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1. HIEJIN 1 3AJJAYN JTUCHUITJINHBI

1.1. Hean pucuMninHbI

W3YUYeHUs TUCHUIUIMHBI SBIISETCS W3YyUYEHHE OCHOBHBIX 3aKOHOMEPHOCTEH
MPOTEKAHMS MPOIECCOB TUIABKK CILJIAaBOB, 3aJIMBKH, 3alIOJIHCHUHU JIUTCHHBIX (PopM
pacIyiaBoOM, 3aTBEPJECBAHUS U KPUCTALTM3AIMN METAJJIa B OTJIUBKAX

1.2. 3amaun ocBOEHHS TUCIHUILTHHBI

W3YYCHHE TEOPETUYECKUX TIOJOKEHUN MOJYyYEHHUS >KUJIKOTO U TBEPAOTO
COCTOSIHASI METAJUIOB W CIUTABOB, OCBOEHHWE OCHOBHBIX (DH3WYECKHUX TEOPHH,
MO3BOJIAIONIMX ONUCATh SBICHUS B JIMTEHHBIX mpoueccax. (O3HaKOMIIEHUE
CTYJICHTOB C WCTOpUEW pa3BUTHUS XYyJIOXKECTBEHHOTro JUThs. [IpuoOpereHue
HaBBIKOB  pabOTBHl  TMPUTOTOBJICHHUS  CIJIaBa, IOCTAHOBKH  (PU3HMYECKUX
OKCTIepuMEeHTOB.  I[IproOpeTeHne  HABBIKOB  MOJCIHUPOBAHHS  (HU3HUYCCKUX
MIPOIIECCOB.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII
JMuctuminaa «OCHOBBI TCOPUM TUIABKW» OTHOCUTCA K JIUCIUIIIMHAM
BapUAaTHUBHOMN YacTH (AUCIUILIMHA 110 BEIOOPY) Os1oka b1.

3. IIEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHMA 110
JUCHHUITIMHE
[Ipouecc nzyuenus: qucuuIiInHbl «OCHOBBI TEOPHUM TUIABKW» HAIPABJIEH HA
dbopMupOoBaHUE CIIECTYIOMUX KOMIETEHIINN:
IIK-4 - rOTOBHOCTBIO MCIOJIb30BaTh OCHOBHBIC MOHSITHS, 3aKOHBI ¥ MOJICIU
TEePMOJMHAMHUKHN, XUMUYECKOW KMHETUKH, TIEPEHOCA TEIUIA U MACCHI

Pe3yabTaThl 00yueHHs, XapaKTepUu3ywume

Komnerennus
¢pOopMHUPOBAHHOCTH KOMIIETEHIIMH

[1IK-4 3HATh MPUHLHNIIBI TOTYYEHHUS! JINTEMHBIX CILIABOB C
TpeOyeMbIM YPOBHEM MEXaHUYECKUX M JIMTEHHBIX
CBOWCTB; UMETh MPEJICTABICHUE O POTEKAaHUU
TEMI000MEHHBIX MTPOLIECCOB U YCAJ0UYHBIX SIBJICHUM B
cucreMe MeTaui-(hopma; 3HaTh CrocoObl BO3IEHCTBUS HA
nporuecchl GOPMHUPOBAHUS OTIMBOK; TOHUMATh TPUYHUHBI
BO3HUKHOBEHUS 1€(DEKTOB B OTJIMBKAaX MO BUHE METaJlIa U
JTUTEHHOU (POPMBI; 3HATH IPUHITUTIBI ITOCTPOCHHUS
ONTUMAJIbHBIX JINTHUKOBOIIMTAIOIUX CUCTEM,;

YMETh HAXOJUTh BAPUAHT JINTHUKOBOW CHCTEMBI, pEIIATh
TUIIOBbIE MPUKIIAIHBIE 3a7a41, aHAJTU3UPOBATh
busnueckue siBiaeHUS U 3PPEKThI, BIUSIIOUME HA KAYECTBO
JIMTEUHOMN NTPOAYKLINH.

BJaJIeTh MeToJaMU TEOPETUYECKOTO UCCIIETOBAHMUS
IPOIIECCOB, MPOTEKAIMNX B MeTasuie U (hopme. HaBpikamu
MPOBEJICHUS IJIABOK U UCCIICIOBAHUS CTPYKTYPHI U




CBOMCTB METAJUIMYECKUX MU HE METAJNIMYECKUX
MaTCpUaAJIOB

4. O BEM JUCHUIIJIMHBI
OO61ast Tpy10eMKOCTh TUCHUTUTMHBI « OCHOBBI TEOPUH IJIABKU» COCTABIISET

53.e.
Pacnipenenenue Tpy10€MKOCTH JUCUUIUIMHBI 10 BUJAM 3aHITHIA
o4Has popma 00y4eHust
Bcero | Cemectpbl
Buner yaeGHo paboTh
AL YA P 4acoB 5
AyaUTOpPHBIE 3aHATHS (BCEro) 54 54

B TtoMm uucie:

Jlexuun 18 18

JlabopaTtopusbie pabotsl (JIP) 36 36

CamocrosiTesibHast padoTa 90 90
Yacel Ha KOHTPOJIb 36 36
Buapl mpomMeXyTOUHON aTTeCTaINK - SK3aMeH + +
OO6m1ast TPy 10€MKOCTb:

aKaJeMHUYCCKHUE Yachl 180 180
3a4.e. S 5

5. COAEP KAHUE JUCHUIIJIUHBI (MOIYJIA)
5.1 Copep:xanue pa3aejioB JUCHMIUIMHBI W pacrnpeaelieHue
TPYAOEMKOCTH 110 BUIaM 3aHATHI
ouyHasi popma o0yueHust

Ne JIa6. Bcero
HaumenoBanue Tembl Conepxanue pasnena Jlexny CPC ’
/1 3aH. qac
1 |CpoiicTBa u cTpoeHune CTpyKTypa MeTauIn4ecKon )XuIKocTH. Mojenu

METAJINIECKHX PACIUIABOB [XKHIKOTO COCTOSIHUS. AHAIN3 (pa3oBBIX
MpeBpalieHui Ha OCHOBE KJIACTEPHON MOIEITH
KHUIKOCTH. PaciiaB kak peoJorndeckoe Teo.
HenbroToHOBCKHE )XUAKOCTH (Teaa MakcBesia,
Bunrama, 1IBenoBa). [I[puMeHIMOCTD 3aKOHOB
THIIPABIMKU K METAJIUIMIECKUM pacIliaBaM Kak
HBIOTOHOBCKHUM JKHUJIKOCTSIM. 4 6 14 24
CBoliCTBA )KUIKOCTEH: IIIOTHOCTD, BA3KOCTD,
3JIEKTPONPOBOTHOCTh, IABJIICHUE T1apa,
TeroGpu3nIecKue CBOWCTBA, TOBEPXHOCTHOE
HaTsDKeHHe, cMadnBaHue. TemmneparypHas
3aBHCHMOCTD CBOMCTB KHJIKOCTEH. B3anMoCBs3b
JKHJIKOTO ¥ TBEPJOTO COCTOSHUSL.
HacnencTBeHHOCTh pacIuIaBOB.

2 |IIpouecchl NMpUroToBJeHUs |B3anMoneiicTBHe METaIIMUECKUX PACILIaBOB C
JINTeHBIX CILIABOB. razamu (BOJOPOIOM, KUCIOPOZOM, a30TOM,
CJIO’KHBIMH I'a3aMH) U OTHEYIOPHBIMU
MaTepHaIaMH. DK30T€HHbIC U SH/IOT€HHEIE
BKJTIOYEHHS B CIUIaBaX. PacTBOpIMOCTE Ta30B B
KHUIKOM ¥ TBEPJIOM COCTOSIHUH. Brinenenue razon
NP KpUCTAJUIM3alUU paciuiaBa. @opmMupoBaHue 4 6 14 24
ra3oBbIX 1e()eKTOB. AJCOPOIIMOHHBIC METOIbI
paduHMpOBaHUS: POTYBKO ra3aMHu, IILIaKaMH,
(urocamu, HCTOIb30BaHNE aKTUBHBIX (DUIIBTPOB.
YpaBuenue Crokca. HeancopOuuoHHble METOIBI
paduHEPOBAHUS: YIBTPA3BYKOM,
BaKyyMHPOBaHUEM, TaCCHBHBIE (DMIIBTPEL.




Packucnenue pacniasa

I'uapaBanyeckue npoueccobl
B JIMTeiiHOi (hopme.

I'unopocratuka. YpaBHenue Apxumena. [lapagoke
[Mackains. Pacuer naBineHus >KUIKOCTH HA CTCHKH
¢dopmel. Harpyxenne mutelHoi GOpMBL.
W3zorepmuueckas runpoguHaMuka. Pacxon, cpemHsis
CKOPOCTH M 3JIEMEHTHI TIOTIEPETHOT0 CEeUCHHS
NnoToKa. YpaBHeHue bepHynnu nis
YCTaHOBUBIIETOCS ABMKEHHUS KUIAKOCTHU. JlaBeHue
cBOOOJHO CcTpyH Ha TBEepAble CTeHKH. VcTeueHne
KHUIKOCTH U3 HACANOK, MO/l 3aTOIUICHHBIH yPOBEHB.
YpaBHEHHUS IBHKEHHS BSI3KOH KHUAKOCTH
(ypaBrenne Hasbe-Crokca). 'mapaBnmmaeckne
CONPOTHBIICHHS ¥ OTEPH HAIlopa MOTOKA KUAKOTO
MeTaJa.

Heunzorepmuueckas rungpoauHaMuka. Pacuer
MIPOJJOIKUTETBHOCTH 3aMOTHEHUS HOPMBI
MeTaoM. JKuaKoTekydecTb MEeTaIoB U CILIaBOB.
Texnonoruueckue NpoObl Ha )KUAKOTEKY4ECTh U
METOJBI e OLeHKU. CBA3b KHIKOTEKYUECTH C
TIOJIO’KEHUEM CIUIaBOB JBOMHBIX CHCTEM Ha
JMarpaMMax COCTOSTHHS. 3alOHIEMOCThb (GopMbI
JKHUIKAM METAJIIOM.

Texnonoruueckue (HakTOPHI, BIUSIONINE HA
3aMONHIEMOCTh. MeponpusATHs, HalpaBICHHBIE Ha
yIIydIIeHHe 3aMO0THIEMOCTH.

KoncTpynpoBaHue INTHHKOBBIX CHCTEM.
CyXaroImuecs U pacIIupsIIONINecs IUTHUKOBBIC
cucTeMbl. MeTozbl pacyera JIEeMEHTOB JINTHUKOBBIX
cucreM. lllnakoornenenne. MexaHu3M yaepKaHHs
[IJTAKOBBIX YaCTHUI] B INTHUKOBOH CHCTEME.
[penynpexaeHne pa3pspKeHUs B TATHUKOBBIX
CHCTEMaXx.

DopMOBOUHBIE CMECH KaK KOMIIO3HUIIMOHHbIE
MaTtepHaibl. MoJeIn MOPHCTHIX CPes.

Wneanpuplii rpyHT. UKTUBHBIA TPYHT.
Koaddurment nponunnaemoctu. Ypasaenue lapcu,
Jletibenzona. ['a30Bast cpena IMTEHHOH (HOPMBIL.
I'azoBoe naBneHue B TUTEHHON hopme.

I"a3zoBbIe nedexTs B OTIMBKAX. MeponpusTHs 1o
MIPeAYNPEKACHAIO Ta30BbIX 1(PEKTOB B OTIMBKAX.
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Kpucranamnsanuonnsie
npoueccol.

TepmoauHaMIYeCcKne yCIOBHS IpoIecca
KPHCTAUIN3AIMH Kak (a3oBoro nepexona I poxa.
Kpucrannuzamnus meraaios. 'omorenHoe
3apoxJIeHue KpucTamioB. DiyKkTyallnoHHOE
o0Opa3oBaHue EHTPOB KpUcTauh3anuu. Pacuer
pa3mepa u paboTsl 00pa3oBaHus IEHTPOB
Kpuctasumzauuu. Poct kpucramnos. [lapamerpsl
KPHUCTAIUIN3AINH U UX 3aBUCHMOCTb OT
nepeoxnaxaeHus (kpusbie Tammana).
I'ereporennoe 3apoxxaeHue KpucTauioB. [IpuHumn
CTPYKTYPHOT'O COOTBETCTBUSI IPUMEHUTEIBHO K
reTepOreHHbIM LIEHTPaM KPUCTAJUTH3aLHH.

®dopma KpUCTaIIOB.

Kpucrannuzanus criaBoB TBEpAbIX pacTBOPOB.
TemnepaTypHbIil U KOHIICHTPAIMOHHBIN HHTEPBAJIbI
kpuctamm3anui. Kosddumuent pacnpenenenmus.
TeMmn kpucTamm3anum.

Mopenu HepaBHOBECHOH KPHCTAJIIH3AIHN.
JuddysnonHoe nepeoxnaxaeHue. JeHapurHas
JIMKBAIIHUs. KpI/ICTaJ'[J'IPBaLLI/IS[ OBTCKTHYCCKUX
criaBoB. Kpucramnmsanus npyu BHICOKMX CKOPOCTSIX
OXJIXK/IeHUs. AMOp(HBIE CIIaBEI.

VYnpasnenne npoueccoM GpopMHpOBaHHS
KPHCTAIUINIECKOH CTPYKTYPHI CIUIaBOB B OTJIBKAX.
Mopnduipoanue. CycrieH3HOHHAS 3aIHUBKa.
TemnepaTypHO-BpeMeHHast 00paboTKa pacIuiasa.
3anuBKa HauaBIIUM KPHCTAJUIM30BATHCS PacIlIaBOM
(«peoxacT» - mporecc).

[TpumeneHue BUOpaIyy, yIbTpa3ByKa,
OJICKTPOMArHUTHBIX MOJIEH.
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3oHanpHas IUKBAIMA B OTIMBKaxX. MeponpusTus,
HalpaBJICHHBIE HA YMEHBIIEHUE XUMHYIECKOI
HEOJHOPOJHOCTH OTINBOK. Hemeramnueckue
BKJIIOYEHHS B OTJIIMBKAaX M MEPONIPUATHS JUIS UX
MIpeIOTBpAIIEeHUS. [ 'a3bl B INTEHHBIX CIUTaBax U UX
MIOBEJICHUE IIPU KPUCTAIUIN3ALUY.

TenJioBble U YcagodHblie
npoueccobl. 3aTBep)1eBaH1/le
OT/IMBOK.

TemnnoBble npomuecckl Ha FPaHUIAX paszena.
VYpasuenue HotoToHa. YpaBHenue ypoe.
I'pannyHbIE yCIOBHSA TEIIOOOMEHA MEXITY
OTIHNBKOH U popmoil. DopmMupoBaHUE YyCag0UHOTO
3a3opa. Tennonepenaya B 3a3ope. Temnooraaya ot
TIOBEPXHOCTH (POPMEI B OKPYIKAIOILYIO CPEALy.
TeMnepaTyporpoBoIHOCTE (JOPMOBOUHBIX U
CTep)KHEBBIX cMeceil. DopMupoBanne
TEPMUYECKOTO MpHUrapa.

MeTobI HcClIeIOBaHUS TTPOLIECCOB 3aTBEPAEBAHUS
1 OXJIAKICHUS OTJIMBOK. 3aTBEp/IeBaHNE OTIMBOK U3
YHCTHIX, 3BTEKTHUECKUX, IIUPOKO HHTEPBAIBHBIX
crtaBoB. O0acTh 3aTBEpAEBAHNUS U €€ CTPOCHHE.
I'pannna BEUIMBaEMOCTH, NUTaHUS. B3anMOCBsI3b
cTpoeHus 00J1aCTH 3aTBEPCHHS C JINTEHHBEIMI
CBOMCTBaMU. 3aKOH KBaJPaTHOTO KOPHS
(omyIeHus, ICXOIHAs pacyeTHAs CXeMa,
pewenne). Koadounuent 3atsepaeBanus. Buusiaue
KOH(UTYpaIMH OTIMBKY HA KHHETHKY U
MIPOJIODKUTETBHOCTD 3aTBepAeBaHus. [IpuBeqenHas
TommuHa OTIUBKH. COOTHOIIEHHE
MIPOAOJDKUTEIIBHOCTHU 3aTBEPICBAHUSA OTIIUBOK
pa3IMYHON KOHGUTYpauH (TUTUTa, IUIHHID, 1ap)
IIPY paBEHCTBE MX A0CONIOTHBIX U NPUBEIICHHBIX
TOJIMH. IH)XeHepHbIe METO/IBI pacueTa KHHETHKU 1
MIPOJIOIDKUTETBHOCTH 3aTBEPACBAHMSA C yIETOM
BIIMSTHUS TIEpEeTpeBa, TEMIICPaTypHOro HHTEepBaia
KPHUCTAIUIN3AINH, TEITOQU3HIECKIX CBOHCTB
JTUTEHHBIX pOopM. PerynmupoBanue TemmoBbIX
MTPOLIECCOB.

dusnyeckas NpupoJa ycaaku METAIOB U CILIaBOB.
VYcaznka B )KHUAKOM COCTOSIHUH, IPH 3aTBEPICBaHUH,
B TBEpAOM cocTossHMU. OObeMHas U JUHEeHHasS
ycanka. Koaddumments! ycagku. CBoOoaHas U
3aTpyAHEHHas ycaaka oTuBoK. [Ipemycamouanoe
pacmupenue. KpuBble ycanku TUTEHHBIX CIIJIABOB.
YcanouHble paKOBHHBI U yCaJ0dHast HOPUCTOCTD B
oriuBKax. [lutanue u HampaBJIeHHOE
3aTBep/ieBaHKe OTIMBOK. Pacuer riryOuHbI 001acTi
ycao4HOH pakoBUHBI. [IpnOBLIM 1 BX
kiaccudukanys. Beibop Thna npubbuiel 1 MecT Nx
YCTaHOBKM Ha OTJIMBKaX. Buabl ycanounoi
nopuctocTH. PaKkTOpPHI, BIUSIOMNE Ha PA3BUTHE
YCa/I04HO MOPUCTOCTH.

CKJIOHHOCTB K Pa3BUTHIO yCA/I0YHBIX 1e()EKTOB B
CBSI3U C MOJIOXKEHUEM CIIIaBOB IBOMHBIX CHCTEM Ha
JMarpaMMax cocTOsTHHsI. MeponpusTus 1o
MPENYNPEKICHUIO YCAJOYHOH NOPUCTOCTH.
["opsturie TpemuHbI B OTJIMBKaX. [ OpA4eIOMKOCTh U
TPEIMHOYCTOHINBOCTD. D PEKTHBHBIH

HHTEPBaJl KPUCTAIIN3ANN. MeponpusaTus 1mo
MIPeAYIPEKACHAI0 00Pa30BaHHs TOPSIUX TPEIIHH B
OTJIMBKAX.

BuyTpeHHUe HaNpsDKeHUS B OTIUBKaX. BpeMeHHbIe
M OCTaTOYHBIC HATIPSDKEHHS. Y calouHble, (a3oBbie U
TEPMHUUYCCKUEC HAMIPSKCHUA. XOJ'IO)IHI)IC TPCUIUHBI.
KopoGnenne otiuBok. MeponpusThs 1Mo CHIKESHHIO
BHYTPECHHUX Hal'lpfl)l(eHHﬁ B OTJIMBKaXx.
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5.2 Ilepeyennb J1a00OPATOPHBIX PadOT
1. VccnenoBanue ®UJIKOTEKYUYECTH JIMTEHHBIX CILJIABOB
2. UccnenoBanue popMHUpOBaHUS yCaAOUHBIX PAKOBUH B OTJIMBKAX




3. HCCJ’ICI{OB&HI/Ie " OIIPCACJICHUC BCIIMYNHDBI YCAJIK MCTAJIJIOB U CIVIABOB
4, HCCHCI{OB&HI/Ie HaHpH}KeHI/Iﬁ B OTJIMBKax
5. MeTaJIJ'IOFpa(i)I/I‘{GCKOG HCCICO0OBAHUC OTJIIMBOK

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cootBeTrcTBUM ¢ y4YEOHBIM IIJJAHOM OCBOCHHME JUCHUIUIMHBI HE
MpeayCMaTPUBAET BBIMOJHEHHE KYpPCOBOrO MpoeKkTa (paboThl) MM KOHTPOJIbHOM
padoTHL.

7. OUEHOYHBIE MATEPUAJIBI J1JIA ITPOBEAEHUS
IMPOMEKYTOUYHOM ATTECTAIIMU OBYYAIOIIIUXCS IO
JANCIHUIIJINHE

7.1. Onucanne nmokasaresed M KpUTepHeB OLCHUBAHUA KOMIIETCHUMM
HA Pa3JIMYHBbIX 3TANAaX UX GOPMHUPOBAHUSA, ONIUCAHUE KA OLCHUBAHUS

7.1.1 JTan TeKymero KOHTpOoJst

Pe3ynprarel TEKyIIEro KOHTPOJISI 3HAHUW M MEKCECCHOHHOM aTTEeCTalUU
OLICHUBAIOTCA 110 CIEAYIOLIEH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAHY.

Komme-
TEHIHUA

Pe3yabTaThl 00y4eHus,
XapaKTepH3yomue
cpopMupoBaHHOCTH
KOMIETeHIHH

Kpurtepuu
OLlEHMBAHUS

ATTeCcTOBaH

He aTTecroBan

[1K-4

3HATh

- OCHOBHEIE
TEOPETUIECKUE
MOJIOKEHHS U 0Oa30BbIE
MOHSTHUS JINTEHHBIX
MIPOLIECCOB H
TEXHOJIOTHI;

- TEOPETUUECKUE OCHOBBI
TEIUIO(PU3UIECKOTO,
(U3NKO-XIMHUIECKOTO
B3aMMOICHCTBUS
pacmiaBa U GOpPMBI;

- TUAPABINYECKHE U
ra3oJMHaMHYECKHE
3aKOHOMEPHOCTH U
SIBJICHUS, TIPOTEKAIOIIUE C
MOMEHTA MPUTOTOBIICHUS
JKHJIKOTO METajuia 10
OXJIQXKIEHUS TBEPIIOM
3arOTOBKH;

- B3aUMOCBSI3HU
TEXHOJIOTHYECKUX
rnapameTpoB U
noKa3aTejie KauecTBa
JINTOW NPOAYKIMH

TectupoBanue

Otuet o 1abopaTOPHEIM
pabotam

Kontpomnsnas pabora

Brinmonnenue paboT B
CPOK,
IPEelyCMOTPEHHBIN B
pabouunx mporpaMmMax

Hesrinonnenue
paboT B CpoOK,
IIPEelyCMOTPEHHBII
B paboumnx
[porpaMmax

YMETh

- OIIUCHIBATH JINTCHHBIN
MPOIIECC HA OCHOBE
KOMIIJICKCHOTO 3HAHUS U
TIOHUMAaHHUSI TEOPUU

TectupoBanue

Otuet o 1abopaTOPHEIM
pabotam

Konrponsnas pabora

BrimonHenue padboT B
CPOK,
[IPEyCMOTPEHHBIN B
paboumnx mporpaMmax

Heswinonnenue
paboT B CpOK,
IIPEeyCMOTPEHHBIN
B paboumnx
IIpOrpaMMax




KpUCTAJUTU3AIHH,
TEIUIO(PU3NYECKUX,
(U3NKO-XIMUIECKUX U
THIPaBIMYECKUX
TIPOIIECCOB,
MIPOTEKAIOIINX B
TUTEHHON opme

- aHAJIM3UPOBATh
B3aMMOCBSI3H IIPOIECCOB,
MPOTEKAIIUX PU
(hOpMHUPOBAHUY OTJIUBKH,
CBOWCTB MaTepHaioB
JUTEHHBIX (OpPM 1
MeTaJlia ¢ Ka4eCTBOM
JIMTEHON MPOAYKIIH;

- BBITIOJTHATH PacueThl
TIPOIIECCOB U
KOHCTPYKTUBHBIX
3JIEMEHTOB JIUTEHHOU
(bopMBL;

- aHAJIN3UPOBATh
THIPOAMHAMHYCCKUE,
KpHUCTaJUTU3AI[IOHHEIE,
TEIUIOBBIE MPOLIECCHI IPU
MTOMOIIIK TPOTPAMMHBIX
MOAYJEH;

- HCTIOJIB30BaTh
pe3yIBTATHI
MOJICITAPOBAHUS
JTUTEHHBIX TIPOIIECCOB IS
aHaJM3a U KOHTPOJIA
Ka4yecTBa JINThS B
MPaKTUYECKOUN
HWHXXEHEPHOU
JESITeTIBHOCTH TIPU
paspaboTke
TEXHOJIOTHYECKHUX
MIPOIIECCOB JIUTHSI.

Buagers TectupoBanue Brimonsenne pabor B| HeremonneHue

- HaBBIKaMU yripaBlieHus |OTYeT 1o 1abopaTOPHBIM CpOK, paboT B CpoOK,
rpoleccaMu paboram MIPE1yCMOTPEHHBIN B | IPEAYCMOTPEHHBIN
(dopmupoBanus oTMBOK; |KoHTponmsHas padora pabounx mporpamMMax B paboumx

- HaBBIKAMH BBIOOpA U [porpaMmax
000CHOBaHUS
TEXHOJIOTHYECKUX
PEXKUMOB JTUThSI JIJIS
obecrneueHus 3aJaHHOTO
KayecTBa OTJIMBOK.

- METOJIaMH U
METOJIMKAMH pacyera
TEXHOJIOTHYECKUX
MIPOLIECCOB U
KOHCTPYKTHUBHBIX
3JIEMEHTOB JIMTEHHOM

(OpMBEL.

7.1.2 JTan npoMe:KyTOYHOI0 KOHTPOJISI 3HAHUI

Pe3ynprarsl IpOMEKYTOUYHOTO KOHTPOJISA 3HAHUN OLICHUBAIOTCS B 5 CEMECTPE
JUTsl OYHOUM OopMBI O0yUEHHUSI 10 YeThIpEX0aIbHOM CUCTEME:

«OTIUYHON;

«XOPOLIOY;




«YZOBJIETBOPUTEIBHOY;
«HEYI0BJIETBOPUTEIILHON.

Komme-
TEeHIHUA

Pe3yabTaThl 00y4eHus,
XapaKkTepHu3ylomue
c()opMHPOBAHHOCTH
KOMIEeTeHIHH

Kpurepun
OLICHMBaHUA

OTJHn4YHO

Xopomo

Yaosia.

Heynosu.

[1K-4

3HATh

- OCHOBHBIC
TEOpETHIECKHE
MOJIOKEHNS M 0a30BBIE
MMOHSTHUS JTATEHHBIX
MIPOIIECCOB U
TEXHOJIOTUH;

- TEOPETUYECKUE
OCHOBBI
TEeII0(U3UIECKOTO,
(HhU3UKO-XUMHYECKOTO
B3aNMOJICUCTBHUS
pactiaBa U pOpPMEI;

- THAPAaBITUYECKUC U
ra3oguHaMHYECKHE
3aKOHOMEPHOCTH H
SIBJICHHS,
MPOTEKAIOIINE C
MOMCHTAa
HpI/IFOTOBJ'IeHI/I)I
JKHJIKOT'O METajuia Jo
OXJIAXCHUS TBEPAOM
3ar0TOBKH;

- B3aHMOCBS3HU
TEXHOJIOTHYECKUX
mapaMeTpoB U
IoKasarejeil KauecTBa
JUTOM MIPOAYKIIUI

Tect

Brmonaenne
Tecta Ha 90-
100%

Brmonnaenne
Tecta Ha §80-
90%

Bremonaenne
Tecta Ha 70-
80%

B Tecte
menee 70%
TIPaBUIIHHBIX
OTBETOB

yMeTh

- OITUCHIBATH
JUTENHBIN Npollecc Ha
OCHOBE KOMITJIEKCHOTO
3HAHWS U TOHUMAaHHMS
Teopuun
KpUCTAITU3AIUH,
TEIO(U3NYECKUX,
(hU3UKO-XIMHYECKIX
U TUIPABIINICCKAX
MIPOIIECCOB,
MPOTEKAOIIUX B
TUTEHHON Qopme
- aHAJM3UPOBATh
B3aUMOCBSI3U
MIPOILIECCOB,
MPOTEKAIOIIUX TIPU
hopmupoBaHUH
OTJIMBKH, CBOMCTB
MaTepHajoB
JUTEHHBIX (HOpM 1
MeTajjia ¢ KaueCTBOM
JUTEHHON NPOAYKLIMH;
- BBITIOJIHATH PACYETHI
MPOLIECCOB U
KOHCTPYKTHUBHBIX
3JIEMEHTOB JTUTSHHOMN

hopmpr;

Pemenne
CTaHIAPTHBIX
MIPAKTHICCKIX
3a7a4

3agaun
peIIeHBI B
IIOJIHOM
o0beMe U
MOJTyYEHBI
BEpHbBIE
OTBETHI

[Iponemonctp
HMpPOBaH
BEPHBIN X0
pemeHus
BCEX, HO HE
HOJy4eH
BEPHBII OTBET
BO BCEX
3ajavax

[Iponemonctp
HMPOBaH BEPHBIN
XOJ pelIeHus B

OONBIINHCTBE

3a7aq

3agaun He
peuIeHsI




- aHAJIM3UPOBATh
TUIPOAUHAMHUUECKUE,
KpHCTaJIIN3allMOHHEBIE,
TEIUIOBBIE MIPOLECCHI
MPY TOMOIIH
MPOrpaMMHBIX
MOAYJIEH;

- ICIOJb30BaTh
pe3yabTaThl
MOJIETUPOBAHUS
JIMTENHBIX POLECCOB
JUId aHaIu3a U
KOHTPOJISI KauecTBa
JIUThS B IPAKTHUECKON
HMHXEHEPHOU
JESTEIbHOCTH IIPU
pa3paboTke
TEXHOJIOTHYECKUX
MPOLIECCOB JIUTHS.

Bnanets

- HaBBIKAMU
yIpaBJICHUS
mporeccamu
(dhopmupoBaHus
OTJIMBOK;

- HaBBIKAMH BBIOOpA U
000CHOBaHUS
TEXHOJIOTHYECKUX
PEXKUMOB JIUTBS IS
obecrieueHus
3aJaHHOT'O Ka4eCcTBa
OTJIUBOK.

- METOJIAMH U
METOJMKAMHU pacuera
TEXHOJIOTHYECKUX
MIPOLIECCOB U
KOHCTPYKTHBHBIX
3JIEMEHTOB JINTEHHOM

(hOpMBIL.

Pewenune
MIPUKIIAJHBIX
3a/1a4 B
KOHKPETHOU
NIPEAMETHOI
obnactu

3amaun
peIIeHBI B
MOJIHOM
o0beMe U
MOJTYYEHBI
BEpHbBIE
OTBETHI

[Iponemonctp
HUPOBaH
BEPHBIN X0,
pelieHus
BCEX, HO HE
HOJIy4€eH
BEPHBII OTBET
BO BCEX
3aJadax

[Iponemonctp
HPOBaH BEPHBIN
XOJ peleHus B

OOJIBIIMHCTBE

3a1aq

3agaun He
peTIeHBI

OI€CHOYHBIX

7.2 IlpumepHblii  NepeyYeHb cpeacTB  (THNOBBIE
KOHTPOJIbHbIE 32JaHUSI MJIM MHbIE MAaTepHaJbl, HEOOXOAUMBbIE /ISl OLEHKHU
3HAHUI, YMEeHUI, HABBIKOB U (MJIH) ONBITA 1eATEJILHOCTH)

7.2.1 IlpumepHBbIii NepevYeHb 3aJaHUil 11 MOATOTOBKH K TECTHPOBAHUIO

1. Iloxa ctpoeHUEM METATLUTMYECKUX PACILIIABOB IOHUMAKOT:

1. cTpyKTYypy OAMIKHErO MOpsIKa.

2. CTPYKTYpY JJIBHETO MOPSAKA.

3. MEXKaTOMHOE PacCTOSIHUE.

4. MeXaTOMHOE PacCTOSIHUE ¥ KOOPIMHAIMOHHOE YHUCIIO.

2. }KI/II[I(OG COCTOAHUC ABJISICTCA MJIM OTJIMYACTCA.

1. TPOMEKYTOUYHBIM MEKY TBEPABIM U ra3000pa3HbIM COCTOSHUSIMHU.
2. OAU3KUM K Ta3000pa3HOMY COCTOSIHUIO.
3. OJIM3KUM K TBEpAOMY COCTOSIHHIO.



4. 0coObIM COCTOAHHECM, HC ITOXOKUM Ha TBCPAOC U KUJIKOC COCTOSAHUA.

3. bimxHM TOPSIIOK:

1. HEemocpeICTBEHHOE OKPYKEHHE pacCMaTpPUBAcMOT0 aToMa, TiepBast
KOOpJMHAIIMOHHAS cepa, KOIMISCTBO OJIMKANIINX COCETHUX aTOMOB.

2. 6ecTopsII0YHOE PACIIOIOKEHUE aTOMOB B )KHJIKOM METAJIJIE.

3. 3aKOHOMEPHOE PACIIONIOKEHHE aTOMOB BO BCEM 00BbEME KHUIKOTO MeTalljIa.

4. 3aKOHOMEPHOE U OECTIOPSIOYHOE PACTIOTI0KEHUE ATOMOB.

5. HUYEeM HE OTIUYACTCS OT JATBHETO MOPSIKA.

4. JlanpHUN OPSIIOK:

1. xapakTepu3yeT TBEpAOE COCTOSHUE.

2. 3aKOHOMEPHOE PACIIOJIO0KEHUE YACTHUL, BEIXOISAIINX 32 MPEIEIIbI
MEePBOM KOOPAMHAITMOHHOU C(ephl.

2. GecropsI0YHOE PACIIOJIOKEHUE AaTOMOB B KHUJIKOM COCTOSIHUM.

3. 3aKOHOMEPHOE PACIIOJIO0KEHNE AaTOMOB BOBCEM 00BEME KHUIKOTO METalIa.

4. 3aKOHOMEPHOE PACIIOJIO0KEHNE AaTOMOB B MUKPOOObEME KHUIKOTO METalIa.

5. HDI/I TEMIICPATYpPaAX, HC CIUITKOM OTJIHMYAIOIIHNXCSA OT TECMIICPATYP
IIJTaBJICHUA, XU AKAA d)a3a 110 CBOMM CBOMCTBaM M CTPYKTYPE CYIIICCTBCHHO OmKe
K:

1. TBEpABIM TETaMm.

. Tazam.

. TBEPJIbIM T€JIaM U ra3am.
. ’KUJIKOMY COCTOSIHHIO.

. aMOp(HOMY COCTOSIHHIO.

[V~ VS I \S)

6. O0BbeM OOJBIIIMHCTBA METAJUIOB IPH IUIABJICHUU:

1. Bo3zpactaer Ha 3-6%.
2. HE U3MEHSETCS.

3. Bo3pacrtaet Ha 50-60%.
4. Bo3pacraet Ha 100%.

5. ymensbiaercs Ha 3-6%.

7. I11OTHOCTH METAJLJIOB B TBEPAOM U YKUJIKOM COCTOSHUIX:

1. 611M3KHM IPYT K APYTY U3-3a CMEILEHUSI aTOMOB Ha HE OOJIbIINE
paccTosiHusl.

2. pe3KO OTJIMYAIOTCHA.

3. HE OTJIMYAEeTCs U3-3a MAJIOT0 CMEIIEHUsI aTOMOB PHU TUJIABJICHUU;

4. yMEeHbIIAIOTCA CYIIECTBEOHHO U3-3a YBEIMUYEHUS MEKATOMHOTO



pacCTOAHMA B ) KUAKOM COCTOSSHUH,
5. BO3pacCTacT n3-3a COMMKEHUS aTOMOB B KHUIKOM COCTOSHHU.

8. U3 -—3a CMCIICHHUS aTOMOB Ha HC OOJIBIIIHE PacCTOAHUNS IMTPOLCCC IJIaBJICHUA
CYMCCTBCHHO.

1. BIuseT Ha 9HCPIUIO B3&HMOH€ﬁCTBHﬂ MCKAY YaCTHIIaMH B ) XUAKOM U
TBEPAOM COCTOSAHUAX.

2. HE BIMSCT HaA OHCPIUuro BSaHMOI[CfICTBHH MCKIY YaCTUIIaMU B JKUIKOM U
TBEPAOM COCTOSAHUAX.

3. majo BJIMACT, HA YTO YKA3BIBAIOT MAJIbIC BEJIMYMHBI TCIUIOT IIJIABJICHUSA
A HHJI, KOTOPBIC 3HAYUTCIBbHO BBIIIC BCJINMIYWHBI TCIIJIOTHI NCITAPCHUA A H wncm.

9. O 6am30CcTH CTPOCHUA KUJIKHNX N TBCPAbIX MCTAJIJIOB I'OBOPJIT.

1. Manple SHTpONHHM IIaBNIeHUs A S11, KOTOpasi, COTJIACHO MPABUITY
Purapnca, npubnusurensHo pasHa 8,4JIm/(momnb-K).

2. OoJibIlIME BETMYMHBI SHTPOIUH IIaBiIeHust A Siu1, KoTopasi paBHa
88 Im/(momb-K).

3. paBEHCTBO YHTPOIHHU IIaBIEHUS A Stul.

10. Maspie pa3auuus B SOHEPTUSIX B3aUMOJACHCTBHS M MEKAaTOMHBIX
PACCTOSIHUAX BEAYT K TOMY, YTO:

1. xapakTep TEIIOBOrO IBUKEHUS aTOMOB Majlo U3MEHSIETCS MIPU
MJIABJICHUM, O YEM CBHUJICTEIILCTBYET OJIM30CTh 3HAUCHUH TermoemMkoctu Cp
TBEPJIOTO U KUJIKO COCTOSIHHUSI.

2. TEMJIOBOE JIBUKEHHUE aTOMOB CYIIIECTBEHHO YBEINYUBACTCS TIPHU
IJIABJICHUH, O YEM CBHJICTEIILCTBYET OOJIbIIas pa3HUIla 3HAUCHUN TEIJIOEMKOCTH
Cp TBEpIOTO U KUAKOT'O COCTOSHUS.

3. TeroeMKocTh Cp TBEPIIOTO U KUJIKOTO COCTOSHUS OC TaeTcs 0e3
W3MCHCHUM.

11. DnexkTpuyeckoe CONPOTHUBJIEHUE TpPH  IUIABJIEHHH  METAJUIOB
yBeamuuBaeTcs B 1.5-2.0 pa3a. [Ipu >ToOM THI IPOBOAMMOCTH B KUAKUX METAJLIAX:

1. He u3MeHsieTcst U 00yCIIaBIUBAECTCS HATMYHUEM
KOJUUJIEKTUBU3UPOBAHHBIX 3JIEKTPOHOB.

2. U3MEHSETCA U3-3a YBEIINYEHHS KOJIUYECTBA KOJJIEKTUBU3UPOBAHHBIX
AIEKTPOHOB.

3. yMEHBIIAETCS U3-3a YMEHBIIEHUS KOJNYECTBA KOJVIEKTUBU3UPOBAHHBIX
AIIEKTPOHOB.

12. Kak BiMsieT NOBBIIEHNE TEMIEPATYP HA BEAUYMHY SHEPIrUU AKTUBALIUY U
KHHETUYECKOW IHEPTUU KOJICOIIOIINXCSI aTOMOB:

1. He oka3bIBaCT CYHICCTBCHHOTI'O BJIUSAHUA HA BEJIMUUHY SHCPIUU



aKTHUBALMH, T. €. HA BEJIMYNHY SHEPreTHYeCKoro 0apbepa. OgHaKO MOKET
YBEIUYMBATH KWHETUYECKYIO SHEPTHIO aTOMOB, BCJIEACTBHE YEro BO3PACTAET
KOJINYECTBO BAKAHCUOHHBIX Y3JIOB U AUCIOLUUPOBAHHBIX ATOMOB B CTPYKTYpE
OJIMKHEro MOpSIIKA.

2. oKa3bIBas CYIIECTBEHHOE BIMSIHUE KHHETUYECKON YHEPTUU

Ha BETMYMHY PHEPTUU aKTUBAIIMY U KHHETUYECKON SHEPTHH, TIOBIIICHUE
TeMIIepaTypbl MPUBOIUT K MEPEXOTY KHUJIKOTO COCTOSHUS K Ta3000pa3HOMY.

3. He OKa3bIBACT BIIMSHUS HA BETUYMHY SHEPTUU aKTUBAIIUN U KHHETUYECKON
SHEPTUH aTOMOB B KUIKOM COCTOSIHUU.

7.2.2 IllpuMepHbIH NepeYyeHb 3aJaHU VIS peLIeHUs CTAHAAPTHBIX 32124
1. BszkocTh npeacTaBisieT co0oil:

1. BHyTpeHHEE CONPOTUBIIEHUE, OKA3bIBAEMOE B3AUMHOMY MEPEMEILICHUIO
CMEXKHBIX CJIOEB JKHJIKOCTH, IO3TOMY U ONPEACIISITh €€ MOKHO TOJBKO MPHU
JBH>)KCHUU pacIuiaBa.

2. OpH IBUKEHUU MTOTOKA KUJIKOCTH, KOT/Ia CKOPOCTh TCUCHHUS
Pa3IMYHBIX CIOEB NOTOKA HEOAMHAKOBA, B HEM CAMOIIPOU3BOJIBHO IPOUCXOIAT
MIPOIIECCHI, CTPEMSIIUECS BBIPOBHITH CKOPOCTH TEUEHUS CIOEB. DTH MPOLIECCHI
Ha3bIBAIOTCSl BHYTPEHHUM TPEHHEM WU BA3KOCTBIO.

3. COmpoTHUBIEHUE caMOM JeopMaluu >KUAKOCTUA TMPHU PACTSKEHUU WU
CIBUTE.

2.Kak n3meHsieTcs BI3KOCTb MPU YBEJIMYEHUN TEMITEPATYPhI:

1. BSI3KOCTb MUAKAX METAJIOB MOBBIIIAETCS C MOBBIIIEHUEM TEMITEPATYPHI:

y = A-exp (E n/RT), roe A — nocTosiHHas BEJIMUMHA, 3aBUCSIIAs OT TPUPOABI
Metaiuia. E 1) — sHeprus aktuBanuu BsI3Koro redeHus. R — razosas nocrossHHas. T —
abcomoTHas Temreparypa, K.

2. BA3KOCTD JKUJIKUX METAJUIOB CHUKAETCS C MOBBIIIEHUEM TEMIIEPATYPbI
T10 BBIIIICYKa3aHHOH hopMmyIie.

3. BSA3KOCTh HE U3MEHSETCS OT TEMIIEPATYpPHI.

3.KakoBa 3aBHCUMOCTh MEXAY JAMHAMHAYECKOM W KHHEMaTUYECKOU
BSI3KOCTBIO:

1. kuHEMaTHuecKas BSI3KOCTh V MPEICTaBIseT COO0M OTHOIIEHUE L = 1)/ d,
i 1) — AMHAMUYecKas BsI3KOCTh, [1a -¢c (MIla -c). v — kuHeMaTuueckas BI3KOCTb,
M2/c. d — IIOTHOCTB.

2.v=p - d.

3.9 =v/d.

4. Kakast popMyia TeMrepaTypHOi 3aBUCUMOCTH BSI3KOCTH BEpHA:

l.v=A-exp (Ev/RT).n=A2-exp (E1t/RT). Ev=Er-Ed,tne Ed -
SHEPIHUs Pa3phIXJICHUS, 00YCIIOBICHHOE TEMITEPaTyPHBIM U3MEHEHUEM TUIOTHOCTH.



2.v=A-exp (-Ev/RT).n=A2-exp (-Et/RT). En=Ev-Ed.
3.v=A-1-exp (Ev/RT). g = A-12-exp (E t/RT).

5. YeMm oTan4aeTcss MIOTHOCTH OT YACIBHOTI'O BECa:

1. IIIOTHOCTP — 3TO OTHOILIEHUE MACCHI BEIIECTBA K 3aHUMAEMOMY
o0beMy:

d =m/V, rme m — macca, r(xr). V — 00beM, cM3 (M3). d — IIIOTHOCTH, I/ cM3
(xr/ M3).

2. Y ienbHbIi BEC ONPENEIIAETCS KAK OTHOIIEHUE MACChl BEIIECTBA K
3aHUMaeMOMYy 00BbEMY:

v =P/V, tne P - macca, r(xr). y — ynenapHbsiit Bec, cM3/T (M3/kr).. P = mg.

CnenoBatenbHo, ¥ = dg wim P = xmg, rae g — yckopeHue cBOOOTHOTO
naJicHus. K — K03(pQUIMEHT 3aBUCUMOCTH OT BbIOOpA €IMHULL U3MEPEHMUSI.

3. HUYEM HE OTIMYAETCS.

6. Kak wu3mensercs QJICKTPOCOIIPOTUBJICHUC JKHIKOIO MCTAJllIa C
YBCIMYCHUCM TCMIICPATYPhI:

1. Bo3pacraer.

2. YMEHBIIAETCH.

3. HE U3MEHSIETCHA.

7. Kak  BmumAOT nOpuUMeCH W JIETUPYIOIIME  DJIEMEHTBI  HA
AIEKTPOCONPOTHUBIICHUE METAIJIOB B TBEPJIOM U KUJIKOM COCTOSHMSAX:

1. yBenu4auBaeTcsl.

2. YMEHBIIIAETCH.

. HE U3MEHSIETCHI.

. Kakne meToapl onpeneneHust HOBEpXHOCTHOTO HATsKEHUS! Bbl 3HaeTe:
. METOJT OTPBIBAKOIICHCS KATUIH.

. METOJI KallUJUISIPHOTO TIOIHSITHSL.

. METOJl MAKCUMAJIBHOTO JIaBJICHUSI.

W N = O W

4. COBOKYITHOCTh BCEX BBIILIEYKa3aHHBIX METO/IOB.
8. Uto xapakTepu3yeT TEII0TAa IUIABJICHUS M ATOMHAsI TETUIOTA [JIABJICHHUS:

1. TeruioTa MIABJICHUSI ( OTpakaeT IHEPTUIO, HEOOXOTUMYIO ISt
pa3pylIeHus KpUcTauIMueckom pemeTky. Clie1oBaTesibHO, 3aBUCUT OT TEMIIEPATyp
IIJIABJICHHUS] METAJUIOB M cIutaBoB. OHA OTHOCUTCS K eauHuIie Maccol (Jx/T). bomee
MPABWJIBHO TEIUIOTY IJIABJICHUSI OTHECTU HE K €IMHUIIBI MACChI, 4 K OJJUHAKOBOMY
yuciy aToMoB. MHaye roBops, Ha/l0 CpaBHUBATh ATOMHBIE TEIJIOTHI ILJIABJICHHUS,
MPUXOISIIHNECS Ha OJIMH MOJIb MeTallIa, (aTOMHas TerioTa miaBneHus (J>x/Moub)).

2. TemjaoTa IUJIABJICHUWS M aTOMHas TEIJIoTa IUJIABJICHUS MPEACTaBIISIIOT
SHEPIUIO Pa3pyIICHUsS] TBEPAOTO METAJIa U HE 3aBUCST OT TEMIIEPATyphl MIABICHUS



MCTAJIIIOB.
3. Huuem He oTiM4aercs.

9. Uto Takoe TermioTa oOpa3oBaHus KUJIKUX ciiaBoB AH u 4to o3Hauaer +
AH un — AH:

1. TertoTa 0Opa30BaHMUs KHUIAKKX CIUIABOB U3MEPSACTCS TOM SHEPIHEH,
KOTOpasi TIOTJIOIIACTCS WIIH BBIACIISICTCS TIPU B3aMMHOM PAaCTBOPCHHH JBYX WIIH
0oJ1ee KUJIKUX METAJUIOB, B3SATBIX MPH OJIMHAKOBOM TeMITepaType.

[TomosxuTepbHAs SHEPTHS, TIOTJIOIIaeMast CUCTEMOM, TIPUITUCHIBACTCS 3HAKOM
«t+». DHeprus, BBIICIMBIIASACA W3 CHCTEMBI, CYHTACTCS OTPHUIATSIBHONH U
0003Ha4YaETCA 3HAKOM «-».

2. KOJMYECTBO SHEPTUH, IMOTJIOMICHHOE WM BBIICICHHOE MPU 00Pa30BaHUU
CIUTABOB, OTHOCHUTCS K 1 MOJIIO CIIIaBa, HAa3bIBAIOT €TI0 MHTETPAIBHON MOJIIPHOM
TEIJIOTOM CMEIECHUs WM oOpa3oBaHus. [loj0KHTEIbHAS 3HEPTruUs, IMorjanacMas
CHUCTEMOM, MPHUIIHUCHIBACTCS 3HAKOM «-», a SHEPIHs, BBIICIUBINASACSA U3 CHCTEMBI
«».

3. COBOKYITHOCTh BCEX OTBETOB.

7.2.3 IlpumepHbliil epevyeHb 3aJaHU AJIS pelIeHUs NMPUKJIATHBIX 32124

7.2.4 IlpumepHbIA NIepevYeHb BONPOCOB JJIf MOATOTOBKH K 3a4eTy

He npenycMoTpeHo yueOHbBIM IJIaHOM

7.2.5 llpuMmepHBIA NepeyveHb 3aaHU IS pellleHUsl MPUKJIAAHBIX 32124

1. TepMuueckre HaNpsHKEHUS B OTIIMBKAX.

2. MeToibl 60pbOBI C TA30BBIMU BKJIFOUCHUSIMU B OTJIMBKAX.

3. [Ipsimast u oOpaTHas TUKBAIUS B OTJIMBKAX.

4. Pacuet (hopMbI yCcaI0UYHON PaKOBUHBI B IIMUIMHAPUIECKOMN OTIIHUBKE.

5. Hemerannudeckue BKIFOUYECHUS U METOABI OOPHOBI C HUMHU.

6. 'a30BbIC 1e(PEKTHI B OTIIMBKE 110 BUHE METaJlIA.

7. 'a30BbIe ePEeKTHI B OTIMBKAX MO BUHE JIUTEHHON (HOPMBI

8. YpaBuenue @ypre 1715 pacyeTa TerIoo0MeHa B CUCTEME OTIUBKA - (popma.

9. OcHOBHBIE 3aKOHOMEPHOCTH U METOAbl MOAU(DUITUPOBAHUS METAILIOB U
CILJIABOB.

10. KopoGieHue OTAMBOK U METOJIbI OOPHOBI C HUMHU.

11. Ycanounsie nedekThl B OTIUBKAX U METOAbI OOPHOBI ¢ HUMU

12. TToBepxHOCTHBIE CBOMCTBA pacIUIaBOB. Y paBHeHuE Jlammaca.

13. MeTobl pacyeTa riyOuHBI 3aJI€raHusl yCaouHON paKOBUHBI.

14. YcanouHasi mOPUCTOCTh B OTJIMBKaX. MeTo 1kl 00pHOBI C HEl.

15. OcHOBHBIE CTIOCOOBI YIIPABICHUS KPUCTAIUTHYECKON CTPYKTYpPOH
OTJIUBOK.

16. Ilpurap Ha oTauBKax. MeToJibl 60pHOBI C IPUTAPOM.

17. IToBepXHOCTHOE JIETUPOBAHUE U ApMUPOBAHUE OTJIMBOK.

18. 3arpyiHEeHHas ycaJka B OTJIMBKAX.

19. KoH1lleHTpallmoOHHOE NEPEOXITAKACHUE U €r0 BIUSHUE Ha KHHETUKY



3aTBEpICBAHMS.

20

21.
22.

dbopmoii.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

dbopma.

40.

CIIJIaBOB.

41.
42.
43.
44.
45.
46.

OTJIMBOK.

47
48
49
50

. XOJIOIIHBIC TPCIINHBI B OTJIMBKAX.
FOpSIIII/IG TPCIINHLI B OTJIMBKAX.
FpaHI/I‘{HLIG YCJIIOBHA B 3aa49ax TEIJI000MeHa MCIKIY OTJIMBKOU U

["'oMoreHHoO€ 3apoibIlIe00pa3oBaHue.

['ereporeHHoe 3apobpIIIHOOpA30BaHHUE.

3aTpy/IHEeHHas ycaJKa B OTJIMBKaXx.

Pa3sHoBUAHOCTH TPUMEHSAEMBIX TPUOBLIEH.

NuTtencudukaius paboTbl TPUOBLIH.

Monens TermaonpoBoAHOCTH GOPMOBOYHBIX cMecei [lynbHeBa.
I"azonponunnaemMocTts 3epHUCTBIX cpen o Kozenu-Kapmany.
Mexannueckue cBoCTBa (POPMOBOYHBIX CMECEH.
[IpenoTBpaieHre 06pa3oBaHus y>KUMUH.

TepMmuueckue HanpsHKEHUs B OTJIMBKAX.

MeTtop1 60pBOBI C Ta30BBIMHU BKIOYEHHUSIMU B OTJIMBKAX.

[Ipsimast 1 0OpaTHas JIMKBAIMUS B OTIMBKAX.

Pacuet popmbl ycagouHOM pakOBUHBI B HUIMHIPUUECKON OTIUBKE.
Hemerannnueckue BKIIOUEHUS U METObI OOPHOBI C HUMHU.
["a3oBble 1eEeKTH B OTIUBKE 10 BUHE METaIa.

["a30BbIe 1e(DEKTHI B OTIMBKAX MO BUHE JINTEUHON (hOPMBI
VYpaBuenue @ypbe 715 pacyeTa TEII000MeHa B CUCTEME OTJIMBKA -

OcCHOBHBIE 3aKOHOMCPHOCTHU U MCTOAbI MOI[I/ICI)I/ILII/IpOBaHI/IH MCTAJIJIOB 1

KopoOsenue oTauBoOK U METOJIbl O0PHOBI C HUMHU.

Ycanounslie neeKThl B OTIMBKAX U METO/bl OOPHOBI C HUMU
[ToBepxHOCTHBIE CBOMCTBA pacIuiaBoB. Y paBHeHUE Jlamaca.
Mertonpl pacuera riTyOUHBI 3aJIeTaHus YCaJOYHON PAKOBUHBI.
VYcanouHast MOPUCTOCTh B OTJIIMBKaX. MeTo1bl 00pbObI ¢ HEH.
OcHOBHBIE CTIOCOOBI YIPABIICHUS KPUCTAIUTMYECKON CTPYKTYpOi

. [Ipurap Ha otnuBkax. MeTosibl 60pHOBI C TPUTAPOM.

. [ToBepXHOCTHOE JIETUPOBAHKUE U APMUPOBAHHUE OTIUBOK.

. 3aTpyAHEHHAs yCaJlKa B OTJIUBKaX.

. KoH1ieHTpanmonHoe nmepeoxiak/IeHue U €ro BIUSIHAC Ha KHHCTHKY

3aTBEpCBaHMUS.

51
52
53
dhopmoii.
54
55
56
57

. XOJIOIHbIE TPEUIUHBI B OTJINBKAX.
. 'opsiune TpemuHbl B OTIIMBKAX.
. I'paHnuHbIe yclIOBUS B 33/1a4ax TEIJIOOOMEHa MEKIY OTIUBKOU U

. 'oMorenHoe 3apoapliiieo0Opa3oBaHue.

. 'eTeporenHoe 3apoabIIIHOOpa30BaHHE.

. 3aTpyJIHEHHas ycaJKa B OTJIMBKaXx.

. PazHOBUIHOCTH TTPUMEHSIEMBIX TTPUOBLICH.



58. Unrencudukanus paboTsl IpUOBLIH.

59. Mopenb TenmIonpoBOIHOCTH (HOPMOBOYHBIX cMeceit JlyapHeRa.

60. I"'azonponuiiaeMmocTs 3epHUCTBIX cpen o Kozenu-Kapmany.

61. Mexanuueckue cBOMCTBa (HOPMOBOYHBIX CMECEH.

62. IIpenoTBpaiienre 00Opa3oBaHus y>KUMHH.

7.2.6. MeToauKa  BBICTABJEHHUS  OLEHKH TIPA  NPOBEACHUU
MPOMEKYTOUYHOM aTTeCTAUN

DK3amer nposoOUMCcs N0 mecm-ounemam, Kaxicowvlli U3 KOMopwvLx COOepIHCUM
10 6onpocos u 3aoauy. Kadxcowiii npasuivHulli omeem HA BONPOC 6 mecme
oyenusaemcs 1 odaniom, sadaua oyenusaemcs 6 10 6annos (5 6annos eepuoe
pewienue u 5 6annos sa eepHviti omeen). Maxcumanvroe Koauuecmeo HaOPAHHbLIX
oannos — 20.

1. Oyenka «HeyooenemeopumenvHo» cmasumcs 6 ciyiae, eCiu CmyOeHm
Habpan menee 6 6ALN08.

2. Oyenxa «YooenemseopumenbHoy cmasumcs 6 ciyuae, eciu CMyOeHm
Habpan om 6 0o 10 b6annos

3. Oyenka «Xopowoy cmasumcs 6 ciyuae, eciu cmyoewm Haopanr om 11 0o
15 b6annos.

4. Oyenxka «Omauunoy» cmaeumcs, eciu cmyoeHm Haodbpan om 16 oo 20
bannos.)

7.2.7 IlaciopT OLICHOYHBIX MATEPUAJIOB

Kon
KonTponupyemsble pa3zaeinsl (TEMBbI) . HanmenoBanue
Ne /i KOHTPOJUPYEMOU
JUCHUITIINHBI OLOCHOYHOI'0 CPCACTBA
KOMIIETCHIINN
1 CrpykTypa MeTannueckoii xuakoctu. Mogenn  [TTK-4 Tecr, KOHTPOJIbHAsI pa60Ta,

JKUJIKOTO COCTOSHUS. AHAITU3 (a30BbIX
MpeBpaIleHn Ha OCHOBE KJIACTEPHOMN MOAETH
JKHAKOCTH. CBOMCTBA )KUIKOCTEH: MIIOTHOCTD, pa60T.
BSA3KOCTb, DJIEKTPOIPOBOIHOCT, JIaBJICHUE T1apa,
Terno(u3nIecKue CBOHCTBA, ITOBEPXHOCTHOE
HaTsDKeHUE, cMadnBaHue. TemreparypHas
3aBUCHMOCTD CBOMCTB JKHJIKOCTEH.

3aluTa JJabopaTOPHBIX

2 BzaumoneiictBue MeTannnueckux pacmiasos ¢ ([[K-4 Tecr, KOHTPOJIbHAS pa60Ta,

razamu (BOJOPOJIOM, KHCIIOPOIOM, a30TOM, AIINTA T260DATODHEIX
CJIOXKHBIMH TA3aMH) ¥ OTHEYHOPHBIMU 3am oparop

MaTepuanaMu. DK30T€HHbIE U 9HJI0TE€HHbIE pa60T.
BKJIIOYEHHS B CILIaBaX. PacTBOPUMOCTE ra3os B
JKHIKOM U TBEPAOM COCTOSHUM. Brimenenue razos
IpH KpUCTaIM3aluy pacmnasa. @opmuposanue
ra3’oBbIX Je(ekToB.. Packucinenue pacmnasa

3 I'mapocraruka. Mcreuenue )uakocTu u3 Hacanok, |[[K-4 Tecr, KOHTPOJIbHAS pa60Ta,

I0/] 3aTOIJIEHHBIH YPOBEHb. Y paBHEHUS 6
JIBIDKEHMS BS3KOM XKUIKOCTH (YpaBHEHUE 3aluTa JadopaTOpHbIX

Hasbe-Crokca). ['mnpaBiudeckne COpOTHBICHHS paGOT.
H TIOTEPH HaIopa MOTOKa KUAKOTO MeTallIa.
Hemsorepmuueckasi THApOIMHaMuKa. Pacaer
TPOIOIDKUTENIHHOCTH 3aMONHEHHUsT POPMBI
MeTauoM. JKHIKOTEeKydeCTh METa/lIoB U
criaBoB. TexHOMOrHYECKHE TPOOHI Ha
JKUJIKOTEKYYECTh ¥ METO/IbI €€ OlleHKH. CBS3b
JKUJIKOTEKYUECTH C MOJI0KEHUEM CILIABOB
JIBOMHBIX CHCTEM Ha AHAarpaMMax COCTOSTHUSL.
3anosHAEMOCTh (HOPMBI KHIKAM METAILIOM.
Texnomorudeckie HakTopbl, BIUAIOLINE Ha
3aMoNHeMOCTh. KOHCTpYHpOBaHHe JTNTHAKOBBIX
cucreM. Cyxaronyecs 1 paciupsonmecs
JINTHHUKOBBIE




cucteMbl. MeToIbl pacueTa 3JIeMEHTOB
JIMTHUKOBBIX cucteMm. [llnakooTnenenue. .

TepMoarHaMUYeCKUe yCIOBUS IIpoLecca
KpHCTaIUTM3alny Kak ¢aszoBoro nepexona I pona.
Pacuer pa3mepa n paboTsI 00pa3oBaHus IIEHTPOB
KpHcTaum3anuy. Poct kpucrasmios.
T'ereporennoe 3apoxaeHNe KPUCTAIIOB.

®opma KpUCTAIUIOB.

Kpucrannauzanus criaBoB TBEPABIX PaCTBOPOB.
TemnepaTypHbIil 1 KOHIIEHTPALlMOHHbII
HHTepBajbl Kpuctammsanuu. Kosddumment
pacnpeneneHus. TeMI KpUCTaIH3aIHN.
Mopgenu HepaBHOBECHON KPHCTAJUTH3AIHH.
VYnpasieHue npoueccoM GopMHPOBAHHS
KPUCTAJNINUECKOH CTPYKTYpHI CIJIABOB B
OTJIUBKAX.

Momudunuposanue. CycrieH3MOHHAas! 3aJIMBKa.
TemnepatypHo-BpeMeHHas: 00paboTKa paciiasa.
30HaNbHAs TUKBAIWS B OTJIMBKAX. MeponpusTus,
HaIlpaBJICHHbIE HA YMEHBIICHUE XUMUYECKOH
HEOIHOPOJHOCTH OTNINBOK. Hemerammnyeckue
BKJIIOYEHHS B OTJIMBKAX U MEPOIIPHUSITUS IJISL UX
npenoTBpaieHus. ['a3pl B INTEHHBIX cIIIaBaX U UX
MOBEJICHUE TPH KPUCTAIIN3ALUH.

[1K-4

Tecrt, koHTpONIBHAS paboTa,
3aIuTa J1abopaTopHBIX
pabor.

TerutoBsle MpoLECcCH HA TPAHUIIAX Pa3fAena.
VYpaBuenue HeroToHa. YpaBaenue ®ypse.
I'pannyHbIe yCIOBHS TEIUIOOOMEHA MEXKIY
OTINBKOH U popmoii. DopMupoBaHue ycagoaHOTO
3a3zopa. Ternonepenaya B 3asope. TennooTaaya ot
MOBEPXHOCTH (DOPMBI B OKPYIKAIOILYIO CPEAY.
TemmepaTyponpoBOIHOCTs (POPMOBOUYHBIX U
CTEPXKHEBBIX cMeceil. PopMHUpoBaHUE
TEPMHUYECKOTO MpHUTrapa.

Mertop! HCCITeI0BaHMS IIPOLIECCOB
3aTBEPIEBaHMs M OXJIAXKCHUS OTINBOK.
3aTBepaeBaHNE OTIMBOK U3 YHCTHIX,
IBTEKTHYECKHX, INUPOKO HHTEPBAIBHBIX CILIABOB.
Oomnacth 3aTBepeBaHus U ee cTpoeHue. I paHuia
BBUINBAEMOCTH, MUTaHUS. B3aMOCBSI3b CTpOCHHS
00acTH 3aTBEpACHHS C TUTEHHBIMUA CBOHCTBAMH.
3aKoH KBaJpaTHOTO KOPHS (TOMYILECHNUS,
MCXO/HAas pacdeTHasl CXeMa, PEIIeHHE).
Koaddunment 3ateepaesanus. BiusHue
KOH(UTYpalny OTINBKH Ha KHHETHKY U
MPOJOJKUTENEHOCTD 3aTBEP ICBaHMSI.
WHxeHepHbIe METO/IbI pacyeTa KHHETHKU 1
MPOJOIKATENEHOCTH 3aTBEPACBAHIS C yIETOM
BIIMSTHUS TIEPETPEBa, TEMIIEPATyPHOTO HHTEPBAIa
KPHUCTAIUTN3AINH, TEINIOMH3HIECKIX CBOHCTB
TUTEHHBIX GopM. PerynmupoBaHue TETIIOBBIX
MPOLECCOB.

Oduznueckas mpupoJa ycaaKu MeTauIoB U
CITaBOB. YcaJKa B KHJKOM COCTOSIHUH, TIPH
3aTBep/IeBaHNH, B TBEPIOM COCTOSIHUH. OOBbeMHas
u nuHelHas ycanka. Ko GumueHTs! ycaakm.
CBoOopHas 1 3aTpyAHEHHAs YCaaKa OTIHBOK.
IIpenycanounoe pacmmpenne. Kpusbie ycaaku
JUTEHHBIX CIUIABOB.

VYcaouHble paKOBHUHBI U yCaI0YHas TOPUCTOCTH B
oTiMBKax. [Iutanue n HanpaBiIeHHOE
3aTBEp/ICBaHNE OTIMBOK. PacyeT riryOuHsI
obJlactH ycaJo4HON pakoBHHBI. [IpHOBUTH U NX
knaccudukanus. Beibop Tumna npuosiei 1 Mect
UX YCTaHOBKH Ha OTIMBKaX. Buasr ycagodnoit
nopucroctd. aKkTopkl, BIUAIOMNE HA Pa3BUTHE
yCaIoYHON TIOPUCTOCTH.

CKJIOHHOCTB K Pa3BUTHIO YCaJ0YHBIX Je()EKTOB B
CBA3H C ITOJIOKCHHUEM CIIJIaBOB ﬂBOﬁHbIX CUCTEM
Ha yarpaMMax cocTtosiHus. Meponpustus 1no
IPEIYIPEKICHUIO YCATOYHON IOPHCTOCTH.

I1K-4

Tect, koHTpONIEHASA PabOTa,
3anuTa JJ1abopaTOPHBIX
pabor.




I'opsiune TpemnHel B OTIAMBKaX. ["OpAYeIOMKOCTh
U TPELIMHOYCTOMYMBOCTb. DPPEKTUBHBIHA
MHTEPBaJ KPUCTAIIN3ANUN. MeponpusTust o
HpeIynpeskIeHAI0 00pa30BaHUs TOPSTINX TPEIINH
B OTJIBKaX.

BHyTpeHHMe HaNpsDKEHUS B OTIMBKAX.
BpeMeHHBIe U OCTaTOYHBIE HANIPSHKEHHSI.
VYcanounsle, (ha3oBbIe U TEPMHYECKUE
HanpsbkeHus. XosioaHble TpemuHbl. Kopobienue
OTIUBOK. MeponpusATHS 110 CHUKEHUIO
BHYTPEHHUX HAMPsKEHUH B OTIHBKAX.

Konx
KonTtponmpyembie pa3aeibl (TEMBbI) N Haumenosanue
Ne i/t KOHTPOJIUPYEMOU
JMCIIUILIMHBI OIICHOYHOT'O CPEJICTBA
KOMIICTCHIINN

7.3. MeToanyeckue MaTepHaJbl, ONpPeAeJsIONIAe NPOUeAypPbI
OlleHMBAHMS 3HAHUI, YMEeHM i, HABHIKOB U (MJIH) ONBITA AeATeJIbHOCTH

TecTupoBaHue OCyIIECTBISETCS, JIMOO TMpPU MOMOIIU KOMIBIOTEPHOU
CUCTEMBI TECTUPOBAHUS, JUOO C HCIOJIb30BAHMEM BBIJIAHHBIX TECT-33JlaHUN Ha
OymaxxHoM Hocutene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYHIECTBISIETCS
IIPOBEpKa TECTa 3K3aMEHATOPOM M BBICTABISETCA OLIEHKA COIJIACHO METOAUKHU
BBICTABJICHUS OLICHKU TP MPOBEICHNUN TPOMEKYTOUHOM aTTECTAIUH.

Pemenne craHmapTHBIX 3a7ad  OCYLIECTBISIETCS, JMOO TMpU MOMOLIU
KOMITbIOTEPHON CUCTEMBI TECTHPOBAHUSA, JINOO C UCIOIb30BAHUEM BhIIAHHBIX 3a7a4
Ha OymakHoM Hocutene. Bpems pemenus 3agau 30 MuH. 3aTeM OCYLIECTBIIETCS
IIPOBEpKA pEUICHUS 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO
METOJIMKH BBICTaBJIECHUS OLICHKU IIPU MPOBEACHUN IPOMEKYTOUHOM aTTECTALMH.

Pemenune mnpukinaaHbIX 3a7ad  OCYIIECTBISETCS, JIMOO TMpH MOMOIIU
KOMIIBIOTEPHOM CUCTEMBI TECTUPOBAHMUSL, JINOO C UCIIOJIB30BAHUEM BbIIAHHBIX 3a/a4
Ha OyMakHOM HocwuTelne. Bpems pemenus 3agady 30 MmuH. 3aTeM OCYIIECTBISETCS
IIPOBEpKA pEUIEHUS 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO
METO/IMKH BBICTaBJICHUS OLICHKU TP MPOBEAECHUU TPOMEKYTOUHOM aTTeCTALINH.

8 YYEBHO METO/IMYECKOE U UTHO®OPMALIMOHHOE
OBECIIEYEHUE JUCIUIIJINHBI)

8.1 IlepeueHnb y4eOHOI JUTEepaTypbl, HEOOXOAMMOW /JISI OCBOECHMS
TUCHMILTAHBI

1. Tapo M.B. Teopernueckue OCHOBBI JIUTEHHOIO MPOU3BOJCTBA. — M.:
BHAM, 2016. 480 c.

2. Ilomyyenue u oOpaboTKa METAJUIOB W COEAWHEHUH: yueO. mocodue. -
Boponex : BI'TY, 2004. - 201 c.

3 JleBu, JI. 1. OCHOBBI TEOPUHU METAILTYPTrUYECKUX MPOIECCOB U TEXHOJIOTHS
IUTAaBKU JINTEHHBIX CIUIaBOB : yueO. 11 cryaeHtoB By3oB / JI. W. Jleeu, JI. M.
Mapuenbax. — Mocksa : Mammnoctpoenue, 1970. —496 c.

8.2 Ilepeyenr HMHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJb3yeMBbIX NpPHU
OCYLIECTBJIECHMH O00pa30BaTeJLHOI0 Npouecca IO JUCHMILIMHE, BKJIOYAS
nepeyeHb  JIMIEH3HMOHHOr0  MPOrpaMMHOro  olecrmedeHHsl, PecypcoB
UH(OPMALMOHHO-TEJIEKOMMYHUKANIMOHHOH ceTu «AHTEepHET», COBpEMEHHBIX
npo¢ecCHOHANTBHBIX 0a3 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:




MyJabsTMeauiinble BuaeogparmenTsl: Buneopunbsmel o MeToaam
00pabOTKHU METAJLIIOB.

MyJabTUMeAMHHBbIC JIEKUMOHHBbIe AeMoHcTpauuu: [IpeseHranum 1m0
TeMaM Kypca.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS 11
OCYHECTBJIEHUS OBPA3OBATEJIBHOI'O ITPOLECCA

Cnenuaau3upoBaHHasi JIEKIMOHHASI ayJAWTOPHUS, OCHAIICHHAS
000pyIOBaHUEM TS JIGKIIMOHHBIX IEMOHCTPAIIUI U MPOEKIIMOHHOM armaparypoi
Y4eOnble 1a0opaTopun:
«MarepuanoBeneHusD)
«Merannorpadpudeckasn»
«Tepmuueckoit 00padOTKH»
«IIpounoctm»

JlabopatopHass 06aza: wmetamwiorpadpuueckue Mukpockonsl MUM-7 u
MHUM-8, OHOJOTMYECKHE MHUKPOCKONBI, HWHCTPYMEHTAIbHBIE MHKPOCKOIIBI,
TBEpJAOMEPBI, II€YM HarpeBaTelbHble My(elbHble, MaxXTHbIE, TpyOUaThie,
TepMoIapel, ucnbiTarenbHbie Mammabl P10, P20, MK30, npucnocobnenus mis
IPUTOTOBJICHUS MeTaJUIorpaduuecKux NUM(OB, CTEH bl C XapaKTEPHBIMU BUJAMU
U3JIOMOB M TUIIAMH UCIBITATEIbHBIX 00pa3lloB, KOMILIEKTHl METAIJIOrpapuuecKux
nuM($oB YEpHBIX M IBETHBIX METANIOB W CIUIABOB, II€YH, JIUAIPOEKTOP,
AMUIMACKON, KOMIIBIOTEPHl MEPCOHANbHbBIE, KCEPOKCHI, HPUHTEPHI, LUGPOBOI
doToarmapar.

10. METOAUYECKUE YKA3ZAHUSA IJISA OBYYAIOHIUXCS TTO
OCBOEHUIO JUCHHUIIJIMHBI (MOAY JIsI)

[To mucrummae «OCHOBBI TEOPUH TIABKKY YUTAFOTCS JICKIIUH, TIPOBOASTCS
nabopaTtopHbie pabOTHI.

OcCHOBOW W3Yy4YCHHS JTUCIUIUIMHBI SBJSIOTCS JIGKIIUM, Ha KOTOPBIX
U3JIaraloTcs HauboJiee CYIIECTBEHHbBIE U TPYAHBIC BOIPOCHI, @ TAK)KE BOIIPOCHI, HE
HaIleIUe OTPAKEHUS B YUYEOHOU JTUTEpATypeE.

JlabopaTopHbie pabOThI BBIMOJTHSAIOTCS Ha JaOOpaTOPHOM 00OPY/IOBAaHUU B
COOTBETCTBHUH C METOJMKAMH, TPUBEJICHHBIMHU B YKA3aHHIX K BBIMIOJHEHUIO PabOT.

Bun yueOHbIx

N JleaTenpHOCTh CTyAE€HTA
3aHSATUN

Jlexmmsa Hanucanne koHCHeKTa JIEKIUA: KPAaTKO, CXEMaTUYHO, MOCJIEI0BATEIbHO
(UKCUpOBaTh OCHOBHBIE TOJIOKEHHs, BBIBOJBI, (HOPMYITHPOBKH,
0000IICHHS; TTOMEeYaTh Ba)KHBIE MBICIIH, BBIJEISITHL KIIOUEBEIEC CIIOBA,
TepMuHbl. [IpoBepka TEPMHHOB, MOHSATHI C MOMOILIBIO IHIUKIONEAHM,
CIOBapey, CIpPABOYHUKOB C BBIMUCHIBAHUEM TOJKOBAaHUM B TETPab.
O6o3HaueHue BOMPOCOB, TEPMUHOB, MaTepHalia, KOTOPHIE BBI3BIBAIOT
TPYJIHOCTH, IIOMCK OTBETOB B pEKOMEHIyeMoil mauteparype. Ecmm
CaMOCTOSITENILHO HE YAaeTcs pa3o0paThCs B MaTepuaie, HEOOXOAMMO
chopmMyaupoBaTh BOMPOC M 33/1aTh MPENOIAaBATENI0 HA JICKIIUA WM Ha
MPAKTUYECKOM 3aHSTUU.

JlabopaTtopHnas pabota|J/labopatopHpie ~ pabOThl ~ TO3BOJSIOT  HAYYUTHCS  MPUMEHATH




TEOPETUYECCKHE 3HAHMS, IIOJIyYCHHBbIE Ha JICKIUH TPU PEIICHUH
KOHKpETHBIX 3amay. YtoObl Haubonee parMOHAIBHO M IIOJHO
WCIIOJIh30BaTh BCE BO3MOXXHOCTH J1a0OPATOPHBIX JUISl MOJTOTOBKH K HUM
HEO0OXOIMMO: CIeAyeT pa3oOpaTh JICKIMIO 10 COOTBETCTBYIOIICH TeMme,
O3HAKOMHUTCSI C COOTBETCTBYIOIIMM pa3lelioM YYeOHHMKA, MpOopadoTaTh
JONOJHUTEIbHYIO JIUTEPaTypy W HWCTOYHHMKH, PEIIMTh 3aJaudl |
BBINOJIHUTH JIPYTHE TMCbMEHHBIC 3a/IaHusl.

CaMocrosTenbHas
pabora

CamocrosarenbHass paboTa CTYIEHTOB  CIIOCOOCTBYET — IIyOOKOMY
YCBOGHUS Y4eOHOT0 MaTepHaia U pa3BUTHIO HABBIKOB CAMOOOPA30BAHUSL.
CamocrosTenbHas paboTa MpeanoaraeT ciaeIyllne COCTaBISIONINE:

- paboTa ¢ TEeKCTaMH: y4eOHHMKAMHM, CIIPABOUYHHKAMH, JOMOIHUTEIBHOM
JUTEPATYPOU, a TaK:Ke MPOPadOTKa KOHCIIEKTOB JICKIIHA;

- BBIITOJTHEHUE JOMAITHUX 3aJJaHAH U PACUETOB;

- paboTa HaJl TeMaMH JJIsi CAMOCTOSITEIIBHOTO U3yUYCHUS;

- ydacTue B paboTe CTy/IeHUECKHX HayYHbIX KOH(EPEHINH, OMMMITHA;

- IOATOTOBKA K HpOMe)Ky’I‘O‘IHOfI aTTeCTalluu.

IloaroroBka k
IIPOMEKYTOYHON
aTTecTaluu

l'oToBUTBHCS K TPOMEXKYTOUHOU aTTECTALMU CIEAYET CUCTEMATUYECKHU, B
TEUEHHE BCEro cemecTpa. IHTeHCMBHAs MOATrOTOBKA JOJIKHA HAYAThCS HE
MO3JHEE, YeM 3a MECAL-NOJITOpa J0 IIPOMEXYTOYHOM aTTECTALUU.
JlaHHBIE TIepea PK3aMEHOM TpH JHS 3(PQPEKTUBHEE BCETO HCIOJIB30BATh
JUISL IOBTOPEHUS M CUCTEMATU3ALIMU MaTepraia.




