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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[{enpr0 MUCHMIUIMHBI SBISCTCS (OPMUPOBAHUE Y CTYICHTOB CHCTEMBI
HAay4YHBIX U NMPO(ECCHOHAIBHBIX 3HAHUW U HABBIKOB B 00JIACTH MPOSKTHUPOBAHUS
IPEANPUATUN SIS U3TOTOBJICHHUS CJIOKHON HAyKOEMKOM MPOTYyKIIUH.

3aauM JUCIUTINHBI:

-BbIpaOOTKa HaBbIKA CO3JaHUS THUIIOBOIO MAapUIPyTa >XKW3HEHHOIO IHKIa
W3JICNINI TTOABKHOTO cocTaBa Ha ocHOBe CALS TexHOI0THIA;

-BbIpaOOTKa HaBbIKA YIPABJICHUS KAU€CTBOM IPOIYKIIUH;

-BbIpa0OTKa HaBbIKOB paboTel B CAIIP;

-TIOCTPOCHHUE KapThl TEXHOJIOTHYECKOTO mporecca  MPOAYKIUHU
TPAHCIIOPTHOTO KOMILIEKCA.

2. Ilnanupyembie pe3ynbTaTbl 00yUEHHS MO JUCHUILUIMHE (MOIYJIIO).

[lepeuenp GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmbl (KOMIIETEHIIUI) B pe3yJibTaTe 00yUeHHUs M0 AUCIUILTNHE (MOIYIIIO):

OIIK-3 - CnocoOeH ynOpaBisTh JKU3HEHHBIM IIUKJIOM HWHYKEHEPHBIX
MPOAYKTOB C YUYE€TOM DJKOHOMHYECKHMX, DKOJOTHYECKHMX M  COIUAIBbHBIX
OTPAaHUYECHUI; ;

ITK-2 - Crioco6eH k paboTe B CUCTEME COMPOBOXKICHUS )KU3HEHHOTO 1IHUKJIA
MOJABUKHOI'O COCTaBa.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJII0 ) IPEIIoIaraeT, 4YTo 1Mo ero pe3yIbTataM
oOyyaroruiicst 0yier:

3Harth:

COCTaB U OCHOBHBIC MPUHITUIIBI Pa3pad0TKU TPAHCTIOPTHO-TEXHOJIOTHYECKUX
KOMIUIEKCOB; OCOOCHHOCTH KU3HEHHOTO LMKJIa U3 MOABUKHOTO COCTaBa Ha
ocHoBe CALS texHomnoruii; meronuky paspadotku CALS-mpoekrta; MeTOANKY
onpeeeHs] KOJTMYeCTBa TEXHOJIOTHIECKOTO 000PYI0BaHUS, PA3MEPOB TUIOIAIN
1[exa Win y4acTKa U YUCIECHHOCTH pa0bO0TaIOIINX IeXa.

Ymern:

aHanu3upoBaTb HOBble U JnedctBytomme CALS-mpoekTel  uznenui
NOJABUKHOTO COCTaBa; IIPOU3BOJIUTH UCCIIEIOBAHMS B oOnacTu
COBEPILIEHCTBOBAHMS JICUCTBYIOIIMX MPOEKTOB; pa3padaThiBaTh TEXHUYECKOE
3alaHUE HAa NPOECKTUPOBAHHE HOBOTO W MOAECPHU3ALMIO JIEWCTBYIOILIETO
IIPOM3BOJICTBA  TPAHCHOPTHO-TEXHOJIOTMYECKOTO  KOMILIEKCA;  MPOU3BOAUTH
HCCJIEIOBAHMSI U OCYIIECTBISATH BBIOOP TUIIOB M KOHCTPYKIIMIA TPOU3BOACTBEHHBIX
3aHUN U COOpYyKeHU; nmosib3oBaThed CALS crangapramu.



Baanern:

METOJAMKaMU NMpoeKTupoBaHus uzaenui B cpene CAD-cucrem; meTonukamu
SKOHOMMYECKOTO M CHUCTEMHOI'0 aHajdu3a JUIA OINPENENICHUs IPOU3BOJACTBEHHOU
MomHoctd U TOIl pesTenbHOCTH NPEANPUITHI MO MPOU3BOACTBY CIOXKHOM
CALS-npoaykuuy;  METOJaMH  aBTOMAaTU3UPOBAHHOIO  IIPOECKTHUPOBAHMUS
OPEANPUATAA C HUCHOJIB30BAHUEM COBPEMEHHBIX IPOIPAMMHBIX IPOJYKTOB
(CAM/CAE/CAPP/PDM/CRM); MeTOoAaMu OILICHKH 3 PeKTUBHOCTH
IPUHUMAEMBbIX TEXHOJIOTUYECKUX PELIEHUN pU pa3paboTKe MpHU MPOESKTUPOBAHUU
MPEAIPUATAN

3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O6mias TpyI0eMKOCTb JTUCIUILUIMHBI (MOTYJIS).

OOmiast TPYJIOEMKOCTh AMCIHUILIMHBI (MOIyisl) coctaBisier 8 3.e. (288
aKaJeMHYEeCKuX Jaca(oB).

3.2. O6bem pguctuIuiMHbl (MOAyJsi) B (opMe KOHTAaKTHOW paboThl
oOydarommxcss €  [EJarorM4YecCKUMH  pabOoTHHUKaMU W (WIM)  JUIAMH,
MIPUBJICKAEMBIMHU K peanu3alii 00pa30BaTeIIbHON MMPOTpaMMbl Ha HHBIX YCIIOBHUSX,
P MIPOBEJICHUHN YUCOHBIX 3aHITHI:

Konnuectso yacos
Tun yueOHBIX 3aHATHI Cemectp
Bcero

N2 | Ne3

KonrtaktHas paboTa mpu npoBeIeHIH YUeOHBIX 3aHATHH (BCETO): 64 32 32
B tom uncne:

3aHATHS JEKIIMOHHOTO THIIA 32 16 16

3aHATHS CEMUHAPCKOTO TUIA 32 16 16

3.3. O0beM aucUUIUIMHBI (MOAyYJiA) B (OpME CaMOCTOSITENIbHOM padOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYaroOlmUXCs C
MeJaroru4eckuMu paboOTHUKAMU U (MJIH) JTMLAMU, IPUBJIEKAEMBIMU K peaiu3aliu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, TIPU NPOBEIACHUU
MPOMEXKYTOUHOM aTTECTALIMU COCTaBIsIeT 224 akaJeMUYeCKuX Jaca (0OB).

3.4. IIpu 0Oy4eHuu o MHAMBUIYAIbHOMY Y4eOHOMY ILIaHY, B TOM YHCIIE TPU
YCKOPEHHOM 00Yy4Ye€HHH, 00BEM JTUCHMILUIMHBI (MOYJIsI) MOXKET OBITh peaan30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM paboThl 00yYaronuxcs, a Takxke B popme
KOHTaKTHOM pabOThl 00y4aroIUXCs ¢ NeAaroriuecKuMu pabOTHUKaMU U (UJIN)
JUIaMH, TIPUBJIEKAaEMbIMH K pealiu3alii 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCJOBHSIX, TPU MPOBEAECHUN IPOMEKYTOUYHON aTTECTALIMH.




4. ConepxaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3aHsaTus JIEKIIMOHHOTO THUIIA.

/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

Tema 1: BBGI[eHI/Ie B TCXHOJIOTHIO COITPOBOKACHUSA )KU3HCHHOI'O ITUKJIA ITIOABUIKHOI'O

cocraBa (CALS texHosnorun).

PaccmarpuBaembie BOIIPOCHL:

3agaun CALS Texuonoruii. JKu3HEHHBIN [TUKII U3ACIUN MOIBHKHOIO COCTaBa. JTAIlbl )KU3HEHHOT'O IIHKJIa
W3JIEeINI TPAHCTIOPTHO TEXHOJIOTHYECKOro KoMIuiekca. PDM — ynpaBieHue NpOeKTHBIMU TaHHBIMH.
ITonsitue npoextupoBanus B cpeae CAD. Yposuu npoektupoBanusi. CTaauu NpOEKTUPOBAHUSL.
METOJI0JIOTHS IPOCSKTUPOBAHHSI.

Tema 2: Ilonarus o mogenupoanuu B CAIIP.

PaccmaTprBaemble BOTIPOCHI:

Crpykrypa CAIIP. 3agaun MoeIMpoOBaHUs U TEXHOJIOTMYECKOIO MPOEKTUPOBAHUA. THUIIOBBIE pELICHNS B
CATIP TeXHOIOTMYECKUX MPOLECCOB. 3HAKOMCTBO C porpammamu npombiinuieHHbIXx CAITP komnanuu
Autodesk. Inventor. SolidEdge. SolidWorks. Kommnac. T Flex CAD.

Tema 3: 3D- MoaenupoBaHue.

PaccmaTtpuBaeMble BOIIPOCHI.

Oco0eHHOCTH MTPOSKTUPOBAHHSI U3/ICIIMH MTOJBIKHOTO cocTaBa. TpexMepHoe MonenipoBanne B CAD —
cucTeMax. JIEeKTPOHHAs CTPYKTYpPa, MOJEIb U MAaKeT U3ACIHS.

CAD/CAM/CAE —cucTemMbl aBTOMaTH3UPOBAHHOTO MPOCKTHPOBAHHS TEXHOJIOTHUYESCKUX MPOIIECCOB.
CATIA. Unigraphics. ProEngineer.

Tema 4: Tunooit MmapupyT npoekTupoBaHus Ha ocHoBe CALS TexHomoruii.
PaccmarpuBaembie BOIPOCHL:

Tunst CAIIP 151 s)xene3Ho1I0p0okKHOTO MammuHocTpoeHuss. CoBMelieHHOe ipoekTupoBanue. CepBuc —
OpUEHTUPOBaHHAs apXUTEKTypa. Peannzains KOMIOHEHTHO-OpUEHTUPOBaHHO! TexHosorun B CAIIP.

Tema 5: CrangapTel ynpasieHUs: Ka4€CTBOM IIPOMBIIIIEHHON IPOAYKIIHH.
PaccmaTprBaemble BOIIPOCHI:

CALS cranpapter. Crannapt ISO/IEC 15288. Ctpykrypa crannaproB STEP. Cranmapter Mandate.
Cranpaptel DEF STAN 00-60. Cranpaptst AECMA S2000M 1 AECMA S1000D. Cranpaptsl niust CAPP
u CAM cucrem. Crangaptsel ISO 9000 u TQM Total Quality Management. Ctargapt MRP 11.

Tema 6: IInanuposanue B ERP —cucremax.

PaccmarpuBaembie BOIPOCHL:

[Inanel npousBoacTBa. Tunbsl MPOU3BOACTBA U CTPATETUSI MO3ULMOHUPOBAHUS U3JIETUN. PEMHKUHUPUHT..
Beenenne B MRP/ERP. CucteMmsl SCM. CRM — cucTteMbl B3aUMOOTHOIIEHUH ¢ 3aKa3YUKaMU.
ABTOMaTHU3UPOBAHHBIE CHCTEMBI JIEIIONMPON3BOCTBA. JlorucTrueckue cuctemsl. [ lnannpoBanue
MPOU3BOJCTBEHHBIX MoLIHOCTEHN ¢ momoisio CRP-cuctemsl. IIpon3BoacTBeHHAs UCIIOTHUTENIbHAS
cuctema MES.

Tema 7: YnpaBiieHHE IEXOM WIH YYaCTKOM.
PaccmarpuBaeMbie BOIIPOCHL:
YmupasieHne npoekTaMu. YTpaBieHue cHab)eHneM. Pa3BuTre cucTeM ynpaBiieHuUs IPEIIpUATHEM.

ABTOMaTH3aIMs yIIPaBICHHUS TEXHOJIOTHIECKUMHE nporieccamu. MuTerpanus moacuctem ACYTIL
Cuctemst SCADA.

Tema 8: [Tonsarue o G-code. [IporpammmupoBanue crankos ¢ YITY.
PaCCMa’I‘pHBaCMLIC BOIPOCHI:

[IporpammupoBanune crankos ¢ UITY. G-code — s13b1k mporpamMmupoBanus ycrpoiicts ¢ UITY.
Wnrerpanns ACYII/ACYTIL.




4.2. 3aHATHS CEMUHAPCKOTO TUNA.

HpaKTI/I‘IGCKI/IC 3aHATHUA

/o

Tematuka MPAKTUYICCKUX 3aHATHH/ KpaTKO€ COACPKAHUC

[Mpaktudeckoe 3anarue 1. Coznanue 3D Momenu u oopMiIeHHE KOHCTPYKTOPCKON
nokymentauuu B T-FLEX CAD 3D.

PaccmarpBaemble BOIPOCHL:

Co3nanne mapamerpuieckoit 3D-mozxenn y3ma noasrkHOTO coctaBa SolidWorks 3D Ha ocHOBe
BbIZJaHHOTO 3a1aHus. OdopmieHne paboyell KOHCTPYKTOPCKOH JoKyMeHTauui o cranaapram ECK/I.
OdopmiieHre cienupUKaIum.

[TpakTuueckoe 3anstue 2. Cozpanue coopounoit 3D Mozenu arperara Ha OCHOBE paHee

CO3JaHbIX €AMHUYHBIX JETaICH.

PaccmarprBaeMbie BOTIPOCHI:

[Ipasuna opopmieHus cOOPOIHON KOHCTPYKTOPCKON TOKYMEHTALIUH.
KomMmrexkroBanue n3aeamii.

[IpakTrueckoe 3ansTue 3. Pa3paboTka MapIpyTHBIX KapT H3TOTOBJICHUS U3ACIIHA.
PaccmaTtpuBaeMble BOIIPOCHI:

Co3zanue TeXHOJIOTHYECKOr0 MapuIpyTa H3TOTOBICHUS H3/CIHSL.

Pa3paboTka TEXHOJOTMYECKOTO Tpolecca U3roToBieHus (coopkn) uznenus B SolidWorks Texnomorus.

HpaKTI/IqCCKOC 3aHsaTue 4. Pacyer HU3ACIINA Ha IIPOYHOCTD.
PaccmaTprBaemble BOTIPOCHI:

IIpounoctHeie pacuers B SolidWorks.

Ananu3z 3D-Mozeneil Ha OCHOBE paHee MOCTOPOEHHBIX.

[TpakTudeckoe 3anarue 5. Pazpadorka nmporpamm st UITY Ha ocHOBE pa3paboTaHHOM
3D moxenu geranu B SolidWorks UITY.

PaccmarpuBaembie BOIPOCHL:
Hamwmcanue G-code moj TokapHyo 00paboTKy.
Hanucanue G-code mo ppesepHyro 00paboTKy.

[Ipaktrueckoe 3ansitue 6. 3nakomctBo ¢ CAIIP KOMITAC 3D.

OCHOBBI IPOEKTUPOBAHUSA U IUIAHUPOBAHUSA y4acTKOB, 11exoB B KOMITIAC 3D.
Pacuer ruromazny, paccTaHOBKa METAUIOPEKYIIIET0 000pYJOBaHHSI.

4.3. CamocrosiTenpHas padoTa 00ydarOIuXCs.

o/

Bun camocrosTensHo# paboTh

Kypcosoe npoextupoBaHue.
IToaroToBka K MPaKTUYECKUM 3aHSITHSAM.
W3ydeHue 3MeKTPOHHBIX MaTepHAJIOB Kypca B y4eOHOM IUTEpaTypHl.

BrimosiHeHnue KypcoBoii paboThl.

IIoarororka k HpOMC)KyTO‘-IHOﬁ aTTeCTaluu.

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUEHb TEM KYPCOBBIX padOT




1. Co3nanune mapamerpuueckoe 3D-monenu geranu tuna «Bam» B CAD-
CUCTEME;

2. Coznanue napamerpuyeckoe 3D-monenu neranu tumna «Ban-mectepHs» B
CAD-cucreme;

3. Coznanue napamerpuyeckoe 3D-monenu neranu tuna «Kopmyce» B CAD-
CUCTEME;

4. Co3pganue mapamerpudeckoe 3D-moxenu aeranu tuna «lllectepus» B
CAD-cucrewme;

5. Co3znanue napamerpuueckoe 3D-mMonenu neranu tuna «Brynka» B CAD-
CUCTEME;

6. Co3nanue napamerpuueckoe 3D-monenu neranu tuna «Kpouirein» B
CAD-cucreme;

7. Co3nanue napamerpudeckoe 3D-moaenu neranu tuna «Kpseimka» B CAD-
CUCTEME;

8. Coznanue mapamerpudeckoe 3D-Moaenu neranu tuma «3yodaroe Kojieco»
B CAD-cucrewme;

9. IlpoexTupoBaHue 11€Xa U3rOTOBJIEHUS AeTaner Thuna «Bamy;

10. ITpoekTrpoBaHue 1IeXa U3rOTOBIEHUS JAeTallel Thia «Ban-mecTepHs»;
11. I[IpoexkTrpoBanue niexa u3roToBiaeHus aeranen tumna «Koprmycey;

12. ITpoekTrpoBaHue 11exa U3roToBiaeHus Aetanen tumna «lllecrepHsay;

13. [IpoexkTrpoBaHUE 11€Xa U3TOTOBJIEHUS AeTanel Tuma «Brykay;

14. TIpoexkTpoBaHueE 1i€Xa U3TOTOBJICHUA eTanei Tuna « KpoHIITeHY;
15. IIpoekTpoBaHue LIeXa U3roTOBIEHUS AeTanen trma «Kpplmkay;

16. IIpoekTrpoBaHue Liexa U3rOTOBJIECHUS JeTanel Tuna «3y04yaroe Kojaeco»
17. IIpoexkTrpoBaHue COOPOUYHBIX 1IEXOB;

18. IIpoexkTpoBaHrE OKPACOUYHBIX IIEXOB;

19. IIpoekTrpoBaHKE LEXOB OUYMCTKH KY30BOB IOJIBUKHOI'O COCTABA;

20. IIpoexkTupoBaHue poOOTU3UPOBAHHBIX TEXHOJOTUUECKUX KOMILIEKCOB;

21. [IpoekTupoBanre  TUOKMX  aBTOMAaTH3MPOBAHHBIX  YYaCTKOB
MEXaHU4IEeCKON 00paboTKH U COOPKH.

5. IlepeueHb wu3HaHUN, KOTOPBIE PEKOMEHIYETCS HCIOJIb30BaTh IIPU
OCBOCHMH JTUCUUILTUHBI (MOAYJIs).
Ne
n/n

bubnmorpaduueckoe onvucanue Mecro nocryna




1 ITpumenenne CALS-TexHonoruii Ha https://e.lanbook.com/book/140777 (nata
npeanpustiy Opuuk I1. ®., Tony6kosa B. b. | oOpaienus: 26.02.2023). Tekcr:

Yuebnoe mocobue "Jlanw", 92 ctp., ISBN DIIEKTPOHHBIH.
978-5-8114-4629-2 , 2020

2 BBeneHue B TEXHOJIOTUH KOMITBIOTEPHOTO https://e.lanbook.com/book/370025 (nara
moznenuposanusi. CALS/PLM, CAE- obpaenns: 21.04.2026). Teker :

CHCTEMbI: IPAKTHIECKOE PyKOBOACTBO. 0. B. | 2/I€KTPOHHBIH.
Hukwutiok, A. A. Cepena, A. JI. Camodanos.
VYuebnoe nocobue ['omens : I'TY umenu .
Cxopunbl. — 30 c. — ISBN 978-985-577-

947-7.,2023

3 NudopmaninoHHbIe TEXHOIOTUN https://reader.lanbook.com/book/213146#1
IPOEKTUPOBAHHS PATUOAIEKTPOHHBIX (mata obpamenmst: 26.02.2023). Texcr:
cpenct: Mypomues /1. FO., Tropun U. B., SIIEKTPOHHBIH.

benoycos O. A., Kyprocos P. 0. Yuebnoe
nocobue "Jlanp", 412 ctp., ISBN 978-5-8114-

3240-0, 2022

4 KomnprotrepHoe ynpaBicHHE B https://reader.lanbook.com/book/171424#24
IPOM3BOICTBEHHBIX cucTeMax: DenoToB A. (nata obpawmenust: 26.02.2023). Texer:
B., Xomuenko B. Yueonoe nocobue "Jlanp, SIIEKTPOHHBIH.

620 ctp., ISBN 978-5-8114-8065-4 , 2021
5 NudopmarnimonHas nmoajaepxka )Ku3HEHHOTO https://e.lanbook.com/book/502733 (nara

LUMKJIA U3IEIINS: TPOCKTUPOBAHUE — obpartenus: 21.04.2026). Teker :
HPOM3BOCTBO — AKCILTyaraus. B. b. OJEKTPOHHBIH.

Konnycosa, /I. B. Konnycos. Yue6Hoe
nocobue Opendypr : OI'Y. — 132 ¢c. —
ISBN 978-5-7410-3346-3. , 2025

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(GOPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS MPH
OCBOCHMH JTUCUUILTUHBI (MOAYJIs).

1. http://library.miit.ru/ - >1eKTpoOHHO-OMOMMOTEUHas cuctema HayuHo-
TexHuueckout oudmuoreku MUNT.

2. http://www.library.ru/ - uHbOpMaIOHHO-CTIpaBoYHbIM mopTan [IpoekT
Poccuiickoii rocyrapcTBeHHONU OMOIMOTEKH.

3. https://e.lanbook.com/ - DneKTpoHHO-OMOIMOTEUHAsI crcTema JIaHb.

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOTO
MpOrpaMMHOr0 OO€CIedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOT0 JIJIsI OCBOCHMS AUCITUTIIIUHBI (MOIYJIs).

Komnerorepsl Ha pabounx MecTax B KOMITBIOTEPHOM KJIACCE JIOJKHBI OBITh
o0ecreyeHbl CTaHIapTHBIMU MPOTPAMMHBIMU TTpotyKTamMu Microsoft.



8. Omnmcanne MaTepuagbHO-TEXHUYECKOW 0a3bl, HEOoOXOmUMOW ISt
OCYILIECTBJICHUSI 00pa30BaTEIbHOrO Mpoliecca Mo JUCIUILUIMHE (MOIYJIIO).

VYyeOHast ayquTopust 1)1 IPOBEACHUSI 3aHATUHN JIEKLIMOHHOTO/TIPAKTUYECKOTO
THUIIA, TPYNIIOBBIX U UHIUBUAYAJIBHBIX KOHCYJIbTALIUM

Komnerorepuslii kiacc (yueOHasi ayIuTOpusi) Ui MPOBEACHUS TPYIMIOBBIX
3aHATUN (JIEKIIMOHHBIX, MPAKTUIECKUX W/WIH TaOOPATOPHBIX)

9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

3adeT BO 2 ceMecTpe.
KypcoBas pabdota B 3 cemectpe.
DK3aMeH B 3 cemecTpe.

10. OueHouHbIE MAaTEPHUAIIBI.

OueHOYHbIE MAaTepUaIIbl, TPUMEHSIEMBIE TIPU MPOBEICHUH MTPOMEKYTOUYHON
aTTecTaluu, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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