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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

KaHJ. TexH. HayK, [{onent, KazakoB B.A.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

N3y4nTh COBpEMEHHbIE NPOMBIIIJICHHBIE TEXHOJOTUM W WHHOBAIIMOHHBIC
HAMpaBJICHUS WX Pa3BUTHS, HEOOXOIUMBIC ISl BBHITIOJHEHUS MPOIECCOB CO3MIAHUS U
WCIIOJb30BaHUSI HOBBIX TEXHOJIOTHM, HauMHad C Hay4YHO-UCCJIEAOBATEIbCKUX
pa3paboOTOK M KOHYas  MPOMBIIUIEHHBIM  OCBOEHHEM,  ChOpPMYIHpPOBATh
npencraBieHuss o cdepe, TAe OyAyT TPUMEHATHCS TOJIYYCHHbIE 3HAHUA,
chopMHUpOBaTh Yy CTYACHTOB HAaBBIKM WHHIIMATHBBI, TBOPYECKOTO TMOAXO0JIa K
PEIIECHUI0 MPOOJIEM MOBBIIIEHUS] SKOHOMUYHOCTH WHHOBAITMOHHBIX Pa3padOToK.

1.2 3agayu n3yyeHus1 TUCUUILIAHBI

- U3y4YEHUE OCHOBHBIX TEPMUHOB M MOHATUA WHHOBAIMOHHOW J1€ATEIIbHOCTU
B HayYHOW M IPOU3BOJCTBEHHON cepax;

- (opmMupoBaHHE TOHATHUS POJIM MHHOBAMOHHOW JEATEILHOCTH B MPOIECCE
CO3/1aHUsI KOHKYPEHTOCIIOCOOHOM MPOIYKIIUU U TOBAPOB;

- ¢opmupoBanue 3HaHHUA 00 OCHOBHBIX JTanax WHHOBAIMOHHOU
NeSATeTLHOCTH B c(hepe HayKu U IPOU3BOICTBA,;

- M3yYCHHE OCHOBHBIX 3TallOB IMPOM3BOJICTBA MPOAYKIIMA B COOTBETCTBUU C
koHuenmuen CALS u 3HaueHHEe TEXHOJOTUYECKOW MOATOTOBKHU IPOU3BOJICTBA
(TTIID),

- OBJIaJeTh HaBBIKAMU O(OPMIICHUS TEXHOJOTHYECKOW JIOKYMEHTAllUU B
COOTBETCTBUU C HOPMATUBHBIMU IOKYMEHTaMH.

1.3 IlepeyeHb IUIAHHPYEMBIX Pe3yJdbTATOB O0YYEeHHUS MO JUCUHHUILIUHE
(MOyJ/10), COOTHECEHHbIX ¢ IUIAHMPYEMbIMHM Pe3yJbTATAMH  OCBOCHHUS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue MHaOnKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pe3ynbTtaTthl o6yquV|;| no ancuuninunHe
OOCTUWXEeHNA KoMmneTeHunmn

OIIK-4: cnioco0HOCTHI0 000CHOBBIBATH NPUHATHE TEXHUYECKOI'0 PelieHUus1 PU
pa3padoTke NPOEKTA, BLIOUPATH TEXHUYECKHE CPeICTBA M TEXHOJIOTHH, B TOM YHcJIe C
Y4eTOM IKOJIOrH4eCKUX MOoCc/IeACTBUI UX NPUMEHEeHUs!

OIIK-4: criocoOHOCTBIO OCHOBHBIE€ TEPMUHBI U MIOHATHUSI THHOBAITMOHHOM
00OCHOBBIBATh IPUHSITHE JeSITeIbHOCTH B HAYYHOW M TPOU3BOJICTBEHHOH cepax
TEXHUYECKOTO PEIICHHUS ITPU MPUMEHSITh PE3yJIbTaThl HHHOBAIIMOHHOW JESITETbHOCTH
pa3paboTKe MPOEKTa, BEIOUpaTh | B IPOIIECCE CO3/IaHMs KOHKYPEHTOCTIOCOOHOM
TEXHUYECKHUE CPEJICTBA U MIPOYKIIMH U TOBAPOB

TEXHOJIOTHH, B TOM YHUCIIE C HaBBIKaMU 0()OPMIICHUS TEXHOIOTUICCKOM

Y4eTOM 3KOJIOTHYECKHUX JOKYMEHTAIIUX B COOTBETCTBUH C HOPMAaTHUBHBIMU
TIOCJICICTBHIA UX IPUMEHECHHUS JOKYMEHTaMHU

IIK-2: ¢cmoco0HOCTHI0 HCIIOIB30BATH HHCTPYMEHTAIbHBIE CPeaCcTBA (IIAKeThI
NPHUKJAAHBIX POrpamMMm) AJIsl pelIeHUs NMPUKJIATHbIX HHKCHEPHO-TEXHUYECKUX U
TeXHHUKO-I)KOHOMHUYECKHX 32124, IVIAHUPOBAHUS U NMPOBeIeHUsI padoT 10 MPOEKTY




ITK-2: cnocoOHOCTBIO
UCIIOJIb30BaTh
UHCTPYMEHTAIbHBIE CPEJICTBA
(MaKeThl MPUKIAAHBIX
pOrpamMMm) JAJIsl peIieHust

OCHOBHBIE JTallbl THHOBALlMOHHOM AESITEILHOCTH B
cdepe HayKu U

HCII0JIb30BaTh NHCTPYMEHTAIbHBIE CPEJICTBA IS
pelIeHrs MPUKIAAHBIX HHKEHEPHBIX 3a/1a4
cpeactBaMu CALS TexHOJIO0TMI U IPUMEHATDH UX IIPU

IMPUKIAAHBIX WHXXCHCPHO-
TEXHUYECKHX U TEXHHKO-
IKOHOMHUYECKHX 3a/1ad,
IUIAHUPOBAHHUS M TIPOBEJICHUS
paboT 1Mo MpoeKTy

TEXHOJIOTHUYECKOM IMOATOTOBKHU ITPOHU3BOACTBA

1.4 Oco0eHHOCTH pean3alMu IUCIUILTHHBI

S3pIK peanu3auuu JUCHUILIMHBL: Pycckuu.

Jucuuruinaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

CCM
Bcero, N
. 3a4ETHBIX
Bun yue6HO# paboThI e | 1|2
(akam.gac)
KonrakTHas padora ¢ 3 (108)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
MPaKTUYECKUE 3aHITHS 2(72)
CamocrosiTesqbHas padora
3(108)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomesxyTounas arrecrauusa |1 (36)
(3auér) (Ax3ameH)




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
n/m Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B Tom B Tom
Bceero yucre B Bcero yncrne B | Bcero yucrie B Bcero 4ucie B
3NO0C anocC 3N0C 3UO0C
1. CucTeMHBIH IOAXO0/] B YNIPaBJICHUH NPOMBIILJICHHBIMH TeXHOJOTHSIMH 1 HHHOBALMSIMH.

1. Posib mpOMBIIIIIEHHBIX TEXHOJIOTHIT B MUPOBOW CHUCTEME
xo3siicTBoBaHMA. KOHKypeHTHas 60pb0a 3a IEpBEHCTBO U
Mecto Poccuu Ha MUpOBOM 4
poinke. KOHKYpEeHTOCTIOCOOHOCTD TTPOMBIIIIICHHOM
MPOJIYKIHH U ITyTH €€ TOCTUKEHUS
2. OCHOBHBIE MTOHATUS MTPEAMETA U3YUEHUS,
Kunaccuduxanust unnoBaruit. PaboTa ¢ TeCTOBBIMU
3anaHusIMU. CTaTUCTUYECKUE METO/IbI HKCIIEPTHBIX OILIEHOK B 8
BbIOOpE KPUTUUECKUX TEXHOJIOTUM. [IporpaMMHBbIe akeTsl
00pabOTKH CTaTUCTUYECKUX JAHHBIX
3. CUCTEMHBIN MOAX0/ B yIPABICHUU IPOMBIIICHHBIMU 12

TEXHOJIOI'UAMH U WHHOBAIIUSAMU.

2. Ou3NKo-XUMHYECKHE OCHOBBI COBPE€MECHHBIX NPOMBIILJICHHBIX TEXHOJIOTHH.




1. ®U3UKO-XUMUYECKHE OCHOBBI COBPEMEHHBIX
HpOMbILHJICHHBIX TGXHOJIOI‘PIﬁ. «FI/II‘aHTCKI/Ie» (bHBI/I‘-IeCKI/Ie
3(dEeKTH 1 UX TPUMEHEHNE B COBPEMEHHBIX TEXHOJIOTHSX.

2. Co3nanue 0a3bl JaHHBIX TI0 GU3HMYECKUM SIBICHUSAM U
a¢dekTam, COOTHECEHUE C OTPACIIIMU
POMBIIIICHHOCTH. PaboTa ¢ TECTOBBIMH 33 JaHHSIMH.

3. OU3UKO-XMMHYECKHE OCHOBEI COBPCMCHHBIX
IMPOMBIIIJICHHBIX TEXHOJIOTHH.

12

3. HpOMbIHIJIeHHbIe TEXHOJOI'MH TOIVIMBHO-OHECPI'€TUICCKOI'0 KOMILJICKCA.

1. Buapl opraHM4eCKUX TOIUIUB, UX XapaKTEPUCTUKH,
no0brua 1 epepadoTka. TeXHOIOTHY dIEKTPOCHAOKEHUS U
AJIEKTPOTIOTPEOICHHS

4

2. XapakTepucTHKa TOIUIMBHO-3HEPTETHUYECKOTO KOMILIEKCa
Kpacunosipckoro kpas. UHHOBalmoHHas 1esTeIbHOCTh
npeanpuatuil TOK na tepputopun KpacHosipckoro kpas.

3. HpOMLII_HJ'IeHHLIe TCXHOJOI'iM TOIIJIMBHO-
SHEPTECTUYCCKOr0 KOMIIJICKCA.

12

4. HpOMbIHIJIeHHbIe TEXHOJOI'MM B MAIIMHOCTPOCHHUHU M TCXHOJOI'HH MAaTE

DUAJIOB..

1. TexHosoruu nepepabOTKH ChIPbs U IPOU3BOACTBO
IIPOMBILUICHHBIX MarepuaIoB. TeXHOJIOTMU MEXaHUYECKOH,
INEKTPO-PU3NUECKON, IIEKTPO- XUMUYECKON U JPYyTUX
BU/I0B 00pabOTKH B POMBIIIIJICHHOCTH.

2. Knaccudukarust mpoMbIIUIEHHBIX MarepuanoB. HoBbie
Marepuabl.

12

3. HpOMBII_HJ'IeHHLIG TCXHOJIOTHHU B MAIIIMHOCTPOCHUHU U
TCXHOJIOTUH MATCPUAIOB..

18

5. Mmcpo- U HAHO-TCXHOJIOI'MM KAK HHBAPHAHTHBIC COCTABJIAIOIINEC COBPECMCHHBIX TEXHOJIOI'MYCCKHX IPOLIECCOB.

1. TexHOJIIOTHHN AIEKTPOHUKH U DJIEKTPOHHOMN
TexHUKHU. HaHoTexHOIO0rMH, OJTydeHne HAaHOMATEPUATIOB.

4




2. O030p pa3BUTHS DIICKTPOHHOM
HpOMbIH_UICHHOCTI/I.HaHOMaTepI/IaHBI B pa3JIMYHBbIX 06H3CT$IX
TEXHUKH.

3. MI/IKpO— 1 HAHO-TCXHOJIOTHU KAaK MHBAPHUAHTHLIC
COCTaBJAIOIUC COBPEMCHHBIX TCXHOJIOTHYCCKUX
MponIeCCoB.

12

6. Buorexnoaorun. Ux NIPUMCHCHHUC B PA3JIMYHLBIX OTPacC/JAX IpPo

MbBIIIJICHHOCTH

1. I/IH)KCHepHaSI sH3uMoIorus. UMMOOUIN30BaHHEBIC
OMOOOBEKTHI B YCJIOBUAX MMPOMBIINIJICHHBIX ITPOLECCOB.
broTexHomOrn4ecKue CUCTEMEI IMPONU3BOACTBA.

4

2. buooOBEKTHI B METALTYPrHYECKON, TOIUIMBHON
IPOMBIIIJIEHHOCTU. BroTeXHOI0rMH B (hapMalieBTUIECKON
IIPOMBILUICHHOCTH.

3. buotexHosoruu. VX npruMeHeHue B pa3INuHbIX OTPACIIIX
IIPOMBIIUIEHHOCTH

12

7. ZKu3HeHHbI UK NPOAYKIHMH U CPeACTBa HHGPOPMALIMOHHOM

MNOAJACPKKH COBPECMCHHOI'0O INIPOU3BOACTBA

1. MudopmarrionHast moAIepkKa )KU3HEHHOTO 1K
npoxykiun. MHGOpMAaIMOHHBIE CUCTEMBI TIPS TP THSI

4

2. IlocTpoenrie MOJEIH )KU3HEHHOTO IIUKJIA TPOTYKIIMH JUIS
BeIOpaHHOi oTpacian. O630p PDM u PDM cuctem.
VYcranoBka u HacTpoiika cuctemsl PDM STEP SUITE.

3. )Ku3HEeHHBIN UK NPOIYKIIMU U CPEACTBA
WHGOPMAIIMOHHOW MOAIEP>KKH COBPEMEHHOTO
MIPOU3BOJICTBA

12

8. TexHOJI0r MM aBTOMATH3HPOBAHHOI0 yiipaBJjeHus o0bekTtamu U npou3Boacreamu. CAD\CAM\CIM-cucrembl

.

1. KoHcTpyKTOpCKas MOArOTOBKa IPOM3BOACTBA HA OCHOBE
CAD/CAM cucreM. TexHosiornueckas oAroToOBKa
npou3BoicTBa Ha ocHoBe CAD/CAM cuctem.

4




2. Pabora B cpene MmoaenupoBanusi mporeccoB Ramus
Educational. PazpaboTka HHTEpaKTUBHOTO 3JIEKTPOHHOTO
TEXHHYECKOT0 pyKoBojcTBa B cpee PDM STEP
SUITE.VYnpasnenue norokamu padotr B PDM STEP SUITE

3. TexHOJIOTUY aBTOMATU3UPOBAHHOTO YIIPABICHUS
o6bekTamu u nipousBoacTBaMu. CAD\CAM\CIM-cucremsl.

12

9. IlepcnieKTUBBI U

1. CozmaHue 3aMKHYTHIX «0€30TXOTHBIX)
MIPOU3BOICTBCHHBIX IUKIIOB . CBEPXTOYHBIC
MIPOU3BOICTBEHHBIE TEXHOJIOTHH, BKJIOUasl MPOIIECCHI, Ha
MOJICKYJISIPHOM M aTOMHOM YPOBHSIX.

2. Ilepexon K IMKINYECKON 3KOHOMHUKE. [lepcriekTuBbI 1
IPOTHO3bI. MeTObI MOBBILIEHUS pecypcod3(h(HEeKTUBHOCTH
MPEANPUATHN.

3. IlepcniekTUBHI U
MPOTHO3UPOBAHUE
pa3BUTHS
IMPOMBIIIJICHHBIX
TEXHOJIOTHM.

Bcero

36

72

108




4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aAHUA:

1. 3apeukuii A. /., UBanosa T. E. IIpombliisieHHBIE TEXHOJIOTUY U MHHOBAIUU:
y4eOHHK ISl OakaIaBpOB M MarCTPaHTOB 1Mo HampasieHuto 222000.62
"NunoBaruka'"(Mocksa: [1utep).

2. AnpnpeiiunkoB A.B., AuapeitunkoBa O.H. Ctparernuecknii MEHEIKMEHT B
MHHOBAIIMOHHBIX Opranu3anusax. CUCTEMHbIN aHaIU3 U IPUHATHE PELICHUMN:
y4eOHUK ISl CTYJICHTOB BBICIINX yUY€OHBIX 3aBEACHHM, 00YJalOIUXCs 10
HanpasieHUIo "VIHHOBaTHKa" ¥ CENUAIBHOCTH Y IIpaBIICHHE
nHHoBarusMu'"'(MockBa: By30Bckuil yueOHUK).

3. I'pummn B. B. YnpasneHre ”HHOBAIMOHHOM JESTEBHOCTBIO B YCIOBUSX
MOJICPHHU3AIIMN HAIIMOHATHFHOW SKOHOMUKHU: yueOHoe mocooue(Mockaa:
"JlamkoB u K").

4. Mensenes B. I1. innoBaiuu kak cpecTBO 00eCTeueHHs
KOHKYPEHTOCIIOCOOHOCTH opranu3anuu: [MoHorpadus](MockBa: Maructp).

5. bapeiieBa A. B., bannun K. B., Ilepenepsies U. U., T'onos P. C., Kouknn H.
A., bapeiieBa A. B. UnnoBaruu: yuebHoe mocooue(Mocksa: M3narenbcko-
Toprosas koprnopauus "Jlamkos u K").

6. Mensenes B. I1. inHoBaruu kak cpecTBO oOecTeueHHs
KOHKYPEHTOCIIOCOOHOCTH opraHu3aiuu: [Monorpadus](Mocksa: Maructp).

7. banauu K.B., Ilepenepsies M.W., ['onos P.C. NHBecTUIIMM B MHHOBAIUU:
yueoHoe nmocobue(M.: "lamkos u K").

4.2 JIMueH3UOHHOe ¥ CBOOOXHO pacHpoCcTpaHsieMoe MPOrpaMMHOe
obecrnieyeHune, B TOM YHCJIe 0Te4eCTBEHHOI0 MPON3BOACTBA (IPOrpaMMHoe
obecrevyeHne, Ha KOTOPOE YHMBEPCUTET MMeeT JTHIEH3MI0, 4 TAKKe CBOOOTHO
DACNDOCTDaHsAeMOoe TDOrDaMMHoe o0ecreueHune):

1. IlepedyeHb mporpaMMHOro oOeCIedeHus1, HCIOJIb3yEMOTr0 B y4eOHOM IpoLecce
10 JucUUIUIMHE «IIpOMBIIIEHHBIE TEXHOJIOTUN U MHHOBALMNY BKJIFOYACT:
BPWin - cpencTBo /Ui MpOEKTUPOBAHUS U IOKYMEHTUPOBAaHUS 0a3 JaHHBIX,
KOTOPOE IO3BOJISIET CO3AABaTh, JOKYMEHTHPOBATh U CONIPOBOXKIATh Oa3bI
JAHHBIX, XPaHWJINIIA U BUTPUHBI JAHHBIX;

2. Ramus Educational — 6ecrutarasiii anaor Ramus. Ramus Education moxer
OBITh UCIIOJIL30BaH /IS co3anus auarpamMm B popmare IDEFO u DFD.
Ramus Education ucnonb3yet ¢popmar ¢aitioB moJTHOCTHI0O COBMECTHUMBIH C
dbopmarom (aitna kommepueckoit Bepcun Ramus. HazpaboTtka rpadpuueckux
Mozeneit ousnec-mpoieccos (noaaepxxkusatorcs HoTauuu IDEFO u DFD)
(http://www.ramussoftware.com/);

3. ITaker PDM STEP Suite. Cucrema PDM STEP Suite npeana3sHauena s
YIPaBJICHUS TaHHBIMUA 00 M3/ICTTUU Ha BCEX CTAIHSIX KU3HEHHOTO IHKIIA.
Hcnoab3zoBanue PDM STEP Suite no3BosisieT 00beIUHUTE JAaHHBIE
PA3MUYHBIX CITYXKO IPEANPUITHS B €UHOM HH()OPMAITMOHHOM MPOCTPAHCTBE,
rapaHTHPYs UX aKTyaTbHOCTh, JOCTOBEPHOCT, MOJTHOTY, IIEIOCTHOCTh U
HernpoTuBopeunBocTh (http://pss.cals.ru/info.php);

4.  Tlaker mporpamm Microsoft Office.
10



4.3 NUnTepHeT-pecypchl, BKIKWYas NpodeccuoHATIbHbIe 0a3bl JAHHBIX
U uHGoOpMalNUOHHbIEe CIIPABOYHbIE CUCTEMbI:

1. [Touckosas cucrema Google [DnekTpoHHBIN pecypc] : 3arjgaBHas CTpaHHIIA. —
Pexum mocrtyma : www.google.ru.

2. Menutinbiii moptan Rambler [DnexkTpoHHBIN pecypc] : 3ariaBHas CTpaHUIIA. —
Pexum noctymna :www.rambler.ru.

3.  TlouckoBas cucrema Yandex [DIeKTpOHHBIN pecypc] : 3arjaBHasi CTpaHUIA. —
Pexxum noctyma : www.yandex.ru.

4. WuTennekryanbHas mouckoBas cucrema Nigma[ DeKTpoHHbBIN pecypc] :
3arjaBHas CTpaHMIa. — Pexum nocTyna :www.nigma.ru.

S. NudopmarimonHo-npaBoBoit moptat ['apanT [DAeKTpOHHBIN pecypc] :
opunmaneHbIN callT. — Pexxum noctyna : www.garant.ru.

S ®oHa OLEHOYHBIX CPEICTB

OueHouHbIe CpeJCTBA HAXOJATCA B MPUIIOKEHUU K paboyuM Mporpammam
JUCLUTUIMH.

6 MartepuajbHo-TexHHYecKasi 0a3a, HeoOXonMMasi JJIsl OCYyLIEeCTBJICHHUS
00pa30BaTEJBLHOIO MPOLeCcca MO AMCHHILIHHE (MOLYJII0)

Heobxonumpblit mepeueHs MarepruaibHO-TEXHUUECKOTo o0ecreueHust Ais
peanu3anyy TUCIUTUTHHBI « BBeIeHNE B IPOMBINIIICHHBIC TEXHOJIOTHH
WHHOBAIIMM» OaKalaBpCKOW MPOrpaMMbl BKIIFOUACT B ¢e0sI: JICKIIMOHHBIC Ay TUTOPUHU
Y TIOMEIICHUS JJIs1 IPOBE/ICHUSI CEMHUHAPCKHUX M MPAKTUICCKUX 3aHSITHN
(06opymoBaHHBIE BUCOMPOCKITMOHHBIM 000PYI0BaHUEM JJIs TPE3EHTAIINIA),
OoubIMoTEKy (MMEIOIIYI0 paboure MecTa JJisl CTYJIEHTOB, OCHAII[EHHbIE
KOMIIBIOTEpaMH C JIOCTYIIOM K 0a3aM JaHHBIX U ceTd VIHTepHET), KOMIIbIOTEPHBIC
KJIACCHI.

[Tpu MCcOAB30BaHUU FIEKTPOHHBIX U3JIAaHUH BY3 00€CIIEUNBAET KAXKIOTO
00y4aroIerocst BO BpeMsl CaMOCTOSATENIbHOM TOATOTOBKY padOYUM MECTOM B
KOMIIBIOTEPHOM KJ1acce U OMOJINOTEKE ¢ BBIXOJIOM B Ce€Th MIHTEpHET B COOTBETCTBUU
C 00bEMOM JTUCIHILIINHBEI.

11
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