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1. HEJIA U 3AJAYH TUCHUITJIINHBI

1.1. Hean aucuMninHbI

N3yyenus AMCUMIUIMHBI HANpaBJIEHO HAa YCBOGHUM CTYJEHTaMU Oa30BBIX
3HAHUU O SIBJIICHHMSX WM NpOleccax, UMEIOIIUX MECTO IMPU MOIYYEHHH OTJIIMBOK
Pa3IMYHBIMKU CIIOCOO0AMH M3 JIMTEHHBIX METAIJIOB M CIUIaBOB. PaccmatpuBarorcs
3aKOHOMEPHOCTH (HOPMHUPOBAHUS OTIMBOK C MOMEHTA MPUTOTOBJICHHS KUIKOTO
paciuiaBa 0  OXJAXJICHHUS TBEPJIOW 3aroTOBKH; JIMTEMHBIE  CBOMCTBA,
MPOSBJISIIOIIMXCSA NPU  TEUYCHUM JKUAKOTO MeETamia, €ro KpUCTaJUIM3allnH,
3aTBEPJICBAHUM W OXJIAXKACHUS; B3aUMOCBSI3M TEXHOJIOTUYECKHUX MNapaMETPOB M
MOKa3aTeIen KauyecTBa JUTON 3arOTOBKH.

1.2. 3agaum ocBoOeHHS JUCHUILIUHBI

OBnajneHre CTyJACHTAaMHU NPUHIUIIAMH W TMPAKTUYECKUMHU HABBIKAMHU
yIOpaBJIeHHUs TpoiieccaMu (POPMUPOBAHUS OTJIMBOK C Y4E€TOM OCOOCHHOCTEU
PA3JIMYHBIX TEXHOJIOTUM U OTAEIBHBIX ITPOU3BOACTBEHHBIX ONIEPALIUi.

B pesynbrare wu3ydeHHs JUCHUIUIMHBI OOYYAIOMIMICS JOJKEH 3HAaTh
(GU3MYECKYI0 CYIIHOCTH MpPOIECCOB (POPMUPOBAHUS CTPYKTYpbl M CBOWCTB
OTJIMBOK; JIMTEWHBIE CBOKWCTBA METAJUIOB U CIUIABOB; BIIMSIHUE TEXHOJOTMYECKUX
PEKMMOB U IApaMETPOB HA IOKa3aTeld KadyeCTBa JIMTBIX 3arOTOBOK; MPUYUHBI
BO3HUKHOBEHUS JTUTCHHBIX TE(PEKTOB.

2. MECTO JAUCHUMIIJIMHBI B CTPYKTYPE OIIOII
Jucnunnuaa «Teopust TUTENHBIX MPOLIECCOB» OTHOCUTCS K JUCHUILUIMHAM
BapUATUBHOM 4acTH (AUCIUILIMHA 11O BHIOOPY) Osioka b1.

3. HIEPEYEHD IIVIAHUPYEMBIX PE3YJIBTATOB OBYUEHMUA 110
JANCIHUIIJINHE
[Ipouecc w3ydyeHuss JOUCUMIUIAHBL «Teopus JIMTEHHBIX MPOLIECCOB»
HarpaBJjeH Ha (OPMUPOBAHUE CIECAYIONTUX KOMIIETEHITUH:
ITIK-4 - TOTOBHOCTBIO UCIIOJIb30BaTh OCHOBHBIEC MOHSTHS, 3aKOHBI U MOJCIIH
TEPMOJIMHAMUKH, XUMUYECKON KUHETUKH, IEPEHOCA TEIIA U MACCHI

Pe3yabTaTrhl 00y4eHus, XapaKTepU3yIoLIue

Komnerenuus
¢opMHPOBAHHOCTH KOMIIETCHIIUH

[1K-4 3HATh

- OCHOBHBIE€ TEOPETUUYECKUE TIOJIOKEHHUS 1 0a30BbIE
MOHATHS JIATEUHBIX MPOLIECCOB U TEXHOJIOTHM;

- TEOPETHYECKUE OCHOBBI TETUIO(QU3NIECKOTO, (PUBUKO-
XUMHUYECKOTO B3aMMO/ICHCTBHSI paciiiaBa u (hOpMBbI;

- THAPABINYECKUE U TaA30JUHAMUYECKUE
3aKOHOMEPHOCTH U SIBJICHUS, IIPOTEKAOIIUE C MOMEHTA
IIPUTOTOBJICHUS KHUJIKOTO METAJJIA J0 OXJIAXKICHUS
TBEPAOU 3arOTOBKH;

- B3aUMOCBSI31 TEXHOJOTHYECKUX MTApaMETPOB U
II0Ka3aTeser KayecTBa JIMTON POAYKLINH.

YMETh




- ONKCHIBATh JIUTEHHBIN IPOLIECC HA OCHOBE
KOMILUIEKCHOT'O 3HAHUS U IOHUMAaHUs TEOPUU
KpUCTAIU3AIUH, TeITOPU3NIEeCKUX, (PU3UKO-
XUMHYECKUX U THIPABINYECKUX MPOLIECCOB,
IPOTEKAIOIINX B JINTEHHOUN opme

- AHAIM3UPOBATH B3AMMOCBS3H IIPOLIECCOB,
MPOTEKAIOIIUX MPU POPMUPOBAHUU OTIUBKHU, CBOWCTB
MaTepUaIoB JUTEHHBIX (POPM U MeTaIa C KAYeCTBOM
JUTEWHON MPOAYKIY;

- BBINOJIHATH PACYETHI ITPOLIECCOB U KOHCTPYKTUBHBIX
AJIEMEHTOB JINTEHHOU (HOPMBI;

- AaHAJIM3UPOBATh TUIPOIUHAMUYECKHE,
KPUCTAITN3AIMOHHBIE, TETUIOBBIE MPOLIECCHI TTPU
IIOMOILY IPOrPAMMHBIX MOJYJIEH;

- ACTIOJIB30BATh PE3YJIBTATHI MOJCINPOBAHUS JTUTEHHBIX
IIPOLIECCOB IS aHAJIN3a U KOHTPOJISA Ka4eCTBA JIUThS B
IIPAKTUYECKON MHKEHEPHOM JEATEIBHOCTH IIpU
pa3paboTKe TEXHOJIOTUYECKUX MPOLIECCOB JIUTHSI.

BIIAJIETh
- HaBBIKaMHM YIIPABJICHUS MTporieccaMu (POpMHUPOBAHUS

OTJIMBOK;

- HaBbIKaMH BbIOOpA 1 00OCHOBAHUS TEXHOJOTUUECKUX
PEKUMOB JIUThSI 17151 00eCIeueHUs 3a/IaHHOT0 KaueCcTBa
OTJIMBOK.

- METOJAMH U METOJIMKAMH PacyeTa TEXHOJIOTMYECKUX
IIPOLIECCOB U KOHCTPYKTUBHBIX 3JIEMEHTOB JIUTCHHON

(bopMmBL.

4. OFBEM JINCIUIIJINHBI
O6miass TpyJOEMKOCTh AUCHUIUIMHBI «Teopusi JUTEHHBIX MPOIIECCOBY
COCTaBJISIET S 3.€.
Pacnpenenenuie Tpy10eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATUN
ouHasi popma o0yueHust

. Bcero | CemecTpbl

Buapl yueOHOM paboThI 4ACOB 5
AyAUTOpPHBIE 3aHATHS (BCEro) 54 54
B ToMm uncre:
Jlexin 18 18
JlabopaTtopusie pabotsl (JIP) 36 36
CamocrosiTesibHasi paboTa 90 90
Yacel Ha KOHTPOJIb 36 36
Bupl npoMeKyTOYHOM aTTECTAUH - YK3aMEH + +
OO01mast TPy 10€MKOCTb:
aKaJeMHYECKHE Yachl 180 180




3ad.e]l. 5 5

5. COAEPKAHUE JUCIHUIIVIMHBI (MOY JISA)
5.1 Copaep:xkanue pa3gesioB JAUCHUIUVIMHBI M paclpelejieHHe
TPYAOEMKOCTH 110 BUIaM 3aHATHI
o4Has popma 00ydeHust

JIa6. Bcero
Ne n/m Haumenosanue Tembl Conepxanue paszena Jlexn san CPC ac ’
1 CpoiicTBa U cTpOEHHUE CTpyKTypa METaIIN4eCcKOH KUAKOCTH.
MeTalNINYeCKUX Mogenu KUAKOTO COCTOSHHA. AHANIN3
pacniaBoB (ha30BBIX NIPEBpPAICHUH Ha OCHOBE

KJIACTEPHOW MOJICNHN KUAKOCTU. Pacrias kak
PEOTOTUIECKOE TEIO.

HeHbpIOTOHOBCKHE JKUIKOCTH (Tera
Makcsemna, bunrama, [1IBenosa).
[IpuMeHNMOCTD 3aKOHOB THIPABINKH K
METAJUTHYECKIM PacIiaBaM Kak 4 6 14 24
HBIOTOHOBCKHUM >KHIKOCTSIM.

CBoliCTBA )KHIKOCTEH: IIIOTHOCTD, BA3KOCTD,
3JIEKTPONPOBOTHOCTb, IaBJICHHE Tapa,
TeIo(GU3NIECKUE CBOWCTBA, TOBEPXHOCTHOE
HaTsDKeHHE, cMaunBanue. TemmneparypHas
3aBHCHMOCTDH CBOMCTB JKHUJIKOCTEH.
B3anMocBA3b )KUAKOTO B TBEPAOTO
coctosiHus. HacnencTBeHHOCTh paciizaBoB.

2 Ipouecchl npuroToBJeHus | B3aumozelicTBue MeTalNINYECKUX PacIIaBOB
JIMTEHHBIX CIJIABOB. ¢ razamu (BOJOPOZOM, KHCIOPOJOM, a30TOM,
CJIO)KHBIMH T'a3aMH) U OTHEYIOPHBIMH
MaTepuaiaMH. DK30T¢HHBIE U SHJIOTCHHbIE
BKJTIOYEHHS B CIUTaBaxX. PacTBOPHMOCTE ra3oB
B )KHJIKOM U TBEPIOM COCTOSHUU. Brienenne
ra30B [PU KPUCTAIUIN3AINH PacIIaBa.
dopMupoBaHUE Tra30BBIX Ae()EKTOB. 4 6 14 24
AnIcOpOLMOHHEIE METOIbI paMHUPOBAHMS:
MIPOJIYBKOM ra3amH, IulakaMu, (GJIrocamy,
HCTIOJIb30BaHNE aKTUBHBIX (DHIBTPOB.
YpaBHenue Crokca. HeancopOuuonHbsie
MeTObI paQUHUPOBAHHUS: YIBTPA3BYKOM,
BaKyyMHPOBaHUEM, TACCHBHBIE (DMIIBTPEL.
Packucnenue pacniasa

3 I'uapaBanyeckue I'unpocratuka. YpaBHeHHe ApXuMenaa.
npouecchl B JUTEHHOI ITapanoxc ITackans. Pacuer naBnenus
dopme. JKHJIKOCTH Ha cTeHkH (opmbl. Harpykenune

nuteiHol Gopmel. M3oTepmudeckas
ruapoanHaMuka. Pacxon, cpenssas ckopocTs
U 3JIEMEHTHI ONEPEYHOr0 CEYEHUS MIOTOKA.
VpaBHeHnue bepHym 11 ycTaHOBUBILETOCS
JIBUOKCHUS )KHUIKOCTH. JlaBjaeHne cBoOOIHOM
CTpYyHY Ha TBepAble CTeHKU. VcTeuenue
JKUJIKOCTH U3 HAcaloK, O] 3aTOIJIEHHbII
YPOBEHb. Y PABHEHUS JABUKEHUSI BSI3KON
xuakocty (ypaBHeHne Habe-Crokca).
I'uppaBiuyeckue COMPOTUBICHUS U IIOTEPH
HAIopa IOTOKa KUAKOTO MeTaa.
Hewusorepmuueckas ruapoaunamuka. Pacuer
TIPOJIOIDKUTETBHOCTH 3aIMIOTHEHUS (YOPMBI
MCTaJ1JIOM. )KI/I)IKOTeKy'-leCTb MCTAJIJIOB U
crutaBoB. TexHooru4yeckue nmpoosl Ha
JKMIKOTEKYYECTh U METOBI €€ OLIEHKH. CBs3b
KHUJIKOTEKYYECTH C TIOJIOKCHUEM CILUIaBOB
JBOMHBIX CUCTEM Ha AMarpaMMax COCTOSHHUSA.
3anoHAeMOCTb (OPMBI KHUIKAM METAJIIIOM.
Texnonoruueckue (HakTOPHI, BIUSIONINE Ha
3aM0JIHAEMOCTb. MeponpusTus,
HalnpaBJICHHLIE HA yIIy4YlIEHUE
3aI10JIHSIEMOCTH.




KoncTpynpoBanue TUTHHKOBBIX CUCTEM.
CyKaromyecs: 1 paclinpsonmecs
JTUTHUKOBBIE

cucreMbl. MeTobl pacueTa 3JIEeMEHTOB
JIUTHUKOBBIX cucteM. lllnakooTaenenue.
MexaHu3M yzep KaHHs IUIAKOBBIX YacTHI] B
JIMTHUKOBOM cucreme. [Ipenynpexnenue
Ppa3psLKEHUs! B INTHUKOBBIX CHCTEMAX.
DopMOBOUHBIE CMECH KaK KOMIIO3UIIMOHHbIE
MaTtepHuanbl. MoJean MOPHCTHIX CPes.
WneanpHblii rpyHT. UKTUBHBIA TPYHT.
Koa¢pdumrent nponnmaemocty. Y paBHeHHE
Hapcwu, Jleitbenzona. ['a3oBas cpena
nuteiHol popMmel. ["azoBoe naBieHne B
nmaTeitHoit hopme.

I'a3zoBEIe nedexTs! B OTIMBKAX. MeponpusTHs
T0 TIPEAYNPEXIEHHUIO Ta30BbIX 1e(DEKTOB B
OTJIMBKAX.

Kpucrauim3anuoHHbie
MPOLECCHI.

TepmoauHaMuYeCcKne yCIOBHS IpoIiecca
KpHCTaUIN3alNH Kak (azoBoro mepexona |
pona.

Kpucramm3anus Metauos. ['omorennoe
3apo’kAeHNE KPUCTAIOB. DIIyKTyallnOHHOE
00pa3oBaHNe HEHTPOB KPUCTAILTH3ALHH.
Pacuer pa3mepa u paboTer 00pa3zoBaHUA
LEHTPOB KPUCTAIUTH3AIMK. POCT KpHCTAIIIOB.
[MapameTpsl KpUCTAIIN3ANNH U UX
3aBUCHMOCTb OT IePEOXIIaXCHUS (KpUBbIE
Tammana). ['eTeporeHHOe 3apokaeHHE
KpHUCTAILIOB. [IpHHINT CTPYKTYPHOTO
COOTBETCTBHS IPUMEHHTEIHHO K
reTepOreHHbIM LIEHTPaM KPUCTAIUTH3AIHH.
dopma KpUCTAIUIOB.

Kpucramm3zanus CIiaBoB TBEPABIX
pactBopoB. TemneparypHsblii u
KOHIICHTPAMOHHBII HHTEPBAJIbI
kpuctaumsanun. Kospdunuent
pacnpenenenus. TeMn KpUCTaIM3AIHN.
Mopenu HepaBHOBECHON KPHCTAJTM3ALHN.
Juddy3rnonnoe mepeoxaaxaeHue.
Hennpurtnas nukBauus. Kpucramnmuzanus
9BTEKTHIECKHX CIUIaBoB. Kpucrammsamms
TIPU BEICOKUX CKOPOCTSX OXJIAX/ICHUSL.
AMoOp(GHEIE CIUIaBHI.

VYnpasnenue npoueccoM GpopmMupoBaHus
KPHUCTAUINYECKOI CTPYKTYPHI CIUIABOB B
OTJIMBKAX.

Moaudurmposanue. CycrieH3nOHHAs
3anuBKa. TeMIepaTypHO-BpeMEHHAst
00paboTka paciuraBa. 3aJrBKa Ha4YaBIIUM
KPHCTAININ30BaThCS PACIIABOM ((«PEOKACT» -
TPOLIECC).

[IpumeneHue BUOpaIyy, yabTpa3ByKa,
NIEKTPOMArHUTHBIX MOJIEH.

3oHanbHas JIMKBAIlMs B OTJIMBKaXx.
MeponpusiTasi, HarpaBJICHHBIE Ha
YMEHBIIeHHEe XHMUIECKOH HEOJHOPOIHOCTH
OTJIMBOK. HemeTanmndeckue BKIIOUCHNS B
OTJIMBKAaX W MEPOIIPUSITHS IS UX
TIPeXOTBPAIICHU. [ 'a3bl B INTEHHBIX CIUIaBax
Y UX TOBEACHHE NTPU KPHCTATUIH3AIHN.

16

24

TensoBbIe N ycagouHbIe
npouecchl. 3aTBepAeBaHHe
OTJIMBOK.

TemnnoBble Mpolecckl Ha FPaHUIAX pa3fena.
VYpaBuenue HeroToHa. YpaBuenue @ypee.
I'paHmYHbEIE YCIOBHS TEINIOOOMEHA MEXITY
OTINBKOH U (popmoit. DopmupoBaHme
ycamogHOTO 3a30pa. Temmonepenada B 3a30pe.
Termnootaa4a oT MOBEpXHOCTH HOPMBI B
OKPYKaIOIIYIO CPEAy.
TeMnepaTyporpoBoIHOCTb GOPMOBOUHBIX U
CTep KHEBBIX cMeceil. DopMupoBanue

12

32

48




TEPMHUYECKOT0 IpUrapa.
MeTo1b! UCCIIeIOBaHUS POLIECCOB
3aTBEP/ICBAHUS U OXJIKACHUS OTIMBOK.
3arBepeBaHUE OTIMBOK U3 YHCTHIX,
9BTEKTHYECKHX, ITHPOKO HHTEPBATEHBIX
crtaBoB. OGIacTh 3aTBEpAEBaHUS U e
cTpoeHne. I'paHnIa BEUIMBaeMOCTH, TUTAHHSI.
B3auMoCBs3b CTPOCHHUS 00JACTH 3aTBEPICHHS
C TUTEHHBIMU CBOMCTBAaMHU. 3aKOH
KBaJIpaTHOTO KOPHS (OMYIIEHHUS, HCXOAHASL
pacuetHas cxema, pemienue). Koaddurment
3aTBep/ieBaHus. BinsHue KoHHUrypauu
OTJIUBKU Ha KMHETHKY H TIPOJIOJKUTEIBHOCTD
3aTBepeBanus. [IpuBeneHHas TommuHa
oTiuBKH. COOTHOIIEHHUE TIPOIOIDKUTEIHHOCTH
3aTBepJIeBaHMs OTIMBOK PA3THIHON
KOH(pUTrypau (InTa, IIHHAP, Map) Ipu
paBeHCTBE MX a0COIOTHBIX M NIPUBEACHHBIX
TONIIMH. MH)XeHEepHBIE METOIbI pacyeTa
KUHETHKH M TIPOJOJDKHTEIBHOCTH
3aTBEpJICBaHMs C YUETOM BIIMSHUS MIEperpeBa,
TEMIIepaTypHOI'0 HHTEpBalla
KPHUCTAUIN3AINH, TEIIO(PU3HISCKIX CBOHCTB
JUTEHHBIX GopM. PerymipoBanue TeIuIoBEIX
POLIECCOB.

dusnyeckas NPUPoJa YCaJKi METaIOB 1
CITaBOB. Y CajiKa B )KMAKOM COCTOSIHUH, TIPU
3aTBEP/ICBaHUH, B TBEPIOM COCTOSHHUH.
OObeMHas 1 IMHeHHas ycaKa.
Koaddurments ycaaku. CBoOo1HAS U
3aTpyAHEHHAs ycaJKa OTJINBOK.
Ipenycanounoe pacmupenue. Kpusere
yCaJKM JIUTSHHBIX CILUIABOB.

VYcanouHble pakOBHHBI U ycal0uHas
MIOPUCTOCTh B OTJIMBKaX. IIuTaHue u
HalpaBJICHHOE 3aTBEPICBAaHUE OTIUBOK.
Pacuer riryGuHBI 06s1acTH yca10qHON
paxoBuHBI. [IprOBUTH 1 HX KIacCUpHKALINS.
Br160p THNA IpUOBUIEH M MECT X YCTAHOBKU
Ha OTJIMBKax. BUJbI yca04HOMH OPUCTOCTH.
@axTOpBI, BIUSIOINE HA Pa3BUTHE
YCa/I04HO MOPUCTOCTH.

CKJIOHHOCTB K Pa3BUTHIO yCaJ0YHBIX
ne(hEeKTOB B CBSI3H C MOJIOKEHUEM CILUIABOB
JIBOIMHBIX CHCTEM Ha AHarpaMMax COCTOSHHSI.
MeponpHsTHs 10 IPeTyIPEIKICHUI0
yCaZ04HOM HOPUCTOCTH.

Topsiane TpenyHEI B OTIIMBKAX.
[opsUenoOMKOCTE M TPEIINHOYCTOHYNBOCTb.
Db dhexTrBHBIIM

MHTEPBaJl KPUCTAIUTM3ALUH. MEpOTpHSTHS 10
NPEIYTPEKACHUIO 00pa30BaHUs TOPSUHX
TPELIMH B OTJIMBKAX.

BHyTpeHHHE HaNpsDKEHUs B OTIMBKAX.
BpeMeHHble 1 OCTAaTOYHBIC HAIIPSAKCHUSA.
Ycanounsie, Gpa3oBbie U TEPMUICCKUE
Hamnps>KCHUs. XOJ'IOI[H]:Ie TPCIUIUHBI.
KopoGiienne oTinuBok. MepomnpHsaTHs 1o
CHI)KEHHIO BHYTPEHHHUX HAIPSDKEHHI B
OTJIUBKAX.

HTroro 18 36 90 144

5.2 IlepeyeHnnb J1a00PATOPHBIX PadOT

1. ccnenoBanue ®KUIKOTEKYUECTH JINTEHHBIX CILJIABOB

2. UccnenoBanue hopMUpOBaHUS YCAJOUYHBIX PAKOBUH B OTJIMBKAX

3. HccnenoBaHue 1 ONpeieieHUE BETUYUHBI YCAIKU METAJIOB U CILJIABOB
4. VccnenoBaHue HaNpsH>KEHUH B OTJIMBKAX

5. Meramorpadudeckoe ncciieIoBaHue OTINBOK




6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBeTcTBUM C y‘I€6HBIM IIJTaHOM OCBOCHHC JHUCHHIIJIMHBI

HC

IpeaycCMaTpUBaeT BBINOJHEHUE KYpCOBOTO MpoeKkTa (padoThl) MM KOHTPOJIHHOU

paboThI.

7. OUEHOYHBIE MATEPUAJIBI J1JISA TPOBEAEHUS
IMPOMEKYTOUYHOM ATTECTAIIMU OBYYAIOIIUXCS IO
JANCHUIIJIMHE

7.1. Onucanue nmoka3zarejied ¥ KpUTepHeB OLEHUBAHUSA KOMIIETEHUMA
HA Pa3JIMYHBbIX 3Tanax uxX GopMUPOBaHUSA, ONTUCAHUE KA OLlEHUBAHUS

7.1.1 JTan TeKymero KOHTpOoJst

Pe3ynbTaThl TEKyIIEro KOHTPOJS 3HAHUW W MEKCECCMOHHOM aTTeCTalud
OLICHMBAIOTCS I10 CIEAYIOLIEN CUCTEME:

«aTTCCTOBAH»,
«HEC aTTCCTOBaH).

Pe3yabTaTbl 00y4yeHus,

Kommne- Kpurtepun
TeHUHA c)‘d?g;ﬁ;;ﬂl;yﬂ?cii OHEHHBEHHH AtTecToBaH He arTecTroBan
KOMIIETCHIIHU
I1K-4 3HaTh TectupoBanue Brimonnenue pabor B Hesbinonnenue
- OCHOBHEIE OTuer o 1ab0paTOPHEIM CPOK, paboT B CPOK,
TeOpEeTHYECKHE paboTam NIPEAYCMOTPEHHBIN B | IIPEAYCMOTPEHHBIN B

MTOJIOKEHHUS 1 0a30BbIC
MMOHSATHUS TUTCHHBIX
MPOIIECCOB U
TEXHOJIOTHH;

- TEOPETHICCKHE
OCHOBBI
TEII0(U3UYECKOTO,
(PU3UKO-XUMHYIECKOTO
B3aUMOACHCTBUS
paciuiaBa u Gopmbl;

- TUAPaBIUYECKHE U
rasoJliHaMHYECKUe
3aKOHOMEPHOCTHU H
SIBJICHMS,
MPOTEKAFOIIHE C
MOMEHTA
MPUTOTOBJICHUS
JKUJKOTO MeTajljia 0
OXJIAXICHUS TBEPIOM
3arOTOBKH,

- B3aMMOCBSI3H
TEXHOJIOTHYECKUX
MapaMeTpoB H
MoKa3aTesiell KauecTBa
JUTON NPOAYKIHU

KontponbHas padbora

pabounx mporpamMmmax

pabounx mporpamMmax

YMETb
- OIIACBLIBATH
JUTEHHBIN npoliecc Ha
OCHOBE KOMIIJIEKCHOTO
3HAHUS ¥ TIOHUMAaHHUS
TEOpUn

TectupoBanue

Otyer 1o 1a60paTOPHEIM
paboram

Konrposnbnas padbora

Brmmonuenue pador B
CPOK,
MIPeAyCMOTPEHHBIH B
paboumx mporpammax

HeBrimonnenune
pabor B cpoK,
MPEyCMOTPEHHBIN B
pabodnx mporpamMMax




KPHUCTAJUTU3aLNH,
TEIIO(PU3NYECKHUX,
(PU3UKO-XIMHYECKHX H
THIPABINIECKIX
MPOLIECCOB,
MPOTEKAOINX B
JTUTEHHON Qopme

- aHAJIM3UPOBATh
B3aUMOCBS3HU
MPOIIECCOB,
MPOTEKAIOLUX TIPU
(hopmupoBaHUH
OTJIMBKH, CBOUCTB
MaTepuaoB JNTEHHBIX
(hopM 1 MeTarIa C
Ka4eCTBOM JTUTEHHON
MPOIYKIIH;

- BBITIOJIHATH PacyeThl
MPOLIECCOB U
KOHCTPYKTHUBHBIX
9JIEMEHTOB JINTEHHOU
(hopmpr;

- aHAJIM3UPOBATh
THIPOANHAMHYECKHE,
KpHCTaJIN3allMOHHEIE,
TETIJIOBBIE TTPOIIECCHI
P TTOMOIIH
MPOTPaMMHBIX
MOAYJIEH;

- UCTIONIb30BAThH
pe3ysIbTaThI
MOJICTUPOBAHUS
JIMTEWHBIX MPOLECCOB
JUIS aHaJu3a U
KOHTPOJISI KauecTBa
JIUThS B IIPAKTUYECKOM
WH)XEHEPHOU
JeATeIILHOCTH TIPH
pa3paboTke
TEXHOJIOTHYECKHUX
MPOLIECCOB JIUTHSL.

Bnanets

- HaBBIKAMU
yIpaBJICHUSL
poreccamu
(hopmMupoBaHus
OTJIMBOK;

- HaBBIKAMH BBIOOpA U
000CHOBaHUS
TCXHOJIOTHYCCKUX
PEXKUMOB JIHTBS JIIS
obecrneueHus
3aIaHHOr0 KauecTBa
OTJIMBOK.

- METOJIAMH 1
METOJMKAMH pacyera
TCXHOJIOTHYCCKUX
MIPOIIECCOB H
KOHCTPYKTHBHBIX
3JIEMEHTOB JINTCHHOMN

(hOpMBL

TectupoBanue

OTuer 1o 1a60paTOPHEIM
paboram

Kontpomnsnas pabora

BrmounHeHue paboT B
CPOK,
NpeTyCMOTPEHHBIN B
pabouux mporpaMmax

Hesbimonnenue
paboT B CpoOK,
MIPEyCMOTPEHHBIN B
pabounx mporpaMmax

7.1.2 JTan npoMe:KyTOYHOI0 KOHTPOJISI 3HAHU I




PesynbraTel NIpPOMEKYTOYHOTO KOHTPOJS 3HAHUW OLEHUBAIOTCA B S
cemMecTpe J1sl OUHOU (hOpMBI O0YUEHUS MO YETHIPEXOAIIBHON CUCTEME:

«OTJIUYHOY;

«XOpOLIO»;

«YOOBJICTBOPUTCIBHO»
«CHCYAOBJICTBOPHUTCIILHO)).

Kommne-
TEeHIHS

Pe3yabTaThl 00y4eHus,
XapaKTepH3yloume
copMHPOBAHHOCTH
KOMIIeTeHIHH

Kpurepun
OLICHUBAHHS

OTJH4YHO

Xopomo

Yaosa.

Heynosu.

I1K-4

3HATh

- OCHOBHEIE
TEOpEeTUUYECKUE
MOJIOKEHHS U
0a30BbIE TOHATHS
JIMTEHHBIX
TIPOIIECCOB H
TEXHOJIOTHI;

- TEOpETUIECKHE
OCHOBBI
TETI0(U3NYECKOTO,
¢bu3mKo-
XUMHYECKOTO
B3aNUMOECUCTBHUS
pacruiaBa u GopMBI;
- THIPAaBINYECKUE U
ra3oJMHaMHYECKHE
3aKOHOMEPHOCTH H
SIBJICHMS,
MIPOTEKAIOIIHE C
MOMEHTA
MIPUTOTOBIICHUS
JKHJIKOTO METaJjia 10
OXJIaXKJIEHUS TBEPI0i
3ar0TOBKH;

- B3aUMOCBSI3U
TEXHOJIOTHYECKUX
mapaMeTpoB U
noka3areiaen
KadecTBa JUTOHU
MIPOAYKITUH

Tect

Brinonnenu
€ TecTa Ha
90- 100%

BrimosHenue
TecTa Ha 80-
90%

Brinmonnenue

Tecta Ha 70- 80%

B Tecte menee
70%
[IpaBUWJIbHBIX
OTBETOB

yMETh
- OITUCBIBATH
JIMTEHHBIN Tpolece
Ha OCHOBE
KOMIIJIEKCHOTO
3HAHUS U TIOHUMaHUS
TeOpHUH
KpHUCTAJTU3AIUH,
TerIo(pU3NIECKIX,
(U3UKO-XMMHYCCKIX
U TUJIPaBIMYECKUX
MIPOLIECCOB,
MIPOTEKAIOIIUX B
JUTEHHOU popme

- aHaJIU3UpPOBAThH
B3aUMOCBSI3U
MIPOIIECCOB,
MIPOTEKAOIINX TPH
(dhopMupoBaHUH
OTJIMBKH, CBONCTB

Pemenne
CTaHIAPTHBIX
MIPAKTUIECCKH
X 3a71a4

3agaun
peIIeHBI B
IIOJIHOM
o0beMe H
MOJTyYEHBI
BEpHbBIC
OTBETHI

[Iponemoncr
P UpoBaH
BEPHBIN X0[
penieHus
BCEX, HO HE
MOJTy4eH
BEPHBIN
OTBET BO
BCEX 3ajJadax

IIponemonctp
HMPOBaH BEPHBIN
XOJI peIIeHHs B

OONBIINHCTBE

3a1a4

3agaun He
peTIeHBI




MaTepHuaIoB
JUTEHHBIX (OpM 1
MeTaa ¢ KayeCTBOM
JIUTEHHON
MIPOTYKIUH;

- BBITIOJIHATH
pacdeTsI IPOIIECCOB
1 KOHCTPYKTHBHBIX
3JIEMEHTOB JINTEHHOM
(dopmsI;

- aHaJIU3UPOBaATh
THIPOAUHAMHYECKUE,
KpHUCTaJUTN3AI[IOHHBI
€, TCIJIOBbIE
MIPOLIECCHI IPU
TTOMOIIH
MIPOTPaMMHBIX
MOAYJEH;

- UCTIONIb30BaTh
PE3YIbTaTHI
MOJIeINPOBaHUA
JINTEUHBIX
IIPOIIECCOB IS
aHaJIM3a U KOHTPOJIA
Ka4yecTBa JINThS B
MIPaKTUIECKON
HHXEHEPHOU
JEATETbHOCTH TIPH
pa3paboTke
TEXHOJIOTHYECKUX
TIPOLIECCOB JIUThSL.

Bnanets

- HaBBIKAMH
yIpaBJICHHUSI
poIeccaMu
(dhopmMupoBaHuUs
OTJIMBOK;

- HaBBIKaMHU BBIOOpA
1 000CHOBaHUS
TEXHOJIOTHYECKUX
PEXXUMOB JUTBS IS
obecnieueHus
3aJJaHHOI0 Ka4ueCcTBa
OTJIMBOK.

- METOJIAMH U
METOJIMKaMHU pacuera
TEXHOJIOTHYECKHUX
MIPOIIECCOB U
KOHCTPYKTHUBHBIX
9JIEMECHTOB JINTCHHOU

(OpMBEL.

Pewenune
MIPUKIIAJHBIX
3a/1a4 B
KOHKPETHOU
IIPEeIMETHOU
obmnacTu

3amaun
peIIeHBI B
[IOJIHOM
o0beMe H
MOJTyYEHBI
BEpHbBIC
OTBETHI

[Iponemonct
p UpOBaH
BEPHBIU X0,
pemeHus
BCEX, HO HE
HOJIyY€eH
BEPHBIH
OTBET BO
BCEX 3a7jayax

IIponemonctp
HPOBaH BEPHBIN
XOJ] peleHHs B

OONBIINHCTBE

3a1a4

3agaun He
peTIeHBI

7.2

IpumepHbIi

nepeveHb

OICHOYHBIX

cpelcTB

(TunoBbIe

KOHTPOJIbHBIE 3a/JlaHHsl WJIM HHbIE MATepHAaJbl, HEOOX0AUMbIE IJIs OLEHKH
3HAHUM, YMEHUI, HABBIKOB U (IJIH) ONbITA 1eATEIbHOCTH)

7.2.1
TeCTHPOBAHUIO

IIpumepHbIT

nepeveHb

3aJaHuN

AJISA

1. Ilox cTpoeHMEM METAJUIMUECKHX PACIIIABOB MOHMMAIOT:

nmoaAroToBKu K



1. cTpyKTYypy ONMIKHErO MOpsIKa.

2. CTPYKTYpY JAJIBHETO MOPSAIKA.

3. ME)KaTOMHOE PacCTOSIHUE.

4. MEXaTOMHOE PACCTOSIHUE U KOOPAUHALIMOHHOE YHUCIIO.

2. >KI/II[KOC COCTOAHUC ABJIICTCA MJIM OTJINYACTCA.

1. MPOMEXKYTOUHBIM MEXKIY TBEPABIM U Ta3000pa3HBIM COCTOSTHHSIMH.
2. OM3KUM K Ta3000pa3HOMY COCTOSTHHIO.

3. OIM3KHUM K TBEPIOMY COCTOSTHUIO.

4. 0cOOBIM COCTOSTHUEM, HE TMOXO0KUM Ha TBEPJIOE U KUIKOE COCTOSHUSA.

3. bamKHUN DOpSAIoK:

1. HCIIOCPCACTBCHHOC OKPYKCHHC paCCMAaTpuUBACMOI'0 aTOMa, IICpBasd
KOOpAHAllMOHHAA C(bepa, KOJIMYSCTBO OIMKANIINX COCCIHHUX aTOMOB.

2. 6GCHOpHIIO‘IHO€ PAaCIIOJIOKCHNC aTOMOB B ) KUJIKOM MCTAJIJIC.

3. 3daKOHOMCPHOC PACIIOJIOKCHUEC aTOMOB BO BCCM o0BeMe KHUIKOI'O
METaJlia.

4, 3dKOHOMCPHOC 1 6GCHOpHHO‘{HOC PAaCIIOJIOKCHHUC aTOMOB.

5. HUUEM HE OTJIMYaeTCs OT JaJbHETO ImopsaKa.

4. JlaasHUHU TOPSIJIOK:

1. xapakTepu3yeT TBEpPI0€ COCTOSIHUE.

2. 3aKOHOMEPHOE PACIIOJIO0KEHUE YaCTHII, BEIXOISIINX 32 MPEIEIIbl
MEPBOI KOOPAMHAITMOHHON C(ephl.

2. GecropsI0YHOE PACIIOJIOKEHUE aTOMOB B KHUJIKOM COCTOSIHUM.

3. 3aKOHOMEpPHOE PaCIOJIOKEHHE aTOMOB BOBCEM 00BEME JKUJIKOTO MeTajljia.

4. 3aKOHOMEPHOE PACIOJIOKEHHE aTOMOB B MUKPOOObEME JKUKOTO
MeTaJia.

5. IIpu TemnepaTypax, HE CIMIIKOM OTJIMYAIOIIMXCS OT TEMIEPATyp
IIJIaBJICHUA, JKUAKAA d)asa 110 CBOMM CBOMCTBaM M CTPYKTYPE CYIIICCTBCHHO OmKe
K:

1. TBEpABIM TETaM.

2. razam.

3. TBEpABIM TEJIaM U ra3am.
4. )XUIKOMY COCTOSIHUIO.

5. aMOp(pHOMY COCTOSIHHIO.

6. O0BeM OOJBIIMHCTBA METAJUIOB IIPH IIABJICHUU:

1. Bo3pacraet Ha 3-6%.



2. HE U3MEHSIETCA.

3. Bozpactaet Ha 50-60%.
4. Bo3pacraet Ha 100%.
5. ymeHnbiaercs Ha 3-6%.

7. I110THOCTh METAIJIOB B TBEPAOM U KUAKOM COCTOSIHMSX:

1. 61u3KM Ipyr K Apyry M3-3a CMEUIEHUSI aTOMOB Ha HE 0OJIbIInE
paccTosiHusl.

2. pe3KO OTJIMYAIOTCHA.

3. HE OTVIMYAETCS U3-3a MAJIOT0 CMEILEHUS aTOMOB IIPH IIABJICHUU;

4. yMEHBIIAKOTCS CYHIECTBEOHHO H3-3a YBEIMYECHHS MEKATOMHOTO
PACCTOSIHUS B )KUJIKOM COCTOSIHUU;

5. Bo3pacTaer u3-3a CONMKEHHS] ATOMOB B JKUIKOM COCTOSIHUU.

8. 3 —3a CMCIICHHUA aTOMOB Ha HC OOJIBIIINE pPacCTOAHUS ITPONCCC
IJTaBJICHUS CYIIICCTBCHHO.

1. BIMSAET HA SHEPIHUIO B3aUMOJICHCTBUS MEX Y YaCTUIIAMHU B KUIKOM U
TBEPJIOM COCTOSHUSAX.

2. HE BIIMSIET HA SHEPTHUIO B3AUMOJCUCTBUS MEXK/1y YACTUI[AMH B KUJKOM U
TBEPAOM COCTOSIHUSIX.

3. MaJo BIUAET, HA YTO YKA3bIBAIOT MAJIbI€ BEIMYUHBI TEMIIOT
raByieHus A Hiul, KOTopble 3HAYUTENBHO BBIIIE BEIUYMHBI TEIUIOTHI HCHApeHUs A
H wncm.

9. O 6iam30CcTH CTPOCHUA KUJIKHNX N TBCPAbIX MCTAJIJIOB I'OBOPJIT.

1. manble sHTpoNMU MIaBieHust A SIu1, KOTOpasi, COTJIACHO MPaBHITY
Purapnca, mpubnusurensHo pasHa 8,4JIm/(momnb-K).

2. GoJibIlIMe BETMYMHBI SHTPOINH TIaBiIeHust A Sii1, KoTopasi paBHa
88 Im/(momb-K).

3. paBEHCTBO YHTPOIHHU MIaBIeHUS A Stul.

10. Maspie pa3auuus B DOHEPTHUSIX B3aUMOJACHCTBHUS M MEKAaTOMHBIX
PACCTOSIHUAX BEAYT K TOMY, YTO:

1. xapakTep TEIIOBOTO IBUKEHHUS aTOMOB Majlo U3MEHSIETCS MIPH
MJIABJICHUM, O YEM CBHUJICTEIILCTBYET OJIM30CTh 3HAUCHUH TermoeMkoctu Cp
TBEPJIOTO U KUJIKO COCTOSIHHUS.

2. TETIOBOE JIBM>)KEHUE ATOMOB CYIIECTBEHHO YBEJIMUMUBAECTCS MPHU
MJIaBJICHUH, O YeM CBUACTEIILCTBYET OOJIbINAs Pa3HUIla 3HAYCHUN TEMJI0OEMKOCTH
Cp TBEpIOTO U KUAKOTO COCTOSHHUS.

3. TermoeMKocTh Cp TBEPIIOTO U KHIKOTO COCTOSTHUS OC TaeTcs 0e3
W3MEHCHUM.




11. DiuexkTpruyeckoe CONPOTHUBJIEHWE TPHA  IUIABJIECHUHA  METAJUIOB
yvBesmuuBaetrcs B 1.,5-2.0 paza. [Ipu >ToM THI TPOBOJIUMOCTH B KUAKHUX METAJUIAX:

1. He U3MEHseTCs U 00YCIIaBIMBACTCS HATMYHEM
KOJJICKTHBU3UPOBAHHBIX JIEKTPOHOB.

2. UIBMEHSIETCA U3-3a YBEINUYCHUS KOJIMYECTBA KOJJIEKTUBU3UPOBAHHBIX
3JIEKTPOHOB.

3. YMEHBIIAECTCA U3-3a YMEHBIIECHUS KOJTNYECTBA KOJUICKTUBU3UPOBAHHBIX
AJIEKTPOHOB.

12. Kak BIusieT NOBBINICHUE TEMIIEPATYP Ha BEIUYHUHY YHEPIUH aKTUBAIIUU
1 KMHETUYECKOU DHEPTUHU KOJIEOTIOINXCSI @TOMOB:

1. He oKka3bIBaET CYmCCTBCHHOI'O BJIMSAHUA HA BEJIMUUMHY S9HCPIUn
aKTHBallMH, T. €. HAa BCIIMYNHY SHCPICTUICCKOI'O 6apbepa. OIIHaKO MOXKCT
YBCINYNBATh KHHCTHYCCKYIO QHCPIUIO ATOMOB, BCJICACTBHUC YCTO BO3PACTACT
KOJIMYCCTBO BAKAHCHUOHHLBIX Y3J10B U AUCIOLHUPOBAHHBIX ATOMOB B CTPYKTYPC
OJIMIKHETO IIopsaKa.

2. OKa3bIBast CYIICCTBCHHOC BJIMAHUC KHHETUYECKOMN OHCPIHUH

Ha BCJIIMYNMHY SHCPIUHU aKTUBAIIUH U KUHETUYECKOMN OHCPI'UHU, ITOBBINICHUC
TCMIICPATYPHI IIPUBOJUT K IICPCXOAY KUAKOT'O COCTOAHUA K F33006pa3HOMy.

3. HE OKa3bIBacT BJIMAHUSA Ha BCIIMUMHY OHCPIrMM aKTHUBAIlUKU U
KUHETUYCCKOMN 9HCPIruMv aTOMOB B JXUJIKOM COCTOSAHHUMU.

7.2.2 llpuMepHblii NepevYeHb 3aJaAHUM ISl PelleHUs] CTAHJAAPTHBIX
3aga4
1. BsizkocTh npeacTaBisieT co0oil:

1. BHyTpeHHEE CONPOTUBIIEHUE, OKA3bIBAEMOE B3aUMHOMY
MEPEMEILICHUIO CMEKHBIX CIO0EB KUAKOCTH, TOATOMY U ONPENEIATh €€ MOKHO
TOJIBKO MPU ABUKEHHUH PACILIIABA.

2. OpH IBUKEHUU MTOTOKA KUJIKOCTH, KOT/Ia CKOPOCTh TEUCHHUS
Pa3JIMYHBIX CJIOEB MOTOKA HEOJMHAKOBA, B HEM CAMOITPOU3BOJIBHO MPOUCXOISIT
MIPOIIECCHI, CTPEMSIIUECS BBIPOBHITH CKOPOCTH TEUEHUS CIOEB. DTH MPOLIECCHI
Ha3bIBAIOTCS BHYTPEHHUM TPEHHUEM UJIU BA3KOCTHIO.

3. COmMpOoTHUBJIEHUE caMOM JedopMalu >KUAKOCTU TPHU PACTSIKEHUU WU
CIBUTE.

2.Kak u3MeHsieTcst BI3KOCTh NMPY YBEITUYEHUU TeMIIEpaTyphl:

1. BA3KOCTB XKHUJIKUX METAJJIOB MOBBIIIAETCS C MOBBIIICHUEM TEMIIEPATYPhI:

n = Aexp (E n/RT), rne A — mocTosHHas BEJIMYMHA, 3aBUCAIIAS OT
npuponbl Meraima. E 1 — sHeprusi akTUBalMU BSA3KOro TeueHWs. R — ra3oBad
noctosiHHast. T — abcomroTHas Temmeparypa, K.

2. BA3KOCTD JKHUJIKUX METAJUIOB CHUKAETCS C MOBBIIIEHUEM TEMIIEPATYPbl
10 BBINIIEYKa3aHHOU popmyIie.

3. BSIBKOCTb HE U3MEHSIETCSI OT TEMIIEPATYPHI.



3. KakoBa 3aBHCHMOCTH MCXKIY I[I/IHaMI/I‘IeCKOI\/'I U KHHEMaTU4YECKOH
BA3KOCTBIO!

1. kuHEMaTHYECKas BI3KOCTh V MPEJCTaBIsAeT COO0H OTHOIICHHUE L = 1)/
d, re n — muHAMHYecKas BA3KOCTh, [1a -¢ (MIla ¢). v — kuHemMaTnueckas
BSI3KOCTB, M2/c. d — IIJIOTHOCTb.

2.v=19"d.

3.9 =v/d.

4. Kakast ¢popMyIia TeMnepaTypHOi 3aBUCUIMOCTH BSI3KOCTH BEpHA:

l.v=A-exp (Ev/RT).n=A2-exp (E1/RT). Ev=Er-Ed,tne Ed -

DHEPTHUA Pa3phIXJICHUS, 00YCIOBIEHHOE TEMIIEPATYPHBIM 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. Yem oTan4vaeTcs MIOTHOCTH OT YACIBHOI'O BCCa:

1. MJIOTHOCTB — 3TO OTHOIIEHUE MACCHI BEIIECTBA K 3aHUMAEMOMY
o0beMy:

d =m/V, rne m — macca, r(kr). V — o6seM, cm3 (M3). d — mnoTHOCTS, T/ cM3
(xr/ M3).

2. Y ienbHbIA BEC ONPENEIIACTCS KAK OTHOLICHUE MACChl BEIIECTBA K
3aHUMaeMOMY 00BEMY:

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

CnenoBatenbHo, ¥ = dg wim P = xkmg, rae g — yckopeHue cBOOOJHOTrO
najieHusl. K — KO3 PUIIMEHT 3aBUCUMOCTH OT BbIOOpA €IMHUI] U3MEPECHHUS.

3. HUYEM HE OTIIMYAETCS.

6. Kak wu3MeHsiercs SIEKTPOCONPOTHUBICHUE JKHAKOTO MeTaa ¢
YBEIIMYEHHUEM TEMIIEPATYPHI:

1. Bo3pacraer.

2. YMEHBIIIAETCH.

3. HE U3MEHSETCS.

7. Kak  BaugOT OpuUMecH W JIETUPYIOUIME  DJIEMEHThI  Ha
AIIEKTPOCONPOTUBIICHUE METAJIJIOB B TBEPJIOM U KUJKOM COCTOSHUSIX:

1. yBenu4umuBaeTcs.

2. yMEHBIIAETCH.

3. HE U3MEHSIETCS.

9. Kakue MeTobl onpeeneHns HOBEPXHOCTHOIO HATSKEHUsI Brl 3HaeTe:
1. MeTOZ1 OTpBIBAIOIICHCS KATLIH.

2. METOJT KallWJUIAPHOTO MOJAHATHUS.



3. METOJI MAKCUMAJILHOT'O JIABJIEHHUA.
4. COBOKYITHOCTb BCEX BBIIICYKa3aHHBIX METOOB.
8. UTo xapakTepu3yeT TEIUIOTa IJIaBJICHUS M aTOMHAsI TEILIOTA IUIaBJICHUS

1. TeruIoTa IJIaBJICHHS ( OTPaKaeT SHEPIHIO, HEOOXOIUMYIO JIJIst
pa3pylieHus KpUCTaLTHIecKol pemreTku. CeI0BaTebHO, 3aBUCUT OT
TEMIIEPATyP TUTABJICHUS METAJIOB U CIUTaBOB. OHA OTHOCHTCS K STUHHIIC MACChI
([Ix/T). Boyree mpaBHIILHO TEIUIOTY IIABJICHHUS OTHECTH HE K SIMHUIIBI MAacChI, a K
OJIMHAKOBOMY YHCITy aTOMOB. lHa4e roBopsi, HaJl0 CPaBHUBATH ATOMHBIC TEILIOTHI
TUTABJICHUS, TIPUXOAIIHECS HA OJTMH MOJIb METaJUIa, (aTOMHAs TEIUIOTA TIABJICHUS
(JIx/mo11p)).

2. TeIIOoTa IUTABJICHWS M aTOMHAs TEIUIOTa IUIABJICHUS IIPEICTABIISIOT
DHEPTHUI0 Pa3pyIICHUS TBEPAOr0 METalla W HE 3aBUCAT OT TEMIEPATyphl
TIUTABJICHHUS MCTAJLIOB.

3. Huuem He oTimyaercs.

9. Uro Takoe Teriora oOpa3oBaHus KUIKUX cilaBoB AH u 4to o3Hauaer +
AH un — AH:

1. Termora 0Opa3oBaHUs KUIKUX CILUIABOB U3MEPSIETCS] TOW SHEPTUEH,
KOTOpas MOTJIOMIAETCS WIIA BBIIEISETCS MPU B3aUMHOM PACTBOPEHUU JABYX WIIU
0o0Jee )KUJIKMX METAJUIOB, B3SThIX IIPU OJJMHAKOBOW TEMIIepaType.

[TonoxuTenbHas 3HEPrus, MOTJOIIAeMas CHCTEMOW, MNPUIUCHIBACTCS
3HAKOM «+». DHeprusi, BbIACIUBIIAICSI U3 CUCTEMbI, CUUTAETCS OTPULATEIILHON U
0003HAYaETCsl 3HAKOM «-».

2. KOJMYECTBO SHEPTUH, MOTJIOIIEHHOE WM BBIJCICHHOE MPU 00pa30BaHUU
CIUIABOB, OTHOCHUTCA K | MOJIIO CIIIaBa, HA3bIBAIOT €r0 MHTETPAIBHON MOJIIPHOU
TEIUIOTOW cMelleHusl Wik obpa3oBanus. [lonoxuTenbHas sHeprus, noriamaeMas
CUCTEMOM, MPUIIMCHIBAETCS 3HAKOM «-», a SHEPIHsl, BBIACIMBLIASCSA U3 CHCTEMBI
«t».

3. COBOKYITHOCTb BCEX OTBETOB.

7.2.3 IlpumepHblii mNepeYeHb 3aJaHUN ISl PelIeHUs] TNMPUKJIATHBIX
3aga4

7.2.4 IlpumepHbIi NIepevYeHb BONPOCOB /ISl MOATOTOBKH K 3a4eTy

He npenycMoTpeHo yueOHBIM IJIaHOM

7.2.5 IlpumepHblii NepeveHb 3aJaHUIl JJIs1 PelIeHUS] TNPHKJIATHBIX
3aaa4

1. TepMuueckre HAMPSHKEHUS! B OTIIMBKAX.

2. Metoapl 60pbOBI ¢ TA30BBIMU BKIIFOUEHUSIMHU B OTIIMBKAX.

3. [Ipsimast u oOpaTHast TUKBAIUS B OTJIMBKAX.

4. Pacuet popmbI ycagouHOM paKOBUHBI B IIMJIMHIPHUYECKOU OTIMBKE.



5. Hemetannnueckue BKIIIOUEHUS U METOABI OOPHOBI C HUMHU.

6. ['a30BbIe 1ePeKThI B OTIIMBKE 110 BUHE METaJLIA.

7. 'a3oBbIe ePEKTHI B OTIIMBKAX MO BUHE JIUTECHHON (HOPMBI

8. YpaBuenue Oypre A1 pacyeTa TeII000MeHa B CUCTEME OTJIMBKA -
dbopma.

9. OcHOBHBIE 3aKOHOMEPHOCTH U METOAbl MOAU(DUIIUPOBAHUS METAIIOB U
CIUIaBOB.

10. KopoOGieHre OTAMBOK U METOJIBI OOPHOBI C HUMHU.

11. Ycagounsie qedeKThl B OTJIMBKaX U METOJbI OOPHOBI C HUMHU

12. TloBepxHOCTHBIE CBOMCTBA PACILIaBOB. Y paBHeHUE Jlaraca.

13. Metonb! pacuera riTyOHHBI 3aJIETaHHs] YCaJT0YHON PaKOBUHBI.

14. Ycagounast HOPUCTOCTH B OTIAMBKax. MeToibl 00pbOBI ¢ HEM.

15. OcHOBHBIE CTIOCOOBI YIIPABIEHUS KPUCTAIUTMYECKON CTPYKTYpOH
OTJIMBOK.

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

17. IToBEpXHOCTHOE JIETMPOBAHNUE U APMUPOBAHKUE OTIMBOK.

18. 3aTpynHeHHas ycaaka B OTJIMBKaXx.

19. KoH1LIeHTpallmOHHOE NEPEOXTIAKACHUE U ET0 BIUSHUE HA KHHETUKY
3aTBEpACBAHMUS.

20. XonoaHbl€ TPEUIMHBI B OTJIMBKAX.

21. I'opsune TpeIMHBI B OTIIMBKAX.

22. I'pannyHbIC YCIOBHUS B 3a/1a4ax TEMI000MeHa MEX Y OTIUBKON 1
dbopmoii.

23. 'omorenHoe 3apoipIieo0pa3oBaHue.

24. I'eTeporeHHoe 3apO/IbIIITHOOpa30BaHKE.

25. 3aTpyIHEHHAs ycaJKa B OTIMBKAX.

26. Pa3HOBUIHOCTH TTPUMEHSIEMBIX TPUOBLICH.

27. Nnrencuduxanus paboThl MpUOBLIH.

28. Monenb TermionpoBoiHOCTH (GOPMOBOYHBIX cMecel JlynpHeBa.

29. l'azonponuniaeMocth 3epHUCTHIX cpen 1o Kozenn-Kapmany.

30. Mexanunueckue cBoMCTBa (POPMOBOYHBIX CMECEH.

31. IlpenoTBpaiienre 0Opa3oBaHus y>KUMHUH.

32. TepMuyecKkue HaMPsKEHUs B OTJIMBKAX.

33. Metoanl 00pHOBI ¢ Ta30BBIMU BKJIFOUEHUSIMU B OTJIMBKAX.

34. Ilpsimast u oOpaTHas JIMKBALIMS B OTJIMBKAX.

35. Pacuet gopmbl ycagouHON PAKOBUHBI B IIUJIUHIPUYECKON OTJIMBKE.

36. Hemeraminueckue BKIIOYEHHUS U METO/Ibl OOPHOBI C HUMHU.

37. T'a30BbIe Ae(EKTHI B OTJIMBKE MO0 BUHE METaslja.

38. I'a3oBbie AeeKThl B OTIIMBKAX MO BUHE JTUTEHHON (OPMBI

39. YpaBaenue Oypre A1 pacyeTa TeII000MEHa B CUCTEME OTJIMBKA -
dbopma.

40. OcHOBHBIE 3aKOHOMEPHOCTH U METOAbI MOAU(DHUITUPOBAHUS METAILIOB U
CIUIaBOB.

41. Kopobnenue OTIMBOK U METOJIBI OOPHOBI C HUMH.

42. Ycanounblie neeKThl B OTIUBKAX U METOIbI OOPHOBI C HUMU



43. TloBepXHOCTHBIE CBOMCTBA pacIljiaBoB. Y paBHeHue Jlamnaca.

44. Meroabl pacuera riyOMHBI 3aJIeraHus YCaJJOYHONW PAKOBUHBI.

45. YcajouHas MOPUCTOCTh B OTIMBKaxX. MeTo1pl 00pbObI ¢ HEH.

46. OCcHOBHBIE CIIOCOOBI YIIPABJICHUS KPUCTALTUNYECKON CTPYKTYpOr
OTJIUBOK.

47. Tllpurap Ha oTyiMBKaX. MeToJbl 60pBOBI C PUTAPOM.

48. ITIoBEpXHOCTHOE JIErMPOBAaHUE U ADMUPOBAHKUE OTIIMBOK.

49. 3atpyaHeHHas ycajka B OTJIMBKAX.

50. KoHLIEHTpallMOHHOE NEPEOXIIAKAECHUE U €T0 BIUSHUE HA KHHETUKY
3aTBEpACBaHMUS.

51. XonoaHbIe TPEUIUHBI B OTJIMBKAX.

52. I'opsAune TpemHbI B OTIIMBKAX.

53. 'pannuHbIC YCIOBUA B 3aJ]a4ax TEIII0O0OMEHA MEXTY OTJIMBKOU U
dbopmoii.

54. 'oMoTreHHOE 3apoIbIllie00pa3oBaHue.

55. 'ereporeHHOE 3apOJILIIIIHOOPA30BaHUE.

56. 3aTpyIHEHHas ycaJKa B OTJIMBKaXx.

57. Pa3HOBUJIHOCTH MPUMEHIEMBIX TPUObLICH.

58. UnTencudukaius paboThl MPUOBLIH.

59. Mojienb TerIonpoBOJHOCTH POPMOBOUHBIX cMeceit JlynbHeBa.

60. ['a3onmponnnaeMocThb 3epHUCTBIX cpel o Kozenu-Kapmany.

61. Mexanuueckue cBoicTBa (POPMOBOYHBIX CMECEH.

62. IIpenoTBpaiienre 00Opa3oBaHus yKUMHUH.

7.2.6. Mertoauka  BBICTABJICHHS  OLEHKM INPH  IPOBEJACHUHU
NMPOMEKYTOUYHOM aTTeCTAlUMN

OK3ameH  npoeooumcs Nno  mecm-oOunemam, Kaxcovlli U3 KOMOpbvIX
cooeporcum 10 sonpocos u 3adauy. Kaoxcowiii npasunvuulii omeem Ha 60npoc 8
mecme oyenusaemcsi 1 oannom, 3adava oyenusaemcs 6 10 oannos (5 6annos
gepHoe peuieHue u 5 0annos 3a eepHuvlii omeem). MaxcumanbHoe KoIuuecmeo
Habpanuwlx 6an06 — 20.

1. Oyenxa «Heyooenemeopumenvrnoy cmasumcs 6 ciyuae, eciu CHyOeHm
Habpan menee 6 6ANLN08.

2. Oyenxa «YooenemeopumenvHoy Cmasumcs 6 ciydae, eciu CmyoeHm
Habpan om 6 0o 10 b6annos

3. Oyenxa «Xopouio» cmasumcs 8 cayuae, eciu cmyoenm Haopan om 11 0o
15 6annos.

4. Oyenxa «Omauunoy cmaeumcs, eciu cmyoewm Habpan om 16 0o 20
bannos.)

7.2.7 IlacnopT OLICHOYHBIX MATEPHAJIOB

Ko
KOHTpOHI/IpyeMBIe pa3aeibl o . | HammeHoBaHMe OLIEHOYHOrO
Ne n/mt KOHTPOJINPYEMOU
(TCMBI) AACHUTIUIAHBI CpeacTBa
KOMIICTCHIINN
1 CTpyKTypa MeTaNIM4eCKOM KMAKOCTH. TIK-4 TeCT, KOHTPOJbHAS pa60Ta,

Mojenu )KXHUAKOro COCTOSTHNS. AHAIN3
(ha30BBIX MpEBpaICHUI Ha OCHOBE
KJlacTepHOl Mojenu xuakoctu. CBoiicTBa
JKHAJIKOCTEH: IIOTHOCTh, BI3KOCTD,

3alUTa J1abopaTopHBIX padoT.




3JIEKTPONPOBOIHOCTD, AABICHHE apa,
TEII0(pU3NIECKIE CBONCTBA, TIOBEPXHOCTHOES
HaTsDKeHHe, cMadnBaHue. TemneparypHas
3aBHCHMOCTD CBOMCTB JKHJIKOCTEH.

B3aumopeiicTBre METAIIIMYECKUX PACILUIABOB
¢ ra3amu (BOJIOPOIOM, KUCIIOPOJIOM, a30TOM,
CJIOXHBIMH Ta3aMH) U OTHEYHOPHBIMH
MaTepranaMy. DK30T€HHBIE U SHIOTCHHbIE
BKJIIOYEHHS B CITaBaX. PacTBOpUMOCTb ra3oB
B )KHJIKOM U TBEPIOM COCTOSHHU.
Be1nenenue razoB pu KpUCTAUIU3aLUU
pacmiaBa. @opMUpOBaHUE ra30BbIX
negexros.. Packucienne pacmiasa

I1K-4

Tecrt, kKOHTpONIBHAS paboTa,
3aImTa Ja00paTOPHBIX padoT.

I'unpocrartuka. McTeuenne RUIKOCTH U3
HacaJoK, 10J] 3aTOIICHHBIH YPOBEHb.
VYpaBHEHUS ABUKEHUS BSI3KOH JKUIKOCTU
(ypaBHeHue HaBre-CrTokca).
I'mppaBnuaeckne COMpPOTUBICHNUS U OTEPH
Haropa I0TOKa )KHUAKOTO MeTala.
Hewnzorepmudeckas ruponuHamMuka. Pacuer
MIPOJIOJDKUTETBHOCTH 3aIIOJTHEHUS (POPMEI
MeTtaoM. JKuaKoTeKydecTh METauIoB U
craBoB. TexXHOIOTHYIECKHe MPOOsI HA
KHUIKOTEKYJIeCTh U METOMBI €€ OI[CHKH.
CB#13b JKHIKOTEKYUECTH C IOJIOKECHHEM
CIUIABOB ABOWHBIX CHCTEM Ha JAUarpamMmax
COCTOSIHUSL. 3aIIOTHAEMOCTh (POPMBI JKHIKHM
METAJLIOM.

TexHonornueckue (HakTopsl, BIUSIONINE HA
3anonHsieMocTs. KoHCTpyHpoBanue
JUTHHUKOBBIX cucTeM. Cyxaromuecs 1
PAaCHIUPSIONINECs TUTHUKOBBIE

cucTeMsl. MeTobl pacyeTa JIEMEHTOB
JIUTHUKOBEIX cucTeM. lllmakooTnenenue. .

I1K-4

Tect, koHTpOINIBHAS paboOTa,
3alUTa J1abopaTOpHBIX paboT.

TepMoauHamMHUYecKue YCIOBUS Ipoliecca
KpHCTaUIN3auy Kak ¢azoBoro nepexona |
pona.

Pacuer pa3mepa u paboTs 00pa3zoBaHus
LEHTPOB KPUCTAIUTH3AINN. POCT KPHCTAIIIOB.
I'eTeporenHoe 3apokAeHNE KPUCTAIIIOB.
dopma KpUCTAIIIOB.

Kpucrannuzanus criaBoB TBEpIbIX
pactBopoB. TemneparypHslii 1
KOHIIEHTPALlMOHHBIN HHTEPBaJIbl
kpuctammmzann. Kosppumnuent
pacnpeneneHus. TeMn KpUCTaIA3aIHH.
Mopnenu HepaBHOBECHOM KpUCTAIIITH3AINH.
VYupasnenne npoueccoM GpopmMupoBaHus
KPHUCTAININIECKOH CTPYKTYPHI CIIABOB B
OTJIMBKAX.

MopaudurupoBanue. CycrieH3nOHHAs
3anuBka. TemneparypHO-BpeMeHHas
00paboTka paciuiaBa. 30HaIbHAs TUKBAIKSA B
oTIMBKax. MeponpusTus, HanpaBiIeHHbIE HA
YMEHBIIIEHHE XHMHIECKOH HEOJHOPOIHOCTH
OTJIMBOK. HemeTanmnieckue BKIIOUCHNS B
OTJIMBKAaX W MEPOIIPUSATHS IS UX
npenoTBpaileHus. ['a3pl B IMTEHHBIX CIJIaBax
Y UX NOBEAEHNE IPU KPUCTAIIM3AIHH.

TIK-4

Tecrt, kKOHTpONIBHAS paboTa,
3aIIMTa Ja00paTOPHBIX padoT.

TemnoBkle mpolecckl Ha FPaHUIIAX paszena.
VYpaBuenue HeroToHa. YpaBuenue @ypse.
I'paHmYHBIE YCIOBHS TEINIOOOMEHA MEXTY
OTIHMBKOH 1 popmoit. DopmupoBaHme
ycago4HoOro 3a3opa. Temnonepenada B
3a3ope. Temiooraaya OT MOBEPXHOCTH
(OPMBI B OKPYIKAIOLIYIO Cpeny.
TeMmnepaTyporpoBoIHOCTb GOPMOBOUHBIX U
CTEP)KHEBBIX cMeceil. DopMupoBaHUe
TEPMUYECKOT0 IIpUrapa.

MeTobl UCcCIeA0BaHKs IPOLIECCOB

I1K-4

TecTt, KOHTpOIBHAS paboTa,
3al1UTa J1abopaToOpHBIX paboT.




3aTBEP/CBAHUS U OXJTAXKICHUS OTINBOK.
3arBepeBaHNe OTIMBOK U3 YHCTHIX,
IBTEKTUYECKHX, IMTHPOKO HHTEPBATBHBIX
crtaBoB. O0acTh 3aTBEPEBAHNUS H €€
cTpoeHue. [ paHnIia BEUTMBaeMOCTH,
nuTaHus. B3anMocBs3b cTpoeHus obactu
3aTBEpJCHUS C TUTCHHBIMU CBOHCTBAMU.
3aKoH KBagpaTHOTO KOPHS (TOMYILEHHUS,
HCXOJHAs PacueTHasl CXeMa, pellIeHHe).
Koaddumment 3arsepaesanust. Biusinue
KOH(GUTypaIuu OTIUBKY HA KHHETHKY U
TIPOJIOJDKUTEIBHOCTD 3aTBEPACBAHMS.
WmxeHnepHbIe METO/BI pacdeTa KHHETHKU 1
MIPOJIOJDKUTEIBHOCTH 3aTBEPICBAHIS C
Y4ETOM BIIHSHUSA IIeperpesa,
TeMIIepaTypHOTO HHTEpBaIa
KPUCTAIN3aINH, TETOPU3UIECKHX CBOHCTB
JTUTEHHBIX popM. PerynupoBanue TemnoBbIxX
MIPOLIECCOB.

®duzndeckas MpupoJa ycaJku METAJUIOB 1
CIUIaBOB. YcaJKa B KHJKOM COCTOSIHUH, IIPH
3aTBep/IeBaHHH, B TBEPAOM COCTOSTHHHU.
OObeMHas 1 TMHeHHas ycaKa.
Koaddurments! ycaaku. CBoOoHAS U
3aTpyAHEHHAs ycagKa OTJINBOK.
[Ipenycanounoe pacumpenue. Kpusbie
YCaaK{ JTUTEHHBIX CILIABOB.

VYcanouHble paKOBHHBI U yCamodHast
MIOPUCTOCTH B OTIMBKax. [Tutanue n
HaIpaBJICHHOE 3aTBEPICBaHUE OTJIUBOK.
Pacuer riryGuHbI o6s1acTH ycaqoqHON
paxoBuHBI. [IpHOBUTH U HX KIIacCUpHUKANS.
Bri6op Tuna npubbLUIei U MecT UX
YCTaHOBKM Ha OTJIMBKaX. Buabl ycanounoit
nopucroctd. PaKTophl, BIUAIOMNE HA
pa3BHUTHE yCaTOYHOH HOPUCTOCTH.
CKJIOHHOCTB K Pa3BHTHIO YCATOUHBIX
Ne(heKTOB B CBS3M C MOJIOXKEHHUEM CIIIaBOB
JIBOIMHBIX CHCTEM Ha JAuarpamMMax COCTOSHHSL.
MeponpusTas o NpeyIpexKICHUI0
YyCa/IouHO MOPUCTOCTH.

lopstane TpemuHbI B OTIHBKAX.
I'ops4enoMKOCTb U TPEIMHOYCTOWYMBOCTb.
Db dhexTrBHBIN

HHTEpBaJl KPUCTAIN3AMU. MeponpusaTus
T10 TIPEAYNPEKICHUIO 00pa30BaHMsI TOPSUUX
TPELIMH B OTJIMBKAX.

BHyTpeHHHE HanpsHKEHHS B OTIMBKAX.
BpeMmeHHbIe ¥ OCTaTOYHBIE HAMTPSHKEHMSI.
Ycanounsie, ha30BbIe U TEPMHUIECKHE
HanpsHKEeHHs1. X 0JI0THbIE TPEIINHEL
Kopobnenue ornmmBok. Meponpustus mo
CHIDKEHHIO BHYTPEHHUX HaNpPSDKSHUH B
OTJIMBKAX.

7.3. MeTtoanueckue MaTepHAJIbl, ONpeAeJAIIHMe MPOLeaypPbl
OLICHMBAHUSA 3HAHUI, YMEHHUI1, HABBIKOB U (MJIM) ONBITA AeSATEJIbHOCTH

TectupoBanue ocymecTBisercs, aUO0 TPU TOMOIIM KOMIIBIOTEPHOU
CUCTEMBI TECTUPOBAHUS, JMOO C HCIOJIH30BAHMEM BBIJIAHHBIX TECT-33JlaHUN Ha
Oymaxxuom Hocutene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS
MpPOBEpPKA TECTa 3K3aMEHATOPOM M BBICTABIISIETCS OILICHKA COTJIACHO METOAUKH
BBICTABJICHUS OLICHKH MPU MPOBEJACHUU MTPOMEKYTOUHON aTTECTALINH.

Pemenve craHmapTHBIX 3a1ad  OCYIIECTBISIETCS, JMOO TPHU TOMOIIU
KOMITBIOTEPHOM CHUCTEMBl TECTUPOBAHMS, JIMOO C HCIOJIH30BAHUEM BBIJAHHBIX
3aady Ha OyMaxkHoM Hocurtene. Bpewms pemenuss 3amady 30 muH. 3arem




OCYLIECTBJISIETCS NPOBEPKA PpELIEHUs 3aJad HSK3aMEHAaTOpPOM M BBICTABJISAETCS
OLICHKA, COIJIaCHO METOAMKM  BBICTaBJICHUS OLICHKM TPU  MPOBEICHUU
MIPOMEKYTOUYHOM aTTeCTAIUH.

Pemenne mnpukiagHBIX 3a7ad  OCYIIECTBIAETCS, JIMOO TIPU TOMOIIU
KOMITBIOTEPHOM CHUCTEMbl TECTUPOBAHMS, JIMOO C HCIOJIb30BAHUEM BBIJAHHBIX
3ajlay Ha OyMaxxHoM Hocutene. Bpems pemenus 3amad 30 muH. 3areMm
OCYUIIECTBJISICTCS. MPOBEpKa peIIeHUs 3aJad HK3aMEHATOPOM U BBICTABISIETCS
OLICHKA, COIIaCHO METOAWKMA BBICTABJICHUS OLEHKA IpU MPOBEIECHUU
POMEKYTOYHOM aTTECTALNH.

8 YYEBHO METO/IMYECKOE U UTHO®OPMALMNOHHOE
OBECIIEYEHUE JUCIIUIIJINHBI)

8.1 Ilepeuenb yueOHOIl JHMTEpPATYpbl, HEOOXOAUMOH ISl OCBOEHUS
AUCHUIIUHBI

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

2. Ilomyuyenue u 0OpaboTKa METANJIOB U COEAMHEHUM: y4yed. mocolue. -
Boponex : BI'TY, 2004. - 201 c.

3 JleBu, JI. . OCHOBBI TEOpUH METALTYPTUUYECKUX MPOLIECCOB U
TEXHOJIOTUS TUJIABKH JUTEHHBIX CIUIaBOB : y4eb. s cTyneHTtoB By3oB / JI. W.
JleBu, JI. M. Mapuen6ax. — Mocksa : Mammnoctpoenue, 1970. —496 c.

8.2 IlepeyeHr HMH(POPMALMOHHBIX TEXHOJOTHH, HCHOJIb3yeMBIX IpPH
OCYLLIECTBJICHHH 00pa30BaTe/ILHOI0 IHpouecca IO AUCUHMILIMHE, BKJINOYAs
nepeYeHb  JIMIEH3HMOHHOrO0  INPOIrpaMMHOro  olecrme4eHHs, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKANMOHHOU ceTu «AHTEepHeT», COBpPeMEHHBIX
npogecCHOHAIBHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

MyabTuMenuiinbie BuaeogparmeHThl: BuaeoduibMel 1o MeToaaM
00pabOTKH METAJLIIOB.

MyJabTUMeAMHHBbIC JIEKIMOHHBbIC JdeMOHcTpauuu: I[Ipe3eHTanuu 10
TéMaMm Kypca.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/JINUMAS JJIA
OCYHECTBJIEHUSA OBPAZOBATEJIBHOI'O ITPOLHECCA
Cnenuaau3upoBaHHasi JeKIMOHHASI ayJAUTOPHUS, OCHAIIICHHAas 000pyJOBaHUEM

JUIS JIGKIMOHHBIX IEMOHCTPALUM U IIPOEKIIMOHHON anmnaparypoun
Y4eOHble 1a0opaTopum:
«MarepuanoBeeHUs»
«Mertamnorpadudeckasn
«Tepmuueckoit 00pabOTKI»
«ITpounocTm»
JlabopatopHas 6a3za: metaymorpaduyeckue Mukpockornst MUM-7 u MUM-
8, OMOJOrMYeCcKre MHUKPOCKOIbI, HHCTPYMEHTAIbHBIE MUKPOCKOIIBI, TBEPIOMEDPHI,
neyn HarpeBaTelibHble My(enbHble, IaxTHbIE, TpyOUyaThie, TEPMOIAPHI,



ucnbitatenbubie Mammubl P10, P20, MK30, npucnoco0nenus asasi puroToBIECHUS
MeTaJIIOrpagUueckux HUIM(OB, CTEHIbl C XAPAaKTEPHBIMU BHJIAMU H3JIOMOB U
TUIIAMHU HCIIBITATENIBHBIX O0pPa3loB, KOMIUIEKTHl MeTajuiorpaduyeckux Huiidos
YEpHBIX M LBETHBIX METAUIOB U CIUIABOB, €YU, JAUAIIPOEKTOP, SMUAHACKOIL,
KOMIIBIOTEPHI IEPCOHANIbHBIE, KCEPOKCHI, IPUHTEPHI, IU(PpOBOI (hoTOammapar.

10. METOINYECKUE YKA3ZAHUA JJISAI OBYYAKOUHIUXCA ITO
OCBOEHMIO JUCHUIIJIMHBI (MOAYJIs)

[To mucuumnnuue «Teopusi NUTEHHBIX MPOLECCOB» YUTAKOTCA JICKLWH,
MIPOBOJISATCS JTaOOpaTOPHBIE pabOTHI.

OcCHOBOM UW3y4YeHHUs] JUCHUIUIMHBI SIBJISIOTCA JIGKIUHM, HA KOTOPBIX
U3JIaraloTcs HanboJiee CyNIECTBEHHBIE U TPYJHbBIC BOIPOCHI, @ TAKKE BOMPOCHI, HE
HaITIeAMNe OTPAKEHUS B YICOHOU TUTEpATYPE.

JlaGopatopHble pabOTHI BBITIOJHSIOTCS Ha J1a0OPaTOPHOM OOOPYIOBAHUH B
COOTBETCTBHMH C METOJMKAMH, MPUBEJACHHBIMU B YKa3aHUSIX K BBIMOJHEHUIO PaboT.

Bun yueOHbIX
3aHATUU

J1eATeNbHOCTh CTYICHTA

Jlexuusa

Hamnucanne koHCIIEKTa JIEKIMI: KPAaTKO, CXEMaTUYHO, MTOCJIEI0BATEILHO
¢dbuKcUpoBaTh OCHOBHBIE IMOJIOKEHUS, BBIBOJBL,  (HOPMYIHUPOBKH,
O606HIGHI/I$I; IIoM€4yaTb Ba>XHBIC MbICIIHW, BBIACIATH KIKOYEBBLIC CJIOBA,
TepMmuHbl. [IpoBepka TepMUHOB, MOHATUN C MOMOIIBIO HIIMKIONEAUIA,
CJIOBapef/'I, CIIPAaBOYHHUKOB C BbIIIHMCBIBAHUEM TOJIKOBAHHUH B TCTpalb.
O6o3HaueHue BOMPOCOB, TEPMUHOB, MaTepuayia, KOTOPbIC BHI3BIBAIOT
TPYAHOCTH, TOUCK OTBETOB B PEKOMEHAyeMOW Jureparype. Ecin
CaMOCTOSITENIbHO HE yAaeTcs pa3o0paThCs B MaTepuaine, HEOOXOAUMO
chopMyJIMpOBaTh BOINPOC U 3aJ1aTh IPENOAABATENI0 Ha JIEKIUH WK Ha
MIPAKTUYECKOM 3aHSITUH.

JlabopaTopHas paboTta

JlaGopaTopHbie ~ paboOThl  TO3BOJISIIOT ~ HAYYUTHCS  MPUMEHSTH
TEOPETUYECKHE 3HaHHs, IONY4YeHHbIE Ha JIeKIWH TPU pEIIeHUuU
KOHKPETHBIX 3amad. YrtoObl Hamboiee paluoOHAILHO ¥ TOJHO
MCIOJIb30BaTh BCE BO3ZMOYKHOCTH JIA0OPATOPHBIX AJISl MOATOTOBKHA K HUM
HEO0OXOMMO: CIIeIyeT pa3o0paTh JIEKIUIO 10 COOTBETCTBYIOIICH TeMe,
03HAKOMUTCSI C COOTBETCTBYIOIIMM pa3JesioM ydeOHHKa, MpopadboTaTh
JIOIIOJIHUTENBHYIO JIMTEpAaTypy M MCTOYHHUKH, PEIIUTh 3aJadyd U
BBITIOJTHUTH JIPYTHE MMCbMEHHBIC 3aJaHusl.

CamocTosTenpHast
pabota

CamocrodarenbHass paboTa CTYJEHTOB CHOCOOCTBYET INIyOOKOMY
ycBOEHHMs ~ y4eOHOro  Marepuanra M Pa3BUTHUIO  HABBIKOB
camMo00pa3zoBaHusl. CamocTosTenbHas pabora MIpeIoiaraeT
CJIEYIOIIHNE COCTABIISAIOIINE:

- paboTa ¢ TeKCTaMH: y9eOHUKaMH, CIIPABOYHUKAMU, TOTIOJHUTEITHHOMN
JUTEPATypOid, a TaKkKe MPOpadOTKa KOHCIIEKTOB JICKIHA;

- BBIIIOJTHCHUE JOMAITHUX SajlaHI/Iﬁ H pacCyCTOB,

- paboTa HaJ TeMaMH JUIsl CAMOCTOSATEILHOTO U3Y4EHUS;

- ydqacTue B paboTe CTyJI€eHYECKIX HayYHBIX KOHPEPEHUINH, OTUMIIHAT;

- IOJITOTOBKA K MPOMEKYTOYHOM aTTeCTaINH.

IloaroroBka k
IIPOMEKYTOUHON
aTTeCTalluU

['oTOBUTBCS K MPOMEKYTOUHOM aTTECTALIMU CIEAYET CUCTEMATUYECKH, B
TEUEHHE BCEro cemectpa. MIHTEeHCMBHAs MOJATOTOBKA JOJKHA HAayaThCs
HE MO3JHEE, YEM 3a MECAL-IIONTOPAa JO MPOMEXKYTOYHOM aTTECTAllUH.
Jlannbie mepen sk3aMeHOM TpH AHS 3G (EKTHBHEE BCETO MCIOJIH30BAThH




JJI1 IOBTOPCHHUA U CUCTEMATHU3all MaTCpuajia.




