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Mertonnueckue yka3zaHus pa3paOOTaHbl B COOTBETCTBHHM C TPEOOBAHUSIMU
DI'OC BO no Hanpasiaeano noarotoBgu 21.03.01 «Hedrerazosoe neino»

ABTOp KVSI)MI/IHa Ounpra BsiuecimaBoBHA, KaHAMIAT XMMUYECKMX HAVK, JOIICHT

Kad)em)m TPAHCHOPTHO-TCXHOJIOTMYCCKNUX MAIIINH
(vkazamos OHUO, yuenyio cmenenn, yuernoe 36anue uwiu OOIANCHOCHIb)

MeTtoauueckne ykazaHus OJ0OpeHBI Ha 3acefaHuu Kadeapbl TpaHCHOPTHO-
TEXHOJOTUYECKUX MaIIUH (MPOTOKOJI Ne oT ).




BBE/IEHHE.

OCHOBHBIM UCTOYHUKAM HHEPTUU B COBPEMEHHOM MHpE siBisieTcss HedTh. M3
He€ MOJIy4aroT BCE€ BUIBI JKMJIKOTO TOIUIMBA - OCH3WHBI, KEPOCHHBI, JU3EIHLHOE U
KOoTenbHOE (Ma3yT) TorummBa. M3 HeQTH BhIpabATHIBAIOT CMA30YHBIE U CIICLIUATIbHBIC
Macia, pas3lIdyHble MPUCATKU, KOKC M caxy. B mpouecce mnepepaboTku HedTH
MOJIyYarOT ChIPBE NI MPOU3BOJCTBA MJIACTUYECKUX MACC, CHHTETHUYECKUX KayqyKOB
n cMmon. IlomydaroT Takke CHHTETHMYECKHME BOJOKHA W MOIOLIHME CPEACTBA,
JIEKapCTBEHHBIE NPENapaThl, NHAUBUIYAIbHbIE COCIUHEHUS (CIUPTHI, AbIETUIBL,
KETOHBI, KUCJIOTHI).

Hedbtn  pa3nuuHbIX  MECTOPOXKACHUN  pa3inyaloTcs [0  CBOUM
(PU3UKO-XMMUYECKUM CBOMCTBAM, MPUCYTCTBUEM TEX WM APYTHX YII€BOAOPOIHBIX
COEIMHEHH, HAIMYUEM BBICOKOBSI3KMX CMOJUCTO- ac(aibTEHOBBIX U Mapa(rHOBBIX
KOMIIOHEHTOB, Ta30BbIM (PaKTOpOM. XapakTep M CIOCOObl INepepaboTKH HEPTH
ONpEEAIOTCA KaKk MOTPEOHOCTBIO pETrHoHa, TI€ OHa JOOBbIBaeTCs, TaK M
NOTEHUUAJBHBIM COJACPKAHUEM B HEH JIETKMX U MACJSHBIX TUCTUILIATOB, HATUYUEM
TE€X WM JAPYTUX BPEIHBIX NPUMECEd W T.1. BBUAY CIIOXKHOrO YIJIEBOJIOPOIHOIO
cocTaBa pa3feuTh He(Th Ha COCTABJISIOLUIME KOMIIOHEHTHl IPaKTUYECKH
HEBO3MOXKHO.

Ha npaktuke HeQTh pasfensioT Ha (QpakUMU W TPYIIILl yII€BOJOPOAOB U
MojBeprarT 00padOTKE ¢ IETbI0 U3MEHEHHS] XUMUYECKOTo cocTaBa. M3BecTHBI OoJiee
100 HepTeXMMHYECKUX MPOIECCOB, pPEATU30BAHHBIX B HACTOSALIEE BpEMS B
npoMbllUIeHHOCTH. Hanbornee TUIMMYHBIMU MPOLIECCAMM SIBJIAIOTCS TEPBUYHAS U
BTOpUYHAsA TEPEroHKa HePTH, Ta30(PpaKUMOHUPOBAHUE, KPEKUHI U JpYTHeE.
bonbmmHCTBO MPOLIECCOB AMEIOT MHOTOCTAIMMNHBIN XapaxkTep.
HedrenepepabarbiBatomye  OpeanpUATHS  ABIAIOTCA  KANUTAWIOEMKHUMH U
HSHEPro€MKUMH OOBEKTaMM, BbIpa0ATHIBAIOT IIMPOKYI0 HOMEHKJIATYpy TOBAapHBIX
IPOJIYKTOB.

3ajayell KypcoBOro MpOEKTa MO JUCHUILIMHE « TeXHOJIOTHYEeCKHe MPOLECCHI
nepepaboTKu HeTU U Ta3ay SBISETCS:

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

- U3y4YE€HHE OCHOBHBIX IIPOLIECCOB TMOJITOTOBKA U TMepepadoTku HepTu ¢
NOJIYYEHHEM Pa3IMYHbIX TOTUIUB, CMa30YHBIX MATEPUAJIOB, IPOJYKTOB CIIELUATLHOTO
HA3HAYEHUSA U ChIPbs ISl HePTEXUMUU;

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

- O3HAKOMJIEHUE C OCHOBHBIMH BaApUAHTAMU JIOTOUHBIX CXEM MepepadOoTKu HEPTHU
U rasa.

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

- U3y4YE€HHE OCHOBHBIX IIPOILIECCOB TMOJATOTOBKA U TMepepadoTku HepTu ¢
MOJIyYEHUEM PA3IMUHBIX TOIUIMB, CMa30YHBIX MATEPUAJIOB, IPOAYKTOB CIIELUATIBLHOTO
HA3HAYEHUS U ChIPbA U1 He(DTEXUMHUH,



- U3y4yeHHE OCHOBHBIX MPOLIECCOB MOJATOTOBKM M MEpepadOTKU ra3a ¢ LEJbO
MOJYYEHHUS PA3IUYHBIX TOIUIMB U ChIPbS IS HEPTEXUMUU;
- O3HAKOMJIEHHE C OCHOBHBIMH BapUaHTaMHU JIOTOYHBIX CXeM MepepaboTKi HeDTH
¥ rasa.
- Ha OCHOBAaHUU (PU3UKO-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 Ha3HAUYECHHE, OCHOBHBIC (PAKTOPHI M KAUYECTBO MOIYYaEMbIX MPOIYKTOB
MIPU KCIOJIb30BAHUU PA3JIMYHBIX MPOIIECCOB MOJTOTOBKU U MepepadoTku HedhTu u
rasa;
- yMeTb BBIOpaTh M 0OOCHOBaTh HauOoOjee PALMOHAIBHYIO IMOTOYHYIO CXEMY
nepepadoTKU He(TH U ra3a ¢ y4eTOM MX COCTaBa U MOTPEOHOCTEN pErroHa.

TakuMm 00pa3oM, LIEIbI0 BBITOJIHEHHUSI KypCOBOTO MPOEKTA SIBISETCS OCBOCHHE
U 3aKpeIUIeHre 3HaHuM 1o Kypcy « TexHojornueckue npouecchl nepepadboTku HeQTH
U ra3a» ¥ IpUOOpEeTEeHUE HABBIKOB IO BbIOOPY TEX WIJIM HHBIX TEXHOJIOTHYECKUX
IPOLIECCOB ISl IEPePadOTKH Pa3IUUHbIX BUJOB YIJIEBOJAOPOJHOTO ChIPbS.

I[TPUMEPHOE COJAEP)KAHUE KYPCOBOI'O ITPOEKTA:

|. BBeneHue
I1. OcHoBHast yacTh

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

2. CocTaB " XapaKTEpUCTHKA CHIPbS U IMTPOIYKTOB.

. HeoOxomumasi moArOTOBKA CHIPhSI (OYKMCTKA, OCYIIKAa, OYUCTKA OT BPEIHBIX
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 TIpoIIecca.

5. TexHosornyeckas cxema.

6. TexXHOJIOTrNYECKUI PEeXKUM.

7. MarepuanbHblii OanaHc.

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

(98}

Bo BBesieHnn 006CyK1aeTcsl MOCTAaHOBKA 3a/1a4M, 00CYK/1aeTCsl HEOOXOAUMOCTh
BbIOOpa TOM WJIM HMHOW CXEMbl TEPepadOTKH  CBHIPbS, HEOOXOIUMBIC
MOATrOTOBUTENIbHBIE MEPOIIPUSATHSL.

Bo BTOpoOif "wacTu paccMaTpuBaeTCsl XapaKTEPUCTHUKA CHIPbS, (PPaKIIMOHHBINA
COCTaB, BO3MOXXHOCTH TMOJYYEHUSI M3 O3TOrO ChIPbS PAa3JIMYHBIX MPOJYKTOB U
XapaKTePUCTHUKA ATUX TPOTYKTOB.



B yacTu moAroTOBKH CHIPbs K NepepadoTKe HEOOXOIMMO yUeCTh HaJuuKe B HEM
BOJIbI, COJIEH, IPUMECEH U NPEIIOKUTh BAPUAHTHI ITOATOTOBKH, OCYIIKHU, OYUCTKHU.

B yactu BhIOOpa MeTona yka3aTh Ha XapaKTEpUCTUKH METO/la, Ha3HAuY€HUE,
oOuIre CBEIECHUsI O MPOLECCE, ET0 XUMU3ME, MapaMeTpax, ONTUMAJIBHBIX YCIOBUSIX
IIPOTEKAaHMs, ¢ MAKCUMAJIBHBIM BBIXOJOM LIEJIEBBIX IIPOJYKTOB, IIPOJIOIKUTEILHOCTD
HaX0XXJIEHUSl B PEaKLUMOHHOM 30HE, O0OBbEMHAsl CKOPOCTh IPOLECCa, ONTUMAIbHOE
COOTHOILIEHHE pearcHToB. Eciu mponeccsl — KaTaIuTUYECKUe, TO CIEAYET yKa3aTb
KaTaJIU3aTOPhl U YCIOBUSA MX MAKCHUMAJIBHOTO UCIIOIb30BAHUS U PETEHEPALIUH.

B pasmeme Do oOCHOBaM TEXHOJIOTMM IpoLecca yKa3aTb COCTaB M
IPUHLMINHUAIBHYK0 CXEMY YCTAaHOBKHM, OCHOBHYIO ammaparypy H© yCJIOBHSA
AKCIUTYaTallMu YCTAHOBOK, ITAPAMETPhI IIPOLIECCOB.

TPEBOBAHUA K O®OPMIJIEHNIO KYPCOBOI'O ITPOEKTA

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

3anucka MUIIETCS Ha OJHOM CTOPOHE JIMCTa C TOJISIMH 10 BCEM YEThIpEM
ctopoHaM. Pasmepsl sieBoro mosst — 30 MM, paBoro — 10 MM, BEpXHETro U HUKHETO —
mo 20 mM. Bce nmuCTBI 3amuCKH, BKIIIOYash PUCYHKH, CXE€Mbl, TAaOJULBI U TpadUKu
HyMepyroTcs. Bce mpuBoauMBbIe €MHUIIBI TOJDKHBI COOTBETCTBOBATH cucteMe CH.

Ecimu B paboTe MCHONB3YIOTCS COKpAIICHHS, TO UX PacIiu(pOBKYy CIETyeT
MPUBECTH HA OTACIHHOM JICTE TMociie ornapieHus. [IpuBoanmMeie B paboTe METOIBI
pacdera TaOnMIBl U TpaduKH AODKHBI HMMETh CCBHUIKM HAa HCHOJIb30BAHHYIO
nutepatypy. Bee pucynku, rpaduku, Tabnuipl, a Takxke GOpMyIbl HYMEPYIOTCS U
JIOJKHBI UMETh Ha3BaHUS.

Jluteparypa 10KHA HACUUTHIBATH HE MEHEe 3-X HAMMEHOBaHUM.

I[TEPEYEHBb TEM KYPCOBBIX ITPOEKTOB:

AtMocdepnas neperonka nedtu (AT)

BakyymHas neperonka masyra (BT)

Cralunu3auus 1 BTOpUYHAs eperoHka OeH3nHa

JHenapaguHuzanust MacisHbIX paUHATOB

TepMUUECKUN KPEKUHT TUCTUILIATHOTO ChIPbs

BucOpekuHr Tskenoro coipbs (TyIpoHa)

3aMmeJIEHHOE KOKCOBAaHHUE

[Tuponu3 HEPTAHOTO CHIPbS

[Tomy4yenune HEPTAHBIX OUTYMOB

10. Kartanutudeckuii KpeKUHT

11. KaTtanutuueckuil puOpMUHT CO CTALIMOHAPHBIM CIIOEM KaTaln3aTropa
12. Katanutudeckuil puOpMUHT C HEMTPEPHIBHON pereHepanren Kataiu3aTopa
13. Karanutudeckas nsoMmepusaiis OCH3NHOB

14. T'mapooyucTKa TU3EIHLHOTO TOILJIMBA

CoNoaRrwLDE



15. I'uIpOKpEKUHT BaKyYMHOTO JUCTUILIATA

16. ®pakimoHUpPOBaHKE YTIIEBOIOPOIHBIX Ta30B HePTenepepaboTKH
17. OuuncTka raza MOHO3TaHOJIAMUHOM

18.0u4ucTka razoB OT MEpKanTaHOB

19. AGcopOrmoHHas OCYIIIKa Ira30B

20. AncopOImoHHas OCyIIKa ra3oB

21. Hu3koTemneparypHasi KOHACHCAIIMS Ta30B

22. MacnoaOcopOIIMoHHOE OTOCH3MHUBAHKE ra3a

23. YraeancopOMoHHOE OTOCH3UHIUBAHUE Ta3a

24. TIpon3BoACTBO ra3oBoii cepsl MeToaoM Kiayca

Bb160p TEMBI KypCOBOTO IPOEKTUPOBAHUSI OCYILIECTBIIAECTCS MPEMOAABATEIEM.

OBPASEIL BBIITOJIHEHN A KYPCOBOI'O ITIPOEKTA

Kparkoe npumepHoe copepxaHue KypcoBOro mnpoekra no teme «lIpomecchbr
HNEPBUYHON nepepaboTKu HEPTH. DIEKTPOOOECCONUBAHUE U TIEPBUYHAS MTEPETOHKA
BBITJISLAUT CIIEYIOIIUM 00pa3zoM:

Ha3nauenue npouecca. Y ganeHue Bojbl U cosiei U3 HeTH, pazeneHue HeQTu
Ha (pakuuu )i MOCIEayIoIen nepepadboTKU WK UCIIOJIb30BAHUS B BUJIE TOBAPHOM
IPOLYKIHUH.

Croipbé u npoaykums. Coips€ mpoliiecca - HeQTh, conepkaias conu (ot 40 10
2000 mr/m) u Boxy (ot 0,1 10 2,0%).

[Tponyxius:
- VYTreBoOpoAHbIA Ta3 - BBIBOJAWUTCA B BUAE ra3a M TOJIOBKM CTAOMIM3ALUU;
UCIIOJIb3YETCs KaK OBITOBOE TOTUIMBO U ChIPHE JJIs Ta30(PpAKIMOHUPOBAHNS;
- bensunoBas (pakius - Beikunaer B npexaenax 30-180°C, ucnosb3yercs Kak
KOMIIOHEHT TOBAapHOIO aBTOOEH3MHA, KaK CBhIPbE€ YCTAHOBOK KaTaJUTHYECKOTO
pudOopMHUHTa, BTOPUYHON NEPETOHKU, TUPOJU3HBIX YCTAaHOBOK;
- KepocunoBast ¢ppakuus - BeikumaeT B peaenax 120-315°C, ucnonb3yercs Kak
TOTUIMBO JJI PEAKTUBHBIX M TPAKTOPHBIX JBUTATENIEH, JJIsl OCBEUICHUS, KaK ChIPhE
YCTAaHOBOK TUJIPOOYUCTKU;
- JuzenvHas ¢paxius (aTMOchepHBI Ta3oiiiib) - BRIKAMAET B mpeaenax 180-
350°C, ucnonb3yeTcs KaK TOIUIUBO ISl TU3EJIbHBIX ABUTATENEH U CHIPhE YCTAHOBOK
TUAPOOYHUCTKH;
- Masyr (octatok armocepHoit meperonku) Bbeikumaer Bbime 350°C,
HCIIOJIB3YETCS KaK KOTEJIbHOE TOIUIMBO WM CHIPhE TEPMUUYECKOIO KPEKUHT A,
- BakyyMHBII JUCTHIUIAT (BaKyyMHBIM T'a30iib) - BBIKMIIAET B IPEEIax BBILIE
350- 5000C, ucnonb3yeTrcs Kak ChIphE KaTATUTHYECKOTO KPEKUHTA U THIPOKPEKUHTA;
Ha HII3 ¢ macnsHOM cxeMoit mepepaboTKu MOJIy9aroT HECKOIBKO (2-3) BaKyyMHBIX
JTUCTUIUISITOB;
- ['yapon (octaTok aTMOC(epHO-BaKyyMHOH TMEPETOHKH) - BBIKUIAET MpH
temriepatype Bolmie 500°C, ucnosib3yercs KakK ChIPpb€ YCTAHOBOK TEPMHUYECKOTO
KPEKHHra, KOKCOBAHMSI, POU3BOJICTBA OMTYMa U Maced.



TEXHOJIOITMTHECKAA CXEMA

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

K-1 - orGensmnmBaromass komoHHa; K-2 - armocdepnas xomonna; K-3 -
otnapHasi kojioHHa; K-4 - crabunuzarop; K-5 - BakyymHas kononna; 2-1 - D-4 -
anekrpoaeruapatopsr; IlI-1, T1-2 - meun; KX-1- KX-4 - KoHIEHCATOPHI-
xonogunbauky; E-1, E-2 - pedmtokcapie éMkocTr; A-1 - mapo»KeKTOPHBIA BaKyyM-
Hacoc;

| - Hedu; Il - romoBa cradbumuzaruu; |l - crabuneHbiit OeH3uH; V- KepocuH;
V - nmuzenbHas ¢pakuus; VI - Bakyymubsii guctwuiar, VI - rymnpon; VI -
BBIXJIOITHBIC Ta3bl 5kekTopa; |X - meamynerarop; X - Boga B kaHanmuzaruio; Xl -
BOJISTHOU Map.

VYcraHoBka cocTouT U3 2X - 3X O50koB: 1) obecconmBanus; 2) atMochepHOn
MEePErOHKH; 3) BaKyyMHOW IMEPErOHKH Ma3zyTa. Y CTaHOBKA, COCTOSIIAs TOJBKO W3
MEPBBIX JBYX OJOKOB HOCUT Ha3BaHue arMochepHoit tpyouatku (AT), u3 Bcex Tpéx
0510k0B - atMoc(epHo-BakyymMHOU TpyOuatku (ABT). MHornma mepBwiii U TpeTuit
BBIJICJSIIOTCSL B CaMOCTOSITENIbHBIC yCcTaHOBKM. HedTh Hacocom 3abupaercs wu3
CBIPBEBOrO Pe3epByapa M MPOXOAUT TEIUIOOOMEHHUKH, TAe MOJAOTPEBACTCS 3a CUET
TEIUIOTHI OTXOSIINX MPOAYKTOB, IMOCIIE YeTo MOCTYNaeT B JIEKTPOACTHAPATOPhL. B
DJIEKTPOJECTUAPATOPAX TMOJ JEUCTBUEM DIIEKTPUYECKOTO TMOJIS, TMOBBILICHHOU
TeMIepaTyphbl, 1eIMYIbIaTOPOB MPOUCXOIUT pa3pylieHUe BOJOHEDTIHON IMYIbCUU
U oTHeneHue BoAbl OT HeTu. Boma cOpackiBaeTcs B KaHAIM3AIMIO (MM MOJAETCsS Ha
yHapKy ¢ BbIJIETICHUEM COJIei), a HePTh MPOXOAUT BTOPYIO TPYIITY TEMIO0OMEHHUKOB
Y TIOCTYTIaeT B OTOCH3MHUBAONIYI0 KOJIOHHY K-1.

B kononne K-1 u3 HedTu BhIIENIACTCS Jerkas OeH3MHOBas (pakiiusi, KOTopas
KOHJIEHCUPYETCS B XoJloAWIbHUKEe-KoHAeHcaTope XK-1 u nocTymnaer B pedatokcHy0
émkocTh E-1. TlonyorOGensunenHnas HedpTh ¢ Hu3a kojoHHBI K-1 momaércs uepes
TpyOuatyro mneub II-1 B armocdepnyro komonny K-2. Yacte mnoroka



noyotOeH3uHeHHol Hedtm Bo3Bpamaercs B K-1, cooOmas momoTHUTEIBHOE
KOJMYECTBO TEIUIOThI, HeoOxoaumoe i pektudukanuu. B xononne K-2 HedTh
pazziensieTcss Ha HeCKoJIbKO (pakumii. BepxHuil mpoaykT kojloHHBI K-2 - Tshkensii
OCH3MH - KOHJIEHCHpYETCS B XOJoJauibHUKe-KoHJeHcatope XK-2 u moctymaer B
pedmokcHyto émkocTh E-2. KepocuHoBas u nuzenbHble (pakiuud BBIBOASTCS W3
KoJIOHHBI K-2 G0KOBBIMHU MOTOHAMHU M MOCTYNAIOT B oTHapHbie kKojoHHBI K-3. B K-3
U3 OOKOBBIX IIOrOHOB YJAISIOTCA (OTHMApUBAIOTCS) Jierkue (Qpakiuu. 3aTtem
KEpOCUHOBAsI U JU3ENbHBbIE (PPAKIUU UYepe3 TEeIIOOOMEHHHMKH IMOJO0TrpeBa HEPTUH
KOHIIEBBIE XOJIOAWIBHUKHU BBIBOAATCS C ycTaHOBKH. C Hu3za K-2 BBIXOIHUT Ma3yr,
KOTOPBIN uepes neub [1-2 mogaérest B KOJOHHY BaKyyMHOM reperonku K-5.

B BakyymHoO# kojonHe K-5 masyT pasnmensieTcs Ha BaKyyMHBIM JHCTHIUIAT,
KOTOPBIN 0TOMpaeTcs B BUjAEe OOKOBOro moroHa, B ryapoH. C Bepxa K-5 ¢ momorbio
Napo3KEKTOPHOro Hacoca A-1 oTcachlBarOTCS BOJSHBIC Hapbl, ra3bl Pa3iioKEHUs,
BO3/lyX W HEKOTOPOE KOJIMYECTBO JIETKUX HEPTEHPOIYyKTOB (Au3enbHas Ghpakius).
BakyyMHBI OUCTWIUIAT W TYIPOH 4Yepe3 TEIUIOOOMEHHHKU TojaorpeBa HedhTu u
KOHIIEBBIE XOJOAUIBHUKHA YXOIAT C YCTAHOBKH.

Jnst cHmxenus temneparypbl Hu3a KojloHH K-2 u K-5 u Oonee momnHoro
W3BJICYEHUS TUCTWIUISATHBIX (pakiuii B HUX MOJaeTcs BoAsiHOW map. M30bITOuHas
temwiora B K-2 u K-5 cHuMaeTrcs ¢ noMOIbI0 TUPKYIUPYIOIIUX OPOILIEHUH.

bensun u3 pedurokcHbix emkoctei E-1 u E-2 mocie mogorpeBa mojgaercs B
crtabunuzanuonHyo kojgoHHy K-4. C Bepxa K-4 yxomuT rojoBka cTaOWIM3aluM -
C)KMDKCHHBIN Ta3, a ¢ Hu3a - CTAaOMIbHBIN OCH3UH.

Heobxonumast mns pexktudukanuu Teriaota noaBoautcs B K-4 mupkynsiuei
4acTH CTaOUJILHOTO OCH3MHA Yepes Meub.

Texnosioruyeckud pexuM. Ilokazarenu TEXHOJIOTMUYECKOTO  peXHUMa
YCTaHOBOK MEPBUYHOMN NEPepabOTKX MPUBOAITCS B Ta0. 1.

Ta6nuna 1
Y4acToK cxembl, ChIpbe ‘ IToxasarTenu npouecca
Temnepartypa,

Hegmu, nocmynaroweii na obecconrusanue 120-140

ITonorpesa HepTH B ceipbeBbix | 210-230
TEIUI000MEHHUKAX

Harpesa nedTn B atmocdeproii meun I1-1 320-360

Harpesa masyra B BakyymHo# nieuu [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
Husz 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, [1a 5000-8000
Conepxanue Boabl B HeTH, %o (Macc)
Jlo obecconmuBanus 1-2
ITocne obecconuBanus 0,1-0,15
Coneprxanue comeil B HeTH, M/
Jlo obecconmuBanus 40-2000
ITocne obecconuBanms 3-15

MomHocTs U MaTepuadbHbIi 0amanc. MomHocTe ycranoBok AT u ABT
MOXXET COCTaBIIATH OT 2 A0 12 muH. T/roA. Beixoa mOpoayKIuu Ha yCTaHOBKax
NEPBUYHON TEpPepadOTKH 3aBUCUT OT CBOMCTB HCXOJHOW HE(PTH, TOCTUTHYTOTO
oTOOpa OT MOTEHIIUANA CBETIBIX HEPTEMPOIYKTOB, BAKYYMHOIO IUCTUIUISATA U T.J.
MarepuanbHblii  0anaHC MEPBUYHOM TmepepadoTKku THuma pomamkuHckon (1) u
camoTiopckoit (II) mpuBoauTCSA HIXKE.

Tabnuna 2
CrpIpbe, NPOAYKTHI [ 1
[Toctynmito, %
Hedts 100,1 100,1
B ToM umcne Bona u coau 0,1 0,1
[Tonyueno
CoKnKEeHHBIN YTIIEBOJAOPOIHBIN ra3 1,0 1,1
bensunosas ¢pakuus (H.k. - 140°C) 12,2 18,5
Kepocunosas dpaxius (140-240 °C) 16,3 18,9
HuzenbHast Gpakmus (240-350 °C) 17,9 20,3
Bakyywmasnii quctamist (350-500 °C) 23,4 23,1
I'yapon (Beime 500 °C) 29,2 18,2
OTxo0/1bI ¥ IOTEPU 1,0 1,0

TexHUK0-IKOHOMHYECKHE NMOKa3aTeJd (Ha 1 TOHHY pOMAIIKUHCKON HeTH)

Tabnuna 3
IToka3zaTenu YcranoBka AT Ycranoska ABT
[Tap Bogsnoii, I'[Ix (['kai) 0,08 (0,019) 0,143(0,034)
Bosa o6opoTHast, M° 1,8 33
OnekTposHeprus, KBT-yac 5,3 6,5
TormmuBo, KT 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) (mata)



Ipunooicenue 2
Obpaszey mumyibHo20 TUCMA KYPCoBOll padomul

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OFPA30OBAHMS POCCUMCKOM ®EJIEPALIUN
OEJEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEXKJIEHUE
BBICHIEI'O OBPA30OBAHUS «MOCKOBCKHU MNOJMTEXHUYECKUIA 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 Boimonam:
CTYIIEHT ____ Kypca, TPYIIITbI
dbopMbI 00YUCHUS
10 HAMPABJICHUIO MTOATOTOBKH
21.03.01 Hedreraszooe aeno

©.1.0.

Hayunsb1ii pykoBoauTens:
Jlomymena k 3amure

« » 20_r' Y4. CTCHI€Hb, JOJI’KHOCTh
— @.1.0.
3anuTa KypcoBOM paboOTHhI:
Ouenka
Jarta « » 20 T

[Toanuces HAYyYHOTO PYKOBOIUTEIIS

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, ITAKETOB MPHUKIAIHBIX
IPOrpamm H T.I1.)

4. CreneHb  CaMOCTOATENBHOCTH Tmpu  paboTe HaaA  KypcoBOM  paboToi
(caMOCTOSITETLHOCTh ~ M3JIOKEHHS U O0O0OIIeHHs] MaTepuana, CaMOCTOSITeNIbHAS
WHTEPIpETALUs MOTYYEHHBIX PE3YJIbTaTOB, 000CHOBAHHOCTH BHIBOJIOB)

5. Onenka opopMyIeHHUS IPOEKTA B COOTBETCTBUU C TPEOOBAHUSIMHM, COJIEPKAIIUMHUCS B
Meroanueckux yKa3aHUSX IO BBITIOJHEHUIO KypCOBOM paboThl, pa3pabOTaHHBIX W
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 .

(ToATMCH PYKOBOIUTES) pacuIndpoBKa MMOIIMTUCH
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