHUYECKOH  (MEXaHOXMMHUYECKOI)

KPUCTAJNTNYECKOH CTPYKTYpBI;

HU3MCIIBYUTCIIBHOT'O O60pyI[OBaHI/IH JJIA

AaKTHBallH MHHCEpaJa C yY4e€TOM €ro

e puHTepnperupoBath pe3yiabraTel POA, JITA u np. METOAOB, HCIOJIB3YEMBIX JUISl aHAIU3A
U3MEHEHHUN B KPUCTAITINYECKON CTPYKTYpPE MOJ IEHCTBUEM MEXaHUYECKON aKTHBAILWH;

BJAACTh:

® HAaBbIKAMHW HHTCPHOPCTALIUN PC3YJILTATOB

PCAKOMCETAJITIBHOT'O ChIPbS;

aHajaM3a KPHUCTAUIMYECKON CTPYKTYpHI



HaBbIKaMH IMPAKTUYCCKOI'0 IMPHUMCHCHUSA 3HAaHUH O MIPUMCHCHUUN MEXaHHYECKOM

AdKTHUBallun JJIsA I/IHTGHCI/I(I)I/IKaL[I/II/I

MCTOJOB

pasioxKeHus,

BBIIIICIAYMBAHU A

PCAKOMCTAJUIBHOI'O CBIPbA, a@ TAKXKC O BO3MOKHOCTAX MCEXAHOXHMMHYCCKOI'O CHHTC3a

COEIMHEHUH PEIKUX METAJIIOB.

2. O0beM, CTPYKTYpa U coJep:KaHue JUCHUILIMHBI (MOTYJIs)
2.1. O6beM THCHUTIUHBI (MOTYJIs1)

Buout yueonoii pabomut Dopmul 00yuenusn

Ounasn

OO01ast TPYI0eMKOCTh: 3a4CTHBIC CIUHUIIBI/9aChI 4/144
KonTakTHas padoTa: 72
3aHsTHS JICKITMOHHOTO THIIA 36
3aHsATHSI CEMUHAPCKOI0 THIIA 36
KoncyasTanmmmn 0
IIpome:KyTOUYHAsI aTTeCTANMS: 3a4ET C OLEHKOW 0
CamocTrositesibuas padora (CP) 72

2.2. Tempbl (pa3aenbl) TMCHUNIHHBI (MOIYJIsI) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIMYECTBA

4acoB 1o (popMam 06pa3oBaTe/IbHOI 1eSITeIbLHOCTH

Ounasn popma 0dyuenus

Ne
n/n

Buabl yueGHOii paboThl (B yacax)

KonTakTHas padora

HaumeHoBaHNEe TeM

3ansaTHs
(pa3nenoB)

JICKIIMOHHOI'0 TUIIA

3angTus CEMHHAPCKOIo TUMa

J HNHurble 13

JIP NHble

CP

OCHOBHBIE TIOHATHS U

18

0

18

C
0

0 0

36

o0rme ITOJIOXKEH U
MEXaHUYECKOMN u
MEXaHOXUMHUYECKOMN
aKTHUBAIlUM  TBEPIBIX
TEN. Metonsl
HCCIIC0BaHUS
AKTUBHUPOBAHHBIX
MUHEPaJIOB

[Ipumenenne 18
MEXaHUYECKOM
aKTUBAIlUN B
mporeccax
Ppa3IoXKEeHUS
MUHEpaIoB H
BBIIIETaYMBaAHUS
TBEpOH ¢assl.
MexanoxuMH4eCcKHue
peaximm B
HEOPTaHMYECKUX
CHCTEMAaX

Ilpumeuanua:
JI — nmexnmu, 113 — mpaktrueckue 3amarusi, C — cemuHapsl, JIP — mabopatopusie padotsr, CP — camocrosTensHas

pabora.

2.3. Coaep:kaHue JMCHUILIMHBI (MOAYJs), CTPYKTYPHPOBAHHOEe MO TemaMm (pa3jiejamM) M
BUJIaM padoT

CoaepikaHue JICKIMOHHOI0 Kypca

rij‘:)l HaumeHnoBanue TeM (pa3aesioB) Coaep:xaHue JEKIIMOHHOT0 Kypca
1. | OcHoBHble moOHATHA © oOmue | 1.1. Teopuss MexaHOXMMHYECKHX TIporieccoB. CTPYKTYypHBIE
MONOKEHUST ~ MEXAaHHYECKOM ¥ | M3MEHEHMs KPUCTAJUIMYECKUX TeJNl TI0J JeHCTBHEM MEXaHWIEeCKON
MEXaHOXUMHIECKON aKTHBAIMM | AKTHBALUH.
TBEPABIX Tel. Merozpr | OOmire Borpockl MexaHudeckoi aktuBanuu (MA) TBepapIX Tell.
WCCIIEIOBAaHNUS  AKTUBHPOBAHHBIX | TEpMHHBI «Tpyooe»,
MHUHEPAJIOB «CpemHee», KTOHKOE» U «CBEPXTOHKOe» M3MenbyeHue. [1oBbimenne

PEaKIMOHHOM CIIOCOOHOCTH BEIECTB B 3aBUCHMOCTH OT XapakTepa
(pexnMa) BO3AEHCTBUSL pabouyMX Tel — WCTUPAIOMIN, BHXPEBOH,




yOapHeli W T.JA. (TMOAa anmapaTta-usMenpuutens). [loHATHs
MEXaHWYeCKass AaKTHBalMsi W MEXaHOXUMHYECKas aKTHUBAIMSL
XuMuueckast CBf3b B TBepIbIX Teiax. CpemHuil pasmep 4YacTwlil,
yaelbHas TOBEPXHOCTb. Pa3Mepbl KPHCTALIUTOB  (00JacTH
KOIePEHTHOTO pPAaccesiHUsl, OJIOKM MO3aWKH), MHUKpoAe(hopManuu
KpHUCTaJUTMueckoit  pemetkn.  Oddexkr Xomsamwia.  Teopus
MEXaHOXUMUYECKUX MPOIIECCOB. Monemnu AKTHBAIUH
(cTaTucTHYecKas, AMHAMHYECKAs W JIP.), MOJCIH PACIPEACICHHUS
(OLICHKH)  9SHEPTUH, HAKOIUICHHONW  TBEpABIM  TEIOM  IPH
MEXaHHYECKOI aKTHBAIIUH.

CTpyKTypHBIC U3MEHEHHs KPUCTAJUTHYECKUX TEN MOJ JCHCTBHEM
MA. «Cyxoe» u

«MOKpOE» U3MeNbUeHre. BIusHUe OTHOLICHHS MacChl paboYrX Tel
K Macce oOpabaThIBaeMOro Martepuaja; Marepuajl, TeOMETpHs
pabounx Ten u ap.(akTopsl.

1.2. O heKTHBHOCTD pa3IMYHOrO THIIA anmapaToB U PEKUMOB
n3MenbueHnsi.  KOHCTpyKTHBHBIE ~ OCOOEGHHOCTM  HamOosee
pacnpocTpaHEeHHBIX arnapaToB-

u3MenbunTenei (MenpHUILIBL: OapabaHHbIE, TpyOHEIE,

BUOpallMOHHBIE TPYOHBIE, IUIAaHETapHBIEC, KOJIBLEBBIE CTHPAIOIIHE,
JIE3UHTErpaTop, aTTPUTTOP, JIMHEHHBIH UHIYKLIMOHHBIN BpalaTeib
U 1p.). DHEpreTHYecKUid TMPHHIMI KJIACCU(HUKAIMK aNIapaTos.
Biusinue crioco6a paspynieHus Ha (PU3UKO- XUMHUYECKOE COCTOSIHUE
KPUCTAJUIMYECKUX BEHICCTB C 6J'II/I3KI/IMI/I BCIIMYMHAMMU y)]e.]'[bHOﬁ
TMOBEPXHOCTH IMPHU U3MEJIBUCHUU B allliapaTtax pasjIn4HbIX TUIIOB (Ha
npuMepe  KBapueBoro mnecka). @DaxkTopbl, BIHMAIOINIME  HA
3} (HEeKTHBHOCT MEXaHHUYECKOTO BO3JCHCTBUS B Pa3IMYHBIX
MenbHUIAX (paboTel XogaKkoBa U XeerHa).

1.3 [IpssMple ¥ KOCBEHHbIE  METOJBI  HCCIEJOBaHMSA
aKTHBHPOBAHHBIX MHUHEPAJIOB.

[IpsiMble MeTOABI HCCIIENOBAHUS AKTUBHUPOBAHHBIX TBEPABIX
BEIIIECTB: TpsAMBIe (KamopuMmerpudeckue usmepenus, POA, /ITA,
OIIP, UK-, meccbayspoBckasi crieKTpockonus U 1p.). KocBenHsie
METOIbl HCCIEAOBAaHUS aKTUBUPOBAHHBIX TBEPABIX BELIECTB
(KMHEeTHKa B3aMMOJEHCTBUA HCXOOHBIX M AKTUBHUPOBAHHBIX IPHU
Pa3IMYHBIX PEeKUMaX MEXaHHYECKOH OOpaOOTKH TBEpPABIX Tel C
peareHTamMu).

IIpumenenue MEXaHUYECKON
aKTUBaLNU B mporeccax
Ppa3IoKeHus MUHEpPaJIOB u

BBILIENIAUUBAHKUSA  TBEPIAOH (asbl.
MexaHOXMMUUYECKHE peaklud B
HEOPTaHUYECKUX CHCTEMAX

2.1 IIpumeHeHne MexaHMYECKOM aKTHMBalUMM B IIpoLeccax
Pa3JI0KeHNs] IMPKOHOBOTO KOHLIEHTPATa.

BiusHHEe peXHMOB «CyXOro» U «MOKPOTO» H3MEIbUCHUS
(axTHBaMM) B IEHTPOOEXKHOH TMuIaHeTapHON MenbHuIE (LIIM)
IIUXTHl [UPKOHOBOTO KOHIIGHTpaTa ¢ KapOOHAaTOM KaJjbliMsi Ha
CTEIEHb Pa3JI0KEHUS IMPKOHA TPH CIIEKAHHUH.

Biusuue MpEeIBAPUTEIILHON MeEXaHUIECKOH aKTUBALIUU
LIMPKOHOBOTO KOHIIEHTpaTa Ha pa3JIOKEHHWE €ro CIIEKaHHEM C
reKca(TOpOCHITHKATOM Kalusl.

2.2 [IpumeHeHne MeXaHMYECKOW AaKTHUBAIMK B IPOIEccax
cynb(haTH3ay peAKOMETAIUIEHOTO CHIPbS.

Bmusane twma akxtmBatopa (OU-2, AI'O-2) Ha CTpYKTYpHBIE
M3MCHEHHsI Oa/ellenTa W €ro PEaKIMOHHYIO0 CIIOCOOHOCTh NP
cynbdarnzanun. UHTeHCHpUKAIHA mpoliecca.

Bmusame ycnmoBuit MA B aktuBaTope DM-2 Ha mMOBBIIICHHE
PEaKIMoOHHON  CIIOCOOHOCTH — TaHTANO-HHO0ATOB  (IIHPOXIIOP,
TAHTAJNT, KOYyMOUT, BOJDKWHHT) B TIPOLIECCE UX CYTb(ATH3AIINH.
Bansane MA Ha peakiiMOHHYIO CIIOCOOHOCTD CIIONMCTBIX CHIIMKATOB
(Ha MpEMepe NEeMUIONNTA) TIPH CYIb(haTH3AIHH.

2.3. IlpumeHeHme MeXaHHYECKOW aKTHBAalMM B IpoIeccax
BBIIIETIAYMBAHUS PEJKOMETAIIIIBHOTO CHIPHSL.

Biausane MA Ha peakuMOHHYIO CIIOCOOHOCTH IO OTHOIICHHIO K
MUHEPAJIbHBIM KHCJIOTaM IMPKOHOCWIMKATOB C PasHbIM THIIOM
KPHCTaJUIMIECKON CTPYKTYpPHI (Ha MPUMEpE OCTPOBHOTO CHIIMKATA
IIMPKOHA M CIIOMCTOr0 IIMPKOHOCHIIMKATA SBIHAINTA).




Bnusaaue tuna anmapata u ycnoBuid MA Ha KpHCTaIIMYECKYIO
CTPYKTYpy Oepwiula ero ¥ peakUHOHHYIO CHOCOOHOCTH IO
OTHOIIEGHHUIO K CEPHOH KHCIIOTE W BOJB(PAMHUTO- IIEETUTOBBIX
KOHILICHTPATOB TP aBTOKJIABHO-CO/IOBOM BHIIIETIaYBAHHUH.
ConbpBOMETAILTYPTUIECKHUE BapHaHTEHI niepepaboTKH
MEXaHOAKTUBHPOBAHHOI'O PEIKOMETALIBHOTO MHHEPAILHOTO |
TEXHOT€HHOTO CHIPbsl  (IBAMAIUT, KOIYMOUT, OTpabOTaHHBIE
KaTaJI3aTopsbl).

MexaHOoXMMHUYECKHE MX) METOABI nepepaboTKu
PEIKOMETAJUTLHOTO ChIphsl  (u3BIcucHHe P35 w3 OacTHE3UTa;
BoJdbpamMa M3 ~ MEXAHOXMMHUYECKH  MOAU(QHUIMPOBAHHOTO
BOJIb(PpaMHTa; M3BIIEYEHHUE KOMIIOHEHTOB HWTTPUII-aTFOMUHHEBOTO
rpaHarta U3 OTXO/IOB NPOW3BOJCTBA). MEXaHOXMMHUUYECKUI CHHTE3
COEJTMHEHUI PEJKUX METaJIJIOB.

CojaepikaHue 3aHATHII CEMHMHAPCKOI0 THIIA

HCOPraHNYCCKUX CUCTCMaXx

Ne HaumenoBanue TeM (pa3zesoB) Tun Conep:xaHue 3aHATHI CEMUHAPCKOr0 THIA
n/n

1. | OcHoBuble moHATHS U obume | [I3 | «Cyxoe» u «MOKpoe» U3MenbYeHue. BiusHue oTHOIIEHHS
TOJIOKEHUSI ~ MEXaHWYeCKOH | Macchl pabovHX Tel K Macce 00padaThiBaeMOro MaTepHaa;
MEXaHOXMMHUYECKOMH aKTHBaIMN MaTepuall, reoMeTpus pabounx Ted U Apyrue (hakTophl.
TBEPIBIX TEJl. MeTtopl KoncTpykTuBHBIE OCOOCHHOCTH W TIPHHIUN JACHCTBUS
HCCIICO0OBaHUA AKTUBUPOBAHHBIX HU3MCIIBYUTCIIBHOI'O 060py11013aH1/m.

MUHEPAJIOB HpﬂMbIC )41 KOCBCHHBIC MCETOJbI HCCIICIOBAHUA
AKTUBHUPOBAHHBIX TBEPABIX BCHICCTB. HaBwixku
H}ICHTI/I(l)I/IKaHI/II/I HU3MCHCHHS CTPYKTYPBI TBEPALIX BEIICCTB
Ha KOHKPETHBIX MPUMEPaAX.

2. | Ilpumenenue MEXaHUYECKON I13 Merozp!l paznoxenus upkoHa. [IpuunHbl HeoObIYaWHOMN
aKTUBaLU B nporeccax «YIOPHOCTWY» MHUHepana. AHallu3 U3MEHEHUs CTPYKTYpPbI
Ppa3ioKeHus MUHEPaJIOB u LIMPKOHA MOJ JeHCTBUEM MEXaHHUUYECKOW aKTHUBAIMHU €ro B
BBILIEIAYNBAaHUS  TBEpAOH  (asbl. pa3NMyYHBIX aKTUBaTopax Oe3 100aBOK M C Jo0aBKamu
MexaHOXMMHUYECKHE peakiuu B (Hampumep, okcuna agroMuHNsA). CONOCTaBICHHE YCIOBHMA
HEOpraHMYECKUX CHCTEMaX 00pabOTKU B OTEYECTBEHHBIX U 3apyOEKHBIX aKTUBATOpAX.

JedekThl KpHCTAUIMYECKOW CTPYKTYphl B  OKCHAAX,
BO3HUKAIOIIME TIIPU  MEXaHHMYECKOW  aKTHUBallUM B
annaparax-akTUBaTopax 0e3 OTBoja Teljia B Ipolecce
MexaHoo0paboTtku (Ha npuMepe D1-2) u ¢ 0OTBOIOM Ternia
(ma mpumepe AI'O-2). Ponp Hamoma. Mertomsl
MPEeIOTBPALLIEHNS 3arPsI3HEHUS.
AHanu3 JMTEpaTypHBIX JAHHBIX, ONYOJMKOBAaHHBIX B
OTEUEeCTBEHHOH ¥  3apyOeXHOW  juTepaType, IO
MHTECHCU(HKAIIMY METOJOB Pa3JIOKEHHUs OepuiIa.
MexaHOXMMHYECKU  CHHTE3  aHAJOroB  MPUPOAHBIX
MHHEPAJIOB.
CoaepikaHue caMOCTOATEIBLHOM padoThI

lij‘f'l HaumeHoBaHue TeM (pa3/iesioB) Conep:xaHue caMoCTOSITeJIbHONH PadoThI

1. | OcHoBHble moHATHS U obmue | IloBTOpeHne yekmMoHHOro Marepuana. 1IoAroToBKa K 3aHATUAM
MONOXKEHU ~ MEXAHHYECKOM M | CEMHMHApCKOro THIa
MEXaHOXUMHIECKON aKTHBAIIN
TBEPIBIX TEN. MeTtonsl
WCCIEOBAaHUS  AKTUBHPOBAHHBIX
MUHEPAJIOB

2. | lpumenenue mexaHuueckod | [loBTopeHue JeKUMOHHOrO Matepuana. IloAroroBka K 3aHATUSAM
aKTHBAIH B mporeccax | CEeMHHAPCKOTO THIA
Ppa3ioKeHns MHUHEPAJIOB u
BBIIETAYMBAHUS  TBEPAOH (asbl.

MexaHOXMMHYECKHE Ppeakuuu B

3. OueHoyHble MaTepuajbl /Jisl TNPOBEIEHUS] TEKYIIero KOHTPOJS YCIeBAeMOCTH M
NMPOMEKYTOUYHOI aTTeCTAllUM 00YYAIOUINXCH MO AUCHUILIMHE (MOAYJII0)




[lo mucuunnuHe (MOIYJIIO) IPEIYCMOTPEHBI CIEAYIOLIME BUIbl KOHTPOJISI KadyecTBa
OCBOCHHUS:
® TEKYIIMH KOHTPOJb YCIIEBAEMOCTH;
® [IPOMEKYTOYHAs aTTeCTalMs 00Y4arOIUXCsl 10 JUCLUIIIIMHE (MOAYIIIO).
3.1. OueHouHble MaTepHajbl /UIS1 NPOBEAeHUs TeKYIleil aTrecTalMd MO JUCHUIUIMHE

(MoayJ110)
Ne | KonTtposampyemsbie TeMbl (pa3/iesibl) HaumeHoBaHHe OLIECHOYHOTIO CPEACTBA
n/n

1. | OcHOBHBIC MOHATHA W OOIIME MOJIOXKCHUS MeXaHn4eckoil u | KonTpompHas pabora
MEXaHOXMMHUYECKOH aKTHBAaIlMM TBEPIbIX Tel. MeToasl
HCCIIeIOBAaHUS] aKTUBUPOBAHHBIX MUHEPAJIOB

2. | IlpumeHeHre MEXaHMYECKOM akTuBaiuu B mporeccax | KonTpompHas pabora
Pa3IOKECHUST MUHEPAJIOB ¥ BBIIICIAUYUBAHNS TBEPIOU (hasbl.
MexaHOXMMHYECKHE PEAKIIMY B HEOPraHMUECKUX CUCTEMaxX

3.1.1 TunoBbie KOHTPOJIbHbIE 3aJaHUSI WJIN WHbIe MATEPHAJIbI, HEOOXOAMMBIE VIS OLEHKH
3HAHUI, YMEHHUI, HABBIKOB U (WJIH) ONbITA JAeATEJIbHOCTH B MpoLecce TEKyLero KOHTPOJIA
ycreBaemMocTH
KonTpouabHblii padora
KonrpoJubHas padora Ne 1
1. HazoBHTe OCHOBHBIC I'PYIIITBI IPOIECCOB B TEXHOJIOTHH PEAKUX METAJIOB.
2. OCHOBHBIE OIlEpallii B TEXHOJIOTMYECKUX CXeMaX MepepadOTKH PEAKOMETAIUTBHOTO
CBIPBS.
OmnpenerneHne MOHATHS «Pa3IOKEHUE» MUHEpaa.
OmnpeneneHne TOHATHS «BBIIIEIAYABAHUEY.
Kputepuu orieHku 3pPpeKTUBHOCTH MPOLIECCOB PA3I0KEHUS U BbILIEIaYMBaAHUSI.
HazoBute MeTo1pI MHTEHCU(PHUKAIIUH MTPOLIECCOB BhIIIEIaUNBAHHUS.
O6ocHyliTe TpUMEHEHNE ACKPUITUTAIIUU B TEXHOJIOTUH MepepabOTKU CHOyMeHa
Mogenu akTUBaIuu (CTaTUCTAYECKAs], TUHAMUAYECKAs U JIp.) U pacrpeeiacHus (OIeHKH)
SHEPruH, HAKOIIJICHHON TBEPIbIM TEJIOM IIPU MEXAaHUYECKOI aKTHUBAIIH.
9. CrpyKTypHBIE U3MEHEHHS KPHUCTAJUIMUECKUX TEJI TOJ JEHCTBUEM MEXaHHYECKOMH
aKTUBALIUU.
10. BiusstHue oTHOIIEHHWST Macchl pabouyux Tel K Macce oOpabaTrbiBaeMoro Marepuana,
reoMeTpus paboumx Tel u Apyrue GakTopshl.
11. TlonsTHE HAMOJI ¥ CLIOCOOBI €T0 MPEIOTBPAIICHHUS.
12. Yto Takoe pazmMepbl KPUCTAUIUTOB (00JaCTH KOTEPEHTHOTO paccesiHus)?
13. Yro Takoe MukpoaedopManuy KpUCTALIIMUYECKON CTPYKTYpPbI?
14. Yro noHuMaroT 1oJi peHTIeHOBCKOW amopdu3arueii BemecTpa?
15. HazoBuTe OCHOBHBIE THUIIBI MEIBHUI] U JPYroro H3MEIbUUTEIBHOTO 000pyHOBaHUA,
MCIOJIb3YeMOT0 JIJIsl MEXaHUYECKOW aKTUBALIMM MUHEPAIBHOTO ChIPhS PEIKUX METAJIOB?
16. Moenn MeXxaHU4eCKOU aKTHBALMH.
17. Ponb pOCCHICKMX YYEHBIX B Pa3BUTHUU TEOPETUYECKUX M TPUKIAIHBIX AaCIEKTOB
MEXaHUYECKOM aKTHUBAIUU
18. ®azoBbIe mepexo/Ibl B TBEPABIX TeNaX MO ISHCTBHEM MeXaHUYeCcKo akTuBauu. Dpdext
X»aBajnia.
19. Bpemsi KU3HU «aKTUBHOTO» COCTOSIHHSI B MUHEpAJlaX PeIKMX METAIJIOB.
20. [ledexrooOpa3oBaHue MPH MEXaHUUECKOM aKTHBAIUH.
21. CBoiicTBa MEXaHUYECKH aKTUBUPOBAHHBIX TBEP/IBIX TEI.
22. MeTtoapl UCCIIEIOBaHMS aKTUBHPOBAHHBIX MHHEPAJIOB.
23. TBeprodaszHble MPOLECCHI.
24. OCHOBHBIE OIEpali B TEXHOJOTUYECKUX CXeMaX MepepaboTKU PeAKOMETAIUTHHOTO
CBIPBSI.
KonTpoabHnas pabora Ne 2
1. Kak BIusitoT pexXuMBI «CyXoTo» u3Menbdenus B LIIIM muxTel IMPKOHOBOTO KOHIIEHTpaTa

©NO U AW



¢ KapOOHATOM KaJIbLUs HAa CTETICHb PA3NIOKEHHSI IUPKOHA IPH CIICKAHHH.

2. Kak BIMAIOT peXUMBI «MOKporo» wusmenbueHuss B L[I[IM mmxTsl HUPKOHOBOTO

KOHIICHTpaTa ¢ KapOOHATOM KaJIbIMsl HA CTENICHb Pa3JIOKEHUS IUPKOHA IIPU CIIEKAHUU.

3. Kakoe BimsiHME OKa3bIBaeT NpeABAPUTEIbHAs MEXaHWYECKas aKTUBAIUS IIMPKOHOBOTO
KOHIICHTpATa Ha Pa3JIo’KEHHE €ro CIIeKaHuEM ¢ TeKCaTOPOCUIMKATOM KaJusl.

Tume! akTuBaTOopoB Ha npumepe DU-2, AI'O-2.

Kak tun axtuBatopa (OU-2, AI'O-2) BiusieT Ha CTpYKTypHbIE U3BMEHEHUs OajieienTa u
€r0 PeaKIMOHHYIO CIIOCOOHOCTH MPH CYIb(haTH3AIHH.

6. [lpumeHneHnme  MeXaHMYECKOH  aKTHBalMM B  TPOLECCax  BBIICIAYMBAHUS
PEIKOMETAIUILHOTO CBHIPBSI.

Kpurepun orieHKH 3PEKTUBHOCTH MPOIECCOB PA3I0KEHUS U BHIIIEITAYNBAHNS.

8. BmmsHme crmoco6a paspymeHus Ha (U3NKO-XUMHUYECKOE COCTOSHHE KPHUCTAILTHYECKHX
BEIIECTB C ONM3KMMHU BEIWYMHAMHU YAETHHOW MOBEPXHOCTH TPH H3MEIHUYCHUH B
ammaparax pa3JInYHbIX THIIOB (Ha IpUMepe KBapIeBOTO MECKa).

9. BnusHHEe MEXaHMYECKOW aKTHBAIMK HAa PEAKIMOHHYIO CIIOCOOHOCTH IO OTHOIIEHHUIO K
MUHEPAITBHBIM KUCJIOTaM IMPKOHOCHWJIMKATOB C Pa3HbIM THIIOM KPHUCTAJUTHYECKOM
CTPYKTYPHI.

10. BiusiHMe THTa ammapara Ha KPUCTAJUIMIECKYIO CTPYKTYpY Oeprilia U ero peakIMOHHYIO
CIOCOOHOCTH MO OTHOIIEHUIO K CEPHON KHUCIIOTE.

11. Bnusinue MexaHMYeCKON aKTHBAIMK Ha PEAKIIMOHHYIO CIOCOOHOCTh CIOMCTHIX CUIIUKATOB
IpH CcynbhaTu3anmm.

12. TlpumeHeHne TEPMUYECKOTO aKTUBUPOBAHHS B TEXHOJIOTHH TIEpepadOTKN Oepriia.

13. BiusiHue ycioBHi MEXaHHYECKON aKTUBAIIMU Ha KPUCTAILTUYECKYIO CTPYKTYpPY Oeprinia.

14. BnusitHue yclIoBUI MEXaHWYECKOW aKTHUBAIMHM M PEAKIIMOHHYIO CIIOCOOHOCTh Oepuiuia 1o
OTHOIIEHHUIO K CEPHOM KHUCIIOTE.

15. BiusHue Tuna ammapaTa Ha KpUCTAUTMYECKYIO CTPYKTYPY BOJb()PaMUTO-IIEETUTOBBIX
KOHLIEHTPATOB Ha UX PEAKIMOHHYIO CIOCOOHOCTh IO OTHOILIEHHUIO K CEPHON KHUCIIOTE MPU
aBTOKJIABHO-COJIOBOM BbIIIeIaYBaAHUH.

16. Biusstaue yciaoBUM MEXaHMYECKOW aKTHBAllUM Ha KPHUCTALIMYECKYIO CTPYKTYPY
BOJIb(PAMUTO-IIEEIUTOBBIX KOHIICHTPATOB HAa HX PEAKUHOHHYIO CIIOCOOHOCTH II0
OTHOIICHMIO K CEPHOM KHCIOTE MIPHU aBTOKJIABHO-COJA0BOM BBIILIEIAYUBAHUH.

17. Bnusinue Tuna amnmapaTa ¥ YCJIOBHM MEXaHMYECKOW aKTHBALlMM HAa KPUCTALTMYECKYIO
CTPYKTYpPY BOJIb()PaAMHUTO-IIEETUTOBBIX KOHIIEHTPATOB.

18. Bnusinue Ttuma anmapaTa W YCIOBUNM MEXaHMYECKOW AaKTHUBAIMM Ha PEaKUHOHHYIO
CIOCOOHOCTh BOJIB()PAMHUTO-IIEETUTOBBIX KOHIIEHTPATOB IO OTHOLICHUIO K CEpHOM
KHCIIOTE MIPH aBTOKJIABHO-COJOBOM BBIIIEIAYUBAHUH.

3.1.2. MeTtoguueckue MaTepuajbl, ompeae/solMe MpPoUeIypPbl OLEHUBAHHUSA 3HAHMIA,
yYMeHHii, HABBIKOB U (MJIH) ONBITA /IeSITeJIbHOCTH B X0/I€ TEKYIIero KOHTPOJIsl yCIIeBaeMOCTH
KonTpoabHasi padora

OneHuBaeTcss HE TOJILKO TIyOMHA 3HAHWI TOCTABJICHHBIX BOMPOCOB, HO U yMEHHUE
W3JI0KUTH TUCHMEHHO.

Kpumepuu oyenusanus: nocnenoBaTeIbHOCTb, TOJHOTA, IOTUYHOCTD M3JI0KEHUS, aHAIIN3
Pa3IUYHBIX TOYEK 3PEHHsI, CAMOCTOsITeNIbHOE 00001eHe MaTepuaiia. M3noxeHue marepuaia 6e3
(akTHUECKUX OINOOK.

OneHka «omauuHO» CTaBUTCS B CIydae, KOr/ia COOIOCHbI BCE KPUTEPHH.

OmneHka «xopouioy CTaBUTCS, ecy 0OyJaroluiicst TBEpAO 3HAET MaTepHaj, I'PaMOTHO U
[0 CYLIECTBY H3JaraeT ero, 3HAaeT MpPAaKTUYEeCKylo 0a3y, HO JOMYCKaeT HECYIECTBEHHbIE
MOTPELTHOCTH.

O1eHka «y0oeremeopumenbHoy CTaBUTCS, €CITU 00YyJaIOIINICsS OCBOMII TOJIBKO OCHOBHOM
MaTepHall, HO He 3HAaeT OT/AEIbHBIX JIeTaleil, 0MyCKaeT HETOYHOCTH, HEIOCTaTOYHO MPaBHIIbHBIE
(OopMYNIHPOBKH, HapyIIaeT MOCIEN0BATEIbHOCTh B H3JIOKEHHM MarepHaja, 3aTpyAHSETCs ¢
OTBETaMH, IOKa3bIBa€T OTCYTCTBHE JOJDKHOM CBSI3M MEXJy aHAJIM30M, apryMeHTalued u
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BBIBOJIAMHU.
OneHka «HeyoogremeopumenbHoy CTaBUTCS, €CIM OOyJaroIIMiACS HE OTBEYaeT Ha
IIOCTaBJIEHHBIE BOIIPOCHI.
3.2. OueHOYHbIe MATEPUAJBI /151 NPOBEIEHUS POMEKYTOUHOI aTTecTalluu
3.2.1. Kputepuu o1leHKH pe3y/1bTaTOB 00y4eHHs M0 AUCHUILIMHE (MOAYJII0)

M xana Pe3ysbTaThl
IMoka3aTenn oeHNBaHUS Pe3yJIbTATOB 00y4YeHHSs
OLICHMBAHUSA o0yueHust
OTJIMYHO 3Haer: - oOyyarommuiics TIyOOKO W BCECTOPOHHE YCBOWJI MaTepHall, YBEPEHHO,

JIOTUYHO, TIOCIIEJOBATENBHO U TPAMOTHO €ro U3JIaraeT, Oupasich Ha 3HAHHS
OCHOBHOH U JIOTIOJTHUTEIBHON JINTEPATYPHL,

- Ha OCHOBE CHCTEMHBIX HAy4HBIX 3HAHWH JeNaeT KBaJU(HUIUPOBAHHBIE
BBIBOJIBI M1 00001IEHUsI, CBOOOTHO ONEPUPYET KATETOPUSIMH U TTOHSTHIMHU.
VYmMmeer: - oOydarommuiics yMeeT CcaMOCTOATENFHO W IMPaBWIBHO pelarh yueOHo-
npodeccHoHaNbHBIE  33aJaud WM 3aJaHus, YBEPEHHO, JIOTHUYHO,
TIOCIIE/IOBATENLHO U apI'YMEHTHPOBAHO M3JIaraTh CBOE PEIICHHE, HCIIONIb3YsI
Hay4Hble MTOHSTHS, CChUIAsICh HA HOPMAaTHBHYIO 0a3y.

Brnaneer: - oDydaroluiics BiaJeeT PaliOHAIBHBIMA METOAaMHU (C HCIIOIb30BAHUEM
palMoHaJIBHBIX METOJUK) PEIICHHs] CIOKHBIX NMPOo(ecCHOHATIBHBIX 3ajad,
NPE/ICTABIICHHBIX JEIOBBIMH UTPaMU, KeiicaMH U T.1I.;

IIpu pemieHny NpoAEMOHCTPUPOBAI HABBIKU

- BBIJICJICHUSA TJIaBHOIO,

- CBSI3KOWM TEOPETHYECKHX TMOJIOKEHUH ¢ TPeOOBaHUSIMH PYKOBOISIIHX
JIOKyMEHTOB,

- M3JIO)KEHHS MBICIIEH B JIOTMYECKOM MOCIIEeJOBATEIBHOCTH,

- CaMOCTOSATENILHOrO aHanu3a (akThl, COOBITHI, SBJICHUH, MPOIECCOB B MX
B3aUMOCBA3H U JUAJICKTUYCCKOM PAa3BUTHUM.

XOPOLIO 3HaeT: - oOyJaromuiics TBEpAO YCBOMJI MaTepual, JOCTaTOYHO TPAMOTHO €ro
W3JaraeT, ONUPasCh Ha 3HAHUS OCHOBHOM U JOTIOJIHUTEIILHON JINTEPaTYpHI,
- 3arpynssiercs B (OPMYJIMPOBAHMHM KBadH(DUIMPOBAHHBIX BBIBOJIOB U
0000IIIeHN, omepupyeT KaTeropusMH M TOHSATHAMH, HO HE BCeraa
MPaBUIIBHO UX BEpPUBHLIUPYET.

YwMmeer: - 00yJaromuiics yMeeT CaMOCTOATENIEHO M B OCHOBHOM IPaBMJIBHO peIaTh
y4eOHO-TIpodecCHOHaIbHbIC 3a/la4ud WM 33/IaHHs, YBEPEHHO, JIOTHYHO,
MOCJIEIOBATEIFHO U apryMEHTHPOBAaHO H3JaraTh CBOE pEIICHHE, HE B
MOTHOM Mepe HCIONB3Yysl HaydHBIe MOHSATHA U CCBHUIKA Ha HOPMATHBHYIO
6azy.

Brnaneer: - o0ydJarouiics B ILIEJIOM BIIAJEET PAIlHOHAIHHBIMH METOIAMHU pEIICHHS
CIIOXHBIX TIPO(ECCUOHATIBHBIX 3a/1a4, MPEJCTABICHHBIX ETOBBIMU HIPaMH,
KelicaMu | T.]I.;

IIpu pemennn cMOr MPOAEMOHCTPUPOBATH TOCTATOYHOCTh, HO HE
TITYOMHHOCTH HaBBIKOB,

- BBIICTICHUS TIIABHOTO,

- U3JI0KEHMSI MBICIIEH B JIOTMUECKOM MOCIIEN0BATEIILHOCTH,

- CBS3KH TEOPETHYECKHUX MONOMKEHHH ¢ TpeOOBAHMSAMHU PYKOBOISIIINX
JIOKYMEHTOB,

- CaMOCTOSITENTLHOTO aHasin3a (aKThl, COOBITHA, SIBICHUH, IPOIECCOB B UX
B3aMMOCBSI3U M JTHAJICKTHIECKOM Pa3BUTHH.

YAOBJIETBO- 3HaerT: - o0yJaromuiics OpHEHTHPYETCS B MaTepuaie, OMHAKO 3aTPYJHICTCS B €r0
PUTEJIbHO HM3JI0KEHUH,
- TIOKa3bIBa€T HENOCTATOYHOCTh 3HAHUI OCHOBHOH M JOIOJHUTEIHHOU
JTUTEPATYPHL;

- c1ab0 apTyMEHTHPYET HaydHbIE TTOTOKEHHS;

- MPaKTHYECKH HE CTIOCOOCH CPOPMYITNPOBATH BHIBOIBI M 0000IICHNS;

- YaCTUYHO BJIAJIEET CUCTEMOMN ITOHSATUMN.

YwMmeer: - 00yJaroIuiics B OCHOBHOM YMEET PEUIUTb y4eOHO-TIPOQecCHOHATBHYIO
3a/ady WM 33/1aHHE, HO JIOIMYCKAaeT OMIMOKH, c1abo apryMeHTHpPYeT CBOE
pelIeHne, HeJOCTaTOYHO HCIIONB3YeT HayJYHBIE HMOHSTUS M PYKOBOJSIIUC
JIOKYMEHTBIL.

Brnaneer: - oOywaromiicsi BiazeeT HEKOTOPHIMH pPalMOHAJIBHBIMH METOAaMHU
PpeIIeHus CIIOXKHBIX PO eCCHOHATBHBIX 33144, IPEICTABICHHBIX JETOBBIMU
WTpaMH, KeHcaMu U T.1.;




IIpu pemenny mpoaeMOHCTPUPOBAI HEJOCTATOYHOCTh HABBIKOB

- BBIJICJICHUS TJIaBHOTO,

- U3JIOKEHUS MBICIIEH B JIOTMYECKOM ITOCIIEA0BATEIHHOCTH,

- CBS3KH TCOPETHUYCCKUX TONOKECHUH ¢ TPeOOBAHUAMHU PYKOBOISAIINX
JIOKYMEHTOB,

- CaMOCTOSATENILHOTO aHaiu3a (akThl, COOBITUH, SBICHUMN, MPOIECCOB B MX
B3aUMOCBS3H U TMATEKTHYECKOM Pa3BUTHH.

HEYIOBJIETBO- 3Haer: - 00yUaroNIMiiCcsa He YCBOMII 3HAYUTEIILHON YaCTH MaTepUaa;
PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAyYHbIE IIOJI0KEHUS;

- He (GOpPMYIUPYET KBATU(UIIMPOBAHHBIX BEIBOJIOB ¥ 00OOOIICHU;
- HE BJaJIeeT CUCTEMOH MOHITHH.

VYmeer: oOydJaromuiicss He IMoka3ajl yMEHHE pelaTh y4eOHO-IPO(EeCCHOHATBHYIO
3a1ady WK 33/iaHue.
Brnaneer: HE BBITIOJIHEHBI TPEOOBAHUS, MPEABSIBISIEMbIC K HABBIKAM, OICHHUBAEMbIM

«KYAOBJICTBOPUTCIILHOY.

3.2.2. KOHTpOJILHbIe 3aJaHusA /UM UHbIE MaTepHaJIbl 1Jisl MMPOBCACHUSA l'lpOMe)KyTO‘IHOﬁ
arrecranmu
Chucokx BOIIPOCOB VIl YCTHBIX OTBE€TOB (BapHaHTbl TeCTa)

1.
2.

o ok

©

10.
11.

12.
13.

14.
15.

16.

17.

18.

19.

20.

CriocoObl MEXaHMYECKOH aKTUBALMU TBEPABIX Teld. OTINYME OT U3METbUYCHHUSL.

Uto noapazymeBaeTcs o1 TEpPMUHAME «TPY00e», «CPEeIHEE», KTOHKOE» U «CBEPXTOHKOE)
U3MeNIbYeHHE.

Brnusiane xapakrepa (pexuma) BO3ACHCTBHS pabOUYMX TN — UCTUPAIONIUHN, BHXPEBOM,
yAapHBINA U T.J. (TUIA anmapaTa-u3MeIbuUTelNs) Ha PEaKIIMOHHYIO CIIOCOOHOCTh TBEPBIX
TeNl.

OTnuue NOHATUN «MEXaHUYEeCKasi aKTUBALUA» U «MEXaHOXUMHUYECKas! aKTUBALUS.
Oddext XsnBanna.

Mogenu akTUBaIuu (CTaTUCTAYECKAs], TUHAMUAYECKAs U JIp.) U pacrpeesieHus (OIEHKH )
SHEPruH, HAKOIIJICHHON TBEPIBIM TEJIOM IIPU MEXaHUYECKOM aKTUBAIUH.

CTpyKkTypHble M3MEHEHHS KpUCTANIMYECKUX TeNl TMOJ JCHCTBHEM MEXaHHYECKON
aKTUBALIUU.

XuMHYecKas CBS3b B KPUCTAUNIMYECKUX TBEP/bIX TENaX.

Pa3mepsr  kpuctamiuroB (007acTH KOTEPEHTHOTO paccesHus, OJIOKH MO3aUKH),
MUKpoAe(popMaliy KPUCTAIINYECKON PEeLIETKH.

«Cyxoe» U «MOKpOe» U3MeNIbUeHUE.

Bnusinue oTHomeHuss macchl pabouuMx Tel K Macce oOpabaTbiBaeMOro Marepuara;
reoMeTpHs pabo4mx Tell U Apyrue GakTopsl.

[TonsiTHE HAMOJ U CIOCOOBI €T0 MPEAOTBPAILICHUSI.

KoHcTpykTHBHBIE 0COOCHHOCTH U MPUHIIMIT JEHCTBUS U3MENBYUTEILHOTO 000pyI0BaHUS.
MeTo bl HcceI0BaHUSI aKTUBUPOBAHHBIX MUHEPAJIOB.

[Ipsimbie METO/IbI WCCIICIOBAHMUS AKTUBHUPOBAHHBIX TBEPAbIX BEIIECTB
(kanopumerpuueckue usmepenus, PDOA, JTA, OIIP, HK-, wmeccOayspoBckas
CHEKTPOCKOMUS U JIp.).

KocBeHHble MeTOIBI HCCNEAOBAHUSA AKTUBUPOBAHHBIX TBEPABIX BEIIECTB (KHHETHKA
B3aMMOJICICTBUS UCXOJHBIX U aKTUBUPOBAHHBIX IPHU PA3JIMUHBIX PEKUMAX MEXaHUYECKOU
00pabOTKM TBEPBIX TEJ C peareHTaMu).

BnusiHue pexxuMoB «CyXoro» M «MOKpPOT0» W3MeJbueHHs! (aKTHBALMU) B LEHTPOOESIKHOM
wianetapHoid MenpHHUIE (L[IIM) mUXTHI HUPKOHOBOTO KOHIIEHTpaTa C KapOOHATOM
KaJIbLIMS HA CTENEHb PA3JI0KEHUS IUPKOHA IIPU CIIEKaHUU.

BnusiHue npeaBapuTENbHOW MEXaHWYECKOW aKTHUBALIMM LUPKOHOBOTO KOHIIEHTpATa Ha
pas3lioKeHue ero CreKaHueM C rekcaTOpoOCHIIMKATOM Kalus.

[IpuMeHeHre MEXaHNYEeCKOM aKTUBAIMH B TIpolieccax CyIb(paTu3aluu peIKOMEeTaNIbHOTO
CBIPBSI.

Bnusiaue tuna aktuBatopa (O1-2, AI'O-2) Ha cTpyKTypHbIe U3MEHEHHs 0a1IeNIeuTa 1 ero
PEaKIMOHHYIO CIIOCOOHOCTH MPH CYIb(paTH3alHH.



21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

35.

36.

37.
38.
39.
40.

41.
42.

43.
44,
45.
46.
47.

48.

BnusiHue ycnoBuil MexaHWYECKOM akTHMBaUUMM B aktuBarope OV-2 Ha mnoBbllIeHUE
PEaKIMOHHON CIIOCOOHOCTH TaHTAlIO0-HHOOATOB (IMUPOXJIOP, TAHTAIUT, KOJIYMOWT,
BOJDKHHHUT) B TIPOIIECCE UX CYIb(aTU3ALNN.

Brnusinue MexaHM4ecKkoi aKTHBAIUS Ha PeaKIIMOHHYIO CIIOCOOHOCTh CIIOMCTHIX CHITMKATOB
(Ha mpuMepe JeMHUI0NNTA) PU CYIb(haTu3ammm.

[Ipumenenne  MexXaHUYECKOM aKTHBAIllUl B mpoleccax  BBIIETAYMBAHUSA
PEIKOMETAJUIBHOTO CHIPBSL.

BrusiHue MexaHWYecKoW aKTHUBAllMU HA PEAKIIMOHHYIO CIIOCOOHOCTH MO OTHOIICHHIO K
MHUHEPAJbHBIM KHUCJIOTaM IHUPKOHOCHUIMKATOB C Pa3HbIM THUIIOM KPUCTAJUIMUYECKOU
CTPYKTYpHI (Ha IPUMEPE OCTPOBHOTO CHUIIMKATA IIMPKOHA M CIOUCTOTO IMPKOHOCUIIMKATA
IBIIUATHUTA).

BnusHue Tuma anmapata M yCJIOBUM MEXAHWYECKOW aKTHMBALMM HAa KPUCTAUIUMYECKYIO
CTPYKTYpY OepHiIjia M €r0 PEaKIMOHHYIO CIIOCOOHOCTH 10 OTHOIIEHUIO K CEPHOM KUCTIOTE.
BnusHue Tuma anmapata M yCJIOBUM MEXAHWYECKOW aKTHUBALMM HAa KPUCTAUIMYECKYIO
CTPYKTYPY BOJIb()PAMHUTO-IIIEETUTOBBIX KOHIIEHTPATOB HAa X PEAKIIMOHHYIO CITIOCOOHOCTH
10 OTHOIIEHHUIO K CEPHON KUCIIOTE MPU aBTOKJIABHO-COJJOBOM BBIIIETIAYMBAHUH.
ConpBOMETAUTYpPTrUYECKUE BapUaHTHI nepepadoTKu MEXaHOAKTHBHPOBAHHOTO
PEIKOMETaUTHHOTO MUHEPAIBHOTO U TEXHOTEHHOTO CHIPhsSI (9BINAJIUT).
ConpBOMeTALTYprUUECKIE BapUaHThI nepepaboTKn MEXaHOAKTUBUPOBAHHOTO
PEAKOMETAJUIBHOTO MUHEPAIbHOTO U TEXHOTEHHOTO ChIPbsI (KOJTYMOMUT).
ConpBoOMeTALTYprUYECKIE BapUaHTHI nepepaboTKn MEXaHOAKTUBUPOBAHHOTO
PEIKOMETaUIHhHOTO ~ MHUHEPAIBHOTO M TEXHOTE€HHOTO  ChIpbs  (OTpaboTaHHBIE
KaTaanu3aTophl).

MexaHOXUMHYECKHE METO bl MepepaboTKH PEAKOMETAILHOTO ChIphs (M3BieueHue P30
n3 6acTHe3uTa)

MexaHOXUMHUYECKHE METOJbl MepepaboTKU PEeIKOMETANIBHOTO ChIpbsl (M3BJIEUCHUE
BoJIb(hpaMa U3 MEXaHOXUMHUYECKH MOAU(PHUITMPOBAHHOTO BOJIb(PpaMuTa).
MexaHOXUMHUYECKHE METOJAbl MepepaboTKU PEIKOMETaUIbHOTO ChIPbs; W3BJICUCHUE
KOMITOHEHTOB UTTPUI-aTIOMUHUEBOTO I'PaHaTa U3 OTXOJI0B IIPOU3BOJICTBA)
MexaHOXMMHYECKUI CUHTE3 COEMHEHUIN PEIKUX METaJUIOB.

Comnocrapnenue ycaoBuil 00pabOTKH YTOPHOTO MUHEPAILHOTO ChIPbs B OTEYECTBEHHBIX U
3apy0eKHBIX aKTUBATOpax.

JleexThl KpUCTAIUIMUECKON CTPYKTYPhI B OKCHIAX, BOSHUKAIOUIUE MPU MEXaHUYECKOU
aKTUBALlMU B alIapaTax-aKTUBaToOpax 0e3 OTBOJA TeIia B IMpoliecce MeXaHOOOpabOTKU
(ua nmpumepe DU-2).

JleekThl KpUCTAIUITMUECKON CTPYKTYPhl B OKCHIAX, BOSHUKAIOLIUE MPU MEXaHUYECKOU
aKTHBAIMH B alapaTax-akTHBaTOpax ¢ OTBOJOM Teruia (Ha mpumepe AI'O-2).
WNnentuduxaiys n3MeHEHUs! CTPYKTYPbI TBEP/IbIX BEIIECTB HA KOHKPETHBIX IpUMepax.
Moenn MmexaHn4uecKko aKTHBaIUH.

Kuneruka npoiieccoB B3auMOI€HCTBUSI HICXOAHBIX U AKTUBUPOBAHHBIX TBEPJIbIX TEJ.
KoncrpykTuBHbIE OCOOCHHOCTH  Hamboyiee  pacmpoCTpaHEHHBIX  amNlapaToB-
U3MEIIbUYUTEIICH.

DHepreTU4YecKuil MpUHIUT KIaccu(DUKAIUY allapaToB-U3MeIbYUTeNeH.

Ponp poccuilckuX ydeHBIX B pa3BUTUM TEOPETUUYECKUX M MPHUKIATHBIX ACIEKTOB
MEXaHUYECKON aKTHBAIUU.

TBepnodazHsie mpoiecch

Mertoapl U3ydeHus: CTPYKTYPbl AKTUBUPOBAHHOTO TBEPAOTO Tea.

Bpemst )k13HU «aKTUBHOT0» COCTOSIHHS B MUHEpaJIax peKUX METaJUIOB.

Kputepun onieHku 3pPeKTHBHOCTH MPOLIECCOB PA3TIOKEHUS U BBIIIEIIAYNBAHIS
OcHOBHBIEC OMEpalil B TEXHOJOTHMUECKUX CXeMaxX MepepadOTKH pPEeIKOMETAIITBHOTO
CBIPbSL.

PentrenoBckas amopdu3aius BemecTsa.



49. Toueunble 1eQEKThl KPUCTAIUTMYECKONU CTPYKTYPHI.
3.2.3. MeTtoanyeckue MaTepHajbl, ONpelesiiOIIHe MPOUEAYPbl OLEHMBAHMSA 3HAHWIA,
YMeHHUii, HABBIKOB B X0/le IPOMEKYTOYHOH aTTecTaluu
IIpouenypa oueHnBaHus 3HAHUI (TecT)

[IpepyiaraeMoe KOIMYECTBO 3aJaHUI 20

[ocnenoBaTelbHOCTH BHIOOPKHU OnpezeneHa 1o pasaenam

Kpurepun onieHkn - IPaBWJIBHBIHA OTBET Ha BOIPOC

«5» ecnu paBUIbHO BINONHEHO 90-100% TecToBBIX 3agaHui

«4» ecin MPaBWIBHO BBIMOIHEHO 70-89% TecTOBBIX 3aJaHUI

«3» ecnu MIPaBUIBHO BBINONHEHO 50-69% TecTOBBIX 3aaHuil
IIpouenypa oneHuBaHus 3HAHMII (YCTHBIN OTBeT)

[Ipenen AnUTENBHOCTH 10 MuHyT

[IpeqyiaraeMoe KOIMUECTBO 3aJaHUN 2 Bompoca

IMocnenoBateabHOCTH BEIOOPKH BompocoB u3 | CirydaiiHas
KaKJIOTO pasjena
Kputepun oneHku - TpeOyeMbIil 00beM U CTPYKTYpa

- U3NIOKEHHEe MaTepHraia 6e3 (paKTHIecKuX OmuOoK

- JIOTHKa H3JI0KEHHSI

- UCIIOJIb30BAHNE COOTBETCTBYIOIIEH TEPMHUHONIOT MU

- CTWIb PEYH U KYJIbTypa peiu

- Mo00p MPUMEPOB UX HAYYHOW JIUTEPATYPhI U IPAKTUKH

«5» ecnu TpeOOBaHHUs K OTBETY BBIIIOIHEHBI B IOJHOM 00beMe

«4» ecnu B 1IEJIOM BBITNIONHEHBI TPeOOBaHUS K OTBETY, OJHAKO €CTb
HeOObIINE HETOYHOCTH B M3JI0XKEHHH HEKOTOPBIX BOIPOCOB

«3» ecnu TpeOOBaHHUS BBHINONHEHB! YaCTUYHO — HE BBLIEP)KaH 00beM, ecTh

(l)aKTI/I‘ICCKI/IC OI_HI/IGKI/I, HapyumeHa JIOTUKa H3JI0KCHHU,
HEAOCTATOYHO MCIOJIB3YETCA COOTBETCTBYIOIIAS TEPMUHOJIOI MU

IIpoueaypa oumeHMBaHUsI YMEHMH W HABBIKOB (pellleHHE MPO0JIeMHO-AHAJIUTUHYECKUX M
NMPAKTHYECKUX Y4eOHO-PO(ecCHOHATBLHBIX 32/1a4)

[IpennaraemMoe KOJIM4€ECTBO 3aJaHUIl 1
[MocnenoBaTebHOCTh BHIOOPKHU Crnydaiinas
Kpurepuu oneHku: - BBIJICJICHUE U TIOHUMaHHUE NTPOOIIEMBI

- YMeHHe 000011aTh, COMOCTABMIATH PA3JINYHBIC TOUKH 3PEHUS

- IOJTHOTA MCIOJIb30BAHUSI HCTOUHUKOB

- HaJIN4ue aBTOPCKOM MO3ULIUH

- COOTBETCTBHUE OTBETA IIOCTABIEHHOMY BOIIPOCY

- WCTONB30BaHHE COIMAJIBHOTO OIbiTa, Matepuanos CMU,
CTaTHCTHUYECKUX JAHHBIX

- JIOTUYHOCTb U3JIOKEHUS

- YMEHHe cJieaTh KBaJu(UIIMPOBaHHbBIE BHIBOIBI U 0000IEHHS C
TOYKH 3PEHUSI pELIEHNsI MPO(ECCHOHANBHBIX 33124

- YMEHHE TIPUBECTH IPUMED

- O1IOpa Ha TEOPETHIECKUE MOTOKEHHS

- BJIaJICHUE COOTBETCTBYIOIIEW TEPMHUHOIOTHEN

«5» ecnn TpeOOBaHMsI K OTBETY BBINOJIHEHBI B IIOJTHOM 00beMe

«4» ecnn B IIEJIOM BBITNIOTHEHBI TPEOOBaHMS K OTBETY, OJHAKO €CTh
HEOONbIINE HETOYHOCTH B M3JIOKEHHHM HEKOTOPBIX BOIPOCOB.
3arpynHsieTcs B (POpPMYITMpPOBAaHWH  KBATU(PHUINPOBAHHBIX
BBIBOJIOB M 00OOIIIEHNI

«3» ecnu TpeOOBaHMS BHIIIOTHEHBI YaCTHIHO — MBITAETCS 0OOCHOBATh CBOKO
TOYKY 3pEHHUs, OJHAaKO cilabo apryMeHTHpyeT HaydHbIe
MOJIOKCHNS, TPAKTHYECKH HE CIIOCOOEH  CaMOCTOSITEBHO
chopMynupoBaTh BHIBOABI M O0OOIICHWS, HE BHIWT CBA3b C
poheCCHOHAIBHOH AeATENbHOCTIO

4. Y4eOHO-MeTOIHYECKOE M MaTePHATBLHO-TEXHHYECKOe ofecriedyeHHe AUCHUTIIMHBI
(MoxyJis)
4.1. DneKTpOHHBbIE YUeOHbIe U3aAHUS
1. Kyapeatbix, H. B. ®wusuka meramwioB. Penko3eMenbHbple METAIBl U UX COCTUHEHUS
yuebnoe mocobue s By3oB/ H. B. KympeBarbix, A. C.BoneroB.— Mocksa :
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NznatensctBo FOpaiit, 2022. — 197 ¢. — (Bricmiee o6pazoBanne). — ISBN 978-5-9916-
9977-8. — Texkcr : anekrpouHbIii // ObpazoBatenbHas miardgopma KOpaiit [caiit]. — URL:
https://urait.ru/bcode/492228.

2. Tlonsxos, E. I'. Metamnyprus peko3eMeIbHbIX METAJUIOB : y4eOHOE TocoOue Jist By30B /

E.T.IlonsxoB, A.B.HeuaeB, A.B.CwmupnoB.— 2-¢ wusm., crtep.— Mocksa:
NznatenscrBo FOpaiit, 2023. — 501 c. — (Bricmee o6pa3zoBanue). — ISBN 978-5-534-
12813-0. — Tekcr : anekrponsbiii / OOpa3zoBatenbHas 1iatdgopma FOpaidt [caldT]. —

URL.: https://urait.ru/bcode/518961.
4.2. DiekTpoHHBIE 00pa3oBaTe/bHbIE PeCypChl
1. Dnexrponnas 6uénuoreunas cucrema «5C FOPAMTy Biblio-online.ru (3BC «IOpaiity)
[DnexTponHsIit pecype]. — URL: https://urait.ru/.
2. DnextpoHHO-OmMOMMoTeynass cucrema ZNANIUM [Onektponssiii pecypc]. — URL:
https://znanium.com/.
3. DnekrponHas OubimoTeuHas cucrema «KOHCYIbTaHT CTyIeHTa» [ DIeKTPOHHBIN pecypc].
— URL.: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas osnexktpoHHass OubOnuoTteka [OnekTtpoHHBIA pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snextponnas 6ubnuotexa «KubepJlennnka» [Dnexrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wndopmamnmonnas cucrema «EamHOE OKHO JOCTyma K 0Opa3oBaTelbHBIM pecypcam)
[DnexTponnsIii pecypc]. — URL: http://window.edu.ru/.
7. denepanbHbIi LEHTP HMHPOPMAIMOHHO-00pPA30BATENbHBIX PECYPCOB [DIEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemeHHbIe NpodeccHOHATIbHbIE 0a3bl JAHHBIX U HH(POPMAIMOHHbIE CIIPABOYHbIE
CUCTEMBI

OO6yuatomumMcst  obecriedeH J0CTyn  (yAaJ€HHBIH JIOCTYIN) K HIDKE CICAYIOIUM
COBPEMEHHBIM MpodeCCHOHATBHBIM 0a3aM TaHHBIX U HHPOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAaM:

1. CnoBapum ™ OSHUOMKIONEIWM Ha Akamemuke [OnekTpoHHbli pecype]. — URL:
http://dic.academic.ru.

2. Cucrema nHGOPMAIIMOHHO-TIPABOBOTO obOecnedeHus «I apanT» [DIeKTpoHHBIN pecypc]. —
URL.: http://ivo.garant.ru/.

4.4. KoMIUIEKT JIMIEH3HOHHOTO M CBOOOJAHO PaCHpOCTPaHSeMOro MNPOrpaMMHOIO
olecreyeHusi, B TOM YHcJe 0Te4eCTBEHHOT0 IPOM3BO/ICTBA
1. Jluuen3noHHOE MporpamMMHOE obecrieueHure: onepanuonHas cucrema Microsoft Windows,
nakeT oucHbIX npuiokeHuit Microsoft Office.
2. CB000IHO pacmpocTpaHseMoe MPorpaMMHOE oOecrieueHre: CBOOOTHBIE TAKeThl O(PUCHBIX
npunoxkenuid Apache Open Office, LibreOffice.
3. IlporpammHOe obecreueHHEe OTEYECTBEHHOIO MPOM3BOJCTBA: CIPABOYHO-IIPABOBAs
cucrema «lapant» (DneKTpOHHBIN neproauueckuii cpaBouyHuk «Cucrema APAHTY),
obpazoBatenbHas mnathopma FOPAUT (Dnekrponnas Guémmoreunas cucrema «OBC
FIOPAWT» Biblio-online.ru (3BC «IOpaiit»)), 31eKTpOHHO-OMOIMOTEUHAs CHCTEMa
ZNANIUM, snextponHas 6ubnuoteyHas cuctemMa «KOHCY/IbTaHT CTyJEHTa.
4.5. O6opynoBaHue U TeXHMYECKHUE CPeACTBA 00y4eHu sl

Jnisa peanuzanuy JUCHMUILTAHBL (MOIYJS) HCIONB3YIOTCA YueOHBbIE ayIUTOpUU s
MPOBEJICHUST YUYEOHBIX 3aHSATUH, KOTOpbIE OCHAIIEHB OO0OpYJOBAaHWEM U TEXHUYECKUMU
cpeacTBaMu OOy4eHHUs, U MOMELICHUs Ul CaMOCTOSTENbHOM paboThl 00ydaromuxcs, KOTopble
OCHAII[EHbl KOMITBIOTEPHON TEXHUKOW C BO3MOKHOCTHIO MOJAKIIOUEHHUs K ceTu «MHTepHeT» u
o0ecreyeHbl JIOCTYIIOM B DJJIIEKTPOHHYIO HH(OpMaIMoHHO-00pa3oBatenbHyo cpeny PXTY
uMm. J[.U. MenneneeBa. Jlomyckaetcst 3aMmeHa 000pYAOBaHUSI €T0 BUPTYaTbHBIMU aHAJIOTAMH.

HaumeHoBaHHne y4eOHBIX ayTUTOPHUI 1151 OcHaleHHOCTh Y4eOHBIX Ay AUTOPHUIA JUIsI POBeAeHHsI
NnpoBeaeHus1 y4eOHbIX 3aHATUHH H YueOHBbIX 3aHATHI U NIOMelIeHUH ISl CAaMOCTOSITeILHOM
MOMELIEHUI JJISl CAMOCTOATE/IbHOI pa6oThI 000pyI0BAaHHEM U TEXHHYECKUMH CPEeACTBAMH
padoTbI* o0yueHus

11


https://urait.ru/
https://znanium.com/
https://www.studentlibrary.ru/
http://elibrary.ru/defaultx.asp
http://cyberleninka.ru/
http://window.edu.ru/
http://fcior.edu.ru/

VYueOHble  ayauTOpUu  JUId  TIPOBEJCHMS | YdueOHas ayIuTOpusl YKOMIUIEKTOBaHA CIELHATN3UPOBAHHON
y4eOHBIX 3aHATHH MeOernplo, OTBEYAIOIICH BCEM YCTAHOBJIGHHBIM HOpMaM M
TpeOOBaHUsIM, O0OPYJOBAaHHEM WM TEXHUYECKHMHU CPEICTBAMHU
00y4eHus (MOOMIIBHOE MYIbTUMEANHHOE 000pYyAOBaHNE).
[Tomemenue 171t caMOCTOSITENBEHON padoTHI [lomemenne  OCHAIIEHO  KOMIBIOTEPHOM  TEXHHKOH ¢
BO3MOXKHOCTBIO ~TOAIKIIOYeHUsT K cern «VHTepHeT» u
obecrieyeHneM JOCTyNa B DIIEKTPOHHYIO HH(OPMAalHMOHHO-
obpazoBatenpHyto cpeny PXTY um. J[.W. MenneneeBa u k
3BC.

* Homep KOHKpETHOW ayAWTOpUH YyKa3aH B INpHKa3ze 00 ayAuTOpHOM (OHIE, paclicaHUM y4eOHBIX 3aHITHH U
pacIicaHuy IIPOMEXXYTOYHON aTTeCTalNH.
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