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1. HEJIU U 3AJJAUYN JTUCIHUITJINHBI

1.1. Heau aucUNINHBI

M3YYEHUs] AUCHUILUIUHBI SIBJISETCS M3YYEHHE OCHOBHBIX 3aKOHOMEPHOCTEH
MPOTEKAHMS MPOIECCOB IUIABKU CIUIABOB, 3aJIMBKH, 3aMOJHEHUH JUTEHHBIX (HOopM
pacIiiaBoM, 3aTBEPACBaHUS U KPUCTAIUTU3AIMU MeTajljla B OTJIMBKAX

1.2. 3agauu ocBoeHHUS TUCIUIIIINHBI

U3YYCHUE TEOPETUYECKUX TIOJOKEHUN MMOJYyUYCHHS KHUIKOTO M TBEPIOTO
COCTOSIHUSI METAJJIOB M CIUIAaBOB, OCBOCHHUE OCHOBHBIX (PU3UYECKUX TEOPHA,
MO3BOJISIIONIMX ONMKCATh SBJICHUS B JIUTEHHBIX mporeccax. (O3HAKOMIICHHE
CTYJICHTOB C WCTOpUEH pa3BUTHUS XYyJIOXKECTBEHHOTO JUThs. [IpuobpereHue
HAaBBIKOB ~ PabOTbl  TMPUTOTOBJICHHUS  CIJIaBa, TMOCTAHOBKU  (PU3HUECKUX
skcepuMeHTOB.  [IpuoOpereHMe  HABBIKOB ~ MOJEIUPOBAHUS  (PUBUUECKUX
IIPOIIECCOB.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
HNuctummnaa «OCHOBBI TEOPUU IUIABKW» OTHOCUTCS K JUCIHHUILIMHAM
BapUATHBHOM YacTH (IMCIUIUTMHA 10 BEIOOPY) Osioka b1.

3. HIEPEYEHDb IIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 11O
JANCHUTIIJIMHE
[Ipouecc nzyuenus: AUCHUILUIUHBI «OCHOBBI TEOPUU TUIABKW» HAMpABIEH Ha
(dbopMHUpOBaHUE CIENYIONUX KOMIETEHIUN:
[1K-4 - TOTOBHOCTBIO UCIIOJIB30BaTh OCHOBHBIE MOHATHSA, 3aKOHBI U MOJIEIH
TEPMOJMHAMUKH, XUMUYECKOW KMHETHKH, IEPEHOCA TeIla U MacChl

Pe3yibTaThl 00y4yeHusi, XapaKTepu3yolue

Komnerenuusa
chopMHUPOBAHHOCTH KOMIIETEHIIMH

I1K-4 3HATh MPUHIUIBI TOJTYYEHHS JIUTENHBIX CIIJIABOB C
TpeOyeMbIM YPOBHEM MEXaHHUUECKUX U JTUTEHHBIX
CBOMCTB; UMETH MPEJICTABICHUE O MPOTEKAHUU
TEII00OMEHHBIX TIPOIIECCOB U yCATOYHBIX SBJICHUHN B
cucreMe MeTaui-popMa; 3HaTh CIIOCOOBI BO3JCHCTBHS Ha
nporecchl GOpMUPOBAHUS OTIMBOK; TOHUMATh PUYHHBI
BO3HUKHOBEHUS Je(EKTOB B OTVIMBKAX MO0 BUHE METAIJIa U
JUTEHHON (HOPMBI; 3HATH IPUHIIUITHI TOCTPOCHUS
ONTUMAJIbHBIX JINTHUKOBOIUTAIOUIUX CUCTEM,;

yYMETh HAXOAUTh BaPUAHT JIUTHUKOBOW CHCTEMBI, PEIIaTh
TUTIOBBIC MPUKJIIAJHBIC 331491, aHATHU3UPOBATh
busnueckue siBieHus U YPGEKTHI, BIUIIONINE HA
Ka4eCTBO JIUTCHHOW MPOAYKIIUH.

BJIaIeTh MeTo1aMU TEOPETHUYECKOTO UCCIICJOBAHUS
MPOIECCOB, MPOTEKAIOIINX B MeTajljie U popme.
Hasbikamu npoBeieHUs TIJIABOK M MCCIICJOBAHUSA
CTPYKTYPhI U CBOMCTB METAINTMYECKUX U HE
METAUTMYECKUX MAaTePUAJIOB




4. OBbEM JUCIUIIJIMHBI

O6ma51 TPYAOCMKOCTb JUCIHUITJINHBI «OCHOBBI TCOPUM IIABKH» COCTABJISICT

5 3.e.

Pacripenenenne Tpy10€MKOCTH AUCITUIUIMHBI 11O BUAAM 3aHATHN

o4yHas popma 00ydyeHuUs

. Bcero | Cemectpsl
Bunpl yuebHo# paboTh HACOB 5

AyIuTOpHbIE 3aHATHS (BCEro) 54 54
B ToMm uncne:
Jlekiuun 18 18
Jlaboparopusie padoTs (JIP) 36 36
CamocrosiTeqibHast paboTa 90 90
Yacel Ha KOHTPOJIb 36 36
BuJib1 pOMEKYTOYHOM aTTECTAIIUH - IK3aMEH + +
OO6m1ast Tpy10€MKOCTh:
aKaJeMHUYECKHE YaChI 180 180
3a4.el. 5 5

5. COJAEP)KAHUE JUCLUTIJIMHBI (MOLY.JIS)
pacmpenejeHue

5.1 Conep:xxkanne pa3aejoB  JAUCHUILUIMHBI

TPYA0EMKOCTH M0 BHAaM 3aHATHI

o4yHast popma o0ydeHust

H

Ne
/11

HanmenoBanue TeMbl

Copneprxanue pazjena

Jlekn

JIa6.
3aH.

CPC

Bcero,
qac

1

CaoiicTBa M cTpOEHHE
MeTAUIMYeCKUX PACIIABOB

CTpyKTypa MeTaJUTMYEeCKON JKUAKOCTH. Monenu
JKHJIKOTO COCTOSIHUA. AHanu3 (a3oBbIX
MpEeBpalLIeHuil Ha OCHOBE KJIaCTEPHON MOJeIn
KUAKOCTHU. PacruiaB kak peosioruueckoe Tejo.
HenproToHOBCKHE JXUAKOCTH (Tena MakcBelia,
Bunrama, [1IBeoBa). [IpumeHMMOCTS 3aKOHOB
THIPABIMKU K METANIMYECKUM PAcIIaBaM Kak
HBIOTOHOBCKHM >KHJKOCTSIM.

CBOMCTBA KUAKOCTEH: INIOTHOCTD, BSI3KOCTbD,
3JIEKTPONPOBOHOCT, JABIICHHE 11apa,
TeroU3MIECKHE CBOICTBA, TOBEPXHOCTHOE
HaTsDKeHHe, cMayrBaHue. TemneparypHas
3aBHCHUMOCTb CBOMCTB XKHUIKOCTEH. B3anMocBs3b
JKHIKOTO ¥ TBEPAOIO COCTOSIHHSL.
HacneacTBeHHOCTH paciuiaBoB.

14

24

Hpoueccu NMPUroTOBJICHUSA
JIMTEHHBIX CIJIABOB.

BsaunmMoneiicTBie METaIIIMUECKUX PACIUIABOB C
ra3amu (BOIOPOJOM, KUCIOPOIOM, a30TOM,
CIIO)KHBIMH Ta3aMH) U OTHEYHOPHBIMU
MaTepuagaMi. DK30T€HHBIE U SH/IOT€HHBIE
BKJIIOUEHH B CIUTaBaX. PacTBOpUMOCTH ra3oB B
JKUJIKOM U TBEP/IOM COCTOSHHM. Briienenue razos
NP KPHUCTAUIM3aIMU paciiasa. GopMupoBaHue
ra30BbIX J1eGeKTOB. AICOPOIIMOHHBIE METOIBI
padMHUPOBAHHUS: IPOJYBKOH ra3aMH, HIIAKaMH,
(irocamMu, MCIONB30BaHHE aKTHBHBIX (DUIIBTPOB.
VYpasuenne Crokca. HeacopOroHHbIE METOABI
padUHUPOBAHHUS: YIBTPA3BYKOM,
BaKyyMHPOBAHHEM, TACCHBHBIE (DHIBTPEI.
Packucnenue pacriasa

14

24

I'uapaBinyeckue npoueccsl
B JIUTeliHOM hopMme.

T'unpocratuka. Ypapaenue Apxumena. [lapamoxe
Ilackans. Pacuer maBieHuUs )KUIKOCTH Ha CTEHKH

14

24




¢opmer. Harpyxenne nureitHoit (GopMBL
W3orepmudeckas runpoauHaMuka. Pacxon,
CpeIHsIsI CKOPOCTD M HJIEMEHTHI TTONEPEYHOr0
ceueHMs I0TOKa. YpaBHeHUe bepHymin nis
YCTaHOBUBIIETOCS ABVDKCHHUS KUIKOCTH. JlaBieHne
cBOOOIHON CTpyHM HA TBepable cTeHKU. McTeuenue
JKUJIKOCTH U3 HACAJIOK, MOJT 3aTOIUICHHBIH YPOBEHb.
YpaBHEHHs IBIKSHUS BSI3KOH KHUIKOCTH
(ypaBuenne HaBwe-Crokca). ['mnpasinaeckue
COIIPOTHBIICHHS ¥ IIOTEPHU HAIOPA MOTOKA JKUIKOTO
MeTauia.

Hewsorepmuueckas ruaponuHamuka. Pacaer
TIPOJOJDKUTEIBHOCTH 3aIIOHEHNS (HOPMBI
MeTauioM. JKHIKoTeKy4ecTb METAJJIOB U CILIaBOB.
TexHoNOrMYEeCKHE MPOOKI Ha KHUAKOTEKYJECTh U
METOJIBI €€ OleHKH. CBS3b JKHIKOTEKYIECTH C
TIOJIOYKEHUEM CIUIABOB JIBOMHBIX CHCTEM Ha
JrarpaMMax COCTOSTHHSI. 3aIloTHsAeMOCTb (POPMBI
JKUIKAM METaJUIOM.

TexHonornueckue (HaxTopsl, BIUSIONIAE Ha
3aIoTHAEMOCTh. MeponpusTHs, HallpaBJIeHHBIE Ha
YIy4IIeHHE 3aIOIHAEMOCTH.

KoHcTpyHpoBaHUE TUTHUKOBBIX CHCTEM.
CyKaromuecs U pacupsIoIrecs TUTHUKOBBIE
cucreMsl. MeTozibl pacueTa 3JIEeMEHTOB
JUTHHUKOBEIX cucTeM. [llnakooTnenenne. Mexanusm
yaepKaHUs UTAKOBBIX YaCTHI] B JINTHUKOBOH
cucreme. [IpenynpexaeHue pa3psHkeHHs B
JIUTHUKOBBIX CHCTEMaXx.

DopMOBOUHBIE CMECH KaK KOMITO3UIIMOHHBIE
Matepuanbl. Moenn NOPUCTHIX Cpes.

Wneanbublil rpyHT. OUKTUBHBINA TPYHT.
Koagppuument nponunaemoctu. Ypasuenue Jlapeu,
Jleiibensona. ['a3oBas cpena IUTEHHOM (HOPMBI.
T'a3oBoe naBieHue B IUTEIHOI hopme.

I"azoBble nedeKThl B OTIIMBKaX. MeponpusTHs 1o
HpeIyNpPEkKICHHIO ra30BbIX Ae(EKTOB B OTJIMBKAX.

Kpncmnnmaunonﬂue
npoueccol.

TepmonuHaMuyeckue yciaoBHs mporecca
KpUCTAIM3alnK Kak ¢asosoro nepexona I poxa.
Kpucrannuszauus meramios. ['omoreHHoe
3apOXK/EHHEe KPUCTAIIIOB. DIIyKTyalliOHHOE
00pa3zoBaHue LIEHTPOB KpUcTaIu3auu. Pacuer
pa3mepa u paboThl 00pa30BaHMs LIECHTPOB
kpucramsanuu. Poct kpucramios. [Tapamerpsl
KPUCTAJUTM3ALMH M UX 3aBUCUMOCTb OT
nepeoxiaxaeHus (kpueble TaMMaHa).
T'ereporennoe 3apoxaenue kpuctaywioB. [Ipunimn
CTPYKTYPHOT'O COOTBETCTBHUS IPUMEHHUTENIBHO K
reTepOreHHbIM LIEHTPaM KPUCTAJUIU3ALMH.

dopma KpHUCTaIIIOB.

Kpucrannuzauus cruiaBoB TBEp/IbIX pacTBOPOB.
TemmnepaTypHbIH 1 KOHIIEHTPALMOHHBIN WHTEPBAJIbI
kpucrautm3anun. KoapduimeHr pacnpeneneHust.
Temn kpucTaITU3aLUH.

Mopenu HepaBHOBECHOM KPHCTAJUTH3ALIUH.
Juddysnonnoe nepeoxnaxaenue. JleHapuTHas
nukBanus. Kpucrammsanus SBTeKTHYECKHX
cru1aBoB. Kpucrauiusaiust npu BBICOKMX CKOPOCTSIX
OXJaxaeHUs. AMOp(QHbIE CIUIaBHI.

VYupasnenue nporeccoM HOpMUPOBAHUS
KPHCTAJUTMYECKOH CTPYKTYPHI CIUIABOB B OTJIMBKAX.
MomudunupoBanue. CycrieH3HOHHAs 3aJIMBKa.
TemmepaTypHO-BpeMeHHas: 00padoTKa paciuiaBa.
3ayMBKa HAYaBIIUM KPHCTAJUTM30BAThCS PACIIABOM
(«peokacty - mporecc).

IpuMeHeHue BUOpaLuH, yIbTpa3ByKa,
9NIEKTPOMArHUTHBIX TIOJICH.

30HasbHAas JIMKBALMS B OTJIMBKAX. MeponpusTus,
HAaIpaBJCHHBIC HA YMCHBIICHHE XUMUYCCKOH
HEOJJHOPOJIHOCTH OTIINBOK. Hemerasnyeckue

16

24




BKJIIOYCHUS B OTJIMBKAX U MEPOIPUATHSA U1 UX
OpeaoTBpallICHUA. T"a3pl B MUTEHHBIX CIIaBax U UX
TTOBCACHUC ITPU KPUCTAJUIU3alUH.

TenioBble U ycaJ04HbIe
npoueccebl. 3aTBepaeBaHue
OTJINBOK.

TerutoBbIe Iponeccs Ha TpaHMIAX paszedna.
VYpasuenue Hetorona. YpaBHenue ®ypse.
I'pannyHbIe yCIOBHS TEIUIOOOMEHA MEXKITY
OTJINBKOH 1 popmoii. PopMHEpoOBaHUE YCaTOIHOTO
3a3opa. Temonepenaua B 3a3ope. Temioornaya ot
TIOBEPXHOCTH (POPMEI B OKPYIKAIOILYIO CPEAY.
TemrepaTypoIrpOBOAHOCTE (HOPMOBOYHBIX H
CTepXKHEBBIX cMeceil. DopMupoBanne
TEPMHUIECKOro IpHrapa.

Mertozb! HCCIeIoBaHMs IIPOLIECCOB 3aTBEPICBAHMS
W OXJIQXJCHUSI OTJIMBOK. 3aTBEPCBAHNE OTINBOK
U3 YHCTBIX, SBTEKTHYECKHX, IIUPOKO HHTEPBAIBHBIX
croraBoB. OGnacTh 3aTBEPACBAHNS U €€ CTPOSHHE.
I'pannma BEUTHBaEMOCTH, MUTaHUS. B3anMocBs3b
CTPOCHUSI 00JIaCTH 3aTBEPICHHS C JINTEHHBIMU
CBOMcTBaMU. 3aKOH KBaAPaTHOT'O KOPHS
(romymeHusI, UICXOHAS pacuyeTHas CXeMa,
pemenne). Koaddunment 3aTeepaeBanus. Biusane
KOH(HUTypaIMK OTIMBKY Ha KUHETHKY U
TIPOJOJDKUTEIBHOCTE 3aTBepAeBanusl. [IpuBeieHHas
ToIMHa OTIMBKH. COOTHOIICHNE
TIPOJOJKUTEIBHOCTH 3aTBEPACBAHUS OTINBOK
pa3nuyHOl KOH(UTyparyy (TUIMTa, IIHHIP, [1ap)
TIPY PaBEHCTBE UX aOCONIOTHBIX M IPHBE/ICHHBIX
TouyH. VIHKeHepHbIe METO/IBI paciyeTa KHHETUKH
M TIPOJIOJDKHUTENTLHOCTH 3aTBEPEBAHUS C yIETOM
BJIMSTHUS TIeperpeBa, TeMIIepaTypHOTrO MHTepBajia
KPUCTAJIM3ALNH, TeIUIOQU3NYEeCKUX CBOICTB
auTelHbIX GopM. PerynupoBanue TemIoBbIX
HPOLIECCOB.

dusnyeckas npupoaa ycaIku METaIoB U CIUIABOB.
VYcanka B )KMAKOM COCTOSIHUH, IIPH 3aTBEPICBaHUH,
B TBep/ioM cocTosHuN. OObeMHast U TMHEHHAs
ycanka. Koapdurpenrtsr ycanku. CBobonHas 1
3aTpyIHEHHas ycaka oTiauBoK. [Ipenycagounoe
pacumpenue. Kpusble ycaaku JUTEHHBIX CIUIABOB.
VYcaouHble paKOBUHBI U ycaJI04Has IOPUCTOCTH B
orinuBKax. [IuraHne 1 HampaBlieHHOE
3aTBep/IeBaHue OTIMBOK. Pacuer riyOuHbl obnactu
ycalo4HON paKkOBUHBL. [IprObLIM 1 UX
knaccudukaiys. Beioop Tuna npulbuiei U MecT nx
YCTAaHOBKH Ha OTJIMBKax. Buzpl ycanouHoit
nopucrocT. PakToOpbl, BIUAIOLINE HA pa3BUTHE
yCaJ04HONH NOPUCTOCTH.

CKJIOHHOCTb K Pa3BUTHIO YCa/I04HbIX J1€(DEeKTOB B
CBSI3H C MOJIOKEHUEM CIUIABOB JJBOWHBIX CHCTEM Ha
JMarpaMMmax COCTOSIHHUSL. MeponpusiTHs 110
MIPEYTIPEKACHUIO YCaI04HOMH TTOPUCTOCTH.
T'opsune TpemuHsl B OTAMBKAX. [ opsiueoMKOCTh U
TPELIMHOYCTOHIUBOCTD. DPPEKTUBHBIN

HHTEPBaJ KPUCTALTM3ALMU. MeponpuaTus 1o

NP YTIPEKACHUI0 00pa30BaHMs FOPSYMX TPELIUH B
OTJIMBKAX.

BnyrpeHnHue HanpspkeHus B OTJIMBKaxX. BpeMeHHble
U OCTAaTOYHBIC HANPsDKEHUs. Y caJlouHble, (a3oBbie
U TEPMUYECKHE HAIPSOKEHHS. X 0JI0JHbIE TPELHHBI.
KopobGnenne orinuBok. MeponpusTus mo
CHIDKEHMIO BHYTPECHHHX HANPsDKCHUIT B OTJIMBKAX.

12

32

48

Hroro

18

36

90

144

5.2 Ilepeyensb J1adOPATOPHBIX PadoT
1. UccnenoBanue )KUIKOTEKYUYECTH JTUTEUHBIX CILIABOB
2. UccnenoBanue (popMUpOBaHUS YCaIOYHBIX PAKOBUH B OTJIMBKaX
3. UccnenoBanwne u onpeneneHrne BETUIMHBI YCAIKU METAJLIOB U CIUIABOB
4. UccnenoBanve HAPS)KEHUN B OTIIMBKAX




5. Mertanmnorpaduieckoe ucciaeoBaHue OTIMBOK

6. IPUMEPHASA TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBercTBMM ¢ y4eOHBIM IIJJAHOM OCBOCHHME JIUCLMIUIMHBI HE
MIPe1yCMaTPUBAET BBINOJHEHUE KYpPCOBOTO NpoeKTa (paboThl) MM KOHTPOJIBHOU
paboTHI.

7. OHEHOYHBIE MATEPUAJIBI 1JIS1 ITPOBEJAEHU ST
IMPOMEXYTOUYHON ATTECTAIIUU OBYYAIOLINUXCSI ITO
JUCHUITJIMHE

7.1. Onucanue moka3artejieii U KPpUTepUEeB OLEHMBAHUS KOMIETEeHIUIA
HA Pa3JIMYHBIX 3TANaxX X GopMUPOBaAHUS, ONTUCAHUE KA OLEHUBAHUS

7.1.1 dTan Tekymero KOHTPOJs

Pe3ynbTaThl TEKyIIero KOHTPOJIS 3HAHUKW W MEXKCECCHOHHOW aTTecTaluu
OIICHUBAIOTCS T10 CIEAYIONIEH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAH.

PesyabTarsl 00yuyeHus,
Komne- XapaKTepu3ylomue KpnTepnn

TCHIUSA chopMHPOBAHHOCTH OLICHUBAHUSA
KOMIeTeHIHH

ATTecTOBaH He aTrecroBan

[1IK-4 3HaTh TectupoBanue Bemonnenne pabor B| HeBbmonnenue
Otuer o 1a00paTOpPHBIM CPOK, padoT B CpoK,
paboram IIPEyCMOTPEHHBIN B | IPEAYCMOTPEHHBIN
Kontponsnas padora pabouux mporpaMmMax B pabouux
nporpamMmax

- OCHOBHBIE
TEOpeTHYECKUe
[TOJIOXKEHUS U 0a30BBIE
MOHATHS JTUTEHHBIX
MIPOLIECCOB U
TEXHOJIOT U,

- TEOPETHYECKUE OCHOBBI
TETI0(pU3UIECKOTO,
(DU3UKO-XMMUYECKOTO
B3aMMOCHCTBUSA
paciuiaBa u (OpMBI;

- THJPABJINYECKHE U
ra3oJuHaMHYECKUE
3aKOHOMEPHOCTH U
SIBIICHUSI, IPOTEKAIOIIHE C
MOMEHTA TPUTOTOBIICHUST
JKHIIKOrO0 MeTaJljIa 110
OXJIXKJIEHUSI TBEPAOU
3arOTOBKH;

- B3aUMOCBS3U
TEXHOJIOTMYECKUX
napameTpoB 1
TOKa3aTeaeH KadecTBa
JINTOW NPOAYKIINH

YMETH TectupoBaHue Bremonaenne pabor B| HeBrmonHnenue

- onMchIBaTh JIUTEHHBIH |OTUeT 1o 1a060paTopHBIM CPOK, paboT B cpoK,
MIPOIIECC HA OCHOBE paboram HIPEAYCMOTPEHHBIN B | MIPETyCMOTPEHHBIN
KOMIUTeKCHOro 3HaHus u | KontponsHas padora pabounx mporpammax B paboumnx
MIOHUMAaHHs TEOPUU IIPOrpaMMax
KpUCTaJNTU3alUH,
TeTIOPU3MIECKUX,
(PU3UKO-XMMUYECKHX H




THIPaBINIECKUX
MIPOLIECCOB,
MIPOTEKAIOIIHX B
TUTeHHON opme

- aHAJTM3UPOBATH
B3aMMOCBSI3H MIPOLIECCOB,
MIPOTEKAIONIHX MTPH
(hOpMHPOBAaHUH OTIIMBKHY,
CBOICTB MaTepHajoB
JUTEHHBIX popM 1
MeTajula ¢ KaueCTBOM
JIUTEHHON TPOTYKIIUH;

- BBITIOJIHATH PacyeThl
MPOIIECCOB U
KOHCTPYKTHBHBIX
3JIEMEHTOB JIUTEHHOU
(dopmpr;

- aHAJTM3UPOBATH
THIPOIMHAMHYECKHUE,
KPHCTaJTM3alMOHHBIE,
TETIOBBIE MPOLIECCHI MPU
IoMOouIyu NporpaMMHBIX
MOAYJEH;

- UCTIONIb30BATh
pe3yNbTaThI
MOZIEHPOBAHUS
JINTEWHBIX MPOLECCOB
JUISL aHAJIN3a U KOHTPOJIS
Ka4ecTBa JIUTbS B
IIPAKTUYECKON
VH)KEHEPHOU
JEATENbHOCTH NIPU
pa3zpaborke
TEXHOJIOTMUECKUX
HPOLECCOB JIUTHSI.

Bnaners TectupoBanue Bemonnenne pabor B| HeBreimonunenue

- HaBBIKaMH ynpasieHust |OTueT 1o 1a00paTOpHBIM CPOK, paboT B CPOK,
rpoLeccaMu paboram IIPEyCMOTPEHHBIHN B | IPEAYCMOTPEHHBIN
(dbopmupoBanust omMBOK; |KoHTponbHas padora pabouux mporpaMmax B pabouux

- HaBBIKaMH BBIOOpA U nporpamMmax
000CHOBaHUS
TEXHOJIOTMUECKUX
PESKUMOB JIUThS JUIS
obecrieyeHns 3alaHHOTO
Ka4ecTBa OTJIMBOK.

- METoZaMH U
METOJMKaMH pacuera
TEXHOJIOTHYECKHUX
MIPOLIECCOB U
KOHCTPYKTHBHBIX
3JIEMEHTOB JINTEHHON

(hopMBL

7.1.2 ITan npoMeKyTOYHOT0 KOHTPOJIS 3HAHUI

Pe3ynbTaThl MOpPOMEKYTOUHOTO KOHTPOJSL 3HAHUM OLICHUBAIOTCS B O
ceMecTpe Jisi O9HON (HOPMBI 00YUIESHHS TIO YETHIPEXOATTHHON CHCTEME:

«OTIUYHOY;

«XOPOILIOY;

«YJOBJIETBOPUTEIBHOY;

«HEYJIOBJIETBOPUTEIHLHO.




Komme-
TeHI U

PesyabTaTsl 00y4yeHus,
XapakTepHu3ylone
copMHPOBAHHOCTH
KOMIIETEeHIHH

Kpurepun
OLICHUBAHUS

OT1iangHoO

Xopowmo

Ynosa.

Heynos..

[1K-4

3HaTb

= OCHOBHBIE
TEOPETUUECKUE
MOJIOKEHHS ¥ 0a30BLIE
MOHATHS JTUTECHHBIX
TPOLIECCOB U
TEXHOJIOT A,

- TEOPETUICCKUE
OCHOBBI
TEeTIO(pU3UIECKOrO,
(bU3UKO-XMMHUIECKOTO
B3aUMOJIEHCTBUS
pacruiaBa v (POpPMBI;

- TUJIPABJINICCKUC U
ra3oJuHaMHYECKHE
3aKOHOMEPHOCTH U
SIBJICHUS,
MIPOTEKAIOIIHUE C
MOMEHTA
l'lpI/lFOTOBJ'IeHI/Iﬂ
JKMJIKOT'O MeTajiia JIo
OXJIAXKJEHUS TBEPAOU
3ar0TOBKH;

- B3aUMOCBS3U
TEXHOJOI'HYECKUX
napamMeTpoB U
MoKazaTtesei KauecTBa
JINTOW NPOAYKIIUH

Tect

Brmonaenne
Tecta Ha 90-
100%

BrmonHeHnne
Tecta Ha 80-
90%

Brimonnenne
Tecta Ha 70-
80%

B Tecte
menee 70%
MIPaBHIBHBIX
OTBETOB

yMeTb
- ONUCBIBATh

JINTEHHBIN NPOLIECC HA
OCHOBE KOMIIJIEKCHOTO
3HaHMA U IOHUMaHUsA
TEOpUH
KpHCTaJUIN3alI1Y,
TEIIOPU3UIECKUX,
(U3UKO-XMMUYECKIX
Y TUZIPABIIMYECKUX
TIPOLIECCOB,
MIPOTEKAIONIHX B
muTedHON dopme

- aHAJIM3UPOBAThH
B3aMMOCBSI3H
TIPOLIECCOB,
TIPOTEKAIONIHX TIPH
(hopmupoBaHUT
OTJIMBKH, CBOICTB
MaTepHaoB
TUTEHHBIX popM U
MeTaJula ¢ Ka4eCTBOM
JINTEHON NPOAYKILIMH;
- BBITIOJIHATH PacyeThl
MIPOLIECCOB U
KOHCTPYKTHUBHBIX
3JIEMEHTOB JIUTEHHOM
¢dhopmsr;

- aHAJTM3UPOBATH
THAPOIMHAMHYECKHE,
KPHCTAJUIN3AIMOHHBIE,

Pemenue
CTaHJAPTHBIX
MPaKTUIECKUX
3a1a4

3agaun
pelieHbl B
ITOJIHOM
o0beMe 1
TIOJTYYEHBI
BEpHbBIE
OTBETHI

IIponemoHcTp
UpOBaH
BEPHBIN X0,
pelieHus
BCEX, HO HE
MOJTy4eH
BEPHBII OTBET
BO BCEX
3a/a4ax

IIponemoncTp
HMPOBaH BEPHBIN
XOJl pelleHHUs B

OOMNBIIMHCTBE

3a1a4

3amgaun He
pelieHbI




TETIOBBIE TPOIIECCH
TIPY TIOMOIITH
TIPOrPaMMHBIX
Monynei;

- ACTIONIb30BAThH
pe3yNbTaThI
MOJICTTUPOBAHHUS
JINTEHHBIX MPOLIECCOB
JUISL aHANIW3a U
KOHTpOJISI KayecTBa
JIUTBS B IPAKTUYECKOM
HMH)KEHEpHOU
JEATENLHOCTH TIPH
pa3pabotke
TEXHOJIOTMYECKHX
TPOIECCOB JIUThSI.

Bnagets

- HaBLIKAMH
yIIpaBJICHUsI
MpOIIeCCaMU
(bopMupoBanust
OTJIIUBOK;

- HaBBIKAMH BbIOOpaA U
000CHOBaHHUS
TCXHOJIOTUYCCKHUX
pe)KHMOB JIUThA JIA
obecrieueHust
3aJJaHHOr0 KauyecTBa
OTJINBOK.

- METOaMH U
METOJIMKaMH pacyera
TEXHOJIOTHYECKUX
MPOLIECCOB U
KOHCTPYKTHBHBIX
3JIEMEHTOB JIMTCHHOMN

(hOpMBIL.

Pemenue
MPUKJIaHBIX
3a/1a4 B
KOHKpPETHOH
IIPEeIMETHON
obnactu

3agaun
peleHsl B
[IOJIHOM
o0beMe u
MIOJTYYEHBI
BEpPHBIE
OTBCTHI

[IponemoncTp
UpOBaH
BEPHBIN X071
peleHus
BCeX, HO HE
MOTy4eH
BEPHBIN OTBET
BO BCEX
3a/a4ax

[IponemoHncTp
UPOBaH BEPHBII
XOJI pelIeHUs B

OONBIIMHCTBE

3a1a4

3agaun He
PpeIIeHBI

7.2

7.2.1 TlpumepHblii
TECTHPOBAHUIO
1.

N W N =

S W N O

IIpumepHbIit

nepeYeHb

nepeveHb

OLICHOYHBIX

3aaHui

hif)

CpeacTB

Ilog cTpoeHMEM METANIMYECKUX PaCIjIaBOB IIOHUMAIOT:

. CTPYKTYpY OJMKHETO TOpsIKa.
. CTPYKTYPY JaJbHETO TOPsIKA.

. MCKATOMHOC pacCCTOSAHUC.

4. Me)XaTOMHOE PacCTOAHNEC U KOOPpAMHAIIMOHHOC YHCJIO.

. )KI/II[KOG COCTOAHUC ABJIACTCA MJIM OTJINYACTCA:

(THIMOBBIE
KOHTPOJIbHbIE 3a/IaHWSl WM WHbIE MaTepUAaJIbl, HEOOXOAUMBbIE ISl OLEHKH
3HAHUI, YMEeHUl, HABBIKOB U (WJIH) ONbITA JeATEILHOCTH)

MNOoArOTOBKH

1. mpoMeKyTOUHBIM MEXK]Ty TBEPABIM U ra3000pa3HbIM COCTOSIHUSIMH.
. OJTM3KUM K Ta3000pa3HOMY COCTOSIHUIO.
. OJTM3KUM K TBEPAOMY COCTOSHUIO.
. 0COOBIM COCTOSIHHEM, HE TTOX0KUM Ha TBEPAOE U JKUJIKOE COCTOSHHUSI.

K



3. bivxHM TOPSITOK:

0

1. HEmOCpeICTBEHHOE OKPYKEHHE PAaCCMaTPUBAEMOr0 aToMa, IepBast

KOOpAMHALIMOHHAS cepa, KOIUYECTBO OJIMKANIINX COCEAHUX aTOMOB.
2. 6ecniopsA0YHOE PACIIONIOKEHNE ATOMOB B )KMJIKOM METAJLIE.

3.

3aKOHOMCPHOC PACIIOJIOKCHUEC aTOMOB BO BCCM o0BeMe KHUIKOTO

MeTasuIa.
4. 3aKOHOMEPHOE U OECIOPSAI0YHOE PACIIOIOKEHUE aTOMOB.

5.

HUYCM HC OTJIMYACTCA OT JAJIBHCTO ITOPsIKaA.

4. JlaapHUNA HOPSIOK:

1.

0

XapaKTCpU3yeCT TBCPAOC COCTOAHHC.
2. 3daKOHOMCPHOC PACITIOJIOKCHUC YAaCTHUI], BBIXOAAIINUX 3a IIPCACIIbI

NEPBOW KOOPAMHAIIMOHHOM Cephl.

2.
3.
4.

6€CHOp5UIO‘IHO€ PAaCIIOJIOKCHUEC aTOMOB B JKUJAKOM COCTOAHHU.
3dKOHOMCPHOC PACIIOJIOKCHNUEC aTOMOB BOBCEM o0BeMe KUIKOTO METalllia.
3dKOHOMCPHOC PACIIOJIOKCHNUEC AaTOMOB B MI/IKpOO6'I)€M€ KUAKOTO

METallla.

5.

[Ipu TemnepaTypax, HE CIMIIKOM OTJMYAIIIUXCSI OT TEMIIEPATYP

IJIaBJICHUSA, KUJIKasid d)a3a 110 CBOMM CBOMCTBAM M CTPYKTYPE CYIIECTBEHHO OIKe

K:
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\l

0

1. TBepABIM TENaAM.

. Tazam.
. TBEPJIBIM TEJIaM U ra3aM.
. XKUJIKOMY COCTOSTHUIO.

. aMOp(pHOMY COCTOSTHHUIO.

. O0BEM OOIBINIMHCTBA METAJIOB IPU IJIABJIEHUU

1. Bo3pacraer Ha 3-6%.

. HE U3MEHSIETCHI.
. Bo3pactaeT Ha 50-60%.
. Bo3pacrtaeT Ha 100%.

. yMeHbIaercs Ha 3-6%.

. IIJIOTHOCTH METAJIJIOB B TBEPAOM H KXMAKOM COCTOAHMAX!

1. 6u3KM ApyT K ApYry U3-3a CMEILIECHUSI aTOMOB Ha He OOJIbIIne

pacCTOSIHUA.

2.
3.

PE3KO OTJIMYAOTCS.
HE OTJIMYACTCS M3-32 MaJIOr0 CMEIICHUS aTOMOB ITPH IIABJICHUU;



4. yMEHBIIAIOTCS CYIIECTBEOHHO M3-3a YBEIUUYCHUS MEKaTOMHOIO
PacCTOSIHUSL B ’KUIKOM COCTOSTHUU,
5. Bo3pacTaeT u3-3a COIMKEHHSI aTOMOB B KUJKOM COCTOSIHUU.

8. 13 —3a cMmeleHnss aToMOB Ha HE OOJBIIKUE PACCTOSHUSA IPOIECC
[UIABJIEHUS CYIIIECTBEHHO:

1. BIUsAET HA SHEPTUIO B3aUMOJICHCTBUS MEXKIY YACTUIIAMU B KUJIKOM U
TBEPAOM COCTOSTHUSX.

2. HE BJIMSIET HA YHEPTUIO B3AUMOJECHUCTBUS MEXK/ly YaCTUIIAMU B )KUJKOM U
TBEPAOM COCTOSTHUSIX.

0 3. Majo BaUseT, HAa YTO YKa3bIBAIOT MaJIble BEJIMUHMHBI TEILJIOT
maBiieHus: A Hii, KOTOpble 3HAYUMTENBHO BBIIIE BEIMYMHBI TEMJIOTHI UCTIApEHUsS A
H wncm.

9. O 6ausocTH CTPOCHUS XKNJIKUX U TBECPAbIX MCTAJIJIOB I'OBOPAT.

0 1. manbie sHTpONHH TUIaBIeHUs A SIu1, KOTOpasi, COrIACHO MPaBUITY
Purappca, npubnusurensHo paBHa §,4J[m/(monb-K).

2. 607BIITMEe BEIMYUHBI QHTPOINH TUIaBiIeHUs A Stui, KoTopas paBHa
88 Im/ (Mo K).

3. paBEHCTBO PHTPONUU IJIaBiIeHUsI A Stul.

10. Marble pa3nuyusi B SHEPTUAX B3aMMOJICHUCTBUS U MEKaTOMHBIX
pPAcCTOSHUIX BEAYT K TOMY, YTO:

0 1. xapakrep TEIJIOBOTO JBM)KCHHS aTOMOB MaJI0 U3MCHSICTCS MIPH
TUTABJICHUH, O YEM CBHJIETEILCTBYET OJIM30CTh 3HAUCHU TerioeMKocT Cp
TBEPIOTO U KUJIKO COCTOSTHUS.

2. TEJIOBOE JBUKEHHE aTOMOB CYIIECTBEHHO YBEIUYUBACTCS MPH
TUTABJICHUH, O YEM CBHUJIETEIHCTBYET OOJIbIIAs Pa3HUIA 3HAUYCHUHN TETUIOEMKOCTU
Cp TBEpIOTO U KUJKOTO COCTOSHHUSI.

3. TeruioeMkocTh Cp TBEPAOTO M SKUJKOTO COCTOSIHUSI OC TaeTcs 6e3
W3MEHECHUM.

11. DiaexTpudyeckoe COIPOTHBICHHE NOPH  IUIABJICHUH  METAJUIOB
yBeanuuBaercs B 1.5-2.0 paza. [Ipu >ToM THUITI OpOBOJIMMOCTH B JKUIKUX METaJLIaX:

0 1. He usMeHseTcs U 00yCIaBIMBACTCS HATHIUEM
KOJUIEKTUBU3UPOBAHHBIX JIEKTPOHOB.

2. U3MEHSIETCS U3-3a YBEJIUUYEHHUS KOJIMYECTBA KOJUIEKTUBU3UPOBAHHBIX
AJIEKTPOHOB.

3. yMEHbIIIaeTCsl U3-3a YMEHBIICHUS KOJIMYECTBA KOJUIEKTUBU3HUPOBAHHBIX
AJIEKTPOHOB.

12. Kak BIMSET MOBBIINICHUE TEMIIEPATYpP HA BEIMYUHY SHEPTHH aKTUBAIIUN
Y KUHETUYECKOW SHEPrUU KOJIEOIIOIIMXCS aTOMOB:




0 1. He oKka3bIBacT CYIIECTBEHHOTO BIUSHUS HA BEIMYUHY SHEPTHH
aKTUBAlIUU, T. €. Ha BEJIMUUHY YHEPreTH4ecKkoro 0apbepa. OJHaKO MOXKET
YBEIIMYUBATh KHHETUYECKYIO SHEPTUIO aTOMOB, BCIIEJICTBUE YE€TO BO3pACTACT
KOJIMYECTBO BAKAHCHOHHBIX y3JI0B U JUCIOIUPOBAHHBIX aTOMOB B CTPYKTYpE
OJIMDKHETO TIOpsIIKA.

2. OKa3bIBasl CYIIECTBEHHOE BIUSIHUE KUHETUYECKON SHEPT U

Ha BEJIMYMHY YHEPTUM aKTUBAIMU U KUHETUYECKOW SHEPTUH, MTOBBIIIICHUE
TEMIIEPATypPhl MPUBOJUT K IEPEXO0]Y KUIKOTO COCTOSHUS K Tra3000pa3HOMY.

3. HE OKa3blBaeT BIUAHHUS HA BEJIMYUHY DHEPrUM aKTHBAIUU U
KMHETUYECKON IHEPTHUH aTOMOB B KUJKOM COCTOSIHUH.

7.2.2 IlpuMepHBbIil mepeyeHb 3aJaHMil IS pPelleHUs] CTAHAAPTHBIX
3aja4
1. Bsi3kocTh npeicTaBiseT coOom:

0 1. BHyTpeHHEee CONPOTUBICHHE, OKA3bIBAEMOE B3aUMHOMY
NEePEMEIEHUI0 CMEKHBIX CJIOEB JKUJIKOCTH, TIO3TOMY U OTIPEJICIIATh €€ MOKHO
TOJIBKO TIPH JIBUKEHUU PACILIaBa.

0 2. npu IBHXKSHHH ITOTOKA KUAKOCTH, KOTJIa CKOPOCTh TCUCHHUS
Pa3TUYHBIX CJIOEB MOTOKA HEOJJMHAKOBA, B HEM CAMOIIPOU3BOJIBHO MPOUCKOISAT
IPOIIECCHI, CTPEMSIIUECS BHIPOBHITH CKOPOCTH TE€UEHHUS CIIOEB. ITH MPOLIECCHI
HA3bIBAIOTCSI BHYTPEHHUM TPEHUEM WM BSI3KOCTBIO.

3. compoTHuBiIeHHE camMol JedopMaliy >KUIKOCTH MPHU PACTKEHUH WU
CBUTE.

2.Kak u3MeHsiercs BA3KOCTh IIPU YBEIUYEHUU TEMIIEPATYPHI:

1. BA3KOCTB KUAKHX METAJIJIOB MOBBIIIAETCS C MOBBILIEHUEM TEMIIEPATYPHI:

n = A-exp (E n/RT), rne A — mocTosHHas BEJIMYMHA, 3aBHCAIIAS OT
npupoasl mMetamia. E 1 — sHeprusi akTMBalUMUM BS3KOro TeueHus. R — razoBas
noctosinHas. T — abcomtoTHas Temmneparypa, K.

0 2. BSI3KOCTH XKUIKUX METAUIOB CHIDKASTCS C TIOBBIIICHUEM TeMITepaTyphl
110 BBIICYKa3aHHOH (hopmyIe.

3. BSI3KOCTb HE U3MEHSETCS OT TEMIIEPATYPHI.

3.KakoBa 3aBHCMMOCTb MEXAYy JIHHAMHYECKOW W KHHEMAaTUYECKON
BSI3KOCTBIO:

0 1. kmHEMaTH4ecKas BA3KOCTB V MPEACTABISAET COOOM OTHOIICHHE V = 1)/
d, roe n — quHaMuyYeckas BsI3KOCTb, [1a -c (MIla -c). v — kuHemaTuyeckas
BSI3KOCTh, M2/c. d — INTOTHOCTB.

2.v=1-d.

3.9=v/d.

4. Kakas popMyna TemnepaTypHOM 3aBUCUMOCTH BSI3KOCTU BEpHA:



0 1.v=A-exp (Ev/RT).n=A2-exp (Er/RT). Ev=Er-Ed,rne Ed -

SHEPIUs pa3phIXJeHUs, 00YCIOBICHHOE TeMIIEPaTyPHBIM U3MEHEHHEM TIJIOTHOCTH.
2.v=A-exp (-Ev/RT).n=A2-exp (-E1/RT). Eg=Ev -Ed.
3.v=A-1-exp (Ev/RT). n = A-12-exp (E r/RT).

5. Uem oTirYaeTCs MIOTHOCTH OT YAEIBHOTO BEca:

0 1. mI0THOCTH — 3TO OTHOILICHHE MACCHI BEIECTBA K 3aHUMAEMOMY
o0beMy:

d = m/V, rme m — macca, r(kr). V — oobeM, cm3 (M3). d — mimoTHOCTB, T/ cM3
(xr/ M3).

0 2. YaenbHbli Bec onpeeiseTcsi Kak OTHOIICHHE MacChl BEIIECTBA K
3aHIMacMOMY 00BEMY:

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

CnenoBarenbHo, Y = dg mwim P = kmg, rae g — yCKOpEeHHe CBOOOHOTO
najcHUs. K — KO3 QUIIMESHT 3aBUCIMOCTH OT BbIOOpA €IMHUIl U3MEPCHHUS.

3. HUYEM HE OTIINYaETCH.

6. Kak wu3MeHseTcs JJIEKTPOCONMPOTUBIECHUE JKUIKOrO MeTalljia ¢
yBEJIMUEHUEM TEMIIEPaTyphI:

0 1. Bo3pacraer.

2. yMEHBIIIAETCHI.

3. HE U3MEHSIETCH.

7. Kak  BIMAIOT OpUMECH W JICTUPYIOIIME  BJIEMEHTHI  Ha
AIEKTPOCONPOTUBIIEHUE METAJUIOB B TBEPJIOM U KUJKOM COCTOSHUSIX:

1. yBenmuuBaeTcsi.
. YMEHBIIIAETCS.
. HE U3MEHSIETCA.
. Kakue meToapl onpeaeneHus: MOBEpXHOCTHOTO HaTsKeHUs Bbl 3Haere:
. METOJT OTPHIBAIOIIEHCS KaILIH.
. METOJT KAaWJUISIPHOTO MOTHSTHSI.
. METOJl MAKCUMAJIBHOTO J1aBJICHUSI.
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0 4. coBOKYIMHOCTh BCEX BBINMICYKa3aHHBIX METOJIOB.
8. UTo XapakTepu3yeT TEIIOTa IUIABJICHUS M AaTOMHAs TEIUIOTa IUIABJICHUS:

0 1. rerutoTa maBieHus ( OTpakaeT SHEPTHIO, HEOOXOIUMYIO IS
pa3pylieHus KpucTaiinueckont peuretku. CrieloBaTeNbHO, 3aBUCUT OT
TEMIEepPaTyp IUIaBIECHUS METAJNIOB U CIUIaBOB. OHA OTHOCUTCS K €IMHUIIE MACChl
(JIx/T). bonee npaBmiIbHO TEIUIOTY IIJIABICHUS] OTHECTH HE K €IMHHUIIBI MACChl, a K
OJIMHAKOBOMY YMCJy aTOMOB. MHaue roBopsi, HaJl0 CPaBHUBATH ATOMHBIE TETIOTHI



MJIABJICHUS, PUXOASIIUECS HA OJIMH MOJIb MeTalljia, (aATOMHAas TEIJIoTa MIIaBJICHUS
(JI>x/Momp)).

2. TemjaoTa IUIABJIICHUS M AaTOMHAs TEIJIOTa IUIABJICHUS TMPEACTaBISIOT
SHEPrUI0 pa3pylIeHUsT TBEPIOr0 MeETaula U HE 3aBUCAT OT TEeMIEPaTyphl
IUIaBJICHUS METaJIJIOB.

3. HuueM He oTIIMYaeTCs.

9. Uro Takoe Temiora oOpa3oBaHus KUJAKUX ciuiaBoB AH u 4to o3Hayaet +
AH u — AH:

D 1. reruiora O6pa30BaHI/ISI KUIOKHUX CIINIaBOB U3MCPACTCA TOU BHCPFI/Ieﬁ,
KOTOpas MorjaoumiacTCa U BBIACIIACTCA IIPHU B3AUMHOM PACTBOPCHUHU IBYX UJIIN
Ooiee KUIKHUX MCTAJUIOB, B3ATHIX IIPU OI[PIH&KOBOﬁ TCMIICpATYpC.

IlonoskurennHas OHCPpTHUA, rmorjomacemas CI/ICTCMOﬁ, MPUTINCBIBACTCA
3HAKOM «H». 9H€pI‘I/IH, BBIACIMUBIIAACA U3 CUCTCEMBbI, CHUTACTCA OTpHHaTCHBHOﬁ u
0003HaYaEeTCAd 3HAKOM «-».

2. KOJIMYECTBO OHCPIUHU, MOTJIONICHHOC UJIN BBIACICHHOC IIPpU O6p330BaHI/II/I
CIINIaBOB, OTHOCHUTCA K 1 Mmoo CIljiaBa, Ha3bIBAOT €TI0 HHTCFpaHBHOﬁ MOJISIpHOﬁ
TEIIOTOM CMCUICHUA HIIN 06pa30BaHI/ISI. IlonoxurenpHas OHCPpIHU:A, MorjanfacMast
CI/ICTCMOﬁ, MMPUIINCBIBACTCA 3HAKOM «-», a4 SHCPI'UA, BbIACIUBIIAACA U3 CHUCTCMBI
«+»,

3. COBOKYITHOCTB BCCX OTBCTOB.

7.2.3 TlpuMepHbIii TepedeHb 3aJaHUU Ui pelleHUus] NMPHUKJIATHBIX
3agaq
7.2.4 IlpumepHbIii NepeyeHb BONMPOCOB /1JI1 MOATOTOBKHU K 3a4eTy
He npenycMoTpeHO y4eOHBIM TUIAaHOM
7.2.5 TlpuMepHbIii TNepedeHb 3aJaHUH Uil pelIeHUs] NMPHKJIATHBIX
3aga4
. Tepmuyeckue HanpsKEHUS B OTIUBKAX.
. Metoapl 60phOBI ¢ TA30BBIMH BKIIOYEHUSIMH B OTJIMBKAX.
. [Ipsimast u oOpaTHas TUKBAIKsI B OTJIMBKAX.
. PacueT ¢opMbI ycamouHON paKOBUHBI B IIMJIMHIPUYECKON OTIMBKE.
. Hemetannmmueckue BKIIOUEHHUS U METOIBI OOPHOBI C HUMH.
. 'a30BbIe 1eeKThl B OTIIMBKE MO BUHE METAJLNIA.
. 'a30BBIC MedeKTHI B OTIMBKAX IO BHHE JINTEHHON (OPMBI
. YpaBHenue Dypbe 11 pacyera TEII000MeHa B CUCTEME OTJIMBKA -
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dopma.

9. OcHOBHBIE 3aKOHOMEPHOCTH U METOIbI MOAU(PUITUPOBAHKS METAILIIOB U
CILJIaBOB.

10. Kopobiienue oTIUBOK U METOJIbI OOPHOBI C HUMH.

11. Ycanounsie neeKTbl B OTIMBKAX U METO/IbI OOPHOBI C HUMHU

12. IToBepxHOCTHBIE CBOMCTBA pacIliaBOB. Y paBHeHue Jlamnaca.

13. Metonaps! pacuera riiyOuHBI 3aJIeTaHUS YCaI0YHON paKOBUHBI.



14. YcagouyHast nOpUcTOCTh B OTIAMBKaX. MeTosbl O0pHOBI ¢ HEH.

15. OcHOBHBIE cTIOCOOBI YIIPABIEHUSI KPUCTAIUTMYECKOU CTPYKTYpPOi
OTJIUBOK.

16. Ilpurap Ha oTrBKax. MeTosbl 00pbOBI C TPUTAPOM.

17. IIoBepXHOCTHOE JIETUPOBAHUE U APMUPOBAHUE OTIMBOK.

18. 3arpyaHeHHas ycajika B OTJIMBKAX.

19. KoHlLIeHTpallMOHHOE NEPEOXIIAKACHUE U €TO BIUSHUE HA KHHETUKY
3aTBEp/EBaHU.

20. XonoaHbIe TPEUIMHBI B OTJINBKAX.

21. T'opsiurie TpEIUHBI B OTIIMBKAX.

22. I'paHnyHBIC YCIOBHS B 33J]a4aX TEIIOOOMEHA MEXAY OTJIUBKOM U
dbopmoii.

23. 'omorenHoe 3apoasbiieo0pa3oBaHue.

24. I'eTeporeHHoe 3apoIbIIIIHOOpa30BaHUE.

25. 3aTpyaHEeHHas ycajaKa B OTJIMBKaX.

26. Pa3HOBUIHOCTH MPUMEHSEMBIX TIPUOBLIEH.

27. UnTencuduxamust paboThl MPUOBLIH.

28. Moaenb TerionpoBOJHOCTH (OPMOBOUYHBIX cMecel JlyibHeBa.

29. I'azonponuaeMocTs 3epHUCTHIX cpell o Kozenu-Kapmany.

30. MexaHnyeckue CBOMCTBa POPMOBOUHBIX CMECEil.

31. IlpenoTBpaiienrue 00pa30BaHUs YKUMHUH.

32. Tepmuyeckue HaIPsKEHUS B OTJIMBKaX.

33. MeToabl 00pbOBI C Ta30BBIMU BKJIFOUEHHUSIMU B OTJIUBKAX.

34. Ilpsamas u oOpaTHas JIUKBAIUS B OTJIMBKAX.

35. Pacuer popMbI ycaiouHOM paKOBUHBI B ITMIHHAPUIECKON OTIIMBKE.

36. Hemeramnuyeckue BKIFOYCHUS U METOIbI OOPHOBI C HUMHU.

37. I'a3zoBbIe ne(EKTHI B OTJIMBKE 110 BUHE MeTajlia.

38. I'a30BbIe Ae(hEKTHI B OTJIMBKAX MO BUHE JTUTEHHON (DOPMBI

39. Ypasaenue Oypre A pacyera TeI000MeHa B CUCTEME OTJIUBKA -
dbopma.

40. OcHOBHBIE 3aKOHOMEPHOCTH U METOJIbI MOIU(DHUIIMPOBAHUS METAIIIOB U
CILJIaBOB.

41. KopobneHnue OTIUBOK U METOJIBI OOPHOBI C HUMHU.

42. Ycangounbie ne(eKThl B OTIIMBKAX U METOJIbI O0PHOBI C HUMU

43. TloBepXHOCTHBIE CBOKCTBA pacIuiaBoB. Y paBHeHue Jlamaca.

44. MeTtobl pacueTa riayOUHbI 3aJIeTaHKs yCaJ0UYHON PAaKOBUHBI.

45. YcagouHasi MOPUCTOCTh B OTIMBKAX. MeToabl O0pHOBI ¢ HE.

46. OcHOBHBIE CTIOCOOBI YIPABICHUS KPUCTALUTMYECKOU CTPYKTYPOil
OTJINBOK.

47. Ilpurap Ha oTiauBKax. MeTobl 60pHOBI ¢ IPUTAPOM.

48. IToBepXHOCTHOE JIETUPOBAHUE U APMUPOBAHUE OTIMBOK.

49. 3aTpynHeHHas ycaaka B OTJIMBKAX.

50. KoHIIEHTpallHOHHOE MEPEOXIAKICHUE U €r0 BIMSHUE HA KHHETHKY
3aTBEP/ACBAHUS.

51. XosiogHbIE TPEIIUHBI B OTJIMBKAX.



52. I'opsiune TpeMHBI B OTIMBKAX.

53. 'pannuHbIe yCIOBUS B 3ajja4aX TEMIOOOMEHA MEX 1y OTJIUBKON U
dbopmoii.

54. 'oMmoreHHoe 3apo/iblieo0pa3oBaHueE.

55. I'eTeporeHHOE 3apOBIIIHOOPA30BAHUE.

56. 3arpynHeHHas ycaJka B OTJIMBKaX.

57. Pa3HOBUJHOCTH MPUMEHSIEMBIX TPUObLIEH.

58. Untencudukanus paboTsl MPUOBLIH.

59. Mojens TemonpoBoAHOCTH (POPMOBOUHBIX cMecel [lynbHeBa.

60. ['a3onpoHnIIaeMoCTb 3epHUCTHIX cpen o Kozenu-Kapmany.

61. Mexannueckue cBoMcTBa (POPMOBOUYHBIX CMECEH.

62. IlpenorBpaiienre 00pa3oBaHUs YKUMHUH.

7.2.6. MeToauka BBICTABJICHUSA OLICHKH NpU  TNPOBeACHUU
NMPOMEKYTOYHOU aTTeCTALUU

OK3amen nposooumcsi NO  mecm-Oulemam, Kaxcovli U3 KOMOPbIX
cooepocum 10 sonpocos u 3adauy. Kaodcovlii npasunvhviii omeem HaA 60NPOC 8
mecme oyenusaemcs 1 6annom, 3adaua oyenusaemcs ¢ 10 6annoe (5 bannos
gepHoe peuwieHue u S 6anN08 3a Gepmuvili omeem). MaxcumanrvbHoe KoIuuecmso
Habpanuwix 6annos — 20.

1. Oyenxa «Heyoosenemeopumenvno» cmageumcsa 6 ciyyae, eciu CmMyOeHm
Habpan menee 6 6aN108.

2. Oyenka «Yo0oenemeopumenvhoy cmagumcs 8 ciayuae, eciu CMyOeHm
nHaopan om 6 0o 10 6annos

3. Oyenxa «Xopouwioy cmasumces 6 ciyuae, eciu cmyoenm naopan om 11 0o
15 6annos.

4. Oyenka «Omauunoy cmasumcs, eciu cmyoewm Habpan om 16 oo 20
bannos.)

7.2.7 IlacmopT OllEHOYHBIX MaTEPHAJIOB

Kon
KOHTpOJ'II/IpyeMBIe pa3acibl (TeMBI) o HaumenoBanue
Ne /1t KOHTPOJIUPYEMOU
JAUCHUITIIINHBI OIICHOYHOTO CpEeaCTBA
KOMIICTCHIIUU

1 CprKTypa METAIUTHYECKON KUIOAKOCTHU. MO,HGJII/I HK-4 TCCT, KOHTpOJ‘IBHaH pa60Ta’
JKHJIKOTO COCTOSTHUS. AHAIU3 (a30BbIX 6
MPEBpAILEHUI HA OCHOBE KJIACTEPHON MOJEIH 3alinTa JabOpaTOpHbIX
skuaKocTd. CBOMCTBA )KHUIKOCTEN: INIOTHOCTb, pa60T.
BSI3KOCTb, JIEKTPOIIPOBOJHOCTD, JABJICHUE 11apa,
TEIIO(PU3NIECKUE CBOMCTBA, IIOBEPXHOCTHOE
HaTsDKEHHe, cMauuBaHue. TeMmepaTypHas
3aBHCUMOCTDH CBOMCTB JKHIKOCTEH.

2 B32H/IMO,HCI71CTBPIC METAJUIMYECKUX PaCIlIaBOB C HK-4 TeCT, KOHTpOJ‘IBHaH pa6OTa’

razamu (BOJIOPOZIOM, KHCIIOPOOM, a30TOM,
CIIOKHBIMH T'a3aMH) M OTHEYTTOPHBIMU
MaTepuanaMi. DK30r€HHbIC 1 SHIOTCHHbIC p3-60T-
BKJIIOYCHUS B CIUIaBaX. PacTBOPUMOCTD Ta30B B
JKHJIKOM U TBEPJIOM COCTOSIHUH. Bbinenenue
ra3oB IpU KPUCTAUIM3AIUY pacIljiaBa.
®opMHIpoBaHKE Ta30BbIX JIe(EKTOB..
Packucnenue pacrasa

3aluTa J1a00paTOPHBIX

3 rHﬂpOCTaTI/IKa. Hcreuenne JKHUIOKOCTHU U3 HK-4 TeCT, KOHTpOJIBHaSI pa6OTa’

Haca/loK, MO/ 3aTOIUIEHHBIH YPOBEHb. Y paBHEHUS T —
JIBIDKEHHSA BSI3KOM XKHUIKOCTH (ypaBHeHHE HaBbe- 1 p p

Crokca). ['mapaBmuueckue COnpoTUBICHUS U pa60T.
IIOTEPH HAIOpa MOTOKA YKHUJIKOTO METaJIA.




Hewusorepmuueckas rugpoaunamuka. Pacuer
MIPOJO/DKUTEIBHOCTH 3aMIOIHEHUS (HOPMBI
MeTa/uIoM. JKHIKOTeKy4ecTb METaIOB U
criaBoB. TexHomornaeckue npoos! Ha
KHUIKOTEKYIeCTh I METOABI ee OrleHKH. CBs3b
JKUJIKOTEKYIECTH C TIOJIOKECHUEM CILUIABOB
JIBOMHBIX CHCTEM Ha MarpaMmax COCTOSIHUS.
3arnonHAeMOoCTh (OPMBI KUIKUM METAJLIIOM.
Texuonornueckue GakTopsl, BIHSIONINE HA
3anoiaHseMocTb. KoHCTpynpoBaHue IMTHUKOBBIX
cucreM. CyxKaroluecst ¥ paclIupsIOIIUecs
JINTHUKOBBIE

crcTeMbl. MeTozIbl pacyeTa 3JIEMEHTOB
JINTHUKOBBIX cucTeM. Illmakooraenexue. .

TepMonnHaMUUYeCKHe YCIOBHS Iporecca
KpHCTaJUTH3aIMH Kak (azosoro nepexona I pona.
Pacuet pa3mepa u paboTsl 00pa3oBaHUsI IECHTPOB
KpUCTaJu3auy. PocT KpucTaios.
I'eTeporeHHOE 3apOrK/ICHUE KPUCTAILIOB.

dopMa KpUCTAIIIOB.

Kpucrannuzanus cruiaBoB TBEpBbIX PaCTBOPOB.
TemnepaTypHbIii U KOHLIEHTPALIMOHHBIN
uHTEepBaNbl KprucTamuuzanuy. Koasddunuenrt
pacnpenenenust. Temn KpucTauI3aluHg.
Moieny HepaBHOBECHOH KPUCTAIIN3ALH.
VYpasnenue nporeccoM (pOpMUPOBAHHS
KPUCTAJUTMYECKON CTPYKTYPHI CIJIABOB B
OTJIUBKaX.

Momuduiuposanue. CycrieH3HOHHAS 3aIMBKA.
TemmneparypHo-BpeMeHHast 00paboTka paciuiaBa.
3oHasnbHast JIMKBALKS B OTJIMBKaX. MeponpusTs,
HaIlpaBJICHHBIC HA YMECHBIIEHUE XUMUUCCKOH
HEOJHOPOJHOCTH OTJIMBOK. Hemerammnyeckue
BKJIIOYEHUS B OTJIMBKAX M MEPONPUSATHS JUIs UX
NpeoTBpaIleHus. ['a3bl B IUTEHHBIX CIIaBax U
UX IOBEJICHHE IPY KPUCTAIIH3ALNH.

[IK-4

Tect, KOHTpOJbHAS paboTa,
3aluTa JIabopaTOPHBIX
pabor.

TeruioBble npolecchl Ha rPpaHULAaX pasJea.
Ypasuenue HetoToHa. YpaBHeHue @ypne.
I'paHHYHbIE YCIOBHS TEITIOOOMEHA MEXTY
oTJIMBKOM U opmoit. DopMupoBanue
ycazouHoro 3azopa. Temionepenaya B 3a30pe.
Teruooraada ot noBepxHOCTH GOPMBI B
OKpyXatollyro cpeny. TemneparyponpoBOIHOCTb
(OPMOBOYHBIX M CTEPIKHEBBIX CMECEH.
@®opMHupoBaHHE TEPMUIECKOTrO IPUTapa.
MeTo/bl HCCIeJOBaHUS MIPOLIECCOB
3aTBEPAEBAHUS U OXJIAXKICHUS OTIHBOK.
3aTBepaeBaHUE OTJIMBOK U3 YHCTBIX,
9BTEKTUYECKHX, LITUPOKO HHTEPBAJILHBIX CILIABOB.
Ob6nacts 3aTBepaeBaHus U ee cTpoeHue. ['panuma
BBIIMBAE€MOCTH, IIMTAaHUs. B3auMOCBA3b CTpOCHHUS
00J1aCTH 3aTBEPACHUS C IMTEHHBIMH CBOHCTBAMH.
3aKOoH KBaJIpaTHOTO KOPHs (IOMYILEHNUS,
HCXOJIHAs pacueTHas CXeMa, pPeleHHe).
Koaddumuent 3arBepaeBanus. Biustue
KOH(HUTypaluu OTIMBKH Ha KUHETUKY U
MPOJIOIKUTENBHOCTD 3aTBEPICBaHHS.
VHkeHepHbIe METO/IbI pacueTa KHHETUKH
MPOJIOIKUTENBHOCTH 3aTBEPACBAHMS C Y4ETOM
BJIMSIHUSA TIEperpeBa, TEMIIEPaTYPHOTO HHTEpBaja
KPUCTAJUTH3ALMH, TETUIOPHU3NYECKHX CBOHCTB
nuTeitHbIX GopM. PerymupoBanune TemIoBbIX
TIPOLIECCOB.

dusnyeckas NpUpoaa yeaaKu METAIIOB U
CIIaBOB. YCa/ika B )KUIKOM COCTOSIHHH, TIPU
3aTBEPACBAHHUH, B TBEPOM COCTOSHHH.
O6beMHas 1 uHeiHas ycaaka. KoaddummenTs
ycanku. CBOOOIHAS U 3aTpyIHEHHAS ycaaKa
omuBOK. [Ipenycanounoe pactmpenue. Kpusbie
yCaJIKU JIMTCHHBIX CIUIABOB.

[1K-4

Tect, koHTpOJBHAS paboTa,
3aIuTa 1a00PaTOPHBIX
pabor.




YcanouHble paKOBUHBI U yca0dHast IOPHCTOCTh
B oTNIMBKax. [InTaHue u HanpaBiIeHHOE
3aTBep/eBaHIe OTINBOK. Pacuer riryOnHbI
o0JracTH ycaJ09HOH pakoBHHEI. [Ipn0simm u ux
kaccudukarys. Beibop Tuma npubsuiei u mect
HX YCTAHOBKH Ha OTJIMBKax. Bupl ycamodHoit
nopucrocT. DaKTopsl, BIUSIONIE HA Pa3BUTHE
yCaJI0uHOM MOPUCTOCTH.

CKIIOHHOCTB K Pa3BHTHIO YCA/IOYHBIX Ie(heKTOB B
CBSI3H C ITOJIOKEHHEM CIUIABOB JIBOHHBIX CHCTEM
Ha JIarpaMmax COCTOsIHUS. MeponpusTus 1mo
MIPEAYNPEKACHHAIO YCaT0UHOW TTOPUCTOCTH.
Topstame TpemyHEI B oT/IMBKaX. [opsaenoMKocTh
1 TPEIINHOYCTONYNBOCTE. D(PPEKTHBHBII
HMHTEPBAJ KPUCTAJUTM3ALMH. MeponpusThs 1Mo
TIPEAYNIPEKACHAI0 00pa30BaHHs TOPSINX TPEIHH
B OTJIMBKaXx.

BHyTpeHHIe HanpsDKeHUS B OTIIMBKAX.
BpeMeHHbIe 1 ocTaTOYHBIE HANIPSDKEHHS.
VYcanounsie, pa3oBbIe M TEPMUYECKUE
HarnpspkeHus. Xonoaasle TpenHel. Kopobnenne
OTJIMBOK. MeponpHsTHS IO CHIKEHHIO
BHYTPEHHUX HANPSHKEHUH B OTIIMBKAX.

Kon
KouTtponupyemblie pa3zensl (TEMbI) . HanmenoBanue
Ne m/m KOHTPOJUPYEMOU
JUCIUTUIAHBI OIICHOYHOT'O CpefCTBa
KOMITETEHIINH

7.3. MeToauyeckue MaTepuajbl, ONpeaesiloNde MPouUeAypPbl
OIleHMBAHUA 3HAHUI, YMEeHH I, HABBIKOB M (MJIH) ONBITA AeATETbHOCTH

TectupoBaHue OCyIIECTBIAETCS, JIMOO TPU TOMOIIM KOMIBIOTEPHOM
CUCTEMBI TECTUPOBAaHUS, JHOO C HMCIOJIH30BAHMEM BBIJAHHBIX TECT-3aJaHUN Ha
Oymaxxnom Hocurtene. Bpems tectupoBanuss 30 MuH. 3aTeM OCYIIECTBISIETCS
IpPOBEpPKa TECTa SK3aMEHATOPOM M BBICTABJISETCS OIEHKA COTJACHO METOJIUKHU
BBICTABJICHHSI OLIEHKH MPH MPOBEACHUH MPOMEKYTOYHOM aTTECTALIUU.

Pemenue cTaHmapTHBIX 3a/lad  OCYIIECTBISETCS, JUOO TIPU TMOMOIIH
KOMIIBIOTEPHON CHUCTEMBI TECTHPOBAaHHUA, JHMOO C HCIOJB30BAHUEM BBIJAHHBIX
3a1ad  Ha OymakHoM Hocurtene. Bpems pemenms 3amauy 30 muH. 3arem
OCYIIECTBIISIETCSI TIPOBEpKAa pEHICHUs 3aJad HSK3aMEHATOPOM U BBICTABIISETCS
OIICHKAa, COTJJaCHO METOAMKMA BBICTABJICHHUS OICHKM TIPH  TMPOBEACHUU
MIPOMEKYTOYHOM aTTECTALINU.

Pemenne mnpukimagHBIX 3a4ad  OCYMIECTBISAETCA, JMOO TIPH TOMOIIU
KOMITBIOTEPHON CHUCTEMBI TECTHUPOBAHMS, JHUOO C HCIOIH30BAHUEM BBIJAHHBIX
3ajay Ha OyMaxkHOM Hocutene. Bpems pemenus 3amad 30 muH. 3areMm
OCYIIECTBIISIETCSI TIPOBEpKAa pEHICHUs 3aJad SK3aMEHATOPOM U BBICTABIISETCS
OIICHKAa, COTJaCHO METOJAWKMA BBICTABJICHHUS OICHKH TIPH  TMPOBEACHUU
MMPOMEKYTOYHOM aTTECTALINU.

8 YYUEBHO METOANYECKOE U UTH®POPMALIUOHHOE
OBECIHHEYEHUE IUCIHUIIJINHBI)
8.1 Ilepeuenb y4yeOHOIl JaUTEPATYpPbl, HEOOXOAUMOI A5 OCBOEHHUSA
AUCUMILTHHBI
1. TpyxoB A.Il.,Manspos A.W. Jluteiinple chnaBbl U IUIaBKa: Y4YEOHUK
TS CTyICHTOB BBICIIMX YYEOHBIX 3aBeAcHUM M.: U3 npatensckuit
neHTp«Akagemus», 2004, — 336 c.




2. Jlykuna 3.C.Ilonydyenne u oOpaboOTKa METaUIOB M COEIMHEHUU: Yyueo.
nocobue. - Boponex : BI'TY, 2004. - 201 c.

3 Ammep B.A. Teopus nuTeiiHbIX IpoLEeCcCOB. 3aTBEPAECBAHUE U3 pACILIaBa
yue0. nocobue. - Boponex : BI'TY, 2008

4. Ammep B.A. JlaGopaTropHblii MNpPakTUKyM IO TEOPUU JUTEHHBIX
npoiieccoB: yueb. mocodue. - Boponex: BI'TY, 2004 .

8.2 Ilepeyenb HMHGPOPMAUMOHHBIX TEXHOJOIHMH, MCIOJb3yeMbIX NPH
OCYLIeCTBJIECHUM 00pa30BaTeJLHOI0 MNpouecca IO JAHCHUIIMHE, BKJINOYAS
nepeyeHb  JIMIEH3HOHHOI0  NPOrPaMMHOro  o0ecmeveHHusl, pPecypcoB
HH(POPMAILMOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTH «HTepHET», COBPEeMEHHBIX
npogeccuOHAJBHBIX 023 JaHHBIX U HH(POPMAIMOHHBIX CNIPABOYHBIX CHCTEM:

JIunensuonnoe 11O
LibreOffice
Pecypc nndopMannoHHO-TeJIEKOMMYHUKAIUOHHOM ceTH « AHTEepHET»
http://www.edu.ru/
Oo6pazoBarenbubiit noptan BI'TY
NupopmanuonHas cipaBoYHas cucreMa
http://window.edu.ru
https://wiki.cchgeu.ru/
eLIBRARY.RU, noctym cBobomubIii Www.elibrary.ru
CoBpemeHHbIe podeccnoHaIbHbIEC 0a3bI JAHHBIX
DnekTpoHHO-0nOMMoTeunas cucreMa JIAHbD, qoctyn cBoGo HBIM
https://e.lanbook.com/
bubnuoreka MammHocTpouTens

Anpec pecypca: https://lib-bkm.ru/14518
CKM LVM Flow , http://otlivka.info/, http://www.ruscastings.ru

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS JIJIs1
OCYHWECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLIECCA
Cnenuaau3upoBaHHasi JEKUHOHHAS ayAWUTOPHsl, OCHAIIICHHAs 000pyAO0BaHHEM

JUISL IEKUMOHHBIX JEMOHCTPAMK U IPOEKIIMOHHOW anmnapaTypoi
Y4eOHble J1aOopaTopun:
«MarepuasioBeIcHU
«MeTtanorpadguyeckas»
«Tepmuueckoit 00pabOTKM»
«IIpounocTm»
231/1 xkoMHaTa AIg CaMOCTOSITEILHON ITOATOTOBKH

Jlabopatopnas 6a3za: meramtorpaduieckue Mukpockornst MUM-7 1 MUM-
8, OMOJOTUYECKUE MHUKPOCKOIIbI, MHCTPYMEHTAJIbHbIE MUKPOCKOIIbI, TBEPIOMEPHI,
MeYn HarpeBaTelbHble My(QeibHble, IIaxXTHblE, TpyOuaTble, TEPMOMAapHI,
ucnbiTatenbubie Mamuabl P10, P20, MK30, npucnocobieHus Ajisi MpUroTOBICHUS
MeTtaiorpadguueckux nUM(oB, CTEHABl C XapaKTEepHbIMU BUAAMU HU3JIOMOB U


http://www.elibrary.ru/
https://e.lanbook.com/
https://lib-bkm.ru/14518
http://otlivka.info/

TUIIAMU HUCIBITATENIbHBIX 00pa30B, KOMIUIEKThl MeTauiorpapuueckux HUIH(pOB
YEPHBIX M LBETHBIX METAUIOB M CIUIABOB, ME€YM, AUANPOEKTOp, OSIMHIHACKOIL,
KOMITIBIOTEPHI IEPCOHATIBHBIE, KCEPOKCHI, MPUHTEPHI, HU(POBOM poToanmapar.

10. METOANYECKHUE YKA3AHUA AJISA OBYYAIOIIUXCSA 11O
OCBOEHUIO JMCHUIIVIMHBI (MOAYJIsA)

[To mucumnnmae «OCHOBBI TEOPHUH TUIABKH YUTAIOTCS JICKIIUH, TIPOBOAATCS
nabopaTopHbIC paOOTHI.

OcCHOBOIl M3y4eHHs TUCHUIUIMHBI SIBISIIOTCS JIGKIIMHM, Ha KOTOPBIX
M3J1araloTcsi HanboJiee CYIIECTBEHHbBIE U TPYIHBIC BOMPOCHI, & TAK)KE BOMPOCHI, HE
HaIlleIINe OTPAKCHHS B YIeOHOU TUTEepaType.

JIaGopaTtopHbie paOOThl BBIMOJIHSAIOTCS Ha Ja0OpaTOPHOM O00OPYIOBAaHUU B
COOTBETCTBHH C METOJIMKAMHU, TPUBEICHHBIMH B YKAa3aHHUIX K BBITIOJHEHHUIO padoT.

Bun yueOHbIx
3aHATUI

I[eHTeJ'IBHOCTB CTYACHTA

Jlexms

Hanucanne koHCHEeKkTa JIGKIHMI: KpaTKO, CXeMaTUYHO, MOCIEI0BATEIBHO
(bUKCUpOBaTh OCHOBHBIE  TIOJIOKEHUS, BBIBOJBI, (HOPMYITHPOBKH,
00001IeHNS; TTOMEUaTh BaXXHBIE MBICIH, BBIACIATH KIIOUEBBIC CIIOBA,
TepMHHBI. [IpoBepka TEPMUHOB, MOHATHN C MOMOIIBIO SHUIMKIOTEIUH,
CJIOBApeW, CIPaBOYHUKOB C BBINMCHIBAHUEM TOJIKOBAHUI B TETPalb.
O6o3HaueHue BOMPOCOB, TEPMUHOB, MaTepHalia, KOTOPHIE BbBI3BIBAIOT
TPYAHOCTH, IIOMCK OTBETOB B pEKOMEHAyemMoil Jmuteparype. Ecnm
CaMOCTOSITENIbHO HE yAaeTcs pa3o0paThCsi B Marepuaje, HeoO0X0AuMO
chopMynupoBaTh BOIPOC U 337aTh MpPENnojaBaTeiio Ha JIEKIHWU WU Ha
MIPAKTUYECKOM 3aHSATHUH.

JlaGopaTopHnasi pabota

JlaGopaTopHble ~ paOOTBI ~ TO3BOJISIIOT ~ HAYYUTHCS  TNPUMEHATH
TEOPETHUYECKHE 3HAHHS, IIOJyYCHHbIE Ha JICKIMH TPU PEIICHUH
KOHKPETHBIX 3amad. UtoObl Haubojee palMoOHAILHO W  TOJHO
UCIIOJIb30BaTh BCE BO3MOXHOCTH JTA00OPATOPHBIX VIS MOJTOTOBKH K HUM
HEOOXOIMMO: ClIeIyeT pa300paTh JICKIHUIO 10 COOTBETCTBYIONICH TEMe,
03HAKOMHUTCSI C COOTBETCTBYIOIIMM pa3lie]IoM yd4eOHWKa, mpopadoTaTh
JOTIOJTHUTEIPHYIO JIUTEPATypy W HWCTOYHHMKH, PpEIINTh 334l |
BBITOJIHUTD JIPYTUE MUCbMEHHBIC 3a/IaHMSI.

CamocrosiTenpHas
pabota

CamocrostenbHas paboTa CTYIEHTOB  CIIOCOOCTBYET  IIyOOKOMY
YCBOEHHsI yueOHOIro MaTepHrasa 1 pa3BUTHIO HABBIKOB CaMOOOPa30BaHMsL.
CamocrosTenbHas paboTa MpearnoaraeT ciaeayue COCTaBIsAOLINE:

- paboTa ¢ TeKcTaMH: y4eOHMKAaMH, CIPAaBOYHMKAMH, JOTIOIHUTEIBHOM
JUTEPATYPOH, a TaKXkKe MPOpPadOTKa KOHCIIEKTOB JICKIIHA;

- BBINIOJIHEHUE JIOMAIIHUX 3aJaHUN U pacyeToB;

- paboTa Ha/l TeMaMu 7151 CAMOCTOSITEIIbHOTO U3Y4EHUS;

- yyacTHe B paboTe CTy/IeHUECKUX HAyYHbIX KOH(EPEHIINH, OTMMITHA;

- IOJTOTOBKA K IPOMEKYTOYHOM aTTECTALNH.

IToaroroska k
MIPOMEKYTOYHOU
aTTecTaluu

TI'otoBUTECSA K HpOMe)KYTO"IHOI\/'I arrectauuu CJICAYCT CUCTCMATUYCCKU, B
TCUYCHUC BCCI'O0 CEMECTpaA. HMuaTeHcuBHAA MOATOTOBKA HOKHA HA4YaThCs
HC MO3AHEC, UCM 3a MCCAL-IIOJITOpa OO0 HpOMC)KWO‘IHOfI aTTeCTaluu.
I[aHHLIC nepea 5Kk3aMCHOM TpHU AHA B(I)(I)CKTI/IBHCC BCCTO0 HCIIOJIb30BaATbH
JUIL IOBTOPCHUA M CUCTCMATHU3AlIMN MaTCprajia.




JIncr perucrpaunu H3mMeHeHHi

[Toanuce
N Jara 3aBe/yIONIEro
- /gn IlepeyeHb BHOCUMBIX U3MEHEHHUIH BHeceHHﬂv Kad)enpoﬁ,v
HU3MEHEHHH OTBETCTBEHHOM 3a
peanusauuio OITOIT
1 AxTyanusupoBaH paszen 8.2 B 30.08.2018
YacTH COCTaBa MCIOJIb3yeMOro / e
JIMLEH3UOHHOTO NPOrPaMMHOIO J.I". XKunsxos
obecrieyeHus, COBpeMEHHBIX
npodeccHoHaNBHBIX 0a3 JaHHBIX U
CIpaBOYHbIX MH(GOPMALIMOHHBIX
CHCTEM
2 AxTyanusuposaH paszien 8.2 B 31.08.2019
4acTH COCTaBa UCIOJIb3yEeMOro
JIMIIEH3HOHHOTO [POrpaMMHOI0 W
obecnieueHus, COBpeMEHHbIX B.®. CenuBanoB
npodeccHoHaNbHBIX 0a3 JaHHBIX H
CIIPaBOYHBIX HH(OPMAITHOHHBIX
cHCTeM
3 AxTyanusupoBaH paszen 8.2 B 31.08.2020

4acTH COCTABa MCIIONB3YEMOro
JIMLEH3HOHHOTO MPOrPaMMHOIO
obecrieyeHusi, COBpeMEHHBIX
npodeccHOHANbHBIX a3 JaHHbIX U
CMPaBOYHBIX HHPOPMALIMOHHBIX
CHCTEM

&

B.®. CenuBaHos




