AHHOTaNUM padoynx NPOrpaMm JUCHHUIINH

Jucuunjanabl 00s13aTe/IbHOM YacTu (0a30Basi 4acTh)
AHHOTaNnus padoyeil NPOrpaMmMbl JUCHHIJIMHBI

b1.6.01 «®uaocopckne mpodaeMbl HAYKH M TEXHUKH»

HanpasieHue 18.04.01 «Xumuueckas TEXHOJOTHUS» MArUCTEPCKOM MPOrpaMMmbl
«XuMuYecKas TEXHOJIOTHS epepadOTKH MIIACTHUYECKUX MacC U KOMIIO3UIIMOHHBIX MAaTEPUAIIOB)

1. HEJIA U 3AJAYU JTUCHUITJIUHBbI

[IporpaMmma cocraBieHa B  COOTBETCTBHHM ¢  TpeOoBanmsimu  DenepaabHOTO
roCyJapCTBEHHOTO 00pa3oBaTeNbHOrO cTaHjapta Bbiciiero obpaszoBanus (PI'OC BO) mo
0o0pa30BaTeNbHOI IIporpaMMe BbICIIET0 oOpa3oBaHUs — nporpamme marucrparypsl 18.04.01 —
XuMHUecKasi TEXHOJIOTUSA, C PEKOMEHIAlMsIMU METOJMYECKON cekiuu YueHoro coBera PXTY
uMm. /. 1. Menneneena.

[IporpamMma otHOCUTCS K 06a30BO# yacTu Onoka naucuuiuinH yuebHoro miana (b1.b.1) u
paccunTaHa Ha U3y4eHue Ha 1 roay oOyueHus.

Heabio aucununiaunbl «Dunocodpckue npoOIeMbl HAYKM M TEXHUKH» SIBISIETCA
MOHMMAaHUE aKTyaJIbHBIX (PUITO0COPCKHUX M METOIO0JIOTHUSCKUX TIPOOJIeM HAYKHA U TEXHUKH.

2. KOMIIETEHIUU MATUCTPA B OBJACTH ®UJIOCOPCKUX
MMPOBJIEM HAYKH U TEXHUKHU

W3zyyenne auctmmumabl «duitocodcekue mpoOdieMbl HAYKH U TEXHUKH» HAlPaBJICHO Ha
(dopMupoBaHUE U pa3BUTHE CIECTYIOUIMX OOMIEKYIbTYPHBIX KOMIIETCHIINH:

- CIIOCOOHOCTH K a0CTPaKTHOMY MBIIUICHHIO, aHau3y, cuaTe3y (OK-1);

- CIIOCOOHOCTH COBEpIIEHCTBOBATH W  Pa3BHBAaTh CBOW HHTEUICKTYaJbHBIA |
OOIEKYIbTYPHBIH YPOBEHb, NOJNydYaTh 3HAHUS B OOJACTH COBPEMEHHBIX NPOOJIEM HAyKH,
TEXHUKHU U TEXHOJIOTHH, T'YMaHUTAPHbBIX, COLMATBHBIX U SKOHOMHYeCKUX Hayk (OK-4);

B pesynbrate m3ydeHus mucnuiuinHbl «Punocodcekue mpoOieMbl HAYKH U TEXHHUKH»
BBIITYCKHUK JIOJKEH:

3HamMb:

OCHOBHBIC HAay4HbIC IIKOJbI, HANpaBJICHHs, TNApaJUrMbl, KOHLENIMH B Quiocopun
TEXHHUKU U XUMUYECKOH TEXHOJIOT Y,

¢mnocopcko-METOIONOTHYECKHE  OCHOBBI ~ HAyYHO-TEXHUYECKHMX W HHXCHEPHO-
TEXHOJIOTMYECKUX MPooIIeMm;

- pa3BUTHE TEXHUKHM W XHMHUYECKHUX TEXHOJOTMH B COOTBETCTBHH C CTAHOBJICHUEM
JIOMHTyCTPUATIBHOTO, UHyCTPHUAIBHOTO, TOCTHHAYCTPUAIBHOTO TIEPHOIOB PA3BUTHUS MUDA;

ymembo:

- npumenaTh B HUOKP kateropun ¢punocodhuu TEXHUKH U XUMUYECKUX TEXHOJIOTHIA;

- QaHAJIM3UPOBATh IPUOPUTETHBIC HAIIPABJICHUS TEXHUKH U XUMUICCKUX TEXHOJIOTHIA;

- JOTMYECKU TIOHUMATh U MCIIOIB30BaTh TOCTIKCHNE HAYYHO-TEXHUYECKOTO Mporpecca u
rII00ATBHBIX TPOOJIEM UBIIU3AIINH, TPAKTHUECKH UCTIOJIb30BATh PUHIIUIIBI, HOPMBI U TIPaBHIIa
IKOJOTUYECKOW, HAYYHO-TEXHUUECKOH, KOMITBIOTEPHOH STHKH;

- KPUTUYECKH aHAJIM3UPOBATh POJIb TEXHHUYECKOTO U XMMHUKO-TEXHOJOTMIECKOTO 3HAHUS
IPY PEIICHUH SKOJIIOTHYECKHUX MPO0OJIeM 0€30IMacCHOCTH TEXHUKU U XUMHUECKHX TEXHOJIOTHH;

enademp:

- OCHOBHBIMH MOHATUSAMHU (HIOCO(PUU TEXHUKH U XUMHYECKOH TEXHOJIOTUH;

- HaBbIKAMHU aHau3a GUIOCOPCKUX MPOOIEM TEXHUKH, HAYIHO-TEXHUIECKOTO 3HAHUS U
WH)KEHEPHOM JeATeNIbHOCTH;

- Croco0aMK KPUTHYECKOTO aHAN3a TEXHUKH M €€ MHHOBAIMOHHBIX METOJO0B HAyYHOTO
UCCIe0BaHMs, TorcKa onTUManbHbIX pemieHnnit HUOKP B TexHuKe 1 XMMHUECKOH TEXHOJIOTHY;



- mpueMamMH IyOJIWYHBIX BBICTYIJICHUHA B TOJIEMHKE, TUCKYCCHH MO (uimocodckum
npobiieMaM TEXHUKH U TEXHUYECKOTO 3HAHUSI.

3. KPATKOE COAEPKAHUE JUCIIUIIJIMHBI:

Moayab 1. MecTO TEXHUKHM M TEXHHYECKHX HAYK B KYJbTYpe IMBUIU3ANUMN

Qunocodust TeXHUKH, ee mpeaMeT U npobiemHoe mnoine. Punocodus TEXHUKU B
COBPEMEHHOM OOIIIECTBE, €€ PYHKIINH.

[MpenMer ¢unocopun TEXHUKH: TEXHUKA KaK OOBEKT M KaK JeATeNbHOCTh. Duiiocodus
TEXHUKU: TMpeaMeT U mpobiemHoe mone. Tpu acmekra TEXHUKU: HUHKEHEPHBIH,
AQHTPOIIOJIOTUYECKUN ¥ couuanbHbli. TexHuka Kkak creruduueckas Qopma KyJIbTyphl.
HcTopuueckre COMUOKYIbTYpHBIE MPEANOCHUIKA BbIACICHUS TEXHUYECKOW MpoOIEeMATHKU M
dopmupoBanus ¢unocopun TexHUKU: (HOPMUPOBAHHE MEXAHUCTHUECKOW KapTHUHBI MUPA,
Hay4YHO-TEXHUYECKasl PEBOJIOLIMS, HAYYHO-TEXHUUYECKUH MPOIpecc U CTPEMUTEIBHOE Pa3BUTHE
texHousioruit nociue II Muposoii BoiiHsl.

Monayab 2. TexHnka u HayKka B X B3aUMOOTHOILIEHUH

TexHuka ¥ Hayka Kak CIIOCOOBI CaMOpeaM3alliy CYHNIHOCTHBIX CHJI U BO3MOKHOCTEH
yenoBeka. Hayka m texHuka. COOTHOIIEHHE HAyKW M TEXHUKH: JIMHEWHAs M SBOJIOLIMOHHAs
Mozenu. Tpu cTanuu pa3BUTHS B3aMMOOTHOIICHUN HAYKW M TEXHUKHU. VHCTUTyLMOHANbHAs U
KOrHUTHUBHAs nuddepeHnnanus chep HAyKd W TEXHUKH U (HOPMUPOBAHHE TEXHUUYECKOM
opuenrtaiun B Hayke (XVII — XVIII BB.). Hayano cumeHTndukanum TeXHUKA U WHTCHCUBHOE
pa3BUTHE TEXHUKH B MEPUO] MPOMBIILICHHON peBomonnu (koHen XVIII — mepBas mosoBuHA
XIX B.). Cucremaruyeckuii B3aMMOOOMEH M B3aWMOBJIHUSHHUE HAyKd W TEXHHUKHU (BTOpas
nonoBuHa XIX — XX B.). CraHOBI€HHME M pa3BUTHE TEXHMUYECKUX HAYK KJIACCHYECKOTO,
HEKJIACCUUYECKOT'0 ¥ MOCTHEKIACCUYECKOTO TUIIOB

Bo3HukHOBEHHE MHXEHEPUU KaK MPOQPeccud OCHOBHBIE HCTOPUUYECKUE ATAIbl PA3BUTHUS
UHXEHEPHOW JESTEeNbHOCTU. TexHHMYecKHue HayKu U METOJAOJIOTHS Hay4YHO-TEXHUYECKOU
JIeATEIbHOCTH.

Mopayasb 3. OcHOBHBbIE MeTO/10JIOTHYeCKHE NOAX0/bl K IOHMMAHMIO CYIIIHOCTH TeXHUKH.

OcHoBHble (punocockre KOHIENINA TEXHUKUA. AHTPOIOJIOTMYECKUN MOAXO0A: TEXHUKA
kak opranompoekiusa (3. Kamm, A. T'emen). DK3UCTEHIMANIMCTCKUN aHanu3 TexHUKUA (M.
Xaiigerrep, K. fcnepc, X. Oprera-u-I'accer). AHann3 TEXHUYECKUX HAyK M MPOEKTUPOBAHUS
(I1. Durensmetiep, ®@. Jleccaysp). MccnenoBanne conmuanbHbIX (GYHKIUNA U BIUSIHUN TEXHUKH,
TEOpPHsl TEXHOKpAaTMM W  TexHoreHHoM muBmwimzauuun (K. Ommons, JI. Mamdopn,
O®pankdyprckas mkoiaa). X. CkoauMoBCcKu: (uiaocopusi TEXHUKH Kak (UiIocopusi deaoBeKa.
dunocodust TexHuku U uaeu naanuayanuu XK. Cumonona. BzaumootHomenus gpuiaocodceko-
KYJIbTYPOJIOTHYECKOTO M MHKEHEPHO-TEXHOKPATUYECKOT0 HANpaBiIeHU B punocopuu TEXHUKH.

OcHoBHbIE MTPO0OJIeMBbl COBpeMeHHON (punocopuu TexHUKH. COLMOIOTUS U METOJOIOTHs
NPOEKTUPOBaHUS W  HMHXKEHEpPHOM  nearenbHOCcTH. COOTHOILIEHHE JECKPUNTHUBHBIX U
HOPMATHUBHBIX TEOpUH B Hayke O KOHCTpyupoBaHuH. KuOepHeTnka M MOJEIMpOBaHUE
TEXHUUYECKHUX CHUCTEM OTHKAa U OTBETCTBEHHOCTbh MH)KEHEPA-TEXHHKA: pacIpe/esieHHe U Mepa
OTBETCTBEHHOCTH 3a TEXHOTCHHBIM 3Kojornyeckuit ymep0O. IlcuxoconmanbHoe Bo3jaeHCTBHE
TEXHHUKHU U 3TUKA yIIPaBJICHHUS.

BbICOKME TEXHOJIOTMH, XMUMHYECKOE€ H3MEPEHHUE M HWHHOBALIMOHHBIE IOAXOMABI MJIA
BBIMIOJTHEHUS] HAyYHO-HUCCIIEIOBATEIbCKUX M ONBITHO-KOHCTpYKTOpckux pador (HHUOKP) B
XUMHUHU U XUMUYECKON TEXHOJIOTHH.

4.0FbEM JIMCIMILIVHBI 1 BUJIbl YYEBHOM PABOTHI

B B akanem. | B actpon.
Bunet yue6Hoi paboTh 3a4ETHBIX | yacax yacax
SIUHHULIAX
OO6m1ast Tpy1I0€MKOCTh TUCIHUIUIAHEI TI0 | 4 144 108
y4eOHOMY IIaHy
AyAUTOpHBIE 3aHATHUSA: 15 54 40,5
Jlexnun 18 13,5




Cemunapsi (C) 36 27
CamocrositenpHas pabora (CP): 1,5 54 40,5
By koHTpOIS: DK3aMeH 1 36 27

AHHOTaNUs padoyeil NPOrpaMMbl JUCUUILIIHHBI

b1.5.02 «TeopeaneCKHe H IKCIIEPUMCEHTAJIBHbLIC METOAbLI B XUMHUW)

HanpasieHue 18.04.01 «Xumuueckas TEXHOJOTUsS» MarucTEpPCKOM IMporpammbl
«XuMHUYECcKask TEXHOJIOIHs epepabOTKH IIACTHUECKUX MAcC U KOMIIO3ULIMOHHBIX MAaTEepUaIOB»

1. MucrunninHa «TeopeTndyeckne u SKCIEPUMEHTAIbHBIE METOJIBI B XUMHUM» OTHOCHTCS K
6a30B0i yacTH AUCUUILIMH Yy4€OHOTO IJIaHa.

Lesb AMCHUIIUHBI COCTOUT B JOPMHUPOBAHUH Y O0YHAIOIIUXCS YIITYOJICHHBIX 3HAHUH O
TEOPETUYECKUX M HKCIEPUMEHTAIBHBIX METO0JIaX, IPUMEHIEMbIX B XUMHHM, a TaKXKe 3HAHUH B
00J1aCTH OCHOB UCCIIEIOBATEIHCKON AEATEIbHOCTH.

3aia4yu AMCHUILINHBI

- ¢opmupoBaHne Yy OOy4YaIOIUXCS METOJOJOTHYECKOr0 TMOAX0Aa K  BEIOOpPY
ONTUMAJILHOTO METOJa WJIM KOMIUIEKCA TEOPETHYECKUX M SKCIEPHUMEHTAIbHBIX METO/10B
UCCIICIOBaHMs, TPUMEHEHHE KOTOpBIX OymeT crnocoOcTBoBaTh Hambonee 3(dekTuBHOMY
PELICHHIO ITOCTABJIEHHBIX HAYYHO-UCCIIE0BATENIbCKUX 3a/1a4;

- pa3BUTHE CHOCOOHOCTH [IeNIaTh COOCTBEHHBIEC BBIBOJIBI W 3aKJIIOUYCHUS HAa OCHOBE
JTAHHBIX, IOJIyYEHHbIX C HCIOJb30BAHUEM TEOPETUUYECKUX U 3KCIEPUMEHTAbHBIX METOJIOB
HCCIIC/IOBAHMS,

- TIOBBILIEHHE YPOBHS NPOPECCHOHATBHON KOMIETEHTHOCTH OOYYaroLIMXCs MyTeM HUX
O3HAKOMJICHHUSI C OCHOBAMH HCCIICIOBATEIILCKOM NESTETLHOCTH.

2. B pe3yabTaTe M3y4eHUs IMCUMILIUHBI CTYI€HT J0JIKEH:

O6nagath  CHEOyIOIIUMHU  OOMIEIPOPECCUOHANBHBIMU U MPO¢eCCHOHATbHBIMU
KOMITCTCHIIUSIMMU:

— TOTOBHOCTBIO K HCIIOJIb30BAaHUIO METOJOB MAaTEMAaTHYECKOTO MOJIEITUPOBAHMS
MaTepHaAJIOB U TEXHOJIOTHYECKUX MPOLIECCOB, K TEOPETHUECKOMY aHAJIU3Y U AKCIIEPUMEHTAILHON
npoBepke Teopetrueckux rumnore3 (OIMK-4).

— CIHOCOOHOCTBIO OpPTraHM30BBIBATH CAMOCTOSTEIBHYIO U KOJUIGKTUBHYIO HAy4HO-
HCCJIEIOBATENIbCKYI0 paboTy, pa3pabdarhiBaTh IUIAHBI W TPOTPAMMbI TPOBEACHHS HAYYHBIX
UCCIICIOBAaHUN M TEXHHUYECKHUX pa3paboToK, pa3pabaThiBaTh 3aaanus s ucnonautenei (ITK-1).

3HaTh:

- OCHOBHBIE TEPMHHBI, OTHOCAIIMECS K pPacCMaTPUBAEMbIM (DUZUKO-XUMUUECKUM
MeTodaM HCCISIOBAHUT;

- COBPEMEHHBIE TEHCHIIUN PA3BUTHs METOJIOB UCCIICI0BAHMUS;

- TEOPETHUYECKHE OCHOBBI PACCMAaTPUBAEMBIX B KYpC€ METOJIOB, a TAK)KE€ BO3ZMOYKHOCTH U
OTPAaHUYEHUSI METO/IOB MPH UCCIICIOBAHUH TTOJTUMEPOB;

- mnpubopsl U 00OpyHOBaHWE, WCIONb3yeMbIEe JJIsi MPOBEACHUS HCCIeIOBaHUN
paccMaTpuBaeMbIMU B Kypce METOaMH.

YMern:

- 000CHOBaHHO BBIOMpPATh HamOoJee YPPEKTUBHBIA METOM WM KOMIUIEKC METOOB ISt
MCCJIEI0BAHMS TIOJIMMEPHBIX MaTEpUAJIOB B COOTBETCTBUH C MOCTABJICHHOM 3a/1a4eil;

- MPOBONTH MCCIICIOBAHHUS C UCIIOIH30BAHUEM PsiJla COBPEMEHHBIX METOJIOB;

- 00pabaThIBaTh Hu KBTU(DUIIUPOBAHHO aHaJM3UPOBAThH MOJIyYEHHBIE
BKCHepI/IMeHTaJ'II)HI)IM HyTeM pCSYJ'[BTaTI)I HCCJIeJIOBaHPlﬁ.
Baagern:

- MH(OpPMAIHER O COBPEMEHHBIX METOJaX HMCCIEIOBAHUS MOJMMEPOB U MPUMEHIEMOM
IIpH 3TOM 000PYIO0BaHUMY;
- METOIMKAaMH TIPOBEICHHUS UCCIIE0BAHUIA;



- cioco0amu 06pabOTKH U UHTEPIPETALUHU PE3yIbTATOB HCCIECI0BAHNM;

- TIpHeMaMH TOMCKa B ceTH VIHTepHET W JOpyrux pecypcax MHPOpPMAIMHA O METO/Aax
UCCIICIOBAaHUS. M pe3yIbTaTaX HCCIEAOBAaHUHI IOIMMEPOB C HCIOJIB30BAaHUEM PAa3JIMYHBIX
Gu3HYecKUX U PU3UKO-XUMUIECKUX METOJIOB.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Paznen 1. MeToabl uccjieoBaHus B XMMHUH

Paznen 1.1. Krnaccudwukanus METOJOB HCCICIOBAaHUA. 1EOPETHUECKHE METOIbI
UCCIIEI0BAHNS

Beenenue. Llenn u 3amaum kypca «Teopernueckue M 3KCIEPUMEHTAIbHbIE METO/AbI B
XuMUn». CBS3b € APYTUMHU U3Y4aeMbIMU JUCUUATUIMHAMUA. OCHOBHBIE TOHSATHS AUCIUIUIUHBI.

VYpoBHu HayuyHOro nmo3HaHus. Kiaccudukaius METoI0B HCCIEI0BaHUSA: TEOPETHUECKUE,
HKCIEPUMEHTAIBHO-TEOPETUYECKIE U dMIUpPUYEcKre MeTobl. O030p TEOPETHUECKUX METO/I0B
MCCJIEI0BAHMS B XMMUU TIOJIMMEPOB.

Pa3nea 1.2. DkcniepuMeHT, KaKk SMIMPUUYECKUN METOJ HAyyHOro HccliieZoBaHMs. Buibl
SKCHEPUMEHTOB. MeToA0JI0rus SKCHEPUMEHTAIBHBIX HCCIECJOBAaHUM: JTalmbl U METOMbI
MJIaHUPOBaHUS HKcrepuMeHTa. CpaBHEHUE pE3yJbTaTOB MCCICIOBAHUN, MOJYYCHHBIX MPHU
MIOMOILIUA TEOPETUUYECKUX U FKCIIEPUMEHTAIIbHBIX METO/IOB.

Paznen 1.3. Hayunble WuCCIICZIOBaHHS W COBPEMEHHBIC TCHJCHIIUU PAa3BUTHSI HX
pa3Butusa. Buabl HayuHbIX HccienoBaHuil. TpeOoBaHMs K Hay4dHBIM HCCIeIOBaHUSM. Bwibop
KOMILIEKCA TEOPETUYECKUX, OIKCIEPUMEHTAIBHO-TEOPETUUECKUX M  IKCIIEPUMEHTAIbHBIX
METOJIOB HCCIICJOBaHMs MJI1 JIOCTIKEHHUS IIOCTaBIEHHOW Ilenu. AHanmu3, OOCYXIeHHEe U
00001IeHNE Pe3yabTaTOB HCCIICIOBAHNS.

Pa3znen 2. TepmoanaauTHyecKre MeTOAbI HCCJIEIOBAHUS

Paznen 2.1. TepmorpaBumerpuueckuii ananus (TT'A)

[Mpunmun meroma TI'A. Bunet TI'A. IloarotoBka o0pasuoB, ammaparypa, YCIOBHS
npoBeneHuss  ananmmza.  JuddepenmmansHas — tepmorpaBumerpus  (JITT). CpaBuenwme
TEPMOTPaBUMETPUUYECKUX KpUBBIX. OnpeneneHrne TepMOCTOMKOCTH MTOJIMMEPOB, TOTEPU MACChl U
ocrarka MeTosioM TT'A. dakTopsl, BIUAIOIINE HA PE3YJIbTAThl SKCIIEPUMEHTA.

Paznen 2.2. luddepenunanbublii Tepmudeckunii anaaus (JITA)

[Mpunnun meroxa JATA. AnnapatrypHoe odopmienue merona. Kpussie ITA. Crnoco6sl
noctpoeHus 0a3oBoit nuHMM. OrmnpeneneHUE CTEMEHH KPUCTAUNIMYHOCTH, TeMIepaTypbl H
TEIJIOTH TUIaBlieHus moiaumepoB metonoM [ITA. N3yuenume mnonumop(HBIX mMpeBpaiieHui.
Onpenenenne temneparypsl crekiaoBanuss merogom JITA, OnpeneneHve sHEpruu akTHBALUU
TepMoJiecTpyKiuu. JloctonHcTBa u Hepoctatku metonaa JITA.

Pa3nea 2.3. [Indpdepenunanbuas ckanupyromas kagnopumerpus (ICK)

[Mpunnun metona JICK. OOpa3sibl 1 3TallOHBI, UCTIOJIB3yeMbI€ TIPU TPOBEICHUH aHAIH3A.
Arnmnaparypa. Paznmuune mexnay meronamu JITA u JICK. Kpussie JICK 1 ux mnTepnperanus.
OrnpeziesieHne CTENEHN KPUCTATMYHOCTH TOJTMMEPOB, TEMIIEPATYPHI TUTABICHUS U CTEKJIOBaHUS
meroaoM JICK. M3ydenue mnporecca OTBEpKACHUS W ONTUMM3ALUA PEXHMMa OTBEPKIACHUS
meroaoM JICK. Onpenenenue creneHu npeppamieHus. OnTUMU3AIMS PeKUMa OTBEPKICHUS 110
nanHbiM JICK. ®akTopsl, BAMSIOMIME HAa pe3yibTaThl aHaiu3a. J[OCTOMHCTBA M HENOCTaTKU
METOJA.

Pa3nes 3. AHann3 noJiMMepHbIX KOMIO3HIMOHHBIX MaTepuaioB (IIKM)

Paznen 3.1. Meroas! onpenenenns coctaBa [IKM. Ilpuunnbl 1715 npoBeeHNs aHAIU3a.
Anroputm ananm3a [IKM. Ilpsmbie Metonsl aHamu3a. MeTonbl HASHTU(GUKALNUWA HATHUUS
HanosHutenss B coctaBe I[IKM. Metonpl aHanu3a ¢ mpeaBapUTENbHBIM — pa3ieieHUEM
KOMIIOHEHTOB. MeTO/IbI BBIAICNIEHUS TOJMMEPHON MaTpHIIBI U OpraHrudeckux n1o6aBok u3 [TKM:
AKCTpPAKIIMS, OTTOHKA, OCAKIACHUE, nepeocaxaeHrne. Ananu3 [IKM no npoaykTam pa3inokeHus.

Pa3znen 3.2. Mertoasl uccienoBanusi cBoicTB I[IKM. WM3roroBnenue o0pasnoB s
ucneitanus [IKM. Onpenenenne nedpopmaninoHHO-POYHOCTHBIX cBoicTB [IKM: cTtatnueckue u
JTUHAMHUYECKHE UCHBITaHHUS. METOoJIbl OLIEHKH TPEIMIMHOCTOMKOCTH KOMMO3UTOB. OmnpeneneHue



KQXKYIIErocss Tpejena MPOYHOCTH W YACNbHON paboThl pacCcliOeHHs MpU caBUre. MeTomabl
onpezaeneHus Texnoaorndeckux cBoctB [IKM. Knnmatrnueckue ncnbITanusl.

Pazpnen 3.3. Meronpl Hepa3pyllarolero KOHTPOJS IOJIMMEPHBIX MaTEpUaJIOB.
Knaccudukanust MeromoB. BusyanbHO-m3MepuTenbHbIi  MeToA.  MHTepdepeHIIMOHHbBIE,
AKyCTHUYECKHE, TETUIOBbIe MeToabl. KommbroTepHas Tomorpadus. JJocTOMHCTBA ¥ OTpaHUYCHUS
HEpa3pymaIuX METOA0B KOHTpois. O0JacTH MPUMEHEHUs METOOB: OIpeJIeJICHUE CBOMCTB
MOJIMMEPOB, 1e(hEeKTOCKOIIHSI.

4. OFBEM JINCOUILJIMHBI M BUbI YYEBHOUN PABOTHI

B B akanem. | B actpon.
Bupl yue6HOM paboThI 3aUETHBIX | Yacax yacax
CAMHUIIAX
OO0mas Tpy10eMKOCTh JMCHUILIUHBL | 3 108 81
10 y4eOHOMY ILIAHY
AYAUTOpPHBIE 3aHATHS: 1 36 27
Jlexun 18 13,5
Cemunapsl (C) 18 13,5
CamocrositesbHas padora (CP): 1 36 27
CaMocTosTeIbHOE U3yUeHHUE Pa3/IeioB 36 27
JUCIUTLINHBI
Bujx koHTpOJISA: IK3aMeH 1 36 27

AHHOTAIUsA pado4eil MPOrpaMMbl JUCHUILIHHBI

b1.5.03 «/le/10B0ii HHOCTPAHHBII A3BIK»

HanpasiyieHue 18.04.01 «Xumuueckasi TEXHOJIOTUS» MaruCTEPCKOM MporpamMmbl
«XuMHUYecKask TEXHOJIOTHsS NepepadOTKU INIACTHUECKUX MAcC U KOMITO3ULIMOHHBIX MaTepHaIOB)
1. Heab nucuMnIMHbI — MpuoOpeTeHrne o0yyarmuMucs oo1ie, KOMMYHUKATUBHON U
npoeCCHOHATBLHON KOMIIETEHIIMH, YpPOBEHb KOTOPBIX Ha OTIENBHBIX JTamax s3bIKOBOU
MOJATOTOBKH  TIO3BOJISIET ~ HMCIIOJIB30BaTh ~ WHOCTPAHHBIA  SI3BIK  KaKk B
npodeCcCHOHATIBHON JEATENbHOCTH B cdepe 1eI0Boro oOIeHns, Tak W i Lenel
caMmoo00pa3oBaHMsI.

2. B pesyabTrare wu3y4YeHMs IMCHMILUIMHBI O00ydamouuiics 1o mporpamme
MarucTpaTypsbl J10JKeH:

Obnadoams CIEeAYIOIUMU KOMIIETEHIIUSAMU:

OO011eKyIbTYpPHBIMU:

- TOTOBHOCTBIO K CAMOPA3BUTHUIO, CAMOpEaIN3alliH, UCIIOIb30BaHUIO TBOPYECKOTO OTEHIIHATIA
(OK-3);

- COCOOHOCTBIO K MPO(ECCHOHANTBHOMY POCTY, K CAMOCTOATEIbHOMY O0YUYEHHIO HOBBIM
METO/IaM UCCIIEIOBaHMS, K U3MEHEHNIO HAYYHOTO M HAYYHO-TIPOU3BOJICTBEHHOTO MPOGUIIS
cBoeii mpodeccuonanbHoil nesrensHocTH (OK-5);

- CIOCOOHOCTHIO B YCTHOHM M MMUCHMEHHOW PEYH CBOOOJIHO MOJIb30BATHCS PYCCKUM U
WHOCTPaHHBIM S3bIKAMHU KaK CpeJCTBOM JienioBoro odmienus (OK-6);
O6menpodeccnoHaIbHBIMU:

- TOTOBHOCTBIO K KOMMYHUKAIIMH B YCTHOW U MMCbMEHHON (JOpMax Ha pyCCKOM M HHOCTPAHHOM
SI3bIKaxX JUTS PelIeHus 3a/1a4 mpodeccruonanbHoil nesrensHocTr (OIMK-1);

- TOTOBHOCTBIO PYKOBOJUTH KOJUJIEKTUBOM B c(epe cBoell mpodeccHoHalIbHON
NeSITeTbHOCTH, TOJICPAHTHO BOCTIPUHUMASI COLMATbHBIC, STHUYECKHE, KOH()ECCHOHATbHBIE 1
KyabTypHBIe pasnununs (OI1K-2).



3uams:
- OCHOBHBIE CMOCOOBI COYETAEMOCTH  JIEKCMYECKHUX €AMHHULl U  OCHOBHBIE
CJIOBOOOPA30BATEIBHBIC MOJICTIN;
- pYyCCKHE SKBUBAJICHTHI OCHOBHBIX CJIOB U BBIPAXKEHUH MPOoeCCHOHANBHON pey;
OCHOBHBIE IIPHEMbI U METO/BI peeprupoBaHUs U AaHHOTHPOBAHUS JINTEPATYPHI 10
CIIELUATIBHOCTH;
- TIACCHBHYIO U aKTUBHYIO JICKCHUKY, B TOM YHCJIe OOLICHAYYHYIO U CIIEHUAIbHYIO
TEPMHHOJIOTHIO, HEOOXOIUMYIO JJisi paOOTHl Ha/l TUIIOBBIMU TEKCTaMU;
- TpueMbl pabOThI C OPUTHHATIBLHON JINTEPATYPOil 1O CIIEHATBHOCTH.
Ymemy:
- paboTaTh C OPUTrMHAIBHOM JIMTEPATYPO 110 CHELMATILHOCTU
- paboTaTh cO CIIOBapeM;
- BECTH JCJIOBYIO IIEPENUCKY HAa U3YYAEMOM SI3bIKE;
- BECTH pEUYEBYIO0 JEATENbHOCTh MPUMEHUTENbHO K cdepe OBITOBOM U
pohecCHOHATLHOW KOMMYHHUKAIUH.
Braoemy:
- MHOCTPaHHBIM S3BIKOM Ha YPOBHE MPOPECCHOHATHHOTO OOIIEHHSI, HABBIKAMU H YMEHUSMHU
peueBO 1eATeNbHOCTH IPUMEHUTENBHO K chepe ObITOBOI U npodeccnoHanbHOM
KOMMYHHMKAIMH, OCHOBaMHU ITyOIMYHOM peun;
- (opmamu nenoBoOi MepenucKy, HaBbIKAMH IMOATOTOBKH TEKCTOBBIX JOKYMEHTOB B
yIPaBJIECHUYECKON JESITENbHOCTH;
- OCHOBHOU MHOS3bIYHOM TEPMUHOJIOTUEN CHIEHUATBbHOCTH;
- OCHOBaMH pe()epUpOBaHMS U AaHHOTHPOBAHUS JINTEPATYPHI 110 CIICUAIEHOCTH.
3. Kpartkoe coaep:xanue JUCUMIIMHBI
Mooy 1. Obwenrunesucmuyeckue acnekmsl 0e108020 00UeHUs. HA UHOCMPAHHOM A3bIKe.
Beenenue. [Ipeamer u poib HHOCTPAHHOTO SI3bIKa B AETOBOM OOIIEHUH. 3a/1a4u U MECTO Kypca B
MOJIFOTOBKE MarucTpa TEXHUKU U TEXHOJIOTUH.
l. I'pammaTnyeckue TPYOHOCTH HU3y4aeMoOro s3blka: JIMuHble, TpUTSHKATENbHBIE W IPOYHE
MECTOUMEHUS.

Cropsixenue riarona-cBs3ku. O6pa3oBanue u ynorpebdienue ¢opM NacCUBHOIO 3aJora.
ITopsinoK CII0B B IPEIOKEHUU.
2. UreHne TemMaTUUECKUX TEKCTOB: «BBeaenue B xumuwo», «J1.1. Menneneeny, «PXTY
uM. J[.U. MenneneeBa». [lonarue o Buaax uTeHUs. AKTUBH3ALUS JIEKCUKH TPOYUTAHHBIX
TEKCTOB.
3. IIpakTuka ycTHOM peun o TeMaM: «I'oBopum o cede», «B ropone», «PalioH, rie s KUBY».
Jlekcuueckne OCOOEHHOCTH MOHOJIOTHYECKOH peun. PedeBoil 3TukeT ne10BOro oOLIECHHS
(3HAKOMCTBO, IMpEACTaBICHUE, YCTAHOBJIEHUE U TMOJJIEP)KaHUE KOHTAKTa, 3alpoc U COOOIIEHNE
uHpopManuu, nodyxaeHne K AeHCTBHUIO, BEIpaXKEHUE MPOChObI, COTIacus).
DoHETUYECKHE XAPAKTEPUCTUKU H3ydaeMoro si3bika. OCOOEHHOCTH JMAIOTMYECKOM pedyH To
IIPONJICHHBIM TEMAM.
4. I'paMMaTH4ecKe TPYIHOCTH N3Y4aeMOT0 SI3bIKa:
Nupuuutus. OOpa3oBaHue M ynoTpedieHHe WHOUHUTUBHBIX 000pOTOB. BuaoBpemeHHbIe
(G OpMBI TJIaroJioB.
Mooyne 2. Umenue, nepeoo u ocobennocmu cneyuaibHou OUusHec Jumepamypbi.
5. H3yuaromee ureHne TeKcToB Mo TeMmaMm: «CTpykTypa BemectBay, «Heopranwnueckas u
OpraHMuecKas XMMHUs, COEIMHEHUS YIIIEpOoIay.
Jlexcuueckre OCOOEHHOCTH JEJIOBOM JOKyMeHTaluu. TepMuHoiorus Ou3HEC JUTEepaTypbl Ha
M3Y4aeMOM SI3bIKE.
6. [IpakTrka ycTHOU peun 1o teme «CTyneHdecKas )KU3HbY.
CTUIMCTHYECKHE M JIEKCHUYECKHE OCOOEHHOCTH SI3bIKa JEJOBOTO OOLIeHHA. AKTHBHBIH U
MaCCUBHBI TEMaTUYECKUI CIOBAapHBIN 3amac.
7. I'pamMmmaTHuUECKHE TPYAHOCTH U3y4aeMOro A3bIKa:



IIpuyactus. Paznuynble BapuaHThI IEpEeBOIa IPUYACTUN HAa pyCcCKUl sA3bIK. [IpruacTHbIe
000pOTHI U IPUEMBI UX TIEPEBO/Ia HA PYCCKUMN S3BIK.
CocnararenbHoe HaKJIOHEHHE. THUIIBI YCIOBHBIX NPEASIOKEHNN. BapuaHThl nepeBoia
MIPEAJIOKEHUH B COCJIaraTeIbHOM HAKJIOHEHHUH U YCIIOBHBIX MPEIJIOKEHUM.
8. M3yuaromiee YTeHHE TEKCTOB IO TeMaTHKe: «XHUMHUYecKas Jaboparopusy; «/3mepeHus B
XUMUW.
Opranuzanus padoOThl CO CIENHUATBHBIMU clloBapsiMu. [loHATHE O pedepupOBaHUU TEKCTOB IO
CIIEUAJIbHOCTH.
Mooyns 3. I[Ipogpeccuonanvras kommyHukayus 6 cgepe 0e106020 00WeHUs.
9. IlpakTuka ycTHOM peun mo Temam: «CTpaHa u3y4daeMoro si3bika», «lIpoBeneHue nenoBoi
BCTpPEUMN», «3aKIIOYCHUE KOHTPAKTAY.
YcTHbI 00MeH nH(popMalyei: Y cTHble KOHTAKThl B CUTYalUsIX J€JIOBOTO OOIIEHUS.
10. Uzyuyaroniee ureHue cnenuaibHbIX TeKCTOB. [Ipuembl pabothl co cioBapeM. CocTraBiieHue
pedepaToB U aHHOTAIIHIH.
11. O3HakoMuTeNnbHOE UYTeHHE IO TeMatwke: «B Oanke. ®uHaHCH», «/lemoBBIE MHCHMaY;
«Y CTpONCTBO Ha paboTy».
®opmbl  genoBoro nuckMa. I[loHstue penoBoit koppecnonaeHuu. I[lpuemsl paboTel ¢
NHTEpHETOM U DJIEKTPOHHOM MTOYTOM.
12. PazroBopHasi mpakTWKa [EJIOBOrO OOIICHUS IO TeMaM: «XHUMHYECKHUE TEXHOJIOTUM,
«I[IpoOnemMbl FSKOIOTHI.

Coobmenne wHpoOpManuu TO TeMe (MOHOJOTHYECKOE BBICKa3bIBaHUE) B pPaMKax
o0lIeHayYHO! U O0IIETeXHHUYECKON TeMAaTHUKH.
Oom1ee KonM4yecTBO MOTyJIeH - 3.

4 O0beM yueOHOH THCHHMIIINHBI

N B B akanem. B actponom.
Bunasr yue6HOM paboThI 3a4ETHBIX
Jacax gacax
CAMHUIIAX
O01as TPyA10eMKOCTh JUCHUIIMHBI 110 Y4eO0HOMY 2 12 54
TIAHY
Konrakthas pa6ora (KP): 0,75 27 20.25
[Tpaktnueckue 3anstus (I13) 27 20.25
CamocrositeabHas padora (CP): 1,25 45 33.75
YiopaxkHeHussT 10 COOTBETCTBYIOIIUM  pasleiam 45 33.75
JUCIUATLIAHBI
Bua koHTpOJIs 3a4yeT

AHHOTAUUA K padoyeil nporpaMMe TUCHMILIMHbBI

b1.5.04 «M30paHHbIe I1aBbI POLECCOB U ANNAPATOB XUMHUYECKUX TEXHOJIOTHII»

HanpasiyieHue 18.04.01 «Xumudeckast TEXHOJIOTUSA» MaruCTEPCKOM MpOrpaMmbl
«XUMHUYECcKask TEXHOJOTHS MepepadOTKU IUIACTHUECKUX MAcC U KOMITO3UIIMOHHBIX MaTepHaIOB)

1. Heabwo u3yyeHUss JAUCUMIUIMHBI  sIBiIsieTcs  (QOpMHUpOBaHHME Yy  OOy4arouuxcs
oOuienpodeccHoHaNbHBIX KOMIETEHIMM, YIiyOJlieHue W pacHIMpeHue 3HaHui B 00JacTH
MacCOOMEHHBIX IPOIECCOB XUMUUECKON TEXHOJIOTUH, B TOM YHUCIIE C y4acTHeM TBepAon (a3bl, U
psAla TEIUIOBBIX  IPOLIECCOB, IO3BOJISIFOUIMX  BBIIYCKHUKAM  OCYHIECTBJIATH  HAy4YHO-
UCCIIEN0BATENBCKYIO U IIPOU3BOACTBEHHYIO NEATEIBHOCTD.




2. B pe3yiabTaTe u3y4YyeHHsl IUCHUIUTMHBI «V30paHHBIC TJIaBBI TPOLECCOB XHUMHYECKHX
TEXHOJIOTUI» TIPU TOJArOTOBKE MArMCTPOB IO HAMPABJICHUIO «XHUMHUYECKAs TEXHOJOTHS
BBIITYCKHUK JIOJDKEH 00J1a1aTh CICTYIOIIUMI KOMITIETCHIIUSIMH:

OOIeKyIbTYPHBIMU:
OK-1: ctocoOHOCTBIO K a0CTPaKTHOMY MBITIIICHUIO, aHAJIU3Y, CHHTE3Y;
OK-4: crnocoOHOCTBIO COBEpIICHCTBOBATH M  Pa3BUBATh CBOW HMHTEIUICKTYaIbHBIA ¥
OONICKYJIbTYpHBIH YPOBEHb, IOJIy4aTh 3HAHHMS B OOJIACTH COBPEMEHHBIX MPOOJIEM HAyKH,
TEXHUKU U TEXHOJIOTUH, TYMAaHUTAPHBIX, COIUATLHBIX U YKOHOMHUYECKUX HAYK;
OK-5: crocoOGHOCTBIO K MPO(HECCHOHATLHOMY POCTY, K CAMOCTOSTEIBHOMY OOYYEHUIO HOBBIM
METOJlaM WCCJICOBaHMs, K HM3MCHCHUIO HAayYHOTO W HAYYHO-TIPOU3BOJCTBEHHOTO MPOQHIIS
CBOCH MpodecCuOHANTBHON IeATETHbHOCTH.

Oo6menpodeccnoHaTbHBIMHI:
OIIK-3: cnocoOHOCTRIO K POECCHOHATBHON AKCILUTyaTallil COBPEMEHHOTO 00OPYAOBAaHUS U
npuOOPOB B COOTBETCTBHUH C HAINPABICHUEM U TIPO(UIEM MO OTOBKH;
OIIK-4: TOTOBHOCTBIO K WCIIOJIb30BAHUIO METOJOB MAaTEMAaTUYECKOIO MOJICIUPOBAHUS
MaTEepPHAaJIOB U TEXHOJOTHUECKUX MPOIECCOB, K TEOPETHUSCKOMY aHAIU3Y M IKCIIEPUMEHTAIILHON
MPOBEPKE TEOPETUUECCKUX TUTIOTES.
3. Mocne u3yyeHust AUCHUILTUHBI «/130paHHBIC TJIaBbI MPOIECCOB XMMUYECKUX TEXHOJIOTHIN
00yJarouuncs JOJKEH:
3HaAmMb:
- TEOPETUYECKUE OCHOBBI IPOIECCOB MACCONEPEHOCa B CUCTEMAaX C y4acTHEM TBEpAOil (a3sbl;
METO/IbI pacueTa MacCOOOMEHHBIX alapaTos;
- OCHOBHBIC 3aKOHOMEPHOCTH PAaBHOBECHS U KMHETHKU MAaCCOOOMEHHBIX MPOIIECCOB C y4acTUEM
TBEPOH (asbl;
- METOIbl HHTEHCU(HKAIUU paOOThI MAaCCOOMEHHBIX aNmnapaTos;
- 3aKOHOMEPHOCTH TpOLIeCCca BbIIAPUBAHHS PACTBOPOB, TEIUIOBBIC W MaTepUalIbHbIC OaJIaHCHI
IpoIiecca, METOJIbI PacieTa 0JTHO M MHOTOKOPITYCHBIX BBITIAPHBIX YCTAHOBOK;
- 3aKOHOMEPHOCTH BITUSIHUS CTPYKTYPhI IOTOKOB B amiaparax Ha TeXHOJIOTHYECKHE TPOLIECCHI;
- OCHOBHBIC ypaBHEHHs PaBHOBECHS MPH aJCOPOIMH ¥ MOHHOM OOMEHE, JMHAMHKY COPOIUH;
METOJIbI pacueTa afcopOIMOHHBIX aIapaToB;
ymembp:
- OIIPEIETISATh OCHOBHBIE XapaKTEPUCTUKH MTPOIIECCOB C y4acTHEM TBEPAOH (a3bl;
- OTIPENIENSITh ApaMETPhI MPOIIECCOB B MPOMBIIUICHHBIX allllapaTax ¢ y4acTHEeM TBepAOH (a3bl;
- periaTh KOHKPETHBIC 33/1a4M pacuyeTa U MHTCHCU(PHUKAIUK MAaCCOOOMEHHBIX MPOIECCOB;
- OIIPEICTISTh TApaMeTPhI POIIECCa BhITAPUBAHUS;
- UCIIOJIb30BATh 3HAHUS CTPYKTYPHI TIOTOKOB ISl pacyeTa anmnapaTos;
enademp:
- METOoAaMU ONpCACJICHHUA OCHOBHBIX IIapaMETPOB O60pyI[OBaHI/I$I, HCIIOJIB3YEMOI'0 IJId NPOBEACHUA
TEXHOJIOTHYECKUX MTPOIECCOB C YIACTUEM TBEPAOH (a3sbl;
- MCTOAaMH OIPCACICHUA OCHOBHBIX IapaMCTpPOB O60py,Z[OBaHI/I$I, HCIIOJIB3YEMOI'0 JIs1 MPOBCACHUA
IIPOUCCCOB BhIIIAPUBAHUS,
- MCTOAaMHU OIIPCACICHUA peaJ’IBHOﬁ CTPYKTYpPBI IMOTOKOB B amIaparax Ajid ONPCACIICHUA MapaMCTpOB
TCXHOJIOTMYCCKUX MPOIECCOB.

4. KpaTkoe coaep:kaHue pa3iejoB JUCHHILIHHbBI



Mopnyas 1. IIponeccsl 1 annaparsl BBINAPUBAHUA PACTBOPOB.

IIponiecc BeIMapuBaHus pacTBOPOB M 00jacTu ero npuMmeHeHus. Ilponecc BeimapuBaHus
pacTBOpPOB B OJHOCTYNEHYATHIX  BBINAPHBIX  ammaparax. MarepuanbHblii  OanaHc
OJIHOKOPITYCHOTO BbIIApHOro ammapara. OIpeneineHue pacxola SHEPruu Ha IPOBEIEHUE
mpouecca B OJHOKOPIYCHOM BblTapHOM amnmnapare. OnpenerneHue TeMmMIepaTypbl KUIEHUS
pacTtBopa. Buzbl TemnepaTypHbIX NOTepb (Iemnpeccuil) U UX omnpezeiaceHue. MHOIOKOpIycHOe
BBIITAPUBAHUC, CXCMBI MIPSIMOTOYHLIX U ITPOTHUBOTOYHLIX YCTAaHOBOK. MaTepHaHBHLIfI M TETIOBOM
0amaHc MHOTOKOPIIYCHBIX BBINApHBIX YCTaHOBOK. OlpenesieHue IOJIE3HOM  pa3HOCTH
TEMIIEpaTyp B MHOTOKOPITYCHOH BBIIAPHOW YCTaHOBKE M CIIOCOOBI €€ pacIpelesieHus I0
KopiycaM. KOHCTpyKIIMM BBIIApHBIX alaparos.

Moayasb 2. CTpyKTypa NOTOKOB B TeIJI0 U MaCCOOOMEHHBIX ANNapaTax u peakTropax.

Bnusiaue mupoponpHOro mepememuBaHus Ha A((EKTHBHOCTL pPabOTHl  KOJOHHBIX
MacCOOOMEHHBIX alllapaToB W TEIIOOOMEeHHOM ammaparypbl. CTpyKTypa HMOTOKOB B Cilydae
MPOCTEUIIUX HJICATBbHBIX MoOJelNel: uaeanbHoe BbiTecHeHHe (MMB) u upeanbHoe cMmeleHue
(MUC). Metonpl HCCIENOBaHUS CTPYKTYPbl TMOTOKOB. MIMIyJIbCHBIH W CTYIEHUYATHI BBOJ
Tpaccepa. Bpems npeObiBanus. J(uddepennumansras u nHTErpaabHas GyHKIMH pacTpeeiIeHuUs
BpEMEHH MpeObIBaHUs, UX B3aUMOCBsI3b. MareMaTHdyeckhue MOJENNd CTPYKTYpbl MOTOKOB B
MPUOJIMKEHUN K peaibHBIM cUcTeMaM. SlueeuHas MOJENb: YUCIIO SIU€EeK MICaTbHOTO CMEIICHUS
Kak mapamerp wmozenu. JuddysuonHas opHomapaMeTrpuueckas MOJENb: CpEeIHEe BpeMs
npeObBaHus, aucnepceusi. Jucnepcnonnoe uncio (oOpatHeiid kputepuit [lexne, kosdunuent
MPOJIOTIBHOTO MEePEMEIINBAHNSA).

Mopnyas 3. U3yyenne npouecca Cylmiku B XUMHUYECKOH IPOMBIIIJICHHOCTH

KonTakTHas U xkoHBeKTUBHas cylIkH. CylInMiIbHBIE are€HThl, UCHOJb3YEMBIE B IIPOLIECCE
cymiky. CBoiicTBa BIa)KHOIO BO3/yXa Kak CYIIMJIBHOIrO areHta. «H-X» nuarpamMma cocTosiHUSA
BJIQXKHOTO BO3ayXxa (nuarpamma Pamsuua). MarepuanbHblil M TEIJIOBOM OajaHC KOHBEKTUBHOM
CYUIMJIbHOM YCTaHOBKM. Teoperudeckas (uieanpHas) cCymuiaka. BHyrpeHHuit Oananc
CYIIMJILHOW KaMepbl. YpaBHEeHHE pabodell JHMHHUU Ipolecca Cymku. M3o0paxeHue mporecca
cymku Ha «H-X» nuarpamMe. CMmelleHMe Ta30B pa3iMyHbBIX [apamMeTpoB. BapuaHThl
IPOBEJEHUS Tpolecca KOHBEKTUBHOM CYIIKH: OCHOBHOM; C JIOMOJHHUTEIBHBIM IOBOJIOM
TEIUIOTHI B CYIIMJIBHOM KaMepe; ¢ IPOMEKYTOUHBIM MOJOTPEBOM BO3/1yXa 110 30HaM CYIIWJIbHON
KaMephbl; C peLUPKYIIALKeN yacTH oTpaboTaHHOro Bo3ayxa. KoHTakTHa cymka. PaBHoBecue da3
npu cymke. GopMbl CBS3M Biaru ¢ MarepuanoM. M3orepmsl cymku. I'urpockonuyeckasl Touka
Marepuana. Kunernka cymku. KpuBas Cymikum M KpuBasg CKOpoCTH cymiku. KoHcTpykuun
KOHBEKTHBHBIX CYIIMJIOK: KaMepHasi; MHOTOsIpyCHas JIEHTO4Hasi; OapabaHHast; MHEBMAaTHYECKas;
netieBas; pacnbuinTenpHas. Cyllika B KUIISIIEM CIIO€.

Mopnyasb 4. AncopOumsi B cucTeMe «KUAKOCTh — TBEP/A0e» M «ra3 - TBepaoe». JKCTPAKIHUSA
B CHCTeMe «GKHIKOCTD - AKHIKOCTbY.

Ancopbumst B CHCTEMe, «ra3 — TBEPAOE» M « KHUAKOCTh TBepaoe». Kuneruka
MaccornepeHoca B MOPHUCTHIX Telax: MUKPO-, Me€30- U Makpomopsl. PaBHoBecue npu aacopOIu.
N3otepmbl ancopOuuu. CraTudeckass M JWHAMUYecKass aKTUBHOCTb aJicOpOEHTOB. DpPOHT
ajcopOouMu. YCTpOWCTBO M NPUHIUN JACUCTBUS aacopbepoB. TeopeTuueckue OCHOBBI
HKCTPAKLUU B CUCTEME (KHUIKOCTb-KUIKOCTb». M300paxkeHue cocraBa (a3 U NPOLECCOB Ha
TpoliHOM auarpamme. IIpenenbHble pacxolpl 3KCTpareHTa. MHOrocTyneH4yaTas JKCTPAKLUs C
MEPEeKPECTHBIM M TMPOTHBOTOYHBIM JBIKeHHEM (a3. Meroabl pacueTra OCHOBHBIX THUIIOB
AKCTPAKIMOHHBIX annaparoB. [IpoMbllIeHHas SKCTPAKIMOHHAS anmnaparypa.

OBbEM YUYEBHOM JUCIATIIVMHBI



KonnuectBo Bcero akanewm. Bcero
3a4ETHBIX 9acoB B aCTPOHOM.
€/IMH. cemecTpe 4acoB B
cemecTpe
OO0urast TPy10€eMKOCTb TMCIUILIAHBI 3 108 81
AyAUTOpPHBbIE 3aHATHS: 15 54 40,5
Jlexknun 12 9
[TpakTHdeckue 3aHITHS 26 19,5
JlaGopaTopHbie pabOThI 16 12
1 36 27
CamocrosiTesibHasi padora:
Pacuetno-rpaduueckne paboTsl 18 13,5
Jlpyrue BUABI CaMOCTOSATEIBHOM 18 13,5
paboThI
KonTpoJasn 0,5 18 13,5
Bua uToroBoro KOHTpoJIs (3K3amMeH) 3K3aMeH

AHHOTaNUs Y4eOHOI MporpaMMbl TUCHHUILINHBI

b1.b.05 «OnTuMu3anus XMMHUKO-TEXHOJIOTHYECKHUX MPOIECCOB)

HanpasieHue 18.04.01 «Xumuyeckas TEXHOJIOTHS» MAaruCTEPCKON MPOTPaMMBbI
«XUMHYECKask TEXHOJIOTHs MepepadOTKH MIACTHUECKUX MAcC U KOMIO3UIIMOHHBIX MaTEpUaIoB)

HEJIN U 3AJAYU JUCHUTIIJINHBI

Heap AMCHMIIMHBI — TIOJTyYeHUEe 0Aa30BBIX 3HAHUH O METOJaX ONTHMH3AIUU XHMHKO-
TEXHOJIOTHYECKHX TPOIECCOB M MPUOOPETEHHE OMNbITa WX MNPUMEHEHHs] [UIsl pelleHus
ONTHMM3ALMOHHBIX 3a/1a4, B YAaCTHOCTU C HCIOJIb30BAHUEM aBTOMATHU3UPOBAHHOM CHUCTEMBI
komnbrorepHoit MmaTematuku (CKM) MATLAB, a Takxke oBlaieHHe ¢ €ro IOMOIIbIO MPAKTUKON
KOMITBIOTEPHOTO MOJIEIMPOBAHUS CUCTEM XMMHUUYECKOW TEXHOJIOTMH C PEIICHUEM 3a]a4 aHaJIN3a,
ONTUMM3AINH U CUHTE3a XUMUKO-TexHonornueckux mnpoueccoB (XTII) u cucrem (XTC).

3agaum u3ydeHus AUCHUNIHHBI:
npHOOpeTEeHNE CTYICHTaMU 3HaHUH TI0 TPUMEHEHHUIO aHATUTUYECKUX U YUCIEHHBIX METOJIOB
ONTHMM3ALMH C UCIIOIb30BAaHUEM AJIEKBATHBIX MOJIENIE XUMHUKO-TEXHOJIOTHYECKUX MTPOIIECCOB;

OBJIAZICHHUE CTyJIEHTaMU IIpUEMaMu U NpakTukoi npuMeHenus naketa MATLAB niis pemenus
ONTHMH3ALMOHHBIX 337a4 XUMUYECKON TEXHOJIOTHH.

TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUSA JUCIHUITIJIMHBI
W3ydyeHne mUCHMIIMHBI MNpU  NOATOTOBKE 1Mo HampasieHntoo 18.04.01 «Xumuueckas
TEXHOJIOTHS» MO0 MAarucTepcKkod mporpamme «XHUMHS U TE€XHOJIOTHsSI OMOJIOTMYECKH aKTHUBHBIX
BEIIECTBY», «XHWMHUYECKas TEXHOJIOTUS MepepabOTKU IUIACTUYECKUX MAcC M KOMIO3UIIMOHHBIX
MaTepuaioBy cocoOCTBYET (POPMHUPOBAHUIO CIETYIOMINX KOMIETEHIIUN]:

Oowekynomypnuix:
TOTOBHOCTHIO JIEHCTBOBaTh B HECTAHAAPTHBIX CHUTYAIUSX, HECTH COLHUAIBHYI0 U 3TUYECKYIO
OTBETCTBEHHOCTH 3a npuHsThie perienus (OK-2);
TOTOBHOCTBIO K CaMOPa3BUTHIO, CAMOpPEaIN3alliy, MCIOJIb30BaHUIO TBOPYECKOIO IMOTEHIMAIA
(OK-3);
CIIOCOOHOCTBIO K MPOPECCHOHANBHOMY POCTY, K CAMOCTOSITEIbHOMY 00YYEHHIO HOBBIM METOJ1aM
UCCIIEIOBaHMS, K M3MEHEHHMIO HAy4YHOTO M Hay4HO-TIPOM3BOJCTBEHHOTO Npoduis cBoei
npodeccuonanbHoi nestenbHocTH (OK-5);
CIIOCOOHOCTBIO HA MpaKTUKE MCMHOJb30BaTh YMEHHSl W HaBbIKM B  OpraHU3alUud



UCCIIEI0BATEIbCKUX U MPOSKTHBIX padoT, B yrpaBieHuu KosuiekTuBoM (OK-7);
CIIOCOOHOCTBIO HAXOAWTh TBOPYECKUE PEIICHHS COLMAIbHBIX M MPOo(ecCHOHATBHBIX 3a/ad,
TOTOBHOCTBIO K IPUHSTUIO HecTaHAapTHBIX peuienuit (OK-8);
CIOCOOHOCTBIO € MOMOIIbI0  MH(GOPMAIMOHHBIX  TEXHOJOTHMH K  CaMOCTOATEIbHOMY
MPUOOPETEHUIO U UCIOJIb30BAHUIO B MPAKTHUECKOHN JEATeIbHOCTH HOBBIX 3HAHUI M YMEHHl, B
TOM YHCJIe B 00J1aCTAX 3HAHUH, HEMOCPEICTBEHHO CBA3aHHBIX cO cepoii aesrenbroctu (OK-9);
Oowenpogeccuonanvnuix:
TOTOBHOCTBIO K KOMMYHHUKAIIMH B YCTHOW M MUCBMEHHOH (hopMax Ha PyCCKOM U MHOCTPAHHOM
sSI3BIKAX YIS pelieHus 3a1a4 npodeccruonanbhoi aesrenpuoctu (OI1K-1);
TOTOBHOCTBIO PYKOBOJUTH KOJUIEKTUBOM B cdepe cBoel MpodeccruoHalbHON AeSITeIbHOCTH,
TOJICPAHTHO BOCHPHHHMMAs COLUANbHbIE, ATHHUYECKHE, KOH(ECCHOHAIbHbIE U KYJIbTYPHbIE
pazimuus (OI1K-2);
CIOCOOHOCTBIO K MPOo(eccHOHANBbHOM AKCILTyaTallii COBPEMEHHOT0 000pyA0BaHus U IPUOOPOB
B COOTBETCTBHH C HampasiieHreM u npodusem nmoarotosku (OITK-3);
TFOTOBHOCTBIO K MCIIOJIb30BAaHUIO METOJOB MAaTEMaTHYECKOIO0 MOJAEIMPOBAHUS MaTEpUajoB U
TEXHOJIOTMYECKHUX IIPOLECCOB, K TEOPETHUUECKOMY aHaJIM3y U IKCIEPUMEHTAIbHOW IPOBEPKE
teopetrueckux runore3 (OITK-4);
Ilpogheccuonanvuuix:
CIIOCOOHOCTBIO M TOTOBHOCTBHIO OPTraHU30BBIBATH CAMOCTOATEIbHYIO U KOJUIEKTMBHYIO HAy4YHO-
HCCIIEIOBATEIbCKYI0 paboTy, pa3padarbiBaTh IUIAHBI W TMPOTPAMMBl MPOBEICHHUS HAYYHBIX
UCCIIeIOBAaHUN M TEXHHUYECKHUX pa3paboToK, pa3pabaTeiBaTh 3aaanust 1 ucnoinautenei (TTK-1);
TOTOBHOCTBIO K TIOMCKY, 00pa®oTKe, aHanmu3y W CHCTEMAaTH3allMd HAyYHO-TEXHUYECKOM
UH(OpMAIIMH 110 TEME MCCIICI0BaHUs, BHIOOPY METOIUK M Cpe/icTB pemenus 3anaun ([1K-2);
CIIOCOOHOCTBIO  UCMOJB30BaTh COBPEMEHHBIE MPUOOPHI M METOJIUKH, OPTraHHW30BHIBATH
MPOBEJCHNE SKCIIEPUMEHTOB U HCIBITAHUM, MPOBOAUTH MX 00pabOTKYy M aHAIM3HPOBATh UX
pesynbrarsl (ITK-3);

B pe3ynbTare u3ydeHus: JUCHMUIUIMHBI CTYICHT JIOJKEH:

3namep:

- UEPAPXHUUECKYIO CTPYKTYPY XUMHUKO-TEXHOJIOTHYECKUX MTPOILIECCOB U METOJIUKY
CHCTEMHOTI'O aHaJIM3a XUMUYECKUX IPOU3BOLICTB;

- METOIbI KOMITBFOTEPHOTO MOJIEITTUPOBAHUS XUMUKO-TEXHOIOTHYECKUX MPOIIECCOB;

- YUCIICHHBIE METObI BBIYMCIUTEIBHON MaTEMaTUKH ISl peaJIn3allii Ha KOMIIBIOTEPAX
MOJIETEN XUMHKO-TEXHOJIOTUYECKUX MPOLIECCOB;

- CIIOCOOBI MPUMEHEHHSI KOMITBIOTEPHBIX MOJIENIeN XMMHUKO-TEXHOJIOTHYECKHUX TPOIIECCOB
JUISL pEIEHUs 3a/1a4 HayYHBIX HUCCIIEIOBAHUM, a TAKXKE 3a/1a4 aHAJIN3a U ONTUMHU3AIMU XUMUKO-
TE€XHOJOTMYECKUX CHCTEM;

- IPUHIUIIBI MIPUMEHEHHS] METOIOJIOTUH KOMIIBIOTEPHOTO MOIEIIMPOBAHUS TIPHU
aBTOMAaTU3UPOBAHHOM MIPOEKTUPOBAHUU U KOMIIBIOTEPHOM YIIPaBICHUN XUMUYECKUMU
MPOU3BOACTBAMHU.

Ymemo:

- TPUMEHSTh TOJYyYEHHbIE 3HAHUS TPU PEHICHUH MNPOPECCHOHAIBHBIX 3aj]ad
KOMIBIOTEPHOT'O MOJICTTUPOBAHUS MPOIIECCOB B TETUIOOOMEHHUKAX U XHUMHUYECKUX PEaKTOpax:

- pemaTh oOpaTHBIC 3a1a91 CTPYKTYPHOH U TapaMeTpUUIECKON UASHTU(OUKAITUN
MaTEeMaTUYeCKOro OMUCAHUS MPOIIECCOB XUMHUECKUX MPEBPALIEHUN B PEAKTOPaX ¢ MEIIAIKON U
TpyOUaTBIX PEAKTOPAX, a TAKKE MATEMATUUECKOTO OMMCAHUS MPOIIECCOB TEIUIONIEPEIauu B
TEIIOOOMEHHMKAX

- peuaTh NpsIMbIE 3a/1a4l KOMITBIOTEPHOTO MOJICIIMPOBAHUS MPOLECCOB B PEAKTOPaX C
MEIIAJIKOM;

- pemaTh IpsIMbIE 3a/1a491 KOMITBIOTEPHOTO MOJICTTUPOBAHUS IIPOILIECCOB B TPYOUATHIX
peakropax;



- pemaTh 3aa4i ONITUMHU3ALHHU [IPOLIECCOB XUMHUUECKUX IIPEBPALLICHUI B PEAKTOPAX U
IPOILIECCOB TEIUIONEPEIayt B TEIIIO0OMEHHHUKAX.

Bnaoembu:

- METOJaMHU IPUMEHEHMsS CTAaHAAPTHBIX IIAKETOB INPUKIAIHBIX IIPOrpaMM, B YaCTHOCTH
naketa MATLAB, ans MonmenupoBaHust U ONTHMHU3ALUHU MPOIECCOB B TEIIIOOOMEHHHMKAX, a
TaK)K€ B XMMHUYECKUX PEaKTOpax UCaJbHOIO IEPEMELINBAHNS U HICAIIBHOTO BBITECHEHUS.

KPATKOE COAEPKAHUE JUCIIUIIJIMHbI

Moayasb 1. XapakTepucTHKA 32124 ONTHMHUA3ANNH MPOIECCOB XUMUYECKON TEXHOJIOTHH.
Tema 1. Hepapxuueckasi cmpykmypa _ NpOYecco8  XUMUYECKUX _ NPOU360OCMS,  UX
MaAmemMamu4ecKoe Mo0eIuposanue U onmumuzayus. XUMHAKO-TEXHOJIOTHYECKHE CUCTEMBI U HUX
uepapxuyeckasi cTpykrypa. KomnpioTepHoe MOJIETUPOBAaHIE XUMUYECKUX TTPOU3BOICTB. DTallbl
MaTEeMaTH4YeCKOr0 MOJICTUPOBAHUS W ONTUMHU3AIMU. Pa3paboTka MaTeMaTH4eCKOro OIMHCaHUs
MpOLIECCOB U AJITOPUTMOB pacyeTa XHMHUKO-TEXHOJOTHYECKHX TpoleccoB. Ilpumenenue
METOJ0JI0TUH cucTeMHoro aHanu3a ¥ CALS-TexHOJIOruil 11 peiieHus 3a1ad MOJACITUPOBAHUS
U onTUMHU3AIMU B aBToMaru3upoBaHHbIX cuctremax AWC, CAIIP, ACHU, AJIUC, ACY u
ACOVII. [lpumeHeHne TpUHLHINA «UEPHOrO SIIMUKA» MPU MATEMATUYECKOM MOJICTUPOBAHUH.
Marematuueckoe OINHMCAHHE IMPOLECCOB, MOJETUPYIOMIUM AITOPUTM W PACUYETHBIM MOJEIb
XUMHUKO-TEXHOJOTHYECKOr0 TMpoiiecca. BupryanbHoe NpPOU3BOACTBO. ABTOMATU3UPOBAHHBIC
CUCTEMBI TIPUKIIATHOW HH(POPMATUKH.

Tema 2. OcrosHvie NpuHyunvl _ONMUMUSAUUL CMAYUOHAPHLIX U OUHAMUYECKUX NPOUECCO8
XUMUuyeckou mexnono2uy. 3aiadd ONTUMAJIBHOTO TPOEKTHUPOBAHMS W YIpaBIeHUs. AHau3,
ONTUMU3AIHMIg M CHHTE3 XHUMHUKO-TEXHOJIOTHYECKUX CHCTEM. OKOHOMHYECKHE, TEXHHKO-
SKOHOMHUYECKUE W TEXHOJOTUYECKHE KPUTEPUHM ONTUMAIBHOCTH XMMHYECKUX IPOU3BOJICTB.
Brei6op kputepueB ONTHUMAambHOCTU (LIENEBBIX (YHKIMI) U ONTUMHU3UPYIOIIUX MEPEMEHHBIX
(pecypcoB onTumuzanuu). YucieHHbIE METOABI OJJHOMEPHOW M MHOTOMEPHOM ONTHMU3AIUU C
orpannueHusiMu |-ro u Il — ro pona. CtpykTypa mporpamMm Ajis pelieHHs] ONTHUMH3AIUOHHBIX
3amay ¢ mpuMeHeHuem maketa MATLAB, BBom u BbIBOA uMH(MOpPMAIMH, B TOM YHCIE C
MCIIOJIb30BAaHUEM TEKCTOBBIX (DaiiioB.

MOIly.TIb 2. OnTHMHU3ANUA THIOBBLIX XHMHKO-TEXHOJOTHYECKHX nmpoueccosB.

Tema 3. Ananumuyeckue memoobl onmumuzayuul XumMuKo-mexHo102u4eCKux npoueccos.

HeoOxonuMble M J0CTaTOYHBIE YCIOBUS SKCTPEMYMOB (YHKUMNH MHOTUX HEPEMEHHBIX.
KBagparuunsie dopmbl. ['paduueckoe mpencraBieHue dKCTPEMyMOB (YHKIMA OJHOM M IBYX
nepeMeHHbIX ¢ npumeHeHneMm nakera MATLAB. Omnpenenenne onTuManabHBIX —YCIOBUMN
IPOTEKaHUs OOpPAaTUMOM XMMHUYECKON peakluu. AHajIu3 ONTUMAIbHBIX YCIOBUHM MpPOTEKaHUS

NPOCTHIX PEaKIUil B PEaKTOPax ¢ MEIIAIKON  SKOHOMHUYECKUM KPUTEPUEM ONTHMAIbHOCTH.
Tema 4. Yucnennvie memoovl oO0HoMepHOU onmumuzayuy. MeTolbl CKaHUPOBaHMUS,
JIOKaJIM3alMK TTEPEMEHHON U 30JI0TOTO CEYEHHUs, a TaKkKe C OOpaTHBIM MEPEMEHHBIM LIaroM |
yncen ®ubonayun. CrangaptHas ynkuus MATLAB ans onpenenenus MuHuMyMa (QyHKUINN
onHoi mepemenHoi — fminbnd. Pemenune anreOpanueckux W TPaHCIEHACHTHBIX YpaBHEHUIH C
npuMeHeHneM ctanaapTHbIX QyHkimn MATLAB — roots u fzero cootsecTBeHHO.

Tema 5. YHucnennvie memoobl MHO2OMEPHOU onmumusayuu. MeToIsl HyIeBOro, NEpPBOT0 U
BTOPOTO TOpsAKa. PemreHne 3amad ONTUMH3AIMK TPOILECCOB, PEUICHUS CHUCTEM HEITMHEWHBIX
YpaBHEHHMI M anmpOKCHUMAlMU JAHHBIX C NpUMeHeHueM craHaaptHoil ¢ynkunun MATLAB
fminsearch. Pemenue 3amau annpokcuManuii GyHKIMHA MHOTOYICHAMH MPOU3BOJIBHON CTETCHH
¢ mpuMmeHeHueMm craHgapTHoi ¢ynkumu MATLAB — polyfit, a Taxke pemeHus cucrem
JUHEHHBIX alredpanyecKkux ypaBHEHUH METOAOM OOpaTHON MaTpHIlbl C HCIOJIb30BaHHUEM
cragmaptaod  ¢yukmun  MATLAB - A(-1). Pemenue cucteM  OOBIKHOBEHHBIX




nuddepeHmanbHBIX ypaBHEHUH ¢ MpUMeHeHHeM craHnapTHeX QyHkimid MATLAB — oded5
(45 — HOMEp KOHKPETHOT'O METO/1a) HITH IS )KECTKHUX CHCTEM - TeX K¢ QYHKIUH ¢ 100aBIeHHEM
OJTHOTO M3 CUMBOJIOB t, th MK S(B 3aBHCUMOCTH OT CTEIIEHU KECTKOCTH CUCTEM).

Moayas 3. OnTuMu3anus NpoueccoB B KacKajie Mocjaea0BaTe/IbHbIX U NapajjiebHbIX
annmapaTroB XUMHYeCKHX MPOU3BOICTB.

Tema 6. Onmumusayus nPOYeccos 6 Kackaoe nocie008amelbHblX U NApaiie/ibHblX annapamos _c
O0CPAHUYECHUAMU 8 8UOE DABCHCME _C NpUMeEHeHuem memooa muoxcumeneu Jlazpanowca. IloHaTHS
YCJIOBHOI'O SKCTpPEMYyMa M HEOIPEAEIEHHBIX MHOKHTENEHN Jlarpanxka. BeiBog cOOTHOMIEHUI ISt
ompeneneHus dkcrpemyma (yHknuu Jlarpamka. ONTUMaIbHOE paclpeleieHue MOTOKa ChIPhS
MEXIy TapaulelbHO paboraromuMu  anmaparamu.  OnTUMH3AMUs  [OCIIEIOBATEIbHBIX
MHOTOCTaIUHHBIX MTPOIIECCOB METOIOM HEOTPEIeICHHBIX MHOKHUTENEH Jlarpanika.

Tema 7. Ipunyun OUHAMUYECKO20 NPOSDAMMUPOSAHUS U €20 2paduiecKas UiLiioCmpayus.
[ToctanoBka  3amaun  auHamMuyeckoro  mporpammupoBanus  (JII). Maremarudeckas
dbopMymupoBKa TpPHHIMIA MakcuMyMa bemnmana. PemieHne KoMOWHATOpPHOW 3amadu o
KOMMHMBOSDKEPE METOI0M TMHAMHUYECKOTO MPOTPaMMHUPOBAHUS.

Tema 8. Onmumuzauus npoyeccos 6 KACKAoe NoCie008amelbHblX annapamos _Menmooom
QUHAMUYECKO020 NPOcPAMMUPO8aHUs. BBIBOJI COOTHOIICHUHN VIS PEIICHHS 3a]a4l MUHUMH3AIIUN
CyMMapHOro oOBeMa KacKaga IOCIeA0BATEIbHBIX XHUMHUYECKHX pPEaKTOPOB, B KOTOPBIX
MPOTEKAeT TMPOCTEHIas peakius INepBoro mopsaka. ['paduueckoe pelieHHe 3aaadu
JUHAMHUYECKOTO MPOrPAaMMHUPOBAHMSI JIJIsT KacKala MOCIEA0BATEIbHBIX PEAKTOPOB, B KOTOPBIX
MIPOTEKAET MPOCTEHIIIAs PEaKIsi BTOPOTO MOPSIKA.

Moay.sb 4. TexHosoruueckasi ONTHMH3ALHUS POLECCOB XMMHYECKHX NPOU3BO/ICTB
MeTO0/0M HeJIMHEeITHOr0 NPOrpaMMHUPOBAHHUS.
Tema 9. Onmumuzayus npoyecco8 Xumuieckou MmexHorocuu 0 0eucmeyiouux npou3eoocms
NpU__U36ECMHbLIX __3HAYEHUAX _KOHCMPYKYUOHHbIX _napamempos. DopMyaupoBKa 3a1adu
HenuHelHoro nporpammupoBanus (HJIIT) ¢ orpanmuenusmu | — ro u |l — ro pona. Pemenue
3agaun HJII1 ¢ npumenenuem cranmaptaoit pynkumu MATLAB — fmincon. Omnpenencuue
ONTUMAJILHOTO BPEMEHM NpeObIBaHMS B PEaKTOpe MACAIBHOTO NEepeMEIIUBaHus U
NEPUOANYECKOM PEaKTOpe, B KOTOPHIX MPOTEKaeT MpOCTEHIIas MocieaoBaTeabHas peakius, a
TaK)K€ ONTUMAJIBHON TEMIEPATYphl - B PEAKTOPE HUICAIBHOTO MEPEMEIINBAHUS C MPOCTEHIIEN
o0paTUMOH peakiuen
Tema 10. Onpedenenue OnmuManbHblX 3HAYEHUU KOHCMPYKUUOHHbIX NAPAMEmpos8 Hnpu
NPOEKMUPOBAHUU __ XUMUYECKUX __npouzeodcme.  DOpMyIUpOBKAa  3a7auyd  HEIMHEHHOIo
nporpammupoBanus (HJIIT) ¢ orpanmuenusimu | —ro u Il — ro poxa. Pemenue 3amaun HJIII ¢
npuMeHeHneM ctaniaaptaoi Gynkimu MATLAB — fmincon. Pemenue 3apaun onTUMaibHOTO
NPOEKTHUPOBAHUS TEIUIOOOMEHHUKA THIA «CMEIIEHUEe-CMEIIEHUE» C TEeXHUKO-DPKOHOMHUYECKHM
KPUTEPUEM ONTUMAIbHOCTH.
Mopayas S. JxoHOMHYeCKasi ONTHMM3ALHA INPOHM3BOJACTBEHHBIX IPOLECCOB METOAOM
JIMHEHOr0 NPOrpaMMHPOBAHMUS.
Tema 11. Onmumuzayus npou3eo0cmea u30eiuli npu 02PAHUYEHUAX HA _U320MOGIEHUEe
Komniekmylouux demaneu. @opMyIupoBKa 3aauu JuHeiHoro nporpamMuposanus (JIIT) u ee
reoMeTpuuecKas MHTepIpeTanus. Y ciaoBus coBMecTHOCTH 3a1aun JIII. AHanu3 3-X BO3MOKHBIX
BapHaHTOB pemieHuil. I'papuueckoe pemenue 3agaun JIII. Pemenue xonkperHoit 3amauun JIII c
npuMeHeHneM cranaaptaoit ¢pynkuuu MATLAB — linprog.
Tema 12. Onmumanvhas opeanu3ayus npou3goo0cmea npoovKyuu npu_02PaHU4eHHbIX 3anacax
coipbs. POpMyYNHUPOBKa 3agaun JiMHEeiHHoro nporpammuposanus (JIII) m ee reomerpuueckas
WHTEepOperanys. YciaoBus coBMecTHOCTH 3anaud JIII. Anamm3 3-X BO3MOXHBIX BAapHUAHTOB
pemenuii. ['paduueckoe pemenne 3amaun JII[I. Pemenune konkpernodt 3amaum JIII ¢
npuMeHeHneM crangaptaoit Gpynkiuuun MATLAB — linprog.

4. OFBEM YYEBHOH JJUCHUILJIAHBI




. B 3aueTHEBIX B akamewm. B akanem.
Buabl yueOHo# padoThI

eINHUIIAX qacax yacax
OO01mast TpyA0eMKOCTh M CUHUILIHHBI 110 4 144 108
y4eOHOMY IIaHy
AYAUTOpPHBIE 3aHATHS: 1,5 54 40,5
Jlexuunu (Jlek) 12 8,91
JlabopaTopnsbie 3ansatust (J1ab) 16 11,88
IIpakTuueckue 3ansatus (Ilpaxr) 26 19,71
CamocrositesbHas padora (CP): 2,5 90 67,5
CamocTosTenpHOEe H3YUYCHHE Pa3IeIOB 90 67,5
JIACIIUILTNHBI
Bua konTpoJs: 3a4yerT

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
b1.5.06 «Ouenka puckoB M IKOHOMUYECKOI d3PPeKTUBHOCTH NPU BHEAPEHUH
WHHOBALIMOHHBIX PellleHUid U TeXHOJIOT uii»
HanpasyieHue 18.04.01 «Xumuyeckas TEXHOJIOTHS» MAaruCTEPCKON MPOTPaMMBbI
«XUMHYECKask TEXHOJIOTHS MepepadOTKH MIACTUYECKUX MAcC U KOMITO3UIIMOHHBIX MaTEPUAaIOB)

1 Heas AMCHMIJIMHBI — TOJYYCHHWE CHUCTEMBbl HAayYHBIX 3HAHUH B OOJIACTH COBPEMEHHBIX
po0JeM HayKH, TEXHUKU M TEXHOJIOTUH, ¢ IPUMEHEHUEM METOJI0JIOTUM KOMIUIEKCHOM OLIEHKU U
aHaJIM3a OCHOBHBIX PUCKOB NMPO(PECCUOHATBHON JESTENbHOCTH MPU BHEAPEHUN UHHOBAIIMOHHBIX
TEXHOJIOTUI B CHCTEME HAIMOHAIBHOM HKOHOMHMKHM C MCIIOJIb30BAHUEM HWHCTPYMEHTOB
3P PEKTUBHOTO YIIPABICHHUS.

2 B pesyabrare WH3yYeHUs] AUCHUILVIMHBI O0y4alIIMICA 1O MporpamMmme
MAaruCTPATypPhI J0JI/KEeH:

Obaadoams CleqyOIUMA KOMIETSHIIUSIMHU:

— CIOCOOHOCTBbIO COBEpPILIEHCTBOBATH M pPa3BHUBATh CBOW MHTEIUIEKTYaJlbHBIA U
OOIIEKYIbTYpHBI YpOBEHb, I0JIydyaThb 3HAHHUS B OOJACTH COBPEMEHHBIX MpPOOJIEM HayKw,
TEXHHKH U TEXHOJIOTHH, T'YMaHUTAPHBIX, COLUAILHBIX U SKOHOMUYecKkuX Hayk (OK-4).

3namy:

—  TEOpeTUYECKHEe OCOOEHHOCTH U JCUCTBYIOIIYI0 TIPaKTUKy B O0JaCTH OLEHKH
HSKOHOMHUYECKOW A(PQPEKTUBHOCTH TPUHUMAEMBbIX peIIeHHH B 001acT MpodecCHOoHaNbHON
JEATEIIBHOCTH;

— cojep)KaHHe cIOCOObl 1 MHCTPYMEHTHI aHaIM3a U YIPABIEHUS PUCKaMH;

— METOJAbl pacyeTa SKOHOMHUYECKOW AP EKTUBHOCTH NPHUHITUS HMHHOBALIMOHHBIX
peLIeHu;

Ymemn:

— TPOBOAUTH OLICHKY U YKOHOMMUYECKUN aHAJIN3 HAYYHOM, TEXHUYECKON JOKYMEHTAIUH
B 00JIaCTM MHHOBALIMOHHBIX BUAOB JAEATEIBHOCTH M PacCUUTaTh 3PPEKTUBHOCTH YIpaBJICHUS
pHUCKaMU;

— OLEHUTb U NPOAHATU3UPOBATH HKOHOMHUECKYIO 3((HEKTUBHOCTh M IOCIEICTBUS
NPUHUMAEMBIX pelIeHUH B 00JacTH MpoecCHOHATBHOMN e TeTbHOCTH.

Bnaodemu:

— MeToAaMH M  UHCTPYMEHTaMM  pa3pabOTKM M  aHaJlW3a  aJbTepHATHBHBIX
TEXHOJIOTHYECKHX U YIIPABIEHYECKUX PEIICHUN;

— HHCTPYMEHTaMH MPOTHO3UPOBAHUS SKOHOMHYECKHMX TIIOCJIEICTBUN NPUHUMAEMbIX
peLIeHuH;

— MeToAaMH U  HMHCTPYMEHTaMH  JKOHOMHYECKOW  OHEHKH  3(PPeKTUBHOCTH
TEXHOJIOTHYECKUX IPOIECCOB, X O€30MaCHOCTH M TEXHOJOTHUYECKUX PHCKOB IPU BHEIPEHUU
HOBBIX TEXHOJIOTHM.



3 Kpartkoe coaep:xkaHue TUCHUILIHHBI

Mopnyas 1. BBeenne B 0CHOBBI IPOEKTHPOBAHMSA CHCTEM YIIPaBJICHUS] PUCKAMH

Heomnpenenennocts u puck: oOuiue noHaTusi. MHOKECTBEHHOCTh CIIEHAPUEB pealln3aliu
unBectuiuii. [lonarus 06 3¢ekTuBHOCTH M YCTOHUMBOCTH NMPHUHATHUS PEIICHUN B YCIOBHIX
HEONPEIETIEHHOCTH. dopMupoBaHue OpraHU3allMOHHO-3KOHOMUYECKOT O MEeXaHu3Ma
peanu3al WHHOBAIMOHHBIX PEHICHUWH C ydeToM (DaKTOPOB HEONPEIEICHHOCTH M PHCKa.
OCHOBHBIE CHUCTEMBI YNPABICHUS PUCKOM. YKPYIIHEHHAs OLIEHKAa pHUCKOB, Ha IIpUMEpe
MHBECTULIMOHHOTO mpoekTa. [Ipemus 3a puck. KymynaTuBHbIA METOJ ONEHKU. Mozenb OLIEHKH
KanuTaIbHBIX akTUBOB (CAPM). VmpaBinenue mo MRP-cucteme. IlpoektupoBanue cucrem
YIIPaBJICHUS] PUCKAMH XO3SIMCTBYIOIIUX CYOBEKTOB B YCIOBHUSX PHIHOYHON SKOHOMHUKHU. THITBI
(GYHKIIMOHUPOBAHUS SKOHOMHYECKOM CHCTEMBI: CTUXUHHBIM, HOpMaTUBHBIA. (OCOOCHHOCTH
COCTOSIHUSL CUCTEMBl M HMHCTPYMEHTOB IIPOCKTHUPOBAaHUS B  YIPaBICHUU PUCKAMHU.
Crparerndeckas pojib «MHCTPYMEHTAJIBHOIO SIKKa» B MPOCKTUPOBAHWU CHUCTEM YIPaBJICHUS
puckamu. JKU3HEHHBIN UK UHBECTULMOHHOIO NpoekTa. CTpaTeruu MnpoueccoB YIpaBlIeHUs U
HAaOOPOB MHCTPYMEHTOB, MOIJICPKUBAIOLINX KOHKYPEHTHBIEC CTPATETHH B YIIPABJICHUN PUCKAMHU.
BnusHre TUYHOCTHBIX (DaKTOPOB Ha TMPOEKTUPOBAHHE CHCTEM YIIPABICHUS PHCKAMU TIPH
NPUHATUN yIpaBieHYeCKUX pewmieHud MuTynums u puck. Teopus paunoHanbHOrO MOBEICHUS.
KoHdumukTHBIE CHUTyalli TpU TPOSKTHPOBAHWM CUCTEM YIpaBieHUs puckamu. [IpuHATHE
ONTUMAJIbHBIX PEIICHUS B YCIOBUSAX PUCKA U HEONPEAEICHHOCTH YIPABISIEMON CUCTEMOM.

Mopayas 2. CucreMa ynpaBjieHHsI PUCKOM B YCJIOBHSIX HeOIlpeAeIeHHOCTH PbIHKA

WuTterpupoBanHas MoJenb UASHTH(PUKAIUU COOBITUN U ymnpaBieHus puckamu COSO—
ERM. Crarmapr COSO-ERM. Lenu cuctemMbl MEHEPKMEHTA OPTaHU3aIH, 0a30BbIC TTPHHIIHITHI
U CYILITHOCTD yrpaBieHus: puckamu. CucTemMa ynpaBlieHUs] PUCKAMU XO03SiCTBYIOIINX CYOBEKTOB.
BnusiHue coObiTuii U (akTOpOB HA PUCKM U BO3MOXKHOCTH. MeToHoJ0rus HACHTU(DUKALUN
COOBITHIA: peecTp COOBITHI, BHYTPEHHUU aHAIM3, 3CKaJlallds WM TOPOTOBBIE TPUITEPHI.
OddextuBnocts u orpanuueHus Mmojaenu COSO-ERM. Omnenka 3(p¢eKTHBHOCTH CHCTEM
yrpaieHus puckoM. OO1ue moaxoasl K oneHke 3(h(HeKTUBHOCTH METOJIOB YIPABICHUS PUCKOM.
DKOHOMUYECKHE KPUTEPHH OLECHKH 3(P(HEKTUBHOCTH yrpaBieHus: puckoMm. CocTaBieHHE KapThl
PUCKOB. AHalu3 5KOHOMHYECKON H(P(EKTUBHOCTH U TOCIECACTBUS TMPUHATHH pPELICHHH.
[IpumeHeHre METOJOB JUCKOHTUPOBAHMS U OLIEHKM SKOHOMHUYECKOW 3((HEeKTUBHOCTH
yIpaBiIIeMbIM CYOBEKTOM XO3SHCTBOBAaHMS. YYeT CTPAHOBBIX PUCKOB B MPO(ecCHOHATBHOM
JESITEIbBHOCTH NPHU OLIEHKE pUCKOB. OlleHKa 3KOHOMUYECKOW 3(()EKTUBHOCTU CTPaxOBaHUS U
CcaMOCTpaxoBaHHUs pPUCKOB. (DHUHAHCUPOBaHME pHUCKA U aHaIU3 SPPEKTUBHOCTH METOAOB
ynpasieHus. MeToanKa aHaiau3a U pe3yiabTaThl aHAllM3a CUCTEM YIpaBlieHUs puckamu. Pacuer
rpanul; 6e3yOobIToyHOCTH U 3(dexTrBHOCTH. OlleHKa YCTOWYMBOCTH Yepe3 BapUaTHUBHOCTD
napamerpoB. OneHka 3((EeKTUBHOCTH NPHUHSATHUS PEIICHHUS B YCIOBUSAX HEONpPEAEICHHOCTH.
BepositHOCTHasA (cToxXacTHka), CyObEKTUBHBIE BEPOSATHOCTH M UX HCIOJIBb30BaHUE MPU OLIEHKE
3¢(}EeKTUBHOCTH U HUHTEpBalibHAs HeompeneneHHocTb. Popmyna ['ypsBuma. Meroasl u
MHCTPYMEHTBI YIPABICHUS IPOU3BOICTBEHHBIMH PECYPCAMH.

Moayas 3. YnpaBiieHue pUcKoM B NpPo¢hecCHOHATBHOM 1esiTeJIbHOCTH

OnTumu3anuss U palroOHANBHBIA TOIXO0J B YIPaBIEHHUH PHUCKOM MpodecCHOHATHLHOU
JESTEIIbHOCTH. YUEeT BJIO)KEHUH COOCTBEHHBIX pPecypcoB. MeToibl aJbTEepPHATUBHBIX PELICHUM,
albTEPHATUBHBIX M3JEPKEK, E€IUHOBPEMEHHbIE U TEKYIME allbTepHATUBHBIE 3aTpaThl,
albTepHATUBHAs CTOMMOCTh PECYpPCOB B YCIIOBUSIX pucKa u ap. [lokazaTenu, oneHUBaeMble Mpu
pacuere 3pPEKTUBHOCTH MPHUHATHUSA perieHnit. CocTaBleHHe peecTpa NPUUMHHO-CIIEICTBEHHBIX
cBs3ell mposiBneHus: puckoB. KonmdectBenHas oneHka puckoB. [Ipoduibhbie pucku. OCHOBHbBIE
HalpaBJIeHUs HEUTpalM3alil pPUCKOB MpodecCHOHATbHON JesrenbHOcTH. OOmme u
HETPaJUIMOHHbIE MMOAXO0Jbl K OIEHKE HMHHOBAaMOHHBIX pHCKOB. CoBpeMeHHass U Oyayuias
CTOMMOCTH JIEHE)KHOTO IIOTOKa. TeopeTHuecKkne OCHOBBI JIUCKOHTHPOBAaHUS B YCIOBHAX
HeomnpeaeneHHocTH. OCOOEHHOCTH OLIEHKM pHCKAa HMHBECTULMHA B YCIOBHUSIX COBPEMEHHOM
poccuiickoit 3koHOMHUKH. OleHka (UHAHCOBOW pealn3yeMOCTH YIPAaBJIEHUYECKUX PEIIeHHH.



Paznuunbie acriekThl BausHUS (haktopa BpemeHu. [lociieoBaTenbHOCTh MPOSIBICHUS PHCKOB.
NHCTpyMEHTBI OIICHKM KOMMEPYECKON TMPHUBIICKATEILHOCTH WHBECTHIIMOHHOTO IPOCKTA,
KOMMEPIHATU3aluN WHHOBAIIHH, cenuduka HAy4YHOTO, WHHOBAIIMOHHOTO
MPEANPUHUMATENIBCTBA B YCIOBHSIX HEOMPEISICHHOCTH M pucka. OOIMe moaxoapl K OICHKE
METOJIOB yIPABJICHHS PUCKOM. DKOHOMUYECKUE KPUTEPUU OIICHKU d(H(HEKTHBHOCTH yIIpaBICHUS
pUCKOM B Tpo(decCHOHATBHON ACATENHHOCTH. METOJO0JIOTHS OLICHKH PHUCKOB HAYYHOU H
po(ecCHOHANLHOM JAEITeTFHOCTH B YCIOBHUSIX HEOIPEIeICHHOCTH. Pacyer puckoB Ha mpumepe
KOHKPETHBIX CUTYaIlui B TIPOMBIIIICHHOM CEKTOpPE YKOHOMHUKH. Pe3ynbrarsl pacueToB. OneHKa
U aHamu3 DOKOHOMHYECKOW J(PQPEKTUBHOCTH, YCIOBUS M TOCICACTBUS MPUHUMAEMBIX
OpraHU3aIlMOHHBIX,  JKOHOMHYECKHX W  VyIOPABJICHUYECKMX  peIleHHuH B 00JacTu
npodecCHOHATBLHOMN 1eATETbHOCTH.
4. O0beM y4eOHOH JUCIHIIMHBI

B B akanmem. B
Bunpl yaeGHOM paboTh 3aYEeTHBIX qacax aCTPOHOM.
eIMHUIIAX qyacax

O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 2 72 54
Y4eOHOMY ILIaHy
Konrakrhas padora (KP): 1 36 27
[Ipaktuueckue 3ansatus (113) 36 27
CamocrositesbHas padora (CP): 1 36 27
Pedepar (3xoHOMHUECKHI pacyeT, OIICHKA 36 27
pHUCKa)
Buja koHTpOJIS: 3a4er

4.4.2. IucuMnJIMHbI BADUATUBHOH YacTH (00513aTe/IbHbIE TUCUUIIJIMHBI)

AHHOTaUs Y4eOHOI NPOrpaMMbl AU CHHUILIMHBI
b1.B.01 «/lonosiHuTeIbHBIE IVIABBI MATEMATHKH B XUMHYECKOI TEXHOJIOTHHU
nepepadoTKH MJIACTUHYECKUX MACC H KOMIIO3MIIMOHHBIX MAaTEePHAJIOB)
HanpasiyieHue 18.04.01 «Xumudeckast TEXHOJIOTUSA» MaruCTEPCKOM MPOrpamMmbl
«XuMHUYecKask TEXHOJIOTHs NepepadOTKU IUIACTHUECKUX MAcC U KOMITO3ULIMOHHBIX MaTepHaIOB)

1. He.]'ll/I H 3aJa4Y4 JUMCIHUIIJINHbBI
Meau aMCHUIUIMHBI — 3HAaKOMCTBO C COBPEMEHHBIMH  METOJAMU
CTATUCTHUYECKOM 0O0paOOTKM SKCIEPUMEHTAIBHBIX JaHHBIX C MCIOJIb30BAHUEM
CpelcTB WH(OPMAIMOHHBIX TEXHOJIOTM HAa OCHOBE YIIyOJEHHOTO HM3YyYCHHS

Kypca MaTeMaTUYECKON CTATUCTHUKHU.

OCHOBHBIMH 33Ja4aMM JMCLUUIUIMHBI SBISIOTCS: TOJY4YE€HHUE NpEeACTaBICHUNH 00
aKTyaJIbHBIX Mpo0JieMax MCIOJNIb30BaHUSI CTaTUCTUYECKMX METOJOB B XMMHUU M XUMHYECKON
TEXHOJIOTHH, a TaKXe IPaKTHUYECKas pealn3alyisi OCHOBHBIX IOAXONOB K aHAJIN3Yy JaHHBIX C
HCITOJIb30BAHNEM BEPOSTHOCTHO-CTATUCTUYECKUX METO/OB.

VYuebHas nmporpaMmMa JTUCHMILIHHBI «/]0ToIHUTEeNbHBIE TJIaBbl MAaTEMAaTHKW) COCTAaBIICHA B
COOTBETCTBUM C PEKOMEHJALMAMH METOAUYECKOM CEKIMM YUYEHOIO COBETa W HAKOILJIEHHOTO
OMbITa MpENoJaBaHus JTUCHMIUIMHBI Kadenpoi Beiciierd Mmatematuku PXTY. Ilporpamma
paccunTaHa Ha U3y4E€HHE Kypca B TEYEHHE OJTHOTO CEMECTpa.

2. TpeGoBaHus K pe3yJbTaTaM 0CBOCHMS TUCHHMILIHHBI
N3yuenne kypca JlOmONMHUTENBHBIE TJIaBbI MATEMATHKHU IIPU MOJATOTOBKE MaruCTpOB 110
HanpasiyieHuto 18.04.01 Xumunueckasi TeXHOJI0rusl (MarucTepckasi mporpamMma



«XHMHYeCcKasi TeXHOJOT U MepepadoTKM NIACTHYECKUX MACC M KOMIO3UIMOHHBIX
MaTepHAJIOB») CIIOCOOCTBYET MPHOOPETCHUIO CIICAYIOIINX KOMIETCHITNI:
2.1. OOmEeKyIbTypHBIE:
- CI0COOHOCTH K a0CTPAaKTHOMY MBIIIIICHUIO, aHaau3y, cuaTe3y (OK-1);
- CIOCOOHOCTHIO Ha MPAKTHKE UCIOIH30BATh YMEHUS U HABBIKUA B OPTaHU3AINH
UCCIIeI0BATEIbCKUX U MPOSKTHBIX paboT, B yrpasieHuu kosuiektusoM (OK-7)

2.2. O6menpodeccruoHaTbHbIE:
- TOTOBHOCTBIO K KCIIOJIb30BAaHHIO METOJIOB MAaTEMaTHYECKOT'0 MOCITUPOBAHHS MATEPHAJIOB U
TEXHOJIOTUYECKUX MPOIECCOB, K TEOPETUYECKOMY aHAIU3y M SKCIEPUMEHTAIBLHOW MpPOBEpKE
teopernyeckux runore3 (OITK-4).
3. B pe3yabTare n3yyeHusi JMCHUIUIMHBI CTY/I€HT 10JI7KEH:

3HATH:

® OCHOBHBIE TPHEMBI M METOIBI OOpabOTKM CTAaTUCTUYECKOM HH(pOpPMAIUU: pacuyeT
BBIOOPOYHBIX XAPAKTEPUCTUK CITy4alHBIX BEIUYUH, WUCIIOJIb30BAHUE CTATUCTUUCCKUX THIIOTE3 IS
nepeHoca pe3yabTaToB BEIOOPOYHOTO 00CIEA0BAHMS Ha TEHEPAITbHYIO COBOKYITHOCTH;

®  METOJIbI PErPECCHOHHOTO U KOPPEIISIIMOHHOTO aHAIIN3a,;

®  OCHOBBI JUCIIEPCHOHHOTO aHAITN3A;

®  METOJIbI aHAJIM33a MHOT'OMEPHBIX JTAHHBIX;

e 0a30Byl0 TEPMHHOJIOTHIO, OTHOCSIIYIOCS K TEOPETUYECKOMY OIMCAHUI0 OCHOBHBIX
NEPCIIEKTUBHBIX HANIPABIICHUH Pa3BUTHSI METOI0B 00PabOTKHU KCIICPUMEHTAIBHBIX JaHHBIX

yMeThb:

o AQHAIM3UPOBATh M KPUTHYECKU OIICHUBATh COBPEMCHHBIC HAYYHBIC JOCTHDKCHHS B
00JIaCTH CBOMX HAYyYHBIX UCCIICIOBAHHIA;

® UCHOJB30BATh MOJYYCHHBIC 3HAHUA ISl PEHICHUS MPO(PECCHOHATBHBIX U COIUAIBHBIX
3aJ1a4.

BJIaJIeTh:

e 0a30BOil  TEPMHHOJIOTHEW,  OTHOCSAIMIEHCS K  CTaTHCTHYeCKOW  oOpaboTke
9KCIIEPUMEHTAIbHBIX JIaHHBIX;

® MPAKTHYECKUMHU HaBBIKAMH OOPa0OTKM CTATUCTUYECKOW HMH(POPMALMH C WCIIOIH30BAHHEM
UH(POPMAIIMOHHBIX TEXHOJIOTHH;

® METOJOJIOTHEN COBPEMEHHBIX HAyUHBIX MCCIIEA0BAHUM, KPUTHUECKOH OLIEHKOH MOTy4YeHHBIX
pE3yabTAaTOB, TBOPYECKHUM AaHAIM30M BO3HUKAIOIIMX HOBBIX Ipo0ieM B 00JacCTH XUMHHM H
XUMUYECKOU TEXHOJIOTHH.

4. Copep:xkanne pa3aesioB JUCHHUIIMHBI

Beenenue.

OCHOBHBIE CTATUCTUYECKUE METO/IbI aHATIM3a IKCTIEPUMEHTAILHBIX JJAHHBIX.

1. OcHOBBI MAaTEMaTH4€CKOH CTATHCTHKH.

3aaun MaTeMaTH4ecKor cTaTUCTUKH. Boioopku. CtaTcTHUecKoe pacipeereHme
BbIOOpKU. MIHTEepBanbHas TabNMIIa, THCTOTPaMMa 4acTOT. TUIbI U3MEPUTENBHBIX LITKAJ.
Craructuyeckre Ol[eHKH apaMeTpoB paclpeaeseHus], X cBoicTBa. ToueuHble OLEHKH.
HHuTepBanpHble OLICHKU ITapaMeTpoB pacnpeaeneHus. [Iposepka cTaTUCTUYECKUX THITOTES.
OcHoBHble OHATHA. CxeMa POBEPKU TMIOTE3BI.
IIpoBepka runoTessl 0 BUAE PACIPEACIICHHUS. XZ—KpI/ITepI/Iﬁ cornacus [Iupcona. CpaBHeHHE OBYX
JUCIIEpCUIl HOpMAJIBHBIX pacnpeaeneHuil. CpaBHEHHE JBYX CPEAHUX HOPMaJIbHBIX
pacupeieNieHuH.

2. CraTucTnyecKkue MeTOAbI AaHAIN3a JaHHbIX

Perpeccronnslil U KOppensuMOHHbIA aHaN3. JInHelHas perpeccusi, MHOKECTBEHHAs
nuHelHas perpeccusi. OLeHKa ypoBHEl 3HAUUMOCTH KO3 (HUIIMEHTOB PErPecCHOHHOTO
ypaBHeHUs. MoJienu HelMHEeHHbIX perpeccuil. Beruncnenue koadduunenrta koppensuuu
[Tupcona o BEIOOPOUYHBIM aHHBIM. [IpoBepka rumoTe3sl 3HaYMMOCTH K03 punmenta



Koppensiun. Panrossie koahdurments koppensiuu Criupmena u Kennamna. JlucrnepcnoHHbIH
aHaJIU3: MOHATHE JUCIIEPCUOHHOIO aHAIIN3a, OCHOBHBIE OIIPEACIICHHUS.
OnHodakTOpHBIN U ABYX(AKTOPHBIN JUCTIEPCUOHHBIN aHAIN3.

3. CrarucTnyeckasi 00padoTka MHOTOMepPHbIX JaHHbIX HazHaueHue u
KJaccu(uKanus MHOTOMEPHBIX METOJI0B. MeTo bl IpecKa3zanus. MeToab! KIacCH(pUKAIHH.
MHOromMepHbIi perpecCMOHHBIN aHaau3 MHoXecTBeHHas perpeccus. @akTOpHBIN aHAINU3
OCHOBHBIC TIOHSITHS U TIPEIIONIOKEHHST (PakTOPHOTo aHanm3a. Oouwii anroputM. OCHOBHBIE ATaTIbI
¢axropHoro ananu3za. JluckpumMuHaHTHBINA aHau3 OCHOBHBIE TOHATHS U IPEATIONOKEHHS
JMCKPUMUHAHTHOTO aHaM3a. JIMCKpUMHUHAHTHBIM aHAIU3 KaK METO]] KJIAaCCU(PHUKAIINH 00BEKTOB.
Knactepnsiif ananu3. OOmias xapakTeprucTUKa METOIOB KIacTepHOro aHanu3a. Mepsl cXOACTBa.
Hepapxudeckuii kinactepHbiii ananu3. Meton K-cpennux. Kputepun kauectBa kiaccuuKaimm.

KommbroTepHblit aHaIn3 CTaTUCTUYECKUX JAHHBIX XapaKTepUCTUKA U OCOOEHHOCTH
noctpoenust makeroB Excel, MathCad, SPSS, Statistica.

3akiiroueHue.
O0beM yueOHOM TMCUMILIHHBI

Buabl yueOHol padoThI 3au. en. aK. yac acTp. yac.
OO0masi Tpy10eMKOCTh JUCHUIIJIMHBI 110 2 72 94
yueOHOMY IIAHY
AyIMTOpHBIE 3aHATHS: 1 36 27

Jlekuun 18 13,5

[IpakTrueckue 3aHATUS 18 13,5
CamocrositesnsHas padora (CP): 1 36 27
Bujx xoHTpOJIN: 3a4ér ¢ ouenkom
IK3aMeH/3a4eT

AHHOTaNUs Y4eOHOM NPOrpaMMbl JUCHHIIIMHBI

b1.B.02 «MupopmannoHHbIe TEXHOJIOTHN B 00Pa30BAHNID)

HanpassieHue 18.04.01 «Xumuueckast TEXHOJIOTUS» MaruCTEPCKOM MporpaMmbl
«XUMHUYECKasi TEXHOJIOTHS NEPepadOTKH TUIACTHYECKUX MACC M KOMITO3UIIHOHHBIX MaTEPHATIOBY

1. HEJA U 3AJAYHN JUCTIUATTJIMHBbI

Henp (MCHUNIMHBI — NIOJyYEHUE CTYACHTAMH COBPEMEHHBIX 3HAHMM O BO3MOKHOCTSX
IpUMEHEHUs cucTeM KomnbloTepHoi mMarematuku (CKM), B wactHocTn makera MATLAB, nns
00pabOTKM M OMNMCAaHUS MAcCCHBOB OHKCIEPUMEHTANbHBIX JaHHBIX YHMCICHHBIMH METOJaMHU
BBIUMCIUTEIbHON MaTeMAaTUKH C I€JIbI0 MOCTPOEHUS HAy4yHBIX TUIOTE3 M MaTeMaTUYECKUX
MOJIEJIEH MTPOLIECCOB U SIBJICHUH B XMMHUH U XUMHUYECKOM TEXHOJIOTUH.

3agauu u3yyeHHUs TUCHUTIUHBI:

O3HAaKOMJICHHE U HU3yueHHe (YHKIMOHAIbHBIX BO3MOYKHOCTEH CHCTEM KOMIIBIOTEPHOM
matematuku Ha mnpumepe MATLAB nns pemenus 3amad B 00JacTH MH(QOPMAIMOHHBIX
TEXHOJIOTHI B XUMHUYECKON TPOMBIIITIEHHOCTH;

[IpnoGperenne 3HaHWM W HABBIKOB PAa0OTHI C CHCTEMON KOMITBIOTEPHOM MaTeMaTHKHU
MATLAB

[Ipumenenue cucrembl KoMibioTepHoil MareMaTuku MATLAB s perieHusi HEKOTOPbIX
TUIOBBIX 337a4 UCCIIEJOBAHNS U YIIPABICHUSI XUMUKO-TEXHOJIOTUYECKUMU TPOLIECCAMHU.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JTUCIHUITJIMHBI
N3yuenne quCIUIIIMHBI CITOCOOCTBYET (DOPMUPOBAHUIO CIAEAYIOMNX KOMITETCHITHH:



OO1IEeKyIbTYPHBIX:

- CIOCOOHOCTHIO K a0CTPaKTHOMY MBIIUIEHHUIO, aHaau3y, cuate3y (OK-1);

- TOTOBHOCTBIO JICHCTBOBATh B HECTAHAAPTHBIX CHUTYAllUsAX, HECTH COLUAIBHYIO U 3THYECKYIO
OTBETCTBEHHOCTH 3a MpuHsTHIe pemenus (OK-2);

- TOTOBHOCTBIO K CAMOPA3BUTHUIO, CAMOPEATIN3ALINH, UCIIOIb30BAaHUIO TBOPUECKOIO IOTEHIIMAA
(OK-3);

- CIIOCOOHOCTBIO COBEPLIEHCTBOBATH U Pa3BUBATh CBOM MHTEUIEKTYaJIbHBIN U OOILEKYJIbTYPHBII
YPOBEHb, IIOIY4aTh 3HAHUsI B 00IaCTH COBPEMEHHBIX MTPOOJIEM HayKH, TEXHUKU M TEXHOJIOTUH,
rYMaHHUTAPHBIX, COIHABHBIX U dKOHOMHYEeCKHX HayK (OK-4);

- CIOCOOHOCTBIO K IPO(ECCHOHATBHOMY POCTY, K CAMOCTOATEIbHOMY O0yUYEHHIO HOBBIM
METO/aM UCCIIEIOBaHMS, K U3MEHEHHIO HAYYHOTO M HAyYHO-TIPOU3BOJICTBEHHOTO MPO(UIIS
cBoeii mpodeccuonanbroi aesreapaHocT (OK-5);

- CIOCOOHOCTBIO B YCTHOM M MUCHMEHHOW PEYM CBOOOIHO MOJIb30BATHCS PYCCKUM U
WHOCTPAHHBIM SI3bIKAMH KaK CpeACTBOM JeioBoro obmenus (OK-6);

- CIIOCOOHOCTBIO Ha IPAKTUKE MCIOJIb30BaTh YMEHUS U HABBIKHA B OpraHU3aluu
MICCIIE/IOBATEIbCKUX M IPOSKTHBIX PadoT, B ynpasiieHn KojuiekTuBoM (OK-7);

- CIOCOOHOCTHIO HAXOIUTHh TBOPYECKHE PEUICHHUS COITUAIBHBIX U IPOPECCHOHATIBHBIX 33/ad,
TOTOBHOCTBIO K IPHHSATHIO HecTaHAapTHBIX petnenuii (OK-8);

- CMIOCOOHOCTBHIO C MOMOIILI0 MHPOPMAIIMOHHBIX TEXHOJIOTHHI K CAMOCTOATEIEHOMY
IpUOOPETEHUIO U UCIIOIb30BAHUIO B IPAKTUUECKOM JeSITeIbHOCTH HOBBIX 3HAHUM U YMEHHIA, B
TOM YHCJIe B 00J1aCTSIX 3HAHUH, HEMOCPEICTBEHHO HE CBSI3aHHBIX cO cdepoit aesrenpHocTH (OK-
9).

Oo6menpoheccunoHaTbHBIX:

- FTOTOBHOCTBIO K KOMMYHUKAIIUHM B YCTHOW U MUCbMEHHOH (OpMax Ha pycCKOM U
WHOCTPAHHOM SI3bIKaX JUIsl pelieHus 3a1a4 npodeccuonansHou aestenapuoct (OI1K-1);

- FTOTOBHOCTbBIO PYKOBOJIUTh KOJUIEKTUBOM B chepe cBoeil npodeccuoHaibHOM
JESITENIbHOCTH, TOJIEPAHTHO BOCIIPUHUMAsI COL[UAJIbHBIE, STHUYECKHE, KOH(ECCHOHAIbHbIE U
KyabTypHbIe pasnuuuns (OITK-2).

[TpodeccronabHBIX:

HAy4YHO-HMCCIIE0BATENIbCKAS AESITEIbHOCTD:

- CIIOCOOHOCTHIO OPraHU30BBIBATh CAMOCTOSTENbHYIO U KOJUIEKTUBHYIO HAyYHO-
UCCIIEI0BATEIbCKYIO padoTy, pa3padaTbiBaTh IUIAHBI U POTPAMMBI TPOBEIECHUS HAYUHBIX
UCCIIeIOBAaHUN M TEXHHUYECKHUX pa3paboToK, pa3pabaTeiBaTh 3aaanus s ucnoaautenei (ITK-1).

B pe3ynbrare u3ydeHus: AUCHUILIUHBI CTYIEHT JTOJDKEH:
3namp:

— IPUHIUINBI pabOTHl HHPOPMAIIMOHHBIX CUCTEM U CUCTEM KOMIIBIOTEPHONW MaTeMaTHKH,
Haun0oJiee pacrpoCTPpaHEHHBIX IPU MPOBEICHUH HAyYHbBIX UCCIIEAOBAaHUM B XUMUU U
XUMHYECKON TEXHOJIOTHH;

— YHCJIEHHbIE METO/bI BHIYMCIUTEIbHON MaTeMAaTUKN, ONTUMHU3ALUHU, KOPPEJISLIUOHHOTO U
PErpecCUOHHOTO aHalIN3a, UCIOJIb3yEeMble B HAYYHBIX UCCIIEIOBAHUIX B XUMUH U
XUMHYECKON TEXHOJIOTHH;

— OCHOBHBIE PHEMbI IPUMEHEHHSI YUCICHHBIX METO/I0B BBIYMCIUTEIbHON MaTeMaTUKU
ONTUMM3AIMH, KOPPESILIMOHHOTO U PETPECCUOHHOIO aHAIN3a, JIsl 00paOOTKH TaHHBIX
HaYYHBIX UCCIIIOBaHMA, B TOM yHclie ¢ mpuMeHeHneM nakera MATLAB.

Ymemo:
— KOPPEKTHO chOpMYyIUPOBATH 3a/1ady MaTeMaTH4eCKOi 00pabOTKH pe3ysibTaTOB HAYYHbBIX
HCCIICTOBAHUII;
— BBIOpATh YHCIEHHBIA METO/, a TAKXKe METOJ] ONTUMU3ALINHU, KOPPEISALUMOHHOTO U
PEerpecCUOHHOTr0 aHau3a st 00paboTKU U MAaTEMaTHYECKOTO OMMCAHUS PE3yIbTaToOB
HAay4HBIX MCCIIEIOBAHNN;



— c npumenenuem nakera MATLAB peann3oBath BEIYUCIUTENbHBIE METOIBI 00paOOTKH U

ONMCAHUA PE3YJIbTATOB HAYYHBIX UCCICJOBAHUM Ha KOMIIBIOTEPE.
Bnaoempw:

— 3HaHUSIMH O COBPEMEHHbBIX HH(POPMALMOHHBIX CUCTEMAxX M MaKeTaxX Iporpamm,
HCIIOJIb3YEMBIX B HAYYHBIX MCCIIEIOBAHUAX B XUMUU U XUMUYECKON TEXHOJIOTUH;

— HaBbIKaMu paboTsl ¢ maketoM MATLAB nans perenus 3a1a4 00pabOTKH U OTIMCAHUS
pPE3yJIbTaTOB HAYYHBIX UCCIIEI0OBAaHUI.

— MeToAaMu 00pabOTKHU JaHHBIX HayYHBIX UCCIIEAOBAHUI ¢ IPUMEHEHUEM METOJI0B
ONTHUMU3ALUU

— METOJIaMU ONMCAHUA IKCIIEPUMEHTAIbHBIX ITaHHBIX C IPUMEHEHHEM METO/I0B JINHEUHON
Y HEJIMHEMHOMN peErpeccuun

3. KPATKOE COAEP) KAHUE JUCHUIIJINHBI

Mopayabs 1.0cHOBHBbIe HH(OPMALMOHHBIC TEXHOJIOTHMH U CHCTEeMbl KOMIIBIOTEPHOI
maremMaTuku (CKM), mcnosb3yemble NpPHM HAYYHbIX HCCIEA0BAHMAX B XHMHYECKOM
TeXHOJIOTHH.

[TpuHIMOBI 1 METOAO0TUS IpUMeHeHUs UHPopMaunoHHbIX TexHoaorui(1T) u cucrem
komnbrorepHoil Matematukud (CKM) mpu npoBeleHHMM Hay4HBIX MCCIEAOBAaHUN B XUMHH U
XUMHUYECKON TexHosorud. OCHOBHBIE 3a/laud MPEIMETHOM 00JacTh — XUMMS M XMMHUYecKas
TexHojorus, pemaemsle ¢ npumeHenrneM UT u CKM. fA3bixku nporpammupoBanus B CKM, ux
0COOEHHOCTH, IPUMEHEHHUE pelIaTenel JUisl pealu3aluy YUCIEHHbIX METOI0B BBIYUCIUTENbHON
MaTeMaTHUKH.

IMaketsr MathCad, MATLAB u Maple, ux 10CTOMHCTBA M HEAOCTATKH. XapaKTEPHCTHKA
nakera MATLAB. M-s3bIk nporpaMMHpOBaHusl U UHTEpIipeTauus (TabiauuHas U rpaduyeckas)
pe3ybTaTOB HAy4YHbIX HCCIEIOBaHMA C ero mnpuMmeHeHMeM. OCHOBHbIE HalpaBJICHUs
npumenenue naketa MATLAB B xumuu u XuMU4€CKON TEXHOJIOTUU — B aBTOMAaTHU3UPOBAHHBIX
nabopaTopHbIX uccienoBaTenbckux cuctemax (AJIMC), cucremax aBTOMAaTU3MPOBAHHOTO
npoektupoBanusi (CAIIP) u aBTOMaTU3MPOBAHHBIX CUCTEMAaX YIMPABICHUS TEXHOJIOTHYECKUMU
npoueccamu (ACYTII).

Moayas 2.MeToabl BBIYMCIAUTENbHON MaTeMAaTHKH /AJsl NOCTPOEHMs MojeJeil
CTANMOHAPHBIX U HECTALIMOHAPHBIX NMPOLECCOB XMMHYECKON TEXHOJIOTHH.

[Mpumenenne pemratencit MATLAB (fzero,fsolve,ode) mis peanusanuu YHCICHHBIX
METOJIOB pELIEHUS CHUCTEM JIMHEHHBIX W HEJIMHEHWHBIX YPaBHEHHMH, a TakKke CHCTEM
T depeHIMATbHBIX YPaBHEHUH NpPU MOCTPOEHUU KOMIIBIOTEPHBIX MOJEJEH MpoLEeccoB ¢
COCPENOTOUEHHBIMA M DPACIPEAEIEHHBIMA 10 IPOCTPAHCTBY M BPEMEHU IapaMeTpaM.
[TocTpoeHnne Mojenei crallnOHapHBIX U HECTALlMOHAPHBIX MPOIIECCOB HA MPUMEPE PEAKTOPOB
UJCAIBHOTO CMEIIEHUS U BHITECHEHHS.

Moayas 3.Meroabl oONTHUMHU3ALUH I 00padOTKHM JIaHHBIX HAYYHBIX
HCCJICNOBAHNI H ONIPee/IeHMH HAWIYYIINX YCJIOBHH NPOTEKAHNUSA MPOLECCOB.

[Mpumenenne pemareneit MATLAB (fminbnd,fminsearch,fmincon) ans peanusaryu
YHUCJIEHHBIX METOJOB pEIICHHs ONTHMU3ALMOHHBIX 3a7ad XMUMHYECKONM TEXHOJOTHH:
OTpe/IeNIEHNH MapaMeTPOB MaTEMaTHUYECKUX MOJENed U ONTHUMM3AIMK POLECCOB XMMHUECKOM
TEXHOJIOTHH.

Onpenenenre k03¢pHUIUEHTOB TEIUIONEPeIadyH ISl TEIII000MEHHUKOB THIIA!

CMEIIEHNE- CMEUIEHUE, CMEIICHUE-BBITECHEHUE, BBITECHEHHE-BHITECHEHHE  (TPSMOTOK),
BbITECHEHHE-BbITECHEHUE (ITPOTUBOTOK) IO MAaCCHBY OIBITHBIX JaHHBIX. BbIOOp KBajpaTHUHOTO
KPUTEPHUS PacCcOIIaCOBAHMSI ONBITHBIX JAHHBIX U PE3YJIbTaTOB PACUETOB.

HaxoxneHrne onTuManbHOIO BPEMEHM NpPeOBIBaHMS M TEMIIEPaTypbl B HENPEPHIBHOM
peakTope C MEIIAIKOM, a Takke ONTUMAJIbHOIO BpPEMEHM IPOBEACHUA pEaklUuud B
NEPUOANYECKOM PEaKTOPEe C MOCe0BaTEIbHBIMU PEAKITUSIMHU.



Mopyas 4.Metoabl JHHeliHOM W HeJIHWHEHHOW perpeccMu [JIsi ONHCAHUSA
IKCNEPUMEHTAJIBbHBIX JaHHBIX.

[IpuMeHeHHEe METOAOB KOPPEISIMOHHOTO M PErPECCHOHHOTrO aHajau3a Mmpu 00paboTke
JAHHBIX OZHO- U MHOTO()aKTOPHBIX KCHEPUMEHTOB. [IpHHIMMBI MOCTPOEHUS CTATUCTHUYECKUX
OMIIMPUYECKUX MOJENe. MeTobl TMHENHOH, TMHEAPU30BAaHHON U HEJIMHEWHOW PErpeccuu Ipu
onpeneeHud mapameTpoB Mojenei. Ilpumenenue pematencii Isqcurvefit u fminsearch mis
OTIpeNieNIeHUs] MapaMeTpOB HEIMHEHHON MOJenu B ciydae OAHO(PAKTOPHOTO HIKCIEPUMEHTA.
[Tpumenenue pematens linsolve miist onpeeseHus napaMeTpoB JIMHEHHBIX U JIMHEAPHU30BaHHBIX
MoJienelt Ui ciiydasi MHOTO(aKTOpPHOTO dKcnepuMenTta. Peanmusauus merona bpanmona u ero
MOIUGUKALMY IPU HOCTPOCHUM OSMIIMPUUYECKUX MOJENeH M0 JaHHBIM MHOTI0(paKTOPHOIO
IKCIIEPUMEHTA.

4. OFbEM YYEBHOM JUCITATLINHBI

B B akanem. B actp.
Buabl yueOHoii padorsl 3a4€THBIX gacax yacax
eIMHUIIAX

O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 2 72 54
Y4eOHOMY ILIaHY
AyIUTOPHBIE 3aHIATHS: 1 36 27
[IpakTuueckue 3aHsATHS 36 27
CamocrositesbHas padora (CP): 1 36 27
CaMocCTOsTeTIbHOE N3YUCHHUE Pa3/IeoB 36 27
JUCLUIUIMHBI
Bua koHTpOJIs 3a4€T

AHHOTaNuA padoyeil NPOorpaMMbl JUCHHUILIMHBI

b1.B.03 «KossonaHass XuMusi HoJTMMeEpPOB»

HanpasiyieHue 18.04.01 «Xumudeckast TEXHOJIOTUS» MaruCTEPCKOM MPOrpaMmbl

«XHMHYecKasi TEXHOJIOTHS MepepabdOTKH MIIACTUYECKUX MACC U KOMIIO3UIIMOHHBIX MaTepUaioB»

1. Ileau AMCUMIVIMHBI - JaThb COBPEMEHHbIE M HAayyHO OOOCHOBAHHBIC 3HAHUSA O
MOJIMMEPAX U MOJUMEPCOAEPIKALIUX CUCTEMAaX, UX OCOOCHHOCTSIX M KOJUJIOMJIHO — XUMHUYECKHX
CBOWCTBAX M TeM caMbIM CGOpPMHpPOBATh TEOPETHYECKYl0 0a3y 'y  Marumcrpos,
CHEHAIM3UPYIOIIKUXCS B 00JACTH MOJMMEpPHBIX MaTepuanoB. Iloka3aTh poib KOJJIOUTHO —
XUMHUYECKHX SIBJCHUH M MPOLIECCOB B TEXHOJOIMH HANOJHEHHBIX MOJMMEPOB, B TEXHOJIOTMU
MOJIMMEPHBIX IUJIEHKOOOPA3yIOUIMX KOMIO3MIMM W B JPYrMX TEXHOJOTHSIX MOJUMEPHBIX
MaTepHaIoB, 03HAKOMUTh OO0YYaIOIUXCs € KOJUIOMAHO - XMMUYECKMMU OCHOBAMHU YIIPaBJICHUS
IpoLeccaMH CTPYKTYpOOOpa30BaHus B NOJUMEPHBIX KOMITIO3ULIMOHHBIX MaTepHaax.

N3yuenne nucuumiunbl «KojutonnHas XUMHUs MOJMMEPOB B NepepaboTKe IMIIACTHYECKUX

Maccy» CoCOOCTBYET (POPMHUPOBAHUIO CIIETYIONTUX KOMIIETEHITUMN:

OOIIEKYJIbTYpPHBIX:

- TOTOBHOCTBIO K CaMOpPa3BUTHIO, CaMOpealM3aliy, HCIOJIb30BAaHUIO TBOPUYECKOTO
norennuana (OK-3);

- CIIOCOOHOCTHIO COBEPIIEHCTBOBATH W pa3BUBaTh CBOW HWHTEIUIEKTYalbHBIH U
OOIIEKYIbTYpHBI YpOBEHb, IOJIy4yaThb 3HAHHS B OOJACTH COBPEMEHHBIX MpPOOJIEM HayKw,
TEXHHKH U TEXHOJOTHH, T'YMaHUTAPHBIX, COLUATBHBIX  SKOHOMUYecKuX Hayk (OK-4);



- CIOCOOHOCTBIO K MPO(ECCHOHATBEHOMY POCTY, K CAMOCTOSITEIILBHOMY O0yUEHUIO HOBBIM
METOJaM HCCIENOBaHMS, K M3MEHEHHI0O HAYYHOTO W HAYYHO-TIPOM3BOJCTBEHHOTO MPOQUMIIS
cBoeii mpodeccuonanbhoit nesreabHoct (OK-5);

obmenpodecCuOHAIBHBIX

- TOTOBHOCTBIO K KOMMYHHUKAIIUM B YCTHOW M NMHCBMEHHOH (opMax Ha PYCCKOM U
WHOCTPAHHOM SI3bIKaX JJIsl pelieHus 3a1a4 npodeccuonansuoi aestenapnoct (OI1K-1);

- CIOCOOHOCTBIO K MPO(ECCHOHATBHON 3KCIUTyaTallud COBPEMEHHOTO O0OpYyIOBaHUS H
nprOOPOB B COOTBETCTBHUHM C HampapiieHHeM U mpoduiaem moarorosku (OITK-3);

npodeccrnoHabHBIX:

HAYYHO-HMCCIICIOBATEIbCKAS I TEIIHHOCTD:

- TOTOBHOCTBIO K TIOMCKY, 00pa0OTKe, aHAIN3Y M CUCTEMATH3AIMH HAyYHO-TEXHUIECKOU
uH(OpMAIINH 110 TeMEe HCCIIEA0BaHUs, BHIOOPY METOIUK U CpeIcTB pemienus 3amaun ([1K-2);

- CIIOCOOHOCTBHIO MCIOJIb30BAaTh COBPEMEHHBIC MPHOOPHI U METOJIUKU, OPTaHW30BBIBATH
NPOBE/ICHUE SKCIEPUMEHTOB M HCIIBITAHUH, MPOBOJUTh MX OOpaOOTKY W aHAIM3HPOBATH HX
pe3yibrarel (ITK-3).

2. B pesyabrare u3ydyeHusi aucnumimHbl «Koanomanas XuMHsi MOJMMEPOB B
nepepadoTKe MJIACTHYECKHX MACC» MATHCTP H0JIKEH:

3HAMDb:

® OCHOBHbBIE JOCTHXXCHHMS U HaIlpaBJICHUS Pa3BUTHUS COBPEMEHHOW KOJUIOMIAHOM XUMHH, a
TaKke (PU3MIECKON XUMHUH MTOJIMMEPOB;

e 0COOGHHOCTH MOJIEKYJISIPHOTO CTPOEHUS IMOJIMMEPOB U XapPaKTEPUCTUKH MAaKpPOMOJEKYI,
00yCIIOBIMBAIOIINE [IEPEXO/] UX PACTBOPOB U3 TOMOIE€HHOI'O COCTOSIHUS B KOJIJIOUJTHOE;

® TEPMOJMHAMUYECKHE aCIEKThl CaMOMNPOU3BOJIBHOIO JUCHEPrUpPOBaHUS TOJUMEPOB B
HU3KOMOJIEKYJISIPHBIX KUIKOCTSAX U arperaTUBHON YCTOMYMBOCTH PACTBOPOB MOJIUMEPOB;

® 33aKOHOMEPHOCTHM U OCOOEHHOCTU IPOTEKAHUS I[OBEPXHOCTHBIX SBJICHUHM B IOJMMEPHBIX
CUCTEMaX;

® TMpUPOAY CHJI B3aUMOACHCTBHUS MEXAY YaCTUIAMHU JHCIEPCHON (a3pl HAMOIHEHHBIX
MOJIMMEPHBIX CUCTEMAX;

® OCHOBHBIE KOJUIOMJHO — XHUMHUYECKHE XapaKTEPUCTUKH JUCIEPCHBIX HAalOJIHUTEIEH
MOJIMMEPOB U METOJIbl UX ONPEEIICHNUS;

® CrocoOBl PErylupOBaHUS TMPOYHOCTH KOHTAKTOB, BO3HUKAIOIIMX MEXAY YacTUIAMHU B
JUCIIEPCHBIX CHUCTEMAx M TMOJYYEHHUS TMOJMMEPHBIX KOMIIO3UIIMOHHBIX MaTepHaioB C
3a/laHHbIM KOMITJIEKCOM CBOMCTB.

ymemp:

e 000CHOBaTh BHIOOpP TEMBI HAYYHOTO MCCIEAOBAHUS, €ro LETH, 33Ja4l U MyTU TOCTHKCHHUS,
METO/I0B 3KCIIEPUMEHTAIBHBIX U3MEPEHUI;

L] FpaMOTHO aHaJ'II/I3I/IpOBaTI) pe3yanaTLI BKCHGPI/IMeHTaHI)HI)IX I/ICCJ'IGI[OBaHI/If/'I " aejaTtb Haquo
000CHOBaHHBIE BLIBOJIBI;

® YCTaHABIMBATH OCHOBHBIC (DaKTOPHI, BIMSIONINE HA MPOILECCHl U SBJICHUS, MPOTEKAIOIINE B
UCCIIENYEMOH CUCTEME;

L] HUCITIOJIB30BAThH HOJ'Iy‘IeHHI)Ie 3HAHUA I pemeHI/m HpO(l)eCCI/IOHaJ'II)HBIX 3aaa4,

L] paCCqHTBIBaTB FI/ICTOFpaMMI)I 158 KpI/IBI)Ie pacnpej:[eneHI/m YaCTUL HAITOJIHUTECIIA 110 pa3MepaM;

L] HpOBO)II/ITI) 1/13MepeH1/1${ Ha KaHI/IHHHpHBIX 158 pOTaHI/IOHHBIX BI/ICKO3I/IMeTan, CTpOI/ITB
peOHOFHq€CKHe 3aBUCHUMOCTH I10 HOJ'Iy‘-IeHHI)IM JAaHHBIM 1 aHaJ'II/ISI/IpOBaTB Hnx.

611a0embm.

L] COBpeMeHHBIMI/I 158 3KCHepI/IMeHTaJ'IBHBIMI/I METOAaMHN HUCCICOOBAHHUA KOJIJIOMOAHBIX CUCTEM C
YKUJIKOM THUCIIEPCUOHHOM CPEON;

® METOJIaMH HCCJICIOBAaHMSI CBOWCTB PACTBOPOB IMOJMMEPOB W pacyeTa IO IOJyYCHHBIM
3aBUCUMOCTAM HapaMeTPOB BSaHMOHeﬁCTBHH Me>1<)1y HOJ'H/IMepOB 158 paCTBOpI/ITeJ'IeM;



¢ MCTOAAMHU OHNPCACICHUA IOBCPXHOCTHOI'O HATSAXKCHUA )KI/IZ[KOCTeﬁ U yrjla CMaduWBaHUA
(kpaeBoro yria);

® PCOJIOTMYCCKMMU MCTOAaMH  HCCICAOBAHHA HAIIOJIHCHHBIX IIOJIMMCPHBIX CHCTCM H
CHOCO6aMI/I pacycTa NpOYHOCTH CAMHUYIHOI'O KOHTAKTa MCKAY YaCTULIAMU HAITOJIHUTCIIA.

3. Kparkoe comepxanue Q11 CHUIIITHHbBI

Monyab 1. Ocobennocmu MONeKyIsApHO20 CMPOEHUs NOIUMEPO8 U KOLIOUOHO-XUMUUECKUE
CBOUCMBA NONUMEPHBIX CUCTEM

[Tpu3Haku 0OBEKTOB KOJIOMAHOH XUMUU. OCOOEHHOCTHM MOJIEKYJISPHOTO CTPOCHUS
HOJIMMEPOB M BIHMSHUE MX Ha CBOWCTBA MOJIMMEPHBIX CHCTEM M MaTepuasioB. PasHOBHIHOCTH
reTepPOreHHO-AUCIIEPCHOTO COCTOSHHS TOJNUMEPHBIX cucTeM. JInopoOHble U nuodUIbHBIE
JMCIIepCHbIe cucTeMbl. KommoaHo-xuMudecknue CBOMCTBA IIACTH(GHUIUPOBAHHBIX ITOJMMEPOB,
IUIACTH30JIe M  IUIACTUreNed, JIaTeKCOB, JAKOKPACOYHBIX KOMIIO3UIUI, HAMOJHEHHBIX
HOJMMEPOB, TIOJIMMEPHBIX IICHOK, BOJIOKOH, U MEMOpaH.

PacTBOpBI MOIMMEPOB Kak MEPEXOIHBIE CUCTEMBI MEX1Y UCTHHHBIMH (TOMOTEHHBIMHU) U
KOJJIOUJHBIMA CHUCTEMaMH. YCJIOBHUS CAaMONPOM3BOJIBHOIO JUCHEPIUpPOBaHUsS (PacTBOPEHMS)
NOJMMEPOB B HU3KOMOJIEKYJSPHBIX  JKHIKOCTAX, pOJb  JHTPONMHHOTO  (akTopa.
KoMmOunaTopuaneHassT W HEKOMOMHATOpHANbHAs COCTABISIOIIME HSHTPONHMHM  CMELICHUS
HOJIUMEPOB ¢ pacTtBoputeneM. OCOOEHHOCTH acCOIMAlM MaKpOMOJIEKYJI B PacTBOPAX.
OO0pa3oBaHue B pacTBOpax MOJIMMEPOB HAJAMOJIEKYJSPHBIX U IMPOCTPAHCTBEHHBIX CTPYKTYP.
CrynHU OJIMMEPOB U UX PEOJIOTUYECKHE CBOMCTBA.

Monyasb 2. Medxcghasznvie ciou u nogepxHocmuule A61eHUs. 8 NOJUMEPHBIX CUCTEMAX

[ToBepxHOCTHOE HATSKEHUE MOJIMMEPOB. BiinsHue MONIEKYISIpPHOM Macchl, TeMIepaTyphl,
¢dusnyeckoro u (Ha3oBOro COCTOSHUS MOJTMMEPOB HA UX MOBEPXHOCTHOE HATsOKEHUE. PacueTHbie
U DKCHEPUMEHTAIbHBIE METOAbl OINpEAENCHUS TOBEPXHOCTHOTO HATSHKEHHS TOJIMMEPOB B
TBEPJIOM COCTOSIHUM. [IOBEpXHOCTHBIE CIIOM B TMOJMMEPHBIX CHUCTEMaX, HMX CTPYKTypa H
cBoiicTBa. OCOOEHHOCTH MOBEPXHOCTHBIX SIBICHUI B MOJIMMEPHBIX CHCTEMax. 3aKOHOMEPHOCTHU
a7copOIy TOJIMMEPOB U3 PACTBOPOB Ha TTOBEPXHOCTH TBEP/IBIX TEIL.

Mopnyas 3. Pacmeopul nonumepos u ux KoiiouOHO-XumuyecKue ceoucmad

BnustHue anuHbl M THOKOCTH MOJMMEPHOH 1LIETH, a TaKKe «KauyecTBa» pacTBOPUTENS Ha
KOH(pOpMallMu MaKpOMOJIEKYJI M KOJUIOMJAHO-XMMHUYECKHE CBOMCTBA PacTBOPOB MOJIUMEPOB. 0-
pacTBOpBl NOJIMMEPOB KaK KOJJIOMJHBIE CHUCTEMBL. OKCIEPUMEHTAIbHOE OIPEIEICHUE
MOJIEKYJISIPHOM Macchl OJUMEPOB M TEPMOJUHAMHUYECKUX MapaMETPOB MX B3aMMOJEUCTBUS C
pacTBOpUTENIEM METOJIaMU CBETOPACCESHUs, CEUMEHTAIMM B LIEHTPOOSKHOM I0JIE U METOJIOM
KalIMJUIIPHOM BUCKO3UMETPHH.

[lonuanekTponutel M KOJUIOMJHO-XMMHMUYECKHE  CBOICTBA  HMX  PacTBOPOB.
N3030eKkTprdecKas TOUKa, MOJUIIEKTPOIUTHBIN U JIEKTPOBA3KOCTHBIN 3(h(EKTHI.

Mopnyas 4. [lonumepHuvle u KOMROZUYUOHHBLE MATEPUATbL

HanonHeHnHple moauMepbl Kak JUCHEPCHbIE CUCTEMBI, UX Kiaccupukanus. JlucrnepcHsle u
BOJIOKHUCTBIE HAIOJHUTEIN IIOJIMMEPOB, HUX KOJUIOMJHO-XMUMHWUYECKUE XAPAKTECPUCTUKU U
METO/BI OIpEACNICHNUs. DHEprus W CWJIa MapHOrO B3aMMOJEWCTBUS YAaCTHIl HAIOJHUTENS,
ypaBHeHus Uil uX pacdera. POpMHUpPOBAHHE CTPYKTYp B IOJIMMEPHBIX CHUCTEMAaxX 3a CUeT
BO3HMKHOBEHHsI KOHTAaKTOB MEXKJy 4aCTHULAMU M B PE3yJIbTAT€ OTTAJKMBAHUS YaCTUL. THITBI
MEXYaCTUYHBIX KOHTAKTOB. IIOHATHE O IMPOYHOCTH €IUHUYHOIO KOHTAKTA MEXKIY YaCTHULAMHU.
Teopurst MPOYHOCTH KOATYJISLUOHHBIX CTPYKTYP U CIEICTBUS U3 HEE.

Moayab 5. Peonozcuueckue c60iicmea HanoJIHEHHbIX NOIUMEPHBIX CUCTEM

Peonornueckoe mnoBeneHHE CHCTEM C KOAaryJsIIMOHHBIMH CTpyKTypamu. llosHbie

pPEOJIOTUYECKUE KPUBBIE Ul JUCHEPCHBIX CHUCTEM C KOAryJSIMUOHHO — TUKCOTPOIHBIMU



CTpyKTypaMu. PacueT mNpoYHOCTM €AMHMYHBIX KOHTAaKTOB II0 JAaHHBIM PEOJOTHYECKHX
u3Mepenuil.  Ilpaktuyeckoe  MCMONB30BaHWE  TUKCOTPOIHBIX  AUCHEPCHBIX  CHCTEM.
Peonoruueckoe nosegeHre CUCTEM € IUIATAHTHOM CTpyKTypoil. Peonornueckas (obpatumasi) u
peliHoIIb/ICOBCKas (HeoOpaTHUMast) TUJIaTaHCHS.

KomonaHo-XxuMu4eckiue OCHOBBI MOJIYUYEHHS MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MAaTEPHAJIOB.
BnusiHue nucnepcHOCTH HamoJHUTENeH, (GopMbl dYacTHl, TUAPOPUIBHO — TrUAPOo(HOOHOH
MO3aU4YHOCTH UX IOBEPXHOCTU Ha MPOIECCHl 00pa30BaHUS M PA3PYLLIECHUS NPOCTPAHCTBEHHBIX
cTpykryp. IlpenBapurenbHoe Je3arperupoBaHue M afcopOLUUMOHHOE MOIUGUIMPOBAHUE
IOBEPXHOCTU YAaCTUI[ HAMOJIHUTENEH TpU MOJYyYEHUU TOJUMEPHBIX KOMIO3UIMOHHBIX
marepuaioB. BpiOop cTa0WiINM3aTOpOB MNpH MOJYYEHUHM MOJUMEPHBIX KOMIO3MLMOHHBIX
MaTepUajoB B 3aBUCUMOCTU OT MPHUPOAbl AKTUBHBIX IIEHTPOB HA IIOBEPXHOCTH YaCTHUI]
HaIOJIHUTEIIS.

4. O0beM y4eOHOH JUCIHIIMHBI

OoBem
. B B
Bupabl yueOHoii padoThI B 3a4eTHBIX
aKajeMH4YeCKHX | ACTPOHOMHYECKHX
eAMHHUIAX
yacax yacax

OO0mas Tpy10eMKOCTh 3 108 81
AUCHUILIMHBI 0 Y4e0HOMY ILIAHY
AyauTOpHBbIE 3aHATHS: 1,5 54 40,5

Jlexumu (Jlek) 12 9

[Tpaktuueckue 3anstus (I13) 24 18

Jlaboparopus 18 13,5
CamocrositesabHas padora (CP): 1,5 54 40,5
Bua uToroBoro KOHTpoOJIst 324€T ¢ OLeHKOM

AHHOTaNUs Y4eOHOH NMporpaMMspl JUCHHUILIMHBI

b1.B.04 «IIpumenenne CAIIP 111 npoeKTHpPOBaHNUs NPOLECCOB MOJIY4YEeHHUSsI MOJTHMEpPOB»

Hanpasienue 18.04.02 «3uepro- u pecypcocOeperarolye mporecchl B XUMUYECKOH
TEXHOJIOTHH, HePTEeXUMHUHN U OMOTEXHOJIOTHUI
MarucTepCKOu MporpamMmsl
«CoBpeMeHHOE TEXHOJIOrHUecKoe 000py1I0BaHUE NEPEPAOOTKH MOTUMEPOBY

HEJIN U 3AJAYU JUCHHUATIJTINHBI

Henp aucHMNIMHBI — TOJY4YEHHE CTYJEHTAaMU 3HAHUNW W HABBIKOB NPUMEHEHUs
COBPEMEHHBIX IMPOrPaMMHBIX KOMIUIEKCOB JUIS  PEIICHHA 3aJa4  TEXHOJIOIMYECKOIO
IPOEKTUPOBAHUS ~ XUMHUKO-TEXHOJOTMYECKMX IPOLIECCOB MpU  pa3pabOTKe HOBBIX U
MOJIEpPHU3ALMU JCUCTBYIOLIIMX IpPOU3BOACTB. Llenbro HacTOALIEr0 Kypca TakkKe SBIAETCs
oOydeHue ciymareneil COBPEMEHHBIM METOJaM TEXHOJOTMYECKHMX pacdyeTOB U pacdeTHBIX
UCCJIENOBAHUM XMMHKO-TEXHOJOTUYECKUX IPOLECCOB C MCIOJIb30BAHUEM IMAKETA MPHUKIAIHBIX
nporpamum (IIIIIT) MATLAB u nakera moaenupytomux nporpamm CHEMCAD.

TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUSA JUCIUAIIJIIMHBI



W3yueHre  IUCHMIUIUHBI  CHOCOOCTBYET  (OPMHUPOBAHMIO  CICAYIOIIUX  KOMIICTCHITHIA:
OOMIEKYIbTYPHBIX:

- CIOCOOHOCTHIO K a0CTPaKTHOMY MBIIUICHHUIO, aHanu3y, cuaTe3y (OK-1);

- CIOCOOHOCTBIO COBEPIICHCTBOBATh U Pa3BUBATh CBOW MHTEIUICKTYaIbHBIN U OOIICKYIbTYPHBIN
YPOBEHbD, MOJIY4aTh 3HAHHS B 001aCTH COBPEMEHHBIX MTPOOJIEM HayKH, TCXHUKU M TEXHOJIOTHH,
rYMaHUTApHbIX, COIUAIBHBIX U SKOHOMUYecKuX Hayk (OK-4).

O6menpodeccnoHaTbHBIX:

- TOTOBHOCTBIO K MICTIOIH30BAHUIO METOJOB MaTEMATHIECKOTO MOJISTHPOBAHUS MATEPUAIOB U
TEXHOJIOTUYECKUX MPOIECCOB, K TEOPETHYECKOMY aHAIIN3Y U IKCIICPUMEHTAIBHOM MTPOBEPKE
teopernyeckux runore3 (OI1K-4)

[TpodeccrnoHambHBIX:

HAyYHO-UCCIIeIOBATeNbCKasl 1A TEIbHOCTh!

- CIIOCOOHOCTBIO OPraHU30BBIBATH CAMOCTOSITEIIbHYIO U KOJJIEKTUBHYIO HAy4YHO-
HCCJIEIOBATENILCKYIO padOoTy, pa3pabaTbIBaTh IUIAHBI U IPOTPAMMBI POBEICHUS HAYYHBIX
UCCIICIOBAaHHMI U TEXHUYCCKUX Pa3pabOToK, pa3pabaTeiBaTh 3aaanus i ucnonaurenei (I1K-1);
- TOTOBHOCTBIO K TIOMCKY, 00paboTKe, aHAIU3y U CUCTEMATU3allMd HAyYHO-TEXHUYECKON
uHOPMAIIHH 110 TEME MCCIICI0BaHNUs, BBIOOPY METOIUK U cpeicTB pernenus 3agaaqn (I11K-2);

- CITIOCOOHOCTHIO UCIOJIB30BATh COBPEMEHHBIE TPUOOPHI M METOAUKHI, OPraHU30BBIBATh
MIPOBEJICHUE IKCIICPUMEHTOB U UCTIBITAHUH, IIPOBOIUTH X 00pabOTKY U aHATM3UPOBATH MX
pesynbratel (ITK-3);

B pe3ynbraTe u3yueHus: AUCUUIIIMHBI CTYACHT JOJIKEH:
3namo:
- METO/Ibl TEXHOJIOTHYECKUX PACUETOB XUMHUKO-TEXHOJIOTUYECKUX MPOLIECCOB C MPUMEHEHHEM
maketoB MATLAB u CHEMCAD;
- YUCIIEHHBIE METO/Ibl BBIYMCIUTEIHHON MATEMATUKH JUUIsl pealli3allii Ha KOMITbIOTEpax
YUCJICHHBIX aJITOPUTMOB PACYETOB XMMHKO-TEXHOJIOTUYECKUX MTPOIIECCOB;
- criocoOb! mpuMmenenus nakeroB MATLAB u CHEMCAD 15t TEXHOOTHYECKHX PacueToB
XUMHUKO-TEXHOJIOTHUECKHUX MPOIIECCOB MPU PEIICHUH 3a7]a4 HAYYHBIX UCCIICIOBAHUH, a TAKKE
3a/1a4 TEXHOJIOTMYECKOTO MPOEKTUPOBAHUS XUMUKO-TEXHOJIOTUUECKUX CUCTEM;

- MIPUHIIMITB TPUMEHEHHUS METOAMK TEXHOJIOTMUECKHX PACYETOB IPU aBTOMATHU3UPOBAHHOM
npoektupoBanuu (CAIIP).

Ymemes:

- HpI/IMeHSITI) HOJ'Iy‘IeHHI)Ie 3HAHUS HpI/I pCIHeHI/II/I HpO(l)CCCI/IOHaJ'II)HI)IX 3aaa4 HpOBC}IeHI/IH
TEXHOJIOTHYECKUX PAaCYETOB MPOLECCOB XUMUYECKON TEXHOJIOTUH;

- paCCqI/ITI)IBaTI) pC)KI/IMHBIe, TCXHOJIOTHUYCCKUEC U KOHCTPYKHI/IOHHBIC napaMeTpLI npoueccma B
amnmnapaTax XMMAYECKOW TEXHOJIOTUH

- paCCqI/ITI)IBaTI) TEXHOJIOTHYCCKHUEC CXEMbI XUMHNYCCKUX HpOI/I3B0}ICTB, B TOM 4HHCJIC U C
00paTHBIMU (PEIUKINYECKUMH) MaTepUATbHBIMU U TEIIJIOBBIMU TTOTOKAMU;

- pemaTL 3aJa4Yy OIITUMHU3AI[N HpOHCCCOB XHMI/I‘ICCKOﬁ TCXHOJIOTHUHA.

Bnaoemo:

- metogamu npumeHenus naketa MATLAB u nakera CHEMCAD nnst npoBeaeHust
TEXHOJIOTHYECKUX PACYETOB M ONTHUMHU3AIUH MPOIECCOB XMMUYECKON TEXHOJIOTHH, a TAaK¥Ke
CHHTE3a XMMHUKO-TEXHOJIOTHYECKUX CUCTEM M MOJATOTOBKH MCXOMHBIX JAHHBIX IS
MIPOCKTUPOBAHUSI.

3. KPATKOE COAEP) KAHUE JUCHUIIJINHBI



Tema 1.BBenenmne. TexHosiormyeckoe NpPOCKTHPOBAHME XHMHYECKHX IPOM3BOACTB €
npumenenuem CAIIP. KonmenryanpHOoe ©  pabodee MNPOCKTUPOBAHHUE XUMHUUYECKUX
IIPOU3BO/ICTB. TexHonornueckoe u TEXHUYECKOE IIPOEKTUPOBAHHUE. Cucrembl
aBTOMAaTU3UPOBAHHOTO (KoMITbIOTepHOT0) TIpoekTupoBanus (CAIIP). [lpumeHeHnEe KOMIUIIEKCOB
KOMIIBIOTEPHBIX IIPOrpaMM IIPH IPOEKTUPOBAHUU - MAKETOB NpUKiIagHbIX IporpamMm (IIIIII) u
nakeroB mozenupyromux mporpamMm (IIMII). Otanbl pa3paboTku, ycoBepIIEHCTBOBaHUS,
MOJICpHU3AIMK W AMBEPCH(PHUKAINU TEXHOJOTMA B XHMMHUYECKOH M CMEXKHBIX OTpacisax
MIPOMBINIJICHHOCTH, a TAaKXKe pa3pabOTKU MPOEKTOB XMMHUUECKHUX MPOU3BOACTB.

Mopayas 1. OnpenesieHue TepMOAMHAMUYECKHX U PU3NKO-XHUMHUYECKHX CBOMCTB U1l
NPOBeIeHUs TEXHOJIOTHYeCKHX PacyeToB.
Tema 2. Onpenenenue cCBOMCTB-KOHCTAHT U CBOMCTB-3aBHCUMOCTEH /151 MHANBHIYAJIbHbBIX
BemecTB. OCHOBHBIE CBOWCTBA WMHJMBHAYaJIbHBIX BELIECTB, MCIOJb3yE€MbIE I IPOBEACHUS
texHonoruueckux pacueroB B CAIIP. dakrorpaduueckue 6a3pl nanusix (bJ]) mo cpoiicTBam-
KOHCTAaHTaM M 3aBUCUMOCTSIM CBOWMCTB OT TEMIIEpaTyp U JABJICHHUI — CBOMCTBAM-3aBUCUMOCTSIM.
OO6paboTKka MaHHBIX O 3aBHCHMBIX CBOMCTBaX C LEJNbI0O UX MAaTEMAaTUYECKOrO OIUCAHHUA W
onpezaeneHuss Kod((UIMEHTOB PErpecCHOHHbIX 3aBucUMocTed. [lpuOnmkeHHbIE METOJbI
ONpe/ENIEHUs] CBOWCTB HWHAMBUAYAJIbHBIX BELIECTB IPU OTCYTCTBUU HKCHEPUMEHTAIbHBIX
JaHHbIX. OnpeneneHne KPUTHYECKUX CBOWCTB OPraHUYECKHMX BEIIECTB 110 CTPYKTYPHBIM
rpynmnaM HxX MOJEKYI.
Tema 3. Pacyer CBOWCTB MHOIOKOMIIOHEHTHBIX U MHOrogasHbIx cMeceil.
dakrorpaduueckue 0a3bl JaHHBIX MO CBOMCTBaM MHOTO(a3HBIX MHOTOKOMITOHEHTHBIX CMECEH.
O0paboTka COOCTBEHHBIX M 3aMMCTBOBAaHHBIX M3 JUTEPATYpPhl HKCIEPUMEHTAIBHBIX JaHHBIX O
TEPMOJMHAMHYECKUX ¥ (U3UKO-XUMHUECKUX CBOHCTBax cMmeced. [IpuOmmKkeHHbIE METOJIbI
MpeJICKa3aHusl CBOWCTB CMeceil MpH MX OTCYTCTBUU B JHTEpaType U 0a3ax NaHHBIX. MeTonbl
pacueTa OCHOBHBIX CBOWCTB MHOTO(Aa3HBIX MHOTOKOMITOHEHTHBIX CHCTEM, HEOOXOAWUMBIX IS
TEXHOJIOTMYECKUX  PAcyeTOB: IMApPOKUJIKOCTHOIO PABHOBECHs, HSHTAIbBIUI cMeced U
K03()PHUIIMEHTOB MacCO-TEILIONEePEIauH.
Tema 4. Pacuer KMHeTH4YeCKHMX NApaMeTPOB M TeIJIOBBLIX 3((eKTOB TIOMOTeHHBLIX H
reTeporeHHbIX XMMHMYECKHX NpeBpamieHuil. PacueT KOHCTaHT paBHOBECUS U KHMHETHYECKHX
KOHCTAHT TOMOTEHHBIX W TE€TEPOreHHBbIX XMMHYECKUX pEaKIUi, a TaKXKe OIpeAeeHHEe HX
3aBUCHUMOCTEN OT TeMIeparyp, JaBieHU U cocTaBoB (a3. YpaBHeHus ApeHuyca u Jlenrmropa-
XUHILIENbBY/A; METOABI ONpeneNeHust UX KOd(Q(UIMEHTOB Ul pPeakUui B KUKOW M MapoBOH
¢azax. [IpuOMMKEHHBIN pacyeT XMMHYECKOIro MpeBpallleHuss METOA0OM MHHMMM3AIUMKU SHEPTHU
['u66ca.

Mopayab 2. Pacyer npoueccoB B XHMHYECKHX PeaKkToOpax.

Tema 5. Pacyer peakTOPHBIX MPOLECCOB ¢ Y4€TOM KOHBEPCHH KJIIOYEBbIX PearcHTOB.
OmnpeneneHnue KIIOUEBBIX PEareHTOB XMMHUYECKHUX peakuuil. Pacuer pe3ysnbTaToB XHMMHUYECKOTO
IIPEBpaLICHMs 1JI1 OJHOW CyMMapHOM peakLUu U Il MHOTOCTaAuMHON peakiuu. Onpenenenne
PAaBHOBECHBIX YCIIOBUM XHMMWUYECKUX IIPEBPALLECHUM M y4eT CTENEHU HE JIOCTUKCHUSA
XUMHUYECKOIO0 PaBHOBECHS.

Tema 6. Pacyer peakTOpPHBIX IIPOLIECCOB HA OCHOBE [JAaHHBIX O KOHCTAHTAX
paBHOBecHsl XMMHYecKHX peakumii. Omnpenenenue  KOXQQPHUIMEHTOB  PABHOBECHS
MHOT'OCTaIUMHBIX XUMUUECKUX PEAKIUN U UX TEMIIEPATyPHBIX 3aBUCUMOCTEM. YUET CTEIIEHU He
JOCTHKCHHMSI PaBHOBECHS Ha OTACIBHBIX CTAaIUAX MHOIOCTaAuNHOW peakuuu. Pacuer
apaMeTpoB PEaKTOPHOTO Mpoliecca B U30TEPMUUECKUX, aJMa0aTHUECKUX U MOJIUTEPMUUYECKUX

YCIIOBUSIX.
Tema 7. Pacyer peakTOPHBIX NPOLECCOB € Y4eTOM [JAAaHHBLIX O KOHCTAHTAX CKOpOCTel
OTIEJbHBIX CTAAUN XMMHUYECKUX NMpeBpameHuid. Pacuer peakTOpHBIX MPOLIECCOB MPOIECCOB
JUIsl TOMOTEHHBIX M T'€TEPOT€HHBIX MHOIOCTAJUNHBIX XMMHMUYECKHUX peakuuil. CTaHmapTHBIA U



COOCTBEHHBI BapUaHT 3aJaHUSl CTEXUOMETPUYECKOW CXEMBbI NMPOTEKAHWsSI MHOIOCTaAUMHOMN
XMMHYECKOM peakluHh. 3aBUCUMOCTh 3aBUCUMOCTH JUISl ONPEACIICHUS KOHCTAHT CKOPOCTEH
peakuMii ¥ MX mapaMmerpuueckas uaeHTuuKanus. OnpeneneHue peakiHMoOHHOTO o0bema B
peaxkTopax ¢ MEIIAJKON 1 TpyOUaThIX peakTopax. Pacuer peakTOpHBIX MPOIIECCOB C pyOaIIKOii.
Mopayas 3. Pacyer npoueccoB pa3jejieHus: B 1apo(ra3o)->kKMJIKOCTHBIX CHCTeMAaX.

Tema 8. Pacuer mpoueccoB B HMCHAPUTENAX M KOHJAEHCATOPAX MHOIOKOMIIOHEHTHBIX
cMmeceii. Pacuer (a3oBoro paBHOBeCHS IKHIKOCTb-TIAD M KHJIKOCTb-KHJIKOCTHb-TIAp B
MHOTOKOMIIOHEHTHBIX CMECSAX C Y4E€TOM HEUJCAIbHOCTH MapoBOW M KUIKON (a3. Pemenue
3a[a4u apaMeTpUUecKO HASHTU()UKALUH TSl ONPEIeNICHHsI KOHCTAaHT ypaBHEHUH IS pacyera
KOA(p(UIMEHTOB AaKTUBHOCTM B MHOTOKOMIIOHEHTHBIX JKUAKUX CHCTeMax IpH (ha30Boii
paBHOBecHH. Pacyer mapameTpoB MapOXHIKOCTHBIX CHUCTEM (JOJIM HapoBOi (has3bl, COCTaBOB
KUAKOW M mapoBoii (a3) mpu pa3iMyuHBIX TeMIlepaTrypax U JaBieHusx Beibop moneneil yuera
HEHJICATbHOCTH JKUAKOM M TapoBod (a3 ams pacuera uUcCHapuTenedl M KOHACHCATOPOB
MHOT'OKOMIIOHEHTHBIX CMECEH.
Tema 9.Pacuer npoueccoB adcopOuum M pekTH(GHUKALIMH B Tapeab4yaTbhIX U HACAT0YHBIX
KoJI0HHAX. Pacuer (a3zoBoro paBHOBecHs ra3-KHUAKOCTb U Map-KUAKOCTb C HCIOJIb30BAaHUEM
YpaBHEHUN COCTOSIHHS MPU PA3IMYHBIX AaBiICHUSAX. [IpuOImKeHHBIA OIEHOYHBIN M MPOEKTHBIN
pacueT pekTuduKaIy Ha OCHOBE BHIOOpA KIIFOUEBBIX pa3jesieMbIx cMeceld. Pacuer mpoieccoB
busnyeckoit abcopOiuu M peKTU(UKANMHA C WCIOJIH30BAHUEM KOHICIIIMH TCOPSTHUECKOM
Tapenku. DMIUPUIECKU ydeT d(pPEeKTUBHOCTH KOHTAKTHBIX YCTPOWCTB KOJIOHHBIX aIlllapaToB.
Onpenenenue AMaMETPOB U IEpenaja JaBleHUN B KOJOHHAaX. PacueT mpoieccoB ¢ yd4eTom
MHOTOKOMIIOHEHTHOM Maccollepeadyl B TapenbyaTblX M HacaJOYHbIX KOJIOHHaX. Pacuer
IIPOLIECCOB XEMOCOPOLIMHU U PEKTU(PUKAIINM C XMMUYECKUMU PEAKIIUSIMHU.
Tema 10. Pacuer mnpoumeccoB KuAKO(pA3ZHOM OHKCTPAKIUM B KOJOHHBLIX ammaparax.
MonenupoBanue (a3zoBOr0 pPaBHOBECHUS JKUAKOCTh-KUAKOCTh. BBIOOp Mozeneit ans ydera
HEUJCATbHOCTH JKUIKUX (a3 Mpu pacdeTre mpolecca KUAKOCTHOM dKcTpakuuu. Pacuer
KOJIOHHOTO arrapara SKCTpaKIUU C y4€TOM KOHLIETILUN TEOPETUUECKON CTYIIEHU pa3/ICIeHHUS.

Moayas 4. Pacuer npoueccoB B TenJ1000MeHHUKAX.
Tema 11. OueHouHbIli pacyeT TEMI000MEHHUKOB Pa3JINYHbIX THNOB. OIHONOTOYHBIE U
nByxmnotoyHsle TermoOMeHHukn B mnakere CHEMCAD, Pemenue npsmoit 3amaunm ¢
onpejeNeHue cpeaHenorapapMUYecKo pa3HOCTH TeMmIepaTyp U TEIUIOBOM Harpysku.
ABTOMATHYECKHH pacyeT C ONPEICIICHUEM IapaMeTPOB BXOJHBIX IOTOKOB IO 3aJaHHBIM
3HAUEHUSM I[apaMeTPOB BBIXOAHBIX IOTOKOB. Pacuer pacxoia TEIIOHOCUTENS Ha OCHOBE
JTAHHBIX O €ro TEIUIOTBOPHOI CIIOCOOHOCTH.
Tema  12. KoOHCTPYKIMOHHBIH  pacyeT  KOXKYXOTPYOHBIX ¥  INIACTHHYATBIX
TeNJIOOOMEHHMKOB, a TaK/Ke TeIVIOOOMEHHHMKOB «Tpy0a B Tpy0de» H anmaparoB
BO3YLLIHOI0 OXJIaxaeHusl. [[poeKTHBIN pacyeT TenI00OMEHHUKOB C ONpPEEICHUEM IJIOIAAN
MOBEPXHOCTU  TEIUVIOOOMEHHUKOB U  Ko3(pduIMeHToB  Temionepeaaun. OmnpeneneHue
TUIIOPAa3MEpPOB TEMJIOOOMEHHUKOB. Peann3anusi OLIEHOYHOrO pacyeTa TEMJI00OMEHHUKOB C
M3BECTHBIMU KOHCTPYKIIMOHHBIMHU MTapaMeTpaMH.

Mopayas 5. PacuerHble ucc/iel0OBAaHMA M ONTHMHM3ALMA TEXHOJOTMH XMMHYECKHMX
NPOU3BO/JCTB.
Tema 13. 'mapaBanyecknii pacyer TPyOONPOBOIHBIX CHCTEM B TEXHOJIOTMYECKHMX CXeMaXx.
[TapanennpHO-MOAYNBHBIA OAHOBPEMEHHBIM THAPABIMYECKUM pacdyeT NPOU3BOJIBHBIX CXEM
TPYOONIPOBOJHBIN CHCTEM C ONpeEesIeHneM JIaBJIeHUI U pacXoJJ0B MOTOKOB B TEXHOJIOTHYECKON
CXeM€  XMMMUYECKHX  MNpous3BoAcTB. (COBMECTHOE  pEUIEHHE  CUCTEMBI  ypaBHEHUU
MaTeMaTUYeCKOT0 OIMHUCAHUS TMPOILIECCOB B TPYOONpOBOAHBIX cucTeMmax. OrmnpeneneHue dYucia
CTerneHeil cBOOO/bI CHUCTEMBbl ypaBHEHMH MaTeMaTHYECKOrO OINMCAaHMsS U 3a/laHue HCXOIHBIX
JAHHBIX JIJIS1 OLIEHOYHBIX PacYeTOB TEXHOJIOTHH ¢ TpyOOIpoBogaMu, GUTHHTAMH U apMaTypoil.
Tema 14. Pacuer »JHepro-pecypcocéeperaiommux  peuukjIndeckux  (00paTHBIX)
MATEepPHAJIbHBIX H TEIUIOBBIX MOTOKOB TEXHOJOITHYeCKHUX CXeM XMMHYeCKMX MPOM3BOJACTB.
ITocaenoBaTesbHO-MOAYJIBHBIN pacyeT IPOLECCOB B ammaparaX TEXHOJIOTMYECKHX CXEM



XUMHUYECKHUX IMPOU3BOJICTB. AJTOPUTMBI METOAOB NMPOCTHIX HTEparuii, BercreiiHa U TIaBHBIX
COOCTBEHHBIX 3HAYEHHUI AJi1 pacuera MPOU3BOJCTB C PELMKIMYECKUMHU MOTOoKamH. [Ipumepsl
pacyera TEXHOJOTWH ¢ mpoueccamu HedrenpepaboKu C IMCEBIOKOMIIOHEHTaMHU HE(TSIHBIX
dpakiuii, ¢ pacTBOpaMu 3JIEKTPOIUTOB — HEOPraHUUECKUMHU BEIIECTBAMHU, U C OPraHUYECKUMHU
CHCTEMaMH, B TOM YHCIE C BOJIOM.

Tema 15. Onpenesnenne oNTHMAJIbHBIX MAPaAaMETPOB TEXHOJIOIHUYECKUX MpoueccoB. Brioop
eneBblX (QYHKIMA W pacuyeT ¢ UX HUCHOJb30BAHUEM ONTUMATBHBIX TEXHOJOTHYECKHIX
napaMeTpoB E€AMHHII O0OpYAOBaHHS TEXHOJOIMYECKOl cxembl. PacueTHoe wuccienoBaHue
MapaMeTPUUECKONH YYBCTBUTECILHOCTH IENEBBIX (QYHKIUH K HM3MEHCHHIO TEXHOJIOTHYECKHUX
apaMeTpoB IMPOIECCOB MPOU3BOACTBA. BpiOOp 3(PPEeKTUBHBIX aNrOPUTMOB ONTHUMH3ALUU
SHEpPropecypcocOeperaoux TEXHOIOI M.

Tema 16.3akaouenne. Ouenka 3¢PeKTUBHOCTH NPUMEHEHUS COBPEMEHHbIX IAKETOB
NPUKJIATHBIX U MOJEJTUPYIOIIHX MPOTrPaMM JIJIs IPOBEIeHNUsI TEXHOJIOTHYECKUX PACYETOB B
CAIIP. Heooxogumocts nipumenenus [T MATLAB u IIMIT CHEMCAD nns npoBeaeHust
TEXHOJIOTHYECKUX pacueToB. JlocTOMHCTBA U HEAOCTAaTKH Hcnoiab3oBanus nmaketoB MATLAB u
CHEMCAD npu pa3pabdotke texHonoruii. OOmactu npumeHeHus maketoB MATLAB wu
CHEMCAD npu BeinosiHeHHH TeXHOJOTHIecKuX pacyeToB B CATIP.

4. OFBEM JUCHUILINHBI U BUIbl YYEBHOMN PABOTHI

. B 3a4yeTHbIX | B akanem. | B akagewm.

Buabl yueOHoii padoThI
eAMHUIIAX yacax qJacax

OO01asi TpyA0eMKOCTh JMCIUILIMHBI 10 y4eOHoMYy | 2 72 o4
ILUIAHY
AyIMTOpHBIE 3aHATHS: 1 36 27
[IpakTuueckue 3aHATHS 36 27
CamocrositesibHas padora 1 36 27
Bua koHTpOJIS 3a4éT

AHHOTauA padoyeil NPOorpaMMbl JUCHUINJIMHBI

b1.B.0S «Hay4Hble 0CHOBBI IOJIy4YCHHS MOJTHMEPOB €O CIIEHAJBLHBIMHA CBOHCTBAMM

HanpasyieHue 18.04.01 «Xumudeckast TEXHOJIOTUSA» MaruCTEPCKON MPOTrpaMMBbl
«XuMHUYecKasi TEXHOJIOTHs NepepadOTKU INIACTHUECKUX MAacC U KOMITO3ULIMOHHBIX MaTepHaIOB)

1. Jucuunnuna «HayuyHble OCHOBBI IOJyYeHHMs] MOJUMEPOB CO CHEIHMATIbHBIMU
CBOMCTBaMM» SBJISIETCS 0053aTeNbHON AMCUUIIIMHON BapraTUBHOM YacTu. Lleab qucHUNIMHBI
— (hopMuUpOBaHHE Y MaruCTPAHTOB YIIyOJEHHBIX 3HaHUI O COBPEMEHHBIX METO/axX CHHTE3a U
TEXHOJIOTMM IPOU3BOJICTBA COBPEMEHHBIX ITOJIMMEPHBIX MAaTEPHAIOB CO CIEHHAIBHBIMU
CBOMCTBAMH.

2. B pe3ysibTaTe 0cBOEHHUS JUCHUILIMHBI 00y4alOIIUiics (MATMCTPAHT) H0JIKEH:

3HaTh:

- OCHOBBl U TPHUHIMUMBI Pa3pabOTKH W MHTEPOpPETallMd MOJeNel Mo Bompocam
TEXHOJIOTHH IMOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepHalioB

- OCHOBHBIE KJIAacChl IOJUMEPOB, OOJIAZAIOMIUX ONPEACIEHHBIMU  CHEIMATbHBIMU
cBOiicTBaMH  (OTHECTOMKOCTBIO, TEPMOCTOMKOCTBIO, CTOWKOCThIO K  Yd-00iydeHuto,
OunopasinaraeMbie IOTUMEPHI);

- 3HaTb OCHOBHBIE TEXHOJOTMYECKHE IPOLECChl IPOU3BOJCTBA IOJIMMEPOB CO
CIIELMAJIbHBIMU CBONCTBAMU;

- OCHOBHBIE METO/IbI MOJU(DUKAIIMKN TOTUMEPOB Ui 3PPEKTUBHOTO PETYIUPOBAHUSA UX
CBOWCTB

Ymersn:



- IPUMEHATH TEOPETUUYECKUE 3HaHMs U1 NPEJCKA3aHUs IIOBEJIEHUS IOJIMMEPOB U
MaTepuaoB Ha UX OCHOBE O] BO3JCHCTBUEM Pa3IU4HbIX (DaKTOPOB;

- OOBSICHATH OCHOBHBIE IPOILIECCHI, MPOTEKAIOIIME IPU BO3ACUCTBUUM HA IOJIUMEPHI
pa3INyYHbIX (PAaKTOPOB C LENbI0 UX MOAU(PUKALNY;

- ONpEeAeNATh BIUSHHE BAKHEHIIMX  TEXHOJOTMYECKHX IapaMeTpoB Ha  (hu3HKO-
MeXaHUYECKHE TTOKa3aTelu;

- JIeJ1aTh KaueCTBEHHBIE BBIBO/IbI U3 KOJMUYECTBEHHBIX JAHHBIX.

Baagern:

- COBPEMEHHBIMH TEOPETUYECKUMHU MPEACTABICHUSAMU XUMUHU U TEXHOJIOTUU TOJUMEPOB
U TIOJIMMEPHBIX MaTEpUajIoB CIEIUATbHOIO HA3HAYCHHUS,

- MeToJaMM OIIMCaHMs M OLIEHKM TEXHOJOIMH IPOU3BOJACTBA IOJIMMEPOB CO
CrelraibHBIMU CBOMCTBAMU;

- METOJJaMH HCIIOJIb30BaHUS KOMIUIEKCHOTO MOIX0a MPH BIOOPE METOIOB ONPEICTICHHS
CBOICTB MOJMMEPHBIX MaTEpPUAIIOB;

- MEXaHU3MaMHU OLIEHKM HOBEHIIMX TEXHOJOTMH IpU IPOU3BOJCTBE IOJIMMEPOB CO
CHeIMaIbHBIMU CBOMCTBaMH.

[Ipouecc wu3ydeHus aucHUIUIMHBI «HaydHble OCHOBBI TMOJIYYEHHS TIOJUMEPOB CO
CHeMaTbHBIMH CBOMCTBAMI» HAlpaBiieH Ha (JOPMUPOBAHHE CICAYIONIMX KOMITETCHIINNA:

Oo6menpodeccnoHaNbHBIX:

- CIOCOOHOCTBIO K MPO(ECCHOHATBFHON JKCIUTyaTallkd COBPEMEHHOTO O0OpYIOBAaHUS H
nprOOPOB B COOTBETCTBHUH C HampasiieHueM u npoduiem moaroroku (OIMTK-3);

[IpodeccronanbHbIX:

- TOTOBHOCTBIO K TIOMCKY, 00pa0bOoTKe, aHAIU3Y M CUCTEMATHU3aIlMi HAyYHO-TEXHUYECKOU
uH(pOpMAIIHMH 110 TeMEe HCCIIeI0BaHUs, BHIOOPY METOIUK U CpeICcTB pemienus 3amaun (I1K-2);

- CIIOCOOHOCTBHIO HCIOJIb30BAaTh COBPEMEHHBIE MPHOOPHI U METOJIUKHU, OPTaHU30BBIBATH
MPOBEJCHNE SKCIIEPUMEHTOB U HCIBITAHUM, MPOBOAUTH MX 00pabOTKYy M aHAIM3HPOBATh UX
pesynbrathl (I[TK-3).

3. Kparkoe coaep:kanue JIUCHUIITHHBI

Moayasb 1. Moaugukanust noJMMepoB Kak METOJ CO3JaHMs NOJIMMEPHBIX MaTepHalloB ¢
HIMPOKUM CHEKTPOM XUMUYECKUX U (PU3UKO-MEXaHUUECKUX CBOMCTB.

Paznen 1.1. Xumuueckas U CTpyKTypHas MOAU(UKAILINS TOTUMEPOB.

Paznen 1.2. UWuTepnomumepsl Kak CaMOCTOSITENIBHBIA KJIACcC TMOJMMEPOB. MeTomabl
CHUHTE3a UHTEPIIOJIUMEPOB.

Pa3nen 1.3. Metoasl MmoauduKaiu MoJMMepoB B MPOIEcce UX MepepadoTKU C IENbI0
CO3/1aHUs MaTepUaJIOB CO CIIELUAIbHBIMU CBOMCTBAMHU.

Monyas 2. TepMo- U TETUIOCTONKHE MTOTUMEPBHI.

Paznen 2.1. Tepmocroiikue KapOOIeTHbIe, TI'€TepOLeTHbIe, T'€TEePOLUKIOIEIHbIE
MOJIUMEDPHI.

Pazgen 2.2. DeMEHTOPraHUYECKUE U HEOPTAHUYECKUE TIOJTUMEPBI.

Pa3gen 2.3. Metos! onpeeneHus TEMIOCTOMKOCTH U TEPMOCTONKOCTH MTOJTUMEPOB.

Monayas 3. buopasnaraeMsle OJIMMEPBHI.

Pazgen 3.1. Knaccudukanusi, OCHOBHBIE XapaKTEPUCTHUKH U CIOCOOBI TOTY4YEHHUS
OuopasnaraeMbIX MOJIUMEPOB.

Pa3gen 3.2. OcHOBBI nporiecca OMOPa3NoKEHHS MOJIUMEPHBIX MaTepHaioB.

Monayas 4. Ilonvmepsl ¢ TOHMKEHHON TOPIOUYECTBIO.

Pa3znen 4.1. CuHTE3 HETOPIOUMX TOJMMEPOB, MOAU(GUKAIUS TOJIMMEPOB C IIEJBIO
CHW)KEHHUS UX TOPIOYECTH.

Pazgen 4.2. Xumuueckue  acmeKThl  CHIJKEHUS  TOPIOYECTH  IMOJIMMEPHBIX
KOMITO3ULIMOHHBIX MaTepUaJIOB U ABIMOBBIIEICHUS ITPH UX TOPEHUHU.

4. O0beM ANCUMIIUHBI U BU/IbI Y4e0HOI padoThl



B . 3auéraniec ea. | KommdecTBo KonuuectBo
U yaeOHO# paboThI
aKaJEMUYECKHUX ACTPOHOMUYECKUX
4acoB 4acoB
Bcero: 5 180 135
AyautopHasi pabora, B T.4. 2,3 84 63
Jlexnun 10 7,5
JlaGopaTopHas pabota 36 27
[TpakTukym 38 28,5
CamocrosiTesibHast pa6oTa, B T.4. 2,2 78 58,5
[TogroroBka K J1abOpaTOPHBIM 21 15,75
paboram
[ToaroroBka K MpakTUKyMy 21 15,75
[ToaroroBKka K KOHTPOJIHBIM 18 13,5
paboram
Jlpyrue BHIBI CaMOCTOSITEIbHOMN 18 13,5
paboThI
KonTpoasn 0,5 18 13,5
Buj1 HTOroBOro KOHTPOJIS: 9K3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI

b1.B.06 «®u3uko-xummnyeckasi Moau(uKAINUs MOJUMEPHBIX MATEPUAJIOB M HATIPABJIEHHOE

PeryjiupoBaHnue CBOMCTB MmMoJIMM€EPOB IpH nepepaﬁoTKe»

HanpasyieHue 18.04.01 «Xumuueckasi TEXHOJIOTUS» MaruCTEPCKOM MporpaMmbl
«XHUMHYECKask TEXHOJIOTHS IepepadOTKH MJIACTUUECKUX MAacC U KOMIO3ULMOHHBIX MaTEPUaIOB)

1. JucumminHa
HaIpaBJICHHOE  PEryJIUpOBaHUE

«DU3UKO-XUMHUUECKAS
CBOWCTB

HOJMMEPOB

pu

MOTU(UKAIMS  MOJUMEPHBIX MAaTEpUATOB U
nepepaboTke»

SIBJIICTCA

00s13aTeNbHON AUCHUIUIMHON BapuaTUBHOW YacTu. Lleab AucnMmimHbl — QGopMupoBaHue y
MarucTpaHTOB YIIyOJEHHBIX 3HAHMH O TMpolleccax HANpPaBICHHOIO PETYIUPOBaHUS CBOMCTB
MOJIMMEPHBIX MaTEPUAIIOB;
- HCIOJIB30BAHUC IMOJTYYCHHBIX 3HAaHUU JJISL pa3pa60TK1/1 IMPOMBIINIJICHHBIX TCEXHOJIOTHA
MOJIy4EHUs TOJIMMEPHBIX MAaTEPUAJIOB;
- IMOJIYYCHHE MPAKTUYCCKUX HAaBBIKOB
MIPOTHO3UPOBAHUSI UX CBOMCTB;
- YMEHHE TMPUMEHATh Ha TMPaKTHKEe TpH paboTe B 00JaCTH TEXHOJOTHU TEepepadOTKH
MJIACTMACC TOJIYYEHHBIX TEOPETUUECKUX 3HAHMII.
OCHOBHBIMH 3agadyaMiu JUCHUIIIINHBI ABJISAFOTCA:
— ¢dopMUpOBaHHE Yy MArucTpOB MPEICTaBICHUA O HAyYHBIX OCHOBAX COBEPILIEHCTBOBAHHS
TEXHOJIOTUU TOJHUMEPHBIX MATCPpHUAJIOB, IMOJIYYCHHA IMOJUMMCPHBIX MAaTCpUaioB C 3aJaHHBIMHA
CBOMCTBaMH;
— aHAJIM3 TTyTeH pa3pabOTKU MOJTUMEPHBIX MAaTEPUATIOB C 33/JaHHBIMU CBONCTBAMU,
— 00o0IIeHre MPHUHIMIIOB TEXHOJOTMYECKOTO O(OpMIEHUS TPOU3BOACTB IMOJTMMEPHBIX
MaTepHaoB.

2. B pe3ysibTaTe 0CBOEHUS JUCHUILINHBI 00y4aIOIIUiics (MATUCTPAHT) H0JIKEH:

MNPUMCHCHUA  MOJIMMEPHBIX  MATCpHAIIOB H

3HATh:
- OCHOBBI (PU3UKO-XUMHUECKUX MPOIECCOB MOAN(DUKALINY TTOJIUMEPHBIX MaTEPUAJIOB;
- OCHOBHBIE CBOMCTBA NOJIMMEPHBIX MaTEPHUAIIOB;
- IPUHLIMIIBI HAIIPABJIEHHOI'O PEryJIUPOBAaHUS CBOMCTB ITIOJIMMEPHBIX MAaTEPUAIIOB;
yMeTh:

- IPOTrHO3UPOBATH OCHOBHBIC CBOMCTBaA MOI[I/I(bI/II_II/IpOBaHHBIX NMOJIMMEPHBIX MaTCPHUAJIOB;



- BbIOMpaTh ONTHUMAJIBHBIE THIBI IOJMMEpa-MaTpUIlbl, MoauduKaropa H MeToJa
MOJIyYEHUS JJIS OJy4EHUs OJMMEPHBIX MaTEPHAJIOB C 3aJaHHBIMH CBOMCTBaMU;

- pa3pabareiBaTh TEXHOJOTWYECKHH TIPOLECC IMOJYyYCHHS MOJU(PHIMPOBAHHBIX
[OJIMMEPHBIX MATEPUAJIOB.

BJIAJ1€Th:

— HaBbIKAMU CUCTEMATH3aLMM JUTEPATYPHBIX JTAHHBIX JUI BBIOOpA HanboJee aKTyaJIbHOTO
HaIlpaBJICHUS PA3BUTHUS HAYYHO-UCCIIEAOBATEILCKUX U TEXHOJIOTUYECKHUX padoT;
- oOmMMM NPUHIMIAMU BBIOOPA KOMIIOHEHTOB JUIsI IIOJYyYEHHMsS MOJUMEPHBIX
MaTepUaioB ¢ 3aJJaHHbIMU CBOMCTBaMU;
- METOJaMU KOHTPOJIsl CBOICTB MOJUMEPHBIX MAaTEPUAJIOB.
— HaBBIKAMU  Pa3pabdOTKM TEXHOJOTHYECKUX TPOLECCOB B  JIAOOPATOPHBIX |
IPOU3BOJICTBEHHBIX YCIOBUSAX.
IIponiecc u3ydeHus AUCHUILIUHBL «DU3MKO-XMMUYECKas MOAM(UKALMA MOIMMEPHbIX

MaTepuajioB W HAMpaBICHHOE pEryJIUpOBAaHUE CBOWCTB TIOJUMEPOB TIpH MepepaboTKe»
HampaBlieH Ha GOPMUPOBAHUE CICAYIOMUX KOMITCTESHITUH:
Ob6menpodeccuoHaTbHBIX

- TOTOBHOCTHIO K HCHOJB30BAaHUIO METOJOB MaTEeMaTHYECKOTO MOJACIUPOBAHUS
MaTepuaIoB U TEXHOJOTHYECKHUX MPOIECCOB, K TEOPETUUECKOMY aHATU3Y U SKCIIEPUMEHTAILHOM
npoBepke Teoperndeckux runores (OI1K-4).

[IpodeccronanbHbIX:

HAaYy4YHO-UCCJICOO0BATCIIbCKAA ACATCIbHOCTD!:

- CHOCOOHOCTBIO OpPraHU30BBIBATH CAMOCTOSITENIBHYID U  KOJUIGKTHMBHYIO HAay4YHO-
HCCIICIOBATEIILCKYIO padoTy, pa3pabaThiBaTh IUIAHBI W IMPOTPAMMBI IMPOBEACHUS HAYIHBIX
UCCIIeIOBAaHHMI M TEXHHUYECKHUX pa3paboToK, pa3pabaTeiBaTh 3aaanust At ucnoinaurenei (IK-1);

- TOTOBHOCTBIO K TIOHMCKY, 00pa0OTKe, aHAIM3y M CHCTEMATHU3alluU HAyYHO-TEXHUYECKOM
MH(OPMAIIHH 110 TEME UCCIIE0BaHHs, BBIOOPY METOMK U cpeAcTB perueHus 3amaun (I1K-2);

- CIIOCOOHOCTBIO HCIIOJIb30BAaTh COBPEMEHHBbIE MPHOOPHI U METOJIUKU, OPraHU30BBIBATH
IPOBE/IEHUE HKCHEPUMEHTOB M HCIBITAHUH, NPOBOJUTH UX OOpabOTKY M aHAIM3MPOBATH HX
pesyabTatel (ITK-3).

3. KpaTkoe coaep:kanue JIUCHUTIHHBI

Monyis 1

[ToBbllIEeHHE TEPMOCTOMKOCTH MOJMMEPHBIX MATEPUATIOB

Monyns 2

Monuduxarus nonumepoB kayuyykamu. CMecH MoJMMepoB, MIacTU(GUKaIuS,

HaIOJIHEHHUE.

Mogyns 3

dusnueckue 1 XMMUYECKHEe MPOoIecChl MU nepepadoTke noauMepoB. Moandukanus

TEII0(QU3NUECKUX U TUAIEKTPUUECKUX CBOMCTB MOJIMMEPOB.

Mopnyns 4

OcHOBHBIE IPUHLIUIIBI 0TOOPA MOJMMEPOB IS UX MPAKTUYECKOTO MPUMEHEHHS
4. O0beM AUCHMILIMHBI U BUJbI Y4eOHOH padoThl

B . 3auéTHEIE KomxnuectBo KomnuectBo
uj yueOHol paboThI
el. aKaJeEMHUYECKUX ACTPOHOMHYECKUX
YacoB 4acoB
Bcero: 5 180 135
AynuTopHasi pa6oTa, B T.4. 2 72 94
Jlexnun 10 75




JlabopaTopHas pabota 36 27

[TpakTukym 26 19,5
CamocrosiTejibHas padoTa, B T.4. 2,5 90 67,5

[lonrotoBka K 1a0OpaTOpHBIM 20 15
pabotam

IloaroroBka K NpakTUKyMy 20 15

ITogrotoBka K  KOHTPOJIbHBIM 20 15
paboram

Jlpyrue BUABI CaMOCTOSTEIBHOM 30 22,5
paboThI
KonTpoJasn 0,5 18 13,5
Bu HTOrOBOro KOHTPOJIA: IK3aMeH

AHHOTanuA padoyeil NpOrpaMmMbl AHCUUNIMHBI

B1.B.07 «CoBpeMeHHOE TEXHOJIOTHYECKOE U annapaTrypHoe oopMJieHue MPOLecCOB
nepepadoTKM NMOJMMEpPOB)

HanpasieHue 18.04.01 «Xumuyeckas TEXHOJIOTHS» MAaruCTEPCKON MPOrPaMMBbI
«XHUMHYECKask TEXHOJIOTHS MepepadOTKH MIACTUYECKUX MAcC U KOMITO3UITMOHHBIX MaTEPUAJIOB)

1. Heab aucuMnIuHbI — (HOPMUPOBAHHE Y MAaruCTPAHTOB YIIyOJEHHBIX 3HAHUH 00
O0COOEHHOCTSX alapaTypHOro M TEXHOJOTHYECKOro O(OPMIIEHUS COBPEMEHHBIX IPOLECCOB
nepepaboOTKU  IOJMMEPOB M B3aUMOCBSI3M  CBOMCTB  IOJIMMEpa €  KOHCTPYKLMEN
nepepadarbiBaroiiero  0o0OpyJOBaHUS UM TEXHOJIOIMUYECKMMM  IapaMeTpamMu  IIpolecca

nepepaboTKH.

2. B pe3yabTaTe 0CBOCHHMS THCHHMIIJIMHBI 00yYaIOIMIicA (MATHCTPAHT) 10JI7KEH

Ob6nanats caenytoumu  obmenpodeccuonansubiMu  (OIIK), u mpodeccroHanbHbBIMU
(ITK) xommereHIUSMU: CIIOCOOHOCTBHIO K NPOPECCHOHANBHON H3KCIUIyaTallud COBPEMEHHOTO
00opyI0BaHUsl U MPUOOPOB B COOTBETCTBHM C HampapiieHHEM M npoduieM noaroroBku (OITK-
3);

— FOTOBHOCTBIO K MOMCKY, 00paboTKe, aHaIu3y U CUCTEMAaTH3allMi HAayYHO-TEXHUYECKOM
UH(OpPMAIIHMH 110 TEME UCCIICA0BaHUsI, BHIOOPY METOIUK U cpeacTB penieHus 3aaaun (I1K-2).

3HaTh:

— TEXHOJIOTUYECKHE OCHOBBI OpraHM3allMd COBPEMEHHBIX IPOLIECCOB IPOU3BOJCTBA
W3eINH U3 TNIacCTMACC;

— COBpEMEHHbIC TEHJCHLMU anmnapaTypHOro o(OpMJIEHHS OCHOBHBIX IPOILIECCOB
IPOM3BOJICTBA U3/IEIHUI U3 TJIACTMACC;

— COBpEMEHHBIE KOHCTPYKIIMH TEXHOJOTHYECKOTO O0OpYHAOBaHUS sl TepepaboTKu
MIOJTIMEPOB.

Ymers:

— COCTaBJISITh W AaHAIM3MPOBATH COBPEMEHHBIE TEXHOJOTHMYECKHE CXEMbl OCHOBHBIX
IPOIIECCOB TEepepadOTKU IIACTMAcC, YMETh HMX ONTHMH3WPOBAaTh W HAMOJHATH IEPEIOBBHIM
COBPEMEHHBIM 000pyIOBaHUEM;

— BBIOMpATh 00OpYAOBaHWE ISl KOHKPETHBIX TEXHOJIIOTHYECKHX MPOIECCOB C YUETOM
0COOEHHOCTEH XMMHUYECKIX M (PU3UKO-XUMHUYECKUX CBOMCTB MOJMMEPHBIX MaTEPHAIIOB,

— HaXOJWTh HECTAHJAPTHBIC pELICHUs 3aJad alnapaTypHOro U TEXHOJOTHYECKOTo
oopmIIeHHs TPOLIECCOB MEePepaboTKH MOIUMEPOB;

— KBaJIU(HUIIMPOBAHHO OLIEHUBATh 3(P(HEKTUBHOCTH pa3padaThIBAEMOI0 U CYIIECTBYIOIIETO
000pyI0BaHUs B 00JIACTH TEXHOJIOTUH MepepabOTKH MOJUMEPOB;




— NPUMEHATh B NPOPECCHOHATBHON NESITEIBbHOCTH COBPEMEHHbBIE  TEXHOJOTHUH "
o0opymoBaHue Ul TTOTYYEHUS U3CIUNA U3 TIOTUMEPOB.

Baagern:

— COBPEMCHHBIMH TIPEJICTABICHUSMH O TIEPEIOBBIX TEXHOJOTHUSAX W 000pYyIOBaHUU
MPOIECCOB MPOU3BOJICTBA U3JCIUN U3 OJIUMEPHBIX MaTEPUAIIOB;

— o0MMHM  TPUHLIMIAMH  ONTHMHU3ALMM  COBPEMEHHBIX IPOLIECCOB  MepepaboTKH
MIOJIMMEPOB;

— HaBBIKAMH Pa3pabOTKH COBPEMEHHBIX HHHOBAIIMOHHBIX TEXHOJOTHYECKHUX IPOIIECCOB
MIPOM3BOICTBA U3JICTUI U3 TTOJIMMEPOB U UX aNmapaTypHOro ohOpMIICHHS.

3. Kpartkoe cogep:xanue TUCHMILIHHBI

Posib 1 MECTO COBpEMEHHBIX TEXHOJIOTUH NepepadOTKU MOJTUMEPOB B COBPEMEHHOM MHPE.
CoBpeMeHHblEe TIporieccbl M 00OpydOBaHME Uil IPOU3BOACTBA TpyO M3 IOJIMMEPOB.
JIByxcnoiinele TO(pHpOBaHHBIE TpPYObl: NPUMEHEHHE, OCHOBHBIE METOJAbI IPOU3BOJICTBA;
TEXHOJIOTUSI U 000pyI0OBaHUE U3IOTOBJICHUS JBYXCIOWHBIX TOPPUPOBAHHBIX TPYO pa3lyBoM B
ropparope; TexHoiOTMS U O00OOpyJOBaHWE MJIsi MOJNydeHHE TpyO OONBIIOro Juamerpa
HaBUBAHMEM SKCTPYIUPYEMbIX Ipoduiieil Ha onpaBKy. CriupaabHOBUTHIE TPYOBl. buakcuanbHO
opueHTupoBaHHble TpyOs! U3 [IBX. IlonmumepHbie apMupoBanHble TpyObl. MeTaiiononuMepHbie
TpyObl. TpyObl U3 CIIUTOrO MHOJIMATHIIEHA: OCHOBHBIE CLIOCOOBI MPOU3BOACTBA TPYO U3 CLIMTOTO
NOJIMATUIICHA;  pa3juuusg B TEXHOJOIMM IOJIydeHUs W cBoicTBax TpyO u3 IID, cummroro
pasnnyHbIMH criocobamu. HoBoe B 000pyaoBaHuM A MPOU3BOJACTBA TPYyO M3 MOJIMMEPOB:
OeccTylneHuyaToe M3MEHEHHE pPa3MepoB TpyO; HOBOE B OXJIAKJIECHUU IOJUMEPHBIX TPyO B
nporecce ux s3kcTpy3un. CoBpeMeHHbIE Hpolecchl M 00OpydOBaHUE MJIs IMPOU3BOJACTBA
WIEHOK U3 noiumepoB. IlonuMepHble  KacT-MIEHKM  (NMPUMEHEHHMEe  KacT-IJICHOK;
NpeMMyIecTBa M OrPAaHUYCHHUS] TEXHOJIOTHM JKCTPY3HMH KacCT-IUICHOK; OCHOBHBIE
COCTaBHbIE YacTU DSKCTPY3MOHHOM JIMHUM IO TNPOU3BOACTBY KacT-IUIEHOK). buakcuanbHO
OPUHTHPOBAaHHbIC MOJMMEpHbIE IUIEHKM (KIaccUpUKalMs M [PUMEHEHHE; IPOLECCh
OpPUEHTAIlMH ITUIOCKUX IUIEHOK; OMaKkcHalbHas OpUEHTAlWs IUIEHOK; pa3/ielbHas JBYXOCHas
BBITSDKKA TJIEHKHM; OJHOCTAAMMHBIM Tmpouecc OHaKCHaTbHON BBITSDKKM IUIEHKU; (HU3UKO-
XUMHUYECKHE IPOLECCHI, COMPOBOXKIAIOLINE OPUEHTAIMIO MIIEHOK). TepmoycanouHble MICHKU
(mpuMeHeHHMe TEPMOYCaJOYHBIX TUIEHOK; TEXHOJOTHH MPOM3BOJICTBA TEPMOYCAJOUHON MIIEHKH;
TEXHOJIOTHSI OMaKCHAJbHOM OpHUEHTAllMU IUIEHOK METOJOM pa3qyBa; KOHQUIypaluu JIMHUU
OpPUEHTHPOBaHMs IUIEHOK pa3AyBOM M HX (YHKIHOHAJIbHBbIE OCOOEHHOCTH). CTpeTd-IUIEHKU
(xnmaccuukanys ¥ IpUMEHEHUE CTPEU-TUIEHOK; cOco0bl MPOU3BOACTBA CTPETYA; SKCTPY3Hs C
pa3gyBOM pyKaBa; METOJ IIJIOCKOLIEIEBOM JKCTPY3UHU; COBPEMEHHBIE TEHICHIMHM pa3BUTHSA
NPOM3BOJICTBA CTpETU-IUICHKH; TuieHKa «Stretch hood»). Bo3mymiHO-my3bIpbKOBBIC IJICHKH.
Camoapmupytromasics rieHka. CoBpeMeHHOe 00OpYyJOBaHUE JJIsi MPOU3BOJCTBA MOJMMEPHBIX
IUICHOK  BBICOKOTO KauecTBa (TEXHMYECKHE TpPeOOBAHMSI K HKCTPY3UMOHHOW YCTAHOBKE IS
o0ecrieyeHns MPOU3BOJICTBA TUIEHOK BBICOKOTO KayecTBa; BOJSHOE OXJIAXKJIECHHE IPU IKCTPY3UU
PYKaBHBIX IUICHOK; KajanaperTa). [Ipon3BoiCTBO HENpEephIBHBIX MPO(UIBHBIX H3JEIUN U3
HOJMMEPOB METOAOM CO3KCTpy3uu. OONacTH NPUMEHEHUS M MNPEeuMyIIecTBa TEXHOJIOIMU
CO3KCTPY3UH MpU NPOU3BOACTBE H3JAEIUM M3 MonuMepoB. TpeOoBaHUS, NPEABABISIEMbIE K
MarepHuagaMm U 000pyOBaHUIO MPH MPOU3BOJACTBE COAKCTPY3MOHHBIX W3JENIUN U3 MOJIUMEPOB.
TunoBble KOHCTPYKIMH  (OPMYIOUIMX TOJOBOK, MCIONb3YEMbIX IIPU  IPOU3BOJICTBE
COIKCTPY3UOHHBIX M3/1eUN U3 MoNuMepoB. OCOOEHHOCTH TEXHOJIOTUH IIPOU3BOJICTBA
COdKCTPY3HMOHHBIX M3Aenudl u3 mnoiaumepoB. Ilocr-coskcrpysus. TexHonoruueckoe U
anmnaparypHoe oopMieHHEe MPOLECCOB MPOU3BOJCTBA HEMIPEPHIBHBIX MPO(UIBHBIX U3AETHH U3
npeBecHo-HanonHeHbx noiumepoB. JIIK: cBoiictBa, coctaB, TpeOOBaHMSI K WHIPEAHEHTAM.
TexHonornueckuil npouecc u obopynosanue npousBoactsa JIIK. Dxcrpy3us mpouiibHBIX
m3nenmuii w3 JIIIK: Mertonbl, TexHoiorusi, ob6opynaoBanue. OTnenka U JAEKOPUPOBaHUE
npopmieHbix  m3nenmuid w3 JIIK.  OcoGennoctu mnpumenenuss [IIK. CoBpemenHoe
AKCTPY3UOHHOE 000pyAOBaHUE AJI1 KOMIIAYHIUPOBAHNUS MHOTOKOMITOHEHTHBIX m1acTMacc.


http://plastichelper.ru/biblioteka-on-line-about-polimers/52-technology-of-polimers/253-462-poluchenie-trub-bolshogo-diametra-navivaniem-ekstrudiruemyx-profilej
http://plastichelper.ru/biblioteka-on-line-about-polimers/52-technology-of-polimers/253-462-poluchenie-trub-bolshogo-diametra-navivaniem-ekstrudiruemyx-profilej
http://polypipe.info/production-quality/335-ohlazhdeniepolimernihtryb
http://polypipe.info/production-quality/335-ohlazhdeniepolimernihtryb

OKCTpY3UOHHOE O0OpYyIOBaHWE [UIs KOMIIAYHIMPOBAHHS C HAJIOXKEHHEM Ha  paciliaB
BUOpOBO3eHCTBUA. TexHoiorndeckoe o(GopMiIeHHE COBPEMEHHBIX IMPOIECCOB MEPEpadOTKH
noaumepoB.  OOmme TpeOOBaHMA K  KOHCTPYKIIMM  COBPEMEHHOTO  AIKCTPY3HMOHHOTO
o0opynoBaHus A NEepepabOTKU MOJIMMEPOB. DKOJIOTMYECKHE TPeOOBaHHUS K COBPEMEHHBIM
nporeccaM U 000pyJOBAHUIO IEPEPaOOTKU OIUMEPOB.

CoBpeMEHHOE TEXHOJOIMYECKOoe O000pyloBaHME JUIsl MPOM3BOJACTBA M3JENUNl U3
[IOJIMMEPOB METOJIOM JIUThSl MOJ JaBiI€HUEM. MHOINOKOMIIOHEHTHOE  JIUThE (TEXHOJIOTHS
[epeMeIeH!s] ~ 3aroTOBKM  I[OBOPOTOM;  TEXHOJIOTUSl  IEPEMELICHUs;  TEXHOJOI'Ms
MIOCJIEIOBATEIBHOTO JIUThS; TEXHOJIOTUSI COOPKM BHYTPH Tpecc-(hOpMbI; BYXKOMIIOHEHTHOE
(cOHABMY) JUTHE IOJ JABJIECHUEM; ABTOHOMHBIA y3€l BIPHICKA JAJS MHOIOKOMIIOHEHTHBIX
neraneit). JIuTbe Ta30HANONHEHHBIX IOJMMEPOB (JUThE IOJMMEPOB C Ta30M; JIMTBE CO
BCIICHHBaHMEM; JINTHE C Ta30M 10 MeTojaMm «ergocelly u «mucely). Jluteé ¢ Bomo#. JIutee
¢ napoM. JIuTbe npu HU3KOM JaBieHUU. JIUTbEe CO cxKaTHEM WJIM JHUTbeBOe INpeccOBaHHUe.
Jlutbe moja AaBICHMEM C IpPEABAPUTEIbHBIM CXKAaTHEM paciuiaBa. JIUTbe ¢ IEKOPUPOBAHUEM B
dopme. Jlutbe ¢ namMuHUpOBaHHEM B (opMe. MUKPOIHUTHE TIaCTMAcC (OCOOCHHOCTH Tpolecca
MHUKPOJIUTBS OJMMEPOB; TpeOOBaHUS K 000PYIOBAHUIO U OCHACTKE; 0COOEHHOCTH TEXHOJIOTMH
U 0o00opyaoBaHWS i MHMKPOJIMTbS IOJMMEPOB; 00JACTH NPUMEHEHHMs] TeXHOJIOTMH
MHMKPOJIUTbS MOJMMEPOB). JINThe TOHKOCTEHHBIX U3/ (0COOEHHOCTH TEXHOJIOTHH JIUThS
TOHKOCTEHHBIX H3JEJHs U3 MOJUMEPOB; OCOOCHHOCTH 000pYAOBaHUS U (POPMYIONIEH OCHACTKH
JUI JIMThS TOHKOCTEHHBIX M3/€1Ms; OCHOBHbIC HANPABJEHWs NPUMEHEHHS] TEeXHOJIOTHU
JUTbS TOHKOCTEHHBIX W3JeNusi ©3 moiuMepoB). KOMOMHHMpOBAHHBIE METOABI  JIMThS
(koMOMHWpOBaHHOE JIHTbe M JKCTPY3H; auThe + peakuuoHHOe (HOPMOBAHUE,
KOMIIAyHIUPOBaHHe + JINThe).

OcHOBHBIE METO/1bI (POPMUPOBAHUS CIIOEB, IPUMEHSIEMbIE B aJIUTUBHBIX TEXHOJIOTUAX
NPOM3BOJICTBA U3/ICIHIA U3 TIoMMepoB. Matepuansl it 3d neyaru. YcrpoiictBo 3D-nipuHTepa ¢
texHosiorueit FDM-nieyatu. IlpuMeHeHne aaIMTHBHBIX TEXHOJOTHHA s (hOPMOBAHUS W3ACIUN
U3 MOJINMEPOB.

TexHonorun u 00oOpynOBaHMS NPOU3BOACTBA HETKAHBIX MATEpUANOB U3 IOJUMEPOB.
CnaH0oOHa- TEXHOJIOTMM IPOU3BOJCTBA HETKAHBIX MaTepUaloB U3 MoyMepoB. MentOnayH-
TEXHOJIOTUM IPOM3BOJICTBA HETKAHBIX MATEpUAIOB U3 MOJIUMEPOB. TEXHOJOTHMH IPOU3BOJCTBA
MHOT'OCJIOfHOTO HETKaHOro IOJ0THA. MHOTrOC/OiiHbIE HETKAaHble MaTepHasbl, MOJIYYEHHbIE
TEXHOJIOTHEN JaMUHALHH.

PoboToTexHnKa 1 MaHUNYJISTOPBI B IPOMBIIIEHHOCTH HiepepaboTku miactMacce. Obmue
CBEJIEHUS O MPOMBIIUIEHHBIX poOorax. OO0oOmEHHas cTpykTypa poborta. Knaccudukarus
IPOMBIIIJIEHHBIX ~ POOOTOB. YCTpOHCTBO  NPOMBILIUIEHHBIX  pOOOTOB. OcHoBHbIE
INPOCTPAHCTBEHHbIE W TEXHOJOTMUYECKHME XapaKTepUCTUKM MaHUMYIITOpoB. Hekoropsie
TUIIOBBIE KOHCTPYKLMHU TMPOMBIIUIEHHBIX pPOOOTOB, MCIONb3YEMBIX B IMPOMBIIIIEHHOCTH
nepepaboTku miuactMacc. COCTOSHHE W TEPCIEKTUBBl NPUMEHEHUS POOOTOTEXHMKH  MpHU
W3TOTOBJICHUM  W3JIENMH M3 IJIacTMacce (B JKCTPY3UM; NIPU JIMThE IMOJ JaBIE€HUEM; IIPH
IPECCOBAaHUM; B MpoLeccax TepMO(POPMOBaHHMsL; B BBIILYBHOM (hopMoBaHuu). Poib poboTtusanuu
B ONTHMU3ALUUA TEXHOJIOTUYECKUX CXEM IPOLECCOB MEpepadOTKU IUIACTMACC U IOBBILICHUH
IIPOU3BOJUTEIBHOCTH TPYAA.

4. O0beM IMCUMIJIMHBI M BUABI Y4e0HOH padoThI

Buabl yueOHoii padoTsl 3auéTHblE Bcero Bcero
en. aKaJeMHYeCKHX ACTPOHOMHUYECKHUX
4acoB B 4acoB B CEMECTpE
ceMecTpe
OO0masi Tpy10eMKOCTh 5 180 135
AU CHMITHHBI
AyIMTOpHBIE 3aHATHS: 1 36 27




JIEKIIUA 10 75
MPAKTUYECKHE 3aHITHS 26 19,5
CamocrosiTejibHas padoTa: 3,5 126 945
MOATOTOBKA K KOHTPOJIbHBIM 42 31,5
MOATOTOBKA K CEMUHApaM I10 42 31,5
TEMaTHKe Kypca
JIpPYrue BHJBl CaMOCTOSTEIBHOMN 42 31,5
paboThI
Kourtpoin 0,5 18 13,5
Bun utoroBoro KOHTpOIIst 3ayeT ¢ OLIEHKOU

4.4.3. lncuMnJMHbI BAPMATHBHON YaCTH (JUCHHUILINHBI 110 BBIOOPY)
AHHOTanugA padoyeil MpOrpaMmbl AHCUUIIMHBI

b1.B./1B.01.01 «TexHoJiorusi noJiy4eHus 1 CBOMCTBA MOJIMMEPHbIX KOMIIO3UIIHOHHBIX
MaTepUaI0B»

HanpasyieHue 18.04.01 «Xumuyeckas TEXHOJIOTHsI» MaruCTEPCKON MPOrpamMMBbl
«XUMHUYECKask TEXHOJIOTHS MepepadOTKH MIACTHUECKUX MAcC U KOMIO3UIIMOHHBIX MaTEpUaIoBy

1. ducuunnmnna «TexHOJOoTHs MOJy4YeHUs W CBOMCTBA MOJMMEPHBIX KOMIIO3UIIMOHHBIX
MaTepuaoBy» SABISETCS TUCHUILIMHON Mo BhIOOpY BapuaTWBHON yacTu. Llejib AHCHUIIHHBI —
(dbopMHUpPOBaHKE Y MATUCTPAHTOB YIIyOJEHHBIX 3HAHUN O MOJTYyYEHUH, CBOMCTBAX U MPUMEHECHHUH
KOMITO3UIIMOHHBIX MAaTepUajoB Ha OCHOBE MOJUMMEPOB. 3ajadya Kypca COCTOMT B OBJIAJCHUU
3HAHUSIMU, TO3BOJISIIOIIMMU  CBOOOJHO OpPHUEHTHUPOBATHCA B IpoIlleccax TMOJYYCHHS U
[IPUMEHEHHUS KOMITO3ULIMOHHBIX MaTEPUaJIOB

2. B pe3yabTaTe 0CBOeHUSs TUCHUIIMHBI 00ydalommiicss (MarucTpaHT) A0JIKeH:
3HaTh:

OCHOBHBIE (PH3UKO-XMMHUYECKHE CBONCTBA MOJUMEPHBIX MaTEPHUAIOB; OCHOBHBIE
CBOWCTBA TUIOBBIX CBA3YIOIINX, HAIOJHUTENEH M KOMIO3ULIMOHHBIX MaT€pPHUaIOB Ha UX OCHOBE;
TEXHOJIOTUIECKHE TPOIIECCHI TIOTYIECHHUSI KOMITO3UIIMOHHBIX MAaTEpHAJIOB; OCHOBHBIE CBOWCTBA
KOMITO3UIIMOHHBIX MaTEpUAIIOB.

Ymers:

IIPOBOJIUTH OLIEHKY OCHOBHBIX CBOMCTB KOMITO3UIIMOHHBIX MaTepPHAaJIOB; BEIOUPATH THII
00opynoBaHus, HEOOXOIMMOTO TSI TPOU3BOICTBA KOMITO3UIIMOHHBIX MaTepPHAJIOB.

Biaagern:

OOIIMMU TIPUHIIMIIAMH BBIOOPA KOMITOHEHTOB TSI TOJTyYSHHUS KOMITO3HIIMOHHBIX
MaTepHaoB B 3aBUCUMOCTH OT YCJIOBHM MX HKCIUTyaTal[H; METOJaMHU KOHTPOJIS
TEXHOJIOTUYIECKUX MPOIECCOB MOIYUYECHUSI KOMITO3UIIMOHHBIX MaTePHAaJIOB; MPUHITUIIAMA
COCTaBJICHUS aIapaTypHO-TEXHOJIOTMUECKUX CXEM MPOU3BOJICTBA KOMITO3UIIMOHHBIX
MaTepHaloB.

[Tporiecc m3ydeHHs AUCHUTUIMHBI «TEXHOJOTHS TMONYyYeHHUS M CBOMCTBA ITOJMMEPHBIX
KOMITO3UITHOHHBIX MaTEPUAIIOB)» HAIpaBiIeH Ha (YOPMUPOBAHHE CIIETYIONINX KOMITETEHITHHA:

oOmenpogecCuoOHATbHBIX

- TOTOBHOCTBIO K HCIOJIb30BAHUIO METO0B MAaTEMaTHUECKOTO MOJIEINPOBAHUS
MaTepHaJIOB U TEXHOJOTHYECKHMX MPOIIECCOB, K TEOPETUIESCKOMY aHAIM3y U SKCIIEPUMEHTAILHON
npoBepke Teoperrueckux runore3 (OI1K-4);

po¢eCCUOHATBHBIX

HAYYHO-HMCCIIEIOBATENbCKAS A TEITHHOCTD:



- CI0COOHOCTHIO OPTaHU30BBIBATH CAMOCTOSITEIBHYIO M KOJUIEKTUBHYIO HAyYHO-
HCCJIEIOBATENIbCKYIO pa0O0TYy, pa3pabaTbIBaTh IUIAHbI U IPOTPAMMBI POBEACHUS HAYYHBIX
UCCJICIOBAaHMI U TEXHUYECKHX pa3pabOToK, pa3pabaThiBaTh 3amanus s ucnonaurteneid (I1K-1);

- TOTOBHOCTBIO K TIOUCKY, 00paboTKe, aHaIU3y U CUCTEMATHU3allMi HAyYHO-TEXHUYECKOU
UH(OpMAIIHH 110 TEME MCCIICI0BaHUs, BEIOOPY METOIUK M Cpe/IcTB pemenus 3anaun ([1K-2);

- CIIOCOOHOCTHIO UCIIOJIB30BATh COBPEMEHHBIE MPUOOPHI 1 METOANKHU, OPraHU30BbIBATh
NPOBE/ICHUE SKCIIEPUMEHTOB M UCIBITAHUNA, TPOBOAUTH MX 00PaOOTKY M aHATH3UPOBATh UX
pesyabratel (ITK-3).

3. Kpartkoe cogep:xanue JTUCUMIIHMHbBI
1. Cessyromiue ¥ HAOJIHUTEIH JIJIsl KOMIIO3ULIMOHHBIX MaTEpPHaIOB

1.1. O6mue npeacTaBiaeHUsT 0 KOMIO3UIIMOHHBIX MaTepraiax (KM), ux obmme npu3HaKu,
POJIb B HAPOJHOM XO35MUCTBE U UCTOPHS CO3AaHMUS.

1.2. Tepmormnactsl aJist mpou3BojictBa KM
1.3. TepMOpeakTUBHBIE CBA3YIOLIME
1.4. ApMupyromye HaroJIHUTEIH.

2. ®U3UKO-XUMHUYECKHE OCHOBBI CO3/JaHUSI KOMITO3UIITMOHHBIX MaTEPHAJIOB

2.1. Anre3us u aire3uoOHHas MPOYHOCTb.

2.2. Ocratounbie HampspkeHUst B m3aenusx w3 KM. IlpuumHbl MX BO3HHUKHOBEHHUS, METObI
OILICHKH, ITyTH CHUKEHUSI.

2.3.IlponuTtka, ypaBuenue Japcu.

3. MeTozp! nonyueHus: KOMIO3UIIMOHHBIX MaTepUaoB

3.1. OcHOBHBIE CTaUU TPOU3BOJICTBA HAMIOJIHECHHBIX TEPMOILJIACTOB.

3.2. CBolicTBa HaNOJIHEHHBIX TEPMOILIACTOB

3.3. CTexJIOHaNOJHEHHbIE TEPMOILIACTHI.

3.4. [lony4yeHue apMUPOBAHHBIX IJIACTHKOB C OPUEHTUPOBAHHBIM PACIIOJIO0KEHUEM BOJIOKOH.

3.5. TexHoa0rHs NOTYyYEHUS COTOBBIX KOHCTPYKIIUH.
4. O0beM AUCUMIIMHBI U BH/IbI Y4e0HOI padoThl

Bu1 yueGHOi paGoTsI 3auéTH. KonnuecTtso Konunuectso
en. aKaJIEeMUYECKHUX | aCTPOHOMUYECKHUX
4acoB 4acoB
Bcero: 4 144 108
AyautopHasi padora, B T.4. 1,3 48 36
Jlexun 12 9
[TpakTukym 36 27
CamocrosiTesibHas padoTa, B T.4. 2,7 96 72
IloaroTroBka K NpakTUKyMy 32 24
[loarotroBka K KOHTPOJIBHBIM paboTaM 32 24
Jpyrue  BuAbBl  CaMOCTOSTEIbHOU 32 24
paboThI
Buja UTOroBOro KOHTpPOJIS: 3a4€T C OLICHKOM

AHHOTanug padoyeil NPOrpaMmbl JTUCUUIIIIMHBI




b1.B./1B.01.02 «TexHoJiorust 1 000py10BaHue JJIsl IOJIy4YeHHUs U NepepadoTKu
HAHOKOMIIO3MIIHOHHBIX MATEPHAJIOB)»

HanpasyieHue 18.04.01 «Xumuyeckasi TEXHOIOTUSI» MAaruCTEPCKON MpOrpaMMbl
«XUMHYECKask TEXHOJIOTHS MepepadOTKH IIACTHUECKUX MAcC U KOMIO3UIIMOHHBIX MaTEpUaIoB)

1. Jucuumumna «TexHonoruss u oOOpynOBaHUE [UIsl MOJNY4YEHUS U IepepabOTKH
HAHOKOMITO3UIIMOHHBIX MAaTEPHAIIOB)» SIBISICTCS NUCIUIUIMHON MO BBIOOPY BapUATUBHOM YaCTH.
Heab qaucuumIuHbI — GOPMUPOBAHNE Y MAarUCTPAHTOB YIIyOJEHHBIX 3HAHUI O COBPEMEHHBIX
METO/JaX  CHUHTE€3a W  TEXHOJOTMH  MPOU3BOJCTBA  COBPEMEHHBIX  MOJUMEPHBIX
HAHOKOMITO3UILIMOHHBIX MAaTE€PUAJIOB..

2. B pe3ysibTaTe 0cBOeHUs JUCHUILINHBI 00y4YaIOIIUiic (MATUCTPAHT) H0JIKEH:

3Harth:

- Kjaccu(UKalMd ~ HAHOMATEPUAIOB IO  TIEOMETPUYECKOW  pa3MEpHOCTH;
(GyHKIIMOHAILHOMY Ha3HAUYEHUIO, IO MIPUPO/IE COCTABISAIOIUX KOMIIOHEHTOB;

- METOAbI Hepepa60TKI/I HAHOKOMITO3UIIMOHHBIX MaTcpuaioB, nux IMPUHIHUIIBI,
MPEUMYIIECTBA U OTPAHUYCHHUS;

- OCHOBHBIE 00JIacTH IMPUMCHCHUA HAHOMATCPHAJIOB.

- OCHOBHBIE METO/bI OTyYEHUSI HAHOKOMITO3UIITMOHHBIX MaTEPHUAaJIOB

- crtoco0bI 3 (HEKTHBHOTO PETYIUPOBAHUS CBONCTB HAHOKOMITO3UITHOHHBIX MaTEPUAJIOB.

Ymers:

- IMPUMCHATH TCOPCTUUCCKHUC 3HAHUA JJIA MMpeacCKasaHus IIOBCACHUA
HAHOKOMITO3UIIMOHHBIX MAaTEPHUAJIOB MO BO3IEHCTBUEM PA3INYHBIX (PaKTOPOB;

- OOBSCHATHP  OCHOBHBIC  MPOIIECCHI,  MPOTEKAOIIHEe  NpH  TepepadboTke
HAHOKOMITO3ULIMOHHBIX MaTEePHAJIOB;

- (opmynmpoBaTh HAYYHO-TEXHHYECKYIO mpobiemy B oOnactu  pa3pabOTKu
HAHOKOMITO3ULIMOHHBIX MaTE€PHAIIOB;

- YMCTb HCIOJb30BATH MCETOJbI INOJYYCHHUA COBPEMCHHBIX HAHOKOMIIO3HIIMOHHBIX
MOJIMMEPHBIX MaTEPHUAIIOB;

- OCYHIECTBIATH cOOp, 00pabOTKy, aHANW3 W CHUCTEMATH3alMI0 HAyYHO-TEXHUYECKOMH
nH(GOPMAIIUK TI0 TEXHOJIOTHSIM HAHOMATEPUATIOB.

Baaners:

- COBPEMEHHBIMH TEOPETUYECKUMHU TMPEACTABICHUSMU XHUMHUHU UM  TEXHOJOTUU
HAaHOKOMITO3UIIMOHHBIX IMOJIMMEPHBIX MaTCPHUAIOB

- METO/IaMH OIICHKU CBOWCTB MOJMMEPHBIX HAHOKOMITO3UIIMOHHBIX MaTEPUAIIOB;

- OCHOBHBIMH IIOAXOJaMHU B MOJEIUPOBAHUY CTPYKTYp HAHOMATEPUAJIOB;

- METO/IaMH{ aHAJIW3a U KOHTPOJIS MPOILIECCOB MOIU(DUKAIIMM HAHOMATEPHAIIOB;

- MeToJaMH aHalM3a M CHCTeMaTH3allid Hay4YHO-TeXHHWYEeCKoW HH(opManuu 1o
TEXHOJIOTUAM HaAHOMATCPHUAJIOB.

[Ipouecc uzyuenuss nucuuiuinHbl «TexHonorus M 0o0OpyAOBaHME AJIA TOJYYEHHUS U

nepepaboTKU HAHOKOMIIO3UIIMOHHBIX MaTepUajioBy HaIpaBieH Ha (OPMUPOBAHUE CIEIYIOIINX
KOMIIETEHIINN:
o0mienpodeccuoHaTbHBIX

- CIIOCOOHOCTBIO K MpOo(hecCHOHANbHON S3KCILTyaTallid COBPEMEHHOro 00OpyAOBaHUS U
puOOPOB B COOTBETCTBHUH C HanpasieHHeM u npoduiem noarotosku (OITK-3);

po¢eCCUOHATBHBIX

- CIIOCOOHOCTBIO OPraHU30BHIBATH CAMOCTOSITEIbHYIO M  KOJUIGKTHBHYIO Hay4HO-
HCCJIEIOBATENbCKYIO paboTy, pa3paldaThiBaTh IUTAHBI M MPOTPAMMBI TTPOBEACHHS HAYIHBIX
UCCIIeJOBaHUN M TEXHHUYECKHX pa3paboToK, pa3pabaTeiBaTh 3aaanus 1 ucnonautenen (I1K-1).

3. Kparkoe cogep:kaHue JUCHHUIINHBI



Moayns 1. . Mopudukanuss TOTMMEPOB KaK METOJ CO3JaHUS MOJUMEPHBIX
HAHOKOMIIO3MIIMOHHBIX ~MaTepuajoB C I[IHPOKUM CIEKTPOM XUMHYECKMX U  (PHU3UKO-
MEXaHUYECKHUX CBOWCTB.

Paznea 1.1. Crpykrypa HaHOMaTEpHUAJIOB.

Paznen 1.2. [lonumepcuinnkaTHbie HAHOKOMITO3UTHI.

Monayasb 2. TexHonorus nosy4yeHus: HOJIMMEPHBIX HAaHOKOMITO3UIIMOHHBIX MaTepUasoB.

Paznen 2.1. Bausaue cmocoba  moidydeHMSs ~HAa  CBOMCTBA  MOJUMEPHBIX
HAHOKOMIIO3UIIMOHHBIX MaTE€PHUAaJIOB.

Pa3nen 2.2. laTeHcHUKALIKS TPOLIECCOB COBMEIIECHHUS KOMITOHEHTOB HAHOKOMIIO3HUTA.

Pa3znen 2.3. Hanoxkaramnus.

Monayas 3. Metoasl niepepabOTKH HAHOKOMITO3UITMOHHBIX MaTepHalIOB, UX MPHHIIUIIG,
npeuMyliecTna u orpannueHusi. CBoiicTBa HAHOKOMITO3UTOB.

Pa3gen 3.1. AHanu3 TEXHOJIOIMYECKUX CXEM MOJIY4YEHHUsI MOJIMMEPHBIX HAHOKOMIIO3UTOB
Y KOHCTPYKILIUH HA UX OCHOBE.

Pa3nen 3.2. CpoiicTBa HAHOKOMITO3UTOB.

Pasnea 3.3. MeTobl ucciaeqoBaHusl HAHOKOMIIO3UIIMOHHBIX MAaT€pUAJIOB.

4. O0beM AUCHMILVIMHBI U BUJbI Y4eOHOH padoThl

Bui yueGHOi paGoTsI 3auérnbie | KommuectBo KonuuectBo
el aKaJIeMUYECKUX aCTPOHOMMYECKHX
4acoB 4acoB

Bceero: 4 144 108
AyautopHasi padora, B T.4. 1,3 48 36

Jlekuun 12 9

[TpakTukym 36 27
CamocrosiTesibHas paboTa, B T.4. 2,7 96 72

IToaroroBka K mpakTUKymy 32 24

[lonroroBka K  KOHTPOJIbHBIM 32 24
pabotam

Jlpyrue BUIBI CaMOCTOSITEIbHOM 32 24
paboThI
Bua uTOroBoro KOHTpoJIA: 3a4€T C OLICHKOU

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIIMHBI

b1.B.1B.02.01 «MaTtemaTu4eckoe MOJAeJMPOBAHNE B TEXHOJIOTHH NepepadoTKu
NOJIMMEPOB»

HanpasisieHue 18.04.01 «Xumudeckast TEXHOJIOTUS» MaruCTEPCKOM MPOrpaMmbl
«XuMHUYecKask TEXHOJIOTHs NepepadOTKU IIACTHUECKUX MAacC U KOMITO3ULIMOHHBIX MaTepHaIOB)

1. He.]'ll/l AUCHUIIVIMHBI — HAYYHUTh CTYACHTOB METOAAM pacdy€Ta OCHOBHBIX IPOIECCOB
Hepepa60TKH jiacrmMmacc, C IIOMOIIBIO KOTOPBIX MOXHO OIPECACIIUTD OCHOBHBIC
TCXHOJIOTUYCCKUC TTapaMETPhI HanOoJee pPacIpoOCTpaHCHHBIX MPOHCCCOB, HUCIIOJB3YCMBIX IIPU

MOJIYYCHHUHU PA3JINIHBIX U3JIEIUN U3 IIJIacTMAacc.

2. B pe3yabTaTe 0CBOEHHS THCHHIJIMHBI 00yYAIOIIMIICH TOJIKEH:
00J1a1aTh CIEAYIOIMMHI KOMIIETEHIUSAMU:
obmenpodecCHOHATbHBIMU




- TOTOBHOCTBIO K UCIIOJIb30BAaHUIO METOJIOB MAaTEMaTHYECKOTO MOJEIUPOBAHUS
MaTepHAaJIOB U TEXHOJOTHUYECKUX MTPOLECCOB, K TEOPETUUECKOMY aHAINU3Y U SKCIIEPUMEHTAIbHON
npoBepke Teoperrueckux runore3 (OI1K-4);

npogeCcCHOHATBHBIMU:

- TOTOBHOCTBIO K TIOMCKY, 00pa0O0TKe, aHaIu3y U CUCTEeMAaTU3allMH HAyYHO-TEXHHUECKOU
UH(OPMAIHMH 110 TEME UCCIIEI0BaHHs, BEIOOPY METOMK U cpeAcTB perueHus 3anaun (I1K-2);

- CHOCOOHOCTBIO MCIOJB30BATh COBPEMEHHBIE NMPUOOPHI U METOIUKH, OPraHU30BBIBATH
IPOBE/ICHUE HKCHEPUMEHTOB M HCIBITAHUM, IPOBOJUTH UX OOpabOTKY M aHAIM3MPOBATH HX
pe3yibrarel (ITK-3).

3HaTh:

— MaTeMaTHYeCKOe ONMHMCAHHUE MPOIECCOB CMEUICHHUS CHITYYHX MPOTYKTOB;

— MAaTeMaTHYecKOe OMMCAHUE CMEILIEHUS BICOKOBA3KHUX KUKOCTEH;

— MeToAbl pacuera HauboJee paclpoOCTPAHEHHBIX B IMPOMBIIUICHHOCTH IEepepaboTKH
IUIACTMACC CMECUTENeH;

— MaTeMaTHYeCKOe ONMMCAaHHE MPOoIecca BaJIbIICBAHMS,

— MaTeMaTH4YecKoe ONHUCaHhe PabOThl OJIHOIIHEKOBBIX U IBYXIIIHEKOBBIX 3KCTPYAEPOB;

— METOBI pacueTa OCHOBHBIX MPOLIECCOB, MPOTEKAIOIINX B TEPMOILIACTABTOMATAX;

—  MeTOoJbl pacyeTra MpPOLECCOB, MPOUCXOMAIIMX IPH IMPOU3BOACTBE H3IACIUM IpH
CBOOOTHOM M HETAaTHBHOM ITHEBMO- BAKYYMHOM (DOPMOBaHHH.

Ymers:

- BBIMIOJIHUTh PAcYeThl OCHOBHBIX I1apaMETPOB TIPOLIECCA CMEMICHHUS ChITydnX
HPOIYKTOB;

— BBIIIOJHUTH PACYeThl OCHOBHBIX MApaMETPOB IPOIECCa CMEIICHHUS BBICOKOBI3KHUX
JKUJIKOCTEH;

— BBIIIOJIHUTH PAcUeThl OCHOBHBIX IAPaMETPOB IPOIECCa BAJBIEBAHUS IMOJUMEPHBIX
MaTepHasoB;

— BBITOJIHUTH PACUYEThl OCHOBHBIX ApaMETPOB PaOOTHI OJHOIIHEKOBBIX U JBYXITHEKOBBIX
9KCTPYIEPOB;

— BBINIOJIHUTH PAcUeThl MPOIECCOB IUIACTHKAIIMU, BIPBICKA M 3aIlOJHEHHS (OPMYIOIINX
HOJIOCTEH MPU MPOU3BOJICTBE KOHKPETHOT'O U3JIENINS METO/IOM JIUThS I10]] IABJICHUEM;

— BBITIOJIHUTH PACYeThl PA3HOTOIIIMHHOCTH M3/ICIHHA, MOTydaeMbIX METOIaMH CBOOOIHOTO
Y HETaTUBHOTO [THEBMO- BAKyyMHOT'O (JOPMOBAHMUSL.

Baanern:

— METOJIaMH ONpEENCHHs] ONTUMAIbHBIX M pallMOHAIBHBIX TEXHOJIOTHYECKUX PEKUMOB
paboTsl 000PYIOBAHUS ISl IEPEPAOOTKH TIIIACTMACC B TOTOBBIC M3JIEIIHS;

— MeToJlaMH aHanu3a PGHEKTUBHOCTH PabOThI MepepadaThIBAIOLIEr0 000pYJOBAHUS MPH
MPOM3BOJICTBE KOHKPETHOTO W3JICIIHS;

— MeToJlaMHM  YNpaBJIECHHUS M  PEryJUpOBaHMsS TEXHOJOTHYECKUMH  IPOLECCAMHU,
MPOMCXOSIIMMH B IepepadaThIBatonieM 000py10BaHUH.

3. KpaTkoe coaep:kanue q1uCHUNIHHBI

1 Monyne 1. Mexanusmsl mporieccoB cMerienus. Kpurepun kauecTBa cMemeHus
CBINTY4UX NpoAYKTOB. CMelIeHrne BBICOKOBA3KUX KUAKOCTeN. Pacuer npoueccos,
MPOTEKAIOIINX B CMECUTENSIX PA3IMYHOro TUMA. PacueT mporecca BajgbIieBaHUSI.

1.1 CwMmernrenue

1.11  OOmwe MOHATHS U ONpeeIeHUs

1.1.2 Kpurepuu KadecTBa CMEMICHUS CHIITYYHX TPOTYKTOB

1.1.3 CwmenieHre BRICOKOBS3KHX JKUIKOCTEH

1.14 WnpeanusupoBaHHAs KapTHHA CMEIICHUS

1.1.5 PacueTsl IpoIeCCOB CMEICHHS B POTOPHOM CMECHUTENE 3aKPBITOTO THIIA, JIONACTHOM
CMeCHUTeJIE OTKPBITOTO TUTIA, B CMecuTese 0apabaHHOTO THTIA

1.2 Pacuer nporiecca BanblieBaHMsI U TEIUIOBOM OantaHC BaIbIOB



Mopnyinb 2. PacueTsl IpoLEeccoB, MIPOUCXOAAIINX B OJJTHOIIHEKOBBIX SKCTPYIAEPax U B
JIBYXIIHEKOBBIX dKCTpyIepax

2.1 Pacuet paboThI OTHOIITHEKOBOW MaIIHMHBI
2.1.1. Pacuer 30HBI IMTAaHUSA OJHOIITHEKOBOU MAIINHBI
2.1.2  Pacuer 30HBI JO3UPOBAHUS OJHOITHEKOBOW MAIIIHBI
2.1.3  Pacder MOIIHOCTH MPUBOA OTHOITHEKOBON MaIlIHbBI
2.1.4  TIpow3BOAMTEIHHOCTD JO3UPYIOIICH 30HBI IPU PA3TUIHBIX COUYCTAHUSX IIara HApPE3KU
U TTyOWHBI BUHTOBOTO KaHaja
2.2 [Tpon3BOIUTENEHOCT OJHOITHEKOBOTO IKCTPYAEpa MO 30HE JOZUPOBAHHUS C yUETOM
THJIPABIMIECKOTO COMPOTUBIICHUS TOJIOBKU
2.3 [Tpuniun pacuera (GOpMYIONINX TOJIOBOK SKCTpyAEpa
2.4 [Tpon3BOIUTENFHOCTH U MOLTHOCTH IMPUBOJIA JBYXIITHEKOBBIX AKCTPYIEPOB
2.5 TemoBoii Gaanc YKCTPYACPOB
3 Monynb 3. PacdeTsl mpoIieccoB B y3i1ax IUIACTUKAIIMU M BIIPBICKA
TEePMOIUIACTABTOMATOB. TeopeTrdeckne OCHOBHI mpoliecca TepMphOpPMOBaHUSI.
OCHOBBI pacyeTa Iporecca SKCTPY3HOHHO-BBIYBHOTO (hOpMOBaHUS
3.1 Pacuer npou3BOAUTENHHOCTH TEPMOILIACTABTOMATOB
3.2 PacueT naBieHus JINThSI B CKOPOCTU BIPHICKA
3.3 Pacuer npoueccoB TepMopOpMOBaHHS
3.3.1 Pacuer HarpeBa JJMCTOBBIX 3arOTOBOK
3.3.2  Pacuer npouecca cBo60AHOTO (PopMOBaHHS
3.3.3  Pacuer nporiecca HeraTuBHOro()OpMOBAHHMS
3.4 Pacuer nporiieccoB AKCTPy3MOHHO-BBITYBHOTO ()OPMOBAHHS
3.4.1 Pacder CKOpOCTH SKCTPY3UH 3aTOTOBKHU
3.4.2 JlebopmanroHHOE MTOBEACHHUE YKCTPY3UOHHBIX 3aTOTOBOK
4. O0beM IMCUMILIMHBI M BUABI Y4eOHOIl padoThl
Bun yuebnoit paboTbl 3auéTHble Bcero Bcero
el aKaJIEeMUYECKHX | aCTPOHOMH
9acoB B YECKUX
ceMmecTpe 4acoB B
ceMecTpe
OO0uiasi TPy10€eMKOCTb M CUMILIUHBI 6 216 162
AyAUTOpPHBIE 3aHATHS: 1,7 60 45
Jlexumnm 12 9
[TpakTHyeckue 3aHsTHS 48 36
3 108 81
CamocrosiTeibHast padoTa:
[TonroTroBka K KOHTPOJIBLHBIM paboTam 58 435
Jlpyrue BUIBI CAMOCTOSITENILHON PaOOTHI 50 37,5
Kounrtpoasn 1,3 48 36
By ntoroBoro KOHTpoIIst OK3aMeH

AHHOTanugA padoyeil NPOrpaMmbl JUCUUIIIIMHbBI

b1.B./1B.02.02 «IIpuHuMNbI KOHCTPYHPOBAHUS H3/1eJIUH U3 NOJHMEPOB, METOAbI pac4yéra u

NPOCKTHPOBAHUSA OCHACTKHU A COBPEMEHHBIX TEXHOJOIHYE€CKHUX IMMPOLECCOB

nepepadoTKm»
HanpasisieHue 18.04.01 «Xumudeckast TEXHOJIOTUS» MaruCTEPCKOM MporpaMmbl

«XuUMHYECKass TEXHOJIOTHS Hepepa60TI<1/I IMJIACTUYICCKUX MACC U KOMITO3UITHMOHHBIX MAaTCPUATIOB»




1. Ieau AUCHMIVIMHBI — HAyYUTh CTYAEHTOB KOHCTPYHPOBAHMIO MW3AEIUN U3
IUIACTUYECKUX MACC, COCTaBICHUIO TEXHUYECKHX 3aJJaHUi Ha KOHCTPYMPOBAHUE U IIPOU3BOJICTBO
(GopMyIOIIETO HMHCTPYMEHTa, MPHOOPETEHUIO 3HAHMH O OKCIUIyaTalldd, XpaHEHUH WU

o0cyXuBaHUU (HOPMYFOIIETO HHCTPYMEHTA.
3ajaua M3y4YEHUs JAUCHUIUIMHBI CBOJUTCS K CUCTEMATHYECKOMY HM3YYEHHIO METOIOB U

MOJIXOJI0OB K KOHCTPYMPOBAHUIO M3JIEIMIM M3 IJIaCTMAcC, CO3JaHHe TEXHHUYECKOro 3aJaHusl Ha
MPOSKTUPOBAHME W HM3TOTOBIICHHE (HOPMYIOIIETO WHCTPYMEHTa, TIPaMOTHOTO BBIOOpa
COOTBETCTBYIOILIETO  TepepabaThiBaloiero  00OpyAOBaHUSA,  HPUOOPETEHUI0  HABBIKOB
IKCIUTyaTaIu OPMYIOIIEro HHCTPYMEHTA U yX0/1a 32 HUM.

2. B pe3yjbTare 0CBOEHUSI JTUCHUIIMHBI 00YYAKOIIHIACS T0JIKEH:

00J1a1aTh CIEAYIOIUMHI KOMIETEHIUSAMH:

- TOTOBHOCTHIO K UCIOJb30BAaHUIO METOJIOB MaTeMaTUYECKOr0 MOJEIMPOBAHUS
MaTepHaJIOB U TEXHOJIOTHYECKUX MTPOLIECCOB, K TEOPETUUECKOMY aHANIM3Y U SKCIEPUMEHTAIbHON
npoBepke Teoperndeckux runores (OITK-4)

- CIOCOOHOCTBIO OpPraHU30BBIBATH CAMOCTOSITCIILHYIO UM  KOJUIGKTHBHYIO HAYYHO-
HCCIIEIOBATENbCKYIO0 paboTy, pa3pabaThiBaTh IUIaHBI W TMPOTPaMMbl TMPOBEACHUS HAYYHBIX
UCCIICIOBAaHHMI U TEXHHYCCKHX Pa3pabOToK, pa3pabaTeiBaTh 3aaanus i ucnoinaurenei (IIK-1);

- TOTOBHOCTBIO K IOMCKY, 00pabOTKe, aHAIM3y U CHCTEMAaTHU3alUU HAayYHO-TEXHUYECKOM
UH(OpPMAIIMH 110 TEME UCCIIC0BaHMs, BHIOOPY METOIUK 1 cpecTB pemenus 3anaun ([1K-2).

3HaTh:

— COBpPEMEHHBbIE TOAXOJBl K BBIOOPY MOJMMEPHBIX MATEPUANIOB JUISI W3TOTOBIICHHS
KOHKPETHBIX BUJIOB U3/ICIINH;

— TEXHOJIOTMYECKHE OCHOBbI BBIOOpa MapoO4YHOrO0 AacCOPTUMEHTa MOJIMMEPOB MJIs
IPOM3BOJICTBA KOHKPETHBIX M3/EIHH;

— 0COOEGHHOCTH KOHCTPYKTUBHOTO O(MOPMIICHUS H3JENHN, MOJYyYaeMbIX pa3InIHBIMU
METOaMU NepepabOoTKH IIIACTMACC B U3JIENHUS;

— OCHOBHBIC TIOJIOXKCHHS TEXHUYECKUX 3aJaHWi Ha W3TOTOBJICHHE (HOPMYIOIIETO
UHCTPYMEHTA;

— COBpPEMEHHBIE TpeOOBaHUS K KOHCTPYKIHUSM DAa3IUYHBIX BHUAOB (HOPMYIOIIETO
UHCTPYMEHTA;

— METOJIbI OITUMU3AINH (HOPMYIOIIETO HHCTPYMEHTA;

— METO/Ibl TPOBEICHNUS PUEMHBIX UCTIBITAHUN HOBOTO (DOPMYIOLIETO HHCTPYMEHTA.

Ymern:

— NpaBWIbHO BBIOMpPATh BUJA M MapKy MOJMMEPHOrO MaTepuajia A HPOM3BOJCTBA
KOHKPETHOTO U3ICIHS;

— MPaBWJIBHO BBHIOWPATH METOJT IPOU3BOJICTBA TOTO MIJIM MHOTO U3/EIHS;

— KOHCTPYMPOBATh M3ETHS U3 IMOJIUMEPHBIX MAaTEPHAIIOB C YYETOM CBOMCTB KOHKPETHOTO
HOJIMMEpa U METO/1a €ro nepepaboTKH B KOHKPETHOE U3/IEIHE;

— MpaBWJIbHO COCTaBJIATh TEXHUYECKOE 33JaHME HA IMPOEKTHUPOBAHUE M HM3TOTOBIICHUE
(bopMyIOIIero HHCTPYMEHTA,

— MpaBWJIBHO MOAOUpPaTh MapKy mnepepaldaThIBarolIero 00OpyAOBaHUS JJsl MPOU3BOJICTBA
KOHKPETHOT'O U3/IeTUs BHICOKOTO KaueCTBa ¢ MUHUMAJIbHBIMM 3aTPaTaMH ChIPbsl U BPEMEHU;

— 0(hopMIIATH TEXHUYECKYIO TOKYMEHTAIIMIO PU MPOU3BOACTBE U3/IEIHI U3 M1acTMacc.

Baajern:

— METOJIaMH OMpeeNICHHs] ONTHMATBHBIX U PAIMOHAIBHBIX TEXHOJIOTHYECKUX PEKUMOB
paboThl (hopMyIOIIEro MHCTPYMEHTA,;
— Mertojamu aHanu3a H(G(EeKTUBHOCTH padOTHl (OPMYIOLIET0 HHCTPYMEHTa MpHU

POM3BOJICTBE KOHKPETHOT'O U3JIENIHUS;



— METOAaMH YIpPAaBICHUS U PETYJIUPOBAHUS TEXHOJOTMYECKUMHU TIPOIECCAMH,
MPOUCXOSAIIUMHU B (POPMYIOILIIEM HHCTPYMEHTE.
3. Kparkoe coaep:kanue 1uCUHIIUHBI

1 KoncTpykimonnsle miactmaccsl 1 Ux kiaaccudukaius. Boeidop 6a30Boit Mmapku
KOHCTPYKLMOHHOM TIACTHYECKOM Macchl. BEIO0p MOIU(BUIIMPOBAHHBIX MApPOK
KOHCTPYKIMOHHBIX IJIacTMacc. TeXHOIOTUYHOCTh U3IEIUN.

11 KoHcTpyKIIMOHHBIE TUTaCTMACCHI U MX Kilaccupukaius. Beibop 6a30BbIX
MOJIU(PUIIMPOBAHHBIX MAPOK KOHCTPYKIIMOHHOM MJIACTUYECKOI MacChl.

1.1.1 KoncrpykiuonHsle miactMaccesl. Knaccuduxanusi.

1.1.2 ba3oBble MapKu KOHCTPYKIIMOHHBIX IJIACTUYECKUX MACC

1.1.3 MoaudunupoBaHHBIE MAPKH KOHCTPYKIIMOHHBIX IUIACTHYECKUX MACC

1.1.4 TexHOJIOTMYHOCTH U3IEIIHI.

1.2 Oco0eHHOCTH KOHCTPYKLUHU U3IENINN U3 IUIACTMACC, ITOJIy4aeMbIX Pa3IndHbIMU
crioco0amMu repepadboTKH

1.2.1  JluTble ¥ MPECCOBAHHBIE U3CIHUS

1.2.2  OcobeHHOCTH KOHCTPYKIIMH SKCTPY3UOHHBIX U3ACIIUN

1.2.3  OcobeHHOCTH KOHCTPYKIIMH TEPMO(POPMOBAHHBIX U3IEIIUI

1.24  OcobeHHOCTH KOHCTPYKIMNA U3JIEIHIA, TOTy4YEeHHBIX METOAaMH pa3ayBa

1.2.5 TexHonorudeckas v SKCIUTyaTal[HOHHAS yCaIKa

1.2.6 TloHsiTHe BENWYMHBI AOMYCKA, SAUHUIIBI AOMYCKA, YUCIIA €AMHUIL JOMYCKa, KBaJIUTETa
TOYHOCTH.

1.3 Texuuueckoe 3aaHue Ha GOPMYIOIIUNA HHCTPYMEHT. B16op 060pynoBanus.

1.3.1 Texuuueckoe 3a1aHne HAa GOPMYIOIIUNA HHCTPYMEHT.

1.3.2 BriOop KOHKPETHBIX MapoK MepepadaThiBaonIero 000pya0BaHusl.

2 KoncTpykiust popMyIoniero MHCTpyMEHTa IS JINTHEBBIX MAIIMH U IIPECCOB

2.1 DopMyOIIUNA HHCTPYMEHT ISl TUTHEBBIX MAIIUH

2.1.1  Marepuaisl Jyisi ©3TOTOBIECHUS (OPM

2.1.2  XojogHoKaHAbHBIE TUTHUKOBBIE CUCTEMBI

2.1.3 TopsiuekaHaIbHBIC TUTHUKOBBIC CHCTEMBI

2.1.4  W3BnedeHue u3aenuii u3 Gpopm

2.1.5 Cucremsl OTJeICHUS TUTHUKOB. METO/IbI HAHECCHUS PE3bOBI.

2.1.6  YcraHOBKa U 3aKperieHHe apMaTypbl

2.1.7 TepmocratupoBanue GopMm

2.1.8 dopmoobpazyromue 3JIeMEHTHI

2.1.9 llentpupyromye 1eMeHTH GOpM

CrniocoObl nepemenieHus: HOHYTPSIOUINX IEMEHTOB (GopM

2.1.10
2.2  OopMyOImUNA HHCTPYMEHT ISl IIPECCOB
3 KoHcTpykiust popMyIoIero MHCTpyMEHTa JJIsl SKCTPY3HOHHOT O,
TepMO(GOPMOBOYHOTO U Pa3TyBHOTO 00OPYIOBAHUS
3.1 OKCTpY3HUOHHBIE TOJIOBKH

3.1.1  OcHoBHBIE IpaBUIIa KOHCTPYHUPOBAHHS SKCTPY3UOHHBIX TOJIOBOK

3.1.2  OcHOBHBIE THIIBI 3KCTPY3UOHHBIX TOJIOBOK

3.1.3 T'mapaBiawueckuil pacyeT SKCTPY3MOHHOW TOJOBKU

3.2 WucTpyMeHT [1sl TepMOPOPMOBAHHUS

3.2.1  IIpocrelmmii ”HCTPYMEHT Il U3TOTOBICHUS MAJIbIX CEPHUIl N3IeInit

3.2.2 UHCTpyMEHT JyUIsl KpYITHOCEPHITHOTO ¥ MacCOBOTO MPOU3BOICTBA H3ICTHI
4. O0beM AUCUUIIUHBI U BH/IbI y4e0HOI padoThI



Bun yaeOHoit pado 3auéTHbIC Bcero Bcero
e. aKaJeMUYECKUX | aCTPOHOMH
4acoB B YECKUX
cemecTpe 4acoB B
cemecTpe
OO0masi TPy10€eMKOCTb M CUMILIUHBI 6 216 162
AyIUTOPHBIE 3aHSATHS: 1,7 60 45
Jlexuun 12 9
[TpakTrueckue 3aHATUS 48 36
3 108 81
CamocrosiTesibHas padora:
IToaroToBka K KOHTPOJILHBIM paboTam 58 43,5
Jlpyrue BUIBI CAMOCTOSITENILHOW PaOOTHI 50 37,5
Kourtpoin 1,3 48 36
Bus nToroBoro KOHTpOJIst DK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl AHCUUIIMHBI

b1.B./1B.03.01 «PeoJiorusi moJimmepoB»

HanpasyieHue 18.04.01 «Xumuueckasi TEXHOJIOTUS» MaruCTEPCKOM MporpaMmbl
«XuMHUYecKask TEXHOJIOT Ml epepabOTKU IIACTHUECKUX MAcC U KOMITO3UIIMOHHBIX MaTepUAIOB)

1. JucuunnuHa «Peoyorus monuMepoB» SBISETCS AUCHUILUIMHOW 1O BBIOOPY
BapuatuBHOW dactu. Llejb AMCHUNIMHBI — cHOpPMHpPOBATH 3HAHUS, YMEHHS W HABBIKH,
KOTOpbI€ JOJKHBI TOMOYb MaruCTPaM PacCUUTHIBATH MPOIECCHI MepepadbOTKU MOIMMEPOB.
- (QopMuUpOBaHHWE y MArUCTPAaHTOB YIIIyOJEHHBIX 3HAHUH O PEOJIOTHYCCKUX CBOHCTBAX
MOJINMEPHBIX MAaTEPHAJIOB;
- HCIOJIb30BAHUC ITOJTYYCHHBIX 3HAHUH JJIsA pa3pa60TK1/1 IMPOMBIINIJICHHBIX TCXHOJIOTHUU
MOJIy4EHUs TOJIMMEPHBIX MaTEPHAIIOB;
- IMOJIYYCHUC TMPAKTUYCCKHUX HABBIKOB OLICHKH W MPOTHO3UPOBAHUA PCOJOTHUYCCKUX CBOMWCTB
MaTepuaios;
- YMEHHE MPUMEHATh Ha TMpaKTHKEe MNpH paboTe B 00JaCTH TEXHOJOTHU TEepepadOTKU
MJIACTMACC MOJYYEHHBIX TEOPETUUECKUX 3HAHUM.
OCHOBHBIMU 3agadyaMiu JUCHUIIIINHBI ABJISAFOTCA:
— ¢dopMUpOBaHHE Yy MAarucTpOB MPEACTaBICHHN O HAyYHBIX OCHOBaX COBEPIICHCTBOBAHUS
TEXHOJIOTHUU IMMOJIMMEPHBIX MAaTCPHUAJIOB;
— TOJIy4YEeHUE MarucTpamMH 3HAHUW O PEOJIOTMYECKHX CBOMCTBaxX MOJUMEPOB, METOJOB HX
OLIEHKU U PETyINPOBaHNA;
— 000011eHNEe TPUHITUIIOB TEXHOJIOTUYECKOTO O(OPMIIEHUSI MPOU3BOJCTB KOMIO3UIIMOHHBIX
MaTepuasoB.

2. B pe3ysibTaTe 0cBOEHHUSs JUCHUILIMHBI 00y4aloLuiics (MArMCTPAHT) H0JIKEH:

3name:

- OCHOBHBIE OCOOCHHOCTH MOBEACHHSI MTOJIMMEPOB MPHU TCUCHUH;

- 0COOCHHOCTH BJIUSHUS PA3IUYHBIX (DAKTOPOB HA TIOBEJICHUE TIOJTMMEPOB NIPU TCUCHUU;
Ymemn:

- paccuuThIBaTh OCOOCHHOCTH TEUYECHHs TMOJMMEPOB TPHU PACUETE TEXHOJIOTHYECKOTO
o0opyoBaHus,

- OHCHHUBATh TCXHOJIOTUYCCKUC CBOMCTBaA IMOJIMMEPOB.




Braoems:
- METOJaMU BO3/ICHCTBUS Ha BSI3KOCTh MOJUMEPOB MpH mepepaboTke;
- aHAJIM30M BIIMSHUS PA3IMYHBIX (JAKTOPOB HA TEXHOJOTUYECKHE CBOMCTBA MOJIUMEPOB.

I[Mpotiecc u3ydeHus TUCHUIUTAHBI «PeoJIorus moJrMMepoBy HarpaslicH Ha GOPMHUPOBaAHKE
CIIEIYFOIIMX KOMIECTEHIIHA:

OOIIeKyIbTYPHBIX:

- CI0COOHOCTHIO K a0CTPaKTHOMY MBIIIUICHHUIO, aHau3y, cuaTe3y (OK-1)

Oo6menpoheccnoHaTbHBIX:

- CHOCOOHOCTBIO K IPO(eCcCHOHATBHON 3KCILTyaTallud COBPEMEHHOI0 000py10BaHUS U
npuOOPOB B COOTBETCTBHUHM C HarpasiieHHeM U npoduiiem moarorosku (OITK-3);

- TOTOBHOCTBIO K HCIOJIb30BAHUIO METOJ0B MaTEMaTHUECKOT0 MOJIEINPOBAHUS
MaTepUajIoB U TEXHOJIOIMUECKUX MPOLIECCOB, K TEOPETUUECKOMY aHAIMU3Y U AKCIIEPUMEHTAIbHON
npoBepke Teoperndeckux runores (OITK-4)

[TpodeccrnonanbHbIX:

HAy4YHO-HMCCIIE0BATENIbCKAS AESATEIbHOCTD:

- cI0COOHOCTHIO OPTaHNU30BBIBATH CAMOCTOSITEIBHYIO M KOJUIEKTUBHYIO HAYYHO-
UCCIIEI0BATEIbCKYIO padoTy, pa3pabaThiBaTh IIaHbl U IPOTrPAMMBbI IPOBEIEHUS HAYUHBIX
UCCJICIOBAaHHUN M TEXHUYECKHUX pa3paboToK, pa3padaTeiBaTh 3aaanus s ucnoiaautenei (ITK-1);

- TOTOBHOCTBIO K ITOMCKY, 00paboTKe, aHAIM3y U CUCTEMaTU3allui HAyYHO-TeXHUYECKON
uH(OpMAIIMH 110 TEME HCCIICI0BaHUs, BHIOOPY METOIUK U Cpe/icTB pemenus 3anaun ([1K-2);

- CIOCOOHOCTBIO UCIOJIb30BaTh COBPEMEHHbIE MPUOOPHI U METOAUKH, OPraHU30BbIBATh
IIPOBEJICHUE SKCIIEPUMEHTOB U UCIIBITAHUH, IPOBOJUTH UX 00Pa0OTKY U aHAJIM3UPOBATh UX
pesynbratsl (ITK-3).

3. KpaTtkoe copep:xanue JUCHHUILTAHBI

Mopayas 1
CaBurosoe TeyeHue MoJIMMepoB
Teuenne pa3nUIHBIX XuAKOCTEH. OCOOCHHOCTH TEUEHUS MTOJIMMEPOB
3aBUCUMOCTb BA3KOCTH OT TEMIIEpATyphl, MOJIEKYJISIPHOM Macchl, naBieHus. Peonorus
pacTBOpOB NMOIMMEPOB. Peosorust HarmoMHEHHBIX OJUMEPOB.
Mopnyas 2
Bsszkoynpyrue cBOMCTBA MOJIMMEPOB
D¢ ekt Baiiccenbepra, bappyc-3dpdext u apyrue nposiBieHus: BbICOKOIIACTUUHOCTH.
BnusiHue BBICOKO3JACTMUHOCTH Ha IepepaboTKy mnoiumepoB. HeycroliumBoe TedeHue
pacIuIaBoB IIOJUMEPOB, SIBJICHUE CPbIBA
Moayas 3
Teuenne npu pacTaKeHUU
Peonornueckue cBoiicTBa MaTepUasoB MPHU PaCTIKEHUU
Mopnyas 4
PeoJiornyeckue cBoiicTBa TEPpMOPEAKTHBHBIX NOJIHUMEPOB H Pe3MHOBBIX CMecei.
OcHOBHbIE 3aBUCUMOCTH U 3(h(PeKThI, MpoTeKaroe Npu 1epOPMUPOBAHUN MaTEPHATIOB
Ha OCHOBE PEaKIIMOHHOCIIOCOOHBIX OJTUTOMEPOB.
4. O6beM AUCUMILIMHBI U BUABI Y4eOHOIi padoThI

B . 3au. en. | KoxmuectBo KonuuectBo
U1 yueObHoit paboTbl
aKaJIeMHUIECKHUX aCTPOHOMHYECKHX
4acoB 4acoB
Bcero: 4 144 108
AyautopHasi pa6oTa, B T.4. 1,4 52 39
Jlexmun 10 75
JlaGopaTopHble paboThI 24 18




[TpakTukym 18 13,5
CamocrosiTebHas padora, B T.4. 2,1 74 95,5
[ToaroroBka K MpakTUKyMy 24 18
[lonrotoBka Kk  J1aOOpaTOPHBIM 24 18
pabotam
Jlpyrue BUIBI  CaMOCTOSITEIBHOM 26 19,5
paboThI
KonTpoJasn 0,5 18 13,5
Bua uTOroBoro KOHTpoJIs: 3a4€T C OLICHKOU

AHHOTanuA padoyeil NPOrpaMmMbl AU CUUNIMHBI

b1.B.[1B.03.02 «CoBpeMeHHbIe (PU3NKO-XUMUYECKHE METOIbI HCCIET0BAHNS MOJTUMEPOB)»
Hamnpasnenue noaroroku 18.04.01 «Xumuueckasi TEXHOJIOTHUS,
HaNpPaBJICHHOCTH (MPOdMITb) TOATOTOBKU «TeXHOIOTHS 1 IepepadoTKa MOJIUMEPOB U
KOMITO3UTOBY

1. Mucummumna «CoBpeMEHHBIE (HU3UKO-XMMHYECKHE METOJAbl  HCCIEIOBAHHSA
MOJIMMEPOBY SIBIISIETCS JUCIUILIMHOM 110 BBIOODY.

e TMCHUIVIMHBI COCTOST B JOPMHUPOBAHUH Y 00yUArOIINXCS YIITYyOJICHHBIX 3HAHUHN B
00J1aCTH COBPEMEHHBIX (PU3MKO-XUMUYECKIX METOIOB HCCIIEAOBaHMUS MTOJIMMEPHBIX MaTEpPHAIIOB,
OCBOCHMM Ha MPAKTHKE METOAMK IPOBEACHUS HCCIEJOBaHUH, OOYUYEHHH HCIOIb30BAHUIO
(dbyHIaMeHTaIbHBIX 3aKOHOB JUIsi 00pabOTKU MOITYYEHHBIX PE3yIbTaTOB, PA3BUTHHU CIIOCOOHOCTH
CaMOCTOSITENIFHOTO aHAJIN3a YKCIIEPUMEHTAIBHBIX TAHHBIX U YMEHHS (hOPMYITHPOBATH BHIBOIBI.

3agaum AU CHUILIHHBI:

- TIOBBILIIEHHE YPOBHS NPO(ECCHOHATBHOM KOMIETEHTHOCTH OOYyYaroUIUXCs IMyTeM HX
O3HAKOMJICHHS C DPSJIOM COBPEMEHHBIX METOJOB MCCIENOBAaHUSA IOJIMMEPOB, a TaKkKe
BO3MOXXHOCTSIMH  MCIIOJIb30BAaHUSl pAacCMaTpUBAaEMbIX METOJOB [UIsl HM3YYEHHsS COCTaBa,
CTPYKTYpPBI U CBOICTB IOJIMMEPOB;

- pa3BuTHE Yy OOY4YarOIIMXCS METOJOJOTMYECKOrO MOAX0AAa K BHIOOPY ONTHMAaTIbHBIX
METOZIOB  HCCIIEZIOBAHMs, TNPUMEHEHHE KOTOphIX Oyaer cmocoOCTBOBaTh  Hamboiee
3¢ (HEeKTUBHOMY IPOBEJCHUIO HAYYHBIX HCCIEAOBAHUNM BO BpeMsi oOydeHHs B Marucrparype, a
TaKXe CaMOCTOSATEIbHOMY PELICHUIO 331a4 B JalibHemel npodeccuoHaibHOM AesITeNbHOCTH;

- (opmMupoBaHue y 00yyarommxcs CrocOOHOCTH NMPUMEHSATh TEOPETHUYECKHE 3HAHUS Ha
NPaKTHUKE IPU BBITOJHEHUH J1a00PaTOPHBIX padoT;

- pa3BUTHE CIIOCOOHOCTH CaMOCTOSATEIBHOTO aHaIM3a, 0000IIEHNs IKCIIEPUMEHTATbHBIX

JAHHBIX, YMEHMS J1€1aTh 3aKIF0YEHNS U BBIBOJBL.

2. B pesyabTare n3y4eHusi AUCHHUIIMHBI CTYJICHT J0JIKeH:

O6mamate  ciaeayromuMu  o0menpodecCHoHaTbHBIMU U TpodecCHuOHATLHBIMHU
KOMIIETEHIUSIMHU:

— CIOCOOHOCTBIO K MPO(ecCHOHANBHON IKCITyaTallii COBPEMEHHOT0 000pyAOBaHUs U
puOOPOB B COOTBETCTBUH C HanpasieHreM u npoduiem noarorosku (OITK-3).

— CIIOCOOHOCTBHIO OPraHU30BBIBAaTh CaMOCTOSTENbHYIO U KOJUIEKTUBHYIO Hay4dHO-
UCCIIEIOBATEIbCKYI0 paboTy, pa3padarbiBaTh IUIaHBI U TNPOrPaMMbl IMPOBEJCHUS HAYUHBIX
UCCIIeIOBAaHUI M TEXHHUYECKHUX pa3paboToK, pa3padaTeiBaTh 3aaanust s ucnoinautenei (ITK-1);

— TOTOBHOCTBIO K MTOUCKY, 00paboTKe, aHaIU3y U CUCTEMAaTHU3allui HAyYHO-TEXHUUECKON
uH(pOpMAIIMH 110 TeMEe HCCIIE0BaHUs, BHIOOPY METOIUK 1 Cpe/icTB pemenus 3anaun ([1K-2);




— CHOCOOHOCTBIO MCIONB30BaTh COBPEMEHHBIE MPUOOPHI U METOJIUKH, OPraHU30BBIBATH
NPOBEICHUE SKCIEPUMEHTOB M HCIIBITAHWH, MPOBOJUTh UX OOpaOOTKY M aHAIM3HPOBATH UX
pe3yiabrarel (ITK-3).

3HaTh:

- OCHOBHBIC TEPMHHBI, OTHOCSIIHECS K pPAcCMaTPUBACMBIM (PU3UKO-XUMHUYCCKHM
METOJ1aM HCCIICJOBAHMUIA;

- COBPEMECHHBIC TCH/ICHIIUU PAa3BUTHS METOJIOB UCCIICIOBAHNS,

- TEOPETUYECKHE OCHOBBI PACCMATPUBAEMBIX B KypCce€ METOJIOB, a TaK:KE€ BO3MOKHOCTH U
OTpaHHYCHUS METOJIOB IPH MCCIICIOBAHUH TIOJUMEPOB;

- npubopsl W 00OpyIOBaHWE, WCIONB3yeMbIE ISl TIPOBEACHHS HCCICIOBAHUN
paccMaTpUBAEMBbIMH B KYPCEe METOJIaMHU.

YMerTh:

- 000CHOBaHHO BBIOMpPATh HamOoJee YPPEKTUBHBIA METOM WM KOMIUICKC METOIOB ISt
WCCJICIOBAHMSI IOJITMMEPHBIX MaTEPUAIOB B COOTBETCTBUU C IMIOCTABJICHHOM 3a/1a4eii;

- IPOBOIUTH MCCJICIOBAHUS C HCIIOIB30BAHUEM Psjia COBPEMEHHBIX METOJIOB;

- 00pabaTsIBaTh u KB (DUITUPOBAHHO aHaJIU3UpPOBATH IOJIy4YEHHbIE
9KCIIEPUMEHTAIBHBIM ITyTEM PE3yJbTaThl UCCIICTOBAHHIA.
Baagern:

- uHpopManuel 0 COBPEMEHHBIX METOJaX HCCIEIOBaHUs NOJIMMEPOB U MPUMEHSIEMOM
IIPU 3TOM 000PYIOBAHUY;

- METOAMKAMHU IIPOBE/ICHUS HCCIIEJOBAHUM;

- ciocobamu 00pabOTKHU U MHTEPIPETALUH PE3YIbTaTOB UCCIIEIOBAHHIA;

- IpuemMaMu moucka B ceTu MHTepHeT M Apyrux pecypcax HHGPOpMalMU O METOJaX
UCCIICNIOBAaHUs. M pe3ylbTaTaX HCCICAOBAaHUM IOJIMMEPOB C MCIIOJIB30BAaHUEM DPA3JIMYHBIX
bu3nueckux U GU3NKO-XUMHUYECKUX METOOB.

3. KpaTtkoe cogep:xaHue TUCHMILIUHBI:

Pa3nea 1. CnekTpanbHble METOABI AHATU3A

Pazgen 1.1. DOnexkrpoMarHuTHBIA crekTp. OO61acTH 3IEKTPOMArHUTHOTO CIEKTpA.
DHepreTUYecKne ypoBHU MOJIEKYJ. Teopus MOJEKYISIpHBIX KoyieOaHuil. Bunmbl xonebanuii B
MoJIeKyJnax. TeopeTHyeckne OCHOBBI KOJIMYECTBEHHOI'O CHEKTPAJIBHOTO aHaln3a: 3aKOH
JlamGepra-byrepa-bepa. Knaccudukanusi u OCHOBHBIE TPHUHIUIBI  CIEKTPOCKOIMUYECKHUX
METOJI0B MCCIIEIOBAHUS.

Paznea 2.2. Metonsl konebarenbHOU criekTpockonuu. WHppakpacHasi CrieKTPOCKOMHUS
(UK-criextpockonust). Buabr MK-crektpockonuyeckux uccienoBanuii. MK-criektpockomnus ¢
®dypee-mipeoOpazoBanreM. AmmapaTypHoe oQopmiieHHe METOJoB: nucrepcuoHHsie u MK-
®dypre-ciekTpomeTphl. [IpobomoaroroBka. Metoauka npoBenenus uccienoBanuii. Bunsr UK-
criekTpoB. Wnentudukanus BemectB MeroaoMm MK-crnekTpockonuu. DneKTpoHHBIE 0a3bl
JNaHHbIX crekTpoB. [IpoOnembl, BoO3HMKawmMe KadecTBeHHOM aHanmuze HWK-cnekTpos.
KonuuecTBeHHBIN aHAN3 TOJUMEPOB, COMOIUMEPOB U pacTBOpOB nosumMepos. Meroast HIIBO
u MHIIBO.

Cnekrpockonus komOonHaunoHHoro paccesnust (KPC). Ucropus co3nanus meroga KPC.
KP-cnexktpomerpsl. Ocobennoctn KP-cnektpoB. CpaBnenune HMK- u KP-cmekrpos. ObGnactu
INPUMEHEHUS CHEKTPAJbHBIX METOJOB IPH HCCIEIOBaHUM MoiuMepoB. JlocToMHCTBa U
HEJ0CTaTKU METOJIOB.

Paznen 2. CoBpeMeHHBIE MeTOIbI MUKPOCKOMUH

Pazngen 2.1. O630p u KiaccupuKanuss MHKPOCKOIUYECKHX METOJIOB HCCIEIOBAHUS
MOJIUMEPOB.. BO3MOKHOCTH COBPEMEHHBIX ONTHYECKUX METOAOB UCCIIEI0OBAaHUS TTOJTMMEPOB.

Pazgen 2.2. OcHOBBI MeToJa CKaHMpYIOUIEH 3JEKTpOHHOW Mukpockonuu (COM).
ArnmnaparypHoe odopmieHne Merona. I[loaroroBka monuMepHBIX 00pa3loB U UX AaHAIU3
metogom COM.



OcHoBbl W ammapaTypHoe OGOpPMIICHHE METONa MPOCBEYUBAIOIICH SIEKTPOHHOM
mukpockormu  (II9M). IIpoGomoaroroBka. OCOOEHHOCTH WCCIAEAOBAHHUS TIOJUMEPOB U
MOJIMMEPHBIX HAHOKOMITO3UIIMOHHBIX MaTeprasioB MeToaoM [1OM.

Pasgen 2.3. MeToabpl CKaHUpYIOWIEW 30HAOBOM MuUKpockonuu. CKaHUpyrOIast
TyHHETIbHAsT MHKpockomnus. [lpuHnmn wmeroma. Amnmaparypaoe odopmiienue. [IpumeneHue
METO/Ia CKAaHUPYIOUIeH TYHHETbHON MUKPOCKOIIHH.

Teopernyeckue OCHOBBI METOAA aTOMHO-CHJIOBOM MUKpOCKONUU. [IpuHIMI U pEeKUMBI
paboThl aTOMHOIO  CHUJIOBOIO  MHKpockoma. [IpuMeHeHuMe MeToa aTOMHO-CHIIOBOU
MUKPOCKOITHH.

4. O0beM y4eOHOH TUCHHIIMHBI

Bun yuebHO# paboTh 3au. en. B akamemuu- | B actpoHOMU-
YEeCKHX Yacax | YeCKHX dacax

Oouras TPYAOEMKOCTh  JIMCHUIIHHBI 1o 4 144 108
yueOHOMY ILIaHY
AyIMTOpHBIE 3aHATHS: 1,4 52 39
Jlexumu (Jlek) 10 7,5
JlaGopaTopHbie pabOThI 24 18
[Tpaktuyeckue 3ansatus (I13) 18 13,5
CamocrositesbHasi padora (CP): 2,1 74 55,5
CaMocTosITEIbHOE U3y4yeHue pasaenon 74 55,5
IACIIATIINHEL
Buja koHTpOJISI: 3a4eT ¢ OlleHKOi 0,5 18 13,5

AHHOTanuA padoyeil NPOrpaMMbl AUCUUIIIMHBI

b1.B./1B.04.01 «Pecypcocéepe:keHue U IK0JI0TUsl B IepepadoTKe M NPUMEHEHUH
MJI1ACTMACC»

HanpasnieHue 18.04.01 «Xumuueckast TEXHOJIOTUS» MaruCTEPCKOM MporpaMmbl
«XUMHUYECKasi TEXHOJIOTHS MEPEepadOTKH TUITACTHYECKUX MACC M KOMITO3UIIHOHHBIX MaTEPHATIOBY

1. HucnumuinHa «PecypcocOepekeHue M 3KOJorusi B mepepaboTKe U NPUMEHEHUU
IUIaCTMACC» SABISETCS TUCHMIUIMHOM 1Mo BBIOOPY BapuaTuBHOM uacTu. llesb AMCHMIVIMHBI —
[enbto puciuruinHbel  «PecypcocOepexeHre U 3KOJorusi B MepepadoTKe M NPUMEHEHUU
IIacTMace» sIBIseTCsl (OPMHUPOBAHME Y MAruCTPAHTOB 3HAHUM M KOMIIETEHLMH B 001acTH
TEOPUU U MPAKTHUKU OCYIIECTBIEHUSI COBOKYITHOCTH Mep MO 3(PPEKTUBHOMY HCIOIb30BAHUIO
pecypcocOeperarmnmx 1 3K0I0THYeCKH YUCThIX TEXHOJIOTUH.

2. B pe3yabTare 0CBOeHUS TUCHUIIMHBI 00ydalommiicss (MarucTpaHT) A0JIKeH:

3HaTh:

— KOMILJIEKC CBOICTB COBPEMEHHOI'O0 MapOYHOI'0 aCCOPTUMEHTA MOJIMMEPHBIX MaTepUalioB
(TEpMOIIIaCTOB M PEaKTOILIACTOB)

— OCHOBHBIC NPHUHOUIIBI palOHAJIBHOIO BBI60pa TUIIa MOJHUMEPHBIX MATCPHAJIOB IJId
U3TOTOBIICHUS U3JEeNuil TpeOyeMoro KauecTBa;

— OCHOBHBIE MTPUHIIMIIBI PAllMOHAILHOTO KOHCTPYUPOBAHUSI U3/I€TIHUI U3 IJIacTMacc:

— COBpPEMEHHBIE PELICHHUS PEecypco- U IHEProcOepekeHHs B TEXHOJIOTMH MPOU3BOJCTBA
U3JIeUH U3 MJIaCTMAacC, OJMy4aeMbIX pa3InYHbIMU METOaMU 1epepadoTKu.



- COBPEMEHHYIO CHCTEMY 00pa30BaHUs MOJMMEPHBIX OTXOJOB U €€ YIpaBJICHHE, CTaIHH
oOparreHus MOJIMMEPHBIX OTX0I0B (COOP, COPTUPOBKA),

- COBpCMCHHBIC TCXHOJIOI'NH Hepepa60TK1/1 MMOJIMMCPHBIX OTXO0B,

- MHHOBAI[MOHHBIE HKOJIOTMYECKHE PEHICHHUS B TEXHOJOTUSAX U OOOpYAOBaHUU IS
nepepaboTKU MOJIUMEPHBIX OTXO/0B.

Ymers:

— BBIOMpATh MapKy MOJMMEPHOTO MaTepuaia s MPOU3BOACTBA HW3JEIHS XOPOIIETO
KayecTBa ¢ MUHUMAaJIbHBIM PACXOJIOM ChHIPbSI;

— BBIOMPATh PaIlMOHATBHYIO KOHCTPYKIIHIO H3/ICIHS;

— mnoadupaTh TEXHOJOTMYECKUH TpoIecc NPOU3BOJACTBA H3JEIHM U3 IUIaCTMacc ¢
MHWHUMAJIbHBIMHU SHCPro3aTrparaMu.

- TPHUMEHSATH COBPEMEHHBIE TEXHOJIOTMM U 000pyIOBaHHUE IS nepepadoTKu
IUIACTMACCOBBIX OTXO/IOB.
Baanern:

- COBpeMeHHBIMI/I TCOpCTI/I‘ICCKI/IMI/I 148 HpaKTI/I‘{eCKI/IMI/I HpGI[CTaBJIeHI/ISIMI/I 0
pecypcocOEpeKeHUH Ha BCEX CTAAMSIX TEXHOJOTHYECKOTO ITMKJIA M3TOTOBJICHUS W pealu3alluu
W3SINI U3 TNIacTMACC;

— METOJIaMH BbIOOpa palMOHAIBHBIX YHEProcOeperaroniux TEXHOJOTHHA IPOU3BOACTBA
W3SINI U3 TNIacTMACC;

— COBpPEMEHHBIMU TMPEICTABICHUSIMH 00 YTHIM3alMK (PELMKIMHIE) IJIaCTMACCOBBIX
OTXOJIOB.

[Tpouecc m3ydeHuss mUCHUIDIMHBL «PecypcocOepexeHne M IKOJIOTHS B TiepepaboTke U

MPUMCHCHHHU IJIACTMACC) HAIIPABJICH Ha (1)OpMI/Ip0BaHI/Ie CJICAYIOMIUX KOMHeTeHI_II/Iﬁi

obmenpodeccuoHaNbHBIX:
- CcrmocOOHOCThIO K TPOEeCCHOHATBHONW OKCILTyaTalldd COBPEMEHHOTO O0OpYyAOBaHUSA H
pUOOPOB B COOTBETCTBUH C HampasieHueM u npoduiem noaroroku (OI1K-3).
[TpodeccnonanbHbIX:
HAYYHO-HMCCIIEIOBATEIbCKAS I TEIbHOCTD:
- CHOCOOHOCTBIO  OpPraHU3OBBIBATH  CAMOCTOSITENIBHYIO M KOJUJICKTUBHYIO  Hay4dHO-
UCCIIEIOBATEIbCKYI0 paboTy, pa3padarbiBaTh IUIAHBI W TMPOTPAaMMBl MPOBEICHHUS HAYYHBIX
UCCIIC/IOBaHUI M TEXHUYECKHUX Pa3pabOTOK, pa3padaTeiBaTh 3a1anus st ucnoiauteneit (ITK-1);
- TOTOBHOCTBIO K TIIOMCKY, 00pa0OTKe, aHaiW3y W CHCTEMAaTH3allMd HAyYHO-TEXHHYECKON
UH(OpPMAIMH 110 TEME UCCIIEI0BaHMsI, BRIOOPY METOIUK U cpeicTB peuteHus 3anaun (I[1K-2)
- CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHBIE TPUOOPHI M METOAWKH, OpPTaHW30BBIBATH
NPOBEICHUE SKCHEPUMEHTOB M HCHBITAHUH, MPOBOJUTH MX OOpabOTKY M aHaIU3UPOBaTh UX
pesyabTatel (ITK-3).

3. Kparkoe coaep:kanue IuCUHNIHHBI

Paznen 1. MarepuanbHble U 3HepreTuyeckue pecypesl. Kimaccudukarms
pecypcocOepexenns B mepepadoTke U MpuMeHeHHH TuracTMacc. OCHOBHBIE aCIIEKTHI
HOPMHPOBAHHUS PACXOJ0B MaTE€pPUATbHBIX U SHEPrOPECYPCOB

Paznen 2. Pemenue mpobiem  pecypco- U dHEprocOepekeHUsT B TEXHOJOTHSX U
000pyI0BaHUU JUIsI TepepabOTKH IIacTMacC B U3AEIIHSL.

Paznen 3. Metoas! yTuian3anuu nMoauMeEpHBIX 0Tx0/10B. OOIas cxema METOJI0B
BTOPUYHON NepepadOTKU MOIMMEPHBIX 0TX0J10B COBpeMEHHbIE TEXHOIOTUU U 000pyI0BaHNE
JUTSL TIOJTY9IeHUST BTOPUYHBIX TTOJIMMEPHBIX PECYpPCcOB. Be30TX0HbIE TEXHOIOTHH TIEpepadbOTKH
OCHOBHBIX MTOJIUMEPHBIX MaTEpPHAIIOB.

4. O0beM AUCUMIIUHBI U BH/ABI y4e0HOI padoThI

Bu yueGHO#M paGoTs! 3a:§TH. Akanem. 4 | ACTpOHOM. 4
OO0uiasi TPy10€eMKOCTb M CUMILINHBI 4 144 108
KonTtakTHasi padoTa- ayANTOPHbIE 3aHATHS: 1 36 27
Jlexuun 0,2 8 6




[TpakTrueckue 3aHATHS 0,8 28 21
CamocTosiTe1bHasi paboTa 3 108 81
Pedepar 1 36 27
[ToaroroBka K KOHTPOJIBHBIM paboTaM 0,7 24 18
CaMoCTOsTeIbHOE N3YUYCHHE PA3/ICIOB AUCITUTIINHBI 1 36 27
IToaroroska u ciaya 3auéra 0,3 12 9
Bua uTOroBoro KOHTpoJIf: 3ayer ¢ OLEHKOH

AHHOTaN U padoyeil MPOrpaMMbl AU CHUILIMHBI

b1.B./IB.4.2 «<HoBbIe TEXHOJIOTUH B NepepadoTKe MOJIUMEPOB»

HanpasyieHue 18.04.01 «Xumuyeckass TEXHOJIOTHS» MAaruCTEPCKON MPOTPAMMBI
«XUMHYECKask TEXHOJIOTHs MepepadOTKH IIIACTHUECKUX MAcC U KOMIO3UIIMOHHBIX MaTEpUaIoBy

1. Heap AMCHUIUIMHBI COCTOMT B (POPMHUPOBAHMHU Y OOydarOMMXCs (MarucTpaHTOB)
yIIIyOJICHHBIX 3HAHUW O HOBBIX TEXHOJOTHMAX B oOnacTu nojaumepoB. Omnupasch Ha 3HaHMS,
MOJIyYCHHBIE B XOJ€ M3YyYEHHSI KYPCOB «XHMHUS U (PH3HKA IOJIUMEPOB», «TEXHOJIOTHYECKUE
nporecchl nepepaboTKM  IUIACTMAcC B U3JENUA», «TEOPETUYECKHUE OCHOBBI IPOLECCOB
nepepaboTKU  IUIAaCTMAacCc», «O0OOpPYJOBaHME U OCHOBBI IIPOEKTUPOBAHUS  IPOU3BOJCTB
nepepadoTKU IUIACTMACCY, «XMMHS U TEXHOJIOIHs MOJMMEPOB)» IMporpamma IpelycMaTpuBaeT
NOJydeHHWe 3HaHW B oOmacTH OuopasznmaraeMblXx W KOMOMHHPOBAaHHBIX —ITOJIMMEPHBIX
MaTepHaJIoB, a TAKXKE OTXO/I0B IOJIMMEPOB

2. B pe3yabTare 0cBOEHHS TUCUHUILIUHBI 00yUYalOIIUIicsl (MATMCTPAHT) J0JIKEH:

Obnaoams cnenyrwomumu obmenpodeccuonansupivu  (OIIK), u mpodeccuonanbHbIMU
(IIK) koMmneTeHIUsAMU:

— CIIOCOOHOCTBIO K NMPO(EeCCHOHAIBHOM 3KCIUTyaTallud COBPEMEHHOIo 000pyI0BaHUs
U TpuOOpPOB B COOTBETCTBUHM C HampanieHueM 1 npoduiem noarorosku (OITK-3);

— CHOCOOHOCTBIO HCIOJIB30BaTh COBPEMEHHbIE MPUOOPBHI U METOJUKH, OPraHU30BBIBATH
IPOBEICHUE SKCIEPUMEHTOB M HCIBITAHUH, MPOBOJUTh UX OOpabOTKY M aHAITU3UPOBATH UX
pesynbratsl (TIK-3).

3HaTh:

- IEPCHEKTUBBI PA3BUTHS MPOMBIIIJICHHOCTH NIEpepabOTKHU IJIaCTMACC;

- METO/Ibl CO3JJaHus OMOpa3iaraéMbIX NMOJIMMEPOB;

- OCHOBHBIE THITBI KOMOMHUPOBAHHBIX MOJIMMEPHBIX U3JEIHii;

- 0COOEHHOCTHU NIepepabOTKN BTOPUYHBIX MJIACTHKOB;

Ymers:

- pemaTh IpoOsIeMbl TepepaboTKH U MPUMEHEHHs OUOopa3araéMpIX TUIACTHYECKUX MacC;

- OTIpENIENATh NEePCHEKTUBHBIC HAIIPABICHNS UCTIONIb30BaHUs OMOpa3IaraéMblX IIACTHKOB;

- pelaTth 3aJa4y M0 PacIIMPEHHUI0 CIEKTpa MPUMEHEHHUS MOJIMMEPOB MyTEM COBMEIIECHUS
pa3IMYHBIX NOJUMEPHBIX U HEMOJUMEPHBIX MAaTEPHUAJIOB B OAHOM U3JEIINN

- 3¢ (peKTUBHO HUCIIOJIB30BAaTh BTOPUYHBIE TIOJTUMEPHI;

Baanerb:

- TEXHOJIOTHSIMU MOJIYYEHHs U TepepaOdOTKHU HOBBIX MOJMMEPHBIX MaTEPHUAJOB;

- METOJIaMU CO3/IaHUS HOBBIX IOJMMEPHBIX MAaTEPUAJIOB € 3aJJaHHBIMU CBOICTBaMU;

- COBPEMEHHBIMH TEXHOJIOTUSMHU YTUIN3AUN BTOPUUHBIX OJUMEPHBIX MaTEPUAJIOB.

3. Kparkoe conep:kanue THCHUTIIHHBI

CoBpeMeHHOE COCTOSIHME MPOMBIIUIEHHOCTH TniepepaboTku 1uiactMacc. OCHOBHBIE
TEXHOJIOTHYECKHE MPOIecChl MepepaboTKU IUIacTMacC, MCHOJIb3yeMble B HACTOSIEE BpeMs.
@akTophl, OrpaHUYMBAIONIME  BO3MOXKHOCTb  NPUMEHEHUS  TPAJULIUOHHBIX  METOJOB
nepepaboTku. Posb 1 MecTo MoIMMEpOB Ha PhIHKE COBPEMEHHBIX MPOMBIIUIEHHBIX MaTepHasoB.
[lepcriekTHBBl pa3BUTHSA TNPOMBIIUIEHHOCTH TIepepaboTku miactmacc. llpencraBienue o
METOOJIOTUN CO3/IaHMsI TEXHOJIOTUYECKUX IMPOLIECCOB MepepadoTKu IuiactMacc. B3anMocBs3b




HAYYHBIX HCCIEIOBAaHUN, TNPOEKTUPOBAHUS U CTPOUTENbCTBA mpennpusatuil. IlepcrnexTHBbI
pacuIMpeHusi aCCOPTUMEHTA MOJIMMEPHBIX H3AEIMH 3a CU€T CO3/1aHUS HOBBIX MAaTEpUANIOB U
TEXHOJOTNYECKUX IPOLECCOB.

OcHOBHBIE THUINBI OHOpa3ziaraeMblx MoauMepoB. OCHOBHbIE HaNpaBICHUS PA3BUTUSA
TEXHOJIOTUH TOJy4YeHus OuopasiaraeMbix monumepoB. DakTopel, BeaylIHe K Ierpaaliiu
IOJMMEPOB B MPHUPOJHBIX YCIOBUAX. buopasznmaraemble MUIaCTHYECKHME Macchl HAa OCHOBE
OPUPOIHBIX TOJIMMEPOB. MeToapl yCKOpeHus Ouojerpamaniy TPaJUIUOHHBIX IUIACTHKOB.
[TpoGnembl nepepaGOTKM M 3KCIUTyaTallud OHOpas3jaraeMblX IUIACTHYECKMX Macc. OTanuus
TEXHOJIOTUYECKUX M  (U3MKO-MEXaHWYECKHX CBOMCTB OWoOpasjaraeMplX IUIACTUKOB OT
TPaJULIMOHHBIX NOJMMEPHBIX MaTepraioB. HoBble TEXHOIOrMYECKUE MPOLECCHI, TO3BOJIAIOLINE
peann3oBaTh IMOTEHIMAN OHOpa3laraéMblX IUIACTHMKOB KaKk MaTepHalioB JJIsl W3TOTOBJIICHHUS
IUTACTMACCOBBIX M3/EIHUN Pa3IU4YHOro HazHaueHus. OCHOBHBIE HANPABIICHHUS TEXHOJIOTHYECKUX
UCCIICIOBAaHMI U CO3JJaHMsI HOBBIX KOMITO3UIMI HA OCHOBE OMOpa3iaraeMpIX MIACTUKOB.

KomOuHupoBaHHbIE MOJUMEpPHBbIE U3JENUs. 3ajauyd, pellaeMble MyTEM COBMELICHHUS
Pa3IMYHBIX TOJMMEPHBIX W HEMOJMMEPHBIX MaTepUualioB B OAHOM wu3aenuu. IIpobiemsr,
BO3HHUKAIOIIME IpPU COBMELICHUH pPa3IMYHbIX MaTepUaoB M MeToAbl MX pewmeHus. [lyrtu
COBEPILICHCTBOBAHMUS KOMOWHUPOBAHHBIX IOJMMEPHBIX HU3Jenuil. TEeXHONIOrMHM  MOITydeHUs
KOMOMHUPOBAHHBIX M3JeNui. MHOrociaolHble MIEHKU. MeTaIomIacTUKOBbIE U MHOTOCJIOMHBIE
TPYyOBI.

[TepepaboTka MONMMEPHBIX OTX0A0B. DAaKTOPHI, NPENATCTBYIOIIME YBEIMUYCHHUIO IOJIU
U3JeNUii W3 BTOPUYHOTO TIOJIMMEPHOTO  CHIPbsl. JKOJOTHYECKAass M OKOHOMHUYECKas
COCTaBJIAIOLIME TIpolLecca BTOPUYHOM mnepepaboTku. [Ipobiema COpPTUPOBKHM OTXOJOB U
BBIJICICHUSI W3 HHUX TMOJUMEepHOW (pakiuu. IlepcieKTHBHBIE TEXHOJIOTUH COPTHUPOBKU
HOJUMEPHBIX 0TX0/10B. OcobeHHoCcTH 000pyI0BaHUs Ul TepepabOTKH BTOPUUYHBIX IJIACTUKOB.
OCOOEHHOCTH TEXHOJOTHU TMEepepadOTKU BTOPUYHBIX MOJIMMEPHBIX MaTEepHaloB. 3arps3HEHHE,
JNECTPYKLUs, CaHUTapHble M HKOJOrMYecKue TpeOoBaHUS K TakuM MarepuanaM. Ilytu
noBbIIEeHUS 9()()EKTUBHOCTH TPOLECCOB NEepepadOTKU TOJIMMEPHBIX OTXOJOB. [iryOokas
nepepadoTKa OTXO0B C JENOIMMEpHU3alieli COAEPIKaIIEerocss B 0TX0AaxX MoJuMepa.

4. O0beM AU CUMILIMHBI M BUABI YU4eOHO0#i paboThl

Bu yueGHOi paGoTsI 3au. en. KonnuectBo KonnuectBo
aKaJeMHYECKUX | aCTPOHOMUYECKUX
4acoB 4acoB

Bcero: 4 144 108
AynuTopHas padora, B T.4. 1 36 27
Jlexum 8 6
[TpakTukym 28 21
CamocrosiTeJibHas pa6oTa, B T.4. 3 108 81
IloaroTroBka K NpakTUKyMy 36 27
[TogroToBka K KOHTPOJIBHBIM 36 27
pabotam
Jlpyrue BUABl CaMOCTOSITEIBHOU 36 27
paboThI
Bua uTOroBoro KOHTpoJIs: 3a4€T C OLICHKOU




4.5. IlpakTUKH
AHHOTanuA padoyeil MporpaMmmbl

b2.B.01(Y) «Y4eOHasi npaKTHKA)

HanpasiyieHue 18.04.01 «Xumuueckasi TEXHOJIOTUSA» MaruCTEPCKON MpOrpaMmbl
«XHUMHYECKask TEXHOJIOTHS IepepadOTKH IJIACTUUECKUX MacC U KOMIO3ULMOHHBIX MaTEPHUAIOB)

1. Heab y4yeOHOlM NPAKTHKU — TOJYYCHHE OOYYAIONIMMCS MEPBUYHBIX NMPO(HECCHOHAIBHBIX
YMEHUH U HAaBBIKOB ITyTE€M CaMOCTOSATEIbHOTO TBOPUYECKOI'O BHIMOJIHEHUS 3a/1a4, OCTaBIECHHBIX
IIPOrpaMMOM IPAKTUKH.

2. B pe3yabraTre mnpoxo:kaeHUs TMPAKTUKU olOyvyaommiics 1o mnporpamme
MArHCTPATyPbI J0JIKEH

OBnazeTs CleayoUMMA KOMIETEHIUSMHU:

OO11eKyNbTYPHBIMHU:

- TOTOBHOCTBIO K CAaMOPA3BUTHUIO, CaMOpealM3allid, HCIOIb30BaHUI TBOPYECKOTO
noreniuana (OK-3);

- CHOCOOHOCTBIO COBEpPUICHCTBOBATH M pPa3BUBAaTh CBOM MHTEIUIEKTYaJIbHBIH H
OOIIEKYIbTYpHBI YPOBEHb, IOJIydaTh 3HAHHS B OOJACTH COBPEMEHHBIX MpOOJIEM HAyKH,
TEXHUKHU U TEXHOJIOTHH, T'YMaHUTAPHbBIX, COLMATBHBIX 1 dKOHOMHYecKHX HayK (OK-4);

- CLIOCOOHOCTBIO K MPO(PecCHOHAIBHOMY POCTY, K CAMOCTOSITEIBHOMY O0YyUEHUIO HOBBIM
METOAaM HCCIEeIOBaHUs, K M3MEHEHHI0 HAYyYHOTO M HAay4YHO-IPOM3BOJCTBEHHOro MHpOoQuiisi
cBoeit mpodeccuonanbHoit nesrensHocT (OK-5);

- CHOCOOHOCTBIO C IOMOIIBI0 HMH(OPMAIIMOHHBIX TEXHOJOTHH K CaMOCTOSTEIbHOMY
IPUOOPETEHUIO U UCIOJIb30BAHUIO B MIPAKTUUECKON AESITEIbHOCTH HOBBIX 3HAHUU M YMEHUIl, B
TOM 4HCJIe B 00JIACTSIX 3HaHUI, HEMOCPEJICTBEHHO HE CBA3aHHBIX co cdepoil nesrenpsHoctH (OK-
9).

ObmenpodeccuoHaTbHBIMHU:

- CIIOCOOHOCTBIO K MPO(eCCHOHAIBHONW IKCIUTyaTallUM COBPEMEHHOT0 00OpYAOBaHUS U
pruOOPOB B COOTBETCTBUH C HANpaBieHHeM U npoduiem noarotosku (OITK-3).

[TpodeccuonanbHBIMHU:

HAy4YHO-HCCIIEI0BATENbCKAs! 1€ATENbHOCTB!

- CHOCOOHOCTh OpraHM30BaTh CaMOCTOSITENIBHYIO M KOJUIEKTHBHYIO  HAay4HO-
uccienoBatenbekyo padory (I1K-2);

- TOTOBHOCTBIO K IIOMCKY, 00pabOTKe, aHAIN3y M CUCTEMAaTH3al[Mi Hay4YHO-TEXHUYECKON
UH(pOpPMAIIMH 110 TEME UCCIIC0BaHUs, BHIOOPY METOUK U cpecTB pemenus 3anaaun (I1K-3).

3HaTh:

- OCHOBHbIE MPUHLUIIBI paOb0OThI UCIIOJIB3YEMOT0 000PYIOBAHNUS;

- OCHOBHBIE METOJIMKH IIPOBENCHUS DKCIIEPUMEHTOB, IPEIyCMOTPEHHBIX TEMAaTHKOU
HAyYHO-UCCIIEIOBATENbCKON paboThI;

YMers:

- OCYILIECTBJIATH IMOMCK, 00pabOTKy M aHaIu3 HAayYHO-TEXHUYECKONW HHGPOpMaluu IO
npod M0 MPOiIEHHON MPaKTHKH, B TOM YHCIIE ¢ IpUMeHeHueM Internet-texxomoruii;

- HCIIOJIb30BAaTh COBPEMEHHBbIE NPUOOPHI MW METOAMKH MO MPOGHII0 MPOTrpamMMbl
MarucTpaTrypsl, OpraHM30BbIBaTh IIPOBEJEHUE 3KCIEPUMEHTOB M MCIBITAHUN, IMPOBOAMTH HX
00paboTKy U aHAIU3UPOBATH UX PE3YIbTATHI.

Bnagers:



- CmOCOOHOCTHIO M TOTOBHOCTHIO K HCCIIENOBATENLCKON MEATEIBHOCTH IO MPOQHITIO
M3y4aeMoOU MpOorpaMMbl MarucTpaTypsl;

- METOJOJIOTMYECKUMHU TOAXOJaMH K OpraHU3alMM HAYyYHO-UCCIEA0BATEIbCKON U
00pa3zoBaTeNbHON JIeATEIbHOCTH;

- CIOCOOHOCTBIO HA MPAKTUKE HMCIIOJIb30BAaTh YMEHUS M HABBIKM B OpraHU3alliy HaydHO-
HCCJIEI0BATENIbCKUX U IMPOCKTHBIX PadoT;

- HABBIKAMU BBICTYIUICHUM Tepe]] ay TMTOPUECH.

3. Kpartkoe coaep:xanue yueOHOI NPAKTUKU:

VYyebHas nmpakTUKa BKIIOYAET 3TANbl O3HAKOMJIEHUSI C METOAOJIOTUYECKUMHU OCHOBAMU U
MPaKTUYECKOTO0 OCBOCHMSI IPHEMOB OpraHU3AIMH, TUIAHUPOBAHUS, MPOBEICHUS U 00SCIICUeHUs
HAy4YHO-UCCIICIOBATEIbCKOW W 00pa3oBaTeNbHOW  JEATEIBHOCTH,  O3HAKOMJICHHS  C
JIESATEITLHOCTBI0 00pa30BaTEIIbHBIX, HAYYHO-HCCIICIOBATEIHCKUX U MPOCKTHBIX OpraHU3AIMil 110
pOdUITIO N3ydaeMOil MPOrpaMMbl MaruCTPATYPBHI.

KonkpetHoe coaepkaHue ydeOHOW TPAKTUKH OMPENSISETCS HMHIWBHUIYATbHBIM
3a/laHueM O00YYaromIerocsi ¢ y4€TOM MHTEPECOB W BO3MOXKHOCTEH KadeIphl WU OpraHU3aIuH,
rae oHa mpoBoauTcsa. MHIMBUAYyadbHOE 3aJaHHE pa3padaThIBacTCsS MO MPOPIII0 M3ydaeMou
MIPOrPaMMBbI MATUCTPATYPHI ¢ YIETOM TEMBI BBIITYCKHOW KBATH()UKAITMOHHON paOOTHI.

4. O0beM AUCHMILINHBI U BUIbI Y4eOHO# padoThl

Bux yae6uoi paGoTsI 3au. en. Bcero Bcero
aKaJeMHYeCKUX | aCTPOHOMHYECKHUX
4acoB 4acoB
OO0uasi TPy10€eMKOCTb M CUMILIUHBI 6 216 162
CamocrosiTesibHas padoTa, B T.4. 6 216 162
CamocTosiTeTbHOE TOJyYeHUe 216 162
U OCBOCHUE 3HAHUM, YMEHUH U
HABBIKOB B COOTBETCTBUU c
pOrpaMmMon
Bus uToroBoro KOHTpOJIst 3auéT C OIEHKOI

AHHOTanusA pado4eil NporpaMmel

B2.B.03(IT) «ITpeninnioMHasi MPAKTHKA

HanpasneHue 18.04.01 «Xumuueckast TEXHOJIOTUS» MaruCTEPCKOM MporpaMmbl
«XUMHUYECKasi TEXHOJIOTHS NePepadOTKU TUIACTHYECKUX MAcC M KOMITO3UIIMOHHBIX MaTEPHATIOBY

1 Hear npeagMmIOMHOM NPAKTHKH — TIOATOTOBKAa K BBIMOJHEHUIO BBIMTYCKHON
KBaJIM(DUKALIMOHHOMN paboTHlI.

2 B pesyabraTre NPOXOXKICHHS NPEIAUIVIOMHON NPaKTHKH o0ydamommiics 1o
NporpaMMe MarucTparTypbl J10JI7KeH:

Obnaoams caenyrommmu oOekynsTypHbiMu (OK), obmenpodeccnonansubivmu (OI1K)
u npodeccruonanbubiMu (I1K) komnereHusaMu:

- TOTOBHOCTBIO JEHCTBOBATh B HECTAHJAPTHBIX CHUTyalUsX, HECTH COLUAIBHYIO H
ITUYECKYI0 OTBETCTBEHHOCTH 3a mpuHsThie pernenus (OK-2);

- TOTOBHOCTBIO K CaMOpPa3BUTHIO, CaMOpEAIM3alMM, HCIOIb30BAaHUIO TBOPUYECKOTO
noreniuana (OK-3);

- CIOCOOHOCTBIO HAa TPAKTHUKE MCIOJIB30BaTh YMEHHS W HaBBIKM B OpraHU3allH
UCCIIeI0BATEIbCKUX U MPOSKTHBIX padoT, B yrpaBieHun kosuiekTuBoM (OK-7);

- CIIOCOOHOCTBIO HAXOJUTh TBOPYECKHUE PEIICHHs COLHUAIBHBIX U MPOPECCHOHATBHBIX
3aj1a4, TOTOBHOCTBIO K MIPUHSATHIO HecTaHnapTHhIX perreHuii (OK-8);

- CHOCOOHOCTBIO C TIOMOIIBI0 HMH(OPMAIIMOHHBIX TEXHOJOTHH K CaMOCTOSTEILHOMY
MPUOOPETEHUIO U UCIOJIb30BAHUIO B MPAKTHUECKOHN JEITEIbHOCTH HOBBIX 3HAHUI M YMEHHI, B




TOM YHCJIe B 00JIACTSIX 3HaHUI, HEMOCPEICTBEHHO HE CBA3aHHBIX co cdepoit nesrenpsHoctu (OK-
9);

- CIOCOOHOCTBIO K MPO(PECCHOHATBHON 3KCIUTyaTallkd COBPEMEHHOTO O0OpYyIOBaHUS H
npuOOPOB B COOTBETCTBHHM C HampapiieHHeM U mpoduiaem moarorosku (OITK-3);

- CIOCOOHOCTBIO OpPraHU30BBIBATH CAMOCTOSITENbHYIO U KOJUIEKTMBHYIO HAaYy4HO-
UCCIIEIOBATENbCKYI0 paboTy, pa3padarbiBaTh IUIAaHBl U INPOTrPAMMBbl MPOBEIEHHUS Hay4HbIX
UCCJICIOBAaHHMI U TEXHUYCSCKHX pa3pabOToK, pa3pabaTeiBaTh 3amanus i ucnonauteneid (I1K-1);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHbIE PUOOPBI U METOAMKH, OPraHU30BBIBAThH
NPOBEICHUE SKCIEPUMEHTOB M HCIBITAHWUH, MPOBOIUTH MX OOpabOTKY M aHAIM3UPOBATh UX
pesyiabrarel (ITK-3).

3HaTh:

- METO/Ibl OPraHU3alK1 HAYYHOH NesATeIbHOCTH U OCYLIECTBICHUS SKCIIEPUMEHA,

- aHaJIM3a ChIPbS, IPOJIYKTA U OTXOA0B IIPOU3BOJICTBA;

- COBpPEMEHHbIE JKCIEPUMEHTAIbHbIE METOJbl MCCIEJOBAHUSA COCTaBa U CBOMCTB
IOJIMMEPHBIX MaTEPHUAJIOB;

- 1abopaTopHyto 0a3y JUisl IPOBEACHUS UCCIIEI0BaHUN 110 TEMATUKE BBIITYCKHON paboThl;

- OCHOBBI TE€XHOJOTHHU MO MPOQHITIO BBITYCKHON KBAIN(UKATUOHHONW PaOOTHI;

- SKOHOMHUYECKHUE IT0KA3aTeNId TEXHOJIOTHH;

- KOMIUIEKC MEpOIPUSATHIl MO TEeXHHUKE O€30IIaCHOCTH, OXPAaHE OKpYXaroulel cpensbl,

OXpaHe Tpyaa.

YMers:

- IpOBOJIUTH cOOp, 00pabOTKy, aHAIM3 U CUCTEMATU3ALUI0 HAayyHOW M TEXHUYECKOM
uH(popMaLuu;

- [POBOAUTH  3KCIIEPUMEHTAJbHBbIE  MCCIEIOBaHHUA IO  TEMAaTUKE  Hay4HO-
HCCJIEIOBATEIbCKOM paboThI;

- OCYHIECTBJIATH  KOHTPOJIb ~ CAMOCTOATENBHOM M KOJUIEKTUBHOM  Hay4yHO-

HCCIIEI0BATENbCKOM paboOThI;

- BBIIOJHATh TOATOTOBKY HAay4YHO-TEXHHYECKOH JOKYMEHTAlMM JUIsl MPOBEICHMS

Hay4YHBIX UCCIIEJOBAHUN U TEXHUYECKUX pa3paboToK;

- BBINOJHATH pPACYEThl, CBA3aHHBIE KaK C pa3pabOTKONW 3ajaHUi I OTAEIbHBIX

UCIIOJIHUTENIEH, TaK U C COCTABJIIEHHEM IUIAHOB M IPOrpaMM IIPOBEJEHUS HAYYHBIX

HCCIIEIOBAaHUM U TEXHUUYECKUX Pa3pabOTOK B IEJIOM.

Bnagers:

- METOAAMM XMMHYECKMX pacuyeToB M PELICHMS 3a7ad IPOU3BOJICTBEHHOIO M HAYYHO-
HCCJIEIOBATEILCKOTO COJIEPKaHUS;

- METOJIaM1 aHaJIN3a Hay4HO-TeXHUYECKON MH(pOopMaIy;

- CHCTEMOIl IUIaHMPOBAHMSI M OPraHMU3AlMM HAYYHO-UCCIIEIOBATEIbCKUX M MPOEKTHBIX
paboT B paMKax U3y4aeMOW MpOorpaMMbl MarucTpaTyphl;

- OCHOBHBIMM JOJDKHOCTHBIMHU (YHKIMSIMH PYKOBOJSILErO MepcoHana (pyKOBOAUTENS
HAY4HOMH IpymIibl, MPOEKTa, POrpaMMbl) B PaMKax M3y4aeMoi MporpaMMbl MarucTpaTyphbl.

3. KpaTkoe coep:kaHue NpeAIunI0OMHOi MPAKTUKH

OCHOBY mNpeIAMIUIOMHONM NPAKTHKKA COCTaBJISET IOATOTOBKA MAaTE€pHAJIOB s
BBIMIOJTHEHUS]  BBIMMYCKHON KBaJM(UKAIIMOHHOW paboThl: OCBOEHHE METOJIOB, IPHEMOB,
TEXHOJIOTUI OpraHu3ali U MPUOOPETEHHE MPAKTHUYECKUX HABBIKOB YIPABICHUS OTAEIbHBIMU
JTamaMu M MporpaMMaMu TMPOBEACHUS HAYYHBIX HCCIEAOBAHUNA M TEXHHYECKHX pPa3padOTOK;
00o00I1IeHne M cHCTeMaTHU3alusl JaHHBIX JUIS BBIOJHEHMS BBITYCKHON KBalU(UKAIIMOHHON
pabotel. Ilporpamma  npeAiWIIOMHON  NPakTUKU  BKIIOYAeT  TakKKe  BBINOJHEHUE
UH/IMBUYAJIbHOTO 3a/laHusl, KOTOpOE pa3padaTbIBaeTcs pPYKOBOAUTENEM TMPAKTUKUA WU
PYKOBOJMTENEM JHUCCEPTALIMOHHOW paboThl OOyyaromerocss ¢ y4eToM crenupukd Hay4dHo-
UCCIIEI0BATEIbCKON PaboThl Kaeapsl.

4. O0beM npeaIuIIOMHON NPAKTHKH



B B
Bunpl yue6HOM paboThI 3a4ETHBIX B ziigiM' aCTPOHOM.
eAUHULIAX yacax
O0mas TpyA0eMKOCTh JUCIUIIJIUHBI 10 Y4eOHOMY 6 216 162
TUIAHY
KonTakTHas padora (KP): - - -
CamocrositeasHas padora (CP): 6 216 162
NunuBuayanpHOE 3a/1aHKE 108 81
CamocTrosiTeIbHOE OCBOCHHE 3HAaHUM, YMEHUM U 108 81
HAaBBIKOB I10 TPOTrpaMMe TEXHOJOTUYECKON MTPAKTUKH
Bua konTpoJs: 3a4€T ¢ OLeHKO

4.6. HayuHo-uccjieqoBaTe/ibcKasi pabora B ceMecTpe
AHHOTaNUsA padoyeil MporpaMmmbl

b2.B.02(H) «<Hay4Ho-ucciegoBaTe1bcKkas padoTa B ceMecTpe»

HanpasyieHue 18.04.01 «Xumuueckast TEXHOJIOTUS» MaruCTEPCKOI MPOrpaMMbl
«XHUMHYECKask TEXHOJIOTHS IepepadOTKH MIIACTUUECKUX MAacC U KOMIO3ULMOHHBIX MaTEpUaIOB)

1. Heas npakTuku «HayuHo-ucciieoBaTe1bckasi padoTra B ceMecTpe» — IOJIydeHHe
npopecCHOHATBHBIX ~ YMEHUH M omblTa  NPO(ECCHOHAIBHOW  JEATENbHOCTH  IIyTEM
CaMOCTOSITEIIbHOTO TBOPYECKOTO BBHITIOJTHEHHUS 33124, TOCTABICHHBIX MPOTPaMMON IPAKTUKH.

2. B pe3yabrare mpoxoxiaeHusi npakTuku «HaydHo-uccienoBarenbckas padéora B
ceMecTpe» 00yJaumiics Mo MporpaMMe MarucTpaTypsbl J10J17KeH

Obnagars cnenyromumu oomekynbTypHbiME (OK), obmenpodeccuonansubivu (OIIK) u
npodeccuonanbubiMu (I1K) komneTeHuusMu:

- CIIOCOOHOCTBIO K a0CTPAKTHOMY MBIIUICHHIO, aHanu3y, cuHTesy (OK-1);

- TOTOBHOCTHIO JICHCTBOBaTh B HECTAaHJAPTHBIX CUTYAIMsIX, HECTH COIHUAIBHYIO H
ITUYECKYIO OTBETCTBEHHOCTH 3a npuHsThIe pemenus (OK-2);

- TOTOBHOCTBIO K CaMOPA3BHTHIO, CaMOpPEAIHM3alH{, HCIIOIb30BaHUIO TBOPYECKOTO
noreniuana (OK-3);

- CIIOCOOHOCTBIO COBEPIIEHCTBOBaTb M Ppa3BUBATh CBOM HMHTEIJIEKTYalbHbIM H
OOMIEKYIbTYpHBI YPOBEHb, IOJIydaTh 3HAHHWS B OOJACTH COBPEMEHHBIX MpPOOJEeM HayKH,
TEXHUKHU U TEXHOJIOTHH, T'YMaHUTAPHbBIX, COLMATBHBIX U SKOHOMHYeCKUX Hayk (OK-4);

- CIOCOOHOCTHIO K MPO(hEeCCHOHATEHOMY POCTY, K CAMOCTOSITETbHOMY O0YYE€HHIO HOBBIM
METOAaM HCCIEeIOBaHMsA, K M3MEHEHHI0O HAyYHOTO M Hay4YHO-TIPOM3BOJCTBEHHOTO MHpPOQuMIIsi
cBoeit mpodeccuonanbHoit nesrensHocTH (OK-5);

- CINOCOOHOCTBIO HAa TPAKTUKE HCIOJIb30BaTh YMEHHMS W HaBBIKM B OpraHU3alUH
UCCIIeI0BATEIbCKUX U MPOSKTHBIX padoT, B yrpasieHun kosuiekTuBoM (OK-7);

- CIIOCOOHOCTBIO HAXOJUTh TBOPYECKHE PEIICHHsI COLHUAIBHBIX U MPOPEeCcCCHOHATBHBIX
3aj1a4, TOTOBHOCTBIO K IPUHSTHIO HeCTaHAapTHBIX petienuit (OK-8);

- CHOCOOHOCTBIO C TIOMOIIBI0 HMH(OPMAIIMOHHBIX TEXHOJOTHH K CaMOCTOSTEIbHOMY
NPUOOPETEHUIO U UCMOJIb30BAaHUIO B MPAKTHUECKOHN JESITEIbHOCTH HOBBIX 3HAHUI M YMEHHI, B
TOM YHCJIe B 00JIACTSIX 3HaHUI, HEMOCPEJICTBEHHO HE CBA3aHHBIX co cdepoit nesrensHoctu (OK-
9);

- TOTOBHOCTHIO DPYKOBOJHUTH KOJUIEKTUBOM B cdepe cBoeil mnpodeccuoHanbHOM
NeSITeIbHOCTH, TOJIEPAHTHO BOCIIPHHUMAS COIMAIbHBIE, ITHUYECKHE, KOH(PECCHOHATBHBIE W
KyabTypHBIe paznuuus (OI1K-2);




- CIIOCOOHOCTBHIO K TPO(ECCHOHATBHONW IKCIUTyaTallid COBPEMEHHOTO O0OpYAOBaHUS U
npuOopoB B COOTBETCTBHUHU c HarpaBJIeHHEM u npoduaem MOJATOTOBKH
(OIIK-3);

- TOTOBHOCTBIO K HCIIOJb30BAaHUIO METOJOB MAaTEMAaTHYECKOro MOJEIUPOBAHUS
MaTepHaJIOB U TEXHOJIOTHYECKUX MPOLIECCOB, K TEOPETHUECKOMY aHAIU3Y U HKCIIEPUMEHTAILHON
npoBepke Teopernueckux rumnores3 (OI1K-4);

- TOTOBHOCTBIO K 3al[UTe OOBEKTOB HWHTEIUICKTYadbHOW COOCTBEHHOCTH U
KOMMEPITHATH3AIINK [TPaB Ha 00bEKThI HHTEILICKTYa bHOM coocTBeHHOCTH (OITK-5).

- CIIOCOOHOCTBIO OPTraHU30BHIBATH CAMOCTOSITEILHYID M KOJUICKTHBHYIO HAYYHO-
HCCJIEIOBATENbCKYI0 paboTy, pa3pabaTbiBaTh IUIaHBI U MPOTPaMMbl IMPOBEACHUS HAYYHBIX
UCCIICIOBAaHHMI U TEXHUYCCKHX pa3pabOToK, pa3pabaTeiBaTh 3amanus i ucnonautened (ITK-1);

- TOTOBHOCTBIO K TIIOMCKY, OOpaOOTKe, aHaliu3y M CHCTEMaTU3allUd - Hay4yHO-
TEXHUYECKON WH(POpMAIMU MO TEME HCCICIOBaHUs, BBHIOOPY METOIUK M CPEICTB PEIICHUS
3agaun ([1K-2);

- CIIOCOOHOCTBIO MCIOJIB30BaTh COBPEMEHHbBIC MPUOOPHI U METOAMKH, OPraHU30BHIBATH
MPOBEJICHUE SKCIIEPUMEHTOB U HCIBITAHWM, MPOBOAUTH MX 00pabOTKYy M aHAIM3UPOBATh UX
pesyabtatel (ITK-3).

3nams:

- MOAXOAbl K  OpraHu3alyd  CAMOCTOSITEIbHOM W KOJUIGKTUBHOM  Hay4YHO-
HCCJIEIOBATENLCKOM paboTHI,

- IPUHIIMITBI OPTaHU3AIMH TIPOBEICHUS SKCIIEPUMEHTOB M UCTIBITAHUIA;

- MPUHIMIBI M CHOCOOBI 3alIUTHl OOBEKTOB HWHTEIJICKTYyadbHOW COOCTBEHHOCTH U
KOMMEpIHUATU3AINH MPaB HA 00BEKThl HHTEIIEKTYaIbHOM COOCTBEHHOCTH.

Ymems:

- BBIMOJHATH TMOWUCK, OOpPabOTKYy, aHaIU3 M CUCTEMATH3AIMI0 Hay4YHO-TEXHHUYECKON
uH(OpPMAIIMK, OCYIICCTBISATH BBIOOP METOIUK W CPEICTB PEIICHUS 3a/ad, MOCTaBICHHBIX
POrpaMMOil MPAKTUKH;

- BBITIOJIHATH 00pa0OTKYy U aHAJIN3 Pe3yIbTaTOB YKCIIEPUMEHTOB U UCIIBITAHHI;

- aHAIM3WPOBaTh BO3HUKAIOIIME B  HAay4YHO-HCCIEAOBATENbCKOM  AESITETbHOCTU
3aTPYAHEHUS U CIOCOOCTBOBATH UX Pa3pEIICHHUIO.

Braoemy:

- mpueMamMH pa3pabOTKH TUIAHOB U TMPOTPAMM MPOBEJCHUS HAYYHBIX HCCIICIOBAHUM,
TEXHUUYECKUX pa3pabOTOK, 3aAaHUN IS UCTIOTHUTENEH.

3. Kparkoe coaep:xkanue npaktuku «HayuHo-uccienoBareabckass padora B
ceMecTpe»:

Bri6op HampapieHuss HAYYHOTO MCCIIEAOBAHUS, ONIPeIeTIeHNEe MPOOJIEeMbl U BBITEKAIOIICH
13 He€ 1eNiel U 3a]1a4, BbIIBH)KEHHE TUIIOTE3bl UX PEIICHUS.

[TnanupoBaHue, MOATOTOBKA M MPOBEICHNE IKCIIEPUMEHTA 110 BEIOPAHHON TEMaTHKE.

AHanu3 MoNy4eHHBIX JaHHBIX, (OPMYTUPOBKA BBIBOJIOB M0 padote. [ToaroroBka otuéra.
3amura pe3ynbTaToB pabOTHI.

3aKkperyieHue TEOPETHUECKUX 3HAHUN, MONYYEHHBIX OOYYaroIIMMHCA TpPU H3YUCHHH
nporpamMmbl  MaructpaTypbl. [lomydeHune o0Oy4aromMMUCS TPAKTHYECKUX HABBIKOB IO
OpTaHM3aIlMi HCCIENOBATEIbCKMX U TMPOEKTHBIX padoT, B YIPABICHUH KOJUJIEKTHBOM
ucroHuTeNel. Pa3Butre y 00ydarommxcss HAaBBIKOB HAyYHO-MCCIIEIOBATEILCKON IEATETLHOCTH.

B nporiecce BBIMOTHEHUS U3yUeHUS JUCIUILTUHBI 00YJaIOIMUNCS JOKEH MOATOTOBUTH U
MPEACTaBUTh K 3alliuTe Hay4dHO-UCCIenoBaTelibekyio pabory (HWP), BemonHeHHyro Ha
COBPEMEHHOM YPOBHE pAa3BUTHs HAyKH M TEXHUKA U COOTBETCTBYIOIIYIO BBIOpaHHOMY
HaIpaBJICHUIO MOATOTOBKH U MTporpaMmMe 00ydIeHUsI.

B mpencraBneHHON K 3amuTe HAayYHO-UCCIENOBATENBCKONH paboOTe MOMKHBI MOTYYHTH
pa3BUTHE 3HAHWUA W HABBIKK, TOJYyYCHHbIE OOYYaOIIMMCS TPU OCBOCHHH IPOTPAMMBI
MarucTparypbl, B TOM YHCJE MPU WU3YyYEHUU CIEUHAIbHBIX AUCHUIUIMH. [IpencraBneHHas kK



3alIUTC HAYYHO-UCCIICAOBATCIIbLCKAA pa60Ta JOJDKHA COACPKATh OCHOBHBIC TCOPCTHYCCKUC
IMMOJIOKCHH, OSKCICPHUMCHTAJIBHBIC PE3YIbTAaThl, MNPAKTUYCCKHUE OOCTHXKCHHUA W BBIBOJAbI H3

paboTHI.
4. O0beM HAYYHO-HCCJIeA0BATEIbCKOI PadoThI

o B 3auerHBIX B akanmewm.
Bunast yueOHoIi paboThI

SIMHULIAX qacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 42 1512
KonrakTHas pa6ora (KP): 18 648
KonrakTHas paboTa ¢ mpenojaBareieM 162
CamocrositesibHas padora (CP): 24 864
CamMocToATEIbHOE OCBOEHNE 3HAHUM, YMEHUI U HABBIKOB 110 864

nporpamme HUP

Bun kontpoJis

3a4€T ¢ OLeHKOI

B ToM umciie o cemecTpam:

1 cemecTp
O01as TPY10€eMKOCTh B ceMecTpe 9 324
Konraktnas pa6ora (KP): 4,75 171
KoHTtakTHas paboTa ¢ nmperogaBaTeiemM 4275
CamocrositeabHas padora (CP): 4,25 153
CamocTosTeIbHOE OCBOCHUE 3HAHUH, YMEHUH M HABBIKOB TI0 153

nporpamme HUP

Bun konTpons:

3a4éT ¢ omeHkKoM

2 cemecTp
O01as TPy10€eMKOCTh B ceMecTpe 6 216
KonraktHas pa6ora (KP): 2,75 99
KonTakTHas padora ¢ npenojgasarejemM 74,25
CamocrositesbHasi padora (CP): 3,25 117
CamMocToATEIbHOE OCBOEHNE 3HAHUM, YMEHUI U HABBIKOB I10 117

nporpamme HUP

Bun xoHTpOIS:

3a4€T ¢ OLIEHKOI

3 cemecTp
OO61mas TpyA0€MKOCTh B CEMECTPE 9 324
KonraktHas pa6ora (KP): 4,5 162
KonTtakTHas paboTa ¢ npenojaBareneM 40,5
CamocrositesbHas padora (CP): 4,5 162
CaMocToATEIbHOE OCBOEHNE 3HAHUI, YMEHUI U HABBIKOB I10 162

nporpamme HUP

Bup xoHTpOISIS:

3a4€T ¢ OLEeHKO

4 cemecTp
OO01mas Tpy10eMKOCTh B CEMECTpPE 18 648
Konrakthas pa6ora (KP): 6 216
KonTtakTHas pabora ¢ mpernogaBarenemMm 121,5
CamocrositesabHas padora (CP): 18 432
CamMocTosATeIbHOE OCBOCHNE 3HAHUH, YMEHHUI U HaBBIKOB 110 432

nporpamme HUP

Bug KOHTPOJIA: 3a4CT / BK3aMeH

3a4€T ¢ OLEeHKO

Bunel yue6HOM paboThI

B 3aueTHBIX
eIUHHIIAX

B actponom.
gacax




O01as TPyA0eMKOCTh THCHUIIHHBI N0 Y4eOHOMY IJIAHY 42 1134
KonTaktHas padora (KP): 18 486
KonrtakTHas paboTa ¢ nmpernojaBaTeiemM 121,5
CamocrositeasHas padora (CP): 24 648
CamocTosTeIbHOE OCBOCHUE 3HAHUH, YMEHUH M HABBIKOB T10 648

nporpamme HHUP

Bua koHTpoJIs

3a4€T ¢ OLEHKOI

B Tom unciie no cemecTpam:

1 cemecTp
O01as TPy10€eMKOCTh B ceMecTpe 9 243
KonraktHas pa6ora (KP): 128,25
KonraktHas paboTa ¢ mpenojaBareineM 32
CamocrositesibHas padora (CP): 114,75
CamMocToATEIbHOE OCBOCHNE 3HAHUM, YMEHUI 1 HaBBIKOB 110 114,75

nporpamme HUP

Bun xoHTpOIS:

3a4€T ¢ OLIEHKOI

2 cemecTp
O01mas TPy10eMKOCTh B ceMecTpe 6 162
Konraktnas pa6ora (KP): 74,25
KonrakTHasi pa6oTa ¢ npenogaBartejiemM 55,6
CamocrosrenpHas padora (CP): 87,75
CamocTosTeIbHOE OCBOCHHE 3HAaHUM, YMEHHUI 1 HABBIKOB 110 87,75

nporpamme HUP

Bun konTpons:

3a4éT ¢ omeHkKoM

3 cemecTp
OO01mast TpyA0€MKOCTh B CEMECTPE 9 243
KonrakTtHas padora (KP): 121,5
KonraktHas paboTa ¢ mpenojaBareineM 30,3
CamocrosrenbHas pabora (CP): 121,5
CamMocTosATeIbHOE OCBOCHNE 3HAaHUM, YMEHUI 1 HaBBIKOB T10 121,5

nporpamme HUP

Bun xoHTpOIS:

3a4€T ¢ OLIEHKOI

4 cemecTp
OO61mas TpyA0€MKOCTh B CEMECTpe 18 468
KonraktHas padota (KP): 162
KonTakTHas paboTa ¢ npemnojiaBaTeiaem 40,5
CamocrositenpHas pabora (CP): 324
CaMocToATEIbHOE OCBOEHNE 3HAHUM, YMEHUI W HABBIKOB I10 324

nporpamme HUP

Bun koHTpons: 3auer / 3Kk3aMeH

3a4€T ¢ OLIEHKOI

4.7. TocynapcTBeHHAsi NTOTOBasi ATTeCTAIUS

AHHOTanus pado4eil NporpaMmsl




B3.5.01 «I'ocynapcTBeHHAsi UTOTOBasi ATTECTAIUSD)

1. Ileab rocynapcTBeHHON MTOTOBOM ATTECTAIMM — BBISIBIICHUE YPOBHS TEOPETUUECKOMN
U MPaKTUYECKON MOJTrOTOBJICHHOCTH BBITYCKHHUKA BYy3a K BBIIOJHEHUIO IPO(eCCHOHANBHBIX 3a/1a4
U COOTBETCTBUSA ero noaroroBku Tpedoanusm GI'OC BO no nanpasnenuto noarorosku 18.04.01
XHMHYECKas TeXHOJIOTHA.

2. B pe3yiabraTe rocylapcTBeHHOH HWTOroBOii aTTecTanuu oO0y4YaloLUiics 1O
NporpaMMe MarucTpaTryphbl 10JKeH 00J1a1aTh cJIey0IUMH KOMIIeTeHIUSIMH

OO0meKyJIbTYPHBIMH:

- CIIOCOOHOCTHIO K a0CTPaKTHOMY MBIIIIICHHIO, aHaau3y, cuaTe3y (OK-1);

- TOTOBHOCTBIO JICHCTBOBaTh B HECTaHJAPTHBIX CHUTYAlMsIX, HECTH COLHUAIBHYIO H
9TUYECKYIO OTBETCTBEHHOCTH 3a NpuHsAThIC pemenus (OK-2);

- TOTOBHOCTBIO K CaMOpPa3BUTHIO, CaMOpEalIM3alM, HCIOIb30BAHUID TBOPUYECKOIO
noreniuana (OK-3);

- CIIOCOOHOCTBIO COBEPILICHCTBOBATH W Ppa3BUBaThb CBOW HMHTEIUIEKTYalIbHBIA U
OOIIEKYIbTYpHBI YpOBEHb, IOJIy4aThb 3HAaHUS B O0O0JACTH COBPEMEHHBIX IPOOJEeM HayKu,
TEXHHKH U TEXHOJIOTHH, T'YMaHUTAPHBIX, COLUAIBHBIX 1 SKOHOMUYecKuX Hayk (OK-4);

- CIIOCOOHOCTBIO K MPO(ECCHOHATBHOMY POCTY, K CAMOCTOSTEIbHOMY O0yYEHHIO HOBBIM
METOJaM HCCIEeNOBaHMUsA, K M3MEHEHHI0O HAYYHOTO W HAYYHO-TIPOM3BOJCTBEHHOTO MPOQMIIS
cBoeit mpodeccuonanbHoit nesrensHocT (OK-5);

- CIIOCOOHOCTBIO B YCTHOM M NHUCHBMEHHOH PEYM CBOOOTHO IIOJIb30BAaThCS PYCCKHM H
WHOCTPAHHBIM SI3bIKAMH KaK CpPeACTBOM JeoBoro obmenus (OK-6);

- CIOCOOHOCTBIO HAa TIPAKTHUKE HCIOJIB30BaTh YMEHHS W HAaBBIKM B OpPTraHU3ALUU
MICCIIC/IOBATEIbCKUX M IPOSKTHBIX PadoT, B ynpasiieHnd KoiuiektusoM (OK-7);

- CIOCOOHOCTBIO HAXOJWUTh TBOPYECKHE PEIICHHS COIUAIBHBIX U MPOPECCHOHATBHBIX
3a/1a4, FTOTOBHOCTBIO K IIPHHATHIO HecTaHIapTHBIX pemnenuii (OK-8);

- CIIOCOOHOCTBIO € TIOMOILIBIO HMH(OPMALMOHHBIX TEXHOJIOTUH K CaMOCTOSITEILHOMY
IpUOOPETEHUIO M UCIOJIb30BAHUIO B MPAKTUYECKOHN EATEbHOCTH HOBBIX 3HAHUN U YMEHMH, B
TOM 4Hcie B 001acTAX 3HaHUN, HEMOCPEICTBEHHO HE CBSI3aHHBIX co cepoil aedarenbHocTu (OK-
9);

OobmenpodgeccHOHATbHBIMU:

- TOTOBHOCTbIO K KOMMYHHMKAaIlMM B YCTHON M NHUCBMEHHOH (popMax Ha pyCCKOM H
WHOCTPAHHOM SI3bIKaX JUIsl pelieHus 3a1a4 npodeccuonansHou aestenaproct (OITK-1);

- TOTOBHOCTBIO DPYKOBOJHMTH KOJUIEKTUBOM B cdepe cBoeil mnpodeccruoHanbHOM
NeSITETIbHOCTH, TOJIEPAHTHO BOCIIPHHHAMAS COIMAIbHBIE, ITHUYECKHE, KOH(ECCHOHAIBHBIC |
KyibTypHbIe pasnuuns (OITK-2);

- CIIOCOOHOCTBIO K MPO(ECCHOHAIBHONW IKCIUTyaTallUM COBPEMEHHOTO 00OpYAOBaHUSA U
prOOPOB B COOTBETCTBUH C HANpaBieHHeM U npoduiem moarotoku (OITK-3);

- TOTOBHOCTBIO K WCIIOJNIb30BAaHUIO METOJIOB MaTeMaTHYECKOrO MOCITUPOBAHHS
MaTepHaIOB U TEXHOJOTHUECKUX MPOLECCOB, K TEOPETUYECKOMY aHAINU3Y U SKCIIEPUMEHTATbHON
npoBepke Teoperrueckux runores (OI1K-4);

- TOTOBHOCTBIO K 3allUTe OOBEKTOB HHTEIEKTYyalbHOH COOCTBEHHOCTH H
KOMMeEpIIHATH3aIMK IPaB Ha 00BEKTHI HHTEUIEKTyabHO#N coocTBeHHOCTH (OITK-5);

IMpodeccnonanbHBIMU:

- CHocOOHOCTBIO OPTaHWU30BBIBATH CAMOCTOSITEIBHYI0 M KOJUICKTHBHYIO HAay4HO-
UCCIIEIOBATEIbCKYI0 paboTy, pa3padarbiBaTh IUIaHBI M TMPOrPaMMbl IMPOBEJCHUS HAYUHBIX
UCCIIeIOBAaHUN M TEXHHUYECKHUX pa3paboToK, pa3padaTeiBaTh 3aaanus s ucnoinautenei (TTK-1);

- TOTOBHOCTBIO K MOHMCKY, 00pa0oTKe, aHaIu3y U CUCTEMAaTH3allui HayYHO-TEXHUYECKOH
uH(OpMAIIMH 110 TeMEe MCCIIE0BaHUs, BHIOOPY METOIUK 1 CpeicTB pemenus 3anaun ([1K-2);

- CHOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHbIE MPUOOPHI U METOAMKH, OPraHU30BBIBAThH
NPOBE/ICHUE SKCIEPUMEHTOB M HCIIBITAHWH, MPOBOIUTh MX OOpa0OTKY W aHaIM3HPOBATH HX
pesynbratsl (ITK-3).

3HaTh:



- OCHOBHBIC IIPUEMBI aHAJIM3a U CHHTE3a U MepepaboTKH MOJTUMEPHBIX MaTepHAIIOB,;

- IIpUEMbl U METOJbI ONpeAENeHUsI MyTH U BbIOOpa CPEACTB yCTPAaHEHHUS] HEJOCTATKOB,
NPEMATCTBYIOMINX YCIIEITHOMY JHYHOCTHOMY U IPO(ECCHOHATBHOMY Pa3BUTHUIO U POCTY;

- TOPUHLMIBL BbIOOpPAa M YCIOBHUS OKCIUTyaTalldd COBPEMEHHOTO OOOpYIOBaHMS U
npuOOpOB, HEOOXOAUMBIX Ul MPOBEACHHUS HAYYHBIX HCCIEIOBAHHMNA B 00JACTH XMMHUYECKOMH
TEXHOJIOTHH MMOJIMMEPHBIX MaTEpPUAIIOB;

- METOJbl MaTeMaTHYECKOTO0 MOJICIMPOBAHUS MATEPUATOB M  TEXHOJIOTUYECKHUX
MPOLIECCOB JHEPro- U pecypcocOepekeHrss B XMMHYECKOH TEXHOJOTHUU TOJTMMEPHBIX
MaTepHajoB;

- OPUHLMIIBI  OpPraHW3alMyd  CaMOCTOSITENIbBHOM W KOJUIGKTUBHOW  HAay4HO-
UCCIIEIOBATEIbCKON PabOTHI;

- ICTOYHUKH Hay4YHO-TEXHUYECKOW MH(POPMALIUU TI0 TEME UCCIIEI0BAHUS;

- NPUHLUOBI BbIOOpAa M aHAIMTHUYECKUE BO3MOXKHOCTH HCIIOJIB30BAaHUS COBPEMEHHBIX
METOJIMK ¥ METOJIOB B IIPOBEJICHUU aHATUTUYECKUX IKCIIEPUMEHTOB U UCHBITAHUHN MOJIMMEPHBIX
MaTepHajoB, METO/IbI AHAIM3A MOJYYSHHBIX PE3YJIbTaTOB U UX KOPPEKTHOW MHTEPIPETAIHNH;

- TpeOOBaHUS HOPMATHUBHBIX JIOKYMEHTOB K CTPYKTYpE, COIACPKAHUI0 U O(OPMIICHHUIO
HAYYHO-TEXHHYECKHX OTYETOB, Pa0OYHMX MPOEKTOB, OCOOCHHOCTH IMOJATOTOBKH IYOIUKAIMI 110
pe3ynbTaTaM BBIMOJIHEHHBIX HCCIENOBAHUN M TpeOOBaHUA K HMX COJIEPIKAHUIO, CTPYKTYype,
0hOpMIICHHUIO;

- TPUHLUIB Ppa3pabOTKH MaTeMaTUYeCKUX MOJeled U METOAbl W TMPHUEMBbl HUX
JKCIIEPUMEHTAIIBHON IIPOBEPKH.

YMeTs:

- WUCTOJNB30BaTh METOJBI AaHajM3a W CHHTE3a B HAy4YHOH paboTe, COOTHOCHUTH
TEOPETUUECKHE MOJIOKESHHSI ¢ KOHKPETHBIMU JAaHHBIMH,

- IUIAaHUPOBATH MPOIECC Pa3BUTHS NPO(PECCHOHATHHOTO MAacTEepPCTBA W TOBBIIMICHUS
YPOBHS KBaJIU(DUKAIIHH;

- JKCIUTyaTUPOBaTh COBPEMEHHOE OOOpYIOBaHWE H TPHOOPHI, HEOOXOIUMBIC IS
MPOBEJCHUS HAyYHBIX HCCIEIOBAaHUH B OO0JACTH XUMHUYECKOW TEXHOJOTHUHU TOJIUMEPHBIX
MaTepHajoB;

- HCIMOJb30BaTh JAaHHBIE M XapaKTEPUCTUKU SIBICHUN W MPOLECCOB IJs MOCTPOCHUS
MaTeMaTHYECKUX MOJIENIEH, JIeIaTh TEOPETHUECKUE BHIBOIBI;

- OpPraHM30BbIBATh HAYYHO-UCCIIEI0BATENIBCKYIO paboTYy;

- WCTIONIB30BATh YIS PEIICHHS MPHUKIAIHBIX 33724 B 00JACTH TEXHOJOTHU MOJMMEPHBIX
MaTepuajoB OCHOBHBIE TIOHSITUS U 3aKOHBl (PU3UKU ¥ XHUMHH TOJIUMEPOB, METOIbI
MaTeMaTHYECKOTO aHajdu3a W MOJCIHPOBAHUsS, aHAIU3UPOBAaTh WH(POPMALUIO O HOBBIX
TEXHOJIOTUSX MPOU3BOJICTBA U NepepabOTKH MOJIMMEPOB U MAaTEPUAIOB HA UX OCHOBE U BIMSIHUU
UX Ha OKPYXKAIOIIYIO CPELy;

- BECTM MAaTeMaTHYeCKyl0 0O0pabOTKy pe3yJlbTaTOB HKCHEPUMEHTOB M HCHBITAHUH,
OCYIIECTBIISITh KX KOPPEKTHYIO HHTEPIPETAIIHIO;

- COCTaBISTh HAYYHO-TEXHMYECKHE OTYEThl, OTBEYAIOIIME HOPMATUBHBIM TPEOOBAHUSAM,
OCYIIECTBIISITH MIOATOTOBKY MyOIMKAIAN TI0 pe3yJIbTaTaM BBITOJIHEHHBIX UCCIIETOBAHMIA;

- BBINOJIHATH Ja0OpaTOpHbIE HKCHEPUMEHTHI JJs TOATBEPXKACHUS KOPPEKTHOCTH
MaTeMaTHYECKUX MOJIENIEH, IeaTh BBIBO/IBI HA OCHOBE MOJYYCHHBIX JTaHHBIX.

Bnaners:

- HaBBIKAMH aHAJINM3a PA3HOPOJIHBIX (HaKTOB, 00OOIICHUS 3HAYMTEIHHOTO YKCIIa JaHHBIX,
HaBBIKAMU OCMBICIICHUS TEOPETHUECKUX MOJIOKEHUH;

- HaBBIKAMH  DPa3pabOTKH  OPUTHHAIBHOTO pEIICHUS CHUTYallMOHHOW  3ajauw,
MOJIENUPYIOIIeH KOHKPETHBIN MPOU3BOACTBEHHBIN MPOIIECC B X0JI€ IKCIIEPUMEHTA,

IpUEeMBl M METOJBl TOCTOSHHOTO COBEPIICHCTBOBAHUS, CaMOPa3BUTHs, HaBBIKAMHU
CaMOCTOSITENIbHOW OpraHU3aIlMK UCCIIEA0BATENLCKUX Pa3BUBAIOIINX ITPOrpaMM;



- HaBBIKAMH 3KCILTyaTallud COBPEMEHHBIX MPUOOPOB [T aHAIM3a Pa3IMYHBIX BEIIECTB U
KOHTPOJISI IIPOU3BOJICTBEHHBIX MPOLIECCOB B 00JACTH XUMHUYECKOW TEXHOJIOTMU IOJIMMEPHBIX
MaTepUasos;

- HaBBIKAMH IIPOBE/IEHUS J1a0OPaTOPHOro 3KCIEPUMEHTA AJIS MIPOBEPKH TEOPETHUECKUX
BBIBOJIOB M MATEMaTU4YECKUX MOJEIEH;

- METOJJaMU OpPTraHU3alUK U OCYLECTBICHHS HAyYHO-UCCIIE10BaTEIbCKONH PabOThI;

- JaHHBIMU O NIPUOPUTETHBIX HAIIPABJICHUAX Pa3BUTHsI IOJIMMEPHBIX MaTEPUAIIOB;

- HaBbIKaMH OOpaOOTKM S3KCIEPUMEHTAIBHBIX JAHHBIX JJI HX KOPPEKTHOM
MHTEpIIpETALNH;

- HaBBIKAMU COCTABJICHHSI HAyYHO-TEXHUUYECKUX OTYETOB, MOJArOTOBKM IyOJIMKaLUi 110
pe3yJibTaTaM BBIIIOJIHEHHBIX UCCIIEJOBAHUI;

- HaBbIKAMHM MaTEMAaTHYECKOI'O MOJEIMPOBAHUS U TEXHMKOM J1abopaTOpHOro
IKCIIEPUMEHTA.

3. Kpartkoe conep:xanue 'HA

l'ocynapcTBeHHass UTOrOBas arTecTalusi OOYYAIOMIMXCS MO MPOrpaMMe MarucTpaTyphbl
OPOBOIUTCS B (OpME 3alllUThl MarucTepckoil naucceprauuu. l'ocymapcTBeHHass HMTOroBas
aTTectauus B (opMe 3alllUThl MaruCTEPCKOM auccepTaluy MpoxXoAuT B 4 cemecTpe Ha Oasze
3HaHWM, I[IOJIYYEHHBIX CTYJEHTaMU NpH U3Y4eHUM JAucuMIUIMH HampaiaeHus 18.04.01
XuMH4YECKass TEXHOJOTWs; II0 MAarucTepckord mporpamme «XHMHYECKash TEXHOJOTHUs
nepepabOoTKU IUIACTHUECKUX MacCc U KOMITO3UIIMOHHBIX MaTepHAaIOBY.

l'ocynapcTBeHHast UTOroBasi arrectanuss oOydaroluXcsl 10 IPOorpaMMe MarucTpaTypsl —
3allMTa  BBITYCKHOW  KBaJIM(UKAUMOHHOW  pabOThl  MHPOBOJUTCA  IOCYJapCTBEHHOU
HK3aMEHAllMOHHON KOMUCCHUEN.

Kontponb 3Hanuil oOyuaromuxcs, nonydeHHslx npu ocBoenun OOII, ocymectBisercs
IyTeM TPOBEACHUS 3allUThl MAaruCTEPCKOH JUCCEepPTAllMd W TPUCBOCHHS KBaJTH(PHUKAIUN
«MarucTpy».

4. Oobem 'HA

IIporpamma oTHOcuTCs K 0a3oBoii 4yactM ydyeOHoro miuaHa, Kk Osoky B3
«T"ocynapcTBenHass utoroBast arrecrauus» (b3.5.01) m paccuntaHa Ha cOCpernOTOYEHHOE
npoxoxzaenue B 4 cemectpe (2 kypc) obydenuss B obobeme 216 u (6 3ET). Ilporpamma
IpearoiaraeT, 4YTo OOydaroluecs MMEIOT TEOPETUYECKYI0 W INPAKTHUYECKYH IOATOTOBKY B
00J1aCTH TEXHOJIOTUH MepepabOTKH MIIACTUYECKUX MACC M KOMIO3MIIMOHHBIX MaTE€pPHUaJIOB.

. B B akanem. B
Bunasr yue6HOM paboThI 3a4E€THBIX qacax aCTPOHOM.
eIMHAIIAX yacax
O01mas TpyA0eMKOCTb I CHUILTHHBI 110 Y4eOHOMY 5 216 162
IJIaHy
KonrakThas padora (KP): - - -
CamocrositessHas padora (CP): 6 216 162
Beinonnenue, Hanucanue u opopmienue BKP 216 162
Bupa xourposs: 3amura BKP 3amuTa BKP

4.8 ®akyJIbTaTHBBI

AHHOTANUA Yy4eOHOH MPOrpaMMBbl 1M CIUIJINHBI




OT/.B.01 «Conuosiorust ¥ NCUX0JIOTUsl YIIPABJICHHD)

HanpasyieHue 18.04.01 «Xumudeckast TEXHOJIOTUSA» MaruCTEPCKON MpOrpaMMbl
«XHUMHYECKask TEXHOJIOTHS IepepadOTKH IJIACTUUECKUX MacC U KOMIO3ULMOHHBIX MaTEPHUAIOB)

[TporpaMma JUCHUIUIMHBI COCTABJICHA B COOTBETCTBUHU C TpeboBaHmsiMH DenepabHBIX
rOCyJapCTBEHHbIX ~ 00pa30BaTENbHBIX CTaHJApTOB JUId  OOydeHUss B  MarucrTparype,
PEKOMEHJALMSAMH  METOJUYECKOM CEKIMM YYEHOr0 COBETa M HAKOIUICHHBIM OIBITOM
IPEnoJIaBaHusl COLUAILHO-TICUXOJOTMYECKUX AUCHUIUIMH Ha Kadeape couuonorun PXTY um.
.. MenneneeBa. IIporpamma paccuuTaHa Ha U3y4eHUE Kypca B TEYEHUE OJHOTIO CEMECTpA.

Leanb yueOHOro Kypca HampapjieHa Ha (DOPMUPOBAHHME COLMAIBHO OTBETCTBEHHOMU
JUYHOCTH, CHOCOOHOH OCYIIECTBIATh KPUTHUYCCKMH aHAIM3 MPOOJIEMHBIX —CHUTYAIlHH,
BbIpa0aThIBaTh KOHCTPYKTHBHYIO CTpPaTErui0 JeHCTBUH, OpPraHW30BBIBATE U PYKOBOJAUTH
paboToOil KOJUIEKTHBAa, B TOM YHCIE€ B MPOIECCe MEXKYIbTYPHOTO B3aMMOACHCTBUS,
peduexkcupoBaTb  CBOE€  IIOBEJEHHME,  BBICTpAaUBaTb U pEANU30BBIBATH  CTPATETHUIO
npo¢eCCHOHATIBHOIO PAa3BUTHS.

N3zyuenue JUCLUTUIMHBI CIOCOOCTBYET pUOOPETEHUIO CIICAYIOLINX
obmernpogeccnonansHbx (OI1K) n o6mekynsTypHbIX (OK) KOMIETEHIIHIA:

CIOCOOHOCTBIO ~ COBEPILUCHCTBOBaTb W  Pa3BUBAaTh CBOW  WHTEIUIEKTYyaJbHBIH U
OOMIEKYIbTYpHBI YPOBEHb, IOJIydaTh 3HAHHS B OOJACTH COBPEMEHHBIX MpPOOJEM HAyKH,
TEXHUKHU U TEXHOJIOTHH, T'YMaHUTAPHbBIX, COLHATBHBIX 1 dKOHOMHUYECKHX HayK (OK-4);

TOTOBHOCTBIO  PYKOBOAHWTH KOJUIGKTUBOM B cdepe cBoel mpodecCHOHATBLHON
JeSITeIbHOCTH, TOJIEPAHTHO BOCIPHHHMAS COLMAIbHbIE, 3THUYECKHUE, KOH(PECCHOHAJIbHBIE WU
KyabTypHbIe pasnnuuns (OI1K-2).

3namop:

- CYIIHOCTB MPOOJIEM OpraHU3alMy U CAMOOPTaHU3ALUH JINYHOCTH, €€ TIOBEJACHUS B KOJICKTUBE
B YCJIOBUSAX NMPO(ECCHOHAIBHON AEATENbHOCTH;

- METO/Abl CaMOOPTaHW3alMd W Pa3BUTHS JMYHOCTH, BBIPAOOTKU LEJNENOJaraHus MU
MOTHBAIIIOHHBIX YCTaHOBOK, pa3BUTHS KOMMYHHKATHBHBIX CHocoOHOCTEH "
po(heCcCUOHATILHOTO MTOBEACHUSI B TPYIIIIE;

- KOH(JIMKTOJOIMUYECKUE aCIIEKThl YIIPABJICHHS B OpraHU3aliH;

- METOJWKH W3YYEHHUS COIHAIBHO-TICHXOJOTHYECKUX SBJICHUH B cdepe yrnpaBleHUS U
caMOYyTIpaBJIEHUs! TMUHOCTH, TPYIIIIbI, OPraHU3aIUH.

Ymemos:

- IUIAHUPOBATh M pellaTh 33Ja4d  JIMYHOCTHOTO M MPO(ECCHOHAIBLHOTO PAa3BUTHUS HE TOJIBKO
CBOETO, HO M WICHOB KOJIJICKTHBA;

- aHAJIM3UpPOBaTh NPOOJEMHBbIE CUTyallUd HAa OCHOBE CHCTEMHOIO I0/X0J]a, BbIpabaThIBaTh
CTpaTeTHIO JCWCTBUI, WCIOIH30BaTh METOJbl AMATHOCTHKH KOJUIEKTHBA M CAMOJUArHOCTHKH,
CaMOIIO3HAHUS, CAMOPETYJISALUN U CAMOBOCTIUTaHMS;

- YCTaHaBJIMBAaTh C KOJUIETaMU OTHOILEHMs, XapaKTEepPU3YIOIIHeCcs KOHCTPYKTHBHBIM YPOBHEM
00IIICHUS;

- BbIpa0aThIBaTh KOMaHJHYIO CTPATETHIO Ul JOCTHXXEHMs IOCTABICHHON el B pELIeHUU
npoecCuOoHANBHBIX 3a/1au.

Bnaoemp:

- COIMAJHHO-TICUXOJOTHYECKIMH TEXHOJIOTHUSIMH CAMOOPTaHHW3aIllM W PAa3BUTHS JIMYHOCTH,
BBICTPAWBaHUS U PEANTM3aLUU TPACKTOPUU CAMOPA3BUTHUS;

- TEOPETUYECKMMH W TPAKTUICCKUMU HaBBIKAMH NPEIYNPeXKACHUST H  pa3perieHus
BHYTPUJIMYHOCTHBIX, TPYNIOBBIX U MEXKYIbTYPHBIX KOH(IIUKTOB;

- cnoco0aMM MOTHBAIlMM YICHOB KOJUIEKTHBA K JIMYHOCTHOMY M TPO(ECCHOHAITEHOMY
Pa3BUTHIO;

- CIIOCOOHOCTSIMHM K KOHCTPYKTHBHOMY OOIIIEHUIO B KOMaHJie, pe(JIEKCUH CBOETO MOBEICHUS
U JUIEPCKAMH KadyeCTBaMH,



MOAYJIb 1. O0mecTBO M JHYHOCTH: HOBBIE YCI0BHSA M (paKkTOpbI NpodhecCHOHAIBLHOTO
Pa3BUTHSA JUYHOCTH.

1.1. CoBpemenHoe 00mecTBO B YCJOBUSIX I100anu3anuv ¥ HHGOPMATH3ALMM.
Tunel COBpeMEHHBIX OOIIECTB: OOLIECTBO pPHCKA, OOMIECTBO 3HAHUA, HH(OPMALKMOHHOE
obmectBo. ColuanbHble W TICUXOJOTHYECKHE  IOCIEACTBUS HH(pOpMATH3aluU O0OIIecTBa.
®yrypoumiok. KynpTypoiiok. AHOMHS. AJanTalMOHHBIE KOIMUHI-CTpareru. JIM4HOCTH B
coBpeMeHHOM obmecTBe. Pednexcupyromuii naauBug. YenoBek Kak CyObEKT IESTEIBHOCTH.
CaMoamnarHocTvka U caMoaHajan3 npodecCHOHATBFHOTO Pa3BUTH.

1.2. O0mee noHsiTHE O JINYHOCTH

Jlnunoctb u ee crpykrypa. Camoco3HaHHE: CaMOIO3HAHUE, CAMOOTHOIICHHUE,
camoperyssinysi. OCHOBHBIE OJXO/bl K U3YUEHUIO JUYHOCTH. PazButue nuunoctu. ConuanpHas
U TICUXOJIOTMYECKas CTPYKTypa JHUYHOCTU. LleHHOCTHBIE OpHEHTAlMU U IPEINOYTEHUS
JTMYHOCTH JIMYHOCTH B CHUCTEME HempepbhiBHOrO oOpazoBaHus. CamMooOpazoBaHHE KaK OCHOBA
HENpephIBHOIO  oOpa3oBaHus. ToJIEpaHTHOE  BOCHPHUSTHE  COLMAIBHBIX, OSTHUYECKHX,
KOH(ECCUOHATBHBIX U KYJIbTYPHBIX Pa3IHIUil.

1.3. CouuajabHble U TCHXOJIOTHYEeCKHe TeXHOJOTMH CAMOOPraHM3aluu |
caMOpa3BUTHUS JUYHOCTH.

TemmepameHT W xapakTep B CTPYKType Iu4HOcTU. lIposiBieHuwe TemmnepaMeHTa B
nesitenbHOCTH. CTpyKTypa W Tumnosiorus xapakrtepa. @opmupoBanue xapakrtepa. [loctpoenue
B3aMMOJICHCTBHS C JIIOJABMU C YYETOM UX MHAWBHUIYaNbHBIX pa3inuuil. CTpaTeruu pa3BUTHS U
camopa3BUTUA JUYHOCTH. JluuHble mnpuopurersl. llenenonaranue. lleHHOCTM Kak OCHOBa
nenenonaranus. Lemn u kmroueBbie oOnactu xu3Hu. Life Managment u KU3HEHHBIC IIEIH.
Smart - nenmm u Hagnenu. Llens w npU3BaHHBIE 00SCTICUUTH €€ JAOCTH)KCHUS 3a7a4d M IIIarH.
Konunr-crparerun. MckyccTBO ynpaBisiTh COOOM.

1.4. KorHuTHBHBIE NPoLecChl TUYHOCTH

OOmiasi XapakTepUCTUKAa KOTHUTUBHBIX (TIO3HABATENbHBIX) TIPOIECCOB JIMYHOCTH.
Omymienre ¥ BOCHPHUSTHE: BUIBI, CBOMCTBAa, OCOOCHHOCTH DPa3BUTHs. BHHMMaHWe W MaMsTh:
BUJBI, CBOMcTBa, GyHkuuu. PasButne w© BocmuTaHue BHUMaHuA. BospacTHbie W
WH/IMBUYaJIbHBIE OCOOCHHOCTH MaMATH. [IpuemMbl panrioHaIbHOTO 3ay4uBaHHUA. MBIIUIEHUE U
ero QopmupoBanue. Tumonoruss MplieHus:: (OPMBI, BUIBI, ONEPAlMH, WHIUBUIyaTbHBIC
oco0eHHOCTH. MpiuieHne u peyb. CrocoObl aKTUBU3alUKU MbIIUICHUs. BooOpaskeHue: BUIBL,
¢ynkuuu, passutue. BooOpaxenune u TBOpuecTBO. [Ipuembl 3(h(deKTHBHOrO 4YTEHHS.
TpeHnpoBKa NamMsTH U BHUMaHUS.

1.5. ®ynknmnoHaIbHbIE COCTOSTHUSA YejoBeKa B Tpyae. CTpecc U ero npoQpujIakTHKa

OObmiee moHsTHE 00 SMOIUSAX M YyBCTBaX: (PYHKIMH, KiacCU(pUKaLUA, OCOOEHHOCTH
pa3BuTHs. CriocoObl yrpaBiIeHUs] CBOUM SMOLIMOHATIBHBIM cocTosiHHeM. OO1iee npeacTaBieHne
o Bose. [lcuxonoruueckas CTpyKTypa BOJIEBOrO akTa. Pa3BuTue M BOCHUTAHHE CHIIBI BOJIH.
OyHKIMOHANbHBIE COCTOSHHS 4YeloBeKa B TpyaAe. Perynaropsl (pyHKIMOHANBHBIX COCTOSIHUH.
Knaccudukanms (yHKIIMOHATBHBIX COCTOSTHUM. IIcuxomornyeckuit cTpecc KaK
¢dynkunonanbHoe coctosiHue. [lcuxonorus crpecca. IIpodunakruka crpecca u popmMupoBaHue
CTpeccOoyCTOMYMBOCTH. MeTo bl yIpaBieHus: G yHKIMOHAIbHBIMUA COCTOSTHUSIMU.

1.6. Ilcuxosiorust npogeccHOHAJIBbHOM 1esITeTbHOCTH

UenoBek u  mpodeccus. Ctpyktypa  npodecCHOHAIBHOM  JEATEeTHbHOCTH.
[Icuxonmoruyeckue HampaBiIeHUsS HUCCIEIOBaHMS YEJIOBEKa B CTPYKType NpoQeccHOHaIbHOM
nesitenbHOCTH.  IIpodeccuorpadgupoBanne Kak  METOJ  U3Y4YeHHUS  MNpodecCHOHATbHOU
nesaTenbHOCTH. Buabl npodeccuorpadupoBanus. 3agaud  IMCUXOJOTHU  MPO(ECCHOHATBLHON
nesitenbHOCTH. [lcuxonmornyeckue MpU3HAKK U perynsaTopsl Tpyda. [IpodeccronanbHo BaxHbIE
KauyecTBa.

Moayab 2. YUesl0BeK KaK y4aCTHUK TPYAOBOIO Npoiecca
2.1. OcHOBHBIE 3TANBI PA3BUTUA CYy0ObeKTa TPyAa



YenoBek Kak CYOBEKT Tpyna: CTPYKTYpa OCHOBHBIX KOMITOHEHTOB. JTambl pPa3BUTHUS
cyowsekTa Tpyna (mepuomausanusa E. A. Kimumosa). Kpusucer npodeccnoHanbHOTO CTaHOBICHUS
(E. @. 3eep). BHyTpuiIM4HOCTHBII KOH(IIMKT U CIIOCOOBI €T0 pa3peiieHusl.

2.2. TpyaoBasi MOTHBALMS U YI0BJIETBOPEHHOCTb TPYJAOM

[TorpeOHOCTH M MOTUBHI TMYHOCTU. Knaccuukaius noTpeGHOCTeH 1 BUIbI MOTHBALINH.
Hepapxus notpedHocTel (mupamuga A. Macnoy). TpynoBas MmoTuBanus. MOTHBBEI TPYJOBOTO
nosenenus (B. I'. [logmapkoB). OCHOBHbBIE TEOPUH TPYILOBOIl MOTUBALIMU U YIOBIETBOPEHHOCTH
tpynom (. Makknenann, @. I'epudepr, B. Bpym u np.). MoTuBamus moBejeHUsI 4e0OBEKa B
opranuzaiuy. CyIIHOCTh MOTHBAMM KakK (DYHKLIMHU YIpaBlieHHs B opranuzauuu. lIpupona
MotuBanuy. @OyHKIMM MOTHBOB IIOBEJCHMS 4YeloBeka. MoTuBauuss U yIpaBlICHHE.
[Icuxonoruyeckue TEOpUM MOTUBALMU B opranuzanuu. CouluasbHO-3KOHOMMUYECKHUE TEOpUU
motuBauuu. MccnenoBanyss MOTuBauuu. MeTOIUMKH ONPEEIICHN MOTHBALMY K YCIIEXY.

2.3. [lesenosiaranue u IVIAHUPOBaHUE B NPO(eCcCHOHAIBLHOM esITeIbHOCTH

IIcuxosioruyeckasi cucreMa TPYIAOBOH JesiTeJbHOCTH. MOTHBAIIMOHHBINA TMpolecc
KAaK OCHOBA IeJIeNoJIaraHusi. JTanbl JOCTHKeHHsl neau. CTpyKTypa MOTHMBAIMOHHOIO
npouecca. Kpurepun »>3¢pPextuBHocT wmesenosaranus. Kiuaccmpuxamus mesieid.
Pa3padorka nporpammsl peajiusanum nejau. Ctparernyeckoe njiaHupoBaHue.

2.4. IIpogeccnonaibHAsE KOMMYHHKALMS

Ilcuxosiorusi odmenns. CocraBHbIE IEMEHTHI Iporecca oOuieHusl. @YHKIMU U BUJIBI
oOmenus. Tumbel oOmeHus. XapakTepUCTUKU JIMYHOCTH, CIOCOOCTBYIOIIME YCHEIIHOCTH
obmenusi. OOmMeH wuH(popManMed W KOMMYHHKATUBHBIE Oapbepbl. ABTOpUTAapHas U
yajoruyeckas — KOMMyHMKauusa. — OOmeHwe  Kak  B3auMojeicTBue  (MHTEpakLus).
Me:xin4HOCTHOE BocnpusATHe M mocTpoenne ummuuka. IlpodeccuonaibHoe oOmeHHe.
Kyastypa nesioBoro oomenus.

2.5. IIcuxonorus KoH(QpIUKTA

Konduukr kak ocobas ¢opma B3aumozaeicTBus. CTPYKTypa, AMHAMMKA, (PYHKIHMH
KOH(PIUKTOB. OCHOBHBIE CTaAUN Pa3sBUTHA KOHPIUKTOB. Kiaccupukanusa KOHPIUKTOB.
OcHOBHBIE JTalbl IOMCKA BBIXOAOB U3 KOHQUIMKTHOW cutyauuu. Ilpodeccnonanbubie
KOHQuuKTEL.  Mcrounmkn  koH(uukTOB.  KOH(IMKTOreHHBIE  JTUYHOCTH. Y CIIOBUS
KOHCTPYKTUBHOT'O pa3pelieHus] KOHQIMKTOB. YIpaBieHUE KOH(MDIUKTHBIMH CUTYyallUsIMU B
koiiekTuBe. ColMalibHble TEXHOJOTHMHM MPEAYNPEXIACHUs U pa3pelieHus] KOH(IUKTOB B
KOMaH/I€ U OpraHHu3al1H.

2.6. Tpynosoii kosiexkTus. Ilcuxosorust coBMecTHOro Tpyaa

I'pynna. Kosnextusbl. Opranuszanuu. [lonstue rpynmel. Buael rpynm: yciaoBHbE U
peanbHble, OOJbIINE U Mallble, NMEPBUYHBIE U BTOPUYHBIE, (hOpMaibHble U HEPOpPMaIIbHBIE,
pedepeHTHbIE TPYIIIHL. [Ipodeccuonanbuble  KoUleKTUBBL. JlMHamuka (opMupoBaHUs
KOJUIeKTHBA. JlMarHoctuka coulMaigbHBIX TIpynn. ['pynmoBas CIUIOYEHHOCTb. ['pymnmoBast
JuHamuka. JledareapHocTs KoMaHA B opraHm3auuu. Coumomerpus. Ilcuxonorus coBmecTHOU
TpyaoBoM gesrenbHocTH. IlpusHaku rpymnmoBoro cyOwekta Tpyaa. Knaccudukanus
opranuzaiuii. Crnoco0 opraHM3allid COBMECTHOM jesTenbHOCTH. [lcuxomorus Trpymnmsl
ConuanbHO-TICUXO0JIOTHYECKHE OCOOEHHOCTH MaJlol OpraHm3oBaHHOM rpynmnsl. CouuanabHO-
NICUXOJIOTMYECKUH KIIMMAT TPYIIIBL.

2.7. Ilcuxosi0rusi ynpasJjieHHs

VYnpasieHne Kak couuanbHbld  ¢eHoMeH. CyOBeKT H  OOBEKT  YHpaBJCHUS.
VrpaBneHyeckue OTHOIIEHUS KakK TMpeAMeT HayKu yIpaBieHUs. OTamnbl €€ pa3BUTHA.
VYmpasneHueckas 1eATenbHOCTh. OCHOBHBIE YIIPABIEHUYECKUE KYJIBTYpPbI: XapaKTEPHbIE YEPTHI U
ocobeHHOcTH.  OcHOBHBIE  (QYHKIMM  yhnpaBieHuYeckod  naearenbHocTd.  ConuanbHO-
NICUXOJIOTHYECKOEe  OOecreueHre  yIpaBJIeHUs  KOJUIEKTUBOM. UYeJoBedeckHe pecypehl
OpraHM3alyl W YIpaBlieHYecKue MnpoliemMbl MX 3PGEKTUBHOTO HcIosb30BaHus. [Ipobiema
4eJI0OBEKA B CUCTEME yNpaBieHUs. JINYHOCTh U opraHu3anusl.

O0beM TUCHMILIMHBI M BUJbI YUeOHOH padoThl
Bunel yueGHoI paboTh B 3au. en. B ak.u. B actp.u.




OO0mmas Tpy10eMKOCTh TUCHUTUTHHBI TI0 y4eOHOMY 1 36 27
TIaHy

KonraktHasi padora (KP): 0,5 18 13,5
Jlexumronnsle 3ansTus (JI3) 18 13,5
CamocrositesbHas padora (CP): 0,5 18 13,5

AHHOTaNUs padoyeil NPOrpaMMbl JUCUUILIIHHBI

®OT/.B.02 «IIpodeccnoHanbHO-OPHMEHTHPOBAHHBII NepeBo1»

HanpasyieHue 18.04.01 «Xumuueckasi TEXHOJIOTUS» MaruCTEPCKOIM MPOrpamMmbl
«XuMHU4YecKask TEXHOJIOIHs epepabOTKU IUNIACTHUECKUX MAcC U KOMIIO3ULIMOHHBIX MaTepHaIOB»

1. Heab AMCHMIIHHBI — TPHOOPETEHUE O0YJAOIIMMHUCS 0011el, KOMMYHUKATHBHOM H
poecCHOHANBHOM KOMIIETEHLIUH, YPOBEHb KOTOPBIX Ha OTIENbHBIX JTalax sA3bIKOBON
MOJATOTOBKUA  TO3BOJISIET BHIMOIHATH Pa3UYHbIE BUABI MPOGECCHOHATHHO OPUEHTUPOBAHHOTO
MEPEBO/Ia B MPOU3BOJICTBEHHOM W HAy4YHOW JEATEIIbHOCTH.

2. B pe3yabraTe wu3yYeHHMs IMCHMIJIMHBI OO0y4Yallluiicd 1O mnporpaMmme
MAaTUCTPATYPHI T0JIKEH:
Obnadams CIEAYOIUMU KOMIIETCHIIUAMU:
- TOTOBHOCTBIO K KOMMYHHUKAIIUH B YCTHOW M MUCbMEHHOHN (JOpPMAax HAa PYyCCKOM M HHOCTPAHHOM
SI3bIKaxX JUTS PeIIeHus 3a1a4 nmpodeccuonanbHoit nesrensHoctu (OIMK-1);
3uams:
- OCHOBHBIE CTIOCOOBI JOCTHXKEHUS IKBUBAJICHTHOCTH B TIIEPEBOJIE;
- OCHOBHBIE TIPHUEMBI ITEPEBOAA;
A3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMHU SI3bIKA KaK CHCTEMBI;
- IOCTaTOYHOE ISl BBIITOJHEHHSI IEPEBO/Ia KOJTMIECTBO JIEKCHYECKUX €INHUIL, (hPa3e0I0ru3MOB,
B TOM YHCIIE€ COLIUATIbHBIX TEPMUHOB U JJUHTBOCTPAHOBEIUECKUX PEallnii;
ymemy:
- IPUMEHTh OCHOBHBIE MIPUEMBI IIEPEBO/IA;
- OCYILECTBIISATH TIMCEMEHHBIN MEPEBOJ C COOTIOICHIEM HOPM JICKCHUECKOW IKBUBAIIEHTHOCTH,
COOJI0OICHHEM IPaMMAaTHYECKIX, CHHTAKCHYECKUX M CTUIIMCTUYECKUX HOPM;
- 0OPMIISITH TEKCT TIEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;
- OCYILECTBIISATH MEPEBO/] C COOIIOIEHUEM HOPM JIEKCHUECKOM SKBUBAJIEHTHOCTH, COOIIOIEHUEM
rpaMMaTHYECKUX, CHHTAKCUYECKUX U CTUIMCTHYECKUX HOPM TEKCTa MEePeBoia U TEMITOPATbHBIX
XapaKTEPUCTHK UCXOIHOTO TEKCTA;
61a0emv.
- METOIHMKOW TPEINepPeBOIIECKOTO aHAIN3a TEKCTa, CIOCOOCTBYIOUICH TOYHOMY BOCIIPHUSTHIO
HCXOJIHOTO BBICKA3bIBAHUS;
- METOAMKOW TIOATOTOBKM K BBITIOJHEHUIO TIEPEBOJA, BKIOYas MOWUCK HWHPOpPMAIUU B
CIIPAaBOYHOM, CTICIIMANILHOM TUTEPATypPE U KOMITBIOTEPHBIX CETSIX;
- OCHOBaMH CHCTEMBI COKpAIICHHOW NMEPEeBOTYECKON 3aHCH TIPU BHITIOJHEHUH TIEPEBO/IA;
- OCHOBHOM MHOS3bIYHON TEPMUHOJIOTHEN CIIEUAIbHOCTH,
- OCHOBaMH pedeprpoBaHus U aHHOTUPOBAHUS JIUTEPATYPHI IO CIIEIIHATHLHOCTH.
3. KpaTkoe coaep:kaHue TUCHUTLIUHBI
Beenenue. IIpeamer u posib nepeBosa B COBpeMEeHHOM ob1iecTBe. Pa3nuuHble BUJbI TepeBo/Ia.
3amaun 1 MECTO Kypca B MOATOTOBKE OakagaBpa TEXHUKU M TEXHOJIOTHH.

Mooynw 1. Ilepeoo npeonoscenutl ¢ sudospemennvimu popmamu Indefinite, Continuous

1.1. CpaBHeHue nopsiaKa CJIOB B aHTJIIMICKOM M PyCCKOM TpesiokeHusx. [lepeBos mpocToro
MIOBECTBOBATEIBHOTO MPEJIOKEHUST HACTOSIIET0, Oy yIIETo U MPOIIEANIET0 BPEMEHH.



OcoOeHHOCTH TEepeBOAA BOIPOCHUTEIBHBIX M OTPULATEIBHBIX TNPEAJIOKEHUNH B Pa3THUHBIX
BpEMEHaXx.

1.2 IlepeBon npeanoxenuii Bo Bpemenax Indefinite, Continuous. UteHne u nepeBo/ 1o Teme
"Xumus".

Mooyne 2. Ilepeoo npeonoxcenutl ¢ ucnonvzosanuem euoospemennsvix popm Perfect, Perfect

Continuous.

2.1. IlepeBox npeokenuit Bo BpemeHax rpymm Perfect, Perfect Continuous (yrBepaurtenbHbIe,
BOIPOCHUTEIbHBIE U OTpulaTeNbHble popmbl). OCOOEHHOCTH YHOTPEeOIECHUS BCIOMOTaTeIbHBIX
J1aroJoB.

2.2 TlepeBox cTpanarenbHOro 3anora. TpyaHbie ciaydau epeBojia CTpaaaTesIbHOTO 3aj10ra.
Urenne u nepeBosa TekcToB no TtemMe "Hayka um HaydHble MeTOAbI". AKTHUBH3ALMS JIEKCUKH
MPOYUTAHHBIX TEKCTOB.

2.3. IlepeBo MPUAATOUHBIX MPETIOKECHUH.

[Tpunarounsie noanexamue. [Ipugarounsie ckazyembie. [IpugaTounsie onpeaenuTenbHbIE.
[Tpunarounbie 0OCTOATENLCTBEHHBIE, TPUIATOYHBIC JOTOTHUTEIBHEIC.

2.4. Tunsl yCIOBHBIX TPEIJIOKECHHM, TPaBUJIa 1 OCOOCHHOCTH UX MEPEBOJIA.

[TpakTuka nepeBoaa Ha npuMepax TekcToB o Xumuu, /[ 1. Menoeneege, Hayke u mexHono2uu.
2.5. [lepeBo mpeIoKEHHH ¢ y4eTOM IMpaBuiia coriacoBaHus BpemeH. [IpsimMast 1 KocBeHHast
peub.

2.6. Paznuunblie BapuaHTHI IEPEBO/IA CYIIECTBUTEIBHOTO B IPEITIOKEHHH.

2.7. MonanpHbIE TIarobl U 0COOCHHOCTH UX MEepeBO/Ia.

Pa3Butue HaBbIKOB nepeBoja no treMe "Hayka 3aBTpaiHero aHs".

2.8. CnenuainpHas TepMuHosiorus mno reme "Jlaboparopus'.

2.9. Cokpamenusi. Oco6eHHOCTH UX TepeBoia. Pa3BuTHe HABBIKOB MEPEBOIA HA MPUMEpE
TekcToB 10 Teme "JIabopaTopusi, U3MEpPEHUSI B XUMHUH'".

Mooyns 3. OcobennHocmu nepegooa RNpeodNoNCeHUll € UCNONb30BAHUEM HENUUHBIX DOopM
enazona.

3.1. Henmuuneie ¢hopmel riiarona. MupuauTHB (HeonpeneneHHas ¢gopma riaroia). Poias
WHOUHATHBA B PEII0KESHUN M BAPHAHTHI IEPEBOJIAa HA PYCCKUH A3bIK. [IpudacTust u repyHani.
3.2. NudunutuBHbIe 000pOTHL. BapuaHTsl epeBojia Ha PyCCKUi A3bIK. TEPMUHOIIOTHS 10 TEME
"CoBpeMeHHbIE TEXHOJIOTUN".

3.3. OGoport noexaiee ¢ MHQUHUTUBOM. Pa3nuyHble BApHAHTHI IEPEBOJIA.

TepmuHnosiorus o reMe "XuMuyeckas TEXHOIOTHs "

3.4. IlepeBo MpUYACTHBIX OOOPOTOB.

AGcomoTHBIN npuyacTHEIH OO0POT U BapUaHTHI IepeBoJia. Pa3BuTre HaBBIKOB MEepeBoia MO
TeMe "XuMuueckast TeXHoiorus'".

OOmiee KoM4YecTBO MOTyIIEeH - 3.

4 O0bem yueOHOH THCHHMIIINHBI

B B B
Bunpt yueOHoi paboThI 3aYETHBIX | aKaJeM. | aCTPOHOM.
eIMHUIIAX | Yacax Jacax

O0mas TpPyA0eMKOCTh JAMCUMILIMHBI MO y4eOHOMY 2 72 94
TJIaHY
KonrakThas pa6ora (KP): 1 36 27
[TpakTueckue 3anstus (I113) 36 27
CamocrositesbHas padora (CP): 1 36 27
YopaxHeHHusT 10  COOTBETCTBYIOIIMM  paszzeiiam 36 27
JMCLUTUTMHBI




