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ot 16.03.2024r.).



BBE/JIEHHE.

OCHOBHBIM UCTOYHUKAM HHEPTUU B COBPEMEHHOM MHpE siBisieTcss HedTh. U3
He€ MOJIy4aroT BCE€ BUJBI JKUJIKOTO TOIUTMBA - OCH3UHBI, KEPOCHUHBI, AU3EIHLHOE U
KoTenbHOE (Ma3yT) TorumBa. M3 HedTH BeIpadaTHIBAIOT CMa309HBIC U CIICIIHAILHBIE
Macia, pa3JM4yHble MPHUCATKHU, KOKC U caxy. B mpouecce mepepaboTku HedTH
MOJIYYarOT ChIPHE JJIs1 MPOU3BOCTBA IUIACTUYECKUX MACC, CHHTETUYECKUX KaydYyKOB
n cmod. [lodmyyaroT Takke CHHTETHYECKHME BOJOKHA M MOIOLIME CPEICTBA,
JIEKapCTBEHHBIE MPENapaThl, NHAUBUIYAIbHbIE COCIUHEHUS (CIUPTHI, albIETUIBL,
KETOHBI, KUCJIOTHI).

Hedtn  pasnuuHbIX  MECTOPOXKICHHWA  pa3IMyYalOTCs MO  CBOUM
(pU3UKO-XUMUYECKUM CBOMCTBAaM, MIPUCYTCTBUEM TEX WU APYTUX YTIEBOJOPOIAHBIX
COEIMHEHU, HATMYMEM BBICOKOBSA3KUX CMOJMCTO- ac(haibTEHOBBIX U MapaduHOBBIX
KOMIIOHEHTOB, Ta30BbIM (aKTOpPOM. XapakTep M CIOCOObl INepepabOoTKH HEPTH
ONpEENAITCA KaKk MOTPEOHOCTBIO pETrHoHa, TIAe OHa JOOBIBaeTcs, TaKk U
NOTEHUUAJIBHBIM COJACPKAHUEM B HEH JIETKUX U MACJSHBIX TUCTUILIATOB, HATUYUEM
TE€X WM JAPYTUX BPEIHBIX NPUMECEd W T.1. BBUAY CIIOXKHOrO YIJIEBOJOPOIHOIO
cocTaBa pa3feiuTb HEPTh HAa COCTABIAIONIME KOMIIOHEHThl MPAKTHYECKH
HEBO3MOKHO.

Ha npaktuke HedTh pa3nenstoT Ha (PpakuuMyd U TPYIIBI YIIIEBOJIOPOJOB H
MO/ABEPral0T 00pabOTKE C ILENbI0 M3MEHEHHUS XUMHUYECKOro cocTaBa. 3BECTHBI
oonee 100 HepTexMMHUUYECKHX MPOIECCOB, PEATM30BAHHBIX B HACTOAILIEE BpEMs B
npoMblIUIeHHOCTH. Hanbornee TUIMMYHBIMH MPOLIECCAMM SIBJIAIOTCS TEPBUYHAS U
BTOpUYHAs TEPEroHKa HePTH, Tra30PpakKUUOHUPOBAHUE, KPEKUHI U JpYrHeE.
bosbmmHCTBO IIPOLIECCOB MMEIOT MHOT'OCTaIMMHBIN Xapaxkrep.
HedrenepepabatbiBatomyie  OpeanpusATUS — ABJISIOTCA  KAMUTWIOEMKUMHU U
YHEPTOEMKUMH OO0BEKTaMM, BBIPAOATHIBAIOT HIMPOKYHD HOMEHKJIATYPY TOBApPHBIX
IPOJIYKTOB.

3amadell KypcoBOro MPOEKTa MO JUCHHUIIIMHE « T€XHOJIOTHYECKHUE IMPOLECCHI
nepepaboTKu HeTU U Ta3ay SBISETCS:

- O3HAaKOMJIEHUE C (PU3UKO-XMMHUYECKUMHU CBOWCTBAMH PA3IMYHBIX HEPTEH U
ra3os;

- U3yYeHUE OCHOBHBIX IMPOILIECCOB TOJATOTOBKM U TMepepadOTKU HEPTH C
NOJIYYCHHEM  PA3IMYHBIX  TOIUIMB, CMa304YHBIX  MaTEpHAIOB, MPOIYKTOB
CIEIUATBLHOTO HA3HAYEHUS U ChIPhA 11 HEPTEXUMUU;

- U3YYeHUE OCHOBHBIX MPOLIECCOB MOJTOTOBKM U NEPEepadOTKU raza ¢ IEJbi0
MOJIYYEHHSI Pa3JIMYHBIX TOTUIUB U ChIPbS JJIs He(PTeXuMuUu;

- O3HAKOMJIGHHE C OCHOBHBIMH BapHaHTaMHU JIOTOYHBIX CX€M MepepadoTKu
He(dTH U raza.

- O3HaKOMJIEHHE C (PU3MKO-XMMHUYECKHMHU CBOMCTBAMHU Pa3JIMYHBIX HEPTEH U
ra3os;



- W3yYCHUE OCHOBHBIX IIPOIIECCOB TMOJTOTOBKHM U TIepepadOTKu HePTH C
MOJMyYEHUEM  pa3lUYHBIX  TOIUIUB, CMAa30YHBIX  MAaTEepHAJIOB,  IPOJIYKTOB
CTHETMATILHOTO Ha3HAUCHUS U CBIPhsI 111 HEPTEXUMUH;
- U3yYCeHHE OCHOBHBIX IPOIIECCOB IMOATOTOBKH U TMEpPepadOTKH Ta3a C IEIbIo
TIOJTyYEHUS PAa3INIHBIX TOIUTUB U CHIPBS JJIs1 He()TEXUMHUH;
- O3HAKOMJICHHE C OCHOBHBIMH BapHaHTaMHU JIOTOYHBIX CXEM TepepaboTKu
HeTH U rasa.
- Ha OCHOBAaHUHU (PU3UKO-XUMHUYECKUX XAPAKTEPUCTHK YMETh OIEHUTHh HEPTH U
ra3 Kak ChIpbE JJI1 TIPOM3BOJICTBA PA3IMUYHBIX TOIUIMB, CMA304YHBIX MaTEPHAJIOB,
MIPOTYKTOB CIEIUATLHOTO HA3HAYEHUS U CHIPHS ISl HEPTEXUMHUIECKOTO CHHTE3a;
- 3HATh HAa3HAYCHHE, OCHOBHBIC (DAaKTOPHI W KAYECTBO IMOIYYAEMBIX MPOTYKTOB
MIPH HWCTOJB30BAHUH PA3JIMYHBIX MPOIECCOB MOATOTOBKHA W TEPepabOTKH HEeDTH U
rasa;
- yMETh BbIOpaTh U OOOCHOBATH HaMOOJIEE PAMOHAIBHYIO MOTOYHYIO CXEMY
nepepaboTKu He(TU U Ta3a ¢ YYETOM MX COCTaBa U MOTPEOHOCTEN perruoHa.

Takum 00pa3oM, 1ENIbI0 BBHITIOJTHEHHS] KYPCOBOTO MPOEKTA SIBJSETCS OCBOCHUE
U 3aKpeIUieHre 3HaHUM Mo Kypcy « TeXHOIOornyeckue nporecchl nepepadboTku HedTu
U raza» U NpUOOpPETeHHE HABBHIKOB IO BHIOOPY T€X WJIM WHBIX TEXHOJIOTHYECKUX
IIPOLIECCOB ISl TepepabOTKH pa3IMYHBIX BUJIOB YTIEBOJAOPOIHOTO CHIPbS.

[NPUMEPHOE COAEPXXAHUE KYPCOBOI'O ITPOEKTA:

|. BBenenue
I1. OcHoBHast yacTh
1. TeopeTuueckue OCHOBBI METO/Ia UJIU MPOIIECCa, HA3HAUCHUE U XapaKTePUCTUKA
mpoiieccoB nepepadoTku HedTH, HeTenpoayKTa, raza.
. CocTaB 1 XapaKTepUCTUKA CHIPBS U TIPOYKTOB.
. HeoOxonmumasi moAroToBKa ChIphsl (OYKMCTKA, OCYIIKA, OYUCTKA OT BPEIIHBIX
npuMecei, CTabuIu3aIs).

4. OcHoBHBIE (aKTOpHl TpoOllecca: MEXaHW3M U KaTalu3aTopbl MPOIIECCOB,
TEeMIlepaTypa, JaBJICHUE, NPOJOJDKUTEIBHOCTh KOHTAKTa, COOTHOIICHHE
KOMITOHEHTOB, KaueCTBO KaTaJIM3aTOPOB, OTPAaHUYCHHS MO TIyOWHE 0TOOpa
MPOIYKIHUU, 00bEMHBIE CKOPOCTH IpoIIecca.

5. TexHomorunueckas cxema.

6. TexXHOJIOTrNYECKUIN PEKUM.

7. MarepuanbHbiii OanaHc.

I11. 3akmrouenwue.
V. Cnircok nutepatyphl.
V. [Ipunoxenue.
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Bo BBemeHmm  0OCyXKJaeTcss  NOCTaHOBKA  3ajlayM, oOcyxmaercs
HEO0OXOMMOCTh BBHIOOpa TOM WJIM MHOM CXEMBbI MepepaboTKU ChIPbs, HEOOXOANMbBIE
MOJITOTOBUTENIbHBIE MEPOTIPUSATHSI.



Bo BTOpoil yacTu paccMaTpuBaeTCsl XapaKTEPUCTHUKA CHIPbs, (PpaKIIMOHHBIHI
COCTaB, BO3MOXHOCTH TOJYYEHUS M3 OTOTO ChIPbS PA3IMYHBIX TMPOAYKTOB H
XapaKTEPUCTUKA ITUX MPOTYKTOB.

B yacTu moAroToBKU ChIphA K NEpepadOTKe HEOOXOIUMO y4ecTh HaJU4He B
HEM BO/JIbl, COJIeH, MpUMeced U MPEeIOKUTh BAPUAHTHI TMOATOTOBKH, OCYIIKH,
OYHMCTKH.

B wactu BbIOOpa MeTOJa yKa3aTh Ha XapakTEPUCTHKUA METO/a, Ha3HAuYCHUE,
oOlue CBelEeHUs O MPOIECCE, €r0 XMMU3ME, MapaMeTpax, ONTUMAIBHBIX YCIOBHUAX
MPOTEKaHUs, C MAKCUMAJIbHBIM BBIXOJOM IIEJIEBBIX MPOIYKTOB, IPOIOIKUTEILHOCTh
HAXO0XJICHUS B PEaKIHMOHHOW 30HE, 00BEMHAasl CKOPOCThH IMpoliecca, ONTUMAIbHOE
COOTHOIIIEHHE PeareHToB. Ecin mponeccel — KaTaIUTHYECKHE, TO CIEAYyeT yKa3aTh
KaTaJIn3aTOPBl U YCIIOBUS HX MAKCUMAaJIbHOTO MCIIOJIb30BAHUS U PETEHEPALIUH.

B pasgene mno OcCHOBaM TEXHOJOTMHM IIpollecca yKazaTb COCTaB U
OPUHIUIHAIBHYIO CXEMY YCTAaHOBKM, OCHOBHYK anmnaparypy M  yCIOBHsA
JKCIUTyaTallui YCTaHOBOK, ITapaMeTpPhI IIPOLIECCOB.

TPEBOBAHUA K O©OOPMIJIEHNIO KYPCOBOI'O ITPOEKTA

KypcoBoil npoekt opopmMisieTcst B BUJE MOSICHUTEIbHOM 3aIIMCKU C TEKCTOM U
rpadguyeckoil yacTeio Ha JucTax Oenou Oymaru ¢dopmarta A4. IlosicHuTenbHas
3aMycKa JOJDKHA COAEpkKaTh TUTYJBHBIM JIMCT, OTJIaBICHHUE C YKa3aHUEM CTpaHUII
paszzaenoB (maparpadoB), cxeM, rpaukoB, TaOmUIl U MaTepuayioB. Martepuan B
3aMKCKe Pacroaraercsi COrIacHO MporpaMme paboThlI.

3amucka MUIIETCS HA OJHOW CTOPOHE JIMCTa C TMOJSIMH IO BCEM YETHIPEM
cropoHam. Pazmepsl neBoro nosst — 30 mMm, mpaBoro — 10 MM, BEpXHEr0 U HUKHETO —
no 20 mM. Bce nucCThI 3amuCKH, BKJIIOYAsh PUCYHKH, CXE€Mbl, TaOJULBI U TpauKu
HyMepyroTcs. Bce mpuBouMBbIe €MHUIIBI TOJDKHBI COOTBETCTBOBATH cructeme CH.

Ecnu B paboTe MCHONB3YIOTCS COKpAIIEHUs, TO UX paciinu(poBKYy CleIyeT
NPUBECTU Ha OTAEIBHOM JIHMCTE nocie ornasieHus. [IpuBonumeie B paboTe METOIbI
pacyeta TaOiuIBl W TpadUKU JOHKHBL UMETh CCBUIKM Ha HCIOJIb30BAaHHYIO
nuteparypy. Bece pucyHku, rpaduku, Tabauibl, a Takke GOpMyIIbl HyMEpYIOTCS U
JIOJKHBI UMETh Ha3BaHUS.

Jluteparypa 10KHA HACUUTHIBATh HE MEHee 3-X HAMMEHOBaHUM.

[NHEPEUYEHDb TEM KYPCOBBIX ITPOEKTOB:

AtMocdepnas neperonka negtu (AT)
Bakyymuas neperonka masyra (BT)
Cralunu3auus 1 BTOpUYHAs eperoHka OeH3nHa
JHenapaguHuzanust MacisHbIX paUHATOB
TepMHUUECKUI KPEKUHT TUCTUIUIITHOTO ChIPb
BucOpekuHr Tsokenoro coipbs (TyApoHa)
3aMeNIEHHOE KOKCOBaHUE

[Tuponu3 HEPTIHOTO CHIPHS

[Toryuenue HEPTIHBIX OUTYMOB

10. KaTanutuyeckuili KpeKUHT

LCoNoaRrLDE



11. Katanutudyeckuit puOpMUHT CO CTALIMOHAPHBIM CIIOEM KaTaln3aropa
12. Katanutudeckuii pu)OpMUHT ¢ HEMTPEPHIBHON pereHepanyeil Kataam3aTopa
13. Katanutudeckas nuzoMepusaiys OCH3MHOB

14. TuapooYnCTKa TU3ETHHOTO TOIUTHBA

15. T'uApOKpPEKUHT BaKyyMHOTO TUCTHILIATA

16. ®pakimoHUPOBaHKE YTIIEBOIOPOIHBIX Ta30B HePTenepepaboTKH

17. OuuncTka raza MOHO3TaHOJIAMUHOM

18.0uncTKa ra3oB OT MEPKANTaHOB

19. AGcopO1oHHas OCYyIIIKa Ta30B

20. AncopOrimoHHas OCyIITKa ra30B

21. HuzkoTtemmnepatypHasi KOHICHCAIUS Ta30B

22. Maci0a0bcopOInoHHOEe 0TOCH3MHUBAHKE Ta3a

23. YraeancopOImoHHOE OTOCH3MHMUBAHUE Ta3a

24. TIpou3BoAcTBO ra3zoBoi cepsl MeTogoM Kiayca

BBI60p TCMBI KYPCOBOI'O IIPOCKTUPOBAHHNA OCYIICCTBILACTCS IIPCIIOAABATCIICM.

OBPA3EL BBITIOJIHEHM A KYPCOBOI'O ITPOEKTA

Kparkoe mpumepHoe conepkaHHe KypcoBOro mnpoekra mo teme «lIpomecchbl
MEPBUYHON MepepabOoTKu HEPTU. DINEKTPOOOECCOIMBAHNUE U TIEPBUYHAS IEPETOHKA»
BBITVISIAUT CJIEAYIOIIUM 00pa3oMm:

Ha3nauyenue mnpouecca. YjaajlieHue BOJIbI U cojieil U3 HEPTH, pas3AciicHUE
HedTH Ha (pakiuu s TOCIeAYIONIeH nepepadOTKU WM WCIOJIb30BAaHUS B BUJIC
TOBAPHOM NIPOIYKIIUH.

Coipbé u npoayknus. Ceipsé nporiecca - HeTh, conepxainias conu (ot 40 no
2000 mr/n) u Boay (ot 0,1 10 2,0%).

[Tponykius:

- VYrneBogopoaHbIN ra3 - BBIBOAUTCS B BUJE Ta3a M TOJIOBKU CTAOWIIU3AIUU;
HCTIOJNIB3YETCs KaK OBITOBOE TOILJIMBO U CHIPhE ISl ra30(pakIIMOHUPOBAHUS;

- bensunoBas (pakmus - Beikumnaer B npeaenax 30-180°C, ucnonb3yercs Kak
KOMITOHEHT TOBAapHOTO aBTOOEH3WHA, KaK CBHIPbE YCTAHOBOK KAaTaJTUTHYECKOTO
pudopMHUHTa, BTOPUYHON TIEPETOHKU, TUPOJIU3HBIX YCTAHOBOK;

- KepocunoBast ¢gpaxius - Beikumnaet B npeaenax 120-315°C, ucnonb3yeTcst Kak
TOIUUIMBO JIJISi PEAKTUBHBIX M TPAKTOPHBIX ABUTATENEH, NI OCBEUIECHUS, KaK ChIPbE
YCTAHOBOK THJIPOOYUCTKHU;

- JuzenvHas ¢paxius (aTMOchepHBI ra3oiiiib) - BRIKMIAET B mpeaenax 180-
350°C, ucnonb3yeTcs KaK TOIUIUBO ISl IU3EJIbHBIX ABUTATENEH U CHIPhE YCTAHOBOK
TUAPOOYUCTKH;

- Masyr (octatok armocepHoit meperonku) BbikumaeT Bbime 350°C,
UCIIOIb3YETCS KaK KOTEIbHOE TOTUTMBO WJIM ChIPhE TEPMHUUECKOTO KPEKHUHTa;

- BakyyMHbBIN JTUCTHILIAT (BaKyyMHBIN T'a30iliib) - BHIKUIAET B Mpejeiax BhIIIe
350- 5000C, wucrnonw3yeTcs Kak ChIphE KATAIUTHYECKOTO KPEKHWHra |



ruapokpekunra; Ha HII3 ¢ macmstHOM cxemoil mepepaboTKu MOydaroT HECKOJIBKO
(2-3) BaKyyMHBIX JUCTUJUISATOB;

- ['yapon (octatok armMocepHO-BaKyyMHON TIEPErOHKH) - BBIKMIIAET MpU
temneparype Bbime 500°C, ucmonp3yercsi Kak ChIpb€ YCTaHOBOK TEPMHYECKOIO
KpPEKHHra, KOKCOBAHMUsI, POU3BOJICTBA OUTYMa U Macell.

TEXHOJIOITMHECKAA CXEMA

1 A%
A"' o LJ |"

Puc. 1 Cxema ycranoBku nepBuuHOi nepepadotku Hedtu (DJI0OY-ABT)

K-1 - orGenswnmBaromass kojioHHa; K-2 - armocdepnas komonna; K-3 -
otnapHasi kojioHHa; K-4 - crabunuzarop; K-5 - Bakyymnas kosnonna; 2-1 - D-4 -
anekrpoaeruapatopsr; II-1, T1-2 - meun; KX-1- KX-4 - KoHIEHCATOPHI-
xonoaunbauky; E-1, E-2 - pedmtokcapie émMkocTu; A-1 - mapoakeKTOPHBIA BaKyyM-
Hacoc;

| - vedtu; Il - ronoa crabunuzamuu; |l - crabunbubil 6ensun; V-
kepocuH; V - nuzenbHas Qpakuus; VI - Bakyymusiid nuctuiuit; VI - rynpon; VI
- BBIXJIOMHBIC Ta3bl MKekTopa; |X - neamynbrarop; X - Bojga B kaHanmm3anumw; Xl -
BOJISTHOU Map.

VYcranoBka coctouT u3 2X - 3x O610koB: 1) obecconmuBanus; 2) arMochepHOi
MEePETOHKH; 3) BaKyyMHOW IMEPErOHKM MaszyTa. Y CTaHOBKA, COCTOSIIAS TOJBKO W3
MEePBBIX JBYX OJOKOB HOCUT Ha3BaHue atMochepHoit Tpyouatku (AT), u3 Bcex Tpéx
0510k0B - atMoctepHo-BakyymHOU TpyOuatku (ABT). MHorma mepBwiii U TpeTHit
BBIJICJSIIOTCSL B CaMOCTOSITENIbHBIC yCTaHOBKM. HedTh Hacocom 3abupaercs wu3
CBIPBEBOTO PE3epByapa M MPOXOJUT TEIUIOOOMEHHHKH, TJE MOJAOTPEBACTCS 3a CUET
TEIUIOTHI OTXOISAIINX MPOAYKTOB, ITOCJIC YE€TO MOCTYIAET B AICKTPOACTHAPATOPHI. B
AJIGKTPOJICTHApPATOPAX TOJ JCWCTBHEM DIICKTPUYECKOTO IIOJISA, TOBBIIIICHHOW
TEMIIEPATYPHI, AEIMYJIBraTOPOB MPOUCXOANT pa3pyllIeHnEe BOJOHES(DTIHON IMYIIbCUN
U OTJeNieHue BobI OT HepTH. Boga cOpachiBaeTcsl B KaHaIM3aIUIoO (MM TO1aETCs Ha



yOoapky ¢ BbIJCIIEHHEM coyiel), a HepTh NPOXOJUT BTOPYIO TPYIILY
TEMI000MEHHUKOB U MOCTYIAET B OTOCH3UHUBAIONTYIO KOJOHHY K-1,

B xononne K-1 u3 Hedtu Boigensercs nerkas OeH3uHOBask (ppakius, KoTopas
KOHJIEHCUPYETCS B X0JIoAMIbHUKEe-KoHAeHcaTope XK-1 u mocTymnaer B pedatokcHy0
émkocth E-1. TlonyorOGensunenHnas HepTh ¢ Hu3a KojgoHHBI K-1 momaércs uepes
TpyOuaryto mneub II-1 B armochepuyto komonny K-2. Yacte mnortoka
nojiyorOeH3uHeHHOM Hedtu Bo3Bpamaercs B K-1, cooOmias AomoiaHUTENIbHOE
KOJIMYECTBO TEIUIOThI, HeoOxoaumoe i pektudukanuu. B xononne K-2 HedTh
pazziensieTcss Ha HecKoybKo (pakumii. Bepxuuil mpoaykT kojgoHHbl K-2 - Tsokensii
OCH3MH - KOHJIEHCHpYETCS B XOJoJauiIbHUKe-KoHJeHcatope XK-2 u moctymaer B
pedmokcHyo émkocTh E-2. KepocuHoBas u nuzenbHble (pakiud BBIBOASTCS W3
koJ0HHBI K-2 GOKOBBIMU MOTOHAMH U MOCTYMAlOT B oTHapHbie kojoHHbI K-3. B K-3
u3 OOKOBBIX IIOTOHOB YJAJIAIOTCS (OTHApUBarOTCs) Jierkue (pakuuu. 3atem
KEPOCHHOBAsl U JU3EIbHbIE (PpaKUMMU 4Yepe3 TEIIOOOMEHHUKHM MoJorpeBa He(TUH
KOHILIEBbIE XOJIOAWJIBHUKU BBIBOJATCA C ycTaHOBKM. C Hu3a K-2 BBIXOIUT MasyT,
KOTOpbI yepe3 neub [1-2 nogaércs B KOJOHHY BaKyyMHOM nieperonku K-5.

B BakyymHo#n kononHe K-5 ma3yr pasnmensercss Ha BaKyyMHBIM JHUCTHILIAT,
KOTOPBIN 0TOMpaeTcsi B BUAe OOKOBOro mnoroxHa, B ryjipoH. C Bepxa K-5 ¢ momorisio
MMapOKEKTOPHOTO Hacoca A-1 OTcachIBarOTCS BOJSHBIE Mapbl, a3kl Pa3iIOKEHUS,
BO3JlyX M HEKOTOPOE KOJUYECTBO JIETKUX HEPTEHNPOIYKTOB (AM3enbHAs (pakuus).
BakyyMHBI JUCTHIUISAT W TYAPOH Yepe3 TEIIOOOMEHHUKH MOAOrpeBa HepTH u
KOHLIEBbIE XOJOJWIbHUKHU YXOJSAT C YCTAHOBKH.

Jnst cHmxeHus temneparypbl Hu3a KojloHH K-2 u K-5 u Oonee momnHoro
M3BJICUCHUS TUCTUIUIATHBIX (PpakUMi B HUX MOJaercs BOAsSHON map. M30bITouHas
tertoTa B K-2 n K-5 cHMMaeTcs ¢ moMOIbI0 UPKYIUPYIOIIUX OPOIIEHUH.

bensun u3 pedurokcubix emxocteit E-1 u E-2 mocne momorpesa mojaercst B
crabunuzarmonnyto koioHHy K-4. C Bepxa K-4 yxoauT rojioBka cTaOWUIU3alUM -
C)KMDKEHHBIN ra3, a ¢ Hu3a - CTaOMJIBHBIN OCH3UH.

Heobxonumast nnst pektudukanuu teriora noaBoautcs B K-4 mupkymnsiuein
4acTH CTaOWUJILHOTO OCH3MHA Yepes MeYb.

TexHosoruyeckud pexuM. IlokazaTrenu TEXHOJIOTMUYECKOTO  peXHUMa
YCTaHOBOK MIEPBUYHOMN MEPepadOTKH MPUBOASTCS B Ta0I. 1.

Tab6auna 1

Y4acTok cxeMbl, ChIpbe ‘ IMoka3aresu npouecca

Temnepartypa,




Hegmu, nocmynaroweti na obecconrusanue 120-140
ITonorpesa HeTH B ceipbeBbix | 210-230
TEIUI00OMEHHUKAX
Harpera nedtu B armochepnoit neun [1-1 320-360
HarpeBa ma3yta B BakyyMHoii nieun [1-2 400-420
Bepx K-1 120-140
Huz K-1 240-260
Bepx K-2 120-130
Hus K-2 340-355
Bepx K-4 80-110
Huz K-4 160-220
Bepx K-5 100-110
Hus K-5 360-380
H30sITOuHOE nasiaenue, Mlla
Bepx K-1 0,4-0,5
Bepx K-2 0,06-0,1
Bepx K-4 0,7-1,2
Ocrarounoe nasienue B K-5, I1a 5000-8000

Coneprxanue Bojbl B HedTH, % (Macc)

Jlo obecconmnuBanus

1-2

ITocne obecconuBanms

0,1-0,15

Copneprxanue comeil B HeTH, M/

Jlo obecconmuBanus

40-2000

ITocne obecconuBanus

3-15

MomHocTs U MaTepuadbHbIi 0ananc. MomHocTe ycraHoBok AT u ABT
MOXXET COCTaBIATH OT 2 A0 12 muH. T/roa. Beixoa mpoayKIuu Ha yCTaHOBKax
NEPBUYHON TEpPepadOTKM 3aBUCUT OT CBOMCTB HMCXOJHOW HE(PTH, TOCTHUTHYTOTO
oTOOpa OT MOTEHIIMANIA CBETJIBIX HEPTEMPOIYKTOB, BAKYYMHOT'O JUCTUILISATA U T.J.
MarepuanbHplii  OanmaHC MEPBUYHOM TepepabOTKM THma poMamkuHckon (1) u

camoTiopckoit (II) mpuBoauTCSA HIXKE.

Tabmuma 2

CrIpbe, NPOAYKTHI

[Toctynuino, %

Hedts 100,1 100,1
B ToM uncne Boma u coiu 0,1 0,1
ITonyyeno
CXKMKEeHHBIN YTIIEBOJAOPOIHBIN a3 1,0 1,1
bensunosas ¢pakuus (H.k. - 140°C) 12,2 18,5
Kepocunosas ¢paxius (140-240 °C) 16,3 18,9
HuzenpHas Gpakmust (240-350 °C) 17,9 20,3
Bakyymusiid quctuiumst (350-500 °C) 23,4 23,1
I'ynpon (Bbire 500 °C) 29,2 18,2
OTX0/BI ¥ IOTEPH 1,0 1,0

TexHnKo0-IKOHOMHUYeCKHe MoKa3aTeau (Ha 1 TOHHY pOMalIKMHCKO# HeTH)




Tabmnura 3

IToxka3zaTenn Ycranoska AT Ycranoska ABT
[Map BomsHoM, I'JIx (I'kau) 0,08 (0,019) 0,143(0,034)
Bona o6opoTHasi, M 1,8 3,3
OnexTposneprus, KBr-yac 5,3 6,5
Tomnuso, Kr 20,0 26,7
JleamynbraTop HEeMOHOTCHHBIN, KT 0,03 0,03
NHrubutop Koppo3uu, Kr 0,001 0,001
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Ipunosxcenue 1

Obpasey 3asas61eHus cmyoeHma Ha Kypcogyro pabomy

3aBeayromemy Kadeapoit TPaHCIIOPTHO-
SHEPreTUYECKUX CUCTEM YebOokcapckoro
WHCTUTYTA (bunuana) MocCKOBCKOTO
MOJIMTEXHUYECKOTO YHUBEPCUTETA
CTYyAEHTA
TPYIIIbI
TelL.
3as1BJICHUE.
[Iporry 3akpenuTh 3a MHOM TeMY KypcOBOM pabOThI
«
»
10 JUCLIUIIIINHE
« ».
Y Ha3HAYNUTHh PYKOBOJMUTEIEM
CryneHt / /
(moxnuce) (®UO crynenTa) (mata)
PykoBoauteb / /
(moxnuce) (®UO crynenTa) (mata)
3apenyromuii Kaheapoit / /

(moamnuce)

(®UO 3aB. kapenpoit) (nata)



Ipunooicenue 2
Obpaszey mumyibHo20 TUCMA KYPCoBOll padomul

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OFPA30OBAHMS POCCUMCKOM ®EJIEPALIUN
OEJEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE
BBICHIEI'O OBPA30OBAHUS «MOCKOBCKHU MOJIMTEXHUYECKUA YHUBEPCUTET»
YEBOKCAPCKHI HHCTUTYT (PUJIUAJT) MOCKOBCKOI'O NOJUTEXHUYECKOI'O
YHUBEPCHUTETA

Kadeapa TpaHCIIOPTHO-DHEPreTHYECKHNE CUCTEMbI

KYPCOBAASA PABOTA

o AMCIMIIJINHE «TexHosoruueckue MpoIeCChI HCpCpﬂﬁOTKH He(l)Tl/I H ra3a»

HaunmMeHoBaHMe TeMbI

Per.nHomep BrmosnHwn:
CTYIEHT ____ Kypca, TPyHIIbI
(dhopmbl 00yUeHUS
10 HAIIPaBJICHUIO TOATOTOBKHU
21.03.01 Hedrerazosoe aemno

O.N1.0.

HayuHblii pyKOBOIHTEIIB:
JlomymieHa K 3ammre

« » zo_r' Y4. CTCCHb, NOJLKHOCTDH
F—— ®.1.0.
3anuTa KypcoBOil pabOTHhI:
Orenka
Jlata « » 20 r.

Iloanuce HAy4YHOTO PYKOBOIUTENS

Yebokcaper 20 T.



Lpunoorcenue 3
Obpasey oms3viéa HAYUHO20 PYKOBOOUMEJISL
OT3bIB PYKOBOJUTEJIA
Ha KypPCOBYIO padoTy
CryneHr
Kadenpa TpaHCIOPTHO-?HEPTETUIECKUE CHCTEM
Hamnpagpnenue moAroToBKM (CHEIUaIbHOCTD) U TPOGUIIb (CrIeraIn3aIiys)

HaumMmeHoBaHWE TEMBI:

PykoBonutens:

y4. CTeNeHb, JOKHOCTE, O.1.O.

1. AKTYaJbHOCTBH TEMBbI KypCOBOM paOOThI

2. CoOTBETCTBHEC IMOJIYUYCHHBIX PE3YJIbTATOB 3a4BJICHHBIM LCIISIM U 3a/lda4aM

3. XapakTepHUCTHKa HCIOJIb30BaHUS B pabOTE MCCIIENOBATENBCKOIO MHCTPYMEHTapUs
(aHayM3a, CUHTE3a, CTATUCTUKO-MAaTEMAaTUYECKOW METOJOJIOTHH, IMAKETOB MPUKIIAIHBIX
IPOrpamm H T.I1.)

4. CreneHb CaMOCTOATENBHOCTH mpu  paboTe HaaA  KypcoBol  paboroi
(caMOCTOSITETLHOCTh ~ M3JIOKEHHS U O0O0OIIeHHs] MaTepuana, CaMOCTOSITeNIbHAS
WHTEPIPETALUS MOTYYEHHBIX PE3YJIbTaTOB, 000CHOBAHHOCTh BHIBOJIOB)

5. Onenka oopMieHuUs MPOEKTa B COOTBETCTBUU C TPEOOBAHUSIMU, COACPKAITUMUCS B
Meroanueckux yKa3aHUSX IO BBITIOJHEHUIO KYypCOBOM palOThl, pa3pabOTaHHBIX U
YTBEPKJICHHBIX Kadeapon

6.3aMeyaHus 10 MOJATOTOBKE U BHITIOJIHEHUIO KYpPCOBOW PabOTHI

7. KypcoBass pa0oTa COOTBETCTBYET NPEABSIBISIEMBIM TPEOOBAHUSM U MOXET OBITh
PEKOMEHI0OBaHa K 3allluTe

8. Omenka

« » 202 .

(TIoATHCH pyKOBOIUTENS) pacmudpoBKa IMOAINUCH
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