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Ilenw pabomel’: 3HaKOMCTBO C METOJIOM ONpeeieHns (PaKTHUECKOTo nepea-
TOYHOTO OTHOIICHHUS (PPUKITMOHHON TIepeaaun, KodhGHuIreHTa mpocKaaIb3bi-
BaHM ¥ KO3(PDUIIMEHTA TTOJIC3HOTO ICUCTBUS YCTPOMCTBA, COCTOSIIIETO U3 pe-
IyKTOpa U (PUKIIMOHHON mepenadyn. BeuunHbI 3THX mapaMeTpoB ONpeaess-
IOTCSI B 3aBUCHMOCTH OT TOPMO3HOTO MOMEHTA, YCHIIHSI TIPHYKUMA dJIEMEHTaMHU
(PUKIIMOHHOM MepeIayu U B3aUMHOTO PACTIONIOKEHUS 3BEHBEB Mepe1adH.

Xapaxkmepucmuku (puKkyuonnvIx nepeoau

q)pI/IKHI/IOHHaSI nepcaadya OCHOBaHAa Ha HUCIIOJIb30BaAHUU CUJI TPCHUA, KOTO-
PBIC BOSHUKAIOT B MCCTC KOHTAKTA ABYX I'NIAAKHUX KATKOB, IIPHMKUMACMBIX IPYT K

npyry cuioit Q (puc. 1).
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Puc. 1. ®puxkyuonnasn nepedaua

[Ipu 3TOM HeoOXoauMmo, 4YTOOBI CHJIa TPEHUS MEXIy KaTkamu F Oblia
OOJIBIIIE WIIM PaBHA OKPYKHOMY yCHIIHIO R:

F =R, F=43r,

rae R - okpyxkHoe ycunme, F - cunma TpeHuss mexay katkamu, Q - cuia
NPIKATHUS KaTKOB, f - KO3 GUIIUEHT TPEHHS CKOJIBKCHHUS MaTEPHAJIOB KATKOB.

Ecnu okpyxHoe ycunue Oynetr Oojblle CUIbl TpEHHUs, Iepenada Oyner
MIPOCKAaJIb3bIBATh.

OpUKITMOHHBIC TIEpeIaun pa3AeNIIoTcs Ha JaBe rpymmbl. [lepegaun ¢ mo-
CTOSIHHBIM TI€PEIaTOYHBIM OTHOIIEHUEM, KOTOPBIC TPUMEHSIOTCS JUIsl MEXaHU 3-
MOB, TJi¢ TPEOYIOTCS IIABHOCTh JBWXECHUS, OECITYMHOCTh paboThI, O€3ymapHoe
BKJIIOUECHHE Ha X0y. OHM SBISIOTCS NEepeiayaMyd KHHEMATHYECKOTO TUTIA U KaK
CWJIOBBIE TIPUMEHSIIOTCS penko. [lepenayun ¢ peryiupyemMbiM mepeaaToyHbiM OT-
HOIIICHUEM (BapHUaTOpPhl), KOTOPHIE TO3BOJISIIOT OECCTYNEHYAaTO U3MEHSTh Tepe-
JTATOYHOE OTHOIIICHUE B OIPEICIICHHBIX Tpeenax. Takue nepenadn-BapruaTopbl
IIMPOKO MPUMEHSIOT B TE€X CIIydasxX, KOorja TpeOyeTcs IIaBHO W HEMPEPHIBHO
U3MCHATh TEpPeJaTOYHOE OTHOIICHHWE (HampuMmep, B MEXaHHM3Max CYETHO-
pelIaIINX YCTPOIMCTB).

JlocTronHcTBaMKM (DPUKIIMOHHBIX TIEpeaad SIBISIOTCS MPOCTOTa KOHCTPYK-
1M, 0e3yJapHOCTb, MJIABHOCTh U OECITYMHOCTH pabOThI, BO3MOXKHOCTh TUTABHO-
ro 6eccTymneHYaToro peryJupoBaHus NepeaaTOYHOr0 OTHOIIICHUS, TPEIOXpaHe-



HUE OT IOJIOMOK IIpY CIYyYalHOW INEPErpy3Ke B CBA3U C BO3MOKHOCTBIO IIPO-
CKAJIb3bIBaHMS 3BEHBEB.

HenocraTku (pUKIMOHHBIX Mepeaay: orpaHUYeHHAs BETUYMHA TepeiaBa-
eMOl MOIIHOCTH, OOJIbIlIasi HArpy3Ka Ha OMOPBI OT CHJIBI CXKATHs KaTKOB, TMOBbI-
LIEHHBIM U3HOC KaTKOB, cpaBHUTENbHO HU3KkUM KIIJ[ BCeiencrBue Hanuums tpe-
HUS CKOJIBKCHUS.

Cxema npocreiiniero 1000BOro BapuaTopa nokasaHa Ha puc. 2.
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Puc. 2. Cxema 10606020 eapuamopa:
1 - ouck; 2 — poauk

'

Ponuk (2) moxkeT mepememarbcsi MO HaNpaBJSIIONIEH MpU3MaTHYECKOU
HIMOHKE BAONL aucka (1), u3MeHsisi BeNMYMHY TEKYyIIero pajuyca Jaucka ™
OT "imin JIO "imax. [lepemaToyHoe OTHOIIIEHHE BapuaTopa OyJeT HU3MEHATHCS B
3aBUCHUMOCTH OT BEJIMYMHBI Ti. be3 ydera mpocKalib3bIBAHUSI T€OMETPUUYECKOE
NepPeaTOYHOE OTHOILLIEHHE Oy IeT PaBHATHCA:

MuHUMaJIBHOE

']‘1,1 . ']"' .
— _imin ., 1min .

L21min = 1 Y
MaKCHUMAaJIbHOE
Namax o MNmax
My - T
['1aBHOM XapakTEpUCTUKOM JIOOOBOTO BapuaTtopa SBJISIETCS JTUaIa3oH pe-
ryJupoBanus /l:

r’:[ _ E;21?1'1:'1:( _ N max

l.Elmfz:ar -

Izimin ~ Timin

Teopernuecku yisi T060BOTO BapuaTopa 'imin MOXKET OBITH paBEH HYJIIO, U
NP TaJIbHEHIIIEM TIEPEMEIICHIH BEAOMBIN POJIMK HAYHET BpaliaThCs B MPOTH-
BOIIOJIOKHYIO CTOpOHY. [IpakThuecku u3-3a TOBBIIIEHHOIO0 HW3HOCA TPU Ma-
JoM 1 1 pe3koM cHxkenun KIIJ[ auanason peryiaupoBaHus JIOO0OBOTO BapuaTo-
pa Gepetcs He Ooiee Tpex.

Il < 3.

[Ipu pacyere ¢HaKTUYECKOrO MEPENATOYHOTO OTHOIICHUS HEO0OXOIUMO
Y4E€CTh BO3MOXXHOCTh MPOCKaIb3bIBAaHUS BEJIOMOTO 3BEHA!
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_ n, nl{l—g
l21p = ” =1 - =iy (1—2¢),
1d 3

rae € - Kod(Q(UIMEHT INPOCKANL3BIBAHUS; (21 - T€OMETPHYECKOE IEpeia-
TOYHOC OTHOIIICHHUC.
Benmuuuna kodppUIEeHTa IPOCKaIb3bIBAHUS:
I214

e=1———.
lay

Yempoiicmeo u paboma npuoopa

OcHoBHOM YacTbio npubopa (puc. 3) sBIsETCsA y3esl PPUKIUOHHOU Tepe-
a4y Tyma "moboBoi BapuaTop" ¢ Harpy304YHBIM YCTPOHCTBOM Ha BEIOMOM Ba-
Ty.

VY3en GpUKIMOHHON mepeaauyn IPUBOJUTCS B JBH)KEHUE JIEKTPOJIBUraTe-
JIEM Yepe3 YEPBAYHBIN PELYKTOP.

[lepenaTtoyHOE OTHOILIEHHWE BAPUATOPA MOXKET U3MEHATHCS IIyTEM IIepeMe-
nieHus poiuka (17) no paauycy GppukunoHHOro aucka (12).

Bce y3ib1 npubopa CMOHTUPOBaAHBI Ha JIMTOM OcHOBaHUU (1).

OnextpoaBurarens (3) MoABEIIEH B ABYX HIAPUKOMOIIIMITHUKOBBIX OIO-
pax, CMOHTHPOBAHHBIX B KpoHIUTeWHE (2). Ban snmekTpoaBurarens uepes dia-
CTUYHYIO My(Ty COEIMHEH C BaJIOM 4epBsiKka. [Ipy BKIIFOUEHHOM 3JIEKTPOABUTa-
T€JE€ €ro PEaKTUBHBIA MOMEHT MPUKIAIBIBAETCA YEpe3 yHop K IJIOCKON mpy-
KuHe (4) M3MepuTeNbHOro ycrpoicTBa. Jledhopmanus NmpyKuHbl HU3MEpsiETCs
WHJIUKATOPOM (5). ITo BEJINYMHE nedopmariu PYKAHBI
U TApUPOBOYHOMY TpadUKy MOKHO ONPEACIUTh KPYTSIIMA MOMEHT Ha Bajy
JIBUTATEJSL.

YepBsauHbIi peaykTop 6 uMeeT nepenatodnoe oTHoireHue i=10. Ha konie
BBIXOJTHOTO BaJia PEIyKTOpa UMEETCs pe3bda sl 3aKpEeIUICHUs] CMEHHBIX (PpUK-
LUOHHBIX TUCKOB (12).



Puc. 3. Oowuit éuo npuoopa:

1 - ocnosanue; 2 - kponwmeiin; 3 - 31ekmpoosuzamensv; 4 - n10CKAA RPYHCU-
Ha; 5 - unouxamop; 6 - uepeauHvLL peOyKmop; 7 - KOHMAKmHoe ycCmpoii-
cmeo; 8 - Ko1eKmop;

9 - 6edomuwuii 6an eapuamopa; 10 - x00060ii eunm; 11 - kapemka gpukyuon-
Ho20 poauka; 12 - ¢ppukyuonnstii ouck; 13 - wkana c Honuycom; 14 - maxo-
6UK;

16 - konmaxmmnasn zpynna; 17 - ppukyuonnwiit poaux; 18 - pama; 19 - unou-
kamop; 21 - naockasa npyycuna, 22 - noovemusii 6unm; 23 - 31eKmMponpoeoo;
24 - momenma nazpy3Ku;

25 — nazpy3ounoe ycmpoicmeo

Ha BxomHOM Bany peayKkTopa 3aKperuieH KOJUIEKTOp (8) KOHTAaKTHOTrO
ycTpoicTsa (7), mpeaqHa3HaYeHHOTO JJI N0JIa4yu UMITYJIbCOB Ha CYETUYMK, HAXO-
JSIIIUICS Ha TIAHEIW yIpaBieHus. 3a oAuH 000pOT GPUKLIMOHHOTO JIUCKA CYET-
YUK noxyyaeT 10 umMmyJibcoB.

Benowmerit Ban (9) Bapuaropa ycTaHOBIIEH Ha Kadaromieiics pamke (18), u
napajuielIbHO eMy KpenuTcs: XooBoil BUHT (10) ¢ 3akperyieHHON Ha HEM KapeT-
kot (11) dpukumonnoro ponuka (17). Bpamenne maxoBuka (14) mpuBoauT K



NEPEMEIIEHUIO KapeTKH U M3MEHEHHUIO IMOJIOKEHUS POJIMKA OTHOCUTEIHHO IEH-
Tpa ppukmronnoro aucka. [lepememnienne mamepsiercs mo mkane (13) ¢ HOHRY-
COM, YCTaHOBJICHHOM Ha KapeTke. KonTtaktHas rpynna (16) npegnazHaueHa s
[10/Ia4X UMITYJIbCOB IPY BPAIIEHUH POJIMKA HA BTOPOM CYETUHK. 3a OJIUH 000POT
POJIMKA CYETUYHK MOIyYaeT 3 UMITyJIbCA.

Jlist mprokaTHsl pojiuka K GPUKIMOHHOMY JTUCKY UMEETCS TUIOCKas TIPYKHU-
Ha (21) u xponmTeitn ¢ uaaukaTopoM (19). IIpu BpareHnu MOAbEMHOTO BUHTA
(22) npoucxoaut aegopManius Npy>kKHUHbI U, KaK CIEJICTBUE, IPUKATHE POJIUKA K
JTUCKY U3-3a MOBOPOTa pambl (18) BOKpYT CBOMX MOIYOCEH.

Harpy3ounoe ycrtpoiictBo (HY) (25) mpencramisier coboil ajeKTpomar-
HUTHYI0O My(dTy. Ee pabora ocHOBaHa Ha CBOWCTBE HaMarHWYeHHOW cpe-
JIbI OKA3bIBATh COMPOTUBIICHUE TEPEMEIICHUI0O B HeW (HeppOMArHUTHBIX TEIl.
TopMO3HOI MOMEHT TeM 0O0JIbIIE, YeEM OOJIbIIE TOK B OOMOTKE 3JIEKTPOMAarHuTa,
co3naroniero MmarauutHoe mnosie. Cratop HY GanancupHo nmojBemieH B MOIIIMUII-
HUKAaxX C MaJbIM TPEHHUEM, YTO TTO3BOJIET U3MEPSATH MOMEHT HArPy3KH MO UHU-
Karopy (24) u TapupOBOYHOMY IpaUKy aHAIOTMYHO M3MEPEHUI0 MOMEHTA Ha
BaJly JIBUTaTeJsl.

Ha manenu ympaBieHHsI pa3MelieHbl: TyMmOJIep, BKIIOUYAIONIUN TMHTAHUE
npubopa; JamMroyka, KoTopas 3aropaercs npu rnojade MUTaHus; TymOIep BKIO-
YEeHUs JBUTATENs U MOTEHIUOMETP, PETYJIHPYIOIUNA €ro CKOpPOCTh; TyMOJep
BKitoueHuss HY u noteHuromeTp, peryaupyonmil BETMUUHy MOMEHTa Harpy3-
ku. Takxe UMeroTcs: TyMOJep, BKIIOYAIOIIUN MUTAaHUE LIETIH U3MEPEHUs Yucia
000pOTOB, U TyMOJIEp, MOAKIOYAIOIIMN K 3TOM nenu cyetunku. Hazpanus op-
raHOB YIIPaBJICHUS YKa3aHbI HA JIMIIEBOU MaHEIH.

IHopsaook npoeedenus padbomot
B nannoii pabote onpenenstorcs pakTuyeckoe nepeaaToyHoe OTHOUIEHUE

DPUKIHOHHO# mepeqaun 218, KodQHUIHEHT TPOCKAIB3bIBAHMS & U K0d(b ULH-
€HT TIOJIE3HOTO JEHCTBUSA " yCTPOMCTBA, COCTOSIIETO U3 PEAyKTOpa U (HPUKIIH-
OHHOM Tepefavn. ITH XapaKTEPUCTUKHU OMPEIEISIOTCS B 3aBUCUMOCTH OT BEJIH-
YUHBI TOPMO3HOTO MOMEHTA, YCWJIMS TPKUMA POJIUKA K JUCKY U TOJOKECHUS
pOJIMKa OTHOCUTENIBHO IIEHTpa IucKa. UTOOBI OonpenenuTh yKa3aHHbIe XapaKTe-
PUCTUKU, HEOOXOUMO TIPOBECTH TPHU OIBITA, U3MEHSISI OJIMH U3 MEPEUNCICHHBIX
napameTpoB, OCTaBJISS TOCTOSHHBIMU JBA APYTHX.

Onwvim _nepewtii. Onpedenenue xXapaKmepucmuk nepeoavu é 3a6UCUMOCHU Om
8eUUUHBL MOPMO3HO20 MOMenma M.

1. 3anummTe Ha OJaHKE MCXOJHBIC JaHHBIE COTJIAaCHO BBIJJAHHOMY BapHaH-
Ty (Tabnuiia KICXOHBIX TAaHHBIX B KOHIIE paOOTHI).

2. C nomo1pio MOJbEMHOTO BUHTA (22) YCTaHOBUTE 3aJlaHHOE 3HAUECHHE
YCUJIHSI TIPYIKATHUS POJTUKA, UCTIONB3YSI MHANKATOP U TAPUPOBOUYHBIN IPadUK.

3. Bpamas xomoBoi BUHT (10), yCTaHOBUTE 33/IaHHOE MOJIOKEHUE POJIUKA
OTHOCHUTEJILHO LIEHTPA JIUCKA.




4. IlocnenoBarensHo BKmMounTe TymOnepsl "Cueruuku", 3atem "Cetp" u
"Harpy3ka".

5. BxirounTe aBUTaTeib, yCTAaHOBUTH 3a/IaHHYIO0 CKOPOCTD U, Bpalas pyd-
Ky "MomeHT", ycTaHOBUTDH Harpy3ky M= =1 krcm.

6. OTHOBpEMEHHO BKJIIOUUTE CYCTUMKU U OMPEIEIUTE CKOPOCTH BPAILLICHUS
(00/MUH) nHCcKa, pOJMKAa W BXOJHOI'O Bajla PEAyKTOpa 3a 5 MHUHYT palOOThI IO
dbopmynam:

peg
Mpea = g3
—_ N‘peq .
Mauea = 50 307
n _ Npu_r[
pet — 15/9'

rac NPE-I - KOJIMYCCTBO HMMIIYJIBCOB IIO0 CUHCTUYHKY OT KOHTAKTHOI'O YCTpOﬁ-

CTBa Ha BXOJIHOM Bajly peAyKTopa 3a 5 MUHYT paboThI;

N‘PU-'[ - KOJIMYCCTBO MMITYJIbCOB IIO CHCTYMKY OT KOHTAKTHOI'O YCTPOﬁCTBa Ha

BaJly POJIMKa 32 5 MUHYT paOOTHI.

7. Onpeaenute MOMEHT Ha Bajy JBUTaTENs
JIMKaTOpa U TAPUPOBOUYHBIN rpaduk.

8. Ilocne 5-Tu MUHYT pabOThl YCTAaHOBKY OTKJIOUMTE TymOiepom "JlBura-
TEJb'".

9. Omnpenenute (akTUYECKOE NEPEAaTOUYHOE OTHOIICHHE (PPUKIIMOHHON
nepenayu:

Mz, pcromp3ys MOKa3aHUS UH-

Npaz

i:lltl - .
Mjucra

10. Onpenenute K03 OUIIMEHT MPOCKATL3bIBAHUS TIEPEIAUH.

11. Onpenenute KIIJ[ ycTpoiicTBa, COCTOAIIETO U3 peayKTOpa U (HPUKIIHU-
OHHOU negez[aqﬂz

_ . H.Tlpﬂ.'.l'

" Mg * Tipez,

12. IlpousBenure cOpoC MOKa3aHU CYETYMKOB IMyTEM HAKATHSA HA KHOIKY
y CUeTYHKa.

13. BHOBb BKJIIOYUTE JABUTATEINb U, 3aJlaBas MMOCJIEI0BATEILHO HArpy3Ky B

2,3,4 u 5 k['c™, KaxIpIi pa3 MOBTOPUTE OMBIT COTJIACHO TI.I. 5-12,

Onbim emopoii. Onpedenenue XapaKmepucmuk nepeoauu 6 3a6UcCUMocmu om
ycunua npusicamus pouKa.

1. Bpamas xomoBoi BUHT (10), ycTaHOBUTE 33a/IaHHOE MOJIOKEHUE POJIUKA
OTHOCUTEJIBHO LIEHTpa AUCKA.

2. lTlogpemHbIM  BUHTOM (22) 1O TMOKa3aHUSIM  HWHIUKATOpA
U TApUPOBOYHOMY TpaUKy YCTAaHOBHUTE YCWJIHME MPHXKATHS POJIMKA K JIUCKY
2 kI,

3. Bxitounte aBuratenb U pydykord "MOMEHT" yCTaHOBUTE 3aJaHHOE 3HA-
YeHHEe MOMEHTA Harpy3KHu.
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4. OnpenenuTe XapakTEpUCTUKHU MEPEayy, BBINOJHUB IOCIEI0BATEIBHO
n.1. 6-12 nepBoro omneITa.

5. IlocnenoBaTenbHO YCTAHOBUTE YCUIIME MPUXKATUS pojuKa, paBHOE 4,6,8
u 10 kI, kaxablid pa3 mOBTOPsAs ONBIT (IL.I1. 6-12 MepBOro omnbITa).

Onvim_mpemuii. Onpedenenue xapaKmepucmuk nepeoavu 6 3a6Ucumocmu
OMm NON0IHCEHUA POIUKA OMHOCUMEIbHO UEHMPA OUCKA.

1. YcraHoBuTE BENMUYMHBI TOPMO3HOIO MOMEHTA M YCHJIUS IPUXKATUA PO-
JIMKA K IUCKY COTJIACHO MCXOAHBIM JaHHBIM.

2. POJIMK OTHOCHUTEIBHO LEHTPA AUCKA YCTAHOBUTE HA PACCTOSIHUE, PABHOE
30 MMm.

3. BxurouuTe ABUTATENh U ONPEIEIUTh XAPAKTEPUCTUKH, BBIOIHUB IO-
CJIE0BATENBHO I.11. 6-12 mepBoro onsIra.

4. IlocnenoBaTebHO YCTAHOBUTE POJUK Ha paccTosHusAx 50 m 75 mMm oT-
HOCHUTEJIBHO LIEHTpa JUCKA, KaXAbId pa3 moBTopss onbIT (m.m. 6-12 mepsoro
OTBITA).

5. 3akoHuHTE pabOTy, OTKIIFOUHUB BCE TyMOJEpPHI. Y CTAHOBKY 3a4EXJIUTE.

6. Cnenaite BBIBOABI O PE3YJIbTATAM IIPOBEACHUS OIBITOB.

KOHmPOJleble eonpocol

1. B yem 10CTOMHCTBA U HEAOCTATKU (PPUKIIMOHHBIX Iepeay?

2. PacckaxkuTte 0 mpUHLUIIE pabOThI BapuaTopa.

3. Urto Takoe nuana3oH peryJMpoBaHus BapuaTopa’?

4. Kak paccuuThIBaeTCsl reOMETPUUECKOE MepeaaTOuYHOE OTHOIICHHE (PPUKIU-
OHHOM NEpENayH.

5. Kak paccuuthiBaeTcs (haKTHUECKOE MEPEIaTOUHOE OTHOILIEHUE PPUKIMOHHON
nepenaun’?

6. Kak paccuutbeiBaercs Ko3(hPUIMEHT NPOCKATb3bIBAaHUS MEpeaduu?

7. YKaxkute HeoOX0ANMMOE YCIOBHE JIJIsl pabOThl (PPUKIIMOHHOM NEpeiayu.



Hcxomurle naninie

Ne OmnpiT 1 OmnpiT 2 OmnpiT 3

BapuaHTa | Ycuiaue Paccrossnne | MoMmeHT Paccrostaue | MomeHT Ycunue
MpIKATUS | poJIMKa Harpy3ku | poiiuka HArpy3ku | MpUXKaTUs
poJIMKa or  ueHrpa | (x['cm) or  ueHtpa | (k['cm) poJiuka
(xI) aucka (MM) JcKa (MM) (xI')

1 10 30 1 70 1 10

2 8 20 2 60 2 8

3 6 40 3 40 3 6

4 4 60 4 20 4 4

5 2 70 o) 30 5 2

6 2 40 o) 70 5 10

7 4 20 4 60 4 8

8 6 30 3 40 3 7

9 8 50 2 20 2 4

10 10 70 1 30 1 2

11 10 40 2 40 2 6

12 8 60 3 50 3 4

13 6 75 4 70 4 2

14 4 30 o) 20 5 6

15 2 20 1 30 1 4

16 2 40 3 50 3 2

17 4 60 4 20 4 6

18 6 70 5 30 S 8

19 8 40 1 40 1 6

20 10 20 2 70 2 2
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YCTAHOBKA JJISI UCCJIEJTOBAHUSA XAPAKTEPUCTHUK
®PUKIIMOHHON MEPEJIAYN

PykoBoaCTBO K 1abopaTopHOi paboTe 1o Kypcy
«JleTanu MaIuvH U OCHOBBI KOHCTPYUPOBAHUS

CocraBunu: [IOTEXHNHA Jlapuca HukosiacBna
CABPACOB I'enpux AnapeeBuu
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