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1 Hesb 1 32724 0CBOEHM S JUCHUILIHHBI (MOTYJIs1)

Leabr0 OCBOCHUS IUCIMILIMHBI SIBISETCS (POpMUPOBAHHE HEOOXOAWMBIX 3HAHHUK 00 dJIe-
MEHTHOH 0a3e ONTHYECKHX MPUOOPOB, MPUMEHAEMBIX B CUCTEMaxX HaBUTALMU, OPUEHTALIUU U CTa-
OWITM3aIK, Y CTYJCHTOB, Ybs MPO(eCCHOHANIbHAS ACITEIBHOCTh OYIET CBS3aHa C CO3/IaHUEM CHC-
TCM HaBHUTI'allUW, OPUCHTAUH U CTa6I/I.HI/IBaI_[I/II/I, B COCTaB KOTOPBIX BXOIAT OINTHYCCKUC CUCTCMEI,
MPUOOPHI U Y3TIBI.

33}13‘{3le] OCBOCHHUSA NUCHUIIJIMHBI ABJISKOTCA:

- popMupoBaHUE 3HAHHIA 00 3JIEMEHTHON 0a3e ONTHYECKUX CHCTEM, IPUMEHSEMBIX B CUCTEMaX Ha-
BUTAIINH, OPUCHTAIINHN U CTAOUITN3AIINN;

- 03HaKOMJICHHE CTYICHTOB C OCHOBHBIMH XapaKTEPHUCTUKAMH, THIIAMU U MOJIEISIMUA ONTHYECKHX
CUCTCM, IIPUMCHACMBIX B CUCTCMAX HaBUT'allUU, OpUCHTAIUU U CTaGI/I.HI/IBaI_[I/II/I, B THPOCKOIIN-
YECKHUX MPpHOOpax;

- U3y4eHHE OCHOBHBIX NMPHHIIUIIOB MOCTPOSHHS U (PYHKIIMOHUPOBAHUS ONTHYECKUX PUOOPOB;

- IpUOOpETEHNE HABBIKOB KOMIIBIOTEPHOTO PAacyeTa M MPOSKTUPOBAHUS ONITUYECKUX CUCTEM;

- mpuoOpeTeHne CTYACHTAaMH MPAKTUYECKHX HABBIKOB HAYaJIbHOTO CHHTE3a, Ta0apUTHOTO pacyera,
OILICHKH Ka4eCcTBa M300paXCHHs, UCXOIHOTO BHIOOpA THIIA ONTHYECKUX CXEM W NMPUMEHECHUS
TUTIOBBIX MCTOJOB KOMIIBIOTCPHOT'O aHAJIM3a U ONITUMHU3AIUNA ONTUYCCKUX CUCTCM.

2 MecTo AUCHMILUIMHBI (MOYJIsl) B CTPYKTYPe OCHOBHOIM NMpogecCHOHAJIb-
HOH 00pa30BaTeJbHOI MPOrPaMMBbI

JucuuruinHa (MOIyJIb) OTHOCHTCS K YaCTH OCHOBHOM PO ecCHOHATBLHON 00pa3oBaTeIbHON
IporpaMmsl, (GOpMUPYEMON Y4aCTHUKaMH 00pa30BaTEIbHBIX OTHOLIECHUN
JucuumniuHa u3ydaeTcs B 6 cemectpe.

3 IlepeyeHb MIaHMpPyeMbIX Pe3yJbTATOB O00Oy4YeHHs 1O JAUCHHUIINHE (MO-
AYJII0)

IlepedeHp MmIaHUPYEMBIX PE3YIbTATOB 00YUEHUS O JUCLUIUIMHE (MOAYJII0), COOTHECEHHBIX
C TUIAHUPYEMBIMU PE3yJIbTaTaMU OCBOCHHUS OCHOBHOW IpOQecCHOHATBHON 00pa3oBaTeIbHON IpO-
rpamMmbl (pOpMHUPYEMBIMU KOMIIETEHIIUSIMU) M UHAMKATOPaMU MX JOCTHXKEHMs, yCTAHOBJIEHHBIMU B
o0rmiell XapakTeprCTUKE OCHOBHOM NpogecCHOHATBHON 00pa3oBaTeNbHOM MpOTrpaMMbl, MPUBEAEH
HUXKE.

B pesynbpTare 0cCBOCHHS AUCIUILUTHHBI (MOIYIIs) 00yUYaIOIIUIACS TOKEH:

3HaTh CBOMCTBA M Ha3HAUEHUE ONTHYECKUX JJIEMEHTOB, E€TaJIel U Y3JI0B; BUIbI U YCTPOM-
CTBA ONTHYECKUX CHCTEM M MX OCHOBHBIEC XapaKTEPUCTHKH; METO/bI Ta0apUTHOTO pacdyéra ONnTHuYe-
CKUX CHUCTEM; XapaKTePUCTHKHU KAauecTBa M300paKECHUs ONTUYECKUX CHCTEM (KOJ KOMIETCHLUHU —
ITK-1, xox uagukaropa — [TK-1.1).

YMeThb 1071530BaThCS OCHOBAMM CHUHTE3a ONTHYECKHX CHCTEM, 3JIEMEHTOB, JeTalled U y3-
JIOB; aHAJIU3UPOBaTh YCTPONCTBA U KA4e€CTBO M300pak€HHsI ONTUYECKHX CHUCTEM, B TOM YHCIE C
IPUMEHEHHEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTHI; (OPMYIUpOBaTh TPEOOBAHHS K YCTPOIA-
CTBY U Ka4eCTBY M300paKeHUs ONTHUYECKHX cucTeM (koj komnereHiuu — [1K-1, kon naaukaropa —
I1K-1.2).

Baaners TUIIOBBIMM METOAMKAMM pacdy€ra U MPOEKTHUPOBAHUS ONTUYECKUX CHCTEM, B TOM
Ylciie B CHEIHATU3UPOBAHHBIX CPeJax aBTOMaTU3MPOBAHHOIO NMPOEKTUPOBAHMS OMTUKU(KOI KOM-
nerennuu — [1K-1, kox naaukaropa — [TK-1.3).

Ilonuple HaMMeHOBaHUS KOMHGTGHLII/Iﬁ U UHAUKATOPOB HUX JOCTUKCHHA MPCACTABIICHLI B
001el XapakTepUCTHKE OCHOBHOM MPo¢eCCHOHATBHOM 00pa30BaTEIbHOM MPOTPAMMEI.



4 O0beM U copepkaHue TUCIHUTTHHBI (MOLYJIA)

4.1 O0beM ATUCHUILINHBI (MOAYJIf1), 00beM KOHTAKTHOW M CAMOCTOSITE/Ib-
HOIl padoThl 00y4aroIIerocss NMpM OCBOCHMH JAUCHMILIMHBI (MoayJisi), ¢opmbIl
NMPOMEKYTOUYHOM aTTeCTAUM 10 IMCHUIIUHE (MOLYJII0)
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Ounas hopma 00yueHus

6 C) 5 180 32 16 16 - 2 0,25 | 113,75
Hroro - 5 180 32 16 16 - 2 0,25 | 113,75

YcnoBHbIE cokpatieHus: O — sk3ameH, 34 — 3auet, /13 — nuddepeHpoBanHbIi 3aueT (3a4eT
¢ onenkoii), KII — 3amura kypcoBoro npoekra, KP — 3amura kypcoBoii paboTHI.

4.2 ConepskaHue JIEKIIMOHHBIX 3aHATHI

Ounas ¢popma o0yueHus

o/ TeMbl JIeKIIMOHHBIX 3AHATHI

6 cemecTp
OCHOBHBIE XapAKTEPUCTUKH ONITUYECKUX CUCTEM
OnemeHTHas 0a3za onTHKHA. ONITHYECKHE 2JIEMEHTHI U IETaIu
OnTuka dororpaduuecKux, ONTHKO-IICKTPOHHBIX U TEICBH3UOHHBIX CHCTEM
OCHOBBI POECKTUPOBAHKS ONTUKH
CuHHTE3 HCXOHOM CXEMBI ONITUYECKON CHCTEMBI
AHanm3 ONTHYeCKON CHCTEMBI
OnTuMH3aIMs ONITUYECKOH CHCTEMBI

N[OOI~ IWIN|F-

4.3 Conep:kaHue NPaAaKTUYECKUX (CEMUHAPCKUX) 3aHATHIA

Ounas ¢popma 00yueHus

u/n TemMbl NpakTHYeCKUX (CEMUHAPCKHUX) 3aAHATHIA

6 cemecTp

["abapuTHBIN pacueT MUKpPOCKOMa
["aGapuTHBIN pacueT CI0KHON 3PUTEIBHOM TPYOBI
["abapuTHBIN M YPHEPTETUICCKUN pacyeT MPOCKIIMOHHBIX CUCTEM

AWIN|F

Metoanl CHHTE3a OIITUYECKOU CUCTEMBI




Ne .
u/n Tembl NpaKTHYECKUX (CEMHMHAPCKHUX) 3aHATHI
5 AHanu3 KauecTBa U300paxKeHHs] TEOMETPUUYECKU U TU(PAKINOHHO-OTPAHUYEHHBIX ONTH-
YECKUX CUCTEM
4.4 Conep:xkanue J1ad0paToOpHbIX padoT
Ounas ¢popma o0yueHus
Ne
u/n HanmenoBanus 1a60paTopHbIX padoT
6 cemecTp
1 Pacuet npocToii 3puTenbHON TPyOBI
2 ["abapuTHBIN, SHEPTETHUECCKUN U aOEpPAITMOHHBIN pACYET OCBETUTEIBHONW CHCTEMBI
3 Pacuet u Koppekius abeppanuii ONTHYECKON CUCTEMBI
4 CHHTE3 ONTUYECKON CHCTEMBI
5 OnTuMu3anys ONTHUYECKON CUCTEMBI

4.5 Coaep:xxaHue KIMHUYECKUX NPAKTHYECKUX 3aAHATHI

3aHATUS YKa3aHHOTO THIIA HE IMPEIyCMOTPEHbI OCHOBHOHW IMpO(ecCHOHANbHOM 00pa3oBa-

TEJIbHOW MpOrpaMMON.

4.6 Cogep:xxaHue caMOCTOSITeIbHOM PadoThl 00y4aroLIerocs

Ounas ¢popma 00y4eHus

Ne .
u/n Buabi u ¢popmMbl caMocTOATEILHON PadoThI
6 cemecTp
1 |Ha camocrosiTenpHOE U3yY€HUE TeM OTHECEHbI: «OnTudyeckue Aetaiu. KOHCTpYKTUBHBIE U
TEXHOJIOTHYECKHE 0COOEHHOCTH; «OnTudeckue npusmMbl. KOHCTPYKTUBHBIE U TEXHOJIOTH-
geckue ocodeHHOCTH»; «Oco0bie onTudeckue nerann», «DoTo-kuHo ontuka. OcoOeHHOCTH
cxeM. CBsI3b XapaKTEPUCTUK CO CII0KHOCTHIO CXEMHBIX PEIICHUI ONTHKNY.
2 |llogroroBka K MPaKTHUYECKUM 3aHSITUIM
3 |IloxroroBka k 1a00paTOpHBIM paboTam
4 |[TogroroBka K MpOMEKYTOUYHOHN aTTECTAIIUHU U €€ MPOXOKICHUE

5 Cucrema ¢opmupoBaHusi OLIEHKH Pe3yJIbTATOB 00y4YeHHUS MO AUCIUIIN-

He (MOAYJII0) B PAMKaX TeKYLIero KOHTPOJIA YCIeBaeMOCTH U IPOMEKYTOYHOM
arrecTaluy 00y4arouerocs

Ounas ¢popma 00y4eHus

MeponpusiTUsl TEKYLIEr0 KOHTPOJISl YCIIEBAeMOCTH MakcumaJjibHOe
U IPOMEKYTOYHOM aTTeCTAIMN 00YYAKIIErocs KOJIN4eCTBO 0aJ1JIOB
6 cemecTp
OuennBaemasi ydueOHas 1eiTeJIbHOCTD
Texkymuii [TepBhiii  |00y4arOLIerocs:
KOHTPOJIb | pyOexHbIi | Boimonnenue nabopatopHoii padboTsl Nel 6

yCIIEBAEMOCTH | KOHTPOIIb |BhinosiHeHne g1adbopaTopHoii padboTer Ne2

(o]

Brimonaenune npaktudeckoit padoter Nol 6




MeponpusiTUSl TEKYLIEr0 KOHTPOJISl YCIIEBAeMOCTH MakcumaJjibHOe
U MPOMEKYTOUYHOM aTTecTAUH 00y4YarouIerocs KOJIN4YecTBO 0aJJ10B
Brimonaenue npaktudeckoit padboter No2 6
Brimonnenue npaktuueckoi pabotel Ne3 6
Htoro 30

OnennBaemasi ydyeOHasi 1eAITEJbHOCTD
00y4yarouerocs:

Brimonnenue nabopatopHoit paboTst Ne3

Bropoit ”
p Brimonaenue maboparopHoit pabotsl Ned

pyOeKHBIN
KOHTPOJIb

Brimonaenue npaktudeckoit padboter Nod
Brimonnenue npaktuyeckoid pabotel Neb

6
6
Brimonnenue nabopatopHoit paboTsl Ne5 6
6
6

Uroro 30

[Ipomexyrou-
Hasl aTTecTanus

DK3aMeH 40

Ikaja cooTBeTCTBUSA OLICHOK B CTOOA/VILHON U aKAJeMHUYEeCKOI cCUCTeMAaX olie-
HUBAHNS Pe3yJbTATOB 00yUYEeHHUS M0 JUCHUILUINHE (MOTYJIIO0)

CucremMa OLleHUBAHUSA

pe3yJbTaToB 00y4YeHust

CrobamibpHasi cUCTEMa OIEHUBAHUS 0-39 40 - 60 61 - 80 81 -100

AxaneMudeckasi CHCTEMa OLICHUBAHHS

(9x3ameH, nuddepeHuupoBanHblil 3auer, | Heynosne- | YaoBierso-
3aluTa KypCOBOTO MPOCKTA, TBOPUTENILHO | PUTEIBHO

3aIuTa KypcoBOr padOThI)
AxaneMudeckasi CHCTEMa OLICHUBAHHS
(3auer)

Onenku

Xopomo | OTau4HO

He 3auteno 3auTeHo

6 Onucanme MaTepuaJIbLHO-TEXHUYECKOH 0a3bl (BKJIKOYAsi 000py10BaHUE H
TeXHUYECKHE CpeacTBa 00yueHMsI), He0OOX0AMMOI IJIs OCylLeCTBJIeHHsI 00pa3o-
BaTEJbHOI0 MPOLECCA 10 AUCHHUILINHE (MOLYJ/II0)

Jlnst ocymiecTBIeHHs 00pa30BaTEILHOTO MpoIecca M0 AUCHUIUINHE (MOIYII0) TpeOyeTcs:
- yueOHast ayJUTOpHsI, OCHAIICHHAS JOCKOH ISl HAITMCAHUS MEJIOM (JICKIIHOHHBIE 3aHSTHSA);
- KOMITBIOTEPHBIN KJIAcC (MPaKTUYECKUE (CEMUHAPCKUE) 3aHSITHS);
- nabopaTopus WM y4eOHas ayAUTOpPHs OCHAIEHHAs CIIEKTPOMETPOM, HAOOPOM ONTHYECKHX
DJIECMECHTOB (KJ'II/IHOBI/II[HBIX IJTaCTUH; JIMH3, ITPU3M, IBECTHBIX CTGKOH), TCIINIOBU3NOHHBIM HpI/I60-
POM C TUHEHYATHIM PHEMHUKOM.

7 IlepeyeHb OCHOBHOM M JONOJHUTEIbHON y4eOHOI JUTEPaTypbl, HE00X0-
AMMOM 1JISI OCBOCHUS JUCUMILIMHBI (MOIYJIs1)

7.1 OcHOBHas1 IUTEpaTypa

1. Tloropenbckuii, C.JI. [Ipukmannas ontuka : yueO.mocodbue mnus By3zoB. Y0 /
C.JLIoropensckuit; Tynl'Y; ®ak.mexanuku u cuctem ynpasienus;Kad."IIpudopsr ynpasnenus"
— Tyna : I'pud u K, 2005 .— 186¢c. — bubmumorp.B konine kH. — ISBN 5-8125-0673-6 /B mep./ :
177.00. 50 »x3



http://library.tsu.tula.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=868&TERM=%D0%9F%D0%BE%D0%B3%D0%BE%D1%80%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%A1.%D0%9B.%5B1,1004,4,101%5D&LANG=rus
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2. Iloropensckuii, Cemen JIbBoBuu. Ilpuknannas ontuka. Kypc nekumii : yueb. mocoOue
11st By30B / C. JI. Iloropensckuit ; Tynl'Y .— Tyna : U3n-Bo Tynl'Y, 2010 .— 253 c. : un .— Jlap
aBtopa Tynl'V : 1324097-1324116 .— buGmuorp.: c. 251-252 .— ISBN 978-5-7679-1720-4. 19 »x3

3. 'oronera, E. M. Ilpuknannas ontuka : yueonoe nmocooue / E. M. TI'oronesa, E. I1. dapa-
¢donToBa ; mox penakuueit B. A. Jlepsaoun. — ExatepunOypr : Ypanbckuil ¢heaepanbHblii yHUBEp-
cutet, ObC ACB, 2016. — 184 c. — ISBN 978-5-7996-1702-8. — TexkcT : sanexTponnsiii // Lud-
poBoOM o0pa3oBaTeNbHBIHI pecypce IPR SMART : [caliT]. — URL:
https://www.iprbookshop.ru/66194.html (mata o6pamenus: 02.11.2023). — Pexxum moctyma: st
aBTOPU3HUP. M10JIb30BATEIIEH

4. Aranos, H. A. Ilpuknagnas ontuka : yaeoHoe mocooue / H. A. AranoB. — Tomck : Tom-
CKUH moJuTexHuueckuii ynusepcurer, 2017. — 286 ¢. — ISBN 978-5-4387-0791-2. — Tekcr :
anexktpoHHed // Iludposoit obOpazoBatenbblli pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/84030.html (mara o6pamenus: 02.11.2023). — Pexum mocryma: s
ABTOPHU3HP. TIOJIH30BATENECH

5. Tloronesa, E. M. [Ipuknannas ontuka : yueoHoe nocodue s CIIO / E. M. T'oronesa, E.
[1. ®apadonToBa ; mon pemakuuenn B. A. Jlepsouna. — 2-¢ u3g. — CaparoB, ExatepunOypr :
[IpodoOpazoBanue, Ypansckuil Gpenepanbubiii yausepcutet, 2019. — 183 ¢. — ISBN 978-5-4488-
0420-5, 978-5-7996-2804-8. — Texkcr : anexktponHsii // [ludposoit odpazoBarenbubiii pecype IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/87849.html (gara obpamenus: 02.11.2023).
— Pexum gocrtyna: s aBTOpU3HP. MOJIb30BaTENEH

7.2 lonoJiHUTEILHAS JIUTEPATYPA

1. Jlaanc6epr, I'.C.Ontuka : ydeGHOoe mocobue mns By3oB / I'.C.JlanacOepr .— 6-e
u3a.,crep. — M. : ®uzmatiut, 2006 .— 848c. : uin. — ISBN 5-9221-0314-8 (B mep.) : 345,40.

2. lyonumes, 0. H. Teopus u nmpeoOpazoBaHre CUTHAJIOB B ONTHYECKUX CUCTEMaX : ydeO-
Hoe rmocobue aiis By30B / FO. H. lyonumeB .— 4-e u3g., ucnp. u gom. — Cankt-IlerepOypr [u mp.]
: JTanp, 2011 .— 365 c. : un. — (Yuebnuku 1151 By30B. CrienpanpHas Jutepatypa) .— bubmauorp.:
c.359 .— Ilpenm. yka3.: ¢. 360-362 .— ISBN 978-5-8114-1156-6 (B niep.) .

8 Ilepeuennb pecypcoB HH(POPMALNMOHHO-TEJIEKOMMYHUKANMOHHON CeTH
«HTEpHET», HEOOXOAUMBIX 1JISI OCBOCHHMS JUCHMILIUNHBI (MOYJIs1)

1. DnekrpoHHas OMOIMOTEKAa HHCTUTYTa TOUHOW MEXaHUKHU U ONTUKH -

http://aco.ifmo.ru/library.html

2. OnTuka reoMeTpuyuecKas ONTHYECKUE CUCTEMBI (3JIEKTPOHHAsE OMOIMoTeKa) -

http://www.ph4s.ru/book_ph_opt_geom.html

3. https://wwwl.fips.ru — DenepanabHbIi MHCTUTYT NPOMBIIUIEHHOW COOCTBEHHOCTH [DIek-
TPOHHBIN pecypc]. Pexum goctyna: cBOOOIHBIN.- 3aril. ¢ SKpaHa.

4. http://window.edu.ru - ExuHOe OKHO JocTyma K 0Opa3oBaTeNbHBIM pecypcam: HOpTai
[DnexTpoHHbIi pecypc]. Pesxxum mocTyma: cBoOOOAHBIN.- 3ari1. ¢ 9KpaHa.

5. http://cyberleninka.ru/ - HOb KubepJlennnka HayyHasi 3JIeKTpOHHAst OMOIMOTEKa OTKPHITOrO
noctyna. Pexxum moctymna: ¢cBOOOAHBIN.- 3aril. ¢ IKpaHa.

6. https://e.lanbook.com/ - DBC «JlaHb», 1OCTYN aBTOPU30BaHHBIH.

9 Ilepeyenb MHPOPMAUOHHBIX TEXHOJIOTHA, HEOOXOAMMBIX JJIS OCYIIECT-
BJICHHSI 00Pa30BATEJbHOI0 MPOLECCA MO JUCUHUILIMHE (MOTYJIIO)


http://library.tsu.tula.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=868&TERM=%D0%9F%D0%BE%D0%B3%D0%BE%D1%80%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%20%D0%9B%D1%8C%D0%B2%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://library.tsu.tula.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5072&TERM=%D0%9B%D0%B0%D0%BD%D0%B4%D1%81%D0%B1%D0%B5%D1%80%D0%B3,%20%D0%93.%D0%A1.%5B1,1004,4,101%5D&LANG=rus
http://library.tsu.tula.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5072&TERM=%D0%94%D1%83%D0%B1%D0%BD%D0%B8%D1%89%D0%B5%D0%B2,%20%D0%AE.%20%D0%9D.%5B1,1004,4,101%5D&LANG=rus
http://www.ph4s.ru/book_ph_opt_geom.html
https://www1.fips.ru/
http://window.edu.ru/
http://cyberleninka.ru/
https://e.lanbook.com/
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9.1 IlepeyeHb HEOOXOAUMOIO €:KErOHO OOHOBJISIEMOIO JIUIEH3MOHHOTO M
CBOOOIHO PACIpPOCTPAHsSIEMOro0 NMPOrPaMMHOI0 odecreyeHHsi, B TOM YHCJe OTe-
YeCTBEHHOT0 MPOU3BOJACTBA

1. [Taket oducHBIX TpriIoKeHUH «MOoHOduCH.

9.2 IlepeyeHb HEOOXOAMMBIX COBPEMEHHBIX NMPO(eCcCHOHAIBbHBIX 0a3 JTaH-
HbIX 1 HH()OPMALMOHHBIX CIPABOYHBIX CHCTEM

CoBpemenHble podeccroHanbHble 0a3bl JAHHBIX U MH()OPMAIIMOHHBIE CIIPABOYHBIE CHCTE-
MBI HE TPEOYIOTCS
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