MHUHUCTEPCTBO OBPA30BAHIMA 1 HAYKHU

JIOHELIKOM HAPOJHOM PECITYBJIMKU
T'OCYIAPCTBEHHOE OBPA3OBATEJIBHOE VUPEXEHUE
BBICIHIEI'O [TPO®ECCHUOHAJIBHOI'O OBPASOBAHUS
«TOHELIKMI HAITUOHAJIBHBI TEXHUYECKWUIN YHUBEPCUTET»

YTBEPXAIO:
IlepBbIii POPEKTOP

« »

(moxmnuce)

A. A. Kapako3os

2023 r.

PABOYAS ITPOI'PAMMA TUCIUAITINHBI
b1.0.14 MoaenupoBanue XUMHKO-TEXHOJIOTHYECKUX MPOLECCOB

HaHpaBHGHI/Ie IIOATrOTOBKH.

18.03.01 Xumuyeckast TEXHOJIOTHUS

(KO M HaMEHOBAHKE HAIPABJICHUS OATOTOBKH / CIICLIUAILHOCTH)

HanpasnenHnocts (mpoduib):  XuMHUECKass TEXHOIOTHS XUMHUKO-(PapMaIieBTHYECKUX
IIPENapaToOB U KOCMETUYECKUX CPEJICTB

(HamMeHOBaHHe MPOGHIIST / MAaTUCTEPCKOI IPOrpaMMBI /CIIeIUATN3ALIN )

[Iporpamma: OakajaBpuaT
(6axamaBpuaT, MarncTpaTypa, CeHATHTET)
dopma o0ydeHUs: OYHasi, 3a04Has
(04Has, 3a09Has, OIHO-3309HAs)
dopma 00ydICHUS: O4Has 3a04Has
Cemectp(bl) 7 1
OO6mr1ast Tpy10EMKOCTH B 3.€./9acax 40/ 144 40/ 144
KonrtakTHas padoTa (4ac.) 55 12
Jlexiuu (dac.) 17 2
[TpakTuueckue (ceMruHapCKue) 3aHsATUs (dac.) - -
JlabopaTopHbie paboThI (Jac.) 34 4
CamocrosiTenpHast paboTa (4ac.), B TOM YHCIIe 53 96
KypcoBoii npoekt/padora (cemectp) — -
KonTtpons (3x3ameHn/3a4éT) (4ac.): Ox3ameHn 36 | Dk3ameH 36

Jlonenxk, 2023 r.
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Pabouas nporpamMma nucuurinHbel «MoJeIupoBaHue XUMUKO-TEXHOJOTUYECKUX
MPOLIECCOB» COCTaBJ€HAa B COOTBETCTBUU C YYEOHBIMM IJIAaHAMH 110 HAMPABIICHUIO
noaroroBku  18.03.01 Xwummueckas texHojorusi (HanpasimenHocts (mpoduin) —
XuMHUecKasi TEXHOJIOTHUS IPUPOIHBIX SHEPTOHOCUTENIEH U YIIIEPOIHBIX MAaTEPUAIIOB)
1151 2023 roga mpuéMa 1o O4HOM 1 3a04HOM popMam 00yUdeHUs.

CocraBuTens: o
Houent kad. XTT, k.x.H., 1011. ﬁ g Omosckuii B.B..
(moamce)

PabGouass mporpamma paccMOTpeHa M NPHHATA Ha 3aceJaHUM Kadeapsl
«XUMHUYECKasi TEXHOJIOT U TOTUIMBAY.
IIpoToxon ot «17» mapra 2023 roga Ne 8

7 g_/{_/.*?a(t /

(ToammCh)

Henosen N.I'.
(®.1.0.)

3aBenyrommii kageapoit

PabGouas mporpamma ogoOpena y4eOHO-MeToauveckoil komuccueil 'OYB-
1O «IOHHTY» nmo nanpasnennto noarotoBku 18.03.01 «Xumuueckass TEXHOIJIO-
TUSD).

[Iporokon ot «24» mapra 2023 roma Ne 3

™ %
[Ipencenarens // /%4/" [Tanosanos B.B.
(moamuce) (®.1.0.)

PaGouast nporpamma npoaJiena aig 20 roja npuéMa Ha 3aceqaHuu kade-
pHI

[IpoTokon oT « » 20 roma Ne

3aBenyrouuid kadenpoit

(TIoamHCh) (®.1.0.)
Pabouas nporpamma npoaJiena aiig 20 roja npuéma Ha 3aceaHuu kaden-
pBl «XUMHUYECKass TEXHOJIOTHS TOTUTHBAY.

[IpoTokon oT « » 20 roma Ne

3aBenytrouuii kadenpoit

(TIoamHCh) (®.11.0.)

Pabouas nporpamma npoaJiena aiig 20 roja npuéMa Ha 3aceaHuu kaden-
pbl «XUMHUYECKass TEXHOJIOTHS TOIUTHBAY.

[IpoTokon oT « »

20 rona Ne

3aBenyrouii kadenpoit

(moxnuck)

Pabouas nporpamma npoaJiena ass 20

pBl «XHUMUYECKast TEXHOJIOTHsSI TOIUIUBAY.
IIporokoi oT « »

(®.1.0.)

roja npuéma Ha 3aceaHuu Kaden-

20 roaa Ne

3aBenytrouuii kadenpoit

(moamuce)

(®.11.0.)



1 OBBEKT, HEJIb U 3AJIAYH OCBOEHUA INCIUITJINHBI

JlucuuniarHa paccMaTpUBAET BOIPOCHI U3YYEHHUS METOJOB MOJCIMPOBAHUS
XUMHKO-TEXHOJOTUUECKUMHU TPOIIecCCaMH ¢ MO3UIMK KMOSPHETHYECKOIo Moaxoaa K
HCCJICIOBAHUIO CJIOKHBIX CUCTEM. M3yUuaroTcsi MOJIEIM OCHOBHBIX THUIIOB THIPOJUHA-
MHYECKUX CTPYKTYpP MOTOKOB B XMMUUYECKUX amliaparax, MOJACIN UCTOYHUKOB MaCChl
W Teruia B moTokax. PaccmarpuBaroTcs MeToanl (hopMaau3aluy Npoueayp MOJEIr-
pPOBaHMS TPOIECCOB B XMUMHUYECKOM TexHoyoruu. [IproOpeTraroTcss MpakTHYECKHe
HABBIKM MOJICJIMPOBAHUS CIIOKHBIX (U3UKO-XUMHUYECKUX CHCTEM M XHMHKO-
TEXHOJIOTUYECKUX MTPOLECCOB.

[{enpr0 MUCIMIUIMHEI SBIISAETCS: (POPMHUPOBAHUE MATEMATHYECKOTO TTOIX0/1a K
OMMCAHUIO BaXXHEUIIIHUX MPOIECCOB, CTAIIMOHAPHBIX COCTOSIHUN CHUCTEM B XUMHUU U
XAMHUYECKOM TEXHOJIOTHHM HAa OCHOBE COCTABJICHHUS MaTEMaTHYSCKUX MOMACIICH; OCBO-
CHHE OCHOBHBIX BBEIYHCIMTEIIHBHBIX METOAOB IS CO3JaHUSI MAaTEMAaTHUCCKUX MOJICIICH
1 PCIICHHS KOHKPETHBIX 3a7a4 XUMHUH U XUMUYECKONW TEXHOJIOTHH; YMEeHHUEe npodec-
CHOHAJIBHO BBHIOpPaTh MAaTEMaTHYECKHE METOJbI ISl PEIICHHUs 3aJayd MaTeMaThuye-
CKOT'O MOJICJTMPOBAHUS, YMEHUE COCTABUTh AJITOPUTM PEIICHUS U pealnu30BaTh €ro B
BHJIC TIPOTPAMMBbI; HUCIOJIb30BaTh pa3pabOTaHHYIO MOJIEIb U YMETh ONTUMH3UPOBATH
€€ WM MOJICPHU3UPOBATh MPUMEHUTEIBHO K CBOEH 3aj1aue, BBIMOJHUTH aHAIMU3, T10-
JYYEHHBIX PE3YJIbTATOB MOJICIIMPOBAHUS.

B pe3ynbraTe 0CBOEHUS TUCHUILUIMHBI CTYJEHT JOJKEH

3HATh:

- - OCHOBHBIC METOJIbl COCTABJICHUSI MATEMAaTUUYE€CKOTO OMUCAHUs MPU T0-
CTPOCHUHU MAaTEeMaTUYECKUX MOJENCH OOBEKTOB M IMPOIECCOB XUMHH, (PU3NUECKOU
XAMUH U XUMHYECKON TEXHOJIOTUH;

= - YKCJICHHBIE METOJbl PELICHUS] CUCTEM JIMHEHHBIX aire0pandeckux U
OOBIKHOBEHHBIX AU EepeHIINaTbHbIX YPAaBHEHUN, METOJbl YHCJICHHOTO pEIICHUs
YpPaBHEHUM B YaCTHBIX MPOU3BOJIHBIX PA3JIUUYHBIX TUIOB, BCTPEUAIOIIUXCSA MPHU pea-
JIM3alUM 33]1a4 MOJICIMPOBAHUS B XUMHUHU U XUMUYECKON TEXHOJIOTUH;

YMETh:

- - HCIOJIb30BaTh METOJbI MOCTPOCHMUS MaTEMAaTHYECKUX MOJeNIel mpu
pEILeHUH MTPOM3BOJICTBEHHBIX 3a/a4;

- - TpoPECCUOHATILHO MO00paTh HAMOO0JIee TTOAXOASIIIUN U3 UMEIOIUXCS
YUCJIEHHBIX METOOB JJIsI PEIICHUS] KOHKPETHON MPUKIIAHON 3aa4ll XUMUH, HU3U-
YEeCKOM XMMMHU M1 XUMHYECKON TEXHOJIOTHUH;

- - COCTaBUTbH MPOTrpaMMy pean3alui pa3paboTaHHOW MaTeMaTU4YECKOM
MOJEIIH;

- - pa30uUpaThCsl B COOTBETCTBYIOIIUX KOMITBIOTEPHBIX MpOrpaMMax Mojie-
JUPOBAHUS JIJI1 KOHKPETHBIX 3a]1a4 XUMUU U XUMUUYECKON TEXHOJIOTHH;

BJIQJICTh:

- - METOJUKOM TTOCTPOCHUS aJITOPUTMOB (hopMaIIM3alliM 3a/1ad MaTeMaTH-
YECKOr0 MOJICIIMPOBAHUS XUMHUKO-TEXHOJOTHUYESCKUX 00BEKTOB;

- - IpUeMaMH M CII0CO0aMHU IOCTPOCHUS M HCCIASAOBAHUS MaTeMaTH4e-
CKHX MOJEJeH TUMTOBBIX XMMHUKO-TEXHOJIOTUUYECKUX MPOIIECCOB;

- - TUMIOBBIMU aNNapaTHbIMU U MPOTPAMMHBIMU CPEJICTBAMU, UCMOJIb3Ye-
MBIMHA TIPH MOJICIMPOBAHMHM JUHAMHUYECKHX OOBEKTOB M IIPOIIECCOB XUMHUUYECKOM



TEXHOJIOTHH.

[TepeunciieHHbIE pe3yabTaThl 00yUCHHS SIBISIOTCS OCHOBOW I (pOPMHUpPOBa-
HUSI CIIEAYIOIINX KOMITETCHITHIA:

- croco0eH MOHUMATh MPHHIMUITBI PAOOTHl COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUH ¥ UCIOIb30BaTh UX JUIS PEIICHUS 3a/1a4 MPOPECCHOHATBLHOMN e TeIbHO-
ctu (OITK-6).

2 MECTO JUCIUIIJIMHBI
B OCHOBHOM OBPA30OBATEJIbLHOM ITIPOIT'PAMME

JlucrumuinHa OTHOCHUTCS K 00s3aTenbHOM yacTu broka 1. «/lucuumimabl (Mo-
JTyJIA )» y4eOHOTO MJIaHa.

basupyetcst Ha 3HAHUSAX U YMEHHSIX, KOTOPBIE CTYACHT MPHOOpPEN MpU OCBOE-
HUW TIPEAIISCTBYIOMNX JUCHHUIUIMH. «Bpicmas marematukay, «HbopmaTHKay,
«BBeneHue B crieMalbHOCTBY, «IIponecchl U anmapaTbl XUMUYECKONW TEXHOJIOTUN,
«MHpOopMalIMOHHBIE TEXHOJIOTMM HAa XWMHUYECKHUX MPOU3BOJICTBAXY», «XUMUYECKUE
pEaKTOpPbI».

3HaHUS U YMEHUS, MPUOOPETEHHBIE NMPU OCBOCHUU JAHHOW JAUCIUIUIUHBI, pea-
JU3YIOTCA CTYJACHTOM TPHU BBIMOJIHEHUH HAYYHO-MCCIIEOBATEIbCKON paboThl, Mpo-
XOXKJICHUU TTPOU3BOJICTBEHHBIX MPAKTUK, NMPU BHITIOJTHEHUH BBIMTYCKHOM KBalu(puKa-
LUOHHOW padOTHI.

3 CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHBI
3.1 PacnpenesieHue y4eOHbIX 4acOB M0 TeMaM JUCUUILIMHBI M1 BHAAM 3a-
HATHH

KonnuecTBo yacos
(ounHas / 3a04Has popma)

HaumeHnoBanue TeMbl
B ToMm umnciie

COJIEPKATEIILHBIX MOIYJIEH
(conep AyrIeH) Bcero IIpaxkr.

Jlexiuu | JIaGop. (Cenur). CP
Tema 1. Bsenenue. OcCHOBHBIC
MOHATHSL U omnpeaeneHus. Mero-
IIbI cocTaBiieHus Maremarnyecko-| 10/ 11 2/1 0/0 0/0 8/10
ro OIKMCAaHHUs, HACAILHBIC MOJIE-
JIH.

Tema 2. MonenupoBaHHE€ XUMH-

. 29/31 6/1 8/2 0/0 15/ 28
YECKUX PEaKIUi U PEaKTOPOB.

Tema 3. MogenupoBaHue TeIIO-

37132 6/0 16/2 0/0 15/30
OOMEHHBIX MPOIIECCOB.

Tema 4. MonenupoBaHUEe Macco-

28128 3/0 10/0 0/0 15/28
O0OMEHHBIX MPOIECCOB.

KonTtaktHas pabora (qomoaHu-

4/6
TeIbHAas)
Kypcogast paboTa (IpoeKT) 0/0 0/0
Hrtoro o BuaaM 3aHATHN 104/102| 17/2 | 34/4 0/0 53/96
Kontposib 36/ 36

UTOIO: 144/144
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@dopMupoBaHHE KOMIIETEHIIMII B pe3yJIbTaTe 0CBOEHHUS TeM IMCUMILINHBI

KOMHCTCHHI/II/I Tembl JUCLHHUIIIINHBI, HAIICJICHHBIC HA BBIpa6OTKy KOMIICTCHIIU

OIIK-6 Temsr 1, 2, 3, 4.

3.2 Jlekuun

Tema 1. Brenenue. OCHOBHBIC IOHATHUS U ONpeecHUss. MeTO bl COCTaBICHUS
MaTEMaTUUECKOr0 OIMCAHUS, HICaJIbHBIE MOJIEIH.

Conep:xanue TemHl 1:

OO6mue npuHIUIBEI MoaeupoBanus. Kinaccudukarus moaeneit. Meromonorus
MOCTPOCHHUSI MaTEMaTUYECKUX MOJIEJeH XUMHKO-TEXHOJIOTHYECKUX IpoiieccoB. Mo-
JIeNib WICAIbHOTO CMelleHus. Mojenb uaeanbHOro BeiTecHeHus. Juddy3nonusie
TUAPOAMHAMUYCCKAE MOJETH. SlueeuHble THAPOAMHAMHYECCKHUE MOCIH. Y CIIOBUS
OJHO3HAYHOCTH.

Jluteparypa k Teme 1: [1, 2, 3, 4].

Tema 2. MoaenupoBaHHE XUMAYECKAX PEAKIIUI U PEAKTOPOB.

ConepkaHue TeMbI 2:

MaremaTniyeckoe MOJIETMPOBAHUE KUHETUKA XUMUYECKUX peakuuid. Moenu-
pOBaHHE TOMOTEHHBIX XUMHUYECKUX peakTopoB. Kmaccudukamus peakropoB. Mare-
MaTH4Y€eCKas MOJENb PEAKTOpa UACAIBHOTO CMENIeHUsA. MaTeMaTnueckas MOAENb pe-
aKTOpa HJICAIBHOTO BBITECHEHUS. MccraegoBaHue XMMUYECKOrO MpoOIEcca, MPOTeKa-
IOIIETO0 B TOMOT€HHOM PEAKTOpPE MJCaJbHOIO0 CMEUICHUS. MaTeMaTthueckass MOJEIb
KackaJla peakKTOpOB UJICaIbHOTO CMEIICHUS.

Jlutepatypa k Teme 2: [1, 2, 3].

Tema 3. MoaenupoBaHue TEMIO0OMEHHBIX MTPOIIECCOB.

Conepxxanue Temsl 3:

MonenupoBaHHE TETUIOBBIX MPOIIECCOB B XUMUIECKON TeXHOIOTHH. OCHOBHBIC
3aKOHOMEPHOCTH TeIIoo0OMeHa. MaTeMaTHIeCKue MOJICIN TeIJIOOOMEHHBIX armapa-
ToB. [IpuMepsl MOAEIUPOBAHUS TEIUIOOOMEHHBIX MPOIECCOB (TETNIOOOMEHHUKHU TH-
na «tpyba B TpyOe», KOKyXOTpyOUaThle TeTNIOOOMEHHUKH, MTO0TPEBATENH, KOHICH-
CaTOPbI-XOJIOAUIBHUKH ).

Jlutepatypa k Teme 3: [1, 2, 3, 5].

Tewma 4. MoaenupoBaHue MacCOOOMEHHBIX MPOIIECCOB.

Conepxxanue Tembl 4:

MateMaTndeckoe MOJAEIMPOBAaHUE MAacCCOOOMEHHBIX IporeccoB. Mozaenupo-
BaHME Tpoiiecca abcopOiuu. MatemaTuyeckue MOJACIM MacCCOOMEHHBIX MPOLIECCOB
B a0COPOIIMOHHBIX ammaparax (HacaIo4dHbIi abcopOep, TapenbuaThiii abcopoep).

Jlureparypa k Teme 4: [1, 2, 3].

3.3 IlpakTn4yecKue 3aHATUSA
[TpakTrueckue 3aHATHS M0 AUCIUTUTMHE YIEOHBIM IJITAHOM HE MPETyCMOTPEHBI.

3.4 JlaGopaTopHble padoThI



Ne Tema paboThI Obmem, uac. Jluteparypa
n/n OYH. / 320YH.

1 | Pacyer sueeyHOro peakropa 8/2 [6]

2 | Pacuer TermooOMeHHUKA 6/2 [6]

3 | Pacuer nmogorpeBarens 6/0 [6]

4 | Pacuer uzonsnuu 4/0 [6]

5 | Pacuer HacamouHoro abcopbepa 6/0 [6]

6 | Pacuer TapenbuaToro abcopodepa 4/0 [6]

HUTOI'O: 34/4

3.5 CamocTosiTesibHasi padoTa CTyJIeHTa

Ne Bunbl camocTosATebHOM paboThI CTyIEHTa Obmem, uac.
/1 Ou4H. / 3204H.
1 | M3yueHue NEKIIMOHHOTO MaTepuraa 20/ 40
2 | IloaroToBka K MpakTUYECKUM 3aHSATHSIM 0/0
3 | IlogroroBka k 1a00paTOpHBIM paboTam 33/47
4 | BeImosHEHHE KypCOBOTO TIPOCKTA 0/0
S5 | BoimonHeHue KypcoBoit paboThl 0/0
6 | BelmonHeHNE HHAUBUAYATBHOTO 3aaHUS 0/9
UTOIO: 53/96

3.6 KypcosBoii npoekT (padoTa), MHAMBUAYAJIbHOE 3a1aHHE

KypcoBoii mpoeKT 1o AUCHUILTNHE y4eOHBIM IJIaHOM HE TIPETyCMOTPEH.

NunuBuyanbHOe 3aJaHue MO TUCHUIUIMHE MPETyCMOTPEHO JJisi CTYJEHTOB
3a049HOM (POPMBI O0yUEHUH.

TemaTnka MHIMBUAYATHLHOTO 3aJIaHUS M PEKOMEH/IAIMH TI0 €T0 BBITIOJHEHHIO
npuBeneHbl B [8]. O0beM yueOHOW HArpy3Kd MpH BBINOJHCHHH WHIAWBUIYAIBHOTO
3amanus — 9 yacoB. PekoMeHmyeMblii 00beM MOSICHUTEIHLHOW 3alUCKH 110 UHAUBUIY-
aNbHOMY 3aJlaHuI0 — He 0onee 12 ctpanul popmata A4 (210x297 mm).

4. POHJ OHEHOYHbBIX CPEIACTB
4.1. Kputrepuu u mkaJbl JJid UHTETPUPOBAHHOW OLIEHKH YPOBHs cdop-
MHPOBAHHOCTH KOMIIETEHIMH

Cocmasnsaiowas KomnemeHyuu — noJTHOMa 3HAHUL
— HYJIEBOM YPOBEHb: HEBEPHBIE, HE apTyMEHTUPOBAHHBIE, C MHOXKXECTBOM
rpyObIX OLIMOOK OTBETHI Ha BOMPOCHI / OTBETHI HA JBA BOMPOCA U3 TPEX MOJHOCTHIO
OTCYTCTBYIOT. Y POBEHb 3HAaHUM HUYKE MUHUMAJILHBIX TPEOOBaHUM;
- MIOPOTOBBbIM YPOBEHB: JaHbl HEIOCTATOYHO IOJIHBIE, TOUYHBIE U APTyMEH-
TUPOBAHHBIE OTBETHI HA BONPOCHIL. [1710X0 3HAET TEPMHHBI, ONPEAEIEHUS U TTOHITHS;
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OCHOBHBIC 3aKOHOMEPHOCTH, COOTHOIICHHUS, TIPUHIIUIIBL. JIOMyIIIEeHO MHOTO HErpyObIX
OIINOOK;

— CpeIHUl YpPOBEHb: JlaHBI JOCTATOYHO TOJHBIC, TOYHBIC U apTyMEHTHPO-
BaHHBIC OTBETHI Ha BOIIPOCHI. B II€JIOM 3HA€T TEPMHHBI, ONIPEACIICHUS U TTOHATHS; OC-
HOBHBIC 3aKOHOMEPHOCTH, COOTHOIICHUS, MPUHIUIILL. J[OMyIIeHO HEeCKOJIbKO HErpy-
OBIX OIINOOK;

- MIPOJIBUHYTHIM YPOBEHB: JTaHBI MOJHBIE, TOYHBIC W apTyMEHTHPOBAHHEIC
OTBETHI Ha BOMPOCHL. 3HAET TEPMHUHBI, OMPEICIICHUS U TOHSATHUS; OCHOBHBIC 3aKOHO-
MEPHOCTH, COOTHOIICHHUS, IPUHIIUIIBI. JIOMyIIEeHO HECKOJIBKO HETPYOBIX OMHUOOK;

- BBICOKWI YPOBEHB: JaHbI IMOJHBIC, TOYHBIC U apTYMEHTHPOBAHHBIE OTBE-
ThI Ha BOIIPOCHI. 3HAET TEPMUHBI, OTIPEICIICHUS U MTOHSATHUS; OCHOBHBIC 3aKOHOMEPHO-
CTH, COOTHOIIIEHUS, TPUHITUIBL. J|0MyIIeHO HECKOJIBKO HETOYHOCTEH.

Cocmasnarowas komnemeHyuu — yMeHus

— HYJIEBOW YPOBEHB: IIOJIHOE OTCYTCTBUE NOHMMAaHHUS CyTH METOJIHUKH pe-
IICHUS 3a/1a4yM, JOIYIIEHO MHOXECTBO IpyOeHIIuX OMMOOK / 3aaHNs HE BBINOJIHE-
HBI BOOOIIIE;

— MUHUMAaJbHBII YpOBEHb: Cllab0€ MOHMMAaHUE CYTH METOJMKHU pEIICHUs
3aJauM, JOMYIIEeHbI TpyOble ommOku. Pemenus He obocHoBaHbl. He ymeer ucnosnb-
30BaThb HOPMaTUBHO-TEXHUYECKYIO JTUTEPATYPY.

— MOPOTOBBI YPOBEHb: JIOCTATOYHOE MOHMMAaHWE CYTH METOIAUKU pelie-
HUS 33JlayM, TONYIIEHbl OIMOKU. Pemenus He Bcerna 000OCHOBaHbI. YMEET UCIOJb-
30BaTh HOPMATUBHO-TEXHUUYECKYIO JuTepaTypy. Cinabo OpUeHTHUPYETCsS B CHElUalb-
HOM Hay4YHOW JINTEpAType, HOPMATHBHO-IIPABOBBIX aKTaX;

- CpPEIHUI YPOBEHB: B LIEJIOM TOHMUMAET CyTh METOJMKHU PEIICHUS 3a/1auH,
nonyuieHsl omnoOky. Pemennst He Bcerga 000CHOBaHbI. Y MEET UCIOJIb30BAaTh HOpMa-
TUBHO-TEXHUYECKYIO U CHEUUATbHYIO HAYUHYIO JUTEPATYPY, HOPMATUBHO-TIPABOBBIE
aKTBhI;

— IPOJABHUHYTHIM YPOBEHB: B LIE€JIOM NOHHMAET CYTh METOJUKH PEILEHUS
3aJja4M, JOMyIIeHbl HeTOUYHOCTU. CiocoOeH 000CHOBATh pelIeHHs. Y MEET UCII0Nb30-
BaThb HOPMAaTUBHO-TEXHUYECKYIO U CIIELHAJIBHYI0 HAy4YHYIO JIUTEPATYPY, HOPMAaTHUB-
HO-TIPABOBBIE AKTHI;

— BBICOKHI YPOBEHb: IOHUMAET CYyTh METOAMKHU peuieHus 3aaadu. Crioco-
O0eH 000CHOBaTh PEIICHHs. YMEET UCIO0Jb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIie-
UAJbHYIO HAYYHYIO JIUTEPATYPY, IEPEI0BOM 3apyOeKHBII OMBIT.

Cocmasnsaowas KomnemeHyuu — 61a0eHue HagblKamu

— HYJIEBOW YPOBEHbB: HE IEMOHCTPUPYET BIAJCHUE HABBIKAMU BBITIOJTHECHUS
npodeCCUOHANIbHBIX 3a/1a4. He MOXeT BBITIOTHUTD 3a/1aHUSs;

— MHUHUMAQJIbHBIA YPOBEHB: HE JEMOHCTPUPYET BJIAJICHUE HABBIKAMHU BBbI-
MOJTHEHUs Mpo(ecCHoHaIbHbIX 3a/1ad. VICTIBITBIBAET CYIIECTBEHHBIC TPYIHOCTH TPHU
BBITIOJTHEHUHU OTAEIbHBIX 3aJaHUM;

— MOPOTOBBI YPOBEHB: BJIaJICET HABBIKAMH BBITIOJTHEHUS MPOGECCHOHATh-
HBIX 33]1a4 Ha IOPOrOBOM YpPOBHE. 3a/IlaHUsI BBITIOJIHIET MEJJIEHHO U HEKAYE€CTBEHHO;

— CpEIIHUI YPOBEHb: BJIa/ICET HABBIKAMU BBITIOJIHEHUS MPO(HECCUOHATBHBIX
3a/1a4. 3ajaHus BBITIOJHSIET Ha CPEAHEM YPOBHE IO OBICTPOTE M KAYECTRY;



8

- HpO,Z[BHHYTBIfI YPOBCHL: BJIAJACCT YBCPCHHLIMH HABBIKAMHW BLIINTOJTHCHUWA
HpO(bGCCI/IOHaJII)HBIX 3ajJa4. BbICTpO N Ka4YCCTBCHHO BBIIIOJIHACT 3aJaHUA, HHOT' Ja J0-
IMyCKas HC3HAYNTCIIbHBIC ITIOI'PCIITHOCTH

- BBICOKHUIM YPOBCHL: BJIAJCCT YBCPCHHBIMHU HABBIKAMU BBIIIOJIHCHUS IIPO-
q)CCCHOHaJII)HLIX 3ajJad. BI)ICTPO N Ka4YCCTBCHHO BBLIIIOJIHACT 3adaHW:A, IIPH Heo0Xxo-
AUMOCTHU JCMOHCTPHUPYA TBOp‘IeCKI/Iﬁ IMIOAXO.

Ob6006wenHas oyenka chopmuposaHHOCmMU KOMNemeHyull

— HYJICBOM ypOBEHb: Ha HYJEBOM YpOBHE C(HOPMHUPOBAHBI: BCE COCTABIIS-
IOIIKE; OJIHA WIIK JIBE U3 TPEX, OCTANIbHBIC — HA 00JIee BLICOKOM YPOBHE;

— MUHUMAJIbHBIN YPOBEHb: HA MUHUMAJIHHOM YPOBHE C(POPMUPOBAHBI: BCE
COCTABJISIFOIINE; OJTHA WIJIH JIBE U3 TPEX, OCTAIbHBIC — HA 00JIee BRLICOKOM YPOBHE;

— MOPOTOBBIA YPOBEHB: HAa TIOPOTOBOM YpPOBHE C(HOPMHPOBAHBI: BCE CO-
CTaBJIAIOIIME; OJHA WM JIBE U3 TPEX, OCTAIbHBIE — HA 00JIe€ BHICOKOM YPOBHE;

— CpPeIHUH YpPOBEHb: Ha CPEIHEM YPOBHE CPOPMHPOBAHBI: BCE COCTABIIS-
IOIIKE; OJIHA UJIH JIBE U3 TPEX, OCTaJIbHBIE — HA 00JIee BLICOKOM YPOBHE;

— MIPOJIBUHYTBHIM YPOBEHB: Ha MPOJBUHYTOM ypOBHE C(POPMHPOBAHBI: BCE
COCTAaBJISIIOIIME; OJIHA WIIK JABE U3 TPEX, OCTAIIbHBIC — HA BBICOKOM YPOBHE;

— BBICOKHI YpPOBEHB: Ha BBICOKOM ypOBHE C(HOPMHUpPOBAHBI BCE COCTABIIS-
FOIIE KOMIIETCHIIMH.

4.2 Bonpocsl K 3K3aMeHY U IPpUMep IK3aMEHAIIHOHHOT0 OWiera

Bonpocs! k 3k3aMeny:
1. [TonsiTust «mMonenby» u «MmoaenupoBanuey. Kiaccudukanus Moaenei.

2. MaremaTudyeckoe MOJICIUPOBAHUE XUMHUKO-TEXHOJOTHUECKUX MPOIEC-
COB, XapaKTEPUCTUKA €r0 OCHOBHBIX ATANOB M aJITOPUTM pa3pabOTKH MaTeMaThye-
CKOH MOJEINH.

3. W neanbHble THAPOAMHAMUYECKUE CTPYKTYPBI OTOKOB. Mcnosib3oBaHue
B MAaTEMaTUYECKOM MOJEIMPOBAHUH, MATEMATUYECKOE ONMMCAHUE UJICATBHBIX CTPYK-
TYp, KPUBBIE OTKJIMKA.

4, VYcnoBust ognozHayHOoCTH. VX Kimaccudukanus U He0OXOAUMOCTh TIPU-
MeHeHus. Vcronp3oBaHre yCclioBUid Ha TpUMEpPE TEITI000OMEHHOTO armapara.

S. MaremaTtnueckass MOJENb Kackala PEaKTOPOB HICAIBHOIO CMEIICHHUS
u1st ipoBenieHus xumuueckor peakunn C — B (K1), A - C (K2), B » C (K3) B
M30TEPMUYECKUX YCIOBHSX (HECTALMOHAPHBIN PEXHUM) (IPUBECTH BBIBOJ MAaTeMaTH-
YEeCKOr0 OMNMCAaHMs, 0OOCHOBAHUE YCIOBMM OJHO3HAYHOCTH, aJITOPUTM pPeau3alun
MaTEMaTUYECKOM MOJIeNI B BUJIE OJIOK-CXEMBI).

6.  Maremartudeckas MOJEIb Kackaga PEaKTOPOB HIACATBHOIO CMEIICHHS
JUT TIpoBeieHusT XxuMudeckoi peakimu A — B (K1), B > A (K2), B > C (K3) B
U30TEPMHUYECKUX YCIOBUAX (CTAI[MOHAPHBIA peXX¥M) (IPUBECTH BBHIBOJ MaTeMaTHde-
CKOT'O OMHUCaHUs, 000CHOBAHKME YCIOBHI OJTHO3HAYHOCTH, AITOPUTM peasTu3alii Ma-
TEMAaTHYECKON MOJIEITH B BHJIE OJIOK-CXEMBI).

7. Maremarudeckass MoOJ€NIb KackaJa PEaKTOPOB HJICAUTHHOTO CMEIICHUS
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JUIs TipoBeneHus xumudeckoi peakiuun A — B (K1), B > A (K2), B > C (K3) B
HEH30TEPMUYECKHUX YCIOBHUIX (CTAIIMOHAPHBINA PEKrM) (IIPUBECTH BHIBOJ MaTeMaTH-
YEeCKOTO OMHUCAHUs, 00OCHOBAHUE YCIOBUI OMHO3HAYHOCTH, AITOPUTM PEaTH3aAI[UH
MaTeMaTHYECKOM MO B BUIC OJIOK-CXEMBI).

8. Matemaruueckass MOJETh Kackajga peakTOpPOB HICATBHOTO CMEIICHUS
JUTsl ipoBesieHus xumuyeckor peakuuu A — C (K1), A - B (K2), B > C (K3) B
HEM30TEPMHUYCCKUX YCIOBUAX (CTAIMOHAPHBIN PEXKM) (IPUBECTH BBIBOJ, MaTeMaTH-
YECKOro OMUCaHusi, 000CHOBAHHUE YCIOBHM OJHO3HAYHOCTH, aTOPUTM peau3alluu
MaTEeMaTUYECKON MOJIENIN B BHJIE OJIOK-CXEMBI).

9. Marematnyeckass MOJE€iIb KacKaJa pPEeakTOPOB HACAIBHOIO CMELICHUS
11st ipoBeniennst xumuueckot peakunn A — B (K1), C - B (K2), B > C (K3) B
MU30TEPMUYECKUX YCIOBUSIX (HECTAIIMOHAPHBIN pexkrM) (IPUBECTH BBIBOJ| MaTeMaTH-
YECKOT0 OMHCaHMs, 0OOCHOBAHHME YCJIOBHM OJHO3HAYHOCTU, AITOPUTM peaanu3aluu
MaTEeMaTU4YeCKOM MOJIENIN B BHJI€ OJIOK-CXEMBI).

10. Maremarnyeckass MOJEIb Kackaja pPEeaKTOPOB HACATBHOTO CMEIICHUS
1151 ipoBenienust xumuueckot peakunn A — B (K1), C - B (K2), B > C (K3) B
MU30TEPMHUYECKUX YCIOBHX (CTAIMOHAPHBIN pexuM) (IPUBECTH BBIBOJI MaTeMaTHUYe-
CKOT'O OIKCaHUsI, 000CHOBAaHUE YCJIOBHUM OJIHO3HAYHOCTH, aJITOPUTM pealn3aluyd mMa-
TEMaTUYECKON MOJIENIU B BUJIE OJIOK-CXEMBI).

11. Maremaruyeckass MOJeldb KackaJa peakTOPOB HACAIBHOIO CMEIICHHUS
JUTs ipoBesieHus xumudeckoit peakiuu A — B (K1), C — B (K2) B uzotepmudeckux
YCIIOBHSIX (HECTAIMOHAPHBIN PEXUM) (TPUBECTH BBIBOJ MAaTEMAaTHYECKOTO OTTMCAHUS,
00OCHOBaHHUE yCIOBUI OJTHO3HAYHOCTH, alITOPUTM peaTn3alliil MaTeMaTU4eCcKOi Mo-
JIeTU B BUJI€ OJIOK-CXEMBI).

12. Maremaruyeckass MOJeldb KackaJa peakTOPOB HACAIBHOIO CMEIICHUS
Ut ipoBeieHus: xumudeckoi peaknun A — B (K1), C — B (K2) B Heuzorepmuue-
CKHX yCIIOBUSX (HECTaIlMOHAPHBIN PEXHUM) (MPUBECTH BHIBOJI MAaTEMAaTHUYECKOTO OITH-
caHusi, 000CHOBAaHUE YCIOBUN OJHO3HAYHOCTH, aJTOPUTM peau3allii MaTeMaTHde-
CKOM MOJIENTH B BUJIE OJIOK-CXEMBI).

13. MareMarnyeckas MOJACIIb PEaKTOpa MACATLHOTO BBITCCHEHMS JJIS TPO-
BeneHus: xumuueckoit peakiuu A — C (K1), A - B (K2), B —» C (K3) B Heusorep-
MUYECKHUX YCIIOBUSX (CTallMOHAPHBIA PEXHUM) (MPUBECTU BBIBOJ MAaTEMAaTHYECKOTO
ONMMCaHMsI, 00OCHOBAHUE YCIIOBUW OJIHO3HAYHOCTH, aJTOPUTM peaau3alii MareMa-
TUYECKON MOJIENTU B BUJIE OJIOK-CXEMBI).

14, MareMaruyeckas MOJI€NIb PEAKTOpPa MACATLHOTO BBITECHEHUS ISl MpO-
BeleHusa xumuyeckor peakunu A — B (K1), B —» C (K2) B HeuzoTepMHuecKux
YCJOBUSIX (CTAlMOHAPHBIN pekKuM) (MMPUBECTH BBIBOJ MAaTEMAaTH4YECKOrO OIMKCAHMUS,
000CHOBaHHUE yCIIOBUW OJJHO3HAYHOCTH, AJITOPUTM pealn3alii MaTeMaTH4eCKOl Mo-
JIeJU B BUJI€ OJIOK-CXEMBI).

15. Maremarnyeckas MOJENIb PEAKTOPa MAECATBHOIO BBITECHEHMS IS MPO-
BeneHus: xummuieckon peakunn A — B (K1), B —» C (K2) B u30TepMUYECKHUX YCIIO-
BUSIX (CTallMOHAPHBINA peKUM) (IPUBECTH BBIBOJ MAaTEMAaTHUYECKOr0 OMUCaHMs, 000C-
HOBaHUE YCIIOBUN OJIHO3HAYHOCTH, aJITOPUTM peATM3alMU MaTEMAaTUYECKON MOJEIH
B BUJI€ OJIOK-CXEMBI).
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16. Maremaruueckass MoJieib TEIJIOOOMEHHUKA «Tpyba B TpyOe», pabora-
IOIIETO B CTAIIMOHAPHBIX YCIOBUAX. THI JABMKEHHUS TEIUIOHOCUTEIEH — MPOTUBOTOK
(mpuBeCTH BBIBOJI MAaTEeMAaTHUYECKOTO OMHMCAHUS, OOOCHOBAaHUE YCIOBUI OJHO3HAYHO-
CTH, aJITOPUTM PeaTU3aIllii MaTeMaTUIECKON MOICIH B BUC OJIOK-CXEMBI).

17. Maremarnyeckas MOJENb TEINIOOOMEHHHKA «Tpyba B TpyOe», paboTa-
IOIIET0 B CTAIMOHAPHBIX YCIOBHSIX. THI JBYKCHUS TEIUIOHOCHTEICH — MPSAMOTOK
(MPUBECTH BBIBOJI MaTEMATHYCCKOTO OMUCAHMUsS, 00OOCHOBAHHE YCIOBUH OJIHO3HAYHO-
CTH, AJITOPUTM PEATU3alUU MAaTEMaTHUECKOW MOJICIIH B BUJIC OJIOK-CXEMBI).

18. Maremarnyeckass MOJENIb TApOBOTO TMOJOTPEBATENsl, PabOTAIOIMIETO B
CTAIMOHAPHBIX YCIOBUSAX. THIT IBYKCHHS TEIJIOHOCHUTEICH — MPSMOTOK (IIPUBECTH
BBIBOJI MaTeMaTHYECKOTO OIMCAaHUS, 00OOCHOBAHWE YCIOBHA ONHO3HAYHOCTH, aJToO-
PUTM peaTu3aii MaTeMaTHIECKOW MOJIEH B BUIE OJIOK-CXEMBI).

19. Maremaruueckass MOJIeJb KOXKYXOTPYOHOTO TeIIo0OMEHHHKa, pabora-
IOIET0 B CTAIIMOHAPHBIX YCIOBUSX. THI ABMKCHHUS TEIUIOHOCUTENICH — MPOTHBOTOK
(mpuBeCTU BBIBOJ, MATEMATUUECKOTO ONMKUCAHUs1, 0OOCHOBAHHUE YCIOBUNA OJHO3HAYHO-
CTH, aJITOPUTM PeaTU3aIlii MaTEMaTHIECKON MOJIETH B BUE OJIOK-CXEMBI).

20. Maremaruueckas MOJIeTb KOXKYXOTPYOHOro TEII00OMEHHHKA, padoTa-
IOIEr0 B CTAIlMOHAPHBIX YCIOBUSX. TN JBMKEHHUS TEIJIOHOCUTENEH — MPSIMOTOK
(MpUBECTH BBIBOJ MaTEMaTUYECKOTO OMMCAHMS, 0O0CHOBAHUE YCIOBUN OJJTHO3HAYHO-
CTH, aJITOPUTM PeaTU3aIlii MaTEMaTHIECKON MOJIEITH B BUIE OJIOK-CXEMBI).

21. Maremarndeckass MOJEIb KOHJEHCATOPa-XOJOAMIbHIKA, PAOOTAIOIIETO
B CTallMOHAPHBIX YCIOBUSX (IIPUBECTH BBIBOJ MaTEMaTHUYECKOTO OMUCAHUS, 0OOCHO-
BaHHE YCJIOBUH OJHO3HAYHOCTH, AJITOPUTM PEaTU3allMM MaTeMaTHYECKOW MOJIENH B
BHJIE OJIOK-CXEMBI).

22. Maremarndeckas MOJAENb KOHACHCATOpa, pabOTaromero B CTaluoHap-
HBIX YCJIOBHUSAX (IIPUBECTH BBIBOJ] MaTEMAaTHUYECKOTO OMHCAHUsS, 00OOCHOBAHHE YCJIO-
BUI OJIHO3HAYHOCTH, AJITOPUTM peali3allii MaTeMaTH4YeCKON MOJIeiH B BUE OJIOK-
CXEMBI).

23. Maremarnueckas MOJIEIb XOJOIUIbBHUKA, PabOTAIOMIEro B CTallMOHAP-
HBIX YCJIOBHUSAX (IIPUBECTH BBIBOJ] MaTEMAaTHUYECKOTO OMHCAHUsS, 00OOCHOBAHHE YCJIO-
B OJHO3HAYHOCTH, aJITOPUTM Peall3alliil MaTeMaTHIeCKOW MOJICIA B BHJIE OJIOK-
CXEMBI).

24. Maremarnueckas MOJCIb HacaJo4yHOTO abcopOepa, paboTaromiero B
CTAIlMOHAPHBIX (MPUBECTH BBIBOJI MAaTEMAaTHYECKOTO OMHCAaHHsS, 000CHOBAHUE YCIIO-
BUI OJTHO3HAYHOCTH, aJITOPUTM Peal3alliil MaTeMaTHIEeCKOW MOJICIIA B BHJIE OJIOK-
CXEMBI).

25. Maremarrdeckas MOJICIb TapeiabdaToro adcopOepa, padoTaromiero B
CTAIMOHAPHBIX YCIOBUAX (MTPUBECTH BBIBOJ, MATEMATHUYECKOTO OMHCAHUs, 000CHOBA-
HUE YCJIOBUH OJHO3HAYHOCTH, AJITOPUTM pEATHM3AIMU MATEMAaTHYECKON MOJEIH B
BUJIE OJIOK-CXEMBI).
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IIpumep 3K3aMeHAIIMOHHOTO OUJIeTA

T'OVYBIIO «JOHEIKHNIT HAITUOHAJIbHBIM TEXHUYECKUI YHUBEPCUTET»

[Iporpamma moAroTOBKH: OakaiaBpUat

Hamnpaenenue noarorosku: 18.03.01 XumMudeckast TEXHOJIOTHS

[podwmie: XuMudeckas: TEXHOJIOTHSI TPUPOIHBIX SHEPrOHOCUTENICH U YIIIEPOAHBIX MATEPHAIIOB
Cemectp: 7

VYueOnas aucimiuirHa: MoaeTupoBaHie XMMHUKO-TEXHOJOTHIECKHUX TIPOIIECCOB

BUJIET Ne 2

1. VYcnoBua oxpHo3HauHocTU. VX Kiaccudukanus u HEOOXOAUMOCTbh TPUMEHEHUS.
Hcnonb30BaHue ycaoBU Ha MpUMeEpe TEMJIO0OMEHHOIO anmapara.

2. Maremaruueckasi MOJIEJIb KOHAEHCATOPa-XO0JIOMIbHIKA, PA0OTAIOIIErO B CTaIlH-
OHAPHBIX YCJIOBUAX (IIPUBECTH BBIBOJ MAaTEMaTHYECKOI'O OMMCaHUs, OOOCHOBAaHUE
YCIIOBUW OJHO3HAYHOCTH, AJITOPUTM PEATU3ALMN MAaTEMAaTUYECKON MOJEIU B BUJIE
OJIOK-CXEMBI).

VYTBepkIeHO Ha 3aceJaHuU KadeIpbl « XUMUYECKasi TEXHOJIOTHSI TOTIITBA

IIpoToKOmI OT «_ » 20 r. Ne
3aB.kadenpoii DK3aMeHaTop

KPUTEPUU
OlleHMBAHMS IK3aMeHANMOHHOI PadoThI
M0 TUCIUTUINHE «MOJIeTMPOBaHNE XUMHUKO-TEXHOJIOTHUECKHUX TTPOIIECCOBY
TUTs1 O0yJaroImuXxcs 1Mo HampasyieHnio moarotoBku18.03.01 Xumudeckast TEXHOIOTHS,
pod b « XUMHYECKasi TEXHOJIOTHS XUMHUKO-(hapMaIieBTHIECKUX MPEmapaToB
U KOCMETUYECKUX CPEJICTBY

DK3aMeH MPOBOAMTCS NUCBMEHHO MO OuieraM. DK3aMEHAIMOHHBIA OWJIeT
BKJIIOUYaeT B ceOsl 2 Bompoca.

[IpaBunbHBIN OTBET Ha KaXKIbIil Borpoc oreHuBaercs B 20 6amios. bamisl cHu-
MaloTCsl, €CJIM B OTBETE YIYIIECHBI KaKHe-JIM00 BTOPOCTENIEHHBIE MOMEHTHI (710 2 Oar-
JIOB), JOMYIIEHbl HECYIIECTBEHHbIE HETOYHOCTH (70 4 OaJIOB), JOMYIIECHBI CYIIE-
CTBEHHbIE HETOYHOCTH MPU MPaBUILHOM OTBETE B 11€JIOM (10 § OaJIOB), PU HEAO-
CTaTOYHOM MPEACTABICHUHM MaTepuanoB (OaJJIbl CHUMAIOTCA KaK MPOLEHT HeO0CTa-
IOLLEro MaTepualia C yueToM ero 3Hauumoctu). [Ipu oTCyTCTBUU MpPaBUIBHOTO OTBE-
Ta Ha BONPOC 00yYaroUIMics MOJIy4aeT HOJIb OaJIoB.

[Tonmy4yeHHble OBl 32 OTBET HA BOIPOCHI OWJIETA CYMMUPYIOTCS U C yU4ETOM
PE3YNBTATOB TEKYIIETO KOHTPOJISI PAOOTHI CTY/IEHTA BBIBOJIUTCS UTOTOBAsS OIEHKA 10
100-6annbHOM TIIKATIE.

[Tomyuyennas onenka o 100-0aymuibHOM IIKayie ompeeseT OIEHKY 1O TOCynap-
cTBeHHOM mikaie u mkane ECTS.

YTBepxaeHO Ha 3acenanuu Kapeapbl « XUMUYECKask TEXHOJIOTHS TOTUTHBAY).
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4.3 Kputepuu oueHMBAHUS YPOBHSI YCBOEHHSI Y4eOHOI0 MaTepuaJia auc-
IMIUINHBI «MoaeMpoBaHue XUMHKO-TEXHOJIOTHYeCKUX MPOLEeCCOB

OrieHUBaHUE YPOBHS OCBOEHHS CTYJIEHTOM Y4eOHOTO marepuaia TUCIUILTUHBI
«MoJenupoBaHUE XUMHUKO-TEXHOJIOTHUUECKUX MPOLECCOB» MPOU3BOAUTCA B XOJE Te-
KYILIETO KOHTPOJISI U IPOMEXKYTOUHOM aTTECTalMU (CEMECTPOBOTO KOHTPOJIS).

Texkyuuii KOHTPOJIb 3HAHUN CTYACHTA OYHOUW (OPMBI OOYICHUS OCYIIIECTBIIS-
€TCs MO pe3ysibTaTaM 3aJlaHHM, BBITIOIHSIEMBIX Ha JIAOOPATOPHBIX 3aHATHUSIX B Teue-
HUE ceMecTpa. BeInonHeHue 3aaHuid ¢ 3alUTON OT4ETa, MPEAYCMOTPEHHBIX pado-
Yyel MporpaMMoil AUCIUILIUHEIL, SIBIISIETCS HEOOXOIMMBIM YCIIOBUEM JIOMYCKa CTYJICH-
Ta K 3K3aMEHY.

Pacnpenenenne 6amioB TEKymero KOHTPOJIs pabOThI CTy/ICHTa Ha MPOTKECHUH
cemMecTpa npuBeieHo B Tabmuie 1.

Ta6muna 1 — Pacnipenenenne 6aimoB TeKyIero KOHTPOJIS

dopma KOHTPOJIS Bo3moxnoe [Ipumeuanne
KOJIMYECTBO
0aJ10B
J1nst ctyaeHToB 04HOM POpMBI OOyUEHHSI
Otuér no nadoparop- 10 3aaHue BBITIOJIHEHO MPABUIIBHO, IPUBEICH
HOI1 paboTe aHaJIM3 NOJIYYEHHOTO pe3yybTara.
8 3alaHye BBINOJHEHO B IIEJIOM IPABHIIBHO,

BO3HHUKIIN TPYAHOCTHU B 00BACHEHUU IIoJIy-
YCHHBLIX PC3YJIbTATOB.

6 [Ipy BBIIONHEHWUW 3a7aHUS JOMYIICHBI
OIMOKH, aHaJIU3 PE3yJIhbTaTOB HE OTpa)kaeT
11eJ1 PabOoTHI.

Utoro no naboparop- 60 N3 pacuéra 6 naboparopHbix padot. Ore-
HBIM 3aHATHIM (MaK- HUBAETCS Kakaasi pabora.
CUMAJIbHO BO3MOYKHOE)
NUTOIO 60 MaxkcruMaabHO BO3MOYKHOE
Jl71st ctyaeHToB 3a04HOM (hOpMBbI 00YUESHUS

Otuér mo mnabopatop- 10 3ajaHue BBIMIOJHEHO MPABUIBHO, MPUBEIAECH
HOM paboTe aHaJIN3 TOJIYYCHHOTO pe3yibTaTa.

8 3amaHne BBHITIOJHEHO B IICJIOM IPABHIIBHO,

BO3HUKIIM TPYAHOCTHU B 00BSICHCHUU moJay-
YCHHBIX PE3YyJILTATOB.

Utoro nmo naboparop- 30 N3 pacuéra 3 nmabGopatopHbix padot. Orte-
HBIM 3aHATHSAM (MaK- HUBAETCS Kaxkaas padoTa.
CUMAJIbHO BO3MOYKHOE)
BrinonHenne WHAWBU- 25 3a BBHINOJHEHHE WHAMBUAYAIbHOTO 3a]a-
IOyaabHOTO 3aJJaHuUs HUSL.

3) 3a OTBETHI CTYJEHTA HA 3ALIUTE PACUETHOU

paboThI (MHIUBHUIYATHHOTO 3aaHM)

Ntoro 3a uHauBUay- 30
aJIbHOE 3aJaHUeE
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dopma KOHTPOJIS Bo3moxHoe [Tpumeuanne
KOJINYECTBO
0aJIoB
NUTOIO 60 MaxkcumaabHO BO3MOKHOE

IIpome:kyTouyHasi aTTecTallMs 10 PEe3yJbTaTaM OCBOCHUS JUCIUIUIUHEI B Ce-
MECTpE MPOBOAUTCS B (hOPME CEMECTPOBOTO dk3ameHa. Dopma mpoBeIeHNs dK3aMeHa
— MUChMEHHAs. DK3aMEHAITMOHHBIN OWJIET BKIIIOYAET B cebst 2 Bompoca. Pacmpenerne-
HUE 0aJUTOB TIPH OIICHWBAHWW OTBETOB HA 3aJaHUs HK3aMEHAIMOHHOTO Owiera mpu-
BEJICHO B TaOJHIIE 2.

[IpaBuibHBIN OTBET Ha KaxKAblid Bompoc oueHuBaeTcss B 20 OaminoB. bamisl
CHHUMAIOTCS, €CJIM B OTBETE YIYIIEHbI KaKHWe-TM00 BTOPOCTEIIEHHBIE MOMEHTHI (J10 2
0aJJIoB), TOMYIIIEHBI HECYIIIECTBEHHBIE HETOYHOCTH (10 4 0aJIoB), JOMYIIEHHI CYyIIle-
CTBCHHBIC HETOUHOCTH IPH MPABWIHLHOM OTBETE B IEJIOM (710 8 OayioB), Ipu HEJ0-
CTATOYHOM TIPEACTaBICHUU MaTepHajaoB (0a/ibl CHUMAIOTCS KaK MPOLIEHT HEJA0CTa-
IOIEr0 MaTepHuaia ¢ y4eTOM €ro 3HaUuMOCTH). [Ipu OTCyTCTBHM MPaBUILHOTO OTBE-
Ta Ha BOMPOC 00YYaIOIIUICS MMOTydaeT HOJb OaJlIOB.

Tabnuua 2 — Pacnipenenenrie 0ajsioB 0 CEMECTPOBOMY 3K3aMEHY

dopma KOHTPOJIA MaxkcumannbHO
BO3MOKHOE KOJTMYECTBO
OaJJIOB
OtBeT Ha 3aJaHUs 3K3ame- 1 Bompoc 20
HAIMOHHOTO OujeTa
I 2 BOIIpOC 20
UTOIo 40

HToroBas ouneHka omnpenensercs myTeM CyMMHUPOBaHHUS KOJIMYECTBA OAJIJIOB
M0 pe3yJibTaTaM TEKYIIEro KOHTPOJIS U KOJUYECTBA 0aIOB MO pe3ybTaTaM CEeMECT-
poBOro 3k3aMeHa. MakcuMaabLHO BO3MOKHOe KoJmdecTBo 0aioB — 100.

[Tonyuennas omenka mo 100-0amipbHOM MIKaje OMpenesseT OIEHKY IO TOCy-
napctBeHHOM mikane u mkaine ECTS:

Cymma 6ajuioB Ouenka Ouenka
o 100-6anpHOI 1IKase no mkaine ECTS 10 TOCYTIAPCTBEHHOM IIKAJIE
90-100 A OTan4HO
80-89 B
Xopouio
75-79 C
70-74 D
Y IOBJIETBOPUTEIBHO
60-69 E
35-59 FX H
0-34 = €yI0OBJIETBOPUTEIHHO

* — ¢ 00s3aTEIBHBIM IMOBTOPHBIM U3YUYCHUCM AUCHUIIIINHBI.
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4.4 Tlpumep TeKyIlIero OonNpoca HA MPAKTHYECKUX (CEMHUHAPCKUX) 3aHATH-
SIX M J1a00paTOpHBIX padoTax

Ha npumepe naGoparopHoro 3aHsTHsl Ha TeMy «PacdeT s4eeyHOro peakTopay.
Borpocsl ipu TekyliieM onpoce:
HazoBuTte THIBI TPOLIECCOB, MPOTEKAIOUIUX B pEaKTOpax.
Uto Ha3bIBACTCSI KOHCTAHTOW CKOPOCTH?
Kak onpenensiercs obmias CKOpocTh XUMHUUYECKOTO Tiporiecca’?
O6mrast cxema (hOpMUPOBAHKS MATEMATHIECKOTO OIMMCAHKS PEaKTOPOB.
ANTOPUTM pacueTa XUMHUYECKUX PEaKTOPOB.
HazoBuTe HauanbHBIC U TPAHUYHBIE YCIOBUS.
Kaxkoit MeTon mcmonb3yeTcs s pereHus: cucteMbl AuddepeHImaibHbIX ypaB-
HEHUI?
8. Kaxkoit MmeTon ucnonb3yercst sl pelIeHHs] CUCTEMbI alre0pandyeckux ypaBHEHUN?
OTBeThI Ha BOMPOCHI YUYUTHIBAIOTCS MPEMNOJIaBaTelieM B pe3yibTaTaxX TEKYIIETo
KOHTPOJIsI pabOThI CTY/ICHTA.

NoakowdE

4.5 KypcoBoe npoekTupoBaHue
KypcoBoe npoektupoBaHue Mo JUCIUIUIMHE YICOHBIM IIJITAHOM HE 3aIIaHUPOBAHO.

5 PEKOMEHAYEMAS JIUTEPATYPA
| OcHoBHasi nTepaTypa

1. llumosa, FO. C. MoaenupoBaHue XUMHKO-TEXHOJIOTHYECKUX MPOIIECCOB : y4eo-
Hoe nocobue / FO. C. Illumona, H. 1O. lemunenxo, E. B. Jluc. - KpacHosipck :
Cubupckuii rocyJapcTBEHHBIM YHUBEPCUTET HAYKU U TEXHOJIOTMM MMEHH aKaje-
muka M.®. Pemernesa, 2021. - 94 c. - Tekcr : anextponnsiit // [ludposoit 0bpa-
30BaTEJIbHBIN pecypc IPR SMART : [caitT]. - URL:
https://www.iprbookshop.ru/116642.html

2. 3akreiim, A. 10. O6mas xuMmudeckas TeXHojorus. BBeneHne B MoJieIUpOBaHKE
XUMUKO-TEXHOJOTUYECKUX MporieccoB : yueOHoe mocodbue / A. 0. 3akreim. -
Mockaa : Jloroc, 2014. - 304 c. - Tekct : ’nexTponnslii // [{ludposoit o6pa3osa-
TEJIbHBIN pecypce IPR SMART : [caitT]. - URL:
https://www.iprbookshop.ru/66419.html

3. byceirun, H. 0. MoaenupoBanue sHEpro- U pecypcocOeperarommx nporeccoB B
XUMHUYECKON TEXHOJIOTHH, HE(PTEXUMUU U OMOTEXHOJIOTMH : ydyeOHoe mocodue /
H. 1O. byceirun, W. B. barpos. - Cankr-IlerepOypr : Cankr-IlerepOyprckuii roc-
YIApPCTBEHHBII YHUBEPCUTET IMPOMBIIUICHHBIX TEXHOJOTHM M Au3aitHa, 2017. -
174 c. - Tekct : snexrponssii // IludpoBoit obpazoBatenbHbIE pecypc IPR
SMART : [caiiT]. - URL: https://www.iprbookshop.ru/102528.html

Il JononnuTtenbHas JuTeparypa
4. Apytionsia, C. A. MoaenupoBaHue XUMHKO-TEXHOJIOTMYECKUX MPOIIECCOB : yueo-
Hoe nocobue / C. A. ApytionsiH. - Kpacnosipck : Cubl'Y um. akagemuka M. O.
Pemernéna, 2021. - 98 c.- Tekcr: aexkTpoHHBIN // JlaHb : 3JIEKTPOHHO-


https://www.iprbookshop.ru/116642.html
https://www.iprbookshop.ru/66419.html
https://www.iprbookshop.ru/102528.html
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oubnroreunas cuctema. - URL: https://e.lanbook.com/book/195081

5. 3aBapyxun, C. I'. MaTemaTtuyeckoe MOAECIUPOBAHUE XUMHUKO-TEXHOJOTHMUECKUX
MPOIIECCOB U anmapaToB : yuyeoHoe nmocooue / C. I'. 3aBapyxuH. - HoBocuOupck :
HoBocuOupckuii rocynapcTBeHHBINM TeXHUYeCKH yHuBepcuter, 2017. - 86 C. -
Teker : snexkrponHsiii // I{udposoit obpazoBarenbhbii pecypc IPR SMART :
[caiiT]. - URL.: https://www.iprbookshop.ru/91236.htmi

6 YYEBHO-METOANYECKOE OBECIIEYEHHUE JUCIIUITJIMHbI

Y4eOHo-MeTOAUYECKHME U31aHMs, paspadoTanHbie B JlonHTY:

6. MeToauyeckrne peKOMEHIAINH )1 BBITIOJHEHUS JTa00PaTOPHBIX PabOT MO JAUCIIH-
winHe «MoJleTupoBaHHe XMMHUKO-TEXHOJIOTMYECKUX MPOLIECCOB) : JUIsl 00ydaro-
muUxcs 1o HarmpasiaeHuro noaArotoBku 18.03.01 «Xumuyeckas TEXHOJIOTHS» BCEX
dopm obyuenus / TOYBIIO « IOHHTVY», Kad. xumudeckoit TeXHOJIOTHH TOILIH-
Ba ; cocT. B. B. Omogckuii. — [lonenk : JJIOHHTY, 2022. — CucteM. TpeOoBaHMS:
Acrobat Reader. — 3aru. ¢ TUTYN. 3KpaHa. (IOCTYN 4Yepe3 JIMYHBIH KaOWHET CTY-
JICHTA)

7. Meroauyeckue yKazaHUS K CaMOCTOSITENIbHOW paboTe 10 JAUCIUIUIUHE
«MopaenupoBaHue XMUMHUKO-TEXHOJIOTHYECKUX TPOIECCOBY» © JUIsI 00Yy4aroluxcs
no HampasieHuto moaArotoBku 18.03.01 «Xumudeckass TEXHOJOTUs» Bcex (hopm
ooyuernus / TOYBIIO «IOHHTVY», Kad. xumudeckoi TEXHOJIOTMH TOIUIMBA ;
coct. B. B. OmoBckuit. — onenk : JJIOHHTY, 2022. — CucreMm. TpeOOBaHUS:
Acrobat Reader. — 3aru1. ¢ TUTYI. SKpaHa. (JOCTYI Yepe3 JIMYHbIA KaOMHET CTY/ICHTa)

8. Meroaudeckue PEKOMEHAANMHM K BBITOJHCHUIO WHIWBUIYATbHOTO 3aJaHUs TIO
nucuuiuinHe  «MojenupoBaHue XHMHUKO-TEXHOJIOTUYECKUX MPOIECCOBy : s
oOy4Jaromuxcs no HarpasiaeHuto noAarotoBku 18.03.01 «Xumuueckas T€XHOJIO-
rusk» Bcex Gopm odyuenus / TOYBIIO «/JJIOHHTY», Kad. xumuueckoit TexHo-
joruu Tormaa ; cocT. B. B. OmoBckuii. — Honeuk : IOHHTY, 2022. — Cucrtem.
TpeboBanus: Acrobat Reader. — 3arn. ¢ TuTyi. skpaHa. (JIOCTYI Yepe3 JIMUHBIN Ka-
OWHET CTyJIeHTA)

JJIeKTPOHHO-UH(OPMALIMOHHBbIE PeCyPChI
OBC JIOHHTY - http://donntu.ru/library.
9BC IPR BOOKS — http://www.iprbookshop.ru

7 MATEPHUAJ/IBHO-TEXHUYECKOE OBECIHEYEHHUE AUCHUIIJINHBI

7.1 JleKMOHHBIE 3aHATHUSA:

yaeOHas ayautopuss No7.405 ydeOHbIN Kopryc 7 IJisi MPOBEJACHUS 3aHATUN
JIEKIIMOHHOTO THUIIA, TPYIIOBBIX U UHAWBUAYAIbHBIX KOHCYJIbTALIUM, TEKYIIETO KOH-
TPOJISI ¥ MPOMEKYTOYHON arTecTaiuu (MyJbTUMEIUiiHOE 000pyaOBaHHe: HOYTOYK,
Omnepammonnas cuctema Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4 (2017),
MYJIBTUMEIUHUHBIA TIPOEKTOP, SKpaH; CIEUATU3UPOBAHHAS MEOENb: IOCKA ayIUuTOP-
Hasl, MapThl; MJIAKaThl C WJUTIOCTPATUBHBIM MaTEpUAIIOM ).

7.2 JlabopaTopHble 3aHATHS:

KOMIBIOTEPHBIN Kiacc, ayautopus Ne7.205 y4ueOHbIN Kopmyc 7 s NpoBee-


https://e.lanbook.com/book/195081
https://www.iprbookshop.ru/91236.html%206
https://www.iprbookshop.ru/91236.html%206
http://donntu.ru/library
http://www.iprbookshop.ru/
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HUS MPAKTUYECKUX 3aHSITHM, TPYIIOBBIX U MHIUBUIYAIbHBIX KOHCYJIbTAUN (MYJb-
TUMEIUIHHOE 00OpYyAOBaHHE: MYJIbTUMEIUNHBIN MPOEKTOpP, SKpaH; CIEUUaTU3UpO-
BaHHasE MeOeNb: J0CKa ayAUTOpHas, CTOJIbl KOMIBIOTEPHBIC;, JEMOHCTpPALMOHHBIC
mwrakatel; 10 TIK — Pentium 111-650MHz/32Mb/4,3Gb/SVGA/ CD-R-48, Onepariu-
onHas cuctema Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4 (2017),; npuntep HP
LJ 1100; mpunatep HP-1100A; ckanep HP SJ 4400; HUB SURECOM 8-mu nopto-
BEIIA).

7.3 CamocTosiTesibHAsI padoTa:

MIOMEIICHHS JIJIST CAMOCTOSITETFHON PabOThI ¢ BO3MOKHOCTBIO MOKIIOUCHUS K
cetn "HuTepHer" m obecrmedyeHHeM JOCTyNMa B 3JIEKTPOHHYIO HH(POPMAIMOHHO-
oOpa3oBaTenb-HYIO Cpely OpraHW3alWH: YHTAIbHBIE 3alibl, y4eOHbIe Kopryca 2, 3
(KommproTepHass TEXHHKAa C BO3MOXKHOCTBIO TOIKIIOUECHHS K cetu «MHTepHeT» U
oOecrieueHrneM JIOCTyIMa B 3JIEKTPOHHYI0 MH(POPMAIMOHHO-00Pa30BaATEIBHYIO CPEAY
(BUOC JOHHTY) u snexrponno-6ubaunoreunyto cuctemy (3bC [PRbooks), a Tak-
K€ BO3MOXXHOCTBIO MHJIMBUIYaJIbHOTO HEOTPAHWYEHHOTO JIOCTYIa OOYyYarolIuXcs B
OBbC u BUOC nocpenctsom Wi-Fi ¢ nepcoHanbHbIX MOOUIBHBIX ycTpoicTB. OC-
Microsoft Windows 7, OpenOffice 2.0.3 — o6miecrBennas nunensus MPL 2.0/ Grub
loader for ALT Linux - ymunensus GNU LGPL v3/ Mozilla Firefox - nunensus
MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) - u-
uensus GNU GPL).



