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1. Ilean ocBOeHUS TUCHHUILIMHBI
Hensmu  ocBoenus aucnuitiuabl  «IIporiecchl M anmapaThl XUMHYECKUX
TEXHOJIOTHUID SIBISIOTCS:

1. OOpMUPOBAHUE YCTOMYMBBLIX 3HAHWK 3aKOHOB COXPAHCHUS U SIBJICHUU
nepeHoca CyOCTaHIMI: KOJIMYECTBA JBUKEHUS, SHEPTUU U BEILIECTBA.
2. OBnazeHre YMEHUEM COCTABJICHHS] MATEMaTHUYECKUX MOJEIJIEN TPOLIECCOB

NEPEHOCa KOJIMYECTBA ABMKEHUS, SHEPTUH U BEIIECTBA B XMMUYECKOW TEXHOJOTUU U
IPOBEICHUS TEXHOJIOTUYECKUX PACUETOB, ONPEACIICHUEM MAaTEPUAIIBHBIX U TEIUIOBBIX
IIOTOKOB, 3aTpaT PHEPruy HA MPOBEJEHUE MPOLIECCOB, & TAKKE OCHOBHBIX Pa3MEpOB
anmnaparos.

3. W3yuyeHue METOIOB pacueTra OCHOBHBIX amlaparoB XHMHYECKOU
TEXHOJOTMH: TEMIOOOMEHHUKOB, MacCOOOMEHHBIX, THIPOMEXaHUYECKUX, HACOCOB,
KOMIIPECCOPOB U JAPYTHX.

2. MecTO IMCHUILTAHBI B CTPYKTYpPe NPOrpaMMbl ACIUPAHTYPbI

Hucrumnaa «IIporecchl U amnmapaThl XUMHUYECKHX TEXHOJIOTHID SIBIISIETCA
00s3aTENIbHON JUCIUIUIMHON 00pa30BaTEILHOTO KOMIIOHEHTa OJIoKa «/{MCHUIITHHBI
(Momynn)» ydeOHOTO TIaHa HaydHOH criennanbHoCcTH 2.6.13 «IIpomecch u ammapaTsl
XUMUYECKUX TEXHOJIOTHID).

3. TpebdoBanusi Kk pe3yiabTaTaMm ocBoeHMss AucHUIIUHBI «IIpoumeccsl u
annaparbl XUMHYECKHUX TEXHOJIOT U

B xome ocBoenuss nmucummiimHbl «llpomeccsl M anmaparbl XMMHYECKHX
TEXHOJIOTHIN» WJAET JanbHeiee (HOpMUPOBAHHE OJIEMEHTOB (3HaHUWM, YMEHUH,
HABBIKOB U (WJIH) OTIBITA JESATEILHOCTH) aCIIUpaHTa:

CIOCOOHOCTB K CAaMOCTOSITEIbHOMY OOYyYEHHIO HOBBIM METO/1aM UCCIIEJOBaHMS;

CIIOCOOHOCTH K TOHMMAaHHUIO OCHOBHBIX MPOOJIEM B CBOCH MPEAMETHON 00J1aCTH,
BbIOOPY METOJIOB U CPEJICTB UX PEIICHUS;

CIIOCOOHOCTBH CaMOCTOSITENIbHO MPUOOpETaTh U HCIOIb30BaTh B MPAKTUUECKON
JIESTeTbHOCTH HOBBIE 3HAHHMS M YMEHHS, B TOM YHCJIE B HOBBIX OOJACTSIX 3HAHUMH,
HEIMOCPEICTBEHHO HE CBA3aHHBIX CO CPEpOoi CBOMX HUCCIEIOBaHUI;

CIIOCOOHOCTh aHAJM3UPOBATh COCTOSIHUE HAYYHO-TEXHUYECKOW MpOOIIeMBbl,
CUCTEMATU3UPOBaTh W 0000LIaTh HAYYHO-TEXHUYECKYI0 HWH(MOpPMAIUIO IO TeMe
HUCCICAOBAHUM;

CIIOCOOHOCTH OIIEHMBATh HAYYHYIO 3HAUMMOCTb M MEPCHEKTUBBI MPUKIIATHOTO
HCITOJIb30BAHUS PE3YJIHTATOB UCCIEIOBAaHUM.

B pe3ynbTaTe 0CBOEHUS TUCHUILUIMHBI ACUPAHT JTOJKEH:

3HaTh:

oOurre mpoOaemMbl U 3a1a4u IPHU pacdy€Te MPOLECCOB U aNnaparoB XUMHUECKOH
TEXHOJIOTHH,

METOABl pacuéTa pa3MEpoOB ammapaToB ©U MOTPEOIIEMON DSHEPTUH TPU



IPOBEIEHUH MPOIECCA;

0a3bl JTaHHBIX, 00ECTIEUNBAIOIINE MHOTOACTIEKTHBIN OUCK OMbIuorpaduueckoi
uHbOpMaIny;

JIOTUKY, CTpaTervio, METOJbl, METOAMKH OpTaHu3allii M OCYIIECTBICHUS
HAYYHO-HCCIIEeI0BATENIbCKON paboThI;

OCHOBHBIE CYIIECTBYIOUIME METOABl W TOJXOJbl, MPHUMEHSIEMbIE B CBOEH
poecCHOHANTEHOM eI TEIIEHOCTH.

YMeTs:
UCII0JIb30BaTh pedepaTuBHBIC 0a3bl )KYPHATBHBIX M MATEHTHBIX MyOJHUKAIUT;
000CHOBBIBATH HEOOXOIUMOCTD, aKTYaJIbHOCTh [MOCTABJIEHHOM

MCCJICIOBATENIbCKOM 3alauM M pelliaTh €€ ¢ MOMOIIbI0 COBPEMEHHBIX TEXHOJIOTUM U
JIOCTHXKCHUH;

UCIT0JIb30BaTh pa3pad0TaHHbIE METOJIbI 1 MOJIXO0/bI JIJIs pelIeHus IpobieM Ipu
MMPOEKTUPOBAHUU CXEM MPOMBIIUIEHHBIX YCTAHOBOK.

Bnaners:

HaBBIKAMU HCIIOJIb30BaHMS SA3BIKOBOIO ammapaTra, He0OXOJUMOIO IJisi CBOEH
poheCCUOHATIBHON JIEATEILHOCTH U CIIEIUaIn3aliu;

HaBBIKAMU MPUMEHEHWSI MATEMATUYECKOT0O anmnapara JJisi ONUCAHUS U PELICHUS
OCHOBHBIX BHJIOB 33/]a4 MCCJIEIOBATEIIHLCKOMN JICATESIILHOCTH,

HaBBIKAaMH a”Hanaus3a u CHUCTEMaTH3alluH pe3yJIbTaTOB HAYy4HO-
HCCIIeIOBATENbCKOM pabOThI, MOJATOTOBKU MPE3EHTAIIUM, HAYYHBIX OTYETOB.

4. ConepskaHue IMCUUIIIIMHBI

OO6mrast TpynoeMKocTh AUCHUIUTHHBL «lIporiecchl u amnmapaTbl XUMUYECKUX
TEXHOJIOTUI» COCTaBIsAET 3 3aueTHbIX equHuLlbl (108 akaza. yacos).

4.1. PacnpenesieHue 00beMa JMCUMILIMHBI 110 pa3jienam (TeMam), CeMeCTpaM,

BHJIaM YueOHOM paboThl U (hopMaM KOHTPOJIs
< O6beM (B akaa. yac.) @DOopMBI TEKYIIETO KOHTPOJIS
= § KonrtakTHas pabora yCIIEBAEMOCTH
:..’( % 2 . (o BuIaM y4eOHBIX = (no nedensim cemecmpa)
s | 2 3| & 3aHATHH) CP %
g | g E R o CP z @dopMBbI TPOMEKYTOUHOM
5 8 | JIK | TIP | mog M aTTecTalnuu
T A PYK. (no cemecmpam)
YcTHoe cobeceioBanue;
1 4 1 10 | 4 2 2 4 | 2 | BBINIOJHEHUE MPAKTHYECKUX
3aJaHuN
YcrTHOE codece10BaHUE;
1 4 2 10 | 4 2 2 4 | 2 | BbINOJHEHUE MPAKTHYECKUX
3aJaHuN
YcrTHOE codece10BaHuE;
2 4 3 10 | 4 2 2 4 | 2 | BbINOJHEHUE MPAKTHYECKUX
3aJaHuN
2 4 4 110 | 4 2 9 4 | 2 YcTHoe cobecetoBaHue;
BBITTOJTHEHUE MMPAKTHYECKIX




< O06mwem (B akaj. yac.) @DOopMBI TEKYIIETO KOHTPOJIS
S g‘ KonTaktHas padora yCIeBaeMOCTH
% % 2 . (o Bugam y4eOHBIX = (no nedensim cemecmpa)
g | 2 3| 2 3aHATHIH) cp § )
< | 3 E B | e CP z DopMBI IPOMEIKYTOUHON
5 8 | JIK | IIP | mox 2 aTTeCTalu
T A PYK. (no cemecmpam)
3aJaHUuN
VcrHOE cobeceqoBaHuE;
2 4 5 10 | 4 2 2 4 | 2 | BBIIOJHEHHUE MPAKTHYCCKUX
3a1aHUI
YcTHOe cobeceioBaHuE;
3 4 6 10 | 4 2 2 4 | 2 | BBINOJHEHHUE MPAKTHYECKUX
3ajaHUuN
YcTHOe cobeceioBaHuE;
3 4 7 10 | 4 2 2 4 | 2 | BBINOJHEHUE MPAKTHYECKUX
3ajaHUuN
YcrHOE coOece10BaHuE;
3 4 8 10 | 4 2 2 4 | 2 | BBIOJHEHHUE MPAKTHYCCKUX
3a1aHUI
YcTHOe cobeceioBaHuE;
3 4 9 12 | 4 2 2 4 | 4 | BbIIOJHEHHUE NMPAKTUYECKUX
3aaHUuN
Ho marepuanam 16 16 | Dx3ameHn
Kypca
Bcero B 4
108 | 36 | 18 | 18 0 36 | 36
ceMecTpe:
Bcero: 108 | 36 | 18 | 18 0 36 | 36

4.2. HaumeHoBaHMe U COACP:KaHHUE PA3/eJIOB M CHUILIMHBI

Homep
TeMbI

HanmeHnoBanue TeMbl

Conep:xanue TeMbl

I'mppasnuka u
TUIPOMEXAHUYECKUE
MPOLIECCHI

[Ipeamer u mecro kypca [TAXT. Ilepenoc cyOcTaniuii B
XUMHUecKkoil  TexHomoruu.  OcHOBHOe  OallaHCOBOE
cootHomieHue. OCHOBBI TEOPHUU TIEPEHOCA KOJIUYECTBA
JBIJKEHHUSI, SHEpruM, BemecTtBa. (OCHOBHBIE ypaBHEHUS
nepeHoca PHEPrud M Macchl. Teopus momobus W aHaIu3
pasMmepHocTed. ['mapoanHamMuka W TUAPOJUHAMUYECKHE
nporecchl. [loOyauTenn pacxosa.

Crpykrypa notoka. TUIIOBbIE MOJENH CTPYKTYPhI IOTOKOB
B anmaparax HeMpePbIBHOTO AeUCTBUA. MOEIb H1€aJIbHOTO
nepemMemnBaHug. Mojaenb  UACAIbHOTO  BBITECHEHUS.
CpaBHHUTENIbHASL OLIEHKA WACAIBHBIX Mojenei. Sdeeuynas

MOJENIb TMOTOKa C MPOAOJBHBIM  IEPEMEIINBAHUEM.
Hudbdys3nonnas  Momenb  MOTOKA € IPOJOJIBHBIM
MepEMEIINBAHUEM. KoMOunnpoBaHHbIE

(MHOrOIapaMeTprUIecKe) MOJIEIH.
TeueHune >XKUIKOCTU B IUIEHKaX, TpyOax M IMOTPaHUYHBIX
CIOsIX. YpaBHEHUs M TPaHUYHbIE YCIOBUS THAPOAUHAMUKH.




Homep
TeMbI

HauMmenoBanue TeMbl

Conep:kanue TemMbl

[M'uapoannamuka TOHKHX CTEKAIOLINX IIJIEHOK.
[Torpanuunserii crmoit. OO0Tekanue cepuueckor YacTHIIBI,
KaIlJId U Iy3bIps MOCTYINATEIbHBIM CTOKCOBBIM ITOTOKOM.
Cdepuyeckue yacTuilbl B MOCTYyHaTEIbHOM MOTOKE MpHU
YMEPEHHBIX U Oonblinx ynciax PeiiHomabaca.

TemnoBbie 1
MaccoOOMEHHEIE
MPOLIECCHI

[Toroku Maccel M TEmWIOTHI B  CIJIOUIHOM  (ase.
MacconepeHoc B XMMHUKO-TEXHOJIOTMYECKUX CUCTEMAX C
y4eToM Hanuuusi Mex¢a3HbIX IOBepxHocTeil. Macco- u
TEIUIONIEPEHOC B IUICHKAX XHUJIKOCTH, TPyOax M IJIOCKUX
KaHajaxXx. YpaBHEHUE M TPaHUYHBIC YCIOBUS TEOpUU
KOHBEKTHBHOI'O TEIUIO- U MacconepeHoca. Temnonepenoc K
IUIOCKOM IIacTUHE. MacconepeHoc B IUIEHKAaX KUIKOCTH.
Tenno- ¥ MaccomepeHoc MNpU JIAMMUHAPHOM TEYEHUU B
kpyrioit TpyGe. Ilpenenbuble uymcina Hyccenbra mnpu
JAMUHAPHOM TEYEHUH KUAKOCTEH MO TpyOaM pa3IU4HOM
dopmbl. BHyTpeHHue 3ajauM O TeIUIOOOMEHE Tell
pa3ian4HOi POPMBL.

BHemHue W BHYTpPEHHHE 33Ja4d  MaccCOIEpEeHOca.
Hecrauunonapuslii MaccooOMeH. I 'napoannamuka, Macco- u
TEII000MEH B HEHBIOTOHOBCKHUX KHUJIKOCTSX.
Peonorunyeckne mMoneny HEHbIOTOHOBCKHMX HEC)KMMAEMBIX
KUAKOCTEH.  JIBMOKEHME  IUIEHOK  HEHBIOTOHOBCKHUX
JKUJKOCTEH.

OJeMEHTBl MEXaHUKM TBEPABIX JAHCIEPCHBIX Cpel B
mpoueccax XuMuU4eckod TexHoioruu. CTpykTypa U
CTPYKTYPHBIE CBSI3U TBEPIABbIX JUCHEPCHBIX cpel. Ilonsarne
¢dbopM U pazMepoB TBEPABIX YACTHIL], TPAHYIOMETPUUECKOTO
COCTaBa, CBIYYECTH, CHJI B3aUMOJEHUCTBHUS  MEXKIY
YaCTULIAMHU. Peonornueckue CBOMCTBA CBIITY4YUX
MaTEpUajoB, KOHTAKTHBIE CHJIBI BHEIIHETO TPEHUS U
aJIr€3MOHHBIE CBOMCTBA CBHITYYUX MarepuayoB. J[BuxkeHUe
OKIMKEHHBIX TBEPABIX IUCHEPCHBIX cucTeM. lIponeccsl
TEIUIO- ¥ MAacCOIEPEHOCA B NICEBJO0KMKEHHBIX CIIOSX.
TeruoBeie nponeccsl. OCHOBHBIE 3aKOHBI TEIUIONEPEHOCA.

Knaccudukanus HCIIOJIb3YEMBIX anmnaparos.
TennooOMeHHMKM C Tiepefauell Temjga yepe3 CTEHKY.
KunsatunbHukH. KoHnneHcaropsr. OOBbeKThI c

COCpPEOTOUEHHBIMA U PaCIpeleICHHBIMU TapaMeTpaMHu.
TemooOMeH n3ayyeHHEM. 3aKOHbBI TETJIOBOTO U3JIyUYEHHUS.
TennooOMeH U3TyuYeHHEM MEX/1y TOBEPXHOCTSIMHU TBEPABIX
TEJI, MEX/ly Ta30M M TBEPJIOM TOBEPXHOCTHIO.
Macconepenaya B 11 Py31nOHHBIX nporeccax
KoadduimenTs Mmacconepenadu Npu pa3audHbIX criocodax
BBIPAXEHMS IBWKYILINX CHJI IIpoIiecca.

MareMaTtnyeckue MOJEIH IPOLECCOB CO CTPYKTYPHOU
MEePECTPOMKON HMCXOAHOM cucrteMbl. OmnucaHnue pocra
KPUCTAJIJIOB M 3apojbllieoOpazoBaHus. MexaHU3MbI
rpanyjoo0OpasoBanusi. ['paHyiaupoBaHHE TOPOIIKOB H




Homep
TeMbI

HauMmenoBanue TeMbl

Conep:kanue TemMbl

pacmiiaBoB.  TUIOBBIE  KOHCTPYKLMHM  TPaHyJSTOPOB.
MaremaTnueckue MOZAEIN IPOLIECCOB I'PaHYJINPOBAHHUS.
[Ipoueccel ~ rpaHylIMpOBaHUS M KallCyJHpPOBAaHMSL.
dopmasibHas aHAJIOTUSA IPOLECCOB CO  CTPYKTypHOH
IIEPECTPOMKON HCXOJHOM CHCTEMBI: TI'PaHYJIMPOBAHHUE,
KpUcTalu3anus,  oOpa3oBaHME  MAIKOW  Marepuu
(CTPYKTYpPUpPOBaHHBIX Cpell U Treneil), IMYyJbIMpOBAaHUE U
Ap.

MaremaTuueckue  MOJENM  IPOLECCOB  pa3leiCHHMs.
Pextudukanuonnsle anmnaparsl. OnucaHue paBHOBECUS B
cHUCTeMaxX IKHIKOCTb-TIap. THIbI peKTU(PHUKAIMOHHBIX
anmnaparoB U UX MaTeMaTUYECKOE ONMCAHHUE.
MaremaTrueckie MoiesTi MeMOpaHHbIX yCTaHOBOK. OO01mas
XapaKTepUCTUKa MeMOpaHHBIX CIIOCOOOB  pa3jeieHus
cmecedd. Mx knaccu¢pukanus. Buger memOpan. Onmcanue
mporecca IepeHoca B MeMmOpaHax. MartemaTtudeckue
Moziea  (QUIBTPALMOHHBIX  YCTaHOBOK,  YCTaHOBOK
00paTHOro 0CMOCa, MePBANOPALMOHHBIX YCTAHOBOK.

Pecypco- u
sHeprocoepexeHue B
XUMHYECKON TEXHOJOTHUH

DHepro-pecypcocOeperalone  TeXHOJIOTHH.  THIOBbIC
cXeMbl 3HeprocOepexeHus. lIpuMeHeHHEe 4YaCTUYHOTO U
MIOJTHOTO TETIOBOTO Hacoca. Buytpennee
sHeprocOepexkeHne B Impoiecce pekrudukanuu. Teopus
BHYTpeHHEro »sHeprocoepexxenusi. PecypcocOeperaromue
TEXHOJOTHUH B XUMUYECKOU MTPOMBIIIIJICHHOCTH.
CoBMeIICHHBIE W COMPsDKEHHBIC Tporiecchl. [IpocTeie u
KOMOMHHPOBaHHBIE MPOIECCHI. Knaccudukanus.
OcHOBHBIE O0COOEHHOCTH. J[OCTOMHCTBA W HEIOCTATKH.
O6mue 3amayy, BO3HHUKAIOIIME TpU  paszpaboTke
COTPSDKEHHBIX M COBMEIICHHBIX TporeccoB. Kpurepun
omleHKH uX dpdextuBHOCTH. OOMACTH  BO3MOKHOTO
HCTIOJIb30BaHUS COTIPSIKCHHBIX MacCOOOMEHHBIX
nporeccoB. Bo3aMoxHbIE BapHaHTHI COYETAHUS Pa3TMUHBIX
MacCOOOMEHHBIX  MPOIIECCOB. Metonuka  BbIOOpa
ONTUMANBHBIX ~ BapUAHTOB  pasleleHus.  BrusHue
PEKyNEepaTUBHOTO TEIUIOOOMEHA MEXAy TIOTOKaMu Ha
3G(}EeKTUBHOCTh,  CONPSDKEHHBIX U COMNPSDKEHHBIX
mporeccoB.  Bo3MoOXHBIE  BapHaHTBl  COBMEIIECHHBIX
MacCOOOMEHHBIX u PEaKIIMOHHO-MacCOOOMEHHBIX
MIPOIIECCOB U O0JIACTH WX UCTIOIh30BaHUs. OCOOEHHOCTH MX
opranm3aiuu. Kpurepuu orieHKu 3P PEKTUBHOCTH.

4.3. J1abopaTopHubie padorsl (JIb)
Y4eOHbIM IJIaHOM HE TIPEIYCMOTPEHBI.

4.4. IllpakTnueckue 3ansatus (I1P)




=)

Howmep tembl . TpynoemMkocTb
Temaruka npakTUYECKUX 3aHITHHA
IACLATUITMHBI (B akaj. yacax)

1 TeueHne KHUJIKOCTHBIX IJICHOK

Crpykrypa notokoB. KpuBble oTkiHKa.

CpaBHenue >(QQGEKTUBHOCTH TEIJIOOOMEHHUKA MPHU
IPSMOTOKE M IPOTUBOTOKE TEIVIOHOCUTEIEH.

Pacuer abcopbepa

Pacuér pekTu(puKaOHHON KOJOHHBI

Pacuet sHeprocOepexeHus Ipu peKTUDUKALIH
AHann3 sHeprocOepeXeHus NMpu peKTUUKALUKU TPU
peKTH(UKAINU TPOUHBIX CMECEH

Pacuer noBepxHocTu MeMOpaH

BapuaHThI cXeM CONpsKEHHbIX IPOLIECCOB

=
~
=
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Bcero:

5. Y4yeOHO-MeTOAMYECKOEe oOOecmevyeHre IS CAMOCTOSATEJILHOM pPadoThI,
oO0yuyaromuxcss mno aucuuiuinHe «Ilpomecesl M anmaparbl  XMMHYECKHX
TEeXHOJIOT Ui

Buasl camocTosiTenbHOM paOOThl OOydYaromerocsi, MOPsIAOK U CPOKU €e
BBITIOJTHEHUS

MOATOTOBKA K JIEKIHUSM W TMPAKTUYECKUM 3aHATHSAM C HCIOJIb30BaHUEM
KOHCITeKTa JICKIIM, MaTepHaIOB MPAaKTUUECKHUX 3aHATHA U IPUBEACHHBIX HIDKE (1. 8.1
1 8.2) UICTOYHUKOB (B COOTBETCTBUHU C PACTIMCAHUEM 3aHATHIN);

opopMJICHE OTYETOB MO BBHIMOJHEHHBIM MPAKTUYECKUM 3aJaHUAM U
TEOpPETUYECKAs MOArOTOBKA K UX cAade (B COOTBETCTBUU C PACIIHCAHUEM 3aHSATUN).

[IepeueHb BOMPOCOB ISl IPOBEACHUS TEKYIIErO KOHTPOJS U MPOMEKYTOUHON
aTTeCTallu — B COOTBETCTBUU C TEMATUKOMN AUCIUILIINHBI.

6. ®OHA OLECHOYHBIX CPEICTB /sl NPOBEJCHUS TEKYLIero KOHTPOJS
YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTeCTAllMM 00y4AIOIIUXCS 110 IUCHHUIIHHE
6.1. Onucanue nokasaresieil U KpUTepHeB OLIEHUBAHUA 3HAHUIA, yMeHUIl U
BJIAJICHUM HA PA3JIMYHBIX 3TANAaX UX (opMUPOBaHHS, ONIUCAHUE LIKAJ OLCHUBASA
6.1.1. IToka3arem M KPUTEPUH OLEHHUBAHUS, HCHOJb3yeMble HIKAJIbI
OLICHUBAHUA
IMoka3arenn Kpurepun CpencrBa HIxkasbi
OICHUBaAHUA OIlCHUBaAHUA OICHUBaAHUA OICHUBaAHUA

Texywuii konmponw:
[TpaBUIILHOCTH BBITIOJIHEHHUS | BBIMOJHEHNE YCTHBIX/TUCEMEHHBIX

yeOHBIX 3aJIJaHUI 3a/IaHHM, TECTUPOBAaHUE
Ymenue Y ’ s ’ p [kamna 1
apryMEHTHUPOBAaHHOCTb
BBIBOJIOB Ilpomedsicymounas ammecmayusi:
JK3aMEH
Texywyuti KOHMpPOTL:
[IpaBUIBHOCTE M MTOJIHOTA Y P

BBITIOJTHEHHE YCTHBIX/TTUCbMEHHBIX

3HaHue OTBETOB, INTyOMHA [xana 1

33,[[3.HHI>1, TCCTUPOBAHUC
IMOHUMAaHHs BOIIpOCa




IHoka3zarenn Kpurepun CpencrBa I xkanasl
OLICHUBAHUS OLICHUBAHUS OLICHHBAHMS OLICHHBAHHS
LIpomesicymounas ammecmayusi:
9K3aMeH
Texywuti KOHMPO®:
O00CHOBaHHOCTb U BBINOJIHEHHE ITPAKTUYECKOTO
Buianenue apryMeHTHPOBAHHOCTD 3a/laHusl, TECTUPOBaHUE lxana 2
BBINOJIHEHUS y4eOHOM
JESITEIIBHOCTH IIpomesicymounas ammecmayusi:
9K3aMeH

6.1.2. Onucanue MIKAJ OLEHNBAHUSA CTeNeHH c(POPMHUPOBAHHOCTH 3HAHUIA,
YMEHUI U BJIaJICHU I
HlIkana 1. Ouenka chopMUPOBAHHOCTH 3HAHUM, YMEHUH U BJIaJICHUN

O6o3HaueHus ®opmyIMpOBKa TPeOOBAHUM
K cTeneHu ¢cGpOpMHUPOBAHHOCTH 3HAHMA, YMEHUH U
Hudp. Orenka BJIaJeHHI1
3unatb Ymerb Baanerb
. OtcytcTBUE OtcyrcTBHE
1 HeynosnersopurensHo | OTCyTCTBUE 3HAHUM .
YMEHUM HaBBIKOB
Yactuuno
®parMeHTapHbIE ®parmMeHTapHOe
2 HeynosnerBopurenbHo OCBOEHHOE
3HAHUS MIPUMEHEHHE
YMEHUe
B nenom
B uenom
O6mue, HO HE YCIEUIHOE, HO HE
YCIEUIHOE, HO HE
3 VY 10BIETBOPUTENHFHO | CTPYKTYPHUPOBAHHBIC | CHCTEMATHYECKU
CHUCTEMaTHUYECKOe
3HaHUS OCYILECTBIISIEMOE
MIPUMEHEHHE
yMEHHUE
B nieitom
B nenom CIIEIIHOE, HO
CdopmupoBannsie, " Y ’
yCHENIHOe, HO coJiepakaiiee
HO COJIeprKallue
4 Xopomio coJiepxaliue OTJI€TIbHbIE
OTJIeIbHBIE TIPOOEIBI
OTHEJILHBIE poOebI
3HaHUs
poOeIbl yMEeHHe MIPUMEHEHHE
HaBBIKOB
Yenemnoe u
CdopmupoBaHHbIE
CdopMupoBaHHOE | CHCTEMAaTUYECKOE
5 OTnan4HO CHUCTEMAaTUYECKHE
yMEHUe MIPUMEHEHNE
3HAHUS
HaBBIKOB

HlIkana 2. KowmriekcHas oOleHKa C(HOPMUPOBAHHOCTH 3HAHUMN, yYMEHUH U

BJIQJICHUU
O6o3HaueHus ®opMyJIMpOBKa TpeOOBAHUIT
Ludp. Onenka K cTeneHu cGOpMUPOBAHHOCTH 3HAHUI, YMEHUH U
BJIaIeHUI
1 HeynosnerBopurensHo | He nMeer HEOOXOAMMBIX MpeICTaBIECHUH O IMPOBEPSIEMOM
Marepuaie
2 Y 10BJIETBOPUTENHHO 3HaTh HAa ypOBHE OPHMEHTHPOBAHHS, TPEJICTaBICHUI.




O603HaueHus ®opMyJIMpOBKa TPpeOOBAHUIT

Hudp. Ouenka K cTeneHd cGOPMUPOBAHHOCTH 3HAHUI, YMEHUH U
BJIaJleHU I

1581071 CyObeKT y4yeHHs] 3HAeT OCHOBHbIC MPU3HAKU WM TEPMHUHBI
HEYJOBJIETBOPUTEIBHO | U3Yy4aEMOT0 »JJEMEHTa COJIECp)KaHUs, UX OTHECEHHOCTh K
(no yemompenuio OTpeIeNIEHHOM HayKe, OTpacid WiIM OO0beKTaM, Y3HAaeT UX B
npenooasameis) TEKCTaX, W300paKEHHUSIX WM CXeMaX W 3HAeT, K KaKUM
HMCTOYHUKAM HYXHO oOpalarbcs Uisi 6osee eTalbHOro ero

YCBOECHUS
3 Y 10BIETBOPUTETBHO 3HaTh W yMETb Ha PenpoaAyKTHBHOM ypoBHE. CyObekT

YU4EHUs ~ 3HAET  U3YYEHHBbI  QJIEMEHT  COJAEp)KaHUSA
PENpOTyKTUBHO: MIPOU3BOJIBHO BOCIPOU3BOAUT CBOM 3HAHUS
YCTHO, MMCbMEHHO WU B IECMOHCTPUPYEMBIX JEHCTBUSIX

4 Xopo1o 3HaTh, YMETh, BJIAJICTh HA AaHAJIMTHYECKOM ypOBHE. 3Has Ha
PETpPOIYKTUBHOM ypOBHE, YKa3bIBaTh Ha OCOOCHHOCTH W
B3aMMOCBSI3M H3YYEHHBIX OOBEKTOB, Ha HX JOCTOMHCTBA,
OTpaHUYEHUS, MCTOPUIO U NEPCIEKTUBBl Pa3BUTHS U
0COOEHHOCTH JUIsl pa3HbIX 00BEKTOB YCBOCHHUS

5 OTiinyHO 3HaTh, yMETb, BIIaJETh Ha CHCTEeMHOM YypoBHE. CyObekT
yU€HHs 3HAeT M3YYCHHBIH 3JIEMEHT COAEP)KaHUS CHUCTEMHO,
MIPOM3BOJIBHO U J0Ka3aTeJIbHO BOCIPOU3BOJIUT CBOU 3HAHUS
YCTHO, MUCBMEHHO WM B JEMOHCTPUPYEMBIX IEHCTBUSX,
YUUTBIBasi U yKa3blBasi CBSI3U M 3aBHCHUMOCTH MEXAY 3TUM
JIEMEHTOM M JPYTUMH 3JIEMEHTaMU COJEepXaHUsd y4ueOHOI
JTMCLUUIUIMHBL, €r0 3HAYMMOCTh B COJCPXKAHUU Yy4eOHOM
JUCIUILINHBI

6.2. TunoBbie KOHTPOJIbHBIE 32JAHUS UJIH MHBbIE MATEPUAJIBI, HEOOXOIUMbIEC
JUIL  OLIGHKHW 3HAaHWM, YMCHUH, HaBBIKOB H (WJIM) OMNbITa JACATEIHLHOCTH,
XapaKTepU3yIOIMX dTanbl (HOPMUPOBAHUS KOMIIETEHIIMA B IIPOIECCE OCBOCHHS
o0pa3oBaTeIbHON MPOTPAMMBI.

TunoBbie BONMpPOCHI M 33aJaHUA I TEKYIIero KOHTPoJs (OLEHKA
c(hOpPMHPOBAHHOCTH DJIEMEHTOB (3HAHHM, YMEHWW, HABBIKOB) B paMKax TEKYIIETO
KOHTPOJIS IO TUCLUIUIMHE) IO pa3esaM AUCIUTIITUHBI

Ilpumepwt 6onpocoe no meme 1:

1. I'magponrHaMuka. 3agayu TUAPOAWHAMUKHU. YPABHEHUS ABWXKEHUS BSI3KOU
wuakoctu (HaBbe — CTokca);

2. Tlpoduns CKOPOCTM M MOTOK >KHAKOCTHOM IUICHKM IO BEPTUKAIbLHOMN
MTOBEPXHOCTH.

Ilpumepor npaxmuueckozo 3a0anus no meme 1:

1. Tlpu wu3BecTHOM OOBEMHOM pacxojie¢ >KUIKOCTH Ha TIOTOHHOM METpe
BEPTUKAIBHOM IMOBEPXHOCTHU OIPEIECIUTH TOJNIINHY CTEKAOIIEH IUNICHKH B OTCYTCTBUE
ra3oBOTO IMOTOKA.

2. Hacoc  mnepekaunmBaer 30%  cepHyro  kuciory. Ilokazanus
MaHOMETpa Ha HarHeTaTe’abHOM TpyOompoBoae 1,7 arm. Ilokazanusi BakyymmeTrpa



(pa3pekeHus) Ha BcachblBalOIIEM TPyOONpoBOAE Mepes HacocoM — 29 MM. pT. CT.
Manomerp mpucoequuéHn Ha 0,5 M. Beuue Bakyymmerpa. BcaceBaronmi u
HarHeTaTeJIbHbIi TPyOOIpPOBOJI OJMHAKOBOro auamerpa. Kakoil Hamop pa3BHBaeT
Hacoc?

Ilpumepwr 6onpocoe no meme 2:

1. ®a30Boe paBHOBECHE CUCTEMBI KHUIKOCTh-TIAp I OMHAPHBIX CMECEi;

2. CxemMa ® MarepualbHbBIi pacyeT pPEKTUPUKALNOHHON YCTaHOBKH
HETMPEPBIBHOTO JCHCTBUS;

3. TemnoBoit pacuer peKTU(PUKAIMOHHON YCTAHOBKU HEMPEPHIBHOTO JACHCTBUS.
Pacxon rperoniero napa B KUMATHIBHUKE;

4. Tlonyuuts popmyity aiist pacuera KodHPHUIIMEHTOB TeIIONEpe1ayu.

Ilpumepvr npakmuueckozo 3a0anus no meme 2:

1. CranbHas TpyOa ¢ quamerpom 60 MM U TOJIIIMHON CTEHKU 3 MM U30JIMpPOBaHA
cioeM mpoOku toimmHon 30 MM. TeMiiepaTypa HapyKHOM MOBEPXHOCTH M30JIALIMH t2
= 45 oC, BHyTpennuu tl = 175 oC. Onpenenuts KOIUYECTBO TEIUIOTHI, TEPSIEMOTO
naponpoBojoM B 4ac. TemmonpoBoaHocTh u3omsiuu A = 0,116 Bt/mM*rpan, T.e. 1
kKaju/(M*gac*rpan).

2. B pexTu(ukamoHHYyI0 KOJOHHY HENpepbIBHOTO AeicTBuA noctynaer 5000
KI/4aC CMECH METAaHOJ-BOJAa. YpaBHEHHE paOoyeil TMHUU BEPXHEW YaCTH KOJIOHHBI
y=0,73x+0,264. Ky6oBoro octatka nonydaercs 3800 kr/gac. OnpeaenuTb MacCOBbIN
IIPOLIEHT METWJIOBOI'O CHUPTA B JUCTHIUIATE W KOJMYECTBO IAPOB, MOCTYMAKOLIUX B
nedaermarop.

Ilpumepwvi 6onpocoe no meme 3:

1. OCHOBBI TEOPUU BHYTPEHHETO YHEPTroCcOEPeKEHUS TPU PEKTHU(PUKAIIIH.

2. DHeprocoOepekeHne npu peKTU(HUKAIMA MHOTOKOMITIOHEHTHBIX CMECEH.

Ilpumep npaxmuueckozo 3a0anusa no meme 3:

1. PaccuntaTh HEOOXOAUMYIO MOBEPXHOCTh MeMOpaHsbl sl ouuctku 0,05 kxr/c
HMCXOJHOM cMecH, coaepxaiieit 16 % nmpumecu no ocratrouHor koHueHTpauuu 0,5 %.
B HamMemMOpaHHOM MPOCTpaHCTBE MOTOK MO AaBiaeHUeM 2,0 aT IBHXKETCS B PEKUME
WB, B moaMeMOpaHHOM MPOCTPAHCTBE — «OTCOCY MepMeaTa pu OCTATOYHOM JaBICHUU
0,1 ar. CenektuBHOCTh MeMOpanbl 2,4. Koap(duuueHT mpoHUIIaeMOCTH MPUMECH B
memOpane paBeH 0,0060 kr/(c*at*m2 ).

Ilepeyens  BONMpPOCOB sl MOATOTOBKM K  JK3aMeHY  (OIlEHKa
chOPMHPOBAHHOCTH  DJIEMEHTOB  (3HAHWM, yMEHHWI, HABBIKOB) B  paMKax
MPOMEKYTOUYHOM aTTECTALMU MO JTUCLHUIUIMHE).

1. Tlpenmer u mecto kypca ITAXT. Ilepenoc cyOcTaHIMii B XUMHUYECKOM
TEXHOJIOTHUHU.

2. OcHOBHOE OaJIaHCOBOE COOTHOIIICHHE.

3. OCHOBBI TEOPHUM NIEPEHOCA KOJTUYECTBA JBUKEHUSI, SHEPTUH, BEILIECTBA.

4. OCHOBHBIE YpaBHEHHUS IEPEHOCA.

5. Teopus mogoOust U aHAIN3 Pa3MEPHOCTEI.

6. 'maponuHamMuka ¥ TUIPOMEXaHUUYECKUE TTPOIIECCHI.



7. lToGyauTenu pacxona.
8. Ctpykrypa moTtoka. THUIIOBBIE MOJENN CTPYKTYypbl NOTOKOB B ammaparax
HEINPEPBIBHOTO JECHUCTBUS.
9. Moaenp naeanbHOro nepeMeIIuBaHus.
10. Moznens naeanbHOro BEITECHEHMUS.
11. CpaBHUTENBHAS OLIEHKA UACATBHBIX MOJIEIIEH.
12. flueedynass MoaeNb MOTOKA C IPOJOJIBHBIM IEPEMEILINBAHUEM.
13. Juddy3nonHas Moaesb NOTOKA € IPOAOIbHBIM IEPEMELINBAHUEM.
14. KomOuHHpOBaHHbIE (MHOTIONApAMETPUUECKHE) MOJAEIU IPOAOIBHOTO
HepeMEIINBaHUS.
15. TewyeHue XHUAKOCTHBIX IUIEHOK. [ 'MApOAMHAMUKA TOHKUX CTEKAIOLIUX
IUICHOK.
16. [lorpann4HbIiA CIION.
17. O06tekanue cheprueckoil YaCTUIbI MOCTYMATEIHHBIM CTOKCOBBIM ITOTOKOM.
18. Cdepudeckue yacTUIpl B IMOCTYNATEIbHOM IOTOKE MPU YMEPEHHBIX WU
OospIINX unciax PelHonbaca.
19.TToTOKHM MacChl ¥ TEIUIOTHI B CIJIONTHOM (ase.
20.MaccomnepeHoc B XMMHKO-TEXHOJIOTHUYECKUX CHUCTEMAax C YYETOM HaIM4us
Mex(a3HbIX TOBEPXHOCTEM.
21.Macco- u TeIIONepeHoc B MIEHKAX KUIKOCTH.
22. KoapuuueHTs! TEII0- U MacCOTIauH.
23.YpaBHEHHE U TpaHUYHBIE YCJIOBHMS TEOPHUM KOHBEKTUBHOIO TEIUIO- HU
MacconepeHoca.
24. TenyonepeHoc K TIOCKOU MIaCTHUHE.
25.MacconepeHoc B IJICHKaX KUJIKOCTH.
26.Macconepenaya B 11 y3MOHHBIX MpoIieccax.
27.KoadpduimeHTsl Maccomepeaayd Npu pa3indHbIX CIOCc00ax BBIPAKEHUS
JIBIKYIIMX CUJI MPOLECCa.
28.BHemHNe U BHyTpEHHHUE 337a41 MacCOIepeHoca.
29.HecTanmoHapHbIi TETII000MEH.
30.HecrammonapHbIii MacCOOOMEH.
31. KunsatuinpHuku. Pacuer noBepXHOCTH TEMIOOOMEHA.
32.Konnencaropsl. Pacuer moBepXHOCTH TEIIIOOOMEHA.
33.I1porecchl TEMI0- ¥ MacCOMEPEHOCa B MCEBI00KIKEHHBIX CIIOSX.
34.TersioOOMEH H3JIy4€HHEM: 3aKOHBl TEIIOBOTO H3Iy4YeHUs, TEII00OMeH
U3ITyYEHHEM MEX]y IOBEPXHOCTSIMHU TBEPBIX TEJ.
35.Maremaruueckre MOJENIN TMPOIECCOB CO CTPYKTYPHOM TEpEeCTPOKOi
UCXOJHOM CUCTEMBI: ONMCAHUE POCTA KPUCTAIIJIOB U 3apO/IblIIe00pa30BaHusl.
36. MaremaTndyeCcKMe MOJEIM TMPOLECCOB CO CTPYKTYPHOM NEPECTPOUKOMN
UCXOJTHOM CHCTEMBI: MEXaHU3Mbl T'paHyjoo0pa3oBaHus. ['paHyaupoBaHue
MOPOIIKOB U PACIIaBOB.
37.0CcHOBHbBIE CMOCOOBI TPaHyJUPOBAHUS, MPOMBIIUICHHBIE TEXHOJIOTHMH U

IPOJYKTHI (IIPUMED).



38.TunoBble  KOHCTPYKIMH  rpanyisropoB.  [lokazaTennm  kadecTBa
IpaHyJIMPOBAHHBIX MPOIYKTOB.

39.I1porueccrl kancyaupoBanusi. CiocoObl HAHECEHUS U BUJIBI KATICYIUPYIOITIX
000JI0YEK.

40.ITpotiecchl YaCTHYHOTO PACTBOPEHUS JJIsl KAIlCyJIMPOBAHHBIX IPOAYKTOB.

41.@opmalibHasi aHAJIOTUS IPOLIECCOB CO CTPYKTYPHOM MEPECTPONKON UCXOTHOM
CHCTEMBI: TPaHyJIMPOBAHKE, KPUCTAJUTM3AIIHSL, 00pa30BaHUE MSATKOW MaTepuu
(CTpYKTypHUpPOBAaHHBIX CpEJl U Tesieil), SMyJIbrupoBaHUE U JIp.

42.CTpyKTypa U CTPYKTYpHBIE CBSI3M TBEpJbIX TUCHEPCHBIX cpenl. I[loHsTHe
dbopM u pa3MepoB TBEPABIX YACTUIl, TPAHYJIOMETPUUYECKOIO COCTaBa,
CBIITYYECTH, CUJI B3aUMOJICUCTBHS MEX]y YaCTUIIAMH.

43.001mas xapakTepucTuka MeMOpaHHBIX CIIOCOO0B paszzeneHust cmecend. Mx
KJaccuuxanus.

44 Bunpl MemOpan. Onucanue mpoiiecca rnepeHoca B MeMOpaHax.

45.Marematnueckue MOJENM  (DUIBTPALMOHHBIX YCTAHOBOK, YCTaHOBOK
00paTHOTO 0CMOCa, IEPBAIOPAIIIOHHBIX YCTAHOBOK.

46.MaTtemaTHueCcKle MOJEIN TMPOLIECCOB paszaeneHus. PexTudukammoHHbIe
anmapaTsl.

47.0nucaHue paBHOBECHS B CUCTEMAX JKUJKOCTh-TIap.

48.Tunsl peKTU(GUKAIMOHHBIX aIapaToB U UX MAaTEMaTHUECKOE OMMCaHHE.

49.TunoBble CXeMbl YHEProcOEPEKEHUsI: TPUMEHEHNE YACTUYHOTO U ITOJHOIO
TEIUIOBOTO Hacoca.

50.Teopust BHyTpEHHETO SHEPTOCOEPEIKECHUSI IPU PEKTUDUKAIUH.

51.Cnioco6s1 sHEprocOepekeHus: mpu peKTUPUKauu OMHAPHBIX CMEcel - Ha
OCHOBE TEOPHH BHYTPEHHETO SHEProcOepeKeHUsI.

52.Pecypcocbeperaroniye TeXHOJOTHH B XUMHUYECKOM MPOMBITIICHHOCTH

53.CoBMelnieHHbIE U COTpsDKeHHBIE Tponecchl. Kinaccuduxarms. OcHOBHBIE
ocobeHHocTH. JIoCTOMHCTBA U HEOCTATKH.

54.00ume 3amayd, BO3HUKAIOUIME TpU pa3pabOTKE CONPSDKEHHBIX U
COBMEIIIEHHBIX MporieccoB. Kpurepuu orieHkn nx 3 peKkTHBHOCTH.

55.0051aCTH BO3MOYKHOTO HCIIOJIb30BAaHUSL COMPSKEHHBIX MacCOOOMEHHBIX
nporieccoB. Bo3MokHbIE BapHaHThl COUETAHMS PA3IMUYHBIX MAaCCOOOMEHHBIX
MPOLIECCOB.

56.MeTtoanka BeIOOpaA ONTUMAJILHBIX BAPUAHTOB Pa3/ICICHHUS.

S7.BnusiHue  peKkynmepaTHBHOIO  TEIJIOOOMEHa  MEXIy [OTOKaMH  Ha
3¢ (HEKTUBHOCTH COMPSKEHHBIX MPOIIECCOB.

58.Bo3MOkHBIE BapHaHTHl COBMEIIEHHBIX MAacCOOOMEHHBIX M PEaKIMOHHO-
MacCOOOMEHHBIX MPOIIECCOB U 00JIACTH UX MCIOIB30BaHUA. OCOOCHHOCTH MX
opranu3anuu. Kpurepun onieHku 3QHEeKTHBHOCTH.

59.BiusiHue TemiooOMeHa Ha KHHETHUKY COBMEIIEHHBIX MPOIECCOB.

60.Cnoco6bl 3HEprocOepexeHuss Npu pPeKTU(GUKAUU MHOTOKOMIOHEHTHBIX
cMeceil Ha OCHOBE TEOPHH BHYTPEHHETO SHEProcOepeKeHUsI.



6.3. MeToan4yeckue MaTepHuaJibl, onpeaessiiole Npoueaypbl OeHUBAHUS

3HAHUMW, YMEHU, HABBIKOB U (WJIN) OMBITA JEATEIIbHOCTH.

[Ipouenypsl u cpecTBa OLCHUBAHUS SJIEMEHTOB 3HAHUM, YMEHUH U BIAJICHUN
no pucuuiimee «lIporecchl u annapaTbl XUMHYECKUX TEXHOJIOTHUI

CpeacTBo OleHUBAHUSA
Texymuii KOHTPOJIb TpomexnyTouREI
IIpouenypa KOHTPOJIb
NpoBeJeHUus Beinonnenue Brimonnenue Brimonnenue Beimonuenne
YCTHBIX MTMCbMEHHBIX MPAKTUYECKHX TECTOBBIX OK3aMeH
3aJaHuN 3aJaHuN 3aJaHul 3aJaHuN
ITo ITo ITo ITo B cooTBercTBUM €
IIponomKUTenbHOCTh
KOHTpOS YCMOTPEHUIO YCMOTPEHUIO YCMOTPEHUIO YCMOTPEHHIO HNPUHATBIMU
npenojaBaTelnsl | mpenojaBarens | MpenojaBaTelis | MpenojaBaTens | HOPMaMU BPEMEHU
dopMa IpoBeJCHUS N IIuceMeHHbIN IIuceMeHHbIH IIuceMeHHBIH B nuceMeHHOM
VYeTHbll onpoc
KOHTPOJIS onpoc onpoc OIpoc bopme
Bun nposepounoro VYcrHble ITucemennsle | Ilpaktuueckue | IluceMeHHBIH | DK3aMeHAI[MOHHBII
3a/1aHus BOIIPOCHI 3a/laHus 3a/laHus OIpoc ouner
OTBeTHI B OTBeTHI B OTBeTHI B OTBeTHI B
®opma oTyeTa YcTHBIE OTBETHI MMUCbMEHHOM MUCbMEHHOU MACbMEHHOM MMACbMEHHOM
dbopme dbopme dhopme dhopme
Pa3marounsriit Her CrnpaBouHas CrnpaBouHas CnpaBouHas CnpaBouHas
MaTepHuan IuTeparypa IuTeparypa auTeparypa auTeparypa
1. MeToandeckue YKadanuss AJadA OﬁyanOIIII/IXCﬂ nmo OCBOCHHIO
AUCHHUITJINHBbI
I[I/ICI_[HHJII/IHa «HpOHGCCBI u arapaThl XHUMHUYCCKHUX TEXHOJIOT U
npeayCcCMarpuBacT JICKOIMKM W MIPaKTUYCCKUC  3aHATHS. YcnemHoe HN3YyUCHHUC

JUCHMIUIMHBL TpeOyeT MOCELIEHUs JIeKIUHA, aKTUBHOW pabOThl Ha MPaKTUYECKUX
3aHATUSX, BBIMOJIHEHNS YUEOHBIX 33JaHUI MPENo1aBaTesl, 03HAKOMJICHUS] C OCHOBHOM
Y JIOMIOJTHUTEJIBHOM JIUTEPaTypPOH.

B xone nekuuii npenonaBaTesb U3JAaraeT U pa3bsCHSIET OCHOBHBIE, HauboJee
CJIO’KHBIE TTOHSATHS TEMBI, & TAK)KE CBSI3aHHBIC C HEH TEOPETUUECKUE U MPAKTUUECKUE
npoOiemMbl, JAaeT PEKOMEHJAlMUu Ha MPAaKTUYECKOe 3aHATHE W YKa3aHWus Ha
CaMOCTOATENbHYI0 PaboTy.

[Ipy MOATOTOBKE K JIEKIMOHHBIM 3aHSATHSAM aclUpaHTaM HEO0OXOIUMO: TMepen
OUYEpeHON JIEKIIMEeH MPOCMOTPETh KOHCIEKT Marepuaia npenpiaymei gexkuuu. [Ipu
3aTpYJHEHUSIX B BOCHPUSITHUM MaTepuaja clieqyeT oOpaTUTbcs K OCHOBHBIM
JUTEepaTypHbIM HcTouHMKaM. Ecnu pazoOpaThcsi B MaTepuaie OIsiTh HE yIajoch, TO
oOparutech K JeKTopy (1o rpaduky ero KOHCYJbTAalMil) WM K MPENoJaBaTelio Ha
IPAKTUUECKUX 3aHATHUSAX.

[IpakTHueckue 3aHATHS 3aBEpLIAIOT U3yUEeHHE HanboJjee BaXKHbIX TEM YUeOHOH
muctuIuinHel. OHM CIy’kKaT I 3aKperuvieHUsT M3yYeHHOro Marepualia, pa3BUTHS
YMEHHI ¥ HAaBBIKOB MTOITOTOBKHU JIOKJIAI0B, COOOIIEHUHN, TPHOOPETEHUS OTbITA YCTHBIX
nyOJIMYHBIX BBICTYIUICHUH, BEACHHWS AWCKYCCHUW, apryMEHTAllMd ¥ 3allUThl
BBIIBUTAEMBIX TIOJIOKCHHU, a TakkKe I8 KOHTPOJS TMPErNoJaBaTeleM CTEleHU
MOATOTOBJIEHHOCTH aCIUPAHTOB IO U3y4aeMOW JUCIUIUIMHE.

[Tpr mOATOTOBKE K MPAKTUYECKOMY 3aHITHIO ACITUPAHTHI UMEIOT BO3MOXHOCTh



BOCII0JIB30BAThCS KOHCYJIbTALMAMU IIPENOJaBaTEIs.
[Ipu moAroTOBKE K MPAKTUYECKUM 3aHATUSM aclHpaHTaM HEOOXOAUMO:
IPUHOCUTh C COOOM PEKOMEHIOBAHHYIO IIPENOAABAaTENIEM JINTEPATYpPy K

KOHKPETHOMY 3aHATHIO;

JI0 OYEPETHOIO NPAKTUYECKOTO 3aHATHS 110 PEKOMEHAOBAHHBIM JINTEPATYPHBIM
UCTOYHUKAaM MpopaboTaTh TEOPETUYECKUN MaTepual, COOTBETCTBYIOLIEH TEMBI
3aHATHUSA,

B HAa4aJIe 3aHATUH 33/1aTh PENOAaBaTEI0 BOIIPOCHI 10 MATEPUAIY, BBI3BABIIEMY
3aTpy/HEHMSI B €ro INOHMMAHMM M OCBOCHUU INPU PELICHUHU 3a7a4, 3aJaHHBIX I
CaMOCTOATEIILHOTO PEILICHNUS;

B XOJI¢ CEMUHApa J1aBaThb KOHKPETHBIE, YETKUE OTBETHI 110 CYIIECTBY BOIIPOCOB;

Ha 3aHATUM JOBOJMTH KaXKIAYI0 3a7ady JO OKOHYATEJIbHOIO pEILICHMUS,
JEMOHCTPUPOBaTh MOHMMAHUE NPOBEACHHBIX PacyeToB (aHAJIM30B, CHUTyalHil), B
cllydae 3aTpyJHEHHUI 00pamarbes K MPEenoJaBaTeo.

AcnipaHTaM, IPOIYCTUBIIUM 3aHATHUS (HE3aBUCUMO OT MPUYMH), HE UMEIOLIUE
IIACBbMEHHOIO PEIICHUS 3a/1a4 I HE MOATOTOBUBIINECS K JAHHOMY MPAKTUYECKOMY
3aHATUIO, PEKOMEHIYETCs HE II03)KE 4YeM B 2-HENCNIbHBIM CPOK SBUTHCA Ha
KOHCYJIBTALIMIO K NPENOJABATENI0 U OTUATATHCS 10 TEME, U3y4YaBIICKHCS HA 3aHITHU.
AcCNHpaHThl, HE OTYUTABIIHECS 110 KAKI0M HE MPOPaOOTAHHOW UMH HA 3aHITHUSX TEME
K Haydajay 9K3aMEHAlMOHHOM CECCHHM, HE JOIYyCKAKTCS K DK3aMEHY.

8. PecypcHoe o0ecnieuyenune Qv CIATITHHBI

8.1. OcHOBHAs U IONOJHUTEJIbHAS yUeOHAs INTEPATYPA, HEOOX0AMMASA IS
OCBOCHMS TUCIUILINHBI

a) OCHOBHAs JMTEpaTypa

1. [Iporiecchl u anmapaTbl XUMAYECKON TeXHOJIOTHH. OOIIMiA Kypc : y4eOHHUK
: B 2 knurax / B. I'. Aninmreiin, M. K. 3axapos, I'. A. Hocos [u ap.] ; nox pegakuuei
B. I'. Aitamireitna. — 8-e uzn., crep. — Cankr-IletepOypr : Jlans, 2022 — Knura 1 :
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6. Tapan FO.A. I'panynupoBaHMe KpUCTaUIM3alMEN Kareidb pacIulaBoOB
[DnexTponnsiii pecypc]: [lpaktukym / Tapan [0.A., CtpensaukoBa B.O. — M.:
MMUPOA — Poccuiickuii TEXHOIOTMYECKUN yHUBEpcUTeT, 2022. — 80 c.

7. Tapan 10.A. KamncynupoBaHue  IpaHyJMPOBAHHBIX  MPOAYKTOB
[DnexTponnslii pecypce]: [Ipaktuxkym / Tapan F0.A., ®ydaera B.M. — M.: MUPDA —
Poccuniicknii TEXHOJIOTHYECKUN YHUBEPCUTET, 2023. — 73 c.

8. 3axapoB M.K. DueprocOeperatomas pekrudukanus. / M.K. 3axapos
VYuyeonoe nocooue. CII6.: 3narenbcTBo «Jlanpy, 2018. — 252 c.

Q. Ckob0no A.H. Ilpomeccsl u ammapaTsl HedTerazonepepadoTku u
Hedrexumuu. / A.H. Cxo6io, FO.K. Monokanos, A.W. Bragumupos, B.A. IllenkyHos
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8.2. Pecypchl HHPOPMALIHOHHO-TEJIEKOMMYHHUKAIIMOHHOU ceTu UHTEpHeT,
HCOﬁXOIII/IMLIe AJIA OCBOCHUA NTUCHUITJIMHBI
http://www.mitht.ru/e-library/methodics?id=477
http://www.mitht.ru/e-library/methodics?id=810
http://www.mitht.ru/e-library/methodics?id=809
http://www.mitht.ru/e-library/methodics?id=476

8.3. Undopmanmonnbie TEXHOJOTHH, UCIIOJIb3yeMbIe MPU OCYIIECCTBICHUU
o0pa30BaTeIbLHOTO IMpoliecca MO TUCHUIUIMHE, BKIIOYas MEpeueHb MPOTPaMMHOIO
oOecrieueHus: 1 HHOOPMAITMOHHBIX CIPABOYHBIX CUCTEM

- TEXHOJIOTUHM MOJICJIMPOBaHHUs Ha Oa3e mporpaMMHOro komruiekca AspenTech,

8.4. MarepuajibHO-TeXHHYecKasi 0a3a, HeoOXoauMasl JJi OCYIICCTBICHUS
00pa30BaTeIbLHOTO MpoLEecca MO TUCHUTIIINHE
- yueOHas ayJuTOpHusi, OCHAIICHHAs! MyJIbTUMEIUMHBIM 000PYI0BAHUEM.
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