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1. Henu oceoenusn oucyuniunot

HCJ’I}IMI/I OCBOCHHUA OHCHUIIIMHBI ((COBDGMGHHBIC MCTOJbI pacCy€Tad XHWMHUKO-

TCXHOJOTHYCCKHUX CUCTCM» ABIAIOTCS

a) opmuposanue 3HAHUL O COBPEMEHHLIX MemoOax pacuéma MAawuH u
annapamos ompaciu, HNPUHYUNAX U Memooax noobopa o0bopydoeaHus npu
NPOeKmMupo8anHuuU;

0) obyuenue mexHOAO2UU NOTYYEHUS pPe3YIbMamos pacyemos OCHOBHO20 U
BCHOMO2AMENLHO20 MEXHOI02UYECK020 000PYOO8aAHU,

8) o0bOyuenue cnocobam NPUMEHEHUs Memo008 pacyéma mMexXHOI02ULECKO20
060py006aHUs NpU NPOEKMUPOBAHUU,

2) packpvimue  CYWHOCMU  NPOYEccos,  NPOUCXOOAWUX 6  OCHOGHOM U
6cnomo2amenbHomM 000py0osaHuu Npu NPOMEKAHUU 6 HEM pPA3IUYHbIX XUMUKO-
MEXHON0SUUECKUX NPOYECCOS.

2. Mecmo Oucyuniaunvl (mMooyas) e cmpyKkmype o00pazoeamebHoOll
npozpammol

Hucuumnuaa «CoBpeMEHHBIE METOJbI pacdyeTa XWMHUKO-TEXHOJIOTHYECKUX
CUCTEM» OTHOCUTCS K oucyunauram no evioopy OOIIl u popmupyet y 6akanaBpoB no
HanpasieHnto moarotoskn 21.03.01 wabGop 3HaHWIL, yMEHHH, HaBBIKOB U
KOMTIETEHITHH, HEOOXOTMMBIX TUTS BBITIOJTHEHUS MIPOM3BOJICTBEHHO-
TEXHOJOTHYECKON 1 IKCIIEPUMEHTAILHO-UCCIIET0BATEIHCKON BHIOB ACSITEILHOCTH.

JlJis yCIenrHoro OCBOCHHUSA AUCHMIUTUHBI «COBpEeMEHHBIE METOABl pacyera
XUMHUKO-TEXHOJIOTUYECKUX CHUCTEM» 0OaKkalasp no HaIpPaBICHUIO MOATOTOBKH
21.03.01 «HedrerazoBoe neno» AOMKEH OCBOMTh MaTepHUall MPEIIIECTBYIOIINX
TUCITUTUINH:

a) mamemamuka (b1.5.6);
0) gusuxa (b1.5.8);
8) Xumus (b1.5.10);
3HaHUs, TOMYyYEeHHBIC TMPH HM3YYCHUU AUCHUTUIMHBI «COBpEMEHHBICE METOJbI

pacdu€ta XHMHKO-TCXHOJIOTHYCCKHUX CHUCTEM» MOI'YyT OBITh MCIIOJIb30BAHBI IpH



MNPOXOXKJAECHUU  NPEIIUIUIOMHOM  MPaKTUKM W BBIIOJHEHUM  BBIMYCKHBIX
KBATM(UKAITMOHHBIX PabOT.

3.  Komnemenuyuu ooéyuarwwezoca, Gopmupyemoie 6 pe3ynbmame
0C80EHUA OUCYUNTUHDBL
(TIK-7) - cnocoOHOCTBIO OOCITYy)KMBaTh M PEMOHTHPOBATH TEXHOJIOIHUECKOE
000OpyJ0OBaHUE, HUCIOJIB3YEMOE IPU CTPOUTEITHCTBE, PEMOHTE, PEKOHCTPYKIUU U
BOCCTAHOBJICHUM HE(MTAHBIX M Ta30BBIX CKBaXHH, 100bYe HedTH U raza, cOope u
MOJATOTOBKE CKBAKMHHOW MPOAYKIMHU, TPAHCIOPTE U XPAHEHUU YTIIEBOJOPOIHOTO
CBIPbS;
(TTK-8) - cmoCOOHOCTBIO BBIMOJHATh TEXHUYECKHE PaOOThI B COOTBETCTBHH C
TEXHOJIOTHYECKUM PETIIaMEHTOM;
(ITK-12) - roTOBHOCTHIO YYaCTBOBAaTh B HCIBITAHUM HOBOTO OOOPYIOBaHUS,
ONBITHBIX ~ 00pa3lOB, OTPA0OTKE HOBBIX TEXHOJOTHYECKUX PEKUMOB IPHU
CTPOUTEIBCTBE, PEMOHTE, PEKOHCTPYKIIMH U BOCCTAHOBJICHUU HE(MTSIHBIX M Ta30BBIX
CKBaXHH, J00bIYe HeTH W Taza, cOOpe W MOJATOTOBKE CKBAKWHHOW MPOIYKIUH,
TPaHCIOPTE U XPAHEHUH YTJIEBOJIOPOITHOTO CHIPbSI.

B pe3ynvmame oceoenusn oucuyuniunvt 00y4aromuiica 001)4cen:

1) 3Hath:
a) o0ITMe MTPUHITUTIBI 1 METOOJIOTHIO paciyéTa M KOHCTPYUPOBAHUS JCTANICH U Y3JI0B
XUMHUYECKOTO 000pYA0BAHMUS;
0) MEeTO/Ibl pacyeTa U KOHCTPYUPOBAHUS TEINIOOOMEHHOTO 000Dy I0BAHUS;
B) METOJIbI pacueTa ¥ KOHCTPYHPOBAHUS HACOCHOTO 000PYAOBaHUS
r) METOABl TOCTPOCHHUS pacu€THOM CXeMbl TIporecca B  YHHBEPCAIBHOU
Mozenupyroriei mporpamme (YMII).
2) YMerTsb:
a) moaOupaTh CTaHAApTHOE OOOpyJAOBaHWE JJIS  TPOBEACHUS  XUMHUKO-
TEXHOJOTHYECKOTO MPOIIecCca B COOTBETCTBUHU C TEXHUYECKUM 3aaHUEM;
0) MPOBOUTH TEXHUYECKHUE PACUCTHI CYIICCTBYIOIIETO TUIIOBOTO 000PYIOBAHUS;
B) 10 3a/JIaHHBIM paboYUM MapamMeTpaM BbIOpaTh CTaHAAPTHOE 0OOPYyIOBaHUE U €ro

3JIEMEHTBI;



I') BBITIOJIHATH TOBEPOYHBIE pacueThl NOI0MpacMoro o00py10BaHus;

J1) CHHTE3UPOBaTh pacuéTHyI0 cxemy mnpoiecca B Y MII.

3) Bnanets:

a) MeToJaMH pacu€ra M KOHCTPYMPOBAaHMS JAeTalied M Y3JI0B XHMHUYECKOTO
0o00opyIOBaHUA.

0) MeToJaMH TOBEPOYHOrO  pacdera mojadupaeMoro  oOOpyaoOBaHUA €
ucIoap30BaHuemM OBM.

B) METO/IaMH pacyeTa TUIIOBOTO TEIIIOOOMEHHOTO U HACOCHOTO 000PYI0BAHUS.

1) METOJUKOM MOCTPOCHHS pacuETHOM cxeMbl mporiecca B YMII.



4. Cmpykmypa u codepycanue oucyunaunvl «Coepemennvie memoovl

pacué’ma XUMUKO-MEXHO/102UUeCKUX cucmem)»

OO6m1ast Tpy10€MKOCTh JUCIMIUTMHBI COCTABIsAET_/ 3a4€THBIX €UHMII, 252 Jaca.

Ne Bunel yueoHoii Onenoynble
n/ padoThbI cpeacTBa s
n (B yacax) NPOBeACHHUS
Pa3znen AHCHUIUIHHBI HPOMEKYTOYHOIH
aTTecTAllMH MO
g Jlex- CemuHap JlaGoparopusie | CPC pasjeram
z uun | (IlpaxTuyeckue| paboOTHI
Q 3aHATHS,
nabopaTtopHbIe
MIPAKTUKYMBI)

1 Tema 1. OnpeneneHne NOHATHS Kontponsnoe
mpoekT. [IpoeKkTHast JOKyMEHTaIus, 7 2 8 TECTHPOBAHHUE
e€ cocTaB, BUJIbI M Ha3HAUCHHE.

2 Tema 2. KontposbHoe
[TonsTHE CNOXHON XUMHKO- 7 6 ) 2 14 TECTUPOBaHUE
TEXHOJIOTHYECKON CHCTEMBI
(CXTC).

3 Tewma 3. KontposbHoe
HrepaunonHbie METOABI IS 7 6 - 4 14 TECTHPOBAHUE
pelieHus: ypaBHEHHUH.

4 Tema 4. Kontponshoe
ABTOMaTtu3anus pacuéra GU3NKo- TECTHPOBAHUE
XMMHYECKHX CBOMCTB CMecel U uX 7 4 - 2 14
UHTETPaIys B pacuéTHHIC CXEMbI
mporiecca.

5 Tema 5. KontponsHoe
PyKkoBoAsiIIINE TEXHUYECKHE TECTHPOBaHHUE
matepuansl (PTM). PykoBopsiiie 7 2 ) 2 14
noxkymeHTsl (P/1). [Tpumenenns
PTM u P/l npu npoexkTupoBaHUHU
XUMHYECKOT0 000pY10BaHMSI.

6 Tema 6. JlaGoparopHsie u
IToxGop cTaHAAPTHOTO MPaKTHYECKUEe
obopynoanus. [Tepecuer 7 2 2 4 8 3aHATHS
CTaHJAPTHBIX XapPAKTEPHCTUK
CTaHJapTHOTO 000PY/OBaHHS HA
paboune yCIoBHsL.

7 Tema 7. JlaGoparopHsbie u
Ocuosl MozenupoBanus CXTC B 7 8 9 20 18 MPaKTHYECKHE
YHHUBEPCAIbHBIX MOJICIHPYIOIIHX 3aHATHS
nporpaMMHbIX nakerax (YMII)

8 Tema 8. JlaGopatopHsbie u
Cunres snementoB CXTC ¢ IIPaKTUYECKHE
HCTIOJIE30BAaHUEM CTaHIAPTHBIX 7 6 9 20 18 3aHATHS
OJIOKOB, BXOAAIINX B 023y JTaHHBIX
YMIL

Hroro 36 18 54 108

dopma aTTeCTAlNH DK3aMeH




5. Cooeporcanue 1eKYUOHHBIX 3AHAMUI O MeEMAM C YKa3aHUEM (HOPMHUPYEMBIX

KOMHCTCHHI/Iﬁ nu HCIIOJIBb3YCMbIX MHHOBAILIMOHHBIX 06pa3OBaTeJ'IBHBIX
TEXHOJIOTHH.
Ne Paznen Yacpl | Tema JIeKIIMOHHOIO 3aHATHUSI Kpatkoe coaep:xanue ®opmupyembie
n/n | JMCHHUIINHBI KOMIETEeH !
1 Tema 1.
Omnpenenexue IpoexT. Tpoex.
TIOHATHSA MTPOCKT. Bubl npoekTHON JOKYMEHTaluu Buns! npoexTHOM
ITpoekrHast IIPU IPOEKTUPOBAHUH Y3JIOB JOKYMEHTAIH TIpU
AOKyMEHTaIHs, e€ XMMHYECKOT0 060pyI0BaHHS. MIPOEKTUPOBAHUH Y3JI0B
COCTaB, BUJbI U XUMHYECKOT0 000PyIOBaHUS.
Ha3Ha4YCHUE.
2 HasHaueHne NpoeKTHOI IIK-7
JOKYMEHTALUH.
[Ipumepr! fOKyMEHTanuHu Ha
TEXHOJIOTHYECKOE
000pyZOBaHNE XUMUYECKUX H
HePTEXUMHUUECKUX
TIPOU3BOJICTB.
2 Tema 2. 6 . .
ToHSITHE CIIOKHOI Tlonsatue cnomHovH XUMHKO- ITonsiTue cnomnovn XUMHKO-
NHMHKO- TEXHOJIOTMYECKOW CUCTEMBI TEXHOJIOTHYECKON CHCTEMBI
TeXHOTOMHUCCKOR (CXTC). (CXTC). Ananus u cuHTE3 11K-8
cuctems (CXTC). CXTC. dexomnosunus CXTC.
MNurerpanphas u
HWHTETPAaTHBHBIC
xapakrepuctuku CXTC.
3 Tema 3. 6 HrepaunonHbie METOIBI AJIS
Hrepauuonnsie Hrepaimonnrie MeTf) Bl AR pelienus ypaBHeHUi. Meron
METOJIbI JJIs [t LT MIPOCTOI UTEPALIUH U €TO
pelieHus ypaBHeHUI Momudukanun. Meton
Bercreiina. Meton HeroTona-
Padcona Pacuér cxogumocTn
peumkioBoro notoka CXTC. 1IK-12
[IpumeneHme NTEPATMOHHBIX
METOOB IIPH COCTABICHUHN
MaTepraitbHbIX OanmancoB XTC.
Pewenue cucrem ypaBHeHuUH ¢
HCTIONIE30BaHUEM CPE/ICTB
OBM.
4 Tema 4. 4 OCHOBHBIE (PU3NKO-XUMHIECKIE
ABTOMAaTH3aIUSA ABTOMaTH3aNKs pacuéra HU3HKO- cBoiicTBa BemlecTB. CBONWCTBO
pacuéra pu3HuKo- XUMHYECKUX CBOMCTB CMecell 1 X aJUTUBHOCTU. MeToibl pacueTa
XHMHYECKHX CBOMCTB HHTErPAIHSA B PACUETHEBIE CXEMBI cocTaBa OMHAPHBIX CMECeH. TTK-7
cMecel U ux Iporecca. Mertobl pacuera cocraBa
WHTETpanys B MHOTOKOMITOHEHTHBIX CMECEH.
pacu€THbIe CXEMBI
mpoliecca.
5 Tema 5. OcHoBueble cBeneHus 1o PTM u
PykoBonsmue PyKoBozsIze TeXHUYECKHE PJ1. IlpoexTupoBaHue y3ia0B u
TEXHUYECKUEC MaTepualbl (PTM). PEEOBOEHQLI/IC JeTalied XUMHIECKOTO
marepuaisl (PTM). noxymenTsl (P1). IIpuMeHenus obopynoBanust PTM u P/1.
PykoBonsmue PTM u PJI ipu pOeKTHPOBAHUH O0nacTi pUMECHEHHS
noxkymentsl (PJD). 2 XUMHYECKOT0 000PYIOBaHUS. nopmaneit, TOCToB n 1IK-8
[Ipumenenus PTM u HOPMaTUBHO-TEXHUYECKOM
P/l npu JIOKYMEHTALMU NPU NPUHATHU
MPOCKTHPOBAHUU TEXHUYECKOTO PEIICHUS TIPH
XUMHYECKOTO MPOSKTHPOBAHHUH Y3JIOB,
000pyIOBaHHSI. JIeTaei, KOMIUIEKCOB M T.JI.
6 Tema 6. OCHOBHOE M BCIIOMOTaTEIbHOE
[on6op OCHOBHOE ¥ BCIIOMOTaTEIbHOE 060py10BaHNE XUMHUIECKHX 1
CTaHAapTHOT'O 2 O6ODVI[0BaHI/Ie XUMHUYECKUX U HCCI)TCXI/IMI/I‘IBCKI/IX TIK-12
00opynoBanms. He()TEXUMHUYECKUX TPOU3BOICTB. TpOHU3BOJICTB.
[epecuer XapakTepHble 0COOEHHOCTH TIPH
CTaHJAPTHHIX MIPOBEICHHH XUMHUKO-




XapaKTepUCTUK TEXHOJIOI'MYECKOro IpoLecca.
CTaHapTHOTO
o0opynoBaHUs HA
paboune yclIoBHsL.
7 Tema 7. HasnaueHue ¥ OCHOBHbBIC BUTIBI Tuner YMII. Ycrpoiictso u
OcHOBBI YMIIL. 0a30BEIH QyHKIIMOHAT
MOJEIUPOBAHUSA OO0nme NPWHIMIBL _yCTpo#cTBa | coBpeMeHHBIX Y MII mist
CXTC B YMIIL. MOJEIMPOBAHUS XUMUKO- TIK-12
YHUBEPCAIBHBIX bazoBele npuemsl pa6otel B YMII | TeXHOJIOTHYECKHX MPOLECCOB. '
MOZEUPYIOIINX OpU___ MOJENUPOBAHWU __ XMMHKO- | OOmme mpueMsl, HCIIOIb3yeMble
IIPOTrPaMMHBIX TEXHOJIOTHIECKOTO HpoIecca. IIpU MOJETUPOBAHUU
nakerax (YMII) TEXHOJOTMYECKUX IPOLECCOB.
8 Tema 8. Ilonarue pacyeTHOU cxembl | PacuerHas cxema mporecca u
CHHTE3 2JIEMEHTOB mpoliecca. MeToAbI ee nocrpoeHue. Cunres
CXTCc Ilondartue  cuHTE3a  pacyeTHOH | pacuyEeTHBIX CXEM C
HCTIOIb30BaHIEM CXEMBL. HCTIONB30BaHIEM 0a30BOTO
CTaHJapTHBIX Wnentndukanns ¢ynxunonana YMII. Cunres
0JIOKOB, BXOASIINX B CHHTE3UPOBAaHHON DAcUeTHON | pacdeTHBIX CXEM C
6azy manHeix YMIL CXEMBI. HMCIOJIb30BaHUEM 1IK-8
pacmupeHHoro QyHKIHOHAIa '
YMIIL
Wnentudukanus pacueTHBIX
CXeM IIpoliecca 0 JaHHBIM
TEXHOJIOIN4ECKOTO
o0cien0BaHus ISHCTBYIOIINX
YCTaHOBOK.
6. Codep.)fcauue RPpAKMUYECKUX 3aHam ui
Ne, Pazgen Yacol HanmenoBanue Kpartkoe dopmupyemble
n/ AUCIHUIIJIMHBI Hpalcanecxoﬁ coaecpkaHue KOMIIETCHUINH
1 padoThI
7 Tema 7. OcHOBBI IMpakTnueckas pabora Nel. Cocrasnenue pacuetHont | [IK-7
MOJIEIIMPOBaHUS CXeMBI IIpoliecca
CXTCB Pacuer nponecca ruapatanuy | TAAPATALMN U BBEACHUS
YHUBEPCAIbHBIX OKWCH STHICHA TIPH HCXO/IHBIX JaHHBIX.
MOJIETTUPYIOMIUX 9 [IPOU3BOACTBE BBenenne naHHBIX IO
MPOrPaMMHBIX MOHO3 THIIEHTIIAKOIS pEaKIMu ruapaTanum
nakerax (YMII) OKHCH 3THJIEHA U PACUYET
MaTepuanbHOro OanaHca
peaxuum.
8 Tema 8. Cuntes IMpakTnueckas pabota Ne 2 KonctpyktusHzsli pacuer | [7K-8, I1K-12
anementoB CXTC ¢ TpyO4aToro peakropa,
HCIIOJIb30BAHUEM WHTETpalys pacYeTHBIX
CTaHJIaPTHBIX OJIOKOB, 9 KoHCTpyKTHBHBII pacder METO/IMK B
BXOJSIIIKX B Oa3y TpyO4uaToro peakropa YHUBEPCAIbHYIO
naHHbIx YMIL. MIPOU3BOJICTBA MOJIEJIUPYIOILYIO
MOHOATHJICHTUKOJIS METOIOM | IIPOrpamMy.
THpaTaluHi OKHCH THIICHA

Ilpakmuueckue pabomvi

7. Cooepotcanue 1a00pamopHvIX 3aHAMUIL

NPOBOOSAMCSL 8 NOMeweHul Y4eOHou 1abopamopuu ¢ UCNOAb308AHUEM
cneyuanbHo20 060py008aHUs.

CdopmynupoBath 11€J1b NPOBEACHUS JJa00PaTOPHBIX PadoOT.

Ne, Pazgen Yacsl HanmeHnoBanue Kpartkoe dopmupyeMble
n/ AUCHUIIJIMHBI .]'laﬁOpaTOpHOﬁ paﬁOTbl coaepiKxanue KOMIICTCHIIMH
1

2 Tema 2. [Tonsarue JlaGopatopHast pabora 1. CocraBieHne cxem TIK-7

CIIOKHOH XUMHKO- 9 XHUMHKO-
TEXHOJIOTHYECKOi COCTaBJIeHHE CXEMBI XUMHKO- | TEXHOIOTHYECKOTO
cucremsl (CXTC). TEXHONOTHYECKOrO Mporecca | Mpolecca (Ha npumepe




MIPOM3BOJICTBA TIIMKOJICH
METOJ/IOM THIPATAIH).
Cocrasiienue Oaanca

npolecca.
Tema 3. JlaGopatopHast pabora Ne 2 Pemenue cucrem 1IK-8
Wrepannonnsie YpaBHEHUI
METOIbI IJISI PEIICHUS UTEPAIMOHHBIMI
YpaBHEHUMH. METO/aMU: IIPOCTOH
Pemenue cucrem ypaBHeHuUi arepary, Bercrelina,
UTEPAIMOHHBIMU METOJAMHU Hetoroma-Pagcona
Tema 4. JlaGoparopuas pabota Ne 3. CocraBieHue 1IK-12
ABTOMaTH3AUSL HOATIPOTPaMMBI 110
pacuéra Gpu3uKo- aBTOMAaTU3UPOBAHHOMY
XUMHYECKHX CBOICTB ABTOMATH3AIMs pacy&Ta pacueTy QU3HMKO-
cMecelt U X (PMBHKO-XMMHUUECKHX CBOjicTB | XMMHUCCKHX CBOHCTB
UHTETpanus B cMecel
pacuéTHbIE CXEMBI
npolecca.
Tema 5. JlaGoparopHas pabota Ne4 Cocrasnenue mporpammbl | [TK-12
PykoBonsuiue 10 pacueTy
TEeXHUIECKHE TEOMETPHIECKIX
Mmarepuaisl (PTM). pa3MepoB MaPOBBIX
PykoBonsuue 3KEKTOPOB.
noxkymeHTsI (P1). ABTOMaTH3aIUs METOIUKH
IIpumenenns PTM n PTM-6
P/l npu
MPOEKTHPOBAHUH
XUMHYECKOTO
obopyznoBaHus
Tema 6. JlaGoparopHast paborta Ne5 IMox6op xoupencaropa Ha | ITK-12
ITon6op cranmapTHOTO napoxekropHyto BCC.
obopyznoBaHus. Mexanudeckuii pacuet
IIepecuer COCTaBHBIX YacTel
CTaHIapTHBIX ITon6op KOKyXOTpyOUaToro KOHJIEHCATOpa.
XapaKTePUCTUK KOHZIEHCATOpa CocraBieHue oT4eTa o
CTaHIAPTHOTO TpeboBanmsM TEMA.
obopynoBaHus Ha
paboumie ycioBus
Tema 7. JlaGoparopHas paboTta Ne6. Pazpabotka pacueTHOI 1IK-12
OCHOBBI MOJIENH KOJIOHHBI IO
MOZEIPOBAHUS Ppa3eNIeHII0 CMECH
CXTCB "mpomnaH-nponwieH"
YHUBEPCATBHBIX MOI[GJ'II/IpOBaHI/Ie KOJIOHHBI I10 HpOBe,HeHI/Ie YHUCJICHHOT O
MOJCIUPYIOIIHNX paszeneHuio cMecH "mponan- | OKCIIEPHMEHTA 10
OpOTpaMMHBIX r[por[p[neﬂ" OIIPCIICTICHUIO
nakerax (YMII) ONITUMAJIBHBIX YCIOBHUHA
MPOBEAEHHUS IIpOIIecca.
JlaGoparopHas pabota Ne7. MonenupoBaHue 1IK-8
mpoIiecca CTa0MIH3aui
Ta30BOTO KOHJEHCATa
MopenupoBaHre XUMUKO-
OTIpe/ieNICHUE
TEXHOJIOTHYECKOro mponecea | o pESKHMOB
CTaOUIIM3aLUH Ta30BOTO
pabOTHI yCTAaHOBKH
KOHJIeHcaTa
Jla6oparopHas pabota Ne8. CocTaByieHHe pacueTHOM IIK-12
CXE€MbI YCTAHOBKHU
HepBUYHOH NepepadoTKH
HepTH. Pacuer
MopenupoBaHue Tporecca
. XapaKTEPUCTUK OCHOBHBIX
MEePBUYHOHN IepepabOTKH TEXHOTOMHUCCKHX
HegH IIOTOKOB.
Jla6oparopHas pabota Ne9. CocTaByieHHe pacUeTHOM IIK-8

CXEMBI NTapO3KEKTOPHON




MonenupoBanue CHCTEMBL BCC, pacuer
coznanus Bakyyma (BCC) TeOMETPUYECKUX
YCTaHOBKH pa3elIeHus pa3MepoB MapOBEIX
Mazyra. 9KEKTOPOB, TOI00P
MPOMEKYTOYHOTO
TEIIIO0OMEHHOTO
000pyJOBaHUSL.

8 Tema 8. Jla6oparopnas pabora Ne 10. | CocraBnenue pacuetHoit | [IK-12
CuHTE3 JIEeMEHTOB CXEMBI KOHTAaKTHOTO
CXTCc yCTpolicTBa  BaKyyMHOMH
HCIIOb30BaHIEM KOJIOHHBL.

CTaHJIapTHBIX OJIOKOB, BimsiHue reoMeTpHIecKux HccnenoBanne  BIMSIHUE

BXOJIIINX B Oa3y XapaKTePUCTHK KOHTAKTHBIX THIPaBIMIECKOTO

naaHbIX YMIL. YCTPOHCTB Ha Iporece CONPOTHBIIEHHE
pasleneHus CMEeCH o] KOHTAaKTHBIX  YCTPOWCTB
BaKyyMOM. Ha paboty BCC.

8 JlaGoparopuast pabora Ne 11. | CocraBnenue pacuernoit | I7K-8
MOZENN HECTaHAAPTHOTO
obopynoBaHus Ha
npuMepe KHUIKOCTHO-
KOJIBLIEBOTO  BAaKyyMHOTO
Hacoca (JKKBH).

Pacyernas monens HccnenoBanue  BOMAHUA

HECTaHAapTHOTO 9KCILTyaTaIlMOHHBIX

00opya0BaHUs C XapaKTePHCTHK

UCTIOIb30BAHIEM BCIIOMOTaTEIbHBIX

uHCTpyMeHTapus Y MIT TEXHOJIOTMYECKUX
MOTOKOB ~ Ha  oOuIyro
MPOU3BOJUTEIHHOCTD
JKKBH

8 JlaGoparopHas padota Ne 12. | HUaTterpanus pacdetHoit | [IK-12

cxemst BCC mHa O6a3e
WHrterparuBHas KKBH B pacquHy}(v)
XapaKTepHUCTHUKA BaKyyMHON MOZAeb BaKyyMHOH
KOJIOHHBI 110 PA3/IENEHHIO KOJOHHB ¥ COCTAaBIICHHE
MHOTOKOMIIOHEHTHOH cMecn, | MHTCTPATHBHOM
XapaKTePHCTHKU
YCTHOBKH.

Jlabopamopuvie pabomul

npoBOOAMCS 8 nomeuwjeHuu y4eonou a1abopamopuu

CneyuanbHo20 000PY008aAHUsL.

8. Camocmoamenvnan paboma daxanaepa

C UCNOJIb306AHUEM

Ne TeMbl, BBIHOCHMBIE HA Yaceol ®opma CPC ®opmupyemble
n/n CaMOCTOSITEIbHYI0O Pa00OTy KOMIIETECHIIUHU
TToaroroBka k
Uccnenosanne CTXTC meromamu
1 A A 12 71a00paTOPHBIM U IIK-7, [IK-8, IIK-12
MaTeMaTHYECKOT'0 MOAEITUPOBAHUS
MPaKTHIECKHM paboTam
Pemenne HenMMHEHHBIX ypaBHEHHH Tozroroska k
2 P 18 71a00paTOPHBIM U IIK-7, [IK-8, IIK-12
UTEPALMOHHBIMU METOJIaMH
MPaKTHIECKHM paboTam
PacuerHble METOANKH o Ioaroroeka k
3 | onpeneneHuIo (GpU3NKO-XUMUYECKUX 12 71a00paTOPHBIM U IIK-7, [IK-8, IIK-12
CBOWCTB VHIMBUTYaJIbHBIX MPaKTHIECKHM paboTam
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KOMIIOHCHTOB M UX CMecel

IIpumenenns PTM wu P/ npm [loaroroBka k
IPOEKTHPOBAaHUU XMMUYECKOTO 12 71a00paTOPHBIM U IIK-7, [IK-8, IIK-12
000pYIOBaHHSI. MPaKTHIECKHM paboTam
IloxaroroBka k
OtpacneBble CTaHAAPTHI U HOPMaJX 12 71a00paTOPHBIM U TIK-7, [IK-8, [IK-12
MpaKTHIECKHM paboTam
CoBpemeHHbIE pOrpaMMHbIE
KOMIUIEKCHl JUIi  MOJEIUPOBAHUS Hozxroroska k
XHMHKO-TEXHOJIOTHICCKUX 24 11abOpaTOPHBIM 1 IK-T, TIK-8, [IK-12
IPOLECCOB MPaKTHYECKUM paboTam 1
TECTUPOBAHHUIO
IloxaroroBka k
OCHOBBI CHHTE3a PacUETHBIX CXEM
TUTIOBBIX MPOLIECCOB c 18 7a00paTOpHBIM 1 TIK-7, [IK-8, [IK-12
MPaKTHYECKUM paboTam 1
npumeHenuem Y MIL
TECTUPOBAHHIO
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9. Hcnonvzosanue peiimunzogoil cucmemvl OUeHKU 3HAHUIL

IIpu oyenxe pe3ynrbmamog oesamenbHOCmMU CMYyOeHmo8 8 pamKax OUCYUNTUHbBI
«CoepemeHnble Memoobl paciema XUMUKO-mexHoI02UYeCKUX CUCEeM» UCHONb3YemCs
peumuneosas cucmema. Peumuneogas oyenka Gopmupyemcs Ha OCHOBAHUU
meKywe2o U NpoMed*CYmouHo20 KOHmpoasa. Makcumanbhoe u MUHUMATIbBHOE
KOIUYeCmeo 6aio8 no pasiuiHblM 6U0am yueOHoUu pabomovl ONUCAHO 8 NOJIOHCEHUU
0 peumuH2080U cucmeme.

Ilpu usyuenuu oucyuniunvl 6 7 cemecmpe npeoycmampusaemcs GblnoJIHeHUe
12 nabopamophwvix pabom, 2 npaxmuyeckux pabom u 00HOU mecmosou pabomul. 3a
omu 3 KOHMPOJbHblE MOYKU CMYOEHm MO*Cem NOAYYUMb MAKCUMATbHOE KOA-60
bannoe — 60 (4 6anna 3a Kadxcoyro nabopamopuyro pabomy, 2 oania 3a
npakmuydeckyro pabomy u 8 6bannoe 3a mecmosyro pabomy). B pesyromame
MAKCUMATbHBIL meKywull petumune cocmaeum — 60 6. 3a sx3amen cmyoeHm modHcem
NOYUUMb MAKCUMATbHOE KOJ1-860 banos — 40.

Ouyenounvle cpeocmaea Kon-60 Min, éannoe Max, oanrnoe6
Jlabopamopnasn paboma 12 30 48
Ilpakmuueckasn paboma 2 1 4
Koumponwvuotit mecm 1 5 8
IK3amen 1 24 40
Hmozo: 60 100

10. Ouenounvie cpeocmea 011 meKyuie20 KOHMPOJIA YCneeaemocmu,
NPOMENCYMOUHOI AMMeECMayuu o UMOo2am 0C60EeHUA OUCUUNTIUHDL

OyeHnounvie cpedcmea 01 npoedeHUsi meKywe20 KOHMpOJisl YChe8aemocmu,
NPOMENCYMOYHOU ammecmayuu o0y4aruuxcs u umoz2080u (20Cy0apcmeeHHouU
Umoz2060t) ammecmayuy pazpadamsvléaromcs: Co2naAcHo nonoxcenuio o Pouoax
OYEHOUYHBIX CPeoCcms, paccMampuearomes Kak COCMmAsHas yacmes pabdoueil
npocpammol U 0QOPMIAIOMC OMOEbHLIM OOKYMEHMOM.
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11. Unghopmayuonno-memoouueckoe ovecneuenue OuCyunIuHbl

11.1 Ocnoenasn rumepamypa

[Ipu wusyuenun pucuuIUIMHBL «COBpPEMEHHBIE METOJbl pacyéTa XUMHUKO-
TEXHOJOTUYECKUX CHCTEM» B KadeCTBE OCHOBHBIX HCTOYHHMKOB HWHMOpMALIMU
PEKOMEHIyETCSl UCIOJIb30BATh CIIEAYIOIIYIO JIUTEPATYPY.

OcHOBHbIE MICTOYHUKH HH(OPMALIMHU

Koa-Bo 7Kk3.

SustmunaoB, H.H. CucremHsIi anamm3
XUMHUKO-TEXHOJIOTUYECKUX MPOLIECCOB C
ucnonb3oBanueM rnporpammbl ChemCad
[DnexTpoHHBIN pecypc] : yueOHOe mocooune
/ H.H. 3ustounos, T.B. Jlantesa, [[.A.

160 sx3. B YHUIL KHUTY
http://ft.kstu.ru/ft/978-5-7882-XXX-

PbiKOB [U 1p.]. — DJIEKTPOH. TaH. —

Ziyatdinov Sistemny-analiz.pdf

Kazans : KHUTY (Kazanckuit
HAI[MOHAJILHBIN UCCIIeI0BATEIbCKHIMA
TEXHOJOTH4ecKkuil yauBepcuter), 2009. —

Hoctyn ¢ IP-anpecoB KHUTY

212 c.
ITonukapos W.N., Ilonukapo C.H.,
PaukoBckuii C.B. Pacuer MammH u

anmapaTtoB XHUMHYECKHX IPOU3BOJCTB U
He(drerazonepepaboTkn (  TOpUMEpPHl U
3amaun) YuebO.moc. M.: Ansda-M, 2008.
720c.

705 sx3. B YHULL KHUTY

Knunos, A.B. MaremaTuueckoe
MOJCIIUPOBAHNE XUMHUKO-
TEXHOJIOTHYECKHX MPOIECCOB
[DnexTpoHHBIH pecypc] : yuebHOoe mocobue

70 5x3. B YHUL] KHUTY
Ob YHUIL]

/ A.B. Knunos, A.I'. MyxameT3siHOBa. —
OnektpoH. naH. — Kazans : KHUTY
(Kazanckuii HallMOHATBHBIN

http://ft.kstu.ru/ft/978-5-7882-0774-2-Klinov_Mat-
modelirovanie.pdf
Hoctyn ¢ IP-anpecoB KHUTY

MCCIJIE0BATEIbCKUN TEXHOJIOTMUYECKUM
yHuBepcuter), 2009. — 144 c.

11.2 /lonoanumensnan tumepamypa

B kauecmee oOononnumenvhvix UCMOYHUKOS qubOPM(lLﬂ/lu peKOJweH()yemc;z

UCNOIL3068AMb CLEOVIOWYIO TUMEPaAmypy:

JlonoJIHUTE/IbHBIE HCTOYHUKH HH(popManuu

Koa-Bo 3Kks3.

1 Brnacos, A.Il. MccnenoBanyie THIOBBIX TPOEKTHBIX
pelIeHni aBTOMAaTU3UPOBAHHBIX MHPOPMAIIMOHHBIX
CUCTEM MPEANPUATUN XUMUYECKOTO
MaITuHOCTPOEHUS [ DIEKTPOHHBIN pecypc:
MoHOrpadus. — DIEKTPOH. 1aH. — VBaHOBO :
UI'XTY (MBaHOBCKHiI rocy1apCTBEHHBI XUMHUKO-
TEXHOJOru4eckuil yausepcurert), 2012. — 107 c.

OBC «Jlanb»
https://e.lanbook.com/book/4536

Hoctyn u3 mro6oii Touku UHTEpHETa, Tocie
peructpanuu ¢ IP-anpecos KHUTY

2. I'ymepoB, A.M. Maremaruueckoe
MOACIINPOBAHUEC XUMHUKO-TEXHOJIOTUYCCKUX
MPOIIeCCOB [ DIIEKTPOHHBIN pecypc] : yuebHoe

OBC «Jlanby»
https://e.lanbook.com/book/41014
Joctyn u3 mo6oii Touku MHTEpHETa, ocie
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http://ft.kstu.ru/ft/978-5-7882-%D0%A5%D0%A5%D0%A5-Ziyatdinov_Sistemny-analiz.pdf
http://ft.kstu.ru/ft/978-5-7882-%D0%A5%D0%A5%D0%A5-Ziyatdinov_Sistemny-analiz.pdf

nocobue. — DnektpoH. nan. — CII6. : Jlans, 2014.
— 176 c.

peructpauuu ¢ IP-agpecos KHUTY

OcunoB  2.B.  KoscTpykTHBHOE  OodopmiieHHE
IpOIECCOB  MEPBUYHOW  mepepaboTku  HeTH
[VueOnuku]| : yue6. mocodbue / 2.B. Ocumos, D.111.
Tensaxos, M.A. 3akupos ; Kazanckuii Haul. uccien.
TexHod. YH-T .— Kazanp : U3g-so KHUTY, 2017
—129,[3] ¢

66 sx3. B YHUILl KHUTY

11.3 dnekmponnwvie ucmounuku ungopmayuu
ITpu w3yyenun auctumumasl b1.B.JIB.7.2 «CoBpeMeHHbIe METOAbl pacyéra
XAMUKO-TEXHOJIOTHYECKUX  CUCTEM»  MCIOJB3YIOTCS  CIEAYIOIINE HCTOYHHUKHU

AIIEKTPOHHOU MH(POPMALIUHU:

=

OK YHUIL KHUTY - http://ruslan.kstu.ru

2. Db YHUII KHUTY - http://ft.kstu.ru/ft
3. BBC Znanium.com - http://znanium.com
4

. DBC «Jlanby» - http://e.lanbook.com/books/

Corj1acoBano:

” ’ i _/;L,’/"/ A Ex
. ‘ . i 7.:,4“‘7‘,& :
3as.cextopom OKY® = ——,/;.f» .
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http://ruslan.kstu.ru/
http://ft.kstu.ru/ft
http://znanium.com/
http://e.lanbook.com/books/

12. Mamepuanvno-mexnuueckoe obecneuenue OUCUUNIUHBL (MOOY/IA).

B kagecTBe MaTepHAIBHO-TEXHUYCCKOTO OOCCIEUYCHUS  JIUCIHMILIAHBI
«COBpeMEHHBIE METOJBI PacyéTa XUMHUKO-TEXHOJIOTHYECKHX CHCTEM» Ha JICKIUSAX U
7a00paTOPHBIX 3aHATHIX HCIIOJIL3YIOTCS MEPCOHATBHBIC KOMITBIOTEPHI C BBIXOJOM B
WutepHeT, npoekTop, skpaH, makeTsl 1O obmiero nasmadenuss Word, Excel u
crienuajbHOro Hasauenuss UniSim.

13. Obpazosamenvnovie mexnonozuu

KonmuecTBo 4acoB B MHTEpaKTUBHON (hopme cocraBiseT 33 yaca oT 00Iero
KOJIMYECTBA ayIUTOPHBIX YaCOB.

B pamkax uzydenus nucuuruinHbl « COBpEMEHHbBIE METOJ/bl pacyéTa XUMUKO-
TEXHOJOTUIECKUX CHCTEM» MIPUMEHSIOTCS CIIeTYIONTHE COBpPEMEHHBIC
oOpa3oBaTeNbHbIE TEXHOJIOTUU:

1. texHonorus AupdepeHInPOBaHHOIO U MTPOOIEMHOI0 00YUEHUS;

2. uH(popMaIMOHHBIC TeXHONoruu (paborta B cpeae mporpammser “Workbench”,
“Excel”, “Microsoft Power Point” mpu BBIIOJHEHUH MPAKTUYSCKUX PadoT,
MOJATOTOBKH JTOKJIAJIOB, MPE3CHTAIUHN );

3. TIPOBOJATCS BBICTYIICHUS/TOKIAIBI TI0 U3Y9aeMBbIM TE€MaM C TIOCIIETYOIICH
JINCKYCCHEH.



JIuer nepeyrBep:kaeHusi paéodeii nporpaMmel

PaGovas nporpamma no aucuumiuae b1.B.JIB.7.2 «CoBpeMeHHbBIE METOIbI pacyera
XHUMHKO-TEXHOJIOTHYECKUX CHUCTEM» 110 HampaBjeHuro rnoarotoBku 21.03.01
«HedTrerazosoe neno»

opoduns  «IKemuryaTtalys M OOCIY)KMBAHHUE  TEXHOJOTHYECKHX  OOBEKTOB
He()TEra3oBoro MPOM3BOJICTBA» MEPECMOTPEeHa Ha 3aceaHku Kadeapbl «MalluHbI U

7

anmnaparhl XHMHYECKHX IIPOU3BOJICTBY
No JlaTa Hanmuuwe Hanmnune [Toanuce [Tonmuce [Toamuce
/T | MepeyTBEPXKIEHHUS | M3MCHEHHWil | H3MEeHEHWH B | pa3paGoT- | 3aBedyloLIero | HavyalbHHKA
PIT (mpotokon CITHCKE yuka PII kadenpoit YMII
3aceIaHus JUTEPATYPHI
kadenper No ot
20) 0 \ 7
Ne8 ot HET HET
07.09.2018r. (] Vd& <::%/&_ y //?7//’&
4 4 /
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