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Pa3ne.11 1 TexHoJiorus OpPraHnve€CKMux BelIeCcTB

1. TexHonorus xxuakoQazHoro u razopazHoro ruJpUpPOBaAHU.

2. XuMHS M TEXHOJIOTHS TMPOLECCOB OKHUCIECHUS YTIEBOAOPOJIOB U
MIPUMEHEHUE TIOJTYYEHHBIX MPOAYKTOB.

3. Krnaccudukanusa Karaau3aTOpoB Il TMPOBEACHHUS TETEPOTECHHO-
KATATUTUYECKHUX NTPoLeccoB N-alKUIUPOBAHUS U KX OCHOBHBIE XapaKTEPUCTHKHU.

4. MHOroaToMHbl€ CHHMPTBHI, XUMHYECKHE CBOWCTBA, IPOMBIIIJICHHbIE
CIOCOOBI MOJTYYEHHS U IPUMEHEHHUE.

5. Apomaruyeckne HHUTPWIBI, XUMHUYECKHE CBOWMCTBA, IPOMBIIUICHHbIE
CHOCOOBI MOJTYYEHUS U IPUMEHEHHUE.

6. XuMUS U TEOPETUYECKUE OCHOBBI ITPOLIECCOB ITEPUPHUKALIUH.

7.  IlomyueHue >(puUPOB KapOOHOBBIX M HMHUJOBBIX KHUCIOT M KHCIOT
docdopa.

8. CuHTe3 M mpeBpalieHus] a30TIPOU3BOAHBIX KAPOOHOBBIX M MUMHUAOBBIX
KHCJIOT.

Jlutepatypa, pexkomenjayemMasi sl NOATOTOBKH K BCTYNHMTEIbLHOMY
IK3aAMeEHY:

1. OOmas opranndeckas xumus, T.1. — M.: Xumus, 1982 — 736 c.

2.  OO6mas oprannueckas xumus, T.2. — M.: Xumus, 1982 — 856 c.

3.  OO6mas oprannueckas xumus, T.3. — M.: Xumus, 1982 — 875 c.

4.  OO6mas opranuyeckas xumus, 1.12. — M.: Xumus, 1982 — 912 c.

5. Jlebener H.H. Xumus M TEXHOJOTHS OCHOBHOI'O OPraHMYECKOTO H
He(pTEXMMUYIECKOTO CHHTE3a. 4-¢ U3 ., - M.: Xumus, 1988 — 592 c.

6. Tumodeer B.C., CepadbumoB JI.A. IIpuHUIUIBI  OCHOBHOTO
OpraHUYeCcKOro U HePTEXUMHUUECKOTO CUHTe3a. - M.: Xumus, 1992 — 432 c.

7. Topemuk M.B., DOdpoc JI.C. OCHOBbI XUMHUM M TEXHOJOTHUH
apoMaTHYECKUX coeAuHeHu. - M.: Xumus, 1992 — 640 c.

8. Mpyranmunckui @D.@., Tperep [O0.A., Jromwmn M.M. Xumus u
TE€XHOJIOTUS FaJIOT€HOPTAaHUYECKUX coeuHEHU. - M.: Xumus, 1991 — 272 c.



Pasne.ﬂ 2 TexHoJyiorusi u HQpCpﬁﬁOTKa NOJIMMEPOB H KOMIIO3UTOB

1. OCHOBBI TEXHOJIOTHM M CHHTE3a MOJMMEPOB, HX MOJIEKYJIsIpHAsA
CTPYKTYPA U MAKPOCKONNYECKHUE CBOMCTBA

3HavYeHUe U POJib MOJUMEPHBIX MAaTEPUAIOB B XO35UCTBE CTPAHbI, TEXHUYECKHU
BA)KHBIC TMOJIUMEPHI: 3JIACTOMEPHI (Kay4dyKH), MIACTUYECKUE MACChl, HICKYCCTBEHHBIC
U CHUHTETUYECKHE BOJIOKHA, MOJMMEPHBIC MOKPBITUS - IUJICHKH, JIAKW, KPACKHU.
KoHCTpyKkIImOHHBIE MaTepHalibl Ha OCHOBE TMoauMepoB. VX mpuMeHEeHHE B
Pa3JIMYHBIX OTPACIIAX HAPOJAHOTO XO35MUCTBA: B TEXHUKE, CTPOUTEIHCTBE, MEAUIIUHE U
T.II.

OcHOBHBIE  TPENCTaBICHUA O CIOCO0aX MPOU3BOJACTBA  IMOJMMEPOB.
[TonruMmepusanusi B pacTBOPE, IMYJIbCUU, CYCIIEH3UU, Macceé MOHOMEpPA, B Fa30BOU U
TBepao (Qazax. IIpousBojCTBO TOJIMMEPOB B paciulaBax MOHOMEpPOB TIpH
CTYyIIEHYaTOM CUHTE3E.

MonekynsipHass CTpyKTypa M MaKpOCKOIMYECKHE CBOMCTBA MOJHUMEPOB.
MonekynsipHas  Macca  uened.  MOJIEKyJISIpHO-MacCcoBOE€  paclpeeieHue
BbIcOK0RIaCTUUHOCTB, TIJICHKO- U BOJIOKHOOOpA30BaHUE KaK XapaKTepHbIE MPU3HAKU
MOJIMMEPHOTO cOCTOsiHUS BenecTBa. Dusnueckue, (ha3oBbIe U arperaTHbIE COCTOSHUS
noauMepoB. CTEKIIOBaHWE W KPUCTAUIM3AUA MOJUMEPOB. DU3NUECKHE CBOWCTBA
MOJIMMEPOB B PA3IMUHBIX cOCTOsAHMAX. [lyTn ynpaBneHuss umu. HagmonexkynspHbie
CTPYKTYpbl B aMOp(PHBIX U KPUCTAUIMUECKUX TOJIUMEpPaX. OJIEKTPUUYECKHUE,
TEII0(PU3N-YECKHEe, ONTUYECKHE, (PUKIIMOHHBIE U Apyrue cBoiicTBa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB moyiuMmepoB. llomumep- aHajgoruyHele, BHYTPU- U
MEXMOJICKYJIIpHBIE peakiuu. JledcTBUE CBeTa, H3JYYEHUH BBICOKHUX JHEPTHH,
TEIUIOTBI  Ha  nonuMmepbl.  OKHCIEHHE  TOJIMMEPOB U MEphl  3allMTBHI.
MexaHOXUMHUYECKUE TPEBPALEHUS TTOJIUMEPOB.

2. CBOMCTBA OJIMMEPOB M MATEPUAJTIOB HA UX OCHOBE. MeToAbI X OLIEHKH

OcHOBHbIE CBOMCTBA MOJIMMEPOB, OMPEIEISIONINE UX MePepabOTKy B U3JIEIHSL.
TexHoornyeckne CBOMCTBA IOJIMMEPHBIX MAaTepuayoB. Peosornueckne CBOWCTBA.
B3anmocCBsA3b MONEKYISIPHON CTPYKTYPBI M TEXHOJIOTMYECKUX CBOWCTB MOJIMMEPHBIX
MaTrepuaioB. MeTonbl HCHBITAaHUS TMOJMMEPHBIX MATEpHAIOB. MexaHnyecKkue
CBOMCTBa MOJMMEPHBIX MaTepuanoB. [[poyHocTHBIE U AedOPMAIIMOHHBIE CBOWCTBA.
Penakcanimonnsie CBOMCTBA. YINPYTrOrHCTEPE3UCHBIE CBOWCTBA. J[ONTOBEYHOCTH U
YCTQJIOCTHAsl  BBIHOCIMBOCTH. JIMHamMuyeckue  CBOMCTBA.  MI3HOCOCTOMKOCTS.
3aBUCUMOCTb CBOMCTB IOJUMEPHBIX MAaTEPUAJIOB OT TEMIIEPATYPHI.

3. OcHOBHbBIEC MOJTUMEPBI H OJTUMEPHbIE MATePUAJIbI

Knaccudukanus molIMMepHBIX MaTepUaIOB MO XUMHUYECKOMY CTPOCHHIO
MOJIMMEPHOM 1ENH, 10 TEXHOJOTMYECKUM M SKCIUTYyaTallMOHHBIM XapaKTEPUCTUKAM.

[Tonumepsbl 1711 MPOM3BOACTBA ILIACTMACC, BOJIOKOH, IUIEHOK, IMOJy4YaeMble
LEMHOW MOJMMMEpHU3alueii: MoJnoieUHbI, MOIUCTUPOI U COMOJIMMEPHI CTHPOJA C



JIPYTUMU MOHOMEpaMH, MOJUMETUIMETAKPUIAT, TTOJMBUHIIXJIOPU, (PTOPOIIACTHI,
NOJIMAKPUITHUTPUII, TOJIMBUHUJIALIETAT U JIP.

[TonuMmepsl Uil MPOU3BOJACTBA IUIACTMACC, BOJIOKOH, IUIEHOK, IOKPBITHM,
MOJIy4aeMbl€ MO CTYMEHYAThIM PeakiusM: MoJu(opMaabIAerul, MoaraleTalibIeru,
NEHTAaIUIACT, oM EeHNICHOK-CH ]I, NOJIMATUIICHTEpedTaNAT,
noyimOyTuienrepedranar, MOJINKapOOHATHI, MOJIMAMHU/IBI, OJIMUMU/IBI,
NOJIMYpeTaHbl,  (EHONBHOANBJACTUIHbIE,  aAMUHOAJIBJECTUAHBIC,  AIMOKCUIHBIC,
oA pupHbIE (HEHACHITIIEHHBIE), (hypPaHOBBIE, KDEMHUHOPTaHUIECKUE CMOJIBI U JIP.

CuHTeTHYEeCKHE Kay4yKU: OyTaaueHOBEIC, W30IPEHOBBIE,
OyTaaueHCTUPOIbHBIE W OyTaJIUCHHUTPUIBHBIC, CHJIMKOHOBBIC, XJIOPOIPEHOBEIE,
Oytuikayuyk, sTwieHnponwieHoBeie CKOIII u CKOIIIT, »snuxioprupuHOBEHIE,
dbTopkayuyku, YPETaHOBBIE, MOJUCYJIbPUTHEIE, aAKpUJIATHBIE 151 Tp.
TepMoaacTomIacTsl.

4. UarpequeHThbl MOJIMMEPHBIX KOMIIO3UIMI U UX POJIb B (POPMUPOBAHUN
CBOWCTB MOJIMMEPHbIX MAaTEePHAJIOB

Ponb uHrpeAMEHTOB M MeEXaHM3M HUX JeHCTBUS B mnosiuMepax. OOmme
TpeOOBaHus, NPEAbSBIIEMbIE K MHIPEAUEHTAM U OIIEHKa UX KauecTBa. OTBEpKICHHE
U ByJIKAHM3alMsl Kak IMpolecchl (pOpMHUpPOBaHUS ceTyaThiXx HoaumepoB. CTpykTypa
CETYATOro MOJMMEPA, MapaMeTpbl CETKU. BiusHUE CTPYKTYphl BYJKAHU3ALUOHHOU
CETKH Ha CBOMCTBA KOHEYHOr'O MPOAYKTA.

OTBepauTend W BYJIKAHHU3YIOIIME BEIIECTBA. YCKOPUTEIU M aKTUBATOPHI
OTBEP)KJEHUS U BYJKAHM3ALMU, UX KiIacCU(UKAIUs W BIMSIHUE HA CTPYKTypy M
CBOMCTBa ByJIKaHM3aTOB. CTapeHHe MOJIUMEPHBIX MATEPUAIOB MO/ BIUSHHUEM TeIla,
CBETa, KHUCJIOpPOJa, O30HAa, MHOTOKpaTHBIX jaepopMauuid U T.I. MeTozsl
uccienoBanus crapenus. Knaccuduxaus nporuBoctaputeneid. O30HHOE cTapeHHe
M METOABI 3alIMTBl OT O30HHOIO cTapeHus. PaguanuonHoe crapeHue. Tepmo- u
CBETOCTA0MIIN3ALINA.

Haronnenne u HanomHurenu. CucreMa MOJIMMEP-HANOIHUTENb. Teopuu
YCUJICHUS TOTUMEPOB HanoJdHuTesIMu. Kimaccudukamus HamoaHuTemne.

Kpacsmue BemectBa. Haznauenue u ocHOBHBIE TpeOOBaHUS, MPEIbSIBISIEMbIE
K KkpacutessiM.  Heopranumdeckume  kpacurenu. OpraHudeckMe  KpacUTENH.
CrienmanbHble UHTPEIUEHTHI: MOU(UKATOPBL, opooOpasyromue,
aHTU(QPUKLMOHHBIE, a0pa3KBbl, AHTUIIMPEHBI U JIP. U UX HA3HAYCHMUE.

[Inactudukatopel. BiusHue miactudukaTopoB Ha CBOMCTBAa MOJHUMEPOB.
Teopus  neiictBus  mnactudukatopoB. TpeboBaHusg K  IUIacTUPUKATOPAM.
Knaccudukanus naactudukaTopos.

ApMHpOBaHHE M apMHUPYIOUIME MAaTE€pHalIbl: TEKCTWIb, CTEKJIOBOJIOKHA U
TKaHU, METAJUTOKOP/, acOecT u Ap. HazHauenue u TpebOBaHuUs, IPEABABISIEMBIE K UX
KAaueCTBY.

[Tonumep-nonuMepHbie cUCTEMBL. PUBHKO-XUMHUYECKHUE SIBICHHUS HAa TPaHULIE
paszznena (a3 reTeporeHHbIX TOJTUMEPHBIX CUCTEM.



5. OO0mme NPUHUMOBI CO3JAHUS MOJUMEPHBLIX KOMIIO3UIIHOHHBIX
MaTepUAJIOB

[ToHsiTHE O MONMMMEPHBIX KOMIO3UTax. [IpUHIMIIBI COCTaBIIEHUs] PELENTYpPhI
IlacTMacc, pEe3WH, IUICHOK, MOKPBITUA M JAPYrHMX MOJUMEPHBIX MaTepUasoB.
MmuoroobOpa3zue  TpeOOBaHMH, MNPEABABISEMBIX  MOJMMEPHBIM  MaTepuaiam
Pa3IMYHOrO HA3HAYCHUSI.

KoHcTpykumonHsie, TEIJIOCTONKHE, napocTolKue, yIapOIpOYHbIE,
TEIJION30JIUPYIOLINE, MOPO30CTOMKHIE, OEH30MACIOCTOMKUE, OTHECTOMKHE, TOPUCTHIE
(rybuatbie), TBEpIble, PEHTTECHO3ANIUTHBIC, JJICKTPONPOBOMASAIINEC, MAarHUTHBIC,
aHTU(PUKIIMOHHBIE W Jpyrue wmartepuaibl. [lomuMmepbl sl M30JAIIMOHHBIX
MaTepHuaioB.

6. OcHoBHBIE MpoLecchl NepepadoTKU MOJIUMEPOB

OcoOeHHocTH TEepepabOTKU 3J1aCTOMEPOB, IUIACTMACC U CTEKJIOIUIACTUKOB,
MOKPBITUM, TIJIEHOK.

[TogroroBuTenbHblE CTaAUM NPOU3BOACTB. IIpUrOTOBIEHME NONMMEPHBIX
cMmecer. Peosiornueckue CBOMCTBA CMECEM M METOABI UX ompeneneHus. Teopuu
Mpolecca CMEUIEHU W JHUCHEPrUpOBaHUs, MOAECIUPOBAHUE, MaTEMaTHUYECKOE
omucanue Tmporecca. Kiaccudukanus METOAOB NEpPepadOTKH  MOJIUMEPOB.
[lepepaboTka B TBEpPJIOM, BSI3KOTEKY4YE€M COCTOSHUSIX, B PacTBOpPE IOJIUMEPOB,
BOJIHBIX JUCTIEPCUAX, U3 OJIUTOMEPOB.

[IpeccoBanue mMOPOIMIKOOOpPA3HBIX, TPAHYJIUPOBAHHBIX, BOJOKHUCTBIX U
CJIOMCTBIX MAaTEPUAJIOB.

Oxcrpy3us. OCOOCHHOCTH JKCTPY3UM Ha OJHOIIHEKOBBIX, JIBYXITHEKOBBIX,
JUCKOBBIX  DIKCTpyJiepax, MPOU3BOJUTEIBHOCTh M  MOIIHOCTh MOTpeOssieMas
AKCTpyZepaMu, pabodass TOYKa OKCTpyJaepa. OKCTPY3Us IJICHOYHBIX W3JCIUH,
JUCTOB, NUJIAHTOB U TpyO, mpoduiabHbIx u3aenuil. lllnpuiieBanue smactomepoB B
MallIMHaxX 4epBAYHOrO Tura. GopMoOBaHUE MOJMMEPHBIX KoMmIo3uuuii. HazHaueHnue
mpoimiecca  ¢opmoBanus. Buabsl  ¢opmoBanusg. IIpuuuMHBI  BO3HUKHOBEHUS
AHU3O0TPOIUU CBOMCTB M YCAJKH 3aroTOBOK. AIMapaTypHoe oQopMieHUE, MyTU
uHTeHCcHu(puKaruu. TeXHOMOTUS W3TOTOBIEHUSA W3ACIUA MHEBMOGOPMOBAHHEM,
BaKyyM(pOpMOBaHHEM, ME€Xa-HOITHEBMO(POPMOBAHUEM, IIITAMIIOBKOM.

TexHOmOorusT M3rOTOBIICHUS W3JICJIMM JUTHEM IOJ JABICHUEM. Y PaBHEHUE
COCTOSIHUSI, U3BMEHEHHE TeMIlepaTyphl U JaBieHUsS B (opMe, OCOOCHHOCTH TEUEHUS
Marepuaiia B popme.

[Ipouiecc  kanmanapoBanusi.  TeopeTudeckoe  0OOCHOBaHME  Ipollecca
KQJIAHAPOBAHUS, €r0 MAaTEMaTUYECKOE OIHCAaHWE. PexuM KanaHApoBaHUs. THIIbI
KQJIAHAPOB B 3aBUCUMOCTU OT Ha3HaueHUsA. [I0TOYHBIE BBICOKONPOWU3BOAUTEIBHBIE
ABTOMATUYECKHE JIMHUH IPOMA3KH U HAKIIAJKH MOJIM-MEPHOW CMECH Ha TKAHb.

Texnonorus nepepabOTKH OJUTOMEPOB B U3eHs. TeXHOIOTHS U3TOTOBICHUS
ra30HAMOJHEHHBIX, IEHUCTHIX, STMEUCTHIX MOJIUMEPOB.



7. Jlykacuk B.A. MarepuanoBeieHHE M TEXHOJIOTHS KOHCTPYKLIMOHHBIX
MOJIMMEPHBIX MarepuajoB: Yue6. mocoome / Ilom pen. wi-xkopp. PAH U.A.
Hogakoga, Bosirorpan, 2003. — 156 c.

8. Ocomnnk HM.A., lytunun 10.®., KapmanoBa . O.B. IlpowusBoacrtso
PE3UHOBBIX TEXHHUYECKUX wu3aenuil.-Boponex:Boponex.roc.rexnon.akan., 2007.-
972c.

9. bonwmoit cnpaBounuk pesuHmuka.Y1-Y2/ Ilox pen. C.B. Pe3nuyenko,
FO.I1. Mopo3zosa.- M., «Texaundopm MAN», 2012.- 744c., U2-648c.

10.A.M. IInuyrun. MarepuanoBeIueCKrUe aCNEKThl CO3/IaHUS IIUHHBIX PE3UH.
Hayunoe nznanune-Mocksa, 2008.-383 c.



Paspnen 3. [Ipoueccsl U annmaparbl XMMHU4YECKHUX TEXHOJIOTH I

1. Yucna rupoAMHAMUYECKOTO MOA00MS, UX PUZNUECKUN CMBICI.

2. VYpaBHeHue OanaHca CUII IPU JBUKEHUH TBEPAOIO TENA B AKUAKOCTHU TOJ
JEMCTBUEM BHEIIHUX MAaCCOBBIX CHIL

3. OCHOBHOE KHHETHYECKOE YpaBHEHUE (PUIBTPOBAHMUSL.

4. OCHOBHbBIE XapaKTEPUCTHKU Ipolecca nepeMemuBaHus. OCHOBHbIE
CIIOCOOBI TEpEMEIINBAHUS B )KUIKUX CPEAax.

5. Tennonepenaua. OcHoBHOE ypaBHeHHE Terutonepenaun. Kosdduument
Teruionepenayn, ero (Gusuueckuii cmbica. [IpaBuiio agAUTUBHOCTH TEPMHUYECKUX
COIPOTHUBIICHUH.

6. HarpeBanue BoasabpiM mapom. OOmiasi XxapakTepUCTHKa U JTOCTOWHCTBA

Metona. HarpeBaHue «oCTpbIM» U «TIIyXxum» mapoM. (OCHOBHBIE pacyeTHBIC
COOTHOILICHHS.

7. Boimapusie  anmapartel.  Kiaccudwukarusi  BbIIApHBIX — allapaToB.
TpeOoBanus K BbIIAPHBIM amnmaparaMm. BHIBI MPOMBIIUIEHHBIX pPacTBOPOB.
Brinapubie TpyOUaThie anmapaTthl ¢ €CTECTBEHHON HUPKYJISIUEH, ¢ TPUHYIUTEIHHON
LUPKYJSIIUEN, C BOCXOISIIEHM IUIEHKOM W CTEKaroLled IUICHKOM, POTOPHBIE
IJICHOYHBIE BBIIAPHBIC aNlapaThl, KOHTAKTHHIC BBINAPHBIE alMaparbl, BbIIApPHBIC
anmapaTbl MTHOBEHHOTO HucrnapeHus. CpaBHUTEIbHBIM aHalu3 uX paboTel. Bwidop
KOHCTPYKIIUHU U 00JIaCTh MPUMEHEHHUSI BhITIAPHBIX aIapaToB.

8. Monekynsipuas auddy3us. Ilepeiii u  BTOpoit 3akoH Duka.
Koadpdunment wmonexymspHot auddy3uu, 3aBUCUMOCTb €0 OT Pa3IMUHbBIX
¢aktopoB. KonBektuBHas muddysua. YpaBHenue wmaccootgaun Illykapesa.
Koaddumment maccoornaun. Kpaesbie ycioBus.

0. AOcopOrusi. dusnueckas CyIIHOCTh TMpolecca U 00JIacTH  €ro
MPOMBIIIUICHHOTO TNpuMeHeHus. dusudeckass adbcopOIms U xemocopOuus. 3aKoH
paBHOBECUS B CUCTEMAX Ta3->KUJIKOCTh. DaKTOPHI, OJIaronpusTCTBYIONUE a0COpOITUU
U JCCOPOIINH.

10. HacamouyHble KOJIOHHBI. YCTPOWCTBO OCHOBHBIX Y3JIOB. THIIBI HAacaioK,
WX TEXHUYECKHE XaPaKTEePUCTHKU. [ WApOAMHAMUYECKHE PEXKUMBI  PaOOTHI
HACcaJ0OYHbIX KOJIOHH. ['uapaBimuueckoe conpoTuBiIeHne Hacaaok. Beibop Hacamku.

JIMTEPATYPA, PEKOMEHAYEMAS JJ51 HOATI'OTOBKH
K BCTYIIUTEJIBHOMY 29K3AMEHY

1. MamuHel 1 annaparbl XUMHUYECKUX MPOU3BOJACTB: YUYECOHUK JJi BY30B
/A.C.Tumonus, b.I'bangeun, B.f.bopmes, I.N.I'ycee u ap./ mnox oOuiei
penakiuent A.C.Tumonuna.- Kanyra: U3a-so Hoocdepay, 2014.- 856¢.

2. N.N. Tlonukapos, M.I'.I'aiikynnH. MamvHbel ¥ anmnaparbl XUMHUYECKHAX
MIPOM3BOJCTB U HedTerazonepepadboTku: YueOHHK.- u3l. 2-e, nepepad. M gom.- M.
Anbda — M, 2006.-68c.

3. A.C.Tumonun OCHOBbl KOHCTPYMpPOBaHHSI UM pacueTa XHMHKO-
TEXHOJOTMYECKOT0 U MPUPOA0OXpaHHOro obopynoBanus: CrnpaBounuk.- W3n. 3-e.
nepepad. U nom.- Kanyra: U3a. H.boukapesoit, 2006. T1.-850c.; T.2 — 1028c.



4. Kacarkun, A.I'. OcHOBHBIE T@poIECChl W anmaparbl XHUMHYECKOU
texnonoruu / A.I'. Kacarkun; 14-e u3na., crepeotun. u aopadb. — M.: OO0 TUJ]
«AnpsHCY, 2008. — 750 C.

5. OcHOBHBIE TIPOIIECCHI M anmapaThl XUMHUYECKOM TexHosoruu. Ilocobue
no mnpoektupoBanuto / KO.M. JlpitHepckuii [ ap.]; 4-e uw3n. — M: OOO TUI
«AnpsHCY, 2008. — 496 C.

6. [TaBnoB, K.®. I[lpumMepsl U 3ai1auu 1Mo Kypcy IPOIECCOB U aIlapaToB
xumudeckor texnojoruu / K.®. I1asnos, I1.I'. Pomankos, A.A. Hockos. — M.: OOO
TN «AnbsiHe», 2013. — 576 c.



Jlutepatypa, pexkomeHayeMasi il NOATOTOBKH K BCTYNHUTEJIbHOMY
IK3aAMEHYy

1. Kypenkop B.®. Xumus u pusnka BBICOKOMOJICKYJISIPHBIX COCIUHE-HUM.
VY4e6. nocodue/Kypenkos B.®./- Kazans, OO0, Uznarensckuii 1om «byT-nepoBckoe
Hacnenue «byTtiaepoBckoe Hacieaue» , 2009.— 292 c.

2. KynesneB B.H. Xumus u ¢pusnka BbICOKOMOJIIPHBIX MOJUMEPOB. 2-€ U3J. U
non./ B.H. Kynesunes, B.A. lllepmneB. — M., KonocC, 2007.- 367c.

3. Texnuueckas ¢u3Mka W XUMHA d>JacToMepoB: YueO. mocobume/ W.IL
[Terprok, A.H. lNaitmanun, B.®. Kabnor u ap./ Bonr ' TY, Boarorpan, 2001.— 88

4. Kabnos B.®., Hoomomsrea O.M., Kpakmun M.A. Marepuansl u
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1. Teopernuyeckne 0CHOBbI METAJLTYPIUH

Qu3suKo-Xumuyeckue 0CHO8bl MEMALyPeUYecKux npoyeccos.

QOyHKIMM  COCTOSHMS.  TepMOIMHAMUYECKOE  paBHOBECHE.  3aKOHBI
TepMOJUHAMUKHU. TepMoaMHAMUYECKHE NOTCHIHAIbl (BHYTPEHHSS OHEPrus,
SHTANBIUS, SHTPOIHS, U300aPHO - U3OTEPMUUECKUN U U30XOPHO-U30TEPMUUYECKUN
noTeHnuan). TepMoauHamuKa cruiaBoB. MjeanbHble W pealibHbIE PaCTBOPHIL.
TepmoauHaMuyeckass akTUBHOCTb (BBIOOpP CTaHIApPTHOIO COCTOSIHUSI, METOJIbI
OINpPEEIICHMS, IPUMEHEHHE).

TepmoanHaMyKa NOBEPXHOCTHBIX sIBICHUM. [[0BEpXHOCTHOE HATSIKEHUE,
METO/bI €TO ONPENEIICHHUS.

OOmiast XapakTepUCTUKA TE€TEPOreHHBIX METAJUIyprUYeCKUX pEeaKIHil.
[IpU3HAKK TUMUTHPYIOIIUX CTAIAMN.

Cmpoenue u c80Ucmea HCUOKUX Memaios.

Kuzakoe cocTosHUE KaK IPOMEKYTOUHOE MEKIY TBEPABIM U ra3000pa3HbIM.
bnvoxkauid ¥ pganmbHUNM TOPSAOK. bBiIM30CTh CBOWCTB KUAKHUX METALIOB MPHU
HEOOJIBIINX NEpEerpeBax HaJl JMHUEH JIMKBUAYC K CBOMCTBAM METAJUIOB B TBEPIOM
COCTOSIHUU. TepMOoaMHAaMUKa IIPOLIECCOB IUIABICHUS U KPUCTAJUIU3ALMH.

CmpoeHnue HCUOKUX ULTLAKOS.

Teopun cTpoeHus n1akoB. XUMHUUECKHE U (PU3MUECKHE CBOMCTBA HIIAKOB.
OCHOBHOCTB U CIIOCOOBI €€ BBIPAXKECHHUS.

2. TexHo10rus NPOM3BOACTBA YEPHBIX METAJLIIOB

Jlomennwiu npoyecc.

Knaccudukanus xxene3opyaHbiXx MaTepuaioB. MecTopoKaeHus: py YEPHbIX
MetaioB. @mrockl. TormmBo. TexHorenHoe CoIpbE. /JoMeHHas neyb. OCHOBHBIE
npoueccel. HarpeB u pasnoxkenne muxthl. [Iponeccsl BOCCTAaHOBIEHUS B
JOMEHHBIX nedax. TepmoanHamMuKa BOCCTAHOBIIEHHUs kene3a. HayrnepoxnBaHue
xene3a u ¢opmupoBanue uyryHa. KaudectBo uyryna. IllmakooGpa3oBanue B
JOMEHHbIX nieyax. CBolcTBa 1U1aka. KOHCTPYKIMS JOMEHHBIX MTEYEH.

Memannypaus cmanu.

Tepmonunamuka okuciaeHus yriepoja. KoHueHtpanus yriepona u
KHCJIOpOAA B CTaJbHOM BaHHE B IIpolecce IUIaBKUM. KHHETHMKAa OKHUCIEHUs
yriepoaa. TepMoauHaMMKa OKHCIICHMs KPEMHHs, MapraHua u xpoma. dusmko-
XMMHUYECKHE OCHOBBI OKHCIIeHus1 (¢ocopa U yaaieHue cepbl. BiusHue cocraBa
IUlaKka U TeMIepatypbl mMeTauia Ha koddduimeHt pacnpeneneHus (ocdopa u
CEPBI MEXKIY METAIJIOM U IUIAKOM.

BinsiHue 351eMEHTOB-PACKUCIUTENIEH HA aKTUBHOCTh KUCJIOPOAA B KUAKOM
Keneze. AHanM3 KpUBOW packucieHus. PackucieHue jKene3a UM €ro CIUIaBOB.
KommnekcHoe packucienue. PackucnurenbHas CHOCOOHOCTh IIJTAKOB.

TepmoguHaMuka oOpa3oBaHHsS HEMETATMYECKUX BKItoueHuid. I[lporeccs
YKPYIIHEHHS U YJAJICHHUs] HEMETAJUINYECKUX BKIIOUYEHUM B TPABUTALIMOHHOM IIOJIE.
Brnusinue cBOMCTB moBepxHOCTEN pasnena (a3 Ha CKOPOCTh yAAJECHUS! BKIIOUSHUN
u3 pacmiaBa. OCOOEHHOCTH MeXaHU3Ma yIaJeHHs] HEMETaNIMYECKUX BKIIOUEHUH.

IlomaTe 0  KpucCTauIM3allMM W 3aTBEPACBAHMHA. BrlpammBaHune
MOHOKpPUCTAQJIJIOB.  3aTBEplieBaHHME OTIMBOK U  cOUTKOB. OcobGeHHoCTH
3aTBepAEBaHMs CIUIaBoB. Kpucrtammmzamuss oJHO(A3HBIX CIUIABOB B YCJIOBHSIX



oOpa3zoBanusi TUIOCKOTO (poHTa. [loHATHE O paBHOBECHON KpHCTAUIM3AIUH.
Oco0eHHOCTH KpUCTAIM3AIMU TIpU OTCYTCTBUU Au(dy3un B TBEPION (aze, mpu
OrpaHM4YeHHOW JU(PPy3un U OTCYTCTBUM KOHBEKTUBHOIO TIE€pEMEIIUBAHUSI.
BimsiHue Ha nponecc KpUCTAIIM3allui KOHBEKTUBHOTO TIEPEMEIINBAHMS, YCIOBUS
nepexoga OT IUIOCKOro (poHTa KpUCTAIU3alMu K sdyercroMy. [lonsarue o
KOHIIEHTPAIIMOHHOM TEPEOXIXKIECHUN U €r0 posii B (DOPMUPOBAHUM CTPYKTYPHI
MeTaluia.

I'omorennas kpucrammsanus. [IpencraBienue npouecca KpUCTaLUIA3ALMH C
MO3UINHI KJIACCUYECKOH TEPMOAUHAMUKHU. Ilousarne 0
«IPEIKPUCTATUIM3ALUOHHOMY TEPEOXJIaXKIeHUN. BiusHUe NepeoxsakIeHus Ha
TEPMOJMHAMHUKY M KHHETHKY Mpoliecca KPUCTAUIM3allMM METAJUIOB U CILJIaBOB.
VYcnoBuss M MexaHu3M 0Opa3oBaHMs 3apoAbIIEH M POCTa KPUCTAILIOB.
['eTeporeHHoe 00pa3oBaHUE 3aPOIbIIICH.

OcobOeHHOCTH OTBOAA TEIUIOTHI KpucTaumzanuu. OOecnieyeHue ycloBUN
JUISL IEHJPUTHOTO pocTa KpucTauioB. CTpoeHue JeHIpUTOB. TepMOAMHAMHUYECKUE
U KUHETUYECKHE OCOOCHHOCTH WX Pa3BUTUS B 3aBUCMMOCTH OT TEIUIOBBIX M
busnueckux (daktopoB. [loHATHE O ACHAPUTHOM MapaMeTpe, Kak 000OIEHHOM
MOKa3aTesie, XapaKTEPHU3YIOlEeM CTPYKTYpPY 3aTBEPACBAIONIETO MeTauia. MeToabl
yIpaBJEHUS MPOLECCAMU KPUCTAILTU3AIUU CIIUTKOB U OTIIMBOK.

Ctpoenue cnutka CrnokoWHoW ctanmu. OcoOeHHOCTH (OPMHUPOBAHUSA
KOPKOBOH 30HBI ciauTKa. [IoHSATHE O TEPMUYECKOM MEPEOXJIaXACHUHU. Y CIOBUS
oOpa3oBaHus 30HBI CTOJOYATBIX KpucCTawioB. OO0nacTb rIOOYJISIPHBIX U
PaBHOOCHBIX JAE€HIPUTOB. OCOOEHHOCTH (POPMHUPOBAHUS OCEBOM 30HBI CIUTKOB.
Mexanu3m 00pa3oBaHUsI OCEBBIX JE(DEKTOB M yCaJOUYHOW PAKOBUHBI B CIIHTKE.
OCHOBBI TEMIOPU3NUECKUX MPOLIECCOB MPpU (HOPMHUPOBAHUU CIAUTKA. TernooOMmeH
MEXIy CIUTKOM W W3J0XKHULEH. PacnpeneneHue temmepaTtyp MO CEUYEHHIO
3aTBEPACBAIONIETO CIUTKA M MO CEUECHHUIO M3JIOKHUIBI. Mepbl MO CHUYKEHHIO
rojJoBHOW o00pe3u ciutka. CTpoeHue CIWTKa KHIMsmen cram. MexaHusm
oOpa30oBaHUs U YIPABJICHUE PACIIOIIOKEHUEM TTy3bIpEl B CIUTKE KHITSAIICH CTalu.
OcoOEHHOCTHM  CTpOEHUSI CJIHTKAa TOJYCIOKOMHOW  CTalid, OCOOEHHOCTH
XUMUYECKOTO COCTaBa M CTPYKTypbl. WX mpenHa3sHaueHWe W OCOOCHHOCTH
IIPOU3BOJICTBA.

Hemerannuueckue BiiaoueHus B ciauTke. [lpuumnbl  0OpazoBaHus
BKiMoueHU. Knaccudukanusi BKIIOYEHUH MO BpeMEHM HX OOpa30BaHUS M IO
XUMUYECKOMY cocTaBy. OCOOEHHOCTH pachpenesieHuss BKJIIOYEHUM B CIUTKAX
CIIOKOWHOM, KUIISIEH U TTOJTYCIIOKOWHOM CTaJIH.

XuMu4eckass HEOAHOPOAHOCTh ciauTka. JI - oOpa3zHas u V - oOpasHas
mukBaiusi. OCOOEHHOCTH pAa3BUTHA JIMKBAIIMOHHBIX TIPOLECCOB B KPYIHBIX
CIUTKaX U OTJIBKaxX. Poib nuddy3noHHBIX MPOLIECCOB HA Pa3BUTHUE XMMHYECKOU
cerperaruu B CIMTKe. MeToAbl ¥ OCHOBHBIE HAMPAaBIICHUS OOPHObI ¢ XUMHUYECKON
HEOJHOPOJIHOCTBIO CIIUTKOB.

JledeKThl MOBEPXHOCTH CIWTKA - TPEIIUHBI, 3aBOPOTHI, MOSCA, MUTAKOBBIC
BKJIFOUCHUS, HEJIOJIMBBI, Y)KUMHHBI M JIp. MexaHu3m o0pa3oBaHuUsi JAEPEKTOB U
crnocoObl wX ycTpaHeHus. OCHOBHBIC HANpPABJICHUS TIOBBIMIEHUS KavyecTBa
ciuTKoB. Pa3nuBka cTanu moj NUIAKOM M 3allUTHBIMU cMecsiMu. [IpuMenenue



CUHTETUYECKHUX IUIAKOB. [lepCcrieKTUBBI NCII0JIB30BAaHUS CYCIIEH3MOHHOMN Pa3IuBKH
U €€ poJib B IIpPOLlECCAX YIPABJICHUS CTPYKTYpPOM 3aTBEPAECBAOIIETO MeETaslIa.
[TpeumymectBa U HegocTaTku. Crioco® (GopMUpOBaHUS HHOKYJIATOPOB B CTpye
IIPU OTJIMBKE CIUTKOB B BAKyyMe.

OCHOBHBIE TEXHOJOTMUECKHE CXE€Mbl M KOHCTPYKTHUBHBIE OCOOEHHOCTH
ycTaHoBOK HenpepbiBHOU pazinuBku ctaiu (YHPC). Tunet MHJI3 (BepTukanbHas,
BEPTHUKAJIbHAS C U3rMOOM, pajualibHasi, KpUBOJIMHENWHAs ¢ JU(PepeHIINPOBAHHBIM
BBIIPSIMJIIEHUEM CIIUTKA, TOPU30HTAIbHAS). TEXHHUKO-3KOHOMUYECKHE MOKa3aTeln
paznuunbix TunoB MHJI3. IlepcnektuBbl paszsutuss MHJI3. Pacuér ocHOBHBIX
napameTpoB pazauuHbIx THIHOB MHJI3.

Bonopoxa B cranu, ero BIMsSHHE Ha CBOMCTBA CTallM, MMOPOKH, BHI3BIBAEMBIE
INPUCYTCTBHEM BOJOpPOJAA B CTAJIM M €ro BBIICJIECHUEM M3 PACTBOpPA B OTAEIBHYIO
¢da3zy. PactBopuMOCTh BOJOpOAAa B KE€Jl€3€ U CTAJM, BIUSHHUE TEMIEPATYpBI,
AUTOTPONIMYECKUX IIPEBPAIICHU M XUMHYECKOTO COCTaBa Ha PacTBOPUMOCTH
BOJIOPOJA.

A3O0T B cTanu, BIUSHUE a30Ta HA CIy>KEOHbIE CBOMCTBA HU3KOYIJIEPOIUCTHIX
CTaJIEH, CTAPEHUE CTAU U a30Ta, a30T KAK JETMPYIOLIUN 3JEMEHT U 3aMEHUTEIb
JOPOTOCTOSIIIMX KOMIIOHEHTOB CTaJIEH.

PacTBOpMMOCTE a30Ta B KeJIe3€ M €ro CIUIaBaX, BIUSHUE TEMIIEpaTypbl H
cocraBa cCIulaBa. TemmepaTypHble YCIOBHS (OPMHpPOBAHUS M JUCCOLMALUH
HUTpUI0B. [loBeneHne a30Ta B BaHHAX CTAJICIIABUIIBHBIX arperaTos.

Packucnenue u nerazanus ctaid B Bakyyme. CnocoObl BaKyyMHpPOBaHUS U
uX cpaBHUTENbHAsA 3P(deKTUBHOCTh. BakyymHoe oOe3yriepoxuBanue. BiusiHue
BAaKyyMHUPOBaHUS Ha KauecTBO cTanu. [loHsTHE «uncTas cTamby.

3. TexHoJI0rMs MPOU3BOICTBA HBETHBIX  PEAKUX METAJLIOB

[IpousBoacTBO rAMHO3éMa u  (DTOPCOJICH, HCMIOIBL30BAaHUE OTXOJI0B
IIPOMU3BOJICTBO AIIOMUHUSA, MarHus W JPYruxX JETKHX METAIOB; TEXHOJIOTHS
AJIEKTPOJIN3a KPUOJIUTHO-TIIMHO3EMHBIX PAaCIUIaBOB; padUHUPOBAHUE aJTIOMUHUS;
METAJTypIrusi BTOPUYHOIO AJFOMUHUS; pecypcocOepekeHune; MoaydeHrue MarHus
AIIEKTPOJIU30M; YIPABICHUE KAY€CTBOM IIPOTYKIIHMH.

Pone peakux MeTaulOB B MOBBIIIEHWM KAayeCTBA METAJLTYpPrHYECKOM
IPOIYKLNHU; TEXHOJIOTHs IEepepadOTKU pyJ Boib(pama, MonuOIeHa, HHOOUS,
TaHTaJla, THUTaHA, UUPKOHUSA, TapHUS, PACCESTHHBIX, PEAKO3EMENbHbIX U
PaAMOAKTUBHBIX METAJUIOB; METOJbI IIOJYYEHHs METAINYECKUX IOPOIIKOB;
dbopMHpOBaHHE W CHEKAHHME, OCHOBBI TEXHOJIOTMM TOPOILIKOBBIX MaTepUalioB U
U3JIeTNI; KOMILJIEKCHOE UCIOJIb30BAHUE ChIPhS U 0XpaHa OKPYKAIOIIEH Cpe/Ibl.

4. Teopernueckne 0CHOBbI 00PA00TKH METAJJIOB IaBJICHUEM

OOpaboTka METaUIOB AABJICHUEM - KaK HayKa O MPOILEccax MOJyYeHUs 3a-
TOTOBOK WJIM JIeTaJlell B pe3yibTaTe CHJIOBOIO BO3/AEWCTBHUS MHCTPYMEHTA Ha 00-
pabarpiBaembiii MaTepruas. OOpaboTKa METa/UIOB JaBJICHUEM - OCHOBHAS 3aroTo-
BUTENIbHAsT 0a3a COBPEMEHHOTO MAIIMHOCTPOCHHMSI, CTPOUTEIHHOW, 3HEpreTude-
CKOHU M Apyrux orpacien. Poib COBETCKMX M POCCHMCKHUX YYEHBIX B Pa3BUTHUHU TEO-
PUH U TEXHOJOTHH 00pabOTKH MeTayuioB AaBieHneM. COBPEMEHHOE COCTOSIHHE U
OCHOBHBIE TEHACHLUU Pa3BUTHS 00paOOTKM MeTa/ioB naBieHMeM B Poccuum u
3apyOeXKHBIX CTpaHAX.



Hedopmarus crutomHon cpeasl. [nmaBHble nedopManuu, MWHTEHCUBHOCTH
nedopmartiii cipura.

Teuenune crutomHoM cpenbl. [lose BekTopa ckopoctu. JIMHUM TOKa U
TpaekTopuu. [JaBHBIE CKOpPOCTH JAedopMallii, HWHTEHCUBHOCTH CKOPOCTEH
nedopmaruii casura. Crenenpb aedopmaiuy caBura. Y paBHEHUE HEPa3pbIBHOCTU
Y HEC)KUMAEMOCTH.

Hanpspokenus. [lnactuueckoe coctostHue. HanpsbkeHHoe coctosiHue. | naB-
HbIE HOpPMaJbHBIE U KacaTelibHble HampspkeHus. HanpspkeHuss Ha HaKJIOHHOU
IUTOMIA/IKE. YPAaBHEHUS CBSI3U HANPSHKEHHOTO U JAePOPMHUPOBAHHOTO COCTOSHUH.
Y c1oBUS IIIACTUYHOCTH.

Crpoenune meTaiioB. AHU3OTPOIHS CBOMCTB MOHOKpUCTAUIOB. JledheKTsl
KPUCTAJUIMYECKOr0 CTpOeHUs: MeTauioB. Ilnactudeckas aedopmanuisi MOHOKpHU-
ctauioB. Mexanusmel aedopmanu. CkolibkeHrue. CUCTEMBI CKOJIBXKEHUSI B KpH-
craimax pasznuydoro tuna ('K, OLK, I'TTY). OcHoBHBIE TOJIOKEHUSI TEOPUU
nucnokaruil. [lnactuueckas neopmanus ¢ mo3uIUNA TEOPUU JTUCTOKAIUH.

TeMrepaTypHO-CKOPOCTHBIE 3aBUCUMOCTHA XAPAKTEPUCTUK IPOYHOCTH U
IJIACTUYHOCTH MOHOKpHUCTaUIOB. [lnmactudeckass nedopmarus u paspylieHue
NOJINKPHUCTAILIIOB. OcoOenHocTH nedopmaru MOJUKPUCTAILIOB.
HepaBHoMepHOCTB Aedopmaliii.

[Tponecchl, MpoOUCXOASIINE TP HATPEBE HAKJIEMAHHOIO METajula: BO3BparT,
MOJIMTOHU3ALMA, PEKpUCTAIIM3alMs. BiusiHue HarpeBa Ha CTPYKTypy U CBOMCTBa
HakKJiemaHHoro Mertamwia. Jluarpamma pekpucrammzauuu 1 popa. Topsuas
nedopmaliis NOJMKPUCTAIUIOB. BingHue ropsueil aedopManiii Ha CTPYKTYpYy U
cBOICTBA. J[MarpamMmma peKpuCTaAIIIU3ALMH 2 POJA.

Bremnee tpenue B npoueccax OM/JI. ®usnyeckas npupoja TpeHus. Buasl
U 3aKOHbl TpPEHMs. 3aBHCHUMOCTb CHUJI TPEHHMS OT TEMIlepaTyphl, CTENEHU U
ckopoctd  nedopmupoBaHus,  AaBICHHUS,  (DUBUKO-XMMHUYECKUX  CBOMCTB
KOHTAKTUPYEMBIX IMOBEpXHOCTEW. AHU30Tpornus TpeHus. CMa3kH, UX CBOMCTBA,
Ha3HAUYEHUE U OCHOBHBIC TPEOOBAHUS K HUM.

CompoTuBiieHHEe METAUIOB  IUiacTudeckomy  aedopmupoBanut. Co-
IpOTUBJICHHUE ehOopMalliU: ONpe/ielIeHHEe, BIUSHUE CTENEHH U CKOPOCTH Aedop-
Malliy, TeMIIepaTypbl, UCTOpUHU JehOpMHUpPOBaHUS, BHENIHEW cpensl. Pabora u
MOIIHOCTh AedopMaruu. TeroBbaeneHus B mpoiecce aehopMaiuu.

[Inactuunocte W aepopMupyemMoctb MeTauioB. (OCHOBHbBIE (aKTOPHI,
BIIUSIIOIINE HA TUIACTUYHOCTh, CXEMa HAIPSKEHHOTO COCTOSIHUS, BHELIHSS Cpelia U
np. Buapl paspymienust npu 1miactuueckoit gedopmanuu. Tpemmnbl. Teopus
I'puddurca. Hakorienne noBpexaeHuit. Junarpamma miuactuuHoctd. Jlepopma-
L{sI METAJUIMYECKUX MATEPUAJIOB B COCTOSIHUH CBEPXILIACTUYHOCTH.

Ouyar pgedopmali, COBOKYIHOCTh MapamMeTpOB, OMUCHIBAIOLIUX €r0
TEOMETPUIO. YCIIOBHS 3axBaTa IMOJOCHl BaJKaMu. TpeHHe NpH 3axBaTre H
YCTAaHOBUBLIEMCSI MpOLECCE MPOKaTKU. KOHTaKkTHOE HampspKeHWE B Oyare
nedopMaluu Mpu MOCTOSHHOM 3HaueHuu kod(dduumenta tpenus. Pacrpenenenue
nedopManuii 1 HarpspDKeHUN B 00beMe ovara gegopMarii.



Ycunue nmpokatku U (aKTOpbI, ONpPENeNSIoNuIe €ro BeNuuuHy. BnusHue
YCIIOBUM TPEHUS, HATSHKEHUS, MIMPUHBI MOJOCHI M BHEIIHUX 30H Ha KOHTAKTHOE
JaBJICHUE.

®dopmbl KaTMOpPOB, Mokazarenb W KodhduimeHt (Gopmbl. BHekoHTaKkTHas
nedopmaliis U OHITHE CPeAHEH BBITSHKKU B KaauOpax. Pacnpenenenne KOHTaKT-
HBIX HaNpspKeHUW B ouare aedopmanuu. Pacder cpenHero naBlieHUs M yCHIUN
MPOKATKU B KanuOpax.

[lonmepeunast mpokarka. CkopocTHble ycinoBusa. JlepopmarmionHsie
napameTpbl. CuiioBble yciioBusa. HampsbkeHHOe cocTositHue MeTtauia. BuHToBas
npokatka. OcoOeHHOCTH TIpoliecca, odar aegopManvd W €ro IMmapaMeTphl.
CKOpOCTHBIE YCIOBHUSI.

Cnoco0b1 GOpMOBKHM TPYOHOI 3arOTOBKH B XOJOJHOM M TOPSIYEM COCTOSI-
HUU.

PazHoBugHOCTH mporiecca BosodeHus, AedopmanoHHble noka3aTenu. Ha-
HpsDKEHHO-e()OPMUPOBAHHOE COCTOSIHME MeTajula. MeTozbl onpesesieHusl Ha-
MPSKEHUA U YCUITUS BOJIOYEHUS.

CymHOCTh M Pa3HOBHIHOCTH IIPOLIECCOB INPECCOBAHMS. 3aKOHOMEPHOCTH
TEUEHUs MeTaJlyla MPU MPECCOBAHWU MPYTKOB, Mpoduiiel TpyO U HaNpsSIKEHHO-
ne(OpMUPOBAHHOE COCTOSIHUE MeTaia. TemmepaTypHble YCIOBHSI IPOLECCOB
npeccoBaHusi. OcoOeHHOCTH TpeHus npu mnpeccoBaHuU. CHIIOBBIE YCIIOBUS
MPOLIECCOB MPECCOBAHUS.

OcHoBBI Teopuu KOBKHU. ['eomeTrpuueckue mapamerpbl ouara AedopMaivu
JUISL pa3iMYHbIX MPOILIECCOB KOBKM. HampspkeHuss u neopmanuu mOpu KOBKE
MJIOCKMMU, KOMOWHUPOBAHHBIMH U BBIPE3HBIMHU OOWKamMu. 30HbI AeopMaluu npu
OCaJIke UWIMHAPUYECKHX 3aroTOBOK IUIOCKMMH Ooiikamu. HanpsbxkeHHoe
COCTOSIHUE MEeTaJlla MPU OCaJIKe.

OO0bemHasi IITaMIOBKA. XapakTEPUCTHKA PA3HOBUIHOCTEM OOBEMHOM
mraMnoBku. HanpsbkeHHO-1e(hOpMUPOBAHHOE COCTOSIHUE B Ipolieccax 00beMHON
mramnoBku. Ctaguu 00beMHON IITAMIIOBKHU.

JluctoBas mrammnoBka U (OpMOBKa.

S. TexHoJiorus npoueccoB 00padoTKU METAJIOB JABJICHHEM

[IpodunpHbIi 1 MapOUYHBIN COPTAMEHT MPOKATHOTO IPOU3BOCTBA YEPHBIX U
IBETHBIX MeTayioB. CrocoObl MPOM3BOJICTBA CIMTKOB U 3aroToBoK. Harpes uc-
XOJIHBIX MaTepHasioB Nepes MPOKaTKOM U OXJaxaeHue mocie mpokaTku. OCHOB-
HbI€ TEXHOJIOTUYECKUE CXEMbI U 000PYI0BaHUE JIJIsl IPOU3BOCTBA MOIYIPOIYKTa,
KPYIIHOCOPTOBOM,  CPEAHECOPTOBOM, MEJIKOCOPTOBOM CTali M  KAaTaHKH,
ropsiYeKa—TaHOTO0 U XOJOJHOKATaHOTro JjucTa. COBMEIICHHbIE TEXHOJOTUYECKUE
MIPOLIECCHI B MIPOU3BOJICTBE JMCTOBOM M COPTOBOM MPOAYKIMU. TE€XHOJIOTUYECKHUE
O0COOEHHOCTH MPOKATKH HEMPEPHIBHOIUTOTO METaIaA.

XapakTepucTUKa KadyecTBa NPOAYKLIUU MPOKATHOIO MPOM3BOJICTBA, CXEMBI
TEXHOJIOTHYECKUX IPOLECCOB OTAEIKH MCXOAHBIX MaTE€pUaJOB M TOTOBOM
npoaykuuu. KoHTponb KadecTBa, crmocoObl yaaneHusi aepekToB. TexHuKo-
PKOHOMHUYECKHE NTOKA3aTeNI TPOU3BOACTBA JINCTOBOM U COPTOBOM MPOAYKIUH.

CopTaMeHT M METOJbl HCIBITAHUNA CTAJbHBIX TPyO. XapakTepuCTHUKa OC-
HOBHOTO OOOpYZOBaHHUS U TEXHOJOTMM MPOU3BOJCTBA TPYOHBIX 3arOTOBOK.



Pexumbl HarpeBa. Buapl Opaka mpu HarpeBe, COcOObI €ro MpeJOTBpAIICHUS U
YCTpaHEHHS.

XapakTepucTuka U KJacCU(pUKaLUs  TEXHOJOTMUECKHUX  IPOIIECCOB
IPOU3BOACTBA  ropsueneopMUpPOBaHHbIX  OecmioBHBIX  TpyO.  IlpommBka
3aroToBOK. PackaTka r'uiibp3 B YEpHOBBIE (IIEPEEIIBbHBIE) TPYOBI.

TexHomorus W TPUHLMIIBI pacyera MapLIpyTOB BOJIOYEHUS TPYO.
OTnenouyHsle omepanuu IpU XOJOIHOM MpoKaTke W BosioueHus Tpy6. KadectBo
XOJIOTHO- e (hOPMHUPOBAHHEIX TPYO.

OCHOBBI TEXHOJOTHH TPOU3BOACTBA CBapHbIX TPyO. OCHOBHBIE OMNEpaLUU
npouecca. [loaroToBka TMCTOBOro MeTajia B CBapke. TE€XHOJOTHsl MPOU3BOJICTBA
TpyO HENpepbIBHON MEYHOM CBApKOM, 3JIEKTPOCBAPKOM Ha HENpPEepPhIBHBIX
TpyOO3JIEKTPOCBAPOUHBIX arperarax, JIyroBOM CBapkod moj cioeM (iroca
MPSIMOILIOBHBIX, CIIUPATBHOIIOBHBIX U MHOTOLIOBHBIX TPYO.

BonounmnbHoe mnpousBoactBo. CopTaMeHT M OCHOBHbIE TpeOOBaHMA,
OpenbABIsSIEMbIE K KAadeCTBY  M3JCJIHMM,  IOJY4YaeMBbIX  BOJIOYEHHUEM.
TexHonornueckuii MpoLecc W OCHOBHOE OOOpYyIOBaHUE Ji IPOU3BOJCTBA
IPYTKOB, TpyO, MPOBOJOKH, KaJTMOPOBAaHHOIO MeTajlla M (PaCOHHBIX MNpoduien
BOJIOYEHUEM.

TunoBele  TEXHOJIOTMYECKHE CXEMBl  IPOU3BOJACTBA  IPECCOBAHHBIX
nonypaOpukatoB u wu3Aenuid. Pa3HOBHOHOCTHM TMpoliecca IPECCOBaHMS IO
YCIOBUSIM  KOHTAaKTHOIO  B3aMMOJICUCTBHUSI  3arOTOBKM C  HMHCTPYMEHTOM,
TEMIIEPATypHbIM  YCJIOBUSIM M THUIy HMHCTPYMEHTa M HWHCTPYMEHTAJIbHBIX
KOMILJIEKTOB.

CrocoObl TOJIy4eHHs] TpecC-U3AeNUi pa3iaudHblX THUNOB. OcoOEeHHOCTH
IIPECCOBAHMS PA3IMYHBIX METAJJIOB U CIUIABOB. YTIpaBJeHUE TEUEHUEM MeTalljia U
CBOMCTBaMU MPECC-U3AEIHM.

IIpeccoBoe o0opyioBaHue, IPOEKTUPOBAHUE TEXHOJIOTHYECKOTO
WHCTPYMEHTA.

OCHOBBI  TEXHOJIOTMM KOBKM. 3aroTOBKM JUIsl IIOKOBKH:  CIIMTKH,
HEIIPEPBIBHO-JIUTBIE M NPOKATAaHHBIE  3arOTOBKM, MX  MaKpOCTPOEHHE
(reomerpuueckue mojaenu). HarpeB meramna mnepen KoBKOMl. OCHOBHBIE THIIBI
arperaroB /AJisl KOBKU. Pa3HOBUIHOCTH onepaiuii KOBKH, 000pYI0BaHUS U PEKUMBI
OTJEIKHA, METOAbl YIPaBICHUS W KOHTPOJIA KAa4ECTBOM HPOAYKLIUU KOBOYHOTO
IIPOU3BOJICTBA.

TexHomornueckue  mpoueccbl  00beMHOM — mTamnoBku.  CopTaMeHT
OPOAYKIMM M XapaKTEpUCTUKAa HCXOJHBIX 3aroToBOK. Pazpa®oTka craauii
TEXHOJIOIMUYECKOIo Ipolecca 0O0bEMHON IITaMIIOBKUA. BBIOOP TEXHOJIOTMYECKOTO
oOopynoBanus. OTnenoyHble oONEpalMd W IyTH IOBBIILIEHUS  KadyecTBa
IITAMIIOBAaHHBIX MOKOBOK. OCOOEHHOCTH 3KCILTyaTaluu ITamMnoB. [lepcriekTuBsbl
pa3BUTHUS TEXHOJIOTUU U 000pYA0BaHUS OO BEMHOM ITAMIIOBKH.

TexHomornyeckue MpoLecchl JIMCTOBOM IITAMIOBKH U (POPMOBKH, 00IacTH
OpUMEHEHUs W  Kilaccupukamus u3genuid. TexHomormyeckass OCHAcCTKa:
JKCIUTyaTallisi W INPUMEHEHHE  CMAa30YHO-OXJIKIAIOMIEH  KUIKOCTEM.
[lepcriekTHBBI Pa3pabOTKH HOBBIX MPOLECCOB U 000PYAOBAHUS.



NmnynscHOE (BBICOKOCKOPOCTHOE) Harpy>KE€HUE B rporLeccax
neopMUpoOBaHUs ~ METAIOB.  MexaHu3Mbl — IUIAaCTUYECKOW  Jedopmaliuu.
CopramenT npoaykiuu. OCHOBHbIE TEXHOJOTUUYECKHE Olepaluu U 000pyJ0BaHHE.

[TpousBoACTBO MOMy(HadpUKATOB M M3JAEIUN U3 MOPOIIKOBBIX MaTEepUajoB
METOJaMH TIPOKATKH, MPECCOBaHUS (IKCTPY3UH), 0OpabOTKU B3PHIBOM, a’3po- U
ra30CTaTU4eCKOro MPECCOBAHMUS.

[Ipon3BOACTBO KOMMO3UIMOHHBIX MAaTEpUANIOB (CIIOUCTBIX, BOJOKHUCTHIX,
JUCIIEPCHO-YIIPOYHEHHBIX) €  MCIOJB30BAHMEM  IPOLIECCOB  INPOKATKU H
npeccoBaHusi. CXeMbl TEXHOJIOTMYECKUX IpolieccoB. KauecTBo mpoayKIum.

Marepuainsl, MOJIy4aeMble CBC (camopacnpoCTpaHAOIUKNCA
BBICOKOTEMIIEPATYpHBIA  CUHTE3) mpoueccoM. (OCHOBHBIE TEXHOJOTHYECKHE
orepaiuu 1 000pya0BaHuUE.

6. Teopernyeckne 0OCHOBBI JIMTEIHOTO POU3BOICTBA

JIuteiiHOe  NPOM3BOACTBO Kak Hayka O IIpoleccax  IOJIy4CHHS
METAJUIMYECKUX PACIUIABOB U OTIMBOK. JIMTEHHOE MNPOU3BOACTBO - OCHOBHAA
3aroTOBUTENbHAsA 0a3a COBPEMEHHOIO MAlIMHOCTPOEHUs. POJIb COBETCKUX yUEHBIX
B PAa3BUTHHM TEOPUU M TEXHOJOTHH JIMTEHMHOro Ipous3BoacTBa. COBpEeMEHHOE
COCTOSIHHE Y OCHOBHBIE TEHJICHIIMM Pa3BUTHS JIMTEHHOTO Npou3BoacTBa B Poccun
U 3apyOeKHBIX CTpaHax.

Teopemuueckue 0CHOBbI NPOYECCO8 NIABKU

CBolicTBa METAUNIOB M CIUIABOB B TBEPAOM M JKHAKOM COCTOSIHUH,
ONPEIENSIONIME YCIOBUS IUIABKHU (IJIOTHOCTh, TEMIIEpATypa IJIaBJICHUS, J1aBIICHUE
napa, BA3KoCTh U Jp.) CTpyKTypa METAIIINYECKUX PACILIIABOB.

B3auMopeiicTBue MeTalNIMYeCKUX PaciuiaBoB ¢ (PyTEpOBKOM IUIABUIIBHBIX U
pa3gaToOYHBIX  TE€Yei, C MaTepuallaMd  IUIABWIBHBIX  TUIJIEH.  3aluTa
METAJUIMYECKUX PACIJIaBOB  OT B3aUMOJICWCTBHSI C  BO3AYIIHOM CpEIOM.
OcobOeHHOCTH AMCCOLUAMA OKHUCIIOB. [IpoyHOCTh OKHCIIOB. YTIEpoJ, KpEeMHUH,
Maprasei, cepa u Gocop B KHUIKOM Kele3e.

PadunupoBanme pacmiaBoB OT paCTBOPEHHBIX MpuMecei u razoB. CrocoOsl
nera3ainuu u packucieHus. OuibTpoBanue paciiaBoB. Moauduiupoanue 1 u 2
pona. TepmoBpeMeHHast 00paboTKa pacruiaBa.

Teopus ¢hopmuposanus omausku

[Tonstue o kauecTBe OTNIMBKU. OCHOBHBIE 3aKOHOMEPHOCTH (POPMUPOBAHUS
CBOMCTB OTJIMBKH. TermioooMeH Mexay OTIIMBKOU U ¢opmoii. TermoBbie CBOIMCTBA
JUTEHWHBIX CIJIAaBOB W MaTepuana GopM U CTepkHEe. MaremMaTu4ecKue MOJACIH
TEIJIOBOTO B3aUMOJICHCTBUS OTIUBKU U (POPMBI.

['unpaBnuyeckue mpouecchl Npu 3anoidHeHUuu (Gopmbl. OCHOBHBIE 3aKOHBI
IUApPaBIMKU. MeTauiMueckue paciuiaBbl Kak >KMAKOCTH. CrocoObl 3amojHEHUs
JUTEUHBIX (HOopM

OU3NKO-XMMUYECKUE MPOLIECCHl Ha TpaHUIlEe OTIUBKH ¢ (hopmoii. ["a3oBbIit
pexxuM GopMbl. OKUCICHHE TOBEPXHOCTH OTJIMBKHU B Ta30Boi atMocdepe HOopMEI.
KapOunobpazoBanue B MOBEPXHOCTHOM CJIO€ CTAIbHBIX OTIMBOK

Kpucrannuzanuonssle npoueccel. TepMoaMHaAMUKa 3apOXKIAEHUS U poCTa
LEHTPOB KpHUCTaIn3aluu. PaBHOBeCHass W HEPAaBHOBECHAS KPUCTAJUIM3ALMUS
CIUIABOB, €€ MPUYUHBI U ITOCIEICTBHS.



Ycanounsle mnpouecchl. @Pusznueckas INpUpOAA  YCaAKW. YcaaoyHas
HOPUCTOCTh. BnMsiHME TEXHOIOTMYECKUX (PAKTOPOB U COCTaBa CIUIABOB HAa
(dopMupoBaHuEe ycalo4HbIX pakoBUH. IIpuObun u ux knaccudukanus. OCHOBBI
pacuera npuObuiel. PerynmupoBanue paboThl NpUOBLIEH U OpraHU3alUs TUTAHUS
OTIIMBOK.

7. TexHoJIorH4eCKHe OCHOBBI JINTEHHOT0 MPOU3BOACTBA

Teopus u mexnon02usl UMb 8 Necuanvle Popmoi.

TpeboBanusi, npeabsBiasieMble K (OPMOBOYHBIM MaTepuanam. Du3HKo-
XUMHYECKHE, MEXaHWYECKHE M TEXHOJOTHYECKHE CBONCTBA (POPMOBOYHBIX H
CTepXKHEBBIX cMmeceil. Meronbl onpeneneHus. KeapiieBsie (OpMOBOUYHBIE TMECKH,
VX MUHEPAIIOTUYECKNAN COCTAB.

Ceszyromue  marepuansl.  TpeOoBaHus, TpeAbSIBISEMbIE K  HHUM.
Knaccudukanusa cpszyromux wmatepuanoB. OpraHuyeckKue W HEOPraHUYECKHe
cBsA3yromue. CUHTETUYECKUE CMOJIBI

Knaccudukanus ¢(opMOBOUHBIX U CTEpKHEBBIX cMeced. POpPMOBOUYHBIE
CMECH JUIs CBIPBIX U YNPOUYHEHHBIX (opM. DOPMOBOUHBIE U CTEPHKHEBBIE CMECH C
TEIJIOBBIM M XHMHMYECKUM YIPOYHEHHEM. TEXHOJIOIMYECKUE CBOMCTBA CMECEM.
Kputepun BbiOOpa cmeceil mpu pa3padoTke TeXHOJOrnu. OU3NKO-XUMUYECKUE U
TEXHOJIOTMYECKHE OCOOEHHOCTH YIPOYHEHHUS CMECed € HEOpPraHM4eCKUMH MU
OpPraHUYECKUMHU CBS3YIOIIMMH. TEOpeTHYeCKHe OCHOBBI IIPOLIECCOB XOJIOIHOTO
OTBEP)KIEHUSI CMECel C CHUHTETUYECKHMMH CcMoJlaMH. DU3NKO-XUMUYECKUE
MPUHIUIIBL  TIONy4YeHUs KuAKUX camoTBepaectomux cMecerd JKCC. Meroasl
ucneiTanuii cBorcTB XTC m JXKCC. Buasl XKCC n oOiiacTi UX HCIIOJIL30BaHUS.
Peonorunueckue cpoiictBa XKCC m XTC. Cmecu ang u3roroBieHuss Gopm c
TEIUIOBOM CYIIKOM Y IMTOBEPXHOCTHOM MOJCYIIKOM.

TpeboBaHus K MOJEILHO-IUTEHHON ocHAcTKe. Ee 3jeMeHThl, KOHCTPYKITUS
Y Ha3HaueHue. Mozenu, CTEPKHEBBIE AIIMKH, [I0MO/IEIIbHBIE TUINTHI, CTEP/KHEBBIE
IUMTHI, Jpaiepa, omoku. Kiaccudukamuss MOJEIbHBIX KOMIUIEKTOB. BbiOOp
MaTepuajoB JJs MX M3rOTOBJIEHHUS. Pa3paboTka TEXHOJOTMYECKOro Mmpolecca
U3rOTOBJIECHUSI OTIMBOK. OnpeneneHue JIUHUU pa3zbeMa (OPMBbI, KOJIMYECTBA
crepxHeit. [Ipunycku Ha ycalky U MEXaHUYECKYIO 00pabOTKY, TUTEHHbBIE YKIOHBI.
KoHCTpyKIMM NIepeBSAHHBIX MOJENBHBIX KOMIUIEKTOB. Kiaccel TOYHOCTH U
IPOYHOCTH. BpIOOp JIpeBEeCHBIX MOPOJ JJIA H3TOTOBJIEHHUS  MOJEIBHBIX
KoMILIeKTOB. [IpeaBapuTenbHas 00padoTKa JPEBECUHBI.

Knaccudukanus cnocoO0OB M3roTOBIEHUS JUTEHHBIX (POPM OCHOBHBIE
npueMbl pydHoit popMoBku. DopMoOBKa B MOYBE, KECCOHAX M kKakeTax. DopMOBKa
B IIAPHBIX-OMOKAX II0 HEPA3beMHOM M pazbeMHOU MomeisiM. DopMoBka B
HECKOJIbKMX OIlIOKax. M3roroBiieHMe OTIMBOK B CTEPKHIX. AHaIM3 olepanui
TEXHOJIOIMUYECKOI0 MpoLecca U3rOoTOBIECHUS (POPM C MO3ULMU UX MEXaHU3aLUU U
aBTOMaTu3anuu. MammHHas GopMOBKa.

N3rorosnenne crepxkHen. Kmaccel CI0KHOCTH CTEP)KHEW, MX BIIMSHUE HA
BBIOOp THIIA CTEPKHEBOM CMECH M TEXHOJIOTUIO U3TOTOBJIEHUS CTEPIKHS.

N3roToBieHre CTEpKHEW MNECKOAYBHBIM, IECKOCTPEIBHBIM METOAAMH 110
XOJIONHOM W HarpeBaeMou oOcHacTke. lIpemmymiecTsa ynmpodyHEHUsI CTEp)KHEU B
ocHacTke. M3rotoBnenue crepxHeil 1 ¢GopM ¢ TEIIoBOi cymkoil. M3roronenue



crepxHeit nu3 XKCC u [ICC. Coopka u 3anuBka JuTeiiHbIX Gopm. Pacuer ycunui,
JEeUCTBYIONUX Ha (hOpMY MpH 3aJuBKe €€ MeTaJlJIoM. JINTEHHbIE KOBIIIH.
Texnonoeus: cneyuanbHwvix U008 TUMbS

Knaccudukanus, xapakrepHble OCOOCHHOCTH M 00JIaCTh NPUMEHEHUS
CIIEHHUAJIBHBIX BUJIOB JINTHSI, X MPEUMYILECTBA U HEJOCTATKH.

KokunbHoe nutbe. OOnactu npumeHeHus. OcoOeHHOCTH (HOPMHUPOBAHUS
CTPYKTYPBI U CBOMCTB OTJIMBOK IIPH JINThE B KOKUJIb YEPHBIX U LIBETHBIX CIIJIABOB.
Oco0GeHHocTH OATOTOBKU ()OPM MIPH JTUTHE B KOKHIIB.

Jlutbe mox  paBineHueM.  OOnactb  npuMeHeHusi.  OcoOeHHOCTH
dbopMUpOBaHUA CTPYKTYpPHl M CBOWCTB OTJIMBOK TMpPU JUTHE TOJ JaBICHHUEM.
MatuHsel ¢ X0JIOJHOW U TOpsYei Kamepout cxatus. JInTbe METoa0M BbKUMAaHMUS.

LlentpoOexxHoe nmuthbe. ['mapoanHaMmuyeckue 0COOEHHOCTH LHEHTPOOEHKHOTO
muThs. JlaBnenue metamwia B Qopme. OcoOEHHOCTH Mpolecca 3aTBEpIEBAHUS
OTJIMBKUA B IOJIE LEHTPOOEXKHBIX Cuil. OcOOEHHOCTH (POPMHpPOBAHUS MOHO- U
OMMETaJUINYECKUX 3aroToBOK. JIMKBAallMOHHBIC SBJIEHUS MPH LEHTPOOEKHOM
JUTHE. Y JAJICHHE HEMETAUIMYECKUX BKIIFOYEHHMM M Ta3oB. Y CAJOYHBIC SBJICHMS.
Makpo- 1 MUKPOCTPYKTYpa OTJIMBOK. SIBJIEHUE ITOJIOCYATOCTH.

HenpepsiBHOE snThe. TeopeTHdecKue OCHOBBI HENPEPBIBHOTO JIMThA. Ero
IPEUMYIIECTBA M HEJOCTAaTKU. OJEKTPOLLIAKOBOe JHUThE. CyIIHOCTH METOHA
JIEKTPOLUIAKOBOTO JINTHS.

JIutbe 1O  BbILIABASEMBIM.  MozemsMm.  OOmacth  IpUMEHEHUS.
TexHONOrnyeckuii Mmpouecc HU3roTOBIACHUS Mozened u  ¢GopMm. JIMTHHUKOBBIE
cuctemsl. [loaroroska ¢opm nox 3anuBky. CriiaBbl, IPUMEHSIEMBIE JIS1 JTUThS 110
BBITUIABJISIEMBIM MOJIENISIM.

Hpyrue BUIbl JWTHS: JHUTbE 1O BBDKUTAEMBIM MOJENSAM, JIUThE B
000JI0YKOBbIE (DOPMBI, JTUTHE B BAKYYMUPOBAaHHbIE U MarHUTHbIE (HOpMbI. JINTHE
BbDKUMaHueM. OCOOEHHOCTH KaX/10T0 Ipoliecca.

8. TexHos0rusi NPOM3BOACTBA OTJINBOK

Yyeyunoe numoe

IIpuMeHeHre yyryHa B MAIIMHOCTPOCHHH M JIPYTHUX OTPACISAX HAPOJHOTO
X034KMCTBA. XapaKTEpPUCTHKA Yyr'yHa KaK KOHCTPYKLMOHHOTO, TaK W JIMTEWHOIO
Matepuana. HomeHkiaTypa 4yryHoB, UCIIOJIb3YEMBIX JJISI U3TOTOBJICHHS OTIMBOK:
CepbIil UyTyH C TUIaCTUHYATHIM TpauTOM, KOBKUI YyT'yH, BBICOKOIIPOYHBIN YYTYH,
JIETUPOBAHHBIE UYTYHBI CO CIIEIIMAIbHBIMU CBOMCTBAMH.

Kpucramnmuzanus u CcTpykTypooOpa3zoBaHue UYYryHOB. (OCHOBBI TEOpUHU
KpUCTAJUIM3AlMM 4YyT'yHa 1O CTaOWIbHOM M METAacTaOMJIBbHOM CHUCTEMaM.
CoBpeMeHHbIE TPEACTaBICHUS O KpUCTAUIU3AMU U PopMOOOpa3oBaHUM IpaduTa.

['unore3pl W TEOPETUYECKHE TPEJCTABICHUS O BO3MOXHOW  pPOJH
Mex(}a3HOU DHEPruM, NEPEOXTKICHUS, aJCOPOLUMOHHBIX M JIUCIOKAIMOHHBIX
sBNieHU# npu hopMooOpa3oBaHUU rpadura.

OCHOBBI TOMY4YeHHs] BBICOKOKAUECTBEHHBIX UYTYHHBIX OTIUBOK. Bnibop
cocTaBa 4yyryHa, (PU3MYECKUX M (U3UKO-XMMHUYECKUX METOJIOB BO3JCHCTBUS Ha
ero Kpuctasmm3auuio. OCHOBHBIE MPUHUMIIBI IOABOJA METANIa M NUTaHUs
oTnMBOK. KOHCTpYKIIMSA U pacyeT ApOCCENbHbBIX TUTHUKOBBIX CHCTEM.



MexaHnueckue CBOWCTBA M KOHCTPYKLHOHHAs INPOYHOCTb YyTryHa C
paznuyHoii ¢dopmoii rpaduta. CoBpeMEHHBIE METOJbI OIEHKH MEXaHUYEeCKUX
cBOMCTB. (OCHOBBI JIMHEMHONW MEXaHUKU pa3pylleHus. BiusHue cocTasa,
CTPYKTYpbI, BEIMYUHBl 3€pHA, KOJMYECTBA, XapakTepa paclpeicicHus
HEMETAJUINYECKUX BKIIFOUEHUN U COAECPKAHUS Ta30B.

JlerupoBaHHBIE YYTYHBI C BBICOKUMHU MapamMeTpaMu CIEIUATIbHBIX CBOWCTB.
TeopeTnueckre OCHOBBI JIETMpOBaHUsl. OCHOBHBIE JIETUPYIOIINE KOMIIOHEHTBI 1 UX
BJIMSHUE  Ha  TEPMOJAMHAMUKY M KHHETHKY  CTPYKTYypOOOpa3OBaHHS.
Knaccudukanus mo cocraBy, Ha3Hau€HUIO, CTPYKType. KapocToikue 4UyryHbI,
TEOPETUYECKUE OCHOBBI IIPOLIECCA OKHUCIEHHs MeTauioB. Poct uyryna mnpu
TEPMOUUKINPOBaHUU. VI3MEHEHUsI CTPYKTYphl CBOWCTBA YyTryHa NPH JJIUTEIBHOU
BBIJIEP’KKE B 00JIACTH BBICOKHX TEMIIEPATYP.

TexHolOrM4ecknue  CBOMCTBA  4YyryHa.  XapaKTEpPUCTHUKA,  METOMBI
VICCJIEIOBAHMS U KAYECTBEHHOMN OLICHKM OCHOBHBIX ITapaMETPOB TEXHOJOTHMYECKHUX
CBOMCTB YYT'YHOB: JKUJIKOTEKYYECTH, JUHENHON YCaJKH, CKIIOHHOCTH K JIMKBAllUU
U TpemnHooOpa3oBaHuto. CBsA3b  JUTEHHBIX CBOWCTB C  MpOIECCaMu
KpUCTaJUIM3AIMU U TpaduTooOpa3oBaHuUs.

[InaBka uyryHa. Teoperndeckrne OCHOBBI IUIABKM 4yryHa. COBpEMEHHbIE
TEHJICHIIMY B Pa3BUTHUU METOJOB IJIaBKU 4yryHa. [IpuHuunm BeIOOpa MIaBUIIbHBIX
arperatoB. BiusHHE TEXHOJOTMM IUIABKM Ha CBOMCTBA KUAKOrO 4YyryHa U
KauecTBO MeTa/ljia B OTJiuBKax. [InaBka uyryHa B Barpanke. OCOOEHHOCTH TUIABKU
B KOKCOBBIX KOKCOTa30BBbIX M Ta30BBIX BarpaHkax Ha XOJOJHOM M IOJOTPETOM
nyThe. OCOOEHHOCTH OCHOBHOTO M KHUCHOro mpoueccoB. COBpeMEHHbIE METO/IbI
MHTeHcU(UKanuu miaBku. [InaBka yyryHa B ajeKTporneyax.

TpeOGoBanus, TpeabABIIEMble K IIMXTOBBIM MaTepHUajiaM B 3aBUCUMOCTH OT
MapoOK 4YyryHa W Xapakrepa uX HaszHaueHusd. Tormmso. ®mrockl. Iloaroroska
IIMXTOBBIX MAaTepUaJIOB U (JIFOCOB K TIaBKe. Pacuer muxThl.

MoaudurnupoBanue uyryHa. TeopeTudeckne OCHOBBI MOAU(DHUIIUPOBAHHUS.
MonuduiupoBanre dYyryHa Qs TOJy4YeHUsS pasnudHbix (opm  rpadura.
MonuduiupoBanre 4yryHoB C IUIACTUHYATHIM TpadutoMm. MoauduimpoBanue
KOBKUX YyTryHOB. Monudumupyronme MpUCAAKK IS TOJy4YeHUs 3aJaHHOU
CTPYKTYPBbI, TPUHIIUI UX JEUCTBUSI.

CmanvHoe aumve

[InaBka cranu. Kiaccudukanus mnponeccoB U cnocoOOB IUJIABKH CTaJeH.
[uxToBeie MaTepuanbl. OUINKO-XUMUUECKUE U TEXHOJOTUYECKUE OCOOCHHOCTHU
IJIABKU YIJIEPOJUCTHIX CTAJIEd B MAPTEHOBCKUX I€YaX, B DJIIEKTPUUECKHUX JTYTOBBIX
M UHIYKIUOHHBIX II€4ax, B BAKYyMHBIX Iiedyax. KOHBEPTOpPHBIE MPOIECCHI.
BHeneyHoe BakyyMHpPOBAaHHUE.

Knaccudukanus nUTEHHBIX CBOWCTB CTaJIM M OCHOBHBIE  METOJbI
ONPENEIICHNs dTUX CBOMCTB. BiusHMe yriepona, KpeMHHSA, MapraHina U MEAu Ha
NPAKTUYECKYI0 M UCTUHHYIO XKUIKOTEKy4deCTh CTaidu. CBs3b JKHIKOTEKYYECTH C
IarpaMMOM COCTOSTHUSI CUCTEMBI JKEJIE30-YIIIEPOLI.

Knaccudpukanums crtamm 10O XUMHYECKOMY COCTaBy M CTPYKTYpe.
[IpuHMnuanbHble OCOOEHHOCTHM TEXHOJIOTMM  H3TOTOBJEHUS OTJIMBOK U3
YTJIEPOAUCTBIX HU3KOJIETUPOBAHHBIX, CPEAHEIECTUPOBAHHBIX W BBICOKOJIETH-



poBaHHBIX cTaneil. TexHoyornyeckue OCOOEHHOCTH TMpolecca IMOTYYCHHS
3aJIaHHOM CTPYKTYPBI JUTOU CTaU ayCTEHUTHOTO U (DEPPUTHOTO KITACCOB.

Knaccudukanus TmMOpOKOB CTaJdbHBIX OTJIMBOK: pa3MepHbIE TOPOKH,
MMOBEPXHOCTHBIE TOPOKH, TOPOKH CIUIOIIHOCTH CTEHOK, HECOOTBETCTBUE
CTPYKTYpbl M  HEOJHOPOJHOCTh XUMHUYECKOTO COCTaBa, HECOOTBETCTBUE
MEXaHUYECKUX CBOMCTB. OCHOBHBIE TPUYMHBI UX BOZHUKHOBEHHS.

OcobenHoctu u3rotoBieHuss GopM U cTepkHeld. DOpPMOBOYHBIE U
CTepXXHEBbIE CMECH JMJii CTalbHBIX OTIMBOK. Okpacka (GopM U CTEpKHEH.
OcobeHHOoCTH pa3pabOTKH TEXHOJOTUW M3TOTOBJICHHUS CTAILHBIX OTIMBOK. Pacuer
JUTHUKOBO -MHUTAarOIMX cucteM. OnpenesieHHne MeCT YCTAaHOBKM HIPHObUIEH H
XOJIOOUIIBHUKOB (BHYTPEHHUX, HAPYKHBIX). PacueT ux pazmepos.

JledekTbl CTambHBIX OTJIMBOK, UX Kiaccupukamus. OTIMYUTENbHBIE
O0COOCHHOCTH Kjaccuukauu 1e(PeKTOB CTAIbHBIX OTIMBOK, MPUHITON B PD, ot
MEXIYHAPOJHON KiIaccuPUKalMU. YCaJOuyHble pPAKOBUHBI U  TMOPHUCTOCTD,
TEOPETUYECKHE OCHOBBI Ipouecca GOpMUPOBAHUS ITUX JEPEKTOB, 3aBUCUMOCTD
JAHHOI'O Tpolecca OT COCTaBa, CBOMCTB CTajlM U TEXHOJIOTMYECKUX (PAKTOPOB.
MeTtoapl npeaynpexaeHus: BO3MOKHOCTH OOpa30BaHUs YKa3aHHBIX J1€(EKTOB.
Oco00EHHOCTH OYUCTKH M 00pYOKU OTJIMBOK. Y TajieHue MPUObLICH.

KoHTpone kauecTBa CTalbHBIX OTJIMBOK. METOAbl M  TEXHOJIOTHUSA
UCIpaBJIeHUs AePEKTOB OTIIMBOK. TepMuyeckas 00padoTKa CTaIbHBIX OTJIMBOK.

Jlumve u3 yeemuvix memainios u cniagos

AmoMuHMeBble CIUTaBbl. DU3MKO-MEXaHUYECKHME CBOMCTBA U 00JacTH
npuMeHeHus. CriaBbl CO  CIIEIUAJIBHBIMU CBOMCTBaMH. JIuTeliHbBIE CBOMCTBA
QIIOMUHUEBBIX CIUIaBOB. [lpuHuunel snerupoBanus. IlIpombllieHHBIE MapKu
JUTEHHBIX W JAePopMUpyeMbIX cruiaBoB. lleunm myid MaBKUM  aJIFOMUHUEBBIX
cruiaBoB. OCOOEHHOCTH TEXHOJIOTHH IJIABKU Pa3JIMYHBIX TPYHI MPOMBIIIIIEHHBIX
crutaBoB. PadunupoBanue u MmogudunupoBanue. XapakTepucThka (OPMOBOYHBIX
U CTEepKHEBBIX cMecel. OCOOEHHOCTH JINTHUKOBBIX CHUCTEM IPH JIUTHE B Pa30BbIC
dbopmpbl. [IpumMeHeHne 3epHUCTHIX U KUAKUX (PUIHTPOB.

Marnauessie CILIaBBI. [IpomsbllIEHHBIE MapKd  JIUTEUHBIX WU
neopMUPYEMBIX CIUIAaBOB, HX COCTaB, OCHOBHBIE (U3UKO-MEXaHUYECKUE M
JUTEHHBICE CBOWCTBA, O0MacTH TpuUMeHeHus. lleunm s TIIaBKM MarHUEBBIX
cruiaBoB. OCOOCHHOCTH TEXHOJIOTMM IUIaBKM MarHHEBBIX CIUIaBOB. DIIOCHI.
PadpunupoBanue u momuduimpoanue. Mepbl 1O NpPeIOTBPAILCHUIO TOPEHUS
cruiaBoB. Jlutbe B paszoBbie  QopMmbl. XapakTepucThka (OPMOBOYHBIX U
CTep>KHEBbIX cMmeceil. (OCOOEHHOCTHM JIMTHUKOBBIX cucteM. (OcoOeHHOCTH
TEXHOJIOTUH 3aIUBKU (hopm. KoBiIM 4allHUKOBOTO THIIA.

Mennbie cruiaBbl. [IpoMBIIIUIEHHBIE MAapKH JUTEUHBIX U Je)OPMUPYEMBIX
CIUIaBOB, UX CBOICTBA U 00nacTu mpuMeHeHus. [leun /it TIaBKu MeIX M METHBIX
CILUIaBOB. OcoOeHHOCTH ~ TEXHOJIOTWUM  IUIaBKM,  padUHUPOBAHUA U
monaupunrpoBanus. JIutee B pa3oBbie Gpopmbl. XapakTepucTUKa (POPMOBOUYHBIX U
CTepXKHEBBIX MaTepuanoB. (OcoOEHHOCTH JHUTHHUKOBBIX cucteM. OcobGeHHOCTH
TEXHOJIOTHH JTUThs. [I[puMeHeHe 3epHUCTHIX PUIBTPOB B BaKyyMe.

Hukeneswie criaBbl. [IpoMbITIUIEHHBIE MapKH IMTEHHBIX U 1e(POPMUPYEMBIX
HUKEJICBBIX CIJIaBOB, HMX CBOMCTBA M O0OJAacTH MpHUMEHEHUs. [IpuHIUIBI



JerupoBaHus cruiaBoB. JKapompouHble HUKeNEBble CIUIaBbl. [leun s miiaBku
CIUTaBOB. TEXHOJOTUS TUJIaBKHU, PAPUHUPOBAHUS U MOJAUPUIIUPOBAHUS OCHOBHBIX
IpyINI HUKENEBBIX CIUIABOB. JINThE B pa3oBbie (POPMBI.

TutanoBsie criaBbl. [IpombllIeHHBIE MApKU TUTEHHBIX U 1eHOPMUPYEMBIX
CIUIABOB, HUX COCTaB, CBOMCTBa W o00jacTu mnpuMeHeHus. [leunm nns r1uiaBku
TYrOIUIaBKUX CIUIaBOB. JlyroBble, MHIYKIMOHHBIE U IJa3MEHHbIC. TEXHOJIOTUS
MJIaBKH JIMTEHHBIX U Je(hOPMHUPYEMBIX CILJIABOB.

[{unkoBble cruiaBbl. [IpoMbIlIeHHBIE MapKH CILIABOB, UX cocTaB. CBoMCTBa
u obnactu npumeHeHus. [leun s mnaBku crmaBoB. OCOOCHHOCTH TEXHOJIOTUU
IUTaBKH, paUHUPOBAHUS U MOAU(DUIIUPOBAHHUS.

bnaroponnele meTtanmnel M CIUIaBbl Ha MX OCHOBE. (CoCTaB, CBOWCTBA H
obnactu nmpumeHenus. [leun mist nmnaBku. OCOOCHHOCTH TEXHOJIOTMU TUIABKH U
padunupoBanus. OCOOCHHOCTH TEXHOJOTUH JIUThS IO BHITUIABISIEMBIM MOJICIISIM.

JIuThe CIAUTKOB M3 CIUIABOB IIBETHBIX METAUIOB. JIUThEe CIUTKOB B
u3NOoKHUIBL. TexHonorust nuthbs. Cmasku, BOpoHKU. CTpPYyKTypa M IJIOTHOCTH
CIIUTKOB M 3aroTOBOK (MIPYTKOB, TPyO, mpoduieil u moyioc) W3 aJTlOMUHHEBBIX,
MarHueBbIX, MEJIHbIX, HHUKEJIEBbIX M TYTOIUJIAaBKUX CIUIaBOB. JIUThe CIUTKOB
HEeMpepbIBHBIM ~ MeTofoM. [lpunmun muths. Kpucrammsatopel. Jluteitnbie
MalIuHbl. 3aKOHOMEPHOCTH HENPEPBIBHOTO JUThsA. [ TyOMHa U ¢opMa JyHKH U
BIIUSIHAE JIYHKHM Ha CTPYKTYpYy M KayeCTBO CIMTKa W 3aroToBOK. [IpuduHbI
nopuctoctT ciauTkoB. I[llupuHa nByxda3zHol 007aCTH B CIUTKE U BIHUSHUE
CKOPOCTH JIUThSI HA 3Ty XapaKTEPUCTUKY. TepMHUUECKHE HANPSHKEHUS U TPEUTUHBI B
CIIUTKAX.

Obopydosanue 1umetiHblX Yyexos

Knaccudukanuss o0opyqoBaHUSI JUTEHHBIX 11€XOB. THUMBI JTUTEHHOIO
obopynoBanusi. OCHOBHBIE JJIEMEHTHI TEXHOJOTHUECKON wmamuHbel. Pabouue
MPOIIECCHI JINTEHHBIX MAIIMH U TPEOOBAHUS K HUM.

[IpeccoBeie  popmMoBouHble MamuHbl. CBSI3b  MEXIY YIUIOTHEHHEM
(GbOpPMOBOYHOM CMECH M COKMMAIOUTUMHU HAIPSKECHUSIMU, YPaBHEHUS YIUIOTHEHUS
MIPECCOBAHUEM.

Pacdetr OCHOBHBIX mapamMeTPOB MPECCOBOI0 MeXaHU3Ma. BbICOKOCKOPOCTHOE

IIPECCOBAHHUE. Berpsxusaromue ¢dbopMoOBOUHBIE MallWHBI. Xapakrep
YIUTOTHSIFOIIETO  BO3JEUCTBUS Ha (OPMOBOYHYIO CMECh IMpPH  YIUIOTHEHHH
BCTPSIXUBAHUEM. VYpaBHeHue BCTPSIXUBAHUS, pabota  BCTpPSXUBaHUS.

Krnaccudukanus BCTpsSXUBAIOIIMX MEXaHU3MOB 0 XapakTepy pabdouero mpoiecca
BO BCTPSXMBAIOLEM LUJIUHAPE U MO CTETIEHH aMOPTU3aLUU YAApOB.

Kitaccuduxkanust GopMOBOYHBIX MAIIUH 10 CIIOCO0Y U3BJICUYEHUS MOJICIU U3
dbopmbl, aHamu3za ATUX CIMOC000B. (OCOOEHHOCTH KOMIIOHOBKHM IIPECCOBBIX U
IIPECCOBO-BCTPSAXUBAIOIIUX MEXaHU3MOB C PA3IMYHBIM CIIOCOOOM M3BIICUEHUS
MOJIEJIE.

[TeckomyBHBIE MAIIMHBI W TIECKOCTPENbHBIC MAIIWHBL. Paszmuyume 3Tux
mamH. OcoOeHHOCTH Tpolecca YIUIOTHEHUS TECKOAYBHBIM  CIIOCOOOM.
AHaTUTUYECKUN pacyeT paboyero mporecca MecKOIyBHON MAaIlTWHBI: pacdeTHAS
cXeMa, IMpolecc B TMECKOAYBHOM pe3epByape, MpOIecC B TEXHOJOTHYECKOU
E€MKOCTH, pacueT OCHOBHBIX MApaMETPOB MEXaHU3MA.



NMnynbCHBIM  TIpoLIecC YIUIOTHEHHUsS JuTeHHbIX (opm. PasHoBugHOCTH
MPOIIECCA: HU3KOIO JABJICHHS, BBICOKOTO JIaBJICHUS, T'a30MMITYJIbCHBIA IIPOILIECC.
"JKectkuii" n " MATKUA" UMITYJIBC.

[Teckometsl. Ilpomecc yMIOTHEHUS CMECH TECKOMETHBIM CIIOCOOOM.
Pabounii mpoliecc meckoMeTa ¢ OCEBbIM M TaHT€HIUAIBHBIM MOJBOJOM CMECHU B
roJIOBKy neckomera @opMHUpOBAHUE MMAKETA CMECH HA POTOPE, CXOJ MAKETA CMECH
C portopa.

@OpMOBOYHBIE  MAIMHBI JUISI  HW3TOTOBJIEHUS OE€30M0YHONM  IMapHOM,
CTOIOYHOM BEPTUKATHLHON WM TOPU3OHTAIEHON (POPMBI.

CrepxHEBbIE MAILIMHBI JIJIS1 POLECCOB MOIYYEHUSI CTEPKHEW MO TOPSIYUM H
XOJIOAHBIM ~ sAmuKaM. Kiiaccupukanus CTEpKHEBBIX MAaIlMH [0  CHOCO0Y
W3TOTOBJICHUSI CTEP/KHS B TOPAYEH U XOJIOJHOM OCHACTKE.

O6opynoBanue sl TPUTOTOBICHUSI (POPMOBOYHBIX U CTEPHKHEBBIX CMECEH.
Knaccudukanuss cMmecuteneid: KaTKOBBIE, JIONACTHBIC, LIHEKOBBIE, CMECUTENN
NEPUOANYECKOTO U HENPEpbIBHOTO nelcTBUsA. Paboumne mpoiecchl cmecureneil ¢
TOPU30HTAJIbHOM M BEPTHUKAJIBHOW OCBIKO BpaIlEHUs KAaTKOB, JIONATOYHBIX,
IIIHEKOBBIX BUXPEBBIX U BUOPAIIMOHHBIX CMECUTEIIECH.

[TnaBuibHble neun. Knaccudukanus nedeir. KoHcTpykuus oTpakaTelbHbIX
U THUTCIBbHBIX Tmedei. JlyroBple W HWHIYKIIMOHHBIE TIeud. Paboumii 1HKI
IUTABWIBHBIX Teued. TexHUuueckue XapakTepuCTUKH medeil. O0opynoBaHue i
3amuBku QopM. Tunbsl kxoBmeil. Kiaccudukanus 3aJMBOYHBIX YCTAaHOBOK IIO
croco0y Bbljauu MeTasuia. Pabounii mpolecc 3aJMBOYHOTO KOBIIIA ¢ TOBOPOTHBIM
MEXaHU3MOM M ITHEBMAaTUYECKUM YCTPOWCTBOM BBITECHEHMS MeTajla M3 KOBIIA.
Pacuer 0CHOBHBIX ITapaMeTPOB 3AIMBOYHBIX YCTAHOBOK. /[03MpyrolIKe YCTAaHOBKH.

O6opynoBanue uisi BBIOMBKM W OYUCTKH JIUThSl. OKCUEHTPHUKOBBIE,
VWHEPIIMOHHBIE U yIApHbIE BHIOMBHBIE PEHIETKU: OCOOEHHOCTH Mpoliecca BEIOMBKH,
pabounii mpoiecc, pacyeT HMapaMeTpoB ONTHUMAIBLHOTO peXuMma. YCTaHOBKA IS
BbIOMBKM METOJIOM IPOILIMBAHUSA. YCTAHOBKU JJisi BBIOMBKHU C HCIOJIb30BAHHEM
BakyymupoBanusi. O0bemMHasi BaKyyMHas BbIOMBKa. BbiOMBKa METOIOM BaKyyMHOM
OpOIIMBKU. ['MapaBinyecKkue yCTaHOBKM JUUIsi BBIOMBKHM CTEepXHEH, 0cOOEHHOCTH
pabouero mpoiiecca, pacdeT OCHOBHBIX MTapaMETPOB.

O6opynoBaHue Ui KOHTPOJISI KauecTBa OTJIMBOK. TepMHUYECKHE TICUH.
KoHcTpykuust, pyuHIMI 1€UCTBUS, padoUYnii ITpoLecc.

9. MexaHu3anusi ¥ aBTOMATH3ALMS JUTEHOT0 MPOU3BOICTBA

TexHuyeckne,  SKOHOMHUYECKHME M COLMAJbHBIE  MPEUMYILIECTBA
aBTOMaTH3alMy. BiusHuE CTENneHW aBTOMAaTU3alMd Ha HPOU3BOAUTEIBLHOCTH
TPyZa, KA4eCTBO JINTEUHBIX W3JEJINA, SKOHOMHUYECKUE IOKA3aTEId M YCIOBUSA
oOciyxuBaHusi  o0opyaoBaHusi. (OCOOEHHOCTH  aBTOMATH3AIMK  JIMTEHHBIX
nporeccoB. CTpykTypHas cxeéMa aBTOMAaTHYECKOW MallnHbl. DYHKIHOHAIBHOE
Ha3HAYEHUWE TPUBOAA, HCIOJHUTEIBHOTO  MEXAHU3Ma, TEXHOJIOTUYECKOU
OCHACTKU-UHCTPYMEHTA, YCTPOMCTB KOHTPOJIS U YIIPABIICHHUS.

ABTOMAaTU3UPOBAHHBIM  NPUBOJA ~ JIMTEWHBIX  MAallMH  -aBTOMATOB.
ONeKTpuYecKne, NHEBMATUYECKHE M  TUAPABIWYECKHE  HCIIOJIHUTENbHBIE,
pacIpenenuTeNbHble U YIPAaBIAIOIMIME YCTPOMCTBA IPUBOIOB. PerymmpoBanmue
CKOPOCTH U Pa3BUBAEMBIX YCUJIUN.



CucreMbl aBTOMAaTHYECKOTO YIPABJICHHUS TEXHOJOTMYECKUMH MPOIIECCAMH.
[IpyHLIMIBI yIIPABIECHHUS: ’KECTKOE, 110 BO3MYILECHUIO U OTKJIOHEHHUIO.

CrpykrypHble cxeMbl U ux aHanus. TT, I u [T1]] cnocoOsl ynpaBiaeHus.
[Iporpammuoe ynpasnenue. Llupposoe ynpasnenue. Ynpasistomre IBM, cxembl
UCIIOJIb30BaHUs B PEKUME COBETUMKA U MIPSIMOTO YIIPABJICHUS.

ABTOMaTHYEeCKHE JIUTCHHBIC JMHUU (Oomo4Hble M Oe3omounsie). CocTaB
ABTOMATHUYECKUX JUTEHHBIX JMHUHN. JIuTelHble TuHUU ¢ ")KecTKou" W "THOKoM"
CBSI3bI0, 3AMKHYTBIC€ M PA30MKHYTBIE€ JIUHUH, OJTHONOTOYHBIE U MHOTOIMOTOYHBIC
JIMHUU, PAcUeT MPOU3BOAUTEILHOCTU U HAJCKHOCTH JIUHUU 10 COOTBETCTBYIOIIUM
MIOKA3aTeISIM €€ COCTAaBHBIX AIeMeHTOB. OCOOCHHOCTH BBIOOPA TEXHOJIOTUIECKOTO
Ipolecca, peaaTu3yeMoro Ha aBTOMaTUYECKUX JIMHUSX.

ABTOMAaTH3aIUsl TIpollecca 3ajUMBKH, OXJAXIACHUS U BBIOMBKU (HOpM.
OcoOEHHOCTH TIOCTPOCHMSI YYACTKOB OXJIAXKJEHUSI U BBIOMBKU IO JABYM CXEMaM:
OXJIQXKJICHUE OTJIMBKU B OTIOYHOU hopMe ¢ MOoCIeAyIolIel BEIOUBKOM, OXTaKIeHHE
OTJIMBKU CHauaja B OMOYHOM (opMe, 3aTeM OTJIEJICHUE KOMa C OTJIMBKOW OT OMOK
U OXJIQXKJICHHE OTJIMBKU B KOME C MOCJENYIOel BHIOMBKON OTJIMBKU U3 KOMA.

ABTOMaTH3alMsl OCHOBHBIX OIEpalldid mpouecca IUIaBku. Tumnosas
MEXaHM3allMs U aBTOMATU3ALMS HA CKIagaxX MIUXThl. ABTOMATH3alUs COCTaBICHUS
Y 3aBaJIKU IIMXTHl B IUIABUJIBHBIE arperarbl. ABTOMAaTH3alMs MPOIECCa IJIABKU:
CXeMa peryJMpoBaHusl pexkuMa paboThl IyroBOW M MHAYKIIMOHHOMN 3JIEKTPOIIEYH,
peryJupoBaHUe IyThsl BarpaHKu. ABTOMAaTUYECKHUN KOHTPOJIb U PEryJMpPOBAHUE
TeMreparypbl B MHAYKIIMOHHBIX Tedax. MexaHuzamusi TPaHCIOPTUPOBKU
PAaCILIaBIECHHOIO METaJIa OT MUIABWJIBHBIX arperatoB K 3aJJMBOYHBIM YCTAHOBKAM.

ABTOMAaTH3aIMsl U MEXaHM3alus Mpolecca oOpyOKH M OYUCTKH OTIMBOK.
TurnoBble MOTOYHBIC TUHUM OYNUCTKHU JIUTHSI.

10.Texnuka 0e30mACHOCTH, YJY4YlIeHHE CAHUTAPHO- THTMEHHUYECKHUX
yciaoBuid. OXpaHa OKpy:KawIlei cpeabl

XapakTepucTuKa yCjaoBUH TpyJa B JUTEHHBIX 1lexax. Baxneitmme GakTopsl,
BIIMAIONIME HA YCIOBHS TpyJda B JHUTEHHBIX wLexax. OCHOBHbIE HCTOYHUKH
3arpssHeHus. [IpenenbHO TOMyCTUMbIE KOHIIEHTPAIMU IbUIH, Ta30B U Pa3InYHbIX
a’po30Jied B IMPOM3BOJCTBECHHBIX ITOMEUICHUAX JUTEUHBIX 1eXOB. Hopwmsbl
OCBEIIEHHOCTH, TEMIIEPATYPHI, MPEIETbHO JOMYCTUMBIN IIyM.

11. TeopeTnueckne 0CHOBBI MATEPUAJIOBEICHUSA

Cmpoenue u ceoticmea Mmamepuaios.

Crpoenune atoma u nepuoanudeckas cucrema snemeHToB .M. Menneneesa.
DJIeKTpOHHAsT  CTPyKTypa. TUIBI  MEXaTOMHBIX CBS3ed B  KpUCTaLIax.
Kpucramnmuueckoe cTpoeHHE TBEPABIX Ted. THIBI KPUCTAUIMUECKUX PEHIETOK
METAJJIOB M WX XapakTepucTuka. PeallbHO€ CTpoeHHE METAUIMUYECKUX U
HEMETAUTMYECKUX KPUCTAIOB. AHM30TPOMNHUS CBOMCTB KpHUCTA/LIOB. JledheKTh
KPUCTAUTMYECKOTO CTPOCHUS: TOYEYHbIC,  JIMHEWHBbIE,  MOBEPXHOCTHBIE  H
o0beMHbIe. J[MCcTOKaMOHHAS CTPYKTYpa U IPOYHOCTh METAJIJIOB.

Dopmuposanue cmpykmypvl Memaila npu KpUcmaiiuzayuu

ArperaTHble  COCTOSIHUSI ~ BEILIECTB.  DHEPreTUYECKUE  YCIOBUS U
TEPMOJIMHAMUKA nporecca KPUCTaJUTU3AlWH. Camonpoun3BosibHas 151



HECaMOIIPOU3BOJIbHAS KpucTau3anusi. dopma KpUCTAIUIMUECKUX OOpa30BaHHM.
Crpoenue cnutka. [Tomumopduzm. AMopdHOE COCTOSTHIE METAILIIOB.
Cmpoenue nracmuyecku 0e@opmuposanHblx Memaiios

CTpyKTypHblE M3MEHEHHsI B METajUlaX B YCIOBHUSX XOJIOJHOW U TOpsYei
mwiactuaeckot  nedopmaru.  Temmepatypa pekpuctawimzanuu. CTpoeHue
METaJUIOB TIOC]Ie BO3BpaTa M pPeKpUCTALIM3AMU. MexXaHu3M U CTaJuu Ipolecca
pPEKpUCTAIIA3AIIH.

OcHogbl meopuu cniagos8 u mepmMuieckol 00pabomxu.

YcnoBus TepMOJMHAMHYECKOTO paBHOBecHs. OnpeieNieHue CUCTEMBI, (a3bl,
CTpyKTypbl.  CMecH, XHMMHYECKHE  COEOUHEHUs, TBEPIABIE  PaCTBOPSI,
npoMmexxyTounble (as3bl. [IpaBuno ¢a3. OCHOBHbIE THIIBI JUArPAMM COCTOSTHUS
JIBOMHBIX CIUIABOB U METOJbI UX MOCTPOEHUSI. DBTEKTHUYECKOE U MEPUTEKTHUECKOE
npeBpaiieHus. Buael nmkBanuu. ®Pa3oBble U CTPYKTYpHBIE MPEBpAIICHHUS B
TBEPJOM COCTOSIHMH. OBTEKTOHWJHOE IpeBpamieHue. CBs3b MEXIy CBOHCTBAMHM
CIUIABOB U TUIIOM JUarpaMMbl COCTOSIHHS.

JluarpaMmbl COCTOSIHUSI JKENI€30-IIEMEHTUT U Kene3o-rpadut. BrnusHue
JIETUPYIOLIMX KOMIIOHEHTOB Ha KPUTHYECKME TOYKHU JKEJie3a W CTajd, CBOMCTBA
(depputa 1 ayCTeHHUTA.

@da30BbIC NPEBpAICHHUs] B CTald IPU HarpeBe M oxjnaxjaeHuu. [Ipomecc
oOpa3oBaHMsl ~ ayCTeHHWTa  IpUd  HarpeBe.  MexaHU3M  IpeBpallleHui
NEPEOXIKICHHOTO  ayCcTeHUT. l3oTrepmuueckue ¢ TEPMOKHMHETUYECKUE
auarpaMMbl.  BiusHME cocTaBa cTanM  Ha MpPOLECC pacnaja ayCTeHHUTa.
Kputnueckas CKOpOCTh OXJIaXICHUS MPHU 3aKaike. MapTeHCUTHOE TpeBpallleHue,
MexaHu3M U kuHetuka. CTpykTypa © CBOMCTBa MapTeHCHTa. BrusHue
nedopmaliii Ha MapTEHCUTHOE MpeBpalieHue. [IpeBpalenust npu OTIyCKe CTalH.
W3meHeHue CTPYKTYpbl W CBOMCTB mnpu oTnycke. OTIyCKHash XpyHKOCTh U
CIIOCOOBI €€ MPEeAOTBPAIECHUS.

12. MeToabl HCCIETOBAHUM CTPYKTYPbl W (U3HYECKHX CBOWCTB
MaTepHAJIOB

Memoowi uccnedosanus cmpykmypol u ¢pazosoco cocmasa.

Mertamnorpadguueckue u (¢pakTorpapuueckue METOAbl HCCIEIOBAHUSA,
ONTUYEeCKass W DJJEKTPOHHAs, B TOM 4HclIe JIU(PaKUMOHHAST MHUKPOCKOIUS
(IpOCBEYMBAIOIIMI U CKAHUPYIOLIUHM 3JIEKTPOHHBIE MUKPOCKOIIBI). PEHTreHOBCKME
METO/Ibl UCCIIEIOBAHUS: CTPYKTYPHBIN U CHEKTPaIbHBIA METO/AbI aHATHU3A.

Qusuueckue mMemoowvl HepasPyUlaruje20 KOHmpos 0eghekmos Mamepuaos.

VYabTpa3BykoBas AedeKToCKoIusa. PEHTreHOBCKask U TaMma-/1e(peKTOCKOIuSI.
MeTton BUXpeBbIX TOKOB. MarHuTHasi ¥ TemioBas 1e(eKTOCKOMHUS.

Vnpyaue ceoticmea mamepuanos.

Moaynb ynopyroctTd M €ro 3aBUCHUMOCTb OT KPUCTALNIMYECKON CTPYKTYpPHI
Marepuana.

IInacmuueckas degpopmayus u degpopmayuoHHoe YynpoyHeHue

[Ipoueccsl CKONBXKEHUS W ABOMHMKOBaHHA. KpaeBble, BHHTOBBIE U
cMelanHble nuciokanuu. Bektop broprepca. Ckonbxkenue W NEpeEnosi3aHue
nuciokanui. BzanMopeilicTBue JUCIOKAMK MEXIy COOOH U C TNPUMECSIMHU.
Ocobennoct nedopManiid MOHOKPHUCTAUIOB W TOJUKPUCTAIUIOB. BrusHue



TpaHUI] 3€peH Ha IUIACTHYECKYI0 JedopMalrio TMOJIUKPUCTAIOB. BrusHue
IJIaCTUYECKOM aepopMallud Ha CTPYKTYpY M CBOMCTBa MarepuaioB. MexaHusm
ynpouHeHusi. Paspymienne wmarepuanoB. Buabsl paspylieHuss MaTtepuasos.
MexaHu3MBbl 3apOKJIeHUS TPEIIUH. TPEeIIMHOCTORKOCTb.

Mexanuueckue ceolicmea mamepuanog u Memoovl Ux onpeoeieHus

Knaccudukanus  MeTOIOB  MEXaHMYECKUX  HUCIBITaHUN.  3HAYeHHE
MEXaHUYECKUX XapaKTEPUCTHK B MaTepuaioBeleHUH. MexaHnueckue CBOWCTBA,
ONpeeNsieMble MPU CTATHYECKOM HAarpyeHuu. VChbpITaHus Ha pacTSKEHUE,
cKathe, W3rud, KpydueHue, TPEUIMHOCTOMKOCTh. BnusHue nerupoBaHus,
CTPYKTYpPhl ~KOHIEHTPATOpPOB HampsHKeHUH ©  MacmrabHoro (akrtopa Ha
XapaKTEPUCTUKU MEXaHUYECKUX CBOMCTB.

MexaHuueckue CBOMCTBA, ONpeEesieMble IPU JUHAMUYECKOM HarpyKeHUH.
Bnusgaue ckopoctd JaeOpMUPOBAHMS HA XapaKTEPUCTHKU MPOYHOCTH U
IUIACTUYHOCTU. J[MHaMHUYecKue UCHBbITaHUS Ha U3rud o0pas3uoB. YapHas
BA3KOCTb. METO/IbI ONpEeeNIeHNs] YAAPHOU BA3KOCTH U C€ COCTABIIIOIIMX.

WcnpiTanus Ha TBEPAOCTb.

llosedenue mamepuanog noo Hazpy3Kou npu OXJ1aAHCOeHUU U Hazpese.

[loBeneHne MaTepuangoB MO HArpy3Ko MpH OXJIAXKACHUU OT KOMHATHBIX
TEMIEPATyp A0 KPUOTEHHBIX. XJIAJOCTOM KOCTh M KpUTHYECKas TeMIleparypa
XPYIIKOCTH, METOIbI omnpeaesieHus. [loBeneHne MaTepualioB IO Harpy3Kol mnpu
HarpeBe 0T KOMHATHBIX TEMIEPATYp A0 TEMIIEPATypPbl PEKPUCTAILTU3ALIMHN U BBIIIIE.
CHHENOMKOCTh M TEIUIOBAasl XPYNKOCTh. JKapOCTOMKOCTh M KapONPOYHOCTb.
[lom3yuecTs, aAWarpaMMbl  MOJ3YYECTH, TMpeAesn  noisydecTtd.  Teopus
PEKPUCTAIUIU3AIMOHHON  TOJI3y4YecTH. JlnuTenbHass MPOYHOCTh, JAHATPAMMBI
JUIMTEJIbHOM MPOYHOCTH, MpeAesl JUIMTENbHOW MPOYHOCTU. MeXaHu3M XpyHKOro
paspyllieHus py NoI3y4yecTu. Penakcanus Hanps>KeHUd, JuarpaMMbl pelakcalli,
pellakcallMoHHasi  CTOWKOCTh. BnusiHue serupoBaHus U CTPYKTYpbl Ha
XapaKTEPUCTHKH >KapOIPOYHOCTH MAaTEPUAJIOB.

Bo3zoeiicmesue enewneti cpeowi.

3aKOHOMEPHOCTH OKHUCJIEHHUS MeTauioB. Koppo3us MeTamioB U CILJIaBOB 1O
HanpspkeHueM. Koppo3noHnHoe pacTpeckuBanue. MeXKpHUCTaUIMTHASL KOPPO3USL.

13. TexHosorus, XHMMKO-TEPMHYECKOMI TEPMOMEXaHHYECKOM
00padoOTKM ¥ MOBEPXHOCTHOI0 YIIPOYHEHUSI MATePHAIOB

Tepmuueckass 06padoTka ctanu. OCHOBHBIE BHJIBI TEPMUUYECKON 00pabOTKU
ctanu. Beibop Buaa TepMHuueckod 0O0paOOTKHM B 3aBUCUMOCTH OT Ha3HA4YCHUS
U3JIETUSL.

XUMHUKO-TepMuueckasi oopadotka. Ob1ue 3akoHoMepHOCcTH. LlemenTanus ¢
nocJeAyIoIIeH TepMUIEeCKON 00paboTKoi. A30TUpoBaHue. BiausHue Jerupyrommx
KOMITOHEHTOB Ha TOJIIIUHY, TBEPIOCTh U U3HOCOCTOMKOCTh a30TUPOBAHHOTO CJOS.
CrpykTypa H CBOWCTBAa a30THpPOBAaHHOW cTand. HwuTponemeHTanus CTaju.
Huddy3nonnas MeTain3anus: aliTUPOBAHUE, XPOMHUPOBAHHE, CUITUIIMPOBAHHUE U
T.N. MHOTOKOMIOHEHTHBIE MOKpBITUA. Juddy3noHHoe  HaCbIIIEHHE B
MOHU3MPOBAHHBIX Ia30BbIX CpeAax.



Tepmomexanudeckass o6paborka. OCHOBHBIE BHUIBL: IpeIBapUTENbHAS,
BBICOKOTEMIIEpATypHasi,  HU3KoTeMmreparypHas. CTpykTypa U CBOICTBa
MaTepHayioB MOCJIe TEPMOMEXAaHUYECKON 00pabOTKH.

14. MeTa/uibl ¥ CIVIABBI B MAIIMHOCTPOEHUH

Koncmpykyuonnvie yenepooucmole u necupoantvle cmaJu.

TpebGoBanus, PEABIBIIIEMbBIC K KOHCTPYKIITUOHHBIM CTaJIsIM.
Mertamtypruyeckoe kadecTBo ctayeil. Kimaccudukaius yriaepoaucTbiX cTaTei 1o
KAaueCTBY, CTPYKTYpPE M 00JIacTsIM NpUMEHEeHMs. BiausiHue yriepoaa u npuMecei Ha
CBOMCTBA  YIJIEPOAMCTBIX  CTAT€M. YIVIEPOAUCTBIE KAYECTBEHHBIC  CTAJIH.
ABTOMAaTHBIE CTAIH. Y TJIEPOJAUCTHIE HHCTPYMEHTAJIbHBIE CTAJIN.

JlerupoBaHHbIE cTanu. BinsHue NErupyrommux KOMIIOHEHTOB U IIPUMECEN HA
JIMCIIOKAIIMOHHYIO CTPYKTYpY M cBoMcTBa ctayieil. Knaccudukanus 1 MapkupoBKa
JETUPOBaHHbIX cTaned. LleMeHTyemble (HUTPOLIEMEHTYEMBIE) JIETUPOBAHHBIC
CTalu. VYIlydllaemble JIETHUpOBaHHblE cTanu. IIpyxuHHbIE cTanu oO1ero
HazHaueHus. [lapukonoqmMmHNKOBEIE CTAIN. FI3HOCOCTOMKUE CTaNIH.

Buvicokonpounvie mapmencumnocmaperowue cmanu

[IpuHiunel  nerupoBaHus. MapTeHCUTHOE  HIpeBpalleHue. BnusHue
JETUPYIOLIUX 3JIEMEHTOB Ha KMHETUKY (a30BBIX MPEBpALLEHU U OCOOEHHOCTU
TEPMHUUECKON 00pabOTKU. OKOHOMHOJETHPOBAHHBIE MapPTEHCUTHOCTAPEIOLIHE
ctanu. CBoIICTBa MAPTEHCUTHOCTAPEIOIIUX CTajleil U 00JaCTH IPUMEHEHMS.

Kopposuonnocmouxue cmanu

OOmue NpUHLMIBI JETUPOBAHUA M CTPYKTypa KOPPO3UOHHOCTOMKHUX
cTajiel. XpOMHCTbIE, XPOMOHHKEJIEBbIE, XPOMOMApPraHLIEBOHUKEIEBbIE U
XPOMa30TUCTBIE AYCTEHUTHBIE CTaju. BBICOKOJIETHPOBAHHBIE KHUCIOTOCTOMKHE
ctanu. JKapoCTOMKHE U OKATMHOCTOMKHUE CTAJIH.

Kaponpounvie cmanu u cniagol

[IpuHUMIIBI JIETUPOBAHUS KAPOIPOUYHBIX CTATEN W CIUIABOB. Y IPOYHSIOLINE
¢da3zpl.  KapompouHble CTaTd NEPAUTHOIO M MApTEHCUTHOTO  KJIAacCOB.
XKaporpouHsle cTanyu ayCTEHUTHOTO Kjiacca ¢ KapOMIHBIM U MHTEPMETAJUIUIHBIM
ynpouHeHueM. O0JacTy NPUMEHEHHS B MAIIMHOCTPOCHUH.

Hncmpymenmanvhvie cmanu

Knaccudpukanus UHCTPYMEHTANBHBIX  CTajell MO  TEMJIOCTOMKOCTH,
CTPYKType U 00JacTsM MpuUMeHeHHs. BeicTpopexyias craab U1 0COOCHHOCTH €€
Tepmudeckoil oopadotku. LlITammnoBsle cTanu s 1eopMUPOBaHUS B TOPSYEM U
X0JIOAHOM cocTostHUU. Ctanu i1t PopM JTUThS MOJT JABJICHUEM U TIPECCOBAHMUS.

Yyeynol

CBoiicTBa M Ha3HAY€HUE YYT'YHOB. MPUHLHUIBI Kiaccuduxanuu. Bceiebic,
cepble, BBICOKONIPOYHBIE M KOBKME 4UyTr'yHbl. (Da30BbIE IMPEBpAILCHHS B YyTryHax.
[IpuMeHEHNE B MAIIMHOCTPOECHHUH

L[semnvie memannvl u cniagvl

AmtomuHuii U ero cmiaBel. Knaccudukaiusi amOMHUHUEBBIX CIUIaBOB.
Jlebopmupyemble alIOMUHUEBBIE CIUIaBbl. JIMTEWHBIC aTIOMUHHUEBBIC CILIABHI.
Ocobennoctu Tepmudeckoir 00paboTku. CrieUeHHBIE ATIOMUHHEBBIC CILIABHI.
O6nacTu NTpUMEHEHHUE ATFOMUHUS U €r0 CIIaBOB.

Macnuu u e2o cniagwl



Knaccudukanus wmarnueBbix cmiaBoB. Jlepopmupyemble U JIMTEHHBIC

cruiaBel. Tepmuueckasi 00pab0TKa MarHMEBBIX CIUIABOB.
Meobw u ee cniaswvl

Bnusaue npumeceil Ha CTpyKTypy u cBoiictBa Mmenu. Kiaccudukarms
MeIHbIX criaBoB. JlaTyHu, ux cBoiictBa. CTpOEHHME U CBOWMCTBA OJIOBSIHHBIX,
QIIIOMUHUEBBIX, CBUHIIOBBIX, MapraHIOBUCTHIX U OepuiuiueBbix OpoH3. Obnactu
MIPUMEHEHUS MEJIU U €€ CILIaBOB.

Tuman u e2o cnaaewi

Knaccudukanus mnerupyrommx 53J€MEHTOB W THUMBI CIJIABOB THUTaHA.
MexaHnuyeckue, TEXHOJOTHYECKHE W KOPPO3WOHHBIE CBOMCTBA THUTAHOBBIX
criaBoB. KOHCTPYKIIMOHHBIE W >KapONpOuHble cCIulaBbl TUTaHa. OCOOEHHOCTH
TEPMUYECKO 00pabOTKH.

15. HemeTa/utn4yecKkue MaTepuajbl B MAIIUHOCTPOEHNH

llonumepol u nracmuueckue Maccol.

Knaccudukanus u cTpykTypa MOJUMEPHBIX MaTepuaioB. MoJekyisipHas
CTpyKTypa moJuMepoB. (OCOOEHHOCTH MEXaHMYECKHX CBOMCTB MOJHUMEPOB,
oOyCJIOBJIEHHbIE WX CTpoeHueM. PenakcaimoHHble cBoicTBa. Bsizkoe TeueHue
pacTBOpOB U paciuiaBoB nojmMepoB. CrapeHue M cTaOUIM3alMs TOJIUMEPOB.
BnusHue BHemHUX (paKTOPOB Ha mpoliecc paspyiieHus. OU3NKo-MeXaHUYECKUeE,
aJire3MOHHbIE, (PPUKITMOHHBIC, AHTHUKOPPO3UOHHBIC, JUAIEKTPUUYECKUE CBOMCTBA
MOJIUMEPOB, METOIbI UCCIICIOBAHUS ITUX CBOMCTB.

Cocras, kinaccudukanus U CBOMCTBa IlacTuueckux macc. [lmactmaccel Ha
OCHOBE TEPMOIUIACTHUYBIX W TEPMOPEAKTUBHBIX MOJUMEPOB. (OTBEpAUTEINH,
HAIMOJHUTENU, TUIACTU(UKATOPHI, KaTalu3aTOpPbl, MUTMEHTbI, WHTUOUTOPHI.
Metoasl mepepabOTKM IUIaCTMAcC B u3Jeiaus. Marepuanbl, TEXHOJOTHS H
o0opy1oBaHUE ISl OJIYYEHUS TIOTUMEPHBIX TTOKPHITHH.

Komnosuyuonnvie mamepuansi

[IpuHUMIBI CO3MaHUST U OCHOBHBIE THUIBI KOMIIO3MIIMOHHBIX MaTEpUAJIOB.
Komro3uninonnssle MaTepuaisl C HyJIbMEPHBIMU U OJJHOMEPHBIMU HATIOJHUTEIISIMHU.
OBTEKTHUYECKHUE KOMITO3UIIMOHHBIE MaTepralibl. KOMIO3UIIMOHHBIE MAaTepHUAIbl Ha
HEMeTauIndeckoil ocHoBe. OCHOBBI pacuera Ha MPOYHOCTh W3JAEIUN U3
KOMITO3UIIMOHHBIX ~ MarepuaiaoB. OO0JacTM ©  TMEPCHEKTUBBI  MPUMEHEHUS
KOMITO3UILIMOHHBIX MaTEPUAIIOB B MAILIMHOCTPOEHHUH.

Pesunosvie mamepuanv

CocraB u kiaccuukanus pe3uH. TeXHOJOTHUsI TPUTOTOBJICHUS] PE3UHOBBIX
cMece U GopMupoBaHMs JieTalie U3 pe3uHbl. DU3NKO-MEXaHUYECKUE CBOMCTBA
pe3uHbl. BiusHHE YCIIOBHM SKCIUTyaTalMMd Ha CBOMCTBa pe3uH. lIpumeHeHue
PE3UHOBBIX MaTEPUAIOB B MAIIMHOCTPOEHHUH.

Jlakokpacounvle u Kiesawue mamepuavl

CoctaB m xknaccuuKaimsi JaKOKPACOYHBIX MaTepuanioB. OcCOOEHHOCTH
KPEMHUUOPTraHUYECKUX  IMOKPBITUM. TEXHOJOrMYECKUe METOAbl HAHECEHHUS
JTAKOKPACOYHBIX IMOKPBITUM. TE€XHOJOTUs HAHECEHUS JIAKOKPACOYHBIX IMOKPBITHU.
CpaBHUTEIBHBIE CBOICTBA JIAKOKPACOYHBIX TMOKPHITUH M HX MPUMEHEHUE B
MAIIIMHOCTPOEHHH.

Kneswue mamepuanvl, cocmas u xnaccugurayus



Du3UKO-XUMHUYECKas npupo/Ja. KOHCTPYKI_II/IOHHBIC kien. CocTaB KJI€EBBIX
COGI[PIHGHPIﬁ. MCTOI[BI IMOJIYUCHUA KIICCBBIX COCI[I/IHCHI/Iﬁ N HX HCIIbITaHUA.
HpI/IMCHeHI/Ie KJICCBBIX COGI[I/IHGHI/Iﬁ B MAIIMHOCTPOCHUU.
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