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Pabouas nporpamma gUCLMNITMHBI COCTaBMeHa B COOTBETCTBMM C oefeparbHbIM rocy4apcTBEHHLIM 06pa3oBaTeNbHbIM
CTaH4apTOM BbicLlero o6pasoBaHus nNo HanpaeneHuto nogrotokn 18.03.01 Xumunyeckas TEXHOMNOIUS, yTBEPKAEHHBIM
npvkaszom MuHobpHaykm Poccum ot 07.08.2020 r. Ne 922

CocrtaButensb (1):

KaHamaaT TexHU4eckmx Hayk, MNMpodeccop Wypbirnn Omutpuin
AnekceeBuy
Ot kadeapbl cocTaBUTENS: OHTUH Butanun Akosnesuy

3aBegyowmi kadenpor aBTomatmsaumm
NPOM3BOACTBEHHbIX NMPOLIECCOB

Ot BbINyckatoLen kadeapbi: CawwuHa EneHa CepreeBHa
3aBseayownii kadeapon

MeToaunyeckun otaen:




1 BBEOEHME K PABOYEW NPOrPAMME OUCLMMNIIUHbI

1.1 Uenb aucumnnuubl: CdhopmmpoBaTb KOMNeTeHUun obydatoulerocs B o6nactu OCHOB aBTOMAaTUKM U CUCTEM

ynpaBrieHns XMMUKO-TEXHOTOMMYECKMMM NpoLeccamu.
1.2 3apgauv AMCUMNIUHDI:

MokasaTb ObyYalLWMMCs, YTO ynpaBrieHNe COBPEMEHHbLIM MPOM3BOACTBOM CTAHOBUTCH 3P(EKTUBHBLIM TOSMBKO Ha
OCHOBE €ro LUMPOKON aBTOMaTM3aunn ¢ NpUMeHeHNeM MUKPOMNPOLIECCOPHOM TEXHUKM:

-03HAaKOMUTb C OCHOBHbIMW MeToAamMu W CcpeacTBamMn KOHTPONsi 0OOpyAoBaHUS B  XMMUKO-TEXHONOMMYECKMX
npoueccax;

— U3y4nTb 0COBEHHOCTU KOHTPONS paboymx napameTpoB 06opyaoBaHuS;

= U3y4nTb NPMBOpPLI A11S KOHTPONS paboynx napaMeTpoB 060pPyAOBaHUIA

1.3 Tpe6oBaHus K NpeaBapUTENbLHON NOArOTOBKE O6yy4aloLlerocs:
MpenBaputenbHas NoAroToBKa NpeanonaraeT co3faHue 0CHOBbI ANt POPMUPOBAHUS KOMMETEHLWI, YKa3aHHbIX B M.
2, NPU U3y4eHUN OUCLUMNIIUH:

OnNeKTPOTEXHUKA U NPOMbILLNEHHAs 3MeKTPOoHMKa
dunsnka
XvMunyeckasi TEXHONOMMS OpraHNYeckuUX U HeEOpraHNYeCcKUX BELLLECTB

2 KOMNETEHLUMN OBYYAIOLLErocA, @ OPMUPYEMbBIE B PE3YNIbTATE OCBOEHUA AUCLUUNNUHDbI

OlK-4: CnocobeH o6ecneunBaTb npoBegeHue TexXHOJNIOrM4ecKoro npouecca, ucnosfb3oBaTb TeXHU4YECKMe cpeacTBa
AnNA KOHTPOJA napaMeTpoB TeXHONMOrm4eckoro npouecca, CBOMCTB CbIpbA U roToBom npoAayKuuu, oCcyLecTBIATb
UW3MeHeHMe napameTpoB TeXHONMOrM4eckoro npouyecca npu uaAMeHeHnn CBOMCTB Cbipbs

3HaTb: OCHOBHbIE MOHATKSA Teopun ynpaslieHnA TexHOsNormd4eckuMmm npoueccamu; crtatundeckme M OgUHaMU4eckune
XapaKTepUucTuku 00BHEKTOB U 3BEHLEB ynpaBrieHuna; OCHOBHble BMAbl CMCTEM aBTOMaTU4YeCKOoro perynampoBaHUA U 3aKOHbI
ynpaBneHua; TunoBble CUCTEMbl aBTOMaATU4YECKOro ynpaslieHUA B XUMUYECKON NPOMBbILLNIEHHOCTN; MeToAbl U cpeacTea
ANarHOCTUKU N KOHTPOJIA OCHOBHbIX TEXHOJTOTMYECKNX napameTpoB.

YMeTb: MCMOMb30BaTh OCHOBHbLIE MPUHLMMBLI MOCTPOEHUS] aBTOMaTU3MPOBAHHbLIX CUCTEM YNPaBeHUst TEXHOMOTMYECKUMM
npoueccamm

Bnapetb: HaBblkamu Bbl60pa JNIeMeHTOB 1 CXeMm, npasuinamMn ©n CTaHgapTamMu paapa60TKM CXeM aBToMaTtusaumu
TEXHOJ10r'M4yeCKux npoueccos.

3 PE3YNIbTATbI OBYYEHUA NO ANCUUNNUHE

KoHTakTHasa paboTa

CP MHHoBaL, dopma

Jlek. Mp. Na6. (yachi) cpoprl TeKyLero
(4achl) | (4acel) | (uackr) 3aHATUIA | KOHTpons

HaumeHoBaHve 1 cogepxaHue pa3aenos,
TeM U y4eGHbIX 3aHATUIA

Cemectp
(kypc ans
3A0)

Pasgen 1. OcHoBHble MOHATUA
aBTOMaTMU3aLnUM XUMUKO-TEXHOJTOTMYECKUX
npoLLeccoB

Tema 1. ®akTopbl, onpeaenstoLime
3(pPeKTUBHOCTL aBTOMaTU3aL MK

Tema 2. Cpeacrtsa aBTomMaTu3aumm Ha PrP
OCHOBHbIX 3Tanax pa3pabdoTku TEXHOMNOrni 1
obopynoBaHus. 2 1 10 nn
MpakTnyeckoe 3aHsiTME - BLIOOP CPeacTs
aBToMaTmsauuu.

Tema 3. N'ocygapcTBeHHasi cuctema

npnbopos. 10

Pasgen 2. 3nemMeHTbl NPOMBbILLIIIEHHON 4
aBTOMAaTUKM 1 UX NPUMEHEHUE B cUCTEMAX
ynpaBneHns TeXHOMNOorMyecknummn npoLieccamm

Tema 4. Pene, komangoannaparhl. 10

Tema 5. PerynaTtopbl. cnonHuTensHble
MEXaHN3Mbl.

MpakTnyeckoe 3aHsTME - BIGOP n
perynsaTopos. 1 1 10 i
JlabopaTopHas paboTa - uccnegosaHue
perynsitopa HenpepbiBHOrO ENCTBUA U
NCNOSTHUTENBbHbLIX MEXaHU3MOB.

Tema 6. lNMporpaMmHbie YCTPOUCTBA.
JlabopaTopHasi paboTa - nccrnegoBaHve 10
NporpamMmHbIX YCTPONCTB.




Pasgen 3. Ctatnyeckue n guHammyeckue
XapakKTePUCTUKN OOBEKTOB U CUCTEM
ynpaBneHus. TeopeTnyeckoe nccnegosaHme
cucTeMm.

Tema 7. lMoHATHA ynpaBneHus v
perynuposaHus. [NepexoaHble NpoLeccsl.
YCTONYMBOCTb CUCTEM PErYNIMPOBaHUS.
lMpakTuyeckoe 3aHATME - OLEHKa
nepexofHbIX NPOLECCOB N YCTONYNBOCTM
CUCTEMBI.

10

nn PIrP.J

Tema 8. OCHOBHbIE 3aKOHbI peryrniMpoBaHus.
PeneliHoe perynupoBaHue.

JlabopaTopHas paboTa - uccnegosaHue
OBYXMO3ULMOHHOIO perynsropa.

10

nn

Pasgen 4. KoHTpOnb OCHOBHbIX
TEXHOMNOrMYecknx napameTpoB

Tema 9. KoHTponb TemnepaTtypbl.
lMpakTnyeckoe 3aHATHE - CpeacTBa KOHTPOSIS 1
TeMmnepaTypbl.

10

Tema 10. KoHTponb AaBneHus, ypoBHS U
pacxoga.

10

Tema 11. KoHTponb BRaxHoOCTH,
KOHLEHTpauun, CKOPOCTH.

12

Tema 12. BTopnyHble npubopsl.
M3mepuTenbHble cxeMbl. [lorpelHocTn
namepeHuin. JlabopatopHas pabora - 2 2
uccrnegoBaHue aBToMaTu4eckoro
noTeHUMoMeTpa.

nn

WUtoro B cemecTpe (Ha kypce ansa 3A0) 8 4 4

119

KoHcyrnbTaumm 1 npoMexyToyHas atTectaums

(Ok3ameH) 2.5

6,5

Bcero koHTakTHas pab6ora n CP no

AUCLMMNNMHE 18,5

125,5

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTnpoBaHue y4ebHbIM NnaHoM He NpeaycMoTpeHo

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUMU
5.1 OnucaHue nokasatenen, KpUTepMeB U CUCTEMbI OLleHMBAHUA pe3yrnbTaToB 0byYeHus

5.1.1 NMokasaTtenu oueHMBaHUSA

Kon HanmeHoBaHue oLeHOYHOro
lMoka3aTenu oueHnBaHNs pesynbTaToB 0byveHus
KOMMNeTeHUUn cpeacTea
Manaraet dakTopbl, onpegenswolme 3dHeKTMBHOCTb aBTOMAaTM3aLNN:
CpeAcTBa aBTOMaTU3aLUmMyM Ha OCHOBHbBIX 3Tanax pa3paboTku TEXHOMOrMN
1 o6opyaoBaHNs, rocyaapCTBEHHYO cucTeMy Npubopos.
pyA yAap y y nprbop Bonpochkl gnst ycTHoOro
. cobecenoBaHus.
MpoBOAUT aHaNU3 311IEMEHTOB MPOMbILLIIEHHOW aBTOMATUKN U UX
OriK-4 TecTupoBaHue

npuMeHeHne B CUcTemMax ynpaBleHund, aaeT OLueHKY nepexogHbiX
npoueccos n yCTOVI‘-IVIBOCTVI CUCTEMbI.

Oenaet Bbl60p MEeTOAO0B 1 CpeacTB KOHTPOJ1A OCHOBHbIX
TEXHOJI0M'MYeCKMX napameTpoB.

MpaKTUKo-OpUEHTUPOBAHHbIE
3adaHus.

5.1.2 Cucrema v KpuTepmm oLeHNBaHUA

Kputepun oueHMBaHNA cHOPMMPOBaAHHOCTI KOMMETEHLMI

LLikana oueHnBaHuA
YcTHoe cobecenoBaHune

MncbmeHHas paboTa

MonHbIN, ncyepnbiBaOLWUN OTBET, ABHO
JEMOHCTPUPYIOLLMIA rNy0oKoe NOHUMaHue
5 (oTnun4HO) npegMeTa 1 LUMPOKYHO 3pyauLnio B
oLeHuBaeMon obnactu. Kputnueckun,
OpUIrvHanbHbIM NOAX0A K MaTepuany.




4 (xopoLwuo) NCTOYHMKOB MHAbopMaumun. Moaxoa K

OTBET NOMHbIA, OCHOBAHHbLIN Ha
npopaboTke Bcex 00s3aTenbHbIX

mMaTepuany OTBETCTBEHHbIW, HO
CTaHOapTHbIN.

3 (yooBneTBOpUTENbHO)

OTBeT BOCNpOM3BOAUT B OCHOBHOM TOSbKO
neKUMoHHble MaTepuansl, 6e3
CaMOCTOSITENbHOW PaboThl C
pekoMeHA0BaHHOW NuTepaTypoun.
[eMoHCTpupyeT NOHNMMaHue npeameTa B
uenowm, 6e3 yrnybneHus B getanu.
[MpuCYTCTBYIOT CyLLECTBEHHbIE OLUMOKU Unn
npo6enbl B 3HaHWSX MO HEKOTOPbIM TEMaM.

2 (HeyaoBneTBOpUTENbHO) | 3HAYMTENbHOM YacTU NPUHLMNUANBLHO

HecnocoBbHOCTb OTBETUTL Ha BOMpocC bes
nomMoLuun ak3ameHatopa. HesHaHue

Ba)KHbIX 371EMEHTOB AMCLMMMUHDI.
MHorouncneHHble rpyoble owmnoKu.

5.2 TunoBble KOHTPOJIbHbIE 3alaHUSA UMK UHbIE MaTepuarnbl, HeOOXoAUMbIe ANA OLeHKU 3HaHUW, YMEHUH,
HaBbIKOB U (UNK) onbiTa AEATENbLHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n |

dopMynMpoBKM BOMNPOCOB

Kypc 4

—

dakTopbl, onpegensiolime 3HEKTUBHOCTL aBTOMATU3ALUN

Pene, KOMaHgoannapartbl.

MoHATUSA ynpaBneHus 1 perynnpoBaHust. MNMepexoaHble NPoLecchl. YCTONYMBOCTbL CUCTEM PETYIMPOBaHMS.

KOHTpOI'Ib OCHOBHbIX TEXHOJIOTMYECKUX NapamMeTpoB: KOHTPOMNb TeMnepaTypbl.

CpeLI,CTBa aBToMaTu3aumm Ha OCHOBHbIX 3Tanax pa3pa60TKM TEXHOSOMNN U 060pyLI,OBaHMﬂ.

locynapcTBeHHas cuctema nprbopos.

PerJ'IHTOpr. WcnonHuTenbHble MeXaHU3MbI.

MporpammHble yCTponcTBa.

Ol |N|o|joa|d|lw] N

OCHOBHbIE 3aKOHbI perynmpoBaHu4. PenenHoe perynmpoBaHue.

KOHTpOJ'Ib OCHOBHbIX TEXHOJIOTMYECKUX NapamMeTpoB: KOHTPOJb AaBlieHnsA, YpoBHA U pacxona.

KOHTpOJ'Ib OCHOBHbIX TEXHOJIOTMYECKUX NapamMeTpoB- KOHTPOJ1b BJTaXXHOCTU, KOHLUEHTpauun, CKOPOCTHU.

BTopuyHble npnbopsl. MamepuTenbHble cxembl. MorpeluHocT namepeHuii.

5.2.2 TunoBble TeCTOBbIe 3a4aHus




1 CpaBHUTb NOHATMA «ABTOMaTu4eckoe ynpasneHme» n « ABToMaTnyeckoe perynmpoBaHmne».
a) lgeHTu4HbI

6) MNepBoe wunpe

B) Bropoe wupe

2 lNpoekTupoBaHue ob6bEKTa, 3TO...

a) cosgaHne obbekTa

6) onucaHue obbekTa

B) MOAroTOBKa AOKYMEHTauun Ansa ero peanusaumu

3 TexHonoruyeckas NoAroToBka Npou3BoACTBa, 3T0...
a) paspaboTka JOKYMEHTaLUK

6) npncnocobneHne K LEXOBLIM YCIIOBUSM

B) OLIEHKA LLeXOBbIX YCIOBUIA

4 Pene npegHasHayeHbl ons. ..

a) KOHTPONSA TEXHONOMMYECKMX NapameTpoB

0) perynupoBaHnsi TEXHOOMMYECKUX NapamMeTpoB
B) KOMMYyTaUuK Lienen ynpasneHus

5 PerynaTop — 9TO YCTPOWCTBO AnNA...

a) BO3OENCTBUS Ha OaTYUK

0) BO3OENCTBUS HA UCMONMHUTENBbHBLIN MEXaHU3M
B) BO34ENCTBMS Ha 0OBbEKT

6 KomaHgoannapaTbl hopMUpyIOT ynpasnsioLye Bo3gencTeug ...
a) NPoM3BOSbHO

6) B OyHKUMM BpEMEHMN

B) B DYHKLMM BPEMEHU UMK COCTOSIHUS 0ObeKTa

7 Llenblo perynmpoBaHus TEXHOMOMMYECKNX NapaMeTpPOB ABMSETCS. ..
a) ctabnnusauus napameTpoB

6) cMrHanMsaums o0 3Ha4yeHuUn napameTpoB

B ) CIIeXXEHMNE 3a NU3AMEHEHNEM NapaMeTpoB

8 [IByxno3nUMOHHOE perynmpoBaHue npeanonaraer ...
a) ABa 3HAYEeHUs PerynupyoLLero BO34encTens

0) ABa 3HAYEHUS perynmpyemon BENUYMHbI

B) oba 3T BapuaHTta

9 3akoH perynnpoBaHusi — 3TO ypaBHEHWE, CBSI3bIBAIOLLIEE...

a) perynupytowiee Bo3geNCTBME C PErYNMPYEMON BENTUHNHON
6) perynupytoLlee BO3OENCTBUE C CUrHANIOM paccoriiacoBaHus
B) perynupytoLiee BO34eNCTBME C. TEKYLLMM BPEMEHEM

10 KoHTponb TemnepaTypbl obecneymBaeTcs. ..
a) gaTumkom

6) BTOpUYHBIM NprBopom

B ) J@TYMKOM U BTOPUYHBbIM Npnbopom

11 ABTOMaTMYECKUI NOTEHLMOMETP Kak BTOPUYHBIN Npubop paboTaeT c...
a) TepMope3nNCToOpoMm

6) Tepmonapowm

B) PTYTHbIM TEPMOMETPOM

12 MocToBas nsameputernbHas cXxema UCMorsb3yerT ...
a) apa pesucTtopa

©) Tpu peanctopa

B) YeTblpe pe3ncTopa

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3afaHUA (3afgaym, Kenchbl)

1 MNpennoXxuTb CXeMy CUCTEMbI PETYNIMPOBaHUSA TEMNepaTypbl.

2 lNpoaHanuanpoBaTb NPOLECC PerynMpoBaHus No OCHOBHbLIM NoKasaTensm KayecTsa.

3 MpeanoxnTb cxeMy penernHoro perynmpoBaHnst YPOBHS XXUOKOCTH.

5 MpeanoxuTb CXeMy KOHTPOJSI AABMEHNsI CKaTOro Bo3ayxa C UCnonb3oBaHneM auddepeHumnansHomn
N3MEPUTENBHON CXEMBI.

6 BbiOpaTb n3aMepuTenbHbI NpMbop He0BXOAMMOro Knacca TOYHOCTU MPU N3BECTHOM AManasoHe
N3mMepeHuin n JonycTMMON abCOmMOTHOW MNOrPeLLIHOCTH.

7 MpeanoXnTb CXeMy KOHTPOJS BNAXXHOCTU NPsiXn B 606MHaxX nocrne CyLuKu.



5.3 MeToanyeckue maTepuansl, onpegensiowme npoueaypbl OLeHUBaHUA 3HAaHUW, YMeHUI, BNageHun (HaBbIKOB
1 (MNK) NpPaKkTU4YeCKOro onbIiTa JeATeNIbHOCTH)
5.3.1 YcnoBusa gonycka oby4arowerocs kK npoMeXxyTo4HOM aTTecTauum U NopsaaokK NIMKBMAALIMW akaAeMU4ecKomn

3a40J1XKeHHOCTU

lMpoBeaeHVe NPOMEXYTOYHOM aTTecTauMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHbLIM aktom CI6IYMTA
«[lMonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMS YCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn obydatoLLmxcsa»
5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMu nNo AucumnsiMHe

YcTHas +

NncbmeHHas

KomnbroTepHoe TecTupoBaHune

5.3.3 OcobeHHOCTH NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No ANCUUNIINHe

He ponyckaeTtcsa ncnonb3oBaHve Nekunin n apyrux MHOpMaLMOHHbIX MaTepmnanos.
Bpems Ha noarotoBky oTBeTa He 6onee 40 MUHYT.

6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNIUHDbI
6.1 YyebHasa nutepartypa

NHas

AsTOp

3arnasue

M3paTenbcTBO

| oo nspaHua |

Ccblinka

6.1.1 OcHoBHas yyebOHas nutepartypa

aBpwunos, A. H., CucTtembl ynpaBneHus BopoHex: BopoHexckuii https://www.iprbooks
MNaTtakos, 0. B. XUMUKO-TEXHOMNOTMYECKUMU rocyaapCTBEHHbIN 2014 hop.ru/47451.html
npoueccamu. Yactb 2 yHUBEpCUTET
WHXXEHEPHbIX TEXHOMNOMMIM
WypbirnnH .A. CucTtembl ynpaBneHus . http://publish.sutd.ru/
Y XUMMKO-TEXHOITOrMYECKUMM Ca%;-gregﬁprfiﬂypr. 2021 tp_ext_inf_publish.ph
npoueccamu p?id=202171
MaBspunos, A. H., Cuctembl ynpaBnenusi BopoHex: BopoHexcknii https://www.iprbooks
MaTakos, 0. B. XUMMUKO-TEXHOMNOMMYECKNMU rocyaapCTBEHHbIN 2014 hop.ru/47452.htmi
npoueccamu. Yactb 1 yHUBEpCUTET
WHXXEHEPHbIX TEXHOMNOMMM
Wypbirna O. A. ABTOMaTU3aLMSA http://publish.sutd.ru/
TEXHONOrM4YecKnx npoLeccos . tp_ext_inf_publish.ph
n npoussoacTs. Kypc nekuumn Che.: Crerynta 2017 p?id=201774
Wypbirna 4. A. TexHonornyeckune npoueccsl http://publish.sutd.ru/
aBTOMaTU3MPOBAHHbIX Cne.: crneryntg 2018 tp_ext_inf_publish.ph
npoussoAcTs. Kypc nekumm p?id=201821
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
WypbirnH 1. A. MeTogpbl cMHTE3a cuctem . http://publish.sutd.ru/
y aBTOMaTM4ecKoro Cal-ga-glre;ﬁpr%ypr. 2022 tp_ext_inf_publish.ph
ynpasneHuns p?id=202237
Wypbirvn 4. A. MeTogpbl cMHTE3a cuctem http://publish.sutd.ru/
aBTOMaTM4ecKoro cne.: cnieryntg 2016 tp_ext_inf_publish.ph
ynpasneHuns p?id=3073

6.2 NepeyveHb NnpocdeccruoHanbHbIX 6a3 AaHHbIX U MH(POPMaLMOHHO-CNPaBOYHbIX CUCTEM
1. MHdopmaumoHHas cuctema «EguHoe okHo AgocTyna k obpasoBaTtenbHbIM pecypcamMy» [OnNeKTPOHHbIA pecypc).

URL:http://window.edu.ru

2. OnekTpoHHO-6MbnunoTevHas cuctema «IPRbooks» [QnekTpoHHbI pecypcl. — Pexum gocTyna:
http://www.iprbookshop.ru

3. AnekTpoHHas bubnunoTeka yd4ebHbix naganun CMBIYMNTA. URL:http://publish.sutd/ru/

6.3 NepeyveHb NULEH3MOHHOIo N CBO6OAHO pacnpPoOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHue maTepuanbHO-TeXHU4YECKOWN 6a3bl, Heo6XxoAUMOM AN OocyLecTBNeHusa obpa3oBaTesibHOro
npouecca no gucumnsivHe

J'Ia6opaTopV|ﬂ TeXHNYEeCKNX cpeacTB aBTOMaTU3aLUnNMN TEXHONTOrMYEeCKMX npoLeccos.

AyauTtopus OcHalleHne
JlekumnoHHas MynbTmeaniiHoe obopynoBaHme, cneunannampoBaHHas mebenb, gocka
aygutopus

YyebHas ayauTopus CﬂeLl,VIaJ'IVI3I/IpOBaHHaF| mebernb, Jocka
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