AHHOTaNuM padoynx NPOrpaMm JUCHUIINH

JducuunimHabl 00s13aTe/IbHOM YacT (0a30Basi 4YacTh)
AHHOTaNUs padoyeil NPOrpaMMbl JUCUUILIIHHBI

b1.5.01 «®uiiocodgckne npodieMbl HAYKH M TEXHUKH»
HanpasneHue 18.04.02 «Hepro- u pecypcocodeperaroinye mporecchl B XHMHUYECKOM
TEXHOJIOTHH, HePTEXUMUU U OUOTEXHOIOTHI
MarucTepCKOi porpaMmBbl
«CoBpeMeHHOE TEXHOJIOrHYecKoe 000pyI0BaHNe epepadOTKU MOJIMMEPOB)
1. HEJIA U 3AJAYN JTUCIUITJIMHBI
[IporpaMMma coctaBiieHa B COOTBETCTBHHU ¢ TpeboBaHusIMU DenepaabHOro
roCyIapCTBEHHOT0 00pa30BaTEILHOTO CTaHAapTa Beiciiero oopasosanus (PI'OC BO) no
00pasoBaTebHON MTpOorpaMMe BBICIIETO 0Opa30BaHMs — Mporpamme Maructparypsl 18.04.02 —
DHepro- U pecypcocOeperaromnme mporecchl B XUMHUECKON TEXHOJIOTHH, HEPTEXUMUU U
OMOTEXHOJIOTHH, Marucrepckas mporpamma «CoBpeMEeHHOE TEXHOJIOTHYECKOe 000py10BaHHe
nepepaboTKU MOJIMMEPOBY, C PEKOMEHJALUSIMU METOANYECKOM cekuu YueHoro coBeta PXTY
um. /. 1. Menneneera.
[Tporpamma oTHOCHTCS K 0a30BOM "acTH Oioka aucuurmuine yaeonoro miana (b1.6.1) u
paccuuTaHa Ha u3y4yeHue Ha | roay oOydeHus.
Heasto gucuunaunbl «Putocopckue mpodIeMbl HAYKHA U TEXHUKID) SIBIISCTCS
MOHMMAaHUE aKTyaJIbHBIX (PUI0COPCKUX U METOI0JIOTMUECKUX MPOOIEM HAYKU U TEXHUKH.

2. KOMIIETEHIIUU MATUCTPA B OBJIACTHU ®NJTTOCOPCKHUX ITPOBJIEM
HAYKHU U TEXHUKHAN

Nzyuenne nucuurummabl «Punocodckne mpoOaeMbl HAyKH U TEXHUKN) HAIPABJICHO Ha
(dbopMHpOBaHUE U Pa3BUTHE CIEAYIOIINX OOIEKYIbTYPHBIX KOMIIETEHIIMHA:

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

- FTOTOBHOCTH PYKOBOJMTbH KOJIJIEKTUBOM B c(hpepe cBoei mpodeccuoHaaIbHON
JeSITEIbBHOCTH, TOJIEPAHTHO BOCIIPUHUMAsI COL[MAJIbHBIE, STHUYECKHE, KOH(ECCHOHAIbHbIE U
KyibTypHbIe pasnuuns (OITK-2);

B pe3ynbrare uzyueHus AMCUUILINHBL «Punocockue npodaeMbl HAYKU U TEXHUKN»
BBIITYCKHHK JIOJKEH:

3HamMb:

OCHOBHbIE Hay4yHbI€ LIKOJIbI, HAITPABJIECHUS, TapaJUTMbl, KOHLETIIIUH B priiocodhuu
TE€XHUKU U XUMHUYECKOW TEXHOJIOTHH;

¢bunocohcKko-MeTOJOTOrMUECKHE OCHOBBI HAYYHO-TEXHUUYECKUX U MHKEHEPHO-
TEXHOJIOTHYECKUX MPooIIeM;

- pa3BUTHE TEXHUKH U XUMUYECKUX TEXHOJIOTUN B COOTBETCTBUU C CTAHOBJIEHHEM
JOMH]TyCTPHAJILHOTO0, MHTyCTPHUAJIBHOTO, IOCTUHAYCTPUATIBHOTO IEPUOI0B PA3BUTHS MUDA;

ymemo:

- npumenaTs B HUOKP kateropun punocopun TEXHUKM U XUMUYECKUX TEXHOJIOTHI;

- aHAJIM3UPOBATH IPUOPUTETHBIE HAIIPABJICHUS TEXHUKU U XMMUUYECKHUX TEXHOJIOTUM;

- IOTUYECKH MIOHUMATh U UCIIOJIb30BATh JOCTUKEHHE HayYHO-TEXHUUECKOro IIporpecca u
rJ100a1bHBIX MPo0IeM UBHIN3ALNH, TPAKTUYECKU UCTIOIb30BaTh MPUHIIMITEI, HOPMBI U ITPaBUIIa
HKOJIOTMYECKOM, HAYYHO-TEXHHUUECKOW, KOMITBIOTEPHON ITUKH;

- KPUTUYECKHU aHAJIM3UPOBATH POJIb TEXHUYECKOTO U XMMHKO-TEXHOJIOTUYECKOTO 3HAHUS
IIPU PEIICHUH IKOJIOTUYECKUX MPOoOIeM 0€30MacCHOCTH TEXHUKU M XUMUYECKUX TEXHOJIOTHIA;

enaoemo:

- OCHOBHBIMU MOHATUAMHU (HUI0COPUU TEXHUKU U XUMUYECKON TEXHOJIOTUH;



- HaBBIKAMHU aHaN3a PUI0COPCKUX MPOOIeM TEXHUKH, HAYYHO-TEXHUYECKOT0 3HAHUS U
WH)XEHEPHOU JIeATEeTLHOCTH;

- crmoco0amMy KPUTHYECKOTO aHATTN3a TEXHUKH U €€ HHHOBAIIMOHHBIX METOJIOB HAYYHOTO
HcclieIoBaHus, orMcka onTuMalibHbIX permeHnii HUOKP B TexHUKE M XMMUYECKOM TEXHOJIOTHH;
- IPUEMaMH ITyOJIUYHBIX BBICTYIIJICHUH B IMMOJIEMUKE, TUCKYCCHH 1O PHIOCO(HCKIM

npoOjeMaM TEXHUKHA U TEXHUYECKOTO 3HAHMS.

3. KPATKOE COAEP KAHUE JUCIMIIJINHBI:

MoayJab 1. MecTO TEXHUKHM M TEXHHYECKHX HAYK B KYJIbType HUBUJIH3ANNH

dunocodust TEXHUKH, €€ TPeAMET U podiieMHoe noje. Punocodusi TEXHUKU B
COBPEMEHHOM OOIIIECTBE, €€ QYHKIINUH.

[IpenMet dpunocopuu TEXHUKU: TEXHUKA KaK OOBEKT U KaK JAEATeIbHOCTh. Duitocodus
TEXHHUKU: TIPEeIMET U podiieMHoe 1osie. Tpu acrekTa TeXHUKH: HHKEHEPHBIH,
AQHTPOTIOJIOTUYECKUN M colManbHbIi. TexHuka kak crienudpuaeckas Gopma KyJIbTyphl.
HcTopuueckrie COIMOKYIbTYPHbBIE MPEANOCHUIKH BBIICICHUS TEXHUYECKOM MpoOIeMaTuK 1
dopmupoBanus GuII0COPUN TEXHUKU: (POPMUPOBAHNE MEXAHUCTUIECKON KAPTHHBI MUPA,
Hay4YHO-TEXHUYECKasl PEBOJIIOLUS, HAYYHO-TEXHUUECKHUI MPOrpecc U CTPEMUTENBHOE Pa3BUTHE
texHousioruit nocae II Muposoii BoiiHsl.

Mopayab 2. TexHuka 1 HayKa B X B3aMMOOTHOILLICHUH

TexHuka 1 Hayka Kak ClIOCOOBI CAaMOPEATH3aIUY CYITHOCTHBIX CHII 1 BO3MOYKHOCTEH
yenoBeka. Hayka u texnuka. COOTHOUIEHUE HAYKU U TEXHUKU: JTMHEIHAS U 3BOJIFOLMOHHAS
Mozenu. Tpu craguu pa3BUTHS B3aUMOOTHOUIEHUHM HayKU M TEXHUKU. IHCTUTYyLIMOHANbHAS U
KorHuTuBHas quddepeHnnanus chep HayKd U TEXHUKU U (POPMUPOBAHUE TEXHUYECKOM
opuenrtanuu B Hayke (XVII — XVIII BB.). Hauano cuuenTudukanuy TeEXHUKHA 1 HHTCHCUBHOE
pa3BUTHE TEXHUKHU B TIEPHO]T TPOMBINIICHHON peBotonnu (koHen X VIII — mepBas monoBuHa
XIX B.). Cucremarnueckuii B3aMMOOOMEH 1 B3aMMOBJIMSIHUE HAYKU U TEXHUKU (BTOpas
nonoBuHa XIX — XX B.). CTaHOBIIEHUE U Pa3BUTHE TEXHUYECKUX HAYK KJIACCUYECKOTO,
HEKJIACCHUYECKOI0 U MMOCTHEKIIACCUYECKOIO TUIIOB

Bo3HukHOBEHNE HHKXEHEPUU KaK MPO(ecCuu OCHOBHBIE UCTOPUYECKHE TAIbl Pa3BUTHS
WHXEHEPHOU JeSATeNIbHOCTU. TeXHUYECKHEe HayKU U METOJ0JIOTUSl HayYHO-TEXHUUECKON
JESATEIBHOCTH.

Mopayasb 3. OcHOBHBbIE METOA0JIOTHYECKHE MOAXO0/IbI K IOHMMAHMIO CYIIITHOCTH TeXHUKH.

OcHoBHbIE pHII0COPCKUE KOHIEMINN TEXHUKH. AHTPONOJIOIHYECKUH MOX01: TEXHUKA
kak opranonpoekuus (3. Kanm, A. I'eien). DK3UCTEHIMATUCTCKUIN aHamu3 TeXHUKH (M.
Xaiinerrep, K. fcnepc, X. Optera-u-I'accer). AHanNU3 TEXHUYECKUX HAyK U IPOEKTUPOBAHUS
(I1. Durensmeiiep, @. Jleccayap). MccnenoBanne connanbHbIX PYHKIUN U BIUSHUN TEXHUKU;
TEOpHs TEXHOKPATUH U TeXHOTeHHOH nuBmin3anuu (K. Dmtroins, JI. Mamoopa,
®pankdypTckas mkoina). X. CKOIMMOBCKH: Gpriiocodust TEXHUKHU Kak (GUI0copus 4eaoBeKa.
dunocodust TexHUKU U uaen naauBuayauu XK. Cumonnona. BzanmooTHomenus gpunocodceko-
KYJIbTYPOJIOTHYECKOTO M MHKEHEPHO-TEXHOKPATUYECKOT0 HAaMpaBieHUH B pustocopun TEXHUKH.

OcHoBHbIe TPo0IeMbI COBpeMeHHOH punocopun TeXxHUKU. COLUOI0THS U METOI0JIOTUS
MPOEKTUPOBAHUS U UHXKEHEPHOU JesiTeNbHOCTU. COOTHOIIEHNE IECKPUTITUBHBIX U
HOPMAaTHBHBIX TEOpUH B HayKe 0 KOHCTpynpoBaHuu. KubepHeTnka u MojienpoBaHue
TEXHUUYECKHUX CHCTEM DTHKA U OTBETCTBEHHOCTh MHKEHEpa-TEXHUKA: paclpeesieHne U Mepa
OTBETCTBEHHOCTH 3a TEXHOT'€HHBIN AKoJornueckuil ymep6. [IcuxocoruansHoe Bo3aeHCTBIE
TEXHHUKHU U 3TUKA yIPaBJICHHUS.

Bbicokme TEXHOIOrNU, XUMUYECKOE U3MEPEHNE U MHHOBALIMOHHBIE MTOAXObI IS
BBITNIOJTHEHHS] HAYYHO-HCCIIEA0BATENbCKUX U ONBITHO-KOHCTpYKTOpckux padotr (HUOKP) B
XUMHUHU U XUMUYECKON TEXHOJIOTHH.

4. OFBEM JUCHUATIJIMHBI U BUbI YYEBHON PABOTHI



B B akanem. | B actpon.
Bunsl yueOHoI paboThI 3a4ETHBIX | Yacax yacax
eIMHULIAX
OOm1ast TpyI0€MKOCTh AUCHUIUIMHBI IO | 4 144 108
y4eOHOMY IIaHy
AyIMTOpHBIE 3aHATHS: 1,5 54 40,5
Jlexknun 18 13,5
Cemunapsl (C) 36 27
CamocrositenbHas pabora (CP): 1,5 54 40,5
Bup xoHTpoOJI: 5K3amMeH 1 36 27

AHHOTAaIUs padoyeil MPorpaMMsbl JHUCHHIIHHBI

b1.b.02 «TeopeTuyecKkue M IKCIIEPUMEHTAJIbHbIE METO/IbI B XUMUM»
Hanpagiienue noarorosku 18.04.02 «9Hepro- u pecypcocoeperammiye npouecchbl B

XHUMHYECKOH TEXHOJIO0TUH, HepTeXuMUU U OMOTEXHOJIOTHHY,
HAINPABJIEHHOCTH (Mpoduib) noAroToBKu «CoBpeMeHHOE TeXHOJIO0TH4YeCKoe 000py10BaHue
nepepadoTKu MOJIUMEPOB»

1. MucuummnHa «TeopeTndeckue U IKCIEPUMEHTATBHBIC METOJIBI B XMMHH» OTHOCHUTCS K
0a30B0i1 YacTH JUCIUILTUH Y4€OHOTO IJIaHA.

Heab TMCHUNIMHBI COCTOUT B (DOPMHUPOBAHUH Y OOyUAIONTUXCS YTIyOJICHHBIX 3HAHUHA O
TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX METOJaX, MPUMEHSEMbIX B XMMHHU, a TaK)Ke 3HAHUU B
00J1aCTH OCHOB MCCIICIOBATEIBLCKON ACATEIbHOCTH.

3aga4uu QM CHUILIAHBI.

- (¢opmupoBaHne Yy OOyYaIOIMUXCS METOAOJIOTHYECKOrO IOAX0/la K  BBIOOPY
ONTHMAJIBHOTO METOJa WM KOMIUIEKCAa TEOPETHYCCKUX M DKCICPUMEHTAIBHBIX METOJIOB
UCCIIIOBAaHMs, IPUMEHEHHE KOTOPBIX OynmeT crmocoOcTBoBaTh Hambonee 3¢ddekTuBHOMY
PEILICHHIO MTOCTABJICHHBIX HAYYHO-UCCIICA0BATEIILCKUX 3a/1a4;

- pa3BHTHE CIIOCOOHOCTH JeNiaTh COOCTBEHHBIC BBIBOJBI W 3aKJIIOUCHHUS HA OCHOBE
JTAHHBIX, TONYUYEHHBIX C HCIOJIB30BAHUEM TEOPETUUYECKUX U IKCHEPUMEHTAIBHBIX METOJIOB
HCCJICIOBAHMS;

- TIOBBIIICHHE YPOBHS MPO(HECCHOHANBFHON KOMIETEHTHOCTH OOYYaIOUIMXCSA MYTEM HX
03HAKOMJICHHSI C OCHOBAaMH HCCJICA0BATEIbCKOM IeITEIbHOCTH.

2. B pe3ysibTaTe 0cBOEHUSs JUCHUILIMHBI 00y4alOIIUiics (MATMCTPAHT) H0JIKEH:
3HaTh:

- OCHOBHBIE TEPMHHBI, OTHOCSIIUECS K paccMaTpuBaeMbIM (PUIUKO-XUMHUUYECKUM
METOJIaM HCCIICJOBAHMI;

- COBPEMEHHBIE TeHICHIINHN Pa3BUTHSI METOJIOB UCCIIEIOBAHNUS;

- TEOPETHUYECKHE OCHOBBI PACCMATPUBAEMBIX B KypCe€ METOJIOB, & TAK)KEe BO3MOKHOCTH U
OTpaHHYEHUSI METOJIOB MPH HCCIEI0BAHUU TTOTUMEPOB;

- npubopel W OOOpYIOBaHUE, WCIONB3yeMbIe JUIS TPOBEICHUS HCCIIEIOBaHUN
paccMaTpuBaEeMBbIMU B KypCce METO/IaMHU.

YMerh:

- 000cHOBaHHO BBIOMpaTh Hanbosee d(h(HEKTUBHBIA METO MU KOMIUIEKC METOJIOB s
WCCJICIOBAHMSI IOJTMMEPHBIX MAaTEPHUAIIOB B COOTBETCTBUH C ITOCTABIICHHOM 3a/1a4ei;

- IPOBOJIUTH UCCIIEIOBAHUS C HCIIOH30BAHUEM PsiIa COBPEMEHHBIX METOJIOB;

- o0pabaThIBaTh u KBaTH(HUITUPOBAHHO aHaJIM3UPOBATh MOJTy4YECHHbBIE
AKCIIEPUMEHTAIILHBIM ITyTEM PE3YyJIbTaThl HCCIEIOBAHUM.
Baaners:



- nH(opmanuelr 0 COBPEMEHHBIX METOJIaX HCCICIOBAHUS MOJIMMEPOB M MPUMEHSIEMOM
MIPH 3TOM 000PYIOBAaHUU;

- METOJIMKAMH TIPOBEICHUS UCCIICIOBAHMIA;

- criocobamu 00pabOTKK U UHTEPIIPETALIMU PE3YIbTATOB UCCIEI0BAHUM;

- mpueMaMH TIoMcKa B ceTu WHTepHeT W Ipyrux pecypcax uHMOpManmuu o METoJax
UCCIICIOBAaHMSI M pE3yibTaTax HCCIECJOBAHUM TIOJUMEPOB C HCIOJIb30BAHUEM Pa3IMYHbIX
¢u3nueckux U GU3NKO-XUMHUECKUX METOIOB.

[Ipouecc m3ydeHus OUCHUILUIMHBI «TeopeTHdyeckue U IKCIEPUMEHTAIbHBIE METOAbI B
XUMUW HapaBIeH Ha (GOPMUPOBAHUE CICTYIOIINX KOMIIETCHIIHA:

- OOILEKYIBTYPHBIX:

CIIOCOOHOCTHIO K a0CTPaKTHOMY MBIIIICHUIO, aHanu3y, cuaTe3y (OK-1);

obmenpodeccnoHaNbHBIX:

- TOTOBHOCTHIO K KOMMYHHKAIIMM B YCTHOW M THUCHbMEHHOW (opmax Ha PyCcCKOM H
WHOCTPAHHOM SI3bIKax JJIsl perieHus 3aaa4d npodeccuonanpHoi nesrensnoctu (OIMK-1)

npodeccuoHaIBHBIX:

Hay4YHO-UCCIIEI0BATENbCKAsL e TEIbHOCTB!

- CIIOCOOHOCTBIO OpPraHM30BaTh CaMOCTOSITENIFHYIO W KOJUIGKTUBHYIO  HAy4HO-
uccienosarenbekyto padoty (ITK-2).

3. KpaTtkoe copep:xaHue JUCHHUILIAHBI

Monayab 2. MeToabl ClIeKTPOCKONINHU

Pa3zgen 1. MeToabl HecJIeI0BAHUSA B XUMHUH

Pazgen 1.1. Krnaccudukanms MeTomoB UCCIeNOBaHHUA. [EOPETUYECKHE METOJIBI
VCCIIEJOBAHMUS

Beenenue. Llenn n 3agaum kypca «Teopernueckue M 3KCIIEPUMEHTAIbHBIE METOJBI B
xumumn». CBA3b C IPYrUMH U3y4aeMbIMU AMCUUIIMHAMHU. OCHOBHBIE IOHTHS JUCLIUILINHEL.

YpoBHHM Hay4dHOTO Mo3HaHMs. Kiaccuukamuss METOIO0B MCCICIOBAHUS: TEOPETHUECKHE,
9KCHEPUMEHTAIbHO-TEOPETHUECKUE U IMIIMPHUUYECKHE MeTOJIbl. O030p TEOPETUUYECKUX METO/0B
WCCJIEI0BAHNS B XMMHUH IIOJIMMEPOB.

Pa3pges 1.2. DKkcniepuMeHT, KaK SMIUPHUYECKUN METOJ HAYYHOI'O MCCIENOBaHMs. Buisl
DKCIIEPUMEHTOB. METON0NI0rusl HKCIIEPUMEHTAIBHBIX HCCICAOBAHMM: JTalbl W METOJbI
IUIAaHUPOBaHMs dKcrnepuMmeHTa. CpaBHEHHE pE3ylbTaTOB HCCIECJOBAHMM, ITOJIYYEHHBIX IIPH
MOMOIIN TEOPETUYECKUX U IKCIIEPUMEHTAIbHBIX METO/I0B.

Pazgen 1.3. Hayunble wHccieqoBaHuss M COBPEMEHHBIE TEHICHLMU pa3BUTHS UX
pa3zButus. Buapl HayuHbIX HccienoBaHui. TpeOoBaHHMS K Hay4dHBIM HccienoBaHUsAM. Buioop
KOMIUIEKCA TEOPETUYECKHX, OKCHEPHUMEHTAIbHO-TEOPETUUECKUX M  AKCIEPUMEHTAJIbHBIX
METOZOB HCCIIEIOBAHMUsS JJsl JOCTHXKEHMs IIOCTAaBJICHHOM wLenu. AHaiu3, oOCyXAeHue u
0000111eHIE PE3yIbTATOB UCCIICTIOBAHMS.

Pa3nen 2. TepmoananuTHyeCKue MeTOAbI HCCIEI0BAHUS

Paznea 2.1. Tepmorpasumerpuyeckuii anaiaus (TTA)

IMpunun merona TI'A. Bunet TI'A. IloaroroBka o0pa3ios, ammaparypa, YCIOBHS
npoBeneHuss  aHanuza.  JuddepenumanbHas — tepmorpaBumerpus  (JATI). CpaBHeHue
TEPMOIPaBUMETPUUECKHUX KpUBBIX. OTpeiesieHne TEpMOCTONKOCTH ITOJIMMEPOB, TOTEPU MacChl U
octatka MeTosioM TT'A. dakTopsl, BIUAIOMINE HA PE3YNIbTAaThl SKCIIEPUMEHTA.

Pazgen 2.2. Inpdepenuuanbubiii Tepmudeckuii anaaus (ATA)

[Mpunmun metona JATA. Anmaparypuoe opopmienue merona. Kpussie JITA. CriocoObt
noctpoeHus: 6a3oBoil juHMU. OmpeneneHue CTENeHH KPUCTAIMYHOCTH, TEMIIEpaTypbl |
TEIUIOTHl IIaBieHuss noiaumepoB MetoaoM JITA. M3ydenue mnonuMopdHBIX MpeBpaIieHUi.
Omnpenenenne temmneparypbl crekiaoBanus metonoMm JITA, OmnpeneneHue 3HEpruM akTUBALUU
TepMoaecTpykuuu. JloctonncTBa n Hepocrtarku meroaa JITA.

Pazgen 2.3. [lupdepenuuanbuas ckanupyomas kajgsopumerpus (JICK)

[Mpunnun metona JICK. OOpa3ipl U 3TallOHBI, HCTIOIB3yEeMbIE TTPU MPOBEIACHUN aHAN3A.
Arnmnaparypa. Paznuune mexny meronamu JITA u JICK. Kpussie JICK n ux munTepnperanus.
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OrnpezenieHne CTENEHU KPUCTAIUIMYHOCTH MOJTUMEPOB, TEMIIEPATYPHI TUIABICHUS U CTEKIOBaHUS
MerogoM JICK. M3ydenuwe mporecca OTBEPKACHUS M ONTHUMU3AIMUSA PEXKUMA OTBEPKICHUS
metogom JICK. Onpenenenue crenenu npeppanieHus. OnTuMu3anus pexuma OTBEPKACHUS 110
nanHbiM JICK. ®akTopbl, BIMSIONMIME HA PE3yJbTaThl aHaiu3a. JOCTOMHCTBA U HEAOCTATKU
MeEToa.

Pa3znes 3. AHaIM3 NOJMMEPHBIX KOMIIO3MIMOHHBIX MaTepuaioB (IIKM)

Pazpnen 3.1. Metons! onpenenenust coctaBa [IKM. Tlpuunnbl asst npoBeneHus aHaiu3a.
AnroputMm ananmuza IIKM. Ilpsmbie metonsl aHanmm3a. MeToapl HUIASHTH(DHKAIIUKA HATAYUS
HanoJiHutelss B coctaBe IIKM. Metonbl aHanusa ¢ NOpeIBapUTENbHBIM  pa3AeieHUEM
KOMITOHEHTOB. METO/IbI BBIJICIICHUS TIOJTMMEPHON MAaTPHUIIbI U OpraHndecKux a00aBok u3 [TKM:
AKCTPAKIMS, OTTOHKA, OcaxaeHue, nepeocaxkaeHue. Ananu3 IIKM no npoaykram pa3ioxeHus.

Pa3nen 3.2. Metonbl uccnenoBanusi coiictB [IKM. WM3roromnenwe o0pasmoB s
ucnbiTanus [IKM. Onpenenenue nehopmMaimoHHO-IPOYHOCTHBIX ¢BoicTB [IKM: cTatndeckue u
JIMHAMUYECKUE UCTBITaHUSA. METobl OLIEHKU TPEIIMHOCTOMKOCTH KOMITO3UTOB. OmnpeneneHue
KQKYIIErocss TpefeNna MPOYHOCTH M YACNbHOW paboThl paccloCHUs TpH caBUre. MeToIbI
onpezaeneHus Texnoaorndeckux cBoctB [IKM. Knnmatrnueckue ncnbiTanusl.

Pazgen 3.3. Meronbl Hepa3pyllalolIero KOHTPOJS IOJMMEPHBIX MarepHalioB.
Knaccudukanuss meromoB. BusyanbHo-maMeputenbHbld  MeTon.  MHTepdepeHInOHHbIE,
aKyCTHUYECKHe, TeIUIOBbIe MeToabl. KoMmbroTepHas Tomorpadus. JlocTOMHCTBA U OTpaHUYCHHS
HEPa3pyIIAIUX METONO0B KOHTpois. O6macTy MpUMEHEHHs] METOMIOB: OMNpeesieHuE CBOWMCTB
MOJMMEPOB, 1e(hEeKTOCKOIIHS.

4. O0beM IMCUMIIMHBI M BUABI Y4eOHOIl padoThl

Bun yuebHOM paboThHI B 3auértH. en. B akanemuu- B acTtponomu-
YCCKHMX Yacax | YECKHMX 4dacax

OO01masi Tpy10eMKOCTb 1M CHUILIHHBI 110 3 108 81

y4eOHOMY IIaHy

AyIMTOpPHbIE 3aHATHSA: 1 36 27

Jlexmuu (Jlek) 18 13,5

[IpaxTueckue 3anstus (I113) 18 13,5

CamocrosTeabnas pabdora (CP): 1 36 27

CaMoCTOATENBHOE U3yUEHUE PA3IENIOB 36 27

JUCTIUTLTAHBI

[ToaroToBka Kk KOHTPOJILHBIM paboTam 12 9

Bua KoOHTpOJIA: IK3aMeH 1 36 27

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIIHHBI

b1.5.03 «/le;10BOM HMHOCTPAHHBIN A3BIK»
HanpasieHue 18.04.02 «2Hepro- u pecypcocdeperaronye nporecchl B XMMUYECKOi
TEXHOJIOTUH, HEPTEXUMUU U OUOTEXHOIOTHH
MarucTepcKoi MporpaMmel
«CoBpeMeHHOE TEXHOJIOIHUeCcKoe 000pyI0BaHNe NepepadOoTKH MOJIMMEPOB)

1. Heab nucuMnaIMHbl — npuolOpeTeHrne oOydaromuMucs oouie, KOMMyHUKaTUBHON U
npodeCCHOHATBPHON KOMIIETEHIIMH, YpPOBEHb KOTOPBIX Ha OTAEIBHBIX JTamax sS3bIKOBON
MOJATOTOBKMA  IO3BOJISIET  MCIOJIb30BaTh ~ MHOCTPAHHBIM  SI3BIK B MPO(ECCHOHATIBLHOM
JeSITebHOCTH B cepe AeI0BOro OOILICHHUS.



2. B pesyabTrare wu3yYeHHs MCHUILUIMHbI O00ydYamloluiics 1o MporpaMmme
MarucTpaTyphbl 10JIKeH:
Obnadams CleTyIOUUMU KOMITETCHIIUSIMU:
- TOTOBHOCTBIO K KOMMYHHUKAIIMHM B YCTHOW U MMCbMEHHON (JOPMax Ha PyCCKOM M MHOCTPAHHOM
SI3bIKAX YIS PeUIeHUs 3a71a4 npodeccuonanbroi aesrenbHocT (OITK-1).
3namo:
- OCHOBHBIE CIIOCOOBI ~ COUETAEMOCTH  JIEKCHYECKMX €IUHHIl ¥  OCHOBHBIC
CJI0BOOOpa30BaTENIbHbBIE MOJIEIIH;
- PYCCKHE SKBHUBAJICHTHI OCHOBHBIX CJIOB M BBIPAXCHUN MPOPECCHOHATBHOMN peun;
OCHOBHBIE IIPHEMBI X METO/IbI pepepupOBaHMsl U aHHOTUPOBAHUS JINTEPATYPHI 110
CHEINAIBHOCTH;
- IIaCCHBHYIO U aKTUBHYIO JIEKCHKY, B TOM YHCJI€ OOLIEHAYYHYIO U CIIELUAIbHYIO
TEPMUHOJIOTHIO, HEOOXOIUMYIO ISl pabOThI Ha/l TUIIOBBIMU TEKCTAMHU;
- IpueMsbl paboThl C OPUTHHAIBHOMN JINTEPATYPOIl 110 CIIEUATBbHOCTH.
Ymemo:
- paboTaTh ¢ OPUTMHAIBHON JIUTEPATYPOH 1O CIIEHUAIBHOCTH
- paboTaTh CO CIIOBapeM;
- BECTH JIEJIOBYIO IIEPEIUCKY Ha N3Y4aeMOM SI3bIKE;
- BECTH PEUEBYIO JCATEIbHOCTb INPUMEHUTENBHO K cdepe ObITOBOM U
npodecCOHaIbHON KOMMYHUKALIUH.
Braoemy:
- MHOCTPaHHBIM S3bIKOM Ha YPOBHE NPOPECCUOHATIBHOIO OOIEHHsI, HAaBBIKAMU M YMEHUSAMHU
pe4eBOil AESITETLHOCTH IPUMEHUTENBHO K c(pepe ObITOBOM U podeccuoHaIbHON
KOMMYHHKAIH, OCHOBaMHU IyOJUYHOM peuu;
- (opmamu 1€10BOI EpENUCKU, HaBbIKaMH ITOATOTOBKU TEKCTOBBIX JOKYMEHTOB B
yIIpaBJIEHYECKOH 1€ TeIbHOCTH;
- OCHOBHOM MHOS3BIYHOW TEPMUHOJIOTUEHN CIIELUATIbHOCTH;
- OCHOBaMHM pe(epupOoBaHMs U aHHOTHUPOBAHUS JINTEPATYPHI 110 CIIEUATBLHOCTH.
3. Kparkoe conep:kanue JUCHUTINHBI:
Mooyne 1. Obwenrunzeucmuyeckue acnekmsol 0€106020 00WEHUs HA UHOCMPAHHOM A3bIKe.
Bgenenue. Ilpenmer u poiib HHOCTPAHHOTO S3bIKA B JIEJIOBOM OOILIEHUH. 3a]]a4l U MECTO Kypca B
MOATOTOBKE MarucTpa TEXHUKU U TEXHOJIOTHU.
1. 'pammaTHueckue TPYAHOCTH H3ydaeMoro s3bika: JIMuHbIe, MPUTSDKATENbHBIE U IMPOYUE
MECTOUMEHUH.

Crupspxenue rinarona-cBsazku. O6pazoBanue u ynotpediaeHue GopM MmacCUBHOTO 3aJIora.
[Topsi0K CIIOB B IPEUIOKEHHH.
2. UreHnne TemaTHUeCKUX TeKCTOB: «BBenenue B xumuron, «J1.11. Mennenee», «PXTY
uM. /I.1. MenneneeBa». Ilonstne o Buaax 4TeHHsA. AKTUBU3ALUSA JIEKCUKU INPOYHUTAHHBIX
TEKCTOB.
3. IlpakTuka ycTHOH peun no TemaMm: «I'oBopum o ceGe», «B ropozae», «PaiioH, rae s xKUBy».
Jlekcuueckne OCOOEHHOCTH MOHOJIOTHYECKOW peun. PedeBoil 3THKET Jel0BOTO OOIIEHUS
(3HAKOMCTBO, MPEJCTABICHNUE, YCTAHOBJICHNUE U IMOJJEpKaHUE KOHTAKTa, 3alpOoC M COOOIIeHne
uH(popMalnu, No0YyXAeHNUE K JeHCTBUIO, BRIPAXKEHNE IPOCHOBI, COTJIacus).
@doHeTHYEeCKHE XapaKTEePUCTHKH H3ydaeMmoro s3blka. OCOOEHHOCTH AMATOrMYecKOd pedd Io
IIPOWIEHHBIM TEMaM.
4. I'paMMaTH4eCcKHe TPYIHOCTH N3Y4aEMOT0 S3bIKA:
Unpunutus. OOpazoBanue u ymnorpeOiieHHe WHQUHUTUBHBIX 000poTOB. BumoBpemeHHble
(OopMBI I1aroJoB.
Mooy 2. Umenue, nepesod u 0cobeHHOCMU CReYUaIbHOU OU3HeC Tumepamypol.
5. N3yuaromee urteHue TekcroB mo TemaMm: «CTpykrypa BemecTtBa», «Heopranudeckas wu
OpraHuyecKas XUMHUsl, COeIMHEHUS YIIIepoay.



Jlekcuueckue O0COOEHHOCTH JAEJIOBOHM JOKyMEHTAlMH. TepMUHOJOTHS OW3HEC JUTEpaTyphl Ha
M3y4aeMOM SI3BIKE.

6. IIpakTrka ycTHOU peun 1o teMe «CTyaeHUecKas KU3HbY.

CTunucTHyecKkue M JIEKCHYECKHEe OCOOEHHOCTH sI3bIKa JEJIOBOrO OOLIeHHsA. AKTHBHBIA U
MACCUBHbBIN TEMaTUYECKUI CIOBAapHBIN 3amac.

7. I'pamMmmaTHueCKHe TPYAHOCTH U3y4aeMOro sA3bIKa:

IIpuyactus. Paznuynble BapuaHThI IEpPEBOIa IPUYACTUN HAa pycCKUl sA3bIK. [IpryacTHble
000pOTHI U IIPUEMBI UX NEPEBOJA HA PYCCKUMN SA3BIK.

CocnaraTenbHoe HaKJIOHEHHE. THUIIBI YCIOBHBIX NPEAIOKEHNN. BapuaHThl nepeBoia
IIPEIUI0KEHUH B COCJIAraTeIbHOM HAKJIOHEHUH U YCIOBHBIX MPEIOKECHUN.

8. M3yuaromiee uTeHHE TEKCTOB IO TeMaTuKe: «XuMmuueckas jabopartopus»; «M3mepeHus B
xumuny». OpraHuszanus padoTel CO CHeLMalIbHBIMM cioBapsaMu. [loHsATHe O pedepupoBaHUU
TEKCTOB 110 CHEI[UAIbHOCTH.
Mooy 3. Ilpogheccuonanvras kommyHukayus 6 cghepe 0en06020 ooujeHus

9. Ilpaktuka yctHOW peun mo temam: «CTpaHa u3zydaeMoro si3blka», «lIpoBeneHue nenoBoi
BCTPEUN», «3aKIIOYEHUE KOHTPAKTa.

YcrHblil 00MeH nHpopMaryeii: Y CTHbIE KOHTAKTHI B CUTYAIUSIX AETOBOTO OOIIEHHS.

10. M3yuatomiee yTeHHE CrEUUAIbHBIX TEeKCTOB. [Ipuembl paboTel co cinoBapeM. CocraBieHue
pedepaToB u aHHOTAIHA.

11. O3HakomuTenbHOE 4TeHUEe 1Mo Temartuke: «B Oanke. ®PuHaHchl»; «/lenoBble HHUCbMay;
«Y CTpONCTBO Ha paboTy».

@®opmbl  genoBoro mnuchMma. [loHsTue nenoBoi koppecnonieHuuu. Ilpuemsl paboThl ¢
WMHTEpHETOM U 3JIEKTPOHHOU IMOYTOM.

12. PasroBopHas npakTUKa MAEJIOBOrO OOLIECHHS IO TeMaM: «XHMHYECKHE TEXHOJIOTUNY,
«[Ipobnemsbr sxomorum». Coobuierne HHPOPMALUH 110 TeMe (MOHOJIOTHYECKOE BBICKAa3bIBAHHE)
B paMKax OOILIEHAYYHO! U OOIETEeXHNYECKON TEMaTHKH.

Oomiee Konu4yecTBO MoTyIIeH - 3.

4 O0bem yueOHOH TUCHHMILINHBI

. B B akagem. | B actponom.
Bunpt yueOHoI paboThI 3a4ETHBIX
yacax yacax
eIMHUIIAX
O0mass  TPyaoeMKOCTb  JUCHHMIVIMHBI 1O 2 72 54
Y4eOHOMY IIAHY
Konrakthas patora (KP): 0,75 27 20.25
ITpakTnueckue 3anstus (I113) 27 20.25
CamocrositesbHas padora (CP): 1,25 45 33.75
YopaxHEeHHsT 10 COOTBETCTBYIOIIUM  pa3lieiaM 45 33.75
JCLUTUIMHBI
Bua xkonTpos 3a4er

AHHOTaUsA K padoyeii nporpaMmMe JMCIHIIIHHBI
b1.b.04 «M30paHHbIe IJIaBbI MPOLECCOB M ANNAPATOB XUMUYECKUX TEXHOJIOTHID)

HanpasJienne 18.04.02 «J9Hepro- u pecypcocoéeperaoimme npoueccbl B XHMHYECKOH
TeXHOJIOTUH, He()TeXUMHUH ¥ OMOTEXHOJIOTHID)
MarucTepcKoi MporpaMmabl
«CoBpeMeHHOE TEXHOJIOrHYeCcKoe 000pyaoBaHHe MepepadoTKH MOTUMEPOBY»
1. Ieabw wu3yueHHs JUCHMIUIMHBI  sIBIseTCS  (QOpMHpOBaHHME Yy  OOy4aromuxcs

oOmienpogeccuoHaNbHBIX KOMIIETEHIIMH, yIiIyOJeHHe M pacllupeHue 3HaHui B o0jactu




MaccOOMEHHBIX MPOIECCOB XMMHUECKON TEXHOJIOTHUH, B TOM YHCIIE C y4acTHEeM TBEepAOH ¢a3bl, U
psAa  TEMJIOBBIX  MPOILIECCOB, TMO3BOJSIONIMX  BBIMYCKHHKAM  OCYIIECTBISATH  HAYYHO-
UCCIIEIOBATEIBCKYIO U TIPOU3BOJICTBEHHYIO JIETEILHOCTb.
2. B pesyabraTte u3ydyeHuss IUCHHUIUIMHBI «VI30paHHBIE TJABBI TPOIECCOB XUMHUYECKUX
TEXHOJIOTHI» TpPH TMOJArOTOBKE MAaruCTPOB IO HAMPABICHUIO «XUMHYECKAsl TEXHOJIOTHS)
BBIMYCKHUK JIOJDKEH 00J1a1aTh CIEAYIOIUMU KOMIETCHIIUSMU:
OO1eKynbTypHBIE:
- TOTOBHOCTBIO K CaMOPa3BUTHIO, CAaMOpeau3allii, UCIOJIb30BaHUIO TBOPUYECKOTO MOTEHIMANA
(OK-3).
Oo6menpodeccuoHambHbIC:
- CIOCOOHOCTBIO K TMPO(heCCHOHAIBHOM SKCIUTyaTallid COBPEMEHHOI0 O0OpYyIOBaHUS M
npuOOPOB B COOTBETCTBHHM C HarpasiieHHeM U nipoduiem moarotosku (OITK-3).
[TpodeccuonanbHble:
- TOTOBHOCTBIO K Pa3pabOTKe MEPOIpPHUSITHI MO IHEPro- U PecypcocOepexeHuIo, BIOOPY
obopymoBanus u TexHonoruueckoit ocuactke (ITK-7);
- TOTOBHOCTBIO pa3palaThiBaTh MaT€MaTHYECKHE MOJEIH ¢ OCYLIECTBIATh HX
IKCIepuMeHTaNbHY0 TipoBepky (TTK-8).
3. ITociae u3ydeHusi TUCHUILTUHBI «30paHHbBIE TTIaBbI MPOIECCOB XUMHUYECCKHX TEXHOIOTHIN)
00yJarouuincs JOJKEH:
3HaAmMb:
- TEOPETUYECKHE OCHOBBHI MPOIIECCOB MAcCONEPEHOca B CHCTEMax C y4yacTHEeM TBEpaO# (hasbr,
METO/IbI pacueTa MacCOOOMEHHBIX aNnapaToB;
- OCHOBHBIE 3aKOHOMEPHOCTH PaBHOBECHUSI M KUHETUKU MacCOOOMEHHBIX MPOIIECCOB C YYaCTHEM
TBEPOH (asbl;
- METO/1bl UHTeHCU(UKAIMK PabOThl MACCOOMEHHBIX alIapaTos;
- 3aKOHOMEPHOCTH IIpollecca BBIMTAPUBAHUSL PACTBOPOB, TEIJIOBbIE M MaTepuajbHble OallaHCHI
mporecca, METOJIBI pacueTa OJJHO U MHOTOKOPITYCHBIX BBIITAPHBIX YCTAHOBOK;
- 3AKOHOMEPHOCTH BJIMSIHUS CTPYKTYPHI IIOTOKOB B aIlliaparax Ha TEXHOJOTHYECKHE MPOIIECCHI;
- OCHOBHBIC YpaBHEHUsS PAaBHOBECHS TPHU aJCOPOIMU W MOHHOM OOMEHE, TWHAMUKY COpOIUH;
METO/IBI pacyueTa aIcCOPOIMOHHBIX alllapaToB;
ymemby:
- ONPEIENATh OCHOBHBIE XapaKTEPUCTUKU MTPOIIECCOB C yUaCTHUEM TBepAOoH (hasbl;
- OTIIPEIENAThH MapaMeTphl MPOLIECCOB B MPOMBIIINIEHHBIX amlapaTax ¢ y4acTHeM TBepAOH (asbl;
- pelmaTh KOHKPETHBIE 337]aul pacyeTa U MHTEHCU(PHUKAIIMU MacCOOOMEHHBIX MPOIECCOB;
- OTIPEICIIATH MTapaMeTPhI MPOIIecca BhITAPHUBAHUS;
- ACIIOJIB30BaTh 3HAHUS CTPYKTYPHI IIOTOKOB JIJISl pacyeTa anmnaparos;
enademp:
- METOJaMH OTpECNICHUsT OCHOBHBIX TapaMETPOB OOOpPYAOBaHUS, WCIOIB3YEeMOrO JUIS
MIPOBEJICHUS TEXHOJIOTUYECKUX MPOIIECCOB C YUaCTUEM TBEP0i (hasbl;
- METOJaMHU ONpEJEICHUS OCHOBHBIX TMapaMeTpoB OOOpYyIOBaHUS, HCIOIB3YEMOTO IS
MPOBEJICHUS MPOIIECCOB BHIMTAPUBAHUS;
- METOJaMU OTPEJENICHUsS PEeabHON CTPYKTYphl MOTOKOB B ammaparax i OmpeelieHus
apaMeTPOB TEXHOJIOTUIECKUX MTPOIECCOB.

4. KpaTkoe coaep:kaHue pa3iejoB JUCHUILIHHbBI



Mopnyas 1. IIponeccsl 1 annaparsl BHINAPUBAHUA PACTBOPOB.

IIponiecc BeIMapuBaHus pacTBOPOB M 00JacTu ero nmpuMeHeHus. Ilpouecc BeimapuBaHus
pacTBOpPOB B OJHOCTYNEHYAThIX  BBIMApHBIX  ammapatax. MarepuanbHblii  OamaHc
OJIHOKOPITYCHOT'O BBIIIApHOro ammapara. OIpeneineHue pacxola SHEPruM Ha IPOBEACHHE
mpouecca B OJHOKOPIYCHOM BblllapHOM anmnapare. OmpesnesieHue TemrepaTypbl KUIIEHHS
pacTtBopa. Buzabl TemnepaTypHbIX HoTepb (Aenpeccuil) U ux onpezaereHne. MHOroKopnycHoe
BBIITAPUBAHUC, CXCMbI IPAMOTOYHLIX U ITPOTHUBOTOYHBIX YCTAHOBOK. MaTepI/IaJIbeIf/'I U TEIJIOBOM
0amaHc MHOTOKOPIYCHBIX BBIIApHBIX YCTaHOBOK. OrpelesieHue MOJIe3HOM  pa3HOCTH
TEMIIepaTyp B MHOTOKOPITYCHOH BBIAPHOW YCTaHOBKE M CIIOCOOBI €€ paclpenesieHus I0
kopiycaMm. KoHCTpyKIIMM BBIIApHBIX anaparos.

Moayab 2. CTPyKTypa NOTOKOB B TeIIO 1 MAaCCOOOMEHHBIX aNlapaTrax u peakTropax.

Bnusiaue npomonbHOrO mnepeMemuBaHUS Ha APQPEKTUBHOCTH pabOThl  KOJOHHBIX
MacCOOOMEHHBIX alllapaToB W TEIIooOMeHHOM ammaparypbl. CTpyKTypa MOTOKOB B ciydae
IPOCTEHIINX HJICAbHBIX MOJENEN: uaeanbHoe BbiTecHeHHE (MIB) u uneanbHoe cMelnieHue
(MUC). Metonpl HcClenOBaHUS CTPYKTYPbl TOTOKOB. MIMMYyJIbCHBI M CTYNEHYATBI BBOJ
Tpaccepa. Bpems npeObiBanus. Juddepennuanbias 1 HHTErpaibHas QYHKIUN pacrpeeeHus
BpEMEHH TMpeObIBaHUs, MX B3aHMMOCBA3b. MaTeMaTH4eCKHEe MOJENU CTPYKTYpPhl IMOTOKOB B
NpUOIMKEHNN K pealbHbIM CHCTEMaM. SlueeuHas MOJelb: YUCIO SYE€EK HUJCAIbHOTO CMELICHUS
Kak mapamerp wmozenu. JuddysuoHHas opHomapaMeTrpuueckas MOJENb: CpelHee BpeMs
npeObIBaHMs, aucnepcus. Jucnepcuonnoe uncio (oOpaTHbiil kputepuid Ilexie, ko dumment
MPOJIOTIBHOTO MEePEMEIINBAHNUSA).

Mopnyas 3. U3yyenne npouecca CylmikKu B XUMHYECKO IPOMBILIJICHHOCTH

KonTaktHas u xoHBekTUBHas cylikH. CyllInWIbHBbIE areHThI, UCIOJIb3YEMBIE B IIPOLIECCE
cymky. CBoicTBa BIaKHOTO BO3JyXa Kak CYIIMJIBHOTO areHTa. «H-X» auarpamma cocTosHUS
BIIQXKHOTO BO31yXxa (nuarpamma Pamsuna). MaTepuaibHblii U TETJIOBON OallaHC KOHBEKTUBHOM
CYUIMJIbHOM YCTaHOBKM. Teoperuueckas (uieanbHas) cymuika. BHyTpeHHuit OanaHc
CYIIMJILHOW KaMepbl. YpaBHeHHE pabodell JMHUHU Tpolecca CymkH. M3o00paxeHue mporecca
cymku Ha «H-X» nuarpamMe. CwmelieHue Tra3oB pa3jIMYHBIX HapamMeTpoB. BapuaHTb
IIPOBE/ICHUS IIPOLlECCA KOHBEKTMBHOM CYIIKH: OCHOBHOHM; C JIONOJIHUTEIBHBIM ITOJABOJIOM
TEIUIOTHl B CYIIMJIBHOM KaMepe; ¢ IPOMEKYTOUHBIM MOJOTPEBOM BO3/1yXa 110 30HaM CYLIMIBHON
KaMephbl; C peLUPKYJIALKeN yacT oTpaboTaHHOro Bo3ayxa. KoHrakTtHa cymika. PaBHoBecue (a3
npu cymke. @opMbl CBS3M Biaru ¢ Marepuainom. M3orepmsl cymku. ['urpockonuyeckasl Touka
Marepuana. KunHernka cymku. KpuBas Cymikum M KpuBasg CKOpocTH cymiku. KoHcTpyknuum
KOHBEKTHBHBIX CYIIWJIOK: KaMEpHasi; MHOTOsIpyCHasl JIeHTOUHas; OapabaHHas; MHEeBMaTH4YecKas;
netieBas; pacnbuinTenbHas. Cylika B KUIISIIEM CIIO€.

Mopnyasb 4. AncopOums B cucTeMe «KUAKOCTh — TBEPAOe» M «Ia3 - TBepaoe». JKCTPaAKIus
B CHCTeMe «GKHAKOCTD - 5KMIKOCTb».

Ancopbumst B CHCTEME, «ra3 — TBEPAOE» M « KHIKOCTh TBepaoe». Kunernka
MaccornepeHoca B MOPHUCTHIX TeNlax: MUKPO-, Me30- U Makponopsl. PaBHOoBecue npu aacopOIiy.
N3otepmbl ancopbuuu. CraTudeckas M JUHAMHUYECKas aKTUBHOCTb aJcOpOEHTOB. DpOHT
ajcopObuMu. YCTpOWCTBO M NPUHIMI JeHCTBHA ajncopbepoB. TeopeTnueckue OCHOBBI
OKCTPAKLUU B CUCTEME (CKUIKOCTb-KHUIKOCTbY». M300paxkeHue cocraBa (a3 M MPOLECCOB Ha
TpoitHoi auarpamme. [IpenenbHble pacxojabl AKCTpareHTa. MHOrocTyneH4aTas KCTpaKIus ¢
NEPEeKPECTHBIM M TMPOTHBOTOYHBIM JBIKeHHEM (a3. Meroabl pacueTa OCHOBHBIX THUIIOB
HKCTPAKLMOHHBIX anmnapaToB. [[poMbllieHHas SKCTpaKIIMOHHAs annapaTypa.

OBBEM YUEBHOM JUCIIUILINHBI



KonnuectBo Bcero akanewm. Bcero
3a4ETHBIX 9acoB B aCTPOHOM.
€/IMH. cemecTpe 4acoB B
cemecTpe
OO0urast TPy10€eMKOCTb TUCIUILIAHBI 3 108 81
AyAUTOpPHBbIE 3aHATHS: 15 54 40,5
Jlexkuun 12 9
[TpakTHdeckue 3aHIATHS 26 19,5
JlaGopaTopHbie pabOThI 16 12
2 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

AHHOTaNuA padoyeil NPOrpaMMbl JUCHUIJIMHBI

b1.b.05 «OnTuMu3anusi XMMUKO-TEXHOJIOTHYECKHUX MPOIECCOB)
Hanpasnenue 18.04.02 «3uepro- u pecypcocdeperaroinine Iporecchl B XUMHUECKOH
TEXHOJIOTHH, HEPTEXUMUU U OUOTEXHOIOTHI
MarucTepcKoi MporpaMmsl
«CoBpeMEHHOE TEXHOJIOIMUECKOEe 000pyI0BaHHE M1ePEPadOTKU MTOJIUMEPOB)

1. Heanb aAMCHUANINHBI

[lenp MUCHUTUIMHBI — IMOJIyYeHHE 0a30BBIX 3HAHUH O METOJAaX ONTUMU3AIMU XHUMHKO-
TEXHOJIOTHYECKHX TMPOIECCOB M MPUOOPETEHHE OMNbITa WX MPUMEHEHUS Ui pelIeHUs
ONTUMHU3AIMOHHBIX 3aJlad, B YaCTHOCTH C HCIIOJIb30BAHMEM aBTOMATU3WPOBAHHOM CHCTEMBI
koMmmbroTepHOi Matematrku (CKM) MATLAB, a Takke oBIajicHUE C €r0 TOMOIIBIO TPAKTUKON
KOMITHIOTEPHOTO MOJICTTUPOBAHUSI CUCTEM XMMHUUYECKOW TEXHOJIOTHH C PEIICHUEM 3aJa4 aHaJINn3a,
ONTUMM3AINH U CUHTE3a XUMUKO-TexHonornueckux mnporeccoB (XTII) u cucrem (XTC).

2. B pe3yabrare u3ydYeHHMs JAUCHMIUVIMHBI OOy4YalIIMiicCA 1O mporpamMmme
MarucTpPaTypbl 10JIKEeH:

Obnadams CIeTyIOIMMMHI KOMITETCHIIUSIMHU:

OO1IeKyTbTYpHBIMU:

- CITIOCOOHOCTBIO K aOCTPAKTHOMY MBIIIUIEHHUIO, aHaN3y, cuaTe3y (OK-1);

- TOTOBHOCTHIO JIEWCTBOBAaTh B HECTAaHJAPTHBIX CHUTYallUAX, HECTH COLMAIBHYIO U
ATUYECKYIO OTBETCTBEHHOCTh 3a puHAThIe pemenus (OK-2);

- TOTOBHOCTBIO K CAaMOpPa3BUTHUIO, CaMOpEAIM3allMd, MCIOJIb30BaHUIO TBOPUYECKOIO
noteHmuana (OK-3).

ObmenpodeccnoHaIbHBIMU:

- CIIOCOOHOCTBIO K aHaJIM3y TEXHOJOTUYECKUX IIPOLIECCOB C IEJIbI0 TOBBIIICHUS
nokaszareneil »Hepro- W pecypcocOepekeHusi, K OILEHKE SKOHOMHYECKON 3PPEKTUBHOCTH
TEXHOJIOTUYECKHUX MPOIIECCOB, X dKoornueckor oezonacHocTH (I1K-9);

- crmocoOHOCTBIO pa3pabaThiBaTh MEPONPHUSATHS MO KOMIUIEKCHOMY HCIOIB30BaHUIO
CBIpbsI, 110 3aMeHe neduiutHbix MaTepuanon (I[1K-11).

3HaATb:
— UCPAPXUUCCKYIO CTPYKTYPY XUMHUKO-TCXHOJIOT'MYCCKUX MMPOLECCOB U MECTOAUKY
CUCTCMHOI'O aHaIn3a XUMHUYCCKUX ITPOU3BOJICTB;
— METOJIbI KOMIIBIOTEPHOI'O MOJACIIUPOBAHUA XUMHUKO-TEXHOJOTUYCCKUX IIPOLECCOB,
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— YHUCJIICHHBIC MCTObI BBIUMCIIMTEIBHON MaTeMaTHUKU AJid peajin3dallii Ha KOMIIBKOTEpax
MO,I[CJ'ICﬁ XUMHKO-TECXHOJOTUYCCKUX ITPOLECCOB;

— CIIOCOOBI MPUMCHCHUSA KOMIIBFOTCPHBIX MOI[GHQﬁ XUMHUKO-TCXHOJOTUYCCKUX IMMPOLECCOB
AJIg PpCIICHUS 3aJa4 HaAyUYHBIX HCCHCHOB&HHﬁ, a TaKOKC 3aJ1a4 aHaJIi3a U OIITUMU3allUH
XHUMHUKO-TCXHOJIOTUYCCKUX CUCTEM,

— IIPUHOUIIBI IPUMEHCHUA METOJ0JIOIMH KOMIIBIOTEPHOI'O MOJACIIMPOBAHU TIPU
ABTOMATU3WPOBAHHOM IMPOCKTUPOBAHUHN U KOMIIBIOTCPHOM YIIPABJICHUN XUMHWYCCKUMU
IIpOU3BOACTBAMMU.

YMeTh:

- TPUMEHATH  TIOJIyYCHHBIC 3HAHUS TPH  PEHICHHMH MPOPECCHOHAIBHBIX  3a1a4
KOMITBIOTEPHOTO MOJICIIMPOBAHUSI TIPOIIECCOB B TEIUIOOOMEHHUKAX M XHUMHYECKUX
peakTopax:

- pemrath OOpaTHBIC 314U CTPYKTYPHOM M IMapaMeTPUIECKON MIACHTH(UKAIINH
MAaTeMaTUYECKOTO ONMCAHUS MTPOLECCOB XUMUYECKHUX MPEBPAILICHUN B PEAKTOPax C
MEIIAIKON ¥ TPyOUaThIX peakTopax, a TakKe MaTeMaTHYECKOTO OIMMCAHUS TIPOLIECCOB
TEIUIOTNIEpEeIay B TEIIIO0OMEHHHUKAX

- peuath NpsiMbI€ 3aJ1a4d KOMIIBIOTEPHOTO MOJICTUPOBAHUS ITPOLIECCOB B PEAKTOPaX C
MEIIIATKOM;

- pelaTh NpsMbIe 3a/1a4l KOMITBIOTEPHOTO MOJEIIMPOBAHUS MIPOLIECCOB B TPYOUATHIX
peakTopax;

- pemath 3aJja4i ONTUMM3ALIMH IIPOLIECCOB XMMUUECKUX MTPEBPAIICHUM B peakTopax u
MIPOIIECCOB TEIUIONEPEIauu B TEIIIOOOMEHHUKAX.

BJIAaJ1ETh:
— METOJaMH TNPUMEHEHUS CTaHAAPTHBIX MAKeTOB HNPUKIAJHBIX MPOrpaMM, B YaCTHOCTHU
nakera MATLAB, m1s MmogenupoBanust 1 ONTUMH3ALUH IPOLIECCOB B TEINIOOOMEHHUKAX, a
TaKXe B XMMUYECKHX PEaKTOpax UAealbHOI0 MepEeMEIINBAaHUS U UIEaIbHOIO BHITECHEHUS.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Moayas 1. XapakTepucTukKa 3a2Ja4 ONTHMHM3ANMH NPOLECCOB XHMHUYECKOMH
TEXHOJIOTHH.

Tema 1. MHepapxmueckas CTpyKTypa IpPOLECCOB XHMHYECKMX THPOU3BOJCTB, UX
MaTeMaTUYeCcKOe MOACIMPOBAHUE M ONTUMM3ALUA. XUMHUKO-TEXHOJOTUYECKHE CHCTEMBI U HX
uepapxuueckas cTpykrypa. KommnerorepHoe MoaepoBaHe XUMUYECKUX MMPOU3BOJICTB. DTaIlbl
MaTEeMaTHUYECKOTO MOJICIHPOBAHUS U ONTUMHU3alUU. Pa3paboTka MareMaTHUeCKOro OMHCAHUS
MPOIIECCOB U AJTOPUTMOB pacyeTa XHUMHKO-TEXHOJOTHYECKUX TporeccoB. I[Ipumenenue
METOA0JOTUU cucTeMHoro aHanu3za u CALS-TexHonoruil nis pemeHus 3aaad MoJAeIupOBaHUs
U onTuMu3aluu B aBToMarusupoBaHHBIX cuctemax AWC, CAIIP, ACHU, AJIUC, ACY u
ACOVII. [lpuMeHeHHne NpUHLMNA «YEPHOTO SUIUKA» MNP MATEMAaTHYECKOM MOJECIMPOBAHUH.
MaremaTtuueckoe ONHUCAHUE IMPOIECCOB, MOJETUPYIOMUM AJITOPUTM W PACUYETHBIM MOJEIb
XUMHUKO-TEXHOJIOTHUECKOT0 Tpoliecca. BupTyanbHOe MNpPOU3BOACTBO. ABTOMAaTHU3HPOBAHHbBIE
CHUCTEMBI MPUKIATHON HHDOPMATUKH.

Tema 2. OCHOBHbIE NPUHIUIB ONTHMHU3AUUU CTAUOHAPHBIX M JUHAMHYECKHX
MPOIIECCOB XMMHUYECKON TEXHOJIOTHHU. 3aJa4il ONTUMAJIBHOTO MPOEKTUPOBAHUS U YIIPABJICHUSI.
Ananu3, onTUMH3aIs U CHHTE3 XUMHUKO-TEXHOJIOTHYECKUX CHCTEM. DKOHOMUYCCKHE, TEXHUKO-
SKOHOMHUYECKHE W TEXHOJOTUYECKHE KPHUTEPUU ONTHUMATBHOCTH XUMHUYECKHX IPOU3BOJICTB.
Bribop kpuTepreB ONTHUMAIbHOCTH (LIE€TE€BBIX (YHKIUI) M ONTUMHU3UPYIOIIUX MEPEMEHHBIX
(pecypcoB onTumuzamnuu). YuciaeHHbIE METOABI OJHOMEPHOM U MHOTOMEPHOW ONTUMH3AIIUN C
orpaanueHusiMu |-ro u Il — ro poga. CtpykTypa mporpaMm Ajsi pelieHUs ONTUMHU3AIMOHHBIX
3amau ¢ mpumeHennem makera MATLAB, BBox u BeIBOI WH(OpMAInd, B TOM YHUCIE C
WCIIOJIb30BaHNEM TEKCTOBBIX (DaiiyioB.
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Monayab 2. OnTUMH3aIMs TUIIOBBIX XUMHUKO-TE€XHOJIOTMYECKHUX MPOLECCOB.

Tema 3. AHanUTHYECKHE METOAbl ONTUMHU3ALUU XUMHKO-TEXHOJOTUYECKUX MPOIIECCOB.
HeoOxomuMble W JOCTaTOYHBIE YCIOBHUSA OKCTPEMYMOB (YHKIMA MHOTHX MEPEMEHHBIX.
KBanparuunsie popmbl. ['paduueckoe mpeacTaBieHre SKCTPEMyMOB (YHKIMM OZHON M JIBYX
nepeMeHHbIX ¢ npumeHenueM nakera MATLAB. OmnpeneneHune ONTUMalbHBIX —YCIOBHM
MPOTEKaHUs OOpaTUMOM XMMHUYECKON peakuuu. AHaIW3 ONTHUMAIbHBIX YCIOBUN MPOTEKAHUS
IPOCTBIX pEeaKLUUil B PEaKTOpax ¢ MEIIAIKON U SKOHOMUYECKUM KPUTEPUEM ONITUMAIBHOCTH.

Tema 4. YucieHHble METOAbl OJHOMEPHOM oONTHUMH3aUUU. MeETonbl CKaHUPOBAHMS,
JIOKaJIM3alMK TIEPEMEHHON U 30J0TOT0 CEYCHHs, a TAKXKE C OOpAaTHBIM MEPEMEHHBIM IIArOM U
yucen @ubonauun. CranmaptHas ¢yHkius MATLAB nnsa onpenenenuss MUHUMyMa (pyHKITUN
onHo# nepemenHoi — fminbnd. Permienue anreOpanyeckux M TPaHCUEHICHTHBIX YpPaBHEHHU C
npuMeHeHneM cranaapTHeIX Gynknua MATLAB — roots u fzero coorBectBeHHO.

Tema 5. UncneHHbIE METOIBI MHOTOMEPHON ONTUMU3ALMU. METObI HYJIEBOTO, IIEPBOTO
U BTOPOTO mopsiaka. Perenue 3a1ay onTUMU3AIMK MIPOLIECCOB, PELICHHS] CUCTEM HETMHEHHBIX
YpaBHEHHI M aNMNpOKCHMAIlMM JaHHBIX C MpPUMEHEeHueM cranpaptHoi ¢ynkumu MATLAB
fminsearch. Pemenue 3amau annpokcuManuii GyHKIMHA MHOTOYJICHAMH POU3BOJILHON CTEIICHH
¢ npuMeHeHueMm craHiaptHoi ¢ynkumu MATLAB — polyfit, a Takke pemieHus cucrem
JUHEHHBIX anredpandecKux ypaBHEHUH METOAOM OOpaTHOM MaTpHIlbl C HCHOJIb30BAaHUEM
cragmaptaod  ¢yakmun MATLAB  — A(-1). Pemenwe cucreM  OOBIKHOBEHHBIX
muddepeHIanbHbIX ypaBHEHUH ¢ MpUMeHeHHeM craHmapTHbiXx QyHkiuid MATLAB — ode45
(45 — HOMEp KOHKPETHOTI'O METO/1a) HIIH IS )KECTKUX CUCTEM - TeX e PYHKIUH ¢ 100aBIeHnEM
OJTHOTO U3 CUMBOJIOB t, th MK S(B 3aBHCHMOCTH OT CTEIIEHH KECTKOCTH CHCTEM).

Moayas 3. OnrtuMuszanusi MNpoueccoB B KacKale I0CJeJ0BATEJbHbIX H
napajijiejbHbIX aNnapaToB XUMHYEeCKHX MPOU3BO/ICTB.

Tema 6. OnTumuzanus OPOLECCOB B KacKaje IOCIEA0BAaTENbHBIX U MapalieIbHbIX
anmapaTtoB ¢ OrpaHHYEHUSMU B BHJAE PABEHCTB C NPUMEHEHHEM METOJla MHOXKUTENIeH
Jlarpanxa. I[IoHSATHS YCIOBHOrO JKCTpEMyMa M HEONPENEIICHHBIX MHOXUTenel Jlarpanxa.
BreiBon cooTHomieHuit ans ompeneneHuss skctpemyma (yHkumu Jlarpamxka. OnTumanbHOe
pacnpeneseHre MoToKa Chlpbsi MEXKY MapajiebHO padoTarouMMH annaparamMu. OntumMuzanus
MOCIIEAOBATEIbHBIX MHOTOCTaJMMHBIX MPOLIECCOB METOJOM HEOIpPEIeICHHBIX MHOXKHUTENeH
Jlarpanxa.

Tema 7. IlpuHIMII JUHAMHUYECKOTO MPOTrPaMMHUPOBAHMS U ero Trpaduueckas
wuntoctpanus.  IlocraHoBka — 3amauM  AMHaMuyeckoro  mporpammupoBanus  (ID).
MaremaTtnueckast popMyIHpoOBKa MpUHLMIA MakcuMyMa bennmana. Pemenune koMOMHAaTOpHON
3a/1a4l 0 KOMMHUBOSIKEPE METOI0M JMHAMUYECKOTO MPOTrpaMMHUPOBAHUS.

Tema 8. OnTumuzanus IpoLECCOB B KAacKajle MOCIEAOBATENbHBIX allllapaToB METOJOM
JUHAMHYECKOTO  I[POrpaMMHUpOBaHMs. BbIBOA  COOTHOWIEHWM  JJIs  peuieHus  3ajadu
MUHMMH3ALUU CYMMapHOro o0beMa Kackaga MOCJel0BaTelIbHbIX XMMHUYECKUX pEakTOpOB, B
KOTOpBIX IpPOTEKaeT IpocTeias peakius neporo nopsnaka. ['paduueckoe perieHue 3anadu
JUHAMUYECKOTO MPOrpaMMHUPOBaHMS Ul KacKaja IOCIe0BaTeIbHBIX PEaKTOPOB, B KOTOPBIX
IIPOTEKaeT MPOCTeNIIask peakiysi BTOPOro MopsIka.

Moayab 4. TexHoJiornyeckasi ONTUMH3ALHUS MPOLECCOB XMMHUYECKHX NMPOU3BO/ICTB
MeTO0/0M HeJIMHEHHOr0 NPOrpaMMHUPOBAHUS.

Tema 9. Ontumuzanuss HPOILECCOB XUMHUYECKOW TEXHOJOTMM  JUIs JeHCTBYIOIIUX
MIPOU3BOJICTB TMPU M3BECTHBIX 3HAUEHUSAX KOHCTPYKLUMOHHBIX MapameTpoB. DopMyinpoBKa
3agaun HenuHenHoro nporpammupoBanus (HJIII) ¢ orpannuenussmu | — ro u Il — ro pona.
Pemenne 3amaun HJIII ¢ npumenenuem crangapthoit ¢yukiun MATLAB — fmincon.
Onpeznenenre ONTUMAIBHOTO BpeMEHH MPeObIBaHMs B PEAKTOPE UACATHHOTO MEpPEMEINBAaHUS U
NEPUOJNYECKOM pPEaKToOpe, B KOTOPHIX MPOTEKaeT MpoCTellnas MocieaoBaTeNbHas peakuus, a
TaKXe ONTUMAaJbHON TeMIepaTypbl - B peakTope HACaIbHOTO MEepeMEIIMBaHUs C MpoCTenIen
o0paTUMOH peakiuei
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Tema 10. Onpenenenue onTUMaabHBIX 3HAYEHUH KOHCTPYKLIMOHHBIX MapaMETPOB IIPU
MPOEKTUPOBAHUM  XMUMHUYECKMX  HpOU3BOACTB. DopMylnHpoBKa 3aJjaud  HEIMHEWHOTO
nporpammupoBanus (HJIIT) ¢ orpannuenussmu | —ro u Il — ro pona. Pemenue 3agaun HJIII ¢
npuMeHeHreM craugaptHoi ¢pyukuun MATLAB — fmincon. Pemienne 3amaun ONTHMAaIbHOTO
NPOCKTHUPOBAHUS TEIUIOOOMEHHUKA THUIA «CMEIIECHHE-CMEIIEHUE» C TEXHUKO-3KOHOMUYECKUM
KpUTEPUEM ONTUMAIbHOCTH.

MopayJb 5. JkoHOMHYeCKasi ONTHUMHU3aLMS POU3BOICTBEHHBIX NIPOLECCOB METOAOM
JIMHEIHOr0 NPOrpaMMHPOBaHHUSA.

Tema 11. OnTumuzauus IpOU3BOJACTBA M3LEIUN IPU OTPAHUYEHUSAX HA HU3TOTOBJIIEHHUE
KOMIUIEKTYIOIUX Jeraieii. @opMynupoBKa 3ajauu JIMHEHHOro nporpammupoBanus (JIIT) u ee
reoMeTpuuecKasl UHTeprperamus. Y cinoBusi comecTHocTH 3a1auu JII1. Ananus 3-X BO3MOMKHBIX
BapuaHTOB pemieHuil. ['paduueckoe pemenue 3amauun JII1. Pemenue konkpernoi 3amauum JIII ¢
npuMeHeHueM cranaaptaoit Gpynkuun MATLAB — linprog.

Tema 12. OntumanpHasi OpraHu3alys MPOU3BOJACTBA MPOAYKLUUU HPU OTPAHUYEHHBIX
3amacax cbipbsi. @opMyluUpoBKa 3adaud JuHeWHoro mporpammupoBanus (JIII) u ee
reoMeTpuueckas HHTepuperanus. Y ciaoBus coBmectHocTd 3afaun JII1. Ananusz 3-X BO3MOMKHBIX
BapHaHTOB peleHuil. I'papuueckoe pemenue 3anauu JIII. Pemenue xonkperHoit 3agauun JIII c
npuMeneHuneM crangaptaoi Gpyukiuuun MATLAB — linprog.

4. O0beM y4eOHOH JUCHUILIMHBI

. B 3adeTHBIX B akagewm. B akagewm.
Buabl yueOHoii padboThI

eINHHULIAaX yacax yacax
OO0masi Tpy10€eMKOCTb M CHUILIUHBI 110 4 144 108
Y4eOHOMY ILIAHY
AyIMTOPHBIE 3aHATHS: 15 54 40,5
Jlexuunu (Jlek) 12 8,91
JlaGopaTophsbie 3ansaTus (J1ab) 16 11,88
[Ipaktuueckue 3anstus (Ilpaxr) 26 19,71
CamocrositesbHas padora (CP): 2,5 90 67,5
CaMocCTOsTeTbHOE U3YUCHHUE Pa3/IeioB 90 67,5
JIACIIUILTUHBI
Bua konTpoJs: 3a4yer

AHHOTanus padoveil NPOrpaMmbl IUCHUIIITHHBI

b1.5.06 «<Ouenka puckoB U IKOHOMHYecKO# I3PGeKTHBHOCTH NIPH BHeAPEHUH
WHHOBAIIMOHHBIX PelleHUil U TeXHOJIOTUiD)
HanpasieHue 18.04.02 «32Hepro- u pecypcocdeperaronye npornecchl B XUMUYECKOi
TEXHOJIOTMH, HE(PTEXUMUU U OMOTEXHOJIOTUI»
MarucTepcKoi MporpaMmel
«CoBpeMeHHOE TEXHOJIOIHUeCKoe 000pyI0BaHKE MTepepadOTKU MTOJTUMEPOB)

1. Ileap IMCHMIUIMHBI — TIOJIyY€HHE CHUCTEMbl HayuyHbIX 3HaHMH B 0O0JIACTH
COBPEMEHHBIX MpOOJIeM HAyKH, TEXHUKM U TEXHOJOTMH, C NPUMEHEHHEM METO/I0JIOTHH
KOMIUIEKCHOM OIICHKM M aHajlu3a OCHOBHBIX PHUCKOB IIPU BHEAPEHHM WHHOBALlMOHHBIX
TEXHOJOTHMIl B cHUCTEME HalMOHAIbHOM OJKOHOMHUKHA C HCIOJIb30BAaHUEM HHCTPYMEHTOB
3P PEKTUBHOTO YIIPABICHHUS.

3agaun JMCHUILUIMHBI - HM3y4YeHHE MOHITHMHOIO ammapara JAMCUUIUINHBIL, OOydeHue
METOJlaM M MHCTPYMEHTaM OLEHKH pPUCKOB MpPO(ECCHOHANBHON JeSTeNbHOCTH, OLIEHKU
HKOHOMHUYECKON A(P(PEKTUBHOCTH TEXHOJIOTHUYECKUX IPOILIECCOB, UX O€30MacHOCTU U OOyueHue
METOAAM 3KOHOMHUYECKOIO aHajiu3a IPOU3BOACTBEHHBIX PpHUCKOB IPU BHEAPEHHUH HOBBIX
TEXHOJIOTHI; crioco0aM pa3pabOTKHU U aHaIM3a aJIbTePHATUBHBIX TEXHOJOTHYECKUX IMPOLIECCOB,
o0y4yeHHe MeTO/laM IMPOTHO3MPOBAHUS TEXHOJOTMUYECKUX, SKOHOMHYECKHX M MOCIEICTBHUH, a
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TaKkKe OOyueHHe HaBBIKAM y4acThsi B pa3pabOTKe MPOEKTOB HOBBIX pecypcocOeperaronmx u
0e30macHBIX MPOU3BOJICTB.

2. B pesyabrare wu3y4YeHHs] JUCHUILUIMHBI O00y4Yaloluiicd 10 Mporpamme
MAarucTpaTypbl 10JI/KeH:

Obnadoams CIEAYIONTMMEI KOMIICTCHIIUSMU:

[IpodeccuonanbubIMU:

- CIIOCOOHOCTBIO K aHalU3y TEXHOJIOTHYECKHX IMPOIECCOB C LENbI0 TOBBIMICHHS
nokaszarenieii »Hepro- u pecypcocOepekeHusi, K OLEHKE SKOHOMHYECKON 3PPEKTUBHOCTH
TEXHOJIOTHYECKHUX TPOIECCOB, UX dKoorndeckoi o6e3omacHoctu (I1K-9);

- CHOCOOHOCTHIO OIICHHBAaTh WHHOBALIMOHHBIA M TEXHOJIOTUYECKUUW PHUCKU TPHU
BHeJIpeHuHu HOBBIX TexHonorui (I1K-10);

- COCOOHOCTBIO CO3/AaBaTh TEXHOJIOTMH YTHIIM3ALUUA OTXOAOB U CUCTEMBbI 00eCTIeUeHHUs
IKOJIOTHYEcKoi Ge3omnacHocTH npousBoncTaa (I1K-12).

3namy:

—  TEOpeTHYECKHE OCOOCHHOCTM U JICHCTBYIOIIYIO NPAKTUKy B O0JacTH OLEHKU
SKOHOMUYECKOM APPEKTUBHOCTH U yIIPaBICHUS HHHOBAIIMOHHBIMU PUCKaMHU;

— COJepXaHue CIIOCOOBl M MHCTPYMEHTHI 2dKOHOMHYECKOTO aHAJIH3a,

— METOABl pacueTa SKOHOMHUYECKOH d((EeKTHBHOCTH TPUHATHS WHHOBAIIMOHHBIX
peueHui;

Ymemy:

— TPOBOAUTH OLIEHKY U SKOHOMHUYECKUI aHAJIU3 HAYYHOM, TEXHUYECKOW TOKYMEHTAluU
B 00JIACT MHHOBAIIMOHHBIX BUJOB JICATEIHOCTH M PacCYUTaTh 3(PPEKTHUBHOCTH YIpaBIICHUS
pHUCKaMU;

— OLIGHUBATh DKOHOMHUYECKYI0 J(P(EKTUBHOCTh U TOCIEACTBHS TNPHHHUMAEMBIX
petieHuit B 00J1acTH MPOoPECCHOHATIBHON e TETLHOCTH.

Braoemw:

— METOJaMH U  HUHCTPyMEHTaMH pa3paboOTKM W  aHaIM3a  aJbTEPHATUBHBIX
TEXHOJOTMYECKUX IPOLIECCOB, IPOrHO3UPOBAHUE TEXHOJIOIMYECKHUX, JKOHOMUYECKUX U
MTOCJIC/ICTBHI;

— METOAaMH W WHCTPYMEHTAMH  OICHKHM  DKOHOMHYECKOH 3P (PEKTUBHOCTH
TEXHOJIOTHYECKHUX IPOLECCOB, UX 0€30MaCHOCTH M TEXHOJIOTMYECKUX PUCKOB IpPU BHEIPEHUU
HOBBIX TEXHOJIOTUI;

— HaBBbIKAMU Yyd4acTHsl B pa3pa0OTKe NPOEKTOB HOBBIX pecypcocOeperarommx u
0e30IacHbIX TPOU3BOJICTB.

Kparkoe cogepkanue AuCHMILINHBI:

HeomnpenesieHHOCT, W PHCK: 00IIMe NMOHATHA M NPHOJIM/KEHHbIC METOAbI y4erTa.
OO01iee MOHATHE O HEONMPEAENEHHOCTH M pUCKEe. MHOXKECTBEHHOCTh CLIEHAPHUEB pean3aluu
npoekta. [loHsaTHs 00 3(QQGEKTUBHOCTM W  YCTOMYMBOCTH MpPOEKTa B  YCIOBMSX
HEOIpeeIEHHOCTH. dopmupoBaHue OpraHU3aIIOHHO-3KOHOMHYECKOI 0 MeXxaHHu3Ma
peann3ali HHHOBAIMOHHBIX PEIIeHUH ¢ yueToM (PaKTOpOB HEONPEIAEICHHOCTH U pUCKa. Puck-
anneTuT KomnaHuu. OCHOBHBIE CHCTEMBbI YIpaBiCHHs. YKpYINHEHHas OLIEHKa YCTOMYMBOCTH
MHBECTUIIMOHHOTO NpoekTa. [Ipemus 3a puck. KymynsTUBHBINA METOZ OLICHKH ITPEMHU 33 PUCK.
Mogenb orieHku kanutaabHbIX akTHBOB (CAPM). Ynpasnenue no MRP-cucreme u ap.

Pacuyers! o:xuaaeMoil 3p(PpeKTHBHOCTH IPOEKTA. YKPYIIHEHHAs OLICHKA YCTOWYUBOCTH
IpOeKTa JUIsl ero y4acTHUKOB. Pacyer rpanun Oe3yObitounoctd u 3¢ ¢pextuBHOCTH. OLeHka
YCTOMYMBOCTH TNPOEKTa IIyTeM BapbHpoBaHUs ero mnapamerpoB. OueHka 3hdexTuBHOCTH
OPUHATHS peIIeHUsT B  YCJOBUSAX HEONPEAETICHHOCTH. BeposTHOCTHas (CTOXacTHKa),
CyOBEKTUBHBIE BEPOSITHOCTH W HX HCMOJIb30BaHUE NpU OlEHKE 3(P(HEKTUBHOCTH MPOEKTOB.
®opmyna ['ypeuna. MeToasl 1 MHCTPYMEHTHI YIIPABIEHUS PECYPCaMHU.

OnTuMHu3auMs U palMOHAJIBbHBIA 0TOOP MPoeKTOB. 3ajayu 0TOOpa M ONTUMU3ALMU
IPOEKTOB U MX pEIIeHHe. YUeT BIOKEHUN COOCTBEHHBIX pecypcoB. MeTo/bl albTepHATUBHBIX
pelieHui, U3AepKeK, €AMHOBPEMEHHbIE U TEKYyIIHUe M3ACPKKU. AJbTEpHATUBHAS CTOMMOCTH
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pecypca B YCIOBHSIX pUCKa M Jp. MOKa3aTelld, OICHWBAacMble MpU pacuere d(HeKTuBHOCTH
npussaTus peuieHuil. CocTaBieHHE peecTpa NPUUMHHO-CIEACTBEHHBIX CBSI3€H MPOSIBICHUS
puckoB. KonnuecTBeHHas U KaueCTBEHHAs OLICHKA PUCKOB.

JKoHOMMYeCKAsE W (UHAHCOBAasiE OIEHKA  PHCKOB  MNPo¢ecCHOHAIbHOM

nesiteibHOocTH. CoBpeMeHHass M Oyaymiasi CTOMMOCTH JEHEXKHOTO MHoToka. Teopermueckue
OCHOBBI TUCKOHTHPOBAHUS B YCIOBUSX HeomnpeaeaeHHOCTH. OCOOEHHOCTH OLEHKU IPOEKTOB B
YCIOBHUAX COBPEMEHHOW pOCCHHCKOM HSKOHOMHKH. OleHka (UHAHCOBOH pealn3yeMOCTH
npoekta U A(PQGEeKTUBHOCTH YYacThsd B HEM akIMOHEpHOro kKamutana. Mcmonb3oBaHue
OHLII/IOHHOI;'I TCXHUKHU IIPpU OLCHKE I/IHBCCTI/IL[I/II\/'L Pa3nuunpie acnexThbl BIIMSHUS @aKTopa
BpemeHu. [locrnenoBarebHOCTh MPOSBICHUS PUCKOB.
I[IpeaBapuTe/bHAs aHAJIUTHYECKAS OIEHKA NPOEKTA. YINPOUIEHHbINI NpPUMEpP OLEHKH
3pPeKTUBHOCTH U (PUHAHCOBOI peasim3zyeMocTH nmpoekta. OObIYHAS METOAMKA. Y TOUHEHHAS
meroauka. Omnpenenenue YJJ[. Onpenenenune BUJI. Ompenenenue cpoka OKymaeMOCTH OT
Hauana mnpoekTta. OmpezneneHue (UHAHCOBOM peaTU3yeMOCTH NpoekTa U 3PPEKTUBHOCTH
aKIMOHEpHOro KamuTana. llpumep momHOoro pacyera mokasarenedl 3(Q(GEeKTUBHOCTH U
SKOHOMMYECKOH OLIEHKH PUCKOB MPOPECCHOHATBHON AESITETbHOCTH.

JenoBasi urpa. O0yyeHune HaBBbIKAM YYacTHsi B pa3padoTKe NPOEKTOB HOBBIX
0e30MacHbIX MNPOM3BOJACTB M JIKOHOMHYECKON OLEHKe PHCKOB MPo(hecCHOHATLHOM
NeATeJIbHOCTH.

Ucxonupie panHble. Makpo- ¥ MHKPOIKOHOMUYECKOE OKPYXKEHHE B PBIHOYHOMN
SKOHOMHUKE. MHCTpyMEHTHl LiejenojaraHus B cucreMe puckoB. OCHOBHBIE CBeIEHUS 00
OTIEPAI[MOHHON JeATeIbHOCTU. METOAOJIOTHSI OLIEHKH PUCKOB HAy4HOUW W MpPOodecCHOHANBHOM
JACATCIIbHOCTHU B YCJI0BHUAX HCOIIPCACIICHHOCTH. q)OpMI/IpOBaHI/Ie KOMaH/bI IIPOCKTA.
Opranuzanus U ynpaBlieHHE YCHEIIHON paboThl KOMaHbl MPOeKTa 0€30MacHOro MPOU3BOJICTBA
N DKOHOMHYCCKas OLICHKAa PUCKOB HpO(i)GCCHOHaJILHOﬁ JACATCIIbHOCTH.

O0beM yueOHOM 1M CHUILTTHHBI

B B akanem. B
Bunst yueOHOI paboThI 3a4E€THBIX yacax aCTpOHOM.
eIMHUIIAX yacax

O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 2 72 54
Y4eOHOMY IIaHy
KonrtaktHas padora (KP): 1 36 27
[Ipaktuueckue 3ansatus (I113) 36 27
CamocrositesbHas padora (CP): 1 36 27
Pedepar (sxoHOMUYECKHI pacyeT, OlleHKa 36 27
pucKa)
Bua koHnTpoJs: 3ayer

4.4.2. IucuMIuinHbl BApMATHUBHON YacTH (00s13aTe/IbHbIE TUCIUNIIHHBI)
AHHOTanus padoveil NPOrpaMMbl AU CHUIIITHHBI

b1.B.01 «®Pu3uka noaumMepos»
Harnpasienue 18.04.02 «DHepro- u pecypcocodeperaromime mporecchl B XUMUYECKON
TEXHOJIOTHH, HEPTEXUMUU U OUOTEXHOIOTHI
MarucTepcKoi MporpaMmBbl
«CoBpeMeHHOE TeXHOJIOTHUeCKOe 000PYI0BaHHE MTePEPAOOTKH MTOJIUMEPOB)
1. JductummHa «®Pu3uKa TMOIUMEPOB» SBIACTCS 00S3aTeIbHON  JTUCIMIUIMHON
BapuaTUBHOMN YacTy. Lle/b MMCIMIUTMHGL - 3HAHUS, YMEHUS U HAaBBIKU, KOTOPbIE JOJKHBI ITOMOYb
MarucTpam OLIEHUBATh M PETYJIUPOBATh CBOMCTBA IMJIACTMACC, PACCUUTHIBATH IPOLECCHI
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nepepadoTKH MOJIMMEPOB, MPUOOPECTH HABBIKM pabOTHl ¢ mpubopamMu U 000pyIOBaHHUEM IS
CTaHAAPTHBIX U CIICIMATBHBIX HCIIBITAHUI MaTepHalloB:

- (popMupoBaHHMEe y MarucTpaHTOB YIIYOJCHHBIX 3HAHHHA O PEOJOTMYECKUX CBOMCTBaX
HOJMMEPHBIX MaTepHaIOB;

- HCIIOJIb30BaHUE IMOMYYCHHBIX 3HAHUN Uil pa3paOOTKU MPOMBIIIICHHBIX TEXHOJIOTHH
HOJYYCHHUS TIOJIMMEPHBIX MaTepHaoB;

- TOJTy4YeHHE TPAKTUUYECKUX HABBIKOB OLIEHKH M TPOTHO3UPOBAHNUS CBOMCTB MaTepHaIOB;

- YMEHHE NPHUMEHSATh Ha IMPAKTHKE NMpH padoTe B 00JACTH TEXHOJIOTHH IEPEepPadOTKH
IUIACTMACC TOJYYEHHBIX TEOPETHUECKUX 3HAHUM.

OCHOBHBIMU 3a/1a4aMU TUCIUTUINHBI SIBIISFOTCS:

— ¢opMHpOBaHUE Y MaruCTPOB MPEJICTABICHUA O HAYYHBIX OCHOBAX COBEPIICHCTBOBAHUS
TEXHOJIOTHH HOJIMMEPHBIX MaTePHAJIOB;

— TOJIy4e€HHE MarucTpaMy 3HaHUH O CBOMCTBAaxX MOJIMMEPOB, METOJAaX HMX OLEHKU U
PErYIHpPOBaHHUS;

—  00oOmieHre  NPUHLMIOB  TEXHOJIOTMYECKOTO  O(GOpPMIICHHSI  NPOU3BOJACTB
KOMITO3UIIMOHHBIX MaTepHAaIIOB.

2. B pe3yabTare wu3yuyeHHs JUCHMIUIMHBI OOy4alOLIWiicsi 1O mporpamMme
MarucTparypbl A0JKeH:

Obnaoams CIEAYIONTIMEI KOMIICTCHIIASMU:

OOILEKYIBTYPHBIMU:

- CIOCOOHOCTHIO K a0CTPAaKTHOMY MBILIICHHIO, aHau3y, cuaTe3y (OK-1);

- TOTOBHOCTBIO K CaMOpa3BUTHIO, CAMOpPEAIN3aIMH, HCIIOIb30BAHUIO TBOPUYECKOTO
notenmuana (OK-3).

o0mIenpodecCuOHaTLHBIMH:

- TOTOBHOCTBIO K HCIIOJB30BAHUIO METOAOB MAaTEMAaTUYECKOro MOJEIUPOBAHUS
MaTepHaJIoB U TEXHOJIOTHYECKUX MPOLECCOB, K TEOPETUUECKOMY aHAJIN3Y U SKCIIEPUMEHTAIBHOMN
npoBepke Teoperndeckux runores (OI1K-4);

npodeccuoHaTbHBIMU:

Hay4YHO-UCCIIEI0BATENbCKAs e TEIbHOCTE:

- TOTOBHOCTBIO K IIOMCKY, 00pabOoTKe, aHAJIN3Y M CHUCTEMaTH3alui Hay4YHO-TEXHUYECKON
uH(pOpPMAIIH 110 TEME UCCIIeIOBaHMs, BHIOOPY METOAMK U cpeacTB pemieHus 3agaqun (I1K-3);

- TOTOBHOCTBIO pa3palbaTbiBaTh MaTe€MaTHMYeCKHE€ MOJEIM U OCYIIECTBIATH HUX
JKCIepUMEeHTaNbHY10 nposepky (I1K-6);

- TMOCOOHOCTBIO K aHaJlM3y TEXHOJOTMYECKUX TMPOLECCOB C LENbI0 MOBBILICHUS
noKasaresiell 3Hepro- M pecypcocOepexeHus, K OIEHKE SKOHOMUYecKko 3¢hdexkTuBHOCTH
TEXHOJIOTUYECKHUX MPOIECCOB, UX dKoornueckon 6ezonacuoctu (I1K-9).

3nams:

- OCHOBHbBIE OCOOEHHOCTH MOBEJIEHUS OJIMMEPOB MpU NepepaboTKe U IKCILUTyaTalluy;

- 0COOEHHOCTH BIUSHUS PA3IUYHBIX (PAKTOPOB HA TIOBEJCHHUE MOJIUMEPOB;

Ymemo:

- OIECHHUBAaTh BIUSHHE pA3IUYHBIX (PAKTOPOB HA (PUIUKO-XUMUYECKHE CBOWCTBA
MOJIUMEPOB;

- OIIEHUBATh CBOICTBA MOIUMEPOB.

Bnaoemy:

- METOJIaMH BO3JICHCTBHS CBOHCTBA MOIUMEPOB MPU MOAN(DUKAIIUU U TTepepadoTKe;

- aHAJIM30M BIUSHUS PA3TUYHBIX (DAKTOPOB HA TEXHOJIOTUYECKHE CBOWCTBA MOJIMMEPOB.

3. Kpartkoe cogep:xanue TUCUMILIIMHbBI

Mopnyas 1

du3uyecKue COCTOAHUS MOJIMMEPOB
Crexi000pa3HOe COCTOSTHHE MOJTMMEPOB
BricokoanacTuueckoe coCTOSIHUE MTOJIMMEPOB
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Bsi3koTekyuee coCTOSIHME MTOJIMMEPOB

Kpucrannndeckoe COCTOSIHUE ITOJIMMEPOB

KuKokpuCTaIIMUEcKOe COCTOSIHUE NTOJIMMEPOB

OpHEHTHPOBAHHOE COCTOSIHHUE MOJIMMEPOB

Moayas 2

PacTBOpbI NoJIMMEpPOB

PactBopsl nonumepos

[TnacTudukanys noJIuMepoB, CMECH OJIUMEPOB

Moayas 3

du3nyecKue CBOMCTBA NMOJIUMEPOB

[Tpo4HOCTH OTMMEPOB, TETIO(YU3UYECKHE, HIEKTPUUECKHE CBOMCTBA MTOJIUMEPOB

Monayasb 4

Byakanu3zanmus KayuyKoB, OTBep:KIeHHe 0JIJMTOMEPOB
4. O0beM AUCUMILVIMHBI M BUJbI Y4eOHOH padoThl

B KomnugectBo KomnngectBo
3a4€THBIX | aKaJIEMHYECKUX | aCTPOHOMUYECKHUX
Bun yuebHoit paboThl elL. 4ACOB 4ACOB
Bcero: 3 108 81
AynuTopHasi pa6oTa, B T.4. 1,3 48 36
Jlexun 12 9
[TpakTukym 36 27
CamocrosiTesbHasi padora, B T.4. 1,7 60 45
CamocTosiTeIbHOE H3YUYCHHE 36 27
pa3ziesoB TUCIUILUTHHBI
Hpyrue Buabt 24 18
CaMOCTOSITEJIbBHOW PaObOThI
Bua uTOroBoro KOHTpoJIA: 3a4€T C OLICHKOU

AHHOTANUsA pado4eil MPOrpaMMbl JUCHUILIHHBI

b1.B.02 «/lonotHUTEIbHBbIE TJIABbI MEXAHUKH))
Harnpasienue 18.04.02 «Duepro- u pecypcocodeperaromme nporuecchl B XUMHUYECKOM
TEXHOJIOTUH, HEPTEXUMUU U OUOTEXHOJIOTHI
MarucTepCcKon MporpaMmabl
«CoBpeMeHHOE TeXHOJIOTHUeCKOe 000pyI0BaHHE MepepadOTKH MOIUMEPOB)

1. Hean AucuMIUIMHBI — YCTaHOBJIEHHE (PU3MKO-MAaTEMaTHUYECKUX 3aKOHOMEpPHOCTEN
IIPOLIECCOB, MPOTEKAIOIIUX B MOJIUMEpPAX NMPU MX HArpy>KEHUH, JUIs pacdyeTra Ha MPOYHOCTh U

KECTKOCTh KOHCTPYKLHUH U3 IJIACTMACC. .

2. B pe3yabTare 0cBOeHHS AUCHUILINHBI 00yUYalOLIUiAcs (MATHCTPAHT) J0JIKEH .

Obnanate crenytrommmu  obmenpodeccuonansubivu  (OIIK), u mpodeccuoHanbHBIMU
(ITK) xoMmeTeHIIUsAMU:

- TOTOBHOCTBIO K HCIOJb30BAHUIO METOJ0B MAaTeMaTHYeCKOro MOJETUPOBAHMS
MaTepHajioB, K TEOPETHYECKOMY aHAIU3y U OSKCIEPUMEHTAIHHONH IMPOBEPKE TEOPETUUCCKHUX
runote3 (OITK-4).

- CIIOCOOHOCTBIO aHAM3UPOBATH PE3YJIbTAThl JKCIIEPHMEHTOB M OCYIIECTBIATH WX
KoppekTHyto uHTepnperanuto (ITK-4);

- TOTOBHOCTBIO pa3padaThlBaTh MaTeMaTHYeCKHEe MOJEIH W  OCYIIECTBIATH HX
JKCIIepUMeHTaNIBHYIO TpoBepKy (I1K-6).
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3HaTh:

- MEXaHMYECKHE CBOMCTBA ITOJIMMEPOB;

- IPOCTEUIIINE MOJIENU JINHEHHOTO N1e(OPMHUPOBAHUS;

- TEMIIEPATYPHO-BPEMEHHYIO aHAJIOTHIO BSI3KOYIIPYTUX CBOMCTB IIOJUMEPOB;

- crtocoOb! ompeesneHus KodpPpuurneHToB U Py3un 1 KOHCTAaHTHl CKOPOCTH XMMUYECKOM
pEeaKuyu arpeCCUBHOMN CPEBI € TIOJIUMEPOM;

Ymern:

- OOpeleNATb  PEOJOTMYECKHE  CBOWCTBA  IOJUMEPHBIX  MAaTepHalloB IO
AKCIEPUMEHTAIbHBIM JAHHBIM;

- pacCUMTHIBaTh HAIPSKEHUS U IepOpMallui B IIOJIMMEPAX METOIaMU TEOPUH JTMHEHHON 1
HEJIMHEHHOM BA3KOYIIPYTOCTH;

- onpeneNsATh 001aCTH MPOTEKAHU MPoLecca XMMUYECKOH IeCTPYKIINH;

Baanern:

- METoAaMHu pacdera J1e(OpMHUPOBAHUSA U NMPOYHOCTH KOHCTPYKLMOHHBIX IOJIMMEPHBIX
MaTepHaJoB C MCIOJIb30BaHUEM MTPOCTEUIINX MOAETeH 1epOopMUPOBaHUS;

- crioco0amu MPOrHO3UPOBaHUs pabOTOCIIOCOOHOCTH MTOJIMMEPOB B arpECCUBHBIX Cpeliax.

3. Kpartkoe cogep:xaHue TUCHUILIHHBI

Kparkue wucropuyeckue ceneHus.MexaHNYeCKHe CBOMCTBA IIOJIMMEPOB B TBEPIAOM
COCTOSIHUU. MeXaHn4ecKue CBOMCTBA KPUCTAUIMYECKUX MOIMMEPOB. MexaHnyeckue CBOMCTBA
aMOpHBIX MOIMMEpoB. BnusHHe cKopocTH ehOPMHpPOBAHUS W  HArpy)KeHusT Ha
negopMalMoHHbIe CBOMCTBa moiauMepoB. KpuBbele mnomsydectu. JlnurenbHas HNpOYHOCTh
MOJIMMEPHBIX MaTepUAJIOB. DJIEMEHTHl TEOpUU JIMHEWHOW Bsi3koympyroctu. I[lpocreiimue
MoJenu JUHeWHoro aedopmupoBaHus: Monenb Makcsemia; mozaenb KenbBunHa — @orra;
oObenuHeHHass Mojenb MakcBemna — Tomcona; mognens bapreneBa — PesHukoBckoro —
JloragkuHa; TpexmapameTpudeckas MoJenb; Mojenb Andpes. OmnpenesneHue peoaoruyeckux
CBOMCTB IIOJMMEPHBIX MAaTE€pUalOB IO JKCIEPUMEHTAIbHBIM AaHHBIM. [Ipumepsl pacueros
HanpspKeHud U aedopMaliuii ¢ HCHOIb30BAHUEM MOJTY4YEHHBIX cooTHOIeHuH. HacnencTBeHHo-
yrnpyrast cpega. OCHOBHOW YNpPOIIEHHBIH 3aKOH JIMHEHHOTO nedopmupoBanus. JlmHeiHO-
HaCJICCTBEHHAs MOJI3y4YecTb. JINHEHO-HACIEACTBEHHAs peaKcanus. fipa HaclIeICTBEHHOCTH.
OO6mass 3amaga Teopuu HaciencTBeHHOCTH. [lpuHimn Bonbreppa. DieMeHTbl HelMHEHHOM
Teopuu mnossydectd. IIpocreine rumoressl MOA3Y4YECTH: TUIIOTE3a YIPOUHEHHs; TMIIOTE3a
TE€YEeHUsI, TuroTte3a crapeHus. [Ipumepbl pacuera HampsskeHUN W JgedopMmanuil MeToJaMu
TEOPHH TOJI3Y4YEeCTH: MOMEpPeUHbId U3rud OaJKu M3 MOJKMMEPHOro MarepHaia; u3rud Opyca u3
MaTepuaya, Pa3sHOCONPOTHUBISAIOIIEMYCS PACTSKEHHIO M CXKaTHIO. TemmeparypHO-BpeMeHHas
aHajorus BA3KOYIPYIMX CBOWCTB IIOIMMEPOB. YpaBHeHHe Buibamca-Jlannena-®eppu.
TemnepaTypHO-BpeMEHHasi aHAJOTUsl MPOYHOCTHBIX CBOMCTB IOJIMMEPOB: TUNEPOOINYECKUI
PEKUM Harpesa; JJorapu(GMuUIeckuid pexxumM Harpesa.

IIporHo3upoBaHue paspylieHUs IOJIMMEPHBIX MATEepUaJIOB B AarpecCUBHBIX  Cpeaax.
Pa3BuTHE MCKYCCTBEHHBIX TPEILUMH B IOJUMEPHBIX MaTEpHUallax B IMPUCYTCTBUU AarpeCCUBHBIX
cpen. TpemmHa B MoOJIE OJHOOCHBIX PACTATMBAIOIIMX HanpspkeHWW. HamnpsokeHuss B Mano
OKPECTHOCTH BEpILIMHBI TPEUIMHBI. SIBI€HHE pa3pbIXJIEHUs] BOJIM3M BEPLIMHBI TPELIUHBI.
Kuneruka paszButust TpemuH. Mozenb pa3BUTUS TPEIMHBI. 3aBUCUMOCTb CpPEIHEN CKOpPOCTH
pa3BUTUSA 30HBl  PACCIOMBLIETOCA MaTrepuajga OT BEIMYMHBI HAYaJbHOIO  3HAYCHUS
Kod(p¢uIMeHTa HMHTEHCUBHOCTH HampsbkeHu. Kpurtuyeckoe 3HaueHue Kkoad¢uiueHTa
WHTEHCUBHOCTH HAIIPSDKEHUN U pa3lIMYHBIX Iap MOJUMep-cpena. Pa3BUTHE €CTECTBEHHBIX
TPEIIMH B XMMHUYECKM AKTUBHBIX cpeaax. MeToamka co3[1aHus €CTECTBEHHBIX TpPEIIWH B
HNOJMMEpHBIX oOpasnax. Cxema pa3BUTHS TPEUIMH B OXPYMYEHHOM cjoe. VM3MeHeHue AITUHbBI
30HBI PACCIOMBIIETOCA MaTeprasa Ha IPOJOJKEHHH TPEUIUH, BO3HUKIINX B OXPYIYEHHOM CIIOE,
IPU BBIIEPKKE IO IOCTOSHHBIM PACTATMBAIOLIMM HAIpPSDKEHUEM. 3aBUCUMOCTb CpEIHEN
CKOPOCTM pOCTa TpelmuH OT Kod(p¢uimeHTa HWHTEHCUBHOCTM HampsbkeHud. Kuneruka
B3aMMOJICHCTBUS arpecCUBHBIX CpeJl C TMOJMMEPHBIMU MaTepuaiaMu. 3aBUCUMOCTb TIIYOMHBI
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IIPOHUKHOBEHUSl arpecCUBHOM Cpelbl OT BPEMEHU BBIAEPKKU. YpPaBHEHHUE, OIKCHIBAIOLICE
nporecc IUGQy3UH arpecCUBHBIX Cpel € Y4ETOM MPOTEKAaHUS XMMHUYECKMX pPEaKIUi.
Omnpenenenne koddpounuenta auddysun. 3HaueHus kodpounmuentoB aupdysun A
pasIM4YHBIX Map NOJIMMeEp-cpena. BnusHue ypoBHA HANpsSHKEHHOIO COCTOSIHUS HA KHHETUKY
nporecca 1upy3un arpecCUBHBIX CpeJ B MOJMMEPHbIE MaTepuaibl. XUMUYECKask AECTPYKIUSI
IOJMMEPOB B arpeccuBHbIX cpenax. llpouecc nuddys3um arpeccuBHBIX cpell B HOJIMMEPHbIE
MaTepUalibl C YY4ETOM XHWMHYECKOM AECTPYKUMM MOciHeaHuX. MccienoBaHue HAKOIUICHUS B
HOJMMEPHOM MaTepualleé HOBBIX XMMUYECKHX IpyII, oOpa3yIOUIMXCs B pe3ylbTaTe peakuuit
[OJIMMEpPA C arpeccuBHON cpenoil. OrnpeneneHue 3Ha4eHUs] KOHCTAHThl CKOPOCTH XMMHMUYECKOM
peakUMM U KOHCTAHThl CKOPOCTH HAKOIUIEHMsI KapOOHWIbHBIX TIpymi. IlporHosupoBanue
JIOJITOBEYHOCTU TIOJIMMEPHBIX MaTEpHUaJOB B arpecCUBHBIX cpefax. OmnpeneneHue KOHCTAHThI
CKOpOCTH 00pa30BaHUsl HOBBIX XMMHUYECKHMX I'PYNI W KOHLEHTpalUU Cpelibl Ha MOBEPXHOCTH
nonaumepHoro marepuana Cp. 3aKOH HAKOIUIEHHS BHOBb OOpa30BABIIUXCS XUMHUYECKUX TPYIIIT
JUls HeOONbIIMX cTeneHed aecTpykuuu. OrmpelesneHue MpOU3BEIEHUs] KOHCTAHThl CKOPOCTH
HAKOIUIEHHS M KOHILIEHTpallMM Cpelbl Ha MOBEPXHOCTH KOHTAKTa MoJuMep-cpena. BiusHue
YPOBHSI HAIPSPKEHHOT'O COCTOSIHUS Ha CKOPOCTh IIPOTEKAHUS XUMUYECKOH necTpykuuu. Obmactu
IPOTEKaHusl Ipolecca XUMHUYECKOW naecTpyKuuu. Bpems, mo ucTedeHMH KOTOPOro IpoLecC
XUMHUYECKON  JIECTPYKLMH TpUBElET K OXpyNUUMBaHMIO MaTepuaja Ha  IIIyOuHe,
COOTBETCTBYIOIIIEH BEIMYMHE KPUTUYECKOTO 3HA4YCHUs KOI(P(UIMEHTa WHTCHCUBHOCTH
HanpsHKEHUH.
4. O0beM MM CUMIIMHBI M BUABI Y4eOHO#l padoThl

Bun yae6HO# paboThI 3au.en. Bcero Bcero
aKaJIeMUYECKUX ACTPOHOMHYECKHX
4acoB B CEMECTpE 4acoB
OO0urasi TPy10€eMKOCTb TMCUMILIUHBI 3 108 81
AyIMTOpHBIE 3aHATHS: 1,3 48 36
Jlexuyn 12 9
[TpakTHueckue 3aHATHS 36 27
1,7 60 45
CamocrosiTeibHas padoTa:
20 15
[ToaroroBka K MPaKTUYECKUM
3aHATUSIM
[ToaroToBka K KOHTPOJIBHON paboTam 20 15
Jpyrue  BHIBI ~ CaMOCTOSITEIHHOMN 20 15
paboThI
Buj utoroBoro KOHTpOJIst 3auéT Cc OIEeHKOI

AHHOTanus padoyeil NporpaMMbl M CUMILTHHBI

b1.B.03 «Hay4Hble 0CHOBBI peryJIMpOBaHHsA CBOWCTB MOJIMMEPOB NPH NepepadoTKe
Harnpasierue 18.04.02 «DHepro- u pecypcocodeperaromime mporecchl B XUMAYECKOM
TEXHOJIOTHH, HEPTEXUMHUU 1 OMOTEXHOIOTUN»
MarucTepcKoi MporpaMmabl
«CoBpeMeHHOE TEXHOJIOrHYeCKoe 000pyaoBaHe MepepadoTKU MOTUMEPOBY»

1. JucuunnuHa «HayuyHble OCHOBBI pPEryJUpOBaHUS CBOWMCTB IOJMMEPOB IPHU
nepepadoTKe» sABIETCs 0053aTeNbHON AUCIUIUIMHON BapraTuBHON Yacu. Llesib AuCHMIIMHBI —
dbopMUpOBaHHE Yy MAarucTPaHTOB YIIyOJ€HHBIX 3HAHUH O COBPEMEHHBIX TEXHOJOTHUSX
IIPOU3BOJCTBA IOJIMMEPHBIX MAaTEPUAIOB M METOJAX pPETYJIUPOBAaHUS CTPYKTYpbl U CBOWCTB
MOJIMMEPHBIX MaTepHajax B MPoLecce UX NepepaboTKu.
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2. B pe3yabTaTe 0CBOeHUs TMCHUILUIMHBI 00ydarommiicss (MAaruCTPAaHT) A0JI/KeH:
3HaTh:

- COBPEMEHHbIE METOBI MepepaboTKU MOJIMMEPOB U ammaparypHoe odopmieHue 3Tux
MIPOILIECCOB;

- OCHOBHBIE METO/bI MOAU(DUKAUN TOTUMEPOB I 3(PPEKTUBHOTO PEryIHpOBaHUS UX
CBOICTB B Ipoliecce MepepadoTKHU.

Ymersn:

- NPUMEHSATHh TEOPETHUYECKHE 3HAHUS [UIs MpPEACKa3aHus IOBEICHHUS IOJIUMEPOB U
MarepuaioB Ha UX OCHOBE MO/ BO3ACHCTBUEM PA3JIMYHBIX (PAaKTOPOB;

- OOBSACHATH OCHOBHBIE MPOLECCHI, MPOTEKAIOUIME MPU BO3ACHCTBUM HA MOIUMEPHI
pa3INYHbIX (PAaKTOPOB C METBI0 UX MOAU(DHUKAIIHH.

Baagern:

- COBPEMEHHBIMU TEOPETUUYECKUMH TMPEIICTABICHISIMA XUMHUHU U TEXHOJIOTUH MOJIMMEPOB
U TIOJIMMEPHBIX MaTepHalioB C PeryiupyeMbIMU CBOICTBAMH.

IIpouecc w3ydeHuss aucuumIMHbl «HaydHble OCHOBBI pPEryaupOBAaHUS CBOWCTB
MOJIUMEPOB TpU TMepepadoTKe» HampaBieH Ha (OPMHUPOBAHHME CIEAYIOIIUX KOMIIETEHIIUH:
OOLIEKYNbTYpPHBIX:

- CHOCOOHOCTBIO K a0CTPAaKTHOMY MBIIUICHHIO, aHau3y, cuHTe3y (OK-1);

- TOTOBHOCTBIO K CaMOpPa3BHTHIO, CaMOpEaM3alliH, HCIIOIb30BAHUIO TBOPYECKOTO
norennuaia (OK-3).

- obmenpodeccHoHaIbHBIX:

- CIIOCOOHOCTBIO K MPO(ECCHOHATBHOM SKCIUTyaTallud COBPEMEHHOro 00OpyAOBaHUS U
nprOOPOB B COOTBETCTBHH C HarpasiieHHeM U npoguieM noarotosku (OIIK-3);

[IpodeccuonanbHbIX:

- CHOCOOHOCTBIO (OPMYIHPOBATH HAYYHO-HCCIIEAOBATEIbCKHE 33Ja4d B 0OJIACTH
peauzalyu SHepro- U pecypcocoepexenus u pemars ux ([1K-1);

- TOTOBHOCTBIO K pa3pabOTKe TEXHUYECKUX 33JaHUi Ha MPOCKTHPOBAHKUE U U3TOTOBIICHHE
HectanaapTHoro obopynoBanus (I1K-8);

- CHOCOOHOCTBIO pa3padarbiBaTh MEPOINPHUATHS 1O KOMIUIEKCHOMY HCIIOJIb30BAaHHIO
CBIPBS, 110 3aMeHe neduiuTHeIXx MaTepuanoB (ITK-11);

- CITOCOOHOCTBIO CO3/1aBaTh TEXHOJOTMH YTHIIM3AIUU OTXOJOB U CHCTEMBI 00ECTICUeHHS
sKoJIOTHYecKoil 6ezonacHocTu mpousBoactsa (I1K-12).

3. Kparkoe conepikanue TUCHHUIIMHBI

Moayab 1. MexaHOXMMUYECKHE MTPOLIECCHI PH NepepadoTKe MOIMMEPOB.

Pa3nen 1.1. daxTopsl, BIUAIONINE HA MEXAHOIECTPYKIIHIO TIOTMMEPOB MpHU repepadboTke.

Paznen 1.2. Xumudeckue mpolecchl B MOJUMepax, MPOTEKalolue MpU BO3AEHCTBUU
BBICOKMX CIBHTOBBIX HAIPSKCHHA.

Paznen 1.3. MexaHoXUMHUYECKHE MPOLECCHl NPU MepepaboTKe MOIMMEPOB Pa3IMYHOTO
CTPOCHHSI.

Moayabs 2. HampaBieHHOe peryauMpoBaHHE CBOICTB TMOJIMMEpPOB B  Ipoleccax
nepepaboTKu.

Paznen 2.1. Ilnactukanms kaydyka — OCHOBHOE HalpaBlieHHE MPaKTHYECKOrO
NPUMEHEHHUS MEXaHOXUMHUYECKUX TPOIECCOB.

Paznen 2.2. [Ipouiecchl MEXaHOXUMHYECKOTO CUHTE3A.

Pasnen 2.3. Dkosnorndeckre acleKkTbl MEXaHOXMMHUYECKOTO CHHTE3A.

4. O6beM AUCUMILIMHBI U BUABI Y4eOHOIi padoThI

o KomnuuectBo KonnuectBo
Bun yuebHoit paboTbl
KonuuectBo | akameMuUdecKux ACTPOHOMHUYECKHX
3a4ETHBIX 4acoB 4acoB
el.
Bcero: 3 108 81
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AyautopHasi pa6ora, B T.4. 15 54 40,5
Jlexun 6 45
JlaGopaTopHas pabora 18 13,5
[TpakTukym 30 22,5

CamocrosiTejibHas padoTa, B T.4. 1,5 54 40,5

IToaroroska K 18 13.5
n1abopaToOpHBIM paboTam

[ToaroroBka K MpakTUKyMy 18 13.5

Hpyrue BU/IbI 18 135
CaMOCTOSITEIILHOM PabOTHI
Bua uTOroBoro KOHTpoJIf: 3a4€T ¢ OLICHKOU

AHHOTAaIUs padoyeii MPOrpaMMbl THCITUTLTHHBI

b1.B.04 «PeoJiorusi noimmMepoB»
Harnpasierue 18.04.02 «DHepro- u pecypcocOeperaromniie nporecchl B XUMUYECKOM
TEXHOJIOTHH, HEPTEXUMUU U OUOTEXHOIOTHI
MarucTepcKoi MporpaMmsl
«CoBpeMeHHOE TEXHOJIOTHYECKOe 000pyIOBaHUE MepepadOTKH MOTMMEPOBY
1. Jducuumnuna «Peonmorusi monuMepoB» sBisieTcs 00S3aTeIbHONW TUCHUIUIMHON

BAapUaTUBHON YacTy. le/b WCIMIUIMHEL - 3HAHUSL, YMEHUS U HAaBBIKU, KOTOPBIE JOJIKHBI IOMOYb
MarucTpaM pacCYUTHIBaTh IPOLECChl MepepadOoTKH IMOJIMMEPOB, UYTO SIBJISIETCS OCHOBOM B
TEXHOJIOTHH JeTajell U U31eTUi U3 NOJUMEPHBIX MAaTEPHAJIOB; IPUOOPETEHNE HABBIKOB PaOOTHI
¢ npubopamMu 1 000pYAOBAHUEM JUIsl CTAHIAPTHBIX U CIIEHUAIBHBIX PEOJIOTHYECKUX UCIIBITAHUI

MaTepHalIoB.

- (opMupoBaHHE y MaruCTPaHTOB YINIYOJICHHBIX 3HAHUH O PEOJIOTHYECKUX CBOMCTBax
MOJINMEPHBIX MaTEPHAJIOB;
- UCMOJIb30BAaHUE IIOJYYCHHBIX 3HAHWW IS Pa3pa0OTKU IMPOMBINUICHHBIX TEXHOJOTHH
MOJIYYCHUS TTOJIMMEPHBIX MaTEPHAJIOB;
- MOJyYCHHE TPAKTUYECCKUX HABBIKOB OIICHKU M MPOTHO3UPOBAHHS PEOJIOTMYCCKHX CBOKCTB
MaTepuasos;
- yMeHHE MPHUMEHITh Ha NpPaKTHKE Npu paboTe B 00JACTH TEXHOJOTUU TepepaboTKu
MJIACTMACC TIOYYEHHBIX TCOPETHUSCKUX 3HAHUM.
OCHOBHBIMH 3aJavyaMi JUCIUATUIMHEI SIBJISIOTCS:
— (GOpMHUPOBAHWE y MAruCTPOB TPEICTABICHUNA O HAYYHBIX OCHOBAaX COBEPIICHCTBOBAHUS
TEXHOJIOTUU MOJIUMEPHBIX MaTepUasoB;
— TIONyYeHWE MAruCTpaMy 3HAHUW O PEOJIOTMYECKUX CBOWCTBAX IOJIMMEPOB, METOJOB WX
OLICHKH U PEeTYIUPOBAHNUS;
— 0000MIeHNe TPUHITUTIOB TEXHOJOTHIECKOTO0 O(OPMIICHHS TPOM3BOACTB KOMITO3HIIMOHHBIX
MaTepuasoB.
2. B pe3yJibTare 0CBOEHUsI AUCHUIIMHBI 00yYAKOIIUICA (MATHCTPAHT) T0JIKEH:
3HaTh:
3name:

- OCHOBHBIE OCOOCHHOCTH ITOBECHHSI ITOJIMMEPOB IPU TCUCHUH;

- 0COOEHHOCTH BJIMSHUS PA3IUYHBIX (DAKTOPOB HA TIOBEJICHUE TIOJTUMEPOB TIPH TCUCHUU;
Ymems:

- paccuuThIBaTh OCOOCHHOCTH TEUYECHHS MOJIMMEPOB MPU pPacdeTe TEXHOJIOTHUYECKOTO
000pyIOBaHNS;

- OICHUBATh TCXHOJIOTUYCCKUC CBOMCTBa IMOJIMMEPOB.
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Braoems:
- METOJaMU BO3/ICHCTBUS Ha BSI3KOCTh MOJUMEPOB MpH mepepaboTke;
- aHAJIM30M BIIMSHUS PA3IMYHBIX (JaKTOPOB HA TEXHOJOTHYECKHIE CBOMNCTBA MOJIMMEPOB.

[Iporniecc n3ydeHus: TUCHMUIUIMHBI «Peoorus monumepoBy» HarmpaiieH Ha (HOPMUPOBAHHUE
CJIEIYIOIINX KOMITETCHIINMN:
OOIIEKYIbTYPHBIX:

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

- TOTOBHOCTBIO K CaMOPa3BUTHIO, CaMOpPCAIH3allfH, WCIOIb30BAHMIO TBOPYECKOTO
noreniuana (OK-3).

- obmenpodeccuoHaTbHBIX:

- CHOCOOHOCTBIO K NMPO(ECCHOHATBHOW JKCIUTyaTallid COBPEMEHHOTO OOOpYAOBaHUS W
pruOOPOB B COOTBETCTBHUHM C HampasieHreM u poduiem moarotosku (OITK-3);

- Ipo(heCCHOHATILHBIX :
HAy4YHO-UCCIICI0BATEIBCKAS IESITEIbHOCTB:

- CIIOCOOHOCTBIO  OPraHW30BaTh CAMOCTOSATENBHYIO M  KOJUIGKTUBHYIO  HAy4HO-
uccienosareabekyto padory (ITK-2);

- CHOCOOHOCTBIO HCIIONB30BaTh COBPEMEHHBIE METOIWKHA M METOJABI, B TPOBEICHHU
JKCIIEPUMEHTOB U MCIIBITAHUN, aHAIIM3UPOBATh UX PE3YNbTATHI U OCYILECTBIATh UX KOPPEKTHYIO
unrepnperanuio (I1K-4).

3. KpaTkoe conep:kanue JUCHUIIIHHBI

Moayas 1

CnBuUTrOBOE TEYCHHE TOTUMEPOB

TeueHue pa3nuUHbIX XUIKOCTEH. OCOOEHHOCTH TEUEHUS MOJIMMEPOB

3aBUCUMOCTbH BSI3KOCTH OT TEMIEPATyphl, MOJIEKYJISIPHON Macchl, TaBICHMUS.

Peostorus pactBopoB nosmMepoB. Peosiorust HaroJIHEHHBIX OJIMMEPOB.

Mopnyas 2

Bsskoynpyrue cBONCTBa IOJIUMEPOB

Oddext Baiiccenbepra, bappyc-3pdext u npyrue nposiBineHus

BBICOKOJIACTUYHOCTH.

BiustHue BHICOKO2IaCTUYHOCTH Ha nepepaboTKy moimmepoB. HeycToitunBoe

TE€YEHHE PACIIaBOB IOJIUMEPOB, SIBJICHUE CPbIBA

Moayas 3

TeueHune npu pacTsKEHUU

Peonoruueckue cBoiicTBa MaTepHanoB MpU PACTKEHUU

Mopnyas 4

Peonornyeckre cBONCTBAa TEPMOPEAKTUBHBIX ITOJIMMEPOB U PE3UHOBBIX CMECEH.

OcHOBHBIE 3aBUCUMOCTH U 3(PPEKTHI, MpoTeKaroIue npH 1ehopMHUpPOBAHUT

MaTepraioB Ha OCHOBE PEaKIIMOHHOCTIOCOOHBIX OJTUTOMEPOB.

4. O0beM AUCUMILIMHBI U BUJbI Y4eOHOH padoThl

o KonnuectBo KonnuectBo KomnuectBo
Bun yaeOHO# paboTh .
3a4E€THRIX €. | aKaJEMUYECKUX ACTPOHOMHUYECKUX
JacoB JacoB
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Bcero: 3 108 81)

AynuTopHasi padora, B T.4. 1 36 27
Jlexkuun 6 45
[TpakTukym 30 22,5

CamocrosiTejibHas padoTa, B T.4. 2 72 54
Pedepar 36 27
Hpyrue BU/IBI 36 27

CaMOCTOSITeNIbHOM paboThI

Bua uTOroBoro KOHTpoJIs: 3a4€T C OLICHKOU

AHHOTANUsA padoyeil MPOrpaMMbl JUCHUILIHHBI

b1.B.0S «CoBpeMeHHOe annapaTypHoe H TeXHOJIOrH4ecKoe 0(popMiIeHHe IIPOLeCCOB
nepepadoTKH MOJIUMEPOB)
Hanpasnenue 18.04.02 «3uepro- u pecypcocdeperaromnime Iporecchl B XUMHUECKOH
TEXHOJIOTHH, HEPTEXUMHUU ¥ OMOTEXHOIOTHH»
MarucTepcKoi MporpaMmsl
«CoBpeMEHHOE TEXHOJIOIMUECKOEe 000pyI0BaHHE I1EPEPAOOTKH MTOJIUMEPOB)

1. Heab aucuMmIuHbI — (HOPMUPOBAHME Y MAruCTPAaHTOB YIIyOJIGHHBIX 3HAHHHA 00
0COOEHHOCTSIX alMapaTypHOro M TEXHOJOTHYECKOro O(OPMIIEHUS COBPEMEHHBIX MPOLECCOB
nepepadOTKM  TOJIMMEPOB M B3aMMOCBSI3M  CBOICTB  mojuMepa €  KOHCTPYKLUEH
nepepadarbpiBaroiiero  o0OpyJOBaHUS M TEXHOJOIMUYECKMMM  IapaMeTpaMu  Ipoliecca

nepepadoTKH.

2. B pe3yJibTare 0CBOCHHS TMCHUIIMHBI 00y4Yalommiicsi (MATHCTPAHT) 10JI2KEH :

Ob6nagats cnenytomumu  obmenpodeccuonansupivu  (OIIK), u mpodeccnoHanbHBIMU
(ITK) xoMmieTeHITUSIMU:

— CIIOCOOHOCTHIO K PO eCCHOHANTBHON IKCIUTYaTallii COBPEMEHHOTO 000pYy10BaHUS U
pruOOPOB B COOTBETCTBUHM C HanparieHreM u npoduiem nmoarotosku (OITK-3);

— FOTOBHOCTBIO K pa3paboTKe MEPONPUATHIA IO SHEPTO- U pecypcocOepeskeH 0, BEIOOPY
obopynoBaHus u TexHonoruueckoi ocuactke (I1K-7).

3HaTh:

— TEXHOJIOTUYECKUE OCHOBBI OpraHU3allid COBPEMEHHBIX IIPOLECCOB IPOU3BOJCTBA
H3JIETUH 13 I1J1aCTMAacC;

— COBPEMEHHbIE TEHJCHIIMH amnmnapaTypHOro O(QOPMIIEHHS OCHOBHBIX IPOLIECCOB
IIPOU3BOJICTBA U3AEIUI U3 IIaCTMACC;

— COBPEMEHHbIE KOHCTPYKIIMM TEXHOJIOTUYECKOT0 00O0pYyAOBaHMS i THepepadoTKu
MOJINMEPOB.
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Ymern:

— COCTaBIATh M AHAJIM3MPOBATh COBPEMEHHBIE TEXHOJOTMYECKHE CXEMBI OCHOBHBIX
IPOIIECCOB NEepepadOTKM IIACTMACC, YMETh HMX ONTHUMHU3HMPOBAaTh M HAMOJHATH IEPEIOBBIM
COBPEMEHHBIM 000PYIOBaHUEM;

— BBIOMpaTh 00OpYAOBaHHE Ml KOHKPETHBIX TEXHOJOTHYECKHUX MPOIECCOB C YUETOM
0COOEHHOCTEH XMMHYECKUX M (PU3UKO-XMUMUYECKUX CBOMCTB MOJMMEPHBIX MAaTEPHAJIOB;

— HaXOJIUTh HECTAaHJIAPTHHIC pENICHUs 33Ja4 annapaTypHOro M TEXHOJIOTHYECKOTO
oopmiteHHS IPOLIECCOB MEPEPAOOTKH MOTMMEPOB;

— KBaJIM(UIIMPOBAHHO OLIEHUBATh APPEKTUBHOCTH pa3pabaThIBAEMOI0 M CYIIECTBYIOIIETO
000pyI0BaHUs B 00JIACTH TEXHOJIOTUH MEepepabOTKH MOJTUMEPOB;

— IPUMEHATh B NPOQECCHOHAIFHON JEATEIIFHOCTH COBPEMEHHBIE TEXHOJNOTHH U
o0opyoBaHuE ISl MOTYYECHUS U3JIEIUI U3 TIOJIMMEPOB.

Baanern:

— COBPEMEHHBIMH TIPE/ICTABICHUSIMH O MEPENOBBIX TEXHOJIOTHAX U 00OpYyZOBaHHUU
IPOLIECCOB NMPOU3BOJICTBA M3/ICIHMH U3 IOJIMMEPHBIX MaTepHAJIOB;

— o0MMHM  TPUHLUMOAMH  ONTHMHU3AIMH  COBPEMEHHBIX IPOLECCOB  MNEpepadOTKU
HIOJIUMEPOB;

— HaBbIKAMH Pa3pa0OTKH COBPEMEHHBIX HMHHOBAIMOHHBIX TEXHOJOTMYECKHX IPOIECCOB
MIPOM3BOJICTBA U3/IEIUI U3 TIOJIMMEPOB M UX allapaTypHOTO 0(OpPMIICHUSI.

3. Kparkoe coaep:kanue JUCHUTIIAHBI

Posb 1 MecTO COBpEMEHHBIX TEXHOJIOTHH NepepaboTKH MOJIMMEPOB B COBPEMEHHOM MUDE.
CoBpeMeHHBIE TIpoIiecChl W OOOpyAOBaHME sl TNPOU3BOACTBA TPYO U3 MOJIMMEPOB.
JIByxcinoliHple Tro¢pupoBaHHbIE TpPyObl: MPUMEHEHHE, OCHOBHBIE METOJbl IPOU3BOJCTBA;
TEXHOJIOTUSI 1 000pY/IOBaHWE M3TOTOBICHUS JBYXCIOWHBIX TOQPPUPOBAHHBIX TPYO pa3mryBoM B
roparope; TEXHOJIOTUS M OOOpyJAOBaHUE s HoJydeHue TpyO OOJbIIOro auaMerpa
HaBUBAHHEM JKCTPYIAHPYEMBIX mpoduieil Ha onpaBky. CnupanbHOBUTHIE TPyObl. brakcuanbHO
opueHtupoBanHble TpyOs! u3 [I1BX. IloauMepHble apmupoBaHHbIe TpyObl. MeTaionoauMepHble
TpyObI. TpyObI M3 CIIUTOrO TONHMATHIIEHA: OCHOBHBIE CIIOCOOBI IPOM3BOJICTBA TPYO U3 CIIUTOTO
HOJMATUIICHA; PA3IM4Ms B TEXHOJOTMU IOJIydYeHMs W cBoicTBax TpyO u3 IID, cmmroro
pasznuuHbIMU criocobamu. HoBoe B 00opynoBaHuUM Ui MPOU3BOACTBA TPYO M3 MOIMMEPOB:
OeccTyneHuyaToe M3MEHEHHE pa3MepoB TpyO; HOBOE B OXJaXKICHUU MOJIMMEPHBIX TpyO B
nporecce ux 3KcTpy3uu. CoBpeMeHHbIE Ipolecchl M 00OpYyIOBaHUE Al IPOU3BOJACTBA
INIEHOK W3  noiauMepoB. IlonmMepHsle  KacT-IDIEHKM — (NIPHMEHEHHME  KaCT-IUICHOK;
NpeuMylIecTBa W OrPAaHUYEHHUS] TEXHOJOTMH JKCTPY3MH KACT-ILUICHOK; OCHOBHBIE
COCTaBHBIE YaCTH OHKCTPY3MOHHOM JIMHUU IO MPOU3BOJACTBY KacT-IUIEHOK). buakcuaibHO
OPUHTUPOBAaHHbIE MOJUMEpPHbIE IUIEHKH (KiIaccupukanvss W NPUMEHEHHE; IPOLECCHI
OpPUEHTAIlMM IUIOCKUX IUIEHOK; OMaKcuanbHas OpHUEHTAalMs IUIEHOK; pasJliesibHas JByXOCHas
BBITSDKKA MJIEHKW; OJHOCTAIUNHBIA Mpolecc OWaKCHalbHOM BBITSKKU IUIEHKH; (PU3UKO-
XMMHUYECKHE MPOLECCH], COMPOBOXKIAIOIINE OPUEHTALUIO IJIEHOK). TepMoycasouHble MIIEHKU
(mpuMeHeHMe TEPMOYCAIOUHBIX TUIEHOK; TEXHOJIOTUHU MPOU3BOICTBA TEPMOYCAJOUHON TIIEHKH;
TEXHOJIOTUSI OMaKCHaTbHONW OpPHEHTAllMM IUIEHOK METOJOM pa3/lyBa; KOH(QUIYypaluu JIMHUU
OpUEHTUPOBaHUS IJIEHOK pa3yBOM M UX (QYHKIHMOHAIbHbIE OCOOEHHOCTH). CTpeTd-IIEéHKU
(kyaccudukanys v MpUMEHEHHE CTPEU-TIIIEHOK; COco0bI MPOU3BOACTBA CTPeTYa; SKCTPY3Us C
pa3yBOM pyKaBa; METOJ IIJIOCKOUIENIEBOM 3KCTPY3MH; COBPEMEHHBIE TEHACHLMU pPa3BUTHUS
MPOM3BOJICTBA CTPETU-IUICHKH; TuieHKa «Stretch hood»). Bo3mayiiHo-my3bIpbKOBBIC IICHKH.
Camoapmupyromasicst rieHka. CoBpeMeHHOe 000pyAOBaHUE JUIsl POM3BOJCTBA MOJUMEPHBIX
IUICHOK  BBICOKOTO KauecTBa (TEXHMYECKHE TpeOOBaHUS K JKCTPY3MOHHOM YCTaHOBKE IS
oOecrieyeHns MPOU3BOJICTBA TUIEHOK BBHICOKOTO KayecTBa; BOJASHOE OXJIAXICHHE MPU SKCTPY3UU
PYKaBHBIX IUICHOK; KaJiaHaperTa). [Ipon3BoACTBO HeNmpepbhIBHBIX NPOGUIbHBIX HM3AECTUN U3
HOJIMMEPOB METOAOM COAKCTpy3uH. OOJacTH NPUMEHEHUS U MPEUMYIIEeCTBAa TEXHOJOTUU
COdKCTPY3UH MpU MPOU3BOACTBE H3JAEIUM W3 MonuMepoB. TpeOoBaHUS, NPEAbABISIEMbIE K
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MatepuajaM 1 000pyIOBaHUIO MPH MPOU3BOJACTBE COIKCTPY3MOHHBIX W3JCIUN U3 MOJIUMEPOB.
TumnoBele  KOHCTPYKIMHM  (POPMYIOIIMX TOJIOBOK, MCHOJb3yeMBbIX IPU  IPOU3BOJACTBE
COIKCTPY3UOHHBIX M3/IeIUN U3 ToIuMepoB. OCOOeHHOCTH TEXHOJIOTHH IIPOU3BOJICTBA
COOKCTPY3HMOHHBIX M3Aenud u3 mnonumepoB. llocr-coskcrpysus. TexHomormueckoe u
anmaparypHoe oopMIIeHHE POLECCOB MPOU3BOACTBA HEMIPEPHIBHBIX MPOMUIBHBIX M3CIHNA U3
npeBecHO-HanoyHeHbIX nosnMmepoB. JIIK: cBoiicTBa, cocTtaB, TpeOOBaHUS K HMHIPEIUEHTAM.
TexHonoruueckuii mpouecc u obopynosanue mpousBoactBa HIIK. Dkcrpy3us mpoduiibHBIX
m3nenuii w3 JIIIK: w™eroxmpl, TexHosorus, oOopymoBanue. OTaeiaka M JIEKOPUPOBAHHUE
npodunpabix  m3genuid w3 JAIIK.  OcoGennoctu mpumenenus JIIK. CoBpemenHoe
9KCTPY3UOHHOE 000pYJOBAHUE JUIsl KOMIAYHAUPOBAHUS  MHOIOKOMIIOHEHTHBIX IJ1aCTMAcC.
OKCTpy3MOHHOE O00OpYyIOBaHWE [UIS KOMIIAYHIMPOBAHHMS C HAJIOXKEHHEM Ha  pacIuiaB
BuOpoBo3neiicTBua. TexHonornyeckoe o(pOpMIIEHHE COBPEMEHHBIX IPOLECCOB IEepepaboTKU
noaumepoB. OOmme TpeOoBaHMA K  KOHCTPYKIIMM  COBPEMEHHOTO  JKCTPY3MOHHOTO
00opyIOBaHuUs A HEepepabOTKU IOIMMEPOB. DKOJOTMYECKHe TpeOOBaHMS K COBPEMEHHBIM
nporeccaM 1 000pyIOBAHUIO IEPEePadOTKU OIUMEPOB.

CoBpeMEHHOE TEXHOJOIMYeCKoe O000pyloBaHHE Uil IPOM3BOJACTBA M3AEIMH U3
MOJIMMEPOB METOJOM JIUThSl MOJ JaBJI€HHUEM. MHOIOKOMIIOHEHTHOE JIMThE (TEXHOJIOTUS
IIEPEMELICHUS] ~ 3arOTOBKM  IIOBOPOTOM;  TEXHOJIOTMSI  IEPEMEILEHHUs;  TEXHOJOTUs
MIOCJIEIOBATEIBHOTO JINThS; TEXHOJIOTUSI COOPKH BHYTPH Tpecc-(OpMBI; TBYXKOMIIOHEHTHOE
(cOHABMY) JUTHE IMOJ JaBJIEHHMEM; AaBTOHOMHBIA Yy3€l BIpbICKA s MHOIOKOMIIOHEHTHBIX
neraneit). JIuTbe Ta30HANONHEHHBIX MOJMMEPOB (JUThE IOJMMEPOB C Ta30M; JIMThE CO
BCIICHMBAaHHEM; JIUTHE C Ta30M o MeToaam «ergocell» u «mucely). JInteé ¢ Bomoi. JIuthe
¢ nmapoMm. JIuTbe mpW HU3KOM JaBJIICHMM. JIMUTbE CO CKAaTHEM WJIM JIMThEBOE IPECCOBAHHE.
JIutee mox AaBJIEHHWEM C IPEIBAPUTEIBHBIM CXXAaTHEM paciuiaBa. JINTbe ¢ JEKOpPUPOBAHHUEM B
¢dopme. JIutbe ¢ namMuHUpOBaHHEM B (opme. MUKPOIHTHE TIaCTMAcC (OCOOCHHOCTH TpoIiecca
MUKPOJIUTBS HOJIMMEPOB; TpeOOBaHUS K 000PYIOBAHUIO U OCHACTKE; 0COOEHHOCTH TeXHOJIOTMH
U 0o00opyaoBaHWS [JIsi MHMKPOJIUTbS IOJMMEPOB, 00J1aCTH NPUMEHEHHMs TeXHOJIOTHH
MHMKPOJIUTbS MOJMMEPOB). JINThe TOHKOCTEHHBIX U3/1eNUil (0COOEHHOCTH TeXHOJIOTHH JIUThs
TOHKOCTEHHBIX H3JEJHs U3 MOJIMMEPOB; 0COOCHHOCTH 000pyAOBaHMS U (POPMYIOIIEH OCHACTKH
JUISL JINTbS. TOHKOCTEHHBIX W3JEJIHS; OCHOBHbIC HANPABJCHHS INPHMEHCHUS TEXHOJIOIMH
JUThS TOHKOCTEHHBIX HW3JA€IUs U3 noiaumepoB). KoMOMHMpOBaHHBIE METOIBI  JIUThS
(koMOMHUpPOBaHHOE JIUTbe M JKCTPY3HS; JUThe + peakuMoHHOe (HOpPMOBAHUE,;
KOMIIayHAUPOBaHuUe + JIUThe).

OcHOBHBIE METO/IbI (POPMHUPOBAHUS CIIOEB, MPUMEHSIEMbIE B aJIUTUBHBIX TEXHOJIOTUSAX
NPOM3BOJICTBA U3/ICIHIA U3 omMepoB. Matepuainsl it 3d meyatu. YcrpoiictBo 3D-nipuHTepa ¢
texHojorueit FDM-neuatu. [IpumeHeHrne aqauTUBHBIX TEXHOIOTUHN A7l GOPMOBAHUS M3IEIUN
U3 MOJINMEPOB.

TexHonornn u 00OpyIOBaHMS IMPOU3BOACTBA HETKAHBIX MAaTEPUAIOB U3 IOJUMEPOB.
Cnan0oHI- TEXHOJOTUM TMPOMU3BOJICTBA HETKAHBIX MATEpPUAJIOB M3 TMOJIMMEpPOB. MenTbiayH-
TEXHOJIOTMM IPOU3BOJCTBA HETKAHBIX MAaTEPUAJIOB U3 MOJMMEPOB. TEXHOIOrMU NMPOU3BOACTBA
MHOT'OCJIOTHOT'O HETKAHOIro MOJO0THA. MHOroC/oiiHble HETKaHble MaTepHalibl, IOJTYYEHHbIE
TEXHOJIOTHEN JaMUHALHH.

PoboToTexHrKa 1 MaHUMYJISTOPBI B IPOMBIIUIEHHOCTH NepepadoTku miactMacc. Ooume
CBEJIEHUS O MPOMBINUIEHHBIX poOorax. OO0oOmEHHas cTpykTypa pobora. Knaccudukarms
MPOMBIIIJIEHHBIX ~ POOOTOB. VYerpoiicTBo MPOMBIIIJIEHHBIX ~ POOOTOB. OcHOBHBIE
IIPOCTPAHCTBEHHBIE U TEXHOJIOTMUECKHE XapaKTEepUCTUKH MaHUIYyJIATopoB. Hekoropsie
TUTIOBBIE KOHCTPYKIUHU TMPOMBIIUIEHHBIX POOOTOB, HCIONB3YEMbIX B MPOMBIIIJIEHHOCTH
nepepaboTku miaactMacc. COCTOSHHE W TEPCIEKTUBBI NMPUMEHEHUS POOOTOTEXHUKU  MpHU
U3TOTOBJICHUM  U3JIENMA M3 IJiacTMacce (B JKCTPY3UH; MpPU JIUThE MOJ JaBJICHHEM; IpH
IIPECCOBAaHUM; B MpoLeccax TepMO(POPMOBaHHUSL; B BBIILYBHOM (hopMoBaHuu). Poib poboruszanuu
B ONTHMU3ALNU TEXHOJIOTUYECKUX CXEM IPOLIECCOB MEpepabOTKHU IIACTMACC U MOBBILICHUH
IIPOU3BOJUTENIBHOCTH TPYAA.
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4. O0beM IMCUMIJIMHBI M BUABI Y4e0HOH padoThI

KommgectBo Bcero Bcero
Bun yuebHO# paboTh 3a4ETHBIX €]1. aKaJeMHYECKUX | aCTPOHOMHUYECKUX
4acoB B CEMECTpE | YacOB B CEMeECTpe
OO0uiast TPy10€eMKOCTb TUCIUILIAHBI 3 108 81
AyIMTOpHBIEC 3AHATHS: 1 36 27
JIEKIIUA 6 45
MIPAKTUYECKHEC 3aHITHSI 30 22,5
CamocrosiTejibHas padoTa: 2 72 54
MOITOTOBKA ped)epaToB MO TEMATHKE 27 20.25
Kypca
MOATOTOBKA K CEMUHAPaM I10 30 22,5
TEMaTHKe Kypca
JIpyrue BUIBI  CaMOCTOSTEIbHON 6 4.5
paboThI
ITOJArOTOBKA M C/1aya 3a4eTa 9 6,75
By ©TOroBOro KOHTPOJIS 3auer ¢ OLeHKOI

AHHOTANUsA padoyeil MPOrpaMMbl JUCHUILIIHHBI

b1.B.06 «TexHoJioru4yeckue H MPOYHOCTHBIEC PACYETHI COBPEMEHHOI0 000py10BaHUs IS
nepepadoTKH MOJIUMEPOB)
Hanpasnenue 18.04.02 «3uepro- u pecypcocdeperaromnime Iporecchl B XUMHUECKOH
TEXHOJIOTHH, HEPTEXUMHUU ¥ OMOTEXHOIOTHH»
MarucTepcKoi MporpaMmsl
«CoBpeMEHHOE TEXHOJIOIMUECKOEe 000pyI0BaHHE I1ePEPadOTKU MTOJIUMEPOB)

1. He.]'II/I AUCUHMILIMHBbI — HAaY4YUTh CTYJACHTOB METOJaM pacdy€Ta OCHOBHBLIX J3JICMCHTOB
nepepa6aTLIBa101uero O60py,HOBaHI/IH, C TIOMOUIIBIO KOTOPBIX MOXHO OHPCACINTH OCHOBHBIC
NapaMeTphbl TAKEIIO HAIPYKCHHBIX Y3JIOB U JeTanen Ipu yCJIOBUH OI'PaHUYCHUA UX MACCBI U

Tpe6OBaHI/II>’I K )KE€CTKOCTHU U YCTOﬁqHBOCTH KOHCTPYKIIUHU.

2. B pe3yJsibTaTe 0CBOEHHUS THCHHUIIIMHBI 00y4alOMMiica (MATHCTPAHT) T0JIAKEH:

Obnaoams cnenyromumu obmenpodeccuonansusiMu  (OIIK), u mpodeccronanbHBIMU
(TTK) xoMneTeHIIUsAMU:

- CIIOCOOHOCTBIO K MPO(PECCHOHANBHON HKCIUTyaTalliM COBPEMEHHOI0 00OpYAOBaHHS M
pruOOPOB B COOTBETCTBUH C HampanieHreM u mpoduieM noarotosku (OITK-3);

3HaThb:

- TEXHOJIOTHYECKHE pacueThl 000PYI0BaHUS ISl IEPEPAOOTKHU TTOJIMMEPOB;

- METOJIbl pacdeTa Ha MPOYHOCTb, )KECTKOCTh U YCTOWYMBOCTD 3JIEMEHTOB 000PYIOBaHUS
TSI IEPEepa0OTKH TTOJIUMEPOB;

YMerTh:

- BI)I6I/IpaTB paC‘—IeTHI)Ie CXEMBbI Ha l'IpO"IHOCTI), KECTKOCTb UJIN yCTOﬁ‘-IPIBOCTL D3JICMCHTOB
MIPECCOBOT0, SKCTPY3HOHHOTO, BAIKOBOTO, TUTHEBOTO U TEPMO(DOPMOBOUYHOTO 000Dy IOBAHMUS;

Baagern:
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- METOJaMH pacueTa Ha MPOYHOCTb, )KECTKOCTh U YCTOMUMBOCTH JIEMEHTOB KOHCTPYKLIHN
o0opynoBaHusl A NEepepabOTKU MOJIMMEPHOH BO B3aMMOCBSA3M C TEXHOJOTHYECKUMU
pacueramu.

3. Kparkoe coaep:kanue JTUCHUTIIAHBI

[Ipenmer u  MeToAbl JUCUMIUIMHBL «TE€XHOJOrMYECKHE M IMPOYHOCTHBIE pacyeThbl
COBPEMEHHOr0 000PYA0BaHUS JUI HEepepabOTKU IOJIUMEPOBY.

Kparkass xapakTepucTuka IpeccoB Uil IepepaboTKu IlacTMacc. TexHolorndyeckue
pacdeTsl MPEeccOBOro 0OOpPYyIOBaHMS: METOJMKA pacueTa MPOM3BOAUTEILHOCTH IPECCOBAHMS;
pacyeT TeXHOJIOTMYECKUX IapaMeTpoB Ipoliecca npeccoBanus. [IpoyHOCTHBIE pacueTsl: ycuius,
pa3BHUBAaEMbIE MIPECCAMMU; yJIEIbHbIE JABJICHMS IIPECCOBAHUS; IPOYHOCTHONW pacyeT LMJIMHIPOB
THJIPABIMYECKUX IIPECCOB; OCOOEHHOCTH IPOYHOCTHBIX PACUETOB CTaHUH TUAPABIMYECKHX
IIPECCOB.

OOmast xapakTepuCTHKa 3KCTPY3MOHHOIO 000pynOBaHMs AJs NepepaboTKH ILUIacTMAcC.
TexHOJOTHYECKHEe PAaCYeThl AKCTPY3MOHHOTO OOOpYIOBaHMSA: pacdyeT 30Hbl UTAHUSA
OJITHOLIHEKOBOTO ~ 3KCTPYyJepa; pacyeT 30Hbl JO3MPOBAHUS  OJHOIIHEKOBOW  MAIIMHBI;
ONpEJICIEHUE MOIIMHOCTH IIPUBOJA OJHOLIHEKOBOIO JKCTPYyJEpa; IPOU3BOAUTEILHOCTh
JIO3UPYIOLIEeH 30HBI IIHEKAa MPU MNEPEMEHHOM IIare; MPOU3BOAUTENILHOCTh KCTpYepa MO 30HE
JIO3MPOBAHUSL C YYETOM COIPOTHBIICHHUS TOJIOBKH; MPUHIMII pacyeTra (HOPMYIOIIUX TOJIOBOK
9KCTPYyZepa; NPOU3BOJUTEIBHOCTh M MOIIHOCTh MPHUBOAA JIBYXIIHEKOBBIX 3KCTPYIEPOB.
[IpoyHOCTHBIE pacueThl: pacueT JAEHUCTBYIOIIMX HAa IIHEK OCEBOr0 YCWIHS U KpPYTSALIETOo
MOMEHTA; pacyeT MaTepUaIbHOTO LMJIMHIPA OJHOIIHEKOBOIO 3KCTPYAEpa; pacueT IIHEKOB;
pacyer MOALIMIHUKOBBIX Y3JI0B. IIpodyHOCTHBIE pacyeThl AKCTPY3UOHHBIX TOJIOBOK: pacuer
GwiIbTpyrollel peleTky; pacueT nakeTa (QUIBTPYIOLIMX CETOK; pacyeT TOJIOBOK C
0CECHMMETPUYHBIMU KaHAJIaMU; PacyeT IJIOCKOLIEIEBOM TOJIOBKH.

Banbupl 1 kananapsl 11 nepepaboTky miactMace. TeXHOJOTHUECKUE pacuyeThl BaJIKOBOTO
obopynoBanus. IIpoyHOCTHBIE pacyeTbl BaJKOBOTO OOOPYAOBAHUS: OINpENENICHHE INPOruoda
BAJIKOB; PacyeT BAJIKOB Ha IPOYHOCTb; pacyeT CTAHUHBI BaJIbLIOB.

JIuTheBble MaIIMHBI 1715 IepepabOTKU Iu1acTMacc. TeXHOJOTHYECKUE pacdyeThl JINTHEBOTO
000pyI0BaHUS: OIIpeJIeIeHUe MapaMeTpoB y3Jia IIacCTU(GUKALUU U BOPHICKA JTUTHEBOM MaIlIMHBI,
olpezieNieHue MapaMeTpoB y3ja CMbIKaHUS (OpM JINThEeBOM MamMHbL. [IpoyHOCTHBIE pacueTsl
000pyIOBaHUS /ISl IUThS O] IaBJICHUEM: pacueT JeTajeil y3/I0B MiacTU(UKALUU U BIPBICKA;
OCHOBHBIE CXE€Mbl M MapaMeTpbl Y3JI0B CMBIKAaHHS; aHAJIU3 KOHCTPYKLIMH Y3JIOB CMBIKAHMUS,
pacueT KOJIOHH; pacyeT pblyaroB, OCEN U BTYJIOK.

MeTobl BakyyMHOTO M ITHEBMAaTHYECKOro QopMoBaHMs. TeXHOJIOrMYecKue pacueTsl
oOopynoBaHusi Juis (OpPMOBaHUS: HarpeB 3aroTOBOK; CBOOOIHOE (OpPMOBaHHE;, HEraTHBHOE
¢dopmoBanue. IlpouHocTHble pacueTsl 000pyIOBaHMS i TEepMO(DOPMOBAaHHUSA: pacyer
BaKyyMHBIX U BO3JIYILIHBIX PECUBEPOB; pacyeT 3aKUMHBIX YCTPONCTB; pacueT MpUBOAA.

4. O0beM AUCHUIIMHBI H BH/IbI Y4e0HOI padoThl

Bun yuebnoi paboTbl Konngectso Bcero Bcero
3a4€THBIX €. | aKaJeMUYeCK | aCTPOHOMHUYECKUX
UX YaCOBB | YacOB B CEMECTpe
ceMecTpe
OO0uiasi TPy10€eMKOCTh 6 216 162
JAUCUHMILTHHBI
AyAUTOpPHBbIE 3aHATHS: 15 54 40,5
Jlexnun 6 45
ITpakTHyeckue 3aHsTH 48 36
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3,2 114 85,5

CamocTosTe/IbHasA pa6oTa:
38 28,5

[ToagroToBKa K NpaKTUYE€CKUM
paboTam
I[logroroBka K KOHTPOJIBHBIM 38 28,5
paboram
Jpyrue BUIBl CaMOCTOSTEIHHOMN 38 28,5
paboThI
KonTpoJasn 1,3 48 36
By ©TOroBOro KOHTPOJIS JK3aMeH

AHHOTAIUs padoyeil MPorpaMMsbl JHUCHHIJIHHBI

b1.B.07 «MaTemaTHuyecKoe Mo/JieJIMPOBaHNE B TEXHOJIOTUH NePepadoTKH NMOJUMEPOB)
Hanpasnenue 18.04.02 «3uepro- u pecypcocdeperaromnime Iporecchl B XUMHUECKOH
TEXHOJIOTHH, HEPTEXHUMUU ¥ OMOTEXHOIOTHH»
MarucTepcKoi MporpaMmsl
«CoBpeMEHHOE TEXHOJIOIMUECKOe 000pyI0BaHKE I1ePEPadOTKU MTOJIUMEPOB)

1. Hesn AMCHMIUIMHBI — HAYYUTH METOJAM PACYETa OCHOBHBIX IIPOLIECCOB MEPEPabOTKH
IJIACTMACC, C TIOMOIIBIO KOTOPHIX MOKHO OMNPEEIIUTh OCHOBHBIE TEXHOJIOTHYECKUE ITapaMETPhI

OCHOBHBIX IIPOLIECCOB, UCIOJIb3YEMBIX IIPU MOJYUYEHUHU PA3JINYHBIX U3EIUN U3 IIacTMAacC.
3anaya U3y4EeHMs] AUCLMUILIMHBI CBOAUTCA K CHUCTEMAaTUYECKOMY HM3YyYEHHUIO METOJOB U

HOAXOMOB K MAaTeMaTHYeCKOMY OIMCAHUIO OCHOBHBIX TEXHOJOTMYECKUX IPOLIECCOB,
MCIIOJIb3YEMBIX ITPH NMPOU3BOJICTBE U3JEIHMM U3 IJIACTUUECKUX Macc.

2. B pe3yabrare oCBOeHHMs JUCHMIUIMHBI OOy4YalIIUiics [J0JLKeH 00JaJaTh
cnenyromumu npodeccunonanbubvu (1K) komnerenusmu:

—  CIOCOOHOCTBIO (POPMYNHMPOBATh HAYYHO-HCCIIEAOBATENbCKHE 3aJjadd B 0OJIacTH
peanu3aiuu YHepro- u pecypcocoepexenus u pemars ux (I1K-1);

— TOTOBHOCTBIO K MOHMCKY, 00pabOTKe, aHaJIu3y U CUCTEeMAaTH3al[MM HAayYHO-TEXHUYECKON
UH(pOpMAIIMH 110 TEME MCCIIEI0BaHUs, BHIOOPY METOIUK 1 cpe/icTB pemenus 3anaun ([1K-3);

- TOTOBHOCTBIO pa3padaTbiBaTb MaTe€MaTH4YeCKHE MOJEINM U  OCYIIECTBIATh HX
JKCIIepUMEHTANbHYIO poBepKy (ITK-6).

3HaTh:

— MareMaTH4eCKOe OMHCaHNE MPOLECCOB CMENIEHUSI ChITYYHX MPOIYKTOB;

— MareMaTH4eCKOe ONHMCAaHUE CMEIIECHUS BBICOKOBA3KUX JKUKOCTEM;

— METOoJbl pacyeTra Haubojiee pPACIPOCTPAHEHHBIX B IPOMBIIUIEHHOCTH NepepadoTKU
IJIACTMAcC CMECHUTETIEH;

— MareMaTH4ecKoe OMMCaHue Mpolecca BaJlbLIEBAHNUS;
MaTeMaTHYeCKOe ONMMCcaHue paboThl OHOIIHEKOBBIX U ABYXITHEKOBBIX IKCTPYIEPOB;

— METO/Ibl pacyeTa OCHOBHBIX MTPOLIECCOB, MPOTEKAIOIINUX B TEPMOILJIACTaBTOMATAX;

—  METOJBpl pacyera IPOLECCOB, MPOUCXOIAIIMX IPU IPOU3BOACTBE W3AEIUN INpHU
CBOOOJHOM M HETaTUBHOM ITHEBMO- BAKYYMHOM (POPMOBAHHH.

Ymern:

— BBINIOJIHUTh PAcyeThl OCHOBHBIX IapaMeTpOB IIpolecca CMEUIEHUS ChITyYuX
IPOJYKTOB;

— BBIOJHUTH pacueThl OCHOBHBIX MapaMeTpPoOB Ipollecca CMEMICHHS BBICOKOBSI3KUX
JKUJIKOCTEH;
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— BBINOJHUTH PacyeTbl OCHOBHBIX IMApaMETPOB Ipollecca BajJblEBaHUS IMOIMMEPHBIX
MaTepuasos;
— BBITIOJHUTH PAcUEThl OCHOBHBIX MTAPaMETPOB PAOOTHI OJHONTHEKOBBIX U JBYXITHEKOBBIX
IKCTPYIEPOB;
— BBINOJIHUTH PACUeThl MPOIIECCOB IUIACTUKALIMM, BIPHICKA M 3arOJHEHHUS (POPMYIOIINX
MOJIOCTEW MPU MPOU3BOJICTBE KOHKPETHOT'O U3/IENIUS METOIOM JIUThS MOJ] AaBJICHUEM;
— BBINOJIHUTH PACUeThl PA3HOTOIIIUHHOCTH H3/IEHA, TOTy4aeMbIX METOAAMHU CBOOOIHOTO
Y HEraTUBHOTO MTHEBMO- BAKYyMHOTO ()OpMOBAHUSI.
Baanern:
— METOAAMM OMNpPEJENICHNsS ONTHUMAJIbHBIX U PALMOHAIBHBIX TEXHOJIOTMYECKUX PEKUMOB
paboTsl 000pyIOBaHUS AJIs IEPePabOTKU TIIACTMACC B TOTOBBIC U3/ICIIHS,
— MeTrogaMu aHaiu3a 3(pPEeKTUBHOCTH pabOTHI MepepadaThIBAIOIIETO 00OPYIOBAHUS TPH
IIPOU3BOACTBE KOHKPETHOTO U3/IENIHNS;
— METOAaMM YOpPAaBJIEHUS W  PETYIHpPOBaHUS TEXHOJOTMYECKUMHU IIPOLECCaMH,
IPOUCXOSIIMMH B TIepepadaThIBatoieM 000pyI0BaHUH.
3. KpaTkoe coaep:kanue TUCHUTIUHBI
1 Monyne 1. Mexanu3msbl nporieccoB cMenienus. Kpurepun kauectsa cMeIIeHUs!
CBIMMYYUX MPOAYKTOB. CMelIeHIe BRICOKOBA3KUX KUAKOCTel. Pacyuer mpoueccos,
IIPOTEKAIOLINX B CMECUTEIIAX Pa3INYHOro TUna. Pacuer mponecca BanblieBaHUs.
Cwmemienune
OO01re NOHSTHS U ONIPEAETICHUS
Kputepun kauectBa CMEIICHUS CHITYYHX MTPOAYKTOB
CMmeleHne BbICOKOBSA3KUX KUAKOCTEN
Wneanu3upoBaHHas KapTHHA CMELICHUS
Pacuersl nporieccoB cMelIeHNsI B pPOTOPHOM CMECHUTENIE 3aKPBITOTO TUIIA, JIOMACTHOM
CMecCHuTele OTKPBITOTO THIIA, B CMecuTeNe 6apabaHHOro THIa
1.2 Pacuer nmpouecca BanblieBaHMs U TEIUIOBOM OanaHC BajblOB
Monyns 2. PacdeTsl npoieccoB, MPOUCXOASIINX B OTHOIIHEKOBBIX IKCTPYyAEpax U B
JIBYXIIIHEKOBBIX JKCTpynepax
2.1 PacueT paGoThl OTHOIITHEKOBOH MaIIMHBI
2.1.1. Pacuer 30HBI MUTaHUS OTHOITHEKOBOW MaITUHBI
2.1.2  Pacuer 30HbI 103UPOBaHUS OJHOUTHEKOBOW MAIIMHBI
2.1.3  Pacuer MOUIHOCTH MPUBOAA OJHOIIIHEKOBOW MaIIMHbI
2.1.4  Ilpou3BoauTENBHOCTH JO3UPYIOLIEH 30HbI PU PA3IUYHBIX COYETAHUSX I1ara Hape3Ku
Y TIIyOMHBI BUHTOBOTO KaHaja

— e e e e
N Sy
DB W N =

22 [Tpon3BOAUTENBHOCTD OJTHOLITHEKOBOIO 3KCTPYyAEpa 110 30HE JI03UPOBAHUS C YUETOM
TUAPABINYCCKOTO COMMPOTHUBIICHUA I'OJIOBKU

23 [Tpuniun pacyera GoOpMyIOIIMX TOJIOBOK SKCTpyAepa

2.4 [Tpon3BOAUTENBHOCTS U MOITHOCTh MPUBOJIA JIBYXIITHEKOBBIX IKCTPYAEPOB

2.5 TemnnoBoit 6anaHCc SKCTPYyAEPOB

3 Monynb 3. Pacuersl nporieccoB B y3i1ax IUIACTUKALMK U BIPbHICKA

TepMoIacTaBTOMaroB. TeopeTuueckue OCHOBHI Mpolecca TepMpHOPMOBAHHUSL.
OcHOBBI pacyeTa Ipolecca IKCTPY3MOHHO-BBITYBHOTO (JOPMOBaHUS

3.1 PacueT mpou3BOUTENLHOCTH TEPMOIIACTABTOMATOB
3.2 Pacuer naBieHus TMThS U CKOPOCTH BIPHICKA
33 Pacuet npoueccoB TepmodopmMoBaHUs

3.3.1 Pacuer HarpeBa JIUCTOBBIX 3aTOTOBOK

3.3.2  Pacuer nporecca cBOOOTHOTO (OPMOBAHHUS

3.3.3  Pacuer npouecca HeraTuBHOroOpMOBaHHUSI

34 Pacuet nporeccoB 3KCTPY3MOHHO-BBITYBHOTO (HOPMOBaHUS
3.4.1 Pacuer CkOpOCTH PKCTPY3UH 3arOTOBKH

342  JlepopmaiimoHHOE MOBEAECHUE SKCTPY3UOHHBIX 3aTOTOBOK
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4. O0beM IMCUMIIMHBI M BUABI Y4eOHOI padoThI

Bun yaeOHOM paboThI Bcero Bcero Bcero
3a4€THBIX €. | aKaJIEMUICCKUX ACTPOHOMUYECKHU
4acoB B X 4acoB B
cemecTpe cemecTpe
OO0urast TPy10€eMKOCTb TMCIUILIAHBI 6 216 162
AyIuTOpHBIE 3aHITHS: 1,9 70 52,5
Jlexkuun 12 9
[TpakTHdeckue 3aHsTHSI 58 435
3,1 110 82,5
CaMmocTosiTe/IbHAsA paboTa:
[TonroroBKa K  KOHTPOJBHBIM 60 45
paboram
Jpyrue BHIBI CaMOCTOSATENBHOM 50 37,5
paboThI
KonTpoas 1 36 27
Buj uToroBoro KOHTpOJIst DK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHUINJIMHBI

b1.B.08 «KosouaHass XumMusi oJUMeEPOB»
Hanpasnenue 18.04.02 «3uepro- u pecypcocdeperaromnime Iporecchl B XUMHUECKOH
TEXHOJIOTHH, HEPTEXUMHUU ¥ OMOTEXHOIOTHI»
MarucTepcKoil mporpaMmmsl
«CoBpeMEHHOE TEXHOJIOTHYECKOE 000PyI0BaHKE MEPEePaOdOTKH MOTUMEPOBY

1. Henum AUMCHMILVIMHBI - JaTh COBPEMEHHbIE M HAyYHO OOOCHOBAHHBIEC 3HAHUS O
MOJIMMEPAX U MOJUMEPCOAEPIKALIUX CUCTEMAaX, UX OCOOCHHOCTSIX M KOJUIOMJIHO — XUMHUYECKHUX
CBOMiCTBaX M TeM caMbiM CcHOPMHUPOBATH TEOPETHYECKYy0 0a3y y  MarucTpos,
CHEeHUAIM3UPYIOIIUXCS B 00JacTH MOJMMEpPHBIX MaTepuaioB. [loka3aTh posib KOJUIOMIHO —
XUMHUYECKHUX SIBJIEHUN M IPOLECCOB B TEXHOJIOTMH HAIOJIHEHHBIX IMOJUMEPOB, B TEXHOJOTUU
MOJIMMEPHBIX IUJIEHKOOOPA3yIOUIMX KOMIO3UIUMI U B JPYrMX TEXHOJOTHUSIX MOJIMMEPHBIX
MaTepHajIoB, 03HAKOMUTh OO0YYaIOIUXCs € KOJUIOMAHO - XMMUYECKMMU OCHOBAMHM YIpaBJICHUS
IpoLeccCaMH CTPYKTYpPOOOpa30BaHus B OJUMEPHBIX KOMITO3UIIMOHHBIX MaTepuaax.

Nzyuenne nucrumuinabl «KommonaHas XMMHUs TOJIMMEPOB B NepepabOTKe MIaCTUYECKUX
Maccy» CocoO0CTBYET (POPMUPOBAHUIO CIASAYIONUX KOMITETEHIINMN:

OOIIEKYIbTYPHBIX:

- TOTOBHOCTBIO K CAMOpPa3BUTHUIO, CAMOPEATU3ALIUM, MHCIIOJIIB30BAaHUIO TBOPUYECKOTO
noreniuana (OK-3);

oOmenpodeccuoHaNbHBIX:

- TOTOBHOCTBbIO K KOMMYHHKAllMM B YCTHOW M NHCbMEHHOH (opMax Ha PYCCKOM H
MHOCTPAaHHOM SI3bIKax JJIs pelieHus 3a1a4 npodeccuonanbHoi aesarenbHoctu (OIIK-1);

- CIOCOOHOCTBIO K MPO(ECCHOHATBHON 3KCIUTyaTallii COBPEMEHHOTO0 00OpYIOBaHUS U
npuOOpPOB B COOTBETCTBUHM € HampapieHHeM U nmpoguiem noarotoBku (OIIK-3);

npodeccruoHaNbHBIX:

Hay4YHO-HUCCIIE0BaTENbCKAsl e TEIbHOCTB!

- CIIOCOOHOCTBIO OpPraHU30BaTh CAMOCTOSTENBHYIO W  KOJUIGKTUBHYIO HAy4dHO-
uccienosarenbekyto padoty (I11K-2);

- TOTOBHOCTBIO K NOMCKY, 00pa0oTKe, aHaJu3y M CUCTEMaTH3aIM1 HAyYHO-TEXHUYECKOM
uH(pOpPMAIMH 110 TEME UCCIIEeI0OBaHMs, BHIOOPY METOAUK U cpencTB pemenus 3agaqun (11K-3).
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2. B pesyabrare u3ydeHusi aucnuiiimHbl «Kostomanas XuMHsI MOJIMMEPOB B
nepepadoTKe MIACTHYECKUX MACC» MATHCTP T0JIZKEH:
3HaAmMb:

® OCHOBHBIC JOCTI)KCHMS W HAIPABIICHUS Pa3BUTUSA COBPEMEHHOM KOJUIOMJHOM XMMHH, a
TaKxke (PU3NIECKON XUMHUH MTOJIMMEPOB;

® 0COOEHHOCTM MOJIEKYJSIPHOTO CTPOEHHS IOJHMMEPOB U XapaKTEPUCTUKU MaKpPOMOJIEKYJ,
00yCJI0BIMBAOIIME NTEPEXO0]] X PACTBOPOB U3 TOMOI'€HHOI'O COCTOSIHUSA B KOJJIOUIHOE;

® TEPMOJMHAMHUYECKHE aCHEKThl CaMOIPOU3BOJIBHOIO JAMCIEPIrUPOBaHUSA IOJIUMEPOB B
HU3KOMOJIEKYJIIPHBIX KUAKOCTAX U arperaTUBHOM YCTOMYMBOCTH PACTBOPOB IOJIMMEPOB;

® 3aKOHOMEPHOCTM U OCOOEHHOCTH IPOTEKAHUs IMOBEPXHOCTHBIX SBJICHUH B IOJUMEPHBIX
cucremMax;

® [pUPOAY CHUJ B3aMMOJCHCTBHS MEXIY YacCTHLIAMHU TUCIEPCHON (ha3bl HANOIHEHHBIX
IIOJIMMEPHBIX CUCTEMAX;

® OCHOBHBIE KOJUIOMJIHO — XUMHUYECKHE XapaKTEPUCTUKHU JHCIEPCHBIX HAIOJHUTEICH
[IOJIMMEPOB U METOBI UX OIPEACIICHNUS;

e crnoco0bl PEryJupoBaHUs IMPOYHOCTU KOHTAKTOB, BO3ZHUKAIOIIUX MEXAY YacTUIAMH B
JUCIEPCHBIX CHUCTEMax M IIOJIYYECHHsS IIOJUMEPHBIX KOMIIO3ULIMOHHBIX MAaTepHaloB C
3a/1aHHBIM KOMIUIEKCOM CBOWCTB.

ymems:

e 000CHOBaTh BHIOOpP TEMbl HAYYHOI'O MCCIEA0BAaHUSA, €r0 1I€JIM, 3aJa4ld U YT JOCTUKEHMUS,
METO/I0B dKCIIEPUMEHTAIBHBIX U3MEPEHUH;

® [PaMOTHO aHAJIU3UPOBATh PE3YJIbTATHI IKCIEPUMEHTAIBHBIX UCCIEAOBAHUH U AeTaTh HAYYHO
000CHOBaHHbIE BBIBO/IbI;

¢ YyCTAaHaBJIMBATb OCHOBHBIC q)aKTOpI)I, BJIMAIOIIHUE Ha IMPOLECChHI U ABJICHHUA, MMPOTCKAIOIIUC B
HCCIIENYEMOH CUCTEME;

® UCMOJb30BATh MOJTYYEHHBIC 3HAHUS JUI PELIeHUs IPOPecCHOHANIbHbIX 3a/1ay;

® PACCUMUTHIBATH THCTOIPAMMbI U KPUBBIE PACHIPEICIICHUS YAaCTUL HAITOJIHUTES 110 pa3Mepam;

® [POBOJUTH M3MEPEHMsS HA KAWUIIPHBIX M POTALMOHHBIX BHUCKO3MMETpPAX, CTPOUTh
PEOJIOTHUICCKUEC 3aBUCUMOCTH 110 IMOJTYYCHHBIM JaHHBIM U aHAJIU3UPOBATH HX.

enaoems.

® COBPEMCHHBIMH M J3KCICPUMCHTAJIBHBIMU METOAaMH HCCIICAOBAHUA KOJUIOMAHBIX CUCTEM C
KUJKON NUCIIEPCUOHHOM CPeloi;

® METOJAMH HCCIENOBAaHUS CBOMCTB pPAacTBOPOB IOJMMEPOB M pacuera IO IOJyYEHHBIM
3aBUCUMOCTSIM IIapaMeTPOB B3aUMOJECHCTBUS MEKY ITOJINMEPOB U PACTBOPUTEIIEM;

¢ MCTOAAMHU ONPCACICHUA IMOBCPXHOCTHOI'O HATSIKCHUA )KI/II[KOCTGI\/JI U yrjla CMadWBaHUA
(xpaeBoro yria);

® PEOJOTMYECKMMH METOJAaMH HCCIICOBAHMS HANOJHEHHBIX IIOJIMMEPHBIX CHCTEM H
croco0aMu pacyeTa NpPOYHOCTH €TMHUYHOIO KOHTAKTa MEXAY YaCTHLIaMHU HAIlOJTHUTEJS.

3. Kparkoe cogep:kanue TUCHHUIINHBI

Moayaws 1. Ocobennocmu MONEKyIAPHO2O CMPOEHUS NOAUMEPOS U KOIIOUOHO-XUMUYECKUE
C60UCMBA NOTUMEPHBIX CUCTEM

[Tpu3Haku O0OBEKTOB KOJIOMAHOM XUMUH. OCOOEHHOCTH MOJEKYJISPHOTO CTPOEHUS
MIOJINMEPOB M BIUSHHE UX HA CBOWCTBA INOJIMMEPHBIX CHUCTEM M MarepuanoB. Pa3zHOBHIHOCTH
reTepOreHHO-AUCIIEPCHOTO COCTOSIHUS TOJIMMEPHBIX cucteM. JInohoOHble U nHOQHUIBHBIC
nucrepcHele cucteMbl. KoutogHo-xuMuueckue CBOWCTBA IUIACTU(UIMPOBAHHBIX MOJUMEPOB,
IJIACTU30JI€M W IUIACTUIENIEH, JIATEKCOB, JIAKOKPACOYHBIX KOMIIO3MIIMM, HAIOJIHEHHBIX
MOJINMEPOB, TOJTMMEPHBIX [IEHOK, BOJIOKOH, U MEMOpaH.
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PactBopbl moaMMEpPOB Kak MEPEXOJHbIE CUCTEMbl MEXAY UCTUHHBIMU (TOMOTE€HHBIMU) U
KOJJIOWJHBIMM CHCTEMaMH. YCJOBUS CaMOINPOU3BOJIBHOIO IUCIEPTUPOBAaHUS (PAaCTBOPEHHUS)
NOJMMEPOB B HU3KOMOJEKYJSPHBIX  JKUIKOCTSAX, POJb  SHTpONUHHOro  (hakropa.
KomOunatopuanbHas ¥  HEKOMOMHATOpPHAJIbHAs  COCTABJISIIOILME SHTPOIMM  CMEIEHUs
HOIMMEpPOB ¢ pactBoputeneM. (OCOOCHHOCTH accouualMd MakKpOMOJIEKYld B PacTBOpax.
OOpa3oBaHue B pacTBOpax MOJMMEPOB HAJAMOJIEKYJSPHBIX U IMPOCTPAHCTBEHHBIX CTPYKTYP.
CrynHU IOJIMMEPOB U UX PEOJIOTUYECKUE CBOMCTBA.

Monyasb 2. Medxcghasznvie ciou u nogepxHocmuovie a61eHUs 8 NOIUMEPHLIX CUCTNEMAX

[ToBepxHOCTHOE HATSKEHUE MOJIMMEPOB. BiusiHue MonekynsipHOi Macchl, TeMrepaTyphl,
¢u3uveckoro 1 $pa3zoBOro COCTOSHUS MOJMMEPOB HAa X MOBEPXHOCTHOE HATsDKEHUE. PacueTHbie
U DKCHEPUMEHTAIbHbIE METOJAbl OIpPEAETCHUS MOBEPXHOCTHOIO HATSHKEHUS IOJIMMEPOB B
TBEPAOM COCTOSIHMM. [lOBEpXHOCTHBIE CIIOM B MOJMMEPHBIX CHUCTEMAX, HMX CTPYKTypa H
cBoiicTBa. OcOOEHHOCTH MOBEPXHOCTHBIX SIBJICHUI B MOJMMEPHBIX CHCTEMaX. 3aKOHOMEPHOCTHU
a/1coOpOIIMK OJIMMEPOB U3 PACTBOPOB HA MOBEPXHOCTH TBEP/BIX TEI.

Moayasb 3. Pacmeopvl nonumepos u ux KOiI0UOHO-XUMUYECKUEe CEOUCEA

Bnusiaue anmuHbl 1 rTMOKOCTH MOJIMMEPHOH LIEeNH, a TaKKe «KauecTBa» PacTBOPUTENS Ha
KOH(POPMALIMU MaKPOMOJIEKYJ U KOJUIOMTHO-XMMHUYECKHE CBOIMCTBAa PAaCTBOPOB IOJUMEPOB. 0-
pacTBOpBl NOJIMMEPOB KaK KOJUIOWJHBIE CHUCTEMBL. OKCIEPUMEHTAIbHOE OIPEICIICHUE
MOJIEKYJISIPHOM Macchl IOJUMEPOB M TEPMOJUHAMMUYECKUX [1apaMETPOB UX B3aUMOJEHCTBUS C
pacTBOpUTENIEM METOJIaMH CBETOPACCESHUs, CEUMEHTAIMM B LIEHTPOOESIKHOM I10JIe U METOJIOM
KaIWUISIPHOM BUCKO3UMETPUH.

[lonuanekTponuTtel M KOJUIOWAHO-XMMHYECKHME  CBOMCTBA  HMX  PacTBOPOB.
N3030eKTprudecKas TOUKa, MOTUIIEKTPOIUTHBIN U JIEKTPOBA3KOCTHBIN 3()(heKThI.

Mopnyas 4. [lonumepHvle u KOMRO3UYUOHHBLE MAEPUATIbE

HanonHeHHble mosimMepsl Kak JUCHEPCHBbIE CUCTEMBbI, X Kiaccudukanus. [lucrnepcHble U
BOJIOKHHCTBIE HAIIOJIHUTEJIN IOJIMMEPOB, HX KOJUIOMJHO-XMMHUYECKHE XapaKTEPUCTUKU U
METO/BI OIpeNeNeHusl. DHEeprust M Cuja HapHOro B3aUMOACHUCTBUS 4YaCTHUIl HAlOJIHUTE,
ypaBHEHUs g uX pacuera. POpMUPOBAHHME CTPYKTYp B MOJMMEPHBIX CUCTEMAx 3a CUeT
BO3HUKHOBEHHUSI KOHTAKTOB MEXAY YaCTHIIAMU U B Pe3y/ibTaTe OTTAJKHUBAHUS YaCTHI. THIbI
ME)XYaCTUYHbBIX KOHTAKTOB. [IOHATHE O MPOYHOCTU €IUHUYHOIO KOHTAaKTa MEXAY YacTULAMHU.
Teopust NpOYHOCTH KOATYJISLMOHHBIX CTPYKTYP U CIEACTBHS U3 HEE.

Mopnyas 5. Peonocuueckue coticmea HanoJIHEHHbIX NOIUMEPHBIX CUCHEM

Peonornueckoe mnoBeAEHHE CHCTEM C KOAryJIsUOHHBIMH CTpyKTypamu. [lonHble
peoJIoTUYECKUE KPUBBIE I JUCHEPCHBIX CHCTEM C KOAryJsiIUOHHO — THUKCOTPOIHBIMU
CTpyKTypaMu. PacdeT mNpOYHOCTH €IMHUYHBIX KOHTAaKTOB IO JAaHHBIM PEOJOTMYECKUX
u3Mmepenuil.  [IpakTuyeckoe  HMCHOJIB30BaHHME  THUKCOTPOIHBIX  JMCIEPCHBIX  CHUCTEM.
Peonoruueckoe noBeseHne CUCTEM C AUIATaHTHON cTpyKTypoi. Peonmorndeckas (oOpatumas) u
periHoIBACOBCKas (HeoOpaTuMas) TuIaTaHCHsl.

KonnonaHo-xumMuueckue OCHOBBI OJIYYEHUS MOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTepHasoB.
BnusHue nucnepcHocTH HamojHUTeNneH, (opMbl yacTHl, TUAPOGUIBHO — THAPO(POOHOMH
MO3aMYHOCTH UX MOBEPXHOCTH Ha MPOLECChl 00pa30BaHUs M pa3pyIIEHUS MPOCTPAHCTBEHHBIX
cTpyktyp. [lpenBaputenbHOe ne3arperupoBaHue U aACOpPOLMOHHOE MOAM(PUIIMPOBAHUE
MOBEPXHOCTH YACTULl HAIMOJHUTENEH MpHU TOIYYEHUH IOJUMEPHBIX KOMIO3MIMOHHBIX
MaTepuaioB. BpiOop cTaOWMIM3aTOpOB NpHU MOJYYEHHUU [MOJUMEPHBIX KOMIO3HIIMOHHBIX
MaTepHajoB B 3aBUCUMOCTH OT MPUPOJIbl AKTUBHBIX IIEHTPOB Ha ITOBEPXHOCTH YaCTHUI
HATIOJTHUTEJIS.

4. O0beM yueOHOi TUCIHIIHHBI

Oo0Bem

Buabl yueOHoii padoTnl
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B 3aueTHBIX B B
aKajeMHYecKHX | ACTPOHOMHYECKHX
eAMHUIAX
yacax gacax

OO0masi Tpy10eMKOCTh 3 108 81
THCIHUTUINHBI 0 y4e0HOMY TJIAHY
AyAUTOpPHBbIE 3aHATHS: 15 54 40,5

Jlexuuu (Jlek) 12 9

[Tpaktrueckue 3ansatus (I13) 24 18

JlaGopaTtopust 18 13,5
CamocrositesbHas padora (CP): 15 54 40,5
Bujg nTOoroBoro KOHTpoOJIst 3a4eT C OLEHKOM

4.4.3. IlucuMIuIMHbI BADMATHBHON 4aCTH (AUCHUILIMHBI 110 BHIOOPY)
AHHOTANUsA padoyei NPOrpaMmMbl TUCUUIIMHBI

b1.B./1B.01.01 «MexaHuKa moJIMMePHbIX KOMIIO3UIIHOHHBIX MATEPHAJIOB»
HanpasneHue 18.04.02 «3Hepro- u pecypcocdeperarme mporecchl B XUMHUIECKOM
TEXHOJIOTHH, HEPTEXUMUU 1 OMOTEXHOIOTUN»
MarucTepCcKoOi IporpaMmsbl
«CoBpeMeHHOE TEXHOJIOrHYEeCKoe 000pya0BaHHe NepepaboTKH MOITMMEPOBY»

1. ucuunnuna «OHepro- u pecypcocOepexeHue B nepepadoTke IactMace) sBiseTcs
JUCHUTUTMHOW TIO0 BBIOOPY BapuaTuBHOW dacTH. Llesib IMCHMIVIMHBI — HAy4YHTh Crioco0am U
npuéMaM MOAETUPOBAHUSA (PU3MKO-MEXAHWYECKHX CBIMCTB TMOJMMEPHBIX KOMII3MLIMOHHBIX
MaTepuasoB U U3ACIUN U3 HUX.

2. llponecc wu3ydeHus HAHUCHUIUIMHBI «MeXaHUKa ITOJIMMEPHBIX KOMIIO3UIIMOHHBIX
MaTepuaioB» HalpaBiieH Ha (POPMHUPOBAHUE CIEAYIOIUX MPOPECCHOHATbHBIX KOMIETEHIIUNI:
HAy4HO-MCCIIE0BATENbCKas JESITEIbHOCTD!

- TOTOBHOCTBIO pa3palaTbiBaTh MaTe€MaTHUYeCcKUe MOJEIM U OCYHIECTBIATH HX
JKCIepUMeHTaNbHY10 nposepky (I1K-6);

MIPOU3BOACTBEHHO-TEXHOJIOTUYECKAs! 1€ATE€IbHOCTD:

- TOTOBHOCTBIO K pa3paboTKe TEXHUYECKUX 33JaHUN Ha MPOEKTUPOBAHHE U U3TOTOBIICHHE
HectannapTHoro obopynosanus (I1K-8);

- CIIOCOOHOCTBIO K aHalu3y TEXHOJIOTMYECKHX IMPOIECCOB C LENbI0 TMOBBIIICHUS
MoKaszarejell HSHEpPro- MU pecypcocOepexeHusi, K OIEHKE JKOHOMHUYECKOW IPGEKTHBHOCTH
TEXHOJIOTHYECKUX MPOLECCOB, UX 3Kojoruueckoit 6ezonacuoctu (I1K-9).

B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI O0yUYaOUIUIICS TOKEH:

3HaTh:

- OCHOBHBIE MOJIOXKEHHUS U PacCUETHbIE METO/Ibl, UCIIOIb3YyEMbIE B MEXAHUKE MMOJIMMEPHBIX
KOMITIO3UI[MOHHBIX MaTEpUAJIOB;

- NPUHLUIBI BBIOOpA MOJMMEPHOIO0 KOMITIO3ULMOHHOIO MarepHajia U Te€OMETPHUYECKUX
pasmMepoB U ¢opM, O0OeCHeyMBaIOIIUX COBPEMEHHBbIE TpeOOBaHMA HAASKHOCTH H
HKOHOMUYHOCTU KOHCTPYKIUH.

- METOAbl pacyé€ra KOHCTPYKIMM W3 TIOJUMEPHBIX KOMIIO3MIMH MAaTepuaioB Ha
MPOYHOCTh U YCTOWYUBOCTD MPH PA3TUYHBIX BO3JICHCTBUSX.

Ymern:

- UCIIOJIb30BaTh MaTeMaTHYECKUH ammapar JJis peleHus] MHKEHEPHBIX 3a/1a4d B 00J1acTH
MEXAHHUKH MMOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepHaJIOB,;
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- PacCYUTBIBATh 3JIEMEHTHI IIOJIMMEPHBIX KOHCTPYKLIMHA HA IPOYHOCTD U )KECTKOCTB;

- CaMOCTOATEJIbHO MCIIOJIh30BaTh MAaTEMAaTUUYECKUM ammapar i pacyéra MPOYHOCTHBIX
CBOI>’ICTB HOJII/IMepHI:IX KOMITO3HUIIMOHHBIX MaTepI/IaJIOB.

Baagern:

- OCHOBAaMHM KHHEMAaTHYECKOI0 W JUHAMHMYECKOIO HCCJIEIOBAHHUSI  DJIEMEHTOB
MTOJIMMEPHBIX KOHCTPYKIIHH;

- OCHOBHBIMH IIOJIOKCHHUAMHM, THIIOTC3aMHU MCEXaHUKU HOHI/IMepHBIX KOMITIO3UIITMOHHBIX
MaTepHaJioB;

- cnoco0aMu perylupoBaHysl BHYTPEHHHUX HAIPsDKEHHH, AedopMaiiiy, BO3HUKAIOIINX B
MOJIMMEPHBIX KOMIIO3UITMOHHBIX MaTepHaiax.

3. Kpartkoe cogep:xaHue JUCUMIIHMHbBI

1. DneMeHTBl MEXaHHUKH MOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTepPHAaJIOB.

O606ménnbIii 3akoH ['yka. Bsskoympyrocts. OCOOEHHOCTH CBSI3U HANPSDKEHUS U
nedopmanuu. [lomsyuects. Penakcanus. Monenu BA3KOYNPYrux MaTepHasos.

2. OCHOBHBIE CBOWCTBA IMOJIUMEPHBIX KOMITIO3UIIHOHHBIX MaTEPHAIIOB.

OmnpeneneHue ynpyrux XapakTEpPUCTHK KOMIIO3UTOB I10 CBOWCTBAM KOMIIOHEHTOB.
[Tpo4yHOCTH KOMITO3UTOB, ONpeaeisieMas 1o CBOicTBaM KOMIOHEHTOB. DakTophl, BIUSIOIINE HA
IPOYHOCTh MOJUMEPHBIX KOMIIO3MLMOHHBIX MaTepuajoB. BiusHHE CKOPOCTH HarpyXeHus.
JluTenpHasi IPOYHOCTH B NOJMMEPHBIX KOMIIO3UIIMOHHBIX MaTEepUAIIOB.

3. IlpouHOCTh ¥ pa3pylIeHNe MOJTUMEPHBIX KOMIIO3UIIMOHHBIX MaTEPUAIIOB.

AHU30TpOTHUS MPOYHOCTH MOJIMMEPHBIX KOMITO3UITHOHHBIX MaTepHaJoB.
TpeumHoCTOMKOCTh U yCTAJIOCTh MOJIMMEPHBIX KOMIIO3ULMOHHBIX MarepuanoB. OCOOEHHOCTH
pa3pyueHus MOJIUMEPHBIX KOMITIO3UIIHOHHBIX MAaTEPHAIIOB.

4. O0beM JMCUHMILIMHBI M BH/IbI Y4eOHOH padoThl

Bun yuebHoit paboThl KomnuectBo | KommuectBo KomnuaecTBo
3a4E€THBIX aKaJeMHYCCKUX ACTPOHOMHUYECKHX
ell. 4acoB 4acoB

Bcero: 4 144 108

AyauropHasi pabora, B T.4. 1,7 60 45

Jlekuu 12 9

[TpakTHueckue 3aHATHS 48 36

CamocrosiTesqibHast paboTa, B T.4. 2,3 84 63

IToaroTroBka K MpakTUYECKUM 30 22,5

3aHATHAM

IToaroroBka K KOHTPOJIBHBIM 30 22,5

paboram

Hpyrue Buabl CaMOCTOATENBHOU 24 18

paboThl

Bua MTOroBoro KOHTpoOJIsi: 3a4€T C OLIEHKOM

AHHOTanus padoyeil NporpaMMbl M CUUILIHHBI

b1.B./1B.01.02 «JHepro- u pecypcocoepexxeHue B nepepadoTkKe miacTMace
Harnpasienue 18.04.02 «DHepro- u pecypcocodeperaromniue mporecchl B XUMUYECKON
TEXHOJIOTHH, HEPTEXUMUU U OUOTEXHOIOTHI
MarucTepcKoi MporpaMmabl
«CoBpeMeHHOE TEXHOJIOrHYeCKoe 000pyaoBaHe MepepadoTKU MOTUMEPOBY»
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1. IucuunnuHa «HEPro- M pecypcocOepekeHrne B MepepadOoTKe IUIacTMacey SBISETCS
JUCIUIIMHON 1O BBIOOpY BapuaTuBHOW dYacTu. llempto gucnumauubl  «OHEpPro- u
pecypcocOepexeHre B TepepaboTKe IiacTMacc» sBIsSeTcs (HOPMHUpPOBAHHE y MAaruCTPaHTOB
3HAaHUU M KOMIIETEHIMI B 001aCTU TEOPUH U MPAKTUKH OCYLIECTBIIEHUS COBOKYITHOCTU Mep IO
3¢ (HEeKTUBHOMY HCIOIB30BAHUIO JHEPro- M PECypcocOeperammux  TEeXHOJOTHH; a Takke
O3HAKOMJICHHE C METOJaMH, MpoLeccaMH, KOMIUIEKCOM OpPraHU3allMOHHO-TEXHUYECKHUX
MEPOTPUITHI, COMPOBOXKIAIONIMX BCE CTAAUHU >KM3HEHHOI'O LUKJIA MPOAYKIIMH U3 IJIaCTMAacC,
HAIPAaBJICHHBIX HAa PAllMOHAJILHOE HCII0JIb30BAHKUE U IKOHOMHOE PacX0J0BaHUE MaTepUaIbHBIX U
SHEPreTUUYECKUX PECYpPCOB.

2. B pe3yjbTaTe 0CBOEHUS TMCUUILIMHBI 00y4YalOIMACA (MATHCTPAHT) JI0JIZKEeH:

3HaTh:
- KOMIUIEKC CBOMCTB COBPEMEHHOIO MapOYHOIO aCCOPTUMEHTAa MOJUMEPHBIX MAaTepuajoB
(TEepMOILIACTOB U PEAKTOIIACTOB)
— OCHOBHBIE NPUHIUIBI PALMOHAIBHOTO BIOOPA MOJTMMEPHBIX MAaTepUaIOB AJi U3TOTOBICHHUS
U3JIENAN C IPUMEHEHUEM PEeCypCcoCOeperarmnux TeXHOIOTHH;
— OCHOBHbI€ MIPUHIIUIIBI PALIMOHAIBHOTO KOHCTPYHPOBAHUS U3/IETHUI U3 IJIacTMace:
— COBpPEMCHHBIC PECcypco- MU DHEProcOCpEraroIine TEXHOJOTUW TPOW3BOJCTBA H3ACIUN U3
IJIACTMACC, MOJTYYaeMbIX Pa3IMYHBIMU METO/IaMU MepepadOTKH.
- COBPEMEHHYIO CHCTeMY 00pa30BaHHUs IJIACTMACCOBBIX OTXOJIOB M €€ yIpaBIlICHUE,
- CTaJIuu 0OpaIeHus IJIACTMACCOBBIX OTXOJI0B (COOpP, COPTUPOBKA),
- COBPEMEHHBIE TEXHOJIOTHH B 000PyIOBaHHE TIepepabOTKH TTACTMACCOBBIX OTXOJIOB,
- MHHOBAIIUU B TEXHOJIOTUAX M OOOPYIOBAaHHUH I EpepabOTKU MIaCTMACCOBBIX OTXOOB.
YMmernb:
— BBIOMpATh MapKy MOJIMMEPHOr0 MaTepuaia Juis IPOU3BOACTBA HU3/ENNs XOPOIIEro KauecTna
C MUHUMAJIHBIM PacX0IOM ChIPbS;
— BBIOMPATh PAlIMOHATBHYIO KOHCTPYKIIUIO U3/1ETIHS;
— mom0WpaTh TEXHOJIOTHMYSCKHN TPOIECC TPOU3BOJACTBA W3ICIMA W3 IJaCTMacC ¢
MUHUMAaJIbHBIMU SHEPro3arparamMmu
- IPUMEHATH COBPEMCHHBIC TEXHOJIOTHH M 00OpYIOBaHWE IS TEepPepadOTKH IUIACTMACCOBBIX
OTXOJ/IOB
Baanern:
- COBPEMEHHBIMH  TEOPETHUECKMMH W  TMPAKTUYECKUMHU  MPEACTaBICHHUSIMH O
pecypcocOepekeHUN Ha BCEX CTAAMSIX TEXHOJOTHYECKOTO IUKJIA M3TOTOBJICHUS W Peali3alliu
U3JENUN U3 TIaCTMACC;
— METO/IaMHt BBIOOpPA paIlOHATBLHBIX SHEPTOCOEPETaloNUX TEXHOIOTHHA
— COBPEMEHHBIMHU MPEJICTABICHUSIMH 00 YTUIIU3allMU TUIACTMACCOBBIX OTXOOB.

[Ipouiecc u3y4yeHHWS TUCIUILUIMHBI «JHEPro- M pecypcocOepexeHne B mepepaboTke

IUIaCTMACC» HapaBiieH Ha (OPMUPOBAHUE CIETYIOIUX KOMIIETEHIIHA:
OOIEKYIbTYpPHBIX:

- CIIOCOOHOCTHIO K a0CTPaKTHOMY MBIIIICHHIO, aHanu3y, cuHTesy (OK-1);
- TOTOBHOCTBIO K CaMOpPa3BHTHIO, CAMOPEATM3ALUH, WCHIOIb30BAaHUIO TBOPYECKOTO

noreniuana (OK-3).
[TpodeccronanbHbIX:

- CIOCOOHOCTBIO (pOPMYJIMPOBATH HAYYHO-UCCIIEIOBATEIbCKUE 3ajaud B  00JacTh
peanu3aluy SHepPro- u pecypcocoepexenus u pemars ux (I1K-1);

- TOTOBHOCTBIO K pa3paboTKe MEpONpPUITHI MO SHEPro- U pecypcocOepekeHnIo, BEIOopy
obopynoBaHus u TexHonornueckoit ocuactke (I1K-7);
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- CIHOCOOHOCTBIO K aHaIN3y TEXHOJOTHMYECKUX IMPOILECCOB C IENbI0 TOBBIIICHHUS
MOKa3aTeJIe DHEPro- M pecypcocOepekeHHs, K OIEHKE AKOHOMHUYECKON 3 deKkTuBHOCTH
TEXHOJIOTHYECKHUX MPOIECCOB, UX IKoorndeckoit 6esonacuoctu (I1K-9);

- CIOCOOHOCTBIO pa3padaThiBaTh MEPONPUATHS 110 KOMIUIEKCHOMY UCIOJIb30BaHUIO CHIPbS,
1o 3aMeHe aeunuTHeix Matepuanon (ITK-11);

- CroCOOHOCTBIO CO3/IaBaTh TEXHOJIOTUU YTHIIU3AIMH OTXOJOB U CHCTEMBI OOCCIICYCHUS

9KOJIOTHYECKOM Oe3omacHocTH npousBoactea (ITK-12).
3. KpaTkoe coep:xkanune TUCIHUTIIHHBI

Pa3nen 1. MarepuanbHbie U SHEpreTudeckue pecypebl. Knaccudukaius pecypcocOepexeHus B
nepepadoTKe MIacTMACC
Pa3nen 2. Pemenne npoOiieM 3HEPro — U pecypcocOEpeKeHHsS B TEXHOIOTHIX U 00OPYIOBAaHHUH
JUTSL IEpepabOTKH TIACTMACC B M3/IEJIUS CIIOCO0AMHU JIUThSI O] TABICHUEM, DKCTPY3HH,
TepMO(OpMOBaHUs, TPECCOBAHUEM.
Paznea 3.
TexHonoruu u 000pyaOBaHUE IS [TOJyYEHUSI BTOPUUHBIX IOJUMEPHBIX pecypcoB. Bubl
MOJIMMEPHBIX OTXOJIOB.

4. O0beM JMCUMILIHHBI M BUbI Y4eOHOH padoThI

Bun yuebnoit paboTbl KomnuecrBo | KommuecTtso KonmnuectBo
3a4€THBIX aKaJIeMHYeCKHUX aACTPOHOMHUYECKUX
enl. 4acoB 9acoB

Bcero: 4 144 108

AynutopHas padora, B T.4. 1,7 60 45

Jlexuuu 12 9

[IpakTyeckue 3aHsATUS 48 36

CamocrosiTesibHast paboTa, B T.4. 2,3 84 63

Pedepar 25 18,75

ITonroroBka Kk KOHTPOJIBHBIM 25 18,75

paboram

CamMocTosATeIbHOE N3YUYEHHE 22 16,5

pa3eioB JUCIUILTAHBI

IToaroroBka u ciaua 3a4éra 12 9

Bua MTOroBoro KOHTpoOJIsi: 3a4€T C OLIEHKOU

AHHOTanus padoyeil NporpaMMbl M CUUILIHHBI

b1.B./1B.02.01 «IIpuHuUMNbl KOHCTPYUPOBAHUS U3/1eJIUH U3 MOJMMEPOB, METO/IbI pac4yéra
U MPOCKTHPOBAHMSA OCHACTKH VIS COBPEMEHHBIX TEXHOJIOTHYEeCKUX PO ECCOB
nepepadoTK MNOJUMEPOB)
HanpasieHue 18.04.02 «2Hepro- u pecypcocdeperaronye nporecchl B XMMUYECKOi
TEXHOJIOTUH, HEPTEXUMHUU U OMOTEXHOJIOTHUI
MarucTepcKoi MporpaMmel
«CoBpeMeHHOE TEXHOJIOIHUeCcKoe 000pyI0BaHNe NepepadOoTKH MOJIMMEPOB)

1. HMucuunnuna «[IpyHIUNBI KOHCTPYMPOBAHUS HW3JAEIHM M3 MOJUMEPOB, METOJBI
pacuéra W TMPOEKTUPOBAHUSA OCHACTKM JJII COBPEMEHHBIX TEXHOJIOTMUYECKHX IIPOLECCOB

nepepadoTKU TOJIMMEPOBY» SBISIETCS TUCHUIUIMHON MO BbIOOpY BapuaTuBHON uactu. Llesn
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AUCHHUILUIMHBI — IJIACTUYECKUX MAcCC, COCTABJICHNUIO TEXHUUECKHX 33aJaHUI Ha KOHCTPYUPOBaHUE
U TPOU3BOACTBO (DOPMYIOIIET0 HHCTPYMEHTa, NPUOOPETEHUIO 3HAHUH O SKCIUTyaTaluy,

XpaHEHUU U 00CTyXKMBaHUU (POPMYIOIIETO HHCTPYMEHTA.
3ajaya U3y4EeHMs] AMCLMUILIMHBI CBOJUTCSA K CHUCTEMATUYECKOMY HM3YUEHHIO METOJOB M

MOJXOJ0B K KOHCTPYHPOBaHHUIO H3JENMA M3 IIACTMACC, CO3/IaHWE TEXHMYECKOTO 3aJaHUs Ha
NPOSKTHPOBAHUE ¥  HW3TOTOBJIIEHHE (OPMYIOIIETO HWHCTPYMEHTa, TIPaMOTHOTO BbIOOpa
COOTBETCTBYIOLIET0  mepepadaThiBaloliero  o0OpyAOBaHUS,  NPUOOPETEHUIO  HABHIKOB
AKCIUTyaTaluu (pOPMYIOIIEro HHCTPYMEHTA U YXO/1a 32 HUM.

2. B pe3yjbTaTe 0CBOEHUS TMCUUILIMHBI 00y4alOMMACA (MATHCTPAHT) J0JI2KEeH:

3HaTh:

— COBpPEMEHHbIE MOAXOAbl K BBHIOOPY MOJIMMEPHBIX MaTepUajioB JJIsl W3TOTOBIICHUS
KOHKPETHBIX BU/IOB H3/IEIIHI;

— TEXHOJIOTUYECKHE OCHOBBI BbIOOpPa MapOYHOIO acCCOPTUMEHTa IOJIUMEPOB IS
IIPOM3BOACTBA KOHKPETHBIX U3/IEIINN;

— OCOOEHHOCTH KOHCTPYKTHBHOTO O(OpPMIICHUS H3AETUM, MOMy4aeMbIX Ppa3IuYHBIMU
METOAAMH [1epepadOTKU IIACTMACC B U3AEIUS;

— OCHOBHBIC TIOJOXKEHMSI TEXHHMYECKHX 3a/laHuid Ha U3TOTOBJICHHE (POPMYIOIIETO
MHCTPYMEHTA;

— COBpEMEHHbIE TpeOOBaHHS K KOHCTPYKLHMSM pa3IUYHBIX BHUAOB (POPMYIOIIETO
MHCTPYMEHTA;

— METO/IbI ONITUMU3ALUHU (HOPMYIOIIETO HHCTPYMEHTA;

— METOIbI TIPOBEICHUS IPUEMHBIX UCIIBITAHUI HOBOTO (DOPMYIOIIETO HHCTPYMEHTA.

Ymers:

— IpaBWIbHO BbIOMpaTh BUJ M MapKy IOJIMMEPHOrO MaTepuana JJisi IPOU3BOJICTBA
KOHKPETHOTO U3JIEIHS;

— IPaBUJIbHO BBIOMPATh METOJ POU3BOACTBA TOTO UM MHOTO U3/,

— KOHCTPYUPOBATh U3ACTUS U3 MOJIMMEPHBIX MAaTEPUAIOB C YYETOM CBOMCTB KOHKPETHOTO
MOJIMMEpPA U METOJIa €ro NMepepabOTKH B KOHKPETHOE U3/IETIHE;

— MpPaBWIBHO COCTaBISTh TEXHUYECKOE 33/laHHE Ha MPOCKTHUPOBAHHE M HM3TOTOBIICHUE
(bopMyIOIIET0 HHCTPYMEHTA;

— MPaBUJIBHO MOJOMpATh MApKy IepepadaThIBarollero o0opy1oBaHUs JUIsl POU3BOJICTBA
KOHKPETHOTO U3EIHUs BRICOKOTO KaueCTBa ¢ MUHUMAIBHBIMH 3aTPAaTaMy ChIPbSl 1 BDEMEHU;

— 0(hOpMIIATH TEXHUUYECKYIO JOKYMEHTALMIO IIPU MPOU3BOJICTBE N3NNI U3 IJIacTMacc.

Brnaners:

— METOJaMM OINpE/EICHUs] ONTUMAJIBHBIX U PAallMOHAJIBHBIX TEXHOJOTMUECKUX PEKHUMOB
paboThl HOPMYIOIIETO HHCTPYMEHTA,

— MeronamMHu aHaimu3a A(PQEeKTHUBHOCTH paboThl (OPMYIOIIEr0 HHCTPYMEHTa IpH
IIPOU3BOICTBE KOHKPETHOTO M3JIENHNS;

— METOJaMM YIpaBlIEHUS M  PETYINPOBaHHUS TEXHOJOTHYECKHMH Ipolieccami,
IPOUCXOJAIIMMHU B (POPMYIOIIIEM HHCTPYMEHTE.

[Mponiecc wm3ydyenus auctUIUiuHbBl  «[IpUHIUIBI  KOHCTPYMPOBAaHUS H3JCIHNA W3

MOJIMMEPOB, METO/IbI PAcU€Ta U MPOCKTUPOBAHUS OCHACTKH ISl COBPEMEHHBIX TEXHOJIOTUYECKUX
MPOIIECCOB  MEepepadOTKM  TOJUMEPOB»  HampaBieH Ha  (OPMUPOBAHUE  CIETYIOIINUX
KOMIICTCHITHM:

Oo6mmenpoheccuoHaTbHBIX:

- TOTOBHOCTBIO K HCIIOJH30BAHUIO METOJOB MAaTEMaTHUYECKOrO0 MOJEITUPOBAHUS
MaTepHaOB U TEXHOJIOTMUYECKUX MPOLECCOB, K TEOPETUUECKOMY aHAJIU3Y U HKCIIEPUMEHTAIbHON
npoBepke Teoperndeckux runores (OITK-4).

[TpodeccnoHanbHBIX:

37



- TOTOBHOCTBIO K pa3paboTKe MEPONPHUITHIA MO SHEPTO- U PecypcocOepexeHnto, BEIOOPY
obopynoBanus u TexHonoruueckoit ocaactke (ITK-7);

- TOTOBHOCTBIO K pa3pabOTKe TEXHUYECKUX 3aJaHUil Ha NPOCKTHPOBAHUE H
U3rOTOBJICHHE HecTaHapTHOro obopynosanus (I1K-8).

3. Kpatkoe coaep:kanue A1 CUUIIUHBI

1 Monyns 1. KoHCTpyKIIMOHHBIE TUIACTMACCHI M UX Kiaccudukanusi. Buioop 6a30Boii
MapKH KOHCTPYKIIMOHHOM TUIACTUYECKON Macchl. BbiOop MOAMBUIIMPOBAHHBIX MapOK
KOHCTPYKIIMOHHBIX IJIacTMacc. TeXHOJIOTMYHOCTh U3EIINM.

1.1 KoHcTpyKIIMOHHBIE MIaCTMACCHI U UX Kiaccuukanusa. Beibop 6a30BbIX U

MOAM(PHUIMPOBAHHBIX MAPOK KOHCTPYKIIMOHHOM TIACTHYECKON MACCHI.

Koncrpykunonnsie miaacrmaccesl. Knaccudukarus.

Bba3oBbie Mapku KOHCTPYKIIMOHHBIX TTACTHYECKUX MACC

MoauduirpoBaHHble MAPKH KOHCTPYKIIMOHHBIX TUIACTUYECKUX MACC

TeXHOJIOrMYHOCTh U3/IEIIUN.

Oco0eHHOCTH KOHCTPYKIIMH U3JIeIHH U3 IJIaCTMACC, MOIYyYaeMbIX pa3IuYHbBIMU

criocobamu nepepadboTKu

1.2.1  JluTble U IpecCOBaHHBIE U3/IEIIUS

1.2.2 OcobGeHHOCTH KOHCTPYKLIUU SKCTPY3UOHHBIX U3/EIHUM

1.2.3  OcobeHHOCTH KOHCTPYKLHUU TEPMO(POPMOBAHHBIX U3IEIUN

1.2.4  OcobGeHHOCTH KOHCTPYKLMN U3JENNN, TOTYYEHHBIX METOJIaMU pa3lyBa

1.2.5 TexHonoruueckas u 3KCIUTyaTallMOHHAs ycaaka

1.2.6  IloHsATHE BeTMUYUHBI IOIMYCKa, AMHUIBI JOMYCKA, YUCIIA SMHUII JJOMTyCKa, KBATUTETA
TOYHOCTH.

1.3 TexHndeckoe 3a1anue Ha GOPMYIOIINI HHCTPYMEHT. BeiOop 000pynoBaHwMs.

1.3.1 Texnuueckoe 3amanue Ha GOPMYIOUTNIT HHCTPYMEHT.

1.3.2  BpI0Op KOHKPETHBIX MapOK MepepadaThIBaOIIEro 000pyI0BaHUSI.

e
DN — = = =
AW N =

2 Monynb 2. KoHcTpykuust pOpMYIOLIEr0o HHCTPYMEHTA JJIsl JIMThEBBIX MAlIUH U
IIPECCOB
2.1 DopMyIOLINI HHCTPYMEHT IS JIMTHEBBIX MAIIUH

2.1.1  Marepuaisl JUIst U3TOTOBJIEHUS HOPM

2.1.2  XomogHOKaHAJIbHBIE TUTHUKOBBIE CUCTEMEI

2.1.3  TopsiuekaHallbHbIE TUTHUKOBBIE CUCTEMBbI

2.1.4  W3Bnedenue uzaenuii uz Gopm

2.1.5  Cucremsl OT/IeN€HUS JIUTHUKOB. MeTO/Ibl HAHECEHUS Pe3bObl.
2.1.6  YcraHOBKa M 3aKperieHUE apMaTypbl

2.1.7  TepmoctarupoBaHue Gopm

2.1.8  ®dopmooOpaszyromue IMEMEHTHI

2.1.9  llentpupyomuue 31eMeHTs! HopM

Crioco0bl mepemMenieHHst MOJHYTPSAIOLINX AIEMEHTOB (hopM

2.1.10

2.2 DopMyoIUi HTHCTPYMEHT IS [IPECCOB

3 Monyne 3 KoHcTpykiust GopMyOIIEro HHCTPYMEHTA JUIsl SKCTPY3UOHHOTO,
TEpMO(OPMOBOYHOTO U pa3AyBHOTO OOOPYIOBAHUS

3.1 OKCTPY3UOHHBIE TOJIOBKU

3.1.1  OcHOBHBbIE NTpaBUJIa KOHCTPYUPOBAHUS SKCTPY3UOHHBIX TOJOBOK

3.1.2  OCHOBHBIE THUIIBI SKCTPY3HOHHBIX TOJOBOK

3.1.3  TunppaBnuueckuil pacyeT 3KCTPY3MOHHOW I'OJIOBKH

3.2 WUucTpymeHT 11 TepMohOopMOBaHUS

3.2.1 Ilpocrelmunii ”HCTPYMEHT JJIs1 U3TOTOBIEHUS MAJIBIX CEPUM U3ENHUN
3.2.2  HHCTpyMEHT i KPYMMHOCEPUMHOTO U MAaCCOBOTO MTPOU3BOJICTBA U3ETUN
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4. O0beM ATUCHUNJIMHBI U BUABI Y4eOHOI padoThl

B N Kommuectso | KommaecTtBo KommuectBo
U yueOHOM paboThl .
3a4ETHBIX aKaJeMHYECKHX 9acOB | aCTPOHOMHYECKHX
el 4acoB
Bceero: 4 144 108
AyautopHasi pa6ora, B T.4. 1,2 42 31,5
Jlexun 6 45
[IpakTuueckue 3aHsATHS 36 27
CamocrosiTejibHas padoTa, B T.4. 1,8 66 49,5
[TonroToBka K 9K3aMeHy 20 15
Jpyrue BUIbI 46 34,5
CaMOCTOSITEJIbHOM PabOTHI
Kounrtpoin 1 36 27
Bu/1 H”TOrOBOr0 KOHTPOJIS: DK3aMeH

AHHOTAIUsA pado4yeid MPOrpaMMbl JUCUUILIMHBI

b1.B./1B.02.02 «CoBpeMeHHbIe (PU3UKO-XUMHUYECKHE METOAbI MCCJIeI0BAHUS TOJIMMEPOB»
Hanpasnenue noarorosku 18.04.02 «3Hepro- u pecypcocdeperaroiine mporeccs B

XMMUYECKOH TEXHOJIOTUH, HePTEXUMUHN U OUOTEXHOIOTUN Y,
HaNpaBJIeHHOCTD (Ipo¢uiib) NoAroToBKU «COBpEMEHHOE TEXHOJIOTHYECKOe 000pyAOBaHNE
nepepadoOTKU MOJIUMEPOBY»

1. Jucunumimna «CoBpeMeHHBbIE (U3HKO-XUMUYECKHE METOJbl  HCCIIEOBaHUS
MOJIMMEPOBY SIBIISIETCS TUCHUTIIMHOM 1O BBIOODY.

Henu quCHUMIMHBI COCTOSAT B (OPMUPOBAHUU Y OOyUaOIIUXCs YIIyOIeHHbIX 3HAHUN B
o0OJjacTu COBPCMCHHBIX (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX MCTOJOB UCCIICAOBAHMS MMOJUMEPHBIX MaTCPHUAJIOB,
OoOy4eHHUH WCMONb30BAaHUIO (PYHIAMEHTAJbHBIX 3aKOHOB i O0pabOTKH pe3yabTaToB
UCCIICIOBAaHMI, PAa3BUTHH CIIOCOOHOCTH K CaMOCTOSATENBHOMY aHAJIM3Yy pPE3yIbTaToB
HCCJICTOBAHMS.

3agaum IMCHUIIMHBI:

- TIOBBIIIEHHE YPOBHS NPOQGECCHOHATBHON KOMIETEHTHOCTH OOYYaOLIMXCS MyTeM HUX
O3HAKOMJICHHA C PpAIOM COBPEMCHHBIX MCETOJ0B HCCICAOBAHHA IIOJIMMEPOB, a TaKXKE
BO3MOXHOCTSIMM ~ MCIIOJIb30BaHMUS pacCMaTpUBAaEMbIX METOJOB JUIsl M3Y4YEHHs COCTaBa,
CTPYKTYpPBI U CBOWCTB IOJIMMEPOB;

- pa3BuTHE Yy OOydYaromuxcs METOAO0JIOIMYECKOro MOJAX0/Aa K BBIOOPY ONTHMAJIBHBIX
METO/ZIOB  HCCIEAOBaHUS, TMPUMEHEHHE KOTOPBIX OyAeT crmocoOCTBOBaTh  Hambosee
3(pPEKTUBHOMY PpEIICHUIO TOCTABJIEHHBIX HAyYHO-HUCCIIEOBATENIbCKUX 3aJad, a TaKKke
CaMOCTOSITEIbHOMY PEIIEHUIO 3a/1a4 B JalbHeHIIel MpodecCuoHanbHON AEITEIbHOCTH;

- pa3BUTHE CIIOCOOHOCTH CaMOCTOSTEJIBHOTO aHanu3a, OOO0OIIeHUs pPe3ysbTaToB
HCCIICOOBAaHUA, YMCHUA ACJIaTh 3aKJIIOUCHUA U BBIBOJIBI.

2. B pe3yabTare u3y4eHusi AUCUMIIMHBI CTYEHT [0JI7KEeH:

Obnamate  creayromuMu  oOmIeNpo(ecCHOHATBHBIMU U HPO¢eCcCHOHATBHBIMU
KOMIIETEHIIUSIMHU:

— CHOCOOHOCTBIO K MPO(ECCHOHANBHOM 3KCIITyaTallid COBPEMEHHOTO 00OPYIOBaHUS U
npuOOpPOB B COOTBETCTBUHU € HampasieHHeM U npoduinem noarorosku (OIIK-3).

— CrmocoOHOCTBIO  (POPMYIHPOBaTH HAYYHO-HCCIENOBATENbCKUE 3a7aud B 00JacTu
peann3anuy SHepro- u pecypcocoepexenus u pemars ux (I11IK-1);

— CIIOCOOHOCTBIO OPraHU30BaTh CAMOCTOATENBHYI0 U  KOJUICKTHBHYIO HAay4YHO-
uccienoparenbekyto padoty (I1K-2);
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— FOTOBHOCTBIO K MOUCKY, 00paboTKe, aHAIH3y ¥ CHCTEMAaTH3allii HAyYHO-TEXHUYECKOM
nH(OpMaIu 10 TeMe UCCIIEA0BaHMS, BRIOOPY METOUK U cpeAcTB pemenus 3amaaqun (11K-3);

— CIMOCOOHOCTBIO HCIONB30BaTh COBPEMEHHBIE METOIWKH W METOIbI, B MPOBEICHUU
SKCIIEPUMEHTOB U MCTIBITAHUM, aHATM3UPOBATh UX PE3YIbTaThl U OCYIIECTBIISATH UX KOPPEKTHYIO
unrepnperanuio (I[1K-4);

— CHOCOOHOCTBIO COCTAaBJISITh HAYYHO-TEXHUYECKUE OTYETHI M TOTOBUTH MyOJIUKAIIUU IO
pe3ynbraraM BbIIOJIHEHHBIX ucciaeaoBanui (11K-5).

3HaTth:

- OCHOBHBIE TEPMHHBI, OTHOCSIIUECS K pPacCMaTpUBaeMbIM (PHU3UKO-XHUMHUECKUM
METOJIaM HCCIIEIOBAHMUIA;

- TEOPETHUYECKHE OCHOBBI PACCMAaTPUBAEMBIX B KypCce METOJIOB, @ TAK)KEe BO3MOKHOCTH U
OTpaHHYEHUS] METOJIOB MPH HCCIIEI0BAHUHU TIOJUMEPOB;

- IpuOOpPBI ¥ 00OPYTOBAHKE, HCIIOIB3yEeMBbIE JIJIsl TPOBEICHUS UCCIICIOBAHIN MTOJIMMEPOB
paccMaTpUBaEeMbIMU B KypCce METO/IaMHU.

Ymern:

- 000CHOBaHHO BBIOMpPATh HamOoJee PPEKTUBHBIA METOM WIJIM KOMIUIEKC METOJOB JIs
WCCJICIOBAHMSI TTOJIMMEPHBIX MAaTEPHUAJIOB WM U3JEIHA B COOTBETCTBHH C ITOCTABIICHHOM
3aJayei;

- (GopMyIHMPOBaTh HAYYHO-UCCIICOBATEIBCKUAE 3a/1a4l W aHAJIU3UPOBATH PE3YJIBTATHI
UCCJICTOBAaHMM, TTOTyYEHHBIE C UCTIOJIb30BAHUEM PACCMATPHUBAEMbIX B KypCe METO/IOB.

Baaners:

- uHbopmanmelr O COBpPEMEHHBIX (GU3NYECKUX U (U3UKO-XMMHUYECKHX METOoAax
WCCJICIOBAHMSI IIOJITMMEPOB M PUMEHSIEMOM IIPH 3TOM 000PYIOBAHHH;

- METOJIMKaMH MPOBEICHUS UCCIICIOBAHMIA;

- crmocobamMu 00pabOTKM Pe3yNbTATOB WCCICAOBAHWNA W TPOBENCHUS HEOOXOIMMBIX
pacueTos;

- MpUEMaMH MTOMCKa B HAYYHBIX M3JaHHSIX U ceTh MHTepHeT MHpOpMaAIUN O METOJdaxX U
METOJIMKAX, & TAK)KE Pe3yIbTaTax MCCIEAO0BaHUS MOJMMEPOB C UCIOIB30BaHUEM (PU3UUYECKUX U
(UBUKO-XMMHYECKUX METO/IOB UCCIICIOBAHMSI.

3. Kparkoe conepxaHue JMCUMILTAHBI:
Pasnen 1. CnekTpajibHble METOAbI HCCJIEI0BAHUSA

Pazgen 1.1. DOnexkrpoMarHuTHbI cnekTp. OOnacTh 3NEKTPOMArHUTHOIO CIEKTpa.
OHepreTuyeckre ypoBHM MOJEKyl. Teopus MoneKymspHbIX kojeOaHuil. Buasl xomebanuii B
MoJieKyldaX. TeopeTHuyecKre OCHOBbI KOJMYECTBEHHOI'O CHEKTPAJIbHOTO aHajau3a: 3aKoH
JlamGepra-byrepa-bepa.

Pa3zgen 2.2. Knaccuduxanusi 1 OCHOBHbBIE NMPHUHIMIBI CIEKTPOCKONUYECKUX METOJI0B
uccie0BaHuA. MeTobl aTOMHOM ¥ MOJIEKYISIPHON CIIEKTPOCKOIIHH.

Pa3zgen 2.2. Meronsl koneOarenbHO cnekTpockonuu. MH(pakpacHas crnekTpockonus
(MK-cnektpockonusi). Buasr MK-cnexrpockonuueckux uccienosanuil. MK-cnekrpockonus c
npeoOpa3zoBanuem Dypbe. AmnmaparypHoe odopmiieHHEe MeTONOB: aucnepcuonHsie u MK-
®dypbe-ciekrpoMeTpsl. [Ipodononroroska. Meroauka nposenenus uccienoanuil. MK-crnekrps
nponyckanuss M nomiomeHus. Wnentudukanus BemectB MerogoM HWK-cnekrpockomnuu.
OnexkTpoHHbIe 0a3bl JaHHBIX crIeKTpoB. [Ipobiembl, Bo3HUKarOIME KauecTBeHHOM aHaiuze MK-
cnekTpoB. KojnuecTBeHHBIM aHaiM3 IOJIMMEPOB, COMOIMMEPOB U PACTBOPOB TMOJIMMEPOB.
Metoast HIIBO u MHIIBO. YerpolicTtBo npuctaBok. Buasl npusm.

Cnekrpockomnusi komouHanronHoro paccesuus (KPC). Ucropus coznanus merona KPC.
KP-cnexrpomerpsl. Ocobennoctun KP-cnekrpos. CpaBnHenune MK- u KP-cmekrpos. Ob6nactu
npumeHenus metoaa KPC npu uccnenoBanun noauMepoB. JJ0CTOMHCTBA M HEJOCTATKU METO/IA.

OnexTpoHHas crnekrpockonusd. TepMmuHbl u onpeneneHns. OCHOBHBIE XapaKTEPUCTUKH,
orpezieNisieMble METOAAMHU 3JIEKTPOHHOM CHEKTPOCKOMHUH. DJIEKTPOHHBIE MEPEXObl B MOJIEKYIaX
OpPraHMYeCKHX BelecTB. Buasl 1 ycTpoiicTBO MpUOOPOB IS aHATIN3a.
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Pa3nes 2. Di1eKTpOHHAs MUKPOCKOIHSA

Paznen 2.1. O0630p m kimaccuukamuss MUKPOCKOIMUYECKUX METOIOB HCCIICIOBAHMS
NOJUMEPOB. BO3MOKHOCTH COBpEMEHHBIX ONTHYECKUX METOAOB MCCIEAO0BAaHUS IMOJIMMEPOB.
Cunxponnsiii UK-MuKpoCcKonM4YecKuii aHasus.

Paznen 2.2. OcHOBBI MeTOJa CKaHUPYIOIIEW 5JIEKTPOHHON Mukpockonuu (COM).
AmnmnaparypHoe odopmiienne Merona. [loaroroBka monuMepHbBIX OOpa3loOB M HMX aHaIHU3
metogom COM.

OcHoBbl U anmapaTypHoe OGOpPMIIEHHE METOJla IPOCBEUMBAIONICH SJIEKTPOHHOM
mukpockoruu  (ITOM). IIpoGomoaroroBka. OCOOEHHOCTHM HCCIEAOBAHUS MOJUMEPOB U
MOJIMMEPHBIX HAHOKOMIIO3UIIMOHHBIX MaTepuasioB MeToioM [I19M.

Pazgen 2.3. Meroasl ckaHMpyrOlled 30HI0BOM MuKpockonuu. CkaHupyroas
TyHHeNbHAas MHKpockomnus. [lpunnun wmeroma. AmnmaparypHoe odopmieHue. I[IpumeHenue
METO/1a CKaHUPYIOIEH TYHHEIbHOU MUKPOCKOIIUH.

Teopernueckrue OCHOBBI METOJAa aTOMHO-CHUJIOBOM MHKpOCKONUH. [IpyHIIMI U peKUMBI
pabOTBl aTOMHOIO  CHJIOBOIO  MHUKpockoma. IlpumeHeHue Merona  aTOMHO-CUIIOBOM
MUKPOCKOIIUH.

Paznen 3. XpomaTorpaguyeckue MeTOAbI HCCIET0BAHUSA

Paznen 3.1. Knaccudukanus xpomarorpaduyecKux METOJOB aHalli3a IOJIUMEPOB.
TeHneHIMU pa3BUTHUS XpOMATOTrpahUUECKUX METOJ0B HMCCIENOBaHUS. TeopeTHdecKre OCHOBBI
xpomatorpaduu. XpomarorpamMmma U €€ XapakTepUCTHKH. KadecTBeHHBIH U KOIMYECTBEHHBIN
XpomarorpaduyecKkuii aHaIu3.

Paznen 3.2. T'azoBas xpomartorpadus. Iluponutuyeckas ra3zoBasi xpomaTorpadus.
YcrpoiictBo  xpomarorpada.  TexHuWKa  TpOBENEHUS  DKCIEPUMEHTa.  Bo3MOXHOCTH
MUPOIUTUYECKOM ra30BOM XxpoMaTorpaduu Uisi aHaIu3a MOJIUMEPOB.

Pa3nen 3.3. 'enp-ipoHuKaromias xpomarorpadus U €e IPUMEHEHHUE JUIS ONpPEISIICHUS
MOJICKYJISIPHO-MAaCCOBOTO ~ pacHpelielieHuss M pacueTa MOJEKYISAPHBIX Macc IOJIHUMEpPOB
Pa3IUYHOM CTENEHU YCPEAHEHHUS.

CHUHXpPOHHBI aHaJIU3 MOJUMEPOB: NMPUMEHEHHE KOMIUIEKCa METOJOB ISl JOCTHKEHUS
IIOCTABJIEHHOM LIEJIU UCCIIEI0BaHUsA. XpOMATO-MacC-CIIEKTPOMETpHUs. JJoCTOMHCTBA METOA U €TI0
anmnaparypaoe odopmienue. [I[pumeHeHe TUPOIUTHYECKON XPOMATO-MacC-CIIEKTPOMETPHUH ISt
aHaIM3a U WICHTU(PUKALIMH TTOJIMMEPOB.

4. O0beM y4eOHOH TUCHHIIMHBI

N KomnuuectBo B actponomu-
Bun yuebHoit paboThl .. B akanemu-
3a4ETHBIX YEeCKHUX Yacax
YEeCKHUX Yacax
ell.

O0masi TpyaoeMKOCTb IMCUMILUIMHBI MO 4 144 108
y4eOHOMY IIaHy
AyauTOpHBbIE 3aHATHSA: 1,2 42 315
Jlexuunu (Jlek) 6 4
[IpaxTuueckue 3ansatus (I113) 36 27
CamocrositesbHas padora (CP): 1,8 66 49,5
CamocrosiTenbHOE ~ M3yY€HHUE  Pa3/eiioB 66 49,5
IACIIATUINHEL
Bupa xouTpoJsi: 3k3amMeH 1 36 27
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AHHOTanus padoveil NPOrpaMMbl IUCHUNIIHHBI

b1.B./1B.03.01 «O0opynoBaHue MOArOTOBUTEIbHBIX MPOLECCOB MePepadoOTKU MOJTUMEPOB)»
HanpasneHue 18.04.02 «Hepro- u pecypcocodeperaroiniie mporecchl B XHMHUYECKOM
TEXHOJIOTHH, HePTEXUMUU U OUOTEXHOIOTHI
MarucTepCcKOi IporpaMmsbl
«CoBpeMeHHOE TeXHOJIOTHYeCcKoe 000pyI0BaHKe epepadOTKU MOJIMMEPOB)

1. Heab AucUMNIMHBI — (HOPMUPOBAHME Y MArMCTPAaHTOB YITyOJIGHHBIX 3HAHHHA 00
O0COOEHHOCTSIX  ammapaTypHOTO M TEXHOJIOTHYECKOro O(OpMIICHHS MOATOTOBUTEIBHBIX
IPOIIECCOB TEpepaboTKH TOIMMEPOB M B3aMMOCBSI3M CBOWMCTB TMOJHMMEpa C KOHCTPYKLHUEH

HOJATrOTOBUTEIILHOTO 000PYI0BaHUSI.

2. B pe3yabTaTe 0CBOEHHMS JUCHMIIJIHHBI 00y4YAIOIIUIics (MATHCTPAHT) J0JIAKEH:

O6nanare caeayrommumu  obmenpodeccuonansubiMu  (OIIK), u mpodeccrnonambHbIMU
(IIK) komnereHIUsAMU:

— CcOCOOHOCTH K MPOQECCHOHANBHOMN IKCILTyaTallud COBPEMEHHOTO 000pYyI0BaHUS U
pruOOPOB B COOTBETCTBUH C HAIpaBieHHeM U npoduiem noaroroku (OITK-3);

— FOTOBHOCTBIO K pa3paboTKe MEPOTIPUATHIA IO SHEPTO- U PECypCOCOEPEeKEHUI0, BEIOOPY
obopynoBanus u TexHosnornueckoit ocuactke (I1K-7);

— CIOCOOHOCTBHIO K aHAIIM3Y TEXHOJIOTUYECKUX MPOLIECCOB C LIEIbI0 MOBBIIICHUS
MoKa3aTeseil SHEPro- U pecypcocOepekeHus, K OIIEHKe SKOHOMHYECKOH 23PPEKTUBHOCTH
TEXHOJIOTMYECKUX TPOLECCOB, UX 3Kooruueckoi oezonacuoctu (I1K-9).

3HaTh:

—TEXHOJOIMYECKHE OCHOBBI OpraHU3allMM COBPEMEHHBIX IPOLECCOB IPOU3BOJCTBA
U3JIeNuil U3 racTMace

— COBPECMCHHBIC TCHACHIIMN aIlllapaTypHOIro O(bOpMJ'IeHI/IH MMOATOTOBUTCIIbHBIX MPOICCCOB
IIPOM3BOJICTBA U3JICIUN U3 TIACTMACC

—COBPEMEHHbIE KOHCTPYKIMHM MOJArOTOBUTEIBLHOIO OOOPYAOBaHUS Uil HepepaboTKu
HOJMMEPOB

Ymers:

—COCTaBISAITh M AaHAJIM3UPOBATh COBPEMEHHBIE TEXHOJOIMYECKHE CXEMbl OCHOBHBIX
IPOIIECCOB NEepepadOTKM IIACTMAcC, YMEThb MX ONTHMMU3MPOBAaTh M HAMOJHATH IEPEeIOBBIM
MOJIFOTOBUTEIILHOTO 000y I0BaHUEM

—BBIOMpaTh TOATOTOBUTENBHOE O00OpYyIOBaHME JJISi KOHKPETHBIX TEXHOJOTHMUECKUX
IMponeccoB C y‘-IéTOM XUMHNYCCKUX U (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX CBOMCTB IMMOJIMMCPHBIX MAaTCPUATIOB

—HaXOJUTh HECTAHJAPTHbIE METO/bl MCHOJIb30BAHUS MOATOTOBUTEIBHOTO 000pYI0OBaHUS
OpyU pelleHUH 3373y  anmnapaTypHOro M TEXHOJOTHMYECKOoro o(GOpMIIEHUS MPOLECCOB
nepepaboTKy MOJIMMEPOB

—KBAIU(UIUPOBAHHO OLEHUBaTh 3((HEKTUBHOCTh NPUMEHEHHS MOJArOTOBUTEIHLHOTO
000pyI0BaHUs B MpoLieccax NepepadoTKU MOIUMEPOB

—KBaJU(UIIUPOBAHHO MIPUMEHSTH B npodeccuoHanbHOM JIESITEIIbHOCTHA
MOATOTOBUTEIHHOE 000PY/I0BaHUE MPOIIECCOB MEPEPAOOTKH TTOIUMEPOB
Baagers:

—COBpPEMEHHBIMU TPEICTABIEHUSMU O TMEPEIOBbIX TEXHOJOTUSX U (DYHKIHOHAIBHOM
Ha3HAYeHUH MOJTOTOBUTEIHLHOTO 00OPYAOBaHHS MPU OpPraHU3alMU IMPOLIECCOB MPOU3BOJICTBA
U3JIEeIIUN U3 IIOJMMEPHBIX MaTEPUAIIOB

—OOMIMMH NPUHIMIIAMH ONTUMHU3ALUU COBPEMEHHBIX MPOIECCOB MEPEPadOTKH MOIUMEPOB
C UCIOJIb30BaHUEM MTOATOTOBUTEIHHOTO 000PYI0BaHUS
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—HaBBIKAMH Pa3pabOTKU COBPEMEHHBIX HHHOBAIMOHHBIX TEXHOJIOTHYECKHUX IPOILECCOB
MIPOM3BOJICTBA U3AEIUN U3 OJTUMEPOB U UX anmnapaTypHOro ohopMIIeHHs

3. Kpartkoe coaep:xaHue TUCHMILIHHBI

Posib  moAroTOBHTENBHOTO OOOPYAOBAaHUS B OpPraHM3ALMU MPOU3BOJCTB IEpepadOTKU
HOJIMMEPOB.

Ob6opynoBanue Ui U3MENBUYCHUSI B MpoLeccax nepepadoTku nomuMepoB. ObopynoBanue
JUIS U3MENBbUYCHHsI OTXOJO0B IepepabOTKU TepMOpeakTUBHBIX miactmacc. ll[ékoBble npoOMIIKH,
BAJIKOBbIE APOOWIIKH, IPOOUIIKM YIApHOTO NEHCTBUS (MOJIOTKOBBIE, POTOPHBIE) — KOHCTPYKIIHS,
obOnactu npuMeHeHHua.O0opynoBaHME JUISI M3MENIbYCHUs KpYIMHOraOapUTHBIX OTXOJIOB
TEpPMOIIACTUYHBIX 1onuMepoB. llpeaepsl (AByXBaJKOBBIE, YETHIPEXBAIKOBBIC), HOMKHHIIBI
TMJIBOTUHHOIO TUIA - KOHCTPYKLIKSA, O0JIACTH IPUMEHEHUs;  JIByXCTaJuilHOE  HM3MEJbUEHHE.
Ob6opynoBanue Ui U3MEIBUCHHUST MAaJIOTa0apUTHBIX OTXOJIOB TEPMOIUIACTHYHBIX IOJMMEPOB.
HoxeBble  IpOOMJIKM:  KOHCTPYKLMS, MEXaHU3M  M3MEIbYEHHUS, B3aUMOCBS3b  BHJA
U3MENIbYaeMOr0 MNPOAYKTa M KOHCTPYKLMH pPOTOpa, OpraHW3alus IpoLecca H3MeIb4YeHUs.
Arnomeparopel. O0opyaoBaHME Ul TOHKOI'O H3MENbUYEHHMs B IIpoleccax IMepepaboTKu
nojanMepoB. bapaGanHble MeNbHUIBI OMCEPHBIE METHHHIIBI MOJIOTKOBBIE MEIBHHUIBI TUCKOBBIC
MEJIBHUIIBl CTEP’KHEBBIE MEJIbHHUIBI MEJIbHUIBI C BO3JYXOAYBHBIM POTOPOM JIE€3MHTErPaTOphbI
CTpYWHBIE MEJHHHIIBI — KOHCTPYKIHS, O0JIACTH MPUMEHEHHUs, OpraHu3aIsl Ipolecca TOHKOro
M3MEITbUCHHS.

OOGopynoBanue Uil KiacCUUKAMM M CEMapUpoBaHUsA B Ipoleccax MepepaboTKu
noiauMepoB. CHUTOBBIE CemapaTropbl C IUIOCKUMH CHUTaMH (Kadaromiuecsi, BUOpaIOHHBIE,
yIBTPa3BYKOBbIE), OapabaHHBbIE CeNapaTopbl, BAJKOBbIE I'POXOTbI — KOHCTPYKLUS, 00JacTu
NPUMEHEHUSI. Ouucrurenu CHT. BoszaymHo-npoxoaHsie, BO3YIIHO-3aMKHYTHIE
KJaccu(UKaTOpbl: MPUHIUN paboThl, KOHCTPYKIMs, O0OJacTH NpUMEHEHHUs; TypOOCUTO;
IpaBUTAIIMOHHBIE BO3/YIIHBIE CenapaTopbl. MeTauioAeTEKTOPBI, METAITIOCENapaTopsl —
Ha3HaueHUe, KOHCTPYKIUs, 001acTu npuMeHeHus. CxeMbl YCTaHOBKM METaJlJIOCENapaTopoB U
METaJUIOIETEKTOPOB Ha TepepadaThIBAIONIEM M BCIIOMOTAaTEIbHOM O00OPYAOBAaHUH B IPOIECCAX
nepepabotku miactMacc. [Ipuniun padoTel, yCTpOHCTBO CIIEKTPaIbHO-I[BETOBBIX CENAapaTopoB,
00JacTl IPUMEHEHHUS

OO6opynoBaHue A CyIIKA B MOATOTOBUTENBHBIX MpOLECCaX MEpepabOTKU MOJUMEPOB.
Kamephsbie cymminku, OyHKepHBIE CYIIMIIKA, BAKYYMHBIE CYIIWIKH, TBYXKOHTYpHAs! TEXHOJOTHUS
cymku. [IpuHIMI afncopOIMOHHON CYIIKH, KOHCTPYKIHMS M cxema paboThl aJcopOLMOHHOMN
CYIIMJIKH, CHCTEMBI CYIIKHM C OJHON €MKOCTBIO C BIIAroONOIJIOTHUTENIEM JHeprocOeperaromas
TEXHOJIOTUSI CYIIKH, CHCTEMBl CYHIKH C JBYMS €MKOCTSIMH C BJIarONOTJIOTHTENEM, CHCTEMBI
CYIIKH C POTOPHBIM ocymmTeneM. KOMMaKTHbIE M I[EHTPAIM30BaHHBIE CHCTEMBI CYIIKH
HOJMMEPOB

O6opynoBaHue Uil CMEIIEHHUs B Ipolieccax IepepadoTku mnonuMepoB. Husko- u
CPEHEUHTEHCUBHbBIE CMECUTENN (CMECHTEIM C BpAIlAIOUIMMCA pPE3epPBYyapoOM, CMECHTEIH C
NepeMCIIMBArOIIIMMHU YCTpOﬁCTBaMH), BBICOKOMHTCHCHUBHBIC CMCCHTCIIM, 50MacTHbIE CMECHUTEIN,
JIByXpOTOPHBIE CMECUTENH 3aKphITOr0 THIMA, cMecuTenu OonbmMx o0beMoB. IIIHekoBble

CMECHUTENU-TNIACTUKATOPBl  (ABYXIIHEKOBBIE CMECHUTEIU-INIACTUKATO-Pbl,  MHOT'OIIHEKOBbIE
CMECUTEIU-TUIACTUKATOPHI, OCLHWUIAPYIOIIUE  CMECUTEIIHU-IUIACTUKATOPBI,  KacCKaJIHbIE
AKCTPYAEPHI) AUCKOBBIE CMECUTENU-TUIACTUKATOPBI.

Ob6opynoBanue JUTSt TabJIeTUPOBAHUS B nporeccax nepepaboTKu

HOJ'II/IMepOB.KpI/IBOHH/IHHBIe TaOIETOUHEIE MallvuHbI, POTAIMOHHBIC Ta0JIETOYHEIE MalluHBbI,
TUAPABINYCCKUC TaOJIETOYHbIE MAIIIUHEI

O6opynoBaHue Ui NUTaHUS U JO3UPOBAHMS B Ipolleccax MepepadOTKH IMOJIUMEPOB.
IMutatenu 6e3 ABWIKYIICTOCH pa6oqer O OpraHa (FpaBI/ITaLII/IOHHBIe MMUTAaTCIIN, ad3PAlMOHHBIC
HI/ITaTe.]'H/I), MUTATCIIN C MOCTYMMATCIIbHBIM ABUXXCHUCM pa6oqer0 opraHaHa, JOTKOBBIC IMUTATEIIHA,
YCTpOﬁCTBa C BpallaromumcHd pa60‘ll/IM OpraHomMm (pOTQpHLIe NUTATC/IM, TapejibyaTbie NUTATE]IH,
JUCKOBBIC IIHUTATCIIU, pr6'—IaTBIe INUTAaTCiIN, IHUTATCIN C BHHTOBBIM JIBHXKCHUCM pa60qnx
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OpraHoB (IIHEKOBBIE M CIMPaIbHBIEC MUTATEINH, JIOMACTHBIE TUTATENN), IUTAIOIINE YCTPOMCTBA C
BO3BPATHO-TIOCTYNATENbHbIM  JBWKEHHEM pPa0OYMX OpraHoB (IUIyHXKEpHbIE IMTAaTelH,
mubepHble THUTATENN), BUOpanoHHble muTaTend. OObEeMHBIE J103aTOPHI, BECOBBIE J103aTOPHI
(pyHKIIMOHANBHAs CXeéMa BECOBBIX /103aTOPOB U €€ 3JIEMEHThI, OCHOBHBIE CIIOCOOBI BECOBOI'O
JI03UpOBaHusl). MHOIOKOMIIOHEHTHBIE J103UPOBOYHBIE YCTPOMCTBA: Ha3HA4YE€HUE, YCTPOUCTBO,
0o01acTH IPUMEHEHMs; MYJbTUTOJIOBOYHBIE [J03aTopbl. KilanmaHHO-TIOpLIHEBBIE 03aTOPHI,
IeCTepEHYATBIE 03aTOPhI, J03aTOPhI INIATUYHO-BA3KUX KUAKOCTEH. Y CTPOMCTBA ISl IUTAHUS
IITYYHBIMU O0BEKTAMH, YCTPOMCTBA JUI UTAHUS HENIPEPBIBHBIM MaTepHaIOM

TpancnoptHoe oOopynoBaHHe B Tpoleccax mepepadoTku moaumepoB. JleHTouHbIe
KOHBEMephl, IIHEKOBBIE U JIONACTHBIE TPAHCIOPTEPHI, POJIbIAHTH (IIPUBOJIHBIE U HEIIPUBOHBIE).
[THeBMaTH4eCKU M BAKYYMHBIH TPaHCIIOPT, KOMOMHUPOBAHHBIN THEBMOTPAHCIIOPT.

4. O0beM IMCUMIJIMHBI M BUABI Y4e0HOH padoThI

Bun yaeOHO# paboThI KonnuectBo Bcero Bcero
3a4ETHBIX €]I. aKaJIeMUYCCKUX ACTPOHOMHUYECKHUX
94acoB B CEMECTpe 4acoB B CEMECTpe

OO0masi Tpy10eMKOCTh 4 144 108

AMCHUILIHHBI

AyIUTOpHBIE 3aHITHS: 1,3 48 36

JIEKLIUA 12 9

MIPAKTUYECKHE 3aHITHSI 36 27

CamocrosiTesbHasi padora: 2,2 78 58,5

IMOJrOTOBKA JIOKJIa/I0B 40 30

MOATOTOBKA K CEMUHApam 30 225

Jpyrue BUIBI CaMOCTOSITEIBHOMN 8 6

paboThI

KonTpoasn 0,5 18 13,5

By ©TOroBOro KOHTPOJIS 3a4eT ¢ OLCHKOM

AHHOTaUUs padoyeil NPOrpaMmMbl JUCHMUILIHHBI

b1.B./1B.03.02 «Ilepudepuiinoe o0opyroBaHue B mpoueccax nepepadoTKku moJuMepoB»
Harnpasienue 18.04.02 «Duepro- u pecypcocodeperaromime npouecchl B XUMUYECKOM
TEXHOJIOTHH, HEPTEXUMUU U OUOTEXHOJIOTUIY
MarucTepcKoi MporpaMmabl
«CoBpeMeHHOE TEXHOJIOrHYecKoe 000pyaoBaHEe NepepadoTKU MOIMMEPOB»

1. Henn aucuuniauHbl — (GOPMUPOBAHHWE Y MAaruCTPAaHTOB YINIYOJIEHHBIX 3HaHUM 00
OCOOEHHOCTSIX aNMapaTypHOro W TEXHOJIOTMUYECKOTo O(QOpMIIeHHs NMepUPEepUiHBIX MPOIECCOB
nepepaboTKU MOJIMMEPOB U B3aMMOCBS3M CBOWMCTB MOJIMMEpa ¢ KOHCTpYKLKEH nepudepuitHoro

000opyToBaHUs.

2. B pe3yabTaTe 0CBOEHHMS THCHMIIJIMHBI 00yYAIOIIHIicCA (MATHCTPAHT) T10JI/KEH:

Obnaoams cnenyromumu obmenpodeccuonansasivu  (OIIK), u mpodeccrnonanbHBIMU
(ITK) xoMmneTeHIUsAMU:

Ob6menpodeccnoHanbHbIE:
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— CIIOCOOHOCTh K TPOQEeCCHOHANBHON SKCIUTyaTallid COBPEMEHHOTO O0OpYAOBaHHS U
nprOOPOB B COOTBETCTBHHM C HarpasiieHHeM U npoduiaem moarotosku (OITK-3).

[TpodeccuonanbHble:

- TOTOBHOCTBIO K pa3pabdOoTKe MEPONPHSTHII 110 SHEPro- U pecypcocOepekeHHI0, BEIOOPY

obopynoBanus u TexHonoruueckoi ocuactke (I1K-7);

- CIIOCOOHOCTBIO K aHAIN3Y TEXHOJIOTUYECKHUX IPOLECCOB C LENBI0 TOBBIIICHUS
nokasaresei YHepro- u pecypcocoepeskeHus, K OIIEHKE YKOHOMHYECKOU 3P PEKTUBHOCTH
TEXHOJIOTMYECKHX MIPOLIECCOB, HX dKoyorndeckoi OezonacHoctu (I1K-9).

3HaTh:

— TEXHOJOTWYECKHUE OCHOBBI OPTaHM3allM¥ COBPEMEHHBIX NepH(EepUHHBIX MPOIECCOB B
IPOU3BOCTBA U3/IEIHH U3 IJIaCTMACC;

— COBpPEMEHHBIC TEHJCHIIMU aIMapaTypHOro OQOpMICHHUS NepUPEepUHBIX IPOLECCOB
IPOM3BOJICTBA U3JIEIUN U3 TIIACTMACC;

— COBpPEMCHHBIE KOHCTPYKLIMH HEepUPEpHHHOrO 000pyIOBaHUS Uil IEpepadoOTKH
HOJIMMEPOB.

Ymers:

— COCTaBIATh M AHAJIM3HPOBATh COBPEMEHHBIC TEXHOJOTMYECKHE CXEMBl OCHOBHBIX
IPOLIECCOB TepepabOTKK IIACTMACC, YMETh MX ONTUMHM3HPOBATh M HATOJIHATH IE€PEIOBBIM
nepupepuiiHEIM 000pPYIOBaHUEM;

— BeIOMparh mnepudepuitHoe  00OpyHOBaHME Ui KOHKPETHBIX — TEXHOJIOTHYECKUX
IPOLIECCOB C YYETOM XUMHUECKUX U (PU3UKO-XUMHUYECKUX CBOWCTB MOJMMEPHBIX MAaTEPHAJIOB;

— HaxXxOIWTh HECTAHAAPTHBIC METO bl UCIIOJIb30BaHMS epH(PEPHITHOTO 000PYIOBaHHUS TIPU
peLIeHUH 33/1a4 anmnapaTypHOro W TEXHOJOTMYEeCKOro O(OPMIICHHUS IPOIECCOB IMEpepaboTKH
MOJIIMEPOB;

— KBAIM(UIIMPOBAaHHO  OLEHHBATH A(PPEKTUBHOCTh TNPHUMEHEHUS MepUPEPUITHOTO
000py/IOBaHUS B MIPOIIECCAX NMEPEPadOTKH MOJIMMEPOB;

— KBaJU(HUIMPOBAHHO MPHUMEHATH B MPO(ECCHOHAIBHOW NEATENPHOCTH Tepudepuiinoe
000pyI0BaHKE MTPOIIECCOB MEPEPAOOTKH MOTUMEPOB.

Baagern:

— COBPEMEHHBIMH TPEJICTABICHISIMA O TEPEIOBBIX TEXHOJOTHSIX M (DYHKIIMOHAITEHOM
Ha3HAUYEHUH TepU(EepUitHOTO O0OPYAOBaHUS TPU OPraHU3AIMH TPOLECCOB IMPOU3BOJICTBA
U3JIeNUi U3 MOJIMMEPHBIX MaTEpUAJIOB;

— oOmMMH TIPUHIUTIIAMHA ONTHMU3AIUKN TepH(EpPHITHBIX TPOIECCOB B mepepadoTke
MIOJIMMEPOB C MCIIOJIE30BAaHUEM COBPEMEHHOTO 000y IOBAHUS;

— HaBbIKAMM Pa3pabOTKU COBPEMEHHBIX HMHHOBALMOHHBIX TEXHOJOTMYECKHX IPOLIECCOB
IPOM3BOJICTBA U3JIENUN U3 MOJIMMEPOB M UX alnapaTypHOTo 0(OpMIIEHUS.

3. Kparkoe conep:kanue JMCHUANITHHBI

Pons mepudepuiitnoro o0opyaoBaHUST B OpraHHU3aIllMU TMPOU3BOJICTB TEPEepadOTKH
MOJIMMEPOB.

OyHKIIMU 000pYAOBaHUS IJIs1 TEPMOCTATUPOBAHUS B IIpoIeccax mepepaboTKH MOITHMMEPOB;
MPUHIIMIIAATIBHAS CXeMa TEepPMOCTaTa; 0a30Bble KOHCTPYKIIMU TEPMOCTATOB; THUIIOBBIE PEKUMBI
paboThl TepMOCTAaTOB B IIpoleccax mepepadoTku monmuMepoB. [lapokommpeccnoHHbIE
XOJIOJUIBHUKH; SHEProCcOeperare CHCTEMBbI ¢ €CTECTBEHHBIM OXJIaXKACHUEM (HCTIapUTEIbHOE
OXJIAXKJICHUE, CHCTEMBl OXJKACHUS C WCIOJIh30BAHUEM TETUNIOOOMEHHUKOB, TPaTUupHH);
abcopOLMOHHBIE CUCTEMBI OXJaxkAeHus. OOIIMe TPUHIIUIIBI OPTaHU3aAINN CUCTEMBI OXJIAKICHUS
Ha TPOW3BOJCTBAX IepepabOTKH IJJacTMAcC, PEKOMEHJAMA MO pacyeTy HeoOXOoIuMOoi
XOJIOZI0NPOU3BOIUTENILHOCTH TEPMOCTATUPYIOIIEr0 000PYAOBaHUS MPU MPOU3BOJCTBE M3ACIUI
U3 TUIACTMACC; 00IINe PEKOMEH AN TI0 BEIOOPY CHCTEMBI OXJIaXKICHUS

OurcTka BOJBI OT HEPACTBOPHMBIX MEXAaHUYECKHX YAaCTHUI[; peareHTHas o0paboTka;
Ooppba ¢ OHWOJOTMYECKHMM OOpacTaHWeM; YMSTYCHHE BOJBI 00€3KEIC3NBAHHE BOJIBI.
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YCTpoiCTBO M NPUHLMI JEHCTBHSI MEMOpaHHBIX CHCTEM; BHIbl MEMOPAaHHBIX CHUCTEM,
UCTIOJIB3YEMBIX B TPOMBIIUICHHOCTH JUISI OYMCTKH BOJBI;, OYMCTKA BOJBI IO TPUHIUITY
o0paTHOTO OCMOca.

ba3zoBble TEXHOJIOTUM METALTU3AIMH TTOBEPXHOCTH HCIOJIB3yEMbIC B IPOMBINUICHHOCTH
nepepaboTKM IJIacTMacc: MX ammapaTypHoe odopmieHnue; o0JacTd HCHOJIb30BAHUS METOJa
METAJUIM3alUU TPU JICKOPUPOBAHUM W3JCIHA H3 ToduMepoB. [loAroToBKka MOBEPXHOCTH
U3/IeNNii; OKpaIIMBaHNE TOBEPXHOCTH M3JICINI; MeYaTh HA MOBEPXHOCTH MOJIMMEPHBIX U3CIUI
CeTYaThIMH Ia0JIOHAMU; TAMITOHHAs 11eYaTh HAa TIOBEPXHOCTHU MOJUMEPHBIX U3JEINHil; opceTHas
U TUMoo(dceTHas meyaTh Ha MOBEPXHOCTH MOJMMEPHBIX U3JeNuil; duekcorpaduueckas neyaTsb
Ha TIOBEPXHOCTH TOJIMMEPHBIX W3ICIHi;, TpadapeTHas medyarh Ha MOBEPXHOCTH IOJMMEPHBIX
u3enuii; riryooKasi mevyaTh Ha MOBEPXHOCTH MOJIMMEPHBIX M3EIHN; yIbTpadHoneToBas neuaTh
Ha TOBEPXHOCTH MOJUMEPHBIX M3lenuid. [IpuHIMI mporiecca rpsyero TUCHEHHS, OCHOBHBIC
METOAbl THUCHEHHUS; ammapaTypHoe O(OpPMIICHHE METOJa TOpSYero THUCHEHHS; CIIOCOOBI
TEPMUYECKOH JIeKaJIbKOMaHUM Ha IMOBEPXHOCTH M3JIEIUN U3 MOJUMEpOB. ba3oBbie TEXHOIOTUU
JAMUHUPOBAHMS TOJMMEPHBIX TUIEHOK; amlmapaTypHOe M TEXHOJIIOTHYecKoe ohopMIIeHue
JAMUHUPOBAHUS TPOPMILHBIX U3JIEJINN U3 TOJMMEPOB. [IpUHIMITHAIbHAS cXeMa TepMOIICYaTH;
anmaparypHoe opopMIICHHE METOA TEPMOIIeYaTh

Ha3naueHne W CYIIHOCTh TEXHOJOTMYECKOW - OIEpaluy TalTOBKA; armaparypHoe
odopmIIeHHEe TaITOBKH TOJIMMEPHBIX M3/ICIHIA; CXeMbl 00pa0OTKM TAIITOBKOW; CyXas M MOKpas
rajiTOBKAa, TEXHOJOTHYECKUE TMapaMeTpbl MpoILecca TalTOBKH IOJHMMEPHBIX — W3JCIHIA.
ArnmaparypHoe odopmIleHHEe TPOIECCOB 0O0paOOTKH IMOBEPXHOCTU HW3JICIHA W3 TOJTHMMEPHBIX
matepuaiioB. [IpucrnocobeHue st OTPE3KH KPYIIIbIX JIUTHUKOB; MPUCTIOCOOJICHUE JIJISl OTPE3KU
MICJICBUIHBIX JIMTHUKOB, YCTPOMCTBA i OOpE3KH JIMTHUKOB C TOMOINBIO ITyaHCOHA;
YCTPOMCTBA Il OOPE3KU JIMTHUKOB C TIOMOIIBIO HOXA; MPHCIIOCOOJICHHE JIJISi OTKYCBhIBAaHUS
JUTHUKOB. [IpHHIMIHUANBHBIE CXEMBI 0a30BBIX METOJOB PE3KH JIMCTOBBIX TEPMOILIACTOB;
amnmaparypHoe O(OpMIICHHE METOJOB PE3KH JIMCTOBBIX TEPMOIUIACTOB; OOOPYIOBaHUE U
UHCTPYMEHTHI JUIsI 00pabOTKM wW3Aenuid, OT(HOPMOBAHHBIX M3 JIMCTOBBIX IIOJHMEPOB.
ArnmapaTtypHoe 0(pOopMIICHUE MTPOIIECCOB CBEPIICHUS U3/ICIIHIA U3 TIOJTMMEPHBIX MaTEPHAIOB

MeToapl YHakOBKH TOJIMMEPHBIX HM3ACTHH; CcrnocoObl  (OpMUpPOBaHHS  KOPOOOK;
YKJIaJIOYHBIC MAITUHBI; TAIETOOOMOTYMKH; CTPUIITHHT-MHCTPYMEHTBI; YCTAHOBKY JJISl YITAKOBKU
B TEPMOYCAJJOUHYIO TUIEHKY; MAIIMHBI IS OJIMCTEPHON YIaKOBKH.

4. O0beM AMCHUIIMHBI H BH/IbI Y4e0HOI padoThl

Bun yuebHoit paboTbl Komngectso Bcero Bcero
3a4ETHBIX €]I. aKaJIeMUYCCKUX aACTPOHOMHUYECKHUX
9JacoB B CEMECTpe 9acoB B CEMeCTpe
OO0masi Tpy10eMKOCTh 4 144 108
AMCHUILIHHBI
AyIuTOPHBIE 3aHSITHS: 1,3 48 36
JIEKIIUHA 12 9
MIPaKTUYECKHE 3aHITHSI 36 27
CamocrosiTesibHasA padora: 2,2 78 58,5
IIOTOTOBKA JTOKJIAI0B 40 30
IIOITOTOBKA K CEMHUHApaM 30 22,5
JIpyTHE BUABI CAMOCTOSTEILHOM 8 6
paboThI
KonTpoan 0,5 18 13,5
By uroroBoro KoHTpOIsA 3ayer ¢ OLEHKOH

4.5. IIpakTUKH
AHHOTanus pado4eil NporpaMmsl
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Bb2.B.01(Y) «YueOHasi npaKTHKAa»
Harnpasierue 18.04.02 «DHepro- u pecypcocodeperaroniiue mporuecchl B XUMHYECKON
TEXHOJIOTHH, HEPTEXUMUU U OUOTEXHOIOTHI
MarucTepCcKoi mporpaMMbl
«CoBpeMeHHOE TeXHOJIOTHUECKOe 000PYI0BaHHE MTePEPaOOTKH MOIMMEPOB)

1. IHeab y4eOHOH MNPaKTHKM — TOJy4eHHE OOYYarOIIUMCS  TEPBUYHBIX
po(ecCHOHANBHBIX YMEHUN M HABBIKOB ITYTEM CaMOCTOSTEIHHOI'O TBOPYECKOTO BBITIOJHEHUS
3aJa4, MOCTABJICHHBIX TPOTPAMMOI TPAKTHKH.

2. B pe3yabTaTre wu3y4YeHUs UCHUILIMHBI OOy4YaloUIWiics 1O mNporpamMme
MATHCTPATYPHI T0JIKEH

Osnadems cnenyrommmu komnerennusmu: OK-3; OITK-1; ITK-3; TIK-5

OOUIeKyTbTYpHBIMU:

- TOTOBHOCTBIO K CAaMOpPa3BUTHUIO, CAMOpPEATU3AlUM, MCIIOJIb30BaHUIO TBOPUYECKOTO
notennuana (OK-3).

Oo6menpodeccnoHaTbHBIMU:

- TOTOBHOCTHIO K KOMMYHHKAIlMd B YCTHOW M NHCHMEHHOH (opMax Ha PYCCKOM U
WHOCTPAHHOM sI3bIKaxX JJIs pelleHus 3a1a4 npodeccuonanbuoi aesrensHoctu (OITK-1).

[IpodeccronanbHBIMU:

Hay4YHO-UCCIIeI0BATENbCKAs e TEIbHOCTE:

- TOTOBHOCTBIO K ITOHCKY, 00pa0oTKe, aHaIn3y M CHUCTEMaTH3aIMH HAyYHO-TEXHUYECKOM
uH(pOpPMAIUH 110 TEME UCCIIeIOBaHMSI, BHIOOPY METOAUK U cpencTB pemenus 3aaaun (I[1K-3);

- CIIOCOOHOCTBIO COCTABIISITh HAyYHO-TEXHHUUECKHUE OTYETHI M TOTOBUTH MyOIUKAIIMH TI0
pe3ynbTaram BBITONHEHHBIX uccienoBanuit (I1K-5).

3nams:

Ymemns:

— OCYUIECTBJISTh MOUCK, 00OpabOTKy M aHAIN3 HAYYHO-TEXHHUUYECKOW MH(POPMALUU IO
PO IO TPOUIEHHOM MPAaKTUKU, B TOM YHCIIe ¢ TpuMeHeHueM Internet-rexuosnoruii;

— UCHOJB30BaTh COBPEMEHHBIE MPHUOOPHI M METOAMKH MO MPOQPHII0 MPOTrPaAMMBbI
MarucTpaTypbl, OpPraHU30BHIBATH MPOBEACHUE SKCIIEPHMEHTOB W HCIBITAHUH, MPOBOAUTH HX
00paboTKy U aHATU3UPOBATh UX PE3YJIbTATHI,

—  BBINOJIHATH TMEAArornueckue (PYHKIMH, MPOBOAUTH MPAKTHUYECKHE U JabopaTOpHEIE
3aHSTHSI CO CTY/I€HUYECKOM ayAUTOpHUEN 110 BBIOPAHHOMY HAIIPABJIEHUIO MTOATOTOBKH.

Braoemu:

— CHOCOOHOCTBIO U TOTOBHOCTBIO K HCCJIEIOBATENbCKON JESATENbHOCTH MO MPOQUIIO
U3y4aeMOol MPOrpaMMBbl MarucTpaTypHl,

— METOJIOJIOTUYECKUMH MOJXOJAaMU K OpraHM3alliid HayYyHO-UCCIEI0BaTEIbCKOW H
00pa3oBaTeNbHON JAEATEIbHOCTH;

— CHOCOOHOCTBIO Ha MPAKTUKE MCMIOJIb30BaTh YMEHMS M HABBIKM B OpraHU3alMU
HAy4YHO-UCCIIEI0BATENIbCKUX U MPOEKTHBIX padoT;

— HaBBIKaMH BBICTYIICHUH mepes yueOHOM ayAuTOpueH.

3. Kparkoe cogep:kanue y4eOHON NPAKTHKH:

VYyeOHasi mpakTHKa BKIIOYAET 3TAIbl 03HAKOMJIEHUS C METOJJOJIOTUYECKUMH OCHOBaMHU U
PaKTUYECKOI0 OCBOCHHUS MPHEMOB OpraHU3alMM, TUIAHUPOBAHMS, IPOBEACHUS U 0OecreueHus
HAy4YHO-UCCIIEIOBAaTeIbCKOW M 00pa3oBaTelNbHOM  JIEATEIbHOCTH,  O3HAKOMJIEHHMS  C
NeSITeIbHOCThIO 00pa30BaTENbHbIX, HAYYHO-UCCIIEA0BATENLCKUX U MPOEKTHBIX OpraHU3alui Mo
npodUITI0 U3ydaeMoil mporpaMMbl MarucTpaTypsl.

KonkperHoe coaepkaHue y4eOHOH MPaKTHKH ONpeAessieTcs HHIMBUAYaTIbHBIM
3aJjJaHueM 00ydarollerocs ¢ y4éToM MHTEPECOB M BO3MOXHOCTEH Kadeaphl WM OpraHu3alu,
r7e oHa HpoBoAuTca. MHIMBHIyaldbHOE 3aJaHHMe pa3zpalaThIBaeTcs MO NMPO(UII0 H3ydaeMon
POTPaMMBI MarHCTPATYPBI C YIETOM TEMBI BBITYCKHON KBaTH()UKAIIMOHHOW PabOTHI.

4. O0beM y4eOHOM NPAKTHKH
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Bunpl yue6HOM paboThI O6Bem
B 3aueTHEBIX B akanmewm. B actponom.
CAUHHUIIaAX qacax qacax
OO0masi Tpy10eMKOCTb JUCIUIIIHHBI 110 6,0 216 162
Y4eOHOMY ILUIaHy
CamocrositesbHas padora (CP): 6 216 162
CaMOoCTOSTENILHOE OCBOCHHE 3HAHUM, 6 216 162
YMEHUH ¥ HABBIKOB I10 IPOrpaMMe Y4eOHOM
MIPAKTUKU
Bua uToroBoro KOHTpoOJIA 3a4der ¢ OLEHKOM

AHHOTaNUsA padoyeil MporpaMmmbl

b2.B.03(I1) «TexHnoJsioruyeckasi NpaKTHKA)
Hampasierue 18.04.02 «3Hepro- u pecypcocOeperaroniiue nporecchl B XUMHUYECKOM
TEXHOJIOTHH, HEPTEXUMUU U OUOTEXHOIOTHI
MarucTepcKoi MporpaMmsl
«CoBpeMEHHOE TEXHOJIOIMUECKOEe 000pyI0BaHHE I1ePEPadOTKU MTOJIUMEPOB)

1. Heap TeXHOJOrHYeCKOl NMPAKTHKH — TOIyYeHHE NPOPECCHOHATBHBIX YMEHHHA H
OMbITa NTPOPECCUOHATIBHON J1eATENBHOCTH MYTEM CAMOCTOSITEIbHOIO TBOPUECKOTO BBIMOIHEHUS
3a/1a4, MOCTABJIEHHBIX IPOIPaMMOM MPAKTUKH.

OcHOBHOIT 3a/1a4yeil TeXHOJIOrMYeCKOW NPAKTHKM sBIseTCS (HOPMUPOBAHHUE Y
00y4aroluXxcsl 1LEJOCTHOTO MpeACTaBIeHUS 00 OpraHu3allud W YIOPABIEHUU OTJCJIbHBIMHU
JTallaMd M IpOorpaMMaMHu IPOBEAECHUS HAYYHBIX HCCIEIOBAaHUI M TEXHUUYECKUX pa3paboToOK;
OCBOEHHE METOJIOB, IPUEMOB, TEXHOJIOTMN aHaIM3a U CUCTEMAaTH3alMM HayYHO-TEXHHUYECKOUN
uHpopMaLuy, pa3paboTKU IUIAHOB U IPOrpaMM IIPOBEAECHUS HAYUHbIX UCCIIeI0OBaHUN; ydacTue B
paboTe HayYHO-HCCIIEIOBATENbCKOM TIpyNNbl, MOJApa3AeNeHUs, BPEMEHHOIO TPYAOBOIO
KOJJICKTHBA; Pa3BUTHE y OOYUYAIOMIMXCS JIMYHOCTHO-TIPO()ECCHOHAIBHBIX KAaueCTB YYEHOTO-
UCCIIe10BaTeIs..

2. B pe3yabTare nNpoOXokKIEHHUS TEXHOJOTHYECKOH TMNPAKTHKUH oOydarommiicst
JOJIZKeH:

Obnaoams cnepyromumu o6mmexkynsTypabiMu (OK), obmenpodeccrnonansasiMu (OITK)
u npodeccuonanbubMu (I1K) koMneTeHIusAMY:

OO01eKyIbTYpHBIMHU:

- TOTOBHOCTBIO JIeHICTBOBaTh B HECTAHJAPTHBIX CHTYallUsX, HECTH COLMAJBHYIO U
ATUYECKYIO OTBETCTBEHHOCTH 3a puHsAThIe pemenus (OK-2);

- TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEANU3ALNN, HCIIOJIB30BAaHUIO TBOPUYECKOTO
notenmuana (OK-3).

ObmenpodeccnoHaIbHBIMU:

- TOTOBHOCTbIO K KOMMYHMKAIlMM B YCTHOW M NHCbMEHHOM (opMax Ha pPYyCcCKOM H
MHOCTPAHHOM SI3bIKaxX JJIs pelieHus 3a/1a4 npodeccuoHansHoi aearensHoctu (OIIK-1);

- TOTOBHOCTBIO PYKOBOJIUTH KOJJIEKTUBOM B cdepe cBoei mnpodeccrnoHalIbHON
NeSITeIbHOCTH, TOJIEPAHTHO BOCIHPHUHUMAs COLIMANIbHbIE, 3THUYECKHE, KOH(ecCHOHalIbHbIE U
KyabTypHble pazinnuus (OI1K-2);

- CHOCOOHOCTHIO K MPO(ECCHOHATBHON AKCILTyaTalliid COBPEMEHHOTO 00OpYIOBaHUS U
npuOOpPOB B COOTBETCTBUHU € HampasieHHeM U npoduinem noarorosku (OIIK-3).

ITpodeccronanbHBIMU:

Hay4YHO-HUCCIIE0BaTENbCKAsl e TEIbHOCTb!

- CHOCOOHOCTBIO (OPMYIHPOBATH HAYYHO-HUCCIEAOBATENbCKHE 337a4d B OOJIACTH
peann3anuy YHepro- u pecypcocoepexenus u pemars ux (I11IK-1);

IIPOU3BOACTBEHHO-TEXHOJIOTNYECKAs! 1€ATEIbHOCTD:
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- CHOCOGHOCTBIO K QaHAJIN3y TCXHOJOIMYCCKUX IIPOHCCCOB C MCJIbIHO IOBBIIMICHUA
MoKasarejeil HSHEpPro- MU pecypcocOepexeHusi, K OIEHKE JKOHOMHUYECKOW 3PGPEKTHBHOCTH
TEXHOJIOTHYECKUX MPOIECCOB, UX 3Koyornyeckon 6e3omacuoctu (I1K-9).

3namo:

- OCHOBHBIC 3aIa4d, HAIIPpaBJICHUSA, TCHACHIHWU MW IMCPCIICKTHBBI PA3BUTHA XHUMUHU U
XUMHUYECKOI TEXHOJIOTHH U MepepaboTKU MOJUMEPOB U MaTEpUaIOB Ha UX OCHOBE,

- KJaccU(UKAIMIO, XapaKTePUCTUKU M TPUHIMII pabOTBl OCHOBHOTO OOOPYIOBaHUS,
MPUMEHSIEMOT0 B IIPOM3BOJICTBE U MEePepadOTKe MOJIMMEPHBIX MaTepUasoB;

- OCHOBHBIE IIPOOJIEMBI B CBOCH MPEAMETHON 00JIACTH, METOJIBI U CPEJICTBA UX PEIICHHUS;

- IpUEMBbI OpraHU3aluU UCCIIEI0BaTeNIbCKUX; OCHOBHBIE METO/IbI, CPE/ICTBA U TEXHOJIOTUU
MOJYYEHUS ¥ CUCTEeMaTH3alluy HayYHOTEXHIUUECKON HH(popMaInu;

- (U3UKO-XUMHUYECKYI0 CYIIHOCTh OCHOBHBIX COBPEMEHHBIX METOJIOB HCCIIEJIOBAHUS B
paMKax pa6OTBI, JAUArHOCTUYCCKUEC BO3MOKHOCTHU MCTOA0B U X OTPpaHUYCHHS, 4 TAKIKEC oOmactu
MPUMEHEHHUS.

YMeTs:

- CAMOCTOATEIBHO MPUOOPETATh U UCIOIB30BaTh B MPAKTUYECKON JESTENIbHOCTH HOBBIE
3HAaHUA 1 YMCHUA,

- pabotarh ¢ MH()OPMAIIMOHHO-TIOUCKOBBIMU CHUCTEMaMU; aHAJIM3UPOBATh WHGOPMAIIIIO
COBPEMEHHOM MEPUOINYECKON JINTEPATYPHI IO TEME UCCIICAOBAHMS, €€ CUCTEMAaTH3UPOBATh;

- BBIOMpaTh 000pyAOBaHHE U 0OOCHOBBIBATH BHIOODP 7SI KOHKPETHBIX TEXHOJIOTUYECKUX
3aay;

- BbIOMpaTh COBpPEMEHHBIC MPUOOPHI ISl PElIeHUs 3aJa4 B paMKax CBOEH paboThl,
OCHOBBIBAACHh HA UX TCXHUYCCKUX BO3MOXHOCTAX.

Bnaners:

- nH(opManrel 0 COBPEMEHHBIX TEHACHIIHMIX U MEPCIIEKTHBAX Pa3BUTHSI MPOU3BOJICTBA U
nepepaboTKU MOTUMEPHBIX MaTepHAIOB;

- OCHOBHBIMH HAaBBIKaAMH IIOJTYYCHUA, O6pa6OTKI/I, CUCTCMATU3alli U aHaIn3a HAy4YHO-
TEXHUYECKOW MH(pOpMAINY;

- HaBbIKaMH pa6OTBI C I/IHq)OpMaHI/IOHHO-HOI/ICKOBI)IMI/I CHUCTEMAaMU,

- npueMamMu 0OpabOTKM SKCIEPUMEHTAJIbHBIX JAHHBIX; HAaBBIKAMU HMHTEPIpPETALUU
PE3YILTATOB HCCHGHOB&HHﬁ, MOJIYYCHHBIX pa3JIMYHbIMU METOAAMU;

- nuH(opmarnmeit o popMax mpeacTaBIeHUS Pe3yabTaTOB UCCIEIOBAHUI.

3. Kparkoe cogepixanne TeXHOJIOTHYeCKOH NPAKTHKHU:

[IporpaMMa TEXHOJOTHYECKONH TMPAKTUKU BKIIOYA€T OCBOEGHHE METOMOB, IPHEMOB,
TEXHOJIOTMM aHallu3a M CHUCTEMAaTU3allid HayYHO-TEXHMUYECKOM HuH(opMaluu, pa3paboTKu
IUTAHOB M TIPOTpaMM MPOBEICHHS HAYYHBIX HCCIEIOBAaHUN W TMPUOOPETEHHE MPAKTUYECKUX
HaBBIKOB OpTaHU3aIlMH HAayYHO-UCCIIEIOBATENILCKON NIEATENPHOCTH C YYETOM HWHTEPECOB U
BO3MOXKHOCTEH KadeIpsl WM OpraHu3allny, rae oHa mpoBoauTcs. [IporpaMma TeXHOIOTHUECKOM
IMMPAKTHUKHU BKIIIOYACT TAKKC BBIITOJITHCHHUEC WHAWBHUAYAJIbHOI'O 3alaHUA, KOTOPOC pa3pa6aTI)IBaCTC$I
PYKOBOAMTENEM TMPAKTUKU WM PYKOBOAMTEIEM JHCCEPTAMOHHON paboThl oOydaromierocs ¢
y4eToM crenupuKU HayqHO-UCCIIEA0BaTeNIbCKON paboThl Kadeapsl.

4. O0beM TeXHOJIO0TMYeCKOM NMPaAKTHKHU

B B
Bunsl yueOHoI paboThl 3aYETHBIX B axaneu. ACTPOHOM.
€IMHHUIIaX Hacax qacax

OO6masi TpyA0eMKOCTh TUCIIHIIJIHHBI M0 Y4eOHOMY 6 216 162
TIAHY
KonTakTHas padora (KP): - - -
CamocrositesibHas padora (CP): 6 216 162
WuauBuyanbHOE 3a/1aHKe 108 81
CamocTosiTeTbHOE OCBOCHHE 3HAHUHN, YMEHUH U 108 81
HABBIKOB 110 IPOTPaMMe TEXHOJIOTHUECKOU PAKTUKU
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Bua konTpoJs: \ 3a4€T ¢ OLEeHKOI

AHHOTaNUsA padoyeil MporpaMmmbl

B2.B.04(I1) «IIpexaunioMHasi MPAKTUKA)
HanpasneHue 18.04.02 «Hepro- u pecypcocodeperaroiniye mporecchl B XHMHUYECKOM
TEXHOJIOTHH, HePTEXUMUU U OUOTEXHOIOTHI
MarucTepCcKOi IporpaMmsbl
«CoBpeMeHHOE TeXHOJIOIHYecKoe 000pyI0BaHue MepepadOTKU MOJIUMEPOB)

1 Heas npeaaunIoMHON NPAKTUKH — IOATOTOBKA K BBIIOJIHEHUIO BBITYCKHOU
KBaJTM(PHKAIIMOHHOMN paboTHI.

2 B pe3yabTrare NPOXOKAEHUS NPEIUIIOMHON NPAKTUKUA OOy4YaOIUics 10
NMporpaMMe MarucTpaTrypsbl J10JKeH:

Obnadams CIETYIOIMMMH KOMITETCHIIUSIMU:

OOUIeKyTbTYpHBIMU:

- TOTOBHOCTBIO JIEHICTBOBaTh B HECTAHJAPTHBIX CHTYalUsAX, HECTH COLMAIBHYIO U
ATUYECKYIO0 OTBETCTBEHHOCTh 3a NpuHAThIe pemenus (OK-2);

- TOTOBHOCTBIO K CaMOpPa3BUTHIO, CaMOpealu3alliH, MCIIOIb30BAHUIO TBOPYECKOTO
notenmuana (OK-3).

Ob6menpodeccnoHaTbHBIMU:

- TOTOBHOCTbIO K KOMMYHHMKAllUd B YCTHOM M NUCbMEHHOW (QopMax Ha pPyCCKOM H
MHOCTPAHHOM SI3bIKax JJIs peleHus 3a1a4u npodeccuonanbHoi aesrensHoctu (OIIK-1);

- TOTOBHOCTBIO PYKOBOIUTH KOJJICKTHBOM B cdepe cBoell mpodeccHoHaNbHOIM
NeSITeIbHOCTH, TOJIEPAHTHO BOCIPUHMMAs COLMAIbHbBIC, 3THUYECKHE, KOH(PECCHOHAIbHBIE U
KyabTypHble pazianuuns (OI1K-2);

- CHOCOOHOCTBIO K IPO(ECCHOHATBHON 3KCIUTyaTallil COBPEMEHHOTO0 00OpYIOBaHUS U
nprOOPOB B COOTBETCTBHH C HarpasiieHHeM U npopuinem noarorosku (OIIK-3).

IIpodeccronanbHbIMU:

Hay4HO-UCCJIE0BATENbCKAsl e TEIIbHOCTB!

- CHOCOOHOCTBIO HCIIOJIb30BAaTh COBPEMEHHbIE METOAMKM U METOAbI, B IPOBEICHHUH
HKCHEPUMEHTOB U HUCIIBITAHUN, aHAJIU3UPOBATh UX PE3YNBTAThl U OCYIIECTBISATh UX KOPPEKTHYIO
untepnpetanuto (I1K-4);

- CIIOCOOHOCTBIO COCTAaBIISATh HAYYHO-TEXHUYECKHUE OTYEThl M TOTOBUTH MYOJIMKALIUU T10
pe3ynbTaTaM BBIIOJIHEHHBIX HccnenoBanuil (IIK-5);

MIPOU3BOACTBEHHO-TEXHOJIOTUYECKAs! 1€ATEIbHOCTD:

- TOTOBHOCTBIO K pa3paboTKe TEXHUYECKUX 33JaHUN Ha MPOEKTUPOBAHHE U U3TOTOBIICHHE
HectannapTHoro obopynoBanus (I1K-8).

3HarTh:

- METO/Ibl OPTraHU3alluY HAyYHOU JeSITEIbHOCTH U OCYIIECTBIECHUS SKCIIEpUMEHa,

- aHAJIN3a CBIPbsS, IPOAYKTA U OTXOJ0B IPOM3BOJICTBA;

- COBPEMEHHBIE D3KCIEpUMEHTAIbHBIE METOJAbl HCCIEJOBAaHUSA COCTaBa U CBOMCTB
HOJMMEPHBIX MaTepHaJIOB;

- 1abopaTopHyto 6a3y Il IPOBEIECHUS UCCIIEIOBAaHUI 110 TEMATHUKE BBITYCKHOW pabOThI;

- OCHOBBI TE€XHOJOTI'MHU MO MPOQHIIIO BBITYCKHON KBAIM(UKATUOHHONW PabOTHI;

- SKOHOMHYECKHE MTOKA3aTeIN TeXHOJIOTHH;

- KOMIUIEKC MEpONPUATHH MO TEeXHHUKE OE30MacHOCTH, OXpaHE OKpYXarolled cpesbl,

OXpaHe TpyJa.

YMers:

- MPOBOAUTH cOOp, 00pabOTKY, aHAIM3 M CUCTEMATH3ALUI0 HAYYHOM M TEXHHYECKOM
uHpOpMaLNH;
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- IMpOBOAUTD OKCIICPUMCHTAJILHBIC HUCCJICOOBAaHUS 110 TEMATUKEC HAay4YHO-
HCCJIEI0BATEIbCKON pabOTHI;

- OCYHICCTBJIATDH KOHTPOJIb CaMOCTOSITEIILHON n KOJUIEKTUBHON HAay4YHO-

HCCIIEI0BATEIbCKOM paObOTHI;

- BBIIIOJIHATH IMOATOTOBKY Hay‘IHO-TeXHI/I‘-IeCKOf/'I OJOKYMCHTAllMU [Jid IPOBCACHUA

Hay4HBIX MCCIICIOBAHUN U TEXHUYCCKUX Pa3pabOTOK;

- BBINIOJIHATH pAacyUeThl, CBS3aHHBIC KAaK C pa3pabOTKOW 3alaHuil I OTACITHHBIX

WCIIOTHUTENICH, TaK W C COCTaBJIEHWEM IUIAHOB M IPOTPaMM IIPOBEICHHS HAYYHBIX

HCCIEA0BAaHUHN U TEXHUUYECKHUX Pa3padO0TOK B LIEJIOM.

Bnaners:

- MCTOJaMH XUMHUYCCKUX PpaCdYCTOB U PCHICHHA 3aAad IMPOU3BOACTBCHHOI'O M HAYYHO-
HCCJIEI0BATEIIbCKOTO COJIePKaHUS;

- METOJIaMH1 aHAJIN3a HAYYHO-TEXHUYECKOU HH(POpMAIUH;

- CHUCTEMOW IUIAaHUPOBAHMS W OPTraHMU3AIlMU HAaYYHO-HCCIEIOBATEIBCKUX W MPOEKTHBIX
paboT B paMKax M3y4yaeMOU IIPOrpaMMbl MarucTpaTyphl;

- OCHOBHBIMH JIOJDKHOCTHBIMH (DYHKITUSIMH PYKOBOJSIIETO TepcoHania (PyKOBOJIUTEIS
HAy4YHOW IpyNIbl, IPOEKTa, IPOrpaMMbl) B paMKax U3y4aeMoOU MporpaMMbl MarucTparypsl.

3. Kpartkoe coaep:xkaHue npeIuIJIOMHON PAKTHKHA

OCHOBy HpCILI{HHJ’IOMHOﬁ IMPAKTHUKHU COCTaBJISICT IIOATrOTOBKA MaTCcpuaioB JJIA
BBIMIOJTHEHUS]  BBIMYCKHON  KBaJM(UKAIIMOHHOW paboThl: OCBOGHHE METOJIOB, IIPHEMOB,
TEXHOJIOTUN opraHu3anvu u HpI/IO6peTeHI/I€ MPAKTUYCCKUX HABBIKOB YIPAaBJICHUA OTACIIbHBIMU
JTanamMy M MporpaMMaMi TMPOBEACHUS HAYYHBIX HCCIEAOBAHUNA U TEXHUYECKHX pa3paboToK;
0000mIeHne W CHCTEMAaTHU3alusl JaHHBIX Ui BBIOJHEHHS BBITYCKHON KBaTU(UKAIIMOHHON
pabotel.  Ilporpamma  OpemgUIZIOMHOW  MPAKTHKKA  BKJIKOYACT  TAKXKE  BBINOJHEHHUE
WHIUBUAYAJIBHOI'O 3aJaHHusd, KOTOPOC pa3pa6aTI)IBaeTcs1 PYKOBOAHUTCIICM IPAKTUKU WA
PYKOBOAMTENEM JUCCEPTALIMOHHONW pPabOThl OOy4aromerocss ¢ y4eToM CHEelU(pUKA HaydHO-
UCCIIEIOBATEIIBCKON PaboThI Kadeapsl.

4. O0beM npeINNIOMHON NPAKTUKH

B B
Buner yueGHoii paboThl 3a4ETHBIX B axanem. aCTPOHOM.
CINHUIaX Hacax qacax
O01as Tpya10eMKOCTh JUCHUIIUHBI 110 y4eO0HOMY 6 216 162
ILUIAHY
Konrakthas patora (KP): - - -
CamocrositesbHas padora (CP): 6 216 162
WNHauBuyanbHOE 3a/1aHKe 108 81
CamocTosiTeTbHOE OCBOCHHE 3HAHUHM, YMEHUH U 108 81
HABBIKOB 110 IPOrpaMMe TEXHOJIOTUYECKON MPAKTUKH
Buj kouTpoas: 3a4ér c oueHko

4.6. Hayuno-ucciegoBarenbckas padora B cemecTpe
AHHOTanus padoyeil NPOrpaMmbl

b2.B.02(H) «Hay4Hno-ucciegoBarenbckas padora»
HanpasiieHue 18.04.02 «32Hepro- u pecypcocOeperaromye nporecchl B XUMHYECKOH
TEXHOJIOTUH, HEPTEXUMUU U OUOTEXHOJIOTHI
MarucTepcKoi MporpaMmel
«CoBpeMeHHOE TEXHOJIOIHUeCcKoe 000pyI0BaHHe MepepadOTKH MOJIMMEPOB)

1. Hear mnpaktuku «Hay4yHo-HcciaenoBaregbckass padora» — [OJIydYeHUE
npodeCcCUOHANBHBIX ~ YMEHHH M OmbITa  NPOPECCHOHAIBHOW  JAEATENIBHOCTH  IyTeM
CaMOCTOSITEIIBHOTO TBOPYECKOTO BBINIOJHEHNUS 3a/1a4, TIOCTABJICHHBIX IPOrPaMMOM ITPAKTUKH.
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2. B pesyabrare npoxo:xkaeHusi mpaktuku «HayuyHo-ucciaenoBaresibckasi padoTa»
00yYaKOLIMICS M0 MPOrpaMMe MarucTpParypbl J0JKeH:

OO6nanarp CleAyIOIMUMU KOMIIETEHIHSMHU:

OO01IeKyIbTYPHBIMHU:

- TOTOBHOCTBIO JICHICTBOBaTh B HECTAHJAPTHBIX CHUTYalUsAX, HECTU COLMAIBHYIO W
STUYECKYIO0 OTBETCTBEHHOCTH 3a puHsThie pemenus (OK-2);

- TOTOBHOCTBIO K CAaMOpPa3BUTHUIO, CAMOPEAIM3ALNU, MCIIOJIB30BAaHUIO TBOPUYECKOTO
notenmuana (OK-3).

Oo6menpodeccnoHAIBHBIMU:

- CIIOCOOHOCTBIO K MPO(ECCHOHANBHOM SKCIUTyaTallud COBPEMEHHOTo 000OpyAOBaHUS U
nprOOPOB B COOTBETCTBHH C HarpasiieHHeM U npoguieM noarotosku (OIIK-3);

- TOTOBHOCTBIO K HCIIOJB30BAHUIO METOJOB MAaTEeMaTUYEeCKOro MOJEIUPOBAHUS
MaTepuaJIoB U TEXHOJIIOTUYECKUX IPOLECCOB, K TEOPETUUYECKOMY aHAJIU3Y U IKCIEPUMEHTAIbHON
npoBepke Teopetudeckux rumnores (OIIK-4);

- TOTOBHOCTBIO K 3amMTe OOBEKTOB HMHTEIUICKTYaJbHOW COOCTBEHHOCTH H
KOMMEPIHAIA3AIIY TIPaB Ha 00BEKThI HHTEIIEKTyallbHOU cobcTBeHHOCTH (OIIK-5).

[MpodeccronanbHBIMU:

Hay4YHO-UCCIIeI0BATENbCKAs EATEIbHOCTB:

- CHOCOOHOCTBIO (OPMYIHPOBATH HAYYHO-HCCIICAOBATEIbCKHE 337a4d B 0OJIACTH
peayuzalyu SHepro- U pecypcocoepexenus u pemarsd ux (I1K-1);

- CIHOCOOHOCTBIO OpraHHU30BaThb CaMOCTOSITENIBHYI0 U KOJUIEKTUBHYIO HAay4HO-
uccienoparenbekyto padoty (I1K-2);

- TOTOBHOCTBIO K IOHCKY, 00paboTKe, aHaIN3y U CHCTEMaTU3aIllMH HAY9IHO-TEXHUYECKOM
uH(pOpPMAIUH 110 TEME UCCIIeIOBaHMs, BHIOOPY METOAUK U cpencTB pemeHus 3aaaun (I[1K-3);

- CHOCOOHOCTBIO HCIIOJIB30BAaTh COBPEMEHHBIE METOAWKH W METOABI, B TPOBEICHHH
SKCIIEPUMEHTOB U MCIIBITAHHUM, aHAIM3UPOBATh UX PE3YABTAThl M OCYHIECTBISITh UX KOPPEKTHYIO
untepnperauuio (11K-4);

- CIOCOOHOCTBIO COCTAaBIISATh HAYYHO-TEXHUYECKHUE OTYETHI M TOTOBUTH MYOJIMKAIUU TI0
pe3yabTaraM BBINOJIHEHHBIX uccienopanuit (I11K-5);

- TOTOBHOCTBIO pa3pabaThiBaTh MaT€MaTHMYeCKHE€ MOJEIH U OCYIIECTBIATH HUX
AKCIepUMEHTaIbHYO0 MpoBepKy (I1K-6);

- TOTOBHOCTBIO K pa3paboTKe MEpPONPHUATUI 110 SHEPIo- U pecypcocOepexreHn o, BHIOOPY
o0opynoBanus u TexHojoruueckoi ocHactke (I1K-7);

- CIIOCOOHOCTBIO K aHalu3y TEXHOJIOTHYECKHX IMPOIECCOB C LENbI0 TMOBBIMICHUS
MoKaszarejell HSHEpPro- MU pecypcocOepexeHusi, K OIEHKE JKOHOMHUYECKOW 3PGEKTHBHOCTH
TEXHOJIOTMYECKUX MPOIECCOB, UX dKonorndeckoi 6e3omnacHoctu (I1K-9);

- CIIOCOOHOCTBIO CO3/aBaTh TEXHOJIOIMH YTHJIM3ALUKA OTXOAOB U CUCTEMBI 00€CTIEUEHHUS
sKoJIOTHYecKoil 6e3onacHocTu mpousBoactsa (I1K-12).

3namu:

-  NOAXOAbl K  OpraHu3alMM  CaMOCTOSATEIBPHOM M KOJUIEKTUBHOM  HAay4HO-
UCCIIEI0BATENIbCKON PabOThI;

- IPUHIIMIIBI OPTaHU3alMK POBEACHUS SKCIIEPUMEHTOB U UCIIBITAHU;

- OPUHIUNBI U CIOCOOBI 3aIIUTBl OOBEKTOB HWHTEUIEKTYaJIbHOM COOCTBEHHOCTH H
KOMMepIHaIN3aluy paB Ha 00BEKThl HHTEIIEKTYa IbHOW COOCTBEHHOCTH.

Ymemu:

- BBINOJHATH TOUCK, OOpaOOTKY, aHalu3 W CHCTEMAaTH3alMI0 HayYHO-TEXHUYECKOM
UH(OPMAIIUH, OCYLIECTBIATh BHIOOP METOIMK M CPEICTB pELICHHs 3a/lad, MOCTaBIEHHBIX
MIPOrpaMMOil IPAKTUKH;

- BBIMOJIHATH O0OPabOTKY M aHAIM3 PE3YyNIbTaTOB SKCIIEPUMEHTOB U UCTIBITAHU;

- QHAIM3UPOBATh BO3HUKAKOIIME B  HAYYHO-HCCIEAOBATEIBCKOM  JESITEIBHOCTH
3aTPyAHEHUS M CIIOCOOCTBOBATH MX Pa3peILeHUIO.
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Braoemu:

- mpuemMamH pa3padOTKH IJIAHOB M MPOTpamMM MPOBEACHUS HAy4YHBIX HCCIIEIOBaHUMH,
TEXHUYECKHUX pa3pabOTOK, 3aJaHUN JJIS1 HCTIOTHUTEICH.

3. Kparkoe conep:xkanue mnpaxktuku «HayuyHo-ucciaenoBarejbckass padora B
cemecTpe»:

Br16op HampaBiieHus HAyYHOTO UCCIIEOBAaHUSA, ONpeaeIeHIe MPOOIeMbl U BBITEKAOIIEH
13 Heé LeNer U 3a7a4, BBIIBH)KCHUE TUIIOTE3bI X PELICHUS.

[InanupoBaHue, MOArOTOBKA U MPOBEICHNE IKCIIEPUMEHTA 110 BEIOPAHHOM TEMaTHKe.

AHanu3 NoJTy4YeHHBIX JaHHBIX, (HOPMYIUpPOBKaA BHIBOAOB 10 padore. [logroroska oruéra.
3amuTa pe3yabTaroB padoThI.

3aKkperuieHue TEOPEeTHUECKUX 3HAHWW, MOJTYYEHHBIX OOYUYAIONIMMHUCS TpPU H3YyYCHHUH
nporpaMmbel  Maructparypbl. [lomydenuwe oOydyaromUMHUCS TMPAKTUYECKUX HABBIKOB IO
OpraHM3alMi HCCIEAOBAaTEIbCKUX W IPOEKTHBIX pabOT, B YNPABICHUM KOJJIEKTUBOM
ucnoigHuTenei. Pazsutue y o0ydyaronmxcsi HaBbIKOB HAyYHO-UCCIIEI0BATEIbCKON AESITENIbHOCTH.

B nponecce BbInonHeHNs U3y4eHMs AUCHUIIIIMHBI 00yYarOLIUIiCs JOIKEH OATOTOBUTD U
NPEICTaBUTh K 3allluTe Hay4yHO-UccienoBarenbckyo pabdory (HUP), BoimonmneHHyro Ha
COBPEMEHHOM YpPOBHE pa3BUTHS HAayKd W TEXHUKH W COOTBETCTBYIOUIYIO BBIOpaHHOMY
HaIpPaBJICHUIO OATOTOBKU U MPOTrpaMme 00yueHusl.

B mnpencraBieHHOW K 3amuTe HAy4YHO-HCCIIEAOBATEIBCKOM pPabOTe IOJKHBI MOITYYUTH
pa3BUTHE 3HAHUS W HABBIKM, IOJYYCHHbIE OOYYaIOIIUMCS TPU OCBOCHUH MPOrPAMMBI
MarucTparypbl, B TOM 4YHCJE IpPH H3YyYEHUH CHELMAIbHBbIX JUCHUIUIMH. llpencraBieHHas k
3alUTe Hay4YHO-HCCIeAOoBaTeNbCcKkasg padoTa JOJKHA COAEpkKaTh OCHOBHBIE TEOPETHUECKHE
MIOJIOKEHUSI, SKCIIEPUMEHTANIbHBIE pEe3YbTaThl, MPAKTUUYECKHE JOCTH)KEHUS W BBIBOJBI U3
paboTHI.

4. O0bemM HAYYHO-HCCJIE0BATEIbCKOI padoThl

" B 3aueTHBIX B akanem.
Bunet yueGHoI paboTh
eIMHUIAX Jacax

O01mas TPyA0eMKOCTh JHCHUIIMHBI N0 Y4eOHOMY IJIAHY 36 1296
KonTaktHas padora (KP): 17,5 630
KonrtakTHas paboTa ¢ npenojaBareieM 157,5
CamocrositeabHas padora (CP): 18,5 666
CaMocToATEIbHOE OCBOCHNE 3HAHUM, YMEHUI U HABBIKOB I10 666
nporpamme HUP

Bua kouTposs 3a4ér c oueHkom

B ToM 4mciie o cemecrpam:
1 cemecTp
O01mas Tpya10eMKOCTh B ceMecTpe 7 252
Konrakthas pa6ora (KP): 3,25 117
KonrakTHas paboTa ¢ mpenoaBareineM 29,25
CamocrositesbHas padora (CP): 3,75 135
CamMocToATeIbHOE OCBOEHNE 3HAHUM, YMEHUI Y HABBIKOB 110 135
nporpamme HUP
Bun koHTpOIIS: 3auéT ¢ oueHKoi
2 cemecTp

Oo6mas TPyA10eMKOCTh B CeMeCTpe 6 216
KonTaktHas padora (KP): 2,75 99
KonTakTHas padora ¢ npenogaBaresiem 24,75
CamocrositesbHas padora (CP): 3,25 117
CaMocToATEIbHOE OCBOEHNE 3HAHUM, YMEHUI U HABBIKOB I10 117
nporpamme HUP
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Bug xoHTpOss:

3a4€T ¢ OLeHKOM

3 cemecTp
OO61ast TpPyA0EMKOCTh B CEMECTPE 11 396
KonTaktHas padora (KP): 5,5 198
KoHnTtakTHas paboTa ¢ nmpernojaBaTeiemM 49,5
CamocrositeabHas padora (CP): 5,5 198
CaMocTOATEIbHOE OCBOEHUE 3HAHUM, YMEHUI U HABBIKOB 110 198

nporpamme HUP

Bun xoHTpONS:

3a4€T ¢ OLEeHKOH

4 cemecTp
OO0m1ast TpyA0EMKOCTh B CEMECTPE 12 432
KonraktHas pa6ora (KP): 6 216
KoHnrakTHas paboTa ¢ mpernoaaBarenem o4
CamocrositeasHas padora (CP): 6 216
CamMocTosATeIbHOe OCBOCHHE 3HAHUHM, YMEHUI U HABBIKOB 110 216

nporpamme HUP

Bup KOHTPOJIA: 3a4CT / 3K3aMeH

3a4€T ¢ OLeHKOH

Bunet yueGHOI paboTh

B 3aueTHBIX

B actponom.

SIMHMIIAX qacax
O01mas TpyA10eMKOCTh JUCHUILIHHBI 10 Y4€0HOMY IJIAHY 36 972

KonraktHas pa6ora (KP): 17,5 4725
KonTakTHas paboTa ¢ npenojaBarenem 118,1
CamocrosiTe;ibHasi pa6ora (CP): 18,5 4995
CamocTosTeIbHOE OCBOCHHUE 3HAaHUM, YMEHUI U HaBBIKOB 110 4995

nporpamme HUP

Buja KoHTpOJIS

3a4€T ¢ OLEHKOM

B ToM unciie mo cemecrpam:

1 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 7 189
KonTaktHas padora (KP): 3,25 87,75
KonrtakTHas paboTa ¢ npenojaBareieM 21,94
CamocrositesbHas padora (CP): 3,75 101,25
CamMocTosATeIbHOE OCBOEHNE 3HAHUM, YMEHUI Y HaBBIKOB 110 101,25

nporpamme HUP

Bun xoHTpOIS:

3a4€T ¢ OLIEHKOM

2 cemecTp
O01as TPy10€eMKOCTh B ceMecTpe 6 162
Konrakthas patora (KP): 2,75 74,25
KonTakTHas padoTa ¢ npenoaaBartejiemM 18,56
CamocrositeabHas padora (CP): 3,25 87,75
CamocTrosiTeIbHOE OCBOCHHUE 3HAaHUM, YMEHUI U HaBBIKOB 110 87,75

nporpamme HUP

Bun xoHTpOIA:

3a4€T ¢ OLEeHKOH

3 cemecTp
OO01mast TpyA0€MKOCTh B CEMECTPE 11 297
KonrTaktHas paoora (KP): 55 148,5
KonrtakTHas paboTa ¢ npenojaBareneM 37,1
CamocrositesbHas padora (CP): 5,5 148,5
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CamocTosiTeTbHOE OCBOCHHUE 3HAaHUH, YMEHUI W HaBBIKOB T10 148,5

nporpamme HUP

Bug xonTposs: 3a4éT ¢ OneHKoM
4 cemecTp

O061ast TpPyA0EMKOCTh B CEMECTpE 12 324

KonTaktHas padora (KP): 6 162

KoHnTtakTHas paboTa ¢ mpernojaBaTeiemM 40,5

CamocrositesibHas padora (CP): 6 162

CamMocToATEIbHOE OCBOEHNE 3HAHUM, YMEHUI Y HABBIKOB 110 162

nporpamme HUP

Bug koHTpOIIS: 3a4eT / 9K3aMeH 3a4ér ¢ oneHkoM

4.7. I'ocynapcTBeHHasi NTOrOBasi aTTecTalUs
AHHOTanus padoyeil NporpaMMsbl

Bb3.5.01 «I'ocynapcTBeHHAast HTOrOBasi ATTECTALUSD)

1. Heab rocynapcTBeHHO# MTOrOBOI aTTeCTAIIMH — BBIIBICHUE YPOBHS TEOPETHUYECKON
U IIPaKTUYECKON MOATOTOBJICHHOCTH BBITYCKHHUKA By3a K BBIIOJIHEHHIO MPO(ECCHOHATIbHBIX 3a/1a4
U cooTBETCTBUS ero noarotoBku TpedoanusaM OI'OC BO no nanpasnenuto noarorosku 18.04.02
«JHepro- U pecypcocoeperamumme Npoueccbl B XMMHYECKON TEXHOJIOTMH, He(pTeXMMUH H
OMOTEeXHOJIOTHID).

2. B pe3yabTare rocyJapcTBeHHOIl HMTOroBOW arrecTanuu oOyvyaloummiicsi 1o
NMporpaMMe MarucTparypsl 10JKeH 00J1a1aTh ceIyI0IUMH KOMIIeTeHIIUsIMH:

OO11eKyIbTYpHBIE:

- CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIUICHHIO, aHau3y, cuare3y (OK-1);

- TOTOBHOCTBIO JI€HCTBOBaTh B HECTaHJAPTHBIX CUTYAlUsX, HECTH COLHUAIBHYIO H
ITUYECKYI0 OTBETCTBEHHOCTH 3a npuHsThie penienus (OK-2);

- TOTOBHOCTBIO K CaMOpAa3BUTHUIO, CAMOPEAIM3ALlMH, HCIIOJIB30BAaHUIO TBOPYECKOTO
norenimana (OK-3).

ObmenpodeccuoHanbHbIE:

- TOTOBHOCTHIO K KOMMYHHKAIIMM B YCTHOM W INHCHBMEHHOW (QOpMax Ha PYCCKOM H
MHOCTPAHHOM SI3bIKax JJIsl pelIeHH s 3a1a4 npodeccronansHoit aestenpHoctu (OITK-1);

- TOTOBHOCTBIO pYKOBOJIUTH KOJUIEKTUBOM B cdepe cBoed MpodeccruoHaIbHON
NeSITeIbHOCTH, TOJIEPAHTHO BOCIPHUHUMAs COLIMANbHBIE, 3THUYECKUE, KOH(PECCHOHAJIbHBIE U
KyabTypHbIe paznuuus (OI1K-2);

- CIOCOOHOCTBIO K MPOQECCHOHATBHON IKCIUTyaTallil COBPEMEHHOI'0 00OpYy/OBaHUS U
pruOOPOB B COOTBETCTBUH C HANpaBieHHeM U npoduiiem moarotoku (OITK-3);

- TOTOBHOCTHIO K MHCIIOJIb30BAaHUIO METOJOB MaTEMaTHYeCKOIo MOJIEIMPOBAHUS
MaTepHaIoB U TEXHOJOTHUYECKUX MPOLIECCOB, K TEOPETUYECKOMY aHAIIN3Y U SKCIIEPUMEHTAIBHON
npoBepke Teoperrueckux runores (OI1K-4);

- TOTOBHOCTBIO K 3allUTe OOBEKTOB HWHTEUIEKTYyaJbHOH COOCTBEHHOCTH H
KOMMEpIUATM3aIMH MTPaB Ha 00bEKThI HHTEIICKTyabHOM coocTBeHHOCTH (OITK-5).

[Ipodeccruonanpuele:

Hay4YHO-HCCIIeI0BaTeNbCKasl 1eATeNbHOCTb!

- CIIOCOOHOCTBIO (POPMYNIMpPOBaTH HAYYHO-HUCCIIEOBATENILCKUE 3a7ayd B OOJIACTH
peanu3aiu Hepro- u pecypcocoepexerus u pemars ux (I1IK-1);

- CHOCOOHOCTBIO OpPraHM30BaTh CaMOCTOATENBbHYI0 M  KOJUJICKTUBHYIO Hay4HO-
uccienosarebekyto padory (ITK-2);

- TOTOBHOCTBIO K MOHMCKY, 00pa0oTKe, aHaIu3y U CHCTEMaTU3allui HayYHO-TEXHUYECKOM
uH(OpMAIINH 110 TeME HCCIIE0BaHUs, BHIOOPY METOIUK 1 cpeicTB pemenus 3anaun ([1K-3);
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- CHOCOOHOCTBIO HCIIONIb30BaTh COBPEMEHHBIE METOIUMKH M METOIbI, B TPOBEICHHH
9KCHEPUMEHTOB U UCIBITAHUH, AHATU3UPOBATh UX PE3YIBTATHI U OCYLIECTBIATh UX KOPPEKTHYIO
unrepnperanuto (11K-4);

- CIIOCOOHOCTBIO COCTABJISATh HAYUYHO-TEXHUYECKHE OTUETHl U TOTOBUTH IyOJIMKALMU 110
pe3ysbTaTtaM BBIOJIHEHHBIX uccienoBanuit (ITK-5);

- TOTOBHOCTBIO pa3paldaTblBaTh MaTEMaTHYECKHE MOJENIM M OCYLIECTBIATh UX
JKCIIepUMeHTANIBbHYIO TipoBepky (I[1K-6);

IIPOU3BO/ICTBEHHO-TEXHOJIOTNYECKAs AESATEIbHOCTD:

- TOTOBHOCTBIO K Pa3paboTKe MEPONPUATHIA 110 SHEPTO- U PecypcocOepekeHnI0, BEIOOPY
obopyaoBanus u TexHomoruueckoit ocuactke (ITK-7);

- TOTOBHOCTBIO K pa3pabOTKe TEXHHYECKHUX 3aJaHUil Ha TPOCKTUPOBAHHE U
U3rOTOBIICHHE HECTaHAapTHOrO obopynoBanus (ITK-8);

- CIIOCOOHOCTBIO K AaHaIM3y TEXHOJOTWYECKHX IMPOIECCOB C IENbI0 TOBBIMICHHS
HoKa3aTejae HHEepro- MU pecypcocOEepekeHusi, K OLEHKE SKOHOMHYECKOH 3(pdeKkTuBHOCTH
TEXHOJOTMYECKUX TPOLIECCOB, UX dKooruueckoi Oezomnacuoctu (I1K-9);

- CIIOCOOHOCTBIO OLIEHMBAaThb HMHHOBALMOHHBIA M TEXHOJIOTUYECKUH PHUCKH IIpH
BHeIpeHrH HOBBIX TexHosorui (ITK-10);

- CHOCOOHOCTBIO pa3padaTbiBaTh MEPOINPHUATHS IO KOMIUIEKCHOMY HCIHOJIb30BaHUIO
CBIPBS, 110 3aMeHe AepuuTHbIX Marepuanon (ITK-11);

- CIOCOOHOCTBIO CO3/1aBaTh TEXHOJIOIUU YTHIIM3ALUU OTXOJOB U CUCTEMBI 00ECIICUCHHUS
9KOJIOTUYecKoii 6e3omacHocTu npousBoacTea (I1K-12).

3HaTh:

OCHOBHBIE ITPHUEMBI aHAJIM3a U CHHTE3a U IepepadOTKH MOJIMMEPHBIX MaTEPHAJIOB;

MPUEMBl U METOJBI OIPEICICHHSI MyTH M BBIOOpA CPEICTB YCTPAaHEHHUS HEIOCTATKOB,
NPEIATCTBYIOIINUX YCIICITHOMY JIMYHOCTHOMY U MIPO(ECCHOHATBHOMY PAa3BUTHIO M POCTY;

- TPHUHIWIBI BBEIOOpPA M YCIOBHUS JKCIUTyaTalldd COBPEMEHHOTO OOOPYIOBAaHHS U
npuOOpOB, HEOOXOAMMBIX IS MPOBEICHUS HAYYHBIX WCCIECJIOBAHHA B 00JACTH XMMHUYECKON
TEXHOJIOTUH MTOJIMMEPHBIX MaTEPUAIIOB;

- METOAbl MaTeMAaTHYECKOTO MOJCIIMPOBAHMS MaTepPHAIOB U  TEXHOJOTMYECKUX
MPOIIECCOB DHEPro- U PECypcocOeperkeHUss B XHMHYSCKOW TEXHOJOTHH ITOJIMMEPHBIX
MaTepHasoB;

- MPUHIMIB  OpPraHW3aldd  CaMOCTOSATEIILHOW WM KOJUICKTHBHOW  HAy4HO-
HCCIIeIOBATENhCKOM paboTHI;

- HICTOYHHUKH HAYYHO-TEXHHUYECKOW HHPOPMAIIUH 110 TEME HCCIICIOBAHNUS;

- MPHUHIUIBI BbIOOpAa M aHAIUTHYECKUE BO3MOXKHOCTH HCIIOJIb30BaHUS COBPEMEHHBIX
METOJIMK U METOJ/IOB B MPOBEJACHUN aHATUTHUECKUX SKCIIEPUMEHTOB U UCIIBITAHUN ITOJIMMEPHBIX
MaTepHaiOB, METO/IbI aHAJIM3a MOJTYYCHHBIX PE3YJIbTATOB U HX KOPPEKTHOW WHTEPIPETAIINY;

- TpeOOBaHHUS HOPMATHBHBIX JIOKYMEHTOB K CTPYKTYpE, COJCPKAHUIO U O(OPMIICHHIO
HAYYHO-TEXHHYECKHX OTYETOB, pa0OYHMX MPOEKTOB, OCOOCHHOCTH MOJTOTOBKH ITyOJIHKAIMHA IO
pe3ysibTataM BBITIOJTHEHHBIX HCCICIOBAaHUH W TPEOOBAHUS K WX COJEPKAHUIO, CTPYKTYpE,
odopmieHu1o;

- MPUHIHIL pa3pabOTKM MaTEeMAaTHYECKUX MOJEICH HM METOAbl W MPHEMbl HX
IKCIIEPUMEHTAIBHOM MTPOBEPKH.

VMmeTs:

UCIOJIB30BaTh METOJbl aHAIW3a W CHUHTE3a B HAYYHOW paboTe, COOTHOCHUTH
TEOPETUYECKHE TIOJIOKCHHS C KOHKPETHBIMH JaHHBIMU;

TUTAHUPOBATh MPOIIECC PA3BUTHUS POPECCHOHATBHOTO MACTEPCTBA M TMOBBIICHHS YPOBHSI
KBaTH(UKAIIIH;

- DKCIUTyaTUPOBaTh COBPEMEHHOE OOOpyIOBaHWE M TPUOOPHI, HEOOXOIMMBIC IS
NPOBEICHUSI HAYYHBIX HCCIIEIOBAaHUN B 00J7JaCTH XMMHUYECKOH TEXHOJOTHH ITOJIMMEPHBIX
MaTepHaJIOB;
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- HCINOJIb30BaTh JIaHHBIE U XApaKTEPUCTUKU SIBICHUI M NPOLIECCOB JI MOCTPOCHUS
MaTEMAaTHYECKUX MOJEINIEH, NeJIaTh TEOPETUYECKUE BBIBOIBL;

- OpraHM30BbIBATH HAYYHO-UCCIIEOBATEILCKYIO paboTYy;

- UCIIOJIb30BaTh Ul PELICHMs MPHUKJIAAHBIX 33Ja4 B 00JAaCTU TEXHOJIOIMU MOJUMEPHBIX
MaTepHajOB OCHOBHBIC TOHSATHS M 3aKOHBl (U3MKM M XUMHUH TIOJIMMEPOB, METOMbI
MaTeMaTHYeCKOro aHajiu3a M MOJAEIMPOBAHUSA, AHAIM3UPOBAaTh HH(POPMALMIO O HOBBIX
TEXHOJIOTUSX MPOU3BOJICTBA U NEepepabOTKH MOJIMMEPOB H MATEPUAIOB HA UX OCHOBE U BIMSHUU
UX Ha OKPYKAIOILYIO CPELy;

- BECTH MAaTeMaTHYeCKyI0 00paboTKy pe3yJbTaTOB SKCIHEPUMEHTOB M HCIBITAHUH,
OCYILIECTBIIATh UX KOPPEKTHYIO HHTEPIIPETALIHIO;

- COCTaBISITh HAYYHO-TEXHUYECKHE OTUETHI, OTBEYAIOIINE HOPMAaTHUBHBIM TPEOOBAHUSIM,
OCYILECTBJIATh MMOATOTOBKY MyOIMKALUI MO pe3y/bTaTaM BbIOJIHEHHBIX UCCIIEI0BaHUH;

- BBINOJHATH J1a0OpPATOPHBIE OJKCIEPUMEHTHI JJIsl TOATBEPKICHUS KOPPEKTHOCTH
MaTEMaTHYECKUX MOJEINIEH, AeJIaTh BbIBOJbI HA OCHOBE IOTYYCHHBIX JaHHBIX.

Bnaners:

- HaBBbIKAMU aHAJIN3a Pa3HOPOJHBIX (PAKTOB, 0OOOIEHHS 3HAYUTEIBHOTO YHUCIA JIaHHBIX,
HaBbIKAMU OCMBICIIEHUS] TEOPETUYECKUX MOJTO0KEHHI;

- HaBblKaMHM  Pa3pabOTKM  OPUTHMHAJIBHOIO  pEIIEHUs  CUTYal[MOHHOW  3ajaud,
MOJEIINPYIOLIEH KOHKPETHBIN POU3BOICTBEHHBIN ITPOIIECC B XOJE IKCIIEPUMEHTA;

IIPUEMBl M METOJbl IIOCTOSHHOTO COBEPILIEHCTBOBAHMS, CaMOPAa3BUTHs, HaBbIKaMH
CaMOCTOSITENIbHOM OpraHu3aliy UCCIIE0BATEIbCKUX PAa3BUBAIOLINX IPOIPaMM;

- HaBbIKAMM 3KCIIJIyaTallud COBPEMEHHBIX MTPUOOPOB [l aHAIN3a Pa3IMYHbIX BEIIECTB U
KOHTPOJISI IIPOM3BOJCTBEHHBIX IPOLIECCOB B 00JAaCTH XMMMUYECKON TEXHOJIOIMH IOJIMMEPHBIX
MaTEepUaos;

- HaBBIKAMH IPOBEJEHUS JaOOPATOPHOIO SKCIEPUMEHTA AJISl MPOBEPKH TEOPETHUECKUX
BBIBOJIOB M MAaTEMaTU4YECKUX MOJIETIEH;

- METO/IaM{ OpraHU3aLMH U OCYIIIECTBIICHUSI HAYYHO-HUCCIIEI0BATENbCKON padOThI;

- JaHHBIMU O NPUOPUTETHBIX HAIIPABJICHUAX Pa3BUTHSI IOJIMMEPHBIX MATEPUAJIOB;

- HaBbIKaMU OOpabOTKM SKCIEPUMEHTAJIBHBIX JIaHHBIX JUJII UX KOPPEKTHOMN
WUHTEPIIPETALNN;

- HaBbIKAMHU COCTABJICHHS] Hay4YHO-TEXHUYECKHX OTYETOB, MOJrOTOBKU MyOIMKAIMil 1O
pe3yJIbTaTaM BBIITOJIHEHHBIX UCCIIEJOBAHUI;

- HaBbIKAMHM MAaT€MaTUYECKOTO MOJEIUPOBAHHUA U TEXHUKOM J1abopaTopHOro
IKCIEPUMEHTA.

3. Kparkoe coaep:xxanue THA

I'ocynapcTBeHHass UTOroBas arrecTanys OOydyarOUIMXCS MO MPOrpaMMe MarucTparypsl
MPOBOAUTCA B (JOpPME 3alllUThl BBIMYCKHOHN KBanndukanuonHoi padotsl (BKP) — marucrepckoit
muccepranun. ['ocynapcTBeHHass utoroBas arrecrauus B ¢opme 3ammtel BKP npoxonut B 4
cemecTpe Ha 0a3ze 3HaAHWM, MOJIYYEHHBIX CTYACHTAMU MPU W3YYEHUH AUCLMILINH HAIpaBJIECHUS
Koza u HanMeHoBaHME HaNIPpaBJIEHUS TOJATOTOBKH.

l'ocynapcTBeHHast UTOroBasi arrectalusi 0Oy4yaroluXcsl 0 MporpaMMe MarucTpaTypbl —
3alUTa  BBIIYCKHOW  KBIM(UKAIMOHHOW  pabOThl  MPOBOAMTCA  TOCYIApCTBEHHOMH
HK3aMEHALMOHHONW KOMHUCCHEH.

Kontponb 3Hanuii oOyuarommuxcs, noixydeHHbsIx npu ocBoeHuu OOII, ocymectBisiercs
nmyteM nposeneHus 3amuTsl BKP u npucBoenus kBanupukanuu «MarucTp.

4. Oobem 'HA

[IporpaMmma orTHocuTcs K ©0a30BOM yacTH y4yeOHOro rmiaHa, K Onoky B3
«l'ocynapctBennas wutorosas arrectauus» (b3.5.01) m paccuntana Ha cocpeqoTOYEHHOE
npoxoxaeane B 4 cemectpe (2 kypc) oOydenms B oObeme 216 u (6 3ET). IIporpamma
npezrnonaraeT, 4ro oOyyaroluecss UMEIOT TEOPETHYECKYI0 M MPaKTHUYECKYI0 MOATOTOBKY B
00JacTH TEXHOJIOTHH MepepadOTKH IIACTHUYECKUX MacC U KOMIO3UIIMOHHBIX MaTepUaoB.
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o B B akagem. B
Bunast yueOHoI paboTh 3aUETHBIX qacax ACTPOHOM.
eIMHULIAX yacax
O01mas TpyA10eMKOCTh IUCHUILIHHBI 110 Y4eO0HOMY 5 216 162
IUIAHY
KonTakTHas padora (KP): - - -
CamocrostensHas padora (CP): 6 216 162
Brimonaenue, Hanrcanue u opopmienrne BKP 216 162
Buna kourpous: 3amura BKP 3amuta BKP

4.8 @aky1bTATHBBI
AHHOTAUHS Y4eOHOIi MporpaMMbl I CHUILIHHBI

DOT/.B.01 «Conuos10rusi ¥ ICUXOJIOTHS YIIPABJICHU
Harnpasierue 18.04.02 «DHepro- u pecypcocOeperaroniiue nporecchl B XUMUYECKOM
TEXHOJIOTHH, HEPTEXUMHUU ¥ OMOTEXHOIOTHH»

MarucTepcKoi MporpaMmsl
«CoBpeMEHHOE TEXHOJIOIMUECKOEe 000pyI0BaHHE M1ePEPaOOTKU MTOJIUMEPOB)

[IporpaMma JUCHUIUIMHBI COCTABJICHA B COOTBETCTBUHU ¢ TpeboBaHmsMu DemepanbHbIX
rOCyIapCTBEHHBIX  00pa3oBaTeNbHBIX  CTaHJAPTOB Ui OOydYyeHUs B  MarucTparype,
PEKOMEHIAUSAMU METOIMYECKOH CEeKIMH YYEHOTO COBETa M HAKOIUIGHHBIM  OITBITOM
MpenoAaBaHus COIMAIBHO-TICUXOJOTHYECKUX NUCHUIUIMH Ha Kadenpe couuonorun PXTY um.
.. MenneneeBa. IIporpamma paccuuTaHa Ha U3y4eHUE Kypca B TEYEHUE OJHOTO CEMECTpA.

Heap yyebHOro Kypca HampaBieHa Ha (OPMHPOBAHUE COLMAIBLHO OTBETCTBEHHOU
JUYHOCTH, CHOCOOHOH OCYHIECTBIATh KPUTHUYCCKHH aHAlIM3 TMPOOJEMHBIX CHUTYAIlWH,
BbIpa0aThIBaTh KOHCTPYKTHUBHYIO CTpPaTErwio JEHCTBUM, OpPraHU30BBIBATH M PYKOBOAWTH
paboToil KOJNJIEKTHBAa, B TOM 4HCJIE B MPOHECCe MEXKYIbTYPHOTO B3aWMOJICHCTBHSA,
pediiekcupoBaTh  CBOE  IOBEACHHME,  BBICTpaWBaTh W PEATU30BBIBATH  CTPATETHIO
npo¢eCcCHOHATBHOTIO Pa3BUTHS.

N3yuenune AUCHUILUIMHBI CIIOCOOCTBYET MPHOOPETEHUIO CIEAYIOIUX OOIIEKYJIbTYPHBIX
(OK) u obmenpodeccuonanbubix (OIIK) komnereHmii:

TOTOBHOCTBIO K CAaMOPA3BUTHIO, CaMOpEaJH3al[H, MCIOJIb30BAaHUIO TBOPYECKOTO
noreniuana (OK-3);

TOTOBHOCTBIO ~ PYKOBOAMTH KOJUIEKTUBOM B cepe cBoeil mpodeccHoHanbHOM
NeSITEIbHOCTH, TOJICPAHTHO BOCIPUHUMASI COLMANBHBIC, STHUYECKHE, KOH(PECCHOHAIbHBIE W
KynbTypHbie pazmununs (OITK-2).

3namo:

- CYIIHOCTb MPOOJIEM OpraHu3alMy U CaMOOPIraHU3alluK JINYHOCTH, €€ MOBE/ICHUS B KOJIJICKTHBE
B YCJIOBUSX MPO(HECCHOHATLHON AEATEIbHOCTH;

- METOJIbl CaMOOPTaHW3alUM W Pa3BUTHS JIMYHOCTH, BBIPAOOTKH LEJIENONAraHus H
MOTHBAI[MOHHBIX YCTAaHOBOK, pa3BUTHS KOMMYHHKATHBHBIX CrocoOHOCTEH u
po(hecCHOHANIBHOTO MOBEACHUSI B TPYIIIIE;

- KOH(JIUKTOJOTHYECKUE aCHIEKTHI YIIPABICHHS B OpraHU3aIlnig;

- METOAMKH W3YYEHHUS COIMAJbHO-TICHXOJOTHUECKIX SBICHUH B cdepe yrpaBleHUs U
caMOYyTIpaBJIEHUs TMYHOCTH, TPYIIIIbI, OpPraHU3aIUH.

Ymemos:

- TUIAHUPOBATh M PEIIATh 3a/la4d  JIMYHOCTHOTO M MPO(ECCHOHAIBLHOTO Pa3BUTHs HE TOJBKO
CBOETO, HO M WICHOB KOJIJICKTHBA;
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- AQHAIM3UPOBATh MPOOJIEMHBIE CHUTYallM HAa OCHOBE CHCTEMHOTO MOJAXO0J]a, BBIPAOATHIBATH
CTpATEeTHIO JCHCTBHI, MCIOIH30BATh METOABI JUATHOCTUKH KOJUICKTHBA M CaMOJUArHOCTHUKH,
CaMOIIO3HAHUS, CAMOPETYIISIIIMA U CAMOBOCITUTAHHUS;
- YCTaHABJIHMBATh C KOJUIETAMH OTHOIICHHS, XapaKTePU3YIOIIMECS KOHCTPYKTHBHBIM YPOBHEM
oO1IeHUS;
- BbIpa0aThIBaTh KOMAHJHYIO CTPATETHIO ISl JOCTMDKCHHUS TOCTAaBJICHHOW IENU B PEIICHUU
npogeCcCHOHATIBHBIX 3aj1a4.

Bnaoemuv:
- COIMAJIHHO-TICUXOJIOTMYECKUMH TEXHOJIOTHUSIMH CaMOOPTaHHM3allMd W Pa3BUTHS JIMYHOCTH,
BBICTPAUBAHUSl W PEAIU3AINH TPACKTOPHH CAMOPA3BUTHS;
- TCOPETUYECKMMH H TPAKTUYCCKHUMU HABBIKAMH NPEAYNPEXKIACHUST W pa3perieHHs
BHYTPHUJIMYHOCTHBIX, TPYIIOBBIX U MEKKYIBTYPHBIX KOH(JIUKTOB;
- cnoco0aMy MOTHBAllMM YICHOB KOJUIGKTMBA K JIMYHOCTHOMY H HPOPECCHOHAILHOMY
Pa3BUTHIO;
- CHOCOOHOCTSIMU K KOHCTPYKTUBHOMY OOIIIEHHUIO B KOMaH 1€, peICKCHUU CBOETO MTOBEICHUS
U JUJICPCKHUMU KaueCTBAMH,

MOJAVYJb 1. O6uecTBo U JUYHOCTH: HOBbIE YCJIOBHS M (akTOpbI NPodhecCHOHATBHOTO
Pa3BUTHS JIUYHOCTH.

1.1. CoBpemenHoe 00mecTBO B YCJOBUSX IVIo0anu3anuu M MHGpOpMaTH3ALUM.
Tunsl cOBpeMEHHBIX OOIIECTB: OOIIECTBO pHCKAa, OOIIECTBO 3HAHUS, HH(POPMAIMOHHOE
obmectBo. ColManbHbIe W TICHXOJOTHMYECKHE  IOCIEACTBUS WH(POpMATH3alUMU O0OIIecTBa.
Oyrypomok. KynbTyporiok. AHOMUS. AJanTalMoHHbIE KOMHHI-CTpareruu. JIMYHOCTH B
coBpeMeHHOM obOmecTBe. Peduiekcupyromuii uHauBua. YesnoBek Kak CyOBEKT ACSITEIBHOCTH.
CaMoanarHocTvka U caMoaHajan3 mpo(ecCHuOHATBFHOTO Pa3BUTHA.

1.2. O61ee moHsAITHE O TUYHOCTH

Jlnunocth u ee cTpykrypa. Camoco3HaHue: CaMOIlO3HAaHWE, CaMOOTHOIICHHE,
camoperysisius. OCHOBHBIE MTOAXObI K U3yYEHUIO JIMYHOCTHU. Pa3Butue nuunoctu. ComnuanbHast
U TICUXOJIOTMYEcKass CTPYKTypa JIMYHOCTU. L[eHHOCTHBIE OpUEHTAlMM W MPEANOYTCHUS
JUYHOCTH JIMYHOCTH B CHCTEME HENpephIBHOTO oOpa3zoBanus. CamooOpa3oBaHHE KaK OCHOBA
HENpPEephIBHOTO  oOpa3oBaHMs. ToNepaHTHOE  BOCHPUATHE  COLMATBHBIX, ATHHYECKHX,
KOH()ECCHOHANBHBIX U KYJIbTYPHBIX Pa3INun.

1.3. CouuajabHbie U TCHXOJOTHYeCKHe TEeXHOJOIMH CAMOOPraHW3aluM u
CcaMOpAa3BUTHUSA JIUYHOCTH.

TemnepameHT M XapakTep B CTPyKType Ju4yHOCTH. IIposiBneHue TemiepameHTa B
nesitenbHOCTH. CTpykTypa W TUnosiorusi xapakrepa. dopmupoBanue xapakrtepa. [locrpoenue
B3aUMOJICUCTBUS C JIFOJBMH C YUYE€TOM HX WHIMBHUAYAIbHBIX paznuuuil. CTpaTeruu pa3BUTHUS U
camopa3BuTusl JMYHOCTH. Jlmunple mnpuoputethl. llenenmonaranme. lleHHOCTH Kak OCHOBa
nenenonaranus. lemn u kmoueBsle oOnactu xwu3Hu. Life Managment u >KM3HEHHBIE IIETH.
Smart - nemm u Hagnenu. llens u npU3BaHHBIE O00SCTICUUTH €€ JOCTYKCHUS 33Ja4d M IIarH.
Konunr-crparerun. MckyccTBO ynpaBisiTh COOOM.

1.4. KorHuTHBHBIE NPOLECCHI JIUYHOCTH

OOmiasi XapakTepUCTUKAa KOTHUTUBHBIX (IIO3HABATENBHBIX) TPOIECCOB JHUYHOCTH.
OmryiieHne W BOCHpPHUSITHE: BUJIBI, CBOMCTBA, OCOOCHHOCTHU pa3BUTHSA. BHUMaHMe W TaMATh:
BUJIBI, CBOWcTBa, GyHkuuu. PasButhe W BOocIHTaHWE BHUMaHUs. Bo3pacTHble u
WHIUBUIyaJIbHBIE OCOOEHHOCTH MaMsTH. [IpueMbl pannoHanbHOTO 3aydyrBaHus. MEBIUICHUE U
ero QopmupoBanue. Tumonoruss MeinUieHHUs:: (OPMBI, BUABI, OMEpAlUH, WHAUBHIYaTbHBIC
oco0eHHOCTH. MpinuieHne u pedb. CrocoObl aKTUBH3AIMK MBIILUIEHU. BooOpaxkeHne: BHUIBI,
dbyHkuu, pasputHe. BooOpakenue wu TBopuecTBO. [Ipuembl 3(hPEeKTUBHOrO UTEHUS.
TperupoBka mamMsTH U BHUMAHHS.

1.5. ®yHKIMOHAJIbHBbIE COCTOSIHUS YesioBeKa B Tpyae. CTpecc U ero npopuiakTuka
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OOmiee moHATHE 00 3MOIMIX M YyBCTBaX: (PYHKUMH, KiIaccuuKanus, 0COOCHHOCTH
pa3BuTHsl. CriocoObl yrpaBIeHUsI CBOUM SMOLMOHAIBHBIM cOcTosiHUEM. OOlee mpeacTaBiIeHue
o Boise. Ilcuxonoruueckas CTpyKTypa BOJIEBOTO akTa. Pa3BUTHE M BOCHMTAHHME CHJIBI BOJIM.
@OyHKIMOHAIbHBIE COCTOSIHHS YeloBeKa B Tpyae. Perynaropsl (yHKIHMOHAIBHBIX COCTOSHUH.
Knaccudukanus (G YHKIIMOHATBHBIX COCTOSIHU. [Tcuxonmornueckuit cTpece KakK
¢dynkunoHanbHoe coctosiHue. Ilcuxonorus crpecca. Ilpodunakruka crtpecca u GpopmMupoBanue
CTPECCOyCTOMYMBOCTH. MeTObI yIpaBieHUs (YHKIIMOHATBHBIMU COCTOSHHSIMH.

1.6. Ilcuxosiorust npogeccuoHAIbHOM 1eATeILHOCTH

YenoBek u  mpodeccus. CtpykTypa  mpodecCHOHAIBHOM  JEesTENbHOCTH.
[Icuxonmoruyeckue HaIpaBiICHUs HCCIEAOBaHMs 4YeJOBEKa B CTPYKType HIpoQecCHOHaIbHON
nesrenbHOCTH.  [IpodeccuorpadupoBanme Kak MeTOA  HM3Y4YeHHS  NPOPECCHOHATBLHON
JesaTenbHOCTH. Bunel npodeccuorpadupoBanus. 3agaud MNCUXOJIOTMH  HPOGECCHOHATBHON
nestenbHOCTH. [lcxomornueckue mpu3Haku M peryastopsl Tpyna. [Ipodeccrnonanbno BaKHBIC
Ka4yecTBa.

Moayab 2. YUest0BeK Kak yYaCTHHK TPYJA0BOI0 Npouecca

2.1. OcHoBHBIE 3TaNbl Pa3BUTHS Cy0ObeKTa TPyaa

YenoBek Kak CyOBEKT TpyJa: CTPYKTypa OCHOBHBIX KOMIIOHEHTOB. DTalbl pa3BUTHUS
cyonekTa Tpyaa (mepuomusanus E. A. Kimmmosa). Kpusucer npodeccnoHaIbHOTO CTaHOBICHUS
(E. @. 3eep). BHyTpuiIn4HOCTHBIN KOHMIUKT U CIIOCOOBI €r0 Pa3peiieHusl.

2.2. TpynoBasi MOTHBALIUSA M YAOBJIETBOPEHHOCTH TPY/IOM

ITorpeGHOCTH M MOTUBBI TM4HOCTU. Kinaccudukanus notpedHOCTeH U BUIbl MOTHBALIUH.
Hepapxust norpedHocTell (mupamuaa A. Macnoy). TpynoBas motuBaius. MOTHBBI TPyJ10BOTO
nosenenus (B. I'. IloqmapkoB). OCHOBHBIE TEOPHH TPYAOBOM MOTHBALIUU U YJOBIETBOPEHHOCTH
tpynom (. Makknenana, @. I'epubdepr, B. Bpym u ap.). MotuBaius noBeeHUs] 4yeJOBEKa B
opranuzaiuy. CyHmIHOCTh MOTHMBALlMM Kak (YHKLUMHU yOpasieHus B opraHuzanuu. [Ipupona
MotuBauuu. @OyYHKIUMUM MOTHBOB IIOBEJCHMS 4ejgoBeka. MoTuBalus U YOpaBlEHUE.
IIcuxonoruyeckue TEOpUM MOTMBAaLMU B opraHu3anud. ColuanbHO-KOHOMHYECKUE TEOpUU
MotuBauuu. MccnenoBanust MoTuBaluu. MeTOIMKH ONPEEICHNUS MOTUBALIMM K YCIIEXY.

2.3. llesienosiaranye U NJIAHUPOBaHNE B NP0 eCCHOHAIBbHOM 1eATeJIbHOCTH

IIcuxosioruyeckasi cucreMa TPYAOBOH JesTeJIbHOCTH. MOTHMBAIlMOHHBIH Npouecc
KAaK OCHOBA HeJIeNoJIaraHusi. JTanbl JOCTHKeHHsl uHean. CTpyKTypa MOTHBAIIMOHHOTIO
npouecca. Kpurepun 3s¢¢exTtuBHocT uesenosaranusa. Kiaaccupukanus mesieid.
Pa3pa0orka nporpammsl peaiusanuu nejau. Crparernyeckoe nJiaHupoBaHue.

2.4. lIpodeccnonaibHAsi KOMMYHHKALMS

IIcuxonorusi o6menns. CocraBHbIe 3JEMEHTHI mpolecca o0meHus. OyHKIN 1 BUIbI
oOmienust. Tumbl oOwmeHUs. XapaKTEPUCTHKU JIMYHOCTH, CIIOCOOCTBYIOIIME YCHEIIHOCTH
obOmenus. OOMeH wuH(popMmanMed U KOMMYHHMKAaTUBHBIE Oapbepbl. ABTOpUTapHas U
auanoruyeckas — KoMMmyHuKanus. — OOmieHMe — Kak — B3auMoJeWCTBUE  (MHTEpAKIIMS).
MeIMYHOCTHOe BOCHpHATHE M mnocTpoenne ummuuka. IIpodeccuonanbHoe oOmeHme.
KyabTypa nesioBoro o0meHnus.

2.5. IIcuxonorus KoH(pIUKTA

Kondmukr xak ocobas ¢opma B3aumozeiictBus. CTpyKTypa, AMHAMHUKA, (PYHKUMH
KOH(IUKTOB. OCHOBHbIC cTaguu pa3BuTHA KOHGIUKTOB. Kitaccnpukannsa KOHQJIMKTOB.
OcHoBHBIE JTambl IMOKMCKAa BBIXOJAOB M3 KOHGIMKTHOW cuTyauuu. IIpodeccuonanbubie
KOHQuuKTBL.  Mcrounukn  koH@mukTOoB.  KOH(IUKTOreHHbIE  JUYHOCTH.  YCIOBHUS
KOHCTPYKTUBHOTO pa3pelleHnss KOH(QIMKTOB. YIpaBiieHHe KOHQIUKTHBIMU CHUTyallUsIMH B
KoyiekTuBe. ColManbHble TEXHOJOTMH TNPEAYNpPEeXIeHUs W pa3peuieHus KOH(IMKTOB B
KOMaH/I€ U OpraHHu3aIliH.

2.6. Tpynosoii kosiekTus. Ilcuxoorust COBMeCTHOIO Tpyaa

I'pynna. Komnextussl. Opranuzanuu. [lonstue rpymnmel. Bugel rpymnm: yciaoBHblEe U
peanbHble, OONBIIME W Maible, NMEPBUYHBIE W BTOPUYHBIC, (popManbHble M He(opManbHbIE,
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pedepeHTHbIE TPYIIIBL. [Ipodeccuonanbuble  KOMIEKTUBBL JlnHamMuka (HOpMUPOBAHHS
KOJUIEKTHBA. JlMarHocTWKa COIHMAJIbHBIX Tpymm. [pymmoBas cCIUo4eHHOCTh. [ pymmoBas
nUHaMuKa. JlesTenpHOCTh KoMaHA B opranu3auuu. Couumomerpus. Ilcuxonorust coBMecTHOM
TpynoBoil  pestenbHOCTH. [lpm3Hakm rpynmoBoro cyobekra Tpyaa. Kiaccudukarms
opranuzaiuii. Crocod opraHM3alid COBMECTHOH JesTenbHOCTH. Ilcuxonmorust rpymmsl.
CounanbHO-TICUXOJIOTHYECKHE OCOOEHHOCTH MaJlod OpraHu3oBaHHOM rpynnbl. ConuanbHO-
MICHXOJIOTHYECKUH KJIIMMAT TPYIIIIbIL.

2.7. IlcuxoJiorusi ynpapJieHUs

VYnpasienne Kak counuanbHbli  peHomeH. CyOBeKT U OOBEKT  yIpaBiICHUS.
VYrpaBneHYeckne OTHOUICHUS Kak IpeIMeT HayKd YIpaBICHHA. OTambl €€ pPa3BUTHAL
VYnpasienueckast AeaTeNbHOCTb. OCHOBHBIE YIIPaBIEHYECKHUE KYJIbTYpPhI: XapaKTepHbIE YEPThl U
ocobenHoctd.  OcCHOBHbIE  (PYHKIMM  yOpaBieHYecKoW  aesatenbHOCTH.  CoumanbHO-
IICHXOJIOTHYECKOEe  OOecreueHne  yrpaBlieHHs  KOJUICKTUBOM.  YeloBedecKue pecypcehbl
OpraHM3aliy ¥ YIPaBJIEHYECKHE MpoOJeMbl MX 3(PQEKTHBHOrO HCHONb30BaHusA. [Ipobiema
YeJI0BEKa B CHCTEME YIpaBJieHUs. JINUHOCTh U OpraHu3aIys.

O0beM TUCHMIIMHBI M BUJBI Y4eOHOH padoThl

Bunasr yue6HOM paboThI B 3au. ex. B ak.u. B actp.u.
OO6m1ast TpyI0€MKOCTh TUCHHUIUIMHBI IO Y4€OHOMY 1 36 27
IJIaHy
KonrakTthas paoora (KP): 18 13,5
Jlexunonnsie 3anstus (JI3) 18 13,5
CamocrositesibHas padora (CP): 18 13,5

AHHOTANUsA pado4yeil MPOrpaMMbl JUCHUILIIHHBI

®OT/.B.02 «IIpodeccnoHanbHO-OpHMEHTHPOBAHHBII NepeBoI»
HanpasiieHue 18.04.02 «2Hepro- u pecypcocdeperaronye nporecchl B XUMUYECKOi
TEXHOJIOTUU, He(PTEXUMUU U OMOTEXHOIOTUNY
MarucTepcKoil mporpaMmsl
«CoBpeMEHHOE TEXHOJIOTHYECKOEe 000pYAOBaHUE TIEPEPAOOTKH TTOTUMEPOBY
1. Heap AucuMMINHBI — IIpHOOpeTeHNe 00yJaonmmucs o01eld, KOMMyHUKaTUBHOM U
npodeCCHOHATBHON KOMIIETEHIIMH, YpPOBEHb KOTOPBIX Ha OTAEIBHBIX JTamax sS3bIKOBOM
MOJTOTOBKM  IO3BOJISIET BHIMOJIHATH pPa3InyHbIe BUABI IPO(ECCHOHATLHO OPUEHTUPOBAHHOTO
IepeBojia B IPOU3BOACTBEHHON W HAay4YHOH JESITEIBHOCTH.
2. B pesyabTrare wu3yYeHHs IUCHUIUIMHBI OOydawouuiics 1o mNporpaMmme
MaTrHCTPATYPBbI 10JIKEeH:
Obnadams CIETYIONTUMU KOMITETCHIIUSIMU:
- TOTOBHOCTBIO K KOMMYHUKAIIMH B YCTHOW U MMCbMEHHON (JOpMax Ha PyCCKOM M HHOCTPAHHOM
SI3bIKaX JUIS pelIeHus 3a1a4 nmpodeccuonanbHoit nesrensHocTr (OIMK-1).
3nams.
- OCHOBHBIE CTIOCOOBI JOCTUKEHUS IKBUBAJICHTHOCTH B IIEPEBOJIE;
- OCHOBHBIE IPUEMBI IIEPEBO/IA;
SI3BIKOBYIO HOPMY M OCHOBHBIC ()YHKIIUH SI3bIKA KaK CHCTEMBI,
- IOCTaTOYHOE JJIsl BBIITOJHEHHSI IEPEBO/Ia KOJTMYECTBO JIEKCUYECKUX €INHUIL, (hpa3eoIoru3MoB,
B TOM YHCJIE€ COLIUAJIbHBIX TEPMUHOB U JJUHTBOCTPAHOBEIUECKUX peallnii;
ymembn:
- IPUMEHSTH OCHOBHbBIE MIPUEMBI I1€PEBO/IA;
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- OCYILECTBJISATh MUCbMEHHBIN MEPEBO/] ¢ COOJIIOICHUEM HOPM JICKCHUECKOW SKBUBAJICHTHOCTH,
COOJIIO/IEHNEM IT'PaMMATUYECKHUX, CHHTAKCUUECKHX M CTHIIMCTHYECKUX HOPM;

- 0 OpPMIISITH TEKCT MepeBOJa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYILECTBJIATh MEPEBOJ C COOIIOIEHUEM HOPM JIEKCUYECKOM SKBUBAJIEHTHOCTHU, COOJIIOCHUEM
rpaMMaTUYeCKIX, CHHTAKCHYECKUX U CTUIMCTHYECKUX HOPM TEKCTa MEPEBO/Ia U TEMITOPATbHBIX
XapaKTEPUCTHK UCXOJHOI0 TEKCTa;
enaoemn:

- METOAMKOW HPEINepeBOJUYECKOro aHajln3a TEKCTa, CIIOCOOCTBYIOIIEH TOYHOMY BOCIPHSTHIO
MCXOJIHOTO BBICKa3bIBaHUS;

- METOAMKON MOATOTOBKM K BBIIOJHEHUIO IE€peBOJa, BKIOYas IIOUCK HHPOpPMALUU B
CIIPaBOYHOM, CIIELUAJILHOM JINTEPAType U KOMIIBIOTEPHBIX CETSX;

- OCHOBaMHM CHCTEMBbI COKPAILIEHHOW NePeBOIUECKOH 3aKCH P BBIIIOJHEHNUH N1EPEBO/IA;

- OCHOBHOM MHOSI3bIYHOM TEPMUHOJIOTMEN CIIEUAIBHOCTH,

- OCHOBaMH pedeprpoBaHUs U aHHOTUPOBAHUS JIUTEPATYPHI 10 CHEIUATBHOCTH.

3. Kparkoe coaepxanue JUCHHUINIHHBI:
Mooynw 1. Ilepesoo npeonodicenuti ¢ eudospemennvimu popmamu Indefinite, Continuous

1.1. CpaBHeHue MOPsiIKa CJIOB B AaHTJIMHCKOM U PYCCKOM TpeioxkeHusx. [lepeBoa mpoctoro
IIOBECTBOBATEIIBHOTO MPEI0KEHUS HACTOSILEr0, Oy yIIEro U MpOIIeIIero BpeMEH!.
OcoOeHHOCTH TIepeBOAa BOIPOCUTEIBHBIX M OTPULATENBHBIX TNPEAIOKEHUNA B PA3TUYHBIX
BpEMEHaXx.

1.2 TlepeBon npeanoxenwuii Bo Bpemenax Indefinite, Continuous. UteHne u nmepeBoj 1o Teme
"Hedrexumus".

Mooyne 2. Ilepeod npeonoxcenutl ¢ ucnoivzosanuem sudospemennvix popm Perfect, Perfect

Continuous.

2.1. IlepeBox npemtokenuit Bo BpemeHax rpymm Perfect, Perfect Continuous (yrBepaurtenbHbie,
BOIPOCUTEIIbHBIE U OTpuLiaTeibHble (hopMbl). OcOOEHHOCTH YHOTPEOIEHUS BCIIOMOIaTelbHbIX
IJ1aroJioB.

2.2 TlepeBoa cTpajaTenabHOro 3auora. TpyaHble cilydan IepeBojia CTpaJaTeIbHOro 3aora.
Urenue u mnepeBoja TekcToB no Teme "Hayka u HayuHble MeTozbl". AKTUBH3ALMS JIEKCUKU
IPOYUTAHHBIX TEKCTOB.

2.3. [lepeBo MPUAATOYHBIX MPEIIOKECHUH.

[Tpunarounslie moiexarue.

IIpunaTouHblie ckazyeMsle.

[Tpunarounsle onpenenuTebHBIE.

[Tpunarodnsie 0OCTOSATENECTBEHHBIE, IPUIATOYHBIC TOTIOJTHUTEIBHEIE.

2.4. Tunsl yCIOBHBIX MPEUIOKEHUH, TpaBUia U 0COOEHHOCTH UX MEPEBOA.

[TpakThka nepeBoja Ha MpUMepax TEKCTOB O Xumuu, buomexnonozuu, /[.1M. Menoeneese, nayke
U XUMUYECKOU MeXHOL02UU.

2.5. IlepeBo/ IpeITIOKEHHIA C YIETOM MIPaBUJIa COTIIACOBaHUs BpeMeH. [Ipsimast 1 KOCBeHHast
peub.

2.6. Paznunble BapuaHTHI EPEBOA CYIIECTBUTEIHHOTO B MPEIIOKECHUH.

2.7. MoJjanpHbl€e T7arojisl 1 0COOEHHOCTH UX MEPEBO/Ia.

PazButne HaBpIKOB MepeBojia o Teme "Hayka 3aBTparinero ans'".

2.8. CriennanpHasi TepMuHoJorus mno teme "Jlaboparopus'.

2.9. Cokpamenusa. OcobeHHOCTH UX TIepeBo1a. Pa3BruTHE HABBIKOB MEPEBOJIa HA TIPUMEPE
TekcToB 1o Teme "JlabopaTopusi, n3MepeHus: B XUMUH U OMOTEXHOJIOTHH".

Mooynv 3. Ocobennocmu nepesoda npeorodCeHull ¢ UCNOIb308AHUEM HEIUUHbIX Gopm
enazona.

3.1. Hennunble popmsl riarona.

NudpunutuB (HeonpenenenHas Gpopma raaroiua). Pons MHQUHUTHBA B TPEIOKEHUU U BapUAHTHI
MIEpEBO/IA HA PyCCKUU s3bIK. [IpryacTus u repynaui.

3.2. lHpuHUTHBHBIE OOOPOTHI.
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O6opoT nomnonHeHne ¢ UHOUHUTUBOM. BapraHThI epeBoia Ha pycCKuil a3bIK. TepMuHONOTNS

1o TeMe "CoBpeMEHHbIE TEXHOJIOTHH".

3.3. OGoport noiexaiee ¢ THOUHUTUBOM. Pa3nnyHble BApHAHTHI IEPEBOA.

Tepmunonorus no teme "KubepHeTnka B XUMHUECKOW TEXHOJIOTHH .

3.4. [lepeBoa MpUYACTHBIX 0OOPOTOB.

AOcomoTHBIN puyacTHEI OO0POT U BapHUaHTHI MEPEBO/IA.
Pa3BuTHe HaBbIKOB nIepeBoja 1o TeMe "KnbepHeTnka XMMUKO-TEXHOJIOTHYECKUX ITPOLIECCOB' .

OO611ee KOJIMYECTBO MOTYJICH - 3.
4. O0beM y4eOHOM JUCHUIIMHBI

B B B
Bunpl yueOHol paboThI 3QUETHBIX | aKaJEeM. | ACTPOHOM.
CIMHUIIAX | Yacax qacax

O0mass TpPyA0eMKOCTb JAMCUMILIMHBI MO0 Y4eOHOMY 2 72 54
TJIAaHY
Konrakthas pa6ora (KP): 36 27
[Tpaktnueckue 3anstus (I113) 36 27
CamocrositesabHas padora (CP): 36 27
YopaxkHeHusT 1O  COOTBETCTBYIOLIUM  pasienam 36 27

JUCHUITIINHBI
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