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1. INTAHUPYEMBIE PE3YJIBTATHI OBYYEHMUA 110 IMCHUIIVIMHE

DopMupyeMble KOMITETCHITUI TpeGoBaHus K pe3ysibTaraM 00yueHHS
Ne ‘ Kong xommerenmnun | KoMmnereniusa
O6menpodeccnoHambHbIE
1 OIIK-1 CnocoOHOCTBIO B B pesynbTarte 0CBOSHHS AUCIUTIIAHBL
TOTOBHOCTBIO 00yHarOMMICs TOJKEH

HCIIONB30BATE OCHOBHEIE| SHATh: (U3MUECKYIO CYIIHOCTh HPOLECCOB
XUMHYECKO! TEXHOIOTHY;

3aKOHBI
€CTECTBEHHOHAYIHBIX KOHCTPYKIIMW amlaparoB W MPUHIWI HX|
paboThI; TEOPETUIECKHUE OCHOBBI MPOLIECCOB
JIUCIATINH B o
. XMUMHYECKOM TEXHOJIOTHH, 3aKOHBI, HX
npopecCHOHANBHOR | CHLIBATOLIIHE.
ACATCTBHOCTH. YMmerb: OTIpeNeNaTh OCHOBHEIE
XapaKTePUCTUKH  TIPOIECCOB  TEIUIO- H
Maccolepelavun; PacCYUTHIBATh ITapaMeTphl
W BBIOWpATh ammaparypy Uil KOHKPETHOTO
XMUMHKO-TEXHOJIOTHYECKOTO npolecca;
000CHOBAaHHO COCTABJISITH CXEMbI YCTAaHOBOK
C IeJbl0  JOCTWKCHHS  ONTHMAIBHOTO
pesyibTarta.
Buanernb: HaBBIKAMU MPOBEACHUS U
00pabOTKH IKCIIEPUMEHTAIBHBIX JTaHHBIX;
METO/IaMH TEXHOJIOTUYECKHIX PacueTOB
THTIOBBIX MPOIIECCOB U aMMapaToB
XMMHUYECKON TEXHOJIOTHH;
HaBBIKAMHU MPOCKTUPOBAHMUS]
MPOMBIIUICHHBIX aMMNapaToB U OMpPEACICHHS
ONTHMAJBHBIX TEXHOJIOTHUECKUX PEKUMOB
paboThl 000PYAOBAHWS.
ITpodeccronanbHbIe
2 [IK-1 CriocoOHOCTBIO 1 B pesynbrate 0cBOSHMS AUCIUILIAHEI
TOTOBHOCTBIO 00y1JarOIIHIACS TOIDKEH
OCYILIECTBIIATD 3HaTh: KIacCH(pUKAINIO OCHOBHBIX
e — MPOLECCOB, METO/BI COCTABICHHS 1
HpoTIece B pelleHus ypaBHEHUI MaTepHaIbHOTO H

TEIIOBOro 0aJaHCOB OCHOBHBIX IIpoueCCoB,
OIpPCACIICHUA ,Z[BI/I)KYI_LICI;'I CHJIbI, pacycTa
CKOpPOCTH MPOILECCOB. OCHOBEI

COOTBCTCTBHHU C
PETIIaAMCHTOM U

HCIIOJIb30BATh TeIUIoNepeiadi B XUMHUUECKOH anmaparype.
TEXHAYCCKUC CPEIICTBA | YVmerh:  HCIONB30BAThH TEXHUYECKHE]
HJI UBMCPCHUS cpeAacTBa O HU3MEPEHUST ~ OCHOBHBIX
OCHOBHBIX ITAPAMETPOB | MapaMeTPOB TEXHOJOTHYECKOTO TIpoIlecca,
TEXHOJIOTMYECKOTr 0 CBOMCTB CBHIPBS U MPOAYKIIMH TTOTH30BATHCS]
Tpolecca, CBOMCTB CIIPAaBOYHON W HAY4YHOU IUTEpaTypou o
CBIPBSI U IPOLYKIIHH BCEM pasmenam JMCIUATUIMHEI;)
OCYITIECTBIISTH THITIOBBIE|

TUIPOIUHAMHUYECKUE, TCILJIOBEIC,

MaccOOOMEHHBIE pacuEThl

Baaners: metojamu BbIOOpa CTaHIAPTHBIX
anmaparos HaTpaBJICHHBIX Ha|
MUHUMH3AIIIO AHTPONOTC€HHOTO)
BO3JICUCTBHS HA OKPYKAaIOIIYIO  Cpeny;
METOJaMH TEXHHKO-9KOHOMHYECKOHN OIECHKH
MPOIIECCOB C IIETBI0 0OOCHOBAHHOTO BHIOOPA
CTaHJAPTHBIX aIapaToB.




2. MECTO JUCHUILIVHBI B CTPYKTYPE OBPA3OBATEJIBHON
ITPOI'PAMMBI

Conepxanue  JUCIHUIUIMHBI ~ OCHOBBIBACTCSI W SBJSACTCS  JIOTMUECKUM
MPOJIOJIKEHUEM CJICTYIOIINX JUCIUIUINH:

Ne HanMeHnoBanve TUCIUIUIMHBI (MOJTYJIS)
1 MaremaTuka

2 duzuka

3 OO6m1ast 1 HeOpraHU4ecKas XUMUs

ConepkaHue NUCIHUIUIMHBI CIYKUT OCHOBOM [JIi M3YYEHUS CJEAYIOIINX
JTACIUATUINH

No HanMeHnoBaHve TUCIUIUIMHBI (MOJTYJIS)
1 OOmast XUMHUYIECKast TEXHOJIOT .

2 MoaenupoBaHrue XMMUKO-TEXHOJIOTUUECKHIX MTPOIIECCOB.

3 XVMMHUYECKUE PEAKTOPBI.

4 Koutonmaas xumust

S) WNudopmaruka

3. OFBbEM JIUCIHIUITJIMHBI

OO01mas TpyA0eMKOCTb JUCIUILIUHBI COCTaBIIsIeT 9 3a4. eAuHMI, 324 4acos.

Bun yaeOHO# paboThI Bcero Cemectp | Cemectp | Cemectp
4acoB Neo 3 No 4 No 5
OO6mmas TpyA0€MKOCTh 324 2 118 204
JUCITUTUIAHEIL, Yac
KonTakTHas pa6ora 32 2 18 12
(ay1uTOpHbBIE 3aHATHSI), B T.U.:

JCKIHH 18 2 8 8
nabopaToOpHbBIC 10 - 10 -
MIPAKTUYECKUE 4 - - 4

CamocrosiTeJIbHasi pa6oTa 292 4 106 182

CTYAEHTOB, B TOM 4HCJIE:
KypcoBoii npoekt - - - -

KypcoBast pabota 36 - - 36
PacuerHo-rpaduueckoe 3ananus - -
NuauBuayabHOE JOMAITHEE 9 - 9 -
3a/1aHue
Jlpyeue 6uowi 211 4 97 110
camocmosamenvbHol pabomol
dopma MpoMeKyTOIHAS 3, 36 - 3 36

aTTecranus (3a4eT, SK3aMeH )




4.COAEPKAHUE JUCIHUIIJINHBI
4.1. HaumeHOBaHMeE TEM, UX COJepPKaHHE U 00beM

Kypc2 Cemectp Ne3

Bunsl yueOHOM Harpy3ku u
UX TPYIOEMKOCTb, Yac.
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1. Beenenne. OCHOBBI THAPABIUKH.
Knaccudukanmst ocHOBHBIX mporieccoB. OCHOBHBIE 2 - - 4
ONpeJICTICHUSI.
Uroro 2 - - 4
Kypc 2 Cemectp Ne 4
Byl yueOHOI Harpy3ku u
UX TPYAOEMKOCTb, Yac.
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1. OcHoBsl runpaBivku. Beenenue.
IIpoueccel 1 annaparbl XUMUYECKOM TEXHOJOTMM Kak | 1 - 2 16

Hayka: ucropus e€ passutusa. Knaccuduxanuss oCHOBHBIX

IIPOLIECCOB: HEIPEPBIBHBIE, NIEPUONYECKHE,
KOMOMHHMpOBaHHbIE, CTallMOHApHbIE, HECTAallMOHApPHEIE,
THIPOMEXaHUYECKUEe,  TeIIo— WU MacCOOOMEHHBIE.

dusnyeckue cBONUCTBA JKUIKOCTH.

[IpuHuunel  pacyera TPOLIECCOB U aIIapaToB:
MaTepUaNbHBIA M TEIJIOBOW OajlaHChl, IBMIKYINAS CHIIA
npolecca, MHTCHCUBHOCTh TMPOTEKAHUS U KOAPPHUIMEHT
MHTCHCUBHOCTU: pacyeT TEOPETUYECKH HEOOXOIUMBbIX,
oO0beMa WJIM  TIOBEPXHOCTH  ammaparta:  TEXHHUKO-
SKOHOMUYECKHUH pacyer.

OCHOBBI TEOpHUM IE€pEeHOCA KOJUYECTBA JIBHXKCHMUS,
TEIUIOBOM HHEPIrWM, KoJIMYecTBa BeniecTBa. KoHBEeKIUs U




MoJieKymsipHast Aud¢y3us, ypaBHEHUs, X OMHCHIBAIOIIUE.
AHanorus MIPOIIECCOB nepeHoca CyOCTaHIIHH.
O06001IeHHbIE YpaBHEHHS TIEPEHOCA.

OcHOBBI (PM3HUECKOTO U MATEMAaTHIECKOTO
MoienupoBaHus. [loHATHE KOHCTAHT U UHBapUAHTOB
MOI00USI: CUMITJIEKCHI ¥ KOMIUIEKCHI TIOTI00US:
oTpeeNoNIne U ONpeeisieMble KpUTepUu No100usl.
Meroz aHayM3a pa3sMEpHOCTEN.

2.

I'mopocraTuka.

I'uapocratuka.  JluddepeHnuansHoe  ypaBHEHUE
paBHOBecHs Oinepa. OCHOBHOE ypaBHEHUE T'MIPOCTATUKH,
3akoH Ilackansa. [IpakTuyeckoe NMPUMEHEHHE OCHOBHOTO
YpaBHEHHsS  TUAPOCTATHKH:  IHE30METP,  MaHOMETP,
MPUHIINI COOOIIAIONINXCS COCYJIOB, TATA THIMOBOM TPYOBI.

16

3.

I'maponnnamuka.

IM'uapoaunamuka. OcHoBHBIE XapaKTEPUCTUKU
JIBUKEHUST JKUAKOCTU: CKOPOCTH IOTOKa, OOBEMHBIA U
MacCOBBII pacxobl: JUHAMUYECKAs M KUHEMAaTUYEeCKas
BA3KOCTH, 3aKOH HbIOoTOHA, BUIIBI M 007acTU MPUMEHEHHS
BHUCKO3UMETPOB: peXUMBI  JIBJKEHHMSI  JKUJIKOCTH.
['unpoauHamMuyeckue KpUTEpPUU MONO0OUS: OCHOBHBIE H
MIPOU3BOJICTBEHHBIE. VYpaBHeHue pacxona u
HEpa3pbIBHOCTH MOTOKA.

Juddepenunansuoe ypaBHEHUE TBUKCHUS
UJICaNIbHBIX KUJIKOCTEHN Diliepa.

VYpaBHEHUS I UICATBHBIX U PEATbHBIX KUIKOCTEM,
170:¢ buznaeckuit U DHEPreTUYeCKuiu CMBICJIBI.
[IpakTueckoe mnpuUMEHEHUE  ypaBHeHUs  bepHymuy;
U3MEPEHHE CKOPOCTHM M pacxojia XKUIAKOCTH: HCTEUECHHE
YKUJKOCTU Yepe3 OTBEPCTHUS.

I'mpponnnamuyeckass cTpykrypa mnotoka. CTpoeHue
norpaHuyHoro cnosg 1o llpanarmro. I'mapasinnueckue
COMPOTHUBIIEHUSI TPYOONPOBOAOB - MECTHBIE U TPEHUS.
BiusiHue pexxuma ABUKEHUSI HA CONPOTHUBJICHUE TPEHHUS.
Br160p onTuMansHOTO AMaMeTpa TPyOOTpOBOIOB.
BiustHue pexruMoB TeUeHUsl Ha CKOPOCTh JIBHXKECHUS
nByX(a3HbIX TOTOKOB. ['mapoanHamMuka "Kumsmero" cios.
CornpoTuBiIeHHE B3BEIIEHHOTO cJosi. [ITHeBMO — 1
TUAPOTPAHCIOPT.

16

4. TlepemerieHUE KUTKOCTEH.

Hacocbl neHTpoOe HbIe, TOPIIHEBbIE, CICIHAIbHbIC
Buzbl. [lapamerpsl paboTel HacocoB. Pabora HacocoB Ha
ceth. [lpuHmuner wx moxdopa. Kiaccubukarmus marmmH
JUIs  TIEpeMEICHUs] OJKUAKOCTEM M CKaTHs  Ta30B.
BeHTHIATOpB! M JBIMOCOCH. XapaKTEPUCTUKN MX PabOTHL.
Pacuer 1 BbIOOp IIEHTPOOEIKHBIX BEHTUIIATOPOB.

16




5. PazpgeneHue HEOTHOPOAHBIX CUCTEM.

Knaccupukanuss TeTEpOreHHBIX CHCTeM. Bwuabl
TUAPOMEXAHUYECKUX MPOLECCOB Pa3lENCHUs KUIKAX
HEOJHOPOJHBIX CHUCTeM. PazneneHue 1moja JAEWCTBUEM
rpaBUTAalMOHHBIX  cwil. IIpomecc  ocaxaeHus, ero
neukymas cwia. 3akoH Crtokca. Ilytm mHTeHCHUKAITUN
nporecca ocaxaenus. Orcroinuku. LleaTpudyrupoanue.
Hentpudyru: orcroiinpile u  ¢uibTpytomme. Dakrop
pasznmenenus, ero Qusnueckuii cmbicia. MHTEHCHbUKaIMs
MIPOLIECCOB HEHTPUPYTHPOBAHUSI. [M'uaponuKkIIoHsl,
00J1aCTH WX TIPUMECHCHHUSI.

[Iponiecc  ¢unbpTpoBanHus, oOmmMe  CBEACHUS.
JBuxymas cuna mpouecca (GUIBTPOBaHUSA, NTYTH €€
co3nanus. Kiaccudpukanmus u  00JacTM  NPUMEHEHUS
(GUIBTPOBAIBHBIX ~ TEPETOPOJOK. YpaBHeHue Jlapcw.
Omnpenenenne KoHCTaHT npouecca PunbrpoBanus. Ilytu
WHTEHCU(]HUKAIIUY TTpoIIecca.

Paznenenne ra3oBbIX HEOAHOPOIAHBIA  CHUCTEM.
Crenenbp pazneneHus. PasneneHue 3ambUICHHBIX Ta30B
MEeTO0M ocaxaeHus. [IbieocanurenbHbie KaMephl.

Pa3neneHue 3anmbUICHHBIX Ta30B IIOJ JIEHCTBUEM
HEHTPOOSKHBIX CHI. JKanro3UWHBIA  TBUICOCATUTEI.
[{MKIOHBI, YCTPOMCTBO W MPUHIMUI AeWcTBUs. Pacuer u
1o100p IIUKIOHOB.

Ounctka Ta30B  (QwibTpoBaHHEM.  PykaBHBIC
¢mbTpel. Pacuer u moxbop; pykaBHBIX (GUIBTPOB. MOKpast
OYMCTKAa  3albUICHHBIX ra3os. DneKTpoUIbTPHI,
YCTPOMCTBO 51 NPUHLNI JNEHCTBUSL. Bnusinue
IPOBOJMMOCTM  MBUIM  HA  IPOLECC  PA3ICICHUS
3albUICHHBIX Ta30B.

16

6. IlepememmBaHuE B KHUIKHX CPEIaX.

OO6mme cBeneHus. MexaHUYecKoe MepeMenInBaHue.
WHTEeHCuBHOCTD u 3P PEKTUBHOCTD nporecca
nepememuBanusa.  Kputepum  momobmsi.  Kpurepwuit
MOIITHOCTH. BI/II[I:I n O6J'IaCTI/I MNPpUMCHCHUA MCIIAJIOK.
PacueT 1 monbop Memianoxk.

17

Hroro:

10

97




Kypc 3 Cemectp Ne 5

Bupl yueOHOI Harpy3ku u
UX TPYAOEMKOCTb, Yac.

Ne HaumenoBanue pasnena
/T (kpaTKoe coziepKaHue)

Jlexun

IIpakTuueckue

3aHATUSA

JlabopatopHbie 3aHATHUS
CamocrosTelbHas
pabora

1. OcHoBHI TeIIONEpEIaYN B XUMHUYECKOH anmaparype.

Oo6mue CBEJICHUS. TemneparypHoe none, | 4 2 - 28
TeMIepaTypHbIN rpaJueHT. Knaccudukamms
TEIUIOOOMEHHBIX  mporeccoB. Bumel u  obnactu
MIPUMEHEHUS TeTToHOCHuTeNel. TernoBblie OaTaHCHhl.

[lepenaya Temna TemIonpoBoAHOCTHIO. 3akoH Dypee.
HudbdepennmanibHoe  ypaBHEHHE  TETUIOMPOBOIHOCTH.
TennonpoBOAHOCTh MJIOCKUX M LMJIWHIPUYECKUX CTEHOK:
OIHO- ¥ MHOTOCIOMHEIX. PacueT TEIIOBOH W3OISIIUH.
TennoBoe u3nyuenue. 3akoH Credana. 3akoH Kupxroda.
B3anmuoe nznydyenue aByx TBEpAbIX Tell. Ilepenaua teria
KOHBEKIIMCH  (KOHBEKTHMBHBIH  TEIUIOOOMEH).  3aKoH
terootrnadn Herotona. Jluddepennumanbaoe ypaBHEHUE
KOHBEKTHBHOT'O TETNIOOOMEHA.

TemmooTnaua, €€ Buabl. TemIoBOM MOTPAHUYHBIN
CJIOH. TemuoBsle KpUTEpUH  TOA00US. Pacuér
KO3 PUIMEHTOB TEIUIO0TIaul. 3HAYCHUST KOI(P(OUIIMEHTOB
TEIUIOOTHAYM B MPOMBIIUICHHBIX  TETIOOOMEHHBIX
nporeccax.

Pacuer mnorepp Temia COBMECTHO KOHBEKLHEH U
U3ITy4YEHUEM.

Tennonepenayva. ANITUTUBHOCTD TEPMUYECKUX
conpoTtuBiicHHil. OCHOBHOE ypaBHEHHE TEIJIONEpEeaauH.
JBmwxymas cwia mnpouecca. Harpesanue, oxiaxicHue,
KoHAeHcauus. O01ue cBeIeHu .

KoHcTpykunu TenmiaooOMeHHBIX ammapatoB. Pacyer
TETJI000MEHHBIX anraparos. HecranmonapHseri
TeruiooOMeH. BeimapuBanue, o01me CBEICHMSL.

2. OcCHOBBI Maccomepeaayu.

Buner  mpomeccoB Maccoomnepenaun.  CrocoObl 4 2 - 22
BBIPAXKCHHUS cocraBa das. PaBHOBecue npu
Maccoorepenade. MarepuanbHblii Oananc. PabGodas wu
paBHOBECHasl KOHIIEHTpamnuu. Pa0ouas W paBHOBeCHas
muard. OnpefeneHne HanpaBJICHHOCTH MaccolepeHoca.
CkopocTh Macconepenauu.

MounexynspHas muddysus. TypOynentHas




nuddy3usi. KoHBeKTHBHBINH MaccoIepeHoc.
Juddepenumanpaoe ypaBHEHUE KOHBEKTHBHOM
nuddy3un. Mexanusm mpoiiecca Maccorneperoca. Moaenu
IIPOLIECCOB MACCONEpPEHOca.

Maccootnaya. OCHOBHOE ypaBHEHHE MaCCOOTIAyH.
[TomoOue mporeccoB mepeHoca Macehl.

Macconepenadya.  YpaBHEHHME  Maccomlepenayw.

JBkymas cuia IPOIIECCOB Macconepeaayu.
AJITUTUBHOCTH 1 y3MOHHBIX COTIPOTUBJICHUH.
O6bemHbIE KO3 PHUIIMEHTHI MaccoOTIaYu u

Macconepenaud. [lytu nHTeHCHpUKAIIMK MAaCCOOOMEHHBIX
nporeccoB. PacuéT OCHOBHBIX pa3MepOB MacCOOOMEHHBIX
amnmapaTtoB. AOGcopOmusi, ocCHOBHbIE TOHATHSA. [leperonka
JKUJIKOCTEH, OCHOBHBIC TIOHSTHS. Pextuduxarmus,
OCHOBHBIE MOHATHUS. DKCTPAKIUS, OCHOBHbIE TTOHSATHS.

Cymka. Kiaccudukanus CyHmIMIBHBIX MPOIECCOB.
Buasl cBa3u Biaru ¢ MmarepuanioMm. OCHOBHBIE TapaMeTphl
BIIQXKHOTO Bo3ayxa. |-x nuarpamma Pam3una. YBnaxxHeHnue
U CyIIKa BO3Iyxa. MaTepualbHbIi U TEIIOBON OajaHCHI
cymku. I[lapamerpsl BiaxkHoro warepuana. KuHeTuka
cymku. Kunernueckue kpuBbie. WM3oTepma  Cymikwu.
Tepmomuddy3usa. I[lytn wuHTEHCHMbUKAIMK  Tpoiecca
CYWIKH. YJenbHash MPOU3BOAMUTEIBLHOCTh MO Bjare M ee
perynupoBaHue.

Bapuantsl  mponeccoB  CyIIKH. Y CTpPOMCTBO
CYIIWJILHBIX  YCTaHOBOK (TyHHEJbHBIC, OapabaHHBIC,
CYIIWIKT «KHIISIIETO CIIOS», pacubLUIUTENBHEIE,
BBICOKOYACTOTHBIE).

MemOpanubie mporecchl. OCHOBHBIE MEMOpaHHBIE
MeTobl pazzeneHus. OCHOBHOE ypaBHEHHE MEMOpaHHBIX
MPOIIECCOB, IBUXKYINAs CHJIa Tpolecca. AmMmapaThl IS
obpatHoro ocmoca U yiabTpadunabTpanuu. Jnamus,
JIEKTPOIUAIIH3.

Hroro:

50




4.2. IlepeyeHb NPAKTHYECKHUX (CEMHUHAPCKHUX) 3aHATHIA.
HXx conep:xanue n 00beM B yacax (AyIMTOPHBIX).

No HanmenoBanmue Tema mpakTHUeCKOTro (CEMUHAPCKOTO) K-Bo K-Bo
n/m | paszaena IUCIUTUTMHBI 3aHATHS JIEKII. 9acoB
4acoB CPC
cemectp No 5
1 VYpaBHenue pacxona u | Pacuér pacxomoB, CKOpOCTEH. 4 6
HEPa3phIBHOCTU
MIOTOKA.
2 Pesxumel nBHOKEeHUS DKBUBAJICHTHBIN JUAMETP U 6
JKUIKOCTEH. TUJPaBINYECKUN paguyc.
3 VYpaBuenue bepuymu. | YpaBuenue bepnymnu. ['mapaBindeckue 6
COINIPOTHBIICHUSI.
4, Hacocwl, BeHTHIIATOpHI | Pacy€r momHBIX THAPaBINIECKUX 6
JBIMOCOCHI. COINPOTHUBIIEHUH CEeTH, TOJ00P
BEHTHJISITOPOB U JIBIMOCOCOB
5. Paznenenune Pacuér 1 mo6op LUKIOHOB. 6
T'eTEPOTCHHBIX CHCTEM.
6. Paznenenune Pacuer 1 mon6op pykaBHBIX (PUIBTPOB. 6
HEOJTHOPOHBIX CUCTEM
7. TenoBoit 6anaHc Termmoo6MeH. TemIonpoBOIHOCTS. 6
TEMI000MEHHHUKOB. Tennoornaya. Termonepenaya.
[IpompbinineHHbie crnocoObl nepeaadn
TErJia
8. Cymika. TenmoBoit I-X auarpamma Pamsuna. Cymika 6
Oarnanc.
9. OcHOBBI Pacuer moteph Teria COBMECTHO 12
TEIUIONepeIaun KOHBEKIIHEH U U3ITyYCHHEM.
UTOTO: 4 60
4.3. [lepedyeHb JJa0OpaTOPHBIX 3aHATHI M 00bEeM B Yacax
Kypc 2 Cemectp Ne 4
Ne i/t Ne paznena nuCHUIIITUHBL Haumenosanue Kon-Bo Koma-Bo
nabopaTtopHoOit paboThI 4acoB 4acoB
CPC
1. OCHOBBI THIPABITUKH. BBoaHoe 3ansTHE. 2 20
I'mapocratuku. HNHCTpyKTaX 1O TEXHUKE
0€30MMacHOCTH.
OCHOBHBIE YpaBHEHUSI
THJIPOCTATUKHU.
2. [M'uaponuHamMuKa. I'uapaBnuueckoe 2 20
COIPOTUBIICHUE
TpyOOIIPOBOIOB.
['mapaBnuka «KUISIIETO
CIIOSI.
3. [Tepemenenue xuakocteil. | Pexxumbl qBUKEHUS 2 20
KHUJIKOCTH.
Omnpenenenue
XapaKTEPUCTHK
[EHTPOOEIKHOTO
BEHTHIISATOPA.




Ne i/t Ne paznena nuCHUIIITUHBI Haumenosanue Kon-Bo Koma-Bo
nabopaTtopHoit paboThI 4acoB 4acoB
CPC
4. Paznenenune HeogHopoaHbIX | Paznenenue cycrieH3uii B 2 16
CHUCTEM. OTCTOWHOM IIeHTpHUyTE.
Paszpnenenue cycnensuii B
nporiecce GUIbLTPOBAHMUS.
5. OcCHOBHI TeTUIONIEPEAAYHN B Nzyuenue mpomecca 1 5
XUMHUYECKOH ammaparype. TEIUIONPOBOHOCTH.
Hccnenosanue nporuecca
TeIUIoNepe1adm.
6. OcHOBBI MaccorepeadH. N3yuenue mpomecca 1 16
Maccornepeaayu.
OCHOBHBIE TapaMeTPhI
BIIQXKHOTO BO3/yXa.
Uccnenosanne KUHETUKH
CYIIKH.
N3ydenue nporecca
KOHBEKTUBHOMU CYILIKU.

UTOI'O 10 97
5.®0H/I OHEHOYHbIX CPEJCTB JJIs ITPOBEJAEHUS
TEKYIEI'O KOHTPOJIA YCIIEBAEMOCTHN,
IMPOMEXXYTOYHON ATTECTAINA 11O UTOT'AM OCBOEHMUA
JUCHUAITIINHBI

5.1. IlepevyeHb KOHTPOJILHBIX BONPOCOB (TUMOBBIX 3a1aHUIA)

HaumenoBanue Copep:xaHrie BOIPOCOB (TUITOBBIX 3aJaHHIA)

No | paznmena MUCHUTIITUHBI
/11
1 OcHoBbl TunpaBiaukn | 1.OcHOBBl  ruapaBiukd. OCHOBHBIC — ONpEACIICHHUS U
HEKOTOpBIC (hU3MUECKHUE CBOMCTBA KUIKOCTH.
2.0CHOBBI TEOpPUM TIEPEHOCAa KOJMYECTBAa  JIBMKEHUS,
TEIUIOBOM DHEpPIrHH, KOMUYEeCTBAa BemlecTBa. KOHBeKuus u
MoJieKysipHas M dy3usi, ypaBHEHHsI, UX OMHUCHIBAIOIINE.
3.0OCHOBBI (bu3nIecKoro u MaTeMaTU4eCKOTro
MOJIETTUPOBAHUSI.
4 TloHsATHE KOHCTAHT U WHBAPHAHTOB MOJAO0MS: CUMIUICKCHI U
KOMIUIEKChl TOJ00Us: OINpeAeNsionue U OlpeaesseMble
KPUTEPHU TOI00HSL.
2 ['uapocraTuka 1.0OcHOBHOE ypaBHEHHUE THIPOCTATHKH.

2.IlpakTnyeckoe  MpPUMEHEHHE  OCHOBHOTO  YpaBHEHUS
THJIPOCTATUKH.




I'maponunamuka 1.0OcHOBHBIE XapaKTEPUCTHKUA IBWKCHUS >KUJIKOCTHU. 3aKOH
BHYTpeHHero TpeHus: HpioToHa.
2. Pexumbl  OBHXKEHUS — JKHJIKOCTEH. MexaHu3mbl
JTAMUHAPHOTO u TypOyJIEHTHOTO JIBUKEHUS.
I'maponrHaMuyecKkuid MOrpaHUYHbIN CIIOM.
3. YpaBHeHue pacxoja U Hepa3phIBHOCTU MOTOKA. CriocoObl
pacyeTa 1 ONpeAeNICHHs pacXxo1a KUJKOCTEH.
[Tepemernienune 1.Be160op onTUMaIBHOTO AMAMETpa TPyOOTTPOBOIOB.
KHUIKOCTEH. 2. ludpdepeHunanbHoe  ypaBHEHHE JIBUKCHHUS  pealbHOM
KUJKOCTH.
3.YpaBHenue bepHymnu [Uis WAEANBHBIX M PEANbHBIX
JKAJIKOCTEH.
4 IlpakTHueckoe  NpUMEHEHUEe ypaBHeHus  bepHymiu.
Hcreuenune )KUAKOCTH Yepe3 OTBEPCTHSL.
5.I'mapaBnandeckoe  CONMPOTUBJICHHE  TPYOONPOBOIAOB U
anmapatoB. Pacdyer motepp  JaBieHHMs HAa  MECTHBIE
CONPOTHUBIICHUS.
6.ConpotuBnenus  TpeHus. Pacuer  k03pduUIIHEHTOB
TUAPABIMYECKOTO TpeHUs. BiusHue pexuMOB TeueHUs U
HIEPOXOBATOCTH HA TUAPABINYECKOE TPEHUE.
Pa3znenenne 1.Ilepememnienne xuakocted. Kmaccuduxanms mammH s
HEOAHOPOJHBIX nepeMenieHus Kuakoctei. OCHOBHBIE MapameTpbl paboThI
CHUCTEM. HAaCOCOB.

2.1leHTpoOEKHBI HACOC, XapaKTEPUCTUKH €ro paboTHlI.
PaGota HacocoB Ha ceTb.

3.Ilpunnunel  mogdopa IEHTPOOEKHBIX MAIIUH. 3aKOHBI
MPOMOPIUOHATEHOCTH.

4 TlopuHeBble  Hacochl. HepaBHOMEpPHOCTH TOAAUUd |
CrocoObl ee TUKBH AU, Hamop mopurHeBbIX HACOCOB.
5.JIBmkeHre Ten B CIUIONIHBIX Cpenax. BriusHue pexuma
JBUKCHHS Ha THAPOIMHAMUKY JIBYX(Pa3HbIX TTOTOKOB.
6.Kmaccudukamms TeTEPOreHHBIX CHCTEM.
lMunpomexaHndeckre METOIbI HX Pa3IeTeHUs.

7.0caxxmeHre dYacTWLl TIOX JEWCTBUEM CHJI  TSDKECTH.
DaxTopHI, BITUSIIOIIUE Ha CKOPOCTb nporecca.
HuTeHcudukaus nporueccoB 0CaKIeHUS.

8.Paznenenne B moje JEHCTBHS LEHTPOOEKHBIX  CHIL.
I'mapoMKIIOHBI.

9.Iluk1I0HBI, YCTPOMCTBO W MpUHIUN neicTBUs. Pacuer u
moa00p IUKJIOHOB.

10.1Iportecc  meHTpuyrupoBaHUs U CIOCOOBI  €ro
WHTEHCU(DUKAIINH.

11. ®unbTpoBaHue TeTeporeHHbIX cucreM. Knaccupukanus
(GUIBTPOBAIBHBIX MTEPETOPOJIOK.

12.Cxopocts  mpouecca  (UIBTPOBAaHUS, CHOCOOBI €&
yckopeHusi. KoncranTsl npouecca GpUIbTPOBaHUS, METOA UX
OTpeIeTICHUSI.




[TepememmBanue B
KUJKUX Cpeax.

1. Tmaponunamuka B3BEILIEHHOI'O CIIOSI. Oo6mactu
NPUMEHEHUS U (U3HUYECKasi CYITHOCTh THAPOTPAHCIIOPTA.

2. llepememmBaHue B KUAKUX cpenax. OOmmMe cBeIeHHS.

3. Mexannueckoe mnepeMemuBanue. VHTEHCUBHOCTh H
3 exTUBHOCTh Tpollecca TmepemMernmuBanus. Kpurepuu
nonobus. Kputepuit mommoctH. Bunmet u  olmactu
NPUMEHEHHS MeIallok. PacueT u moadop Memnaiox.

OcCHOBBI 1.0cHOBBI TemyonepenayM B XUMHYECKOW armaparype.
TEIUIONEPENaUy B OO6ume cBeneHus. TemmepaTypHOe TMoOJe, TeMIIEPATypHBIH
XUMHUYECKOMI TpaJeHT.
anmnaparype. 2. Knaccugukamus TeriooOMEHHBIX NpoleccoB. Buasl u
o0yacTu MpUMEHEHUsI TeTJIOHOCUTENEH.
3.TemoBbie OanaHCHl TEIIO0OMEHHUKOB.
4.Ilepenaua Temia TEIJIONPOBOAHOCTHIO. 3akoH Dypbe.
JuddepennnanbHoe ypaBHEHHE TEIIONPOBOAHOCTH.
5. TennonpoBOAHOCTh MIOCKUX M LUWIMHIPUYECKUX CTEHOK:
OJIHO- U MHOTOCJIOMHBIX. PacueT TeIioBOM U30/IIIHH.
6.TermoBoe m3nmydenue. 3akoH Credana. 3akon Kupxroda.
B3anMHOe u3iy4eHue 1ByX TBEPABIX TEIL
7.Ilepenava Tera KOHBEKIINEH (KOHBEKTHBHBIH
TeI1000MeH). 3aKoH Tem1ooTaayu HeloToHa.
8.luddepennmansroe ypaBHEHHE KOHBEKTUBHOTO
TeriooOMeHa.
9.Tenmootnayva, e€ Buabl. TemioBoi MOTpaHUYHBIA CIIOM.
10. TentoBBIE KpUTEPUU TOAOOUS.
11.Pacuér ko3 uIMEHTOB  TEIJIOOTAAYM.  3HAYCHUS
KO3 (HUIIUEHTOB TEIJIO0TIAYH B MPOMBITIIIEHHBIX
TEIJI000OMEHHBIX MPOIECcCcax.
12.Pacuer moOTEph TEIUIa COBMECTHO KOHBEKIIHMEH U
U3ITy4YEHUEM.
13. Tenmoniepenadya. OCHOBHOE ypaBHEHHE TEIUIONIEPEIAUH.
JBr>Kyias cuia mpoiiecca.
14, A1TUTUBHOCTh TEPMHUYECKUX CONPOTHBICHUH. Pacuer
TerI000MEHHBIX annaparoB.
15. HecrannonapHslii TemI000MeH.
OCHOBBI 1.0cHoBbl Maccomepemaun. OOmme cBeneHus. Bumbl
Maccomepeaadu. MPOLECCOB MACCOOIEPEIAYH.

2.CnocoObl  BeIpakeHHs1 cocTtaBa (a3. PaBHOBecwe mpu
Maccoorepenade. MarepuaabHbIi OaaHc.

3.Pabouass m paBHOBecHas KOHIEHTpanuu. Pabodas wu
paBHOBecHast  JmmHMH.  OmpeneieHWe  HANPaBICHHOCTH
macconepeHoca. CkopocTh Maccomnepenadn. MoJekyssipHas
mupdysus. TypOynentnas uddys3us. KoHBEKTHBHBIHM
MaccornepeHoc.

4. JIuddepennmanbHoe ypaBHEHHE KOHBEKTUBHOU U Py3un.
5.MexaHu3M mpoliecca MaccorepeHoca. Mojaenu mporeccoB
MaccoIepeHoca.




6.Maccootnaga. OCHOBHOE ypaBHEHHE MacCOOTAAYH.
7.ITogoGue mporeccoB NepeHoca Macchl.

8.Macconepenaya. YpaBHeHHe Maccomnepeaayd. JIBrkyias
cuna IPOIIECCOB Macconepeaaym. AITUTUBHOCTH
T Py3nOHHBIX COTPOTUBIICHUH.

9.Pacuér OCHOBHBIX pa3MepOB MacCOOOMEHHBIX armapaToB.
O06bemHBIE KOA(DPUITMEHTHI MACCOOTIAYH U MacCOIepeIayH.
[TyTn maTEHCHDUKAITNE MACCOOOMEHHBIX TIPOIIECCOB.

10. AGcopOrusi, OCHOBHBIC TIOHSITHSI.

11.Tleperonka ®uAKOCTENH, OCHOBHBIE TOHSTHSL.

12. Pextudukanusi, OCHOBHbIC TIOHATHSL.

13.DkcTpakius, OCHOBHBIC TIOHSATHS.

14.Cymxka. Knaccudukarusi CymmIbHBIX MPOIEccOoB. Buapl
CBSI3M BJIarMl C MaTEPUATIOM.

15. OcHoBHBIE TapaMeTphl BIAXKHOTO Bo3ayxa. |-X nuarpamma
Pam3uHa.

16. YBnaxxHeHUE U CyIITKa BO3yXa.

17.MatepuanbHbIi ¥ TEIUIOBON OaIaHChI CYIIKH.
18.1lapameTpbl BiaXHOrO Marepuana. KuHeTHMKa CyIIKH.
Kunernueckue kpusbie.

19. 13otepma cymiku. Tepmonuddyzus.

20.Ilytn wuHTEHCH(UKAMK TIporecca CYIIKU. YeiabHas
MIPOU3BOIUTENILHOCTD I10 BJIare U €€ PEeryJInpoBaHuUE.
21.BapuaHTBI IPOLIECCOB CYIIKH.

22.YCTPOWCTBO  CYHNIWJIBHBIX  YCTAaHOBOK (TyHHEJIBHBIC,
OapabaHHbIE, CYIIUIKN «KHIISIIErO CIOs, PACTIBUIUTEIbHBIC,
BBICOKOYACTOTHBIC).

23.0OcHoBHBIE MeMOpaHHBIe METOJbI paszencHus. OCHOBHOE
ypaBHEHHE MEMOpAHHBIX TIPOIECCOB, JBIDKYINAs CHIIA
mporecca.

24. AnirmapaTtsl 1711 00paTHOTO OCMOCa U yIIbTpadUIIbTPaIUU.
25. lnanus, 3JIeKTPO a3,

5.2. IlepedyeHb TeM KYPCOBBIX IPOEKTOB, KYPCOBBIX padoT,
HX KpaTKoe coJepKaHue U 00beM.

PacuerHas yacTh BKJIIOYAeT B ceOsi: BBeACHHE, IIe HEOOXOIUMO YyKa3aTh
JIOCTOMHCTBA M HENOCTaTKU JAHHOTO CYIIWJIBHOIO armapara, OOBSCHUTH
BBIOpaHHYIO CXEMy MOJaud BBICYHIIMBAEMOr0 MaTepuaia U CyIIUIBHOIO arcHTa,
ONKCaTh TEXHOJIOTMYECKYID CXEMY CYIIMJIBHOM YCTAaHOBKHM; MAaTE€pUAJIbHBIM U
TEIUIOBOM OajaHChl CYUIWJIKH; MOCTpPOEHHUE mpolecca cymku Ha |-X auarpamme
JUIsL JIETHUX W 3UMHHMX YCJIOBUHM; pacueT W M1oAOOp BCIOMOIaTeIbHOTO
000pyI0BaHUS; CIIUCOK UCTIOIB3YEMOM JIUTEPATYPHI.




[Toctpoennas I-X nuarpamma o0s3aTeabHO MOAUIMBAETCS B PACUETHO-

NOSICHUTENBHYIO 3anucKy. CxeMa CyIIMIKY BeinoJHsAeTcs Ha aucte @opmata A-O
i A-3.

Tema: PaccuuTaTh 1 CIpoeKTHPOBATH OapabaHHYIO CYIIHIIKY
Bapuanter 00-09
Paccunrate u cropoekTupoBaTh OapabdaHHYIO CYIIWIKY /s CYIIKM KYCKOBOTO Mela
MPOU3BOIUTENBHOCTRIO Gp (10 BiIaxkHOMYy MaTepuany). Men BeicymmBaercs ot U; mo U;
(cuurtast Ha 00mIYI0O Maccy). B cymmike oCymiecTBISIETCS HOPMaJbHBIN CYIIWIBHBIN BapHaHT.
TemmnepaTypa Bo3ayxa Ha BX0Ji€ B CymIUiKy t1, Ha Beixoje — tp. JlaBenue mapa B kamopudepe P.
Hcxonubie qaHHbIC TPUBEIEHBI B TA0M. 1.

Tabauya 1
Ne Mecto Gy, Us % Uy, % t, °C t,, °C P,
/o CTPOMUTEIBCTBA T/4 KI'c/cMy
00. ApxaHrenbck 0,5 8 0,8 105 40 1,5
01. bpsiHck 0,6 9 0,9 110 40 1,7
02. Boorga 0,7 10 1,0 115 40 1,9
03. Boponex 0,8 11 1,1 120 45 2,5
04. HNBanoso 0,9 12 1,2 125 50 3,0
05. Bsitka (KupoB) 1,0 13 1,3 130 55 3,5
06. Kypck 11 14 1,4 135 60 4,0
07. Open 1,2 15 15 140 65 45
08. Tambo0B 1,3 16 1,6 145 70 50
09. XapbkoB 1.4 17 1,7 150 75 55

Tema: Paccuutarh M CIPOEKTUPOBATH CYIIWIKY ""KUIALIETO Clos"
Bapuanter 10-19

Paccuutarh M COpOEKTHPOBATH CYIIMIKY "KHISALIEro cios" JUisl CYHIKM KaMEHHOH coiu
MPOU3BOUTEIBHOCTBIO G (MO BBICYyIIEHHOMY Martepuany). Conb BeicymuBaercs ot U; mo Us
(cuurast Ha o0mTyI0 Maccy). TeMrepatypa pa30aBJICHHBIX BO3TyXOM TOTOYHBIX Ta3oB (IIPOIYKT
CTOpaHUs TOILIMBA - BHIOOP MO MECTY CTPOUTENHCTBA) — t1, TEMIiepaTypa OTXOAIIUX Ta30B — to.
Hcxonnble JaHHbIE TPUBECHBI B Ta0M.2.

Tabnuya 2
N Mecto G Un% | W% | t°C b, °C
/1 CTPOHUTEILCTBA T/4
10. AcTpaxaHb 15 7 0,4 700 115
11. Baky 16 8 0,5 725 120
12. BmaguBocTok 17 9 0,6 750 125
13. Kazann 18 10 0,7 775 130
14. KpacnoBogack 19 11 0,8 800 130
15. Huxkomaes 20 12 0,9 825 135
16. Onecca 21 13 0,8 800 125
17. ITepmb 22 14 0,7 775 120
18. PocToB-Ha-/lony 23 15 0,6 750 115
19. ToMmck 24 16 0,5 725 110




Tewma: PaccuuTaTh ¥ CIPOEKTHPOBATH OANICHHYIO PACIIBUTHTEIBHYIO CYIIHIIKY
Bapuanter 20-29

Paccuuratn "

CIPOEKTUPOBAThH

OalIeHHYIO
POU3BOIUTEILHOCTEIO G, (NO BBICYIICHHOMY MaTepHally) JJIsl CYIIKH TIMHSHOTO HUTHKEpa OT
Ui mo U, (HOpManbHBIM CyIIWJIBHBIA BapwaHT). Bo3ayX Ha BXOJE B CYIIUIKY HMEET
temriepatypy t;, Ha BeIXOme — tp. JlaBmenue mapa B kamopudepe P. Mcxomnbeie mgaHHBIC
IpUBEJICHBI B Ta0. 3.

PaCIBUIMTEIBHYIO

CYLIUJIKY

Tabruya 3
Ne Mecto Gz, Ul, % Uz, % tl, OC tz, OC P,
/1 CTPOHUTEILCTBA T/4 Kre/cm’
20. | Anmma-ATa 0,8 45 3,0 120 60 3,0
21. | Amrxaban 0,9 46 3,5 130 65 3,5
22. | baky 1,0 47 4,0 140 70 4,5
23. | KueB 11 48 4,5 150 75 5,5
24. | MuHCK 1,2 49 5,0 160 80 7,0
25. | Tamxkent 1,1 50 45 170 85 9,5
26. | Tounucu 1,0 51 4,0 160 80 7,0
27. | XapbkoB 0,9 52 3,5 150 75 5,5
28. | Boponex 0,8 53 3,0 140 70 4,5
29. | Yura 0,75 54 5,0 130 65 3,5

Tema: PaccunTaTh ¥ ClIPOEKTUPOBATH TYHHEIIBHYIO CYIIHIIKY
BapuanTsr 30-39

Paccuntarh U CHpOEKTUPOBATH TYHHENbHYIO CYIIMJIKY JUISl CYIIKH TJIMHSHOTO KHpIUYa-
CBIpIIa MPOU3BOIUTEIBHOCTHIO G (1O BiIakHOMY MaTepuany) ot BiaxkHoctd U; go Uy, Cymika
IIPOU3BOJUTCS, HarpEeThIM 10 Temneparypsl t;, Bo3gyxoM. TemnepaTypa oTXoaamMxX ra3os — is.
Hasnenue napa B kanopugepe P. McxoaHble naHHBIE TPUBEIEHBI B Ta0I. 4.

Tabauya 4
Ne Mecto Gl, Ul, % Uz, % tl, °C tz, °C P,
/1 CTPOUTEJILCTBA T/TOT Kre/em’
30 baky 10000 22,5 7,7 75 40 1,0
31 Bounrorpan 12000 22,0 7,4 80 40 1,0
32 Boponex 14000 215 7,1 85 40 1,0
33 I'po3Hblit 16000 21,0 6,8 90 45 1,2
34 JlHenponeTpoBck 18000 20,5 6,5 95 45 1,2
35 Kues 20000 20,0 6,2 100 45 1,2
36 Kpacuomap 22000 19,5 5,9 95 45 1,2
37 MuHck 24000 19,0 5,6 90 40 1,2
38 XapbKoB 26000 18,5 5,3 85 40 1,0
39 Uwnra 28000 18,0 5,0 80 40 1,0




Tema: PaccunTaTh U CIPOEKTHPOBATH CYLIHIIKY "KHUIISIIErO CI0S"

BapuanTsr 40-49
Paccuntarh W CHpPOEKTHPOBATH CYIIMIKY "KMUISILIEro cios" Juid CyIIKH IecKa
MPOU3BOAUTENBHOCThIO Gy (CUMTATh MO BBICYIIEHHOMY Marepuany) oT BiaxHocTd Ui mo Us.
Cyliika mpou3BOIUTCS BO3AYXOM C HadyallbHOM TeMreparypoit t;, koneuHnou — tp. /laBinenue mapa
B Kanopudepe P. JlanHble npuBeneHs! B Ta0IMI. 5.

Tabnuya 5
Ne Mecto Gz, Ul, % Uz, % tl, OC tz, % P,
/1 CTPOHUTEILCTBA T/4 Kkre/em’
40 Ainma-Ata 40 50 0,3 110 60 2,0
41 AcTtpaxaHb 45 55 0,3 115 63 2,5
42 Amrxaban 50 6,0 0,4 120 66 3,0
43 Baky 55 6,5 0,4 125 69 3,5
44 brnarosemenck 6,0 7,0 0,5 130 72 40
45 BmaguBocTok 6,5 7,5 0,5 135 75 45
46 HBanoBo 7,0 8,5 0,6 130 12 4.0
47 HpkyTck 7,5 9,0 0,6 125 69 3,5
48 Kyraucu 8,0 9,5 0,7 120 66 3,0
49 Mocksa 8,5 10,0 0,7 115 63 2,5

5.3. Ilepevyenb MHAMBUAYAJIbHBIX JOMALIHUX 3aIaHUIA,

pacuyeTHO-rpapuYeCcKuX 3aJaHUM.
Kypc2 Cemectp 4

Kaxxnplii CTyIEHT BBIIIOJHSAET OJHO MHAMBHAYAJbHOE JOMAalllHee 3aJaHue,
KOTOPOE COCTOUT U3 YETBIPEX PA3AEIOB, KaK/IbIi IO COOTBETCTBYIOIINM TEMAM:

Tema 1. I'mppocratuka.

Tema 2. I'unpoauHamuka.

Tema 3. XapakTepHUCTHKA TEIUIOBBIX IIPOLIECCOB.

Tema 4 Macconepenaya.

6. OCHOBHASA U IOITOJIHUTEJIBHASA IMTEPATYPA

6.1. IlepeyeHb OCHOBHOI JTUTEPATYPBI

OcHOBHasl JIMTepaTypa
1. Kacamxun A.I. OcHOBHbIE TMpOIECCHl W anmapaTbl XUMHYECKOU
texHosioruu. M.: Anbsiac. — 2004. — 750 c.
2. Cmuanv JI.B., Yepracos A.B., Ocunosé IO.M. llpoueccel U armmaparbl
XUMHUUYECKON TexHOJIOTuHU. (YueOHoe mocoOue K BBIMIOTHEHUIO Ja00paTOpHBIX

pabot no Hampasienuto 18.03.01 «Xumuueckas TexHosorus»). - benropon:
U3n-Bo BI'TY, 2016. -4. 1.-77 c.



3. Cmanv J[.B., Yepkacoe A.B., Ocunos FO.M., Konosanos B.M. Ilponeccol u
anmapaTel XUMHYECKOH TexHomorud. (YdueOHoe mocoOme K BBIMOJHEHUIO
nabopatopHbix padot nmo HanpasiaeHno 18.03.01 «Xumudeckast TEXHOJIOTHS ).
- benropon: Uzn-so BI'TY, 2017. - Y. 2.- 114 c.

4. lllaxosa JIJ[., Awypraesa JIL.U., Jlyyenxko O.B. Pacu€r u nmpoeKTUpPOBAHUE
CYUIWJIBHBIX yCTaHOBOK. (YueOHoe mnocobue nans crneumnansHoctd 270106
«IIpoU3BOACTBO CTPOUTENBHBIX MaTEPUATIOB, U3ACIUA U KOHCTPYKLIMU
Hanpasnenus 270100 «CrpoutensctBo» (¢ rpudom YMO)). UsnatenbcTso.
benropoxn 2010. — 128 c.

5. Yepkacos A.B., Cmanv /I.B. T'mapoMexaHUYeCKUE€ M THUAPOCTATHYECKHUE
MpoLIECChl: (METOMYECKUE YKA3aHUS K BBIMOJHEHHUIO MPAKTUYECKUX padoT Mo
Hanpasienuio 18.03.01 «Xumuueckas TexHoJorus»). — benroponx: M3a-Bo
BI'TY, 2014.-18 c.

6. Yepxacos A.B., Cmanv JI.B. TemnoBeie W MacCOOOMEHHBIE MPOIIECCHI:
(MeToauYecKkue yKa3aHWs K  BBIINOJHEHHUIO MPAaKTUYECKUX pabdoT 1o
Hanpasienuio 18.03.01 «Xwumwuueckas TexHoJorus»). — benropon: W3a-Bo
BI'TY, 2014.-16 c.

6.2. IlepevyeHb TONMOJITHUTEIBLHOM JTUTEPATYPHI

1. Pasunos A.U., Knunos A.B., [{vsaxos I'.C. Ilporiecchl u anmnapaTsl
XuMHUeckou TexHonoruu. — Kazane: U3a-so KHUTY, 2017. — 860 c.

2. llasnos, K.@. Ilpumepsl U 3ajaud MO KypCy MPOILIECCOB U allapaTtoB
xumuyeckoil texuonoruu / K. @.Ilasnos, I[1.1I. Pomankos, A.A.Hockos. —14-¢
u31., crepeotull. — M.: Anesiae, 2007. — 575 c.

3. [lenvnepun HJHM. OcCHOBHBIE TMpOIECCHl U ammapaTbl XUMUYECKOH
texnonoruu. Ku.1, Ku.2, M.: Xumna.-1981.- 270 c.

CnpaBo4yHasA ¥ HOpMAaTUBHaAA JIUTEpPATypa
1. Ilasnos K.@. , Pomanxos I1.I, Hockos A.A. Ilpumepsl 1 3a1auu 1Mo Kypcy
«IIporecch! u anmaparsl XuMUYECKOU TexHosorum». M.: Xumus.- 1987.-575 c.
6.3. IlepeyeHb HHTEPHET PeCypPcoB

1. COOpHUK HOPMATHUBHBbIX IOKYMEHTOB «CTpOoil KOHCYJIbTAHT) www.snip.ru -
JlocTyn ocyIiecTBIIsSIETCs B 3a1e 3JIeKTPOoHHBIX pecypcoB HTD (k.302).

2. http://www.ustu.ru/study/high/bachelor-specialist/khtf/resource/htf-res-prof/

3. http://paht.ruz.net/materials.htm



http://www.snip.ru/
http://www.ustu.ru/study/high/bachelor-specialist/khtf/resource/htf-res-prof/
http://paht.ruz.net/materials.htm

7. MATEPUAJIBHO-TEXHUYECKOE U UTHOOPMAIINOHHOE
OBECIIEYEHHE

3aHsaTUS BEAYTCS B CIEIUATU3UPOBAHHON ydyeOHOU smaboparopuu No 403
mucuurinabel  «lIponecchl W anmaparbl XMUMHUYECKOW TEXHOJOTUM» Kadenpsl
THKM — TeXHOJOTUHU 1IEMEHTa U KOMITIO3UIIMOHHBIX MaTepHaioB, 000pyA0BaHHON
B COOTBETCTBUU C TPEOOBAHUSIMHU, MPEABABISIEMbIMH K Y4€OHBIM XUMHUYECKUM
J1a00paTOPHUSIM.

B naGopaTopun umerotcst mpubopsl U 000py10BaHUE:

- Becol anaymmtuueckue BJITK-500;

- HeHTpudyra;

-yCTaHOBKa JJIsi OMpECNICHUS] PEeKHUMa JBUKCHHS JKUIKOCTH (HAIOPHBIM
0ak, EMKOCTb C KPacUTEJIEM, PacX00Mep, TEPMOMETP);

-yCTaHOBKa  JJii  ONpEAeNIEHUs  THAPABIMYECKUX  COINPOTHUBICHUM
TpyOOINIPOBOJOB (BEHTHJIb, TIOBOPOT, PACHIMPEHHUE - CYKEHHE, 3MEEBUK, ra30BbIN
cueTunk, auddepeHnuanbHblii  MaHOMETp, JabopaTOpHBIN  TpaHchopmaTop,
BEHTUJISITOD);

-yCTaHOBKA I M3yYEHHS] THUAPABIUKH TICEBIOOXKUKEHHOTO  CJOA
(mpo3pauHblii BEPTUKAJIBHBIA IMIIMHAPUYECKUN KOPIYC, Ta30BBI CUYCTUHK,
i pepeHnnanbHbIil MAHOMETP, J1a00PaTOPHBIA TpaHC(hHOpMaTOp, BEHTHIISITOD);

- YCTaHOBKa JUIA  ONpEAENICHUsS  XapaKTePUCTUK  LIEHTPOOEKHOIO
BEHTWISITOpA  (LIEHTPOOEKHBIH  BEHTWISITOP, BarTMeTp, Tpyoka  Iluto,
nuddepeHnanbHbI MAHOMETD);

-yCTaHOBKAa JUIsi (PUIbTpOBaHUS CYCHNEH3UH T1OJ BakyyMoM ((puibTp,
BaKyyM-Hacoc, Melanka, cOOpHUK (puUiIbTpaTra, BaKyyMMETp, BJIaroOTAEIUTENb,
TEPMOMETP);

- bapomeTp.

-yCTaHOBKa JIJIsl UCCIIEI0BAHNUS BJIArOCOJIepKaHusl MaTepuasa U CKOPOCTH
mpoliecca Cylku (CyIuIbHBIN 1Kad, CMOHTUPOBAHHBIE B 1IKad BEChI);

- YCTaHOBKA JUIsl U3Y4YEHUsI Ipoliecca KOHBEKTUBHOM CYLIKHU (CyLIMJIbHAS
KaMmepa, BEHTUJISITOp, Kasopudep, Tpanchopmarop, pacxoaomep, tudpoBoit
TEPMOMETp, TUTPOMETP TUTPOMETP, YCTaHOBKA KomrpeccopHas Y K-25-16m);

- YCTaHOBKa JIJIsl M3y4eHUs Tpoliecca Macconepeaadn (MaccooOMEHHBIH
anmapar, TepMOCTaT, BJIArOOTAEIUTENb, BEHTUIISTOP, PACXOAOMED, TEPMOMETP,

U (POBOM TUTPOMETD);

-yCTaHOBKa JJIs1 ONPEEIEHUS TEMIOMPOBOJHOCTH MaTEPHUATIOB
(9KCHIEpUMEHTAIBHBIN OJIOK) C KOMITBIOTEPHBIM IMPOTPAMMHBIM 00€CIIEUEHUEM;

-Tpanc(opmaTop, NepeKIYaTeNIb TEMIIEPATYPHI;

-yCTaHOBKa JIJIsl U3Y4YEHUs Ipoliecca Terionepeaadn (Ternao00MeHHbIH
anmapar TUIa «Tpyba B TpyOe», TepMOCTaT, pOTaMeTP) C KOMIbIOTEPHBIM
IPOrpaMMHBIM O00ECIICUEHHUEM;

- IICUXPOMETP.



8. YTBEPXKJIEHUE PABOYEN ITPOT'PAMMBI

YT1BepxaeHue pabouei nmporpaMmbl 0€3 U3MEHEHU N
PabGouas nporpamma 6e3 n3meHeHuit yreepkaena Ha 2017/2018  y4ueOHbIi
TO/I.
[Ipotokon Ne 2 3acemanus kadenpsi oT «7 » centssops 2017 .

frlﬁllfl
3aBenyroniuii kapeapoi ' bopucos 1.H.

noAnuch,

JAvpexTop HHCTUTYTA = [TaBnenko B.W.

ITO/IITHCh,



8. YTBEPXKJIEHUE PABOYEN ITIPOTPAMMBI

YTBepxkaeHue padoueii mporpaMmmbl 0€3 U3MEHEHUN
PabGouas nmporpamma 6e3 m3meHenuit yreepkacna Ha 2018/2019  yueOHbiii
rO/I.
[Tporokon Ne 13 3acemanus xkadenpst oT «15 » mas 2018 r.

H
3aBenyromuii kaheapoun /d) Bbopucos N.H.

MOIMHUCH,

JIMpEeKTOP HHCTHTYTA 7 IaBnenxo B.A.

nOoAIIUCH,



8. YTBEPKJIEHUE PABOYEM ITPOT'PAMMBI

Pabouass mporpamMma ¢ W3MCHEHHSMH YTBEPXKACHA JUIS peallu3alid B
2019/2020 yueOHOM TOy.
[Tpotokon Ne 13 3acemanus kadenpst ot « 15 _» mas 2019 r.

N3menennd no . 3.
3. OFBEM JIUCIHUII/IMHBI

OO01mas TpyA0eMKOCTh JUCIMIUIMHBI COCTaBiIsgeT 9 3a4. equHuI], 324 4acos.

Bun yuebnoii pabotbl Bcero | Cemectp | Cemectp | Cemectp
4acoB Neo 3 Ne 4 Ne 5
OO0miast TpyA0€MKOCTh 324 2 118 204
JVCIIUTUTMHBI, 9ac
KonTakTHas padora 32 2 12 8
(ayuTOpHbBIE 3aHATHS), B T.4.:

JIEKITUH 12 2 6 4
J1a00paTOpHBIC 6 - 6 -
IIPAKTUYECKHE 4 - - 4

CamocrosiTesibHasi padoTa 302 - 106 196

CTY/ICHTOB, B TOM YHcJIe:
KypcoBoii mpoexr - - - -

Kypcosast paborta 36 - - 36
PacuerHo-Tpaduueckoe 3aganus - -
NHauBHyanbHOE JOMAIIHEE 9 - 9 -
3aJjaHne
pyeue 6uowvi 211 - 97 114
camocmosamenvHou pabomol
dopma npomMeKyToUHast 3,36 - 3 36

aTTecranus (3a4eT, 3K3aMeH)




4. COAEP KAHUE JUCIHUIIJINHBI
4.1.HaumeHOBaHMeE T€M, UX COJepP:KaHHE U 00bEM

Kypc2 Cemectp Ne3

Bunpl yueOHOM Harpy3ku u
UX TPYAOEMKOCTb, Yac.
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No HaumenoBanue paznena % 5
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1. Beenenne. OCHOBBI THPABIMKH.
Knaccugukanus ocHOBHBIX mporieccoB. OCHOBHBIE 5 - - )
OIpeJIeNIeHusl.
Wtoro 2 - - -
Kypc 2 Cemectp Ne 4
Bunel yueGHOI Harpy3ku u
UX TPYILOEMKOCTb, Hac.
=
S
=
=
Ne HaumenoBanue pasnena 3 =
n/m (KpaTkoe coJiep;kaHue) ° ) |
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1. OcHoBsl rupaBiIvku. Benenue.
[Tponecchl u anmapaTbl XUMHUYECKOW TEXHOJIOTHM Kak | 1 - 1 16

Hayka: ucropusi €€ pasputus. Kmaccudukamuss OCHOBHBIX

MIPOLIECCOB: HEIIPEPBIBHBIE, MIEPUOINYECKUE,
KOMOWHHUPOBAHHBIE, CTAIlMOHAPHBIE, HECTAIIMOHAPHBIC,
TUAPOMEXAHUYECKUE, TEIUIO— | MacCOOOMEHHEIE.

dusnueckue cBOUCTBA KUIKOCTH.

[IpuHOMNBL  pacyera IPOLIECCOB M aIIApaTOB:
MaTepUaIbHBI M TEIJIOBOM OallaHChl, JBIKYILAs cuja
nporecca, WHTEHCUBHOCTh TPOTEKAHUS U KOA(PPHUIMEHT
WHTEHCUBHOCTU: pacyeT TEOPETUYECKH HEOOXOIUMBIX,
o0beMa MM  TOBEPXHOCTHM  ammapara:  TeXHHUKO-
SKOHOMUYECKHU pacyer.

OcHOBBI TEOpHUH IEpEHOCA KOJUYECTBA JABMXKECHMS,
TEIJIOBOM HHEPIUH, KOJWYECTBA BemlecTBa. KOHBEKIHS U
MoJieKyJsipHast 1uddy3usi, ypaBHEHUs, UX ONKCHIBAIOIIHE.




AHanorust mporeccoB rnepenoca cyocranmuu. O000IeHHbIC
ypaBHEHUS MEPEHOCA.

OcHOBBI (PU3MYECKOTO U MaTEMaTHUYECKOIO
MojenupoBaHus. [loHATHE KOHCTAaHT U MHBAPUAHTOB
MO100USI: CUMILJIEKCHI U KOMIUIEKCHI TTOJI00US:
OTIPEICIIAIONINE U OTIPEIeNIIeMble KPUTEPUU TIOJOOHS.
Merto aHasiM3a pa3MepHOCTEN.

2.

I'mapocraTuka.

I'mapocratuka.  JuddepennuansHoe  ypaBHEHUE
paBHOBecust Jditiepa. OCHOBHOE ypaBHEHUE T'UIPOCTATUKH,
3akoH Ilackamns. IlpakThueckoe NMPUMEHEHHE OCHOBHOTO
yYpaBHEHHUSI  THAPOCTATUKU:  THE30OMETP,  MaHOMETP,
MPUHIUI COOOIIAIOMIMXCS COCY/IOB, TATA JHIMOBON TPYOBI.
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3.

I'mpponnnamuka.

I'mpponunamuka. OcHoBHbIE XapaKTePUCTUKH
JBYDKEHUS KHJIKOCTH: CKOPOCTH IIOTOKA, OOBEMHBIA H
MacCOBBIH pacXo/bl: JUHAMUYECKAas W KHHEMaTHyecKas
BSI3KOCTH, 3aKOH HbBIOTOHA, BU/IBI M 00JIACTH MPUMEHEHHS
BUCKO3UMETPOB:  PEXKHUMBI  JBW)KEHUS  KUJKOCTH.
I'uppoauHamMuyeckre KpUTEpUM MOJO00MS: OCHOBHBIE U
IIPOU3BOJICTBEHHBIE. Y PABHEHHE PACX0/1a U HEPA3PBIBHOCTH
MIOTOKA.

Juddepenumansaoe ypaBHEHUE JBYOKEHUS
UJeATbHBIX KUAKOCTEH Disepa.

VYpaBHeHUs Ul UACANBHBIX M PEeabHbIX KUIKOCTEH,
ux (pU3NYECKUi U FIHEpreTuyecKkuil cMpicibl. [IpakTnueckoe
IIPUMEHEHNE YpaBHEHUS bepHyIn; n3MepeHne CKopocTH U
pacxoia  JKMIKOCTH: MCTEUEHHE JKUIKOCTH  uepe3
OTBEPCTHSL.

['unpoauHamuueckas cTpykTypa motoka. CrtpoeHue
norpannyHoro ciost no Ilpanarmro. I'mapaBinudeckue
COINPOTHUBIIEHUSI TPYOONPOBOIOB - MECTHbIE M TPEHHUS.
BnusHue pexxnMa JBUKEHHSI Ha COIPOTUBIICHHE TPEHUS.
Br160p onTuManbHOrO AMaMeTpa TpyoonpoBOIOB.
BnusiHue pexxuMoB TeYeHMS Ha CKOPOCTh JABHKEHUS
nByX(ha3HbIX MOTOKOB. ['MapoauHamMuka "Kumsiero" cios.
ConpoTuBieHNE B3BEIIEHHOTO cios. [IHeBMO — 1
TUIPOTPAHCIIOPT.

16

4. TlepemernieHne KUIKOCTEH.

Hacocbl 11eHTpoOeKHbIe, MOPIIHEBBIE, CIIEUATIbHbBIE
Buzbl. Ilapamerpsl paboTel HacocoB. Pabora HacocoB Ha
ceTb. [IpuHiune! ux noxdopa. Knaccudukanus MammH 1is
MIEpEMELLEHUS JKUIKOCTEN U CKaTHs ra30B. BeHTUIATOpBI N
JBIMOCOCHI. XapaKTepUCTUKU X paboThl. Pacuer u BbIOOD
LEHTPOOESIKHBIX BEHTUIISITOPOB.

16

5. Paznenenue HEOAHOPOIHBIX CHCTEM.




Knaccudukammst reTeporeHHeIX cUCTeM. Buabl
TUAPOMEXAaHUYECKUX TMPOIECCOB  pa3JIENEHUs KUIAKUX
HEOAHOPOJHBIX CHUCTEeM. PazneneHue mnoj JelcTBUEM
rpaBUTAIMOHHBIX cuJl. [Ipoliecc ocaxkaenus, ero ABUKyIas
cuna. 3akoH Crokca. Ilytm wmHTeHcHduKanuu mporecca
OCaXKACHUS. OTCTOWHUKH. Hentpudyruposanue.
Hentpudyru: orcroiiupie u  QuibTpytonme. DaxTop
pasnenenus, ero Qu3udeckuii cmbica. MHTeHCcHUKamms
MPOLIECCOB LIEHTPUYrupoBaHus. | HaAPOIUKIOHBI, 00JaCTH
UX IPUMEHEHUSI.

[Ipoiecc  unpTpoBaHMs,  00mME  CBEICHUSA.
JIBmkymiast cuna mporecca (UIBTPOBAHUS, IIYTH €€
co3manuda. Kmaccudukauuss wu  obmacTH HpUMEHEHUs
(GWIBTPOBANBHBIX — MEPEropofoK. YpaBHenue Jlapcw.
Onpenenenue KoHcTaHT npouecca PunbTpoBanus. Ilytu
MHTCHCU(UKAIIH TTpoIiecca.

Pa3genenne ra3oBbIX  HEOAHOPOJHBIA  CHUCTEM.
Crenenp pasnenenus. PazneneHue 3albUIEHHBIX Ta30B
MeToA0M ocaxaeHus. [IbuieocanutenbHbie KaMephl.

Pa3genenne 3anbpuleHHBIX Ta30B MOJ JACHCTBUEM
HEeHTPOOEKHBIX  cuil. JKamto3WWHBIA  MBLICOCAIUTEND.
LuknOHBI, ycTpOMCTBO M HpuHUMI AeicTBUsd. Pacuer u
110/100p LIMKJIOHOB.

Ounctka ra3oB  QuubTpoBaHueM. PykaBHBIE
¢bunbTpel. Pacyer u moxbop; pykaBHBIX GUIBTPOB. MOKpast
OUMCTKA  3albUICHHBIX ra3os. DneKTpoUIBTPHI,
YCTPOWCTBO ¥ IPUHIMII IEHCTBU. BimssHrE TPOBOIMMOCTH
MIBUIM HA MPOIIECC pa3/IeNICHUs 3alIbUICHHBIX Ia30B.

6. IlepememmBaHHe B KUJIKUX CpPelIax.

O6mume cBeneHus. MexaHHYeCKoe TepeMelInBaHue. 1 - 1 17
HHTEHCUBHOCTD U 3P PEKTUBHOCTD nporecca
nepememnBanus.  Kpurepuum  momoOusi.  Kpurepuit
MOITHOCTH. Buapl u 007acTé NpUMEHEHHs MeIIaloK.
Pacuer u monbop Memanoxk.
Hroro: 6 - 6 97

Kypc 3 Cemectp Ne 5

/o

HaumenoBanue pasnena
(kpaTkoe coJiep;kaHue)

Bunsl yueOHOI Harpy3ku u
UX TPYAOEMKOCTb, Yac.

[IpakTuueckue
JlabopaTopHbie 3aHATHS
CamocTosiTenbHas

Jlexun
pabora




1. OcHoBBI TEIIONEPEIAYN B XUMUYECKOM anmaparype.

O06mme CBEJICHUSI. TemnepatypHoe 1oJIe,
TeMIIepaTypHbII IpaJueHT. Knaccudukanus
TETUI00OMEHHBIX MPOIECCOB. BHIbI 1 001aCTH PUMEHEHHUS
TerioHocuteneil. TernoBble OanaHchl.

Ilepenaya Temia TEIONPOBOAHOCTHIO. 3akoH Dypre.
HuddepenunanbHoe  ypaBHEHHE  TEIUIONPOBOIHOCTH.
TennonpoBOAHOCTh TJIOCKUX U HUIMHAPUYECKUX CTEHOK:
OJIHO- M MHOTOCJIOWHBIX. Pacuer TenaoBOM H30JIALMH.
TemmoBoe u3nydyenne. 3akon Credana. 3akon Kupxroda.
B3aumnoe uznydyenue AByx TBEpAbIX Teil. [lepenaua teruia
KOHBEKIMEeH  (KOHBEKTHBHBIM  TEIUIOOOMEH).  3aKkoH
teriooTnaun Hetorona. /Iuddepennmanbuoe ypaBHeHUE
KOHBEKTHBHOI'O TEINIOOOMEHA.

Tenmootrnaua, €€ BuAbl. TemIOBOW MNOTrpaHUYHbBIN
CJION. TemoBele  kputepun  nojpodbus.  Pacuér
K03 (HUIMEHTOB TEIUIOOTAa4U. 3HAYCHUS KOAPPUITUESHTOB
TEIUIOOTaYM B TMPOMBIINIJICHHBIX  TEIUIOOOMEHHBIX
npoleccax.

Pacuer motepp Temiga COBMECTHO KOHBEKIMEH W
U3ITy4YEHUEM.

Tennonepenaya. AJIMTUBHOCTh TEPMUYECKHUX
conpotuBieHuil. OCHOBHOE ypaBHEHHE TEIUIONEPEIauH.
JBuwkymast cuia mnpouecca. HarpeBanue, oxjaxkIeHUE,
KoHJeHcanus. O0Iure cBeAeHHUS.

KoHncTpykiun TemnooOMeHHBIX amnmnaparoB. Pacuer
TEMI000MEHHBIX anmnaparos. Hecranmonapnsiit
TertooOMeH. BrinapuBanue, 00111e CBeIeHMs.
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OcHOBBI Macconepe1adH.

Bunet  mpoueccoB  maccoomnepenaun.  CriocoObl
BBIpQ)KEHUS cocTaBa das. PaBHOBecue pu
Maccoomnepenade. Marepuanbublii Oananc. PabGouas u
paBHOBecHass KOHIeHTpauuu. Pabowas u paBHOBeCHas
muHuM. OnpeneneHre HarpaBIEHHOCTH MaccoIlepeHoca.
CkopocTb Maccomnepenay.

MonexynspHas T dy3us. TypOynentnas
T dy3us. KonBekTHBHBIN MacCoIIepeHOC.
HuddepeHunanbHoe ypaBHEHHE KOHBEKTUBHOM TP D y3UH.
MexaHu3M nporecca MaccorepeHoca. Moaenu npoueccoB
MaccolepeHoca.

Maccootnaya. OCHOBHOE ypaBHEHUE MacCOOTAAyH.
ITonoGue npoueccoB nepeHoca Macchl.

Macconepenaya.  YpaBHEHHME  MaccCOIEpEeaayu.
JBmxymas cuiia IIPOLIECCOB MacconepeaayH.
ATUTUBHOCTD 1 y3nOHHBIX COIIPOTUBIICHUH.
OO6beMHbIe KO3 PULIUEHTHI MaccoOoT1auu "

Maccornepenayu. [lytu uHTeHCUpUKAIUU MacCOOOMEHHBIX
nporieccoB. Pacu€T oCHOBHBIX pa3zMepoOB MacCOOOMEHHBIX
anmapaTtoB. AOcopOuus, OCHOBHbIE MOHATHS. [leperonka
KHUJKOCTEH, OCHOBHBIC TOHATHS. PexTrdukaius, oOCHOBHbIE
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MOHATHUA. DKCTPAKLHsI, OCHOBHBIE MIOHATHS.

Cymka. Knaccudukanus CymMIBHBIX TPOLIECCOB.
Bunsl cBs3u Biiarum ¢ MarepuanoMm. OCHOBHBIE ITapaMeTpPhbl
BJIQXKHOTO Bo3ayxa. |-x nuarpamma Pam3una. YBiaxHeHue
M CylIKa Bo3Ayxa. MaTepHalbHBIM M TEIUIOBOW OajaHCHI
cymku. [lapamerpsl BnaxkHoro warepuana. KuHertnka

cymikd. Kunernueckue kpuBble. HM3oTepma  CyIIKH.
Tepmomuddysusa. Ilytm wuHTeHCH(UKaIUU mporecca
CYUIKU. YJelbHas MpPOU3BOAUTENBHOCTh MO BJare U €e
peryJIMpoBaHuUe.

Bapuantel  mpoueccoB  CyHmIKH.  YCTpOWCTBO
CYUIWIBHBIX ~ YCTAaHOBOK (TyHHENbHBIC, OapabaHHEIE,
CYLIWJIKU KHIISIIETOo CII0s», pacHibUIUTEIbHBIE,
BBICOKOYACTOTHBIE).

MewmbOpanubie mporeccsl. OCHOBHBIE MeMOpaHHbBIE
MeToJbl pazaeneHns. OCHOBHOE ypaBHEHHE MEMOpaHHbBIX
MPOLIECCOB, JBMXKYIAs CHJIa Ipolecca. AmmapaThl Ui
ocMoca U

o0OpaTHOTO
AIIEKTPOTHAIIH3.

yapTpadmibTpanuu. Juanms,

Uroro:
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4.2. llepeyeHb NPAKTHYECKHUX (CEMUHAPCKHUX) 3aHATHI.

Nx cogep:xanne U 00beM B yacax (AyIMTOPHBIX).

No HaumenoBanue Tema npaktuueckoro (cemuHapckoro) |  K-Bo K-Bo
n/m | pasjaena JUCHUTUIAHBI 3aHATHUSA JIeKII. 4acoB
4acoB CPC
cemectp Ne 5
1 | YpaBuenue pacxona u Pacuér pacxonos, ckopocTeii. 4 6
HEpa3pbIBHOCTH MOTOKA.
2 | Pexumbl IBUKESHUS OKBUBAJIEHTHBII TUaMeTp U 6
KUJKOCTEH. THJIPaBIMYECKUN pajinyc.
3 | YpaBuenue bepnymmu. VYpaBHenue beprymm. 6
['napaBiaryecKue CONpOTUBICHUS.
4. | Hacocsl, BeHTHIIATOPBHI | Pacdyér MOMHBIX THAPABIMYECKUX 6
JBIMOCOCHI. COIIPOTHUBIIEHUH ceTH, MOJIO0P
BEHTHJISITOPOB U JIBIMOCOCOB
5. | Pasnenenne Pacuér u mon6Gop UKIOHOB. 6
TeTePOTCHHBIX CHCTEM.
6. | Paznenenue Pacder 1 mo6op pykaBHbIX 6
HEOJHOPOJHBIX CHCTEM | QHIBTPOB.
7. | TemmmoBoii OanaHc TermmooOomeH. TemIonpoBOIHOCTb. 6
TEII00OMEHHUKOB. Termmootnaua. Terutonepenaya.
[TpombltieHHBIE CTIOCOOBI
repeaayu Tera.
8. | Cymika. TemnoBoi I-X muarpamma Pamsuna. Cyiika. 6
OanaHc.
9. | OcHoBbnl Temonepeaaun | Pacuer moteps Teria COBMECTHO 12
KOHBEKIMEW 1 U3TTyYCHHUEM.
UTOI'O. 4 60




4.3. IlepeyeHnb 1a00paTOPHBIX 3aHATHII U 00bEM B Yacax
Kypc 2 Cemectp Ne 4

No | No paznena qucuumniInHbI HanmenoBanwue n1abopaTopHOi Kon- | Komx-Bo
/1 paboThI BO 4acoB
JacoB CPC
1. | OcHOBBI TUAPABIMKH. BBoaHoe 3ansTHE. 1 20
['uapocraTuku. HNHCTpyKTaX 10 TEXHUKE
0e30IMacHOCTH.
OcHOBHBIE YpaBHEHHSI THIPOCTATHUKH.
2. | 'maponunaMuka. I'uapaBiarueckoe COpOTHBICHUE 1 20
TPyOOIIPOBOIOB.
['mapaBnuka «KUIISILIETO CHOS.
3. | [lepememienue PexxuMbl ABMKEHUS KUIKOCTH. 1 20
JKUIKOCTEH. OrnpenenieHne XapaKTePUCTHK
IIEHTPOOCIKHOTO BEHTHIISATOPA.
4. | Pa3zneneuue Pa3znenenue cycrneHsuii B OTCTOHHOM 1 16
HEOJTHOPOIHBIX CUCTEM. | LIEHTpH]YTE.
Pa3znenenue cycnensuii B mporecce
(bUIBTPOBAHMSL.
5. | OcHoB®I Teruionepenaun | M3zyuenue mporecca 1 5
B XUMHUYECKOU TETUIONTPOBOIHOCTH.
amnmaparype. HccnenoBanue nporecca
TETUIONIEPEIAYH.
6. | OcHOBBI N3ydenue nmpouecca Macconepenadm. 1 16
MaccoIepe1ayuu. OcHOBHBIE TTapaMETPHI BIAKHOTO
BO3JIyXa.
HccnenoBanne KUHETHKY CYIIKH.
N3ydenue mpoliiecca KOHBEKTUBHOMN
CYIITKH.
HUTOI'O 6 97
o o H
3aBemyrommii kadeapon i bopucor 1.H.
IIOAIIHCH,
7 L -
J{MpeKTop HHCTUTYTA B [TaBnenko B.M.

TOJITUCh,




8. YTBEPKJIEHUE PABOYEN ITPOT'PAMMBI

VYTBepxaeHue padboueil mporpaMMsel 0e3 U3MEHEHHUI

PaGouas mporpamma 6es3 u3MeHeHui yreepkaena Ha 2020 /2021 y4eOHbri
TOJI.

[Ipotoxon Ne 17 3acemanus kadenpsl or «_13 » 05 2020 .

Vi

' [/
3aBenyroniuii kadeapoi ,77{ N.H.bopucos
nomuck, HUO

JupexTop uHCTUTYyTA =77~ B.H.IlaBnenko

noamnucs, GO



8. YTBEPKXJEHUE PABOYEHN TIPOT'PAMMBbI

Pabouas nmporpamma Oe3 u3meHeHuil yrBepxkaeHa Ha 2021 / 2022 yueOHbIit
rof.

[TpoTokon Ne 19 3acenanus kadeapst oT «_14 » wmas 2021 r.

7

3aBenytromuii kadenpoi % N.H. bopucos

e .
JMpeKkTop HHCTUTYTA e P.H. Sctpebunckuii




IMPUJIOKEHUSA

Ipuaoxenne Nel. Metoauueckue yka3aHus JUisl 00y4aroIIerocsi 0 OCBOEHUIO
TV CLUIIINHBI

IIpy 4yTeHUMM JEKUMHA WCHOJB3YIOTCS COBPEMEHHBIE MYJIbTUMEIUNMHbBIE
CPEICTBA, KOTOPbIE IPUMEHSIIOTCS CTYAEHTaMHU IIPU CAMOCTOATEIBHON UX padoTe B
KypCOBOM M JWUIUIOMHOM MpOeKTUpoBaHHM. JlaboOpaTOpHbII NpPakTUKYM U
TEMaThKa KypCOBBIX M JHIUIOMHBIX IPOEKTOB TECHO YBA3aHbI C JIEKUMOHHOM
KypcoM. Texkymuil KOHTpOJb BKJIIOYAET 3allUTy JIabopaTOpHBIX padoT,
BBITNIOJIHEHHE KYpPCOBOM paboThl. UTOTOBBIM KOHTPOJIb — HK3aMEH.

Lenpto wum3yueHuss Kypca sBiugercsa (GopMmupoBaHue y  OyAymiux
CHEIMAIMCTOB TEOPETUYECKUX 3HAHUW MO0 (PUIUKO-XUMUYECKUM MPOIeccaM,
IPOTEKAIOUMM B anmapaTrax pas3MYHbIX MPOU3BOJICTB, BIMSHUS Pa3JIMYHBIX
(bakTopoB Ha (PU3UKO-MEXAaHWYECKHWE CBOMCTBA T'OTOBBIX MAaTEpPHANIOB, a TaKkKe
MPAKTUYECKUX HABBIKOB aHAJIM3a TPYIHOCTEW TEXHOJOTHYECKOTO IpoLEcca
MPOU3BOJICTBA U UX YCTPAHEHUS.

N3yyeHnue AUCHUILUIMHBI IPEIoiaraeT peleHrue psjaa CI0oXKHbBIX 3a7a4, YTO
Ja€T BO3MOKHOCTh CTyJICHTaM:

- OpraHM30BBIBaTh M OCYHIECTBJISATH BXOJHOW KOHTPOJb CBHIpbS U
MaTepHaJIOB, UCIIOJIb3yEMBIX B XUMUYECKOM MPOU3BOJICTBE;

- 3(PeKTUBHO HUCIMOJIb30BaTh OOOPYJAOBAaHHUE, CHIPhE M BCIOMOTATEIIbHBIC
MaTepHaIbl;

- IIPOBOJUTH AHAJIU3 CBIPHEBBIX MAaTEPUAIOB M OTXOJOB IPOU3BOJCTBA KAK
KOMITOHEHTA ChIPhEBOM CMECHU U JOOABKH K HEW;

- aHaIM3UpOBaTb M OLEHUBATh  AJIBTEPHATHUBHBIC  BapHUAHTHI
TEXHOJIOTUYECKON CXEMBbI POU3BOJICTBA U OTJIEIbHBIX y3JI0B;

- BHEIPATH HOBEUILIME TEXHOJIOTUU U 000pYAOBaHUE B TPOU3BOJICTBO;

- IUIAaHUPOBaTh W TMPOBOJAWTH HAy4yHbIE MCCIENOBaHUA B 00JacTU
COBEPLIEHCTBOBAHUS TEXHOJIOTHYECKOTO MTPOLIECCA;

- ONpENeNsITh M aHAJIU3UPOBATh CBOMCTB MCHOJB3YEMBIX M IOJYy4aeMbIX
MaTepHaJIOB;

- aHAJIM3UPOBATh HAYYHO-TEXHUYECKYIO JINTEPATYPY;

-OpraHu30BbIBaTh palbOTy KOJUJIEKTHBA B  YCJOBHMSX JEHCTBYIOILETO
IPEANPUATHS,

- OCYILECTBIIATh TEXHOJIOTMYECKUI KOHTPOJIb B IIPOU3BOJICTBE MaTEpHUaOB;

-IIPOBOANTH TEXHUKO-I)KOHOMUYECKNN aHAIU3 ITPOU3BOCTBA.

CamocTtosTenbHass paboTa SBISETCS TIJVIABHBIM  YCIIOBUEM YCIEIIHOIO
OCBOCHHUSI H3y4aeMOM y4yeOHOW JUCHMIUIMHBI WU (OPMHUPOBAHUS BBICOKOIO
npodeccuoHanuzMa Oy Iylnux CrenuaIicToB.

HNcexonupin aran m3ydyenus Kypca «lIpomeccsl m ammaparbl XMMHYECKOM
TEXHOJIOTUW»  NPEANOoJaraeT O3HAKOMJIEHHME C  paboueld  Mmporpammoi,
XapaKTepU3yIoIIe TpaHHIbl U COJEp)KaHHWe YydyeOHOro Mmarepuania, KOTOPBIH
IIOJIESKUT OCBOCHMUIO.

W3ydyenne OTHEIBHBIX TEeM Kypca HEOOXOJUMO OCYUIECTBIATH B



COOTBETCTBUM C MOCTABJICHHBIMU B HUX LEISMH, UX 3HAYUMOCTbIO, OCHOBBIBASICh
Ha COJEpXaHUU U BONPOCaxX, IOCTABICHHBIX B JIEKUMU IMpenojaBareyis u
NPUBEJACHHBIX B IUUIaHaX W 3aJlaHUSIX K J1aOOpaTOpHBIM 3aHATHUAM, a TaKKe
METOIMYECKUX YKa3aHUSAX JIJISl CTYJIEHTOB 3a0YHOTO OOyUYEHHUS.

B yueOHuMKax u y4eOHBIX TMOCOOMSAX,  TPEACTABICHHBIX B CIIHCKE
PEKOMEHTyEMOU JTUTEPATYPBI, COJIEPKATCSI BO3MOKHBIE OTBETHI Ha IMOCTABJICHHBIE
BOIPOCHl. MIHCTpyMEHTaMU OCBOEHHSI YYEOHOro Marepuasa SIBISIIOTCS OCHOBHBIC
TEPMUHBI U MOHSTHUS, COCTABJISIONINE KaTErOpUAJIbHBIN ammapar AUCHUILIUHGL. X
OCMBICJICHHE, 3allOMUHAHUE U MPAKTUYECKOE WCIOJIb30BAHUE SBIISIIOTCS
00s13aTEIHHBIM YCIIOBUEM OBIIAJICHUS KYPCOM.

st Gonee TyOOKOro W3y4deHUs MpoOJieM Kypca MpU TMOJATOTOBKE K
3aHATHSM HEOOXOAMMO O3HAKOMHUTHCS C MYOJMKAIUSIMUA B TEPUOJIUYECKHUX
u3nanusx. [louck u mogdbop Takux W3JaHUMN, CTAaTeH, MATEPUAIOB U MOHOTpaduii
OCYUIIECTBJISIETCSI HAa OCHOBE OMOIMOrpadMuecKux yKa3aHU M MPEeIMETHBIX
KaTaJIOTOB.

N3ydenune kaxaou TeMbl CeAyeT 3aBepllaTh BHITOJHEHUEM MPAKTUYECKUX
3aJlaHdld, OTBETaMWM Ha TECThl, pEUNIeHWEM 3aJay, COJEpXKAIIUXCA B
COOTBETCTBYIOILIUX Pa3Aeiax yYeOHUKOB U METOANYECKUX MOCOOUIA.

Jlnst obecrnieyeHnsl CUCTEMATUYECKOTO0 KOHTPOJI HaJ MPOLIECCOM YCBOCHHMS
TEM Kypca CJeAyeT IMO0Jb30BaThCs IEPEYHEM KOHTPOJBHBIX BOMNPOCOB JJIA
MPOBEPKH 3HAHUI MO AUCUUIUIMHE, COJEPKAIIMXCSA B IUIaHAX M 3aJaHUSAX K
3aHATHSAM U METOJAMYECKUM yKazanusx. Eciau mpu oTBeTax Ha chOpMyIUpOBaHHbBIC
B IepeYHE BOMPOCHI BO3HUKHYT 3aTPYJHEHHUS, HEOOXOIMMO OYEepeIHOM pa3
BEPHYTHCS K M3YUYCHHIO COOTBETCTBYIOIICH TeMBbI, JMOO OOpaTUThCS 3a
KOHCYJIbTallMEN K MPENoJaBaTeo.

VYcnemHoe OCBOGHME Kypca JUCHMIUIMHBI BO3MOXKHO JIMIIb  [pHU
CUCTEMaTHYeCKON paboTe, TpeOyromiel TIyOOKOTO OCMBICICHUS W TIOBTOPEHUS
INPOWJIEHHOTO MaTepHualia, I[O3TOMY HEOOXOJAMMO JeNlaThb COOTBETCTBYIOIINE
3aIMCH MO KAXKJIOU TEME.
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