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BBE/IEHHE.

OCHOBHBIM UCTOYHHKAM SHEPTUM B COBPEMEHHOM MHpe sBisieTcs He(Th. U3
He€ TOJIy4yaroT BCE BMJIbl JKUJKOTO TOIUIMBA - OCH3UHBI, KEPOCHHBI, JTU3EJIBHOE U
KOTeJIbHOE (Ma3yT) TorumBa. M3 HedTu BbIpaOaThIBalOT CMa304YHbIC U CHELHAJIbHBIE
Macia, pas3jIinyHble IPUCAIKU, KOKC M caxy. B mpouecce nepepadbotku HedTH
IOJIYYArOT ChIPBE ISl IPOU3BOACTBA INIACTUYECKUX MACC, CAHTETHYECKUX KaydyKOB
n cmod. [lodmyyaroT Takke CHHTETHYECKHME BOJOKHA M MOIOLIME CPEICTBA,
JIEKapCTBEHHBIE NPENapaThl, NHAUBUIYAIbHbIE COCIUHEHUS (CIUPTHI, AbIETUIBL,
KETOHBI, KUCJIOTHI).

Hedbtn  pa3nuuHbIXx  MECTOPOXACHHN  pa3iMyaloTcs [0  CBOHUM
(PU3UKO-XMMUYECKUM CBOMCTBAaM, MPUCYTCTBUEM T€X WM APYTHX YII€BOAOPOIHBIX
COEIMHEHH, HAIMYUEM BBICOKOBSI3KMX CMOJUCTO- ac(aibTEHOBBIX U Mapa(rHOBBIX
KOMIIOHEHTOB, Ta30BbIM (paKTOpoM. XapakTep M CIocoObl IMepepaboTKu HePTU
ONpEEAIOTCA KaKk MOTPEOHOCTBIO pETrHoHa, TI€ OHa JOOBbIBaeTCs, TaK M
NOTEHIMAIBHBIM COJEPKAHUEM B HEH JIETKUX M MACJSHBIX AUCTWLIATOB, HATMYUEM
TE€X WM JAPYTUX BPEIHBIX NPUMECEd W T.1. BBUAY CIIOXKHOrO YIJIEBOJIOPOIHOIO
cocTaBa pa3feluTh He(Th Ha COCTaBISIOIIUME KOMIIOHEHThl MPAKTUYECKU
HEBO3MOYKHO.

Ha npaktuke HedTh pa3fensioT Ha (pakiUU W TPYIIBLl yII€BOJOPOAOB U
MO/IBEPraoT 00pabOTKE C MLENbI0 M3MEHEHHUS XUMHUYECKOIO cocTaBa. 3BECTHBI
oonee 100 HepTexMMHUUYECKHX TMPOIECCOB, PEATM30BAHHBIX B HACTOAILEE BPEMs B
NpoMblIUIEHHOCTH. Haunbornee TUNMUYHBIMHU MpolleccaM SBISIIOTCS NEpPBUYHAS U
BTOpUYHAs TEperoHka He(pTH, ra30QpakMOHUPOBAHUE, KPEKUHT U ApYyTHe.
bonbmmHCTBO MPOLIECCOB AMEIOT MHOTOCTAIMMNHBIN XapaxkTep.
HedrenepepabarbiBatomye  OpeanpUATHS  ABIAIOTCA  KANUTAWIOEMKHUMH U
HSHEPro€MKUMH OOBEKTaMM, BbIpAOATHIBAIOT IIMPOKYI0 HOMEHKJIATYpy TOBapHBIX
IPOJIYKTOB.

3ajauell KypcoBOro MPOEKTa MO JUCUUIUIMHE « TeXHOJOTHYECKHe IMPOLECCHI
nepepaboTKu HeTU U Ta3ay SBISETCS:

- O3HaKOMJIEHHE C (U3NKO-XMMHUYECKHMHU CBONCTBAMHU Ppa3JIMYHBIX HEPTEH U
ra3os;

- U3y4YE€HHE OCHOBHBIX IIPOLIECCOB TMOJATOTOBKM U IepepadOTKu HePTH ¢
NOJIYYCHHEM  pPa3IMYHbIX  TOIUIMB, CMa304YHbIX  MaTepuaigoB, MPOAYKTOB
CIEIUAIbHOTO HA3HAYEHUS U CHIPbA JIJIs1 HEPTEXUMUU;

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

- O3HAKOMJIEHUE C OCHOBHBIMH BapUAaHTAMU JIOTOYHBIX CXEM IepepadboTKu
He(TH U rasa.

- O3HaKOMJIEHHE C (PU3MKO-XMMHUYECKHMHU CBONCTBAMHU Pa3IMYHBIX HEPTEH U
ra3os;

- U3y4YE€HHE OCHOBHBIX IIPOILIECCOB TMOJATOTOBKA U TMepepadoTku HepTu ¢
MOJIyYEHUEM  PA3JMYHBIX  TOIUIMB, CMa304HBIX  MaTEpPUAIOB, MPOIYKTOB
CHEIHAIbHOTO Ha3HAUCHUS U CBIPhs 1711 HEPTEXUMUHU;



- U3y4YE€HHE OCHOBHBIX IMPOLIECCOB MOATOTOBKH M IMEPEpabOTKU ra3a ¢ LEJbI0
MOJYYEHHUS PA3IUYHBIX TOIUIMB U ChIPbS IS HEPTEXUMUU;
- O3HAKOMJICHHE C OCHOBHBIMH BapHaHTaMHU JIOTOYHBIX CXEM IMepepaboTKH
HeTH U rasa.
- Ha OCHOBAHUHU (DUBHKO-XUMHUYECKUX XapaKTEPUCTUK YMETh OLEHUTHh He)TH U
ra3 Kak CbIpbe JJIsi MPOM3BOJCTBA PA3IUYHBIX TOIUIMB, CMA30YHBIX MaTEpUasOB,
IPOIYKTOB CHEIMAIBHOTO HA3HAYEHHUSI U CBIPbsSI U1 HEPTEXUMHUECKOTO CUHTE3a;
- 3HaTh Ha3HAYEHHE, OCHOBHBIC (PAKTOPHI M KAYECTBO MOTYYaEMbIX MPOIYKTOB
MIPU KCIOJIb30BAHUU PA3JIMYHBIX MPOILIECCOB MOJATOTOBKU M IMEpepadOTKu HehTH U
rasa;
- yMeTh BBIOpaTh W OOOCHOBaTh HambOOJee palMOHAIBHYIO MOTOYHYIO CXEMY
nepepadoTKU He(TH U ra3a ¢ y4eTOM MX COCTaBa U MOTPEOHOCTEN pErroHa.

TakuMm 00pa3oM, LIEIbI0 BBITOJIHEHHUSI KypCOBOTO TPOEKTA SIBISIETCS OCBOCHHE
U 3aKpeIuIeHne 3HaHuM 1o Kypcy « TexHosornueckue npouecchbl nepepaboTku HeQTH
U ra3a» ¥ IpUOOpEeTEeHUE HABBIKOB IO BbIOOPY TEX WIJIM HHBIX TEXHOJIOTHYECKUX
IPOLECCOB ISl IEPePadOTKH Pa3IUYHbIX BUJOB YIJIEBOJAOPOIHOTO ChIPbSL.

I[TPUMEPHOE COJAEP)KAHUE KYPCOBOI'O ITPOEKTA:

|. BBenenue
I1. OcHoBHast yacTh

1. TeopeTrnueckue OCHOBBI METO/Ia UJIU MPOIlECca, HAa3HAYUEHUE U XapaKTePUCTUKA
MpoIIeCCOB nepepadboTku HePTH, HeTENPOAYKTa, Ta3a.

2. CocTaB U XapaKTEpUCTUKA CBIPbS U MMPOAYKTOB.

. HeoOxomumasi moArOTOBKa CHIPhSI (OYHMCTKA, OCYIIKAa, OYMCTKA OT BPETHBIX
npuMecei, CTaOuIu3aIus).

4. OcHoBHBIE (aKTOpHI Tpollecca: MEXaHW3M U KaTalu3aTopbl MPOIIECCOB,
TeMIlepaTypa, JaBJICHUE, NPOJOJDKUTEIBHOCTh KOHTAKTa, COOTHOIICHHE
KOMITOHEHTOB, KaueCTBO KaTaJIM3aTOPOB, OTPAHUYCHHS MO TIyOWHE 0TOOpa
MPOYKIIMU, 00BEMHBIE CKOPOCTH TIpoliecca.

5. TexHosornyeckas cxema.

6. TexXHOJIOTrNYECKUI PEeXKUM.

7. MarepuanbHblii OanaHc.

I11. 3axatouenue.
V. Cnircok nutepatyphl.
V. Ilpunoxenue.

(98}

Bo BBegeHmm  oOCyXJgaeTcsi  MOCTaHOBKA  3aladd,  OOCYXKIaeTcs
HEO0OXOAMMOCTh BHIOOpA TOW WJIM MHOM CXEMBbI TIepepabOTKU ChIPhs, HEOOXOIUMBIE
MOJATOTOBUTEIILHBIE MEPOTIPUSITHS.

Bo BTOpoOif "wacTu paccMaTpuBaeTCsl XapaKTEPUCTHUKA CHIPbS, (PPaKIIMOHHBINA
COCTaB, BO3MOXXHOCTH TIOJYyYEHUS W3 OSTOTO CHIPbSl PA3JTHYHBIX TPOAYKTOB U
XapaKTEPUCTHKA ITUX MPOTYKTOB.



B yacTu moAroTOBKHM CHIPbA K MepepadoTke HEOOXOIUMO y4YeCTh HAIMYUE B
HEM BOJbI, COJIEH, NPUMECEH U IMPEIJIOKUTh BAPUAHTHI IOATOTOBKH, OCYILKH,
OUYHCTKHU.

B yactu BBIOOpa MeTona yka3aThb Ha XapaKTEpUCTUKH METO/la, Ha3HAuY€HUE,
oOuIre CBEIECHUsI O MPOLECCE, Er0 XUMHU3ME, MapaMeTpax, ONTUMAJIBHBIX YCIOBUSIX
IIPOTEKAaHMs, ¢ MAKCUMAJIBHBIM BBIXOJIOM LEJIEBBIX IIPOJYKTOB, IIPOJIOIKUTEILHOCTD
HaX0XJIEHUSl B PEaKUMOHHOM 30HE, O0OBbEMHAsl CKOPOCTh IPOLECCa, ONTHUMAIbHOE
COOTHOILIEHHE PeareHToB. EciM Mmponecchl — KaTAIMTHYECKUE, TO CIEAYET yKas3aTb
KaTaJIu3aTOPhl U YCIOBUSA MX MAKCHUMAJIBHOTO UCIIOJIb30BAHUS U PETEHEPALIUH.

B pasmeme Do oOCHOBaM TEXHOJIOTMM IpoLecca yKa3aTb COCTaB M
IPUHLNMIHUAIBHYK0 CXEMY YCTAaHOBKHM, OCHOBHYIO Aammaparypy H©  yCJIOBHSA
AKCIUTYaTallMu yCTAHOBOK, ITApPaMETPhI IIPOLIECCOB.

TPEBOBAHUA K O®OPMJIEHNIO KYPCOBOI'O ITPOEKTA

KypcoBoil mpoekT opopmisieTcst B BUJ€ NOSICHUTEIbHON 3alMCKH C TEKCTOM U
rpadguyeckoil yacTelo Ha JucTax Oenou Oymaru dopmarta A4. IlosicHuTenbHas
3aMucKa JOJKHA COJIEpKaTh TUTYJIBHBIM JIUCT, OTJIaBJICHUE C YKa3aHHUEM CTPaHUIL
pasnesnoB (maparpadoB), cxem, rpagukoB, TabmuIl W MaTepuanoB. Marepuan B
3aMKCKE pacrojaraercsi CorjiacHo MporpamMme paboThl.

3anucka MUOIETCST HA OJHOW CTOPOHE JIMCTa C MOJISIMH IO BCEM YETBIPEM
cropoHam. Pazmepsl neBoro nosst — 30 mM, mpaBoro — 10 MM, BEpXHEr0 U HUKHETO —
mo 20 mM. Bce nuCThI 3amuCKH, BKIIIOYash PUCYHKH, CXE€Mbl, TAaOJIULBI U TpadUKu
HyMepyroTcs. Bce mpuBouMBbIe €MHUIIBI TOJDKHBI COOTBETCTBOBATH cructeme CH.

Eciu B paboTe MCHONB3YIOTCS COKpAIICHHS, TO UX paciu(pOBKYy CIETyeT
MPUBECTH HA OTACIHLHOM JICTE TMocie ornasieHus. [IpuBoanmMeie B paboTe METOIBI
pacdera TaOnMIbl U TpaduKH AODKHBI HMMETh CCBHUIKM HAa HCHOJIb30BAHHYIO
nuteparypy. Bece pucyHku, rpaduku, Tabauibl, a Takke GOpMyIIbl HyMEpYIOTCS U
JIOJKHBI UMETh Ha3BaHUS.

Jluteparypa 10KHA HACUUTHIBATh HE MEHee 3-X HAMMEHOBaHUM.

I[TEPEYEHBb TEM KYPCOBBIX [TPOEKTOB:

AtMocdepnas neperonka nedtu (AT)

BakyymHnas neperonka mazyta (BT)

Cralunu3auus 1 BTOpUYHAs MeperoHka OeH3nHa

JenapaguHuzanust MacisHbIX padUHATOB

TepMUUECKUN KPEKUHT TUCTUILIATHOTO ChIPbs

BucOpekuHr Tsxenoro coipbs (TyIpoHa)

3aMenJIEHHOE KOKCOBAaHHUE

[Tuponu3 HEPTIHOTO CHIPHS

[Tomy4yenune HEPTAHBIX OUTYMOB

10. Kartanutudyeckuii KpeKUHT

11. Katanutuueckuil puOpMHUHT CO CTAIIMOHAPHBIM CIIOEM KaTalnu3aTopa
12. Katanutudeckuil puOpMUHT C HEMTPEPHIBHON pereHepalren Kataiu3aTopa
13. Karanutudeckas nsoMmepusaiis OCH3NHOB

CoNoakrwdE



14. T'mapooyuncTKa AU3EIbHOr0 TOTUINBA

15. T'uaApOKpPEKUHT BaKyyMHOTO TUCTHILIATA

16. ®pakimoHUPOBaHKE YTIIEBOIOPOIHBIX Ta30B HePTenepepaboTKH
17. OuuncTka raza MOHO3TaHOJIAMUHOM
18.0u4ucTka razoB OT MEpKanTaHOB

19. AGcopOrmoHHas OCYIIIKa Ira30B

20. AncopOImoHHas OCyIIIKa ra3oB

21. HuzkoTemmnepatypHasi KOHICHCAIUS Ta30B

22. MacnoaOcopOIIMoHHOEe OTOCH3MHUBAHKE ra3a
23. YraeancopOIMoHHOE OTOCH3UHUBAHUE Ta3a
24. TIpon3BoACTBO ra3oBoii cepsl MeToaoM Kitayca

Bb160p TEMBI KypCOBOTO IPOEKTUPOBAHUSI OCYILIECTBIIAECTCS MPEMNOAABATEIEM.

OBPA3EL BBITIOJIHEHMA KYPCOBOI'O ITPOEKTA

Kparkoe npumepHoe coaepixaHue KypcoBOro mnpoekra mno teme «lIpomecchbr
HNEPBUYHON nepepaboTKu HEPTH. DIEKTPOOOECCONUBAHUE U TIEPBUYHAS ITEPETOHKA
BBITJISLAUT CIIEYIOIIUM 00pa3zoMm:

Ha3nayenue mpouecca. YjajaeHue BOJbl U CoOJied W3 HEPTH, pa3jeicHHUe
HedTH Ha (pakuuu I TOCIEAYIONIe nepepadOTKU WM UCIOIb30BaHUS B BUJC
TOBapHOMN NPOAYKLIHH.

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

[Tponykius:

- VYTreBoaOpOoAHBIA Ta3 - BBIBOJWUTCA B BUIE ra3a W TOJIOBKM CTAOMIM3ALUU;
UCIIOJIb3YETCs KaK OBITOBOE TOTUIMBO U ChIPHE JJIs Ta30(PPAKIIMOHUPOBAHHS;

- bensunoBas (pakius - Beikunaer B npexaenax 30-180°C, ucnosb3yercs Kak
KOMIIOHEHT TOBAapHOIO aBTOOEH3MHA, KAaK ChIPbE€ YCTAHOBOK KaTaJUTHYECKOTO
pudopMHUHTa, BTOPUYHON NEPETOHKH, TUPOJU3HBIX YCTAHOBOK;

- KepocunoBast ¢ppakiuus - BeikumaeT B npeaenax 120-315°C, ucnonb3yercs Kak
TOTUIMBO JJIi PEAKTUBHBIX M TPAKTOPHBIX JBUTATENIEH, JUIsl OCBEUICHUS, KaK ChIPhE
YCTaHOBOK THJIPOOYHUCTKH;

- JuzenvHas ¢paxius (aTMOchepHBI Ta3oiiiib) - BRIKAMAET B mpeaenax 180-
350°C, ucnonb3yeTcs KaK TOIUIUBO ISl TU3EJIbHBIX ABUTATENEH U CHIPhE YCTAHOBOK
TUAPOOYUCTKH;

- Masyr (octatok armocdepHoit meperonku) BbeikumaeT Bbime 350°C,
HCIIOJIB3YETCS KaK KOTEJIbHOE TOIUIMBO WM CHIPhE TEPMUUYECKOIO KPEKUHT A,

- BakyyMHBII JUCTHIUIAT (BaKyyMHBIM T'a30iib) - BBIKMIIAET B IPEEIax BBILIE
350- 5000C, wcmomp3yeTcss Kak ChIphE KATAIUTUYECKOTO KpPEKWHTa |
ruapokpekunra; Ha HII3 ¢ macnsHOM cxemoil mepepaboTKu MOy4aroT HECKOJIBKO
(2-3) BakyyMHBIX TUCTHIUIATOB,;



- ['yapon (octaTok aTMOC(EpHO-BaKyyMHON TMEPErOHKH) - BBIKUIAET MpPH
temneparype Boiie 500°C, ucnonb3yeTcs Kak ChIpb€ YCTaHOBOK TEPMHUECKOIO
KpPEKHHTa, KOKCOBaHMS, IPOM3BOJICTBA OUTYMa U Macell.

TEXHOJIOITMTHECKAA CXEMA

F. -

1 % PH :

Puc. 1 Cxema ycraHoBkH nepBuuHO# nepepadotku Hedtu (DJI0OY-ABT)

K-1 - orGensunuBaromas kosioHHa; K-2 - armocdepnas kononna; K-3 -
ormapHas kojoHHa, K-4 - crabunuzatop; K-5 - BakyymHas kononsa; 3-1 - D3-4 -
anektpomeruaparoper; I1-1, I1-2 - meun; KX-1- KX-4 - KoHZEHCATOPHI-
xonoaunbHuky; E-1, E-2 - pedurokcubie éMrocTH; A-1 - mMapo3KeKTOPHBIN BaKyyM-
Hacoc;

| - sedtn; |l - ronoa crabumumzamuu; |l - crabunepHbl OcH3uH; V-
kepocuH; V - nusenbHas ¢paxius; VI - Bakyymusii qnuctusuist; VI - rynpon; VI
- BBIXJIOMHBIC Ta3bl MKekTopa; |X - neamynbrarop; X - Bojga B kaHanmm3anuw; Xl -
BOJISTHOU Map.

VYcraHoBka cocToHuT U3 2X - 3x O50koB: 1) obeccommBanus; 2) atMochepHOn
MEPETOHKH; 3) BaKyyMHOW IEPErOHKH Ma3yTa. Y CTaHOBKA, COCTOSIIAS TOJBKO W3
MEPBBIX JBYX OJOKOB HOCUT Ha3BaHue atMoc(epHoit Tpyouatku (AT), u3 Bcex Tpéx
0510k0B - atMoc(epHo-BakyyMHOU TpyOuatku (ABT). MHorna nepBblii U TpeTuit
BBIJICJISIIOTCS. B CaMOCTOSATENIbHBIE YycTaHOBKU. HedTh HacocoMm 3abupaercs u3
CBIPBEBOTO pe3epByapa M MPOXOJNUT TETUIOOOMEHHHKH, TC MOJOTPEBACTCS 3a CUET
TEIJIOTHl OTXOSAIINX MPOAYKTOB, TIOCIIC YETO IMOCTYNAET B AJCKTPOACTUAPATOPHL. B
DJIEKTPOJECTUAPATOPAX MO JEHMCTBUEM DJJIEKTPUYECKOTO TMOJIS, MOBBIIICHHOU
TEeMITepaTyphl, AEIMYIbIaTOPOB MPOUCXOAUT pa3pylieHNe BOTOHEMTIHON dSMYITbCUU
U oTHeNieHue BoAbl OT HeTH. Boma cOpackiBacTCs B KaHAIM3AIMIO (MM MTOAAETCs Ha
ynapky C BBbIJEJIEHHEM coyieil), a HedTh MNpPOXOJUT BTOPYH TIpPyHIy
TEMI000MEHHUKOB U MOCTYMAET B OTOEH3UHUBAIOUTYIO KOJOHHY K-1,



B xomonne K-1 u3 HedTu BoIACHseTCs erkas OeH3uHOBast Gpakiusi, KOTopas
KOHJIEHCUPYETCS B X0JIoAWIbHUKEe-KOoHAeHcaTope XK-1 u nmocTymnaer B pedatokcHy0
émkocth E-1. TlonmyorOGensunennas HepTh ¢ Hu3a kojgoHHBI K-1 momaércs uepes
TpyOuaryto mneub II-1 B armochepnyro komonny K-2. Yacte mnoroka
nojiyorOeH3uHeHHOM HedTtn Bo3Bpamaercs B K-1, cooOmias AONOMHHUTENIbHOE
KOJMYECTBO TEIUIOThI, HeoOxoaumoe g pektudukanuu. B xononne K-2 HedTh
pazzensieTcss Ha HecKoJbKO (pakumii. Bepxuuil mpoaykT kosloHHBI K-2 - Tshkenbii
OCH3MH - KOHJIEHCHpYETCS B XOJoJauibHUKe-KoHJeHcatope XK-2 u moctymaer B
pedmokcHyto émkocTh E-2. KepocuHoBas u nuzenbHble (pakiud BBIBOASTCS W3
KoJIOHHBI K-2 G0KOBBIMU MOTOHAMHU M MOCTYNAIOT B oTHapHbie kKojoHHBI K-3. B K-3
U3 OOKOBBIX IIOIOHOB YJAISIOTCA (OTIAapUBaIOTCs) Jerkue (Qpakmuu. 3atem
KEpOCHHOBAsI U JU3ENbHBbIE (PAKIUU Yepe3 TEMIOOOMEHHHKHU IOJ0TrpeBa HEPTUH
KOHIIEBBIE XOJIOAWIBHUKHU BBIBOAATCS ¢ ycTaHOBKH. C Hu3a K-2 BBIXOIHUT Ma3yr,
KOTOpHIH uepes neus [1-2 mogaérest B KOJIOHHY BakyyMHOM nieperonku K-5.

B Bakyymuo#n kononne K-5 ma3yr pasnmensercss Ha BaKyyMHBIM JHUCTHILIAT,
KOTOPBIN 0TOMpaeTcsi B BUAe OOKOBOro mnoroxHa, B ryapos. C Bepxa K-5 ¢ momorisio
MMapOKEKTOPHOTO Hacoca A-1 OTcachIBarOTCS BOJSHBIC Mapbl, ra3bl Pa3iIOKEHUS,
BO3JlyX U HEKOTOPOE KOJUYECTBO JIETKUX HEPTENPOIYKTOB (Au3enbHast (pakuus).
BakyyMHBI JUCTHIUIT W TYyAPOH 4Yepe3 TEIJIOOOMEHHUKH MoAorpeBa HepTtu u
KOHLIEBBIE XOJIOJUIBHUKHN YXOJAT C YCTAHOBKHU.

Jnst cHmxenus temneparypbl Hu3a KojloHH K-2 u K-5 u Oonee momnoro
M3BJICYEHUS TUCTWIISATHBIX (pakiuil B HUX MoJaeTcs BojasiHOM map. M30bITOuHas
tertoTa B K-2 n K-5 cHMMaeTcs ¢ moMOIbI0 HUPKYIUPYIOIIUX OPOIIEHUH.

bensun u3 pedmrokcHbix emkoctei E-1 u E-2 mocne mogorpeBa mojaercst B
crabunuzanuonHyo kojgoHHy K-4. C Bepxa K-4 yXxoauT rojoBka cTaOWiIM3aluul -
C)KIDKCHHBIN Ta3, a ¢ Hu3a - CTAaOMIIBHBIN OCH3UH.

Heobxoaumast nnst pektudukanuu Teraora noaBoaurcs B K-4 mupkymnsiuen
JacTH CTaOWUJILHOTO OCH3MHA Yepe3 MeUb.

TexHosioruyeckud pe:xuM. Ilokazarenu TEXHOJIOTMUYECKOTO  peXHUMa
YCTaHOBOK MEPBUYHON NEpepadOTKX MPUBOAITCS B Ta0. 1.

Ta6nuna 1
Y4acTok cxembl, CbIpbe ‘ IMoka3arenu nmpouecca
Temnepartypa,
Hegmu, nocmynaroweii na obeccorusanue 120-140
ITonorpesa HepTH B ceipbeBbix | 210-230
TETUI00OMEHHUKAX




Harpesa nedtu B armocdepnoit neun I1-1 320-360

HarpeBa ma3yta B BakyyMHoii nieun [1-2 400-420
Bepx K-1 120-140
Hwus K-1 240-260
Bepx K-2 120-130
Hwus K-2 340-355
Bepx K-4 80-110
Hus K-4 160-220
Bepx K-5 100-110
Hwus K-5 360-380
H30srTounoe masiaenue, 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

Conepxanue Bojbl B HeTH, %o (Macc)

Jlo obecconmuBanus

1-2

ITocne obecconuBauus

0,1-0,15

Coneprxanue comeit B HeTH, MI/

Jlo obecconmnuBanus

40-2000

ITocne obecconuBanus

3-15

MomHocTs U MaTepuadbHbIi 0amanc. MomHocTe ycranoBok AT u ABT
MOXXET COCTaBIIATH OT 2 A0 12 MuH. T/roA. Beixoa mpoayKIuu Ha yCTaHOBKax
NePBUYHON TepepabdOTKH 3aBHUCHUT OT CBOMCTB HMCXOJIHOM HE(TH, JTOCTUTHYTOTO
0TOOpa OT MOTEHIMAla CBETJIBIX HEPTEMPOAYKTOB, BAKYYMHOTO IUCTHILIATA U T.1.
Marepuanbublii  OanaHC MEPBUYHOM TmepepadOTKM Thma poMamkuHckod (1) u

camoTiopckoit (II) mpuBoauTCS HIXKE.

Tabauna 2

CrIpbe, NPOAYKTHI

[Mocrynuno, %

Hedts 100,1 100,1
B ToM uncne Boma u coinu 0,1 0,1
[Tonmydeno
CKMKEHHBIN YTIIE€BOJAOPOIHBIN a3 1,0 1,1
bensunoBas pakuus (1.kx. - 140°C) 12,2 18,5
Kepocunosas ¢paxius (140-240 °C) 16,3 18,9
HuzenpHas Gpakmwust (240-350 °C) 17,9 20,3
Baxyywmusriii qguctmat (350-500 °C) 23,4 23,1
I'ynpown (Beime 500 °C) 29,2 18,2
OTXO/BI ¥ TIOTEPH 1,0 1,0

TexHUK0-IKOHOMHYECKHE MoKa3aTeJu (Ha 1 TOHHY pOMAIIKUHCKON HeTH)

Ta0Omuma 3
IToxa3zarenn Ycranoska AT Ycranoska ABT
[Tap BomstHOM, I'Jk (I'kau) 0,08 (0,019) 0,143(0,034)




Bona o6opoTHas, m> 1,8 3,3
OnexTposneprus, KBr-yac 5,3 6,5
Tommmso, Kr 20,0 26,7
JleamynbraTop HEMOHOTCHHBIN, KT 0,03 0,03
WNuruburop 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 1 BBICHIEI'O OBPA30OBAHUS POCCUICKOMN ®EJIEPALIAN
OEJEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEXKJIEHUE
BBICHIEI'O OBPA30OBAHUS «MOCKOBCKHU MOJIMTEXHUYECKUA YHUBEPCUTET»
YEBOKCAPCKHI HHCTUTYT (PUJIUAJT) MOCKOBCKOI'O NOJUTEXHUYECKOI'O
YHUBEPCUTETA

Kadeapa TpaHCIIOPTHO-DHEPreTHYECKHNE CUCTEMbI

KYPCOBAA PABOTA

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

HaunmMeHoBaHMe TeMbI

Per.nHomep BrmosnHwn:
CTYIEHT ____ Kypca, TPyHIIbI
(dhopmbl 00yUeHUS
10 HAITPaBJICHUIO 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.



Ipunoowcenue 3
Obpasey oms3viéa HAYUHO20 PYKOBOOUMEJISL
OT3bIB PYKOBOJUTEJIA
Ha KypPCOBYIO padoTy
CryneHr
Kadenpa TpaHCIOPTHO-?HEPTETUIECKUE CHCTEM
Hamnpapnenue noAroToBKM (CHEIUMaIbHOCTh) U TPOGUIIb (Crierranu3aIiys)

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 HCIONb30BaHUs B pabOTE HCCIIENOBATEIBCKOIO HMHCTPYMEHTApHUs
(aHayM3a, CUHTE3a, CTATUCTUKO-MAaTEMAaTUYECKOW METOJOJIOTHH, ITAKETOB MPHUKIAIHBIX
IPOrpamm H T.I1.)

4. CreneHb  CaMOCTOATENBHOCTH mpu  paboTe Haa  KypcoBoll  paboroit
(caMOCTOSITETLHOCTh ~ M3JIOKEHHS U O0O0OIIeHHs] MaTepuana, CaMOCTOSITeNIbHAS
WHTEPIPETALUS MOTYYEHHBIX PE3YJIbTaTOB, 000CHOBAHHOCTh BHIBOJIOB)

5. Onenka oopMIIeHHS MMPOEKTa B COOTBETCTBUH ¢ TPEOOBAHUSMHM, COACPKAIMUMHUCS B
MertoanueckuxX yKa3aHHUSAX TI0 BBIMOJHEHHIO KYpPCOBOH paOOTHI, pa3padOTaHHBIX H
YTBEPKJICHHBIX Kadeapon

6.3aMeyaHus 10 MOJATOTOBKE U BBHITTOJIHEHUIO KYpPCOBOW PabOTHI

7. KypcoBass pa0oTa COOTBETCTBYET NPEABSIBISIEMBIM TPEOOBAHUSM U MOXET OBITh
PEKOMEHIOBaHa K 3alllUTe

8. Omenka

« » 202 .

(TIoATHCH pyKOBOIUTENS) pacmudpoBKa IIOAINCH
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