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MeTtonnueckue ykazaHus MO BBINOJTHEHUIO KypcOBOM paboOThI pa3paboTaHbI B
COOTBETCTBHH C:

- @enepanbHbIM TOCYAapCTBEHHBIM 00pa30BATENbHBIM CTAHJIAPTOM TIO
HarnpasyieHnto noarotoBku 21.03.01 «HedterazoBoe nemo» u ypoBHIO BBICHIETO
oOpa3oBaHus OakaiaBpuar, yTBEPKICHHbIN NprKa3oM MUHHCTEPCTBA 00pa30BaHMS
u Hayku Poccuiickoit @Pegepaumu Ne 96 ot 09 despans 2018 roxa,
3apeructpupoBaHHbiii B Muntocte 02 mapta 2018 rona, per. Homep 50225

- y4eOHBIM TTaHOM (OYHOW, OYHO-3a049HOM (opmaM 0OydeHHs]) TIO
Hanpasnenuto noarorosku 21.03.01 «Hedrerazosoe nemnoy.

B Meroanueckux yKa3aHUSAX H3JI0KEHbl METOJOJIOTHSI W METOJHKa
MOJATOTOBKM KypCOBOW pabOThl, a Takxke TpeOOBaHHS K €€ O(POpPMIICHUIO; JaHbI
PEKOMEHJAllMU CTYJIEHTaM 10 3alUTe KYpCOBOM pabOTHI.

Meronuueckue  peKOMEHJAUUu  IpeAHa3HAayeHbl I PYKOBOJUTEIEH
KypCOBBIX paboT, a TakXke AJis CTYJIEHTOB BceX (opM 0OydeHHs OOYyYaroIMXcs IO
cnenuainbHoct 21.03.01 «Hedrerazooe npemo» B UYebokcapckoM HHCTUTYTE
(¢punnane) MocKOBCKOrO MOIUTEXHUUECKOIO YHUBEPCUTETA.

ABtop Ky3smuna Onbra BsdecnaBoBHa, KaHIUJAT XUMAYECKUX HAYK, TOICHT
Kadeapbl TPaHCIIOPTHO-PHEPTETUIECKUX CUCTEM

(vkazamos OHO, yuenyio cmeneHs, yueHoe 36anue uiu O0IICHOCHIb)

Metoauueckue ykazaHusi oA0OpeHbl Ha 3acedaHuu Kadeapbl TPaHCIOPTHO-
sHepreTudeckux cucteM (mporokosn Ne 8 ot 12.04.2025r1)



BBEJAEHUE

OCHOBHBIM HCTOYHHKAM SHEPTUM B COBPEMEHHOM MHpeE sBisieTcs He(pTh. U3
He€ TOJIy4yaroT BCE BMJIbl JKUJKOTO TOIUIMBA - OCH3UHBI, KEPOCHHBI, JTU3EJIBHOE U
KOTeJIbHOE (Ma3yT) ToruiMBa. M3 HeTH BbIpaOaThIBalOT CMA304YHBIE U CIIELUAIBHBIE
Macia, pas3jInyHble TPUCAIKU, KOKC M caxy. B mpouecce mepepaboTku HepTH
MOJIYYarOT ChIPE JUIsl MPOU3BOACTBA IUTACTUYECKUX MACC, CAHTETHYECKUX KayUyKOB
n cmod. [lodmyyaroT Takke CHHTETHYECKHME BOJOKHA M MOIOLIME CPEICTBA,
JIEKapCTBEHHBIE MPENapaThl, NHAUBUyAIbHbIE COCIUHEHUS (CIUPTHI, albIETUIBL,
KETOHBI, KUCJIOTHI).

Hebtn  pa3nuuHbIX  MECTOPOXKACHUN  pa3inyaloTcs [0  CBOUM
(PU3UKO-XMMHUYECKUM CBOMCTBAaM, MPUCYTCTBUEM TEX WJIM APYTHX YII€BOAOPOIHBIX
COEIMHEHU, HAIMYUEM BBICOKOBSI3KMX CMOJUCTO- ac(aibTEHOBBIX U Mapa(UHOBBIX
KOMIIOHEHTOB, Ta30BbIM (paKTOpoM. XapakTep M CIOCOObl INepepaboTKH HePTH
ONpEENAIOTCA KaK IOTPEOHOCThIO pETrHoHa, TI€ OHa JOOBbIBaeTCs, TaK M
NOTEHIMAIBHBIM COJEPKAHUEM B HEH JIETKUX M MACJSHBIX AUCTWLIATOB, HATUYUEM
TE€X WM JAPYTUX BPEIHBIX NpUMECEd W T.1. BBUAY CIIOXKHOrO YrieBOJOPOIHOTO
cocTaBa pa3feuTh He(Th Ha COCTABJISIOLUIME KOMIIOHEHTBHl IPaKTUYECKH
HEBO3MOYKHO.

Ha npaktuke HedTh pa3fenstoT Ha (Ppakiuud W TPYINIbl YTIE€BOJOPOAOB U
MO/IBEPraloT 00pabOTKE C MLENbI0 M3MEHEHHS XUMHUYECKOIO cocTaBa. VI3BECTHBI
oonee 100 HepTexMMHUUYECKHX TMPOIECCOB, PEATM30BAHHBIX B HACTOAILEE BpEMs B
npoMblIUIeHHOCTH. Hanbornee TUIMMYHBIMU MPOLIECCAMM SIBJIAIOTCS MEpPBUYHAS U
BTOpUYHAs TEperoHka He(pTH, ra3o0(QpaklMOHUPOBAHUE, KPEKUHT U ApYyTHe.
bonbmmHCTBO MPOLIECCOB AMEIOT MHOTOCTAIMNHBIN XapaxkTep.
HedrenepepabarbiBatomye  OpeanpusiTUs — ABISIIOTCA  KaOUTAIOEMKUMH U
HSHEPro€MKUMH OOBEKTaMM, BbIpa0ATHIBAIOT IIMPOKYI0 HOMEHKJIATYpYy TOBAapHBIX
IPOJIYKTOB.

3ajauell KypcoBOro MPOEKTa MO JUCUUIUIMHE « TEeXHOJOTHYECKHe MPOLECCHI
nepepaboTKu HeTU U Ta3ay SBISETCS:

- O3HaKOMJIEHUE C (PU3MKO-XMMHUYECKMMHU CBOICTBAMHU pa3IMYHbIX HePTed u
ra3os;

- U3yYeHUE OCHOBHBIX IMPOILIECCOB TOJATOTOBKM U TMepepadOTKu HEePTH C
NOJIYyYCHHEM  pPa3IMYHbIX  TOIUIMB, CMa304YHbIX  MaTepuajgoB, MPOAYKTOB
CIEIUATBLHOTO HA3HAYEHUS U ChIPhA 11 HEPTEXUMUU;

- U3YYEHUE OCHOBHBIX MPOLECCOB MOJATOTOBKM U MEPEpadOTKU raza ¢ LENbI0
MOJIYYEHHSI Pa3JIMYHBIX TOTUIUB U ChIPbS JJIs He(PTeXUMuUu;

- O3HAKOMJIEHUE C OCHOBHBIMH BapUaHTaMU JIOTOYHBIX CXEM IepepaboTKu
He(TH U rasa.

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

- U3y4YE€HHE OCHOBHBIX IIPOILIECCOB TMOJATOTOBKM U TMepepadOTKH HEPTH C
MOJIyYEHUEM  PA3JIMYHBIX  TOIUIMB, CMa304YHbIX  MaTEpHAIOB, MPOIYKTOB
CHEIHAIbHOTO Ha3HAUCHUS U CBIPhs 711 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,
HPOIYKTOB CHEIMAIBHOTO HA3HAYCHHS U CBIPHS I HE(PTEXUMHUECKOTO CUHTE3a,
- 3HaTh Ha3HAUYECHHE, OCHOBHBIC (PAKTOPHI M KAUYECTBO MOIYYaEMbIX MPOIYKTOB
MIPU KCIOJIb30BAHUU PA3JIMYHBIX MPOILIECCOB MOJATOTOBKU M IMEpepadOTKu HehTH U
rasa;
- yMeTh BBIOpaTh W OOOCHOBaTh HambOOJee palMOHAIBHYIO MOTOYHYIO CXEMY
nepepabOTKU He(PTH U ra3a ¢ y4eTOM UX COCTaBa U NOTPEOHOCTEN perruoHa.

TakuMm 00pa3oM, LIEIbI0 BBITOJIHEHHUSI KypCOBOTO MPOEKTA SIBISETCS OCBOCHHE
U 3aKpeIuIeHne 3HaHuM 1o Kypcy « TexHosornueckue npouecchbl nepepaboTku HeQTH
U ra3a» ¥ IpUOOpEeTEeHUE HABBIKOB MO BbIOOPY TEX WJIM HMHBIX TEXHOJOIMUECKHUX
IPOLIECCOB ISl IEPePadOTKH Pa3IUUHbIX BUJOB YIJIEBOJAOPOJHOTO ChIPbS.



MOPSIOK BBITIOJTHEHUSA U 3AIIIATHI KYPCOBOM PABOTHI

1. Iopsinok BLIOOpA M YTBEP:KIAeHHUSI TEMbI KyPCOBOi padoThI

Tema KypcoBod paOOThl  OMNpENENsieTcss CTYJIEHTOM COBMECTHO C
IpernojaBaTesieM Ha OCHOBAaHUM TMEPEYHsl HAMpaBIIEHUNA HAayYHO-UCCIEI0BATEIbCKOM
NeSITEIBHOCTH, €KErOJTHO YTBEPKIAaeMbIX Kadeapamu, 1 3aTeM (PopMyJIUpyeTcsl UM B
NEepPBOHAYATILHON peaKIIiH.

OnHa ¥ Ta ke TeMa HE MOKET BBIMOIHITCS HECKOJIBKUMU CTYJCHTaMH OJHON U
TO ke Tpymnmbl. B coyyae coBmajeHus MHTEPECOB COJIEp:KaHUE KypCOBOM pabOTHI
clielyeT YTOUHUTH C MpernofaBaTesieM sl TOT0, YTOObI 0OECIICUUTh €€ UCIIOTHEHHUE
B Pa3HBIX aCMeKTax.

TemaTuka KypcoBbIX padoT

AtMmocdepnas neperonka negtu (AT)
Bakyymnas neperonka masyta (BT)
Crabuin3anus v BTOpuYHasi neperoHka OeH3nHa
JlenapaduHuzanus MacisiHbIX paduHATOB
TepMuyeckuit KpEKUHT TUCTUIUISITHOTO ChIPbS
BucOpekuHr Tskenoro coipbs (TyApoHa)
3aMeIIEeHHOE KOKCOBAHUE
[Tuponan3 HEPTAHOTO CHIPbS
[Tonyyenue HEPTAHBIX OUTYMOB
0. Karanutnueckuii KpeKUHT
1. Karanutnyeckuid pu)OpMHUHT CO CTALIMOHAPHBIM CIIOEM KaTalu3aropa
12. Katanutudeckuii pu)OpMUHT C HEMTPEPHIBHON pereHepanren KaTaiu3aTopa
13. Karanutndeckas n3oMepusarus OCH3NHOB
14. I'ugpooYncTKa JU3EIBbHOTO TOMINBA
15. T'upOKpEKUHT BAKYyMHOTO TUCTUIUISITA
16. ®pakimoHUpOBaHKE YTIEBOJOPOIHBIX Ta30B HEPTENEPEpabOTKU
17. OuncTka raza MOHOTaHOJIAMHUHOM
18.04ucTka razoB OT MEpKanTaHOB
19. AGcopOioHHast OCyIIKa ra30B
20. AncopOrmoHHasi OCyIIKa ra3oB
21. HuzkotemneparypHasi KOHACHCALUs Ta30B
22. MacnoabcopOLUHOHHOE OTOEH3MHUBAHUE Ta3a
23. YrieaacopOUMOHHOE OTOCH3MHUBAHUE Ira3a
24. TIpou3BoACTBO ra30BoM ceprl MeTo0M Kiayca

HBO©oO~NOo AWM E

2. CTpyKTYypa M colepKaHue KypcoBoi padoTsbl
KypcoBast pabota g0o/mKHA OTBEYATH CIEAYIONIMM TPEOOBAaHUSIM K CTPYKTYpE:
|. BRenenue
I1. OcHoBHas yacTh
1. TeopeTnueckre OCHOBBI METO/IA MIIM MPOLIECCa, HA3HAUYEHUE U XapaKTEePUCTHKA
npoiieccoB nepepadboTku HePTH, HePTENPOyKTa, Ta3a.
2. CocTaB 1 XapaKTEPUCTHKA ChIPbs U MMPOTYKTOB.



3. HeoOxonumasi OATOTOBKA CHIPbS (OYMCTKA, OCYIIKA, OYMCTKA OT BPEIHBIX
puMece, cTabrm3anus).

4. OcHoBHBIC (haKTOpBI TIpoIlecca: MEXaHU3M M KaTaJM3aToOphl IPOIECCOB,
TeMmreparypa, JaBJICHHE, IPOJOIKUTEILHOCTh KOHTaKTa, COOTHOIIEHUE
KOMITOHEHTOB, Ka4eCTBO KaTaJM3aTOPOB, OTPAaHMYCHHS IO IIyOMHE OoTOOpa
MPOAYKITUH, 00bEMHBIE CKOPOCTH Mpoliecca.

5. TexHonoruueckas cxema.

6. TeXHOIOrnYeCKU PEXKHUM.

7. MarepuanbHblid OanaHc.

I1l. 3akmrouenne.
V. Cnucok nurtepaTyphl.
V. Ilpunoxenue.

Bo BBeneHnun o0CcykaaeTcsi HOCTaHOBKA 3a/1aud, 00CYKAaeTCsl HEOOXOAUMOCTh
BBIOOpa TOM WM HMHOM CXEMbl IepepabOTKH  CBIpbsA, HEOOXOIUMBIC
MOJATOTOBUTEIILHBIC MEPOIIPHUSATHS.

Bo BTOpO#i WacTu paccMaTpuBaeTCs XapaKTEPHUCTHKA CHIPhs, (DPaKIMOHHBIN
COCTaB, BO3MOYKHOCTH TOJYYEHHUS M3 OTOTO CBHIPbS Pa3IMYHBIX IPOJYKTOB U
XapaKTePUCTHUKA ATUX MPOTYKTOB.

B yactu moAroToBKH CHIPBS K IepepadoTKe HEOOXOAUMO YUYECTh HaJIU4ue B
HEM BOJbI, COJICH, MpUMeced M MPeIOKUTh BapUAHTHI TOATOTOBKH, OCYIIKH,
OYHCTKH.

B uactu BeIOOpa MeToJa yKa3aTh Ha XapaKTEpPUCTHUKU METOJ]a, Ha3HAYEHUE,
o0111e CBEIEHUsI O MPOIlEcCe, ero XMMHU3Me, MapaMeTpax, ONTUMAJIbHBIX YCIOBUSAX
MPOTEKaHUs, C MAKCUMAJIBHBIM BBIXOOM IICJIEBBIX MPOIYKTOB, MPOIODKUTEILHOCTh
HaxO0XJICHUSI B PEAKIIMOHHOM 30HE, 00BEMHAsl CKOPOCTh MPOIEcca, ONTUMAIbHOE
COOTHOILIEHHE peareHTOB. Eciii mporiecchl — KaTAIUTHYECKUE, TO CIEAYeT yKa3aThb
KaTaJIM3aTOPhI U YCIOBHUS UX MaKCUMAJIbHOTO MCIIOJIb30BAHMS U PErCHEPAIIH.

B pasgene 1mo ocHOBaM TEXHOJIOTMM IIpollecca yKa3aTh COCTaB U
NPUHIUIHAIBHYI0 CXEMy YCTAHOBKH, OCHOBHYIO aIlllapaTypy H  YCJIOBHSA
AKCIUTyaTallMy YCTAaHOBOK, ITapaMeTPhl IIPOIIECCOB.

OBPA3EL BBITIOJIHEHMA KYPCOBOI'O ITPOEKTA

KpaTtkoe npumepHoe coaep:kaHue KypcoBOro mpoekra no teme «lIpomeccsr
nepBUYHON nepepaboTku HedTU. DIEKTPOOOECCOIMBAHNE U TIEPBUYHAS TIEPETOHKA»
BBITJISIAUT CJICTYIOIIUM 00pa3oM:

Ha3nauenue mnpouecca. YjaajleHue BOJbI U cojieil U3 HEPTH, pas3iciiCHUE
HepTH HaA pakiuu Ui TOCIEeaAyIoNe nepepaboTKu UM UCIOIb30BaHUS B BUJE
TOBapPHOMN NIPOAYKLIMH.

Coipbé u npoayknus. Ceipsé nporecca - HeTh, conepxainias conu (ot 40 1o
2000 mr/n) u Boay (ot 0,1 n1o 2,0%).

IIponykuus:

- VYreBolopoHbIM Ta3 - BBIBOAMUTCS B BUJE ra3a W TOJIOBKM CTAOMIM3AIUU;
UCIOJIb3YEeTCs KaK OBITOBOE TOIUIMBO U CHIPHE ISl ra30(ppaKIIMOHUPOBAHUS;



- bensunoBast ¢pakuus - BeikunaeT B npeaenax 30-180°C, ucmonb3yercs Kak
KOMITOHEHT TOBapHOTO aBTOOEH3MHA, KAaK CBhIPbE YCTAHOBOK KaTaJUTHYECKOTO
pudopMUHTa, BTOPUYHON NIEPETOHKH, TUPOJIM3HBIX YCTAaHOBOK;

- KepocunoBast gpaxius - Beikumnaet B npeaenax 120-315°C, ucnonb3yeTcs: Kak
TOIUTMBO JJII PEaKTUBHBIX M TPAKTOPHBIX JABUTATENICH, NIl OCBELICHUS, KaK ChIPhE
YCTaHOBOK TUJIPOOYUCTKH;

- HuzenpHas ¢pakuus (aTMochepHbI ra3oiyib) - BBIKMIAET B mpeaenax 180-
350°C, ucnonb3yeTcst Kak TOILTUBO JJIsl TU3EJIbHBIX ABUTATENIeH U ChIPhE YCTAHOBOK
TUPOOYHUCTKH;

- Mazyr (octatok armocdepHod meperonku) Bblkumnaer Bbie 350°C,
UCIOJIb3YETCS KaK KOTEIIbHOE TOILTUBO WM ChIPhE TEPMUUECKOTO KPEKUHTa;

- BakyyMHBIN JUCTHIUIAT (BaKyyMHBIN T'a30iliib) - BHIKUIIAET B Mpeeiax BBIIIE
350- 5000C, wucnomp3yeTcsi Kak ChIpbE KATAIMTUYECKOTO KPEKHHTa W
ruapokpekunra; Ha HII3 ¢ macnsHoii cxeMoi mepepaboTKu MOJIy4aloT HECKOJIBKO
(2-3) BakyyMHBIX TUCTHIUISTOB;

- I'yapon (octaTok arMocepHO-BaKyyMHOH TII€PErOHKH) - BBIKMIIAET MpU
temneparype Bbime 500°C, mcmonp3yercsi Kak ChIpb€ YCTaHOBOK TEPMHYECKOIO
KPEKHHI'a, KOKCOBaHMs, MPOU3BOJICTBA OUTyMa U Macell.

TEXHOJIOIT' MYECKAS CXEMA

1 A%

Puc. 1 Cxema ycranoBku nepBuuHo# niepepadotku HehTu (3JI0Y-ABT)

K-1 - orGensmnuBaromas konoHHa, K-2 - armocdepnas kononHa, K-3 -
otnapHas kojoHHa; K-4 - crabunmzatop; K-5 - BakyymHas xononna; 2-1 - -4 -
anektpogeruaparoper; I1-1, I1-2 - meun; KX-1- KX-4 - KoHZEHCATOPHI-
xonomunbHukH; E-1, E-2 - pedurokcabie éMrocTH; A-1 - mMapo3KeKTOPHBII BaKyyM-
Hacoc;

| - sedtn; Il - ronoa crabunumzamuu; Il - crabunbubil O6enszun; V-
kepocuH; V - ausenbHas Gpakuus; VI - Bakyymusiit quctuisat; VI - ryapon; VIII



- BBIXJIOMHBIE ra3el 3xkekTopa; |X - gesmynbrarop; X - Boja B kaHanuzanuto; Xl -
BOJISTHOU Map.

VYcraHoBKka cocTOMT U3 2X - 3X O50koB: 1) obecconuBanus; 2) atMochepHon
NEepPEeroHku; 3) BaKyyMHOM IMEPEroHKH Ma3yTa. YCTaHOBKAa, COCTOSINAs TOJbKO W3
NEePBBIX JBYX OJOKOB HOCUT Ha3BaHHe aTMocdepHoit TpyOuaTku (AT), u3 Bcex Tpéx
0s10k0B - atMocepHo-BakyymHol TpyOuatku (ABT). MHorma mepBwii u TpeTuit
BBIICJIAIOTCS. B CaMOCTOSATENIbHbIE YyCcTaHOBKH. HedTh Hacocom 3abupaercs u3
CBIPBEBOTO Pe3epByapa M MPOXOAUT TEIUIOOOMEHHHKH, T€ MOJAOTPEBACTCS 3a CUET
TEIIOThl OTXOJAIINX MPOIYKTOB, MOCIE YETO MOCTYNAET B 3JIEKTPOAETUIPATOPL. B
ANEKTPOAECTUAPATOPAX MOJ JEUCTBUEM OSJIEKTPUYECKOIO TMOJIsA, IOBBIIIEHHON
TEMIEPATYpPBbI, 1€IMYJIBIaTOPOB MPOUCXOAUT pa3pylIeHUE BOAOHEPTAHON IMYIbCUU
U OTJelieHue BoJbl OT HeTH. Boja cOpacbiBaeTcsl B KaHaIM3aluIo (MM OIaETCs Ha
yOoapKy C BbIJEJIEHUEM cojeil), a HedTb NOPOXOJUT BTOPYK TPYIILY
TEMJI000OMEHHUKOB U MTOCTYIAET B OTOEH3WHUBAIOUTYIO KOJIOHHY K-1,

B xononne K-1 u3 Hedtu BhIIenseTcs jerkas OeH3MHOBas (pakiius, KOTopas
KOHJICHCUPYETCSI B XOJOoAWIbHUKe-KOHAeHcaTope XK-1 1 moctymnaer B peItoKCHYIO
émkocth E-1. TlonmyorGen3unennass HedTh ¢ Hu3a konoHHbl K-1 momaércs uepes
TpyOuaryto mneub II-1 B armochepnyro komonny K-2. Yacte mnorToka
noiayorOeH3uHeHHoW HedTu Bo3Bpaimiaercss B K-1, cooOmias JOMOJHUTEIBHOE
KOJIMYECTBO TEIUIOTHI, HeoOxoaumoe i pektudukanuu. B xononne K-2 HedTh
paszfensercs Ha HeCKOJbKO (pakiuii. Bepxuuii npoaykT KomoHHBI K-2 - Tsprembiid
OCH3MH - KOHJIEHCHpYETCS B XOJoJauibHUKe-KoHJeHcatope XK-2 u moctynaer B
pedmrokcuyro émkocth E-2. KepocuHoBas u qu3enbHbie (PpakiMd BBIBOISITCS M3
KOoJIOHHBI K-2 GOKOBBIMH TIOTOHAMHU M TIOCTYMAlOT B oTnapHbie kKooHHbl K-3. B K-3
13 OOKOBBIX TIOIOHOB YJaJstoTCs (OTIMApUBAIOTCS) Jerkue (Qpakuuu. 3aTem
KEpOCHHOBAsI U JU3ENbHBbIC (PAKIMK uYepe3 TEIIOOOMEHHHKHU IOJ0TpeBa HEPTUHU
KOHIIEBBIE XOJIOAWIBHUKHU BBIBOAATCS C ycTaHOBKH. C Hu3za K-2 BBIXOIWUT Masyr,
KOTOpHBIH uepes neub [1-2 mogaércst B KoJIOoHHY BakyyMHO#M nieperonku K-5.

B BakyymHON konoHHe K-5 masyr pasupensieTcs Ha BaKyyMHBIM JMCTUIUIAT,
KOTOPBIM OTOMpaeTcs B BUjae O0KOBOro moroxa, B ryapoH. C Bepxa K-5 ¢ momoripio
MapO3KEKTOPHOr0 Hacoca A-1 oTcachIBarOTCS BOISHBIE IApbI, T'a3bl PAa3JI0KEHUS,
BO3JyX M HEKOTOpPOE KOJMYECTBO JIETKUX HE(TENpOoayKTOB (Au3enbHas (pakuus).
BakyyMHBIH NTUCTUIUIIT W TYyAPOH dYepe3 TeII0OOMEHHUKH TMojaorpeBa HepTu u
KOHIIEBBIE XOJOAWIBHUKH YXOMST C YCTAHOBKH.

Jlnst camkenus temmepatrypsl Hu3a koyioHH K-2 um K-5 m OGonee momHOTO
W3BJICUCHUS TUCTUIUIATHBIX (PPAKIUK B HUX MOJAETCS BOASHOW map. M30bTouHas
teriota B K-2 u K-5 cHUMaeTcs ¢ moMOIIbI0 UPKYIUPYIOMIUX OPOIIECHUH.

bensun u3 pedmrokcHbix emkocted E-1 u E-2 mocne mogorpeBa mojaercs B
crabunuzanuonHyr kojgoHHy K-4. C Bepxa K-4 yXomuT rojioBka cTaOMIM3aluul -
C)KMDKCHHBIN T'a3, a ¢ Hu3a - CTAaOMJIBHBIN OCH3UH.

HeobOxoaumas nnst pektudukanuu teriaora noasoautcs B K-4 umpkymnsuuein
4acTH CTAOUIILHOTO OEH3MHA Yepe3 MeUb.



TexHosornyecknn pexuM. [lokazaTrenu TEXHOJIIOTHYECKOTO  PEXHAMA
YCTAaHOBOK MEPBUYHOM TIepepabOoTKu MPUBOIATCS B Ta0I. 1.

Taomuna 1
Y4yacTok cxembl, ChIpbe ‘ IMoka3aresu npouecca
Temneparypa,
Hegmu, nocmynaroweii na obeccorusanue 120-140
[Tonorpesa HepTH B ceipbeBbix | 210-230
TEIJI000OMEHHUKaX
Harpesa nedtu B armocgepnoii neun I1-1 320-360
HarpeBa ma3yra B BakyymHo# rieun [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
Hus K-4 160-220
Bepx K-5 100-110
Huz K-5 360-380
H30sITOuHOE HaBnenue, 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
Copepxanuie Boasl B HepTH, % (Macc)
Jlo obecconmuBaHus 1-2
ITocne obecconuBanus 0,1-0,15
Copneprxanue comneil B HeTH, MI/J1
Jlo obeccomuBaHus 40-2000
[Tocne obecconmBanms 3-15

MomHocTs U MaTepuaabHbIi 0ajanc. MomuocTe yctaHoBOk AT u ABT
MOXET COCTaBJIATh OT 2 A0 12 MuH. T/roA. Beixoa NpoAyKIMM Ha yCTaHOBKax
MEPBUYHON TMEepepadOTKHM 3aBUCUT OT CBOWCTB HMCXOJHOW HE(TH, HTOCTUTHYTOTO
0oTOOpa OT MOTEHLHANA CBETJbIX HEPTEIPOIYKTOB, BAKYYMHOI'O JUCTUIUISATA U T.J.
Marepuanbublii  OanaHC TMEPBUYHOM MepepaboTku TUNa pomamikuHckodn (1) u
camoTiiopckoii (II) mpuBoguTCs HIXKeE.

Tabmuma 2
Chipbe, IPOAYKTHI I 1
[Toctynuino, %
Heds 100,1 100,1
B ToM yucne Boga u conu 0,1 0,1
[Tonyueno

CoKMKEHHBIN YIIIEBOAOPOIHBIN ra3 1,0 1,1
bensunoBas dpaxius (H.k. - 140°C) 12,2 18,5
Kepocunoas ¢ppakmus (140-240 °C) 16,3 18,9
HuzenpHas Gpakmust (240-350 °C) 17,9 20,3




Baxyywmasiit muctmiat (350-500 °C) 23,4 23,1
I'ynpon (Berme 500 °C) 29,2 18,2
OTx0/1bI ¥ IOTEPHU 1,0 1,0

TexHNK0-9KOHOMUYECKHE NoKa3aTeu (Ha 1 TOHHY pOMAalIKMHCKON HedTH)

Ta0muna 3
IToxka3zaTenn Ycranoska AT Ycranoska ABT

[Map Bomsuoi, 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

WHruburop Koppo3uu, Kr 0,001 0,001

3. [lopsinok opopmieHHns1 KYpcoBoii padoThI

KypcoBas paGota BhINONHAETCS HAa KOMITBIOTEPE HA CTaHIAAPTHBIX JMcTax A4.
TexcT meyaraercs Ha 0IHOM cTOopoHE nucTa. Ha cTpanuiie JO0mKHO pacmoJiaratbest
28-30 cTpok, KaxkIas U3 KOTOPBIX coAep:KUT 60-65 3HaKkoB, BK/IIOYasi MPoOeJibl.
MexknycTpounbiii uHTepBat — 1,5, mpudrt rekcra — 14 (Times New Roman), B
Tadauumax - 12, B moacTtpouyHbix cHockax -10. TekcT medaraercss CTPOYHBIMU
OykBaMU (KpOME€ 3arjlaBHbIX), BBIPAaBHHBAETCS IO IIMPUHE C MCHOJb30BAHHEM
nepeHocoB cyioB. Ha TUTynbHOM JHMCTEe HaANKMCh: KypcoBas padbora mnevaTtatorcs 18
mpudrom. [loguepkuBanne cioB U BbIACICHUE UX KyPCUBOM BHYTPU CaMOU pabOTHI
He pgomyckaercs. OgHAKO 3aroIOBKA M TIOJ3aroJIOBKM TMpHU TEYaTaHUH TEKCTa
MUCBMEHHON pPabOThl BBIIEISIOTCS TOMYKUPHBIM HIpUPTOM. AO3aIHBIA OTCTYM
JIOJKEH COOTBETCTBOBATH 1,25 ¢M 1 OBITH OJIMHAKOBBIM I10 BCel pabdoTe.

OpHEeHTUPOBOYHBI 00BEM KYypCOBOM pabOThl cocTaBiseT 25-35 crpanul. B
JaHHBIA 00bEM HE BXOJAT NMPUIIOKEHHS U CIUCOK MCIOJIb30BaHHBIX UCTOYHUKOB. [1o
COTJIaCOBAHUIO C TIpernojaBaresieM 00bEM paboThl MOXKET OBITh YBEJIMYEH.

CrpaHuiibl, HA KOTOPBIX H3JIaraercs TEKCT, JTOJDKHBI UMETh nojsi: Jesoe -30
MM, nipaBoe - 10 mm, BepxHee - 20 MM, HIKHee - 20 MM.

B Tekcre pabothl «BBeaenue», HazBaHue TIJaB, «3akiroueHue» U «CHHCOK
MCIIOJIb30BaHHOM JTUTEpaTyphD» NeuaTaroTcs (HAUMHAIOTCS) C HOBOM CTpaHUIIbI.

PaccTrossHme Mexmy 3aroJJOBKOM H  TO/A3aroJIOBKOM, 3arojlOBKOM U
MOCTIEAYIONINM TEKCTOM, MOI3ar0JIOBKOM U TPEIBITYIIUM TEKCTOM OTACISIOT ABYMsI
NOJYTOPHBIMH ~ MEXKCTPOYHBIMH HHTEpBAJIaMH, a MEXIy MO0J3aroJioBKOM U
MOCTIEAYIOUTUM TEKCTOM - OJHUM MOy TOPHBIM MEXCTPOYHBIM HHTEPBAJIOM.

['maBpl MHUCHMEHHBIX PabOT HyMEpYIOTCS apaOCKuMH LHU(PpaMu U TOTKHBI
HAaYMHATHCS C HOBOM cTpaHullbl (Jiucta). Homep rinaBel coctout U3 uucna: 1, 2 u T.1.

3aronoBKM (MOJ3aroJ0BKH) PAaCIOJIaratoTCs LEHTPUPOBAHHBIM (ITOCEpPEANHE
TEKCTa) CIIOCOOOM.

CTpaHunbl MMCbMEHHBIX PadoT J0KHbBI UMETh CKBO3HYK) HYMepaluio
apadcknmu uudpamMm no Bcemy Texkcry. Homep crpaHMubl mpocTaB/siIlOT B



BHM3Y MOJISI CTPAHMUBI MO LEHTPY 0e3 TO4YkM B KoHUe. llepBoil crTpanuieit
NUCbMEHHOM pa0OThl fABISETCS TUTYIBHBIM JucT. OH He HyMmepyercs. B pabote
BTOPOM CTPAHMIICH SIBIISIETCS COJIEPIKAHUE.

TUTYnBHBIN JHUCT OJDKEH COJAEp’KaTh HAMMEHOBAaHUE Y4EeOHOIo 3aBeicHMUS,
dbopmbl 00yueHus1, 0003HaUeHUE XapakTepa paboThl (KypcoBas), ee TeMmy, (haMIINIO,
UMs, OTUECTBO BBINIOJHUBILETO €€ CTYAEHTAa, HOMEP Kypca U TPYMIbl, YYEHYIO
CTENEHb, TOHKHOCTh WM YYEHOE 3BaHUE HAYYHOI'O PYKOBOJIUTENS, €ro (aMUIIUIO U
uHunmanel, rpadsl «/lata cmaum», «Jomyctuth k 3ammurey, «Jlara 3ammTh,
«O11eHKa», MECTO U T/l HAlTMCaHUs pabOTHI.

OrnaBienue pabOTBl, KOTOPOE CIEAYyeT MOCIE TUTYJIBHOTO JIUCTA, JOJKHO
CoJIepKaTh HAa3BaHUS DJIEMEHTOB CTPYKTYpPhI pabOTHl U HOMEpA JIUCTOB, C KOTOPBIX
OHU HAYMHAIOTCSI.

[Ipy wuCHONB30BAaHUM JUTEPATYpPhl W LUTUPOBAHUU OTACIBHBIX HAYYHBIX
MOJIOKEHUH CTYIEHT 00s3aH OCYIIECTBIATh B CHOCKaX CCBHUIKM Ha aBTOPOB H
WMCTOYHUKH, OTKyJa OH 3aWMCTBYeT Marepuan (dhaMuiaus ¥ WHUIHAIB aBTOpa,
Ha3BaHME pabOThl, MECTO W TOJl W3/AaHWA, KOHKpETHAas CTpaHMIA, OTKYy/Aa
3aMMCTBOBaHa I1MTara). llpu STOM UIUTHPOBAaHUE JIOMYCKAETCA TOJIBKO B
OTpaHUYEHHOM OOBEME, OINPABJAHHOM II€JIbI0 LUTHUPOBaHUS (isI O0OOCHOBAHUS
aKTyaJIbHOCTH paccMaTpUMBAaEMOI0 BOINPOCA; JEMOHCTPAIMM Pa3IUYHbIX B3IJIAIOB,
CYLIECTBYIOIIMX B HayKe MO MpoOjemMaM TE€Mbl, IOJTBEPKACHUS U OIPOBEPKEHUS
BBIJIBUTAEMBIX CTYAEHTOM TE3UCOB U T.II.).

[IpssiMoe 1MTHpOBaHME B TEKCTE 00s3aTEIBHO O(QOPMIISIETCS C TMOMOIIBIO
KaBblueKk. B ciayuyae OykBaJbHOTO BOCHPOM3BENEHUS MOJOKEHUN HAYUYHBIX TPYIOB
0e3 ykazaHMd Ha WX Ha3BaHUS W aBTOPOB KypcoBas paboTa K 3aluTe He
JOITyCKAETCS.

B cmmcke Mcmonp30BaHHBIX MCTOYHHKOB JOJDKHBI OBITh yKa3aHbl TOJBKO Te
Marepualbl, Ha KOTOpbIE UMEETCsI CChLIKa (CHOCKA) B paboTe.

Ecniu B KypcoBoil paboTe UMEITCS MNPUIOKEHUSA, HUX HEOOXOAUMO
poHyMepoBaTh. Bce TUCTHI KypcoBO# pabOThI JOHKHBI OBITH MPOHYMEPOBAHEI.

Hywmepatus crpanul; B KypcoBoil paboTe ToiKHA ObITh CIUIOMHOW. CTyneHT
OTBEUAET 3a TPAMOTHOCTh U aKKYPaTHOCTh O(hopMIIEHHUST KypCOBOM pabOTHI.

Hanuune rpammarudeckux, opdorpaduyueckux W MyHKTYaIlMOHHBIX OINTHOOK
mubo  HeOpexkHoe odopmiieHHE  pabOTBI  MOXET  TOCHYXKUTh  MPUYHHOU
HEYJIOBJIETBOPUTEIHLHOM OIIEHKH PaOOTHI.

4. IllopsiAoOK MpeAcTABJIEHUS KyPCOBOH padoThl HA 3alIIUTY

KypcoBasi pabora, MOATrOTOBJIEHHAs] CTYJEHTOM B OKOHYaTeIbHOU ¢opme,
JOJDKHA OBITh TpeACTaBlIeHa JCNIONPOM3BOAUTENIO0 Kadeapbl B  CIEIYIOIEM
KOMILJIEKTE:



B NHUCbMEHHOW (hOopMe B IPOLIMTOM, COPOILIIOPOBAHHOM WJIM CKPEIUIEHHOM
BuzE — | 3K3emMILIAp;

B JJIEKTPOHHO# ¢(opMe mMOCpPeACTBOM HANPaBJIEHUS HA JJIEKTPOHHbIH
NMOYTOBBIii  ajgpec  kKadeapbl  TPAHCNOPTHO-IHEPreTHYECKUX  CHCTEM
ttm@chebpolytech.ru- 1 3x3emmusp.

Jlenonpon3BoauTenb Kadeapsl mocie peructpanuu (akta W JaThl CAAYH
KYpPCOBOM pabOTHI MepeIaeT €€ IS MPOBEPKH HAYYHBIM PYKOBOIUTEIICM.

[lepemada KypcoBoii pabOTBI B DJIEKTPOHHOW (opMe MOXKET OBITh
OCYIIECTBJICHA IyTeM HAIMpaBJICHUS €€ CTYJCHTOM HEMOCPEACTBEHHO HAyYHOMY
PYKOBOJIUTEIIO 10 3JIEKTPOHHOM MOYTe.

[Tocne mocTyrieHus KypcoBoi paboThl Ha Kadeapy HayyHBI PYyKOBOJMUTEINH
npoBepseT ee B TeueHue 14 KaneHJapHBIX JHEH C MOMEHTa IOCTYIUICHHsS Ha
kadenpy, Mmocjae 4ero BO3BpaIlaeT €€ JEIONPOU3BOIUTENI0 CO CBOMM OT3hIBOM. B
OT3BIBE YKA3bIBAIOTCS CIICTYIONIUE TTOJIOKECHHUS:

— HaMMEHOBaHUe yuyeOHOTO 3aBe/ieHus, kadeapsl, Gopmbl 00yUeHNUS;

— 0003HaueHue XapakTepa paboThl (KypcoBasi), €€ TeEMY;

— (haMHIITHI0, UM, OTYECTBO BBITIOJHUBIIETO €€ CTYJEeHTa, HOMEp Kypca U TPYIIIHI;

— YUYEHYIO CTENEHb, JOKHOCTh WM YYCHOE 3BaHHWE HAYYHOTO PYKOBOIHTENS, €TO
(baMUITHIO ¥ UHUITHATIBL;

— COOTBETCTBHE TPEACTABICHHONW KypCcOBOM pabOThl 0OOmMKMM TpPeOOBAHUAM,
yKa3aHHBIM B HACTOANIUX METOIUYECKUX YKa3aHUSX;

- YKa3aHHE€ Ha UMEIOIIHECs B KypcoBOM paboTe HeJ0CTaTKH (Kak 1o (hopme, Tak U 1o
COJICP>KaHUIO Pa0dO0ThI), HE MPEMATCTBYIOIIUE JOMYCKY paOOThI K 3allIUTE;

— BBIBOJI O BO3MOKHOCTH JIOITYCKa KYPCOBOM pabOTHI K 3aIUTE.

B crmydae ecnu mocTaBieHHBIE HAYYHBIM PYKOBOJIUTEIEM BONPOCHI HE SICHBI
CTYJICHTY, OH BIIPaB¢ YTOYHHTHh WX Y HAYYHOTO PYKOBOJUTENS JIMYHO BO BPEMS €TO
€XKEHEeJIeTbHBIX KOHCYJbTAIMK (JIeKYpCTB Ha Kadeape) wiv JUCTAHIIMOHHO 4Yepe3
ANIEKTPOHHYIO TTOYTY.

B caydae ¢dopmynupoBaHMS ~HAyYHBIM  PYKOBOAHUTEIIEM BBIBOJAA O
HEBO3MOXXHOCTH JOITyCKa KypCcOBOM pabOThlI K 3allUTe KypcoBas paboTa MOJICKUT
MOJITOTOBKE 3aHOBO C y4E€TOM 3aMEYaHUl, YKAa3aHHBIX HAYYHBIM PYKOBOIUTEIIEM, U
MMOBTOPHOMY TIPEJICTABIICHUIO HA 3alUTy B MOPSJIKE, MPETyCMOTPEHHOM pa3JeiaMu
3-5, TOMy k€ Hay4YHOMY PYKOBOJIUTEIIIO.

5. lopsaaok 3a1MTHI KYPCOBO# padoThI

3ammuTa KypcoBOM pabOThl MOXET MPOBOJUTHCS TOJBKO HAYYHOMY
PYKOBOAMTEIIIO.

3amuTa KypcoBoil paboThl mpoBoAUTCA B (hOpMe, YCTAHOBJICHHOW HAyYHBIM
pykoBoauteneM. [lpu yctHoM (opme 3amuThl KypcoBOW pabOTHI CTYJEHT JOJKEH
IIOATOTOBUTH OTBETHI Ha BONPOCHI, ITOCTABJICHHBIE €EMY HAYYHBIM PYKOBOJIMTEJIEM B
PELIEH3UN.

HayuHbIil pyKOBOAUTENL BOpPAaBE IO CBOEMY YCMOTPEHUIO 33/1aBaTh CTYICHTY
JOTIOJIHUTENIbHBIE BOIPOCHI ISl IPOBEPKU YPOBHS U KAUECTBA OCBOCHUSI UM 3HAHUU
o TeMe KypcoBOM paboThl, a Takke Uil JOMNOJHUTEIBHOM MPOBEPKHU



CaMOCTOSITEIbHOCTH BBITIOJIHEHUS KYPCOBOM paOOTHI.

[lo utoram 3amUThl HAy4YHBIA PYKOBOJUTENb OIPEACNISICT, MOXKET JIU ObITh
3aluTa 3a4TeHa, WK TpeOyeTcss MOBTOPHAS 3alllUTa.

[To uToram nepBoHa4YaJbHON WM (B Clly4ae €€ HeyJauyH) MOBTOPHOW 3aIUThI
KypcOBOW pabOThl HAY4YHBI pPYKOBOJIUTENIb CTaBUT OTMETKY O 3alllUT€ KYpCOBOM
paboThI B 3a4€THON KHUXKKE CTYJIEHTA, B BEIOMOCTH M Ha TUTYJILHOM JIUCTE PAOOTHI.

Ilocse 3aMTHI peleH3Us1 M KYypcoBasi padoTa MOAJIEeKUT CKAHUPOBAHUIO
CaMHMM  CTYJAeHTOM W 3aJuBKe B JJIEKTPOHHYK) HH(OPMALMOHHO-
oOpa3zoBaresbHyl0 cpexy (Duektponnoe mnoprtdoauo) UYedokcapckoro
uHCTUTYTa (puimana) MockoBCKOro MOJIMTEXHUYECKOI0 YHHBEPCHUTETA

no axapecy http://students.polytech21.ru/login.php, mocme vero paborta B
MMCbMEHHOU (pOpME NepearoTcsl CTYIEHTOM JEIONPOU3BOAUTEIIO Il XPAHEHHS B
apxuse Punmana.

NEPEYEHb OCHOBHOM U JONMOJHUTEJIbHOW YUEBHOM
JUTEPATYPHI, HEOEXOIUMOM JJIs1 BBINOJHEHUSI KYPCOBOM
PABOTbI

OcHoOBHas IUTEpaTypa:
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Ilpunoscenue 1

Obpasey 3asas61eHus cmyoeHma Ha Kypcogyro pabomy

3aBeayrouemy Kadeapoit TPaHCIIOPTHO-
SHEPreTUYECKUX CUCTEM YebOokcapckoro
WHCTUTYTA (bunuana) MocKOBCKOTO
MOJIMTEXHUYECKOTO YHUBEPCUTETA
CTYyAEHTA
TPYIIIbI
TelL.
3as1BJICHUE.
[Iporry 3akpenuTh 3a MHOM TeMY KypcOBOM pabOThI
«
»
10 JUCLIUIIIINHE
« ».
Y HA3HAYNUTH PYKOBOJMUTEIEM
CryneHT / /
(moxnuce) (®UO crynenTa) (mata)
PykoBoauTeb / /
(moxnuce) (®UO ctynenTa) (mata)
3aBenyromiuii Kadeapoit / /

(moxmnuce)

(®UO 3aB. kapenpoit) (nata)



Ipunooicenue 2
Obpaszey mumyibHo2o IUCMA Kypcosotl pabombl

MHUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUSI POCCUICKOM ®EJAEPALIAA
OEJEPAJIIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXKJIEHUE
BBICIHIEI'O OBPA30BAHUS «MOCKOBCKHUI NOJJMTEXHUYECKUIA YHUBEPCUTET»
YEBOKCAPCKHI MHCTUTYT (PUJIMAJT) MOCKOBCKOI'O MOJUTEXHUYECKOIO YHUBEPCUTETA

Kadeapa TpaHCIOpTHO-2HEPreTHYECKHE CHCTEMbI

KYPCOBAS PABOTA

o aucuuminie « TexHosornueckue nNpoueccol nepepadoTkn HepTH U raza

HaumMenoBanue TeMbI

Per.nHomep Beimonnun:
CTYJIEHT ____ Kypca, TpyIIIbl
dhopmMbI 00yUEHHUS
10 HAIPaBJICHUIO TOATOTOBKHU
21.03.01 Hedrerazosoe nemno

O.N1.0.

Hay4Hb1i1 pykOBOOUTEND:
JlonymeHa k 3amure

« » 20_r’ Y4. CTCNIE€Hb, JOJXKHOCTDH
—— ®.1.0.
3amuTa KypcoBOil pabOoTHhI:
Ornenka
JlaTa « » 20 r.

Iloanuce HAy4YHOTO PYKOBOIUTENS

Yebokcaper 20 T.



Tpunootcenue 3
Obpas3ey om3vi8a HayUHO20 PYKOBOOUMEIIA
PELLEH3USA PYKOBOJAUTEJIA
Ha KypPCOBYIO padoTy
Crynent
Kadenpa TpancnopTHO-3HEPreTHUECKUE CUCTEM
Hamnpagpnenue noAroToBku (CHEUagIbHOCTh) U TPOGUIIb (Crieraniu3aIiys)

HaumMmenoBaHue TeMBI;

PykoBonurens:

y4. CTeNEHb, JOILKHOCTH, ©.1.0O.

1. AKTyanbHOCTh TEMbI KypCOBOM pabOThI

2. CooTBETCTBHE IMMOJIYUYCHHBIX PC3YJIbTATOB 3aj4BJICHHBIM LCJISAM U 3a/ladaM

3. XapakTepHCTHKa HMCIOJIb30BaHUS B pabOTE HCCIENOBATEIBCKOIO MHCTPYMEHTapUs
(ananu3a, CUHTE3a, CTATUCTUKO-MAaTEMATUYECKOW METOJOJIOTUH, IMAKETOB MPUKIATHBIX
porpamm H T.I1.)

4. CreneHb CaMOCTOATENBHOCTH Tpu  paboTe Haa  KypcoBoil  paboroi
(caMOCTOSITEILHOCTh  M3JIOKCHUST HM  0000IeHHUs Marepualia, CaMOCTOSTEIbHAas
HHTEpIIpETalMs MOJYIYCHHBIX pe3yJIbTaTOB, 000CHOBAHHOCTH BHIBOIOB)

5. Onenka opopMiIeHUS MPOEKTA B COOTBETCTBUU C TPEOOBAHUIMU, COACPIKAITUMUCS B
Meroanuecknx yKa3aHUSX IO BBITIOJHEHUIO KypCOBOM paboThl, pa3pabOTaHHBIX U
YTBEPKJICHHBIX Kadeapon

6.3aMeuaHus 1O MOJTOTOBKE U BBHITTOJIHEHHIO KYpPCOBOW PabOTHI

7. KypcoBas paboTa COOTBETCTBYET MPEABSABISIEMBIM TPEOOBAaHUAM U MOXKET OBITh
PEKOMEHI0OBaHa K 3alllUTe

8. Onenka

« » 202 . /

(ToATMCH PYKOBOIUTES) pactmudpoBKa MOAINCH
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JIUCT JONOJIHEHUI U U3MEHEHUN
paboueit mporpaMMbl AUCITUATIIIAHBI

PabGouast mporpamma JUCHUIUIMHBI paccMOTpeHa, oOcyxkaeHa u ojoOpeHa Jyis
ucnosinenus B 202 -202  ydeOHOM rojy Ha 3acefaHuu Kadeapbl, IPOoToko No
OT«  » 202 r.

Baecennl JOITIOJIHCHUS U1 U3MCHCHUSA

PabGouast mporpamma JUCHUIUIMHBI paccMOTpeHa, oOcCyxkjaeHa U ojoOpeHa Jyis
ucnionHenus B 202 -202  ydyeOHOM rojay Ha 3acefaHuu Kadeapbl, IPOTOKo No
OT«  » 202 .

BHecenbl JOITIOJIHCHU M U3MCHCHUA

Pabouass mporpamma JUCHUIUIMHBI paccMOTpeHa, oOcyxkaeHa W ojoOpeHa Jyis
ucnonHenus B 202 -202  ydyeOHOM rojay Ha 3aceqaHuu kadeapbl, IPoTokoa No
OT«  » 202 T

BHecennl JOITOJIHCHUA M1 U3MCHCHU A

PabGouast mporpamma JUCHUIUIMHBI paccMOTpeHa, oOCyxkaeHa U ojoOpeHa Jyis
ucnonHenus B 202 -202  ydyeOHOM rojay Ha 3aceqaHuu Kadeapbl, IPoToKoa No
OT«  » 202 r.

Bnecennt JOITIOJIHCHUS 1 U3MCHCHUA
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