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1. Henu, 3a0aum ¥ IJIaHUPyeMble Pe3yJbTAThI 00y4eHH s N0 IUCHUIIIHHE

Heabro guciumuinHel «MoaenupoBaHUE TEXHOJIOIMYECKHUX IPOLECCOB»  SIBIIAETCA
MOJIyYEHUE MAruCTpaMu TEOPETUYECKUX OCHOB M NMPAKTHUUYECKUX 3HAHUI B 00IacTH
pa3pabOTKU ¥ NMPUMEHEHUsT MATEMATHYECKMX MOJENEH XMMHKO-TEXHOJIOTHYECKUX
IPOLIECCOB M alIaparoB, CIOCOOHOCTU COCTAaBJIATh MaTeMAaTUYECKUE MOJIEIU
TUIOBBIX MPOPECCHOHANBHBIX  33/ay, HCIOJb30BaTh METOABI  IPOBEIACHUS
TEOPETUYECKOr0 aHaM3a MpU OOOCHOBAHMHM ONTHUMAJIBHBIX TEXHOJIOTMYECKUX
napamMeTpoB M MPUMEHATh METOJbl MAaTEMaTUYECKOIO MOJEIUPOBAHUS IS
ONMCAHUS TEXHOJIOTMYECKUX MPOLECCOB.

JIOCTH>KEHHE TIOCTaBICHHOM ILENU NPENyCMaTpUBAcT PEIICHUE CIEAYIOIUX
3aja4:

— U3y4YECHHME METOJOB COCTABIICHUs  IIOJIHON CUCTEMBI MaTEMaTUYECKUX
YPaBHEHH,

— OIMMCBIBAIOINMX IMMPECAMCT MOACINPOBAHUA,

— ¢opMupoBaHHE YyMEHHUS peaJu30BaTh MaTEMATHYECKUE MOJEIU XMHKO-
TEXHOJIOTUYECKUX MPOLIECCOB;

- (I)OpMI/IpOBaHI/Ie HaBBbIKOB IIPOBCACHHA KOMIIBIOTCPHBIX I/ICCJ'IGI[OBaHI/Iﬁ
MOJCIINPYCMBIX OOBEKTOB.

— W3Y4Y€HUE CUCTEMbl YPAaBHCHHUH, OMKCHIBAIOIINE, UM MOJCIUPYIOIINE paboTy
OT/AEJIBHBIX AIapaTOB U MPOLIECCOB;

— HM3y4Y€HHE METO/IOB YHCIECHHOTO WJIM aHAJUTHYECKOTO PEIICHHs] YPaBHEHUN U
CUCTEM YpaBHEHUI, ONMCHIBAIOLUIMX MOJECIUPYEMble OOBEKThI, a TaKkKe
MaTeMaTHuecKue U (PU3UYECKHe OTPaHUYCHHs, COOTBETCTBYIOIIUE JAHHOMN
MOJIEITH.

OOyuenue 1o aAucHUIUIMHE «MOJEeNIUpOBaHUE TEXHOJIOTMUYECKUX MPOLECCOB)
HaIpaBjeHo Ha (OpMUPOBAHKE Y OOYHAIOIINXCS CAEAYIOMIMX KOMITETEHIINN:

Koa u HanmeHnoBanmne NHaukaTopbl A0CTHKEHUS KOMIIeTeHIINT
KOMIIeTCHIIUH
OIIK-5. Cnocoben | UOIIK-5.1 CraBuT 3agauu MaTeMaTUYeCKOro MOJIEIHPOBAHUS
paspabaTeIBaTh MalliH W almapaToB,  IMPOW3BOACTBEHHBIX  CHCTEM W
AHATUTHYECKHUC u | TexHOMOTMUECKMX MpOLECcCOB;

HNOIIK-5.3 TIpumeHseT MEeTOlbl AHAIMTHYECKOr0 MOJEIUPOBAHMUS]
YIPaBICHYECKUX M TEXHOJIOTHIECKUX MPOIECCOB;

YHUCJIICHHBIC METOAbI

npu CO3/1aHUHU .
NOIIK-5.5 VYuyBctByer B co3gaHMd  LUQPOBBIX  MOAETEH

MaTeMaTHYECKUX

. TEXHUUYECKUX CPEJCTB U MPOU3BOJICTBEHHBIX CHCTEM.

Mojenei MaIIMH,

IPUBO/JIOB,

obopynoBaHus,

CHCTEM,

TEXHOJOTUYECKUX

MIPOIIECCOB
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OIIK-13.  Cnoco6en | MOIIK-13.1 Ananusupyer uudpoBble IpOrpaMMbl M aJTOPUTMBbI
pa3pabaThIBaTh | VIS CO3MaHUs M OICHKH pPabOTOCIIOCOOHOCTH TEXHOJOTHYECKHX
TIPHMEHSTh MaIliH U 000pyIOBaHUS;

COBPEMEHHBIC NOIIK-13.2 IlpumeHse€T CHUCTEMBI aBTOMATU3HPOBAHHOTO
1H(pPOBbIE MIPOSKTUPOBAHMS JUISI pEIICHUS MTPO(EeCCHOHAIBHBIX 33/1a4.

pOTrPaMMBbl
POCKTHPOBAHUS
TEXHOJOTHYECKUX
MaIluH u
o0opynoBaHus,
QITOPUTMBI
MOJICIIUPOBAHMS WX
paboThl M HCIBITAHUS
ux
paboTOCIOCOOHOCTH.

2.  MecTo IMCHUIUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

HNuctumnraa «MopaenupoBaHue TEXHOJOTHUYECKUX MPOIIECCOBY» OTHOCUTCSA K
guclay y4eOHBIX JUCHMIUIMH oOsi3aTenbHOM dvactTu bioka 1 ocHOBHOM
o0pa3zoBaTeILHON TPOrpaMMbl MaruCTpaTyphl.

«MopenupoBaHUEe TEXHOJOTUYECKUX ITPOIECCOBY» B3aMMOCBsI3aHa JIOTHYECKHU
U COJICPKATEIIbHO-METOIUUECKHU CO cleayronumMmu aucuurmimaamu OOIT:

— [IpOMBINUICHHBI UHXXUHUPUHT U PEUH)XUHUPUHT .

3. Crpykrypa u coaep:KaHue JUCUUIINHBI
OO6miast TpyJI0EMKOCTh JAUCIUIUIMHBI COCTABISET 3 3aueTHbie eauHuIlbl (108
4acoB).

3.1 Bwuabl yueOHOI padoThl H TPYA0EMKOCTD
(o hopmam oOyueHust)

3.1.1. Ounas popma oOyueHus

Ne KosmmuecTBo Cemectpsl
n/n Bun yueOHoit padoThI 4acoB 2
1 | AyautopHble 3aHATHS 36 36

B ToM umucie:

1 Jlexun 18 18
2 CemMuHapCcKue/PaKTHUECKUE 3aHITUS 18 18
3 JlaGopaTopHble 3aHATHUS

2 | CamocrosTe/ibHast padora 72 72

B ToM uucie:

1 C HUCIOJIL30BaHHIEM IUCTAHIIMOHHBIX 72 72
00pa30oBaTeNbHBIX TEXHOIOTHIA

3 | [Ipome:xkyTouHasi aTTecTanus




3auer DK3aMeH OK3aMeH

Hroro 108 108

3.2 TemaTruveckuii MJIaH U3yYeHUS JUCHUIINHbBI
(mo popmam oOydeHUs)
3.2.1. Ounas popma oOydeHus

TpynoeMKOCTb, Yac
Ay,Z[I/ITOpHBIe qachbl
> )
Ne Pa3jesib1/TemMbl o £ = § S
n/n JAUCHHUIIINHDI 5 5 a ) 3 8 o
o O o' E |F E A
< RNE & | @ @)
= fan BT~ B = = H
o = = £ El&3 2 3
— = 2 =t R |9 o < =
) = () o Q o
3 ) O &3S = =
a2 = =
l. Knaccudukanus 0CHOBHBIX 20 3 3 14
IIPOLIECCOB U aIlllapaToB XMMHUUYECKON
Te€XHOJIO0ruU. OCHOBHBIE ITPUHIIMIIBI
COCTaBJICHUS MATEMAaTUYECKUX
ONMCAHUM, aHAJIN3A U pacyeTa
TUIIOBBIX MPOLIECCOB U aNlapaToB
2. MopenupoBanue XUMHKO-| 21 3 4 14
TEXHOJOTMYECKUX MPOLIECCOB
I'mnpomexanndeckue Ipouecchl. 22 |4 4 14
4. TemnooOMeHHBIE TTPOLIECCHI U 22 3 4 15
anmnaparsl
5. MacooOMeHHBIE TTPOIIECCHI. 23 |5 3 15
Hroro | 108 18 18 72

3.3 Coaep:kanue JTUCUUIINHBI

1. Kiaaccupurkanmus 0CHOBHBIX POLECCOB U ANNIAPATOB XMMHUYECKOM
TeXHOJ0ruu. OCHOBHBbIC PUHIUIBI COCTABJICHUS MATEMATHYECKUX ONMCAHMH,
aHa/JIM3a U pacyeTra THIOBLIX NMPOLECCOB U ANIapaToOB.

OcHOBHBIE 3aJa4u CTaTHKH, KHHCTHUKHN N JUHAMHUKH XHMHKO- TECXHOJOI'MYCCKHUX
IMponIcCCoOB.

Juddepennnanbaple ypaBHEHUS, ONUCHIBAIOIINE MOJII CKOPOCTEH, TeMIepaTyp U
KOHILIEHTpAaIMi. AHAJIOTHUs MEXAy HUMU. MeTopl aHaIN3a STUX YPABHEHU.

YClioBUSL aHATUTUYECKOTO pemeHus AudQepeHnanbHbIX YpaBHEHUH (yCIOBUs
OJIHO3HAYHOCTH). (OCHOBHBIE TEOPETHUYECKHME U OKCIIEPUMEHTAJIbHbIE METOJIbI
UCCJIEI0BAHUI THIIOBBIX XHMMHMKO- TEXHOJIOTMYECKUX MPOLECCOB U ammaparoB. Mecto
Y POJIb TEOPETHUYECKUX U DKCIIEPUMEHTAIBHBIX UCCIEAOBAHUN B 3a/1a4aX XUMUYECKOU
TexHosnoruu. MccienoBanue MexaHu3MOB IIPOLIECCOB HA MUKPO-U MaKpOYPOBHSIX.
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2. MoaennpoBanne XHMHKO-TEXHOJIOTHYECKHX MPOIECCOB.
dusnyeckoe MOJCIUPOBaHUE. YCIOBUSA IOJOOMS, KOHCTAHTHI W WHBAPUAHTHI
noaoOusi. OCHOBBI TeOpHMH OOOOIISHHBIX TIEPEMEHHBIX (Teopuu momodus) u eé
MPAKTUYECKOE TMPUMEHEHHE: (TeopeMbl Teopuu momoouss HeioroHa, bokumHrema wu
Kupnnuéna-I'yxmana).

*  OCHOBBI TEOPUU aHATU3A Pa3MEPHOCTEN

.» Maremarndeckoe MmojaenupoBanue. OCHOBHBIE ATalbl pabOT MO CO3IaHHIO
MaTEMATUYECKUX MOJEJIEH.

e (CpaBHuTEenbHAs XapaKTepUCTHKAa (U3UYECKOTO U MAaTeMaTUYECKOro
MOJICIMPOBAHUA TPU PEIICHUH XHUMHUKO-TEXHOJIOTUUECKUX 3a7ay:. aHalu3 U
BBISIBIICHUE MEXAHU3MOB MPOTEKaHWs Ipouecc. ['mapoauHaMuyeckass CTPyKTypa
MOTOKOB B arnmaparax. OO1iee npeicTaBiIeHUe O CTPYKType MOTOKOB U €€ BIUSHUE
HA XapaKTEPUCTUKHU MPOTEKAOIUX XUMHUKO-TEXHOJIOTUYECKUX MPOLECCOB.

3. I'mapomexannyeckue npoueccsl.

Knaccudukanuss cuii, MEHCTBYIOIMX Ha >KUJIKOCTh. MjeanpHas W peanbHas
KUJAKOCTh. CTallMOHAPHBINA U HECTALIMOHAPHBIN MTOTOKH.

3akoH BHYyTpeHHero TpeHusa HpioToHa. HBIOTOHOBCKME M HEHBIOTOHOBCKHE
KUJIKOCTH, OOIIas XapaKTEPUCTUKA PEOJIOTHYSCKUX CBOMCTB HEHBIOTOHOBCKHX
KUJKOCTeW. Bs3KocTh XuAKOCTH U €€ (u3myeckass CyIIHOCTh, KaK Mepa OILICHKU
MEPEHOCA KOJUYECTBA JBUKCHUA.

OCHOBHBIE XapaKTEPUCTUKH JABUKECHUS KUIKOCTEH: CKOPOCTh MOTOKA, 00BEMHBIN
U MacCOBbIN pacxojibl. ['UapoIMHAMUYECKHE PEKUMbI TEUEHUS KUJKOCTEH B YCIOBUAX
BHYTpPEHHEU M BHENTHEN 3a/1a4 TUIPOTMHAMUKH

OcHOBHBIE ypaBHEHHUS THAPOAUHAMUKU: JudPepeHInanbHble  YpaBHEHUS
HEpa3pbIBHOCTH TOTOKAa M JBKeHUs xkuakoctu Haebe-Ctokca u Dilepa, ux
MPaKTUYECKOE MPUMEHEHHWE B BOMpoOcax TuapoauHaMuKu. (OCOOEHHOCTH TEUCHUS
BUXPEBOM KUIKOCTH. [IpencraBienns o TypOyJIEHTHBIX MTOTOKAX KUIKOCTEH.

DNeMEHTHI TEOPUH TUIPOTAHAMAYECKOTO MTOA00HS.

lMunponunamuueckoe momobue. IlomoOHoe mpeoOpa3zoBaHuWe  ypaBHEHMM
nBrKeHUs KuakocT HaBre-Ctokca.

OcHOBHBIE ¥ TIPOM3BOAHBIC KPHUTEPUU TUAPOJUHAMUYECKOTO  IMOA00US,
MOIU(PUITUPOBAHHBIC KPUTEPHUH TIOTOOMSI.

Omnpenensiemple B omnpenensomue Kpurepuu. OCHOBHBIE THUIBI KPUTEPUATHHBIX
ypaBHEHUN Il pEIICHWs OCHOBHBIX 3a7ad TrujaponuHamuku. [Ipubmmkénnoe
MOJICTUPOBAHUE B THIPOINHAMHUKE.

4. Tennoo0MeHHBIE POLECCHI U ANNAPATHI

TermoBble mponecchl B XMMHYECKOW TexHojoruu, Knaccudukamus crnocoOoB
nepeHoca TemioTsl. CTallmoHapHbIM U HeCTallMOHApHBIN mpoueccsl. [lepenayua TennoTsl
TEIUIONPOBOJHOCTBIO.  TeMIlepaTypHOE 1IOJIe, €ro OCHOBHBIE IIapaMeTpbl U
XapaKTEepUCTUKU. YpaBHEHUE TemionpoBogHocTh Pypbe u  auddepeHunansHoe
ypaBHEHUE TEIIONPOBOIHOCTH.
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Pewenus nuddepeHnanibHOro ypaBHeHHs TEIUIONPOBOJIHOCTH IS TUIOCKOW H
WINHIPUYECKUX CTEHOK B YCJIOBUSX CTAallMOHAPHOCTU Ipolecca 0e3 BHYTPEHHHUX
VCTOYHHUKOB TEIUIOTHI. YPABHEHUE TEIUIONPOBOJHOCTH IPU HAIUYUHM BHYTPEHHUX
UCTOYHUKOB Temia KOHBEKTUBHBIN TemionepeHoc. TemiooOMeH B YCIOBHSX
€CTECTBEHHOM U BBIHYXJACHHOW KOHBEKLINH.

KoapuumenT remnootrnauun v IBHKyIIas CUIIA.

[IpencraBiennss O MeXaHU3ME TMPOIlECCa KOHBEKTUBHOTO TEIIOOOMEHA B
YCJIOBUSIX JIAMUHAPHOTO W TYypOYJIEHTHOTO MOTOKOB. TerjaoBON MOTrpaHUYHBIN CIIOM.
HuddepennnansHoe ypaBHEHHE KOHBEKTHBHOTO Termiooomena @Dypre-Kupxroda.
TennoBoe moOM00ME W OCHOBHBIE KPUTEPUU TEIJIOBOTO TmoaoOus. OOummi Bun
KpUTEPUATIbHBIX YPAaBHEHUH JJI1 pacyeTa KOHBEKTUBHOTrO TerioooMeHa. TermnooTayas
YCIIOBUSIX €CTECTBEHHON M BBIHY>KJIEHHOM KOHBEKIIMHM 0€3 HM3MEHEHHS arperaTHoro
COCTOSIHMSL TemoHOocuTened. (OCHOBHAas 1ENb M MPUHIMIIBI pacyeTa KUHETUKHU
nporecca. Termuoornadya Nnpyu HM3MEHEHUM arperaTHoOro COCTOSIHUS TEIUIOHOCUTEINEH
(KOHIEHCAIIMS TAPOB U KUIIEHUE KUIKOCTEN ).

OcHOBBI pacueTa KHHETHKH IIpolecca. Termronepeaaya.

OcCHOBHOE ypaBHEHHME TEIUIONEpPEauyd TMpPU TOCTOSHHBIX M TMEPEMEHHBIX
TeMIiepaTypax tersoHocureneil. [IpuHuumel pacyera Kod(pPUIMEHTOB TEIUIONEpEIayu.
JIBrKy1ias cujia mpoueccoB TEIUIONEpPEAayH.

5. MacooOMeHHbIe POLecChl.

MaccooOMenHbIe mporiecchl. OCHOBHOE ypaBHEHHE Maccomepeaadun. J[Brkytas
cuia MacCOOOMEHHBIX MPOIECCOB. 3aKOH MoJeKyJsipHoW Auddy3un (MEepBbId 3aKOH
®uxka). uddepennmaabHoe ypaBHEHHE MOJICKYJspHOW auddy3un (BTOPOH 3aKOH
®duka). 3akoH Macootnauu (3akoH Illykapema). uddepeHnuansHoe ypaBHEHUE
MaccoOTaa4YM (KOHBEKTUBHOU TudPy3un).

[Ipumenenue Teopuu TOMOOMS K OMUCAHUIO MAacCOOOMEHHBIX IPOIIECCOB.
Kputepun monobus. Beipakenne koddduimenta maccornepenadu qyepe3
K03 HUITHEHTHI MaccooTnadn. MoauduimupoBaHHBIE YPaBHEHHUS MAacCOIEpEIadn.
KpurepuanbHoe ypaBHEHHE MacCcoTepeauH.

3.4 TemaTuka CeMHHAPCKUX/IIPAKTHYECKHUX M Ja00paTOpPHBIX
3aHATUHI

3.4.1. Cemunapckue/mpakTHUECKUE 3aHATUS

[Tpaktnueckoe 3ansitue 1. OCHOBHBIE NPUHLUIIBI  COCTABJICHUS
MaTeMaTUYECKUX OMUCAHMM, aHAIM3a U pacuyeTa THUIIOBBIX MPOLIECCOB U anmnaparos.

Huddepennmanbupie  ypaBHEHHUS, OMNHUCHIBAIONINE TIONS  CKOPOCTEH,
TEMIIepaTyp Y KOHIICHTpalMid. AHAJIOTHS MEXAy HUMH. MeEToNIbl aHain3a 3TUX
YPaBHEHUN.

VYcnoBusi aHAIMTUYECKOTO pemeHuss AudQepeHnnanbHbIX ypaBHEHUN
(ycrmoBuUs OJTHO3HAYHOCTH).

IIpakTrueckoe 3aHATUE 2. OcHoOBHBIE TEOPETUYECKUE u
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AKCIIEPUMEHTAIILHBIC METOJIbIl MCCIICIOBAHUN THIIOBBIX XHUMHKO-TEXHOJOTHUECKHUX
NPOIECCOB U ammaparoB. MoAETUpOBaHWE XUMHUKO-TEXHOJIOTHYECKUX MPOIECCOB.
duznyeckoe MOICTUPOBAHHE. Y CIIOBUS MOA00MS, KOHCTAHTHI U MHBAPUAHTHI MTO00MS.
OcHOBBI TeopuH OOOOIIEHHBIX MEPEMEHHBIX (TEOpUU TMOA00US) M €€ MPAKTHYECKOe
IPUMCHEHHUE

[Ipaktnueckoe  3anstue 3. OCHOBBI TEOpUU  aHAIM3a  Pa3MEPHOCTEM
Marematnueckoe wmojnenupoBanre. (OCHOBHBIE dTambl  pabOT MO0  CO3/IaHUIO
MaremaTudyeckux wmojeneid. CpaBHUTENbHAs  XapaKTEepUCTUKA  (U3UYECKOTO U
MaTeMaTU4YeCKOr0 MOJICTUPOBAHUS TMPU PEHICHUU XUMUKO-TEXHOJOTHMUYECKUX 3aj1ay:
aHaJIN3 U BBISIBJICHUE MEXaHU3MOB MPOTEKaHUs MpoIlecca.

IIpakTueckoe 3anstue 4. ' mapomexanndeckue npoueccsl. OCHOBHBIE ypPaBHEHHS
TUAPOJUHAMUKH: TuddepeHInanbHble YpaBHEHUSI HEPA3PHIBHOCTH MMOTOKA U IBUKEHUS
xugkoctn Hasbe-CTokca m Dilliepa, UX MPAKTUYECKOE MPUMEHEHUE B BOIPOCAX
TUAPOJUHAMUKH. DJIEMEHTHI TEOPUH TUIPOAMHAMUYECKOTO TTOA00US.

I'mapoamnamudeckoe nojaooue. IlogodHoe npeodpa3zoBaHre ypaBHEHUM JBUKEHUS
xuakoctu HaBbe-Ctokca. OCHOBHBIC W MPOU3BOJHBIE KPUTEPUU TUAPOJMHAMUYECKOTO
mo100us1, MO (DUITMPOBAHHBIE KPUTEPUH TTOO0MS.

[Ipaktuueckoe 3anatue 5. TermnooOMEeHHBbIE MPOLIECCHl M armapaThl Y paBHEHUE
TEIUIONPOBOJHOCT NPH HAJW4YMM BHYTPEHHHUX MCTOYHUKOB Teria. KOHBEKTHBHBIN
TeronepeHoc. TermiooOMeH B yCIOBUSX €CTECTBEHHON U BBIHYKJEHHON KOHBEKIIMH.
HuddepenunanbHoe ypaBHEHHE KOHBEKTUBHOIO TEMII000OMEHA

®dypre-Kupxroda. TemmoBoe mogodre 1 OCHOBHBIC KPUTEPUU TEIUIOBOTO MOA00HS.
OOwumii BUA KpUTEpPUATIBHBIX YpaBHEHHWM NJs pacueTa KOHBEKTMBHOI'O TEIJIOOOMEHa.
TemnooTnaya B yCIOBUSAX €CTECTBEHHOW M BBIHYXICHHOM KOHBEKIIMM 0O€3 M3MEHEHUs
arperaTHOro COCTOSTHUS TEIIOHOCUTENEH

[Ipaktuueckoe 3ansTue 6. MaccooOMeHHble Tpolecchl. OCHOBHOE YypaBHEHHE
Maccornepenauu. MarepuaibHbiii  0anaHC MacCOOOMEHHBIX IIPOILIECCOB. Y paBHEHUE
paboyeil JHMHMM MacCOOOMEHHBIX MpoleccoB. JIBMXKymias cuja MaccOOOMEHHBIX
npolieccoB. 3aK0H MOJeKyIsipHOU nuddy3un) nepsolil 3akoH Duka).

HuddepenumanbHoe ypaBHeHUE MOJIEKYJIsIpHON nuddy3un (BTopoit 3akoH Duka).
3akoH macooTaauu (3akoH lllykapesa).

[Ipaktnueckoe 3anartue 7. [uddepeHumansHoe ypaBHEHHE MacCOOTIAAYd
(kouBekTHBHOW  nuddy3uun). I[lpumenenue Teopun  1OAOOUS K  OMMCAHUIO
MacCcOOOMEHHBIX TipoiieccoB. Kputepun monobusi. Beipaxxenue kodddunnenrta
Maccorepeaadu uepe3 K03 PUIMEHTH MacCOOTIauH.

MoaudurupoBaHabie ypaBHEHHS Maccomepenadyn. KpurepuaiabHOoe ypaBHEHHE
Maccorepeaadn
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4. Y4ueOHO-MeTOANYECKOe U HHPOPMAITMOHHOE 00ecreueHne

4.1 HopmaruBHabie 1o0kyMeHTbI 1 OCTbI

4.2 OcHoOBHas JUTEparypa

1. SlnaykoBckas, E. B. [Iporeccsl u anmapaTsl XUMUYECKOW TEXHOJOTUH : YUeOHOE
nocobue / E. B. SHuykoBckas. — Upkyrck : UIPHUTY, 2021. — 118 c. —

Tekcr : anexTpoHHbll // JlaHb : 35eKTpoHHO-OMOMMOTEUHas cuctema. — URL:
https://e.lanbook.com/book/325196

4.3 JlonmoJHMTEILHAS JUTEPATYpPA

1. Kadapos, B.B. Maremarnueckoe MOJETUPOBAHNE OCHOBHBIX IPOILIECCOB

XUMHAYECKUX  IPOM3BOJCTB : y4ueOHWMK i1 By3oB/  B. B. Kadapos,
M. b. I'neboB. — 2-e u3n., nepepad. u non. — Mocksa : M3narensctBo FOpaidt,
2026. — 403 c. — (Bricuiee ob6pazoanue). — ISBN 978-5-534-07524-3. —

Texcr : snexktponHsii // OO6pazoBatenpHas miardpopma FOpaiit [calT]. —
URL: https://urait.ru/bcode/586333

4.4 DaexkTpoHHBbIE 00pa3oBaTe/IbHbIC Pecypchl
DnexkTpoHHBIA 00pa3oBatenbHbli pecypc (DOP) He pazpaboTan

4.5 JluueH3HOHHOE U CBOOOIHO PACIPOCTPaHsieMoe MPOTrpaMMHOe

o0ecrieuenue

« Microsoft Windows;

« IIporpammuoe ob6ecnieuenne Microsoft Office;
«  Kowmmnekcnas Cucrema AnTuBupycHo# 3amuthl Kaspersky

4.6 CoBpemenHble npodeccuoHAIbLHbIE  0a3bl JAHHBIX W
HHGOPMALIMOHHBIE CTIPABOYHBIE CHCTEMbI

1. https://elibrary.ru/ - Hayunas anexTpoHHas OMOIMoTeKa
2. Ilopran Enunoe OKHO JI0CTyIla K
http://window.edu.ru/

3. O6pazoBarenbHas miargopma «FOpait». s By30B M CCY30B. DJICKTPOHHAS
oubimoreunas cuctema (OBC) https://urait.ru/

o0pa3oBaTeIbHbIM pecypcam
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5. MarepnajJbHO-TeXHUYECKOe oOecneyeHmne

[TpakTHueckue M CEMHHApPCKUE 3aHATHS TMPOBOJATCS B Jaboparopusx, B
aymutopusix 4408 wnu 4407 ¢ nemoHcTpanueil paboTsl 1abOpaTOPHBIX U HAYYHO-
UCCIIEIOBATEIbCKUX YCTAHOBOK W BCIIOMOIaTE€JIbHOIO  0OOpPYIOBaHMs, 4YTO
HE00X0UMO Ui 6oJiee HArJISIIHOTO U3YYEHUs JUCIUILITUHBIL.

6. MeToanueckue peKOMeHAANHU

6.1 MerToauveckue peKOMEHIANUM ISl IPENoJaBaTeJIsl M0

OpraHu3anun 00y4eHust

OCHOBHBIM TpeOOBaHUEM K MPEMNOJIABAHUIO AUCHUIUIUHBI «MoaenupoBaHue
TEXHOJIOTMYECKHUX TMPOIECCOB» SBISAETCS TBOPYECKUMA, MPOOIEMHO-IHATOTOBBIN
MO/IXO0/1, TO3BOJISIIOUIMI MMOBBICUTh MHTEPEC CTYJIEHTOB K COJEPKAHHUIO YUEOHOTO
MaTepuaa.

OcHoBHasi (popMa M3y4EHHs W 3aKpEIUICHUS 3HAHUU MO ATON AUCIHUIUIMHE —
JEKIUOHHAss W TmpakTtuueckas. [lpemogaBarens JOMDKEH  MOCIEAOBATEIbHO
BBIUMTATh CTYACHTaM psJ JIEKIUH, B XOJ€ KOTOPBIX CIEAYET COCPEAOTOUYUTH
BHUMAaHHE Ha KIIOYEBBIX MOMEHTaX KOHKPETHOTO TEOPETHYECKOro Marepuana, a
TaK)K€ OpraHM30BaTh MPOBEACHUE MPAKTHUECKUX 3aHATHI TakuM o0pa3oM, 4TOObI
AKTUBU3UPOBATh  MBIIUICHHE CTYJEHTOB, CTHUMYJIUPOBaTh CaMOCTOSITEIbHOE
U3BJICYEHUE UMHU HEOoOXoJUMOW UHGOpPMAIMM W3 PA3IMYHBIX HCTOYHHUKOB,
CPaBHUTEIIbHBI  aHAIM3 METOJIOB PEILICHUM, COMOCTABIEHUE IMOJIYyYECHHBIX
pe3ynbTaToB, (POPMYIUPOBKY W apTyMEHTAIIMIO COOCTBEHHBIX B3TJISIZIOB HA MHOTHE
CIIOPHBIE MPOOJIEMBI.

OcHOBY y4eOHBIX 3aHATHH 1O [OUCLUMUIUIMHE COCTAaBJISAIOT JeKuuu. B
nporecce 00y4YeHHUsi CTYACHTOB MCIOJB3YIOTCS pPa3iMYHble BHJIBI yUeOHBIX
3aHATUNA (ayIUTOPHBIX U BHEAYJIUTOPHBIX): JEKIHH, CEMUHAPCKHE 3aHATHUS,
KOHCYJIbTallMKM W T.J. Ha mepBoM 3aHATHM MO AaHHOW Y4YEOHOW AMCLMIUIMHE
HEO0OXO0IUMO 03HAKOMHTH CTYJIEHTOB C MOPSJIKOM €€ U3YUYEHUsl, PACKPHITh MECTO U
pOJIb JAUCUUILIMHBI B CUCTEME HAyK, €€ MPAKTUYECKOE 3HAYEHHE, JOBECTH 0
CTYJIEHTOB TpeOoBaHus Kadeapbl, OTBETUTH Ha BOMPOCHI.

[Ipy mOArOTOBKE K JIEKIUOHHBIM 3aHATHSAM TO KypCcy HEO0X0IuMO
OpoayMaTh IUIAH €ro NPOBEJEHHUS, COACpPKAHUE BCTYNMUTEIBHOM, OCHOBHON W
3aKTIOYUTENIbHOW YacTU JIKIIMW, O3HAKOMUTHCS C HOBUHKAMHU Y4YeOHOU U
METOJMYECKONU JIUTEpPaTyphl, MyOIUKAUSIMH TEPUOTAYECKON MeYaTH IO TeMe
JEKUUOHHOTO  3aHATHS, ONPENeNUTh CpEeACTBa MaTepUaJIbHO-TEXHUYECKOIO
oOecrieueHus JICKITMOHHOTO 3aHITHS U TIOPSAIOK MX UCIOJIb30BAHUS B XOJI€ YTCHHUS
JEKUUU. Y TOUHUTD IJIaH IPOBEJICHUS MPAKTUYECKOr0 3aHATHUS MO TEME JICKLIUH.

B Xozme nEeKIMOHHOTO 3aHATHS MpernojaBaTelb JOJKEH Ha3BaTh TEMY,
y4eOHbIE BOMPOCHl, O3HAKOMUTb CTYJEHTOB C TEPEYHEM OCHOBHOW U
JOTIOJIHUTENIbHOW JINTEPATyPhI [10 TEME 3aHSATHUSL.

Bo BcTynuTenbHON YacTv JIEKIIMM OOOCHOBATH MECTO M POJIb M3y4aeMoid
TEMbl B y4eOHOW AHMCIMIUIMHE, PACKPHITH €€ MpaKTHUYecKoe 3HaueHue. Ecnu
YUTAETCS HE MEpBast JISKIHsI, TO HEOOXOAMMO yBS3aTh €€ TEMY C MPEAbIAYIICH, He
Hapyuasi JOTUKU U3JI0KEHUST yueOHOro maTtepuaia. JIeKIuo cieayeT HauuHaTh,
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TOJIBKO YE€TKO 0003HAYUB €€ XapaKTep, TEMY U KPyT TE€X BOMPOCOB, KOTOPHIE B €€
X0J1e OyIyT paCCMOTPEHBI.

B OCHOBHOW 4acTu JEKUUU CIEOYEeT PACKphIBATh COJEPKAHHE YUEOHBIX
BOIIPOCOB, AaKLEHTUPOBATh BHUMAHUE CTYJAEHTOB HAa OCHOBHBIX KAaTErOpHSX,
SBJICHUSX U MPOIIECCaX, OCOOEHHOCTAX MX MPOTEKaHUs. PacKpblBaTh CYIIHOCTh U
coJiepyKaHUe Pa3IMYHBIX TOYEK 3PEHUSI U HAYUYHBIX MOAXOJ0B K OOBSCHEHUIO TEX
WIM WHBIX sIBJICHUH u mporeccoB. Creayer apryMEHTHPOBAHO OOOCHOBATh
COOCTBEHHYIO TO3UIIMIO MO CHOPHBIM TEOpeTUYeCKuM Bompocam. IIpuBoauTh
MpUMEPBI. 3a7aBaTh MO XOAY U3JI0KEHHUS JIEKIUOHHOTO MaTepuaia pUTOPUUECKUE
BOMIPOCHI M CamMOMY JaBaTh Ha HUX OTBET. JTO CIOCOOCTBYET aKTUBHU3AIIUU
MBICIIATENILHON AECSATEIBHOCTU CTYAEHTOB, MTOBBIIICHUIO NX BHUMAHUS U UHTEpeca
K MaTepually JEKIHH, €€ coliepxkanuto. [IpenonaBaTens JOIKEH PyKOBOIUTh
paboTOM  CTYJEHTOB IO  KOHCIEKTUPOBAHWIO  JIGKIIMOHHOTO  MaTepuaa,
MOTYEPKUBATH HEOOXOIUMOCTh OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX
MOJIOKEHUHN U3y4aeMOil TeMbI, 0000 BBIACIISAS KATETOPUIHBIN armapar.

B 3aknrounTenbHONM YacTH JEKUMU HEOoOX0AUMO CHOpMYyIHpOBaTh oOIIMe
BBIBOJIBI II0 TEME, PACKPBIBAIOIINE COAECPKAHUE BCEX BOIPOCOB, IIOCTABJICHHBIX B
nekiuu. OOBSIBUTH TUIAH OYEPETHOTO CEMHUHAPCKOI0 WM Ja00paTOPHOTO 3aHATHS,
JIaTh KpaTKUE PEKOMEHJAIMU II0 TOATOTOBKE CTYJACHTOB K CEMHHApPy WU
nabopaTopHoil pabore. OmnpeneauTh MECTO M BpeMsi KOHCYJIbTAIIMH CTYACHTaM,
MOXKEJIAaBIIMM BBICTYNIUTh HA CEMHHape C JokiagamMu U pedeparamu 1O
aKTyaJbHBIM BOIIPOCAM OOCYKJIa€MOM TEMBI.

[lenb mMpakTUYECKUX 3aHITHUH OOECIEYUTh KOHTPOJb YCBOCHHS y4EOHOTO
MaTepHuaia CTyJeHTaMH, PaCIIMPEeHNUe U YriIyOJIeHNe 3HAHHM, TOJyYeHHBIX UMHU Ha
JEKIUSAX W B XOAC CaMOCTOSATeIbHOH paOoTel. IloBelmeHHe 3¢ GEKTUBHOCTH
NPAKTUYECKUX 3aHATUH JIOCTUTA€TCAd MOCPEACTBOM CO3/IaHUS TBOPYECKOM
00CTaHOBKH, pacrojlararonieil CTyJeHTOB K BBICKa3bIBAHUIO COOCTBEHHBIX
B3TJISIIOB U CYXACHUN MO 0OCYXTaeMbIM BOMPOCAM, KEIAHWIO y CTYJICHTOB
nopaboTaTh y JOCKHU MPHU PEIICHUU 3a/1a4.

ITocme kaxaoro JIEKIMOHHOTO M MOPAaKTUYECKOTO 3aHATUS  CHENaTh
COOTBETCTBYIOIIYI0 3allMCh B JKypHAJIaX yd4eTa IOCEIIaeMOCTH 3aHSATHI
CTYJICHTaMH, BBISICHUTh Yy CTApOCT YYEOHBIX TPYII TPHYUHBI OTCYTCTBUS
CTYAEHTOB Ha 3aHATUsIX. [IpoBOAWTH TpynmoBblE W  WHAWBUIYAJbHBIC
KOHCYJIbTAllUM CTYJEHTOB IO BOMPOCAaM, BO3HUKAIOUIUM Y CTYJCHTOB B XOJE UX
MOATOTOBKHU K TEKYIIEH U MPOMEKYTOUHOM aTTeCTallUU M0 YYeOHOW AUCIUILIUHE,
PEKOMEH0BaTh B MOMOIIb y4eOHbIC U APYrUe MaTepHalIbl, a TAKXKE CIPABOUYHYIO
JIATEPATYPY.

N3yyeHne nUCUUILUIMHBI 3aBEPIIACTCS 3a4€TOM MJIM SK3AMEHOM.

IIpenonaBarenb, NPUHUMAKOIIUN 3a4€T, JIMYHO HECET OTBETCTBEHHOCTh 3a
MIPaBUJILHOCTh BBICTABJICHUS OLICHKHU.

6.2 Meroaguueckue yKa3aHMs /I OOy4YaIOIUMXCH 10 OCBOCHHUIO
AUCHUIIIMHBI
CamocrosiTenbHass paboTa ABISE€TCS OJHUM M3 BHJAOB  IOJYyYEHHUS
oOpa3oBaHMsl 00yYarOIIMMKCS U HAIpaBJieHa Ha:
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* M3y4YCHHUE TEOPETUUYECKOTO MaTepuaia, MOJArOTOBKY K JIEKIIMOHHBIM
U CEMUHAPCKUM (ITPAKTUYECKUM) 3aHITUSIM

* BBINOJHEHUE KOHTPOJIbHBIX 3a/laHUI
* TOJrOTOBKA K TECTUPOBAHUIO
* HaNMCaHME U 3aluTa pedepara 1o MpeagoKeHHON TeMe.

CamocrosiTenbHas paboTa MAaruCTpaHTOB NPEACTABIsAET COOON BakHeilliee
3B€HO ydeOHOro mporecca, ©0e3 MpaBWIbHOM  OpraHu3alMd  KOTOPOIO
0Oy4YaronIuiicss He MOKET OBITh BHICOKOKBATU(PUIIUPOBAHHBIM BBIITYCKHUKOM.

MaructpaHT AOTKEH NOMHUTh, YTO MPOBOJUTH CAMOCTOSATENIbHBIC 3aHSITHUS
cieayer peryisipHo. OueHb BaXXHO MPUIOKUTh MAKCUMYM YCHJIUH, BOJIU, YTOOBI
3aCTaBUTH ceOst paboTaTh C MOJHON HATPY3KOM C MEPBOTO JHS.

He cnenyer oTkianeiBath paboTy TakKe M3-3a HEpabOUero HACTPOCHUS WIIH
OTCYTCTBUSI BIIOXHOBeHHUs. HacTpoeHune Hyx)HO co3gaBath camomy. [loHnmanue
HEOOXOJMMOCTH BBITIOJIHEHHSI pa0OThl, 3HAHUE II€TTH, OCMBICIICHUE TEPCIIEKTUBBI
0JIarONpUsITHO BIUSAIOT HA HACTPOCHUE.

Kaxnpiii MarucTpaHT AOJDKEH caM IUIAHUPOBATH CBOK CAMOCTOSATENIBHYIO
paboTy, MCXOJs M3 CBOUX BO3MOXKHOCTEM M MPUOPUTETOB. DTO CTUMYIUPYET
BBITIOJIHEHUE palOoThl, CO3/MaeT 0OoJjiee CHOKOWHYI0 OOCTaHOBKY, YTO B HTOTeE
MOJIOKUTENIBHO CKa3bIBAETCSl HA YCBOCHUH MaTepHaa.

BaxxHo momHEe ydecTh OOCTOSTENhCTBA CBOCW pabOTHI, YSACHUTH, UYTO
SBJISIETCS TJIaBHBIM Ha JAHHOM JTame, KakKyl TM[OCIeI0BaTeIbHOCTh PadOThI
BBIOPATh, YTOOBI BHITIOJIHUTE €€ Jy4llle U ¢ HAUMEHBIIINMU 3aTpaTaMu BPEMEHHU U
SHEPIUHU.

JIist noA0TBOpHOM pabOThl HEMAJIOBAXKHOE 3HAYEHHE UMEET OOCTaHOBKA,
opraHuzaius pabodero mecrta. HyxHO 100UThCS, 4TOOBI MECTO pPabOThI MO
BO3MOKHOCTH OBUIO TIOCTOSIHHBIM. PaboTa Ha MpUBBIYHOM MECTE JIeJacT ee Ooiee
m1010TBOPHOM. [IpoayKTUBHOCTH PabOTHI 3aBUCUT OT MPABHIHLHOTO YEpPEIOBAHUS
Tpyaa u oTasixa. [losToMy Kaxkable Yac WM JIBa ClIEIyeT Aeiarh nepepbiB Ha 10-
15 MunyT. BhIXOAHBIE IHHM Jy4lll€ MOCBSATUTH AKTUBHOMY OTABIXY, 3aHATHSAM
CIIOPTOM, MPOTYJIKAMU Ha CBEXKEM BO3JyXe W T.a. [lake mepexiatoueHue ¢ OJTHOrOo
BUJIa YMCTBEHHOU pabOTHI HA APYTOM MOXKET CIIYKUTh aKTUBHBIM OTIBIXOM.

MarucTpaHT J0JKE€H TOMHUTH, UTO B IIpoliecce 00yUeHUsI BAXKHEUIITYIO POJTh
UTpaeT caMoCTOsITeNbHAas pabora ¢ kHuroW. Hayumthcsi paboTaTh ¢ KHUTOM —
BaXKHEHIIas 3a7aua MaructpaHTa. be3 aToro HaBbika OyJeT Ype3BbIUAMHO TPYIHO
M3y4aTh TPOTPaMMHBIA MaTepuaj, W MHOTO BpeMEHHW OyIeT NOoTpayeHo
HepauuoHanbHO. PaGoTa ¢ KHUTOM CKJIaAbIBaeTCs M3 yMEHHs MOoJ00paTth
HEO0OXOJIUMbIE KHUTH, pa300paThbcsi B HUX, 3aKOHCIIEKTUPOBATh, BHIOPATh TIABHOE,
YCBOUTH U IPUMEHUTH Ha MTPAKTHKE.
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7. MDOHI OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJIS U OLIEHUBAHHUS Pe3yJIbTATOB 00yUYeHUs!

CTyneHTHI, oOyyJarommuecs 110 IUCIUIIIINHE «MonenupoBaHue

TEXHOJIOTUYECKUX TMPOLECCOB» B OCHOBHOM M CHEHUAIBHOM OTACJICHUAX U
OCBOUMBIINE Yy4e€OHYIO MPOrpPaMMy, BBIIOJHSIOT TPEeOOBaHHUA MO AMCLUUIUIMHE C
COOTBETCTBYIOIIEH 3aMHUCHIO «yJOBJIETBOPUTEIBHO/XOPOLIO/OTIUYHO B
HK3aMEHALIMOHHOW BEJOMOCTH.

Kpurepuem ycnemHocTd OCBOEHUSI y4eOHOro marepuana SBIseTCA
DKCIIEPTHAsl OIIEHKA IPENOoAaBaTessl, YUMTHIBAIOLIAS PErYJISPHOCTh IOCEUICHMUS
00s13aTebHBIX YUYEOHBIX 3aHATHI, U BBINOJHEHHUE YCTAHOBJIEHHBIX pacueTHBIC
paboThl, CBS3aHHBIE C OLIEHKOW BEPOSATHOCTH 0€30TKa3HON pabOThl TEXHUYECKUX
CUCTEM Ha pa3HbIX OJTamax MPOEKTUPOBaHMUS M OKCIUIyaTalluM, HaIUCAIN

pedepatsl.

Bupa pabotbl dopma OTYETHOCTU U TEKYLLEFO KOHTPOAA
[IpakTnueckue OdopmiieHHbIE OTYETHI (>xypHan) MIPaKTUYECKHUX pabor,
paboThI MPEAYCMOTPEHHBIX pabodeil mporpaMMoN AMCIHUIUIMHBI C OTMETKOM

[IPEnoiaBaTelIs «y/IOBJIETBOPUTEITHHO/XOPOIIO/OTITHYHO, ecim

BBITIOJIHEHBI U 0()OPMIIEHBI BCE PAOOTHI.

Pegepar [TponykT camocTOsATeNbHOW padOThl CTYAEHTa, MPeICTaBIISIONINIA
coboit KpaTKO€ M3JOKCHHUEC B TIHMCBMCHHOM BHJAC TMOJTYYCHHBIX
pe3yJIbTaTOB  TEOPETUYECKOTO aHaJu3a ONPEACICHHOM HAay4YyHOH
(yueOHO- HCCIIeZIOBAaTENLCKOM) TEMBI, TAE aBTOP pPACKPBIBaeT CYyThb
uccaeayeMon npo0aeMbl, MPUBOJIUT PA3IMYHBIC TOUYKU 3PEHUS, a TAaKXKe
COOCTBEHHBIE B3TJIs1AbI HA HEC.

7.2 Ilkana u KpUTEPUH OLEHUBAHUS Pe3yJIbTATOB 00y4eHUS

7.2.1 llIkayia oueHUBAHUS MPAKTHYECKUX PadoT

®opma NpOMeKYTOYHOM aTTeCTAlUM: IK3aMeH.

[IpomexyTounas arrectanus oOydarommxcs B (opMe dK3aMeHa IMPOBOIUTCS IO
pe3ysibTaTaM BBIIIOJIHEHHS BCEX BHUAOB YydeOHOW paboThl, NPELyCMOTPEHHBIX
y4eOHBIM IIJIAHOM M0 JAHHOM JUCHMIUIMHE (MOIYJII0), MPU 3TOM YUHUTHIBAIOTCS
pe3ynbTaThl TEKYIIEro KOHTPOJS YCHEBAEMOCTHM B TeueHHe cemecTpa. OleHka
CTENEHU JOCTHURKEHUS OOYyYarOUIMMUCS IUIAHUPYEMBIX PE3yJbTaTOB OOYYEHHUs IO
JUCLUIUIMHE (MOZYJIF0) IPOBOJAWUTCSA IPENOJABATENIEM, BEIYILIUM 3aHATHS 110
JUCLUIUIMHE (MOJYJII0) METOAOM 3KCIEPTHOU oLleHKH. [1o uroram mpomexyTouHON
aTTeCTallMy MO JUCUUIUIMHE (MOYJII0) BHICTABISETCS OILICHKA

«OTIIMYHO», «XOPOULIO», «YIOBJIETBOPUTEIBHO» WIH «HEYIOBIECTBOPUTENBbHO». K
MIPOMEKYTOUHON aTTECTALMK JIONYCKAIOTCS TOJIBKO CTYJIEHTHI, BBIIIOJIHUBLIUE BCE
BU/JIbI YUEOHOU pabOThI, MPEAyCMOTPEHHBIE paboyell POrpaMMoii 1Mo AUCLUILIUHE
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«MopenupoBaHue TEXHOJIOTHUECKUX MPOIECCOB» (BBIMOIHUIN BCE pACUYETHHIC
paboThI, CBSI3aHHBIC C OIICHKOW BEPOATHOCTH OE30TKa3HOW pabOThl TEXHUYECKHX
CUCTEM Ha Pa3HBIX dTanax MPOEKTHUPOBAHUS W DKCIUTyaTallud, Hamucaiu pedeparsl,
MPOIIIA TECTUPOBAHME. )

LUkana oueHmnBaHuA OnucaHue

BoimonHensl Bce BHIbI y4eOHOW paboOThl, NpeayCMOTpEHHbIE
paboueil mporpamMmoil. CTyIeHT AEMOHCTPUPYET COOTBETCTBHUE
3HaHUI, yMEHMH, HABBIKOB IPHUBEIEHHBIMH B  TaOIMIAX
rokasatesiei, onepupyer NpuoOpPETEHHBIMH 3HAHUSAMHU, YMEHUSAMU,
HaBbIKaMU, IPUMEHSIET UX B CUTYyalLlUsX MOBBILIEHHON CIIOKHOCTH.
[Ipu >TOM MOrYyT OBITH JOMYILICHBl HE3HAYUTEIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYJHEHUS NPU aHAJIUTHYECKUX OIepalusx,

OTIINYHO o o
MepeHoce 3HaHWK U YMEHUHN Ha HOBBIC, HECTAHJAPTHBIC CUTYAIUH.

BrinonHeHs! Bce 00s13aTe/IbHbIE YCJI0BHUS MTOJITOTOBKU CTYIEHTA
K MPOMEXYTOYHOM aTTeCTalluy, IPeIyCMOTPEHHbBIE TPOrPaMMOil
qucuuIIuHbl. CTyJEHT JEMOHCTPUPYET COOTBETCTBHUE 3HAHMM,
YMEHHI, HaBBIKOB NPUBEIECHHBIMH B TaONWIaX TMOKa3aTeleH,
OTepupyeT MPUOOPETEHHBIMH 3HAHUSMU, YMEHUSIMU, HAaBBIKAMHU.
I[Ipu sToM MOryT OBITH JOMYIIEHBI OIIMOKH, HETOYHOCTH,
3aTpyAHEHUS MPU aHATUTHUYECKUX ONEpaLMIX, IEPEHOCE 3HAHUN
¥ YMEHUI Ha HOBBIE, HECTAHJAPTHBIC CUTYyaIlUHU, UCIIPABJICHHbBIC
MIPU TOBTOPHOM OTBETE.

Xoporro
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VY 10BII€TBOPUTEIIHHO

BeinonHeHs! Bce 00s13aTe/IbHbIE YCJI0BUS IOATOTOBKA
CTyJEHTa K MIPOMEXYTOYHOMN aTTecTaluu,
IIPElyCMOTPEHHBIE TMPOTPaMMON  JUCLUIUINHEI.

CTyaeHT IeMOHCTPHUPYET HEMOJHOE COOTBETCTBUE 3HAHUU,
YMEHH, HaBBIKOB IIPUBEICHHBIMH B Ta0JIMIIAaX [OKa3aTeseil,
JOIYCKAIOTCS ~ 3HAYUTENIbHbIE  OIIMOKH,  TMPOSIBISIETCA
OTCYTCTBHE  3HAaHUM, YMEHUH, HaABBIKOB 1O POy
MoKa3areiei,  CTyACHT  HCHBITHIBAET  3HAUYMUTEJIbHBIC
3aTpyJHEHUS MPU ONEPUPOBAHUU 3HAHUSMU U YMEHHUSIMU
MIPU UX [IEPEHOCE Ha HOBBIEC CUTYAIUH.

HeynosnerBopurenbHo

He BBINIOJIHEHB!  00fI3aTeJIbHbIE yCJI0BHA

MIOATOTOBKH CTyZICHTAa K IPOMEXKYTOYHOW aTTeCTaluH,

[peayCMOTPEHHBIE porpaMMon qucuuiuinael, W ctynent

NIEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHNN, YMEHUH,

HaBBIKOB IPUBEJCHHBIMM B TaOJUIax MOKa3aTele, 1O0MyCKaTCs
3HA4YUTEIIbHbIE OLLIMOKY, MPOSIBIISIETCA

OTCYTCTBHME 3HAHUI, YMEHUH, HABBIKOB 110 psly IIOKa3aTeseH,

CTYIEHT HCIIBITBIBACT 3HAYUTEIIBbHBIC 3aTpyAHEHUSA

[IpY ONIEPUPOBAHUU 3HAHUAMU U YMEHUSAMU IIPU UX [IEPEHOCE HA

HOBBIE CUTYAaLIUH.

7.3 OueHo4HbIe CPEACTBA

7.3.1. Texyuuii KOHTPOJIb

7.3.1.1 Tembl npakTU4ecKUX PadoT Mo aucuumInHe «MoaeJupoBaHue TEXHOJIOTMYECKUX MPOIECCOB)

Temaruka npakTudeckux paboT U3JI0KEHA B MMyHKTE 3.4.

7.3.2. [Ipome:kyTOUHAS aTTeCTALMS

7.3.3. Bonipocsl K 3a4eTy no gucuuiuinie «MoaeanpoBaHue TEXHOJIOTHYECKHX IMPOLECCOB»

1. KJIaCCI/I(I)I/IKaHI/IH OCHOBHBIX TIIpOHCCCOB MW allllapaToOB XUMHYECKOMN
TexHoJiorud. OCHOBHBIC IMPpUHOUIIBI COCTABJICHHUA MATCMATHYCCKHX OHI/IcaHI/Iﬁ,

dHaJIn3a U pacycTa TUITIOBBIX ITPOLCCCOB U aIlllapaToOB.

2. Jlubdepenimanbuble  ypaBHEHUS,
TEMIIEpaTyp W KOHUEHTpaluil. AHAJIOTHS MEXJy HUMHU. METOAbl aHaau3a 3TUX
yYpaBHEHUU. Y CIIOBUS aHATUTUYECKOTO pereHus Au(pepeHInanbHbIX YpaBHEHHHA

(YycJ1oBUS OJTHO3HAYHOCTH).

OIIMCBIBAIOIINC IIOJIA CKOpOCTeﬁ,
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3. OcHOBHBIE TEOPETHUYECKUE u AKCIIEPUMEHTAIIbHBIC METO/bI
UCCJIECOBAHUM TUIOBBIX XUMUKO-TEXHOJOTHUYECKUX ITPOIIECCOB U aIllapaToB.

4 MopgenupoBaHue XUMHKO-TEXHOJOTHYECKUX IMpoueccoB. dusnueckoe
MOJIeJIMpOBaHUE. Y CIOBUS MOA00OUS, KOHCTAHTBl U MHBAPUAHTHI 10100Ms1. OCHOBBI
Teopur OOOOILIEHHBIX MEPEMEHHBIX (TEOpUuHu TMOA00UsA) M €€ NPaKTUYECKOe
IIPUMEHEHUE

5. OCHOBBI TEOPUH aHATIN3A PA3MEPHOCTEN
6. Marematuueckoe MmonenupoBanve. OCHOBHBIE ATambl pabOT 1O
CO3/IaHUI0 MaTEMaTHUYECKUX MOJIEIIEH.

7. CpaBHUTENbHAS XapaKTEPUCTHKAa (PU3MUECKOTO W MaTeMaTH4YEeCKOTO
MOJICIUPOBAHUsl TPU PEUICHUH XHUMHUKO-TEXHOJIOTHYECKUX 3ajad: aHajau3 M
BBISIBJICHUE MEXaHU3MOB ITPOTEKAHUS IPOLIecC.

8. M'mapoauHamuueckass CTpyKTypa TIOTOKOB B ammaparax. OO6miee
MPEJCTAaBICHUE O CTPYKTYype IMOTOKOB M €& BIUAHHE HA XapaKTePUCTUKU
MPOTEKAIIUX XUMHUKO- TEXHOJIOTMYECKUX MPOIECCOB.

9. T'unpomexannyeckue npoieccbl. OCHOBHbBIE YPaBHEHUS THAPOJIUHAMUKH:
muddepeHanbHble YpaBHEHUS HEPA3PhIBHOCTU MOTOKA W JIBUKEHUS KUIKOCTU
HaBpe-Ctokca u Diinepa, HX MNPAKTUYECKOE MPUMEHEHHWE B BONPOCAX
TUAPOJMHAMUKH.

10. DJEeMEHThl TEOpUHU THAPOJAMHAMHYECKOTO  MOA00US.
I'unponunamuueckoe nonoodue. [lomo6HOE MpeoOpa3zoBaHne YpaBHEHUN JBMKCHUS

*kuakoctu Hasne-
31

Crokca. OCHOBHbIE U MNPOU3BOIAHBIE KPUTEPUH T'HAPOJUHAMHYECKOIO
nogo0ust, MOIUPUIUPOBAHHBIE KPUTEPHUH TOI00US.

11. OCHOBHbIE THNBl KPUTEPUAIBHBIX YPABHEHUN JUIsl pPEIICHUS
OCHOBHBIX  3aa4y  ruapoauHaMuku. [lpubnmxéHHoe MoaenupoBaHUE B
TUAPOAMHAMUKE.

12 TeruioBble NpOLECCH B XUMUYECKOM TEXHOJIOTUH, UX POJIb U 3HAYECHUE B
NPOBEJICHUN XWMHUKO-TEXHOJIOTHYECKUX TmporeccoB. Kiaccupukanus cmocoOoB
nepeHoca TernoTel. CTalMOHApHBIA W HECTalMOHApHBIM mpouecchl. [lepenaua
TEIUIOTHI TEIUIONPOBOIHOCTHIO. TeMIiepaTypHoOe 10JIe, €r0 OCHOBHBIE ITAPAMETPhI U
XapaKTepUCTUKHU. YpaBHEHHE TemonpoBogHoctd Pypre u auddepeHunaibHoe
ypaBHEHUE TEIUIONPOBOJHOCTH. Pemienuss nudgepeHInanibHOro ypaBHEHUs
TEILUIONIPOBOJAHOCTY I IUIOCKOM M LWIMHAPUYECKUX CTEHOK B YCIOBMAX
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CTAllMOHAPHOCTHU TMpolecca 0e3 BHYTPEHHUX HCTOUYHHMKOB TEIUIOTHI. YpaBHEHHUE
TEIUIONPOBOJHOCTH TP HAIMYUU BHYTPEHHUX UCTOYHUKOB TEILIA.

13KoHBekTuBHbBIATEIIONEPEHOC. TemIo00MeH B YCIOBUSAX €CTECTBEHHOU U
BBIHY>KJICHHOM KOHBEKIMU. Y paBHeHUE TeriooTaaun. KoadduimeHnt rermmooraun
u JBwkymas cuna. IlpencraBieHuss O MeEXaHM3MeE Ipolecca KOHBEKTHBHOTO
TEIJI000MEHa B YCIOBHUSAX JIAMMUHAPHOTO M TYpOYJEHTHOrO MOTOKOB. TemnoBoit
MOrPaHUYHBIN CJIOW. TemreparypHoe noJie B yCIOBUSIX KOHBEKIIUU.

14 uddepennmaabHoe ypaBHEHHE KOHBEKTHBHOTO TeruiooOMeHa Dypbe-
Kupxroga. TemnmoBoe mnomodOue M OCHOBHBIE KPHUTEPUU TEIJIOBOTO MOA00MS.
OOmwmii BUJ  KpUTEpUATBHBIX YpaBHEHHUW JJisi pacyeTa KOHBEKTHBHOIO
TEII000MEeHa.

TemnmooTaaua B yCIOBHSIX €CTECTBEHHON U BBIHY)K/IEHHOW KOHBEKIIMH 0€3 N3MEHEHUS
arperaTHoro COCTOSHUA TeIuloHocuTese. OCHOBHAS 11eb U MPUHIUIIBI pacueTa
KMHETHKH Tpoliecca.

15. Tennmoormaya  mpu  HW3MEHEHMM  arperaTHOrO  COCTOSIHUSA
TEIUIOHOCUTENEH (KOHJEHcalusl MapoB U KHUIEHHE KuAkocTei). OCHOBBI pacuera
KMHETHKHM Iporecca. Teruionepenadya. OCHOBHOE ypaBHEHHE TEILIONEPENayu IMPU
MOCTOSIHHBIX M MEPEMEHHBIX TeMIlepaTypax TerioHocurened. [IpuHuunsl pacuera
K03 uUIMEHTOB Teruionepenayn. JBrxKyias cuia NpoleccoB TEIIONepeIauu.

16. MacooOMenHbIe Tiporiecchl. OCHOBHOE ypaBHEHHE MacCOIepeaayu.
JIBMKy1ias cuia MacCOOOMEHHBIX MPOIIECCOB. 3aKOH MOJIEKYJISIPHOM
mubdy3un (nepseiii 3akoH ®uka). uddepeHuuanbHoe ypaBHEHUE MOJEKYISIPHOU
muddy3un (BTopoii 3akoH ®uka). 3akoH MmacooTaauu (3akoH lllykapesa).

17. HuddepennmanbHoe ypaBHEHHE MaccoOTAauyud (KOHBEKTHBHOMU
muddy3un).
18. [IpumeHnenne Teopun TMOAOOWS K OIKMCAHUIO MacCOOOMEHHBIX

npoiieccoB. Kpurepuu nogobus. Beipaxenue koddduimenta Mmacconepenaun yepes
KO3 PUITUEHTHI MaCCOOTAUH.

19. MoauduiupoBanHble ypaBHEHUs Macconepenayr. KpurepuaibHoe
ypaBHEHHE Maccorepeaayu
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Tembl pedepaToB no gucuuniarHe «MoaeJaupoBaHue TEXHOJOTHYECKUX MPOLECCOB)
1. Kunaccupukanuss OCHOBHBIX IIPOLIECCOB U aIIApaTOB XHWMHYECKOU
TexHONOrnu. OCHOBHbIE NPHUHIUIIBI COCTABJICHUS MaTEMaTUYECKUX OIMCaHMI,
aHaJIM3a U pacyeTa TUMOBBIX MIPOLECCOB U aIlapaToB.

2. JuddepeHnmanbHbie ypaBHEHHS, ONUCHIBAIONIUNE TIOJSA CKOPOCTEH,
TEMITepaTyp W KOHIEHTpAIMil. AHAJIOTHS MEXIy HUMH. MeETOIbl aHaau3a ITUX
ypaBHEHUH. Y CIIOBUS aHAIUTUICCKOTO perieHus nuddepeHmanibHbIX YpaBHCHUN
(ycioBust OIHO3HAYHOCTH).

3. OCHOBHBIE TEOPETHUYECKHUE u AKCIIEPUMEHTAIIbHBIC METOEI
UCCJIEOBAHUM TUIOBBIX XUMUKO-TEXHOJOTHUECKHX ITPOIIECCOB U aIlllapaToB.

4 MopenmupoBaHue XHMHMKO-TEXHOJIOTMYECKUX IMpouneccoB. Pusndeckoe
MOJICTTUPOBAHUE. Y CIIOBUS MMOA00MS, KOHCTAHTHI U MHBAPUAHTHI 1OA00Ms. OCHOBBI
TEOpUU OOOOIIECHHBIX TEPEMEHHBIX (TEOpUU TMOJ00Ms) M €€ MPaKTHIECKOe
NpUMEHEHNE

5.  OCHOBBI TEOpPUH aHAIIN3A PA3MEPHOCTEN

6. Marematudyeckoe wmojaenupoBaHue. OCHOBHBIE JTambl padoOT 1O
CO3JaHUI0 MAaTEMaTUYECKUX MOJIETIEH.

7. CpaBHUTENbHAs XapaKTEPUCTUKA (PU3MUECKOT0O M MaTEMaTUYECKOIO
MOJCIMPOBAHUS NIPU PELUICHUH XHMHUKO-TEXHOJOTMYECKUX 3aJay: aHaliu3 u
BBISIBJICHUE MEXAHN3MOB IIPOTEKAHUS IIPOLIECC.

8. TI'mpponmHammuueckass CTpykTypa TOTOKOB B anmaparax. OOmee
NpPE/CTaBIEHUEe O CTPYKType IMOTOKOB M €€ BIMAHME Ha XapaKTEPUCTUKHU
MIPOTEKAIOIUX XUMUKO- TEXHOJIOTHYECKHUX ITPOLIECCOB.

9. T'mppomexanmyeckue IIPOLECCHI. OcHoBHbIE YPaBHEHUS
rUApoMHaMUKU: AudepeHImanbable YpaBHEHUS HEPa3phIBHOCTH TMOTOKA U
JBUKECHUS KUIKOCTU

10. HaBpe-CTokca u Diliiepa, uX MNPAKTUYECKOE MPUMEHEHUE B BOIPOCAX
TUAPOAMHAMUKHU.

10. DnemenTel TEOpPUU TMJIPOJMHAMHYECKOTO  [1000MUs.
I'mpponunamuueckoe nojgodue. I[lonodHoe npeodpazoBaHue ypaBHEHUHN ABUKEHUS
xuakoctn  Hape-  Crtokca.  OcCHOBHBIE W IIPOM3BOJHBIE  KPUTEPHUH
T'MJIPOMHAMHUYECKOT0 10,1001, MOIM(ULUPOBAHHBIE KPUTEPUH ITOA00USL.
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11. OcHOBHBIE THIBI KPUTEPUAIBHBIX YPABHEHHUW ISl PELICHUS OCHOBHBIX
3aja4 ruapoarHaMuky. [pubnmkénnoe MoieTupoBaHue B THAPOIMHAMHUKE.

12. TeruoBbie TIPOIIECCH B XUMHUYECKOW TEXHOJIOTHH, UX POJIb M 3HAYCHHE B
MPOBEJICHUN XMMHUKO-TEXHOJOoruueckux rmporeccoB. Krnaccudukamus cmocoO6oB
nepeHoca TerioTel. CTanMoHApHBIM W HeCcTallMOHAapHBIN mporecchl. [lepenaua
TEIJIOTHI TEIUIONPOBOTHOCTRIO. TeMIiepaTypHOE T0Jie, €r0 OCHOBHBIC MapaMeTPhl U
XapaKTePUCTUKU. YPpaBHEHHUE TeruionpoBogHocTH Dypre u auddepeHmaibrHoe
ypaBHEHHE TeIIONPOBOAHOCTH. Pemenus nuddepeHIMaIbHOTO  yYpaBHCHHS
TEIJIONPOBOJAHOCTH NIl TUIOCKOW W IWIMHAPUYECKUX CTEHOK B YCIOBUSX
CTAI[MOHAPHOCTH TIpoliecca 0e3 BHYTPEHHUX HCTOYHHUKOB TEIUIOTHL. Y PaBHECHHE
TETUTONPOBOAHOCTH MPY HAIMYUH BHYTPCHHUX UCTOYHHKOB TEILJIA.

13. KoHBeKTUBHBIN TeruionepeHoc. Temioo0MeH B yCIOBUSX €CTECTBEHHOU U
BBIHY’KJICHHOM KOHBEKIMU. Y paBHEeHUE Terootaaun. KoagduureHt remnooraaun
U JBWKywmas cuia. [IpencraBieHWss O MEXaHM3ME Mpolecca KOHBEKTUBHOTO
TEIUI00OMEHa B YCJIOBUAX JIAMUHApPHOTO M TypOYJEHTHOrO MOTOKOB. TerioBoit
IIOIPAHUYHBIN CIIOH. TemIiepaTypHOe MoJie B yCIOBUAX KOHBEKIIUH.

14. TuddepennuanbHoe ypaBHEHHE KOHBEKTHBHOTO TeruiooOMeHa Dypbe-
Kupxroda. TemmoBoe mogoOWe W OCHOBHBIC KPUTEPHUH TEIIOBOTO ITO00MS.
OO6muit  BUA KPUTEPUATIbHBIX YpPaBHEHWH JUIsi pacyeTa KOHBEKTHUBHOIO
terioooMena.  TermmooTrmada B YCIOBHUSAX €CTECTBEHHOW W BBIHYXKIACHHOM
KOHBEKIIMM 0€3 M3MEHEHHUS arperaTHOro COCTOSHUS TeruioHocuTesaeid. OCHOBHas
LI€JIb U IPUHLMIBI pACYETAa KUHETUKH MPOIIECCa.

15. Tennoornaya npu M3MEHEHUWH arperaTHOrO COCTOSHUS TEIJIOHOCUTENEH
(KoHJeHcalMsl TAapoB U KUIEHWE KuJkoctei). OCHOBBI pacueTa KHUHETHUKU
npouecca. Temnonepenaya. (OCHOBHOE  ypaBHEHME  TEIUIONEPENAayd  MpH
MOCTOSIHHBIX M NIEPEMEHHBIX TeMIlepaTypax TeroHocutenen. [Ipuauuner pacyera
k03¢ HULIMEHTOB Terionepenayn. J[Brxy1ias cuiia mpoleccoB TEIIonepeauHm.

16. MacooOmennbie Tiporieccbl. OCHOBHOE ypaBHEHHE Maccolepead.
JIBKyIias cuia MacCOOOMEHHBIX IPOIECCOB. 3aKOH MOJEKYJsapHOH auddy3uu
(mepBbiii 3akoH Puka). [[uddepennmanbaoe ypaBHEHHE MOJICKYIApHON quddy3nm
(BTOpoii 3akoH Puka). 3akoH MacooTaauu (3akoH Lllykapesa).



