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1. Ilesm ocBOEHUS TMCUMILINHBI.

Jucrnunnnaa «JIuTeliHble CIutaBbl A7 XyA0)KECTBEHHBIX W3/ICIHI» OTHOCUTCS K YHCITY Y4eOHBIX
TUCLUUIUIAH, (POPMUPYIOIINX ClIeHUaIbHBIE TMPO(ecCHOHANbHbIE HAaBBIKK MO HampasieHuto 29.03.04
«TexHomorust XyqoKecTBEHHOW 00pabOTKH MaTepHaioB» M Mpoduimo moarotoBku «CoBpeMEHHBIE
TEXHOJIOTHH B TPOU3BOJICTBE XYJ0KECTBEHHBIX U3/ICITUI.

Llenpro MUCHMIUIMHBI SIBISICTCS NMPHOOpPETEHHE CTYISHTaMH 3HAHUHM O CBOMCTBAX JIMTEHHBIX
CIJIABOB, TEOPETUYECKUX OCHOBAX MX KPUCTALTM3AIMH U TUIABJICHUS, @ TAK)KE IMPAKTUIECKUX HABBIKOB
[0 ONPEAETICHUI0 TEXHOJOTUYECKUX (JIMTEHHBIX) CBOIMCTB, HanOoJee paclpOCTPaHEHHBIX JIMTEHHBIX
CILJIABOB JUIS U3TOTOBJICHHS XYI0’KECTBEHHBIX H3/ICIIUH.

2. Mecto nucuumuinabl B ctpykrype OOII 6akanaBpuara.

Hucuuniuna «JIuteliHble CIUIaBbl AJI XYI0KECTBEHHBIX U3/1eNIUii» OTHOCUTCS K biioky 1 Yactu,
dhopMUpyeMOil ydacTHUKaMU 00pa30BaTEIbHBIX OTHOIICHUH OCHOBHOW 00pa30BaTeIbHOW MPOTPaMMBbI
OakanaBpuara.

Hucuunnmna «JIuTelinblie CruiaBbl Ui XyI0KECTBEHHBIX M3EIUIN) B3aUMOCBS3aHa JIOTUYECKH U
COJIepKATEIbHO-METOANYECKH CO CIAEAYIOIMMH AUCHUIUIMHAMU U nipakTukamu OOII:

— MarepuanoBeaeHue u TepMuueckas oopadboTka;

— XwuMmnus,

— TexHOJ0THH MPOU3BOACTBA XYA0KECTBEHHO-ITPOMBIIIJICHHBIX OObEKTOB;
— IlpoekTHas nesATEIbHOCTD;

— YdeOHas NMpakTHKA.

3. IlepeyeHb MIAHMPYEMBIX Pe3y/JbTATOB 00yYeHUs MO AUCHUILTUHE (MOIYJIIO),
COOTHECeHHbIE C IVIAHUPYEMbIMH pPe3yJIbTaTaAMHU 0CBOCHHS 00pa30oBaTe/IbHOM
NPOrpaMMmbl.

B pe3ynbrare ocBO€HMS AUCIUTUIMHBI (MOYJIs) Y 00ydaromuxcsi GOopMUPYIOTCS CIEAYIOIINE
KOMIIETEHIIMM ¥ JOJDKHBI OBITH JOCTHUTHYTHI CJEAYIOIIME pe3yiabTaThl OOY4YeHMs, KaK JTarl
(hopMHPOBaHUS COOTBETCTBYIOIIMX KOMIIETEHIINMN:

B pe3ynbTare ocBoeHUS
Kon o0pa3oBaTeNbHON
KOMIIETE HpOrpaMMBl [lepeueHs TIaHUPYEMBIX PE3yIBTATOB O0OYUEHUS IO
. TVICTIATUTAHE
HITUU oOyJarouics T0KeH
o0nanare
[IK-4 | CriocobeHn K pa3paboTKe | 3HATh:
TEXHOJIOTHYECKHUX -TEOPETUYECKHE OCHOBBI  (OpMHUPOBaHUS  (PUUKO-
IMPpOLECCOB MPOU3BOACTBA | XUMHUYCCKUX u MEXAaHUYCCKUX CBONCTB npu
XYI0KECTBEHHO- KPUCTAITU3AIMY JINTEHHBIX CTJIABOB;
IMPOMBINIJIICHHBIX -BUAbI TCEXHOJOTHUYCCKUX Hp06 JIs1 UCCIICOBAHUA
00BEKTOB (U3UKO-XMMHYECKHUX, TEXHOJOTHYECKHUX CBOICTB
JINTENHEBIX CIUIAaBOB JJIA U3rOTOBJICHUA XYA0KECTBCHHBIX
U3OCIUM;
-OCHOBHBIE THIIBI JIUTEWHBIX CINIABOB U UX MapKHUpPOBKH.
-0COOEHHOCTH Ha3HAYCHUS CIIEYIOIINX
TE€XHOJOTMYECKUX (AKTOPOB M MapaMETPOB INpHU JIUTHE
XYJ0’KECTBEHHBIX U3JICIIUA:
TEMIICPATYPhbI 3AJIMBKU PA3JIMYHBIX MCTAJIJIOB WU CIIJIaBOB
B 3aBHUCHUMOCTH  OT  KOH(QUTypali  OTJIMBKH,
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TEMIIepaTypbl  JUTEHHOH  ¢GOpMBI,  BBIOPAHHOTO
JIUTEWHOTO CIUIaBA M €ro TEXHOJIOTMYECKHX CBOMCTB,
MaTepHuaa JTUTeHHON (opMBI.

yMeTb:

-CTPOUTH KPUBBIE OXJIAXKEHUS CILIABOB M0 JAMAarpaMMaM
COCTOSIHHUS;

-ONpeAeNsaTh IO TEXHOJOTHYECKUM mpodaM (usuko-
XUMHYECKHE, TEXHOJIOIMYECKHEe CBOICTBA JIMTEHHBIX
CIUIaBOB Il U3TOTOBJIEHUS XY/10)KECTBEHHBIX U3JIEIH;
-pactiPpoBBIBATh MAapKU Pa3IUYHBIX TUIOB JUTEHHBIX
CIUIaBOB

- Mo00paTh CIJIaB MOJl KOHKPETHBIH TEXHOJIOTMYECKHI
IIPOLIECC U HA3HAYUTh TEXHOJIOTMYECKUE MTapaMETPhl JUIs
nonxydeHus: 0e3neeKTHON OTJIMBKU, CBOWCTBA KOTOPOM
YIOBIICTBOPSIIOT TPEOOBAHUAM TEXHUYECKOTO 3aJaHHS.
BJIA/IETh:

-HaBbIKAMHU TI0 HW3TOTOBJICHHS JIUTEHHBIX TIPO0 u
OTIpEICTICHUIO0 TEXHOJIOTUYECKUX CBOMCTB CILIaBOB, B
X0/J1€ IPOBEACHUSI IKCIIEPUMEHTAIIbHBIX UCCIIEJOBAHUMN.

- HaBbIKAMH M yMEHHSIMH BbIOOpa CIUIaBa MpH
MIPOCKTUPOBAHUH TEXHOJIOIMYECKOT 0 nporecca
MOJIyYEHUS XYA0KECTBEHHBIX OTIUBOK.

4. CTpyKTYypa M coaep:KaHue TUCHUIIIMHBI.

OO0mas TpyI0eMKOCTh TUCIUILUIMHBI COCTaBIISICT 8 3a4eTHBIX eauHuI], 288 akaJeMUYecKUX
yacoB (13 Hux 144 — camocrosTenbHas paboTa CTyIEHTOB).

B TperbeMm cemectpe nekiuu — 2 9aca B Henenmo (36 yacoB), maboparopubsie paboTel — 1 dac B
Henento (18 gaca), mpaktudeckue 3anaTus — 1 yac B Henento (18 yacoB), popma KOHTPOJISE — 3aUeT.

B gerBepTOM cemecTpe Jiekiuu — 2 daca B Henenmo (36 waco), 1abopaTopHbie paboThl — 1 4ac
B Henento (18 waca), mpaktuueckue 3aHatis — | 4yac B Hememo (18 wacoB), popma KoHTponst —
9K3aMeH.

Conep:xaHue pa3iesioB IUCHUNIHHBI:

BBenenue.

[lenu n 3amaun AMCUUILIMHBL. MecTo M poJib TUCUUIUIMHBI B OOIIEH CTPYKTYpe MOATOTOBKH
CHELUAJTUCTOB, CBSI3b C APYTMMHU JIUCHUIUIMHAMHU. OCHOBHBIE TMOHATUA AUCHUIUIMHBI «JIuTeliHble
CIJIaBbl IJIA XYJIO)KGCTBGHHI)IX I/I3I[GJ'[I/II>1». HHTefIHI)Ie CIIJIaBbI, KaK KOHCprKHI/IOHHI)IC MaTepI/IaJ'ILI B
MAaIIMHOCTPOCHUH.

Teopust m1aBJIeHUS M KPUCTAJUIN3AIUA METAJIOB H CILJIABOB.

[Tpouecchl muaBiaeHUs] W KPUCTAIIM3AlMKM METalIoB M crulaBoB. CTpoeHHME M CBOMCTBa
Kuakoro Meramia. [loHsATUSA KpucTamuM3auuu W 3artBepaeBaHus. DOpMUPOBAHUE JTUTOU CTPYKTYPbI
OTIIUBKM W (U3UKO-MEXAaHUYECKUX CBOWCTB cruiaBa. CrocoObl YIpaBlIeHUS KPHUCTALIHYECKOM
CTPYKTYpPOU OTJIMBKH.

JIuTeliHbIe CBOIICTBA CIIJIABOB.

OO0mass xapakTepuUCTHKa JHUTEWHBIX cIUIaBoB. JluTeitHble cBoiicTBa. TeXHOJIOTHYECKHE
CBOICTBA B YCJIOBHUSIX TAHHOW TEXHOJOTHH JIUThA.

KunkorekyuecTh MeTauioB U cijiaBoB. [IpoObl anst ompeneneHusi. 3Ha4eHHE 3TOTO CBOMCTBA
JUIS. TPAaKTUKU JIMTEHHOrO0 NpoM3BOACTBA. [loHATHME O HYJIEBOM KHUAKOTEKy4yecTH. MexaHuszm
OCTAHOBKH MOTOKA. DAKTOPHI, BIUSIONINE HA KUAKOTEKY4eCTh. CBsI3b KUJIKOTEKYUYECTH U IUarpaMMbl
COCTOSIHMSI. 3HA4YeHUs IKUJIKOTEKYYeCTH TIO0 CHOHUpPaIbHOM mMpoOe i HEKOTOPHIX CIUIABOB.
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lMazonornomenne U ra3oBbIACICHUE B METAUIAX U CIulaBaxX. MICTOYHMKM MONajaHus ra3oB B METAILI.
BnusiHue ra3oB Ha CBOMCTBA CILUIABOB M KAYE€CTBO MOJIYYa€MOW MPOIYKILIHH.

Mexanu3m 00pa3oBaHUs Ta30BOM M Ta30yCaT0YHON TOPUCTOCTH. Mephl peIynpeKIeHUs O IaHms
ra3oB B METAJUI U INPEJOTBPALLCHUS BBIICICHHUS WX IIPU 3aTBEpAeBaHUU. MeToAbl OINpencIIeHUs
ra30HACHIIIEHHOCTH CIUIaBOB. JIMKBaIMOHHBIE cBoWcTBa cruiaBoB. KoadduuueHnt pacnpenenenus u
€ro poJib B JIMKBALIMOHHBIX IMpoIeccax. MexaHu3M BOSHUKHOBEHHsSI 30HAJIBHOH (TIpsAMOIA U 00paTHOI),
JNEHAPUTHOW M TpaBUTAUMOHHOW JuKBauuu. Kpurepum oueHKM TuKBauuu. BiusHue JnMkBauuu Ha
CBOMCTBA OTJIMBOK U MEPBI €€ IPEIYIIPEIKICHHUS.

OcHoBHbIEe TOHATHS 00 ycajake. Ycajgka METalIOB, CIUIaBOB U OTIMBOK. OOBbeMHas ycaaka
CIUIABOB B KHUJKOM COCTOSIHMM, IPU 3aTBEPJIECBAHUMN U B TBEPAOM COCTOSIHUU. MeTonbl onpeneneHus
00BEMHOM YCaaKW CIUIABOB B JKUIKOM COCTOSIHUM M TIPH 3aTBepAeBaHUU. MexaHuzM 00pa3oBaHUS
yCaJI0OYHBIX PAaKOBHUH U yCAJ0OYHOM MOPUCTOCTH B OTJIIMBKAX, UX CBS3b C JUArpaMMOW COCTOSIHUS U
CKOPOCTBIO OXJIAXKICHMUS.

JluneitHast ycajika CIUIaBOB M OTIMBOK. MeToabl onpezaeneHusi. CBoOOAHAs U 3aTpyAHEHHAS

ycanka. [IpenycanoyHoe pacimiMpeHue CIUIABOB M OTIMBOK, €r0 BIMSHUE HA JIMHEHMHYIO YCaAKy.
[IprunHEl, BBI3bIBAIOIINE NPEYCaT0YHOE PACIIUPEHNE. YUeT JIMHEWHON YCaaKU IIPU U3TOTOBICHUH U
IIPOCKTUPOBAHUUU MOJCIBHO-CTEPKHEBOM OCHACTKU. YCAJOYHBIE HANpPsDKEHUS B OTJIMBKAaXx.
Mexanuueckue, TepMudeckie U (ha3oBbie HanpsKeHs. BHyTpeHHUEe HanpsyKeHUsI.
BpemeHnHble W ocTaTOYHBIE HampspKeHUs. MexaHu3Mm (QOPMHUPOBAHUS OCTATOYHBIX HANPSIKCHUH,
(bakTopbl, BIMSIONINE HAa MX BEIWYMHY U MEPONPHUATHUS MO UX CHIDKEHUIO. MeToabl Oompe/esieHus
CKJIOHHOCTH CIUIaBOB K OCTAaTOYHBIM  HampspkeHUsM. CHATHE OCTaTOYHBIX  HaIPsDKEHUH.
PenakcanmonHas cTOMKOCTh U CTa0MIM3AIIHS Pa3MEPOB OTJIMBOK.

I'opsiune TpemmHbl B OTVIMBKAax. [ OpAYEIOMKOCTH CIUIABOB KAaK CIEACTBUE MEXAHMUYECKHUX
HalpsDKEHUM, HU3KUX MEXAHWYECKHX CBOMCTB B MHTEpBale TEMIEpaTyp KpPUCTAUIM3ALUM U
HEOJHOPOAHOCTH CBOWMCTB OTJIMBKH (JIOKanu3auuu nedopmanuii). OneHKa ropsiueIOMKOCTH CIIJIABOB,
CKJIOHHOCTH OTJIMBOK K TOPSYMM TPEIIMHAM.

XOJI0/IHBIE TPEIMHBI, BHEIIIHUE IPU3HAKH.

[TprunHbl 06pa3oBaHus U OLIEHKA CKIIOHHOCTH CILIaBOB M OTJIMBOK K XOJIOJHBIM TPEIIMHAM.

IIpuHuMNBI pa3spadoTKH JUTEHHBIX CINIABOB W METOABI ONTHMHM3AIMM X XHMHYECKOIo
cocrasa.

OCHOBHBIE TOHATHS, CBSI3aHHbIE C XMMHUYECKMM COCTAaBOM CIUIABOB: 0a30BbIif KOMITOHEHT,
JIETUPYIOIIME DJIEMEHThI, NpUMecH Moaudukatopsl M T.J. MeToabl OLEHKH B3auUMOJCHCTBUS
3JIEMEHTOB ¢ 0a30BbIM KOMIOHEHTOM. OCHOBHBIE THIIBI B3aUMOJCHCTBHS KOMIIOHEHTOB M THIIbI
OJIOKOB JMarpaMM COCTOSIHUSI JIMTEWHBIX CIUIaBOB. BakHellne XapaKTepUCTHKU JAMarpaMMbl
COCTOSIHUSI, ONpEENSAIoNIMe CBOWCTBA cryiaBoB. OOIIMEe 3aKOHOMEPHOCTH BIIMSHUS DJIEMEHTOB Ha
MeXaHHYeCKHe CBOWCTBA CIu1aBOB. OCHOBHBIE METO/Ibl YIPOUYHEHHUS JIUTEHHBIX CIUIaBOB (pacTBOPHOE,
aJTUTUBHOE, KapKacHOe U JUcIepcHOHHOE). [IpuHIUNIBI BEIOOPA JETHPYIOIIEro KOMILIeKca CIUIaBOB.
DKOHOMHMYECKAsl XapaKTEPUCTHKA JIETUPYIOIIMX 3JEMEHTOB. MeTo/bl ONTHUMM3alUU XUMHYECKOIO
COCTaBa CIUIABOB, UCTOIb30BaHNEe DBM 1 9THX Lenen.

OO0mas xapakrepucTuka, GopMupoBaHHue JUTOH CTPYKTYPbl M 0COOCHHOCTH JIMTEHBIX
CBOJCTB 7KeJIe30yIJIePOANCTHIX CIIABOB.

UyryHsl: cepbl, KOBKHE, BBICOKONPOUYHBIE, C BEPMUKYJISPHBIM TpapUTOM, CHHTETUYECKUE,
JETUpOBaHHbIE. MapKHpOBKa 4YYryHOB, MEXAaHHYECKHE CBONCTBA, OKCIUTyaTallMOHHBIE CBOMCTBA
yyryHoB ¢ rpadutoM. O6mnacte npumeHeHus. OcoOeHHOCTH (DOPMHUPOBAHUS JIUTOM CTPYKTYpHl U
0COOEHHOCTH JIUTEHHBIX CBOMCTB UYT'YHOB.

OO0mas xapakTepucTuka, GopMHPOBaHHMe JHUTONH CTPYKTYPBI H 0COOCHHOCTH JIMTEHHBIX
CBOJCTB CILJIABOB IIBETHBIX METAJIJIOB.

O6IHa$I XapaKTECPUCTHUKA AJTFOMUHHUCBBIX, MAarduEBbIX, MCIHBIX, HHWHKOBLIX, THTAHOBLIX H
HUKEIEBBIX JTUTECHHBIX CIIJIaBOB, UX MAPKUPOBKA, o0acThb MMPUMCHCHUS.



OcobenHoctr (GOPMUPOBAHUS JUTOM CTPYKTYpbl M TEXHOJOTHYECKHX CBOWCTB IIBETHBIX
JINTEUHEBIX CIUIABOB.

CrpyKTypa U cofiep>KaHue pa3/iejoB TUCUUILUIUHBI yka3anbl B [Ipuioxkenun 1 k nporpamme.
5. OOpa3oBarte/ibHbIE TEXHOJOTHH.

Meroauka npenojaBaHusl JUCHUIUIMHBL «JIUTEMHbIE CIIaBbl VISl XY/I0XKECTBEHHbBIX W3JIEIIHI»
U pealu3alusi KOMIIETEHTHOCTHOTO IOJXOJAa B  M3JIOKEHUU M  BOCIPUITHM  MaTepuasia
MPEAYyCMaTPUBAET HKCIOJb30BAaHUE CJCAYIOMUX AKTUBHBIX M HWHTEPAKTUBHBIX (OPM IPOBEICHHS
TPYIIOBBIX, UHAUBUAYAJIbHBIX, ayJAUTOPHBIX 3aHATHM B COYETAHHH C BHEAYAUTOPHON paboOTOM C
1eap0 GopMUPOBAHUS U PA3BUTHSI MPO(HECCHOHATBLHBIX HaBBIKOB, 00yUYaOIINXCS
— JICKIIMOHHBIE 3aHATHUS MPEANOIaraloT akTUBHYIO (GopMy O0ydeHUs! CTYIACHTOB TEOPETHICCKUM
3HAHUSIM C TPOBEPKOM YCBOCHHBIX 3HAHUM KPATKUM OIIPOCOM;
— TOATrOTOBKA K BBIMOJIHEHHIO U 3aIUTE JIAOOPATOPHBIX padoT;
—  BBINIOJIHEHUE MUCHMEHHBIX OTBETOB IO 33JIaHUSM MPAKTHICCKUX padoT
— TPOBEJIEHHE KOHTPOJIbHBIX padoT;
— TMPOCMOTpa BHUJIEOMATEPHAIOB [0 TEOPUH TUIABJICHUS] U KPUCTAJUTH3AIMKA METAVIOB U CIUIABOB
Y TIp., C EJbI0 (POPMUPOBAHUS U PA3BUTHUS IPOPECCHOHATHHBIX HABBIKOB 00YJAFOIINXCS.
B mpouecce u3yuyeHUS NUCHUIUIMHBI BO3MOXKHO MPHUMEHEHHE TUCTAHIIMOHHBIX 0O0pa30BaTEIbHBIX
texuonoruii B cucreme LMS Mocmonurexa.
Ccouku: https://online.mospolytech.ru/course/view.php?id=4737
https://online.mospolytech.ru/course/view.php?id=7828

6. OueHouHble cpeACTBa /s TEKYIIEro KOHTPOJISA YCIEeBAeMOCTH, IPOMEKYTOYHOI
aTTecTalldd 10 HTOraM OCBOGHHSl [MCHUILUIMHBI M Yy4eOHO-MeToaU4Yeckoe obOecrnevyeHne
CaMOCTOSITeIbHON paboThI CTYIEHTOB.

B mporecce oOydeHus, s TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH, WCIOJB3YIOTCS HOBas CTO
OanpHas PEUTUHTOBAs CUCTEMA, KOTOpask BKIIOUAET B ce0sl CeqyIOIINe OIIEHOYHBIEe CPEICTRA!

— WHUIMATUBHOCTH CTY/ICHTA HA JICKIIMH, 3aKJIFOYAIONIAsACS B OTBETE HA MOCTABICHHBIC BOIIPOCHI,
npu nposeneHuu yueknuii (ot 0 1o 2 6amnoB). [Ipu 3ToM naHHBIE GaIbl YYUTHIBAIOTCS CBEPX
cTa 0aJyIoB U HE YYUTHIBAIOTCS MpU (POPMHUPOBAHUHN MHTEPBATIOB MOTYYESHHSI HTOTOBOM OLIEHKH
B TaOymmmax Excel;

— KOPOTKHI MUCHbMEHHBIH OMpPOC MO MPOUJEHHOMY MaTepuaidy B Hayalle CIEAYIOUIer0 3aHSTHS
(ot 0 mo 2 GamoR);

— JBE KOHTPOJbHBIE paboThl, coctosiye u3 11 BOmMpocoB, MO 3aBepUICHUH ABYX pPa3aelioB
muctumuHel (o1 0 10 22 6annos);

— TOATOTOBKA K JJAOOPaTOpPHBIM paboTaM U ux 3anmTa (ot 0 10 6 6ayioB)

— TIPU UCTOJB30BAaHUU OH-JIAHH KYpCOB (IUCTAHIIMOHHOTO OOpa30BaHMs) TEKYIIHUH KOHTPOJIb U
MIPOMEXYTOYHAsT AaTTECTAI[Usl OCBOCHUS JUCIHUIUIMHBI TPOBOIUTCS C HCIOJIb30BAHUEM
TeCTHpOBaHUS (0aHKa TECTOBBIX 3a/IlaHUM).

[TpoMexxyTouHass arTecTalysl CTYACHTOB 10 Y4YeOHOW JHCHOUIUIMHE MPOBOTUTCS B
cootBeTcTBUM ¢ TwiaHoM OOIIl — 3ader u 3K3aMeH. DK3aMeH MPOXOAWT B MUChMeHHOU ¢opme. K
MIPOMEXYTOYHON aTTECTAllMM CTYJISHT JOMYCKAeTCsS TOJBKO IPH BBINOJIHEHUW M 3alllUTe BCEX
MPETyCMOTPEHHBIX JIA0OPATOPHBIX PaOOT, BBHIIOJHEHUWH BCEX 3aJaHUI MO MPAaKTUYECKUM paboTam,
KpOME TOTO, CTY/ICHTY HeoOXxoauMo HaOpaTh He MeHee 40 Oa/UTOB 1O PEHTHHTOBOM CHCTEME OICHKH
3HAHUH.

6.1.1 ®oHI OIEHOYHBIX CPEACTB [Jisi TNPOBeIeHHUS TPOMEKYTOUHOH AaTTecTalUu
o0y4aromuxcs Mo IMCHUILIHHE (MOAYJIIO).


https://online.mospolytech.ru/course/view.php?id=4737
https://online.mospolytech.ru/course/view.php?id=7828

6.1.1. TlepeueHb KOMMETECHIIMI C yKa3aHWEM JTamoB WX (OPMHPOBAHUS B TIPOIIECCE OCBOCHUS
00pa3zoBaTeNbHON MPOTPAMMBI.
B pe3ynbrate ocBOeHUS AUCHUIUIMHBI (MOAYIS) (POPMHUPYIOTCS ClEAYIONIe KOMIETEHIINN:

Kon B pe3yabTare ocBOeHUs 00pa30BaTEeILHON MNPOrpaMMbl 00y4a0IIHIiCA
KOMIIETeHIIH U JA0JIKeH 00J1a1aTh
I1K-4 Crioco6eH Kk pa3paboTKe TEXHOJIOTUYECKHUX MPOLIECCOB MPOU3BOJICTBA
XYyJ105K€CTBEHHO-TIPOMBIIIIEHHBIX 00HEKTOB

B npouecce ocBoeHusi 00pa3oBaTebHON MPOTPaMMBI JaHHbIE KOMIETEHIIUU, B TOM YHCIIE UX
OTJIENIbHbIE KOMITIOHEHTHI, (DOPMUPYIOTCS MO3TAMHO B XOJAE OCBOEHHUS OOYYAIOUIMMHCS JUCIHUILIUH
(Momynei), MpakTUK B COOTBETCTBUU C YUEOHBIM IUIAHOM W KaJCHIApPHBIM rpadukom ydeOHOTO
mpotiiecca.

6.1.2. Onucanue mokaszaresieil 1 KpUTepUeB OLEHMBAHUS KOMIleTeHUM, popMupyeMbIx
10 UTOTaM OCBOEHUS TUCHMILIMHBI (MO1YJIs1), ONMUCAHNE IIKAJ OLleHUBAHMS.

[Toka3zareneM OICHMBAaHUS KOMIIETEHIMI Ha PAa3JIMYHBIX dTarnax ux (HOPMHUPOBAHHS SBISETCS
JTOCTHXKEHUE 00YJAIOIIMMHUCS TAHUPYEMbBIX PE3YJIbTATOB 00YUYESHHUS 110 TUCITUTLIHHE (MOIYITIO)

Dopma npomescymounol ammecmayuu: 3a4em

[Tpumep GaIbHO-PEHTHHIOBON CHCTEMBI MIPEACTaBIIeH B (JOHE OLIEHOYHBIX cpeacTB. [lepexon
oT 6aJIJIOB peﬁTHHFa K TpaJUIIMOHHBIM OLCHKaM IPOU3BOJUTCA C ITOMOIIBLIO CJ'ICIIYIOHIGI;'I IIKaJIbI:
3auyreHo — Oosee 0,55 OT MakCUMaILHON CYMMBI 0aJIOB, He 3auTeHO — MeHee 0,55 0T MaKCHMabHOM
CYMMBEI OaJlIoB.

HlIxana oyenusanusn Onucanue

Beinonnens! Bce BUabl yuyeOHOH paboOTHI,
IIpelyCMOTPEHHbIE pabodell mporpamMMoil u
3auTeHo oOyuaroreiicss Habpas 1o OaTbHO-PEUTHHIOBOM
cucteme Oonee 55% OT MakCUMaJIbHOW CYMMBI
OasoB

He BbImonHeHbl Bce BUABI yueOHOH paloOThI,
IpelyCMOTPEHHbIE pabouell mporpamMMoil u
oOyudaromeiicss HaOpan Mo OarIbHO-PEUTHHTOBOI
He 3aureno cucteme MeHee 55% 0T MakCUMaJIbHOM CyMMBI
0ainos.

¢0leI npomeofcymouuoﬁ ammecmauuu’ IK3ameHn




IIK-4 CnocodeH k pa3padoTKe TeXHOJIOTHYeCKHX MPOLECCOB MPOM3BO/ACTBA XY/105KeCTBEHHO-TIPOMBIIIIEHHBIX 00bEeKTOB

Kpurtepuu oneHnBanus

IMoka3arennb
Hey/10BJIETBOPHUTEILHO Y/0BJIETBOPHUTEJIHHO X0pO1L0 OTJIMYHO

3HATh: OOGyuaromuiics HaOpan | Obyuaromuiics Habpan ot 55 | O6y4aromuiics Habpan ot 70 go | O0yuarommiicss Habpan Golee
-TCOPETUYCCKHUE OCHOBBI | MeHee S5 OamoB 1o | 10 69 OGamioB mo OamibHO- | 84 OaJUI0B o OayuipHO- | 85 OawioB 1m0 OaJuILHO-
dbopmupoBanusi GU3NKO- | OATUTEHO-PEHTHHTOBOM PEUTHHTOBOM CHUCTEME | PEUTUHIOBOM CHUCTEME OLIEHKH | pEUTHUHTOBOM CHCTEME
XUMHYECKHUX U | CUCTEME OLIEHKH 3HaHUHW U | OLCHKHU 3HaHUN U | 3HAHUU u JEMOHCTPHUPYET | OLEHKU 3HAaHUN u
MEXaHUYECKUX CBOMCTB | IEMOHCTPUPYET  TOJHOE | JEMOHCTPUPYET HETOJTHOE | YaCTUYHOE coJiep’KaHue | JEMOHCTPUPYET JOCTaTOYHO
OpyH  KPUCTAIM3AIUHU | OTCYTCTBHE  CJEIYIOIINX | COAEp KaHUe CIIEIYIOIINX | CIETYIOIINUX 3HaHUE! o | MOJHOE coJiepKaHue
JUTEHHBIX CIIABOB; 3HAHUM! 10 | 3HAHUI: TI0 TEOPETUYECKUM | TEOPETUUECKUM OCHOBaM | CICAYIOIUX  3HAHUE.  TIO
-BU/IbI TEXHOJIOTUYECKUX | TEOPETUYECKUM  OCHOBAM | OCHOBaM dbopmupoBanus | popMUpOBaHUS bu3UKO- | TEOPETHUECKUM OCHOBaM
npo06 ans uccinenoBaHus | GOopMUPOBAaHUS  (DUBHKO- | PU3MKO-XUMUYECKUX U | XUMHUYECKMX M MEXaHWYEeCKUX | GOpMUPOBAHUS ¢uzuKo-
(U3UKO-XMMHYECKHUX, XUMHYECKHUX U | MEXaHUYECKUX CBOMCTB TMPH | CBOMCTB TpHU KPHUCTAUIM3AIMU | XHMUYECKHX U MEXaHUYECKHUX
TEXHOJIOTHYECKUX MEXaHUYECKUX CBOMCTB | KPUCTAUTM3AIUN  JIMTEHHBIX | TUTEHHBIX CIIABOB; CBOMCTB INPHU KPUCTATUTH3AIUN
CBOWCTB JUTEHHBIX | IPU KPUCTAIIM3AIUH | CIUIABOB; -[lo BuUgaM TEXHONOTUYECKUX | TUTEHHBIX CIIJIABOB;
CIUTAaBOB JUISL | TUTEHHBIX CIIJIaBOB; -Ilo BUIaM TEXHOJOTWYECKUX | MPOO sl KiccienoBanus GU3MKo- | -Ilo BUIaM TEXHOIOTUYECKHUX
W3TOTOBIICHUS -TTo BUJAM | Ipo0 AN HUCCIENOBAHHS | XUMUUYECKUX, TEXHOJOTHYECKUX | Mpo0  UIsi  HMCCIeI0BaHUs
XYyI0’KECTBEHHBIX TEXHOJIOTHYECKUX  TPO0 | PU3UKO-XUMUYECKUX, CBOMCTB JINTEWHBIX CILJIABOB ISl | PUBUKO-XUMUUYECKHX,
1763 (15178 JUTSt WCCJIEIOBAHUS | TEXHOJIOTMUECKMX  CBOMCTB | M3TOTOBIIEHUS XYAOKECTBEHHBIX | TEXHOJIOIMYECKUX  CBOWCTB
-OCHOBHBIC TUTIBI | (PU3UKO-XUMUYECKHUX, JUTEHHBIX  CIUIABOB  JUISI | U3JICTIUH; JUTEHHBIX  CIUIABOB  JIA
JTUTEHHBIX CIUTABOB U MX | TEXHOJIOTHYECKUX CBOWCTB | M3TOTOBIICHUS [To OCHOBHBIM THIaM JIUTEHHBIX | U3TOTOBJICHUS
MapKHPOBKH. JUTEHHBIX CIUIABOB JUIS | XyI0KECTBEHHBIX U3/CIINIA; CIUUTAaBOB M MX MAPKUPOBKH. XyJI0KECTBEHHBIX U3/ICIIN;
-0c00EHHOCTH W3TOTOBJICHUS ITo OCHOBHBIM tunam | O0yuarormuiicss Habpan ot 70 mo | Ilo OCHOBHBIM TUTIAM
Ha3HAYCHHS CICIYIONUX | XyT0KECTBEHHBIX JUTEHHBIX CIUIaBOB W uX | 84  OawioB 1m0  OauibHO- | IUTEWHBIX CIUIABOB U WX
TEXHOJIOTHYECKUX U3JIeNN; MapKHUPOBKH. PEUTHUHIOBOM CHUCTEME OLEHKH | MAPKUPOBKH.
(dakTopoB u mapametpoB | [lo  ocHOoBHBIM  Tumam | OOyuaromuiics HaOpan oT 55 | 3HaHUU " nemoHcTpupyet | O0yuatomuiicst Habpan Oosee
npu JUTHE | TUTEHHBIX CIUTABOB M WX | 10 69 06amioB mo OalibHO- | YACTUYHOE cofepkanue | 85 OamwioB 1Mo  OamiIbHO-
XY10’KECTBEHHBIX MapKUPOBKH. PEUTHHTOBOM CHUCTEME | CIICIYIOIIHNX 3HaHUE: 10 | pPEUTUHTOBOM cucTeme
1763 (15178 OO0yyvaromumiics HaOpan | OLeHKH 3HaHUI U | 0COOCHHOCTSM Ha3HAYEHHUS | OLICHKU 3HaHUI u
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TEeMIepaTypbl  3aJMBKHU
pa3IMYHBIX METaLUIOB U
CIJIABOB B 3aBUCHUMOCTH
oT KOHpHUTrypamu
OTJIMBKH, TEMIIEPATypHhI
JTUTEHHOMN bopmsl,
BBIOPAHHOTO JINTEHHOTO
cIuiaBa u ero
TEXHOJIOTUIECKUX

CBONCTB, Marepuaia
JUTEHHON (OPMBL.

MeHee 55 Oamios
OaJUTbHO-PEUTHHT OBOM
CHUCTEME OLIEHKHU 3HAaHUU U
JEMOHCTPUPYET  IIOJIHOE
OTCYTCTBHE  CJIEAYIOLINX
3HaHUI: 10 OCOOEHHOCTAM
Ha3HAYeHUs]  CJIEAYIOLINX
TEXHOJIOTHYECKHUX
(GakTopoB U MapaMeTpoB
npu JUTHE
XY O0’KECTBEHHBIX

153 (SMN7078

TEMIIEPATYPbI 3aJIUBKU
pa3IUYHBIX METAIOB U
CIUIaBOB B 3aBUCHUMOCTH OT
KOH(QUTrypaluu  OTJIUBKH,
TEMIIEpaTypbl  JUTEHHON
bopMbl, BBIOpaHHOTO
JUTEWHOIO cIljlaBa U €ro
TEXHOJOTMYECKHUX CBOMCTB,

Io

JEMOHCTPHUPYET HETIOJIHOE
COJICpIKaHUE () (918% 0)111:0:4
3HAaHUM: 10 OCOOEHHOCTSIM
Ha3HaYEHHS CIICTYOIINX

TEXHOJIOTHYECKHX (aKTOPOB
U TMapaMeTpoB TMpU JIUThE
XYJI0’)KECTBEHHBIX U3/ICITHIA:

TEeMIIePaTypbl 3aJIUBKH
pa3IMYHBIX  METAUIOB U
CIUTABOB B 3aBHCUMOCTH OT
KOH(UTYypaiuu OTIIUBKH,
TEMIIEPATyPhI JUTEUHOU
bopmBI, BBIOPAHHOTO
JUTEHHOTO CIUlaBa M €ro
TEXHOJIOTUYECKHX  CBOWMCTB,
Martepuaia JUTeHHON (HOPMBI.

CIENYIOIUX  TEXHOJOTUYECKUX
(bakTOpOB M TapaMeTpoB MpH
JINTHE XyJ10)KECTBEHHBIX
W3EINI:

TEeMIIepaTyphl 3aJINBKU

pPa3JIMYHBIX METAJUIOB U CILIABOB
B 3aBUCHUMOCTH OT KOH(UTYpaIiH
OTJIUBKHU, TeMIIepaTyphl
IUTEHHON (OPMBI, BBHIOPAHHOTO
JUTEHHOTO  CIJIJaBa M €ro
TEXHOJIOTHYECKHUX CBOMCTB,
MaTepuana JUTCHHONH (OPMBI.

JEMOHCTPUPYET  JOCTATOYHO

TIOJTHOE coJiepKaHue
CIIENYIONMX  3HAHWE:  I10
0COOCHHOCTSIM ~ Ha3HAYCHUS
CIIETYFOLIIIX

TEXHOJIOTUYECKUX (HaKTOpPOB
U TapaMeTpoB IIPU JIUThbE
XYIOKECTBEHHBIX U3CIIHN:
TEMIIEpaTyphl 3aJIUBKU

pa3IMYHBIX METAIJIOB U
CIUIaBOB B 3aBHCHUMOCTH OT
KOH(UTYpallK OTJIUBKH,
TEMIIepaTypbl JIUTCHHOU

(G opMbI, BHIOpAaHHOTO
JUTENHOTO CIUIaBa U €T0
TEXHOJIOTHYECKUX CBOMCTB,
MaTepuaia JTUTeHHON (HOpPMBI.

Marepuaa JIUTEHHON

(bopMBI.
YMeTh: OOyuaromuiicst Habpan | Obyvatontuiics HaOpan ot 55 | OOy4aromuiicss HaOpan ot 70 mo | OOyuaromuiicss Habpan Gosee
-CTPOUTH KpHBEIe | MEHEe 55 OamaoB 1o | 10 69 OGamioB mo OamapHO- | 84 0aJIoB o OoamipHO- | 85 OamioB 1Mo  OaIIbHO-
OXJIQKICHUS CILUIABOB 110 | OATIBHO-PEHTUHIOBOM PEUTHHTOBOM CHUCTEME | pEUTHHTOBOM CHUCTEME OILICHKH | pEHTUHI OBOM CUCTEME
JMATPaMMaM COCTOSHHUS; | CHCTEME OLCHKH 3HAHWM U | OIIEHKU 3HAHHI " | 3HAHHUH u JIEMOHCTPHUPYET | OLIEHKHU 3HAHHI u
-OTIPE/IEIATh o | HE yMeeT HIIH B | J€MOHCTpPUPYET HETIOJIHOE | YaCTUYHOE COOTBETCTBUE | IEMOHCTPUPYET MOJIHOE
TeXHOJIOTHUYEeCKIM HEJIOCTaTOYHON  CTEIEHHU | COOTBETCTBHE CIEYIONMIUX | CIEAYIOIMMX YMEHHH: -CTPOHUTH | COOTBETCTBHUE CIICTYIOIIHNX
nmpobam (u3HKo- | YMECT:-CTPOUTh ~ KPUBBIC | YMCHHUI: -CTPOUTH KPUBBIC | KPUBBIC OXJIAX/CHMUS CILUIABOB 10 | yMCHHi: -CTPOMTH KpPHBbIC
XUMHYECKHUE, OXJIKJICHUSI CIUIABOB IO | OXJIAXIEHUS  CIUIABOB MO | JUarpaMMam COCTOSIHUSA, OXJAXJCHUS  CIUIaBOB  IIO




TEXHOJIOTHYCCKUE
CBOIMCTBa JIMTEHHBIX
CILIaBOB INIE:|
H3TOTOBJICHUS
XYyJ10)KECTBEHHBIX
H3NICINM;
-pacmuppoBBIBATH
MapKu Pa3IMYHBIX
TUIIOB JIMTEHHBIX
CIIABOB

- moI00paTh CIUIAB O]
KOHKPETHBIN
TEXHOJIOTHYSCKHI
MpoIecC W Ha3HAYHUTh
TEXHOJIOTHYCCKHUE
napameTpbl JUIST
MOJTyYEHUs
6e31e(heKTHOM OTIIMBKH,
CBONCTBA KOTOpOH
YOBJIETBOPSIIOT

TpeOOBaHUAM
TEXHUYCCKOI'O 3a1aHU.

JiarpaMmam COCTOSIHHUS;
-OIpEeACISITh o
TEXHOJIOTUYECKUM Tpodam
(UBUKO-XUMHYECKHE,
TEXHOJIOTHYCCKHUE
CBOMCTBa JIMTEHHBIX
CILIABOB JJIS1 H3rOTOBJICHUS
XyJI05KECTBEHHBIX

151691 (S11070%
-pacuupoBBIBATH MAPKH
pa3JIMYHBIX THUIIOB
JIMTEHHBIX CINIAaBOB
OO6yuarommuiics Habpa
MeHee S5 OamioB 1o
0aUIbHO-PEUTUHT OBOM
CHCTEME OIICHKM 3HAHHH U
HE yMmeeT 15 R) 0| B
HEJOCTAaTOYHOM  CTEICHHU
yMeeT:-110100paTh  CIUIaB
nof KOHKPETHBIN
TEXHOJIOTHYECKUH MPOIIECC
u Ha3HAYUTH
TEXHOJIOTHYCCKHUE
napameTpbl ISl TIOTyYeHUsI
0e31eeKTHO  OTIIMBKH,
CBOMCTBA KOTOpOW
YIOBIIETBOPSIIOT
TpeOOBaHUSIM
TEXHUYECKOI0 3aJaHHUS.

AuarpaMmaM COCTOSIHUA,

-OIPEeACISITh o
TEXHOJIOTHYECKHM  Mpodam
(UBUKO-XUMHYECKHUE,
TEXHOJIOTHYECKHE CBOMCTBA
JATEHHBIX  CIUIABOB IS
M3TOTOBJIEHUS

XYIO0KECTBEHHBIX U3JCIU;
-pacmu(poBBIBaTH MAPKU

Pa3JIMYIHBIX TUIIOB JIMTEHHBIX
CIIJIaBOB

OOyuatommiics HaOpan ot 55
no 69 OawioB mo OaJUILHO-
PEUTUHIOBOU cucreMme
OLIEHKHU 3HAHUU u
JEMOHCTPHUPYET HEIOJIHOE
COOTBETCTBUE  CIIEAYIOIIUX
YMEHMI: mogo0parh cIijiaB
nop, KOHKPETHBIN
TEXHOJOTHYECKUIN TMpOUecc U
HA3HAYUTh TEXHOJIOTUYECKUE

napamMeTpoel JJId IMOJIYUCHUA
6e3nedexTHOU OTITUBKH,
CBOMCTBa KOTOPOH

YAOBJICTBOPAIOT Tpe60BaHI/ISIM
TEXHHUYCCKOI'O 3aaHusl.

-OIpeNeNiTh o
TEXHOJIOTUYECKUM npobam
(U3NKO-XUMHUECKHE,

TEXHOJIOTUYECKHUE CBOIiCTBa
JTUTEHHBIX CIIAaBOB e

M3TOTOBJICHHUS XYJI0KECTBEHHBIX
N30SI,

-pacmupoBBIBATH MAPKU
Pa3IMYHBIX THIIOB JIMTEHHBIX

CILJIaBOB
OO6yuaromumiics Habpan ot 70 1o
84  OammoB  mo  OayuibHO-
PEUTUHTOBOM CHCTEME OLICHKU
3HaHUHI U JEMOHCTPUPYET
YaCTUYHOE COOTBETCTBHUE
CIIENYIONINX YMEHUM: moao0paTh
CIUIaB nox KOHKPETHBIN
TEXHOJIOTUYECKU  Tpolecc U
HA3HAYHUTh TEXHOJIOTHYECKHUE
rnmapamMeTpsl ISl TOJy4YeHUs
0e3nedexTHOM OTIIUBKH,
CBOMCTBA KOTOpOH
YIOBJIETBOPSIOT  TpeOOBaHHIIM

TEXHHUYCCKOI'O 3aJaHuA.

AuarpaMmmam COCTOSIHUA,

-OIpEeACIISITh o
TEXHOJOTHYECKUM  Ipobam
(U3UKO-XUMHYECKHE,
TEXHOJIOTUYECKHE  CBOMCTBa
JATEHHBIX  CIUIAaBOB  JUIA
MU3TOTOBJICHHS

XYJI0’)KECTBEHHBIX U3JICINN;
-pacminpoBBIBaTH MAPKU

PA3JIMYHBIX TUIIOB JIMTCHHBIX
CIIJIABOB

OO6yuaromuiics Habpan Ooee
85 0am1oB 1o GamILHO-
PEUTHHIOBOM CHCTEME
OLICHKH 3HAaHUI 1
JIEMOHCTPHUPYET TMOITHOE
COOTBETCTBUE CJICTYIOIINUX
YMEHHMIi: MoA00paTh CIUIaB
[10J1 KOHKPETHBIN
TEXHOJIOTMYECKUH IIPoLece U
Ha3HAYUTH TCXHOIOTHUCCKHUE
rapamMeTpsl TSl OTyJeHUS
0e31e(heKTHOM OTIUBKH,
CBOMCTBA KOTOPOU
YIOBIIETBOPSIIOT TPEOOBAHUSIM
TEXHUYECKOI0 3aJaHUs.
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BJIA/IETh:

-HaBbIKAMU 1o
HU3rOTOBIICHUS
JUTEHHBIX  NMpod U
ONPEACIICHUIO
TEXHOJIOTHYCCKUX
CBOICTB  CIIJIaBOB, B
xoJ1e MIPOBEACHUS
AKCIIEPUMEHTAIbHBIX
HCCIJIEOBAaHUII.

- HaBBIKAMHU u

YMEHUSIMH TPAMOTHOTO
BbIOOpa cmjiaBa  NpHU
MPOEKTUPOBAHUN
TEXHOJIOTUIECKOTO
nporecca
XY/I0KE€CTBEHHBIX

MOJTy4YEeHUS

OTJIMBOK.

OO0yuarommiicst Habpai
MeHee 55 6aioB 1Mo
0aJUTbHO-PEUTHHT OBOM
CUCTEME OIICHKHU 3HAHUU U
HE BJIaJICCT WU B
HEJIOCTaTOYHOM CTEIEHU
BJIQJICCT HABBIKAMH I10
W3TOTOBJICHHSI TUTCHHBIX
po0 U ONPEEIIEHUIO
TEXHOJIOTUYECKHUX CBOMCTB
CIUIaBOB, B XOJI€
POBEJCHUS
AKCIIEPUMEHTAIbHBIX
WCCIIEIOBAHU M.
OO6yuaromuiics HaOpan
MeHee 55 6aioB 1Mo
OaIbHO-PEUTUHTOBOM
CHCTEME OLICHKHU 3HaHUU U
HE BJIaJICET UIU B
HEJOCTAaTOYHOU CTETICHH

BJIaACCT HAaBbIKaMH BBI60pa

CIUIaBa MpHU
MPOEKTUPOBAHUU
TEXHOJIOTHYECKOI0
nporiecca MoJy4eHust
XYJ0’KECTBEHHBIX
OTJIUBOK.

OOyuarommiicst Habpai ot 55
110 69 0aIoB 110 OAJUILHO-
PEUTHHTOBOM CUCTEME
OLIEHKH 3HAHHMH U YaCTUYHO
BJIaJICET HABLIKAMH 110
M3TOTOBJIEHUS JTUTEHHBIX
po0 U ONPEEIIEHUIO
TEXHOJIOTMYECKHUX CBOMCTB
CIUTaBOB, B XOJI€ MPOBEICHHUS
AKCIIEPUMEHTAJIbHBIX
HUCCIIEIOBAHUN.
OO6yuaronuiicst HaGpan ot 55
110 69 6amIoB 1Mo OATEHO-
PEUTHUHIOBON CHCTEME
OIIEHKH 3HAHUW U YaCTHYHO
BJIaJICET HABBIKAMH BBIOOpA
CIUTaBa MPH MPOCKTUPOBAHUHT
TEXHOJIOTHYECKOT0 Ipolecca
MOJTyYEHUS XYA0KECTBEHHBIX
OTJIMBOK

OO6yuarommuiicst Habpai ot 70 10
84 0am1oB 10 GaILHO-
PEUTHUHTOBOM CUCTEME OLICHKU
3HaHUH MYACTUYHO BJIaJEET
HaBBIKAMM 110 U3TOTOBJICHHS
JUTEUHBIX IPOO U OIPEJIEIEHUIO
TEXHOJIOTHYECKUX CBOMCTB
CIUUIaBOB, B XO/I€ TIPOBEICHUS
AKCTIIEPUMEHTAIBHBIX
HCCJIEIOBAHUN.

OO6yuaromuiics Habpan ot 70 10
84 0a1oB 110 6aMILHO-
PEUTUHTOBOM CUCTEME OLIEHKHU
3HAHWUM ¥ 9aCTUIHO BJIaJceT
HaBbIKaMU BbIOOpa CIUIaBa Mpu
MIPOCKTUPOBAHUHT
TEXHOJIOTHYECKOTO MpoIecca
MOJIYYEHHS XYJ0KECTBEHHBIX
OTJIMBOK

OOGyuarommiicst Habpas 6osee
85 6ayoB 1o OauIbHO-
PEUTHUHTOBOI CUCTEME
OLICHKH 3HAHHH U B MTOJIHOM
o0BeMe BIIaJICET METOIAMHU U
HABBIKAMU 110 U3TOTOBJICHHUS
JUTEHHBIX TTPo0 1
OTIPEICIICHUTO
TEXHOJIOTHYECKHX CBOWCTB
CIUIaBOB, B XOJI€ MPOBEICHUS
JKCIIEPUMEHTAIBHBIX
HUCCIEIOBAHUMN.
OO6yuaromuiics HaOpan Oonee
85 6aioB o OamuIbHO-
PEUTHHIOBOM CHCTEME
OIICHKH 3HAHWH U B TTOJIHOM
o0BeEMeE BIIa[eeT METOMAMU U
HaBBIKaMH BBIOOpA CILJIaBa
MU IPOCKTUPOBAHHUH
TEXHOJOTHYECKOTo mporecca
MOJTyYEHUS XYI0KECTBEHHBIX
OTJIUBOK.

®DoH/IBI OTICHOYHBIX CPEACTB TpecTaBieHsl B [Ipmioxkennn 2 k pabodeit mporpamme.

11




7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALIMOHHOE 00ecnedeHue JUCIUILIMHBI
@) OCHOGHaA TUmepamypa:
1.TpyxoB A.Il., MansipoB A.W. Jlureitnbie criaBbl U iaBka.-M.: M3aaTenbckuil eHTp

«Axanemusi».-2004.-336¢

2. Tpyxos A.Il., Epmo M.IO., JlechoB B.H. Jlureiinsie cruiaBel. MeTtoanueckue

yKa3aHus K 1abopatopHbiM padbotam.-M.:-MI'TY «MAMM».-2004.-32c.

0) oononnumenvnas 1umepamypa:
1. banangun I'.®. OcHOBBI Teopur (HOPMHUPOBAHKS OTIMBOK.- M.: MAlIMHOCTPOCHHE, -

M.: MBTYV, 1998.-450c.

2. I'ynseB b.B. Teopust nuteiinbix npoueccoB.- M.: MammHoctpoenue, 1976.-214 c.
3. CripaBOYHMK 1O YyTyYHHOMY JIUThIO 1of pea. ['upmosuua H.I'.-JI.: Mamunoctpoenue,

1978.- 738 c.

8) npozpavimHoe obecneuenue u unmepnem-pecypcot
HNuTepHeT pecypcebl:
1. https://www.youtube.com/watch?v=j60go60cgXM
2.  https://www.youtube.com/watch?v=e609h2ce8Ac

8. MarepuaibHO-TEXHUYECKOE ODecnedeHne T CHUIIUHbI

Jlekiuu mpoBomATCS B ayauTOpHsaX Kadenpsl W oOmero (oHAA, OCHAMEHHBIX

My.]'[LTPIMe)IHﬁHBIM IIPOCKTOPOM JIs ITOKa3a BI/I)IeO(bI/IJ'IBMOB, CJ'I&fII[OB, HPGSGHTaHHﬁ.

Jns mpoBeneHust 1a00paTOpHBIX pabOT HMCHOJIB3YETCs J1adOpaToOpus MPOIECCOB JHTHS

H106 n aB2110.

PohdE

OcHoBHOE 000pyI0BaHUE:

BricokouacToTHas miaBwibHas neus MCT

[TnaBunbHas neus s Al- criaBos

beryns! (cMecutenu opMOBOYHOI cMecH)

OcHacTka 15 TPOBEIeHHS 1a00paTOpHBIX padoT Nel-Neb.

9. MeTtoauyecKkue peKOMeH 1AM U JJIsl CAMOCTOSITEIbHOI PaGoThl CTY/IEHTOB

CaMocTosTenpHas paGOTa CTYACHTOB JOJI’)KHaA o0ecneyuTh BLIpa6OTKy HaBBIKOB

CaMOCTOATCIIBHO TBOPYECKOI0 moaxoJa K PpCHICHUIO 3ajiad, HAIpPaBJICHHBIX Ha 3aKPCIIJICHUC
3HaHI/II>'I, MOJIYYCHHBIX ITPpU aYAUTOPHBIX 3aHATUAX.

3aaun caMOCTOSITEIbHOU PabOTHI CTY/IEHTA!

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yu4eOHOM pabOTHI;

- OCBOCHHEC COI[ep)KaHI/H[ JAUCHUITIINHBI,

- yriayOieHue coiep>kKaHusi U OCO3HAHUE OCHOBHBIX MOHATUN JUCIMILITUHBL

- WCIOJIb30BaHWE MaTepuayia, COOPAaHHOTO M IOJYYEHHOTO B XOJI€ CAMOCTOSTEIBHBIX

3aHATUH U1 9PPEKTUBHOM MOATOTOBKH K 3a4eTy.

Bupl BHEayAUTOPHOM CaMOCTOSITETLHOM pabOThI:

- CaMOCTOSTENBHOE U3YUEHHUE OTAEIIBHBIX TEM IUCLUIUINHBI;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHATHUSM;

- IOJITOTOBKA K JJa00paTOpHBIM padoTaMm;

-IIOATOTOBKA K MPAaKTUYECKUM paboTam

- IOJITOTOBKA K KOHTPOJIbHBIM paboTaM.

Jns BblmojHEHUs JI0OOTO BHUAA CaMOCTOSITENIBHOM paboThl HEOOXOAWMO MpOMTH

CJICAYIOIIUC STAllbI:

- OIMpECACIICHUE L CITN CaMOCTOSTCILHON pa6OTBI;
- KOHKpCTU3anus IMO3HaBaTeIbHOM 3aga4u,
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https://www.youtube.com/watch?v=j6ogo6ocqXM
https://www.youtube.com/watch?v=e6O9h2ce8Ac

- CaMOOIICHKA TOTOBHOCTH K CAMOCTOSITEIIbHOM paboTe;

- BBIOOD a/IEKBATHOTO CIIOC00a JACHCTBHS, BEAYIIETO K PEIICHUIO 3a/1a4H;

- IUTAHUPOBaHHWE PA0OTHI (CAMOCTOSITEJIPHON WM C TMOMOIIBIO IMPEMoaaBaTesis) Haj
3a7laHUeM;

- OCYIIECTBJICHHE B IPOIECCE BBIMOJIHECHUS CaMOCTOSTEIBHON PabOThl CAMOKOHTPOJISI
(MPOMEKYTOYHOTO U KOHEUHOT'0) PE3yJIbTATOB PA0OTHI M KOPPEKTUPOBKA BBITOJHEHHUS pabOThI;

- peduiekcus;

- Ipe3eHTAaIHsI PadOTHI.

J1s 3TOTO MpOrpaMMOii IPEYCMOTPEHO HAMTMCAHKE ABYX pedepaToB MO MPeAI0KESHHBIM
TEeMaM.

[ToaroroBka k 1a6OPAaTOPHEIM paboTaM, MOATOTOBKA OTYETHI BBITOJHEHHBIX padOT U MX
3alllUTa SBJSIETCS] OTHUM U3 OCHOBHBIX BHJIOB CAMOCTOSITEIbHON pabOThI CTYICHTOB.

Bonpockl, BHIHOCMMbIE HA CAMOCTOSITEJILHYIO PadoTy

MopnenupoBaHue mporecca pocta JeHAPUTHBIX KpucTauinueckux cTpyktyp (I1K-4)

Maremaruueckast MOJIeIb Mpoliecca HarpaBiieHHOH kpuctayum3zarmu ([1K-4)

JlerupoBanue u MoaudHIPOBaHUe AparoieHHbIX ciutaBos (ITK-4)

OcobeHHocTy ornpeeseHus: PU3NKO-MEXaHUIECKUX CBOMCTB JAParoleHHbIX CIIJIABOB.

(ITK-4)

5. KoncTpykuus TuTelRHBIX Npo0 Ui OIPEaeIeHNs IUTEHHBIX CBOMCTB IparoleHHbIX
MeTauioB u ciutaBoB (I1K-4)

6. OcoOeHHOCTH Ha3HAYEHUS CILIABOB JJISl H3TOTOBJICHUS KPYITHOTa0apUTHBIX

XymokecTBeHHbIX m3aenui (ITK-4)

He nparouieHHbIe CIUIaBbl ISl JTUThS FoBEeUPHBIX u3nenuit (ITK-4)

8. OmpeneneHne ICTETUYECKUX U OPraHONCITHYECKHUX CBOMCTB cruiaBoB (I1K-4)

el A

~

10. MeToauueckue peKOMEHIAIMH IS TpenoaaBaTeis

[Tpu n3yueHuu TeopeTUIecKoro Marepraia oco0oe BHUMaHue HeoOX0IUMO O0paTUTh Ha
B3aMMOCBSI3b MEXJly JIUTEHHBIMH CBOMCTBAMHM METAVIOB M CIUIABOB, W MX IOJIOKCHUM Ha
auarpaMme COCTOSHHA KOHKPCTHOI'O CIlIaBa. HpI/I IMPOBCACHNU J'IeKIII/Iﬁ H€O6XOJII/IMO
UCIOJb30BAaTh COBPEMEHHBbIE MPOTrPaMMbl MO MOJICIMPOBAHUIO JIMTEHHBIX MPOLECCOB IS
HarJBIIHOCTY W OOJIerYeHHs] TMOHMMAaHHUS TMPOTEKaHWs  MHOTO(aKTOPHOTO  Ipoliecca
KPUCTATU3AI[MM METAJUIOB U CIUIaBOB.

[Tpu npoBeaeHUH J1aOOPATOPHBIX U MPAKTHUYECKUX pabOT IJIaBHOE BHUMAHHUE CIETYET
yIENATh MPAaKTUYECKHMM HaBbIKaM IO W3TOTOBJICHHIO JIMTEMHBIX MNpoO Ui ONpeieneHHs
TEXHOJIOTHYECKHUX CBOICTB CILUIABOB.
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CTpyKTypa U coiep:KaHue TUCHUILINHBI «JIuTeiiHbIe CIUIaBbI AV XyA05KeCTBEHHBIX H3/1eJIHii»
110 HANIPABJIEHUIO MOATOTOBKH
29.03.04 «TexHoJI0TUsI Xy/10:KeCTBEHHOI 00pad0TKN MaTepHaJIOB
(0axkanaBp)

ITpunoxenne 1.

Paznen

Cemectp

Heneasn

ceMecTpa

Buabl yueOHoii padoThl,

BKJIIO4YadA CAMOCTOATECJIBbHYIO

padoTy CTyIeHTOB B

TPY/10€MKOCTh B Yacax

Buabl camocTosiTeIbHOM PadoThI
CTYJI€HTOB

DopMbl
aTTecTaluu

JI

I1/C

J1ao

CPC

KCP

K.P.

K.II.

PI'P

Pedp.

K/p

1. Beeaenue. Lean u 3aaaun (uciumiuabl. MecTo u poJib
JUCHUTIJIMHBI B 00IIIel CTPYKTYpe MOAT0TOBKH 0aKaJaBpoOB, CBSI3b
¢ APYTrUMH JHCHHIUIMHAMM.

Jlabopamopnas paboma Nel. Onpedenenue icudkomexyuecmu
JUMEUHbIX CNIAB08

Ipakmuueckoe 3auamue. Meonvie cniaswl (OpoH3bl).

2. Kpucranausauus.

3apo:xieHne U POCT KPUCTALIOB. XapaKTep 3aTBepeBaHHs
METAJLIJIOB H CIUIABOB.

Jlabopamopnas paboma Nel. Onpedenenue sxcuokomexyyecmu
JIUMEUHBIX CHIABO8.

[pakTuueckoe 3aHsTHe. MenHbIe CIUIABbI (JIATYHH).

3. Kpucranauzanus.

3apoxaeHue U POCT KPUCTAJLUIOB. XapaKTep 3aTBepaeBaHUs
MeTaJIJIOB H CILIABOB.

Jlabopamopnas paboma Nel. Onpedenenue scuoxomexywecmu
JIUMEUHbIX CNIIABOS.

IIpakTnueckoe 3angarue. MeiHble CIUIaBbl IPUMEHEHUE B
XYJ0KECTBEHHOM JTUTHE.

4. TexHosiorndeckue (JINTEHHbIE) CBOICTBA CIJIABOB.
Jlabopamopnas paboma Nel. Onpeodenenue scudkomexyiecmu
JIUMEUHBIX CHIABO8.

[IpakTryeckoe 3aHsTHE. AJTOMHHHUEBBIE CIIABEI OJTyYCHHE
NEPBUYHOTO METalIa.

5. TexHoJiornueckne (JINTelHbIE) CBOWCTBA CILUIABOB.
Jlabopamopnas paboma Nel. Onpeodenenue scudkomexyiecmu
JIUMEIHbIX CHIABOE.

[IpaxkTrdeckoe 3aHsTHE. ATIOMHHHEBBIE CIIABHI (IIPOCTHIE CHITYMHUHBI)

6. CKJIIOHHOCTD CILIABOB K yCaJ0YHbIM PAKOBHHAM H MOPHUCTOCTH.
Jlabopamopnas paboma Ne2. Hccredosanue nunetinou ycaoku
[paktryeckoe 3aHsiTHe. AJIIOMHUHUEBbIC CILIABHI (CIEIHaIbHbIC
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CHUTYMUHBI)

7. CKJIOHHOCTD CIVIABOB K YCaA0YHBIM PAKOBHHAM M MOPHCTOCTH.
Jlabopamopnas paboma Ne2. Hccredosanue nuneiinol ycaoku
[paxTnueckoe 3aHsATHE. ATIOMUHUEBBIC CIUIaBEL. [IpuMeHeHue B
XYIO)KECTBEHHOM JIUTHE

8. JIuneiiHasi ycaJKa CIJIaBOB U OTJIHBOK.

Jlabopamopnas paboma Ne2. Hecnedosanue nunetinoll ycaoku
OMAUBKU U3 ATIOMUHUEBBIX CHILABOS.

[Ipaktrueckoe 3anstue. YepHble crutasbl. OOIIKE MOTOKEHUS U
KiaccuuKarys.

9. JIuHeiiHas ycaaka cNJIaBOB M OTJHBOK.

Jlabopamopnas paboma Ne2. Hcenedosanue nunetinou ycaoxku
OMAUBKU U3 ANIOMUHUEBLIX CNIIABOS.

IIpakTudeckoe 3anatue. YepHsie cruiaBel. Cepblif 9yTyH.

10. Ycagounsie HanpstkeHnsi. @opMupoBaHue 0CTATOYHBIX
HANPSKeH Ui,

Jlabopamopnas paboma Ne2. Hecnedosanue nunetinoll ycaoku
OMAUBKU U3 ATIOMUHUEBIX CNILABOB.

IIpaktuueckoe 3anarue. YepHsle ciiaBbl. KOBKMIT 4yryH.

10

11. Ycagounbie HanpsukeHHss. PopMHPOBaHHE 0CTATOYHBIX
HANPSKeH Ui,

Jlabopamopnas paboma Ne2. Hecnedosanue nunetinoil ycaoku
OMAUBKU U3 ATIOMUHUEBLIX CNIIABOG.

IIpakTnueckoe 3anarue. YepHslie criaBbl. UyryH ¢ mapoBUIHOM
(hopmoii rpadura.

11

12. Ycagounsblie HanpsikeHnsi. @opMupoBaHHEe 0CTATOYHBIX
HANPSKEHUI.

Jlabopamopuas paboma No2. Hccredosanue nunetinou ycaoku
OMAUBKU U3 ATIOMUHUEBLIX CNIIABOG.

IIpaktuueckoe 3anarue. YepHsle criaBbl. YyryH ¢ YepMUKYJISIPHOR
(hopmoii rpadura.

12

13. Ycagounslie HanpsikeHnsi. ®opMupoBaHue 0CTATOYHBIX
HATIPSIKCH U,

Jlabopamopnas paboma Ne2. Hccnedosanue nuneino ycaoku
OMIUBKU U3 ATIOMUHUEBBIX CHILABOE.

Ipaktryeckoe 3ausiTue. YepHble cruiaBbl. JIernpoBaHHbIE YYTYHBI.

13

14. CkJIOHHOCTB CILUIABOB M OTJIUBOK K FOPSIYUM U XO0JIOAHBIM
TpelmMrHaM.

Jlabopamopuas paboma Ne3.

Onpedenenuie 0cmamoyHblX HANPAXCEHUL 8 OMIUBKE.
IIpakTueckoe 3anarue. UepHble CIIaBbl. YTIEPOIUCTAs CTAIb.

14

15. CKJIOHHOCTD CILIABOB M OTJHMBOK K TroOpA44M U XO0J10IHBIM
TPpeIHHAM.

15

15




Jlabopamopuas paboma No3.
Onpeodenenue 0cmamounblx HANPANCEHUU 6 OMIUBKE.
IIpaktuueckoe 3anaTue. YepHsle criaBbl. Hu3konernpoBaHHbIe CTAU.

16. T'azonachIeHHOCTH ciiaBoB. Hemerajuinyeckne BKIIOYEHMS.
Jlabopamopnas paboma Ne3.

Onpedeneniue ocmamoyHbix

[pakrrueckoe 3ausitue. YepHbie cruiaBbl. CpeqHENerupoBaHHbIC
CTaju.

16

17. T'a30HaCBHIIEHHOCTH CIIaBoB. Hemera/iinueckue BKIIOYEHHUS.
Jlabopamopnas paboma Ne3.

Onpedenenue 0cmamoutbix HANPSIHCEHUL 8 OMIUBKE.

Ipaktrueckoe 3ausitue. YepHble cruiaBbl. BhICOKONIErnpoBaHHbIe
CTaJTH.

17

18. KonTpoasHas pagora Nel.

Jlabopamopuas paboma Ne3.

Onpedenenue ocmamoyHbiX HANPAXCEHUL 8 OMIUBKE.

[paxTuueckoe 3ansaTue. YepHsle crutaBel. CrienyaibHbIe CTAH
(HeprkaBeroIast CTalb, KAPOIPOYHAsL, CO CIELMATBHBIMHI CBOHCTBAMH)
CTaJTH.

18

Hroro B 3 cemectpe

36

18

18

72

1.JInkBauus. 3aBUCHMOCTH MEXaHUYECKUX CBOMCTB OT TOJUIUHBI
CTEHOK OTJIMBOK.

Jlabopamopnas paboma Ne4. Onpedenenue CKIOHHOCMU CNIABA K
20PAYUM MPEWUHAM HA NPObe U u3yyeHue Memood paccpedomoyeHus.
mennogou oeghopmayuu 05t YCMPAHEHUs: 2OPAYUX MPEUUH.
[paxTuueckoe 3ansaTHe. JparoueHHble CIulaBbl. BBl 1 OCHOBHBIC
CILIaBBI.

2.YepHble CIIABBI.

YyryHsl.

Jlabopamopuas paboma Ne4. Onpedenenue CKIOHHOCU CHAABA K
20PAYUM MPEWUHAM HA npode U Uu3yueHue Memood paccpedomoyeHus
meniosou depopmayuu 01 YCMpPAHeHUst 2OPAHUX MPEUJUH.
[Ipaktryeckoe 3aHsiTue. J|parolieHHbIe CIUIaBbl. 30JI0ThIE CILUIABBI

3. UepHble cni1aBbI.

YyryHsl.

Jlabopamopnas paboma Ne4. Onpedenenue CKIOHHOCMU CHAABA K
20pAYUM MPEWUHAM HA NPode U u3yueHue Memood paccpeoomoyerus
meniosou depopmayuu O yCMpaneHus CoPAUUX MpPeuwun.
[Ipakrryeckoe 3ansitue. [paronenusie cruiaBbl. CepeOpsiHbIe CIIIaBbI

4.YepHble CIJIABBI.
YyryHsbl.
Jlabopamopnas paboma Ne4. Onpedenenue CKIOHHOCMU CHAABA K

16




20pAYUM MPEeWUHAM HA npobe U Uyuenue Memooa paccpe0omoyeHus
mennosou depopmayuu 0 YCMPAHEHUsS. 2OPAUUX MPEUJUH.
IIpaktuueckoe 3anarue. JparoneHssle ciiiabl. [11aTHHOBBIE cliIaBbl

5.YepHble CIIIaBBI.

YyryHsl.

Jlabopamopnas paboma Ne4. Onpedenenue CKIOHHOCMU CNIABA K
20pAYUM MPEWUHAM HA Npode U u3yueHue Memooa paccpeoomoyenus
mennoeotl Oepopmayuy O YCMPaAHEeHUs 0PAUUX TPEUJUH.
[Ipaktryeckoe 3ansitue. Jparonennsle criasbl. [lamianueBble CriiaBbl

6.Crann.

Jlabopamopnas paboma Ne4. Onpedenenue CKIOHHOCMU CNIABA K
4dzopsiuum mpewunam Ha npobe u uzyueHue Memooa paccpeoomoyerus
mennogou oeghopmayuu 0isk YCMpPAHeHUs: 20PSUUX MPEUJUH.
Ipaktrueckoe 3ansitue. CycanibHOE 30JI0TO

7.Cranu.

Jlabopamopnas paboma Ne4. Onpedenenue CKIOHHOCMU CNIABA K
20pAYUM MPEWUHAM HA NPode U u3yueHue Memooda paccpedomoyerus
menioeou degpopmayuu O YCMPAHEHUs COPAUUX MPEUWUH.
[Tpaktrueckoe 3ansTue. unurpass.

8. IIBeTHbIe criaBbl. MeaHbIe CILIABDI.

Jlabopamopnas paboma Ne5. Onpedenenue 2a30HACIUEHHOCTU
JIUMELIHbIX CHIABOE.

IIpaxtuueckoe 3anarue. IIpou3BoACTBO IOBEIUPHBIX CIIIABOB U
TEXHOJIOTHH MOJYYCHHUS IOBEIUPHBIX HU3ACITIHH.

9. AJIIOMHHHEBBIE CILUIABbI.

Jlabopamopnas paboma Ne5. Onpedenenue 2a30HACLIUEHHOCIU
JIUMEUHbIX CNIIABOS.

IIpakTnueckoe 3anarue. HukeneBble CriaBbl

10. AnroMuHUEBBIE CIJIABBI.

Jlabopamopnas paboma Ne5. Onpedenenue 2a30HACLIYEHHOCMU
JIUMENHBIX CHIABOS.

[Ipaktryeckoe 3ansTue. Hukenesble crutaBel. Menbxuop

10

11. lnHKOBBIE CIJIABBI.

Jlabopamopnas paboma Ne5. Onpedenenue 2azonaculuyeHHoCmu
JIUMENHBIX CHIABOS.

IIpaxTryeckoe 3ansTre. Hukenessle cruraBel. Huzens0upr

11

12. luHKOBBIE CIIABDI.

Jlabopamopuas paboma Ne5. Onpeodenenue eazonacvliyyeHHocmu
JIUMEUHbIX CNIIABOS.

IIpakTnueckoe 3anarre. MarHvueBble CIIJIaBbI.

12

13. Cepebpsinble CILUIABBI.
Jlabopamopuas paboma Ne5. Onpedenenue ea3oHacvliyyeHHo cmu
JIUMELHbIX CHIABOS.

13
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IIpakTnueckoe 3anarue. HukesneBbie cruiaBbl.

14. CepedpsiHble CILIaBBI.

Jlabopamopnas paboma Ne5. Onpedenenue eazonacviiyyeHHocmu
JIUMENHbIX CHAABO8.

[Ipaktryeckoe 3aHsTue. LIMHKOBBIE CIIABHIL.

14

15. 3os10TBIE CITABBI.

Jlabopamopnas paboma Ne5. Onpedenenue eazonacviiyeHnocmu
JIUMELHbIX CHIABOS.

[IpaxTtrdeckoe 3anstue. [{uakossie cruiaBsl. [Ipuvenerne 8 TXOM

15

16. IlnaTHHOBBIE CILVIABBI.

Jlabopamopnas paboma Ne6. H3yuenue mukpownugos aumennsix
CNIasos.

[Tpaktrueckoe 3aHsiTue. TUTAaHOBBIE CIUIABHI.

16

17. HaanaabeBbie CIJIABLI.

Jlabopamopnas paboma Ne6. H3yuenue mukpouwnugos aumeunvix
CHIAB08.

IIpakTudeckoe 3anatue. JloO6b4a AparoneHHbIX METaUIOB: 30J10TO,
cepebpo, IIaTHHA, MajuIaani.

17

18. KonTposasHas pagora Ne2.

Jlabopamopnas paboma Ne6. H3zyuenue mukpouwiugos aumeinvix
CNABO08.

IIpaktuueckoe 3anatue. [Ipunoun u cnenuanbheie cassl 111 TXOM

18

Hroro B 4 cemecTpe

36

18

18

72

uToro

72

36

36

144
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Ilpunoscenue 2 k
paboueti npozpamme
MMHUCTEPCTBO HAYKHU U BEICHIEI'O OBPA30OBAHU S POCCUMCKON
OEJIEPALINN
OEJIEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE

YYUYPEXJIEHWE BBICHIETI'O OBPA3OBAHUA

«MOCKOBCKHI TMMOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 MOJINTEX)

Hanpasnenue noaroroBku: 29.03.04 «TexHo/10THsI XY/10:KeCTBEHHOI 00pa00TKH MaTepPHAJIOB)
OII (mpoduiib): «CoBpeMeHHBIE TEXHOJIOTHH B IPOU3BOJICTBE XYA0KECTBEHHBIX U3ACTUI».

dopma 00yueHHs: OuHas
Tun 3ama4 npodeccroHanbHOM AEATEIBHOCTH: (IPOU3BOACTBEHHO-TEXHOIOTUYCCKAsT)

Kadenpa: MammHbl ¥ TEXHOJIOTHS TUTCHHOTO TIPOU3BOICTBA

®OHJI OHEHOYHbIX CPEJACTB IO JMCIUIIJIMHE

«JluTeiiHble cNJIABBI AJIs1 XY/A0:KeCTBEHHBIX M3/1eIHil»

CocraBuresn:
Jouent /I.C. Bypues
Jouent A.A. ITonomapes

Mocksa, 2022rox

19



MOKA3ATEJIb YPOBHSI COOPMUPOBAHHOCTH KOMIETEHIIUM

Tabmuma 1

«JInTeiliHbIE CILIABBI AJI5 XYA0KECTBCHHBIX HU3JeJTHI»

OI'OC BO 29.03.04 TexHoJiorusi Xy/10:keCTBEHHOH 00pad0OTKM MaTepuaJioB

B mporuiecce ocBoeHMs 1aHHOM TUCHUIUIUHBI CTYACHT (OPMUPYET U IEMOHCTPUPYET CIAEAYIOIIUE KOMIIETEHIIUU:

KOMIIETEHIIUH TexHoJiorust ®opma .

IIepeyeHb KOMIIOHEHTOB (popmupoBanus OLICHOYHOI'0 Cremenu yposneii OEBoeH"H

HUHIEKC | ®OPMYJIMPOBKA . o KOMIIeTeH I Ui

KOMIIeTeHIH I cpeacTsa
I1K-4 CrocobeH k 3HATH: JIEKIIHA, I1/0, K/P, Ba3oBblii ypoBeHb:

pa3paboTke -TEOPETUYECKHUE OCHOBBI IUTaBiieHHs | camocTtositenbHas | JIP, I1, I1.3. BOCIIPOM3BOJCTBO IOJIYYEHHBIX
TEXHOJIOTMYECKUX U KpUCTAIUIM3allMU  CIUIaBOB U | paboTa, (T, ecmn 3HAaHUM B XOAE€ TEKYLIEro
IIPOLIECCOB (hOpMHUPOBAHHUST JTUTOW CTPYKTYPHI | TPAKTHICCKHE HOpPUMEHSCTCS) | KOHTPOJISl; yYMEHHE  pellaTh
MIPOU3BOJICTBA OTJIUBKU; paboThl, TUNOBBIE 3aJa4d, IPUHHUMATh
XY/I0KECTBEHHO- -BUJbI TEXHOJOTUYECKUX TPOO sl | TabopaTOpHbBIE npodeccuoHanbHbIe u
MPOMBILIUIEHHBIX UCCIenoBaHus (PU3UKO-XUMUYECKHUX, | pabOTHI YIPABICHUYECKUE PEIICHUS 10
00BEKTOB TEXHOJIOTHYECKHUX CBOICTB U3BECTHBIM aNnropuT™Mam,

JIUTENHBIX CILIaBOB JUTSt MpaBujIaM U METOJIUKaM
W3TOTOBJICHUS XYI0KECTBEHHBIX BOCIIPOM3BOJICTBO MOJYYEHHBIX
U3JIEIINN; 3HaHUM B  XOJ€ TEKYLIETro
-OCHOBHBIE THUIIbI JUTEHHBIX CILUIABOB KOHTpOJISI; yYMEHUE pellaTh
U UX MapKUPOBKHU. TUMOBBIE 3aJa4d, IPUHHUMATh
-0COOCHHOCTH Ha3HAYCHUS npodeccuoHanbHbIe u
CHEAYIOUIUX TEXHOJOTHYECKUX YIPABICHYECKUE PEIIEHUS 0
(hakTOpOB M MapaMeTpOB MPH JUTHE W3BECTHBIM aNropuT™Mam,

XYJOKECTBEHHBIX U3IEIINI:
TEMIIEPATypbl 3aJIUBKU Pa3IMUHBIX
METAJIJIOB U CIUIABOB B 3aBUCUMOCTHU
oT KOH(Urypauuu OTJIUBKH,
TeMIIepaTypbl JIUTEHHON  (HOpMBI,
BBIOPAHHOIO JIMTEHHOrO CIUIaBa M
€ro  TEXHOJIOTUYECKUX  CBOMCTB,
Marepuaia JUTeHHON (HOPMBI.

IIpaBHJIaM U MCTOAUKAM
IToBBILICHHBIH YPOBEHD:

MIPaKTUYECKOE IIPUMEHEHNE
MTOJIyYEHHBIX 3HAHUHM B MpoLEcce
BBITIOJTHEHUS 1a00paTOPHBIX
paboT;  TOTOBHOCTb  pelIaTh
IIPaKTUYECKHE 3aJa4n
MOBBIIICHHOMH CIIO’KHOCTH,
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yMeThb:

-CTPOUTh  KpPUBBIE  OXJIAXKIEHUS
CILIaBOB IO JUarpaMmam COCTOSIHHS,
-ONpPEACNATh IO TEXHOJIOTHUYECKUM

npobam (U3UKO-XUMHYECKHE,
TEXHOJIOTUYECKHUE CBOICTBA
JTUTEHHBIX CILIaBOB TUISE
W3TOTOBIICHUS XYJI0’KECTBEHHBIX
U3 SN,

-pacmuppoBBIBATH MapKu
Pa3IMYHBIX TUTIOB JTUTEHHBIX
CILJIAaBOB

- mo100paTh CIUIaB MOJ KOHKPETHBIN
TEXHOJIOTUYECKHI MpOoLECC u
HA3HAYUTh TEXHOJIOTHYECKHE
napaMeTpsl TUTST MOJTYYCHUS
0e3neeKTHOM OTIMBKH, CBOMCTBA
KOTOpOH YAOBIIETBOPSIIOT
TpeOOBaHUSIM TEXHHYECKOTO
3a/laHusl.

BJIA/I€Th:

-HAaBBIKAMH I10 U3TOTOBJICHUS
JUTEHHBIX TPOO U ONPENIEIEHUIO
TE€XHOJIOTUYECKHUX CBOMCTB CIIJIABOB,
B X04€ MMPOBEACHUA
9KCIIEPUMEHTAJIbHBIX UCCIIET0BAHUM.
- HaBbIKaMU U YMCHUSIMU
IpaMOTHOTO BbIOOpa CIUIaBa Mpu
MMPOCKTUPOBAHNUN TCXHOJIOTUYCCKOT'O
rpoLecca Mnoay4eHus
XYO0KECTBCHHBIX OTJIMBOK.

HETUIIOBBIC 3aJa4yd, IIPHHUMATb

npodeccuoHanbHbIC u
YVIOPABJICHUYECKUE  DPELICHHS B
YCIIOBUSAX HETIOJHOM
ONPENIETICHHOCTH, npu
HEJ0CTaTOYHOM

JOKYMEHTAJIBHOM, HOPMAaTHBHOM
U METOAMUYECKOM O00ECIEUEHUN

PaKTUYECKOE [IPUMEHEHUE
IIOJIYYEHHBIX 3HAHUHU B IpoLECCe
BBIIIOJIHEHU S 1a00paTOPHBIX
paboT;  TOTOBHOCTh  peularh
PaKTUYECKUE 3a/1auu
MTOBEINICHHOM CIIOKHOCTH,
HETUIIOBbIE 3a/aud, NPUHUMATh
npohecCHOHATLHBIC u
YIPAaBICHUYECKHE  PEIIEHUs B
YCIIOBUSAX HETIOJTHON
OTpeIeNIEHHOCTH, npu
HE0CTaTOYHOM

AOKYMCHTAJIbHOM, HOPMAaTHBHOM
U MCTOANYCCKOM obecnieueHUH

**- CokpaieHus popM OIIEHOUHBIX CPEACTB CM. B TaOJHIle 2 K pabouei mporpamme.
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Tabmuma 2

IlepeyeHb OLEHOYHBIX CPEICTB MO JUCIHUIIMHE
«JInTeiiHble CIJIABBI JJIS XYA0KeCTBEHHbIX M3/1eJIuii»

HaunmenoBanue [IpencraBienue
Ne OLIEHOYHOTOCPE/IC KpaTkas xapakTepucTHKa OlEeHOYHOTO OLIEHOYHOT'O CPEJICTBA B
oC TBa cpencTaa dOC
CpencTBO IPOBEPKU YMEHHI IPUMEHSTh
KonTponbHas pabota e POBEPKH Y P [lepeueHs BOMpPOCOB sl
1 MOJTy4CHHBIC 3HAHUS JTSl PEIICHUS 3319
(K/P) KOHTPOJIBHBIX padoT
OTpeIeIEHHOr0 TUIIA TI0 TEME WK pa3aeny
CpeacTBO KOHTPOJISL, OPTaHU30BAHHOE, KaK
KOPOTKHUI MUCbMEHHBIN OTBET 00y4aroIIerocs
[TuceMeHHBIN OMPOC [HA TEMBI, CBSI3aHHBIE C U3Y4aeMOM
2 N [TepeyeHb BOIIPOCOB
(IVO) MACHIUIITMHOM. PaccunTaHHOE Ha BBISICHEHUE
o0BbemMa 3HaHUI 00yJaromerocs mno
MPOMICHHOMY pa3Jeiny, TeMe, IpodieMe | T.I1.
OneHka cnocoOHOCTH CTYAE€HTa NPUMEHUTH
TaGopartoprpie | MOTYICHHBIE paHee SHAHNS JUIA NPOBEACHNS [lepeuenr  mabopaTOpPHBIX
3 a6(E)TBI (IJ)IP) aHausa, OTIBITA, IKCIIEPUMEHTA 1 |paboT M BONPOCOB IS HMX
p BBITIOJTHEHHS] TMOCIEAYIOIIMX PAacueToB, a |3allUuThl
TaK)Ke COCTaBJICHHSI BBIBOJIOB
Tecruposanue . [Cucrema cTaHIApTU3MPOBAHHBIX 3aJaHHA,
(NpUMCHEHNE OHIalH MO3BOJISIONIAs aBTOMATU3HPOBATH MPOIIET
4 00pa3oBaTeNbHBIX OB p Py DOH/ TECTOBBIX 3aJaHUIA
. M3MEpPEHUS YPOBHS 3HAHWA W  yYMCHHH
TEXHOJIOTUH)
(T) 0Oyyarorerocs
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[Mpaktuyeckoe  [[lMcbMeHHOE 3aaHKe 1O KaX10M U3ydaeMoit
zansarue (I1.3.)  [reme

Ilepeuenn IIPUMEPHBIX
BOIIPOCOB JJIsi OTBETa Ha
[IPAKTUYECKOE 3a/laHue.

s E

©oN®

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24,

IlepeyeHb BONPOCOB /UIsI MMCBMEHHOIO ONIPOCA, B HAYAJIe KasKA0H JIeKINHU 110
NPOiIeCHHOMY MaTepHAaJy, H KOHTPOJbHBIX padoT

[aiite onpeneneHne NOHATUIO «JIUTEMHBIN CIJIaB» U ONUILKTE, YTO BXOJUT B €0 COCTAB.
[Haiite onpenenenune noHatusm «OCHOBA CILIaBay, «JIerupyromuii 37eMeHT».

Maiite onpenenenue nouarusam «Moaudukarop», «lIpumechy.

[lepeuncinure BelecTBa, KPUCTAIN3YIOLIMECS IIPU TOCTOSHHON TEMIIEpaType.
3apucyiiTe KpUBYIO HarpeBa YUCTOrO METaJIa U OOBSICHATE TIOCTOSHCTBO TEMIIEPATYPHI
MeTaJljia MPH IJIABJICHUHU WU KPUCTAIUIA3AIIUH.

Hanumure, korjga onepupyroT MOHATHEM 3aTBEPJAEBAHUE, & KOTJA KPUCTAIUIU3ALIHS.
[aiite onpenenenue noHatusam «llepeoxnaxaeHue.

3apucyiTe KpUBYIO OXJIAKIECHUS YUCTOTO METAIIA C TIEPEOXITKICHUEM.

Hanummure dopmyny, yemy paBHSETCS KPUTHUYECKUN pa3Mmep 3apojbliia cepudeckoit

(dopMBI.

. Hoquy IIpUu TCMIICPATYPEC KPUCTAIIIN3AIUHU ITPOLECC 3aPOKACHUA KPUCTAIIJIIOB HEC HICT.
11.

Hanmumwure, kakumu mnapaMeTpamMu MOXHO YIpaBIsATh Uil HM3MEHEHMs] pa3Mepa
KPHUCTAJIJIOB (3€PEH) B OTIIUBKE.

3apucyiiTe cXeMy 3aBHCHUMOCTH CKOPOCTH 3apOKJIE€HHUs IIEHTPOB KpPUCTAIIM3alUU U
JUHENHON CKOPOCTH POCTa KPUCTAIIIOB OT NEPEOXIAKICHUS.

3apucyiite cxemMy KpHUCTaUIMYECKOTO CTPOCHHUS OTIMBKM U ONMILUTE YCJIOBHS
(dbopMHpOBaHUs KaXk/10i 30HBI (MEIKO3epHUCTas1, CTONI0UaTas, KPYITHO3EPHHUCTas ).

[HaiiTe onpeneneHus mpoleccy Moau(pUIMpoBaHusl CIIaBa.

HazoBure riaBHble OTINYMS MOTUGHUIIMPOBAHUS OT JIESTUPOBAHUS.

[lepeuuncnure, 4TO OTHOCUTCS K MoK (UKATOpaM MEPBOro poJia

[Tepeuncnure, 4TO OTHOCUTCS K MOAM(UKAaTOpaM BTOPOTo poja

3apucyiiTe CcXeMmMy TMOCIEOBaTeIIbHOTO, CMEIIAHHOTO H  OOBEMHOTO  THUIIOB
3aTBEpACBaHUS.

3apucyiite cxemy BIHUSHHS CKOPOCTHU TEIJIOOTBO/A HA IUPUHY ABYX(a3HON 30HBI.
[Tepeuncnnuth MUTEHHBIE (TEXHOIOTMUECKNE) CBOWCTBA CILIABOB.

Jlaiite ompeneneHue MOHSATHIO (CKUIKOTEKYYeCThb» CIUIaBa W IMEPEUUCIUTE J1e(EeKTHl,
BO3HUKAIOIIME W3-3a HEJOCTATOYHOM JKUAKOTEKYYECTH, HApHCOBAaB CXEMBI HX
o0OpazoBaHwUs.

Onwumute (akTophl, BIUSIONIME HA >KUIKOTEKYYECTh M HA30BUTE WX, €CIH (DaKTOPHI
nepeuuciensl B Buae popmyinsl (IIPUMEP: rae L- 570 xxuakoTexkydecTs U T.11.)
Ha3oBure rnaBHOE OTIMYME MEXIY YCAIKOH CILUIAaBOB U OTIMBOK. 3apUCYWTE CXEMBI
U3MEHEHHs o0beMa IMpH OXJAXKICHUM cIulaBa ¢ TKp=const M CIJIaBOB, HMEIOLINX
MHTEPBAI KPUCTAJUIM3ALNH.

Onumure MeXaHU3M 00pa30BaHUs OTKPBITON U 3aKPHITON yCaA0YHONW PaKOBUHBI.
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25. 3apucyiiTe cXemMy 3aBHCHMOCTH OOBEMOB YCAJOYHBIX PAKOBHH U TOPUCTOCTH OT
MIOJIOKEHUS CIUIABA HA JHAarpaMMe COCTOSHHSL.

26. JlaiiTe onpeieNieHHE YCaJOYHBIM HANPSHKCHUSIM M HA KaKUe BUJBI OHHU IOJPA3ICISIOTCS
(a1t0pa HaNpsKEHUi ).

27. OnuImMTe TEXHOJOTUYECKHE MPOOBI IS ONpPENCIICHUS] OCTAaTOYHBIX HANpSHKCHUH |
HA30BUTE MMYTH YMEHBIIICHHS UX B OTJIMBKAX.

28. HapucyiiTe cxeMy 3aBUCUMOCTH PAacTBOPHMOCTH Ta30B B METaJJIaX OT TEMIIEPATyphbl H
Ha30BHUTE (PAKTOPHI, BIUAIONINE HA PACTBOPUMOCTD T'a30B.

29. OnumuTe METO]] ONPEICIICHHsI Ta30HACBHIIIICHHOCTH CILJIABOB.

30. HazoBuTe aBe OoJblne TPyMIbI, HA KOTOPHIE MOAPA3NENIAIOTCS METAUIbl U CIJIaBbl U
HA30BHTE 10 JIBA MIPEJCTABUTEIIS U3 KAXKIIOW IPYIIIIBL, J1aB OJTHOMY OTpE/ICIICHHE.

31. Pacmmudpyiite mapku crasos: CU25, BUSS, JIL40C, bpO10D25.

TectupoBanue (IpuMEHEHUE OH-JIAWH 00PA30BATENbHBIX TEXHOJOTUMN).

[Tpomexyrounbie TecThl. KaKaplii MPOMEXYTOYHBIH TECT MOXKET OOBEIMHATH 3aJlaHUs
(BOIIPOCHI) 110 HECKOJIIBKUM TeMaM TUCIUIUIMHBI — HE MEHee 2 TECTOBBIX 3aJJaHUI/BOIPOCOB Ha 1
aKaJeMUYCCKHUI Jac OOMIeH TPYJOEMKOCTH JUCIUIUIMHBL. 3aIaHus/BOIIPOCHI K TECTaM JOKHBI
OBITh CTPYNIUPOBAaHBI IO TEMaM JUCHUIUIMHBL. TecT JODKEH COJep>KaTh BOIPOCHI IO
MaTepHajaM TEOpUHU U MPOHAEHHOTO NMPaKTHKyMa. PeKoMeHyeTcs BKII0UaTh 33 JaHHs/BOIPOCHI
pa3HbIX THUNOB. [l Kaxao0ro ceMmecrpa M3ydaeMoOM AMCIHUIUIMHBI PEKOMEHAYETCS HE MEHee
OJTHOTO, HO He Ooiee msITH TecToB. Tak Kak pazpabaThIBaeMble TECTHI IPEIHA3HAUCHBI AJIST BBOJIA
B LMS VHuBepcurera, TO HEOOXOAMMO YYHUTHIBATH TEXHUYECKHE BO3MOKHOCTH CaMOil
nporpamMmbl KoHTpoJs. Cucrema Moodle, ncnons3dyemass B LMS YHuBepcureTa, moaaepxuBaet
CJIEIYIOIME TUIIBI TECTOBBIX 3aJJaHUM.

— 3aJ]JaHUsl HA MHOKECTBEHHBIN BBIOOD;

— 3aJJaHUs C OTBETAMH «BEPHO» — KHEBEPHOY;

— 3aJ]JaHUs Ha COOTBETCTBHUE;

— 3a/IaHMs Ha BBOJ, UUCJIEHHOTO 3HAYEHNS,

— 3aJlaHuUs Ha JIOTNOJIHEHHE.

ABTOp TECTOB CaM COCTAaBJISIET, U KaXKJIbIN TOJ] OOHOBJISIET CBOM OAHK TECTOBBIX 3aJIaHUM.

Pexomenoayuu no ghopmuposarnuro banka mecmoguix 3a0anuii

TectoBbie 3amaHusi/Borpocskl ydeObHoro kypca B LMS Moodle xpansitcs B «banke
TECTOBBIX 3aJJaHUN YyUeOHOro Kypca» M yxKe OTTyAa J00aBisAoTcs B TecT. Takoi moaxon
MO3BOJISIET UCIIOJIL30BATh OJIMH U TOT K€ BONPOC B HECKOJIBKUX TECTaX Kypca.

Tectsl MOryT co3faBaTbesi TNperojaBaTeneM HemocpeAacTBeHHO B LMS, Ho Oonee
IPOCTBIM CIIOCOOOM SBJIIETCS MUMIIOPT B OaHK TECTOBBIX 33JaHMN BONPOCOB/3a/laHUl, 3apaHee
MOJTOTOBJICHHBIX C HCIOJIb30BAHUEM JIFOOOTO TEKCTOBOTO PEIAKTOpA.

B LMS Moodle tectoBbie 3ananust xpausarcs B TekctoBoM popmate GIFT, B koTopom 1o
ompesieieHHbIM TpaBuiaM odopmisitorcs  (hopMaTUpYIOTCs) 3aJaHUS/BONPOCHI  TecTa U
BapHaHThl OTBETOB JIJISl HUX.

Ilepedyennb JadopaTOpHBIX padoT

1. JTabopatopnas pabora Nel. Onpezenenne >KuIKOTEKyUeCTH JTUTSHHBIX CIUIABOB.

2. Jlaboparopnas pabota Ne2. UccienoBanue JIMHEHHOW yCaJKH OTIMBKU U3 ATFOMHUHHEBBIX
CILIaBOB.

3. JTaGopatopHas pabota Ne3. OnpezeneHue OCTaATOUHBIX HAMPSHKEHUH B OTJIMBKE.
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4. JlabopaTtopHas paborta Ne4. OmnpezerieHre CKJIOHHOCTH CIIaBa K TOPSYMM TPEIIMHAM Ha
npobe MW H3ydeHHEe METOJa pPAacCpPEeIOTOUEHHs TEIJIOBOH naedopMmanuu JUis YCTpaHEHUs
TOPSYUX TPELUH.

5. JlabopaTtopHas pabota Ne5. OnpeneneHue ra30HachIEHHOCTH JINTEUHBIX CIJIABOB.

6. JlJabopaTopHas pabota Ne6. M3yueHne MUKpOILIU(OB JTUTCHHBIX CILIABOB.

Kaxxnas mabopaTopHas paboTa mpoOBOIUTCS B TEYCHUH 3-8 3aHATHI B 3aBUCUMOCTH OT
CJIIO)KHOCTH HM3y4aeMoro Matepuana. Ha KaxIoM 3aHSITHHM TPOUCXOAMT TOATOTOBKA
KOHCIICKTA, ITPOBOAATCA CaMU Ha60paT0prle OKCIICPUMCHTBI, 3aTEM IIPOUCXOAUT 3alTIOJIHCHHA
oTYeTa 110 JIA0OPaTOPHBIM PaboTaM, a TAKIKE MX TOCIIEIYIOMIast 3alUTa.

PacnpenesieHue npocTaBjeHHbIX 0A/UI0OB NPenoaaBaTeseM /1Jisl peHTHHTOBOM
CHCTEMBbI OIEHKH 3HAHMI CTY/JIeHTOB.

No | Dranbl MOATOTOBKH M BBHITTOJTHEHUS bannst
71a00paTOPHBIX pabOT

1 | [loaroroBka oTuera 1a0OPaTOPHBIX 1
pador

2 | IlpoBenenue 1abopaTOPHBIX paboOT 1

3 | 3anosHeHHE OTYETA 1

4 | 3ammra oTUeTa 3

Bo Bpems 3amuThl oT4eTa 1o J1abopaTopHbIM paboTaM CTYAEHTHI 3aJal0TCsl TPH BOIIPOCA U3
CJIEYIOILETO CIIMCKA BOIIPOCOB.
1.Ha3oBHTE NpUUMHY BOBHUKHOBEHHUS OCTATOYHBIX HAIIPSDKEHUHN B OTJIMBKAX.
2.B 1eM 3aKiIr04aeTcsi MeTOJ BHEIITHETO HATPYKECHHUS.
3.IloueMy MeTOAaMH BHEIIHETO HArPYKEHHSI OCTATOYHBIC HAIIPSYKEHUS ONPENEIAIOTCS
TOYHEE, YEM TI0 pacyeTy.
4.01nnuuTenpHbIe TPU3HAKU TOPSIUYNX TPEIIHH.
5.0cHOBHBIE IPUYUHBI 00Pa30BaHUS TOPSUUX TPEIIUH B OTIUBKAX.
6.HazoBure myTu npenynpexnaeHns ropssuux TpeLH
7.B KakoM BHJI€ IPUCYTCTBYIOT I'a3bl B JINTEWHBIX CILIABAX.
8. OT uero 3aBUCUT MOSABJICHUE B OTJIMBKU NOPUCTOCTU WM PAKOBHHBI.
9. Ilpu kakux ycIOBUSAX MPOUCXOIUT 0Opa30BaHKE I'a30BOI0O My3bIPbKA B pacIljiaBe.
10. Yro Takoe )KHIAKOTEKYyYECTb.
11. Kakue npoObl CyIIeCTBYIOT AJIsl ONpEeAeNeHUs )KUIKOTEKYUeCTH?
12. Kakue (akTopsl BIMSIOT HA BETUYUHY KUIKOTEKYUECTH?
13. Kak yBelIn4YHUTh )KUIKOTEKYUECTh B ITeCUaHbIX Gpopmax?
14. B kakux equHUIIAX U3MEPSIETCS KUIKOTEKYIeCTh?
15. Ha3oBuTe BO3MOXHBIE IPUYNHBI YBEINYCHHSI pa3MEPOB OTJIMBKU B IIPOLIECCE
3aTBEPACBAHMS U OXJIQXKIEHUS OTIUBKHU.
16. Ha3oBuTe NpUMEPHYIO BEIMUMHY YCAIKH aJJFOMUHUEBOTO CILIABA.
17. Tlouemy U3MeHSIOTCS pa3Mepbl IpU (Ha30BbIX MPEBpALICHUSIX?
3amuTa 1ab0paToOpHBIX paboT cUUTACTCS MPOIIEHHON IPU MOJIOKHUTEIHHOM OTBETE
MUHUMYM Ha JiBa BOIIPOCa U3 TpeX.

KourtpoJubsHnas padora Nel. (mpumep)
Ilepeyenb BONPOCOB:
1. Yro Takoe crura. OnpenencHue.
2. Yo Takoe ocHoBa criaBa. OmnpeaeneHue.
3. Uto Takoe npumecu. Kakne oHU OBIBAIOT.
4. Yto Takoe MOJU(PHUKATOPBI.
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Jlerupyroniye 3J€MeHTHI.

Kpucrannuzanus. Onpenenexue.

3aposkJeHIe U POCT KPUCTAIUIOB. XapakTep 3aTBEP/I€BaHUs METAIIJIOB U CILIABOB.
Jluteiinpie cBoMcTBa cruiaBoB. [lepeunciure ux.

Kunkorekyuects. Onpenenenue. [IpoObl Ha )KUAKOTEKY4ECTh.

10.  T'opstume Tpemunsl. Onpenenenune. [IpoOsI.

11.  Vcaaxka. Buasl ycagku. TexHnonornyeckue npoObl Ha yCaJiKy.

©oNo O

KonTpoabHas padora Ne2. (mpumep)
Ilepeyenb BONPOCOB:
["a3zoHackImeHHOCTH criiaBa. [Ipoosr.
JIuxBanust. Buasl JIUKBaIum.
Ycanounsle HanpskeHus. [IpoOel. Mexanusm oOpazoBaHusl.
Ycanounble pakoOBUHBI M TOPUCTOCTH. [IpoOBbI.
Menneble criiaBbl (JIaTyHU ¥ OPOH3HI)
AJIOMUHUEBBIE CIIIaBbl (CUIIYMUHBI).
. YepHble cruiaBbl (Y4yryHBI: cepble, KOBKHE, BBICOKOIPOUYHBIE, C BEPMHUKYISIPHBIM
rpaduTOM).
8.  Cranu (JerupoBaHHEIC)
9.  lIuHKOBBIC CILIABBHI.
10. 3onoThIE CIUIABHI.
11. CepeOpsiHbIe CIUTaBHIL.

NoakowhE

IlepeyeHb NpUMMEPHBIX BONPOCOB /I 0TBETA HA NPAKTHYECKOM 3aHATHH.
JlaiiTe onpeneneHue 4To Takoe JaTyHb?
JlaiiTe onpezieneHyre 4To Takoe OpoH3a?
JlaiiTe onpeeneHne 4To TaKoe YepHBIE CIIJIaBhI?
YeM cTajb OTIMYAETCS OT YyyryHa?
[ToueMy XxuMH4ecKkuil cocTaB AJisl UyTr'yHa sIBisieTcsl (paKyabTaTUBHBIM?
JlaiiTe onpeesieHne 4To TaKoe CTallb?
JlaiiTe onpeneneHne uTo Takoe 4yryn?
Kakue ObIBatoT yyryHsl?
YeMm MOAUPUIMPYIOT BBICOKOIPOYHBIX YYT'yH?
0. Kakue xapakrepuctuku pernamentupyer 'OCT no uyrynam?
1. Yro Takoe HU3EeNBOEPT?
12. Yto Takoe Membxop?
13. HazoBuTe Temneparypy MiiaBJIe€HUS YUCTOTO aTFOMUHUS?
14. HazoBuTte Temneparypy mjiaBIeHUs YUCTOU MeIH?
15. HazoBuTe Temneparypy miaBjieHus 3070Ta?
16. Ha3oBuTe TeMIiepatypy IUIaBlIeHUs cepedpa’?
17. HazoBuTte Temneparypy MjaBJieHHs MJIaTUHBI?
18. HazoBuTe Temmeparypy riaBIeHUs MalIaans’?
19. Cxonbko yriepoaa coep>KUTCs B UyryHe?
20. CKoJBKO yriiepojia COACPIKUTCS B CTATTU?
21. Pacumdpyiite crmas JIL40C.
22. Pacumdpyiite crmas CH20
23. Pacumdpyiite crimas KU30
24. Pacumdpyiite cras Ct5
25. HazoBute npumep npumenenust B TXOM uyryna?
26. Kakue u3enust MOXKHO JIe1aTh U3 CTAJH B XYI0)KECTBEHHOM JINThe?

26

RBROooNoOORWNE



	-Б.1.2.02 Литейные сплавы для художественных изделий
	Лит сплавы для х
	Лит_сплавы_совр080

	+РП Литейные сплавы для худ изделий уч. план 2022



