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1. TIEPEYEHb TEM JUIS IOAIOTOBKM K KAHIUIATCKOMY DK3AMEHY

TeopeTHuecKne OCHOBBI JINTEHHOTO IIPOH3BOZCTEA

TexHOTOrHYeCKHe OCHOBBI JINTEHHOrO IMTPOU3BO/ICTEA

TexXHOJIOTUs [IPOU3BOICTBA OTJIMBOK

OGopynoBaHHe JIMTEHHLIX 1EXOB

MexanH3aus § aBTOMATH3ALHS TMTCHHOTO MPOH3BOACTEA

Texunuka  0€30MACHOCTH,  YIydIICHHE CAHHTAPHO-THIMEHHYECKHX ycrnosui.  OxpaHa
OKpYIKaloLeH cpeibl

2. BOITPOCKI L1 [TOATOTOBKU K CAYE KAHJIUJIATCKOI'O 9K3AMEHA
C YYETOM OTPACJIM HAVKH

1. TeopernuecKue 0OCHOBbI JHTeIlHOro Npou3BoOACTBA

JTuTeiiHOe MPOU3BO/CTBO Kak HayKa O Tpoleccax MOJyHCHIs METaTHYECKHX pacIlulaBOB H
OTNHBOK. JlWTeiiHOe MPOM3BOACTBO — OCHOBHAd 3aroTOBUTE/bHAs 0a3a COBPEMEHHOIO
MAIIMHOCTPOCHHA. POJIb COBETCKHX YHYEHBIX B PasBUTHH TeOpHH M TEXHOJOTHH JHTEHHOro
POM3BOJACTBA.  TEXHHKO-2KOHOMIIECKHE [oKazarend  TPOM3BOJACTBA  JIHTBIX H3JIeNUI.
CoBpeMEHHOE COCTOSHIE U OCHOBHBIC TCH/ICHIIHH pa3BUTHS JTUTEHHOrO MPOU3BO/CTBA B Poccuu 1
3apyOeKHBIX CTPaHaX.

1. 1. Teopemuueckue 0CHOBbL NPOYECCOB NIABKU

CrofcTBa META/UIOB U CIUIABOB B TBEPIOM M JKHJIKOM COCTOSIHHH, OMPEC/IAIOLIHE yCIIOBHS
niaskn  (IJIOTHOCTB, TEMIeparypa TIIABICHHs, NaBJIeHHE napa, BAKOCTH u ap.) Crpykrypa
METANITMUECKHX  paciuiaBoB.  TepMOJMHAMHYCCKHE 0cOOEHHOCTH  TPOLECCOB  IIJTABJIEHHS.
MeTaioxuMutdeckie  CBOMCTBA  1eMeHToB. OCHOBHBIC — TE€PMOJIMHAMHHECKHC KOHCTAHTEL.
Tepmojuuamuueckue — (QyHKIMH B - pacderax MeTaLTypruueckux — npoueccos.  Kuneruka
reTeporeHHBIX METaJLUTPrHUeCKHX PeaKiui.

BiaumoIelicTBHE METAIIOB M CIUIaBOB C rasami. l'a3oHachlleHHE M rasoBblJIe/ICHHE.
Biusinpe Temrepatypbl U jaasienus. CHeTeMbl META/LI—BOIOPOM, MeTaI—KHCIOPOA, MeTalll—
BOJISIHOM map. A30T B JKH/IKOM JKeJlese.

B3auMoelicTBHE METAJNIMYECKHX pPaCIlIaBoB € (yTepOBKOH NIABHIBHBIX M Pas/|aTO4HbIX
meueil, ¢ MarepHaJaMM  [UIABMIIBHBIX — THIUIEH. 3amyTa METAUIMYECKHMX pacmjaBoB  OT
B3AMMOJIEiicTBIA ¢ BO3MyuWIHON cpejoili. Iliaska B 3aIMTHOM WM MHEpTHOH armocdepe,
BaKyyMmHasi IUiaBka. [IpMMEHEHHE IUTaKOB, (mocoB, 3AIMUTHBIX ITOKPOBOB. BsaumoeiicTBIE
META/UIHYECKHX M LLIAKOBBIX pacmyiaBoB. OCHOBbI TEOPHH IUIAKOBBIX PACIIABOB. CroiicTBa
xuaknx uvtakos. Jlucconmanys. CBoicTBa KOHACHCHPOBAHHbIX daz. TemneparypHas (yHKUHSA
[IPOYHOCTH COEJMHCHHHA. OcoBeHHOCTH JHCCOlMaly OKCHoB. [IpOYHOCTL OKCHAOB. YTJIEpOL,
KPEeMHHI1, Maprasell, cepa u docop B kKoM Kenese. Teriopbie U (hU3UKO-XHUMHYECKHE OCHOBBI

[UIABKH YyTryHa B Pa3sMYHbIX [JIABHIILHBIX arperarax. [TyTH U MeTO/BI HHTEHCH(HKALNH TIpoLEcca
IJTaBKH YyT'yHa.

PadurrpoBaHue pacIliaBoB OT PAaCTBOPCHHbIX npumecei u rasos. CriocoOsl Jerasaiuu 1
packucieHust. PUILTPOBAHUE PACILIABOB. Moauduimposanue 1-ro u 2-ro poja. TepmoBpeMeHHOs
o6paboTka pacrniasa. JKOJIOTHYECKHE rpoGeMbl TIpH IUIaBKe W 00paboTke pacriasa B HKHIKOM
COCTOSIHHH U 3aJIMBKC.




1.2. Teopus ghopmuposanus onmiueku

[lousithe © KayecTBe OTJIMBKH. OCHORHEIE 3aKOHOMEPHOCTH (OPMHPOBAHHS CBOHCTB
ormuekn. TemnooOMen Mekay omiuBKoi M (opmoil. Tensiopsle CBOHCTBA JMTEHHBIX CIIABOB H
maTepuaia GopMm M crepiHed. MaremMarHdeckue MOJIEIH TEIIOBOrO B3aHMOJICHCTBUS OTJIMBKH H
dopmbl. Pacuer s3aTBepieBaHMS W OXJAKICHHS JIMTEHHBIX CIUIABOB B (hopme. Biusnue
KOH(UIypalMK OTJIMBOK H TEXHOIOTMYECKHX (PAKTOPOB JIHThA HA KHHETHKY 3aTBEP/CBAHMA H
OXJIKICHHS OTJIMBOK. YTpaBlIeHHe TeIIOBbIME IpoleccaMu. MoaenupoBaHue TEMIOBbIX
nporeccoB Ha DBM B 1e1ax 0TpabOTKH TEXHOJIOTHH.

THIPABIMYECKUE [IPOLECCHl NPH 3armojiHeHHd (QopMel. OCHOBHBIE 3aKOHEI IHMIPABIHKH.
MeTa/iHyeckie pacruiaBbl Kak skuakoctd. Croco0bl 3amoNHeHus THTEHHBIX HOpM Hasnauenue
JITHHKOBBIX CHCTEM, HX KOHCTPYKILMH, TIPOLIECChI, IPOMCXO/IAIIHE B THTHUKOBBIX cucTeMax. THITbI

JTHTHHKOBBIX cHcTeM. [IpOEKTHpOBAHME W pacveT JIMTHHUKOBBIX CHCTEM. YTPABJICHHE MPOLECCOM
3a1oHeHUst HopM.

}KP[,IIKOTEK)/‘{E:CTL CIIJIABOB, BIMSHHE METAJIYPrHYECKHX W TEXHOJIOTHYCCKHX (I)aKTOpOB Ha
KHJIKOTEKYYCCTh JIMTEUHBIX CIJIaBOB H Ka4YE€CTBO OTJIHBOK.

DUINKO-XMMHYECKHE [IPOLIECChl Ha TpaHuie oTauBKH ¢ (Gopmoif. T'a30Bblil pexim HOpMEL
OKHCleHHe I[OBEPXHOCTH OTJIMBKM B raszoBoil armoc(epe GopMbl. KapbunoOpasosanue B
MOBEPXHOCTHOM CJI0€ CTAILHBIX OTJIMBOK. B3auMOJEHCTBHE OKCHJIOB HA NOBEPXHOCTH OTIHBKH €
MaTepHaioM GopMbl. BO3HUKHOBEHHE pa3jIH4HbIX BUIOB IIPHrapa. CrocoObl MMOBBILICHHS Ka4eCTBa
IOBEPXHOCTH OTJIMBOK. [loBEpXHOCTHOE JIErHPOBaHHUE.

KpucTaniusaluMoHHble polecchl. IepMonaMHaMHuKa 3apOXKICHMs M poCTa  LECHTPOB
KpUCTA/UTM3alMH. PaBHOBeCHas M HEPABHOBECHA! KPUCTAUIM3ALMSA CIUIABOB, €€ NpPHYMHBI U
[MoCNeACTBUS. DBiHsHHE CKOPOCTH OXJ@kKIeHHs Ha [polecc KpucTaumMsauuu. JIuksaius,
HeMeTa/UTHUecKue BKJIIOUGHUS, rasbl M rasoBble aedekThl B OTIMBKax. BimsHue cocrasa,
TEXHOJIOTHYECKHX M KOHCTPYKIHOHHEBIX (AKTOPOB HA DPa3BUTHE JIMKBAI[MOHHBIX IIPOLECCOB,
OCHOBHBIE METO/1bI OrpaHH4Y€HHA pa3sBHUTHS JIMKBallHOHHBIX IMpOLECCOB. Bunusiaue
META/LTYPIHYECKHX W TEXHOJIOrHYeCKHX (aKTOpoB Ha XapaKTep JTUTOH MAKpO- H MHKPOCTPYKTYPbI
OTIIHBOK. YTIpaBjieHue KpPUCTALIH3ALHOHHBIME npoLeccamu. CriocoObl yMeHBLICHHS H YCTPAHEHU
ne(eKkToB B OTIIMBKAX.

Ycamounble npouecchl. Pusnmueckas NpHpoJa ycalkH. YcalouHas MOPHCTOCTb. Biusuue
TEXHOTOTrHYeCKHX (haKTOPOB M COCTABA CILIABOB Ha POPMHMPOBAHUE YCATOUHBIX PaKOBHH. [IpuOBUIH
u ux Knaccuduramus. OcuoBbl pacdera npubbuiell. Perynamposanue palGoTel npHObUICH M
OpraHu3aius MUTAHUS OTJIMBOK. TpexmepHOe MOJCIHPOBAHHE MPOLECCOB 3ATBEPACBAHHS JUIT
OLEHKH MPABHILHOCTH pa3pabOTaHHONl TEXHONOTMHM W3rOTOBNEHHS OTJMBOK. Y CaJO4HBIC
nedopManuM OTIMBOK. lopsuMe M XoloaHBIe TpeuMHbl TeopeTuveckne OCHOBBI TIpOLECCA
o0pa3oBaHMsl TPEILHH, BIHAHHME COCTABA, TEXHOJOIHYECKHX M KOHCTPYKUHOHHBIX (hakTopoB Ha
nporece (popmuposanust TpeiuH. CrocoObl MpeIoXpaHeHHs OTIHBOK OT TPELIMH. OcTtaTouHble
HanpsokeHus B OTJAMBKax. [IpHuWHBI BO3HMKHOBEHHS OCTAaTOYHBIX HanpspkeHuil.  MeTojibl
HCCITeIOBAHUS M KOJIMUYECTBEHHOMN OLEHKHM OCTATOYHBIX HANpspDKeHWH. TexHonmoruyeckue cpejacTsa
CHYIKEHHMs YPOBHA OCTATOUHBIX HAMPSDKEHHH B OTAMBKax. Penaxkcanus HampsoKeHHH. Cnoco0sl

NIPEJIOXPAHCHHS OTJIMBOK OT KOPOONeHHs. Pexumbl TepMuueckod 00paboTKu JUls CHIKCHHS
HaIpsKCHHUH.




2. TexHOJIOTHYECKHE 0CHOBBI JIHTEHHOI0 MPON3BOACTBA
2.1. Teopus u mexnoi02us Iumbsi 6 necuansle Gopmol

TpeGoBanus, TpeabsBIseMble K (OPMOBOUHBIM  MATCpHANIAM. OHU3HKO-XUMHYECKHE,
MEXAHWUECKHE H TEXHOJOrMUYECKHE CBOMCTBA (DOPMOBOUHBIX H CTEPIKHEBBIX CMECEH. MeTo/1b!
onpejenenus. Ksapuesble (OPMOBOUHBIC MECKH, HX MUHepalIorHuecKuil cocrar. Knaccubukarus
(HOPMOBOUHBIX TECKOB 10 COICPKAHMIO IIIMHBL, NPUMECAM H 3EPHOBOMY cocraBy. Metozbl
pcrbITagus. PopMOBOYHBIC TIHHbI, MAHEPAJIOTHUCCKHH COCTaB H UX CTPOCHHUE. Knaccudukarus

[IAH M METONBl HMCHBITAaHWS. BeIOOp TJIMH B 3aBUCMMOCTH OT HA3HAUCHHH CMCECH. ®dakTopHI,
ONpeeNIIOLIHE CBA3YIOULYIO CIIOCOOHOCTD TITHH.

Cassyromue MaTepuaisl. TpeOoraHusl, MPEAbABASEMbIC K HUM. Knaccudukanus CBA3YIOLIHX
maTepuaioB. OpraHHYeCKHe H HEOPraHHYECKHE CBS3YIOLIME. CunteTnueckue cMmoibl. Beibop
CBSA3YIOUMX MATEPHATOB W METOJBI MCIBITAHHH HMX CBOHCTB. [TpoTHBONPUIrapHbIE H JpPYTHe
BCIIOMOraTeIbHBIE MaTepHajibl. IIpOTHBONpUrapHble A0DaBKM B CMECh, Kpacku H HATHPKH.
CBoMcTBa M COCTABBI ITHX MAaTCPHUAJIOB.

Knaccuukarus GOPMOBOYHBIX H CTEPIKHEBBIX CMECEH. MOpMOBOUHBIE CMECH JUISl CHIPBIX H
ynpouseHHbIX (popM. POPMOBOYHBIE W CTCPXKHEBLIE CMECH C TCILIOBBIM M XHMHYECKUM
ynpounenneM. TexHosornyeckue cBoicTa CMeCeH. Kpurepuu BpiGOpa cMecel npu pa3zpaboTke
rexHomoruy. (DHIKO-XHMMHUUECKHE H TEXHOJIOTHYECKHE OCOOEHHOCTH YNpPOYHEHHS CMECeH ¢
HEOPraHWYeCKMMH H  OPraHHYeCKMMM CBA3YIOWMMH. TeopeTHueckue OCHOBBI MPOLECCOB
XOJIOJIHOTO OTBEPIC/ICHHS CMECei ¢ CHHTETHUYECKUMH cvmonamu. Teopus hOpMHPOBaHHs IPOYHOCTH
cMmecell ¢ CHHTETHUECKUMH cMoltaMu. Texnonornueckue npoueccol: SO, Cold-Gox-amini-Beteset-,
Redset-, Alhaset-,Carbophen- Per-set-nporeccel. Teopusi GpopMHpOBaHHS NPOYHOCTH cMeced ¢
JKHIKHM cTeknoM. (DH3MKO-XMMHYECKME POLECChl NPH OTBEPIKIACHAH CMeCceH C LEMEHTaMH H
docdaramu. [Tnacruunsie 1 xuakne XTC ¢ KHAKHM CTEKIOM. OU3MKO-XHUMHUYECKHE TTPUHIIATIEL
MOJTyUEeHHsl IKMIKAX CAMOTBEPICIOIIMX CMeECeH (KCC). Meroasl ucnbitanuit csoiicts XTC u
MCC. Buapt XKCC u o6nacty BX HCHONB30BaHKs. Peosornaeckue cpoiicta JKCC u XTC. Cmecu
IS M3TOTOBIEHWS (OPM C TEIUIOBOH CYIIKOH H MOBEPXHOCTHOM mojcymkoil. Texuomorns
[pUroToBIIeHHs (POPMOBOYHBIX H CTEPIKHEBBIX cMeceil. Pereneparms (OPMOBOUHBIX H CTEPIKHEBBIX
cMecell M ee PasHOBHMAHOCTH: IHPABIMYECKas, MEXaHHIEeCKas, TEPMUUECKas, TCPMOMEXaHUECKas,
[MHEBMATH4YECKas H Ap.

TpeGoBanus K MOJCIbHO-THTEHHON ocHacTke. Ee dneMeHThbl, KOHCTPYKLHS U HA3HAYEHHE.
Moyenu, CTEpIKHEBbIE SIIMKH, MOIMOIE/IbHBIC MIATHI, CTEPIKHEBbIC ILIHTEL Apaiepsl, OMOKH.
Knaccudukannst MOACIBHBIX KOMIUIEKTOB. BRIOOp MAaTepHANIOB A/l HX M3TOTOBJICHHS. PazpaboTka
TEXHOJIOTHYECKOTO MPOIecca M3rOTOBICHHs OTIMBOK. OnpeiencHHe JMHAH pasbeMa bopMbl,
KosnuuecTBa crepikHei. [lpunycku Ha ycanky ¥ MEXaHHYCCKYIO 00paboTKy, TUTEHHBIE YKIOHBL
KOHCTPYKIIMH JEPEeBSHHBIX MOJEIBHBIX KOMIIEKTOB. Kjiaccel TOYHOCTH M IPOTHOCTH. Bribop
IPEBECHBIX TOPOJ JUIS H3TOTOBJICHHS MOJIE/IBHBIX KOMIIJIEKTOB. [IpensaputensHas oOpaboTka
ApeBecHHBL. MHCTpyMeHT u  00OpY/OBAHHE, HCMOJIB3YyeMOE JUI H3TOTOBJICHHS MOJC/BHBIX
KOMIUIEKTOB. THIBl MOJEJBHBIX 3aroToBOK, crmocoObl MX coenuHenus. Otieinxka MoneneHd H
CTEPIKHEBBIX SIIMKOB. YHH(HKAIKA MOJE/bHbIX 3aroTOBOK M HOpMaiu3alia OJHOTHITHBIX
MOJIENIeil M CTEpIKHEBBIX SIIMKOB. MeTalM4ecKHe H MOJUMEPHBIE MOJCIBHBIC KOMILIEKTBI.
BigsiHue crocoba U3roToBACHH, YUCiIa CheMOB (POPMBI U CTEPKHEH Ha KOHCTPYKIMIO U MaTeprall
MOzeell M CTep)KHEBBIX SIIMKOB. TEXHOJIOrMsi M3rOTOBJICHHMs METATHYECKAX MOAC/IBHBIX
komruiekToB. Turel 3arotoBok. CriocoGer 00paboTKH.

Knaccuukanus cnoco00OB H3rOTOBJNEHUS JHTEHHBIX (OPM OCHOBHEIC NPHEMbI PY4HOH
gopmoski. DopmMOBKa B 1M0YBe, KECCOHAX M IKAKETaX. ®opMOBKa B MapHLIX ONOKax 10



HepazseMHOM 1 pazbeMHOH MozersiM. POPMOBKA B HECKOJILKHX OTIOKaX. W3roToBneHue OTIHBOK B
CTEPXKHAX., AHAIH3 ornepauuii TeXHOIOTHYECKOro Mporecca H3roToBICHHA dopm ¢ mO3MLMK UX
MeXAHM3AIMA ¥ aToMaTH3anui. Marmmnnas Gopmoska. CriocoOsl yIIOTHEHHS TATENHBIX (BopM:
TpeccoBaHHe BEpXHee, HHIKHEe; BCTPSIXMBAHME, YIUIOTHCHHE MECKOMETOM. WX cpaBHHTENBHLIH
anann3. Crocobnl ymanenus monean u3 dopmel. Bimsaue criocoba ydalleHuss Ha TOYHOCTH
oneparpii. Buasl MamuHOMA (GopmoskH. POPMOBKA B NApPHBIX OTOKAX, CTOMOHUHAA (hopMOBKa,
Gesorounas (OPMOBKA C BEPTHKAIBHOH TIJIOCKOCTBIO pasbeMa. MMnynscHas W BakKyyMHas
¢bopmoBKa.

Wsrotosnenue crepikaeit. Kiacchl CIOKHOCTH CTepKHEH, MX BIMSHHC HA BBIOOpP THIA
CTEPKHEBOH CMECH M TEXHOJIOTHIO  H3TOTOBJICHHA  CTCPIKHA. UsrotosiieHue  CTEPKHEH
TeCKOJAYBHBIM, IECKOCTPE/bHBIM ~ METOAAMH O XOJIOJHOH M HAarpeBaeMoil  OCHACTKE.
[TperMyIIECTBA yIPOUHEHHs CTEPXKHEI B OCHACTKE. WsroTosnenne cTepskHeil 1 GOpM ¢ TEMIOBOH
cymKoii. M3roTosieHne crepikHei u3 JKCC u TICC. C6opka u 3anuBKa IHTeHHbIX Qopm. Pacuer
ycunuii, JeHCTBYIOMMX Ha (opMy TIpH 3aHBKE e€ METAIIOM. JluTelinple KOBIUH. BO3MOMXKHOCTH
MEXAHM3AIMH ¥ ABTOMATH3ALHH Ollepaiiil cOOPKM M 3aIHMBKH. ABTOMAaTHYECKHC 3aJIMBOYHBIC
yerpoiictsa. JlosupoBanue Metaia. Onpee/eHue BpeMEHI OXJIDKACHHS OTIHBKH B dopme, B TOM
yHecae MO pesyibTaTaM MojenuposaHus Ha IBM. BoiOuBka # o4ucTKa JuThs. CXeMbl BLIOMBKH
omok. YianeHue cTepikHeH M3 OTIMBOK, MEXAHHYECKHE W TMIPABIHYCCKHE MCTOIBL CrocoOsl
OUMCTKH TIOBEPXHOCTH Y/AICHHs 3alHBOB. BO3MOXKHOCTH MEXaHH3alMH H ABTOMATH3ALHH
OTIeNBHBIX onepanuii. Tepmuueckas 06paboTKa OTITHBOK.

2.2, Textonozusi cCReyuanbHbIX 6UO0E JIUMbSL

Knaccudukaius, XapakTepHble 0COOCHHOCTH H 001acTh MPUMEHEHHS ClEHHAIbHbIX BHIOB
JUTBS, UX [IPEUMYIIECTBA U HEJIOCTATKH.

Koxwibnoe numbe. O6nactu mpuMencHus. OcoOeHHOCTH (OPMHPOBAHHS CTPYKTYPhI H
CBOICTB OTJIMBOK NPH JIMThE B KOKHJb HEPHBIX W IBETHBIX CIIaBOB. OCOOCHHOCTH NOATOTOBKH
dop™ Tpu nuTbe B KOKHIb. [logBoa MeTanna B MHTaHHE OTIHBOK. OcHoBHble BHIBI JIe(heKTOB
KOKWIILHOTO JIMThS H METO/BI HX TIpeloTBpalietus. JInTbe B 00IMLOBAHHBIC KOKHIIM.

Tumse n0o Oasnenuem. O6nacts npumenenus. OcoOeHHOCTH GOPMUPOBAHUS CTPYKTYPbl H
CBOHCTB OTJIHBOK IPH JIMThE MOA AaBneHneM. Maumner ¢ XOJIOJTHOI W ropsiueil KaMepom CxKaTHs.
JIuThbe MeTOI0M BBIKHMAHHS.

Llenmpobesxcrnoe  numve.  [AIPOTHHAMHYECKHE 0cOOEHHOCTH  IEHTPOOEIKHOIO  JIHThA.
Jlasnenne Meraia B Qopme. OcobenHoctn npouecca 3aTBCPIACBAHHA OT/JIMBKH B II0OJIC
HeHTpoOekKHbIX cHIl. OcoOeHHOCTH (HOPMHPOBAHMSA MOHO- M OMMETAUIMYECKHX 3aroTOBOK.
JIMKBALMOHHBIE ABICHHS NP LEHTPOOEIKHOM JIHThE. Y 1aJIeHHE HEMETAJUIMTICCKHX BKJTIOYEHUH H
rason. YcauiouHble SBiAeHHs. Makpo- M MHKPOCTPYKTYpa OTJIHBOK. SIBICHHE IOJIOCHATOCTH.
['paBuTALMOHHBIH KOd(QULHEHT. MexaHuueckue CBOMCTRA MeTalia LEeHTPOOSKHBIX 3arOTOBOK.
OcoBeHHOCTH TEXHOJOTHH TIOJIYYEHHMsl KPYMHBIX TOJICTOCTCHHBIX H (hacOHHBIX 3aroTOBOK.
TerIoN30AIHOHHbIE TOKPBITHS H3I0KHII, METO/Ibl X HaHeceHHs. DIIOCHI, NPHUMCHACMBIE MPH
[IPOU3BO/ICTBE LEHTPOOEIKHOTO JIHThS, H HX HA3HAYCHHE.

Henpepuigroe aumve. TeopeTHUeCKHe OCHOBBI HETIPEPRIBHOTO JIUTHA. Ero npeumyiuectsa u
HEJI0CTaTKH. DIEKTPOILIAKOBOE MHThE. CYIHOCT METO/Ia HICKTPOIIIAKOBOTO JIHTLA.

Tumse no ewnaasisemvim mooensm. OBnacTd NpuMeHeHHs. TeXHOIOrHYeCKHH Mpouece
WArOTOBIEHHS Mozeseit 1 opm. JInTHHKOBBIE cucTeMbl. [loaroToska dopm nox 3anueky. CIuiaBel,
[IPUMEHSIEMBIE TS JTUThS 110 BBIILIABIISICMBIM MOJICTIAM.




Jpy2uie 6uObl 1UMbs; TAThE 110 BEKHTACMBIM MOJCIAM, UThEe B 0007104KOBBIE (JOPMBL, JTHTHE
B BAKYYMHPOBaHHbIC M MAriHTHBIC dopmbl.  JluThe BBDKMMAHHMEM. OcoOeHHOCTH KaX/10r0

npouecca.
3. TexHOJOTHS MPOM3BOACTBA OTIIHBOK
3.1. Uyeyunoe numoe

[IpumeHeHHE dYTyHa B MALIMHOCTPOCHHH i JIpyrUX OTPac/iix HapoIHOTo X034HCTBa.
XapaxkrepucTHKa 4yryHa Kak KOHCTPYKLUHOHHOIO H nutelinoro Marepuana. HomeHkiaTypa
YYTYHOB, HCNOJIB3YEMBIX JIs H3rOTOBJICHHA OTJIHBOK: Cephlif 4yryH ¢ MJIacTHHHAThIM rpaduToMm,
KOBKHil 4yTyH, BbICOKOMPOYHBIA YyryH, JIETHPOBAHHBIC UyT'YHDI CO ClieLHaIbHBIMH CBOHMCTBAMMU.
OCHOBHBIC OTJIHUHS AKCIUIYATALMOHHBIX M JIMTCHHBIX cBOHCTB HTHX rpynm 4yryHos. O6nacTH
npumerenns, ['OCTbl Ha OTIMBKH W3 HyTyHA. OcoBeHHOCTH TEXHOJIOTHYECKOTo IIponecca
M3rOTOBJIEHHUS UYT'YHHBIX OTIHBOK. CBSi3b MEXAHHHECKHX CBOHCTB YyTryHa ¢ XHMHYECKHAM COCTaBOM
M CKOPOCTBIO OXJIAKACHHA.

KpucTa/musaus ¥ CTPyKTYpooOpa3oBaHue HyryHos. OCHOBBI TEOPHHM KPUCTAIUIA3ALMH
yyryHa 10 CTaOWJIBHOH H smeractabmnphoit  cucremaM. CoBpemMeHHBIE MPEINCTABICHUSA O
KpHCTAILIM3aliH ¥ (popMooOpasoBaHHH rpapurta. ['UnoTe3sl U TEOPETHUECKUE NPEACTABICHUS O
BO3MOKHOH ponu Mex(ha3HOH IHEepruu, NepeoxIaxICHu, a71cOpOIMOHHBIX M JHC/IOKAHOHHBIX
apnenuii npu Gopmoobpasosanuy rpadura. Bimsiue cocTasa, (puznuecKuX U PU3NKO-XUMHUECKIX
(hakTOpOB Ha CTPYKTYpooOpa3oBaHHEe U rpaduTH3AMIO YyTyHa. BinsHHE OCHOBHLIX KOMIIOHCHTOB
yyryHa. BiMsHME CTENCHH TNEPErpesa, BBIICPKKA  H CKOPOCTH ~OXJaXJeHHs. BiusiHue
WHOKYJIMPYIOIHX npucagok. CTpyKTypHbIE JMarpaMMbl /s CEporo, feJoro, IMOJIOBUHYATOrO H
BBICOKOIIPOYHOrO 4YyryHa TPH JIMThE B INECUaHbIC H METALTHHUECKHC dopmbl. MeTonbl  HX
MOCTPOCHHUSI.

OCHOBBI TOJIyUEHHs BBICOKOKAYECTBEHHBIX UYTYHHBIX OTIHBOK. Bribop cocraBa 4yryHa,
du3mueckuX M (HUIMKO-XHMHUCCKMX METOIOB BO3JICHCTBHS HA ero Kpucramtnianuio. OCHOBHbIC
NPUHLMIBL [0J(BOJA METAIa W THTAHAA  OTIHBOK. KOHCTPYKIHS W pacuer APOCCENIBHBIX
IMTHAKOBBIX  CHCTEM. IIpMHLHN  HAmpaBlIeHHOTO  3aTBEPACBAHHS. Teroduzuyeckne U
HAPOIMHAMUUECKHE Tpoueccl B (GopmMe, METObI YNPABICHM. HMH. CoBpeMEHHbIE METO/1bl
KOHTPOJIA KadyecTBa 4YYI'YHHBIX OTJIUBOK.

Mexanuueckne CBOHCTBA M KOHCTPYKIMOHHAS NPOYHOCTH UYTyHa ¢ rpaduIom pa3IM4HOM
dhopmbl. COBPEeMEHHBIE METO/IBI OIEHKH MEXaHHIECKHX CcBOHCTB. OCHOBBI JIMHEHHOH MEXaHHKH
paspymienus. BimsHMe —cocTaBa, CTPYKTYpbl, pasMepa  3€pHa, KOJMYecTBa, XapakTepa
pacrpe/ie/ieH!si HeMETAUTMYECKHX BKIIOUCHHH M COACPXAHUA rasos. Bruanue macitabHOro
dakTopa Ha MEXaHMYECKHE CBOHCTBA HYIyHA. MexaHiuecKkue CBOWCTBA IPH IOBLIMEHHBIX H
nu3kux Temneparypax. Cepblif, KOBKHH, BLICOKOIPOYHbBIH HYTYHBI, 4yI'YH C BEPMHKYISPHBIM
rpaduTOM, CHHTETHYECKHE YyTyHbI.

JleripoBaHHBIE YYTYHBI C BHICOKUMH TNApaMETPamMH CHCHHATLHBIX cpoiictB. TeopeTnyeckue
OCHOBBI JierupoBanus. OCHOBHBIE JIEMHPYIOLIME KOMIIOHEHTB! M HX BIIMAHKE Ha TEPMOIAHHAMHUKY H
KHHETUKY CTpyKTypooGpasoanusi. Knaccudukaius 1Mo COCTaBy, HA3HAuCHHIO, CTPYKTYDE.
YKapocToiikue YyryHbl, TEOPETHHECKHE OCHOBBI POLECCa OKUCICHUS METAILIOB. Poct 4yryHa npu
TepPMOLMK/IMPOBAHMK. MI3MEHEeHUs CTPYKTYpPbl CBOHCTBA {YryHa [pH JUTATENBHON BBIIEPIKKE B
o6nacTd  BHICOKHX  Temreparyp. KOppo3sHOHHO-CTOHKHE — HYTYHBL HsnococToiikue H
AHTH(PUKIHOHHBIE 4yryHbl. OCHOBBI TEOPHM TPEHHS M H3HALIMBAHUA MeTaioB. Y IapHO-
aGpa3snBHOE M3HALIMBAHKE, 3ABUCHMOCTE H3HOCOCTOHKOCTH OT TBEPAOCTH yyrysa. XKaponpouHsie,
HeMACHWTHbIE W JPYTHE BHJIbl HUyryHOB €O CHEUMAILHBIMU  CBOHCTBAMH. MeToap! OLIEHKH
CHeNHANBLHBIX CBOMCTB. OCOOEHHOCTH TEXHOJIOTHH IUIABKH H MOH(UIHPOBAHHS JICTHPOBAHHBIX
YYT'YHOB.




TexHolOrAYECKHe  CBOMCTBA  YyTyHa. XapakTepHCTHKA, ~ METOJbI WCCIICIOBAHUA  H
KaueCTBEHHON  OLUEHKH  OCHOBHBIX [apaMeTpoB  TEXHOJIOTHICCKAX CBOWMCTB  UYT'YHOB:
JKHIKOTEKYJECTH, JIMHEHHOH yCaIkH, CKJIOHHOCTH K JHKBalHH H TpelrHo06pa30BaHHMIo. Cea3b
THTEHHBIX CBOMCTB € IPOIECCAMH KPUCTALIH3AIHH u rpadurooOpasoBaHus.

[lnapka wyryHa. leopeTHUECKHE OCHOBBI maBki uyryHa. COBPEeMEHHBIC TEHACHIMH B
pa3BUTHH METOJOB  [IABKH uyryHa. [IpHHLHII BbIOOpA  [UIABUIIBHEIX arperaros. Bnusinue
TexHOJIOTMH IUIABKH Ha CBOHCTBA JKWJKOTO yyryHa ¥ KadecTBO METalia B ormmekax. [lnaBka
qyryHa B BarpaHke. OcoBeHHOCTH TIJIaBKH B KOKCOBBIX, KOKCOTA30BBIX M Ta30BBIX BarpaHkax Ha
XOJIOHOM M TOAOrpeTOM AYTBE. OcOBEHHOCTH OCHOBHOTO M KHCIIOTO ITPOLECCOB. CoBpeMEHHBIC
METO/AbI HHTCHCH(UKAIIMHA TITTABKH. [LiaBKa ayryHa B 3JieKTporedax. MerantyprudecKse mporecehl
pU IUIaBKE B DNIEKTpONCHaXx. OCHOBBI TIJIA3MEHHOM, 37eKTPOHHO-y4eBOH H 3JIeKTPOILLIAKOBOH
mnasku.  OcobeHHocTH  TUIABKH CHHTETHUECKOro  4YyryHa  Ha  CTAJIbHBIX oTX0JaxX,
META/UIM3UPOBAHHAIX OKaThIIax H JIp. TexHoIOTMYECKHE OCOOEHHOCTH Iy ILIEKC-TIPOLIECCOB. Turnel

neueil U JIEKTPOILIABKA qyryHa v uX 0c0OEHHOCTH. TexHUKO-9KOHOMHYECKHE noKa3arciiu.

TpeGosamusi, IPEAbABISIEMbIC K [IMXTOBBIM MATEPHAJIAM B 3aBUCHMOCTH OT MapoOK YyryHa
XapakTepa MX Ha3HAuCHHU. Tornueo. ®mockl. [loaroroBka MHUXTOBRIX MaTepuaioB u (IIOCOB K
mnagke. PacueT IIMXThL TEXHOJIOTHHECKHUC 0COGEHHOCTH IIIABKM HYyTyHOB PasTH9HBIX MAapoK.
Bueneunas oOpadoTka 4dyryHa. VrpasieHue [POLECCOM  TIABKH. Mcnonp30BaHue KHUIKOIO
JIOMEHHOTO 4yryHa JUlsi TIPOU3BOACTEA (acOHHLIX OTIMBOK. MeTo bl KOHTPOJIS JKHIKOro IyryHa.

MoaudpHuUHpOBAHHE qyryHa. Teopernyeckne OCHOBBI Mo pUIIHPOBAHMS.
Monauduiyposanne HyryHa Uit TOJIyueHUsl pasIMIHBIX dopm rpadura. MoaudunupoBaHUE
qyryHOB C IUIACTHHYATHIM rpaduToM. MouduImpoBaHHe KOBKMX 4yryHOB. MoanHIHEpyrOmie
MpUCAAKH JUIsl  TOJydeHH: 3aMaHHOM CTPYKTYpBI, TPHHIMIL HX neiictBus.  TeXHOIOTH
MOAMpUIMPOBAHUA  HyTyHa pasiM4HBIMA  TIPHCAKAMU. O6opy/loBanue, IpUMEHAeMoe UL
MoaH(HIHPOBAHHS UYTYHOB. TeopeTuyeckne # TEXHOJIOrHUCCKHE OCHOBBI CYCIIEH3HOHHOH
3aTHBKH.

KoHTposb Ka4ecTBa OTIHBOK. Wcnpasnenue 1edeKTos. Tepmuueckas 06paboTKa OTIIHBOK.
3.2. CmaneHoe aumoe

[lnaska cranu. Kmaccudukaiys [pOLECCOB H crocoBor ruiapku cranedl. IAXTOBBIC
matepralibl. QU3NKO-XHMHUCCKHE H TeXHONOrHUECKIe 0COOEHHOCTH T1ABKH YIICPOJUCTBIX crane
B MAPTEHOBCKHMX, OJICKTPHYECKUX JyTrOBBIX, WHAYKIMOHHBIX Tle4ax M BaKyyMHBIX neyax.
KonsepTepHble mpoleccehl. Breneunoe paxyymupoBaHue. [IpuMeHEHHE H TEXHUKO-IKOHOMHUECKHE
OKa3aTeNH IUIABKA B MApTCHOBCKMX H OJISKTPHYCCKUX nedax H B KOHBepTepax. YIpaBieHHe
naBkoii. Packucnenue, Aecyibypanus H nedochopanus  cranei. PadunupoBaHue CTalH
CHHTETHYECKHMH 1IIAKaMH. DICKTPOLIIAKOBLIHA NEPETLIAB. HernpepbiBHasl MIaBKa CTATH. [InaBka B
[UIa3MEHHBIX lleuax. Meramnypraieckue 0COBEHHOCTH TLIABKA JTETMPOBAHHBIX CTAJICH. [ToBeneHHE
JIErHpYIOUIMX KOMIIOHCHTOB.

Knaccuduxarus MMTEiHBIX CBOMCTB CTAJIM U OCHOBHBIC METO/IBI OIIpeIeNICHHA ITHX CBOMCTB.
BrusiHue yriepoja, KpeMHHs, Mapraniia ¥ MeQH Ha MPaKTHYeCKylo H MCTHHHYIO JKUIIKOTEKY4eCTh
cram. CBA3b IKUAKOTEKY4eCTH € AMArpaMMoN  COCTOSIHHS ~ CHCTEMBI JKese30—Yyrepon.
CKJIOHHOCTH CTAIH K 00pa30BaHUIO OKHCHBIX TUJIeH: TEOPSTHYCCKHE OCHOBEI npoiecca o0Opa3oBaHud
OKHUCHBIX TUIEH, BIMAHHE XUMHYCCKOrO COCTaBa, MepoLl NPEayNpeKACHNA npolecca o0pa3oBaHH
OKHCHBIX TUIeH. BIIMsHIE XMMAUECKOro cocrasa crayid U OCHOBHBIX TEXHOJIOTHHYECKHX ¢axTopoB HA
00BEMHYIO 1 JIMHEHHYIO YCA/IKY CTa/H. 3aKOHOMEPHOCTH M3MEHEHHUS NUHEHHON ycaJKy B Iporecce
saTBEpEBaHis W TOCICAYIOMIEro OXJIOKJIEHUs  OTJIHBKH. TeMnepaTypHblii ~ MHTEpBa
3aTBEp/eBAHUS CTAIH, €I'O BIIMSIHKE Ha €€ JINTCHHBIE CBOMCTBA.




Knaccudukaius CcTald [0 XHMHUYECKOMY cocTaBy M CTPYKTYpe. [ IpyHIMIIHATIbHBIC
0CODCHHOCTH TEXHOJIOTHH W3COTOBJIEHHS OTJIMBOK H3  YIVIEPOAMCTBIX HHM3KOJICTHPOBAaHHBIX,
cpe/IHeerHpOBAHHBIX M BBEICOKOJIETMPOBAHHBIX craned. TexHOMOrHUeCKHe 0COOEHHOCTH Mpolecca
TOJIYHEHHS 3aaHHON CTPYKTYPbI JIHTOH CTaM ayCTEHHTHOrO H (pepputHOro kiaccoB. OCHOBHbIE
OTJIHYNS IKCILUIYATAIIHOHHBIX U IMTEHHBIX CBOMCTB THX IPYIII cTasei: IPOYHOCTD, INIACTHYHOCTD,
JKAPOTIPOYHOCTB, H3HOCOCTOHKOCTb, AHTHKOPPO3HHHLIE CBOMCTBa, JKUJIKOTEKY4YeCTh, YCalka,
CKJIOHHOCTB K 00pa30BaHUIO TOPAYHX TPELLMH.

Knaccudukamus MOPOKOB CTAJIbHBIX OTIMBOK: pa3MEpHbIE, MOBEPXHOCTHBIC, OPOKH
CIUIONIHOCTH CTEHOK, HECOOTBETCTBHE CTPYKTYpbl M HEOTHOPOJHOCTH XHMHUECKOrO COCTaBa.
HECOOTBETCTBHE MEXAHMYECKHUX CBOMCTB. OCHOBHBIE [IPUYMHBI HX BO3HHKHOBEHHSL.

OcoBGeHHOCTH H3roTOBJIeHHSA GopM U cTepykHel. POPMOBOYHBIC H CTEPKHEBBIE CMECH I
CTATBHBIX OTIMBOK. IlOBBILIEHHE OrHEYNOPHOCTH (OpMbI 33 CYET NPUMEHEHHs CICHHATIBHDIX
MATEPUATIOB: OINMBHHOBBIX IIOPOJ, XPOMHCTOTO JKCJIC3HAKA, MArHesnTa, LUHMPKOHOBOrO Mecka.
Oxpacka opM u crepxneil. OcoGeHHOCTH Pa3palOTKM TEXHONOTHH H3rOTOBJICHHA CTAJILHBIX
OTIMBOK. PacueT NMTHHKOBO-TMTAOmMX cHcteM. OnpeieneHHe MeCT YCTAHOBKH IpHObUICH H
XOJOMMILHUKOB (BHYTPEHHHX, HapyxHbiX). Pacuer uX pasmepos. OcobeHHOCTH pacyeTa
JWTHUKOBBIX CHCTEM TIPH 3alMBKe W3 CTONMOpHOro Kopma. KoHCTpympoBaHHe U pacuer
MHOTOSPYCHBIX JMTHHKOBBIX cHcTeM. [Ipunummbl BeIOOpa Temreparyphl BbIOUBKH OTJIHBKH H3

hopMmBbl.

OcobGeHHOCTH TIpoIlecca 3aTBEPJEBAHMS CTAalM AYCTEHUTHOro Kjacca THia OX18H9TIJI u
BIMSHEE OCHOBHBIX TEXHOJIOrMYECKHX (DAKTOpPOB Ha MONYYCHHE 3alaHHOH  CTPYKTYDBI.
OcoBEHHOCTH TIPOLIECCa 3aTBEp/CBaHHs BbICOKOMAPraHUECBOM  CTATH 110I'13J1 u BausHuE
OCHOBHBIX TEXHOJOMMUYECKHX (DAKTOPOB HA TONyYeHHe 3aIaHHOH CTPYKTYpbl. TeXHONOrHyeckue
METOIBl OOECIEYeHHs] HANpaBIEHHOI'0 3aTBEPAeHMs CTaid, o0nactb HX MPUMCHCHHA B
3aBHCHMOCTH OT TOJIIIMHBI CTEHOK U OTJIMBOK H COCTaBa CTaJIH.

JledeKThl CTATIBHBIX OTIMBOK, HX Kiaccn@ukarus. Oco0eHHOCTH KiIaCCHPUKAIMHI neexTos
CTATBHBIX OTJIMBOK, IPHHATOH B P®, 0T MeXAyHAPOIHON KIacCHUKALMH. YcaiouHble paKOBHHEI
W TIOPHCTOCTb, TEOPETHYECKHE OCHOBBI Ipolecca (OPMHPOBAHUS STHX ne(heKToB, 3aBHCHMOCTD
JAQHHOTO Mpoliecca OT CcOCTaBa, CBOMCTB CTAIM M TEXHOJIOTHYCCKHMX ¢akropoB. MeTozbl

npeynpekICHHs BO3MOKHOCTH 00pa3oBaHHs YKa3aHHBIX nedextoB. OcoOeHHOCTH OYHMCTKH M
00py6KH OTIHBOK. Y TaneHue NpHObLICH.

KOHTpOAb KauecTBa CTAJbHBIX OTIMBOK. METO/BI M TEXHOJIOTHA HCIPABJICHHS nedeKxToB
otnuBoK. Tepmudeckas 00paboTka CTaIbHBIX OTIHBOK.

3.3. Jlumve u3 ysemublx MEMALI08 U CRIAGOE. ANIOMUHUEBbIE CRIABDL

dusuKo-Mexanuyeckne cpoiictBa M obnacti mpuMmeHeHus. CHnaBpl CO CTCLHAIBHBIMH
cpoiicTeamu. JIWTeliHBle CBOMCTBA ~ @IIOMMHMEBLIX  CIUlaBoB. [IpHHIHIIEL  JIErHPOBAHMS.
[IpoMBILI/IeHHbIE MAPKH JIHTEHHBIX H Ae(QOPMUPYEMBIX CILIABOB. [Teuyn 11d NMIABKY QTIOMHUHHEBBIX
crtaBoB. Oco0eHHOCTH  TEXHOJIOIMH  TIIaBKH pPa3IMuHEBIX TI'pyIIl NMPOMBILNUICHHBIX CIIJIABOB.
Padunupoanue u MopuduuHpoBanue. XapakTepucTuka (OPMOBOYHBIX H CTEPIKHEBLIX cMeceii.
OcoBGEeHHOCTH JTHTHHKOBBIX CHCTEM NpH JIUThe B pasosbie (opmel. [IpuMeHeHHe 3epHUCTBIX H
KUAKMX  (QuiabTpoB. [IpuMmeHenue Bakyyma. llpuObuid, ¥MX pacnosioxeHHe M PasMCpEL
Hanpasiennas Kpuctammsauus. XoIoaWIbHAKK. KpUcTallIi3alus MO AaBICHHEM. OcobeHHOCTH
BBIOMBKM M OYMCTKHM OTJHBOK. KOHTpOJIb OTIMBOK W Hampasienue jedpexros. Tepmuueckas
o6paboTka oTIMBOK. OCOBEHHOCTH TEXHOJIOMHH M3TOTOBJICHMS OTITHBOK JIMTHEM B KOKHIIb, MOX
JaBjeHMEM, I0Jl HH3KHMM JaBjieHueM. MexaHusaluss ¥ aBTOMAaTH3allMs IPOLECCOB 3AIHBKU U
U3BJICUCHUS OTJIIMBOK M3 ('bOpM. TexHuyecKHe W 3KOHOMHYECKHE MPEANOCBIIKH, ONPEACIAIOIINC




ppiGOp crocoda MPOM3BOACTEA OTJIMBOK M3 QIOMHHHEBBLIX CIUIABOB. O6nactd NPHMEHEHHS
pasIUHBIX CIOCO0OB JIUTBA.

Maeznueeuie cniasol. ITpOMBILITCHHBIE MApKH uTeiinbX ¥ AehOpMHpYEMBIX CIIABOB, HX
COCTAB, OCHOBHBIE (PM3MKO-MEXAHHICCKIE 1 uTeliHble cBOHCTBA, 001aCTH NPUMEHCHHS. Tleun s
[IIaBKH MArHHEBhIX CIUIABOB. OcoBGeHHOCTH TEXHONOTHH IUIABKH MarHHeBbIX criapoB. PIIHOCHL
PaduHUPOBAHHE H MO (PHUIPOBAHKE. Meps! JUlsi IPEAOTBPAIlCHH ropeHus CIIJIaBOB. Jlutee B
pasoBble  (GOPMBL XapaxrepucTaka (HOpPMOBOHHBIX M CTepIKHEBBIX ~CcMecedt. OcobOeHHOCTH
JTUTHHUKOBBIX CHCTEM. OcoOEHHOCTH TEXHOIOIHH 3aIHBKH dopm. Kopuiu Yal{HUKOBOTO THIIA.
[IpuMeHeHHE 3CPHHCTHIX GuILTPOR W BaKyyMa. [IpubeLni, HX PacromnoKCHHE H pa3Mepsl.
HampapjienHas — KpUCTaTH3AIH. XonoawibHukd.,  JInThe  METOJIOM HOCJIEe/10BATEIBHOM
KPHCTATA3AHH. TIpumeHeHne  KpUCTALIH3ALHHI non napnenneM. OcoOEHHOCTH BBLIOMBKH,
OUHCTKH ¥ 00pYOKH OTIHMBOK. OcobeHHOCTH TeXHOJIOTHH JIUThA B KOKWITh, TIOJl JaBJICHHEM, TIOX
au3kuM  aapieHneM. KOHTpPOJIb KadecTsa oTIMBOK. McrpaBlieHHE nedexroB. XuMHUeCKad H
TepMHUCCKast 06paboTKa OTIMBOK. TexHHKO-DKOHOMUYECKHE MPEAMOCHUTKH, OIpeeNIsIOIIne
BpIGOP crocoba MPOU3BOACTEA OTAMBOK M3 MardHUeBLIX CILTABOB.

Meonwie cnaasol. TIpOMBIIIIECHHBIE MAPKH TelEpIX ¥ AehOpMHPYEMBIX CIUIABOB, HX
croiicTBa ¥ OOnacTH IMPUMCHCHHI. [Teun ps MIaBKH MEOH HA MEIHBIX CILIABOB. OcobeHHOCTH
TeXHONOTHM TUIABKH, padUHHUpPOBAHMA 1 momuiuposanus. JIHTRE B PasOBBIC (GopMBIL.
XapakTepHCTHKA (POPMOBOTHBIX H CTEepIKHEBBIX MATEPHAIIOB. OcoOeHHOCTH JTUTHUKOBBIX CHCTEM.
OcOBEHHOCTH TEXHONOTHH TUThsl. [IpuMEHCHHE 3epHUCTHIX (PUILTPOB B BAKyyME. [Tpubey, UX
pacIoJIOKEHHE U PasMEpbL [TpuMeHEHHE XOJIOIMTbHHKOB. OcobeHHOCTH BBHIOMBKH, OYHCTKH H
06py6Ku. OcoGEeHHOCTH TEXHOMOrHH UACOTOBJEHHS OTJIMBOK W3 MEJHBIX CILIABOB JHTLEM 1o
BLITUIABISEMBIM MOJIEIIAM, B KOKHWIb, NOA JABICHACM H LeHTPOGEXKHBIM crocoboM. TIpuMEHEHHE
suakol  wramrnopkud. KoHTpOJb kauyecTBa OTIMBOK. MermpaBjeHue ne(heKxToB 3aBapKkoil H
[POTIUTKOM.

Hureneeule cniaebl. [1pOMBIITIEHHbBIE MApKi nuTelHpIX U AeQOopMHPYEMBIX HHKEICBBIX
CTUIABOB, X CBO#iCTBA M 00JIACTH MPUMEHEHHS. TIpHHIMIIBI JIErMPOBAHUS CILIABOB. YKaponpouHsie
HMKeNeBple CIUIaBbl. [ledd juisi [UIaBKH  CIUIABOB. Texuojorusi IUTABKH, padUHUpOBAHHS H
MOZH(ULIMPOBAHUA  OCHOBHBIX  TPYTIT HuKeneBbIX Criapos. JIMTBE B PasOBBIC (bopMBL.
OcOBEHHOCTH TEXHOJIOTHH JIUThs. XapakTepucTuka HOPMOBOUHBIX W CTEPIKHEBBIX cMeceit. Mepbl
[0 yCTPAaHEHUIO NpHIrapa. OcoGennoct 3aauski GopM. [IpuMEHEHUE 3epHACTBIX (HIBTPOB U
pakyyma. [IpuOBLIN, HX PACTIOJIOKEHHAC 1 pasmepsl. [IpuMeHeHne XONOMMILHUKOB. OcobeHHoCTH
TeXHOOrHH BHIOMBKM (opM, 0OpyOKH W OMHCTKHM OTJIHBOK. KoHTpolb OTIHBOK H MCMPABJICHHE
nedeKToB. TepmoobpaboTka OTIHBOK. OcoBEeHHOCTH TEXHOJIOIHH M3TOTOBIEHH OTIMBOK JTUTHEM
110 BLIUIABJISEMBIM MOJEsM, o MeToxy 1110y, B KOKHIH.

Tumanogvie cniagel. 1IpOMBIIICHHBIC MApKH TuTeliHBIX M AeOpPMHPYEMBIX CIUIABOB, HX
cocTaB, CBOficTBA M 00/acTH MPUMCHEHHA. [leud Ui TUIABKH TYTOILUIABKUX CILIABOB, HyTOBBIC,
MHAYKLMOHHBIE M TJIA3MEHHBIC. TexHONOTHs TUIABKM JTHTEHHbIX H neOpMUPYEMBIX  CTLIABOB.
OcoBeHHOCTH TUTHSL B Pa3oBbie (GOPMBIL. XapakTepucTHka (HOPMOBOHHLIX cmeced. OcobeHHOCTH
TWTHHKOBBIX cCHCTEM. PacrofiokeHne U pasMep npulbLIei. Cnoap30BaHHe 1eHTPOOEIKHOH CHIIBL.
OcoBEHHOCTH OXJIaX/ICHHs OTIIMBOK B dopme, BeIOHBKH QOpM H cTepiKHel U OUUCTKH OT/IMBOK.
Ucnpasienue AedeKTOB OTIHBOK aproHHO-AyroBoOH 3aBapKkoi. OCOOCHHOCTH TEXHOJIOTHU JIHTEA
IMTAHOBBIX CILUIABOB TO BBIIAB/ISEMBIM MOACIAM M B o6osoukosbie (GopMbl. TyrommaBKue
MeTautbl W cruiaBbl.  DU3MKO-XHMHUYECKHC H rexHonornyeckne cpoifcrBa.  OcoOEHHOCTH
TEXHOJIOTHH ILIABKH M JTHThS.

Junkogeie cnaagel. IpOMBIIUICHHBIC MapKH critapos, Mx cocras. CBoHcTBA H obslacTi
npuMenenus. Tleun JUTst MIIABKH CILIABOB. OcoBeHHOCTH TEXHOIOTHH [UIABKH, PAQUHUPOBAHMS 1
Moy buIpoBanus. TexHoNorns JHTbs B coxwib ¥ moj aBinerneM. OCOOEHHOCTH JHTHHKOBBIX
cucreM. [IpuOBLIH U UX PACHIOJIOKEHHC. OcoGennocTy 00pe3kH 1 00pyOKH OTIHBOK.




brazopoonvie memannst u cnnaset na ux ocnose. Cocras, cBOHCTBA U 06IACTH IIPUMEHEHHSI.
[leun g nnaBku. OcOGEHHOCTH TeXHONOTHH IJIABKH M padunupoBanus. OcoGeHHOCTH
TEXHOJIOTHH JIMThS 110 BBIULIABJISEMbIM MOIESIM.

Jlumve ciumxos uz cniasos yeemnvix Memainoe. JINThe CIIMTKOB B M3I0KHHLBL TEXHONOMHS
muThs. CMasku, BoponkH. CTPYKTypa M MJIOTHOCTH CIHTKOB M 3arOTOBOK (mpyTKOB, TpYO,
npodueit U MoNOC) U3 ATIOMUHHEBBIX, MATHHEBLIX, MEIHBIX, HHKEIEBbIX 1 TYIOIUIABKHX CIIJIABOR.
Jlutee cnutkoB HenpepeiBHBIM MeroaOM. [IpHHIMN THTBS. Kpucrannuzaropel. JIuteiinsle
MAIIHHBL 3aKOHOMEPHOCTH HEMpPepbIBHOTO uThs. [ myGuHa 1 dopma JIyHKH U BIMSHHE JIYHKH Ha
CIPYKTYPY H Ka4eCTBO CIIMTKA H 3aroToBOK. lIpiunHel nopucroct cautkos. [lupuna asyxdasHoii
0DNIACTH B CIIUTKE M BIMAHHE CKOPOCTH JIMThS HA ITY XapakrepucTuky. TepMuueckie HanpskeHus
M TPCIIMHBI B CTMTKAX. JIMKBalMS B CIIMTKAX HENpepbIBHOTO JHTHA. OKHCHBIC IJICHBI B CIIHTKE.
Wcnonesosanue ¢GuibTpoB npu nuThe. JIHTbe B MarHHTHBII KpHcTausatop. OcobeHnocTH
HENPEPBIBHOTO JIUThSI CJIMTKOB M 3ar0TOBOK U3 AIIOMHHHEBBIX, MATHHEBBIX, HUKEIEBhIX, IMHKOBBIX,
MEAHBIX  CIIABOB M CIUIABOB  TYTOMIABKMX M 01aropojiHeix metamwioB. JIuTee 1o MeTomy
Crenanosa. JIutbe MeTOZOM BakyyMHOro BeachiBaHus. OCOGEHHOCTH TEXHOIOTHH. CoBmerennbie
METOABI JINThs U IPOTIMTKH. MexaHnueckas 1 TepMuyeckas 06paboTka CTMTKOB H Ap. 3aroTOBOK.

4. OGopynoBaHHe JUTENHHBIX 1EX0B

Knaccndukaums oGopynosanusi nuTelHbIX wexoB. THIbI  JIHTEHHOLO o0opynoBaHusi.
OCHOBHBIE 37TEMEHTBI TEXHOJOTMYECKOH MaliHHBL. PaGoume MPOLECCHl JIUTEHHBIX MAIlHH M
TpeOOBAHUS K HUM.

Ilpeccobie popmoBounble Mamunbl. CBA3L MEKIY YIUIOTHEHHEM (GOpMOBOUHOH cMecH H
COKUMAIOLIUMH  HANPSUKCHUAMHM, YPaBHCHMsI YIUIOTHEHHS TIPECCOBaHHEM. PaGoumii nporecc
HPECCOBBIX  MALMH C IHEBMATHYCCKHM, THIPABIMYECKMM M OJIEKTPOMATHUTHBIM IIPHBOJIOM.
KoHCTpyKkTHBHEIE 0COGEHHOCTH NPEcCOBBIX MAUIMH ¢ HHXHEM H BEPXHHM IIPECCOBAHUEM, C
[JIOCKOH, MPOQHUIBHON MINTOH, ¢ ruadparMeHHoi u MHOTOIMIYHKEPHOH T'OJIOBKAMH, PBIYasKHbIE
MPECCOBbIEC MALIIUHBI.

PacueT OCHOBHEIX NapaMeTpoB NPecCOBOro MeXaHH3MA. BricokockopocTHOE npeccoBanHue.
Berpsxupatomue  (OpMOBOUHBIE  MalIMHEL Xapakrep  YIUIOTHSIOLNETO  BO3NEHCTBHA Ha
(GopMOBOUHYIO CMeCh NpH  YIIOTHEHHH BCTPAXHBAHHEM. YpPaBHEHHE BCTPSAXWBAHHS, paboTa
BCTpAXHBaHHA. KilaccupuKkanus BCTPSXUBAIONIMX MEXAHM3MOB 110 XapakTepy pabouero mpouecca
BO BCTPAXHMBAIOIIEM LMJIMHAPE H 10 CTENEHH aMOPTH3ALHH ynapos. PaOoumii mpomuecc
THEBMAaTHYECKOr0 BCTPSXMBAIOLIET0 MEXaHU3MA: WHJIMKATOPHBIE HArpaMMbl H HX aHaau3 O6imas
METOZIHKA pacueTa BCTPSAXUBAIOIICTO MeXaHH3Ma. Pabouuii npomece BCTPAXHUBAIOIIECTO MEXaHU3Ma
C TOJHOH aMOpTH3auMeH YAapOB B pPeXHME YHCTOTO BCTPAXUBAHUS H BCTPSAXMBAHHS C
OTHOBPEMEHHBIM TIpeccoBaHueM. OcoOEHHOCTH KOMINOHOBKH BCTPAXHBAIOLIMX (OPMOBOYHBIX
MatiiH. MeTO/Ib! ylpaBieH s BCTPSAXHBAIOMIMMH MAIHHAMH.

Knaccudukanns GpopmMoBounbIX Maum mo criocoby M3BlIeUeHHs MOJIeH U3 GOPMBI, aHATH3A
9THX cnocoboB. OCOGEHHOCTH KOMIIOHOBKH TIPECCOBBIX MPECCOBO-BCTPAXUBAIOIINX MEXAHU3MOB
C pas/IMYHBIM CrIOCOOOM H3BJICUYEHHS MOJICIIEH.

ITeckoyBHBIE MAIIMHBI H NECKOCTPEbHBIE MAIHHEL Pa3IHyHe 3THX MALIHH. OcobenHocTr
NpOLECcca YIIOTHEHHS ECKOAYBHBIM COCOOOM. AHATHTHYECKMH pacueT paGouero mpouecca
MECKOAYBHOH MAUIMHBI: pacyeTHas CcXema, [POLECC B MECKOIyBHOM pesepByape, npouecc B
TEXHOJIOTHYECKOH  €MKOCTH, pacyeT OCHOBHBIX MapaMeTpoB MeXaHH3Ma. Koncrpykrisusie

0co0eHHOCTH HNECKOOYBHBIX KJIallaHOB. KOHCTp}’KHHH IIECKOJAYBHBIX (bOpMOBO‘{HbIX H CTECPIKHEBBIX
MallluH.




VIMITy/IbCHBIH TPOLIECC YIUIOTHEHHMS JIMTEHHBIX ¢opm. PasHOBHIHOCTH Ipoliecca: HHU3KOIO
JIABJICHHS, BbICOKOIO JaBJICHHS, ra30MMITYIbCHBI npouece. «KecTKuily U « MArKHE» HMITyJIbC.
TexHOIOrHYECKHE BO3MOKHOCTH UMITYJIbCHOTO Tpoliecca, ero HeJocTaTku. Kiarnansl HMITyTbCHBIX
mawuH. MMmynbcHO-npeccoBbI  MpOLEce  YIUIOTHEHHS. [lecko1yBHO-HMITYJILCHO-IIPECCOBBIH
npouecc yrnjaoTHCHHS.

[leckomersl. Ilporecc YMIOTHEHHs CMECH TECKOMETHBIM crocoOom. PaGoumii mpouecc
[TeCKOMETA ¢ OCEBBIM M TAHTEeHIMATLHBIM MOJBOIOM CMECH B TOJIOBKY NeckomeTa. PopMupoBaHue
[aKeTa CMEeCH Ha POTOpe, CXOJ IaKeTa CMeCH ¢ portopa. PacueT OCHOBHBLIX NapaMeTpoB CHCTEM
[OJAYH CMECH, METATEILHOM TOJIOBKH M MeXaHH3Ma NepeMelleHH TOJIOBKH B IIPOLECCE YKITaIKH.
[upokokoBioBble NeckoMeTbl. OCHOBHBIE THIIBI KOHCTPYKIHH IECKOMETOB. TexHonoruueckue
BO3MOJKHOCTH YTIJIOTHEHHS [1E€CKOMETOM.

DopMOBOYHbBIE MALIHHBI JUISl U3rOTOBICHHs Oe30MOYHON 1ApHOI, CTOMOYHOH BepPTHKATLHOH
HIH TOPHU3OHTANLHOH (opmbl. OcHOBHBIE TpeOOBaHHA K TMPOLECCY YIUIOTHCHHS H TMPOYHOCTH
(hopmbl. OcoOeHHOCTH KOMIIOHOBKH MAalllHH.

CTepyKHEBbIE MAILUHHBI Ul [POLECCOB MOJYYEHHUS CTEPIKHEH MO rOpsAYMM H XOJIO/HBIM
skam. Knaccuukanus cTepyKHEBbIX MallMH M0 cloco0y M3TrOTOBJICHUS CTEPXKHS B rOpsAdeH
xononHo# ocHactke. OcoGeHHOCTH (POPMUPOBAHHS W OTBEPXKJIEHHs CTepiKHEeH. KOMIOHOBKa W
KMHEMaTHKa CTepKHeBbIX MamnH. OCHOBHBIE CHOCOOBI HArpeBa W peryJMpoBaHHUs TEMIIEPATYPhI
ocHacTku. CriocoOBl MOMyYeHHs KaTaIu3aTopa U HX 110/1a4a B SIIHKH.

OGopygoBanue JUlsi IPUroTOBIeHHs (OPMOBOUYHBIX M CTeP:KHEBBIX cMeced. Knaccudukaums
cMecHTeseH: KATKOBBIE, JIONACTHBIE. IMTHEKOBbIE, CMECHTENIM IEPHOIHYECKOrO W HENPEPLIBHOIO
AeiicTBus. Pabouue mpouecchl cMecHTeNlel ¢ TOPU3OHTaJLHON M BEPTUKAIBHOH OCBIO BpallEeHHS
KATKOB, JIOMATOYHbIX, LIIHEKOBBIX BUXPEBLIX H BUOpAlHOHHBIX cMecHTeleH. OcobeHHoCTH paboThl
cMecHTeNel HEmpepbIBHOTO JAelicTBug: caBoeHHble OeryHbl M OapabGaHHble cMecuTeny. Pacuer
MOIIHOCTH, TIABHOTO MPHBO/IA CMEILMBAIOIINX OCTYHOB.

[In1aBunbubie neun. Knaccudukanwst neueil. KOHCTpYKIMA OTpaKaTeIbHBIX M THIEIBHBIX
neyeit. Jlyropble M HMHIYKUMOHHBIE Ieud. Paoumil MK IUIABHIBHBIX meded. TexHuueckne
xapakTepucTuku meueil. OGopynosanue ans 3amuBku opM. Tunsr xosued. Kiaccu@ukars
3aJIHBOYHBIX YCTAHOBOK 110 Crocofy Beiaadu mertayia. Pabounii mpouecc 3aJIHBOYHOTO KOBILIA €
MOBOPOTHEIM MEXAHH3MOM M ITHEBMATHYECKHM YCTPOHCTBOM BBITECHEHHS METa/la M3 KOBIIA.
PacueT OCHOBHBIX MTAPAMETPOB 3ATHBOYHBIX YCTaHOBOK. Jl03upyrolne yCTaHOBKH.

OGopynoBanune i BHIOHBKH H OUHCTKH JIMThsL. DKCLEHTPHKOBBIE, HHEPUHOHHbBIE H yIapHbIe
BBIOMBHBIE PEILETKH: OCODEHHOCTH Tpolecca BLIOMBKH, palOuHi Mpouecc, pacder [apaMeTpoB
ONTHMAIBHOIO pEXHUMa. YCTAHOBKA Uil BBIOMBKM METONOM IPOIIMBAHMSA. YCTAHOBKA JUls
BLIOMBKH C HCIONB30BAHMEM Bakyymuposanusi. OObeMHas BakyyMmHas BbIOMBKa. BriOuska
METOIOM BAKyyMHOH IIpOIIMBKY. [HApaBiM4YecKHe YCTAHOBKH Il BBIOMBKH CTEpIKHEH,
ocobenHocTH pabouero Tpoiecca, pacyeT OCHOBHBIX InapameTpoB. JlpoOemeTHbIe OYHCTHBIC
MALIHHEL 0COOEHHOCTH ApOOEMETHONH OYHCTKH, NPHHLKUI JeHCcTBHA IpoOEMETHOrO Kojleca, pacueT
pabodero mpolecca, THNBI APOOEMETHBIX AaNrapaToB M KOMIIOHOBKH MaliuH. OYHCTHBIE
ApoGeMeTHBIE YCTAHOBKY THMA «7Ba B OJHOM» M «TPH B OXHOM». JIHCKOBbIE M JICHTOYHBIC ITHJIBL.
["'uaponeckocTpyiinsie yetanoBku. O0pyOHbIe npecchl. Pabouuii pomece yCTaHOBOK.

Mammas! THThS 1101 JaBieHneM. OcoOEHHOCTH U OCHOBHBIE [TApaMETPRI MPOLecca JIUThS 01
napienneM. OCHOBHBlE KOHCTPYKTHMBHBIE THIIBI MAIUIHH JIAThS TOJ JaBleHHeM. MaiiuHel ¢
BEpPTHUKAIBLHON M TOPHM3OHTAIBHOM XOMOAHOH KaMmepoil NpeccoBaHHs, C ropsuei Kamepow
npeccoBanusi. Paboumii mporecc MexaHu3Ma IPecCOBaHWS MAlIMHBI JIUThS TOJA JdaBJICHHEM.
HI/IHaMHKa AKKYMYJISITOPHOI'O MPHBOJA MEXAHWU3MaA [IPECCOBAHHSA 0e3 MVIJIBTHIIJIHKATOpa W C
MymbTHILIHKAaTOpoM. CrocoBbl B yCTpoHCTBa BKIIOUSHHA MYJIBTUIIMKATOPA. THIIBI H KHHETHKA



3alHPAKOLIMX MEXaHHU3MOB. PacueT OCHOBHBIX HapaMeTpoB MallWH JIMThS 104 JABJICHHEM.
KoMI10HOBKa MalTiH JIHThS [IOJ JaBJICHHEM U3 YHH¢HHHPOBaHHbIX Y3JI0B.

Maiuutel Juis JMThs B KOKMIb. OCHOBHBIE THIIBI KOKMJIEH H yCTaHOBOK. KHHeMaTHKa
OMHOMO3HUHOHHBIX H MHOIONO3HUHOHHBIX KOKH/IBHBIX MallMH. PacueT OCHOBHBIX I1AapaMeTpOR
[IPUBOJIA COOPKHU U Pa3zbOPKH KOKHUJIS.

Mamunel 11 1MThs 004 HM3KMM jaBieHHeM. OCHOBHbIE napaMmeTpsl Inpoiecca. Pabouwmii
NPOLECC MAIIMHBL. Pacuer 0CHOBHBIX MapaMeTpoB MAIINHBI C YYETOM M3MEHEHHS YPOBHS MeTaa
B KOBUIE B ITpoLiecce ee paboThl.

Llentpobexnble Mammnubl. KOHCTPYKTHBHBIE THUTBI MAlHH JUIS JIATHS THIL3 W Tpyd: co
CTHHHOHEPHOﬁ H CMEHHBIMH H3JIOKHHIIAMH, OJHOIIO3UIIMOHHBIE H MHOTI'OIIO3HIIHOHHBIE MAlllUHEIL.
Bribop npuBoa BparueHus U310KHHILEL.

Maumtbl I8 M3roToBNEHUS 0G0M0YKOBLIX (GopM M GOPM TOYHOrO JHTHA. OcoBEeHHOCTH
npouecca (GOPMHPOBAHHS W OTBEPXKACHHS O00O0NOYKH. KOHCTPYKIMS M KOMIIOHOBKA MALIMH B
3aBUCHMOCTH OT ¢rocoda opMHPOBAHHUS 0DOTOYKH.

ObGopynosanne Juisi KOHTPOJS KauecTBA OTIHBOK. Tepmuueckue neun. KoncTpykius,
IPUHIAT IEHCTBH, padouMii npouecc.

S. MEXQHH?—HHHH H ABTOMATH3ALHA JHTEHHOro NpPOHU3BOACTBA

Texuuueckne, sKoHOMHMUECKHE M COLMAILHBIE MPEHMYIIECTBA ABTOMATH3ALMH. Bimsmue
CTCNICHH AaBTOMATH3allMM  HA [POM3BOJMTENLHOCTh TPYJAd, KAYECTBO JIMTCHHBIX H3/E/Hi,
JKOHOMHYCCKME  MOKa3aTeJIH W ycloBus  obcnyxuBanus obopynoBauus. OcoGEHHOCTH
ABTOMATU3ALMK  JHTEHHBIX mpoueccoB. CTpykTypHas cXemMa aBTOMATHYECKOH  MAIIHHEL
DyHKUHOHAIPHOE HA3HAYEHHE [PHBOAA, MWCTIOMHUTENBHOIO MEXaHH3Ma, TeXHONOrHYEeCKOil
OCHACTKH-HHCTPYMEHTA, YCTPOMCTB KOHTPOJIA M  ynpasieHHs. TeXHOJOIMYECKHE OCHOBDI
ABTOMATH3AlMK  JIUTCHHBIX [POLECCOB. AHANH3 TEXHOJOTHYECKOTO Mpolecca ¢  MO3HIMIA
aToMarusaunn. CTPYyKTYpHas CXeMa YIpas/isieMoii onepannn. BXOMHbIE U BHIXOIHbIC BEIUUUHBL
CTpykTypHas  cXemMa  aBTOMATH3HPYEMOIO  TEXHOJOIMYECKOTO nponecca  (0gHO- M
MHOTOONEPALHOHHOTO0).  HasHaueHue aBTOMATHYECKH KOHTPOIMPYEMBIX M DPEryIHPYeMbIX
NapameTpoB, BEIOOP YIPABIIAIOUIMX BO3ICHCTBHIA M YCTAHOBIICHHE 3aKOHOB YIIPABJICHHS.

ABTOMAaTHU3HPOBAHHBEII ~ NPHBOA  JIHTEHHBIX  MAllMH-aBTOMATOB. DIeKTpHUYecKue,
[THCBMATHYCCKHE M TU/PABIMYECKHE HCIOIHUTENLHbIE, PACIPENETHTEIbHbIE U YIIPABISIONIHE
YCTPOHCTBA HPUBOIOB. PeryjiMpoBaHHe CKOPOCTH M Pa3BHBAEMBIX YCHIIMH. JHHAMHKA MIPUBOJIOB.
Bribop tuna npuBoa B COOTBETCTBUM ¢ HArPY304HOM XapaKTEePUCTHKOH H OCODEHHOCTAMHU paboThl
aBTOMaTHYeCKOH  MamuHbl.  Kosdduumentsr nonesmoro  aeHcTBHS M MCOIB30BAHMS
YCTaHOBJIEHHBIX MolHOCcTeH. CriocoObl NOBBIEHHS 3HAYEHWH ATHX mnokasareneil. CHCTeMBI
ABTOMATHYECKOIO KOHTPOIS: HAa3sHAYEHHE CHCTEM, CTPYKTYpPHas cXeMa W (YHKIMH IEMEHTOB.
[Ipsimble U KocBeHHBIE cocOOBI KOHTpoIs. TpeGosanus ISO 9000 k ABTOMATHYECKOMY KOHTPOJIKO
H IIPUMEPBI HX PeaIM3allii B THTEHHOM [POH3BOICTBE.

Cuerembl aBToMaTHYeckoil 3ammThl. HasHauenue u CTPYKTYpHas cxema. ABTOMATHYECKAas
3alMTa 000pPYIOBAHUS, H3JIE/IHs, ONepaTopa W OKPYXKalOlIECH Cpelbl OT HECAHKLHOHHPOBAHHbIX
JICHCTBHH MEXaHH3MOB H 00OpYI0BaHHI, HapylleHUH B NMTAHMM SHEpPrHeil W Marepuagamu,
HEMpaBUIIBHBIX ~ JACHCTBHH  omeparopa. ABTOMAaTHYeCKas 3aliMuTa OT KaTacTpo(HuecKux
[IOCJIE/ICTRHH.

CHCTEMDI dBTOMATHYECKOTO YIPABJICHUS TEXHOJIOTHUECKUMH [nporeccamu. HpHHIIHI'ILI
YIPABICHHUS: KECTKOEC, 10 BO3MYIIECHUIO U OTKIOHEHHIO. CTPYKTYpHBIE CXeMbI H HX aHaum3. [1-,



[I- w TIA[-cniocoGul  ynpapnenus. [Tporpammuoe  ynpasnenue. [ludporoe ympasnenue.
Ynpasisiomue DBM, cxeMbl HCMOJIB30BaHUS B PCAHME COBETYMKA U MPAMOTO YIIPABJICHHS.

ABTOMAaTHYECKOE YNPABICHHE MHOMOONEPAHOHHBIMH JTHTCHHEMMU MalllHHAMH-aBTOMATAMH.
Merozp! ormucanns 06bexTa aBTOMaTH3ALHK: CTPYKTYpHAsl CXeMa MHOTOOTEPaLHOHHOTO TIpoLecca,
KoHCTpyKTHBHO-TeXHOIOrHYECKas W DYHKLMOHANLHAS CXEMBL, LHKJIOrpaMMa M TaKTOrpamma,
JIOTHHCCKHUC yCIIOBHS, ONPECIAIOIIME 3a/laHHYIO [10CIe10BATENBHOCTh PaGOThl MEXAHHIMOB
3AIUTHBIE OIOKHPOBKH.

OCHOBBI  TPOCKTHPOBAHHUS BEICOKOIDPEKTUBHBIX ABTOMATHYECKHX JMTEHHBIX MAIIHH |
AUHAH. TIpHHIMITBT TOBBINIEHHS IPOM3BOHTEBHOCTH ABTOMATHIECKHX MAIlHH: HHTEHCH(HKAIIHS
MPOLIECCOB,  COBMCLICHHE BBINOIHEHHUS ONEPAlHiA BO BPEMEHH, pACIPele/eHHE BBITONHEHUS
Onepanui 1pouecca B MPOCTPAHCTBE W COBMEIIEHHE UX BBIIOIHEHHS BO BPEMEHH, HCTIONIb30BAHHE
MHOTOMECTHOH OCHACTKM. MalllMHBI-aBTOMATHI JIMCKPETHOTO NeHCTRIS. Opranu3zanust BEIIOIHEHHS
MHOTOONIEPAIHOHHOrO B NPOCTPaHCTBE M BpeMeHH. OJHO- H MHOTOMO3MIMOHHBIC M YeIHOUHLIE
ABTOMATbl, HX aHaJIW3 C MO3WIMH NPOU3BOAHTEILHOCTH, HAAEKHOCTH M KauecTBa IPOU3BOIUMOI
NpOAyKUHH.  MHOromorounsie  MammMHbBL — MalIMHBI-ABTOMATEI HETIPEPLIBHOTO  JEHCTBHSL.
ABTOMAaTHYECKHE JIMHHH: CTPYKTYPHBIE H KOMIIOHOBOYHbIE PeLIeHHs], TPAHCHOPTHBIE CHCTEMBI
JTMHAA. MOy IBHEIA MPHHLMI KOMNOHOBKH MUK, CHCTEMbI YIPABIICHHS.

['ubkoe aBTOMaTH3MpOBaHHOE npoussoacTso  (I'AI)  OoTIMBOK Kak mepcrneKkTHBHOE
HAlPaBJICHHE pPa3sBHTHA aBTOMATH3aUMK B JuTeliHoM mpoussojpctee. Ocobennoctd I All
NpodiieMbl M HANPABJICHHS HX paspetieHus. Metoasl u cpejacrsa cosmanusi I'AIl OTIHBOK:
ocobeHHoCcTH TCXHOJIOTHHU H OCHACTKH, TEeXHOJIOTHYCCKOH NOATOTOBKH, aBTOMaTHYeCKas 3aMeHa
OCHACTKH M NEPECTPOHKA TEXHOJOTHYECKHX PEKHMOB [PH 9acTOM IEPEX0/Ie Ha H3rOTOBJIEHUE
HOBOH NApTHH OTIMBOK. [IpuMephl aBTOMATH3AINM [IPOH3BO/ICTBA OTJIMBOK B PA30BBIX [1E€CYAHBIX
(hopMax M criennanTbHBIMU CrI0cO6aMHU JTHTD.

[loTouHbIE MEXaHH3UPOBAHHBIE M YACTHYHO aBTOMaTHU3UPOBAHHbIE MUTEHHBIE THHHH. CocTas
[OTOYHOH JHHMM. TpaHCHOpPTHBIE CHCTEMBI MOTOYHBIX JIMHMIA: I'OPH30HTAIbHO-3aMKHYTEIE
TCHIEHCUHBIC HEMPEPRIBHO ABHIKYILHECS U Ty IbCHPYFOLIHe KOHBeitepsl. Henpeprisno JABHAKYLIHECS
H TOJIKAIOUIAE MOABECHbLIE KOHBEHEPBI, POJIIAHTOBBIE TPAHCIIOPTHBIC CHCTEMBL. OCHOBHBIE BUIbI
CBASH TCXHOJIOTHYECKOTO YYacTKa ¢ HEMPEPHIBHBIM H I1yJbCHPYIOLHM KoHBeitepom. TunoBble
TIOTOYHBIC THHHH (POPMOBKH, 3QJIMBKH, BEIOHBKH, H3IOTOBJICHUS CTePXKHEH, IMThS B KOKHJIb U T10]1
JlaBIICHUEM,

ABTOMAaTHYECKHE JHTEHHBIE THHHH (OMOYHBE H Oesonounbie). COCTaR aBTOMATHYECKHX
JUTEHHBIX TMHUH. JIuTeiiHble THHIN ¢ «KeCTKOMY U «rUGKOID) CBA3bIO, 3aMKHYTBIC U PA3OMKHYTBIE
JIHHHH, OAHOIIOTOYHBIE H MHOTIOMNOTOYHLIE JIMHHUH. Pacuer [IPOH3BOJMUTEIILFHOCTH H HaAeKHOCTH
JIMHHK TI0 COOTBETCTBYIOIIMM [I0KA3aTe/lsAM €€ COCTABHBIX IeMEHTOB. OcOGEHHOCTH BEIOOpA
TEXHONOTHYECKOTO  IpoLIECCa, peallu3yeMOro Ha aBTOMATHYECKMX MHHUAX. OcoGEHHOCTH
HOCTPOCHHS TEXHOJIIOTHYECKOTO NPOLecca, KOMIOHOBKH W KOHCTPYKLHM JHHHH JUIS MaccoBOTO,
CEPUHHOr0 H MENKOCEPHITHOTO NPOM3BOJCTBA OTIMBOK, CIIOCOGHI ABTOMATHYECKOH CMEHBI
OCHACTKH Ha JIMHHMAX. ABTOMATH3alMsl MpOLECca CMeCenpuroTopienus. Cocras onepammii u
THIIOBAA  CXEMA  CHCTEMbl  CMECCHPHIOTOBIICHHS. ABTOMATH3AUMS TIPOLEcCA CMeLIMBAHHS:
ABTOMAaTHYECKOC  YNPABICHHE CMECHTE/ISIMH  [EPHOIHYECKOTO U HENPEPBIBHOTO  JIEHCTBHS,
ABTOMATHYECKHH KOHTPO/Ib CBOMCTB HCXOIAHBIX KOMIOHEHTOB M TOTOBOM CMECH, aBTOMAaTH3aLHs
fipomecca oXIaxaeH s 0TpadoTaHHOMH (HOPMOBOUHOIM cMeCH. ABTOMATH3AIMS OCHOBHBIX onepauuit
HpOTIECCa HITOTOBICHUS PA3OBEIX NecyaHbIX (OPM. ABTOMATH3ALHS poLecca (hopmMOBKH: 6a30BbIX
[POLECCOB  YIUIOTHEHHA, YNPAaBIECHHS IPOLECCOM YIIOTHEHHsS. QCOOGEHHOCTH KOHCTPYKLIH
(hOPMOBOYHBIX, OJHOMO3MIHOHHBIX, YETHOYHBIX, CIBOCHHBIX YEJTHOYHBIX M MHOTOMO3HIMOHHBIX
(bOPMOBOYHBIX ABTOMATOB KAPYCENLHOrO M JTHTEHHOIO THIIOB, aBTOMATOB Ul M3rOTOBJICHHS
ONMOYHBIX M OC30MOYHBIX, NAPHBIX M CTOMOYHBIX (OPM. ABTOMATH3ALMS nporecca cOOpKH M




CKPEIICHHUA QJOPM TumnoBsle apToMaruuecKue JJMHHH H3TOTOBJICHHUS OTJIHBOK B PAa30BLBIX IICCHAHBIX
OTOYHBIX U 030MOYHBIX (hopmax, B 060I0UKOBBIX (hOPMaX H 110 BBILIABISEMBIM MOJICIIIM.

ABTOMATH3aIMs NPOLECCa 3alMBKH, OXJI@KIEHHS M BHIGHBKH popm. Ocobennoctn
NIOCTPOCHHSL YHaCTKOB OXJIAXK/ICHHA W BLIOWBKH IO JABYM CXeMaM: OXJIAXK/IEHHE OTIIMBKH B OMOYHOM
(opme ¢ nocrenyioueil BLIOUBKOMH; CHAauana OXJIAXK/IEHHE OTIMBKH B ONOYHOM dopme, 3arem
OTACJICHHE KOMa ¢ OTJIMBKOH OT OMOK W OXJI&XIEHHE OTIMBKH B KOME C IOC/IEAYIONIEeH BHIOHBKOM
OTJIABKH M3 KOMa.

ABTOMATH3alMs OCHOBHBIX ONepaUMii mpolecca IUIAaBKH. THIOBas MEeXaHu3alus ¢
dBTOMATH3alMA Ha CKJIadax [HXThl. ABTOMATH3AIUSI COCTABJIEHHS M 3aBAJKH IIHUXTHl B
IUIaBH/IBHBIC arperaTbl. ABTOMATH3aLMsl IPOLECCA MTABKH: CXEMa Pery/IMPOBaHHs PexuMa padoTHI
JAYTOBOW M HMHAYKLUHOHHOH JIIEKTPOIEYH, PETYIIMPOBAHHE JYThA BarpaHkKH. ABTOMaTHYECKHUH
KOHTPOJb W DEryJIHpoOBaHWE TEMIeparypbl B  WHAYKUHOHHBLIX Ieyax. MexaHusaius
TPaHCHOPTHPOBKH  PaclIaBICHHOr0 METalla OT IUIAaBHJIBHBIX arperaroB K 3aJlHBOYHBIM
YCTAHOBKAM.

ABTOMATH3ALMS U MEXAHM3AIMsI TIpoliecca 06pyOKH M OUHCTKH OT/IMBOK. THIIOBBIE TOTOUHDIE
JIMHUH OYHCTKH JIUTHS.

6. Texnuka Ge30nacHOCTH, y/ydIIeHHe CAHHTAPHO-THIHEHHYeCKHX yeaopuii. Oxpana
OKDPY KAI0UIeH cpeabl

XapakTepHCTHKA YCIOBHIl Tpyja B JHTElHbIX Hexax. Bakneiimue (akToOpHbI, BIUAIOLINE HA
YCIOBHS TPY/d B IMTEHHBIX 1eXaX. OCHOBHbIE HCTOYHHKH 3arpsi3HeHHs. [IpeleIbHO I0NyCTHMEBIE
KOHICHTPALMH MBUTH, Ida30B W pas/IMYHBIX a’po30jiell B TPOM3BOJCTBEHHBIX IOMEIIEHHSIX
/IUTEHHBIX 11eX0B. HOPMBI OCBELUEHHOCTH, TEMIIEPATYPEI, [PEEILHO 0Ty CTHMBIH LIyM.

Bonpocer Texnuku GezonacHocT B IIABWIBHEIX oTaenennsx. TpeGosanus IPOMBIIILIEHHOH
CAHUTAPHH, [PEIBABIACMbIE K PA3THUHBIM THIIaM BarpaHok. OUUCTKA M A0KHUTaHHE BarpPaHOYHBIX
rasoB. KOHCTpYKUMM M TeXHHYECKHE XaAPaKTEPHUCTHKH BEeHTHJISHOHHBIX YCTPOHCTB  OT
IEKTPOAYTOBbIX meyued. TexHnka 6e30macHOCTH 1pd  HKCIUTYaTAlHH — BBICOKOYACTOTHBIX
MHJIYKIMOHHBIX ollekTponeucii. TpeGoBanus TexHHKH 0€30NACHOCTH MPH BBHITYCKE H 3aMBKE
MeTatna, a Takke IMpu 00paboTke »MIKOrO MeTa/Ula pas/IHYHBIME TPHCAAKAMH. TexXHHKa
0e30MacHOCTH P IPOM3BO/ICTBE HBETHBIX META/UIOR M CIIaBOB. Mepbl 6€30MacHOCTH npH pabdote
C MarHMEBLIMH CILJIABAMH,

Texnuka GesonacHoCcTH TpPH  NPUMEHEHUH XOJIOJHOTBEPACIONHX  (POPMOBOYHBIX |
CTCPKHEBBIX  CMeCeH 10  ropsideit  ocHacTke. (OOECNBUIMBAHME W ad’palUs  I[TOMELICHHIL.
OcobennocTy TeXHHKH Ge30naCHOCTH [IPH PyuHOil GOpPMOBKe U [IpH [IPHMEHEHHH (POPMOBOYHBIX H
CTEPXKHEBBIX MalluH. OCHOBHbIE TpebOBaHMs TEeXHHKH O€30MACHOCTH IPH BHIOHBKE OTIHBOK.
TpeboBanust kK MHCTpYMEHTY M KOHCTPYKIMH 0OpYGHOrO 0GOpPYLOBAHHS H €ro palMoHaNIbHOE
pasMeLIeHue.
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3. NyGposun, B. K. Texuonoruss nuTeiiHOro npou3soactsa. POpMOBOYHBIE
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mareiiHoro npoussoactea” JI. I1. Kamupues. - M.: Mawmunoctpoenne, 2005. - 367 c.
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2 T benos, B.J1. Texnonorus BakyyMHO#M IIABKH | JTUTHS.
P BakyymHas rniaBka u npou3BoAcTBO (haCOHHBIX OTIHBOK U3
OubaHoTeUHAas
| OcHoBHast e — THTAaHA M THTaHOBLIX cruiaBoB./B.[1. Benos, A.B. ®anees, A.U.
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M3/1aTeNIbCTBA
- 2013 - 107 c. - Pexxum mocryna:
http://e.lanbook.com/book/47416 - 3arn. ¢ sxpana
OnexrponHo- |TaBomkanckuii, C.A. [IpoH3BOACTBO CIIUTKOB U3 LBETHBIX
o — Oubimoreunas [MeTa/IOB 1 CruIaBoB. HenpepreIBHOE THTHE U3 [IBETHBIX
2 —— cucTeMa METAJIIOB H CIIJIABOB B HEIOABHIKHbBIE KPUCTAILIU3ATOPbI. -
patyp M3]aTeIbCTBA | DIeKTpOH. Jan. - M.: MUCHC, 2013 - 76 c. - Pexxum noctyna:
Jlanp http://e.lanbook.com/book/47434 - 3arn. ¢ skpana
OnekTpoHHo- |bomaun, A.H. MHkenepraas 5K010THS THTEHHOTO
Oubmuoreynas |npoussoacrea./A.H. bonaun, A.W. Skosrnes, C.J1. Tennskos,
OcHoBHas
3 e cHcTeMa A.A. IlInekrop. - DnekTpon. xaH. - M.: Mammnoctpoenue,
Patyp uznarensersa |2010. - 352 ¢. - Pexxum jocryna: http://e.lanbook.com/book/738
Jlanb - 3aru. ¢ sxkpana
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Onexrponno- |Konteiruu, A.B. JIuTeitHoe npou3soacTo: OCHOBEI pecypco- 1
s - Oubimoreunas |aHeprocdepexeHus B THTEHHOM Npou3BoacTee./ A.B.
4 e cucreMa Konreirun, A.M. Opexoga. - Dekrpon. aan. - M: MUCUC,
u3narenscrsa |2010. - 77 c. - Pesxum nocryna: http://e.lanbook.com/book/2060
Jlanp - 3ari. ¢ 9KpaHa
g;lg:;z (T)::I[}?e—m Mapykoeuny, E.W. Jlutelinsie cnnase u texuonoruu./ E.U.
5 OcHoBHas B——— Mapyxosuy, M.H. Kapnenko. - Dnekrpon. aan. - Munck: 2012,
JHTEepaTypa - 442 c. - Pexxum nocryna: http://e.lanbook.com/book/90516 -
U3JaTe/IbCTBA
3ar, ¢ 9KpaHa
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Hy6posun, B.K., Texnonornueckue npoueccs! juths/B.K.
.. |Ayoposun, A.B. Kapniusckuii, O.M. 3aciasckas. - UensGuuck:
DIIEKTPOHHBIH .
6 JlononHuTeIbHAas caraor W3parensckuii nentp IOYpI'Y, 2013. - 194 ¢. - 49 k3., Pexxum
aMTEpATypa OYpI'y joctyma:
http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000
517462
OnexktponHo- [Yepusiuos, E.A. JluTeiinsle TexHonorun. OCHOBEI
on oA OubiHoTeuHas |[MPOEKTHPOBAHMS B TIPUMEPAX W 3a/1a4ax: yaeOHoe
7 [— cucrema nocodue./E.A. Yepupimos, B.W. [lansiuny. - Dinexrpon. naH. -
usjarensersa  |M: Mammnoctpoenne, 2011. - 288 ¢. - Peskum moctyna:
Jlanb http://e.lanbook.com/book/2017
4, YCJIOBUA JOITYCKA K DK3AMEHY

AcIUpaHTaM I/ clauyd KaHAHAATCKOro 3K3aMeHa Heo6xomumo moaats 3ASIBJIEHUE s
oTzAen acnupanTypel. Ha komuu 3asBieHus JIOMKHO OBITH COrlacHe pyKOBOAUTENS acrupanTa. K
SK3aMEHY JIOIIYCKAETCs aCMUPAHT, OATOTOBMBIINH JIMCCEPTALMIO U aBTOpedepar AMCCepTaLUH,

3. [TIPOLEJTYPA TTPOBEJAEHU A DK3AMEHA

[lonroToBka NMCHMEHHOrO OTBETA ACMHPAHTOB OCYIIECTBISIETCS B YCTaHOBJICHHBIE
pacrucanueM JaThl M BpeMs B y4eOHOH ayanTopun kadeIpsl. ACHUPAHTy BbIIAETCS CIIy4YaiHbIH
Ouner. B cocTas Kk3aMeHaHOHHOr0 GHIleTa BXOIST 3 BONpoca:

IlepBbiii Bonpoc u3 pasaena «Teopernyeckue 0CHOBBI INTEHHOrO IPOM3BOACTBEAY.
Bropoii Bonpoc u3 pasnena « TexHOTOrH4IeCKHe OCHOBEI TNTEHHOTO IPOH3BOICTBAY
Tperuii Bonpoc sBnsieTcss mononuuTelpHbIM. OH CBS3aH ¢ TeMOi JINCCEePTALlMOHHOTO

HCC/IENIOBAHMS M BHIOMPACTCSl KOMUCCHEH M3 OCTABIIMXCS Pa3[esioB NPOrpaMMBl, BOIIPOC 3a1aéTcs
nocsie 00CyIKAEHUST TEMbI HayYHOH pabOThI.

Bpems, oTBeieHHOe Ha THCEMEHHYIO [OATOTOBKY OTBETOB — 60 MHHYT.




[Tociie MUCHMEHHOMN MOANOTOBKH KOMMCCHS BBICTYIIHBAeT OTBETHI acnupanta. Ha oTBeT 1o
KaiK10My BOTIPOCY IPEAOCTaBAACTCA 0 10 MUHYT, 1I0C/E Yero Kax/blid WieH KOMHCCHH 3a/1aCT HE
MeHee 0JIHOTO JIOTOIHATENBLHOTrO Borpoca. [Ipocnyinas 0TBETE HAa BONPOCH! B OUIIETE H HA OTBETHL
HA JIOMOJTHHTEIbHBIE BOMPOCK], KOMUCCHS BHICTABIISECT OLEHKH I10 KPUTEPHSIM yKa3aHHBIM B TalJ. 1.
Ilo kaxmoMy BOOpOCY M3 OuWiiera KOMHCCHS BBICTAB/ISeT ONIHY OIEHKy. MrtoroBas oOlLeHKa
OTPEACIIACTCA CPEIHHM apu(PMETHIECKHM T10 3 OLCHKAM 3a OTBETDI.

Tabmuua 1

ITokazaresn Kpurtepun ouennBanus

1. [lonHoTta otBeTa | BuicTaBnsetcs 6ajul, COOTBETCTBYIOIIUIA OJJHOMY U3 KPUTEPHEB:

3 Dajula — pa3BepHYTBIH M MOJHBIA OTBET Ha BOMPOC;

2 Ganna — B 1EJI0M IpPaBUJIbHBI OTBET HA BOMPOC, HO C OUMIHOKAMH B
W3JI0IKEHHH OT/AE/LHBIX TTOJIOKEHHIA;

1 Gal1 — OTBET COAEPIKUT IpyObIc OUUOKH;

(0 DayI0B — HET OTBETA Ha BOIPOC.

2. OtBeThl HA 3analoTes  IOMOJHHUTEIBHBIE BONPOCHL, TMPEANONaralolux KOPOTKHE
JIOTIOJIHUTENILHBIE oTBeThl. BeicTapiseTcs Oall, COOTBETCTBYIOMHH OTHOMY U3 KPUTEPHEB:
BOIPOCHI 2 DaJiia — aHbl BEPHBIE OTBETHI HA BCE BOINPOCHI;

1 Gann — nanbl BepHBIE OTBETHI HA 1 Bonpoc H oJiee;
| 0 Gasna — HET BEPHBIX OTBETOB.




