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Hepeueub Komnemeuuuﬁ u uHOuKamopoe 00CMUIICCHUA Komnemenum? C yKasanuem smanoes c[)opmupommuﬂ 6 npoyecce 0C60€HuA ouc-

UUNTUHDL
Kommerenmus:

[TK-2 Crioco6eH BBITIOMHATE SKCIIEPUMEHTHI 1 0POPMIIATE Pe3yabTaThl UCCICOBAHUNA U Pa3paboToOK

WHauKaTopsl JOCTUKEHHUS] KOMIIETEHIIUU:

1.1.  3maer MeTOHBI, CPE/ICTBA IIAHUPOBAHUS M BBHITIOJHEHUS SKCTICPUMEHTAIBHBIX UCCIICIOBAaHUH U pa3padoToK;
1.2. YMeer npuMeHSATH CPEJCTBA MNIAHUPOBAHUS MIPU BBHITIOJHEHUH HCCIIEI0BaHUHN U pa3pabOTOK;

1.3. Biageer HaBbIKaMu IPOBEICHUS MCCIIEAOBAHUN, ODOPMIICHHUS U aHATIN32a TIOJyYEHHBIX PE3yIbTaTOB IKCIIEPUMEHTATBHBIX HCCIICI0BA-
HUM U pa3pabOTOK.

IT1K-4 CnocobeH pa3pabaThiBaTh U IJIAHUPOBATh BHEJIPEHUE HOBOM TEXHUKH U I1E€PET0BOM TEXHOJIOTUU

WHaukaTtopsl AOCTHKEHHUS KOMIIETEHIMH:

1.1. 3naeT MeTobI onpeneneHus 3pPEeKTUBHOCTH BHEIPEHUS HOBOM TEXHUKH U TEXHOJIOTUH, PAIIMOHATIN3ATOPCKHUX MPEITIOKESHUN 1 U300peTe-

HHUH,

1.2. YMmeer pa3pabarbiBaTh METOJUYECKHE U HOPMAaTUBHBIE MAaTEPUAJIbl, TEXHUYECKYIO IOKYMEHTALIMIO HA HOBYIO TEXHUKY U NIEPEIOBYIO TE€X-

HOJIOTHIO,

1.3. Bnameer HaBbIKaMu pa3pabOTKU M peaM3alliil IUIAHOB BHEAPEHHS HOBOW TEXHWKM W TEXHOJOTHH, MPOBEACHUS OPTraHU3aI[MOHHO-
TEXHUYECKUX MEPOIPUATUH, OIIBITHO-KOHCTPYKTOPCKUX PadOT.

Huouxamopul 0o- Imanwl hopmuposanusn é npoyecce 0C60eHUA OUCUUNTUHDBL
CMUIICEHUA KOM- (vkazams ece memol uz PI1J])
nemenyuu Jexyuu Ilpakmuueckue Haumenoeanue oyenounozo cpeocmea
3anamusn
1IK-2.1 Pazoen 1-pazoen 5 Pa3zoen 1-pazoen 5 3auem c oyenkou, npakmuueckoe
3auamue, 00KIA0
1IK-2.2 Paszoen I1-pazoen 5 Paszoen 1-pazoen 5 3auem c oyenkou, npakmuueckoe
3aunamue, 00KIA0
I1K-2.3 Paszoen 1-pazoen 5 Pazoen I1-pazoen 5 3auem ¢ oyeHkol, npakmuyeckoe
3anamue, 00K1a0
TIK-4.1 Paszoen 1-pazoen 5 Pazoen 1-pazoen 5 3auem ¢ oyeHkol, npakmuyeckoe
3anamue, 00K1a0
1IK-4.2 Paszoen 1-pazoen 5 Paszoen 1-pazoen 5 3auem c oyenkou, npakmuueckoe
3aunamue, 00KIA0




1IK-4.3

Pazoen I1-pazoen 5

Pazoen 1-pazoen 5

3auem ¢ ouyenxoil, npakmuueckoe
3aHaAmue, 00OKIa0




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
3AHAMUSA

Jloknao 4 15 18
Pegpepam 1 9 18
3auem c oueHKoll 1 24 40
Hmozo: 60 100




HlIxana ouenusanusn

Iundposoe
BbIpasKeHue

Bripakenue B 6aJi-
Jax:

CioBecHOe BbIpaKeHHe

Kputepun oueHKH HHIMKATOPOB JOCTHKEHHUA MPU (popMe KOHTPOJIS:

3auer ¢ OLeHKOH

5

87 -100

OTau4HO (3a4TEHO)

OneHka «OTIMYHO» BBICTABISAETCS CTYAEHTY, €CJIH TEOPETHYECKOE CO-
JepKaHue Kypca OCBOCHO MOJHOCTHIO, 0€3 MPOoOesIoB; HCUEPIBIBAIOILE, OCIE0-
BAaTEJIbHO, YETKO U JIOTMYECKU CTPOMHO H3/araeT Marepual; CBOOOJHO CIIpaBilsi-
eTcs ¢ 3a/7ladaMM, BOIPOCAMHU M APYTUMH BHJAMHU NPUMEHEHHs 3HAHWH; UCIOJb-
3yeT B OTBETE JONOJHUTEIbHBIN MaTepu-all BCe MPEIyCMOTPEHHBIE POTrpaMMOit
3aJaHMs BBIIOJIHEHBI, KAUECTBO UX BBIIIOJHEHUS OLEHEHO YHCIOM 0ajuioB, OiIu3-
KM K MakCUMaJbHOMY; aHaJIM3UPYET MOJIy4EHHBIC PE3YNIbTaThl; NMPOSBIAET ca-
MOCTOSITEJIbHOCTD ITPH BBITIOJHEHUH 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 xapakTepucTukKa olleHOYHbIX CPeACTBA

No
n/n

Haumenosanue
OUECHOYHO20
cpeocmea

Kpamkaa xapakxmepucmuka oyeHo4YH020
cpeocmea

Ilpeocmaenenue
OUEHOUHO020 cpeo-
cmea é ponoe

2

3

4

[IpakTueckoe
3aHATHE

B xome mpaktuyeckux pabOT CTYACHTHI
OBJIAJIEBAIOT YMEHHSIMH IOJIb30BaThCs pabdo-
TaTh C HOPMATUBHBIMU JIOKYMEHTaMHU U HH-
CTPYKTUBHBIMM MAaTE€pHAIIAMH, CIIPABOYHHU-
KaMHu, COCTaBJISITh TEXHUYECKYIO
JIOKYMEHTALMIO; BBINIOJHATh YEPTEKHU, CXe-
MBI, TaOJHIIBI, PEIIaTh Pa3HOTO poja 3a7auu,
JIeJIaTh BBIYMCIIEHUS, ONPEIEIIATh XapaKTepU-
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
COBMECTHOW [EATEIBHOCTH C IMpernojaBare-
JISIMU.

TeMsbl IpakTHye-
CKHX 3aHSITHI;
KOHTPOJIBHBIE BO-
IIPOCHI U 3aaHUS
10 TEME IIPAKTH-
YECKOI'0 3aHATHUS

Jlokian

[IponykT camMOCTOATENbHON pabOThl CTYy-
JIeHTa, TMPEJCTaBJISIIONUNA COO0M MmyOnIny-
HOE BBICTYIUUICHHE IO MPEICTABICHUIO TMO-
JYYEHHBIX PE3yJbTAaTOB PEIICHUSI OMpeje-
JIEHHOM y4eOHO-NPAaKTUYECKOU, y4eOHO-
MCCIIEIOBATENbCKOM WA HAYYHOU TEMBI

TeMbl TOKIIaI0B

Kpyrnsiid ~ crod,
JIUCKYyCCHsl, TO-
JIEMHKA, TUCIYT,
ne0aThl

O1eHOYHBIE CPEACTBA, TO3BOJISIONINE BKITIO-
YUTh OOYYalOIMXCS B MPOIECC 00CYXKIECHUS
CIIOPHOTO BOTIPOCa, MPOOJIEMbI U OIICHUTH UX
YyMEHHE apryMEHTHpPOBAaTH COOCTBEHHYIO
TOYKY 3PCHHUSI.

[lepeuenp auckyc-
CHUOHHBIX TEM IS
IPOBEICHUS] KPYT-
JOTO0 CTOJIA, JIHC-
KyCCHM, IIOJIEMH-
KH, TUCIYTa,
ne0aToB

Pa3Ho- ypoBHe-
BbIC 3aJaud U
3aJlaHus

Paznuyaror 3agaum v 3aaHus:

a) peNnpoOayKTHBHOTO YPOBHS, IO3BOJISIIO-
IIM€ OLIEHUBATh U JMATHOCTUPOBATH 3HAHUE
daxkTuyeckoro marepuana (6a3oBbIe MOHS-
THS, AITOPUTMBI, ()aKThl) U YMEHHUE MPABUIIb-
HO HCIIOJIb30BaTh CHELHAIbHBIE TEPMUHBI U
MOHATHUS, y3HABaHHE OOBEKTOB HM3YYECHHS B
paMKax OIpPEAENICHHOI0 pasjenia JUCHUILIU-
HBI,

Komruiekt pasno-
YPOBHEBBIX 3ajJa4
U 3aJaHuM




0) PEKOHCTPYKTUBHOTO YPOBHS, IO3BOJISI-
IOIIME OICHUBATh M JAMArHOCTUPOBATH yMe-
HUSI CUHTE3UpPOBaTh, aHAJIMU3UPOBATh, 0000-
mate  (GaKTHYECKHMHM U TEOPETHUYCCKUM
Marepuail ¢ GopMyJIUPOBAHHUEM KOHKPETHBIX
BBIBOJIOB, YCTaHOBJIEHUEM MPUYUHHO-
CJICACTBEHHBIX CBSI3EH;

B) TBOPYECKOTO YPOBHS, IO3BOJISIONINE
OLICHUBATh W JMArHOCTUPOBATH YMEHHS, WUH-
TETPUPOBATh 3HAHUS PA3UYHBIX O0IaCTEH,
apryMEHTUPOBATh COOCTBEHHYIO TOUKY 3pe-
HMS.
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BBICILIET0 00pa30BaHMs
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CDaKlebmem MeXaHU4ecKull

Kageopa Mawunel u annapamul xumuyeckux npoussoocms

Hamnpasnenue noaroroku: 18.03.02. «3Hepro- u pecypcocoeperaromue mpoiec-
Chbl B XMMHCECKOW TEXHOJIOTUU, HEPTEXUMUHU 1 OMOTEXHOJIOTHUNY
(K00 u HaumeHoB8aHue)
[Tpoduns noaroToBku: MalivHbl ¥ annapaThl XUMUYECKUX TPOU3BOICTB
(HaumeHnosanue)

YTBEPX/JAIO
3aB. kadeapoii N.H. MagpiieB

«12 » 04. 2022 r.

IlepeyeHb BONPOCOB K 3a4eTy ¢ olleHKOoi no gucuuiuiude b1.B.17 UnnoBanu-
OHHbIE TEXHOJIOTHM U TEXHHKA B XUMHYECKOM aNNnapaTocTPOeHUH

1. Ha3nauenue u knaccudukamnus oOOpyAOBaHUS M MAlllUH JUIsl POBEACHUS XU-
MUYECKHX U HEPTEXUMUICCKUX TIPOU3BOICTB.

2. Mecto u poib mpoIeccoB MaccooOMeHa B HedTerazonepepadborke. Knaccudu-
KalMs IpoueccoB MmaccoooOMeHa. OCHOBHOE ypaBHEHUE MacCoNepeiayu.

3. CymHoCTh U cXeMa MpOBEACHUS Tpoliecca neperoHku. O01acTb MPUMEHEHUH,
JIOCTOMHCTBA ¥ HEJJOCTATKH, METObI MOBBILIEHUSI YETKOCTU pa3IeNIEHUs METO-
JIOM MEPETOHKHU.

4. Tlpomecc pexkrudukanuu. [lonHass v HeMoOMHAS; MPOCTast U CIOKHAST PEeKTUDH-
KaIlMOHHAS KOJIOHHBI JIJIS pa3/iefieHus OMHAPHBIX 1 MHOTOKOMIIOHEHTHBIX CMe-
Cen.

5. Tlpomecc abcopOumu. TUIOBBIE CXeMBbI pa3fieieHus cMeceld MeTofoM abcopo-
1107078

6. YcrpoiicTBO, MPHUHIUI JSHCTBUS OCHOBHBIX JJIEMECHTOB HACAIOYHBIX KOJIOHH.
PexxuMbl paboThl HACaJ0K, BEIOOP ONTUMAIBHOTO PEKUMA.

7. Bunpl Hacagok, TpeOoBaHus K HUM. CpaBHHUTENIbHAS XapaKTepUCTUKA, 00J1acTh
NPUMEHEHUST PETYISPHBIX W HEPETYISIPHBIX Hacamok. [lepCrieKTHBHBIC BHJIBI
HACaJIOK.

8. PacnpenenurenbHble U niepepacrpeaeuTeIbHbIe YCTPOUCTBA IS AKUIKOCTH B
HACAJI0OYHBIX KOJIOHHAX. SIBeHHe “‘CyXOoro KoHyca”, METObl YCTPAHEHHUS.

9. OmnopHble yCTpOHCTBA MOJ HACaAKy, TpeOOBaHUS K HUM. THUIOBBIE KOHCTPYK-
IIUU OTIOPHBIX YCTPONCTB HACAOYHBIX KOJIOHH.
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VYcerpoiicTBO, MPUHIUIT JEUCTBUSL TapeabdyaThiX KOJOH. OCHOBHBIE TTOKA3aTEIN
TapeJioK, UX CPAaBHUTEIIbHbBIC 3HAYEHUS JUISl TUTIOBBIX KOHCTPYKIIMIA TapesioK.
bapOoTaxkHble TapelKku: CUTYAThIe, KOJIMAaYKOBbIE, U3 S-00pa3HbIX AJIEMEHTOB.
Wx yctpoiicTBO, MpUHIUIT paOOThI, CPAaBHUTEIbHBIEC TIOKA3ATEH.

CrpyiiHble ¥ TpOBajJbHBIE pelIeTYaThie Tapesiku (0e3 MepesrBOB). Y CTPOM-
CTBO, PUHIIUII JICHCTBUS, CPAaBHUTEIBHBIC MTOKA3aTENH, 00JIaCTh MPUMEHEHUS.
Hasnauenue u kinaccuduxainus o00pyI0BaHUS U MAIIUH JIJISl IPOBENICHUS XU-
MUYECKUX U HEPTEXUMUICCKUX TIPOU3BOJICTB.

MecTo u poib mpoieccoB MaccooOMeHa B Hedrerazonepepadorke. Knaccudu-
Kallus mporeccoB MaccooOMeHa. OCHOBHOE YpaBHEHHE MAcCCOMEpEeaayu.
CymHOCTh U cXeMa MPOBEACHHS mpoiiecca neperonku. O0JacTs NpUMEHEHMS,
JIOCTOMHCTBA U HEIOCTATKH, METO/IbI TMOBBIIICHUSI YETKOCTH Pa3/IeICHUs] METO-
JIOM TIEPETOHKH.

[Ipouiecc pextudukaiuu. [lonHas U HenmoyHAs; MPOCTask U CIOXKHAS PEKTU(PU-
KaIlMOHHAS KOJIOHHBI JIJISl pa3/ielieHus] OMHAPHBIX ¥ MHOTOKOMITOHEHTBIX CMe-
Cell.

[Ipouiecc abcopOuuu. TUMOBBIE CXEMBbI pa3eieHUs] CMecel MeToJ0M abcopO-
1107078

YeTpoiicTBO, MPUHIUIT EHCTBUSI OCHOBHBIX 3JIEMEHTOB HACA/IOYHBIX KOJIOHH.
PexxuMbl paboThl HACAJIOK, BEIOOP ONTUMAIBLHOTO PEKUMA.

Buasl Hacanok, TpeboBanus kK HUM. CpaBHUTEIbHAS XapaKTEPUCTUKA, 00J1aCTh
MPUMEHEHUST PETYISPHBIX W HEPETYISPHBIX HacagoK. [lepCcrieKTHBHBIE BHIBI
HaCaJIOK.

PacnpenenurenbHbie U niepepacipeieIUTeNIbHbIC YCTPOUCTBA ISl SKUAKOCTU U
B HACaJI0YHBIX KOJIOHHAX. SIBJIEHNE «CYyXOTro KOHYCa», METO/Ibl YCTPAHECHUS.
OnopHbie yCTpOMCTBa MO/ HACaaKy, TpeOOBaHMS K HUM. THIIOBbIE KOHCTPYK-
IIUU OTIOPHBIX YCTPONCTB HACAOYHBIX KOJIOHH.

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

bapOoTaxkHble Tapenku: cUTYaThIe, KOJIMAaYKOBbIE, U3 S-00pa3HBIX IJIEMEHTOB.
WX ycTpoiicTBO, TPUHIUT paOOThI, CPABHUTEIHHBIC TOKA3ATEIH.

CrpyiiHble ¥ TIPOBAJbHBIC pPEIIeTYATHIC Tapesku (0e3 MEepenuBOB). Y CTPOU-
CTBO, IPUHIIUII JEUCTBUS, CPABHUTEIIbHBIC ITOKA3ATENIN, 00JIACTh TPUMEHECHHUSI.
Knananueie tapenku. [IpuHumn nedcTBUs, peXUMbI pabOThI, CPAaBHUTEIbHbIE
MOKa3aTeNn pa3IMYHbIX BUOB KJIAMTAHHBIX TapesIoK.

[IpssMOTOYHBIE TapesKu: TpyOuaThle; BUXPEBBIC; C CEKIIMOHUPOBAHUEM IOTO-
koB. CpaBHUTENIbHBIC MOKA3ATENH, 007aCTh TPUMECHEHUSI.

Ha3nauenue m o01acTh NMpUMEHEHHUs TEMI00OMEHHUKOB. TpeOoBaHuUs K Ter-
nooomennukam. Kimaccudukaims TemiooOMEeHHBIX anmapaToB.
KoxyxoTpyOuarsie TermaooOMeHHUKH xkecTkor koHCTpykumu (TH). Ycrpoii-
CTBO, MPUHIIUTI JEHCTBHUSA, 00J1aCTh TpUMeHeH . JIOCTOMHCTBA U HEJOCTATKH.
TemneparypHbie HAPSHKEHHUS B KOXKYXOTPYOUaThIX TEMI000OMEHHUKAaX. MeTo-
Tl ¥ TIPUHIIMIIBI KOMIIEHCAIIUY TEMITepaTypHBIX nedopmaiuii B Temoo0MeH-
HUKaX ’KECTKOT0, MOJYKECTKOT0 U HEXKECTKOTO TUIIOB.
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TennooOMEHHUKN TOTY>KECKOBATOTO THUIa ¢ KommneHcaropoM B kopiyce (TK)
U C U30THYThIMHM TpyOkamu. O0sacTh MpUMEHEHUSs, JOCTOMHCTBA U HEIOCTAT-
KH.

TenmooOMeHHUKN HexecTkoro Tuma: ¢ U-o0pasubiMu Tpyokamu (TY) u ¢
BHyTpeHHel maBatomeid ronoskoit (TII). locromncTBa u Hemoctatku. OO0-
JacTh MPUMEHEHHUSI.

TennooomMeHHuKU ¢ BOMHBIMU TpyOkamu duinbna. JloctTouHcTBa M HEAOCTAT-
KH, 00JacTh MpUMEHEeHHsI. MeTOo bl MOBBIMIEHUS 3(PHEKTHUBHOCTH TETNIOOOMEHA
B TpyOkax ®dunba.

Cxembl pa3MeleHusl 1 METO/Abl COeNUHEHUsI TpyO B TPYOHBIX pelieTkax Ko-
KYXOTPYOUaThIX TEIIIOOOMEHHUKOB. OTHO- © MHOTOXOJIOBBIE TETNIOOOMEHHH-
KH.

Ha3naueHne u BUIbI IEPETOPOIOK B TPYOHOM M MEXTPYOHOM IPOCTPAHCTBAX
KOXKYXOTpyOUaThIX TeIuooOMeHHUKax. OIHO- U MHOTOXOJOBBIE TEIJIO0OMEH-
HUKHU.

CrnienuanbHble BUJIbI TEIUIOOOMEHHUKOB: anmnapaThl BO3AYLUIHOTO OXJIaKICHHUS;
CHHpajbHbIC U MJIACTUHYATHIE TEIIIOOOMEHHUKHU. TemnoBbie TpyOKH.

OcHOBBI pacueTa TEXHOJIOTMUECKUX TPyOOIrpoBoAoB. Bribop nepexaunBaronie-
ro 000py/I0BaHUSI.

CoenuHUTENbHBIE 3JIEMEHTHI TPYOOIPOBOIOB. TeMIepaTypHble HalpsHKEHUs B
TpyOONpOBOAAaX U METOABI UX KOMIIEHCAIUH.

Onopskl ¥ MOJBECKH JIs1 TPYOOTPOBOAOB.

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

[IpenoxpanurenbHas, 3allUTHAs U (pa3zopazaenuTenbHas apmaTypa TpyOomnpo-
BOAOB. Pexomenaaimu no ux BeIOOPY U NPUMEHEHUIO.

Kputepun omenku: omeHka padoThl 00y4arONIUXCsl MPOU3BOJUTCS MyTEM

OIICHKHM OTBETOB Ha 3aJIaHHBIC BOIPOCHL. MakcHMalIbHBIM Oyt 3a oguH oTBeT — 10
OaJIoB, 00IIIee KOJIMYECTBO MAaKCUMaJIbHO HabpaHHbIX 0auioB — 40.

Kpurtepuii oeHKH bana
JleMOHCTpHpYyET MOHOE NOHMMAaHKWE NOCTABIEHHOW 3anayu. Jlaer
JIOTUYECKA 0O0OCHOBAHHBIM, MOJHBIMA U MPaBUIIbHBIN O0TBET. OTCYT- 10

CTBHE OIIMOOYHBIX BBICKaBBIBaHHﬁ, APryMCHTHUPOBAHHOCTD.

JlaeT JOCTaTOYHO TMOJIHBIM OTBET, C HApYLIEHHEM IOCIIe0BaTelNb-
HOCTH H3J10keHus. imeroTcst TpyIHOCTH B 00OCHOBAaHHOCTH CBOE- 8
ro OTBETA.

JlaeT HemonHBIM OTBET (B 0oOmuX ueprax). HeT BBIBOIOB 1O BHI-

. 6
MIOJTHEHHOH paboTe.

Her oTBera. 0

CyMMapHbIif peHTHHT CTyZeHTa B OajljlaX 3a CEMECTP CKJIAJIbIBAETCS U3 OLIEHKH €ro
JESTEIbBHOCTH B TEUEHUE CEMECTpa U OLICHKH, MOJIYYEHHON Ha HK3aMEHE, B COOT-

HO

meHun 60:40. MakcumanbHbIN 021, KOTOPBIM MOXKET HaOpaTh CTYACHT 3a OJIUH

CEMECTpP B XOAC M3YUCHHA AUCUHUILIMHBI B IICJIOM, paBCH 100. B cooTBeTcTBUU C




noJIo’keHneM o OainmbHO-pertuHroBoi cucreme (BPC) k HaOpaHHO# 3a cemecTp
cymme 6amioB (ot 36 go 60) mobamnsieTcs nmpu craye sk3aMmeHa ot 24 1o 40 Gain-
JIOB.



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  PEIICHHUS
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 Poccutickoit denepanu
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

Hamnpapnenue noaroroBku/criennanibHocTh: _b1.B17 MHHOBaIlMOHHBIE TEXHOJO-
T'HU 1 TEXHUKA B XUMHUUYECKOM allnapaToCTPOSCHUH

(K00 u HaumeHOBaHUE)

HporpaMMa IIOATOTOBKMH. MamuHsl " armnapaTtbl XUMHUYCCKUX IMMPONU3BOJACTB
(HaumenoBamUe)

TeMbI TOKJIA10B
no qmucuuiuinae  b1.B.17 MHHOBaIMOHHBIE TEXHOJIOTUU U TEXHUKA B XUMUYE-

CKOM aInapaToCTpoOCHUU
(HaumenoBaHUe OUCYUNTUHDBL)

Jloknao — nNpoayKT CaMOCTOSATENIbHONW PabOThl MarucTpa, MpeiCTaBIsSIOMIUMA
co0oli myOJIMYHOE BBICTYIUICHUE MO TMPEICTABICHUIO TMOJIYYECHHBIX PE3YJIbTaTOB
pelieHus onpeaeIeHHON yueOHO-TTPaKTUIYECKOM, yueOHO-UCCIe0BATENbCKON WK
HAY4YHOW TEMBI.

OOyuaroiuecs pa30MBaIOTCS Ha IPYIIbI, KOJIMYECTBO KOTOPBIX OMpPENeseT-
Csl KOJIMYECTBOM JOKJIAM0B. UJEHBI Ka)KI0il IpymHIbl CaMOCTOSITENBHO pacipeie-
JISIFOT BOIIPOCHI, OTBEICHHBIE IS TOKJIaAa, MKy COOOM.

Tema 5. TpyOuarsie neun HedrexMMU4YeCKUX U HeTenepepadaTbIBalo-
IIMX NPOU3BO/ICTB.

Tema u codeprcanue 0oxknaoa.

1. KoncmpykmusHnoe ogopmienue mexnonro2uyeckux nedeu 0isi pekmuguxa-
yuu Hegpmenpoodykmoa 0Jisi NOJYYEHUSL A8MOOEH3UHO8 U MOMOPHBIX MACeJl.

2. Yempoiicmeo kapkaca neueti, 06Mypo6Ku u NOOBECHBIX IIEMEHMO8.

3. Pexomenoayuu no evibopy mamepuanos mpyod, coeOuHUmenbHbixX 31eMeH-
mog 0711 00pa308anUsi pAOUAHMHBIX U KOHEEKMUBHbLIX KAMep.

4. Taecooymwvesoe obopyoosarue. {vimosvle mpyowl nevell.

Kputepun ouenkm: BrICTymieHHe ¢ JOKJIAIOM MpeAnosaraet 3HayuTellb-
HYI0 CAMOCTOSITENIbHYIO paboTy oOyuarouierocs. Jlokiaa JOMMHKEH BBIOIHATE P
TpeOOBaHUIl: €ro coiep kaHue COOTBETCTBOBATH 3asIBICHHOMN TeMe; 1IeJIi COOTBET-
CTBOBAaTh 3aJavyaM; JIOTHYHOCTb U IOCIJIEJOBATENIbHOCTh W3JIOKEHHS MaTepuaa;
CIOCOOHOCTH K paboTe ¢ JUTepaTypHbIMU MCTOYHUKaMH, VHTEpHET pecypcamu,
CHPAaBOYHOMN U SHIMKIONEANYECKON JIUTEpaTypoii; 00beM HCCIeA0BAHHOM IUTEpa-
TYpBI M IPYTUX UCTOYHUKOB MH(POPMAIIMH; CIIOCOOHOCTh K aHAINU3Y U 0000ILIEHUIO



MH(POPMALIMOHHOIO MaTepuaia, CTENEeHb IMOJIHOThI 0030pa COCTOSIHHUS BOIPOCA;
000CHOBAaHHOCTbH BBIBOJIOB; MPABMIIBHOCTH O(hOPMIICHHS (COOTBETCTBUE CTAaHAAPTY,
CTPYKTYpHas YIOPSI04€HHOCTb, CChUIKHU, IIUTATHI U T.].).

B 0ainbHO-pEUTHHIOBOM CUCTEME BBICTYIUIEHHE C JIOKJIAJOM OTHOCHUTCA K
JIOTIOJTHUTENBHBIM BUAaM pabort. Illkana auddepenurpoBana no paay KpuTepues.
OOmmii pe3ynbTaT CKJIAIBIBACTCA KaK CyMMa 0ajuioB IO MPEACTaBICHHBIM KPHUTE-
pusiM. MakcuManbeHbIi 6a 3a BRICTYIUIEHHE C ToKIa10oM — 10 6amios.

Kpurepuii onieHKH bana

AKTyaJIBHOCTI) TCMBI

[TosnHOE packpbITHE TPOOIEMBI

Hannuue coOCTBEHHON TOYKU 3pEHUS

Hamuune IIpE3CHTAllU1

Hanuune oTtBeTOB Ha BOIIPOCHI ayIUTOPHUHN

JIOru4HOCTh U IIOCJICAOBATCIIBHOCTD U3JIOKCHU A

OTcyTcTBHE OIIMOOYHBIX WU NPOTUBOPEUNBBIX MOJOKEHHUM

O RN R PP R

Hroro




MunucrepcTBo 0b6pazoBanus U Hayku Poccuiickoit deneparnuu

HuxHekaMCKUl XMMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((priinan) gpeaepanbHOTO
roCyAapCTBEHHOTO OI0JKETHOTO 00pa30BaTEIBHOTO YUPEKICHUS
BBICIIETO 00Opa30oBaHuUs
«KazaHckuil HalMOHAJIbHBIN UCCIIeI0BATEIbCKUM TEXHOJIOTUYECKUI YHUBEPCUTET

Daxynbmem Mexanuyeckuu

Kagpeopa_Mawiunvl u annapamol xumuyeckux npou3goocms

Hanpasnenue noarorosku/cnenuanbHocTh: _18.03.02. — DHepro- u pecypcochepe-
(K00 u HaumeHoBaHUe)
TaOIIHMC IIPOLCCCHI B XMMHUYECKOM TCXHOJIOT'UH, HCd)TeXI/IMI/II/I 1 OMOTEXHOJIOTUHU
HporpaMMa IMOATOTOBKMU. MaiuHsl 1 anraparbl XUMHUYCCKUX ITPOU3BOACTB
(haumenosanue)

IlepeueHb TeM 11l AMCKYCCHU
no nucuurinae _ b1.B17 VIHHOBaIIMOHHbBIEC TEXHOJIOTUY U TEXHUKA B XUMHUYE-
CKOM anmnapaToCcTPOCHUH

(HaumeHoBaHue OUCYUNTUHDBL)

Juckyccua — OLIEHOYHOE CPENCTBO, MTO3BOJISIIOIIEE BKIIOUUTH 00yUYarOnuXcs
B Ipoliecc 00CyKIEHHs CIIOPHOTO BOMPOCa, IPOOIEMBbl U OLIEHUTh UX YMEHHUE ap-
T'YMEHTUPOBATh COOCTBEHHYIO TOUKY 3PEHUSI.

OO6yuaronuecs pa30oMBAIOTCS HA TPYIIbI, KOJUYECTBO KOTOPBIX OMpeeseT-
Csl KOJIMYECTBOM TEM JHUCKYCCHM. UJIEHBI Ka)JIO0W I'PyNIbl CAMOCTOSITEIIBHO pac-
IpEJESIOT BONIPOCHI, OTBEACHHBIE JIJIS1 IUCKYCCUH, MEKIY COOOIA.

Ilepeuenv npeodnazaemvlx OUCKYCCUOHHBIX MEM U UX COOEPIHCAHUE:

Tema 2. O0opynoBaHue 1Jisl TEMJIOBBIX MPOLIECCOB.

1. TemnepaTypHble HampsHKEHUS B KOXKYyXOTPYyOUyaThIX TEIIOOOMEHHHKAX:
OPUYUHBI TOSIBJICHUS W METOJbl KOMIIEHCAIlMM B TEIJIOOOMEHHUKAX >KECTKOM
(mapku TH), momyxectkoi (Mapku TK) m HexxkecTkoil KOHCTpyKuuu (Mapok TV,
TII, TC). ix cpaBHUTENIbHBIC XapaKTEPUCTHKH, 001acTh puMeHeHus (mema 2).

Tema 6. BcmomorareibHoe 000py10BaHNe, TEXHOJIOTHYECKU TPyOOnpo-
BO/ U apMarypa.

2. TpyOomnpoBoaHast apMaTypa AJisi XUMHUYECKUX U He(PTEeXUMHUUYECKUX MPOu3-
BoACTB. Ha3Hauenue u kiaccudukanus, o01acTb TPUMEHEHUSI U CPABHUTEIIbHbBIE
XapAKTEPUCTUKHU 3aMOPHOM, PETYIUPYIOLIEH, MPEAOXPAHUTEIBHON 3alUTHOU M
dazopazaeauTeNbHON apMaTyphI.

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



BOYHBIC MaTepuaibl. JIMCKycCHs HE TODKHA BBIXOJUTH 3a MPeeabl 0003HAYCHHON
TEMbI, OHa JOJKHA CTPOUTHCS HA HAYUHBIX TOJOKEHUAX U METOoNax, €€ 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 auckyccuu — 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 l'IpO6JI€MI>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 MHCHHC, HC OT/IMYAIOMICCCA
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

Kageopa_Mawunvl u annapamol Xumuyeckux npouzgoocms

Hamnpapnenue noarorosku/crennanbHocTh: _18.03.02. DHepro- u pecypcocbepe-

TaloIIne MMPoOLUcCChl B XHMHYECKOU TEXHOJIOT'NHU, HCd)TCXI/IMI/II/I 1 OMOTEXHOJIOTHHU
(K00 u HaumeHoB8aHue)

HporpaMMa IMOJATrOTOBKH. MamuHsl " armnapaTtbl XUMHUYCCKUX MMPOU3BOACTB
(Haumenosanue)

IlepeyeHb NpaKTHYECKUX 3aAaHUI
o apucimiuiae b1.B.17 MHHOBallMOHHBIE TEXHOJOTHA U TEXHHKA B XUMHUYECKOM
annapaTocTPOCHUHU

(HaumeHosanue OUCYUNIUHsl)

Pa3nen nucuuniunbl - Beenenue. Haznauenue u kinaccudukaius 000py10BaHus.
Ha3Banue npaxktudeckoil paboTsl - MarepuanbHblii OalaHC TEXHOJIOTUYECKHUX TPO-
L[ECCOB.

Pasznen nucuunmiaunbl - O00py0BaHUE AJIs TEIJIOBBIX POLIECCOB.

Ha3Banue npaktuueckoid paboThl - PacyeT u BbIOOp CTaHIapTU30BAHHOIO TEMJIO00-
MEHHHUKA.

Pasznen nucunmimnel - O0opyaoBaHUE ISl MPOBEAEHUSI MAaCCOOOMEHHBIX MPOLIEC-
COB.

Ha3Banue npaktuueckux padoThl - TeXHOJOTMUECKHI pacueT peKTHU(PUKAIMOHHOM
KOJIOHHBI.

Pa3zgen nucuumiinHbl - XUMHUYECKHAE PEAKTOPHI

Ha3Banue npaktudeckux padoThl - PacyeT u BBIOOp y3710B XUMHUYECKOTO PEeaKkTopa.
Pa3znen aucuuniauebl - TpyOuarbie meyn XUMHUYECKUX U HedTenepepadaThiBaro-
IIUX OPOU3BOICTB.

Ha3Banue mpaktuueckux paboTsl - MeToauka pacdyeTa W Moja0opa TEXHOJOTHYE-
CKUX TECUEH.

Paznen aucuunimnuel - BenoMmorarenbHoe 000pynoBaHUE, TEXHOJIOTHYECKUM TPY-
OOMpoBOJ U apMaTypa.

Ha3Banue npaktuueckux padoTsl - TexHOI0THUECKUN TPYyOOIIPOBOI.

KpuTepun oueHKH: TPy U3YICHUH TUCIUIUIMHBI IPEAYCMaTPUBACTCS BBHITIOTHEHHUE
[IECTH MPAKTUYECKUX 3a/1aHUM, 3a BBIOJIHEHUE U 3aIIUTY KOTOPBIX CTYIACHT MOXKET
HOJYYUTh MaKCUMAIIbHOE KOJIMYECTBO 0AIIoB — 24 (4 6asioB BBITIOJHEHHE U 3alll-
Ta KaXXJI0HU MPAKTUICCKOU pabOThI).



Kpurepuii oueHkun bana

JleMOHCTpHpyeT MOJHOE NMOHMMAaHHWE IOCTABIEHHOM 3anauu. Jlaer
JOTH4eCKH 00OCHOBAHHBIM, MOJHBIA M MPaBWIbHBIN OTBET. OTCYT- 4
CTBUE OIIHOOYHBIX BHIBOJIOB.
JlaeT 10CTaTO4YHO MONHBINA OTBET, ¢ HAPYIICHUEM IOCIIEA0BATEIBHO-
CTH u3JoKeHus. VMIMeroTcs TpyAHOCTH B OOOCHOBAHHOCTH CBOETO 3
OTBETA.
Jlaet HenoaHbIN OTBET (B o0mMX yepTax). HeT BbIBOIOB MO BBINOJI- 2
HEHHOM pabore.

Her orBera. TpyaHOCTH NIpH BBIIOJHEHUH. 0




		2022-05-30T08:56:21+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "КАЗАНСКИЙ НАЦИОНАЛЬНЫЙ ИССЛЕДОВАТЕЛЬСКИЙ ТЕХНОЛОГИЧЕСКИЙ УНИВЕРСИТЕТ"




