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1. HEJIN A 3AJAYN TUCHUITIMHBI

1.1. Hean pucuMninHbI

W3YUYEHUs TUCHUIUIMHBI SBIISETCS W3YyUYEHHE OCHOBHBIX 3aKOHOMEPHOCTEH
MPOTEKAHMS TPOIECCOB TUIABKH CILJIAaBOB, 3aJMBKH, 3alIOJIHCHUHU JIUTCHHBIX (PopM
pacIuiaBoM, 3aTBEp/ICBaHUs U KPUCTALIU3AIMYA METaJlJIa B OTJIMBKAX

1.2. 3agauu ocBOeHHS TUCHHUIIIIHHBI

H3yYeHHE TEOPETUUYECKUX IMOJOKCHUN TOJydEHHUS >KUJIKOTO M TBEPAOTO
COCTOSIHAS METaJUIOB W CIUTABOB, OCBOEHHWE OCHOBHBIX (PH3WYECKUX TEOPHH,
MO3BOJIAIONIMX ONUCATh SBICHUS B JIMTEHHBIX mpoueccax. O3HaKOMIIEHUE
CTYJICHTOB C HCTOpUEW pa3BUTHUS XYyJIOKECTBEHHOTrO JUThs. [IpuoOpereHue
HAaBBIKOB  pabOThl  MPUTOTOBJICHUS  CIUIaBa, TOCTAHOBKH  (PU3HUYECKHUX
DKCIIEpUMEHTOB.  [IproOpeTeHre  HABBIKOB  MOJCIHUPOBAHUS  (PU3HUCCKHUX
MIPOIIECCOB.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII
Juctnumimaa «OCHOBBI TEOPUM TUIABKW» OTHOCUTCA K JUCIUTIIMHAM
BapUAaTHUBHOMN YacTH (AUCIUILIMHA 110 BEIOOPY) Osioka b1.

3. IEPEYEHDb IIVTAHUPYEMBIX PE3YJIBTATOB OBYUEHMUSI 110
JUCIHHUITJIMHE
[Ipouecc nzyuenus: qucuuIInHbl «OCHOBBI TEOPHUM TUIABKW» HAIPABJIEH HA
dbopMUpOBaHUE CIIECTYIONUX KOMIIETEHIINMN:
IIK-4 - rOTOBHOCTBIO MCIOJIb30BaTh OCHOBHBIC MOHSITHS, 3aKOHBI X MOJICIU
TEPMOJIMHAMUKH, XUMUYECKON KUHETUKH, IEPEHOCA TETJIAa U MACCHI

Pe3yabTaThbl 00yueHHs, XapaKTepUu3ywume

Komnerenuus
¢pOopMHUPOBAHHOCTH KOMIIETEHIIMH

I1K-4 3HATh NPUHLHUIIBI OJIYYEHHS JTUTEUHBIX CIUIABOB C
TpeOyeMbIM YPOBHEM MEXaHUUECKHUX U JIUTCHHBIX
CBOWCTB; UMETh MPEJICTABICHUE O MPOTEKAaHUU
TEMI000MEHHBIX MTPOLIECCOB U YCAJ0UYHBIX SIBJICHUM B
cucteMe MeTaui-(hopma; 3HaTh CrocoObl BO3ICHCTBUS HA
nporuecchl GOPMHUPOBAHUS OTIMBOK; TOHUMATh TPUYHUHBI
BO3HUKHOBEHUS J€(EKTOB B OTIMBKAX MO BUHE METAIJIA U
JAUTEHHOU POPMBI; 3HATH MPUHIUIIBI TOCTPOCHHUS
ONTUMAJIbHBIX JINTHUKOBOIIMTAIOIUX CUCTEM;

yMETh HAXOJUTh BAPUAHT JIATHUKOBOW CUCTEMBI, pElIaTh
TUTIOBBIC MPUKIIATHBIC 33791, aHATTU3UPOBATh
dbusndeckue siBiaeHUS U 3PHEKTHI, BIUSIONIE HA KAYECTBO
JUTEUHON MTPOAYKIINH.

BJaJIeTh MeToJaM1 TEOPETUYECKOTO UCCIIET0OBAHUS
IPOLIECCOB, MPOTEKAIOIINX B MeTasuie U popme. HaBbikamu
IPOBENICHHUSI IJIABOK U UCCIEAOBAHUS CTPYKTYpPbI U
CBOMCTB METAJUIMYECKUX U HE METAINTMYECKUX
MaTEpHAJIOB




4. O BEM JUCHUIIJINHBI

061113}1 TPYAOCMKOCTb JUCHHITJIMHBI «OCHOBBI TCOPHUHU IIJIaBKH) COCTABJIACT

5 3.e.

Pacnpenenenne Tpy10€EMKOCTH TUCIUIUIMHBI IO BUAAM 3aHATUN

ouyHasi popma oOyueHust

Buasl yueOoHOM paboThI Beero | Cemectpe!
4acoB 5

AyauTopHble 3aHATHS (BCEro) 54 54
B ToMm umncie:
Jlexuuu 18 18
JlabopaTtopusie pabotsl (JIP) 36 36
CamocrosiTeibHas padbora 90 90
Yacel Ha KOHTPOJIb 36 36
Bubl npoMeKyTOYHOM aTTECTAlUM - YK3aMEH + +
OO6m1ast TpPy10€MKOCTb:
aKaJEMHYECKHUE YacChl 180 180
3a4.e 1. 5 5

5. COAEP)KAHUE JUCLUMIAHBI (MOLY.JIST)
U pacnpejeleHne

5.1 Copep:xxanue pa3aeaoB JAUCHUIUIMHBI

TPYAOEMKOCTH 10 BHAAM 3aHATHH

o4yHas popma 00ydeHust

Ne
/1t

HaumMeHnoBaHue TeMbI

CopnepxaHue paszena

J1ab.

Jlex
1 3aH.

CPC

Bcero,
qac

1

CBoiicTBa U cTpoeHHE
MeTANINYeCKUX PACIIABOB

CTpyKTypa METaJUIMIeCKON KUAKOCTH. Moaenu
JKHUJIKOTO COCTOSTHHSA. AHANH3 (Pa30BBIX
MpeBpalleHnii Ha OCHOBE KJIaCTEPHON MOIETH
KHUIKOCTH. PaciiiaB kak peoJornaeckoe Teo.
HenbroroHoBckue xuakoctu (Tena Makcsesa,
bunrama, IlIsenoBa). IIppuMeHUMOCTb 3aKOHOB
THJIPABIMKU K METAJUINYECKUM pacIulaBaM Kak
HBIOTOHOBCKUM XHUJKOCTSIM.

CBoiCTBa KUIKOCTEH: IIIOTHOCTD, BI3KOCTD,
AJIEKTPOTIPOBOTHOCTD, IaBJICHHE Tapa,
Tero(hU3NIeCKUe CBOUCTBA, TIOBEPXHOCTHOE
HaTsDKeHHe, cMadrnBaHue. TemmneparypHas
3aBHCHUMOCTb CBOMCTB kUAKOCTEH. B3anmocss3b
JKHUJIKOTO ¥ TBEPJOI'O COCTOSHUSL.
HacnecTBeHHOCTh pacIulaBoOB.

24

IIpouecchbl NPUroTOBJIEHUS
JIUTeHHBIX CIJIABOB.

B3aumoseiicTBre MeTaJUIMYECKUX PaCIUIaBOB C
rasamu (BOJIOPOJIOM, KACIOPOJOM, a30TOM,
CJIO)KHBIMH T'a3aMH) U OTHEYIOPHBIMU
MaTepHataMi. JK30TeHHBIC U SHIOTCHHEIC
BKJIFOUCHUS B CIlJIaBaX. PaCTBOpI/IMOCTb ra3oB B
KUIKOM U TBep}lOM COCTOSIHUU. Bbl}leﬂeHl/le ra3oB
MpH KpUCTAJUIM3alUU paciuiaBa. DopmupoBanue
ra3oBbIX 1e()eKTOB. AJCOPOIIMOHHBIC METOIbI
padUHUPOBAHUS: IPOAYBKON ra3aMH, MUIAKAMH,
(ir0CcaMH, HCIIOTB30BaHUE aKTUBHBIX (DHITBTPOB.
Ypasuenue Crokca. HeampcopOumoHHbIE METOB
PadUHUPOBAHUS: YIBTPA3BYKOM,
BaKyyMI/IpOBaHI/IeM, IMAaCCUBHBIC (I)I/IJ'II)prI.
Packucienue pacniaBa

14

24

I'mapaBiMyeckue npouecchbl
B JIMTeiiHOi (hopme.

I'mnpocratuka. YpasHenue Apxumena. [lapanoxc
ITackans. Pacyer naBieHuUst )UIKOCTH Ha CTEHKA
(dopmel. Harpyxenne muteiiHON GOpMBIL.

14

24




M3orepmuyeckas ruapoauHamMuka. Pacxon, cpensss
CKOPOCTB U 3JIEMEHTHI TIOTIEPEYHOT0 CEUEHHS
NoTOKa. YpaBHeHHe bepHynu s
YCTaHOBHUBIIETOCS ABIKEHHUS KUIKOCTH. JlaBleHne
cBOOOIHOI CTpyH Ha TBepAable cTeHKH. VcTeueHne
JKUIKOCTH U3 HACAMOK, IO 3aTOIUICHHBIN YPOBEHB.
YpaBHEHHUS JBHKEHHS BSI3KOH KHUAKOCTH
(ypaBuenue Hare-Crokca). ['mapaBnnueckue
CONPOTHUBIIEHHS U MOTEPU HAopa MOTOKA KUAKOTO
MeTaia.

Heunzorepmuueckas rungpoauHaMuka. Pacuer
IIPOJIOJDKUTEIBHOCTH 3aIIOTHEHUS (POPMBI
MeTaiutoM. JKuIKOTeKydecTh MEeTaIoB U CILIaBOB.
TexHonornueckue nNpoObI Ha )KUAKOTEKYIECTh 1
METOABI e¢ OLleHKHU. CBA3b KUIKOTEKYYECTH C
TIOJIO’KEHUEM CIUIaBOB JBOMHBIX CHCTEM Ha
JUarpaMMax COCTOSHHS. 3alOHAEMOCTb ()OPMBI
KHUIKUM METaJITIOM.

Texnonoruueckue (HakTopsl, BIUSIONINE HA
3aMoNHIEMOCTh. MeponpusaTHs, HalpaBICHHbIE Ha
yIydIIeHHe 3alO0NHIEMOCTH.

KoHcTpynpoBaHue JINTHUKOBBIX CHCTEM.
Cykaromuecs: 1 paclIupsIoLecs JUTHUKOBbIE
cucteMbl. MeTo bl pacueTa 3JIeMEHTOB JINTHUKOBBIX
cucteMm. llInakooTnenenne. Mexanusm ynep:kaHust
IIJJAKOBBIX YAaCTHUI] B INTHUKOBOH CHCTEME.
[MpenynpesxaeHne pa3pspKeHUSI B TATHUKOBBIX
CHCTEMaXx.

DopMOBOYHBIE CMECH KaK KOMIIO3ULIUOHHBIC
MaTepHanbl. Mozeau HOpUCTBIX Cpexl.

WneanbHelii rpyHT. @UKTUBHBINA TPYHT.
Koaddurment nponunnaemoctu. YpasHenue Jlapcu,
Jleiitben3ona. ['a3oBas cpena MUTEHHOM HOPMEL.
l'azoBoe naBneHue B TUTEHHOM opme.

I"a3oBBIe EedeKTHI B OTIMBKAX. MepOnpHsTHS IO
MIPeAYNPEKACHHIO Ta30BbIX 1€(PEKTOB B OTIMBKAX.

KpncTannnsaunongle
nmpoueccol.

TepMoauHaMuUeCcKue yCIIOBHS MpoIecca
KpPHUCTAUIM3AIMH Kak (azoBoro nepexona I poxa.
Kpucramm3anuus Metayuios. ['omorenHoe
3apo’kAeHNe KPUCTAIIOB. DITyKTyallnoHHOE
o0pa3oBaHne EHTPOB KpUcTaLTH3anuy. Pacaer
pa3mepa u paboThl 00pa30BaHUs IIEHTPOB
Kpuctajummzauuu. Poct kpucramnos. [lapamerpsl
KPHUCTAUIN3AIMY U UX 3aBUCHMOCTb OT
nepeoxyaxkaeHus (kpuBsie Tammana).
I'eTeporenHoe 3apokieHne KpUCTALIOB. [IprHIMI
CTPYKTYPHOT'O COOTBETCTBUSI IPUMEHUTEIBHO K
TeTepOreHHBIM [IEHTPaM KPUCTAJUTH3AIHH.

dopma KpUCTAIUIOB.

Kpucramm3anus criaBoB TBEPIBIX PaCTBOPOB.
TemnepaTypHbIil U KOHIIEHTPALIMOHHBIN HHTEPBAJIbI
kpuctammsaiun. KoshdunueHt pacnpeneneHus.
Tewmn kpucTanIn3anuy.

Mopenu HepaBHOBECHON KPHCTATH3ALHN.
HuddysnonHoe nepeoxnaxacHue. JeHapurHas
nkBarsl. Kpucramm3anus 5BTeKTHIECKIX
crtaBoB. Kpucrammisanys npy BBICOKHX CKOPOCTSIX
OXJIaXKIeHNS. AMOP(HBIE CIUIaBEL.

VYupasnenne npoueccoM GpopMHpOBaHHS
KPHCTAIUINIECKOH CTPYKTYPHI CIUIaBOB B OTJIBKAX.
Monudurmposanue. CycreH3HOHHAsI 3aTUBKA.
TemnepaTypHO-BpeMeHHast 00paboTKa paciuiasa.
3ajMBKa HAYaBLIMM KPHUCTAIIIM30BATHCS PACIIABOM
(«peokact - mporiecc).

[Mpnmenenne BUOpaIyy, yapTpa3ByKa,
NIEKTPOMATHUTHBIX TTOJIEH.

3oHanbHast IMKBAIWS B OTIMBKax. MeponpusTus,
HaIpaBJICHHBIC HA YMCHBIICHNE XUMHIECKOI
HEOTHOPOJHOCTH OTJIHBOK. Hemeramnuyeckue
BKJIIOYCHHSA B OTJIMBKAX U MEPONIPUATHA NJIA UX

16

24




NpenoTBpalleHus. 1'a3bl B IMTEHHBIX CIIIaBaxX U UX
MOBEJICHUE P KPUCTAIIN3AINH.

TenioBble U ycagouHbIe
npoueccel. 3aTBepAeBaHue
OTJINBOK.

TerutoBEIe Mponecch Ha IPaHMIAX paszena.
VYpaBuenue HeroToHa. Ypasuenue @ypee.
I'paHIYHEIE YCIOBHS TEINIOOOMEHA MEXITY
OTJIIMBKOH 1 popMoit. DopMupoBaHHE yCagoIHOTO
3a3opa. Teronepenaya B 3a3ope. TemnooTnadya ot
TIOBEPXHOCTU (POPMBI B OKPYIKAIOILYIO CPEALy.
TemnepaTyponpoBoIHOCTE (POPMOBOUHBIX U
CTEp)KHEBBIX cMeceil. PopMupoBaHUe
TEepMHUYECKOTO IpHUrapa.

MeTozp! UcCIIeIOBAaHUS TTPOIIECCOB 3aTBEPACBAHUS
1 OXJIQXK/ICHUS OTIIMBOK. 3aTBEpIeBaHHUE OTIHBOK U3
YHCTHIX, 3BTEKTHUECKUX, IIUPOKO HHTEPBAIBHBIX
crutaBoB. O0acTh 3aTBEPIEBaHUS U €€ CTPOCHHE.
I'pannna BeIMBaEMOCTH, IUTaHUA. B3auMOCBs3b
CTpoeHus 001aCTH 3aTBEPCHHS C TUTEHHBIMI
cBOicTBaMU. 3aKOH KBaJPaTHOTO KOPHS
(omyIeHus, CXOIHAs pacyeTHAs CXeMa,
pemenne). Koaddunment 3ateepneBanus. Brusiaue
KOH(UTYpaIMy OTIMBKY Ha KHHETHKY U
MIPOJIOJDKUTEIBHOCTE 3aTBepAeBanys. [IpuBeneHHas
TommuHa OTIMBKH. COOTHOIIEHHE
TIPOJIOIDKUTETBHOCTH 3aTBEPACBAHIS OTIHBOK
pa3nu4HOM KOH(HUTYparmu (TUIUTA, TUIHHAP, Iap)
IIPU PaBEHCTBE MX AO0COMIOTHBIX U MPHUBEICHHBIX
TONIIVH. VIH)XeHepHBIe METOIbI pacueTa KHHETHKU U
TIPOJIOJDKUTEIBHOCTH 3aTBEPICBAHMS C yIETOM
BIIMSTHUS ITeperpeBa, TeMIIepaTypHOro HHTepBaa
KPHUCTAUIN3AINH, TEIIO(QU3HISCKHX CBOHCTB
JUTEHHBIX GopM. PerymipoBanue TeIuioBEIX
TIPOLIECCOB.

duznueckast MpuUpoa ycaJKu METAJUIOB U CIIIABOB.
VYcaznka B )KHUAKOM COCTOSIHHUH, P 3aTBEPCBAaHNH,
B TBepAOM cocTossHH. OObeMHas U TMHEHHAS
ycaaka. Koaddunments! ycanaku. CBoOoHAS U
3aTpyaHEeHHas ycajaka oTInBoK. [Ipexycanounoe
pacmmpenne. KpuBble ycaky JIMTEHHBIX CIIJIaBOB.
VYcanouHble paKOBHHBI M yCaJl0uHast IOPUCTOCTh B
oriuBKax. [Iutanue u HampaBIeHHOE
3aTBepeBaHie OTINBOK. PacueT rmyOuHBI 00nacTu
yCaJoYHOM pakoBHHEL [IpuOBLH U UX
knaccudukanus. Beibop Tuma nmpuObUIei 1 MeCT ux
YCTaHOBKM Ha OTJIMBKax. Busl ycamouHoi
nopuctocti. PaKTopbl, BIUSIONINE HA Pa3BUTHE
yCaZ04HOM HOPUCTOCTH.

CKIJIOHHOCTB K Pa3BUTHIO YCA/I0YHBIX Je(DEKTOB B
CBSI3H C MTOJIO’KEHUEM CILTABOB JBOMHBIX CHCTEM Ha
JMarpaMMax cOCTOSTHHS. MeponpusTus mo
MIPeAYIPEKACHAIO YCaTOIHOH TOPUCTOCTH.
T'opstune TpemmHbl B OTIUBKaX. ['opsiuenoMKocTs u
TPEIINHOYCTOHYNBOCTh. D(PPEKTHBHBIH

HHTEpBaJl KPUCTAIM3AIMU. MeponpusTus 1o
MIPeAYPEKACHUI0 00pa30BaHMs TOPSIHUX TPELIHMH B
OTJIMBKAXx.

BuyTpeHHUe HaNpsDKeHNUS B OTIMBKaX. BpeMeHHbIe
1 OCTaTOYHBIE HAIIPSDKEHNS. Y caJjouHble, (pa3oBbIe
TepMHUYECKHE HANPSDKEHHUS. XO0JI0AHBIE TPEIIUHEL.
Kopobnenne ornuBok. MeponpusTHS 110 CHIKECHUIO
BHYTPEHHHX HaIpsDKEHMH B OTIIMBKAX.

12

32

48

HToro

18

36

90

144

5.2 IlepevyeHnb J1a00pPaTOPHBIX PadoOT
1. UccnenoBanue )XUIKOTEKYUECTH JTUTEHHBIX CIUIABOB
2. UccnenoBanue popMUpOBaHUS YCaJOUYHBIX PAKOBUH B OTJIMBKAX
3. UccnenoBanue U OnpeaesieHne BEIMYMHBI yCaJAKU METAJUIOB U CIJIaBOB
4. VccnenoBaHue HaNpsH>KEHUH B OTJIMBKAX




5. Meramnorpadudueckoe nccieaoBaHNE OTIUBOK

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cootBercTBMM ¢ y4eOHBIM TUIAHOM OCBOCHHE JTUCIUIUIMHBI HE
IpeyCMAaTPUBACT BBIIIOJIHEHHE KYypCOBOTO MPOEKTa (pabOThI) WM KOHTPOJIHHOU
padoTHL.

7. OUEHOYHBIE MATEPUAJIBI JJISA TPOBEAEHUS
IMPOMEKYTOUYHOM ATTECTAIIMU OBYYAIOIIUXCS IO
JANCIHUIIJIMHE

7.1. Onucanue nmoka3zarejied 1 KpUTepHeB OLEHUBAHUSA KOMIIETEHUMA
HA Pa3JIMYHBIX 3TANAX UX GOPMHUPOBAHUSA, ONIUCAHUE KA OLCHUBAHUS

7.1.1 JTan TeKymero KOHTpOoJst

Pe3ynbTaThl TEKyIIEro KOHTPOJS 3HAHUW W MEKCECCMOHHOM aTTeCTalHuu
OLICHMBAIOTCS I10 CIEAYIOLIEH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAH.

Pe3yabTaThl 00y4eHus,
Komme- XapaKTepu3yolue Kpurepuu

TEeHIUSA c(hopMHPOBAHHOCTD OLlCHUBAHUA
KOMIIeTCHIUH

ATTecTOBaH He arTecroBan

[1K-4 3HATh TectupoBanue Brimonzenne pabor B| HebimonneHue
OtueTt 1o 1ab0paTOPHEIM CpPOK, paboT B CpoK,
pabortam MPEAyCMOTPEHHBIN B | MPEAyCMOTPEHHbIH
Konrponpnas padora pabodnx mporpaMMax B paboumx
porpammax

- OCHOBHEIC
TEOpETUUYECKUE
MOJIOKEHHS 1 0a30BbIE
MOHATHS JINTCHHBIX
MIPOLIECCOB U
TEXHOJIOTHI;

- TEOPETUUECKUE OCHOBBI
TEIUIO(PU3UIECKOTO,
(U3NKO-XIMHIECKOTO
B3aMMOJACHUCTBUSA
pacmiaBa U GOpMBI;

- TUAPABINYECKHE U
ra3oJMHaMHYECKHE
3aKOHOMEPHOCTH U
SIBIICHUS, IPOTEKAIOLIHUE C
MOMEHTAa MPUTOTOBJICHUS
JKMKOTO MeTajlia 10
OXJIQXKJIEHUS TBEPIIOM
3arOTOBKH;

- B3aUMOCBSI3HU
TEXHOJIOTHYECKUX
apaMeTpoB H
noKa3aTejie KauecTBa
JIMTOW NPOAYKIMH

YMETh TectupoBanue Brimonuenue padot B|  Hebimonnenue

- OMUCHIBATH JIUTEHHBIN |OTUeT Mo JTabopaTOpHBIM CpOK, paboT B CpoOK,
IIPOLIECC HA OCHOBE paboram IIPEYyCMOTPEHHBIN B | IPEAYCMOTPEHHBIN
KoMIUTeKcHOTO 3HaHus U |KoHTponbHas paboTa pabounx mporpaMmax B paboumnx
MOHUMAaHHUS TEOPUU IporpaMmax
KpHUCTaTU3alHH,
TETIO(U3NUECKHX,
(U3UKO-XMMUYECKUX H




THIPaBIMYECKUX
IIPOLIECCOB,
MIPOTEKAIONINX B
TUTEHHON opme

- AaHAJM3UPOBATh
B3aMMOCBSI3H IIPOLIECCOB,
MPOTEKAIONINX MIPH
(hOpMHUPOBAHNH OTIINBKH,
CBOMCTB MaTepHanoB
JUTEHHBIX (OpPM 1
MeTaJula ¢ KaueCTBOM
JINTEWHON MPOIYKIIUH;

- BBITIOJIHATH PacyeThl
IIPOILIECCOB U
KOHCTPYKTHUBHBIX
JJIEMEHTOB JINTEHHON
(bopMBL;

- AaHAJM3UPOBATh
THAPOJMHAMHIECKHUE,
KPHCTaJUTU3alNOHHEIE,
TEIUIOBBIE MPOLIECCHI IPU
ITOMOIIM TPOrPaMMHBIX
MOJyJIEH;

- HCIOJIb30BaTh
pe3yIbTaThI
MOJIETTMPOBAHHMS
JUTEHHBIX MPOLECCOB IS
aHanM3a ¥ KOHTPOJIS
Ka4ecTBa JINTHS B
MIPaKTUIECKON
HHXEHEPHOU
JeSITeIbHOCTH IIpU
paspaboTke
TEXHOJIOTHYECKUX
IIPOIIECCOB JIUTHS.

Buagers TectupoBanue Brimonsenne pabor B| HeremonneHue

- HaBBIKaMH ympaBiieHns [OT4eT 1o 1abopaTopHBIM CpOK, paboT B CPOK,
IporeccaMu paboram IIPEYyCMOTPEHHBIN B | IPEAYCMOTPEHHBIN
(dbopmupoBanus oTnBOK; |KoHTpossHas padbora pabouux mporpaMmax B pabounx

- HaBBIKAaMH BBIOOpaA 1 IIporpaMmax
000CHOBaHHSA
TEXHOJIOTUYECKUX
PEXXUMOB JTHUThS AN
obecrieueHns 3alaHHOTO
Ka4yecTBa OTJINBOK.

- METOJaMHU U
METOJMKAMHU pacdera
TEXHOJIOTHYECKUX
IIPOIIECCOB U
KOHCTPYKTHUBHBIX
JJIEMEHTOB JIMTEHHOU

(OpMBEL.

7.1.2 JTan npoMe:KyTOYHOI0 KOHTPOJISI 3HAHUI

Pe3ynbTaThl IPOMEXKYTOUYHOIO KOHTPOJIS 3HAHUM OLIEHUBAIOTCS B 5 CEMECTPE
JUTSL OYHOUM (POpMBI O0YUEHHUSI TI0 YETHIPEXO0aTUThHOM CUCTEME:

«OTIUYHOY;

«XOPOLIOY;

«YZOBJIETBOPUTEIBHOY;

«HEYIOBJIETBOPUTEIBHOY.




Komme-
TEeHIHUA

Pe3yabTaThl 00yueHus,
XapaKTepH3yolue
c(OpMHPOBAHHOCTH
KOMIeTEeHIHH

Kpurtepuu
OlLleHUBAHUSA

OT1Ju4yHO

Xopomo

Ynosa.

Heynosi.

[1K-4

3HATh

- OCHOBHEIE
TEOPETHYECKHE
TIOJIOXKCHHUS M 0a30BEIE
TIOHSTHUS JIUTEHHBIX
MPOIIECCOB U
TEXHOJIOTUH;

- TEOpETUYECKHE
OCHOBBI
TEIII0(U3UIECKOTO,
(hU3UKO-XIMHYIECKOTO
B3aNUMOJIEUCTBHS
pactiaBa U OPMEL;

- THAPAaBINYECKHE U
ra30AMHAMUYECKHE
3aKOHOMEPHOCTH 1
SIBJICHUS,
MPOTEKAIOIIHE C
MOMCECHTAa
MMPUTOTOBJICHUA
JKHJIKOTO MeTaJja J10
OXJIAKACHHS TBEPIOH
3aroTOBKH;

- B3aUMOCBSI3H
TEXHOJIOTHYECKHUX
apaMeTpoB U
MoKazaTesel KadecTBa
JIMTOW NPOAYKIHUH

Tect

Brmonaenne
Tecta Ha 90-
100%

Brmonaenne
Tecta Ha §80-
90%

Bremonaenne
Tecta Ha 70-
80%

B tecte
menee 70%
MPaBUITBHBIX
OTBETOB

yMeThb

- ONKMCHIBAThH
JIMTENHBIN Tpoliecc Ha
OCHOBE KOMIUIEKCHOTO
3HAHUS U TOHUMaHUS
TEOpHUH
KpUCTAITU3AIUH,
TETUTO(PH3HUYECKIIX,
(hU3UKO-XIMHYECKIX
U TUIPABIINICCKAX
MIPOIIECCOB,
MPOTEKAOIIUX B
nuTeiHon Gopme
- aHAJTU3UPOBATH
B3aUMOCBSI3H
MPOIIECCOB,
MPOTEKAOIIUX IPU
hopmupoBaHUH
OTJIBKY, CBOWMCTB
MaTepHUalioB
JUTEHHBIX (HOpM 1
MeTaJlia ¢ Ka4eCTBOM
JUTEHHON MPOAYKLIMH;
- BBITIOJIHATH PACYETHI
MIPOIIECCOB U
KOHCTPYKTHBHBIX
3JI€MEHTOB JIMTEUHOU
thopmsr;
- aHAJTM3UPOBATH
THIPOAMHAMHYCCKHUE,
KPHUCTAJUTU3AIOHHEIC,

Pemenne
CTaHJIapPTHBIX
MPAKTHUECKUX
3a7a4

3amaun
pelIeHbI B
[TOJIHOM
o0beMe U
MOJTyYEHBI
BEpHbBIE
OTBETHI

[Iponemonctp
UpOBaH
BEPHBII XOJ
pelieHus
BCEX, HO HE
NOJy4€H
BEPHBII OTBET
BO BCEX
3ajavax

[Iponemonctp
HPOBAH BEPHBIN
XOJ pelIeHNs B

OONBIINHCTBE

3a7aq

3agaun He
petieHsl




TEIUJIOBbIE MPOLIECCHI
MIPU IOMOILIU

TIPOT PAMMHBIX
MOAYJIEH;

- ICTIOJIb30BAaTh
pe3yIbpTaThI
MOJICITUPOBAHS
JIUTENHBIX NIPOLIECCOB
JUTSL aHATTU3a U
KOHTPOJISI KauecTBa
JIUThS B TIPAKTHUCCKON
VH)KEHEPHOU
JIeSITENIbHOCTH TIPU
pa3paborke
TEXHOJIOTHIECKUX
TIPOIIECCOB JIUTHS.

Bnanets

- HaBBIKAMU
YIpaBICHUSL
IpoIeccamMu
(hopmupoBanus
OTJIMBOK;

- HaBBIKAMH BBIOOpA U
060ocHOBaHUSA
TEXHOJIOTHUECKUX
PEXKUMOB JIUThS JIJIS
obecrneueHus
3aJJaHHOTO Ka4ecTBa
OTJIMBOK.

- METOJJAMH U
METOANKAMH pacdera
TEXHOJIOTHUECKUX
MIPOIIECCOB U
KOHCTPYKTHBHBIX
3JI€MEHTOB JIMTEUHOU

(hOpMBIL.

Pemenne
TIPUKJIIATHBIX
3a71a4 B
KOHKpETHOM
MpeAMETHOMI
obJacTu

Bamaun
pelICHBI B
IIOJIHOM
o0beMe U
MOy YCHBI
BEPHBIC
OTBETHI

[Iponemonctp
HPOBaH
BEPHBIN X0
peleHus
BCEX, HO HE
HOJTy4YeH
BEPHBII OTBET
BO BCEX
3ajavax

[Iponemonctp
HPOBAH BEPHBIN
XOJ pelIeHHs B

OOJBIIMHCTBE

3a7aq

3amauyn HE
pelieHbI

OI€CHOYHBIX

(TUoOBBIE

7.2 IlpumepHblii  NepevYeHb cpeacrs
KOHTPOJIbHBIC 3aJaHUSl MJIM HHbIe MaTepHaJibl, HEOOXOAMMBbIE VISl OLEHKHU
3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATEIbHOCTH)

7.2.1 IlpumepHBbI epevYeHb 3aJaHUil 11 MOAT0TOBKH K TECTUPOBAHUIO

1. [loa cTpoeHMEM METAUIMYECKHUX PACIIABOB MOHUMAKOT:

1. cTpyKTYpy OJM>KHETO TOpsIKa.

2. CTPYKTYpY JAJIBHETO MOPSIKA.

3. MEXKaTOMHOE PacCTOSIHUE.

4. MEKaTOMHOE PacCTOSTHUE U KOOPJIUHALIMOHHOE YHUCJIO.

2. Kuakoe COCTOSHUE ABJISIETCS WIU OTJINYAETC:

1. TPOMEKYTOYHBIM MEKY TBEPABIM M Ta3000pa3HbIM COCTOSHUSMHU.
2. OIU3KHUM K Ta3000pa3HOMY COCTOSTHUIO.

3. OJIM3KUM K TBEPJOMY COCTOSIHHIO.

4. 0cOOBIM COCTOSIHUEM, HE MTOX0XKUM Ha TBEPJIO€ U KHUIKOE COCTOSHUS.



3. bioxaMil TOpSII0K:

1. HCTIOCPCACTBCHHOC OKPYKCHHUC paCCMATPUBACMOI'0O aTOMaA, IICPBad
KOOpAHAllMOHHAA C(bepa, KOJIMYSCTBO OIMDKANIINX COCCIHHUX aTOMOB.

2. 6CCH0pH,IIOIIHO€ PAaCIIOJIOKCHNUC ATOMOB B JKUJIKOM MCTAJIJIC.

3. 3daKOHOMCPHOC PACIIOJIOKCHHUC ATOMOB BO BCEM o0BeMe KHNIKOTOo MCTaJljIa.

4, 3daKOHOMCPHOC U 6eCHOp$IILOLIHOC PAacCIIOJIOKCHHUEC aTOMOB.

5. HUYEeM HE OTJIMYaeTCs OT JAJIBHCTO IIOpsJKa.

4. JlanpHUN IOPSIOK:

1. xapakTepu3yeT TBEpAOE COCTOSHUE.

2. 3aKOHOMEPHOE PACIOI0KEHNE YACTHUL, BBIXOIAIINX 3 MPEACIIbI
MEePBOI KOOPAMHAITMOHHON C(ephl.

2. GecropsI0YHOE PACIIOJIOKEHUE AaTOMOB B KHUJIKOM COCTOSIHUM.

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

4. 3aKOHOMEPHOE PACIIOJIO0KEHNE AaTOMOB B MUKPOOObEME KHUIKOTO METalIa.

5. IIpu TemMnepaTypax, HE CIMIIKOM OTJIMYAIOIIMXCS OT TEMIEPATyp
IJIaBJICHUA, XU AKAsA d)a3a 110 CBOMM CBOMCTBAaM M CTPYKTYPE CYIIECTBEHHO OmKe
K:

1. TBepABIM TETaM.

. Tazam.

. TBEPJIbIM TeJIaM | ra3aMm.
. ’KUJIKOMY COCTOSIHHIO.

. aMOp(HOMY COCTOSIHHIO.
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6. O0BbeM OOJBIIIMHCTBA METAJUIOB IPH IUIABJICHUU:

1. Bo3pactaer Ha 3-6%.
2. HE U3MEHSIETCA.

3. Bo3pactaet Ha 50-60%.
4. Bo3pacraet Ha 100%.

5. ymensbiiaercs Ha 3-6%.

7. II1OTHOCTH METAJLJIOB B TBEPAOM U YKUJIKOM COCTOSHUIX:

1. 6M3KM IPYT K APYTY M3-3a CMEIICHUS aTOMOB Ha HE 0OJIbIITHE
pPacCTOSIHUSL.

2. pe3KO OTJIMYAIOTCA.

3. HE OTJIMYAETCS U3-3a MAJIOTO CMEIIECHUSI aTOMOB TIPH TUJIABJICHHH;

4. yMEHBIIIAIOTCS CYIIECTBEOHHO M3-3a YBEIMUYCHUS MEKATOMHOTO
PACCTOSIHUS B )KHJIKOM COCTOSTHUU;

5. Bo3pacraer u3-3a COMMKEHHUSI aTOMOB B JKUJIKOM COCTOSTHHH.



8. U3 -—3a CMCIICHHMA aTOMOB HAa HC OOJIBIIIHE PaCCTOAHHUA TPONECCC MJIaBJIICHUA
CYIMCCTBCHHO.

1. BIuseT Ha 9HCPIUIO B3aHMOH€ﬁCTBHH MCKAY 4aCTHIIaMH B ) XUAKOM U
TBCPAOM COCTOAHUAX.

2. HC BIIUSCT Ha QHCPIUIO BSaHMOHeﬁCTBHH MCXKAY 4aCTHIIaMH B JKXUAKOM U
TBEPAOM COCTOSAHUAX.

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

9. O OIU30CTH CTPOEHUS KUIKNUX U TBEPABIX METAJUIOB TOBOPSIT:

1. Manple SHTpONHHU IIaBNIeHUs A S1i1, KOTOpasi, COTJIACHO MPABUITY
Purapnca, npubnusurensHo pasHa 8,4JIm/(momnb-K).

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

3. paBEHCTBO YHTPOIHHU IIaBIEHUS A Stul.

10. Masible pa3nuyus B SHEPrUsX B3aUMOJACHCTBUS U MEKATOMHBIX
PACCTOSHUIX BEAYT K TOMY, YTO:

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

2. TETJIOBOE JIBMXKEHUE aTOMOB CYIIIECTBEHHO YBEJIMUMBACTCS MPHU
MJIABJICHUM, O YEM CBUJICTEIILCTBYET OOJIbIlIasl pa3HUIla 3HAYECHU N TEIJIOEMKOCTH
Cp TBEpIIOTO U KUJIKOTO COCTOSIHUSI.

3. TeroeMkocTh Cp TBEPIIOTO U KUJIKOTO COCTOSHUS OC TaeTcs 0e3
M3MEHEHUN.

11. DiuexkTpuyeckoe CONPOTHUBJIEHWE TMPHA  IUIABJIEHUHA  METAJUIOB
yveennuuBaercsa B 1,5-2.0 pasa. [Ipu 5TOM THIT IPOBOJIMMOCTH B KUJIKUX METAIUIAX:

1. He nu3mMeHsieTcss U 00yCIIaBIUBAECTCS HATMYUEM
KOJUUIEKTUBU3UPOBAHHBIX JJIEKTPOHOB.

2. U3MEHSETCA U3-3a YBEIINYEHHS KOJIUYECTBA KOJIEKTUBU3UPOBAHHBIX
DJIEKTPOHOB.

3. YMEHBILIAETCS M3-32 YMEHBIICHUS KOJUYECTBA KOJUIEKTUBU3UPOBAHHBIX
DJIEKTPOHOB.

12. Kak BiusieT NOBBIIEHUE TEMIEPATYP HA BEAUYMHY SHEPTUU AKTUBALUY U
KUHETUYECKOW IHEPTUU KOJICOIIOIIUXCSI aTOMOB:

1. He OKa3bIBAET CYIIECTBEHHOIO BIMSHUS HA BEIUYUHY SHEPTUU
aKTUBAIINH, T. €. HA BEJIMUYMHY YHEPTETUIECKOTO Oapbepa. OMHAKO MOKET
YBEIIMYMBAaTh KHHETUYECKYIO SHEPTUIO ATOMOB, BCIIEJICTBUE YETO BO3PACTAECT



KOJIMICCTBO BAKAHCHMOHHBIX Y3JI0OB U JUCIIOOUPOBAHHBIX ATOMOB B CTPYKTYPC
OJIMIKHETO I[mopsAaka.

2. OKa3bIBas CYIICCTBCHHOC BJIMAHUC KHHETUYECKOMN OHCPIUH

Ha BCJIIMYNMHY SHCPIUHU aKTUBAIIUH U KHUHETUYECKOM OHCPI'UHU, ITOBBIIICHUC
TCMIICPATYPHI IIPUBOJUT K IICPCXOAY KUAKOTO COCTOAHUA K F&3006p33HOMy.

3. HE OKa3bIBACT BIIMSHUS HA BCIIMYUHY OHCPIrUU aKTUBAIIUHU U KUHETUYECKOM
9HCPIUHU aTOMOB B KUJAKOM COCTOSHHMH.

7.2.2 IlpuMepHbIN NepeYeHb 3aJaHU ISl peLIeHUs CTAHAAPTHBIX 32124
1. BszkocTh npeacTaBisieT co0oil:

1. BHyTpEeHHEE CONPOTUBIIEHHUE, OKa3bIBAEMOE B3aUMHOMY NIEPEMEIICHUIO
CMEXHBIX CJIOEB KUJIKOCTH, IO3TOMY U ONPEIEIATH €€ MOKHO TOJIBKO MPU
JBUKEHUH pacIljiaBa.

2. IpY ABMKEHUU TIOTOKA JKUJKOCTH, KOT1a CKOPOCTh TEUEHUS
Pa3JIMYHBIX CJIOEB II0TOKA HEOJMHAKOBA, B HEM CAMOIIPOU3BOJIBHO MPOUCXOISAT
IIPOLIECCHI, CTPEMSIINECS BBIPOBHATH CKOPOCTH TEYEHUS CIIOEB. DTH MPOLIECCHI
Ha3bIBAKOTCS] BHYTPEHHUM TPEHUEM WU BA3KOCTBIO.

3. compoTtuBieHHe caMoil JedopMaluu >KUIKOCTH NMPH PACTSLDKEHUU WIN
C/BUTE.

2.Kak u3MeHsieTcst BI3KOCTh MPU YBEITUYEHUU TEMIIEPaTyphI:

1. BA3KOCTB XKHUJKUX METAJIOB MOBBIIIAETCS C MOBBIIICHUEM TEMIIEPATYPHI:

y = A-exp (E n/RT), roe A — nocTossHHas BEJIMYMHA, 3aBUCSIIAs OT TPUPOABI
Metauia. E 1 — sHeprus aktuBanuu BsI3Koro reyeHus. R — razosas nocrosaHas. T —
abcomoTHasa Temreparypa, K.

2. BSI3KOCTb KMJIKUX METAJIOB CHUXKAETCS C MOBBIIIEHUEM TEMIIEPATYPhI
10 BBIIIICYKa3aHHOH hopMyIie.

3. BSI3BKOCTb HE U3MEHSETCSI OT TEMIIEPATYPBI.

3.KakoBa 3aBHCUMOCTh MEXAY JIMHAMHUYECKOM W KHHEMaTUYECKOU
BSI3KOCTBIO:

1. kuHemMaTHuecKas BI3KOCTh U MPEACTABISIET cO00M OTHOLIEHHE L =1)/ d,
i€ 1) — AMHAMUYecKas BsI3KOCTh, [1a -c (MIla -c). v — kuHeMaTuuyeckas BI3KOCTb,
M2/c. d — IIIOTHOCTb.

2.v=p-d.

3.9 =v/d.

4. Kakast popMyia TeMriepaTypHOi 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 oTan4aeTcst MIOTHOCTh OT YACJIBHOI'O BECa:

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

d =m/V, rne m — macca, r(kr). V — odbseM, cM3 (M3). d — IiIoTHOCTB, T/ cM3
(xr/ M3).

2. Y ienbHbIN BEC ONPENEIIAETCS KAK OTHOIIEHUE MACcChl BEIIECTBA K
3aHUMaeMOMYy 00BbEMY:

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

CrnenoBatenbHo, ¥ = dg wim P = xmg, rae g — yckopeHue cBOOOTHOTO
naJeHus. K — K03()QUIMEHT 3aBUCUMOCTH OT BBIOOpA €IUHUILL U3MEPEHHUS.

3. HUYEM HE OTIIMYACTCH.

6. Kak wu3mensercs QJICKTPOCOIIPOTUBJICHUC JKHIKOIO MCTAJJIa C
YBCIMYCHUCM TCMIICPATYPLI:

1. Bo3pacraer.

2. YMEHBIIAETCHA.

3. HE U3MEHSIETCS.

7. Kak  BIuAOT OpuUMECH W JICETUPYIOLIME  DJIEMEHTBI  HA
AIEKTPOCONPOTUBIIEHNE METAJUIOB B TBEPJOM U JKUJKOM COCTOSIHHSIX:

1. yBenu4auBaeTcs.

2. YMEHBIIIAETCH.

. HE U3MEHSIETCH.

. Kakne meronsl onpeneseus NOBEpXHOCTHOTO HATsKEHU Bbl 3Haere:
. METOJT OTPBIBAKOIICHUCS KATLIH.

. METOJI KalIUJUISIPHOTO TIOIHATHA.

. METOJl MAKCUMAJIBHOTO 1ABJICHUS.
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4. COBOKYITHOCTb BCEX BBIIICYKa3aHHBIX METOJIOB.
8. UTo xapakTepu3yeT TeII0Ta MJIABJICHUS U ATOMHAsI TEIJIOTA TIJIaBJICHUS:

1. TeruioTa MIABJICHUSI ( OTpakaeT IHEPTUIO, HEOOXOTUMYIO TSt
pa3pylIeHusi KpUCTauIMIecKol pemeTky. Clie1oBaTesIbHO, 3aBUCUT OT TEMIIEPATyP
TJIaBJICHUS] METAJUIOB M cIutaBoB. OHA OTHOCUTCA K equHuile Macchl ([[x/r). bonee
MPABWIBHO TEIUIOTY IUIABJICHUSI OTHECTH HE K €IMHUIIBI MACChI, a K OJJUHAKOBOMY
yucity aToMoB. MlHade roBopsi, HaZ0 CPaBHUBATH ATOMHBIC TETUIOTHI TIJIABJICHUS,
MPUXOISIIMECS Ha OJIMH MOJIb MeTaJlIa, (aTOMHas TerioTa miaBineHus (J>x/Moub)).

2. TemioTa IUIAaBJICHHMS M aTOMHAs TEIUIOTa IUIABJICHUS IIPEACTABIISIOT
SHEPIUIO Pa3pyILICHUS TBEPAOTO METAIa U HE 3aBUCST OT TEMIIEPATyPhl MIABICHUS
METAaJIJIOB.

3. Huuem He oTnm4aercs.



9. Urto Takoe TermioTa oOpa3oBaHus KUIKUX crjiaBoB AH u 4to o3Hauaer +
AH un — AH:

1. TerioTa 0Opa30BaHuUs KHUIKKX CIUIABOB U3MEPSACTCS TOM SHEPIHEH,
KOTOpasi IOIJIOIIACTCS WM BBIACISCTCS IPU B3aMMHOM PaCTBOPEHHUHU JABYX HIIH
0oJiee KUJAKUX METAJIOB, B3SATBIX IPU OJMHAKOBOM TeMIIepaType.

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

2. KOJMYECTBO SHEPTUH, IMOTJIOMIEHHOE WM BBIICICHHOE IPU 00pa30BaHUU
CIUIaBOB, OTHOCUTCS K | MOJIIO CIUIaBa, HAa3bIBAIOT €r0 MHTETPATBHON MOJISIPHOM
TEIUTIOTOW CMEIIECHUS WM 00pa3oBaHus. [10J0KUTEIIbHAS SHEPTHs, IOTJIalaeMast
CHUCTEMOM, MPHUIIMCHIBACTCS 3HAKOM «-», a SHEPIHs, BBIICIUBINANACSA U3 CHCTEMBI
«».

3. COBOKYITHOCTh BCEX OTBETOB.

7.2.3 IIpumepHblil epevyeHb 3aJaHU AJIM pelieHUs NMPUKJIATHBIX 32124

7.2.4 IlpuMepHbIii IepevYeHb BOMPOCOB VISl MOATOTOBKH K 3a4eTy

He npenycMoTpeHo yueOHbBIM IJIaHOM

7.2.5 llpumepHbIA NepeyeHb 3aaHU I IS pellieHusl MPUKJIAAHBIX 32124

1. TepMuueckre HaNpPsKEHUS B OTIIMBKAX.

2. Metoapsl 60pb0BI € Ta30BBIMU BKIIFOUEHHUSIMHU B OTJIMBKAX.

3. [Ipsimas u oOpaTHask TUKBAIUS B OTJIMBKAX.

4. Pacuet (hopMbI yCcaI0YHON paKOBUHBI B IIMJIMHAPUUECKOMN OTIIUBKE.

5. Hemerannnueckue BKIIIOUEHUS U METOABI OOPHOBI C HUMHU.

6. 'a30BbIe 1e(peKTHl B OTIUBKE 10 BUHE METaIa.

7. 'a30BbIe ePEeKThI B OTIMBKAX MO BUHE JINTEHHON (HOPMBI

8. YpaBHenue Oyphbe 1Ji pacyeTa TeI1000MeHa B CUCTEME OTJIMBKA - (popma.

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

10. KopoGieHue OTIMBOK U METOJIbI OOPHOBI C HUMHU.

11. Ycanpounsie neeKThl B OTIIMBKAX U METOJIbI OOpPHOBI C HUMU

12. TloBepxHOCTHBIE CBOMCTBA PaCILIaBOB. Y paBHeHuE Jlammaca.

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

14. YcanouHasi mOpUCTOCTh B OTJIMBKaX. MeTo ikl 00pHOBI C HEl.

15. OcHoOBHBIE CTIOCOOBI YIIPABIECHUS KPUCTAIUTMYECKOU CTPYKTYpOH
OTJIUBOK.

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

17. IToBepXHOCTHOE JIETUPOBAHUE U ApMUPOBAHUE OTJIMBOK.

18. 3arpyiHeHHas ycaJka B OTJIMBKAX.

19. KoHueHTpalMOHHOE NEPEOXIIAKIECHUE U €r0 BIUSHAE HA KHHETHKY
3aTBEpICBAHMUS.

20. XonoaHble TPEUIMHBI B OTJIMBKAX.



21. I'opsiurie TpeuMHbI B OTIIMBKAX.

22. I'paHnyHbI€ YCIOBHS B 3aJ]a4aX TEIJI000MEHA MEXAY OTIUBKOMN U
dbopmoii.

23. 'oMoreHHoe 3apoiblieo0pa3oBaHue.

24. I'eTeporeHHOE 3apO/IbIIIIHOOPa30BaHUE.

25. 3aTpyIHEHHAs ycaJKa B OTIMBKaXx.

26. Pa3HOBUIHOCTH IPUMEHSIEMBIX MTPUOBLIEH.

27. atencudukarus paboTsl MPUOBLIH.

28. Monens TermIonpoBoIHOCTH (hOPMOBOYHBIX cMecel JlynmpHeBa.

29. I'azonponunaemMocTts 3epHUCTBIX cpen 1o Kosenn-Kapmany.

30. MexaHnuecKkre CBOMCTBa (POPMOBOYHBIX CMECEH.

31. IlpenoTBparnienre 0Opa3oBaHus y>)KUMHUH.

32. TepMuyecKue HANPSHKEHUS B OTJIMBKAX.

33. Metonbl OOpbOBI € Ta30BBIMU BKIIFOUEHUSIMU B OTJIMBKAX.

34. Ilpsimast u oOpaTHas JIMKBALUS B OTJIMBKAX.

35. PacyeT ¢opMbI yca0uHON PAKOBUHBI B IIMJIMHIPUYECKON OTIUBKE.

36. Hemeramnyeckue BKIOYEHHUS] U METOJIbI OOPbOBI C HUMH.

37. T'a30BbIe AeEKTHI B OTJIMBKE 110 BUHE METAJLIA.

38. I'a30BbI€ AeEeKTH B OTJIMBKAX MO0 BUHE JUTEUHON (POPMBI

39. YpaBuenue @ypoe 11 pacuera TEII000MEHa B CUCTEME OTIMBKA -
dbopma.

40. OcHOBHBIE 3aKOHOMEPHOCTH U METO/AbI MOAU(PUIIMPOBAHUS METAIIOB U
CILIaBOB.

41. KopoOneHue OTIMBOK U METOJIBI OOPHOBI C HUMHU.

42. Ycanounble 1e(eKThl B OTIMBKAX U METO/Abl OOPHOBI C HUMU

43. IIoBepXHOCTHBIE CBOMCTBA pacIiaBoB. Y paBHeHue Jlamnaca.

44. MeTtoasl pacueTa rIyOMHBI 3aj7€TaHus yCaJ0uYHOW PaKOBUHBI.

45. YcanouHas MOPUCTOCTh B OTJIMBKAX. MeTo 16l 0OphOBI C HEM.

46. OCHOBHBIE CIIOCOOBI YIIPABJICHHS KPUCTALTUYECKON CTPYKTYpOU
OTJIUBOK.

47. llpurap Ha otiuBKax. MeToisl 60pbOBI ¢ IPUTAPOM.

48. IToBepXHOCTHOE JIErUPOBAaHUE U APMUPOBAHKE OTIIUBOK.

49. 3arpynHeHHas ycaJka B OTJIMBKAX.

50. KoHLeHTpallMOHHOE NEPEOXJIAKAECHNUE U €T0 BIUSHUE HA KHHETUKY
3aTBEp/ICBAHUS.

51. XonoaHble TPEUIMHBI B OTJIMBKAX.

52. I'opsAune TpEUHbI B OTJIMBKaX.

53. 'pannuHbBIC YCIOBUSA B 3aJ1a4ax TEII000OMEHA MEXTY OTJIMBKOU U
dbopmoii.

54. 'omoreHHoOE 3apojblieo0pa3oBaHue.

55. I'eTeporeHHoe 3apObIIIIHOOPa30BaHHE.

56. 3aTpyiHEHHas ycaJKa B OTJIMBKAX.

57. Pa3HOBHUIHOCTH MPUMEHIEMBIX TPHUOBLICH.

58. UnTencudukarus paboThl MPUOBLIH.

59. Mojienb TeTIonpoBOJHOCTH (POPMOBOYHBIX cMeceit JynbpHeBa.



60. ["'a3onponuniaeMocts 3epHUCTBIX cpel o Kozenu-Kapmany.

61. Mexanuueckue cBOMCTBa (H)OPMOBOYHBIX CMECEH.

62. IIpenoTBpaiienre 00Opa3oBaHus y>KUMHH.

7.2.6. MeToauKa  BBICTABJEHHUS OLEHKH TIPA  NPOBEACHUU
MPOMEKYTOUYHOM aTTeCTAUN

OK3ameH npo8oOUMCes N0 mecm-ounemam, Kaxicowvlli U3 KOMopulX COOePIHCUM
10 e6onpocos u 3aoauy. Kadsicowiii npasunivHulli omeem HA BGONPOC 8 mecme
oyenusaemcs 1 odaniom, saoaua oyenusaemcs 6 10 6annos (5 6annos eepuoe
pewienue u 5 6annos sa eepHuiti omeen). Maxcumanvrnoe Koauuecmeo HaOPAHHbLIX
oannos — 20.

1. Oyenka «HeyooenemeopumenvHo» cmasumcs 6 ciyuae, eciu CmyOeHm
Habpan menee 6 6a108.

2. Oyenxa «YooenremeopumenvHoy cmasumcs 6 ciyudae, 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 0o 20
bannos.)

7.2.7 IlaciopT OLIEHOYHBIX MATEPHAJIOB

Ko
KOHTpOJ'II/IpyeMLIe pas3aciibl (TCMLI) 8 o HanmenoBanue
Ne i/t KOHTPOJHMPYEMOH
JUCLMITIIMHBI OLCHOYHOI'0 CPEACTBA
KOMIICTCHIIM
1 CrpykTypa MeTannmueckoii xuakoctu. Mogenn  [[TK-4 TCCT, KOHTPOJIbHAS pa60Ta,

JKUJIKOTO COCTOSTHUA. AHAIU3 (a30BBIX 3ammTa na60paT0prlx
MPEBpPAIICHHUI Ha OCHOBE KITACTEPHOIN MOJIEITH

JKHAKOCTH. CBOMCTBA )KUIKOCTEH: IIIOTHOCTD, pa60T.

BSI3KOCTb, 3JICKTPOIPOBOIHOCTb, AaBJICHHE Mapa,
TerIo(QU3NIECKUE CBONCTBA, TOBEPXHOCTHOE
HaTsDKCHUE, cMadnBaHue. TemreparypHas
3aBUCHMOCTD CBOMCTB JKHJIKOCTEH.

2 Bsaumopelicteue MeTammaeckux pacmiasos ¢ ([TK-4 Tecr, KOHTPOJIbHAsI pa60Ta,

razamu (BOJOPOJIOM, KHCIIOPOIOM, a30TOM, 3AIIATA TA6ODATODHEIX
CJIOXKHBIMH TA3aMH) U OTHEYHOPHBIMU 1 P P

MaTepuaraMy. DK30T€HHbIE U SHIOTCHHbIE pa60T.
BKJIFOUEHHMS B cIlIaBaX. PacTBopuMOCTh ra3os B
JKHJIKOM ¥ TBEPAOM COCTOSIHUH. Brienenue razo
MIPY KPUCTAUTH3alUH paciuiaBa. opMupoBaHue
ra3oBbIX nedekToB.. Packucienne pacmiaBa

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

0[] 3aTOIJICHHBI ypOBEHb. Y paBHEHUS 6
JBIKEHHMS BSI3KOH KHUAKOCTH (YpaBHEHHE 3aluTa JabOPaTOPHBIX

Haswe-Ctokca). ['uapaBnudecknue cConpoTHBICHUS pa60T.
Y TIOTEPH HAropa IMOTOKA KHUIKOTO METaJlIa.
Hewuszorepmuueckas ruapoaiaamuka. Pacder
MPOIOJKATEFHOCTH 3aII0JTHEHUS (POPMBI
MeTauioM. JKUIKOTeKydecTh METaJIOB U
criaBoB. TeXHOJIOTHYECKHE MPOOBI Ha
KHUJIKOTEKY4eCTh U METO/IbI €€ OLleHKU. CBs3b
KUAKOTEKYYECTH C MMOJI0KSHUEM CILIaBOB
)IBOK\;IHbIX CHUCTEM Ha auarpamMmax COCTOSAHHA.
3anoaHIeMOCTh HOPMBI KUIKAM METAILIOM.
TexHomoruueckue (HakToOphl, BIUSIIOMINE HA
3anonHseMocTh. KOHCTpynpoBaHUe TUTHUKOBBIX
cucreM. Cyxarompecs: 1 paclIupsIONIHecs
JINTHUKOBBIC

cucTeMbl. MeTobl pacyeTa JIEMEHTOB
JIMTHUKOBBIX cucteM. lllnakooTneneHue. .

4 TepMonrHamMuueckue yciaoBus mpouecca TIK-4 TCCT, KOHTPOJIbHAS pa60Ta,




KpUcTam3anuu kak ¢asosoro nepexona I poza.
Pacuer pa3mepa 1 paboThl 00pa3oBaHKs LIEHTPOB
KpucTamnu3anuu. Poct kpucranios.
T'ereporenHoe 3apoxaeHHe KPUCTAIIIOB.

dopma KpuCTaILIOB.

Kpucraninzanus cruiaBoB TBEpABIX PaCTBOPOB.
TemnepaTypHbIil 1 KOHIICHTPALUOHHBIH
uHTepBajbl Kpuctamnsanuu. Koaddumment
pacnpeneneHus. TeMn KpUCTaIIU3aIHN.
Mopenu HepaBHOBECHON KPUCTAJNTU3ALUH.
YnpasieHue npoueccoM GopMHUPOBaHHS
KPHUCTAJUNINYECKOH CTPYKTYPHI CILIABOB B
OTJINBKAX.

Mopmndumupoanne. CycrieH3HOHHAs 3aJIMBKA.
TemmepaTypHO-BpeMeHHast 00paboTKa pacIuiaBa.
30HaNbHAs TUKBAIWS B OTJIMBKAX. MeponpusTus,
HaIlpaBJICHHbIE HA YMEHBIIIEHUE XUMUYECKOMH
HEOJHOPOJHOCTH OTNINBOK. Hemerammnyeckue
BKJIIOYEHHS B OTJIMBKAX U MEPOIPHUSTHUS IS UX
penoTBpaleHus. ['a3bl B INTEHHBIX CIIIaBaX U UX
HOBEJICHUE TIPH KPUCTAJUIN3ALNH.

3aIuTa J1a00paTOPHBIX
pabor.

TerutoBble Iponecchl HAa FPAaHUIIAX pa3aena.
VpasHenue HotoToHa. YpaBHeHue ®Oypbe.
I'panmunble ycnoBus TEII00OMEHa MEXIY
OTIHBKOH U hopmoii. DopMupoBaHHE YCagOIHOTO
3a3opa. Temonepenayua B 3a3ope. TernnooTnadya ot
MOBEPXHOCTH (DOPMBI B OKPYIKAIOILYIO CPENY.
TemmepaTyponpoBoIHOCTE (POPMOBOYHBIX U
CTEpXKHEBBIX cMecei. DopMupoBaHue
TEPMHUYECKOTO IpHUrapa.

Mertop! HCCITeI0BaHMS IIPOLIECCOB
3aTBEPJICBAHNS U OXJIAXKICHUS OTIMBOK.
3aTBepaeBaHNe OTIMBOK U3 YHCTHIX,
9BTEKTHIECKHX, ITUPOKO HHTEPBATBHBIX CILIABOB.
Ob6nacTs 3aTBepACBaHMs U ee cTpoeHue. ['panuma
BBUINBAEMOCTH, MUTaHUs. B3anMOCBSI3b CTpOCHUS
00TacTH 3aTBEPACHHUS C TUTCHHBIMUA CBOHCTBAMH.
3aKOH KBaJpaTHOTO KOPHs (IOIyILIEeHHs,
MCXO/IHAsl pacyeTHasi CXeMa, peleHHe).
Koaddumuent 3arBepaesanus. Biausaue
KOH(UTYpaluH OTINBKH HA KHHETHKY U
MPOJOIKUTENEHOCTh 3aTBEP ICBAHMS.
WmxeHepHbIe METO/BI pacieTa KHHETHKH 1
HPOJOIKUTENEHOCTH 3aTBEPICBAHMS C yIETOM
BIIMSIHUS TIeperpeBa, TEMIIEpaTypHOT0 HHTEpBala
KPHCTAIUTU3ALNH, TEINIOHU3MIECKHX CBONCTB
nuTelHbIX Gopm. PerynupoBanue TemnoBsx
MPOIECCOB.

Ounznueckas Mpupoja ycaJKu METaUIOB U
CITaBOB. Y CajKa B XXUIKOM COCTOSIHUH, IIPU
3aTBEPJCBaHUM, B TBEPAOM COCTOSTHIH. O0beMHas
U nuHelHas ycaaka. KoadduumenTs! ycanku.
CBo0Oo/iHAs ¥ 3aTPY/AHEHHAs YCaaKa OTIHBOK.
IMpenycanouHoe paciipenue. Kpusble ycaaku
JIUTEHHBIX CIUIaBOB.

YcangouHble pakOBHHBI U yCaJ0YHAsl IOPHCTOCTH B
ornuBKax. [InTanue u HanpaBIeHHOE
3aTBep/ieBaHNe OTINBOK. PacueT riyOuHEI
obJracTH ycaJo9HON pakoBHHEL. [1prOBLTH 1 NX
kinaccudukanus. Beibop Tumna npuosLiei 1 Mect
UX YCTAaHOBKM Ha OTJIMBKaX. Buasl ycapouHoi
IOPUCTOCTH. cDaKTOpr, BJIMAONINE HA PA3BUTUC
yCal04HOM MOPUCTOCTH.

CKJIOHHOCTB K Pa3BUTHIO YCaJI0YHBIX Ne()EKTOB B
CBSI3H C MOJIO’KEHUEM CIUIABOB JBOMHBIX CHCTEM
Ha AuarpaMMax COCTOSIHHUS. MeponpusTust mo
HpeIyNpeKACHNI0 YCaT0IHOH IIOPUCTOCTH.
T'opstane TpemmHEI B OTIHBKaX. ['OpsaeioMKoCcTs
¥ TPEIMHOYCTOHYMBOCTD. DPDHEKTHBHBIN
UHTCPBaJI KpUCTAJUIM3alUU. Meponpmm«m 1o

[1K-4

Tect, koHTpoONbHAA paboTa,
3amuTa J1a00paTOPHBIX
pabor.




IpeIynpeskAeHNI0 00pa30BaHUs FOPSYNX TPEIINH
B OTJIMBKaX.

BHyTpeHHMe HanpsHKEeHHs B OTIHMBKAX.
BpemeHnHbIe U 0CTaTOYHbIE HANIPSKCHUS.
VYcanounsle, (pa3oBbIe U TEPMUIECKHE
HarpsbkeHns. X oo gHble TpemuHsl. Kopobnenue
OTIUBOK. MeponpusaTHs 10 CHUXKEHHIO
BHYTPEHHMX HAMpsKEHUH B OTIHBKAX.

Kon
Kontponupyemsle pa3zaeins! (TEMbI) . HaumenoBanue
Ne n/m KOHTPOJIUPYEMOM
JVCLIATUTHHEI OLIGHOYHOT'O CPEJICTBA
KOMIIETEHINH

7.3. Meroauueckue MaTepHaJbl, ONpeAeJAIHe MPOoLeaypbl
OLICHUBAHMS 3HAHMI, YMEHMI, HABBIKOB U (WJIM) ONBITA /1eSITEIbHOCTH

TectupoBanue ocymecTBiserca, JAUO0 TMPU TOMOIIM KOMIIBIOTEPHOU
CUCTEMBI TECTUPOBAHHUA, JTUOO C HUCIOJIb30BAHUEM BBIJAHHBIX TECT-33JaHUM Ha
OymaxxHoM Hocureine. Bpemsa tectupoBanuss 30 MuH. 3aTeM OCYUIECTBIIETCS
IIPOBEPKA TECTa 3K3aMEHATOPOM M BBICTABISETCA OLIEHKA COIVIACHO METOIUKU
BBICTABJICHUS OLICHKU ITPU MPOBEICHNUHN ITPOMEKYTOUYHOM aTTECTALUH.

Pemenue craHmapTHBIX 3aJad OCYLIECTBIISETCS, JUOO MpU MOMOIIU
KOMITBIOTEPHON CUCTEMBI TECTHPOBAHUSA, JINOO C UCIOJIb30BAHUEM BhIIAHHBIX 3a7a4
Ha OyMakHOM Hocutesne. Bpemsa pemenus 3agady 30 MuH. 3aTeM OCYLIECTBISETCS
IIPOBEpPKA pEIICHHs 3a7ad 3K3aMEHAaTOPOM M BBICTABIISIETCA OLIEHKA, COIVIACHO
METO/IMKH BBICTaBJIECHUS OLICHKU TP MPOBEAECHUU TPOMEKYTOUHOM aTTECTALINH.

Pemenne npukiagHeIX 3a4ad  OCYWIECTBIAETCS, JIMOO TPU TOMOLIA
KOMITbIOTEPHON CUCTEMBI TECTHPOBAHUSA, JINOO C UCIOIb30BAHUEM BhIIAHHBIX 3a7a4
Ha OymakHoM Hocutene. Bpems pemenus 3agau 30 MuH. 3aTeM OCYLIECTBIISETCS
IIPOBEpKA pELICHUS 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO
METOJIMKH BBICTaBJIECHUS OLICHKU IIPU MPOBEAECHUN IPOMEKYTOUHOM aTTECTALMH.

8 YYEBHO METOANYECKOE U HTHO®POPMALIMOHHOE
OBECIIEYEHUE JUCIIUIIJINHBI)

8.1 IlepeuyeHb y4eOHOIl JUTEepaTypbl, HEOOXOAMMOW /JISI OCBOECHMS
AUCHUNIIHMHBI

1. Tapo M.B. Teopernueckue OCHOBBI JUTEMHOIO MPOU3BOJACTBA. — M.:
BUAM, 2016. 480 c.

2. Tlonydyenue u oOpaboTKa METaUIOB U COEAMHEHUM: y4yed. mocoodue. -
Boponex : BI'TY, 2004. - 201 c.

3 Jlesn, JI. 1. OCHOBBI TEOPUHU METAJUTYPrUYECKUX MTPOLIECCOB U TEXHOJIOTUS
IUTaBKU JINTEHHBIX CIUIaBOB : yueO. 11 cryaeHtoB By3oB / JI. W. Jleeu, JI. M.
Mapuenbax. — Mocksa : Mammnoctpoenue, 1970. —496 c.

8.2 IlepeyeHb WMH(OPMANUOHHBIX TEXHOJOTHI, HCHOJb3yeMbIX MPH
OCYLLECTBJICHMH 00pa30BaTeJbHOI0 NpoLecca IO AMCHMILIMHE, BKJIIOYAS
nepeYeHb  JMIEH3HMOHHOr0  NPOIrpPaMMHOr0  olecme4eHHsl, PecypcoB
HH(pOPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceT «AHTEepHeT», COBpEeMEeHHBIX
npogeccHOHAIBbHBIX 023 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

MyJabsTuMenuiinbie Buaeogparmentbl: Bugeoduibmel no Merogam
00pabOTKHU METAJLIOB.




MyabTuMeauiHbIe JIEKUMOHHBbIE AeMOHcTpauuM: IIpeseHtanuu 1o
TeMaM Kypca.

9 MATEPUAJIBHO-TEXHUYECKAS BA3ZA, HEOBXOANMASA AJIA

OCYHWECTBJIEHUSA OBPAZOBATEJIBHOI'O ITPOLHECCA
Crneunanu3MpoBaHHAA JICKIUOHHASI AyIMTOPHUSL, OCHAILICHHAS
000py0BaHUEM JJIS JIEKIIMOHHBIX JJIEMOHCTPALIUNA U MTPOCKIIMOHHOM armapaTypoiu
Y4eOnble 1a0opaTopun:

«MarepuanoBeaeHUS»
«Mertamnorpaduaeckasi»
«Tepmuueckoit 00padOTKH»
«IIpounocTm»

JlabopatopHass 0a3za: wmetamtorpadpuueckue MuKpockornsl MUM-7 u
MHUM-8, OHOJIOTMYECKHE MHUKPOCKONBI, HWHCTPYMEHTAIbHBIE MHKPOCKOIIBI,
TBEpJIOMEpHI, T[€Ud HarpeBarelibHble MydenbHble, IIaXTHbIE, TpyOYaThIe,
TepMoInapsel, ucnbitaresnbHbie MamuHel P10, P20, MK30, npucnocobienus ajis
MPUTOTOBJICHUS] METAILTOTpaPuUIECKUX NUIUQPOB, CTEHIBI C XapaKTEPHBIMU BUAAMU
W3JIOMOB U TUTIAMU UCHBITATENIBHBIX 00pa3loB, KOMILIEKTHI METAIIIOTpadUIECKUX
nUIMQOB YEPHBIX W IBETHBIX METAUIOB M CIUIABOB, II€YH, JTUAMPOEKTOP,
AMUANACKON, KOMIIBIOTEPHl IEPCOHAIBHBIE, KCEPOKCHI, MPUHTEPHI, HUPPOBOI
doToarmapar.

10. METOAUYECKUE YKA3ZAHUSA JJIA OBYYAIOLIIUXCH 110
OCBOEHMUIO JUCHUIIJIMHBI (MOAY JIS)

[To mucuumnnmae «OCHOBBI TEOPHUH TIABKI YUTAIOTCS JCKIIUHU, TIPOBOASTCS
nabopaTtopHbie pabOTHI.

OcHOBOW W3yYeHHS JUCHUIUIMHBI SIBISIIOTCS JIGKIIMH, Ha KOTOPBIX
U3JaralTcs Hanbosee CyIeCTBEHHBIE U TPYIHbBIE BOMPOCHI, a TAKKE BOMPOCHI, HE
HaIIEeIINe OTPaXXeHHs B y4eOHO TuTeparype.

JlabopaTopHbie paOOThI BBIMOJIHSIOTCS Ha Ja0OpPaTOPHOM O0OOPYIOBAaHHUU B
COOTBETCTBUH C METOJIMKAMM, TPUBEICHHBIMH B YKa3aHMSIX K BBIIIOJHEHHIO padoT.

Bun yueOHbIx

. JleATeNbHOCTh CTYIEHTA
3aHSITHI

Jlexms Hanucanne xkoHCHeKTa JIEKIUiA: KPAaTKO, CXEMaTUYHO, TTOCJIEI0BATEIBHO
(¢uKCcUpOBaTh OCHOBHBIE  TOJIOKEHHsS, BBIBOJBI, (HOPMYIHPOBKH,
0000IICHHS; TTOMEYaTh Ba)KHBIE MBICIIH, BBIJEISITH KIIOUEBEIEC CIIOBA,
TepMuHbl. [IpoBepka TEPMHHOB, MOHSTHI C MOMOILIBIO IHIUKIONEANM,
CIOBapeH, CHpPABOYHUKOB C BBIMUCHIBAHUEM TOJKOBAaHUM B TETPab.
O6o3HaueHue BOIMPOCOB, TEPMUHOB, MaTepHala, KOTOPHIE BBI3BIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B pEKOMEHIyeMoil mauteparype. Ecmm
CaMOCTOSITENILHO HE YAaeTcs pa3o0paThCs B MaTepuaie, HEOOXOAMMO
chopMyaupoBaTh BOMPOC M 33/1aTh MPENOJAaBATENI0 HA JICKIIUUA WM Ha
MPAKTUYECKOM 3aHSTUU.

JlaGopatopHnas pabora|/labopaTopHpie ~ pabOThl  TO3BOJSIOT  HAYYHUTHCS ~ MPUMEHATH
TEOPETUYECKHE 3HAHUSA, TOJyYeHHbIE Ha JIEKIUU TP PEHICHUH
KOHKPETHBIX 3amad. YToObl Hamboyiee palMoOHAILHO W IOJHO




MCIIOJIb30BaTh BCE BO3MOXHOCTH J1a00OPATOPHBIX IS MOATOTOBKUA K HUM
HE0OXOIMMO: CIeAyeT pa3oOpaTh JIGKIMIO 1O COOTBETCTBYIOIIEH TeMme,
O3HAKOMHUTCSI C COOTBETCTBYIOIIMM pa3zeioM yueOHHKa, mpopadoTaTh
AOMNOJIHUTCIBbHYIO JIMTCPATYpPY W HCTOYHHUKH, PCIIUTL 3ada4yud H
BBINOJHHUTH JIPYTUE MUCHMEHHBIC 3a1aHUSL.

CaMocrosTenbHas
pabora

CamocrosarenbHass paboTa CTYIEHTOB  CIIOCOOCTBYET  IIyOOKOMY
YCBOCHUS Y4€OHOr0 MaTepHaia U pa3BUTHIO HABBIKOB CAMOOOPA30BAHUSL.
CamocrosTenbHas paboTa MpeanoaraeT ciaeIyrllne COCTaBISIONINE:

- paboTa ¢ TEeKCTaMH: y4eOHUKaMHM, CIIPABOUYHHKAMH, JOMOTHUTEIHHOM
JUTEPATYPOU, a TaK:Ke MPOPadOTKa KOHCIIEKTOB JICKIIHA;

- BBIITOJTHEHUE JOMAITHHUX 3aJIJaHA{ U PACUETOB;

- paboTa HaJl TEeMaMU JJIsl CAMOCTOSATEIBHOTO U3YYCHHUS;

- ydacTue B paboTe CTYy/I€HUECKHX HayYHbIX KOH(EPEHINH, OMMMITHA;

- MOJITOTOBKA K MMPOMEKYTOYHOH aTTECTAIUH.

IToaroroBka x
IIPOMEKYTOUHON
aTTecTalHuu

['oToBUTBCS K IPOMEKYTOYHOM aTTECTALMM CIEAYET CUCTEMATUUYECKHU, B
TEUEHHE BCEro cemecTpa. MIHTeHCMBHAs MOATrOTOBKA JOJIKHA HAYAThCS HE
MO3JHEE, YeM 3a MECAL-NOJITOpa J0 IIPOMEXYTOYHOM aTTECTALUU.
JlaHHBIE TIepea PK3aMEHOM TpH IHS 3(PQPEKTUBHEE BCETO HCIOJIB30BATh
JUISL IOBTOPEHUS M CUCTEMATU3ALIMU MaTepraia.




