APM Joint

5 MOAVYJib APM JOINT

hafin  Cnpaeka

Cuctema APM Joint npegHasHayeHa onsa pacdeTa v npoekTUpoBa-
HUS COedMHEHU 3reMeHTOB MawmnH. C ee MOMOLLBbI0 MOXHO BbINOMHUTL
BECb KOMIMSIEKC pacyeToB HEOHXOAMMbIX NPU NPOEKTUPOBAHUM ITUX OBBEK-
TOB UCMOSb3yEMbIX B MAaLLUMHOCTPOEHUN, NPUBOPOCTPOEHNN, CTPOUTESLCT-
Be. Cuctema nossonsieT BblbpaTb M3 60MbLLIOro Yncna BO3MOXHbBIX KOHCT-
PYKTOPCKUX pPELLUEHUN Hamboree BbIrogHOE C 3KOHOMWYECKOW TOYKM 3pe-
HUsA. Pac4yeTbl peanusoBaHbl B OpMe 1po8epoYHO20 U MPoeKmupo80YHO-
20. Nog npoekmupo8oYHbIM pacyemom MOHUMAETCH KOMIMEKC BblYUCIie-
HU NO onpeaeneHnto OCHOBHbIX FEOMETPUYECKMX Pa3MePOB COEQNHEHUS,
a nNpuv rpoeepoYHOM pacyeme onpeaensitoTca 3HadvyeHns KoapdPUUNEHTOB
3anaca. [pu aTom Kputepmem pacdeTa pe3b00oBbIX COEAMHEHUN ABMSOTCS
yCroBMe OTCYTCTBME CABUra N PacKpbITUS COMPSXKEHHbIX NOBEPXHOCTEN, a
Takke cTaTuyeckas M ycTtanoCTHad MNPOYHOCTb 3MIEMEHTOB COEOMHEHUS;
CBapHble LUBbI PAacCYMTbIBAOTCA M3 YCIOBUSA CTaTUYECKOM U yCTaroCTHOM
NPOYHOCTK; 3aKrfenoyvHble COEeAMHEHUS PacCYUTbIBAOTCA U3  YCrOBUSA
NPOYHOCTU NMPU NOCTOAHHOM Harpyske;

Kputepuem pacyeTta coeauHEHUN OeTanen BpalleHUs MOXET ObITb
(B 3aBMCMMOCTM OT TMMa) yCnoBue OTCYTCTBUSA COABUra UM pPackpbITUS CO-
NPSPKEHHBbIX NOBEPXHOCTEN, NMNMBO cTaTudeckasa M yCTanocTHas MPOYHOCTH
9MIEMEHTOB COEMHEHMUS, a TaKkKe COBOKYMHOCTb 060MX KpUTEPUEB.
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OBLUUE NMNOJTOXEHUA

APM Joint — 510 Mmoaynb Ans pacyeTa U NpPoeKkTUpoBaHUS coeanHe-
HUN.

Cucmema ro3sorsisiem paccyumame:

- rpynnoBble pe3bboBble COeaVHEHMS, NOCTaBMNEHHbIE B OTBEPCTUE C
3a30poOM 1 Be3, yCTaHOBISIEHHbIE B NPOU3BOSIbHOM MNopsake U npeaHasHa-
YeHHble ONA CoOegVMHEHUS MPOU3BOSIbHBIX MOBEPXHOCTEN. [1pn 3TOM B Kade-
CTBE 3rIeMEHTOB KpenneHus MoryT ObiTb paccyuTaHbl OONTbl, BUHTbLI U
LUINWUNBbKK, paboTaroLme npy Npon3BoSIbHOM BHELLHEM HarpyXeHuu.

- CBapHble coefuHEHUd, NpWU MNPOU3BOSIbHOMW BHELLUHEW Harpyske U
NPOU3BOSIbHOM pa3MeLLEeHNN CBapPHbIX LLBOB HUXeCneayrLwmx TUMOB:

CTbIKOBbIE;

TaBpOBbIE;

HaxXNeCTOYHbIE;

TOYeYHas cBapka.

- 3aKnenoyHble COoeAVHEHWUS MPOU3BOSIBHOIO pPasMELLEeHUs U npu
NPOU3BOJSTIbHOM MITOCKOM HarpyXeHuu;

- coeHeHna peTanen BpalleHWs, KOHCTPYKTMBHO BbINOSIHEHHbIE
Kak:

COeIHEHUS C HaTAroM LMIIMHOPUYECKOU UNU KOHNYECKOM popMbl;

LUNULEBbLIE UMW LUNOHOYHbIE COeAUHEHNSA pa3HbIX TUMOB;

LWITUPTOBLIE COEANHEHUA paanaribHble N OCEBbIE;

COeIHEHUS KOHNYECKUMW KorbLiaMu;

KNeMMoBble COeHEHUS PasfIMYHOro KOHCTPYKTUBHOMO BbINOSTHEHUS;

NpodounbHbIE COeANHEHNS Pa3NNYHbBIX MOANMDUKALINA.

UcxoaHble aaHHbIe

McxoaHbIMM JaHHBIMKU ONA pacveTa COeAUHEHUI ABNAOTCSA reoMeT-
pUs COeOUHEHMUs, BHELLHME Harpy3ku, a Takke psg Apyryx napameTpos,
KOTOpble XapaKTepusyoT BblbpaHHble MaTepuansl, KoadduuneHTsl 3anaca
N T7.4. CNMCOK 3TUX KOHCTAHT NPUBEOEH HUXE

KoadphdmumeHT 3anaca no cmatumo 1.1...1.4

KoappuumeHT 3anaca no casury 1.1 ... 1.4

KoahpunumeHT ocHoBHOM Harpy3km 0.2 ... 0.3

npegesn TekyydecTu

KO9(pPULMEHT TpeHus

npezges npo4YHoOCTU

[ns Bcex TMNOB COeOMHEHUN BbIMUCNAITCA crefylowme reomeTpu-
Yeckne napameTpbl:

1. Mnowaab (Kpome TOYEeYHOW CBapKN).

Moa nnowaablo Ons pe3bboBblX, 3aKNenoOYHbIX U CTbIKOBbLIX CBap-
HbIX COeAMHEHMN MOHUMaeTCHa nnowaib NOBEpPXHOCTU CTbika, a Afs TaB-
POBbIX U HAXJIECTOYHbIX CBAPHbIX NoWaab LUBa.
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2. KoopauHaTtbl LieHTpa macc.

3. OceBble MOMEHTbl MHEPLIMU, OTHOCUTENBHO OBYX B3aUMHO nep-
neHauKkynsapHoix ocen (X n'Y).

4. Yron HakrnoHa rfnaBHbIX LleHTparibHbIX OCEeN.

OnpepeneHue

[MaBHbIMW UEeHTparbHbIMKM OCAMM Ha3blBalOTCA [ABE B3aWMHO-
nepneHanKynspHble OCW, NPOXOoAdlimMe Yepes3 LEeHT MacC, OTHOCUTESbHO
KOTOPbIX OCEBble MOMEHTbl MHEPUMM WUMEKT MakKCUMarbHOe 3HadeHue
(CMeLlEeHHbI MOMEHT PaBeH HYIHO).

[anee paccunTbiBalOTCA NapamMeTpbl XapakTepHble ANns AaHHOro Tu-
na coeguvHeHne 1 Tuna pacdeta. Hmxe npuBoaaTCa pacyeTHble napameT-
pbl MO TUMNaM.

FpynnoBble pe3b60Bble coeaAnHEHUA

[‘pynnoBble pe3bboBble COEANHEHUSI C BUHTAMU, YCTAHOBEHHbIMU C
3a30pOM.

[na aToun rpynnbl COeAUHEHUI PaCcCYUTLIBAOTCA:

Cuna 3aTsXKu 6onTa.

MakcumanbHas Harpyska, gencTsytowas Ha 6onT.

MakcumanbHoe gaBneHue Ha CTbIK.

OvameTp 6onTa - HapyXHbIN AnameTp pe3bbbl.

Mpu npoBepo4HOM pacyeTe AobaBnaTcsa KoadduumMeHTbl 3anaca:

KoadchcpuumeHT 3anaca BLIHOCIIMBOCTU - OTHOLLEHWE AOMNYCTUMOro
Yncna UMKIoB Harpy>XeHust K akTuyeckm AeNCTBYOLWEMY YNCHY LMKIIOB.

KoaddhmumeHT 3anaca npovyHOCTU - OTHOLLEHNE Npeaena NPoYHo-
CTM MaTepuana 6onta, K pakTM4ecKoMy HanpsbkeHuto Hambonee Harpy-
XeHHoro 6onTa.

pynnoBble pe3bboBble COEANHEHUS C BUHTAMW, YCTaAHOBMEHHbLIMU
6e3 3a3opa.

[ns aTon rpynnbl COeAUHEHUN PacCYNTLIBAOTCA:

OwvameTp 6onTta - AgnameTp CTEPXKHA bonTa.

MakcumanbHaa caBuramrolas Harpyska Ha 6onT - Harpyska, npu-
NoXeHHasi B NIIOCKOCTU CTbIKa, AEWCTBYOWAs Ha Hanbornee HarpyXeHHbIN
bonT.

MuHuManbHaa TosIWMHA NAACTUHbI - HAaMMeHbLas ToNwMHa nna-
CTWUHBI, NP KOTOPOM (hakTUYEeCKMe HanpsKeHNA CMATUSA paBHbl AonycKae-
MbIM.

Mpu npoBepo4HOM pacyeTe gobasnseTca KoaddnUMEHT 3anaca:
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Koadchc¢puumeHT 3anaca npoyYHOCTM NO CABUTY - OTHOLLEHME oMYyC-
KaemMoro HanpsbkeHus casura matepmana donta K pakTm4yeckun OencTByto-
LLLeMy HanpsKeHuto Hanbornee Harpy>xeHHoro 6onra.

B oboux cnyyaax gaBneHusi B CTbike BbIBOOAATCA B BMAE KapTbl pac-
npegeneHuns no NoBEPXHOCTU CThIKa.

3akneno4yHble coeauHeHuns

OuameTp 3aKknenku - guameTp CTEPXKHA 3aknenkn 6es BHyTpeHHero
oTBepcTunda. Ecnu 3aknénka nmeeT BHYTPEHHee OTBEpPCTUE, TO PacyEeT He-
0bXoaMMbIX MamMeTpoB criefyeT BECTU U3 YCOBUSA paBeHCTBa nroLagen
nonepeyYHbIX CE4YEHUN.

MakcumanbHaa caBurarollas Harpy3ka Ha 3aknénky - Harpyska,
NPUNoXeHHas B NMOCKOCTU CTbika, AeNCTBYOLLAas Ha Hanbonee HarpyxeH-
HYIO 3aKNernky.

MuHuMmanbHaa TonwmMHa nNacTUHbI - HAMMeHbLIasa TomMwnHa nra-
CTWHbI, MPU KOTOPOW paKTUYECKMe HanpsXKeHUs CMATUS paBHbl Jomnyckae-
MbIM.

Mpu NnpoBepo4HOM pacyeéTe gobasnseTca KoadduUMEHT 3anaca:.

KoadppuumeHT 3anaca npoYyHOCTM NO CABUrY - OTHOLLEHWE AoMycC-
KaeMoro HanpsbkeHusi coBura matepuana 3aknenku K dakTu4eckn OencT-
BYIOLLIEMY HanpsiKeHUo Hanbonee Harpy>KeHHOW 3aKnenKku.

TaBpOBble N HaxmnectToYyHblie coeaANHeHUA

MakcumanbHoOe 3KBMBaneHTHOE HanpsiXeHue - HanpsxeHne, nen-
CTBylOLlee B Hanmbonee Harpy>eHHOW Touke cBapHoro Lwea. [loag akBuBa-
NEHTHbIM HanpskeHNeM MNOHMMAaEeTCH HanpsKeHne pacTsHKeHUs, BbI3bl-
BalolLLiee Takoe Xe paspyliatoliee BO3AENCTBME, YTO U COBOKYNMHOCTb HOP-
MarnbHbIX U KacaTeSlbHbIX HanpsXXeHUN.

KaTteT cBapHOro wBa - reoMeTpuyeckasa xapakrepuctmka nornepeu-
HOrMo CeYeHus LBa, OYepPTaHUA KOTOPOro HanoMuWHalT paBHOBeOpEeHHbIN
NPAMOYroNbHLIM TPeyrofibHUK. BennunHa kateTta no3sonseT onpenenuTb
COOTBETCTBYHOLLNN AnaMeTp anekTpoaa.

Mpwn npoBepo4HOM pacuyeéTe gobaBnaTca KoaddpuumeHTbl 3anaca:

KoadchcpuumeHT 3anaca NpoOYHOCTU - OTHOLLIEHNE J0MYyCKaemMoro Ha-
NPsSP>KEHNS MaTepuana CcBapHOro wBea K hakTuyeckn OenCTBYIOWEMY IKBU-
BalleHTHOMY HanpsKeHUto B Hanbornee Harpy>XeHHOM TOYKe.

KoadchcpuumeHT 3anaca BLIHOCSIMBOCTU - OTHOLLEHWE AOMNYCTUMOro
yucra UMKITOB Harpy>XeHust K pakTndeckn OencTeyowemMy YMCry LMKIIOB.
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HanpsokeHnsa B cBapHOM LIBE BbIBOASATCS B BUAE KapTbl HANPSXKEHUN.
ToyeuyHas cBapka

OnameTp TouUKMW.

B npoBepo4HOM pacyeTe gobaBnaTcsa KoadpuLmMeHThl 3anaca:

KoadhcpmumeHT 3anaca npoYyHOCTU NO CABUrY - OTHOLLEHNE JOnycC-
KaemMoro HanpshkeHusa caBura matepmana TOYKM K (pakTudeckn OenCTByio-
LLIEMY HaNPSKEHUIO Hanbonee Harpy>XeHHON TOYKMN.

KoadchcpuumeHT 3anaca BbIHOCIIMBOCTU - OTHOLLEHWE AOMNYCTUMOro
Yncna UMKIoB Harpy>XeHust K akTuyeckm AeNCcTBYoLWEMY YNCHY LMKIIOB.

CTblKOBasi cBapka

MakcumanbHoOe 3KBMBaneHTHOE HanpsikeHue - HanpsxeHue, nen-
CTBYlOLLee B Hanboree HarpyXeHHOW Touyke CTblka. [Nof SKBMBaNeHTHbIM
Hanps>keHMeM NOHUMAETCS HarnpshKeHWe pacTaXXeHus!, Bbi3biBatoLLee Takoe
Xe paspyLuarollee Bo34encTBne, YTo U COBOKYMHOCTb HOPMarbHbIX U Kaca-
TenbHbIX HANPSXKEHUM.

KoaddmumeHT 3anaca npovYHOCTU - OTHOLLEHNE JOMNYCKAaeMOoro Ha-
NPsSXKEeHNs Matepuana CTblka K pakTuyeckn OenCTBYIOLLEeMY 3KBUBAaNeHT-
HOMY HanpsPKeHUo B Hanbornee Harpy>XeHHOW TOYKe.

KoachcpuumeHT 3anaca TeKy4eCcTU - OTHOLUEHME npeaeria Tekyye-
CTW MaTepmana CTblka K 0akTU4eckn OeNCTBYIOLWEMY SKBUBASIEHTHOMY Ha-
NPsSKEeHUIO B Hanbornee Harpy>eHHOM TOYKe.

[Mpn NnpoBepo4HOM pacyéTe fobaBndeTcsa KoadpuumeHT 3anaca:

KoadchcpuumeHT 3anaca BLIHOCSIMBOCTU - OTHOLLEHWE AOMNYCTUMOro
4Yncna LMKITOB HarpyXeHus K pakTuyeckn OenCTBYIOWEMY YMUCITY LINKINOB.

HanpsbkeHus B CTbike BbIBOOATCS B BUAE KapTbl HANPSXKEHUN.

CoeavHeHus getanen BpalleHuUs
LLinoHOYHBbIEe coeanHeHunsA

Bce reomeTpuyeckmne napameTpbl LUNOHKN.

[onyckaemble HanpskeHust AN BblOpaHHbIX MaTepuanoB coeaunHe-
HUS.

[encTeyroLne HanpsXKeHns B COegUHEHUN.

LLInoHka BbIbupaeTcs na 6asbl JaHHbIX B 3@aBUCUMOCTU OT TeKyLLero
cTaHgapTa.
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CoeanHeHUA LMNUHAOPUYECKNX AeTanen C HaTArom

MunHUManbHbIN TpebyeMbln HaATAr U3 YCNOBUSA HE packpbiTUs/casura

CTblKa.

MakcumanbHbIM HaTAr U3 YCNoBUA KOHTAKTHOW NPOYHOCTWU aeTaneu

coeanNHEHNA.

HaGop nocagok BblIOpaHHbIX U3 6a3bl AaHHbIX. [NA KaXXgon nocanku

cunTaeTcs MMH/Makc cuna Heobxoanmas ans C60pKl/I coeanHeHNA.

HNA.

CoeAnHeHUA KOHUYECKUX AeTanen ¢ HaTArom
Heobxoaumas cmna 3aTaxKu.

[MepemelLeHne BTYIKN NPU 3aTsKKeE.
KoadppuumneHT 3anaca no Teky4ecTu BTYIIKW.
CoeanHeHUsA KOHUYECKUMU KONbLaMu
Heobxogumas cuna 3aTsikKu.

[MepemelLeHne BTYIKM NpU 3aTsKKE.
KoadppumuneHT 3anaca no TeKy4yecTtu BTYIIKW.
KoadbpuumeHT 3anaca no Tekyy4ecTu Bana.

WTudtoBble coeanHeHUn

OnameTp WwtngToB.
[onyckaemble HanpskeHust AN BblOpaHHbIX MaTepuanoB coeanHe-

[encTBylolne HanpsSXKeHNa B COegUHEHNN.

KnemmoBble coeanHeHus

[AnameTp BUHTOB.

[onyckaemble HaNps»KeHnsa Onsa BbIOpaHHOro MaTtepuana BUHTA.
[encTByroLne Hanps>KeHNs B COegMHEHUN.

LUnnueBble coeanHeHuUsA

Habop BbIbpaHHbIX 13 6a3bl AaHHbLIX COEAVHEHUN.

MeToabl U KpUTEPUM pacyéTa

Pe3bboBble coegnHeHUs
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Kputepun pacyeta rpynnoBbiX pe3bboBbIX COEAMHEHUN 3aBUCUT OT
cnocoba yCTaHOBKM BUHTOB W OT BWAA BHELUHEW Harpy3kum K HUM Npuro-
XeHHOWN. B 3aBMCMMOCTM OT 3TOro pacyeTbl 6bIBalOT Ha HEpPACKPbITUE CThbl-
Ka U HeCcABUraeMocCTb JeTanemn B KOHTaKTe.

BHewHne Harpysku, OeCTBYIOLLME HA MNOCKUNA CTbIK, NPUBOOATCA K
rMaBHOMY BEKTOPY U K rMaBHOMY MOMEHTY, NPUIOXEHHOMY K LEHTPY Macc.
PacueTHble napameTpbl pe3bboBbIX COeANHEHUI ONpeaensaTCs Ha OCHO-
BaHWW MpuHUMNa cyneprnos3vunn. BUHTbLI paccymTbiBalOTCA HA CTaTUYECKYHO
M YCTariOCTHYK MPOYHOCTb MpWU pacTsikeHun. PacyeT ycTtanocTHOW npou-
HOCTU BbIMOSHAETCS TOMbKO B Cllydae nepeMeHHOM BHELLHEN Harpy3ku.

[Mpn NpoBepo4YHOM pacyeTe onpenensarTcs 3HaYeHUss KoapdpuuneH-
TOB 3anaca. B cny4yae ycTaHOBKM BUHTOB 6€3 3a30pa KpUTepmMeM mx pacye-
Ta ABNAETCH NPOYHOCTb Ha CPe3 N Ha CMATUE BUHTOB. Harpyskn Ha BUHTLI
NnoslydeHHble No pesynbTaTaM pacyeTa NpeacTaBnalTCa B BUAE KapT Ha-
rPY3KN Ha BMHTbI, @ AaBliEHNEe B KOHTaKTe npencTaBndeTcsd B BUAe KapTbl
yOenbHbIX aBneHun. M3 aHanusa kapTbl AaBfieHUW MOXHO onpenenntb
BEPOATHOCTb paspyLUeHUs MOBEPXHOCTU B KOHTakTe. KapTbl Harpys3ok Ha
BUHTbI 4al0T npeacTtasneHnsa 06 appekTMBHOCTU UX NCMONb30BaHWA.

3akneno4yHble coeauHeHuns

PaccuutbiBaoTCcs Ha cpe3 n cMaTune npun ycrioBun HarpyxeHmm co-
eaVHEHNN Harpy3kamu D,GI?ICTBWOLLI,I/IMM B MNOCKOCTU CTbika. CaBuratowme
Harpy3ku Ha 3aKrnenky npeactaBliAloTCA B BUOE KapTbl HArpy3ok.

CBapHble coeAnHEHUA

Ctatnuyeckasi NPOYHOCTb CBapPHbIX COEAUHEHWN BbIMOSHEHHbIX CTbl-
KOBbIM LUBOM PacCUMTbIBAETCA METOAOM KOHEYHbIX 3NIEMEHTOB, B KOTOPOM
KpOMe HOMMHAaIbHbIX HanpsKeHUn onpeaensaiTca U MECTHbIE B MeCTax UX
KOHLEHTPaLUNN, YTO NUCMONb3YETCS NPU BbINOSIHEHUM MPOBEPOYHOrO pacye-
Ta Ha BbIHOCIMBOCTb. [pOBEPOYHBLIN pacyeT B 3TOM Criydae CBOAUTCS K
onpeneneHnto koadpguumeHTa 3anaca ctaTM4eckon U yCcTtarnoCcTHOM Npou-
HOCTW.

[MpOEKTUPOBOYHBIA pacyeT YrNnoBbIX LIBOB BbIMNOIHAETCA METOAO0M
NONSIPHOMO N OCEBbIX MOMEHTOB MHEPLMU U CBOAUTCHA K onpeneneHuto
pa3mepa kaTteTa CBapHOro LiBa.

PacyeT Npo4YHOCTU BbINOMHAETCA MO 3KBMBANEHTHbIM HanpshKeHusmMm,
NoJSTly4EHHbIM Ha OCHOBAHUN 3HEPreTUYeckon Teopmum NnpodHocTu. MNpu npo-
EKTUPOBOYHOM pacyeTe HanpsbkeHHO OedOpPMUPOBAHHOE COCTOSIHUE
CBapHbIX LWBOB OonpeaeniieTcs MeTo4OM KOHEYHbIX 35IEMEHTOB U CBOOMUTCS
K pacyeTy KOa(ppuMUMEHTOB 3anaca CTaTU4eCKOW U YCTarloCTHOW MPOYHO-
CTW.
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Kpome TOro, Ans BCECTOPOHHEro aHanusa Hanps»keHHOEe COCTOsIHWE
npeacTaBnseTcsl B BUAE KapT 9KBMBANEHTHbIX HaMNpsiKeHU B LIBETHOM MC-
MOMHEHMM, C MOMOLLBIO KOTOPbIX MOXHO OMNPeAenuTb Mano HanpsiKeHHble
YyYacTK/ CBapHOro LwiBa W, B clydyae HeoOXOAMMOCTW, OTpeadakTUpoBaTb
KOHpUrypauuio ¢ Lernbio NonyYyeHns paBHOMPOYHbIX KOHpUrypauuil.

CoeavHeHuna geTtaneu BpaweHus

[na coeguMHeHWn ¢ HaTArom ucnonb3yeTcs pelleHne 3agayu Jlave.

[na octanbHbIX COegMHEHN UCMNOSb3YEeTCA PaBEHCTBO BHELLHEN Ha-
rPY3KM U BHYTPEHHUX CUIOBbIX DakTOpPOB.

Kputepun ona pacyeta coeguHeHUn getanen BpalleHuss 3aBucuT oT
TMNa coeguMHEHNA N MOXET BbITb OOHUM U3:

KoadhdmumneHT 3anaca no HepacKpbITUKO CTblKa UNU KOSPULUMEHT
3anaca no casury.

KoadhdpumumeHT 3anaca no crtatM4eckom M ycTarioCTHOW MPOYHOCTHU
9N1IEMEHTOB COEANHEHMS.

Penaktop coeauHeHum

Pepaktop coeaumHeHun, Bxogawmnm B coctaB cuctemol APM Joint,
npeacraBnsaeT cobon cneumann3npoBaHHbIn rpaddMvyeCcKUn penakTop, Ko-
TOpbIN JaeT B pacrnopsKeHne nonb3oBaTtens rubkne n yoobHble cpeacrsea
OnNa 3agaHnsa reoMmeTpum coeiHEHNs 1 BBOA4A Harpy3ok.

KoMnoHeHTbI pegakTtopa coeAUHEHUN

BHewHnn Buag pepaktopa coeauHeHun APM Joint nokasaH Ha pu-
CyHKe 5.1. Ero OCHOBHbIMW 3fiEMEHTaMN SBMSKOTCA MHCTPYMEHTanbHas
naHesnb, MHGPOPMaLMOHHAA NaHenNb, NIMHENKM N paboyee norne (OKHO pe-
OAKTUPOBaHUS).
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PucyHok 5.1 BHellHUn B, pegaktopa coeanHeHnN

Pabouyee none

Pabouee none siBnaeTcAa rmaBHbIM KOMMOHEHTOM pedakTtopa coenu-
HeHun. B Hem oTobpakaeTcs reoMeTpus COEAUHEHUS, U BbINOJTHATCS
ornepauunmn rno ero popmMmMpoBaHNIO N N3MEHEHUID. B HEM Takke nokasbiBa-
I0TCA OENCTBYIOWME HAa COeNHEHUST Harpys3Ku.

NMnHenkn

Penaktop Bkno4yaeT B cebs gBe NUMHENKN - BEPTUKanbHYO U ropu-
30HTanbHYy0. Ha nuHenkax nokasaHbl LWKasibl, KOTOpble 3aBUCAT OT TeKy-
lero macwraba nsobpaxeHus U Tekywmx eguHuy, namepeHus. JInHemnkm
OHOBPEMEHHO ABNSAKTCSA NOSI0OCaMU MPOKPYTKM - HAXMUMas KHOMKK Ha Nn-
HenKax MOXHO NpocMaTpmuBaTh pasHble ydacTku paboden NoCKOCTU.

UHcdopmaumoHHan naHenb

NHdopmaumoHHas naHenb ncrnonb3yeTcs ANnA BbiBOAA TEKyLMX 3Ha-
YEeHUN napameTpoB B MNpoOLlECCe MNPOEKTUpoBaHUS coeguHeHnd. Habop
oTObpaxxaeMblX NapameTpoB 3aBUCUT OT TOrO, C KakKUM 3f1EMEHTOM Bbl pa-
boTtaeTe. Tak, Hanpumep, NPN PUCOBAHUN OKPY>XXHOCTU HA MHGPOPMAaLMOH-
HOW NaHenu nokasblBalTCA KoopauHaThl Kypcopa 1 paguyc (PUCYHOK 5.2).

|X= 125 =848 R= 24.1

PucyHok 5.2
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UHCcTpymeHTanbHasa naHenb
MHCTpyMeHTanbHaa naHenb COOEPXUT KHOMKM ANS Bbl30BAa OCHOB-
HbIX KOMaH pefakTopa, a Takke AN Bbi30Ba KHOMOYHONO MEHK HWXKHErO
ypoBHS (pucyHoK 5.3). [Ins Bbl30Ba HY)XHOW KOMaHAbl LUENKHUTE J1eBOU
KHOMKOW MbILUX HA COOTBETCTBYHOLLEN KHOIMKE.

O|@8|2|@) Lle|id x| &0 il -5 -5 ]|
PucyHok 5.3

214 A

YBenunyeHue pasmepoB paboyero nons
[Monb3oBaTtesnib MOXET yBENUYNTL pa3Mepbl paboyero nons 3a cyeT
yOaneHusi ¢ 9KpaHa NIMHeeK, NHCTPYMEHTaNbHOM U MHAOPMaLMOHHON na-
Henen. [na aToro ucnonb3ylTca KoMaHabl JInHeuku, MNaHenb MHCTPY-
MeHTOB, OKHO cTatyca BcnmbiBatowero meHto Bua. B nobon mMomeHT
BPEMEHU KaXbl N3 3TUX 3rIEMEHTOB MOXXHO CHOBA BEPHYTb Ha 3KpaH.

MacwTab nsobpaxeHus
Ona n3ameHeHuss macwtaba unsobpaxeHust CryxuT komaHga Ycra-
HoBKM - MacwTtab. B guanoroBom okHe, NOkazaHHOM Ha pUcyHke 5.4. Bbl
MOXeTe BBECTU HYXHbIn MacwiTab B none Macwmab wnn Bblbpatb 0guH 13
cTaHaapTHbIX MacwTtabos (1:2,1:5,1:10um T.4.).

HeTanoeute mMacwrad 1 k |

HreHeWITE Heenyure

| |251|
15|11EI| 1| 501 |
| i

1:28 15III| 1nn1|

1;1nn|1;1nnn| 10: 1 |1nnu;1|

Ok | OTraeHa | Enpaﬁha|

PucyHok 5.4

ManuTtpbl pegakropa
ManuTpon HasbiBaeTCA COBOKYMHOCTb LBETOB, WUCMOMNb3yeMbIX A4
pucoBaHna rpacmnyecknx NpUMMUTUBOB, Harpy3ok, 60MTOB, 3aKNENOK, TOYEK
cBapku, a Takke uBeTa (poHa M uBeTa NUHUK BCoMoratesibHOW ceTku. B
pacrnopshkeHun nonb3oBaTtend nmeetca 4vetblpe nanutpbl (“‘cepas”, “Oe-
nag”, “depHasa” n “yepHoe Ha 6eniom”). [Ina BbIbopa NanuTpbl UCMONb3YyeT-
cq KomaHaa YctaHoBKM - ManuTpa.
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BcnomorarenbHasi ceTka
[na nydwero Bu3yanbHOro KOHTPOMA Npy pUcoBaHUM reoMeTpun co-
eOVHEHUS B NoSie peaakropa MOXeT BbIBOANTLCA BCoOMoraTesibHasa npsa-
MoyronbHasa ceTtka. C nomowbio KomaHabl YcTaHOBKU — CeTKa... Nonb3o-
BaTeNb MOXET BblbpaThb LIar CETKN U TUM JIMHUIA CETKMN.

OBLUME NMPUHUUIMNBI PABOTbI C PEOJAKTOPOM

Tunbl 3nemeHTOB

Bce reomeTpuyeckne obbekTbl (IMHUS, OTPE30K, OKPYXXHOCTb, Ayra,
TOYKa), pucyemble ¢ nomoLubto pegakropa AlNM Joint, nensarca Ha ocHos-
Hble N 8criomMo2amersibHbIe.

[na Ttoro 4tobbl NnpeactaBuTb cebe pasnuumne Mexgy OCHOBHbIMU U
BCMOMOraTefibHbIMX 3fiEMEHTaMK, MONe3HO BCMNOMHUTb, KakK CcO34aeTcs
OObIYHbIN “py4yHON” YepTex. B paboTte Hag HUM YepTexHWK 3agaeTt pabo-
yne, “BCnomMmoraTersibHble” 9N1IeMEHTbI - TOYKN, FIMHUU, OKPYXXHOCTU U T.1., KO-
TOpble UCMOMb3YTCA ANA MOCTPOEHUSA OCHOBHbLIX 3f1EMEHTOB, COCTaB-
NALWMX rNaBHOE cogepxaHue vepTtexa. [JonycTM oObekT, KOTOPbIN Mbl
OOMKHbl HAPUCOBATb COAEPXKUT CEPUID OTBEPCTUN, LLEHTPbLI KOTOPbLIX Nnexat
Ha OQHOM NUHUN UM Ha OOHOM OKPYXXHOCTW. B aTOM cnyvae yaobHO CHa-
Yyana 3agaTb BCNOMOraTesnbHbIi OOBEKT - JIMHUIO UMW OKPY>XHOCTb, KOTO-
pble He ByaeT BXOAUTb B OKOHYATESbHLIM BapuaHT YyepTexa, a UCnosb3y-
IOTCA TONbKO ANs yaobcTBa NOCTPOEHNSA U peaakTUPOBaHUS.

[lns 3agaHna OCHOBHbIX W BCrnomoraTternbHblX anemeHtoB B AlM
Joint ncnonb3yTcHa pasHble KOMaHAbl: A9 OCHOBHbIX 35IEMEHTOB KOMaH-
abl meHo MNMaHenb MHCTpyMeHTOB PucoBaHue, 4nA BCNoMoraTesnbHbIX -
NMaHenb wuHcTpymeHTOB BcnomorartenbHble. OCHOBHble W BCNoMora-
TeNbHbIE 3MIEMEHTbI Pa3nNMyaloTCA M BHELWHE - NepBble M300paXkarTcs
CMMOLWHbBIMY FIMHUAMU, BTOPbIE - MYHKTUPHbBIMM.

CBA3un Mexay aneMeHTamMu

PeanbHble reomeTpuyeckne oObeKTbl, BKMNOYasi U Te, C KOTOPbIMU
npUXoanTCs UMEeTb OeNno Npu NMPOeKTUPOBaHUM COeOUHEHUN OeTanen ma-
LLUMH, KaK NpaBuiio, UMEKT MePapPXNYECKYIO CTPYKTYpY. OTO O3HAYaeT, vTo
B UX COCTaBe MOXHO BblOENUTb ‘rnaBHble” 3NeMeHTbl, COoCTaBnsowme
‘ckeneTt” popMbl 1 BTOPOCTENEHHbIE, KOTOPbIE MOXHO paccMaTpuBaTb Kak
nokanbHble KOMMOHEHTbl. PasgeneHne Ha OCHOBHblE U BTOPOCTEMNEHHbIE
afieMeHTbl NpeaycMaTpuBaeT Hanudue CBA3M MeXay HUMK - foKalbHble
KOMMOHEHTbI MPUBA3aHbl K OCHOBHbLIM. [ pyrmM MCTOYHMKOM MEPaPXNYHOCTH
SIBNSAETCSH MNOCTPOEHNE, B NpoLiecce KOTOPOro yaobHo ncrnonb3oBaTb BCMO-
MoraTeribHble 3fieMEHTbl, K KOTOPbIM MNPUBA3bLIBAOTCSA OCHOBHble. Elue
OLWNH BaXXHbI NCTOYHUK BO3HUKHOBEHUSA NepapxXuun - napameTpusaums, Ko-
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TOopasi Takke npegnosniaraeT HanuMume formM4YecKNX CBA3EN MeXay 3neMeH-
TamMu YepTexa.

B npouecce noctpoeHna obbektoB B pegaktope AINM Joint mexay
HUMW yCTaHaBNMBAKOTCSA CBS3WM, TUM KOTOPbIX 3aBUCUT OT crnocoba no-
CTPOEHMUS KaXKO0ro afeMeHTa.

OTa cBA3b 0bycnaBnMBaeT 3aBUCMMOCTb Pa3MepPOB U PacrnosioXeHns
oObeKkTa OT napamMeTpoB OOBLEKTOB, C KOTOPbLIMU OH CBs3aH. PaccMoTpum
9TO Ha KOHKPETHbIX NpuMepax.

[MycTb Bbl NOCTPOUNU OKPYXXHOCTb KacaTernbHyl K ABYM BCromora-
TeNbHbIM MNPsMbIM. Toraa nNpu U3MEHEeHUN MONOXeHus Nbon 13 ITUX
NPSMbIX U3MEHUT CBOE MOSIOXKEHME U OKPY)KHOCTbL. [Jpyron npumep: gonyc-
TUM, Bbl MOCTPOUSIM OTPE30K, KOHLbI KOTOPOro NpuBA3aHbl K ABYM Yy3riawm,
TOrga, N3MEeHsIst NONIOXKEeHUe 3TUX Y3noB, Bbl ByaeTe U3MeHATb pasmMepbl U
NonoXeHne oTpeska.

Bbi6op pexuma
[na Toro 4tobbl HapucoBaTb COEAMHEHNE HY)KHO 3a4aTb €ro KOHCT-
PYKTUBHbIE 3NEMEHTbI; ANs NPOBEAEHUS PacYEeTOB, HY)KHO TakKKe BBECTU
Harpy3kn. Ymob6blI Hapucoeamb usiu ompedakmupoeamb KaKoU-s1ub6o
3/1eMeHmM, HYXXHO MepeK/IioYumb pedakmop 6 pPeXxumM pucoeaHus
amoeo asieMeHma. [Ans 3Toro Hy>HO BblbpaTb NMMOO COOTBETCTBYIOLLYIO
KHOMKY Ha MHCTPYMEHTAasIbHOM NaHenn, Nnbo kKomaHay B MEHIO.

PucoBaHue

PucoBaHue anemeHTa (MpumMnTUBaA) CBOAUTCS K 3aaHUIO TOYeEK, Or-
pefensowmnx ero pasmepbl U NOSIOXKEHWE Ha NIOCKOCTU, MPUYEM 3TU TOYKK
N NOPSIAOK MX BBOLA 3aBUCAT OT TOro, Kakum obpas3om pucyetcsi 06BHEKT.
Tak, Hanpumep, ecnn Bbl CTPOUTE OKPYXXHOCTb MO LEHTPY U paguycy, To
CHayarna Hy>XHO 3afaTb LUEeHTP OKPYXXHOCTW, a 3aTeM YCTaHOBUTb Tpebye-
MbI paguyc. YToObl 3a4aTb TOUKY HY>KHO NOABECTU K HEN Kypcop U HaxaTb
Jiesyro KHOMKY MbIwK. B npouecce nepemeLleHns Kypcopa npu pucoBaHum
NPUMUTMBA Ha SKpaHe puUcyeTcs Tekylaa dpopma (Mnu Tekywme rabapuThbl)
35ieMeHTa, a B OKHe CTaTyca BbIBOAATCH TeKyLlue 3HaYeHUs OCHOBHbIX Ma-
pamMeTpoB. HaxaTtne npaeol KHOMKM Mbiln B BONbLIMHCTBE Crydaes npu-
BOOMT K OTMEHe npeabiaylwien KomaHabl.

PepakTupoBaHue

PepaktupoBaHune B cucteme AlNM Joint BkntoyaeT B cebsa nameHe-
HMe NapaMeTpoB 3NIEMEHTOB COEAMHEHUS, a Takke uX yaaneHue. YTobbl
NepenTn B peXUM peaakTMpOBaHUS NIEMEHTOB HYXXHO BbibpaTb KoMaHay
PepaktnpoBaHue - PepaktupoBaTb WM HaXaTb COOTBETCTBYHOLLYIO
KHONKY. PegaktupoBaHue ocyLleCTBAAETCS B HECKOSIbKO 3TarnoB U 3aBUCUT
OT cnocoba NOCTPOEHUS ArIEMEHTa U ero CBA3n C ApYrMMu aneMeHTaMu:

1. BbI6op pegakTnpyemMmoro afnemMeHTa.
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2. Boibop pegaktvpyemMoro napameTtpa.
3. YcTtaHoBKa TpebyeMbix pasmepos.
4. MNogTeepXaeHne yCTaHOBIIEHHbIX pa3MepoB.

PaccmoTpum kaxapbin aTan 6onee noapobHo.

Bbibop peaakTtupyemMmoro aniemeHTa. Utob6bl BbibpaTh anemMeHT ang
penakTMpoBaHMsl NoaBeauTe K HEMY Kypcop UM HaXMUTE FNEBYH KHOIMKY
MbIlW. B pe3ynbTate anemeHT u Te 06bEKThI, OT KOTOPbLIX OH 3aBUCUT, Bbl-
AenaTcs LBEeToM.

BbiGop napameTpa Ana peaakTupoBaHuA. JTOT 3Tan HeobsizaTe-
NEeH, ero Hammyue 3aBUCUT OT TOro, ecTb NI HeobxoaMMOCTb BblOopa na-
pameTpa ONnd pedakTupoBaHus. Ecnv Takom HeobXoouMMOCTU HEeT, 3TOT
aTan aBTOMaTU4yeckn nponyckaetca. PaccmMoTpum OencTBus Ha 3TOM 3aTa-
ne Ha npumepe. [JonycTum, Bbl peakTupyeTe OKPY>XHOCTb U €CTb BO3MOX-
HOCTb BblOOpa Mexay peaakTMpoBaHMEM paguyca Uin NoJiIoKEHUs LeHTpa
(3Ta BO3MOXHOCTb MOSABNSETCS, €CNN OKPY>KHOCTb HE 3aBUCUT OT APYrnx
anemeHToB). YT06bI pegakTMpoBaTb MOJIOXKEHME LIEHTPA MOMECTUTE Kyp-
cop 6nmxe K LUEHTPY U HaXXMUTe NEBYKD KHOMKY MbIlLX, a OANsi UBMEHEHNS
paguyca nogseauTe Kypcop K OKPY>KHOCTM U HaXXMUTE NEBYH KHOMKY Mbl-
lwn. nn npu pepakTMpoBaHUM oTpeska Anst Bblbopa KoHLA, KOTOPbIA Bbl
XOTUTE NEPEMECTUTb, NOABEANTE K HEMY KypPCOP M HAXXMUTE NIEBYIO KHOMKY
MbILLIN.

YcTaHOBKa TpebyeMbIX pa3mepoB. YCTaHOBKA pa3MepoB 1 Noso-
)KEHUS OCYLLIEeCTBAETCA nepemeLlleHneM Kypcopa. Npun aTom Ha akpaHe
pucyeTcs Tekyllast opMa arieMeHTa, KoTopasi 3aBUCUT OT CBSA3WN 3r1EMEH-
Ta C APYrMMuK. YCTaHOBUTE Tpebyembln pa3mMep U HXXMUTE NEBYIO KHOMKY
MbILLIN.

NoarBepXxaeHne yCTaHOBIEHHbIX pa3MepoB. JTOT 3Tan HaunHa-
eTcs cpasy nocre npegbigyliero. Bo Bpemsa Hero nsmeHsaTca napameTpsbl
penakTMpyemMoro afieMeHTa 1 BCex CBA3aHHbIX ¢ HUM. Ecrnv aTo npmBoauT
K oumnbKe, TO HOBble NapaMeTpbl HEe YCTAaHABMMBAKTCSA U SNIEMEHT OCTaeT-
csa 6e3 n3AmMeHeHun.

NMoBepXHOCTb CTbIKa U KOHTYPbI

[ns pacyeTa pe3bbOBbIX, 3aKMENOYHbIX, a TaKKe CTbIKOBbIX CBapHbIX
coeuHeHnn HeobxoamMmo 3agaTb NOBEPXHOCTL CcThbika. B AMNM Joint no-
BEPXHOCTb CTblka onpeaensietTca Habopom KOHTYpoB. KOHMypom ABNSETCS
3aMKHyTasi KpuBasi, COCTOsILLAs M3 OCHOBHbIX 3NIEMEHTOB, T.€. NMOCTPOEH-
HbIX C MOMOLLbIO KOMaHA, MeHto NMocTpoeHne - OTPE3KOB U OYr.

OKpy>XHOCMb - NPOCTENWNM BWL Takoro KoHTypa. [lonb3oBaTento
npegnaratTcs ABa BuAa KOHTYPOB, KOTOPble Ha3blBAOTCA BHELUHUA W
BHyTpeHHMA. OHM pasnuyatoTcs BKIIagoM, KOTOPbIA AaloT B pe3ynbTUpyto-

LLIYKO MOBEPXHOCTb. BHeWHUU KOHMYyp [y oTobpaxaeTcsa TONCTON NUHUEN
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CYHero uBeTta, BHympeHHuU By . KpacHoro. O6nacTtb, orpaHuyeHHas
BHELLUHNM KOHTYPOM, BKITHOMAETCHA B MOBEPXHOCTb CTblKa, a OrpaHUYeHHas
BHYTPEHHMM KOHTYPOM WCKMtOYaeTcs M3 MnoBepxHocTu. Ha maTematude-
CKOM £13blke 9TO O3Ha4aeT, YTO K pe3ynbTUpYyoLLEen NOBEPXHOCTN N obnac-
TAM, OrpaHWYeHHbIMU BHELLUHUMW KOHTYpamu, NPUMEHSETCS Jiornyeckas
onepaumnsa UJTIM, a k obnactam, orpaHUYEHHbIMU BHYTPEHHUMWN KOHTYpamu
onepaumna PASHOCTW. MNpuyem onepauuna PASHOCTWU nmeeT npuoputet
Hag WUJTA, T.e. obnacTb, nexauwiasi BHyTPU Kak BHELUHEro, Tak N BHyTpeHHe-
ro KOHTYpPOB, UCKNOYaeTCs 13 NoBEepXHOCTU CThika. Ha pucyHke 5.5 naetcs
nosicHaowmn npumep. Undpamm nokasaHbl HOMepa KOHTYpPOB, BHELLHWE
KOHTYypa CUHUM LBETOM BHYTPEHHMWE - KpacHbIM, a pe3ynbTupytoias no-
BEPXHOCTb CTblKa - CEPbIM.

1 1

PucyHok 5.5 lNprmep NnoBEPXHOCTU 1 00pasyoLmnX ee KOHTYpPOB

UT0o6bl 3a4aTh KOHTYP HEOBXOAMMO cHavana ero HapucosaTb OCHOB-
HbIMW 3MeMeHTaMK, a 3aTeM onpeaennTb ero, Kak BHELLUHUA UM BHYTPEH-

HUW MUcnonb3ys komaHAabl [laHHble - BHEWHMU KOHTYp n [laHHbIe -

BHYTpeHHUI KOHTYp B

Harpysku, oeucTBylowme Ha coeguHeHUs
Harpyskn oensatcs Ha HopmarsibHble K MIOCKOCTU COeOUHEHUs U Ka-
camersibHble K HEWN.
[ns Kaxgoro Tmna coeguHeHWs O0NyCcKarTCa Harpysku ornpeneneH-
HOro TUNa: UNW KacaTesNbHble UMM KaK KacaTesflbHble, TaKk U HOpMarsibHbIE.
Harpyskn BBOOATcA ¢ nomouibio komaHa [daHHble - KacaTtenbHas cuna

—

~| n laHHble - HopmanbHaa cuna .

LIEJIb PABOTbI

HayunTbca paccuntbiBaTb M NPOEKTUPOBATL COEAMHEHUN SNEMEHTOB
MaLlnH B cucteme APM Joint.
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NOPAAOK BbINOJIHEHUA PABOTbI:
NMPOEKTUPOBAHUE COEOUHEHWUN B CPEQE APM JOINT

Obwas cxema NpPoeKTUpoOBaHUSA M pacdeTa BKOYaeT B cebs cne-
ayrouime warm:

1) 3agaHue reoMeTpun CoeanHEHS;

2) PasmelleHune Harpysok, 4eNCTBYHOLWMX HA COEQNHEHVE;

3) BBog ncxoaHbIX AaHHbIX, HEOBXOANMbBIX ANsi pacyeTa;
4) BbInonHeHne NPoOekTUPOBOYHOIO pacyeTa;
5) BbinonHeHne NpoBEPOYHOro pacyeTa;
6) NpocMoTp pe3yrbTaToB pac4eToB.

Mpexae 4em NPUCTYNUTb K ONMUCaHUIO OTAENbHbIX LWaroB, HanOMHUM
onpeaeneHne nNpoeKTMPOBOYHOIO 1 MPOBEPOYHOIO pacyeToB.

[lpoekmupo8oYHbIU pacHeT geTanen MallnH npeaHasHadyeH ong on-
pefeneHns Nx OCHOBHLIX NapameTpoB Mo dhopMyram, COOTBETCTBYHOLLMM
rnaBHbIM KpuTepuam paboTocnocobHOCTN (NPOYHOCTU, MBHOCOCTOMKOCTU U
np.).

[Mpo8epOYHbIlU pacyeT ABMAETCA YTOYHAOLWMNM; ero Npou3BOAsAT, KO-
roa popma u pasmepbl geTanun yXe U3BecTHbl Mo pesyribTaTaM MpPoeKTu-
POBOYHOro pacyeta NMOO MPUHATBI UCXOAS U3 KOHCTPYKTUBHBLIX TpeboBa-
HURA.
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