MMWHHUCTEPCTBO OBPA30OBAHUS U HAYKHU
JTOHELIKOM HAPO/IHOM PECITYBJIMKU

I'OCYJAPCTBEHHOE OBPA3OBATEJIbHOE YVUYPEX/IEHUE
BBICHIEI'O ITPO®ECCHUOHAJIBHOI'O ObPA3OBAHNMA
«JIOHELIKUM HALIMOHAJIbHBIM TEXHUUECKUI YHUBEPCUTETY

PABOYASA ITPOTPAMMA JUCHHUITJIMHBI

b1.0.22 IIpoueccsl U annapaTbl XUMHYECKHX MPOU3BOACTB

Hamnpasnenue moaroToBku:
HampaeneHnHocTs (mpoduib):

18.03.01 «XuMuueckass TEXHOJIOTUS
«XUMHUUYecKas

TEXHOJIOTHs XUMHUKO-
bapmaleBTH4YeCKIX npernaparoB 5
KOCMETHUYECKHX CPEICTBY
[Tporpamma: OakanaBpuar
®opma oOyueHwus: OYHasl, 3a04Hast
®dopma oOyueHus: Ounas 3aoyHas
Cemectp(sbl) -+ 6,7
O61as Tpy0€MKOCTB B 3.€./9acax 71252 7252
KoHnrakTHas paboTa (4ac.) 142 24
Jlexuuu (4ac.) 31 6
CemuHapckue 3aHsTUS (4ac.) 51 6
JlaGoparopHbie paboTHI (4ac.) 34 4
CamocrositenpHast paboTa (Jac.), B TOM YHCIIe 74 192
KypcoBas pabota (cemecTtp/4ac.) 4/27 7/27
KonTposs (3x3ameH, yac./3auér) DK3aMeH, DK3aMeH,
36 yac 36 yac

JoHeuk
2023




Pabouas mporpamma aucumminHbl «[Iporeccsl W anmapaThl XMMHUYECKUX
IIPOM3BOACTB)» COCTaBJIEHA B COOTBETCTBUM C y4eOHBIMH IUIAaHAMHU 110 HAIPaBIECHUIO
noaroroBku  18.03.01 Xumuueckass texnonorus (Hampasnennocts (mpodums) —
XUMHUY€ECKas: TEXHOJOTUsT XUMHUKO-(hapMaleBTHYECKUX MPENapaToB U KOCMETHUECKUX
cpencts) aus 2023 roga npuéMa Mo OYHOM U 3a04HOM (popMaM 00yUeHHs.

CocraBuTensb:
3aB.kad. XTT, K.7.H., fou.  7A LUAAS Nenosery .T..
/ (moamucsk)
Paboyas mporpamMma paccMOTpeHa H NPHHATA Ha 3acelaHud  Kadepsl
«XUMHUYecKasi TEXHOJIOTS TOILIABAY .
IIporokon ot «17» mapta 2023 roma Ne 8

3aBenyrouuii kKadenpoit 74 ,d{ e / Henosery U.I'.
(noz[rmcs) (®.H1.0.)

Pabouas nporpamma cor;iacoBaHa ¢ BbiycKawmeii kadeapoi «O61mas, busndeckas
Y OpraHuyYecKasi XUMHUs.

3aBenyromuii kKadeapoit géé/f//// Boskosa E.N.

(moamucs) L (®.1.0.)

Paboyast nporpammMa ogoGpeHa ydeGHo-MeToaH4eckoii komuccueii [OYBIIO
«IOHHTY» no Hanpasienuto noarotoBku 18.03.01 «XuMuueckas TEXHONOTHSY.

[IpoTtokon ot «24» mapra 2023 rqma Ne 3

IIpencenarens [IIammosasnos B.B.
(nourmcr)) (®.1.0.)

Pa6ouas nporpamma npoasena s 20 roga npuéMa Ha 3aceTaHuH Kadeapsl

[IpoTokomoT «  » 20 roga Ne
3aBenyromuii kadeapon

(moamuck) (®.1.0.)

CornacoBaHo ¢ BbIITycKarolei kadenpoit

3aBenyromuii kadeapoi

(MOATHUCH) (®.1.0.)



1 OBBEKT, HEJIb U 3ATAYU OCBOEHUA JUCIIUITJINHbI

JlucuuiuiiHa paccMaTpHBAET BOIPOCHI pacyeTa MPOLECCOB XHWMHUYECKOU
TEXHOJIOTHH, a TaKXkKe BbIOOpa U MPOESKTUPOBAHUS allapaToB ISl UX OCYIIECTBICHHUS.

Lenpto mpenogaBaHusl AUCUUIUIMHBI SBISETCS: MOATOTOBKA CIIELUAINCTOB K
npo(hecCHOHANBHOM NEATEeIbHOCTH MyTeM H3yuYeHHUs HauOoJiee paclpoCTpaHEHHbBIX
IIPOLIECCOB U anmnapaToB XUMUYECKON TEXHOJIOTUU

B pe3ynbraTe 0CBOEHUS IUCHUIUIMHBI CTYACHT JODKEH

3HATh!

- TEOPETUYECKHE  OCHOBBI  OCHOBHBIX  IMPOILIECCOB:  IEpeMelIEHUE
TUIPABINYECKUX KUAKOCTEN U TBEPBIX MATEPUATIOB, U3MENbUYEHHUE U KITaCCU(PUKALIUS
MOCJIETHUX, CXKATHE M TPAHCIOPTHUPOBAHUE TIa30B, HArpeBaHUE U OXJIAXKICHHE
BEILECTB, UX IMEpEeMEIIUBAHUE, pa3/eJICHUE XUIAKAX W Ta30BbIX OAHOPOJHBIX H
HEOJHOPOJIHBIX CMECE, BHITAPUBAHUE PACTBOPOB, CYIIIKAa MATEPUATIOB U JP;

- NPUHOUIOBl YCTPOMCTBA ammaparoB W MallliH, HMX [peuMyllecTBa U
HEJOCTaTKU;

- METOAMKY COCTABJICHUSI MaTepUaIbHBIX U TEIUIOBBIX OalaHCOB;

- METO/bl pacy€TOB MaIINH U allapaToB;

- IyTU UHTEHCU(UKAIMU [TPOLIECCOB U aIllapaToB;

- moaOupaTh TUIIOBOE 000PYA0BaHUE;

- 3aKOHOMEPHOCTHU Iepexoja OT JJaOOpaTOPHBIX MPOLIECCOB U anmapaTroB K
IPOMBIIUIEHHBIM (OCHOBBI MOJIEJIMPOBAHUS );

- mokazareau 3(PQPEeKTUBHOCTH M PEHTAOETBHOCTH MPOU3BOJACTBEHHOIO
IIpoLECCa U allapara B LEIOM.

yMeETb:

- COCTaBJISITh MaTepUAIbHBIE U TEIUIOBbIC OaTaHCHI IS OTACIBHBIX allllapaToB
Y BCErO NMPOU3BO/ICTBA;

- MPaBUJIILHO BHIOMPATh SHEPTOHOCUTEIH;

- OompenensaTh (PU3MUYECKHE CBOMCTBA JKUIKOCTEM B COOTBETCTBUHM C
TEXHOJOTMYECKUMHU MapaMeTpaMu MPOBEACHHUS [TPOLIECCa;

- M0Jb30BAThCs CIIPABOYHOM JIUTEPATYpOii;

- [EpeCUMUTHIBATh E€AMHULIBI U3MEPEHUsI U3 PA3IUYHBIX CUCTEM EIUHUI] B
OOLIETIPUHATYIO — MEXTyHapoaHyto cuctemy eaunun (CH);

- BBIOpaTh anmapar JJis MpoBeeHUs Ipolecca U 000CHOBATH ATOT BbIOOD;

- paccuMTaTh OCHOBHBIE KOHCTPYKTHMBHBIE pa3Mephl ammapara — pabouuid
00BEM (MJIM TIOBEPXHOCTD), AUAMETP, BBICOTY;

- 1o 'OCTam 1 HOpMasiM BEIOpaTh CTaHAAPTHBIN ammapar;

- BBISIBUTH [MAPAMETPBI, CYLIECTBEHHO BIMSIOLIME HA TPOBEJACHHUE MpOLECCca C
LEJbI0 €T0 UHTEHCU(UKALINY;

- IPOaHAJIM3HPOBATH MOIYYEHHBIE PE3YIIbTATHI;

- J1aTh SHEPreTUYECKYI0 M DKOJIOTMYECKYHO OLIEHKY IpOIlecca M amnmapara B
LEJIOM.

BJIAJIeTh.

— METOJaMHU pacyeTa OCHOBHBIX IPOILIECCOB U ammaparoB XMMHYECKOU
TEXHOJIOTHH;



— METOJaMU MOJEIHMPOBAaHUA M ONTHMM3ALMU IPOLIECCOB M alIapaTroB
XUMHYECKON TEXHOJIOTUH;

— METOAAMHM YHOPABJICHUS W KOHTPOJIS BAXHEUIIMX TEXHOJOTMYECKUX
[IapaMETPOB OCHOBHBIX IIPOLIECCOB M amnIlapaTOB XUMHUYECKOW TEXHOJOTHM; —
METOJAaMH IE€pecdeTa Ppe3ysibTaTOB  JKCIHEPUMEHTAIBHBIX  HCCIECIOBAHUM B
IIPUMEHEHUH K IPOMBIIUIEHHBIM IIPOLIECCAM U allllapaTam;

— METOoAAaMM pacyera THUIPOMEXAaHUYECKOIO pPa3lelIeHUs HEOAHOPOIHBIX
CUCTEM;

— YMEHHEM HCHOJIb30BaTh OTPACIEBYI0 HAYYHO-TEXHUYECKYIO0 MH(POpPMALIUIO
JUIS. PEUICHUs 3aJad YCTOWYMBOTO PA3BUTHUS NPOU3BOJACTBEHHBIX MMOAPA3AECICHUN
npeanpuatTus (OpraHu3alliu), BBIMYCKA KAau€CTBEHHOW KOHKYPEHTHOCIIOCOOHOW H
HKOJIOTUYECKH O€30MacHOM MPOAYKLMH, BHEAPEHUS ONTUMHU3UPOBAHHBIX IO
TEXHOJIOTUYECKUM U SKOHOMHYECKAM MapaMeTPaM TEXHOJIOTUI;

— HaBBIKAMU BEJCHUSA OTACIBbHBIX CTaJAUM IIPOU3BOJICTBEHHON IEATEIBHOCTH
Opranu3anuu (IpeanpusIThs), BKIIOYas UCCIEIOBAHUS U Pa3pabOTKH.

[TepeunciienHbie pe3ynbTaThl 00yUECHUS SBIISIOTCSI OCHOBOM /111 (JOPMUPOBAHUS
CHEAYIOIIMNX KOMIIETEHIIUM:

OIIK-4 - cnocoben obecnieunBaTh MPOBEACHUE TEXHOJIOTMUYECKOTO Ipoliecca,
UCITIOJIb30BaTh TEXHUYECKUE CPENICTBA JJIsI KOHTPOJISI MapaMeTPOB TEXHOJIOTHUYECKOTO
mpoIrecca, CBOWCTB CBIPhS W TOTOBOW MPOAYKIMH, OCYIIECTBISATH HW3MCHCHHE
napamMeTPOB TEXHOJIOTHUECKOTO MPOoIIecca MPU N3MEHEHUU CBONCTB ChIPHS

2 MECTO JUCHMILJIUHBI B OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMME

JlucuuiiiHa OTHOCHUTCS K OCHOBHOM 4YacTu bioka 1 mucuumuue (MomyJsiei)
y4eOHOro 11aHa.

basupyercs Ha 3HAaHUSAX, yMEHUSIX U HaBbIKaX, KOTOPBIE CTYACHT MPUOOPEN Mpu
OCBOCHHUM TNPEILICCTBYIONIMX JUCHUIUIMH: BpIicmasgs wmaremaruka, Pusuka,
duzndeckass XumMus.

3HaHUsA, YMEHUS W HaBBIKM, IPUOOPETCHHBIE TPH OCBOCHUU JaHHOM
JUCIUIUIAHBI, PEAIU3YIOTCS CTYJEHTOM MPHU BBIIIOJHEHUH KYpPCOBOTO IPOEKTa IO
nucuumuinHe [Iporniecchl W ammapaThl mepepaOOTKH MPUPOAHBIX IHEPTOHOCUTEIICH,
M3YyUYCHUM  mocieAyronmx  gucuuiuiid  CUCcTeMbl  yOpaBi€HUS  XHUMHUKO-
TEXHOJOTUYECKUMHU MPOLECCaMH, MPOXOXKICHUH YYEeOHOU WIM MPOU3BOACTBEHHOU
IIPAKTUKH, IPOXOKAECHUH I'OCYyIAPCTBEHHON UTOTOBOW ATTECTALIUU.



3 CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

3.1 Pacnpenesnenne y4yeOHBIX 4YacoB MO TeMaM JAUCHUIUIMHBI M BHIAM
3aAHATHN

KonnuecTBO Yacos

HaumMmeHnoBanue TeMbl B ToMm unciie

(conmeprKaTebHbIX MOAYJIEH) Bcero [Tpakr.

Jlexuuu| JlaGop (Cemu) CPC

Tema 1. OCHOBHBIE NOHSITHUSA
HAyKH O Tporeccax u ammaparax| 24/24 | 9/1 0/0 0/0 15/ 27
XUMHUYECKON TEXHOJIOTUH

Tema 2. OCHOBBI TEXHUYECKOMU
TUJIPABIIMKU

42/42 | 10/1 | 12/1 10/2 | 10/25

Tema 3. [Tepemenienue

. 3232 | 6/1 6/1 10/1 | 10/25
KHJIKOCTEH M ra3oB

Tema 4. OcHOBbI  Teopuy 38/38 | 10/1 8/1 10/1 | 10/25

TEIUIOOOMEHA.
Tema 5. Harpepanue W spa4 | /1 | 8/1 | 10/1 | 10/25
OXJIAXKICHUE.
Tema 6. OcHoBbl Macconepenaun.| 37/37 | 10/1 0/0 11/1 16/ 27
KounrakrHas pabota 6/8 6/8
(momosHUTEIbHAS)
KypcoBas padoTa (mpoekr) 27127 0/0 0/0 0/0 271 27
HToro mno Buaam 3aHsATUN 216/216| 51/6 34/4 51/6 74/192
KonTposb 36/36
HUTOTIO: 252/252

dopMHpoOBaHHE KOMIIETEHIHII B Pe3yJIbTATE OCBOCHHS TeM JHCHHILINHbI

O — TeMbl AMCHUIIINHBI, HalleJICHHbIC Ha (POPMUPOBAHNE

KOMIIETEHIUH
OIIK-4 Temsr 1, 2, 3,4,5,6
3.2 Jleknun

Tema 1. OCHOBHBIC MOHSTHUS HAYKH O MPOLIECCAX W amnmnaparax XUMHUYECKOH
TEXHOJIOTUHU

CopaepxaHue TeMbI 1:

[Ipenmer wu 3amaun gucuuruimHbl «lIpomeccsl W anmaparbl XHUMUYECKOU
TEXHOJOTHUW». 3HAYCHHE IMPOIECCOB M almnapaTtoB XUMHUYECKON TEXHOJOTUU B
pEIICHUN HApOJAHO-XO3SUCTBEHHBIX M 3KoJoTMueckux mpobiem. Knaccuduxarus
OCHOBHBIX TPOIIECCOB XHUMHUYECKOW TexHojoruu. OOIue NpUHIMIBI pacyeTa
MIPOIIECCOB M aImapatoB. MarepuaibHble M dHepreTudeckue OanaHchl. CTaTuka U
KMHETHKA MpoleccoB. HampaBieHne npoTekaHus W JBWXKYIIAs CHJa IPOLECCOB.
OCHOBHBIEC KWHETUYECKHE YpaBHEHHS. OCHOBHBIE KOHILIETIIIUH OLIEHKA SHEPTOEMKOCTH
TEXHOJIOTUYECKUX TPOIECCOB, KaNMTAJIBHBIX 3aTpaT Ha HUX amnmnapaTypHoOe




odopmIIeHHEe, ONTHUMH3AIMS MIPOLIECCOB U aIlapaToB MO TEXHHUKO- YKOHOMHUYECKHM
nokasaresiM.  CTaHmapTH3amusi, HOPMaau3alus W yHH(DHKAIMS XAMHAYECKUX
armapaToB.

Jlureparypa x teme 1: [1, 2, 3]

Tema 2. OCHOBBI TEXHUYECKOU TUIPABIUKHU

CopaepxkaHue TEMBI 2:

I'mapocratuka. dusnyeckue CBOMCTBA KUAKOCTeW W Ta3oB. [loHarwe o0
uaeIbHON KUAKOCTU. Cuilbl, JEHCTBYIOIIME B peAIbHON  KUJKOCTH.
HuddepennnanbHoe ypaBHeHUE paBHOBecus Oitiepa. (OCHOBHOE ypaBHEHHE
TUJIPOCTATUKN U MPAKTUYECKOE €ro mpuMeHeHue. Cuia JaBJIeHU Ha JTHO M CTEHKH
cocya.

IM'uaponuuamuka ogHO(Ma3HBIX MOTOKOB. BHYTpEeHHSISI, BHEITHSSA U CMEIIaHHAas
3a7a4M  THAPOJUHAMUKH. Y CTAHOBHUBLIEECS M HEYCTAHOBUBILEECS JBUKCHHUE
*KUAKOCTU. [loHATHE O TTOJIE CKOPOCTEH B MOTOKE >KUJKOCTH. Y PaBHEHHE pacxoja.
VYpaBHeHue HEPa3pBIBHOCTHU (CIUIONTHOCTH) TOoTOKA. JuddepenimanbHoe ypaBHEHUE
JBH>KeHUs Dunepa. YpaBHenue HaBbe — CTokca 1151 peanbHOM )KUAKOCTU. Y paBHEHUE
bepHyum u ero 3HepreTuyecKkuid cMbICi. [IpakTruueckoe ucnoib30BaHue ypPaBHEHUS
beprymn (IBrKeHHE KUIKOCTH Yepe3 HACaJKH, MPUCTIOCOOJICHUS I U3MEPEHUS
pacxoga W T. A.). Pexumbl JOBWKEeHMS KUAKOCTH. OmnbITel  PeifHonbiaca.
['mppaBnuyeckuii paanyc, SKBUBAJICHTHBIA AuaMeTp. Pacmpenenenue ckopocTtel u
pacxoj KUJAKOCTHU (Ta3a) MpU YCTAHOBUBILIEMCS JJAMHUHApHOM MOTOKe. HekoTopswie
XapaKTePUCTUKU TYpOYJIEHTHOTO MOTOKA.

OcHoBbl Teopuu nogodus. IIpeoOpa3zoBanue nuddepeHanbHbIX YpaBHEHUN
METOJIOM IOJ00HS

BriBoa kpuTepueB rUApOJIUHAMUYECKOTO MOA00US U UX (PU3NYECKUN CMBICIL.
['mapaBnrveckoe COMPOTUBIICHUE TPYOOIIPOBOAORB M allllapaToOB U UX pacyeT.

Jluteparypa k teme 2: [1, 2, 3]

Tewma 3. [lepemenieHune ;kUIKOCTEN U Ta30B

ColnepxaHue TeMbI 3:

[lepememenue xuakocreil. Knaccupukanusa HacocoB. OCHOBHbBIE MapaMeETPHI
HACOCOB: MPOU3BOJUTEINBHOCTD, HANoOp, pacxon s3Hepruu, KII/[. BeicoTel BcacbiBanus
u HarHeTanus. Kapuranus B Hacocax. [{enTpoOexubie Hacockl. [Ipunumn nedcTBus u
YCTPOMCTBO. YpaBHEeHHE Oijepa s ILEHTPOOSKHBIX MamuH. DopMyIibl
NPONOPUUOHAIBHOCTH. CBSI3b  MEXAY MPOU3BOAUTENBHOCTBIO, [AaBICHUEM U
MOIIHOCThIO. Pabora HacocoB Ha ceTh U pabodyass Touka. PerymupoBaHue
Npou3BOIUTENIbHOCTH. PaboTra HacocoB Ha ceTb TMpU NapalieIbHOM U
rocyieA0BaTeNbHOM coequHeHn. [lopmHeBble Hacocwl. [lpyuHUOMIT OEUCTBUS U
ycrporctBo. Hacockl mpocToro, ABOMHOrO, TPOWHOTO M YETBEPHOrO JIEWCTBUM.
['paduku nmomauu. BeipaBHHBaHME TI0/1a4M BO3AYIIHBIMU KOJIIMakaMu. PerynupoBanue
Npou3BoJUTENbHOCTH.  (CHnenuanbHble  BUIbI  HACOCOB:  OCEBbIe, BUXPEBBHIE,
HiecTepeHyaTeie, CTpyiHble U Jap. CpaBHUTENbHAsS XapaKTEPUCTHKA M O0JacTH
pUMeHEHUs1 HacocoB. OnTuMu3aiiys paboThl HACOCHBIX YCTAaHOBOK (arperaTos).




Knaccupukanus MammH Juig cxaTus M nepeMenieHuss razoB. OoOmactu
npuMmeHeHrs. OCHOBBI OJHO- W MHOTOCTyINEHYaTroro cxarus. LleHTpoOexHbie
MalIMHbL. BeHTUIATOPBI, TypOOKOMIIPECCOPBI, WX OCHOBHBIE XapaKTEPUCTHUKH.
[TopmaeBsle  kommpeccopsl. CteneHb cxaTtus. HHAaukatopHas auarpaMmma.
MHoroctyneH4aroe cxaTHe U paclpeaesIeHUE JaBICHUS MEXAY CTYIEHSIMHU.

Oxutakaenue MamuH. MeToabl peryJIMpoBaHus TPOU3BOAUTEIBHOCTH. Pacxon
sHepruu. Jlpyrue Tunbl MallMH JUIA CXaTUS M TPAHCHOPTHUPOBAHUS TIa30B.
CpaBHUTENbHASA XaPAKTEPUCTUKA MALIUH ISl CKATUSL U TPAHCIIOPTUPOBAHUS Ta30B U
o0JyiacTu ux npuMeHeHus. Beioop u ontumu3anus paboTbl KOMIIPECCOPHBIX MAIIIKH.

Bakyym-Hacochl. Knaccuduxanust BaKyyM-HacOCOB. OCHOBHBIE
XapaKTEPUCTHUKHU. [TopiuiHeBbie BaKyyM-HaCOCHBI. [IponomKUTENTEHOCTD
BaKyyMUpPOBaHUs cOCy10B. PoTalinoHHbIe BaKyyM-Hacochl. BoJloKO/IbIIEBbIE BaKyyM-
Hacochl. Jlpyrue THUmbl BaKyyM-HacocoB (CTpyHHBIE BaKyyM-HacocCbl, OIHO- H
MHOTOCTYyH€HYaTble ¥ T. 1.). KOHCTpyKIMM BaKyyM-HacocoB JUIsl TIIOJyYEHHs
IyOOKOTO BaKyyMa.

Jureparypa k teme 3: [1, 2, 3]

Tema 4. OcHOBBI TEOpUH TETUIOOOMEHA

ConepxaHue TeMbl 4:

3HaueHue MPOLECCOB TEIIOOOMEHAa B XHMMHUYECKOM W JPYrHX OTpacisax
npoMbluIeHHOCTU. CriocoObl mepeHoca TemioThl. TemrepaTypHoe Mojie, TPagueHT
TeMIlepaTyp, TEIUIOBOM TIOTOK, HW30TEPMUYECKHE TOBEPXHOCTH. [IpuHLIUTIBI
COCTaBJICHUS TETJIOBBIX OaTaHCOB.

TennonpoBogHoCcTh.  YpaBHeHue 3akoHa Dypee. JludbddepennuaibHoe
ypaBHEHUE TEIUIONPOBOJHOCTH B HEMOJBUKHOM cpefie. TenaonpoBoAHOCTh MIOCKUX
U UWIMHIPUYECKUX CTEHOK (OJHO- W MHOTOCJIOMHBIX) TIPU yCTAaHOBUBIIEMCS
TEII000MeHe.

KoHBEKTHBHBI TEPEHOC TEIUIOTHI, TEIUIOOTAa4dad. TEraoBOM NOTPAHUYHBIN
cior, mpodmib Temmeparyp. YpaBHeHue TeruiooTaaun. JuddepennumansHoe
ypaBHEHHE KOHBEKTUBHOTO TeriooomeHa (ypaBuenue Oypne — Kupxroda). [Togobue
MPOIIECCOB TEIII0O0OMEHA, KpUTEPUU TO100MsI U uX (pusmdeckuid cMbici. TemnooTnaya
IIPY BBIHYKJECHHOW M €CTECTBEHHOW KOHBEKLHMH. TernnooTaaya B IUIEHKE KUIKOCTH.
TemnooTaayua mpu KOHACHCAIIMN U KUTICHUH.

Cnoxsblil TermooOMeH. TernaoBoe U3ayyeHue Tea U ra3oB. TernaooOMeH Mpu
U3ITy4YECHHH.

Termnonepenava. YpaBHEeHHE TEIUIONEPEAAYM [T TIIIOCKOW U [IWIMHIPUYECKON
CTEHOK (OAHO- ¥ MHOTOCJIOMHBIX) MPU MOCTOSHHOM TEMIEpAType TEIJIOHOCUTENEH.
CBs3p MeXly KO3I(P(ULIHUEHTaMH TEIUIOOTIAYM M KO3(P(ULIMEHTaMH TEIUIONepeiayu.
Tennonepenaya npu NepeMEHHbIX TEMIEpaTypax TerIoHOcuTenei. JIBuxkyias cuia
TeIJIoNepeaun, CpeaHss IBIKYyIIas cwia. B3anMHOe HampaBieHUE IBUKCHUS
TEIJIOHOCUTEJIEH, €ro BEIOOD.

[TonsiTue o HecTanMoHapHOM TeruioooMeHe. OCHOBBI pacueTa TeII000MeHa Mpu
HECTALIMOHAPHOM MEPEHOCE TETUIOTHI.

Jlureparypa k teme 4: [1, 2, 3]




Tema 5. HarpeBanue u oxnaxjaeHue

CopaepxkaHuE TEMBI 5:

HarpeBaromue areHTbl M cnocoObl HarpeBaHus. OXJaXIarollue areHThl,
criocoObl oxyaxaeHusi. OCHOBHBIE TpeOOBaHMS K TeIIOHOCUTEIsIM. KoHCTpyKium
TEMJI0OOOMEHHBIX amnmapaTtoB W METOJWKH WX pacdyera U ontuMusarnuu. Pacuer
TETJION30JIAIIMA 000PYIOBaHUS, TEXHUKO-DKOHOMHYECKOE OOOCHOBAHWE TOJIIUHBI
TETJION30JISIINH.

JIureparypa x teme 5: [1, 2, 3]

Tema 6. MaccooOMeHHBIE TTPOIIECCHI

ConepxaHue TeMbl 6:

3HaueHne MaCCOOOMEHHBIX MPOIIECCOB B XUMUUYECKON TEXHOJIOTHH, a TAKKE MTPU
peuieHun 3KoJioruyeckux mnpoodsem. Kiaccuduxanus u o0mas xapakTepUCTHKA
MaccooOMeHHbIX mporeccoB. CrocoObl BeIpaskeHus1 coctaBa (a3. 3akoHbI (Haz0BOro
paBHOBecus. CkopocTh MaccooOMeHa. MosekyspHasi, TypOynenTHas quddysusi.

MatepuanbpHblii OamaHC M ypaBHEHHME JHMHUM pabouyMX KOHIICHTpAIHil.
JIBukymiass cuiga MaccoOOMEHHbIX — mpoueccoB. HampasieHuss npoTekaHHs
MacCOOOMEHHBIX MPOLIECCOB.

Kounsexknus n maccootnava. [Ipoduns koHIIEHTpalnii B TypOyJIEHTHOM TTOTOKE.
[Munponunamudeckuii u AudGHy3MOHHBIN TOTPAHUYHBIE CIIOU. TeopeTHIeCKUue MOJIEIH
Maccornepenoca. JluddepeHunanibHoe ypaBHEHHE KOHBEKTHBHOW auddysumn.
VYpaBuenue wmaccootaaud. [IpeoOpazoBanue auddepeHuanbHbIX ypaBHEHUN
IepeHoca Macchl METoJaMu Teopuu 1noaodus. KpurepuanabHbie ypaBHEHHS
Maccootnayu. OCHOBHOE ypaBHEHUE MacCONEpelayun.

Beipaxxenne  kosdduimenta  maccomepenaud  4yepe3 KO3 QUIIMEHTHI
MaccooTnayn (ypaBHEHME aJAMTUBHOCTH (DAa30BBIX comnpoTuBieHuil). CpenHss
JBIKYIIAsi CWJIA IPOLECCOB Maccomepenayd. BiusHHe TuapoauHAMUYECKON
CTPYKTYphl TIOTOKOB Ha BEJHMYMHY CpPEAHEN JBIXKYIIEW CHIBI Ipolecca
Macconeperaym.

Jlureparypa k teme 6: [1, 2, 3]

3.3 llpakTnyecKkue (ceMUHAPCKHE) 3aHATHS

Ne Tema 3aHsaTHS O0beM, Jac. Jlurepa
/1 Typa
1 OCHOBBI TEXHUYECKOU TUIPABINKH 10/1 [6, 8]
2 [TepemenieHne >KMAKOCTEN 1 Ta30B 10/1 [6, 8]
3 OCHOBBI TEOPHUH TEMIO00OMEHA 10/1 [@_8]
4 HarpeBanue u OXJIaXKIeHHE 10/1 [6. 8]
5 OCHOBBI Maccorepeaun 11/1 [6, 8]
UTOroO: 51/6




3.4 JlaGopaTopHbie padoThI

No O6bvem, | Jlutepa
Tema paboTs
n/m Jac. Typa
Omnpenenenre K03()PUIMEHTOB THUAPABIUIECKOTO
1 0/0 [4.9]
COIPOTHBIICHUS TPYOOIIPOBOJIOB
5 OmnpeneneHre  XapaKTePUCTHKU  HACAJIOYHBIX 10/1 [4, 5]
MaTepUasoB
3 M3yuenne paboThI IEHTPOOEKHOTO BEHTHISITOPA 10/1 [4, 5]
4 Omnpenenenve kodhdUIMEHTa TEIIOMPOBOAHOCTH 10/1 [4, 5]
MeTaa
5 Omnpenenenre xKodQPUIMEHTa TETUIOMPOBOIHOCTH 10/1 [4, 5]
U30JISIIIMOHHOTO MaTepuaa
5 OHpC,Z[CJICHI/ICV KOO PUIIMEHTA TETUIOOTAAYN TPHU 11/0 [4, 5]
BBIHYKJICHHON KOHBEKITUU
NUTOIO: 34/4
3.5 CamocTosiTejibHasi padoTa CTyJAeHTa
Ne .
i Buner camocTosTenbHON pabOTHI CTYCHTA O6bewM, vac.
1 M3ydenue NeKIMOHHOTO MaTepualia 15/55
2 ITonroroBka K NMpakTUYECKUM 3aHITUAM 16/55
3 [ToaroroBka K 1a00paTOpHBHIM paboTaM 15/55
4 BrinonHenne KypcoBoro mpoekTa 0
5 Brinonnenne KkypcoBoi paboThl 27127
6 BrimonHenne WHIMBUYaabHOTO 3a/1aHuUs 0/0
UTOIO: 74/192

3.6. Kypcosoii npoekt (padoTa), HHIUBHAYAJIbHOE 3aJaHUE

JUis CTyIeHTOB OYHOM M 3a04HOM ¢GopM oOOyueHHuss Y4YeOHBIM IJIAHOM
IpeayCMOTpeHa KypcoBasi paboTa 1o JUCLUIUIMHE.

O6beM yueOHON Harpy3Kd HpU BBIMOJHEHHH KypcOBOM paboThl — 27 4acos.
3ajaHne BBIOMPACTCS CTYJCHTOM B COOTBETCTBUH C METOJUYCCKUMH YKA3aHUSIMU [/,
9] u cormacoBbIBaeTCs ¢ MPEMOAaBaTENEM.

4. OHJ OHEHOYHbLIX CPEJACTB

4.1. Kputepunm ¥ mKajdbl AJdsi HHTETPHPOBAHHON OLEHKH YPOBHS
cpopMUPOBAHHOCTH KOMIIETECHIUM

COCWICZSJZ}ZIOM/;CZ}Z KomMnemeHyuu — nojHona SHAHUU

HYJICBOW YpPOBEHb: HEBEpHbIC, HE apPryMEHTHUPOBAHHBIE, C MHOMXECTBOM

rpyObIX OIIMOOK OTBETHI Ha BOIPOCHI / OTBETHI HA JIBa BOMPOCA M3 TPEX MOJHOCTHIO

OTCYTCTBYIOT. YPOBEHb 3HAHHI HI)KE MUHUMAJIBHBIX TPEOOBAHUI;




— TMOpOTOBBIM  YPOBEHb: JaHbl HEJOCTATOYHO TMOJIHbIE, TOYHBIE U
apryMEHTUPOBAHHBIE OTBETHI Ha BONPOCHL. [LIIOXO 3HAET TEPMUHBI, ONPENECIECHUS U
IIOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIEHUS, TPUHIMIIBL. JIOMyIIIEHO MHOIO
HErpyOBbIX OIINOOK;

— cpegHuil  ypoBeHb:  JlaHBl  [IOCTaTOYHO  MOJIHBIE, TOYHBIE U
apryMEHTHPOBAHHBIE OTBETHI Ha BOIPOCHL. B LI€JIOM 3HAET TEPMHHBI, OIPENEICHUS U
IIOHATUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOLIEHUWS, NpUHUMIBL. JlomymnieHo
HECKOJIBKO HErpyObIX OIINOOK;

— TMPOJBHHYTHIA YpPOBEHB: JAaHbI IOJHbBIE, TOYHbIE U APTYMEHTHUPOBAHHBIE
OTBETHl HA BOIPOCHL. 3HAET TEPMHUHBI, OMNPENCICHUS W TOHATHUS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOILICHUS, NPUHUUIBL. J[OMyIIEeHO HECKOJIbKO HErpyObIxX
OIITNOOK;

— BBICOKHIU ypOBEHbB: JAaHBI NIOJIHbIE, TOYHBIE U APTYMEHTHPOBAHHBIE OTBETHI
Ha BOIPOCHI. 3HAET TEPMUHBI, ONPEACIICHNS U MOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIECHMS, IPUHIMIIBL. J[OITyIIIEHO HECKOJIBKO HETOYHOCTEH.

Cocmasnarowas KomnemeHyuu — yMmeHus

— HyJIEBOIl YpOBEHb: IOJHOE OTCYTCTBHE TMOHUMAHUS CYTH METOAUKH
pelieHusi 3a7aud, JOMYyUIEHO MHOXECTBO TpyOedmmx omuOoKk / 3ajaHus He
BBIIIOJIHEHBI BOOOIIIE;

— MUHUMAQJIbHBI ypOBEHb: cjlab0e MOHUMAHUE CYTH METOJUKU PELICHHS
3a/laun, JOMylIeHbl TpyOble omuOku. Pemenuss He o6ocHoBaHbl. He ywmeer
UCTIOJIb30BaTh HOPMATHBHO-TEXHUYECKYTO JINTEPATYPY.

— TIOPOTOBBIA YPOBEHB: JOCTATOUYHOE MOHHUMAHHE CYTH METOIUKU PEIICHHS
3aJja4M, JOMYIICHBI OIMMOKHU. Perienns He Bceraa 000CHOBaHBI. Y MEET HCIOIh30BaTh
HOPMATHUBHO-TEXHHUECKYIO0 JHuTepaTypy. Crnabo OpHUEHTHUpPYETCS B CHEIHaTbHOU
HAYYHOW JIUTepaType, HOPMATUBHO-TIPABOBBIX aKTax;

— CpeIHUH YpPOBEHb: B II€JIOM MOHHMMAET CYTh METOIMKHU PELICHUs 3a/JayH,
nomnyiieHsl omuOku. Pemenuss He Bcerga 0OOCHOBAaHBI. YMEET MCHOJIb30BaTh
HOPMATUBHO-TEXHUYECKYI0O U CIEIUAIbHYI0 HAY4YHYIO JHMTEpaTypy, HOPMATHUBHO-
MIPaBOBBIC AKTHI,

— TMPOJBUHYTHIH YPOBEHb: B II€JIOM IMOHHUMAET CYTh METOJIMKH PEIICHUs
3a1aun, JOMylieHbl HeTouyHocTH. CrocoOeH 000CHOBaTh peIICHUS. YMeeT
UCIIOJIb30BaTh HOPMATHUBHO-TEXHUYECKYIO M CHEIUATIbHYI0 HAY4YHYIO JIMTEpaTypy,
HOPMATHBHO-TIPABOBBIC AKTHI;

— BBICOKHI ypOBEHB: MOHMUMAET CYyTh METOJUKHU perienus 3agaun. CrocobeH
O00OCHOBaTh pEIICHUS. YMEET WCIOJb30BaTh HOPMATHBHO-TEXHUYECKYI0 U
CHEIHATIFHYI0 HAYYHYIO JJUTEPATypPy, EPEI0BOI 3apyOeKHBIN OIIBIT.

Cocmasnarowas Komnemenyuu — 61a0eHue HagblKamu
— HYJIEBOM YpPOBEHB: HE JIEMOHCTPUPYET BIIAJICHUE HABBIKAMH BBIIIOJHECHMS
npodeccuoHaNbHBIX 3a7a4. He MOXeT BbIIOJIHUTE 3aaHMUS;
— MUHUMQJIBHBIA YPOBEHb: HE JAEMOHCTPUPYET BIIAJICHUE HaBbIKAMU
BBINIOJIHEHMSI PO ECCUOHAIBHBIX 3a1a4. VICIIBIThIBAET CYIIECTBEHHBIE TPYJHOCTH IIPU
BBIIIOJTHEHUHN OT/EIbHBIX 3aJaHUN;



— TIOpPOTOBBIN YPOBEHB: BJIaJICET HABBIKAMH BBIIIOJHEHUS MPOPECCUOHATBHBIX
3aJlay Ha IOPOTrOBOM YPOBHE. 3aJJaHUs BBIIIOJIHSIET MEIJIEHHO U HEKAUECTBEHHO;

— CpeOHUll ypOBEHB: BIAJIC€T HABBIKAMH BBINOJHEHUS NMPOQPECCHOHATBHBIX
3aja4. 3a/1laHus BBIMOIHSIET HAa CPETHEM YPOBHE IO OBICTPOTE U KaYECTBY;

— TMPOABHUHYTHIA YPOBEHBb: BIAACET YBEPECHHBIMHU HABBIKAMM BBIIOJIHEHUS
npo(ecCHOHANBHBIX 3a7a4. BBICTpO M KaueCTBEHHO BBINMOIHSET 3a/laHus, MHOT/AA
JOIyCKasi HE3HAYUTENIbHBIE MIOTPENTHOCTH;

— BBICOKMH yPOBEHb: BIIAJICET YBEPECHHBIMM HABBIKAMHU  BBIIOJIHEHUS
npoecCHOHANbHBIX 3a7a4. bBBICTPO W KayeCTBEHHO BBIMOJHACT 3aJaHusi, MpH
HEO0OXOAMMOCTU JEMOHCTPUPYS TBOPUECKHUM MOIXO.

0Ob6006wenHas oyeHka chopmMupos8aHHOCMU KOMNEmMeHyull

— HYJIeBOM ypOBEHb: Ha HYJIEBOM YypoBHE C(OpPMHUPOBAHBI:  BCE
COCTAaBJIAIONINE; OJHA WM JIBE U3 TPEX, OCTAIbHBIE — HAa 00JIe€ BLICOKOM YPOBHE;

— MUHHUMQJIbHBIA YPOBEHb: HA MHUHUMAJIHHOM YpOBHE C(OPMUPOBAHBI: BCE
COCTABJISIONIUE; OJTHA UJIU JIBE U3 TPEX, OCTAIIbHBIE — Ha 00JIee BHICOKOM YPOBHE;

— TIOpPOTOBBIM YpOBEHb: Ha TOPOTOBOM YpOBHE Cc(OpMUPOBaHBL: BCE
COCTAaBIISIONINE; OJHA WM JBE U3 TPEX, OCTAIbHBIC — Ha 00JIee BLICOKOM YPOBHE;

— CpEeIHMM YpOBEHb. Ha CpPEIHEM YpOBHE C(OPMHPOBAHBI:  BCE
COCTAaBIISIOIIME; OHA W JIBE U3 TPEX, OCTAIbHBIC — Ha 00Jiee BLICOKOM YPOBHE;

— TMPOJABHHYTHIA YPOBEHb: Ha IPOJABHHYTOM YpOBHE C(HOPMHPOBAHBI: BCE
COCTABJISIFOIIME; OJTHA WJIM ABE U3 TPEX, OCTAIbHBIE — HA BBICOKOM YPOBHE;

— BBICOKHU YPOBEHbB: Ha BLICOKOM YPOBHE CPOPMHUPOBAHBI BCE COCTABIISIOININE
KOMIIETCHIINH.

4.2 Bonpockl K 3K3aMeHY U MPUMeEP IK3aMeHALIMOHHOT0 O1JjieTa
AOGcopOuusa. MarepualibHblil OaaHc npoiiecca abcopOIuu.
AbGcopOrus. TpeboBanus k abcopOeHTaM.

['mnpaBaudecKkre MaluHbI, UX KIacCU(UKAITHS.
['unpaBnuyecKoe COMPOTUBIICHHUS.

['mapocTaTrueckoe 1aBiIeHUE.

WNuTencudukaiys TeraoBbIX IPOILIECCOB.

Kunetndeckoe ypaBHEHHE MaCCOOOMEHHBIX MPOIIECCOB.
Kunernueckoe ypaBHEHHE TEIIOBBIX MPOIECCOB.

© oo NGk WDd R

Knaccudukanys moBepXHOCTHBIX TEIJIO0OMEHHUKOB.

-
©

10.Knaccudukaius npoieccoB Mo IBUXKYILEH CHIIE.

-
=

Knaccudukanus mpoieccoB XUMHUYECKONH TEXHOJOTHU 10 H3MEHEHUIO
[apaMeTpoB MPOLIECCa BO BPEMEHU.

12. KOHBEKTHBHBIH TEIII00OMEH.
13. JlyueBoii TemI0O0OMEH, €ro XapaKTepUCTHKA.

14. Maccoobmena wmexay (azamu. MatepuanbHblii  OajlaHc —Tporiecca
MaccooOMeHa.

15. Macconepenaua.



16. MounexynspHasi 1 KOHBEKTHUBHAs TU(Pdy3usl.

17. OcHOBHOE ypaBHEHHE TeIUlonepenaun. JBuxkyiias cuia TEMIOBBIX
MPOLIECCOB.

18. IlnactuH4YaTbhie TEILNIOOOMEHHUKH.

19. TloBepxHOCTHBIE TEMIIOOOMEHHUKH.

20. IlpuHIMOHATBHBIE CXEMbl OCHOBHBIX TUIIOB a0COpPOEPOB.

21. PexxuMbl IBMKEHHUS KUIKOCTH. Y PaBHEHHE HEPA3PBHIBHOCTH MOTOKA.
22. CnocoObl HHTeHCU(UKAIIMK TEIUIOBBIX MPOLIECCOB.

23. CnocoObl Harpesa.
24. TennooOMeHHUKH. KOHCTPYKIIMHU TEII00OMEHHHUKOB.

25. TemmooOMeHHBIE — ammapartbl, UuX  Ha3HadyeHusa. Kriaccudukamms
TEMI000MEHHUKOB

26. TemnonpoBoaHocTs. KonBekius.

IIpumep dK3aMeHAIMOHHOTO OUJIETA:

TOYBIIO «JOHELIKUI HALIMOHAJIbHBIN TEXHUYECKUI YHUBEPCUTET»
[TporpamMMa NOATrOTOBKH: CHELIUATUTET
Hanpasnenue: 18.03.01 «Xumuueckasi TEXHOIOT U
Criermanu3anusi: XuMU4YecKass TEXHOJIOTUS XUMHKO-(apMalleBTHUECKUX IMPErnapaToB U
KOCMETHUYECKUX CPENICTB
Cemectp: 4
VYuebnas qucuurunHa: [poreccsl 1 anmapaThl XMMUYECKOH TEXHOJIOTUU

BUJIET Ne 11

1. T'uappocratuueckoe JaBJjeHUE.

2. Macconepenaya.

3. XonoaHas )KUIKOCTh ¢ Temiieparypoi 20°C UCTIOab3yeTCs A1l OXJIAXKICHUS
500 kr/u ropsued JXKHAKOCTH OT HadalbHOW Temrieparypbl 80°C 10 KOHEYHOM
temnepatypsl 35°C. Koneunast temrneparypa xosoaHoi xkujkocta 30°C. Y aenbHas
TEIUIOEMKOCTh ropsueit xxuakoctu 2,3 kJIx/(kr-K). Kosdduuuent remnonepenauu B
TeroobMennrke pasen 250 Br/(M*K). Onpemenuts HEOOXOIMMYIO MOBEPXHOCTh
TEII000MeHa.

YTBepkneHoO Ha 3acenaHu Kadeapsl XHMHUYECKOH TEXHOJOTHMH TOIUIMBA,

npoTOKOJ Ne (0] 20_ 1.
3aB. kadenpoii . DK3aMeHaTop

4.3 Kpurepuu onieHUBaHHUS

OneHnBaHNe ypOBHS OCBOCHMSI CTYJEHTOM Y4eOHOTO MaTepHasa JUCIUILINHBI
«IIpoueccel u anmaparsl XMMUYECKOW TEXHOJIOTUU» MTPOU3BOJUTCS B XOJ€ TEKYILETO
KOHTPOJISL K TPOMEKYTOUHOM aTTecTaliu (CEMECTPOBOTO KOHTPOJIS).

Tekymiuid KOHTPOJIb 3HAHUK CTYJIEHTA OCYIIECTBISIETCS IO PE3yJIbTaTaM
MPaKTUYECKUX 3aHSATUH, BBITIOJIHEHUS Ta0OPaTOPHBIX paboT. BeinmonHeHue 3a1anuii Ha
MPaKTUYECKUX 3aHSATUAX, BHITOIHEHUE TAOOPATOPHBIX PabOT SIBISIETCS HEOOXOJUMbIM
YCJIOBUEM JIONYCKA CTYJICHTA K DK3aMEHY.



Pacnipenenenne 60amioB TEKyIero KOHTPOJIsl pabOTHI CTYJEHTA Ha IPOTSHKCHUH
ceMecTpa MpUBeIeHO B Tadymiie 1.

Tabmuna 1 — Pactipenenenne 0amioB TEKYIIEro KOHTPOJIS

Bo3moxHoe
dopMa KOHTPOJIS | KOJTHYECTBO [Tpumevanue
0ajI0B
Otuét 0 3 3amanue BBIIOJIHEHO IPaBUIIBHO,
BBIIIOJIHEHUU 000CHOBAHO, MpUBEICH aHaJIu3
3aJaHAs Ha MOJIyYeHHOTO pe3yIbTaTa
IPAKTHICCKOM 1 3a/1aHKe BBITTOJTHEHO B IIEJIOM MPABWIIBHO, PEIIICHUS
3aHSATHU. HE Bceria 000CHOBAHbBI, BOZHUKIIA TPYTHOCTH B
0OBSCHCHHH TTOJTYYCHHBIX PE3yIbTaTOB
HUTOI'O 51 MakcuMaiabHO BO3MOYKHOE

IIpomexyTouHass aTTecTalMsi MO PE3yJibTaTaM OCBOCHHS IUCIUIUIMHBI B
CeMEeCTpe MpOBOAUTCA B (OpPME CEMECTPOBOIO SK3aMeHa B COOTBETCTBUH C
«Ilonoxennem o0 opraHuzanuu yueOHOro mpouecca B J(OHEIIKOM HaIlMOHAJIHLHOM
TEXHUYECKOM YHHUBEPCHUTETE», yTBEepkAeHHOM npukazom JOHHTY ot 02.05.2018r.
Ne 337-14.

dopma MpOBEACHUS HK3aMEeHa — TMHChMEHHAs. OJK3aMEHAI[MOHHBIN Ouier
BKJIIOUAET B ce0s 2 TEOPETUYECKUX BOIIpOca U 3a7ady. [Ipu olleHnBaHUU CTyIeHTa Ha
IK3aMEHE MPerno/iaBaTelb PYKOBOACTBYETCS KPUTEPUIMH, PUBEIACHHBIMU B TaOIHIIE
2.

MaxkcruManabHOE KOJMYECTBO OAJIJIOB 32 OTBET Ha BOMPOC SK3aMEHAIIMOHHOTO
Oounera 3acUMTHIBACTCA CTYJEHTY B Cllydae, €Clid OTBET MOJATBEP)KIACT BIIAJCHUE
CTYJEHTOM 3HaHHUSIMH B [TOJIHOM 00beMe yueOHO! MporpamMmbl, MaTEpHUall U3JI0KEH B
JOTUYECKON TIOCTEIOBATENIbHOCTH C BBIJIEJICHUEM TIJIABHOTO, COACPKHUT TOYHBIE
(GOpMyJIMPOBKH, COMPOBOKIACTCS MILTIOCTPUPYIOLUIMMH CXEMaMH U pUCYHKaMu (IIpu
HEOOXOJIMMOCTH).

B cnyuae, eciiu OTBET Ha BOIIPOC HE B IMOJIHOM Mepe OTBEYaeT MPUBEIECHHBIM
TpeOOBaHUSAM, CTYJIEHTY 3aCUMTBIBAE€TCS KOJMWYEeCTBO OayioB, paBHoe 5. Ilpu
OTCYTCTBHH MPABWJIBHOTO OTBETa Ha IMOCTABJICHHBIN BOMPOC CTyAEHT moiydaeT 0
0aJIoB.

Tabnuua 2 — Pacnipenenenrie 0ajaioB [0 CEMECTPOBOMY IK3AMEHY

MakcumMaibHO BO3MOKHOE

dopma KOHTPOJIA
KOJIMYECTBO 0aJlIOB

OTBeT Ha BOIIPOCHI Bompoc 1 15
AK3aMEHAIMOHHOTO OmieTa BOTIPOC 2 14
Borpoc 3 (3agaya) 20

UTOoro 49




HroroBas ouneHka onpenensercs MyTeM CyMMHUPOBAHMS KOJUYecTBa OasioB
0 pe3yjibTaTaM TEKYILIero KOHTPOJIA M KOJWYecTBa OayuioB MO pe3yJbTaTam
CEMEeCTPOBOTO 3k3aMeHa. MaKcuMAalbHO BO3MOKHOEe KoJimuecTBo 0asioB — 100.

[Tonyuennass onenka 1o 100-0amibHOM IIKame OMpEAENsieT OIEHKY 10
rocyaapcTBeHHoM mkaie u mkane ECTS:

Cymma 6ajuioB 1o OneHka no Onenka 1o
100-6anpHoi mkane ECTS rocyAapCTBEHHOU

IIIKAaJIE IIIKaJIE

90-100 A OTanuno

80-89 B Xoporo

75-79 C

70-74 D VY 10BIETBOPUTETHLHO
60-69 E

35-59 FX HeynoBneTBoputeabrHO
0-34 F*

* — ¢ 00s13aTEIBHBIM MOBTOPHBIM U3YYCHUCM AUCHUIIIINHBI.

4.4 Tlpumep TeKylIiero Ompoca Ha NPAKTHYECKHX (CEMHHAPCKUX)
3aHATHAX U JA00paTOPHBIX padoTax

1. UTto Takoe cTallMOHapHBIN Tporecc?

2. Uto Takoe pa3zMepHOCTH Ipolecca?

3. BBIBaOT M CTallMOHAPHBIE OJJHOMEPHBIE MIPOIIECCHI?

4, B dem 3akrouaroTcsi COBpeMeHHbIE TpeOOBaHUS K Mpolieccam?

5. [TonyunTe OCHOBHOE ypaBHEHUE TUAPOCTATUKHU, TOBEPXHOCTh C PABHBIM
JTaBJICHUEM B a0COJIFOTHOM ITIOKOE.

6. Urto siBnsieTcs NpeIMETOM U3Y4YEHUS TUIPOIUHAMUKHI U THIPOCTATUKH ?

1. HalinuTe mose naBiaeHWsT B OTHOCHUTEIBHOM IOKOE BO BpaIalOIIEMCS
cocye.

8. KakoB snepreruueckuii cMbici ypaBHeHust bepuyun?

9. 3anuimMTe ypaBHEHUE HEPA3PHIBHOCTH MTOTOKA.

10. 3amummre ypaBHeHHe bepHymim myia uaeadbHOW M pealbHOU (BS3KOM)
KUIKOCTH.

4.5 KypcoBoe npoekrupoBanue [/, 9]

CornacHo ydeOHOMy T1utaHy, mno aucuuiuinde "llpomeccel M ammapartbl
XUMHUYECKON TEXHOIOTUU" MpeayCMOTpEHa KypcoBasi padoTa.

TemaTuka KypcoBOil pa0OThl CBA3aHAa C M3YYEHHEM THIIOBBIX MPOLECCOB U
anrapaToB XMMHYECKON TEXHOJIOTMH, OCHOBAM METOJMK UX pacyera.

KypcoBas pabota cOCTOUT U3 OTIENbHBIX 3aJJaHHM, OXBAaTHIBAIOIIUX OCHOBHBIE
paszesbl AUCLUUILIMHBI TUAPABIMKY, TEIUIONIEpe1ady U Macconepenaqy.

B kypcoBoii paboTe CTyI€HT JIOJKEH BBIIIOJIHUTD TPU 3aJaHUS:



— pacdeT HaCOCHOH YCTaHOBKH;
— pacyeT XOJOIWUIbHHKA JIJISl OXJIAXICHUS Ta3a;
— pacueT abcopOepa aia noriomenus NHj

Kaxnplii pacyer COCTOUT U3 TEOPETUYECKOU U MPAKTUYECKOU YaCTEH.

B Tteopernueckon 4YacTu CTyIEHT ONMCBHIBAET ammapar, B KOTOPOM JaHHBIN
IPOLECC MPOBOJUTCS: MPUBOAUT PUCYHOK M KPATKOE OMHUCAHUE PaOOTHI KOHCTPYKIUH
anrapara, yKa3blBaeT Ha €ro NpEeuMyILIeCTBa M HEAOCTaTKH. BhIonHAA pacyer
anmnapara, CTyJEHT JOJDKEH IOBTOPUTh TEOPETUYECKUE OCHOBBI PacCMAaTPUBAEMOIO
Ipolecca, 3aTeM IIPOAHAIN3UPOBATh UCXOIHBIE JaHHbIC, HAYEPTUTh CXEMY alllapara,
0003HAUUTh HA HEM CTpelKaMM MaTepUalbHble W TEIUIOBBIE IIOTOKH, JAaTh
MaTeMaTHYECKOE OMMCAHWE MPOILECCa U ONPEACIIUTh aNrOpuTM pemeHus. OCHOBY
MaTeMaTUYECKOTO OMMCAHUS COCTABJSIOT YPABHEHHS MATE€PUAIbHOIO M TEIJIOBOTO
OaslaHCOB, a TaK)K€ YPaBHEHMsI CKOPOCTH TpolieccoB. [Ipu HeoOxoaumocTu Hapsiay ¢
ypaBHEHUSAMHU oO1Iero 6anaHca MOXKHO MCIOJIB30BaTh TAK)KE ypaBHEHHUs OajlaHca M0
OTJIENbHBIM KOMIOHEHTaM. [[ns ompeneneHus 3HAYEHUS (PUIUKO-XUMUYECKUX
KOHCTAaHT, HEOOXOAUMBIX JIJIsl pEUIeHMsI 3a/1ay, CICAYeT IMOJIb30BaThCsl CIPABOYHOM
JIUTEPATYPOU.

[TomyuyeHHple  pe3ynbTaThl  CIEAYET  KPUTUYECKH  ITPOAHAIU3UPOBATH,
ONPEIEIUTh COOTBETCTBUE UX pEAIBHBIM YCIOBHUSAM NPOU3BOJACTBA M IIPH
HEOOXOJMMOCTH CKOPPEKTHPOBaTh pacueTsl. [1orpemHocTs B TEXHUUYECKUX pacueTax
He J0/DKHa mpeBbimaTh 5-10%.

[Ipu oueHMBaHUM KavyecTBa KypCOBOM pabOThl pyKOBOACTBYIOTCS CJIEIYIOLIUM
pacnpeielieHueM MaKCHMAaJIbHO BO3MOXHOTO KOJMYECTBa OaJJIOB MO OCHOBHBIM
paszenam IIpoeKTa:

No MaxkcumManbHO
i HaumeHnoBanwue paszzena BO3MOYKHOE KOJIMYECTBO
OayIoB
1 | Pacyer HacOCHOM yCTaHOBKHU 30
2 | Pacuer xonoavIbHUKA JJIS OXJIAXKICHUS Ta3a 30
3 | Pacuer abcopOepa s mormomierus NHs 40
UTOTI'O 100

OueHunBaHue paszena NPOU3BOINUTCA UCXOS U3 CIETYOUIErO:

— TpaBWIbHbIE U OOOCHOBAaHHBIE (apTyMEHTHPOBAHHBIC) pEUICHUS C
VCITOJIb30BAaHUEM CIIPABOYHOM JIMTEPATYPBIL, TITyOOKHI aHaIU3 MOJIYYEHHBIX TaHHbBIX —
MaKCHMaJIbHO BO3MOKHOE KOJIMYECTBO OAIJIOB;

— TIpaBWIbHBIE pacyeTbl C 3aMEUYaHUSAMH IO OOOCHOBAaHUIO (M3JI0KEHHUE
MaTepurasa He BCEer/a JIOTMYHOE), UMEIOTCS 3aMEYaHusl 10 METOJIUKE U pe3yJibTaTaM
pacyeTa, He3HAUUTEJIbHbBIE OTKIIOHEHUSI OT HOPMATUBHBIX JOKYMEHTOB — oT 1/3 1o 2/3
OT MaKCUMaJIbHO BO3MOKHOT'O KOJIMYECTBA OAIIJIOB;

— HEBEPHBIE PELICHUS], HEYMEHHE BBINOJIHUTD PACUET JJISl HPUHATHUSA PELLICHUS,
CYILIECTBEHHbIE OTKJIOHEHHS] OT HOPMATUBHBIX JOKYMEHTOB — HOJIb OaJlJIOB.

HrtoroBas oneHka MO KypcOBOMl paboTe oOmpeAensercss CyMMHpPOBaHHUEM
HaOpaHHBIX MO pazfenam 0aoB.



S PEKOMEHAYEMAS JIMTEPATYPA

I. OcHoBHas JuTepaTrypa

1. Bnacosa, I'. B. OcHOBHBIE ITpOLIECCHI ¥ anapaThl XHMHUYECKOW TEXHOJIOTHH
: yaueOnuk / I'. B. Bnacosa, [I. A. Uyauesuy, H. A. IluBoBapoBa. — Mocksa, Bosiorna
: Undpa-Unxenepus, 2022. — 188 ¢. — ISBN 978-5-9729-0863-9. — Tekcr :
anexkTponHsbli // Ludposoii obpazoBarensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/124246.html

2. IIpouecco u annapatsl (OCHOBBI MEXAHUKH KUAKOCTH U Ta3a). [IpakTukym
: yuebHoe mocobue / A. H. OcrtpukoB, M. H. bonrosa, M. B. Konsuios, . C.
Haymuenko. — BopoHex : DBOpOHEXKCKMH TOCYHApCTBEHHBIM YHUBEPCUTET
WH)XEHEepHBIX TexHojoru, 2022. — 361 ¢. — ISBN 978-5-00032-582-7. — Tekcr :
anexTpoHHbIH // [ludpooit o6pazoBarenbhblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/122603.html

I1. JlonotHuTEIBbHASA JIUTEPATYpPa
3. @ununmos, B. B. Ilpomeccsl u anmapaTbl XUMHYECKOH TEXHOJOTHH :
cupaBouHuk / B. B. ®ununmnos, B. 1. U3maitnos. — 2-e uzg. — Camapa : Camapckuii
rocyJapCTBEHHBIM TexHHUYecKkuil yausepcutet, ObC ACB, 2021. — 54 ¢. — Tekcr :
anexTpoHHbIi // Lludposoit obpazoBatenbubiii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/111713.html

6 YUEBHO-METOANYECKOE OBECIIEYHEHME /JIUCHHAIIJIMHBI
Y4eOHO-MeTOAMYECKUE U3IaHMs], pa3paboTannbie B JJonHTY:

3. Meronuueckue ykazaHusi AJii CAMOCTOSITEIbHOM paOOThl MO JUCUHUILIIUHE
"IIporiecchl u anmapaThl IepepadOTKU IPUPOIHBIX SJHEProHOCUTENEeH" [ DIEKTPOHHBIM
pecypc] : mas oOydaronuxcs 1no HampapieHuto noarotoBku 18.03.01 "Xumudeckas
texHonorusa" Bcex gopm odyuenus / TOYBIIO "JJOHHTY", Kad. xum. TexHonoruu
tormBa ; cocT.. C. A. Cemuenko, U. I'. Jlegosen. - 286 K6. -Jlonenk : TOYBIIO
"HOHHTY", 2022. - 1 ¢aitn. - Cucrem. TtpeGoBanusi: Acrobat Reader.
http://ed.donntu.ru/books/22/m7838.pdf

4. MeroandecKkue yKa3zaHUS ISl CAMOCTOSITENbHOW PabOThI MO NUCIUILINHE
"IIpouecchl U amnmapatbl XMMUYECKUX MPOU3BOACTB" [DNEKTPOHHBIN pecypc| : A
oOyuaromuxcst o HamnpaieHuto 18.03.01 "Xumuueckas texnonorus" Bcex (opm
obyuenus / TOYBIIO "JJOHHTY", Kad. xum. texHomoruu torumsa ; coct. U. T
Henogen. - 289 K6. - Jlonenk : TOYBIIO "IOHHTVY", 2022. - 1 daiin. - Cucrem.
tpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/22/m7848.pdf

5. Meronuueckue ykazaHusl i MPOBEACHUS TMPAKTHUUECKUX 3aHATUNA IO
nucuurmHe "Ipoliecchl U anmapaThl IepepadOTKU MPUPOJHBIX dHEpProHocurenen"”
[DnekTpoHHBIHN pecypc] : 1t oOydaromuxcs o Harpaiienuto 18.03.01 "Xumuueckas
texHosorusa" Bcex Gopm odyuenus / TOYBIIO "JIOHHTVY", Kad. xum. TexHonoruu
torumBa ; cocT.. C. A. Cemuenko, U. I'. Jemosen. - 1 M6. - Houeuk : TOVYBIIO
"IOHHTY", 2022. - 1 daitn. - Cucrem. TtpeGoBanusi: Acrobat Reader.
http://ed.donntu.ru/books/22/m7839.pdf

6. Metonuueckne yKazaHUS JUISI BBIMOJTHEHUS KOHTPOJBHBIX paboOT 110
muctuminHe "Tlponeccsl u anmapathl nepepadoTKU MPUPOTHBIX SHEProHOCUTENen"



https://www.iprbookshop.ru/124246.html
https://www.iprbookshop.ru/122603.html
https://www.iprbookshop.ru/111713.html
http://ed.donntu.ru/books/22/m7838.pdf
http://ed.donntu.ru/books/22/m7848.pdf
http://ed.donntu.ru/books/22/m7839.pdf

[DnexTpoHHBIN pecypc] : A oOydaronuxcs no Hanpasienuto 18.03.01 "Xumuueckas
TtexHonorus" 3aouHoit ¢opmel oOyuenus / ['OYBIIO "JOHHTY", Kad. xum.
texHoJioruu Tomusa ; cocT.: C. A. Cemuenko, U. I'. [lemosen. - 369 KO. - Jlonenxk :
['OYBIIO "JOHHTY", 2022. - 1 ¢aiin. - CucreM. TpeboBanus: Acrobat Reader.
http://ed.donntu.ru/books/22/m7840.pdf

7. Metonuueckne yKa3zaHUS IJIs TPOBEACHHUS MPAKTUYECKUX 3aHSATHH TI0
mucuuiinHe "Ilponeccel M anmapatbl XUMHYECKMX MPOU3BOACTB" [DIIEKTPOHHBIN
pecypc] : nas oOygaromuxcs o HarnpasieHuto 18.03.01 "Xumuyeckas TexHoygorus"
Bcex ¢opm obyuenus / TOYBIIO "JOHHTY", Kad. XxuM. TeXHOIOTHU TOILIUBA ; COCT.
N.T. denosei. - 2 M6. - Honenk : FTOYBIIO "JOHHTY", 2022. - 1 daiin. - Cuctem.
tpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/22/m7853.pdf

8. Meronuueckue yka3zaHus U1l BBINOJHEHUS KOHTPOJIBHBIX paboT 1o
nuciuiinae "llponeccsl M anmapaThl XMMHUYECKMX MPOU3BOACTB" [DIEKTPOHHBIN
pecypc] : mist oOydaroruxcst o HampapiieHnuto noarotoBku 18.03.01 "Xumuueckas
texHosorus" Bcex ¢opm odyuenus / TOYBIIO "JOHHTY", Kad. xum. TexHonoruu
torumBa ; cocT. W. I'. Jlegomem. - 357 K6. - Jounenk : TOYBIIO "JIOHHTVY", 2022. 1
daiin. - Cucrem. TpeOOBaHUS: Acrobat Reader.
http://ed.donntu.ru/books/22/m7859.pdf

JIEKTPOHHO-UH®OPMAIIMOHHBIE PECYPCBhbI
OBbC IOHHTY - http://donntu.ru/library
9BC IPR SMART - http://www.iprbookshop.ru

7 MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCTUILITAHBI

7.1 JIeKIMOHHBIC 3AHATHSA

VYyeobnas ayautropusi No7.204 yueOHbIM KOpmyc 7 ajisi MPOBEACHUS 3aHATUN
JICKIIMOHHOTO U MPAKTUYECKOTO THIIA, TPYIIIOBBIX U HHINBUYaTbHBIX KOHCYJIbTAIUH,
TEKYyIIETO  KOHTPOJIA W  TMPOMEKYTOYHOM  arTecTaluu  (MyJIbTUMEIUWHOE
obOopymoBanue: HOyTOyK, OrmeparuionHas cuctema Linux Ubuntu 18.04 (2018),
LibreOffice 5.3.4 (2017), cneuuanuzupoBaHHas MeOe€b: 3KpaH MNPOEKIMOHHBIN,
JI0CKa, CTOJIbI ayAUTOPHBIE, CTYJIbs, HATJISAHBIE TTOCOOUS.

7.2 IlpakTHYecKHe U JT1a00PATOPHBIE 3aHATHSA:

VYyeOnas nabopatopus Ne 7.201, yueOHbld Kopmyc 7 nisi NOpPOBEIEHUSA
71a00paTOpHBIX PaboT, TPYMIOBBIX M HHAWBHUIYATbHBIX KOHCYJBTAIMH, TEKYIIETO
KOHTPOJII ¥ TIPOMEXKYTOUHOW arTecTanuu. MynbTUMeauitHOe 000pyI0BaHHE:
HOyTOYyK (OC - Windows 8.1 Professionalx86/64 (akamemuueckas MOJIMKUCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (nmunensuss GNULGPLv3+ u MPL2.0),
MyJIbTUMEAUMHBIA  MPOEKTOpP, HKpaH; CIEUUaTu3UpOBaHHAs MeOenb: JOocKa
ayIUTOpHAs, COJibl, CTyJbsa, Memanka JIM, wnentpudyra IIJIC3, TepmocTar


http://ed.donntu.ru/books/22/m7840.pdf
http://ed.donntu.ru/books/22/m7853.pdf
http://ed.donntu.ru/books/22/m7859.pdf
http://donntu.ru/library
http://www.iprbookshop.ru/

CXKMJI19/2,5, notennimometp ITIPC-01, Becst BJIKT-160, cymmunsnsiii mikadg CEI-
3M, BBITSDKHOM mIKad, CTOJBI MPUCTEHHbIE, ycTaHOBKa Teruonepenaun TII- 003,
yctaHoBka temtonepenayn TI1-001, ycraHoBKa n3yuyeHus mporecca nepeMenBaHus
(memranka JIM-2), ycTraHOBKa WU3y4Y€HHUS TEIUIONEPENAY IIPH BBIHYKIECHHOM
KOHBEKIIMU, YCTaHOBKA T'HIPABIMYECKOTO COMPOTUBIEHUS TPyOONpPOBOa,yCTaHOBKA
Macconepenayu npu abcopOIuu u necopOruu (KOMIpeccop), yCTaHOBKA ONPESTICHIS
K03 dHUIEeHTa TEIIOMPOBOIHOCTH.

VYyeOnas nabopatopus Ne 7.202, yuyeOHbIA Kopmyc 7 nisi NpPOBEICHUSA
71a00paTOpHBIX paboT, TPYIMOBBIX M HHIWBHUIYAIbHBIX KOHCYJBTAIMH, TEKYIIETO
KOHTPOJII M TPOMEKYTOUHOM arrectauuu. MynbTUMEAHITHOE 000pyAOBaHUE:
HOyTOYyKk (OC - Windows 8.1 Professionalx86/64 (akamemuueckas MOIMKUCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (miuuensuss GNULGPLv3+ u MPL2.0),
MYyJIbTUMEANMHBIA  TPOEKTOP, OKpaH; CHEIHATU3UPOBAaHHAs MeOenb: JocKa
ayJIUTOpHAsi, COJIbI, CTYJIbs, BBITSKHOM 1IKa(), yCTaHOBKA BaKyyM(HIbTpa, yCTAHOBKA
OTIpE/ICNICHUs] XapaKTePUCTHK HACaJOYHBIX MaTEpUajiOB, YCTAaHOBKU OIpPEICICHUS
CYXOM 1 OpolIaeMOi Haca 10K, yCTaHOBKA THPOAMHAMMKY KUIIALIETO €051, yCTAaHOBKA
OTpE/ENICHUs] XapaKTEPUCTHUK LEHTPOOS)KHOIO BEHTUJISTOPA,YCTAHOBKA CYIIKH B
KUIISIIIEM clioe, CKpyo0ep, BakyymHbIid Hacoc BH-461M, BeHTUIIATOP 1IEHTPOOCIKHBIIH

BIIII-4,annapat ABXII)

7.3 CamocTosiTeIbHAsA padoTa:

[ToMetienus st caMOCTOSITEILHOM PabOThl C BO3MOXHOCTBIO MOAKIIOUEHUS K
cetu "WHTepHer" m obecnedeHHMEM JOCTyNa B JJIEKTPOHHYIO HH(POPMALMOHHO-
0o0pa3oBaTEIbHYI0 CpEy OpraHu3alluu: YUTaJIbHBIE 3ajibl, y4eOHbIE Kopiyca 2, 3
(KomnproTepHass TEXHHKa C BO3MOKHOCTBHIO TOAKIIOUEHHS K cetu «MHTepHeT» u
o0ecrieyeHrueM JI0CTyna B JIEKTPOHHYIO0 MH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPEy
(BUOC JOHHTY) u anexkrponno-6udnunoreunyto cucremy (3bC IPRbooks), a Taxke
BO3MOKHOCTBIO MHJIMBUIYaJIbHOTO HEOTPAaHUYEHHOTO AocTyna obydaroumxcs B DbC
u DUOC mnocpenctBom Wi-Fi ¢ nepcoHanbHbIXx MOOWIBHBIX ycTpoiicTB. OC -
Microsoft Windows 7, OpenOffice 2.0.3 — obmectBennas munensus MPL 2.0, Grub
loader for ALT Linux — munensus GNU LGPL v3, Mozilla Firefox — munensus
MPL2.0, Moodle (Modular Object- Oriented Dynamic Learning Environment) —
munen3uss GNU GPL).
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