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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmyprud U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTauTypruu i XUMUYECKHX TEXHOJIOTUI

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roly Ha 3aceqaHuu Kadeapsl MeTamTyprud ¥ XUMHYECKUX TEXHOJIOTHMA

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

- opMupoBaHue y CTyZACHTOB 0a30BBIX 3HAHHH 11O THAPOJIMHAMHUKE U TEIJIO0OMEHY B
Ipoleccax v anmnaparax XuMUYeCKOH TeXHOJIOTUHU Ui 00ecTiedeH s TOHUMAaHUsI CYIIIHOCTH
SIBJICHUH, HAOIIOAAIOIIUXCS B MpoIleccax U 000PYI0BaHUH, TP PEIICHUN CTaHJaPTHBIX
3a/1a4 U mpoosieM B Xojie MpoeCCHOHATbHON AESITETbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucnunnuna [poneccs! u anmnaparbl XUMUYECKOM TEXHOJIOTHH BXOAUT B
00s3aTeIbHYI0 YaCTh Y4eOHOT0 T1aHa 00pa30BaTeNbHOM MPOrpaMMBl.

s u3ydeHus TMCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS ),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ PAKTUK:

OO0mias 1 HeOpraHu4ecKas XuMust

Maremarunka

dusnyeckas XuMus

OO61mas xuMHYecKas TEXHOIOT U

AHanuTthueckas XuMHs U (GU3UKO-XUMUYECKHE METO/IbI aHATTN3a

Oprannueckasi XUMHS

TexHuyeckas TepMOJAMHAMUKA U TEINIOTEXHUKA

®dusuka

HagepraTenbHas reoMeTpHs B KOMITBIOTepHAs rpaduka

3uanus (yMEHUs, BJIa/ICHUs ), TOTYYCHHbIE IPU U3yYEHUU JaHHOM TUCIUTUINHBI
OyayT HEOOXOAMMBI AJI U3YUYCHUS JUCIUILTAH/TIPAKTHK:

MaccooOMeHHbIE TPOIIECCHl XUMUYECKOM TeXHOJIOTHH

[IpoekTHas neATeIbHOCTD

[ToaroToBka K ciade u ciaada rocyJapcTBEHHOTO K3aMeHa

XUMUYECKUE PEaKTOPbI

N3Bneuenne u nepepaboTka XUMUUECKHUX MPOTYKTOB KOKCOBAHUS

KokcoBanue yrien

XuMH4YecKasi TEXHOJIOTHSI TOIJIMBA U YTIIEPOAHBIX MaT€pUaoB

Xumu4deckasi TEXHOJIOTUS HEPTH M BBICOKOMOJICKYJISIPHBIX COSTUHEHUN

[ToaroroBka K mpoieaype 3alIUThl U 3aIIKUTa BBITYCKHON KBaTU(UKAIMOHHON
paboThI

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILNIMHBI (MOLYJIS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHs

B pe3ynbrate ocBoeHUs TUCHUILIMHBI (Moyisi) «IIpolieccs U anmapaThl
XUMHUYECKON TEXHOJIOIHN» 00yUaloMNiCs JOJKEeH 001a1aTh CIeAYIOIUMU
KOMIIETEHIMSIMMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

OIIK-4 CnocobeH obecrieunBaTh MPOBEICHHE TEXHOIOTHUECKOTO MPOoIecca, UCIIOIb30BaTh
TEXHUYECKHE CPE/ICTBA JIJIsl KOHTPOJIS TapaMeTPOB TEXHOJIOTHUECKOTO MpoIecca, CBOMCTB
CBIPbS U TOTOBOM MPOAYKIIUH, OCYILIECTBIIATH M3MEHEHUE NTapaMETPOB TEXHOIOTUYECKOTO
nporiecca Npu U3MEHEHUH CBOMCTB ChIPbsI

OIIK-4.1 Omnpenensier TEXHUYECKHUE CPEICTBA HA MIPOM3BOJICTBE [T 00ecreueHHs
TEXHOJIOTHYECKUX ITPOIECCOB
OIIK-4.2 OrneHuBaeT U KOHTPOJIUPYET MapameTpsl U 3)(HEeKTHBHOCTD

TCXHOJIOTHUYCCKUX IMPOUCCCOB, CBOMCTBA ChIpbi U TOTOBOH MNpoOAYKIIUU B
00JIaCTH XUMUYECKON TEXHOJIOTHU

OIIK-4.3 ITporo3upyer u peryaupyer HU3MEHEHHE 1apaMeTPOB TEXHOJIOTUYECKUX
IIPOLIECCOB B 3aBUCUMOCTHU OT CBOMCTB ChIPbsI




4. CTpykTypa, 00b€M U cofepkaHue JUCUUILIMHBI (MOTYJIS)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX €AMHUI] 252 aKkaj. 4acoB, B TOM

HHUCJIIC:

— KoHTakTHas padora — 130,4 akas. yacos:
— aynutopHas — 126 akaj. 4yacos;
— BHeayauTopHas — 4,4 akaJ. 4acos;

— camocTosTenbHas pabora — 121,6 akaj. 4yacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

@dopma aTTecTaluy - 3a4eT, 3a4ET C OLEHKOU, KypCOBOU MPOEKT

AynuropHas g
KOHTaKTHas padora E z ®dopma Tekyero
o =
g B aKaJl. yacax 5 Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaz. yacax) == n . p Kon
g & © | camocrosTenpHON |  yCcIIeBaeMOCTH H
JTUCLUTUTAHBI 3 g o . | xommerenyu
O g g paboThI TIPOMEKYTOYHOM
Texk. mal. | mpakT. 'S aTTeCTaluu
3aH. 3aH. | O &
1. Pazpmen 1
VYerHbIi onpoc —
1.1 Beeneune. OcHOBBI CaMocTOITEILHOE Oecena 1o OIK-4.1
TEOpHH IIepeHoca U3y4yeHHe JIEKIIMOHHOM )
DI fiep 3| 2 4 R ! Y OTIK-4.2,
KOJIMIECTBA JIBHKSHHS, y4eOHOI Marepuany u OIK-4.3
TEIJIOTHI, MACChI JIATEpaTyphl JUTEPATYPHBIM '
HUCTOYHHUKaAM
Wroro no pazneny 2 4
2. Pazgen 2
CamocTosiTensHOe
HU3y4YeHUe
2.1 I'mppoavHamMuka u y4eOHO
TUAPOINHAMHUYCCKHE JIMTEPATYPBHI, o
Aipo paTyphl, VYeTHblii onpoc,
nporiecchl. OCHOBHBIE odopmiteHue craa OIIK-4.1,
YPaBHCHUS JIBUKCHUS 3 4 9 14 JlaGoparopHoit OIIK-4.2,
o 71a00paTOPHBIX
JKMJIKOCTEH, pabotsr Ne 1, No2; OIIK-4.3
pabor Ne 1, 2
ruapoaAnHaMHuYICCKas IIOAroTOBKa K
CTPYKTYypa IMOTOKOB 3aumre
nabopaTopHOH
paboter Ne 1, Ne2
Wroro no paszneny 4 9 14
3. Pazgen 3
CamocTosiTensHoe
HU3y4yeHue
eOHo .
3.1 Teopus ¢pusnueckoro u i VYerHblii onpoc,
MaTEeMaTHUYECKOTO JIHTEPATYPEL, caada OIK-4.1,
MOJIEITMPOBAHHUS TPOLIECCOB 3 4 9 14 odopmeHue nabopaTopHBIX OIK-4.2,
ACIHpoBa port JlaGoparopHoit patop OIIK-4.3
XUMHUYECKON TEXHOJIOTHHI pabot Ne 3, 4
paboTsr Ne 3, Ned;
IIOArOTOBKA K
3almre




nabopaTopHO
paboter Ne 3, Ne4

HWroro no pazaeny 4 9 14
4. Paznen 4
CamocTosTenbHOe
H3y4YCHUE
4.1 IlepemeieHue y4eOHOi
sunkocreil. Hacocsr: JINTEPATYPBHI; o
MOPILHEBBIC U odopmiteHue ch;:n;qo;poc, OIlK-4.1,
LEHTPOOCKHBIE. 4 9 14 JlabopatopHoii n . OIlK-4.2,
. 1abopaToOpHOI
KoucTpykiuu HacocoB paboter Ne 5; OIlK-4.3
. pabotsl Ne 5
00BEMHBIX, OCEBBIX U MOATOTOBKA K
CTPYHHBIX 3aIIuTe
nabopaTopHOH
pabotsr Ne 5
Wroro no pazneny 4 9 14
5. Pasgen 5
CamocrosTensHoe
n3ydeHue
y4eOHO
JTUTEPaTypHI, .
N Bl I o
cucreMm, e éuMeIfIHiaHHC B 4 9 ! JlaGopatoproii nabo I;.TO HOM OIK-4.2,
- 11ep pabotsi Ne 6; paTop OITK-4.3
KHUJKHX cpeaax paboTs! Ne 6
MOATOTOBKA K
3aIIuTe
nabopaTopHOH
pabotsr Ne 6
Wroro no pazneny 4 9 7
Hroro 3a cemectp 18 36 53 3a4éT
6. Paznen 6
6.1 TeroBEIe poOTIECCH U
anmaparbl: OCHOBBI TEOPHHU Camoctostensiioe
Hepeadn .Ten oOThI U3y4YCHHE VYeTHslii onpoc, OIIK-4.1,
pe . ’ 28 30 27,2 yueOHOM KOHTPOJIb OIIK-4.2,
MPOMBIIIIICHHBIE CITOCOOBI )
JIUTEPATYPHI; BemonHerns KI1 OIlK-4.3
MOJIBOJIA U OTBO/IA TETLIOTHI
o emonHerne KI1
B XMMUYECKO# amnmapaTrype
Wroro no pazneny 28 30 27,2
7. Paznen 7
CamocrosTensHoe VerHbIi onboc
7.1 MexaHuuyeckue H3YHCHHC KOHT onpb ’ OIIK-4.1,
: 8 6 5,7 yueGHoit p OIIK-4.2,
MPOLIECCHI BemonHeHus KII,
JIUTEPATYPHI; sammra KII OIIK-4.3
emonHerne KI1 &
HWroro no pazaeny 8 6 41,4
Hrtoro 3a cemecTp 36 36 32,9 KI1,320
3a4eT, 3a4eT ¢
Hroro no aucuuruinie 54 36 36 121,6 OLICHKOM, KypCOBOM

HPOEKT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1) TpanumonHble 00pa3oBaTEIbHBIE TEXHOJIOTUN OPUEHTUPYIOTCS Ha OpraHU3aLUI0
00pa3oBaTeNBFHOrO MPOIIECCa, MPEINOIaraolylo IpsMY0 TPAHCISIUIO 3HAHUH OT
MperoiaBaTensi K CTyIeHTY (IPEUMYIIECTBEHHO Ha OCHOBE OOBSCHUTEIHHO-
WUTIOCTPATHUBHBIX METOAOB 00y4eHus1). YueOHast AesITeIbHOCTh CTYJIeHTa HOCUT B TaKUX
YCIIOBUSIX, KaK MPaBUJIO, PENIPOTYKTUBHBINA xapakTep. @opMbl yUeOHbIX 3aHATHUMN:

- UndopmannonHas JeKuus — nocie10BaTeIbHOe U3JI0KEHHE MaTepHraa B
JTUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpenoiaBaTelis).

- Ha nmpakTrueckom 3aHATHH ceMUHAp — Oece1a mpernoiaBaTess U CTYACHTOB,
o0CyXJIeHUEe 3apaHee MOArOTOBICHHBIX COOOIIEHHUH 10 KaXK0MY BOTIPOCY IIJIaHA 3aHATHS C
€IMHBIM JIJISl BCEX [IEPEUHEM PEKOMEHIYEMOM 00513aTeNbHON U TOMOIHUTEIbHON
JIUTEPATYPHI.

- [IpakTrueckoe 3aHATHE, IOCBSILIEHHOE OCBOCHNIO KOHKPETHBIX YMEHUN U HaBBIKOB
10 TIPEATI0KEHHOMY JITOPUTMY.

- JlaboparopHas paboTa — opranuzaius yaueOHoi paboThI ¢ pealbHbIMU
MaTepUuaIbHbIMU U UH(GOPMAITMOHHBIMU 00bEKTaMHU, IKCIIEPUMEHTaIbHas paboTa ¢
aHAJIOTOBBIMH MOJIETISIMU PEaJIbHBIX OOBHEKTOB.

2) nTepakTUBHBIE TEXHOJIOTUU — OpraHu3alus 00pa3oBaTenbpHOro Mpoliecca,
KOTOpasi MperoiaraeT akTHBHOE U HEJIMHEWHOE B3aMMOJIEHCTBUE BCEX YUACTHUKOB,
JOCTUKEHHE Ha ATON OCHOBE JINYHOCTHO 3HAUYMMOTO JIJIsl HUX 00pa30BaTebHOTO pe3ylbTaTa.
Hapsiny co cnenmann3npoBaHHBIMU TEXHOJIOTUSMH TAKOTO pOJa IPUHIIUI HHTEPAKTUBHOCTH
MIPOCJIEKMUBACTCS B OOIBIIMHCTBE COBPEMEHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.
HNHTepakTUBHOCTH MOJIpa3yMeBaeT CyObeKT-CyOhEKTHBIE OTHOILICHHSI B X0J1€
00pa30BaTeNpHOrO MpoIlecca U, Kak CIeCTBUE, JOPMUPOBAHUE CaMOPa3BUBAIOIIEHCS
nH(OPMaLIMOHHO-pecypCcHOM cpeabl. DopMbl yUEOHBIX 3aHITHIA:

- CemuHap-aucKyccus (Ha MPaKTUYECKUX 3aHATUAX U 1a00paTOpHBIX paboTax) —
KOJUJIEKTUBHOE O0CYXKACHHE KaKOTr0-TMO0 CIOPHOTO BOIPOCA, MPOOIEMbl, BBISIBICHUE
MHEHMH B Tpynie (MeXIpyNninoBoi AUAjor, AMCKYCCHS KaK CIIOp-AHaor).

3) NudopmanmoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH —
opraHu3zanys 06pa3zoBaTeIbHOTO MPOLEcca, OCHOBAHHAS Ha TPUMEHEHUN
CMELUAIN3UPOBAHHBIX MPOIPAMMHBIX CPEJ] U TEXHUYECKUX CPEICTB paboThI ¢
uHpopmanueit. Dopmbl yueOHBIX 3aHATHI:

- Jlexuus-Bu3yanusanysi — U3J10KEHUE COAEPKAHUSI CONIPOBOXKIAETCS IPE3EHTALMEN
(emMoHcTpanuei yueOHbIX MaTepHasoB, IPEACTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX
cucTeMax, B T.4. WIIIOCTPATUBHBIX, IpaUUecKux, ayIuo- 1 BUEOMATEPHAIIOB).

- [IpakTryeckoe 3aHsATHE B OPME MIPE3CHTALIMH — IIPE/ICTaBIEHUE PE3YyIbTATOB
IIPOEKTHOM WJIM UCCIIE0BATEIBCKOM IEATENBHOCTH C UCIIOJIb30BAHNEM
CIELMAIM3UPOBAHHBIX IPOTPAMMHBIX CPELI.

4) TexHOJOTMH IPOEKTHOI0 00YUYEHHUsI — OpraHu3alus 00pa3oBaTeIbHOro Mpolecca B
COOTBETCTBHUH C AJITOPUTMOM MO3TAIMHOTO peIIeHHs! TPOOIEMHOMN 3a/1a4K WM BBITOJTHEHUS
yuebHoro 3ananus. [IpoexT npenmnonaraetT COBMECTHYIO yueOHO-TI03HABATENbHYIO
JeSITeIbHOCTD IPYIIIBI CTYACHTOB, HAIIPABJICHHYIO Ha BEIPAOOTKY KOHIIETILIMH, YCTaHOBIICHHE
1eselt u 3a1a4d, GOopMyIHPOBKY 0XKHJIAEMBIX PE3YyJIbTAaTOB, ONPEIeNeHNE IPHHIIUIIOB U
METOJMK peIIeHUs TOCTABICHHbIX 33/a4, IUTAaHWPOBaHHUE X0/1a pabOoThl, MOUCK JOCTYIHBIX U
ONTUMAJIBHBIX PECYPCOB, MOITAIHYIO PEATN3ALUIO TUIaHa paboThI, TPE3EHTAIUIO
pe3yIbTaTOB pabOTHI, UX OCMBICIICHUE U pedIIeKCHIo.

BrimonHeHne ctyieHTaMu KypcoBOro MPOeKTa OPUEHTHPOBAHO Ha pEIIeHHe
MIPOM3BOJICTBEHHBIX 33Ja4 C UCIIOJIb30BAaHUEM MPOOJIEMHBIX TEXHOJIOTHUYECKHUX OIepaluii, Ha
OTBICKaHUE TPAHUI] IPUMEHUMOCTH MOJYyYEHHBIX PE3yJIbTaTOB, HA MOMCK BapUAHTOB JYUIINX
penieHui.



6 YueOHO-MeTOqMYECKOE 0OOecTedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

[TpencraBieHo B npuioxeHuu 1.

7 OneHo4YHbIe CpeACTBA 1JIsl IPOBeAeHHUS IPOMEKYTOYHOM aTTecTaluu
[TpencraBieHbl B IPUIOKEHUU 2.

8 YuedHO-MeTOAHNYECKOE U HH(POPMAIIHOHHOE 00ecTieYyeHne TUCIUIIHHbI

a) OcHoBHas JIMTepaTypa:

1. IIpoueccsl U annmapatbl XUMUYECKOW TEXHOJIOTHHM B TEXHUKE 3aIlUThl OKPYKaroIe
cpenbl: YuebHoe mocodue / K.P. Tapannesa, K.B. Tapannes. - Mocksa : HUL] UH®PA-M, 2022.
- 412 c.: 60x90 1/16. - (Bsiciiee obpazoBanue: bakanaspuart). () ISBN 978-5-16-009258-4 -
Tekcr : anextponnsiii. - URL: https://znanium.ru/catalog/document?id=399271 .

2. OU3NKO-XUMHYECKHUE OCHOBBI IPOIIECCOB TEIJIoMaccooOMeHa: YdeOHoe mocobue /
ApxunoB B.A. - Tomck: U3a-Bo Tomckoro monurex. yauBepcutera, 2015. — 199 c.: ISBN
978-5-4387-0539-0 - Tekcr : 3JICKTPOHHBIMN. - URL:
https://znanium.ru/catalog/document?id=218760 .

0) lonoJIHUTeILHAS JIUTEpPaTypa:

1. Illyéuna M. B. Pacuér oOopymoBaHMs ydyacTKa IIOJOTPEBa HCXOIHOW CMeECH
pPEeKTU(PUKALIMOHHON YCTaHOBKU : ydeOHoe mocobue [ans By3oB] / M. B. Hly6una, E. C.
MaxoTknHa ; MarHuToropckuii roc. Texuudeckuii yH-T uMm. I'. M. HocoBa. - Marautoropck :
MI'TY um. I U. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ tutyn. skpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2837 . - ISBN 978-5-9967-1642-5. -
TeKcT : 3eKTPOHHBIN.

2. KoHCcTpynpoBaHue W pacueT 3JIEMEHTOB XHMHUYECKOro 00OpYyIOBaHHUS:y4eOHUK /
W.N.ITonukapos, C.W. INonukapoB. - MockBa : Anbdpa-M, 2019. - 382 c.: wn.;60x90 1/16.
(meperuter) ISBN 978-5-98281-174-5 - Tekct : AIEKTPOHHBIN. -
URL:https://znanium.ru/catalog/document?id=415802.

3. Henmuelinbie HecTanmmoHapHbIe 3G (EKTH B IPOIeccax MacconepeHoca: MoHorpadus /
I'epmanos B.1O., 'apmamos C.U. - PoctoB-na-Jlony: M3narenscteo FODOY, 2014. - 114 c. ISBN
978-5-9275-1232-4 - Texcr : AJIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/document?id=169687 .

B) MeToanyeckne yKa3zaHusl:
1. TunpoguHamuka M Teruionepenava: npakTukyM / A.B.I'opoxoB. Marauroropck:
N3n-Bo Marautoropck. roc. Texs. yu-ta um. [.J11.Hocosa, 2017. 59 c.

r) IIporpammuoe obecieuenue u MHTEpHET-pecypchI:

IIporpammHuoe o0ecnieueHune

Haunmenosanue .
o Neo norosopa CpoK AeiCcTBUS TUIEH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 6eccpouHo
Professional
7Zip cB0OOHO pactpocTpansemoe [10 6eccpouHO
FAR Manager cB0OOHO pactpocTpansemoe [10 6eccpouHO

IIpogeccnonanbHbie 02361 JAHHBIX U MHPOPMAILMOHHbIE CIIPABOYHbIE CHCTEMBbI

Ha3zBanue kypca Cchlika
DjekTpoHHas 0a3a mepuoIuUecKux u3nanuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/



https://znanium.ru/catalog/document?id=399271
https://znanium.ru/catalog/document?id=218760
https://host.megaprolib.net/MP0109/Download/MObject/2837
https://znanium.ru/catalog/document?id=415802
https://znanium.ru/catalog/document?id=169687
https://znanium.ru/catalog/document?id=354451
https://dlib.eastview.com/

Hamuonanbuasa
MH(POPMALMOHHO-aHAIUTHYECKAs
cuctreMa — Poccuiickuil MHIEKC Hay4yHOro

URL:
https://elibrary.ru/project risc.asp

denepanbHOE TOCYIAPCTBEHHOE OI0HKETHOE
yupexaenue «DenepanbHblii HHCTUTYT URL: http://www1.fips.ru/
POMBIIUICHHOH COOCTBEHHOCTHY

Poccuiickass T'ocymapctBeHHass OuOnmMoTeKa.

https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

DnekTpoHHBIE pecypchl onbmuoTeku MI'TY um.

U https://host.megaprolib.net/MP0109/Web

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHBI (MOLYJIs1)

MarepuanbHO-TEXHHUUECKOE 00eCIIeYeHnEe AUCIUIINHBI BKIIOYALT:

Y4eOHble ayAUTOPUH [T IPOBEACHUS 3aHATUHN JIGKIMOHHOTO TUNa. OCHAIIeHHE:
MynbpTUMEANIHBIE CPEACTBA XPAHEHNUs, IEPelaud U MPeICTaBICHUS HH()OPMAIIHH.

Y4eOHble ayAUTOPUH [T IPOBEACHUS JTAOOPATOPHBIX pabOT: XUMHYECKHE
nabopatopun. OcHamienne: XUMAYeCKHe PeakTUBbI, XUMHUUYecKas rmocyaa, JlaboparopHoe
obopynoBanue, Tabnuna «[leproanyeckast cucTeMa XUMUYECKHUX JI€MEHTOBY, [makater mmo
TeMaM pabouell IporpamMMmBbl.

VY4eOHble ayAUTOPUH [T IPOBEACHUS MPAKTHUECKUX 3aHATHHA, TPYNTIOBBIX U
MHUBUAYAJIbHBIX KOHCYJbTAUI, TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalliu.
Ocnaiuenue: Jlocka, MyJIbTUMEAUUHBIN IPOEKTOP, SIKPaH.

VY4eOHble ayAUTOPUH IS BBIITOJIHEHHS KYPCOBOT'O IPOSKTHPOBAHUS, IIOMEIICHHS JJISI
CaMOCTOATENbHOI paboTel oOy4datomuxcsa. OcHamenue: [lepcoHanbHbIe KOMIIBIOTEPHI €
nakerom MS Office, BbixooM B IHTEpHET U € IOCTYIIOM B 3JICKTPOHHYIO HH(POPMAIHOHHO-
00pa30BaTEeNbHYIO CPEy YHUBEPCUTETA.

[Tomerienue Uit XpaHeHHUs U TPOPUIAKTHUECKOro 00CTy>KUBaHUS y4eOHOTO
obopynoBanus. OcHamenue: Lkadsr 111 XxpaHeHUs yueOHO-METOIMYECKON JOKYMEHTalUH,
y4eOHOro 0060pyioBaHMs U y4eOHO-HArJISIHBIX TOCOOM, THCTpYMEHTSHI sl peMOHTa
71a00paTOPHOTO 000PYTOBAHMSL.


https://elibrary.ru/project_risc.asp
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

IIpunoxenne 1

YueOHO-MeTOAUYECKOE O0ecTIeueHre CAMOCTOSTEIbHOM PadoThl 00y4ar0UXCs

[To mucummmae «lIpoueccsl M ammaparbl XMMHUYECKOM TEXHOJIOTUWY» MPEAYyCMOTpPEHA
ayIUTOpHAs U BHEAYAUTOPHAsl CAMOCTOSATEIbHAsI paboTa 00y4YaroXcs.

AynutopHas W BHEayJUTOpHAas CaMOCTOsTENbHas paboTa CTYACHTOB MpEIroaaraet
MOJMOTOBKY K YCTHBIM OIIpocaM — OecesiaM 1o JIMTEPaTypHbIM UCTOYHUKAM U WHIUBUAYATbHBIM
3a/IaHUsM TI0 PA3IMYHBIM pacuéTaM Ha MPAKTUYECKUX 3aHATHUAX U J1a00paTOpHBIX paboTax, a
TaK>Xe BBIIIOJIHEHUE KYPCOBOI'O MPOEKTUPOBAHUS.

Ilpumepnslii_ nepeuens 60npocos 0JiA_yCHIHbIX ONPOCO8 — Heced no_memam _(3auema u
3auema c OUeHKoI)

- OcHOBbI meopuu neperoca KOauuecmaa 0BUNCeHUs, Meniomol, MACCh.

- Tuopoounamuka u eudpoounamuuecxkue npoyeccol. OCHOBHbIE VYPABHEHUS OBUICEHUSL
JHcUOKOCmell, 2UOPOOUHAMULECKAST CIMPYKMYPA NOMOKO8.

- Teopus @uszuueckoeo u mamemamuyecko20 MOOeIUPOBAHUS. NPOYECCO8 XUMUUECKOU
MEexXHON02UU.

- Illepemewenue owcuokocmeti. Hacocvl: nopwnesvie u yenmpobesxcnvie. Koncmpyxyuu
HACOCO8 0OBEMHDIX, OCEBLIX U CIMPYIHDIX.

- Pazoenenue socuokux u eazo8vix HeOOHOPOOHBIX CUCEM, NepeMeusanue 8 HCUOKUX CPeoax
(KOHCMPYKYuy OMCmMoUHUK08, uibmpos, yeHmpugye).

- Tennosvle npoyeccvl u annapamvl: OCHO8bL MeoOpulU nepeoad Mmenioml, NPOMbIULIEHHbLE
cnocobvl noogoda u omeodda Menjiomsl 8 XUMUYUECKOU annapamype (KOHCMpPYKyuu
Meni000MeHHUKO8, CYUUTIOK).

- Mexanuueckue npoyeccawi.

Bonpocwl 0na 3auema u 3auema ¢ ouenkou
. Knmaccudukaniys 0CHOBHBIX MTPOLIECCOB U aNMapaToB XMMUUYECKON TEXHOJIOTUU
. AHanM3 M pacyeT XMMHUYECKOH anmapaTypsl B XMMHYECKON TEXHOJIOTUN
. Ob111e MosoKeHMs 0 COCTaBJICHUN MaTepHUaIbHBIX U TEIIOBBIX OalaHCOB
. OcHOBBI TeXHUYECKOH ruapaBiauku. [Ipeamer u 3a1aun TeXHUUECKON THIPABINKU
. OCHOBHBIE CBOMCTBA KaleJIbHbIX KUIKOCTEN
. BHyTpeHH1e CHIIBI )KUJKOCTH (MOJIEKYJISIPHBIE CUJIbI)
. BsaskocTb
. OcHOBHOE ypaBHEHHUE TUIPOCTATUKHU. Y paBHEHUE IOBEPXHOCTH YPOBHS
. 'mapocraTrueckoe 1aBjaeHNE B TOUKE TMOKOSIIEHCS KUIKOCTH U (hopMa MOBEPXHOCTH YPOBHS
. Cua THIPOCTAaTUYECKOT O 1aBJIEHHUS HA CTEHKY coCya
. OCHOBBI TMIpOUHAMUKHI
. OcHOBHBIE ypaBHEHUS THUIPOIMHAMUKHI
. OCHOBHBIE KPUTEPHUU THIPOJANHAMHUYECKOTO OO0
. YpaBHenust Dilniepa Uil IBUKYILEHCS )KUKOCTH
. YpaBHeHue beprymim
. [lorepu Hanopa npu IBM>KEHUH PEATBHOM )KUIKOCTH B IPSIMOJIMHENHOM KaHAJIe
. PexumBbl ABM>KEHUS peaIbHOM KUIAKOCTH U IOTEPH HAIlopa
. MecTHbIE CONTPOTUBIIEHUS IOTOKAaM | pacdeT TPyOOIPOBOIOB JUIsl TPAHCIIOPTA KUAKOCTEN
. Pacuer razonpoBooB
. Ucreuenne xKUAKOCTH Yepe3 OTBEPCTHUS, ITYLEPhI U BOJIOCIHMBEI
. Ilepememenue xunkocren. Hacocsl
. IlopurHeBbie HACOCHI
. LlenTpoOeKHbIE HACOCHI
. PazienieHrie HEOMTHOPOIHBIX CUCTEM
. XapaKTepUCTHUKA JUCIIEPCHBIX CUCTEM
. 'paBUTaIInOHHOE OCaXAEHNE
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33. PacyeT npou3BOAUTEILHOCTH OTCTOMHUKOB

34. AnnapaTypa OTCTauBaHHUSI KOKCOXMMHYECKOTO MPOU3BOACTBA

35. ®unbTpoBaHHe

36. LlenTpoOexHOE OCAXKICHUE U IIEHTPOOEKHOE (PHIHTPOBAHUE

37. IlonaTue «Temao00MeH», ero 1eNd U npeaMeTsl n3ydenus. CTanroHapHbIN 1
HECTAllMOHAPHBIN MPOIIeCcChl epeHoca Tera.

38. CiocoObl mepeHoca Teria: TerIoNPOBOJHOCTh, KOHBEKITUS, TEIUIOBOE U3ydeHue. [loHsaTus
«TETJI00TAa4yay U «Teruionepenradyar.

39. OCHOBHBIE XapaKTEPUCTUKH TEINIOOOMEHA: TeMIepaTypa, TeMI0Ta, INIOTHOCTH MEIIOBOTO
MOTOKA, TETMJIOEMKOCTb.

40. ITonsiTHE «TeMIepaTypHOE MOJIE» U «TEeMIIEPATYPHBINA IPaJUEHT.

41. OcHOBHOE ypaBHEHHE TeIUIONepesaun (A1 CTAallHOHAPHOTO U HECTAIIMOHAPHOTO MPOLIECCOB).
KoaddummenT remnonepenayn.

42. Beipaxenue 3akoHa Oypbe AJis TEIIOBOT0 MOTOKA, EPEAaBAEMOr0 TEIIONPOBOIHOCTbIO.
Koadduuuent rermonposoanoctu. [Ipumeps! TEMIOMPOBOIHOCTH Pa3IHYHBIX BELIIECTB.

43. uddepenunanbHoe ypaBHEHUE TEILIONPOBOAHOCTH Dyphe.

44. TuddepenHnuanbHOe ypaBHEHUE TEILIONMPOBOIHOCTH Dyphe IS CTAlMOHAPHOTO TpoIiecca.
Koadduiment remmnepatypornpoBOIHOCTH.

45. YpaBHEHHE TEIUIONPOBOIHOCTH IJIOCKON CTEHKHU. TepMuueckoe COpOTUBICHUE TITOCKON
CTCHKH.

46. YpaBHEHUE TEIUIONPOBOAHOCTH [IUIUHAPUIECKON CTEHKU. TepMUiecKoe COPOTUBIICHUE
IINHAPHUYECKON CTCHKH.

47. TennmoBoe usnyueHue. BripaxkeHue TemioBoro 0anxaHca u CIEACTBUS U3 HETO (aOCOIIOTHO
YepHOe, a0COTIOTHO OeJIoe M TUATSPMUIHOE TEJa).

48. 3akon Credana-bonbiimana i aOCOIIOTHO YEPHOTO U ceporo Tei. OTHOCUTEbHAs CTENEeHb
JTYYEHUCITyCKaHuUs (CTETIEHb YEPHOTHI) M €€ 3HAUCHHS [T PA3IMIHBIX TEJl.

49. B3anMOoCBA3b MKy Ty4EUCITYCKAaTeIbHON U JIy4eTOrIomaTeIbHONH CIIOCOOHOCTSIMH TET —
3akoH Kupxroda.

50. BzaumMHoe n3itydyeHue AByX Tell.

51. JIyuencnyckanue ra3os.

52. Ilepenaua Teruia koHBekIMeH. CxeMa KOHBEKTHBHOT'O TEIIOOOMEHaA.

53. YpaBHenue HproToHa 115 mpoliecca TEeMI00TAaYU OT CTeHKH K cpene. Koadduument

TEIIOOTAa4YH (L ¥ (PaKTOPBI, OT KOTOPBIX OH 3aBUCHT.

54. TennoBoe nogobue u ero kpurepuu (Hyccenbta, @ypre, [Ipanarns, [lekne, ['pacroda).
55. KputepuanbHoe ypaBHEHHE KOHBEKTUBHOTO TEIJIOOOMEHA U €ro KpaTKasi XapaKTepUCTHKaA.
56. TenmooTnaua 6€3 U3MEHEHHS arperaTHOro COCTOSIHUS: KPUTEPHATIbHOE YPAaBHEHUE JUIS
BBIHY/ICHHOT'O IB)KEHUS BHYTpHU TpyO IpH TypOyJIEHTHOM PEXXHUME U IIPU JTaMUHAPHOM
pEXHME.

57. Tennootnaya 0e3 U3MEHEHHUS arperaTHOr0 COCTOSIHUS: KPUTEPUAIbHOE YPaBHEHUE IS
TEIUI00TIa4ya IIPU MEXAHUYECKOM NIEPEMELINBAHUU U NIPH €CTECTBEHHON KOHBEKIIUH.

58. TemmooTnaya mpyu U3MEHEHNUHN arperaTHOTO cOCTOsIHMS. KpurepuaabHOe ypaBHEHHE
TEIUIO0TIAa4M JUIsl INIEHOYHOW KOHACHCALUHU NIapa IPY JJaMUHAPHOM TEUEHHH IIJIEHKH.

59. Teruonepenayua yepe3 MIOCKy0 cTeHKY. OO0Iee TEpMHUIECKOe COITPOTHRIICHHE.

60. KpaTkas xapakTepucTHKa TeIUIOOOMEHHUKOB: TIOBEPXHOCTHBIE M CMEILICHHUS.

61. KoxyxoTpyOHBIE€ TETIITIOOOMEHHUKHU: KOHCTPYKITUS U HEJOCTATKU OJTHOXOIOBBIX
TEII00OMEHHUKOB.

62. MHoroxozoBble TermnoooMeHHUKH. TernnooomenHuku ¢ U-o0pa3HbIMU TpyOKaMHu.

63. OcHOBHBIE CIIOCOOBI YBETMUEHUSI MHTEHCUBHOCTHU TETJIO0OMEHa.

64. CpaBHHUTEIbHAS XapaKTEPUCTHKA TETNIOOOMEHHBIX aIllapaToB.

65. Iopsaok pacyera TenI000MEHHBIX allapaToB.

Temvr nabopamopubix padom:
Jlabopamopnas paboma Ne 1. «Onpeoenenue 8s3k0Cmu HCUOKOCMUY
Jlabopamopnas paboma Ne 2. « Pesrcumol 08UdHCEHUS HCUOKOCULY




Jlabopamopnas paboma Ne 3. «Ocadxcoenue meepobix wacmuy 8 HCUOKOCHU»
Jlabopamopnas paboma Ne 4. «'uopasnuueckue conpomusieHus 8 mpyoonposooax»
Jlabopamopnas paboma Ne 5. « Cuamue xapaxmepucmuk yeHmpooe#CHO020 HaAcocay
Jlabopamopnas paboma Ne 6. « Tennonepedaua om HCUOKOCMU K HCUOKOCIUY

Ilpumepnsie 3a0anus no memam ciedyuux NPAKmMu4ecKux 3aHaAmuil
1. llpumenenue ocHoHbIX ypasHeHull 2UOPOOUHAMUKY O pACcHéma 0060py0068aHuUs. YYaACMKA
n0002pesa UCXOOHOU CMeCU PeKMUPUKAYUOHHOU YCMAHOBKUL.
2. M3yuenue cxemvl peKMUQGUKAYUOHHOU YCMAHOBKU C Y4ACKOM NO002PE8A UCXOOHOU CMeCU U
onpeodenerue ee U3UKO-XUMUYECKUX XAPAKMEPUCTIUK.
3. Onpedenenue napamempos mpyoonposooa u 060py0osanusi yuacmra noo0ocpeda UCX0OHOU
cmecu peKmupuUKayuoHHOU YCMaHoBKU.
4. Pacuem cmanoapmHnozo KOXHCyXompyoH020 meniooOMeHHUKa 0I5l npoyecca Hazpesa UCX0OHOU
cmecu peKmupuUKayuoHHOU YCMaHoBKU.

10 2UOPAGIUYECKOMY U MEenioeomy pacyemy 06opy00eanus y4acmra no0o2pesa uCXo0Hol cmecu
PEKMUPUKAYUOHHOU YCIMAHOEKU:

1. PacueT opueHTUPOBOYHOTO JUaMETpa TPyOONmpoBOIa U BEIOOP CTAaHIAPTHOTO AUaMETpa
TpyOOIpOBOJA MO CIEAYIOIIUM HCXOJHBIM JAHHBIM: UCXOAHAs CMECh XJOpOo(opM - yKCycHas
kucnota; Maccopast 1oyt HK x,, = 0,26; pacxox cmecu G = 23300 kr/4; HayaimpHas TeMIiepaTypa
BOJsiHOTO mapa t;; = 160 °C; koHeuHas TeMiieparypa BoagHoro mapa tj, = 160 °C; HavanbHas
Temneparypa cMmecH ty; = 30 °C; koHeuHas TemnepaTypa cMecH ty, =61 °C; naBieHue BOASIHOIO
napa P;;=480000 ITa; reomeTpryeckas BbIcOTa OAbEMA hyeoy = 21 M.

2. Pacy€r cKOpOCTH ABMIKEHHUS >KUAKOCTH W OMNpPEACNICHHE pPEKHMMa €€ IBUIKEHUS II0
CJIEIYIOIIUM HUCXOJHBIM JIaHHBIM: MCXOJIHAs CMECh XJIOPO(hOpPM - YKCyCHas KUCIIOTa; MaccoBas
noiist HK X, = 0,26; pacxon cmecu G = 23300 kr/4; HauanbHasi TEMIIEpATypa BOISHOTO Mmapa ty, =
160 °C; koHeuHas Temneparypa BoasgHoro napa t;, = 160 °C; HauanpHas TemnepaTrypa cMecH toy =
30 °C; xoneuHas temmeparypa cMmecH ty =61 °C; naBiaenue BoasiHoro mapa Py;=480000 Ila;
reoMeTpHruecKas BhICOTa MobeMa hreoy =21 M.

3. Pacuér xodddunnenta TuIpaBIundeCcKOr0 COMPOTUBICHUS 1O CIEAYIOIIUM HCXOIHBIM
JAHHBIM: HCXOJIHAsI cMeCh XJI0podopM - yKcycHas kucioTa; maccoBas aoist HK x4 = 0,26; pacxon
cmecu G = 23300 kr/u; HavanmbHas Temmeparypa BoasHOro mapa t;; = 160 °C; koHeuHas
Temneparypa BoAsHoro napa ty, = 160 °C; HaganpHas Temneparypa cMecH tr, = 30 °C; KoHeuHas
TeMriepatypa cmecu ty =61 °C; nmaBnenue BomsHoro mapa P;;=480000 Ila; reomerpuyeckas
BBICOTA OABEMA hyeoy = 21 M.

4. Pacu€t k03¢h(HUIIMEHTOB MECTHBIX COITPOTUBIICHUM 1O CIAEAYIOIIUM UCXOIHBIM JTaHHBIM:
UCXOJIHAs cMech XJI0po(opM - yKcycHas kuciota; maccoBas 10t HK x,, = 0,26; pacxox cmecu G
= 23300 kr/4; HayaybHas TeMrmeparypa BOJsHOro mapa t;y = 160 °C; xoHe4Hasr TeMmreparypa
BOZsIHOTO Tapa ti, = 160 °C; HauanpHas TeMiepatypa cMecH try = 30 °C; KOHeuHas TeMIiepaTypa
cMmecH ty =61 °C; maBnenue BoasiHOrO mapa P,;=480000 Ila; reomerpuyeckasi BbICOTa MOIbeMa
Nreon = 20 M.
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5. Pacuér monHO# moTepu Hamopa B TpyOOIIPOBOJE MO CIEAYIOUIUM MCXOJHBIM JaHHBIM:
UCXOJHAsi CMECh XJI0podopM - ykcycHas kuciota; MaccoBast 1ot HK x,, = 0,26; pacxon cmecu G
= 23300 xr/4; HavyajgbHasg TeMIlepaTypa BOASHOro mapa t;y = 160 °C; koHeuHas Temrmeparypa
BOJSTHOTO Tapa tj, = 160 °C; HauanpHas TeMrepatypa cMecH try; = 30 °C; KOHeuHas TeMIeparypa

cmecH tr, =61 °C; naBnenue BogsHoro napa P,;=480000 Ila; reomerpuyeckas BbICOTa OABEMA
Nreon = 20 M.




6. Pacuer craHmapTHOr0 KOXYXOTpPYOHOro ammaparta JUisi Ipollecca HarpeBa CMECH IIO0
CJIEIYIOIIUM HUCXOJHBIM JIaHHBIM: MCXOJIHasl CMECh XJIOpOo(hOpM - YKCyCHasl KUCJIOTa; MaccoBas
nonst HK x4 = 0,26; pacxon cmecu G = 23300 kr/4; HauanbHasi TEMIEpATypa BOASHOTO mapa ty, =
160 °C; xoHeuHas TemmnepaTypa BoasHoro napa ti, = 160 °C; HayanbHasg TeMreparypa CMeCH try =
30 °C; koHeuHast temmneparypa cMmecH ty =61 °C; naBiaenue BoasiHoro mapa Py;=480000 Ila;
reoMeTpHuuecKas BbIcOoTa mojbeMa hreoy =21 M.

Ilpumepnoe 3aoanue na Kypcoeoii npoexm:

MUHHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUA PO
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJIKETHOE OBPA3OBATEJIBHOE
YYPEXIEHUWE BbICHIET'O OBPA3OBAHUA

«MATHUTOI'OPCKUI I'OCY IAPCTBEHHBIV TEXHUUECKWI YHUBEPCUTET
M. I'"'1. HOCOBA»

Kadenpa Merammypriuy 1 XAMUYIECKHX TEXHOJIOTHN

3AJIAHUE HA KYPCOBOI [TPOEKT
110 JUCIIUITIINHEC «Hpoueccm nu annapaTLI XHMI/IHGCKOﬁ TCXHOJIOTUN)»

Tema: «Pacuém obopyoosanusn yyacmika nooozpeea UCXO0OHOU cMecU PeKmuUpUKaAuuoHHOuU
YCMAaHOGKU»

Crynenry

Lenv pabomui:

[M'uapaBnyuyeckuii M TEIJIOBOK pacdeT 000pyI0BaHUS y4acTKa MOI0TPeBa UCXOTHON cMecH
PEeKTU(DUKAIIMOHHON YCTaHOBKH.

3aoauu:

1. Pacuer ruapaBIUYecKUX COMPOTUBICHHUM B TPyOOMpPOBOAE U BBHIOOP HEHTPOOEKHOTO
Hacoca.

2. Pacuer cTraHAapTHOTO KOXYXOTpPYOHOTro ammapaTa i TIpollecca HarpeBa HUCXOTHOM
CMECH.

Hcxoonvie oannvle:

Cwmech: memarnon - monyon

Maccosas poiast HKK x,,,. = 0,50

Pacxon cmecu G = 27000 xe/u

Hauanbnas Temneparypa BojsHoro napa t;, = 150 °C
Koneunas temmneparypa BoasiHoro napa t;, = 150 °C
Hauanbnas Temneparypa cmecu ty, = 25 °C
Koneunas temmneparypa cmec t,, =65 °C

Jasnenue BoastHOTO TIapa P,,=480000 Ila
['eomeTpuueckast BeIcOTa moabeMa N,y = 21 m

Cpok coaum: « » 20 1.

PykoBoauTens: / moneHT, k.T.H. [llyouna M.B. /

3aanne moTydn: /CTYACHT TP. /




Maruutoropck, 20

Ilepeuens pexomendyemoii numepamypul 01 evinonnenusn KII:
1. [llyouna M. B. Pacuér o6opynoBaHus ydacTka IMOJJ0TpeBa HCXOIHON CMECH
pPEeKTH(PUKALMOHHON YCTaHOBKH : yuebHoe mocodue [ By3os] / M. B. Illyouna, E. C.
MaxoTkuHa ; MarHuToropckuii roc. rTexuuueckuit yH-T uM. I'. 1. HocoBa. - Maruutoropcx :
MI'TY um. I'. K. Hocoga, 2019. - 1 CD-ROM. - 3aru. ¢ tutyin. ’xpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2837 . - ISBN 978-5-9967-1642-5. -

Texer : 3JeKTPOHHBIN.

2. MaBaoB K.@., [Ipumepsl u 3a/1a4u 110 KypCy IIPOIIECCOB U allllapaTOB XMMHYECKOM
texHojoruu [ Tekct]. YuebHoe mocodue ams By3oB /[1aBnos K.®., Pomankos I1.T"., Hockos A.A. .
-M., Jloroc, 2006, 575 c. . (Yue6nuku ans By3oB. Cnern. Jlutepatypa) - ISBN 5-7718-0224-9

3. INanukapoB MW.M. Pacu€rel MammH ¥ anmaparoB XUMHYECKHX MPOHU3BOJCTB U
HedTenepepaboTku (mpumepsl U 3agaun) [Tekcr].: Yue6. mocobue ans By3oB./ [lanukapos U.1.,
Paukosckumii C.B., [Toaukapos C.U. - M.: Ansdpa-M. — 2008. — 270 c. (YueOHHUKHU I BY30B.
Creu. Jlureparypa) - ISBN

Kypcosoii _npoexm BpImonHseTCS 00YYaIOIIMMCS CaMOCTOSTEIFHO MOJ PYKOBOJICTBOM
npenonaBatens. [Ipy BBINOIHEHNU KypCOBOTO MpOEKTa O0yYaroIMACS JODKEH MOKa3aTh CBOE
yMeHHe paboTaTh C HOPMATHBHBIM MAaTEPHAIOM U JPYIHMMHU JMTEPATYPHBIMH MCTOYHHKAMH, a
TaKXKe BO3MOXXHOCTh CHUCTEMAaTH3UPOBaTh W aHAIM3HPOBATh (PAKTHYECKHH MaTtepuail u
CaMOCTOSATEIIHO TBOPYECKH €T0 OCMBICIIUBATb.

B nauane u3y4yeHus AUCHUILTUHBI MPETIOAABATENb MpEAaraeT o0y4JaromuMcsl Ha BBIOOD
nepevyeHb TeM KYpPCOBBIX IMPOEeKTOB. OOyUaromuicss CaMOCTOSTENILHO BEIOUPAET TEMY KypCOBOIO
npoekTa. CoOBMazeHWEe TeM KYpPCOBBIX MPOEKTOB Y CTYACHTOB OJHOW Y4eOHOW TpyNIBl HE
JIOITyCKaeTcsl.

[Tocne BbIOOpa TEMBI MperoaaBateNb (HOPMYIUPYET 3aJaHue 0 KypCOBOMY IMPOEKTY U
PEKOMEH/IyeT MepeyeHb JIMTepaTyphl AJs €€ BBIMTOJHEHHS. VICKIIOUNTENbHO Ba)KHBIM SIBIISETCS
UCTIOJIb30BaHNE WH(GOPMAIIMOHHBIX MCTOYHUKOB, @ UMEHHO cucTeMmbl «HTepHET», 4TO macT
BO3MOXHOCTh 00y4arouiumMcs 6os1ee MOTHO H3JI0KUTh MaTepral Mo BEIOPaHHOM UM TeMe.

B mpomecce HammcaHHsT KypcOBOTO MPOEKTa OOYYArOIIMKCS JOIDKEH pa3oOparbes B
TEOPETUYECKUX BOIPOCAX TEMBbI, CAMOCTOSITEIbHO NMPOAHAIM3UPOBATh MPAKTUYECKUI MaTepua,
pazo0paTh 1 000CHOBAThH MPAKTUUECKUE TTPEIIOKCHHUS.

[IpenonaBarensb, MpoBepUB pPabOTy, MOXKET BO3BPAaTUTh €€ Uil JOpabOTKH BMeECTe ¢
NUCHbMEHHBIMU 3aMedaHusiMA. CTYAEHT JOJDKeH YCTPaHUTh IIOJNyYeHHBIE 3aME4YaHus B
YCTAHOBJIEHHBIH CPOK, OCIIE Yero paboTa OKOHYATENIbHO OLICHUBACTCH.

KypcoBoii npoekT momxeH Obitb odopmiieH B cootBercTBuu ¢ CMK-O-CMITVY-42-09
«KypcoBoii mpoekT (paboTa): CTpyKTypa, COAEp)KaHUe, OOIIMe NpaBWiia BBINOJIHEHUS U
o opMITCHUSY.

[Tpumep 3amanus Ha KypcOBOW MPOEKT MPEICTaBIIEH BHIIIE.



https://host.megaprolib.net/MP0109/Download/MObject/2837

IIpunoxenne 2

OueHovHbIe cpeaCcTBA /1JIsl MPOBeAeHHUsI MPOMEKYTOUHOI aTTeCTAlNU

[TpoMexyTodHast aTTeCTalMsI UMEET IENIbI0 ONPEICIUTh CTENICHD TIOCTHKEHUS 3aIUTAHUPOBAHHBIX PE3YJITATOB O0OYUYCHHS M0  AUCIUILTUHE
(Mozym0) 3a ornpenesaeHHbINH nepruoa 00yueHus (ceMecTp) U MPOBOJAUTCS B JOopMe 3aueTa U 3a4eTa ¢ OLEHKOH, 3aIlIUThl KypCOBOT'O ITPOEKTA.
JlaHHBIN pa3aes COCTOUT UX ABYX IIYHKTOB:
a) [Inanupyemslie pe3yabTaThl 00y4EHUS U OLIEHOYHBIE CPE/ICTBA AJIs IPOBEACHUS MPOMEKYTOUYHON aTTEeCTaIlUH.
0) [Topsimok MpoBeACHUS TPOMEKYTOUHOHN aTTECTAINH, I0KA3ATEeIN U KPUTEPHUH OIICHUBAHMSI.

a) HﬂaHpreMbIe pe3yJbTaThbl Oﬁy‘-lel-[l/lﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)KyTO'lHOﬁ aTrrecranmmm:

Kon
NHnukaTop AOCTHKEHUS KOMITETCHIIMHI OrnieHOYHBIE CPEACTBA
WHIUKaTOpa

OIIK-4 - Cnoco0eH o0ecrieunBaTh MPOBECACHHUE TEXHOJOINIECCKOI'0O MmMpouecca, uCnmoJab30oBaTb TEXHHYECCKUE CPEACTBA AJIA KOHTPOJIsA
mapamMeTpoB TEXHOJIOI'HYE€CKOI0 1mmpoimecca, CBOMCTB ChIPpbA U TOTOBOM MNPOAYKIUH, OCYIHECCTBJIATD UBMCHCHUE NTAPAMETPOB TEXHOJOTHYIECCKOI'0
npouecca npu iBMCHEHHUU CBOICTB CbIPpbA

OIIK-4.1 Onpenensier TEXHHYECKHE CPEJICTBA HA Teopemuueckue 6onpocwt 011 3auema u 3a4ema ¢ OYEeHKOI:

MIPOM3BOJICTBE /7Sl O0eCTIeUeHuUs Krnaccudukaiys OCHOBHBIX MPOIECCOB U anmapaToB XUMUYECKON TEXHOJIOTHI
TEXHOJIOTHYECKHX MPOIIECCOB AHanu3 ¥ pacuyeT XMMHUYECKOH anmapatypsl B XMMHUYECKON TE€XHOIOTUU

OO01111e IoJI0KEeHUsI O COCTABJIEHUU MaTepUalIbHBIX U TEIUIOBBIX OalaHCOB
OcHOBBI TeXHHUUECKOH ruipaBiIuku. [IpenMeT u 3a1aui TEXHUYECKOUN THIPABINKH
OCHOBBI THIPOMTHAMHUKHI

OcHoBHbIE YpaBHEHUS TUAPOAMHAMUKHI

OcCHOBHBIE KPUTEPUHU THIAPOAMHAMHIECKOTO TIOI00HS

Pexxumbl IBUKEHHS peaIbHOM JKUKOCTH U IOTEPHU HATOpa

MecTHBIE CONTPOTUBIICHUS MIOTOKAM M pacdeT TPpyOOIpOBOAOB IS TPAHCIIOPTA
JKUJIKOCTEH

10. Pacyer ra3ompoBo10B

11. UcTedeHue XUIKOCTH Yepe3 OTBEPCTHS, MITYIEPHI U BOJIOCIUBHI

12. Tlepememenue xuakocTeir. Hacochr

CoN~LNE




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

13. Pa3neneHure HEOAHOPOIHBIX CHCTEM

14. XapakTepucTika JUCIIEPCHBIX CUCTEM

15. I'paBuTanInOHHOE OCAXKIACHUE

16. PacueT npon3BOAUTEIBHOCTH OTCTONHHUKOB

17. Annaparypa oTcTauBaHus KOKCOXMMHYECKOI'O IPOU3BOJICTBA

18. ®unbrpoBanue

19. [lenTpoOEIKHOE OCAXKIEHHUE U ICHTPOOSIKHOE (DUIHTPOBAHUE

20. TemneparypHoe 0Jie U TeMIIepaTypHbIA I'paJiueHT

21. TenmoBoe mogobue

22. Tenonepenaya

23. Terutonepeaya Mpy MOCTOSIHHBIX TEMIIEpaTypax TEIUIOHOCUTENEH
24. Terutonepeaya Npu NEPEMEHHBIX TEMIIEpaTypax TeMJIOHOCUTENIEH
25. KoHCTpyKIHs TeTII000MEHHBIX arnapaToB

26. TpyOuatble TEII00OMEHHUKN

27. CpaBHUTEIbHAS XapaKTEPUCTHKA TETNIOOOMEHHBIX armnapaToB

28. Pacuer Tern000MEHHBIX anmnapaToB

OIIK-4.2

OneHuBaeT U KOHTPOJIUPYET MapaMeTphl U
3P PEKTUBHOCTh TEXHOJIOTHYECKUX
IIPOLIECCOB, CBOMCTBA CHIPbS U TOTOBOM
HOPOAYKIMH B 00JaCTH XUMHUYECKOM
TEXHOJIOTUHN

Ilpumepnoe 3a0anue na Kypcosoii npoexm:
Tema: «Pacuém  o0Oopyooeanusa  yuacmka no00zpe6a  UCXOOHOU  cMeCu
PeKmu@uKkayuoHHO yCMano6Ku»
Lenv pabomul:
l'unpaBnuueckuii W TEIUIOBOM pacdyeT 0OOpYyJOBaHMs ydyacTKa IOJOTpeBa HCXOJHOMN
CMeCH PeKTU(UKAITMOHHON YCTAaHOBKH.
Hcxoouvie oannvie:
CwMecs: memanon - monyon
Maccosas nois HKK x,,,. = 0,50
Pacxon cmecu G = 27000 xe/u
HavansHas TemnepaTypa BojasHoro mnapa t;, = 150 °C
Koneunas tremnepatypa BoasHoro napa t;, = 150 °C
Havanmenas Temneparypa cmecu ty, = 25 °C
Koneunas temneparypa cmecu ta, =65 °C




Kon

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

WHIUKaTOpa
Hasnenue BoasiHoro napa P, =480000 Ila
I'eomeTpuueckast BeicoTa moabeMa N,p, = 21 m
OIIK-4.3 [Iporuo3upyer u peryaupyer u3sMeHeHUE Ilpumepnvle npakmuueckue 3a0anHus:

mapaMEeTpoOB TCXHOJIOTHYCCKUX ITPOLECCOB
B 3aBHCHMOCTH OT CBOMCTB ChIpbsA

1. Pacy€T cKOpOCTH ABMIKEHUS KUJIKOCTH U ONPECIICHUE PeKUMA €€ IBHUKEHUS 110
CJIEIYIOIIMM HUCXOHBIM JaHHBIM: UCXOHAS CMECh XJIOPOPOPM - YKCYCHAsI KUCIIOTa;
maccoBas nonsa HK xg, = 0,26; pacxon cmecu G = 23300 kr/4; HayanbHas TemrepaTrypa
BozsiHOTO Tapa t, = 160 °C; koHeunas temmneparypa BoasiHoro napa ty, = 160 °C;
HavanpHas TemnepaTtypa cmecu b, = 30 °C; koHeuHas Temmneparypa cMmecu t, =61 °C;
naBiieHue BoasHOro mapa Py,=480000 ITa; reomerprueckast BbICOTa MOABEMA Npeoy = 21M.
2. Pacuér kosunrenta rugpaBIndecKoro CONPOTUBICHHUS 1O CIEAYIONIUM UCXOIHBIM
JAHHBIM: UCXOIHASI CMECh XJIOPOGOPM - YKCYCHAsI KUCIIOTa; MaccoBas goist HK Xy =
0,26; pacxox cmecu G = 23300 kr/4; HauanbHas TEMIEpaTypa BoAsiHOTO napa t;; = 160
°C; KOHEeUYHas TeMIiepaTrypa BojsHoro mapa tj, = 160 °C; HauanpHas TemrepaTypa cMecu
tx = 30 °C; koHeuHas Temiieparypa cMecu b, =61 °C; naBneHue BOASHOTO mapa
Ps=480000 ITa; reomeTprueckast BbICOTa MOABEMA Npeoy = 21 M.

3. Pacder cTanmapTHOro KOXYyXOTpyOHOTO amnmapara Juis poliiecca HarpeBa cMecH o
CJIEIYIOIMM UCXOJHBIM JAHHBIM: UCXOHAS CMECh XJI0POPOPM - YKCYCHAsI KUCIIOTa;
maccoBas 10711 HK X, = 0,26; pacxon cmecu G = 23300 kr/4; HauanbHas TeMIepaTypa
BozstHOTO Tapa t, = 160 °C; koHewHas Temmneparypa BoastHoro napa ty, = 160 °C;
HavanpHas Temrepatypa cmecu b, = 30 °C; koHeuHas TemmnepaTypa cMmecu th =61 °C;
naBiieHue BoasHOro mapa Py,=480000 ITa; reomeTprueckast BbICOTa MOABEMA Npeoy = 21M.




0) Ilopsinok mpoBedeHHs] NPOMEKYTOYHOH AaTTeCTAallUM, TMOKa3aTeJM M KpPUTePpHH
OllEeHMBAHHUA

IIpomexxyTounass arrecrtauuss no aucuuiuinHe «lIpomeccel W ammaparsl XUMHUYECKOMN
TEXHOJIOTHM» BKJIIOYACT TEOPETHUYECKHUE BOMPOCHI, MO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHUS
00yJarmUMUCs 3HAaHUH, U TIPAKTHYECKUE 3aaHMs, BBISBISIIOIINE CTENCHh CHOPMHUPOBAHHOCTH
YMEHUH U BIAJICHUH, IPOBOAUTCS B hOopMe 3a4eTa, 3a4eTa ¢ OIEHKOW M B (popMe BBHIITOITHCHUS U
3alIUThl KYpCOBOTO MIPOEKTA.

IToka3zatenn u KPUTECPHUHA OLICHUBAHUA 3a4Y€Ta:

- JJIA IOJIYUCHUS «3aumen ) 110 JTUCIHUILINHE 06yanOHIHfICﬂ JOJIXKCH IIOKa3aTh 3HAaHU Ha
YPOBHEC BOCHPOU3BCACHHUA U 00BSACHCHHS HH(l)OpMaI_II/II/I, HHTCIUICKTYAJIbHBIC HABBIKW PCUICHUA
IIPOCTHIX 3a4a4,

- I NOJY4YCHUA «He3aumeHo» 110 OUCHUILINHC 06yqa101u1/1171051 HC MOXKET IIOKa3aThb
3HaHHWs Ha YPOBHC BOCIIPOM3BCIACHUA U 00BsACHEHHUS I/IH(bopMaI_[I/II/I, HE MOXKET II0Ka3aTb
HHTCJUICKTYAJIbHBIC HABBIKW PCHICHUA ITPOCTHIX 3aad.

IMoka3aTe/1u U KPUTEPUHU OLIEHUBAHNS 324eTa ¢ OLIEHKOI:

— Ha OICHKY «OTJIHYHO» (5 0aJIOB) — 00YUaIONIHIACS JEMOHCTPUPYET BHICOKUHN YPOBEHB
c(OPMHUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYEeCKOe W TIIyOOKOe 3HaHue
y4eOHOTr0 MaTepualia, CBOOOJHO BBINOJIHACT IMPAKTHYECKHE 3aJaHus, CBOOOIHO OINEpUPYET
3HAHHUSIMH, YMCHHUSMH, TIPUMEHSCT UX B CUTYAIUSIX TOBBIIICHHON CII0)KHOCTH.

— Ha OIICHKY «Xopomio» (4 6amna) — o0y4aromuiicss AeMOHCTPUPYET CPeIHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO IOIMYCKAIOTCS
HE3HAYUTEIIbHBIC OIIMOKU, HETOYHOCTH, 3aTPYJHCHUS TIPU aHATUTUYECKUX OTEePaIUsX, IEpEeHOCe
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OLEHKY «YAOBJIETBOPUTEJNbHO» (3 Oanna) — oOyyarouiuiicss AeMOHCTpUPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH: B XOJI€ KOHTPOJIBHBIX MEPONPHUSATHHA
JIOMYCKAKOTCS OMIMOKH, TPOSIBJISIETCS OTCYTCTBHE OTACIBHBIX 3HAHWM, YMEHUH, HAaBBIKOB,
00yJaromuicsl WCTIBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TPH ONEPUPOBAHUH 3HAHUAMHU U
YMEHHSIMH TPU X TIEPEHOCE Ha HOBBIE CUTYaIIUU.

— Ha OIIEHKY «HEeYAOBJIETBOPUTEIbHO» (2 Oamia) — oOydaroniuics JEeMOHCTPUPYET
3HaHus He Oonee 20% TEOpPETHYECKOro Marepuana, JOIYCKaeT CYLIeCTBEHHbIE OLIMOKH, HE
MOYKET MOKa3aTh NHTEIUICKTYaJIbHbIE HABBIKM PEIICHHUS TPOCTHIX 3a/1a4.

— Ha OLEHKY «HeydO0BJIeTBOPUTeabHO» (1 6amr) — oOydaronuiics He MOXET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIPOM3BENCHHS W OOBSCHEHHS WHPOpPMAIWH, HE MOXKET I0Ka3aThb
MHTEIJIEKTYalbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1a4.

KypcoBoil mpoekT BBHIMONHSIETCS IMOJ PYKOBOJCTBOM IpENojaBareisi, B IpoOIEcce ee
HanucaHus o0yJarouuiicsi pa3BUBaeT HaBBIKM K HAy4yHOUM paboTe, 3aKperuisisi U OJIHOBPEMEHHO
pacuivpsisi 3HaHUA, MOJYYEeHHbIE Tpu u3ydeHHH Kypca «lIporeccsl u ammapaTsl XUMHYECKON
TEXHOJIOTUM». [IpH BBITOTHEHHHM KypCOBOTO MPOEKTa OOYYArOIIWICS IOJDKEH IOKa3aTh CBOE
yMeHHe paboTaTh C HOPMATHBHBIM MaTepHUaIOM U JIPYTHMH JHTEPATypHBIMU HCTOYHHKAMH, a
TakkK€ BO3MOXKHOCTb CHCTEMAaTH3UPOBATh M AaHAJIU3UPOBAaTh (DaKTUUECKUW MaTepuan u
CaMOCTOSITENIbHO TBOPYECKH €0 OCMBICIIUBAT.

B mporiecce HammcaHusi KypcOBOTO MPOEKTa OOYYArOIIMKCS HOIDKEH pPa3o0paThcs B
TEOPETUYECKHUX BOMPOCaX U30paHHOU TEMBI, CAMOCTOSTEIBHO TPOAHATU3UPOBATH MTPAKTUIYECKHIA
MaTepHua, pa3oopaTth 1 000CHOBATH MPAKTUYECKUE TTPEITIOKCHHUS.

IToxa3aTeu U KPpUTEPUHU OLIEHMBAHUS KYPCOBOI'0 MIPOEKTA:

— Ha OLEHKY «OTJMYHO» (5 6ayioB) — paboTa BBIIOJHEHA B COOTBETCTBHHU C 33aJaHUEM,
oOyJaronuiicsi OKa3bIBaeT BHICOKUI YPOBEHb 3HAHHM HE TOJBKO HAa YPOBHE BOCIIPOU3BEACHUS U
0o0BsicHeHus1 MH(pOpMAIMM, HO M HMHTEJIEKTyalbHble HABBIKM pELICHHs MpolieM M 3ajad,
HAXO0X/ICHNS YHUKAJIbHBIX OTBETOB K ITPOOJIEMaM, OLIEHKU 1 BBIHECEHUSI KDUTHUECKUX CY)KJICHUMH;



— Ha OIICHKY «Xopommo» (4 6amra) — paboTa BBIIOJIHEHA B COOTBETCTBHH C 33aJaHHEM,
o0yyaroIuiicsl MOKa3bIBA€T 3HAHMUS HE TOJBKO Ha YPOBHE BOCIPOU3BENEHHUS U OOBSICHEHUS
uHpOpPMaLK, HO M HMHTEIJICKTYAJIbHbIE HABBIKM PEIICHHS NpoOiIeM M 3a/1ady, HaXOXKIACHUS
YHUKAJIbHBIX OTBETOB K IpodiieMawm;

— Ha OLEHKY «Y/0BJIeTBOPUTEIbHO» (3 Oaya) — paboTa BBINOJIHEHA B COOTBETCTBUH C
3aJlaHieM, OOY4YarolUiicsl MOKa3bIBaeT 3HAHUS HAa YPOBHE BOCHPOM3BEAEHUS U OOBSICHEHUS
UH(OPMALINHU, UHTEIUIEKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX 33/1a4;

— Ha OLICHKY «Hey0BJIeTBOPUTEJbHO» (2 0auia) — 3afjaHye IpenojaBaTess BhIIOJHEHO
YaCTHUYHO, B MPOIECCE 3aUIUTHI pabOTHl 00YYAIOIIUICS TOIMYCKAeT CYIIECTBEHHBIC OIIUOKH, HE
MOYKET [10Ka3aTh UHTEJUIEKTYyaJIbHbIE HABBIKU PEIIECHUS IOCTABICHHOM 3a/1auH.

— Ha OLIEHKY «HeY/I0BJIETBOPUTEJbHO» (1 0amn) — 3aaHue NpenogaBaTelis BbIIOIHEHO
YaCTUYHO, OOY4YaOLIUiics HE MOXKET BOCIPOU3BECTH M OOBSCHUTH COJEp)KAHHME, HE MOXKET
[I0KAa3aTh MHTEJUIEKTYyalIbHbIE HABBIKU PELIEHUSI IOCTABJIEHHOM 3a/1a4H.



