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ABSTRACT

Bachelor’s degree in 18.03.01 Chemical technology
Profile: Technology of chemical and oil refining industries
Course title: Design of chemical plants and equipment
Elective courses, 4 credits

Instructor: Reutov V.A.
At the beginning of the course a student should be able to:

for successful study of the discipline, the following preliminary competences
should be formulated:

— ability to use modern methods and technologies (including information) in
professional activity (GK-5).

— possession of the basic methods, methods and means of obtaining, storage,
processing of information, computer skills as a means of information
management (GPK-5).

— ability and readiness to carry out technological process according to
regulations and to use technical means for measurement of the main parameters of
technological process, properties of raw materials and production (PC-1).

— readiness to apply analytical and numerical methods for solving problems,
to use modern information technology, to process information using the application
software of the sphere of professional activity, to use network computer
technology and databases in their professional field, application software packages
for the calculation of technological parameters of equipment (PC-2).

— the ability to make specific technical decisions in the development of
technological processes, to choose technical means and technologies, taking into
account the environmental consequences of their use (PC-4).

Learning outcomes:

- develop projects as part of the team of authors (PC-24).

- use information technology in project development (PC-25).

- design technological processes using automated systems of technological
preparation of production as part of the team (PC-26).

Course description: The knowledge gained in the course "design of
chemical plants and equipment" is used for the preparation and writing of
qualification works.

The purpose of the discipline: the acquisition of theoretical knowledge and
practical skills of calculations in the field of design of chemical plants and
equipment of chemical industries, necessary in the performance of final qualifying
work and independent professional activity.

Objectives of the discipline:

Development of professional competencies in the field of knowledge about
the principles and methods of design of the chemical industry, the design stages,



the composition of technical documentation in the development of projects for
technical facilities and enterprises of the industry.

Mastering the basics of technological and structural calculation and design
of basic and auxiliary equipment of chemical industries.

Main course literature:

1. Slesarenko, I. B. Osnovy proektirovaniya : ucheb. posobie dlya vuzov / I.
B. Slesarenko. — Vladivostok : Izd-vo Tihookeanskogo ekonomicheskogo
universiteta, 2010. - 128 S. (45 ekz.)
https://lib.dvfu.ru:8443/lib/item?id=chamo:358958&theme=FEFU

2. Osnovy tekhnologicheskogo proektirovaniya v  mashinostroenii
[Elektronnyj resurs]: ucheb. posobie/ T .A. Duyun, I. V. SHrubchenko, A. V.
Hurtasenko, M. N. Voronkova, L. V.Murygina. - EBS ASV, 2013. - 268 c.
http://www.iprbookshop.ru/49718.html

3. Leont'eva A.l. Oborudovanie himicheskih proizvodstv. CHast' 1
[Elektronnyj resurs]: uchebnoe posobie/ Leont'eva A.l.— Elektron. tekstovye
dannye.— Tambov: Tambovskij gosudarstvennyj tekhnicheskij universitet, EBS
ASV, 2012.— 234 ¢.— Rezhim dostupa: http://www.iprbookshop.ru/64134.html.

4. Leont'eva A.l. Oborudovanie himicheskih proizvodstv. CHast' 2
[Elektronny] resurs]: uchebnoe posobie/ Leont'eva A.l.— Elektron. tekstovye
dannye.— Tambov: Tambovskij gosudarstvennyj tekhnicheskij universitet, EBS
ASV, 2012.— 281 c.— Rezhim dostupa: http://www.iprbookshop.ru/64133.html.




AHHOTAIUA

PabGouass nporpamma aucummuiiHbl  "TIpoekTHpoBaHHME  XMMHUYECKUX
IIPOU3BOJICTB M 000pyA0BaHUs" pa3paboTaHa Jijisi CTYJIEHTOB 4 Kypca HanpaBleHUs
18.03.01 "Xwumuueckass TexHosorus", npodwib "TEeXHOJOTMU XUMHUYECKUX U
HedTenepepabaThIBalOIUX MPOU3BOACTB" B COOTBETCTBUU ¢ TpeboBaHusmu OC
BO /IB®Y no ngaHHOMY HampaBJC€HUI0O M OTHOCUTCA K BapUaTHBHOW YaCTH
yuebHoro mnana b1.B./1B.03.01.

OOmiasi TPyJOEMKOCTb OCBOEHHUSI TUCILUIUIMHBI COCTaBisieT 4 3ayeTHHIC
enuHUIBL, 144 gyaca. Y4eOHBIM IUTAHOM MTPETYCMOTPEHBI JIEKIIMOHHBIE 3aHsITHS (36
4ac.), 1aboparopubie paboThl (54 yac.), camocrosiTenpHas padbora (54 Jac.) U3 HUX
36 yacoB Ha 3k3aMmeH. JuciuniauHa peanusyercsa B 7 cemectpe 4 Kypcea.

Kypc "IlpoexkTnpoBaHue XHUMHUYECKHX MPOU3BOACTB M 000pyIoBaHHS"
obecrieynBaeT MOJATOTOBKY BBIMYCKHMKOB HampaBieHus 18.03.01 "Xumuueckas
TEXHOJIOTHUS" K BBINOJTHEHUIO MPOQPECCHOHANBHBIX 337a4y B 00JIACTU MPOEKTHO-
KOHCTPYKTOPCKOU J€ATEIbHOCTH.

Kypc "lIpoektupoBaHue XUMHUYECKHUX IPOU3BOJICTB U 00OpyJa0BaHU"
OCHOBBIBAETCSI HA 3HAHMSIX CTYACHTOB, TMOJYYEHHBIX MO JUCHUILIMHAM:
"Umxenepnas rpaduka", "KommbrorepHas rpaduka", "Teoperuueckas wu
npukiagHas mexanuka', "IIpomecchl W anmaparbl XMMHYECKOW TEXHOJOTHHU',
"O6mas xumuyeckas TexHosorusa", "MoaenupoBaHre XMMHKO-TEXHOJIOTHUECKUX
npoueccoB”, "Cuctempl ynpaBi€HUS XHUMHKO-TEXHOJIOTMYECKMMHU IpoLieccamu’,
"CuctemMbl ~ aBTOMaTHYECKOTO  IpoekTtupoBaHus", "MarepuanoBenenue U
TEXHOJIOTHSI KOHCTPYKLIMOHHBIX ~MaTepHasioB". 3HaHWs, IOJYYEHHbIE NpH
U3Y4YEHUHU 3TOr0 Kypca, OyIyT HCIONb30BaHbl MPU H3YYCHUU MPOQPHIBHBIX
JTUCIMIUIMH, B HAyYHO-UCCIIEI0BATENbCKOW paboTe CTYJEHTOB M MPHU MOATOTOBKE
BBIITYCKHOM KBAJIM(DPUKAITMOHHOM PaOOTHI.

Heab mucuMIIMHbL: TPUOOPETEHUE CTYICHTAMH TEOPETUUECKUX 3HAHUHN U
MPaKTUYECKUX HABBIKOB PAcCye€TOB B 00JIACTU MPOEKTUPOBAHUS XHUMHUUYECKHUX
OpeaAnpuaTuii 1 o00pYyJOBaHUS XMMHUYECKHX MPOU3BOJICTB, HEOOXOIUMBIX MpU
BBINIOJIHEHUH BBITYCKHOM KBaJIM(PUKALMOHHON pabOThl MU CaMOCTOSITEIbHOU
po(ecCUOHANbHOM 1ESITEIbHOCTH.

3anpaum QIMCUMILINHBI:

- Pa3Butne mnpodeccuoHambHBIX KOMIETEHIMH B 00JacTH 3HAHUHA O
NpUHLIMNAX W METOAAaX  MNPOEKTHUPOBAHUS  NPEANPUSITUN  XHUMUYECKOU
IPOMBIIUIEHHOCTH,  CTQJUSAX  IPOEKTHUPOBAHHS,  COCTaBE  TEXHUYECKOU
JOKYMEHTAlluu TNpu pa3pabOTKE TMPOEKTOB HA TEXHUUYECKHE OOBEKThl H
NPEANPUATHS OTPACIIH.

- OBlajieHHe OCHOBAaMH TEXHOJOTMYECKOTO U KOHCTPYKIIMOHHOI'O pacyeTa
U MPOEKTUPOBAHUSI OCHOBHOTO M BCIIOMOTATEIbHOTO 000PYIOBAaHUS XUMUYECKHUX
MPOU3BOJICTB.

Jlist ycnemHoro u3ydeHusi AUCHUIUIMHBL "[IpoekTupoBaHHE XUMUYECKUX
MPOU3BOJICTB U 000pynOoBaHMs" y 00y4YalOMUXCs JOJIKHBI ObITh CPOPMUPOBAHBI
CJIeyIolMeE MPeABAPUTENbHBIE KOMIIETEHIUU:



OK-5 — crnocoOGHOCTHIO UCTOIB30BaTh COBPEMEHHBIE METO/IbI U TEXHOJIOTUU
(B ToM unciie nHGOPMaIlMOHHBIE) B MTPOGHECCHOHAIBHOU JIESITEIbHOCTH;

OIIK-5 — BinasgeHHEM OCHOBHBIMHM METOJAMH, CHOCO0aMU U CpeICTBaMHU
IOJly4YEHUs, XpaHEHUs, NepepaboTKu HMHPOpMAlMU, HaBbIKAaMU pabOTHl C
KOMIIBIOTEPOM KaK CPEACTBOM YIPABICHUS UHPOpPMAIUEH;

IIK-1 — cnoCOOHOCTBIO M FOTOBHOCTBIO OCYLIECTBJIATH TEXHOJIOIMYECKHUN
IPOLIECC B COOTBETCTBUM C PETJIAMEHTOM M MCIIOJIb30BaTh TEXHUUYECKHE CPEICTBA
JUIS MU3MEPEHHsS OCHOBHBIX MapaMeTPOB TEXHOJIOTMYECKOTO MpOIecca, CBOWMCTB
CBIPBS. ¥ IPOAYKIINU;

[1K-2 — roTOBHOCTBHIO MPUMEHATH AHAIUTHYECKHE W YHMCICHHBIC METObI
pelleHusl MOCTABJICHHBIX 3a/lay, MCIOJIb30BaTh COBPEMEHHBIE MH(OPMAIIMOHHBIC
TE€XHOJOTHH, MPOBOAUTH 00pabOTKy UHPOpMAMU C  HCIOJIb30BAHHEM
IOPUKJIATHBIX MPOTPAMMHBIX CpPEACTB chepbl MPoPecCUOHANIBHON IeSTENbHOCTH,
UCIIOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOIMM M 0a3bl JTaHHBIX B CBOEH
npo(ecCHOHANBHOM 00JaCTH, NAKEThl MMPHUKJIAJHBIX HIOpOrpaMM sl pacdera
TEXHOJIOIMYECKHUX IapaMeTpoB 000pyA0BaHNUS;

I1K-4 — criocoOHOCTHIO MPUHUMATh KOHKPETHBIE TEXHUYECKUE PELLICHUS IIPU
pa3paboOTKe TEXHOJOIMYECKHX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CpEACTBA U
TEXHOJIOIMH C yYETOM KOJIOIMUECKUX MOCIEACTBUN UX IPUMEHEHMUS,;

B pesynbrare u3yueHus JaHHOW JUCUUIUIMHBI Y CTYJEHTOB (OPMUPYIOTCA
cnenyromue npodeccuonansusie (1K) komneTenunu (31eMeHThl KOMIIETEHITHH).

Kon u ¢popmynuposka Jtanbl GOPMHPOBAHUSA KOMIIETEHIIMHU
KOMIIEeTEeHIIUH
I1K-24 - pazpabaTbIBaTh - OrtaInbl COCTaBJIEHUSI KOHCTPYKTOPCKOMN
HNPOCKTHI B COCTABE 3Haer JOKYMEHTAIMU COIJIaCHO €MHOM CUCTEMOM
aBTOPCKOro KOHCTpYKTOpCcKOM nokymentanuu (EC KJT)
KOJJIEKTHBA
- Pabotath B KOMaH/ie PU TOJTOTOBKE UCXOTHBIX
VMeer JaHHBIE JJIs1 BEIOOpa U 000CHOBaHUS HAYYHO-
TEXHUYECKHUX U OPTaHU3AUOHHBIX PEIICHHIA
- HaBBIKAMH 00OCHOBBIBATH SKOHOMHYECKYIO
1eJ1eCO00Pa3HOCTh M TEXHUYECKYIO
HE00XO0AMMOCTh CO3JIaHHUS XMMUYECKOTO
MIPOU3BOJICTBA, BEIOUPATH TEXHOIOTHIO
Brnageer MIPOU3BOJICTBA M TUIl 000PYAOBAHHUS, COCTABIISAThH
CTPYKTYPHYIO TEXHOJIOTHYECKYIO CXEMY
MIPOM3BO/JICTBA, BBIMIOJIHATH PACUETHI
MaTepUaIbHBIX U TEIJIOBBIX OalaHCOB
MIPOU3BO/ICTBA;
[1K-25 ucnonb3oBath - uHpopMannonusie Texnonoruu (1UT),
MH(}OPMALOHHBIC 3uact MIPUMEHSIEMbIC TIPH pa3paboTKe MPOEKTOB
TEXHOJIOTUU TIPU " "
paspaBoTKe POCKTOR - paboratb ¢ Hay9HOU WH(OpMAIEH,
VYmMmeer roCy/1apCTBEHHBIMHU CTaHIAPTaAMU, TEXHUYECKUMU
pernamentamu u EC K/[ ¢ npumenennem




coBpeMeHHbIX UT
- HaBBIKAMH OTOOpPA U IPHEMaMU CUCTEMATH3AIII
Bnaneer .

cobpanHoit uadopmarun cpeacrsamu UT
I1K-26 - - NPUHIUIHAAIBHBIE OCHOBBI OpraHU3aluu
IIPOCKTUPOBATh 3 IIPOCKTUPOBAHUSA 110 CTAAUAM U BBIIIOJTHEHUS

HaeT

TCXHOIOTMYCCKIC IPOEKTHO-TEXHOJIOTMYECKUX PabOT st
IIPOLIECCHI C .

XUMHUYECKON MTPOMBIIIUIEHHOCTH
WCIIO0b30BAaHUEM
aBTOMAaTHU3UPOBAHHBIX - MNPUMCHATH MAKCTHI IIPUKIIAJHBIX IIPOrpaMM JJIsd
CUCTEM YmMmeer MIPOEKTUPOBAHUS U YIPABICHUS XUMUYECKUMHU
TEXHOJIOTMYECKOU TIPON3BOICTBAMU
MOATOTOBKU
[POM3BOICTRA B - HaBBIKAMH TEXHOJOTHYECKOTO MPOCKTUPOBAHUS C
COCTABE aBTOPCKOTO WCII0Ib30BAaHUEM aBTOMATHU3UPOBAHHBIX CUCTEM
KOJUIEKTUBA Bnaneer npoexktupoBanus (CAIIP) nns onpeneneHus

ONTUMAJIBHBIX U PALIMOHATIBHBIX TEXHOJIOTMYECKUX

PEXKUMOB pabOTHI 00OPYAOBAHUS

Jlnst popMupoBaHUs BBIICYKa3aHHBIX KOMIICTCHIIMH B PaMKax IUCIUATUINHBI
«[IpoekTHpOBaHHE XWMHUYECKUX MPOHU3BOACTB M OOOPYIOBAHUSI» HPUMEHSIOTCS
CIICIYIOIIUE METOJbl AKTUBHOTO / MHTEPAKTUBHOTO OOYYeHUS: JIeKIus-Oecena,
paboTa B MaJbIX TPYIIax.



I. CTPYKTYPA U COJEP)KAHUE TEOPETHYECKON YACTHU KYPCA
(_ 36 4ac., B Tom uncye_10 yac. ¢ HCIOJIb30BAHUEM
METO0/I0B AKTUBHOI'0 00y4eHMs1)

Paznen 1. OcHoBHbIE 3Tanbl W OPraHM3anMsl MPOEKTHPOBAHMS
XHMHUYECKHUX MPOU3BOACTB (4 4yac.)

Tema 1. OcHOBHBbIe MOAXOAbI K OPraHU3ANUN NPEANPOEKTHOM
pa3padorku. CocTraBjieHHe KOHCTPYKTOPCKOM JOKYMeHTaluM (2 yac.)

O3HaKOMJIEHHE C TEPMHHOM «IPOEKT MNPOMBIIIIEHHOTO MPEAITPUSTUS.
OCHOBHBIE CTaJUU MPOECKTUPOBAHUSA. JKOJIOTHYECKOE U TEXHUKO-3KOHOMHUYECKOE
obocunoBanue (TDO) mnpoekToB xXuUMUYECKHX Mpou3BOACTB. (CocraBieHue u
pa3paboTKa KOHCTPYKTOPCKOH gokymenTtanmu corsiacio EC KJI.

Tema 2. IIpoMbllLIEHHbIE COOPYKEHUSI XMMHKO-TEXHOJOTHYECKOT0
KoMILIekca (2 yac.)

Tunel TPOMBINUIEHHBIX 37aHUM, KX KOMIIOHOBKAa U pa3MEIlECHUE Ha
reHepajibHOM TUIAHE XUMUYECKOTo MpeAnpuaTus. UHXeHepHbIe COOpYKEHUSI.

Humepaxkmuenas gpopma : nekyus-oeceoa

Paznen II. OCHOBBI NMPOEKTHPOBAHUS XMMHUYECKOTO MPEANPUATHS U
obopynoBanus (10 gac.)

Tema 1. Boi0op 1 pa3pa0doTka TEeXHOJOIMYECKON cXeMbl POU3BOJACTBA
(2 vac.)

1. Boeibop wu o6ocHOBaHHMe croco0a MPOU3BOACTBA XUMHUYECKOU
npoaykunu. OnpeneneHue ONTUMAIBHBIX JOCTYIHBIX TEXHOJIOrui. COBpeMEHHbIE
METOJbl ~MHTCHCHU(PHUKAIUU  XUMHUKO-TEXHOJOTHYECKMX IPOIECCOB.  ITarmbl
pa3pabOTKu TEXHOJIOTUYECKOI cxeMbl. [IpuHIMNanbHas TEXHOIOTHYECKas CXema.
KoMIioHOBKa TEXHOJIOTMUECKOTO0 000pYA0BAHMS HA MPETPUATHI

Tema 2. BbpIOOpP OCHOBHOIO TEXHOJIOTHYECKOI0 000pPYyIOBAHMS
XHMHUYeCKHUX MPOU3BOACTB (4 yac.)

Knaccudukanus  XMMUYECKMX  pEAKTOPOB MO  TEIUIOBOMY  H
TUIPABINYECKOMY PEXHUMY, KOHCTPYKTUBHOMY HCHOJHEHHUIO, QYHKIIMOHAIHLHOMY
Ha3HAuYeHUI0. BBIOOp XMMHMUYECKOro peakTopa B 3aBUCHUMOCTH OT MPOTEKAOIIEH
peakuuu. [Torck onTUManbHOTO pexuma padoTsl peaktopa. O6me TpeboBaHUs K
KOHCTPYKUMHU, HAJAEKHOCTHU M  YNPAaBIIEMOCTH  allapaToB  XUMHUYECKOIO
IPOU3BOJICTBA.

Tema 3. BcmomoraresibHOe 000py10BaHHEe XUMHYECKHUX 3aB00B (4 yac.)

Bunael BcoMoraresnbHOro o0opynoBaHMs. Anmaparsl ¢ MEXaHHUYECKHMMH
nepeMelmnBaImMi  ycrpoiictBamu. OdopmiieHne MOBEPXHOCTH TEIMJI00OMEHA.
Hacocel nmns  xumudeckux ycTaHoBOK. (OCHOBHbBIE MPHHIMIBI  1MOAOOpPa
TEMJI0O00OMEHHOTO M HACOCHOrO 000pynoBaHus. MamuHbel g CXKaTUS U
nepemenieHus razo. Komnpeccopsl u ux Bei00p. BakyyMm-Hacockl. BeHTHIISITOpHBI
U uXx BbIOOp. M3Menbuaronime ycTpoicTa

Humepaxkmuenasa gpopma : nekyusa-oeceoa



Paspnea I11. Pacyersl annmapaToB Ha npo4HocTh (12 vac.)

Tema 1. KoHCTpyKuMOHHBIE MaTepHadbl M IPOYHOCTHbIE PaCYeThl
XHMHYeCKO annmaparypsl (2 4ac.)

TpeboBaHMsI K KOHCTPYKTHBHBIM MaTepHajlaM U PEKOMEHAYEMBbIE YEpHbIC
METaJJIbl W CIUIaBbl, LBETHbIE METaJUIbl, HEMETANIMYECKHE MaTepHUaIbl,
MaTepuainbl s cBapku W mnaiiku. Kpurtepum paboTOoCocOOHOCTH MaTepuana.
Koppo3us meTaiios 1 CI1aBoB.

Tema 2. KoHCTPpYKTHBHBIE 3JIEMEHTHI annapartos (2 yaca)

[loHsiTHE W KOHCTPYKIMS [HUI, KPBILIEK, OOeYaeKk, JIIOKOB, MITYLEPOB,
0oObiiek. BpiOOp BepTHKaIbHBIX M TOPU3OHTAIBHBIX ONOpP  almapaToB.
[Ipo4yHOCTHBIE pacyeThbl

Tema 3. Pacuer Ha MeXaHN4YE€CKYI0 NPOYHOCTH TOHKOCTEHHBIX COCYHOB
u annapartos (4 4yaca)

3aKOHO/ATENbHBIE HOPMBI M TpeOOBaHMA K amnmaparaM XHMHUYECKOIO
IPOM3BOJACTBA IO 0OE€30IaCHOCTH OJKCIUTyaTallMM M pacdeTaM Ha IPOYHOCTb.
OCHOBHBIE pacueTHbIE ITapaMeTphl. PacueT Ha MEXaHUUYECKYIO IPOYHOCTh COCY/I0B
u ammapatoB. KOHCTPYKIIMM UM pacyeTbl Ha MPOYHOCTb TOHKOCTEHHBIX
HWIMHIPUYECKUX, CQEpUYECKUX, KOHMYECKMX 00edaeKk I10J H30bITOUYHBIM
BHYTPEHHUM M HApYy>KHbIM JaBicHUEeM. KOHCTpyKIMH M pacdyeTbl Ha MPOYHOCTH
IUIOCKUX, DJUIMIITUYECKUX U CPEPUUECKUX THUL] 00edaeK. YKperaeHue OTBEPCTUI
B o0Oeyaiikax U JHHINAX anmapaToB IIPU BHYTPEHHEM U BHEUIHEM JIaBICHUSX. ¥ 37IbI
compsbkeHust obOosouek. ObecrneueHHe MPOYHOCTH B MECTaX COMPSDKEHUs
o0osiouek. Amnmapatsl ¢ pyOanikaMu

Tema 4. Pacuer Ha MeXaHMYECKYI0 NMPOYHOCTHh TOJCTOCTEHHBIX COCYA0B
U annaparos (2 4aca)

ToncrocTteHHsle cocynbl W anmapatbl. KOHCTPYKIIMM W pacyeT
TOJICTOCTEHHBIX LIUJIMHAPUYECKUX 00€UaeK, THUIL U KPBILIEK. 3aTBOPHI alllapaToB
BBICOKOI'O JaBJICHUS.

Hnmepaxkmuenasa gpopma : nekyusa-oeceoa

Tema 5. Pacyerbl 23JIeMEHTOB  KpeIUICHUSI  anmaparypbl H
TPYOONIPOBOJI0B HA MEXAHUYECKYIO MPOYHOCTH (2 yaca)

CriocoObl  KpeluieHusl ammapaTypsl U TpyOorpoBoaoB. KoHcTpykuuu.
[Tnockue ¢uanupl. CoeMHEHNs BBICTYN-BIAJMHA U IIUI-NAa3. TUIBI TPOKIAIO0K.
Pacuer Ha npoyHOCTh M repMeTnyHOCTh. 3HakoMcTBO ¢ I'OCT P 52857.4-2007.
PacueT Ha mPOYHOCTH 1 TEPMETUYHOCTD (DIIAHIIEBBIX COCAMHEHUM.

Humepaxmuenasa gpopma : nekyun-oeceoa

Pasgen IV. OcHOBBI 0€30maCHOM IKCINIyaTAIMM TEXHOJOTHYECKOIo
000py10BaHMSA XMMHMYECKUX MPOU3BOACTB (6 4ac.)

Tema 1. OcHOBBI 0€30MaCHOl JKCIVIYaTAMH TEXHOJOTHYECKOT0
obopynoBanus (2 yaca)

OrneHka KCITyaTallMOHHON HaJAEKHOCTH TEXHOJIOTNYECKOTr0 000py10BaHUS
U METOJbl IMOBBIIEHUS HAAE&KHOCTH OOBEKTOB. be3omacHas skcrulyaranus
TpyOo1poBo0B. CaIbHUKOBOE U TOPLIEBOE YIUIOTHEHHE.



Tema 2. TpyOonpoBoanas apmarypa (4 yaca)

Knaccugpukanuss TpyOOIpoBOAHOW  apMarypbl. 3amopHas — apmarypa
npuHUMIbl  aedctBus.  IIpenoxpanurensHas apmarypa. IlpuHumn  paboTsl
IpEIOXPAaHUTENbHBIX KJIANIAHOB U MeMOpaH. PexomeHpmauumum 10  BbIOOPY
IPEIOXPAHUTEIbHBIX YCTPOWCTB. TpeOoBaHMsS K YCTAaHOBKE M 3KCIUIyaTallUU
IPEIOXPaHUTEIBHBIX KJIAaHOB U IPEJOXPAHUTEIbHBIX MEMOpPaH.

Pasgen V. JxoHOMHKA NMpeANPHUATHS XMMHYECKON NMPOMBIIIIIEHHOCTH
(4 gac.)

Tema 1. Xumuueckasi HPOMBINIJIEHHOCTb C TOYKH 3peHHs IKOHOMUKH (4
yaca).

[Ipenmnpusitie B pBIHOYHON SKOHOMHKE. OCHOBHBIE MPOU3BOJICTBEHHBIC
donapl. CebecrommocTts mnpoaykmuu. lleHooOpazoBanue. IlpuObue. MeTomb
naHupoBanus TpuObUM. (OCHOBHBIE TOKa3aTeaud Oe3yObITOUHONM PabOThI
XuMHueckoro  mpennpustus. OueHka  peHTabenbHOCTH.  D(DPEKTUBHOCTH
IPOM3BOICTBA.

II. CTPYKTYPA U COJAEP) KAHUE TIPAKTUYECKOM YACTH KYPCA
(_54 w4ac., B ToM uncye_18 wyac. ¢ HCIMOJIb30BAHUEM
METOA0B AKTHUBHOI0 00y4YeHUs)
JlabopaTropHbie padoThI

MeToapl  aKTUBHOTO  OOydYeHHs, NPUMEHSEMblE Ha JIaOopaTOPHOM
MpaKkTUKyMe: paboTa B MallbIX TpyMmHax; MOJCIMPOBAHUE MPOU3BOIACTBEHHBIX
cutyanuil. (18 yac).

JlaGopaTopnass  padora  Nel.  OdopmieHue  KOHCTPYKTOPCKOM
nokyMeHTtaruu cornacHo EC K/ (6 ydac.)

JlaGopaTopHnasi padora Ne2. CocTaBieHre JIAaHUPOBKHU ydacTka (6 Jac.)

JlabopaTopnasi padora Ne3. Pacuer MarepuaibHBIX IMOTOKOB XHMHUKO-
TEXHOJIOTUYECKOT0 y3J1a TPOMBIIINIEHHOTO KoMIuiekca(6 vac.)

JlaGopaTtopnasi padora Ned4. BriGop M IpOEKTHPOBAHHE ONTHUMAJILHOTO
peakTopa JJisi IPOBEICHUSI XUMUUYECKOTo npeBpainieHus (6 yac.)

Jladoparopnasi paGora NeS. OrmpeneneHre OCHOBHBIX MapaMeTpOB,
BIIMSIONIMX Ha YIPABISIEMOCTh PEaKTOPOM (KackasioM peakTopoB) (6 yac.)

JlabopaTopnasi pabora Ne6. BeiGop BcriomoraTesibHOTO 000pyI0BaHUs IS
MPOBEJICHUSI XUMUYECKOT0 MpeBpatieHus (6 yac.)

JlaGopaTtopnass paGora Ne7. KoOHTpoiab ¥ HCHOBITAHUS  XUMHKO-
TEXHOJIOTHYECKOM aIlapaTypbl HA TEPMETHYHOCTD U TPOYHOCTH (6 vac.)

JlaGopaTopnass padora Ne8. OrmpeneneHUEe OCHOBHBIX IOKa3aTeleu
0e3yOBITOUYHON PabOTHl XUMHUYECKOTO TIpeAnpusaTus (6 Jac.)

PacueTrHo-rpadpuueckass  padora. IIpoexkTupoBaHne  ONTUMaIbHOU
TEII000OMEHHOM CUCTEeMBI C IPUMEHEHUEM MMUHY-MeTo1a(3 Jac.)

Nrorosas koHTposbHas padoTa (3 yac.)



I11.

YYEBHO-METOINYECKOE OBECIIEYEHHUE

CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCS

Y4eOHO-METOAUYECKOE

obecrieuenme

CaMOCTOSITEIIbHOM

paboThI

oOyyvarouquxcst no aucuumuiiae "TIpoekTupoBaHME XMMHYECKUX MPOU3BOACTB U
o0opy0oBaHuA" MPEICTABICHO B IPUIIOKEHUH | U BKIIIOYAET B ceOsi:

— IUIaH-TPAQUK BBITOJIHEHUS CAMOCTOATENbHON PaOOThl MO JUCIUIUIMHE, B
TOM YHCJIE TPUMEPHBIE HOPMBI BPEMEHU Ha BBINOJHEHUE N0 KaXKJI0OMY 33JaHUIO;

— XapaKTepUCTUKA 3aJaHUM IJISi CAaMOCTOSITENIbHOM paboThl 00yJaromMuXCcs U
METOIMYECKHE PEKOMEH/IALINH 10 UX BBIIIOJIHEHUIO;

— TpeboBaHuUs

K MMpCACTaBJICHUIO

CaMOCTOSITENILHOM paboThI;

— KPUTEPHUH OLEHKHU BBIMOJIHEHHS CAMOCTOSATEIHHON PaOOTHI.

0(pOpMIICHHUIO

pE3YIbTATOB

IV. KOHTPOJIb JOCTUXEHUA LHEJIU KYPCA

No | Kontpomupyem Konpl, HaumeHoBaHME U OueHOYHbIE CPEACTBA
n/n bI€ pa3/iensl / 3Tanbl POPMUPOBAHUS TeKYILHi IPOMEXKYTOUHAST
TCMBL KOMIIETEHIIHH KOHTPOJIb aTTecTanus
JTUCHUTUTUHBI
1 Pazpen L 3HaeT CobecenoBaHue; Bonpocs! pis
OcHoBHbIE MOJATOTOBKH K
JTarbl 1 9K3aMeHy 1-6
OpraHu3anus K-24 Ymeer CobecenoBanne; | Bompocs! ais
MIPOEKTUPOBAHU MOJATOTOBKU K
S XUMUYECKHUX 9K3aMeHy 1-6
POU3BOJICTB Bnaneet CobecenoBanue; Bonpocsr gis
MOATOTOBKH K
JK3aMeHy 1-6
3HaeT CobGecenoBanue; | Bompocsr s
MOJATOTOBKU K
I(’)azz[en I sK3ameny 8-11
CHOBBI T1IK-25 VYMmeet CobecenoBanue; Bonpocsr gis
2 HPOCKTHPOBARI | e 5 MOArOTOBKHU K
sI XUMHYECKOTO sxsaveny 8-11
MPEeNNpUATHS U
oGopynoBaHKs Bnaneert CobecenoBaHue; Bonpocsr gis
MOATOTOBKH K
sKk3ameny 8-11
3HaeT CobecenoBanue; | Bompocsr mis
MOJATOTOBKU K
p 1 sK3ameny 13-17
PZiiZJTIH ’ VYMeet CobecenoBanue; Bonpocsr pis
3 anmapaTos Ha I1IK-24 HOJTOTOBKHU K
HPOYHOCTS sKk3aMmeny 13-17
Bnaneer CobecenoBanne; | Bompocs! ams
MOATOTOBKU K
sK3ameny 13-17
4 Paznen IV. T1K-26 3Haer CobecenoBanue; Bonpocsr giis
OcHOBBI MOJATOTOBKHU K




0e3omacHoi sk3ameny 18-19
JKCIUTyaTaluuu VYMmeer CobecenoBaHue; Bonpocs! pis
TEXHOJIOTUIECKO MOJITOTOBKH K
ro sk3ameny 18-19
000py0BaHUs Bnaneert CobecenoBanue; Bonpocsr gist
XUMHUYCCKUX IIOATOTOBKHU K
MIPOU3BOJICTB 3auery 18-19
Pazpnen V. 3Haer CobGecenoBanue; | Bompocsr mis
DKOHOMHUKA KypCOBOM MPOEKT | MOJATOTOBKH K
HPEANPUATUS 3auety 20
XUMUYECKON Ymeer CobecenoBanne; | Bompocs! ais
5 IIPOMBIIUIEHHOC I1K-25 KYpPCOBOM MPOEKT | MOJATOTOBKH K
TH 3auery 20
Bnaneert CobecenoBanue; Bonpocsr pis
KYpPCOBOM IPOEKT | MOATOTOBKH K
3ayety 20
3HaeT CobGecenoBanue; | Bompocsr s
TBOpYECKOE MOJITOTOBKH K
3a/1aHKe sK3ameny 7, 12
VYMmeet CobecenoBaHue; Bonpocsr pist
6 JlaboparopHie TIK-26 TBOPYECKOE MOJATOTOBKH K
paboThI
3a7aHue sK3ameny 7, 12
Bnaneer CobGecenoBanue; | Bompocsr s
TBOpPYECKOE MOJITOTOBKH K
3a/laHue sK3ameny 7, 12
@DOH/1 OLIEHOYHBIX CPEJICTB MO JTUCIUIUIMHE PEACTABIEH B PUIIOKEHUU 2.
V. CHIUCOK YYEBHOU JIMTEPATYPBI N NHOOPMAIIMOHHO-
METOJNYECKOE OBECIIEYEHUE JUCIHUIIJINHBI
OcHoBHas JauTEpaTrypa
1. Cnecapenko, . b. OcHOBBI IIPOEKTHpPOBaHMs : yuel. rmocooue st
By3oB / W. b. Cnecapenko. — BmamuBoctox : M3a-Bo TuxookeaHckoro
AKOHOMMHYECKOI0 YHUBEPCUTETA, 2010. - 128 C. (45 9K3.)
https://lib.dvfu.ru:8443/lib/item?id=chamo:358958 &theme=FEFU
2. OCHOBBI TEXHOJIOTMYECKOIO0 MPOEKTHUPOBAHUS B MAIlIMHOCTPOEHUU

[DnexTponHbIil pecypc]: yuebd. mocodue/ T .A. yron, U. B. lllpyouenko, A. B.
Xypracenko, M. H. Boponkosa, JI. B.Mypsiruna. - 9bC ACB, 2013. - 268 c.
http://www.iprbookshop.ru/49718.html

3. JleontheBa A.U. OGopynoBaHuE XUMUYECKUX MPOU3BOACTB. YacTh 1
[OnexTpoHHBI pecypc]: ydeOHoe mocobue/ JleontheBa A.Ml.— DaexTpoH.
TEKCTOBbIE JaaHHble.— TamO00B: TaMOOBCKHIl TOCYyHapCTBEHHBIH TEXHHUYECKHIA
yuuBepcurer, ObC ACB, 2012.— 234 c— Pexum jocryna:
http://www.iprbookshop.ru/64134.html.

4. JleontheBa A.M. OGopynoBaHue XMMUYECKUX MPOU3BOACTB. YacTh 2
[OnexkTpoHHBINM pecypc]: ydeOHoe mocoOue/ JleontheBa A.M.— DnexTpoH.




TEKCTOBbIE JaaHHble.— TamO00B: TaMOOBCKHII TOCYyHapCTBEHHBIH TEXHHUYECKHIA
yuuBepcuretr, OIObC ACB, 2012.— 281 c¢— Pexum pocryna:
http://www.iprbookshop.ru/64133.html.

JonoJiHUTeILHAS JINTEPATypa

1. ['opbatiok, C. M.  ABTOMAaTHU3UPOBAHHOE  MPOCKTUPOBAHUE
o0opy/noBaHus U TEeXHOJOrui [DnekTpoHHbId pecypc] : kypc nekuuit / C. M.
['opbatrok, M. I'. Haymona, A. 1O. 3apanun. - M.: Uzparensckuit Jlom MUCuC,
2015.-62c.

http://www.iprbookshop.ru/64170.html

2. Kaparaes, O. P. OcHOBBI NpOEKTUPOBaHUsI [DIEKTPOHHBIN pecypc] :
yue0. mocodue / O. P. Kaparaes, JI. A. Xamuaymmna. Kazanp : Kazanckwmii
HAIIMOHAJIbHBIA MCCIIEIOBATEIbCKUI TEXHOJIOTUYECKUI yHUBEpcuTeT, 2016. - 124
c.

http://www.iprbookshop.ru/62525.html

3. HanexxHocTh MaIliMH U MEXaHU3MOB [ DJIEKTPOHHBIN pecypc|: yueOHUK
/ B. A. Yepkacos, b. A. Kaiitykos, I1. JI. Kaneipun, B. 1. Ckenb, M. A. CtenaHos.
- M.: OBC ACB, 2015.-272 c.
http://www.iprbookshop.ru/60823.html

Ilepeyensb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHMKANMOHHOM CeTH
"UuTepHer"

1. http://robot.bmstu.ru/files/GOST/gost-eskd.html - TOCT EC K]I

2. http://www.elitarium.ru/psychology/ - Cucrema JIHCTaHIMOHHOIO
obOpasoBanus;

3. http://www.elitartum.ru/psychology/ - Cucrema IMCTAHIIMOHHOTO
00pa3oBaHus;

4. http://e.lanbook.com/ — DeKTpOHHO-OUOINOTEYHASI CUCTEMA;

5. http://www.studentlibrary.ru/ - CTyaeH4eckas 3JIeKTpOHHasi OMOIMOTEKa;

6. http://znanium.com/ — DNEKTPOHHO-OMOIMOTEUHAS CUCTEMA;

7. http://www.nelbook.ru/ — DnexrpoHHas 6ubIMOTEKA;

8. http://www.chemspider.com/ — ba3a ma"HHpIX 0 BellecTBax M HUX
CBOMCTBAX;

9. http://pubchem.ncbi.nlm.nih.gov/ — baza ngaHHBIX O BemIECTBaX U UX
CBOMCTBAX;

10. http://www.scopus.com — ba3a 1aHHbIX HayYHBIX [I€UaTHBIX MaTEPUAIIOB.

IlepeyeHs HH(POPMAITMOHHBIX TEXHOJIOTHH
U IPOrpaMMHOI0 o0ecredeHust



1.  Microsoft Word — TekcToBblif mpoueccop, MpeaHa3HAUYECHHBIA IS
CO3JIaHus, IPOCMOTPA U PEIAKTUPOBAHHS TEKCTOBBIX JJOKYMEHTOB.

2. Microsoft Excel — mnpunoxenue s pabOThl C AJIEKTPOHHBIMU
TaOIUIIAMHU.

3. Microsoft PowerPoint — npunoxxenue s cO3laHUS U MPOBEICHUS
IIPE3CHTALUN.

4.  IIporpammuoe obecnieuenue CAIIP SALOME
5. [Tporpammuoe o6ecnieuenne CAITP Honeywell UniSim Design Suite
[Iporpammuoe obecnieuenne AutoCad

VI. METOJUYECKHUE YKA3AHUA
IO OCBOEHMIO JUCIIUTIJIMHbI

IMoaroroBka K caauye KOJUIOKBUYMOB B (popMarte codece0BaHUil

[Ipy moaroroBke K claade KOJUIOKBUYMOB BOCHOJIB3YMTECH MaTepualaMu

JIEKIAN U PEKOMEHJOBAHHOM JIMTEPATYPOHU.
IHoaroroBka K NpakTH4eCKUM 3aHATUAM

[Ip1 mOATrOTOBKE K NMPAKTUYECKUM 3aHATHUSAM PEKOMEHIYETCS MOJIb30BATHCS
PEKOMEHJIOBAHHOM JIMTEPATypOd M pecypcaMu HHTEpPHET. Bompockl, KOTOphIE
BBI3bIBAIOT  3aTPyAHEHME IIpU  MOATOTOBKE, JOJDKHBI  OBITH  3apaHee
chopMyJIMpOBaHbl U O3BYYEHbl BO BpeMs 3aHATHM B ayJUTOpUM Ui
JOTIOJIHUTENBHOTO pa3bsiACHEHUs npenogasareneM. OTBETbl, BBIHOCUMBIE Ha
0o0CyXJI€HUE, NOJKHBI OBITh TIIATENIBHO IMOATOTOBJIEHBl W IO HUM COCTaBJICHA
cxema (IU1aH), KOTOpPOM CTYIEHT Moib3yeTcs Ha 3aHATtuu. llpu orBete Hano
JIOTHYECKH TPaMOTHO BBIpa)KaTh U OOOCHOBBIBATH CBOIO TOYKY 3PEHHMSI, CBOOOHO
ONIEpPUPOBATH MOHATUSAMM U KaTeTOpUsAMHU. [Ipu caMoCTOSATENPHOM pelIeHnH 3aaa4
HY’)KHO OOOCHOBBIBATH KAXKIBIA JTal pEIIeHUs, HCXOAS U3 TEOPETUUECKHX
MOJIOKEHUM Kypca.

VII. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
T CIUTIIAHBI

[IpoBeneHre JNEKIMN C UCIIOJIb30BAHUEM MYJIBTUMEIUUHON amnmapaTypsl s
JEMOHCTPALIMKA WIUTIOCTPATUBHOTO MaTepuaina. [IpoBenenne nabopaTopHbIX padboT
B KOMIIBIOTEPHOM KJacC€ C MCHOJb30BaHUEM HEOOXOJAMMOro MPOrPaMMHOIO
obecrieueHus.



[Ipunoxenue 1

MUHHCTEPCTBO OBPA30BAHUS U HAVKU POCCUCKOI ®EJEPALIYN
CDe;[epaanoe rocyaiapCTBECHHOC aBTOHOMHOC 06pa30BaTeJII>HOC YUYpPCKACHNUEC BBICIICTO
o0OpazoBaHus
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IHo nucnunuiune "IlpoekTHpOBaHMe XUMHYECKHX NMPOU3BOIACTB U 000pya0oBaHus"

Hanpasnenue noarorosku 18.03.01 Xumuyeckas TeXHOIOTUA
[Tpoduib «TexHOIOrny XUMHUYECKUX U HeTenepepadaThIBaOIUX TPOU3BOICTBY
dopma MoAroTOBKH (OYHAS)
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IInan-rpa¢guk BHINOJHEHHUS CAMOCTOSATEIbHOH PadoThl

Ne Hara/cpoku Bun IIpumepHbIe ®opmMa KOHTPOJIS
n/n BbITIOJIHEHUS CAMOCTOSITE/IbHOIl | HOPMbI BpeMeHH
padoThI Ha BBINOJIHEHHE

1-2 nepens [Toaroroska k 1 yac Ompoc nepen
BBITIOJTHEHUIO HAYaJIOM 3aHSTHSL.
nabopaTopHOI IIpuem otuera o
pabotsr Ne 1 BBITIOJTHCHUH

nabopaTopHOi
paboTHI.

3-4 Henens IToaroroBka k 2 Jaca Ormpoc nepen
BBITIOJTHEHUIO HAYaJIOM 3aHSTHSL.
nabopaTopHOI IIpuem otuera o
pabotsr Ne 2 BBITIOJTHCHUH

nabopaTopHOi
paboTHI.

5-6 Henend IToaroroBka k 2 Jaca Ormpoc nepen
BBITIOJTHEHUIO HAYaJIOM 3aHSTHSL.
nabopaTopHOI [Ipuem
paboThr Ne 3. MOJTYYCHHBIX

pe3yJIbTATOB.

7-8 Hemensa IToaroroBka x 2 gaca Onpoc niepen
BBITIOJIHEHUIO HaYyaJoM 3aHSTHS.
nabopaTopHOU [Ipuem otuera o
pabotsr Ne 4 BBITIOJIHCHUH

nabopaTopHOH
paboTHI.

9-10 nHenens [ToaroroBka k 2 yaca Ormpoc nepen
BBITIOJTHEHUIO HAYaJIOM 3aHSTHSL.
nabopaTopHOI IIpuem otuera o
pabotsr Ne 5 BBITIOJTHCHUH

nabopaTopHOi
paboTHI.

11-12 nenens [Toaroroska k 2 yaca Ormpoc nepen
BBITIOJTHEHUIO HAYaJIOM 3aHSTHSL.
nabopaTopHOI IIpuem otuera o
pabotsl Ne 6 BBITIOJTHCHUH

n1abopaTopHOi
paboTHI.

13-14 nenens [Toaroroska k 2 yaca Ormpoc nepen
BBITIOJTHEHUIO HAYaJIOM 3aHSTHSL.
nabopaTopHOI IIpuem otuera o
paboter Ne 7 BBITIOJTHCHUH

nabopaTopHOi
paboTHI.

15 nenens [Toaroroska k 1 yac Ompoc nepen

BBITTOJTHEHUIO
nabopaTopHOI
paboter Ne 8

HAyaJoM 3aHsITHS.
IIpuem oTtuera o
BBIIOJIHEHUH
nabopaTopHOi
paboTHI.




9. 16 Henena IToaroroBka x 1 gac samura PI'P
BBITIOJIHEHUIO
rpaduIecKoit paboThI

10. 17 nenens [Toaroroska k 2 yaca Ompoc nepen
BBITIOJTHEHUIO HAYaJIOM 3aHSTHSL.
KYpPCOBOT'O MPOEKTa 3aluTa KypcoBOIro

IPOEKTa

11. 18 Henens IToaroroska Kk 1 yac KoHnTtponbHas
KOHTPOJIbHOU paboTe paborta

12. 18 Henensa IToaroroBka x 36 uyacoB YcTHAs cnadua
HK3aMEHy JK3aMeHa

MeToanuyecKue peKOMEHIAIUU 10 BHINOJIHEHUI0
J1a00paTOPHBIX padoT

JlabopaTtopubie paboTel 1o aucuuruinHe «IIpoekTupoBaHre XUMUYECKUX
IPOU3BOJICTB U O0OPYAOBAHUS» BBITIOJIHIIOTCA U 0(OPMIIIIOTCS B COOTBETCTBUU C
TpeOOBaHUAMU K O(OPMIICHUIO MUCBMEHHBIX Pa0OT, BBIMOJHIEMBIX CTYJIEHTaMU
JIB®Y. Otuer momkeH cojaepKaTh: Ha3BaHHWE JTabOpPaTOpHON padOTHI; IIEIb;
pacYeTHYIO 4acTh, MPEICTABICHHYIO B TporpaMmmMHOM Tnlakete Excel; rpaduueckyro
4acTh; BBIBOJIBI IO JIAOOpAaTOpHOU pabdoTe.

JIJ1st Ka4eCTBEHHOTO BBITIONHEHUS JJa00PaTOPHBIX PaObOT KAXKIIA CTYACHT
JIOJKEH 3apaHee MOArOTOBUTHCA K ouepeHoi padore. [loaroroBka ckiaapiBaeTCs
U3 U3y4YeHUS 1IeJH, 33714 U COIepIKaHus JabopaTOpHOI pabOThI, TOBTOPEHUS
TEOPETUUECKOI0 MaTepuasa, OTHOCALIETOCs K pabote

B navane 3aHsATMA = mpenogaBaTelb IYTEM  ONpoca  MPOBEPSIET
MOJATOTOBJIIEHHOCTh ~ KaXJOro CTyaeHTa. HemnoaroToBiieHHbIE CTYACHTBI K
BBITIOJIHEHUIO JIA0OPATOPHOU PabOThI HE IOIYCKAIOTCS.

Bonpocul k n1adopamopuvim pabomam no memam:

Tema 1: OdopmireHHe KOHCTPYKTOPCKOM TOKYMEHTAIIUNU

1.  Knaccudukanus KOHCTPYKTOPCKON JOKYMEHTAIUH;

2.  Ha ocHOBaHMM KakKMX CTaHAApTOB COCTaBISIETCS KOHCTPYKTOpPCKas
JOKYMEHTALUS;

3. OTanbl COCTaBIEHUS CeU(PUKAIIY;

4. M3 KaKuX IMyHKTOB COCTOMT TEXHUYECKUMN PETIAMEHT

Tema 2. CocTaBjieHHe IVIAHUPOBKH Y4acTKA

1. Kakue ¢akrtopbl BIMSIOT Ha BBHIOOP IUIOHIAJKH CTPOHUTEIHCTBA
00BEKTA;

2. daxTOopsl, BAUSIONIME HAa BEIOOP METO/1a (TEXHOJOTUH) IPOU3BOJICTBA;

3. PexoMenpauuu Juisi COCTaBJIEHUS T€HEPAIBHOIO IUIAHA IPEIPUSITHS;

4.  HuxeHepHble coopyxeHus. Kak OHM OTMEYaroTCsi Ha IeHEepajJbHOM
IUIaHE

Tema 3. Pacuer mMaTepHaJIbHBIX NMOTOKOB XHMHMKO-TEXHOJIOTHYECKOTO
y3J1a NPOMBIIIIEHHOT0 KOMILJIEKCA
1.  Meroas! onpeneneHrs MOITHOCTH Oy IyIIero 00BEKTa;




2. Pacxomupie  KOA(pGUIMEHTH, CTENEHb MPEBpAIICHUs, BBIXOJ

MPOYKITUH;
3. Ha ocHoBanuu 4ero pazpabaTbIiBaeTCs ICKU3HAS CXEMa;
4. N3o0pakeHne MaTepuaibHbIX IIOTOKOB HA CXeMax

Tema 4. BpiOop M NpPoeKTHPOBAHUE ONTHUMAJIBHOIO PpeaKkTopa sl
NpoBeJeHNs] XUMUYECKOTr0 MpeBpanieHus

1. Knaccudukanus XUMHYECKUX pEAKTOPOB;

2. Kak Tun XuMu4eckoi peakiiui MOXKET TOBJIUSITh Ha BRIOOP PEaKTOpa;

3. CoBpeMEHHbIE TEXHOJOTMYECKHE PpELIEHUs, IPUMEHSEMbIE IIPU
IPOEKTUPOBAHUH PEAKTOPA;

4. OCHOBHBIE COCTaBHBIE 3JIEMEHTHl XUMHUYECKOTO peakTopa (oOeuaiika,

JHULIE, KPbILIKA, IITYLED, JIIOK, JIa3 U T. I1.).
Tema S. OnmnpeneneHue OCHOBHBIX IIApaMeETPOB, BJHAKIIHMX Ha
YIPaBJISAEMOCTh PEAKTOPOM (KACKAI0M PeaKTOpPOB).

1. OnuiuTte HanboJee u3BeCTHhIC MporpaMmubie TpoaykThl CAIIP;

2. Kakue napameTpbl NO3BOJISIIOT YCIEIIHO YIPABISATH PEAKTOPOM;

3. XapakTepucTuka,  MOKa3blBaloU[asi  BO3MOXXHOCTb  YCIHEIIHOIO
KOHTPOJISI peakTopa;

4. C1aOUIIBHOCTH CUCTEMBI KOHTPOJIS

Tema 6. BpIOOp BCIOMOraTreJibHOr0 OOOPYAOBAHUSA ISl NMPOBEJEHMS
XHMHYECKOT0 NMpeBpaleHust

1.  Bwuabl 1 Ha3HAYEHUE BCIIOMOTATEIBHOTO 000PYIOBAHMUS;

2.  ®axTopbl, BIUAIOLIKE HA TOA00p HACOCA;

3. Bp16op Temaoo0MeHHOT0 000py10BaHUS;

4. VYerpoiictBo memanok.  [lpuwamunm  pabotel. HeobxommmocThb
PUMEHEHHS

Tema 7. KOHTPOJb ¥ HCHOBITAHUA XHUMHMKO-TEXHOJOTHYECKOM
annmaparypsl Ha FepMETHYHOCTb U IPOYHOCTD.

1.  Yro cneayer moHMMATh MO/ TPOMBIIUIEHHONW 0€30MaCHOCTHIO
2. OCHOBHBIE METO/IbI UCTIHITAHUSI HA TEPMETUYHOCTh anmnaparypbl
3. [Ipenoxpanurtenbhbie Kaananbl. KoHCTpyKIus.

4. [IpouHOCTHBIE XapaKTEPUCTUKK MaTepraa

Tema 8. OmnpeneneHue OCHOBHBIX IOKa3aTese Oe3yObITOUHON pPabOThI
XUMHUYECKOTO MPEATPUATUS

1.  Ob6ocHOBaHME MHBECTULIUN B MIPOEKT

2 OCHOBHBIE MYHKTBHI, (POPMHUPYIOIINE CEOECTOMMOCTD MPOAYKIIHH
3. [IlaxTHAs BEIOMOCTB;

4 [Toctpoenue Touku 6€3yObITOYHOCTH

MeToauveckue yKa3aHus K pacueTHO-rpaguyeckoii padore

Pacuetno-rpaduyeckas pabora (PI'P) mo mucnumnune «IIpoextupoBanue
XUMUYECKUX TPOU3BOJCTB M O0OPYIOBAaHUS» BBIMOIHSIETCS W OGOPMIIICTCS B
COOTBETCTBUU C TpeOOBaHMSIMH K OQOPMJICHHIO TMHCBMEHHBIX pPadoT,
BbINIOTHsIEMBbIX cTyleHTamMu JIB®Y u cormacHo 'OCT ECK]] Ha TexHUYecKuUii



poekT ('OCT-2.120-73) u cOCTOUT W3 MOSCHUTEITHLHOMN 3aNUCKH U TpaduuecKon
YacTH.

TekcToBass KOHCTPYKTOPCKas JTOKYMEHTAMs COACPXKUT 3amaHue Ha PI'P u
MOSICHUTENBHYIO 3aITUCKY

I'paduueckas yacth pabOTHI BKIIIOYAET B C€0S CXEMY CHUHTE3UPOBAHHOM
ONTUMU3UPOBAHHON CUCTEMBI TETNIOOOMEHHUKOB (hopmaT A4)

IlosicHuTeJIbHAS 3alMCKA BBINONHAIOTCA Ha Jjuctax ¢opmara A4 B
cootBerctBuM ¢ ['OCT 2.105-95 u T'OCT 2.106-96 ocBemars BONPOCHI,
nojyiexamnue mpopaborke coriacHo 3amanuio Ha PI'P. OcobGoe BHUMaHUe
HEOOXOMMO yAEIUTh MPAaBUILHOMY YHIOTPEOJICHUIO PAMKHA W OCHOBHOW HAJITUCH
['OCT 2.104-2006. Cnenyer 3aMeTUTh, YTO OCHOBHAs HAANKCH IS 3arJIaBHOIO
JUCTa pa3jena U MOoCIeayUUX JIUCTOB oTindaeTcs. JIMCThI B mpeaenax Kaxaoro
JIOKYMEHTa HYMEPYIOTCSl pa3lesibHO, TO €CTh KaXIblil JTOKYMEHT HAUYUHAETCS C
nepBoro smmcta. [lons g nmucra dopmata A4 nisa jeBoro kpas — 20 MM, s
BEepxHero, npaporo, HuxHero — 5 mM. [lpudt B coorBercTBun ¢ 'OCT 2.304-81
JOJDKEeH ObITh “Tumn B ¢ HakiioHoM 75° pasmepom 3,5 MM.

CTpykTypa NOSICHUTEIHHOM 3aITUCKHU:

- COJIEPKaHUE;

- 3ananue Ha PI'P (BBeneHue);

- pacyeThl, MOATBEPKIAIOIINE BEIOOP ONTUMAILHON CXEMBbI

- JINTEepaTypa;

- IPUJIOKEHUS.

B imcre “ConpepkaHue” TIEpEUYUCISIFOTCS BCE pas3lielibl, a TaKXKe
NOAPA3JEIbl U MYHKTHI (IIPU UX HAJIMYKH) MOSICHUTEILHON 3alIUCKU U YKa3bIBACTCA
HOMEp CTpPaHHWIIbl, C KOTOPOM HAUYMHAETCS TOT WJIM WHOW paznen (moapaszied,
NyHKT). BBeneHue, 3akioueHue, JIUTeparypa W MPUIOKEHUS TaKKE SBISAIOTCA
pazzienaMu NOSICHUTEIbHON 3aUCKU, OJIHAKO HE HYMEPYIOTCS.

Paznen “3amanme ma PI'P” noipDKHO conepikaTh MOCTABICHHYIO 3ajJadyy B
paMKkax paloTbl. a TakXe MpopadaThIBAIOTCS BCE BO3MOXKHBIE MEPCIIEKTHUBHBIC
BapUaAHThI TEXHOJIOTHI MPOU3BOJICTBA, CPEAN KOTOPBIX OTOMPAIOT ONTUMAIBHYIO.

Paznen “Pacuernl, NMOATBEpPKAAONIAE BBHIOOP ONTHUMAJBHON CcXeMbl”
JOJDKEH COZAEpKaTh COOTBETCTBYIOLIME TEIJIOBBIE pacyueThl M JOKA3aTelbCTBA
BbIOOpA ONTHUMAJIbHON KOMIIOHOBKHM TEINIOOOMEHHBIX armapaToB. Bee popmyibl u
CIIPaBOYHBIE BEJIUYHHBI 00s13aTEIHHO JTOJDKHBI MMETh CCHUIKY Ha JUTEPATYPHBIN
WCTOYHHUK C 00s3aTeIhbHBIM yKa3aHWEM CTpaHwil. Bce pacuersl ohopMIISIOTCS B
pa3BepHYTOM BHJIC: CHadayia 3amuchiBaeTcs (opmysa, Jajgee 3HAK PABEHCTBA H
YUCJICHHBIC 3HAYCHHUS BCEX BXOIANMX B (QopMylly MapaMeTpoB B TOW K€
MOCJICIOBATEIPHOCTH, KaK OHHM CTOST B (Gopmysie, Jajee 3HAK PaBEHCTBA W
pe3yabTaT BBIUMCICHUS, a TaK JK€ €ro pa3MepHOCTb, €CIIM 3TO pa3MepHas
BenuunHa. Bce pacuersl mpoBOASTCS B MEXKAYHAPOJIHOM CUCTEME M3MEpPEHHUs
dbuznyeckux penuurH (cuctema CH).

B paszpmene “Jluteparypa” cienyer NEpPEUYUCIUTH JUTEpPATypPHBIC
MCTOYHUKH, KOTOPBIE UCIOJIb30BAIUCH CTYACHTOM P BBINOJIHEHUU pabOTHl U Ha
KOTOpPbIE UMEIOTCSI CChUIKM B TOSICHUTENIbHOU 3amucke. OdopmieHue crucka
JUTEPATYphl HEOOXOJAMMO TMPOU3BECTHU B COOTBETCTBUU C TPEOOBAHUSMU K



Oo(OpPMIICHHIO THUCHMEHHBIX pPa0OT, BBINONHIAEMBbIX CTyAeHTamu J[JBOY, ¢
UCIIOJIBb30BaHMEM MIpUPTOB, OTCTYynoB, pamok cormacHo ['OCT 2.105-95 mno
0(OPMIICHUIO TEXHUYECKOHN JTOKYMEHTALIHH.

I'pagpuueckan uwacmp 1ODKHA  cOIOEpkKaTb CXEMY  ONTHUMAaJIbHOMN
KOMITOHOBKH TEIJIOOOMEHHUKOB C 0003HAYEHHBIMU Ha HEW TEIJIOBBIMU IMOTOKAMHU.

Kpurepuu oieHKH 3a10UTHI pacdeTHO-TpadguyecKoil padoThl

W3noxxeHHoe mMOHMUMaHHE pabOThl KaK IIEJIOCTHOIO aBTOPCKOTO TEKCTa
OmpezeNsieT KPUTEPUU €ro OICHKU: H3J0XKEHHE TEKCTa; CTENeHb pEIICHUs
MOCTABJICHHON 3a/1auu; COOIII0ICHUs TPEOOBaHUH K 0(OPMIICHUIO.

I'paMoTHOE H3/10KeHHE TeKCTA: a) CaMOCTOSITEIbHOCTh INpPU PEIICHUU
NOCTaBJICHHOW 3amauu; 0) yMeHue paboTaTh C HUCCIECIOBAHHUSIMH, KPUTHUECKOU
JUTEpPATypOi, CUCTEMATH3UPOBATh W CTPYKTYpUPOBATh MaTE€pUal; B) CTUJICBOE
€IMHCTBO TEKCTAa, €IMHCTBO KAHPOBBIX YEPT.

Crenenb penieHdsl TOCTABJEHHON 3aJa4M: a) COOTBETCTBUE IlJIaHA
3aganuto Ha PI'P; 6) o6ocHOBaHuE BBIOOpA CXEMBI; B) MOJIHOTA U TTyOMHA 3HAHUM
no Teme;, I) yMmMeHue o000IaTh, AeNaTh BBIBOJbI, COMOCTABIATH pa3IUYHbIC
METOJMKH IO OJJHOMY BOIIPOCY.

CobOnonenne TpeOoBaHuii K O0QOpPMJIEHMIO: a) HACKOJIBKO BEpPHO
0pOpMJIEHBI CCBHUIKM Ha HCHOJb3YEMYIO JIUTEPATypy, CIUCOK JIMTEpaTypbl; O)
OLICHKa TPAaMOTHOCTH U KYyJIbTypbl H3JIOXEHHd (B T.4. opdorpadpudeckoit,
NYHKTYallMOHHOW, CTHUJIMCTUYECKON KYJIbTYphl), BIIAJICHUE TEPMUHOJIOTUEH; B)
coOiroaenue TpedoBaHuil Kk KypcoBomy npoekty Ha ocHoBanue 'OCT EC K/I.

MeToaunueckue YKa3aHusd 110 BbINMOJIHEHUIO KYPCOBOI'O IIPOCKTA

KypcoBoit mpoekt mno aucuuiuHe «lIpoekTupoBaHre XUMHUYECKUX
IPOU3BOJICTB U O0OPYIOBAHMS BBIMOJIHAETCA U OPOPMIISIETCS B COOTBETCTBUU C
TpeOOBaHUAMU K O(OPMIICHUIO MUCBMEHHBIX PadOT, BBIMOJHIEMBIX CTYJIE€HTaMU
JAB®Y u cormacio 'OCT ECKJ] Ha texuuueckuid npoekT (I'OCT-2.120-73) u
COCTOUT U3 MOSICHUTEIbHOM 3aMMCKU U TpapuUIeCcKOi YacTu.

TexcroBas KOHCTPYKTOpPCKasi JOKYMEHTAlUsl COACPKUT MOSICHUTEIbHYIO
3aMUCKy, cHenu@UKanuu MPEeACTaBICHHOrO0 Y3Jla U PAacCUYUTAHHOTO arapara,
BEJIOMOCThH CIICTIH(PUKAIIHIN.

I'paduaeckass gacTh TpoeKTa BKIIOYAET B ceOS CXeMy OTAEIBHOTO Y3ja
npousBocTBa (popmat A2 mim A3), uepTex odmiero Buaa ammapara (hopmar A4)

Benomocth KypcoBoro mpoekra opopmisiercs B coorBerctBuu ¢ ['OCT
2.105-95 u T'OCT 2.106-96, B KOTOpYyHO 3alMCBIBAlOT BCE BKJIIOYECHHBIE B
KOMITJIEKT JIOKYMEHTOB KYpPCOBOTO TPOEKTa KOHCTPYKTOPCKHE JTOKYMEHTHI B
NOPSIJIKE, YCTAHOBICHHOM, HE3aBUCUMO OT TOT0, K KaKOMYy BapHaHTy OTHOCUTCA
JIOKYMEHT.

IosicHuTeIbHAS 3amMCcKAa JOJDKHA OBITh O(OpPMIIEHA B COOTBETCTBUM C
['OCT 2.105-95 u T'OCT 2.106-96 ocemath BONpPOCHI, MOJIEkKAIUE TPOPa0OTKE
COTJIaCHO 33J]aHUI0 HA KypCOBOE MTPOECKTUPOBAHHUE.

CtpykTypa MOsSICHUTEIBHOM 3aIIMCKHU Ha KYPCOBOE NMPOEKTUPOBAHUE!



- COJEPIKAHNUE;

- 33/laHUE Ha KypCOBOE MPOEKTHUPOBaHUE (BBEJICHUE);

- pa3zenbl, JaloUMe OTBET Ha BOMPOCHI, MOJIEKALTUE TPOPAOOTKE COTIIACHO
3aIaHUIO0 Ha KypCOBOE MPOECKTUPOBAHUE:

a) TEXHUKO-3KOHOMHUYECKOE 0OOCHOBAHUE;

0) onucanue 1 000CHOBaHUE BHIOPAHHOMN TEXHOJIOTHH;

B) oNKCaHue MoJo0paHHOI OCHOBHOM anmnapaTyphl;

I') pacueThl, HOATBEPKIAI0IIIEe paOOTOCTIOCOOHOCTh KOHCTPYKIIUU;

1) IPOYHOCTHBIE PACYEThl KOHCTPYKLUU;

- IUTEpaTypa;

- IPUJIOKEHUS.

B imcre “ConpepxkaHue” TMEpEUYUCISIIOTCS BCE pas3lielibl, a TaKXKe
NOAPA3EIbl U MYHKTHI (IIPU UX HAJIWYKH) MOSICHUTEILHOM 3alIUCKU U YKa3bIBACTCA
HOMEpP CTpPaHHUIIbI, C KOTOPOM HA4YMHAETCS TOT WJIM WHOW paznen (moapasien,
NyHKT). BBeneHue, 3akitoueHue, JUTEpaTypa M NPHIOKEHUS TAKKE SIBISIOTCA
pa3zaeiiaMu NOSICHUTENIbHOW 3alIMCKH, OJTHAKO HE HYyMEPYIOTCH.

Paznen “3apmanume Ha KypcoBOe NPOEKTHPOBAaHUE” IOJDKHO COAECPXKaTh
TEMy TIPOEKTa, MPOU3BOJUTEIBLHOCTh 3aBOJIA, IUIAH aHAJIMTHUYECKOro o0030pa,
nepedyeHb TPeOyeMbIX HHKEHEPHBIX PAcue€TOB M PACUYETOB, BBINOIHSIEMBIX Ha
OBM.

Ha ocnHoBanumn “TexXHMKO-IKOHOMHYECKOT0 OOOCHOBAaHUSI” BBHIOMpAETCs
MECTO  BO3BEIEHUS  XHMHKO-TEXHOJIOTMYECKOTO  KOMIUIEKCA, a  TaKKe
npopalaThIBAIOTCS BCE BO3MOXKHBIE NEPCIEKTUBHBIE BApUAHTBl TEXHOJIOTUN
IPOM3BOJICTBA, CPEAU KOTOPHIX OTOUPAIOT ONTHUMAIIBHYIO.

Paznen “Omnmucanue mogoOpaHHOH OCHOBHOM ammapatypbl” COIEPXKHUT
ONMMCAaHHWE KOHCTPYKIMH C OOOCHOBAaHHME NPHUHMMAEMBIX HA JaHHOM CTaauu
OPUHIMIUAIBHBIX ~ pelleHud  (TUn  peakTopa, THI  BCIOMOIaTeIbHOIO
000pyIOBaHUA.) C YKa3aHUEM JHUTEPATypHbIX MCTOYHUKOB, HAa OCHOBAaHUU
KOTOPBIX JIeJIaycs BBIOOP.

Pa3nennl “Pacuersl, MOATBEPKAAIO U padoToCIOCOOHOCTD
KOHCTPYKIUN” 1 “IIpo4yHOCTHBIE pacuyeTbl KOHCTPYKIHUM JTOJKHBI COJECPKATh
pacyeTshl MaTEpPUAILHOTO M TEIJIOBOrO0 OaJlaHCOB YCTAHOBKH, PAacCUYeThl OCHOBHBIX
r€OMETPUYECKUX MapaMeTPOB PEAKTOPHI (IMaMETP, BHICOTA), pACUEThl PACXOIHBIX
KOA(p(UIIMEHTOB HCXOJHBIX BEIIECTB, MEXaHWYECKHE PACUYEThl BCEX COCTAaBHBIX
3JIEMEHTOB peakTtopa. Bce meToauku pacuera, GopMysibl U CIPaBOYHbIE BEIUYUHBI
00s3aTeNbHO  JOJDKHBI HMMETh CCBhUIKY Ha JIMTEpaTypHBIM HCTOYHHK C
00s13aTeNTbHBIM YKa3aHUEM CTPaHUIL.

B pazmene “Jlureparypa” cienyeT MEPEUUCIUTh JIMTEPATypPHBIE
VCTOYHHUKH, KOTOPBIE HCIIOIb30BAIUCH CTYAEHTOM IPHU BBIIOJHEHUH KYpPCOBOIO
IIPOEKTa U Ha KOTOPbIE UMEIOTCS CChUIKU B MOSACHUTENbHOM 3anucke. OdopmiieHne
CIIMCKA JIUTEPATYPbl HEOOXOIUMO MPOU3BECTH B COOTBETCTBUU C TPEOOBAHUSIMU K
0hOpPMIICHUIO THUCHMEHHBIX paldOT, BBIMNOJHIEMBIX cTyAeHTamu JIBOY, ¢
UCIIOJb30BaHUEM MIpUPTOB, OTCTYynoB, pamok cormacHo ['OCT 2.105-95 mno
0(OPMIICHUIO TEXHUYECKOHN JTOKYMEHTAIIHH.



I'pagpuueckan uwacmp JOKHA CONEPXKATH CXEMY YCTaHOBKH  CO
BCIIOMOTATENIbHBIM 000pYyI0BaHUEM, TPUOOpPaAMU U CPEICTBAMHU aBTOMATH3ALIUU C
yKa3aHUEM Ha 4YepTeKe IOTOKOB, MX TEMIIEpaTyp U JaBJICHUH (BBIIOJHSAETCA
CaMOCTOSITEJIbHO, MpUjiaratb K OTYETY KOMHIO TOTOBOW CXEMbl HE JIOMYCKAEeTCs);
YepTeK YCTAHOBKU C MPOAOJBHBIM Pa3pe3oM U YKa3aHUEM BCEX PAaCCUUTAHHBIX
r€OMETPUYECKUX PA3MEPOB.

BenoMocTh KypcoBOIro MpoeKTa U MOsICHUTENIbHAS 3alliCKa BHIMOIHSAIOTCS Ha
auctax ¢opmata A4 B cooTBeTcTBUM TpeboBanusiMu U madnoHamu ['OCT 2.106-
96 m. 9, 10. Ocoboe BHUMaHHE HEOOXOJUMO YIEIUTH MPABUILHOMY
ynotpebnenuo pamMku u ocHoBHOM Haamucu ['OCT 2.104-2006. Crenyer
3aMETUTh, YTO OCHOBHAS HAAMUCH ISl 3arJIaBHOTO JIUCTA pa3jiesia U MOCIeayIOIIX
JUCTOB oOTiau4Yaercsa. JIMCTel B mpenenax Kaxaoro JJOKyMeHTa (BEIOMOCTD,
NOSICHUTENIbHAS 3alucKka M JAp.) HYMEPYIOTCS pa3lelbHO, TO €CTh KaKIbId
JIOKYMEHT HauMHaeTcs ¢ nepBoro jucta. [lons nns nucra dopmarta A4 aiis ieBoro
Kpas — 20 MM, JIs1 BEpXHEro, paBoro, HiwxkHero — 5 Mm. llpudTt B cooTBeTcTBHM C
I'OCT 2.304-81 nomxken ObITh “Tvinl b ¢ HakI0HOM 75° pazmepom 3,5 MM.

Bce pacueTrsl opopMIIsiIOTCS B pa3BEpHYTOM BHUJE: CHayasla 3alKChIBACTCS
dbopmyna, nanee 3HAK PABEHCTBA M YMCICHHBIE 3HAYEHUS BCEX BXOMAIIUX B
dbopmyiy mapamMeTpoB B TOM K€ MOCIE0BATENIbHOCTH, KAK OHHU CTOSIT B (hopmyJie,
Jlanee 3HaK PaBEHCTBA U Pe3yJbTaT BBHIYMCICHHS M €r0 pa3MEpHOCTb, €CIU ITO
pa3MepHasi Benu4yuHAa. Bce pacderbl MpOBOIATCS B MEXKAYHApOAHOM CHCTEME
u3Mepenust pusmyeckux BenmmunH (cuctema CU). Pacuernbie GpopMyIbl TOHKHBI
COMPOBOXKAATHCS JIAKOHUYHBIMU  TMOSICHEHUSIMHM, BKJIIOYAIOIIMMUA W TOJIHYIO
pacmiipoBKy BCEX TMPHUHATHIX YCIOBHBIX 00o03HaueHuid. Bce crpaBouHbie
BEJIMYMHBI B 0053aTEIbHOM MOPSIIKE BBHIMUCHIBAIOTCS B SIBHOM BUJE U MPUBOJIATCS
B TaOJIMYHOM BHUJIE, a P HEOOXOAMMOCTH, TAK)KE U B TpaUIECKOM BHUJIE.

KpuTepun oneHKH 3alIIUTHI KYPCOBOI'0 NMPOEKTAa

W3noxxeHHOE TOHMMAaHHE TMPOEKTa KaK I[EJOCTHOTO aBTOPCKOTO TEKCTa
ompezeseT KPUTEPUU €ro OICHKH: HOBHU3HA TEKCTa, 0OOCHOBAaHHOCTH BHIOOpA
UCTOYHHUKA; CTENCHb PACKPBITHS CYIIHOCTH BOMPOCA; COONIOICHUs TpeOOBaHUH K
0(hOpMIICHUIO.

HoBu3Ha TekcTa: a) HOBHU3HA W CaMOCTOSITENIBHOCTh B TIOCTAaHOBKE
npobiieMbl; 0) yMeHne paboTaTh C MCCIEIOBAHUSIMH, KPUTUUECKONU JTUTEPATypOH,
CUCTEMATU3UPOBATh U CTPYKTYPHUPOBATh MaTepua; B) CTUIEBOE €UHCTBO TEKCTA,
€MHCTBO >KaHPOBBIX YEPT.

CreneHb pacKpbITHA CYHIHOCTHM BONpPOCA: a) COOTBETCTBHE ILIaHA
3aJJaHUI0 Ha TMPOEKT; 0) YeTkoe 00OCHOBaHME BHIOPAHHONW TEXHOJOTHYECKON
CXEMBbI IPOU3BOICTBA; B) MOJHOTA U TNTyOHWHA 3HAHUU 1O TeME; ') 000CHOBAaHHOCTD
CIIOCOOOB M METOJIOB pabOThl C MaTepuajioM; €) YMeHue 0000IaTh, JejaTh
BBIBO/IbI, COTIOCTABJISITh PA3JIMYHbIE METOJAUKH IO OJTHOMY BOTIPOCY.

O00CHOBAHHOCTHL BbLIOOPAa MCTOYHUKOB: a) OIICHKA HCIOJb30BAHHOU
JUTEpaTyphl: TPUBICYCHHI JIM HauOoJiee W3BECTHBIE palbOTHl 1O TEeMe
uccienoBanusi (B T.4. JKypHajbHbIC MyOJMKAIMU TIOCIEAHUX JIET, MOCICIHHE
CTaTHCTUYECKHUE TAHHBIC, CBOJKH, CIIPABKU U T.1I.).



CobOmonenne TpedoBaHM K O(QOPMIEHHIO: a) HACKOJIbKO BEPHO
0pOpMJIEHBI CCBHUIKM Ha HCHOJb3YEMYIO JUTEPATypy, CIUCOK JIMTEpaTypbl; O)
OIIECHKa TPaMOTHOCTH M KYJbTYpbl H3JIOkKeHUs (B T.4. opdorpaduueckoit,
NYHKTYal[MOHHOW, CTUJIMCTUYECKON KYJIbTYphl), BJIAJICHUE TEPMUHOJIOTUEH; B)
coburofieHre TpeboBaHui K KypcoBoMy npoekTy Ha ocHoBanue ['OCT EC K/I.

TeMbl KypcOBOIro NpPoOEKTa
no qucruminHe "[IpoekTrupoBaHre XUMHUYECKUX TPOU3BOJCTB H 000pya0BaHUS"

l. IIpoexTpoBaHne NPOMBIIIIIEHHOIO KOMIUIEKCA MO IPOU3BOACTBY
KoHIleHTpaTa P30;

2. IIpoexTpoBanue 1exa NoJIMMEPU3ALNU OJIUITHIIEHA BBICOKOTO
JaBJICHUS;

3. Pa3paboTka TEXHOJIOrMYECKOro MpoLecca Moay4eHHs! INIABUKOBON
KHCJIOTBI;

4. IIpoekTupoBaHUe NPOMBILIIEHHOTO KOMIUIEKCA IO IIPOU3BOJICTBY
IOJIIIPONWIICHA,

5. ITonck onTUMaIbHONM TEXHOJIOIMU IOJYyYEHHUs MTOIMypETaHa

6. Pa3paboTka TeXHOIOrM4eCKOro npouecca noiaydeHus gochopHoi
KHUCJIOTBI;

7. [IpoekTrpoBaHue peakTopa MCeBI00KUKEHHOTO CIIOS



[Tpunoxenue 2

MUHHCTEPCTBO OBPA30BAHUS 1 HAVKU POCCUMCKOI ®EJEPALIUN
CDe;[epaanoe rocyaiapCTBECHHOC aBTOHOMHOC 06pa30BaTeJIBHOC YUYpPCKACHNUEC BBICIICTO
o0OpazoBaHus
" laibHEeBOCTOYHBIN (peAepabHbI yHUBepcHTeT'

(IBDY)

IIKOJIA ECTECBEHHbBIX HAYK

®OH/I OHEHOYHbIX CPEJACTB
Mo mucuumune " IlpoekTHpoOBaHNe XUMHYECKUX MPOU3BOACTB U 000pya0BaHus "
Hamnpasnenue noarorosku 18.03.01 Xumuyeckas Te€XHOJIOTHS
[Tpoduns "TexHomorHsI XUMUUECKUX U HeTemnepepadbaThIBAOIINX MPOU3BOICTB"
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Koa u ¢popmysnupoBka

Jranbl GOPMUPOBAHUS KOMIIETEHIIUU

KOMIIeTeHIIHHT
[1K-24 - pazpabarbiBaTh | 3HaeT - 3Tanbl COCTABJIEHUS] KOHCTPYKTOPCKOM
IPOCKTBI B COCTAaBE JOKYMEHTAIMU COTJIaCHO €AMHON CUCTEMOM
aBTOPCKOTo KOHCTpyKTOpcKoii noxkymenTtamuu (EC KJI)
KOJJIEKTHUBA
YMmeet - PaGotarh B KOMaH/ie IPH MOJATOTOBKE UCXOTHBIX
JAHHBIE JIJIs1 BEIOOpA M1 00OCHOBAHUS HAYYHO-
TEXHUYECKHUX U OPTaHU3aLUOHHBIX PEIICHUH
Bnageer |- HaBbIKaMU OOOCHOBBIBATH 3KOHOMHYECKYIO
11e1€c000Pa3HOCTh U TEXHUYECKYIO
HE00XO0IMMOCTb CO3JaHHsI XUMHUYECKOTO
MIPOM3BOJICTBA, BBIOUPATH TEXHOIOTHIO
MIPOU3BOJICTBA U THUIT 000PYAOBaHUS, COCTABISATH
CTPYKTYPHYIO TEXHOJIOTUYECKYIO CXEMY
MIPOU3BO/ICTBA, BHIIOJIHITH PACUEThI
MaTepUaIbHBIX U TEIJIOBBIX OaIaHCOB
MIPOU3BO/JICTBA;
[1K-25 ucnonb3oBath 3Haer - uHpopmanuonnslie TexHoioruu (1UT),
MH(OPMALHOHHEIC IpUMEHSIEMBIE TIPH pa3paboTKe MPOSKTOB
TEXHOZOrIH TIpH Ymeer - pabotarh ¢ Hay4HOU HH(pOpManen
pa3paboTKe IPOEKTOB ’
rocyJapCTBEHHBIMH CTaHAAPTAMU, TEXHUYECKUMU
pernamentamu 1 EC KJI ¢ npumeHnenuem
coBpeMeHHbIX UT
Bnageer |- HaBeikamMu 0TOOpa M MPUEMAMH CHCTEMATH3AIUN
cobpanHoit nadopmarun cpeacrsamu UT
T1IK-26 - 3HaeT - [PUHIUIIAAIBHBIE OCHOBBI OPraHU3alun
IIPOCKTHPOBATE IIPOCKTUPOBAHUS 110 CTAAUAM U BBIIIOJIHEHUS
TEXHONOTHYCCKAC IPOEKTHO-TEXHOJIOTMYECKUX PabOT [Ist
TPOHECCHI © XUMHUYECKON MTPOMBIIIUIEHHOCTH
MCIOJIb30BaHUEM
aBTOMAaTHU3UPOBAHHBIX VYmMmeer - NPUMCHATH MAKCTHI IIPUKIIAJJHBIX IIPOrpaMM JJIs1
CUCTEM MPOSKTUPOBAHUSI U YIIPABICHUS XUMUYECKUMU
TEXHOJIOTHYECKOM TIPON3BOICTBAMU
MOATOTOBKH
Brnageer |- HaBBIKaMU TEXHOJOTUYECKOTO MPOEKTUPOBAHUSA C

MIPOU3BOJICTBA B
COCTaB€ aBTOPCKOIO
KOJUJIEKTHBA

HCIIOJIb30OBAHUEM aBTOMATU3UPOBAHHBIX CUCTCM
npoektupoBanus (CAIIP) nis onpeneneHus
ONITUMAITLHBIX U PAIIMOHATBHBIX TEXHOJIOTHUECKUX
PEXKUMOB pabOTHI 00OPYAOBAHUS




KYpPCOBOM IPOEKT

No | Kontpomupyem Konpl, HaumeHoBaHue u OLieHOUYHBIE CPENCTBA
n/n bI€ pa3ebl / 3TaIbl (HOPMUPOBAHHUS TeKyIIHi IPOMEKYTOUHAS
TEMBI KOMIIETCHLUH KOHTPOJIb aTTecTauus
JUACIATLINHEL
1 Pazpen L I1IK-24 3HaeT CobecenoBaHue; Bonpocsr pis
OcHOBHBIE MMOATOTOBKH K
JTarbl 1 sK3aMeHy 1-6
OpraHu3arus Ymeer CobecenoBanue; | Bompocsl asns
MIPOEKTUPOBAHU IIOJITOTOBKH K
sI XUMUYECKHUX JK3aMeHy 1-6
IPpOU3BOJCTB Bnaneer CobecenoBaHue; Bonpocsr pis
MMOATOTOBKH K
9K3aMeHy 1-6
2 Pazpnen II. IIK-25 3HaeT CobecenoBaHue; Bomnpocs! pis
OCHOBBI T1IK-26 MHOJITOTOBKH K
MPOEKTUPOBAHU sk3ameny 8-11
1 XUMHYIECKOTO VYmMmeer CobGecenoBanue; | Bompocsr mist
NpEANPUITHS U IIOJITOTOBKH K
o0opymoBaHUs sK3aMeny 8-11
Bnageer CobecenoBanne; | Bompocs! ais
IMOATOTOBKH K
sK3ameny 8-11
3 Paznen II1. I1K-24 3Haer CobecenoBaHue; Bonpocsr gis
Pacuerni HOJTOTOBKH K
armaparoB Ha sKk3aMmeny 13-17
IIPOYHOCTH VYMmeet CobecenoBanue; Bonpocsr giis
IIOJITOTOBKH K
sKk3ameny 13-17
Bnageer CobecenoBanne; | Bompocs! ams
IMOATOTOBKH K
sK3ameny 13-17
4 Paznen IV. I1K-26 3Haer CobecenoBaHue; Bonpocsr pis
OcHOBEI MOJTOTOBKH K
0e3omacHoi sk3ameny 18-19
3KCIUTyaTaluu VYMmeer CobecenoBaHue; Bomnpocs! pis
TEXHOJIOTHYECKO MOJITOTOBKH K
ro sk3ameny 18-19
000py0BaHUs Bnaneert CobecenoBaHue; Bonpocsr gis
XUMHUYCCKUX IIOATOTOBKHU K
IIPOU3BOJCTB 3ayety 18-19
5 Pa3nen V. T1IK-25 3Haer CobecenoBaHue; Bonpocsr pis
DKOHOMHKA KYpPCOBOM MPOEKT | MOJTOTOBKH K
MPEANPUATHS 3ayety 20
XAMHYECKON Ymeer CobecenoBanne; | Bompocs! ans
MIPOMBIIIIEHHOC KYPCOBOM MPOEKT | MOJTOTOBKH K
TH 3auery 20
Bnaneert CobecenoBanue; Bomnpocsr gis

MOATOTOBKH K
3ayety 20




JlaGopaTopHbie
paboThI

I1IK-26

3Haer CobecenoBaHue; Bonpocsr piis
TBOPYECKOE IIOJITOTOBKH K
3aJaHue sK3ameny 7, 12

Ymeer CobGecenoBanue; | Bompocsr s
TBOPYECKOE MOJITOTOBKH K
3a/1aHKe sK3ameny 7, 12

Bnaneert CobecenoBanue; Bonpocsr pis
TBOPYECKOE IIOJITOTOBKH K
3aJaHue sK3ameny 7, 12




IIIkana oueHUBaAHUA YPOBHSA C(POPMHPOBAHHOCTH KOMIIETEHIIUI

Kon u Jdranbl popMUPOBAHUS KpUTEepUH IMoka3arenu
(l)OpMy.]'[HpOBKa KOMIICETCHIIUU
KOMIICETCHIIMU
OCHOBHEIE TUDBI, | 3HAHWE chopMupoBaHHbIE
3HAET STalbl W MPHHUMIIBL | KIACCHUKALMN CHCTEMATHYECKHE 3HAHUS O
(OporoB pa3paboTku 3 KOHCTPYKTOPCKO# BUJAX KOHCTPYKTOPCKOIT
. KOHCTPYKTOPCKOM JTIOKYMEHTAIIUN "
BIH JTIOKYMEHTAIIUN
JIOKYMCHTAIIH NPUHIUIBL Pa3pabOTKH
YPOBCHB) MPOEKTHOI
JIOKYMEHTaINH
OCYIIECTBIISITh YMEHHE COMNOCTaBIATh | c(hOPMHUPOBAHHOE YMEHHUE
NoAOOPKY HAyYHOH M | U CHUHTE3UPOBATh | COMOCTABIIATH,
TEXHUYECKOH JAHHBIC HAYYHOH W | CHCTEMaTHU3UpPOBATH U
T1IK-24 yMeeT JINTEPATYPHI, TEXHHYECKOH MPUMEHSATH
T OTOBHOCTE (mpojBH HEoOXomuMOH  IIs JTEPATYPE! © EMHOH | rOCYApCTBEHHbIC
6 N MIPOEKTHPOBAHUS CHUCTEMOW TIPOEKTHOW | CTaHAAPTHI K TEXHUIECKYIO
paspabaTeiBaTh | HYTBIiA) XHMHKO- KOHCTPYKTOPCKOM JINTEPATYPY
HPOCKTHI B TEXHOJIOTUYECKOTO JOKYMEHTAIUU
COCTaBe obopymoBaHus u
aBTOPCKOI'O KOMILICKCa
KOJUIEKTHBA HaBBIKAMU BBIOODA, BJIaJICHUE  HAaBBIKAMH | CIOCOOCH
CHHTE3a TMOUCKa U OoNpCACICHUA NPOAHAIU3UPOBATH
ONTHMANbHOH HAMITYYIIAX ATBTEPHATHBHEIE
TMPUHITUITAATEHOM JIOCTYITHBIX
N . TEXHOJIOTUYECKHE PEIICHHS
BJIAAEET | TEXHOJIOTHMYECKOH TEXHOJIOTUI
(BBICOKH | CXEMBI XHMHECKOTO H CaMOCTOATCIBHO .
i) NPOM3BOACTBA OTIPENCTIUTh ONTUMAIbHBIN
COTJIaCHO BapHaHT TEXHOJIIOTUIECKOI
KOHCTPYKTOPCKOM CXEMBI MPU TPOEKTHPOBAHUHT
AOKyMCHTALlNH XMUMHKO-TEXHOJIOTMYECKOI0
KOMILIEKCA.
TPOIIECCHI, METOIBI 3HaHHUE CII0CcO00B CHOCOOEH OIHCaTh,
IIOUCKa, C60pa, aHaJin3a Hay4HO- CUCTEMAaTU3UPOBATh,
00paboTKu U TEXHUYECKOI OLHUTD 1 MyGITHIHO
Npe/ICTaBICHUS uHpOpMaIHUH,
TIPEACTaBUTH PE3YJIBTATHI
UHPOPMAIUH B OTEYECTBEHHOTO U
3HACT HPOEKTE 3apyGexHOro ompita B | [POCKTA
(moporos obnactu
Bl MIPOEKTHPOBAHUS U
IKCIUTyaTaI[IH
YPOBEHb) yatan
XHMHKO-
I1K-25 TEXHOJIOTHYECKUX
T'OTOBHOCTE KOMIIICKCOB 1
UCIIONB30BaTh obopynoBaHns
UH(POPMALIMOHH _
paboraTh ¢ Hay4HOH | yMEHHME CHHTE3HMPOBATh | CHOCOOEH 000CHOBATH
bI€ TEXHOJOI'NN Y
DI DA3DAGOTKE uH(popManmeii, Hay1HYIO JIMTCpaTypy HEOOXOIUMOCTh TIPOEKTa Ha
pu pasp rOCYIapCTBEHHBIMH | M TEXHHUYECKHE OCHOBAHHH JIHTEPATYPHOTO
ITPOCKTOB YMEET CcTaHgapTaMH, perinaMeHThl B o
0030pa M KOHCTPYKTOPCKOM
(MpOJBU | TEXHHYECKUMH pa3pabaTbiBacMOM
HYTBIi) pernmamentamu u EC | mpoekre ¢ AOKYMCHTALIHH
K c¢ npumenenuem | ucnonb3oBanuem UT
coBpeMeHHbIX U T TEXHOJIOTUH
HaBbIKAMHU BIAJICHUE  HABBIKAMH | CIIOCOOEH B COOTBETCTBUH C
BIANCCT | cocrapnenns COCTaBJICHHUS roCyJapCTBEHHBIMU
BBICOKH % i
g paboueii 3 HOSICHUTENILHOM CTAHIAPTAMH COCTABIIATH
i) KOHCTPYKTOPCKOM 3aIICKH,

MIPOEKTHYIO U pabouyro




JIOKYMCHTAIIH B | TEXHUYECKOTO KOHCTPYKTOPCKYIO
paMKax IpoeKTa periameHTa, JOKYMEHTALIHIO
cOOpoYHOTO dYepTexa,
crienupuKaum
NPUHIUTHATbHBIE 3HaHUE MPUHIAIIOB | CIIOCOOCH 000CHOBATH

OCHOBBI OpTaHU3AIIH
MPOEKTHPOBAHUSI IO

BBIOOpA ONTHMAaTHLHOU
TEXHOJIOTHH Tpolecca

BI)I60p TCXHOJIOTHH
IIPOU3BOACTBA, 4 TAKKE

3HacCT CTamuAM U | ¥ STambl COCTABIEHHS
. o100paTh OCHOBHOE U
(HOpOFOB BBINIOJTHCHHUS NPUHIUITHAIBHOU
BIH MPOEKTHO- TEXHOJIOTHYECKOH BCTIOMOTATCNBHOS
YpOBEHD) | TEXHOJIOTHYCCKHX CXEMBI obopynoBanue
pabot ittt
[1K-26 XHMHUYECKOH
Cr1oco6HOCTE OPOMBIIUICHHOCTH
paborath c makeramMu | yMeHHE paboTaTh C criocobeH 0600maTe u
MPOEKTUPOBAThH
TeXHOTOTHYCCKH [IPOTpaMMHOI'0 MakeTaMu aHaM3UPOBATH PE3YJIbTATHI,
obecrieyeHwsl, MIPOrPaMMHOTO MOy eHHBIE Ha
€ IMPOLECCChI C HaIpaBJISHHOTO Ha obecrieueHust
yMECT . MIPOTPaMMHOM 00€CIICUeHIH,
HUCIOJIL30BAHUE (ipoyiBu MIPOEKTUPOBAHKE U AutoCaD, AvtoLips
Ny p y e —— Excel YBHIETh TJIABHOE U C/IENATh
HYTBIH) | xpmmko- BBIBOJIbL.
ABTOMATHU3UPOBa
TEXHOJIOTUYECKIM
HHBIX CUCTEM KOMILIEKCOM HJIH
TEXHOJIOTUYECKO o0opyoBaHueM
¥ MOATCOTOBKU HaBBIKAMU BJIaJICHUE  HAaBBIKAMH | CIIOCOOEH aJanTHPOBaTh
HpOH3BOHCTBa B TEXHOJOI'H4E€CKOI'O OIIpEACICHUA CUCTEMY YIIPpABICHUS
COCTABE OPOCKTUPOBAHUS  C | ONTHMAaIbHOTO M | 1eXHONOIHUECKIM
UCIIONIb30BaHHEM palMoHaIBHOTO HPOLIECCOM B PAMKAX
aBTOPCKOTO ABTOMATH3HPOBAHHEl | PEXHMOB pPaboTEI P P
KOJIJIEKTHBA prageer | X ciereM | ocHOBHOTO 4 | TPOCKTHpYEMOro 06beKTa.
(BBICOKH MPOCKTUPOBAHHS BCIIOMOTaTeIbHOTO
M (CAIIP) s | o0opymoBaHUS
i) onpeseneHus
ONTHUMAJTbHBIX u
PpaluOHATBHBIX
TEXHOJIOTHYECKHUX
PEXKUMOB paboTsI
000pyI0BaHUS
OueHoYHbIE CPeCTBA ISl MIPOMEKYTOYHOM aTTeCTAIUN
Bonpocs! 1J151 IOATOTOBKH K IK3aMeHY
10 JUCHOUIIJIIMHE "HpOCKTI/IpOBaHI/IC XUMHUYCCKHUX IIPOU3BOACTB U
obopynoBanus"
1. ®akTopbl, BIUSIOLIUE HA BHIOOP pailoHa pa3MEIeHUs] IPEATIPUITHS

N

SPoeRNA L e

TeXHUKO-3KOHOMUYECKOE€ 0OOCHOBAHHE U TEXHUKO-IKOHOMUYECKUH pacyeT
IIPOEKTA.

Pa3paboTtka pabodeit KOHCTPYKTOPCKOW JOKYMEHTAIIH

Pa3paboTka cuTyallMOHHOTO U T€HEPAIBHOTO TIAHOB
[TpomblnuIeHHBIE 3/1aHUS (OCHOBHBIE THIIBI U Pa3MEIICHHE)
KomnoHoBka npous3BoAcTBa
TepMoaAMHAMHUYECKOE COBEPIIEHCTBO TEXHOJIOTUYECKUX MPOLIECCOB
Pa3paboTka npuHIMIHATBLHON TEXHOJIOTUYECKON CXEMBbI

. Xumnueckue peaktopsl. Kimaccudukanus, npuHIumn padboTsl

O TpeGoBaHuUs K SKCILTyaTallud OCHOBHOTO 000pYJ0OBaHUs




11.0cHoBHBIE TpeOOBaHUS, TPEIbIBISIEMbIE K BHOBb pa3pabaThIBA€MbIM
KOHCTPYKIMSIM MAIlIMH U annapaToB XUMHUYECKUX IIPOU3BOJICTB

12.XapaKkTepucTUKH, BIUSIONIME Ha BHIOOP MEpEMEIINBAIOIINE YCTPOHCTBA

13.Marepuansl.  Knaccubukanusa. Cranm U 4YyryHbl,  MaTepHUabl
HEOPTaHUYECKOTO U OPraHUYECKOTO MPOUCXOXKICHUS

14.Koppo3sus u criocoobl 00psObI ¢ HE

15.UcnblTanus anmnapaToB Ha MPOYHOCTh U TEPMETUYHOCTh

16.0OcHOBHBIE pacyeTHbIE HapameTpbl JJIA pacyeTa 3JEMEHTOB ammapara Ha
IPOYHOCTb

1'7.Pacuer Ha MEXaHUYECKYIO POYHOCTh

18.IlpenoxpanutenpHas apmaTypa

19.YnnoTHeHus BajoB anmnapaTroB

20.Cebecroumocts mpoAykuuu [lmaHupoBaHue nOPUOBUIM XHUMHUYECKOTO
IIPOU3BOJICTBA

OueHouHbIe cpeCTBA sl TEKYIIEr0o KOHTPOJIs

Bonpocs 17151 codecenoBanmsi
no auciuiinHe "' [IpoekTHpoBaHUe XMMHYECKHX MPOU3BO/ICTB H
obopynoBanus"

Paznen 1. OpraHusanmusi HAY4YHO-HCCJIE0BATEILCKOM PpadoThl B
00J1acTH XMMHUY€CKOH TEXHOJIOTUH
1. Ha ocHOBaHMM KakMX YCIIOBUH OCYIIECTBISIETCS BBIOOp pailoHa
pa3MelleHus NPEAIPUITHS?
2. Kakue BOmpochl B NMPOEKTE pEUIAaeT TI'€HEpajbHbIM IUIAH XHUMHYECKOIrO
IpeanpusaTUs?
3. Ilepeuncnure HHXEHEPHBIE COOPYKEHUS TPEANPUATHS?
4. Ilepeuncaute BUABI KOHCTPYKTOPCKUX JOKYMEHTOB?
5.YTt0 Takoe TEXHUKO-DKOHOMHUYECKOE OOOCHOBaHHME IPOEKTa U Ha
OCHOBAaHMM KAaKUX MCXOJHBIX ITOJIOKEHUI OHO COCTaBIAETCS?
Pasnen 2. OCHOBBI NPOCKTHPOBAHHUSA XMMHYECKOI0 MPEINPHUATHS U
00opyoBaHMS
1. DOramnsl cocTaBieHNs NPUHIMIHAIBHON TEXHOJIOTUYECKON CXEMBI?
YTO 3HAYNUT TEPMOJINHAMHUYECKOE COBEPIICHCTBO TEXHOJIOTHH?
Br16op peakTopa B 3aBUCUMOCTH OT THIIAa XUMHUYECKON peaKiuu?
[TopnepxaHue ONTUMAIIBHOIO TEMIIEPATYPHOTO PEKUMA B pEaKTOpE?
TpebGoBanus K KOHCTPYKIIMOHHBIM MaTepHaliaM B MaIlIMHOCTPOCHUH?
Pa3z1e.11 II1. Pacyersl annmapaToB HA NPOYHOCTH
1. Kak HaspIBaeTCs  JaBJIEHWE, TMPU  KOTOPOM  IIPOU3BOIATCS

PICRRN

THApPaBINYCCKUC HCIIBITAHUS?

2. OCHOBHBIE pacyeTHbIC TMapaMeTphbl JIsi BbBIOOPA KOHCTPYKIMOHHOTO
Marepuana’?

3. Knaccudukarus KpblIIeK v JTHUII?

4. Crioco0nI KperieHus TpyoonpoBojia’?



5. [lonnep>kanue TepMETUYHOCTH TMPH KPEIUICHHMH TpyOompoBoaa U
arnrapara?

Paznen IV. OcHOBBI 0€30NIaCHOM IKCILIYaTAIUN TEXHOJOTHYECKOT0
000py10BaHMS XUMHUYECKUX MPOU3BOICTB

1. Ouenute HaIE)KHOCTh CAIIBHUKOBOT'O W TOPLEBOTO YILUIOTHEHHUS?
[lepeuncnure n3BecTHYO Bam 3anopHyto apmarypy?
Buapl npenoxpaHuTeNnbHbBIX YCTPOUCTB?
[TpuHIMN AEMCTBUS NPYKUHHOTO KJlanaHa?
Knaccudukanus npegoxpaHUTEIbHBIX MEMOPAH 0 XapaKTepy
paspyuieHus’?
Paszgen V. JkoHOMMKA npeanpUATHA XMMU4YECKOH MPOMBIIIIICHHOCTH
Kakwue 3aTpatTsl yuuThIBaloTCSl B C€0ECTOMMOCTH MPOAYKIIUU
@akTopbl, BAUSIOLINE HA TOBBIILICHUE LIEHBI?
OcHoBHbIE MOKa3aTean 0€3yObITOYHOCTH padOThl IPEANPUATHSA?
Kak onpenennts Touky 6€3yObITOUHOCTH?
Onenka 3O GEeKTUBHOCTH MPEATPUSTUS?

kb
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MeToauuyecKkue peKOMeHIaIUN, ONIpelessIIoe MPoueIyphbl OlleHNBAHUS
pe3yJIbTATOB OCBOCHUS JUCHUILTUHBI

KpuTepun o1leHKH YCTHOTO OTBETA

5 6ayoB (OTJIMYHO), BBICTABISIETCS CTYACHTY, €CJIA CTYJIEHT MPU OTBETE Ha
BONPOC OwWjeTa TOYHO OMNPEACIUI €ro COACpPKAHHE U COCTABISAIONINE; OTBET
XapaKTEPU3yeTCs CMBICJIOBOM LEJIOCTHOCTBIO, CBSI3HOCTBIO U
MOCNIEIOBATEIBHOCTRIO  M3JIOKEHUS;  MPUBEIACHBI  JINTEPATypHbIE  JIaHHBIE,
CTaTHUCTUYECKUE CBEACHHUSA; CTYJICHT BJIaJICET HABBIKOM MPEJCTABICHUS U aHAIN3a
uHbopMaluy; PaKTUIECKUX OIIMOOK, CBA3AHHBIX C MOHUMAHHEM U PaCKpPBITHEM
OTBETA HET.

4 Oamna (XOpOIIO) BBICTABIISIETCS, €CJIM CTYJIEHT IPU OTBETE HA BOIPOC
Oouiera IOCTaTOYHO TOYHO OIPEACNIUII €r0 COAEPNKAHUE U COCTABIIAIOIINE; OTBET
XapaKTepU3yeTcs CMBICJIOBOM LEJIO0CTHOCTBIO, CBSA3HOCTBIO u
MOCJIEIOBATEILHOCTBIO M3JI0KEHUSI; JTOMYIIEHbl HE3HAYUTEIbHbIE OIMIMOKU MpU
OOBSACHEHHH COJIepKaHUsl OTBETA; CTYACHT BIAJCET HABBIKOM IPEJCTABICHUS U
aHanu3a HHPOpMalMK; (PAKTUYECKUX OIIMOOK, CBS3aHHBIX C TOHMMAaHUEM U
PACKpBITHEM OTBETA HET.

3 Gata (yIOBICTBOPUTEILHO) BBICTABIIACTCS, €CIM CTYACHT MPU OTBETE HA
BONPOC OwuiieTa ONpEeAeNnui OCHOBHOE €ro CoJepKaHue U COCTaBIISAIOIINUE;
NOHUMAaET 0a30BbI€ TEOPETUUECKUE OCHOBBI; AOIMYIIEHB HE3HAUUTEIbHBIC OIINOKU
npu OOBSICHEHHM COJACpKaHHUs OTBETa; CTYACHT II0Ka3bIBa€T HEJOCTATOYHOE
oOnazaHve HaBBIKOM TMPEJICTaBICHHMs M aHaimM3a WHpOpMalMMu; HUMEITCs
HE3HAYUTENbHbIE (AKTUUECKWE OIIMOKH, CBSI3aHHbIE C TOHUMAaHUEM U
PACKpBITHEM OTBETA.

2-1 6ann (HeyIOBIETBOPUTENIBHO) BBICTABIISETCS, €CIM UCIOJIb3YETCsl JJI OTBETA
Ha Bompoc HHpopManus 0e3 NMOHMMaHUS W aHajiu3a, OTCYTCTBYET IMOHMMAaHUE



COJZIepKaHUs BOIIPOCA; OTCYTCTBYET JIOTMUECKAs ITOCIEA0BATEIBHOCTD B CTPYKTYpE
OTBETA; OTBET HE MOJIyUYEH.





