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BBenenune

ITepen BhmoONHEHHEM KypcoBoil padoThl (manee KP) cTyneHThl M3y4atoT OCHOBBI
MOCTPOEHUS HM300paKEHU TeoMEeTpUYecKux GUryp ©U HX [NPUMUTHBOB
COOTBETCTBYIOLMX PA3/IEIOB M TEM Ha JIEKIMOHHBIX 3aHATHSAX U MPAKTUUECKUX

3aHATHUAX.

Iens KP :

- (hopMHUpOBaHME y CTYJCHTOB 3HAHUK B 00JAaCTH HauepPTATEIHLHOU TE€OMETPUH U
WH>KEHEpHOU rpaduku;

- OCBOGHHME OCHOBHBIX TIOJIOKEHHUU pa3paOOTKU MPOEKIIMOHHBIX YepPTEKeH,
IPUMEHSEMBIX B NH)KEHEPHON ITPAKTHKE;

- OCO3HAaHHOE€ NPUMEHEHHME METOJOB HAYEPTATECIbHOM TIE€OMETPHUM W IPABUII
WH)KEHEPHON rpauKy Mpyd COCTaBJIEHUU U YTEHUHU MPOECKTHO-KOHCTPYKTOPCKOM
JOKYMEHTALMH B PELICHUM NPAKTUUECKUX 3a]a4 110 CO3JaHHMIO M JIKCILTyaTalluu
MAalIuH 1 MEXaHU3MOB Pa3JIMYHOTO HA3HAYECHMUS;

- npuoOpeTeHHe TMPAKTUUYECKUX HaBBIKOB B  00JAaCTM  TEXHHUYECKOTO
MPOEKTUPOBAHHUSI, HEOOXOAUMBIX MPH BHITOJIHEHUH KYPCOBBIX PAOOT U MPOEKTOB
BBIYCKHOW KBaM(UKAITMOHHOW PaOOTHI,

- OBJIAJICHME METOAAMH MOCTPOEHUS] N300paKeHUM MPOCTPAHCTBEHHBIX (PuUryp Ha
MJIOCKOCTH M CIIOcO0aMM pellieHus] TEOMETPUUECKUX 3ajiay, OTHOCSIIUXCS K 3TUM
dbopmam;

- BBIIOJIHEHUE YepTekKel B COOTBETCTBUM C IpaBUjiaMd  O(OpMIIECHHS
KoHCTpyKTOpcKOit fokymeHTainu (ECKJI), chéMKH 3CKH30B JeTanei, TOCTPOECHUS
U YTE€HUs1 COOPOUHBIX YEPTEKEN;

- OBJIAJICHHE HABbIKaMH OOpaIeHUs CO CIIPaBOYHOMN JMTEPaTypOU;

- O3HAKOMJICHME C COBPEMEHHBIMM METOJAMU W CPEACTBAMU aBTOMATH3aLUH
BBIOJHEHUS U 0 OPMIIEHU I IPOEKTHO-KOHCTPYKTOPCKON JJOKYMEHTAIH .



KYPCOBAS PABOTA

KypcoBass pabota cOCTOMT M3 KOMIUIGKTa 3aJlaHdil, cojepxamero 12
WHIMBH Iy TbHBIX KypcoBod pabothl (KP). Jlanubie k KP npuBeneHs! B cOOpHIKE
3amannii «HaueptarensHast reometpusi. WHxkeHepHas rpaduka: MeToauYecKue
yKa3aHUsT W KOHTPOJIBHBIC 3aJaHusl ISl CTYJIEHTOB-3a0YHHKOB HWHXKEHEPHO-
TeXHUYECKUX cremuaibHoctert By3oB/ C.A. ®ponoB, A.B. by6ennukos, B.C.
Jleurkuii, 1M.C. OBunHHMKOBA.-M.: Beiciias mikosna, 1990.-112 c.: wn.», HoMep
BapyuaHTa OIpeAesercs CyMMOM HByX TmoclemHux Mudp ydyebHoro mudpa
CTylleHTa — HampuMep ydeOHblil nmdp 115049, torna Ne Bapuanta 4+9=13.
Kaxnas pabota paccuntana Ha €€ BBITOJHEHUE KaK B ayJAMTOPUU UHCTUTYTa MOJ

PYKOBOJICTBOM INPEMOAABATENS], TaK U B (hOpME JOMAILHETO 3a/1aHu .

Tabmna 1 - [lepedenb KypcoBoil pabOThI M UX COEPIKAHUE.

HaumenoBanue KomruiekT 3ananuii
paboTHI
KP-1 Jncr 1, 3amayva 1, c. 11
KP-2 JIncr 2, 3amaya 3, c. 13
KP-3 JInct 3, 3amaya 3, c. 14
KP-4 JIncr 4, 3amayva 6, c. 17
KP-5 JIuct 5, 3amayva 6, c.20
KP-6 JInct 6, 3amaga 9, c. 22
KP-7 Tema 2, c. 47
KP-8 Tema 4, c. 56
KP-9 Tema 7, c.71, Tema 8, c. 81
KP-10 Tema 9, ¢.85
KP-11 Tema 10, c. 99
KP-12 Tema 11, ¢.108. JlerasmpoBaHue BBITOJHAETCS 110 YEPTEXKY
oOrero Bua: BbIAAETCS B OMONMOTEKE HHCTUTYTA.




Tabmna 2 -CoznepkaHne KypcoBor padoTsl

Ne /'t

HaunmenoBanue

KP-1

[TocTpours muHMIO TIepecedeHus Tnepecekaronuxcs TpeyroiabankoB ABC u DEK,
MOKa3aTh MX BWIMMOCTH B TNpOeKIUAX. Omnpeaenurb UCTUHHYIO BEJIMYMHY OJ1HOTO
U3 HUX.

KP-2

[MocTpours nWHMIO TiepecedeHuss BepTUKaIbHON mpsmoir npmwMmbel EKUG ¢
HakmoHHOH rmupamunoit DABC. TTokazaTh BUIUMOCTH B MPOSKIIHX.

KP-3

[TocTpourh pa3BEPTKU NEPECEKAOMMXCS MHOTOT pAHHUKOB — IIPU3MBI M ITUPAM UJIBI.
[TokazaTh Ha pa3BEpTKaxX MOBEPXHOCTEM MX JIMHUIO NepecedeHust. 3aaya sBisieTcs
nponosoke HEeM KP 2.

KP-4

[Moctpours Tpu mpoeKIH chepbl ¢ CKBOHBIM MNPU3MATHIECKUM OTBEPCTHUEM
(BBIpOSKIeHHAs (hpOoHTANBHAS MPOoeKIMst — 4eThIpéxyroabHUK ABCD mBecTHa).

KP-5

[TocTpourh JMHMIO NepecedeHus] MOBEPXHOCTEH BpalleHUs - MPSMOro KpyroBOIO
KOHyca M TpSIMOro KpYroBOro TOpHM3OHTajJbHOro IwiuHApa. Ocu KOoHyca H
UWIMHAPA — B3aUMHO MEPNEHIUKYIAPHbIE CKPEIIMBAOLIMECS MPOE LIUPYIOIIVe
npsiMbIE .

KP-6

[TocTpours pa3BEPTKU NEPECEKAIOIIMXCS IMOBEPXHOCTEN BpalleHWsT — KOHyca M
nunuHapa. IlokazaTe Ha pa3sBEPTKaX IOBEPXHOCTEH HMX JIMHHUIO IIEPECEYECHUS.
3amayva siiseTcst npogosnke Huem KP 5.

KP-7

[MocTpouts Tpu BUAa AETANH MO HATISIAHOMY M300paKe HUIO B aKCOHOMETPHUIECKOM
npoeknuu (1o 3D moxenm).

KP-8

[MocTpours TpeThe wm300paskeHHWe neTand (BUL CJleBa) 1O ABYM 3aJlaHHBIM,
BBITIOJITHUTh JIBA BEPTHKAJbHBIX pa3pe3a (ppoHTanbHeIH u  TpOdWIbHBIN),
MOCTPOUTh HAKIIOHHOE cedeHue. [locTpouTh HarisigHOe M300pakeHHe IETad B
AKCOHOMETPUYECKOW NpoeKUuU (TEeXHHUECKUH pUCYHOK, m3obpaxkenue 3D) c
BBIPE30M IPHUMEPHO Y4 4acTu M300paske Husl.

KP-9

Coenunenuss pa3b€MHble U Hepa3béMHble. [lpuBenure npuMepbl TaKHX
COCJIMHEHUI: COeMHEHHEe OONTOM WIM IIMWIbKOH, W300pakeHHe Oonra WK
IMWIGKY, TAWKH ¥ A HOBI, COETUHE HUE CBaPKOM, COeTUHE HUE KJIE KO

KP-10

BoimonHuTh 3CKM3BI TPEX JAeTajlei: MOBEPXHOCTh BpalICHUs NPOCTOM (HOpMBI,
HECJIOXKHas KOpIycHas JAeTaldb W 3y0uaToe Kojeco. Jleraim MOXHO mono0paTh
CaMOCTOSITE€JIbHO. OCKU3bl  SIBIIIOTCS YEpTE’KaMH, BBIOJHEHHBIMH OT PYKH B

TTIA30MEPHOM MaciuTabe ¢ COOMI0ICHIEM BCEX OCTAIIb HBIX TPeOOBa HUI CTaHIAPTOB
ECKJ

KP-11

Boimonuurs cO0pouHBIN 4epTEX MaIIMHOCTpOUTENbHOrO m3nenud. Ha 3amanHoe
maenue (Boigaéres B kaOunete «HaueprarenmbHas TeoMeTpuss W WH)KECHEpHAs
rpaduka») cocrosimee w3 5-10 neranei, He cuuTas CTaHIAPTHBIE COCTABUTH
CTPYKTYPHYIO cXeMy, crerupukanmio U cOopouHblil yepréx. M3memme MOXHO
nofgobpatek  camocrostensHo.  OdopmieHue  yeprekeil  BBINOIHAETCS B
COOTBETCTBHUH ¢ TpeboBanmsiMu cTaHaaproB ECK/I.

KP-12

JetamupoBanue yeprexa obmero Buma. [lo 3amanHOMy depTreKy OOIIEero BHaa
BBITIOJIHUTHL 3-4 4YepTeke neTajied M Ha OJHYy W3 HUX TEXHWUYECKHM PUCYHOK.
Odopmnenre depreked BBIMOJIHIETCS B COOTBETCTBHM C  TpeOOBaHUAMHU
crannapros ECK/I.

Bce KP Beinomnnstorcs Ha (hopMarax ¢ OCHOBHOW HAAMHUCHIO TI0




I'oCT 2. 10491. @dopmaThl  BbIOMpatoTCa  caMocTosrenbHo. Croco6
V3TOTOBJICHUS YEPTEKEW — PYYHOM, MAIIMHHBIA WIM YaCTMYHO MAIIWHHBIA U
pyuHoil. Yeprexku BBIIOJHSIOTCA Ha 4YEPTENKHOM OyMare KOHTPACTHBIMU U
aKKypaTHBIMA B COOTBETCTBUMM ¢ TpeOoBanusiMu crangaptoB ECKJ[. ®opma
TUTYJBHOTO JIMCTa MPHUBEACHA Ha pPUCYHKE 1, mpumepsl opOpMIECHUS JHCTOB
YepTekKeill U 3CKMU30B — Ha PUCYHKAX 2 - O.

IIpopadaTbiBaeMble BOMPO ChI M0 TUCHUILIAHE

4.1 HayepraTe/bHasi reo MeTpus

1. Merompl mnpoeuupoBanus. Merton Monxa. OproroHajabHble NPOEKIMH B
CUCTEME MPSIMOYTOJIBHBIX KOOPMHAT.

2. Touka B 4eTBEpTAX U OKTaHTax mpocTpaHcTBa. OO0pa3oBaHUE JOMOTHUTENBHBIX
CUCTEM ILJIOCKOCTEH.

3. Touka, nmpsiMasi, IOCKOCTh Ha dmope Monxka. OcoObie (YacTHBIC) TOJI0KSHUS
MPSIMOM JIMHUM OTHOCUTENBHO TIOCKOCTEN IMPOEKLIU M.

4. OnpeneneHue HATyPaJTbHON BEIMYMHBI OTPE3Ka 110 €T0 U3BECTHBIM MPOCKIIHSIM.

B3anmHoe nonosxeHue aByX npsMbIX. [Ipoekimy niaockux yrios.

CrniocoObl 3a1aHu s TIIIOCKOCTH HA ITIOPE.

[Tonoxkenne mIoCKOCTH OTHOCUTEIBHO MIIOCKOCTEN TTPOCKIIH.

I TnockocTs OOLLIETO TIOTIOMKEHH L, TIPOSIPYFOLIAst TTIOCKOCTS. [ [pBecTv mprmvepsbL.

Touka u npsimMasi Ha mTockocTH. [IpsiMbie 0cOO0TO MOTOKEHHUSL

. IlocTpoeHue npoekuuii mIoCKuX Gpuryp.

10 B3anmHoe nososxeHue JByX MI0OCKOCTEH, MPSAMON TMHUH U TIJIOCKOCTH.

11.B3aumMHOe niepeceueHure aByX miockoctel. [loctpoeHun TMHNY nepeceyeHus.

12.T1psimast u minockocTh. OnpeenieHre ToUuKy nepecedeHus. BummocTs npsMon.

13.I1apamienbHOCTh NPSIMOM U IIIOCKOCTH, ABYX IJIOCKOCTEH, IBYX MPSMBIX.

14.TlepnieHMKYISAPHOCTH MPSIMOM U TIJIOCKOCTH, JIBYX INIOCKOCTEH, ABYX MPSMBIX.

15.Crioco6 mepemensl 1miockoctedt mpoekmui. Cmoco6 Bparienus. Croco6
IJI0CKOMapalIETbHOTO MEPEHOCA.

16.MHuororpanarku. O0pa3oBaHne MHOTOTPAHHUKOB.

17.Cucrema pacrosyioxKeHus1 n300paXeHU I Ha TEXHUUECKUX YePTEHKAX.

18. BzarvHoe riepeceyeHrie By X MHOTOTPaHHHKOB. [ locTpoeHyie IMHIY TiepeceyeHIEL.

19.1lpsimass 1 MHOTOrpaHHUK. OmnpeneneHrue TOYeK IMepeceueHus. BHuamMocThb
npsaMoit. [lepecedyeHre moBepxXHOCTH MHOTOTPAHHUKA MIIOCKOCTBIO.

20. Pa3BepTka moBEpXHOCTU MHOTOTPAHHHKA

21. Onipe iernieHue TIoIIa i TPEYTOJIBHUKA [0 €10 TPOSKIHSIM.

22.001me cBeIeHUS O KPUBBIX JIMHUSIX U UX TIPOCIIUPOBAHUH.

23.I1nockue kpuBble TuHUM. [IpocTpancTBeHHbIE KPUBBIE JIMHUH.

24 BuHTOBBIC HWITUHAPUYECKUE TMHUY. BUHTOBbIE KOHMYECKHE JIMHUML.

25.1ToBepXHOCTH JTMHENYAThIC Pa3BEPTHIBAEMbIC U HE Pa3BEPTHIBAEMBIE.

26.IToBepxnoctn  He JmHeiuateie. [loBepxHocTr  BpamieHus. BuHTOBBIE
MOBEPXHOCTHU U BUHTBL

21. Ilepeceydenyie oBepXHOCTY BpaILIEHH S TTIOCKOCTHIO. [ locTpoeHHe JIMHIM ITepeceyeH s

28.IlepeceueHrie KOHMYECKOM MOBEPXHOCTHU IJIOCKOCTHIO.

29. [locrpoenne pa3BepTKU JTMHENYATON TOBEPXHOCTU BPALLICHUSL.

© 0N



30.1Tepeceuenne chepsl I0CKOCTHIO. [lepeceueHre Topa MIOCKOCThIO.

31.IlpssMmass 1 mOBEpXHOCTh BpaileHus. OnpeneseHue TOUYEK IEepPEeceUEeHHUsL
BumMocTh npsiMoi.

32.B3auMHOEe  TmepeceueHHME JBYX MoBepxHocTel  BpauieHus.  Croco0
BCIIOMOTATEIBHBIX CEKyNMX IuTockocTeil. Crocod BCIoMOraTeNbHbIX chep.
[lepeceuenne KpUBOH JIMHUU C KPUBON TIOBEPXHOCTHIO.

33.Pa3BepTKa MOBEPXHOCTH BPAIIICHHUSI.

34.CrniocoOn1 mipeoOpa3zoBaHusi dmropa (CHOCcOoObl BpalleHUs, CIOCOO0 TepeMeHbI
TTOCKOCTEHN MPOEKITUH, CocO0 MIOCKO — MapalIeIbHOTO TIEPEMEIIICHHS ).

35.BuntoBbie moBepxHOCTH. CeyeHHE BUHTOBOW TIOBEPXHOCTH TIJIOCKOCTHIO,
IIEPIEH IMKYJIPHONU OCH BPAILICHUSL.

36.11mockocTH, KacaTeNIbHBIE K ITOBEPXHOCTH BpaleHus. HopMais K OBEpXHOCTH.

37.0mpenesneHne pacCTOSHUS OT TOUKHU J0 TIIIOCKOCTH, 10 TOBEPXHOCTH.

4.2 UnxeHepHas rpaguka

Cranmapmuzanums. OcHoBHbIE cTaHIapThl yepTexa. ECK/I.

[pudt yeprexupii. Yem onpenensiercs pazmep mpudra.

®opwmartsl ueprexa no 'OCT u ux opopmienue.

Macurra6st o ['OCT.

JIvanm veptexa o I'OCT. 1lpaBuna BeMOMHEHMS NX HA YEPTEXKaX.

Y cnoBHoOe rpadguueckoe n300paXkeHne MaTepraina Ha YepTekax B pa3pese.

OCHOBHBIE BUJIBI M MX PaCIiOJIOKEHUE Ha yepTreke. [7aBHbIA BUI. MeCTHBIM U

JIOTIONTHUTETBHBIN BU/IBL. [ IpaBuia odopmiieHMsL

Hanecenue pa3MepoB Ha YepTEke.

Pa3pes. Kimaccudukanus n o603HaueHre paspesa.

10. Ceuenue. OO0O3HAUCHHE CEUCHUSL

11. YCcnOBHOCTH U YIPOILIEHUS PU BBINOJHEHUH Pa3pe30B.

12. JIunnu cpe3a u JMHUM MEePEX0/ia U UX MOCTPOCHHE.

13. ITocTpoenue ouepTaHuii 1 0OBOJIOB TEXHUUECKUX (DOPM.

14, Vxion. [Tocrpoenne n 0003HauCHHE YKIIOHA HA YePTEKE.

15. KonycnocTs. [locrpoenre n 0003HaueHre KOHYCHOCTH Ha YEPTEKE.

16. AkcoHoMeTpruUYecKue MpoeKuuH. JMeTpuueckue U  M30METPUUECKHE
MPOEKIMH. BhITToTHEHNE TEXHUYECKOTO PUCYHKA.

17. Pe3nba. Buibl pe3bObl U €€ 0003HaUeHHE Ha YEPTEXKE.

18. CrangaptHble Aetamm ¢ pe3pOoil (00T, raifka, IIMMUIbKA) U UX U300paKeHHE
Ha YepTexe.

19. [TonsTHE O pa3bEMHBIX U HEPAZBEMHBIX COSAMHECHUSIX.

20. U300paxeHnne W YyCIOBHOE OO0OO3HAUEHHWE Ha YEpTeKe CBAPKH, MKW,
CKJIEUBAHUsl, COCIMHEHNE 3aKJIEMKON

21. Dckus aeranu. [1paBuna ohopmieHus 3ckuza. Marepuan. Pasmepsl

22. COOpOYHBIN YepTeX M3ACHHs U crieiduKanys K Hemy. UTeHue cOOpOYHOTO
gyeprexa. UepTéx oliero Bua.

23. IlpenenbHble OTKIOHEHUS pa3MepoB. CrcTeMa Bajla U CUCTEMa OTBEPCTHSL

24. IllepoxoBaTOCTh TOBEPXHOCTH M 0003HaUcHUE Ha yepTexe. [lapaverp R, uR,

Noobhowhe

© ©



25,

26.
217,
28.

29,
30.

31.
32,

Buabl pasmepoB (rabapuTHbIE, CONPSHKEHHBIE U CBOOOHBIC) U UX HAHECEHUE

Ha ueprexe. OnpeaeneHre pa3MepoB ACTalu M0 COOPOUHOMY YEPTEKY.

basupoBanue. basbl mpocTaHOBKU pa3MepoB.

OcHoBHas Haamich yeprexa. CoaepxaHne OCHOBHOM HA/IIUCH.

[IpoekTHO-KOHCTpYKTOpCcKasi ~ mokyMmMeHTanus.  CrnocoObl  BBITTOTHEHUS
yepTexell (py4yHOl, MalllMHHBIN ).

JleramupoBanue  cOopouHoro ueptexa. OrmnpeneneHHe  ONTUMAIBHOTO

KOJIMYECTBA BUJIOB, LIIECO00Pa3HBIX PA3PE30B U CEUCHHI, PA3MEPOB, MATEPHATIA.

['eomeTprueckre MOCTPOCHHSL.

[TocTpoenune mmHMi epexoa.

ABTOMaTH3aIUSI TPOEKTHO-KOHCTPYKTOPCKUX padoT. ManmuHas rpaduka



MUWHHUCTEPCTBO OBPA3BOBAHUS U HAYKH
POCCHUUCKOW ®EJEPALIUA
®Ir'AOY BO «MOCKOBCKHUM MOJIUTEXHUYECKAN YHUBEPCUTET»

YEBOKCAPCKHWI UHCTUTYT (®UJTHAJ)

Kadenpa « TpancnoprHo-3HepreTHye CKue CHCTEMbI»

KYPCOBAS PABOTA
10 AMCUMILINHE
« HaueprarenbHast reomerpusi. UnxenepHas rpapuka»

Bemonani: crynenr 1 kypca

(®. 1. 0.)
OYHOM / 3a0uHOM (OpPMBI OOYyUEHU S
CHELNAIBHOCTb
y4. mmbp

KOHT. TeJie()OH

ITposepuur:

Yeookcapsor 20



Pucynok 1- ITpumep odpopmiieHns TUTYIBHOTO JMCTA, (hopMar A4
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Pucynok 2- [Tpumep ohopmienus geprexa «llepeceuerre qByX mIOCKOCTEMH,
HaTypajbHas BEJIMYMHA TPEYTOJIBHUKa», popmaT A3



Pucynok 3- [lpumep odhopmiieHus sckuza aeram, popmat A4
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Pucynok 4- [Ipumep odopmiieHus ueptexa aetainu, popmar A4
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Pucynoxk 5 — IIpumep odpopmienns: cO0podHOro ueprexa.

IIpumeyanue
Brinmonnennast kypcoBast padota (KP) peructpupyercsi B yueOHOM OTAENE U Ha
kadenpe «TpaHcropTHO-TexHOTOTHYECKHEe MaMHBD) (TTM).
KP odopmiisieTcs B COOTBETCTBUM € TPEOOBAHUSIMHU, U3TTOKEHHBIMHU B
METOJMYECKUX yKa3aHuax U ['ocynapcrBeHHbix crangaprax ECK/L
TuTtynbHeIi UCT U Bee Bxosmme KP Oportopytrorest u ordpoBbIBaroTCs.
1o BRIMOIHEHHOMY KOMILJIEKTY 3aaHUi TTPOBOAUTCS coOece10BaHHe,
3JICKTPOHHBIN BAPUAHT CIAETCS MPENOIaBaTeNIo.



I'youn Banepuii AnekcanapoBu4

METOIUYECKHUE YKA3AHUA 11O JUCHUIIJIMHE

«HayeprarebHas reoMe Tpus U HHKeHe pHas rpadguka»

01 cmyoenm 08, ooyuaowuxca no Hanpaenenuio 23.03.03 — Ixcnayam ayus
MPAHCROPMHO-MEXHON02UYECKUX MAUWUH U KOMNIEKCO8

H3zrotosiieno B Penakmmonno-usaareiasckom oraene YUMITY
[Toamucano B neyaTh dopmat 148210,
apautypa TimesNewRoman. bymara KY Mlux
Y. ned. 1. 1,56 Tupax 50 sx3. 3aka3 No

Oneuarano B PemakiinonHo-u3aarensckom otaeine UM MITY
428000, r. Yebokcapsl, yi. K. Mapkca, 54
Ten.: (8352) 62-63-22
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