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OcCHOBHbBIE I10JI0’KEHHS IPOrPaMMbI
[IporpaMma BCTYMUTENBHOTO HCTIBITAHKS YTBEPXKACHA Ha 3aceJaHUM Kadeapsl

ABTOMATHU3allU TCXHOJIOTHYCCKUX IIPOHCCCOB U IIPOU3BOIACTB (HpOTOKOH Ne2 ot

21.09.2021 r.).

I. Conepxanue, ctpyktrypa u (popMa nNpoBeieHUs BCTYNUTEIbHOI0
HCIBITAHUS

BcerynurensHOoe uWCHBITaHWE TIPU MpUEME Ha OOydYeHHE IO HAIPaBJICHHIO
noAroToBku Maructpatypsl 15.04.02 TexHoJiorn4eckne MalIMHbI M1 000PYA0BaHHE
MIPOBOJUTCS C TPUMECHCHHEM JHUCTAHIIMOHHBIX TEXHOJOTHH W BKJIIOYAET B CeOS
100 (cTo) TecTOBBIX BOMPOCOB, TPeOYIOIMIUX BbIOOpa mpaBuwibHOrO oTBeTa (1
NpaBWIbHBIM OTBeT — 1 Oami, MakcuMajibHOe KoiaudecTBo OamoB — 100).
Pacripenenenne SK3aMEHAIIMOHHBIX BOIPOCOB, BXOASIIMX B AK3aMCHAIMOHHBIN
OusieT, OCYUIECTBISIETCS CIy4yalHbIM 0Opa3oM B COOTBETCTBUU C pas3Jeiiami,
ykazaHHbIMH B [Iporpamme. [IpomobKuTeIbHOCTh BCTYMMUTEIIBHOTO HCTIBITAHUS 1 9ac
15 MunyT (75 MUHYT).

BerynurtenpHbie ucnibiTaHust B ['OpHBIA YHHUBEPCHUTET MPOBOJATCS B CTPOTOM
COOTBETCTBHM ¢ PermaMeHTOM TpOBENEHUS BCTYNMUTEIBHBIX HWCHBITAHWHA C
MPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJOTUH, paclUCaHUEM KOHCYJIbTAllMk |
BCTYNUTENBHBIX HCTBbITAHUN, [lopsIKOM TOmaud W PACCMOTPEHHS areIUIsIui.
BemoMmocTn ¢ pe3yapTaTaMyd  BCTYNUTEIBHBIX HWCIBITAHUN MYOIMKYIOTCS Ha

oUITMaTHPHOM CaliTe Y HUBEpCUTETA.

1. Pa3aesibl AUCUMILUIMHBI U TEMbI, paccMaTpUBaeMble B X0/1€
BCTYNHUTEIbHOI0 UCTIBITAHUS

Paszgeu 1. TexHo10rus KOHCTPYKIIMOHHBIX MaTEPUAJIOB

OO1ee mpeacTaBieHUe O MPOU3BOACTBE METalIoB. JIuTeliHOEe MPOU3BOICTBO.
H3roToBnenne OTIMBOK B MecuaHbix (opmax. CymiHocTh croco0a. MojenbHbIi
KOMIIIEKT. DOpPMOBOUYHBIE U  CTEPKHEBBIE CMECH. JIMTHHKOBBIE CHCTEMBI.
Texnonorus pyuHoil u wmamuHHOM ¢opmoBku. COopka ¢GopM U 3alMBKa HX

MCTAJIJIOM. CHCHH&HBHBI@ CITOCOOBI JINTHS.


http://priem-univer.ru/sites/default/files/manager/04.VstupitelnieIspitaniya/Reglament_DVI.pdf

Texnonorus oOpaboTku MeTawioB jgaBieHueM. OOmas XapaKTepUCTHKA
dbopmMooOpa3oBaHusl 3aroTOBOK IIJIACTHYECKUM jaedopMupoBaHueM. Duzndeckue
OCHOBBI TIpoliecca miacTuueckor nedopmaiuu Meramuia. HarpeB 3arotoBok mepen
oOpabotkoii  maBieHueM. CyIIHOCTh TPOIECCOB MPOKATKHA, BOJOYEHUS U
IpeccoBaHusi, 000pyA0BaHUE U CXeMbl 00paboTKH. CYIIHOCTh MPOIECCOB KOBKHU U
HITAMIOBKH, O0OOpYJIOBaHWE W HWHCTPYMEHT, OCHOBHBIE, BCIOMOTAaTEIbHBIE U
OT/ICJIOYHBIC OIEepaIiK, OCOOEHHOCTH MPOIIECCOB.

TexHomornyeckue Mpolecchl MOMyuYeHUs] Hepa3beMHbIX coeauHeHui. Oomas
XapaKTepUCTHKAa CBapOYHOIO TMPOM3BOJACTBA KaK TEXHOJOTHYECKOIo IMpolecca
MOJIYYCHUSI HEPa3bEeMHBIX COCIUHCHUNA. DU3MKO-XMMHUYECKUE OCHOBBI TIOTyUCHHUS
CBapHOro coenuHeHus. Py4unas snextpoyrosas cBapka. CBapka moj ciioem ¢iroca u
B Cpele 3aluTHbIX Ta30B. [a3oBas cBapka M pe3ka MeTaula: CYIIHOCTD,
0COOEHHOCTH, MpUMeHseMoe obopynoBanue. CrienuanabHbie BUibl cBapku. [laiika
KOHCTPYKITMOHHBIX MaTepUaJIOB.

TexHosoruyeckue MpoIecchl 00pabOTKM METAIOB pe3aHueM. Dusznueckue
OCHOBBI (hopMOOOpazoBaHusl pe3aHueM. Pexyluil MHCTPYMEHT: Kiaccudukanus u
reoMeTpusi. MeTalopexylue CTaHKU: KiaccuduKaius, Ha3HaueHUE, OCHOBHBIC
Y376l U MEXaHW3MBbI, Kiaccudukaius aBrkeHud. [loHsATHE O peXUMax pe3aHwus.
TexHomOrn4YecKue MpoIEeCcChl MPU TOYCHUH, CBEPIICHUH, (Ppe3epOBaHUM, CTPOTAHUH,
NOJIOJIGHUM, TPOTSITUBAHUU: HA3HA4YeHHE, O00JIACTh MPUMEHEHHUS, OCOOEHHOCTH,
TUTIOBBIC JIETalld, PEXKHUMBI pE3aHUs, WHCTPYMEHT, O00OpyI0BaHWE, CTaHOYHBIC
npucrocooyieHusi. TexHoysoruyeckue mnporecchl mnpu nuMdoanuu. OTAEIOYHBIC
OTIepaIly: MOJIMPOBAaHNE, TPUTHPKA, XOHMHTOBaHHE, CyTNIepPUHUIITHPOBAHNE.

DIEKTPOUCKPOBas, AIIEKTPOUMITYJIHCHAS, aHOJTHO-MEXaHUYeCKasl,

AIIEKTPOKOHTAKTHAS U YIbTPa3ByKOBasi 00pabOTKa MOBEPXHOCTEHN 3ar0TOBOK.

Paznen 2. MarepuasnoBeaeHue

Conmepxxanne kypca. OOmasi XapakTEepUCTUKA W CTPYKTYpPHBIE METOJbI
UCCIICIOBAHHUSI  METaUIOB.  ATOMHO-KpPHCTaJLIM4eCKass CTPYKTypa  METaJuIOB.

Kpucrammsamnus meramioB. [lomumopdusie mpeBpamenns. da3pl U CTPyKTypa B



METaJUIMYECKUX  CIUIaBaX: TBEPAbIE  PAcCTBOPBI, XUMUYECKHE COEIHHEHMS,
MEXaHUYECKHUE cMecH. MeXxaHMYeCKUe CBOMCTBA, ONpPEAENIEMble NPU CTATHYECKUX
WCIIBITAHUSIX, METOAbI ONIPENCIICHUS] TBEPAOCTH METAJIOB. MeXaHMYECKHUE CBOWCTBA,
onpeeNnsieMble NpU JWHAMUYECKHX HCHOBITAHUAX. MeXxaHM4YeCKHue CBOWCTBA MpU
NepeMEHHBIX (IIUKINYECKUX ) Harpy3Kax.

@a30Bble MPEBPAIICHUS B JKEJIE30YIVIEPOJUCTBIX CIUIaBax IIPU Harpese.
JlnarpamMMa M30T€pMUYECKOTO MpPEBpaIleHusl aycTeHHuTa. llepanTHoe, MapTEeHCUTHOE
U MIPOMEXYTOYHOE IMPEBpALCHUS B cTadu. Buasl Tepmudeckoil 0OpabOTKU: OTHKUT,
HOpMaJIM3alys, 3aKallka, OTIYCK. XapaKTepUCTUKA COCOO0B 3akaiku. OCTaToYHbIE
HaIpsDKEHUS! TMPU TEPMUYECKOM 00pabOTKe M WX BIWSHHE HAa MEXaHUYECKUE
cBoiicTBa ctanu. [loBepxHOCTHas 3akajka: OCOOEHHOCTH, CIIOCOOBI BBIMOJIHEHUS.
XUMHKO-TepMUYECKass  o0pabOTKa  CTaJM:  IIEMEHTauusl, HUTPOLIEMEHTALMS,
a30THpOBaHUe, LHUaHUpoBaHHE. (OCOOEHHOCTH XUMHUKO-TEPMUYECKOW 00pabOTKH,
pexuMbl  00paOOTKM,  NPAKTHUYECKHE  PEKOMEHJAlMUd 10  NPUMEHEHHIO.
Hubdy3ronHass MeraqmM3anus: CYUIHOCTb, PEXUMBI  00pabOTKH, 00JacThb
npuMmeHenus. [loBepxHocTHas muiactudeckas JaedopmMaius Kak crnocoO MOBBIINICHUS
M3HOCOCTOMKOCTH JIeTajeil, padoTaroMMX B YCIOBUSIX 3HAKOIIEPEMEHHBIX Harpy30K.

Knaccuduxkanus, obmast xapakTepucTuka U Ha3HaYeHHE Tpumeceil. BrnusHue
IPUMECEd Ha KayeCTBO M MEXAHWYECKHE CBOWCTBA. YTIIEPOJIUCTBIE CTaju
OOBIKHOBEHHOTO KauecTBa. UyryHbl: Oejble, cepble, BBICOKOIPOYHBIE, KOBKHE.
[leMeHTyeMbIE W YJIy4llIa€MbIE€ YTJIEPOJIUCTHIE KOHCTPYKIMOHHBIE Kaue€CTBEHHbBIC
ctanu. LlemeHnTyeMble U yiydiliaeMmble JETMpOBaHHbIE cTanu. PeccopHo-npyXKHMHHBIE
cTayiy 001ero HazHaueHus. [11apruKkonoAIUITHUKOBBIE CTaH.

Koppo3uoHnHocTOlKHE cTanu, IpuMeHsieMble B HedTerazonepepadboTke: o01mas
XapaKTEepPUCTHKA, CBOMCTBA, Ha3HaueHHe. JKapompouHble U KapOCTOMKHE CTalU U
cruaBbl. M3HococToiikne matepuansl. CTanu U CijiaBbl ¢ 0COOBIMH (PU3UYECKUMU
CBOMCTBaMH: MATrHUTHBIE CTAJIM U CIUIaBbl, UX CBOWCTBA, CTPOCHHE M HA3HAUYCHHUE.
DJIEKTPOTEXHUYECKNE CTalii W cIiuiaBbl. CrjiaBel € MajblM  TEMIIEPATYPHBIM

K03 UIIUEHTOM JTUHEWHOTO PAaCUINPEHUs, CIUIABbI C YIPYTUMHU CBOMCTBAMH.

Pa3nen 3. MexaHuKa ;KHJIKOCTH U ra3a



CTtpoeHue KUAKOCTEH U ra30B C MO3ULUNA cOBpeMeHHON pu3uku. CKxruMaeMbie
U HECKUMAaeMble (KalleJIbHbIE) JKUJIKOCTU. 3aKOHBI 0OBEMHOIO CKATHS U TEIJIOBOIO
pacUIMpeHus KUJIKOCTeH W ra3oB. [LMOTHOCTH, yAenbHBIA BEC, yAENbHBIA OO0BEM.
WneanbHble U peaiabHbIE )KUIKOCTU. 3aKOH BHYTpEeHHEro TpeHust HproToHa. Ba3kocTh
KUJKOCTEN U ra3oB. ['a30BbIe 3aKOHBI. Y paBHEHHE ra30Boro cocrosHus. [lapamerpsl
ra3oBOM CMECH.

['mppocratnueckoe JaBjI€HUE B TOUKE M €ro cBOMCTBAa. OCHOBHBIE YpaBHEHUS
CTaTUKM >kuakocted u razoB. CooOmiaromuecs cocyAbl M PaBHOBECHS B HHX
Kugkocte W ra3oB. Crathka JpIMOBOM  TpyObl. M3mepeHuwe maBieHHs
cooOmaronMMucss  cocyaamu. HM30bITOUHOE JaBIEHUE, pa3pekKEHUE, BAKYYM.
Enununel u3Mepenus nasiieHud. 3akoH Ilackamsa. Cuna gaBieHMS KUIKOCTH Ha
IUIOCKYI0 ¥ KpPHUBOJMHEMHYK) CTEHKM. 3aKOH ApxuMela U IUIABaHHUE Tell.
OTHOCHUTEIIBHOE PAaBHOBECHE JKUIKOCTEH. YIenbHass »HEprus >kujakocrtei. Hamoper
ITOKOALLEUCS KUIKOCTH.

OCHOBHBIE IOHATHUS TUAPOIUHAMUKHU. Y PaBHEHUS: HEPA3PBIBHOCTH, JBUKECHUS
UJeaIbHOM KUAKOCTH Oilnepa, bepHymim, nBUXKEHUA BsI3KOM Xuakoctu Habbe-
Crokca, W3MEHEHMS KOJIMYECTBAa JABWKEHHs. lVcmonp30BaHWE ypaBHEHHN B
VWHKEHEPHBIX 33J1ayaxX. JJIEMEHTHI a30BOM IMHAMUKHU. TedeHHe ra3a B CyKaroIEeMCs
kaHaine. TedeHue raza B pacmupstomiemcs: kanane. Comio JlaBansa. IIpsimoit ckadok
ymuioTHeHusA. Kocoll ckadok yrutoTHeHus. CBsA3b MEXIAY CKOPOCTSMH TE€YEHUA ra3a U
CKOPOCTBIO 3ByKa, unciio Maxa. IloTeHimansHOe 1 BUXpEBOE TEUEHUE KUAKOCTH.

Hamopsl aBmxymeiica xkuakoctu. OOliee ypaBHEHUWE SHEPrUd JUisl MOTOKA
CIUIOIIHOM JKUIKOCTHU. YPABHEHUE DHEPIUU I NOTOKA HEC)KUMAEMOM KUIKOCTHU.
YpaBHenue bepHyum i MOTOKAa HECKUMAEMOW KUIAKOCTH. YPAaBHEHHUE DHEPrUU
JUTSl HATOPHOTO U 0€3HANIOPHOTO TeUEHUs KUJIKOCTU. [luarpamMmmbl HaropoB. [loHbIi
HAIoOp HAaCOCHOM YCTaHOBKH. YpaBHEHHUE SHEPTUU JUIsl IOTOKA raza B oOIIeM BUJE, B
MEXaHH4eCKoil (ypaBHeHHME bepHymm 1 ra3a) W TEpMUYECKOW (ypaBHEHHE
sHTaNbNMil) popmax. Pacnonaraemas padota razoBoro noroka. Mzorepmuueckoe u
aanabaTHYecKoe TeYeHUE MOTOKOB ra3a.

Bune! runpaBnuyeckux conpotuBieHuit. [lotepu Hanopa Ha Tpenue; popmyia



Hapcu-Beiicbaxa. Pexumbl aBumxkeHust kuakoctu. CTpyKTypa JaMUHApHOTO H
TypOyJICHTHOTO TIOTOKOB. 3aKOH pacIpeAesiCHus KacaTelIbHBIX HAMPsHKEHUN TI0
MOTNEPEYHOMY CeueHHI0 NoToka. [lapaMeTphl MOTOKa WM MOTEpU HAMOpa Ha TPEHHUE
Mpu JJaMHUHApHOM TeueHuu B TpyOax. [loTepu Hamopa Ha TpeHue Mpu TYpOYJIECHTHOM
pexume TeueHusd. [lorepu Ha TpeHue Npu ABUKEHUH ra3oB. PacyeT razonpoBoioB U
ra3oxofoB. Pacuer  Oe3HamoOpHBIX  KaHajJoB. MeCTHbIE  T'HAPABIMYECKHE
COMPOTUBJICHUS U UX pacyeT.

Knaccudukanus tpydornpoBoaoB. O000IICHHBIE MapaMeTpbl TPYOOIIPOBOIOB.
Coenunenne TpyoonpoBojoB. PacyeT mpocThix TpyOonpoBoAoB. PacdeT MiIMHHBIX
TpyOONpPOBOJAOB B KBAJApaTUYHOM M HE KBaJAPATUUYHOW OO0JACTH COMPOTHUBIICHHUS.
OcHOBBI pacuera CIOXHBIX TpyOOmpoBOJOB. PacueT KOpOTKUX TpyOOMpOBOIOB.
Pacuetr TpyOOnpoBOAOB [Jisi Ta30B MPU MAJIbIX U OOJIBIIMX TEpenagax IaBJICHHUS.
Pacuet razoxooB neueit. HanopHas xapaktepucTika TpyOOomnpoBoja.

Hcreyenue >XUIKOCTU 4epe3 OTBepCTUs B TOHKOM crTeHke. KoadduimeHTs
ucreuenus. Micreuenue noa ypoBeHsb. Mcteuenne KuaKOCTU uepe3 Hacaaku. Ocoobie
CJly4au MCTEUEHHUs KUJIKOCTU. McTedeHne ra3oB nmpy MajbiX U OOJBIINX IMepenagax
napienus. Kputuueckue mapaMmeTpbl HUCTEUEHHS Ta3oB. VcTedeHue razoB uepes

CoIl1a.

Pa3znen 4. OcCHOBBI NPOCKTHPOBAHUS

[Tonsitue CAIIP. MHpopmaniioHHas MOAAEPKKA U3ACIIUN.

CucteMHbIi moaxoA B MNpoeKkTHpoBaHUU. CroxxkHble cUCTEMbl. CUCTEMHBIN
aHalM3 W  CHUHTE3  TEXHOJOrM4eckux  oObekToB. CTpyKTypa  mpolecca
MPOECKTUPOBAHUS. DTallbl MPOEKTUPOBAHUS TeXHUYECKas nokymeHTanus. [lognepxka
KU3HEHHOTO LIUKJIA U3JICIIHM.

IIpumenenue CAIIP B IIPOCKTUPOBAHUU o0opyaoBaHUS
HedTerasonepepadaThIBalOUX MPOU3BOACTB. ['eomMeTpuyeckoe MoJIEeIUpOBaHHE.
CAD cucrembl. @yukuuu CAE u CAM cucrtem. Bunbl MHXKEHEPHBIX PacyeToB.
HucneHHbIE METOBI.

HpOCKTI/IpOBaHI/Ie ABTOMATU3UPOBAHHBIX CUCTCM YIIPABJICHUS IIPOHU3BOIACTBOM.



[IpoexTupoBanre mpennpusTuii HedTerazonepepadboTKu B 1eloM. PasmernieHue
obopynoBanusi. TpaccupoBka WHXKEHEPHBIX CHCTEM. VHTErpHpOBaHHBIE CHCTEMBI
ynpasienus npousBojcTBoM. ERP/MRP cucremsl. [Tonstue ACYITI u ACYTIL. MES
— cuctembl. MHpOpMannoHHas moaIepKKa KU3HCHHOTO 1TUKIIA TIPEATPUSTHA.

Pa3znen 5. OcHOBBI TEXHOJIOTMH MAITUHOCTPOEHHSI

OCHOBHBIC MOHSITUS O IPOU3BOJACTBEHHOM M TEXHOJOTMYECKOM IIPOIIECCE.
CtpykTypa TEXHOJOTHYECKOro mporecca. Tumbl mpousBojacTB. IlepBuuHas
nepepadoTka. BropuuHbie mpo1eccsl.

TexHOJIOrHYHOCTh KOHCTPYKIUKM MallIMHbI. TeXHU4Yecku 000CHOBaHHAs HOpMa
BPEMECHHU.

[ToHATHE O TOYHOCTH M3TOTOBJIEHUS B MAIIMHOCTPOCHUH, KOHCTPYUPOBAHHH,
MPOU3BOJICTBE W  OKCIUTyaTanuu  mamuH.  CiyyaliHble, CHCTEMaTU4YeCKuE,
3HAKOIIEPEMEHHO M3MEHSIONINECS U TTOCTOSIHHBIE IPOU3BOJCTBEHHBIE MOTPEIIHOCTH.
O1neHKa TOYHOCTH.

ba3bl KOHCTpPYKTOpPCKHE, COOpOYHBIC, YCTAHOBOYHBIE U HW3MEPUTEILHBIE.
[Tepecuer pa3mMepoB U JOIMYCKOB MpH U3MEHEHHH 0a3. JKECTKOCTh TeXHOJIOTHUYSCKOM
CUCTEMbl CTAHOK, TMPHUCIOCOOJICHUE, UWHCTPYMEHT, Jeranb. [lorpemHocTy,
BBI3BIBAEMbIC YNPYTUMH JehopmanusaMu, pa3MEepHbIM HM3HOCOM HWHCTPYMEHTA.
[TorpemiHOCTH HACTPOWKH, TE€OMETPUYECKUE MOTPEIIHOCTH CTAaHKOB, TEIJIOBBIE
nedopMany TEXHOJIOTUYECKON CUCTEMBI U UX BIIUSIHUE HA TOYHOCTH OOPaOOTKHU.

@aKTOpBbI, ONPEIEIISIONME TEXHOJIOTUUECKUE MPOLECChl. 3aaya ONTUMU3ALUN
MIPOCKTUPOBAHMS TEXHOJIOTMYECKUX MPOIIECCOB MepepadOoTKU HEPTH U rasa.

Ucxogupie naHHBIC )11 MPOSKTHUPOBAHUS TEXHOJOTMYECKUX TPOIIECCOB.
VYcranoBneHnue tuna npous3BOoACTBA. OnpeneneHue pa3MepoB NapTUU B CEPUINHOM
npou3BoJicTBe. BriOOp 3aroToBok mjisi feraneid MamuH. PaspaboTka mapuipyTHOU
TexHosmoruu. Pacyer mpumyckoB Ha o00pabotky. Pa3paboTka omepannoHHOM’
texHonorud. OrnpeneneHue pexUMoB pe3aHua. (OCHOBHBbIE BHIBI TEXHUYECKOMN
JIOKYMEHTAIuu. Tunusanus TeEXHOJIOTHYECKUX MPOLIECCOB.

Ha3nauenue mnpucnocoOseHMii W HUX poJib B  Pa3BUTUU  TEXHOJIOTMU

MalllMHOCTPOCHUS. Tpe6OBaHI/I§I, MNpCAbABIACMBIC K HpI/ICHOCO6J'ICHI/IHM,



Kiaccu(ukanys TPUCTIOCOOICHNA. YCTaHOBKAa 3aroTOBOK B  IMPHUCIOCOOICHUH,
MPUHITUIBI 0a3upoBaHUs. THUIMOBBIE CXEMBbI YCTAHOBKM 3aroToBOK. KOHCTpyKInu
IPUCIIOCOOICHNI M pacdeT HuX JdJieMeHToB. llociemoBaTeNnbHOCTh W TEXHHUKA
pa3pabOTKH MPUCTIOCOOICHUM.

Baner ux kmaccudukaius, KOHCTPYKIIMH. 3arOTOBUTEIBHBIC OIEpallyH.
Oco0OEeHHOCTH YEPHOBOM, MOJTYYUCTOBOM M YMCTOBOM 00paboTok. OOpaboTKa BasioB
Ha THJIPOKOMHPOBAIBFHBIX MHOTOPE3IOBLIX MOdyaBTOMaTax. OTAENOoYHbIE ONepalnuu
B0JIOB. OOpaboTKa MUTHIIEBBIX U MIMOHOYHBIX TTOBEPXHOCTEH.

OOpaboTka BTyJIOK. MeTonpl o0OecHedyeHHus COOCHOCTM HapyXHBIX H
BHYTPCHHHUX ITOBEPXHOCTCH W TIEPIICHAUKYIIPHOCTH K HHM OIIOPHBIX TOPIICB.
Hapesanue pe3nObl, 00paboTKa IIMOHOYHBIX M MIIUIEBBIX IMOBEPXHOCTEH Ha
BTyNKax. OTeI0YHbIC OTepaIii BTYJIOK.

Texnonoruss oOpabOTKH IUIUT, PHIYAroB, KPOHIITEHHOB, CTOEK, IIATYHOB.
OcobOeHHOCTH 00pabOTKU TSHKENBIX U CIOKHBIX KOPIYCHBIX JeTajeil, BbIOop 0as.
TexHnonornueckue TpeOOBaHMS K KOPITYCHBIM JIETAISIM TEXHOJIOTHIECKIX MAIIIHH.

CTpykTypa TE€XHOJOTHYECKOTO Mpolecca 00paboTKU 3y0UaThiX U YEPBIUHBIX
kojec. YucrtoBas M 4yepHOBasg 00pabOTKa, METOAbl Hape3aHus 3yObeB 3yOuaThIX
KOJIEC, OTJICIIOYHBIE OIEPALIHH.

Opranmzamust 1 Gopmbl cOopku. Pa3paboTka TEXHOJIOTHYECKOTo IMporiecca
coopku. Buapl u TexHomormm cOOpkHM JeTaneid W y370B. [IpuumHBI U BUABI
HEYpaBHOBEIICHHOCTH JneTajeil u  y3moB. CraTudeckas ©  JUHAMUYECKas
OaslaHCHUPOBKA.

HcnpiTanuss W TEXHWYECKAas JUArHOCTHKA MEXaHWYECKUX TPaHCMHUCCHH
TEXHOJIOTUYECKHUX MAITUH TIPU U3rOTOBJICHUH. [ [pUHIIMITHAIbHBIE CXEMBbI UCTTBITAaHU.
[ToHsITHE PEMOHTONPUTOIHOCTH.

YrpouHeHue neranedl MOBEPXHOCTHBIM IUIACTUYECKUM Je(hOPMHUPOBAHUEM.
[TonsiTHe O HaIJIaBKE W HAMBIJICHUU. DIEKTPOXUMUYECKUE TTOKPHITHS

OOmue cBemeHUMs O TEXHOJOTMHM anmaparoctpoenus. OcoOeHHOCTH

TCXHOJIOTNHU C60pKI/I KOJIOHHBIX aIlliapaToB.

Paznen 6. KoHCTpyKUMSI MAIIIMH M aNINIAPaTOB



Knaccudukanuss  anmapatoB MO KOHCTPYKTMBHOMY  HCIOJHEHHIO,
dbyHKIIMOHAaTPHOMY HazHaueHu10. O01me TpeOoBaHUS K KOHCTPYKIIUU U HAJIEKHOCTH
anmnapatoB He(TerazoBOro Mpou3BOJICTBA 3aKOHOJATEIbHbIE HOPMBI U TPEOOBAHUS K
anmapaTtaM He(TerasoBoro MpPOHM3BOACTBA MO O€30MacCHOCTH JKCIUTyaTallud |
pacyeTaM Ha MPOYHOCTh. TpeOoBaHHMA K KOHCTPYKTUBHBIM Marepuajgam Hu
PEKOMEH/TyeMbI€ YEPHbIE METAJUIbI U CIUIABbI, I[BETHBIE METAILIbI, HEMETAJUINUECKHE
MaTepHualbl, MATEPUAIIBI 111 CBAPKU U MTANKH.

TexHoNoruss W3rOTOBIEHUSI CTAIBHBIX CBAapHBIX anmapaToB. lcnbeiTaHus
anmnaparos.

Pacuer Ha  MeXaHMYECKyl0  MPOYHOCTh  COCYJOB W  anmaparoB
HedTerasonepepadoTku. OCHOBHbIE pacueTHble mapameTrpel. KoHCTpykiuum u
pacyeTbl Ha IPOYHOCTh TOHKOCTEHHBIX HUJIUHAPUYECKUX, C(HEPUUECKUX, KOHUYECKUX
o0Oeyaek MoJi U30BITOUHBIM BHYTPEHHUM M HapYXHBIM AaBieHueM. KoHCTpyKIuu u
pacdeTbl Ha MPOYHOCTh IUIOCKUX, DJUIMITUYECKUX U CHEpUUECKUX AHMIL OOedaek.
VYkpersieHue oTBepcTHii B oOeuvallkaX M JIHUINAX annapaTroB MpPU BHYTPEHHEM U
BHEIIHEM JABJICHUSAX. Y3Jbl CONpPsDKEHUs oOoJjiouek. PacueT KpaeBbIX Harpysok.
OOecnieueHre NPOYHOCTH B MECTax CONpPsDKEHHMs 00oioyek. Amnmaparbl C
pyOarkamu.

®nannessie coeauHeHus. Koucrpykmuu. Ilnockue dmnanmsl. CoenuHeHus
BBICTYN-BNQJMHA W I[UMN-na3. Tumel Opokiagok. Pacyer Ha MNpPOYHOCTH H
repmeTuyHOCTh. 3HaKoMCTBO ¢ ['OCT P 52857.4-2007: Cocynsl 1 annapatsl. HopMbl
W METOJbl pacyera Ha MPOYHOCTb. PacyeT Ha NPOYHOCTL U TEPMETUYHOCTD
(bIaHIEBBIX COSTUHECHUM.

Tpyonusie pemerku. Koncrpykiuu. CrnocoOwsl kperieHHss TpyO B TPyOHBIX
pemetkax. Komnencarus temnepatypHbix Harpy3ok. MeTtojibl pacueta. 3HaKOMCTBO
c 'OCT P 52857.7-2007: Cocynsl u amnmapatsl. HopMbl U MeTOnBl pacuera Ha
IPOYHOCTh. TenaooOMeHHbIE anmapaThl.

Onopsl BepTUKAIbHBIX amnmnapaToB. Jlanel u croiiku. [{unuHapuyeckue onop.i.
PacueT Ha BETPOBYIO M CEHUCMHUYECKYH) YCTOMYHMBOCTb. ONOpbl TOPHU30HTAJIBHBIX

anmapatoB. CeajioBble onopbl. BeiOOp KOHCTPYKIIMHM CTPOMOBBIX YCTPOUCTB. YUIKH,



KPIOKH, Tan(bl 1 MOHTAXHBIC MITyTepa. [[poUHOCTHBIC pacyeTHl.

OcoOeHHocT  pacuera amnmaparoB MPH  MAJOMUKIOBBIX  Harpys3kax.
3nakomcTBO ¢ ['OCT P 52857.6-2007: Cocynel u anmapaTtel. HopMBl U METO[BI
pacueTa Ha MPOYHOCTh. PacyeT Ha MPOYHOCTH MPU MAJIOIUKIIOBBIX HArPY3KaX.

ToscrocTeHHBIE COCYBI U anmapatbl. KOHCTPYKIIMU U pacyeT TOJICTOCTEHHBIX
HUIMHAPUYECKUX O00€yaeK, IHUII U KPBIIIEK. 3aTBOPHI alllapaToB BBICOKOIO

JaBJICHHA.

Pazgesn 7. MamuHbl 1 000pyA0BaHHE TEXHOJIOTHYECKHUX MPOLECCOB

Knaccudukanusa mamums. Kiaccudukanusa annapatoB HedTerasonepepadoTKu
10 pa3JInYHbIM Npu3HaKkaM. OCHOBHbIE TPeOOBaHUS K 000PYI0BaHHUIO.

KononHele MaccooOMeHHbIE amnmapaThl JUIsl IMPOLIECCOB PEKTHUPHUKAIUU U
abcopOuuu. Ilpomecc  pektudukanuu W peKTU(PUKALMOHHBIE  KOJOHHBI.
TapenbyaTbie KOJOHHBI, C PA3IMYHBIMA KOHCTPYKLIMSIMHU TapesioK. TUIbI Tapenok.
Hacanounble KOJIOHHBI C pa3IMyHOIO TUNa Hacaakou. Twumbl Hacagok. Ammaparypa
JUJISL TIPOIIECCOB a0COPOIIHH.

OcHoBHOE 000pYI0BaHHE KAaTaJUTHUECKUX PEAKTOPHBIX Y3J0B. PeakTopsl mis
CUCTEM «Tra3-TBepAOe». PeakTopel CO CTauMOHAapHBIM CJIOEM KaTalau3aropa.
KoxyxoTpyOuaTble peakTOpbl, peakTOpbl C IBMXKYILIMMCS CJIOEM KaTaiau3aTopa.
PeakTopel ¢ NCEBIOOKHUKEHHBIM CJIOEM. PEakTOphl JUIsl CUCTEM «ra3-KUIAKOCTb» H
(GKAJIKOCTb-KUAKOCTBY. PEaKTOphI TEPMOKATATIUTUYECKUX TIPOLIECCOB.

AnmapaTtsl  JIA  pa3feieHus ~ HEOJHOPOAHBIX  cucTeM. PazneneHue
HEOJHOPOJHBIX cHUCTEeM. Ammaparypa [Jisi OTCTauBaHus. Pa3jeneHue ra3oBbIX
cmecedl. @uubtpoBanue. KoHCTpykuuu @QuibTpoB. Mokpass OYMCTKAa Ta3oB.
Onextpoounctka ra3oB. Llentpudyruposanue. Koncrpykiuu nearpudyr. [{ukioHs!.
I'uApOLUKIIOHBI.

Knaccudukanuss TermnooOMeHHbIX amnmapaToB. OCHOBHBIE KOHCTPYKIUH
TEII000MEHHUKOB: KOKyXOTpyOuaTsie, Tpyoa B TpyOe, MiIacTUHYATHIE, CIIMPAJIbHBIE,
NOTPY>KHbIE, OpOCUTENbHbIE. TpeOoBaHUA K TEIIOOOMEHHOMY 0O0OPYI0BAHUIO.

HocrounctBa u HepocTaTku. O0IaCTh MPUMEHEHHUS.
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Mewmanku. Tunet wmemanok. beicTpoxonnbsle Memanku. TUXOXOIHbIE
memanku. [Ipenensr npumennmocTi. KOHCTpYKIIMK NTEpEMEMBAIOIINX YCTPOMCTB

Anmnapatypa s oTcTauBaHus. Pa3aenenue ra3oBbix cmeceid. OUIBTPOBAHHUE.
Kouctpykumn ¢unbtpoB. Mokpas odYHCTKa Ta30B. OJEKTPOOUYUCTKA Ta30B.
Hentpudyruposanue. Kouctpykiuu neHtpudyr. Luxiaonsl. ['MapOUMKIOHBI.
['mapoMexaHndecKknue METOAbl Pa3[eiCHUs HEOOHOPOJHBIX cHUCTeM. Teopus
OCHOBHBIX THJIPOMEXaHHUYECKHUX MPOIECCOB U 000PYIOBaHHE, IPUMEHIEMOE U UX
IIPOBE/ICHHUSI.

[lepemenienue xuakocTe u razoB. Hacockl 1 KOMIIpECCOpbI: TEOPETUYECKHE
OCHOBBI. M3MenbueHwe TBepAbIX MarepuanoB. (OCHOBBI TEOpUM Ipoliecca
BbInapuBanus. KoHCTpyKIuu BeIMapHbIX anmapatoB. O01acTu MpUMEHEHUS.

Pazgesn 8. MoHTaX M pEMOHT MALIMH U aNNIApaTOB HedTenepepadoTKu

OO01ue cBeieHUs: 0 MOHTaXKE, PEMOHTE U Hallaake ooopyaoBanus. OCHOBHBIE
HOpPMAaTHBHBIE JOKyMeHTHl ['ocroprexnHanzopa Poccum. IlpaBuna ycrtpoiicTBa H
0€30MacHOM IKCIUTyaTalliu COCYJI0B, pa0OTAIOIIUX MO/ IaBJICHUEM.

Opranuzaiusi MPOU3BOJCTBA MOHTaXKHBIX paboT. Bribop u pazpaboTka
METO/IOB MPOM3BOACTBA MOHTAXKHBIX paboT. TexHuueckas [IOKyMEHTalUus Ha
MOHTaXHbIe paboThl. OOOpy/IOBaHWE W TPUCTIOCOOJEHUS I MOHTaKHBIX PaboOT.
Opranuzanusi MOHTaXHOW TuIomanku. lloaroroBka o0OpynOBaHUS K MOHTaXy.
[Ipuemka pynaameHToB moja MoHTax. CTponoBka 00OpYIOBaHUS MPU MOHTaXHBIX
pabotax. VYcraHoBka oOopynoBaHusi Ha (yHAaMeHT. MOHTaX KOJOHHOTO
o0opynoBaHusi. Busipl cBapHbIX 1IBOB U coeAuHEHUH. Jle@ekTanus cBapOYHbBIX IIIBOB.

OpraHuzaiusi pEeMOHTHOM CiyxObl Ha MpeAnpUisTHH. BuUIbl PEMOHTOB.
JoxymenTarusi pemonTa. [InmanupoBanue pemonta. CereBbie rpaduku. PeMOHTHBIIM
nuKi. PemoHTonpurogHocts obopynoBanusa. M3Hoc obopynoBanus. PrnaHiieBbie
coenuHeHus. YnoTHenus. Jledexrarus u peMOHT (hJIaHIEBBIX COSTUHEHUH.

Oco0eHHOCTH MOHTaXKa M PEMOHTA TETIOOOMEHHBIX anmapatoB. OcoOeHHOCTH
paboThl TEIJIOOOMEHHBIX anmnapaTroB B mpoleccax Hedrenepepadotrku. KoHtposb u
nedexranusi y3J0B TEIMIOOOMEHHBIX amnmapatoB. BHIbl OYHCTKHM BHYTPEHHUX

MOBEPXHOCTEH,  OCHOBHbIE  mpucrnocobsieHus.  ['pagupHu. OcobenHoctu
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00CTy>KUBaHMUS.

MoHTaX U peMOHT IEHTPOOEKHOTO Hacoca. MOHTaXX U PEMOHT MOPIIHEBOTO
Hacoca. MOHTaXX W PEMOHT IEHTPOOEKHOro Kommpeccopa. MOHTaXX U PEMOHT
MOPIIHEBOTO KoMmpeccopa. PeMOHT u MOHTax BajioB. PeMOHT W MOHTax
MOJAIIMITHUKOB. MOHTaX U PEMOHT TPyOOIPOBOJIOB M TPYOOIPOBOJHON apMaTyphl.

TexHuueckas JOKYMCHTAaIHA.
1. MeTO)Il/I‘IeCKI/Ie YKa3aHMi K NIporpamMmMe BCTYIIUTEC/ILHOT0 HCIIBITAHUA

OCHOBHOM TI1€/IbI0 BCTYNHUTEIBLHOI'O HCIBITAHUS B MATrUCTPATypy SBISETCS
MOATBEPIKICHUE CIIOCOOHOCTH yCBaMBaTh yUeOHBIN MaTepuall MPOTPaMMBI, JIJIST 9eTo
TpeOyroTCs:

- 3HAaHWE OCHOBHOM TEPMHHOJIOTHH, OTHOCSIIECHCS K TEXHOJIOTHYECKUM
MallliHaM ¥ 000pyI0BaHUIO HedTerazonepepadoTKu;

- 3HaHHE HOPMATHUBHO-IIPABOBBIX JOKYMEHTOB B OOJIACTH TEXHOJOTHYECKUX
MIPOIICCCOB U ITPOU3BO/ICTB;

- 3HaHWe (yHIAMCHTAIBHBIX TOHATHH ¥ TPUHIHAIIOB MaTeMaTHYECKOTO
MOJICTTUPOBAHUS TEXHOJIOTHYECKUX 00BEKTOB HedTsIHOM /| ra30BOM
TIPOMBITIUICHHOCTH,

- 3HAaHME COBPEMCHHBIX METOJIOB  OOpabOOTKM, CHCTEMAaTHU3alldd M
HWHTEPIIPETALNK SKCIIEPUMEHTANBHBIX JIAHHBIX;

- 3HAHWUE HAYYHO-METOJOJIOTMYECKUX OCHOB HCCIICIOBAHUS CTATUYCCKUX H
JTUHAMHYECKUX XapaKTePHUCTHK TEXHOJIOTHIECKUX OOBEKTOB;

- 3HAHWE YCTPOWCTBA MW 0OJacTe TPUMEHCHHS TEXHOJIOTHYECKOTO

o0opy1oBaHUs TepepadOTKU HEPTHU U Tasa.
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PexoMmennoBanHbIi OuOanOrpaduyeckuii cnucox

OcHoBHas iuTEpaTypa

1.

10.

Chaudhuri  U.R. Fundamentals of Petroleum and Petrochemical
Engineering. — CRC Press, 2011. — 406 p.

ArabexoB B.E. Hedtp u ra3. TexHomorunm W TPOIYKTHl MHEepepabOTKH.
Momnorpadus / B.E. Aradekos, B.K. KocskoB. — Munck: benopycckas
Hayka, 2011. —459 c.

bono6os B.M. Marepuanosenenne. / B.W. bono6os, C.JI. lBanos,
C.IO KyBmmnakun. — CI16.: PULL CITTTH, 2009. — 41 c.

bono6oB B.M. TexHoioruss KOHCTPYKIIMOHHBIX MaTepHalOB: y4eO.
nocooue / B.U. bomo6os, C.JI. HWsanos, C.}O.KyBmunkun, 3.A.
Kpemuees — CI16.: PUL CITI'TH, 2009. — 45 c.

["aiine A.A. Ilpouecchl pa3neneHus 1 OYUCTKH MPOAYKTOB MEpepadOTKU
Heptn U raza. /| A.A. Taiine, B.E. ComoB. — CII0.: T'ocymnapcTBeHHbIH
TEXHOJIOTUYECKU UHCTUTYT, 2012. — 396 c.

Kacatkun A.I. OcHOBHbIE mpolecchl M anmaparbl XUMUYECKOU
TexHoJoruu: YueOHuk s By30B. — M.: OO0 TUI «AnbsiHe», 2009. —
753 c.

PomankoB II.I'. Meroapl pacdyera mpoueccoB M armaparoB XUMHUYECKOU
TEXHOJIOTUM (IpUMEpPbl U 3adaun): ydyeOHoe mocooue s By3oB / ILT.
Pomankos, B.®. ®ponos, O.M. ®auctok. — CII16.: Xumuznar, 2010 — 544
C.

Ckobno A.M. [Ilpomeccel u ammapaThl HedTeraomnepepadoTKu U
HeTexuMuK. Y4YeOHUK IS BY30B. — 4-oe m3n-¢ mepepad. u gom. / AU
Cko0no, FO.K. Monokanos, A.N. Bnanumupos, B.A. llenkyHo. — M.:
PI'Y vedtu u raza umenu .M. I'ybxuna, 2012. — 725 c.

[MapukoB FO.B. MogenupoBanne cucreMm, dacte [. / HO.B. Ilapuxos,
W.H. benornaszos. // CI16.: PO CIII'TH, 2011. — 53 c.

PeMoHT TexHomornueckoro obopynoBanus: yueonuk / A. I'. Cxuptnanze,

B.A. Ckps6un. - M.: KYPC : UHOPA-M, 2018. - 352 ¢
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JlonoJIHUTeIbHAA JIUTEPaTypa

1.

Anenmbcon  C.B.  TexHonorus  HePpTESXHMMHYECKOTO  CHHTE3a. [/
C.B. Anenscon, T.I1. Bumaskora, S.M. Ilaymkun M., Xumus, 1985 — 608
C.

ApuctoB A.W., MeTposorusi, cTaHaapTU3aius U cepTUUKanms: y4eOHUK
/ A.W. Apucros, JI.U. Kapnio, B.M. Ilpuxonpko, T.M. PakoBmuk. — 3-¢
u3., nepepad. — M.: M3natenbckuit neHTp «Akanemus», 2008. — 384 c.
bospunoB A.Md. Meroapl ONTUMH3AaLMKM B XUMHH W XUMHUYECKOU
texHosorun. / A.W. bospunos, B.B. Kagapos. — M., Xumus, 1985 r. — 564
C.

borios FO.I1. HagexHOCTh, AKCILUTyaTalusi U PEMOHT METAJLTYPrUYECKUX
mammmH ¥ obopymnoBanus / FO.I1. boiinos, C.JI. MBanoB, A.C. ®okuH. —
CII6.: PULL CIII'TH, 2006. — 81 c.

Banun B.A. Pa3paGoTka TEXHOJIOIMYECKMX IMPOIIECCOB H3TOTOBIICHUS
JeTaied B MammumHocTpoeHuu: yueO. mocooue / B.A. Banun, A.H.
[Tpeobpakenckuii, B.X. ®unapos. — Tamb6oB: N3a-Bo TaM0. roc. TeXH. yH-Ta,
2008. -332 c.

I'OCT P 52857.1-2007. Cocynpl u anmapatsl. HopMbl U MeTOABI pacyeTa
Ha mnpouHocTh. OOmue TpedoBanus; BBen. 01.04.2008 r. — M.:
Cranmaptuadopwm, 2008. — 26 c.

['OCT P 52857.2-2007. Cocyasl u anmapatsl. HOpMbl 1 MeTOABI pacuera
Ha TMPOYHOCTh. PacueT UWIMHIPUYECKMX M KOHHUYECKUX oOeyaek,
BBIITYKJIBIX M IUIOCKMX JHMIN W Kpbimek; BBed. 01.04.2008 r. — M.:
Cranmaptuadopm, 2008. — 48 c.

I'OCT P 52857.3-2007. Cocynp!l u anmapatsl. HopMbl 1 MeTOnIBI pacyeTa
Ha TPOYHOCTh. YKpEIUICHHE OTBEPCTH B oOeuallkax M JHHUINAX TIPH
BHYTPCHHEM M BHEITHEM JaBJieHUsX. Pacder Ha MpoOYHOCTH 0O€YaeK M

JHUII IIpW BHCIHIHMUX CTATHYCCKHX HArpy3Kax Ha MTYHOCpP, BBCI.

01.04.2008 r. — M.: Craamaptundopm, 2008. — 29 c.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

['OCT P 52857.4-2007. Cocyasl u anmapatsl. HOpMbl 1 MeTOABI pacuera
Ha MPOYHOCTh. Pacuer Ha NPOYHOCTH M TEPMETUYHOCTH (DIIAHIIEBBIX
coenquHenuii; BBea. 01.04.2008 r. — M.: Cranmaptuadopm, 2008. — 40 c.
['OCT P 52857.5-2007. Cocyasl u anmapatsl. HOpMbl 1 MeTOABI pacuera
Ha MpouYHOCTh. Pacuer oOeyaek W JHUIL OT BO3ACHCTBUS OIMOPHBIX
Harpy3ok; BBe. 01.04.2008 r. — M.: Crannaptundopm, 2008. — 25 c.
I'OCT P 52857.6-2007. Cocynpl u ammapatsl. HopMbl 1 MeTOABI pacyeTa
Ha MPOYHOCTh. PacyeT Ha MPOYHOCTH NPH MAJOLMKIOBBIX HArpy3Kax; BBE/L.
01.04.2008 r. — M.: Craamaptuadopm, 2008. — 20 c.

I'OCT P 52857.7-2007. Cocynpl u anmapatsl. HOpMbl 1 MeTONIBI pacueTa
Ha TMpouyHOCTh. TeruooOmenHsie ammapatbl; BBea. 01.04.2008 r. — M.:
Cranmaptuadopm, 2008. — 39 c.

['OCT P 52857.8-2007. Cocyasl u anmapatsl. HOpMbl 1 MeTOABI pacuera
Ha nipouHocTh. Cocynbl U anmapatsl ¢ pyOamikamu; BBea. 01.04.2008 r. —
M.: Crargaptuadopm, 2008. — 44 c.

Hansckuit A.M. u np. TexHOnOruss KOHCTPYKIHMOHHBIX MaTrepuasioB. M.:
MammnHoctpoenue, 1985. — 448 c.

Jlamuuckuit A.A. KoHCTpyHpOBaHME CBapHBIX XMMHUYECKUX amlapaToB:
CnpaBounuk. — M.: Anbsiac, 2008. — 384 c.

Jlamunackuit A.A., Tomunackuit A.P. OCHOBBI KOHCTPYUPOBAHUS U pacyeTra
xumudeckoi ammapatypel. CropaBounuk. / A.A. Jlamuuckmit  A.P.
Tomuunckuii. — M.: Anpsuc, 2008. — 752 c.

Marapun P.3. Teoperndueckne OCHOBBI XHMHYECKHX IPOLECCOB
nepepadoTku HedTu. — JI.: Xumus, 1985. — 281 c.

ManoBsn A.K. Texuonoruss mnepBuyHOl mepepabOTku HedpTH W
npupoHoro raza. — M.: Xumus, 2001. —568 c.

HoBpii1 crnpaBoyHuMK xuMuKa W TexHoJora. [Ipomeccel m ammapatsl

xumuueckux texHosnorul. Yacts II. [Tox pempakuumenn OctpoBckoro I''M. —

CII6.: ITpodeccuonan, 2006. — 842 c.
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20.

21.

22,

23.

24,

25,

Pacder ¥ KOHCTPyMpOBaHME MaIllMH W annapaToB XHUMHUYECKHUX
npou3BoaAcTB. [Ipumeps! u 3amaun. [Tox obmieit pen. Muxanesa M.®. — JI.:
Mammnoctpoenue, 1984. — 301 c.

Connue lO.II. MarepuanoBeneHre W TEXHOJOTUS KOHCTPYKIIMOHHBIX
matepuanos. — M.: MUCHUC, 2000. — 736 c.

CyxanoB B.II. Karanutuueckue nporecchl B HedTenepepaboTke. — M.:
Xumus, 1979. — 344 c.

Connue FO.I1., Ipsxun E. . MatepuanoBenenue. YueOHUK I BY30B.
CII6. Xumus, 2007. — 784 c.

VYmepramun T.I'. Meroasl pacyeToB  OCHOBHOTO  OOOpYAOBaHHS
HedrenepepaboTku U Hedrexumuu: yued. mocodme. / T.I'. YMepramum,
@®.M. I'anuackapos. — Y da: U3a-Bo «Hedrerazosoe neno», 2007. — 236 c.
TumonnHn A.C. OCHOBBl KOHCTPYMpPOBAHMSI M pacuera XUMHKO-
TEXHOJIOTUYECKOT0 U MPUPOA0OXpaHHOro obopyaoBanusi: CrpaBoyHuK. T.

1 — Kanyra: U3narensctBo H. bBoukapesoii, 2002. — 852 c.

Bba3bl 1aHHBIX, HHPOPMALMOHHO-CIPABOYHbIE CUCTEMBI

o~ WD e

Poccuiickas rocygapcTBeHHas OMOJIMOTEeKa

Poccuiickas HanMoHanbHas 6MbIMOTEKA www.rsl.ru
bubmmoTeka AkaneMun HayK www.nlr.ru
bubmmoteka no ectectBeHHbIM Haykam PAH ~ www.rasl.ru
Bcepoccuiickuii  MHCTUTYT — HaydyHOM ¥ Www.benran.ru
texanueckoit napopmarmu (BUHUTN) WWW.Vviniti.ru

l'ocynapctBenHass ~ myOiM4yHas  HAy4HO-

TEXHUYECKass OMOIMOTEeKa www.gpntb.ru
Hayunas AIEKTPOHHAS oubnuorexa
eLIBRARY.RU elibrary.ru
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