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1. HEJIK OCBOEHMSI INCLIATIJIMHBI

[lens ocBoenus jmcrmmmunsl «OcHOBEI IPOCKTHPOBAHHUS M TEXHONOIHH IIPOM3BOJCTRA
JIMTBIX 3arOTOBOKY» — MPHOOPETEHHE YHUBEPCAILHBIX H 00IIENPO(ECCUOHANBHBIX KOMITETEHIHMIL.
lperycMoTpeHHbIX TpeboBanusmMu OI'OC BO, crsizannbIx bopmupoBanuem HHKeHEPHBIX 3HAHMI 1

HABBIKOB B 00J1aCTH COBPEMEHHBIX HH(BOPMALIMOHHBIX I KOMITLIOTEPHBIX TEXHOIOTHiI,

Sanauu:

npaBHHbHO HCIIOJIL30BaTE COBPEMEHHBIE 3HAHUS IS ITPOEKTHPORB

OTJIMBOK U noJ1ypadpukaros.

3Hare COBpPEMEHHBIE TEHACHLIHMH PasBHTHS TEXHOJIOTIHH MMOJIVUEHUSA
MEKONEPAaMOHHBIX H MOJATOTOBUTE/ILHBIX [TPOIECCOB IMPOU3BOJICTB; METOAHKH pacuer

CHCTEM. OCHOBHBIE TEXHHUECKHE CTaHAapTLl OTpaciiu,

YMeTh pacCunTHIBATS JTUTHUKOBBIE CHCTEMBI U OpHOBIIN;  HCIIOJIBL30BATE
OOLIEHHKECHEPHBIE 3HAHUSI;

3aroTOBOK.

BraseTs HaBbIKaMH HCIIONB30BAHMS METOI0B U3TOTOBICHHS JTHTEHHLIX bopm.

2. MECTO JUCIHHMIUIMHBI B CTPYKTYPE OIOII

AHUS TEXHOJIOTHH H3rOTOBJICHUS

JUTBIX 3arOTOBOK: OCOOEHHOCTH

d JHTHHKOBBIX

byHnamenTanBHBIC
[IPOEKTHPOBATh TEXHOJIOIHYECKHH MPONECC M3rOTOBICHHUS JTHTLIX

HHCHHHJ’IHHH «OcHOBBI NPOEKTHPOBAHHUA M TEXHOJOTMH OPOU3BOIACTBA JIMTEIX 3aroTOBOK»
OTHOCHTCH K 00s3aTe/IbHON YacTH.

3. INTAHUPYEMBIE PE3VJBTATBHI OBYUYEHUSI [10 JAUCHUITIJIMHE

[Inannpyemele

PE3YIbTAaThI

o0yueHHs 10 JMCLHUILIHHE,

COOTHECEHHBIE ¢

MJIAHHPYEMbIMH

pesynpTaramu ocBoeHus OITOIT (komnereHumsMy U HHIHKaTOPaMH JIOCTHIKCHUSI KOMIICTEHIIHI )

[Inanupyemsbie pesynbTathl 06yueHus Mo AMCUMIIMHE, B
Dopmupyemble COOTBETCTBHH C HHAUKATOPOM JOCTHKEHUS KOMMETEHLIMH Hiiisiohauie
‘KOMI:IE:TEHI.LHH MuaukaTop noctukenms GilEHeuHOPD
'(Mf()’ . , SOMBCTEHIN Pesynbrarer obyuenus no aucuunnune cpeacrsa
KOoMAemenyuu) (K00, codeprcanie
uHOUKamopa)
OIK-2. CriocoGen | OTIK-2.1.  3maer  ocHOBbI | 3Haer OCHOBBI TEXHOJIOrHYECKHX TecroBsie
Y4YaCTBOBATh B NPOEKTHPOBAHMS NpOLIECCOB H3rOTOBIICHHS JIHTBIX BOMPOCHI,
NPOeKTHPOBAHUM TEXHHYECKHX 00BEKTOB, | 3ar0TOBOK npakTHYeCcKHe
TEXHHYECKHX cHCTeM M 3anaHus
00DBEKTOB, TEXHOJIOMHYECKHX MPOLECCOB
CHCTEM H OITK-2.2. Vmeer | Ymeer obocHoBaHO BLIOHPATH
TEXHOJIOTHYECKHX | OCYLLECTBIATh chop TEXHONOMHYECKHIT NPOLECC H3TOTORIEHHMS
MPOLIECCOB C MCXOOHBIX  J@HHBIX A8 | JUTHIX 3arOTOBOK
y4eToM COCTaBIEHHS
SKOHOMHHECKHX, TEXHHYECKOro  3ajaHus  Ha
IKOJOTHYECKHX U NPOEKTHPOBAHMHE
CoUHaNbHBIX OI1K-2.3. Braneer Hasbikamu | Baaneer HaBbIKaMH paspaboTiu
OrpaHH4eHHit MNPOEKTHPOBAHMSA TEXHONOTIHYECKOTO npouecca
TEXHUYECKHX 00BEKTOB, H3rOTOBEHHS JHTBIX 3aroTOBOK:;
CHCTEM H  TEXHOJOrHYECKHX | paspaboTka yeprea 3NEMEHTOB IHTEeiiHOI
NPOLECCOB ¢ (opmbl
Y4ETOM IKOHOMHUECKHUX,
IKONOTHYECKHX,
CoUMaNbHBIX " ApYTrUX
OrpaHH4eHui
OTIK-6. Cnocoben | OITK-6.1. 3HaeT | 3HaeT METOAMKM pacueTa  3eMEHTOR TecroBsle
MPHHHMATh COBPEMEHHBIE MOAX0/bI H JIMTHHKOBO-MUTAIOLMX  CHCTEM, VCAJIKH BOMPOCHI,




o6ocHOBaHHBIE METOIbl PelIeHHA 3aaay B | CMJIABOB NpaKkTHYeckHe
TeXHHYECKHE obnacti 3afganus
pelueHus B npodeccHoHanbHoi
npodeccHonanbHoll | nestensHocTH
NEATEALHOCTH, OIK-6.2. Ymeer npunumats | Ymeer obocHOBaHO BbIOHPATEL
BBIOHMpaThL 0b0cHOBaHHbIE TCXHONOTHYECKHI MPOLIECC W3rOTORIEHS
peKTHBHEIE W TEXHHYECKHE  PELIEHMA B | JHTBLIX 3ar0TOBOK
0e3onacHsle npodeccHoHaIbHOI
TEXHHYECKHE NEATENLHOCTH, BbIOHpaTh
CpeacTBa u s exTHBHbIE N
TEXHOJOrHH Gesonacuele TEXHHYECKHE
cpeacTBa u
TEXHOJIOTHH
OIIK-6.3. Bnaneer | Bnaaeer HaBbIKamMu paspaboTki
CNOCOGHOCTBIO pelaTh TEXHONOTHYECKOro npouecca
CTaHAapTHbIe 3aa4u | M3rOTOBIEHHA JUTBIX 3aroTOBOK:
npogeccHoHanbHO pa3paboTka uepTeska MeMEHTOB AUTEHOI
ACATENLHOCTH  Ha  OcHOBe | (hopMbl
HHPOPMALMOHHOIT 1
Gubnuorpaduueckoii
KYJbTYPhI €
NMPHMEHEHHEM  COBPEMEHHBIX
TEXHOMOTHii U
TpeboBaHuii
uH(popmaunoHHoii
OesonacHocTH
OIIK-7. CnocoGen | OIK-7.1. 3uaer HOpMaTHBHO- | 3Haer OCHOBHbIE OTpacinessie, Tecrosbie
aHalH3HPOBATD, TEXHHYECKYIO NPOMBIIUIEHHBIE M FOCYAApCTBEHHbIE BOMNPOCKI,
COCTABSITL H AOKYMEHTALMIO, CBA3AHHYIO C | CTaHIapThl, CBAA3AHHbIE C | npakThyeckue
NPUMEHATh npodeccronanbHo NPOEKTHPOBAHHEM TEXHONOrHH 3anaHus
TEXHHYECKYIO NEATENbHOCTBLIO H3TOTOBAEHHSA JIUThIX 3ar0TOBOK
JNIOKYMEHTALHIO, OITK-7.2. Vmeer | Vmeer BbIGHpATHL TEXHOJIOTHYECKHE
CBA3AHHYIO ¢ AHAIU3NPOBATh, COCTABIATh NapameTpbl, ONPeAENaTh KOHCTPYKTHEHbIE
NpOQeccHOHANbHOH | H  MCnob30BaTH Hay4yHo- | ocoBeHHOCTH TEXHONOTHUYECKOro
NeATeNbHOCTBIO, B | TeXHHUECKYHO NpoLecca W3roTOBNEHHS JTNTLIX 3aroTOBOK
COOTBETCTBHH € JAOKYMEHTALMIO B | B COOTBETCTEHM C

AeHCTBYHOLINMH
HOPMAaTHBHbLIMHM
NOKYMEHTAMH, B
COOTBETCTBYIOLLEH
oTpacau

COOTBETCTBHH €
HOPMATHBHBIMH IOKYMEHTaMH

HOPMATHBHBIMH JOKYMEHTaAMH

OIIK-7.3. Bnaneer HaBbikamMu
COCTaBlIeHH

OoTYETOB, 0030pOB M
ONUpasch Ha PeanbHYIO
CUTYALLHIO

ap.,

VYmeer paGoTaTh ¢ OCHOBHBIMH Gazami
HHDOPMALMOHHBIX JaHHBIX 118 BbiGOpa
TEXHOJIOIHYECKHX NAapamMeTpoB NpOLECCOB
u MPOrHO3UPOBAHHS Kayecrsa
NOJYHAEMBIX JINTBIX 3ar0TOBOK




4. OBbEM U CTPYKTYPA JIUCIUITJIUNHEBI

Tpynoemkocts puctmmmus: cocrasisier 13 3a4ETHBIX €MHHIL, 468 yacos

TemaTnuecknii mian
(hopma obyueHs — ounas

KontakThas paGora
obyualoLmuxcs 5 =
C neaaroryeckum =
= paﬁomuxomw § g 5 Dops:
- 8 g E é g_ g g B TEKyUlero KOHTpO.‘ISI
No HaumenoBsanue Tem w/unu 3 3 =18 |8 .| & g B E| |YoHemSeMOom,
n/n pa3ienoB/TeM AUCLUNAWHBI 5 = <| 8 S SEl2z|8¢ (hopma )
&) S § g Z |88 8 E 5 S NPOMENKYTOUHOH
:T? Z § §' 2 S :_5 5|3 arrecTaumu
= g ‘E ; '?:\. :g; g “ (no cemecmpam)
b~
E B s
L Bgenenue. } s | 14 |4 i -
Teopus nureiinoii popmpr
5 CospemenHbie (OPMOBOYHBIE 5 5.8 | 4 i " A
MaTepHalibl H CMeCH
OcobenHOCTH NPOEKTHPOBAHHS 5
3. | TEXHOJIOTHYECKHUX IPOLECCOB 9-14 | 6 | 18 10 6 PEHTHHI-KOHTPOJIL 2
H3rOTOBJICHUS OTJIHBOK,
JIUTEHHBIX QOPM H CTEpKHElH
[IporpeccuBHas Texnonorus 5 5. 87
4. | M3rOTOBICHHS JIMTEHHBIX dopm u 18 4 4 PEHTHHI-KOHTPOIIb 3
CTepIKHEeH
Beero 3a 5 cemectp: 5 18 |18 | 18 | 18 18 153 DK3ameH
5. | CreLnanbHble BUJIBI THTHS, HX 6 | 1-4
TEXHOJIOI'HYECKHE 0COOEHHOCTH U 4 4
BO3MOXKHOCTH.
6. | CymHocTb crocoba TuThs B 6 | 5-6
000104KOBBIE (POPMBI, €ro
NPeuMyIIecTBa, HeJIOCTATKH U 2 2 PEHTHHI-KOHTpOL |
obnactb npumeHenust. OCHOBHBIE
onepanuu
7. | CyIIHOCTb METO/IA JTUTHSA 10 6| 7-8
MOJEIIAM, YAAIAEMEIM U3
HEPasbeMHBIX (opM. ’ " 5
Bolnnasnsiemsle, BEDKUIaeMele,
rasu(uuupyeMsle, pacTBOPHMBbIE
MOJICJIH.
8. | CyIHOCTh KOKMIIBHOTO JINTBS. 6 | 9-10
TCXHOJIOTHYECKHE U
9KOHOMHYECKHE NMPEHMYIIECTBA, 21 6 4 2
HEIOCTATKH METOJIa H 00J1acTh
€ro NpUMeHeHHs
9. | CymHocTs crocoba JIHThs Mo 6 Illz~ > | 6 4 5 PITHHT-KOHTPOH 2




JIaBIICHHEM, €r0 PerMYIIecTBa,
HEOCTATKH U 00J1aCTh

NPUMEHEHHSI.
10. | CymHoCTh M pazsHOBHAHOCTH 6 | 13-

LIEHTPOOIKHOTO CII0cOo0a THThA. 14

OcHoBHble onepanu, 21 6 4 2

[peuMyIIecTBa, HeJIOCTaTKH,
00/1aCTh IPUMEHEHH5

.| Ipyrue cnieunanbibie MeTosn! 6 | 15-
4 9 HTHHE-KOHT 3
[ 18 4 9 PEHTHHI-KOHTPOIIL 3
Bceero 3a 6 cemectp: 6 18 18] 18 18 18 99 DK3amen
Hanuune B ancuunnuue KIT/KP x
erore o s e: 56’ 36 (36| 36 | 36 36 | 252 Sksamen

Conepzkanie JIeKUHOHHBIX 3AHSTHIT 10 JHCIMILTHHE

Pasjien 1. Beenenue. Teopust muteiinoit (hopmbI

1.1 CoBpemeHnHbIe npeaCTaBICHHS O JUTeiHO (hopme.

O6mas TexHosorvueckas cxema NTPOU3BOACTBA OTAMBOK B Pa3’OBBIX MECYaHBIX (hopmax.
TpeGosanust k nuteitnodi dopme. Knaccudukamms nureiineix dpopm mno CIy’KeOHBIM CBOMCTBAM.
MeToz1aM (JopMOOOPa3OBAHHs, KOHCTPYKIIHH.

1.2 Cunossle B3aumoeiCTBUS OTIHBKY ¢ (Gopmoii

Buasl n sransr B3aumoneiictsus. Heobxommas IPOYHOCTE (POPMBI JUISI PA3IHYHBIX ITATIOB
NOMy4eHHS OTIMBKH. M3MeHenust mpounocti GopMbl B mpolecce B3anMoaeiicTss ee ¢ OTJIHBKOM.
Pasynpounenne popme! 1 meeKTsl OTIUBKH.

1.3 TennoBoe B3anMozieiicTBHE OTIHBKY ¢ (bopmoii

Pacnipoctpanenune Ternna B bopwme. TennoemkocTs, TEIJIONPOBOHOCTb.
TemneparyponpososnocTs, aKKyMyJIHpyIolas crnocodHocTs (Gopmbl. BiusHue cBoiicTs (hopmel Ha
SalOHACMOCTD, CKOPOCTh 3aTBEPACBAHHMS M OXJIAXKIEHUs OTIMBOK. M3MeHeHHe CBOMHCTR bopmer
IPH B3aUMOJICHCTBHH C METAIJIOM OTITHBKH.

1.4 I"asoBble npoueccs! B uTeiinoii popme

OGpasosanne razoB B (opMe u ux NpOHHKHOBEHHE B  MmeTand. [lopucrocts,
[a30pOHANIACMOCTB, ra30TBOPHOCTh. Mcrounukn rasos. Hanpasineunsii rasosbii  MOTOK B
HEra30TBOPHOH H ra30TBOPHOH (hopMax u ero perynmpopaxue.

1.5 Dusuko-xuMHYeCKOE B3aHMOICHCTBHE OTIHBKHM C dopmoii

Biusinne XMMHMYECKOro M MHHEpATOrHYecKoro COCTABOB (opmbl Ha obpazosanue upurapa.
Yucrora MOBEpXHOCTH M MeXaHH3M 0Opa3oBaHMUS npurapa Ha otriauBKax. M3menenue cocrasa
MeTaia OTIHBKH.

Pazzien 2. CoBpemennbie (hopMOBOYHbIE MaTEepHAJIbI U CMECH

2.1 CoBpemenHbIe (hOPMOBOUHBIE MATEPHAIIBI

OcnoBuble TpeGoBanusl, IpeabABIsSeMble K (POPMOBOYHBIM matepuaiam. PopMoBOYHBIE IECKH
H TJIMHBL, KJIaCCH(MKAUMA B MapKUPOBKA, XHMHYECKas FPaHYyJIOMETPUYECKasi XapaKTEPHCTHKH.
CoBpeMeHHbIE CHHTETHYECKHE CBSI3YIOUIME MATePHAIBL, KJIaCCH(pUKALMS CBA3YIOMMX. Mexanusm
YHIPOUHSIOLIEro JeHCTBUS PA3IMUHBIX CBA3YIONIHX.

2.2 BBICOKOKa4eCTBEHHbIE ECYAHO-TIMHUCTBIE (JOPMOBOUHBIE CMECH H HX CBONCTBA

CoBpeMeHHBIE TTPOLIECCH W 000PYIOBaHKE I MOJIy4eHHs] OTJIIMBOK B "CBIPhIX" necyaHo-
FIMHHCTBIX popmax. Knaccuduxaums dopmosounbix emeceii. IToaroroska HCXOJIHBIX MaTepHalioB
W TpHUIOTOBJCHHE CMeceH. (DU3HKO-MEXaHHYEeCKHE M TeXHOJOTHYECKHe CBONCTBA IecHano-
ITMHUCTBIX  (DOPMOBOYHBIX  CMeceil, MX ompejeneHue u peryiupoBanue. TeHAeHIMH pa3BUTHS
Cocob0B H3rOTOBIEHHS PA30BBIX (JOPM M3 CHIPHIX MECYAHO-IIMHHCTHIX cMeceil.  YIuloTHenune
(opM BO3MYIIHBIM MOTOKOM ¢ MpeccoBanueM, crnocod CEMATCY. [Ipumepsl, XapakTepu3yomme



BBICOKYIO TOYHOCTB OTJIMBOK M TEXHOJIOIHYHOCTH Mpolecca (popmoBku. Perenepanns cmeceii
NE€CYaHO-TIIMHUCTBIX (POPMOBOYHEIX cMeceii.

2.3. CoBpemeHHBIE XHUMHYCCKH-TBEP/CIOLLIE (JOPMOBOYHBIC U CTEPIKHEBBIE CMECH

XHAMHYECKH-TBEPCIOIHE POPMOBOUHbIE U CTepiKHEBbIe cMecH. Kitacendukanms cmeceid s

PA3THIHBIX KJIaCCOB H CNOCOOOB M3rOTOBICHMS CTEpKHel. CTepKHEBbIe CMecH Ha OPraHHYECKHX
CBAYIOIHX H CHHTETHYECKHX cMoliax. CTepKHeBble CMECH Ha HEOPraHHYECKHX CBS3YIOLIHX.

2.4. CoBpeMeHHBIE pa3/ieuTeNbHEIE H IPOTHBONPHTAPHBIC IACTBI U KPACKH

[poruBonpurapusie 106aBKH, MPHIBLIBL, KPACKH, TACTEl H HAaTUPKH. Breicokoorueymnopuele u
XUMHYCCKH — HEHTpaNbHblE MaTepuaibl M  (OPMOBOUHBIX  CMeceii. pas3JIe/IMTeIbHBIX W
[POTHBONIPUTAPHEIX KpacoK. COCTABEI, MPUrOTOBIEHHE H NPUMEHCHME NPOTHBOTIPUTAPHBIX 114CT W
KPAacok.

Pasnen 3. Ocobennoctu [POCKTHPOBAHUS TEXHOIOIHYECKUX TMPOLECCOB H3TOTOBJICHMUS
OTJIMBOK, JTUTEHHBIX (JOPM H CTepiKHeit

3.1. KonerpynpoBanue TeXHOIOIHYHBIX OTIIHBOK

OcHoBHbIE TPeOOBAHUS K TEXHOMOTHUYECKOI] KOHCTPYKILIUH JHTOH JeTanu u OTIACIbHBIM ee
4acThiM.  KOHCTpYHpOBAaHME OTIHBOK OJIHOBPEMEHHOrO W HaNpaBIeHHOro  3aTBepAeBaHMUsL.
Vi3mMeHenue KOHCTpYKIME TUTBIX AeTasielf ¢ Hebio YAYULIEHHS UX TEXHOJIOTHYHOCTH: UCKITIOUECHHE
CTCPKHEH, OTHEMHBIX HacTeil, jkepebeek, 00IeryeHne BLIGHBKIH CTEPIKHEH, yMEHbIICHHE Beca 1pH
COXpaHCHHH MAKCHMAJIBHOHM MPOYHOCTH, ¢ MHUHHMAILHBIMH HaNpsOKeHUAME, 0e3 KopobieHus u
TPELIHH.

3.2. Pacyer i KOHCTpyHpOBaHHe JTUTHUKOBO-ITUTAIONIMX CHCTEM

Hasuauenne IMTHUKOBOH cuctembl. TpPeGOBAHMS K JIHTHHKOBBIM CHUCTEMaM. DJIEeMEHTBI
JTHUKOBOH CHCTeMbL. THIBI JHTHHKOBBIX cHeTeM. OCHOBHBIE HNPUHUHUIIEL [OJIBOJIA METalIa B
(opmy. 3anepanue HUTaKa ¥ HeMETAIUIMYECKHX BKIIOUCHUI B JTHTHUKOBO# cucrema. Beimop, ero
HA3HAYCHUE W BBIOOP MeCTa yCTAaHOBKH. MeTombl pacuera JTUTHHKOBBIX CHCTEM JUIS PasITHYHBIX
OTJIMBOK H Pa3iInYHBIX BHJIOB MPOH3BO/ICTRA.

3.3. Koucrpyuposanue npubsuieii uis OTIHBOK U METOJIHKA UX pacyera

[lutanne ormupok. VYeamka meramna. Hanpasiennoe wu OTHOBPEMEHHOE 3aTBEp/EBaHHE,
[IpuGbumn, ux HasHayeHuWe, BUABI M PACIONOKEHHE HA OT/IHBKAX. Yiyumenue paboTsl npuobLIei.
Tennousonsiuus u oborpes npubbLIeii. MeTonukH pacyera.

3.4. XOIOMIBHUKN H METOIMKA MX pacyera

Xonoaunbuuku. VX Hasnavenue u BHsl. MeTomka pacuera.

3.5. OCHOBBI IPOEKTHPOBAHHS OTIUBOK

PaspaGotka nMTEHHON TeXHONOrMH M COCTABIEHME TeXHUUECKOI JNOKYMEHTAIlHH Ha ee.
OcHoBHBIE IpaBHiIa BBHIGOPA TONOKEHHUS OTIMBKH B ¢opme u paumonansHOro passema MojeiH.
dopmbl u crepikueil. Buasl passema. Onpesenene MPUIIYCKOB HA MEXaHHYECKYI0 00paboTKy M
ycaaky. KoHcTpyktuBHble #  (OpMOBOHHBIE YKIOHBL [ anrenu. Honycku. Bribop cnocoba
U3TOTOBJICHHS OT/IMBKH, 000PYI0BAHMS, OCHACTKH U HHCTPYMEHTA.

3.6. [IpaBuna BeIMONHEHNS YepTesKeil OTIHBOK

3.7. OcHOBBI NPOEKTHPOBAHUS JTHTEHHBIX (OPM H CTEpIKHEH

Konctpykunu ¢dopwm, onox, rasoorsomnsie kamartsr. Omnpesesienne IPaHuIl, KOHCTPYKLMH H
PasMEpPOB CTEPXKHEH U MX 3HAKOB. 3a30pbl. Pukcatopsl. [IpaBuia BeIIOIHEHHS YepTeKeil HIeMeHTOR
JMTeHHOM GopMbl U crepkueil. Yeprexk (opmbl B chope.

Paszen 4. [IporpeccuBHas TeXHONOMHS H3TOTOBICHHS PA30BBIX dopm 1 crepikneii

4.1. Cnioco6bI H3roToBICHHS (HOPM H3 MECUAHO-IIHHUCTEIX CMeceil

Knaccudukanus crocoGos popmosku. Pyunas (hopmOBKa B mOYBE MO MATKOH H KeCTKOI
nmocTenH, POpPMOBKa B KECCOHAX, KaKeTax, 110 MabIoHy, cKeleTHas (opmoOBKa, B cTepIKHSX.

Pyunas ¢popmoBka B ornokax: ¢ MOAPE3KOil, ¢ OTHEMHBIMH YaACTIMH. C (banbLIMBOI ONOKOMH, ¢
NepeKUAHbIM OOJIBAHOM H JIp.

4.2. CoBpemeHHBIE CrIOCOOBI MALIMHHOM (POPMOBKH [I€CUAHO-ITHHHCTBIX CMecel

CnocoObl ymmoTHeHHsT  (JOPMOBOUHOI cMecH npeccoanueM. Ilpeccosanue nmadparmoit.
BuGpornpeccoBanne, mnpeccoBanme 1mojy  BBICOKHM YACIBHBIM  JaBJI€HHEM, YIUIOTHEHHE



BCTPAXUBAHHEM, MECKOMYBHO-TIPECCOBaHMA  (OPMOBKa, HMIYJIbCHAs  (hopMoOBKa, Gesonounas
(opmoBka. BakyymHas (OpPMOBKA, MeCKOMeTHas. (opmoBKka 3aMOpaskMBaHMeM W MarHuTHas.
YIuiotHeHHe (OPM BO3IYIIHEIM TOTOKOM C rpeccoBanueM, cnocod CEMATCY.

4.3. CriocoBe!I H3rOTOBIICHHS CTEPIKHEI

Crioco0b! YIIOTHEHUS CTEpPIKHEIH. ApMHpPOBaHUE ¥ BEHTUJIALNS CTEPIKHE. Kontposms, c6opka
¥ CKyiciika cTepxkuel. M3rotosienune crepskHedi B supkax u o wadnony. CrennaibHble Croco6sl
H3TOTOBJICHHS CTEPIACHEI.

Pasnen 5. CrienmanbHble BUIBI TUTBS, HX TEXHOIOIHYECKHE O0COOCHHOCTH M BO3MOKHOCTH,

5.1. CnennanbHele BUIBI JTHTHS, MX TEXHOJIOTHYECKHE OCOOCHHOCTH M BO3ZMOIKHOCTH. Mecto
CHCLHANBHBIX BHAOB JHMTbS B HPOMU3BOJCTBE OTIHBOK B MamuHocTpoenun. Knaccudukanms
CHELHANBLHBIX BUIIOB JIUTHSL. IKOHOMUYECKHE ACTIEKTHI HCIIONB30BAHMS CIICLIHATLHBIX BUJIOB JIHTHSI.

5.2. IlepcriekTHBEI HabHeHIIEro PACIIHPEHUS MPUMEHEHHS! CIICLMATILHBIX BH/IOB JINTHS ilpH
MPOM3BOJICTBE OTIMBOK, KaK METOJAOB ¢ MEHbLIeH Marepuano- SHEProeMKOCTBI), MEHBIIMMH
TPYA03aTPATAMH, MO3BOJSIOUMMH CYLIECTBEHHO YIy4IINTh YCIOBHS TPyAa H YMEHBIIHUTE BPEIHOE
BO3/ICHCTBHE HA OKPYIKAIOLILYIO CpejLy

Pasnen 6. Cymmuocts cnioco6a THTES B 060/104KOBEIE (opmer, ero npeumymiecTsa, HegocTaTKH
# obnacTb npumeneHnsi. OCHOBHbIE OTePaLiH.

6.1. CymHocTs cnocoba IUTES B 060I0YKOBBIE (opmel, ero npeumyinectsa, HenocTaTKH M
00macTh npumenenns. OCHOBHbIE ONEPALIHH.

6.2. Cmecu s 060JIOYKOBBIX (opm, METOIBI WX H3roTOBIeHHS. MeETOMbI H3rOTOBICHHS
000J104KOBBIX (hOpM M cTepskHei. Mexauusanus u ABTOMATH3ALHS JIHTBSA B 000I0YKOBEIE (hOPMBL.
Texnuka Ge3onacHOCTH M HKOTOrHYECKHE IPOOIEMBI TPH JIUTBE B 000I0YKOBbIE (hopmbi

Pasnen 7. CywmHocts MeToma iuThst 10 MOZEJIAM, yIISeMbIM H3  HEpasbeMHBIX (HOpPM.
BrinnasnisieMbie, BEKHraeMele, rasu(puuupyemble, pacTBOPUMBIE MOZIEITH.

7.1. CymHocTh METOHA, ero AOCTOMHCTBA M 061ACTh npuMeHeHust. OCHOBHBIC OIEpalui.
Brimasnsemeble, BhDKHraeMble, rasuduiupyemsie, PacTBOPUMBIC MOJIEIIH.

7.2. TpeGoBauusi, peAbABIIEMbIE K MOAETBHBIM COCTABAM. [Ipecc-popmbl 1 u3roToBneHus
Mozieste. OOTHIOBOYHBIE M HANIOMHUTENBHBIE (JOPMOBOUHBIE COCTARE. Knacenduxarus dopm.

7.3. C6opxka mozerneii. Crioco6sI HaHeceHHs 0OIMIIOBOYHOrO 05 1 3achIllKa CI10s U 3aChINKa
(hopM  HanoNHMTENbHBIM MaTepuanoMm. YialeHue Mojeled. YCToBHS 3anojiHeHus GopM u
KpucTajtH3anus Metaia. O4ucTKa | OT/eIeHHE OTIMBOK OT JIMTHUKOBOMN CHCTEMbL.

7.4. ABTOMATH3ALMS ¥ MEXAHM3AILMS M3TOTOBICHHS MOJIEIICHL. cOopkn Mozesneii, GopMOBKH U
Apyrux onepanuii. Mepsl o oxpane Tpya.

Pazzen 8. CymHOCTh KOKHIBHOTO JTHTHS, TEXHOJIOTMYECKHE 1 SKOHOMUUECKHE IIPEUMYyIIeCcTRa,
HE/IOCTATKH METOJA U 00JIaCTh €ro MPUMEHEHHS.

8.1. CymHOCTb KOKMIBHOTO JIHTBS, TEXHOJNOIHYECKHE H 9SKOHOMHUECKHE IPEeUMyIIeCTBa,
HEIOCTaTKH MeToja M 00JacTh ero NpUMEHEHHS. Ocnosuple onepauun. OcobenHoctu
KPUCTATM3ALMH | yCalIKK CILUIABOB B MeTaJUIHYeCcKoi (popme. Mexanuueckue cBOiiCTBA. TOYHOCTD
HACTOTA TIOBEPXHOCTH OTIMBOK, MOJYUCHHBIX B MeTaindeckux (opmax. Homenkimarypa oTanBok
JUTsE KOKHITBHOTO JIHTBS.

8.2. Knaccuuxanus, THIBI U KOHCTPYKIHS KOKWIICH. DIeMEHTHI KoHcTpykuun no 'OCT.
TennoBoit pexxum paGoOTBI KOKMIIS M €rO peryampoBamie. 3aluTHbIC MOKPBITHS Ul KOKHJICH.
Metonsr  60ps0BI ¢ OTOENOM YYryHHBIX OTIHBOK. MeXaHH3anus W ABTOMATH3AaLHs KOKHJIBHOIO
nuThst. Texnuka 6€30MacCHOCTH MPH KOKHUIILHOM JINThE.

Paznen 9. Cymmocrts cmocoGa NMTRS MOA HABIEHHEM, €ro NPEeUMYLIIECTBA, HEIOCTATKH U
0071aCcTh NPUMEHEHHS.

9.1. Cymmocts crniocoba JUThS MOJ JABIEHHEM, €ro [IPEUMYLIECTBA, HEJAOCTATKH H 00JaCTh
npumeHenns. OcHoBHbIe onepartin. OU3NYeCKUe YCIOBHS (hopMUpOBaHYS OTJIHBKH NIPH  JTHTHE TOJT
apiienneM.  Xapaktep 3anoqHeHus (OpPMbl METAIIOM H YCIOBHE Kpucra/umszanud. ObpasoBanue
BO3JYLIHOH MOPUCTOCTH BHYTPH OTIMBKH, €€ pOjlb B (GopmupoBanun orimBkH. ToYHOCT
IOJy4aeMBIX OTJIMBOK, X MEXaHHYECKHE CBOHCTBA M IKCIUIYaTALlMOHHbIC KavyecTna.



9.2. KOHCTPYKTHBHBIE CXEMBI MHEBMATHUCCKHX W [IOPUIHEBBIX MalIKMH JUIS JTHTbS 110J1
J@BICHHEM, HX BBIOOpP. ABTOMATM3alMsi JHTBS [0/ JABICHUEM. Konerpykuust npeceopm u ux
S7eMeHThL. TexHuka 6e30MacHOCTH NPH TUTbE 1101 AaBICHHEM

Pazpnen 10. Cymmocts w pasHoBMamOCTH HEHTPOOEKHOrO crocoba auTha. OCHOBHLIE
OTICpailiy, NPEUMYIIECTBA, HEIOCTATKH, 00/1aCTh MTPHUMEHeHHS.

10.1. CymHocTs M pasHOBHIHOCTH HeHTpobexnoro crnocoba muthst. OCHOBHbIE ornepanu,
MPEHMYLIECTBA, HEIOCTATKH, 00nacte npumeHeHus. OcoBeHHOCTH (hopmupoBanus ¢Bo6oHOIM
[TOBEPXHOCTH OTIMBOK. 3aTBEpAEBaHME M ycajka METAIA MOJ AeiiCTBHEM HEHTPOOCIKHBIX CHII.
YenoBus BCILIBIBAHHS TA30BBIX H HEMETAITHYSCKHX BKIIOUCHHET Ha CBOGOIHYIO TOBEPXHOCTb.

10.2. Texnomorus ueHTPOGEexKHOr0 MuThS. MeTonb! (byreposkn Metamnueckux opm,
OXN@KACHHE (OPM, JO3MPOBAHHE JKHAKOTO MeTamia.  Bo3MOXHOCTE MOJIYYEeHHS! OTIHBOK.
Knaccnpuranus auTeHHBIX HEHTPOGEKHBIX MALIHH. Mexanusauust 1 aBToMaTU3alMs npoLecca.
Mepsl o oxpase Tpyma aBTOMaTH3aIms nporecca. Mepsl 1o oXxpaHe Tpyna aBTOMATH3ALMsI
ponecca Inpu HeHTPOOEKHOM THThE.

Pazpen 11. Ipyrue cienuanbHblie MeTO/IbI TUThS

11.1. Jlutbe noa Huskum nasnennem. Jlutse ¢ NPOTHBOAABIICHHEM. JIUThe BEKHMaHUEM.

11.2. Henpepeisroe nutbe. [osynenpepsisnoe muthe

11.3. Dnexrpomnakosoe suthe. Bakyymuas dopmoBka. Maruutnas dopmoska. Jlutee c
KpHCTANTM3aLUEH 1O IaBICHHEM.

11.4. KomnosunuonHoe IuThe u apyrie IIPOTPECCUBHLIE CIOCOOBI JINTHS.

Conepxanue npakTHYECKUX 3aHSITHI 110 JMCIHIITHHE

Pasnen 3. OcoGeHHOCTH MPOEKTUPOBAHMS TEXHOMOTHUECKHX IIPOLIECCOB HM3rOTOBJICHUSI OTJIMBOK,
JUTERHBIX (OPM U cTepiKHEl

Coneprkanne NpakTHYECKUX 3aHSTHI,

Paspaborka uepreixa monoct Gopmbr

Ornpezesienue 0CHOBHBIX Pa3MePOB THTHHKOBOH CHCTEMbI OT/IHBKHU
Onpenernenue reoMeTpUYECKHX pa3MepoB NpUOBLIECH OTIMBKH
PaszpabGotka yeprexa oTaHBKH
[TpoexTrpoBaHue MOIENIBHOTO KOMILICKTA
BeiGop pasmMepoB onok u npoeKTHPOBaHHE MOEBHBIX [LIHT
[Ipoextuposanue Gpopm B cGope 1 pacuéT Macchl rpysa juist popm
Pasnen 8. CymmHocTh KOKHIBHOTO JIHThS, TEXHONOTHUECKHE H HKOHOMHUYECKHE [pEenMy1IecTBa,
HEIOCTATKH METO/a ¥ 00J1acTh €ro NpUMEHEHH.

Conepskanue MpaKTHYECKUX 3AHSTHIL.

KoxnibHoe nuthe. PacueT 0CHOBHBIX napavMeTpos

Pasnien 9. CymuocTs criocoba JiuThs 101 JaBICHHEM, €ro NPEHMYIIECCTBA, HEIOCTATKH U 00JI1aCTh
NIPUMEHECHHUSL.
Cozneprkanue npakTHYECKHX 3aHSTHIL.
Jlntee nox 1asnenmenm. Pacuer OCHOBHBIX MapamMeTpoB.
Pasnen 10. CymHocTs M pasHOBHAHOCTH LEHTPOGEKHOTO cMocoda IHTbL. OCHOBHBIE orepanuu,
MPEeHMYIIECTBA, HEIOCTATKH, 001aCTh IPUMEHEHHS.

Cojnepkanue npaKTHYECKHX 3aHSTHIA.
[lenrpoGexunoe nuthe. Pacuer 0cHOBHBIX napameTpoB.

Coneprxanne 1a60paTOPHBIX 3aHATHI 110 JHCIHITTHHE
Paznen 2. CospemenHbie (JOPMOBOUHBIE MATEPHATBI H CMECH
Coneprxanne 1a00paTOPHbIX 3aHATHI
Onpezenenne cBOACTB (OPMOBOUHBIX M CTEPIKHEBBIX CMECEil BO BIAKHOM COCTOSHUH
Onpezienenne cROMCTB POPMOBOUHBIX H CTEPIKHEBLIX CMeceil B CYXOM COCTOSIHHH
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Paspen 3. Oco6ennocrn MPOCKTHPOBANNA TEXHOJOTHYECKUX IPOLECCOB H3TOTOBICHUS
OTIHBOK, JINTEHHBIX (popM U cTepskHeii

Cozepxanne 1a60paTOPHBIX 3aHATH

W3sroTtosienune nuTeiHbIx (opm 110 pazsemuoit Mozen

Wsrorosnenne muteiHbIx Gopm 1o HEPa3beMHOM MOIesIH

Msrorosnenue nmurelnpix Gopm ¢ NepeKHARBIM O0JIBAHOM

Pasnen 7. Cymmuocts MeToma muths 110 Momensi. YAQNseMbIM M3 HEpasLeMHBIX (opwM.
Brimasisemple, BEDKHraemble, rasuduumpyemsle, pacTBOpHUMEIE MOJIEIH.

Coneprxanue 1abopaTopHbIX 3aHATHIE

Jlutee B oGonouKoBBIE (OPMBL. Omnpesienienne OCHOBHBIX TEXHOJIOrMYECKHX napamMeTpoB
npouecca U KOHCTPYKLHH H3JIEIIHS.

Paznen 8. CymmuocTs KOKMIBHOTO INTBSI, TEXHOMOTHYECKHE U YKOHOMHYECKHE NPEUMYIIECTBA,
HE/I0CTATKH METO/Ia U 06JIACTb €ro IPUMEHEHHUSL.

Coneprxanne 1abopaTopHbIX 3aHATHIT

Jintbe B koxkmib. Ompejenenne OCHOBHBIX TEXHONOMHUECKHX napamMeTpoB Iporecca u
KOHCTPYKLHH H3/IeIIHS.

Paspen 9. Cymmocts crocoba muths mox AQBIICHHUEM, €TI0 MPEHMYIeCTBa, HEAOCTATKH H
00s1acTh NpUMEHEHHS.

Conepranne 1abopaTopHbIX 3aHATHI

Jlutbe mon naBnennem. OnpesiesieHue OCHOBHBIX TEXHOIOIHUECKIX napaMeTpoB Iporecca u
KOHCTPYKIIUHU U3JIE/IHS

Pazpen 10. CymmocTs w pasHoBHaHOCTH LEHTPOOEIKHOrO crnocoba uThs. OCHOBHbIE
ONepalnH, MPEUMYILECTBA, HEJOCTATKH, 001aCTh IPUMCHEHHS.

Cozeprxanue 1a6opaTopHbIX 3aHATHIA

LentpoGexnoe nuthe. OnpeneneHne OCHOBHBIX TEXHOIOIHUECKHX apamMeTpoB Ipolecca M
KOHCTPYKIIUH H3/eNHns

5. OHUEHOYHBIE CPEJICTBA JIJISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
[TPOME)KYTOYHOU ATTECTALIMU 1O UTOTAM OCBOEHMUS ANCHUTIJIMHBI
1 YYEBHO-METOAUYECKOE OBECIEYEHUE CAMOCTOSITEILHOI PABOTbI
CTYJAEHTOB

S.1. Texkymmii KOHTPOIL YyCHEBAEMOCTH (petimune-konmpons 1,  peimune-konmpons
peumuH2-KOHmpos 3).
5-1t cemecmp
Bonpocer 1-20 peiimunz-konmpons:

1. OcHoBHBIE KpHTEPHH OLEHKH Y)PEKTHBHOCTH TEXHONOMHYECKHX [IPOLIECCOB JIMThA.

2. CoBpemeHHble TpeiCTAaBNEHHS O JUTeHHON (opme. OBINAS TeXHOIOIHYECKas cxema
U3rOTOBJICHHUS OTJIMBOK B pa3zoBbIX (hopmax [11°D,

3. OcHosHble TpeGoBaHHs K JUTEIHHOI (opme. Knaccuduranmst nureiinpx gopm.

4. Cunosoe B3auMoIeHicTBHE OTIMBKY ¢ (GOpMOii Ha [IEPBOM JTarie.

5. SlBeHue ruapaBIHIecKoro 3aTBopa. JledeKThl OTIHBOK, CBA3aHHBIE C YTHM SBICHHEM.

6.  YXKHMHHBI U TIIEHBI. MeXauusMm ux o6pa3zoBanus.

7. llpu4unel 00pa3oBaHHsl 3aCOPOB. MeponpusaTus st uX yMeHblIeHHS.

8. MeponpusaTus, HanpasieHHbe HA YCTpaHEHHE Ne(beKTOB  OTIMBOK, 0Opasyioluxes Ha

[IEPBOM 3Talle CHIOBOTO B3aUMOICHCTBHS.

9. Jlns npenotspaiienust 06pa3oBanHus YIKHUMHH HA OTIMBKAX HAHOCSTCS PHCKH MJIM HaKaTKa
Ha OOJILLIMX TOPU3OHTANIBHBIX ITOCKOCTSAX (GOpMbL. Kak 06BSICHITD HONOKUTEIEHEL s dexr
ACHCTBHA THX PUCOK? lloyeMy KayecTBO OTIMBOK THIIA «ILIHTA». 3AMHUTHIX B HAKTOHHOM
TIOJIOKCHUH, BBILIE, YEM MPH 3aJIMBKE B FOPH3OHTAILHOM MOJIOKEHHH?

P
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UeMm 00BsICHHTH TOT (akT, yro YKHMHHBL M [UICHBI 4aiie o0pasyloTcsi Ha BEPXHHX W
BBIITYKJIBIX ITOBEPXHOCTAX OTIMBKH, PEIKE HA BHIHYTHIX H HHIKHUX?

CuiioBoe B3anMoieliCTBHE OTIIHBKH C hopmoii Ha 2-0M 3Tane U CBS3AHHBIE ¢ STHM SIBICHHSL.

OCHOBHBIE IPUYUHBI THTEHHBIX HanpsDKeHUH B OTIIMBKAX

["opsiure 1 X07101HbBIE TPEIHHDL. Temneparypueiii nuTepsan ux o6pasosanus.,

MeponpHsTHS 110 yMEHBITEHHIO CKIOHHOCTH MeTa/UIa K TPEIHHaM,

Pacuer nanpsokennii B otiBke us-3a COLPOTHBIICHUS (POPMBI.

MeponpHaATHS [0 YiIy4IIeHHIO TOAATIMBOCTH (opMOBOUHBIX U cTepiKHEBBIX cMeceit,

CunoBoe B3auMOzeiCTBHE OTAMBKM C (dopmoii Ha 3-M sTarne,

Tennosoe B3anmoseiicTBue OTIHBKY ¢ (opmoii. TemmeparypHo-BpeMeHHOE MONE OTIHBKH
1 GOpMBL.

Tennodpusuyeckue cpoiicraa (GOPMOBOUHEIX H CTEpPIKHEBBIX CMeceii.

OrneynopHocTs  (JOPMOBOUHBIX  cMeceii. DakTopel, BIMAIOLIME HA OTHEYTIOPHOCTh.
Koutpons oraeynoproctu.

Du3nyeckue u PU3MKO-XUMHUECKHE POLIECCHI IpH Harpese (hopMal.

Ternoakkymymupyromas crioco6nocTs ¢opmer. Ee perynuposanie.

MonuduipoBansble npeBpaiienns B KBapleBOM IECKE H CBSI3AHHBIC C 3TUM Je(EKThI
OTJIMBOK.

Biusnue temnmogusnueckux cpoicrs Matepuaia (OpMbl Ha CTPYKTYPY M CBOICTBa
OTJIMBOK.

Ilonste TenymoeMKoCTH, TENIONPOBOAHOCTH U TeMIIepaTypo- NPOBOJAHOCTH.

Kakne wsmenenus npoucxonsr B dopmosounsix CTEPIKHEBBIX CMECSIX B pe3ybTare
TCIIOBOIO B3aUMO/ICHCTBHS OTIIHBKH ¢ hopmoit?

Bonpocer 2-20 peiimune-konmpons:

[Tpruunbl  00pasoBaHus Tra3soBLIX DPAaKOBHH SHIOTEHHOTO M 3K30TCHHOIO Xapakrepa.

[azorBopHOCTE (POpPMOBOUHBIX M CTCP)KHEBBIX CMecel. McTouHMKH razoB B juTelHOI
(hopme.

l'asonponnnaemocts. Onpesenenue ra3onpoHUIaEMOCTH.

QOpMHPOBAaHHE TA30BOTO JAaBNCHHS. |paduK W3MEHEHHS NABICHUS. Kpurtnueckue
SHAUCHHS NABJICHHs JJIst 9yryHa U CTAJH,

GakTopsl, BusionKe Ha K03 GULHEHT ra30IPOHAIAEMOCTH,

YeinoBust 06pa3oBaHus TA30BEIX PAKOBHH.

[ToepxnocTHble rasoseie pakoBunbl. [Ipuunie: nx 06pazosanmus.

CuTOBHIHAS MOPHCTOCTH

Mepbl 60pb0BI ¢ ra30BEIMH fedeKTamu.

l'asoycanmounsle  jmeeKThL.

Ycranoska B (popMy ISl CTaNBHBIX OTIMBOK OKHCICHHBIX JKepeOeeK HIIH BHYTPEHHMX
XOJIOZIMJIBHHKOB IIPHBOUT K 00pa3oBaHuIO B OTHBKAX JgeekTon. Uto 910 3a sedextsr? Kak
OOBACHUTH NPUUMHY 0OPA30BAHUS ITHX 1e(EKTOB.

Uem Bpemna mpumecs CaCO03 (u3BectHska, Mena) B (opmoBouHbIX Martepuanax? Kax
OpicTpo ¥ mpocto mpoBeputs Haumune CaCO3 B (JOPMOBOUYHBIX marepuanax? OopMmsl u
CTEPIKHHA (I10-CYXOMY» PEKOMEHJyeTcsi COOMparth MO 3aIMBKY ropsumMu. B uem cMmbic
TakoH pekoMenjauu? K xakum jgedexram npusener cOopka ropsiueii popMbl ¥ XOIOIHOTO
CTEPIKHA WITH, HA00OPOT, XOIOAHOH (OPMBI 1 FOPSUEro CTepIKHs?

Mepsi [10 CHHKCHHIO ra3oBoro naeieHus B Qopme. K kakum nedexram ormmsox
MOKET MNPUBECTH MPUMEHEHHE (POPMOBOUHBIX CMeceil ¢ HEeJOCTATOUHBIM KOIMUYECTBOM
BJIard, ¢ H30BITKOM Bilaru?

Duspyeckue i GUIHKO-XHMHYECKHE MPOIECCH, MPOTEKAIONIHE Ha rPAHUIIE KOHTAKTa
OTJIMBKA - opma.

Yro Takoe npurap? Buzs! npurapa.
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XHMHYECKH npurap. Ilpuuunbs 1 Mexanusm ero o6pasoBanus. MOpPMBI, BAUSIONLHE
Ha BETMYHHY XUMHYECKOr0 IpUrapa.

Mepsi OOpBOBI ¢ XUMHYECKHUM TIPUTapOM.

Mexamiueckuit 1 Tepmudeckuii npurap. Pacuer KpuTHUECKOro Haropa KHJIKOro Metasia
AU IPOHUKHOBEHHMS €0 B MOPbI (hOPMBIL.

Mepni OOpBLOBI ¢ MEXAHUYECKUM PHIAPOM.

Yenosus OpMHPOBAHHS NETKOOTACISIEMOTO npurapa.

MeponpusiTisi o yMeHbIIEHHIO NPUrapa Ha CTATBLHOM i 9YTYHHOM JHThE.

MeponpusTis, HapaBIeHHble HA yMEHBLICHHE (H3UKO-XHMUUYECKOTO B3aUMOIeHCTBHS
OTIHUBKH ¢ (POpMOii.

[Touemy BHYTPCHHHE  IIOBEDXHOCTH  OTJMBOK  MMEIOT  GOJbLIMH mpurap, 4em
HapyKHbIe?

B uem 3akmouaercs cymmocts «OKHCIHTETHHOND TCOpHH Mpurapa?

Kakue (GakTel  CBUAETENBCTBYIOT O  TOM. 4TO npurap - 9TO SBJIEHHE
KOMILJIEKCHOE?

Bonpocwet 3-20 peiimune-xonmpons

OcHOBHbIE ~pEKOMEHIALMH 110 OGECHEUCHHIO TEeXHOTOrMYHOCTH BHEIIHEro oYepTaHusl
JIUTBIX JeTaJIEH.

OcHOBHBIE  peKoMeHaaluK 1o 00ECICYCHHIO  TEXHOJOTHYHOCTH BHYTPEHHHX
MOJIOCTEN U OTBEPCTHH B OTIMBKAX.

BbI00p TONMMHBI CTEHOK OTIHBOK.

OCHOBHbIE PeKOMEHIAUMH [0 BBIIOJHEHHIO CONPSIKEHHH —CTEHOK, YIJIOB U NEpPexo/IoB
JIMTBIX JIeTalIeH.

Kakum obpazom OIpeesIsIoT IIPABHJILHOCTD BBIOOpa Omm3ko
PACITONIOKEHHBIX cedeHHiT OTINBKU? [ToACHHTE KOHKPETHBIMH MPHMEpaMH.

ObocroBanye BeIOOpa criocoba U3roTOBICHHS OTJIMBKH,

Pexomeniaunu 1o BeIGOPY NONOKEHHS OTIMBKM B (OpMe [PH 3asluBKe.

Pexomennanuu o BeIGOpY MososxkeHust pazbeMa hopMbl.

OCHOBHbIE pEKOMEHIAIMH [0 ONpENENCHHIO KOMHUECTBA M IPAHMIL CTEpIKHEIH.
Omnpezenenue pa3sMepoB 3HAKOBBIX yactel crepikueit mo FOCT 3212-82.

[lpaBuna BbIMONHEHUsS! 4epTeXka AeTAnM ¢ HAEMEHTAMH JMTEHHON TeXHOIOTHH (roCT
3.1125-88).

Onpeznenenne NpUITYCKOB Ha MEXaHHYECKYIO 06paBOTKY NHTHIX jeTaseil (I'OCT 26645-385).

Ilpasuia BeimosHeHHS HOpMOBOYHBIX yKI0HOB (ITOCT 3212-82).

3HaKOBBIE YaCTH MOJIENCH H CTEPIKHEBBIX AIIHKOB.

JlutHukoBble - nuTatomue cucremsl (JITIC), HasHaueHHe U OCHOBHBIC TEMEHTHI.

Bribop mecta mozsosta merana i konerpykiun JINC. Knaceuduxars JITIC.

Meroauku pacuera JITIC.

[IpaBuna pacrnonosxenus npuOkbLIeii Ha OTIUBKAX.

Knaceudukanus npudsuieii.

[Tosbienune a¢dexruBHOCTH padoThl NpUGHLIEi.

3akpeiThie NPUOLLIH. B (hopme NpH nprHMeHeHH 3aKpBITBIX TPHOBLIEH HEOOGXOMMMO Je/aTh
OT HHUX ra3oBblii KaHal K kakum JeexraM MOXKET NPHBECTH HEBBINOJHEHHE 3TOTO
TpedoBaHUs?

Ob6orpeBaemble MpHOBLIH.

Jlerkootaensiembie pHOBLIH.

[Ipubbim, paGoTarouine Mo ra3oBbIM JaBIeHHEM.

Metonuku pacuera npuobLUIei.

Xonoauneuuku, Hasuauyenue, Bujibl.

Knacenduxanus u BeiGop omoxk.
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Pacuer 3arpysku onoxk.

6-it cemecmp
Bonpocwl 1-20 peiimune-konmpons:

OcHOBHbIE (paKTOPBI TIPH BBIOOpPE NpoIecca THThS.

Knaccuukaunst nporpeccHBHBIX METOIOB JINTHS.

Jlutbe B 06o0uKoBBIC Gopmbl. CymmocTs MeToxa. O6nacTh NPUMEHCHHS.

[IpeumymecTBa u HetoCTATKH MpoLIECCa TUThS B 060JI0UKOBbIE (OpMEL

Marepuaibl, IpUMEHsIEMBbIE IIPH JINTHE B 0G0TOUKOBEIE (HOPMbI: KBapleBble ECKH U CMOJIBI,
N00aBKH, YBJIQJKHUTEIH.

Cnoco6bl nakuposanus.

Ilpouecc usrorornenus Gopm u cTepiKHEli IPH THTBE B 060TOUKOBBIC Gopmbr.

Krnaccupukanms Malu is H3roTOBICHHS 000J104KOBBIX noxygopm.

bynkepHblit cnoco®. Pamounsiii croco6. ITeckoyBabIi criocod.

LleHTpoGexHBIi Cocod H3rOTOBIEHUS CTEPKHEIL.

CkiienBanue nosay(hopM NpH JUTEE B 060J0YKOBBIC hopmbL.

TpeboBanust kK MOIETBHOI OCHACTKE, MATEPHAIIBI TIPH JIUTHE B 000T0YKOBbIE (opmsI.

Jlutbe 110 BhINIaBIsIEMBIM MOZIEIISIM. OCHOBHBIE CBEICHHS O POLIECCE.

Cxema TeXHOIOrHYECKOro MpoLecca H3rOTOBICHHS OT/IHBOK IPH JIUTHE T10 BBIILIABISEMbIM
MOJIEJISIM.

[Ipenmyiectsa 1 HenocTatku. OGIACTL IPHMEHEHUS JIHTHS 110 BHIIIABISEMBIM MOJEIISM.

Msrotosnenne mosien, npecc-hopMBl NPy JTHTHE 110 BHIILIABISEMBIM MOJIETISM.

Wsrotosnenne MOAENBHBIX GIOKOB, MOJEIBHBIE COCTABDI [IpH JIMTBE 110 BBITUIABJISEMBIM
MOJIEJISIM.

Msrotosienune 0601049k0B0l (Gopmbl, TpeGoBaHusL, MaTepHalibl: OrHEYIOPHBIE MaTEePHAIbI,
CBSI3YIOLIHE.

Y nanenue MozensHoOro cocrasa. PopMoBKa 060104EK, NPOKATHBAHKE, 3ATHBKA.

Bonpocer 2-20 peiimunz-konmpons:

JIutee no rasudunupyemsiv Mojensm. CyuHocTs npouecca. O6nacts IPUMEHEHHUSI.

[Ipenmyinectsa u HeOCTATKH TUTHS 110 ra3HQUIMPYEMBIM MOJIEISIM.

Cxema TEeXHOJIOrHYECKOT0 MPOLECCa JIUTHS 110 Ta3HPUIHPYEMBIM MOIETISIM.

Marepuan Mozerteii, cBoicTBa, TpeGoBaHMSI.

TexHoNMOrHYeCKUii nporece W3roToOBICHUs rasudguuupyemeix mMozenei. Crioco6rr: BaHHLI,
ABTOK/IABHBIN, BHELIHUH TEMI0BOH yiap, BHyTpeHHuil Tenosoii yuap, TBY.

COopka Mozeneit, MOAroToBKa K (hopMOBKe.

W3rorosnenne Hopmbl, MaTeprassbl.

3annBKa, BBIOMBKA, 0YMCTKA OTIMBOK. Perenepartus 0TpaGoTaHHbIX MATEpHAIOB.

Llentpobexnoe nutbe. CyUHOCT B 0COOEHHOCTH Crocoda.

IIpenmyiectsa u Henocrarku. O6macTh NPUMEHEHHS HEHTPOBEIKHOIO JIUTLSL.

Texnonoruyeckuit nporece HEHTPOOEKHOTO JIHTHSL.

Hanecenue nokpeitiii, GpyrepoBka (opmMbI NpH IEHTPOGEKHOM JIHTHE.

Jlutbe TpyO. JInThe Gu-MeTaiuueckux u3aenuit. PasHoBUIHOCTH crioco6a

LlenTpobexHoe nuThe GacoHHBIX H3/CNHIl.

Llentpobexnble mamnnel. [{enTpobexHo-nnaneraproe anThe.

Bonpocer 3-20 peiimune-konmpons

Jlutbe B koKkuib. CymHOCTE U 0COGEHHOCTH cr1oco0a.

[Ipeumymectsa n Hegoctatk. O61acTh NPUMEHEHHUS JIUThS B KOKUIIb.
Texnonornyeckuii mpouece JUTbA B KOUKITb.

Knacendukanus xokuneit. Marepuaisi, KOHCTPYKIHNS, OXJIaK/ICHHE,



OO/M1I0BaHHBIC W AHOAUPOBAHHBIE KOKHIIH.

KokunpHble Manmms.

Jlutwe non nasnennem. Cymuocts MeTona. OGnacts [IPUMEHCHHUS.
[IpenmylecTBa 1 HETOCTATKH JINThS TIOJT JABICHHEM.

(Cxema TeXHOTOTHYECKOr0 MPOLECCa IMTLA TOJ AaBICHHEM.

10.  [lpecc-opmer, MaTepraisl 1 KOHCTPYKIMS. OXIIAKACHHE U BEHTHJISIIHSL, CMa3Ka.
11. MaluuHel IUThS O IaBICHHEM.
12. OcoOble criocoObI TUTHS MO AaBICHHEM.

I —

©NOWU AW

1
1
1

5.2. [IpomeRyTOMHASI ATTECTALHSI 10 HTOraM OCBOCHHS JMCIHTUINHD B (popme sK3amena,
Bonpocel onst nposedenus sxsavena (3- cemecmp)

. OCHOBHBIE KPUTEPUH OLEHKH d(PHEKTHBHOCTH TEXHOTOIHUESCKUX [IPOLIECCOB THThSI.
- CoBpeMeHHble NpeACTaBNeHHs O JuTelnolt (opme. OOGW@AS TeXHONOrHYeCKas CXeMa
M3rOTOBJICHUS OTJIIMBOK B pa3zoBbiX (opmax [T,

. OcHoBHble TpeGoBaHus K nuTEiHOI (opMme. Knacenduxauns aureinpix Gopm.

. CnitoBoe B3auMo/IeliCTBIE OTIHBKY ¢ (QOPMOIi HA IIEPBOM HTare.

. SIBnenne ruspasuueckoro 3aTBopa. JledeKkThl OTIIMBOK, CBA3AHHBIE C YTHM SBICHHEM.

Y KUMUHBI U TUIEHBL. Mexaun3m ux o6pa3oBaHusL.

. Ilpuyuntbl  06pasoBanust 3acopoB. MepoNpuATHS IS X YMEHbIICHHUS,

- MeponpusTysi, HanpaBJeHHbIe Ha yCTpaHEeHHe 1e()EKTOB OTIHBOK, 06Pa3yIOLMXCs Ha HepBOM
dTane CHIOBOrO B3aUMOCHCTBHSI.

Jist npenoTBpalienns 06pa3oBaHus YKHMHH Ha OTIMBKAX HAHOCHTCS PUCKHM MM HAKaTka Ha
OOJIBLINX FOPH3OHTANBHBIX IIIOCKOCTAX (hopMbl. Kak 00BIACHUTS HOMO0KHTEIBHBI ekt
AeiicTBusl 9TUX pucok? IToyeMy KayecTBO OTIMBOK THUIIA CILTHTAY, 3ATMTHIX B HAKJTOHHOM
NIOJIOKEHUH, BBILIEC, YEM NIPH 3aJMBKE B TOPU30HTAILHOM TOJOKSHHH?

0. Yem 0OBACHATH TOT (haKT, YTO YIKUMHHBI H IICHBI Uallle 06pasyloTes Ha BEPXHHUX H BBITYKIIBIX

MOBEPXHOCTSX OTAMBKH, PEKE HA BHIHYTBHIX H HUKHUX?
1. CunoBoe B3aMMOJIEHCTBIE OTIUBKH C (OPMOI Ha 2-OM ITAlE U CBA3AHHBIC ¢ THM SBJICHMUSL.
2. OCHOBHBIE IPHYMHBI JIMTEHHBIX HANPAKEHUIT B OTIMBKAX

-

3. l'opsiune 1 XoJ10/iHbIe TpelkHbL. TemneparypHbIi HHTepBal HX 06pa3OBaHHMSL.

14. MeponpusiTis 0 yMEHBIIEHNIO CKIOHHOCTA META/Ia K TPCIIMHAM.

1
1
1
1

2

5. PacueT HanpsuKeHHUH B OTIMBKE U3-3a COMPOTUBIICHNUS (hOPMBEL.

6. MeponpusiTis N0 yay4qlieHHIo HOJATIMBOCTH (POPMOBOUHBIX M CTEPIKHEBBIX CMeceil.

7. Cunosoe B3auMozeicTBHe OTIMBKH ¢ (opmoii Ha 3-M srare.

8. TemuoBoe B3aumozeicTsue OTINBKU ¢ (popmoil. TemmepaTypHO-BpeMEHHOE MO OTIUBKM 1
(hOpMBL.

9. Temnodusuyeckue cBocTBa (HOPMOBOYHBIX U CTEPIKHEBBIX CMECRI.

0. OrmeynmoprocTs (GopmMOBOUHBIX cMeceil. (PAKTOPBI, BIMSIONUIME HA OFHEYOPHOCTb. Kourpons
OTHEYIOPHOCTH,

1. Dusnueckne u GU3NKO-XMMHUUECKHE MTPOLECCHI IPH HArpese (hopMBbL.

2. Temnoakkymynupyroas criocodHoctb Gopmsl. Ee peryimposanne.

3. MonudHUHPOBAaHHbIE NIPEBPAIIEHHs B  KBAPLEBOM II€CKE M CBA3AHHBIC C ITHM Ae(eKThl
OTJIMBOK.

4. Bimsnne Ttennopusuueckux CBOWCTB Marepuaia (OPMBI HA CTPYKTYPY M CBOHCTBA
OTJTMBOK.

5. lonsTHe TEnn0eMKOCTH, TENJIONPOBOAHOCTH H TEMIIEPATypo- HPOBOIHOCTI.

26. Kakne uzmMeHeHHs IPOUCXOIAT B (POPMOBOUHBIX M CTEPIKHEBBIX
27. cMecsX B pe3yJibTaTe TEIIOBOrO B3aNMOASHCTBHS OTIMBKH ¢ (JOPMOI?

2

8. Ilpuumkbl oOpasoBamusi Tra3oBBIX PAKOBHH 9YHJOTEHHOO M 9K30ME€HHOTO XapakTepa.

29. I'a30TBOpHOCTH (POPMOBOUHBIX M CTEPIKHEBBIX cMeceii. MCTOMHUKH ra308 B IuTeiiHOM bopme.
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I'asonmponnuaemocts. Onpesenenne ra3onpoOHHIAEMOCTH,

®opmupoBaHHe Ta30Boro AasieHus. ['paduk H3MeHeHus AaBICHUS. Kputuueckne sHauenus
JABJICHHS! JUIsl 9YT'YHA U CTAJIM.

DakTopsl, BAMMIONME Ha KOG (GHUIHEHT ra30npOHHLACMOCTH.

Yenous 06pa3zoBaHusi ra30BBIX PAKOBHH.

[loBepxnocThble rasosbie pakosumbl. [Ipuunib! ux 06pasoBanus.

CuToBHMIHAS IOPHCTOCTD

Mepsi 60pb0BI ¢ ra30BBIME AedeKTaMu.

["asoycanounsie nedexrs!.

YeranoBka B (JOPMY JUIS CTATbHBIX OTJIMBOK OKHCICHHBIX JKepeOeek WiH BHYTPEHHHX
XONOAMIBHUKOB IPUBOAKT K 00pasoBaHMIO B OTIMBKaxX jedektos. Yro 710 3a nehexTb?
Kak 00bsicHuTb npuunny 06pa3oBanus 3THX ne(eKTos.

- Yem Bpenna npumeck CaC03 (u3BecTHsIKA, Mena) B (JOPMOBOUHBIX marepuaiax? Kak OsicTpo u

npocTo npoBepuTh Hamuuue CaCO3 B GopmoBounbix Marepuanax? DOpMbI H CTEpPKHH
«TO-CYXOMY» PEKOMEHYeTCsl coOuparhb M0/ 3aTHBKY TOPSYMMH. B 4em cMbicH Takoii
pexomenauuu? K kakum aedexram npuBeger cGopka ropsueil GopMbl B XOJOAHOO
CTEPXKHSA WIIH, HA0OOPOT, XOJI0AHOH (HOPMBI U TOPAYETrO CTEPIKHS?

Meper [0 CHHXKCHHIO Ta30BOro nasiaeHus B Qopme. K kakum jgedexram oTinBox
MOJXET ITIPUBECTH MPUMEHEHHE (DOPMOBOUHBIX CMeceH ¢ HEOCTATOUHBIM KOMHYECTBOM
BJlaru, ¢ U30bITKOM Biaru?

Qusnyeckne n  (PU3MKO-XHMHYECKHE  MPOLECChl,  [POTEKAIONHE Ha rpaHulle KOHTaKTa
OTJHMBKA - popma.

Yro Takoe npurap? Buus npurapa.

. XUMHYECKHI npurap. [Ipuunnbl u Mexauusm ero oGpasosanus. @OpMbl, BIMUIOLIHE 1A

BEJIHYUHY XHUMHYECKOI0 Ipurapa.

Mepbl 60pb0BI ¢ XHMHYECKHM IIPHTAPOM.

Mexanuyecknit 1 TepMuuecKuii mpurap. Pacyer KpHTHYECKOTO HANOPA JKUIAKOTO MeTaiia
JUISL TPOHHKHOBEHHUS €10 B TIOPBI (JOPMBL.

Mepr1 GopbObI ¢ MEXaHHYECKHM ITPUTapoOM.

Yenosust popMHPOBaHHs JIETKOOTAENSEMOr0 IIpHrapa.

MeponpusTHs 110 YMEHBIIEHHIO IIPUrapa Ha CTAJILHOM U UyT'YHHOM JIHThE.

MeponpusiTisi, HalpaBlIeHHBIE HAa  YMEHBIUCHHE (DUBHKO-XHMHUYECKOTO B3aHMOICHCTRIS
OTJIMBKH ¢ (hOPMOH.

[Touemy BHYTpeHHHE MOBEPXHOCTH OTJIMBOK MMEIOT GONBIIHIL Mpurap, yeM HapyxxHpie?

B uem sakmiouaercs cymuocth «OKHCIHTENBHON»  TeOpHH npurapa?

Kakue (akTbl CBHACTENLCTBYIOT O TOM, 4YTO MPHIap - 3TO SABICHHE KOMILIEKCHOE?

OCHOBHBIC ~ PEKOMEHIAUHMHM MO  OOCCNEYEHHIO  TEXHOIOTMYHOCTH BHEIIHErO OUepTaHHs
JIUTBIX JIeTaJIEeH.

OCHOBHBIC PEKOMEHJAUMH 110  00ECHEUEHHIO TEXHOJIOTHUHOCTH BHYTPEHHHX [HONOCTEH 1
OTBEPCTHH B OTJIHUBKAX.

Bb100p TOMMIMHBI CTEHOK OTIIHBOK.

OcHOBHBIE PEKOMEHNAIMM [0 BBINOJIHEHHIO CONPHKEHHH  CTEHOK, YIJIOB H MEPEexX010B
JIMTBIX JeTanei.

Kakum  ofpasom  onpenensior — npaBuiIbHOCTE  BBIGOpa  GIIH3KO PacIoioKeHHbIX
ceyeHUH OTIMBKU? TTOSICHUT KOHKPETHBIMM TIPUMEPAMH.

Ob6ocHoBaHKe BbIOOpA ¢110c00a U3rOTOBICHUS OTIUBKH.

Pexomennaiu 110 BbIGOpY MONOKEHUsS! OTIHBKA B (hOpME IIPH 3aIHBKE.

PexoMeHnauuu 1o BeiGopy MoJIoiKeHHs pasbema (GopMBL.

OcHoBHbIE PEKOMEH/IALMH TI0 OIpPEIENCHHIO KOINYECTBA i IPAHHUIL crepxkHei. Onpenenenue
pa3MepoB 3HaKOBBIX yacTel ctepuueit mo FOCT 3212-82.

[paBuiia BBIIOJIHEHHS YEPTEXKa JCTAIN ¢ deMeHTaMu JIuTeitHoil TexHonorun (TOCT 3.1125-
88).
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Onpeznenenue NpUITyCKOB Ha MeXaHHUECKYIO 00paboTKy auThix aeraneil (FTOCT 26645-853).

[Ipasuna Beimonnenus GpopmoBounbix ykioHos (I'OCT 3212-82).

3HAKOBBIE YACTH MOJIENIel U CTEPIKHEBBIX SIIHKOB.

JlutHukoBo - nuraromme cucremel (JIIIC), HasHaueHwe H OCHOBHBIE HIIEMEHTHI.

Bribop mecta noasoaa meranna u konetpykunu JITC. Kinaceuduxanus JITIC.

Metoauxu pacuera JIIIC.

[IpaBuna pacnonoxenus npuObLIeH HA OTINBKAX.

Krnaceupuxanus npudsliei.

[Tosenuenune sddexTuBHOCTH paboThl NpUOHLICIE.

3akpbIThie npubbun. B Gopme npu npuMeHeHUN 3aKphITLIX TPUOBLICH HEOOX0AUMO AeaTh OT
HUX rasoBelf KaHanm. K kakum jgedextam MOXKET MNPHBECTH HEBBIIOJIHEHHE 3TOTO
TpeboBanus?

OborpeBaemple NpHOBLIH.

Jlerkoorzensembie npuOBLIH.

[Tpn6butn, paboTaromnine 1Mo ra3oBbIM JIaBICHHEM.,

Mertoauku pacyera npuobIne.

XononunbHukH. HazHauenue, BUIbL.

Knaccuduxarms v BIGOP ONOK.

Pacuer 3arpy3ku onox.

Bonpocel ona nposedenus sxzamena (6-1i cemecmp)

OcHogHble (hakTOpBI MPH BEIOOpPE MpoLecca JIUTHS.

Krtaccuduxariust nporpecCuBHBIX METOJIOB JTHThS.

JIntbe B 060104uKOBBIE (popMBL. CymHOCTL MeToAa. O61aCTh NPHMEHEHHS.

[IpenmymecTBa U HELOCTATKYU IpOLECCa JIUThSI B 000JI04YKOBbIE (DOPMBI.

Marepuanel, npuMeHsieMble IPU JTUTHE B 000J0YKOBBIC (JOPMBI: KBapLEBbIC [ECKH W CMOJIBI,
N00aBKH, YBIQKHHTEIH.

Cnoco0s! nakupoBaHus.

[Tpouecc nu3rotoBneHus (popM U CTEPIKHEH MPHU JIHThE B 060I0UKOBBIE (DOPMBI.

Krnaceudukaus MaiinH s H3roToBieHus: 00010UKOBLIX 1101y(hopM.

bynkepuslii cioco0. Pamounslil crioco®. [leckonyBHblii criocod.

LleHTpoOeKHBIA clIOCOO H3rOTOBJICHHUS CTEPIKHEH.

CxiienBanue noay(opm IpH JHUThe B 000104YKOBBIE (DOPMBbI.

TpeGoBanust K MOJIEILHON OCHACTKE, MaTepHalbl IIPU JIHThE B 000104KOBLIE (DOPMBI.

JIutee no BuiUIaBIsieMbIM MoiessiM. OCHOBHBIE CBEICHUS O IIPOLECCe.

CxeMa TEXHOJIOTHYECKOro MpoLecca M3rOTOBJICHHUSI OTJMBOK IPH JIUTHE MO BBIILIABIAEMbIM
MOJIEJISM.

HPGHM)/I_U.ECTBZI H HENOCTATKH. Ob6nacrtb NPHMCHCHMS JIMTHS 110 BBITIABIACMbBIM MO ICIIAM.

H3rorosieHne MoJeNH, npecc-QpopMbl IPH JIUTHE 110 BHIILIABISEMbIM MOEISAM.

M3roToBneHne MOJEIbHBIX OJOKOB, MOJENIBHBIE COCTaBbI NPH JHUTHE I0 BBIIABISEMbIM
MO/JIEJISIM.

W3zroroBienue 000/109KOBOI (opMbl, TpeboBaHHs, MaTepuasbl: OFHEYHNOpPHBbIE MaTepHallbl,
CBSI3YIOLIHE.

Y nanenue mozensHoro cocrasa. opmoBka 000J104€K, MPOKATUBAHHE, 3ATUBKA.

Jlutke no razupurupyemsivM Mozensm. CyHocTs npouecca. O6nacTb NpUMEHEHHS.

100.ITpenMy1ecTBa ¥ HEAOCTATKY JIUThS 110 Tasu(PUUHPYEMBIM MOJIEIISM.

101.Cxema TEXHOIOTHYECKOr0 Mpoliecca JUThs N0 rasu(pUIHPYEMbIM MOICIISAM.

102.Marepuan mojienei, cBoicTa, TpeboBaHmsl.

103.TexHonoruyeckuii nporecc M3roToRieHUst razuduuupyembix mojesei. CrocoObl: BaHHBIIL.

ABTOKJIABHBIN, BHEIIHUI TEMJIOBOH yaap, BHYTPEHHHI TerioBoi yaap, TBY.

104.CHopxa Mo/ieneid, moAroToBKa K (opMoBKe.



105.U3rotoBnenue (opMbl, MaTepuabl.

106.3amuBKa, BEIOMBKA, OYMCTKA OTIMBOK. Perexepaltist OTpaboTaHHBIX MaTEPUAIOB.
107.1enTpobenxnoe muthe. CylHOCTL H 0COOEHHOCTH Coco0a.
108.IIpenmymecTBa 1 Henocrartku. O61acTh IPUMEHEHHS! IEHTPOOEIKHOTO JIUThS.
109.Texunonornueckuii nporecc HEHTPOOEIKHOTO JTHTHSI.

110.Hanecenune noxpeituit, pyrepoBka GOpMbI IPH LEHTPOOEIKHOM JTUThE.
111.JIutee TpyO. JIuThe OH-MeTaIHYecKuX u3aenuil. PasnoBuanoctu crnocoda
112.1lenTpobeskHoe uThe (PaCOHHBIX H3JCIHH.

113.Ientpobexubie MaiiHbl. LleHTpoOeIKHO-TITAHETAPHOE JIHTHE.

114.JIuthe B KOKUJIb. CYIIHOCTH U OCOOGHHOCTH CIToco0a.

115.ITpenmyimectsa u nepocrarku, O61acTh IPUMEHEHHUS JIMThsl B KOKHJIb.

116. Texnomoruyeckuit NporLece JTUThst B KOUKIIb.

117 . Knaccudukanus kokuneit. Marepuabl, KOHCTPYKIHS, OXJIaxkKIEHHE.
118.06/1u110BaHHBIE U @aHOUPOBAHHBIC KOKHIIH.

119.KoxuibHbIe MallIHHbL.

120.JIutee nox pasnenuem. CymHocts Metoaa. O6macTs MpUMEHEHHS.
121.1lpeumytiecTBa U HEJOCTATKH JTUThS MO JABICHUEM.

122.CxeMa TEXHOJIOTHYECKOTr0 Mpoliecca JUThs MO IaBICHHEM.
123.ITpecc-hopMbl, MaTepranbl i KOHCTPYKIMS. OXJIaKACHUE U BEHTHIISLMS, CMa3Ka.
124 . MaiiHb! TUThsI 110 JaBJICHHEM.

125.0co00b1e cr1iocoOb! MTUTHS 101 JIABIICHHEM.

5.3. CamocrosiTe/ibHast padoTa 00y4AI0IEr0Cs.
Pasznen 1. Benenue. Teopus nureitnoit Gpopmbl
1. Bo3sHMKHOBEHHE W PA3BUTHE TEXHOIOTHH MOJIyYEHHs OTIMBOK
2. CxeMbl TEXHOJOTHYECKHX IIPOLIECCOB MOTYUEeHUs OTIMBOK
Paznen 4. [IporpeccuBHas TeXHOIOIHs H3TOTOBJICHHS JIMTEHHEIX (opM H cTepikHel
®opmoBouHBIE H cTepkHeBbIe cmecH. Haznayenue. CriocoObl yIIpouHeHHs
Pyunas ¢opmoBka B onokax. [lousennas ¢popmoBka
Maruuunas (popMoBka
[TonyueHue OTIMBOK 1O rasuPpUIHPYEMbIM MOIEIISIM
CrniocoObl (POPMOBKH Ha aBTOMaTHYECKUX JIMHHAX
TBXHOHOFHHGCKHC NPOIECCHI U3TOTOBIICHHA CTGP}I{HCI"i
Onepaiuy, BBIOIHSAEMbIE TPH COOPKE, 3AJIMBKE U OXJIAXKICHHH (popMm
Texnonorus 3anmuBku popm. OXaKAEHHE OTIHBOK
Cniocobnt BEIOHBKH (GOpM H cTepiKHEH
0. O6ecneuenue kauyecTBa OTIUBOK. KOHTPO/Ib TEXHONIOTHYECKOIO MPOLECCa H3rOTOBICHHS
OTJIMBOK
11. TexHoIOrHst XyJ0KECTBEHHOTO TUThA
12.  Koutposnb kauecTBa (OPMOBOUHBIX M CTEPIKHEBBIX cMecel. BeiGop cmeceit
13.  JledeKTHl B OTJIMBKAX: HECOOTBETCTBHUE 110 FEOMETPHH, HECILUIOIIHOCTH B TEJIE OTJIMBKH
14. KauecTBO JUTHIX ITOBEPXHOCTEH
15. MounenbHo-1uTeiHAs OCHACTKA
16. Marepuans! Vs H3rOTOBACHHUS MOAEALHOIO KoMiuiekTa KoHerpyuposanue Mo iesei
17. Knaccudukanus u nokasareay TOYHOCTH OTIHBOK
18. KoHcTpyupoBaHue JUTOH ACTaIH, OT/IHBAaeMOl B necyaHble (JOpMbI
19. PaspaboTka T€XHOJIOTHYECKOro Npolecca H3roTOBICHUS OTIMBOK
20. TTonyuenue OTIMBOK, TpeOyeMBbIX pazMepoB U (hopm
21. Koncrpyupopanue crepiHei
22. Knaccudukauus npudbuieit
23. KoncrpyupoBanue u pacyer npuOsuieii
24. JIuTHHKOBBIE CHCTEMBI U TpeOOBAHUS, MPEIbIBISEMbIE K HUM

=0 PNAY B W~



25.  Tunsel TUTHUKOBBIX cHCTeM. VIHKEHEPHbIE METO/TbI pacyueTa TUTHHKOBBIX CHCTEM

26.  XOIOJUIBHUKH JUIS CTATHHBIX U UYTYHHBIX OT/IHBOK

27. Omnpenenenue rabapuToB ONMOK U pacyeT KperueHus Gopm

28.  Odopmiienue u nopsaok pazpaboTKH TEXHOJIOTHYECKOIo npoliecca

29.  OcoOeHHOCTH [OJIYYEHHS! OTJIMBOK U3 PAa3HbIX CILIABOB B [ECUAHO-IVIMHUCTBIX (POPMax

30. TexHosorus ¥ OCHOBHBIC NPHHIHIIBI CIIEIHAIBHBIX CIIOCODOB JIUTh

31. CAITIP B nuTeifHOM MPOM3BOJICTRE

Paznen 11. JIpyrue cretnaabHble METOABI JTIUThS

1. IlepcnexTuBEl AanbHEHIIEro paciIMpEeHus NMPHMEHEHHs CHEIHaJbHBIX BHIOB JTUThS IIPHU
[POU3BOJICTBE OTIMBOK, KaK METOJ0B C MEHBUICH Marepuaio- M IHEeProeMKOCTBIO.
MEHBIIHMH TPYA03aTpaTaMi, NO3BOISIOIMMH CYLIECTBEHHO YIYUYLIUTh YCIOBUS TPYIa
M YMEHBIUHUTB BPEHOE BO3JCHCTBHE HA OKPYIKAIOLLYIO CPeay

HenpepsiBHoe 1HTHE.

[losnynenpepbiBHOE IUTHE

DIIEKTPOLUTAKOBOE JTHTHE.

BakyymHuas popmoBka.

MaruuTHast GopMOBKA.

Jlutbe ¢ KpucTaM3anuei Mo 1aBjiecHHEM.

KoMmno3uuuoHHoe IMThe U APYTUe NPOrpecCuBHbIE CIOCOOLI IUThSL.

© N LB

Camocmosimenvnasn paboma noo pykoeoocmeom npenooasamelis

Pasznen 1. Beenenue. Teopus nuteitnoit hopmbi

1.2 CunioBBIe B3aUMOICHCTBHS OTIMBKH ¢ (DOpMOit

Buapr u stanel B3aumojeiicrsus. Heobxomumas npouHocTh (POpPMBI Ui PasiMYHBIX JTaroB
nosiydeHust OT/MBKH. M3MeHeHust npouHocTH (opMbl B rpolecce B3auMOJICHCTBUS €€ ¢ OTJIMBKOIA.
Pazynpounenue Gpopmsl U 1e(eKThl OTIUBKH.

1.4 ["a3oBbIe nmpoliecchl B JIMTeHHONH (opme

OOpazoBanue razoB B (opmMe © MX NPOHHKHOBeHHE B MeTaul. llopucTocTs,
ra3onpoOHHIIAEMOCTh, Ta30TBOPHOCTh. McTounnku raszos. HanpasneHHbldf raszoBblii 1NOTOK B
Hera30TBOPHOH ¥ ra30TBOPHO# (hopMax U ero peryjaupoBaHue.

Paznien 2. CoBpemennbie (POPMOBOYHBIC MATEPHATIBI H CMECH

2.1 CoBpementble (OPMOBOYHBIE MATEPHAD]

OcHoBHBIE TpeOOBaHHUS, MPeIbsBIseMble K (OPMOBOUHBIM MaTepraiaMm. POPMOBOUHBIEC TTECKH
M TJOMHBL, K1acCHBUKAlUg U MapKHPOBKA, XMMHYECKas M IPaHyJIOMETPHYECKasi XapaKTEePUCTUKH.
CoBpeMeHHbIC CHHTETHYECKUE CBSI3YIOIIME MaTepHalibl, KiaccH(uKauus cBs3ylomux. MexaHusm
YIIPOYHSIOMIETO JICHCTBHS Pa3IMYHBIX CBSA3YIOLIHX.

2.3. CoBpeMeHHbIe XHMHYECKH-TBEPICIONINE (DOPMOBOUHBIE U CTEPIKHEBBIE CMECH

XuMu4ecKu-TBepAcolIne GopMOBOUHbIE H cTepKkHEBbIe cMecH. Kitaccudukarus cmecei s

pa3MYHBIX KJIACCOB M CIOCOOOB M3roTOBiIeHMs crepiuHei. CTepiKHEBble CMECH Ha OpPraHMYeCKHX
CBSI3YIOIMX M CHHTETUYECKHX cMoslaX. CTepiKHeBbIe CMECH HA HEOPraHMYECKHUX CBA3YIOUIHX.

Pazmen 3. OcoOEHHOCTH TNPOEKTUPOBAHUS TEXHOJIOIHYECKMX [IPOLECCOB H3rOTOBIEHHS
OTJIMBOK, TUTEHHBIX (POPM H CTEPIKHEH

3.2. Pacder # KOHCTPYHPOBAHHE JIUTHHKOBO-ITHTAIOIUX CHCTEM

Hasznauenue NUTHUKOBOM CcHCTeMBl. Tpe0oBaHHS K JIMTHUKOBBIM CHCTEMaM. DJIEMEHTbI
JUTHUKOBOH cHcTeMbl. THIBI NTHTHUKOBBIX cHcTeM. OCHOBHBIE NPUHIMIIBL MMOJBOJA MeTalla B
dopmy. 3ajepkaHue MUTaKa 1 HEMETAUTHYECKUX BKIIOYCHHMI B JIHTHHKOBOH cucTema. Beimop, ero
HazHauyeHne M BLIOOp MecTa yCTaHOBKH. MeToJbl pacuera JUTHUKOBBIX CHCTEM JUIS PA3MHYHBIX
OTJIHBOK ¥ PA3TMYHBIX BHIOB IIPOU3BOJICTBRA.

3.3. KonctpyupoBanue npHObLIeH UIsl OTIIMBOK M METOJHKA HX pacuera

[lutanue oTIMBOK. Ycaaka mertauia. HanpaBieHHoe M OJHOBPEMEHHOE 3aTBEp/eBaHHE.
[IpuObLIH, X Ha3HAYEHUE, BUJBI U PACIOIOKEHHUE HAa OTJIMBKaX. YiyuiieHnue paboTbl npHObLIEH.
Tennousonsuus u odorpes npudbuei. MeToauKu pacyera.



3.4. XonoaunsHAKH H METO/HKA HX pacueTa

XonoxunbHuku. VX nasuavenue u suabl. Metommka pacuera.

3.5. OCHOBBI IPOCKTHPOBAHUSA OTIIHBOK

PazpaboTka nuTEHHON TEXHOJIOrMH M COCTABIEHHE TEXHHUYECKOI NOKYMECHTAIlMM Ha ee.
OcHoBHBIE TIpaBHia BIOOpA MONOKEHHS OTIHBKH B (opme M panHOHAIBHOrO pazbeMa MOJEIH,
(opmer u crepikueit. Buapl passema. Onpenenenue [IPHITYCKOB Ha MEXaHWYecKylo 00paboTky u
yeanky. KomuerpyktusHble u  (opMOBOUHBIC yKiIOHBL [anrenu. J[omyckH. Bruibop cnocoba
W3TOTOBIEHHS OTJIMBKH, 000PYI0BaHUS, OCHACTKH H MHCTPYMEHTA.

Pasnen 4. [IporpeccuBHas TeXHONOTHSI M3TOTOBIEHHS Pa30BBIX (OPM U cTepiKHeH

4.1. Cioco6bl M3roToBICHNUS POPM U3 NMECUAHO-TITHHUCTBIX CMeceii

Pyunas QopmoBka B Onokax: ¢ HOAPe3Koil, ¢ OTheMHBIMH 4acTsIMU, C (hAILIIMBOM OMOKOH, ¢
HEPEKUIHBIM OOIBAHOM H Jp.

Paznen 5. CrnenmanbHeie BHIBI INThS, UX TEXHOJOTHYECKHE OCOGEHHOCTH H BO3MOIKHOCTH.

5.2. llepcrekTuBBI lanbHeiiIero paclupenns NPHUMEHECHHS CHENUATBHBIX BUIOB JTHTbS [pH
NIPOM3BOJCTBE OTIMBOK, KaK METOAOB C MeHbIIEH MaTepuano- M 3HEProeMKOCTBIO, MEHBIIMMH
Tpyao3aTpaTaMu, MO3BOJIAIONMMY CYIIECCTBEHHO YIYYIIHTh YCIOBHS TPYJAa M YMEHBIIUTH BPEIHOE
BO3JICHCTBHE HA OKPYIKAIOILYIO CPEy

Paznen 6. Cymnocts cnioco6a uthst B 06071049K0BbIe (POPMBL. €10 TIPEHMYILECTBA, HEI0CTATKH
1 001acTh npumeHeHus. OCHOBHBIE OTepalyHy.

6.2. Cmecu it 000MOYKOBEIX (POPM, METOABI MX H3TOTOBIEHHsS. MeTO/bl M3rOTOBICHMUS
000JI04KOBBIX (JOPM M CTepiKHEil. MexaHusalus 0 aBTOMATH3ALUS JTHTBI B 060JI0UKOBBIE (popmbl.
Texuuka Ge3onacHOCTH U HKOIOTHUECKHE TPOGIEMBI IIPH JIHTHE B 000JI0UKOBbIE (hopmbi

Pazpen 7. CymmHocTs MeTO/@ JUTBA 0 MOJCIAM, YAAISEMBIM U3 HEPasbEMHBIX (hopM.
Beliasisiemsie, Bekuraemble, rasuduuupyemMbie, pacTBOPUMBIE MOJIEIH.

7.2. TpeboBanus, npeabsBiseMble K MOACIBHBIM cocTaBam. IIpecc-popMbI Ui U3FOTOBICHHUS
Mozeniet. OGIMIOBOYHbIE H HAIOIHHUTEIbHbIE (JOPMOBOUHBIE COCTABDL. Knaccnduxanus popm.

Paszien 8. CymnocTs KOKHIIBHOTO JIUTBS, TEXHOJOIHYECKHE H SKOHOMHYECKHE NPEeUMYIIECTRa,
HEJ0CTaTKU METO/Ia U 00J1aCTh €ro NpuMeHeHH Sl

8.2. Knaccudukauus, THIBI ¥ KOHCTPYKILMS KOKWIICH. DIeMEHTHI KoHcTpykuuu 1no I'OCT,
Temnosoii pexumM paGoThl KOKMISL B €rO peryIHpoBaHHE. 3alUTHBIE MOKPBITHS JUT KOKHIIEH.
Metojel  60ps0BI ¢ 0TOENIOM YYryHHBIX OTAMBOK. MeEXaHM3alMsi H aBTOMATH3ALNS KOKHIBHOIO
nuThs. Texnuka 0e301acHOCTH IPH KOKHIILHOM JIHTEE.

Paszpen 9. Cymmocts crnocoGa MuThs MO JAQBJIEHHEM. €r0 NPEHMYIIECTBA, HEA0CTATKH H
00J1aCTh TPUMEHEHUS.

9.2. KOHCTPYKTHBHBIE CXEMbl MHEBMATHYCCKHX M MOPIIHEBBIX MAUIMH JUI JIHTHS [0
JaBJICHHEM, MX BBIOOp. ABTOMATH3alMsl JIMThs 1OA aaBienueM. Kowcrpykims npeccdopm u ux
aJieMeHThl. TexHuka 6€301nacHOCTH MPH JIMThE MO/ JIaBIeHUeM

Pazgen 10. CymHocTs M PasHOBHAHOCTH LEHTPOOEKHOTO C10coba THThA. OCHOBHbIE
OTICpaIlHH, IPEUMYIIECTBA, HEJAOCTATKH, 00/1aCTh TPUMEHEHHSI.

10.2. TexHosorust 1eHTPOOSKHOrO MHTHS. MeToABl (yTEPOBKH METALTHYECKHX bopm,
OXnmaXieHue (OpM, JO3MPOBAHME JKHIKOrO MeTamia.  BO3MOMNKHOCTL MONYYEHHS OT/IHBOK.
Knaccndukanus auTelHbIX LEHTPOOEKHBIX MaluH. MexaHH3auus U aBTOMATH3AIHS nporecca.
Mepel 1o oxpase TpyjAa aBTOMATH3alMs Mpolecca. Mepsl 10 OXpaHe TpyJa ABTOMATH3ELUS
rnpouecca IpHu UEHTPOOEKHOM JIMTHE.

Paspen 11. Jlpyrue crienuanbHble METOBI JTHTHS

11.1. Jlutbe noa Hu3kuM JapieHueM. JIntbe ¢ mpoTuBoaaBneHueM. JIUThe BHIKHMAHHEM,

11.2. HenpepsiBHOE NHTHE.

11.3. DiiekTponuiakoBoe JHThe.

11.4. KoMIIO3MIIHOHHOE JIUTBE U APYTHE NPOTPECCHBHbIE CIIOCOOBI JIUThSL.



®ona  oueHouHblX  MarepuanoB  (POM) s OpoBeieHHS — ATTECTALMH YPOBHS
chOPMHPOBAHHOCTH KOMIETEHIHMI OOYYaIOWKXCs [0 AMCHHUIUIMHE O(QOPMISETCS  OTHETbHBIM
JIOKYMEHTOM.

6. YYUEBHO-METOAUYECKOE U UH®POPMALUMOHHOE OBECIHIEYEHUE
JUCIHTHTIJIMHbI
6.1. KuuroobecneueHHOCTD

KHUTI'OOBECTTEYHEHHOCTL
['on

Hanmerosanune siuTepaTypsbl: aBTop, Ha3BaHue, BI H3AAHUS, H3AATELCTBO i
paryp P . W3NAHNS Hanuuue B snekTpoHHoI
6ubnuorexe Bal'V

OcHoBHas nuTeparypa

Hexpacos I'.b. OcHOBBI TeXHOJIOrHH JHTEHHOro NMpousBojcTea. | 2013 http://www.iprbookshop.ru/3552 |

[InaBka, 3anuBka MeTaya, KOKHIBHOE JHThE [DJIEKTPOHHbIMH !

pecype]: yuebnoe nocobue/ Hekpacos I'.b., Omapuenko U.B.—
DJIEKTPOH. TEKCTOBBIE JaHHble.— Munck: Brimifimas mxona,
2013.—224 c.

Mapykosuu  E.M.  Jlureiinbie cruaBel u  Texmojoruu | 2012 | http//www.iprbookshop.ru/2946 |
9

[DnexTponnbiit pecypc]/ Mapykosuu E.U., Kapnenko M.U.—
DJIeKTPOH. TEKCTOBBIE JaHHble.— MuHck: Benopycckas nHayka,
2012.—443 c.

Y4eOHO-TeXHONOTHYECKUIT MPAKTUKYM mo  JmreifHomy | 2012 | hitp://www.iprbookshop.ru/3158 |

NPOU3BOACTBY [DneKTpoHHBINH pecypce]: yuebuoe nocodue/ [0.d. 1

ADakyMOB [H Jp.].— DIJEKTPOH. TEKCTOBbIE JaHHble,— M.:
MocKOBCKHH  roCyIapCTBEHHBIl TeXHHYECKHH YHHBEPCUTET
umenn H.D. baymana, 2012.— 76 c.

JlonoauurtelbHas inTepaTypa

Yepubiios  E.A. JluteliHple  TEXHOJOTHH. OcnoBer | 2011 |
MPOEKTHPOBAHHUS B NPUMEpPAX U 3aj1avyax [DaeKTpoHHEBIA pecypc]: http://znanium.com/catalog.php? |
yuebHoe mnocobue/ YepHpimioB E.A.— DIEKTPOH. TEKCTOBbLIE bookinfo=210136 ;
nanuble — M.: Mamunoctpoenue, 2011.— 288 c. '
Teopuss u TexHomorust nuTEHHOro mpomssoxcrsa. B 2 u. Y. 2. | 2011 | http:/znanium.com/catalog.php? |

Texnon. u3roros. oTnHBOK B pa3os. ¢opmax: Yueb. / JL.M.Kykyii bookinfo=211699

n jp. - M.: UHOPA-M; Mu.: Hog. 3nanue, 2011 - 406 c.

6.2. llepuoanyeckne n3aanus
Kypnane! «Bornpoce! marepuanoseieHus», «MarepuanoBe/icHUE.

6.3. UnTepuer-pecypcnl
www.materialscience.ru,

hitp://xn--80aagiceszezsw.xn--plai/

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIJIUHBI

,HIISI peaiu3ainun JIAHHOM JAMCLMIIIMHBI UMEIOTCS CIielHaAlbHEIE NOMEUICHHA 151 [TPOBEEHWSA
3aHITUH JIEKIMOHHOTO THMA, 3aHATHH HNPaKTHYECKOTO THIIA, TPYIIIOBLIX W HHIMBHAYaJIbHBIX
KOHC}’J’[LTBL{HQ. TEKYLIEro KOHTPOJA H I'IpOMB)K)/'TOLlHOI‘:l ATTCCTAllMH, a TakiKe I[IOMELLEeHHSa 113




camocTosTebHOH  paboTel.  [Tpaktuyeckue padoThl MPOBOASTCS B CHEHHAIH3HPOBAHHBIX
Ay IMTOPHSX.

Jlexunonunsle ayuropun o6opynoanbl mpoekropamu. Hoytoyk.

[lepeuenp HCMOB3YEMOro JIMLEH3UHOHHOIO IIPOIPAMMHOIO OOECIICUEHHS: MaTeMaTHIYeCKHe
nakerel Mathcad 14, MATLAB R14, . CAD/CAM/CAE-cucrema Pro/ENGINEER Wildfire 4
(Brmiouas Pro/MECHANICA), KOMIIAC 3D v.12; u nporpammuoe obecrieueHne co cBoOOHbIME
manensusimu: GIMP, Gthumb, ufraw, Imagel, Inkspace, Dia, Sribus, Maxima, SAGE, galculate,
Scilab, Axiom, GNU Octave, SDDS, GNU R, gnuplot, OpenDX, Elmer, Calculix, Impact,
WARP3D, Code_Aster, OpenFOAM, OpenCalphad, QCad, BRL CAD. gCAD3D, FreeCAD.
OpenSCAD, T- FLEX CAD, Eclipse, MS Visual Studio Express, Free Pascal Compiler.
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