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HepequL KOMIIeTeHllI/Iﬁ H HHIUKATOPOB NOCTH/KCHHUSA KOMHeTeHIlI/Iﬁ C
YKazaHHUEM 3TanoB (l)Ole/IpOBaHI/Iﬂ B IIponecce OCBOCHUA TUCHUILINHBI

[1K-4 - OcyiecTBisieT o00p U IKCILTyaTallUI0 TEXHOJIOTUYECKOTO 000py-
JIOBaHUs, pa3pabaThiBaeT IJIaHBI pa3MEIleHUs] 000pYyIOBaHUs, MPOESKTUPOBAHUE
HOBBIX, PEKOHCTPYKIIMIO U TEXHOJOTUYECKOE NEPEOCHAICHUE CYIIECTBYIOIIUX
NpEANPUITUN IO TPOU3BOJICTBY MPOAYKTOB MUTAHUS U3 PACTUTEIHHOTO CHIPbS

[IK-4.1. 3naeT HazHaueHHWe, 0OJACTh NMPUMEHEHMS, NPUHIMI ACHCTBUSA U
KPUTEPUU BHIOOpPA TEXHOJIOTMYECKOT0 O00OpYAOBaHUSI, MPUHIIMIBI MPOEKTUPOBA-
HUS HOBBIX, PEKOHCTPYKIIMU U TEXHOJOTMYECKOTO MEPEOCHAIIEHHUS CYIIECTBYIO-
IUX OPEANPUATHI MO MPOU3BOJCTBY MPOIYKTOB MUTAHUSI U3 PACTUTEIBLHOIO Chl-
phsl.

[1K-4.2. YMeeT mpoeKTUPOBATh TEXHOJIOTUUECKHUE JIMHUU U TIPSIPHUITHUS 110
MPOU3BOJICTBY MPOAYKTOB MHUTAHUSI U3 PACTUTEIBLHOIO ChIPbS, pa3padaThiBaTh
IJIaHbI pa3MeIeHUs] 000pyAOBaHUS U 00eCTIEeYMBATh YKCILTyaTallUI0 TEXHOJIOTHYE-
CKOTr'0 000pyZOBaHUS.

[1K-4.3. BnageeT MeTo1aMu U CpeCTBAMHU BBIOOpA TEXHOJIOTUYECKOTO 000-
PYIOBaHUSI ¥ MPOEKTUPOBAHUS HOBBIX U PEKOHCTPYKIIMHM U MEPEOCHAIICHUIO CY-
HIECTBYIOIINX MPEANPUATHHI MO MPOU3BOACTBY MPOAYKTOB MUTAHUS U3 PACTUTEIh-
HOTO CBIPbSI.

Wnanka- | DOramnsl GopMUpOBaHHS B IPOLIECCE OCBOCHHS JUCLUTLIN-
TOPBI 10C- HBI
THXKEHUSA (ykasatp Bce Tembl u3 PI1T)
HaumeHoBaHue OLIEHOYHO-
komme- | Jlekmuu [IpakTuue- JlaGoparop- | Kypco-
o r'O CpelcTBa
TEHLIUU CKHE HBIC 3aHATHA | BOM TpO-
3aHATHUS ekt (pa-
oora)
I[IK-4.1 | Tema 1, Te- | Temal, Te- | Tema 1, Te- He npe- Ortuer 1o 1a00paTOpPHBIM
Ma2, Ma2, Ma2, oycMoT- | paboram, pacueTHas padoTa
Tema 3, Te- Tema 3, Te- Tema 3, Te- pEHBI
Ma 4 Ma 4 Ma 4
I[IK-4.1 | Tema 1, Te- | Temal, Te- | Tema 1, Te- He npe- Ortuer 1o 1a00paTOpPHBIM
Ma2, Ma2, Ma2, oycMoT- | paboram, pacdyeTHas padoTta
Tema 3, Te- Tema 3, Te- Tema 3, Te- pEeHBI
Ma 4 Ma 4 Ma 4
I[IK-4.1 | Tema 1, Te- | Temal, Te- | Tema 1, Te- He npe- Otuer 1o 1a00paTOpPHEIM
Ma2, Ma2, Ma2, oycMoT- | paboram, pacdueTHas paboTa
Tema 3, Te- Tema 3, Te- Tema 3, Te- pEeHBI
Ma 4 Ma 4 Ma 4

Hepequb OIICHOYHbBIX CPEACTB IO TUCHUIIJIMHE (MOI[y.]IlO)

OueHouHBIC CpencTBa Kon-Bo Min, 6amioB Max, 6amwioB
(6a30BBIil ypOBEHB) (TTOBBILIICHHBIH YPOBEHb)
Jlaboparopnast pabota 6 48
Pacuernas pabora 1 12
OK3aMeH 1 40




| Yitoro:

| | 60 100

HIxana oueHnBaHus

Hug-
poBoe
BBIpa-
XKEeHue

Beipa-
JKEHHE B
Oamax:

CnoBecHoe
BBIPKCHHE

Kputepuu onieHKr UHAUKATOPOB TOCTHXKEHUS
pu popMe KOHTPOJIS «3a4ET C OLIEHKON»

5 87 - 100

Otnuyno (3a-
YTEHO)

OneHka «OTJIIMYHO» BBICTABIAETCA CTYAEHTY, €CIU TEOPETHYECKOe
COZIEpAKAHUE Kypca OCBOEHO IOJHOCTBIO, 0€3 MpOOeNoB; UCUEPIIbl-
BAIOILE, MOCIEN0BATENbHO, YETKO U JIOTMYECKH CTPOWHO H3JIaraer
MaTepuai; CBOOOJHO CHpaBiseTcs C 3aa4aMiy, BOIPOCAMH U APYIH-
MU BHJaMHU INPUMEHEHMs] 3HAHUH, HCIOJB3YET B OTBETE JIOMOJIHU-
TEBbHBI MaTepuan Bce IMPEeNyCMOTPEHHBIE MPOrpaMMoOi 3aJaHud
BBITIOJIHEHBI, Ka4eCTBO MX BBINIOJIHEHHUS OLEHEHO YHCIIOM 0allioB,
OJM3KUM K MaKCUMAJbHOMY; aHAIM3UPYET MOITy4YEeHHbIE Pe3yIIbTaThl;
MPOSBIISIET CAMOCTOSITENBHOCTD NPY BBITOJHEHUH 3a1aHUI

4 74 - 86

Xoporio (3a-
YTEHO)

O]_[CHKa «XOpOoLIOo» BBICTABJICTCA CTYACHTY, C€CIM TCOPCTUYCCKOC
COACPIKAHUC KypCa OCBOCHO IOJHOCTBIO, HCO6XO,I[I/IMLI€ IMpaKTu4e-
CKHC KOMIICTCHIIMHM B OCHOBHOM C(l)OpMPIpOBaHLI, BCC IMMPEAYyCMOT-
PCHHBIC nporpaMMoﬁ O6YIICHI/IH y‘I€6HBIe 3aJaHus BBIIIOJIHCHBI, Ka-
YCCTBO HUX BBIIIOJHCHHA JOCTATOYHO BBICOKOC. CTYI[CHT TBCPAO 3HA-
€T MaTcpuall, rpaMOTHO U IO CYIICCTBY HU3JIaracr €ro, HE J0myCKas
CYHICCTBCHHLIX HETOYHOCTEH B OTBETE HA BOIPOC.

3 60 - 73

VY nosierso-
putenbHO (3a-
YTEHO)

OneHka «yJqOBJIETBOPUTENBEHO» BBICTABISETCA CTYIEHTY, €CIM TEO-
peTHUecKoe colepKaHue Kypca OCBOEGHO YaCTHMYHO, HO MpoOenbl He
HOCSIT CYLIECTBEHHOTO XapakTepa, OONBIIMHCTBO MPENyCMOTPEHHBIX
MPOrpaMMOi 3a/laHHii BBIIOJIHEHO, HO B HUX MMEIOTCS OLIMOKH, TpU
OTBETE Ha IOCTABJIEHHBIH BOIPOC CTYAEHT JOMYCKaeT HETOYHOCTH,
HEJIOCTaTOYHO NMpaBUIIbHBIE (OPMYJIMPOBKH, HAOIIOAAIOTCS HapyILe-
HUS JOTMYECKON IOCIEN0BATEIBHOCTH B M3JI0KEHUU MPOTrpaMMHOI0
MaTepuaa.

2 Huxe 60

Heynosnerso-
PHTEIBHO
(He3auTeHO)

OrneHka «HEeyIOBJIETBOPUTEIILHO» BBICTABIIAETCS CTYAEHTY, €CIIU OH
HE 3HaeT 3HAUYUTENbHON YacTH IPOrpaMMHOI0 MaTepHaa, A0IMycKaeT
CYLIECTBEHHbIC OIIMOKH, HEYBEPEHHO, C OONBIIMMH 3aTPyIHEHUSIMH
BBITONIHSAET TMpakTHUecKue paboThl, HEOOXOAWMBIE IMPAKTHYECKUE
KOMIIETEeHIMH HE chOpMUPOBaHbI, OONBIIMHCTBO MPENLyCMOTPEHHBIX
nporpaMMoi 00ydeHHs! y4eOHBIX 3aJlaHUi HE BBIIIOIHEHO, KaueCTBO
WX BBIOJTHEHHS OLIEHEHO YHMCIOM 0ajuioB, OJM3KUM K MUHUMAJBHO-

My

KpaTKaH XAPAKTCPUCTUKA OLICHOYHBIX CPCACTBA

n/m

HaunmenoBanue
OLICHOYHOT'O
cpencTna

KpaTkas xapakTeprcTHKa OLIEHOYHOI O CPEACTBA

IIpencrasienue one-
HOYHOI'O CPEICTBA B
¢donme




JlaGopartopHast |90 B yueOHOH pabOTHI, IIENBI0 KOTOPOU sBIsieTCS n3ydeHne| TeMbl 1abopaTopHBIX
pabota (vccremoBaHue, W3MEPEHUE) XapaKTEPUCTHK J1abopaTopHOro|paboT, KOHTPOIbHBIC
00beKTa. BOIPOCHI 110 TeMeE J1abo-
Llenb 1abopaTOpPHBIX 3aHITUN: OCBOCHHE M3y4aeMOl yueOHOI | paTopHOii paboThl, BO-
JCIUILTHBI, TIPUOOPETEHIE HABBIKOB MTPAKTHYECKOT'0 MPUME- | TTPOCHI K KOJUIOKBHYMY
HEHUS 3HAHUH y4eOHON AUCIUIUIHHBI (TUCHUILUIAH) C UCIONb-
30BAHMEM TEXHUYECKUX CPEACTB ¥ (M) 000pya0BaHHMS

Pacuerno- CpencTBo NpoBepKH YMEHMHM NMPUMEHSATH MMOJIydeHHble 3HaHUs | KoMIekT 3agaHuil ams
rpaduueckas |0 3apaHee ONMpeNeNIeHHON METOAMKE AJIsl PELCHHUs 3a7ay WM |BBIIIOJTHEHHs] pacyeTHO-
pabora 3a/JaHUI 110 MOAYJIIO WM TUCIUILIMHE B LIEIIOM. rpaguyueckoil paboThl

MuHuCTepCTBO HAYKH U BhIciIero oopa3zoBanus Poccuiickoit denepanu
HmkHEeKaMCKUH XUMUKO-TEXHOJOTHICCKUN MHCTUTYT ((huruan)
(dbenepaabHOro rocy1IapCTBEHHOT0 OOKETHOTO 00Pa30BATEILHOTO YUPEKACHUS
BBICIIIETO0 00Opa30BaHUs
«KazaHCcKkni HaMMOHAJIBLHBIN UCCIEN0BATEIILCKUN TEXHOJIOTUIECKUN
YHUBEPCUTET»

DaKyJIbTET MEXaHUYECKUN
Kadenpa npoiieccoB u anmnapaToB XUMHUYECKUX TEXHOJIOTHI

Y4eOupM TuTaHoM 10 HampasieHnto moarotoBknl9.03.02 [IpoxykTer nura-
HUS U3 PACTUTEIILHOTO CHIPHS JJIsl 00yUaroIuXCcsl MPelyCMOTPEHO TPOBEACHUE Jia-
O6oparopubix 3aHsaTui no aucuumiuae b1.B.17  Ilpomeccel u anmaparsl mNuile-
BBIX MPOU3BOJICTB

JlaGopaTopHbie 3aHATUS MO AUCIHUIIMHE MPOBOASITCS B CHEUUATBHO 000pY-
JIOBAHHBIX J1a0OpPATOPUSX C MPUMEHEHUEM HEOOXOAMMBIX CPEICTB OOyUEHHs . Ja-
OopatopHOro 000pyI0BaHUs, 00pPA3IIOB JJIsI UCCIEAOBAHUM, METOIUUYECKUX MOCO-
ouil. llenb nmpoBeneHust 1a00paTOPHBIX PabOT - MPAKTUUECKOE OCBOCHHUE TEOPETHU-
YECKHUX MOJIOKEHUN JICKIIMOHHOTO Marepualia, a Takke BbhIpa0OTKa CTyAeHTaMu
OMpEe/IEICHHBIX YMEHUN U HaBBIKOB CAMOCTOSATEILHOTO 3KCIIEPUMEHTUPOBAHUS.

JlabopaTopHas pa6ora Nel. Onpeoenenue euopocmamuueckozo 0asieHus.

[IpuBoasTCS TeOpeTHUUECKUEe BOMPOCHI IJi MOATOTOBKH K JabopaTopHO pa-
oote

1. IlonsiTHE NAaBICHUS KUIKOCTH, €UHULILI U3MEPEHUS JaBICHUSI.

2. 'eomMeTpruYecKui, Mhe30METPUUCCKHM, TIOTHBIN THAPOCTATUYCCKII HATIOP.

3. OcHOBHOE ypaBHEHHUE THAPOCTATHKH 3aK0H [lackas.

JlaGopaTopHas padora Ne2. Onpeoenenue pesicuma meueHus 600bl 8 Yu-
JUHOpu4ecKol mpyobe

[IpuBoasiTCS TEOpeTHUUECKHEe BOMPOCHI Jis MOATOTOBKH K J1abOpaTopHO pa-
oote

1. PexxumMbl TeUCHUS KUIKOCTH, OTBIT PeliHoMbcA.

JladopaTopHas pa6ora Ne3. Onvimuas demoncmpayus ypasnenus bepuyi-
au




[IpuBoasTCS TeOpeTHUUECKUE BOMPOCHI Jis MOATOTOBKH K J1ab0opaTopHO pa-
oote

1. CxopocTHO Hanop, MOTHBIA TUAPOJMHAMUYECKUM HATIOP.

2. YpaBHeHue bepHyum /Ui naeanbHON U peaTbHOM KUIKOCTH.

JlabopatopHas padora Ned. Vccneoosanue npoyecca menionepedayu

[IpuBoasTCS TeoOpeTHUUECKUEe BOMPOCH IJis MOATOTOBKH K J1abopaTopHOi pa-
oote

1. Teruonepeaaya yepes MIOCKYIO CTEHKY.

2. Koapdumment temmomepenadn mpu TEIOOOMEHE KHUIKOCTh-)KHIKOCTh
4yepes CTEHKY.

JlabopaTopHas pa6ora Neb. Pexmughuxayus

[IpuBoasTCS TeopeTHUeCcKrue BOMPOCHI IJis MOATOTOBKH K J1ab0opaTopHOi pa-
oote

1. Ilepuonuueckasi pekTupuKaiysi OMHAPHBIX CMECEH.

2. OmnpeeneHue YrciIa TCOPETUICCKUX CTYTICHEH KOHTaKTa HACaJOYHOUN PeK-
TUPUKAIUOHHON KOJIOHHBI IEPUOANIECKOTO ICUCTBUSI.

Marepuansl 1a00paTOpHBIX pabOT MPUBEACHBI B METOJAMYECKOM YKa3aHHH,
pa3pabotanHoM Ha kadenpe [TAXT:

1. JTaGopaTopHbIi NPAKTUKYM 10 MEXaHUKE >KUIAKOCTH U rasza: yueOHoe Mo-
cooue / [I.H. Jlatbmos, M.I". T'apumnos. — Cankt-IleTtepOypr: CBoe M31aTEIIBCTBO,
2019. - 104 c.

2. JlabopaTOpHBI MPAKTHKYM 1O MacCOOOMEHHBIM MpolieccaMm: ydeOHoe
nocooue /M.I". I'apunos, J[.H. JIateimoB-CaskT - [letepOypr: CBoe M31aTeNbCTBO,
2021.-92 c.

Kpurepuu ouenku j1adopaTtopHbix padoT

[Ipu noaroroBke k JaboparopHoit padote o aucuuiiuuae b1.B.17  Ilpo-
LIECChl U anmaparbl MUIIEBBIX MPOU3BOACTB CTYACHT JIOJKEH BBIMOJIHUTH CIAEAYIO-
Me BUIbl paboT:

MunumanbHblii | MakcuMaJbHBIA
Buab1 pador
0aJsLt 0asLI
CamocrodrenbHas npopadoTKa TEOpeTH-
YEeCKOro Marepuajia K JabopaTtopHOil pa- 1 1
oote
O3HakoMJIEHHE C YCTAaHOBKOM, MpUOOpOM,
METOJUKOW BBIMOJHEHUST J1abOpaTOpHOU 1 1
paboThl
Brinonnenue HE0OXOAUMOTO  JKCHEpHU- 1 5
MEHTa
OO6paboTka pe3yJabTaTOB MCCIEIOBAHUA, 1 9
MOCTPOEHHE rpaduKOB




AHanu3 pe3yJbTaTOB MCCIICIOBAHMS U BBI-
BOJI 110 paboTe

1

2

UTOI'O :

5

8

Takum 00pa3omM, kaxjas JiabopaTopHas paboTa OIEHUBAETCS MUHUMYM B 5

0aJoB, MaKCUMYyM

B

8

0aJLIoB.



MuHKCTEpCTBO HAYKH U BhIciIero oopa3zoBanusi Poccuiickoit deneparu
HwkHEeKaMCKUH XUMHUKO-TEXHOJOTHICCKUN HHCTUTYT ((huruan)
(dbenepaabHOro rocy1IapCTBEHHOT0 OIOKETHOTO 00Pa30BATEIILHOTO YUPEKICHUS
BBICIIIET0 00Opa3oBaHUs
«KazaHCKHI HallMOHAJIBLHBIN UCCIEN0BATEIIECKUN TEXHOJIOTUIECKUN
YHUBEPCUTET»

DaKyJIbTET MEXAHUYECKUN
Kadenpa npoiieccoB u anmnapaToB XUMUYECKUX TEXHOJIOTHIMA

Y4eOHbIM TUTaHOM TI0 HampasiieHuto moAroToBkn19.03.02 IpoaykTer mwuTa-
HUS W3 PACTUTEIHHOTO CHIPhS MJIsi OOYYaIOIUXCS MPEIYCMOTPEHO BBITIOJIHCHUE
pacueTHoO-rpaduueckoit padotel no nuctuminiae b1.B.17 [Ipouecce! u anmapa-
Thl THINEBBIX MPOW3BOJCTB. PacuerHo-Tpadmdeckass paboTa BBITIOTHSIETCS CaMoO-
CTOSITEITHHO TI0 MHIUBUTYATHHBIM 32/ TaHUSIM.

3AJAHUE
HA pacuyeTHoO-rpaduyeckyio padory no aucuuminne b1.B.17 IIpo-
LHecChl U aNnapaThl NMIIEBbIX IPOU3BOICTB

Buvioop eapuanma npouzeodoumca ¢ coomeemcmeuu ¢ nOCi1eOHUMU 08ymsa yuppamu
wiugpa cmyoenma.

Ilpumep: nomep 3auemnou knuxcku (wughp) — 2014, éapuanm — 14,

BrInoHUTE pacueT peKTU()HUKAIIMOHHON YCTAaHOBKH HEMPEPBIBHOTO JIEHCTBUS s pa3ze-
neHus: OMHapHOU cMecH. TUT KOJOHHBI YKa3aH B 3a1aHuu. KonoHHa paboTaer moa atMochepHbIM
naBneHueM. McxomgHast cmMech, coaepikamias Xg  HHU3KOKHUISIIETO KOMIIOHEHTa, HMEET
TeMIeparypytyy nepen noaadeil B KOJIOHHY MOJOTPEBAETCS B KOKYXOTPYyOUaTOM TEMI000MEHHHU-
Ke JI0 TeMrepaTypsl kunenus. Pacxon ucxoanoii cmecu Ge. CopepxaHue HU3KOKUMSIIETO KOM-
MOHEHTa B IUCTUILISATE Xp,B KyOOBOM ocTaTKkeXw. B nednermarope mapbl QUCTUILISTA KOHACHCH-
PYIOTCSl TOJTHOCTBIO. [IpOIyKThI pa3fenenus OxXJIaXIalTcs B XonoauibHuke 0 tk. Hauanbhyro
TeMIEepaTypy OXJaXJACHHs BOAbI IPUHSATS g,

Buinonnume nodpobmwiti pacuem pekmuukayuoHHOU KOAOHHLI, MEeNni080l paciuem pek-
MUGUKAYUOHHOU YCMAHOBKU, N000OpaAMb PeKMUPDUKAYUOHHYIO KOJIOHHY N0 KAMAN02AM 3d80008 -
uzeomosumerell.

Pabomy ogopmums 6 6ude pacuemuo - NOACHUMENLHOU 3ANUCKU 68 COOMBEMCMEUU C
ECK]].

HcxonHbie JaHHBIE IPpHUBCJICHLI B Ta6J'II/II_Ie.

TapaveTpsr BapuanTst
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ucxonnas cMech a 0 B r a 0 XK 3 u K a 0 B r 0
Gr, kr/c 20 (15|25 (30|20 (|15 |20 (25|15 |30 |30 (25 |35 |40 |30
Xg,%(Mou.) 40 30 35 40 35 40 45 40 50 30 40 45 40 50 30
Xp,%(Mort.) 95 98 96 97 90 98 95 97 98 95 98 95 97 98 95
Xw,%0(MOIL.) 5 3 15 4 6 3 2,5 2 15 2 3 2,5 2 15 2
ty, °C 20 25 20 24 20 30 25 20 30 25 20 25 20 24 20
tk, °C 30 20 35 25 20 25 20 25 18 20 30 20 35 25 20
ts, °C 10 15 20 12 15 20 15 10 12 15 10 15 20 12 15
THI KOJOHHBI C TK C C TK C TK C C C TK C C TK C
BapuanTst




16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Hcxonnas cMech B xK 3 u K a 9 B r B r xK 3 u K
Gr, kr/c 25 |30 |35 (25 |40 |40 |35 |45 |50 |40 |35 |40 (45 |35 |50
Xg,%(Mou1.) 40 30 35 40 35 40 45 40 50 30 40 45 40 50 30
Xp,%(mo1.) 95 98 96 97 90 98 95 97 98 95 98 95 97 98 95
Xw,%0(MoI1.) 5 3 15 4 6 3 2,5 2 15 2 3 25 2 15 2
ty, °C 30 25 20 30 25 20 25 20 24 20 30 25 20 30 25

t, °C 25 20 25 18 20 30 20 35 25 20 25 20 25 18 20

ts, °C 20 15 10 12 15 10 15 20 12 15 20 15 10 12 15

THI KOJOHHEI TK TC TC ™ | TC TK TC TC TC TK TC TC TK TC TK

Hcxonnasi cMech: a — cepoyriepos - TETpaxJIopHl yriepona; 6 — OCH30JI-TOIYOI; B —
TeTPaxJIOPHU YIIepoaa-TOIyos; T — METaHOJI-BO/IA; XK — alleTOH-O0EH30I1; 3 — XJI0podopM-0eH301T,
U — OCH30J1- TOJIYOJ; K — METaHOJI-3TaHOI.

TN KOJIOHHBI. TC — Tapeibyaras cuT4daras,; TK — Tapenab4daTas KOJIIIadyKoBasl.

JIureparypa.

1. OcHoBHBIE TpoOLIECCH U ammaparbl XUMUYECKON TexHosjoruu: [locobue mo mpoexTupo-
Banuto/I".C.bopucos, B.I1.bpsikos, FO.W.[IpitHepckuii u np. Ilox pea. FO.U. [IpiTHEpCcKOTO. Jl1060€
uzoanue.

2. ITaBnoB K.®., Pomankos IL.I"., HockoB A.A. I[Ipumepsl 1 3aa4u 1o Kypcy IpOIECCOB U

anmnapaToB XUMHUYECKOW TeXHOoJIoruH: YdeOHoe mocobue s By30B. llon pen. I1.I.PomankoBa.
JIroboe uzoanue.
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