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IlepeyeHb KOMNETEHUMH U HHIUKATOPOB JOCTHKEHUS KOMIIETCHIUM ¢
yKa3aHueM 3TanoB GopMupoBaHus B MPOIeCCe OCBOCHUSA TUCHHUIIIMHBI

[1K-4 - OcymiectBiseT moad0p M KCIUTyaTalUI0 TEXHOJIOTHYECKOT0 000py-
JIOBaHUs, pa3padaThiBaeT IJIaHBI pa3MElIeHUs 000pYIOBaHUs, MPOECKTUPOBAHUE
HOBBIX, PEKOHCTPYKLUMIO M TEXHOJOTHMYECKOE NEPEOCHAUIEHUE CYLIECTBYIOIIMX
NPEANPUATUNA 110 TPOU3BOJICTBY NMPOAYKTOB MUTAHUS U3 PACTUTEIIBHOTO ChIPhs

[1K-4.1. 3naet HazHaueHue, 00JaCTh IPUMEHEHUS, IPUHIIMIT ICUCTBUS U KPH-
TEpPUH BHIOOPA TEXHOJIOTUYECKOTO 000PYI0BAHUS, IPUHIIUITHI TIPOESKTUPOBAHUS HO-
BBIX, PEKOHCTPYKIIMU U TEXHOJIOTUYECKOTO MEPEOCHAIICHUS CYIIECTBYIOIIUX MPE-
HNPUATUN 110 IPOU3BOJICTBY MPOTYKTOB MUTAHUS U3 PACTUTEIBHOTO CHIPhSI.

[1K-4.2. YMeeT npoeKTUPOBATH TEXHOJIOTMUECKHUE JIMHUU U MPEANPUSITUS 110
MIPOU3BOJICTBY MPOAYKTOB TMHTAHUS W3 PACTUTEIBHOTO CHIPhS, pa3pabaThiBaTh
IJIaHbl pa3MelleHus: 000pyJ0BaHUs U 00ECIIEYMBAThH AKCIUTyaTallMI0 TEXHOJIOTHYe-
CKOr0 000pY/I0BaHMUSI.

[1K-4.3. Bnageer meTogamMu U cpecTBaMu BbIOOpA TEXHOJOTHUECKOTO 000-
PYAOBaHUS U MPOEKTUPOBAHUS HOBBIX U PEKOHCTPYKIIUM U MIEPEOCHAIIICHUIO CYyIIe-

CTBYIOILIMX MTPEANPUATHAN 10 TPOU3BOJACTBY ITPOAYKTOB TUTAHUS U3 PACTUTEIBLHOTO
CBIPbSI.

Wunuka- Oramnbl GOpMHUPOBAHUS B IIPOIIECCE OCBOCHHS THUCIIH-
TOPBI J10- TUTHHBI
CTH)KEHUS (ykazatb Bce Temsl u3 PI1JI)
HanmenoBanue oneHou-
Komie- | Jlekuuu IIpakTuue- Jlaboparop- | Kypco-
. HOTO CpeNICTBA
TEHIUH CKHe HBIC 3aHATUS | BOW TIPO-
3aHATUA ekt (pa-
bora)
I[1IK-4.1 Tema 1, Tema 1, Tema 1, He Ot4eT 1o 1abopaTopHBIM
Tema2, Tema2, Tewma2, npeny- | paboram, pacueTHasi paboTa
Tema 3, Tema 3, Tema 3, CMOT-
Tema 4 Tema 4 Tema 4 pEHBI
I[1IK-4.1 Tema 1, Tema 1, Tema 1, He Ot4eT 1o 1abopaTopHBIM
Tema2, Tema2, Tewma2, npeny- | paboram, pacueTHasi paboTa
Tema 3, Tema 3, Tema 3, CMOT-
Tema 4 Tema 4 Tema 4 PEHBI
I[1IK-4.1 Tema 1, Tema 1, Tema 1, He Ot4eT 1mo 1abopaTopHBIM
Tema2, Tema2, Tema2, npeny- | paboram, pacueTHasi paboTa
Tema 3, Tewma 3, Tema 3, CMOT-
Tema 4 Tema 4 Tema 4 PEHBI

IlepeyeHb OLIEHOYHBIX CPEICTB 0 JMCHUILIMHE (MOAYJII0)

O1eHOYHBIE CpeICcTBa Kon-Bo Min, 6amioB Max, 6amioB
(6a30BBII YPOBEHB) (TIOBBIIICHHBIA YPOBCHB)
JlaGoparophast pabota 6 30 48
PacuerHast pabora 1 6 12
DKx3amMeH 1 24 40
HWroro: 60 100




IIxana oneHuBaHuA

Hud- |Beipaxke-| CrosecHoe Kputepun olieHKH MHANKATOPOB TOCTHKEHUS
poBoe | HuHE B BBIpQKECHHE npu GopMe KOHTPOJIS «3a4eT C OI[CHKOM»
BBIpa- | Oayiax:
KEHHE
5 87 - 100 | Otnmuno (3a- | OTIeHKa «OTIIMIHOY BBICTABIISICTCS CTYACHTY, €CITH TEOPETHICCKOE CO-
YTEHO) JepKaHue Kypca OCBOCHO IOJIHOCTBIO, 0e3 MpoOenoB; McyepIbiBa-
IOLIE, TOCIIEI0BATENBHO, YETKO U JIOTHYECKH CTPOWHO H3JIaraeT MaTe-
puait; cBOOOIHO CITPABIISETCS C 3aja4aMiy, BOIIPOCAMH U APYTUMHU BH-
JaM{ MIPUMEHEHHUsl 3HAHW; MCIOJb3YeT B OTBETE IOMOJHUTEIbHBIN
MaTepHaj Bce MPeIyCMOTPEHHBIE TPOrPaMMON 3aJaHusl BHITIOJIHEHHI,
Ka4eCTBO MX BBHIMOJIHEHUS OIIEHEHO YMCIIOM 0aylIoB, OMIM3KUM K MakK-
CUMaJIbHOMY; aHAJIM3UPYET MOIYUYCHHbIE PEe3YIbTaThl; TPOSIBIISET Ca-
MOCTOSITEIbHOCTD ITPH BBIIIOJTHEHUH 3aJaHUN
4 74 -86 | Xopomo (3a- |OueHKa «XOpOIIO» BEICTABIAETCS CTYACHTY, €CIIH TEOPETHIECKOE CO-
YTEHO) Jiep>KaHle Kypca OCBOEHO TOJTHOCTHIO, HEOOXOJUMBIE MPaKTUIECKHE
KOMITETCHIIMU B OCHOBHOM C(OPMHPOBAHBI, BCE TPEIyCMOTPECHHBIE
OporpaMMoii 00y4eHus1 yueOHbIe 3aJaHus BBIIIOJIHEHBI, KAYECTBO UX
BBITIOJTHEHHUS TOCTATOYHO BBICOKOe. CTY/IEHT TBEpO 3HAET MaTepHral,
TPaMOTHO U TIO CYIIECTBY HM3JIaraeT ero, He OMyCKas CyIEeCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOMPOC.
3 60 - 73 | Y noBnerBopu- |OLIEHKa «yAOBIETBOPUTEIBHO» BBICTABIISAETCS CTYACHTY, ECIIH TEOPE-
TEJHHO (3a- |THYECKOEe CONIepkaHhe Kypca OCBOEHO YaCTUYHO, HO MPOOEIbl He HO-
YTEHO) CAT CYIIECTBEHHOTO XapakTepa, OONBHIMHCTBO TMPETyCMOTPEHHBIX
NpOrpaMMoOii 3a/laHUH BBITIOJHEHO, HO B HUX MMEIOTCSI OLIHOKH, MPU
OTBETE Ha IMOCTABIEHHBIH BOIIPOC CTYACHT JOIMYCKAeT HETOYHOCTH,
HEJOCTAaTOYHO MPaBHIbHBIE (POPMYIHPOBKH, HAOIIOJAIOTCS HapyIIIe-
HUSI JIOTHYECKOH MOCIIeI0BATEIILHOCTH B U3JI0KEHUH MPOTrPaMMHOIO
Marepuaa.
2 | Hmwke 60 | HeymoBneTBo- |O1ieHKa «HEYIOBIECTBOPUTEIHLHO» BBICTABIACTCS CTYICHTY, €CIIH OH
PUTENBHO  |HE 3HAET 3HAYMTENHHOM YacTH MPOrPaMMHOTO MaTepuraa, JOIycKaeT
(He 3a4TEHO) |CYIIECTBEHHbIC OIIUOKH, HEYBEPEHHO, C OOJBIINMH 3aTPyIHECHHAMHU
BBHITIOJTHACT TMpakTHYeCKHe paboThl, HEOOXOAMMBIC TNPAKTHYCCKHE
KOMIETEHIINN He c(pOpMHUPOBaHbI, OOJIBIIMHCTBO MPETyCMOTPEHHBIX
nporpaMMoii 00y4eHus! yueOHbIX 33aHUil He BBIIIOJIHEHO, Ka4eCTBO
YX BBITIOJIHEHHSI OLICHEHO YMCIIOM 0aJIJIOB, OJTM3KUM K MUHUMAaJIbHOMY
KpaTKaﬂ XAPAKTEPUCTHKA OIICHOYHLIX CPEACTBA
Ne | HaumenoBanmue Kpartkas xapakTepucTHKa OLIEHOYHOTO CpelICTBa [Ipencrasnenue ore-
I/ | OIEHOYHOTO HOYHOTO CpE/ICTBA B
CpeacTBa dhonme
JlaGopaTtopHast |9To BuA yueOHOM pabOTHI, IIENIbI0 KOTOPOH SBIIsIETCS n3y4ueHue | TeMbl 1abopaTOpHBIX
pabota (nccnenoBaHue, W3MEpEHHE) XapaKTEPHCTHK J1abOpaTOPHOTO|paboT, KOHTPOJIBHBIE
oOBeKTa. BONIPOCHI IO TeMe J1abo-
Ilens mabopaTOPHBIX 3aHATHI: OCBOCHHUE M3ydaeMOH y4eOHOI |paTOpHOM paboTHI, BO-
JUCLUIUIMHBL; PHOOpPETEHHE HABBIKOB MPAKTUUECKOTO MPHMeE- [TIPOCH K KOJUIOKBUYMY
HEHHMS 3HaHUH y4eOHON TUCUUIUIMHBI (AUCUUIUINH) C UCTIOIb30-
BaHHEM TEXHUYECKUX CPEACTB U (MJIH) 000PYyIOBaHUS
2 |PacuerHo-rpa- |CpemcTBO MPOBEPKH YMEHHH NMPUMEHSATH MOTyUYCHHBIC 3HAHWS | KOMIUIEKT 3amaHuil muis

¢uueckas
6ota

pa-

IO 3apaHec OHpeHGHCHHOﬁ MCTOJUKC IJId PCHICHUA 3adad WIN
3aZ[aHI/If/’I 10 MOAYJIIO WJIN OUCHUIIJINHC B IICJIOM.

BBITIOJIHEHUSI PACUETHO-
rpaduuecKkor paboTh




MunucTepcTBO HaykH U Bbiciiero oopasosanus Poccuiickoit denepanyu
HuxHekaMCKUi XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prsinain)
(denepanbHOro rocyAapCTBEHHOTO OIO/IKETHOTO 00Pa30BATENBLHOTO YUPEXKICHUS
BBICIIIETO0 00Opa3oBaHUs
«Ka3aHckuil HalMOHAJILHBIA UCCIIEI0BATENbCKHUI TEXHOJIOTUYECKUI
YHUBEPCUTET

@PaKynpTeT MEXaHUYECKUN
Kadeapa nmpoiieccos u anmapaToB XUMHYECKUX TEXHOJIOTUN

VY4eOHbIM MIIaHOM 10 HarnpaiieHuto moarotoBku 19.03.02 IpoxykTel nuTa-
HUS U3 PACTUTEIBHOTO CHIPBS JJIs1 00YyJaronuXcsi MPeayCMOTPEHO MPOBEACHHUE Ja-
OopatopHbIX 3aHsATUM Mo qucnumumHe b1.B.17  Ilpomecchl u anmapaThbl IHIIE-
BBIX TIPOU3BO/ICTB

JlaGopatopHble 3aHITHUS IO TUCIMIUIMHE MPOBOJATCS B CHEUAIBHO 000py-
JIOBAaHHBIX JIA0OPATOPUSIX C MPUMEHEHHEM HEOOXOAMMBIX CPEJICTB 00yUEeHUs: J1abo-
paTopHOro 000pyIOBaHUs, 0OPa3LUOB sl UCCIIEI0BAHNUM, METOJUYECKUX TTOCOOUH.
[ens npoBeeHrs 1a00PaTOPHBIX PadOT - MPAKTUUECKOE OCBOEHUE TEOPETUYECKHUX
MOJIOKEHUH JIEKIIMOHHOTO MaTepuana, a TAKXKe BbIpabOTKa CTYIEHTaMH ONpPEe/IeIIeH-
HBbIX YMEHHUH U HAaBBIKOB CAMOCTOSITEIILHOT'O SKCIIEPUMEHTHUPOBAHUSI.

JladoparopHasi pab6oTa Nel. Onpedenenue 2cuopocmamuyecko2o 0asneHusl

[TpuBOaATCS TEOPETUUECKHE BOMPOCHI JJIs MTOATOTOBKH K J1a00paTOPHOM pa-
oote

1. IlonsiTvie naBACHUS KUIKOCTH, €AMHULIBI U3MEPEHUS TABICHMUSL.

2. 'eoMeTprUUECKUi, Tb€30METPUUYECKUH, OJHBIA TUAPOCTATUIECKUN HATIOP.

3. OCHOBHOE ypaBHEHHE T'UIPOCTATUKH 3aKOH [lackais.

JlaGopaTopHuasi padora Ne2. Onpeodenenue pesxcuma meuenusi 600bl 8 YUIUH-
opuueckotl mpyoe

[IpuBoasTCS TeopeTUUecKre BOMPOCHI JJI MOJATOTOBKHM K JJaOOpaTOpHOM pa-
oote

1. PesxxuMbl TeUeHUS KUIKOCTH, ONBIT PeliHonbaca.

JladopaTtopuasi padora Ne3. Onsimnasn oemoncmpayus ypasrernus bepnynu

[TpuBoATCS TEOPETUYECKHE BOMPOCH JJIs MOATOTOBKH K J1a00OpaTOPHOM pa-
oote

1. CxopocTHOI Hanop, NOJIHBIN THIPOIMHAMUYECKUI HATIOP.

2. YpaBHeHue bepHyiu 115 uaeanbHON U PEaTbHOM KUIKOCTH.

JlaGopaTopHnas padora Ned. Vccrnedosarnue npoyecca menionepeoasu

[IpuBoasTCS TeopeTUUECKUE BOMPOCHI JJi MOJATOTOBKHU K JJaOOopaTOpHOM pa-
oote

1. Temonepenaya yepes MIOCKYO CTEHKY.

2. Koadduiment temnonepeayu npu TeII000MEHE KUJIKOCTb-KUIKOCTh Ye-
pe3 CTEHKY.



JlabopaTopHas padota NeS. Pexmughuxayus

[IpuBoATCS TEOPETUUECKHE BOMPOCHI JJIs MOATOTOBKH K J1a00paTOPHOM pa-
oote

1. Ilepuoanueckast pekTudUKaIus OMHAPHBIX CMECEH.

2. Onpenenenne ynciia TEOPETUYECKUX CTYNIeHeW KOHTaKTa Hacal0uHOM peK-
TU(UKAIIMOHHOW KOJIOHHBI IEPUOJIMYECKOTO JIEHCTBUS.

Martepuansl 1a00paTopHbIX pabOT MPUBEACHBI B METOAMYECKOM YKa3aHHH,
paszpabotannoM Ha kadeape [TAXT:

1. JJaGopaTopHBIi MPaKTUKYM MO MEXaHUKE >KMJIKOCTH U Ta3a: yueOHOe IO-
cobue / JI.H. Jlaremmos, M.I'. T'apunoB. — Caukr-IletepOypr: CBoe nM31aTeNbCTBO,
2019.- 104 c.

2. JJabopaTopHbIii TPAKTUKYM 110 MAaCCOOOMEHHBIM TpolieccaM: Y4eOHOe To-
cooue /M.I'. I'apunos, JI.H. JlaTteimoB-Cankr - IletepOypr: CBoe M3AaTENbCTBO,
2021.-92 c.

Kpurtepuu onieHKH J1a00pPaTOPHBIX padoT

[Tpu moaroroBke k naboparopHoit padore no gucturuinae b1.B.17  Tlpo-
[ECCHl M anmnapatrhbl MUIIEBBIX MTPOU3BOJCTB CTYACHT JOJKEH BBIIOJHUTH CIEAYIO-
IMe BUABI paboT:

MunumaibHblii | MakcuMaiab-
Buabi pador “
0as HBbII 021

CamocrosiTenbHast mpopaboTKa TeopeTHye- 1 1
CKOT'0 MaTepuaa K JJabopatopHoii pabote
O3HakOMJICHHE C YCTaHOBKOM, MPUOOPOM,
METOJIMKON BBIMOJHEHHs J1abOpaTOPHOU 1 1
paboThI
BoinonHenne HeoOXOAUMOro  3KCIEpH- 1 )
MEHTa
OO6paboTka pe3ynbTaTOB HCCIEIOBAHUA, 1 )
NOCTpOeHUE TpaduKoB
AHanmu3 pe3ynbTaToB UCCIIEIOBAHNS U BbI- 1 )
BOJI 110 paboTe

UTOIoO : 5 8

Takum oOpazoM, Kaxkaas JiabopaTopHasi paboTa OIlEHUBAETCS MUHUMYM B 5 Oa-
JIOB, MAKCUMYM B 8 OalJIOB.



MunucTepcTBO HayKH U Bbiciiero oopasoBanus Poccuiickoit deneparmu
HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prinan)
(benepaibHOrO roCyJapCTBEHHOTO OOXKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIIET0 00Opa30BaHUs
«KazaHckuil HalMOHAJILHBINA UCCIIEI0BATEIbCKIUI TEXHOJIOTHYECKU T
YHUBEPCUTET

@PaKyapTeT MEXaHUYECKUU

Kadenpa npoiieccoB u amnmaparoB XUMHUYECKUX TEXHOJIOTHH

VY4eOHbIM IIaHOM 110 HarpaBieHu o moAroToBku 19.03.02 [IpoaykTsl muTanus
U3 PACTUTENBHOTO CHIPhS I OOYyYaronIuXcsl MPETyCMOTPEHO BBITIOJHEHHE pac-
yeTHO-Tpaduaeckoit padotsl o auctuiinHe b1.B.17  Tlpouecch! u anmapaTsl -
IIEBBIX MTPOU3BOJICTB. PacueTHO-rpadrueckas paboTa BIMOTHSIETCS CAMOCTOSATEIIBHO
110 MHWBHUIYaJbHBIM 3a/IaHUSIM.

3AJJAHUE
Ha pacyeTHO-rpaduyeckyro padory nmo grucuumiiubde b1.B.17 IIpo-
LeCChI U ANNAPaThl NUIIEBbIX NPOU3BOACTB

Buvioop eapuanma npouszeooumcsa ¢ coomeemcmeuu ¢ nOCi1eOHuUMuU 08ymsa uugpamu
wughpa cmyoenma.

Ilpumep: nomep 3auemnoit knudicku (wmugp) — 2014, éapuanm — 14.

BrimonmHuTh pacder peKTUu(GUKAITMOHHON YCTaHOBKH HEMPEPHIBHOTO ICUCTBUS JITISl pa3/ieie-
HUs OMHApHOUN cMecu. TWIT KOJIOHHBI yKa3aH B 3ajanuu. KonoHHa paboTaer mox arMochepHbIM
naBieHueM. MicxoaHas cMech, cojiepiKaiias XF HU3KOKHUIIAIIETO KOMIIOHEHTA, IMEET TEMIIEPaTypy
ty ¥ miepes nojadel B KOJIOHHY MOJOIPEBAETCS B KOXKYXOTPyOUaTOM TEINIOOOMEHHHUKE /IO TeMIIe-
patypsl kunenus. Pacxon ucxonuoit cmecu Gr. Coaep:kaHue HU3KOKHITSIIETO KOMIIOHEHTA B JIH-
CTHJLISITE Xp, B KYOOBOM ocTaTke Xw.. B neduiermatope napsl IUCTUILIATA KOHIEHCUPYIOTCS TTOJTHO-
cThio. IIpoayKThl pa3neneHus OXJaXKIAlOTCsS B XOJOIMIbHUKE 10 fx. HauanbHyio Temmeparypy
OXJIQKICHUS BOJIbI IPUHSTH £3.

Buinonnume noopoobuwiii pacuem pekmu@ukayuoHHoU KOJIOHHbI, MENI0801 paciuen peKmu-
@uKayUoHHOU YCMano8Ku, N000OPams peKMupUKAYUOHHYIO KOJOHHY NO KAMAN02AM 3A80008 - U3-
2omogumeretl.

Pabomy opopmums 6 sude pacuemmo - noacnumenvroii 3anucku 6 coomsemcmesuu ¢ ECKJ/].

Vicxonuple jaHHble MpUBEIEHBI B TAOJIUIIE.

ITapameTpst Bapian ot
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
WcxonHas cmech a 0 B r a 0 XK 3 u K a 0 B r 0
Gr, Kr/c 20 | IS | 25|30 |20 152025 115]30]30]25 |35 |40 |30
xr,%(MoI1.) 40 30 35 40 35 40 45 40 50 30 | 40 | 45 40 50 30
xp,%(MoI1.) 95 98 96 97 90 98 95 97 98 95 98 95 97 98 95
xw,%(MOIL.) 5 3 1,5 4 6 3 2,5 2 1,5 2 3 2,5 2 1,5 2
tu, °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
tg, °C 10 15 20 12 15 20 15 10 12 15 10 15 20 12 15
Tun KoJIoHHBI TC TK TC TC TK TC TK TC TC TC TK TC TC TK TC
Bapuantsl
16 [17 [18 [19 [20 [21 [22 [23 [24 [25 [26 [27 [28 [29 [30




Hcxonnas cmech B xK 3 u K a § B r B r K 3 u K
GF, x1/C 25 130 |35 |25 |40 [40 [35 [45 |50 |40 |35 |40 |45 |35 |50
XF,%(Mor1.) 40 30 35 40 35 40 45 40 50 30 40 45 40 50 30
xp,%(MoI1.) 95 98 96 97 90 98 95 97 98 95 98 95 97 98 95
xw,%(MoI1.) 5 3 1,5 4 6 3 2,5 2 1,5 2 3 2,5 2 1,5 2
tu, °C 30 25 20 30 25 20 25 20 24 20 30 25 20 30 25

tk, °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
Tumn KoJ0HHBL TK TC TC T | TC TK TC TC TC TK TC TC TK TC TK

Hcxoanasi cMech: a — cepoyriiepoj] - TeTpaxJopua yriepoaa; 6 — OEH30JI-TOIYyON; B —
TETPaXJIOPHJI YTIAEPOa-TOIYOJI; T — METaHOJI-BO/JIa; K — alleTOH-O0€H301T; 3 — XJI0podopmM-0eH30IT; 1
— OEH301- TOJIYOJ; K — METaHOJ-3TaHOJL.

THun KOJOHHBI: TC — TapejbyaTasa cuTdartas; TK — TapejbdyaTas KOJIIauKoBasi.

Jluteparypa.

1. OcHOBHBIE TIPOIECCHI U amlMapaThl XUMHUYECKOH TexHosoruu: [Tocodue mo mpoekTupoBa-
Huto/I".C.bopucos, B.I1.bpeikos, FO.WU./AertHepckuit u np. [lox pen. FO.U.[dsitHEpckoro. Jlo6oe
usoatue.

2. [TaBnoB K.®., Pomankos IL.I"., HockoB A.A. [Ipumepsl 1 3aj1auu o Kypcy IPOILECCOB U

anmapaToB XMMHUYECKOW TexHoJoruu: YueOHoe mocodbue st By3oB. Ilog pen. IL.I.Pomankosa.
JIroboe uzoanue.
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