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Ilepeuens komnemenyuit u UHOUKAMOPOE OOCMUICEHUA KOMNEMEHYUTL C YKAZAHUEM IMANO0E (YOPMUPOSANHUA 6 RPOUecce 0C80CHUs OUC-
YUNIUHD
Komnerenmusi:
OIIK-9 Cniocoben mpoBoAUTh pabOThI 0 00padOTKE U aHAIHM3Y HAYYHO-TEXHUYECKON MH(OPMAIIUK U PE3yJIbTaTOB UCCIIETOBAHHMA
WNHIuKaTOphl JOCTHKEHUSI KOMITETCHIIUH
1.1.  3naer npuHIHIBI pabOTHI HOBOTO TEXHOJIOTHYECKOT0 000pYJOBAHUS, CBI3aHHOTO C TPO(PECCUOHATIBHOM IESTEIbHOCTHIO
1.2. Ywmeer npoBOANUTH BHEAPEHUE B TEXHOJIOTUUECKHH MPOLIECC HOBBIX 00Pa3IIOB TEXHOJIOIMYECKOT0 000PYI0BaHUS
1.3. Bnazeer HaBBIKAMH OCBOEHUS HOBOTO TEXHOJOTHYECKOTO 000PYIOBAHUS

Huouxamopul 0o- Imanwl hopmuposanusn é npoyecce 0C60eHUA OUCUUNTUHDBL
CHLUMCEHUSA KOM- (vkazamwv ece memwl uz PII/])
nemenyuu Jexyuu IlIpakmuueckue Haumenoeanue oyenounozo cpeocmea
3anamus
OI1K-9.1 Pazoen 1-pazoen 5 Pazoen 1-pazoen 5 Ok3amen, nabopamopHoe u npaKmuieckoe
3auamue, 00KIA0
OIIK-9.2 Pazoen I1-pazoen 5 Pazoen I-pazoen 5 Oxzamen, 1abopamopHoe u npaKxmuyeckoe
3aHaAmMue, 00OK1a0
OI1K-9.3 Pazoen 1-pazoen 5 Pazoen 1-pazoen 5 Ok3amen, 1abopamopHoe u npaKmuieckoe
3aHaAmue, 00OK1a0




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

Ouenounvie cpeocmea | Kon-6o Min, éannoe Max, oannoe
(bazoewtit ypo- (noeviuennwlit ypo-
6€Hb) 6€Hb)

Ilpakmuueckue 5 12 24
3anamus

Koumponvnas paboma 4 15 18
Pegpepam 1 9 18
IK3amen 1 24 40
Hmoczo: 60 100




HlIxana ouenusanusn

Iundposoe
BbIpasKeHue

Bripakenue B 6aJi-
Jax:

CioBecHOe BbIpaKeHHe

Kputepun oueHKH HHIMKATOPOB JOCTHKEHHUA MPU (popMe KOHTPOJIS:

OK3aMCH

5

87 -100

OTau4HO (3a4TEHO)

OneHka «OTIMYHO» BBICTABISAETCS CTYAEHTY, €CIH TEOPETHUYECKOE CO-
JepKaHhe Kypca OCBOCHO IOJIHOCTHIO, 0€3 MPOOEIIOB; HCUEPITBIBAIOIIE, ITOCIIE0-
BaTEIbHO, Y€TKO M JIOTHYECKH CTPOWHO H3JaraeT MaTepuai, CBOOOTHO CIIPaBIIs-
eTcsi C 3aJadaMM, BOIPOCAMHM U JAPYTMMH BHJAMU IPUMEHEHHUS 3HAHWM;
WCIIONIb3YeT B OTBETE JOMOJIHUTENBbHBIM MaTepu-ajl Bce MPeAyCMOTPEHHBIE IMpo-
rpaMMOM 3a/IaHUS BBITIONHEHBI, KAYECTBO WX BBITIOJHEHUS OIIEHEHO YHCIIOM Oai-
JIOB, OMTM3KUM K MaKCUMAJIBHOMY; aHAIM3UPYET IMOTYICHHBIE Pe3yIIbTaThI; MPOSB-
JII€T CAaMOCTOSITEIbHOCTD MTPU BBINIOJIHEHNH 3aJaHUN

74 - 86

Xoporo (3a4TeH0)

O1meHKa «XOpOII0» BBICTABIISICTCS CTYACHTY, €CIIU TEOPETHIECKOE COlep-
’KaHUe Kypca OCBOSHO HOJHOCTHIO, HEOOXOAUMBIE NPAKTHYECKUE KOMIICTEHIINU B
OCHOBHOM C(OPMHPOBAHEI, BCE MPEAYCMOTPEHHBIE POrpaMMoi oOyueHus y4eo-
HBIC 3a/1aHHS BBITOJIHEHBI, KAUECTBO UX BBIMOJIHEHUS JOCTATOYHO BBICOKOE. CTy-
JICHT TBEPJO 3HACT MaTepHall, IPaMOTHO U 1O CYIIECTBY HM3JIaraeT ero, He JIOITyC-
Kasi CyIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC.

60 - 73

Y 10BNETBOPUTENHHO (3a4UTEHO)

OrneHKa «yJ0BIETBOPUTEIHHOY» BBICTABISETCS CTYAEHTY, €CIH TEOPETH-
YECKOEe CO/IepKaHne Kypca OCBOEHO YaCTHMYHO, HO MPOOEIbI HE HOCAT CYIIECTBEH-
HOTO XapakTepa, OOJBIINHCTBO NPEAYCMOTPEHHBIX NPOrpaMMON 3aJaHUi BBITOJI-
HEHO, HO B HUX UMEIOTCSI OLTMOKH, IPU OTBETE HA TIOCTABJICHHBIH BOTIPOC CTYICHT
JIOMTyCKaeT HETOYHOCTHU, HEJOCTATOYHO MpPaBWIbHBIE (OPMYIUPOBKH, HAOIIO/Ia-
FOTCS] HApYIIECHUs! JIOTHYECKOH ITOCIIEA0BATEIbHOCTH B U3JI0KEHUN IPOTPAMMHOTO
MaTepHaa.

Huoxe 60

HeynosnersopurenbHo
(1e 3auTeHO)

OrneHKa «HEYAOBIETBOPUTEIHHO» BBICTABISIETCA CTYACHTY, €CIH OH He
3HAeT 3HAYUTEIHHON YacTH MPOTPAMMHOTO MaTepHasa, JOIMyCKaeT CyIeCTBEHHbBIE
oKOKY, HEYBEPEHHO, ¢ OOJBIIMMH 3aTPYAHEHUSMU BBINOJHIET HMPAaKTHUECKUE
paboThl, HEOOXOUMBIE MPAKTUYECKAE KOMIIETEHIIMH HE CQOPMHUPOBAHBI, 0OJb-
IIMHCTBO MPEAYCMOTPEHHBIX MporpaMMon oOydeHHUs] y4eOHBIX 3aJaHUN HE BBI-
MOJTHEHO, KAYeCTBO MX BBIMOJHEHUS OLIEHEHO YMCIIOM 0ajioB, OJM3KHUM K MHHU-
MaJbHOMY




KpaTkasi xapakTepucTHKa OlIeHOYHbIX CPEACTB

BblE 3aJayd M
3aaHusA

a) peNpOayKTHUBHOTO YPOBHS, TO3BOJISIO-
IIME OIICHWBATh W JIMATHOCTHUPOBATH 3HAHUE
dakTuueckoro matepuana (0a30BbIC TOHS-
THS, AITOPUTMBI, (DaKThl) U YMEHUE TIPABUIIb-
HO WCIIOJIb30BaTh CIICIHAJIbHBIE TEPMUHBI U
MOHSTHUS, y3HABaHHE OOBEKTOB HM3YYCHHS B
paMKax OMNMpPENesIEHHOTO pasfeia AUCITUTLIH-
HBI,

0) PEKOHCTPYKTUBHOTO YpPOBHS, IMO3BOJIS-
IOIME OIICHWBATh M JUAarHOCTUPOBATH YMe-

Ne | Haumenosanue| Kpamkasa xapakmepucmuka ouyenounozo | Ilpeocmasnenue
n/n| OueHouHozo cpeocmea OUEHOUYHO20 Ccpeo-
cpeocmea cmea é ponoe
1 2 3 4
1. |[Ipaktrueckoe |B xome mpakTmueckux paboOT CTyaeHTHI| TemMbl mpakThye-
3aHATHE OBJIQJICBAIOT YMEHUSAMH IOJIb30BATHCS Pa00-|CKUX 3aHSATHIA;
TaTh C HOPMATUBHBIMU JOKYMEHTAMH W HWH-|KOHTPOJBHBIE BO-
CTPYKTUMBHBIMM MaTE€pHAIAMH, CIPABOYHU-|IIPOCHI U 3aaHUS
Kamu, COCTaBIAITh TEXHUYECKYIO 10 TEME IPAKTHU-
JIOKYMEHTALMIO; BBINIOJHATh YEPTEKHU, CXE-|UECKOTO 3aHATHUS
MBI, TaOJHIIBI, PEIIaTh Pa3HOTO poja 3a7auu,
JIeTIaTh BBIYMCIICHUS, ONPENEIATh XapaKTepHu-
CTUKU Pa3UYHBIX BEIIECTB, OOBEKTOB, SIBJIE-
HUM. [{eb MpaKTUYECKUX 3aHATUH 3aKJII04a-
€TCS B BBIPA0OTKE Yy CTYJCHTOB HAaBBIKOB
MPUMEHCHUST TIOJIYYEHHBIX 3HAHUW JJIs pe-
HICHUS MPaKTUYECKUX 3aJady B MPOIECCe
COBMECTHOM JIESITEILHOCTH C MPENnojaBaTe-
JISIMU.
2. |KonutponwsHass |CpeacTBO MpOBEPKH YMEHUN MPUMEHSTH 1mo-| KoMIUIeKT KoH-
pabora Jy4YEeHHbIE 3HAHUS JUJISl PEIICHUS 3a/1a4 ONpe-|TPOJIbHBIX 3aJaHUI
JIEJICHHOTO THIIA 110 TEME WM pa3Ieiy. 10 BapuaHTaM
3. |Kpyrasiii  crom,|OneHounbie CpeacTBa, MO3BOJISIONINE BKIIO-([lepedens auckyc-
JUCKYCCHS, TO-|4UTh OOyYaIOIIMXCA B MPOIECC OOCYK/ICHUS|CUOHHBIX TEM JIJIst
JIEMUKa, JUCITYT, |CIIOPHOTO BOIIPOCA, TPOOIEMBbI M OIEHUTh UX|ITPOBEICHUS KPYT-
nebaThl YyMEHUE apryMEHTHPOBaTh COOCTBEHHYIO|JIOTO CTOJA, JHC-
TOYKY 3PEHUSL. KyCCUHU, TOJIEMU-
KH, JUCITYTA,
nebaToB
5. |Pa3no- ypoBHe-|PaznuuaroT 3a1aun U 3a1aHUS: Kommiexkt pasHo-

YPOBHEBBIX 3aJa4
U 3aJaHuM




HUS CUHTE3UPOBaTh, AHAIU3UPOBATH, 0000-
marh (GaKTUUYECKUH U TEOPETUYECKUM Mare-
puan ¢ GopMyIHpPOBaHUEM KOHKPETHBIX BbI-
BOJIOB, YCTaHOBJICHHEM MPUYUHHO-
CJICJICTBEHHBIX CBSI3€H;

B) TBOPYECKOIO YPOBHS, IMO3BOJISIOLINE
OLICHMBATh W JUAarHOCTHUPOBATh YMEHMs, WH-
TErpupOBaTh 3HAHUS PA3TUYHBIX OOJaCTeH,
apryMEHTHUPOBAaTh COOCTBEHHYIO TOUYKY 3pe-
HUSL.




MunuctepcTBO HayKu U BbIcIiero oopasoBanus Poccuiickoit deneparuun
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roCy/1apCTBEHHOI'O OIOP)KETHOTO 00pa30BaTENbHOIO YUPEKICHHS
BBICILIET0 00pa30BaHMs
«KazaHckuii HalMOHAIBHBIN UCCIIEOBATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET»

CDaKlebmem MeXaHU4ecKull

Kageopa Mawunel u annapamul xumuyeckux npoussoocms
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(k00 u Haumenosanue)

HHECY
[Tpoduns noaroroBku: O6opynoBanue HedrerazonepepadboTku
(HaumeHosamue)
YTBEPXJIAIO
3aB. kadempoit_____ i \ N.H. Manplies

«19» anpess 2023 .

IlepeyeHb BONPoOCOB K 3k3amMeHy no guciuiinie 51.0.33 UHHoBalMOHHbIE
TEXHOJIOTHUU M TEXHUKA B XHMHYECKOM ANMNAPATOCTPOEHUH

1. Ha3nauenue u kmaccudukaiys o0OpyIOBaHHUS M MAIUH ISl TIPOBEACHUS XH-
MUYECKUX U HEPTEXUMUYECKUX TPOU3BO/ICTB.

2. Mecto u poib mpoIeccoB MaccooOMeHa B HedTerazonepepadborke. Kinaccudu-
KaIusi nporeccoB MaccoooMena. OCHOBHOE ypaBHEHHUE MAacCOTEpeIayun.

3. CymHoCTh U cXeMma MPOBEACHUS Tpoliecca neperonku. O01acTb MpUMEHEHUS,
JIOCTOMHCTBA U HEIOCTATKH, METO/IbI TMOBBIIICHUS] YETKOCTH Pa3/IeJICHUs] METO-
JIOM TIEPETOHKH.

4. Tlpouecc pexkrudukauuu. [lonHass v HemonHas; NPOCTas U CIOXKHAs peKTUDU-
KaIlMOHHAS KOJIOHHBI JIJIS pa3/iefieHus OMHAPHBIX 1 MHOTOKOMIIOHEHTHBIX CMe-
Cen.

5. Tlpomecc abcopOumu. TuOBBIE CXeMBbI pa3feieHus cMeceld MeTofoM abcopo-
1107078

6. YcrpoiicTBO, MPHUHIUI JSHCTBUS OCHOBHBIX JJIEMECHTOB HACAIOYHBIX KOJIOHH.
PexxuMbl paboThl HACAZIOK, BEIOOP ONMTUMAIBLHOTO PEKUMA.

7. Bunpl Hacanok, TpeboBanus kK HUM. CpaBHHUTENbHAS XapaKTEPUCTHKA, 00IaCTh
NPUMEHEHUST PETYJISPHBIX W HEPETYIIPHBIX Hacamok. [lepCrieKTHBHBIC BHJIBI
HACaJIOK.

8. PacnpenenurenbHble U niepepacrpeaeuTeIbHbIe YCTPOUCTBA IS AKUJKOCTH B
HacaJ0YHbIX KOJIOHHAX. SIBJIeHUE “‘CyXOro KOHyca’, METO/Ibl YCTPAHEHUS.
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OnopHble yCTPOICTBA MOJA HAacaaKy, TpeOOBaHUS K HUM. THIOBBIE KOHCTPYK-
[[UU OTMIOPHBIX YCTPONCTB HACAJOYHBIX KOJIOHH.

YcTpolcTBO, MPUHIIMI JEUCTBUS TapeiabuaThiX KoJOH. OCHOBHBIE MOKa3aTelu
TapeJioK, UX CPaBHUTENIbHBIC 3HAYEHUS JUISl TUTIOBBIX KOHCTPYKIIMMA TapesoK.
bapOoTaxkHble TapelKu: CUTYAThIe, KOJIMAaYKOBbIE, U3 S-00pa3HBIX AJIEMEHTOB.
Wx ycTpoiicTBO, MpUHIUIT paOOThI, CPAaBHUTEIbHBIEC TIOKA3ATEH.

CrpyiiHble ¥ TIpOBajJbHBIE peIIeTYaThie Tapesiku (0e3 MepesrBOB). Y CTPOW-
CTBO, IPUHLMII JCHCTBUS, CPABHUTEIbHBIE TOKA3ATENH, 00JIaCTh TPUMEHEHUS.
Ha3nauenue n kiaccupukanus o00OpyJ0BaHUS U MAlIMH JUJIS IPOBEACHUS XU-
MUYECKUX U HEPTEXUMUICCKUX TIPOU3BOICTB.

MecTo u poib mpoieccoB MaccooOMeHa B Hedrerazonepepadorke. Knaccudu-
KalMs MpoLeccoB MaccooOMeHa. OCHOBHOE ypaBHEHUE MacCONepelayn.
CymHOCTh U cXeMa MpOoBEeACHUS mpouecca neperonku. O0JacTe NpUMEHEHMUS,
JIOCTOMHCTBA U HEIOCTATKU, METO/IbI MOBBIIICHUS! YETKOCTH Pa3/ICJICHHUS] METO-
JIOM MEPETOHKHU.

[Ipouiecc pextudukaiuu. [lonHas U HenoyHas; MPOCTast U CIOXKHASL PEKTU(PU-
KaIlMOHHAs KOJIOHHBI JIJISl pa3/ieieHus] OMHAPHBIX ¥ MHOTOKOMIIOHEHTBIX CMe-
Cell.

[Tpouecc abcopOuun. TunoBele cxembl pa3AesieHus: cMecel MeTooM abcopo-
1107078

Y CTpOKCTBO, MPUHIMUIT AEHCTBUS OCHOBHBIX 3JIEMEHTOB HACAJOYHBIX KOJIOHH.
PexxuMbl paboThl HACaJ0K, BEIOOP ONTUMAIBLHOTO PEKUMA.

Bunpr Hacanok, TpeOoBanus kK HUM. CpaBHHUTENbHAS XapaKTEPUCTUKA, 001acTh
NPUMEHEHUST PETYISIPHBIX W HEPETYISIPHBIX Hacalok. [lepcreKkTuBHBIC BHJIBI
HACaJIOK.

PacnipenenurensHble U iepepacipeaeuTeIbHble YCTPOUCTBA IS )KUIKOCTH U
B HACAJIOYHBIX KOJIOHHAX. SIBJIEHHE «CyXOTro KOHYCa», METObl YCTPAHECHHUSI.
OnopHble yCTPOICTBa MO/ HAacaaKy, TpeOOBaHUS K HUM. THUIOBBIE KOHCTPYK-
IIUU OTIOPHBIX YCTPONCTB HACAJOUHBIX KOJIOHH.

Y CTpOoCTBO, MPUHIMI ACHCTBUSA TapeiabyaThiX KoJIOHH. OCHOBHBIE MOKa3aTe-
JIM TapesoK, UX CPAaBHUTEIbHbIC 3HAYCHHMs JIJISi TUIOBBIX KOHCTPYKIIMWA Tape-
JIOK.

bapboTaxxHble Tapenku: CUTYAThIC, KOJMAYKOBhIE, U3 S-00pa3HBIX IJIEMEHTOB.
Hx ycTpoilcTBO, MPUHIMI paOOThl, CPABHUTEIbHBIEC MTOKA3ATENH.

CrpyiiHble ¥ TpOBaJbHBIE pelIeTyaThle Tapesku (0e3 MepesrBOB). Y CTPOW-
CTBO, PUHLMUII JCHCTBUS, CPABHUTEIBHBIC TOKA3ATENH, 00JIaCTh TPUMEHEHUS.
Knananueie tapenku. [IpuHuun neidcTBus, peKUMbl pabOThI, CPAaBHUTEIbHBIC
MOKa3aTesld Pa3Iu4YHbIX BUJOB KJIaNaHHBIX TApPEIOK.

[IpssMOTOUYHBIE TapeniKu: TpyOdaThie; BUXPEBBIC;, C CEKIIMOHUPOBAHUEM IIOTO-
koB. CpaBHHUTEIIbHBIE TTOKA3aTENN, 00JaCTh MPUMECHEHHUS.

Hasnadenne u 001acTh MPUMEHEHUS TEIIIOOOMEHHUKOB. TpeOoBaHUs K TeI-
nooomennukam. Kimaccudukaims TemiooOMEeHHBIX ammapaToB.
KoxyxoTpyOuaTsie TermmooOMeHHUKH kecTkor kKoHcTpykmuu (TH). Ycrpoii-
CTBO, MIPUHIIUII AEHCTBUSI, 00JACTh MpUMEHEHUs. JJOCTOMHCTBA M HEJJOCTATKH.
TemneparypHbie HAPSHKEHHUS B KOXKYXOTPYOUaThIX TEMI000OMEHHUKAaX. MeTo-
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Ibl ¥ TIPUHLIMIIBI KOMIIEHCALMU TeMIepaTypHBIX AeQopMaliii B TEII000MeH-
HUKAaX JKECTKOTO, MOIY>KECTKOTO U HEKECTKOTO THUIIOB.

TennooOMEeHHUKH MOTYXKECKOBAaTOro Tuma ¢ komrnencaropom B kopiyce (TK)
U C U30THYThIMH TpyOkamu. O0sacTh MpUMEHEHUs, JOCTOMHCTBA U HEIOCTAT-
KH.

TenmooOMeHHUKN HexecTkoro Tuma: ¢ U-o0pasubiMu Tpyokamu (TY) u ¢
BHyTpeHHel mnaBaromei roioskoit (TII). locromnctBa um Hemoctatku. OO0-
JaCTh IPUMEHEHHUS.

TennooOMeHHUKHN ¢ ABOWHBIME TpyOkamu dumnbaa. JJocTOMHCTBA U HEIOCTAT-
KU, 00JacTh MPUMEHEeHHsI. MeTOo bl MOBBIIIEHUS 3PPEKTUBHOCTH TEII000MEHa
B TpyOkax ®dunba.

CxeMbl pa3MelleHNus U METOAbl COCIUHEHHs TPYO B TPYOHBIX pelIETKaX KO-
KYXOTPyOUaThIX TEIIOOOMEHHUKOB. OJTHO- U MHOTOXOJOBBIE TEIJIOOOMEHHHU-
KH.

Ha3nauenue u BuAbl IEPEropoJIoK B TPYOHOM U MEXTPYOHOM MPOCTpaHCTBaxX
KOXKYXOTpyOUaThIX TeriooOMeHHuKax. OJIHO- U MHOTOXOJOBBIE TEIJIO0OMEH-
HUKHU.

CrnienuanbHble BUJIbI TEIUIOOOMEHHUKOB: anlapaThl BO3AYIIHOTO OXJIAXICHUS;
CHHpajIbHbIC U IJIACTUHYATHIE TEIIOOOMEHHUKHU. TemnoBbie TpyOKH.

OcHOBBI pacueTa TEXHOJIOTMUECKUX TPyOoIrpoBoAoB. Bribop nepekaunBaronie-
ro 000pyI0BaHHUS.

CoeauHuTENbHBIE 3JIEMEHTHI TPYOOIIpOoBO10B. TemneparypHbie HapsHKEHUS B
TpyOONpOBOJaX U METOABI UX KOMIIEHCAIUU.

Onopsl ¥ MOJBECKH JIs1 TPYOOTIPOBOAOB.

3anopHas U peryaupyrolias apMarypa TpyOONpoOBOJOB, UX KilacCUDUKaIIMS,
MapKHUpOBKA.

[TpenoxpanurenpHas, 3alIUTHAsS U (Qa3opazfenuTenabHas apMarypa Tpyoorpo-
BO/I0B. PekoMeHaanuu no ux BeIOOpPY U MPUMEHEHHUIO.

KpuTtepun ouneHkm: oreHka padoThl 00yJaronuxcsi MPOU3BOAUTCS MTyTEM OIICHKU
OTBETOB Ha 3aJ]JaHHBIC BOMPOCKHL. MaKkCcUMabHBIN 0asut 3a oivH 0TBeT — 10 6amios,
o0111ee KOJIMYeCTBO MaKCUMaIbHO HaOpaHHbIX OasoB — 40.

Kpurepuii oueHku baja

JleMOHCTpUpYyET MMOJIHOE TOHMMAaHUE ITOCTAaBICHHOW 3axauu. Jlaer
JIOTUYECKA 0O0OCHOBAHHBIM, MOJHBINA M MPaBUIIbHBIN O0TBET. OTCYT- 10
CTBUE OIMOOYHBIX BbICKA3bIBAHU, aPTYMEHTUPOBAHHOCTb.

JlaeT JOCTaTOYHO TOJHBIA OTBET, C HAPYIICHHEM IOCIIEI0BATEIb-
HOCTHU u3J0XkeHus. IMeroTes TpyAHOCTH B 0OOCHOBAHHOCTHU CBOE- 8
IO OTBETA.

JlaeT HemonHBIM OTBET (B oOmuX ueprax). HeT BBIBOIOB 1O BHI-
MOJTHEHHOM paboTe.

Hert orBera. 0




IlepevyeHb U KpaTKas XapaKTePUCTHKA OLEHOYHBIX CPEICTB

Ne | HammenoBanne | Kparkasa xapakrepuctuka oueHoyHoro | IIpencraBnenue
/Tl | OLEHOYHOTO cpencTBa OLICHOYHOT'O
CpelcTBa cpenctBa B poHIIe
[Tpoaykt camocTosTenbHOM paboThl cTy- | Tembl 10KIa10B
JIEHTa, IPEICTABIIAIOMINI cOO0H myOIny-
HOE BBICTYIUIEHUE MO0 MPEICTABICHUIO
1 Hoxknan MOJIYYEHHBIX  PE3YJIbTaTOB  PELICHHUS
OTpEACNEHHOW  y4eOHO-TIPaKTUUYECKO,
y4eOHO-UCCIIEI0BATENbCKON WM Hay4d-
HOM TEMBI
OneHouHble cpeAcTBa, mo3Boisiomue | Ilepedens nuc-
BKJIFOUUTH O0y4arolUXCcsl B MPOLECC 00- | KYCCHOHHBIX
2 Juckyccuss | Cy’KIEHUsI CIIOPHOTO BOIIpoca, Mpolie- | TeM

MBI 1 OLICHUTDb UX YMCHHC apI'YMCHTHPO-
BaTb CO6CTB€HHYIO TOYKY 3pCHUA.




MunucTepcTBO 0OpazoBaHus U Hayku Poccuiickoit deneparuu
HmxHekaMCKUl XUMUKO-TEXHOJOTUIECKUN MHCTUTYT ((prmnan) GpeaepanbHOTo
TrOCyJIapCTBEHHOTO OFOIKETHOTO 00pa30BaTEIHLHOTO YUPESKICHUS
BBICIIIET0 00Opa30BaHUs
«Ka3aHCknil HalMOHATBHBIA UCCIEA0BATEIILCKUI TEXHOJOTHYECKUN YHUBEPCUTET

@CleJmeem MexXaHU4ecKull

Kagpeopa_Mawunvl u annapamol xumuyeckux npou3goocms

Hanpapnenue noaroroBku/criennanbHOCTh: 15.03.02 « TeXHOJIOrHYeCKHe MAITUHBI
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u O60DVI[OB3HH€»

[Iporpamma noarotoBku: O6opynoBanue HedTerazonepepadoTKu

(HaumeHosamue)

TeMbI TOKJIA10B
0 JUCILMILUINHE b51.0.33 MHHOBAIIMOHHEIE TEXHOJIOTHM U TEXHUKA B XUMHUYE-
CKOM

(HaumeHoB8aHUe OUCYUNTUHDBL)

alIrapaToCTpoCHUN

Jloknao — npoayKT CaMOCTOSITEIHbHOM pabOThl MarucTpa, MpeacTaBIIsIIONTUI
co00# MyOJMYHOE BBICTYIUICHHE IO MPEJCTABICHUIO TOJYYCHHBIX PE3YJIbTATOB
peIIeHUs ONpeAeICHHON YUeOHO-TIPAaKTHIYECKOM, YUeOHO-UCCIe0BATEILCKON HITH
HAay4YHOU TEMBI.

OOyuaromuecs pa30MBarOTCS Ha TPYIIHI, KOJIHYECTBO KOTOPHIX OMpPEIeseT-
Cs KOJIMYECTBOM JOKIAA0B. YJIEHBI Ka)KJIOM T'PYNIbI CAMOCTOATEIBHO pacrpeie-
JISTIOT BOIIPOCHI, OTBEICHHBIE IS TOKJIaaa, MKy COOOM.

Tema S. TpyOuarsie neun HedrexuMu4ecKux U HerenepepadaTbiBalo-
IUX MPOU3BO/ICTB.

Tema u cooeprcanue ooxknaoa.

1. Koncmpyxkmueroe oghopmienue mexuoniocuseckux neueu 01 pekmugpuxa-
yuu HeghmenpoOoykmos 0Jist NOLY4eHUs: ABMOOEH3UHO8 U MOMOPHBIX MACEI.

2. Yempoiicmeo xapkaca neueti, 06Mypo6Ku u NOOBECHBIX 2JIeMEHMO8.

3. Pexomenoayuu no evibopy mamepuanos mpyo, coeOuHUmMenbHblxX d1eMeH-
mo8 0711 00pa308anUsi pAOUAHMHBIX U KOHBEKMUBHBIX KaMep.

4. Tacooymwvesoe obopyoosarue. /[bimosvle mpyoul neyell.

Kpurtepuu ouenku: BpicTymuieHue ¢ A0KIaAOM MpeAroyiaraeT 3HAUYUTEIIb-
HYIO0 CaMOCTOSITENIbHYI0 paboty oOydvarouierocs. Jloknan M0JKEH BBITIOIHITD PAJT
TpeOOBaHMIL: €ro COJEpKaHUe COOTBETCTBOBATH 3asBJIICHHON TEME; II€JIM COOTBET-
CTBOBAaTh 3ajJayaM; JIOTUYHOCTh U TOCIJIENOBATEIBLHOCTh W3JIOKEHUS MaTepuana;
CIIOCOOHOCTh K paboTe ¢ JUTepaTypHbIMU UCTOYHMKaMH, VIHTepHET pecypcamu,
CIIPABOYHOM U SHIUKIONEANYECKON JIUTEpaTypoil; 00beM UCCIIeI0BAHHON JTUTEpa-



TYpBl U IPYTUX UCTOYHUKOB MH(OpMALMK; CIIOCOOHOCTh K aHAIN3Y U 0000ILEHNUIO
uH(GOPMAIIMOHHOTO MaTepuaja, CTEeNeHb MOJIHOTHI 0030pa COCTOSIHHMSI BOIPOCA;
000CHOBAaHHOCTbH BBIBOJIOB; MTPABHIIBHOCTH O(hOpMIICHHS (COOTBETCTBUE CTAaHAAPTY,
CTPYKTYypHas yopsiA04YE€HHOCTb, CCHUIKU, IUTAThI U T.1.).

B 0ainbHO-pEUTHHIOBOM CUCTEME BBICTYIUIEHHE C JIOKJIAJOM OTHOCHUTCA K
JIOTIOTHUTENBHBIM BUaM pabort. Illkana auddepenunpoana no psaay KpuTepues.
OO1mmii pe3ynbTar CKJIAJIbIBACTCA KaK CyMMa OajIoB IO MPEACTaBICHHBIM KpUTE-
pusiM. MakcumalbHbINM 0an 3a BEICTYIUIEHUE C 10KIa10oM — 10 6amios.

Kpurepuii onieHKH bana

AKTYaJIbHOCTh TEMBI 1

[TonHoE packpeiTHe TPOOIEMBI

Hanuure coOCTBEHHOM TOYKH 3pEHHUS

Hamuune IIpE3CHTAllN

Hanuune oTBeTOB Ha BOIIPOCHI ayIUTOPHUHN

JIOru4HOCTh U IIOCJICAOBATCIIBHOCTD U3JIOKCHU A

OTcyTcTBHE OIIMOOYHBIX WU NPOTUBOPEUNBBIX MOJOKEHHUM

O R INR PP~

Hroro




MunucrepcTBo 06pazoBanus U Hayku Poccuiickoit deneparuu

HuxHekaMCKUl XMMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((priinan) gpeaepanbHOTO
roCyAapCTBEHHOTO OI0JKETHOTO 00pa30BaTEIBHOTO YUPEKICHUS
BBICIIETO 00Opa30oBaHuUs
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Daxynbmem Mexanuyeckuu
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1 000pyIOBaHUE)
[IporpamMma NoATOTOBKH: O6opynoBanue HedTerazonepepadboTKu

(HaumeHosaHnue)

l'[epequb TEM NJA JTHCKYCCHH
10 AN CHUIIIINHC b1.0.33 MHHOBAIIMOHHBIC TEXHOJOTUM 1 TEXHMKA B XMMHUYEC-

(HaumeHoB8anue OUCYUNTUHDL)

KOM aIIraparocTpoCHuMn

Juckyccua — OLIEHOYHOE CPENCTBO, MTO3BOJISIIOIIEE BKIIOUUTH 00yUYaronuXxcs
B IIpolecc 00CYKIEHHs CIIOPHOTO BOMPOCA, MPOOIEMBbl U OLIEHUTh UX YMEHHUE ap-
T'YMEHTUPOBATh COOCTBEHHYIO TOUKY 3PEHUSI.

OOyuaronuecs pa30oMBAIOTCS HA TPYIIbI, KOJUYECTBO KOTOPBIX OMpeeseT-
Csl KOJIMYECTBOM TEM JHMCKYCCHM. UJIEHBI KaXIOW T'PyHIbl CAMOCTOSITENIBHO pac-
IpEJESIOT BONIPOCHI, OTBEACHHBIE JIJIS1 IUCKYCCUH, MEKIY COOOIA.

Ilepeuenv npeodnazaemvlx OUCKYCCUOHHBIX MEM U UX COOEPIHCAHUE:

Tema 2. O00opynoBaHue 1Jisl TEMJIOBBIX MPOLIECCOB.

1. TemmepaTypHble HaNpsHKEHUS B KOXKYXOTPyO4YaThIX TETUIOOOMEHHHKAX:
MPUYUHBI TIOSIBJICHUST WM METOJbI KOMIIEHCAIMW B TEIJIOOOMEHHUKAX KECTKON
(mapku TH), nomyxectkoi (Mapku TK) u HexecTkoil KOHCTpyKiuu (Mapok TV,
TII, TC). ix cpaBHUTENIbHBIC XapaKTEPUCTHKH, 001acTh puMeHeHus (mema 2).

Tema 6. BcmomorareibHoe 000py10BaHuEe, TEXHOJIOTHYECKUI TPyOOnpo-
BO/ U apMarypa.

2. TpyOomnpoBoaHast apMaTypa AJisi XUMHUYECKUX U He(PTEeXUMHUUYECKUX MPOU3-
BoACTB. Ha3Hauenne u kiaccudukanus, o01acTb TPUMEHEHUSI U CPABHUTEIIbHbBIE
XapAKTEPUCTUKHU 3aMOPHOM, PETYIUPYIOLIEH, MPEAOXPAHUTEIBHON 3alUTHOU M
dazopazaeauTeNbHON apMaTyphI.

VYyacTue B IUCKYCCHHM Ka)JI0T0 OOYYaromerocs SBISICTCS 00sS3aTelbHBIM.
Kaxaplii MarucTpaHT MMEET BO3MOKHOCTb HCHOJIb30BaTh OMpPEACICHHBIE CIpa-



BOYHBIC MaTepuaibl. J[ucKyccust He JOJDKHA BBIXOIUTH 3a MPEEbl 0003HAYCHHON
TEMbI, OHA JOJKHA CTPOUTHCS HA HAYUYHBIX TMOJOKEHUAX U METoJax, €€ Lelb —
pa3pelIuTh Ha TEOPETHYECKOM YpPOBHE CYIIECTBYIOIIEE MPOTHUBOpPEUHUE, MPEasio-
KUTh MOJICJIb WJIM aJTOPUTM JIJIs BbIX0/1a U3 cuTyanuu. [IpenogaBaTens HampaBis-
€T XOJ IMCKYCCHUU U TTOJABOJIUT €€ UTOTH.

Kpurtepuu onenku: MakcumanbHbIi 611 3a yuactue B quckyccuu — 10 Gasios.

Kpurepui baua

JleMOHCTpHUpYET MOTHOE TOHUMaHuEe 00CyKIaeMoi poOaemMbl, BhICKasbl- | 10
BaeT COOCTBEHHOE CYXKJIEHHUE IO BOMPOCY, ApTYMEHTUPOBAHO OTBEYAET HA
BOIPOCHI YYACTHUKOB, COOJIIO/IACT PETIIAMEHT BHICTYIICHUS

[Tonumaet CyTb paCCManHBaeMOﬁ HpO6JIeMI>I, MOJKET BBICKA3aTh TUIIOBOE | 8
CYXXACHHUC IIO BOIIPOCY, OTBCUYACT HA BOIIPOCHI YUACTHHKOB, OOAHAKO BbI-
CTYILNICHHUC HOCUT SaTHHYTBIﬁ HJIKX HC apT YMGHTHPOBaHHBIﬁ XapaKTep

HpI/IHPIMaGT Y4aCTucC B 06CY)KI[GHI/II/I, OJHAaKO COOCTBEHHOI'0O MHEHMSA 110 | 6
BOIIPOCY HC BBICKA3bIBACT, 00 BBICKA3BIBAET MHCHHUC, HC OT/IMYAIOMICCCsA
OT MHCHUA JPYTUX OOKIIATIYNKOB

He npuHumaeT yyactusi B 00CYKJIEeHUU 0




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HwxHekamMckuii XUMUKO-TEXHOJIOTUYECKU HHCTUTYT ((prmman) deaeparbHOTo
roCyIapCTBEHHOTO OIOKETHOTO 00Pa30BaTEIbHOTO YUPEKICHHS
BBICIIIETO 00pa30BaHUs
«Ka3aHCknil HalMOHAIBHBIA UCCIEA0BATEIIbCKUI TEXHOJOTHYECKUN YHUBEPCUTET

CDaKlebmem MexaHu4ecKull
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IlepeyeHb NpaKTHYECKUX 3aAaHUI
o qucuumuingae b1.0.33 MHHOBAIlMOHHBIE TEXHOJIOTHHU U TEXHUKA B XUMHUYECKOM

(HaumeHoBaHUe OUCYUNTUHBL)

alIrapaToCTpoCHNN

Pasznen nucuuniunbl - Beenenue. Haznauenue u knaccudukanus o00pyJoBaHus.
Ha3Banue npaktuueckoil paboTsl - MarepuanbHblii OalaHC TEXHOJOTUYECKHUX MPO-
L[ECCOB.

Paszpen nucuuniaunbl - O00py0BaHUE AJIS TEIJIOBBIX IPOLIECCOB.

Ha3Banue npaktuueckoid paboThl - PacyeT u BbIOOp CTaHIapTU30BAHHOIO TEMJI000-
MEHHHUKA.

Pa3nea aucuunimubl - O0opynoBaHue JUIsl IPOBEIECHUSI MAaCCOOOMEHHBIX MPOILIeC-
COB.

Ha3Banue npaktuueckux padoThl - TeXHOJOTMUECKHI pacueT peKTU(PUKAIMOHHOM
KOJIOHHBI.

Pa3zgen nucuumiinHbl - XUMHUYECKHUE PEAKTOPHI

Ha3panue mpakTuueckux padoTsl - PacueT u BEIOOp y3710B XUMHUYECKOTO PEaKTopa.
Paznen mucnuniaunbl - TpyOuaTele ey XUMHUYECKUX U HedTenepepabaThiBaro-
IIUX TPOU3BOCTB.

Ha3Banue mpaktuueckux paboTel - MeTtoguka pacyera M Moja0opa TEXHOJOTHYE-
CKUX TEUEH.

Pa3znen aucuumiaunebl - BenomorareabHoe 000pya0BaHKE, TEXHOJIOTHUECKHUN Tpy-
OOMpoBOJ U apMaTypa.

HasBanue npakTudeckux padoThl - TeXHOTOTHYECKU TPYOOTIPOBOI.

Kputepun oueHKH: Npy U3y4EHUN JUCIUILIMHBI IPEAYCMaTPUBAETCS BHIIOJHEHHUE
HIECTH NMPAKTUYECKUX 3a/1aHUM, 3a BBIOJIHEHUE U 3aIIUTY KOTOPBIX CTYIAEHT MOXKET
HOJYYUTh MaKCUMAIIbHOE KOJIM4YeCcTBO O0aiioB — 42 (7 6asioB BBITIOJIHEHHE U 3alll-



Ta KaXXJ0M MPAaKTUYECKOU pabOThI).

Kpurepuii ouenku baua

JIeMOHCTpUpYyET MOJHOE MOHMMAHHUE IOCTABICHHOM 3amauu. Jlaer
JIOTUYECKA OOOCHOBAHHBIN, MOJHBIA M MpaBUJIbHBIN OTBET. OTCYT- 7
CTBHE OIIMOOYHBIX BBIBOJIOB.
JlaeT 10CTaTO4YHO MOJHBINA OTBET, ¢ HAPYIIEHUEM IOCIIEA0BATEIBHO-
CTH u3JoKeHus. VIMeroTcs TpyAHOCTH B OOOCHOBAHHOCTU CBOETO 5
OTBETA.
Jlaet HenonHbIN OTBET (B o0mMX yepTax). HeT BbIBOIOB MO BBINOJI- 3
HEHHOU paboTe.

Her orBera. TpyaHOCTH IpH BBIIOJHEHUH. 0
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