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1. O6mme noJ10KeHU

1.1. Beimycknas xBanmudukanuonHas padora (BKP) — sTto paboTta Ha comckaHme
aKaJeMUYEeCKON CTemeHn «0akajmaBp», coAepikamias CHUCTEMHBIH aHalli3 W3BECTHBIX
TEXHOJIOTHYECKHAX MPOIIECCOB W BHITONHAEMAas CaMOCTOSATENBHO, C HCIOIb30BaHUEM
nHpOPMANNH, YCBOGHHONW COMCKATeNleM B paMKaX OOIMIETeXHWYECKHX W CHEIHaIbHBIX
JIICLIUIIIHH.

2. TeMaTHKa BBINYCKHBIX KBATH(PHKAIINOHHBIX PadoT.
3agaHne Ha BBITYCKHYIO padoTy

2.1. Tembr BKP nomknbl OBITH 0OCYXIEHBI Ha OTICICHHE W YTBEPIKICHBI
pacrnopsKeHUEM IUPEKTOpa MHKEHEPHOH LIKOJIBI NPpUPOAHbIX pecypcoB (MILIIP).

2.2. Tlpu Beinonnenun BKP pexomennyetcs ciaeayromiie TeMaTUKU:

= [IpoeKTBl  yCOBEPIICHCTBOBAHUS, PEKOHCTPYKIMH, PACIINPCHUS WA
MOJICPHU3AIINHA TEXHOJIOTHYECKUX YCTAHOBOK WM Y3JIOB, COCTOALINX W3
HECKOJIFKUX EANHHUI] 000pyIOBaAHHUS;

= [IpoeKTHl MPHUPOJOOXPAHHBIX YCTAHOBOK B IPOM3BOJCTBE OPraHUYECKUX
BEIIIECTB, MIOJIMMEPOB U MaTEPHAJIOB Ha UX OCHOBE;

= OnruMH3anys ASHCTBYIOLUINX YCTaHOBOK MITH TEXHOJIOTHUECKHX Y3JIOB.

2.3. 3anmanme Ha BKP cocraBnsiercst pykoBoaureneM pabOThl W BBITAETCS
CTyIIEHTY B 7 cemecTpe.

2.4. Pyxosogutensimu BKP  pacnopsbxenumem  pupekropa  WIIIP  mo
NIPE/ICTABIICHUIO 3aBEAYIOIIETO Kadelpoi-pyKOBOJUTEIS OTIEICHUS Ha TIpaBax Kaderpbl
Ha3Ha4aloTCs npodeccopa Wi AOLEHTHI 3TOTO MOAPa3/ICICHHS.

3. Mopsinok BoimoiHenusi BKP

3.1. Tlepen nauamom BwimosHeHUs: BKP CTyZeHT cocTaBiseT M COTJIACOBBIBAET C
pYKOBOOWTENEM IUIaH paboOTHl € YKa3aHHEM OYepENHOCTH M CPOKOB BBIIOJIHEHHUS
OTAENbHBIX pa3zaenoB. Popma kaneHmapHoro miaHa BbeinosiHeHuss BKP npuBenena B
TIPUIIOKEHUH A.

3.2. Tekymuéi KOHTpoJb 3a XojnoMm BemonHeHuss BKP  ocymectBiser
PYKOBOJIUTEIH MIPOEKTA.

3.3. CrymeHT mnepcoHanbHO OTBe4yaeT 3a npuHaTele B BKP pemenus,
JIOCTOBEPHOCTh PacueToB, OODOCHOBAaHHOCTh BCEX YAaCTEil IPOEKTa, CBOEBPEMEHHOCTH
npeacrasienus: BKP k 3ammure.

4. Cocras u copep:xxanne BKP

4.1. BKP momkHa comepxaTh rpaguecKyro 9acTh H TEKCTOBBIA JOKYMEHT.

4.2. I'paduueckass dacTb BBITIOJNHSAETCS B BUAe uepTexked ¢opmara Al. B
000CHOBaHHBIX CITydasX JOITyCKAaeTCs MPUMEHEHHUE IPYTHX (OPMATOB B COOTBETCTBHHU C
I'OCT. I'paduueckas 4acTh BKIIIOYACT:

" MPUHLIHUNHAIBHYIO TEXHOJOTHYECKYI0 cxeMy ¢ asemeHTamu KHIla;

= cOOpOYHBIA YEePTEK OCHOBHOTO ammapara (oOuruii Buj ammapara B cobope, B
paboyeM COCTOSIHUM U BH CBEPXY);

= cOopouHble eauHMIBI (y37b1), OOCCIeYHBAIONINE PAbOTOCIIOCOOHOCTH
anrapara: yrjoTHeHHE Bajla Memnayky, BBox natunkoB KUIla, ¢aannessie
COCAMHEHUS, KPEIUICHHE MEINAIKW Ha Baily, M Jp.) MO COIVIACOBAHMIO C
pyxoBoautenem BKP.

7.3. TeKcTOBBIH TOKYMEHT O(OPMIISIETCS B BHJIE TOSICHUTEIILHOM 3aIICKH, KOTOpast

JTOJDKHA BKITIOYATH CIICTYIOIINE pa3aesbl:

B. U. Knenun, 1. B. ®enycenko. — Cankrt-IletepOypr : Jlams, 2013. — 512 c.
http://catalog.lib.tpu.ru/catalogue/simple/document/RU%SCTPU%5Cbook%5C25539
6 Cxema mocryma: https://e.lanbook.com/books/element.php?pll cid=25&pll_id=5842

= Jlammuckuii A. A. OCHOBBI KOHCTPYHUPOBaHHUS M pacueTa XUMHUYECKOW armmapaTyphbl:
crpaBouHuk / A.A. Jlammuckuii, A.P. TomauHckuid. — 3-€ U31., cTepeoTuriHoe. — M.:
000 U «Anbsiac», 2008. — 752 c.

= Poskuna H. M. TexHonoruueckue pacueTsl B Ipolieccax CHHTE3a MOJIMMEPOB: COOPHUK
NPUMEPOB U 3ajaad : ydeOHoe mocodue s By3oB / H. M. PoBkuna, A. A. Jlamkos;
Tomckuit nonuTexHuyeckuit yauBepcureT. — 2-e u3l. — Tomck: Uza-so TIIY, 2009.
— 167 c.

= depopoB A. @. CucreMbl yIpaBieHHS XHMHKO-TEXHOJOI'MYECKHUMHU IIPOLECCAMH:
yuebnoe mocobue / A. @. DemopoB, E. A. Kysemenko; HammonanbHbIid
nccienoBaTesibekuii ToMckuid mosmtexandecknit yauBepentet (TITY). — 2-e m3a.. —
Towmck: Uzn-so TITY, 2015. — 224 c.

= KynakoB M.B. TexHomorndeckne W3MEpEHHS UM TNPUOOPHI IS XUMHUYECKHX
NIPOM3BOJICTB: Y4eOHUK [uis By30B / M.B. Kynakos. — 4-e u3z., crep. — MockBa: AJbsiHC,
2008. — 424 c.

= bensakos I'. M. Oxpana Tpyna u TexHUKa 0€30IaCHOCTH : Y4EOHUK JUIs IPHUKIIAJHOTO
OakanaBpuara [Onektponnslit pecypc]/ I'. . bensiko. — 3-e uzn., nepepab. u gom.. —
Mynetmenna pecypesl (10 qupexropuii; 100 daiinos; 740MB). — Mocksa: FOpaiir,
2016. — 1 Mynerumenua CD-ROM. — baxanasp. [Ipuxnaanoit kypc. —OeKTpOHHbBIE
yueOHukn m3natenbeTBa "IOpaiT". — DNeKTpoHHAs] KOMWS MEYaTHOTO M3JaHMs. —
Joctyn u3 kopniopatuBHOi cetr TITY. — Cuctemnsle TpedoBanus: Pentium 100 MHz,
16 Mb RAM, Windows 95/98/NT/2000, CDROM, SVGA, 3BykoBas kapTta, Internet
Explorer 5.0 wu Bermme.. — ISBN  978-5-9916-6038-9. Cxema pgocryma:
http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-89.pdf (koHTEeHT)

Memoouueckoe obecneuerue:

= PaboThI BBITYCKHBIC KBAU(UKAIIMOHHEIC, TPOCKTH U pabOTHI KypcoBbie. CTPYKTypa u
npasuia odopmitenns : crapaapt CTO TIIY 2.5.01-2011 [OnexrponHbIil pecype] /
Tomckuit mosmrexandecknid yansepcuret (TITY). — 1 xommbroTepHsiit daiin (pdf; 619
KB). — Tomck: M3a-Bo TITY, 2006. — CucreMa 00pa3oBaTebHBIX CTAHIAPTOB. —
3arnaBue ¢ TUTYJIBHOTO dKpaHa. — DJIEKTPOHHAS BEPCHs TMEUaTHOW IMyOJMKAIUd. —
CBoOonHneIii moctyn u3 cetu Matepuet. — Cuctemunle Tpedoanms: Adobe Reader..
Cxema pocryna: http:/www.lib.tpu.ru/fulltext/m/2009/m1.pdf (koHTeHT)

= [lonmoxeHre O BBIMYCKHBIX KBaTH(DUKAIMOHHBIX padoTax OakanaBpa, CIICHUAIUCTA W
maructpa B TIIY. — y1B. nmpukaszom pekropa Ne 307-1/ox ot 03.11.2022 r. — 1
kommbloTepHblid daiin (pdf; 3,29 MB). — Cucremusie TpeboBanus: Adobe Reader.
Cxema poctyma https://portal.tpu.ru/standard/final _attestation/vkr (koHTEeHT)

= DBoukapes B. B. I'paduyeckas dYacTh KypCOBBIX U JHUIUIOMHBIX IPOCKTOB:
yueOHo-MeToanueckoe mocodue / B. B. BoukapeB, A. A. JlankoB; Tomckuii
MTOJINTEXHUYECKUN YHUBEPCUTET; HCTUTYT TUCTAHIIMOHHOTO 00pa3oBaHus. — ToMCK:
Uzn-so TIIY, 2006. — 99 c.
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byxankoB M. U. IIpou3BOACTBEHHBIH MEHEIKMEHT: OpraHM3alusl MPOU3BOJICTBA :
yueonuk / M. . ByxankoB. — 2-e u3n. — Mocksa: Uadpa-M, 2015. — 394 c.

Hynka, O. ®@. [IpaBoBenenue : yuednoe nocodue / O. ®@. lynka. — Tomck :Cudbl' MY,
2016.— 237 c. — Texcr : 21eKTpoHHBIH // JIaHb : 31eKTPOHHO-OMOIMOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/105875 (nara oopamenus: 17.07.2021). — Pesxxum
noctyna: u3 koprnoparusHoit cetu TIIY.

Uekmape, A. A. UmxkenepHas rpaduka. MammHOCTpOUTENLHOE YepUeHHe: YIeOHUK.
— MockBa: UHOPA-M, 2019. — 396 c. —Tekcr: oanmekrponnbii. - URL:
https://new.znanium.com/catalog/product/983560 (mara obpamenus: 20.08.2021 -
Pexum noctyna: u3 koprnopaTtusHoii cetu TITY.

ﬂOl’lOﬂHZ/lmeﬂbele UCMOYHUKU.

Jlykmanosa, A. JI. Ilpoueccsl n anmapaTsl XuMHueckod TexHonoruu. Ilpumeps! u
3aga4n :yueoHoe nocodue / A. JI. JlykmanoBa. — Cankr-IlerepOypr : Jlans, 2020. — 64
c. — ISBN 978-5-8114-4272-0. — Tekcr : onexrpoHHbid // Jlanp
2JIEKTPOHHO-OnOnmnoreunas cucrema. — URL: https://e.lanbook.com/book/133888
(marta obpamenus: 09.10.2020). — Pexxum moctyna: mist aBTopus. [Toms3oBareneit
Poknna H.M. Xumust u texnonorusi nojmmepos. [logyuenne moaumMepoB MeToAaMu

MOJUKOHJACHCAIMM M MOJUMEpPAHAJIOTHYHBIX MNpEBpallieHud : J1abopaTopHbIi
MIPaKTUKyM : ydebHoe mocobue / H.M. PoBkuna, A.A. JlsmkoB — Cankr-IlerepOypr :
JlaHnb, 2019. — 432 c.

http://catalog.lib.tpu.ru/catalogue/simple/document/RU-LAN-BOOK-122142  Cxema
nmocrymna: https://e.lanbook.com/book/122142

Kynesues B.H., IllepmmeB B.A. Xumus u ¢usuka nosumepoB. YuyeOHHK
[Onekrponnbrit  pecypc] — Cankr-Iletepoypr : Jlams, 2014. — 368 c.
http://catalog.lib.tpu.ru/catalogue/simple/document/RU-LAN-BOOK-51931 Cxema
nmocrtyma:  http://e.lanbook.com/books/element.php?pll _id=51931 (xonTent) Cxema
noctyna: https://e.lanbook.com/img/cover/book/51931.jpg (MuHHaTIOpa)
BezomacHocTs Jxu3HEnEATENBHOCTH @ yueOHoe mocobue / O.M. 3unoBbeBa, b.C.
MactprokoB, A.M. Mepkynosa [u np.]. — Mocksa : MUCHUC, 2019. — 176 c.
—Texer : anexrponubli // JlaHp : snexTpoHHO-OMONMoreunas cucrema. — URL:
https://e.lanbook.com/book/116915 (nmara oOpamenus: 20.07.2021 r.). — Pexum
noctyna: u3 kopriopatuBHoit cetu TITY

Boposiies 1.B. Opranndeckas XWMUS: TEPMUHBI W OCHOBHBIC pEaKIUU: ydeOHOE
nocobue / U. B. bopoBneB. — Mocksa: burom JI3, 2010. — 359 c.: wi1.. — Xumust. —
bubnuorp.: c. 347-348. — TlpenmeTHbIit ykazatens: c. 349-359.. — Pexxum poctyma:
http://e.lanbook.com/books/element.php?pll_id=4362.

OOmas xumudeckast rexnoiorus B 2 1.: / nox pen. U. I1. Myxnenosa.— M.: AnbsiHc,
2009 / — T. 2: Baxnelimune xumuueckue npoussozactBa.— 2009.— 263 c. — ISBN
978-5-903034-79-6/

Kynesues B.H., IllepmmeB B.A. Xumus u ¢usuka nonmmepoB. YueOHHK
[Onekrponnbrit  pecypc] — Cankt-Ilerepbypr: Jlams, 2014. — 368 c.
http://catalog.lib.tpu.ru/catalogue/simple/document/RU-LAN-BOOK-51931 Cxema
nmocrtyma: http://e.lanbook.com/books/element.php?pll _id=51931 (xonTent) Cxema
noctyna: https://e.lanbook.com/img/cover/book/51931.jpg (MuHHaTIOpa)

Knenun B.W. BbICOKOMOJIEKYJISIpHBIE COSTMHEHUS: YIeOHUK [DIeKTpOHHBIN pecypc] /
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TUTynbHBIN JIUCT;

3amanue Ha BeinosiHenue BKP;

Pedepar;

Omnpenenenns, 0003HAYCHUS, COKPALICHNS, HOPMAaTHBHEIC CCHIIKH;
OraBnenue;

Bsenenue;

00630p nUTEPATYPHI;

= HcxomHble NaHHBIC IS TPOCKTUPOBAHUS;
HmxeHepHbIC pacyeThl U aHAIUTHUKA,

DUHAHCOBBIA MEHEIPKMCHT;

ConmanbpHast OTBETCTBEHHOCTB;

3aKIroYeHue;

CIMCOK NCTIOIB30BaHHBIX HCTOYHHUKOB;
Crnerndukanus K OCHOBHOMY armapaTry H €ro y3jaM;
[Ipunosxenus.

5. O0mue TpefoBaHNS K CTPYKTYPHBIM 3J1eMEHTAM MOSCHATEIbHOI 3alIlCKU

5.1. 3apanme

5.1.1. PyxoBoaurens BKP B cooTBeTCcTBHY € TEMOIi cocTaBisieT 3a1aHue 1o Gpopme,
npuBenéHHoi B «Ilomosxkenne o BKP GakamaBpa, crenuanncra U Maructpa B ToMCKOM
MOJINTEXHAYECKOM yHUBepcutete» oT 10.02.2014.

5.1.2. ®opmymupoBka TeMbl 111 BKP B 3aanuu TOYHO JTOJDKHA COOTBETCTBOBATH
€€ popMyIHpOBKE B PACTIOPSDKEHUH JUPEKTOPA MIKOJIHI.

5.1.3. Bech TekcTOBBI NOKyMEHT W rpaduueckuii matepuan odopmisercs B
cootBercTBUMU ¢ «llonoxenne o BKP GakamaBpa, crienyanucta ¥ Maructpa B TOMCKOM
HoJUTEeXHU4YeCKoM yHuBepcutere» ot 10.02.2014, CTO TIIVY 2.5.01-2011.

5.2. Pedepar

5.2.1 Pedpepar 00bEMOM He Oostee 1 cTpaHHIIBI TOJDKEH Pa3MEIaThCs Ha OTAEIBHOM
JIACTE.

5.2.2. Pedepar moimkeH comepxkarh:

® CBEJCHHUS O KOJIMYECTBE CTPAHUI] IIOSICHUTENEHOM 3aITHCKH;

KOJIMYECTBO MILTIOCTPALIN;
KOJIMYECTBO TaOJINII;
KOJINYECTBO MCIOJIH30BAHHBIX HCTOYHUKOB;
KOJIMYECTBO MIPHIIOKEHUH;
KOJIMYECTBO JIFICTOB rpayiaecKoro MaTeprana;
HepeyueHb KITIOYEBBIX CIIOB;

= TeKcT pedepara.
5.2.3. KiroueBsle ciioBa (0T 6 10 15 c/10B) MPUBOJATCS B UMEHUTEILHOM TaJIEKE U

3aIMChIBAIOTCS NPOIUCHBIMU OYKBaMH 4epe3 3allsThIC.

5.2.4. Tekcr pedepara TOKEH OTPAKATH:

= 00BeKT pa3padoTky;

= neas BKP;

= oCHOBHbIE TexHUYeckue pemenns BKP;

= 00JacTH U MEPCIEKTHBB IPUMEHEHUS MTPOIYKTA.
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5.3. Copepxanue

5.4.1. B comepikaHNU TIEPEUUCIIAIOT 3ar0JIOBKH Pa3eiioB, CIIMCOK UCTIOIb30BaHHBIX
HCTOYHUKOB, Ka)KI0€ TPIJIOKEHHE TEKCTOBOTO JOKYMEHTA M YKa3BIBAIOT HOMEpA JIUCTOB
(cTpaHUIT), HA KOTOPHIE OHU HAYMHAIOTCSL.

B konIle comepkaHus MEPEUUCISIIOT Tpad@UIecKuii MaTepral, peCTaBICHHBIN K
myOIMYHO 3amuTe.

5.4. BseaeHue

Lens aTorO0 pasznena — obocHOBaTH HenecoodpazHocTs nanHoi BKP. Paznen nomken
BKIIIOYATh XAPaKTCPUCTHUKY OTPACIH IMPOMBIIUICHHOCTH, K KOTOPOH OTHOCHUTCS
MIPOSKTHPYEMBIil 00BEKT, U OTPA3UTh POJIb OTPACIIM B Pa3BUTUHU OOIIECTBA, & TAKXKE MECTO
MPOSKTHPYEMOro OOBEKTAa CPEAHM aHAJIOTOB, €ro aKTyalbHOCTh. Hampumep, eciu Temoi
BKP sBnsiercsa «IIpoexT ycTaHOBKM MOTUMEPHU3ALINN STUIICHAY, CTYJIEHT JOJDKEH MOKa3aTh
Kakoe 3Ha4eHHWE JUII Pa3BUTHS O0OmecTBa HMMEET MPOMBIIUICHHOE IPOW3BOJCTBO
MONNOJIe(pUHOB W TMOJMMEPHBIX MaTepHaJOB HAa MX OCHOBE. 3aTeM CJeXyeT OTPa3HTh
HEOOXOIMMOCTh TIPOM3BOJICTBA HMEHHO TIIOJIMATWICHA, €r0 MECTO Cpeau APYrux
oJINOJIC(UHOB, a TaKXKe MPOOIIEMyY CIIpoca MOTUAITHIICHA B HACTOSIIIEE BPEMsI U B OyAyIieM
U cJIeTaTh BBIBOJ O 1[eJIECO00Pa3HOCTH MPOU3BO/ICTBA YKa3aHHOTO MOJIMMEpa.

5.5. O630p uTEPATYPHI

JlaHHBII pa3/ien BKIOYAET CISAYIOIIUE MOAPa3aebl:

* TexHHKO-5KOHOMHUYECKOE 00OCHOBAHUE IPOEKTA;
= KOHCTPYKTHBHEIC TUIIBI AllIapaToB;
= TexHonornueckoe opopmieHUe nporecca

5.5.1. B Texnuxo-axonomuueckom obochosanuu CieryeT OTPa3uTh MOTPEOHOCTL B
MPOAYKIIMK ¥ MOIIHOCTH NPOEKTHPYEMOW YCTAHOBKH (OTHCIICHHH, IeXa), NPHBECTH
M3BECTHHIC METOABI MOJTYYCHUS MPOAYKTa M CPAaBHUTHh MX C YKa3aHHEM OCTOMHCTB U
HEJI0CTAaTKOB, OTMETUTH KaKo# criocob sBsieTcs Hanbosree 3HHEeKTUBHBIM B IKOHOMUIECKH
nernecooOpa3HbIM;

5.5.2. B paznmene KoHcmpyKkmueHvle mMunsvi annapamog TPUBECTU NPUMEPDI
PeaKToOpoB (WIH OTACIBHBIX PEAKIIMOHHBIX Y3JIOB), KOTOPBIC MOTYT OBITH HCIHOJIb30BaHBI
JUTS TIONYYEHUs MpoAyKTa, sBisromerocs temoit BKP, omucate WX KOHCTPYKLHUIO H
NPUHIUI ~ JCUCTBHUS, OTMETUTh JOCTOMHCTBA ®  Hemoctatku. HMcxoms — u3
TEXHUKO-IKOHOMUYCCKUX JAHHBIX, MPUBEICHHBIX B MPEIBIAYIIEM pasfeiic, ONpeaciiuTh,
Kakasi KOHCTPYKIIHS anmapara Oyaer HauOoliee ONTUMANBHOMN ISl OTYYCHHS MPOIYKTA C
MaKCHMAaJIbHBIM BBIXOZOM IIPH MHUHUMAJBHBIX 3aTpaTax.

5.5.3. B pazmene mexuonocuueckoe ogopmienue npoyecca TPOBOIUTCS BHIOOP
TEXHOJIOTHYECKON CXEeMBI Ha OCHOBAaHMHM AaHaJN3a CYMIECTBYIOIIUX INPOMBIIUICHHBIX
c1oco0O0B MOTYYECHUS MPOAYKTA C YIETOM 337a4 JaIbHEHIIEro TeXHHYECKOTO IMporpecca,
COBEPIIICHCTBOBAHMS TEXHOJIOTHH, MOJICPHU3AIMH W IU(QPOBH3AINN IPOHU3BOICTBA,
TTOBBIMIEHUS pecypcodPPEeKTUBHOCTH U TIP..

5.6. UcxogHble naHHBIE ISl IPOEKTHPOBAHUS
JlaHHBII pa3ges COCTOUT U3 IBYX MOAPa3/eNoB:
= XapakTepucTHKa MPOAYKTa, HCXOAHOTO  CBIPbS, MarepuajoB U
HOJYIPOIYKTOB;
= OU3UKO-XUMHYECKHE OCHOBHI IIpoIiecca
= OmnucaHue TEXHOJOTHUECKOW CXEMBI IPOM3BOICTBA
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ITorexun, B. M. XuMust 1 TEXHOJIOTHUS YIJIEBOIOPOIHBIX TA30B M Ira30BOr0 KOHJEHCATa
[Onekrponnbrit pecypc] / Ilotexmn B. M. — 2-e wusm, ucnp. W JOIM. —
Cankt-ITerepoypr: Jlans, 2017. — 568 c¢. — Tekct: snekTpoHHBIH // JlaHb
3eKTpoHHO-O0nbroTeunas cuctema. — URL: https://e.lanbook.com/book/96863
Jle6enes H. H. XuMust n TeXHOJIOTHSI OCHOBHOTO OPTraHUYECKOTO U HEYTEXUMHUUECKOTO
cunreza: yucOnuk / H. H. JlebemeB. — 4-¢ m3n., mepepab. u gon. — PempunTHOE
BOCIIPOU3BEJCHHUE. - Mocksa: AnbsHc, 2013. - 592 c.
http://catalog.lib.tpu.ru/catalogue/simple/document/RU%SCTPU%S5Cbook%5C25249
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bepesun JI.b. Opranndeckas xumus. bazoBsiii Kypc: yaedHnoe nmocodue / /1. b. bepesun,
0O.B. HUlyxto, C.A. Csipby, O.M. Koiipman. — 2-¢ wu3g. ucnp. ¥ J0IM. —
Cankr-IlerepOypr: Jlanp,2014. — 238 c.

Crpom6epr, Apmun ['enpuxoBuy. ®usndeckas xumus : yueOHUK it By3oB / A. T
Crpombepr, J. I1. Cemuenko; mon pea. A. I'. Ctpombepra. — 7-¢ m3n., crep.. —
Mocksa: Beicmas mkoma, 2009. — 527 c.: un.. — Jlurepatypa: c. 511-515. —
IIpenMeTHbIN ykazarens: c. 516-522.. — ISBN 978-5-06-006161-1..

I'ymepoB, A. M. MaremaTtuueckoe MOJEIUPOBAHUE XUMUKO-TEXHOJIOTHYECKUX
mporeccoB : ydebHoe mocodbme / A. M. ['ymepoB. — 2-e wu3m., mepepadb. —
Cankr-ITerepOypr : Jlans, 2014. — 176 ¢. — ISBN 978-5-8114-1533-5. — Tekcr :
IeKTpoHHbIM //  JlaHb @  anekTpoHHO-OMOnmoreunass cucrema. — URL:
https://e.lanbook.com/book/41014 (nara obpamenus: 17.03.2021). — Pexxum mocryna:
ULt aBTOPU3. TI0JIb30BaTEINEH. Cxema JIOCTyma:
http://e.lanbook.com/books/element.php?pll id=41014

OCHOBBI aHATUTUIECKOW XUMUH B 2 T.: yueOHUK 11 By30B: / T. A. Bombmmosa [u np.] ;
mox pen. 0. A. 3omoroBa . — 6-¢ m3a. . — Mocksa : Akagemus, 2014 T.2.—2014.
— 410 c.: nn.. — bubnuorpadus B koHIE rnaB. — [IpeaMeTHBIH ykazaTelnb: C.
403-406.. — ISBN 978-5-4468-0518-1..

Kupees B.B. BricokomosekynsipHble coequHEHHs: y4eOHUK Juisi OGakanaspos / B. B.
Kupees. - Mocksa : IOpaitr, 2013. - 602 c.
http://catalog.lib.tpu.ru/catalogue/simple/document/RU%SCTPU%S5Cbook%5C24645
6

OCHOBBI ~ aBTOMAaTH3alMM  TPOW3BOJACTBCHHBIX  IPOIECCOB  HE(PTEra3oBOro
MIPOU3BOJICTBA: YUEOHUK B dJIeKTpoHHOM (opmate / on pex. M. 1O. IlpaxoBoit. — 2-e
H31., HCTIp. — MockBa: Axanemus, 2014. — URL:
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-96.pdf(nata obpamenns: 27.11.2020). —
Pexxum poctyna: uz kopnopatuBHoi cetd TITY. — TekcT: 27eKTpOHHBIN.

Amnukuna, E.A. DxoHomuKa: yyeOHOoe mocobue: B 2 uactsx / E.A. Anukuna, JL.M.
Bopucosa, C.A. Iykapt. — Tomck: TIIY, 2016 — Hacts 2: Makposkonomuka — 2016. —
228 c.— Tekct: anexkTpoHHbIH // JlaHb: a1eKTpOHHO-OMONMOTeyHast cucrema. — URL:
https://e.lanbook.com/book/107761 (nata obpamenns: 17.07.2021). — Pexxum gocryma:
QIS aBTOPU3. TTOJIb30BATENICH.

bemor C. B. be3omacHOCTh XKHU3HEACITENHLHOCTH W 3allUTa OKPYXKAIOMIEH cpeipl
(TexHochepHas 6e30macHOCTS) : yueOHuk st 6akanaspos / C. B. benmos. — 4-e u3g.. —
Mocksa: IOpaiir, 2013. — URL:
http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-2440.pdf ((mata oOpamieHus:
16.03.2019.- Pexum noctyna: u3 koprnopaTuBHo# cetu TIIY .- TekCT: 371€KTPOHHBIN.
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5.10. 3aknouenne
3axmodeHre JOJDKHO COZIEP)KaTh KPaTKHE BBIBOJBI IO PE3YJIbTaTaM BBITOTHEHUS
BKP, orieHKy MOJTHOTHI PEIICHHS TTOCTABICHHOM 3a4a4uH.

5.11. IlpunosxeHust

B 3TOM paznene MOTyT OBITH pa3MEILCHBIL:

= OMUCaHKWE HECTAHIAPTHOTO 000PYIOBAHUS;

= CaMOCTOSTEIIFHBIC MATEPHAIBI TEXHOJIOTUIECKOTO XapaKTepa;

® JJONOJHUTEIBHBIC PACYCTHL;

= cnenuUKaIs.

Kaxnoe npuiioxeHrne JT0DKHO HAYMHATHCSI C HOBOT'O JIMCTA, MMETh TEMATHYECKHUi
3aroJIoBOK W oOo3HaueHue. HaBepxy mocepenuHe amcta (CTPaHMIBI) THIIYT CJIOBO
«IIpunoxenne» U ee OykBeHHOe O0OO3HaUeHHE (3arjaBHbIE OYKBBI PYCCKOTO S3bIKa,
Ha4yuHAsI ¢ «A», a HaJ HUM (B CKOOKaX) YKa3bIBaIOT CTENCHh HEOOXOIUMOCTH TPUIIOKECHHUS:
«PEKOMEH/IYEMOE», «CIIPABOYHOEY, «00sI3aTEIILHOEY.

5.12. CnHCOK MCIO0JL30BAHHBLIX HCTOYHHKOB.
B cmomcok BKIIOYAKOTCS BCE KMCTOYHHKH, HA KOTOPBIC HMCIOTCS CCHUIKM B
MOSICHUTEJILHOM 3aIIiCKE.

6. CniuCOK peKOMeHyeMoii JInTepaTyphl 115 BeinonHeHust BKP

OcHogHbLE UCTOYHUKUL:

= Cyrarud B.M. OOmrass xumMudeckas TEXHOJOTHS TIOJMMEpPOB: ydeOHOe mocobme
[Dnexrponnsrit pecypc] / B.M. Cytsarun, A.A. JlsnkoB A. A. — Cankrt-IletepOypr :
Jlans, 2020. - 208 c.
http://catalog.lib.tpu.ru/catalogue/simple/document/RU-LAN-BOOK-130193  Cxema
nmocrymna: https://e.lanbook.com/book/130193

= Cytsrud B. M. OcCHOBBI IPOSKTUPOBAHUS U 000PYIOBAHUE TPOU3BOJICTB MOJTUMEPOB :
yuebHOe mocobue [Dnektponnsiii pecypc] / B.M. Cyrsarun, A.A. Jlsnkos, B.T.
Bonpaneros - CankT-ITerepOypr: Jlanp, 2018. - 464 c.
http://catalog.lib.tpu.ru/catalogue/simple/document/99213 Cxema
noctyna: https://e.lanbook.com/book/99213 (KOHTEHT)

= (OOmas XxuMH4YecKas TeXHOJOThs: ydeOHoe mocoOme / mox pen. A. I'. AmenuHa. —
ExarepunOypr:  ATII, 2015. — 400 <c¢. - ISBN 5-6307-0462-4.
http://catalog.lib.tpu.ru/catalogue/simple/document/RU%S5CTPU%5Cbook%5C32675
2.

= Bapanos, /I. A. [Ipouecchl 1 anmnapaTsl XUMHYECKOH TEXHOJIOTUH : yueOHoe mocobue / J1.

A. bapanoB. — 3-e usn., crep. — Cankr-IlerepOypr : Jlans, 2020. — 408 c. — ISBN
978- 5-8114-4984-2. — TekcT : 2neKTpOHHBIN // JIaHb : 3MEKTPOHHO-OMOIHOTETHAS
cuctema. — URL: https://e.lanbook.com/book/130186 (mata o6pamenus: 09.10.2020).
— Pexxum poctyna: 1t aBTOPHU3. MOJIb30BaTENECH.

= JlotexuH, B. M. OCHOBBI TEOpUN XUMHYECKUX IPOLECCOB TEXHOJIOTUN OPraHUYECKUX
BelecTB 1 HedrenepepadoTku: yueOnuk / B. M. Tlorexun, B. B. [Torexun. — 3-e u3x.,
ucnp. u gon. — Cankr-IlerepOypr: Jlans, 2019. — 887 c.

http://catalog.lib.tpu.ru/catalogue/simple/document/RU%SCTPU%S5Cbook%5C367613
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5.6.1. Xapaxmepucmuxa npooykma, UCXOOHO20 CbIPbS, MAMepPuanos u
noaynpooykmosg OCYIIECTBISIETCS Ha OCHOBAHWM BBIOPAHHOTO METOZa IMPOW3BOJCTBA B
npeapaymux  pasgenax. CocTaBiseTcs TepedeHb MPOIYKTOB, TIOIYJaeMBIX npu
OCYIIECTBJICHUN TPOIECCOB (OCHOBHBIX W IMOOOYHBIX), @ TaKKe NepedeHb HCXOIHBIX
pearcHTOB W MaTepuanoB. B 3TOoM pasmene oObIYHO mpuBOAATCS (B BUAC TaOIIHUIY)
(¢u3nvecKkue XapaKTePUCTUKU BEIIECTB, KOTOPBIE OyAyT HEOOXOAWMMBI IS MPOBEACHUS
pacueToB, HampWMEp TaKWe, KaK MOJICKYJsIpHas Macca, TEIUIOEMKOCTh, TEIUIOTa
UCIAPCHHS, BS3KOCTh JKUAKOCTH M TMapa, IUIOTHOCTh, HACBIHOW  BEC, YIPYrocTh
HACBHIIICHHBIX TapoB ¥ T.JA. [IpM 3TOM COOOIIAIOTCS UCTOYHUKH, U3 KOTOPBIX B3SITHI 3TU
XapaKTCPUCTHKH.

5.6.2. B @usuxo-xumuueckux ocnogax CIeayeT TPHUBECTH XHMH3M BBIOPAHHOTO
Tporiecca TPOM3BOJACTBA IMPOJYKTa, OCHOBHBIE KHHETHUECKHE W TEPMOJWHAMUYICCKUE
3aKOHOMEPHOCTH, BJHMSHHE pa3IMIHBIX (AaKTOpoB Ha Tporecc. B arom pazmene
MIPUBOJIUTCST KOHKPETHBIH Matepuan mo teMe BKP ¢ yu€rom o0mux 3axoHOMEpHOCTEH
nporiecca. Ha OCHOBaHWHM aHaIHM3a TEOPETHUECKOTO MaTepHalia JOJDKHO OBITh CIENIaHO
000CHOBaHME OCHOBHBIX MApaMETPOB BEACHHS TIpoliecca (TeMIeparypbl, IaBJICHUS,
KOHIICHTPAIUU HMCXOJHBIX BEIICCTB M WX COOTHOIICHUS, WHUIIMATOPOB, WHTHOUTOPOB,
KaTaJnu3aTOPOB U T.IL.).

5.6.3. Onucanue mexHono2u4wecKkol cxemvl TPOU3BOACTBA MPOUCXOAUT TMOCIE
COTJIaCOBAaHUS TEXHOJOTHYeCKOM cxeMbl ¢ pykoBogutesneM BKP. Ilpu onucanum
HEOOXOIMMO YKa3aTh XapaKTep U MMOCICI0BATECIBPHOCTh TEXHOJIOTHYSCKUX oneparmid. [Ipu
OTIMCAHWUH HATIPABJICHUS MATCPUAIIFHOTO MOTOKA HEOOXOMMO YKa3bIBATh HOMEpA MO3HIIHH,
COOTBETCTBYIOIINX rpaduueckomy H300paKEHUIO TEXHOJIOTHYECKOM CXEMBI
MIPOCKTUPYEMOTo Tpou3BoAcTBa. OdopMIIeHHE TEXHOJOTHYECKOH CXEMBI CJeIyeT
BBITIOJTHATE B COOTBETCTBHE C CYIIECTBYIOIIMMH CTaHAAPTAMHU B TPEOOBAHUSAMHU.

5.7. Nn:keHepHbIe pacyeThbl M AHAJIUTHKA
WnxeHepHbIEe pacyeThbl COCTOAT U3 CASAYIOIIUX MOAPa3IeNoB!
= MarepuanbHbIi pacyer;
= TenmnoBoii pacyer;
= TexHOJOrHYeCKUU pacueT OCHOBHOIO aIlapara;
= [unpaBnuyecKuil pacyeT OCHOBHOIO amnmnapara
= MexaHUYeCKU pacyeT OCHOBHOIO ammnapara;
= [Toxbop BcroMoOraTeIbHOTO 000PYTOBAHUS
= KOHTpPONBb MPOU3BOJICTBA U YIIPABICHHUS.
5.7.1. UcxoaHBIMY JAHHBIMU JUISl MAMEPUATbHBIX PACUEHO8 SIBISIOTCS:
= cXeMa  MAaTepHaJbHBIX  IOTOKOB, OoTpakaromias ~ XapakTep u
MIOCTIEIOBATENEHOCTh craanit TIPOTEKAHHS mporiecca (cMmoTpH
TEXHOJIOTHYECKYIO CXEMY);
® MOIIHOCTb LieXa (YCTaHOBKH, OTIEICHHS ) IO TOBAPHOMY MPOIYKTY;
® yycyo JHel paboTkl B rofy yctaHoBkH wiu rpaduk [1ITP obopynoBanus;
® [POU3BOJCTBEHHAs pELENTypa 3arpy3kd BCEX KOMIIOHEHTOB IO KaKIOi
TEXHOJIOTUYECKOW CTaNu;
® TOTEpU MO BCEM CTaausM B %.
5.7.2. Tennogoii pacuém ocnoenoco annapama (peakTopa) MPOBOAAT IJIS TOTO,
9TOOBI YCTAaHOBHTH, VIOBJICTBOPSIET JIM, BBIOpAHHBIM ammapar (peakTop) YCIOBHIM
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TeruiooOMeHa. PacdueT CBOOUTCS K COCTaBICHHIO TEIUIOBOTO OaaHca ammapaTa ¢ Ielblo:
= OmpeJesieHIs TOBEPXHOCTH TeIDIO00MEHA amniapara;
= pacuyéra HEOOXOIUMOTO KOJIHYECTBAa TEIUIOHOCHTENS WM OXJIaXJAIOMIEero
areHTa.

B 3axiroueHnn aenaeTcs BBIBOJ, CITPABIISICTCS JIH alnapar, BBIOpaHHBIN U3 YCIOBHMA
MaccooOMeHa, C TEIUIOBBIMHU HATPYy3KaMH.

5.7.3. 3apaua mexnonozuueckoeo pacuéma annapama 3aKI04aeTcs B ONPeIeICHUN
00beMa, AuaMeTpa, BEICOTHI CIUHIUYHOTO aliapara, UX KOJIHYECTBO.

Pacuér B 00mem cirydae TOJKECH COCPKATH:

= JCKH3 almnapara;

= 3aja4y pacyera (C yKa3aHHUEM, YTO TPEOYETCs ONMPEIACITUTD MIPH pacyere);
® JaHHBIC I pacueTa;

= pacyer.

HomuHambHYI0 €eMKOCTh IIITMHAPUIECKUX armmapaToB cienyet Beiouparh o 'OCT.

[Io obvemy ammapara ONpPEENSIOT €r0 OCHOBHBIE KOHCTPYKTHBHEIE pa3Mepsl
(mmamerp w  BeIcOTy).  [lomydeHHBIE  pa3Mepsl  TakkKe  JIOJDKHBI  OBITh
MIPUBEJICHBI B COOTBETCTBHUE C JCHCTBYIONUMHU CTAHAPTAMH.

5.7.4. B eudpasnuueckom pacueme peakropa HEOOXOIMMO OINPEICIUTH MOTHYIO
MOTEPI0 JIABJICHUS B ammapaTe, YTOYHUTh NPHUHSATHIC paHee MaBIICHHUS Ha BHIXOIC U3
amnmapara U BbISICHUTh HOMUHAJBHBIN THAMETP TEXHOJOTHUSCKUX IITYIEPOB.

5.7.5. B mexanuuecxom pacueme pemialoTcs Cieayronue 3a1a4uu:

= Paccuutare TOMmMMHY oOedaiiky (mapru), AHUIA (KPBIIIKH), TaTpyOKOB
MTYIEPOB, 3MEEBUKOB (U1 ammapara ¥ pyOalex); pacdeT MpOU3BOIUTCS
Ha HamOoJiee TsDKENbIe YCIOBWS; NpH paboTe ammapata MOJ BaKyyMOM
TIPOBOIUTCS JOMOTHHUTEIBHBIA PacyeT Ha YCTOMYUBOCTE (POPMET;

= paccuuTaTh OJHO (IaHIeBOe coeAWHEHHE (IJIABHOTO pa3beMa), pacueThl
OCTAJILHBIX ()JIAHIIEB CBECTH B TaOIHILY;

" TIPOBECTHU MOBEPOYHBINA PaCUET OIOpP;

= s KOJIOHHBIX aIllapaToB, YCTAHABIMBAEMBIX Ha OTKPBITHIX IUIONIAIKAX,
MPOBECTH PACYET HA BETPOBYI HArpy3Ky.

5.7.6. Ilpu noobope scnomoeamenvHo2o 060py0osarusi HEOOXOIUMO OTBETUTH Ha
CJIEYIOLINE BOMPOCKHI: CKOJIBKO TOTPEOyeTCs, APYTUX aImapaTroB, KPOME OCHOBHOTO, H
KaKHMMH TCXHHUYCCKUMH XapaKTCPUCTHKAMHU JOJDKHBI OOJIaZaTh 3TH ammapartbl. BeiOop
000pyIOBaHUS OCYIIECTBIIETCS IO YKPYITHEHHBIM MOKA3aTeIsIM: 00BbEMY (151 EMKOCTHBIX
arnmaparoB), 1O IOBEPXHOCTH TeIUI00OMeHa (i1 TeII00OMEHHUKOB), TIO0 OO0BEMHOM
MIPOU3BOIUTEILHOCTH MITH TIOBEPXHOCTH (pUIbTpoBaHus (7151 GUIBTPOB) U T.1I.

Jlnst  ompeneneHuss YKPYNMHEHHBIX TIOKa3aTeled ammaparoB  IierecooOpasHo
00BeIMHUTD OTHOTHUITHBIC amlmapaThl B TPYHIBI W BBITOIHATH ITOBEPOYHBIC PACUETHI IO
TUTOBEIM (hopMynam Juis Kaxaoi rpymmbl. [Ipy BBIMOJHEHWH 3TOTO MOJpa3ienia Juis
KaXJIO¥ IPYIIIBI allapaToB HEOOXOUMO MPEIYCMOTPETh:

= 3CKHU3;
" pacuyért:
" 3aKIIIOYCHHE.

[Ipumeuanne: B 3akimovueHUM ¢ y46TOM JAHHBIX IPAKTHKH YCTAHABJIHUBAIOT
OCHOBHBIE M YTOUYHSIOT OCTaJBbHBIC pa3Mephl amlmapara, OTBEYAIOMIETO0 MPOCKTHPYEeMOH
MOIITHOCTH TpoIiecca.

5.7.7. Koumpob npouzgoocmea BKIIOYAET JBA BUIA:
" AHAIUTUYECKHUI KOHTPOJb MTPOU3BOJICTBA;
" ABTOMATHYECKHN KOHTPOJIb U YIPABJICHUE TIPOLIECCOM.

JInst  BBITIOJIHEHUWS TOApazieNia «AHarumuueckutl KOHMPOIb NpPOU3BO0CMEa»
WCTIOIHUTENb COCTAaBISIET KapTy AaHAJIUTHYECKOTO KOHTPOJS, a TaKXke IMepedyeHb
HEOOXOMMBIX aHAIU30B. 3aTeM MPHUBOAUTCS KpaTKas METOIHMKA aHAK3a, OTPaXKaroIas
€ro XMMHUYECKYI0 WX (PU3MKO-XUMHUYCCKYIO CYIIHOCTh U IMO3BOJIIOIIAS KOJIUYCCTBEHHO
OLICHUTH KOHTPOJIUPYEMBIN apameTp.

[pu ananm3e CHIPbs ¥ TOTOBOM MPOAYKITMH HEOOX0IUMO feniaTh cchuiku Ha [OCThI
win TY, U3 KOTOPBIX B3AThl METOAUKH aHAIU3A.

KapTta aHamuTH4IeCcKOro KOHTPOJIS BBITOJHICTCS B BUJIC CIICAYIOIICH TaOIUIIbL:

Tabmmma 1. Kapra aHannTH4eckoro KOHTpOJIs

Kontponupyewmsbiit | 'OCT unu TY Ha

HaumenoBanue nponykra, | Ilepuonuunocts . | Meron
00BeKT (mo3uIys | AHAIU3UPYESMBIit
[I0JIBEPraeMOro aHaJIU3y otbopa pod aHaIM3a
anmapara) MPOIYKT
1 2 3 4 5

Ilpun BhIMONHEHUM HOApasfena «Aemomamuueckuii KOHMPONL U YApAGieHuUe
npoyeccom» HEOOXOIMMO OIHUPAThCS Ha HOPMBI  TEXHOJOIMYECKOIO  pEeXUMA,
oOocHOBaHHBIe B pasgene «TeopeTHdeckass uacTb», HCXOAs U3 0OCOOEHHOCTEH
npoektupyemoro mpouecca. llerecooOpa3HO cocTaBUTh KapTy-TpaduK KOHTPOIS |
peryJIMpoBaHUsI OCHOBHBIX TEXHOJIOTHUECKHUX [1apaMETPOB B BUJIE TaOIHIIbI:

Ta6n1/1ua 2. KapTa KOHTPOJIA TEXHOJOI'MYCCKUX NapaMETPOB

Mecto Kounrponu- Hopwmsl Texno- | YactoTa u cioco® Kto |Meroas! u cpeacraa
HU3MEpEHUS pyemblit JIOTUYECKUX KOHTPOJIA KOHTpO- KOHTPOJISL
rnapamerpa rnapamerp rokasaresei (perynmupoBanusi) | mupyet | (peryampoBaHIs)

1 2 3 4 5 6

Jlnst mpoekTupyemoro ammapara (y3j1a) BaXHO OXapakTepHU30BaTh BEIOpaHHYIO
CHCTEMY aBTOMAaTHYECKOro YyIpaBiieHHsi mpoueccoM. Jlamee HEOOXOIUMO H3I0KUTh
OpUHOMAI  paboThl  KOHTYPOB  aBTOMATHYECKOrO  KOHTPOJIE M PEryJIHPOBaHUS
TEXHOJIOTUYECKHX [TapaMeTPOB: TEMIIEPATyPhbl, IaBICHHS, PACX0/1a, YPOBHS H JIp.

5.8. DOUHAHCOBBIN MEHE/KMEHT, pecypco3¢gdeKTHBHOCTD H
pecypcocOepexenue (0popMIsieTCsl 10 OTAEIbHO BBIAAHHOMY 32JaHHIO)

5.9. CounajibHasi OTBETCTBEHHOCTD (0opMJIsieTcsl MO OTAEJBLHO BBIIAHHOMY
3aJJaHHUI0).




