MWHUCTEPCTBO HAVKH U BBICILEEIO OBPA30BAHMS POCCUMCKOM ®ENEPALIMH
deepaibioe roCyAapCTEEHHOE ABTOHOMHOE 00Pa30BATENBHOE YIPEXICHHE BLICIIEro oBpazoBanms
«HALIMOHAJIbHBIA UCCJIEIOBATEJILCKWMA
TOMCKHH [MOJIMTEXHUYECKWI YVHUBEPCHTET»

YTBEPXJIAIO

pa UIIITTP
H.B. I'ycera
» 7~ 06 2020 r.

PABOYAS IMPOI'PAMMA JTHCIIHITTHHBI
IMPHEM 2018 r.
®OPMA OBYYEHHUS ousnas

OCHOBBI IPOEKTHPOBAHHS OBOPY/IOBAHUS
HE®TEIAZOIEPEPABOTKH U HEGTETA3OXHMHH

Hanpasnenye noarotoexu | 18.03.01 «XHMHYecKast TEXHOJOIHI»

Obpazosatesnbras nporpavma | Xamuueckast TEXHONOrHst nepepaboTkn HedTH 1
rasa

Cremmamsawng | Texuosorns nedrerazoXuMun i NoaHMEpPHBIX
MATEPHAIOB

Yposenns 06pazoBanns | BeicIee 00pasoBaHHe - GakaliaBpHaT

Kype | 4 cemectp | 8
TpynoeMKoCTh B KpeJMTax 2
(3a9eTHBIX eIHHANAX)
Bras! yaeOHOM nesTensHOCTH Bpemensoii pecype
Jlexuuu
KonTakrnas (aynuropHas) [TpakTHyeckue 3aHATHS 22
pabora, 4 JlaboparopHsle 3aHATHS
BCEI'O 22
CamocrosTensnas pabora, 4 50
B T.4. OTJC/IbHBIE BHIBI CAMOCTOATEIbHOM paboTE! ¢ KypCoBoii mpoexT
BBIJIEJICHHON NMPOMEXYTOYHO#H aTTecTanmei
(xypcosoii npoexT)
UTOI'O, 4 72
Bua npomexyTtounoi 3aver Obecneunsatomee |  OXHW HILITIP
arrectauu# | JInd.zager nojipasaesieHne
P
3asenyromuii kadepoii - / E.H. Koporkosa
pykoBoauTeas OXH %
Ha 1pasax Kadeapsi
Pykosomurens OOIT o 0.E. Moiizec
[Ipenonasarens ’ B.I'. Bouaaaeron
2020 r.



1. He.]'ll/l OCBOCHHUSA NTUCHHUIIIIMHBI

LenssMu OCBOGHUSI AUCIUILTUHEI SIBJsieTCsl (popMUpoBaHKe Y 00y4aromuXcsl ONpeIeIeHHOTO
OOIl (m. 5. OOmeit xapakrepuctuku OOII) cocraBa KOMIIETEHIIMH JJisi TMOATOTOBKH K
npodecCHOHABHOM IeATEITHBHOCTH.

Kon Cocrapasomue pe3yJibTaTOB 0CBOCHHS (1eCKPHIITOPBI KOMIIETeHIIHi)
KOMIICTCHITUA HaunmenoBanue KOMITICTCHITUHA T iy GEORETG
Kon
CrniocoOHOCTh IPUHUMATh BJIa/ICET ONBITOM NPHHATHUS TEXHUYECKUX PEeIIeHUH
KOHKPETHBIC TEXHUYECKHUE [K(Y)-4.B6 NpH pa3paboTKe TEXHOIOTHIECKHX CXEM M BBIOOpe
peleHus TPy pa3padoTKe 000pyI0BaHUs
TEXHOJIOTMYECKUX TK(Y)-4.Y6 yMeeT pa3pabaThIBaTh TeXHOJ'IOFI/I‘{eC“KI/Ie CXEMBI C
MK(Y)-4 HPOIECCOB, BEIOMPATh YYETOM DKOJIOTMYECKUX MOCHEACTBUN UX TPUMEHEHUS
TEXHUYCCKHUEC CPEICTBA U 3HACT OCHOBBI MPOCKTUPOBAHMUS TCXHOJIOT MYCCKUX
TEXHOJIOTMH C yIETOM MpoIleccoB HedTeraszonepepadboTKu U HeTera3oXuMuu
SKOJIOTMYECKUX TIK(Y)-4.36
MOCNENCTBUN UX
PUMEHEHUs
BJIAJIEET OMBITOM pacyeTa MaTepUaIbHOIO U TEIIOBOr0
JTK(Y)-3B1 | GanaHCOB, MPOEKTHPOBAHMS OCHOBHOW ammapaTypsbl
HedTerasonepepaboTku U HeTera30XuMHUH
['otroBHOCTH pa3pabaThIBaTh YMEET BBINOJIHATE pPACUETHl IPU MPOEKTUPOBAHUU
JIK(Y)-3 | mpoeKTHl B COCTaBe JIK(Y)-3.Y1 | ocHOBHOrOo 00OpynoBaHUs HedTera3onepepadoTKu u
aBTOPCKOI'0 KOJUIEKTUBA HedTerazoxuMum
3HAET NMPUHIUIILI MH)KEHEPHBIX PaCU€TOB IIPU
ATIK(Y)-3.31 MPOEKTUPOBAHUN OCHOBHBIX OJIOKOB TEXHOJIOIMYECKOU
CXEMBI

2. MecTo qucuMiinHbl (MoayJisi) B crpykrype OOII

JluciunauHa OTHOCUTCS K BapuaTWBHOW YacTh bioka 1 ydgeOHOTO TutaHa oOpa3oBaTesbHON

MPOrPaMMBI.
3. [lnanupyemble pe3yJabTaThbl 00y4eHHs M0 AUCHUILIHHE

[Tocne ycnenHoro 0CBOSHUsI JUCIUILIMHBL OyAyT chOpMHUPOBAHBI PE3YIbTATHI O0yUCHHUS:

Kox HaumeHoBanue
PO 1 [IpuMeHATh 3HAHUSA OCHOB MPOEKTUPOBAHUS TEXHOIOTHUECKUX IIPOIIECCOB I[K(Y)-4
HedTeraszonepepadoTKy U HehyTera30XuMHUH JITK(Y)-3
Pa2 YMerp pa3zpabaThlBaTh TEXHOJOTHMYECKHE CXEMBI W BBIIONHATH pPacdyeTsl MpHU I[K(Y)-4
MPOSKTUPOBAHUH OCHOBHOT'O 000PY/IOBAaHUS TEXHOJIOTHIECKON CXEMBI JITK(Y)-3

OI_IeHO‘-IHHC MCPOIIPUATUSA TCKYHICTO KOHTPOJISA U HpOMC)I(yTO‘IHOﬁ aTreCTalu IpPeACTAaBJIICHBI B
KaJICHAApHOM peﬁTHHF-HJ’IaHe JAUCIHUITIMHBI.

4. CTpyKTYypa M cojiep:KaHHe TUCIUINTHHBI

OcnogHule 6udvl yuebHOU desamenbHOCmU

Paznesbl JTUCHHIIHHBI DopmMupyeMblii Buabl yueOHoii JesiTe1bHOCTH Oobem
pe3yJbrar BpEeMeHH, Y.
o0y4eHus no
JUCHHUIIINHE
Paznen 1. OCHOBBI TEXHOJIOTH4Y€CKOI0 P 1 Jlexuun
NMPOEKTUPOBAHUSA 000PYI0BAHNS PO 2 [IpakTrueckue 3aHATHs 10
JlabopaTopHBIE 3aHATH
CamocrosrensHas padota 10




Pa3znennb! 1uCHUNIMHBI ®opmupyemblii Bujasbl yueOHoO# JesATeILHOCTH Oobem
pe3yJabTat BpPEMEHH, 4.

o0y4eHus no

JHCHHILIHHE

Pazgen 2. UH:KeHepHBIE pacyeTsl IPH P2 Jlexmyu

MPOEKTHPOBAHUH 000PYI0BAHUS [pakTHyeckue 3aHsITHUs 12
JlabopaTopHBIC 3aHATH
CaMocrosiTenbHas padoTa 40

Cogepxkanue pa3aesioB AUCITUTIINHBL:

Pa3nes 1. OCHOBBI TEXHOJI0TMYECKOT0 POEKTUPOBAHMS 000PY/A0BAHUSA ‘

Opranuzanus npoekTHbIX paboT. [IpoekTHo-cMeTrHass nokyMmeHTanus. OCHOBHBIE 3Talbl U
3aJ1a4M TEXHOJOTMYECKOIro IPoeKTHpoBaHusl. Pa3paboTka TEXHOIOITMUECKON CXEMBI.

Paznen 2. Un:keHepHbIe pacyeTsl NP MPOEKTHPOBAHUU 000pY/10BAHUSA ‘

WNnxeHepHble pacyeTsl (MaTepuanbHbI U TEIIOBOM OanaHchl). BeiOop U pacdeT OCHOBHOIO
(tumoBoro) oGopynoBaHus (peakTopa, KOJOHHBI). BBIOOp W pacueT BCHOMOTaTENIbHOTO
TEXHOJIOTUYECKOT0 000PY0BAHUS: EMKOCTH, TEIJIO0OMEHHUKH, MAIIMHBI ISl TPAHCHOPTHPOBKH.

Bormpockl aBTOMaTH3a1uy 1 MEXaHU3aIUHU Ipolecca.

Ha3BaHus NpaKTHYECKUX 3aAHATHH

. [IpoexTHO-CMeTHasT JOKyMEHTAIUS

. UcxoHbpIe JaHHBIC TS1 TPOSKTHPOBAHUS

. TeXHUKO-PKOHOMHYECKOEe 000CHOBAHHE MTPOEKTa

. Be16op MeToa mpon3BoICTBAa OPraHUYECKOTO BEIIECTBA WIIH MOJIUMEpa
. Pa3zpaboTka TeXHOJIOTMYECKOI CXEMBI

. MaTepuanbHbiil 6ajaHC MPOU3BOACTBA OPraHUUYECKOT0 BEUIECTBA UITU MOJIUMEpa
. TermoBo#i OanaHc MPOIECCOB B OCHOBHOM arrapare

. KoncTpynpoBanve u MEXaHMYECKUM pacyeT peakTopa

. ABTOMaTH4Y€eCKO€E YIPaBJIE€HUE TEXHOJOTUYECKUM MTPOLECCOM

10. Br16op u pacdeT BCIOMOTaTEIbHOTO 000PYI0BAHMS

11. Ynanenue oTxo10B MPOU3BOACTBA

O 00 1N DN K~ Wi~

5. Opranu3anusi CaMOCTOSITeIbHOMH PadoThI CTY/IEeHTOB

CamoctosarenbHas padota cryneHToB (50 4) mpu M3y4eHUU TUCHUIUIMHBI IPETyCMOTpPEHA B
CIIEIYIOIIUX BUAAX U opmax:

® [I0MCK, aHAJIU3 U CTPYKTYpHUpOBaHuEe HHGOPMAIIUH 110 TEME KYpCOBOTO IIpoekTa — 6 4,

® BBITIOJIHEHUE IOMAIIIHUX 33/IaHui: pacueTHo-rpaduyeckux padbot — 30 y,

¢ 0(hopMIICHHUE MTOSICHUTENILHOM 3aUCKU U YepTexei KypcoBoro npoekra — 10 4,

® [IOJIrOTOBKA K 3a4eTy U 3allUTe KypCOBOTO MpOoeKTa — 4 4.

Tema KypcoBOro npoexTa 1o JUCIHMILIMHE CBsI3aHa C IPOEKTUPOBAHUEM PEAKTOPa MOJTyYeHUs
OpPraHMYecKOTro BellecTBa (MOHOMEPA, BCIIOMOTaTEeNIbHOTIO BELIECTBA, oaumepa). Huxe npumepHbIit
[epevYeHb TeM KypCOBOI'O IPOEKTa:

[IpoexT peakTopa nosy4eHHsl MOJIUMETHIMETaKpUiIaTa

IIpoexT peakTopa cononumepusanuu OyTajueHa U akpHuJIOHUTpUIIA
IIpoexT peakTopa norydeHus MOoJuKarpoaaKkTama

IIpoekT peakTopa MoJiydeHus: BBICOKOOKTAHOBBIX KOMIIOHEHTOB O€H3MHA
IIpoexT peakTopa Noy4eHHs IOJIUCTUPOIIA

[IpoekT peakTopa moyrydyeHus MoJUBUHUIKapOa3oa

IIpoexT peakTopa noaumMepu3aly STHICHA

IIpoekT peakTopa cuHTe3a OyTHIICHOB

ONoGaR~wWNE



9. IIpoekt peakropa sTepupHUKALNN 2-3THITECAHOIA XJIOPIPON3BOIHBIM (DEHOKCHYKCYCHOU
KHUCIIOThI

10. IIpoexT peakTopa ruapupoBanus OeH30a

11. IIpoexT peakTopa MOJMMEpPHU3ALUH CTHPOJIA

12. TIpoexT peakTopa *KHAKO(HA3HOTO ANKHIUPOBAHUS OEH30I1a

13. TIpoexT neuyu moyry4eHus MUPOM3HBIX Ta30B

14. TIpoexT peakTopa OUYHUCTKHU YTIEBOJOPOIHBIX (DPaKIHiA OT HEMPEACTHHBIX COSAUHEHHI

15. TIpoexkT peakTopa pupopMHHTa IPSIMOTOHHOTO OEH3MHA

16. IIpoekT peakTopa MoJydeHUs: MOJUBUHUIXIOPHIA

17. TIpoexkt peakTopa rerepodasHOro aJKmIMpoBaHUs OCH307a

18. IIpoekT peakTopa IeruAPUPOBAHUS STHIOCH30Ia

6. YueOHO-MeTOoAUYECKOE U HH(POPMAIHOHHOE 0DecTIeYeHne TUCIIUTIIHHbI
6.1 MeToauueckoe odecrieuenmne

1. Cyrsarun B. M. OcHOBBI MPOEKTUPOBAHUS U 000PYI0BAHNE TPOU3BOICTB TIOJMMEPOB:
yaebHoe nocodue [Dnekrpounsiit pecypc] / B.M. Cytsrun, A.A. Jlsnkos, B.I'. bonnanetos —
Cankrt-IlerepOypr: Jlanb, 2018. — 464 c.
http://catalog.lib.tpu.ru/catalogue/simple/document/99213
Cxema noctyma: https://e.lanbook.com/book/99213 (kouTeHT)

2. Cyrsrur B.M., boukapes B.B. OcHOBBI IpoeKTHpOBaHUs U 000pYyJOBaHNE TPOU3BOJICTB
opranndeckoro cuuresza. — Tomck: U3a. TITY, 2009. — 188 c.
http://catalog.lib.tpu.ru/catalogue/simple/document/RU%5CTPU%5Chook%5C182291

3. O6mass XuUMHUYECKass TEXHOJIOTHS. Metononoruss IpPOEKTUPOBAHUSA  XHUMHKO-
TEXHOJIOTHYECKUX TIPOILECCOB : y4ueOHHMK [DnekTpoHubii pecypc] / U.M. Kysnemora, X.D.
Xapnamnuau, B.I'. UBanos, 3.B. YUupkyHoB. — Cankt-IlerepOypr : Jlans, 2013.— 448 c.
http://catalog.lib.tpu.ru/catalogue/simple/document/37357
Cxema goctyma: https://e.lanbook.com/book/37357

Jlononnumenvhnas

4. boukapeB B.B. I'paduueckas 4YacTb KypCOBBIX M JHUIUIOMHBIX TIPOEKTOB: Y4eOHO-
MeTtoaudeckoe nocooue / B.B. boukapes, A.A. JIsnkoB; TOMCKUI MOJTMTEXHUYECKUA YHUBEPCUTET;
HNHcTtutyT nucraHnmmoHHOTro 00pasoBanus. — Tomck : U3n-Bo TITY, 2006. — 99 c.
http://catalog.lib.tpu.ru/catalogue/simple/document/RU%5CTPU%5Chook%5C124973

5. PoBkuna H.M., JIsmkoB A.A. TeXHOJOTHYECKHUE PACUETHI B IIPOIIECCAaX CHHTE3a IMOJTMMEPOB.
— Tomck: Uzn. TITY, 2009. — 166 c.
http://catalog.lib.tpu.ru/catalogue/simple/document/RU%5CTPU%5Chook%5C195447

6.2 UndopmanmonHoe u mporpaMMHoe odecrnieyeHue

Internet-pecypcst (B T.4. B cpeae LMS MOODLE wu np. o6pa3oBatenbHble U OMOIMOTEYHbBIC
pecypcbl):

ONEKTPOHHBIA KypC 10 JUCLUIUIMHE:

bonpaneroB B.I'. TexHomorndeckuii mpoeKT: 3JIEKTPOHHBIA Kypc [DNeKTpOoHHBINH pecypc] /
B.I'. bonnaneros; HannoHanpHbINM UCCIIEN0BATENbCKAN TOMCKUN MONUTEXHUYECKUM YHUBEPCUTET
(TITY), NmxenepHas mkoia npupoansix pecypcoB (MIIIIP), Otaenenne XuMU4eckoi HH)KEHEpUHU
(OXN). — Onexrpon. aaH. — Tomck: TPU Moodle, 2019. — 3arnaBue ¢ sxpana. — JlocTyn 1o JIOTUHY
u napoJiro. Cxema nocryma: https://eor.ms.tpu.ru/course/view.php?id=2339 (xoHTeHT).

Hayuno-anexrponnas 6ubmmoreka eLIBRARY.RU - https://elibrary.ru/defaultx.asp
DnexkTpoHHO-OMOMMOTeUHas cuctema «Jlanwy - https://e.lanbook.com/



http://catalog.lib.tpu.ru/catalogue/simple/document/99213
https://e.lanbook.com/book/99213
http://catalog.lib.tpu.ru/catalogue/simple/document/RU%5CTPU%5Cbook%5C182291
http://catalog.lib.tpu.ru/catalogue/simple/document/37357
https://e.lanbook.com/book/37357
http://catalog.lib.tpu.ru/catalogue/simple/document/RU%5CTPU%5Cbook%5C124973
http://catalog.lib.tpu.ru/catalogue/simple/document/RU%5CTPU%5Cbook%5C195447
https://eor.lms.tpu.ru/course/view.php?id=2339
https://elibrary.ru/defaultx.asp
https://e.lanbook.com/

DnekTpoHHO-0uOIMoTeuHas cucrema «tOpaiit» - https://urait.ru/
DnexkrponHo-6ubOMoTeuHas cuctema «ZNANIUM.COM)» - https://new.znanium.com/

JluneH3noHHoe mporpammHoe obecriedeHrne (B COOTBETCTBUU C llepedHeM IUIICH3MOHHOTO
nporpammuoro obecneuenust TITY):
7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; AkelPad; Design Science MathType 6.9
Lite; Google Chrome; Microsoft Office 2007 Standard Russian Academic; Mozilla Firefox ESR; PTC
Mathcad 15 Academic Floating; Tracker Software PDF-XChange Viewer; WinDjView; Far
Manager; Notepad++; XnView Classic.

7. Ocodble Tpeﬁona}mﬂ K MaT€pUaJbHO-TCXHUYIECCKOMY o0ecnevYeHuIo AUCHHUIIIMHBI

B ydeObHOM mporiecce HCHONB3YyeTCS clenylomee jgabopaTopHoe O0O0OpYIOBAaHHE IS
MPaKTUYECKUX U JJAOOPATOPHBIX 3aHATHH:

Ne HaunmeHnoBaHmne cnenuaibHbIX HanmeHnoBanue 00opyaoBaHus
TOMelleH Ui

1. Aynutopuss Ui mpoBezieHUs | KperuieHne mpoeKTOpHOE TeIeCKOMMYECKOe Ha CTONKY /ISt
y4eOHBIX 3aHATHH BCEX THUIIOB, | MHTEPAKTHBHBIX JJOCOK - 1 mT.; Memanka MarHuTHast ¢ OJJOrPEBOM
KYpPCOBOT'O npoektupoBanus, | MR Hie-Standard - 1 w.; MnTepakTuBHas nocka Legamaster co
KOHCYJIbTAIIUH, TEKYIETr0 KOHTPOJISL | CTOWKOM - 1 mT.; Mynbrumeauniinbiii npoektop Epson EB-410We - 1
U TPOMEKYTOYHOW arrectanuu | wT.; CTolKa MOOMIbHAS JUIS UHTEPAKTUBHOM nocku Legamaster
(yueOHnas naboparopusi): DYNAMIC e-Board Interactive 86 - 1 mir.;
634034 r. Tomckast obacth, Tomck, | Jlocka aynuropHast HactenHast - 1 wt.; llkad ms ogesxap! - 2 wT.;
Coserckas ynuna, 1.73, crp.1, 137 | KomruiekT yueOHO#IT MeOenu Ha 24 1ocal04HbIX MECT;

Kommnerotep - 1 mit.; IlpoekTop - 1 mT.

2. Aynutopuss s mposenenust | becripoBognas Touka mocryna Cisco AIR-LAP1131AG-E-K9 -1
y4eOHBIX 3aHATUA BCEX THUIIOB, | IUT.;
KYpCOBOT'O npoektupoBanus, | Kommuiekt yqeOHoit Mebenu Ha 16 nocanounbix Mect; Tymb6a
KOHCYNbTAIMH, TEKYILEro KOHTPOJISI | MoAKaTHas - 2 IIT.;
U TPOMEeXYTouHoM arrecraumu | Kommerorep - 18 mT.
(KOMITBIOTEPHBIHN KIIacC):
634034, Tomckast 00J1aCTh,
r. Tomck, nip. Jlenuna, 43a, 109a

PaBouas nporpamma cocTaBieHa Ha ocHoBe OOmielf XapakTepHCTHKH 00pa3oBaTelbHOM
nporpammel o HanpaeiaeHHo 18.03.01 «Xnamuyeckas TexHonmoraay, cnenaamnamus « TeXHonorns
He()TEras0XUMHH U NOIMMEPHBIX MaTepuanosy (mpuema 2018 r., ounas popma obyuenus).

PazpaGorunk(u):

HooxHocTs

Z
74 DHO ]

Hpod)c‘ccop' OXH

Bonganeros B.I'.

=

7

[Iporpamma onobpena Ha 3acenanun OTAeNeHHS XMMHYECKOH HHXEHEPHH (IPOTOKON OT
31.05.2018 r. Ne 12).

3aseayrowuii kadeapoi —

pykosoauTens OXU nHa npasax kadeaps,

1.X.H, npodeccop

M

/]

/ /Koporkosa E.W./
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JIncr usmenenuii paGoyveii mporpaMMbl JMCHUILVINHBI

YueOnblii roa

Coaep:xanue /u3MeHeHUe

O0cyx1eHo Ha 3acelaHN U
OXU ULIIIP

2018/2019
y4eOHBII T0/1

N3meHeH (OHI OICHOYHBIX CPEICTB TUCIMIUIMHBL, B COOTBETCTBUHU C
mpukazamu TITY ot 25.07.2018 . Ne 58/01 «O0 yTBEp K ICHUH 1 BBEICHHH
B jaetictBue «CHUCTEMBI OIICHUBAHUS PE3yJIbTaTOB OOydeHHsI B ToMckoM
MONUTEXHUYECKOM yHUBepcutere» U orT 25.07.2018 1. Ne 59/0m «O6
VIBEPXKICHUU M BBEIACHUU B JCHCTBHE WHOH pemakimu «IlomokeHHs 0
TIPOBEJICHUU TEKYIIEr0 KOHTPOJIS M MPOMEKYTOUHOM aTTectanuu B TIIY»

[Iporokomn Ne 1
or 27.08.2018 .

2019/2020
y4eOHBII T0/1

BHeceHbl  M3MeHeHHsT B y4eOHO-METONHYECKOE  OOeCreueHHe
JIMCUUIUIMHBI, aKTYaJU3UPOBAH CIIUCOK JIMTEPATYPHI C YUSTOM Pa3BHTHS
HAYKH, TEXHHKH W TEXHOJNOTHH; aKTyalH3HPOBaHO MaTepUATbHO-
TEXHUUYECKOE 1 POrPaMMHOE 00€CIIeUeHHE U CIUTLTHHBI

IIporokon Ne 7
ot 20.05.2019 1.

2020/2021
y4eOHBII T0/1

Uzmenens! popmbr qokymenToB OOII B coorBercTBHM ¢ npukazom TITY
0t1 06.05.2020 1. Ne 127-7/06 «O0 yrBepxxaenun popm gokymentoB OOIT»

ITporokon Ne 15
ot 19.06.2020 1.




