MUWHHCTEPCTBO OEPA3OBAHUS 1 HAYKU
JTOHELIKOM HAPOJ/IHOM PECITYBJIMKU
T'OCYJJAPCTBEHHOE OBPA30OBATEJIBHOE YUPEX/EHUE
BBICHIEI'O [TPO®ECCUOHAJIBHOI'O OBPASOBAHUS
«TOHELIKMI1 HALITMOHAJIbHBI TEXHUYECKNI YHUBEPCUTET)
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Pabouas mnporpamma mucummuivHabl «lIponeccel u  anmaparsl nepepabOTKH
MPUPOIAHBIX SHEPTOHOCUTENEI» COCTaBIeHa B COOTBETCTBUU C YU€OHBIMU IUIAHAMM I10
Hanpasienuio moaroroBku  18.03.01 Xwumuueckas texuosorus (HampaBieHHOCTB
(mpodmiip) — XuMHuueckass TEXHOJIOTUS MPUPOTHBIX SHEPTOHOCUTENCH U YTICPOIHBIX
matepuainos) aia 2023 roga npuéma mo ouHoOM U 3a04HOM opMam 00yUeHUSI.

CocraBuTens:

Cr.mpen. kad. XTT @@/ Cémuenko C.A..

(moamuch)
Pabouas IIporpamMmMa pacCMOTpeHAa U IIPHUHATA HA 3aCCIAHUU Ka(l)eI[pBI «XUMH4YecKas
TEXHOJIOTUS TOILJIINBA)).

[Iporokon ot «17» mapta 2023 roma Ne 8

3aBeayromuii kKadeapon - / ¢t/ Nenosen W.T.
(no;[rmcs) (®.1.0.)

PaGouas mporpamma omo0peHna ydeoHo-MeToaudeckoii komuccueir 'OYBIIO
«JIOHHTY» o nanpasnenuto noarotoBku 18.03.01 «Xumuyeckas TEXHOJIOTHS.

[Tpotoxon ot «24» mapta 2023 roma Ne 3

=g

2 <\
I[Mpencenarens M“/ [IlanoBasnos B.B.

(moamuce) (®.1.0.)
Pabouas ImporpaMMa npoaJjieHa i 20 roga HpI/IéMa Ha 3aCCJlaHuHn Ka(bezprl

IIpoToKOII OT « » 20 roaa Ne

3aBenytouuii kadenpoit

(moamuce) (®.1.0.)
Pabouas mporpamma mpoaJjiena st 20 rojaa mpuéMa Ha 3aceaHuu Kadeapbl

[IpoTokon OT « » 20 roma Ne

3aBenyromuii kaheapon

(TIoaHCh) (®.1.0.)

Pabouas nmporpamMmMa npoaJiena it 20 roga npuéMa Ha 3acelaHuu Kadeapsl

[IpoTokon OT « » 20 roma Ne

3aBenyromuii kaheapon

(moamuce) (®.1.0.)



1 OBBEKT, LHEJIb U 3AJAYN OCBOEHUA JNCIUIIJINHBI

JlucuuniauHa paccMaTpUBaeT BOIPOCHI pacyeTa IPOLECCOB XUMHUYECKOU
TEXHOJIOTMH, a TaKXkKe BbIOOpa U MPOECKTUPOBAHUS allllapaToB ISl UX OCYILIECTBICHMUS.

Lenbto mpenopaBaHusl AUCUUIUIMHBI SBISETCS: MOJATOTOBKA CIELUAIMCTOB K
npo(heCCUOHATIBHON NIEATEIBbHOCTU IyTEM HM3y4YEHUs HamOOoJee paclpoCTpPaHEHHBIX
IPOLIECCOB U allapaToB XUMUYECKOW TEXHOIOTHU

B pe3ynbpraTe 0CBOEHUS IUCHUIUIMHBI CTYACHT JOJDKEH

3HATh.

- TEOPETUYECKHE  OCHOBBI ~ OCHOBHBIX  IIPOLIECCOB:  INEPEMEIICHUE
TUAPABINYECKUX  KMJAKOCTEM M TBEPABIX  MATEpPHAIOB, HM3MEIbYEHUE U
KJIacCU(pUKaIus TOCIEIHUX, CKATHE W TPAHCIOPTHUPOBAHUE Ta30B, HarpeBaHHE U
OXJIQKJICHHE BEIIECTB, MX [EPEMEIIMBAHKME, pA3/CICHUE XKUIAKAX U Ta30BbIX
OJTHOPOJHBIX W HEOJHOPOAHBIX CMECEW, BbIIAPUBAHUE PACTBOPOB, CYIIKa
MaTepHaloB U Ip;

- DOPHUHLOUIOBL YCTPOMCTBA alIapaToB W MallMH, HMX MPEUMYyIIECTBa H
HEJIOCTATKH;

- METOAMKY COCTaBJICHUS MaTepUaIbHbBIX U TEIUIOBBIX OAJIAHCOB;

- METOJbI pacy€TOB MAIlIMH U aIlllapaToB;

- IIyTH MHTE€HCU(UKAIUU IPOLIECCOB U alNapaToB;

- ToAOupaTh TUIIOBOE 000PY/I0BAHUE;

- 3aKOHOMEPHOCTH Iepexojia OT JabopaTOPHBIX MPOLIECCOB U almnapaTroB K
IPOMBIIIUIEHHBIM (OCHOBBI MOJIETUPOBAHMS);

- moka3zareau 3()QPEeKTUBHOCTHU M PEHTAOETBHOCTH MPOU3BOJACTBEHHOIO
Ipoliecca 1 ammapara B IEJIOM.

yMeThb!

- COCTaBJISITh MAaTE€pUaJbHBIE W TEIUIOBbIE OalaHChl [JIsl OTAEJIbHBIX
anmnapaTroB U BCETO MPOU3BOJCTBA;

- NPaBUJIBHO BbIOUPATh SHEPTOHOCUTEIH;

- ompeaeisaTh (U3NYSCKUE CBOMCTBA JKMAKOCTEH B COOTBETCTBUHU C
TEXHOJIOTHYECKUMH MapaMeTpaMu ITPOBEICHMS POLECCA;

- TI0JIb30BaThCS CIPABOYHOM JIUTEPATYPOH;

- IEPEeCUMTHIBATHh €IWHULBI M3MEPEHHs M3 PA3JIMYHBIX CHCTEM EIMHHUILl B
OOIIECTPUHATYIO — MeXKIyHapoaHyto cuctemy eauHuil (CH);

- BbIOpaTh amnmapar JJsl IPOBEACHHUs MpoLecca 1 000CHOBATh 3TOT BLIOOD;

- paccuuTaTh OCHOBHBIE KOHCTPYKTHBHBIE pa3Mephl ammapara — padbouuit
00BEM (MJIM TOBEPXHOCTH), AUAMETP, BBICOTY;

- 1o ['OCTam u HopMmaJisiM BBIOpaTh CTaHAAPTHBIN anmapar;

- BBISIBUTbH NMapaMeTpPhl, CYIIECTBEHHO BIMSIONIME HA IPOBEJICHUE MpoIiecca C
LEJIbI0 €r0 UHTEHCU(PUKAINY;

- IPOAHAaJIU3UPOBATh MOJYYECHHBIE PE3YIJIBTATHI;

- J1aTh DHEPreTUYECKYIO0 M HKOJIOTMYECKYI0 OLEHKY Ipollecca W ammapara B
LEJIOM.

BJIA/IeTh!



— METOoJAaMHU pacueTa OCHOBHBIX IIPOILIECCOB M amnmapaToB XHUMHUYECKOU
TEXHOJIOTHH;

— METOJaMU MOJCIUPOBAHUS U ONTUMHU3AIMHK TIPOLECCOB U aIIapaToB
XUMHUYECKON TEXHOJIOTHH;

— METOJaMHU YIpPaBJIEHUS M KOHTPOJS BAXKHEUIIUX TEXHOJIOTHYECKUX
apamMeTpoB OCHOBHBIX TPOIECCOB M alllapaToB XHWMHUYECKOW TEXHOJOTUHU; —
METOJaMH  [epecyeTa pe3yJbTaTOB  JIKCIIEPUMEHTAIbHBIX  HMCCIEIOBAaHUNA B
MPUMEHEHUU K MPOMBIIIUICHHBIM MpOLIeccaM U armaparam;

— METOoJaMHU pacyeTa TUIPOMEXAaHUYECKOr0 pa3fesieHus HEOAHOPOIHBIX
CUCTEM;

— yYMEHHEM HCTOJb30BaTh OTPACICBYI0 HAYYHO-TEXHUYECKYIO WH(OpMaInio
JUIS. pEIIeHUs] 3aJlad YCTOMYMBOTO PAa3BUTHUSI MPOU3BOJCTBEHHBIX MOAPA3ICICHUN
npeanpusTus (opraHu3alyu), BBITYCKa Ka4eCTBEHHOW KOHKYPEHTHOCIOCOOHOW M
DKOJIOTHYECKH O€30MacHOi MPOAYKIIMHM, BHEJIPEHUS ONTHUMHU3UPOBAHHBIX TIO
TEXHOJIOTUYECKUM U SKOHOMHYECKUM MMapaMeTpam TEXHOJIOTH;

— HaBBIKAMU BEJCHUS OTAEJBHBIX CTAJWN NMPOU3BOJCTBEHHON AEATEIbHOCTU
opranuzanuu (IPeAnpuUsTUs), BKIIIOYast UCCIECOBAHUS U pa3pabOTKHU.

IlepeunicienHple  pe3yiabTaThl  OOyYEeHHS  SIBISIOTCS  OCHOBOM IS
hopMUPOBAHHUSI CJICTYIOMMX KOMIIETESHITHNA:

OIIK-4 - cnnocobeH obecrnieunBaTh MPOBEACHUE TEXHOJOTMYECKOIo Ipoiiecca,
MCIOJIb30BaTh TEXHUYECKUE CPEJICTBA ISl KOHTPOJISI MapaMETPOB TEXHOJIOTHYECKOTO
mpolecca, CBOWCTB CHIPbSI M TOTOBOM NPOAYKIHH, OCYIIECTBIISITH HW3MEHEHHE
MapaMeTPOB TEXHOJOTMYECKOTO MPOLECCa TP NU3MEHEHUU CBOWCTB ChIPbS

2 MECTO JUCHMILJIMHBI B OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMME

JlucuuIiinHa OTHOCHUTCS K OCHOBHOM 4YacTw bioka 1 mucuurumma (Momyseit)
y4eOHOro T1aHa.

basupyercs Ha 3HaAHUSX, YMEHHSX M HaBBIKaX, KOTOPBIC CTYJCHT IPHOOpEI
IPU OCBOCHHUM NPEALICCTBYIOIMNX IUCUUIUIMH: Beicmmas maremartuka, Pusuka,
dusznyeckass XUMHUsL.

3HaHUsA, YMCEHUS U HaBBIKM, IPUOOPETCHHBIC IIPH OCBOCHUU JAaHHOM
JUACIHUIUIAHBI, PEAM3YIOTCS CTYAECHTOM MPHU BBIIIOJHEHUH KypCOBOTO IMPOEKTa IO
nucuumuinHe [Iporiecchl W anmapaThl nepepaboTKU MPUPOJHBIX IHEPrOHOCUTENEH,
W3YyYCHUHU  TOCHEAYIOMMX  JTUCHUIUIMH  CHUCTEMBl  YIPABJICHUS  XUMHUKO-
TEXHOJOTUYECKUMHU TPOIECCAMU, MPOXOKIESHUM YYEOHOM WM MPOU3BOJACTBEHHOM
MPAKTUKH, TPOXO0KICHUU TOCYAAPCTBEHHON UTOTOBOM aTTECTALUH.



3 CTPYKTYPA U COAEP KAHUE JUCLHHUIIJINHbI

3.1 PacnpeneneHue y4eOHBIX 4YacoB MO TeMaM JAUCHMILUIMHBI M BHIAM
3aHATUN

KomnnuecTBo yacoB

HanmMmeHoBaHuE TeMBbI B ToM uncne

(conmeprKaTesbHBIX MOIYJIEH) Bcero [Tpakr.

Jlexuu | Jlabop (Cenun,) CPC

Tema 1. OCHOBHBIE TOHSTHUA
HayKH O Ipoleccax W ammaparax| 24/24 | 9/1 0/0 0/0 15/27
XUMHUYECKON TEXHOJIOTHH

Tema 2. OCHOBBI TEXHUYECKOU
TUPABIUKH

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

Tema 3. [Iepemenienue

. 32/32 | 6/1 6/1 10/1 | 10/25
KHUJIKOCTEH U ra3oB

Tema 4. OcHOBBl  TeopuUH

38/38 | 10/1 8/1 10/1 10/ 25
TEI1000MeHa.

Tema 5.  HarpeBanue u 34/34 | 6/1 8/1 10/1 | 10/25
OXJIAKICHHUE.

Tema 6. OcHoBBI Macconiepenaun.| 37/37 | 10/1 0/0 11/1 | 16/27

KonraktHas paboTa)

6/8 6/8
(momoTHUTENBHAS)
KypcoBas padota (mpoekr) 27127 0/0 0/0 0/0 27 127
Hroro no BugaM 3aHATUI 216/216| 51/6 | 34/4 51/6 74/192
KonTtpomb 36/36
HUTOTI'O: 252/252

(I)OpMHPOBaHHe KOMIIETeHLIU B PE€3yJabTaTC 0CBOCHUA TEM JUCHUIIJIMHBI

TeMBl TUCHUTUINHBI, HaLleJIEHHBIE HA (DOPMUPOBAHUE
Komnerennmnn AHCIL » Hall (opmup
KOMIIETEHIINU
OIIK-4 Temnr 1, 2, 3,4,5,6
3.2 Jlekuuu

Tema 1. OcHOBHBIE MOHATUSA HAYKM O IPOILECCaX M alllapaTax XUMHUYECKOU
TEXHOJOTUHU

CopaepxaHue TeMbI 1:

I[lpenmer w 3amaum aucnuiuinHbl «lIpomeccel w anmapaTbl XUMHYECKOU
TEXHOJIOTUW». 3HA4YEHHUE IMPOIIECCOB M amlapaToB XUMHUYECKOW TEXHOJIOTUM B
pEIIeHNH HApOIHO-XO3SHWCTBEHHBIX M O3KOJIOTHYECKHX MpooOieMm. Knaccudukamms
OCHOBHBIX IIPOIIECCOB XUMHYECKOM TexHojoruu. OOIMe NIPUHIMIBI pacyeTa
MPOIIECCOB M ammaparoB. MarepuaiabHble U dHEpreTudeckue OamaHchl. CtaTuka u
KMHETHKA TMpoleccoB. HampaieHne npoTekaHuss W ABWKYINAS CUJIa HPOILECCOB.
OCHOBHBIE  KMHETHYECKHE  ypaBHEHMs. (OCHOBHbICE  KOHUEMIMU  OLECHKHU
SHEPrOEMKOCTH TEXHOJOTMYECKUX TPOILECCOB, KaNMWTAJIbHBIX 3aTpaT Ha UX




anmapatrypHoe 0oGOpMIICHHE, ONMTHMH3AIMs IMPOIECCOB M ammapaToB MO TEXHHUKO-
PKOHOMMYECKHUM ToKa3arensaM. CraHgapTusamnus, HOpMaM3alus U yHUQUKAIHSA
XUMHYECKHUX arlaparosB.

JIuteparypa k Teme 1: [Ommoka! MCTOYHHMK CCHLIKH He HaliaeH., Ommnoka!
HNcroyHuk cechblIKH He HaiineH., Ommnoka! UCTOYHUK CCHIIKH He HaliaeH. |

Tema 2. OCHOBBI TEXHUYECKOW TUIPABIIMKU

ConepxaHue TEMBI 2:

I'unpocrtatnka. dusmdeckre CBOWCTBAa JXKHIKOCTeW W ra3oB. [lonstue 00
uaeanbHON KUAKOCTU. Cuibl, JEHUCTBYIOIIUE B pEAIBHON KUIKOCTH.
HuddepenunanbHoe ypaBHeHHE paBHOBecuss Oinepa. OCHOBHOE YypaBHEHHE
TUJIPOCTATUKUA U MPaKTHUECKOEe ero npuMeHeHue. Cuna AaBiaeHUs Ha JHO U CTEHKU
cocyqa.

IMunponunamuika oHO(Ma3HBIX MOTOKOB. BHYTpeHHSsI, BHEITHSISL U CMEIIaHHAs
3a7a4d  TUAPOJMHAMUKH. YCTAaHOBUBIIEECS W HEYCTAHOBUBIIEECS JIBUKECHUE
*KuUakocTu. [IoHsATHE O TOJNE CKOPOCTEW B MOTOKE KUJIKOCTHU. YPaBHEHHUE Pacxoja.
VYpaBHeHUEe HEPA3pPBIBHOCTHU (CIUIONMIHOCTH) noToKa. Juddepenimansuoe ypaBHEHHE
NBIKeHUsT Ounepa. YpaBHeHue HaBbe — CTokca 11 pealibHOM KUIKOCTH.
YpaBHeHue bepHyuM U €ero sHEpreTUUeCKuil CMbICI. 1IpakTiueckoe UCnoab30BaHNE
ypaBHeHUs bepHyIIn (IBIKEHHUE KUIAKOCTH 4Y€pe3 HACAIKU, MPUCIIOCOOJICHUS IS
U3MEpPEHUs pacxoja U T. A.). Pexumbl nBrxeHHs *Kuakoctu. OnbiTel PeitHonbaca.
['mppaBnuuecknii paanyc, SKBUBAJICHTHBIA auameTrp. Pacnpenenenue ckopocred u
pacxoj KUJAKOCTU (Tra3a) MpU YCTAaHOBUBIIEMCS JTaMUHApHOM ToToke. Hekoropsie
XapaKTePUCTUKU TYpOYJIEHTHOTO MOTOKA.

OcHoBbl Teopuu nogodus. IIpeo6pa3zoBanue nuddepeHIanbHbIX YpaBHEHUI
METOJIOM I10100M s

BriBog KpuTEpHEB TUIPOIMHAMUYECKOTO TOI00US U UX (PU3NYECKUM CMBICIL.
['unpaBaudeckoe CONMPOTUBICHUE TPYOOIIPOBOIOB M aNapaToB U UX pacyer.

Jluteparypa k Teme 2: [Omuoka! McTOYHNK CCHIIKM He HalaeH., Ommnoka!
NcroyHuK CChUIKH He HaineH., Ommnoka! MCTOYHUK CCHIIKH He HalleH. |

Tewma 3. IlepeMelieHne KUIKOCTEN U Ta30B

ConepxxaHue TeMsbl 3:

[lepememenue xuakocteil. Kiaccudukanusa HacocoB. OCHOBHBIE TTapamMeTpPhl
HACOCOB: MPOU3BOJIUTENBHOCTD, HAIOp, pacxo dHepruu, KII/. BeicoTel BcackiBanus
u HarHetanus. Kapurauus B Hacocax. L{enTpoOexHbie Hacockl. [Ipunumn nedcTBus u
YCTPOMCTBO. YpaBHeHUE Dinepa s UEHTPOOSKHBIX MamuH. Dopmyibl
MPONOPUUOHAIBHOCTH. CBSI3b  MEXAY IPOU3BOJUTEIBHOCTBIO, JABICHHEM U
MOIIHOCThIO. Pabora HacocoB Ha ceTh U pabouyas Touka. PeryaupoBaHue
npousBoAuTeNnbHOCTH. Pabora HacocoB Ha ceTh TpH  NHapauleIbHOM H
MociieIoBaTenbHOM coeauHeHuu. [lopmHeBble Hacocwl. IlpuHIUMI neucTBus u
ycTporctBo. Hacockl mpocToro, ABOMHOrO, TPOMHOTO W YETBEPHOIO JECWCTBHM.
I'padukn  momaum.  BeipaBHMBaHWME  MOJa4¥l  BO3AYIIHBIMH  KOJIIAKAMH.
PerynupoBanue mnpousBoauTenbHOCTH. CrenuanbHble BUABI HACOCOB: OCEBBIE,
BUXPEBBIE, IlIECTEpEeHYaThle, CTpyiHble M Ap. CpaBHUTENbHAS XapaKTEPUCTHKA H




o0nacTH mpUMEHEeHHUs HacocoB. OmnTummsarus padOThl HACOCHBIX YCTAaHOBOK
(arperatos).

Knaccudukanuss mamumH Ui ckaTusd M mepemenieHus razoB. OoOmacTu
npuMeHeHusi. OCHOBBI OJIHO- M MHOTOCTyIeHuYartoro cxatus. LleHTpoOexHbie
MallluHbl. BeHTHJISATOpBI, TYpOOKOMIIPECCOpPHl, MX OCHOBHBIE XapaKTEPUCTUKH.
[TopuiHeBbie  koMmpeccopbl. CteneHb cxkatud. HWHAukaTopHas AuarpaMma.
MHorocTtyrneH4aToe CxxaThe ¥ pacrpeesIeHUe JaBICHUS MEXAY CTYTIECHIMU.

OxnaxaeHue MamuH. MeTobl peryJIupoBaHusl TPOU3BOIUTENbHOCTU. Pacxos
sHepruu. Jlpyrue TUNbl MalIMH JJI8 CXaTusl W TPAHCIOPTUPOBAHUS Ta30B.
CpaBHUTEIbHAS XapAKTEPUCTUKA MAIIMH VISl COKATUSL U TPAHCIIOPTUPOBAHUS Ta30B U
o0nacTu ux mpuMeHeHus. Beroop u onmruMm3aiys paboThl KOMIIPECCOPHBIX MAIIWH.

Bakyym-Hacochl. Knaccudukanus BAKYYyM-HAaCOCOB. OcHOBHBIE
XapaKTePUCTUKH. [ToprrHeBbie BaKyyM-HaCOCHI. [TpoaoIKUTENBHOCTD
BaKyyMHUPOBaAHUS COCYA0B. PoTalimoHHbIE BakyyM-HacoChl. BOJOKOJIbIIEBbIC BAKYYM-
Hacochl. Jlpyrue THUIIBI BaKyyM-HAacocOB (CTpyWHBIE BaKyyM-HacoChl, OJHO- U
MHOTOCTyNeHYaTble M T. J.). KOHCTpPYKIIMM BaKyyM-HAacOCOB IS TOJy4YCHUS
rIyOOKOI'0 BaKyyMa.

JIuteparypa k TeMe 3: [Ommnoka! MCTOYHNK CCHLIKH He HaiiaeH., Ommoka!
NcTroyHUK CChUIKH He HaineH., Ommnoka! UCTOYHUK CCHIIKH He HaileH. |

Tema 4. OcHOBBI TEOPHH TETIIOOOMEHA

ConepxaHue TeMbl 4:

3HayeHWe TMPOIIECCOB TEIUIOOOMEHA B XUMHUYECKOW M JPYyrux OTpacisuax
npombinuieHHOCTH. CrocoObl MepeHoca TEIIoThl. TeMieparypHoe moJie, rpagueHT
TeMIIEpaTyp, TEIUIOBOM TIOTOK, M30TEPMUYECKUE TMOBEPXHOCTU. [IpuHUMMBI
COCTaBJICHHUSI TETUIOBBIX OAIaHCOB.

TeronpoBomnocTs.  YpaBHenue 3akoHa @Dypee. duddepennnansuoe
YPaBHEHHE TEIUIONPOBOJAHOCTH B HEMOJABUXKHOM cpee. TennonpoBOAHOCTh IIIOCKUX
U IWIMHAPUYECKUX CTEHOK (OJHO- W MHOTOCJIOWHBIX) TPU YCTAHOBUBIIIEMCS
TEI1000MeHe.

KoHBEKTHBHBIM TIEPEHOC TEIUIOTHI, TEIUIOOTAa4yad. TerIoBOM NOTPAHUYHBIN
cioi, mpodusnb Temrepatyp. YpaBHeHue TeruooTnauu. JuddepennuansHoe
ypaBHEHUE KOHBEKTUBHOTO TeriooomeHa (ypaBuenue @ypre — Kupxroda). [Togobue
MPOIIECCOB  TEMJIOOOMEHa, KPUTEPUU TOAOOUS UM HX (PU3NUECKUN  CMBICI.
TemooTnaya npu BBIHYXKIECHHOM M €CTECTBEHHOM KOHBEKIMM. Teruioornadya B
IJICHKE KUAKOCTU. TermnooTaadya npy KOHACHCAIIMU U KUTICHUU.

Cnoxsblil TermmooOMeH. TernaoBoe U3aydeHue Tea U ra3oB. TernaooOMeH Mpu
W3JTyYCHUU.

Temnonepenaya. YpaBHEHHUE TEIUIONEPENAYN IS TUIOCKON U IWJIMHIPUYECKON
CTEHOK (OJHO- U MHOTOCIIOMHBIX) MPU MOCTOSIHHON TeMmIepaType TEIJIOHOCUTENEH.
CBs13p MKy KOI(PGUIIMEHTAMH TETIOOTAAYH W KOIPPHUIIMEHTAMU TEeTIOepeIadH.
Termtonepenaya npu MEPEMEHHBIX TEMIEpATypax TEILNIOHOCUTENEH. JBrKyas cuia
TeIUIoNepeaay, CpeaHsisi JBHXKYyIlas cuwia. B3auMHOe HampaBieHUE JBHXXKEHUS
TEITIOHOCUTEJIEH, €ro BEIOOD.




[Tonsitne o HectarmoHapHOM TeruiooOMeHe. OCHOBBI pacyeTa Teroo0MeHa
MIpY HECTALIMOHAPHOM IIEPEHOCE TEILIOTHI.

JIuteparypa k Teme 4: [Ommoka! MCTOYHHNK CCHIIKH He HalieH., Ommoka!
HcroyHuk cechblIKH He HaiineH., Ommnoka! UCTOYHUK CCHIIKH He HaiiieH. |

Tema 5. HarpeBanue u oxnaxiacHue

CojiepkaHue TEMBI S:

HarpeBatoniue areHtsl W crnocoObl HarpeBaHusa. OXJIaXIalONIUE AareHTHI,
ciocoObl oxnaxaeHus. OCHOBHbIE TpeOoBaHUS K TerioHocutensM. KoHcTpykuuu
TEIUIOOOMEHHBIX alapartoB M METOAUKM HUX pacuera U onTuMuszanuu. Pacuer
TETJION30JIAIIMA  000PYOBaHUS, TEXHUKO-DKOHOMHYECKOE OOOCHOBAHWE TOJIIUHBI
TCILIOU30JISAIUM.

JIuteparypa k Teme 5: [Ommoka! MCTOYHHNK CCHIJIKH He HaiiaeH., Omnoka!l
NcTroyHuK CChUIKH He HaineH., Ommnoka! UCTOYHUK CCHIIKH He HaileH. |

Tema 6. MaccooOMeHHBIE TTPOIIECCHI

ConepxxaHue TeMsl 6:

3HaueHHEe MACCOOOMEHHBIX IMPOIIECCOB B XMMHYECKOM TEXHOJIOTHH, a TaKkKe
IIPU PEIIEHUN HKOJOrHYeckux npoosiem. Kinaccudukanus v obmias xapakTepucTuka
MaccoOOMEHHBIX TporieccoB. CriocoObl BhIpakeHHs cocTtaBa ¢a3. 3akoHbI (Ha30BOro
paBHoOBecus. CKOpocTh MaccooOMeHa. MonekymsipHas, TypOyiaeHTHas auddysusi.

Marepuanbublii  0anaHC MW yYpaBHEHHE JMHUM pPabOYMX KOHIIEHTpPALUU.
JBrokymias cuiia MacCOOOMEHHBIX mporeccoB. Hampamienus mnpoTekaHus
MacCOOOMEHHBIX TTPOIIECCOB.

KonBekmuss u wmaccootmaua. Ilpoduns koHueHTpamuii B TypOyJIEHTHOM
notoke. l'mapoamHamuueckuii ¥ AUGOY3HMOHHBIA  MOTPAHUYHBIE  CIIOM.
Teopernueckue Mozenu  maccornepeHoca. [uddepennnansnoe  ypaBHEHHE
KOHBEKTUBHOM  auddy3un.  YpaBHeHue  maccooTmaud.  [IpeoOpaszoBanue
muddepeHnnanbHbIX ypaBHEHUN TMEPEHOCa MAacChl METOJaMU TEOpUU T0JI00US.
Kpurepuanbhasie ypaBHeHUs1 MaccooTaauu. OCHOBHOE ypaBHEHHE Maccolepeaayn.

Breipaxkenne  koadduimenta  maccomepenayn  uepe3 KO3 UIIMESHTHI
Maccootnayn (ypaBHEHHE aJJIMTUBHOCTH (Ha30BBIX coOnpoTuBIeHUN). CpenHss
JIBIDKYIAsg Cuja TMPOIECCOB Maccomnepeiaud. BiusHue TUApOJIMHAMUYECKON
CTPYKTYpbl TIOTOKOB Ha BEJIMYMHY CpeIHed [ABWKYIIEH Cuibl Ipoiiecca
MaccoIlepe1ayn.

JIureparypa k TeMe 6: [Ommnoxa! McTOYHNK CCHLIKH He HaiaeH., Ommoka!
HcroyHuk cChblIKH He HalineH., Ommnoka! UcTOYHUK CChIIKH He HaliaeH. |

3.3 llpakTnyecKkue (ceMUHAPCKHE) 3aHATHS

Ne Tema 3aHsaTHs O0Omnem, yac. Jlurepa

/1 Typa
1 OCHOBBI TEXHUYECKOW TUIPaBIUKHU 10/1 [5, 7]
2 [TepemenieHre KUIKOCTEH U Ta30B 10/1 [5, 7]




3 OCHOBBI TEOPHUH TEINIOOOMEHA 10/1 [5, 7]
4 HarpeBanue u oXJ1aXKaeHue 10/1 [5. 7]
5 OCHOBBI MaccoIepe1adu 11/1 [5, 7]
UTOI'O: 51/6
3.4 JlabopaTopHbie padoThl
No Tema paGoTsI O6bem, | Jlutepa
n/m Jac. Typa
Omnpenenenve K03()PHUIMEHTOB THUAPABIUIECKOTO
1 0/0 [3.4]
COIIPOTUBIICHUS TPYOOIPOBOIOB
5 OnpeneneHue  XapakTEPUCTUKU  HACAJAOYHBIX 10/1 3. 4]
MaTepHuaioB
3 W3yuenune paboThl EHTPOOEIKHOTO BEHTHIISATOPA 10/1 [3, 4]
4 Omnpenenenne ko3¢ (HUIMEHTA TEMJIONPOBOAHOCTH 10/1 3. 4]
MeTaa
5 Omnpenenenne kodh UIIMEHTA TEMJIONMPOBOIHOCTH 10/1 3. 4]
U30JISIIIMOHHOTO MaTepurana
5 Onpez{eneHHev Kod(pdulireHTa TEIIO0TAa4YH MpHU 1170 [3. 4]
BBIHYKJICHHON KOHBEKITUH
UTOro: 34/4
3.5 CamocTosiTesibHAsA padoTa CTYACHTA
Ne .
i Buasl camocTosTenbHOM pabOThl CTY/IEHTa O0newMm, yac.
1 V3y4eHne JeKITMOHHOTO MaTepuaia 15/55
2 [ToaroroBka K MpakTUYECKUM 3aHATUSIM 16/55
3 [ToaroroBka Kk j1abopaTOpHBIM paboTam 15/55
4 BrinonHeHne KypcoBOro mpoeKTa 0
3) BrinonHenne KypcoBoil paboThl 27127
6 BrITToTHEHIE MHIMBHUTYJIBHOTO 3aTaHUS 0/0
UTOI'O: 741192

3.6. KypcoBoii npoexT (padoTa), HHAUBUAYAIbHOE 3aIaHUE
JUist cTyAeHTOB OYHOM M 3a04HOMl ¢GopM 00y4deHUsT Y4EeOHBIM IUIAHOM
IpeIyCcMOTpEeHa KypcoBas paboTa 1o IUCHUIUIMHE.
O0bem y4eOHOW HArpy3Kd TpPH BBITIOJHEHHH KYypCOBOW paboThl — 27 4YacoB.
3ajiaHne BBIOMPACTCS CTYJCHTOM B COOTBETCTBUH C METOJUUECKUMHU yKa3aHHUSIMU [6,
8] u coryacoBBIBaETCs C MPETOIaBATEIICM.

4. POHA OHEHOYHbBIX CPEACTB




4.1. Kpurepuun ¥ mMKaJbI IJ51 HHTETPUPOBAHHOM OLEHKH YPOBHS
chopMUPOBAHHOCTH KOMIIETEH N

COC‘maG]Z}ZiOM/la}Z KomnemeHyuu — nojHoma 3HAHUU

— HYJEBOW YypOBEHb: HEBEpPHbBIC, HE APTyMEHTHUPOBAHHbBIC, C MHOYKECTBOM
rpyObIX OIIMOOK OTBETHI Ha BOMPOCHI / OTBETHI HA JBA BOMPOCA U3 TPEX MOJHOCTHIO
OTCYTCTBYIOT. YpOBEHb 3HAaHU HIKE MUHUMAJIbHBIX TPEOOBAHUM;

— TMOpOTOBBIM  YPOBEHb: JaHbl HEJOCTATOYHO TMOJHBIE, TOYHBIE U
apryMEHTUPOBAHHBIE OTBETHI Ha BOINpPOCHL. [LITOXO 3HAET TEPMHUHBI, ONPEACIICHUS U
IIOHATUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIEHUS, MPUHIMIIBL. J{OMyIIEHO MHOTO
HErpyOBIX OIMINOOK;

— cCpegHui  ypoBeHb:  JlaHBI =~ JOCTATOYHO  TMOJIHBIE, TOYHBIE U
apryMEHTUPOBAHHBIE OTBETHI HA BONPOCHL. B 1€I0M 3HAeT TEPMUHBI, ONPEAEICHUS U
IIOHATUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOLIEHUWS, NpuUHUMIBL. JlomymeHo
HECKOJIBKO HErpyObIX OIINOOK;

— IPOJBHMHYTBHI YPOBEHb: JIaHbI IIOJIHBIE, TOYHBIE M APIyMEHTHUPOBAaHHBIC
OTBETBl HAa BONPOCBHL. 3HAET TEPMHUHBI, ONPEIACICHUS W TOHATUS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILEHUs, NPUHIUNbBIL. JIOMyIIEHO HECKOIbKO HErpyObIX
OIITNOOK;

— BBICOKHH YPOBEHB: JaHbI IIOJIHBIE, TOYHBIE U apTyMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHI. 3HAET TEPMUHBI, ONPEICIICHNS U MTOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILEHHUs, IPUHIUIBL. J{ONYIIIEHO HECKOJIBKO HETOYHOCTEN.

Cocmasnsaowas KomMnemeHyuu — YMeHusl

— HYJICBOM YpOBEHb: IMOJHOE OTCYTCTBME NOHHUMAaHUS CYTH METOJUKHU
pemieHus 3ajadd, JAOMYIIEHO MHOXECTBO TIpyOeHmmx omuboK / 3agaHus He
BBITIOJIHEHBI BOOOIIIE;

— MHHHUMQJIbHBIA YPOBEHB: CJIa00€ MOHUMAHUE CYTH METOJIUKH PEUICHUS
3aJaun, JAOMylieHbl rpyOble omuOku. Pemenuss He oOocHoBaHbl. He ymeer
UCITI0JIB30BAaTh HOPMATUBHO-TEXHUYECKYIO JIUTEPATYPY.

— IIOPOrOBBIM YPOBEHB: JOCTATOYHOE NMOHUMAHUE CYTH METOIHMKHU PELIECHHUS
3aJ]a4M, JOIYIIEeHbI OIINOKH. Pemienus He Bcerna 000CHOBaHbI. YMEET UCI0JIb30BATh
HOPMAaTHUBHO-TEXHUUYECKYIO JuTepaTypy. Cnabo OpuEeHTHpYyeTCs B CHelHaIbHOU
HAy4HOH JINTEPAType, HOPMATUBHO-TIPABOBBIX AKTAX;

— CpEeAHMI YpPOBEHb: B LIEJIOM NOHUMAET CYTh METOAMKHM DPELICHUs 3a/1ayH,
JoTyIIeHbl omuOKu. Pemenuss He Bcerna OOOCHOBaHBL. YMEET HCIIOJIb30BATh
HOPMATUBHO-TEXHUYECKYI0 M CHEIHUANbHYIO HAy4YHYIO JIMTEpaTypy, HOPMaTHBHO-
MIPaBOBBIC AKTHI;

— TMPOJBHUHYTHI YpPOBEHb: B I1IE€JIOM IOHUMAET CYTh METOJUKHU PEIICHUS
3a/layd, JIONyIleHbl HeToyHOCTH. (CrnocoOeH O00OCHOBaTh peIlIeHUs. YMeeT
UCIOJIb30BaTh HOPMATHUBHO-TEXHUYECKYI0O M CHEIUAIbHYIO HAy4YHYIO JIUTEpaTypy,
HOPMATHUBHO-TIPABOBBIE AKTHI;

— BBICOKHI YpOBEHb: MOHUMAET CYTh METOAMKH pelieHus 3a1aun. CrnocodeH
O00OCHOBaTh peEIIEHUS. YMEET HCIOJb30BaTh HOPMAaTUBHO-TEXHUYECKYIO U
CHELMATIbHYIO HAYUHYIO JJUTEpPaTypy, NEepeaoBON 3apyOeKHbIHN OIBIT.



Cocmasnaowas komnemeHyuu — 61a0eHue Hagblkamu

— HYJICBOM YpOBEHb: HE JEMOHCTPHUPYET BJIAJICHUE HABBIKAMU BBIITOJHECHUS
npodeccuoHANBHBIX 3a7a4. He MOXET BBIOJIHUTE 3aaHMS;

— MHHHMMQJIBHBIA YpPOBEHb: HE JEMOHCTPUPYET BIAJCHUE HaBBIKAMH
BBINIOJIHEHHSI MPOPECCUOHANBHBIX 33/ay. VICHBITBIBAET CYIIECTBEHHBIE TPYIHOCTU
IIPY BBIITOJIHEHUH OTIEIbHBIX 33JaHUN;

— IIOPOTOBBIN YPOBEHb: BJIaJICET HAaBBIKAMMU BBIIIOJIHCHHUS
npoecCHOHANBHBIX 33/1a4 Ha MOPOTOBOM ypOBHE. 3a/J1aHUS BBIMOJIHIET MEUICHHO U
HEKAUYECTBEHHO;

— CpemHUll ypOBEHb: BIAJICET HAaBBIKAMU BBIMIOJHEHUS MPO(ecCrOHaATbHBIX
3a/1a4. 3aJJaHusl BBIIOJIHAET HAa CPEAHEM YPOBHE 10 OBICTPOTE M KAUECTBY;

— TMPOJBHUHYTHI YPOBEHB: BJIAJICET YBEPEHHBIMU HABBIKAMH BBIIIOJIHEHUS
po(ecCHOHANBHBIX 3aAad. BhICTpPO M KAaueCTBEHHO BBINOJHSAET 3aJlaHUs, WHOINA
JIOIyCKasi HE3HAYUTENbHBIE TIOIPEIIHOCTH;

— BBICOKHM YypPOBEHb: BIAJCET YBEPECHHBIMM HABBIKAMHU  BBIIIOJIHEHUS
npo(ecCHOHANBHBIX 3aad. BBICTPO M KAauecTBEHHO BBINOJHAET 3aJaHus, IpU
HEOOXOJMMOCTHU AEMOHCTPUPYS TBOPUECKUNA OJIXO/.

Obobwennas oyeHxka chpopmuposanHocmu KoMnemeHyul

— HyJEBOM ypOBEHb: Ha HYJIEBOM YpOBHE C(POpMHpPOBAaHBI: BCE
COCTABJISIOIIME; OJTHA WIIH JIBE U3 TPEX, OCTAIIbHBIC — HA 00JIee BLICOKOM YPOBHE;

— MUHUMAQJIbHBIA YPOBEHb: HA MUHHMMAJIbLHOM YpPOBHE CHOPMHUPOBAHBI: BCE
COCTAaBJISIONIME; OJIHA WM JIBE U3 TPEX, OCTAIIbHBIEC — HA 00JIee BBICOKOM YPOBHE;

— TOpOTOBBIM ypOBEHb: Ha IOPOTOBOM YypOBHE C(OPMHUPOBAHBI: BCE
COCTAaBJISIONINE; OJIHA WM JIBE U3 TPEX, OCTAIIbHBIEC — HA 00JIee BLICOKOM YPOBHE;

— CpeIHMM ypOBEHb: Ha CpeIHEM YypoBHE C(OPMHUpPOBAaHBI:  BCE
COCTABJISIONIME; OJIHA WM JIBE U3 TPEX, OCTAIIbHBIEC — HA 00JIee BLICOKOM YPOBHE;

— TMPOJABHHYTHIH YPOBEHb: Ha IPOJBUHYTOM YpPOBHE C(OPMHPOBAHBI: BCE
COCTABJISIIOIIME; OJIHA WIIK ABE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;

— BBICOKMHA ypOBEHb. Ha BBICOKOM ypOBHE C(OPMHUPOBAHBI  BCE
COCTAaBJISIIOIINE KOMITCTCHIIUH.

4.2 Bonpockl K 3K3aMeHY U MPUMeP IK3aMeHAIIMOHHOIr0 OujieTa
AOGcopbuusa. MartepualibHbIN OaslaHc mpoliecca abcopOLuu.
AOcopb1us. TpeboBanus k abcopOeHTaM.

['unpaBnudeckre MaluHbl, UX KJIacCU(pUKAITHS.
['uapaBnryeckoe COMPOTHBIICHUS.

I'mppocTaTrueckoe JaBieHUE.

WuTeHcndpuKaius TemIoBbIX MPOIECCOB.

Kunernyeckoe ypaBHeHHE MaCCOOOMEHHBIX MPOLIECCOB.
Kunernueckoe ypaBHEeHHE TEIIOBBIX MPOIIECCOB.

© oo Nk wWwdE

Kinaccuduxaniysi TOBEpXHOCTHBIX TEMJI00OMEHHUKOB.

|
©

10.Knaccuduxkaius mpoieccoB 1Mo ABUXKYIIEH CUIIe.



11. Knaccudukanus OpoOIECCOB XMMHYECKON TEXHOJOTHH IO HW3MEHEHHIO
[1apaMeTpoB IIPOoLecca BO BPEMEHH.

12. KoHBEKTHBHBINA TETIJIOOOMEH.
13. JlyueBoii TemI00OMEH, €ro XapaKTepUCTHKA.

14. Maccoobmena wmexay (azamu. MarepuanbHblii  OanaHc mpolecca
MaccooOMeHa.

15. Maccomnepenaya.
16. MounexynsipHas 1 KOHBEKTHUBHAS TUPDy3Hsl.

17. OcHOBHOe ypaBHEHHE TeIUlonepeaadn. JIBMKymas cuiia TEeIIOBbIX
IIPOLIECCOB.

18. IlmactuH4YaThie TEIUIOOOMEHHUKH.

19. TloBepxHOCTHBIE TEIIIOOOMEHHUKH.

20. TlpuHIMMHAIBHBIE CXEMBI OCHOBHBIX THIIOB a0COpOEpOB.

21. PexXuMbl IBUKEHUS KUJIKOCTU. Y paBHEHHE HEPA3PHIBHOCTH MOTOKA.
22. CnocoObl THTEHCU(UKAIIMH TETUIOBBIX MTPOIIECCOB.

23. CmocoOsI Harpesa.
24. TennooOMmeHHHKH. KOHCTPYKIINH TETNIOOOMEHHUKOB.

25. TemmooOMeHHBIE — ammaparthl, WX  HaszHadeHws. Knaccudukarus
TEIUI00OMEHHUKOB

26. TemmonpoBogHoCcTh. KoHBEKIIHS.

IIpumep 3K3aMeHalIMOHHOIO OUJIeTAa:

TOVBIIO «IOHELIKU HALITMOHAJIBHBI TEXHUYECKUI YHUBEPCUTET»
[TporpaMMa moJArOTOBKU: CHIEIIUATUTET
Hanpasnenue: 18.03.01 «Xumuueckast TEXHOJIOTUSA»
Crnenunanuzanus: XUMAYECKas TEXHOJIOTHS XUMHUKO-(papMaleBTUYECKUX MpenaparoB U
KOCMCTHYCCKUX CPCICTB
Cemectp: 4
VYyeOnas aucuurmiuHa: [Iporecch! u anmaparbl XUMUYECKOM TEXHOJIOTUU

BUJIET Ne 11

1. TI'mapocratnueckoe naBIEHUE.

2. Macconepenaua.

3. XonomHass KUIKOCTh ¢ Temmeparypod 20°C  wucnosb3yercs s
oxyaxaeHus 500 kr/4 ropsiued KUIKOCTU OT HaudalbHOU TemmepaTypbl 80°C 1o
koHeuHor temnepatypbl 35°C. Koneunas temneparypa xonoaHou xuakoctu 30°C.
VYnenpHas TemnoeMKocTh ropsiuei kuakoctu 2,3 kJx/(xkr-K). Koaddurnment
TeIUIONepenayd B TemiooOMeHHHKe paBeH 250 Br/(M*K). Ompenemuts
HEOOXOMMYIO MOBEPXHOCTH TEIJI00OMEHA.

YTBepkIeHO Ha 3aceqaHuu Kadeapbl XUMHUYECKOW TEXHOJOTHUU TOIUIMBA,
NnpoTOKOJ Ne () A 20 T
3aB. kadempoit . DK3aMeHaTop




4.3 Kputepuu oueHUBaHUS

OrneHrBaHNE YPOBHS OCBOCHHUS CTYACHTOM Y4eOHOTO MaTepuaia JUCIUTIINHBI
«[Iporecchl u anmapatbl XUMHYECKON TEXHOJIOTHI» MTPOU3BOIUTCS B XO/€ TEKYIIETO
KOHTPOJIS ¥ TPOMEKYTOUHOM aTTeCTauu (CEMECTPOBOTO KOHTPOJIS).

Texkymmii KOHTPOJb 3HAHWN CTyJEHTa OCYIIECTBISICTCS IO pe3yibTaTaM
MPAKTHYECKUX 3aHITHIA, BBIOJHEHUS JTaOOpPaTOpHBIX padoT. BeimonHeHne 3amaHuii
Ha TMPAKTUYCCKUX 3aHATHAX, BBIIOJHECHUE JIA0OPATOPHBIX pPabOT  SIBIISIETCS
HEOOXOMMBIM YCIIOBHEM JIOIYCKA CTYJICHTA K IK3aMECHY.

PacnpenencHue 6ayuioB TEKyIIETo KOHTPOJIS paOOThI CTYACHTA HAa MTPOTSHKCHUU
cemMecTpa npuBeieHo B Tabmuie 1.

Tabnuna 1 — Pacnpenenenne 6ayoB TEKYIET0 KOHTPOJIS

Bo3moxHoe
dopma KOHTPOJIA | KOJIMYECTBO [Ipumeuanue
OayoB
Otuér o 3 3anaHue BBITIOJIHEHO MIPaBUIILHO,
BBITTOJTHEHU U 000CHOBaHO, MIPUBEICH aHaIn3
3a1aHUs Ha IIOJIYYEHHOI'O pe3yJibTaTra
MPaKTHYECKOM 1 3agaHue BBIIIOJIHEHO B LIETIOM IPABUIIBHO, PEIICHUS
3aHSATHH. HE Bceria 000CHOBAHbI, BO3HUKIIA TPYTHOCTH B
O0OBSICHEHUH MOTYYECHHBIX PE3YJIHTATOB
nToro 51 MaxkcuMalIbHO BO3MOXKHOE

IIpome:kyTouHasi arTecTalMsi IO pe3yibTaTaM OCBOCHUS JUCITUIUIMHBI B
CEMECTpe MPOBOAUTCS B (QopMe CEeMEeCTpOBOTO »HK3aMEHa B COOTBETCTBUH C
«ITonoxxennem 00 opraHuzanuu y4deOHOTro mporecca B J[OHEIIKOM HalMOHAIHHOM
TEXHUYECKOM YHHBEpCUTETE», yTBepxkaeHHoM npukazom JOHHTY ot 02.05.2018r.
Ne 337-14.

dopMa MpOBEACHHUS DJK3aMeHa — MHUCbMEHHas. OJK3aMEHAIMOHHBIN Ouser
BKJIIOYAET B ce0st 2 TEOPETUYECKUX BOMpoca U 3ajauy. [Ipu orleHMBaHUM CTy/IeHTa Ha
HK3aMeHEe MPEMnoaBaTesib PyKOBOJCTBYETCSI KPUTEPUSIMHU, TIPUBEICHHBIMU B TAOJIHIIC
2.

MakcumanbHOE KOJUYECTBO Oa/IOB 32 OTBET Ha BOIPOC IK3aMEHAIIMOHHOTO
Owtera 3aCUMTBHIBAETCS CTYJEHTY B Cllydae, €CIM OTBET IMOATBEPIKIACT BIIAJICHUC
CTYJICHTOM 3HaHUSIMH B TIOJITHOM 00BbEME yU4eOHOUM IPOrpaMMbl, MaTeprall U3JI0KECH B
JIOTUYECKON TIOCIICIOBATEIPHOCTH C BBIJICJICHUEM TJIABHOTO, COACPKHUT TOYHBIE
(GOpMYITMPOBKH, COMMPOBOKIACTCS HILTIOCTPUPYIOIIUMH CXEMaMU M PUCYHKaMHU (TIpH
HEOOXOUMOCTH).

B ciydae, ecnu oTBET Ha BOMPOC HE B TOJHOM MEpe OTBEYaeT MPUBEICHHBIM
TpeOOBaHMSIM, CTYACHTY 3aCUMTHIBAETCS KOJIMYECTBO OayoB, paBHoe 5. Ilpwm
OTCYTCTBUU TPABUJIHLHOTO OTBETAa Ha IMOCTABJICHHBIM BOMPOC CTYIAEHT moiydaer 0
OaIoB.



Tabnuna 2 — Pacnipenenenre 0amioB 10 CEMECTPOBOMY IK3aMEHY

MakcuMaJIbHO BO3MOKHOE
dopma KOHTPOJIA
KOJIMYECTBO OaJJIOB

OTBeT Ha BOIIPOCHI Bonpoc 1 15
AK3aMEHAIMOHHOTO OnseTa BOIIPOC 2 14
Bompoc 3 (3agada) 20

UTOro 49

HroroBasi oueHka omnpezaensercss MIyTeM CyMMHUPOBAHHS KOJUYECTBa OaIOB
0 pe3yJibTaTaM TEKYIIEro KOHTPOJs M KOJMYecTBa OallJIoB IO pe3ysibTaram
CEMECTPOBOTI0 3k3aMeHa. MakcuMaJIbHO BO3MOKHOe KoJinvecTBo 0asiioB — 100.

[Tonyyennast omenka 1o 100-OamibHOW MIKajle OMNPEEISeT OLEHKY I10
rocyJaapcTBeHHoi mkaie u mkaine ECTS:

CymMmma 6aJ110B 110 Ouenka no Ouenka no
100-6anpHoi mkane ECTS roCy1apCTBEHHOMN

IKaJe IKaJie

90-100 A OTnuaHO

80-89 B Xoporo

75-79 C

70-74 b Y 10BJIETBOPUTENBHO
60-69 E

3599 i HeynosieTBopuTenbHO
0-34 F*

* — ¢ 00s3aTEIbHBIM IMMOBTOPHBIM M3YUCHUCM NUCHHUILINHBI.

4.4 TlpuMep TeKYUIero ompoca Ha NPAKTHYECKHX (CEMHHAPCKMX)
3aHATHAX U Ja00pPaTOPHBIX padoTax

1. Urto Takoe cTallMOHapHBII npoiiecc?

2. YTto Takoe pa3zMepHOCTH Mpoiecca?

3. bbIBalOT M cTallMOHAPHBIE OJJTHOMEPHBIE MPOLECCHI?

4, B ueM 3aknrogaroTcs COBpeMeHHbIE TPEOOBaHUS K ITpoiieccam?

d. [TonyunTe OCHOBHOE YpaBHEHUE THAPOCTATUKH, IOBEPXHOCTh C PABHBIM
JTaBJICHUEM B a0COIFOTHOM IIOKOE.

6. Urto siBRsieTCs NpeIMETOM U3YYEHUS TUIPOIUHAMUKYI U THIPOCTATUKU?

1. Havinute mone naBieHHWsT B OTHOCUTEIIBHOM IMOKO€ BO BpaIAOIIEMCS
CoCyze.

8. KakoB sHepreTnueckuii cMbIca ypaBHeHUsA bepryu?

Q. 3anuumTe ypaBHEHHE HEPA3PHIBHOCTH MOTOKA.

10. 3anummmre ypaBHeHue bepHyiu aiis uaeaqbHOM M pealbHOU (BSI3KOM)
KUIKOCTH.

4.5 KypcoBoe npoektupoBanue [6, 8]



CormacHo ydeOHOMYy TutaHy, mo aucrurumae "[Ipomeccsl u  ammapatbl
XUMHUYECKON TEXHOJIOTMH" MPpeAyCMOTpEeHa KypcoBasi paboTa.

TemaTuka KypcoBOil pabOThl CBf3aHA C M3YUYEHHUEM THUIIOBBIX IMPOIECCOB U
anmnapaToB XUMUYECKON TEXHOJIOTUH, OCHOBAM METOJUK UX pacueTa.

KypcoBast paboTa cOCTOUT U3 OTAETBHBIX 3aJaHUI, 0XBATHIBAIOIINX OCHOBHBIE
paszensl TUCHUILTMHBI THAPABIIMKY, TEIUIONEepeauy U Macconepeaayvy.

B xypcoBoii paboTe CTyAEHT N0HKEH BBIMOJIHUTH TPU 3a/IaHUS:

— pacyeT HaCOCHOW YCTaHOBKHU;
— pacyeT XOJIOAUIbHUKA JUISl OXJIaXKICHUS ra3a;
— pacuet abcopbepa juist mornomieHus NHj

Kaxp1ii pacueT COCTOUT U3 TEOPETUUECKOM U MPAKTUUECKON YacCTeil.

B Teopernueckod 4acTh CTYJEHT ONMCHIBAET ammapar, B KOTOPOM JaHHBIN
poliecc TMPOBOAMUTCS: TPHUBOJUT PUCYHOK M KpaTKOe oOmucaHue padoThI
KOHCTPYKIIMH anmnapara, yKa3blBaeT Ha €ro NPEUMYILECTBA U HENOCTATKU. BrinmonHss
pacuer amnmapara, CTYAEHT JOJDKEH TMOBTOPUTh TEOPETHYECKUE  OCHOBBI
paccMaTpyMBaEeMoOro Mpolecca, 3aTeM MPOAHAIM3UPOBATH HCXOJHBIE JAHHBIC,
HAYepPTUTh CXEMy amnmapara, 00O3HAYUTh Ha HEH CTpelKaMu MaTepuajbHbIE U
TEIUIOBBIE TIOTOKH, JIaTh MAaTEMaTUYECKOE OIMCAHUE IMpolecca W ONPEACIUTh
anroputMm peuieHuss. OCHOBY MAaTEMATHYECKOTO OMUCAHUS COCTABIISIIOT YPAaBHEHUS
MaTepUaIbHOTO W TEIJIOBOr0 OallaHCOB, a TAaK)XK€ YPAaBHEHHUS CKOPOCTU IPOIIECCOB.
[Tpu HEOOXOIUMOCTH HaAPSAY C YpaBHEHUSIMU 00IIEro O6aaHca MOXKHO UCIIOIb30BaTh
TaKK€ ypaBHEHHUs OajllaHca IO OTIEIbHBIM KOMIOHEHTaM. s onpeaeneHus
3HaueHUA (UBHKO-XMMHUUYECKHX KOHCTAaHT, HEOOXOJIUMBIX IS peIIeHUus 3ajad,
CIENYET IOJIb30BATHCS CIPABOYHOM JIUTEPATYPOH.

[Tomy4yeHHble  pe3yJbTaThl  CIEAYET  KPUTHYECKH  IPOAHAIM3UPOBATH,
ONPEAEIUTh COOTBETCTBHE WX PEaAJbHBIM YCIOBUSIM NPOU3BOACTBA U IIPHU
HEOOXOJIMMOCTH CKOPPEKTUPOBATH pacueThl. [IorpenmHocTh B TEXHUYECKUX pacueTax
He J0/bKHa mpeBbimaTh 5-10%.

[Ipu orieHMBaHUU KauyecTBa KypCOBOW pabOThl PYKOBOACTBYIOTCS CJICIYIOIINM
pacripesieieHueM MaKCUMaJbHO BO3MOKHOTO KOJIMYECTBAa 0a/uioB MO OCHOBHBIM
paszeniaMm MpoeKTa:

No MakcumaiabLHO
0 /;1 HanmMeHnoBanue pasaena BO3MOKHOE KOJUYECTBO
0ajI0B
1 | Pacuer HacOCHOI yCTaHOBKH 30
2 | Pacuer XONOQWIBLHUKA IS OXJIAKIECHUS ra3a 30
3 | Pacuer aGcopOepa nnst mormomenus NHj 40
HUTOI'O 100

OuennBaHue paszenna Nporu3BOAUTCS UCXOMS U3 CIEIYIOLIETrO:

— TMpaBWiIbHbIE W OOOCHOBaHHBIC (APTYMEHTHPOBAHHBIC) pEIICHUS C
WCITOJIb30BAaHUEM CITPABOYHOMN JUTEPATYPHI, TIyOOKHI aHAJIU3 MOMYyUYCHHBIX JTaHHBIX
— MaKCHUMaJIbHO BO3MOXKHOE KOJIMYECTBO OAJIJIOB;



— TpaBWIbHBIE pacueThl C 3aMEYaHHUSIMH [0 OOOCHOBAHHIO (M3JI0KEHUE
MaTepHuaia He BCerja JIOTUYHOE), UMEIOTCSl 3aMEUaHusl 10 METOJUKE U pPe3yJibTaTam
pacyeTa, He3HAUUTEIbHbIE OTKJIOHEHUS OT HOPMATHUBHBIX JIOKYMEHTOB — OT 1/3 10
2/3 OT MaKCUMAaJIbHO BO3MOXHOTO KOJIMYECTBA 0aJIOB;

— HEBEpHbIC pEIICHMs, HEYMEHHE BBINOJHUTH pacyeT JUisl TPUHATHUS
pelieHusi, CyleCTBEHHbIE OTKJIOHEHUS OT HOPMATHUBHBIX JIOKYMEHTOB — HOJIb OAJLJIOB.

HroroBasi oleHka MO KypcOoBOM paboTe Ompenensercs CyMMHUPOBaHUEM

HaOpaHHBIX MO paszjaenam 0ajioB.
5 PEKOMEHAYEMAS JINTEPATYPA

I. OcHoBHas JuTEpaTypa

1. BrnacoBa, I B. OcHoBHbIE TmpolecChl M anmapatbl XUMHYECKOU
texHosornu : yueOnuk / I'. B. Bmacosa, JI. A. Uyauesnuu, H. A. IluBoBapoBa. —
Mockga, Bonorna : Undpa-Umkenepus, 2022. — 188 ¢. — ISBN 978-5-9729-0863-
9. — Texkcr : snextponnsiii // [{udposoit o6pazoBaTensHbiil pecypc IPR SMART
[catiT]. — URL.: https://www.iprbookshop.ru/124246.html

2. Ilpouecco! u anmapatsl (OCHOBBI MEXaHUKH KHIKOCTH U ra3a). [Ipaktukym
: yuebnoe mocooue / A. H. Ocrpukos, U. H. bonrosa, M. B. Komsuios, 1. C.
Haymuenko. — DBopoHex : BOpoOHEXCKHI TOCYIapCTBEHHBI YHUBEPCUTET
WHXEHEPHBIX TexHosoruit, 2022. — 361 ¢. — ISBN 978-5-00032-582-7. — Tekcr :
anekTpoHHbiil // 1udposoit obpazoBatenbHblil pecypc [IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/122603.html

I1. lonosiHUTEIbHAA JIMTEPATypa
3. @ununmos, B. B. Ilpomeccsl u ammapaTtbl XUMHUYECKOW TEXHOJIOTUU :
cnpaouynuk / B. B. ®umunmos, B. [I. M3maiimoB. — 2-¢ u3g. — Cawmapa :
Camapckuiil rocynapcTBeHHbIN TexHuueckuil yausepcurer, 9bC ACB, 2021. — 54 c.
— Texker : anextponnsii // Ludposoit odbpazoBarensubiii pecypc IPR SMART :
[cariT]. — URL.: https://www.iprbookshop.ru/111713.html

6 YYEBHO-METOANYECKOE OBECITEYEHUE JUCIUIIJINHBI
Y4eOHO-MeTOAMYECKHE U31aHUus, pa3padoTanubie B JlonHTY:

3. Meronuueckue ykazaHus JJII CAMOCTOSITENIbHOW paOOThI MO TUCHUTIIINHE
"l[lpomieccel ©  ammapaThl  nepepabOTKM  MPUPOJHBIX  DHEPrOHOCUTENeH"
[DneKTpoHHBIN pecypc] : s 00yJaromuxcs mo HamnpasiieHuto nmoarotosku 18.03.01
"Xumnueckas texnosorus" Bcex (opm oOyuenus / 'OYBIIO "JOHHTY", Kad.
XuM. TexHonorunu TorumBa ; cocT.. C. A. Cemuenko, U. I'. Jlemosen. - 286 KOo. -
Honenk : TOYBIIO "JJOHHTY", 2022. - 1 ¢aiin. - CucreM. TpedoBanusi: Acrobat
Reader. http://ed.donntu.ru/books/22/m7838.pdf

4. Metonuueckue yKa3aHUs Ui CAaMOCTOSITEIbHOM padOThl MO TUCIUILIMHE
"IIponiecchl M anmapaTbl XMMAYECKUX MPOU3BOJACTB" [DMEKTPOHHBIN pecypc]| : s
oOyuaroruxcst o Hampasiernio 18.03.01 "Xumuueckass TexHosjorus" Bcex (Gpopm
oboyuenus / TOYBIIO "JOHHTY", Ka¢. xum. texnonorun tormmsa ; cocT. U. I'.
Henogsern. - 289 K6. - Jlonenk : TOYBIIO "JIOHHTY", 2022. - 1 ¢aitn. - Cucrem.
TpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/22/m7848.pdf
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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

5. Meronuueckue ykazaHusl JUisl MPOBEICHUS] MPAKTHUYECKUX 3aHATHM IO
mucturuinHe "[pouiecchl U anmapaTsl IepepadOTKU MPUPOIHBIX IHEProHocUTenei"”
[DnekTpoHHBI pecypc] : s oOydaromuxcss 1o Hamnpasienuto 18.03.01
"Xumnueckas texnosorus" Bcex (opm oOyuenus / 'OYBIIO "JOHHTVY", Kad.
XuM. TexHojoruu tormmBa ; cocT.. C. A. Cemuenko, U. I'. Jlemosem. - 1 MO. -
Houenx : TOYBIIO "IOHHTY", 2022. - 1 ¢aiin. - Cuctem. TpeboBanus: Acrobat
Reader. http://ed.donntu.ru/books/22/m7839.pdf

6. MeTtonuueckne yKa3aHUS JUISI BBIMOJHEHUS KOHTPOJBHBIX pPaboOT TI0
nucuumuinae "Ilporecchl U anmaparbl nepepabOTKU MPUPOAHBIX IHEProHOCUTENeH"
[OnexTpoHHBI pecypc] : mas  oOyvaromuxcs 1o Hampasienuto 18.03.01
"Xumunyeckasi TexHosorusa" 3aouHoir (opmbl oO0yuenus / 'OYBIIO "JJOHHTVY",
Kad. xum. rexnonoruu Tormaa ; cocT.: C. A. Cemuenko, U. I'. lenoser. - 369 K6. -
Honenk : TOYBIIO "JIOHHTY", 2022. - 1 ¢aiin. - CucreM. TpedboBanus: Acrobat
Reader. http://ed.donntu.ru/books/22/m7840.pdf

7. Metonuueckne yKazaHUsS JJis MPOBEACHUS MPAKTUYECKUX 3aHSATHH TI0
nucuumuinHe 'llpoueccsl M anmapaThl XUMHUYECKHX MPOU3BOACTB" [DIEKTPOHHBIN
pecypc] : mis oOyvaromuxcs 1mo HanpasiaeHuo 18.03.01 "Xumudeckas TexHonaorus"
Bcex popm obyuenus / TOYBIIO "JOHHTYVY", Kad. xuM. TeXHOJIOTUH TOIUIMBA ;
coct. . I'. Jlenoserr. - 2 M6. - Jonenk : TOYBIIO "JOHHTY", 2022. - 1 daiin. -
Cucrem. TpeboBanms: Acrobat Reader. http://ed.donntu.ru/books/22/m7853.pdf

8. Meronnueckne yKa3aHWS U1 BBITIOJHEHUS KOHTPOJIBHBIX paboT 1o
nucoumuinHe 'llponeccsl MoanmapaTel XUMHYECKHX IMPOU3BOACTB" [DIEKTPOHHBIN
pecypc] : s oOydaronuxcs 1o HampayieHuto nmoarotoBku 18.03.01 "Xumuueckas
texHonorusa" Bcex gopm odyuenus / TOYBIIO "JIOHHTY", Kad. xum. TexHonoruu
tommBa ; cocT. M. I'. Jlegosern. - 357 KO. - Jonenk : TOYBIIO "JOHHTY", 2022. 1
Gaiin. - Cucrem. TpeOOBaHUS: Acrobat Reader.
http://ed.donntu.ru/books/22/m7859.pdf

QJEKTPOHHO-UH®OPMAIIMOHHBIE PECYPCbI
OBC JOHHTY - http://donntu.ru/library
9BC IPR SMART — http://www.iprbookshop.ru

7 MATEPUAJILHO-TEXHUYECKOE OBECITEYEHME
JUCHUATIIMHBI

7.1 JleKIIMOHHBIC 3AHATHSA

VYuebnas aymuropusi Ne7.204 yueOHBIN KOpmyc 7 IS MPOBEACHUS 3aHSATHUN
JEKIMOHHOTO W  MNPAaKTUYECKOr0  TUMA, TPYNIOBBIX W  HHAUBUAYaJIbHBIX
KOHCYJbTAIlM,  TEKYIIErOo  KOHTPOJS WM  TPOMEXKYTOUYHOM  aTTeCTaluu
(MynpTUMEIUITHOE 00OpyAOBaHKe: HOYTOYK, OnepanuonHas cuctema Linux Ubuntu
18.04 (2018), LibreOffice 5.3.4 (2017), cneuunanu3upoBaHHas MeOenb: SKpaH
MPOEKIMOHHBIN, I0CKa, CTOJIBI Ay TUTOPHBIE, CTYJbsI, HATJISATHBIC TOCOOUSI.
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7.2 llpakTHYecKue U JJa0OpPaTOPHbIE 3AHATHS:

VYyebnas nabopatopuss Ne 7.201, yueOHbIi kopryc 7 sl NpPOBEACHUS
7a00paTOpPHBIX PadOT, TPYIIOBBIX M HHAMBUAYAJIbHBIX KOHCYJIbTAIMH, TEKYIIETO
KOHTPOJII M NPOMEKYTOYHOM arrectauuu. MyJIbTUMEINIHOE O00OpYyIOBAHHE:
HOyTOyK (OC - Windows 8.1 Professionalx86/64 (akamemuueckas MOIIHCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (mumen3us GNULGPLv3+ u MPL2.0),
MyJIbTUMEIMMHBIA ~ MPOEKTOpP, JKpaH; CHEUUaIM3UpOBaHHAs MeOenb: JI0cKa
ayIUTOpHAs, COJBI, CTynbs, Memanka JIM, mentpudyra IJIC3, Tepmocrtar
CXAKMII19/2,5, norenuuometp ITPC-01, Becst BJIKT-160, cymmunbnbrit mkad CEIL-
3M, BBITSDKHOM mIKad, CTOJIBI MPHUCTEHHbIE, ycTaHOBKa Terutonepenaun TII- 003,
ycranoBka temtonepenayn TI1-001, ycraHoBKa u3ydeHHs mpoliiecca nepeMeniBaHumsl
(memanka JIM-2), ycTaHOBKa U3y4eHHS TEIUIONEpEAayd TMPU BBIHYKICHHOU
KOHBEKIIMH, YCTAHOBKA T'MJIPaBIMUYECKOIO CONPOTUBIIEHUS TPyOOIpOBO/Ia,yCTaHOBKA
Macconepenayu npu abcopOuuu W jgecopOuum  (KOMIIpEccop), YCTaHOBKA
ornpenaeneHus Ko3pPuirenTa TerIonpoOBOIHOCTH.

VYyebnas nabopatopuss Ne 7.202, y4eOHbI Kopryc 7 [Jisi NPOBEACHUS
7a00paTOPHBIX PadOT, TPYNIOBBIX M HHAMBUAYAJIbHBIX KOHCYJbTAIMH, TEKYILETO
KOHTPOJII M TPOMEXKYTOYHOM arrectaiuu. MynbTUMeaHitHOE 000pyAOBaHUE:
HOyTOYyK (OC - Windows 8.1 Professionalx86/64 (akagemMuueckasi MOIIUCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (nmunensuss GNULGPLv3+ u MPL2.0),
MyJIbTUMEIUMHBIA ~ MPOEKTOp, JKpaH; CHEUUaIu3upoBaHHAs MeOenb: J0CKa
ayJIUTOpHAsl, COJIbl, CTYJdbS, BBITSHKHOM 1IKad, yCTaHOBKA BaKyyM(QuUIbTpa,
YCTAaHOBKA ONPENENCHUsI XapaKTEPUCTHK HACAJOYHBIX MAaTE€pUalOB, YCTAaHOBKH
OIPENENICHHUS CyXOi U OpOIIaeMON HACAI0K, YCTAHOBKA TMAPOJUHAMUKH KHUIIAILLIErO
) ()8 yCTaHOBKa ONpEeNEICHUS XapaKTEPUCTHUK LEHTPOOEIKHOTO
BEHTUJISITOPA,yCTAHOBKA CYIIIKHM B KUIISIIEM CJI0e, CKpy0Oep, BakyymHbIi Hacoc BH-
461M, Bentumnstop nentpodexusiii BIII1-4,anmapar ABXII)

7.3 CamocTrosiTeJibHAsI padoTa:

[TomMetenus 17t CaMOCTOSITEILHON PabOThl C BO3MOXHOCTBIO MTOAKIIOUCHUS K
cetu "WHTepHer" u obecnedeHHeM JOCTyna B DSJEKTPOHHYH HH(POPMAIIMOHHO-
0o0pa3oBaTeIbHYIO Cpelly OpraHu3allMi: YUTAIbHBIC 3ajbl, yueOHble Kopmyca 2, 3
(KoMmbroTepHasi TeXHHKa C BO3MOXKHOCTBIO TMOJKIIOUCHUSI K ceTu «MHTepHeT» u
o0ecrieuyeHrneM JIOCTyma B JIEKTPOHHYI0 MH(POPMAIMOHHO-00pPa30BaTEILHYIO CPETy
(OUOC JOHHTY) u nsnekrponHo-o6ubamoreunyto cucrtemy (ObC IPRbooks), a
TaK)X€ BO3MOXXHOCTHIO HHIMBHUIYaJTbHOTO HEOTPAHUUEHHOTO JTOCTYIAa O0YJarOIINXCS
B OBC u OMOC nocpenctsom Wi-Fi ¢ mepconanbHbIX MOOMIBHBIX ycTporcTB. OC -
Microsoft Windows 7, OpenOffice 2.0.3 — obmectBennas aurensuss MPL 2.0, Grub
loader for ALT Linux — munensus GNU LGPL v3, Mozilla Firefox — nunensus
MPL2.0, Moodle (Modular Object- Oriented Dynamic Learning Environment) —
muuen3us GNU GPL).



