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NHdpopmaumoHHan nogpepxka:
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(MAWVH) PK www.academy.kz

2KypHan «Paguoimio0uTens»
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Kiny6 ITPOrpaMMucTOB
www.programmersforum.ru

MpumMmeyaHue:

W3paHue HeKoMMepdeckoe. Bce MaTepuaisl,
TOBapHblE 3HAK{, TOPTOBHIE MapKH U JIOTOTHIIHL,
VIOMSIHYThIE B XKypHajle, IpPUHAIIE)RaT WUX
BragenbiiaM. CTaThby, IOCTyHAIOIIME B PeNaKLuIo,
PEeLEH3UPYIOTCS.
coBllafaeT C MHEHMeM pepakiuu. IlepenedaTka
MaTepuasioB KypHajla ¥ WCIOIb30BaHWE UX B
moboi (hopMe, B TOM YUCTIE B 9JIEKTPOHHEIX CMU,
BO3MOXKHO TOJBKO C pa3pelleHus penakKluu.
Tupax HeorpanudeH. Popmar A4, 59 ctp.

MHeHue aBTOpPOB He Bcermga

Yupepurtenb:
Kity6 TTPOrpaMMuUCTOB
www.programmersforum.ru

0O6510)kKa HoOMepa:
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TEMA HOMEPA
Hawn pa3paboTku

HEBEPOSATHO, HO ®AKT
JlobonbiTHbIe GaKTbl

HOBOCTU NPOrPAMMUPOBAHNA

BeepeHne B Scheme. YactTb 1 ... viiiiiiinnnnnnn

AJITOPUTMbI. TPA®UKA B DELPHI

Kak paboTaTb C rpadukoi Ha KaHBe B cpepne [enbdu.

OEJINMCA ONbITOM

Koe-410 0 PEMOHTE ... .. i i it s s as

JIABOPATOPUA
LPT nopt. KoMnbwTep B ponu KoHTposnnepa. Yactb 2
JHkogep patyumka PDF Ha MIUC. Yacte 1
3awmTa oT cnama B ¢opyMax phpBB2. Captcha
OcHoBbl aHuMMaumn B WEB Ha JavaScript

UIrPOBASA NMNJIOWALOKA

FORTRESS2. Co3paHue nydwero 6oTta - npu3 5000 py6

IOMOP
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OT pepakTopa. 3OpaBCTBYHTe, MOOPOTHWe HAImM dYuTaTeau. [JoOpo MmozKajioBaTh B

UIOHBCKUU  BHIIYCK  JKypHala

«ITPOrpamMmmMucT»  OT

Kiyba IIPOrpaMMUCTOB

www.programmersforum.ru. Bort YK€ HECJIBIITHO ¥ Pa3MEePEHHO HaCTYIIUJIO JIETO U HaM
HCIIOJTHUJIOCh YEeThIpE MecCdlla. B03paCT MOXKHO CKa3aThb MIIaJieHYeCKHU, Yero COBCEM
HeJIb34d CKa3aThb O MaTepHallaX CErOOgHAIIITHETr0O HOMeEPa.

B 3TOoM BbINyCKe Bac OXUIOAET... 3aKJIIOYUTEIbHas
YacTh CEePUU YPOKOB IO rpaduke U MIPAKTUYECKUU
MaTepuasl II0 YIPaBJIEHUIO IIIaroBeIM [OBUTATEIEM
yepe3 LPT nmopt ot Bnagumupa Hertsapsi. Kak Bcerga,
Ha OCTpUe HOBHIX TexXHoJiorui, Haml ctapuHa Utkin.
Cerongus He 6e3 ero IIOMOIIM BBl ITO3HAKOMUTECH C
OOHUM us3

q)YHKI_II/IOHaJ'ILHLIX SA3BIKOB

nmporpaMmupoBaHusi - Scheme. Hoyio pyOpuky

«JlemuMcst OTIBITOM» OTKpBIBaeT [IMuTpuii [IMUTPEHKO
co cBoeu cTaThel 1o

TMpakKTUKe  PpPEMOHTa

KOMIBIOTEPHOM TexHUKU. OCHOBHL U IIPUMEDH],
U3JI0KEeHHbIEe B MaTepuajie IPUTroAsaTCsa MHOTUM, KTO C
TEeXHUKOU Ha Brl. PyOpuka «Jlabopatopus» HabOpaia
HeMaby Bec. Pa3paboTKy caliTa Hallero xkypHasna U
BHepPEHNEe HOBHIX «BKYCHOCTeN» IpopmoikaT Erop
T'opoxoB u Anekce#t Illynmera. Hamr pgoOphi#t Opyr u
TOBapull II0 KiaBuatype Arigato pacckaxert
HAYMHAIOMIUM O TOM, KaK 3alllUTUTHECSI OT cllamMa B
U koHeuyHO-Xe,

dopymax phpBB2. He OCTaBUT

PaBHOOYIITHBIMA pa3p860T‘{I/IKOB HpOMBIIHHeHHOﬁ

ABTOMATUKHU Cepreﬁ Banno ¢ HOBEIM MaTepuasioM II0

amnapaTHOM  peanu3aluu 9HKOIepa  HaTduka

npupammenun Ha I[TJIVC...

Pybpuku >XXypHana (II1apaoiiue)

* HoBocTu mnporpamMMupoBaHusi (HOBBIE S3BIKH,
KOHIIEIIUY, CPEeIbl)

* Ortpgen TeCTUPOBaHUSA

* O6mue BOIIPOCHL (BOmIpOCHI IpaBOBOTO

WCIIONTb30BaHUS, INYHbIE MHEHUS U T.[.)

e AnroputMmbl (6€3 IPUBSA3KYU K SI3LIKY U IIIaThopMe)

e HOwmop (crernudpuydeckre XOXMEI TPOTPaMMEPOB)

* Peanusamus (ommcaHWe pPa3/IMYHBIX TOHKOCTEU
OIporpaMMHUPOBaHUS)

e PazpaboTka (co3maHue MPOTrPaMMHBIX ITPOEKTOB OT
aTamna T3 mo paboTarollei mporpaMMbl)

* TlepeBomHBIE MaTepHabl

* Py6Gpuka mpo xkene3ku / JTabopaTopus

TEMA HOMEPA

Obuwue TpeboBaHUA K MaTepuanam

Y Hac HeT KaTeropuuHelx TpeboBaHUM K
0ohOpMIIEHNI0, HO B CBSI3U C OCOOEHHOCTSIMU BEPCTKU
ITIO «SCRIBUS») wu

o0eryeHusT Tpyda pPemaKTOpPOB, €CTb HEKOTOPBIH

(I/ICHOJ’IB3yeTCH cBobomHOE

JKeJaTeIbHBIN MHWHHUMYM:

* CTaThs [OOJIXKHA MMETb BHIPAXKEHHYIO CTPYKTYPY C
pa3peyaMH ¥ COHOepKaTh - Ha3BaHUE CTaThy,
cBemeHusT 00 aBTOpaX, 9KCKypC WU BBEMEHUE,

CBeeHUs 06 KCII0JIb3YEeMBbIX cpencTBax

pa3paboTky, TEOPEeTUUECKYIO u/unu

IIPaKTUYECKYI0 YacTh, 3aK/IloueHue (BEIBOIEI, Yero

OOOMIINMChH) U PEeCcypchHl K cTaThe (KO@, UWHTEpHEeT-
PecypcCHI, TuTeparypa)

e TekCT cTaTthu B popmate MS Word, VK WordPad
unyu OOBIYHBIM TEKCTOBHIM (aiiyiom, mpudTt Arial
10

e BCe PHUCYHKHU, TabOnullkl  OOMXKHBL  HMEThb
yIIOMUHAHUE B TEKCTE U UMETh ITONIIUCH

°* PHUCYHKU K CTaThe [OJIKHEI IIpuaaraTthCs B BUAOe
oTaenbHbix dannoB B popmare PNG, BMP unu
TIF

* pa3snensl CTaTbU OTHENsTh AByMss <ENTER>

* He HCIOJIb3YUTe Talynsauuio U JIUIIHWE IIPOoOesThl
6e3 HeoOXOOUMOCTH

* [0 TPUCJIAaHHLBIM MaTepuajyilaM aBTOp IOJIydaeT
peleH3ui0 U KOPPEKTUPYEeT CTaThI0 COTJIaCHO
3aMeYaHUusIM

e maGJIoOH OIS HANMCAHUS CTAaThU MOXKHO B3SITh TYT

e Oecmmatuei pegakTop VK WordPad MokHO B34Tb
TyT

0053aTeIbHO

3amMeuyaHWe  pemakTopa

BEI3BIBATh PeakIUio aBTopa. Eciu aBTOp He corjiaceH

OOJIZKHO

C KOMMEHTapHeM WJIM HCIPaBJIeHHEM pemakKTopa, OH
OOJIXKEH Pa3bsSCHUTH BOIPOC B BHOE KOMMEHTApPUS K
CTaThbe Ha SIMIUK-KOMUIIKY. ECiM pemakTop CoriaceH C
TeM, uTo omubGCesi, BOIPoC cHuMaeTtcs. Ecinu pemakTop
He COTJIaceH, pellaeT IPyIImia.

C yBaxeHuemMm, Pepakuus

COOEPXAHUE = 3
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Bce YK€ [OaBHO IIPDUBBIKJIK K TOMY,
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4yTOo cdepa BBICOKMX TEXHOJIOTHMH cTaa

HEOTheMJIEMOM YacCThIO HaIllel KM3HU. M ceromHs B py6pHKe BaM TOXK€ He IIPUIeThbCA

CKy4YaTh. BBl y3HaeTe: IIOCIIETHUE

HOBOCTH

COBPEMEHHON Pagu03JIeKTPOHUKH,

MaJIOU3BECTHEBIE (I)aKTbI U 3aragkKv UCTOPHUH. HrTak, IIPUCTYIINUM...

Cepreu Bapno
by raxp http://raxp.radioliga.com

JeTeKTop JIDKM C 31eKTPOIIOKEePOM OYIOeT CITyKHUTh

OTJIINYHBIM II0OJapKOM IO0UTETISIM POS3EITPHIIIIA.

IJoCcTaTOYHO IIPOCTO IIOJIOKUTL PYKY Ha HOETEKTOP
JIXKW U 3aKPENHuThb €e MaHXKeToH, KOTopas BXOOUT B
KOMIIJIEKT. 3amaiiTe HECKOJIbKO BOTIPOCOB
UCIIBITYEMOMY ¥ B CJIydae HEeYeCTHOTO OTBeTa
39JIEKTPOIIIOKED HEe CUJIbHO, HO OIIYTUMO HaCT 3HATh,
4TO 3TO0T

BacC IOBITAJINCH

00MaHYyTh.

ramxeT
TIOKa3hbIBaeT

YPOBEHb JIXKH
Ha cremnua-
JIPHOM IIIKaJie
u uMeeT
OTJIMYHYIO Ta-
MSTb, IIO3TO-

MY OTBABJIIEH-

HOTO  JIXKeIa
oymeT OuThH
TOKOM BCE
cunbHee C
KaXObeIM  He-
IPaBUIbHBIM
OTBETOM.

Co CBALWEHHUKOM Mo WHTepHeTy MOXKHO

moobOmiatecst B AkToOe (Kaszaxcran). [jss 3TOro
JOCTAaTOYHO CEeCTh 3a KOMIIBIOTED U 3alTH Ha CauT
MECTHOTO XpaMa cBAToro Bmagumupa. HacTosiTensb
XxpaMa oTell [IMHUTpPUM OO HeJaBHETrO BPEMEHU He
3HAJl JjaXke, Kak IMOgOUTH K KOMIIbIOTEPY. Teneps ke
CBSIIIEHHUK B CBOOOJHOE OT MOJIUTB BpPeMsI aKTUBHO

IIOBBIIIIA€T KOMIIBIOTEPDHYIO I'DAaMOTHOCTE. «fd u He

Oynmy
TEXHOJIOTUSIMU. Bcerna CHMHTAJI, YTO JIy4Ille KHUIrYy

oyMarl, qTO HMHTEepeCcOoBAThCA BEICOKMMHU

IIPOYUTATH. Ho HY2>KHO HMOTH B HOI'yY CO BpeMeEeHeM.

HOBTOMY u IIPpHUIIIIIa unnes OpraHu30BaThb

3JIEKTPOHHYIO mpomoBenb. OHa IpenHa3HadyeHa He
TOJIBKO IJI1 BEPYIOIINX, HO U [JI TeX, KTO JaJjieK OT
Beprl. CaMoe HWHTEPECHOe, YTO HUYEero IomoOHOTO
Ha JaHHBIU Kazaxcrane

MOMEHT B HEeT», -

paccka3blBaeT oTel] OMUuTpUn. B IIEePKBU

IIPU3HAKTCA, YTO MHOI'Ia IIOCTYIIAIOT HEOXKHUIOaHHEIE

POATHO, HO ®AK

BOIIPOCHI, OTBETUTHL Ha KOTOPHIe HenmpocTo. Ho 3mech
He wus3b6eraiT [Ouajsora M CTapaloTCsS HACTaBJIATH
BUPTYabHBIX IIPUXOXKAH HaA MOyTh WCTUHHBIA. B
TjIaHaxX CBSAIIEHHUKOB OTKPHITH Ha caite Gopym u
crmenaTh pasmen, rae OymyT momemath GoTo meTen
U3 MECTHBIX NPUIOTOB. Tak 37eCh XOTSAT YCTPOUTH

cynb6y CUPOT, YCBIHOBUTB KOTOPHBIX, BO3MOZXKHO,
U3BABAT KeJlaHNe BEePYIoIlinue JII0OU.
Camble cTapble OaTapeiku? JI0GOIBITHYIO

3aragKy 3afaiu ydYeHBIM HeOoJblIde TJIMHSHLIE
2-i

MHPOBOM TIPU PaCKOIKax CTaporo

COCyObl, OTBICKAaHHEBEIE€ apXeojioraMu II0CJie
AHTUYHOI'O TroOpodKa CeneBrus (Ha

MECTHOCTHU Wpaxka). Ba3smr
JIIOOOTIBEITHRL TEM, YTO B HUX OTJIMYHO

COXPaHUJIUCE BCTPOEHHBIE MEIOHBIE

IUJTUHAPHI co CTaJIbHBIMU
CcepaoeYyHUKaMU. s mauKku
UUJIWHOPOB YyIOTPeOIsayca cIIaB
CBMHIIa ¥ OJloBa B TOU XKe

MIPOTIOPIIMYU, YTO MPUMEHSEeTCS U B
COBPEMEHHOU 3JIEKTPOTeXHuKe. U3
MIPEANOI0KEeHHUs, YTO 3TO OCTATKH

3IEKTPOIUTUYECKUX JacTeu
GaTapeu, ObITH M3TOTOBJIEHBI
9KCIIEPUMEHTA/lIbHEIE  MOJEeNId U
3aJIUTE  3JIEKTPOJIUTOM  (MEeOHBIM

KynopocoM). Ha kjmemMmax IIOSBUIIOCH HaIpsKeHUE
OKOJIO 6 BOMBT. [I711 Yero mryMeps yIoTpeobasiu oaTu
UCTOYHMKU TOKa (BO3pacT CeJIeBKUUCKUX Ba3l
"HacuuteiBaeT 2000 7yeT) y4eHBIM y3HaATh TakK U He
yoanock. OOHaAKO pa3dyMHO NIPEAIOJIOXKUTh, YTO pas3
CyIIeCTBOBaJIU
UCTOYHUKU
371eKTPO3HEPIUH, a
BeOb IIPU COEOMHEHUU

ux B OaTapeum MOXKHO

TOJyYUTh CKOJIb
YTOIOHO BBEICOKOE
HaOpsxKeHUue, TO
OOJIZKHBI OBLIU
CylIIeCTBOBaTh
YCTPOMCTBA,
WCIONIb3YIoIIHUe
39JIEKTPUYECKUH TOK.

COLOEPXAHME
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BupTtyanbHbin papap SBS-1

IpenCcTaBiiseT cobor
Henoporou u JIeTKUH
OpUEeMHUK, paboTawomui B
pexumMe S/ADS-B*,
IEeKOOUPYIOIIU CHUTHAJILI
oTBeTYMKa Ha d4acrtote 1090
Automatic Dependent Surveillance Broadcast (ADS-B) Secondary Surveillance Rad -5 Surveillance
Aircraft broadcast position altitude, speed etc Altitude and identity ble
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i SBStoFSDpraxy v1.0 by Gergely Csernak

Server 1p: [84.52.56.228] Port:| 30003 | oiscomect | | <0 clents comecteat: [T
Uines: | 1278670 ] 1278289 [ 56,6,0.0, 7800EE 0,2010.05.08, 17:43:53.875, 2010.05.08, 17:43:53.875,,37000,,,,,,,0,0,0,000 )
"AC hexid | Last received | AC callagn | Registration | Last position receved | L [ Headng [ Ground speed [ alttude [ squauk ~
5113FE 14:43:55 RMTRO1 800 bl
SIIFF 144355 0 777
SIFD 144355 RMTROI 0 777
S5113FA 1%42:43 -800 777
SIFE 144343 RMTRDI s 7777
461F38 14:43:12 FIN3657  OHLWK 13:58:15 56.5806,20.5750 209.3 434.8 30600 2052
461F6C 144155 FINB33H  OHLXK 13:57:31 58.5271,18.4527  235.8 4355 34000 2065
6IF65 144333 FINISI  OHDO  1400:30 55.485,18.4103 2361 4338 38000 2060
71BC83 14:43:43 KAL901 HL7485 14:18:55 57.5462,13.7203 2441 4714 36000 6504
4660 144257  FINGSK OHDH  19:20:58 7790919038 %8 405 38025 2055
D010 144114 CSA4S1  OKGEA 14328 S6.6643,20.569 2075  43L6 38000 6511
306580  14:3%:21 DLH3178  D-AILM 14:38:50 59.4156,24.8021 2 116.0 300 2517
TEDO0 144233 AARS2I 19:31:20 57.5357,19.6218 0.0 3s000 4025
4000FB 14:43:55 AFL212 VP-BDM 14:43:51 57.5320,28.4504 122.3 456.7 36425 6170
394404 le4212 AFR276 F-GSQE 14:26:40 6L7414,26.2650  €7.6 52L5 31000
51034 143925 ESGEST 1000 6503
A71F49 14:39:08 wzz2s22 14:37:43 56.8677,23.8270 1728 412.3 28700 2005
6IF63 144355 FINIE3  OHLXC 143355 56912320828 2087 4228 34025 2085
6IFED 14338 FINGSHL  OHLL 144333 57.597,198070 2350 43.0 38000 2060
3C5CB0  14:43:55 BER994V  D-AGEP 14:43:55 60.1544,24.6635 8.3 255.7 2900 6210
306637 144305 DHP)  DAIQW 194301 60.2778,24.8267 478 1324 25 27
“400FDF 14:40:53 EZY8963  G-EZBN 14:40:43 60.2850,24.8358 52.1 154.6 1125 0426
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AIRCAAFT VIEW

fon G 5159 0,20 g 0°_ (25 svaaft ks et

MT 11, mocTymnarliyue oT BO3OYIIHOTO cyaHa. CucreMa
SBS-1 Bocmpou3BOOUT 3Ty MH(pOPMAIINIO Ha 39KpaHe
BUPTYaJIbHOT'O PajuojioKaTopa U JaeT BO3MOXKHOCTD

B peanbHOM BpeMeHUu OTCJIE2KHUBATb

MECTOHaX02XKIOEeHKHuEe BO3OYIIHBIX 00BEKTOB.

* KoMMeHTapui pepakuum
(S) - orBeTuuk RBS "pexum S" c mepemadeil 0I03HaBATEIBHOTO UHIOEKCA
BO3AYIIHOTO CyfHAa WM JaHHEIX O OapoMeTpwyecKod BricoTe. IIo cyTH,
pacmMpeHre BTOPUYHOIO JIOKATOpa, OfHaKO paboTaTh OyHAeT TOJIBKO TaM,
roe nmo6nmusoctu BPJI ¢ pexumom S. A mHaye GOPTOBOM OTBETYUK HE
OTBETHT B peXHUMe S, eClIH ero He 3aIpociT C 3eMnau. UTo KacaeTrcs
pexuma 1090ES, To ero wuHOCTpaHII Hapm Poccued, Kak NIPABUIIO,
BBIKJIIOYAIOT, T.K. B Poccuu odunmansHO OH HE UCIONIb3yeTCsl. Bo3mymayo
06CTaHOBKY B  peaJlbHOM BPEMEHH

MOZKHO IIOCMOTPETH TyT

http://radarspotters.eu

HE

POATHO, HO ®AK

JIIOBOMbITHbBIE ®AKTbI

S-S +|+[t/$] +|<|m|s| B Do

Radar Screar

Alituc 18 025
Vort Ratd)

Soasdd ks

Registration Data

Kangdom
Statws: Registered Previous ID: Current Reg Date: 211071958
First Reg Date: 21/07/1969 De-reg Date:

Manulaeturer ARBUS  qypg: ARBUS AS20-111 Serial Mo: 011

INDUSTRIE
Popular Name: ARBUS
Generic Name: A220

Aireratt Class: Fix
Engines: 2 -2 CF

LANDPLANE

Ounership Satus: e WTOW 58000kg © 91 Gat: TRANSPORT
Totat Hours 25027 s
sieno
Recistered Ounars: BRITISH ARWAYS PLC
‘

Year Bunt 1981 C of A Expiry: 21/07/2007

View Ctr: 51.53% -0.431105 aircraft Units: nm’

ZanDstea izl

Fasosblie naanbHUKKu Weller paboratoT Ha OyTaHe -

O4YHUIIIEeHHOM rase OJist 3allpaBKHu I'a30BBIX
3azKuUraJiok. PeKOMeHJIyeTCH IIDUMEHATDb
OYMIIEHHBINM Ta3 IIPOMU3BOOCTBaA d)HpM Ronson,

Braun, Weller. 3ampaBka ra3oM OCYIIECTBISIETCS
yepe3 CTaHOApTHHIM KjamaH u 3aHuMaeT 7-10
cekyHn BpeMeHu. K npumepy, Pyropen WP 60K -
HEeOopOoroM IIOPTATHUBHBLIM Ta30BBIA MasAIbHUK C
PYYHBIM KPEMHUMEBBLIM IIO[I2KOTOM, MaJIbIM BpeMEHEM

Harpesa u
TPO3pPavYHBEIM
OKOIIIKOM oyist
KOHTPOJISA

HaJIM4ud rasa.

I IuTEeIbHOCTD

paboTHl OT OMOHOU
~60 wmwuuyTt. PabGouas TeMmmepaTypa B
~500°C; dena
ropsdyero Bo3gyxa ~650°C. B KOMNOJIEKT ITOCTaBKHU

3anpaBKHu
pexume IasiJIbHUKa B pexume
BXOOUT I[asAIbHUK, 3allIUTHBIM KOJIIQ4YOK, COILIO
4,7 MM pns paboThl B pexume ¢eHa ropsdero
BO3Oyxa ¥ XKaJja Aa IasanbHuKa: uronsdatoe 0,5
MM U CKOLIeHHoe mop yrioM 45° Tuna «ropsdmiu
HOXK>» HIUPUHOUN 5 MM.

COLOEPXAHME
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OOJIBIIION €MKOCTH

TaHTanoBble KOHAEHCaTOpPbl

(0)38)071
IpeCcTaBJIeHEL
AVX.
Koupencatopsl
PulseCap

KOMIIaHUen

UMeT
IBa TUIOpa3Mepa:
14.5x7.5x2 MM u
7.3x6.1x2
Orama30H BO3MOXKHEIX HOMHHAaIOB oT 1000 Mk® mo
3300
"HanpsxeHue oT 4 B oo 1 B.

MM.

MKO. KoMmmoHeHThI paccyuTaHbl Ha

HemHorue 3HaloT, 4To «becmaTHOe

JJIEKTPUYECTBO» €CThb IIPAaKTHU4YeCKHM B KaxXKIOooM

MHOTI'OKBapTUPHOM moMe**, Peup unet 00

«0»
CKazXeM IIIaXThI J'II/ICI)Ta. ,[[eno B TOM, 4YTO BcCerga

HUCIIOJIb30BaHUU IIpoBOOa u 3a3eMJIeHud,
CylieCTByeT TOK

Pa3HOCTHU MOIITHOCTEN HArpys3o0K, IIOOKJIIIOYEHHEIX K

B HYJIEBOM IIPDOBOOHHKE, H3-3a

¢dazam. IIpu oTOoM BO3HUKaeT mucbamaHc d¢as,

KOTOPEIM MO2KHO BOCIIOJIbB30BAThLCHA. EcTtecTBeHHO,

9Ta pa3HoOCTh OymeT KomebaThcs B patioHe ot 0-7B, B

3aBUCHUMOCTH OT BpPEMEHHu CYTOK (oT Bamux

coceneit). Ho u Tok mnpunuunbiii, no 1.5A. Yero

BIIOJTHE OOCTATOYHO, IIPHU HaJIM4YUU 3alIUTHOM

CXeMbI, »OJjid IIUTaHUuA aBaprIHOl"O OCBeEIlleHUud H

WHBIX IOMaIIHUX IIeIen.

** KOMMeHTapui pepakuuum

Bonee HO):[pO6HO o BapuaHTe OpUMEeHEeHUSA CMOTpPUTE Ha

http://raxp.radioliga.com/cnt/s.php?p=ib5.djvu

KBapueBbii reHepatop NBXSBA025 &koMIaHuUu
ON ons
npuMmeHeHuss B 2.5/3.3B LVPECL npunoxenHusx

Semiconductor, npenHasHavyeH
TAaKTOBOM TeHepaluu. B yCcTpo¥cTBEe TpPUMEHSIETCS

BBICOKOTOOPOTHHIH KBaplieBHIA pe3oHarTop,
paboTalomuii Ha OCHOBHOM MOIe, U YMHOXKUTEIb
4acToTH C ($a30BOM aBTONOACTPOMKOM, obecrednBa-
[omIe pa6o-
YyI0 YacTOTy
425

CBepxXMaJlbli

Vo TIF CLK
MFH, JI'_: ENL
|

OXKUTTEP u

ypo-
BeHb (ha30BHIX

o

Wt

HU3KHUH Ceyaial 1

IIIYMOB. - - s
NBXSBA025 = " e
MOCTABTISIETCS Figiare 1., Simplitied Lagic Dlagram

B KOpITyCe

SMD (CLCC), rabapuTHble pasMepbl 5x7 MM.

POATHO, HO ®AK

[MPOrpamMmMmucT » JIIOBOIbITHbLIE ®PAKTbDI
uioHb 2010

MoLHbIA
HeupouHTepdenc Ha
oCcHOBe (PYHKITMOHAJILHOTO
MarHUTHO-PE30HAHCHOTO
CKaHepa (fMRI),
pas3pabaTrIBaIOT
CIIeIIMANINUCTEl KOPIIOPaIluu

Intel, a Takxke yueHLIe

— - YHUBEPCUTETOB
IMurtcbypra u Kapueru-Mennona. B nepBrix Tectax
cucreMma mokasasa

BEICOKYIO TOYHOCTbB

pacro3HaBaHUs MEICJIe - JIIOOAM IIpejjaraniu
3arajaTh OBa CJIOBa, a 3aTeM CHCTeMa OIlpepessia
9THU CJIoBa C TOYHOCTHIO mopsinka 90%. Ha maHHBIN
MOMEHT Y CHUCTEMEI CEepbEe3HBIN

€CThb OONH

HEeIOCTaTOK - ee MOXHO MCIOJIb30BaTb TOJIBKO
psAOoOM ¢ MHOTOTOHHBIM annapatoM fMRI, koTopriil B

OnuxkaiineM OyOyileM BpPsSO X CTaHeT MOOUILHEBIM.

MpepBapuTesibHbIe peNAUTeNM 4acToTbl [0
- 18I'T11 oT
o Analog Devices
ADFE00
| cops
I ADF500x
10003 3 - 1008
il (ADF5000 -
s e :lz—ﬁ——Fg
O— o | OenuTenb Ha 2,

pF ADF5001 -
genuTens Ha 4

i u ADF5002 -
OeuTeNnb Ha 8), mpedHa3HaYeHbl OJIs IPUMEeHEeHUS B

bl

Pa3JIMYHBIX [IPUITIOKEHUAX, BKIIIO4YasA CUCTEME] CBSA3U
«TOYKa-TO4Ka», TepMuHansl VSAT ¥ MUKPOBOJIHOBLIE
CUCTEMBl CBA3U. B aKTUBHOM pexXuMe
30 MA, B
CnekTpanbHasi IIJIOTHOCTH
150 onbu/T'.

nocTaBiIsAlTCa B Kopnycax LFCSP

TOK
noTpebIeHusT COCTaBISET
MA.

uryma

pexume
oxupgaHus 7
¢azoBoro COCTaBJIsIeT
KoMmnoHeHTEHI
rabapuTHbele pa3Mmepbl 3x3 MM. IleHa ot $6.97 B
napTuu 10000 MITYK.
HemMHoOrue 3HalOT, 4YTO MOHUTOP C TeXHOJIOTUEeH!
PC-over-IP SyncMaster 930ND MO0XHO MOOK/IIOYaTh
Kk [IIK, obpasomM,

II0ABIIA€TCA BO3MO2KHOCTB paﬁOTaTB Ha yOoaJIEeHHOM

ucnonb3lysa [P-cets. Takum

IIK, BmIBOOsS H300paxkKeHWe Ha HYXKHBEIA MOHUTOP.

MOHI/ITOp OCHalleH YeThIPbMA

noptamu USB, paswvemamu HD

Audio u DVI-out ons
TIOOKJIIOYEHU ST elle OIHOTO
moHuTOpa. CoBmMecTuM ¢ OC
Windows Vista u XP.

COLOEPXAHME
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MoOunbHUKM C neTeKTopaMu TOKCHUHOB
TIPEeIoXKEeHbI Y4eHBIMU KanmudopHUiickoro
YHUBEPCUTETA (Can-uero). JTa  TEexXHOJIOTHUS
TIO3BOJIUT TenedpoHaM oOHapyXKUBATh u

OTCJIE2XKMBAThb BC€ OIlaCHBIE€ BellleCTBa W II0Jid,

BKITIOYAs
papuaruio,

3arps3HSIoNIIe

BeIllecTBa u

maxe pax.

IHeTekTop

COCTOUT us3

HECKOJTbKHUX

MORYyJIen:

KITIOYEBLIM  3JIEMEHTOM  SBJIIETCS KPEMHUEBHIHN

CeHCOp, OOHAPYXKHBAIOIIUN MHIPUCYTCTBHE TOKCHUHOB
B BO3OyXe U U3MEHSIOIINNA CBOH IIBET B 3aBUCUMOCTH
OT KOHKPETHOT'O BelllecTBa. JaTUYMK, CO3TAaHHLIA U3
XJIONIbEB IIOPUCTOTO KPEeMHMHs, MEHSeT I[BeT IIPHU
B3aUMOIOENCTBUU C

KOHKPETHEIMU XWMHUYECKUM

BeIlleCTBaM. MaHUITY TUPYs dbopmoit op,

HuccijaenoBaTeyIi MOT'YT 3aCTaBJIATE OTHOEJIBHEBIE IISATHA
Ha IIOBEPXHOCTHU

KpeMHus pearnpoBaTb Ha

cnenuduUecKue 0CO0EHHOCTH XUMHUYECKOI'0
BeirectBa. CeHCOp pa3MelllaeTcs y KaMephl C MaKpo-
JIMH30H, 9Ta KaMepa KOHTPOJIUPYEeT OUHAMUKY
CceHcopa ¥ BBIBOOUT pPe3yJIbTaThl Ha [OUCIIIEeH
TenedoHa.
BaxHas 0COGEHHOCTh 9TOM TEeXHOJIOTUH
3aK/II0YaeTCs B TOM, YTO KOJIUYECTBO HATYHKOB,
COMIepIKAIIUXCSH B OOHOM u3 MaCCHEBOB,
ompenenseTcs pas3pelieHreM KaMepbl MOOUIIBHOTO
TenedoHa,

pa3MuYHBIX TATEH. TakuM ob6pa3oM, He TpebyeTcs

YTO IIO3BOJIUT pPa3jIxvdaTb MHUJIJIMOH

paspabaTeBaTh MUJUIMOHLI OTHOEJIbHEIX [TAaTYUKOB,
OOCTATOYHO TOJIBKO OOHOTO. JTO CYIIEeCTBEHHO
yIIpoIaeT jngeYoli(cYolo)

HccnemoBaTenbcKkas I'DyIIlla YCIIE€IIHO 3aBepIInjia

IIPOMU3BOOCTBA.

IepBHIAH 9Tan pas3paboTKM HATYMKOB UM Hadasa
paboTEl MO CO3HAHUIO ITPOTOTHIIA, KOTOPHIA OymeT
TenedoH.

BCTPauWBaATbBCA B MOOUIbHBIN

Cucrtemy ayTeHTUUKauum no
3JIeKTpoKapauorpaMMe IpefcTaBujia KOMIaHUS
IDesia. CospaHHas cucTeMa oOIHpaeTcs Ha TOT
daxr, o6pa3s1st
yHUKanbHEL. ITo cioBaM pa3paboTYMKOB, TOYHOCTH
99%. K

3JIEKTPO-KapauorpaMMHOM’

q9TO IJIEKTPOKapaOuorpamMmm

ux CUCTEMEI COCTaBJIdAeT OKOJIO
IIpenMyInecTBaM

a}/'TeHTI/I(I)I/IKaLII/II/I OTHOCATCA HH3Kasgd CTOUMOCTE U

POATHO, HO ®AK
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nioHb 2010

KOMITaKTHBIE TabaputTel. Manasgs ce6ecCTONMOCTD

OOBSICHSIETCSI ~ NPOCTOTOM  yCTPOUCTBa -  [OJs
U3MEPEeHUN CUTHAJIOB Cepala [OOCTAaTOYHO BCETO
OBYX 3JIEKTPOMOB (OOWH [Jis JIEBOTO Tajiblla U OOUH
oyist OIPyTrux

buoMeTpHUYecKUx cucrteM, uszobpereHue IDesia He

npasoro). B ormuume @ oT

TpebyeT Kakux-1u60o CIIelaIn3uPOBaAHHBIX

CeHCOpoB wunu Kamephl. HebGonbinue rabapuThl
U3Oeus II03BOMISIOT BCTPOUTL €ro, HampuMep, B

cMapT-KapTy.

OuyepepHoe 3abaBHOoe u3obpeteHue - pyroosKa,
KOoTopas cooOIaeT XO3AUHY, YTO Ha ero IIOYTOBHIHM
SNIUK IPUIJIO [IHCHMO, U [OaxXe II0Ka3bIBaer,
CKOJIBKO UMeHHO nuceMm npuuuio (1, 2, 4, 8, 16, 32
unu 64).

BCEBO3MOIKHEIX TaOXKeToB, YTOOB OLITH Ha CBSI3U.

OTta ¢yTbonka OnIsa TeX, KOMy Majio

q)}’T6OJ'[Ka COOEPXKUT B cebe I1apy CBE€TOOMOOOB,

TOKOTIPOBOMSIIIYI0 HUTh W MOAYJb OJTIOTY3, YTOOBI
CBA3EIBaThCA C TenedpoHoM Ha 6Gaze Android,

KOTOprfI B CBOIO oO4depedgbpr uHMeeT [OOCTyII K

3JIEKTPOHHOMY SITITUKY .
HoBbi BMA, YEpPHUJI, KOTOPEIE MOTYT MPOBOOUTH
9JIEKTPUYECTBO, pa3paboTanum B KOMIAHUU Xerox.
TakuM o00pa3oM, MpPM HAHECEHWM WX Ha MJIaCTUK,
IJIEHKY WM TKaHW MOXKHO CO3[aBaTh pabouue

9JIEKTPUYECKHEe ILIellh, IIoOOalIlnuecs crubaHUIO.

COLOEPXAHME
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HpI/IBeTCTBYIO yuTaTesleld Hallero 2KypHaJla. CeropmHsi MBI C BaMM PaCCMOTPUM KpPaTKoOe
OIInCaHue (I)YHKHI/IOHEITIBHOTO SA3BIKA IMTPOTrPaMMHUPOBAHUA Scheme. HaHHBIfI MaTepual

PaCCYUuTaH Ha IIPOrpaMMHUCTOB,
UMIIEPATUBHOM CTHIIE...

HNMEIOIINX

by Utkin www.programmersforum.ru

Bymepbpod eceeda nadaem maciom eHu3. Ecau
Hem - 3Hayum, e20 He C mol CMOpPOHbI
Hamasasu...

/ Heu3secmHbullU aemop

B 1970 romy TI'ait Ctun (Guy L. Steele) u [xxepamnbg
CaccMman (Gerald Jay Sussman) u3 MaccadyceTCcKOTo
TEXHOJIOTHUYECKOTO MHCTUTYTa Hadanu paboTy Ha
HOBBIM SI3LIKOM IporpaMMHUPOBaHUS. Torpa
I>xepanbny CaccMaH y»Ke MMeNn Y4YeHYI0 CTelleHb, a
ero mnoMomHMK Iaii CTua SgBISICA CTYOEHTOM
maHHOro wuHCTHUTyTa. B 1975 romy paboThl OnuIH
3aKOHYEHBl W  TIOJIyYUJIM  CBOE  [ajbHelInee
BOIIJIOIIIeHHWEe B MpuHIMIax padotet CBMC (B 1978
rogy) u CAD-cuctemax. Mpeu, NOJIOKEHHBIE B 3THU
mo3XkKe

pa60TI>I, K CIIOJIb30BAJIMCh oJIsd

KOHCTPYHUPOBaHUSA JJIEMEHTOB KOCMHUYECKHUX
aIlllapaTOB U IIPOBEOEHMNS 3KCIIEPHMMEHTOB B KOCMOCeE
(C HCIIOJIb30OBaHHUEM

3JIEMEHTOB HMCKYCCTBEHHOI'O

uHTEenekTa). B 1984 romy Oonbllioe KOIUYECTBO

BepCui B Pa3HBIX WHCTUTYTaX 3aCcTaBuUJIO0
pa3paboTYuKOB BhIPAOOTATh EOWHBLIN CTAHAAPT (Ipu
y4acTuu

MaCC&‘-IyCGTCKOI“O TEXHOJIOTHYECKOTr O

UHCTUTYyTa H yHuBepcuteta MHWHpouanwl). Tarkue

cepbe3Hble chephl Hamyd XOPOIIWH CTapT S3BIKY,
OOHAKO ero pacIpoCTpPaHEeHWEe COEePKUBAJIOCH HU3KOU
CKOpPOCTBIO MHTepIpeTauuu. B 90-x rogax IIpOIIIOTro
BeKa Oblim  pa3paboTaHbl

HOBEIE TEXHOJIOTUH

KOMITUIISIITAH, 9TO TI03BOJIUJIO TIOBBICUTh
9¢hGeKTUBHOCTb Scheme myTeM KOMOUISIUU B OamT-
KO ¥ MalllMHHBIE KOIBI (XOTSI 9KCIepUuMeHTalbHbIEe
KOMIIMJISTOPEL CO Scheme cylllecTBOBaJId ¥ pPaHee).
Ha paHHBI MOMEHT HPOM3BOAMTEILHOCTHL Scheme B
1enaoM BhIIEe, YeM Yy Java (Y4YMTHIBasl, YTO SI3BIKU

Pa3HBIX CTHJIEH, TO TaKOe CPaBHEHHE YCIIOBHO).

BBepeHue

Scheme («ckumumM») - 35T0 (GYHKUIUOHANBHEIN S3BIK

mporpaMMupoBaHusi, guanekT Jlucma. OcoGeHHOCTH:

nMPOrPAMMUUPOBA

HaBLIKM IIPOrpPaMMUPOBAHUSA B
Pa3yMHBIH MUHUMAINA3M, MHTEPAKTUBHOCTS,
OOHOPOOHOCTbL CHHTAKCHCa (JIMCIOBBEIE  CITHMCKH),

BBICOKHM YypOBEHBL abCTparupoBaHUs, BO3MOXKHOCTH
nucaTh IIPOrpaMMBl OTOPBAHHEIE OT KOHKPETHOU

1aTHOPMBEI, «CTPOTHUU» SI3BIK (Tpebyet

MIPUOEePKUBATHCS OMPENEeIEHHOTO CTHUJISI), IT03BOJISEeT

UCIIOJIB30BaTh Pa3HEIE IIapagurMal

IIPOrpaMMUPOBAHUA XU MHOT'O 4ero elie 0COBGEeHHOT 0.

B panpHedmeMm OymeM paccMaTpuBaTh S3BIK  Ha
npumepe PLT Scheme. [lanHas cpema BeiOpaHa He

CcIy4yanHo (uMeloTCa  OecCaTKU  OPYTUx). OHa

OecrylaTHa, WMeeT IIMPOKOE PACIpPOCTPaHEHUe,

GoJIBIIION Habop OubIUOTEK u TI03BOJISIET
B3ate
IDE B

nmeerT

KOMIIUJINPOBATh INIPOTrpaMMEI B exe-(halibl.
MOXKHO oTciofma: http://www.plt-scheme.org.
PLT Scheme

MHUHUMaJIHUCTHYECKUN

Has3wlBaeTcss DrScheme,

BU]I, OOHaKO COOEPKUT

IIPaKTUYECKM BCe, YTO HEeoOXomuMo st pPaboTH
mporpaMMucTta. PegakTop mMeeT OBa OKHa - IIepBOe
OJIsT 3aIlMCH MPOTPaMMEI, BTOpPoe MHGOPMAIMOHHOE U
OKHO HHTEPAKTUBHOTO PEeXuMa - KOMaHOBl S3HIKA,
BBeleHHbLIE B HEro, MCIOJIHAIOTCS HeMemjeHHO (CM.

PHUCYHOK):

AUntitled ™ DrScheme

File Edit View Language Scheme Special Help
Untitled =
(define ...) ¥

|@ Debug | ‘ Q Check Syntax ‘ |,3" Run | ‘@ Stop |

“Welcome to DrScheme, varsion 350
Language: Graphical (MrEd, includes MzScherme).
>

32 Readj'Write ok Funning

Puc. Cpepa drSheme

COOEP)XAHUE =

[MPOrpamMmMmucT » BBEOEHUE B SHEME. HACTb 1
uioHb 2010
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Takxke B KoMmIiuiekTe ummeerca MrEd - cucrema pOisa

CO37aHus epeHOCUuMOro rpadguyueckoro nHrepderica

nonb3oBaTensd. [amee OymeT ciemoBaTh KpaTKoe
OnHMCcaHue s3blKa, HACTOJIbKO, HACKOJIBKO 3TO
BO3MOXKHO B paMKaxX CTaTbH. Bce unpumeps,

IIpDUBEOEHHBIE HUXKE MO2KHO Cpa3y OHpOGOBaTB B OKHE
HMHTEPaAKTUBHOI'O PEeXHNMa.
CUHTaKcU4yeckue 3J1IeMEeHTbI n

4yTO ewe

obsasaTensHO HY>KHO 3HaThb

Hpexme 4YeM, Ha4aThb OIINCaHHe CHHTaAaKCHYEeCKHX

97IEMEeHTOB  cjiemyeT oOpaTUTh BHHMaHHE  Ha
HEeKOTOphle Belu. Bce BuIUHCIEHUS, B IpolLiedypax,
apryMeHTax BCerma OCYLIECTBIISIOTCS CJieBa Hampaso.
fA3BIK MMeeT IMOoAAepzKKy THUIIOB, OOHAKO, TUIIH3allus
CKpBITas (MMHAMUYECKUM KOHTPOJb TUIIOB). OOBEKTHI
(BKmIOYasi MPOLEAyphl - caMa IMporpaMMa TaKiKe

MOZXKeT ABIIATBCA 00BEKTOM IaHHBIX) HUMEIT

Hepas3pylllaeMyl0 I[IPUPOOY, OOHAKO IIepeloJIHEeHUe
ImaMSaTH He BO3HMKAEeT 3a CYeT TOT0, YTO OOBEKTHI
MOTYT OBIThH II€pe3amluCaHBl, B Clydae, €ClIu OOJIbIle
He OyOyT y4acTBOBATh B BHIYUCJIUTEJIFHOM IIPOIIECCE.
Ha paHHBIE MOMEHT

Bce peanu3anuu Scheme

HUCIIOJIb3YIOT XBOCTOBYIO PEKYPCUIO, 3TO TIIO3BOJISET
BHIEJIITH Ha BHIIOJIHEHUE PEKYPCHUOHHBIX BBI30BOB
OTpaHUYEHHBI pas3Mep IMaMsITHU. TakKue BHI3OBHI
TIO3BOJITIOT HE MCII0JIb30BaTh CHEINaIUu3uPOBaHHBIE
omepanmu OuKiIa (MOTYT OBITH IIOJIy4YEeHBl 3a CYEeT
XBOCTOBOH

aBTOMATH4YE€CKOI'O HpeO6pa30BaHI/IH

pekypcum B wuTepanuu). Bce QyHKUMU SBISIOTCS
CaMOCTOSITEIbHEIMM 00BEeKTaMu (MOTYT CO3[aBaThCS
OUHAMHUYEeCKH,

COXpaHEHBl B CTPYKTypax HOaHHBIX,

BO3BpallleHbl KaK pe3ynbTaThl OGYHKIUNM U T.O.).
ITpuMepoM TaKuxX S3BIKOB ABASAIOTCSI Common Lisp u
ML. IlapamMeTpnl NpOIEeOyp Bcerma IepemaioTcs IIo
Haskell,

II03BOJIAE€T OTKJIaAbIBATh BEIYMCJIIEHHE IIapaMeTpa, O0

3HAQ4YEHHUIO (B IIPOTHUBOBEC KOTOprﬁ

TeX IO, TTOKA OH He MOTPedyeTcs SBHO).

Mogens apudmMeTHUYeCKMX BBIUHCIEHHU CO3ZaHa
TakuM oOpa3oM, 4TOOB MaKCUMaJIbHO He 3aBUCETH OT
B Scheme

Kaxnaoe I1iejioe 4YHCJIO HABJIdeTCd pPallMOHAJIBHEBEIM,

KOHKPETHBIX alIlapaTHHIX IIJIaTdOopM.

KaXaoe panrOoHa/IbHOE YMCJIO ABJIAd€TCA PeaJIbHBIM, a

KaxXxpnoe peaJlbHOEe K TOMY 2XKe JsBJISIETCA elle U

nMPOrPAMMUUPOBA

[MPOrpaMmMmucTt )» BBEOEHUE B SHEME. HACTb 1
uioHb 2010

KOMIIJIEKCHBIM. HOSTOMy pa3HHuIlla MexXnay
Pa3IMYHEIMKU THIIaMH YHCEJI, BO3Be€OEeHHas B pPaHTI
abcomoT3Ma B UMIIEPATUBHBIX {A3BIKaX, 30€Chb HeEe

IIPOSABIIAETCAA.

[lporpaMmMa $SBASIETCS CIIMCKOM, S9JIEMEHTHI CIHCKa
OTHEeJIIIOTCS OPYT OT Apyra Impo0ejioM, caM CHIHCOK
3aKII0YeH B CKOOku. Omepanuu IIPeaCcTaBIsIeTCs
CIIMCKOM, B KOTOPOM CHUMBOJI Ollepanuu (KOTOPHIY, B
CYLUIHOCTH, SBJIsieTCI UHMeHeM GYyHKLIMU) Bcerga
3aHUMaeT IIepBOoe MeCTO B CHOHCKe (mpedukcHas

dopMa UM MoIbCKas HOTAIIUSI):

(+ 2 2)
(+2 (*22))

Pe3synbTaToM bypet 4.

PesynbtatoM bypet 6.

OCo0EeHHOCTBIO TAKOM 3alliCH SIBISIETCS TOT d)aKT,

4qTO ornepanus MOZXKEeT OBITH IIPpUMEHEHa K

HeOorpaHn4YeHHOMY KOJIN4YE€CTBY BXOOAIITHUX

mapaMeTpPOB, MOXKHO HanucaTb u (+ 222222222

2 2) (cpaBHuTe 2 + 2). OTO HPUBOJUT K TOMY, 4YTO

IporpaMMHI, HalluCaHHBIE Ha Scheme, MOTyT

SIBJISITBCS ~ MAHHBIMM  OJIsT  OPYTHX

Ons GyHKIMOHATBHEIX

mporpaMM
HaImMCaHHBIX Ha Scheme.
SI3BIKOB IIPOTPAMMUPOBAHUS SIBIASETCS Tpaguliuen
OucaTh HWHTEPIPETATOPBI/KOMOUIISATOPEl C HHUX Ha

9THUX XKe A3bIKaX MPOrpaMMUPOBAaHUA.

PLT

UneHTUPUKATOPaMHU,

Scheme He [{ejlaeT pa3HUILI  MEXKOY

HabpaHHBIMU B pa3HBIX

peructpax. B Toxke BpeMsi mpaBuiia 00pa30BaHUSA
uneHTU(GUKATOPOB MOXKET Pa3NUYaThCS IJIsT PA3HBIX
Bepcuil ¥ peanus3anuil S3bIKa, ONHAKO €CTh o0Iee

TpeGoBaHMe -  UAOEHTHUGUKATOP HE  OOJIKEH

HaYMHATHCS C HUGPHL. [IpuMepsl HOeHTU(GUKATOPOB:

lambda

q
list->vector
soup

¥

V17a

<=7

a34kTMNs

the-word-recursion-has-many-meanings

IInsg wupeHTU(GUKATOPOB pPa3peIreHo HCIOJIb30BaTh
% $ & * +-0 <=7~ ~,

KCIIOJIb30BaTh, HAIPUMED, TaKOM MOEHTUPUKATOP -----

CUMBOJIBL ! MozkHO

>, OJHAKO IIO COIJIallIeHHUIO (bpal"MeHT -> [OeJInuT

COOEP)XAHUE = 9
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I/IJIeHTI/I(bI/IKaTOp Ha [OB€é 4YaCTu W TOBOPHUT O

npeobpa3oBaHUM TUIlA, Hampumep list->vector pms

byHKIIMM MOXKET TPaKTOBAThCS KaK MpeoOpa3oBaHUE
CIIMCKa B BEKTOD (3JIEMEHTHI KOTOPOTO SIBIISIIOTCS

9JIeMEeHTaMM  CIIMCKa). IloMuMOo  mpo0esioB u

IIepexonoB Ha HOBYIO CTPOKY MHOOIIyCKaeTCsda TaKXKe

HCIIOJIb30BaAaThb CHUMBOJIBI TaﬁynﬂHI/II/I, BCe 9THU

3JIEMEHTHl OOBIYHO MCIIONIB3YIOTCS [JIS YIIydINeHUs

BOCIIPUATHUA TEKCTa IMPOrpaMMBI MW B Ka4deCTBe
pa3J16HI/ITeHeﬁ JIEKCEM S3bIKA.

OgHUM ¥3 BaXHBIX TIOHATUM S3BIKA SBIISIETCS
IIOHATHE IIpenCTaBIIEHUA 00BEKTOB. Ecnu B

IIporpamMmMe, 3TO BCero JIMIIb IIOTOK CHMBOJIOB, TO

BHYTpPEHHE 00BEKT MOXKET MTPEeOCTaBIIAThCS
COBEPIIIeHHO MHBEIM crocoboM. [lanee, IpencTaBieHne
00BHEKTOB He 0053aTeIbHO YHUKAIbHO, TaK Yucio 28
MOXKeT OBIThb MpefcTaBlieHo Kak #e28.000 unmu #xlc.
Crrcoxk (1 2) moxHo npenctaBuTh Kak (01 02) umm (1.
(2. ())) 3mecsw () aBnsercsa DyCTHIM cnuckoM. OOgHAKO,
coucok (+ 1 2) He sgBIseTCsS 9KBHUBAJIEHTOM 4YHcia 3,
9TO CIIMCOK, COCTOSIOHUM M3 TpPeX BJIeMeHTOB
(pe3ynbTaT BHIYMCIEHUS KOTOPOTO SIBISIETCS YUCIIOM
3). C opmHOW CTOPOHE], 9TO MOXKET IIyTaTh Ha
HavaJbHOM 3Tale 3HaKOMCTBA C SI3BIKOM, HO C APYTroi
9TO HCTOYHUK €ro MOIIY, HaHHBEIE MOI'YT SIBIISATHCS

HpOFpaMMOfI, IIporpaMMa MOXKeET ABJIIATHECA HaHHBIMHU.

IlepeMeHHEIE TIepeq HCIIOIb30BAaHUEM MOJIKHBEI OLITH
oobsiBnenbl: (define x 28) B pmaHHOM ciiydae MBI
ompepesnsieM IIepeMEHHYK X CO 3HadeHueMm 28. B
HanpHenem

HOOIIyCKaeTCsa HEOOHOKpaTHOe

nepeomnpenenenue (Hanpumep, (define x 38)).

Toyka c 3amATod (;) CHOyXKUT [T OOO3HAYEHUS
KOMMEHTAapPusi, KOTOprﬁ IIpomoyizZKaeTCsd OO0 KOHIIA
CTPOKH U ABJIA€TCA HEHUCIIOJIHAEMBIM OIIepaToOpoOM
sA3BIKA. HOSTOMy KOMMEHTapuu II0CPpegu JI€KCEMEI
sA3bIKa He [OOIIYCKalOTCH. I_IpI/IBeJIeM HeOOoJIbIIION
IIpuMep:
;33 npouepnypa FACT sbluucnset daktopuan
;33 W3 HeoTpuuaTenbHOro uenoro 4yucna.
(define fact
(lambda (n)
(if (=n 0)
1 ;Base case: return 1
(* n (fact (- n 1))))))

nMPOrPAMMUUPOBA
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Bri30oB dakTopuana (fact 100) macTt pe3ynbTaT
9332621544394415268169923885626670049071596
8264381621468592963895217599993229915608941
4639761565182862536979208272237582511852109
16864000000000000000000000000

310 TOBOPHUT O TOM, YTO CTpOFI/Iﬁ Ooualia30H OJId YHucCeJl
He YCTaHOBJIEH H OI'pPpaHHUYEeH TOJIBKO o6BbeMOM
naMsaTU U Bammwmm BpeMeHeM (kcTaTH, cuuTaeT 3a
BIIOJIHE IIpHeMjieMoe BpeMH), Ha OIlepalliy HaJd HUMHU

(cupaBenInuBO OIS LEJIEIX YUCEIT).

CYH.IGCTByeT CorjianmieHnune, 110 KOTOPOMY IIpeOHuKaThI

(ameMeHTHI, BO3Bpalllaionue 3HAYEHUS
HcTtuna/JIoXKhb) OOJI2KHBI NMEHOBAThCSI c
BOIIPOCHUTEJIPHLEIM 3HAKOM Ha KOHIIE.

Hy wu eme d4YTo HYXHO 3HaTb 00 OCHOBHBIX
CUHTAKCUYEeCKMX 3JIeMeHTax: *. + - MOIyT
WUCIIONb30BaThCA B uUAeHTHUGUKATOpax (HaIlpuMep,

TIpegbAylleM IpUMepe MBI MOTJIM OBl O0003HAYUTH

upeHtTuduraTop byakuun kKak fact+ mumnu fact+1).

Kpyrneie ckoO6ku () MCTHOJIB3YIOTCS OJisT 0003HAYEHUST

CIIMCKOB (HAIIOMHIO, IIporpaMMa IIpencTaBiIsdAeT coboit

OOWH CIUIOLIHOW CIHCOK, IlapaMeTpel GYHKUUU -
CIMCOK U T.H.).
OpuHapHas KaBBIYKa ") HUCIIOJIb3YyeTCs OISt

abGCOJIIOTHOTO 3HAYEHHH, KOTOpO€ BBIYUCIIATE HE

Tpe6yeTcs{ (JI[OHYCKaeTCH BTOpoOe obo3HauUeHHNEe

Oa"HHOU ¢yHKUuMu - quote). Hampumep, wumeetrcs

9JIEMEHT CIucKa (X) W umeeTca QYHKIUS C

AHAJIOTUYHBEIM HMEHEM, yToOBI B CIHCKE X He

BBIYHUCJISIJICSI, UCIOIb3YEeTCs HaHHas GyHKIUSA. YToOH
OBITIO TIOHSITHEM, 00BABUM Takylo QyHKIuio: (define

(prostoX x) ( quote x))

BrizoBeM ee:

prostoX 100) PesynbTat bygeTr X, a He 100

(

(quote a) PesynbTat a
(quote #(a b c)) PesynbTat #(a b c)
(quote (+ 1 2)) Pesynbtat (+ 1 2), a He 3

'(quote a) PesynbTat (quote a)

MoOKHO 3aCTaBUTh Scheme BBIYHMCISATh YaCTUYHO, OIS

9TOT'0O UCIIOJIb3yeTCHd 3aIlsATasd:
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“(list ,(+ 1 2) 4) Pesynbtat (list 3 4)

TO eCTh BBHIpaxkKeHue Imepepn 3amsatou (+1 2) 6wIO

BBEIUMCIIEHO. bosiee CIoXKHBIN IIpuMe:

(let ((name 'a)) ‘(list ,name ',name))

Pesynbtat (list a (quote a))

YucnoBele, CHUMBOJIBHEIE, CTPOKOBEIE U 6yneBHe

KOHCTAHTH «KBOTHPOBATh» He MOIycKaeTcss. CHMBOJI
IBOMHOU KaBBIYKHU )

HCIIOJIb3yeTCA OJIsi

OTpPaHUYEHUS CTPOKOBBEIX  KOHCTAaHT. CumBoI
obpaTHoro crnema (\) HCIONB3YEeTCA B CTPOKOBBIX
KoHcTaHTax. [ ] { } | JleBble u mpaBhle KBaApaTHEIE
CKOOKH, M30THYTHIE CKOOKHM W BEPTUKAJBHBIA IIITPUX
3ape3epBUPOBAHBI  [IJIsi  BO3MOXKHBIX  OyAyIINX
pacmpeHu# si3pika. CuMBOI mapi (#) UCIOIb3yeTCs
OJIsS MHO>KEeCTBa IleJied B 3aBUCUMOCTH OT CHMBOIIA,

KOTOpI:II‘;I HeMeOJIEHHO CJIedyeT 3a 3TUM:

#t #f - obo3HayeHne OyneBbiX KOHCTaAHT;
#\ - BBOOUT CUMBOJIbHYI KOHCTaHTY;
#( - BBO[OUT BEKTOPHYI KOHCTaHTY;

#e #i #b #o0 #d #x - ucnonb3ywTca ons obo3HayeHus uyucen.

O0BsiBIIEHUE TIPOLENYD:

(lambda <formals> <body>)
<Formals> - cnucok dopManbHbiX NapamMeTpoB

<Body> - NMoCnefoBaTeNbHOCTb U3 OQHOro unu Gonee BbLIPAXEHWN.

JIsmOma-BeIpazKeHUE CUYMTAETCS IIPOLEAypod, He
nMeIoIen HUMEHH. Pezynbrat(nl) IOCJIeTHET 0
BRIpAXXKEHUST B Tejle OymeT BO3BpallleH Kak

pe3ynbTat(bl) BRI30Ba IIPOIIEOYPHI:

(lambda (x) (+ x x)) EcTb onucaHue npouepnypbl 6€3 uMeHHU,
UMEWWMIA OfMH BXOQSAWWIA napaMeTp u
BO3BpAWAOWUA YABOEHHOE 3HayeHue
nepemMeHHoOM X.

((lambda (x) (+ x x)) 4) Pe3ynbTaTt 8 (nocnepHee BblpaxeHue,

nepefaHo B npouenypy)
OnpepenuM Takyoo QyHKIHUIO:

(define reverse-subtract

(lambda (x y) (- y x)))

Ee BBI30B ¢ mapameTpamu (reverse-subtract 7 10)

Pesynerar 3 (mIst  TocimemHero  BRIPAXKEHMUS

OPOUCXOOUT OOMEH ITapaMeTpPOB B CHOUCKe). Takum
obpazom, Oe3bIMsIHHAA

CHa4daJlla omnpepnensaeTcsd

IIponenypa C AByMs BXOOAIIMMH IlapaMeTpaMHu X H Y.

nMPOrPAMMUUPOBA
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Ee 3apmaua BeiuuMTaTh U3 y X. lajee, el MIPOCTO
IIpucBauBaeTCs UMs reverse-subtract, KOTOpyio ME U
BhI3Ba/IX C mapaMmetrpamu 7 u 10. x monydaer
3HaueHuWe 7, y CoOTBeTCTBeHHO 10, 3aTreM MH
BBIUMTAeM U3 y X Teno (- y X), To ectb (- 10 7).

PesynbTaToM OymeT 3.

Omnpenenum ClenyoIyoo QyHKIHUIO:

(define add4
(let ((x 4))
(lambda (y) (+ x y))))

Ee BrI30B c mapamerpamu (add4 6) PesynbraT 10.

O6paTture BHUMAaHUIE - BHYTPU byurIMH
orpemesisieTCs JOKaJlbHas IlepeMeHHas X, UMeloas
3HaueHue 4.

aHHas IIepeMeHHasA CyLIIeCTBYeT

TOJIBKO B paMKax add4.

Lambda ymo6HO wuCIIONB30BaTh MOJIsi 0O0pPa30BaAHUS

XBOCTOBOM DPEKypCUH - OOWH U3 BaXHEUINX
9JIeMEeHTOB (YHKIIMOHATBHOTO IIPOrpaMMUPOBAHUS.
715 UMIIepaTUBHOTO IIPOTPaMMUPOBaHMUS XBOCTOBYIO
PEKYPCHI0 MOXKHO BBHIPA3UTh UYepe3 IUKI. Takxe
lambda B cBsizke ¢ define MokHO paccMaTpuBaTh Kak
aHaJsior MmexaHu3ma natepderico OOII.

IomyckaeTcsi u KoOpoTkKasti ¢dopma GQyHKIUN, 06e3

HUCTIOJIb30BaHUA Ipouenyp lambda: (define (umsa
napameTphl) (Teno ¢yHkIuM)). Onpemenum QyHKINIO
Bo3BemeHUsT B KBagpat: (define (square x) (* x x)).
BrizoBeM ee (square 10), B pe3dynbrate nonydum 100.
BrizoBeMm ee eme pa3 (Square 10.5), B pe3ynbrate
nonyuyum 110.25. Kog MoxkeT cremoBaTh cpa3y OpPYT
3a gpyroMm 6e3 BCSIKUX IIPUBEIEHUNH THUIIOB M HUKAKUX
dokycoB ¢ mapameTpu3anued 3mech He TpebyeTcs
coBepiieHHO. XoTejoch OBl Ha 9TOM 3a0CTPUTh
BHUMAaHMeE: TO, UTO B IIOCJIefHEee BpeMs IIPUBHOCUTCS
Kak HoBas Bexa OOII - mapameTpu3sanus, CyIiecTByeT
B QYHKIMOHATbHOM IIPOTPaMMUPOBAHUY UYTh JIU HE C
MOMEHTa €ero

BO3HHKHOBEHU. OpHako B

(PyHKIIMOHAIEHOM IporpaMMUDPOBaHUU OHO

IpencCTaBIEHO Ha COBEPIIIEeHHO MHOM YPDOBHE.

Emle ogyuH MOMEHT, Kacaloluicsa UOeHTUPUKATOPOB —
B PLT Scheme

CoOmep2KaThb NOOIIOJTHHUTEJIbHbBIE CHMBOIJIBL. 9TO 3HAYUT,

BCE UAEHTU(PUKATOPH MOTYT
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49TO BMECTO Square MO2XKHO CMEJIO OIIpeneInTb

dbyakumo KBAIIPAT, u B0ooOIe MOXKHO IIepenucarthb

IIPAKTU4YE€CKMN BCe€ KIJIIOYE€BbI€ JJIEMEHTHhI s3bIKa,
HCIIOJIb3ysA HallMOHaIbHBIN aJ'I(I)aBI/IT.
YcnoBHbIE BBIPDAZKEHU A IIpencCTaBIIAIOTCA B

crnenpyoommx Gopmax:

(if<TecT><cnepctBue> <anbTepHaTUBHbIA_BapuaHT>)

30ech BCe MOPOCTO W AHAJIOTUYHO OPYTUM S3BIKaM

IpOrpaMMUDPOBaHUS:

(if (> 3 2) 'pa 'HerT) PesynbTat pa
(obpaTuTe BHWMaHWE Ha OfOMHApHbIE KaBblYyKMW)
(if (> 2 3) 'ma 'Her)
(if (> 3 2)

(-3 2)

(+ 3 2))

PesynbTart Her

Pesynbrtat 1
(3 6onbwe 2? ECnu pa, TO BbINOJHUM

(- 3 2), To ecTb nonyyum B utore 1)
MoO2KHO MCHOJIb30BaTh TakKxke cond:

(cond ((> 3 2) 'Gonbuwe)
((<3 2) 'MeHbwe)) PesynbTat 6onbue
(cond ((> 3 3) 'Gonbuwe)
((<3 3) 'MeHbue)
(else 'paBHO)) Pe3ynbTaTt paBHO

O6masi popma: (cond BhIpaxkeHuel BhIpaxKeHHE2

BoIpakeHueN), TJae  BhIpaXkeHue  COCTOUT U3
((ycmoBue) (metictBue)). BeTBb else OymeT BhIIOJTHEHA
B Ccily4dae, €C/IM HU OOHO W3 IIPEedbIayIIuX YCJIOBUN He
Cond

MHO2KE€CTBEHHOMY MCIIOJIb30BAHUIO

OBITTO BEITIOJTHEHO. aHaJIOTU4YHa

if (u3HauanILHO
KOHCTpPYKIuH if He OBIIO, ¥ BCe YCIIOBUS 0OCYUTHIBAIU
B xkauecTBe 3amaHULI:

yepe3 cond). onpoOlyuTe

BBIpa3uTh if Yepes ucmonb3oBanue cond.

[aBaliTe pacCMOTPUM TakKoOH (hparMeHT IPOrpaMMEL:

(define (PAIR (a b)
(lambda (msg)
(case msg

KOHCTPYKUMA case [/ Kaxgoro 3HaveHus msg

BbLINOSIHIET COOTBETCTBYyWWEe AENCTBUE

((first) a)

ecnn coobueHne — cumson first,

((second) b))))

BO3BpPaTUTbL a

B 3aBucumoctz oT msg OymeT BO3BpaIleHO
COOTBETCTBYyIOIllee 3HA4YeHHEe, TO eCTh (HaKTUIECKHU
TOJTHOCTHIO COOTBETCTBYET CAase U3 WMIIEPATUBHBIX

Case

SA3BIKOB

(rakux kKak C++ wmm [Jenbdu).
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agamorudyHo cond moamepuBaeT else - BeTBb
KoTtopasi OymeT 0053aTejIbHO BHIIOJIHEHA B CJIy4ae,

€CJIX HU O0Ha U3 IIPenbIayIIuX BHIIIOJTHEHA He ObITa.

MOXKHO COCTaBJIATH CJIOXKHEBEIE yCi10BUsA 3a CHYeT

I'PaMOTHOTI'O UCIIOJIb3OBaHUA and u or:

(and (=2 2) (>21)) Pesynbtat #t (ucTtuHa). 2=2 n 2>1? UcTuHa

(and (=2 2) (<21))
(and 12 'c '(f g))

Pesynbtat #f (noxb). 2=2 u 2<1? Jloxb
Pesynbtat (f g) (cnucok He BbluucnseTcs
U3-3a OAWHAPHbIX KaBbHEK)

(and)

(and (< 2 2) (=2 2))

PesynbTat #t

Pesynbrat #f

BripaxkeHus OIleHUBAIOTCS CJieBa HAIlpaBO [0 IIEPBOTO
JIOKHOTO YyTBepxXKaeHus. Ecmu Bce yTBepKOeHUS
BEPHBEI, TO BO3BpAIAE€TCS TOCIEeOHUN BXOOSIITUN
napameTp byHKIuU (y Hac 9T0O npuMep co cuuckom (f
g)). Ecmu and He uMeeT BXOOSIINX YTBEPKOEHUH,

OymeT Bo3palleHo #t (McTuHa):

(or (=22) (>21))
(or (=22) (<21))
(or #f #f #f)

PesynbTat #t
PesynbTat #t

PesynbTat #f

Bpra}KeHI/IH OLIEHUBAIOTCYA CJIeBa HaAIIpaBO OO0 II€pPBOTrO

HUCTHUHHOTO YTBEPXKIOEHUA (ocTaBmmecs HEe

paccMaTpuBalOTCs). EcCIM BCe BBIPAXKEHUS JIOXKHEI,
OymeT BO3BpallleHO I[IOC/eOHee U3 HHX. Temnepsb
HEMHOTO O IIPHUCBaMBaHUMU IIepeMeHHBIX. BoobIe-To, B
YHUCTOM byHKIOHATIBHOM IIPOrPaMMHUPOBAHUK
repeMeHHBIX BOOOIEe CyIIeCTBOBATh HE HOJIKHO, HO
OOJILIITUHCTBO

ofaBiIsolee byHKIMOHATBPHBIX

SI3BIKOB ~ IIPOTPaMMUPOBAHUSA  IIPU3HAIOT  IIOJIL3Y
CYILIeCTBOBAHUS II€PEMEHHBIX U BBOISAT pPa3IUYHBIE
MeXaHU3MHI [JI UX UCHOoNIb30BaHud. [IprcBauBaHuEe B

PLT Scheme ocymecTBnsieTcs TakuM 00pa3oM:

(define x 2)
(set! x 4)

(+ x 1) Pe3ynbrat 5.

Hwuuto HaM HE MelraeT TIepeoIpeenuThb
nepeMeHHyI0 X dyepe3 define, HO Bce ke HE0OXOOUMO
noMHUTE, 4TOo define He sKBHUBaJIeHTHO set! (XOoTs B
HaIlleM cjiydae W IPUBOOUT K OOHOMY Pe3y/IbTaTy).
Pasuuna 3akimioyaeTcs B ToMm, uTo define cBsi3pIBaeT
UOeHTUDUKATOP MePEMEHHOM C ee HOBLIM 3HAaYEHUEM
3Ha4YeHue OymeT

(mpempigyIiee mepeMeHHOH
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VHUYTOXKEHO B pe3yibTaTe cOOpKM Mycopa), a set!

IpucBawMBaeT  3HAYEHUE  yXe
Boob1ie, crmenyeT yYuUTHIBaTh, UYTO UMS EPEMEHHON U
ee 3HAYEHUS CBS3aHHI HE HAPSIMYIO MexXny coboi. B
YaCTHOCTH, 3TO MPOSBIIIETCS B TOM, UTO IIepeMeHHas
MOXKET CYIIeCcTBOBaTh II0 WMeHU, 06e3 3HAYEHUS
(mposiBIIsieTCst, HAIpPUMep, Ipu onepanuu quote). [Ipu
9TOM HET TOYHEBIX PaMOK MEXKIy UMeHeM IIepeMeHHON
u uMmeHeMm ¢pyukuuu. M uepes define umst mepeMeHHOU

MO2KHO IIepeonpenesInTb KakK nMiA d)YHKI.[I/II/I

Temepb paccMoTpuM 06ojiee TOAPOOHO KOHCTPYKIIHUIO
let. CoGCcTBEHHO y Hee ee OBa POACTBEHHWKa let* u
letrec c TeM xKe CHUHTAKCHCOM (let
((onpepeneHue nepeMeHHOU)

(onpenenenue nepeMeHHOUN)) (Teno)). PasHunia B
HUX TOJIBKO B YPOBHSX BUOMMOCTH CBSI3aHHBIX HMU

IIepEeMEHHBIX. GJIOUHEBIE

CTPYKTYDHI
nporpaMmMmupoBanuu. Kopotkas ¢dopma Takosa: (let

9TO TI03BOMSIET CTPOUTH
Ha MaHep IMPUHATHIH B CTPYKTYPHOM
(ompepmeneHue  MepeMeHHOMN) BBIpa’kKeHUe), roe
ompepesieHHue MepPeMeHHON BBITTIIOUT BCE B TOM K€

CIIMCOYHOM CTHJIE (IepeMeHHasl 3HaYeHne):

(let ((x 2)) (* x 2)) PesynbTat 4.

Co3pgaeM IIepeMeHHYyIO X=2, yMHOXaeM Ha 2 H
nepemaeM 3HaueHue. CaM X IPU BBIXOHE U3 HAHHOTO
BEIpaxkeHUs1 OymeT paspyuleH. Let mo3Bonsier
co37laBaTh CKOJIBKO YTOOHO IIEPEMEHHLIX, IeNCTBUE
KOTODPEIX OymeT pPacIpoCTPaHATLCS UCKIIOYHUTEIILHO

Ha TeJIO OIIpeneJieHusa (HpH 9TOM B paMKaX OOHOIO

onpeneseHus He IONIyCKaeTCcs HCIIOJIL30BATh
HECKOJILKO TmepeMeHHBIX c OIMHAKOBLIMHU
ugeHTuGUKaATOPaAMM):
(let ((x 2) (y 3))
(* xy)) PesynbTat 6
(let ((x 2) (y 3))
(let ((x 7)
(z (+xy)))

(* z x))) PesynbTaT 35.

B mepBoM 610Ke ompemenuM x=2, y=3, MepexoguM K
ucronHeHuo Tena let. Co3maguM BTOPOM X CO

3Ha4YeHueM 7, 3aTeM oIpependeM  elle  OOgHY

epeMeHHYI0 BTOporo 6JjioKa z, KoTopasi 6yoeT paBHa

xX+y (4mcno 5) mepBoro 610kKa (ITOCKOJBKY X BTOPOTO

nMPOrPAMMUUPOBA
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6710Ka MMeeT CHUJIy TOJIBKO B TeJie BTOPOTo 6JI0Ka, HO
He Ha 9JTale ONpefeieHUs IIEPEMEHHBIX 3TOTO XKe
6moka). [lpucTtymaeM K HCIOJHEHWIO Teja BTOPOTO
6710Ka - yMHOXKaeM 5 (B JaHHOM Cily4ae, IepeMeHHas
z) Ha 7 (mepeMeHHas X BTOporo 6jioka). Pe3ymbTaT 35.
Kak BUOHO u3 IpuMepa, OOIIyCKaeTCst
HeorpaHWYeHHas TIyOWHa BJIOXKEHHOCTH let, BHyTpH
KaXJoro OIpefeleHus [OMyCKaeTCs CBOOOOHOE
IIOBTOPEHWE WAEHTUPUKATOPOB II0 OTHOLIEHWIO K
opyruM let. B Scheme let wacTto ucnons3lyeTcsa Kak

-}

HMIIEPATHUBHBEIX A3BIKOB IIPOIPAaMMHPOBAHUA.

aHanor MPOTPaMMHBEIX CKOOOK begin-end)

Kak
npaBuio, let ucmonwp3yeTrcss yalle POOCTBEHHBIX €U

let* u letrec.

PaccmoTpum nipumep c let*:

(let ((x 2) (y 3))
(let* ((x 7)
(z (+ xy)))
(* z x))) PesynbTaTt 70.

B mepBoMm Onoke ompemenuM x=2 u y=3. [aree
KOHCTPyKIusa let* omnpepmenser nepemMeHHyIO X=7,

OelicTBME KOTOPOM pPACHIpPOCTPAHSIETCA HaA Bce

ompenesieHus IIePeMEeHHBIX CIIpaBa M Ha Teso let¥,
TakuM o6pa3oM, z=7 (HOBHIU X)+3 (y M3 IIEPBOTrO
61moka)=10. [TpucTymaem K BHIIIOJTHEHUIO Tena let* - z
(guucmo 10) ymHOXKaeM Ha x Ornoka let* (wumcmo 7).

PesyneTar 70.

Yto Kacaetrcs letrec, ee 0CoOEHHOCTH B TOM, HYTO
nepeMeHHasd II0JIy4aeT CBOe 3Ha1YeHHe He MI'HOBEHHO,

a B MOMEHT, KOorma OHa OymeT Heobxoguma

(cooTBETCTBEHHO B Tejie IIepeMeHHasda MOZKET

IIOJIy4daThb Pa3Hbie 3HAQYEHHUsA B 3aBUCHUMOCTHU OT TOI'O

BBEIDA2KEHMUS, KaKuM OHa OOJIZKHa

WHUIIMAIN3UPOBATLCA). OTO yOOOHO B  Cjydae

MHOTOYMCJIEHHBIX PEKYPCHUOHHEIX BEISOBOB:

(letrec ((even?
(lambda (n)
(if (zero? n)
#t
(odd? (- n 1)))))
(odd?
(lambda (n)
(if (zero? n)
#f

(even? (- n 1)))))) (even? 88))
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Iakblii IpuMep omIpefeseT YeTHOCTh Yucia (#t, ecnu

yeTHOe). Kak BUOHO u3 MNOpuUMepa, even? MOXKeT

BBEIYKMCISTBCA B 3aBHCHMOCTH OT BXOMSIIEro dYHCIIa
yepe3 pekypcuio. Emle oguH MOMEHT - eciau Bu
3aMEeTUJIM, TO even? 3TO AOJKHA OBITH IIepeMeHHas
unu QyHKIMAg, uMelomias OymeBwe Tum, a 88 ecTb

yucimo (B paMkKax Scheme - He BaxXHO Kakoe,

cyuTalTe, 4YTO BCE 4YHCIAa €ECTb KOMIIJIEKCHHIE

BeNIUYUHEI). 3Oech BUOHaA paboTa letrec, mns Tenma

BBIYUCIIAETCA even? omnmpenesieHHas He KakK

IepeMeHHas, a Kak ¢yHKIus (depe3 lambda). Letrec

4qacTo HUCIIOJIB3YIOT OJIsi II0JIy4YeHud 3HA4YEHUA

epeMeHHOH uepe3 PEeKypPCHOHHBIE BBI3OBHL. JTa
KOHCTPYKI[ASI WMeeT OfAWH IIOJBOJHBEIA KaMeHb -
TOCKOJIBKY  BCE

IIapaMeTpPhL IepegarnTCcsa II0

3HA4YEeHUI0, [HOOJIZKHBI CYIIeCTBOBATL OJHO3HAYHLBIE

yVCJIOBUS [Jisd IIONy4YeHUs pes3yiabTraTa. HHUKAKUX
OBYCMEBICIIEHHOCTEH B letrec OBITH HE MOJIKHO (MOTYT
BO3HUKHYTH, B KOMOMHAIIUSIX

YaCTHOCTH, IIpu

POICTBEHHUKOB letrec, let u let*).

OmgHOM M3 BaXKHBIX OCOOEHHOCTHIO (YHKIIMOHAIBHBIX
SI3BIKOB MPOTPaMMHUPOBAHUSA SBJISIETCS KOHIIEIIIUS
byHKIIMY - UHBIMU CJIOBAMU IPOLIEAYPHl B OOBIYHOM
IOHMMaHUU B (PyHKIIMOHAJILHOM NIPOTPaMMHUPOBaHUU
OBITH HEe OOJIKHO. BhIpazkeHus U QYHKIIUHU HOTyYaloT
OgHako Ha

mapaMeTpel W TepefalT pPe3yJibTart.

pakTUKe YacTO BO3HUKAIOT CHUTyalwu, Kormaa
pe3ynbTar MO0 He TpebyeTcs, MO0 He OIpeneseH,
6o TPOCTO He uMeeT CMbicia. CaMbIM MTPOCTHIM
IPUMEPOM SIBJISIETCS BBIBOA HMHGpOPMAaIWM Ha SKpaH.
Kako#l pe3yneTaT MOXKET B JAHHOM Ciydae MOJIYy4YUTh
¢dbyHKIIMS BBIBOJa COOOINEHUsST HA OJKpaH? B ToXe
BpEMsS OTCYTCTBHE pe3yibTara (JInO0 BO3HMKHOBEHUE
CUTyaluu, Korga paboTH

pe3ynbTaT dbyHuKITUN

OIIpenenuTb HEBO3MOKHO) MOZXKeT IIPUBECTHU

nporpaMMy K Kpaxy - clenyoilas QyHKIUS He
CMOXKET MOJYy4YUTh BXOOAIIUM mapamMerp (mubo He
CMOXKET OMPEIeNuTh YTO 3TO 3a MapaMeTp). fABneHue,
IpU KOTOPOM (GYHKIIUS MPOSIBNISIET Ce0si KaKuM-Tubho
00pa3oM MOMUMO IIepefaydu pe3yiabTaTa, Ha3bIBAaeTCS
B uuctom

no6ouHbIMU 3hdeKTaMu (IBIEHUSMHU).

GyHKUIMOHAIPHOM  IIPOTPAMMHPOBAHUK  ITOOOYHBIX

SBJIEHUN OLITH HE [OJXKHO B IPHUHIMIIE (HaIpuMep,

no060ouHBIM  3¢hdeKToM SBJISIETCS IIPHCBavBaHUE
IIepeMEeHHON KakKoro-nubo 3Ha4YeHWs, CO3maHue
HOBOC nMPOrPAMMUMPOBA
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00BEeKTOB 0e3 MX HEeIOCPeICTBEeHHOM mepemauu (Tak
cebs1 BemeT define), BBog M BHIBOO HAHHBIX U T.0O.).
CmenuuanbHO [OJIT peLIeHus MOOHOOHBIX IIpobieM
cymecTtByeT KOHCTpykiusa (begin (BripaxkenHmel) ...
(BeipaxxenmeN)), Bce BHIYHUCIEHHUS B KOTOPOU
OCYIIECTBNSIOTCS IIOCJIEIOBATEILHO W CTPOTO CJieBa
HampaBo. OCOOEHHOCTBHIO HOAHHOM KOHCTPYKIIUHU
SIBJISIETCS PE3yJibTaT - OH Bcerga OymeT BO3BpaIeH

OJId IIOCJIEOHET O BEIPDAXKEeHUA. HpHMep:

(define x 0)
(begin (set! x 5)

(+ x 1)) Pesynbtat 6 (5+1)

(begin (display "4 plus 1 equals ")

(display (+ 4 1))) Pesynbtat 5 (4+1)

NIPOUTHOPUPOBAB pe3yJibTaThl BHEIBOOA Ha 9KpaH
nocpencteoMm display (mpu 3TOM cama CTpokKa OymeTr
HareyaTaHa). Begin Takxke ymoOHO HCIIOIbB30BaThb
IPH CO3MaHUK 3aKOHYEHHBIX OJIOKOB, COOEepzKalluX
HECKOJIbKO BhrIpaxkeHU# (Hanpumep B If unu cond) kak
3aMmeHa let, ¢ To¥ nmUIE pa3HUIEHN, YTO AJIST HAaHHOTO
6J10Ka HOBBIX

IIepeMeHHBIX He CO3maeTcs

(COOTBETCTBEHHO U He Pa3pylIaloTCs).

PaccMoTpuM wuTepaluu. XOTS XBOCTOBas PEKYPCUS

ObITb mpeoOpas3oBaHa B (mpu

B Scheme

MOZXKEeT ITUKII

IIPaBUJIBHOM €€ COCTABJIEHUHU), ITUKIIHI

CYIIECTBYIOT TakzKe u B 0011e# popme. OOUH U3 HUX:

(do((<nepeMeHHas1l> <uHWUManNU3aTop_nepeMeHHoml>
<war_npupaueHusl>)
)
(<TecT> <BblpaxeHue> ...)
<onepaTopbl_fi3blKa> ...))
qTo

Cpa3y CTOHUT 06paTHTB BHHMaHHE, Ha TO,

IpUpamuBaTh MOXKHO He OOHY I[IepeMeHHYVI u

YCIJIOBHE€ OJisd BBEIXOOA M3 ILHUKJIAa TOXKE MOXKeT OBITH HE

OIHO:

(do ((vec (make-vector 5))
(10 (+11)))
((=15) vec)
(vector-set! vec i i)) PesynbTat BekTOop #(0 1 2 3 4),
3[0€ecb CO3[AeTCs BEKTOp U
nepemMeHHas i )
(let ((x '(135709)))
(do ((x x (cdr x))
(sum @ (+ sum (car x))))

((null? x) sum))) Pesynbtatr 25,

COOEP>XAHMUE =
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TIPOBOOUTHCS TIOACYET CIIMCKAa. 34eCh CO3[aeTCs [Be
mepeMeHHbIe X (oOpaTuTe BHUMAaHUE, IepeMeHHas
UKIIa VHULUATU3UPYETCSI

let) m

IepeMeHHOH,

OOBSIBIIEHHONH 4Yepes sum. TakxXke ecnu
paccMOTpeTh KOHCTPYKIMIO let Gomee BHUMATEIBHO,
TO MOXHO OOHAPYXUTb, UTO C TOMOIIbIO HEee TaKiKe

Orns

MO2KHO

MOXKHO (OPMHUPOBATHh UTEPATHUBHBIE MPOIIECCHI.

3TOTr O oIpeneyiieMyro IIepeMeHHYIO

MIPECTABUTh KakK dyuKIHIO (uepes ee

UHUIMAIN3aTOpP) M BHI3BIBATH €€ [OJIs1 KaxXOoro
YIIOMUHaHUSA B Teje let (depe3 yClIOBHEIE OII€paTOPHL

cond wunnu if).

HecmoTps Ha TO, 4TO BCe IapaMeTphl B (GYHKIUU

IIepegarnTCcd II0 3Ha4YeHHI0, €eCTb BO3MOXHOCTHb

OTJIOZKHUTEL BBIYHCJIEHHE IIapaMeTpPOB OO MOMEHTa HuX

OEeUCTBUTEIBLHOTO MCIOJIb30BaHUA. IIII0OCOB OT 3TOTO

KaK MHHHUMYM [Ba: IIepBO€ - O9TO VBeIUdYeHue
CKOPOCTH BBIYKCJIEHUH (mpu TPaMOTHOM
MCIIOJIb30BAHKH) ¥ BTOpOE - pelleHWe 3afady,

KOTOpBblE HEJIb3s1 BBIYUCIUTH OOBIYHBEIM CIIOCOOOM.
YBennudeHue CKOPOCTH BO3MOXKHO, B Ciydae, €CIH B
dyHKIIUI0O nOepemaeTcs HECKOJIBKO IIapaMeTpoB U
YacTh U3 HUX HANPSMYIO0 BIIUSET Ha JIOTUKY PabOoTEHI
dyskuuu. [omycTWM, IEpBHIM IapaMeTp GYHKIUN
OOHO3HAYHO TOBOPHUT O TOM, YTO Pe3yabTaT ee PaboTH
W3BECTEeH (HampuMep, YacCTHBIM CJyd4al), U B
manbHEUIIeM HHUYero BHYHUCIATH B paMKax MaHHOU
bysakumu He Tpebyercs. Ecnmum mepemaBaTh Bce
nmapaMeTpsl II0 3HAYEeHMWI0, TO B MOMEHT BXOda B
dbyHKIIMIO, DOMXKHEI OBITH M3BECTHH BCE IMIapaMeTPEHL,
3HAYUT, BCE BBEIPAXKEHUS [OJIKHBI OBITH BBIYHCIIEHEL.
[axke ecnu Kak B HallleM abCTpakKTHOM IpUMEpE 3TU
nmapaMeTpsl O [ONydYeHus  pe3ylabraTa  He
moHamo0aTCcsa. MOKHO KOHEYHO M IIOCYUTAThb, HO HE
cnemyer  3abplBaTh, 4YTO B  (YHKIMOHAILHOM
IPOTPAaMMUPOBAHUM PEKypCUsI OOBIYHOE [eJIo, a 3TO
00 YHCTasi PeKypcus, mubo UTePaTUBHBIM IIPOLECC,
U TO U Opyroe MenjieHHo. [TI09ToMy IpUPOCT CKOPOCTHU
MOZKET [JOCTUTATh OOJBIINX BEIWYWH (a 4O HEIaBHETO
BPEMEHU B QyHKIIMOHAJIbHOM IIPOIrPaMMUPOBAHUU 3TO
ObIT O4YEeHb aKTyaJIbHBIM Bompoc). YTo KacaeTcs

OOITIOJTHUTEJIbHBIX BO3MOIKHOCTEH, IIPOOOJIZKUM
pacCcMOTpeHne BCe TOro xe IIpuMepa. Yrto ecnu
BEITIOJTHEHHWE OOHOI'O HWJIM HECKOJIBKHUX IIapaMeTpPOB
HEBO3MO2KHO B

KOHerTHbIﬁ MOMEHT
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BBIYHCIIUTEIBHOTO poiecca? HomycTum, B
BhIPaXKEHUM NIPOUCXOOUT HejleHue Ha HylIb. PemuTh
Takyl 3afady OOBIYHBIM CIIOCOOOM HEBO3MOKHO.
OpHaxko, ecTh MaTeMaTHuiecKue BBIKJIQIKY,
TOBOPSAIINE O TOM, 4YTO (QYHKIIUS HMeeT pelleHue
(moToMy 4TO ee pe3yabTaT B JaHHOM CJIydae 3aBUCUT
OT  Opyroro TImapaMeTpa, HampuMmep  0oOmwmi
K03(puIeHT, KOTOPHIM B HOAaHHEIM MOMEHT paBeH
HYJIIO, TOTa pe3yyibTaT GyHKIUU TaKxke OyIeT paBeH
HYJII0O He3aBUCUMO OT OCTa/IbHBIX IIapaMeTpoB). Ecnu
OTJIOXKUTh Ha HEKOTOpOoe BpeMs BHIYUCIIEHUE
OCTa/JILHBEIX IapaMeTpoB u paboTaTb C TeM, UTO
BIUSIET BBIYUCJIEHUN, TO

Ha JIOTUKY dbyurIUS

cnoco0Ha BEpPHYTb KOPPEKTHHIM pe3ybTaT, HOaxKe
eCNiu BBIYUCJIEHUE OCTaJIbHBIX IlapaMeTpPOB MOXKeT

MIPUBECTH K GaTaIbHOU OIITHOKeE.

B Scheme oTm0XuTb BHIYUCIIEHHE MOXKHO uepe3
(delay (BeIpaxkenue)). BripakeHue BBIYMCIIEHO He

oymeTt o KOHCTPYKIIUM force (curTaKCHC

QHAJIOTUYeH). Force Tpe6yeT HeMeOJIEeHHOTI' O
BBIYUCJIEHHUS BBIPA2XKEHUA (06]:1‘-IHO HUCIIOJIb3yeTCd B

cBsa3Ke c delay):

(force (delay (+ 1 2))) Pesynbtat 3

(let ((p (delay (+ 1 2))))
(list (force p) (force p)))

Pe3synbTat cnucok (3 3)

Kaxk Bugute, Mexpy delay u force MoxkeT HaxOOUTHCS
MTPOU3BOJILPHOE YMCIIO BHIPAXKEHUU, JIUIIL OBl P TIO-
IpeKHEMY OCTaBaJIOCh aKTyabHBEIM (TO €CTh B HallleM
cinydae force moKHO HACTYIUTh B paMKax let, nHaue
Tmocne p MepecTaHeT CyllecTBoBaTh). Ha camoMm pgere
nmonb3oBaThCcs delay u force nmerko, rimaBHOe YTOOHI
Kaxpgoe oOpallleHue K He BBIYKUCJIEHHOMY IapaMeTpy
compoBoxmanock force.

ITogo6HO  MHOTUM

SI3BIKaM  IIPOrpaMMKPOBaHUS

Scheme ToAIepKUBaeT MaKpOoOIIpeIesIeHus
(MaKpOCHI), TTO3BOJIAIONINEe 0OPA30BEIBATH HOBBIE THUITEI

BBIPazKEHUHN. MOKHO IIE€PEONpPEeneuTh OOJIBIITUHCTBO

CTAHOAPTHHEIX KOHCTPYKIWHA, C IIOMOIIBIO  yiKe
U3BECTHOH HaM (define HOBOE WMs
HanMeHOBaHME KOHCTPYKIIUH). ITpu 3TOM
KOHCTPYKITUS of CTaphIM MUMeHeM TOXe

coxpaHsieTcsi. Bo3abmeM Hail pakTopuan:

COOEP>XAHMUE =
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(define fact

(lambda (n)
(if (= n 0)
1 ;Base case: return 1
(* n (fact (- n 1))))))

(define mmm fact)
(mmm 1000)

Tenepr fact MOXKHO BBI3BIBAaTH KaK IIO[I CTapbhiM
UMEeHEeM, TakK ¥ o uMeHeM mmm. Scheme ob6nagaeT
MOIITHEIMH CPEeACTBaMH MJisT O0pa30BaHWS HOBBIX
BO3MOXKHOCTEH sI3bIKa Ha OCHOBE MaKpoonpenesieHus
KJIIOUEBBIX CJI0B (He IMPOCTO CUHTAKCHYecKass 3aMeHa),
HO B CBSI3W CO CJIOKHOCTbIO M OONBIIMM OOBEMOM
MaTepuasa MBI [ajee MaKpOChl pacCcMaTpUBaTh He
6ymeM. Ecnu ecTh KenaHue, TO omucaHue paboTH C
MaKpocaMKi MOXKHO HaWTH B OOJILIION M IIOAPOOHOI
cripaBke 1o PLT Scheme (cmpaBouyHasi cucrema

HaswiBaeTcs Help Desk).

W TpapuiinoHHas CTpOYKa Kopja:

(write "Hello, world!")

Tunbl 4aHHbIX U paboTa C HUMHK

ITpedukamul, 3HaueHus #t, #f.

IIpepukat - 3TO (yHKLMs, Bo3Bpalmaiolias OyreBoe
3Hauenne (Mctuna/Jloxkp unu #t unu #f B TepMuHax
Scheme). OCcHOBHOE ux Ha3HaYeHue 3TO
HUCIONb30BaHUe B QYHKIIUAX OLIEHKU YCIJIOBHUM (TaKHUX
kak cond). CoOGCTBEHHO oOlleHKa OyneBblx #t m #f
IIOCTPOEHa IIO0 CJIEeOVIOIIEeMYy IPUHLMILY: BCe, UTO He
sapnsgercs #f, ectb #t (ToO ecTh oCTajabHBIE THIIBI
IaHHBLIX, QYHKIIUU, OIpedereHuss U T.O. - BCE 3TO
saBisieTcss #t). #f mMoxkeT OBITH monydeHa NIuOO Kak
KOHCTaHTa, 00 KaK pPe3yJIbTaT OLIEHKU BEIPAXKEHUS
(uepe3 mpepukaThl). OCOOEHHOCTHIO OyI€BOTO THUIIA B
Scheme sBnsieTrcss TOT ¢aKT, YTO HA HUX He

pacIpoCTpaHsIeTCs KBOTHPOBaHUE, TO ecThb

pe3ynbTaToM '#f OymeT Bce TOT ke #f.

Tenepb pacCMOTPUM HEKOTOPHIE TPENUKATHI:

(not obj) — noruyeckoe oTpuuaHue, BCce, 4TO ecTb #t OypeTt
BO3BpalWeHo Kak #f (obpaTHoe yTBepxoeHue Takxe
crnpaBepsiMBo)

(not 100) Pe3synbTaT #f, notoMy 4T0 BCe He OyneBble 0ObEKTHI

ABnanTca #t

OBO
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[Ons Toro, YTOOBI OIIPpeneJInTh, 4YTO XKe IEeUCTBUTEIBHO

SABIISAETCA 6yJ'IeBBIM 3HAQ4YEeHueM, a 4YTO HHBIMHU

00BbeKTaMH, UCIIOIb3yeTCs CIeOYIOMU IpeauKaT:

(boolean? #f) PesynbTat #t

(boolean? 0) Pesynbtat #f

(boolean? '()) Pesynbtat #f

(eqv? objl obj2) - oueHka obbekToB, BO3BpawaeT #t, ecnu ob6bEKTH
SKBUBANeHTb Mexpy cobon (aHanorumyHo cebs
BefgeT u onepauus (= objl obj2), Ho TonbkO
ons 4yucen).

(eqv? 1 2) PesynbTat #f,
NOCKOMbKY 4nCiio 1 He ABNAEeTCA 4YUCIIOM 2

(eqv? 2 2) Pe3synbTaTt #t

(eqv? 'a 'a) Pesynbtat #t

(eqv? 'a 'b) Pesynbtat #f

(equ? "() "())
(eqv? 100000000 100000000)

PesynbTat #t
Pesynbrtat #t
(eqv? (cons 1 2) (cons 1 2))
(eqv? (lambda () 1)
(lambda () 2))

(eqv? #f 'nil)
(let ((p (lambda (x) x)))

(eqv? p p))

PesynbTat #f

PesynbTat #f

PesynbTat #f
PesynbTat #t

eqv? mpoIeaypa Bo3BpataeTcs #t ecnu:

objl u obj2 - oba #t unu oba #f;

- objl u obj2 - oba cuMmBOnbl W ABNANTCA IKBUBANEHTHBLIMU;

objl u obj2 - oba uucna, paBHble B LUGpOBONA dopme;

objl u obj2 - oba cuMmBOnbl M ABNAKTCA TEM Xe CaMbiM CUMBOJIOM;

- objl u obj2 - nycton cnucok;

objl u obj2 - napbl, BeKTOpbl, WM CTPOKW, KOTOpble 0BO3HayawT Te
Xe CaMble MeCTONOJIOKeHUs B NaMsiTu (XOTﬂ
onpepgesieHne U NOxXoxe, HYXHO MOMHUTb, 4YTO B
Scheme HeT yka3aTtenen u nwboe UX ynoMuHaHUe He
ponyckaertcs);

- objl u obj2 - npouepypbl, T3 MeCTOMOJNIOXEHUS KOTOPbLIX paBHbl (He

nyTanTe T3ruM C agpecamum siyeek namsTi).

eqv? Bo3BpalaeT #f, ecnu:

- objl un obj2 - UMEeWT passfinyHble TUMbI,

oouH m3 objl u obj2 #t, Ho ppyrow #f;

objl un obj2 - HEedKBUBAJIEHTHbIE CUMBOJIbI;

- 0oAMH M3 objl u obj2 - TouyHOe uMCNO, HO APYroil HeTOYHOe YUCHIOo;

objl un obj2 - yucna, BN KOTOpbIX = npouepypa
BO3BpawaeTcsa #f.
- oouH M3 objl u obj2 - nmycTol cnucok, HO Apyrow

COOEPXNT 3JIEMEHTHI.

objl un obj2 - napbl, BEKTOpbl, WAN CTPOKW, KOTOPbie
0603HaYalT OT/INYHBIE MECTOMONOKEHUA B

namaTun.

objl un obj2 npouenypsl, KoTopble Benu 6bl cebs no
-OpyroMy (BO3BpaTWTe pa3/inyHOe 3HauyeHue

WM UMeT pasnnyHbie nobouHble 3GdpeKThl) .

Cnyuau, Korma eqv? Bo3BpalmaeT #t, a korgma #f

IIpUBEIEHbBI HEe cnyqaﬁHo, €CTb CHUTyalliy, KOrga

COOEP>XAHUE = 16
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maHHas (QyHKIMS He MOXKeT OaTh TOYHOI'O OTBeTa.
ITpumep:

(equ? "* ")
(eaqv? '#() '#0)

(eqv? (lambda (x) x)
(lambda (x) x))

(eqv? (lambda (x) x)
(lambda (y) y))

BepHee oTBeT OymeT IIOJIydYeH, HO €ro pe3yabTaT
3aBucuT oT peanusauum (PLT Scheme Bepcuu 350
maetr orBerT #f). Hy um He cremyeT 3a0bIBaTh O

PEKYpPCHUOHHBIX  BBI30BaX, B  COBOKYIIHOCTH C
OIpEeNeIEHUsIMU JIOKAJILHBIX IIEPEMEHHBIX OHU MOTYT
OLITH HEOKBUBAJIEHTHHIMU (maxe eciu objl ects obj2).
AHanmoru4yHo paboTamT eq? u equal?, ogHaKo, B psme
Clly4aeB OHU BEPHYT IIPOTHUBOIIOJIOKHEIE 3HAYEHWUS.
Takxke OTMeTUM, YTO equal? Jyd4Ille HCIOIb30BaTh
IOJIsI CJIOKHBIX COCTABHBIX THUIIOB MAHHHBIX, TAKUX KakK

CTPOKH, CIIMCKH X BEKTOpPaA.

Yucna

[lo HemaBHEro BpeMEHM YUCJIOBbIE BBIYUCIIEHUS
nuanekToB Jlucma Obutn HedhOEKTUBHBIME, OTHAKO
Ipu KOMIOWIAIUM yXKe celdac [aloT HeIUIoxue
pe3ynbTaThl (KOHEYHO TsraTbcsi ¢ TeM ke C Scheme
He cMoxKerT). [Ipexne Bcero, HykHO Bcerfga IIOMHHUTS,
4TO Scheme o00v9HO He

YHCJIa B UMEIOT

OpefcTaBlieHWss B  TUIIAX  YHUCENT  KOHKPETHBIX
almapaTHRIX MaaT@opM (C IJIaBalolled TOYKOM, OamT,

CJIOBO H T.[I.).

HUtak, B Scheme wuMeTCs CEOyoOIHe OCHOBHBIE
YUCJIOBLEIE THUIIHI:

. KOMIIJIEKCHEBIE;

. peasnbHEIE;

. BEIIIeCTBEHHEIE;

. IIleJIble.

Hampumep, uucno 3 sBiusieTcs LensiM. Ho B m060#

MOMEHT BpeMeHHUu OHO TaK>XKe SABIISAETCA

BEIIIeCTBEHHEIM, PeajIbHBIM M KOMIIJIEKCHBIM. JTO
CIIpaBeIJIMBO [JII BCEX IIPEeACTaBJIeHUu#M uucia 3.
YTOOLI OIpPEemesIuTh  THUII

YHCJla HUCIIONIB3YIOTCA

npegukaTel number?, complex?, real?, rational?, u
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integer?

(real? 3) PesynbTat #t

Hcmonb3oBaHUE OCTAJILHBIX npeauKaToB o
oIpemesieHUIo0 THUMA YHCIa ITOMHOCTBIO aHaAJIOTUYHO.
IIpu sTOM He CYyILIECTByeT HMKAKOT'0 OJHO3HAYHOTO
MalIMHHOTO IIPeACcTaBlieHus ynucia 3 (B COBpeMEHHBIX
peanuzanmsx Scheme cyliecTByeT KaKk MUHUMYM [Ba
BapHaHTa IpeacTaBIeHus Iejioro 4yucia). Hampumep,
10000!

IMousaTtuo, yto mnpepacrtaBineHume 10000! HM B Kakou

Scheme opwmHakoBo BeUMciaser 10! u
PETHUCTP Tpolleccopa He ITOMECTUTCS, IIO3TOMY IS
TAKOTO pe3yjabTaTa WUCIIOIb3YETCS ajlbTePHATUBHOE

npencTaBJIEHHE.

YucsoBele qaHHBIE 00pabaTHBAIOTCSI HAa aOCTPAKTHOM
ypoBHE (0e3 MCIOIb30BAHUS MHPSMBLIX BHIYUCIIEHUH C
TIOMOIIbI0 apupMeTHUYEeCKHX KOMaHM Mpolleccopa) u
x0oTsi Scheme u T103BOJIIET HCIONbB30BATh TaKOU

moaoxon, Impru KOTOPOM oOIlepalluy Hald 4YHCJIaMU 6YJIYT

BLHIIIOJTHATBCA B  PETUCTPax IIpomeccopa, TaKHue
IenucTBUs oajleKko HE O4YEeBUHHEI, u HeJIb34d
OOJHO3HA4YHO OIIpeneInuTb TeKylee MalllMHHO€E

IIpeacCTaBJIEHHE YK CIIa.

B Ttoxe BpeMs HYy>KHO Pa3J/In4aThb T€ YHUCJIa, KOTOPEIE

MOT'yT OBITH IIpeaCTaBJIEHBI TOYHO, a KaKHe HeT.

Hampumep, WUWHOEKCHl CTPYKTYP [HaHHBIX UMeEIOT
OOHO3HAYHOE IIpefCcTaBjieHNWe, B TOXe BpeMs
pe3ybTaTh HEKOTOPBIX BBIUUCIIEHUH,
WppalUMoOHaIbHEIE  YMCja MOTYT OBITH  TOJIBKO

HpI/IGHI/I}KeHH K DpPallMOHAJIbBHBIM, 4YTO IIPUBOOUT K

II0TEepPsAM TOYHOCTH. HOSTOMy 071 BBIYUCJIEHUU

(TouHBIX ¥ TPUOIMKEHHBIX) MOTYT MCIIOJIb30BAThCS
OPTOTOHAIbHEIE TTOOXOMNE! (B3aUMOIOIIOIHSIOIINE OPYT

J:[pyra) K IIpeaCTaBJIEHHWIO TUIIOB YHCEJI.

B Scheme uwcia OBIBAIOT OBYX BUIOOB TOYHBIE W HE

TOYHBIE. YHCIIO SBJISIETCS TOYHBIM, €eCiii  OHO

BBIPaXKEHO TOYHOM KOHCTAHTOU WM IIOJIyd4eHO B
pes3yinbTaTte ornepanui

(KOTOpBIe TaKxXKe

psana

Ha3BIBAKOTCA TO‘-IHI)IMI/I) Hagq TOYHBIMH YHCJIAMH.
Yucno aBaseTCs He TOYHBIM, €CJIA OHO BEIPDAZXKEHO C
IIOMOINIbI0 HEe TOYHOM KOHCTAHTHl WU IIOJIy49€HO B

pe3ybTaTte He TOYHOU OoIiepalyy HUJIM B PEe3yJIbTaTe

COOEPXAHMUE = 17
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omepanuii Hag HETOYHBIMU YucIaMu. TakuM oOpa3oM,
HETOYHOCTh MH(MEKIIMOHHOE CBOMCTBO YHCJia (MHLIMU
ClIOBaMM HETOYHOE 4YHCJIO MOJIyYUTb MPOIIe, YeM
TOYHOE). Ecmu peanusanusa BBIpazKeHUS C
HUCIIOJIb30BaHUWEM OBYX HETOUYHEBIX YHCEJI IPUBEOYT K
TOYHOMY pe3yJibTaTy, CYUTAETCS, UYTO [JaHHHIE
BBIYMCJIEHUSI MaTeMaTU4YeCKU 9KBUBAJIEHTHHI (TO €CThb
BBIYUCJIEHUS] IIOOBEPZKEHBl OIIuOKaM OKPYIJIEHUS).
OpHako, B TIIOfaBJsAIONeM OONBIIUHCTBE CIIy4daes,
Scheme wuCIONB3yeT BBIYUCIEHUS, TAaKUM 00pas3oM,
YTOOBI obecmeuuTh

MaKCHUMaJIbHYIO TOYHOCTH

pe3yibTara.

PaunoHasbHbIE ONEpPalyy, TaKue KaK CI0oXKeHUe, Mpu
TOYHBIX ITIapaMeTpaxX BCerfga BO3BPAIlAlOT TOYHHIN
pe3ymnbrar. B ciydae ecnu omepanusi HeTo4YHas (TO
ecTh ee pe3ynbTaT MOXKeT OBITh BO3BpAIlleH Kak
HETOYHOE 4YHCJI0), Pa3/INYHBble peau3aluu S3bIKa

MOT'YyT BeCTHu cebst II0-PA3HOMY: 160 BeIOAOyT

coof0llleHMe O TIIOTEPUM TOYHOCTH, JuOO TIPOCTO
MPUBEOYT CBOW pe3ynbTaT K HETOYHOMY 4uCiIy (6e3
Kakux-mubo CcooOIIeHnH). 3a HCKIIOUEHUEM SIBHOTO
npeobpa30BaHus HETOYHOTO YHC/Ia B  TOYHOE,
omepaluyu Hal HETOYHHIMM YHCJIaMM, KakK IPaBUIIO,
MIOPOKOAIOT HETOUHHIM pe3yibraT. OgHaAKO, B psine
onepaunﬁ HETOYHOCTH BXOOAIIINUX IIapaMeTpoOB
Heo0s13aTeIbHO TPHUBOOAT K HETOYHLIM pe3yJbTaTaM.
Hanpumep, yMHOXKeHHE HETOYHOT'O YKMC/IA Ha TOUHBIH

HyJIb IPDUBEIET K TOUHOMY pe3yIbTaTy.

KOHerTHbIe peann3aliiy A3bIKa MOTYT BBOOUTLH CBOU

OOIIOJTHUTEILHEIE THIIEL, KOTOPLIE OOJIXKHEI
NPUOEPKUBATLCA PsAOy TpeOoBaHWiU (MHA4Ye TaKue
peanu3anuuy He OyOyT MOOXOOUTH IION CTAHOApPT). ITO,
HampuMep, YeTKOe OolpeneleHWe BHUOa YHCIA OIS
HOBOTO THIIA - YHCJIO MOJIKHO OBITH JIMOO TOYHEIM,
60 He TOYHHIM. COOTBETCTBEHHO PE3yIbTaTOM
omepanui [OOJXKHLI OBITh TAaKHe YHKCJIa, KOTOPHIE
OOJIXKHBI OBITH OO0 TOYHBIMHU, TUOO0 HETOUYHBIMU (IIpH
yeM KaKHM

6yneT YHCJIO, 3aBHCHUT OT IIPABHUII

ONHMCAHHBIX  BHIIIE). u Takxke CyILIECTBYET

OTpaHWYEHUEe Mg I[eJIbIX YWCEeN - Lejble YHucia
OOJIKHBI OBITh TOYHBIMH IIPU HX KCIIOJIb30BAHUM B
KadyeCcTBe WHIOEKCOB CTPYKTYpP MOAHHBIX, TaKUX Kak,
HampuMep, BeKTopa u cuucku. Kpome Toro, mobas

OeJIO4YuCJIEHHasd KOHCTAaHTa BCeraa 6yueT TOYHBEIM

nMPOrPAMMUUPOBA
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YHCJIOM. Cne;:[ylou.me OIlepalyuyu BO3BPAIIalOT TOYHEIE
YHCJla, €CJIIM HX BXOOALIMMH IIapaMeTpaMMu TaKXKe
ABJIAIOTCA TOYHBIE YHCJIIA:

+ R *

quotient remainder modulo
max min abs

numerator denominator gcd
lcm floor ceiling

truncate round rationalize

expt
Peannsauﬂﬁ onepaunﬁ Haag HE€ TOYHBIMHM 4YHCJIaMH

OOJI2KHBI obecmeuynBaTh TOYHOCTL HE HHW2XKXe, YeM

onucaHo B craHpmapte IEEE (B 4YacTtHocTHM [Onsg
HETOYHBIX YKMCEJI OTPAaHUYEHHBIX 32-X U 64-X OUTHBIM
ouamna3oHoM). YuCIOBEIE KOHCTAHTH MOTYT OBITH
HamnucaHbl B BOUYHOM, BOCBMEPUYHOM, OECATUYHOM,
WM IIIeCTHAAIlAaTEePUYHOM IIPH IIOMOImu IrpeduKca
OCHOBaHMUS CHUCTEMBI CUYUCIIEHUS. TIpedukce
OCHOBaHUS cienyoolnue: #b - gBouuyHOoe 4ucio, #o0 -
BOCBMEPUYHOE, #d - OEeCSATHYHOE, #X -

[mecTHaAaTepuynoe.  4Yucimo  6e3  OCHOBAHHUS

ABIAETCA YUCIIOM, IIPpEenCTaBJIEHHBIM B OeCSITUYHOU

dopme.

Takxe CyIIecTBYIOT IpedUKCH [OjIg OIpenesieHus
TOYHOCTHU: #€ - YHCJIO TOUHOoe, #i - He TOYHOe YHUCJIIO
(MOXKHO HCIIOIb30BaTh XOTh OO IpedrKca OCHOBAHUSA
CUCTEMBl CUMCJIeHUS, XOTh IIOCJie WU BooOule 6e3
Hero). Ecnu npeduKc TOYHOCTH He yKa3aH, TO YUCJIO
CuuTaeTCsl HETOYHBIM B CJlydae, KOTJa COLOEPXKUT
TOYKY, 9KCIIOHEHTHl WU npedurc # BMeCTO ITUGPHL.
Ecnu 4mcno TOYHOEe W MOXKET UMETh IIepEMEeHHYIO
TOYHOCTh, TO €e MOXKHO 3afaTh C IIOMOIIbI0 CHMBOJIOB

s, f, d, m 1, KoTopmle oOIpenensitoT KOPOTKYIO,

OOWHAPHYIO, [OBOWHYI0O ¥ [JIMHHYI0O TOYHOCTH
COOTBETCTBEHHO (mpu 3TOM BHYTPEHHEE
MpencTaBjieHHe dYHClIa MOXKET OTJIHYaThCA  OT

3amaHHOro). TakKe MOXKHO HCIIOJIb30BaTh CHMBOJI €,

KOTOPHIM BBIOMpPaAeT TOYHOCTh, KOTOpas [OJIXKHAa

HUCIIONIBb30BAThCA OJId HAHHOI'O THIIA IIO0 YMOJIYaHUHIO

(HeKOTOpI:Ie Bepcuun sA3BIKaA MOTyT IIO3BOJIATH

OPOrpaMMUCTyY HaACTpPauMBaTh TOYHOCTH, 3aJdaBaeMble

10 YMOJIYaHUI0):

3.14159265358979F0 l13-3a npe¢ukca f uucno bypeT okpyrneHo
(akBMBaneHTHo) 3.141593
0.6L0 0.6

0.6L045 6e+044

COOEPXAHUE =
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3aksoyeHue
BoT ewe npuMepsl YuMCen WM uUx Tun:
compLexcys S D B cnenmymomeM HoMepe Halllero JXypHajaa ML
(complex? 3) #t
(real? 3) i IIPOOOJIZKMM PAaCCMOTPEHHE THUIIOB OAHHBIX B Cpene
(real? -2.5+0.01) #t (HekoTOpble KOMMMeKCHsle uncna ABAATCA Scheme, y3HaeM 00 0COOEHHOCTSIX YIpPaBIIEeHUS U
peankHbIMA) cTpykType IDE.
(real? #elel0) #t
, ITpodonodiceHue caedyem...
(rational? 6/10) #t 6/10 — ppobb, cnocob 3anucu uucen
(integer? 3+0i) #t Pecypchbl
(integer? 3.0) #t 3Ty KOHCTAHTY MOXHO CYMTaTb LEsbiM YUCIIOM
(integer? 8/4) #t 8/4 ecTb ¢opma 3anucu uyucen — pgpobu
. Buorpadwus [Ixepanbga CaccMmaHa
(HaMoMHI elle pa3, YTO onepaLus AeNeHWs 3anuchiBaeTcs Tak: http://www.csail.mit.edu/user/1512
(/' xy), nompobHoctw panee...) . Bce mpo Scheme http://alexey.tamb.ru/scheme

CnMCcoK COKpaLLLeHHbIX 0603Ha4YeHU U TEPMUHOB, MCMOJIb30BAHHbIX B CTaTbe:

CBWUC - cBepx0OobIIre HHTErPAJIbHEIE CXEMEL.

CAD - Computer Aided Design - KoMmblOTepHas IOAAepKKa KOHCTPYHPOBaHUS, NpennonaraeT o0beMHOe U IIJIOCKOE IeOMETPUYECKOe MOMeJIMpOBaHUE,
WH2KEHEPHEIN aHaIu3 Ha PACUETHEIX MOJIEJIsIX BEICOKOT'O YPOBHS, OLIEHKY IPOEKTHEIX PEILIEHU!, TOJlyYeHne YePTeKen.

Java - 43BIK TPOrpaMMHUPOBaHUSA.

XBOCTOBas pPeKypcus - BUI PEKypPCHM, KOTrfa BEI30B (YHKIMEH caMoi ce0sl OCyIIEeCTBIISIETCS B KOHIle ee paboThl (MCIONB3yeTCs AJIsT ONTUMH3aluu (B
YaCTHOCTH YMeHbIIaeT 00beM TpeOyeMoH [JI PEKYPCHOHHEIX BEI30BOB ITaMSTH 3a CYET aBTOMaTHYECKOr0 IPeo0pa30BaHus PEKYPCUHU K UTEPALIMOHHOMY BHAY).
MonbcKasa HOTaUMA - CIIOCO0 3aIUCH MaTEMaTHYECKUX U JIOTUYECKUX BhIPaXKeHUH, IPU KOTOPOM OIIEPATOP pacliojlaraeTcs CIeBa OT OIlePaHMoB.

Jlekcema - mocienoBaTeNIbHOCTh [OMYCTUMEIX CHMBOJIOB $3BIKa IIPOTPaMMHPOBAHMSA, MMeIoIas CMBICNI [ TpaHCIATOpa. TpaHCIATOp paccMaTpUBaeT
IporpaMMy Kak II0CJIelOBaTeIbHOCTh JIEKCEM.

Cbopka Mycopa - ogHa U3 (HOPM aBTOMATHYECKOrO YIpaBlIeHWs IaMsTbio. CIeluanbHBIE KON, Ha3blBaeMHIl cOopmukoM Mycopa (garbage collector),
TIepUOJUYECKH OCBOOOXKIAEeT IaMsTh, yAalIsasl 0ObEeKThHl, KOTOPHE yKe He OyayT BoCTpeOOBaHEl IPUIOKEHUEM - TO €CTh IPOU3BOJUT COOPKY Mycopa.
Nambpa-ucumucnenme - popmaneHas CUCTEMA, pa3paboTaHHAs aMEePUKAHCKUM MaTeMaTHKOM AnoH30 YepueMm, mis dopManu3anuu U aHaIM3a OHSITHS
BEIYUCJIIMOCTH. A-UCUYUCJIEHHE MOXKeT PacCMaTpPUBaThCS KaK CEMEHCTBO IIPOTOTHUIIHEIX S3BIKOB IIPOrPaMMUpPOBaHus. FIX OCHOBHAs 0COGEHHOCTh COCTOUT B TOM,
YTO OHU SIBJIIOTCS SI3BIKAMM BBICHIUX IOPSIAKOB. TeM caMbIM 06ecednBaeTCss CHCTEMaTHYECKHUH ITOAX0M K MCCIIeIOBAHUIO OIIePAaTOPOB, apryMEHTaMHu KOTOPEIX
MOTYT OBITH IPYTHE OIlePaTOphl, a 3HAYEHUEM TaKKe MOXKET ObITh OIlepaTop. A3BIKK B 9TOM CEMEHCTBE SBIIAI0TCS QyHKINOHABHEIMU, TIOCKOIBKY OHU OCHOBaHEL
Ha IPEefCcTaBlieHuH 0 QYHKINUK UK OllepaTope, BKIoYas GyHKIMOHAIBHYIO alllUIMKaNio U QyHKIMOHANBHYI0 abCTPaKIHUIo.

LLMKAN - pa3sHOBUAHOCTH YIIPaBJIAIOLled KOHCTPYKIIMU B BHICOKOYPOBHEBEIX S3BIKaX IIPOrpaMMHPOBaHUSA, IIpefHa3HadYeHHas [Jisg OpraHu3allid MHOTOKpPaTHOI'O
HCIIONIHEeHUsT Habopa MHCTPYKIuH. TakKe IIMKIIOM MOXKET Ha3BIBaThCs J1I00asi MHOTOKPATHO HCIIONHSeMas II0CJIel0BAaTEeIbHOCTh HHCTPYKIIWH, OpraHu30BaHHas
J06BIM CIIOCOO0M (HaIpUMep, C IIOMOIILIO YCIIOBHOTO IIepexofa).

WMnepaTUBHbINA CTUIb NPOrPaMMUPOBaHUA - 3TO NTapagurMa NporpaMMHUPOBaHus, KOTOpasi, B OTJIMYKE OT JeKJIapaTHBHOIO IPOrPAaMMUPOBAHHUS, OIUCHIBAET
TIPOIeCC BHIYKMCIIEHHUS B BUJE HHCTPYKLUW, U3MEHSIOIIUX COCTOSHME IIporpaMMbl. MMnepaTuBHas IporpaMMa O4YeHb IIOXOXKa Ha IPHUKa3bl, BhHIpazKaeMble
TIOBEJIUTEJIbHEIM HaKJIOHEHHEM B €CTECTBEHHEIX SI3BIKaxX. VIMIlepaTHBHEIE SI3BIKM IIPOTrPaMMHUPOBaHUS NMPOTHBONIOCTABISIOTCS GYHKIMOHAIBHBEIM U JIOTHYECKUM
SA3BIKAM IIPOrPaMMHUPOBaHUS.

YKka3saTtenum - nepeMeHHas, Ouala30H 3HAUYEHUU KOTOPOM COCTOUT U3 afpecoB sf4YeeK IaMsITH U CIelMaJIbHOIO 3HA4YeHUs - HyJIeBOro agpeca. 3HaueHUe
HYJIEBOTO afgpeca He SBIISIeTCS peajIbHEIM afjpeCcoM U HCIIOJIb3yeTCs TOJIBKO MJIsi 0003HAYEHUs TOTO, YTO yKa3aTeslb B JAaHHBIM MOMEHT He MOXKET HCII0JIb30BaThCs
U1 OOpalleHus HU K KaKOU sTuerKe TaMsTH.

WUHGEKLMOHHOCTD - CBOMCTBO 00bEKTa PaCIPOCTPaHSATh CBOM CBOKMCTBA (BKIIIOYAs U UH(PEKIMOHHOCTE) Ha APYrue OObEKTHI.

PauunoHanbHoe 4yucno (1art. ratio - oTHOIIEeHKe, eNleHue, pPobk) - YHCIIO, IIPeACcTaBIsieMoe OOEIKHOBEHHOM Apo6bI0 m/N, re YUCIUTEIb M - IleJIoe YUCIIOo, a
3HaMeHaTeJlb N - HaTypasbHoe yucio. Takyio npobb clefyeT NOHMMATh KakK pe3ysbTaT AejleHus M Ha N, faXke eCIM HallesIo pa3feluTh He yaaércs. B peanpHOi
KU3HU palMOHANbHbIE YHCJIA MCIOJL3YIOTCS IJI CYETa YacTed HEKOTOPHIX ILeJIbIX, HO [eNMMBIX OOBEKTOB, HAIPUMEp, TOPTOB WMJIM [APYTHUX INPOAYKTOB,
pa3pe3aeMEIX Ha HECKOJIBKO YacCTeH, WM [JIsl TPy0oil OIleHKU IIPOCTPAHCTBEHHHIX OTHOIEHUH IPOTSKEHHBIX 00bEKTOB.

WppauunoHasbHOEe YUCIO - 3TO BEIIECTBEHHOE YUCJI0, KOTOPOe He SIBJIIeTCSI PallMOHAaJIbHBIM, TO €CTh KOTOPOe He MOKeT ObITh IIPECTaBIIEHHEIM B BUAEe ApOOHU
m/n, rae m - Iejoe YKCIIo, N - HaTypaJbHOe YKCIIO.

HaTypanbHoe 4Yuco - Yucsa, BO3HUKAIOIINE eCTECTBEHHBIM 00pa30M IIpHu c4éTe (Kak B CMEBICTIE TIEPEYUCIIEHUs], TAK U B CMBICJIE HCUHCIIEHUS).

IEEE (amrmn. Institute of Electrical and Electronics Engineers) (I triple E - «Aif Tpunn u») - MeXAOyHapofHas HeKOMMepYecCKasl acCOLMalys CIIEI[UalIuCTOB B
00J1aCTH TEXHUKH, MUPOBOU JIUAEP B 00J1aCTH pa3paboTKU CTaHapTOB II0 Pafiu03JIEKTPOHUKE U 3JIEKTPOTEXHUKE.

Haskell (pycck. Xdckemnb, X4CKeUI) - CTaHOAPTH30BAHHEIN YUCTHIN (DYyHKIMOHAIBHBINA $SI3bIK IPOrPaMMHUPOBAaHUs OOIIEro Ha3HA4YEHHUs. SIBIISETCS ONHUM H3
CaMBIX PaCIPOCTPAHEHHEBIX S3BIKOB IIPOrPaMMHUPOBAHUS C MTOANEPIKKOH OTII0KEHHBIX BEIYUCIEHUHN.

PeanbHoe, unu pencTBitenbHoe 4Yucno (auri. real number, HeMm. reelle Zahl, maT. numerus realis) - mMaremaTudeckast aGCTPaKI[si, BO3HHKINAS H3
TOTPeOHOCTH U3MEPEHUSI T€OMETPUYECKUX U GU3NIECKUX HEIIPEPEIBHLIX BEJIMYUH OKPYZKAIOIIero MUpa, a TakkKe IPOBefleHNsI TaKUX Ollepalluii KaK U3BJIeUYeHHe
KOPHSI, BEIYKCIIEHUE JIOTapudMoB, pelnieHre anrebpandyeckux ypaBHeHuu [2].

X3 MAM accouMaTUBHbIW MaccUB - abCTPaKTHHIM TUN HAHHBIX (MHTepdeiC K XpaHWIHILY JaHHBIX), [IO3BOJISIOIINN XPaHWUTh NapHl (K/II0Y, 3Ha4YeHUe) U

HOI[JIep)KI/IBaIOU_II/Iﬁ onepaunuu I[OﬁaBHeHHﬁ IIapel, a TaKXKe [IOUCKa U yaaJIeHUd IIapel 110 KIII4y.

HOBOCTU NPOrPAMMUPOBAHNA COOEP>XXAHUE = 19
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BoT MBI M mOOmOUIIM K 3aKIIOYUTENbHOW CEpPHM HAIIMX YPOKOB IO rpaduke B cpeme
ITPaKTUYECKOE

IIpPUMEeHeHHnue MonOyJid

<LoadObjectToBufferMod>, u3 HaIero mpounrioro MaTepuaia, Ha nmpuMepe paboTH C

OBUXKYITUMUCS Ipad@uIeCKUMU 00bEKTaMHu. ..

ITpodoasicerue. Hauano yukaa cmompume 8 npedblOyu,ux 8biNYCKAX HCypHaId...

Bnapumup Oertapb
by DeKot degvv@mail.ru

"pOEKT C uUcnoJib3oBaHueM [OONOJIHUTEJNIbHOro

YHUBepcaJsibHOoro moayns. Ypok 7

Co3paliTe ¥ COXpaHUTE aHAJOTUYHO IMIPEBIAYITUM
YypOKaM HOBBIM HpPoeKT <Lesson 4>. B pa3pgene uses
BBeeM MOAyJb W B pas3fesie var IepeMeHHBe Ojg
¢oHa u 3Be3monera ‘shipl CaM MoOnynb OOIXKeEH

HaxXOOUWTCS B IamnKe IIpoekTa (CM. MTUCTHUHT 1):

Interface JNCTUHT 1
uses
Windows, Messages, SysUtils, Variants, Classes, Graphics,

Controls, Forms, Dialogs,LoadObjectToBufferMod, ExtCtrls;

var

Forml: TForml;

xf,yf: integer; // xooppuHaTel BbiBOAa obwero 6ypepa Ha
// $opmy
dyf: integer; // npupaleHne un3MeHeHWs KoopauHaTel yf

// no BepTukanu

xS1,yS1l: integer; // xooppuHaTel 3Be3poneta ‘shipl'

dxS1,dyS1: integer; // npupauwenne koopguHaT 'shipl' no ropus.

// v BepTuK.

XR,yR: integer; // KoopauHaThl 3BE3[0JIeTOB

// ‘'ship4'...'ship7'
dyR: integer; // npupaweHue KoopauHaT 'ship2 - 5°
N_kadrS1l: byte; // HoMep u3obpaxenus cnpaita 'shipl’
implementation

OnCreate() dbopmbr

OydepoB u BBemeM HadaJbHBIE

B  npouenype

VHAIIMAIA3aLHAI0

IIposegeM

MaHHbIE OJIg IepPEMEHHBIX (CM. TUCTUHT 2):

procedure TForml.FormCreate(Sender: TObject); JNCTUHT 2
begin

// vHWUWanu3auua u 3arpyska 6uToBbix obpasoB Bydepa doHa u

// obuero bydepa

InitFon(1,2, 'data/starl.bmp');

LoadFon(0,0, 'data/starl.bmp');

LoadFon (0,540, 'data/star2.bmp');

InitBuff;

// HayvanbHble 3Ha4vyeHus nepemMeHHbIX

xS1l:= 250; ySl:= 1006;

dxS1l:= 5; dySl:= 2;
xf:= 0; yf:= -540; dyf:= 2

end;

INMpouenypa InitFon() BeI3BIBaeTca u3 mopmynisa ‘1°

KOJIN4YeCTBO MCIIO/Ib3yeMEIX (aiiioB poHa 110 IIUpPUHE,
‘2 - mo BHICOTe, ‘data/starl.bmp’ - mo atomy dainy
ompenesnsieM pa3Mepsl OCHOBHOTo Oydepa ¢oHa
BufFon. Janee B nponenypax loadFon() 3arpyzxkaem
BufFon. InitBuff() -

uHunmanusanusa 6ydepa Buffer m 3arpyska B Hero

Bce ¢ainel (¢poHa B

¢oHa. [IBUXKEHHNE rpadpuYecKux 00BEKTOB

OpraHu30BaHO B o0paboTuuke TanMmepa (CM. TUCTUHT
3):

procedure TForml.TimerlTimer(Sender: TObject); JMCTUHT 3
begin
// BbiBOQ OBMXeHus 'shipl'
N_kadrSl:= InitSprite('data/shipl.bmp',2,1,1,N kadrS1);
LoadBuff(xS1-dxS1,yS1+dyS1,xS1,yS1,0);
Forml.Canvas.Draw(xf,yf,Buffer);
yf:=yf+dyf; // npupawenus kooppuHaT Ans ABMX. QOHa
if yf >= 0 then
begin // ecnun nonoBuHa ¢oHa "npowna" 4epes OKHO GOpPMbI
yf:= -540; ySl:= 1006; // BO3BpaT K HayalbHbIM KOOPAMHATaM
FreeBuff; // "nepesarpy3ka" ¢oHa

end;

// npupauweHnve gns 'shipl',obpaTHoe npupaweHuio GoHa
ySl:= yS1 - dySl
end;

InitSprite() HOMEp

CclenyIoIero kKaapa (ciemyiomuii PUCYHOK CcIIpalTa

OyHKIMS BO3BpalllaeT
‘shipl’), KOTOpHIM IIpU CHedylolleM TaKTe TauMepa
OISITH IlepefaeTcsa B 3Ty ke (yHKIUIO. B mpouenype
LoadBuff() npepwigyinee

nmepekpreiBaeTca o6nacteio TRect doma u 3arem

usobpaxkeHue CcHopaunTa
BBIBOOUTCS HOBOE M300paxkeHue crpaira.

Korma Beck ¢oH mpoxomuT uepe3 OKHO (OPMHBI B
npouenype FreeBuff() ¢bon cHOBa nmepepucoBbIBaeTCsa
B Buffer u Bo3BpallatoTcsi HadalbHBIE KOOPOUHATHI
BeiBopa Buffer Ha ¢opmy. [IBuUKeHHe 3Be3mojieTa II0

TOPU30HTAJIM OPTAaHHU30BaHO B 00pabOTYMKE HaXKATUSI

AJITOPUTMbI. TPA®UKA B DELPHI COLOEP>XAHME = 20
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KJIaBHIII (CM. JIUCTHUHT 4):

procedure TForml.FormKeyDown(Sender: TObject; JINCTUHT 4

var Key: Word; : TShiftState);
begin
case Key of
VK_Left: begin // knaBuwa "cTpenka" - BieBO
{ecnun 3Be3pgonet y nesoro kpas ¢opmbl xS1 He u3MeHseTcs}
if xS1 <= 0 then EXIT;
dxS1l:= -5; // pBuWXeHue 3Be3poneTa BJEBO
xS1:= xS1 + dxS1;
end;
VK_Right: begin // knaBuwa "cTpenka" - BnpaBo
{ecnu 3Be3pgonet y npasBoro kpas ¢opMsl XS1 He u3MeHseTcsa}
if xS1 >= 630 then EXIT;
dxS1l:= 5; // pBuxeHue 3Be3poneta BMNpaso
xS1:= xS1 + dxS1;
end
end;

end;

3anycTuTe OaHHBEIM IPOeKT. [lolyyuM OpunoxkeHue
aHasioruyHoe NpoekTy <Lesson 3>. CpaBHUB KOIH
9TUX IIPOEKTOB, 3aMETHO IIPEUMYIIIEeCTBO IPUMEHEHUS
mopmynsga. CaM IIpOeKT TpuBedeH B mnamke <Lesson
4 1> (cM. pecypCH K cTaTbe). MBI Xe HOPOIOJIZKUM
co3maHue npoeKkTa <Lesson 4> panee, BBeOs ellle
OOUH OBUXYIIUUCS

rpaduueckuit o6LeKT (3Be3n0eT u3 ¢amos ‘shipd’ ...
‘ship7’). 9tu daiinbel UMEIT PAa3HLIA pa3Mep U pa3Hoe

KOJINYECTBO PUCYHKOB).

B pa3pgeiie var BBeOgeM IIepeéMEeHHBI€ [OJIdi HOBOI'O

rpaduIecKoro oObEKTA:

var
// HoMmep u3sobpaxeHus cnpanta 'ship4’ 'ship7'

N_kadrR: byte;

// HoMep dawna cnpaviToB

ns: byte = 5;

// kon-Bo u3obpaxeHuit B

cTpoke ¢aina cnpaiToB

Nspr: byte = 2;

HO6aBHM Ha4daJIbHEIE 3HA4YEeHUusid HOBBIX 9TUX

IIepPEeMEHHEIX:

// HavanbHble 3Ha4yeHWUs NepeMeHHbIX -

xsl := 250; ysl := 1006;

dxsl:= 4; dysl:= 2;
xf :=0; yf := -540; dyf:= 2;
xr := 50; yr:= 450; dyr:= 3;

Randomize;

B oOpaboTunke TaliMepa [Jis HOBOTO OOBEKTa

IIOBTOPHO BBI3OBEM METOOBI BEIBOIOA H306pa}KeHI/Iﬁ

[MPOrpaMmMucT ) 2010 KAK PABOTATb C FPA®KON HA KAHBE B CPELE OEJIb®U
WIOHb

CIIPaMTOB (CM. JIUCTUHT 5):

// BbiBOL OBUXeHUs ‘ship4d-ship7’ JINCTWHT 5

N_kadrR:= InitSprite(‘data/ship’ + inttostr(ns) + ‘.bmp’,
Nspr, 1, 1, N, N_kadR);

LoadBuf (xR, yR — dyR, xR, yR, 0);

Forml.canvas.draw(xf, yf, Buffer);

yR:= yR + dyR; // npupawenue gns ‘ship4-ship7’

if yR >= yS1 + 100 then

begin

XR:= random(600) ;

yR:= yS1 — 600;

// npoxop ‘ship4-ship7’ uyepe3 0okHO $oOpMbI

ns:= random(4) + 4;
if ns = 7 then Nspr:= 4
else Nspr:= 2

end

end
3mecy, B ¢yHKumu InitSprite() mepemenHasi Nspr

O3HAYaeT KOJIMYeCTBO wu300paxeHuit B (atine
CIIpaliTOB U OIpPENEenseTcs M0 3HaUYEeHUIO0 NS - HoMepa
daiiza HOBOTO 00BLEKTa, KOTOPHIM B CBOIO OYepenb
onpepenserca GyHknued random() mocie KaXmoro

IIPOXOKOEeHUuA HOBHN[Tpa@quCKHM 00BEKTOM OKHa

¢opmel. Ilpuuem, pBuxkeHue ‘shipl’ aHamoruyHO
IPeIBIayIuM npuMepam B npouenype
FormKeyDown(). I[IonHOCTBIO HIPOEKT IIPUBENEH B

manke <Lesson 4> (CM. pecypchI K CTaThbe).

Pa3sButue npoekta Lesson 4. Ypok 8

ITpomomKuM Halll TPOEKT <Lesson 4>, IpeBpaTUB eTo
B HeOOJIBIION «IIyTep» UJIU IOMIPOCTY B «CTPEIAJIKY».
[Mo6aBuM Tak)Ke BO3MOXKHOCTL CTPEIbOB paKeTaMu
o ‘shipl’ mo BcTpeuHBIM 3Be3ponieTaM U 3DGEKT
B3pHIBa npu TonafaHuu. COOTBETCTBYIOIINE
(bullet)

(explo) Haxopgsitcsa B mamnke <data>. CmemaeM 3TO

rpaduyeckue Qadabl paKeTH ¥ B3phHIBa

HOBBIM IIPDOEKTOM C HMCIIOJIb3OBaHHMEM IIPOEKTa

<Lesson 4>.
Urak, mnpuctynum... Co3paliTe HOBYIO TIalKy #
npucBouTte e uMmsa <Lesson 5>. Cxonupyute B Hee
Bce (aiinel mpoekTta <Lesson 4> u 3aTeM OTKPOMUTE
npoekT B Delphi. Ilepeumenyem mnpoekt - File =>
Save Project as ... © B gmanoroBomM OkHe “BBenute
umMs ¢aiina” - BBeaguTe Lessond ¥ COXpaHUTE ITPOEKT
I0J HOBLIM MMeHeM. Temepb CHOBA OTKPOUTE ITPOEKT

<Lesson 5> wu I[O6aBI:Te IIepeMeHHbBIE [OJId HOBBEIX

AJITOPUTMbI. TPA®UKA B DELPHI COOEP>XAHUE = 21
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00BEKTOB:
xb, yb: integer; // KoopauHaThl pakeThl
dyb: integer; // npupaueHne KoopauHaT pakeTbl
n_kadrb: byte; // HoMep n3obpaxeHUs pakeTbl
n_kadre: byte; // HoMmep n3obpaxeHus B3pbiBa

vistrel,flag_s: boolean;

®naru vistrel u flag S Tumna Boolean Heo6xomUMEI 11
yIIpaBJIeHUS BBIBOOOM U300pakKeHUs IIPU BEICTpETIEe
paketoi. CriydaiHBIN BEIOOD 3BE3M0JIETOB ‘ship4d’

‘ship7’ BrIIENMUM B OTHENIPHYIO IMIPOIEAypPy, TaK Kak
BEIOOD B IIporpaMMe OCYIIIeCTBIISIETCS HECKOJIBKO pa3
Iocjie IPOXOXKIEHUs 3BE3[I0JIeTOM HUKHEW I'DaHUITHI
okHa GOpMBI, IIOCJIe MoNafaHus pakeTH, a 3HAYUT U

YVHUUYTOKEHUS 3Be37JosieTa (CM. JITUCTUHT 6):

procedure randomship; JINCTUHT 6
begin
xr:= random(600);
yr:= ysl — 600;
ns:= random(4) + 4;
if ns = 7 then nspr:= 4
else nspr:= 2

end;

B npouenype FormKeyDown() pmo6aBuM 00paboTKy

KJIaBUIIHM “TIP00en” - MyCK PaKeTHl (CM. JIMCTHUHT 7):

vk_space: // npoben — BbicTpen JNCTUHT 7
if not vistrel then begin

xb:= xsl + 22;

yb:= ysl — 30;

dyb:= 20;

vistrel:= true

end;

B o6paboTumke TaiiMepa BLIBOOUM [BUXKEHUE PAKETEHI

IpU IPOU3BENEeHHOM IIycKe - (ar (CM. TUCTUHT 8):
if yr >= ysl + 100 then JINCTUHT 8

randomShip; // npoxopn ship4-7 4yepe3 OKHO $OpPMbI

if (vistrel) and (not flag_s) then begin

// ecnu npoussepneH BLICTpen, TO

// BbiBOR W300paxeHUs pakeTbl

n_kadrb:= initSprite(‘data/bullet.bmp’, 1, 1, 1, n_kadrb);

loadBuff(xb, yb + dyb, yb, 0);

yb:= yb — dyb;

// pakeTa Bblluna 3a npepensl OKHa (GopMbl

if yb <= ys1l — 510 then begin

vistrel:= false;

freeBuff // NEPE3ArPY3KA ¢oHa

end

end;

U Takxke BBOOUM “3¢h¢eKT B3phBa” MPU MMONafaHUU

[MPOrpaMmMucT )» 2010 KAK PABOTATb C FPA®NKON HA KAHBE B CPELE OEJIb®U
WIOHb

PakeTHl B 11eJ1b (CM. TUCTUHT 9):

if (yb <= yr) and JNCTUHT 9
(xb >= xr) and
(xb <= xr+100) and
(vistrel) then begin
flag_s:= true;
dyb:= 0;
n_kadre:= initSprite(‘data/explo.bmp’, 8, 1, 1, n_kadre);
loadBuff(xb-54, yb + 2, xb-54, 0);

forml.canvas.draw(0, yf, buffer);

if n_kadre = 0 then begin // koHeu 3¢pexkTa B3pbiBa
vistrel:= false;

flag_s:= false;

freeBuff;

randomShip
end

end;

U cobcTBeHHO TO, Yero moOuBanuch. CKOMIUIUPYEM

¥ 3aIyCTUM HaIl IPOEKT (CM. PUCYHOK):

- cipeqkn Bneso [ enpaso E@@

* Ypox no rpatmee N5 Bwictpen - npoben, [sumenne

Puc. OkHO poeKkTa UrpH

3akno4yeHue

Ha 3ToM MBI 3aKOHYHMM pPacCMOTpPEHUE IIPOCTEHUIINX
mpreMoB paboTEl C OBUKYIIUMUCST TpPaduIeCKUMHU
00BbEeKTaMU. IMpenmoxy  elne CaMOCTOSITEIHHO
pazobpaTb MeTOn BHIBOAAa Ha KaHBY TEKCTOBOU
rpaduru. [1o06aBbTe B KOO MHOCIEOHETO HPUIIOKEHUS
CYETYUKU KOJIMYEeCTBa IIYCKOB paKeT U IoINajaHui B
nenb (Hampumep: countl, count2) u uCHOOIbB3yS
csoiictBa Font(Size,Style,Color) u meton TextOut(X)Y,
IntToStr(count..) BBeguTe CTaTUCTUKY B IPUIIOKEHUU.

By;E[eM CHHUTATh 3TO JOMAIIITHUM 3aJaHHEM...

Pecypce! K cTaThe B apxuBe ¢ 4-M HOMEPOM KypHasa.

AJITOPUTMbI. TPA®UKA B DELPHI COLOEPXAHMUE = 22
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[TouTu Hecepbe3Hasi CTaThsd O CepPbe3HOM paboTe: ammapaTHOM PEeMOHTE KoMmmbioTepa. ™ TS:
KopoTko paccka3zaHO 00 OCHOBHBIX HEMCIPABHOCTSIX KOMIIBIOTEpPA, M MeTOoHaX HX

yCTpaHeHusi. IIpuBeOeHbl

Eh

OCHOBHEBEIE HaIIPaBJIEHUSA IIOHCKa HeHCHpaBHOCTeﬁ, B
OCHOBHOM CTaThd IIPEeOdHa3Ha4Y€Ha [OJId Ha4YMHAIIIUX PEMOHTHHMKOB, a TaKXKe TeX, KTO .

L

X04YeT OTPEMOHTHUPOBATH CBOU KOMITBKOTED, HO HE 3HaeT, C 4ero Ha4darTk...

OMuTpuin IMUTPEHKO
ddn.research@gmail.com
CkaxXy cpa3sy: IIOJTHOCTBIO «CIIAJIUTh» KOMIIBIOTED
MOXKHO TOJIBKO B II€YKe, €CJIM 4YTO-TO B HEM BBIXOOUT
CO CTposi, TO OOBIYHO KaKas-TO OTHe’bHas dYacThb,
0JI0OK, KOTOPBI BIIOJIHE BO3MOXKHO BOCCTAHOBUTH
COOCTBEHHBLIMM CHUJIaMHU, B KpallHEM ciydae - KYIIUTb.
Tak 4TO, eciu HasiIbHUK BB mepxkute B pykax 6e3
3aMeTHOTO BOJTHEHUS, TO «jiedueHue» Barrero mo6poro
IOMOITHVKA, COBETYHKA, a MO HEeKOTOpPhIX, U
«coxwurensa», Bam odeHp maxe o meuy! [lerno 3a
MaJlbIM: OIpefelIuTh, KakKas HWMEHHO 4YacCThb «Teja»

Bamero «gpyra» orka3sarna.

KpaTkum 3KcKypcC...

4 He 3aHUMAIOCh CIEITUATU3UPOBAHHEIM PEMOHTOM
KOMIBIOTEPOB, cdhepa Moed »esTeIbHOCTH HEMHOIO
He Ta [1, ecnu KoMy MHTEpecHO], HO y MeHS ecTb

MHOI'O0O 3HaKOMEBEIX, ,upyseﬁ U POOCTBEHHUKOB, Y

AYyPHYIO
IIPUBLIYKY JjoMaTecA. [loaTomMy s pemiun omucaThb

KOTOPBIX €CThb KOMIIBIOTEDH], MMEIIIHe
3mech OOJIBITMHCTBO IIOJIOMOK, WMEIOIUX HarJIoCTh
BCTpedaThCs MUYHO MHe. KoHeYHO, MOXKHO OBUIO OB
NIPUBECTU Ky4Yy CKOIIMPOBAHHOTO TEKCTa C Pa3HBIX
CaliTOB M YMHBIX KHUXKEK, HO S OTPAaHUYYCh CBOUM

COOCTBEHHBEIM MHEHHUEM Ha 3Ty TEMY.

JImuHO s pas3zensdl IIPOSBIEHUS HEHCIPaBHOCTEH

KOMIIBIOTEPOB Ha CJIeOyIolIe I'PYIIIbL:

1. KoMnbioTep He BKIIOYaeTcs (He 3allycKaeTcs) -
IIpDU 3TOM HE€ MNOOAalTCAd HHMKaKHWe IIPHU3HaAKH XKU3HH,
MaKCHMyM, YTO MOIKHO OT HEro «goOHUTHCS», 3TO
BKJIIOUEHUd U HOCJ'IGJIYIOH_IGFO oTKNueHusa. Kak Hu
CTpaHHO, HO OJId ME€Hs TaKOro poda IIOJIOMKH - OOHH
M3 CaMHIX JIETKHX, XOTs, YaCTEHLKO OBLIBAIOT CaMble

MaTepHuaso3aTPaTHEIE...

2. KOMHI:IOTep BKJIIOHAETCsA, HO OCTaHaBJIMBaA€TCs Ha

craguu BIOS, TO ecTp 3aBucaeT IIpU I[OSBIEHUUN
nHGOpMaNuU O CHUCTEMe, WJIM OO0 Hadajla 3arpys3kKu

OHepaHI/IOHHOﬁ CHUCTEMEI Ha 3SKpaH€ IIOABJIAIOTCA

pa3nuYHBIE COOOIIEHWST C KIIOYEBHIMH CJIOBaMH
«failure» unu «failed», unm, HakoHel, pas3maiOTCs
pasnuYHBEIE KOAWPOBAHHBIE CUTHAJIBL BHYTPEHHUM

OUHaMUKOM. Takwue HEHCIIPaBHOCTHU TaKXe YHOa4dHO

«jedaTcsa», eclm 3HaTb 0coOeHHOCTH Bameit
MaTEepPUHCKON IUIATH (4 uMel0 BUAY pacmudpoBKU

9THUX CAaMBIX 3BYKOBBIX CI/Il"HaJ'IOB).

3. He 3amyckaetcss omnepanuoHHas CHCTeMa. 9TO,
KOHEYHO, TSAXKeJbU CiIydall, HO UCIpaBuUMHIU. Ecnu
olepalnyoHKa He TPY3UTCS, a B 0O0IIeM KOMIILIOTEp
IPOSIBIISIET BCE PAfgOCTU KU3HU, TO, BEPOSITHEE BCETO,
B,

I/IHTepHeTy HUIIX BCOBBIBAsi B IIOPTHI (b)'[eI.HKI/I 1 OUCKHU

BUHOBATHI Korma OecrapooHHO Ja3s o

HeIIpOBepeHHBIe aHTUBUPYCOM, IIOMMau

BUDYC,

TakXke, KaK ¥, KOrfla Vyhansaiu KaKyo-HuOymb
apXMUCJIOXKHYI0 MIporpaMMy, yIOaJIuilu BMeCTe C Heu
O4YeHb BaXKHBIM CHUCTEMHBIM (datin... Ja MHOTO ellle
Yero  MOXKeT  OBITh! 4 B Takux ciaydasx
BOCCTaHaBJIMBAlD CHUCTEMY,
Ho

BBIJICYHUTH,

B KpallHeM ciy4ae -

nmepeyCcTaHaBIIMBaAlo. 3Ty HEHNCIIPaBHOCTH

IIasgJIbBHUKOM HEe II03TOMY 30ecChb

paccMaTpuBaTh He OymeM.

4. C6ou BO

HEeHNCIIPAaBHOCTS,

BpeMsi paboTtel. Camas CcloXKHas

IIPUYUH MOXKET OBITh MHOT'O, HO,
3Hasd IIPHUHIOMWIIBI BO3HHUKHOBEHMHSA O3STHUX IIPUYHH, a

TakXke (GU3NYECKHe CBONCTBa IIOJIYIPOBOIHUKOB,
IIPOBOOHUKOB U OUIJIEKTPUKOB, MOXKHO C JIETKOCTHIO

O[I0JIeTh U UX.

Y710 XK, HA4YHEeM...

C papmocTeio mipubezkaB ¢ pabOTH, HACIeX Pas3yBIIUCH
¥ pa3[eBIINCh, He IOEBIIM U HEe MO3OO0POBABIIUCEH C
POOHBIMH, C MEBICJISIMH O BYepalllHEeH «HemoOUTOI»
urpe, COO0OIIIeHU N

HeOoINCaHHOMY IPY3bIM,

HefomnepeHaOpaHHOM [OaBedya CTaThe, IIOOXOOUTE K

AEJINMCSA OMNbITOM COOEPXAHUE =
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KOMIIBIOTEPY, BKJII0OHaeTe €ero, HaXuMaeTe 3aBEeTHbIe
KHONKY, W... HeT moBecTu medasibHEe Ha CBETe, YeM

BpeMs, IIpoBeJeHHOe He B Hete! YTo [memnars,
cupocute Bri? KoHeYHO, MOXKHO M IOBECUTHCS, HO HE

cenyac!

[Insd Hayana [gaBaWTe INPOBEPUM, a IMOCTYIaeT U
BOOOINle HANpsXKeHWEe Ha Haml KOMOboTep. Ilpu
HanMW4Yu¥W TecTepa 9JTO CHelaTh IIPOIle IIPOCTOTO,
BIUIOTH [0 TOTO, 4YTO 3aMepsiTh HaIpsXkeHWe Ha

mTekepe MUuTaHuda KOMIIa. Ecmu HaIllpyra eCThb - ugem

[MPOrpaMmMmucT » KOE-4YTO O PEMOHTE
uioHb 2010

BrIxOomHBIE - B CMEICTIE, HE IIOTOMY, 4YTO OTOBIXAIOT, a

IIOTOMY 4YTO Ha BBIXOOE.

HaxopuMm pa3beM IUTAHUS Ha MaTepPUHCKOU IIaTe,
ero MOXKHO M3[ajieKa 3aMeTUTh, OH HeMaJleHbKUi, u
IIpaKTUYEeCKN BCe HAyIIMe OT HEero IIpoBoda HajieKo
He XxyneHbkue. CeHdac IIOSBHJIOCH MHOXKECTBO
CTQHIApTOB pa3BOOKM pa3beMoOB OJIOKa NHUTaHUS,
3HAQUYEHMS HaPSIkKEeHUU Ha HeM MOXKHO IIOCMOTPETH B
UHCTPYKIMU K MAaTepHHKE,

II03TOMYy A 30€eChb

KOHKPETHO OCTaHaBJIMBATLBCA Ha 3TOM HeE 6yny Bor,

manemre*. CHMMaeM KpHIIIIKY KOPIyca ¥ CMOTPHUM  HAIpuMep, Ha pHUCYHKe 1 TIIpuUBeneHB YepTeRH
YMOJISIOIIUMHM  TJla3aMM Ha 9TO pa300paHHOe  pPa3BOIKHU HEKOTOPHIX 0COOEHHO 4acTo
6e3o00pa3ue. Ckopee BCETO, cergac Bam BcTpeuawmuxcss B IOCJIegHee BpeMsi pa3beMoB. Hy

MOHamoOUTHECS ThITecoc. He moOpesryuTe, coelaiTe Kak, U3MEPUIH? 30eCh BO3MOXKHBI TPU C IIOJIOBUHOM

MHUIJIOCTH BameMy IIOMOIIHUKY - TIIOYHCTUTE €ero. BapHaHTa: BCE HalIPAXKEeHHUsA OTCYTCTBYIOT, OOHO-IBa

Kcratu, oueHsb PEKOMEeHOYI0 KaK MOZXKHO 4Yallle (HO He Bce) wu3 HaHpH}KeHI/IfI He COOTBETCTBYET

YUCTUTH BHYTPEHHOCTH KOMIIBIOTEDPY, Pa3BuUTHE HOMHWHAJIBHOMY 3HA4Y€HHUIO (HOMUHANIBbHOE 3HAYEHUE

TepenoBLIX TEXHOJIOTHH B HAIlle BpeMs IPUBEIO K Ha [OJIXKHO OTKJIOHSATHCS Oonee deM Ha 5%), uUIH

TOMY, 4YTO [HOaXe IIbIJIb
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Cepblii
DuoneToBbIn

(06wt NpoBOA, «3eMns»
Bbixoa curHana sanycka
|exypHblii pexum +5B

maxe Ha KOPOTKO€
KonTakt Uenb User HaszHauenune

BpeMH, a TIIOTOM 1 3.3V )paH I Hanpsbkerue +3,3B

2 3.3V )paHKeBbI Hanpsbkenue +3,3B

3 COM YepHblit (OBwwmit NpoBoa, «3emMns»
OTKHIOqaeTCHI TO 3TO 4 5V KpacHbiit Hanpsbkerue +58

5 com YepHblit (O61wmit NpoBoa, «3eMnsi»
yXxe MOXKET OBITH 6 v Kpachoi__|Han +58

7

8

Opyrasi IpUuYuHa.

10 12V Han, +128

11 12V Hanpsixenme +12B

12 3,3V | Hanpsbkenue +3,3B
3Ha‘-H/ITC5I TaK 13 3,3V AH | Hanpsbkerue +3,3B

’ 14 -12v CuHMi Hanpsbkenue -12B

15 CcoM YepHblit (O61wmit NpoBoa, «3eMnsi»
HpHneTCH OIIATH 6paTB B 16 /PS_ON 3eneHbiit YnpasneHue BKIOYEHWEM

17 COM YepHblit (OBwmit NpoBoA, «3emMns»
pyKI/I TeCTep, eciiu BLI 18 COM YepHbiit |OBLMit NpoBoa, «3emns»

19 com YepHbiit (O61wmit NpoBoa, «3eMnsi»

20 -5V Han -5B
€ro y}Ke 6paHH HO 21 5v Kpacbiit Hanpsbketue +58

22 5V KpacHbiit Hanpsbketue +5B
9TOro ... ByHeM 23 5V KpacHbiit Han, +5B

24 CoM YepHblit (06wt NpoBOA, «3eMns»
U3MeEPATH BBIXOOHEIE
HaIpsXeHUusT MNUTaHUuA. Pucynoxk 1. Pa3beM HCTOYHUKA IUTAHUS
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BOOOINlE OTCYTCTBYET, BCE HAIpPSXKEHUS B HOpPME.

Cpa3y CKaxy, 4YTO TIIOCJIEOHWN BapwaHT He

paccMaTpuBalo, IIOTOMY YTO 3TO - NPAKTUYECKU U3
ITo

TIOBOAY IEPBHIX IBYX BapMaHTOB HEMHOTO Bac oropuy

obimacTu (aHTACTUKU, OYEHb PEOKHi ciydai!

- mpupmeTcs pa3bupaTh OJIOK muTaHusA. ECTeCTBEHHO,
BO3MOXKHBI U TIOBBIIIIEHHBIE 3HAYEHWS HAMPSIXKEHUH,
HO 3TO JOBOJIBHO PEOKHWU U OIAaCHBIUA CJly4dal, KOTOPBIU
BCTpPEYaeTCs Yallle BCero y HeKadyeCTBEHHBIX OJI0OKOB
OUTaAHUS B OCHOBHOM M3-3a BBIXOMla M3 CTPOS Ieleu
obOpaTHOM cBsIi3u (omTomapa u ee O00BsI3Ka) WU

MHKPOCXEMBI YIIPDABJIEHHUSA. B Takom Clly4dae BCsia

Hafexaa Ha «3[00POBbe» MATEPUHKU U Iepudepuu:

CMOTYT JINn OHHu BBEIOEP2KAThb IIOBHIIIIEHHOE

HalIpsAXKeHune, WJIW HeT, €CTb JIK Yy HHUX 3allluTa OT

IIOBBIIMIEHHOI'O HAIIPAXKEHUA IMUTaHUA, UJIN HET...

Cton! 3abbin... ECIM OTCYTCTBYIOT BCE HAIIPSIKEHWUS,
kpome 5 u (unm) 3,3 BombTa, Hanpumep, nenu 5VSB,
TO ellle IIPOBEepPbTE CUTHAN BKIIOYEHUS MCTOYHUKA
nutanuss PS ON (udamje Bcero OH 3€JIEHOTO LIBETa),

MOCTYIAIOIUK C Tmpolleccopa. Ecmu ero HeT -

IIPOBEPHTE LEIlb, B KpaﬁHEM ClIy4ae - OTKHHBTE 3TOT

* BaxxHoe 3aMeuaHue.

CneuyeT OﬁpaTHTb Ballle BHHMaHMHME Ha OINaCHOCTh CTAaTHUYECKOTrOo
9JIEKTpHUYeCTBa OJisi KOMIIBIOTEPHBIX KOMIIJIEKTYIOIIUX. U xoTh BpeMeHa
KMOII ©6e3 3alIWTHHIX [OHONOB HA BXOHe OTOLUDIM, HO JIyd4Ile
mepecTpaxoBaThCs. [Ipexkpe YeM IPUKACATBCS K 4YeMy-Tu00 BHYTPH
KOMIIBIOTEepa, u306aBbTECh OT 3apsfa CTAaTHYeCKOro 3JIeKTPHUYecTBa,

TNPUKOCHYBIIUCh K  HEOKPAIIeHHOW MeTaJINYecKOd  IIOBEPXHOCTH,

HanpuMep K MeTaJyIndYeCcKOl YacTy Ha 3afHel aHesu.

B mpomecce paGoTHl [TePUOAMYECKH NOTPAruBadiTeCh OO HEOKPAIIEHHBIX
MeTaJlJINYeCKUX ITI0BEePXHOCTeH Ha KOPIIyCce KOMITbIOTepa [JIsi CHSTHS
CTaTU4YEeCKOr0 HaIpsXKEeHUs, KOTOpoe MOXKeT IIOBPeAUTh BHYTPEeHHUEe
KOMITIOHEHTHI. OTCOeJIHHPITe KOMIIBIOTED M BCe IIOOKIIIOYEHHBIE K HEMY
YCTpPOMCTBa OT 3JIeKTpoceTH. TakxkKe OTK/IIOYHTE OT KOMIIBIOTEpa BCe
TeneOHHbIE U TEeJIEKOMMYHHKALMOHHBIE JIMHUU. OTO YMEHbIIAaeT PUCK
HeC4YaCTHOTO ciIy4as UM yaapa 3JIeKTPUYEeCKUM TOKOM.

Kpome TOro, mnpupepuBawuTech CIEOyIOIIUMX IPaBWI  TEXHUKH
6e30macHOCTH... [IpyU OTK/IIOUYEeHUH Kabess OT CeTH GEePUTECh 3a BHUIIKY
WK 3@ CIIeIMasIbHYIo MeT/Ii0 Ha BiiIKe. He TsaHuTe 3a Kabennb. HekoTophie
Kabenu uMeT (GUKCATOPEI Ha pa3beMax. UTOOBI OTCOEOUHUTH TaKUe
Kabenu, HyKHO IIpefBapUTENIbHO HaXKaTh Ha 9TH GUKCATOPH. Pa3benuHss
pa3beMEl, JEePKUTE UX IIPSIMO, YTOOH He IIOTHYTh KOHTAKTH. AHAJIOTUYHO,
nepen MOOKIII0YeHreM Kabesls y0equTech B IPABUIbHON OPUEHTALUN U
COOTBETCTBUM dacTe# pas3beMoB. I[Ipu paboTe C KOMIOHEHTAMH |
IwaTaM# CoOOIofaiiTe OCTOPOXKHOCTh. He KacaiTech KOMIIOHEHTOB H
KOHTAKTOB IIjiaT. Hep)KI/ITe IjaTy 3a Kpas HJIH 3a MeTalllIn4YeCKue
KPOHIITEeHHHI. [lepKHUTe KOMIIOHEHTH, HaIpUMep MHKpPOIPOIeCccop, 3a

Kpasi, He JOTParuBasch 40 KOHTAKTOB.

[MPOrpaMmMmucT » KOE-4YTO O PEMOHTE
nioHb 2010

IIPOBOA OT MAaTEPWHKHU, U IOJaNTe Ha HEero «oOIIuii»

MUTAHWSI, WUIM «Maccy». Ecmm 60K mnutauus (He

KoMmmbioTep!!!) 3amycTtuncs, o6 3TOM CyAsAT IO

3allyCKy €ero BEeHTHJISITOpa, TO, BEpPOsiTHO, y Bac

TAXKENbIA CIy4all - dYTO-TO C MPOIECCOPOM MU
MaTepWHKOM... Eciu XKe 3TOT HOMEep oKa3aJjcs
«OOXJIBIM», C dYeM Bac IOKa ¥ MO3OPaBisio, TO

IepexoguM K CJeOyiolleMy 3Tamy - pa3bopke

HCTOYHHKA ITUTaHUA.

[TpoBepbTe Hanmmuue KOPOTKUX 3aMBIKAHUU B caMO#
cxeMe KoMmma. OTKIIOYUTE pa3beM, IIofauTe «Maccy»
Ha BBIBOJ BKJIIOUEHUS UCTOUYHUKa nutaHus PS ON, u
(unu HUMEHHO TO

U3MEpPLTE HalpsaAXXeHuda

HanpsiKeHue, KOTOpoe OTCyTCTBOBano). Ecnm Bce
4ymecCHHIM 00pa3oM IIPUIIIO B HOPMY, WJIX 0Ka3ajioch
HECKOJIbKO 3aBHIIIeHO (Takoe ObIBaeT IIpu paboTe
6710Ka NHTaHUS Ha «XOJIOCTOM Xomy»), To Bam
clemyeT UCKaTh IPUUYUHY B CaMOM KOMIIBIOTEpe, a
0JIOK IHUTaHUA IoKa He TporaTh. Ho 06 3ToM mmo3xke. A
cenyac...

Pazo6panu? Omnats nbib? IIblmecoc B CTyOuio!
IlepBBEIM [eIOM IIPOBEPBTE MIPENOXPaHUTENb. LIembIin?

Torpa HaM ONISITHL HEe IIOBE3JIO...

ITpakKTHYeCKyd BCe MCTOYHUWKKM IHUTAHUS COOpPAHBI IIO
UOEHTUYHBIM CXeMaM, BIIPDO4Y€EM, KaK U BCe€ OCTaJIbHEIE
UMTIYJIbCHBIE OJIOKU MuTaHus. [loHavamy KaxXylIuics
TAKUM CJIOKHBIM, OH COCTOUT K3 BBICOKOBOJIBTHOM U
He

GYJIGM BHUKAQTh B TE€XHHUYECKHE N TEXHOJIOTUYECKHe

HU3KOBOJIBTHOM YacTel, U TpaHchopMaTopa.

MogpoOHOCTH, HAYHEM PEMOHTHUPOBaTh. TOIBKO
IIOMHHUTE - PEMOHT IPOU3BOIAT IPU OTKIIOYEHHOM OT

CceTu ycTpoucTse!

4 He Oymy ocTaHaBIMBATHCS HaA HI0OAHCAX PEMOHTA
0JIOKOB MHUTAHUS, TaK e, KaK M Ha IOOPOOHBIX
MIPUHITAIIAX WX PabOTH, 9TO TeMa OTHeJIbHOTO U OYeHb
OJIMHHOTO Pas3roBOpa, S [aM JIUIIb KPaTKUe CBeIeHUs,
6e3 onucaHuss GUINUYECKUX OaHHBIX OJIOKOB, KOUX
ceWiyac BHIIYIIEHO TaK MHOTO, YTO BCEeX UX U He

PacCMOTPUIIb U HE OMIUIIENID.

CHavyana OpOM3BOOWM BHEIIHWW OCMOTP. Ecnm He

BBISIBJIEHO SBHBIX HOBpe}KHeHI/If/i B BHIE <«TOPEJIbIX»,
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OIIJITAaBJIEHHBIX, TPECHYTHIX OT KPOIOTIHUBOM pPabOTEHI
meTasnei, mepexonuM K ciedyiolllell CTaguu PeMOHTa,
€CJIM BBISIBJIEHBI, TO OIPEAEIsieM BHILIEAIIYIO U3 CTPOS

3an4acTh, H... IIepexoguM K cnenylomeﬁ CcTaguu

PEeMOHTa.

HpOBepﬂeM HU3KOBOJIBTHYKO 4YaCTb Ha HaJlu4due

HpOﬁI/ITBIX BEIIIPAMUTEJIBHBIX OUOOOB. 910 - camas
YacCTasd HEHUCIIPaBHOCTL. B kaugecTBe Takmx AHOOOB

HCIIOJIB3YIOT MOIITHEIE BBEICOKOYAaCTOTHEIE OHUOObI

I[TorTk**. Ha pucyHke 2 m300paXkeH CTaHOapPTHBIN

pa3oOpaHHBI  OJIOK TMHTAHUS, BCE  OCHOBHEIE

9JIEMEHTHI IIOAIIMCaHBbI, OUOOBI TOXKeE.

HN3mepsaTh

OOBIYHBEIM TeCTepoM, KakK

OOBLIYHBIE [OUOOBI, OHHU
MIPOBOIOSIT TOK B OIHOM
HalpaBJIeHUU, B OPYIroM
- He ITPOBOMST.
3aTem IpoBepsiEM

BBICOKOBOJIBTHYK) 4YaCThb:

[MPOrpaMmMmucTt » KOE-4YTO O PEMOHTE
uioHb 2010

TpaHCHOPMATOPOB C Kydeil CBOOOIHOTO BPEMEHH, TO

BamM HeBeposATHO T1OBe3/m0... M, HaIlOCIenoK,

IpoOBEPKA €MKOcTe¥d ¢unbTpa Ha BexXomax. OHU
OBIBAIOT KaK OOPHIBHOM, ITOTEPSIBIINE €MKOCTb, TaK U
KOPOTKO3aMKHYThle. KoHOeHcaTophkl, KOTOpPhIE He
COOTBETCTBYIOT CTAHAAPTHBEIM, «CTPOTHUM», pPa3Mepam
(HampuMep, pasayThle OO0 HENPUIUYWs, U C
IOATeKaMH KaKOM-TO XKEeJITOM XWIOKOCTH), MOJXKHBI

OBITH IIPOBEPEHH TIIATEILHEUIIUM 00pa3om!

Hy BOT, B IIpPpUHIUIIE, X1 BCE, YTO s XOTeJI CKa3aThb IIPO

OJIOK MUTAHUA...

Tenepb noroBopuMm o
cnyyae, Korga npwu-
CyTCTBYeT 3aMblKa-

Hue no winHe

NMATaAHUNA B caMOM
KoMnbloTepe, a 6s0k
AUTaHuA BrMoJiHe

ncnpaBeH.

BXOMHBIE OUOMHL,
3aMlalolIUi  TPaH3UCTOP. Cpa3sy OroBOPUMCSI, YTO
A =He Oymy paccka- ecnmu K3 «pacmo-
3LIBATh, Kak ux JIOKEeHO» Ha MaTepuH-
TIPOBEPSITH, CKaxy CKoll mate, To y Bac

3alnTHbIN amMoa
TOJIBKO, YTO JIy4Ile UX

HanpsXeHus nutaHna 5B

HUYEro He IOIydYuTCs!

IIPOBEPATEL BEINIAasAHHBIMUA

3aWwmnTHbIM gnoa

u3 IIjIaThl. 3aTeM Ha

HanpsXXeHus nutaHma 12B

Ho nonbiTaemcs...

ouepenu - KOHMEHCa-

TOpPHl QUIbTPA MUTAHUS.

Penent mpocT: OTKIIIO-

YaeM CeThb, OTKIII0DHaeM

IO OJHOMY YCTPOMCTBY

Pucynoxk 2. Bnok nutarus [TK

Takxe MO2KHO

IIPOBEPUTE MHKPOCXEeMY, U OIITOIIapy, eCJIk OHa

NPUCYTCTBYeT, M uX O0OBA3KYy. [I7I9 HEKOTOPHIX,

KOHEYHO, 3TO BBICIITHH IINJIOTaXK, 3Ha4YEeHUA

HaHpH}KeHI/IfI Ha BBIBOOAaX MMHKPOCXEMEI MOXKHO

IIOCMOTPETHh TOJIBKO B MHCTPYKIIMU K 6J'IOKy IINTaHUuA,

unu B datasheet Ha 9Ty MmKpocxemy. B obmem -

Google pynut! Takke mpoBepseM TpaHchopMaTop Ha

HaJinyue O6pI:IBOB U, eCiu eCTb 4YeM HUu3MepATh,

KOPOTKO3aMKHYTBIX BHUTKOB. BHpoqu, eciin

«BEHIJIETENI» TpaHCHOpMaTOp, B OONBIIMHCTBE CIIydaeB
MIPUOETCS MOKYIaTh HOBHIN OJIOK MUTAHUS, XOTS, €CIIH
unu Bw

y Bac ectp [py3ps Ha «pa30opke»,

crienmaiucT 10 IIepeMaTbIBaHUI0 UMITYJIBCHBIX

1 BKJIIIOYaeM KOMIIBIO-

TEep. OuyepengHOCTH TPUOTU3UTETBEHO Takasd:
BUHUYeCTep (0YeHb YaCTO BCTPEYAETCs, BO MHOTHUX
BHUHYECTEPaX YCTAaHOBJIEH 3alIMTHBIN CTaOMIUTPOH Ha
BXOOE€ TUTaHMUS, KOTOPBIM IIPU, [OaxKe MaJiIeHbKOM,
IPEBBIIIEHUY 3HAUYEHUSI HANPSXKEHUs IMUTaAHUS Cpa3y
«KOPOTUT» LIMHY NHUTAHUS Ha 3eMJi0), IpuBomgbl CD-
DVD-bnonnu (mpuduHa Ta Ke, 9YTO U Y «BHHTOB»),
nepudepusi, paclojoXkeHHass Ha caMOM MaTepUHKEe

(BupmeokapTta, TV-TIOHED U IpOYeEE).

Ecnu mocne OTKIIOUEHUS KaKOro-mmbo yCTpPOUCTBa
KOMIIBIOTED 3apaboTayl WM XOTsS OBl BKJIIOYHUIICS
BUHOBHUK

BEHTUJIITOP IPOIIeCcopa, To BUAHUMO
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ompenened. Kcratu, coBcem 3abeim1 0 USB, COM u
npouux mnoprax. OTKIIOYUTE UX B CaMyl0 IIEPBYIO
Hukakux (pnemex,

oyepens. MIPUHTEPOB,

I2KOMCTUKOB!

Celiyac HEMHOI'O OTBJIEKYCh OT TEMEL ¥ PaCCKaxXy, 4TO
MOXKHO CHellaTh, €CJIM BCEe-TaKW BHIILIENI U3 CTPOS
3alIUTHBIN CTaOuIUTPOH. Ha pucyHke 3 m300pazkeH
KEeCTKHU [OUCK IIPOU3BOACTBAa Samsung (He HOBHIY,
mpaBga). M3MmepsieM CONpPOTUBIIEHWE CTAOUIUTPOHA,
€CJIM OH «KOPOTUT», TO €CThb HPOBOOUT TOK BO BCEX
HaIPaBIEHUSX, TPUTOM ero COTIPOTUBIEHUE
mpubnukaeTcs K Hymto, To 3170 oH, 100%! YTo MOoXKHO

cmenaTs? [la BRIIASITH €T0, ¥ Bce TyT! PabGoTaTh OymerT,

HO... Majo 14, OT 4Yero IPOM3OLIeN Iepemnarp
HaOpsXKeHUs, ©3-3a 4Yero OSTOT CTaOUNIUTPOH
3aKOPOTHUIIO... Jlyume IIOCTaBUTH OPYToH,

Heo0s3aTeTbHO TaKOM XKe, MPOCTO CMOTPHM, Kakoe
Hamps>KeHUe BHIJIO 3aKOPOYEHO, U, B 3aBUCUMOCTHU OT
39TOTO CTaBUM HOBBIM. Ecnu 3aKopodeHa
MISATUBOJIBTOBAS IITMHA - CTAOMIUTPOH Ha 6.3B, MOXKHO
u 5,6B, ecnu mBeHagmaTUBOJIbTOBAA - 12.6 unu 13.2B.
Ecnu mocne 3aMeHBl CTaOWMIMTPOHA U [OBUKEHUH
OyO6HOM yCTPONCTBO He 3apaboTano, TO UMEET CMBICT

€r0 IIOKPAaCUTh B CUHUH LBET, U BbIGpOCI/ITI:.

Bnok Bbl NMPAMUT €J1bHbIX
AvopoB

Ynpas.

Mukpocxema LLIUM

«BpPEeOJHHUYAaT» 4YacChbl -

CunoBoii Apoccenb
BbIX0O HOM

Pucynok 3. PeMOHTHUpy€eM XKeCTKUH OUCK

Ecnu BUHOBHUK TOp2KeCTBa - BHOEOKapTa,

Uin

npouasi nepudepusi, TO TYyT HOejaTb HEYEero, cKopee

[MPOrpaMmMmucTt ) KOE-4YTO O PEMOHTE
uioHb 2010

BCETO TIpHUAeTCsA IOKynaTb HOBYIO, a CTapylo
IIOXOPOHUTE C MOYECTSIMH U CallToM. Bce, 1o
IepBoOMy IIYHKTY 51 yXkKe BCe, 4TO 3Hal - paccKasal.

[TepexoguM KO BTOPOMY...

HauyHeM c Teopum

Kak wu3BeCTHO, Ipexae OMNepaluoOHHON CHCTEeMHI B

KOMIIBIOTEDE 3allyCKaeTCs BCTPOEHHas B

BIOS

OCHOBHasA CHCTeMa BBOIa-

qUII

MaTEPUHCKOM IUIaTEl IIporpaMma (Base

Input/Output System,

BeIBOOa). Ha3HaueHue sToro HeOosbimoro (256 Ko)

IporpaMMHOTIO Kofa - CBeCTH K  «o00imemy
3HaMeHaTen» annapaTHBIE pa3nuyus
KOMIIBIOTEPHOTO 0060pynoOBaHUs. I[TapameTpsl
HacTtpouku BIOS xpaHATCS B 9HEProlaBUCHUMOU

CMOS RAM, koTopas TOHUTaeTcs OT OaTapeuku Ha
MaTepuHCKOU IutaTe. OTcloma BBIBOH: €CIM y Bac
YacCcTO «CJIeTAlOT» VCTAaHOBKM KOMIIbIOTEPA UJIU
CKOpee BCero, Iopa MEeHSIThb
OGaTtapeliky. [locie BKIIIOYEHUS MUTAHUS HAPSIKEHUE
rnomaeTcss Ha I[eHTpalbHBIM IIPOILIECCOP U AOpyrue
MHKDPOCXEMBI MaTEePUHCKOM ITaThl. «[IPOCHYBIIHCH»,
CPU 3anyckaeT u3 MukpocxeMsl nporpammy BIOS - u

HaumHaeTcsa mponenypa POST (Power On Self Test,

UHULMAINU3alusad  [OpU
IEepBOM  BKJIIOUEHUH).
Ee 3agayga -
IPOCKaHUPOBATh u
HaCTpPOUTh BCe
«XKeJes30». Tlpexne
BCETO0 dbopmupyercsa
Mpea Tenb JIoTHYecKas
DUNbTp CeTeBOro APXUTEKTYypPa
HanpshkeHus
KOMIIBIOTEPA.
BN10K MOLYHbIX KJ1lOYel
3anaroliero reheparopa ITogmaeTcs nmuTaHue Ha

BCe€ YHIICETHI, B HX

perucrpax

YCTaHaBJIMBAIOTCA

HYXHEBIEe 3HA4YEeHHusd.

WUMnynbCHbIA
TpaHcgopmaTop 3areMm oripenesisieTcsa
o3y

IIponecCc MOXKHO HabmIoOgaTh Ha :-)KpaHe), BKJIIOHa€ETCA

o0BeM (aTOT

KjaBuaTtypa, pacuno3HawTtcsa LPT- u COM- noptel. Ha

cileqywiineM JTale OIIpeneIarnTCa GJIOYHEBIE

ycTporictBa - kectkue mucku IDE m SCSI, dnom-
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OUCKoBOObl. s SCSI  npouenypa

HECKOJIBKO YCJIOXKHSAETCsA HaJlndueM COOCTBEHHOM

YCTPOUCTB

BIOS, «kortopas ©Geper Ha ceba pabory cC
COOTBETCTBYIOLIUM obopynoBaHueM U umMeeT
COOCTBEHHYIO mporpamMmmy HACTPOUKH. Ha

3aKJIIOYUTEJIPHON CTafuU IIPOUCXOOUT OTOOpaxKeHUe

UTOTOBOM MH(pOPMAaIIUU.

POST, BIOS

3arpy30YHYI0 3alUCh. JTa 3alUCh, B 3aBUCUMOCTHU OT

ITocme oOKOHYaAHUS PAOOTHI HUIIEeT

HACTPOMKM, HAXOOUTCS Ha IIepBOM WHJM BTOPOM
ZIP unnu CDROM.

[Tocime TOTO KakK 3arpy304yHasi 3aluCH HakfeHa, OHA

JKEeCTKOM [Oucke, ¢dromn-gucke,

3arpyzxaeTcs B IIaMsAThE U YIIPABJIEHHE IIepedaeTCsa en

[2].

Ecnu Bo BpeMsa pabotel POST

OymyT OOHapyzKEeHBI OIIMOKH,

YCTPOUCTBO ONBITAETCS
TI0JIb30BaTENs 00 3TOM
npenynpenuts. Ilpu  aTom
BIIOJIHE BEepOsiTHA [OJHasA |
OCTaHOBKa paboTh
KOMITbIOTEPA. 3amayda
TI0Ib30BaTeNsA -
pacummdpoBaTh CUTHAaJIbI

ommboK, mepenaBaemble POST, mepeBecTH HuX Ha
s
POST-kapThI.

MaTEepPUHCKOM MJaThkl C MOMOIIbI0 mHOuKaTtopa POST

4YeJI0BEYECKUH  S3BIK. 9TOr0  CYILIECTBYIOT

cIielasibHbIe IOuarsocTuka
KOIIOB, IIPEBpAIlaeTcs B IIPOCTOE U YBIIEKATEIbLHOE
meso. JeWCTBUTENBHO, YTO MOXKET OBITh IIPOIIe:
POST (ISA,

BCTPpeYawliasACsa B «HEMOJIOOBIX>» KOMIIBIOTEPAX, HJIH

BCTaBUJI KapTy B  CJIOT 4acTo
PCI) zanmyctun mjmaTy U CMOTpPH Ha pe3yabraTr. B
3aBucuMoctu OT Mopmenu POST-card Kombl OILIMOOK
BBIBOIOSITCS B OECATUYHOM UM LIeCTHAALATEPUUYHOM
BUIe Ha IMGPOBOM MHOMKATOPE WIU IIPOCTHIMU
CBETOONOOdaMU. Ha

HEKOTOPHIX COBPEMEHHBIX

MaTEepUHCKUX IIjlaTax Vy2Ke BCTPOEHB (QYHKIUU

3amengmme POST-KapTy ¥ Kombkl oToOpaxXKaroTcsl Ha
HaxopsAIleMCsI Ha MaTEPUHCKOU IIJlaTe UHOUKaTOpe.

Ho wuwmente B Bupay, uto POST-kapra He MOXeT
SIBJISITCST CIIaCeHWeM OT Bcex Oeq, TaK KakK OHa

0oTOOpazkaeT TOJIBLKO Pe3yIbTAT BBLIIIOTHEHUSI TECTOBOM
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Ipouenyphl KOTOpass HaXOOUTCS BHYTPU MUKPOCXEMEL
BIOS u npum KaXAoM BKJIIOYEHUU U Iiepe3arpys3ke
KOMIIbIOTEpPA 3anycKaeT GYHKIUU CaMOTECTHPOBaHUSI
OCHOBHBIX KOMIIOHEHTOB U mnoacucteM IIK (Takux Kak
IpoIleccop, aMsTh, YUIICET, BHUEOKapTy,
KJIaBUATYPY, XXECTKUe U ruOKue OUCKU U T.h.). Eciu B
Xome BBIIOJTHEHUS OOHapyXeHa omubka, cucreMa
BBIAeT 3BYKOBOM CHTHAJl U BBIBOOUT COOOIIEHME Ha
9KpaH (KOHEYHO TOJIBKO B CjIydae, eCjyd OIIuOKa He
Oblla  oOHapyXKeHa  paHbIIe,

4yeM  HaIpuMep,

Bupmeoapmantep). CoorBerctBeHHO, POST kKapra He

II0JIe3HOU uHbOpMaIuu
BIOS, ee

00BSI3Ke, CHCTeMax 3allyCKa U IIUTaHUuA MaTepHHCKOfI

TIOKaxXkeT pu

HEUCIPaBHOCTH CaMOM MUKPOCXEMEI
mnaThl. B Opyrux, He O0COOEHHO TSAKKUX, CIIydasix C
MaTepUHCKOU myaTtoy nuarHoctudeckas POST kaprta
MOJXKET CYIIeCTBEHHO YIIPO-
CTUTh IIOUCK HEUCHPaBHOCTHU
KOMIIOHEHTa

I1J1aThI 100 %8

OIPYTUX meTanen KOMIIb-

oTepa. Tabmumsl POST KomoB

MOXKHO JIeTKO CKaydaTb C
camToB IpOU3BOOUTENIEN
mukpocxeM BIOS. Taxkxe

MO2KHO HX IIOCMOTPETH B

ucrtoudukax [2, 3]. Enunc-

TBeHHas mpobieMa - Haau4due COOCTBEHHO JTOH
POST-kapTsl.

CIIelIMaJIN3UNPOBAHHBIM PEMOHTOB KOMIIBIOTEPOB, TO

Ecnu BEI HEe 3aHUMaeTeCh
oHa BaMm HykHa, Kak cofake msTasi HoTra, TeM 6ojiee B

OEHEeXHOM BhIpaXX€HHMHW OHa <«HOPMaJIbHO CTOMT».

I[TosToMy OCTaHOBUMCSI Ha [APYro WHOUKALUU
omub6ok POST - 3BykoBO#. Ecmm Bo Bpems
camotectupoBanusi BIOS He MOXKeT BBIBECTH

vHOOPMAIIMI0O HA MOHUTOP, UCIIONB3YETCS 3BYKOBOU
CUTHAJI WA TOJI0C, BOCIIPOM3BOOUMBIM MPH ITOMOIIN

BCTPOEHHOI'O fMHaMMHKa.

J:[J'Iﬂ PA3JIMYHBEIX MaATEPHHCKHX IIJIaT IIPHUMEHAETCIA

Ppa3nmnYHad 3BYKOBasd <«KOOHWPOBKa». OcTaHOBUMCS

TOJIBKO Ha CaMBbIX pacrpocTpaHeHHBIX [4], u Tex, uTo
MHe BCTPedYalliCh Yalle Bcero (CM. Tabi.1-3%*),

** 3aMevyaHue aBTOpa.

3ByKOBI:Ie KO[BI B TaHHOM CJiy4ae INpencTaBJI€eHbl B KOJINYECTBE 3BYKOBEIX

curHanoB. Hampumep, 1-2-2 o3HauvaeT 1 3BYKOBOM CHrHaJj, MNay3a, 2

3BYKOBBIX CUTHAJIa, CHOBA I1ay3a, U OIATH 2 3BYKOBEIX CUTHAJIa.
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HEeHCIIPaBHOC-
Tabnuvua 1. Kogpl owmnbok Award Bios Teli - uerBep-
llocnepoBaTenbHOCTb )

3BYKOBbIX CUIHanos OnucaHne ownGKM Tomy. CGoit BO
1 KOpOTKMM YcnewHbin POST BpeMsi PaboThI
OGHapyeHbl He3HaunTernbHble oWnbkn. Ha akpaHe - 9TO U HCIOP-
MOHMTOpPA NOSIBNSETCS NPEeAroXeHne BOWTU B Mporpammy YeHHbIe HepPBH,
CMOS Setup Utility n ucnpaeutb cutyauuto. lNMpoeepbte . HEPEIKO
HaOEXXHOCTb KpenneHus LWnendgos B pa3bemMax XKeCcTKoro ’ P ’
2 KOPOTKMX OncKa 1 MaTepPUHCKON nNnatbl. Pa30UTEIA  MO-
3 ANUHHBIX OLwwnBKa KoHTporepa KnasmaTypsi HuTop! Iloaro-
1 KOPOTKMIA, 1 OTNTMHHBIA Owwnbka onepatnsHon namatTi (RAM) My C 9THUM
1 ONWHHBIA, 2 KOPOTKNX Owmnbka BnaeokapTbl HYXHO 4YTO-TO
1 ONWHHBIA, 3 KOPOTKMX BMOEOKapThbI memnaTh.
1 ANWHHBIA, 9 KOPOTKNX Owmnbka npn yTeHun ns N3y
INoBTOPSIOLNINCS KOPOTKUIA Mpobnembl ¢ 610KOM NUTaHUSA
- - OnpepnenuThb
MoBTOPSAOLLMIACA OITMHHBIN Mpobnembl ¢ O3Y
OPUYNHY Ta-
HM3Kasi 4YacToTa Mpobnembl ¢ CPU
= KOTO0 cbost
HenpepbIBHbIN Mpobnembl ¢ 610KOM NUTaHUSA
Hempodeccuo-

Tabnuua 2. Kogbl owinbok AMI Bios

3BYKOBbIX CUrHanoB

OnucaHue ownoKU

HaJly MOXHO, B

OCHOBHOM, TO-

1 KOpOTKMIA Owwnbok He obHapyxeHo, MK ncnpaseH
1 ANWHHBLIA, 1 KOPOTKMN Mpobriembl ¢ 6rIOKOM NMUTAHNS JIBKO  METONOM
2 KOPOTKMX Owunbka yetHocT RAM «HaydHOro  TEHI-
3 KOpPOTKUX Owwnbka B nepsbix 64 Kb RAM ka». K mpume-
4 KOPOTKMX HewncnpaBHOCTL CUCTEMHOIO TanMepa Py, V MeHs OBLI
5 KopoTkux Mpobnemsbl ¢ NpoLeccopom crly4ad, Korma
6 KOpPOTKUX Owwnbka nHMLManusaLmm KOHTposiepa KrnaesnaTypbl BO BpeMsi
7 KOPOTKUX Mpobnembl ¢ MaTEPUMHCKON NNaTon paBoTEL KOM-
8 KOpOTKNX Owmnbka namaTn BUOeoKapThl MbIOTEp TPOCTO
9 KOpPOTKUX KoHTponbHas cymma BIOS HeBepHa
10 KOPOTKMX Owwnbka 3anuncm B8 CMOS “BHCHYI>  6e3
TT KOPOTKMX OLinbKa Kalla, pacronoXXeHHOro Ha CUCTEMHOW nnate BCAKAX Ipy-
1 ANWHHBIN, 2 KOPOTKMNX Ownbka BngeokapTbl yuH. [IpuymHa
1 ONWHHBIN, 3 KOPOTKMX OLwwmbka BuaeokapTbl BBISICHSIIACH
1 ANWHHBIN, 8 KOPOTKMX He noaknt4eH MOHUTOP OBOMBHO  H0-
JITO, TIIOKa, BO

Bce, no>Kanyi, XBaTUT Ha CErogHs...

Kak momp3oBaThCs maHHBIMM Tabnuuamu? Hy BoT,

HanmpuMep, IIPpW BKIOYEHUM Brl ycCiapliand oOguH
TIOBTOPSIOMINICSA OJNHHBIN «IIUK» OWHaAMUKa, U BEH
3HaeTe TOYHO, 4TO y Bac Award BIOS. Pa36upaem
KoMmnploTep M cMmoTpuM O3V, 3T0 Takasd IIJIaHKa,
«IIaMsaTb» WHOTOA Ha3blBaeTCsa (KakK o0Kal3ajioCh B
HalleM cily4dae - He BeuHas). MOXKHO IONILITaThCS ee
BBIHYTh U3 pa3beMa M IOYUCTUTh KOHTAaKTHI,
HampuMep, OOBIYHBIM JIACTUKOM, M CHOBA IIOCTaBUTH
Ha MeCTO, UHOT[a IIoMoraeT. A Telleph IIepexomuM K

CaMOMYy «CTPANIHOMY» IIYHKTY MOe¥ KiacCubuKamuu

BpeMsi paboThl KOMIIbIOTEPA, S CIy4YaWHO He 3amell

pyko¥  muend  XKecTKoro Oucka. OKaszaocs,
OKMCJIMJICA KOHTAKT, 3aMeHWI HuIedd U «3aBUCAHUI»
mpomtu. Eime Korma-To TpPUHECIM HOYTOYK, ¥
KOTOPOTO IIPU BKJIIOYEHUHU OBLJIO BUAHO, UTO 3arpy3ka
UOeT, a 9KpaH Kak OBUI TEeMHBIM, TaK M OCTaBaJiCH,
TOJIBKO IIOACBETKa HEMHOIO CBeTWjIa. Takoe, Kak
0Ka3saJIoCh I103Ke, YacTO BCTpedaeTcs IIPU I1eperpese
ypIcera BHUOEOKApTH. B ToM ciydae mnpob6iema
pelnnach IpoCcTo: 1 CHAJI paguaTop C 3TOrO YHUIICEeTa,
BKJIIOYWJI KOMIILIOTED ¥ HEMHOTO IIONOXKOas, II0Ka He
cpaboTana 3amwuTa OT IIeperpeBaHMs, TaKas 3alluTa

€CTh IPAKTUYECKH Yy BCEX KOMIIbIOTEPOB ¥ HOYTOYKOB.
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U, o qynoo, IIpu IIoCjenyrllneM BKIIIOYEeHHMH BCe JelieBO - BUpeoliata. Begb mo 3TOrO B CEPBUCHOM

YyneCHBIM 06pa30M 3apa60Tan0! Koneusno, OeHTpe nopeniiaraiu IIOMEHATH He TOJIBKO

HEHa[o/Iro, HO MPUYMHA ObIJTa YCTAHOBJIEHA OBICTPO M BHUAEOKapTy, HO u O3Y. HemoHATHO TOJBKO - 3a4eM?

Tabnuua 3. Kogbl owinbok Phoenix Bios

3BYKOBbIX CUTHarnoB OnucaHune owmnoKM

1-1-3 Owwnbka 3anmcn/uytenns gaHHblx B/us CMOS-namsaTw.
1-1-4 BIOS.
1-2-1 Owunbka nHMLManusaLmm maTepuHCKon nnarbl.
1-2-2 vnn 1-2-3 Owwnbka nHuumanusaummn koHTponnepa DMA.
1-3-1 Owwnbka nHMLManun3aLmmn cxeMbl pereHepauum onepaTMBHOM NamsaTu.
1-3-3 nnn 1-3-4 Owwnbka nHuymanusaummn nepebix 64 Kbant onepaTtnBHOM namsaTu.
1-4-1 Owwnbka nHMLManusaLmm maTepuHCKon nnarbl.
1-4-2 Owwnbka nHMLManusaLmm onepaTMBHoON NaMmsTu.
1-4-3 Owmnbka nHMUManmnsaumm CUCTEMHOroO Tanmepa.
1-4-4 Owwnbka 3anmcu/uTeHnst B/u3 ogHoro M3 NnopToB BBOAA/BLIBOAA.

O6Hapy>xeHa owwunbka npu yteHum/3anmcm 0-ro 6uta (B wecTHagLaTEPUHHOM
2-1-1 npegcraenexHumn) nepebix 64 Kbant O3Y

O6Hapy>xeHa owwmnbka npu YteHum/3anmem 1-ro buta (B wecTHagLaTEPUHHOM
2-1-2 npegcraenexHumn) nepebix 64 Kbant O3Y

OO6Hapy>xeHa owwmnbka npu YteHum/3anmecm 2-ro buta (B wecTHagLaTEPUHHOM
2-1-3 npegcraenexHumn) nepebix 64 Kbant O3Y

OO6HapyxeHa owwunbka npu YteHum/3anmecm 3-ro buta (B wecTHagLaTePUHHOM
2-1-4 npegcraenexHumn) nepebix 64 Kbant O3Y

OO6Hapy>xeHa owwmnbka npu YteHum/3anmcm 4-ro buta (B LwecTHagLaTePUHHOM
2-2-1 npegcraenexHumn) nepebix 64 Kbant O3Y

O6Hapy>xeHa oLwmbKka npu YTeHuu/3anmcu 5-ro buTa (B WecTHagLaTEPUYHOM
2-2-2 npegcraenexHumn) nepebix 64 Kbant O3Y

O6Hapy>xeHa owwunbka npu YteHum/3anmcm 6-ro buta (B wecTHagLaTEPUHHOM
2-2-3 npegcraenexHumn) nepebix 64 Kbant O3Y

OBHapyxeHa oLlmnbKa npu YTeHuu/3anucm /-ro buta (B LwecTHagLaTepuyHoOM
2-2-4 npegcraenexHumn) nepebix 64 Kbant O3Y

O6HapyxeHa owwmnbka npu YteHum/3anmcm 8-ro buta (B wecTHagLaTEPUHHOM
2-3-1 npegcraenexHumn) nepebix 64 Kbant O3Y

OO6HapyxeHa owwunbka npu YteHum/3anmcm 9-ro buta (B wecTHagLaTEPUHHOM
2-3-2 npegcraenexHumn) nepebix 64 Kbant O3Y

O6HapyxeHa owwmnbka npu yteHum/3anmcm 10-ro buta (B LWeCTHagUaTepPUYHOM
2-3-3 npegcraenexHumn) nepebix 64 Kbant O3Y

O6Hapy>xeHa owwmnbka npu YteHuu/3anmcm 11-ro dbuta (B LWecTHagUaTeEPUIHOM
2-3-4 npegcraenexHumn) nepebix 64 Kbant O3Y

O6Hapy>xeHa owwmnbka npu YteHum/3anmcm 12-ro dbuta (B LeCTHagUaTEPUIHOM
2-4-1 npegcraenexHumn) nepebix 64 Kbant O3Y

OO6HapyxeHa owwmnbka npu YteHum/3anmcm 13-ro dbuta (B LeCTHagUaTEPUIHOM
2-4-2 npegcraenexHumn) nepebix 64 Kbant O3Y

OO6Hapy>xeHa owwmnbka npu YteHum/3anmcm 14-ro dbuta (B LWeCTHagLATEPUIHOM
2-4-3 npegcraenexHumn) nepebix 64 Kbant O3Y

OBbHapyxeHa oLlmbKka npu YTeHnu/3anucm 15-ro buta (B LecTHagLaTepuyHoOM
2-4-4 npegcraenexHumn) nepebix 64 Kbant O3Y
3-1-1 Owmbka nHnumanmnsaumm BToporo kaHana DMA.
3-1-2 unun 3-1-4 Owmbka nHnumanmnsaumm nepsoro kaHana DMA.
3-2-4 OLwmbKa nHMLmanmnsaumm KOHTponnepa KnasmaTypsbl.
3-3-4 Ownbka nHuumManmsaumm BugeonamaTi.
3-4-1 BO3HUKIN Cepbe3Hble NpobrieMbl Mpu NOMNbITKE 0bpaLLEHMS K MOHUTOPY.
3-4-2 He yaaetcsa nHuumanunsmposaTb BIOS Bugeonnarsl.
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Tak 4TO, 9KOHOMHUS - Ha IHUIle... 3aKa3uuKa. Booobie,

PaKTUYECKU BCE crendddexTrl,

UBTACUTHTACKOTOPHIE MOTYT HAOIIOOAThCS Ha 9KpaHe
MOHHUTOpPa, Oymb TO

KBaIpaTUKU-POMOUKY  UJIU

IOBETOBBIE «TaJJIIOIWHaAIlUN>» IIPOUCXOOAT II0 BHHE

BHUOEOKAPTHI, a YK 3aTeéM CpPean BHHOBATHIX HIIEM

OIIEPATUBKY UM JaXKe IIPOIeCcCcop.

3akno4yeHue

Kcratu, neperpeBanusi He TaKas YK PEIKOCTh B Hallle
MBUTBHOE BpeMs. M 4TOOBI 9TOT0 HE IIPOU3OLINIO, U

BaM [{elcTBUTENBHO I1IeHHO 3IO0POBbe Baiero

KOMITIBIOTEPA, IIPOU3BOOUTE XOTA OBl pa3 B moJjiroga-

rong IIJIAHOBEIE «MEeOgoCMOTPHI» [} OPUCYTCTBUEM
OCTpOro TJjla3a M mbIJIecoca. IloampaBeTe Bce
pPa3beMbl, YJIOXKHUTE MPOBOMAA, 3aTSIHUTE TaWKu Hu
6onTel. He moneHuTech TakXke, s yxke 00 I3TOM

T'OBOpHJI, OYHUCTUTHL OT IBIJIK BCE€ BHYTPEHHOCTH, U
6y1:[eT Bam cuacThe B BHIOE He3a0bIBaeMbIX MHHYT C

pas3BiieueHUsIMH UM paboToii 6e3 HEPBOB U

«3aBHCAHUM»!

OdYeHb TIONE3HHl B IIJIaHE PEMOHTa Hu OﬁCJ’Iy}KI/IBaHI/IH

cauTel [5-8, 10], ecTb 4TO mOYUTATh, @ €CIU HYXKHOE

*** CnpaBo4Has UHdoOpMaLus.
IOuopm IIOTTKM - TOJYIPOBONHUKOBEIM [HOJ C MaJbIM IafgeHHeM
HaNpsKeHUs NpPU TPSMOM BKIOYeHMM. HasBaH B YeCTh HEMEILKOTO
¢usuka Banprepa lloTTku. Quonsr IIIOTTKH HCHOIB3YIOT IEPEXON METAIII-
TIOJTyTIPOBOJHUK B KauecTBe Gaprepa IloTTkM (BMeCTO p-n mepexopna, Kak
y OOBIYHBIX AMOAOB). [lomycTUMOe 00paTHOe HaNpPsKEeHUEe IIPOMEIIITIEHHO
BBHITyCKaeMbIx auopmoB IlloTTku orpanuueHo 250 B (MBR40250 u
aHaJIOTH), Ha NpakTHKe OGOJBIIMHCTBO AUO#OB IIIOTTKM NpUMEHSEeTCs B
HHU3KOBOJBTHHIX LENAX NPU OOpPaTHOM HANPSKEHUU IOpsAKa eNWHHUI] U

HECKOJIbKHUX eCSITKOB BOJIBT.

OnTomapa (ONTPOH) - 3JEKTPOHHHEIM IPUOOP, COCTOSIIIUY U3 U3TTydaTesis
cBeTa (0OOBIYHO — CBETOAMOf], B PAHHUX U3[ENUIX — MUHHUATIOPHAS JlaMIa
HakKanuBaHUs) U (HOTONpPHEMHHUKA

(GUTIOISPHBIX u TI0JIEBBIX

¢oToTpaH3ucTOpoB, GoOTONNONOB, (HOTOTUPUCTOPOB, (HOTOPE3UCTOPOB),
CBSI3QHHBIX ONTHYECKUM KaHAJIOM U KaK [IPaBUJI0 0GbeJUHEHHEBIX B 001IeM
Kopmyce. IIpuHIMI paGoOThl ONTPOHA 3AKIIIOYAETCs B IIPeoOpasoBaHUU
9JIEKTPUYECKOr0 CHUTHAsa B CBET, ero Iepefade [0 ONTHYECKOMY KaHAIy
U I0C/eAyoleM Ipeo6pa3oBaHiy 06GpPaTHO B 9JEKTPUYECKHH CHrHAl. B
ONTPOHE BXOMHAsi W BBHIXOOHAS LENH TajibBAHUYECKH pPa3Bsi3aHbl MEXKIY

COGOIA...

HuxHss pabodasi 4acToTa ONTPOHA He OrpaHWYeHa - OITPOHEI MOTYT

paGoTaTh B IemsX IIOCTOSIHHOTO TOKa. BepxHsas pabGodas dacToTa

OIITPOHOB, ONTUMH3HUPOBAHHBIX II0[  BBICOKOYACTOTHYIO Iepenmaydyy

1udPOBEIX CUTHAJIOB, TOCTUTaeT coTeH MI'1i / Bukunenus
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He Halljlk, TO MOXHO "W JIMYHO BOIIPOC 3adaTh. B
OaHHOM CTaThe s, B OCHOBHOM, OIIHCall METOOUKY
IIoKCKa IPOCTENIINX, Haubosee 4acTo
BCTPEYAKOIINXCA HeHCHpaBHOCTeﬁ, KOTOpPBIE MOZKHO
BBIIBUTH C IIOMOIILIO OTBEPTKU U  OOBIYHOTO
MYyJIbTHMETPA U YCTPAHUTH C IMOMOIIBIO OOBIYHBIX PYK
U OOBIYHOTO mTasjbHUKa. Mg 06oJjiee CJIOXKHBIX
IIOJIOMOK S M PEKOMEeHIVI0 3TH CaMTH, WHOrza
II0JIe3Hee BOCIIOJIb30BaAThCA YBHM-TO OIIBITOM, YeM
HapabaTeIBaTh CBOM. JTO MOXKET CJIMIIKOM HOOPOTIO

CTOHUTH...

P

-

A BoOOIIe - OIBIT IPUXOOUT C TOOAMH, TJIaBHOE - He
6oaThCsT M coOnI0maTh Mephl IIPEIOCTOPOIKHOCTH,
0CcOOEHHO  IIpHU

pa60Te C MeTaJllIn4YEeCKNMHU

npegMeTaMu (oTBEpPTKaAMH, MIHUHIIeTAMHA) moq,

HamnpsaxeHueM. Y, s yBepeH, y Bac Bce ITOIy4YUTCA.

NCTOYHUKM U CCbINIKKN

CaiiT aBTOpa cTaThu http://ddn.at.ua
ITporpammupoBanue nog Windows
http://www.ru-coding.com

PeMOHT MaTepUHCKUX IIJIaT
http://materinki.narod.ru

3BykoBEIe KOObl BIOS
http://www.umopit.ru/CompLab/BIOSbeeps.htm

®opyM, TIOCBSIIEHHLIH PEMOHTY HOYTOYKOB
http://notebookl.ru/formal
KoudepeHius o PEMOHTY amnmnapaTyphl

http://monitor.net.ru
Koudepernuus IXBT http://forum.ixbt.com
PeMOHT ¥ HacTpoliKa KOMIIBIOTEPOB

http://comp-remont.info
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3)IpaBCTBy'I;ITe, YBaxKaeMhbI€ YHUTATEJIN. CeromHsi MBI C BaMH PaCCMOTPHM BaAPHUAHTEL
CXeMOTEeXHUKHU IMomkmioueHus LPT II0PTa OJId BBOOA KW BHIBOOA [MOAHHBIX, a4 TaKXe

LPT MOPT. KOMMNbBIOTEP B POJIN KOHTPOJIJNIEPA. YACTb 2

HEKOTOphle HIOQHCH 110 (OPMUPOBAHUIO WMMIIYJILCHOTO CUTHaja MOJs YIpaBlIeHUS
TaKUMU Harpy3KaMU Kak MIaroBed nBuraTtess (ILII1).

ITpodoadiceHue. Hauaso yuksaa cMompume 8 mpemvem 8biNyCcKe HCYPHAId...

Bnapumup Oertapb
by DeKot degvv@mail.ru

MopknoYyaeM BHELWHUE YCTPOUCTBA

VpoBHM HamNpSKEHUS Ha BBIBOAAX PETHUCTPOB MOTYT

OpUHUMATL 3HaYeHUus + 5B (jtorudveckas «1») unu 0B

(moruyeckuit «0»), TOrma KakK OJid VyIIPaBIEeHUS
BHEIIHMMH yCTPOMCTBAMM OBIBAET, HEOOXOOUMEI
COBCEM [pyrue YypOBHU HampsxkeHus. B Takux
Cly4dasiX  MCIIOJIb3YIOTCSI ~ CXEMBI  COTJIaCOBaHUS

BXOMIOB/BBIXONOB KOMIIBIOTEPa CO CXeMaMH BKIIIOUEHUA

BHEIIHUX YCTPOMWCTB. BXOmel perucTpoB IpueMa
uHbOpMaIMM HMEeIOT ypoBeHb + 5B. [na mopmaum
BXOOHOTO CHUTHAlla Ha TaKWe BXOOBI MOOCTATOYHO
TOOKJIIOYUTh Yepe3 TOKOOTPaHMYUBAIOIIUYA PE3UCTOP
(100...470 Owm) oOmwuMi TPOBOL, YTO COOTBETCTBYET
nopauu «0» Ha BXOf (CM. pUCYHOK 1):

*Vee

BXOAHOW

l:c_'_o—:}—- pericTp
GND

l;/m:}—»?%‘?—ﬂ??#
GND

Vcc - Hallpsi2KeHuWe MUTaHUA BHEITHUX YCTpoﬁCTB

BXOAHON
peructp

BXOAHOM
peructp

L

BxoaHo#
curHan

GND GND

GND - 0611111#i TPOBOM, TIOIIPOCTY «3EMIISI»

Puc. 1. CornacoBaHue BXOOHBIX IIeIIel

IIpu MOOKJIIOUEeHUN BHEIIHUX YCTPONCTB K BEIXOHaM
nopta LPT crnenyeT TakXke NPUMEHATH COTJIacylolliye
YCTPOMCTBA C IIeJIbI0 TIPEefoTBPAIleHUs BBIXOdA U3
CTposi IopTa. B mpocTeiineM ciydae BO3MOXKHO
WCIIONThb30BaHWE TPAH3UCTOPHHIX Kiaouer. OpgHaKo
0ojiee HaOeXHO IIPUMEHEeHWEe TPAH3UCTOPHBIX WU
CUMMCTOPHBIX OIITOIIAP, O0ECIeYMWBAIOUINX IIOJIHYIO
rajbBaHMUYECKYIO Pa3Bsa3Ky Lieled (CM. PUCYHOK 2, 3).
HMmeromierics KOMOMHAIIMM BXOOOB M BEIXOOOB: 5
BXOHoOB «status» u 12 BrixomoB «data» u «control» umu
ke 13 BxomoB «data» u «status» u 4 BeIxoma «control»
MOXKEeT O0Kal3aThbCS HEeOOCTATOYHO MOJIS ITOOKITIOYEHHS
BCeX HeOOXOOUMEIX YCTPOMCTB. B TakoM ciy4ae

PaCIIMPUTE KOJIMYECTBO IMOOKIIIOYaeMbIX yCTpOﬁCTB

+Vee

BbIX0OA
ot LPT

GND GND

*Vee

of LPT - 1—
;‘FE l{ BbIxoA
GND

BbIXOA
6e3 uHeepouu

Puc. 2. CornacoBanue u pa3Bsi3Ka BHIXOIHBIX

or LPT >—|:|—‘% I<:
GND :———

¢ uHesepcuet:

memneu

o MOXXHO IpHUMe-

moc3id

(—
|: HEHHEeM IIoCjie-
¥ TLC226
i @ ~220 IOBaTEJIbHO-
mapaiieIbHOTO
— P
MeTofa  BKIIIO-

YeHHs1 BHEIIHUX

Puc. 3. CornacoBaHue u .
ycTpouctB. Tak
Pa3Bsi3Ka BHIXOOHBIX LETIeH. .
5-OUTHBIA BXOM-
YrpaBrieHue MOIITHOU .
HOHU peructp

Harpys3kou

«status» MoxkeT
OpUHUMATh 32 Ppa3/IMYHBIX COCTOSHUSA. [lomaBas Ha
9TOT BXO[, Ioo4YepenHo KOIBI COCTOSTHUI
TOOKJTIOYEHHBIX YCTPOMCTB, TOJIyYMM BO3MOXKHOCTH
OJHOBPEMEHHOT0 IoakiodeHusa 0o 31 ycrpoiictea. B

Ka4deCTBe YIIPABJIAIOIINUX agpPeCOB HCIIOJIb3yeTCs 4-x

OUTHEI peructp «control» (cM. puCyHOK 4):
wHHa
AaHHBIX
- R B @
% o ' Ap| DC ':: :51’6 mgggﬁ
s zo 2 — Al 2=
o Ea oy A2 HC N
5 ¥F 9 —ins 4= i
o I Ol B
61— 1y F
7t |5 A L o
8|— 2 }K}_} g
s L s §
10— il o - b
w11 &1 Phe— v
12— "
N O =
14— e w H B
15— |
.
S
by
o E e
td %t
5

Puc. 4. BapuaHT pacmupeHus. Beog
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[IporpaMMHO 93TO OpraHU3yeTcs B  TaiiMepe:

var
// ynpasifdwwaa nocrnenosaTenbHOCTb

// cM. Tabnuuy 1 u3 npepbigywen ctatbu [1]

mas_cntrl : array [0 .. 15] of byte = ( 11, 10, 9, 8, 15, 14,
13, 12, 3, 2, 1, 0, 7, 6, 5, 4);

// MaccuB KOLOB MOAKIIOYEHHbIX YCTPONCTB

mas_ cod in : array [0 .. 15] of byte;

procedure TForml.TimerlTimer(Sender: Tobject);
var i : byte;
begin
for i := 0 to 15 do begin

// nepepaeM yepe3 «contrl» appeca (0 .. 15) cuuTbiBaHMA
O0ut32 ($37A, mas_cntrl[ i ] );

// 3anoMuHaeM B MaccuBe KOAbl BKJIOYEHHbIX yCTpOﬁCTB,

// ecnu ycTpoWCTBO He BKJKYEHO - Kof = 0
mas _cod in [ i ] := Inp32 ($379);
{ obpaboTka monyyeHHbIX KOJOB }
end;
end;
3a KaxXObeM MUK paboThl TaWMepa IIPOUCXOOUT

IpreM KOIOB BKJ/IIOYEHHBIX YCTPOMCTB M oOpaboTka

9THUX KOMOB. AHAJOTHMYHBIM METOJOM  MOXKHO
PacIIUpPUTh KOITUYECTBO YCTPOMCTB, MOAKITIOYEHHBIX K
BeIXOHaM. B KkadecTBe 3amOMHHAIOIIUX YCTPOMCTB
WCIIOJNIb3YIOTCSI CUHXPOHHBIE TpUrrepa (CM. PHUCYHOK

5):

==& ch——-
T« r —7Jao{DC|0 [ ™
T ®O o A1 1—
.8 §& 3 A2 21— 18 Ty
= 35 iy 3—= — C -
5 8 —A3 |y
| 51— T
66— —r 18 C g—p
71—
8r—=-
9f—-
10— =& CTQ_,
Ieal 1M— —] T
N 12— A
B2 13—
u= == [T,
1248
WHHA
AaHHBIX
oT 'data’

Puc. 5. BapuaHT pacmupeHus KOJIu4decTBa

IIOOKIII0OYaEeMBIX YCTpOﬁCTB. BriBop

VnpaBneHue 3anuChi0 BRIXOOHBEIX KOIOB OPTaHU3yeTCs
IO TaKOM JKe CXeMe uepe3 pPerucrp «control», a
pe3ynpTaT  00pabOTKM  IpPOrpaMMO¥  CUTHAJIOB
BK/IIOYEHNUsS / BBIKJIIOYEHUS BHENIHUX YCTPOMCTB
IIpenBapuUTENIbHO Ipeobpa3yeTcs B MacCUB KOOOB U
3aTeM IIOCJIEOBaTEIbHO

IIapajjeJIbHbBIM KOOOM

nepefaeTcs Ha BHEIIHVE TPUTTEePH! YIIPaBIeHu:

LPT MOPT. KOMMNbBIOTEP B POJIN KOHTPOJIJNIEPA. YACTb 2

var
// MaccuB KOQOB BKJIOYEHUS / BbIK/IOYEHWUS YCTPOMCTB
mas_ upravl : array [0 .. 15] of byte;
procedure TForml.Timer2Timer(Sender: Tobject);
var i : byte;
begin
for i := 0 to 15 do begin
Out32 ($37A, mas_cntrl[ i ]);
Out32 ($378, mas upravl[ i ])
end
end;
Emre «DK30THYECKHUIH» CII0C00

OOWH, [OBOJIBHO

pacmupeHuda KOJIKn4eCTBa BXOIOOB CBsi3aH C

HCIIOJIb30OBaHHUEM II0pTa KJIaBHATYPHI, BepHee

UMHUTAIUY HaXKaTus KHOIOK KJjlaBHaTypel. Ecnu
pa3obpaTh COBpPEMEHHYIO KJIaBHATypy (pedb HUAET O
OPOCTHIX KHUTAUCKUX KJlaBUaTypax CaMOW HU3KOHU

CTOI/IMOCTI/I), TO MBI YBUOUM, YTO OHA COCTOHUT U3 OBYX

IIJIEHOK, Ha KOTOPBIX HaHEeCEeHBbI KOHTAKTHEIE
IUIOIIagKy IIOf  KJIaBUIIaMM M COEAUHSIOMIUX
IOpOXeK. Bce 3TO BBIBOOMTCA Ha IUlary C
YIOPaBIAMUM KOHTPOJIJIEPOM C IOMOWBI 26
KOHTAKTOB (KOJIMYEeCTBO KOHTAKTOB Ha pPa3HBIX
MOOeJdax MOXKeT OTIINYaThCA, HO 3TO
HecymiecTBeHHO). [IpunHinun pabGoTel KJlaBUATYPH

3aKJII049aeTcs B TOM, YTO, HaXuMasg Kakyl JH0o
KJIaBHUIIy, MBI TE€M CaMBIM 3aMBIKaeM OIPEHeIeHHYIO
napy u3 9TuxX 26 KOHTaAKTOB. [ KaXKOOM KJIaBUIIU
KOMOWHAIMSI TaKOM maphl KOHTAKTOB CBOsA. [aree
KOHTPOJIJIEP KJIaBHATypPhl 00pabaThiBaeT 3TOT CHUTHAI
¥ TmepefmaeT B KOMIIBIOTEDP KO Ha)XaTOM KJIABHUIIIH.
[ToaTOMy €CTh BO3MOKHOCTh IIOACOEINHUTE K 9TUM 26
KOHTAKTaM CBOIO KOMOWHAITMIO BXOOHBEIX CUTHAJIOB M
o6pabaThBaTh MX VyXKe [OPOrpaMMHO II0 Komam
HaxkaThIX KiaBull. OCOOGEHHOCTHIO 3[0ECh SIBIISIETCS TO,
YTO HE [OJIKHO OBITH OOHOBPEMEHHO ITOJlaBaeMBbIX
HECKOJIbKUX CUTHAJIOB TaKUM CIIOCOOOM.

MpaKkTuyeckue npuemMbl MNPOrpaMMUpPOBaHUA B

cpepne IDE Delphi

IIns ynmpaBlIieHus COCTOSSHHWEM peructpos noprta LPT

MHOIO paspaboTan MOIYJTh yIIpaBieHUS
<CtrlBitLPT.pas>. B ocHOBy Momyns TOJIOXKeHa Bce
<InpOut32.dll>.

BK/IIOYaeT B cebs yXKe 3HAKOMEIE HaM (QYHKIUHN

Ta XKe Oubnmoreka Mopynb
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Inp32(PortAdr) u Out32(PortAdr, data). Kpome srtoro

BXOOAT GYyHKIUM  1OpeoOpa3oBaHUS

OecaTUYHOTO umciaa B pgBomuyHoe Dec Bin(N dec):

B MOOYyJIb

TMas (dyHKIHS  BO3BpallaeT MacCCUB  OUTOB,
COOTBETCTBYIOIIUM [OECATUYHOMY 4YHCIY), QYHKIIUSA
o06paTHOTO IIPeoOpa30BaHUS MOBOMYHOTO UYHCJIAa B

byte

YCTAHOBKM YyKa3aHHOTo OuTa perucrtpa mopta LPT B

mecatuyHoe Bin Dec(mas_bit): u GyHKIUSA
3amanHoe coctosHue (0 mmm 1) ChangBit(PortAdr,
_bit, data): byte.

IpuBeNeH B pecypcax K ctaTtbe [1]. [I71s npuMeHeHUs

Cam wmopyns <CtrlBitLPT.pas>

MOAyJsT B IIAaKy C IIPOEKTOM CKOIUDPYHTe
<InpOut32.dll>, <CtrlBitLPT.pas> u B mopayne Unit
npoekTa B pa3sgenie uses mnopkimiouute CtriBitLPT.
[lanmee o4eHb IIPOCTO UCIIONIB30BaTh BHI30BH GYHKITUN

U3 MOOYJIS:

YTeHWEe OECITHYHOrO0 YHCJIa U3 PEerucTrpa IopTa
LPT (mpocTto
<InpOut32.dll>) N dec := Inp32(PortAdr)

YyTeHHWe 3HAYeHus Ourta u3 peructpa moprta LPT

HUCHONIb3yeM  (yHKIHIO U3

(cuuThriIBAaEM CHaudajla COCTOSHUE  perucTpa
(PortAdr) B BuOe OecaTHYHOrO 4YMCIIa, Hajee
mpeoOpa30BLIBAEM €T0 B MAaCCHUB OUTOB (IBOMUYHOE
4mcio0) U 6epeM i-if 3JIeMeHT MaccuBa)

Bit Val (i) := Dec Bin(Inp32(PortAdr)) [ i ]

3aluch B PETUCTP mopra OeCATUYHOTO
3HaYeHUsT (CHOBa WMCIIONb3yeM (QYHKIUIO U3
<InpOut32.dll> Out32())

yIIpaBlieHWE OTHEIbHBEIMU OUTaMU PETHUCTPOB

nopta LPT (ChangBit())

Anroputm pabothi  ¢yHkIiuE ChangBit()

crnenylomui (BeimonHsAeTca B Mmopyiie <CtrlBitLPT>

37IeCh

npu BeI3oBe pyHKIMM ChangBit()):

CUYMTHIBaeM 3HaueHue peructpa Inp32 (PortAdr)
npeobpa3oBEiBaeM B pABouuyHoe dYucyio Dec Bin
(N_dec) B Bume maccuBa 6uToB (mas_bit)
yCTaHaBIWBaeM HEOOXOOUMEBIM OWUT B HYKHOE
Dec Bin(Inp32(PortAdr)) [

_bit ] := data unu ke mas_bit [ bit ] := data

3HaueHue (0 umm 1)

o06paTHO MpeoOpa30BBIBa€M M3MEHEHHBLI MaCCUB
6uToB B pecartuyHoe umciao N dec new: =
Bin Dec(mas_bit)

3anuch HOBOO 3HAa4YeHUs B peructp noprta Out32()

LPT MOPT. KOMMNbBIOTEP B POJIN KOHTPOJIJNIEPA. YACTb 2

UMnynbCHBbIA CUrHaa Ha Bbixogax LPT-nopTa

s IIOJIy4Y€HHs II0CJIeJOBaTEeJIbHOCTHU HMMIIYJIBCOB Ha

BeIXOmax LPT-mopTa MOXXHO IPUMEHUTH [Ba MEeTOHa:

1. ITpumeHeHue maumepa

Korpga B KaXpgoM ero IUKJie MOXKHO IIOCIE€NOBaTEJILHO
IIPOU3BOOUTL IMEePEeKII0YeHNe BLIXOOHBIX UMIIYILCOB.
OmHako, 3mech CJedyeT Yy4YWTHIBATh, dYTO IIpU
HUCIOJIb30BaHUU TalMepa U3 NaluTphl CTaHOApPTHBIX
KOMIIOHEHTOB (BKJIagKa System) HIM CHUCTEMHOTO
tarimepa Windows, MUHUMAaNLHEIY UHTEPBAJI BpEMEHU
9THUX TalMepOB HaXOOUTCS B Ipepenax 55 - 64 mcek
MakcuMasbHasa Jacrora

(T.e. IIPAKTU4Y€CKHU

uMmnynecoB o 150 Tm). Kpome TOro, 3HadeHUHe
MUHHMMaJIbHOTO WHTEPBAJia 3aBUCUT OT OCOOEHHOCTEH

«xenes3a» [1K u Harpysku npoiieccopa.

Bonee crabunbHble pPe3yNbTaThHl OAacCT IPUMEHEHUHe
MMTimer*

MMSystem). OgHako U 3OeCh €CTh OTpaHUYeHUEe -

MyJIbTUMEOUUHOTO TauMepa (Mmomymb
MUHUMaJIbHEIY MHTEPBaJ TaKoro taiiMepa 1 Mcek, HO
c Oombmiedi CTabOUIBHOCTHI0 M TOYHOCTBHIO. TaKuM
o0pa3oM, MakCHMajbHas YacTOTa NPU IPUMEHEHUHU
MynIbTUMeOuiHOro TaiMepa MMTimer pasra 500 I'ig
(Ipu CKBaXXHOCTH UMINYJIbCOB 2 , HauMeHbIIas

OJIUTEJIbBHOCTh HMMITYJIBCOB = 1 MCeK, Imepuon

500

PaCCMOTpHM IIPUMEeHEeHue MYHLTHMeﬂHﬁHOTO

ciaegoBaHusd HMMITYJIBCOB = 2 MCek, 4acToTa =

I'm).
tatiMepa MMTimer. TlogkmtouaeM B pas3mgen Uses
monynu <CtrlBitLpt> (ynpaBnenue noptom LPT) u
<MMSystem>:

var mmTimer : integer; // wpeHTupukaTop TanWMepa

T : integer; // wHTepBan TaiMepa

on_off : Boolean; // ¢nar BKA-BbIKI WMNYNbCOB
// npouepypa paboTbl TaitMepa
procedure mmTimerProc(TimerID,Msg : Uint ; dwUser, dwl, dw2 :
DWORD ); pascal; // koa npouegypbl $OpMUpPOBaHUA UMMYNbLCOB Ha
begin // KoHTakTe 2 LPT (peructp «data» = $378)
if on_off = true then 0ut32($378, 1) // BK/lo4eHne uMmnynbca
else 0ut32($378, 0); // BbIKNYEHWE WUMMynbCa
on_off : = not on_off

end;

// ynpaBneHue TalWMepoM -- BKJIOYEHUE
mmTimer:=TimerSetEvent(T, 0, @mmTimerProc, 0, TIME_PERIODIC);
// BbiK/loYEHNEe

TimerKillEvent (mmTimer);
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ITpumep IIPOEKTa C HUCIIOJIb30BaHUEM
MYJIbTUMEOUUHOTO TavMepa <Wmn.MMTimer>

IIpuBEOgEeH B pecypCaXx K CTaThbe. Buemnuii BuUp

TecToBOoM yTuauThl <Wmn MMTimer> npencrasiieH

Ha pUCYHKe 6:

DopMHPOEAHHE HMNY/IHCOB C NOMONLEK MY/ThTHMe dHHHOTO TaHmepa [M... g@@

Cron

(Makcumym 500w )

HacToTa WMNOyNbcoB

Boixor] #MIpIscog - KorArakr 2 LPT -ropra { peracip ‘data” — 378 07

Puc. 6. YTunura ¢GopMUPOBaAHUS UMITYIbCOB C

IIOMOIIIBIO MyanHMeJIHﬁHOFO TafIMepa

2. Hcnoavszosarue yukKauyeckou npouedypbl
¢popmuposarHus umnyibcos
3TOT MeTof, IIO3BOJISAET MOJIy4YUTh

OCJIEN0BATENBHOCTh MMIYJILCOB C YacToTou mo 60

kl['m. Tlpw 9TOM LMK yHOpaBIeHHUS  BBIXOAOM
UMIIyJIbCOB [OJIKEH OBITH
CMBICJT TAaKOT'0 MeTOHa B TOM, UTO BCS OCHOBHAas 4acThb
nporpaMMhl (popmMupoBaHME HMITYIIbCOB, 0OpaboTka
YIPaBJIAONIUX CUTHAJIOB, pacyeTs, rpaduka U T. II.)
opraHmM3oOBaHa B efguwHOM Iukie. Ho mnauTenbHOCTH
TAKOTO IIMKJa 3aBHCHT OT CHCTEMHBIX CBOUCTB
KoMIbioTepa U OT 3arpyxeHHocTu OC. ITosTomy mpu
TaKOM MeToIe cienyeT pa3paboTaTb OCHOBHBIE
IPOLENyPHI

BBIIIOJTHEHHU S OOHOI'O IIMKJIA IIPOrPaMMEI U 3aTe€M yXKe

MTPOrPaMMEI, OIIPEeNeNuTh BpeMsi

OTpefeNsATLCA C IapaMeTpaMu  (GopMUpOBaHUS

HMITYJIBCOB. HpI/IHHI/IH IIOJIy49YeHusd HUMITIYJIBCHOT' O

CUT'HaJIa B ITMKJI€ IIOKa3aH Ha cnenymmeﬁ ouarpaMme

u BJIOK-CXeMe MpoLeayphl (CM. PUCYHOK 7):

Tipu 7] frc

nepuod umnynebcos: T = f1rc ’
t_imp a gnumensHOCb nonynepuoda :
— timp=dit1 = 1.
=TT 20 T 2sfre
T - 6peMs Ha EbINONHeHUe NPOUECCOPOM
1-20 Yukna onepauutl NPOZPaMIAbL.
Yuknoe nyf pa 3a 1
t_imp ) 1
T 2sfresT
X -

:
-

a

¥
()

-

count_CPU =

Cy

On_Off = true

flag_On_Off = false

flag_On_Off = true

(cex)
yuknoe np pa 3a 1

flag

yowy P

1000
2+frexT

~ npoeepka npepwieanuil ;

- ebinonHeHue delcmeud,
3an0NEHHbIX & NPozpamme ;

- nposepKa sHaveHus t_imp.

count_CPU =

20e frc(lfu), T (mcek)

MaKCHMaAJIbHO MaJIbIM.

LPT MOPT. KOMMNbBIOTEP B POJIN KOHTPOJIJNIEPA. YACTb 2

IUKIUYHOCTE BEITIOJIHEHUS IIPOIle Ay PHI
(opmMupOBaHUS UMIIYIILCOB ONPENEIeTCS BeIUUNHON
0 (BpeMeHeM BHIIOJIHEHHUs INIPOIECCOPOM KOMaHA U
OIlepaToOpoOB IIpOrpaMM:bl). BenudyuHa O BO MHOTOM
3aBUCHAT OT allapaTHBIX CBOWCTB KOMIIBIOTEPA
(GeICTpOfelicTBUE, BelnuYMHA CBOOOTHON IaMsATH) U
3arpyxkeHHocTu OC CHCTeMHBIMH IIpolleccaMu, a
TaKXKe OT BeNMYWHB KOOJa caMoM IporpaMMsl. Ilpu
39TOM IIOCTOSTHHOU

3HA4YeHHne (o) HEe SABIIAETCA

BEJIMYMHON UM MEHSeTCS IIporecce BHIIIOJTHEHUA
mporpaMMbl. [103TOMy TpU BBICOKMX TPeOOBaHUSIX K
rmapaMeTpaM HMITYJIbCOB npuMeHeHne [1K B KauecTBe
VIIPaBIISIONIETO KOHTpoOJIepa ObIBaeT HEBO3MOXKHO.
3apmauy ciemyeT pellaTh annapaTHEIMU MeTomamu. Ho
B OOJIBIIMHCTBE CJIy49aeB HECTAaOMIIBHOCTH YaCTOTHL B
npegenax 3-5 % SABASETCS BIIOJIHE MIPUEMJIEMOM.

PaCCMOTpI/IM YIIpaBJiIeHKWEe LIarOBbEIM OBUT'AaTEJIEM...

VnpaBneHue waroebiMm gpuratenem

YTo TakKoe IAaroBBIM ABUTATENIb U 3a4YeM OH HYXKEH?
[[TaroBeI¥f [OBUTATENb - 93TO 3JIEKTPOMEXaHUUYECKOEe

YCTPOUCTBO, KOTOPOE IMpeobpa3yeT IIEeKTPUUECKUe

UMITYJIbCHL B OIUCKPETHEIE MexaHUudecKue
nepeMenienus. HaBepHoOe, KaXXObIM BHUOEJ, Kak
BRITJIIOUT  WIATOBBIM  [OBUTATENb  BHEIIHE: OH

IIPAaKTU4YECKN HHUYEM H€ OTIN4YaeTCsa OT OBUTATeNneu

Opyrux TumnoB. Yaie Bcero 3TO: KPYTJIBIM KOPILYC,

IMyck npouenypsl $popruponarma |
LY COR. |
HenmHa s anHs  nepeMeHHbIx ,

TIponepra CHTHAIOR | OO
WP CPRIBANEA .
M +

Tpowepra ¢Ppaara Bra Beoowr.
HMIy s con  flog On Off

triee _fulse

Exit ( BBIXOX H3
APpOULIyPhL)

Bemxon = 0 (mayza
MEHLY HMITY. Db CANEL)

'

Bemoanenne onepaps,
ONPeaeaseMbIX B IPOTPFaMMe.

'

TipoBepRa BpeMeRs ‘

Bexon =1 { inuly.n].c)J

GOIEPUIN K CAEIPIONE i

TOUTFILEP HO A HMITY. L COB
t_imp

t 'l]‘[lp" t_imp

-

Famera sHAYeHNA Porara Ha
[ TP 0 THEOTTOIORHO &

flag_On_Off = not flag On Of

i

Puc. 7. JIHarpaMMa u GJIOK-CXeMa IIOJIYy9Y€eHUd UMITYJIbCHOI'O CUTHAJIa

JIABOPATOPUSA COOEP>XAHUE = 35



http://programmersforum.ru

[MPOrpaMmMmucTt »

uioHb 2010

BaJl, HECKOJILKO BHIBOIOB (CM. PUCYHOK 8):

Puc. 8. I, Tuna OIIIKM-200

OpHako IIaroBble OBUTATEH 061‘1a;1a10T HEKOTOPhIMHU
YHUKAJIbHBIMA CBOMCTBaAMH, 4YTO meiaeT HOpOfI ux
HUCKIIIOYUTEJIBHO YJIOGH}:IMI/I OJid IIPUMMEHEHUsA HWIIN
Jaxke He3aMeHUMBIMH. YeM XKe Xopo1ix 1aT OBHIM
OBUTATENb? HpI/IBeJIeM OCHOBHEIE€ IIOJIOZKUTEJIBHEIE

MOMEHTBI*:

yrojl IOBOPOTa pPOTOPA OMIPEOeNsieTCs YHUCIIOM

UMIIYJIbCOB, KOTOpPHIE TIIOAaHbBI Ha OBUraTeslb
OBUTATENIb oOOecleyrBaeT IIOJIHBEIM MOMEHT B
pexuMe OCTAaHOBKH (eCiu OOMOTKM 3alUTaHBI)
OpPEenUu3u0HHOEe HO3ULMOHUPOBaHUE u
IOBTOPSIEMOCTH (XOpOIlME IIIaroBble ABUTATEJIN
MMEIOT TOYHOCTL 3-5% OT BeJMYHWHBI IIara. JTa
ommOKa He HaKaIlJIMBAeTCs OT Ilara K Iary)
BO3MOXKHOCTh OBICTPOTO cTapTa-OoCTaHOBKHU-
peBepca

BBEICOKasA HAaOEeXHOCThb, CBA3aHHad C OTCYTCTBHUEM

IIETOK, CPOK CIIyKOBI IIaroBOTO OBUTATENIS
(bakTUYeCKH OIpeesisieTcs CPOKOM  CIIyXKOBI
IIOOIIUITHUKOB

OONHO3HAYHAS  3aBUCHMOCTL  IIOJIOKEHHUS  OT
BXOOHEBEIX HUMITYJIBCOB obecrieyuBaeT
MO3UIIMOHMpPOBaHue 0e3 o0paTHOW CBS3U

BO3MOIXKHOCTH TIOJIy4YEeHU S OYeHb HU3KUX
CKOpPOCTEeM BpaleHus IS HarpysKHy,
MPUCOEAUHEHHON HEINOCPEeNCTBEHHO K  Baly

oBuraTenss 0e3 IIPOMEXKYTOYHOI'O pemyKTopa

MOXKEeT OBITh TEePEeKPHT MHOOBOJIPHO OOJIBIION

Oualia30H CKOpOCTeI;I, CKOPOCTB

IIPOIIOPIHXOHAJIbHA YaCTOTE€ BXOOHBIX MMIIYJIECOB
OpHuUM u3 T'JIaBHBIX IIpenuMyuiecTB IIaroBBIX
OBUTATENIeN SBISETCSI BO3MOXKHOCTh OCYyILIECTBIIATDH
TOYHOE€ IIO3UITUOHHPOBaAHUE M PETYJIIMPOBKY CKOPOCTH

0e3 maTuyMkKa OOpaTHOM CBSI3W. ITO OYEHDb BAXKHO, TakK

LPT MOPT. KOMMNbBIOTEP B POJIN KOHTPOJIJNIEPA. YACTb 2

KaK TaKyWe OATYMKU MOTYT CTOUTH HAMHOTO OOJIblie
camoro pBuratess. OMHAKO 3TO IOOXOAUT TOJIbKO [JIS
CHCTEM, KOTOPHEIe PaboTaioT IPU MaJjioOM YCKOPEHUU U
C OTHOCUTEJIbHO IIOCTOSTHHOW Harpys3kou. B 1o Xke
BpEMS CHUCTEMBI C OOpATHOH CBSI3bI0 CIIOCOOHEI
paboTath C OONBIIMMM YCKOPEHUSIMH ¥ HaxXe IIPHU
IIepeMeHHOM XapaKTepe Harpy3sku. Ecim Harpyska
IIATrOBOTO MOBUTATEJISI IIPEBBICUT €Tr0 MOMEHT, TO
uHpOpMAIUs O TOJ0XKEHUH PpOTOpa TEPSETCI u
cucrtemMa 0a3upoBaHUsA C

TpebyeT TIOMOIIIBIO,

HampuMep, KOHIIEBOT'O BHIKJTIOYATENS WU OPYTroro
maTyuka. CucTeMbl C OOpaTHOM CBSI3bI0 HE HMEIOT
mogoOHOT0 HegoCTaTKa.

ITpu MTPOEKTUPOBAHUHU KOHKPETHBIX CHCTEM
MPUXOOUTCS [AeiaTh BEIOOP MeXkKOy CEepPBOMOTOPOM H
IIaroBLIM Korma

OBUTATEJIEM. TpebyeTcs

IPEINn3UOHHOE TO3UIIMOHUPOBAHUE u TOYHOE
yOpaBJIeHHEe CKOpPOCThI0, a TpeOyeMblli MOMEHT U
CKOpPOCThH HE€ BEBIXOOST 3a [OOIMYCTUMBIE IIPedesibl, TO
IIATOBLIM IBUTATEIb SIBJISIETCSI Haubomee
9KOHOMUYHEIM permieHrneM. Kak # Ot  OOBIYHBIX
OBUTATEJIel, MJIs IIOBLIIIEHHS MOMEHTa MOXKeT OBITh
HUCIOJIb30BaH IMOHMXKAIINU penykTop. OpmHAKO OIsd
1IaroBLIX ABUTATEeJIEN pefyKTOp He BCerja ITOOXOMUT.
B oTnuume OT KONMJIEKTOPHBIX OBUTATEJIEH, ¥ KOTOPHIX
MOMEHT pacTeT C yBeJIUudeHHeM CKOPOCTHU, HIIaroBBIM
OBUTATeJIb HMeeT OOJbIINE MOMEHT Ha HHU3KHUX
ckopocTsax. K ToMy ke, I1aroBble OBUTATENIM UMEIOT
ropa3fo MeHBIIyI0 MaKCHUMalbHYI0 CKOPOCTL TIIO
CPaBHEHUIO C KOJUIEKTOPHLIMU [BUTATENIIMU, HYTO
OrpaHWYMBaEeT MaKCHUMaJIbHOE IepemaTOYHOe YHCII0
U, COOTBETCTBEHHO, yBeJINYEeHNE MOMEHTAa C IIOMOIIIbIO
penykropa. [T OoTOBble IIIarOBhBle  OBUTATEJIM  C
penyKTopaMM XOTSI U CYIIECTBYIOT, OOHAKO SIBJISIOTCS
9K30TuKOU. Eire ogHuM (akToM, OrpaHUYUBAIOIINM
IpUMeEHeHUe PEeOyKTopa, SBISETCS NPUCYUIUN eMy
no¢T. BO3MOXKHOCTH TOJIYYEHUS] HU3KOW YaCTOTHI

BpallleHUusA YaCTO sABJISAETCA HpH‘-IPIHOfI TOro, 4YTO

* KoMMeHTapuil pepakuuu.

. IIaroBbIM OABUTaTeJIeM IIPUCYIIe sABJIeHHEe Pe30HaHCa

. BO3MO2XKHA II0TePsI KOHTPOJISI II0JIOKEHUsT BBUAY paboTr 6e3 00paTHON
CBS3HU

. moTpe6IieHHe 9HEPTUH He YMEHbIIAeTCs faxe 6e3 Harpy3Ku

. 3aTpyAHeHa paboTa Ha BEICOKUX CKOPOCTSIX

. HEBBICOKasl yheJjibHas MOLIHOCTE

. OTHOCHUTEJIBHO CJIOZKHAas CcXeMa yIIpaBJIeHUus
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pa3paboTyuKH, oymy4du He B COCTOSTHUU

CIIDOEKTHUPOBATb PEOYKTOP, IIPHUMEHAIOT IIaroBhBIE

AOBUTaTEJIM HEOIIPaBOaHHO 49acCTo.

Bupabl LLAroBbiX g BUratTesien**

CyIlecTByl0OT  TpH OCHOBHBIX  THIIA  IIIarOBHEIX
OBUTATeJIen:
IBUTATEIN c nepeMeHHbIM MaTrHUTHBIM
COTIPOTUBJIEHUEM
IBUTATENN C IOCTOSTHHBIMYA MAaTrHUTAMU
TubpuaHbIe IBUTATEITH
B 1maroBom pgBuUTraTesie  BpallalOINUi ~ MOMEHT

CcOo3OaeTCd MarHUTHBEIMHU IIOTOKaMH CTAaTOPa M POTOPa,
KOTOPHIE COOTBETCTBYIOLIUM 06Pa30M OPUEHTUPOBAHE
OPYyT OTHOCHUTENLHO pApyra. CTaTop M3rOTOBIEH H3

MaTepuasia C BEICOKOM MarHUTHOU IIPOHUIIAEMOCThIO U

numeerT HECKOJIBKO IIOJIFOCOB. TTomioc MOZKHO
OIIpeneinTb KakK HEKOTOPYIO 006J1acTh
HaMarHu4eHHOI' O TeJla, roe MarHuTHOe IIojie

CKOHIIEHTpUpOBaHo. [loyoca UMEIOT KakK CTaTop, Tak
u poTop. [IJiss yMeHbIIIeHUs I0OTePh Ha BUXPEBHIE TOKU
MarHUTOMPOBOAK COOpaHBl M3 OTHAEbHBIX IIJIACTHUH,
omoOHO CepOedYHUKy TpaHchopMaTopa. Bparmaromuii
MOMEHT TIPOMOPIIMOHAJIEH BEJIMYWHE MATrHUTHOTO
oI, KOTopas IMPOIOPLMOHAIbHA TOKY B OOMOTKE U
KOJIMYECTBY BUTKOB. Takum

o0pa3oM, MOMEHT

3aBUCHUT OT MapaMeTpoB oOMOTOK. Eciu xoTs 6B omHa

poTop
O OymeT

00MOTKa IIaroBOTO OBUTaTeJid 3alliTaHa,

IIPHUHUMAET OoIlIpedesIieHHOe II0JI0OKEeHHUe.

HaXOOUTCd B 3TOM IIOJIO2ZKEHHMHM OO TeX IIOpP, IIOKa

BHEIIHUYM TIPUJIOKEHHBIM MOMEHT He IIPEBBICUT

** KoOMMeHTapuh pepakuuu.

Onpe):(enn”rb THII OBUTATEJIsI MOXKHO [aXKe Ha OLlynb: IIPU BpAllleHUU
Bajla 00ECTOYEHHOro OBUrartesyii C IIOCTOAHHBIMH MarHuTaMHu (I/IJ'H/I
1"1/I6pI/I]:[H01"O) YYBCTBYETCsI IEPEMEHHOE€ COIPOTUBJIEHHE BpalleHHUIo,
AOBUraTejlb BpallaeTCsd KakK OBl IeJI9KaMu. B 10 Xe BpeMsi Ball
06eCTOYEHHOTO ABUTraTelisi C IeEPpeMEeHHBIM MarHuTHBIM COIIPOTUBJIEHUEM
BpamaeTcss CBOOOOHO. ['MOpHUAHEBIE OBUTATENIM SIBJITIOTCS HAJIbHEHIINM
YCOBEPIIEHCTBOBaHUEM HBHFaTeHeﬁ C NOCTOAHHBIMHK MarHuTaMHM H IIO
CHOC06y YIOpaBjIeHusT HU4YeM OT HHUX He OTJIMYAKTCHA. Onpeuennrb THIT
OBUrartejyisi MOXKHO TakKXkKe IIO KOHQ)I/IpraLII/II/I 0OMOTOK. HBI/II"aTeHI/I C
nepeMeHHbIM MarHUTHBIM COIIPOTUBJIEHUEM OOBLIYHO HUMEIOT TpU (pe)Ke
qenﬂpe) 0OMOTKHU C OOHUM OGH.II/IM BBEIBOOOM. HBI/I]"aTeHI/I C IIOCTOSIHHBIMHA
MarfsuTaMM 4allleé BCero HMEKT [IB€ He3aBUCHMEBIE 00OMOTKHU. ITHU

00MOTKH MOr'yT HWMEeTb OTBOOEI OT CEepenuHBbI. HHDI')Ia OBUraTend C

TIOCTOSTHHBIMH MarHUTaMU UMEIOT 4 Ppa3aebHBIX 0OMOTKH.

LPT MOPT. KOMMNbBIOTEP B POJIN KOHTPOJIJNIEPA. YACTb 2

HEKOTOpOoro 3HA4YEeHUusd, Ha3bIBA€MOro MOMEHTOM
yoepxkaHwus. [Tocyie 3Toro poTop moBepHeTCcs u OyaeT
CTapaTbCs MPHUHSATH OOHO U3 CIIEOYIOIIUX TIOJIOZKEeHUH
paBHOBEeCHUH.

CnocoGbl  ynpaBneHus

WA wm npakTuyeckas

peanusauusa
HECKOJILKO  CIIOCOOOB

CymiectByeT yIIpaBlIE€HUS

dasamu 1mIaroBoro mBuraTtens. [lepBwiii  croco®
obecrieynBaeTCsl IIOIIEPEeMEHHON KoMMyTarued das,
IIPpKX 9TOM OHU HE IEPEKPHIBAIOTCS, B OJWH MOMEHT
BpeMeHM BKJIIOYeHa TOJILKO ofHa ¢dasza. DTOT crocob
Ha3eBalOT «one phase on» full step mnu wave drive
mode. TOYKH pPaBHOBECHUS POTOPA OJIS KAaXK[OTrOo IIara
COBITALIalOT C «€CTECTBEHHLIMU» TOYKAaMU PAaBHOBECUS
poTopa y He3alMTaHHOro aBuraresns. HemocraTkom
9TOTO crocofa ympaBlIeHUS SBJISETCS TO, YTO [JIS
OUIIONISIPHOI0 OBUTATEJII B OOUH U TOT K€ MOMEHT
50%

VHHUIIOISIPHOTO - TOJBKO 25%. OTO O3Ha4aeT, YTO B

BpeMeHHN  HUCIIOJIb3yeTCsi OGMOTOK, a Ois
TaKOM pPexunmMe He MOXKeT OBITH II0JIy4€eH TIOJTHBIN

MOMEHT (CM. PUCYHOK 9):

A A
B B
c c
o

) NOAHOWAroBbIA PENAN, BRI YEHA OHE chasa,
“one phase on"full step (wave drive mode)

G) NONHOW AroBbIiA PEUI, BKNIOYEHD! JBE ¢ha3bl,
“"two-phase-on"full step full step mode)

o

Dy \C
()

Do m P

E) nonywaroesii pexn, “one and two-phase-on” half step (half step mode)

Puc. 9. Paznuunble crioco6r! yIIpaBieHus ¢haszaMu
11ar0BOTO ABUTATEJIS.

Btopoit cmoco6 -  ympaBneHue — (dalaMu  C

IepekprITHEM: ABe (a3bl BKIIOUYEHH B OOHO U TO XKe

BpeMsa. Ero HaswpiBaloT «two-phase-on» full step unu

full

yIIpaBIeHUsI POTOP (UKCUPYETCS B IMPOMEXKYTOYHBIX

IIPOCTO step mode. IIpu aTOM cmocobe

TO3UIIHSIX MeXIy TIOJII0CaMu craTopa u

40%

MOMEHT, 4YeM B CJlIy4dae OOHOM BKIIIOYEHHOU (l)a3I>I.

obecrieynBaeTCsl IPUMEPHO Ha OOJTBIITN
9TOT cmocolb ympaBiieHusT 00ecleynBaeT TaKOU Ke

yron 1iara, Kak ¥ TEePBHIM CI0OC00, HO TOJI0XKEHUE
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TOYEK PaBHOBECHS POTOPa CMEIIEeHO Ha II0JI-IIara.

Tpetuii cmocob siBiIsieTCI KOMOWHAIIMENW MEPBLIX OABYX
U Ha3bIBAETCS IIOJIYLUIATOBBIM DPEXUMOM, «one and
two-phase-on» half step unu mpocto half step mode,
KOTTla [ABUTATENb AejlaeT IIar B IIOJOBUHY OCHOBHOTO.
DTOT MeTOo[ yIpaBJIeHUs OOCTAaTOYHO PaCIpPOCTPaHeH,
Tak KakK OBUTATeIb C MEHLIIUM IIarOM CTOUT JOPOXKe
U O4YeHb 3aMaH4YMBO MOAy4YuTh OT 100-marosoro
nBuraTtens 200 maros Ha 060poT. Ha KaX[abiii BTOPOH
mlar 3amuTaHa Ul ofHa ¢as3a, a B OCTaJIbHBIX
Ccllydyasx 3amuTaHbBl [ABe. B pesynbTaTe yrioBoe
mepeMellleHHe pOTOPa COCTaBJISIET IIOJIOBUHY VrIJjia

IIara nJjid TIIepBBIX [OBYX Cc110co60B YIIpaBJI€EHUA.

[TomymaroBelii  peXUM OOBIYHO HE  II03BOJISIET
MONTy4YUTh  IOJHBIE  MOMEHT, XOTd  HauboJjee
COBEepIIIEeHHbIE IparBepHl peanusyioT
MOOUPUITUPOBAHHBIHN TIOJTyIIar OBHIY pexXumM, B
KOTOPOM [BUTATeJIb o0OeclmeynBaeT IIPaAKTUUYECKU

TIOJTHBI MOMEHT, IPU 3TOM pPacceuBaeMasi MOITHOCTD
He IIPEBHIIIaeT HOMMWHAJILHOM.

Eme opuH cmoco®  ympaBieHUST  Ha3bIBAeTCS
MUKpPOIIaroBeIM pexXMMOM HJIM micro stepping mode.
IIpu sToMm cmocobe ympaBieHUs TOK B (aszax HYKHO
MEHSITh HeOOJILIIMMH IIaraMu, oOecliedyuBasi TaKUM
ob6pa3oM [poOeHHe IIOJIOBHHHOTO Iara Ha eIne
MEHbIIINEe Korma

MHUKDOIIIaru. OOHOBPEMEHHO

BKJIIOYEHEBI [OB€ (1)33]:1, HO HWX TOKH H€ DPaBHBI, TO

LPT MOPT. KOMMNbBIOTEP B POJIN KOHTPOJIJNIEPA. YACTb 2

IIporpamma dopMupoBaHus uMNynabcoB nansg I c

HCIIOJIb30BaHHUEM ITHKIIa 6y;E[eT ciaegyrouias:

{ ucnonb3yemble nepemeHHble }
var flag_pusk : boolean;
flag_on_off : boolean;
count_CPU
count : integer;
// npouenypa $OpMUPOBAHUS UMMYNbCOB
procedure Impuls();
begin
while flag_pusk do begin
ApplicationProcessMessages;
if flag_on_off then 0ut32($378, 1)
else 0ut32($378, 0);
Inc ( count ) ;
if count < count_CPU then CONTINUE;
flag_on_off : = not flag_on_off
end

end ;

// cTapT GOpMUPOOBAHUS WUMMYNbCOB

procedure TForml.ButtonlClick( Sender :

begin
flag_pusk : = true;
Impuls ()

end;

// cTon $OpMUPOBaAHUS UMMYbCOB

procedure TForml.Button2Click(Sender :

begin
flag_pusk : = false

end;

// CYEeTYUK LMKNOB

// ¢nar 3anycka uMmnysnbcos
// ¢nar nepekniyYeHUn MUMNynbC-naysa

1 integer; // Kon—BO UWKMOB AN OQHOrO UMNysbCa-nays3sl

// wMnynbc

// naysa

// noBTOp UMKna

TObject);

TObject);

B pecypcax K crTaThe NOpuUBeOeH IpuUMep IPOeKTa

IIPpOrpaMMEl C HUCIIOJIb30BAaHUWEM ILIUKJIIA - yIIPpaBJIEHHUEe

TIOJIOKEHWE PABHOBECHUsI POTOpa OymeT jexkaTh HE B 4-X dba3HBEIM IIarOBBEIM OBUTaTeJIeM
cepefuHe IIara, a B OPyroM MecTe, ompepensemMoMm <Yop IIN 4 da3> (cM. pucyHok 11).
COOTHOIIIEHMEM TOKOB ¢a3. MeHssI 9TO COOTHOIIEHUE,
MOKHO o0ecneunuTh HEKOTOopoe KOJIMYECTBO L[enb Koum i !
—_— CK
MUKPOIIIaroB BHYTPY OOHOTO IIara. 15 5 T V')
LL} LL]
) = 13 PJ'—J . Cron
PaccmoTtpum ynpasnernue 1]l ipu clenymromen cxeme [an] —_— " .
MOJKIII04YeHHUs (CM. pUCYyHOK 10): T - e
i 0 —<& o— -9010uy
Myck o
¥ - 470 Om
Cron | GND |L|3 -25
= =

2] 2
ik v e B | e 3 Cxema
2] T - L . F
pify : : z ] Co2fla-

4 ] [ B o 4 coeaHus

.5 [ ] 5

Puc. 10. JuarpaMMa ynpaBisSoOIINX CUTHAJIOB U CXeMa ITOOKITI0UYeHU T
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¥npaenenue 4 - hazHbiM WaroBbIM dBHIATENEM

Myck Cron

HRCTOTE WMIYRECOR YROaRIeHNE Fif

3anaHo hakTHUeckM
1360 0
50 Tu| - 50
PexumMm PABOTA

Puc. 11. Vtunura ynpasnesus LI

MopBepneM utormw*x*

Utak, TpUMeHeHHWEe IEepPCOHAIbHOTO KOMIIBIOTEPA B

Ka4dyeCcTBe YIIPABIIAKOIIET O KOHTpPOJIIEepa oJisa

Pa3TITUYHEIX yCTpOI7ICTB BIIOJIHE BO3MOXKHO, HE

COCTaBJII€T 0COOEHHON CJIOXKHOCTH U TPeOyeT TOJIBKO
OIlpefeJIeHHBIX HABHIKOB B IIPOTPAaMMUPOBaHUU U
IpakKTUYeCKOou 91eKTpoHuKe. Ho Hamo u 9T0?

B OONBIIMHCTBE COBPEMEHHBIX

YCTPOUCTB, Kak

IIPOMBIIIJIEHHEIX, TaK H GBITOBBIX, IIPUMEHAITCA

CIlelMaabHO pa3paboTaHHEBIE een
(PIC -

MicroChip, ATMEL u gp.). HecmoTpsa Ha WX HU3KYIO

OJIsi TaKHuX

MUKPOKOHTPOJIJIEPHI KOHTPOJUIEPHL  OT

CTOMMOCTH, pa3paboTKa yIpaBjIsSOMNX YCTPOUCTB Ha

X OCHOBE Tpe6YET CIIeIIMaJIbHEIX HABLIKOB, B JIIOOOM

*+* Ba)kHOe 3aMe4aHue.

B maHHOU CTaThe UCIOJIb30BAHHI CIIEAYIONINE MOIYJIN U IPOEKTHI:

. Bubnuoteka byukuui ayist padotsr ¢ LPT moprom B Windows
<inpout32.dll>

. Monyns mst pa6ots: ¢ LPT moprom B Henbdu <CtrlBitLPT.pas>

. YcraHoBKa cocTosinuil peructpoB LPT u monuTopusar LPT
<Ynop_Coct_LPT.exe>

. Iemo-Bepcust MoHUTOpaA MomepHU3upoBaHHoro TITIA «KUASY 170»
<Kuasy.exe>

. IIpoexT opMupoBanus UMIyIbcoB ¢ MMTimer <Mmn MMTimer>

. [IpoekT GopMUPOBaAHUS UMILYJIHCOB C UCIIOJIb30BAaHUEM LIMKIIA
<Yop I 4 da3>

Bce OHH

TPUBENEHBI B BUTE pecypcos Ha

http://www.programmersforum.ru =~ B paspmene «2KypHan KiIyOa

NPOrPaMMHCTOB. YeTBEPTHI BHITYCK» UM HEIIOCPEACTBEHHO B apXUBE C

2KypHAJIOM.

LPT MOPT. KOMMNbBIOTEP B POJIN KOHTPOJIJNIEPA. YACTb 2

cnydyae HeoOxomuMa pa3paboTka ¥ MITOTOBIEHUE
UHTePGENCHBIX COTJIAaCYIOIIUX YCTPOHCTB, YCTPOMCTB
BBOZlAa W oOToOpaxkeHus wmHpopMmanuu. Kpome sTOrO,
TpeOyeTcsi CIenualbHBIA MTpOorpaMMaTop OJid BBOOA
pabouei T.m. Takxke

IporpaMMbl ¥ LIUPOKO

IPUMEHSIOTCS IIPOrpaMMHUpPyeMble IIPOMBIIIIEHHEBIE

KOHTPOJLIEPHI - YCTPOHCTBa, uMeloLre
MHUKPOIIPOLIECCOPHBIH 610K yIIpaBJIEHUS,
pacumpsIoie yYCTPOHCTBa BBOOA M  BBIBOMA
curHamoB. OMHAKO CTOMMOCTb TaKUX YCTPOUCTB

COIIOCTABUMO CO CTOMMOCTHIO OOBIYHOTO KOMIILIOTEDA,
a 3a4YacTyl0 M HaAMHOI'O IIpeBHIIaeT ee. B To ke
BpeMs cerdac Kak Ha NPeNIpusaTuax, Tak U JoMa yXKe
HaAKONIMWJIOCh [OCTAaTOYHOE KOJIHWYEeCTBO YyCTapeBIINX
(PII, PIID),

MOHMTOPOB, KOTOPHEIE€ BIIOJITHE MOZKHO HpI/ICHOCOGI/ITb

KOMIIBIOTEPOB 14-u 15-u [OIOUMOBBIX

OJid pelleHud YKa3aHHBIX 3a4a4.

KpOMe BCEro 939TOro, HECOMHEHHBIM HOOCTOWMHCTBOM
IIEPCOHAJIBHOTO KOMIIBIOTEPA SABJISAETCA GosbIIast

TUOKOCTH npu pa3paboTke IPOTrpPaMMHOTO

obecrieyeHuss, CO37TaHUWE Ha MOHUTOPe YyOOOHOTrO
uHTepdelica [N MOJIb30BaTeNied (IpuUMep TaKoro
MmouuTopa <Kuasy.exe> HalifleTe B pecypcax K
cTaThe), BO3MOXKHOCTbL OBICTPOrO OIIEPATUBHOI'O
U3MeHeHUsI [apaMeTpoB U HaCTPOeK, COXpaHeHUus
BCEBO3MOZXKHBIX JAHHBIX, CO3JaHNE OTYETOB M MHOTOE

Ipyroe.

KoHeuHo, npuMeHeHNe KOMIbIOTEPA AJIS YIIPaBIeHUS
CBETOUOOHOUW TUPJITHAON WU BEHTUJISTOPOM BpPSM-
JI1 MOXKHO Ha3BaTh 3KOHOMUYECKHU IIeJIeCO00pPa3HBIM,
HO TIpU MOMOepHU3aIlNK, pa3paboTKe ¥ U3TOTOBJIEHUU
eOUHUYHBIX TIPOU3BOICTBEHHBIX YCTaHOBOK
IpUMeHEeHHEe TePCOHANbHBIX KOMIIBIOTEPOB MOIXKET
3HQUUTEJIbHO YIPOCTUTH

IIpoIlecC ¥ IPHUHECTH

3HAYUTEIbHBIA 9KOHOMUYECKUM 3P DEKT.

Pecypchbl

B. Hertsipb. PaboTta ¢ LPT mopTom B [lenbbu umu
KOMITBIOTED B POJIM YIIPAaBIISIOIIEr0 KOHTPOJIIEPa.
Yacte 1. [TPOrpammuct. - Kny6 ITPOrpaMMucTos,
2010, Ne3 http://programmersclub.ru/pro/pro3.zip
Mopgynu ¥ TIPOEKTHI, HCIIOJIb30BAHHBIE B CTaThe

http://programmersclub.ru/pro/pro4.zip
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[laHHast cTaThsd pacCYMTaHa B IIOMOIIL ITPOrPaMMUCTAM ¥ MHXKeHepaM-pa3paboTduKkam
B o0jacT® MPOMHIIIEHHONW aBToMaTu3aimuu u ACYTII. IlockombKy MaTepuall
00BbEMHBIN, TO OBIIO PEIIeHO Pa3delInTh CTaThi0 Ha YaCTH, B MEPBOM PacCMOTPUM
CXEeMOTEXHUKY M KOHCTPYKTHUB MOIYyJiel Iepefadyd XU IIpUeMa CUTHAJIOB C JaTYUKOB
MPUpPAIIeHUH, aIropuTM paboTH 9HKOMEPa, a B OCTAJIbHBIX - ero peanusaiuio Ha ITJIMC, MeTomuKy

MPOTPaMMHUPOBAHUSA W  HEIOCPEICTBEHHO

Cepreun Bapno
by raxp http://raxp.radioliga.com

KaowcOvili komMnoHeHm cucmembl He O00AXHCeH

6bimb HAUAYHWUM, d POBHO MaAkum, 4mobbl
obecneuums mpe6yemblll yposeHb
hYHKUUOHUPOBAHUSA ecell cucmemel...

/ NPpUHUUN cucmemMomexHuUKU

s Inmepega4dyu HWMIIYJIBCHBIX CHI'HAJIOB C IOaT4YHWKa

mpUpaIeHun Ha OTHOCHUTEJIFHO fonbiive
pacCTOSHUST B YCJIOBUSIX TIPOMBIIIJIEHHBIX ITOMEX
MOJXXHO HCIIOIb30BaTh KaK paguoKaHall, TakK u
IpuMepy,

muddepenumansbuble uHTEepdeNcs Ha ocHoBe RS-

TIPOBOOHOM BapuaHT*, K
485 u LVDS. Peammu3zamus papmuokaHana u RS-485

BUOUTCA HU30OLITOYHOM, TaK KaK HeoO0XOoOouMo

HaJIu4yMe «yIaKOoBIIMKa» KaK MHUHHUMYM Tpex
curHajioB c MmuppaTtopa mnpuparmieHusr (A, B u
cTtpoba), T.e. Hajmuume KOHTpoJulepa. Kak ob6oiTu

9Ty mmpobnemy?

KpaTkum 3KCKypC...

BcnmomuuMm npo dopmart LVDS. LVDS ucnomns3yeTcs B
TAaKUX KOMIIBIOTEPHBIX IMMHaxXx Kak FireWire, USB
3.0, PCI Express, DVI,
OaHHBIU

Serial ATA. Ho cpenu

IpoYero, uHTepdeic TIOJTYYUII

paciapoCTpaHeHue MW OJjisd IIepega4dyu CHUIHaJIOB Ha
GOIBIITNX CKOPOCTAX Ha pPaCCTOdHUA OO COTHH
METPOB. Ila, UMeHHO Tak, YXKe CyLIeCTBYIOT U TaKue

CnUCOK COKpalLeHUIH, UCNOJIb30BaHHbIX B CTaTbe:

PDF - gaT4uK yrjioBOTrO IIOJIOKEHUS,

EEPROM - nepenporpammupyemas 113V,

NMJINC - nepenporpaMMupyeMble JIOTUYECKHE MaTPHUILI C COXpaHEeHUuEeM
mamsiti CPLD wu Ge3 coxpaHenuss FPGA (pabora cXxeMmsel
OrpaHUYMUBAETCS HaIW4YMEeM IIHTAIOIIero HalpsKeHUs),

TW - TakKTOBBIE UMIIYJIBCHI,

LVDS (Low-Voltage Differential Signaling) - wuHTepdeiic nmepemauu
uHGopMaunyu nuddepeHInaTbHEIMU CUTHAJIAMHU MaJlbIX HAlIPS2KEeHUH,
LWundpaTtop npupalieHui - npeoGpa3oBarTeslb, Ha BEHIXOle KOTOPOTO B

uudposon dopme TPefCTaBISIOTCS BOCIIDUHHUMaeMEbIe UMHU

nepeMeneHusi. Pa3nuyaoT* MOBOPOTHBIE M aGCONIOTHBIE MIM(PATOPHL.

IpaKTU4YecKoe
BU3yaIu3allud COCTOSTHUM OaT4YWKa NPUpalleHun..

CO3aHHnue TECTOBOU YTHUIIATEL

LVDS TOTO, CHUTHaJbl C

OpaunBepHl.
mmdpaTopa
IEeKOOUPOBaTh M IIPUBECTH B yOoOOBapUMEIN Bum. A

Kpowme
IpuparnieHui Heo06XoouMo

3HA4UT, BO3HHUKaET HeoOX0OUMOCTh CO3OaHuyd
allllapaTHOI'0 3HKOOEepa MOJjid OoIIpeneyieHus TaKHuX
IIapaMeTpPOB KakK: II0JIOZKEHHE POTOPa, HallpaBJIEeHHUEe

BpallleHwus, 06pBIB B KaHaJie U T.II.

715 peanm3alnuy aaropuTMa SHKOOEpa BUOUTCS ABa
OyTH:

1. Mcnonb3oBaHUE MUKPOKOHTPOIIIEPA

2. Ucnonb3oBanue ITJIMC

Xopomu o6a BapuaHTa. HoO [ MeHST Kak
pazpaboTunka 6ornee ynobeHn BapUaHT
IpenCTaBIIeHUST B BUTIE CXEMHI.
IocTouHCTBa MPOTPAaMMUPYEMBIX  JIOTHYECKUX

uHTerpanbHbeX cxeM (ITJTMC) xopoIlio u3BECTHEHI, 3TO
¥ Hajguyue MHOXKeCTBa TI'OTOBBIX OUOIUOTEK OT
IIPOCTENIINX JIOTUYECKUX 3JIEMEHTOB o
MUKPOIIPOLIECCOPOB U BO3MOXKHOCTHL MHOI'OKPaTHOTO
IepenporpaMMUPOBaHUS [OJI1 HU3MEHEHUS CXEMEH,
0e3 BHeCeHUS U3MEeHeHU! B IedaTh, U HaJIU4YUe CU-
nomobHoro s3mika VHDL u BO3MOXKHOCTL IIPOCTO
HapucoBaTh II0BeeHUe CXeMbl. XOTs IIOoCJlefHue
BPSAL-TIM MOXKHO Ha3BaTh IIPEeUMyNIIeCTBaMM, TakK 3THU
CBOMCTBaA [PUCYIIM U MHKPOKOHTPOJJIEpaM...
Taxkum obpas3oM, 3amady pa3paboTKu 3HKOmepa Ojs
mudpaTopoB MIpUpAIIeHUM MOXKHO pas3buTh Ha
clenyoliue 3Tarlbl:

1. Pa3paboTka MOOyJs CBA3U (llepemadyu U IIpreMa)
IJIs Tepenaydy MMIIYJIbCHBIX CUTHAJIOB Ha OOJIbIIne

PaCCTOAHUA B YCIIOBUAX ITPOMBIIIJIEHHBIX IIOMEX
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2. AmnmapaTHas peanu3alus ajaropuTMa 3HKOIepa
Ha cymecTtBytomux [TJIMC

3. Co3maHue TeCTOBOM IIpOrpaMMBl BU3yalu3alluu
COCTOSIHUS JAaTYUKOB IIpUpalleHUN

MpakTuka. Peanusauma Moayns nepepayvm mu
npueMa CUrHasos C wudcgpaTopa npupaLlleHni

OuddepeHInaTbHbIN METO[,
LVDS, obOmagaeT
MEHBIIIEN YYBCTBUTEIBHOCTHIO K OOIIUM MOMEXaM,

rnepemayu
HUCIIONb3yeTCsI B IIOCKOJIBKY
yeM IIPOCTasi OMHOIIPOBOMOHAsI cxeMa. [IpuMeHeHHe

UCTOYHUKOB CHTHana ¢ pguddepeHIInaaTbHbIM
TOKOBEIM BEIXOOOM ¥ NPUEMHUKOB C HU3KOOMHBIM
muddepeHIIaTEHEIM (cmM.

obecrieunuBaeT

BXO[OM DPHUCYHOK 2)

MUHHMAaJIbHBIE WHOYKTUBHBIE
HaABOOKH, IIOCKOIBKY HWH(POpMAIlus IIepemaeTcs B
dopme Toka, a eMKOCTHas HaBOOKa Maja, TakK KakK
IpU XOpOIlled CUMMETPHU JIMHUM IIepefadyu oOHa
SBIISIE€TCS CHH(MA3HOM U IIOHABJISETCS BXOMIHBIM
nuddepeHaTbHEIM

IOIIOMHUTEIPHOM 3aIllUTOM

TPUEMHUKOM.
JIMHUU SIBJISIETCS €ee
9KpaHUPOBAHUE.

Puc. 2. Kanan Imepena4du CUriajia C IOMOIIBIO TOKa
HEe4YyBCTBUTEJIEH K MHOYKTUBHBEIM HaBOOKaM

IMTockonbky muddepeHIaNIbHEIE TEXHOIOTUN, B TOM
yucie u LVDS, MeHee 4yBCTBUTENBLHEL K IIIyMaM, TO

B HHUX BO3MO2KHO HCIIOJIb30BaHUE MEHBIIINX
* KoMMeHTapui aBTopa.
TToBOpoTHEIE HIM(PPATOPHl - TEHEPUPYIOT BEIXOMHBIE HMITYJIBCHI,

KOTOpBIE IIOACYUTHEIBAIOTCA PEBEPCUBHBIM CYETYUKOM, II0O3TOMY HX
IIOKa3aHUsI COOTBETCTBYIOT TOMY, KaK [aJIeKO [UCK IIPOABUHYJICA C
Ha4yajia OoTc4yeTa. 3]16(}13 B OCHOBHOM IIPUMEHAIOTCSA OBa YyBCTBUTEJIBHBIX
3JIeMeHTa, PaCIOJIOKEeHHEIX B IIpeobpa3oBaTessix TaKUM 00pa3oM, 4To
UX BBIXO[BI COBAHYTH OTHOCUTEINIBHO APYT Apyra Ha 90° mo dase.

A6comoTHBIe mM(PATOPH - peanu3yioT KOAUPOBAHHBIA  BHIXOZ,
KOTOPHIA MHOMLUPYET abCOIIOTHOE I[OJIOKEeHHEe KOHTPOJIUPYEeMOro
06'LeKTa, opuYeM KOOoupoBaHUE IIPOU3BOAUTCA B IBOUYHOM KO[e, a ero
OJIrnHa COOTBETCTByeT [JIMHE Konoa I/I3MepI/ITeHLHOﬁ cucteMbl. Kak
NpaBuio, CHaGKeHBl Serial

unTepdericamu: SSI  (Synchronous

Interface), CAN, PROFIBUS, RS-485.
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** KOMMeHTapuu pegakuum

CnenpyeTt YIIOMSIHYTh po napasieabHO-II0CIeOBaTeJIbHEIE
npeo6pa3oBaTeNu CO BCTPOEHHBIM aHTHUApeOe3roM M HopMalu3aluen
CHTHAJIOB IU(POBLIX BXOHOB U NpeoOpa30BaHUS HX B €OUHBIH IIOTOK
IaHHBIX, IepemaBaeMbli 1o SPI wumHTepdeiicy. K npumepy, HMC
SN65HVS88x ot Texas Instruments. OgHako 3To moTpebyeT MUHUMYM
ele Tpex KOPIIyCOB CO CTOPOHHI IlepeflaTYMKa M IPHEMHMKA, 4YTO
NpUBENeT K yHNOPOXKaHUIO MOAy/s CcBA3u. la u caMm uHTepdeiic SPI He
npefHa3HayeH [Js TakKuX paccTosgHui. Kpome TOro, CymecTByooT
KOZephI

MC145026/28). Ho wux

Ha OCHOBe cpaBuramomwux peructpo (HT12E/HT12D wunmu

IOpuUMeHeHue omnmpaBOaHO B ciiy4dae

HUCIIOJIb30BaHUs paguOKaHala.

nepenagoB HanpsxkeHus, 0o 350 MB. 4To 1mo3BoJsgET
IO CpaBHEHWIO C OPYTUMH CcIocobaMu mepemayu
CUTHAJIOB 3HAYUTEJIbHO CHU3UTL NOOTPebsITeMyto
MOIIIHOCTL. Hampumep, cTaTudeckass MOIIHOCTS,
paccemBaeMasi Ha Harpy304YHoOM pe3uctope LVDS,
cocTaBnset Bcero 1.2 mBt, o cpaBHenuio ¢ 90 MBT,
paccemBaeMBIMM HaA  HaArpy30o4HOM  pPe3UuCTOpe
uHTepderica RS-422. Ha pucynke 3 mpencTaBieHa
cxeMa OpraHu3alldd KaHajla CBA3U  MeX[Oy
mudpaTopoM

9HKOMEepa C HCHOoJIb30BaHUEeM nuddepeHInaIbHbIX

IpupalmeHui W  KOHTPOJUIEPOM

JIMHUY Ilepenadvu:

T cason
(sursie napi)

Jlarank sEKO7IEpa MS-IT Tiara UNIOxx-5
RVI-S8N

Faok mram
24V/IA ‘Monyas nepesian Monyms npHema KonTponziep sukonepa

Puc. 3. Cxema opranusanuu KaHaja Iepegadu
CHUTHAJIOB SHKOIepa

3amaHHBIM YCIJIOBUSIM YIOBJIIETBOPSIOT

HUXKeIpUBeOeHHbIe CxeMEl (CM. puCyHOK 4 u 5) Ha

ocHOBe nuddepeHIaNbHEIX IPUeMOo-IiepeqaTinkoB

cUTrHajsa LVDS dopmaTa SN65LVDS31 u

SN65LVDS32 ¢pupmsr Texas Instruments [1].

Monmynb CBSI3M 9HKOOEpPa KOHCTPYKTUBHO COCTOUT
u3 OBYX  MOOyJiewu:

Pa3HEeCeHHEBIX B IIPOCTPAHCTBE. MOJIy.TIb nepenadu

Imepega4dyu u IIpueMa,

pa3mMmelliaeTcsa pdgooM C 3JSHKOIOEepoM, a MOAOyJib

IIpyueMa HeIIOCpPeOCTBEHHO OKOJI0O KOHTPOJIJIepa

9HKOJEepa.

[TnaTa monoyna nmepemayu UMeeT B CBOEM COCTaBe:

Y3JIBI COT'JIaCOBaHUA BXOOHOTI'O YPOBHSA OJId TUIIOB

OAaTYUKOB HpI/Ian_IeHI/Iﬁ C OTKPBITHIM

KOJIJIEKTOPOM HUIJIM IIOTE€HIKXMAJIbBHBIM BBIXOOOM
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nddepeHIualIbHbIE OPUEeMHUK C
ERiEe p Puc. 4. CxeMa 351eKTpUYecKas NpUHIUIIHAIbHAsI MOOYJIs
COTJIaCYyIOIIMMU COITPOTUBJIEHUSIMU
- U1

y3en (GopMHUPOBaHUS IIHUTAIOUIETO HANPSXKEHUS  I[IOTeHIMaIbHBIM BEIXOoOOM. Cymmpeccopsl D7...D10

Imepenga4dyu CUIrHajioB JaT4YUKa HpI/IpaH.IeHI/Iﬁ

3.3B OISt UMcC ouddepeHIMANIbHOIO  CHyKaT [OJIg OTPAaHUYEHUS BXOOHBIX YPOBHENM U
IpUEeMHUKA C rajlbBAaHUYECKOM pa3Bsa3Koi - U2 IOTOJTHUTEIbHOMU 3amTUTH BXO[HBIX nenen
Y3JIBl COTJIaCOBAHUS BHIXOOHOI'O YPOBHSA IO TUNY MHKPOCXeMHl nuddepeHnuanbHOro IepegaTduka
CK U OTKPBITHIY KOJIJIEKTOD Uo. R21...R24 o6ecmeunBalOT coOrJjlacoOBaHUe
KJI€eMMHUK oJist TIOOKJTIOYEHU ST BXOOHBIX  OJIMHHOM JIMHUU Ha OCHOBE BUTHIX ITap*¥*.
CUTHAJIOB C IUHUU CBA3U - X1
KJIEMMHUK BBIXOOHBIX CUTHAJIOB OJI 9HKomepa - Ha mnaTe nmpueMHUKa IpPenycMOTPEH BapuaHT, Kak
X2 TIOTEeHUIUAIILHEIX BBIXOIOB, TaK ¥ C OTKPBITHIM
KojiekTopoM. [l nuTaHUS lenedl IIpueMHUKa
KOHCTPYKTUB MOAYynA CBA3M ucnonb3oBadn DC-DC mpeo6GpazoBarens PUS-0505
(U5). [HJomycTuMO WHCIIONb30BaHUE JIO00TO  5-
IInater Mopyneit [3], raGaputamm 100x85 ™M,
ik KoMMeHTapui aBTopa.
BBIITOJTHEHBI U3 CTEKJIOTEKCTOJIUTA U Pa3BeIeHH B
nakete OrCad (cm. pucyHkum 6 u 7). Ha mmate

B kauecTBe Kabessi CBSI3M PEKOMEHOYETCsI HCIIOJIb30BaTh CIEAYIOIINe

MapKu Kabess:

nmepegaTyuka IepeMbIYKU X1..X4 (PLS-2) . FTP 4x2xAWG 24/1,
npenHa3HA4YeHHl IS KOHpUIypalruu IUIaThl ION il g2 Clas &
. S- STP 4x2xAWG 24/1.
OaTYUKU o OTKPHITHIM KOJIJIEKTOPOM u
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Puc. 5. Cxema QJIEKTPHUYEeCKasd IIPUHIUIIKHAJIbHAA MOOYJISA IIPHeMa CUTHAJIOB JaTYHuKa l'IpI/IpaH.[eHI/IIL/'I
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CUTHAJIOB IIpenycMoTpeHa cxemMa HE Ha
HUMC SN74F04 (U10).

Bce pe3ucTOphl, OJig YIPOIIEHUS Pa3BOOKU
TIJ1aTHI, KOPITyCHEIE.

0805.

KounneHncaTopthl

TUIIOpa3Mepa Hcnonb3yemruie

BXOOHBIE M BBIXOOHBIE KjIeMMHuUKU - WAGO
236-401 c 3amenkamMu mmog OTBEPTKY. IImaTsl
YCTAHOBJIEHBI B KOPIIyCca M3 IMonuKapOoHaTa
PHOENIX CONTACT c kpennenuem Ha DIN
periky. HemocpemcTBeHHO TabapuUThl M BCS
KOHCTPYKIUsS B cOope mpencTaBieHa Ha

pucyHke 8.

AnnapaTHaa 4yacTtb. KpaTkoe onucaHue
KOHTpoOJJZiepa SHKoaepa

AnmapaTHOM OCHOBOM 93HKOJepa [aTdyuKa

momyne DIC110
Fastwell [2, 3],
MicroPC u

CIIOTOBOE
486
nporeccopa nopn ynpasnenueM DOS. Ilaccu

npupalieHu
(UNIOxx-5)

BBIIIOJIHEHHBIA B

CITy3KUT
dupmbI
dopmaTte
YCTaHOBJIEHHBIHN B 8-mu

OIPOMEINIIZIEHHOE IIaccu Ha 0Oase
O3BOISAET yCTaHOBKY KakK ISA, tak u PCI

nsnaT nepudepruiiHOro BBOa-BLIBOIA.

Mopnynu UNIOxx-5 uMeroT 5 pasfneseMbIX

JIUHUUN  TOpephiBaHUM, KaHaJl  [OIPSIMOTO

moctyna K mnamsata (DMA) u cBeTomuor

o6palreHus K nnare. BuyTpeHHsAa

CTPYKTypa IIpencTaBjeHa Ha pPUCYHKe 9.

UNIO, B

3arpy>KeHHOM OPOIIUBKYU, MOTYT BHIIOJIHATH

IInaTter 3aBHUCUMOCTH oT

U pPOBOM/4aCTOTHBIN BBO[I-BBIBOI,

DRILL CHART aHaJIOTOBBIM BBOM-BHIBOM (4epe3 MOAOyIu

SYM D 1AM TOL QTY NOTE Grayhill), u3aMmepeHume dYacTOTHL U MHOTHUE
X 0.B00 mm S6

" 1.355 mm 107 opyroe. ITpommBKa U3MEHSIETCST

@ 1.800 mm B IporpaMMHO, 6rmaromaps yemy

i 3.800 mm G pa3paGoTUMKKU  MOAY4YalOT  YHUKAILHYIO

ToTAL 173 BO3MOXKHOCTb peIllaTh C IIOMOIIBI0 OTHOM

Puc. 6. [lewaTHasa naTta “Bup CHU3Y” MOAOyJd Iepejadu u

npueMa (CBepxy-BHU3)

BOJIBTOBOTO B Kopliyce SIP MOHIIHOCTBIO He MeHee
nonyBaTTa. [ajlbBaHUYECKYI0 pPa3Bs3Ky CUTHaJIOB

obecneuuBaioT ontpousl TLP621 (U2, U3, U4, U6).

IlpegycMoTpeHO muTaHUE CXeMBl KakK OT 5B, Tak u
24B mctouyHukKa. dneMeHTH R1...R4 obGecmedyuBaioT
corjlacoBaHME [JIMHHOM JIMHUU Ha OCHOBE BUTHIX
map. [Ipu HeOOXOOMMOCTH HWHBEPCUHU BBIXOTHBIX

mjaThl MHOXKECTBO 3amad. Ecnu B3TJIAHYTH

cpasy
mogoOHBIE BO3MOXKHOCTH peaju3yloTCs B

Ha CTPYKTypy, TO BUOHO, 4YTO
ocHOBHOM Omnaromaps Hamuuuio IIJIMC. Kaxpas
MaTpuila oOcimyxkuBaeT 24 KaHajla BBOOA-BBIBOMOA.
3arpy3ka CcxeM MaTpul] IIPOU3BOAUTCS  NIpPU
BKJIIOUEHUMW IIUTAaHUS WM armapaTHoM cbpoce
(RESET) u3 31eKTpUYeCKH IIepenporpaMMupPyeMoro
TIOCTOSSHHOTO YCTpPOUCTBa

(EEPROM).

3allOMHHAaAIIIEero

HU3MeHeHHe BapHaHTa 3arpyzKaeMou
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Puc. 7. PacnionoxkeHue 3J1eMEHTOB “BUM CBEPXY U CHU3Y’ MOMYJIS Ilepefayy U Impuema (CBepxy-BHU3)
CXeMbl M, CJIeJoBaTejibHO, cmocoba o06paboTku
CUTHAJIOB OCYWIECTBJIIETCHA IlepelporpaMMUpOBa-
"HueM EEPROM HenocpenCTBEHHO B CUCTEME.

Pa3spaboTka NMNO. AnropuTM 3HKoAepa

HTak, MpUCTYyIIUM K OCHOBHOU 3amade. 171 paboThI

HaM MoHamoOuTCs clienyroiiee:

Puc. 8. KOHCTPYKTUB MOOyJs Iepegadyu 1
= e pen Turbo C++ IDE ver.3.0 ot Borland

IDE cpema Xilinx Foundation Series 3.1i / 6.2i
o ITJIWC [4]

MOJIYJ'IB nepengadyu-rippeMa HUMITYJIBCHBIX

IIpreMa MMITYJIbCHBEIX CUTHAJIOB

UnTtepdeiicHblit 6aok ISA .
CUTHAaJIOB JaTyuKa IpupalleHun

IMpowmsbrmnennas nnata UNIOxx-5 ot Fastwell

JTAG.XILINX mporpamMmarop u3 Mmartepuana [5]
WKW YTUJINTA BHYTPEHHEro 3arpy3uyuka ISP oT
FastWell [6]

DJHKOOep IpedHasHaYeH [ [OeKOOWUPOBAHUS

‘ D ‘ ‘ D ‘ | P ‘ | Pasten ‘ CUTHAJIOB yIJIOBBIX [AaTYMKOB IIOJIOXKEHUS U
nepemayn uHGOpMANUKU 00 YIJIOBOM IIOJIOXKEHUH,
Puc. 9. Ctpykrypa Mmomysst UNIOxx CKOPOCTH, HaIpaBlIeHHs BpallleHHus, KOIUYecTBa
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oGopo-  Tabnuua. MNpouecc cumTbiBaHUA no ISA

toB, a |Adress/#koHtakta | CSn| WR '] DO | D1 D2 D3 D4 D5 D6 D7 | O6osHaue-

TaKkXe A0/ | A1/2 | A2/6 ]| 63 74 73 72 71 68 64 60 58 56 H1e

HOMOJ- IN OUT (cumTbiBaHME <)

HuTe- of oo f x| |D%|D%|D%|D%|D%| D% | D% | D% | ymosoe

JIBHEBIX norioxxeHwe
no KaHany

CUrHa- A

o BT o[ 1| x [T |06l 0% |00l | OA| OB | FB | OQ [ npveraw

Bupne OA, OB,

opu3s- HB, OQ

HaKOB

oTKa3a 0 1 0 x | T D% | D% | D% | D% | D% | D% | D% | D%, HOMep

KaHa- obopoTta

JIOB, Ha-

JIUYUSA

ctpob6a) B Bume 8-Mu pa3psaAgHOM IuUdPOBOM (komMMyTanuM) 6-TU BHYTPEHHUX PETUCTPOB

I0CJIef0BaTEIbHOCTU OISt OajbHeuIen TAKTOBBEIE MMIOYILCEH (MeaHOp) dwacTtoTtod 50

pacimGpoBKHU IporpaMMHEIM oyTeM. MTI11 oT BHemtHero resepartopa miaatel UNIOxx-5

BxopHble curHasibl KOHTpoJUsiepa BbixoaHble CUrHasnbl KOHTpoOJsiiepa

CurHanel C  KaxXOOro pgaTtymka mumdpartopa BrixogHble CHTHANBL IS KaXXOOM MUKPOCXEMEL

npupalleHu TIPEeACTaBJIAgI0T IlocjiefoBaTeibHOCTM FPGA nepenamTcsa o miiHe ISA B

UMIIYJIbCOB, CMeIlleHHBIX Ha 90 TpamycoB [0 IIOCJIEeNOBATeJIbHOCTHM, ONMCaHHOW B  Tabnule.

IIepUony ClIeqOBaHUS. YacTtota cnemoBaHuss HanbHelmras pabora c mwuHOM ISA ompepensiercs

UMIIYJILCOB  OIpedessieT CKOPOCTb  BpallleHUs. IIPUHIIUINAJIBHON CXeMOM U IIPOTOKOJIOM oOMeHa C

MakcumanbHas yactotra - 200 k', MakcumansHoe Mukpocxemamu FPGA. CdopmupyeM OCHOBHEBIE

KOJIMYECTBO UMMOYNIbCOB 3a 1- obopor - 6000. TpebGoBaHUSA K SHKOMOEPY:

Kaxnwrit obopoT UOeHTUPUIIMPYyeTCS

cTpobupyromuM uMmnynbcoM. Ha pucynke 10 paboToCIIoCOOHOCTL ITPU BXOOHBIX YaCTOTaxX

IIpencCcTtaBiIeHa I10CJIegOoBaTEeJIbHOCTh HMMIIYJIBCOB OT
OaT4YMrKa, IIOCTYIIAIOIINX Ha BXOO KOHTPOJIJIEpa:

00°210% 50 % 2 10 %
ouwput A —f—t—|__—F—Ft— [ |_
Output A
Qutput B I | J I )
Output B | | |

25% 210

Qutput 0
Qutput 0 [

A - IpsIMOY U UHBEPCHHIU KaHal A, B - npsamoi u
UHBEPCHEIU KaHal B, O - npsAMOU 1 UHBEPCHBIU
cTpo6 O (mIUTEeTLHOCTh PaBHA YeTBEPTU IIepuona
uMmIysnbca no Kanany A unu B £10%)

Puc. 10. BxogHblE CUTHAJILI 9HKOIEPa

Yupasnsionue CUrHasIbl:
curHan uyteHuss READ mno mwmHe ISA 1maTw

UNIOxx-5
anpecanus (AO...A2) gns opraHu3alUU 4YTEHUSA

KaHanbHBIX UMIyJ1bCOB OT 0.0 mo 200 kI'1g

BHICTaBIeHUEe OUTa HaIpaBJIEeHUS BpallleHUs
3amuch [OAHHBIX B OydepHble pPETUCTPHI
READ wu omnpoce
HyJIeBOTO agpeca u3 IUHHE ISA, m XpaHeHUe

o
MIOCTYIIJIEHHUIO:  CHUTHaa
OaHHBIX [0 IOCTYIIEHUS CIIeOyIOIero CUrHasa
READ

usMepeHnune KOJIn4eCTBa UMITYJIBCOB,
COOTBETCTBYIOIIIUX YIrJ10BOMY IIOJIO2KEHUIO
OaT4YUKa U peBepCoOM CHYeTYHMKa KOJIn4YeCTBa

UMIIYJIbCOB II0 HAIpPaBJIEHUIO BpallleHUs
aHTUAPEeOE3rOoBLINM IPUEM OUCKPETHHIX CUTHAJIOB
KaHaJIoB (IIPSIMOTO U MHBEPCHOTO A, IPSIMOTO U
UHBepPCHOro B)

OINHaAMU4YeCcKoe U3MeHeHUe IUPUHBI 3alUTHOTO

HHTEepBajla OJid KaXxnaooro us3 KaHaJIOB B
IIpenerax OJIUTEJIbBHOCTHU KaHaJIbBHOI'O UMIIYJIbCA;
XpaHeHue pe3yibTaTa II0 Inpengelioymemy

curHany READ u Belfauyy TeKylllero 3Ha4YeHUs

OTHOCHUTEJIBHOTO YTJI0BOT'O II0JIO2KEHU,

IIPU3HAKOB KaHaJIbHBIX OTKa30B, HaJIn4uusa
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cTtpoba, KomuyecTBa 0OOPOTOB, OTHOCUTEILHOM

CKOpPOCTH
BbI@4Ya  [OJIKHA  OCYIIECTBISTBCS  IIyTEeM
MoCeNoBaTeNbHOrO BBIGOpPa (ampecanuu 110

muHe agpeca AO0...A3) BHYTPEHHUX PErucTpOB

XpaHeHUs W 3anoucu B Bume  OUTOBOM
nocnepoBatenbHocTy  DOO0...DO7 mno noprtam

nnatel MonyJsis UNIOxx-5

Tenepb nepeipeM K NporpaMMHON HacCTHU...

CkaxeMm mnapy cijoB o cpeme CAIIP Xilinx****,

I[TporpamMmmHEIE CpencTBa Xilinx Foundation

IIPENCTaBIAIOT co6ou cucremMy CKBO3HOT'O
MIPOEKTUPOBAHUS, KOTOPAs pPeaju3yeT MOJTHBIN UKII
pa3paboTku IUDPOBEIX yCcTpoicTB Ha 6aze IIJIUC,
BKJIIOYAs IpOrpaMMUpoOBaHue KpucTtania. O6omouka
Project Navigator npepmocTaBisieT IOJIE30BATENIO
uHTepdeic ansa paboTh C MPOEKTOM U yIpPaBJIEHUS
BCEMU

IIpoiueccaMu IIPOEKTUPOBAHUSA u

nporpamMmmupoBanus I[IJIMC. HcxopmHble OIIMCaHUS

TIPOEKTUPYEMBIX YCTPOUCTB MOTYT OBITH
IpencTaBJIeHbI B TEKCTOBOM dopme C
HCIIOJIb30BaHUEM SI3BIKOB HDL (Hardware
Description = Language), B Buge [OuarpaMm

COCTOSIHMY WKW IIPUHIUIHAIBHBEIX CXeM. B cocTaB
MakKeTa BKIIIOYEH CXEMOTEeXHUYECKHH PemakTop Hu
KOMIIJIEKT OUOINOTEK.

CornacHo cnemudukaruu Ha Monmynb UNIOxx-5 [2,
3], ucnoneayiorcsa ITJIMC FPGA - XC5204. Teneps,
sanyctuB IDE XilinX, co3mamuM HOBBI IIPOEKT U
BhIOEpPEM COOTBETCTBYIOIIYIO MAaTPUIy (CM. PUCYHOK
11):

ew proit

M arne: b1
Cancel
Directony:  CA=ILINENACTIVENPROJECTS
Browsze...

Type: Fa1i - Help
Flon; * Schematic HOL

wCE200 - R202TO144 - 3 -
=C5200 ~

w9500

=C9500=L

FCAB00N

Spartan i

Puc. 11. Co3maHue IpoeKTa U BLIOOP ITapaMeTpPOB B
cpene Xilinx
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3akJsloueHue

Cnemyer oOpaTuTh Ballle BHUMaHUWE, YTO IIPU
Heo0X0OUMOCTH Ilepefadyy UMIIYJIbCHBIX CUTHAJIOB C
IaTyuKa IpupalieHuil Ha paccTosHus 6oree yeMm
HECKOJIBKO COT MeTpOB (HO MeHee KujoMeTpa),
HYXXHO MCIIONBb30BaTh OuddepeHnanbHble IPUEeMOo-
nepejaTyvku C OpaliBepaMu IIPeOKOPPEKInUu
CUTHAJIOB M KOMIIeHcaluel 10oTeph. B KadecTse
TaKuX IpreMo-IIepefaTYuKoB MOXKHO
pekoMeHpOoBaTh Mukpocxembl L[VDS CLCO001 u

CLCO012 dupmrer National Semiconductor [8, 91.

**xk KoMMeHTapui aBTopa.

Ecnu BB BHEepBble CTOJKHYJIMCh C HOAHHOM CpemoW, TO cHepBa

PEKOMEHIyEeTCsI 03HAaKOMUTHCS C KPAaTKUM pyKoBopcTBoM [7] o paGoTe

C TTaKeTOM.

ITpodoasiceHue cmompume 8 caedyrou,em 8binycke
Haweeao HcypHad...

Pecypchbl

Cnenudukanuss Ha UMC SN65LVDS31 (SO-16)
http://www.alldatasheet.com/datasheet-pdf/pdf/
28186/TI/SN65LVDS31D.html

u cnenudukanus Ha UMC SN65LVDS32
http://www.alldatasheet.com/datasheet-pdf/pdf/
28217/TT/SN65LVDS32A. html

Fastwel Micro PC compatible UNIOxx-5.
I[IporpaMMupyeMblie  MOOYJX  BBOOA-BHIBOIA.
PykosopcTBOo monb3oBatensa. - Doc. UNIOxx-5
ver.02.02

Cnenudwukauuss Ha MOOYJIb BBOAA-BRIBOOA
UNIOXX-5
http://www.fastwel.ru/content/ecmsfiles/239170.
pdf

Caut TIPOU3BOUTEJIS Xilinx

http://www.xilinx.com

JTAGXILINX mporpaMMaTop. -
2008, Ne7, ¢.38
http://raxp.radioliga.com/cnt/s.php?p=jtag.pdf
[Teuatnrie mnatel Mopyis cBa3u GERBER RS-

C. Bapgno.

Paguomrobutenb, MHUHCK,

274X http://programmersclub.ru/pro/pro4.zip
PykoBogcTtBo mo pab6ore c Xilinx Foundation
Series 3.1 http://raxp.radioliga.com/cnt/s.php?p

=x3.zip

Crnenudukaiusa Ha IpauBep CLCO001
http://national.com/pf/CL/CLC001.html
Crnenudukaiusa Ha IpauBep CLCO012

http://national.com/pf/CL/CLC012.html
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Bce, Tak unmu wuHave, crankuBanuch ¢ kKamdedi. CAPTCHA (Completely Automated
and Humans
aBTOMATU3WPOBAHHBIM TyOMWYHBIM TecT ThIOPMHTA OIS Pa3/IMYEHUsT KOMIBIOTEPOB U
miopedt. [IpencraBnsieT co00M KOMIBIOTEPHBIM TECT, HUCIIONb3yEMBIM OJIS TOTO, YTOOHI

Public Turing test to tell Computers

3ALULUTA OT CIMAMA B ®POPYMAX PHPBB2. CAPT

Apart) - HOJIHOCTBIO

OIpenesyiuTh, KEM SBJISIETCS IIOJIb30BaTeb CUCTEMEI: YEJI0BEKOM UM KOMIbIOTEPOM. B
9TOU cTaThe S XOYy pacckKas3aTh O OBYX MeTodax 3alliuThl ¢opyMa Ha 6ale gBuxkka phpBB2 ot

CIlaMepoB U UX OOTOB...

by Arigato

www.programmersforum.ru/member.php?u=19542

Texnonorussi CAPTCHA Owina co3mana B 2000 romy
YYEeHBIMHM u3 YyHUBepcutera KapHeru-MessoHa, u
CeromHsi WCIONIb3yeTcss B HHTEepHETe NpPaKTUYeCKHU
Tecta CAPTCHA:

IIPEenJIOKUTE IIOJIb30BaATE/II0 TaKYI0 3aldady, KOTOPYIO

noBceMmecTHO. OCHOBHasi upes
JIETKO pelllaeT 4YeJioBEeK, HO KOTOPYIO KpaifiHe TPYHOHO
pemuTh KOMIIBIOTEPY. Kak mpaBmio, 3TO 3ajayu Ha
pacrmo3HaBaHWe 3pPUTENLHEIX o00pa3oB. Hawubosee
YacTO 9Ta TEXHOJIOTHSI HCIIONb3YeTCS B PA3JIMYHBIX
B YaCTHOCTH -

HUHTepHEeT-cepBucax, XpaHUIUIax

damnoBeIx apxXUBOB U (popyMax.
YaszsumocTtm 3awutbl CAPTCHA

I[Ipy HemoCTaTOYHOM CTENeHU 3allUThl CKPUIITOB
cnambotr wmozxkeT mpouTu TecT CAPTCHA wu 06e3
pacmo3HaBaHUS KapTUHOK. B aToM ciydae oH nubo
IIogMeHsIeT UIOeHTUGUKaTOp ceccuu, JIubO IMapcur
uHbopMaIuio, cogepxaimryocsi Ha WEB ctpaHune u
ompepnessieT TO, YTO U300paxkKeHo Ha KapTuHKe. Ecnu
KOJINYEeCTBO BapUaHTOB OTBETOB HEBEJIHWKO, CIIaMO0OT
MOKET «yrajaTth» OTBET. KaK IIpaBUIIO, UCIOIb3YETCS
HECKOJIbKO TapajieJIbHBIX IIOTOKOB, OJjlaromaps 4eMy
CKOpOCTh mepebopa 3aBUCUT OT IIOJIOCH HOCTYIITHOT'O
KaHana. KpoMe TOro, BO3MO2KHO U HakKOIJIeHue 0a3El
BOIIPOCOB ¥ OTBETOB, W PaHO MHJIM IIO3THO BCS OHA
OymeT y Hero.
Cy11eCcTBYIOT IIPOrPaMMEL, pacmosHalouue
KOHKpeTHEe peanusanuu CAPTCHA,
PWNtcha. da u

IIOOKIIIOYaTh MoOynnu

K IIpUMepy

HUKTO He MeIllaeT CIlaMepy
nporpaMM paclio3HaBaHUS
TekcTa, TOT ke FineReader. Pa3nuyaloT «CUIIBHYIO»
(cunbHO pa3MbITass W He KOHTpAcTHasi KapTWHKA) U
CAPTCHA. drto

3aIIUTUTHCS OT CIIaMOOTOB?

«cnabyro» XKe [pgenmaTh U Kak

MeToabl 3alLUTbI

ITepBoe, 4YTO HYXKHO CcHejlaTb, 4YTOOBI ITPEKPaTUTh
ABTOMATHUUYECKYI0 PETHUCTparui0 OOTOB M MaCCOBBIM
cliaM B TeMaX - 3TO 3aKphITb BO3MOXKHOCTH ITHCaTh

coo0llleHre TOCTSIM, IIOCTaBUTh KapPTHUHKY (Kamdy) Ha

dopmMy perucTpanum ¥ yCTAHOBUTH aKTUBAIUIO
Y4eTHOU 3anucu o E-Mail. PaccmoTpum
nmogpoOHee...

1. UsmeHeHMe KapPTUHKWU NpPU perucrpauum Ha

¢dopymax phpBB2

B xome skcmnyatanuu ¢opyMa OBICTPO BBHISICHSIETCS,
YTO WITATHBIX METOHOOB MHJIST 3alIUTHl HE OOCTATOYHO.
BoTEl yMeT perucTpupoBaThCs, 4YUTaTh [IOYTy W,

fosee TOro, CIOKOMHO pacIo3HAIOT KapTHUHKY,
mpemocTaBisieMyio ABUXKKOM ¢opyma phpBB2. Ecnu
Ke WU3MEHHUTh KapTHUHKY Ha 00Jjiee CJIOKHYIO, TO
MOZKHO GOJIBIITMHCTBO

OCTaHOBHUTE IIOHOABJIAIOIIEE

ABTOMATHU4YE€CKHU PETUCTPUPYEMEBIX 60TOB.

I 3TOr0 HyXKHO HpoHeyaTh ciefnylollee. B manke

dbopyma
usercp_confirm.php u ymanuTe BCi0o 4dacTh Gaiina

<includes> U3MEHUTh dan

II0CJjie CTPOYKH:

// output six seperate original pngs ... first way is preferable!
U 2K€ CTPOYKH (B Pa3HBIX Bepcud (I)OPYMa MOTyT
BCTPEYATBCA HECKOJIBKO OTJIMYHBIE AOPYr OT Apyra
KOMMEHTapHUH):

// Thanks to DavidMJ for emulating zlib within the code :)

U 0o KoHIa (atina. BMecTo ymaneHHOM 4acTu clienyeT

BCTaBUTH CIIEAYIOIIEe:
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// W3MeHeHue KapTUHKM B (QopMe peructpauuun
// ABTop Mopa: Arigato, 2006

list($usec, $sec) = explode(' ', microtime());

mt_srand($sec * $usec);

$font = getcwd() . "/includes/font.ttf";

$img = ImageCreate (320, 50);

$color = array();

$color[] = ImageColorAllocate ($img, 0, 0, 0);
$color[] = ImageColorAllocate ($img, 255, 0, 0);
$color[] = ImageColorAllocate ($img, @, 255, 0);
$color[] = ImageColorAllocate ($img, 255, 255, 0);
$color[] = ImageColorAllocate ($img, 255, 0, 255);
$color[] = ImageColorAllocate ($img, 0, 255, 255);
$color[] = ImageColorAllocate ($img, 255, 255, 255);

$sx = ImageSX ($img) - 1;
$sy = ImageSY ($img) - 1;

$sc = count ($color) - 1;

// OQOHOBbIA WyM:

for ($i = 0; $i < 1024; $i++)

{
$x = mt_rand (0, $sx);
$y = mt_rand (0, $sy);
$c = $color[mt_rand(1,$sc)];
ImageSetPixel ($img, $x, $y, $c);
}

// BbiBOO Kopa:
$xpos = mt_rand (8, 32);
$height = $sy - mt_rand (0, $sy / 4);
for ($i = 0; $i < strlen($code); $i++)
{
$angle = mt_rand (0, 30) - 15;
$size = mt_rand (0, 8) + 32;
$ypos = $sy - mt_rand (8, $sy - $height - 8);
$c = $color[mt_rand(1,$sc)];
$rect = ImageTTFtext ($img, $size, $angle, $xpos, $ypos, $c,
$font, $code[$i]);
$width = $rect[2] - $rect[0];
$height = $rect[1l] - $rect[7];
$xpos += $width + mt_rand (4, 48);

// TNepepHuin wym:
for ($1 = 0; $i < 256; $i++)

{
$x = mt_rand (0, $sx);
$y = mt_rand (0, $sy);
$c = $color[mt_rand(0,$sc)];
ImageSetPixel ($img, $x, $y, $c);
}
for ($1 = 0; $1 < mt_rand (2, 8); $i++)
{

$x1 = mt_rand (0, $sx);
$yl = mt_rand (0, $sy);
$x2 = mt_rand (0, $sx);
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$y2 = mt_rand (0, $sy);
$c = $color[mt_rand(0,$sc)];
ImageLine ($img, $x1, $yl, $x2, $y2, $c);

header ("Content-type: image/png");

header ("Cache-control: no-cache, no-store");
ImagePng ($img);

ImageDestroy ($img);

7>

Kpome 3TOro HyXKHO @IOMECTUTb B Ianky includes
datin co mpudrtom font.ttf, apxuB ¢ KOTOPHIM MOXKHO
ckayaTh HuXKe. [Ipm XKejlaHMU MOXKHO HCIIONIb30BaTh
mobort apyro#t TrueType mpudt [1], comepxammi
natTuHckue OykBbl u I1udprl. Kak mokaszan OIHIT
IIPpHMEHEHNs [aHHOTO MeTofja Ha MHOrux ¢opyMax,
aBTOMAaTH4YeCKas pPerucrpamnusi OO0TOB IIOC/e TaKOH
IIOJIHOCTBIO (cm.

MomudUKauy  IpeKpalaeTcs

IX3Y7D

Puc. BapuaHT 3aMeHBI Kaidu

PUCYHOK):

2. Pa3p8I.IJVITb oTNpPaBJZiIATb JIN4YHbIE coobLwieHus

TONbKO nosab30oBaTeNAM [ 20 7} bonee

coobweHnamm Ha d¢opyme phpBB2 (3amwura OT

cIiaMa B JIMYKY)

Ila, ceromHs y»Ke M TaKOH BHI CIlaMa WUMEEeT MeCTO.

XoTsa OH elle He IIONTy4YnII GOJIBIIIOTO

PaCIpOCTpaHeHHus, O 3allIUTEe yKe opa 3amyMaThCs.

HUtak, uTro HyXkHO g»enaTtb? OTKpeITE (ain

privmsg.php 1 Ha¥iTU CTPOYKY: if ( $mode == ‘newpm' ) U

mo0GaBUTH BHIIIE CIIEAYIOIIUHN KOMI:

// HAYAJIO: oTnpaBka JIMYHBIX COOOWEHUA TONbKO ANS nosib3oBaTenen c
// 20 coobweHusmMn Ha dopyme
// ABTop Mopa: Arigato, 2007
if ( $mode == 'post' || $mode == 'reply' || $mode == 'quote' )
{

$mod_mes_count = 20;

if ( $userdata['user_posts'] < $mod_mes_count )

{
message_die(GENERAL_MESSAGE, "<b>$userdatal[username]</b>,
y Bac Ha ¢opyme <b>$userdataluser posts]</b>
coobueHnin<br/>0TnpaBnsTb nuyHble coobueHus Bbl cMoxeTe,
korpa Habepete <b>$mod_mes_count</b> unu 6onee coobuweHnit
Ha ¢opyme");
}

} // KOHEL: oTnpaBKa NMYHbIX COOBWEHWN TONbKO Afs nonb3oBaTenen C

// 20 coobueHnamn Ha ¢opyme
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ITepemenHas $mod_mes_count onpenesnseT
KOJIMYECTBO COOOIIeHu Ha Gopyme, MOCIie KOTOPOTO
T0JIb30BATENI0 pa3pemiaeTcs oTnpasnaTh JIC. YurtaThb

JIC moxet m060ii moIb30BaTeNb. [lpenynpexnesue o

3anpeTe oTnpaBkKu JIC  BBIBOOUTCS  IIO-PYCCKH,
MHOTOSI3LIYHOCTh HE MMOOIePKUBAETCS.

3akso4yeHue

Mb  yXke BBIICHWJIM, KaK yOpaTh OCHOBHYIO
YSI3BUMOCTh - (UKCUPOBaHHBIN mwpudpT u

Ho, xkak

Bcerma mo0aBUM <«JIOXKKY HErTsi». [leio B TOM, YTO

GUKCUPOBAHHOE IIOJIOXKEHUE CHMBOJIOB.

CerogHs IIOJIYYMIIM PaACIIPOCTpaHEeHue CEePBUCHL IIO0

tuny CaptchaExchange Server. 3Tu CcepBUCH

HampaBjIeHH Ha «00xom» KapTuHoK CAPTCHA, nmytem
PYYHOT'O «4YeJIOBeYEeCKOT0» paclio3HaBaHUS CHUMBOJIOB.
ITpuHIun paboOTHI OCHOBAH Ha CcuHcTeMe 0alJos,

KOTOPEBIE II0JIb30BATEJIb MOXKeT 3ap860TaTb,

pacmo3HaBasi B CBOGOOHOE BpeMsi KapTUHKU [JIs
Oasiel

II0JIb30BaTENIEN. Hab6paHHBIE

IPYTUX
II0JIb30BaTeJ/Iib MO2KET IIOTPATHUTh II032XKe, B noboe

ymob6Hoe BpeEMSI, 3aIyCTUB IporpaMmy

aBTOMaTUYECKOTO CKa4YMUBaHUSA daiinoB C
¢aiimo0O0MEeHHOTO cepBepa MM OJisi peructpaumii. K
COXKaJIEHUI0 M BTOPOM, PAaCCMOTPEHHBLIM HaMH, METO[
He maeT 100% rapaHTWIO, HO OCHOBHAas IIeJib OyOeT

AOCTUTHYTaA - 3TO CHHXKEHHE€ HArpy3KH Ha CepBUC U

OTHOCHUTEINIbHOE CIIOKOMCTBHUE II0JIb30BaTEIEH.

[MPOrpaMmMucT » 5010 3ALLUTA OT CINTAMA B ®OPYMAX PHPBB2. CAPTCHA
UIOHb

Pecypchbl

BapmanT mpudTa Oad 3aMeHBl Ha (QopymMe
http://www.programmersforum.ru/attachment.ph
p?attachmentid=5029&d=1217234938
WM B apxXuBe C 4-M HOMEPOM HAIero XKypHaia
http://programmersclub.ru/pro/pro4.zip
3ammta PHPBB oT crtamM-60TOB yTeM U3MeHEHUS
http://frolov.cc/post 1196993870.html

3amumiaem PHPBB oT crama u 00TOB MM KakK

KallT4yu

U3MEHUTH CTaHIapTHOE BHU3yaJlbHOE
IOATBEPXKIOEHUE (captcha) B PHPBB
http://handynotes.ru/2007/04/phpbb-captcha-
phpbb.html

O6cyxpenne Ha oduimanpbHaoM Gopyme phpBB.
Preventing SPAM -

AHTJIUNCKOM

Bots and Humans (Ha
SI3BIKE) http://www.phpbb.com/
community/viewtopic.php?t=427852

BapmaHT 3amuTEl C [IOMOIIBIO TeHepauuu
971eMeHTOB (OpMBI Ha CTOpPOHe KiaueHTa DOM-

javascript http://ir2.ru/dhtml4spam.aspx
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Anekcen Lynbra

by Levshal00 www.programmersforum.ru

ITo nmpaBpe roBops s He SABASIOCH IIOKJIOHMKOM ]S, ma
¥ B30-TIpOTpaMMUpPOBaHus Toxe. Ho pommHa ckasana:
«Hapo!». Y HEeMHOT0 OTOIIEeJI OT TEMBI HAIleTO CauTa,
n60 paboTH HaO HUM ellle BEOyTCS U 9TO, BUOUMO,
OymeT eme gomnro. IToaTomMy OBIIO PeIleHO HAINHUCATh
OUKJI CcTaTel 1o JS ¥ pa3nuyHBIM UHTEPECHBIM

TPIOKaM.

LLia6noH

[1s1 Havasa HaM HeoOXOOWMO CO3HaTh 3aTOTOBKY- TO

MecCTO, KyZia MBI OyeM BHeOPsSTh CKPUITH], BoT oHa:

<html><head>
<title>TecToBas cTpaHuyka</title>
</head>

<body></body>

</html>

9To 0oO6hIKHOBeHHass HTML- cTpaHuuyka. 9 cOXpaHHI

ee nog uMeHeM <Test.html>.

BcTpanBaHue )JS-ckpunTa

Htak, mabioH Y HaC eCThb, U Telmepb MBI MO2KEM CMEJIO

mpoOOBaTh OXKUBISATH CTPAHHUYKY C  I[IOMOIIBIO
CkpunToB. [o6GaBUTH JS-CKPUIIT MOXKHO HOBYMS
OCHOBHBIMHU criocob0aMu: mobGaBlIeHuEeM ero

HEIIOCPEICTBEHHO B BeO-CTPaAHUILY, TUO0 BHIHECTU €TO
B OTOenbHBIM daiin. [l HariasagHOCTH, S BHIOpan
mepBwIf crioco6. [lo6aBUM CKPUNT B ceKiuio <body>,

II0CJIe 4ero OHa IIpUMeT Bum:

<body>
<script type="text/javascript">
// Tyt Haxoputcsa JS-kop
</script>
</body>
Ons IIPOBEPKH MOZKHO 3aMEHUTh 3a-

[MPOrpaMmMucT ) 5010 OCHOBbl AHUMALIUN B WEB HA JAVA SCRIPT
UIOHb

3opaBcTByrTe! B 3TOM cTaThe s XOTeN OBl paccKal3aTh O CO3TaHWM aHUMAIlMKM Ha BeO-
CTpaHUIIaX C HCIIOIb30BaHHEM CKPHUIITOBOTO SI3bIKa NPOTPaMMHUpPOBaHUSA JavaScript,
marnee JS. CTaTbsa OpUEHTHUPOBaHA ITpexXKae BCero Ha HOBUYKOB...

KOMMEHTHUPOBAHHYIO CTPOKY TAKOM CTPOKOI:

alert("Hello, world");

JTOT KON BhRIBEOET MoIaJjibHOe OKHO ¢ TekcToM "Hello,

world".

JobaBneHue o6beKTOB

IIpexpe dYeM MBI 3aliMeMCsl aHHMaluel, HYXKHO
4TOOBI OBIIIO TO, YTO OyOeT aHUMHUPOBaAThCs. IToaToMy
3aiMeMCsT CO3[aHMEM aHUMHUPYEMBIX OOBEKTOB. [ls
nmpuMepa, Bo3bMeM KBampaTHble DIV-BEI CO CTOpPOHOU
10 mukcene#. Ilpexpme yeM co3gaBaTb COOCTBEHHO
O0OBEKTHI, [JII HUX HEOOXOOMMO 3amdaTh CTUJIb. DTO

menaetcs ¢ nomonibio CSS, HanpuMmep:

<head><title>TecToBasa cTpaHuyka</title>

<style type="text/css">
.objlstyle{position:absolute; width:10; height:10;
background-color: #00FF00}
</style>

</head>

Haubosiee BaxXHBIM CBOMCTBOM - SIBJISIETCSI CBOMCTBO

position M wuWMeHHO ero 3HadYeHUe absolute

MMO3BOJIIET  pa3Memarb OOBEKT, K  KOTOPOMY

IPpUMEHEH OaHHHIM CTUJIb, B JII000M TO4YKe BeO-
ctpauunsl. CBoiictBa width u height, kak He TpymHO
morafaThCsi, OTBEYAIOT 3@ BHICOTY U IIUPUHY 00BEKTa
COOTBETCTBEHHO. [IBeT poHa 00bEeKTa — 3eJIeHBIH.

3aiMeMcsi  COOCTBEHHO

Temnepb moOaBlIeHUEeM

00BEKTOB, IOJIsl 3TOTO He0OXOOUMO 3aMEHUTH CTPOKY:

// Tyt HaxommTca JS-Kofm;

Ha CTPOKH:

var obj_count=10; // Ckonbko y Hac bypmeTt obbekToB
// Uukn ot 1 po KonuMyecTBa CO3fQaBaeMbix 00bLEKTOB
for (i=1;i<=obj count;i++){
document.write('<div class="objlstyle" style="left:');

document.write(i*20+50);
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document.write(';top:50;" id="objl-');
document.write(i);

document.write('">'+'</div>");

// BOT TO CaMoe MeCTO, UMEHHO TyT Mbl BMUCbiBaeM B CTpaHuuy 10
// DIV-oB c knaccoMm objlstyle mpeHTudukatopamnm C MMeHamm OT
// objl-1 po objl-10. Bce 3neMeHTbl pacrnonaralwTCcs Ha OAHOW

/

/

~

BbICOTE, OTCTyn OT neBon CTOPOHbI CTpaHWUbl BbICYUTbIBAETCA MO

~

dopmyne i * 20 +50, rpe i-3T0 HOMep 3nemeHTa [1..10].
BmecTo OAHHOI'O KOOga MBI MOTJIN OBl HAIIKCATDL YTO-TO

BpoOe:

<div class="objlstyle" style="left:70; top:50;"
id="objl-1"></div>

<div class="objlstyle" style="left:250; top:50;"
id="obj1l-10"></div>

Ho ato HeaddhekTUBHO M HEKpPACHUBO, Ja U JIEHb MHE

IIrMCaTh TaK MHOTO.

I like to move it uam anumupyem!

Camoe wuHTepecHoe. WUTak, Oy Hadaja 3afaguMCs
LIeJIbI0, YTO HEOGXOOUMO ChefaTh. S pelnwi HadyaTh C
MIPOCTOTO - OOBEKTH OYOYT JI€TaTh B HEKOM COCyhe u
mpu ymape o0 CTeHKy oHUM OymyT OoTCKakuBaTh*. [

Ha4alla, I10CJjie CTPOKHU:
var obj_count=10;
JIOGaBI/IM CJ'IeJIy'IOIlII/Iﬁ KOI:

var VX = new Array(obj_count);

var VY = new Array(obj_count);

document.write('<div style="position:absolute; left:45; top:40;

width:300; height:300; background:#bbbbbb;" id="Area"></div>"');

[lepBBlE OBe CTPOKM CO3[AIOT ABa MaccuBa myiuHou 10
9JIEMEHTOB, KOTOPHIE XPAHAT 3HAUEHHUE CKOPOCTU OIS
Kaxmoro oobekTa. TpeThbs Ke CTPOKa pa3MellaeT Ha
CTpPAHUYKE «COCYH», B KOTOpPOM OyOyT JieTaTh HAIIKU
«MOJIeKyJbl». TyT, B IPUHIUIIE, S AyMal0 BCe 3HAKOMO
u npocto. [Haree, HavaJIbHOU

Iocjie  CTPOK

HMHUIWAJIIN3allun:

document.write(';top:50;" id="objl-');
document.write(i);

document.write('">"+'</div>");

mo6aBnsieM KOJI, KOTOPBIM OymeT 3amaBaTh CIIy4alHYIo

[MPOrpaMmMucT ) 5010 OCHOBbl AHUMALIUN B WEB HA JAVA SCRIPT
UIOHb

* KoMMeHTapuh aBTopa.
...KCTaTH, JaHHYIO MOMeJIb MOXKHO ObUIO GBI Ha3BaTh «MoOEeb HAEATbHOI0
raza», u00 [aHHaAs aHUMAaLMUs [OEHCTBUTEIBHO B HEKOW CTeIeHU

MOJAeNHpyeT NoBeneHne YaCTUIL] H1eaJIbHOT O ra3a.

CKOPOCTh IJIST KaXKI0T0 00beKTa:

VX[i] = Math.round(Math.random()*6)-3; if(VX[i]==0){VX[i]=1;}
VY[i] = Math.round(Math.random()*6)-3; if(VY[i]==0){VY[i]=1;}

YcnoBusi «if» HyKHBI O TOro, 4YTOOBl He OBLIO

HYJIEBBIX CKOpOCTeﬁ, TO €eCcTh, 4YTOOBI He OBIJIOo

HETOABUKHEIX 00BEKTOB. Temeps mepeigeM K CaMoMy
cepmuy Hamlero aHumaropa - dyaknuu Timer(). O=Ha

IIepuogu4deCKky, C HHTEepPBaAJIOM 50MCc, BHI3HIBAET

dyuxkiuo Animate(), Ho o Heli TO3kKe.

®YHKIUS BHITJISIOUT TakK:

function Timer()
{
setTimeout( function(){Animate();

setTimeout(arguments.callee, 50);}, 0);

OTa QyHKINSA OOIKHA BHI3BIBATHCSA (CTAPTOBATH) IIPHU

3arpy3kKe CTpaHumel. [Jisi Toro, 4ToObl 00eCredyuTh

TakKyl0 BO3MOXKHOCTbH - MBI HOAnpaBuM Ter <body>.

HToroBuill BU[ MOCJIe U3MEeHEeHUM IToOKa3aH HUuXKe:
<body onload="Timer()">

Bpome pasobpanuch, mopa GpaTbCs 3a MOCIEOHIOI B
OAaHHOM YpOKe K CaMyl0 MacCCUBHYI GYHKIWIO -

dyukiuo Animate(). BoT nONHEIY ee TEKCT:

function Animate()
{
for(i=1;i<=obj count;i++) {
document.getElementById("objl-
"+i).style.left=parseInt(document.getElementById(
"objl-"+1i).style.left)+VX[i];
document.getElementById("objl-
"+i).style.top=parseInt(document.getElementById(
"objl-"+1i).style.top)+VY[i];
if (parseInt(document.getElementById("objl-"+i).style.left) <=
parseInt(document.getElementById("Area").style.left)) {
document.getElementById("objl-
"+i).style.left=document.getElementById("Area").style.left;
VX[i]*=-1;
}
if( parseInt(document.getElementById("objl-"+i).style.left)+10
>=

parseInt(document.getElementById("Area").style.left)+parseInt(
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document.getElementById("Area").style.width)) {

document.getElementById("objl-"+1i).style.left=parselnt(

document.getElementById("Area").style.left)+
parseInt(document.getElementById("Area").style.width)-10;
VX[1]*=-1;

}

if (parseInt(document.getElementById("objl-"+i).style.top) <=
parseInt(document.getElementById("Area").style.top)){
document.getElementById("objl-

"+i).style.top=document.getElementById("Area").style.top;

VY[1i]*=-1;

}

if (parselInt(document.getElementById("objl-"+1i).style.top)+10 >=
parseInt(document.getElementById("Area").style.top)+
parseInt(document.getElementById("Area").style.height)){
document.getElementById("objl-"+i).style.top=parselnt(
document.getElementById("Area").style.top)+
parseInt(document.getElementById("Area").style.height)-10;
VY[1i]*=-1;

Kak ona pa6otaer? Ouens mnpocto! B 1ukne MbI

HpOGeraeM II0 BCeEM 3JIeMEeHTaM, IIpu 3TOM

BBITIOJIHSIEM CJIEOYIOIIe et CTBUS:

1. TIpubGaBnseM K X KoopauHaTe 06beKTa

€ro TOPU30HTAJIbHYI0 CKOPOCTh, KOTOPYyI0 OepeM u3
maccuBa VX.

2. IIpubaBnsieM K Y KooparuHaTe 06beKTa

€r0 BEPTUKAJIPHYI0 CKOPOCTh, KOTOPyI0 OepeM wu3
Maccusa VY.

3. IIpoBepsieM, He BHILIEN JIX JIEBHIM Kpail 00beKTa

3a JIeBBIM Kpall CcoCyma, €CIH BHIIIEJ, TO CTaBUM
00BEeKT Ha TPaHUILy W UHBEPTUPYyEM CKOPOCTh. T.e.,
ecnu JyeTes, K OpUMepy, IIapUK U OH BBUIETEN 3a
JIEByI0O TPaHMIy, TO MBI BO3BpalllaeM Iap Ha Kpau
cocyna ¥ ImUHaeM ero B 00paTHYIO CTOPOHY, Tak, UTO
MOMYJIb €r0 TOPHU30HTAJIBHOM CKOPOCTU HEe MEHSThCS,
MEHSIeTCS TOJIbKO 3HakK.

4. AHaJIOTUYHO, TOJIBKO MBI IIPOBEPSIEM BBUIET

3a IIpaByIo I'PaHUILY.

5. B npuHIUIle TOXE caMoe, TOJIBKO 3eCh

BCe IPOUCXOOUT B BEPTUKAJIBHOW IIJIOCKOCTH, MEI
ompenesnsieM BHIJIET 3@ BEPXHIOK TPAHUIy M €eCclHd
TakKOBOM (akT OB/, TO MHBEPTUPYEM BEPTHUKAIbHYIO
COCTAaBIISIONTYI0 CKOPOCTH.

6. AHAIOTUYHO OeMCcTBUIO Neb, 3a MCKIIIOUEeHHEM TOTO,
4YTO IIpOBEpPKa IIPOMCXOOWUT Ha BBUIET 3a HUIKHIOIO

TpaHb.

[MPOrpaMmMucT ) 5010 OCHOBbl AHUMALIUN B WEB HA JAVA SCRIPT
UIOHb

CMmeno xomupyeM 3Ty OGYHKOUIO IHepel GyHKOueU
Timer() u mpobyeM 3amyCTUTb HAIIy MaJIeHbKYIO

OeMOHCTpauuio (CM. PUCYHOK):

H R
[ [ | | || H N
[ | [ |
Puc. TecToBasi anuMalusa
3aknoyeHue

B oaTolt crathe s MOMBITANCI OOBICHUTHL 0a30BHIE
OIPUHLUIIEI aHMMaLMK C moMollbio JavaScript. Ecnu
BaM 4YTO-TO HENOHATHO, TO HE pacCTpauBauTech. B
CIIeOyIoIIUX YpoKax Kypca, g, Ha 60jee UHTEPECHBIX U
MIPAKTUYHBIX IIPUMEpax, IOKaXy KaK AejaTh BellH,
KOTOpBIe OyIOeT He CTHIAHO IIOCTABUTh Ha CBOM cauT. A
II0Ka - 9KCIIepuMeHTUpyurTe!

Takxe XOTEJIOCh-OHI HamnucaTh CTaThIO 06
ONITUMHU3ALMKU Koma, MO0 HaIl BapHaHT [dajeKo He
upeaseH, IO3TOMY - XKIOUTE.

Ecniu  BO3HUKHYT Kakue-nubo  BOIIPOCHI, TO
oOparmariTecb Ha GopyM www.programmersforum.ru,
00 MUIMTKUTE Ha MOYTOBBIM AMIMK pepaknuu. 9 wunau

KTO-Iu00 Opyro¥ momeiTaeMcs BaM moMoys.
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urpel B Fortress2
IPOTrPaMMMCTOB Www.programmersforum.ru...

C J[OEHEXHBIM IIPHU30M.

Pycnan Abnasos
by rpy3uH http://pblog.ru/?author=38

MouemMy Hapo yyacTBOBaTb B 3TOM KOHKypce?

Bo-11epBEIX, 3TO UHTEPECHO, BEI MOXKeTe

IIOy4acTBOBATh B KOHKypCe, I'le He HyXKHO 3arpyxkarThb
IaHHBIe U3 TEKCTOBOTO daiijia U COXpaHATh UX Tyna!
BO-BTOpPEIX, MOXKHO TIOJIYYHTH [EHEXHBIA TIPU3,
TOJICTOBKY unu (pyTbonky oT kKnyba. B-TpeTbux, BHI
TIOJIy4YUTe OIBIT B co3manuu MU misa Urpel, U cMoXkeTe
cKa3aTh «f pa3pabaTheiBas 60Ta A1 UTPHI!»

IMpussl kKak [peHexHble - 3000 pyOGnen, Tak u
CyBeHUPHI OT Kiyba Ha 2000 pybnen. KoHKypc
pacuutaH Ha 2-4 wMecsna. IlepBas O6utBa 60TOB

coctoutcs 15 mona 2010 ropa.

KniouyeBble NOHATUA UTPbI

WTak, BBl XOTUTE HamucaTb 00OTa OJIsT 3TOM UTPHI, HO
He 3HaeTe Kak. YTO NIPUTOOUTCS M1 HamnucaHus 60ra
IJIST UTPHI:

1. KoMnunsiTop, KOTOPHIM IIO3BOJISSET KOMIIMIMPOBATh
DLL daiinel m pa3ymeeTcss 3HaHUE S$3BIKa 9TOTO
KOMITUJISITOPa

2. 3HaHUe IIpaBUJI UTPEI

* KoMMeHTapuit aBTopa.

i Tex, KToO He B Kypce: 0OT mperncraBnsieT coboir DLL ¢ Tpems

9KCIIOPTUPYeMbIMH (QYHKIMSAMU. [JOKyMEHTaLus IO CO3FaHuio GoTa

HaXOOUTCS B daiine Fortress 2 Bot Specification

. Ckauats Fortress 2 build 2025 beta + [JokyMeHTaIus + UCXOMHUK
SimpleBot v1.0 http://programmersforum.ru/attachment.php?attachme
ntid=23688&d=1270876754

. Ckauatp ucxopuuku SimpleBot v1.0 Ha C++ (CodeBlocks+MinGW)
http://programmersforum.ru/attachment.php?attachmentid=23689&d
=1270876964

. CkayaTh JOKYMEHTALHUIO 10 co3manuio 60ToB http://pkonkurs.ru/wp
-content/uploads/2010/06/Fortress-2-Bot-Specification.zip

. Ckauate ucxopsuk 6ora Ha C++ (CodeBlocks+MinGW)
http://pkonkurs.ru/wp-content/uploads/2010/06/SimpleBotCpp.zip

. Micxopuuk 6oTa Ha Delphi moctaBnsieTcsi B KOMIIJIEKTE C UTPOH.

UIrPOBAA
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3]1paBCTByfITe YUTATEJIX Halllero 2KYypHalla. CeI‘OJIHH MBI XOTHUM HAQIIOMHUTHL BaM, 4YTO
MIPOJOJIZKAeTCs IMPUeM 3asIBOK Ha ydacThe B KOHKypCe IO CO3[aHUI0 JIy4uero 60Ta mis
OpraHusaTop KOHKypca -

Popym

3. 3HaHue, Kakue QyHKIIUU OOJIKHEI IIPUCYTCTBOBATh

B DLL, gmst Toro 4ToOBI 60T cMOT paboTaTh

C KOMOUIIITOPOM s AyMalo, mpobiemM He OyaeT OH
MoOXKeT OBITH JII000M, TJIaBHOE YCJIOBUE, YTOOHl OH
CMOT KOMIHWIMPOBaTh (QYHKUUKU IO COTJIaIlIeHUIo
stdcall. CHayama TOSICHIO KakK BOOOIINE MTPOUCXOOUT
urpa. uUrpamT OBOe, y KaX[Oro WUIpoKa ecTb 0asa,
€CThb TPU TUIla PECypCOB, €CTh IIUT, €CThb ITPOEKTHI.
ITpoekTHl OBIBAIOT pPa3HBIE: aTaKa BpPaXKecKou Oa3Hl,
pasBuTHe CcBoeM 06a3bl, pPEeMOHT 0a3bl, NIINHOHAXK.
Bcero npoekTor 50. B Hayasie UT'phl UTPOK BEIOMpPAET
15 mpoekToB, KOTOPHIMH OH OymeT wurparh. [loTom
UTPOKU IO oOdYepenu BHIOMPAIOT IIPOEKTHl, UI'POK
MOXKEeT BHIOpPATh TOJIBKO TOT IIPOEKT, Ha KOTOPHIU
XBaTaeT PEeCcypcoB. IIpOUTpPHIBAET TOT HIPOK, OPOHS
6a3bl KOTOPOTO CTAaHET PaBHOM HYIIIO.

KakoBa ee cdusuka C

TO4YKHM 3peHun

boTtonucartensa? YvmtaemMm BHMMaTEsIbHO!

M= BEIOMpPaeM ABYX O0TOB M HaXMMaeM HadaThb UTDY,
SIIPO WIPH BHI3BIBaeT ¢yHKIUM StartGame 60TO0B
y4acTBylolIMX B urpe. 3apmada ¢yHKUuM StartGame
9TO0 BEIOOP Habopa MPOEKTOB, KOTOPHIMU OyAET UTPaTh
60T, HabOp IIPOEKTOB HAOO COXPAaHUTb B MaCCHUBE,
yKazaTelb Ha KOTOPHIM OymeT mnepemaH (QyHKIUU
StartGame. IIpoeKThl 3amal0TCs 4YHUCIaMU (ITOIHBIN
Habop IPOEKTOB yKa3laH B HOoKyMmeHTanuu). Ilocre
BBEIOOpA IPOEKTOB HAYMHAETCS UTPa. B XOme UIPEHI 1O
odepenu BuI3bIBaioTCA (yHKINKN GetTurn Kaxkpaoro
6ota. B cnydae, ecnu OOTy HEOOCTyIIeH HH OOUH
poekT, To GyHKIms GetTurn BLHI3BIBAETCS C HYJIEBEIM

yKazaTeleM Ha MaCCUB [OOCTYIHBEIX IIPOEKTOB. B

KOHIIE WIrPHl elle pa3 BHI3LIBAETCA (QYHKIIUS
StartGame ¢ Hy/JIeBHIM YyKa3aTejlieM Ha MAacCHUB
mpoekToB.  HyneBoi#t  ykasaTelb Ha  MacCuB
CBUIOETENbCTBYET O  TOM, UYTO  IPOUCXOOUT
yBepmoMiieHre 00Ta O KOHIIe UTDHI.

KonuuecTtBo pecypcoB (ameprus, MeTasnl,
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9IEeKTPO3IEeMEHTHI) 3aBUCUT OT KOIUYECTBA 0OHEKTOB
ux poObIBaiomux (GaTapeu, PyOmHUKH, abopaTopuu).
KonmuyectBo OaTapedi u DPYOHWUKOB y Bpara MOXKHO
YMEHBIIUTL HWCHOJIB3YsT CIIeIUalbHbIe IIMMHOHCKUE-
OpoeKThl. BHUMaHmMe, HOBOBBemeHue B Fortress 2

BBEIEHO OTpaHHYEHME Ha KOJIMYECTBO J1abopaTopwuii.
ITo-yMmomuyaHui0 OHO PaBHO 5. Kak TOnbKO OpOHS 6a3bl
CTaHOBUTCS Oosbile 50, K JUMUTY IpubOaBIseTCS
omHa abopaTopus 3a KaxXkable 5 emuHUIl OpPOHU

csriie 50. Hanpumep:

Base = 30, LabLimit =

Base = 54, LabLimit =

Base = 56, LabLimit =

Base = 63, LabLimit =
Base = 75, LabLimit =

© o N o U wu

Base = 81, LabLimit =

...u T.O. B ciiy4yae ucronb30BaHUs MIPOEKTOB, KOTOPHIE
YBETUYUBAIOT KOIUYECTBO JIa00OPATOPUN U IPU STOM
yXKe [OOCTUTHYT JIMMUT KOJIMdYecTBa JlabopaTopui,
CUUTAETCSI  UCHOJIb30BAaHHBIM

TIPOEKT (pecypcet

pacxomylooTcsi), a KOJIWYeCTBO JiabopaTopuii He

HU3MEHAETCH.

OTNN4YMA OT NEPBOW BEPCUU UTPBI

1. obGaBneHB yBeOOMJIEHUSI O IIPOIYyCKe Xo@a U O
KOHIIe UTPHI ¥ €€ pe3yJibTaTax

2. Bor
ctpykTypy TAdditionalGamelnfo)

MOXKeT y3HaTb UuMsS [POTUBHUKA (CM.

Bo3MOXXHOCTU ynyduweHua 6ota SimpleBot v1.1
Ha C++
KaK MO2KHO U3MEHUTH

ITokaxkem, urpy ©OoTta

SimpleBot v1.1 B mny4lIyio CTOPOHY, BCEro JIHIIb
mo0aBUB HECKOJIPKO CTPOYEK Kofa. MTak, IPUCTYIUM.
YTo MBI coelaeM B IepBylo ouepens? VMiamenum Habop
npoekToB. CMOTpUM CTPOKy B

Kome, KoOTopas

COOEPKUT CIIUCOK ITpoekToB [1, 2]:

const int Projects[MaxProjectsToPlayer] = {5, 6, 11, 13, 16, 18,
20, 28, 33, 34, 35, 44, 45, 46, 50};

YTo TYT MOXKHO U3MEHUTL? B mpuHIIUIIE MOXKHO TYT
U3MEHUTh BCe, HO 3aMopauyuBaThbCcsi MBI He OymeM,
IPOCTO yHaluM NOpPoeKT HoMep 50 u BcTtaBuM (29)
CynepAtaka 2. En 16, Me 14, El 6 : Base-20, Shield-

UIrPOBAA
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15. B utore nonmy4aeM TaKOU CIIMCOK IIPOEKTOB:

const int Projects[MaxProjectsToPlayer] = {5, 6, 11, 13, 16, 18,
20, 28, 29, 33, 34, 35, 44, 45, 46};

Temnepb cMoTpuUM GYHKILMIO X0Ha 6oTa:

if (!aAvailProjects) return 0;

int OPP = GetOtherPlayer(aPlayerNumber);

if ((IsProjectAvail(20,aAvailProjects)) and
(aGame[aPlayerNumber].Base<25))

return 20;

if ((IsProjectAvail(18,aAvailProjects)) and
(aGame[aPlayerNumber].Base<20))

return 18;

if ((IsProjectAvail(16,aAvailProjects)) and
(aGame[aPlayerNumber].Shield<5))

return 16;

ITepBBle OBe CTPOKM 3TO IIPOBEPKA Ha yBeIOMJIEHUE O
IPOIIyCKe XOIa U TOoJIydeHue HHOeKca IIPOTHBHUKA.
[ToToMm upmeT mpoBepKa AOCTYIHOCTHU IpoekToB 20, 18,
16:

(16) PemoHT 2. En 9, El 2 :
(18) PeMoHT 4. Me 7, El 2 :
(20) PeMoHT 6. Me 8, EL 5 :

SS+10
SB+9
SB+12

T.e. y 00OTa IPHUOPUTET CHayaja IIPOBEPUTH

cocTosiHMe 0a3bl, eClId COCTOSIHUE IIJI0X0e HHGHpaeM

peMOHTHLﬁi IIPOEKT. HU3MEHATh 30eChb HHYEero He

6ymem. CmoTpuM fasee. [lajee UAYT IPU IPOBEPKU U
WCIIOJIb30BaHUE IIPOEKTOB YBENIWYEHUST KOJUYeCTBa

GaTapeli, pyOHUKOB ¥ 1a00paTOPUI:

if (IsProjectAvail(34,aAvailProjects) and
(aGame[aPlayerNumber].Mines<3) and
(aGame[aPlayerNumber].Base>35) and
(aGame[aPlayerNumber].Shield>2))

return 34;

if (IsProjectAvail(33,aAvailProjects) and
(aGame[aPlayerNumber].Battery<4) and
(aGame[aPlayerNumber].Base>35) and
(aGame[aPlayerNumber].Shield>2))

return 33;

if (IsProjectAvail(35,aAvailProjects) and
(aGame[aPlayerNumber].Labs<3) and
(aGame[aPlayerNumber].Base>35) and
(aGame[aPlayerNumber].Shield>2))

return 35;

T.e. €CIIHU COCTOsTHHEe Oa3bl HOPpMaJIbHOE€ TO MO2KHO
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YBEIUYUTL KOJIMYECTBO 0OaTapel, pPYOHUKOB U %

Pe3ynbTaT Mrpbl = |EI|5|
Ha60paT0pHI:I. Ho xkak BHUIOHO 4YTO KOJIM4YeCTBO epewdt mropor @ SimpleBeot wl.0 (Pascal) ﬂ
Erwopoit mrpor - SimpleBot wl. 1 (C++)
OaTapeli, PyOTHUKOB U jabopaTopuil OymeT He OOJIbIle Eommectso urp: 1000
SimpleEot wl.0 (Pascal) : mommmecTeo nobenm &7
4,3,3 COOTBETCTBEHHO. JTU CTPOYKU MBI MEHSTh HeE SimpleBot wl.l (C++) : mommecTeo moBen 943
Kommecreo mrrefir 30
6yneM, H06aBHM OOIIOTHUTEJIbHBIE CTPOYKH SimpleBot wl.0 {(Pascal) : wommecTeo oumbom O
SimpleBot wl.1l (C4++) : mommecreo oumtBom O
OTBe€YaKIlue 3a YCUJIIEHHOE Pa3BUTHUE 0a3bl: SimpleBot wl.0 {Pascal] : 32060 oumoE
SimpleBot wl.l (C++) @ 171740 oumoEe 5
if (IsProjectAvail(34,aAvailProjects) and ‘I I ’I
(aGame[aPlayerNumber].Mines<6) and ,D,BOHHOM KWK AR COXPaHEHIMS Nora oK |
(aGame[aPlayerNumber].Base>45) and

(aGame[aPlayerNumber] .Shield>10)) Puc. 1. Pe3ynbrate! urper SimpleBot v1.1

return 34;

if (IsProjectAvail(33,aAvailProjects) and PaccmoTpuM moBemeHue OoTa... B Hawame, 60T

(aGame[aPlayerNumber] .Battery<7) and IIPOBEPSIET COCTOSIHME 0a3bl M €CJIM OHO IIJIOXOE, TO
(aGame[aPlayerNumber].Base>45) and

(aGane [aPlayerNunber] .Shield>10)) BEIOMpaAeT TPOEKT pEeMOHTa  0a3bl, IIPOBEPSET
return 33; yCHOBUS HadYalabHOTO pa3BuTHUs (kKorma OaTaped,

PYOHUKOB u JjabopaTopuil COBCeM Majo). 3aTteM
if (IsProjectAvail(35,aAvailProjects) and

(aGame [aPlayerNumber] . Labs<5) and IIpoBepsaeT YCIIOBUSA YCHUIIEHHOI'O Pa3BUTUA 6a3el U

(aGame[aPlayerNumber] .Base>45) and aTaKywIlgue IIPOEKThl, ¥ B CaMOM KOHIE, €CJIi HHU
(aGame[aPlayerNumber].Shield>5))

OOHO YCJIOBHME€ H€ BHIIIOJIHHUIIOCH, TO cnyqaﬁHo
return 35;

BRIOMpaeT MPOoeKT. YTO MOXKHO H3MEHHUTH B IIEPBYIO
Teneps KOJINYECTBO OGaTapeti, PYOHUKOB u ouyepenp? OuYeBUOHO, YTO YCIOBHUS HAYaJIBHOIO
nabopatopuii OymeT yBenuuuwBaThbCs OO0 7,6,5 pasButus 6a3wl. ba3y coemaeM He MeHee 35 eIUHUII U
COOTBETCTBEHHO. Pa3Butne 6a3bl OymeT IIUT He HYJIeBHIM. TaKXkKe CIIMIIKOM XXEeCTKHUE yCJIOBUS
OCYILIECTBIISAITBCS TOJIBKO B TOM CJiy4ae €CJIi YCHJIEHHOTO pa3BuTus 0a3bl. BOT uX HaM ¥ HAMo
cocTtossHue 0a3bl OYeHb xopoilrnee. B HaGOp TPOEKTOB  U3MEHUTh. BOT 4TO y MeHs monyuunocs [3]:
MBI OOOABMIM IIPOEKT HoMep 29, BOIpoc Kyma

if IsProjectAvail(BuildMineProject,aAvailProjects) and
BCTaBUTb ero 00paboTKy 4TOOB HEe YXYOUIUTH UIPY

(aGame[aPlayerNumber].Mines<3) and

oota. ITocne IIPOBEPOK Ha pa3BUTHUE 0a3bl eCThb TaKue (aGame[aPlayerNumber].Base>25) then

CTPOKH: begin
Result:=BuildMineProject;
. . . . . exit;
if (IsProjectAvail(46,aAvailProjects)) return 46;
end;

if (IsProjectAvail(28,aAvailProjects)) return 28;

if IsProjectAvail(BuildBatteryProject,aAvailProjects) and
B IIEPBYIO o4yepensb oOpabaTHBaeTCs HAIUYKUe IIPOeKTa

(aGame[aPlayerNumber].Battery<4) and

HOMep 46 a moroMm 28. BcTaBUM IIPOBEPKY ITPOEKTa (aGame [aPlayerNumber] .Base>25) then

HOMep 29 MeXAy HUMU: begin
Result:=BuildBatteryProject;

exit;
if (IsProjectAvail(46,aAvailProjects)) return 46; d
end;
if (IsProjectAvail(29,aAvailProjects)) return 29;

if (IsProjectAvail(28,aAvailProjects)) return 28; . X 3 . . . .
if IsProjectAvail(BuildLabProject,aAvailProjects) and
(aGame[aPlayerNumber].Labs<3) and

KOMHHHpreM 60Ta: 3allyCKa€eM HIPy, CTAaBUM 500 (aGame[aPlayerNumber] .Base>25) then

UTP ¥ CMOTPUM Pe3yNbTaT (CM. pUCyHOK 1). Pe3ynbTaT begin  Result:=BuildLabProject;

exit;
oueBUAeH, BHIUTPHIN B 84% wurp. Ho HeT mpepena )
end;

COBEPIIIEHCTBY.
if IsProjectAvail(BuildBatteryProject,aAvailProjects) and
(aGame[aPlayerNumber].Battery<7) and

Bo3Mo>XHOCTU ynyuuwieHua 6ota SimpleBot v1.2
(aGame[aPlayerNumber].Base>40) and

Ha Delphi
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(aGame[aPlayerNumber].Shield>10) then
begin
Result:=BuildBatteryProject;
exit;

end;

if IsProjectAvail(BuildMineProject,aAvailProjects) and
(aGame[aPlayerNumber] .Mines<6) and
(aGame[aPlayerNumber] .Base>40) and
(aGame[aPlayerNumber].Shield>10) then
begin
Result:=BuildMineProject;
exit;

end;

if IsProjectAvail(BuildLabProject,aAvailProjects) and
(aGame[aPlayerNumber].Labs<5) and
(aGame[aPlayerNumber] .Base>40) then
begin
Result:=BuildLabProject;
exit;

end;

HemHoro xoTemoch OBl CKaz3aTh PO KOJIUYECTBO
nmaGopatopuii. UX KONMMYECTBO YBEIMYUBAETCSI TOJIBKO
mo 5, TakK KaK CTPOUTENIbCTBO OOJIbIle IISTH
nabopaTopuit TpebyeT IOTOJTHUTEIEHOT O
CTPOUTEILCTBA 0asml. Boob1ie MIPOEKTHI
CITPOEKTHUPOBAHEI TaK, YTO Ha IIMHOHCKHE MTPOEKTEHI
HAJ0 MHOTO 3JIEKTPO3JIEMEHTOB M €CJId y Bac Majo
9JIEKTPO3JIEMEHTOB BHI HE CMOXKETe WMCIIOIb30BaTh
CHUJIbHEIE LITTHOHCKHE MTPOEKTHI. [IpaBuUIbHOE
pa3BuTHe Ha jabopaTopuuM U  HCIOIb30BaHUE
IIMHOHCKUX I[IPOEKTOB MOXKET CTaTh pPeIlaloluM

¢dakTOpoM B 1mobemde Baiero 60Ta.

Temeph IIOCMOTPHUM CIIMCOK IIPOEKTOB BEIOMPAEMEIX
6oroM. VYmanmum 28 mpoekT u pobaBum (31)
CynepAtaka 4. En 26, Me 16, El 10 : ->49 B utore

II0J1y4YaeM TaKOM CIIMCOK IIPOEKTOB:

const STRATEGY:array[0..MaxProjectsToPLayer-1] of integer =
(5, 6, 11, 13, 16, 18, 20, 28, 31, 33, 34, 35, 44, 45, 46);

W BcTaBUM 0OpOBEPKY HCHOIb30BaHUSA 31 mpoekTa
Iepel BCeMU aTaKyIIMMHU I[IPOeKTaMHu, T.e. €ro

Hanmuyue OymeT o6pabaTeIBAaTHCS B IEPBYIO OYEPenb:

if IsProjectAvail(31,aAvailProjects) then
begin
Result:=31;
exit;

end;

UIrPOBAA AOLKA
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if IsProjectAvail(46,aAvailProjects) then
begin
Result:=46;
exit;

end;

if IsProjectAvail(29,aAvailProjects) then
begin
Result:=29;
exit;

end;

ITpoBepKky Hanmuuus MPoekToB 45 u 44 octaBuM 0e3
W3MEHEHHUs, a BOT B KOHIIE IIPX CJIy4alHOM BEIOODE
IIpoeKTa M3MeHuM 4Yucjao 15 Ha 8, TakuM oOpasom,
cny4yariHo OyOyT BHIOMpAThCS TONBKO IIEpBHe 8
IIPOEKTOB M3 CIUCKa NOCTYIHBIX IPOEKTOB, @ UMEHHO

IIPOEKTEI MEJIKUX aTaK U PEMOHTa 06asml:

repeat
Result:=aAvailProjects”~[random(8)];

until Result<>0;

KoMmmunupyeM ¥ CMOTPUM Pe3yabTaThl (CM. PUCYHOK

2). Pesynwrart - BRIUrpHII Gonee 60% urp:

_ioix

Mepewst Mrpok - SimpleBot wl.Z2 (Pascal) ﬂ
Erwopoit mrpor - SimpleBot wl. 1 (C++)

Komrmecreo mop: 10000

SimpleBot wl.Z (Pascal) : moimmecTeo mobexy 6339

SimpleBot wl.1l (C++) @ mommecreo nmofex 3100

KommmiecTeo ek 561

ZimpleBot wl.Z (Pascal] @ mommecTEo owrdBom O

SimpleBot wl.1l (C++) : morpmecreo ouwsbom 0

SimpleBot wl.Z (Pascal) : 1341020 o™EHGE

SimpleBort wl. 1l (C++) - 758000 oumom =
.| | 3

OBOAHOIA KNk ANs CoXpaHeHd nora OF |

Puc. 2. Pe3ynbTaThl urpsl SimpleBot v1.2

Pecypchbl

Ckauvatp wucxomuuku SimpleBot v1.1. (C++)
http://pkonkurs.ru/wp-content/uploads/2010/
06/SimpleBotCpp v11.zip
Ckauatp Fortress 2 build 2026 + FortUI build
1004 http://pkonkurs.ru/wp-content/uploads/201
0/06/Fortress-2-2026-+-FortUI-1004.zip
Ckauarthp Fortress 2 build 2026 beta + SimpleBot
v1.2 http://pkonkurs.ru/wp-content/uploads/2010
/06/Fortress-2-2026-+-FortUI-1004-+-SimpleBot-
vl.2.zip

IToo pedakuyueti Cepees Bado...
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DTa cxeMa I03BOJISIET pPemuTh Jiobble mpobnemer B 20 20 20!

MaKCHUMaAJIbHO KOPOTKHWE CPOKU:

s e 714 100 0
o 00013
[ emonne L {on pemmmn poborent | =] Tuwet porat 37085
20 20 20!

™
l Jepem v1o npe cebe J.—M‘Km-m@moﬁmmuﬂ One, = 3pa THE 97O cenan!
-

T - caninlt necnacTRml Kro-1mfiy s 11-3 57010
paccepmncal

net

dunococdusa Ha nanbuax

IYPOK i oneTe

1. TInatoHu3M. 4 BcmomMHUHII! ¥V MeHs eCTh IajabIbl!

[ -]

Tl MOMETIE COATHTS BEHY

2. HeonnatonusMm. Y wMeHs ecTb manbilpl!l Ho aTo

A koro-uiGy . Apyroro?
_d! - BCIIOMHHUII HE ...
mm:omm 3. Atomua3M. Ilanmbpiiel €CTh, HO TOJIBKO OYEHb
e MaJlIeHbKNeE, U UX OYeHb MHOIO.
A kaxk BbI pemnraeTe cBou mpo61eMbI? 4. Kunuku. [Tanbisl ectsb. Ho 3auem?
5. CrounusM. ITanblbl HEUM30€KHEL.
Becenble CTUXM (UUTATh HAAO BCIIYX): 6. HMymam3M. Mou najsblibl - BCEM TajibllaM HajibIlbl!
21542 7. 3opoacTpu3M. EcTh manbIbl JieBble, €CTh IaJIbILIbl
42 15 paBble U UX IIOPOBHY.
37 08 5 8. MugyusM. Kaxpgomy manbily - 1o Kapme!
20 20 20! 9. BymousMm. Ilanbuel OpeHHBI - TaK Ha QUr oHU
HY2KHBI?
38 46 10. Kordyuarctso. ITanpuet. [IpocTO mambIlbl.
0420 11. Jaocusm. OT nanblieB HUKyOa HEe OEeHEeIIbCs.
7 08 33 12. XpuctuancTBo. IlanbleB IsATh, HO JaJOHBL-TO
20 20 20! onHa!
13. XpucTtuaHcKasa epech. A ManblieB-TO He MIATh!
45108 2 14. CpenHeBekoBas ¢uinocopusi. Ilanbilbl HEIIOCTHU-
47 16 JKUMEL.
34502 15. ®unocodus Bo3poxkaeHus. A abLbl-TO €CTh!

16. VicnmaM. HeT nasnblieB KpOMe MOUX.

17. CencyanuaMm. Ecnu ymaputh o manbiiaM u OymeT
0GOIbHO, TO OHU €CTh, a eCJIX He O0JIbHO - TO UX HeT.
18. UpeanuaM. ITanblbl €CTh, IIOTOMY 4YTO S AyMaio,
YTO OHU €CTb.

19. CyObeKTUBHEIM ugeanu3M. BoT nepecTtaHy aymMaThb
O Tajbllax - ¥ OHU UCYE3HYT!

20. Arsoctunu3m. [Tanblb-TO €CTH, HO BOT, IOOU, 3TO
OOKaXU...

21. MatepuanusM. [lanbibl €CTh, IIOTOMY-TO I O HUX

U gyMaro.

22. JwvajneKTUYeCKUU MaTepuanusM. EOUHCTBO H
6opbba MPaBhIX U JIEBHIX MTAIbIEB.

23. Pammonanmu3m. Ilanpnbl ecTb. MIX He MOXKeT He

OBITE.

24. Ckentuiu3Mm. ITogu, pa36epuch B 9TUX ITaabiax!

Kak 3T0 0OBSCHUTL? 25. [NeTepMUHU3M. ITO, CMOTPS KaKue MajbIbl.
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26. TIpocBemieHume. A UYTO TH CcAejiam O CBOUX
nanpien?!

27. TerenpsiHcTBO. Ilampnpl ecTts! HOo HEDOHATHO -
Kak?!

28. HummneanctBo. He cTouT OOJro rinsgmeTh Ha CBOU
Tanblbl, HAYE OJHAXKObI OHU B3TJISTHYT Ha TeOs.

29. MapkcusM. JTO KakK [Ba Majblia.

30. Mapkcus3M - JIEHMHU3M. ODTO KaK [Ba majblla 00
acdanbT.

31. MppamnuoHanu3M. A eCTb TU MaJIbILbI?

32. I[MTo3utuBu3M. I1anbiibl DaabllaMU, OOHAKO...

33. Ok3ucCTEeHUHAINU3M. ['Ie-T0 y MeHs OBLTH TabIIHL...
Camorner metut co ckopoctbio 800 wm/cek. Ero
IOTOHSIET BPaXKECKHH HCTpeOuTeslb. A MBI B XBOCTE
Bpary.
CKOpOCTh BRIJIETA OyJIM M3 CTBOJa, momyctuM, 750

YCTQHOBUJIM TyJIEMET ¥ CTPEJbHYIHd II0

Mm/cek. Yto Oymer? Ilo OTHOIEHWIO K 3eMie

IIOJIy4YaeTCsI, YTO IyJis HOOJIKHA [OBUTAThCSA BCJIEN 3a
HaAIllUM CaMOJIETOM CO CKOpocThio 50 M/cek., T.e.

JIeTETh «3aMOM-HaIepem» ?

...IIpO3BaHUBAETCSA TecTepoM U IokKa3wiBaeT oT 300
OmMm mo 1.5

IIPUJIOKEHU .

KOM, B 3aBHCHMOCTH OT TO4YeK

Martepuan XpyHnKWH, IIPU IIONBITKE
NUIUTh HOXKOBKOM Kpomwutcs. He roput, OBITOBOM
Hanu4dne

IO3UMETP Pagro0aKTHBHOCTH He

TMOKa3kIBaeT. YTO 3TO MOXKET OBITH?

Cnenas medarts - 370! CuXy, nepenedaTeiBal0 KHUTY

(cecmpe 0415 yuebvl HA00)

Munycel YIIC-a: pgoMa 3JIeKTPUYECTBO OTKIIIOYUUIIH,

111, TOJIBKO Yepe3 20 MUHYT 3aMeTHl...

- M3-3a Balero AypauKoro a[XeMmuIIHOTO aKCess Y

MEHSA CKa3HUIIHUK IUCUANHBIN C HOEITHUKOM

paugoBCKUM OOIIIKaMU CHEePOPUBAIOTCH.

- Yto nyuiue, AMD wunu Intel ?
- CMOTpPS KyQda CoBaTh...
Takoe oulyUleHUe, 4YTO Hawu paspadboTyuku

00eBOM TEXHUKHM U  BOOPYXKEHUS  HEMHOXKKO
M37IeBAIOTCS HaA CBOMMHU 3apyOeXKHBIMU KOJIJIETaMMU.
B cMbIciie Ha3BaHUM CO30aBaeMOM MMHU TEXHUKH. BoT
y T'epmanum ects TaHK «Jleomapp». ¥V W3pawnsa -
«MepkaBa» (boeBasi konecHuuia). ¥ AMepHKHM TaHK
«Abpamc», oba B 4YecCTb

y O®panmuu «JIekiepk»,

3HaMEHHUTEIX IT'€HepPaJioB.

A y Hac - T-72B «Poratka». B dyectp poratku. He

IIOHATHO II0OYeMy, 3aTo MOoHATHO, 4To KBH Mor

POOMUTHCS TONLKO y HAC.

Wnu, HampuMmep, OepyT aMepHUKaHIBI M HA3BIBAIOT
CBOIO CaMOXOfHYI0 rayouny «Ilanagus». A aHrnndaHe
CBOIO Ha3blBaloT «Apuep>» (Jlyunuk). Bce nytem. TyT
OOXOOAT HAIlM M TOBOPSAT: CMOTPUTE ciloga. Bot
2C1 2C3

«AKanusi», caMoxonoHbli MuHoMeT 2C4 «TronbpmaH» U

CaMOXOIOHBIE  TayOuIIbI «I'BO3OMKa>»,
OanbHOOOMHBIE CaMOXOAHbIe MyIIKU 2C5 «'MaIiuHT» U
2C7

cHapsagamu. HioxaiiTe, moxkanyiicta, 6ykeT. A 4T00

«[IMOH», CIIOCOOHEIE CTPEeNSTh SIIePHBIMU
BaM COBCEM CTaJjIio HEeIIOHSITHO U CTPAIIHO, Obljia y Hac
ellle pakeTa Iof Ha3BaHueM «Kpomka».

A uro06 BH erme Goybllle 3aAyMalliCh, TSIXKEIYIO

GOGBYIO MalllMHY MMOOOEP2KKHW TAaHKOB MBI Ha3BaJlu
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«Pamka». A wuT0o6 y Bac Oamka 3aKpyXKHach,
HOBEHUIIINY PaKeTHBHIN KOMIIIEKC 0eperoBoi OOOPOHEI
MBI Ha3Banu «bai».
BaC UOMOTCKas yielbKa Ha

A utob y pemne

obGpa3oBasyiach, HAIll CaMbIi MOIIHBEIM B wMupe 30-
CTBOJIBHBEIM caMOXOmHBIM orHemeT TOC-1 Ha3bIBaeTcs

«BypaTuHO».

A uTO0 Bac OpsM CEerofHs e B OyPAOM YBE3JIM - Halll
noncTBONbHEIM TrpaHaToMeT [TI-30 mMeeT Ha3BaHUe

«ObOyBKa».

A exenu 4YTO, TO €CThb elle 82-MM aBTOMATUYECKUH

muHoMeT 259 Bacunek», poTHBM wMuHOMeT 2514

«ITogHOC», MHUHOMET 2C12 «Canu»,
MEXKOHTHHEHTaJIbHas OasIucTHYecKas pakeTa
«Kyprep» (o] SIOEePHBIM 3apsaaoM,

MEeXKKOHTHMHEHTaJlbHasA OannmucTudeckass paketa PT-
23 YTTX «Monoge1» Cc mecsAThi0 AOePHBEIMU 3apsAagaMHy,
aToMHasI momyjomka mpoekta 705 «JIlupa», cucrema
yIOpaBJleHUsI apTUJUIEPUUCKUM OrHeM «KamyCTHHK»,
KOHTeNHepHass CcHucreMa

yIOpaBJIeHUsI pPaKeTaMu

«®aHTacMaropus», CaMOXOJHOe opynue

«KoHfieHCaTOp» ¥ TpaHaTa [ [OACTBOJIBLHOIO

rpasatoMeta 71124 «Ilogkupbimn». «KamiomoH» -

60eBoit TTPOTHUBOTAHKOBHIH

BY B

CaMOHAaBOISIIUNACS

JJIEMEHT O KacCeTHOH APTUITITIEPUHN.

«ITonmyduHan» - GECKOHTAKTHHINM B3phIBaTeab 93343.
«OKaMeHEeJIOCTh» - YTO-TO U3 BOMCK cBa3u unu [1BO...
I[TporpaMMHO-TeXHUYECKUU panronIoKaluOHHBIN

KOMIIJIEKC aKTHUBHOT'O BO3[IEUCTBUS Ha TuUapo-

METEeOPOJIOTHYECKHe IIPOIECCHl «XMapKa».
Hy wu 1©pocTo  HeTpuBHAJNIbHBEIE  aCCOLHAIIAU:
aptunnepuiickag ACY IOJIKOBOTO YpPOBHSA «YcCIex»,

6ecmrymubii ATK «Kawapetika» (6Cl), CAY 2C9-1

«CBupHuCTeNnKa», NPOTUBOIIOKapHasa cucrema «HaHen»

(39113,

SCI)(IJGKTI/IBHB, KaK II0 Ha3BaHHUIO MOXKHO l'IOJIy'MaTB) u
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program Lesson1;



uses

  Forms,

  Unit1 in 'Unit1.pas' {Form1};



{$R *.res}



begin

  Application.Initialize;

  Application.CreateForm(TForm1, Form1);

  Application.Run;

end.
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unit Unit1;



interface



uses

  Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,

  Dialogs;



type

  TForm1 = class(TForm)

    procedure FormCreate(Sender: TObject);

    procedure FormPaint(Sender: TObject);

  private

    { Private declarations }

  public

    { Public declarations }

  end;



var

  Form1: TForm1;

  BufFon,BufSpr,BufPic,Buffer: TBitMap;



implementation

{$R *.dfm}



procedure TForm1.FormCreate(Sender: TObject);

begin

  BufFon:= TBitMap.Create;

  BufSpr:= TBitMap.Create;

  BufPic:= TBitMap.Create;

  Buffer:= TBitMap.Create;

  // загрузка рисунка из файла

  BufFon.LoadFromFile('data/star1.bmp');

  BufSpr.LoadFromFile('data/ship1.bmp');

  // размеры общего буфера = размерам буфера фона

  Buffer.Width := BufFon.Width;

  Buffer.Height:= BufFon.Height;

  // размеры буфера рисунка одного спрайта

  BufPic.Width := round((BufSpr.Width) / 2);

  BufPic.Height:= BufSpr.Height;

end;



procedure DrawShip1(i: byte);  // загрузка одного спрайта в буфер рисунка

begin

  BufPic.Canvas.CopyRect(bounds(0,0,BufPic.Width,BufPic.Height),

                         BufSpr.Canvas,bounds(i * 66,0,BufPic.Width,BufPic.Height));

end;



procedure TForm1.FormPaint(Sender: TObject);

var

  xS1,yS1: integer;  //  координаты  звездолета  'ship1'

begin

  xS1:= 250; yS1:= 466;

  DrawShip1(0);

  Buffer.Canvas.Draw(0,0,BufFon); // выводим фон в общий буфер

  Buffer.Canvas.Draw(xS1,yS1,BufPic); // выводим рисунок спрайта поверх фона в общий буфер

  Form1.Canvas.Draw(0,0,Buffer); // вывод обеих рисунков ( общего буфера) на форму

end;



end.
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program Lesson2;



uses

  Forms,

  Unit1 in 'Unit1.pas' {Form1};



{$R *.res}



begin

  Application.Initialize;

  Application.CreateForm(TForm1, Form1);

  Application.Run;

end.
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unit Unit1;



interface



uses

  Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,

  Dialogs, ExtCtrls;



type

  TForm1 = class(TForm)

    Timer1: TTimer;

    procedure FormCreate(Sender: TObject);

    procedure Timer1Timer(Sender: TObject);

    procedure FormKeyDown(Sender: TObject; var Key: Word;

      Shift: TShiftState);

    

  private

    { Private declarations }

  public

    { Public declarations }

  end;



var

  Form1: TForm1;

  BufFon,BufFonDop,BufSpr,BufPic,Buffer: TBitMap;

  xS1,yS1: integer;  //  координаты  звездолета  'ship1'

  xf,yf: integer;  //  координаты  вывода  общего буфера  на форму

  dyf: integer = 2; // приращение  изменения  координаты  yf  по вертикали

  dxS1,dyS1: integer; // приращение  координат звездолета по гориз. и вертик.

  ns: byte;  //  номер спрайта



implementation



{$R *.dfm}



procedure TForm1.FormCreate(Sender: TObject);

begin

  BufFon:= TBitMap.Create;

  BufFonDop:= TBitMap.Create;

  BufSpr:= TBitMap.Create;

  BufPic:= TBitMap.Create;

  Buffer:= TBitMap.Create;



  BufFonDop.LoadFromFile('data/star1.bmp'); // загрузка 1-го рисунка фона из файла

  BufSpr.LoadFromFile('data/ship1.bmp');    // загрузка спрайтов из файла



  BufFon.Width:= BufFonDop.Width;           //  размеры общего буфера фона

  BufFon.Height:= (BufFonDop.Height) * 2;   { по высоте = двум Height одного

                                             рисунка фона}

  BufFon.Canvas.Draw(0,0,BufFonDop);     //  заносим 1-й рисунок фона

  BufFonDop.LoadFromFile('data/star2.bmp'); // загрузка 2-го рисунка фона из файла

  BufFon.Canvas.Draw(0,540,BufFonDop);        //  заносим 2-й рисунок фона



  Buffer.Width:= BufFon.Width;  //  размеры общего буфера = размерам буфера фона

  Buffer.Height:= BufFon.Height;



  BufPic.Width:= round((BufSpr.Width) / 2); // размеры буфера рисунка одного спрайта

  BufPic.Height:= BufSpr.Height;



  //  начальные  значения  переменных

  xS1:= 250; yS1:= 1006;

  dxS1:= 4; dyS1:= 2;

  xf:= 0; yf:= -540; dyf:= 2;

end;



procedure DrawShip1(i: byte);  // загрузка одного спрайта в буфер рисунка

begin

  BufPic.Canvas.CopyRect(bounds(0,0,BufPic.Width,BufPic.Height),

                         BufSpr.Canvas,bounds(i * 66,0,BufPic.Width,BufPic.Height));

  BufPic.Transparent:= true;  //  зададим прозрачность фона рисунка спрайта

  BufPic.TransparentColor:= BufPic.Canvas.Pixels[1,1];

end;



procedure TForm1.Timer1Timer(Sender: TObject);

begin

  ns:= ns + 1; if ns > 1 then ns:= 0; // смена спрайтов

  DrawShip1(ns);



  yf:= yf + dyf; if yf > 0 then begin yf:= -540; yS1:= 1006; end; // приращение yf

  yS1:= yS1 - dyS1; // приращениие звездолета обратно приращению фона

  Buffer.Canvas.Draw(0,0,BufFon); // выводим фон в общий буфер

  Buffer.Canvas.Draw(xS1,yS1,BufPic); // выводим рисунок спрайта поверх фона

  Form1.Canvas.Draw(xf,yf,Buffer); // выводим все  на  форму

end;



procedure TForm1.FormKeyDown(Sender: TObject; var Key: Word;

  Shift: TShiftState);

begin

  case Key of

  37: begin        //  клавиша "стрелка" - влево

        if xS1 <= 0 then EXIT; { если звездолет у левого края формы

                                  xS1 не изменяется}

        xS1:= xS1 - dxS1; // движение звездолета влево

      end;

  39: begin       //  клавиша "стрелка" - вправо

        if xS1 >= 630 then EXIT; { если звездолет у правого края формы

                                  xS1 не изменяется}

        xS1:= xS1 + dxS1; // движение звездолета вправо

      end;

  end;

end;



end.
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program Lesson3;



uses

  Forms,

  Unit1 in 'Unit1.pas' {Form1};



{$R *.res}



begin

  Application.Initialize;

  Application.CreateForm(TForm1, Form1);

  Application.Run;

end.
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unit Unit1;



interface



uses

  Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,

  Dialogs, ExtCtrls;



type

  TForm1 = class(TForm)

    Timer1: TTimer;

    procedure FormCreate(Sender: TObject);

    procedure Timer1Timer(Sender: TObject);

    procedure FormKeyDown(Sender: TObject; var Key: Word;

      Shift: TShiftState);

    

  private

    { Private declarations }

  public

    { Public declarations }

  end;



var

  Form1: TForm1;

  BufFon,BufFonDop,Buffer: TBitMap;

  BufShip1,BufShipR: TBitMap;  // буферы  спрайтов

  BufPicS1,BufPicR: TBitMap;  //  буферы  изображений  одного спрайта



  xf,yf: integer;  //  координаты  вывода  общего буфера  на форму

  dyf: integer; // приращение  изменения  координаты  yf  по вертикали



  xS1,yS1: integer;  //  координаты  звездолета  'ship1'

  dxS1,dyS1: integer; // приращение  координат 'ship1' по гориз. и вертик.



  xR1,yR1,xR2,yR2: integer;  //  координаты  звездолетов  'ship2 - ship5'

  dyR1,dxR2,dyR2: integer; // приращение  координат 'ship2 - 5'



  ns,nr1: byte;  //  номер спрайта и выбор ship2 - ship5

  nr2: byte = 3;



implementation



{$R *.dfm}



procedure TForm1.FormCreate(Sender: TObject);

begin

  BufFon:= TBitMap.Create;

  BufFonDop:= TBitMap.Create;

  Buffer:= TBitMap.Create;



  BufShip1:= TBitMap.Create;

  BufPicS1:= TBitMap.Create;

  BufPicR:= TBitMap.Create;



  BufFonDop.LoadFromFile('data/star1.bmp'); // загрузка 1-го рисунка фона из файла

  BufShip1.LoadFromFile('data/ship1.bmp');    // загрузка спрайтов из файла



  BufFon.Width:= BufFonDop.Width;           //  размеры общего буфера фона

  BufFon.Height:= (BufFonDop.Height) * 2;   { по высоте = двум Height одного

                                             рисунка фона}

  BufFon.Canvas.Draw(0,0,BufFonDop);     //  заносим 1-й рисунок фона

  BufFonDop.LoadFromFile('data/star2.bmp'); // загрузка 2-го рисунка фона из файла

  BufFon.Canvas.Draw(0,540,BufFonDop);        //  заносим 2-й рисунок фона



  Buffer.Width:= BufFon.Width;  //  размеры общего буфера = размерам буфера фона

  Buffer.Height:= BufFon.Height;



  BufPicS1.Width:= round((BufShip1.Width) / 2); // размеры буфера рисунка одного спрайта

  BufPicS1.Height:= BufShip1.Height;            //ship1



  BufPicR.Width:= 100;            // размеры буфера рисунка одного спрайта

  BufPicR.Height:= 80;            //ship2 - ship5



  //  начальные  значения  переменных

  xS1:= 250; yS1:= 1006;

  dxS1:= 4; dyS1:= 2;

  xf:= 0; yf:= -540; dyf:= 2;

  xR1:=50; yR1:= 450; dyR1:= 4;

  xR2:=350; yR2:= 450; dxR2:= 1; dyR2:= 3;

  Randomize;

end;



procedure DrawShip1(i: byte);  // загрузка одного спрайта в буфер рисунка

begin

  BufPicS1.Canvas.CopyRect(bounds(0,0,BufPicS1.Width,BufPicS1.Height),

                         BufShip1.Canvas,bounds(i * 66,0,BufPicS1.Width,BufPicS1.Height));

  BufPicS1.Transparent:= true;  //  зададим прозрачность фона рисунка спрайта

  BufPicS1.TransparentColor:= BufPicS1.Canvas.Pixels[1,1];

end;



procedure DrawShipR(i,j: byte);  // загрузка одного спрайта в буфер рисунка

begin

  BufShipR:= TBitMap.Create;

  BufShipR.LoadFromFile('data/ship' + IntToStr(j+2) + '.bmp');    // загрузка спрайтов из файла

  BufPicR.Canvas.CopyRect(bounds(0,0,BufPicR.Width,BufPicR.Height),

                         BufShipR.Canvas,bounds(i * 100,0,BufPicR.Width,BufPicR.Height));

  BufPicR.Transparent:= true;  //  зададим прозрачность фона рисунка спрайта

  BufPicR.TransparentColor:= BufPicR.Canvas.Pixels[1,1];

  BufShipR.Free;

end;



procedure TForm1.Timer1Timer(Sender: TObject);

begin

  ns:= ns + 1; if ns > 1 then ns:= 0; // смена спрайтов

  DrawShip1(ns);

  yf:= yf + dyf; if yf > 0 then begin yf:= -540; yS1:= 1006; end; // приращение yf

  yS1:= yS1 - dyS1; // приращениие звездолета обратно приращению фона

  yR1:= yR1 + dyR1;

  xR2:= xR2 + dxR2; yR2:= yR2 + dyR2;

  if yR1 >= yS1 + 100 then

  begin

    xR1:= random(600);

    yR1:= yS1 - 600 ; nr1:= random(4);

  end;

  if yR2 >= yS1 + 100 then

  begin

    xR2:= random(600);

    yR2:= yS1 - 600 ; nr2:= random(4);

  end;

  Buffer.Canvas.Draw(0,0,BufFon); // выводим фон в общий буфер

  Buffer.Canvas.Draw(xS1,yS1,BufPicS1); // выводим рисунок 1-го спрайта поверх фона

  DrawShipR(ns,nr1);

  Buffer.Canvas.Draw(xR1,yR1,BufPicR); // выводим рисунок 2-го спрайта поверх фона

  DrawShipR(ns,nr2);

  Buffer.Canvas.Draw(xR2,yR2,BufPicR); // выводим рисунок 3-го спрайта поверх фона

  Form1.Canvas.Draw(xf,yf,Buffer); // выводим все  на  форму

end;



procedure TForm1.FormKeyDown(Sender: TObject; var Key: Word;

  Shift: TShiftState);

begin

  case Key of

  37: begin        //  клавиша "стрелка" - влево

        if xS1 <= 0 then EXIT; { если звездолет у левого края формы

                                  xS1 не изменяется}

        xS1:= xS1 - dxS1; // движение звездолета влево

      end;

  39: begin       //  клавиша "стрелка" - вправо

        if xS1 >= 630 then EXIT; { если звездолет у правого края формы

                                  xS1 не изменяется}

        xS1:= xS1 + dxS1; // движение звездолета вправо

      end;

  end;

end;



end.
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program Lesson4;



uses

  Forms,

  Unit1 in 'Unit1.pas' {Form1};



{$R *.res}



begin

  Application.Initialize;

  Application.CreateForm(TForm1, Form1);

  Application.Run;

end.
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{ ******************************************************************

           Modul   -   LoadObjectToBufferMod   -

  Модуль загрузки объекта (из массива спрайтов файла SpriteName)

  по фону ( файл FonName) с возможностью изменения размера объекта 

  ****************************************************************

  разработка -  Владимир Дегтярь ака DeKot - 2008 г. - degvv@mail.ru 

        << разрешено к свободному применению  (Free) c указанием 

		    автора и ссылкой на сайт www.programmersforum.ru >>

  ***************************************************************** }



unit LoadObjectToBufferMod;



interface



uses

  Windows, SysUtils, Classes, Graphics, Controls; // Jpeg (для файлов .jpg)



var

  // битовые образы фона и объекта (1-го спрайта) и общего буфера

  BufFon,BufFonD,BufPic,Buffer: TBitMap;

   // размеры  фона и общего буфера

  WF,HF: integer;

   // размеры объекта (1-го спрайта) - PICture

  WP,HP: integer;



procedure InitFon(nw,nh: byte; FonName: string); // инициализация буферов фона 

procedure LoadFon(xf,yf: integer; FonName: string);  // загрузка буфера фона

procedure InitBuff;  // инициализация общего буфера

procedure FreeBuff;  // уничтожение общего буфера

function InitSprite(SpriteName: string; N_goriz,N_vertic,N_stroka, N_kadr: byte): byte;

  // функция инициализации и загрузки изображением из файла буферов спрайтов и рисунка 

procedure LoadBuff(xf,yf,xs,ys,bs: integer);  // загрузка общего буфера



implementation



procedure InitFon(nw,nh: byte; FonName: string);       //  #1

    // nw,nh - кол-во файлов фона в ширину и в высоту

var

  WFd,HFd: integer; // размеры фона с 1-го файла

begin

  BufFonD:=TBitMap.Create;

  BufFon:= TBitMap.Create;

    // загружаем рисунок фона

  BufFonD.LoadFromFile(FonName); //   загрузка из файлов .bmp 

  {BufFonD.LoadFromResourceName(hInstance,FonName); // из файла ресурсов .RES }

   // размеры буферов фона

  WFd:= BufFonD.Width;

  HFd:= BufFonD.Height;

  BufFon.Width:= nw * WFd;

  BufFon.Height:= nh * HFd;

  WF:= BufFon.Width;

  HF:= BufFon.Height;

  // назначаем соответствие палитр цветов

  BufFon.Palette:= BufFonD.Palette;

end;



procedure LoadFon(xf,yf: integer; FonName: string);     //  #2

  { xf,yf -координаты вывода фона на канву BufFon,   

    FonName - файлы .bmp фона}

begin

  BufFonD.LoadFromFile(FonName);    // *** загрузка из файлов .bmp 

  {BufFonD.LoadFromResourceName(hInstance,FonName); // из файла ресурсов .RES }  

  BufFon.Canvas.Draw(xf,yf,BufFonD); 

end;



procedure InitBuff;        // #3 

  // инициализация дополнительного буфера для вывода на форму;  

begin

  // дополнительный буфер  

  Buffer:= TBitMap.Create;

  // размеры дополн. буфера

  Buffer.Width:= WF;

  Buffer.Height:= HF;

  // назначаем соответствие палитр цветов

  Buffer.Palette:= BufFon.Palette;

  Buffer.Canvas.CopyMode:= cmSrcCopy;

  // заносим весь фон в буфер

  Buffer.Canvas.Draw(0,0,BufFon);

end;



procedure FreeBuff;    // #4

begin

  Buffer.Free;  // "переустанавливаем" фон; при этом все изображения, которые были на 

  InitBuff;     // фоне  уничтожаются 

end;



function InitSprite(SpriteName: string; N_goriz,N_vertic,N_stroka, N_kadr: byte): byte;  //  #5

var

  // инициализация спрайтов;

  { SpriteName - файл .bmp массива спрайтов;

    N_goriz,N_verti - кол-во спрайтов в строке и кол-во строк

    N_stroka - номер строки

    N_kadr -   номер выводимого спрайта в строке (начинается с нуля)

       ********

    битовый образ массива спрайтов,

    область загрузки объекта (1-го спрайта) и

    область спрайта из массива (файла) спрайтов}

  BufSprite: TBitMap;

  RectPic, RectSprite: TRect;

begin

  // загружаем массив спрайтов в буфер спрайтов

  BufSprite:= TBitMap.Create;

  BufSprite.LoadFromFile(SpriteName);    // *** загрузка из файлов .bmp } 

  {BufSprite.LoadFromResourceName(hInstance,SpriteName); // из файла ресурсов .RES }  

  // буфер объекта (1-го спрайта)

  BufPic:= TBitMap.Create;

  { определяем и устанавливаем размеры

    буфера спрайта и дополнительного буфера}

  WP:= round(BufSprite.Width / N_goriz);

  HP:= round(BufSprite.Height / N_vertic);

  BufPic.Width:= WP;

  BufPic.Height:= HP;

  //  область для загрузки объекта (спрайта) 

  RectPic:= Bounds(0,0,WP,HP);

  //  область загружаемого объекта (1-го спрайта) из массива спрайтов

  RectSprite:= Bounds((N_kadr * WP),((N_stroka - 1) * HP),WP,HP);

  //  загрузка объекта (спрайта) в буфер рисунка

  BufPic.Canvas.CopyRect(RectPic,BufSprite.Canvas,RectSprite);

  //задаем прозрачность объекту (спрайту)

  BufPic.Transparent:= true;

  BufPic.TransparentColor:= BufPic.Canvas.Pixels[1,1];

  // готовим переход к след. спрайту

  Inc(N_kadr); 

  if N_kadr = N_goriz  then  N_kadr:= 0;

  Result:= N_kadr;

  BufSprite.Free;

end;





 

procedure LoadBuff(xf,yf,xs,ys,bs: integer); // #6

var

   { xf, yf - координаты области вывода фона в буфер(предыдущ.коорд спрайта);

     xs, ys - координаты вывода спрайта на фон (новые координ.);

     bs - величина изменения размера спрайта в pixels ( +bs - увелич. -bs - уменьш.);

         **********

     области выбираемых фона и дополнит. буфера}

  RectFon,RectBuf: TRect; 

begin

  // определяем области

  RectFon:= Bounds(xf,yf,WP,HP);

  RectBuf:= Bounds(xf,yf,WP,HP);

  // введем фон в общий буфер

  Buffer.Canvas.CopyRect(RectBuf,BufFon.Canvas,RectFon);

  { наложим в общем буфере на фон рисунок объекта

    c прозрачным фоном c учетом изменения размера bs}

  Buffer.Canvas.StretchDraw(Bounds(xs,ys,WP + bs,HP + bs),BufPic);

  BufPic.Free;

end;



END.



{Битовые образы фона (BufFon и BufFonD инициализируются (создаются - Create) в программе

 проекта всего один раз при инициализации программы (обычно вызовом процедуры InitFon в

 событиях OnCreate или OnActivate). Методы InitBuff,FreeBuff,InitSprite,LoadBuf  в прог-

 рамме  вызываются неоднократно.Соответственно и объекты Buffer,BufSprite,BufPic создаются

 многократно.Поэтому после окончания действия каждого из методов происходит уничтожение

 битовых образов Buffer,BufSprite,BufPic методом Free.} 



 *************************************************************************************

  Загрузку фона можно производить из n - количества файлов, c одинаковым размером  

  не более 1024 х 1024. Для этого вызывать процедуру LoadFon  n -раз для разных 

  файлов FonName и изменяя координаты xf и yf.

 

  Модуль можно применять и для простых объектов (один рисунок в файле SpriteName).

  Присвойте переменным N_goriz и N_vertic значения = 1;



  Если размер спрайта не изменяется, присвойте переменной bs значение = 0;



  *** - Можно загружать рисунки из файлов .jpg. Для этого вместо TBitMap применять класс

  TJpegImage и в разделах uses LoadObjectToBufferMod и uses  Unit1 добавить модуль Jpeg.  



    !!! Модуль подключается в разделе uses  Unit1 и помещается в папке проекта !!!



   РАБОТА  С МОДУЛЕМ:

   1. - в процедуре FormActivate(можно в FormCreate) инициализируем буфер фона.Вызываем 

       procedure InitFon(nw,nh: byte; FonName: string) с одним из файлов фонов.

      - n раз вызываем procedure LoadFon(xf,yf: integer; FonName: string),последовательно

     прикрепляя рисунки фонов как бы друг к другу.

      - инициализируем дополнительный буфер Buffer, вызвав procedure InitBuff.

        Он получит размер равный сумме размеров всех файлов фонов.

   2. Для вывода необходимых спрайтов в нужном месте программы вызываем 

      function InitSprite(SpriteName: string; N_goriz,N_vertic,N_stroka, N_kadr: byte).

      Функция возвращает очередной номер спрайта для последующего вывода очередного

      спрайта.Этот номер (N_kadr) необходимо передавать в функцию при каждом ее

      вызове.Функцию можно использовать для вывода нескольких спрайтов, не забывая

      пердавать ей значение N_kadr для каждых спрайтов.

      Далее, вызвав procedure LoadBuff(xf,yf,xs,ys,bs: integer),выводим спрайт

      на канву дополнительного буфера поверх фона.

      Окончательный вывод дополнительного буфера на канву формы производим методом Draw.

  **************************************************************************************** 
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unit Unit1;



interface



uses

  Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,

  Dialogs,LoadObjectToBufferMod, ExtCtrls;



type

  TForm1 = class(TForm)

    Timer1: TTimer;

    procedure FormCreate(Sender: TObject);

    procedure Timer1Timer(Sender: TObject);

    procedure FormKeyDown(Sender: TObject; var Key: Word;

      Shift: TShiftState);

  private

    { Private declarations }

  public

    { Public declarations }

  end;



var

  Form1: TForm1;

  xf,yf: integer;  //  координаты  вывода  общего буфера  на форму

  dyf: integer; // приращение  изменения  координаты  yf  по вертикали



  xS1,yS1: integer;  //  координаты  звездолета  'ship1'

  dxS1,dyS1: integer; // приращение  координат 'ship1' по гориз. и вертик.



  xR,yR: integer;  //  координаты  звездолетов  'ship4' ...'ship7'

  dyR: integer; // приращение  координат 'ship2 - 5'



  N_kadrS1: byte;  // номер изображения спрайта 'ship1'

  N_kadrR: byte;   // номер изображения спрайта 'ship4' ... 'ship7'



  ns: byte = 5;  //  номер файла  спрайтов

  Nspr: byte = 2;  //  кол-во изображений  в  строке файла  спрайтов



implementation



{$R *.dfm}



procedure TForm1.FormCreate(Sender: TObject);

begin

  // инициализация и загрузка битовых образов буфера фона и общего буфера

  InitFon(1,2,'data/star1.bmp');

  LoadFon(0,0,'data/star1.bmp');

  LoadFon(0,540,'data/star2.bmp');

  InitBuff;

  

  // начальные значения переменных

  xS1:= 250; yS1:= 1006;

  dxS1:= 5; dyS1:= 2;

  xf:= 0; yf:= -540; dyf:= 2;

  xR:=50; yR:= 450;

  dyR:= 3;

  Randomize;

end;



procedure TForm1.Timer1Timer(Sender: TObject);

begin

  //  вывод  движения 'ship1'

  N_kadrS1:= InitSprite('data/ship1.bmp',2,1,1,N_kadrS1);

  LoadBuff(xS1-dxS1,yS1+dyS1,xS1,yS1,0);

  Form1.Canvas.Draw(xf,yf,Buffer);

  //  вывод  движения 'ship4' - 'ship7'

  N_kadrR:= InitSprite('data/ship' + IntToStr(ns) + '.bmp',Nspr,1,1,N_kadrR);

  LoadBuff(xR,yR - dyR,xR,yR,0);

  Form1.Canvas.Draw(xf,yf,Buffer);



  yf:=yf+dyf;  //  приращения  координат для движ. фона

  if yf >= 0 then  // если половина  фона  "прошла" через окно формы

  begin

    yf:= -540; yS1:= 1006; // возврат к начальным координатам

    FreeBuff; // "перезагрузка" фона

  end;

  yS1:= yS1 - dyS1;  // приращение для 'ship1',обратное приращению фона



  yR:= yR + dyR;  // приращение для 'ship4' ... 'ship7'

  if yR >= yS1 + 100 then // проход  'ship4' ... 'ship7' через окно формы

  begin

    xR:= random(600);  // новые начальные координаты 'ship4' ... 'ship7'

    yR:= yS1 - 600;

    ns:= random(4) + 4;

    if ns = 7 then Nspr:= 4

    else Nspr:= 2;

  end;

end;



     //  движение 'ship1' по горизонтали

procedure TForm1.FormKeyDown(Sender: TObject; var Key: Word;

  Shift: TShiftState);

begin

  case Key of

  VK_Left: begin        //  клавиша "стрелка" - влево

        if xS1 <= 0 then EXIT; { если звездолет у левого края формы

                                  xS1 не изменяется}

        dxS1:= -5; // движение звездолета влево

        xS1:= xS1 + dxS1;

      end;

  VK_Right: begin       //  клавиша "стрелка" - вправо

        if xS1 >= 630 then EXIT; { если звездолет у правого края формы

                                  xS1 не изменяется}

        dxS1:= 5; // движение звездолета вправо

        xS1:= xS1 + dxS1;

      end;

  end;

end;



end.








ресурсы к статье_DeKot_Как работать с графикой на канве в среде Дельфи/Lesson4_1/Lesson4_1.dpr

program Lesson4_1;



uses

  Forms,

  Unit1 in 'Unit1.pas' {Form1};



{$R *.res}



begin

  Application.Initialize;

  Application.CreateForm(TForm1, Form1);

  Application.Run;

end.








ресурсы к статье_DeKot_Как работать с графикой на канве в среде Дельфи/Lesson4_1/LoadObjectToBufferMod.pas

{ ******************************************************************

           Modul   -   LoadObjectToBufferMod   -

  Модуль загрузки объекта (из массива спрайтов файла SpriteName)

  по фону ( файл FonName) с возможностью изменения размера объекта 

  ****************************************************************

  разработка -  Владимир Дегтярь ака DeKot - 2008 г. - degvv@mail.ru 

        << разрешено к свободному применению  (Free) c указанием 

		    автора и ссылкой на сайт www.programmersforum.ru >>

  ***************************************************************** }



unit LoadObjectToBufferMod;



interface



uses

  Windows, SysUtils, Classes, Graphics, Controls; // Jpeg (для файлов .jpg)



var

  // битовые образы фона и объекта (1-го спрайта) и общего буфера

  BufFon,BufFonD,BufPic,Buffer: TBitMap;

   // размеры  фона и общего буфера

  WF,HF: integer;

   // размеры объекта (1-го спрайта) - PICture

  WP,HP: integer;



procedure InitFon(nw,nh: byte; FonName: string); // инициализация буферов фона 

procedure LoadFon(xf,yf: integer; FonName: string);  // загрузка буфера фона

procedure InitBuff;  // инициализация общего буфера

procedure FreeBuff;  // уничтожение общего буфера

function InitSprite(SpriteName: string; N_goriz,N_vertic,N_stroka, N_kadr: byte): byte;

  // функция инициализации и загрузки изображением из файла буферов спрайтов и рисунка 

procedure LoadBuff(xf,yf,xs,ys,bs: integer);  // загрузка общего буфера



implementation



procedure InitFon(nw,nh: byte; FonName: string);       //  #1

    // nw,nh - кол-во файлов фона в ширину и в высоту

var

  WFd,HFd: integer; // размеры фона с 1-го файла

begin

  BufFonD:=TBitMap.Create;

  BufFon:= TBitMap.Create;

    // загружаем рисунок фона

  BufFonD.LoadFromFile(FonName); //   загрузка из файлов .bmp 

  {BufFonD.LoadFromResourceName(hInstance,FonName); // из файла ресурсов .RES }

   // размеры буферов фона

  WFd:= BufFonD.Width;

  HFd:= BufFonD.Height;

  BufFon.Width:= nw * WFd;

  BufFon.Height:= nh * HFd;

  WF:= BufFon.Width;

  HF:= BufFon.Height;

  // назначаем соответствие палитр цветов

  BufFon.Palette:= BufFonD.Palette;

end;



procedure LoadFon(xf,yf: integer; FonName: string);     //  #2

  { xf,yf -координаты вывода фона на канву BufFon,   

    FonName - файлы .bmp фона}

begin

  BufFonD.LoadFromFile(FonName);    // *** загрузка из файлов .bmp 

  {BufFonD.LoadFromResourceName(hInstance,FonName); // из файла ресурсов .RES }  

  BufFon.Canvas.Draw(xf,yf,BufFonD); 

end;



procedure InitBuff;        // #3 

  // инициализация дополнительного буфера для вывода на форму;  

begin

  // дополнительный буфер  

  Buffer:= TBitMap.Create;

  // размеры дополн. буфера

  Buffer.Width:= WF;

  Buffer.Height:= HF;

  // назначаем соответствие палитр цветов

  Buffer.Palette:= BufFon.Palette;

  Buffer.Canvas.CopyMode:= cmSrcCopy;

  // заносим весь фон в буфер

  Buffer.Canvas.Draw(0,0,BufFon);

end;



procedure FreeBuff;    // #4

begin

  Buffer.Free;  // "переустанавливаем" фон; при этом все изображения, которые были на 

  InitBuff;     // фоне  уничтожаются 

end;



function InitSprite(SpriteName: string; N_goriz,N_vertic,N_stroka, N_kadr: byte): byte;  //  #5

var

  // инициализация спрайтов;

  { SpriteName - файл .bmp массива спрайтов;

    N_goriz,N_verti - кол-во спрайтов в строке и кол-во строк

    N_stroka - номер строки

    N_kadr -   номер выводимого спрайта в строке (начинается с нуля)

       ********

    битовый образ массива спрайтов,

    область загрузки объекта (1-го спрайта) и

    область спрайта из массива (файла) спрайтов}

  BufSprite: TBitMap;

  RectPic, RectSprite: TRect;

begin

  // загружаем массив спрайтов в буфер спрайтов

  BufSprite:= TBitMap.Create;

  BufSprite.LoadFromFile(SpriteName);    // *** загрузка из файлов .bmp } 

  {BufSprite.LoadFromResourceName(hInstance,SpriteName); // из файла ресурсов .RES }  

  // буфер объекта (1-го спрайта)

  BufPic:= TBitMap.Create;

  { определяем и устанавливаем размеры

    буфера спрайта и дополнительного буфера}

  WP:= round(BufSprite.Width / N_goriz);

  HP:= round(BufSprite.Height / N_vertic);

  BufPic.Width:= WP;

  BufPic.Height:= HP;

  //  область для загрузки объекта (спрайта) 

  RectPic:= Bounds(0,0,WP,HP);

  //  область загружаемого объекта (1-го спрайта) из массива спрайтов

  RectSprite:= Bounds((N_kadr * WP),((N_stroka - 1) * HP),WP,HP);

  //  загрузка объекта (спрайта) в буфер рисунка

  BufPic.Canvas.CopyRect(RectPic,BufSprite.Canvas,RectSprite);

  //задаем прозрачность объекту (спрайту)

  BufPic.Transparent:= true;

  BufPic.TransparentColor:= BufPic.Canvas.Pixels[1,1];

  // готовим переход к след. спрайту

  Inc(N_kadr); 

  if N_kadr = N_goriz  then  N_kadr:= 0;

  Result:= N_kadr;

  BufSprite.Free;

end;





 

procedure LoadBuff(xf,yf,xs,ys,bs: integer); // #6

var

   { xf, yf - координаты области вывода фона в буфер(предыдущ.коорд спрайта);

     xs, ys - координаты вывода спрайта на фон (новые координ.);

     bs - величина изменения размера спрайта в pixels ( +bs - увелич. -bs - уменьш.);

         **********

     области выбираемых фона и дополнит. буфера}

  RectFon,RectBuf: TRect; 

begin

  // определяем области

  RectFon:= Bounds(xf,yf,WP,HP);

  RectBuf:= Bounds(xf,yf,WP,HP);

  // введем фон в общий буфер

  Buffer.Canvas.CopyRect(RectBuf,BufFon.Canvas,RectFon);

  { наложим в общем буфере на фон рисунок объекта

    c прозрачным фоном c учетом изменения размера bs}

  Buffer.Canvas.StretchDraw(Bounds(xs,ys,WP + bs,HP + bs),BufPic);

  BufPic.Free;

end;



END.



{Битовые образы фона (BufFon и BufFonD инициализируются (создаются - Create) в программе

 проекта всего один раз при инициализации программы (обычно вызовом процедуры InitFon в

 событиях OnCreate или OnActivate). Методы InitBuff,FreeBuff,InitSprite,LoadBuf  в прог-

 рамме  вызываются неоднократно.Соответственно и объекты Buffer,BufSprite,BufPic создаются

 многократно.Поэтому после окончания действия каждого из методов происходит уничтожение

 битовых образов Buffer,BufSprite,BufPic методом Free.} 



 *************************************************************************************

  Загрузку фона можно производить из n - количества файлов, c одинаковым размером  

  не более 1024 х 1024. Для этого вызывать процедуру LoadFon  n -раз для разных 

  файлов FonName и изменяя координаты xf и yf.

 

  Модуль можно применять и для простых объектов (один рисунок в файле SpriteName).

  Присвойте переменным N_goriz и N_vertic значения = 1;



  Если размер спрайта не изменяется, присвойте переменной bs значение = 0;



  *** - Можно загружать рисунки из файлов .jpg. Для этого вместо TBitMap применять класс

  TJpegImage и в разделах uses LoadObjectToBufferMod и uses  Unit1 добавить модуль Jpeg.  



    !!! Модуль подключается в разделе uses  Unit1 и помещается в папке проекта !!!



   РАБОТА  С МОДУЛЕМ:

   1. - в процедуре FormActivate(можно в FormCreate) инициализируем буфер фона.Вызываем 

       procedure InitFon(nw,nh: byte; FonName: string) с одним из файлов фонов.

      - n раз вызываем procedure LoadFon(xf,yf: integer; FonName: string),последовательно

     прикрепляя рисунки фонов как бы друг к другу.

      - инициализируем дополнительный буфер Buffer, вызвав procedure InitBuff.

        Он получит размер равный сумме размеров всех файлов фонов.

   2. Для вывода необходимых спрайтов в нужном месте программы вызываем 

      function InitSprite(SpriteName: string; N_goriz,N_vertic,N_stroka, N_kadr: byte).

      Функция возвращает очередной номер спрайта для последующего вывода очередного

      спрайта.Этот номер (N_kadr) необходимо передавать в функцию при каждом ее

      вызове.Функцию можно использовать для вывода нескольких спрайтов, не забывая

      пердавать ей значение N_kadr для каждых спрайтов.

      Далее, вызвав procedure LoadBuff(xf,yf,xs,ys,bs: integer),выводим спрайт

      на канву дополнительного буфера поверх фона.

      Окончательный вывод дополнительного буфера на канву формы производим методом Draw.

  **************************************************************************************** 
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unit Unit1;



interface



uses

  Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,

  Dialogs,LoadObjectToBufferMod, ExtCtrls;



type

  TForm1 = class(TForm)

    Timer1: TTimer;

    procedure FormCreate(Sender: TObject);

    procedure Timer1Timer(Sender: TObject);

    procedure FormKeyDown(Sender: TObject; var Key: Word;

      Shift: TShiftState);

  private

    { Private declarations }

  public

    { Public declarations }

  end;



var

  Form1: TForm1;

  xf,yf: integer;  //  координаты  вывода  общего буфера  на форму

  dyf: integer; // приращение  изменения  координаты  yf  по вертикали



  xS1,yS1: integer;  //  координаты  звездолета  'ship1'

  dxS1,dyS1: integer; // приращение  координат 'ship1'



  N_kadrS1: byte;  // номер изображения спрайта 'ship1'



implementation



{$R *.dfm}



procedure TForm1.FormCreate(Sender: TObject);

begin

  // инициализация и загрузка битовых образов буфера фона и общего буфера

  InitFon(1,2,'data/star1.bmp');

  LoadFon(0,0,'data/star1.bmp');

  LoadFon(0,540,'data/star2.bmp');

  InitBuff;

  

  // начальные значения переменных

  xf:= 0; yf:= -540; dyf:= 2;

  xS1:= 250; yS1:= 1000;

  dxS1:= 5; dyS1:= 2;

end;



procedure TForm1.Timer1Timer(Sender: TObject);

begin

  //  вывод  движения 'ship1'

  N_kadrS1:= InitSprite('data/ship1.bmp',2,1,1,N_kadrS1);

  LoadBuff(xS1-dxS1,yS1+dyS1,xS1,yS1,0);

  Form1.Canvas.Draw(xf,yf,Buffer);

  yf:=yf+dyf;  //  приращения  координат для движ. фона



  if yf >= 0 then  // если половина  фона  "прошла" через окно формы

  begin

    yf:= -540; yS1:= 1000; // возврат к начальным координатам

    FreeBuff; // "перезагрузка" фона

  end;

  yS1:=yS1-dyS1;  // приращение для 'ship1',обратное приращению фона

end;



procedure TForm1.FormKeyDown(Sender: TObject; var Key: Word;

  Shift: TShiftState);

begin

  case Key of

  37: begin        //  клавиша "стрелка" - влево

        if xS1 <= 0 then EXIT; { если звездолет у левого края формы

                                  xS1 не изменяется}

        dxS1:= -5;

        xS1:= xS1 + (dxS1+2); // движение звездолета влево

      end;

  39: begin       //  клавиша "стрелка" - вправо

        if xS1 >= 630 then EXIT; { если звездолет у правого края формы

                                  xS1 не изменяется}

        dxS1:= 5;

        xS1:= xS1 + (dxS1-2); // движение звездолета вправо

      end;

  end;

end;



end.
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program Lesson5;



uses

  Forms,

  Unit1 in 'Unit1.pas' {Form1};



{$R *.res}



begin

  Application.Initialize;

  Application.CreateForm(TForm1, Form1);

  Application.Run;

end.
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{ ******************************************************************

           Modul   -   LoadObjectToBufferMod   -

  Модуль загрузки объекта (из массива спрайтов файла SpriteName)

  по фону ( файл FonName) с возможностью изменения размера объекта 

  ****************************************************************

  разработка -  Владимир Дегтярь ака DeKot - 2008 г. - degvv@mail.ru 

        << разрешено к свободному применению  (Free) c указанием 

		    автора и ссылкой на сайт www.programmersforum.ru >>

  ***************************************************************** }



unit LoadObjectToBufferMod;



interface



uses

  Windows, SysUtils, Classes, Graphics, Controls; // Jpeg (для файлов .jpg)



var

  // битовые образы фона и объекта (1-го спрайта) и общего буфера

  BufFon,BufFonD,BufPic,Buffer: TBitMap;

   // размеры  фона и общего буфера

  WF,HF: integer;

   // размеры объекта (1-го спрайта) - PICture

  WP,HP: integer;



procedure InitFon(nw,nh: byte; FonName: string); // инициализация буферов фона 

procedure LoadFon(xf,yf: integer; FonName: string);  // загрузка буфера фона

procedure InitBuff;  // инициализация общего буфера

procedure FreeBuff;  // уничтожение общего буфера

function InitSprite(SpriteName: string; N_goriz,N_vertic,N_stroka, N_kadr: byte): byte;

  // функция инициализации и загрузки изображением из файла буферов спрайтов и рисунка 

procedure LoadBuff(xf,yf,xs,ys,bs: integer);  // загрузка общего буфера



implementation



procedure InitFon(nw,nh: byte; FonName: string);       //  #1

    // nw,nh - кол-во файлов фона в ширину и в высоту

var

  WFd,HFd: integer; // размеры фона с 1-го файла

begin

  BufFonD:=TBitMap.Create;

  BufFon:= TBitMap.Create;

    // загружаем рисунок фона

  BufFonD.LoadFromFile(FonName); //   загрузка из файлов .bmp 

  {BufFonD.LoadFromResourceName(hInstance,FonName); // из файла ресурсов .RES }

   // размеры буферов фона

  WFd:= BufFonD.Width;

  HFd:= BufFonD.Height;

  BufFon.Width:= nw * WFd;

  BufFon.Height:= nh * HFd;

  WF:= BufFon.Width;

  HF:= BufFon.Height;

  // назначаем соответствие палитр цветов

  BufFon.Palette:= BufFonD.Palette;

end;



procedure LoadFon(xf,yf: integer; FonName: string);     //  #2

  { xf,yf -координаты вывода фона на канву BufFon,   

    FonName - файлы .bmp фона}

begin

  BufFonD.LoadFromFile(FonName);    // *** загрузка из файлов .bmp 

  {BufFonD.LoadFromResourceName(hInstance,FonName); // из файла ресурсов .RES }  

  BufFon.Canvas.Draw(xf,yf,BufFonD); 

end;



procedure InitBuff;        // #3 

  // инициализация дополнительного буфера для вывода на форму;  

begin

  // дополнительный буфер  

  Buffer:= TBitMap.Create;

  // размеры дополн. буфера

  Buffer.Width:= WF;

  Buffer.Height:= HF;

  // назначаем соответствие палитр цветов

  Buffer.Palette:= BufFon.Palette;

  Buffer.Canvas.CopyMode:= cmSrcCopy;

  // заносим весь фон в буфер

  Buffer.Canvas.Draw(0,0,BufFon);

end;



procedure FreeBuff;    // #4

begin

  Buffer.Free;  // "переустанавливаем" фон; при этом все изображения, которые были на 

  InitBuff;     // фоне  уничтожаются 

end;



function InitSprite(SpriteName: string; N_goriz,N_vertic,N_stroka, N_kadr: byte): byte;  //  #5

var

  // инициализация спрайтов;

  { SpriteName - файл .bmp массива спрайтов;

    N_goriz,N_verti - кол-во спрайтов в строке и кол-во строк

    N_stroka - номер строки

    N_kadr -   номер выводимого спрайта в строке (начинается с нуля)

       ********

    битовый образ массива спрайтов,

    область загрузки объекта (1-го спрайта) и

    область спрайта из массива (файла) спрайтов}

  BufSprite: TBitMap;

  RectPic, RectSprite: TRect;

begin

  // загружаем массив спрайтов в буфер спрайтов

  BufSprite:= TBitMap.Create;

  BufSprite.LoadFromFile(SpriteName);    // *** загрузка из файлов .bmp } 

  {BufSprite.LoadFromResourceName(hInstance,SpriteName); // из файла ресурсов .RES }  

  // буфер объекта (1-го спрайта)

  BufPic:= TBitMap.Create;

  { определяем и устанавливаем размеры

    буфера спрайта и дополнительного буфера}

  WP:= round(BufSprite.Width / N_goriz);

  HP:= round(BufSprite.Height / N_vertic);

  BufPic.Width:= WP;

  BufPic.Height:= HP;

  //  область для загрузки объекта (спрайта) 

  RectPic:= Bounds(0,0,WP,HP);

  //  область загружаемого объекта (1-го спрайта) из массива спрайтов

  RectSprite:= Bounds((N_kadr * WP),((N_stroka - 1) * HP),WP,HP);

  //  загрузка объекта (спрайта) в буфер рисунка

  BufPic.Canvas.CopyRect(RectPic,BufSprite.Canvas,RectSprite);

  //задаем прозрачность объекту (спрайту)

  BufPic.Transparent:= true;

  BufPic.TransparentColor:= BufPic.Canvas.Pixels[1,1];

  // готовим переход к след. спрайту

  Inc(N_kadr); 

  if N_kadr = N_goriz  then  N_kadr:= 0;

  Result:= N_kadr;

  BufSprite.Free;

end;





 

procedure LoadBuff(xf,yf,xs,ys,bs: integer); // #6

var

   { xf, yf - координаты области вывода фона в буфер(предыдущ.коорд спрайта);

     xs, ys - координаты вывода спрайта на фон (новые координ.);

     bs - величина изменения размера спрайта в pixels ( +bs - увелич. -bs - уменьш.);

         **********

     области выбираемых фона и дополнит. буфера}

  RectFon,RectBuf: TRect; 

begin

  // определяем области

  RectFon:= Bounds(xf,yf,WP,HP);

  RectBuf:= Bounds(xf,yf,WP,HP);

  // введем фон в общий буфер

  Buffer.Canvas.CopyRect(RectBuf,BufFon.Canvas,RectFon);

  { наложим в общем буфере на фон рисунок объекта

    c прозрачным фоном c учетом изменения размера bs}

  Buffer.Canvas.StretchDraw(Bounds(xs,ys,WP + bs,HP + bs),BufPic);

  BufPic.Free;

end;



END.



{Битовые образы фона (BufFon и BufFonD инициализируются (создаются - Create) в программе

 проекта всего один раз при инициализации программы (обычно вызовом процедуры InitFon в

 событиях OnCreate или OnActivate). Методы InitBuff,FreeBuff,InitSprite,LoadBuf  в прог-

 рамме  вызываются неоднократно.Соответственно и объекты Buffer,BufSprite,BufPic создаются

 многократно.Поэтому после окончания действия каждого из методов происходит уничтожение

 битовых образов Buffer,BufSprite,BufPic методом Free.} 



 *************************************************************************************

  Загрузку фона можно производить из n - количества файлов, c одинаковым размером  

  не более 1024 х 1024. Для этого вызывать процедуру LoadFon  n -раз для разных 

  файлов FonName и изменяя координаты xf и yf.

 

  Модуль можно применять и для простых объектов (один рисунок в файле SpriteName).

  Присвойте переменным N_goriz и N_vertic значения = 1;



  Если размер спрайта не изменяется, присвойте переменной bs значение = 0;



  *** - Можно загружать рисунки из файлов .jpg. Для этого вместо TBitMap применять класс

  TJpegImage и в разделах uses LoadObjectToBufferMod и uses  Unit1 добавить модуль Jpeg.  



    !!! Модуль подключается в разделе uses  Unit1 и помещается в папке проекта !!!



   РАБОТА  С МОДУЛЕМ:

   1. - в процедуре FormActivate(можно в FormCreate) инициализируем буфер фона.Вызываем 

       procedure InitFon(nw,nh: byte; FonName: string) с одним из файлов фонов.

      - n раз вызываем procedure LoadFon(xf,yf: integer; FonName: string),последовательно

     прикрепляя рисунки фонов как бы друг к другу.

      - инициализируем дополнительный буфер Buffer, вызвав procedure InitBuff.

        Он получит размер равный сумме размеров всех файлов фонов.

   2. Для вывода необходимых спрайтов в нужном месте программы вызываем 

      function InitSprite(SpriteName: string; N_goriz,N_vertic,N_stroka, N_kadr: byte).

      Функция возвращает очередной номер спрайта для последующего вывода очередного

      спрайта.Этот номер (N_kadr) необходимо передавать в функцию при каждом ее

      вызове.Функцию можно использовать для вывода нескольких спрайтов, не забывая

      пердавать ей значение N_kadr для каждых спрайтов.

      Далее, вызвав procedure LoadBuff(xf,yf,xs,ys,bs: integer),выводим спрайт

      на канву дополнительного буфера поверх фона.

      Окончательный вывод дополнительного буфера на канву формы производим методом Draw.

  **************************************************************************************** 
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unit Unit1;



interface



uses

  Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,

  Dialogs,LoadObjectToBufferMod, ExtCtrls;



type

  TForm1 = class(TForm)

    Timer1: TTimer;

    procedure FormCreate(Sender: TObject);

    procedure Timer1Timer(Sender: TObject);

    procedure FormKeyDown(Sender: TObject; var Key: Word;

      Shift: TShiftState);

  private

    { Private declarations }

  public

    { Public declarations }

  end;



var

  Form1: TForm1;

  xf,yf: integer;  //  координаты  вывода  общего буфера  на форму

  dyf: integer; // приращение  изменения  координаты  yf  по вертикали



  xS1,yS1: integer;  //  координаты  звездолета  'ship1'

  dxS1,dyS1: integer; // приращение  координат 'ship1' по гориз. и вертик.



  xR,yR: integer;  //  координаты  звездолетов  'ship4' ...'ship7'

  dyR: integer; // приращение  координат 'ship2 - 5'



  xB,yB: integer;  // координаты  ракеты

  dyB: integer;  //  приращение  координат  ракеты



  N_kadrS1: byte;  // номер изображения спрайта 'ship1'

  N_kadrR: byte;   // номер изображения спрайта 'ship4' ... 'ship7'

  N_kadrB: byte;   //  номер  изображения  ракеты

  N_kadrE: byte;   //  номер изображения взрыва



  ns: byte = 5;  //  номер файла  спрайтов

  Nspr: byte = 2;  //  кол-во изображений  в  строке файла  спрайтов



  vistrel,flag_S: boolean;



implementation



{$R *.dfm}



procedure TForm1.FormCreate(Sender: TObject);

begin

  // инициализация и загрузка битовых образов буфера фона и общего буфера

  InitFon(1,2,'data/star1.bmp');

  LoadFon(0,0,'data/star1.bmp');

  LoadFon(0,540,'data/star2.bmp');

  InitBuff;

  

  // начальные значения переменных

  xS1:= 250; yS1:= 1006;

  dxS1:= 5; dyS1:= 2;

  xf:= 0; yf:= -540; dyf:= 2;

  xR:=50; yR:= 450;

  dyR:= 3;

  Randomize;

end;



procedure RandomShip;  // случайный выбор 'ship4' ... 'ship7'

begin

  begin

    xR:= random(600);  // новые начальные координаты 'ship4' ... 'ship7'

    yR:= yS1 - 600;

    dyR:= 3;

    ns:= random(4) + 4;

    if ns = 7 then Nspr:= 4

    else Nspr:= 2;

  end;

end;



procedure TForm1.Timer1Timer(Sender: TObject);

begin

  //  вывод  движения 'ship1'

  N_kadrS1:= InitSprite('data/ship1.bmp',2,1,1,N_kadrS1);

  LoadBuff(xS1-dxS1,yS1+dyS1,xS1,yS1,0);

  Form1.Canvas.Draw(xf,yf,Buffer);

  //  вывод  движения 'ship4' - 'ship7'

  if flag_S = false then

  begin

    N_kadrR:= InitSprite('data/ship' + IntToStr(ns) + '.bmp',Nspr,1,1,N_kadrR);

    LoadBuff(xR,yR - dyR,xR,yR,0);

    Form1.Canvas.Draw(xf,yf,Buffer);

  end;



  yf:=yf+dyf;  //  приращения  координат для движ. фона

  if yf >= 0 then  // если половина  фона  "прошла" через окно формы

  begin

    yf:= -540; yS1:= 1006; // возврат к начальным координатам

    FreeBuff; // "перезагрузка" фона

  end;

  yS1:= yS1 - dyS1;  // приращение для 'ship1',обратное приращению фона



  yR:= yR + dyR;  // приращение для 'ship4' ... 'ship7'

  if yR >= yS1 + 100 then  RandomShip; // проход  'ship4' ... 'ship7' через окно формы



  if (vistrel = true) and (flag_S = false) then  // произведен выстрел

  begin

    N_kadrB:= InitSprite('data/bullet.bmp',1,1,1,N_kadrB); // вывод изображения ракеты

    LoadBuff(xB,yB+dyB,xB,yB,0);

    Form1.Canvas.Draw(0,yf,Buffer);

    yB:= yB-dyB;

    if yB <= yS1-510 then  // ракета вышла за пределы окна формы

    begin

      vistrel:= false;

      FreeBuff; // "перезагрузка" фона

    end;

  end;

    // условие совпадения координат ракеты с координатами цели

  if ((yB <= yR) and ((xB >= xR) and (xB <= (xR + 100)))) and (vistrel = true) then

  begin

     flag_S:= true;

     dyB:=0;

     N_kadrE:= InitSprite('data/explo.bmp',8,1,1,N_kadrE);

     LoadBuff(xb-54,yb+2,xb-54,yb+2,0);

     Form1.Canvas.Draw(0,yf,Buffer);

     if N_kadrE = 0 then  // конец  эффекта взрыва

     begin

       vistrel:= false;

       flag_S:= false;

       FreeBuff;

       RandomShip;

     end;

  end;

end;



     //  движение 'ship1' по горизонтали и "выстрел"

procedure TForm1.FormKeyDown(Sender: TObject; var Key: Word;

  Shift: TShiftState);

begin

  case Key of

  VK_Left: begin        //  клавиша "стрелка" - влево

        if xS1 <= 0 then EXIT; { если звездолет у левого края формы

                                  xS1 не изменяется}

        dxS1:= -5; // движение звездолета влево

        xS1:= xS1 + dxS1;

      end;

  VK_Right: begin       //  клавиша "стрелка" - вправо

        if xS1 >= 630 then EXIT; { если звездолет у правого края формы

                                  xS1 не изменяется}

        dxS1:= 5; // движение звездолета вправо

        xS1:= xS1 + dxS1;

      end;

  VK_Space: begin          //  пробел ==>  выстрел

              if vistrel = false then

              begin

                xB:= xS1+22;

                yB:= yS1-30;

                dyB:= 20;

                vistrel:= true;

              end;

             end;

  end;

end;



end.









ресурсы к статье_DeKot_Приложение LPT/CtrlBitLPT.pas

{ ******************************************************************

           Modul   -   CtrlBitLPT   -

  Модуль изменения состояния битов регистров паралельного порта LPT



  Применение : в папку с проектом поместить модуль CtrlBitLPT.pas, 

  управляющий  драйвер в виде библиотеки Inpout32.dll, в разделе 

  uses модуля проекта Unit <name modul> добавить CtrlBitLPT.



  Пример использования : ChangBit($378,3,1);

      3-й бит регистра 'data' порта LPT установится в "1".

  ****************************************************************

  разработка -  Владимир Дегтярь ака DeKot - 2009 г. - degvv@mail.ru 

        << разрешено к свободному применению  (Free) >>

  ***************************************************************** }



unit CtrlBitLPT;



interface



uses Windows, SysUtils, Classes, Controls,ExtCtrls,ComCtrls,StdCtrls;



  function Inp32(PortAdr: word): byte; stdcall; external 'inpout32.dll';

  function Out32(PortAdr: word; Data: byte): byte; stdcall; external 'inpout32.dll';



  type TMas = array[0..7] of byte;



  var mas_bit: TMas; // массив битов - двоичное число соответствующее байту в регистре порта



  function Dec_Bin(N_dec: byte): TMas;

  function Bin_Dec(mas_bit: TMas): byte;

  function ChangBit(PortAdr: word; _bit: byte; data: byte): byte;



implementation



function Dec_Bin(N_dec: byte): TMas; // перевод десятичного числа в двоичное (массив битов)

var i: byte;

    weight: byte;

begin

  weight:= 128; // "вес" старшего разряда

  for i:= 7 downto 0 do

  begin

    mas_bit[i]:= N_dec div weight;

    if mas_bit[i] = 1 then N_dec:= N_dec - weight;

    weight:= weight div 2;

  end;

  Result:= mas_bit;

end;



function Bin_Dec(mas_bit: TMas): byte;// перевод двоичного числа (массив битов) в десятичное

var i: byte;

    N_dec,weight: byte;

begin

  N_dec:= 0;

  weight:= 128; // "вес" старшего разряда

  for i:= 7 downto 0 do

  begin

    N_dec:= N_dec + (mas_bit[i] * weight);

    weight:= weight div 2;

  end;

  Result:= N_dec;

end;



function ChangBit(PortAdr: word; _bit: byte; data: byte): byte;// установка бита (_bit) регистра (PortAdr) в data (0 или 1) 

var mas_old: TMas;

begin

  mas_old:= Dec_Bin(Inp32(PortAdr)); // считывание массива состояний битов регистра порта перед изменением

  mas_old[_bit]:= data; // изменение бита (_bit) в массиве

  Result:= Out32(PortAdr,Bin_Dec(mas_old)); // установка нового состояния регистра порта 

end;



end.








ресурсы к статье_DeKot_Приложение LPT/inpout32.dll





ресурсы к статье_DeKot_Приложение LPT/Kuasy.exe





ресурсы к статье_DeKot_Приложение LPT/Имп_MMTimer/CtrlBitLPT.pas

{ ******************************************************************

           Modul   -   CtrlBitLPT   -

  Модуль изменения состояния битов регистров паралельного порта LPT



  Применение : в папку с проектом поместить модуль CtrlBitLPT.pas, 

  управляющий  драйвер в виде библиотеки Inpout32.dll, в разделе 

  uses модуля проекта Unit <name modul> добавить CtrlBitLPT.



  Пример использования : ChangBit($378,3,1);

      3-й бит регистра 'data' порта LPT установится в "1".

  ****************************************************************

  разработка -  Владимир Дегтярь ака DeKot - 2009 г. - degvv@mail.ru 

        << разрешено к свободному применению  (Free) >>

  ***************************************************************** }



unit CtrlBitLPT;



interface



uses Windows, SysUtils, Classes, Controls,ExtCtrls,ComCtrls,StdCtrls;



  function Inp32(PortAdr: word): byte; stdcall; external 'inpout32.dll';

  function Out32(PortAdr: word; Data: byte): byte; stdcall; external 'inpout32.dll';



  type TMas = array[0..7] of byte;



  var mas_bit: TMas; // массив битов - двоичное число соответствующее байту в регистре порта



  function Dec_Bin(N_dec: byte): TMas;

  function Bin_Dec(mas_bit: TMas): byte;

  function ChangBit(PortAdr: word; _bit: byte; data: byte): byte;



implementation



function Dec_Bin(N_dec: byte): TMas; // перевод десятичного числа в двоичное (массив битов)

var i: byte;

    weight: byte;

begin

  weight:= 128; // "вес" старшего разряда

  for i:= 7 downto 0 do

  begin

    mas_bit[i]:= N_dec div weight;

    if mas_bit[i] = 1 then N_dec:= N_dec - weight;

    weight:= weight div 2;

  end;

  Result:= mas_bit;

end;



function Bin_Dec(mas_bit: TMas): byte;// перевод двоичного числа (массив битов) в десятичное

var i: byte;

    N_dec,weight: byte;

begin

  N_dec:= 0;

  weight:= 128; // "вес" старшего разряда

  for i:= 7 downto 0 do

  begin

    N_dec:= N_dec + (mas_bit[i] * weight);

    weight:= weight div 2;

  end;

  Result:= N_dec;

end;



function ChangBit(PortAdr: word; _bit: byte; data: byte): byte;// установка бита (_bit) регистра (PortAdr) в data (0 или 1) 

var mas_old: TMas;

begin

  mas_old:= Dec_Bin(Inp32(PortAdr)); // считывание массива состояний битов регистра порта перед изменением

  mas_old[_bit]:= data; // изменение бита (_bit) в массиве

  Result:= Out32(PortAdr,Bin_Dec(mas_old)); // установка нового состояния регистра порта 

end;



end.








ресурсы к статье_DeKot_Приложение LPT/Имп_MMTimer/ImpMMT.dpr

program ImpMMT;



uses

  Forms,

  Unit1 in 'Unit1.pas' {Form1};



{$R *.res}



begin

  Application.Initialize;

  Application.CreateForm(TForm1, Form1);

  Application.Run;

end.
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ресурсы к статье_DeKot_Приложение LPT/Имп_MMTimer/ImpMMT.res
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ресурсы к статье_DeKot_Приложение LPT/Имп_MMTimer/Unit1.pas

unit Unit1;



interface



uses

  Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,

  Dialogs, StdCtrls, Buttons,CtrlBitLpt, MMSystem, ExtCtrls;



type

  TForm1 = class(TForm)

    BitBtn1: TBitBtn;

    BitBtn2: TBitBtn;

    Label1: TLabel;

    Edit1: TEdit;

    Label2: TLabel;

    Label3: TLabel;

    procedure FormCreate(Sender: TObject);

    procedure FormPaint(Sender: TObject);

    procedure BitBtn1Click(Sender: TObject);

    procedure BitBtn2Click(Sender: TObject);

    procedure Edit1Change(Sender: TObject);



  private

    { Private declarations }

  public

    { Public declarations }

  end;



var

  Form1: TForm1;

  x,y: integer;  //  координаты графика  импулсов

  mmTimer: integer;  // идентификатор MMTimer-a

  t_imp: integer;  // длительность импульса / паузы

  on_off: boolean;  //  флаг вкл. / выкл. импульса





implementation



{$R *.dfm}



procedure DrawDiagr; // вывод графика  импульсов

var i: byte;

begin

 Form1.Canvas.Pen.Color:= clBlue;

 Form1.Canvas.Pen.Width:= 2;

 for i:= 0 to 10 do

 begin

   if on_off  then  Form1.Canvas.LineTo(x,205)  // импульс

   else Form1.Canvas.LineTo(x,255);   // пауза между импульсами

   x:= x + 1;

   if x > 750 then

   begin

     x:= 25;

     Form1.Canvas.Pen.Color:= clBtnFace;

     Form1.Canvas.Brush.Color:= clBtnFace;

     Form1.Canvas.Rectangle(22,200,702,256);

     Form1.Canvas.MoveTo(25,y);

   end;

 end;

end;



procedure TForm1.FormCreate(Sender: TObject);

begin

  t_imp:= round(500 / StrToInt(Form1.Edit1.Text));

  Out32($378,0);

end;



procedure TForm1.FormPaint(Sender: TObject);

begin

  //  линии координат графика  импульсов

  x:= 20; y:= 260;

  Form1.Canvas.Pen.Width:= 1;

  Form1.Canvas.Pen.Color:= clGray;

  Form1.Canvas.MoveTo(x,y);

  Form1.Canvas.LineTo(x,y - 100);

  Form1.Canvas.MoveTo(x,y);

  Form1.Canvas.LineTo(x + 700,y);

  x:= 25; y:= 255;

  Form1.Canvas.MoveTo(x,y);

end;



//  процедура формирования импульсов таймером  MMTimer

procedure mmTimerProc(TimerID,Msg: Uint; dwUser,dw1,dw2: DWORD); pascal;

begin

  if on_off = true then Out32($378,1) // вкл.имульса

  else Out32($378,0); // выкл.имульса

  DrawDiagr;

  on_off:= not on_off;

end;



  // запуск таймерa

procedure TForm1.BitBtn1Click(Sender: TObject);

begin

  on_off:= true;

  mmTimer:=TimeSetEvent(t_imp,0,@mmTimerProc,0,TIME_PERIODIC);

end;



  //  остановка  таймеровa

procedure TForm1.BitBtn2Click(Sender: TObject);

begin

  TimeKillEvent(mmTimer); 

  on_off:= false;

  Form1.Canvas.Pen.Color:= clBtnFace;

  Form1.Canvas.Brush.Color:= clBtnFace;

  Form1.Canvas.Rectangle(22,200,702,256);

  x:= 25; y:= 255;

  Form1.Canvas.MoveTo(x,y);

  Out32($378,0);

end;



  //  изменение частоты импульсов

procedure TForm1.Edit1Change(Sender: TObject);

begin

  if (StrToInt(Form1.Edit1.Text)) > 500 then

  begin

    Application.MessageBox(PChar('Заданная частота не более  500 Гц.Нажмите OK'),

                           PChar('   Формирование импульсов'),

                           MB_ICONQUESTION+MB_OK);

     Form1.Edit1.Text:= '500';

  end

  else t_imp:= round(500 / StrToInt(Form1.Edit1.Text));

end;



end.








ресурсы к статье_DeKot_Приложение LPT/Упр_Сост_LPT.exe





ресурсы к статье_DeKot_Приложение LPT/Упр_ШД_4_фаз/CtrlBitLPT.pas

{ ******************************************************************

           Modul   -   CtrlBitLPT   -

  Модуль изменения состояния битов регистров паралельного порта LPT



  Применение : в папку с проектом поместить модуль CtrlBitLPT.pas, 

  управляющий  драйвер в виде библиотеки Inpout32.dll, в разделе 

  uses модуля проекта Unit <name modul> добавить CtrlBitLPT.



  Пример использования : ChangBit($378,3,1);

      3-й бит регистра 'data' порта LPT установится в "1".

  ****************************************************************

  разработка -  Владимир Дегтярь ака DeKot - 2009 г. - degvv@mail.ru 

        << разрешено к свободному применению  (Free) >>

  ***************************************************************** }



unit CtrlBitLPT;



interface



uses Windows, SysUtils, Classes, Controls,ExtCtrls,ComCtrls,StdCtrls;



  function Inp32(PortAdr: word): byte; stdcall; external 'inpout32.dll';

  function Out32(PortAdr: word; Data: byte): byte; stdcall; external 'inpout32.dll';



  type TMas = array[0..7] of byte;



  var mas_bit: TMas; // массив битов - двоичное число соответствующее байту в регистре порта



  function Dec_Bin(N_dec: byte): TMas;

  function Bin_Dec(mas_bit: TMas): byte;

  function ChangBit(PortAdr: word; _bit: byte; data: byte): byte;



implementation



function Dec_Bin(N_dec: byte): TMas; // перевод десятичного числа в двоичное (массив битов)

var i: byte;

    weight: byte;

begin

  weight:= 128; // "вес" старшего разряда

  for i:= 7 downto 0 do

  begin

    mas_bit[i]:= N_dec div weight;

    if mas_bit[i] = 1 then N_dec:= N_dec - weight;

    weight:= weight div 2;

  end;

  Result:= mas_bit;

end;



function Bin_Dec(mas_bit: TMas): byte;// перевод двоичного числа (массив битов) в десятичное

var i: byte;

    N_dec,weight: byte;

begin

  N_dec:= 0;

  weight:= 128; // "вес" старшего разряда

  for i:= 7 downto 0 do

  begin

    N_dec:= N_dec + (mas_bit[i] * weight);

    weight:= weight div 2;

  end;

  Result:= N_dec;

end;



function ChangBit(PortAdr: word; _bit: byte; data: byte): byte;// установка бита (_bit) регистра (PortAdr) в data (0 или 1) 

var mas_old: TMas;

begin

  mas_old:= Dec_Bin(Inp32(PortAdr)); // считывание массива состояний битов регистра порта перед изменением

  mas_old[_bit]:= data; // изменение бита (_bit) в массиве

  Result:= Out32(PortAdr,Bin_Dec(mas_old)); // установка нового состояния регистра порта 

end;



end.








ресурсы к статье_DeKot_Приложение LPT/Упр_ШД_4_фаз/inpout32.dll





ресурсы к статье_DeKot_Приложение LPT/Упр_ШД_4_фаз/Project1.dpr

program Project1;



uses

  Forms,

  Unit1 in 'Unit1.pas' {Form1};



{$R *.res}



begin

  Application.Initialize;

  Application.CreateForm(TForm1, Form1);

  Application.Run;

end.








ресурсы к статье_DeKot_Приложение LPT/Упр_ШД_4_фаз/Project1.exe





ресурсы к статье_DeKot_Приложение LPT/Упр_ШД_4_фаз/Project1.res








ресурсы к статье_DeKot_Приложение LPT/Упр_ШД_4_фаз/Unit1.dfm

object Form1: TForm1

  Left = 192

  Top = 114

  Width = 431

  Height = 367

  BorderIcons = [biSystemMenu]

  Caption = '  '#1059#1087#1088#1072#1074#1083#1077#1085#1080#1077'  4 - '#1092#1072#1079#1085#1099#1084'  '#1096#1072#1075#1086#1074#1099#1084'  '#1076#1074#1080#1075#1072#1090#1077#1083#1077#1084

  Color = clBtnFace

  Font.Charset = DEFAULT_CHARSET

  Font.Color = clWindowText

  Font.Height = -11

  Font.Name = 'MS Sans Serif'

  Font.Style = []

  Icon.Data = {

    0000010001002020100000000000E80200001600000028000000200000004000

    0000010004000000000080020000000000000000000000000000000000000000

    000000008000008000000080800080000000800080008080000080808000C0C0

    C0000000FF0000FF000000FFFF00FF000000FF00FF00FFFF0000FFFFFF000000

    0000000007700000000000000000000000000007788000000000000000000000

    0000077777700000000000000000000000077877877000000000000000000000

    0777877877800000000000000007000777887887877000000000000007770777

    7777777777700000000000077777778778778778778000000000077787787878

    8788788787700000000777787787777777777777777000000777777777777787

    7877877877800007778778778778787887887887887004877877877878877777

    7777777777777777777777777777778778778778778788788787787787787878

    8788788788787787787787787887777777777778037777777777777777771787

    78778770078788788788787787787878848800000078EEEEEEEE877878877787

    780000000787EEEEEEEEEE7787781788700000000787EEEEEEEEEE7787788800

    000000000078EEEE78EEEEE878870000000000000787EEEE878EEEE787780000

    000000000787EEEE878EEEE787780000000000000078EEEE787EEEE878870000

    000000000787EEEE778EEEE787780000000000000787EEEE77EEEEE787780000

    000000000078EEEEEEEEEE7878870000000000000787EEEEEEEEEE7787780000

    000000000787EEEEEEEE78778778000000000000007877877877877878870000

    0000000007877877878778778778000000000000078778777787787787780000

    0000000000000000000000000000000000000000000000000000000000000000

    0000000000000000000000000000000000000000000000000000000000000000

    0000000000000000000000000000000000000000000000000000000000000000

    000000000000000000000000000000000000000000000000000000000000}

  OldCreateOrder = False

  PixelsPerInch = 96

  TextHeight = 13

  object Label1: TLabel

    Left = 72

    Top = 80

    Width = 279

    Height = 16

    Caption = #1063#1072#1089#1090#1086#1090#1072'  '#1080#1084#1087#1091#1083#1100#1089#1086#1074'  '#1091#1087#1088#1072#1074#1083#1077#1085#1080#1103'  '#1043#1094

    Font.Charset = DEFAULT_CHARSET

    Font.Color = clNavy

    Font.Height = -13

    Font.Name = 'MS Sans Serif'

    Font.Style = [fsBold, fsItalic]

    ParentFont = False

  end

  object Label2: TLabel

    Left = 112

    Top = 268

    Width = 67

    Height = 24

    Caption = #1056#1077#1078#1080#1084

    Font.Charset = DEFAULT_CHARSET

    Font.Color = clPurple

    Font.Height = -19

    Font.Name = 'MS Sans Serif'

    Font.Style = [fsBold]

    ParentFont = False

  end

  object Label3: TLabel

    Left = 240

    Top = 272

    Width = 43

    Height = 16

    Caption = #1057#1058#1054#1055

    Font.Charset = DEFAULT_CHARSET

    Font.Color = clRed

    Font.Height = -13

    Font.Name = 'MS Sans Serif'

    Font.Style = [fsBold]

    ParentFont = False

  end

  object Label4: TLabel

    Left = 104

    Top = 120

    Width = 213

    Height = 16

    Caption = #1047#1072#1076#1072#1085#1086'                 '#1060#1072#1082#1090#1080#1095#1077#1089#1082#1080

    Font.Charset = DEFAULT_CHARSET

    Font.Color = clMaroon

    Font.Height = -13

    Font.Name = 'MS Sans Serif'

    Font.Style = [fsBold]

    ParentFont = False

  end

  object Label5: TLabel

    Left = 272

    Top = 152

    Width = 11

    Height = 20

    Caption = '0'

    Font.Charset = DEFAULT_CHARSET

    Font.Color = clWindowText

    Font.Height = -16

    Font.Name = 'MS Sans Serif'

    Font.Style = [fsBold]

    ParentFont = False

  end

  object Button1: TButton

    Left = 64

    Top = 24

    Width = 97

    Height = 33

    Caption = #1055#1091#1089#1082

    Font.Charset = DEFAULT_CHARSET

    Font.Color = clWindowText

    Font.Height = -13

    Font.Name = 'MS Sans Serif'

    Font.Style = [fsBold]

    ParentFont = False

    TabOrder = 0

    OnClick = Button1Click

  end

  object Edit1: TEdit

    Left = 104

    Top = 152

    Width = 57

    Height = 28

    Font.Charset = DEFAULT_CHARSET

    Font.Color = clWindowText

    Font.Height = -16

    Font.Name = 'MS Sans Serif'

    Font.Style = [fsBold]

    ParentFont = False

    TabOrder = 1

    Text = '1000'

  end

  object Button3: TButton

    Left = 32

    Top = 192

    Width = 89

    Height = 33

    Caption = '+  50  '#1043#1094

    Font.Charset = DEFAULT_CHARSET

    Font.Color = clWindowText

    Font.Height = -16

    Font.Name = 'MS Sans Serif'

    Font.Style = [fsBold]

    ParentFont = False

    TabOrder = 2

    OnClick = Button3Click

  end

  object Button4: TButton

    Left = 144

    Top = 192

    Width = 81

    Height = 33

    Caption = '-  50  '#1043#1094

    Font.Charset = DEFAULT_CHARSET

    Font.Color = clWindowText

    Font.Height = -16

    Font.Name = 'MS Sans Serif'

    Font.Style = [fsBold]

    ParentFont = False

    TabOrder = 3

    OnClick = Button4Click

  end

  object Button2: TButton

    Left = 216

    Top = 24

    Width = 89

    Height = 33

    Caption = #1057#1090#1086#1087

    Font.Charset = DEFAULT_CHARSET

    Font.Color = clWindowText

    Font.Height = -13

    Font.Name = 'MS Sans Serif'

    Font.Style = [fsBold]

    ParentFont = False

    TabOrder = 4

    OnClick = Button2Click

  end

  object Timer1: TTimer

    Interval = 100

    OnTimer = Timer1Timer

    Left = 360

    Top = 24

  end

end
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unit Unit1;



interface



uses

  Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,

  Dialogs, CtrlBitLpt, StdCtrls, ExtCtrls;



type

  TForm1 = class(TForm)

    Button1: TButton;

    Label1: TLabel;

    Edit1: TEdit;

    Button3: TButton;

    Button4: TButton;

    Label2: TLabel;

    Label3: TLabel;

    Timer1: TTimer;

    Button2: TButton;

    Label4: TLabel;

    Label5: TLabel;

    procedure Button1Click(Sender: TObject); 

    procedure Button2Click(Sender: TObject);

    procedure Button3Click(Sender: TObject);

    procedure Button4Click(Sender: TObject);

    procedure Timer1Timer(Sender: TObject);



  private

    { Private declarations }

  public

    { Public declarations }

  end;



const   df = 50; //  шаг изменения частоты импульсов

        koef = 32; // коэфициент "железа"



var   Form1: TForm1;

      flag_on_off: boolean; // флаг импульс / пауза 

      flag_pusk: boolean;   // флаг запуска импульсов



implementation



{$R *.dfm}



  { Изменение частоты импульсов  и выход из прогораммы

    доступно только в режиме "Стоп" }



procedure Impuls;

var count: integer; //   переменная кол-ва циклов

    pacet: integer; //  суммарное кол-во импульсов по всем 4-м выходам

    t_imp: integer; //  кол-во циклов формирования на один импульс / паузу

    step: byte; // перключения по контактам выхода

    _time,_pusk,_stop: integer; // для определения времени серии импульсов (pacet)

    _frc: integer; // фактическая частота

begin

  step:= 1;

  count:= 0;

  pacet:= 0;

  t_imp:= round(1000 * koef / (StrToInt(Form1.Edit1.Text))); // кол-во циклов

  _pusk:= StrToInt(FormatDateTime('s',Now)+ FormatDateTime('zzz',Now)); // начало запуска импульсов

  while flag_pusk = true do  // цикл формирования импульсов

  begin

    case step of

    1: Out32($378,1);  // импульс на конт. 2 LPT-порта

    2: Out32($378,2);  // импульс на конт. 3 LPT-порта

    3: Out32($378,4);  // импульс на конт. 4 LPT-порта

    4: Out32($378,8);  // импульс на конт. 5 LPT-порта

    end;

    Inc(count);

    Application.ProcessMessages;

    if count < t_imp then Continue // повтор цикла

    else

    begin

      count:= 0;

      step:= step + 1;

      if step = 5 then step:= 1;

      Inc(pacet);

    end;

  end;

   Out32($378,0);

   _stop:= StrToInt(FormatDateTime('s',Now)+ FormatDateTime('zzz',Now)); // остановка импульсов

   Form1.Label3.Font.Color:= clRed;

   Form1.Label3.Caption:= 'СТОП';

  _time:= (_stop - _pusk); // время вывода пакета импульсов

  _frc:= round((250 * pacet) / _time); // фактическая частота импульсов

  Form1.Label5.Caption:= IntToStr(_frc);

end;



procedure TForm1.Button1Click(Sender: TObject);  // "Пуск"

begin

  Form1.Label3.Font.Color:= clGreen;

  Form1.Label3.Caption:= 'РАБОТА';

  flag_pusk:= true;

  RePaint;

  Impuls;

end;



procedure TForm1.Button2Click(Sender: TObject); // "Стоп"

begin

  flag_pusk:= false;

end;



procedure TForm1.Button3Click(Sender: TObject);  // увеличение - Частота + df Гц  (макс. = 3 000 Гц)

begin

  Form1.Edit1.Text:= IntToStr((StrToInt(Edit1.Text) + df));

  if StrToInt(Edit1.Text) >= 3000 then Form1.Edit1.Text:= '3000';

end;



procedure TForm1.Button4Click(Sender: TObject);  // уменьшение - частота - df Гц (миним. = 50 Гц)

begin

  Form1.Edit1.Text:= IntToStr((StrToInt(Edit1.Text) - df));

  if StrToInt(Edit1.Text) < 50 then Form1.Edit1.Text:= '50';

end;



procedure TForm1.Timer1Timer(Sender: TObject); // внешнее управление через контакты LPT порта

begin

   if  Dec_Bin(Inp32($379))[3] = 0 then  Button1Click(Sender);  // "Пуск"  (конт. 15)

   if  Dec_Bin(Inp32($379))[4] = 0 then  Button2Click(Sender);  // "Стоп"  (конт. 13)

   if  Dec_Bin(Inp32($379))[5] = 0 then  Button3Click(Sender);  // увеличение  (конт. 12)

   if  Dec_Bin(Inp32($379))[6] = 0 then  Button4Click(Sender);  // уменьшение  (конт. 10)

end;



end.
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{Program	OrCAD GerbTool(tm)

	{Version	8.1.1}

	{Created	Mon Feb 24 12:01:44 2003}

}

{Environment

	{SketchMode	No}

	{OverlayMode	No}

	{ShowErrors	No}

	{ViewComposites	No}

	{GridSnap	No}

	{GridSize	0.2500, 0.2500}

	{GridVisible	No}

	{OrthoSnap	No}

	{SnapAngle	45.0000}

	{ViewMetric	No}

	{ActiveLayer	1}

	{CurrentDcode	10}

	{BkColor	black}

	{Undo		Yes}

	{PreviousView	0.034, 0.074, 3.942, 6.617}

	{FilmBox	18.000, 14.000, yellow}

	{NetID		0}

	{Flags		0}

}

{SelectCriteria

	{Mode		Window}

	{Boundary	Exclude}

	{Flashes	No}

	{Draws		Yes}

	{Arcs		Yes}

	{Vertex		No}

	{Dcode		0}

	{Layer		8}

}

{Views

}

{Layers

	{Layer	1

		{File		MS_C2.GER}

		{LyrName	-}

		{ApList		$x2.map}

		{Visibility	On}

		{FlashColor	red}

		{DrawColor	red}

		{Type		Bottom}

		{Polarity	Dark}

		{Key		0}

		{Ftype		Gerber}

		{Extents	0.034, 0.074, 3.942, 6.617}

		{NetID		0}

		{Virtual	No}

	}

	{Layer	2

		{File		MS_Ç2.GER}

		{LyrName	-}

		{ApList		$x4.map}

		{Visibility	Off}

		{FlashColor	vga16yellow}

		{DrawColor	vga16yellow}

		{Type		Other}

		{Polarity	Dark}

		{Key		0}

		{Ftype		Gerber}

		{Extents	0.108, 0.365, 3.753, 6.503}

		{NetID		0}

		{Virtual	No}

	}

	{Layer	3

		{File		MS_M1.GER}

		{LyrName	-}

		{ApList		$x5.map}

		{Visibility	Off}

		{FlashColor	white}

		{DrawColor	white}

		{Type		Other}

		{Polarity	Dark}

		{Key		0}

		{Ftype		Gerber}

		{Extents	0.094, 0.146, 3.872, 6.604}

		{NetID		0}

		{Virtual	No}

	}

	{Layer	4

		{File		MS_M2.GER}

		{LyrName	-}

		{ApList		$x6.map}

		{Visibility	Off}

		{FlashColor	yellow}

		{DrawColor	yellow}

		{Type		Other}

		{Polarity	Dark}

		{Key		0}

		{Ftype		Gerber}

		{Extents	0.574, 0.724, 3.273, 6.541}

		{NetID		0}

		{Virtual	No}

	}

	{Layer	5

		{File		MS_DRD.GER}

		{LyrName	-}

		{ApList		$x7.map}

		{Visibility	Off}

		{FlashColor	red}

		{DrawColor	red}

		{Type		Other}

		{Polarity	Dark}

		{Key		0}

		{Ftype		Gerber}

		{Extents	-0.018, -1.407, 3.994, 6.710}

		{NetID		0}

		{Virtual	No}

	}

	{Layer	6

		{File		MS_DRL.GER}

		{LyrName	-}

		{ApList		$x1.map}

		{Visibility	Off}

		{FlashColor	blue}

		{DrawColor	col2}

		{Type		Other}

		{Polarity	Dark}

		{Key		0}

		{Ftype		Gerber}

		{Extents	0.000, 0.000, 3.976, 6.692}

		{NetID		0}

		{Virtual	No}

	}

}

{Format	Gerber

	{Dialect		RS274X}

	{m.n			3.4}

	{Mode			Absolute}

	{ZeroSuppression	Leading}

	{Terminator		0x2a, 0xd, 0xa}

	{Metric			No}

	{Modal			No}

	{UserData		Yes}

	{Nets			No}

	{Gcmds			Yes}

	{CharSet		ASCII}

	{Arcs360		No}

	{ArcsModal		Yes}

	{HonorCrLf		No}

	{Comments		Yes}

	{Flags			0}

}

{Format	Drill

	{Dialect		Excellon}

	{m.n			2.4}

	{Mode			Absolute}

	{ZeroSuppression	Leading}

	{Terminator		0xd, 0xa}

	{Metric			Yes}

	{Modal			No}

	{UserData		No}

	{Nets			No}

	{Gcmds			No}

	{CharSet		ASCII}

	{Arcs360		No}

	{ArcsModal		Yes}

	{HonorCrLf		No}

	{Comments		No}

	{Flags			0}

}

{Format	Mill

	{Dialect		Excellon}

	{m.n			2.3}

	{Mode			Absolute}

	{ZeroSuppression	Leading}

	{Terminator		0xd, 0xa}

	{Metric			No}

	{Modal			No}

	{UserData		No}

	{Nets			No}

	{Gcmds			No}

	{CharSet		ASCII}

	{Arcs360		No}

	{ArcsModal		Yes}

	{HonorCrLf		No}

	{Comments		No}

	{Flags			0}

}

{Extensions

	{Gerber		gbr}

	{ApLists	map}

	{Drill		drl}

	{Mill		nc}

	{Tool		tl}

	{HPGL		plt}

	{PostScript	ps}

	{LaserJet	lj}

}

{Plot

	{HPGL

		{OutFile	}

		{MediaSize	34.000, 22.000}

		{Offset		0.000, 0.000}

		{Scale		1.0000}

		{Border	No 0}

		{PenWidth	0.010}

		{PenSpeed	60}

		{Pens

			{Layer 1	1	1}

			{Layer 2	1	1}

			{Layer 3	1	1}

			{Layer 4	1	1}

			{Layer 5	1	1}

			{Layer 6	1	1}

		}

		{Spread	No}

		{SpreadOffset

		}

		{PadsOnly	No}

		{Mode		Sketch}

		{Rotate		No}

	}

	{PostScript

		{OutFile	}

		{MediaSize	8.000, 10.500}

		{Offset		0.000, 0.000}

		{Scale		1.0000}

		{PadsOnly	No}

		{Mode		Sketch}

		{Rotate		No}

		{GreyScale	No}

		{Border	No}

	}

}

{Merge

	{HPGL

		{PlotSize	Small}

		{Rotate		No}

		{Pens

			{1	D10}

			{2	D10}

			{3	D10}

			{4	D10}

			{5	D10}

			{6	D10}

			{7	D10}

			{8	D10}

		}

	}

}

{Text

	{Filename	}

	{Height		0.1000}

	{Width		0.1000}

	{LineSpace	1.0000}

	{CharSpace	1.0000}

	{Rotate		No}

	{Slant		0}

	{Mirror		No}

}

{ApReport

	{Layer		1}

	{SortBy		DCode}

}

{Rotate

	{Degrees	90.00}

	{Pivot		Center}

}

{Mirror

	{Direction	Vert}

	{Pivot		Center}

}

{DcodeScale

	{Fixed		Yes}

	{Scale		0.1000, 0.1000}

}

{Panelize

	{AutoPanel		Yes}

	{Virtual		No}

	{Rows			0}

	{Cols			0}

	{TabSize		0.0000, 0.0000}

	{ImageSpacing		0.0000, 0.0000}

	{AutoVent		No}

	{VentSpacing		0.0000, 0.0000}

	{VentBorder		0.0000}

	{VentDCode		0}

	{VentLayer		0}

}

{Spread

	{AutoSpread		No}

	{Rows			1}

	{Cols			1}

	{TabSize		0.0000, 0.0000}

	{Layer			0}

	{SortType		Col}

}

{DRC

	{RepFile		}

	{Layer			1}

	{Pad2Pad		0.0060}

	{Pad2Trace		0.0060}

	{Trace2Trace		0.0060}

	{Border		0.0250}

	{MinFlash		0.0100}

	{MinTrace		0.0020}

	{MinRing		0.0000}

	{DrillLayer		0}

	{BorderLayer		0}

	{HiliLayer		0}

	{IgnoreSelGrp		No}

	{UseToolSize		No}

	{WellBehaved		No}

	{WindowMode		No}

	{Stubs		Yes}

	{ErrorCount		0}

	{MaxErrors		100}

}

{Snoman

	{RepFile		}

	{FromLayer		0}

	{ToLayer		1}

	{DCode			0}

	{Pad2Pad		0.0060}

	{Pad2Trace		0.0060}

	{Offset			-0.0050}

	{MinPercent		0.6000}

	{MaxPercent		0.8000}

	{WindowMode		No}

}

{Teardrop

	{RepFile		}

	{Layer		0}

	{DCode			0}

	{Pad2Trace		0.0060}

	{Trace2Trace		0.0060}

	{HostOffsetPercent			0.1500}

	{TeeLength		0.5000}

	{TeeWidth		0.5000}

	{WindowMode		No}

	{DeleteExisting		No}

}

{TestPoints

	{FxFile		1 }

	{Dist		1 -1.0000}

	{Thick		1 -1.0000}

	{FxFile		2 }

	{Dist		2 -1.0000}

	{Thick		2 -1.0000}

	{FxFile		3 }

	{Dist		3 -1.0000}

	{Thick		3 -1.0000}

	{FxFile		4 }

	{Dist		4 -1.0000}

	{Thick		4 -1.0000}

	{FxFile		5 }

	{Dist		5 -1.0000}

	{Thick		5 -1.0000}

	{FxFile		6 }

	{Dist		6 -1.0000}

	{Thick		6 -1.0000}

	{FxFile		7 }

	{Dist		7 -1.0000}

	{Thick		7 -1.0000}

	{NetFile	}

	{MapFile	}

	{ToolFile	}

	{TPLayer	0}

	{ProbeSize	0.0230}

	{MaxDeflect	0.1300}

	{GridSize	0.1000}

	{Points		Ends}

	{Isolated	Include}

}

{Stagger

	{TPLayer	0}

	{ProbeSpacing	0.0230}

	{EdgeSpacing	0.0000}

	{MaxFlash	0.0600}

	{StaggerDir		L-U}

	{UseMiddle	No}

	{WindowMode	Yes}

}

{Drill

	{OutFile	MS.DRL}

	{RepFile	}

	{Swath		0.100}

	{Sort		X}

	{Layer		6}

	{PreMergeLayer	0}

	{PostMergeLayer	0}

	{PreDrill	0.250}

	{WindowMode	No}

}

{Mill

	{OutFile	}

	{ToolFile	}

	{Layer		0}

	{Tool		0}

	{Compensate	No}

	{Mode		Auto}

	{TabSize	0.1000}

	{OverShoot	0.0000}

	{PlungeLine	Yes}

	{Priority	Normal}

	{Critical	vga16red}

	{Int	vga16cyan}

	{Norm	vga16green}

	{Low	vga16blue}

	{Clamp	vga16magenta}

	{Plunge	red}

	{Retract	red}

	{Paths	0

	}

}

{FixSS

	{PadLayer	1}

	{SilkLayer	1}

	{WindowMode	No}

	{Spacing	0.0100}

}

{PadRemoval

	{WindowMode	No}

	{Layer		0}

	{DCode		0}

}

{Highlights

	{Query		white}

	{Select		white}

	{DRC		white}

}
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M48
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X69190Y1512291

X69190Y1563091

X69190Y1613891

X119990Y1613891

X119990Y1563091

X119990Y1512291

X119990Y1461491

X119990Y1410691

X119990Y1359891

X133934Y1249883

X133934Y1169899

X133934Y1089914

X133934Y1009904

X119990Y549961

X119990Y499161

X119990Y448361

X119990Y397561

X119990Y346761

X119990Y295961

X119990Y245161

X119990Y194361

X209982Y1399870

X209982Y1469873

X209982Y1539875

X209982Y1609852

X269977Y1329893

X269977Y1304493

X279984Y1249883

X279984Y1169899

X279984Y1089914

X279984Y1009904

X299974Y1304493

X299974Y1329893

X329971Y1329893

X329971Y1304493

X359969Y939927

X359969Y1304493

X359969Y1329893

X356032Y1399870

X356032Y1469873

X356032Y1539875

X356032Y1609852

X385369Y914527

X392963Y749935

X418363Y749935

X410769Y939927

X519963Y1639849

X519963Y1493799

X519963Y749935

X494563Y749935

X443763Y749935

X589940Y1493799

X589940Y1639849

X659943Y1639849

X659943Y1493799

X689127Y769925

X739927Y769925

X714527Y795325

X729945Y1493799

X729945Y1639849

X889914Y1619860

X889914Y1569060

X889914Y1518260

X889914Y1467460

X889914Y1416660

X889914Y1365860

X889914Y1315060

X889914Y1264260

X889914Y1213460

X889914Y409956

X889914Y359156

X889914Y308356

X889914Y257556

X889914Y206756

X889914Y155956

X889914Y105156

X940714Y105156

X940714Y155956

X940714Y206756

X940714Y257556

X940714Y308356

X940714Y359156

X940714Y409956

X940587Y529285

X940587Y770585

X940714Y1213460

X940714Y1264260

X940714Y1315060

X940714Y1365860

X940714Y1416660

X940714Y1467460

X940714Y1518260

X940714Y1569060

X940714Y1619860

T3C1.8

X40005Y679933

X40005Y749935

X719938Y1299896

X719938Y1083996

X255905Y749935

X255905Y679933

X789940Y1079906

X789940Y1295806

T4C3.8

X385369Y1091057

X714527Y618795

M30
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*

G4_C Author: OrCAD GerbTool(tm) 8.1.1 Mon Feb 24 12:01:45 2003*

G4 Mass Parameters *

G4 Image *

G4 Aperture Definitions *

G4 Plot Data *

%LPD*%

%FSLAX34Y34*%

%MOIN*%

%AD*%

%ADD10C,0.066900*%

%ADD11R,0.066900X0.066900*%

%ADD12C,0.098400*%

%ADD13R,0.098400X0.098400*%

%ADD14C,0.086600*%

%ADD15O,0.157500X0.066900*%

%ADD16R,0.157500X0.066900*%

%ADD17C,0.059000*%

%ADD18R,0.059000X0.059000*%

%ADD19C,0.149600*%

%ADD20C,0.074800*%

%ADD21R,0.074800X0.074800*%

%ADD22R,0.086600X0.086600*%

%ADD23C,0.008000*%

%ADD24C,0.011800*%

%ADD25O,0.025000X0.094000*%

%ADD26R,0.025000X0.094000*%

%ADD27C,0.001000*%

%ADD28C,0.006000*%

%ADD29C,0.012000*%

%ADD30C,0.010000*%

%ADD31C,0.035400*%

%ADD32C,0.050000*%

%ADD33C,0.013800*%

%ADD34C,0.005900*%

%ADD35C,0.055000*%

%ADD36C,0.019700*%

%ADD37C,0.070900*%

%ADD38R,0.070900X0.070900*%

%ADD39C,0.059000*%

G4_C OrCAD GerbTool Tool List *

G54D27*

G1X16922Y44255D2*

G1X16922Y41505D1*

G1X13422Y41505D1*

G1X13422Y44255D1*

G1X16922Y44255D1*

G1X26381Y23062D2*

G1X26381Y25812D1*

G1X29881Y25812D1*

G1X29881Y23062D1*

G1X26381Y23062D1*

G1X24840Y47492D2*

G54D30*

G1X25376Y48027D1*

G1X37669Y64406D2*

G1X37036Y63774D1*

G1X36404Y63141D2*

G1X37036Y63774D1*

G1X36404Y64406D2*

G1X37036Y63774D1*

G1X37669Y63141D2*

G1X37036Y63774D1*

G1X35931Y63774D2*

G1X35036Y63774D1*

G1X34142Y63774D2*

G1X35036Y63774D1*

G1X35036Y64669D2*

G1X35036Y63774D1*

G1X35036Y62879D2*

G1X35036Y63774D1*

G1X3356Y54171D2*

G1X2724Y53539D1*

G1X3356Y52906D2*

G1X2724Y53539D1*

G1X3829Y53539D2*

G1X4724Y53539D1*

G1X5619Y53539D2*

G1X4724Y53539D1*

G1X4724Y52644D2*

G1X4724Y53539D1*

G1X4724Y54433D2*

G1X4724Y53539D1*

G1X14539Y35372D2*

G1X15172Y36005D1*

G1X15804Y35372D2*

G1X15172Y36005D1*

G1X23761Y65096D2*

G1X23226Y64561D1*

G1X22691Y64026D2*

G1X23226Y64561D1*

G1X22691Y65096D2*

G1X23226Y64561D1*

G1X23761Y64026D2*

G1X23226Y64561D1*

G1X26517Y65096D2*

G1X25982Y64561D1*

G1X25447Y64026D2*

G1X25982Y64561D1*

G1X25447Y65096D2*

G1X25982Y64561D1*

G1X26517Y64026D2*

G1X25982Y64561D1*

G1X29273Y65096D2*

G1X28738Y64561D1*

G1X28202Y64026D2*

G1X28738Y64561D1*

G1X28202Y65096D2*

G1X28738Y64561D1*

G1X29273Y64026D2*

G1X28738Y64561D1*

G1X21006Y65096D2*

G1X20471Y64561D1*

G1X19935Y64026D2*

G1X20471Y64561D1*

G1X19935Y65096D2*

G1X20471Y64561D1*

G1X21006Y64026D2*

G1X20471Y64561D1*

G1X24377Y39367D2*

G1X23620Y39367D1*

G1X23620Y38610D2*

G1X23620Y39367D1*

G1X23620Y40124D2*

G1X23620Y39367D1*

G1X17685Y56413D2*

G1X16928Y56413D1*

G1X17685Y61925D2*

G1X16928Y61925D1*

G1X17685Y64680D2*

G1X16928Y64680D1*

G1X16928Y65437D2*

G1X16928Y64680D1*

G1X15747Y56658D2*

G1X15747Y55901D1*

G1X14990Y55901D2*

G1X15747Y55901D1*

G1X15747Y59413D2*

G1X15747Y58656D1*

G1X14990Y58656D2*

G1X15747Y58656D1*

G1X15747Y62169D2*

G1X15747Y61412D1*

G1X14990Y61412D2*

G1X15747Y61412D1*

G1X15747Y64925D2*

G1X15747Y64168D1*

G1X14990Y64168D2*

G1X15747Y64168D1*

G1X18109Y35408D2*

G1X18109Y36165D1*

G1X18866Y36165D2*

G1X18109Y36165D1*

G1X17352Y36165D2*

G1X18109Y36165D1*

G1X12204Y35408D2*

G1X12204Y36165D1*

G1X12961Y36165D2*

G1X12204Y36165D1*

G1X11447Y36165D2*

G1X12204Y36165D1*

G1X24801Y49580D2*

G1X24801Y50337D1*

G1X24044Y50337D2*

G1X24801Y50337D1*

G1X19542Y35469D2*

G1X20077Y36005D1*

G1X20612Y35469D2*

G1X20077Y36005D1*

G1X9306Y35469D2*

G1X9842Y36005D1*

G1X10377Y35469D2*

G1X9842Y36005D1*

G1X24840Y48562D2*

G1X25376Y48027D1*

G1X9477Y15457D2*

G1X9344Y15457D1*

G1X17715Y15367D2*

G1X17409Y15367D1*

G1X11194Y15621D2*

G1X11194Y15487D1*

G1X3788Y8587D2*

G1X3788Y8194D1*

G1X9484Y15648D2*

G1X9484Y15459D1*

G1X9934Y15667D2*

G1X9934Y15440D1*

G1X5344Y32281D2*

G1X5344Y27311D1*

G1X17715Y19777D2*

G1X17666Y19777D1*

G1X16928Y24187D2*

G1X2908Y24187D1*

G1X16928Y24097D2*

G1X2818Y24097D1*

G1X10477Y15457D2*

G1X10344Y15457D1*

G1X10294Y15636D2*

G1X10294Y15472D1*

G1X11977Y15457D2*

G1X11844Y15457D1*

G1X10114Y15622D2*

G1X10114Y15486D1*

G1X16576Y18427D2*

G1X15360Y18427D1*

G1X10654Y15620D2*

G1X10654Y15487D1*

G1X16189Y14107D2*

G1X12716Y14107D1*

G1X16189Y14197D2*

G1X12728Y14197D1*

G1X11104Y15623D2*

G1X11104Y15485D1*

G1X17715Y16177D2*

G1X17623Y16177D1*

G1X16189Y13837D2*

G1X12703Y13837D1*

G1X5524Y32281D2*

G1X5524Y27311D1*

G1X11554Y15630D2*

G1X11554Y15477D1*

G1X13833Y12937D2*

G1X12703Y12937D1*

G1X12729Y14919D2*

G1X12729Y14229D1*

G1X14090Y18697D2*

G1X12746Y18697D1*

G1X16197Y15817D2*

G1X12591Y15817D1*

G1X14082Y17527D2*

G1X12712Y17527D1*

G1X12729Y16879D2*

G1X12729Y16189D1*

G1X13831Y19687D2*

G1X12746Y19687D1*

G1X17715Y15187D2*

G1X12662Y15187D1*

G1X16189Y14377D2*

G1X12729Y14377D1*

G1X16189Y14467D2*

G1X12729Y14467D1*

G1X16189Y15907D2*

G1X12655Y15907D1*

G1X13921Y11047D2*

G1X12703Y11047D1*

G1X11104Y26227D2*

G1X11104Y21943D1*

G1X13899Y12667D2*

G1X12703Y12667D1*

G1X13866Y12757D2*

G1X12703Y12757D1*

G1X16192Y15997D2*

G1X12696Y15997D1*

G1X17715Y11767D2*

G1X15345Y11767D1*

G1X13939Y17707D2*

G1X12745Y17707D1*

G1X16928Y23647D2*

G1X2368Y23647D1*

G1X16232Y16177D2*

G1X12729Y16177D1*

G1X17715Y14647D2*

G1X12729Y14647D1*

G1X12364Y15658D2*

G1X12364Y15450D1*

G1X16189Y14287D2*

G1X12729Y14287D1*

G1X12454Y15701D2*

G1X12454Y15406D1*

G1X12544Y15768D2*

G1X12544Y15339D1*

G1X11734Y15625D2*

G1X11734Y15483D1*

G1X17715Y17077D2*

G1X17666Y17077D1*

G1X9326Y12037D2*

G1X8867Y12037D1*

G1X16189Y10481D2*

G1X14959Y10481D1*

G1X14524Y32281D2*

G1X14524Y30067D1*

G1X9754Y7213D2*

G1X9754Y787D1*

G1X10924Y15672D2*

G1X10924Y15436D1*

G1X17715Y15907D2*

G1X17666Y15907D1*

G1X9754Y11525D2*

G1X9754Y9596D1*

G1X11102Y10687D2*

G1X10953Y10687D1*

G1X16140Y12449D2*

G1X15215Y12449D1*

G1X10204Y10741D2*

G1X10204Y9789D1*

G1X1033Y22747D2*

G1X394Y22747D1*

G1X17715Y17797D2*

G1X15643Y17797D1*

G1X14704Y28983D2*

G1X14704Y20515D1*

G1X17715Y14557D2*

G1X12729Y14557D1*

G1X10474Y25834D2*

G1X10474Y22194D1*

G1X14344Y26487D2*

G1X14344Y20428D1*

G1X16294Y15547D2*

G1X8278Y15547D1*

G1X13881Y11137D2*

G1X12703Y11137D1*

G1X16928Y25627D2*

G1X4348Y25627D1*

G1X8278Y6956D2*

G1X6682Y6956D1*

G1X6658Y9110D2*

G1X6682Y9086D1*

G1X8278Y7212D2*

G1X8278Y6956D1*

G1X6682Y8552D2*

G1X6682Y8256D1*

G1X9837Y11317D2*

G1X8278Y11317D1*

G1X9300Y12470D2*

G1X8278Y11448D1*

G1X8278Y10893D2*

G1X6682Y10893D1*

G1X4084Y32281D2*

G1X4084Y26895D1*

G1X8314Y27531D2*

G1X8314Y27311D1*

G1X6514Y11110D2*

G1X6514Y10194D1*

G1X6514Y15873D2*

G1X6514Y14714D1*

G1X5704Y15873D2*

G1X5704Y15072D1*

G1X9229Y15620D2*

G1X8278Y15620D1*

G1X16189Y20619D2*

G1X15023Y20619D1*

G1X8278Y22450D2*

G1X6682Y22450D1*

G1X15514Y19535D2*

G1X15514Y17927D1*

G1X6682Y22450D2*

G1X6682Y22194D1*

G1X1033Y27697D2*

G1X394Y27697D1*

G1X3364Y32281D2*

G1X3364Y26175D1*

G1X11010Y27705D2*

G1X9672Y27705D1*

G1X11010Y25834D2*

G1X9139Y25834D1*

G1X16928Y25357D2*

G1X4078Y25357D1*

G1X12094Y32281D2*

G1X12094Y30067D1*

G1X2510Y30461D2*

G1X639Y30461D1*

G1X639Y28589D1*

G1X15604Y19535D2*

G1X15604Y17837D1*

G1X2510Y30461D2*

G1X2510Y28589D1*

G1X9522Y15637D2*

G1X9299Y15637D1*

G1X12184Y25971D2*

G1X12184Y20863D1*

G1X17715Y17347D2*

G1X17666Y17347D1*

G1X17134Y18367D2*

G1X17134Y17666D1*

G1X8584Y7212D2*

G1X8584Y787D1*

G1X16928Y26437D2*

G1X14323Y26437D1*

G1X13395Y27567D2*

G1X11799Y27567D1*

G1X13395Y25971D2*

G1X11799Y25971D1*

G1X13438Y25987D2*

G1X13395Y25987D1*

G1X9312Y28983D2*

G1X9065Y28983D1*

G1X2185Y24997D2*

G1X394Y24997D1*

G1X8237Y27607D2*

G1X2117Y27607D1*

G1X7469Y28727D2*

G1X7469Y27887D1*

G1X9065Y30323D2*

G1X7469Y30323D1*

G1X9512Y28777D2*

G1X9065Y28777D1*

G1X7469Y29483D2*

G1X7469Y28727D1*

G1X7469Y30323D2*

G1X7469Y29483D1*

G1X394Y32281D2*

G1X394Y787D1*

G1X16928Y787D2*

G1X394Y787D1*

G1X16928Y8661D2*

G1X16928Y787D1*

G1X17715Y9448D2*

G1X16928Y8661D1*

G1X17715Y21258D2*

G1X17715Y9448D1*

G1X16928Y22045D2*

G1X17715Y21258D1*

G1X16928Y27950D2*

G1X16928Y22045D1*

G1X16928Y31493D2*

G1X18109Y30312D1*

G1X16928Y32281D2*

G1X16928Y31493D1*

G1X16928Y32281D2*

G1X394Y32281D1*

G1X17758Y28780D2*

G1X16928Y27950D1*

G1X16954Y28890D2*

G1X16954Y27976D1*

G1X17044Y28851D2*

G1X17044Y28066D1*

G1X17134Y28801D2*

G1X17134Y28156D1*

G1X16189Y17666D2*

G1X16189Y17470D1*

G1X16237Y10284D2*

G1X16189Y10284D1*

G1X17674Y21299D2*

G1X17674Y9407D1*

G1X17584Y9683D2*

G1X17584Y9317D1*

G1X17494Y9548D2*

G1X17494Y9227D1*

G1X17404Y9458D2*

G1X17404Y9137D1*

G1X17314Y9393D2*

G1X17314Y9047D1*

G1X17224Y9346D2*

G1X17224Y8957D1*

G1X17134Y9313D2*

G1X17134Y8867D1*

G1X17044Y9293D2*

G1X17044Y8777D1*

G1X16954Y9284D2*

G1X16954Y8687D1*

G1X16864Y9287D2*

G1X16864Y787D1*

G1X16774Y9300D2*

G1X16774Y787D1*

G1X16684Y9325D2*

G1X16684Y787D1*

G1X16234Y28763D2*

G1X16234Y20816D1*

G1X15916Y13533D2*

G1X15215Y13533D1*

G1X16234Y12457D2*

G1X16234Y11761D1*

G1X15964Y10481D2*

G1X15964Y787D1*

G1X15874Y10481D2*

G1X15874Y787D1*

G1X15604Y10481D2*

G1X15604Y787D1*

G1X15514Y10481D2*

G1X15514Y787D1*

G1X15424Y10481D2*

G1X15424Y787D1*

G1X15334Y10481D2*

G1X15334Y787D1*

G1X15244Y10481D2*

G1X15244Y787D1*

G1X15154Y10481D2*

G1X15154Y787D1*

G1X15064Y10481D2*

G1X15064Y787D1*

G1X14974Y10481D2*

G1X14974Y787D1*

G1X14884Y10486D2*

G1X14884Y787D1*

G1X14614Y10605D2*

G1X14614Y787D1*

G1X14524Y10625D2*

G1X14524Y787D1*

G1X14434Y10642D2*

G1X14434Y787D1*

G1X14344Y10671D2*

G1X14344Y787D1*

G1X14254Y10712D2*

G1X14254Y787D1*

G1X14164Y10768D2*

G1X14164Y787D1*

G1X13894Y11106D2*

G1X13894Y787D1*

G1X13804Y25998D2*

G1X13804Y787D1*

G1X16928Y7267D2*

G1X9960Y7267D1*

G1X13624Y25972D2*

G1X13624Y787D1*

G1X13395Y25997D2*

G1X13395Y25971D1*

G1X13444Y25986D2*

G1X13444Y787D1*

G1X13354Y25971D2*

G1X13354Y787D1*

G1X13264Y25971D2*

G1X13264Y787D1*

G1X13174Y25971D2*

G1X13174Y787D1*

G1X13084Y25971D2*

G1X13084Y787D1*

G1X12994Y25971D2*

G1X12994Y787D1*

G1X12904Y25971D2*

G1X12904Y787D1*

G1X10114Y25834D2*

G1X10114Y22194D1*

G1X12703Y14057D2*

G1X12703Y10192D1*
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G1X6682Y14917D2*

G1X5926Y14917D1*

G1X6334Y15873D2*

G1X6334Y14714D1*

G1X16189Y10417D2*

G1X12703Y10417D1*

G1X14791Y10507D2*

G1X12703Y10507D1*

G1X14623Y10597D2*

G1X12703Y10597D1*

G1X9574Y25834D2*

G1X9574Y22194D1*

G1X8314Y26227D2*

G1X8314Y22194D1*

G1X8044Y26227D2*

G1X8044Y22450D1*

G1X7954Y26227D2*

G1X7954Y22450D1*

G1X7864Y26227D2*

G1X7864Y22450D1*

G1X7774Y26227D2*

G1X7774Y22450D1*

G1X7684Y26227D2*

G1X7684Y22450D1*

G1X7594Y26227D2*

G1X7594Y22450D1*

G1X7504Y26227D2*

G1X7504Y22450D1*

G1X7414Y26227D2*

G1X7414Y22450D1*

G1X9139Y26227D2*

G1X9139Y25834D1*

G1X6964Y26227D2*

G1X6964Y22450D1*

G1X6874Y26227D2*

G1X6874Y22450D1*

G1X6784Y26227D2*

G1X6784Y22450D1*

G1X2554Y32281D2*

G1X2554Y25365D1*

G1X16928Y22387D2*

G1X8278Y22387D1*

G1X16928Y22297D2*

G1X8278Y22297D1*

G1X8944Y26227D2*

G1X8944Y22194D1*

G1X9034Y26227D2*

G1X9034Y22194D1*

G1X8494Y26227D2*

G1X8494Y22194D1*

G1X8584Y26227D2*

G1X8584Y22194D1*

G1X8674Y26227D2*

G1X8674Y22194D1*

G1X8764Y26227D2*

G1X8764Y22194D1*

G1X8854Y26227D2*

G1X8854Y22194D1*

G1X1033Y23197D2*

G1X394Y23197D1*

G1X2464Y28589D2*

G1X2464Y27061D1*

G1X2374Y28589D2*

G1X2374Y27256D1*

G1X2284Y28589D2*

G1X2284Y27380D1*

G1X2194Y28589D2*

G1X2194Y27471D1*

G1X639Y28597D2*

G1X394Y28597D1*

G1X7469Y28417D2*

G1X2117Y28417D1*

G1X7469Y28507D2*

G1X2117Y28507D1*

G1X2510Y28589D2*

G1X2117Y28589D1*

G1X14884Y28983D2*

G1X14884Y20601D1*

G1X15604Y28738D2*

G1X15604Y20619D1*

G1X15694Y28759D2*

G1X15694Y20619D1*

G1X15784Y28791D2*

G1X15784Y20619D1*

G1X15874Y28836D2*

G1X15874Y20619D1*

G1X1024Y28589D2*

G1X1024Y27525D1*

G1X934Y28589D2*

G1X934Y27451D1*

G1X844Y28589D2*

G1X844Y27353D1*

G1X3814Y32281D2*

G1X3814Y26625D1*

G1X8057Y27787D2*

G1X2117Y27787D1*

G1X8327Y27517D2*

G1X2137Y27517D1*

G1X8417Y27427D2*

G1X2240Y27427D1*

G1X8507Y27337D2*

G1X2318Y27337D1*

G1X4534Y25812D2*

G1X4534Y22568D1*

G1X9139Y26227D2*

G1X4948Y26227D1*

G1X4468Y27247D2*

G1X2379Y27247D1*

G1X4345Y27157D2*

G1X2426Y27157D1*

G1X4255Y27067D2*

G1X2461Y27067D1*

G1X4165Y26977D2*

G1X2487Y26977D1*

G1X3985Y26797D2*

G1X2510Y26797D1*

G1X3895Y26707D2*

G1X2508Y26707D1*

G1X3805Y26617D2*

G1X2498Y26617D1*

G1X3715Y26527D2*

G1X2478Y26527D1*

G1X3625Y26437D2*

G1X2449Y26437D1*

G1X3445Y26257D2*

G1X2358Y26257D1*

G1X3355Y26167D2*

G1X2291Y26167D1*

G1X3265Y26077D2*

G1X2204Y26077D1*

G1X3175Y25987D2*

G1X2088Y25987D1*

G1X11014Y28983D2*

G1X11014Y27311D1*

G1X10834Y28978D2*

G1X10834Y27705D1*

G1X10744Y28871D2*

G1X10744Y27705D1*

G1X10654Y28790D2*

G1X10654Y27705D1*

G1X10564Y28727D2*

G1X10564Y27705D1*

G1X10474Y28679D2*

G1X10474Y27705D1*

G1X9304Y28983D2*

G1X9304Y28074D1*

G1X16928Y27787D2*

G1X9590Y27787D1*

G1X16928Y27697D2*

G1X11010Y27697D1*

G1X11799Y27517D2*

G1X11010Y27517D1*

G1X11799Y27427D2*

G1X11010Y27427D1*

G1X11799Y27337D2*

G1X11010Y27337D1*

G1X11104Y28983D2*

G1X11104Y27311D1*

G1X11194Y28983D2*

G1X11194Y27311D1*

G1X11284Y28983D2*

G1X11284Y27311D1*

G1X11374Y28983D2*

G1X11374Y27311D1*

G1X11464Y28983D2*

G1X11464Y27311D1*

G1X11734Y28983D2*

G1X11734Y27311D1*

G1X11799Y27567D2*

G1X11799Y27311D1*

G1X11554Y28983D2*

G1X11554Y27311D1*

G1X11644Y28983D2*

G1X11644Y27311D1*

G1X11824Y28983D2*

G1X11824Y27567D1*

G1X11799Y26167D2*

G1X11010Y26167D1*

G1X11799Y26077D2*

G1X11010Y26077D1*

G1X11799Y25987D2*

G1X11010Y25987D1*

G1X16945Y27967D2*

G1X9410Y27967D1*

G1X10924Y28983D2*

G1X10924Y27705D1*

G1X11734Y32281D2*

G1X11734Y30067D1*

G1X10834Y32281D2*

G1X10834Y30072D1*

G1X10744Y32281D2*

G1X10744Y30179D1*

G1X10654Y32281D2*

G1X10654Y30260D1*

G1X10564Y32281D2*

G1X10564Y30323D1*

G1X10474Y32281D2*

G1X10474Y30371D1*

G1X10384Y32281D2*

G1X10384Y30408D1*

G1X10294Y32281D2*

G1X10294Y30435D1*

G1X10204Y32281D2*

G1X10204Y30452D1*

G1X10114Y32281D2*

G1X10114Y30460D1*

G1X10024Y32281D2*

G1X10024Y30459D1*

G1X9934Y32281D2*

G1X9934Y30450D1*

G1X9844Y32281D2*

G1X9844Y30432D1*

G1X9754Y32281D2*

G1X9754Y30404D1*

G1X10924Y32281D2*

G1X10924Y30067D1*

G1X9394Y32281D2*

G1X9394Y30166D1*

G1X18024Y30397D2*

G1X10413Y30397D1*

G1X17665Y28687D2*

G1X10491Y28687D1*

G1X16774Y28787D2*

G1X16774Y20816D1*

G1X16189Y10481D2*

G1X16189Y10284D1*

G1X14885Y30067D2*

G1X10837Y30067D1*

G1X15313Y30307D2*

G1X10588Y30307D1*

G1X15074Y30217D2*

G1X10704Y30217D1*

G1X14947Y30127D2*

G1X10791Y30127D1*

G1X11014Y32281D2*

G1X11014Y30067D1*

G1X11104Y32281D2*

G1X11104Y30067D1*

G1X11194Y32281D2*

G1X11194Y30067D1*

G1X11284Y32281D2*

G1X11284Y30067D1*

G1X11374Y32281D2*

G1X11374Y30067D1*

G1X11464Y32281D2*

G1X11464Y30067D1*

G1X9304Y32281D2*

G1X9304Y30067D1*

G1X11554Y32281D2*

G1X11554Y30067D1*

G1X11644Y32281D2*

G1X11644Y30067D1*

G1X11824Y32281D2*

G1X11824Y30067D1*

G1X11914Y32281D2*

G1X11914Y30067D1*

G1X12004Y32281D2*

G1X12004Y30067D1*

G1X4894Y32281D2*

G1X4894Y27311D1*

G1X2464Y32281D2*

G1X2464Y30461D1*

G1X2374Y32281D2*

G1X2374Y30461D1*

G1X2284Y32281D2*

G1X2284Y30461D1*

G1X2194Y32281D2*

G1X2194Y30461D1*

G1X2104Y32281D2*

G1X2104Y30461D1*

G1X2014Y32281D2*

G1X2014Y30461D1*

G1X1924Y32281D2*

G1X1924Y30461D1*

G1X1834Y32281D2*

G1X1834Y30461D1*

G1X1744Y32281D2*

G1X1744Y30461D1*

G1X1654Y32281D2*

G1X1654Y30461D1*

G1X1564Y32281D2*

G1X1564Y30461D1*

G1X1474Y32281D2*

G1X1474Y30461D1*

G1X1384Y32281D2*

G1X1384Y30461D1*

G1X1294Y32281D2*

G1X1294Y30461D1*

G1X1204Y32281D2*

G1X1204Y30461D1*

G1X1114Y32281D2*

G1X1114Y30461D1*

G1X1024Y32281D2*

G1X1024Y30461D1*

G1X934Y32281D2*

G1X934Y30461D1*

G1X11799Y27311D2*

G1X11010Y27311D1*

G1X7469Y30307D2*

G1X2510Y30307D1*

G1X7469Y30217D2*

G1X2510Y30217D1*

G1X7469Y30127D2*

G1X2510Y30127D1*

G1X7469Y30037D2*

G1X2510Y30037D1*

G1X7469Y29947D2*

G1X2510Y29947D1*

G1X7469Y29857D2*

G1X2510Y29857D1*

G1X7469Y29767D2*

G1X2510Y29767D1*

G1X7469Y29677D2*

G1X2510Y29677D1*

G1X7469Y29587D2*

G1X2510Y29587D1*

G1X7469Y29497D2*

G1X2510Y29497D1*

G1X7469Y29407D2*

G1X2510Y29407D1*

G1X7469Y29317D2*

G1X2510Y29317D1*

G1X7469Y29227D2*

G1X2510Y29227D1*

G1X7469Y29137D2*

G1X2510Y29137D1*

G1X7469Y29047D2*

G1X2510Y29047D1*

G1X7469Y28957D2*

G1X2510Y28957D1*

G1X7469Y28867D2*

G1X2510Y28867D1*

G1X7469Y28777D2*

G1X2510Y28777D1*

G1X7469Y28687D2*

G1X2510Y28687D1*

G1X7469Y28597D2*

G1X2510Y28597D1*

G1X9601Y11677D2*

G1X8507Y11677D1*

G1X16248Y15637D2*

G1X12299Y15637D1*

G1X16774Y18354D2*

G1X16774Y17666D1*

G1X16864Y18341D2*

G1X16864Y17666D1*

G1X16954Y18339D2*

G1X16954Y17666D1*

G1X17044Y18347D2*

G1X17044Y17666D1*

G1X6604Y15873D2*

G1X6604Y14714D1*

G1X639Y28687D2*

G1X394Y28687D1*

G1X1907Y14647D2*

G1X394Y14647D1*

G1X9124Y26227D2*

G1X9124Y22194D1*

G1X1033Y15997D2*

G1X394Y15997D1*

G1X11644Y8909D2*

G1X11644Y787D1*

G1X8944Y15620D2*

G1X8944Y15444D1*

G1X3724Y32281D2*

G1X3724Y26535D1*

G1X9034Y15620D2*

G1X9034Y15473D1*

G1X17715Y17167D2*

G1X17666Y17167D1*

G1X7864Y27887D2*

G1X7864Y27311D1*

G1X2824Y32281D2*

G1X2824Y25635D1*

G1X2104Y25997D2*

G1X2104Y24915D1*

G1X8311Y15367D2*

G1X8278Y15367D1*

G1X8977Y15457D2*

G1X8844Y15457D1*

G1X14434Y28983D2*

G1X14434Y20457D1*

G1X14344Y28983D2*

G1X14344Y27052D1*

G1X14254Y28983D2*

G1X14254Y27223D1*

G1X14164Y28983D2*

G1X14164Y27331D1*

G1X14074Y28983D2*

G1X14074Y27409D1*

G1X13984Y28983D2*

G1X13984Y27467D1*

G1X13894Y28983D2*

G1X13894Y27510D1*

G1X13804Y28983D2*

G1X13804Y27540D1*

G1X13624Y28983D2*

G1X13624Y27567D1*

G1X13534Y28983D2*

G1X13534Y27565D1*

G1X16928Y26077D2*

G1X13995Y26077D1*

G1X13395Y27567D2*

G1X13395Y27541D1*

G1X13444Y28983D2*

G1X13444Y27552D1*

G1X13354Y28983D2*

G1X13354Y27567D1*

G1X13264Y28983D2*

G1X13264Y27567D1*

G1X13174Y28983D2*

G1X13174Y27567D1*

G1X13084Y28983D2*

G1X13084Y27567D1*

G1X12994Y28983D2*

G1X12994Y27567D1*

G1X12904Y28983D2*

G1X12904Y27567D1*

G1X12814Y28983D2*

G1X12814Y27567D1*

G1X12724Y28983D2*

G1X12724Y27567D1*

G1X12634Y28983D2*

G1X12634Y27567D1*

G1X12544Y28983D2*

G1X12544Y27567D1*

G1X12454Y28983D2*

G1X12454Y27567D1*

G1X12364Y28983D2*

G1X12364Y27567D1*

G1X12274Y28983D2*

G1X12274Y27567D1*

G1X12184Y28983D2*

G1X12184Y27567D1*

G1X12094Y28983D2*

G1X12094Y27567D1*

G1X12004Y28983D2*

G1X12004Y27567D1*

G1X11914Y28983D2*

G1X11914Y27567D1*

G1X13534Y25974D2*

G1X13534Y787D1*

G1X15694Y32281D2*

G1X15694Y30291D1*

G1X16928Y27517D2*

G1X13875Y27517D1*

G1X16928Y27427D2*

G1X14049Y27427D1*

G1X16928Y27337D2*

G1X14158Y27337D1*

G1X16928Y27247D2*

G1X14236Y27247D1*

G1X16928Y27157D2*

G1X14294Y27157D1*

G1X16928Y27067D2*

G1X14337Y27067D1*

G1X16928Y26977D2*

G1X14368Y26977D1*

G1X16928Y26887D2*

G1X14386Y26887D1*

G1X16928Y26797D2*

G1X14395Y26797D1*

G1X16928Y26707D2*

G1X14393Y26707D1*

G1X16928Y26617D2*

G1X14381Y26617D1*

G1X16928Y26527D2*

G1X14358Y26527D1*

G1X9736Y30397D2*

G1X2510Y30397D1*

G1X9658Y28687D2*

G1X9065Y28687D1*

G1X7324Y32281D2*

G1X7324Y27311D1*

G1X17485Y28507D2*

G1X9065Y28507D1*

G1X9034Y32281D2*

G1X9034Y30323D1*

G1X8944Y32281D2*

G1X8944Y30323D1*

G1X8854Y32281D2*

G1X8854Y30323D1*

G1X8764Y32281D2*

G1X8764Y30323D1*

G1X8674Y32281D2*

G1X8674Y30323D1*

G1X8584Y32281D2*

G1X8584Y30323D1*

G1X8494Y32281D2*

G1X8494Y30323D1*

G1X8404Y32281D2*

G1X8404Y30323D1*

G1X8314Y32281D2*

G1X8314Y30323D1*

G1X8224Y32281D2*

G1X8224Y30323D1*

G1X8134Y32281D2*

G1X8134Y30323D1*

G1X8044Y32281D2*

G1X8044Y30323D1*

G1X7954Y32281D2*

G1X7954Y30323D1*

G1X7864Y32281D2*

G1X7864Y30323D1*

G1X7774Y32281D2*

G1X7774Y30323D1*

G1X7684Y32281D2*

G1X7684Y30323D1*

G1X7594Y32281D2*

G1X7594Y30323D1*

G1X9952Y28597D2*

G1X9065Y28597D1*

G1X9561Y30307D2*

G1X9065Y30307D1*

G1X9445Y30217D2*

G1X9065Y30217D1*

G1X9358Y30127D2*

G1X9065Y30127D1*

G1X9124Y32281D2*

G1X9124Y30067D1*

G1X17395Y28417D2*

G1X9065Y28417D1*

G1X16928Y24457D2*

G1X3178Y24457D1*

G1X16928Y24547D2*

G1X3268Y24547D1*

G1X16928Y24637D2*

G1X3358Y24637D1*

G1X16928Y24727D2*

G1X3448Y24727D1*

G1X639Y29587D2*

G1X394Y29587D1*

G1X16928Y24817D2*

G1X3538Y24817D1*

G1X16928Y24907D2*

G1X3628Y24907D1*

G1X16928Y24997D2*

G1X3718Y24997D1*

G1X16928Y25087D2*

G1X3808Y25087D1*

G1X16774Y32281D2*

G1X16774Y30263D1*

G1X18035Y30089D2*

G1X17471Y29525D1*

G1X16234Y9770D2*

G1X16234Y787D1*

G1X17450Y12256D2*

G1X16928Y12778D1*

G1X17715Y13207D2*

G1X17666Y13207D1*

G1X16405Y12256D2*

G1X16928Y12778D1*

G1X17450Y9500D2*

G1X16928Y10023D1*

G1X11012Y10597D2*

G1X394Y10597D1*

G1X17715Y10417D2*

G1X17666Y10417D1*

G1X16405Y9500D2*

G1X16928Y10023D1*

G1X17450Y18555D2*

G1X16928Y19077D1*

G1X16504Y18472D2*

G1X16504Y17666D1*

G1X16504Y28728D2*

G1X16504Y20816D1*

G1X16405Y18555D2*

G1X16928Y19077D1*

G1X17450Y15405D2*

G1X16928Y15928D1*

G1X16189Y16267D2*

G1X12729Y16267D1*

G1X17715Y16357D2*

G1X17666Y16357D1*

G1X16405Y15405D2*

G1X16928Y15928D1*

G1X15964Y16386D2*

G1X15964Y13581D1*

G1X12094Y9359D2*

G1X12094Y787D1*

G1X16189Y16357D2*

G1X12729Y16357D1*

G1X14197Y17437D2*

G1X12669Y17437D1*

G1X17715Y17617D2*

G1X17666Y17617D1*

G1X17715Y16987D2*

G1X17666Y16987D1*

G1X15694Y19535D2*

G1X15694Y17747D1*

G1X17666Y16189D2*

G1X17618Y16189D1*

G1X8278Y11448D2*

G1X8278Y10893D1*

G1X7504Y6956D2*

G1X7504Y787D1*

G1X6682Y15012D2*

G1X7480Y15012D1*

G1X8278Y15617D2*

G1X8278Y15339D1*

G1X2365Y25177D2*

G1X394Y25177D1*

G1X14161Y26205D2*

G1X13597Y26769D1*

G1X16928Y26167D2*

G1X14121Y26167D1*

G1X16974Y8707D2*

G1X11442Y8707D1*

G1X8404Y27441D2*

G1X8404Y27311D1*

G1X1033Y28417D2*

G1X394Y28417D1*
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G1X27892Y29767D1*

G1X27516Y32017D2*

G1X23206Y32017D1*

G1X26636Y32281D2*

G1X26636Y31106D1*

G1X28166Y32281D2*

G1X28166Y32247D1*

G1X28076Y32281D2*

G1X28076Y32246D1*

G1X27986Y32281D2*

G1X27986Y32236D1*

G1X27896Y32281D2*

G1X27896Y32218D1*

G1X27806Y32281D2*

G1X27806Y32189D1*

G1X27716Y32281D2*

G1X27716Y32151D1*

G1X27626Y32281D2*

G1X27626Y32100D1*

G1X27536Y32281D2*

G1X27536Y32034D1*

G1X27446Y32281D2*

G1X27446Y31949D1*

G1X27356Y32281D2*

G1X27356Y31836D1*

G1X36684Y31207D2*

G1X34646Y31207D1*

G1X27266Y32281D2*

G1X27266Y31668D1*

G1X33081Y31117D2*

G1X32291Y31117D1*

G1X33481Y32017D2*

G1X28746Y32017D1*

G1X30695Y31927D2*

G1X28836Y31927D1*

G1X30695Y31837D2*

G1X28906Y31837D1*

G1X30695Y31747D2*

G1X28960Y31747D1*

G1X30695Y31657D2*

G1X29001Y31657D1*

G1X30695Y31567D2*

G1X29031Y31567D1*

G1X30695Y31477D2*

G1X29052Y31477D1*

G1X30695Y31297D2*

G1X29067Y31297D1*

G1X26816Y32281D2*

G1X26816Y31193D1*

G1X28346Y32281D2*

G1X28346Y32223D1*

G1X29606Y29377D2*

G1X29606Y26261D1*

G1X33116Y32281D2*

G1X33116Y31612D1*

G1X30056Y32281D2*

G1X30056Y31248D1*

G1X29966Y32281D2*

G1X29966Y31248D1*

G1X29876Y32281D2*

G1X29876Y31248D1*

G1X29786Y32281D2*

G1X29786Y31248D1*

G1X29696Y32281D2*

G1X29696Y31248D1*

G1X29606Y32281D2*

G1X29606Y31248D1*

G1X29516Y32281D2*

G1X29516Y31248D1*

G1X29426Y32281D2*

G1X29426Y31248D1*

G1X29336Y32281D2*

G1X29336Y31248D1*

G1X27199Y31387D2*

G1X25599Y31387D1*

G1X28196Y30127D2*

G1X28048Y30127D1*

G1X29066Y31269D2*

G1X29066Y31248D1*

G1X29066Y32281D2*

G1X29066Y31355D1*

G1X28976Y32281D2*

G1X28976Y31715D1*

G1X28886Y32281D2*

G1X28886Y31865D1*

G1X28796Y32281D2*

G1X28796Y31971D1*

G1X28706Y32281D2*

G1X28706Y32051D1*

G1X28616Y32281D2*

G1X28616Y32113D1*

G1X28526Y32281D2*

G1X28526Y32161D1*

G1X30866Y29514D2*

G1X30866Y19674D1*

G1X30695Y31387D2*

G1X29064Y31387D1*

G1X29246Y32281D2*

G1X29246Y31248D1*

G1X30506Y29770D2*

G1X30506Y19674D1*

G1X30326Y32281D2*

G1X30326Y30854D1*

G1X30416Y32281D2*

G1X30416Y30854D1*

G1X30506Y32281D2*

G1X30506Y30854D1*

G1X30596Y32281D2*

G1X30596Y30854D1*

G1X30695Y30937D2*

G1X30067Y30937D1*

G1X30695Y30847D2*

G1X30067Y30847D1*

G1X30686Y32281D2*

G1X30686Y30854D1*

G1X29156Y32281D2*

G1X29156Y31248D1*

G1X30326Y29770D2*

G1X30326Y25872D1*

G1X30695Y31027D2*

G1X30067Y31027D1*

G1X19706Y30729D2*

G1X19706Y30323D1*

G1X21326Y29614D2*

G1X21326Y19438D1*

G1X22035Y29770D2*

G1X22035Y29514D1*

G1X21416Y32281D2*

G1X21416Y30854D1*

G1X21146Y32281D2*

G1X21146Y30842D1*

G1X39367Y28687D2*

G1X21013Y28687D1*

G1X20336Y31359D2*

G1X20336Y30323D1*

G1X22035Y29587D2*

G1X21299Y29587D1*

G1X21686Y32281D2*

G1X21686Y30854D1*

G1X26276Y32281D2*

G1X26276Y30854D1*

G1X21506Y29770D2*

G1X21506Y19484D1*

G1X39367Y3217D2*

G1X38626Y3217D1*

G1X38606Y32281D2*

G1X38606Y18061D1*

G1X39367Y17797D2*

G1X38870Y17797D1*

G1X36896Y18117D2*

G1X36896Y17065D1*

G1X39367Y18877D2*

G1X37866Y18877D1*

G1X24003Y31027D2*

G1X23631Y31027D1*

G1X39367Y4027D2*

G1X39121Y4027D1*

G1X31316Y2607D2*

G1X31316Y787D1*

G1X20426Y7151D2*

G1X20426Y787D1*

G1X24720Y2857D2*

G1X20077Y2857D1*

G1X34653Y29800D2*

G1X34653Y29514D1*

G1X20077Y7500D2*

G1X24811Y2766D1*

G1X25916Y2607D2*

G1X25916Y787D1*

G1X36716Y15261D2*

G1X36716Y15019D1*

G1X39367Y17977D2*

G1X38690Y17977D1*

G1X32846Y2607D2*

G1X32846Y787D1*

G1X32450Y10777D2*

G1X25343Y10777D1*

G1X32756Y2607D2*

G1X32756Y787D1*

G1X23756Y29770D2*

G1X23756Y17558D1*

G1X39367Y24457D2*

G1X30330Y24457D1*

G1X39367Y21757D2*

G1X37206Y21757D1*

G1X39367Y21667D2*

G1X37464Y21667D1*

G1X39367Y21577D2*

G1X37604Y21577D1*

G1X39367Y21487D2*

G1X37704Y21487D1*

G1X39367Y21397D2*

G1X37781Y21397D1*

G1X39367Y21307D2*

G1X37840Y21307D1*

G1X39367Y21217D2*

G1X37886Y21217D1*

G1X39367Y21127D2*

G1X37920Y21127D1*

G1X39367Y21037D2*

G1X37945Y21037D1*

G1X39367Y20947D2*

G1X37960Y20947D1*

G1X39367Y20857D2*

G1X37966Y20857D1*

G1X36526Y20050D2*

G1X36526Y19482D1*

G1X39367Y20587D2*

G1X37932Y20587D1*

G1X37886Y29959D2*

G1X37886Y21217D1*

G1X37796Y29800D2*

G1X37796Y21376D1*

G1X37706Y29691D2*

G1X37706Y21486D1*

G1X37616Y29608D2*

G1X37616Y21568D1*

G1X37526Y29544D2*

G1X37526Y21632D1*

G1X37436Y29495D2*

G1X37436Y21681D1*

G1X37346Y29457D2*

G1X37346Y21719D1*

G1X37256Y29430D2*

G1X37256Y21746D1*

G1X37166Y29412D2*

G1X37166Y21764D1*

G1X39367Y29677D2*

G1X37693Y29677D1*

G1X23631Y31110D2*

G1X23631Y30854D1*

G1X37610Y20103D2*

G1X37610Y19482D1*

G1X39367Y19687D2*

G1X37610Y19687D1*

G1X39367Y20407D2*

G1X37861Y20407D1*

G1X39367Y20317D2*

G1X37808Y20317D1*

G1X39367Y20137D2*

G1X37650Y20137D1*

G1X23631Y29770D2*

G1X23631Y29514D1*

G1X36536Y29544D2*

G1X36536Y21632D1*

G1X36986Y29404D2*

G1X36986Y21773D1*

G1X37886Y32281D2*

G1X37886Y30717D1*

G1X37796Y32281D2*

G1X37796Y30876D1*

G1X37706Y32281D2*

G1X37706Y30986D1*

G1X37616Y32281D2*

G1X37616Y31068D1*

G1X36620Y29497D2*

G1X30067Y29497D1*

G1X35636Y32281D2*

G1X35636Y30825D1*

G1X36806Y32281D2*

G1X36806Y31246D1*

G1X36716Y32281D2*

G1X36716Y31219D1*

G1X36626Y32281D2*

G1X36626Y31182D1*

G1X39367Y31297D2*

G1X34653Y31297D1*

G1X36446Y32281D2*

G1X36446Y31069D1*

G1X34916Y29800D2*

G1X34916Y17076D1*

G1X36986Y32281D2*

G1X36986Y31273D1*

G1X36896Y32281D2*

G1X36896Y31264D1*

G1X39367Y29497D2*

G1X37441Y29497D1*

G1X39367Y29407D2*

G1X37124Y29407D1*

G1X39367Y31207D2*

G1X37377Y31207D1*

G1X39367Y31117D2*

G1X37549Y31117D1*

G1X39367Y31027D2*

G1X37664Y31027D1*

G1X39367Y30937D2*

G1X37749Y30937D1*

G1X39367Y30847D2*

G1X37816Y30847D1*

G1X39367Y30757D2*

G1X37867Y30757D1*

G1X39367Y30667D2*

G1X37906Y30667D1*

G1X39367Y30577D2*

G1X37935Y30577D1*

G1X39367Y30487D2*

G1X37954Y30487D1*

G1X39367Y30397D2*

G1X37964Y30397D1*

G1X39367Y30307D2*

G1X37966Y30307D1*

G1X39367Y30217D2*

G1X37958Y30217D1*

G1X39367Y30127D2*

G1X37942Y30127D1*

G1X39367Y20767D2*

G1X37963Y20767D1*

G1X29876Y29377D2*

G1X29876Y26261D1*

G1X36986Y18102D2*

G1X36986Y17074D1*

G1X38066Y32281D2*

G1X38066Y18601D1*

G1X37796Y20300D2*

G1X37796Y19223D1*

G1X20606Y19784D2*

G1X20606Y19438D1*

G1X37526Y32281D2*

G1X37526Y31132D1*

G1X36526Y19687D2*

G1X33171Y19687D1*

G1X39367Y18067D2*

G1X38600Y18067D1*

G1X39367Y17887D2*

G1X38780Y17887D1*

G1X39367Y20047D2*

G1X37610Y20047D1*

G1X37861Y18806D2*

G1X38962Y17704D1*

G1X39367Y19957D2*

G1X37610Y19957D1*

G1X39367Y19417D2*

G1X37672Y19417D1*

G1X39367Y19327D2*

G1X37739Y19327D1*

G1X39367Y19237D2*

G1X37789Y19237D1*

G1X39367Y19147D2*

G1X37825Y19147D1*

G1X39367Y19057D2*

G1X37849Y19057D1*

G1X37256Y17878D2*

G1X37256Y17050D1*

G1X37076Y18058D2*

G1X37076Y17075D1*

G1X33926Y29514D2*

G1X33926Y11565D1*

G1X32965Y19687D2*

G1X26148Y19687D1*

G1X33836Y29514D2*

G1X33836Y19113D1*

G1X33746Y29514D2*

G1X33746Y19317D1*

G1X33656Y29514D2*

G1X33656Y19435D1*

G1X33566Y29514D2*

G1X33566Y19519D1*

G1X33476Y29514D2*

G1X33476Y19582D1*

G1X32576Y29770D2*

G1X32576Y19524D1*

G1X33296Y29514D2*

G1X33296Y19661D1*

G1X33386Y29514D2*

G1X33386Y19628D1*

G1X33026Y29770D2*

G1X33026Y19693D1*

G1X32936Y29770D2*

G1X32936Y19683D1*

G1X32846Y29770D2*

G1X32846Y19662D1*

G1X32756Y29770D2*

G1X32756Y19630D1*

G1X34376Y2607D2*

G1X34376Y787D1*

G1X36526Y20047D2*

G1X20666Y20047D1*

G1X32687Y19597D2*

G1X32043Y19597D1*

G1X39367Y17167D2*

G1X39121Y17167D1*

G1X32555Y19507D2*

G1X32188Y19507D1*

G1X36295Y18697D2*

G1X33841Y18697D1*

G1X36324Y18607D2*

G1X33812Y18607D1*

G1X26006Y18099D2*

G1X26006Y16544D1*

G1X26816Y15539D2*

G1X26816Y13198D1*

G1X34423Y12847D2*

G1X26830Y12847D1*

G1X25581Y15097D2*

G1X25343Y15097D1*

G1X34101Y15277D2*

G1X26691Y15277D1*

G1X26636Y15210D2*

G1X26636Y13527D1*

G1X35906Y15205D2*

G1X35906Y14682D1*

G1X34101Y16267D2*

G1X26650Y16267D1*

G1X34101Y16177D2*

G1X26717Y16177D1*

G1X34101Y16087D2*

G1X26767Y16087D1*

G1X34101Y15997D2*

G1X26803Y15997D1*

G1X34101Y15907D2*

G1X26827Y15907D1*

G1X34101Y15817D2*

G1X26840Y15817D1*

G1X34101Y15727D2*

G1X26843Y15727D1*

G1X34101Y15637D2*

G1X26836Y15637D1*

G1X34101Y15547D2*

G1X26818Y15547D1*

G1X38516Y14853D2*

G1X38516Y11852D1*

G1X29928Y18337D2*

G1X26615Y18337D1*

G1X34196Y13729D2*

G1X34196Y12552D1*

G1X26546Y15125D2*

G1X26546Y13612D1*

G1X26456Y15062D2*

G1X26456Y13675D1*

G1X26366Y15016D2*

G1X26366Y13722D1*

G1X25286Y29514D2*

G1X25286Y19141D1*

G1X34101Y16807D2*

G1X24507Y16807D1*

G1X26276Y14983D2*

G1X26276Y13755D1*

G1X26006Y14949D2*

G1X26006Y13788D1*

G1X25916Y14959D2*

G1X25916Y13778D1*

G1X25826Y14979D2*

G1X25826Y13758D1*

G1X25736Y15011D2*

G1X25736Y13726D1*

G1X25646Y15056D2*

G1X25646Y13682D1*

G1X25556Y15116D2*

G1X25556Y13621D1*

G1X25466Y15198D2*

G1X25466Y13540D1*

G1X32766Y18157D2*

G1X31951Y18157D1*

G1X25376Y9407D2*

G1X25376Y9246D1*

G1X24296Y29514D2*

G1X24296Y17018D1*

G1X25324Y16087D2*

G1X25222Y16087D1*

G1X37067Y18067D2*

G1X23247Y18067D1*

G1X26726Y18479D2*

G1X26726Y16163D1*

G1X27086Y22614D2*

G1X27086Y9203D1*

G1X26726Y15330D2*

G1X26726Y13407D1*

G1X26096Y18099D2*

G1X26096Y16543D1*

G1X25399Y18427D2*

G1X22887Y18427D1*

G1X26546Y22614D2*

G1X26546Y19517D1*

G1X26456Y22614D2*

G1X26456Y19580D1*

G1X26186Y22658D2*

G1X26186Y19681D1*

G1X26186Y29770D2*

G1X26186Y26216D1*

G1X25916Y29770D2*

G1X25916Y19683D1*

G1X32291Y31950D2*

G1X32291Y31110D1*

G1X25475Y18337D2*

G1X22977Y18337D1*

G1X25556Y29514D2*

G1X25556Y19526D1*

G1X25466Y29514D2*

G1X25466Y19445D1*

G1X31496Y18146D2*

G1X31496Y9823D1*

G1X32576Y18268D2*

G1X32576Y10903D1*

G1X29928Y19597D2*

G1X26426Y19597D1*

G1X26726Y22614D2*

G1X26726Y19312D1*

G1X29928Y19417D2*

G1X26649Y19417D1*

G1X29928Y19327D2*

G1X26717Y19327D1*

G1X29928Y19237D2*

G1X26766Y19237D1*

G1X29928Y19147D2*

G1X26803Y19147D1*

G1X29928Y19057D2*

G1X26827Y19057D1*

G1X29928Y18967D2*

G1X26840Y18967D1*

G1X29928Y18877D2*

G1X26843Y18877D1*

G1X29928Y18787D2*

G1X26836Y18787D1*

G1X29928Y18697D2*

G1X26818Y18697D1*

G1X29928Y18607D2*

G1X26789Y18607D1*

G1X29928Y18517D2*

G1X26748Y18517D1*

G1X29928Y18427D2*

G1X26691Y18427D1*

G1X29928Y19507D2*

G1X26558Y19507D1*

G1X23576Y29514D2*

G1X23576Y17738D1*

G1X22766Y29514D2*

G1X22766Y19239D1*

G1X22676Y29514D2*

G1X22676Y19385D1*

G1X22586Y29514D2*

G1X22586Y19483D1*

G1X22496Y29514D2*

G1X22496Y19554D1*

G1X22406Y29514D2*

G1X22406Y19608D1*

G1X20786Y21200D2*

G1X20786Y19438D1*

G1X21776Y29770D2*

G1X21776Y19647D1*

G1X25466Y18347D2*

G1X25466Y16295D1*

G1X22226Y29514D2*

G1X22226Y19673D1*

G1X25376Y15312D2*

G1X25376Y13425D1*

G1X25942Y19687D2*

G1X22148Y19687D1*

G1X25664Y19597D2*

G1X22426Y19597D1*

G1X25532Y19507D2*

G1X22558Y19507D1*

G1X25441Y19417D2*

G1X22649Y19417D1*

G1X25374Y19327D2*

G1X22717Y19327D1*

G1X25324Y19237D2*

G1X22766Y19237D1*

G1X25288Y19147D2*

G1X22803Y19147D1*

G1X25264Y19057D2*

G1X22827Y19057D1*

G1X25250Y18967D2*

G1X22840Y18967D1*

G1X25247Y18877D2*

G1X22843Y18877D1*

G1X25255Y18787D2*

G1X22836Y18787D1*

G1X32482Y19438D2*

G1X32264Y19438D1*

G1X25580Y18247D2*

G1X23067Y18247D1*

G1X25412Y13477D2*

G1X25343Y13477D1*

G1X26726Y9425D2*

G1X26726Y9203D1*

G1X26816Y12784D2*

G1X26816Y10049D1*

G1X25363Y9427D2*

G1X25343Y9427D1*

G1X25363Y12577D2*

G1X25343Y12577D1*

G1X26546Y12369D2*

G1X26546Y10463D1*

G1X26456Y12307D2*

G1X26456Y10526D1*

G1X26366Y12260D2*

G1X26366Y10572D1*

G1X26276Y12227D2*

G1X26276Y10605D1*

G1X26186Y12205D2*

G1X26186Y10627D1*

G1X26096Y12194D2*

G1X26096Y10638D1*

G1X26006Y12194D2*

G1X26006Y10639D1*

G1X25916Y12203D2*

G1X25916Y10629D1*

G1X25826Y12224D2*

G1X25826Y10609D1*

G1X25736Y12255D2*

G1X25736Y10577D1*

G1X25646Y12300D2*

G1X25646Y10532D1*

G1X25556Y12360D2*

G1X25556Y10472D1*

G1X27626Y29518D2*

G1X27626Y26261D1*

G1X36109Y20677D2*

G1X20470Y20677D1*

G1X25412Y10327D2*
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G1X30757Y55379D2*

G1X30757Y55241D1*

G1X31447Y55403D2*

G1X31447Y55241D1*

G1X34792Y42715D2*

G1X34792Y34643D1*

G1X24812Y47492D2*

G1X24812Y46974D1*

G1X27519Y50261D2*

G1X27519Y46974D1*

G1X32137Y66136D2*

G1X32137Y61156D1*

G1X3101Y37496D2*

G1X3101Y34643D1*

G1X10267Y35354D2*

G1X10267Y34643D1*

G1X13346Y36089D2*

G1X13346Y34643D1*

G1X14414Y35492D2*

G1X12981Y35492D1*

G1X9064Y36483D2*

G1X4330Y36483D1*

G1X1933Y39307D2*

G1X1933Y34643D1*

G1X22842Y40144D2*

G1X21542Y40144D1*

G1X19372Y38730D2*

G1X3342Y38730D1*

G1X3277Y38795D2*

G1X4546Y37526D1*

G1X2387Y38210D2*

G1X3959Y36638D1*

G1X5277Y38983D2*

G1X5277Y37526D1*

G1X5330Y38985D2*

G1X5330Y37526D1*

G1X2234Y38677D2*

G1X394Y38677D1*

G1X1880Y48942D2*

G1X1880Y39974D1*

G1X1933Y48807D2*

G1X1933Y40109D1*

G1X19372Y38783D2*

G1X3289Y38783D1*

G1X2782Y37815D2*

G1X2782Y34643D1*

G1X2234Y38956D2*

G1X2234Y38579D1*

G1X9320Y54655D2*

G1X9069Y54655D1*

G1X9152Y56246D2*

G1X9152Y54572D1*

G1X4853Y36483D2*

G1X4853Y34643D1*

G1X14514Y35369D2*

G1X14514Y34643D1*

G1X9312Y56087D2*

G1X9312Y54412D1*

G1X13717Y54396D2*

G1X13717Y53549D1*

G1X4746Y36483D2*

G1X4746Y34643D1*

G1X5436Y39000D2*

G1X5436Y37526D1*

G1X8356Y57042D2*

G1X8356Y55886D1*

G1X7825Y54442D2*

G1X7825Y37526D1*

G1X5543Y57017D2*

G1X5543Y55947D1*

G1X9064Y37774D2*

G1X4298Y37774D1*

G1X5861Y39252D2*

G1X5861Y37526D1*

G1X10501Y57521D2*

G1X9352Y57521D1*

G1X10501Y57575D2*

G1X9299Y57575D1*

G1X10501Y57628D2*

G1X9246Y57628D1*

G1X8306Y57092D2*

G1X9320Y56078D1*

G1X19372Y38146D2*

G1X3926Y38146D1*

G1X10501Y56088D2*

G1X10363Y56088D1*

G1X9320Y54549D2*

G1X9175Y54549D1*

G1X11682Y42074D2*

G1X5794Y42074D1*

G1X10501Y56247D2*

G1X10363Y56247D1*

G1X10501Y56672D2*

G1X10201Y56672D1*

G1X10501Y56407D2*

G1X10351Y56407D1*

G1X34269Y43667D2*

G1X30222Y43667D1*

G1X20353Y50327D2*

G1X20353Y50049D1*

G1X20459Y50299D2*

G1X20459Y50077D1*

G1X9312Y61598D2*

G1X9312Y60317D1*

G1X10501Y56301D2*

G1X10363Y56301D1*

G1X10501Y56035D2*

G1X10363Y56035D1*

G1X9789Y61120D2*

G1X9789Y59840D1*

G1X10002Y58152D2*

G1X10002Y56872D1*

G1X32615Y56489D2*

G1X32615Y55792D1*

G1X24516Y47230D2*

G1X23867Y47230D1*

G1X11682Y42127D2*

G1X5794Y42127D1*

G1X24016Y47341D2*

G1X24016Y47230D1*

G1X24546Y47422D2*

G1X24546Y46974D1*

G1X11621Y41490D2*

G1X5794Y41490D1*

G1X22795Y50304D2*

G1X22795Y50073D1*

G1X10501Y55080D2*

G1X10363Y55080D1*

G1X21130Y59432D2*

G1X20992Y59432D1*

G1X34640Y44038D2*

G1X30604Y44038D1*

G1X5702Y56941D2*

G1X5702Y49856D1*

G1X5649Y63017D2*

G1X5649Y62060D1*

G1X9320Y54602D2*

G1X9122Y54602D1*

G1X3366Y37231D2*

G1X3366Y34643D1*

G1X3685Y48687D2*

G1X3685Y38388D1*

G1X3632Y39444D2*

G1X3632Y38441D1*

G1X2349Y38252D2*

G1X394Y38252D1*

G1X1053Y51895D2*

G1X394Y51895D1*

G1X20141Y56560D2*

G1X20141Y56308D1*

G1X13824Y54360D2*

G1X13824Y53443D1*

G1X6498Y56144D2*

G1X6498Y37526D1*

G1X5065Y39011D2*

G1X5065Y37526D1*

G1X5012Y39028D2*

G1X5012Y37526D1*

G1X5224Y38984D2*

G1X5224Y37526D1*

G1X2729Y37868D2*

G1X2729Y34643D1*

G1X10787Y60123D2*

G1X9506Y60123D1*

G1X10734Y60176D2*

G1X9453Y60176D1*

G1X14969Y61146D2*

G1X14593Y61146D1*

G1X6445Y56198D2*

G1X6445Y37526D1*

G1X4959Y39049D2*
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G1X6551Y56091D2*
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G1X6286Y56357D2*

G1X6286Y37526D1*

G1X10537Y44675D2*

G1X5794Y44675D1*

G1X2312Y38305D2*

G1X394Y38305D1*

G1X9046Y59108D2*

G1X9046Y57827D1*

G1X10501Y56884D2*

G1X9989Y56884D1*

G1X9683Y61226D2*

G1X9683Y59946D1*

G1X8961Y54763D2*

G1X9320Y54404D1*

G1X32031Y55905D2*

G1X32031Y55241D1*

G1X2262Y38411D2*

G1X394Y38411D1*

G1X20990Y50291D2*

G1X20990Y50086D1*

G1X19833Y65006D2*

G1X17705Y65006D1*

G1X15469Y35139D2*

G1X15469Y34643D1*

G1X8345Y62564D2*

G1X394Y62564D1*

G1X13699Y62671D2*

G1X9714Y62671D1*

G1X14969Y62617D2*

G1X14168Y62617D1*

G1X11116Y66136D2*

G1X11116Y61268D1*

G1X17274Y66136D2*

G1X17274Y65458D1*

G1X19717Y61821D2*

G1X17705Y61821D1*

G1X19949Y61131D2*

G1X17705Y61131D1*

G1X15257Y59794D2*

G1X15257Y59434D1*

G1X15098Y66136D2*

G1X15098Y64945D1*

G1X15151Y66136D2*

G1X15151Y64945D1*

G1X17486Y66136D2*

G1X17486Y65458D1*

G1X29459Y58477D2*

G1X29439Y58477D1*

G1X19238Y50647D2*

G1X19238Y48743D1*

G1X35004Y42927D2*

G1X35004Y34643D1*

G1X34579Y60981D2*

G1X34579Y60567D1*

G1X34392Y58424D2*

G1X32912Y58424D1*

G1X29749Y57292D2*

G1X29749Y57209D1*

G1X29802Y57345D2*

G1X29802Y57209D1*

G1X29855Y57398D2*

G1X29855Y57209D1*

G1X28536Y37934D2*

G1X20356Y37934D1*

G1X28589Y37987D2*

G1X20356Y37987D1*

G1X28642Y38040D2*

G1X20356Y38040D1*

G1X28695Y38093D2*

G1X20356Y38093D1*

G1X19372Y37782D2*

G1X19299Y37782D1*

G1X20854Y37782D2*

G1X20356Y37782D1*

G1X28801Y38199D2*

G1X20356Y38199D1*

G1X28854Y38252D2*

G1X20356Y38252D1*

G1X19981Y35233D2*

G1X19981Y34643D1*

G1X14354Y35593D2*

G1X14354Y34643D1*

G1X11426Y36182D2*

G1X10598Y36182D1*

G1X11426Y36129D2*

G1X10609Y36129D1*

G1X11426Y36076D2*

G1X10616Y36076D1*

G1X11426Y36023D2*

G1X10619Y36023D1*

G1X11426Y35970D2*

G1X10618Y35970D1*

G1X11426Y35917D2*

G1X10614Y35917D1*

G1X11426Y35863D2*

G1X10606Y35863D1*

G1X11426Y35810D2*

G1X10594Y35810D1*

G1X11426Y35757D2*

G1X10579Y35757D1*

G1X11426Y35704D2*

G1X10559Y35704D1*

G1X11426Y35651D2*

G1X10534Y35651D1*

G1X11426Y35598D2*

G1X10504Y35598D1*

G1X11426Y35545D2*

G1X10469Y35545D1*

G1X11426Y35492D2*

G1X10426Y35492D1*

G1X14452Y35439D2*

G1X12981Y35439D1*

G1X14498Y35386D2*

G1X10312Y35386D1*

G1X10619Y36227D2*

G1X10586Y36227D1*

G1X10745Y36483D2*

G1X10745Y34643D1*

G1X10586Y39117D2*

G1X10586Y37782D1*

G1X10532Y39157D2*

G1X10532Y37782D1*

G1X10479Y39204D2*

G1X10479Y37782D1*

G1X10426Y39261D2*

G1X10426Y37782D1*

G1X10373Y39333D2*

G1X10373Y37782D1*

G1X10320Y39427D2*

G1X10320Y37782D1*

G1X20034Y35228D2*

G1X20034Y34643D1*

G1X11426Y36483D2*

G1X10619Y36483D1*

G1X11426Y37774D2*

G1X10619Y37774D1*

G1X11426Y37721D2*

G1X10619Y37721D1*

G1X11426Y37668D2*

G1X10619Y37668D1*

G1X11426Y37615D2*

G1X10619Y37615D1*

G1X11426Y37562D2*

G1X10619Y37562D1*

G1X6339Y61017D2*

G1X6339Y60060D1*

G1X10501Y55557D2*

G1X10363Y55557D1*

G1X10501Y55610D2*

G1X10363Y55610D1*

G1X10501Y55664D2*

G1X10363Y55664D1*

G1X10501Y55717D2*

G1X10363Y55717D1*

G1X12994Y43985D2*

G1X12725Y43985D1*

G1X10055Y50833D2*

G1X10055Y37782D1*

G1X10002Y50898D2*

G1X10002Y37782D1*

G1X9949Y50981D2*

G1X9949Y37782D1*

G1X9895Y51099D2*

G1X9895Y37782D1*

G1X8019Y54230D2*

G1X5639Y54230D1*

G1X8993Y54835D2*

G1X8993Y54731D1*

G1X21571Y60494D2*

G1X20992Y60494D1*

G1X9320Y54443D2*

G1X9281Y54443D1*

G1X9064Y37615D2*

G1X4457Y37615D1*

G1X9842Y52407D2*

G1X9842Y37782D1*

G1X9789Y52460D2*

G1X9789Y37782D1*

G1X9736Y52513D2*

G1X9736Y37782D1*

G1X9683Y52566D2*

G1X9683Y37782D1*

G1X9630Y52619D2*

G1X9630Y37782D1*

G1X9577Y52672D2*

G1X9577Y37782D1*

G1X9524Y52725D2*

G1X9524Y37782D1*

G1X9365Y52884D2*

G1X9365Y37782D1*

G1X9312Y52937D2*

G1X9312Y37782D1*

G1X35065Y44463D2*

G1X31028Y44463D1*

G1X27429Y50355D2*

G1X26503Y50355D1*

G1X30023Y48869D2*

G1X26503Y48869D1*

G1X25449Y49559D2*

G1X25449Y48801D1*

G1X25396Y49559D2*

G1X25396Y48804D1*

G1X25343Y49559D2*

G1X25343Y48804D1*

G1X25290Y49559D2*

G1X25290Y48800D1*

G1X25237Y49559D2*

G1X25237Y48792D1*

G1X25183Y49559D2*

G1X25183Y48781D1*

G1X25130Y49559D2*

G1X25130Y48765D1*

G1X25077Y49559D2*

G1X25077Y48745D1*

G1X33995Y66136D2*

G1X33995Y62295D1*

G1X24281Y36483D2*

G1X24281Y34643D1*

G1X1455Y49771D2*

G1X394Y49771D1*

G1X24759Y49559D2*

G1X24759Y48501D1*

G1X24069Y47330D2*

G1X24069Y47230D1*

G1X27413Y36483D2*

G1X27413Y34643D1*

G1X27094Y50655D2*

G1X27094Y48805D1*

G1X27041Y50655D2*

G1X27041Y48805D1*

G1X26988Y50655D2*

G1X26988Y48805D1*

G1X26935Y50655D2*

G1X26935Y48805D1*

G1X26882Y50655D2*

G1X26882Y48805D1*

G1X26829Y50655D2*

G1X26829Y48805D1*

G1X19291Y62247D2*

G1X19291Y60555D1*

G1X26776Y50655D2*

G1X26776Y48805D1*

G1X26723Y50655D2*

G1X26723Y48805D1*

G1X26670Y50655D2*

G1X26670Y48805D1*

G1X26617Y50655D2*

G1X26617Y48805D1*

G1X26564Y50655D2*

G1X26564Y48805D1*

G1X26511Y50655D2*

G1X26511Y48805D1*

G1X30693Y50196D2*

G1X26503Y50196D1*

G1X30129Y48975D2*

G1X26503Y48975D1*

G1X26503Y50655D2*

G1X26503Y48805D1*

G1X30235Y49081D2*

G1X26503Y49081D1*

G1X30288Y49134D2*

G1X26503Y49134D1*

G1X30341Y49187D2*

G1X26503Y49187D1*

G1X30394Y49240D2*

G1X26503Y49240D1*

G1X30447Y49294D2*

G1X26503Y49294D1*

G1X30500Y49347D2*

G1X26503Y49347D1*

G1X30554Y49400D2*

G1X26503Y49400D1*

G1X27153Y48805D2*

G1X26503Y48805D1*

G1X30607Y49453D2*

G1X26503Y49453D1*

G1X29280Y48126D2*

G1X27153Y48126D1*

G1X30713Y49559D2*

G1X26503Y49559D1*

G1X28430Y47276D2*

G1X27153Y47276D1*

G1X28128Y46974D2*

G1X24516Y46974D1*

G1X29917Y48763D2*

G1X27153Y48763D1*

G1X29863Y48710D2*

G1X27153Y48710D1*

G1X29810Y48657D2*

G1X27153Y48657D1*

G1X29757Y48603D2*

G1X27153Y48603D1*

G1X29704Y48550D2*

G1X27153Y48550D1*

G1X29651Y48497D2*

G1X27153Y48497D1*

G1X30660Y49506D2*

G1X26503Y49506D1*

G1X29545Y48391D2*

G1X27153Y48391D1*

G1X29492Y48338D2*

G1X27153Y48338D1*

G1X29439Y48285D2*

G1X27153Y48285D1*

G1X29386Y48232D2*

G1X27153Y48232D1*

G1X29333Y48179D2*

G1X27153Y48179D1*

G1X31137Y49984D2*

G1X26503Y49984D1*

G1X29226Y48073D2*

G1X27153Y48073D1*

G1X29173Y48020D2*

G1X27153Y48020D1*

G1X29120Y47966D2*

G1X27153Y47966D1*

G1X29067Y47913D2*

G1X27153Y47913D1*

G1X29014Y47860D2*

G1X27153Y47860D1*

G1X28961Y47807D2*

G1X27153Y47807D1*

G1X32977Y59963D2*

G1X32420Y59963D1*

G1X30120Y51812D2*

G1X30120Y48966D1*

G1X33156Y60143D2*

G1X30223Y57209D1*

G1X33741Y59252D2*

G1X30911Y56422D1*

G1X29749Y55379D2*

G1X29749Y55241D1*

G1X27148Y66136D2*

G1X27148Y59803D1*

G1X16150Y59432D2*

G1X12331Y59432D1*

G1X9851Y51788D2*

G1X2096Y51788D1*

G1X29961Y51971D2*

G1X29961Y48807D1*

G1X29909Y52024D2*

G1X29909Y51974D1*

G1X1053Y54549D2*

G1X394Y54549D1*

G1X3844Y57017D2*

G1X3844Y56060D1*

G1X4109Y48687D2*

G1X4109Y37963D1*

G1X2398Y38199D2*

G1X394Y38199D1*

G1X9099Y56299D2*

G1X9099Y54625D1*

G1X3738Y48687D2*

G1X3738Y38334D1*

G1X2251Y38446D2*

G1X2251Y34643D1*

G1X2305Y38317D2*

G1X2305Y34643D1*

G1X4068Y36554D2*

G1X394Y36554D1*

G1X4428Y48687D2*

G1X4428Y37644D1*

G1X10363Y56294D2*

G1X10363Y54542D1*

G1X5808Y39196D2*

G1X5808Y37526D1*

G1X5755Y39150D2*

G1X5755Y37526D1*

G1X4906Y36483D2*

G1X4906Y34643D1*

G1X4906Y39075D2*

G1X4906Y37526D1*

G1X9320Y54496D2*

G1X9228Y54496D1*

G1X9611Y52638D2*

G1X5639Y52638D1*

G1X11063Y59846D2*

G1X11063Y58566D1*

G1X8974Y53275D2*

G1X5639Y53275D1*

G1X13983Y54336D2*

G1X12930Y54336D1*

G1X3366Y39027D2*

G1X3366Y38706D1*

G1X3419Y39078D2*

G1X3419Y38653D1*

G1X3472Y39139D2*

G1X3472Y38600D1*

G1X3525Y39213D2*

G1X3525Y38547D1*

G1X3579Y39308D2*

G1X3579Y38494D1*

G1X3993Y36607D2*

G1X394Y36607D1*

G1X3791Y48687D2*
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G1X5702Y39112D2*

G1X5702Y37526D1*

G1X3897Y48687D2*

G1X3897Y38175D1*

G1X3950Y48687D2*
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G1X4003Y48687D2*
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G1X4056Y48687D2*
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G1X10373Y35437D2*

G1X10373Y34643D1*

G1X10479Y57675D2*

G1X10479Y54426D1*

G1X12443Y66136D2*
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G1X13983Y54336D2*

G1X13983Y53284D1*

G1X13930Y54341D2*

G1X13930Y53337D1*

G1X13877Y54348D2*

G1X13877Y53390D1*

G1X4534Y39517D2*

G1X4534Y37538D1*

G1X12337Y66136D2*

G1X12337Y54930D1*

G1X13187Y66136D2*

G1X13187Y54080D1*

G1X13134Y66136D2*
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G1X13080Y66136D2*
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G1X2571Y58636D2*
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G1X12868Y66136D2*
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G1X12815Y66136D2*
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G1X23538Y50281D2*

G1X23538Y50101D1*

G1X23591Y50276D2*

G1X23591Y50101D1*

G1X23697Y50280D2*

G1X23697Y50101D1*

G1X23113Y50275D2*

G1X23113Y50101D1*

G1X16406Y54018D2*

G1X13249Y54018D1*

G1X36305Y47223D2*

G1X35767Y47223D1*

G1X30184Y41994D2*

G1X28954Y41994D1*

G1X1053Y50727D2*

G1X394Y50727D1*

G1X27429Y50514D2*

G1X26503Y50514D1*

G1X30279Y51653D2*

G1X30279Y51422D1*

G1X27466Y50261D2*

G1X27466Y46974D1*

G1X25174Y47276D2*

G1X23821Y47276D1*

G1X10107Y50408D2*

G1X2293Y50408D1*

G1X10501Y54443D2*

G1X10462Y54443D1*

G1X23060Y50278D2*

G1X23060Y50098D1*

G1X34358Y60388D2*

G1X32845Y60388D1*

G1X27678Y50261D2*

G1X27678Y46974D1*

G1X27891Y50261D2*

G1X27891Y46974D1*

G1X27731Y50261D2*

G1X27731Y46974D1*

G1X10532Y66136D2*

G1X10532Y61852D1*

G1X11063Y66136D2*

G1X11063Y61321D1*

G1X29377Y43569D2*

G1X29377Y43037D1*

G1X24918Y36483D2*

G1X24918Y34643D1*

G1X29218Y43569D2*

G1X29218Y43037D1*

G1X29165Y43569D2*

G1X29165Y43081D1*

G1X29112Y43569D2*

G1X29112Y43175D1*

G1X29059Y43569D2*

G1X29059Y43248D1*

G1X29005Y43569D2*

G1X29005Y43309D1*

G1X28952Y43569D2*

G1X28952Y43360D1*

G1X28899Y43569D2*

G1X28899Y43404D1*

G1X28846Y43569D2*

G1X28846Y43441D1*

G1X24653Y47499D2*

G1X24653Y46974D1*

G1X28687Y50261D2*

G1X28687Y47533D1*

G1X28634Y50261D2*

G1X28634Y47480D1*

G1X28581Y50261D2*

G1X28581Y47427D1*

G1X28952Y50261D2*

G1X28952Y47799D1*

G1X26457Y55379D2*

G1X26457Y55241D1*

G1X26511Y55379D2*

G1X26511Y55241D1*

G1X26564Y55379D2*

G1X26564Y55241D1*

G1X26617Y55379D2*

G1X26617Y55241D1*

G1X26670Y55379D2*

G1X26670Y55241D1*

G1X26723Y55379D2*

G1X26723Y55241D1*

G1X26776Y55379D2*

G1X26776Y55241D1*

G1X28103Y43569D2*

G1X28103Y43559D1*

G1X28050Y43569D2*

G1X28050Y43543D1*

G1X27997Y43569D2*

G1X27997Y43523D1*

G1X27944Y43569D2*

G1X27944Y43500D1*

G1X27891Y43569D2*

G1X27891Y43472D1*

G1X27838Y43569D2*

G1X27838Y43439D1*

G1X27785Y43569D2*

G1X27785Y43401D1*

G1X28687Y55379D2*

G1X28687Y55241D1*

G1X29271Y43569D2*

G1X29271Y43037D1*

G1X27625Y43569D2*

G1X27625Y43243D1*

G1X27572Y43569D2*

G1X27572Y43168D1*

G1X29112Y37035D2*

G1X29112Y34643D1*

G1X29430Y43569D2*

G1X29430Y43037D1*

G1X29483Y43569D2*

G1X29483Y43037D1*

G1X29536Y43569D2*

G1X29536Y43037D1*

G1X29589Y43569D2*

G1X29589Y43037D1*

G1X29642Y43569D2*

G1X29642Y43037D1*

G1X34367Y42290D2*

G1X34367Y34643D1*

G1X30038Y51895D2*

G1X29259Y51895D1*

G1X30091Y51842D2*

G1X29259Y51842D1*

G1X30144Y51788D2*

G1X29259Y51788D1*

G1X30197Y51735D2*

G1X29259Y51735D1*

G1X30250Y51682D2*

G1X29259Y51682D1*

G1X30303Y51629D2*

G1X29259Y51629D1*

G1X30338Y51523D2*

G1X29259Y51523D1*

G1X30305Y51470D2*

G1X29259Y51470D1*

G1X30277Y51417D2*

G1X29259Y51417D1*

G1X30253Y51364D2*

G1X29259Y51364D1*

G1X30233Y51311D2*

G1X29259Y51311D1*

G1X30217Y51258D2*

G1X29259Y51258D1*

G1X30466Y50355D2*

G1X29259Y50355D1*

G1X30527Y50302D2*

G1X29259Y50302D1*

G1X9858Y51258D2*

G1X2096Y51258D1*

G1X10107Y50514D2*

G1X2187Y50514D1*

G1X21839Y38589D2*

G1X21839Y37526D1*

G1X39367Y51523D2*

G1X38707Y51523D1*

G1X32244Y40167D2*

G1X32244Y34643D1*

G1X34284Y57252D2*

G1X33379Y57252D1*

G1X19663Y61876D2*

G1X19663Y60451D1*

G1X23719Y47489D2*

G1X23641Y47489D1*

G1X31748Y57097D2*

G1X31585Y57097D1*

G1X19557Y61982D2*

G1X19557Y60504D1*

G1X25460Y48975D2*

G1X24168Y48975D1*

G1X9851Y51895D2*

G1X2096Y51895D1*

G1X9851Y51948D2*

G1X2096Y51948D1*

G1X9851Y52001D2*

G1X2096Y52001D1*

G1X36657Y46055D2*

G1X32621Y46055D1*

G1X34003Y43401D2*

G1X32015Y43401D1*

G1X33950Y43348D2*

G1X32015Y43348D1*

G1X33897Y43295D2*

G1X32015Y43295D1*

G1X33844Y43242D2*

G1X32015Y43242D1*

G1X33791Y43189D2*

G1X32015Y43189D1*

G1X33738Y43136D2*

G1X32015Y43136D1*

G1X33685Y43083D2*

G1X32015Y43083D1*

G1X33632Y43030D2*

G1X32015Y43030D1*

G1X33578Y42977D2*

G1X32015Y42977D1*

G1X33525Y42924D2*

G1X32015Y42924D1*

G1X33472Y42870D2*

G1X32015Y42870D1*

G1X33419Y42817D2*

G1X32015Y42817D1*

G1X33366Y42764D2*

G1X32015Y42764D1*

G1X33313Y42711D2*

G1X32015Y42711D1*

G1X33260Y42658D2*

G1X32015Y42658D1*

G1X33207Y42605D2*

G1X32015Y42605D1*

G1X29749Y43569D2*

G1X29749Y43037D1*

G1X34693Y44091D2*

G1X30657Y44091D1*

G1X31978Y45413D2*

G1X31978Y43431D1*

G1X31925Y45360D2*

G1X31925Y43431D1*

G1X31872Y45306D2*

G1X31872Y43431D1*

G1X31819Y45253D2*

G1X31819Y43431D1*

G1X31766Y45200D2*

G1X31766Y43431D1*

G1X31713Y45147D2*

G1X31713Y43431D1*

G1X31660Y45094D2*

G1X31660Y43431D1*

G1X31607Y45041D2*

G1X31607Y43431D1*

G1X31553Y44988D2*

G1X31553Y43431D1*

G1X31500Y44935D2*

G1X31500Y43431D1*

G1X31447Y44882D2*

G1X31447Y43431D1*

G1X31394Y44829D2*

G1X31394Y43431D1*

G1X31341Y44776D2*

G1X31341Y43431D1*

G1X31288Y44723D2*

G1X31288Y43431D1*

G1X31235Y44669D2*

G1X31235Y43431D1*

G1X31182Y44616D2*

G1X31182Y43431D1*

G1X31129Y44563D2*

G1X31129Y43431D1*

G1X31076Y44510D2*

G1X31076Y43431D1*

G1X31023Y44457D2*

G1X31023Y43431D1*

G1X30970Y44404D2*

G1X30970Y43431D1*

G1X30916Y44351D2*

G1X30916Y43431D1*

G1X30863Y44298D2*

G1X30863Y43431D1*

G1X30810Y44245D2*

G1X30810Y43431D1*

G1X30757Y44192D2*

G1X30757Y43431D1*

G1X30704Y44139D2*

G1X30704Y43431D1*

G1X30651Y44086D2*

G1X30651Y43431D1*

G1X30598Y44032D2*

G1X30598Y43431D1*

G1X30545Y43979D2*

G1X30545Y43431D1*

G1X29696Y43569D2*

G1X29696Y43037D1*

G1X33407Y60282D2*

G1X32739Y60282D1*

G1X34313Y60335D2*

G1X32792Y60335D1*

G1X34056Y43454D2*

G1X28826Y43454D1*

G1X33101Y42499D2*

G1X32015Y42499D1*

G1X33048Y42446D2*

G1X32015Y42446D1*

G1X32995Y42393D2*

G1X32015Y42393D1*

G1X32941Y42340D2*

G1X32015Y42340D1*

G1X32888Y42287D2*

G1X32015Y42287D1*

G1X32835Y42233D2*

G1X32015Y42233D1*

G1X32782Y42180D2*

G1X32015Y42180D1*

G1X32729Y42127D2*

G1X32015Y42127D1*

G1X32676Y42074D2*

G1X32015Y42074D1*

G1X32623Y42021D2*

G1X32015Y42021D1*

G1X32570Y41968D2*

G1X32015Y41968D1*

G1X32517Y41915D2*

G1X32015Y41915D1*

G1X32464Y41862D2*

G1X32015Y41862D1*

G1X32411Y41809D2*

G1X32015Y41809D1*

G1X20194Y44811D2*

G1X20194Y40124D1*

G1X19330Y45675D2*

G1X18512Y45675D1*

G1X20141Y44864D2*

G1X20141Y40124D1*

G1X20087Y44917D2*

G1X20087Y40091D1*

G1X20106Y40124D2*

G1X20106Y40085D1*

G1X10501Y44357D2*

G1X5794Y44357D1*

G1X33464Y57252D2*

G1X33464Y56295D1*

G1X19822Y45183D2*

G1X19822Y40123D1*

G1X19769Y45236D2*

G1X19769Y40118D1*

G1X19716Y45289D2*

G1X19716Y40110D1*

G1X19663Y45342D2*

G1X19663Y40097D1*

G1X19610Y45395D2*

G1X19610Y40080D1*

G1X19557Y45448D2*

G1X19557Y40059D1*

G1X19504Y45501D2*

G1X19504Y40033D1*

G1X19450Y45554D2*

G1X19450Y40001D1*

G1X19397Y45607D2*

G1X19397Y39963D1*

G1X19291Y45675D2*

G1X19291Y39862D1*

G1X19238Y45675D2*

G1X19238Y39794D1*

G1X19185Y45675D2*

G1X19185Y39703D1*

G1X22423Y43569D2*

G1X22423Y40144D1*

G1X10055Y60855D2*

G1X10055Y59574D1*

G1X6657Y55985D2*

G1X6657Y37526D1*

G1X9152Y59002D2*

G1X9152Y57721D1*

G1X10501Y44091D2*

G1X5794Y44091D1*

G1X21468Y43603D2*

G1X21468Y40124D1*

G1X21415Y43626D2*

G1X21415Y40124D1*

G1X21361Y43657D2*

G1X21361Y40124D1*

G1X21255Y43749D2*

G1X21255Y40124D1*

G1X21202Y43802D2*

G1X21202Y40124D1*

G1X21149Y43855D2*

G1X21149Y40124D1*

G1X21096Y43909D2*

G1X21096Y40124D1*

G1X21043Y43962D2*

G1X21043Y40124D1*

G1X20990Y44015D2*

G1X20990Y40124D1*

G1X20937Y44068D2*

G1X20937Y40124D1*

G1X20884Y44121D2*

G1X20884Y40124D1*

G1X20831Y44174D2*

G1X20831Y40124D1*

G1X20778Y44227D2*

G1X20778Y40124D1*

G1X20724Y44280D2*

G1X20724Y40124D1*

G1X20671Y44333D2*

G1X20671Y40124D1*

G1X20618Y44386D2*

G1X20618Y40124D1*

G1X20565Y44439D2*

G1X20565Y40124D1*

G1X20512Y44492D2*

G1X20512Y40124D1*

G1X20459Y44546D2*

G1X20459Y40124D1*

G1X20406Y44599D2*

G1X20406Y40124D1*

G1X20353Y44652D2*

G1X20353Y40124D1*

G1X20300Y44705D2*

G1X20300Y40124D1*

G1X20247Y44758D2*

G1X20247Y40124D1*

G1X23007Y36483D2*

G1X23007Y34643D1*

G1X23060Y43569D2*

G1X23060Y40144D1*

G1X21786Y50301D2*

G1X21786Y50076D1*

G1X21839Y43569D2*

G1X21839Y40144D1*

G1X21892Y43569D2*

G1X21892Y40144D1*

G1X21945Y43569D2*

G1X21945Y40144D1*

G1X21998Y43569D2*

G1X21998Y40144D1*

G1X22052Y43569D2*

G1X22052Y40144D1*

G1X22105Y43569D2*

G1X22105Y40144D1*

G1X22158Y43569D2*

G1X22158Y40144D1*

G1X22211Y43569D2*

G1X22211Y40144D1*

G1X31500Y55424D2*

G1X31500Y55241D1*

G1X22264Y43569D2*

G1X22264Y40144D1*

G1X22317Y43569D2*

G1X22317Y40144D1*

G1X22370Y43569D2*

G1X22370Y40144D1*

G1X18601Y56560D2*

G1X18601Y55585D1*

G1X23891Y47383D2*

G1X23715Y47383D1*

G1X18654Y56560D2*

G1X18654Y55585D1*

G1X18707Y56560D2*

G1X18707Y55585D1*

G1X19291Y56560D2*

G1X19291Y55585D1*

G1X18867Y56560D2*

G1X18867Y55585D1*

G1X23219Y50284D2*

G1X23219Y50101D1*

G1X19974Y56141D2*

G1X17705Y56141D1*

G1X19026Y56560D2*

G1X19026Y55585D1*

G1X20393Y56560D2*

G1X18502Y56560D1*

G1X18389Y56572D2*

G1X18389Y55585D1*

G1X17705Y57041D2*

G1X17705Y55841D1*

G1X20194Y56560D2*

G1X20194Y56361D1*

G1X17909Y56938D2*

G1X17705Y56938D1*

G1X17856Y56991D2*

G1X17705Y56991D1*

G1X17803Y57044D2*

G1X17705Y57044D1*

G1X16106Y57039D2*

G1X16106Y56678D1*

G1X16053Y57039D2*

G1X16053Y56678D1*

G1X16000Y57039D2*

G1X16000Y56678D1*

G1X15947Y57039D2*

G1X15947Y56678D1*

G1X15894Y57039D2*

G1X15894Y56678D1*

G1X15841Y57039D2*

G1X15841Y56678D1*

G1X15788Y57039D2*

G1X15788Y56678D1*

G1X15735Y57039D2*

G1X15735Y56678D1*

G1X15682Y57039D2*

G1X15682Y56678D1*

G1X15628Y57039D2*

G1X15628Y56678D1*

G1X15575Y57039D2*

G1X15575Y56678D1*

G1X15522Y57039D2*

G1X15522Y56678D1*

G1X15469Y57039D2*

G1X15469Y56678D1*

G1X15416Y57039D2*

G1X15416Y56678D1*

G1X15363Y57039D2*

G1X15363Y56678D1*

G1X15310Y57039D2*

G1X15310Y56678D1*

G1X15257Y57039D2*

G1X15257Y56678D1*

G1X15204Y57039D2*

G1X15204Y56678D1*

G1X15151Y57039D2*

G1X15151Y56678D1*

G1X19108Y39314D2*

G1X11659Y39314D1*

G1X14991Y57039D2*

G1X14991Y56678D1*

G1X19655Y55823D2*

G1X17705Y55823D1*

G1X19602Y55770D2*

G1X17705Y55770D1*

G1X18015Y56831D2*

G1X17705Y56831D1*

G1X19549Y55717D2*

G1X17705Y55717D1*

G1X19496Y55664D2*

G1X17705Y55664D1*

G1X20345Y56513D2*

G1X17705Y56513D1*

G1X20292Y56460D2*

G1X17705Y56460D1*

G1X20239Y56407D2*

G1X17705Y56407D1*

G1X20186Y56354D2*

G1X17705Y56354D1*

G1X20133Y56301D2*

G1X17705Y56301D1*

G1X20080Y56247D2*

G1X17705Y56247D1*

G1X20027Y56194D2*

G1X17705Y56194D1*

G1X19417Y55585D2*

G1X17705Y55585D1*

G1X4481Y52623D2*

G1X4481Y49730D1*

G1X17962Y56884D2*

G1X17705Y56884D1*

G1X18442Y62859D2*

G1X18442Y59798D1*

G1X34587Y43985D2*

G1X30551Y43985D1*

G1X17752Y57094D2*

G1X17752Y55585D1*

G1X18424Y56566D2*

G1X17705Y56566D1*

G1X3738Y55017D2*

G1X3738Y49730D1*

G1X18575Y59910D2*

G1X18329Y59910D1*

G1X18582Y59963D2*

G1X18276Y59963D1*

G1X2570Y52636D2*

G1X2570Y50131D1*

G1X4056Y52623D2*

G1X4056Y49730D1*

G1X19949Y60866D2*

G1X17705Y60866D1*

G1X18594Y60016D2*

G1X18223Y60016D1*

G1X18610Y60069D2*

G1X18170Y60069D1*

G1X18630Y60123D2*

G1X18117Y60123D1*

G1X18656Y60176D2*

G1X18064Y60176D1*

G1X16106Y59794D2*

G1X16106Y59434D1*

G1X16053Y59794D2*

G1X16053Y59434D1*

G1X16000Y59794D2*

G1X16000Y59434D1*

G1X15947Y59794D2*

G1X15947Y59434D1*

G1X15894Y59794D2*

G1X15894Y59434D1*

G1X15841Y59794D2*

G1X15841Y59434D1*

G1X15788Y59794D2*

G1X15788Y59434D1*

G1X15735Y59794D2*

G1X15735Y59434D1*

G1X15682Y59794D2*

G1X15682Y59434D1*

G1X15628Y59794D2*

G1X15628Y59434D1*

G1X15575Y59794D2*

G1X15575Y59434D1*

G1X15522Y59794D2*

G1X15522Y59434D1*

G1X15469Y59794D2*

G1X15469Y59434D1*

G1X15416Y59794D2*

G1X15416Y59434D1*

G1X15363Y59794D2*

G1X15363Y59434D1*

G1X34579Y42502D2*

G1X34579Y34643D1*

G1X10129Y49453D2*

G1X6011Y49453D1*

G1X19949Y60706D2*

G1X17705Y60706D1*

G1X19949Y60653D2*

G1X17705Y60653D1*

G1X4322Y52623D2*

G1X4322Y49730D1*

G1X19822Y61717D2*

G1X19822Y60359D1*

G1X34632Y42555D2*

G1X34632Y34643D1*

G1X18999Y60494D2*

G1X17745Y60494D1*
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G1X14969Y55664D2*

G1X14566Y55664D1*

G1X14969Y55610D2*

G1X14615Y55610D1*

G1X14567Y54539D2*

G1X14567Y53135D1*

G1X14885Y57295D2*

G1X14885Y55582D1*

G1X14938Y57295D2*

G1X14938Y55582D1*

G1X31296Y40694D2*

G1X12300Y40694D1*

G1X4751Y44144D2*

G1X394Y44144D1*

G1X14969Y54336D2*

G1X14051Y54336D1*

G1X14832Y57295D2*

G1X14832Y55582D1*

G1X14779Y57295D2*

G1X14779Y55582D1*

G1X14673Y57295D2*

G1X14673Y55582D1*

G1X14620Y57295D2*

G1X14620Y55604D1*

G1X14514Y57271D2*

G1X14514Y55711D1*

G1X14461Y57230D2*

G1X14461Y55752D1*

G1X14408Y57197D2*

G1X14408Y55785D1*

G1X14354Y57168D2*

G1X14354Y55814D1*

G1X14301Y57145D2*

G1X14301Y55837D1*

G1X14248Y57127D2*

G1X14248Y55855D1*

G1X14195Y57112D2*

G1X14195Y55870D1*

G1X14142Y57101D2*

G1X14142Y55881D1*

G1X14089Y57095D2*

G1X14089Y55887D1*

G1X14036Y57092D2*

G1X14036Y55890D1*

G1X13983Y57092D2*

G1X13983Y55890D1*

G1X13930Y57096D2*

G1X13930Y55886D1*

G1X13877Y57104D2*

G1X13877Y55878D1*

G1X13824Y57116D2*

G1X13824Y55866D1*

G1X13771Y57131D2*

G1X13771Y55851D1*

G1X13346Y57476D2*

G1X13346Y55506D1*

G1X13293Y57586D2*

G1X13293Y55396D1*

G1X13240Y57846D2*

G1X13240Y55136D1*

G1X13399Y57397D2*

G1X13399Y55585D1*

G1X13717Y57151D2*

G1X13717Y55831D1*

G1X13664Y57176D2*

G1X13664Y55806D1*

G1X13611Y57206D2*

G1X13611Y55776D1*

G1X13558Y57241D2*

G1X13558Y55741D1*

G1X13505Y57283D2*

G1X13505Y55699D1*

G1X13452Y57335D2*

G1X13452Y55647D1*

G1X23177Y63785D2*

G1X20520Y63785D1*

G1X16956Y41078D2*

G1X16956Y37526D1*

G1X6554Y56088D2*

G1X5456Y56088D1*

G1X6607Y56035D2*

G1X5493Y56035D1*

G1X6661Y55982D2*

G1X5524Y55982D1*

G1X9320Y55823D2*

G1X8585Y55823D1*

G1X9320Y55770D2*

G1X8683Y55770D1*

G1X9320Y55717D2*

G1X8757Y55717D1*

G1X9320Y55664D2*

G1X8816Y55664D1*

G1X9320Y55610D2*

G1X8865Y55610D1*

G1X9320Y55557D2*

G1X8905Y55557D1*

G1X9320Y55504D2*

G1X8939Y55504D1*

G1X9320Y55451D2*

G1X8967Y55451D1*

G1X9320Y55398D2*

G1X8990Y55398D1*

G1X9320Y55345D2*

G1X9009Y55345D1*

G1X9320Y55292D2*

G1X9024Y55292D1*

G1X9320Y55239D2*

G1X9034Y55239D1*

G1X9320Y55186D2*

G1X9041Y55186D1*

G1X9320Y55133D2*

G1X9044Y55133D1*

G1X9320Y55080D2*

G1X9044Y55080D1*

G1X10501Y55823D2*

G1X10363Y55823D1*

G1X8993Y56405D2*

G1X8993Y55391D1*

G1X8940Y56458D2*

G1X8940Y55502D1*

G1X8887Y56511D2*

G1X8887Y55582D1*

G1X8834Y56564D2*

G1X8834Y55645D1*

G1X36308Y59220D2*

G1X35765Y59220D1*

G1X36351Y59167D2*

G1X35721Y59167D1*

G1X36402Y59114D2*

G1X35670Y59114D1*

G1X36462Y59061D2*

G1X35610Y59061D1*

G1X36536Y59008D2*

G1X35537Y59008D1*

G1X36628Y58955D2*

G1X35444Y58955D1*

G1X36759Y58902D2*

G1X35313Y58902D1*

G1X36284Y62295D2*

G1X35788Y62295D1*

G1X36494Y62511D2*

G1X35578Y62511D1*

G1X36429Y62458D2*

G1X35644Y62458D1*

G1X36374Y62405D2*

G1X35699Y62405D1*

G1X36327Y62352D2*

G1X35746Y62352D1*

G1X36287Y62299D2*

G1X35786Y62299D1*

G1X36278Y63262D2*

G1X36278Y62295D1*

G1X36853Y62671D2*

G1X35219Y62671D1*

G1X36681Y62617D2*

G1X35391Y62617D1*

G1X35853Y61252D2*

G1X35853Y60295D1*

G1X35906Y62859D2*

G1X35906Y62295D1*

G1X35747Y62859D2*

G1X35747Y62350D1*

G1X35694Y62859D2*

G1X35694Y62410D1*

G1X35641Y62859D2*

G1X35641Y62461D1*

G1X35588Y62859D2*

G1X35588Y62504D1*

G1X35535Y62859D2*

G1X35535Y62541D1*

G1X35482Y62859D2*

G1X35482Y62573D1*

G1X35429Y62859D2*

G1X35429Y62601D1*

G1X35375Y62859D2*

G1X35375Y62624D1*

G1X35322Y62859D2*

G1X35322Y62643D1*

G1X35269Y62859D2*

G1X35269Y62659D1*

G1X35216Y62859D2*

G1X35216Y62671D1*

G1X35163Y62859D2*

G1X35163Y62680D1*

G1X35110Y62859D2*

G1X35110Y62686D1*

G1X35057Y62859D2*

G1X35057Y62689D1*

G1X35004Y62859D2*

G1X35004Y62688D1*

G1X34951Y62859D2*

G1X34951Y62685D1*

G1X34898Y62859D2*

G1X34898Y62678D1*

G1X34845Y62859D2*

G1X34845Y62669D1*

G1X34792Y62859D2*

G1X34792Y62656D1*

G1X34738Y62859D2*

G1X34738Y62639D1*

G1X34685Y62859D2*

G1X34685Y62619D1*

G1X34526Y62859D2*

G1X34526Y62534D1*

G1X34473Y62859D2*

G1X34473Y62495D1*

G1X34420Y62859D2*

G1X34420Y62450D1*

G1X34367Y62859D2*

G1X34367Y62398D1*

G1X34314Y62859D2*

G1X34314Y62336D1*

G1X33093Y60636D2*

G1X33093Y60079D1*

G1X34155Y61252D2*

G1X34155Y60295D1*

G1X36284Y61252D2*

G1X35788Y61252D1*

G1X36225Y61252D2*

G1X36225Y60295D1*

G1X36012Y66136D2*

G1X36012Y62295D1*

G1X36066Y66136D2*

G1X36066Y62295D1*

G1X36119Y66136D2*

G1X36119Y62295D1*

G1X14541Y46084D2*

G1X12725Y44268D1*

G1X35853Y62859D2*

G1X35853Y62295D1*

G1X10501Y43561D2*

G1X5794Y43561D1*

G1X13202Y44622D2*

G1X13079Y44622D1*

G1X13342Y44675D2*

G1X13132Y44675D1*

G1X12994Y43879D2*

G1X12725Y43879D1*

G1X12994Y43932D2*

G1X12725Y43932D1*

G1X36295Y61237D2*

G1X35778Y61237D1*

G1X36336Y61184D2*

G1X35736Y61184D1*

G1X36385Y61131D2*

G1X35688Y61131D1*

G1X36442Y61078D2*

G1X35631Y61078D1*

G1X36510Y61025D2*

G1X35562Y61025D1*

G1X39367Y63785D2*

G1X37951Y63785D1*

G1X35906Y66136D2*

G1X35906Y64689D1*

G1X35853Y66136D2*

G1X35853Y64689D1*

G1X35800Y66136D2*

G1X35800Y64689D1*

G1X35747Y66136D2*

G1X35747Y64689D1*

G1X35694Y66136D2*

G1X35694Y64689D1*

G1X35641Y66136D2*

G1X35641Y64689D1*

G1X35588Y66136D2*

G1X35588Y64689D1*

G1X35535Y66136D2*

G1X35535Y64689D1*

G1X35482Y66136D2*

G1X35482Y64689D1*

G1X35429Y66136D2*

G1X35429Y64689D1*

G1X35375Y66136D2*

G1X35375Y64689D1*

G1X35322Y66136D2*

G1X35322Y64689D1*

G1X35269Y66136D2*

G1X35269Y64689D1*

G1X35216Y66136D2*

G1X35216Y64689D1*

G1X35163Y66136D2*

G1X35163Y64689D1*

G1X35110Y66136D2*

G1X35110Y64689D1*

G1X35057Y66136D2*

G1X35057Y64689D1*

G1X35004Y66136D2*

G1X35004Y64689D1*

G1X34951Y66136D2*

G1X34951Y64689D1*

G1X34898Y66136D2*

G1X34898Y64689D1*

G1X34845Y66136D2*

G1X34845Y64689D1*

G1X34792Y66136D2*

G1X34792Y64689D1*

G1X34738Y66136D2*

G1X34738Y64689D1*

G1X34685Y66136D2*

G1X34685Y64689D1*

G1X34632Y66136D2*

G1X34632Y64689D1*

G1X33252Y66136D2*

G1X33252Y62236D1*

G1X34526Y66136D2*

G1X34526Y64689D1*

G1X34473Y66136D2*

G1X34473Y64689D1*

G1X34420Y66136D2*

G1X34420Y64689D1*

G1X34367Y66136D2*

G1X34367Y64689D1*

G1X34314Y66136D2*

G1X34314Y64689D1*

G1X34261Y66136D2*

G1X34261Y64689D1*

G1X34208Y66136D2*

G1X34208Y64689D1*

G1X36331Y63191D2*

G1X36331Y62357D1*

G1X36725Y64635D2*

G1X35951Y64635D1*

G1X36606Y64582D2*

G1X35951Y64582D1*

G1X36518Y64528D2*

G1X35951Y64528D1*

G1X36448Y64475D2*

G1X35951Y64475D1*

G1X36390Y64422D2*

G1X35951Y64422D1*

G1X36341Y64369D2*

G1X35951Y64369D1*

G1X36299Y64316D2*

G1X35951Y64316D1*

G1X36183Y64104D2*

G1X35951Y64104D1*

G1X36164Y64051D2*

G1X35951Y64051D1*

G1X36263Y64263D2*

G1X35951Y64263D1*

G1X36149Y63998D2*

G1X35951Y63998D1*

G1X36137Y63945D2*

G1X35951Y63945D1*

G1X36232Y64210D2*

G1X35951Y64210D1*

G1X36129Y63891D2*

G1X35951Y63891D1*

G1X36123Y63838D2*

G1X35951Y63838D1*

G1X36205Y64157D2*

G1X35951Y64157D1*

G1X36121Y63785D2*

G1X35951Y63785D1*

G1X36122Y63732D2*

G1X35951Y63732D1*

G1X36126Y63679D2*

G1X35951Y63679D1*

G1X36133Y63626D2*

G1X35951Y63626D1*

G1X36143Y63573D2*

G1X35951Y63573D1*

G1X36157Y63520D2*

G1X35951Y63520D1*

G1X36174Y63467D2*

G1X35951Y63467D1*

G1X36195Y63414D2*

G1X35951Y63414D1*

G1X36220Y63361D2*

G1X35951Y63361D1*

G1X36249Y63308D2*

G1X35951Y63308D1*

G1X36283Y63254D2*

G1X35951Y63254D1*

G1X36322Y63201D2*

G1X35951Y63201D1*

G1X36368Y63148D2*

G1X35951Y63148D1*

G1X36422Y63095D2*

G1X35951Y63095D1*

G1X36487Y63042D2*

G1X35951Y63042D1*

G1X36565Y62989D2*

G1X35951Y62989D1*

G1X36668Y62936D2*

G1X35951Y62936D1*

G1X3579Y63017D2*

G1X3579Y62060D1*

G1X3685Y66136D2*

G1X3685Y64060D1*

G1X3632Y66136D2*

G1X3632Y64060D1*

G1X9046Y66136D2*

G1X9046Y63338D1*

G1X3472Y66136D2*

G1X3472Y64065D1*

G1X3419Y66136D2*

G1X3419Y64133D1*

G1X3366Y66136D2*

G1X3366Y64190D1*

G1X2092Y66136D2*

G1X2092Y64201D1*

G1X2039Y66136D2*

G1X2039Y64146D1*

G1X1986Y66136D2*

G1X1986Y64080D1*

G1X1933Y66136D2*

G1X1933Y63999D1*

G1X1827Y66136D2*

G1X1827Y63720D1*

G1X1880Y66136D2*

G1X1880Y63892D1*

G1X3313Y66136D2*

G1X3313Y64239D1*

G1X3260Y66136D2*

G1X3260Y64280D1*

G1X3207Y66136D2*

G1X3207Y64316D1*

G1X3154Y66136D2*

G1X3154Y64346D1*

G1X3101Y66136D2*

G1X3101Y64372D1*

G1X3048Y66136D2*

G1X3048Y64394D1*

G1X2995Y66136D2*

G1X2995Y64413D1*

G1X2942Y66136D2*

G1X2942Y64427D1*

G1X2888Y66136D2*

G1X2888Y64439D1*

G1X2835Y66136D2*

G1X2835Y64447D1*

G1X2782Y66136D2*

G1X2782Y64452D1*

G1X2729Y66136D2*

G1X2729Y64454D1*

G1X2676Y66136D2*

G1X2676Y64452D1*

G1X2623Y66136D2*

G1X2623Y64448D1*

G1X2570Y66136D2*

G1X2570Y64441D1*

G1X2517Y66136D2*

G1X2517Y64430D1*

G1X2464Y66136D2*

G1X2464Y64416D1*

G1X2411Y66136D2*

G1X2411Y64398D1*

G1X2358Y66136D2*

G1X2358Y64377D1*

G1X2305Y66136D2*

G1X2305Y64352D1*

G1X2251Y66136D2*

G1X2251Y64322D1*

G1X2198Y66136D2*

G1X2198Y64288D1*

G1X4486Y64422D2*

G1X2962Y64422D1*

G1X4165Y64263D2*

G1X3283Y64263D1*

G1X4102Y64210D2*

G1X3346Y64210D1*

G1X4049Y64157D2*

G1X3399Y64157D1*

G1X4004Y64104D2*

G1X3444Y64104D1*

G1X1838Y63308D2*

G1X394Y63308D1*

G1X1817Y63414D2*

G1X394Y63414D1*

G1X1811Y63467D2*

G1X394Y63467D1*

G1X1809Y63520D2*

G1X394Y63520D1*

G1X32190Y40114D2*

G1X32190Y34643D1*

G1X3992Y62989D2*

G1X3456Y62989D1*

G1X4035Y62936D2*

G1X3413Y62936D1*

G1X4085Y62883D2*

G1X3362Y62883D1*

G1X4145Y62830D2*

G1X3303Y62830D1*

G1X4217Y62777D2*

G1X3231Y62777D1*

G1X4307Y62724D2*

G1X3140Y62724D1*

G1X4434Y62671D2*

G1X3014Y62671D1*

G1X7507Y63017D2*

G1X7507Y62037D1*

G1X6870Y66136D2*

G1X6870Y64060D1*

G1X5596Y66136D2*

G1X5596Y64060D1*

G1X5914Y66136D2*

G1X5914Y64060D1*

G1X5436Y66136D2*

G1X5436Y64113D1*

G1X5383Y66136D2*

G1X5383Y64173D1*

G1X5330Y66136D2*

G1X5330Y64224D1*

G1X2241Y64316D2*

G1X394Y64316D1*

G1X4109Y66136D2*

G1X4109Y64217D1*

G1X4056Y66136D2*

G1X4056Y64164D1*

G1X3579Y66136D2*

G1X3579Y64060D1*

G1X3525Y66136D2*

G1X3525Y64060D1*

G1X1826Y63361D2*

G1X394Y63361D1*

G1X4003Y66136D2*

G1X4003Y64103D1*

G1X4162Y66136D2*

G1X4162Y64261D1*

G1X4587Y66136D2*

G1X4587Y64443D1*

G1X4534Y66136D2*

G1X4534Y64434D1*

G1X5224Y66136D2*

G1X5224Y64305D1*

G1X5171Y66136D2*

G1X5171Y64337D1*

G1X5118Y66136D2*

G1X5118Y64364D1*

G1X5065Y66136D2*

G1X5065Y64388D1*

G1X5012Y66136D2*

G1X5012Y64407D1*

G1X4959Y66136D2*

G1X4959Y64423D1*

G1X4906Y66136D2*

G1X4906Y64435D1*

G1X1820Y63679D2*

G1X394Y63679D1*

G1X4799Y66136D2*

G1X4799Y64451D1*

G1X14969Y64422D2*

G1X4962Y64422D1*

G1X14969Y64369D2*

G1X5108Y64369D1*

G1X14969Y64316D2*

G1X5206Y64316D1*

G1X14969Y64263D2*

G1X5283Y64263D1*

G1X14969Y64210D2*

G1X5346Y64210D1*

G1X8231Y64157D2*

G1X5399Y64157D1*

G1X7982Y64104D2*

G1X5444Y64104D1*

G1X5543Y66136D2*

G1X5543Y64060D1*

G1X6923Y66136D2*

G1X6923Y64060D1*

G1X6976Y66136D2*

G1X6976Y64060D1*

G1X7029Y66136D2*

G1X7029Y64060D1*

G1X7082Y66136D2*

G1X7082Y64060D1*

G1X7135Y66136D2*

G1X7135Y64060D1*

G1X7188Y66136D2*

G1X7188Y64060D1*

G1X7241Y66136D2*

G1X7241Y64060D1*

G1X7294Y66136D2*

G1X7294Y64060D1*

G1X7347Y66136D2*

G1X7347Y64060D1*

G1X7401Y66136D2*

G1X7401Y64060D1*

G1X7454Y66136D2*

G1X7454Y64060D1*

G1X5649Y66136D2*

G1X5649Y64060D1*

G1X5702Y66136D2*

G1X5702Y64060D1*

G1X5755Y66136D2*

G1X5755Y64060D1*

G1X5808Y66136D2*

G1X5808Y64060D1*

G1X5861Y66136D2*

G1X5861Y64060D1*

G1X5277Y66136D2*

G1X5277Y64267D1*

G1X5967Y66136D2*

G1X5967Y64060D1*

G1X6020Y66136D2*

G1X6020Y64060D1*

G1X7595Y62989D2*

G1X5456Y62989D1*

G1X7629Y62936D2*

G1X5413Y62936D1*

G1X7669Y62883D2*

G1X5362Y62883D1*

G1X7718Y62830D2*

G1X5303Y62830D1*

G1X7777Y62777D2*

G1X5231Y62777D1*

G1X7850Y62724D2*

G1X5140Y62724D1*

G1X7949Y62671D2*

G1X5014Y62671D1*
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G1X27997Y55241D1*

G1X28050Y55379D2*

G1X28050Y55241D1*

G1X28103Y55379D2*

G1X28103Y55241D1*

G1X28156Y55379D2*

G1X28156Y55241D1*

G1X28209Y55379D2*

G1X28209Y55241D1*

G1X28262Y55379D2*

G1X28262Y55241D1*

G1X28315Y55379D2*

G1X28315Y55241D1*

G1X29112Y55379D2*

G1X29112Y55241D1*

G1X29165Y55379D2*

G1X29165Y55241D1*

G1X29218Y55379D2*

G1X29218Y55241D1*

G1X29271Y55379D2*

G1X29271Y55241D1*

G1X29324Y55379D2*

G1X29324Y55241D1*

G1X29377Y55379D2*

G1X29377Y55241D1*

G1X29430Y55379D2*

G1X29430Y55241D1*

G1X29536Y55379D2*

G1X29536Y55241D1*

G1X30333Y55379D2*

G1X30333Y55241D1*

G1X30386Y55379D2*

G1X30386Y55241D1*

G1X30439Y55379D2*

G1X30439Y55241D1*

G1X30704Y55379D2*

G1X30704Y55241D1*

G1X32137Y56011D2*

G1X32137Y55314D1*

G1X32190Y56064D2*

G1X32190Y55367D1*

G1X32244Y56117D2*

G1X32244Y55420D1*

G1X32350Y56223D2*

G1X32350Y55526D1*

G1X29483Y55379D2*

G1X29483Y55241D1*

G1X33624Y57252D2*

G1X33624Y56295D1*

G1X34155Y57252D2*

G1X34155Y56295D1*

G1X33093Y56966D2*

G1X33093Y56236D1*

G1X18336Y62859D2*

G1X18336Y59904D1*

G1X18283Y62859D2*

G1X18283Y59957D1*

G1X18230Y62859D2*

G1X18230Y60010D1*

G1X18176Y62859D2*

G1X18176Y60063D1*

G1X18123Y62859D2*

G1X18123Y60116D1*

G1X18070Y62859D2*

G1X18070Y60169D1*

G1X18017Y62859D2*

G1X18017Y60222D1*

G1X17964Y62859D2*

G1X17964Y60275D1*

G1X17911Y62859D2*

G1X17911Y60329D1*

G1X17858Y62859D2*

G1X17858Y60382D1*

G1X17805Y62859D2*

G1X17805Y60435D1*

G1X17752Y62859D2*

G1X17752Y60488D1*

G1X18389Y62859D2*

G1X18389Y59851D1*

G1X19026Y62513D2*

G1X19026Y60505D1*

G1X18973Y62566D2*

G1X18973Y60482D1*

G1X18920Y62619D2*

G1X18920Y60453D1*

G1X18867Y62672D2*

G1X18867Y60418D1*

G1X18813Y62725D2*

G1X18813Y60375D1*

G1X19928Y61610D2*

G1X19928Y60359D1*

G1X17805Y51136D2*

G1X17805Y37782D1*

G1X24812Y66136D2*

G1X24812Y61540D1*

G1X22264Y66136D2*

G1X22264Y61187D1*

G1X22211Y66136D2*

G1X22211Y61134D1*

G1X21179Y43826D2*

G1X17350Y43826D1*

G1X21232Y43773D2*

G1X17350Y43773D1*

G1X21285Y43720D2*

G1X17350Y43720D1*

G1X28107Y43561D2*

G1X17350Y43561D1*

G1X27960Y43507D2*

G1X17350Y43507D1*

G1X27862Y43454D2*

G1X17350Y43454D1*

G1X27785Y43401D2*

G1X17350Y43401D1*

G1X27722Y43348D2*

G1X17350Y43348D1*

G1X27612Y42127D2*

G1X17350Y42127D1*

G1X27655Y42074D2*

G1X17350Y42074D1*

G1X27705Y42021D2*

G1X17350Y42021D1*

G1X27765Y41968D2*

G1X17350Y41968D1*

G1X27446Y42499D2*

G1X17350Y42499D1*

G1X27458Y42446D2*

G1X17350Y42446D1*

G1X27474Y42393D2*

G1X17350Y42393D1*

G1X27493Y42340D2*

G1X17350Y42340D1*

G1X27516Y42287D2*

G1X17350Y42287D1*

G1X27543Y42233D2*

G1X17350Y42233D1*

G1X17115Y41122D2*

G1X17115Y37526D1*

G1X21441Y43614D2*

G1X17350Y43614D1*

G1X21348Y43667D2*

G1X17350Y43667D1*

G1X27431Y42605D2*

G1X17350Y42605D1*

G1X27429Y42658D2*

G1X17350Y42658D1*

G1X27429Y42711D2*

G1X17350Y42711D1*

G1X27433Y42764D2*

G1X17350Y42764D1*

G1X27440Y42817D2*

G1X17350Y42817D1*

G1X27449Y42870D2*

G1X17350Y42870D1*

G1X27463Y42924D2*

G1X17350Y42924D1*

G1X27479Y42977D2*

G1X17350Y42977D1*

G1X27500Y43030D2*

G1X17350Y43030D1*

G1X27524Y43083D2*

G1X17350Y43083D1*

G1X27552Y43136D2*

G1X17350Y43136D1*

G1X27586Y43189D2*

G1X17350Y43189D1*

G1X27624Y43242D2*

G1X17350Y43242D1*

G1X12996Y44304D2*

G1X12761Y44304D1*

G1X13293Y41096D2*

G1X13293Y37920D1*

G1X28053Y41809D2*

G1X17350Y41809D1*

G1X30184Y41756D2*

G1X17350Y41756D1*

G1X30184Y41703D2*

G1X17350Y41703D1*

G1X30184Y41650D2*

G1X17350Y41650D1*

G1X32198Y41596D2*

G1X17350Y41596D1*

G1X12994Y41490D2*

G1X12725Y41490D1*

G1X12999Y41437D2*

G1X12725Y41437D1*

G1X13011Y41384D2*

G1X12725Y41384D1*

G1X13030Y41331D2*

G1X12725Y41331D1*

G1X13059Y41278D2*

G1X12722Y41278D1*

G1X13098Y41225D2*

G1X12713Y41225D1*

G1X13152Y41172D2*

G1X12699Y41172D1*

G1X17062Y51880D2*

G1X17062Y44659D1*

G1X17009Y51933D2*

G1X17009Y44674D1*

G1X16956Y51986D2*

G1X16956Y44681D1*

G1X17327Y51614D2*

G1X17327Y44393D1*

G1X17274Y51667D2*

G1X17274Y44498D1*

G1X17221Y51720D2*

G1X17221Y44561D1*

G1X17168Y51773D2*

G1X17168Y44605D1*

G1X16902Y52039D2*

G1X16902Y44683D1*

G1X16849Y52092D2*

G1X16849Y44683D1*

G1X16796Y52145D2*

G1X16796Y44683D1*

G1X16743Y52198D2*

G1X16743Y44683D1*

G1X39367Y56088D2*

G1X37896Y56088D1*

G1X16478Y52487D2*

G1X16478Y44683D1*

G1X39367Y53806D2*

G1X38707Y53806D1*

G1X39367Y53753D2*

G1X38707Y53753D1*

G1X39367Y51470D2*

G1X38707Y51470D1*

G1X39367Y51417D2*

G1X38707Y51417D1*

G1X39367Y51364D2*

G1X38707Y51364D1*

G1X39367Y49134D2*

G1X38707Y49134D1*

G1X39367Y49081D2*

G1X38707Y49081D1*

G1X39367Y48763D2*

G1X38707Y48763D1*

G1X39367Y48816D2*

G1X38707Y48816D1*

G1X1053Y50939D2*

G1X394Y50939D1*

G1X39367Y52956D2*

G1X38707Y52956D1*

G1X39367Y52054D2*

G1X38707Y52054D1*

G1X37664Y47064D2*

G1X37614Y47064D1*

G1X39367Y47064D2*

G1X38707Y47064D1*

G1X39367Y47011D2*

G1X38707Y47011D1*

G1X39367Y50939D2*

G1X38707Y50939D1*

G1X39367Y46905D2*

G1X38707Y46905D1*

G1X39367Y46852D2*

G1X38707Y46852D1*

G1X39367Y48338D2*

G1X38707Y48338D1*

G1X39367Y46692D2*

G1X38684Y46692D1*

G1X39367Y46639D2*

G1X38664Y46639D1*

G1X39367Y46586D2*

G1X38638Y46586D1*

G1X39367Y50143D2*

G1X38707Y50143D1*

G1X39367Y44569D2*

G1X36646Y44569D1*

G1X39367Y44516D2*

G1X36593Y44516D1*

G1X39367Y44463D2*

G1X36540Y44463D1*

G1X39367Y44410D2*

G1X36487Y44410D1*

G1X39367Y44357D2*

G1X36434Y44357D1*

G1X39367Y44304D2*

G1X36381Y44304D1*

G1X39367Y44251D2*

G1X36327Y44251D1*

G1X39367Y44198D2*

G1X36274Y44198D1*

G1X39367Y44144D2*

G1X36221Y44144D1*

G1X39367Y44091D2*

G1X36168Y44091D1*

G1X39367Y44038D2*

G1X36115Y44038D1*

G1X39367Y43985D2*

G1X36062Y43985D1*

G1X39367Y43932D2*

G1X36009Y43932D1*

G1X39367Y43879D2*

G1X35956Y43879D1*

G1X39367Y43826D2*

G1X35903Y43826D1*

G1X39367Y43773D2*

G1X35850Y43773D1*

G1X39367Y46427D2*

G1X38504Y46427D1*

G1X39367Y46374D2*

G1X38451Y46374D1*

G1X39367Y46321D2*

G1X38398Y46321D1*

G1X39367Y46268D2*

G1X38345Y46268D1*

G1X39367Y46215D2*

G1X38292Y46215D1*

G1X39367Y46162D2*

G1X38238Y46162D1*

G1X39367Y46109D2*

G1X38185Y46109D1*

G1X39367Y46055D2*

G1X38132Y46055D1*

G1X39367Y43401D2*

G1X35478Y43401D1*

G1X39367Y43348D2*

G1X35425Y43348D1*

G1X39367Y43295D2*

G1X35372Y43295D1*

G1X39367Y43242D2*

G1X35319Y43242D1*

G1X39367Y43189D2*

G1X35266Y43189D1*

G1X39367Y43136D2*

G1X35213Y43136D1*

G1X39367Y43083D2*

G1X35160Y43083D1*

G1X39367Y43030D2*

G1X35107Y43030D1*

G1X39367Y42977D2*

G1X35053Y42977D1*

G1X39367Y42924D2*

G1X35000Y42924D1*

G1X39367Y42870D2*

G1X34947Y42870D1*

G1X39367Y42817D2*

G1X34894Y42817D1*

G1X39367Y42764D2*

G1X34841Y42764D1*

G1X39367Y42711D2*

G1X34788Y42711D1*

G1X39367Y42658D2*

G1X34735Y42658D1*

G1X39367Y42605D2*

G1X34682Y42605D1*

G1X39367Y42552D2*

G1X34629Y42552D1*

G1X39367Y46002D2*

G1X38079Y46002D1*

G1X39367Y45949D2*

G1X38026Y45949D1*

G1X39367Y45896D2*

G1X37973Y45896D1*

G1X39367Y45843D2*

G1X37920Y45843D1*

G1X39367Y45790D2*

G1X37867Y45790D1*

G1X39367Y45737D2*

G1X37814Y45737D1*

G1X39367Y45684D2*

G1X37761Y45684D1*

G1X39367Y43720D2*

G1X35797Y43720D1*

G1X39367Y43667D2*

G1X35744Y43667D1*

G1X39367Y43614D2*

G1X35690Y43614D1*

G1X39367Y45100D2*

G1X37177Y45100D1*

G1X39367Y45047D2*

G1X37124Y45047D1*

G1X39367Y44994D2*

G1X37071Y44994D1*

G1X39367Y44941D2*

G1X37018Y44941D1*

G1X39367Y44888D2*

G1X36964Y44888D1*

G1X39367Y44835D2*

G1X36911Y44835D1*

G1X39367Y44781D2*

G1X36858Y44781D1*

G1X39367Y44728D2*

G1X36805Y44728D1*

G1X39367Y44675D2*

G1X36752Y44675D1*

G1X39367Y44622D2*

G1X36699Y44622D1*

G1X39367Y45259D2*

G1X37336Y45259D1*

G1X39367Y45206D2*

G1X37283Y45206D1*

G1X39367Y45153D2*

G1X37230Y45153D1*

G1X39367Y45631D2*

G1X37708Y45631D1*

G1X39367Y45578D2*

G1X37655Y45578D1*

G1X39367Y45525D2*

G1X37601Y45525D1*

G1X39367Y45472D2*

G1X37548Y45472D1*

G1X39367Y45418D2*

G1X37495Y45418D1*

G1X14593Y61146D2*

G3X14017Y61402I576J521D1*

G1X3508Y49730D2*

G3X2756Y50123I752J522D1*

G1X14017Y54336D2*

G3X14541Y54539I0J777D1*

G1X4724Y56623D2*

G3X5476Y57017I0J916D1*

G1X14261Y36089D2*

G3X14257Y36005I911J84D1*

G1X11023Y45281D2*

G3X11085Y45284I0J778D1*

G1X20370Y50335D2*

G3X20620Y50275I250J488D1*

G1X1855Y49371D2*

G3X1840Y49208I901J163D1*

G1X4751Y43486D2*

G3X4496Y42910I522J576D1*

G1X6050Y42910D2*

G3X5794Y43486I777J0D1*

G1X4751Y40337D2*

G3X4495Y39760I522J577D1*

G1X20106Y40085D2*

G3X19864Y40125I242J718D1*

G1X2234Y38579D2*

G3X2387Y38210I522J0D1*

G1X27429Y42677D2*

G3X28344Y41762I915J0D1*

G1X30184Y51016D2*

G3X31100Y50100I916J0D1*

G1X19106Y39367D2*

G3X19372Y38790I758J0D1*

G1X19864Y40124D2*

G3X19107Y39367I0J757D1*

G1X14637Y55582D2*

G3X14017Y55890I620J469D1*

G1X16924Y37526D2*

G3X16172Y37920I752J521D1*

G1X23120Y50275D2*

G3X23370Y50335I0J548D1*

G1X19299Y36005D2*

G3X20077Y35227I778J0D1*

G3X20855Y36005I0J778D1*

G1X9064Y36005D2*

G3X9842Y35227I778J0D1*

G3X10620Y36005I0J778D1*

G1X10619Y36005D2*

G3X10586Y36227I777J0D1*

G1X25376Y47250D2*

G3X25598Y47282I0J777D1*

G1X25460Y48800D2*

G3X25376Y48805I84J773D1*

G1X8961Y54763D2*

G3X9044Y55113I694J350D1*

G1X14949Y51358D2*

G3X14917Y51580I777J0D1*

G1X14693Y50781D2*

G3X14949Y51358I521J577D1*

G1X35788Y58295D2*

G3X35036Y58689I752J521D1*

G1X35788Y62295D2*

G3X35036Y62689I752J521D1*

G1X35036Y56689D2*

G3X34284Y56295I0J915D1*

G1X34161Y47506D2*

G3X35036Y46859I875J268D1*

G1X29419Y58437D2*

G3X29515Y58811I681J374D1*

G1X28141Y43569D2*

G3X27429Y42677I203J892D1*

G1X20854Y36005D2*

G3X20822Y36227I777J0D1*

G1X19332Y36227D2*

G3X19300Y36005I745J222D1*

G1X16087Y36005D2*

G3X16083Y36094I915J0D1*

G1X14637Y58338D2*

G3X14017Y58646I620J469D1*

G1X9097Y36227D2*

G3X9065Y36005I745J222D1*

G1X7797Y54494D2*

G3X7898Y54351I470J226D1*

G1X12331Y59837D2*

G3X12179Y60206I521J0D1*

G1X37701Y55144D2*

G3X37952Y55774I665J630D1*

G1X14541Y46084D2*

G3X14694Y46453I369J369D1*

G1X12572Y40966D2*

G3X12725Y41335I368J369D1*

G1X10654Y40523D2*

G3X10552Y40379I369J369D1*

G1X11800Y39760D2*

G3X11717Y40110I777J0D1*

G1X10654Y40523D2*

G3X10552Y40379I369J369D1*

G1X9884Y51580D2*

G3X9852Y51358I745J222D1*

G1X10107Y49602D2*

G3X10246Y49248I522J0D1*

G1X10654Y44853D2*

G3X10501Y44484I369J369D1*

G1X10552Y40379D2*

G3X10245Y39760I471J619D1*

G1X2724Y56454D2*

G3X1950Y56028I0J915D1*

G1X35788Y60295D2*

G3X35036Y60689I752J521D1*

G1X31290Y55379D2*

G3X31658Y55532I0J522D1*

G1X37036Y46859D2*

G3X37664Y47108I0J915D1*

G1X36284Y47252D2*

G3X37036Y46859I752J522D1*

G1X35036Y46859D2*

G3X35788Y47252I0J915D1*

G1X36121Y63774D2*

G3X37036Y62859I915J0D1*

G3X37951Y63774I0J915D1*

G3X37036Y64689I915J0D1*

G3X36121Y63774I0J915D1*

G1X37036Y60859D2*

G3X37951Y61774I0J915D1*

G3X37036Y62689I915J0D1*

G1X36284Y61252D2*

G3X37036Y60859I752J522D1*

G1X37036Y58859D2*

G3X37951Y59774I0J915D1*

G3X37036Y60689I915J0D1*

G1X36284Y59252D2*

G3X37036Y58859I752J522D1*

G1X37036Y56859D2*

G3X37951Y57774I0J915D1*

G3X37036Y58689I915J0D1*

G1X36284Y57252D2*

G3X37036Y56859I752J522D1*

G1X37951Y55774D2*

G3X37036Y56689I915J0D1*

G3X36284Y56295I0J915D1*

G1X37036Y58689D2*

G3X36284Y58295I0J915D1*

G1X35036Y56859D2*

G3X35788Y57252I0J915D1*

G1X34284Y57252D2*

G3X35036Y56859I752J522D1*

G1X37036Y60689D2*

G3X36284Y60295I0J915D1*

G1X35036Y58859D2*

G3X35788Y59252I0J915D1*

G1X34284Y59252D2*

G3X35036Y58859I752J522D1*

G1X37036Y62689D2*

G3X36284Y62295I0J915D1*

G1X35036Y60859D2*

G3X35788Y61252I0J915D1*

G1X34284Y61252D2*

G3X35036Y60859I752J522D1*

G1X1809Y63539D2*

G3X2724Y62624I915J0D1*

G1X2724Y62623D2*

G3X3476Y63017I0J916D1*

G1X2724Y64454D2*

G3X1809Y63539I0J915D1*

G1X3476Y64060D2*

G3X2724Y64454I752J521D1*

G1X8267Y64158D2*

G3X7890Y64060I0J778D1*

G1X4724Y62623D2*

G3X5476Y63017I0J916D1*

G1X3972Y63017D2*

G3X4724Y62624I752J522D1*

G1X2724Y52623D2*

G3X3640Y53539I0J916D1*

G1X3639Y53539D2*

G3X2724Y54454I915J0D1*

G1X2096Y52873D2*
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G1X31493Y31152D3*

G1X24801Y30312D3*

G1X24801Y31152D3*

G1X33855Y30312D3*

G1X22833Y30312D3*

G1X7480Y14172D3*

G1X7480Y15012D3*

G1X12597Y26769D3*

G1X8267Y29525D3*

G1X8267Y28685D3*

G1X10629Y52358D3*

G1X11810Y52358D3*

G1X12991Y52358D3*

G1X14172Y52358D3*

G54D39*

G1X19290Y48027D3*

G1X19290Y59837D3*

G1X27318Y58811D3*

G1X24180Y48040D3*

G1X24770Y58790D3*

G1X24801Y53145D3*

M2*
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*

G4_C Author: OrCAD GerbTool(tm) 8.1.1 Mon Feb 24 12:01:46 2003*

G4 Mass Parameters *

G4 Image *

G4 Aperture Definitions *

G4 Plot Data *

%LPD*%

%FSLAX34Y34*%

%MOIN*%

%AD*%

%ADD10C,0.066900*%

%ADD11R,0.066900X0.066900*%

%ADD12C,0.098400*%

%ADD13R,0.098400X0.098400*%

%ADD14C,0.086600*%

%ADD15O,0.157500X0.066900*%

%ADD16R,0.157500X0.066900*%

%ADD17C,0.059000*%

%ADD18R,0.059000X0.059000*%

%ADD19C,0.149600*%

%ADD20C,0.074800*%

%ADD21R,0.074800X0.074800*%

%ADD22R,0.086600X0.086600*%

%ADD23C,0.008000*%

%ADD24C,0.011800*%

%ADD25O,0.025000X0.094000*%

%ADD26R,0.025000X0.094000*%

%ADD27C,0.001000*%

%ADD28C,0.006000*%

%ADD29C,0.012000*%

%ADD30C,0.010000*%

%ADD31C,0.035400*%

%ADD32C,0.050000*%

%ADD33C,0.013800*%

%ADD34C,0.005900*%

%ADD35C,0.055000*%

%ADD36C,0.019700*%

%ADD37C,0.070900*%

%ADD38R,0.070900X0.070900*%

%ADD39C,0.059000*%

G4_C OrCAD GerbTool Tool List *

G54D30*

G1X24042Y-13135D2*

G1X24208Y-13302D1*

G1X24542Y-13302D1*

G1X24708Y-13135D1*

G1X24708Y-12968D1*

G1X24375Y-12635D1*

G1X24708Y-12302D1*

G1X24042Y-12302D1*

G1X23258Y-13302D2*

G1X23758Y-12302D1*

G1X23092Y-12302D1*

G1X22808Y-13302D2*

G1X22475Y-13302D1*

G1X22642Y-13302D2*

G1X22642Y-12302D1*

G1X22475Y-12468D1*

G1X12312Y-13302D2*

G1X11729Y-13302D1*

G1X11729Y-12302D1*

G1X11446Y-12968D2*

G1X10779Y-12968D1*

G1X11446Y-13302D2*

G1X11446Y-12802D1*

G1X11196Y-12302D1*

G1X11029Y-12302D1*

G1X10779Y-12802D1*

G1X10779Y-13302D1*

G1X10162Y-13302D2*

G1X10162Y-12302D1*

G1X10496Y-12302D2*

G1X9829Y-12302D1*

G1X8962Y-13302D2*

G1X8879Y-13135D1*

G1X8879Y-12468D1*

G1X8962Y-12302D1*

G1X9462Y-12302D1*

G1X9546Y-12468D1*

G1X9546Y-13135D1*

G1X9462Y-13302D1*

G1X8962Y-13302D1*

G1X8262Y-13302D2*

G1X8262Y-12302D1*

G1X8596Y-12302D2*

G1X7929Y-12302D1*

G1X24708Y-11441D2*

G1X24264Y-11441D1*

G1X24708Y-10996D1*

G1X24708Y-10885D1*

G1X24653Y-10774D1*

G1X24319Y-10774D1*

G1X24264Y-10885D1*

G1X10869Y-11441D2*

G1X10869Y-11107D1*

G1X11092Y-11441D2*

G1X11092Y-11107D1*

G1X11036Y-10996D1*

G1X10925Y-10996D1*

G1X10869Y-11107D1*

G1X10814Y-10996D1*

G1X10703Y-10996D1*

G1X10647Y-11107D1*

G1X10647Y-11441D1*

G1X10169Y-11441D2*

G1X10169Y-11107D1*

G1X10392Y-11441D2*

G1X10392Y-11107D1*

G1X10336Y-10996D1*

G1X10225Y-10996D1*

G1X10169Y-11107D1*

G1X10114Y-10996D1*

G1X10003Y-10996D1*

G1X9947Y-11107D1*

G1X9947Y-11441D1*

G1X8464Y-11441D2*

G1X8353Y-11329D1*

G1X8297Y-11218D1*

G1X8297Y-10996D1*

G1X8353Y-10885D1*

G1X8464Y-10774D1*

G1X8575Y-10774D1*

G1X8686Y-10885D1*

G1X8742Y-10996D1*

G1X8742Y-11218D1*

G1X8686Y-11329D1*

G1X8575Y-11441D1*

G1X8464Y-11441D1*

G1X7764Y-11441D2*

G1X7653Y-11329D1*

G1X7597Y-11218D1*

G1X7597Y-10996D1*

G1X7653Y-10885D1*

G1X7764Y-10774D1*

G1X7875Y-10774D1*

G1X7986Y-10885D1*

G1X8042Y-10996D1*

G1X8042Y-11218D1*

G1X7986Y-11329D1*

G1X7875Y-11441D1*

G1X7764Y-11441D1*

G1X7286Y-11107D2*

G1X7342Y-10996D1*

G1X7342Y-10885D1*

G1X7286Y-10774D1*

G1X6953Y-10774D1*

G1X6897Y-10885D1*

G1X6897Y-10996D1*

G1X6953Y-11107D1*

G1X7286Y-11107D1*

G1X7342Y-11218D1*

G1X7342Y-11329D1*

G1X7286Y-11441D1*

G1X6953Y-11441D1*

G1X6897Y-11329D1*

G1X6897Y-11218D1*

G1X6953Y-11107D1*

G1X6531Y-11441D2*

G1X6642Y-11441D1*

G1X6642Y-11329D1*

G1X6531Y-11329D1*

G1X6531Y-11441D1*

G1X5719Y-11329D2*

G1X5831Y-11441D1*

G1X6053Y-11441D1*

G1X6164Y-11329D1*

G1X6164Y-11218D1*

G1X5942Y-10996D1*

G1X6164Y-10774D1*

G1X5719Y-10774D1*

G1X24653Y-9607D2*

G1X24708Y-9496D1*

G1X24708Y-9385D1*

G1X24653Y-9274D1*

G1X24319Y-9274D1*

G1X24264Y-9385D1*

G1X24264Y-9496D1*

G1X24319Y-9607D1*

G1X24653Y-9607D1*

G1X24708Y-9718D1*

G1X24708Y-9829D1*

G1X24653Y-9941D1*

G1X24319Y-9941D1*

G1X24264Y-9829D1*

G1X24264Y-9718D1*

G1X24319Y-9607D1*

G1X10869Y-9941D2*

G1X10869Y-9607D1*

G1X11092Y-9941D2*

G1X11092Y-9607D1*

G1X11036Y-9496D1*

G1X10925Y-9496D1*

G1X10869Y-9607D1*

G1X10814Y-9496D1*

G1X10703Y-9496D1*

G1X10647Y-9607D1*

G1X10647Y-9941D1*

G1X10169Y-9941D2*

G1X10169Y-9607D1*

G1X10392Y-9941D2*

G1X10392Y-9607D1*

G1X10336Y-9496D1*

G1X10225Y-9496D1*

G1X10169Y-9607D1*

G1X10114Y-9496D1*

G1X10003Y-9496D1*

G1X9947Y-9607D1*

G1X9947Y-9941D1*

G1X8464Y-9941D2*

G1X8353Y-9829D1*

G1X8297Y-9718D1*

G1X8297Y-9496D1*

G1X8353Y-9385D1*

G1X8464Y-9274D1*

G1X8575Y-9274D1*

G1X8686Y-9385D1*

G1X8742Y-9496D1*

G1X8742Y-9718D1*

G1X8686Y-9829D1*

G1X8575Y-9941D1*

G1X8464Y-9941D1*

G1X7764Y-9941D2*

G1X7653Y-9829D1*

G1X7597Y-9718D1*

G1X7597Y-9496D1*

G1X7653Y-9385D1*

G1X7764Y-9274D1*

G1X7875Y-9274D1*

G1X7986Y-9385D1*

G1X8042Y-9496D1*

G1X8042Y-9718D1*

G1X7986Y-9829D1*

G1X7875Y-9941D1*

G1X7764Y-9941D1*

G1X7286Y-9607D2*

G1X7342Y-9496D1*

G1X7342Y-9385D1*

G1X7286Y-9274D1*

G1X6953Y-9274D1*

G1X6897Y-9385D1*

G1X6897Y-9496D1*

G1X6953Y-9607D1*

G1X7286Y-9607D1*

G1X7342Y-9718D1*

G1X7342Y-9829D1*

G1X7286Y-9941D1*

G1X6953Y-9941D1*

G1X6897Y-9829D1*

G1X6897Y-9718D1*

G1X6953Y-9607D1*

G1X6531Y-9941D2*

G1X6642Y-9941D1*

G1X6642Y-9829D1*

G1X6531Y-9829D1*

G1X6531Y-9941D1*

G1X6164Y-9941D2*

G1X5942Y-9941D1*

G1X6053Y-9941D2*

G1X6053Y-9274D1*

G1X5942Y-9385D1*

G1X24375Y-8441D2*

G1X24708Y-7774D1*

G1X24264Y-7774D1*

G1X23730Y-8441D2*

G1X23619Y-8329D1*

G1X23564Y-8218D1*

G1X23564Y-7996D1*

G1X23619Y-7885D1*

G1X23730Y-7774D1*

G1X23842Y-7774D1*

G1X23953Y-7885D1*

G1X24008Y-7996D1*

G1X24008Y-8218D1*

G1X23953Y-8329D1*

G1X23842Y-8441D1*

G1X23730Y-8441D1*

G1X23308Y-8441D2*

G1X23086Y-8441D1*

G1X23197Y-8441D2*

G1X23197Y-7774D1*

G1X23086Y-7885D1*

G1X10869Y-8441D2*

G1X10869Y-8107D1*

G1X11092Y-8441D2*

G1X11092Y-8107D1*

G1X11036Y-7996D1*

G1X10925Y-7996D1*

G1X10869Y-8107D1*

G1X10814Y-7996D1*

G1X10703Y-7996D1*

G1X10647Y-8107D1*

G1X10647Y-8441D1*

G1X10169Y-8441D2*

G1X10169Y-8107D1*

G1X10392Y-8441D2*

G1X10392Y-8107D1*

G1X10336Y-7996D1*

G1X10225Y-7996D1*

G1X10169Y-8107D1*

G1X10114Y-7996D1*

G1X10003Y-7996D1*

G1X9947Y-8107D1*

G1X9947Y-8441D1*

G1X8686Y-8107D2*

G1X8353Y-8107D1*

G1X8297Y-7996D1*

G1X8297Y-7885D1*

G1X8353Y-7774D1*

G1X8686Y-7774D1*

G1X8742Y-7885D1*

G1X8742Y-7996D1*

G1X8519Y-8441D1*

G1X7986Y-8107D2*

G1X7653Y-8107D1*

G1X7597Y-7996D1*

G1X7597Y-7885D1*

G1X7653Y-7774D1*

G1X7986Y-7774D1*

G1X8042Y-7885D1*

G1X8042Y-7996D1*

G1X7819Y-8441D1*

G1X7342Y-8218D2*

G1X6897Y-8218D1*

G1X7119Y-7774D1*

G1X7230Y-7774D1*

G1X7230Y-8441D1*

G1X6531Y-8441D2*

G1X6642Y-8441D1*

G1X6642Y-8329D1*

G1X6531Y-8329D1*

G1X6531Y-8441D1*

G1X6164Y-8441D2*

G1X5942Y-8441D1*

G1X6053Y-8441D2*

G1X6053Y-7774D1*

G1X5942Y-7885D1*

G1X24319Y-6607D2*

G1X24653Y-6607D1*

G1X24708Y-6718D1*

G1X24708Y-6829D1*

G1X24653Y-6941D1*

G1X24319Y-6941D1*

G1X24264Y-6829D1*

G1X24264Y-6718D1*

G1X24486Y-6274D1*

G1X23564Y-6829D2*

G1X23619Y-6941D1*

G1X23953Y-6941D1*

G1X24008Y-6829D1*

G1X24008Y-6607D1*

G1X23897Y-6496D1*

G1X23564Y-6496D1*

G1X23564Y-6274D1*

G1X24008Y-6274D1*

G1X10869Y-6941D2*

G1X10869Y-6607D1*

G1X11092Y-6941D2*

G1X11092Y-6607D1*

G1X11036Y-6496D1*

G1X10925Y-6496D1*

G1X10869Y-6607D1*

G1X10814Y-6496D1*

G1X10703Y-6496D1*

G1X10647Y-6607D1*

G1X10647Y-6941D1*

G1X10169Y-6941D2*

G1X10169Y-6607D1*

G1X10392Y-6941D2*

G1X10392Y-6607D1*

G1X10336Y-6496D1*

G1X10225Y-6496D1*

G1X10169Y-6607D1*

G1X10114Y-6496D1*

G1X10003Y-6496D1*

G1X9947Y-6607D1*

G1X9947Y-6941D1*

G1X8464Y-6941D2*

G1X8353Y-6829D1*

G1X8297Y-6718D1*

G1X8297Y-6496D1*

G1X8353Y-6385D1*

G1X8464Y-6274D1*

G1X8575Y-6274D1*

G1X8686Y-6385D1*

G1X8742Y-6496D1*

G1X8742Y-6718D1*

G1X8686Y-6829D1*

G1X8575Y-6941D1*

G1X8464Y-6941D1*

G1X7764Y-6941D2*

G1X7653Y-6829D1*

G1X7597Y-6718D1*

G1X7597Y-6496D1*

G1X7653Y-6385D1*

G1X7764Y-6274D1*

G1X7875Y-6274D1*

G1X7986Y-6385D1*

G1X8042Y-6496D1*

G1X8042Y-6718D1*

G1X7986Y-6829D1*

G1X7875Y-6941D1*

G1X7764Y-6941D1*

G1X7286Y-6607D2*

G1X7342Y-6496D1*

G1X7342Y-6385D1*

G1X7286Y-6274D1*

G1X6953Y-6274D1*

G1X6897Y-6385D1*

G1X6897Y-6496D1*

G1X6953Y-6607D1*

G1X7286Y-6607D1*

G1X7342Y-6718D1*

G1X7342Y-6829D1*

G1X7286Y-6941D1*

G1X6953Y-6941D1*

G1X6897Y-6829D1*

G1X6897Y-6718D1*

G1X6953Y-6607D1*

G1X6531Y-6941D2*

G1X6642Y-6941D1*

G1X6642Y-6829D1*

G1X6531Y-6829D1*

G1X6531Y-6941D1*

G1X5886Y-6941D2*

G1X5775Y-6829D1*

G1X5719Y-6718D1*

G1X5719Y-6496D1*

G1X5775Y-6385D1*

G1X5886Y-6274D1*

G1X5997Y-6274D1*

G1X6108Y-6385D1*

G1X6164Y-6496D1*

G1X6164Y-6718D1*

G1X6108Y-6829D1*

G1X5997Y-6941D1*

G1X5886Y-6941D1*

G1X33112Y-4802D2*

G1X32612Y-4802D1*

G1X33279Y-5302D2*

G1X32612Y-5302D1*

G1X32612Y-4302D1*

G1X33279Y-4302D1*

G1X31996Y-5302D2*

G1X31996Y-4302D1*

G1X32329Y-4302D2*

G1X31662Y-4302D1*

G1X30796Y-5302D2*

G1X30712Y-5135D1*

G1X30712Y-4468D1*

G1X30796Y-4302D1*

G1X31296Y-4302D1*

G1X31379Y-4468D1*

G1X31379Y-5135D1*

G1X31296Y-5302D1*

G1X30796Y-5302D1*

G1X30429Y-4302D2*

G1X30429Y-5302D1*

G1X30262Y-5135D1*

G1X29929Y-4468D1*

G1X29762Y-4302D1*

G1X29762Y-5302D1*

G1X23925Y-5302D2*

G1X23925Y-4802D1*

G1X24258Y-4302D2*

G1X24008Y-4802D1*

G1X23842Y-4802D1*

G1X23592Y-4302D1*

G1X22975Y-5302D2*

G1X22975Y-4302D1*

G1X23308Y-4302D2*

G1X22642Y-4302D1*

G1X22025Y-4968D2*

G1X22358Y-5302D1*

G1X21692Y-5135D2*

G1X21775Y-5302D1*

G1X22108Y-5302D1*

G1X22192Y-5135D1*

G1X22358Y-4968D1*

G1X22358Y-4468D1*

G1X22275Y-4302D1*

G1X21775Y-4302D1*

G1X21692Y-4468D1*

G1X21692Y-5135D1*

G1X17408Y-5302D2*

G1X16825Y-5302D1*

G1X16825Y-4302D1*

G1X15958Y-5302D2*

G1X15875Y-5135D1*

G1X15875Y-4468D1*

G1X15958Y-4302D1*

G1X16458Y-4302D1*

G1X16542Y-4468D1*

G1X16542Y-5135D1*

G1X16458Y-5302D1*

G1X15958Y-5302D1*

G1X15258Y-5302D2*

G1X15258Y-4302D1*

G1X15592Y-4302D2*

G1X14925Y-4302D1*

G1X9587Y-5302D2*

G1X9587Y-4302D1*

G1X9421Y-4468D1*

G1X9254Y-4802D1*

G1X9087Y-4468D1*

G1X8921Y-4302D1*

G1X8921Y-5302D1*

G1X8637Y-4968D2*

G1X7971Y-4968D1*

G1X8637Y-5302D2*

G1X8637Y-4802D1*

G1X8387Y-4302D1*

G1X8221Y-4302D1*

G1X7971Y-4802D1*

G1X7971Y-5302D1*

G1X7687Y-5302D2*

G1X7354Y-5302D1*

G1X7521Y-5302D2*

G1X7521Y-4302D1*

G1X7687Y-4302D2*

G1X7354Y-4302D1*

G1X6321Y-5302D2*

G1X6321Y-4302D1*

G1X6237Y-5302D2*

G1X6737Y-5302D1*

G1X6904Y-4968D1*

G1X6904Y-4635D1*

G1X6737Y-4302D1*

G1X6237Y-4302D1*

G1X3150Y-5302D2*

G1X3150Y-4302D1*

G1X2983Y-4468D1*

G1X2817Y-4802D1*

G1X2650Y-4468D1*

G1X2483Y-4302D1*

G1X2483Y-5302D1*

G1X1867Y-5302D2*

G1X1867Y-4802D1*

G1X2200Y-4302D2*

G1X1950Y-4802D1*

G1X1783Y-4802D1*

G1X1533Y-4302D1*

G1X1250Y-4468D2*

G1X1167Y-4302D1*
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G1X8017Y63380D1*

G1X8267Y63630D2*

G1X8267Y63130D1*

G1X14267Y63380D2*

G1X13767Y63380D1*

G1X14017Y63630D2*

G1X14017Y63130D1*

G1X11273Y49208D2*

G1X10773Y49208D1*

G1X11023Y49458D2*

G1X11023Y48958D1*

G1X5523Y49208D2*

G1X5023Y49208D1*

G1X5273Y49458D2*

G1X5273Y48958D1*

G1X11273Y46059D2*

G1X10773Y46059D1*

G1X11023Y46309D2*

G1X11023Y45809D1*

G1X5523Y46059D2*

G1X5023Y46059D1*

G1X5273Y46309D2*

G1X5273Y45809D1*

G1X11273Y42910D2*

G1X10773Y42910D1*

G1X11023Y43160D2*

G1X11023Y42660D1*

G1X5523Y42910D2*

G1X5023Y42910D1*

G1X5273Y43160D2*

G1X5273Y42660D1*

G1X11273Y39760D2*

G1X10773Y39760D1*

G1X11023Y40010D2*

G1X11023Y39510D1*

G1X5523Y39760D2*

G1X5023Y39760D1*

G1X5273Y40010D2*

G1X5273Y39510D1*

G1X3006Y49208D2*

G1X2506Y49208D1*

G1X2756Y49458D2*

G1X2756Y48958D1*

G1X3006Y39708D2*

G1X2506Y39708D1*

G1X2756Y39958D2*

G1X2756Y39458D1*

G1X37281Y30338D2*

G1X36781Y30338D1*

G1X37031Y30588D2*

G1X37031Y30088D1*

G1X37281Y20838D2*

G1X36781Y20838D1*

G1X37031Y21088D2*

G1X37031Y20588D1*

G1X33318Y19146D2*

G1X32818Y18646D1*

G1X33318Y18646D2*

G1X32818Y19146D1*

G1X37318Y19146D2*

G1X36818Y18646D1*

G1X37318Y18646D2*

G1X36818Y19146D1*

G1X22295Y15997D2*

G1X21795Y15497D1*

G1X22295Y15497D2*

G1X21795Y15997D1*

G1X26295Y15997D2*

G1X25795Y15497D1*

G1X26295Y15497D2*

G1X25795Y15997D1*

G1X22295Y19146D2*

G1X21795Y18646D1*

G1X22295Y18646D2*

G1X21795Y19146D1*

G1X26295Y19146D2*

G1X25795Y18646D1*

G1X26295Y18646D2*

G1X25795Y19146D1*

G1X22295Y10092D2*

G1X21795Y9592D1*

G1X22295Y9592D2*

G1X21795Y10092D1*

G1X26295Y10092D2*

G1X25795Y9592D1*

G1X26295Y9592D2*

G1X25795Y10092D1*

G1X22295Y13241D2*

G1X21795Y12741D1*

G1X22295Y12741D2*

G1X21795Y13241D1*

G1X26295Y13241D2*

G1X25795Y12741D1*

G1X26295Y12741D2*

G1X25795Y13241D1*

G1X10879Y13241D2*

G1X10379Y12741D1*

G1X10879Y12741D2*

G1X10379Y13241D1*

G1X14879Y13241D2*

G1X14379Y12741D1*

G1X14879Y12741D2*

G1X14379Y13241D1*

G1X10879Y11666D2*

G1X10379Y11166D1*

G1X10879Y11166D2*

G1X10379Y11666D1*

G1X14879Y11666D2*

G1X14379Y11166D1*

G1X14879Y11166D2*

G1X14379Y11666D1*

G1X10879Y19933D2*

G1X10379Y19433D1*

G1X10879Y19433D2*

G1X10379Y19933D1*

G1X14879Y19933D2*

G1X14379Y19433D1*

G1X14879Y19433D2*

G1X14379Y19933D1*

G1X10879Y18359D2*

G1X10379Y17859D1*

G1X10879Y17859D2*

G1X10379Y18359D1*

G1X14879Y18359D2*

G1X14379Y17859D1*

G1X14879Y17859D2*

G1X14379Y18359D1*

G1X28094Y51427D2*

G1X28094Y50927D1*

G1X28594Y51427D2*

G1X28094Y51427D1*

G1X28594Y50927D2*

G1X28594Y51427D1*

G1X28094Y50927D2*

G1X28594Y50927D1*

G1X28594Y51177D2*

G1X28094Y51177D1*

G1X28344Y51427D2*

G1X28344Y50927D1*

G1X28094Y42927D2*

G1X28094Y42427D1*

G1X28594Y42927D2*

G1X28094Y42927D1*

G1X28594Y42427D2*

G1X28594Y42927D1*

G1X28094Y42427D2*

G1X28594Y42427D1*

G1X28594Y42677D2*

G1X28094Y42677D1*

G1X28344Y42927D2*

G1X28344Y42427D1*

G1X30850Y42766D2*

G1X30850Y42266D1*

G1X31350Y42766D2*

G1X30850Y42766D1*

G1X31350Y42266D2*

G1X31350Y42766D1*

G1X30850Y42266D2*

G1X31350Y42266D1*

G1X31350Y42516D2*

G1X30850Y42516D1*

G1X31100Y42766D2*

G1X31100Y42266D1*

G1X30850Y51266D2*

G1X30850Y50766D1*

G1X31350Y51266D2*

G1X30850Y51266D1*

G1X31350Y50766D2*

G1X31350Y51266D1*

G1X30850Y50766D2*

G1X31350Y50766D1*

G1X31350Y51016D2*

G1X30850Y51016D1*

G1X31100Y51266D2*

G1X31100Y50766D1*

G1X21114Y39617D2*

G1X20614Y39117D1*

G1X21114Y39117D2*

G1X20614Y39617D1*

G1X20114Y39617D2*

G1X19614Y39117D1*

G1X20114Y39117D2*

G1X19614Y39617D1*

G1X30956Y19146D2*

G1X30456Y18646D1*

G1X30956Y18646D2*

G1X30456Y19146D1*

G1X31956Y19146D2*

G1X31456Y18646D1*

G1X31956Y18646D2*

G1X31456Y19146D1*

G1X9825Y27019D2*

G1X9825Y26519D1*

G1X10325Y27019D2*

G1X9825Y27019D1*

G1X10325Y26519D2*

G1X10325Y27019D1*

G1X9825Y26519D2*

G1X10325Y26519D1*

G1X10325Y26769D2*

G1X9825Y26769D1*

G1X10075Y27019D2*

G1X10075Y26519D1*

G1X1325Y27019D2*

G1X1325Y26519D1*

G1X1825Y27019D2*

G1X1325Y27019D1*

G1X1825Y26519D2*

G1X1825Y27019D1*

G1X1325Y26519D2*

G1X1825Y26519D1*

G1X1825Y26769D2*

G1X1325Y26769D1*

G1X1575Y27019D2*

G1X1575Y26519D1*

G1X1325Y29775D2*

G1X1325Y29275D1*

G1X1825Y29775D2*

G1X1325Y29775D1*

G1X1825Y29275D2*

G1X1825Y29775D1*

G1X1325Y29275D2*

G1X1825Y29275D1*

G1X1825Y29525D2*

G1X1325Y29525D1*

G1X1575Y29775D2*

G1X1575Y29275D1*

G1X9825Y29775D2*

G1X9825Y29275D1*

G1X10325Y29775D2*

G1X9825Y29775D1*

G1X10325Y29275D2*

G1X10325Y29775D1*

G1X9825Y29275D2*

G1X10325Y29275D1*

G1X10325Y29525D2*

G1X9825Y29525D1*

G1X10075Y29775D2*

G1X10075Y29275D1*

G1X20327Y37255D2*

G1X19827Y36755D1*

G1X20327Y36755D2*

G1X19827Y37255D1*

G1X20327Y36255D2*

G1X19827Y35755D1*

G1X20327Y35755D2*

G1X19827Y36255D1*

G1X10092Y37255D2*

G1X9592Y36755D1*

G1X10092Y36755D2*

G1X9592Y37255D1*

G1X10092Y36255D2*

G1X9592Y35755D1*

G1X10092Y35755D2*

G1X9592Y36255D1*

G1X26626Y48277D2*

G1X26126Y47777D1*

G1X26626Y47777D2*

G1X26126Y48277D1*

G1X25626Y48277D2*

G1X25126Y47777D1*

G1X25626Y47777D2*

G1X25126Y48277D1*

G1X34105Y30562D2*

G1X33605Y30062D1*

G1X34105Y30062D2*

G1X33605Y30562D1*

G1X34105Y31562D2*

G1X33605Y31062D1*

G1X34105Y31062D2*

G1X33605Y31562D1*

G1X23083Y30562D2*

G1X22583Y30062D1*

G1X23083Y30062D2*

G1X22583Y30562D1*

G1X23083Y31562D2*

G1X22583Y31062D1*

G1X23083Y31062D2*

G1X22583Y31562D1*

G1X12847Y27019D2*

G1X12347Y26519D1*

G1X12847Y26519D2*

G1X12347Y27019D1*

G1X13847Y27019D2*

G1X13347Y26519D1*

G1X13847Y26519D2*

G1X13347Y27019D1*

G1X10879Y52358D2*

G1X10379Y52358D1*

G1X10629Y52608D2*

G1X10629Y52108D1*

G1X10879Y51358D2*

G1X10379Y51358D1*

G1X10629Y51608D2*

G1X10629Y51108D1*

G1X12060Y52358D2*

G1X11560Y52358D1*

G1X11810Y52608D2*

G1X11810Y52108D1*

G1X12060Y51358D2*

G1X11560Y51358D1*

G1X11810Y51608D2*

G1X11810Y51108D1*

G1X13241Y52358D2*

G1X12741Y52358D1*

G1X12991Y52608D2*

G1X12991Y52108D1*

G1X13241Y51358D2*

G1X12741Y51358D1*

G1X12991Y51608D2*

G1X12991Y51108D1*

G1X14422Y52358D2*

G1X13922Y52358D1*

G1X14172Y52608D2*

G1X14172Y52108D1*

G1X14422Y51358D2*

G1X13922Y51358D1*

G1X14172Y51608D2*

G1X14172Y51108D1*

G1X0Y0D2*

G54D31*

G1X39760Y0D1*

G1X39760Y66923D1*

G1X0Y66923D1*

G1X0Y0D1*

M2*








ресурсы к статье_raxp_энкодер датчика приращений. часть 1/плата печатная модуля связи GERBER RS-274X/MS_DRL.GER

*

G4_C Author: OrCAD GerbTool(tm) 8.1.1 Mon Feb 24 12:01:46 2003*

%LPD*%

%FSLAX34Y34*%

%MOIN*%

%AD*%

%ADD10C,0.066900*%

%ADD11R,0.066900X0.066900*%

%ADD12C,0.098400*%

%ADD13R,0.098400X0.098400*%

%ADD14C,0.086600*%

%ADD15O,0.157500X0.066900*%

%ADD16R,0.157500X0.066900*%

%ADD17C,0.059000*%

%ADD18R,0.059000X0.059000*%

%ADD19C,0.149600*%

%ADD20C,0.074800*%

%ADD21R,0.074800X0.074800*%

%ADD22R,0.086600X0.086600*%

%ADD23C,0.008000*%

%ADD24C,0.011800*%

%ADD25O,0.025000X0.094000*%

%ADD26R,0.025000X0.094000*%

%ADD27C,0.001000*%

%ADD28C,0.006000*%

%ADD29C,0.012000*%

%ADD30C,0.010000*%

%ADD31C,0.035400*%

%ADD32C,0.050000*%

%ADD33C,0.013800*%

%ADD34C,0.005900*%

%ADD35C,0.055000*%

%ADD36C,0.019700*%

%ADD37C,0.070900*%

%ADD38R,0.070900X0.070900*%

%ADD39C,0.059000*%

%ADD256C,0.100000*%

%ADD257C,0.110000*%

%ADD258C,0.090000*%

%ADD259C,0.070000*%

G4_C OrCAD GerbTool Tool List *

G4_D256 3 1.8000 T 0 0*

G4_D257 4 3.8000 T 0 0*

G4_D258 2 1.5000 T 0 0*

G4_D259 1 0.8000 T 0 0*

G54D31*

G1X0Y0D2*

G1X39760Y0D1*

G1X39760Y66923D1*

G1X0Y66923D1*

G1X0Y0D1*

G54D256*

G1X28344Y51177D3*

G1X28344Y42677D3*

G1X31100Y42516D3*

G1X31100Y51016D3*

G1X10075Y26769D3*

G1X1575Y26769D3*

G1X1575Y29525D3*

G1X10075Y29525D3*

G54D257*

G1X15172Y42955D3*

G1X28131Y24362D3*

G54D258*

G1X35036Y63774D3*

G1X35036Y61774D3*

G1X35036Y59774D3*

G1X35036Y57774D3*

G1X35036Y55774D3*

G1X35036Y53774D3*

G1X35036Y51774D3*

G1X37036Y51774D3*

G1X37036Y53774D3*

G1X37036Y55774D3*

G1X37036Y57774D3*

G1X37036Y59774D3*

G1X37036Y61774D3*

G1X37036Y63774D3*

G1X35036Y49774D3*

G1X35036Y47774D3*

G1X37036Y49774D3*

G1X37036Y47774D3*

G1X4724Y53539D3*

G1X4724Y55539D3*

G1X4724Y57539D3*

G1X4724Y59539D3*

G1X4724Y61539D3*

G1X2724Y61539D3*

G1X2724Y59539D3*

G1X2724Y57539D3*

G1X2724Y55539D3*

G1X2724Y53539D3*

G1X4724Y63539D3*

G1X2724Y63539D3*

G1X4724Y7652D3*

G1X4724Y9652D3*

G1X4724Y11652D3*

G1X4724Y13652D3*

G1X4724Y15652D3*

G1X4724Y17652D3*

G1X4724Y19652D3*

G1X4724Y21652D3*

G1X2756Y21627D3*

G1X2756Y19658D3*

G1X2756Y17690D3*

G1X2756Y15722D3*

G1X2756Y13557D3*

G1X2756Y11588D3*

G1X2756Y9620D3*

G1X2756Y7652D3*

G1X35036Y16140D3*

G1X35036Y14140D3*

G1X35036Y12140D3*

G1X35036Y10140D3*

G1X35036Y8140D3*

G1X35036Y6140D3*

G1X35036Y4140D3*

G1X37036Y4140D3*

G1X37036Y6140D3*

G1X37036Y8140D3*

G1X37036Y10140D3*

G1X37036Y12140D3*

G1X37036Y14140D3*

G1X37036Y16140D3*

G1X14172Y37005D3*

G1X15172Y36005D3*

G1X16172Y37005D3*

G1X29131Y30312D3*

G1X28131Y31312D3*

G1X27131Y30312D3*

G1X20471Y29525D3*

G1X19471Y29525D3*

G1X17471Y29525D3*

G1X16471Y29525D3*

G1X15471Y29525D3*

G1X23226Y64561D3*

G1X23226Y58811D3*

G1X8267Y55113D3*

G1X14017Y55113D3*

G1X25982Y64561D3*

G1X25982Y58811D3*

G1X8267Y57869D3*

G1X14017Y57869D3*

G1X28738Y64561D3*

G1X28738Y58811D3*

G1X8267Y60625D3*

G1X14017Y60625D3*

G1X20471Y64561D3*

G1X20471Y58811D3*

G1X8267Y63380D3*

G1X14017Y63380D3*

G1X11023Y49208D3*

G1X5273Y49208D3*

G1X11023Y46059D3*

G1X5273Y46059D3*

G1X11023Y42910D3*

G1X5273Y42910D3*

G1X11023Y39760D3*

G1X5273Y39760D3*

G1X2756Y49208D3*

G1X2756Y39708D3*

G1X37031Y30338D3*

G1X37031Y20838D3*

G1X10629Y52358D3*

G1X10629Y51358D3*

G1X11810Y52358D3*

G1X11810Y51358D3*

G1X12991Y52358D3*

G1X12991Y51358D3*

G1X14172Y52358D3*

G1X14172Y51358D3*

G54D259*

G1X19290Y48027D3*

G1X19290Y59837D3*

G1X27318Y58811D3*

G1X24180Y48040D3*

G1X24770Y58790D3*

G1X24801Y53145D3*

G1X16928Y13778D3*

G1X16928Y12778D3*

G1X19928Y12778D3*

G1X19928Y13778D3*

G1X16928Y11023D3*

G1X16928Y10023D3*

G1X19928Y10023D3*

G1X19928Y11023D3*

G1X16928Y20077D3*

G1X16928Y19077D3*

G1X19928Y19077D3*

G1X19928Y20077D3*

G1X16928Y16928D3*

G1X16928Y15928D3*

G1X19928Y15928D3*

G1X19928Y16928D3*

G1X33068Y18896D3*

G1X37068Y18896D3*

G1X22045Y15747D3*

G1X26045Y15747D3*

G1X22045Y18896D3*

G1X26045Y18896D3*

G1X22045Y9842D3*

G1X26045Y9842D3*

G1X22045Y12991D3*

G1X26045Y12991D3*

G1X10629Y12991D3*

G1X14629Y12991D3*

G1X10629Y11416D3*

G1X14629Y11416D3*

G1X10629Y19683D3*

G1X14629Y19683D3*

G1X10629Y18109D3*

G1X14629Y18109D3*

G1X20864Y39367D3*

G1X19864Y39367D3*

G1X30706Y18896D3*

G1X31706Y18896D3*

G1X20077Y37005D3*

G1X20077Y36005D3*

G1X9842Y37005D3*

G1X9842Y36005D3*

G1X26376Y48027D3*

G1X25376Y48027D3*

G1X33855Y30312D3*

G1X33855Y31312D3*

G1X22833Y30312D3*

G1X22833Y31312D3*

G1X12597Y26769D3*

G1X13597Y26769D3*

M2*








ресурсы к статье_raxp_энкодер датчика приращений. часть 1/плата печатная модуля связи GERBER RS-274X/MS_M1.GER

*

G4_C Author: OrCAD GerbTool(tm) 8.1.1 Mon Feb 24 12:01:46 2003*

G4 Mass Parameters *

G4 Image *

G4 Aperture Definitions *

G4 Plot Data *

%LPD*%

%FSLAX34Y34*%

%MOIN*%

%AD*%

%ADD10C,0.066900*%

%ADD11R,0.066900X0.066900*%

%ADD12C,0.098400*%

%ADD13R,0.098400X0.098400*%

%ADD14C,0.086600*%

%ADD15O,0.157500X0.066900*%

%ADD16R,0.157500X0.066900*%

%ADD17C,0.059000*%

%ADD18R,0.059000X0.059000*%

%ADD19C,0.149600*%

%ADD20C,0.074800*%

%ADD21R,0.074800X0.074800*%

%ADD22R,0.086600X0.086600*%

%ADD23C,0.008000*%

%ADD24C,0.011800*%

%ADD25O,0.025000X0.094000*%

%ADD26R,0.025000X0.094000*%

%ADD27C,0.001000*%

%ADD28C,0.006000*%

%ADD29C,0.012000*%

%ADD30C,0.010000*%

%ADD31C,0.035400*%

%ADD32C,0.050000*%

%ADD33C,0.013800*%

%ADD34C,0.005900*%

%ADD35C,0.055000*%

%ADD36C,0.019700*%

%ADD37C,0.070900*%

%ADD38R,0.070900X0.070900*%

%ADD39C,0.059000*%

G4_C OrCAD GerbTool Tool List *

G54D23*

G1X21541Y11048D2*

G1X21194Y11048D1*

G1X21367Y11395D1*

G1X21454Y11395D1*

G1X21454Y10875D1*

G1X20991Y11395D2*

G1X20991Y10962D1*

G1X20947Y10875D1*

G1X20687Y10875D1*

G1X20644Y10962D1*

G1X20644Y11395D1*

G1X21194Y20016D2*

G1X21281Y19929D1*

G1X21454Y19929D1*

G1X21541Y20016D1*

G1X21541Y20103D1*

G1X21367Y20276D1*

G1X21541Y20449D1*

G1X21194Y20449D1*

G1X20991Y20449D2*

G1X20991Y20016D1*

G1X20947Y19929D1*

G1X20687Y19929D1*

G1X20644Y20016D1*

G1X20644Y20449D1*

G1X21541Y16780D2*

G1X21194Y16780D1*

G1X21541Y17127D1*

G1X21541Y17213D1*

G1X21497Y17300D1*

G1X21237Y17300D1*

G1X21194Y17213D1*

G1X20991Y17300D2*

G1X20991Y16867D1*

G1X20947Y16780D1*

G1X20687Y16780D1*

G1X20644Y16867D1*

G1X20644Y17300D1*

G1X21194Y13717D2*

G1X21237Y13631D1*

G1X21497Y13631D1*

G1X21541Y13717D1*

G1X21541Y13891D1*

G1X21454Y13977D1*

G1X21194Y13977D1*

G1X21194Y14151D1*

G1X21541Y14151D1*

G1X20991Y14151D2*

G1X20991Y13717D1*

G1X20947Y13631D1*

G1X20687Y13631D1*

G1X20644Y13717D1*

G1X20644Y14151D1*

G1X17628Y20303D2*

G1X17628Y18877D1*

G1X17628Y17153D2*

G1X17628Y15728D1*

G1X17628Y14004D2*

G1X17628Y12578D1*

G1X17628Y11248D2*

G1X17628Y9823D1*

G1X23094Y28472D2*

G54D24*

G1X23150Y28583D1*

G1X23150Y28694D1*

G1X23094Y28805D1*

G1X22761Y28805D1*

G1X22706Y28694D1*

G1X22706Y28583D1*

G1X22761Y28472D1*

G1X23094Y28472D1*

G1X23150Y28361D1*

G1X23150Y28250D1*

G1X23094Y28138D1*

G1X22761Y28138D1*

G1X22706Y28250D1*

G1X22706Y28361D1*

G1X22761Y28472D1*

G1X22414Y28250D2*

G1X22358Y28138D1*

G1X22025Y28138D1*

G1X21969Y28250D1*

G1X21969Y28694D1*

G1X22025Y28805D1*

G1X22358Y28805D1*

G1X22414Y28694D1*

G1X34117Y28472D2*

G1X33784Y28472D1*

G1X33728Y28583D1*

G1X33728Y28694D1*

G1X33784Y28805D1*

G1X34117Y28805D1*

G1X34173Y28694D1*

G1X34173Y28583D1*

G1X33950Y28138D1*

G1X33436Y28250D2*

G1X33381Y28138D1*

G1X33047Y28138D1*

G1X32992Y28250D1*

G1X32992Y28694D1*

G1X33047Y28805D1*

G1X33381Y28805D1*

G1X33436Y28694D1*

G1X8292Y35626D2*

G1X7847Y35626D1*

G1X8069Y36070D1*

G1X8180Y36070D1*

G1X8180Y35403D1*

G1X7555Y35403D2*

G1X7333Y35403D1*

G1X7444Y35403D2*

G1X7444Y36070D1*

G1X7333Y35959D1*

G1X6930Y35515D2*

G1X6874Y35403D1*

G1X6541Y35403D1*

G1X6486Y35515D1*

G1X6486Y35959D1*

G1X6541Y36070D1*

G1X6874Y36070D1*

G1X6930Y35959D1*

G1X13300Y24534D2*

G1X13355Y24423D1*

G1X13688Y24423D1*

G1X13744Y24534D1*

G1X13744Y24756D1*

G1X13633Y24867D1*

G1X13300Y24867D1*

G1X13300Y25089D1*

G1X13744Y25089D1*

G1X13008Y24534D2*

G1X12952Y24423D1*

G1X12619Y24423D1*

G1X12563Y24534D1*

G1X12563Y24978D1*

G1X12619Y25089D1*

G1X12952Y25089D1*

G1X13008Y24978D1*

G1X26701Y45923D2*

G1X26812Y45811D1*

G1X27034Y45811D1*

G1X27146Y45923D1*

G1X27146Y46034D1*

G1X26923Y46256D1*

G1X27146Y46478D1*

G1X26701Y46478D1*

G1X26409Y45811D2*

G1X26187Y45811D1*

G1X26298Y45811D2*

G1X26298Y46478D1*

G1X26187Y46367D1*

G1X25784Y45923D2*

G1X25728Y45811D1*

G1X25395Y45811D1*

G1X25340Y45923D1*

G1X25340Y46367D1*

G1X25395Y46478D1*

G1X25728Y46478D1*

G1X25784Y46367D1*

G1X22806Y35515D2*

G1X22862Y35403D1*

G1X23195Y35403D1*

G1X23251Y35515D1*

G1X23251Y35737D1*

G1X23140Y35848D1*

G1X22806Y35848D1*

G1X22806Y36070D1*

G1X23251Y36070D1*

G1X22515Y35403D2*

G1X22292Y35403D1*

G1X22403Y35403D2*

G1X22403Y36070D1*

G1X22292Y35959D1*

G1X21889Y35515D2*

G1X21834Y35403D1*

G1X21500Y35403D1*

G1X21445Y35515D1*

G1X21445Y35959D1*

G1X21500Y36070D1*

G1X21834Y36070D1*

G1X21889Y35959D1*

G1X24634Y11057D2*

G54D29*

G1X24523Y11168D1*

G1X24468Y11279D1*

G1X24468Y11501D1*

G1X24523Y11612D1*

G1X24634Y11723D1*

G1X24746Y11723D1*

G1X24857Y11612D1*

G1X24912Y11501D1*

G1X24912Y11279D1*

G1X24857Y11168D1*

G1X24746Y11057D1*

G1X24634Y11057D1*

G1X24172Y11057D2*

G1X23950Y11057D1*

G1X24061Y11057D2*

G1X24061Y11723D1*

G1X23950Y11612D1*

G1X23377Y11390D2*

G1X23543Y11057D1*

G1X23099Y11390D2*

G1X23432Y11390D1*

G1X23543Y11501D1*

G1X23543Y11612D1*

G1X23432Y11723D1*

G1X23099Y11723D1*

G1X23099Y11057D1*

G1X24801Y20111D2*

G1X24579Y20111D1*

G1X24690Y20111D2*

G1X24690Y20778D1*

G1X24579Y20667D1*

G1X24172Y20111D2*

G1X23950Y20111D1*

G1X24061Y20111D2*

G1X24061Y20778D1*

G1X23950Y20667D1*

G1X23377Y20444D2*

G1X23543Y20111D1*

G1X23099Y20444D2*

G1X23432Y20444D1*

G1X23543Y20556D1*

G1X23543Y20667D1*

G1X23432Y20778D1*

G1X23099Y20778D1*

G1X23099Y20111D1*

G1X13604Y16679D2*

G1X13659Y16568D1*

G1X13992Y16568D1*

G1X14048Y16679D1*

G1X14048Y16901D1*

G1X13937Y17013D1*

G1X13604Y17013D1*

G1X13604Y17235D1*

G1X14048Y17235D1*

G1X13141Y16901D2*

G1X13308Y16568D1*

G1X12864Y16901D2*

G1X13197Y16901D1*

G1X13308Y17013D1*

G1X13308Y17124D1*

G1X13197Y17235D1*

G1X12864Y17235D1*

G1X12864Y16568D1*

G1X13992Y14146D2*

G1X14048Y14257D1*

G1X14048Y14368D1*

G1X13992Y14479D1*

G1X13659Y14479D1*

G1X13604Y14368D1*

G1X13604Y14257D1*

G1X13659Y14146D1*

G1X13992Y14146D1*

G1X14048Y14035D1*

G1X14048Y13924D1*

G1X13992Y13812D1*

G1X13659Y13812D1*

G1X13604Y13924D1*

G1X13604Y14035D1*

G1X13659Y14146D1*

G1X13141Y14146D2*

G1X13308Y13812D1*

G1X12864Y14146D2*

G1X13197Y14146D1*

G1X13308Y14257D1*

G1X13308Y14368D1*

G1X13197Y14479D1*

G1X12864Y14479D1*

G1X12864Y13812D1*

G1X37143Y26847D2*

G1X37143Y26402D1*

G1X36699Y26625D1*

G1X36699Y26736D1*

G1X37366Y26736D1*

G1X37366Y26107D2*

G1X37366Y25885D1*

G1X37366Y25996D2*

G1X36699Y25996D1*

G1X36810Y25885D1*

G1X37032Y25311D2*

G1X37366Y25478D1*

G1X37032Y25034D2*

G1X37032Y25367D1*

G1X36921Y25478D1*

G1X36810Y25478D1*

G1X36699Y25367D1*

G1X36699Y25034D1*

G1X37366Y25034D1*

G1X24912Y16962D2*

G1X24468Y16962D1*

G1X24912Y17406D1*

G1X24912Y17517D1*

G1X24857Y17628D1*

G1X24523Y17628D1*

G1X24468Y17517D1*

G1X24172Y16962D2*

G1X23950Y16962D1*

G1X24061Y16962D2*

G1X24061Y17628D1*

G1X23950Y17517D1*

G1X23377Y17295D2*

G1X23543Y16962D1*

G1X23099Y17295D2*

G1X23432Y17295D1*

G1X23543Y17406D1*

G1X23543Y17517D1*

G1X23432Y17628D1*

G1X23099Y17628D1*

G1X23099Y16962D1*

G1X24621Y14539D2*

G1X24288Y14539D1*

G1X24233Y14651D1*

G1X24233Y14762D1*

G1X24288Y14873D1*

G1X24621Y14873D1*

G1X24677Y14762D1*

G1X24677Y14651D1*

G1X24455Y14206D1*

G1X23770Y14539D2*

G1X23937Y14206D1*

G1X23493Y14539D2*

G1X23826Y14539D1*

G1X23937Y14651D1*

G1X23937Y14762D1*

G1X23826Y14873D1*

G1X23493Y14873D1*

G1X23493Y14206D1*

G1X34309Y20222D2*

G1X34421Y20111D1*

G1X34643Y20111D1*

G1X34754Y20222D1*

G1X34754Y20333D1*

G1X34532Y20556D1*

G1X34754Y20778D1*

G1X34309Y20778D1*

G1X34014Y20111D2*

G1X33792Y20111D1*

G1X33903Y20111D2*

G1X33903Y20778D1*

G1X33792Y20667D1*

G1X33218Y20444D2*

G1X33385Y20111D1*

G1X32941Y20444D2*

G1X33274Y20444D1*

G1X33385Y20556D1*

G1X33385Y20667D1*

G1X33274Y20778D1*

G1X32941Y20778D1*

G1X32941Y20111D1*

G1X13659Y20838D2*

G1X13992Y20838D1*

G1X14048Y20727D1*

G1X14048Y20616D1*

G1X13992Y20505D1*

G1X13659Y20505D1*

G1X13604Y20616D1*

G1X13604Y20727D1*

G1X13826Y21171D1*

G1X13141Y20838D2*

G1X13308Y20505D1*

G1X12864Y20838D2*

G1X13197Y20838D1*

G1X13308Y20949D1*

G1X13308Y21060D1*

G1X13197Y21171D1*

G1X12864Y21171D1*

G1X12864Y20505D1*

G1X13715Y9876D2*

G1X14048Y10542D1*

G1X13604Y10542D1*

G1X13141Y10209D2*

G1X13308Y9876D1*

G1X12864Y10209D2*

G1X13197Y10209D1*

G1X13308Y10320D1*

G1X13308Y10431D1*

G1X13197Y10542D1*

G1X12864Y10542D1*

G1X12864Y9876D1*

G1X8823Y47229D2*

G1X8934Y47117D1*

G1X9156Y47117D1*

G1X9267Y47229D1*

G1X9267Y47340D1*

G1X9045Y47562D1*

G1X9267Y47784D1*

G1X8823Y47784D1*

G1X8527Y47117D2*

G1X8083Y47117D1*

G1X8527Y47562D1*

G1X8527Y47673D1*

G1X8472Y47784D1*

G1X8138Y47784D1*

G1X8083Y47673D1*

G1X7621Y47451D2*

G1X7787Y47117D1*

G1X7343Y47451D2*

G1X7676Y47451D1*

G1X7787Y47562D1*

G1X7787Y47673D1*

G1X7676Y47784D1*

G1X7343Y47784D1*

G1X7343Y47117D1*

G1X28364Y41091D2*

G1X28420Y40980D1*

G1X28753Y40980D1*

G1X28809Y41091D1*

G1X28809Y41313D1*

G1X28698Y41425D1*

G1X28364Y41425D1*

G1X28364Y41647D1*

G1X28809Y41647D1*

G1X27680Y40980D2*

G1X27680Y41647D1*

G1X27624Y40980D2*

G1X27958Y40980D1*

G1X28069Y41202D1*

G1X28069Y41425D1*

G1X27958Y41647D1*

G1X27624Y41647D1*

G1X3125Y23682D2*

G1X2681Y23682D1*

G1X3125Y24127D1*

G1X3125Y24238D1*

G1X3070Y24349D1*

G1X2736Y24349D1*

G1X2681Y24238D1*

G1X2163Y23682D2*

G1X2163Y24349D1*

G1X2385Y24349D2*

G1X1941Y24349D1*

G1X1645Y23682D2*

G1X1312Y24349D1*

G1X1645Y24349D2*

G1X1312Y23682D1*

G1X19412Y62528D2*

G1X19301Y62417D1*

G1X19190Y62362D1*

G1X18968Y62362D1*

G1X18856Y62417D1*

G1X18745Y62528D1*

G1X18745Y62639D1*

G1X18856Y62750D1*

G1X18968Y62806D1*

G1X19190Y62806D1*

G1X19301Y62750D1*

G1X19412Y62639D1*

G1X19412Y62528D1*

G1X19301Y61622D2*

G1X19412Y61733D1*

G1X19412Y61955D1*

G1X19301Y62066D1*

G1X19190Y62066D1*

G1X18968Y61844D1*

G1X18745Y62066D1*

G1X18745Y61622D1*

G1X19079Y61159D2*

G1X19412Y61326D1*

G1X19079Y60882D2*

G1X19079Y61215D1*

G1X18968Y61326D1*

G1X18856Y61326D1*

G1X18745Y61215D1*

G1X18745Y60882D1*

G1X19412Y60882D1*

G1X38308Y65538D2*

G1X37864Y65538D1*

G1X38086Y65982D1*

G1X38197Y65982D1*

G1X38197Y65316D1*

G1X37346Y65316D2*

G1X37346Y65982D1*

G1X37568Y65982D2*

G1X37124Y65982D1*

G1X36828Y65316D2*

G1X36495Y65982D1*

G1X36828Y65982D2*

G1X36495Y65316D1*

G1X11235Y49921D2*

G1X10791Y49921D1*

G1X11013Y50365D1*

G1X11124Y50365D1*

G1X11124Y49699D1*

G1X11171Y64785D2*

G1X10837Y64785D1*

G1X10782Y64896D1*

G1X10782Y65007D1*

G1X10837Y65118D1*

G1X11171Y65118D1*

G1X11226Y65007D1*

G1X11226Y64896D1*

G1X11004Y64452D1*

G1X10486Y64452D2*

G1X10042Y64452D1*

G1X10486Y64896D1*

G1X10486Y65007D1*

G1X10431Y65118D1*

G1X10097Y65118D1*

G1X10042Y65007D1*

G1X9580Y64785D2*

G1X9746Y64452D1*

G1X9302Y64785D2*

G1X9635Y64785D1*

G1X9746Y64896D1*

G1X9746Y65007D1*

G1X9635Y65118D1*

G1X9302Y65118D1*

G1X9302Y64452D1*

G1X27679Y62806D2*

G1X27679Y62362D1*

G1X27235Y62806D1*

G1X27123Y62806D1*

G1X27012Y62750D1*

G1X27012Y62417D1*

G1X27123Y62362D1*

G1X27568Y61622D2*

G1X27679Y61733D1*

G1X27679Y61955D1*

G1X27568Y62066D1*

G1X27457Y62066D1*

G1X27235Y61844D1*

G1X27012Y62066D1*

G1X27012Y61622D1*

G1X27346Y61159D2*

G1X27679Y61326D1*

G1X27346Y60882D2*

G1X27346Y61215D1*

G1X27235Y61326D1*

G1X27123Y61326D1*

G1X27012Y61215D1*

G1X27012Y60882D1*

G1X27679Y60882D1*

G1X9267Y43968D2*

G1X8823Y43968D1*

G1X9267Y44413D1*

G1X9267Y44524D1*

G1X9212Y44635D1*

G1X8878Y44635D1*

G1X8823Y44524D1*

G1X8527Y43968D2*

G1X8083Y43968D1*

G1X8527Y44413D1*

G1X8527Y44524D1*

G1X8472Y44635D1*

G1X8138Y44635D1*

G1X8083Y44524D1*

G1X7621Y44301D2*

G1X7787Y43968D1*

G1X7343Y44301D2*

G1X7676Y44301D1*

G1X7787Y44413D1*

G1X7787Y44524D1*

G1X7676Y44635D1*

G1X7343Y44635D1*

G1X7343Y43968D1*

G1X33522Y29340D2*

G1X33966Y29340D1*

G1X33744Y29562D2*

G1X33744Y29118D1*

G1X20906Y40772D2*

G1X20462Y40772D1*

G1X20684Y41217D1*

G1X20795Y41217D1*

G1X20795Y40550D1*

G1X19777Y40550D2*

G1X19777Y41217D1*

G1X19722Y40550D2*

G1X20055Y40550D1*

G1X20166Y40772D1*

G1X20166Y40995D1*

G1X20055Y41217D1*

G1X19722Y41217D1*

G1X19087Y39283D2*

G1X19087Y39728D1*

G1X18864Y39506D2*

G1X19309Y39506D1*

G1X9267Y50489D2*

G1X8823Y50489D1*

G1X9045Y50933D1*

G1X9156Y50933D1*

G1X9156Y50267D1*

G1X8527Y50267D2*

G1X8083Y50267D1*

G1X8527Y50711D1*

G1X8527Y50822D1*

G1X8472Y50933D1*

G1X8138Y50933D1*

G1X8083Y50822D1*

G1X7621Y50600D2*

G1X7787Y50267D1*

G1X7343Y50600D2*

G1X7676Y50600D1*

G1X7787Y50711D1*

G1X7787Y50822D1*

G1X7676Y50933D1*

G1X7343Y50933D1*

G1X7343Y50267D1*

G1X38591Y1542D2*

G1X38369Y1542D1*

G1X38480Y1542D2*

G1X38480Y2208D1*

G1X38369Y2097D1*

G1X37740Y1542D2*

G1X37740Y2208D1*

G1X37962Y2208D2*

G1X37517Y2208D1*

G1X37222Y1542D2*

G1X36889Y2208D1*

G1X37222Y2208D2*

G1X36889Y1542D1*
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G1X32718Y62093D1*

G1X32718Y61831D1*

G1X32805Y61412D2*

G1X33155Y61412D1*

G1X32980Y61587D2*

G1X32980Y61237D1*

G1X33243Y64436D2*

G1X32718Y64436D1*

G1X33243Y64393D2*

G1X33243Y64655D1*

G1X33068Y64743D1*

G1X32893Y64743D1*

G1X32718Y64655D1*

G1X32718Y64393D1*

G1X32718Y64149D2*

G1X33243Y64149D1*

G1X33155Y64061D1*

G1X32805Y63886D1*

G1X32718Y63799D1*

G1X33243Y63799D1*

G1X32980Y63380D2*

G1X32980Y63555D1*

G1X33155Y63555D1*

G1X33243Y63511D1*

G1X33243Y63249D1*

G1X33155Y63205D1*

G1X32805Y63205D1*

G1X32718Y63249D1*

G1X32718Y63511D1*

G1X32805Y63555D1*

G1X7086Y63555D2*

G1X7086Y63205D1*

G1X7261Y63555D2*

G1X6998Y63555D1*

G1X6736Y63424D1*

G1X6736Y63336D1*

G1X6998Y63205D1*

G1X7261Y63205D1*

G1X33243Y8136D2*

G1X32718Y8136D1*

G1X33243Y8092D2*

G1X33243Y8354D1*

G1X33155Y8442D1*

G1X33068Y8442D1*

G1X32980Y8398D1*

G1X32980Y8136D2*

G1X32980Y8398D1*

G1X32893Y8442D1*

G1X32805Y8442D1*

G1X32718Y8354D1*

G1X32718Y8092D1*

G1X32718Y12779D2*

G1X32893Y12779D1*

G1X33243Y12604D1*

G1X32893Y12429D1*

G1X32718Y12429D1*

G1X33155Y11835D2*

G1X33243Y11879D1*

G1X33243Y12141D1*

G1X33155Y12185D1*

G1X32980Y12185D1*

G1X32893Y12097D1*

G1X32893Y11835D1*

G1X32718Y11835D1*

G1X32718Y12185D1*

G1X32805Y11416D2*

G1X33155Y11416D1*

G1X32980Y11591D2*

G1X32980Y11241D1*

G1X33068Y14747D2*

G1X33068Y14397D1*

G1X32718Y14572D1*

G1X32718Y14659D1*

G1X33243Y14659D1*

G1X33243Y14153D2*

G1X33243Y13803D1*

G1X32893Y14153D1*

G1X32805Y14153D1*

G1X32718Y14109D1*

G1X32718Y13847D1*

G1X32805Y13803D1*

G1X32805Y13385D2*

G1X33155Y13385D1*

G1X32980Y13560D2*

G1X32980Y13210D1*

G1X33243Y16803D2*

G1X32718Y16803D1*

G1X33243Y16759D2*

G1X33243Y17021D1*

G1X33068Y17109D1*

G1X32893Y17109D1*

G1X32718Y17021D1*

G1X32718Y16759D1*

G1X32718Y16515D2*

G1X33243Y16515D1*

G1X33155Y16428D1*

G1X32805Y16253D1*

G1X32718Y16165D1*

G1X33243Y16165D1*

G1X32980Y15747D2*

G1X32980Y15922D1*

G1X33155Y15922D1*

G1X33243Y15878D1*

G1X33243Y15615D1*

G1X33155Y15572D1*

G1X32805Y15572D1*

G1X32718Y15615D1*

G1X32718Y15878D1*

G1X32805Y15922D1*

G1X7479Y20058D2*

G1X7479Y19708D1*

G1X7654Y20058D2*

G1X7392Y20058D1*

G1X7130Y19927D1*

G1X7130Y19839D1*

G1X7392Y19708D1*

G1X7654Y19708D1*

G1X7217Y19290D2*

G1X7567Y19290D1*

G1X7392Y19465D2*

G1X7392Y19115D1*

G1X7654Y15815D2*

G1X7130Y15815D1*

G1X7654Y15772D2*

G1X7654Y16034D1*

G1X7567Y16122D1*

G1X7479Y16122D1*

G1X7392Y16078D1*

G1X7392Y15815D2*

G1X7392Y16078D1*

G1X7305Y16122D1*

G1X7217Y16122D1*

G1X7130Y16034D1*

G1X7130Y15772D1*

G1X7392Y15528D2*

G1X7392Y15178D1*

G1X7479Y22027D2*

G1X7479Y21677D1*

G1X7654Y22027D2*

G1X7392Y22027D1*

G1X7130Y21895D1*

G1X7130Y21808D1*

G1X7392Y21677D1*

G1X7654Y21677D1*

G1X7392Y21433D2*

G1X7392Y21083D1*

G1X7654Y17784D2*

G1X7130Y17784D1*

G1X7654Y17740D2*

G1X7654Y18002D1*

G1X7567Y18090D1*

G1X7479Y18090D1*

G1X7392Y18046D1*

G1X7392Y17784D2*

G1X7392Y18046D1*

G1X7305Y18090D1*

G1X7217Y18090D1*

G1X7130Y18002D1*

G1X7130Y17740D1*

G1X7217Y17321D2*

G1X7567Y17321D1*

G1X7392Y17496D2*

G1X7392Y17146D1*

G1X33068Y48009D2*

G1X33068Y47659D1*

G1X33243Y48009D2*

G1X32980Y48009D1*

G1X32718Y47877D1*

G1X32718Y47790D1*

G1X32980Y47659D1*

G1X33243Y47659D1*

G1X32805Y47240D2*

G1X33155Y47240D1*

G1X32980Y47415D2*

G1X32980Y47065D1*

G1X7567Y12185D2*

G1X7654Y12141D1*

G1X7654Y11879D1*

G1X7567Y11835D1*

G1X7217Y11835D1*

G1X7130Y11879D1*

G1X7130Y12141D1*

G1X7217Y12185D1*

G1X7217Y11416D2*

G1X7567Y11416D1*

G1X7392Y11591D2*

G1X7392Y11241D1*

G1X7567Y14153D2*

G1X7654Y14109D1*

G1X7654Y13847D1*

G1X7567Y13803D1*

G1X7217Y13803D1*

G1X7130Y13847D1*

G1X7130Y14109D1*

G1X7217Y14153D1*

G1X7392Y13560D2*

G1X7392Y13210D1*

G1X7654Y7942D2*

G1X7130Y7942D1*

G1X7654Y7898D2*

G1X7654Y8161D1*

G1X7479Y8248D1*

G1X7305Y8248D1*

G1X7130Y8161D1*

G1X7130Y7898D1*

G1X7392Y7655D2*

G1X7392Y7305D1*

G1X7654Y9910D2*

G1X7130Y9910D1*

G1X7654Y9867D2*

G1X7654Y10129D1*

G1X7479Y10217D1*

G1X7305Y10217D1*

G1X7130Y10129D1*

G1X7130Y9867D1*

G1X7217Y9448D2*

G1X7567Y9448D1*

G1X7392Y9623D2*

G1X7392Y9273D1*

G1X33243Y3805D2*

G1X32718Y3805D1*

G1X33243Y3762D2*

G1X33243Y4024D1*

G1X33068Y4112D1*

G1X32893Y4112D1*

G1X32718Y4024D1*

G1X32718Y3762D1*

G1X33243Y52033D2*

G1X32718Y52033D1*

G1X33243Y51989D2*

G1X33243Y52251D1*

G1X33155Y52339D1*

G1X33068Y52339D1*

G1X32980Y52295D1*

G1X32980Y52033D2*

G1X32980Y52295D1*

G1X32893Y52339D1*

G1X32805Y52339D1*

G1X32718Y52251D1*

G1X32718Y51989D1*

G1X32980Y51745D2*

G1X32980Y51395D1*

G1X33155Y6474D2*

G1X33243Y6430D1*

G1X33243Y6167D1*

G1X33155Y6124D1*

G1X32805Y6124D1*

G1X32718Y6167D1*

G1X32718Y6430D1*

G1X32805Y6474D1*

M2*
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*

G4_C Author: OrCAD GerbTool(tm) 8.1.1 Mon Feb 24 12:01:46 2003*

G4 Mass Parameters *

G4 Image *

G4 Aperture Definitions *

G4 Plot Data *

%LPD*%

%FSLAX34Y34*%

%MOIN*%

%AD*%

%ADD10C,0.066900*%

%ADD11R,0.066900X0.066900*%

%ADD12C,0.098400*%

%ADD13R,0.098400X0.098400*%

%ADD14C,0.086600*%

%ADD15O,0.157500X0.066900*%

%ADD16R,0.157500X0.066900*%

%ADD17C,0.059000*%

%ADD18R,0.059000X0.059000*%

%ADD19C,0.149600*%

%ADD20C,0.074800*%

%ADD21R,0.074800X0.074800*%

%ADD22R,0.086600X0.086600*%

%ADD23C,0.008000*%

%ADD24C,0.011800*%

%ADD25O,0.025000X0.094000*%

%ADD26R,0.025000X0.094000*%

%ADD27C,0.001000*%

%ADD28C,0.006000*%

%ADD29C,0.012000*%

%ADD30C,0.010000*%

%ADD31C,0.035400*%

%ADD32C,0.050000*%

%ADD33C,0.013800*%

%ADD34C,0.005900*%

%ADD35C,0.055000*%

%ADD36C,0.019700*%

%ADD37C,0.070900*%

%ADD38R,0.070900X0.070900*%

%ADD39C,0.059000*%

G4_C OrCAD GerbTool Tool List *

G54D29*

G1X24047Y28778D2*

G1X24159Y28889D1*

G1X24214Y29000D1*

G1X24214Y29223D1*

G1X24159Y29334D1*

G1X24047Y29445D1*

G1X23936Y29445D1*

G1X23825Y29334D1*

G1X23770Y29223D1*

G1X23770Y29000D1*

G1X23825Y28889D1*

G1X23936Y28778D1*

G1X24047Y28778D1*

G1X24510Y28778D2*

G1X24732Y28778D1*

G1X24621Y28778D2*

G1X24621Y29445D1*

G1X24732Y29334D1*

G1X25138Y28889D2*

G1X25194Y28778D1*

G1X25527Y28778D1*

G1X25583Y28889D1*

G1X25583Y29334D1*

G1X25527Y29445D1*

G1X25194Y29445D1*

G1X25138Y29334D1*

G1X24846Y52418D2*

G1X24512Y52418D1*

G1X24457Y52307D1*

G1X24457Y52196D1*

G1X24512Y52085D1*

G1X24846Y52085D1*

G1X24901Y52196D1*

G1X24901Y52307D1*

G1X24679Y52752D1*

G1X25197Y52085D2*

G1X25419Y52085D1*

G1X25308Y52085D2*

G1X25308Y52752D1*

G1X25419Y52641D1*

G1X25825Y52196D2*

G1X25881Y52085D1*

G1X26214Y52085D1*

G1X26270Y52196D1*

G1X26270Y52641D1*

G1X26214Y52752D1*

G1X25881Y52752D1*

G1X25825Y52641D1*

G1X8158Y8380D2*

G1X8602Y8380D1*

G1X8380Y8825D1*

G1X8269Y8825D1*

G1X8269Y8158D1*

G1X9064Y8491D2*

G1X8898Y8158D1*

G1X9342Y8491D2*

G1X9009Y8491D1*

G1X8898Y8603D1*

G1X8898Y8714D1*

G1X9009Y8825D1*

G1X9342Y8825D1*

G1X9342Y8158D1*

G1X7764Y31443D2*

G1X8209Y31443D1*

G1X7986Y31887D1*

G1X7875Y31887D1*

G1X7875Y31221D1*

G1X8504Y31332D2*

G1X8560Y31221D1*

G1X8893Y31221D1*

G1X8949Y31332D1*

G1X8949Y31776D1*

G1X8893Y31887D1*

G1X8560Y31887D1*

G1X8504Y31776D1*

G1X30967Y28778D2*

G1X31189Y28778D1*

G1X31078Y28778D2*

G1X31078Y29445D1*

G1X31189Y29334D1*

G1X31596Y28778D2*

G1X31818Y28778D1*

G1X31707Y28778D2*

G1X31707Y29445D1*

G1X31818Y29334D1*

G1X32224Y28889D2*

G1X32280Y28778D1*

G1X32613Y28778D1*

G1X32669Y28889D1*

G1X32669Y29334D1*

G1X32613Y29445D1*

G1X32280Y29445D1*

G1X32224Y29334D1*

G1X7088Y22724D2*

G1X7310Y22724D1*

G1X7199Y22724D2*

G1X7199Y23390D1*

G1X7310Y23279D1*

G1X7883Y23057D2*

G1X7717Y22724D1*

G1X8161Y23057D2*

G1X7828Y23057D1*

G1X7717Y23168D1*

G1X7717Y23279D1*

G1X7828Y23390D1*

G1X8161Y23390D1*

G1X8161Y22724D1*

G1X8602Y12206D2*

G1X8491Y12095D1*

G1X8269Y12095D1*

G1X8158Y12206D1*

G1X8158Y12317D1*

G1X8380Y12539D1*

G1X8158Y12761D1*

G1X8602Y12761D1*

G1X9064Y12428D2*

G1X8898Y12095D1*

G1X9342Y12428D2*

G1X9009Y12428D1*

G1X8898Y12539D1*

G1X8898Y12650D1*

G1X9009Y12761D1*

G1X9342Y12761D1*

G1X9342Y12095D1*

G1X13096Y65016D2*

G1X13429Y65016D1*

G1X13485Y65127D1*

G1X13485Y65238D1*

G1X13429Y65349D1*

G1X13096Y65349D1*

G1X13040Y65238D1*

G1X13040Y65127D1*

G1X13263Y64682D1*

G1X13780Y64682D2*

G1X14002Y64682D1*

G1X13891Y64682D2*

G1X13891Y65349D1*

G1X14002Y65238D1*

G1X14409Y64794D2*

G1X14465Y64682D1*

G1X14798Y64682D1*

G1X14854Y64794D1*

G1X14854Y65238D1*

G1X14798Y65349D1*

G1X14465Y65349D1*

G1X14409Y65238D1*

G1X19322Y44823D2*

G1X19266Y44712D1*

G1X18933Y44712D1*

G1X18877Y44823D1*

G1X18877Y45045D1*

G1X18988Y45156D1*

G1X19322Y45156D1*

G1X19322Y45378D1*

G1X18877Y45378D1*

G1X19617Y44712D2*

G1X20062Y44712D1*

G1X19617Y45156D1*

G1X19617Y45267D1*

G1X19673Y45378D1*

G1X20006Y45378D1*

G1X20062Y45267D1*

G1X20524Y45045D2*

G1X20357Y44712D1*

G1X20802Y45045D2*

G1X20468Y45045D1*

G1X20357Y45156D1*

G1X20357Y45267D1*

G1X20468Y45378D1*

G1X20802Y45378D1*

G1X20802Y44712D1*

G1X13207Y61927D2*

G1X13318Y62038D1*

G1X13374Y62149D1*

G1X13374Y62371D1*

G1X13318Y62482D1*

G1X13207Y62593D1*

G1X13096Y62593D1*

G1X12985Y62482D1*

G1X12929Y62371D1*

G1X12929Y62149D1*

G1X12985Y62038D1*

G1X13096Y61927D1*

G1X13207Y61927D1*

G1X13669Y61927D2*

G1X14114Y61927D1*

G1X13669Y62371D1*

G1X13669Y62482D1*

G1X13725Y62593D1*

G1X14058Y62593D1*

G1X14114Y62482D1*

G1X14409Y62038D2*

G1X14465Y61927D1*

G1X14798Y61927D1*

G1X14854Y62038D1*

G1X14854Y62482D1*

G1X14798Y62593D1*

G1X14465Y62593D1*

G1X14409Y62482D1*

G1X17916Y60507D2*

G1X17805Y60451D1*

G1X17694Y60451D1*

G1X17583Y60507D1*

G1X17583Y60840D1*

G1X17694Y60896D1*

G1X17805Y60896D1*

G1X17916Y60840D1*

G1X17916Y60507D1*

G1X18027Y60451D1*

G1X18138Y60451D1*

G1X18250Y60507D1*

G1X18250Y60840D1*

G1X18138Y60896D1*

G1X18027Y60896D1*

G1X17916Y60840D1*

G1X18250Y61580D2*

G1X17583Y61580D1*

G1X18250Y61636D2*

G1X18250Y61302D1*

G1X18027Y61191D1*

G1X17805Y61191D1*

G1X17583Y61302D1*

G1X17583Y61636D1*

G1X27893Y53473D2*

G1X28338Y53473D1*

G1X27893Y53917D1*

G1X27893Y54028D1*

G1X27949Y54139D1*

G1X28282Y54139D1*

G1X28338Y54028D1*

G1X28633Y53473D2*

G1X28855Y53473D1*

G1X28744Y53473D2*

G1X28744Y54139D1*

G1X28855Y54028D1*

G1X29262Y53584D2*

G1X29318Y53473D1*

G1X29651Y53473D1*

G1X29707Y53584D1*

G1X29707Y54028D1*

G1X29651Y54139D1*

G1X29318Y54139D1*

G1X29262Y54028D1*

G1X22415Y45045D2*

G1X22082Y45045D1*

G1X22026Y44934D1*

G1X22026Y44823D1*

G1X22082Y44712D1*

G1X22415Y44712D1*

G1X22471Y44823D1*

G1X22471Y44934D1*

G1X22249Y45378D1*

G1X22766Y44712D2*

G1X23211Y44712D1*

G1X22766Y45156D1*

G1X22766Y45267D1*

G1X22822Y45378D1*

G1X23155Y45378D1*

G1X23211Y45267D1*

G1X23673Y45045D2*

G1X23506Y44712D1*

G1X23951Y45045D2*

G1X23618Y45045D1*

G1X23506Y45156D1*

G1X23506Y45267D1*

G1X23618Y45378D1*

G1X23951Y45378D1*

G1X23951Y44712D1*

G1X17478Y49863D2*

G1X17590Y49974D1*

G1X17645Y50085D1*

G1X17645Y50307D1*

G1X17590Y50418D1*

G1X17478Y50529D1*

G1X17367Y50529D1*

G1X17256Y50418D1*

G1X17201Y50307D1*

G1X17201Y50085D1*

G1X17256Y49974D1*

G1X17367Y49863D1*

G1X17478Y49863D1*

G1X17941Y49863D2*

G1X18163Y49863D1*

G1X18052Y49863D2*

G1X18052Y50529D1*

G1X18163Y50418D1*

G1X18569Y50529D2*

G1X18569Y49974D1*

G1X18625Y49863D1*

G1X18958Y49863D1*

G1X19014Y49974D1*

G1X19014Y50529D1*

G1X18947Y54593D2*

G1X18891Y54705D1*

G1X18891Y54816D1*

G1X18947Y54927D1*

G1X19280Y54927D1*

G1X19336Y54816D1*

G1X19336Y54705D1*

G1X19280Y54593D1*

G1X18947Y54593D1*

G1X18891Y54482D1*

G1X18891Y54371D1*

G1X18947Y54260D1*

G1X19280Y54260D1*

G1X19336Y54371D1*

G1X19336Y54482D1*

G1X19280Y54593D1*

G1X19631Y54260D2*

G1X20076Y54260D1*

G1X19631Y54705D1*

G1X19631Y54816D1*

G1X19687Y54927D1*

G1X20020Y54927D1*

G1X20076Y54816D1*

G1X20538Y54593D2*

G1X20371Y54260D1*

G1X20816Y54593D2*

G1X20483Y54593D1*

G1X20371Y54705D1*

G1X20371Y54816D1*

G1X20483Y54927D1*

G1X20816Y54927D1*

G1X20816Y54260D1*

G1X6977Y18787D2*

G1X7421Y18787D1*

G1X6977Y19232D1*

G1X6977Y19343D1*

G1X7032Y19454D1*

G1X7366Y19454D1*

G1X7421Y19343D1*

G1X7883Y19120D2*

G1X7717Y18787D1*

G1X8161Y19120D2*

G1X7828Y19120D1*

G1X7717Y19232D1*

G1X7717Y19343D1*

G1X7828Y19454D1*

G1X8161Y19454D1*

G1X8161Y18787D1*

G1X12929Y56415D2*

G1X13374Y56415D1*

G1X12929Y56860D1*

G1X12929Y56971D1*

G1X12985Y57082D1*

G1X13318Y57082D1*

G1X13374Y56971D1*

G1X13669Y56415D2*

G1X14114Y56415D1*

G1X13669Y56860D1*

G1X13669Y56971D1*

G1X13725Y57082D1*

G1X14058Y57082D1*

G1X14114Y56971D1*

G1X14409Y56527D2*

G1X14465Y56415D1*

G1X14798Y56415D1*

G1X14854Y56527D1*

G1X14854Y56971D1*

G1X14798Y57082D1*

G1X14465Y57082D1*

G1X14409Y56971D1*

G1X18250Y63540D2*

G1X17583Y63207D1*

G1X17583Y63651D1*

G1X18250Y64336D2*

G1X17583Y64336D1*

G1X18250Y64391D2*

G1X18250Y64058D1*

G1X18027Y63947D1*

G1X17805Y63947D1*

G1X17583Y64058D1*

G1X17583Y64391D1*

G1X25074Y38907D2*

G1X25185Y39018D1*

G1X25241Y39129D1*

G1X25241Y39352D1*

G1X25185Y39463D1*

G1X25074Y39574D1*

G1X24963Y39574D1*

G1X24852Y39463D1*

G1X24796Y39352D1*

G1X24796Y39129D1*

G1X24852Y39018D1*

G1X24963Y38907D1*

G1X25074Y38907D1*

G1X25536Y38907D2*

G1X25981Y38907D1*

G1X25536Y39352D1*

G1X25536Y39463D1*

G1X25592Y39574D1*

G1X25925Y39574D1*

G1X25981Y39463D1*

G1X26443Y39240D2*

G1X26276Y38907D1*

G1X26721Y39240D2*

G1X26388Y39240D1*

G1X26276Y39352D1*

G1X26276Y39463D1*

G1X26388Y39574D1*

G1X26721Y39574D1*

G1X26721Y38907D1*

G1X11799Y34764D2*

G1X11466Y35430D1*

G1X11910Y35430D1*

G1X12206Y34764D2*

G1X12428Y34764D1*

G1X12317Y34764D2*

G1X12317Y35430D1*

G1X12428Y35319D1*

G1X12834Y34875D2*

G1X12890Y34764D1*

G1X13223Y34764D1*

G1X13279Y34875D1*

G1X13279Y35319D1*

G1X13223Y35430D1*

G1X12890Y35430D1*

G1X12834Y35319D1*

G1X12870Y15254D2*

G1X13092Y15254D1*

G1X12981Y15254D2*

G1X12981Y15920D1*

G1X13092Y15809D1*

G1X13498Y15920D2*

G1X13498Y15365D1*

G1X13554Y15254D1*

G1X13887Y15254D1*

G1X13943Y15365D1*

G1X13943Y15920D1*

G1X21980Y54260D2*

G1X21647Y54927D1*

G1X22092Y54927D1*

G1X22387Y54260D2*

G1X22832Y54260D1*

G1X22387Y54705D1*

G1X22387Y54816D1*

G1X22443Y54927D1*

G1X22776Y54927D1*

G1X22832Y54816D1*

G1X23294Y54593D2*

G1X23127Y54260D1*

G1X23572Y54593D2*

G1X23238Y54593D1*

G1X23127Y54705D1*

G1X23127Y54816D1*

G1X23238Y54927D1*

G1X23572Y54927D1*

G1X23572Y54260D1*

G1X13040Y59171D2*

G1X13262Y59171D1*

G1X13151Y59171D2*

G1X13151Y59838D1*

G1X13262Y59727D1*

G1X13669Y59171D2*

G1X14114Y59171D1*

G1X13669Y59616D1*

G1X13669Y59727D1*

G1X13725Y59838D1*

G1X14058Y59838D1*

G1X14114Y59727D1*

G1X14409Y59282D2*

G1X14465Y59171D1*

G1X14798Y59171D1*

G1X14854Y59282D1*

G1X14854Y59727D1*

G1X14798Y59838D1*

G1X14465Y59838D1*

G1X14409Y59727D1*

G1X18250Y54982D2*

G1X18138Y55094D1*

G1X18027Y55149D1*

G1X17805Y55149D1*

G1X17694Y55094D1*

G1X17583Y54982D1*

G1X17583Y54871D1*

G1X17694Y54760D1*

G1X17805Y54705D1*

G1X18027Y54705D1*

G1X18138Y54760D1*

G1X18250Y54871D1*

G1X18250Y54982D1*

G1X18250Y55445D2*

G1X18250Y55667D1*

G1X18250Y55556D2*

G1X17583Y55556D1*

G1X17694Y55667D1*

G1X18250Y56462D2*

G1X17583Y56462D1*

G1X18250Y56518D2*

G1X18250Y56185D1*

G1X18027Y56073D1*

G1X17805Y56073D1*

G1X17583Y56185D1*

G1X17583Y56518D1*

G1X17916Y58145D2*

G1X17916Y58478D1*

G1X17805Y58534D1*

G1X17694Y58534D1*

G1X17583Y58478D1*

G1X17583Y58145D1*

G1X17694Y58089D1*

G1X17805Y58089D1*

G1X18250Y58311D1*

G1X18250Y59218D2*

G1X17583Y59218D1*

G1X18250Y59274D2*

G1X18250Y58940D1*

G1X18027Y58829D1*

G1X17805Y58829D1*

G1X17583Y58940D1*

G1X17583Y59274D1*

G1X6131Y14265D2*

G1X6131Y13931D1*

G1X6242Y13876D1*

G1X6354Y13876D1*

G1X6465Y13931D1*

G1X6465Y14265D1*

G1X6354Y14320D1*

G1X6242Y14320D1*

G1X5798Y14098D1*

G1X6354Y14616D2*

G1X6465Y14671D1*

G1X6465Y15005D1*

G1X6354Y15060D1*

G1X5909Y15060D1*

G1X5798Y15005D1*

G1X5798Y14671D1*

G1X5909Y14616D1*

G1X17033Y35097D2*

G1X16977Y35208D1*

G1X16977Y35319D1*

G1X17033Y35430D1*

G1X17366Y35430D1*

G1X17421Y35319D1*

G1X17421Y35208D1*

G1X17366Y35097D1*

G1X17033Y35097D1*

G1X16977Y34986D1*

G1X16977Y34875D1*

G1X17033Y34764D1*

G1X17366Y34764D1*

G1X17421Y34875D1*

G1X17421Y34986D1*

G1X17366Y35097D1*

G1X17717Y34764D2*

G1X17939Y34764D1*

G1X17828Y34764D2*

G1X17828Y35430D1*

G1X17939Y35319D1*

G1X18346Y34875D2*

G1X18401Y34764D1*

G1X18735Y34764D1*

G1X18790Y34875D1*

G1X18790Y35319D1*

G1X18735Y35430D1*

G1X18401Y35430D1*

G1X18346Y35319D1*

G1X24426Y31532D2*

G1X25176Y31532D1*

G1X25176Y29932D1*

G1X24426Y29932D1*

G1X24426Y31532D1*

G1X7930Y11241D2*

G1X7030Y11241D1*

G1X7030Y13441D1*

G1X7930Y13441D1*

G1X7930Y11241D1*

G1X21040Y46903D2*

G1X21040Y46003D1*

G1X18840Y46003D1*

G1X18840Y46903D1*

G1X21040Y46903D1*

G1X16122Y60192D2*

G1X15372Y60192D1*

G1X15372Y61792D1*

G1X16122Y61792D1*

G1X16122Y60192D1*

G1X25176Y49957D2*

G1X24426Y49957D1*

G1X24426Y51557D1*

G1X25176Y51557D1*

G1X25176Y49957D1*

G1X21870Y38917D2*

G1X21870Y39817D1*

G1X24070Y39817D1*

G1X24070Y38917D1*

G1X21870Y38917D1*

G1X24189Y46903D2*

G1X24189Y46003D1*

G1X21989Y46003D1*

G1X21989Y46903D1*

G1X24189Y46903D1*

G1X16653Y55438D2*

G1X17203Y55438D1*

G1X17228Y56013D2*

G1X16928Y55463D1*

G1X16628Y56013D1*

G1X17228Y56013D1*

G1X18484Y35785D2*

G1X17734Y35785D1*

G1X17734Y37385D1*

G1X18484Y37385D1*

G1X18484Y35785D1*

G1X16122Y57436D2*

G1X15372Y57436D1*

G1X15372Y59036D1*

G1X16122Y59036D1*

G1X16122Y57436D1*

G1X31118Y31532D2*

G1X31868Y31532D1*

G1X31868Y29932D1*

G1X31118Y29932D1*

G1X31118Y31532D1*

G1X12579Y35785D2*

G1X11829Y35785D1*

G1X11829Y37385D1*

G1X12579Y37385D1*

G1X12579Y35785D1*

G1X7930Y7304D2*

G1X7030Y7304D1*

G1X7030Y9504D1*

G1X7930Y9504D1*

G1X7930Y7304D1*

G1X8642Y28305D2*

G1X7892Y28305D1*

G1X7892Y29905D1*

G1X8642Y29905D1*

G1X8642Y28305D1*

G1X7930Y19902D2*

G1X7030Y19902D1*

G1X7030Y22102D1*

G1X7930Y22102D1*

G1X7930Y19902D1*

G1X16122Y62948D2*

G1X15372Y62948D1*

G1X15372Y64548D1*

G1X16122Y64548D1*

G1X16122Y62948D1*

G1X16653Y60950D2*

G1X17203Y60950D1*

G1X17228Y61525D2*

G1X16928Y60975D1*

G1X16628Y61525D1*

G1X17228Y61525D1*

G1X27911Y52376D2*

G1X27911Y53126D1*

G1X29511Y53126D1*

G1X29511Y52376D1*

G1X27911Y52376D1*

G1X23870Y49813D2*

G1X19870Y49813D1*

G1X19870Y50563D1*

G1X23870Y50563D1*

G1X23870Y49813D1*

G1X23620Y49813D2*

G1X23620Y50563D1*

G1X18721Y52695D2*

G1X18721Y53595D1*

G1X20921Y53595D1*

G1X20921Y52695D1*

G1X18721Y52695D1*

G1X7930Y15965D2*

G1X7030Y15965D1*

G1X7030Y18165D1*

G1X7930Y18165D1*

G1X7930Y15965D1*

G1X16122Y54681D2*

G1X15372Y54681D1*

G1X15372Y56281D1*

G1X16122Y56281D1*

G1X16122Y54681D1*

G1X16653Y63705D2*

G1X17203Y63705D1*

G1X17228Y64280D2*

G1X16928Y63730D1*

G1X16628Y64280D1*

G1X17228Y64280D1*

G1X8411Y15929D2*

G1X12411Y15929D1*

G1X12411Y15179D1*

G1X8411Y15179D1*

G1X8411Y15929D1*

G1X8661Y15929D2*

G1X8661Y15179D1*

G1X21476Y52695D2*

G1X21476Y53595D1*

G1X23676Y53595D1*

G1X23676Y52695D1*

G1X21476Y52695D1*

G1X16653Y58194D2*

G1X17203Y58194D1*

G1X17228Y58769D2*

G1X16928Y58219D1*

G1X16628Y58769D1*

G1X17228Y58769D1*

G1X7105Y15392D2*

G1X7855Y15392D1*

G1X7855Y13792D1*

G1X7105Y13792D1*

G1X7105Y15392D1*

M2*
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*

G4_C Author: OrCAD GerbTool(tm) 8.1.1 Mon Feb 24 12:01:46 2003*

G4 Mass Parameters *

G4 Image *

G4 Aperture Definitions *

G4 Plot Data *

%LPD*%

%FSLAX34Y34*%

%MOIN*%

%AD*%

%ADD10C,0.066900*%

%ADD11R,0.066900X0.066900*%

%ADD12C,0.098400*%

%ADD13R,0.098400X0.098400*%

%ADD14C,0.086600*%

%ADD15O,0.157500X0.066900*%

%ADD16R,0.157500X0.066900*%

%ADD17C,0.059000*%

%ADD18R,0.059000X0.059000*%

%ADD19C,0.149600*%

%ADD20C,0.074800*%

%ADD21R,0.074800X0.074800*%

%ADD22R,0.086600X0.086600*%

%ADD23C,0.008000*%

%ADD24C,0.011800*%

%ADD25O,0.025000X0.094000*%

%ADD26R,0.025000X0.094000*%

%ADD27C,0.001000*%

%ADD28C,0.006000*%

%ADD29C,0.012000*%

%ADD30C,0.010000*%

%ADD31C,0.035400*%

%ADD32C,0.050000*%

%ADD33C,0.013800*%

%ADD34C,0.005900*%

%ADD35C,0.055000*%

%ADD36C,0.019700*%

%ADD37C,0.070900*%

%ADD38R,0.070900X0.070900*%

%ADD39C,0.059000*%

G4_C OrCAD GerbTool Tool List *

G54D10*

G1X19864Y39367D3*

G1X31706Y18896D3*

G54D11*

G1X20864Y39367D3*

G1X30706Y18896D3*

G54D12*

G1X35036Y61774D3*

G1X35036Y59774D3*

G1X35036Y57774D3*

G1X35036Y55774D3*

G1X35036Y53774D3*

G1X35036Y51774D3*

G1X37036Y51774D3*

G1X37036Y53774D3*

G1X37036Y55774D3*

G1X37036Y57774D3*

G1X37036Y59774D3*

G1X37036Y61774D3*

G1X37036Y63774D3*

G1X35036Y49774D3*

G1X35036Y47774D3*

G1X37036Y49774D3*

G1X37036Y47774D3*

G1X4724Y55539D3*

G1X4724Y57539D3*

G1X4724Y59539D3*

G1X4724Y61539D3*

G1X2724Y61539D3*

G1X2724Y59539D3*

G1X2724Y57539D3*

G1X2724Y55539D3*

G1X2724Y53539D3*

G1X4724Y63539D3*

G1X2724Y63539D3*

G1X4724Y9652D3*

G1X4724Y11652D3*

G1X4724Y13652D3*

G1X4724Y15652D3*

G1X4724Y17652D3*

G1X4724Y19652D3*

G1X4724Y21652D3*

G1X2756Y21627D3*

G1X2756Y19658D3*

G1X2756Y17690D3*

G1X2756Y15722D3*

G1X2756Y13557D3*

G1X2756Y11588D3*

G1X2756Y9620D3*

G1X2756Y7652D3*

G1X35036Y14140D3*

G1X35036Y12140D3*

G1X35036Y10140D3*

G1X35036Y8140D3*

G1X35036Y6140D3*

G1X35036Y4140D3*

G1X37036Y4140D3*

G1X37036Y6140D3*

G1X37036Y8140D3*

G1X37036Y10140D3*

G1X37036Y12140D3*

G1X37036Y14140D3*

G1X37036Y16140D3*

G1X15172Y36005D3*

G1X16172Y37005D3*

G1X28131Y31312D3*

G1X27131Y30312D3*

G1X19471Y29525D3*

G1X17471Y29525D3*

G1X16471Y29525D3*

G1X15471Y29525D3*

G1X2756Y49208D3*

G1X2756Y39708D3*

G1X37031Y30338D3*

G1X37031Y20838D3*

G1X28344Y42677D3*

G1X31100Y51016D3*

G1X1575Y26769D3*

G1X10075Y29525D3*

G54D13*

G1X35036Y63774D3*

G1X4724Y53539D3*

G1X4724Y7652D3*

G1X35036Y16140D3*

G1X14172Y37005D3*

G1X29131Y30312D3*

G1X20471Y29525D3*

G1X28344Y51177D3*

G1X31100Y42516D3*

G1X10075Y26769D3*

G1X1575Y29525D3*

G54D17*

G1X16928Y12778D3*

G1X19928Y12778D3*

G1X19928Y13778D3*

G1X16928Y10023D3*

G1X19928Y10023D3*

G1X19928Y11023D3*

G1X16928Y19077D3*

G1X19928Y19077D3*

G1X19928Y20077D3*

G1X16928Y15928D3*

G1X19928Y15928D3*

G1X19928Y16928D3*

G54D18*

G1X16928Y13778D3*

G1X16928Y11023D3*

G1X16928Y20077D3*

G1X16928Y16928D3*

G54D19*

G1X15172Y42955D3*

G1X28131Y24362D3*

G54D25*

G1X23120Y49208D3*

G1X22620Y49208D3*

G1X22120Y49208D3*

G1X21620Y49208D3*

G1X21120Y49208D3*

G1X20620Y49208D3*

G1X20120Y49208D3*

G1X20120Y51168D3*

G1X20620Y51168D3*

G1X21120Y51168D3*

G1X21620Y51168D3*

G1X22120Y51168D3*

G1X22620Y51168D3*

G1X23120Y51168D3*

G1X23620Y51168D3*

G1X9161Y16534D3*

G1X9661Y16534D3*

G1X10161Y16534D3*

G1X10661Y16534D3*

G1X11161Y16534D3*

G1X11661Y16534D3*

G1X12161Y16534D3*

G1X12161Y14574D3*

G1X11661Y14574D3*

G1X11161Y14574D3*

G1X10661Y14574D3*

G1X10161Y14574D3*

G1X9661Y14574D3*

G1X9161Y14574D3*

G1X8661Y14574D3*

G54D26*

G1X23620Y49208D3*

G1X8661Y16534D3*

G54D37*

G1X23226Y64561D3*

G1X23226Y58811D3*

G1X8267Y55113D3*

G1X14017Y55113D3*

G1X25982Y64561D3*

G1X25982Y58811D3*

G1X8267Y57869D3*

G1X14017Y57869D3*

G1X28738Y64561D3*

G1X28738Y58811D3*

G1X8267Y60625D3*

G1X14017Y60625D3*

G1X20471Y64561D3*

G1X20471Y58811D3*

G1X8267Y63380D3*

G1X14017Y63380D3*

G1X11023Y49208D3*

G1X5273Y49208D3*

G1X11023Y46059D3*

G1X5273Y46059D3*

G1X11023Y42910D3*

G1X5273Y42910D3*

G1X11023Y39760D3*

G1X5273Y39760D3*

G1X33068Y18896D3*

G1X37068Y18896D3*

G1X22045Y15747D3*

G1X26045Y15747D3*

G1X22045Y18896D3*

G1X26045Y18896D3*

G1X22045Y9842D3*

G1X26045Y9842D3*

G1X22045Y12991D3*

G1X26045Y12991D3*

G1X10629Y12991D3*

G1X14629Y12991D3*

G1X10629Y11416D3*

G1X14629Y11416D3*

G1X10629Y19683D3*

G1X14629Y19683D3*

G1X10629Y18109D3*

G1X14629Y18109D3*

G1X20077Y36005D3*

G1X9842Y36005D3*

G1X25376Y48027D3*

G1X33855Y31312D3*

G1X22833Y31312D3*

G1X13597Y26769D3*

G1X10629Y51358D3*

G1X11810Y51358D3*

G1X12991Y51358D3*

G1X14172Y51358D3*

G54D38*

G1X20471Y53145D3*

G1X19171Y53145D3*

G1X23226Y53145D3*

G1X21926Y53145D3*

G1X22439Y46453D3*

G1X23739Y46453D3*

G1X19290Y46453D3*

G1X20590Y46453D3*

G1X23620Y39367D3*

G1X22320Y39367D3*

G1X7480Y9054D3*

G1X7480Y7754D3*

G1X7480Y12991D3*

G1X7480Y11691D3*

G1X7480Y17715D3*

G1X7480Y16415D3*

G1X7480Y21652D3*

G1X7480Y20352D3*

G1X16928Y55063D3*

G1X16928Y56413D3*

G1X16928Y57819D3*

G1X16928Y59169D3*

G1X16928Y60575D3*

G1X16928Y61925D3*

G1X16928Y63330D3*

G1X16928Y64680D3*

G1X15747Y55901D3*

G1X15747Y55061D3*

G1X15747Y58656D3*

G1X15747Y57816D3*

G1X15747Y61412D3*

G1X15747Y60572D3*

G1X15747Y64168D3*

G1X15747Y63328D3*

G1X18109Y37005D3*

G1X18109Y36165D3*

G1X12204Y37005D3*

G1X12204Y36165D3*

G1X24801Y51177D3*

G1X24801Y50337D3*

G1X20077Y37005D3*

G1X9842Y37005D3*

G1X26376Y48027D3*

G1X29131Y52751D3*

G1X28291Y52751D3*

G1X31493Y30312D3*

G1X31493Y31152D3*

G1X24801Y30312D3*

G1X24801Y31152D3*

G1X33855Y30312D3*

G1X22833Y30312D3*

G1X7480Y14172D3*

G1X7480Y15012D3*

G1X12597Y26769D3*

G1X8267Y29525D3*

G1X8267Y28685D3*

G1X10629Y52358D3*

G1X11810Y52358D3*

G1X12991Y52358D3*

G1X14172Y52358D3*

G54D39*

G1X19290Y48027D3*

G1X19290Y59837D3*

G1X27318Y58811D3*

G1X24180Y48040D3*

G1X24770Y58790D3*

G1X24801Y53145D3*

M2*
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G4 Mass Parameters *

G4 Image *

G4 Aperture Definitions *

G4 Plot Data *

%LPD*%

%FSLAX34Y34*%

%MOIN*%

%AD*%

%ADD10C,0.066900*%

%ADD11R,0.066900X0.066900*%

%ADD12C,0.098400*%

%ADD13R,0.098400X0.098400*%

%ADD14C,0.086600*%

%ADD15O,0.157500X0.066900*%

%ADD16R,0.157500X0.066900*%

%ADD17C,0.059000*%

%ADD18R,0.059000X0.059000*%

%ADD19C,0.149600*%

%ADD20C,0.074800*%

%ADD21R,0.074800X0.074800*%

%ADD22R,0.086600X0.086600*%

%ADD23C,0.008000*%

%ADD24C,0.011800*%

%ADD25O,0.025000X0.094000*%

%ADD26R,0.025000X0.094000*%

%ADD27C,0.001000*%

%ADD28C,0.006000*%

%ADD29C,0.012000*%

%ADD30C,0.010000*%

%ADD31C,0.035400*%

%ADD32C,0.050000*%

%ADD33C,0.013800*%

%ADD34C,0.005900*%

%ADD35C,0.055000*%

%ADD36C,0.019700*%

%ADD37C,0.070900*%

%ADD38R,0.070900X0.070900*%

%ADD39C,0.059000*%

G4_C OrCAD GerbTool Tool List *

G54D27*

G1X16922Y44255D2*

G1X16922Y41505D1*

G1X13422Y41505D1*

G1X13422Y44255D1*

G1X16922Y44255D1*

G1X26381Y23062D2*

G1X26381Y25812D1*

G1X29881Y25812D1*

G1X29881Y23062D1*

G1X26381Y23062D1*

G1X24840Y47492D2*

G54D30*

G1X25376Y48027D1*

G1X37669Y64406D2*

G1X37036Y63774D1*

G1X36404Y63141D2*

G1X37036Y63774D1*

G1X36404Y64406D2*

G1X37036Y63774D1*

G1X37669Y63141D2*

G1X37036Y63774D1*

G1X35931Y63774D2*

G1X35036Y63774D1*

G1X34142Y63774D2*

G1X35036Y63774D1*

G1X35036Y64669D2*

G1X35036Y63774D1*

G1X35036Y62879D2*

G1X35036Y63774D1*

G1X3356Y54171D2*

G1X2724Y53539D1*

G1X3356Y52906D2*

G1X2724Y53539D1*

G1X3829Y53539D2*

G1X4724Y53539D1*

G1X5619Y53539D2*

G1X4724Y53539D1*

G1X4724Y52644D2*

G1X4724Y53539D1*

G1X4724Y54433D2*

G1X4724Y53539D1*

G1X14539Y35372D2*

G1X15172Y36005D1*

G1X15804Y35372D2*

G1X15172Y36005D1*

G1X23761Y65096D2*

G1X23226Y64561D1*

G1X22691Y64026D2*

G1X23226Y64561D1*

G1X22691Y65096D2*

G1X23226Y64561D1*

G1X23761Y64026D2*

G1X23226Y64561D1*

G1X26517Y65096D2*

G1X25982Y64561D1*

G1X25447Y64026D2*

G1X25982Y64561D1*

G1X25447Y65096D2*

G1X25982Y64561D1*

G1X26517Y64026D2*

G1X25982Y64561D1*

G1X29273Y65096D2*

G1X28738Y64561D1*

G1X28202Y64026D2*

G1X28738Y64561D1*

G1X28202Y65096D2*

G1X28738Y64561D1*

G1X29273Y64026D2*

G1X28738Y64561D1*

G1X21006Y65096D2*

G1X20471Y64561D1*

G1X19935Y64026D2*

G1X20471Y64561D1*

G1X19935Y65096D2*

G1X20471Y64561D1*

G1X21006Y64026D2*

G1X20471Y64561D1*

G1X24377Y39367D2*

G1X23620Y39367D1*

G1X23620Y38610D2*

G1X23620Y39367D1*

G1X23620Y40124D2*

G1X23620Y39367D1*

G1X17685Y56413D2*

G1X16928Y56413D1*

G1X17685Y61925D2*

G1X16928Y61925D1*

G1X17685Y64680D2*

G1X16928Y64680D1*

G1X16928Y65437D2*

G1X16928Y64680D1*

G1X15747Y56658D2*

G1X15747Y55901D1*

G1X14990Y55901D2*

G1X15747Y55901D1*

G1X15747Y59413D2*

G1X15747Y58656D1*

G1X14990Y58656D2*

G1X15747Y58656D1*

G1X15747Y62169D2*

G1X15747Y61412D1*

G1X14990Y61412D2*

G1X15747Y61412D1*

G1X15747Y64925D2*

G1X15747Y64168D1*

G1X14990Y64168D2*

G1X15747Y64168D1*

G1X18109Y35408D2*

G1X18109Y36165D1*

G1X18866Y36165D2*

G1X18109Y36165D1*

G1X17352Y36165D2*

G1X18109Y36165D1*

G1X12204Y35408D2*

G1X12204Y36165D1*

G1X12961Y36165D2*

G1X12204Y36165D1*

G1X11447Y36165D2*

G1X12204Y36165D1*

G1X24801Y49580D2*

G1X24801Y50337D1*

G1X24044Y50337D2*

G1X24801Y50337D1*

G1X19542Y35469D2*

G1X20077Y36005D1*

G1X20612Y35469D2*

G1X20077Y36005D1*

G1X9306Y35469D2*

G1X9842Y36005D1*

G1X10377Y35469D2*

G1X9842Y36005D1*

G1X24840Y48562D2*

G1X25376Y48027D1*

G1X9477Y15457D2*

G1X9344Y15457D1*

G1X17715Y15367D2*

G1X17409Y15367D1*

G1X11194Y15621D2*

G1X11194Y15487D1*

G1X3788Y8587D2*

G1X3788Y8194D1*

G1X9484Y15648D2*

G1X9484Y15459D1*

G1X9934Y15667D2*

G1X9934Y15440D1*

G1X5344Y32281D2*

G1X5344Y27311D1*

G1X17715Y19777D2*

G1X17666Y19777D1*

G1X16928Y24187D2*

G1X2908Y24187D1*

G1X16928Y24097D2*

G1X2818Y24097D1*

G1X10477Y15457D2*

G1X10344Y15457D1*

G1X10294Y15636D2*

G1X10294Y15472D1*

G1X11977Y15457D2*

G1X11844Y15457D1*

G1X10114Y15622D2*

G1X10114Y15486D1*

G1X16576Y18427D2*

G1X15360Y18427D1*

G1X10654Y15620D2*

G1X10654Y15487D1*

G1X16189Y14107D2*

G1X12716Y14107D1*

G1X16189Y14197D2*

G1X12728Y14197D1*

G1X11104Y15623D2*

G1X11104Y15485D1*

G1X17715Y16177D2*

G1X17623Y16177D1*

G1X16189Y13837D2*

G1X12703Y13837D1*

G1X5524Y32281D2*

G1X5524Y27311D1*

G1X11554Y15630D2*

G1X11554Y15477D1*

G1X13833Y12937D2*

G1X12703Y12937D1*

G1X12729Y14919D2*

G1X12729Y14229D1*

G1X14090Y18697D2*

G1X12746Y18697D1*

G1X16197Y15817D2*

G1X12591Y15817D1*

G1X14082Y17527D2*

G1X12712Y17527D1*

G1X12729Y16879D2*

G1X12729Y16189D1*

G1X13831Y19687D2*

G1X12746Y19687D1*

G1X17715Y15187D2*

G1X12662Y15187D1*

G1X16189Y14377D2*

G1X12729Y14377D1*

G1X16189Y14467D2*

G1X12729Y14467D1*

G1X16189Y15907D2*

G1X12655Y15907D1*

G1X13921Y11047D2*

G1X12703Y11047D1*

G1X11104Y26227D2*

G1X11104Y21943D1*

G1X13899Y12667D2*

G1X12703Y12667D1*

G1X13866Y12757D2*

G1X12703Y12757D1*

G1X16192Y15997D2*

G1X12696Y15997D1*

G1X17715Y11767D2*

G1X15345Y11767D1*

G1X13939Y17707D2*

G1X12745Y17707D1*

G1X16928Y23647D2*

G1X2368Y23647D1*

G1X16232Y16177D2*

G1X12729Y16177D1*

G1X17715Y14647D2*

G1X12729Y14647D1*

G1X12364Y15658D2*

G1X12364Y15450D1*

G1X16189Y14287D2*

G1X12729Y14287D1*

G1X12454Y15701D2*

G1X12454Y15406D1*

G1X12544Y15768D2*

G1X12544Y15339D1*

G1X11734Y15625D2*

G1X11734Y15483D1*

G1X17715Y17077D2*

G1X17666Y17077D1*

G1X9326Y12037D2*

G1X8867Y12037D1*

G1X16189Y10481D2*

G1X14959Y10481D1*

G1X14524Y32281D2*

G1X14524Y30067D1*

G1X9754Y7213D2*

G1X9754Y787D1*

G1X10924Y15672D2*

G1X10924Y15436D1*

G1X17715Y15907D2*

G1X17666Y15907D1*

G1X9754Y11525D2*

G1X9754Y9596D1*

G1X11102Y10687D2*

G1X10953Y10687D1*

G1X16140Y12449D2*

G1X15215Y12449D1*

G1X10204Y10741D2*

G1X10204Y9789D1*

G1X1033Y22747D2*

G1X394Y22747D1*

G1X17715Y17797D2*

G1X15643Y17797D1*

G1X14704Y28983D2*

G1X14704Y20515D1*

G1X17715Y14557D2*

G1X12729Y14557D1*

G1X10474Y25834D2*

G1X10474Y22194D1*

G1X14344Y26487D2*

G1X14344Y20428D1*

G1X16294Y15547D2*

G1X8278Y15547D1*

G1X13881Y11137D2*

G1X12703Y11137D1*

G1X16928Y25627D2*

G1X4348Y25627D1*

G1X8278Y6956D2*

G1X6682Y6956D1*

G1X6658Y9110D2*

G1X6682Y9086D1*

G1X8278Y7212D2*

G1X8278Y6956D1*

G1X6682Y8552D2*

G1X6682Y8256D1*

G1X9837Y11317D2*

G1X8278Y11317D1*

G1X9300Y12470D2*

G1X8278Y11448D1*

G1X8278Y10893D2*

G1X6682Y10893D1*

G1X4084Y32281D2*

G1X4084Y26895D1*

G1X8314Y27531D2*

G1X8314Y27311D1*

G1X6514Y11110D2*

G1X6514Y10194D1*

G1X6514Y15873D2*

G1X6514Y14714D1*

G1X5704Y15873D2*

G1X5704Y15072D1*

G1X9229Y15620D2*

G1X8278Y15620D1*

G1X16189Y20619D2*

G1X15023Y20619D1*

G1X8278Y22450D2*

G1X6682Y22450D1*

G1X15514Y19535D2*

G1X15514Y17927D1*

G1X6682Y22450D2*

G1X6682Y22194D1*

G1X1033Y27697D2*

G1X394Y27697D1*

G1X3364Y32281D2*

G1X3364Y26175D1*

G1X11010Y27705D2*

G1X9672Y27705D1*

G1X11010Y25834D2*

G1X9139Y25834D1*

G1X16928Y25357D2*

G1X4078Y25357D1*

G1X12094Y32281D2*

G1X12094Y30067D1*

G1X2510Y30461D2*

G1X639Y30461D1*

G1X639Y28589D1*

G1X15604Y19535D2*

G1X15604Y17837D1*

G1X2510Y30461D2*

G1X2510Y28589D1*

G1X9522Y15637D2*

G1X9299Y15637D1*

G1X12184Y25971D2*

G1X12184Y20863D1*

G1X17715Y17347D2*

G1X17666Y17347D1*

G1X17134Y18367D2*

G1X17134Y17666D1*

G1X8584Y7212D2*

G1X8584Y787D1*

G1X16928Y26437D2*

G1X14323Y26437D1*

G1X13395Y27567D2*

G1X11799Y27567D1*

G1X13395Y25971D2*

G1X11799Y25971D1*

G1X13438Y25987D2*

G1X13395Y25987D1*

G1X9312Y28983D2*

G1X9065Y28983D1*

G1X2185Y24997D2*

G1X394Y24997D1*

G1X8237Y27607D2*

G1X2117Y27607D1*

G1X7469Y28727D2*

G1X7469Y27887D1*

G1X9065Y30323D2*

G1X7469Y30323D1*

G1X9512Y28777D2*

G1X9065Y28777D1*

G1X7469Y29483D2*

G1X7469Y28727D1*

G1X7469Y30323D2*

G1X7469Y29483D1*

G1X394Y32281D2*

G1X394Y787D1*

G1X16928Y787D2*

G1X394Y787D1*

G1X16928Y8661D2*

G1X16928Y787D1*

G1X17715Y9448D2*

G1X16928Y8661D1*

G1X17715Y21258D2*

G1X17715Y9448D1*

G1X16928Y22045D2*

G1X17715Y21258D1*

G1X16928Y27950D2*

G1X16928Y22045D1*

G1X16928Y31493D2*

G1X18109Y30312D1*

G1X16928Y32281D2*

G1X16928Y31493D1*

G1X16928Y32281D2*

G1X394Y32281D1*

G1X17758Y28780D2*

G1X16928Y27950D1*

G1X16954Y28890D2*

G1X16954Y27976D1*

G1X17044Y28851D2*

G1X17044Y28066D1*

G1X17134Y28801D2*

G1X17134Y28156D1*

G1X16189Y17666D2*

G1X16189Y17470D1*

G1X16237Y10284D2*

G1X16189Y10284D1*

G1X17674Y21299D2*

G1X17674Y9407D1*

G1X17584Y9683D2*

G1X17584Y9317D1*

G1X17494Y9548D2*

G1X17494Y9227D1*

G1X17404Y9458D2*

G1X17404Y9137D1*

G1X17314Y9393D2*

G1X17314Y9047D1*

G1X17224Y9346D2*

G1X17224Y8957D1*

G1X17134Y9313D2*

G1X17134Y8867D1*

G1X17044Y9293D2*

G1X17044Y8777D1*

G1X16954Y9284D2*

G1X16954Y8687D1*

G1X16864Y9287D2*

G1X16864Y787D1*

G1X16774Y9300D2*

G1X16774Y787D1*

G1X16684Y9325D2*

G1X16684Y787D1*

G1X16234Y28763D2*

G1X16234Y20816D1*

G1X15916Y13533D2*

G1X15215Y13533D1*

G1X16234Y12457D2*

G1X16234Y11761D1*

G1X15964Y10481D2*

G1X15964Y787D1*

G1X15874Y10481D2*

G1X15874Y787D1*

G1X15604Y10481D2*

G1X15604Y787D1*

G1X15514Y10481D2*

G1X15514Y787D1*

G1X15424Y10481D2*

G1X15424Y787D1*

G1X15334Y10481D2*

G1X15334Y787D1*

G1X15244Y10481D2*

G1X15244Y787D1*

G1X15154Y10481D2*

G1X15154Y787D1*

G1X15064Y10481D2*

G1X15064Y787D1*

G1X14974Y10481D2*

G1X14974Y787D1*

G1X14884Y10486D2*

G1X14884Y787D1*

G1X14614Y10605D2*

G1X14614Y787D1*

G1X14524Y10625D2*

G1X14524Y787D1*

G1X14434Y10642D2*

G1X14434Y787D1*

G1X14344Y10671D2*

G1X14344Y787D1*

G1X14254Y10712D2*

G1X14254Y787D1*

G1X14164Y10768D2*

G1X14164Y787D1*

G1X13894Y11106D2*

G1X13894Y787D1*

G1X13804Y25998D2*

G1X13804Y787D1*

G1X16928Y7267D2*

G1X9960Y7267D1*

G1X13624Y25972D2*

G1X13624Y787D1*

G1X13395Y25997D2*

G1X13395Y25971D1*

G1X13444Y25986D2*

G1X13444Y787D1*

G1X13354Y25971D2*

G1X13354Y787D1*

G1X13264Y25971D2*

G1X13264Y787D1*
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G1X27678Y55379D2*

G1X27678Y55241D1*

G1X27731Y55379D2*

G1X27731Y55241D1*

G1X27785Y55379D2*

G1X27785Y55241D1*

G1X27838Y55379D2*

G1X27838Y55241D1*

G1X27891Y55379D2*

G1X27891Y55241D1*

G1X27944Y55379D2*

G1X27944Y55241D1*

G1X27997Y55379D2*

G1X27997Y55241D1*

G1X28050Y55379D2*

G1X28050Y55241D1*

G1X28103Y55379D2*

G1X28103Y55241D1*

G1X28156Y55379D2*

G1X28156Y55241D1*

G1X28209Y55379D2*

G1X28209Y55241D1*

G1X28262Y55379D2*

G1X28262Y55241D1*

G1X28315Y55379D2*

G1X28315Y55241D1*

G1X29112Y55379D2*

G1X29112Y55241D1*

G1X29165Y55379D2*

G1X29165Y55241D1*

G1X29218Y55379D2*

G1X29218Y55241D1*

G1X29271Y55379D2*

G1X29271Y55241D1*

G1X29324Y55379D2*

G1X29324Y55241D1*

G1X29377Y55379D2*

G1X29377Y55241D1*

G1X29430Y55379D2*

G1X29430Y55241D1*

G1X29536Y55379D2*

G1X29536Y55241D1*

G1X30333Y55379D2*

G1X30333Y55241D1*

G1X30386Y55379D2*

G1X30386Y55241D1*

G1X30439Y55379D2*

G1X30439Y55241D1*

G1X30704Y55379D2*

G1X30704Y55241D1*

G1X32137Y56011D2*

G1X32137Y55314D1*

G1X32190Y56064D2*

G1X32190Y55367D1*

G1X32244Y56117D2*

G1X32244Y55420D1*

G1X32350Y56223D2*

G1X32350Y55526D1*

G1X29483Y55379D2*

G1X29483Y55241D1*

G1X33624Y57252D2*

G1X33624Y56295D1*

G1X34155Y57252D2*

G1X34155Y56295D1*

G1X33093Y56966D2*

G1X33093Y56236D1*

G1X18336Y62859D2*

G1X18336Y59904D1*

G1X18283Y62859D2*

G1X18283Y59957D1*

G1X18230Y62859D2*

G1X18230Y60010D1*

G1X18176Y62859D2*

G1X18176Y60063D1*

G1X18123Y62859D2*

G1X18123Y60116D1*

G1X18070Y62859D2*

G1X18070Y60169D1*

G1X18017Y62859D2*

G1X18017Y60222D1*

G1X17964Y62859D2*

G1X17964Y60275D1*

G1X17911Y62859D2*

G1X17911Y60329D1*

G1X17858Y62859D2*

G1X17858Y60382D1*

G1X17805Y62859D2*

G1X17805Y60435D1*

G1X17752Y62859D2*

G1X17752Y60488D1*

G1X18389Y62859D2*

G1X18389Y59851D1*

G1X19026Y62513D2*

G1X19026Y60505D1*

G1X18973Y62566D2*

G1X18973Y60482D1*

G1X18920Y62619D2*

G1X18920Y60453D1*

G1X18867Y62672D2*

G1X18867Y60418D1*

G1X18813Y62725D2*

G1X18813Y60375D1*

G1X19928Y61610D2*

G1X19928Y60359D1*

G1X17805Y51136D2*

G1X17805Y37782D1*

G1X24812Y66136D2*

G1X24812Y61540D1*

G1X22264Y66136D2*

G1X22264Y61187D1*

G1X22211Y66136D2*

G1X22211Y61134D1*

G1X21179Y43826D2*

G1X17350Y43826D1*

G1X21232Y43773D2*

G1X17350Y43773D1*

G1X21285Y43720D2*

G1X17350Y43720D1*

G1X28107Y43561D2*

G1X17350Y43561D1*

G1X27960Y43507D2*

G1X17350Y43507D1*

G1X27862Y43454D2*

G1X17350Y43454D1*

G1X27785Y43401D2*

G1X17350Y43401D1*

G1X27722Y43348D2*

G1X17350Y43348D1*

G1X27612Y42127D2*

G1X17350Y42127D1*

G1X27655Y42074D2*

G1X17350Y42074D1*

G1X27705Y42021D2*

G1X17350Y42021D1*

G1X27765Y41968D2*

G1X17350Y41968D1*

G1X27446Y42499D2*

G1X17350Y42499D1*

G1X27458Y42446D2*

G1X17350Y42446D1*

G1X27474Y42393D2*

G1X17350Y42393D1*

G1X27493Y42340D2*

G1X17350Y42340D1*

G1X27516Y42287D2*

G1X17350Y42287D1*

G1X27543Y42233D2*

G1X17350Y42233D1*

G1X17115Y41122D2*

G1X17115Y37526D1*

G1X21441Y43614D2*

G1X17350Y43614D1*

G1X21348Y43667D2*

G1X17350Y43667D1*

G1X27431Y42605D2*

G1X17350Y42605D1*

G1X27429Y42658D2*

G1X17350Y42658D1*

G1X27429Y42711D2*

G1X17350Y42711D1*

G1X27433Y42764D2*

G1X17350Y42764D1*

G1X27440Y42817D2*

G1X17350Y42817D1*

G1X27449Y42870D2*

G1X17350Y42870D1*

G1X27463Y42924D2*

G1X17350Y42924D1*

G1X27479Y42977D2*

G1X17350Y42977D1*

G1X27500Y43030D2*

G1X17350Y43030D1*

G1X27524Y43083D2*

G1X17350Y43083D1*

G1X27552Y43136D2*

G1X17350Y43136D1*

G1X27586Y43189D2*

G1X17350Y43189D1*

G1X27624Y43242D2*

G1X17350Y43242D1*

G1X12996Y44304D2*

G1X12761Y44304D1*

G1X13293Y41096D2*

G1X13293Y37920D1*

G1X28053Y41809D2*

G1X17350Y41809D1*

G1X30184Y41756D2*

G1X17350Y41756D1*

G1X30184Y41703D2*

G1X17350Y41703D1*

G1X30184Y41650D2*

G1X17350Y41650D1*

G1X32198Y41596D2*

G1X17350Y41596D1*

G1X12994Y41490D2*

G1X12725Y41490D1*

G1X12999Y41437D2*

G1X12725Y41437D1*

G1X13011Y41384D2*

G1X12725Y41384D1*

G1X13030Y41331D2*

G1X12725Y41331D1*

G1X13059Y41278D2*

G1X12722Y41278D1*

G1X13098Y41225D2*

G1X12713Y41225D1*

G1X13152Y41172D2*

G1X12699Y41172D1*

G1X17062Y51880D2*

G1X17062Y44659D1*

G1X17009Y51933D2*

G1X17009Y44674D1*

G1X16956Y51986D2*

G1X16956Y44681D1*

G1X17327Y51614D2*

G1X17327Y44393D1*

G1X17274Y51667D2*

G1X17274Y44498D1*

G1X17221Y51720D2*

G1X17221Y44561D1*

G1X17168Y51773D2*

G1X17168Y44605D1*

G1X16902Y52039D2*

G1X16902Y44683D1*

G1X16849Y52092D2*

G1X16849Y44683D1*

G1X16796Y52145D2*

G1X16796Y44683D1*

G1X16743Y52198D2*

G1X16743Y44683D1*

G1X39367Y56088D2*

G1X37896Y56088D1*

G1X16478Y52487D2*

G1X16478Y44683D1*

G1X39367Y53806D2*

G1X38707Y53806D1*

G1X39367Y53753D2*

G1X38707Y53753D1*

G1X39367Y51470D2*

G1X38707Y51470D1*

G1X39367Y51417D2*

G1X38707Y51417D1*

G1X39367Y51364D2*

G1X38707Y51364D1*

G1X39367Y49134D2*

G1X38707Y49134D1*

G1X39367Y49081D2*

G1X38707Y49081D1*

G1X39367Y48763D2*

G1X38707Y48763D1*

G1X39367Y48816D2*

G1X38707Y48816D1*

G1X1053Y50939D2*

G1X394Y50939D1*

G1X39367Y52956D2*

G1X38707Y52956D1*

G1X39367Y52054D2*

G1X38707Y52054D1*

G1X37664Y47064D2*

G1X37614Y47064D1*

G1X39367Y47064D2*

G1X38707Y47064D1*

G1X39367Y47011D2*

G1X38707Y47011D1*

G1X39367Y50939D2*

G1X38707Y50939D1*

G1X39367Y46905D2*

G1X38707Y46905D1*

G1X39367Y46852D2*

G1X38707Y46852D1*

G1X39367Y48338D2*

G1X38707Y48338D1*

G1X39367Y46692D2*

G1X38684Y46692D1*

G1X39367Y46639D2*

G1X38664Y46639D1*

G1X39367Y46586D2*

G1X38638Y46586D1*

G1X39367Y50143D2*

G1X38707Y50143D1*

G1X39367Y44569D2*

G1X36646Y44569D1*

G1X39367Y44516D2*

G1X36593Y44516D1*

G1X39367Y44463D2*

G1X36540Y44463D1*

G1X39367Y44410D2*

G1X36487Y44410D1*

G1X39367Y44357D2*

G1X36434Y44357D1*

G1X39367Y44304D2*

G1X36381Y44304D1*

G1X39367Y44251D2*

G1X36327Y44251D1*

G1X39367Y44198D2*

G1X36274Y44198D1*

G1X39367Y44144D2*

G1X36221Y44144D1*

G1X39367Y44091D2*

G1X36168Y44091D1*

G1X39367Y44038D2*

G1X36115Y44038D1*

G1X39367Y43985D2*

G1X36062Y43985D1*

G1X39367Y43932D2*

G1X36009Y43932D1*

G1X39367Y43879D2*

G1X35956Y43879D1*

G1X39367Y43826D2*

G1X35903Y43826D1*

G1X39367Y43773D2*

G1X35850Y43773D1*

G1X39367Y46427D2*

G1X38504Y46427D1*

G1X39367Y46374D2*

G1X38451Y46374D1*

G1X39367Y46321D2*

G1X38398Y46321D1*

G1X39367Y46268D2*

G1X38345Y46268D1*

G1X39367Y46215D2*

G1X38292Y46215D1*

G1X39367Y46162D2*

G1X38238Y46162D1*

G1X39367Y46109D2*

G1X38185Y46109D1*

G1X39367Y46055D2*

G1X38132Y46055D1*

G1X39367Y43401D2*

G1X35478Y43401D1*

G1X39367Y43348D2*

G1X35425Y43348D1*

G1X39367Y43295D2*

G1X35372Y43295D1*

G1X39367Y43242D2*

G1X35319Y43242D1*

G1X39367Y43189D2*

G1X35266Y43189D1*

G1X39367Y43136D2*

G1X35213Y43136D1*

G1X39367Y43083D2*

G1X35160Y43083D1*

G1X39367Y43030D2*

G1X35107Y43030D1*

G1X39367Y42977D2*

G1X35053Y42977D1*

G1X39367Y42924D2*

G1X35000Y42924D1*

G1X39367Y42870D2*

G1X34947Y42870D1*

G1X39367Y42817D2*

G1X34894Y42817D1*

G1X39367Y42764D2*

G1X34841Y42764D1*

G1X39367Y42711D2*

G1X34788Y42711D1*

G1X39367Y42658D2*

G1X34735Y42658D1*

G1X39367Y42605D2*

G1X34682Y42605D1*

G1X39367Y42552D2*

G1X34629Y42552D1*

G1X39367Y46002D2*

G1X38079Y46002D1*

G1X39367Y45949D2*

G1X38026Y45949D1*

G1X39367Y45896D2*

G1X37973Y45896D1*

G1X39367Y45843D2*

G1X37920Y45843D1*

G1X39367Y45790D2*

G1X37867Y45790D1*

G1X39367Y45737D2*

G1X37814Y45737D1*

G1X39367Y45684D2*

G1X37761Y45684D1*

G1X39367Y43720D2*

G1X35797Y43720D1*

G1X39367Y43667D2*

G1X35744Y43667D1*

G1X39367Y43614D2*

G1X35690Y43614D1*

G1X39367Y45100D2*

G1X37177Y45100D1*

G1X39367Y45047D2*

G1X37124Y45047D1*

G1X39367Y44994D2*

G1X37071Y44994D1*

G1X39367Y44941D2*

G1X37018Y44941D1*

G1X39367Y44888D2*

G1X36964Y44888D1*

G1X39367Y44835D2*

G1X36911Y44835D1*

G1X39367Y44781D2*

G1X36858Y44781D1*

G1X39367Y44728D2*

G1X36805Y44728D1*

G1X39367Y44675D2*

G1X36752Y44675D1*

G1X39367Y44622D2*

G1X36699Y44622D1*

G1X39367Y45259D2*

G1X37336Y45259D1*

G1X39367Y45206D2*

G1X37283Y45206D1*

G1X39367Y45153D2*

G1X37230Y45153D1*

G1X39367Y45631D2*

G1X37708Y45631D1*

G1X39367Y45578D2*

G1X37655Y45578D1*

G1X39367Y45525D2*

G1X37601Y45525D1*

G1X39367Y45472D2*

G1X37548Y45472D1*

G1X39367Y45418D2*

G1X37495Y45418D1*

G1X14593Y61146D2*

G3X14017Y61402I576J521D1*

G1X3508Y49730D2*

G3X2756Y50123I752J522D1*

G1X14017Y54336D2*

G3X14541Y54539I0J777D1*

G1X4724Y56623D2*

G3X5476Y57017I0J916D1*

G1X14261Y36089D2*

G3X14257Y36005I911J84D1*

G1X11023Y45281D2*

G3X11085Y45284I0J778D1*

G1X20370Y50335D2*

G3X20620Y50275I250J488D1*

G1X1855Y49371D2*

G3X1840Y49208I901J163D1*

G1X4751Y43486D2*

G3X4496Y42910I522J576D1*

G1X6050Y42910D2*

G3X5794Y43486I777J0D1*

G1X4751Y40337D2*

G3X4495Y39760I522J577D1*

G1X20106Y40085D2*

G3X19864Y40125I242J718D1*

G1X2234Y38579D2*

G3X2387Y38210I522J0D1*

G1X27429Y42677D2*

G3X28344Y41762I915J0D1*

G1X30184Y51016D2*

G3X31100Y50100I916J0D1*

G1X19106Y39367D2*

G3X19372Y38790I758J0D1*

G1X19864Y40124D2*

G3X19107Y39367I0J757D1*

G1X14637Y55582D2*

G3X14017Y55890I620J469D1*

G1X16924Y37526D2*

G3X16172Y37920I752J521D1*

G1X23120Y50275D2*

G3X23370Y50335I0J548D1*

G1X19299Y36005D2*

G3X20077Y35227I778J0D1*

G3X20855Y36005I0J778D1*

G1X9064Y36005D2*

G3X9842Y35227I778J0D1*

G3X10620Y36005I0J778D1*

G1X10619Y36005D2*

G3X10586Y36227I777J0D1*

G1X25376Y47250D2*

G3X25598Y47282I0J777D1*

G1X25460Y48800D2*

G3X25376Y48805I84J773D1*

G1X8961Y54763D2*

G3X9044Y55113I694J350D1*

G1X14949Y51358D2*

G3X14917Y51580I777J0D1*

G1X14693Y50781D2*

G3X14949Y51358I521J577D1*

G1X35788Y58295D2*

G3X35036Y58689I752J521D1*

G1X35788Y62295D2*

G3X35036Y62689I752J521D1*

G1X35036Y56689D2*

G3X34284Y56295I0J915D1*

G1X34161Y47506D2*

G3X35036Y46859I875J268D1*

G1X29419Y58437D2*

G3X29515Y58811I681J374D1*

G1X28141Y43569D2*

G3X27429Y42677I203J892D1*

G1X20854Y36005D2*

G3X20822Y36227I777J0D1*

G1X19332Y36227D2*

G3X19300Y36005I745J222D1*

G1X16087Y36005D2*

G3X16083Y36094I915J0D1*

G1X14637Y58338D2*

G3X14017Y58646I620J469D1*

G1X9097Y36227D2*

G3X9065Y36005I745J222D1*

G1X7797Y54494D2*

G3X7898Y54351I470J226D1*

G1X12331Y59837D2*

G3X12179Y60206I521J0D1*

G1X37701Y55144D2*

G3X37952Y55774I665J630D1*

G1X14541Y46084D2*

G3X14694Y46453I369J369D1*

G1X12572Y40966D2*

G3X12725Y41335I368J369D1*

G1X10654Y40523D2*

G3X10552Y40379I369J369D1*

G1X11800Y39760D2*

G3X11717Y40110I777J0D1*

G1X10654Y40523D2*

G3X10552Y40379I369J369D1*

G1X9884Y51580D2*

G3X9852Y51358I745J222D1*

G1X10107Y49602D2*

G3X10246Y49248I522J0D1*

G1X10654Y44853D2*

G3X10501Y44484I369J369D1*

G1X10552Y40379D2*

G3X10245Y39760I471J619D1*

G1X2724Y56454D2*

G3X1950Y56028I0J915D1*

G1X35788Y60295D2*

G3X35036Y60689I752J521D1*

G1X31290Y55379D2*

G3X31658Y55532I0J522D1*

G1X37036Y46859D2*

G3X37664Y47108I0J915D1*

G1X36284Y47252D2*

G3X37036Y46859I752J522D1*

G1X35036Y46859D2*

G3X35788Y47252I0J915D1*

G1X36121Y63774D2*

G3X37036Y62859I915J0D1*

G3X37951Y63774I0J915D1*

G3X37036Y64689I915J0D1*

G3X36121Y63774I0J915D1*

G1X37036Y60859D2*

G3X37951Y61774I0J915D1*

G3X37036Y62689I915J0D1*

G1X36284Y61252D2*

G3X37036Y60859I752J522D1*

G1X37036Y58859D2*

G3X37951Y59774I0J915D1*

G3X37036Y60689I915J0D1*

G1X36284Y59252D2*

G3X37036Y58859I752J522D1*

G1X37036Y56859D2*

G3X37951Y57774I0J915D1*

G3X37036Y58689I915J0D1*

G1X36284Y57252D2*

G3X37036Y56859I752J522D1*

G1X37951Y55774D2*

G3X37036Y56689I915J0D1*

G3X36284Y56295I0J915D1*

G1X37036Y58689D2*

G3X36284Y58295I0J915D1*

G1X35036Y56859D2*

G3X35788Y57252I0J915D1*

G1X34284Y57252D2*

G3X35036Y56859I752J522D1*

G1X37036Y60689D2*

G3X36284Y60295I0J915D1*

G1X35036Y58859D2*

G3X35788Y59252I0J915D1*

G1X34284Y59252D2*

G3X35036Y58859I752J522D1*

G1X37036Y62689D2*

G3X36284Y62295I0J915D1*

G1X35036Y60859D2*

G3X35788Y61252I0J915D1*

G1X34284Y61252D2*

G3X35036Y60859I752J522D1*

G1X1809Y63539D2*

G3X2724Y62624I915J0D1*

G1X2724Y62623D2*

G3X3476Y63017I0J916D1*

G1X2724Y64454D2*

G3X1809Y63539I0J915D1*

G1X3476Y64060D2*

G3X2724Y64454I752J521D1*
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G1X37792Y7086D1*

G1X24014Y7086D1*

G1X23226Y7873D1*

G1X23226Y11810D1*

G1X22045Y12991D1*

G1X23226Y53145D2*

G1X24801Y54720D1*

G1X32281Y54720D1*

G1X33335Y55774D1*

G1X35036Y55774D1*

G1X20590Y46453D2*

G1X22164Y44878D1*

G1X29525Y44878D1*

G1X34421Y49774D1*

G1X35036Y49774D1*

G1X35036Y47774D2*

G1X34783Y48027D1*

G1X33855Y48027D1*

G1X29919Y44091D1*

G1X21652Y44091D1*

G1X19290Y46453D1*

G1X16928Y57819D2*

G1X17765Y57819D1*

G1X18502Y57082D1*

G1X20864Y57082D1*

G1X22439Y58656D1*

G1X22439Y59837D1*

G1X22833Y60231D1*

G1X24014Y60231D1*

G1X24801Y59444D1*

G1X24801Y58811D1*

G1X25982Y58811D1*

G1X37036Y14140D2*

G1X38579Y15683D1*

G1X38579Y17321D1*

G1X37068Y18833D1*

G1X37068Y18896D1*

G1X16928Y60575D2*

G1X19633Y57869D1*

G1X20864Y57869D1*

G1X21652Y58656D1*

G1X21652Y59837D1*

G1X22833Y61018D1*

G1X25195Y61018D1*

G1X27402Y58811D1*

G1X28738Y58811D1*

G1X7480Y9054D2*

G1X10235Y9054D1*

G1X11661Y10480D1*

G1X11661Y14574D1*

G1X24801Y30312D2*

G1X22833Y30312D1*

G1X7480Y11691D2*

G1X7754Y11691D1*

G1X9661Y13597D1*

G1X9661Y14574D1*

G1X4724Y63539D2*

G1X8109Y63539D1*

G1X8267Y63380D1*

G1X4724Y59539D2*

G1X6597Y59539D1*

G1X8267Y57869D1*

G1X23739Y46453D2*

G1X23739Y46621D1*

G1X23120Y47240D1*

G1X23120Y49208D1*

G1X4724Y21652D2*

G1X4699Y21627D1*

G1X2756Y21627D1*

G1X7480Y12991D2*

G1X8267Y12991D1*

G1X9161Y13885D1*

G1X9161Y14574D1*

G1X16928Y63330D2*

G1X16978Y63380D1*

G1X18896Y63380D1*

G1X20471Y61806D1*

G1X20471Y58811D1*

G1X16928Y57819D2*

G1X15749Y57819D1*

G1X15747Y57816D1*

G1X19928Y10023D2*

G1X20109Y9842D1*

G1X22045Y9842D1*

G1X23226Y53145D2*

G1X22620Y52539D1*

G1X22620Y51168D1*

G1X19928Y12778D2*

G1X20109Y12597D1*

G1X21652Y12597D1*

G1X22045Y12991D1*

G1X35036Y57774D2*

G1X33163Y57774D1*

G1X31290Y55901D1*

G1X24407Y55901D1*

G1X21926Y53420D1*

G1X21926Y53145D1*

G1X8661Y16534D2*

G1X8542Y16415D1*

G1X7480Y16415D1*

G1X31493Y30312D2*

G1X29131Y30312D1*

G1X10075Y26769D2*

G1X9842Y26769D1*

G1X8267Y28344D1*

G1X8267Y28685D1*

G1X4724Y57539D2*

G1X5842Y57539D1*

G1X8267Y55113D1*

G1X37036Y8140D2*

G1X37665Y8140D1*

G1X38186Y8661D1*

G1X38186Y10235D1*

G1X37398Y11023D1*

G1X33462Y11023D1*

G1X31100Y8661D1*

G1X25195Y8661D1*

G1X24801Y9054D1*

G1X24801Y15747D1*

G1X22045Y18502D1*

G1X22045Y18896D1*

G1X7480Y14172D2*

G1X8267Y14172D1*

G1X8661Y14566D1*

G1X8661Y14574D1*

G1X4724Y61539D2*

G1X7353Y61539D1*

G1X8267Y60625D1*

G1X10075Y29525D2*

G1X8267Y29525D1*

G1X7480Y7754D2*

G1X9723Y7754D1*

G1X12161Y10192D1*

G1X12161Y14574D1*

G1X14017Y60625D2*

G1X15694Y60625D1*

G1X15747Y60572D1*

G1X18109Y37005D2*

G1X16172Y37005D1*

G1X27131Y30312D2*

G1X24801Y30312D1*

G1X8267Y55113D2*

G1X8267Y54720D1*

G1X10629Y52358D1*

G1X22045Y15747D2*

G1X24014Y13778D1*

G1X24014Y8661D1*

G1X24801Y7873D1*

G1X31493Y7873D1*

G1X33760Y10140D1*

G1X35036Y10140D1*

G1X22120Y51168D2*

G1X22120Y52677D1*

G1X21926Y52870D1*

G1X21926Y53145D1*

G1X19928Y19077D2*

G1X20109Y18896D1*

G1X22045Y18896D1*

G1X5273Y49208D2*

G1X5273Y46059D1*

G1X37031Y20838D2*

G1X37068Y20801D1*

G1X37068Y18896D1*

G1X7480Y20352D2*

G1X11142Y20352D1*

G1X11416Y20077D1*

G1X11416Y17715D1*

G1X11161Y17459D1*

G1X11161Y16534D1*

G1X22439Y46453D2*

G1X23226Y45665D1*

G1X28928Y45665D1*

G1X35036Y51774D1*

G1X9842Y37005D2*

G1X4330Y37005D1*

G1X2756Y38579D1*

G1X2756Y39708D1*

G1X4724Y19652D2*

G1X6661Y19652D1*

G1X7361Y20352D1*

G1X7480Y20352D1*

G1X11810Y52358D2*

G1X9842Y54326D1*

G1X9842Y56294D1*

G1X8267Y57869D1*

G1X4724Y15652D2*

G1X4724Y15747D1*

G1X5392Y16415D1*

G1X7480Y16415D1*

G1X21620Y49208D2*

G1X21620Y47515D1*

G1X20590Y46453D1*

G1X22620Y49208D2*

G1X22620Y46634D1*

G1X22439Y46453D1*

G1X7480Y11691D2*

G1X7440Y11652D1*

G1X4724Y11652D1*

G1X7480Y7754D2*

G1X7377Y7652D1*

G1X4724Y7652D1*

G1X14172Y37005D2*

G1X12204Y37005D1*

G1X12991Y52358D2*

G1X11023Y54326D1*

G1X11023Y57869D1*

G1X8267Y60625D1*

G1X21120Y49208D2*

G1X21120Y48283D1*

G1X19290Y46453D1*

G1X14017Y63380D2*

G1X15694Y63380D1*

G1X15747Y63328D1*

G1X35036Y59774D2*

G1X33525Y59774D1*

G1X30439Y56688D1*

G1X23620Y56688D1*

G1X20471Y53539D1*

G1X20471Y53145D1*

G1X28344Y51177D2*

G1X24801Y51177D1*

G1X35036Y6140D2*

G1X23778Y6140D1*

G1X22045Y7873D1*

G1X22045Y9842D1*

G1X7480Y12991D2*

G1X5118Y12991D1*

G1X4724Y13385D1*

G1X4724Y13652D1*

G1X9161Y16534D2*

G1X9161Y17215D1*

G1X8661Y17715D1*

G1X7480Y17715D1*

G1X20471Y53145D2*

G1X21120Y52496D1*

G1X21120Y51168D1*

G1X12204Y37005D2*

G1X9842Y37005D1*

G1X37036Y53774D2*

G1X35036Y53774D1*

G1X14172Y52358D2*

G1X11810Y54720D1*

G1X11810Y59837D1*

G1X8267Y63380D1*

G1X7480Y17715D2*

G1X7416Y17652D1*

G1X4724Y17652D1*

G1X19928Y15928D2*

G1X20109Y15747D1*

G1X22045Y15747D1*

G1X2756Y17690D2*

G1X4685Y17690D1*

G1X4724Y17652D1*

G1X16928Y11023D2*

G1X14959Y11023D1*

G1X14629Y11353D1*

G1X14629Y11416D1*

G1X5273Y49208D2*

G1X2756Y49208D1*

G1X2756Y15722D2*

G1X4654Y15722D1*

G1X4724Y15652D1*

G1X4724Y9652D2*

G1X6882Y9652D1*

G1X7480Y9054D1*

G1X37036Y55774D2*

G1X35036Y55774D1*

G1X20620Y51168D2*

G1X20620Y51815D1*

G1X19290Y53145D1*

G1X19171Y53145D1*

G1X4724Y61539D2*

G1X2724Y61539D1*

G1X37036Y49774D2*

G1X35036Y49774D1*

G1X4724Y7652D2*

G1X2756Y7652D1*

G1X4724Y59539D2*

G1X2724Y59539D1*

G1X28344Y42677D2*

G1X28505Y42516D1*

G1X31100Y42516D1*

G1X14172Y51358D2*

G1X14172Y46453D1*

G1X12204Y44484D1*

G1X12204Y41335D1*

G1X11023Y40154D1*

G1X11023Y39760D1*

G1X37036Y6140D2*

G1X35036Y6140D1*

G1X15471Y29525D2*

G1X10075Y29525D1*

G1X4724Y11652D2*

G1X4661Y11588D1*

G1X2756Y11588D1*

G1X37036Y4140D2*

G1X35036Y4140D1*

G1X4724Y13652D2*

G1X4629Y13557D1*

G1X2756Y13557D1*

G1X16928Y60575D2*

G1X16925Y60572D1*

G1X15747Y60572D1*

G1X14017Y57869D2*

G1X14070Y57816D1*

G1X15747Y57816D1*

G1X33068Y18896D2*

G1X31706Y18896D1*

G1X4724Y57539D2*

G1X2724Y57539D1*

G1X11023Y46059D2*

G1X11416Y46059D1*

G1X11810Y46453D1*

G1X11810Y51358D1*

G1X10629Y51358D2*

G1X10629Y49602D1*

G1X11023Y49208D1*

G1X20077Y37005D2*

G1X18109Y37005D1*

G1X33855Y30312D2*

G1X31493Y30312D1*

G1X11023Y42910D2*

G1X11023Y44484D1*

G1X12991Y46453D1*

G1X12991Y51358D1*

G1X10629Y11416D2*

G1X9842Y12204D1*

G1X9842Y12991D1*

G1X10161Y13310D1*

G1X10161Y14574D1*

G1X16928Y20077D2*

G1X15023Y20077D1*

G1X14629Y19683D1*

G1X1575Y29525D2*

G1X1575Y26769D1*

G1X10629Y18109D2*

G1X10629Y16566D1*

G1X10661Y16534D1*

G1X14017Y55113D2*

G1X14070Y55061D1*

G1X15747Y55061D1*

G1X37036Y14140D2*

G1X35036Y14140D1*

G1X37036Y8140D2*

G1X35036Y8140D1*

G1X2756Y19658D2*

G1X4717Y19658D1*

G1X4724Y19652D1*

G1X16928Y16928D2*

G1X15747Y16928D1*

G1X14629Y18045D1*

G1X14629Y18109D1*

G1X37036Y59774D2*

G1X35036Y59774D1*

G1X16928Y13778D2*

G1X16140Y12991D1*

G1X14629Y12991D1*

G1X37036Y47774D2*

G1X35036Y47774D1*

G1X10629Y19683D2*

G1X9661Y18715D1*

G1X9661Y16534D1*

G1X4724Y55539D2*

G1X2724Y55539D1*

G1X4724Y63539D2*

G1X2724Y63539D1*

G1X37036Y61774D2*

G1X35036Y61774D1*

G1X7480Y21652D2*

G1X4724Y21652D1*

G1X37036Y51774D2*

G1X35036Y51774D1*

G1X24801Y51177D2*

G1X24793Y51168D1*

G1X23620Y51168D1*

G1X12597Y26769D2*

G1X10075Y26769D1*

G1X37036Y57774D2*

G1X35036Y57774D1*

G1X37036Y10140D2*

G1X35036Y10140D1*

G54D10*

G1X19864Y39367D3*

G1X31706Y18896D3*

G54D11*

G1X20864Y39367D3*

G1X30706Y18896D3*

G54D12*

G1X35036Y61774D3*

G1X35036Y59774D3*

G1X35036Y57774D3*

G1X35036Y55774D3*

G1X35036Y53774D3*

G1X35036Y51774D3*

G1X37036Y51774D3*

G1X37036Y53774D3*

G1X37036Y55774D3*

G1X37036Y57774D3*

G1X37036Y59774D3*

G1X37036Y61774D3*

G1X37036Y63774D3*

G1X35036Y49774D3*

G1X35036Y47774D3*

G1X37036Y49774D3*

G1X37036Y47774D3*

G1X4724Y55539D3*

G1X4724Y57539D3*

G1X4724Y59539D3*

G1X4724Y61539D3*

G1X2724Y61539D3*

G1X2724Y59539D3*

G1X2724Y57539D3*

G1X2724Y55539D3*

G1X2724Y53539D3*

G1X4724Y63539D3*

G1X2724Y63539D3*

G1X4724Y9652D3*

G1X4724Y11652D3*

G1X4724Y13652D3*

G1X4724Y15652D3*

G1X4724Y17652D3*

G1X4724Y19652D3*

G1X4724Y21652D3*

G1X2756Y21627D3*

G1X2756Y19658D3*

G1X2756Y17690D3*

G1X2756Y15722D3*

G1X2756Y13557D3*

G1X2756Y11588D3*

G1X2756Y9620D3*

G1X2756Y7652D3*

G1X35036Y14140D3*

G1X35036Y12140D3*

G1X35036Y10140D3*

G1X35036Y8140D3*

G1X35036Y6140D3*

G1X35036Y4140D3*

G1X37036Y4140D3*

G1X37036Y6140D3*

G1X37036Y8140D3*

G1X37036Y10140D3*

G1X37036Y12140D3*

G1X37036Y14140D3*

G1X37036Y16140D3*

G1X15172Y36005D3*

G1X16172Y37005D3*

G1X28131Y31312D3*

G1X27131Y30312D3*

G1X2756Y49208D3*

G1X2756Y39708D3*

G1X37031Y30338D3*

G1X37031Y20838D3*

G1X28344Y42677D3*

G1X31100Y51016D3*

G1X1575Y26769D3*

G1X10075Y29525D3*

G54D13*

G1X35036Y63774D3*

G1X4724Y53539D3*

G1X4724Y7652D3*

G1X35036Y16140D3*

G1X14172Y37005D3*

G1X29131Y30312D3*

G1X28344Y51177D3*

G1X31100Y42516D3*

G1X10075Y26769D3*

G1X1575Y29525D3*

G54D17*

G1X16928Y12778D3*

G1X19928Y12778D3*

G1X19928Y13778D3*

G1X16928Y10023D3*

G1X19928Y10023D3*

G1X19928Y11023D3*

G1X16928Y19077D3*

G1X19928Y19077D3*

G1X19928Y20077D3*

G1X16928Y15928D3*

G1X19928Y15928D3*

G1X19928Y16928D3*

G54D18*

G1X16928Y13778D3*

G1X16928Y11023D3*

G1X16928Y20077D3*

G1X16928Y16928D3*

G54D19*

G1X15172Y42955D3*

G1X28131Y24362D3*

G54D25*

G1X23120Y49208D3*

G1X22620Y49208D3*

G1X22120Y49208D3*

G1X21620Y49208D3*

G1X21120Y49208D3*

G1X20620Y49208D3*

G1X20120Y49208D3*

G1X20120Y51168D3*

G1X20620Y51168D3*

G1X21120Y51168D3*

G1X21620Y51168D3*

G1X22120Y51168D3*

G1X22620Y51168D3*

G1X23120Y51168D3*

G1X23620Y51168D3*

G1X9161Y16534D3*

G1X9661Y16534D3*

G1X10161Y16534D3*

G1X10661Y16534D3*

G1X11161Y16534D3*

G1X11661Y16534D3*

G1X12161Y16534D3*

G1X12161Y14574D3*

G1X11661Y14574D3*

G1X11161Y14574D3*

G1X10661Y14574D3*

G1X10161Y14574D3*

G1X9661Y14574D3*

G1X9161Y14574D3*

G1X8661Y14574D3*

G54D26*

G1X23620Y49208D3*

G1X8661Y16534D3*

G54D37*

G1X19471Y29525D3*

G1X17471Y29525D3*

G1X16471Y29525D3*

G1X15471Y29525D3*

G1X23226Y64561D3*

G1X23226Y58811D3*

G1X8267Y55113D3*

G1X14017Y55113D3*

G1X25982Y64561D3*

G1X25982Y58811D3*

G1X8267Y57869D3*

G1X14017Y57869D3*

G1X28738Y64561D3*

G1X28738Y58811D3*

G1X8267Y60625D3*

G1X14017Y60625D3*

G1X20471Y64561D3*

G1X20471Y58811D3*

G1X8267Y63380D3*

G1X14017Y63380D3*

G1X11023Y49208D3*

G1X5273Y49208D3*

G1X11023Y46059D3*

G1X5273Y46059D3*

G1X11023Y42910D3*

G1X5273Y42910D3*

G1X11023Y39760D3*

G1X5273Y39760D3*

G1X33068Y18896D3*

G1X37068Y18896D3*

G1X22045Y15747D3*

G1X26045Y15747D3*

G1X22045Y18896D3*

G1X26045Y18896D3*

G1X22045Y9842D3*

G1X26045Y9842D3*

G1X22045Y12991D3*

G1X26045Y12991D3*

G1X10629Y12991D3*

G1X14629Y12991D3*

G1X10629Y11416D3*

G1X14629Y11416D3*

G1X10629Y19683D3*

G1X14629Y19683D3*

G1X10629Y18109D3*

G1X14629Y18109D3*

G1X20077Y36005D3*

G1X9842Y36005D3*

G1X25376Y48027D3*

G1X33855Y31312D3*

G1X22833Y31312D3*

G1X13597Y26769D3*

G1X10629Y51358D3*

G1X11810Y51358D3*

G1X12991Y51358D3*

G1X14172Y51358D3*

G54D38*

G1X20471Y29525D3*

G1X20471Y53145D3*

G1X19171Y53145D3*

G1X23226Y53145D3*

G1X21926Y53145D3*

G1X22439Y46453D3*

G1X23739Y46453D3*

G1X19290Y46453D3*

G1X20590Y46453D3*

G1X23620Y39367D3*

G1X22320Y39367D3*

G1X7480Y9054D3*

G1X7480Y7754D3*

G1X7480Y12991D3*

G1X7480Y11691D3*

G1X7480Y17715D3*

G1X7480Y16415D3*

G1X7480Y21652D3*

G1X7480Y20352D3*

G1X16928Y55063D3*

G1X16928Y56413D3*

G1X16928Y57819D3*

G1X16928Y59169D3*

G1X16928Y60575D3*

G1X16928Y61925D3*

G1X16928Y63330D3*

G1X16928Y64680D3*

G1X15747Y55901D3*

G1X15747Y55061D3*

G1X15747Y58656D3*

G1X15747Y57816D3*

G1X15747Y61412D3*

G1X15747Y60572D3*

G1X15747Y64168D3*

G1X15747Y63328D3*

G1X18109Y37005D3*

G1X18109Y36165D3*

G1X12204Y37005D3*

G1X12204Y36165D3*

G1X24801Y51177D3*

G1X24801Y50337D3*

G1X20077Y37005D3*

G1X9842Y37005D3*

G1X26376Y48027D3*

G1X29131Y52751D3*

G1X28291Y52751D3*

G1X31493Y30312D3*

G1X31493Y31152D3*

G1X24801Y30312D3*

G1X24801Y31152D3*

G1X33855Y30312D3*

G1X22833Y30312D3*

G1X7480Y14172D3*

G1X7480Y15012D3*

G1X12597Y26769D3*

G1X8267Y29525D3*

G1X8267Y28685D3*

G1X10629Y52358D3*

G1X11810Y52358D3*

G1X12991Y52358D3*

G1X14172Y52358D3*

G54D39*

G1X19290Y48027D3*

G1X19290Y59837D3*

G1X27318Y58811D3*

G1X24180Y48040D3*

G1X24770Y58790D3*

G1X24801Y53145D3*

M2*
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G4_C Author: OrCAD GerbTool(tm) 8.1.1 Mon Feb 24 11:52:35 2003*

G4 Mass Parameters *

G4 Image *

G4 Aperture Definitions *

G4 Plot Data *

%LPD*%

%FSLAX34Y34*%

%MOIN*%

%AD*%

%ADD10C,0.066900*%

%ADD11R,0.066900X0.066900*%

%ADD12C,0.098400*%

%ADD13R,0.098400X0.098400*%

%ADD14C,0.086600*%

%ADD15O,0.157500X0.066900*%

%ADD16R,0.157500X0.066900*%

%ADD17C,0.059000*%

%ADD18R,0.059000X0.059000*%

%ADD19C,0.149600*%

%ADD20C,0.074800*%

%ADD21R,0.074800X0.074800*%

%ADD22R,0.086600X0.086600*%

%ADD23C,0.008000*%

%ADD24C,0.011800*%

%ADD25O,0.025000X0.094000*%

%ADD26R,0.025000X0.094000*%

%ADD27C,0.001000*%

%ADD28C,0.006000*%

%ADD29C,0.012000*%

%ADD30C,0.010000*%

%ADD31C,0.035400*%

%ADD32C,0.050000*%

%ADD33C,0.013800*%

%ADD34C,0.005900*%

%ADD35C,0.055000*%

%ADD36C,0.019700*%

%ADD37C,0.070900*%

%ADD38R,0.070900X0.070900*%

%ADD39C,0.059000*%

G4_C OrCAD GerbTool Tool List *

G54D30*

G1X24042Y-13135D2*

G1X24208Y-13302D1*

G1X24542Y-13302D1*

G1X24708Y-13135D1*

G1X24708Y-12968D1*

G1X24375Y-12635D1*

G1X24708Y-12302D1*

G1X24042Y-12302D1*

G1X23258Y-13302D2*

G1X23758Y-12302D1*

G1X23092Y-12302D1*

G1X22808Y-13302D2*

G1X22475Y-13302D1*

G1X22642Y-13302D2*

G1X22642Y-12302D1*

G1X22475Y-12468D1*

G1X12312Y-13302D2*

G1X11729Y-13302D1*

G1X11729Y-12302D1*

G1X11446Y-12968D2*

G1X10779Y-12968D1*

G1X11446Y-13302D2*

G1X11446Y-12802D1*

G1X11196Y-12302D1*

G1X11029Y-12302D1*

G1X10779Y-12802D1*

G1X10779Y-13302D1*

G1X10162Y-13302D2*

G1X10162Y-12302D1*

G1X10496Y-12302D2*

G1X9829Y-12302D1*

G1X8962Y-13302D2*

G1X8879Y-13135D1*

G1X8879Y-12468D1*

G1X8962Y-12302D1*

G1X9462Y-12302D1*

G1X9546Y-12468D1*

G1X9546Y-13135D1*

G1X9462Y-13302D1*

G1X8962Y-13302D1*

G1X8262Y-13302D2*

G1X8262Y-12302D1*

G1X8596Y-12302D2*

G1X7929Y-12302D1*

G1X24708Y-11441D2*

G1X24264Y-11441D1*

G1X24708Y-10996D1*

G1X24708Y-10885D1*

G1X24653Y-10774D1*

G1X24319Y-10774D1*

G1X24264Y-10885D1*

G1X10869Y-11441D2*

G1X10869Y-11107D1*

G1X11092Y-11441D2*

G1X11092Y-11107D1*

G1X11036Y-10996D1*

G1X10925Y-10996D1*

G1X10869Y-11107D1*

G1X10814Y-10996D1*

G1X10703Y-10996D1*

G1X10647Y-11107D1*

G1X10647Y-11441D1*

G1X10169Y-11441D2*

G1X10169Y-11107D1*

G1X10392Y-11441D2*

G1X10392Y-11107D1*

G1X10336Y-10996D1*

G1X10225Y-10996D1*

G1X10169Y-11107D1*

G1X10114Y-10996D1*

G1X10003Y-10996D1*

G1X9947Y-11107D1*

G1X9947Y-11441D1*

G1X8464Y-11441D2*

G1X8353Y-11329D1*

G1X8297Y-11218D1*

G1X8297Y-10996D1*

G1X8353Y-10885D1*

G1X8464Y-10774D1*

G1X8575Y-10774D1*

G1X8686Y-10885D1*

G1X8742Y-10996D1*

G1X8742Y-11218D1*

G1X8686Y-11329D1*

G1X8575Y-11441D1*

G1X8464Y-11441D1*

G1X7764Y-11441D2*

G1X7653Y-11329D1*

G1X7597Y-11218D1*

G1X7597Y-10996D1*

G1X7653Y-10885D1*

G1X7764Y-10774D1*

G1X7875Y-10774D1*

G1X7986Y-10885D1*

G1X8042Y-10996D1*

G1X8042Y-11218D1*

G1X7986Y-11329D1*

G1X7875Y-11441D1*

G1X7764Y-11441D1*

G1X7286Y-11107D2*

G1X7342Y-10996D1*

G1X7342Y-10885D1*

G1X7286Y-10774D1*

G1X6953Y-10774D1*

G1X6897Y-10885D1*

G1X6897Y-10996D1*

G1X6953Y-11107D1*

G1X7286Y-11107D1*

G1X7342Y-11218D1*

G1X7342Y-11329D1*

G1X7286Y-11441D1*

G1X6953Y-11441D1*

G1X6897Y-11329D1*

G1X6897Y-11218D1*

G1X6953Y-11107D1*

G1X6531Y-11441D2*

G1X6642Y-11441D1*

G1X6642Y-11329D1*

G1X6531Y-11329D1*

G1X6531Y-11441D1*

G1X5719Y-11329D2*

G1X5831Y-11441D1*

G1X6053Y-11441D1*

G1X6164Y-11329D1*

G1X6164Y-11218D1*

G1X5942Y-10996D1*

G1X6164Y-10774D1*

G1X5719Y-10774D1*

G1X24653Y-9607D2*

G1X24708Y-9496D1*

G1X24708Y-9385D1*

G1X24653Y-9274D1*

G1X24319Y-9274D1*

G1X24264Y-9385D1*

G1X24264Y-9496D1*

G1X24319Y-9607D1*

G1X24653Y-9607D1*

G1X24708Y-9718D1*

G1X24708Y-9829D1*

G1X24653Y-9941D1*

G1X24319Y-9941D1*

G1X24264Y-9829D1*

G1X24264Y-9718D1*

G1X24319Y-9607D1*

G1X10869Y-9941D2*

G1X10869Y-9607D1*

G1X11092Y-9941D2*

G1X11092Y-9607D1*

G1X11036Y-9496D1*

G1X10925Y-9496D1*

G1X10869Y-9607D1*

G1X10814Y-9496D1*

G1X10703Y-9496D1*

G1X10647Y-9607D1*

G1X10647Y-9941D1*

G1X10169Y-9941D2*

G1X10169Y-9607D1*

G1X10392Y-9941D2*

G1X10392Y-9607D1*

G1X10336Y-9496D1*

G1X10225Y-9496D1*

G1X10169Y-9607D1*

G1X10114Y-9496D1*

G1X10003Y-9496D1*

G1X9947Y-9607D1*

G1X9947Y-9941D1*

G1X8464Y-9941D2*

G1X8353Y-9829D1*

G1X8297Y-9718D1*

G1X8297Y-9496D1*

G1X8353Y-9385D1*

G1X8464Y-9274D1*

G1X8575Y-9274D1*

G1X8686Y-9385D1*

G1X8742Y-9496D1*

G1X8742Y-9718D1*

G1X8686Y-9829D1*

G1X8575Y-9941D1*

G1X8464Y-9941D1*

G1X7764Y-9941D2*

G1X7653Y-9829D1*

G1X7597Y-9718D1*

G1X7597Y-9496D1*

G1X7653Y-9385D1*

G1X7764Y-9274D1*

G1X7875Y-9274D1*

G1X7986Y-9385D1*

G1X8042Y-9496D1*

G1X8042Y-9718D1*

G1X7986Y-9829D1*

G1X7875Y-9941D1*

G1X7764Y-9941D1*

G1X7286Y-9607D2*

G1X7342Y-9496D1*

G1X7342Y-9385D1*

G1X7286Y-9274D1*

G1X6953Y-9274D1*

G1X6897Y-9385D1*

G1X6897Y-9496D1*

G1X6953Y-9607D1*

G1X7286Y-9607D1*

G1X7342Y-9718D1*

G1X7342Y-9829D1*

G1X7286Y-9941D1*

G1X6953Y-9941D1*

G1X6897Y-9829D1*

G1X6897Y-9718D1*

G1X6953Y-9607D1*

G1X6531Y-9941D2*

G1X6642Y-9941D1*

G1X6642Y-9829D1*

G1X6531Y-9829D1*

G1X6531Y-9941D1*

G1X6164Y-9941D2*

G1X5942Y-9941D1*

G1X6053Y-9941D2*

G1X6053Y-9274D1*

G1X5942Y-9385D1*

G1X24375Y-8441D2*

G1X24708Y-7774D1*

G1X24264Y-7774D1*

G1X23730Y-8441D2*

G1X23619Y-8329D1*

G1X23564Y-8218D1*

G1X23564Y-7996D1*

G1X23619Y-7885D1*

G1X23730Y-7774D1*

G1X23842Y-7774D1*

G1X23953Y-7885D1*

G1X24008Y-7996D1*

G1X24008Y-8218D1*

G1X23953Y-8329D1*

G1X23842Y-8441D1*

G1X23730Y-8441D1*

G1X23308Y-8441D2*

G1X23086Y-8441D1*

G1X23197Y-8441D2*

G1X23197Y-7774D1*

G1X23086Y-7885D1*

G1X10869Y-8441D2*

G1X10869Y-8107D1*

G1X11092Y-8441D2*

G1X11092Y-8107D1*

G1X11036Y-7996D1*

G1X10925Y-7996D1*

G1X10869Y-8107D1*

G1X10814Y-7996D1*

G1X10703Y-7996D1*

G1X10647Y-8107D1*

G1X10647Y-8441D1*

G1X10169Y-8441D2*

G1X10169Y-8107D1*

G1X10392Y-8441D2*

G1X10392Y-8107D1*

G1X10336Y-7996D1*

G1X10225Y-7996D1*

G1X10169Y-8107D1*

G1X10114Y-7996D1*

G1X10003Y-7996D1*

G1X9947Y-8107D1*

G1X9947Y-8441D1*

G1X8686Y-8107D2*

G1X8353Y-8107D1*

G1X8297Y-7996D1*

G1X8297Y-7885D1*

G1X8353Y-7774D1*

G1X8686Y-7774D1*

G1X8742Y-7885D1*

G1X8742Y-7996D1*

G1X8519Y-8441D1*

G1X7986Y-8107D2*

G1X7653Y-8107D1*

G1X7597Y-7996D1*

G1X7597Y-7885D1*

G1X7653Y-7774D1*

G1X7986Y-7774D1*

G1X8042Y-7885D1*

G1X8042Y-7996D1*

G1X7819Y-8441D1*

G1X7342Y-8218D2*

G1X6897Y-8218D1*

G1X7119Y-7774D1*

G1X7230Y-7774D1*

G1X7230Y-8441D1*

G1X6531Y-8441D2*

G1X6642Y-8441D1*

G1X6642Y-8329D1*

G1X6531Y-8329D1*

G1X6531Y-8441D1*

G1X6164Y-8441D2*

G1X5942Y-8441D1*

G1X6053Y-8441D2*

G1X6053Y-7774D1*

G1X5942Y-7885D1*

G1X24319Y-6607D2*

G1X24653Y-6607D1*

G1X24708Y-6718D1*

G1X24708Y-6829D1*

G1X24653Y-6941D1*

G1X24319Y-6941D1*

G1X24264Y-6829D1*

G1X24264Y-6718D1*

G1X24486Y-6274D1*

G1X23564Y-6829D2*

G1X23619Y-6941D1*

G1X23953Y-6941D1*

G1X24008Y-6829D1*

G1X24008Y-6607D1*

G1X23897Y-6496D1*

G1X23564Y-6496D1*

G1X23564Y-6274D1*

G1X24008Y-6274D1*

G1X10869Y-6941D2*

G1X10869Y-6607D1*

G1X11092Y-6941D2*

G1X11092Y-6607D1*

G1X11036Y-6496D1*

G1X10925Y-6496D1*

G1X10869Y-6607D1*

G1X10814Y-6496D1*

G1X10703Y-6496D1*

G1X10647Y-6607D1*

G1X10647Y-6941D1*

G1X10169Y-6941D2*

G1X10169Y-6607D1*

G1X10392Y-6941D2*

G1X10392Y-6607D1*

G1X10336Y-6496D1*

G1X10225Y-6496D1*

G1X10169Y-6607D1*

G1X10114Y-6496D1*

G1X10003Y-6496D1*

G1X9947Y-6607D1*

G1X9947Y-6941D1*

G1X8464Y-6941D2*

G1X8353Y-6829D1*

G1X8297Y-6718D1*

G1X8297Y-6496D1*

G1X8353Y-6385D1*

G1X8464Y-6274D1*

G1X8575Y-6274D1*

G1X8686Y-6385D1*

G1X8742Y-6496D1*

G1X8742Y-6718D1*

G1X8686Y-6829D1*

G1X8575Y-6941D1*

G1X8464Y-6941D1*

G1X7764Y-6941D2*

G1X7653Y-6829D1*

G1X7597Y-6718D1*

G1X7597Y-6496D1*

G1X7653Y-6385D1*

G1X7764Y-6274D1*

G1X7875Y-6274D1*

G1X7986Y-6385D1*

G1X8042Y-6496D1*

G1X8042Y-6718D1*

G1X7986Y-6829D1*

G1X7875Y-6941D1*

G1X7764Y-6941D1*

G1X7286Y-6607D2*

G1X7342Y-6496D1*

G1X7342Y-6385D1*

G1X7286Y-6274D1*

G1X6953Y-6274D1*

G1X6897Y-6385D1*

G1X6897Y-6496D1*

G1X6953Y-6607D1*

G1X7286Y-6607D1*

G1X7342Y-6718D1*

G1X7342Y-6829D1*

G1X7286Y-6941D1*

G1X6953Y-6941D1*

G1X6897Y-6829D1*

G1X6897Y-6718D1*

G1X6953Y-6607D1*

G1X6531Y-6941D2*

G1X6642Y-6941D1*

G1X6642Y-6829D1*

G1X6531Y-6829D1*

G1X6531Y-6941D1*

G1X5886Y-6941D2*

G1X5775Y-6829D1*

G1X5719Y-6718D1*

G1X5719Y-6496D1*

G1X5775Y-6385D1*

G1X5886Y-6274D1*

G1X5997Y-6274D1*

G1X6108Y-6385D1*

G1X6164Y-6496D1*

G1X6164Y-6718D1*

G1X6108Y-6829D1*

G1X5997Y-6941D1*

G1X5886Y-6941D1*

G1X33112Y-4802D2*

G1X32612Y-4802D1*

G1X33279Y-5302D2*

G1X32612Y-5302D1*

G1X32612Y-4302D1*

G1X33279Y-4302D1*

G1X31996Y-5302D2*

G1X31996Y-4302D1*

G1X32329Y-4302D2*

G1X31662Y-4302D1*

G1X30796Y-5302D2*

G1X30712Y-5135D1*

G1X30712Y-4468D1*

G1X30796Y-4302D1*

G1X31296Y-4302D1*

G1X31379Y-4468D1*

G1X31379Y-5135D1*

G1X31296Y-5302D1*

G1X30796Y-5302D1*

G1X30429Y-4302D2*

G1X30429Y-5302D1*

G1X30262Y-5135D1*

G1X29929Y-4468D1*

G1X29762Y-4302D1*

G1X29762Y-5302D1*

G1X23925Y-5302D2*

G1X23925Y-4802D1*

G1X24258Y-4302D2*

G1X24008Y-4802D1*

G1X23842Y-4802D1*

G1X23592Y-4302D1*

G1X22975Y-5302D2*

G1X22975Y-4302D1*

G1X23308Y-4302D2*

G1X22642Y-4302D1*

G1X22025Y-4968D2*

G1X22358Y-5302D1*

G1X21692Y-5135D2*

G1X21775Y-5302D1*

G1X22108Y-5302D1*

G1X22192Y-5135D1*

G1X22358Y-4968D1*

G1X22358Y-4468D1*

G1X22275Y-4302D1*

G1X21775Y-4302D1*

G1X21692Y-4468D1*

G1X21692Y-5135D1*

G1X17408Y-5302D2*

G1X16825Y-5302D1*

G1X16825Y-4302D1*

G1X15958Y-5302D2*

G1X15875Y-5135D1*

G1X15875Y-4468D1*

G1X15958Y-4302D1*

G1X16458Y-4302D1*

G1X16542Y-4468D1*

G1X16542Y-5135D1*

G1X16458Y-5302D1*

G1X15958Y-5302D1*

G1X15258Y-5302D2*

G1X15258Y-4302D1*

G1X15592Y-4302D2*

G1X14925Y-4302D1*

G1X9587Y-5302D2*

G1X9587Y-4302D1*

G1X9421Y-4468D1*

G1X9254Y-4802D1*

G1X9087Y-4468D1*

G1X8921Y-4302D1*

G1X8921Y-5302D1*

G1X8637Y-4968D2*

G1X7971Y-4968D1*

G1X8637Y-5302D2*

G1X8637Y-4802D1*

G1X8387Y-4302D1*

G1X8221Y-4302D1*

G1X7971Y-4802D1*

G1X7971Y-5302D1*

G1X7687Y-5302D2*

G1X7354Y-5302D1*

G1X7521Y-5302D2*

G1X7521Y-4302D1*

G1X7687Y-4302D2*

G1X7354Y-4302D1*

G1X6321Y-5302D2*

G1X6321Y-4302D1*

G1X6237Y-5302D2*

G1X6737Y-5302D1*

G1X6904Y-4968D1*

G1X6904Y-4635D1*

G1X6737Y-4302D1*

G1X6237Y-4302D1*

G1X3150Y-5302D2*

G1X3150Y-4302D1*
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ресурсы к статье_raxp_энкодер датчика приращений. часть 1/схема модуля опторазвязки и передачи-приема дифф.сигналов MS-1/MS-1.DTS

*********************************************

*                                           *

* DRILL TAPE SUMMARY REPORT                 *

*                                           *

* \\ALEKSEY\C\PROJECT\MK_4\MS_USO\MS-1.MAX  *

* Mon Feb 24 11:46:07 2003                  *

*                                           *

*********************************************



TOOL     SIZE     QUANTITY FEED     SPEED    

---------------------------------------------

T1       31       56       200      100                                                                                 

T2       59       107      200      100                                                                                 

T3       70       8        200      100                                                                                 

T4       149      2        200      100                                                                                 








ресурсы к статье_raxp_энкодер датчика приращений. часть 1/схема модуля опторазвязки и передачи-приема дифф.сигналов MS-1/MS-1.GTD

{Program	OrCAD GerbTool(tm)

	{Version	8.1.1}

	{Created	Mon Feb 24 11:52:32 2003}

}

{Environment

	{SketchMode	No}

	{OverlayMode	No}

	{ShowErrors	No}

	{ViewComposites	No}

	{GridSnap	No}

	{GridSize	0.2500, 0.2500}

	{GridVisible	No}

	{OrthoSnap	No}

	{SnapAngle	45.0000}

	{ViewMetric	No}

	{ActiveLayer	8}

	{CurrentDcode	10}

	{BkColor	black}

	{Undo		Yes}

	{PreviousView	-6.732, -1.239, 10.004, 8.762}

	{FilmBox	18.000, 14.000, yellow}

	{NetID		0}

	{Flags		0x80000000}

}

{SelectCriteria

	{Mode		Window}

	{Boundary	Exclude}

	{Flashes	No}

	{Draws		Yes}

	{Arcs		Yes}

	{Vertex		No}

	{Dcode		0}

	{Layer		8}

}

{Views

}

{Layers

	{Layer	1

		{File		MS-1.TOP}

		{LyrName	-}

		{ApList		$x1.map}

		{Visibility	Off}

		{FlashColor	cyan}

		{DrawColor	cyan}

		{Type		Top}

		{Polarity	Dark}

		{Key		0}

		{Ftype		Gerber}

		{Extents	0.108, 0.365, 3.753, 6.492}

		{NetID		0}

		{Virtual	No}

	}

	{Layer	2

		{File		MS-1.BOT}

		{LyrName	-}

		{ApList		$x2.map}

		{Visibility	Off}

		{FlashColor	red}

		{DrawColor	red}

		{Type		Bottom}

		{Polarity	Dark}

		{Key		0}

		{Ftype		Gerber}

		{Extents	0.034, 0.074, 3.942, 6.617}

		{NetID		0}

		{Virtual	No}

	}

	{Layer	3

		{File		MS-1.SMT}

		{LyrName	-}

		{ApList		$x3.map}

		{Visibility	Off}

		{FlashColor	green}

		{DrawColor	green}

		{Type		Other}

		{Polarity	Dark}

		{Key		0}

		{Ftype		Gerber}

		{Extents	0.108, 0.365, 3.753, 6.492}

		{NetID		0}

		{Virtual	No}

	}

	{Layer	4

		{File		MS-1.SMB}

		{LyrName	-}

		{ApList		$x4.map}

		{Visibility	Off}

		{FlashColor	vga16yellow}

		{DrawColor	vga16yellow}

		{Type		Other}

		{Polarity	Dark}

		{Key		0}

		{Ftype		Gerber}

		{Extents	0.108, 0.365, 3.753, 6.503}

		{NetID		0}

		{Virtual	No}

	}

	{Layer	5

		{File		MS-1.SST}

		{LyrName	-}

		{ApList		$x5.map}

		{Visibility	Off}

		{FlashColor	white}

		{DrawColor	white}

		{Type		Other}

		{Polarity	Dark}

		{Key		0}

		{Ftype		Gerber}

		{Extents	0.094, 0.146, 3.872, 6.604}

		{NetID		0}

		{Virtual	No}

	}

	{Layer	6

		{File		MS-1.SSB}

		{LyrName	-}

		{ApList		$x6.map}

		{Visibility	Off}

		{FlashColor	yellow}

		{DrawColor	yellow}

		{Type		Other}

		{Polarity	Dark}

		{Key		0}

		{Ftype		Gerber}

		{Extents	0.574, 0.724, 3.273, 6.541}

		{NetID		0}

		{Virtual	No}

	}

	{Layer	7

		{File		MS-1.DRD}

		{LyrName	-}

		{ApList		$x7.map}

		{Visibility	Off}

		{FlashColor	red}

		{DrawColor	red}

		{Type		Other}

		{Polarity	Dark}

		{Key		0}

		{Ftype		Gerber}

		{Extents	-0.018, -1.407, 3.994, 6.710}

		{NetID		0}

		{Virtual	No}

	}

	{Layer	8

		{File		temp0008.gbr}

		{LyrName	-}

		{ApList		$x1.map}

		{Visibility	On}

		{FlashColor	blue}

		{DrawColor	col2}

		{Type		Other}

		{Polarity	Dark}

		{Key		0}

		{Ftype		Gerber}

		{Extents	0.000, 0.000, 3.976, 6.692}

		{NetID		0}

		{Virtual	No}

	}

}

{Format	Gerber

	{Dialect		RS274X}

	{m.n			3.4}

	{Mode			Absolute}

	{ZeroSuppression	Leading}

	{Terminator		0x2a, 0xd, 0xa}

	{Metric			No}

	{Modal			No}

	{UserData		Yes}

	{Nets			No}

	{Gcmds			Yes}

	{CharSet		ASCII}

	{Arcs360		No}

	{ArcsModal		Yes}

	{HonorCrLf		No}

	{Comments		Yes}

	{Flags			0}

}

{Format	Drill

	{Dialect		Excellon}

	{m.n			2.4}

	{Mode			Absolute}

	{ZeroSuppression	Leading}

	{Terminator		0xd, 0xa}

	{Metric			Yes}

	{Modal			No}

	{UserData		No}

	{Nets			No}

	{Gcmds			No}

	{CharSet		ASCII}

	{Arcs360		No}

	{ArcsModal		Yes}

	{HonorCrLf		No}

	{Comments		No}

	{Flags			0}

}

{Format	Mill

	{Dialect		Excellon}

	{m.n			2.3}

	{Mode			Absolute}

	{ZeroSuppression	Leading}

	{Terminator		0xd, 0xa}

	{Metric			No}

	{Modal			No}

	{UserData		No}

	{Nets			No}

	{Gcmds			No}

	{CharSet		ASCII}

	{Arcs360		No}

	{ArcsModal		Yes}

	{HonorCrLf		No}

	{Comments		No}

	{Flags			0}

}

{Extensions

	{Gerber		gbr}

	{ApLists	map}

	{Drill		drl}

	{Mill		nc}

	{Tool		tl}

	{HPGL		plt}

	{PostScript	ps}

	{LaserJet	lj}

}

{Plot

	{HPGL

		{OutFile	}

		{MediaSize	34.000, 22.000}

		{Offset		0.000, 0.000}

		{Scale		1.0000}

		{Border	No 0}

		{PenWidth	0.010}

		{PenSpeed	60}

		{Pens

			{Layer 1	1	1}

			{Layer 2	1	1}

			{Layer 3	1	1}

			{Layer 4	1	1}

			{Layer 5	1	1}

			{Layer 6	1	1}

			{Layer 7	1	1}

			{Layer 8	1	1}

		}

		{Spread	No}

		{SpreadOffset

		}

		{PadsOnly	No}

		{Mode		Sketch}

		{Rotate		No}

	}

	{PostScript

		{OutFile	}

		{MediaSize	8.000, 10.500}

		{Offset		0.000, 0.000}

		{Scale		1.0000}

		{PadsOnly	No}

		{Mode		Sketch}

		{Rotate		No}

		{GreyScale	No}

		{Border	No}

	}

}

{Merge

	{HPGL

		{PlotSize	Small}

		{Rotate		No}

		{Pens

			{1	D10}

			{2	D10}

			{3	D10}

			{4	D10}

			{5	D10}

			{6	D10}

			{7	D10}

			{8	D10}

		}

	}

}

{Text

	{Filename	}

	{Height		0.1000}

	{Width		0.1000}

	{LineSpace	1.0000}

	{CharSpace	1.0000}

	{Rotate		No}

	{Slant		0}

	{Mirror		No}

}

{ApReport

	{Layer		1}

	{SortBy		DCode}

}

{Rotate

	{Degrees	90.00}

	{Pivot		Center}

}

{Mirror

	{Direction	Vert}

	{Pivot		Center}

}

{DcodeScale

	{Fixed		Yes}

	{Scale		0.1000, 0.1000}

}

{Panelize

	{AutoPanel		Yes}

	{Virtual		No}

	{Rows			0}

	{Cols			0}

	{TabSize		0.0000, 0.0000}

	{ImageSpacing		0.0000, 0.0000}

	{AutoVent		No}

	{VentSpacing		0.0000, 0.0000}

	{VentBorder		0.0000}

	{VentDCode		0}

	{VentLayer		0}

}

{Spread

	{AutoSpread		No}

	{Rows			1}

	{Cols			1}

	{TabSize		0.0000, 0.0000}

	{Layer			0}

	{SortType		Col}

}

{DRC

	{RepFile		}

	{Layer			1}

	{Pad2Pad		0.0060}

	{Pad2Trace		0.0060}

	{Trace2Trace		0.0060}

	{Border		0.0250}

	{MinFlash		0.0100}

	{MinTrace		0.0020}

	{MinRing		0.0000}

	{DrillLayer		0}

	{BorderLayer		0}

	{HiliLayer		0}

	{IgnoreSelGrp		No}

	{UseToolSize		No}

	{WellBehaved		No}

	{WindowMode		No}

	{Stubs		Yes}

	{ErrorCount		0}

	{MaxErrors		100}

}

{Snoman

	{RepFile		}

	{FromLayer		0}

	{ToLayer		1}

	{DCode			0}

	{Pad2Pad		0.0060}

	{Pad2Trace		0.0060}

	{Offset			-0.0050}

	{MinPercent		0.6000}

	{MaxPercent		0.8000}

	{WindowMode		No}

}

{Teardrop

	{RepFile		}

	{Layer		0}

	{DCode			0}

	{Pad2Trace		0.0060}

	{Trace2Trace		0.0060}

	{HostOffsetPercent			0.1500}

	{TeeLength		0.5000}

	{TeeWidth		0.5000}

	{WindowMode		No}

	{DeleteExisting		No}

}

{TestPoints

	{FxFile		1 }

	{Dist		1 -1.0000}

	{Thick		1 -1.0000}

	{FxFile		2 }

	{Dist		2 -1.0000}

	{Thick		2 -1.0000}

	{FxFile		3 }

	{Dist		3 -1.0000}

	{Thick		3 -1.0000}

	{FxFile		4 }

	{Dist		4 -1.0000}

	{Thick		4 -1.0000}

	{FxFile		5 }

	{Dist		5 -1.0000}

	{Thick		5 -1.0000}

	{FxFile		6 }

	{Dist		6 -1.0000}

	{Thick		6 -1.0000}

	{FxFile		7 }

	{Dist		7 -1.0000}

	{Thick		7 -1.0000}

	{NetFile	}

	{MapFile	}

	{ToolFile	}

	{TPLayer	0}

	{ProbeSize	0.0230}

	{MaxDeflect	0.1300}

	{GridSize	0.1000}

	{Points		Ends}

	{Isolated	Include}

}

{Stagger

	{TPLayer	0}

	{ProbeSpacing	0.0230}

	{EdgeSpacing	0.0000}

	{MaxFlash	0.0600}

	{StaggerDir		L-U}

	{UseMiddle	No}

	{WindowMode	Yes}

}

{Drill

	{OutFile	}

	{RepFile	}

	{Swath		0.100}

	{Sort		X}

	{Layer		1}

	{PreMergeLayer	0}

	{PostMergeLayer	0}

	{PreDrill	0.250}

	{WindowMode	No}

}

{Mill

	{OutFile	}

	{ToolFile	}

	{Layer		0}

	{Tool		0}

	{Compensate	No}

	{Mode		Auto}

	{TabSize	0.1000}

	{OverShoot	0.0000}

	{PlungeLine	Yes}

	{Priority	Normal}

	{Critical	vga16red}

	{Int	vga16cyan}

	{Norm	vga16green}

	{Low	vga16blue}

	{Clamp	vga16magenta}

	{Plunge	red}

	{Retract	red}

	{Paths	0

	}

}

{FixSS

	{PadLayer	1}

	{SilkLayer	1}

	{WindowMode	No}

	{Spacing	0.0100}

}

{PadRemoval

	{WindowMode	No}

	{Layer		0}

	{DCode		0}

}

{Highlights

	{Query		white}

	{Select		white}

	{DRC		white}

}
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ресурсы к статье_raxp_энкодер датчика приращений. часть 1/схема модуля опторазвязки и передачи-приема дифф.сигналов MS-1/ms-1.opj

(ExpressProject "ms-1"

  (ProjectVersion "19981106")

  (ProjectType "PCB")

  (Folder "Design Resources"

    (Folder "Library")

    (NoModify)

    (File ".\ms-1.dsn"

      (Type "Schematic Design"))

    (BuildFileAddedOrDeleted "x")

    (CompileFileAddedOrDeleted "x")

    (ANNOTATE_Scope "0")

    (ANNOTATE_Mode "1")

    (ANNOTATE_Action "0")

    (ANNOTATE_Reset_References_to_1 "FALSE")

    (ANNOTATE_No_Page_Number_Change "FALSE")

    (ANNOTATE_Property_Combine "{Value}{Source Package}")

    (Netlist_TAB "5")

    (LAYOUT_Netlist_File "MS-1.MNL")

    (LAYOUT_PCB_Footprint "{PCB Footprint}")

    (TRUE)

    (LAYOUT_Units "0")

    (TRUE)

    (TRUE)

    (TRUE)

    (TRUE)

    (TRUE))

  (Folder "Outputs"

    (File ".\ms-1.mnl"

      (Type "LAYOUT Netlist File")))

  (Folder "Referenced Projects")

  (PartMRUSelector

    ("Wago 236-401-1_9"

      (FullPartName "Wago 236-401-1_9.Normal")

      (LibraryName "\\ALEKSEY\C\PROJECT\UNIO_ZEM\ZEM.DSN")

      (DeviceIndex "0"))

    (KD522

      (FullPartName "KD522.Normal")

      (LibraryName "\\ALEKSEY\C\LIBRARY\ORCAD\DIOD.OLB")

      (DeviceIndex "0"))

    ("Wago 236-401-1_4"

      (FullPartName "Wago 236-401-1_4.Normal")

      (LibraryName "\\ALEKSEY\C\PROJECT\CONTROLLER\CONT.DSN")

      (DeviceIndex "0"))

    (SN74F04

      (FullPartName "SN74F04.Normal")

      (LibraryName "\\ALEKSEY\C\LIBRARY\ORCAD\LIBRARY2.OLB")

      (DeviceIndex "0"))

    (C2-23-0125

      (FullPartName "C2-23-0125.Normal")

      (LibraryName "\\ALEKSEY\C\LIBRARY\ORCAD\RESISTOR.OLB")

      (DeviceIndex "0"))

    (TLP621

      (FullPartName "TLP621.Normal")

      (LibraryName "\\ALEKSEY\C\LIBRARY\ORCAD\OPTOCOUPLER.OLB")

      (DeviceIndex "0"))

    (CD4019B

      (FullPartName "CD4019B.Normal")

      (LibraryName "\\ALEKSEY\C\LIBRARY\ORCAD\MIKROSCHEM.OLB")

      (DeviceIndex "0")))

  (GlobalState

    (FileView

      (Path "Design Resources")

      (Path "Outputs"))

    (HierarchyView)

    (Doc

      (Type "COrCapturePMDoc")

      (Frame

        (Placement "44 0 1 -1 -1 -4 -30 0 200 0 421"))

      (Tab 0))

    (Doc

      (Type "COrSchematicDoc")

      (Frame

        (Placement "44 2 3 -1 -1 -4 -30 44 1170 58 527")

        (Scroll "0 0")

        (Zoom "19")

        (Occurrence "/"))

      (Path "C:\1\MS-1.DSN")

      (Schematic "SCHEMATIC1")

      (Page "PAGE1"))))
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*

G4_C Author: OrCAD GerbTool(tm) 8.1.1 Mon Feb 24 11:52:35 2003*

G4 Mass Parameters *

G4 Image *

G4 Aperture Definitions *

G4 Plot Data *

%LPD*%

%FSLAX34Y34*%

%MOIN*%

%AD*%

%ADD10C,0.066900*%

%ADD11R,0.066900X0.066900*%

%ADD12C,0.098400*%

%ADD13R,0.098400X0.098400*%

%ADD14C,0.086600*%

%ADD15O,0.157500X0.066900*%

%ADD16R,0.157500X0.066900*%

%ADD17C,0.059000*%

%ADD18R,0.059000X0.059000*%

%ADD19C,0.149600*%

%ADD20C,0.074800*%

%ADD21R,0.074800X0.074800*%

%ADD22R,0.086600X0.086600*%

%ADD23C,0.008000*%

%ADD24C,0.011800*%

%ADD25O,0.025000X0.094000*%

%ADD26R,0.025000X0.094000*%

%ADD27C,0.001000*%

%ADD28C,0.006000*%

%ADD29C,0.012000*%

%ADD30C,0.010000*%

%ADD31C,0.035400*%

%ADD32C,0.050000*%

%ADD33C,0.013800*%

%ADD34C,0.005900*%

%ADD35C,0.055000*%

%ADD36C,0.019700*%

%ADD37C,0.070900*%

%ADD38R,0.070900X0.070900*%

%ADD39C,0.059000*%

G4_C OrCAD GerbTool Tool List *

G54D10*

G1X19864Y39367D3*

G1X31706Y18896D3*

G54D11*

G1X20864Y39367D3*

G1X30706Y18896D3*

G54D12*

G1X35036Y61774D3*

G1X35036Y59774D3*

G1X35036Y57774D3*

G1X35036Y55774D3*

G1X35036Y53774D3*

G1X35036Y51774D3*

G1X37036Y51774D3*

G1X37036Y53774D3*

G1X37036Y55774D3*

G1X37036Y57774D3*

G1X37036Y59774D3*

G1X37036Y61774D3*

G1X37036Y63774D3*

G1X35036Y49774D3*

G1X35036Y47774D3*

G1X37036Y49774D3*

G1X37036Y47774D3*

G1X4724Y55539D3*

G1X4724Y57539D3*

G1X4724Y59539D3*

G1X4724Y61539D3*

G1X2724Y61539D3*

G1X2724Y59539D3*

G1X2724Y57539D3*

G1X2724Y55539D3*

G1X2724Y53539D3*

G1X4724Y63539D3*

G1X2724Y63539D3*

G1X4724Y9652D3*

G1X4724Y11652D3*

G1X4724Y13652D3*

G1X4724Y15652D3*

G1X4724Y17652D3*

G1X4724Y19652D3*

G1X4724Y21652D3*

G1X2756Y21627D3*

G1X2756Y19658D3*

G1X2756Y17690D3*

G1X2756Y15722D3*

G1X2756Y13557D3*

G1X2756Y11588D3*

G1X2756Y9620D3*

G1X2756Y7652D3*

G1X35036Y14140D3*

G1X35036Y12140D3*

G1X35036Y10140D3*

G1X35036Y8140D3*

G1X35036Y6140D3*

G1X35036Y4140D3*

G1X37036Y4140D3*

G1X37036Y6140D3*

G1X37036Y8140D3*

G1X37036Y10140D3*

G1X37036Y12140D3*

G1X37036Y14140D3*

G1X37036Y16140D3*

G1X15172Y36005D3*

G1X16172Y37005D3*

G1X28131Y31312D3*

G1X27131Y30312D3*

G1X19471Y29525D3*

G1X17471Y29525D3*

G1X16471Y29525D3*

G1X15471Y29525D3*

G1X2756Y49208D3*

G1X2756Y39708D3*

G1X37031Y30338D3*

G1X37031Y20838D3*

G1X28344Y42677D3*

G1X31100Y51016D3*

G1X1575Y26769D3*

G1X10075Y29525D3*

G54D13*

G1X35036Y63774D3*

G1X4724Y53539D3*

G1X4724Y7652D3*

G1X35036Y16140D3*

G1X14172Y37005D3*

G1X29131Y30312D3*

G1X20471Y29525D3*

G1X28344Y51177D3*

G1X31100Y42516D3*

G1X10075Y26769D3*

G1X1575Y29525D3*

G54D17*

G1X16928Y12778D3*

G1X19928Y12778D3*

G1X19928Y13778D3*

G1X16928Y10023D3*

G1X19928Y10023D3*

G1X19928Y11023D3*

G1X16928Y19077D3*

G1X19928Y19077D3*

G1X19928Y20077D3*

G1X16928Y15928D3*

G1X19928Y15928D3*

G1X19928Y16928D3*

G54D18*

G1X16928Y13778D3*

G1X16928Y11023D3*

G1X16928Y20077D3*

G1X16928Y16928D3*

G54D19*

G1X15172Y42955D3*

G1X28131Y24362D3*

G54D25*

G1X23120Y49208D3*

G1X22620Y49208D3*

G1X22120Y49208D3*

G1X21620Y49208D3*

G1X21120Y49208D3*

G1X20620Y49208D3*

G1X20120Y49208D3*

G1X20120Y51168D3*

G1X20620Y51168D3*

G1X21120Y51168D3*

G1X21620Y51168D3*

G1X22120Y51168D3*

G1X22620Y51168D3*

G1X23120Y51168D3*

G1X23620Y51168D3*

G1X9161Y16534D3*

G1X9661Y16534D3*

G1X10161Y16534D3*

G1X10661Y16534D3*

G1X11161Y16534D3*

G1X11661Y16534D3*

G1X12161Y16534D3*

G1X12161Y14574D3*

G1X11661Y14574D3*

G1X11161Y14574D3*

G1X10661Y14574D3*

G1X10161Y14574D3*

G1X9661Y14574D3*

G1X9161Y14574D3*

G1X8661Y14574D3*

G54D26*

G1X23620Y49208D3*

G1X8661Y16534D3*

G54D37*

G1X23226Y64561D3*

G1X23226Y58811D3*

G1X8267Y55113D3*

G1X14017Y55113D3*

G1X25982Y64561D3*

G1X25982Y58811D3*

G1X8267Y57869D3*

G1X14017Y57869D3*

G1X28738Y64561D3*

G1X28738Y58811D3*

G1X8267Y60625D3*

G1X14017Y60625D3*

G1X20471Y64561D3*

G1X20471Y58811D3*

G1X8267Y63380D3*

G1X14017Y63380D3*

G1X11023Y49208D3*

G1X5273Y49208D3*

G1X11023Y46059D3*

G1X5273Y46059D3*

G1X11023Y42910D3*

G1X5273Y42910D3*

G1X11023Y39760D3*

G1X5273Y39760D3*

G1X33068Y18896D3*

G1X37068Y18896D3*

G1X22045Y15747D3*

G1X26045Y15747D3*

G1X22045Y18896D3*

G1X26045Y18896D3*

G1X22045Y9842D3*

G1X26045Y9842D3*

G1X22045Y12991D3*

G1X26045Y12991D3*

G1X10629Y12991D3*

G1X14629Y12991D3*

G1X10629Y11416D3*

G1X14629Y11416D3*

G1X10629Y19683D3*

G1X14629Y19683D3*

G1X10629Y18109D3*

G1X14629Y18109D3*

G1X20077Y36005D3*

G1X9842Y36005D3*

G1X25376Y48027D3*

G1X33855Y31312D3*

G1X22833Y31312D3*

G1X13597Y26769D3*

G1X10629Y51358D3*

G1X11810Y51358D3*

G1X12991Y51358D3*

G1X14172Y51358D3*

G54D38*

G1X20471Y53145D3*

G1X19171Y53145D3*

G1X23226Y53145D3*

G1X21926Y53145D3*

G1X22439Y46453D3*

G1X23739Y46453D3*

G1X19290Y46453D3*

G1X20590Y46453D3*

G1X23620Y39367D3*

G1X22320Y39367D3*

G1X7480Y9054D3*

G1X7480Y7754D3*

G1X7480Y12991D3*

G1X7480Y11691D3*

G1X7480Y17715D3*

G1X7480Y16415D3*

G1X7480Y21652D3*

G1X7480Y20352D3*

G1X16928Y55063D3*

G1X16928Y56413D3*

G1X16928Y57819D3*

G1X16928Y59169D3*

G1X16928Y60575D3*

G1X16928Y61925D3*

G1X16928Y63330D3*

G1X16928Y64680D3*

G1X15747Y55901D3*

G1X15747Y55061D3*

G1X15747Y58656D3*

G1X15747Y57816D3*

G1X15747Y61412D3*

G1X15747Y60572D3*

G1X15747Y64168D3*

G1X15747Y63328D3*

G1X18109Y37005D3*

G1X18109Y36165D3*

G1X12204Y37005D3*

G1X12204Y36165D3*

G1X24801Y51177D3*

G1X24801Y50337D3*

G1X20077Y37005D3*

G1X9842Y37005D3*

G1X26376Y48027D3*

G1X29131Y52751D3*

G1X28291Y52751D3*

G1X31493Y30312D3*

G1X31493Y31152D3*

G1X24801Y30312D3*

G1X24801Y31152D3*

G1X33855Y30312D3*

G1X22833Y30312D3*

G1X7480Y14172D3*

G1X7480Y15012D3*

G1X12597Y26769D3*

G1X8267Y29525D3*

G1X8267Y28685D3*

G1X10629Y52358D3*

G1X11810Y52358D3*

G1X12991Y52358D3*

G1X14172Y52358D3*

G54D39*

G1X19290Y48027D3*

G1X19290Y59837D3*

G1X27318Y58811D3*

G1X24180Y48040D3*

G1X24770Y58790D3*

G1X24801Y53145D3*

M2*
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*

G4_C Author: OrCAD GerbTool(tm) 8.1.1 Mon Feb 24 11:52:35 2003*

G4 Mass Parameters *

G4 Image *

G4 Aperture Definitions *

G4 Plot Data *

%LPD*%

%FSLAX34Y34*%

%MOIN*%

%AD*%

%ADD10C,0.066900*%

%ADD11R,0.066900X0.066900*%

%ADD12C,0.098400*%

%ADD13R,0.098400X0.098400*%

%ADD14C,0.086600*%

%ADD15O,0.157500X0.066900*%

%ADD16R,0.157500X0.066900*%

%ADD17C,0.059000*%

%ADD18R,0.059000X0.059000*%

%ADD19C,0.149600*%

%ADD20C,0.074800*%

%ADD21R,0.074800X0.074800*%

%ADD22R,0.086600X0.086600*%

%ADD23C,0.008000*%

%ADD24C,0.011800*%

%ADD25O,0.025000X0.094000*%

%ADD26R,0.025000X0.094000*%

%ADD27C,0.001000*%

%ADD28C,0.006000*%

%ADD29C,0.012000*%

%ADD30C,0.010000*%

%ADD31C,0.035400*%

%ADD32C,0.050000*%

%ADD33C,0.013800*%

%ADD34C,0.005900*%

%ADD35C,0.055000*%

%ADD36C,0.019700*%

%ADD37C,0.070900*%

%ADD38R,0.070900X0.070900*%

%ADD39C,0.059000*%

G4_C OrCAD GerbTool Tool List *

G54D23*

G1X17272Y40655D2*

G1X13072Y40655D1*

G1X17272Y40655D2*

G1X13072Y40655D1*

G1X26031Y26662D2*

G1X30231Y26662D1*

G1X26031Y26662D2*

G1X30231Y26662D1*

G1X17272Y37870D2*

G54D28*

G1X13072Y37870D1*

G1X13072Y44155D1*

G1X17272Y44155D1*

G1X17272Y37870D1*

G1X26031Y29447D2*

G1X30231Y29447D1*

G1X30231Y23162D1*

G1X26031Y23162D1*

G1X26031Y29447D1*

G54D10*

G1X19864Y39367D3*

G1X31706Y18896D3*

G54D11*

G1X20864Y39367D3*

G1X30706Y18896D3*

G54D12*

G1X35036Y61774D3*

G1X35036Y59774D3*

G1X35036Y57774D3*

G1X35036Y55774D3*

G1X35036Y53774D3*

G1X35036Y51774D3*

G1X37036Y51774D3*

G1X37036Y53774D3*

G1X37036Y55774D3*

G1X37036Y57774D3*

G1X37036Y59774D3*

G1X37036Y61774D3*

G1X37036Y63774D3*

G1X35036Y49774D3*

G1X35036Y47774D3*

G1X37036Y49774D3*

G1X37036Y47774D3*

G1X4724Y55539D3*

G1X4724Y57539D3*

G1X4724Y59539D3*

G1X4724Y61539D3*

G1X2724Y61539D3*

G1X2724Y59539D3*

G1X2724Y57539D3*

G1X2724Y55539D3*

G1X2724Y53539D3*

G1X4724Y63539D3*

G1X2724Y63539D3*

G1X4724Y9652D3*

G1X4724Y11652D3*

G1X4724Y13652D3*

G1X4724Y15652D3*

G1X4724Y17652D3*

G1X4724Y19652D3*

G1X4724Y21652D3*

G1X2756Y21627D3*

G1X2756Y19658D3*

G1X2756Y17690D3*

G1X2756Y15722D3*

G1X2756Y13557D3*

G1X2756Y11588D3*

G1X2756Y9620D3*

G1X2756Y7652D3*

G1X35036Y14140D3*

G1X35036Y12140D3*

G1X35036Y10140D3*

G1X35036Y8140D3*

G1X35036Y6140D3*

G1X35036Y4140D3*

G1X37036Y4140D3*

G1X37036Y6140D3*

G1X37036Y8140D3*

G1X37036Y10140D3*

G1X37036Y12140D3*

G1X37036Y14140D3*

G1X37036Y16140D3*

G1X15172Y36005D3*

G1X16172Y37005D3*

G1X28131Y31312D3*

G1X27131Y30312D3*

G1X19471Y29525D3*

G1X17471Y29525D3*

G1X16471Y29525D3*

G1X15471Y29525D3*

G1X2756Y49208D3*

G1X2756Y39708D3*

G1X37031Y30338D3*

G1X37031Y20838D3*

G1X28344Y42677D3*

G1X31100Y51016D3*

G1X1575Y26769D3*

G1X10075Y29525D3*

G54D13*

G1X35036Y63774D3*

G1X4724Y53539D3*

G1X4724Y7652D3*

G1X35036Y16140D3*

G1X14172Y37005D3*

G1X29131Y30312D3*

G1X20471Y29525D3*

G1X28344Y51177D3*

G1X31100Y42516D3*

G1X10075Y26769D3*

G1X1575Y29525D3*

G54D17*

G1X16928Y12778D3*

G1X19928Y12778D3*

G1X19928Y13778D3*

G1X16928Y10023D3*

G1X19928Y10023D3*

G1X19928Y11023D3*

G1X16928Y19077D3*

G1X19928Y19077D3*

G1X19928Y20077D3*

G1X16928Y15928D3*

G1X19928Y15928D3*

G1X19928Y16928D3*

G54D18*

G1X16928Y13778D3*

G1X16928Y11023D3*

G1X16928Y20077D3*

G1X16928Y16928D3*

G54D19*

G1X15172Y42955D3*

G1X28131Y24362D3*

G54D37*

G1X23226Y64561D3*

G1X23226Y58811D3*

G1X8267Y55113D3*

G1X14017Y55113D3*

G1X25982Y64561D3*

G1X25982Y58811D3*

G1X8267Y57869D3*

G1X14017Y57869D3*

G1X28738Y64561D3*

G1X28738Y58811D3*

G1X8267Y60625D3*

G1X14017Y60625D3*

G1X20471Y64561D3*

G1X20471Y58811D3*

G1X8267Y63380D3*

G1X14017Y63380D3*

G1X11023Y49208D3*

G1X5273Y49208D3*

G1X11023Y46059D3*

G1X5273Y46059D3*

G1X11023Y42910D3*

G1X5273Y42910D3*

G1X11023Y39760D3*

G1X5273Y39760D3*

G1X33068Y18896D3*

G1X37068Y18896D3*

G1X22045Y15747D3*

G1X26045Y15747D3*

G1X22045Y18896D3*

G1X26045Y18896D3*

G1X22045Y9842D3*

G1X26045Y9842D3*

G1X22045Y12991D3*

G1X26045Y12991D3*

G1X10629Y12991D3*

G1X14629Y12991D3*

G1X10629Y11416D3*

G1X14629Y11416D3*

G1X10629Y19683D3*

G1X14629Y19683D3*

G1X10629Y18109D3*

G1X14629Y18109D3*

G1X20077Y36005D3*

G1X9842Y36005D3*

G1X25376Y48027D3*

G1X33855Y31312D3*

G1X22833Y31312D3*

G1X13597Y26769D3*

G1X10629Y51358D3*

G1X11810Y51358D3*

G1X12991Y51358D3*

G1X14172Y51358D3*

G54D38*

G1X20077Y37005D3*

G1X9842Y37005D3*

G1X26376Y48027D3*

G1X33855Y30312D3*

G1X22833Y30312D3*

G1X12597Y26769D3*

G1X10629Y52358D3*

G1X11810Y52358D3*

G1X12991Y52358D3*

G1X14172Y52358D3*

G54D39*

G1X19290Y48027D3*

G1X19290Y59837D3*

G1X27318Y58811D3*

G1X24180Y48040D3*

G1X24770Y58790D3*

G1X24801Y53145D3*

M2*
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G4 Mass Parameters *

G4 Image *

G4 Aperture Definitions *

G4 Plot Data *

%LPD*%

%FSLAX34Y34*%

%MOIN*%

%AD*%

%ADD10C,0.066900*%

%ADD11R,0.066900X0.066900*%

%ADD12C,0.098400*%

%ADD13R,0.098400X0.098400*%

%ADD14C,0.086600*%

%ADD15O,0.157500X0.066900*%

%ADD16R,0.157500X0.066900*%

%ADD17C,0.059000*%

%ADD18R,0.059000X0.059000*%

%ADD19C,0.149600*%

%ADD20C,0.074800*%

%ADD21R,0.074800X0.074800*%

%ADD22R,0.086600X0.086600*%

%ADD23C,0.008000*%

%ADD24C,0.011800*%

%ADD25O,0.025000X0.094000*%

%ADD26R,0.025000X0.094000*%

%ADD27C,0.001000*%

%ADD28C,0.006000*%

%ADD29C,0.012000*%

%ADD30C,0.010000*%

%ADD31C,0.035400*%

%ADD32C,0.050000*%

%ADD33C,0.013800*%

%ADD34C,0.005900*%

%ADD35C,0.055000*%

%ADD36C,0.019700*%

%ADD37C,0.070900*%

%ADD38R,0.070900X0.070900*%

%ADD39C,0.059000*%

G4_C OrCAD GerbTool Tool List *

G54D29*

G1X24047Y28778D2*

G1X24159Y28889D1*

G1X24214Y29000D1*

G1X24214Y29223D1*

G1X24159Y29334D1*

G1X24047Y29445D1*

G1X23936Y29445D1*

G1X23825Y29334D1*

G1X23770Y29223D1*

G1X23770Y29000D1*

G1X23825Y28889D1*

G1X23936Y28778D1*

G1X24047Y28778D1*

G1X24510Y28778D2*

G1X24732Y28778D1*

G1X24621Y28778D2*

G1X24621Y29445D1*

G1X24732Y29334D1*

G1X25138Y28889D2*

G1X25194Y28778D1*

G1X25527Y28778D1*

G1X25583Y28889D1*

G1X25583Y29334D1*

G1X25527Y29445D1*

G1X25194Y29445D1*

G1X25138Y29334D1*

G1X24846Y52418D2*

G1X24512Y52418D1*

G1X24457Y52307D1*

G1X24457Y52196D1*

G1X24512Y52085D1*

G1X24846Y52085D1*

G1X24901Y52196D1*

G1X24901Y52307D1*

G1X24679Y52752D1*

G1X25197Y52085D2*

G1X25419Y52085D1*

G1X25308Y52085D2*

G1X25308Y52752D1*

G1X25419Y52641D1*

G1X25825Y52196D2*

G1X25881Y52085D1*

G1X26214Y52085D1*

G1X26270Y52196D1*

G1X26270Y52641D1*

G1X26214Y52752D1*

G1X25881Y52752D1*

G1X25825Y52641D1*

G1X8158Y8380D2*

G1X8602Y8380D1*

G1X8380Y8825D1*

G1X8269Y8825D1*

G1X8269Y8158D1*

G1X9064Y8491D2*

G1X8898Y8158D1*

G1X9342Y8491D2*

G1X9009Y8491D1*

G1X8898Y8603D1*

G1X8898Y8714D1*

G1X9009Y8825D1*

G1X9342Y8825D1*

G1X9342Y8158D1*

G1X7764Y31443D2*

G1X8209Y31443D1*

G1X7986Y31887D1*

G1X7875Y31887D1*

G1X7875Y31221D1*

G1X8504Y31332D2*

G1X8560Y31221D1*

G1X8893Y31221D1*

G1X8949Y31332D1*

G1X8949Y31776D1*

G1X8893Y31887D1*

G1X8560Y31887D1*

G1X8504Y31776D1*

G1X30967Y28778D2*

G1X31189Y28778D1*

G1X31078Y28778D2*

G1X31078Y29445D1*

G1X31189Y29334D1*

G1X31596Y28778D2*

G1X31818Y28778D1*

G1X31707Y28778D2*

G1X31707Y29445D1*

G1X31818Y29334D1*

G1X32224Y28889D2*

G1X32280Y28778D1*

G1X32613Y28778D1*

G1X32669Y28889D1*

G1X32669Y29334D1*

G1X32613Y29445D1*

G1X32280Y29445D1*

G1X32224Y29334D1*

G1X7088Y22724D2*

G1X7310Y22724D1*

G1X7199Y22724D2*

G1X7199Y23390D1*

G1X7310Y23279D1*

G1X7883Y23057D2*

G1X7717Y22724D1*

G1X8161Y23057D2*

G1X7828Y23057D1*

G1X7717Y23168D1*

G1X7717Y23279D1*

G1X7828Y23390D1*

G1X8161Y23390D1*

G1X8161Y22724D1*

G1X8602Y12206D2*

G1X8491Y12095D1*

G1X8269Y12095D1*

G1X8158Y12206D1*

G1X8158Y12317D1*

G1X8380Y12539D1*

G1X8158Y12761D1*

G1X8602Y12761D1*

G1X9064Y12428D2*

G1X8898Y12095D1*

G1X9342Y12428D2*

G1X9009Y12428D1*

G1X8898Y12539D1*

G1X8898Y12650D1*

G1X9009Y12761D1*

G1X9342Y12761D1*

G1X9342Y12095D1*

G1X13096Y65016D2*

G1X13429Y65016D1*

G1X13485Y65127D1*

G1X13485Y65238D1*

G1X13429Y65349D1*

G1X13096Y65349D1*

G1X13040Y65238D1*

G1X13040Y65127D1*

G1X13263Y64682D1*

G1X13780Y64682D2*

G1X14002Y64682D1*

G1X13891Y64682D2*

G1X13891Y65349D1*

G1X14002Y65238D1*

G1X14409Y64794D2*

G1X14465Y64682D1*

G1X14798Y64682D1*

G1X14854Y64794D1*

G1X14854Y65238D1*

G1X14798Y65349D1*

G1X14465Y65349D1*

G1X14409Y65238D1*

G1X19322Y44823D2*

G1X19266Y44712D1*

G1X18933Y44712D1*

G1X18877Y44823D1*

G1X18877Y45045D1*

G1X18988Y45156D1*

G1X19322Y45156D1*

G1X19322Y45378D1*

G1X18877Y45378D1*

G1X19617Y44712D2*

G1X20062Y44712D1*

G1X19617Y45156D1*

G1X19617Y45267D1*

G1X19673Y45378D1*

G1X20006Y45378D1*

G1X20062Y45267D1*

G1X20524Y45045D2*

G1X20357Y44712D1*

G1X20802Y45045D2*

G1X20468Y45045D1*

G1X20357Y45156D1*

G1X20357Y45267D1*

G1X20468Y45378D1*

G1X20802Y45378D1*

G1X20802Y44712D1*

G1X13207Y61927D2*

G1X13318Y62038D1*

G1X13374Y62149D1*

G1X13374Y62371D1*

G1X13318Y62482D1*

G1X13207Y62593D1*

G1X13096Y62593D1*

G1X12985Y62482D1*

G1X12929Y62371D1*

G1X12929Y62149D1*

G1X12985Y62038D1*

G1X13096Y61927D1*

G1X13207Y61927D1*

G1X13669Y61927D2*

G1X14114Y61927D1*

G1X13669Y62371D1*

G1X13669Y62482D1*

G1X13725Y62593D1*

G1X14058Y62593D1*

G1X14114Y62482D1*

G1X14409Y62038D2*

G1X14465Y61927D1*

G1X14798Y61927D1*

G1X14854Y62038D1*

G1X14854Y62482D1*

G1X14798Y62593D1*

G1X14465Y62593D1*

G1X14409Y62482D1*

G1X17916Y60507D2*

G1X17805Y60451D1*

G1X17694Y60451D1*

G1X17583Y60507D1*

G1X17583Y60840D1*

G1X17694Y60896D1*

G1X17805Y60896D1*

G1X17916Y60840D1*

G1X17916Y60507D1*

G1X18027Y60451D1*

G1X18138Y60451D1*

G1X18250Y60507D1*

G1X18250Y60840D1*

G1X18138Y60896D1*

G1X18027Y60896D1*

G1X17916Y60840D1*

G1X18250Y61580D2*

G1X17583Y61580D1*

G1X18250Y61636D2*

G1X18250Y61302D1*

G1X18027Y61191D1*

G1X17805Y61191D1*

G1X17583Y61302D1*

G1X17583Y61636D1*

G1X27893Y53473D2*

G1X28338Y53473D1*

G1X27893Y53917D1*

G1X27893Y54028D1*

G1X27949Y54139D1*

G1X28282Y54139D1*

G1X28338Y54028D1*

G1X28633Y53473D2*

G1X28855Y53473D1*

G1X28744Y53473D2*

G1X28744Y54139D1*

G1X28855Y54028D1*

G1X29262Y53584D2*

G1X29318Y53473D1*

G1X29651Y53473D1*

G1X29707Y53584D1*

G1X29707Y54028D1*

G1X29651Y54139D1*

G1X29318Y54139D1*

G1X29262Y54028D1*

G1X22415Y45045D2*

G1X22082Y45045D1*

G1X22026Y44934D1*

G1X22026Y44823D1*

G1X22082Y44712D1*

G1X22415Y44712D1*

G1X22471Y44823D1*

G1X22471Y44934D1*

G1X22249Y45378D1*

G1X22766Y44712D2*

G1X23211Y44712D1*

G1X22766Y45156D1*

G1X22766Y45267D1*

G1X22822Y45378D1*

G1X23155Y45378D1*

G1X23211Y45267D1*

G1X23673Y45045D2*

G1X23506Y44712D1*

G1X23951Y45045D2*

G1X23618Y45045D1*

G1X23506Y45156D1*

G1X23506Y45267D1*

G1X23618Y45378D1*

G1X23951Y45378D1*

G1X23951Y44712D1*

G1X17478Y49863D2*

G1X17590Y49974D1*

G1X17645Y50085D1*

G1X17645Y50307D1*

G1X17590Y50418D1*

G1X17478Y50529D1*

G1X17367Y50529D1*

G1X17256Y50418D1*

G1X17201Y50307D1*

G1X17201Y50085D1*

G1X17256Y49974D1*

G1X17367Y49863D1*

G1X17478Y49863D1*

G1X17941Y49863D2*

G1X18163Y49863D1*

G1X18052Y49863D2*

G1X18052Y50529D1*

G1X18163Y50418D1*

G1X18569Y50529D2*

G1X18569Y49974D1*

G1X18625Y49863D1*

G1X18958Y49863D1*

G1X19014Y49974D1*

G1X19014Y50529D1*

G1X18947Y54593D2*

G1X18891Y54705D1*

G1X18891Y54816D1*

G1X18947Y54927D1*

G1X19280Y54927D1*

G1X19336Y54816D1*

G1X19336Y54705D1*

G1X19280Y54593D1*

G1X18947Y54593D1*

G1X18891Y54482D1*

G1X18891Y54371D1*

G1X18947Y54260D1*

G1X19280Y54260D1*

G1X19336Y54371D1*

G1X19336Y54482D1*

G1X19280Y54593D1*

G1X19631Y54260D2*

G1X20076Y54260D1*

G1X19631Y54705D1*

G1X19631Y54816D1*

G1X19687Y54927D1*

G1X20020Y54927D1*

G1X20076Y54816D1*

G1X20538Y54593D2*

G1X20371Y54260D1*

G1X20816Y54593D2*

G1X20483Y54593D1*

G1X20371Y54705D1*

G1X20371Y54816D1*

G1X20483Y54927D1*

G1X20816Y54927D1*

G1X20816Y54260D1*

G1X6977Y18787D2*

G1X7421Y18787D1*

G1X6977Y19232D1*

G1X6977Y19343D1*

G1X7032Y19454D1*

G1X7366Y19454D1*

G1X7421Y19343D1*

G1X7883Y19120D2*

G1X7717Y18787D1*

G1X8161Y19120D2*

G1X7828Y19120D1*

G1X7717Y19232D1*

G1X7717Y19343D1*

G1X7828Y19454D1*

G1X8161Y19454D1*

G1X8161Y18787D1*

G1X12929Y56415D2*

G1X13374Y56415D1*

G1X12929Y56860D1*

G1X12929Y56971D1*

G1X12985Y57082D1*

G1X13318Y57082D1*

G1X13374Y56971D1*

G1X13669Y56415D2*

G1X14114Y56415D1*

G1X13669Y56860D1*

G1X13669Y56971D1*

G1X13725Y57082D1*

G1X14058Y57082D1*

G1X14114Y56971D1*

G1X14409Y56527D2*

G1X14465Y56415D1*

G1X14798Y56415D1*

G1X14854Y56527D1*

G1X14854Y56971D1*

G1X14798Y57082D1*

G1X14465Y57082D1*

G1X14409Y56971D1*

G1X18250Y63540D2*

G1X17583Y63207D1*

G1X17583Y63651D1*

G1X18250Y64336D2*

G1X17583Y64336D1*

G1X18250Y64391D2*

G1X18250Y64058D1*

G1X18027Y63947D1*

G1X17805Y63947D1*

G1X17583Y64058D1*

G1X17583Y64391D1*

G1X25074Y38907D2*

G1X25185Y39018D1*

G1X25241Y39129D1*

G1X25241Y39352D1*

G1X25185Y39463D1*

G1X25074Y39574D1*

G1X24963Y39574D1*

G1X24852Y39463D1*

G1X24796Y39352D1*

G1X24796Y39129D1*

G1X24852Y39018D1*

G1X24963Y38907D1*

G1X25074Y38907D1*

G1X25536Y38907D2*

G1X25981Y38907D1*

G1X25536Y39352D1*

G1X25536Y39463D1*

G1X25592Y39574D1*

G1X25925Y39574D1*

G1X25981Y39463D1*

G1X26443Y39240D2*

G1X26276Y38907D1*

G1X26721Y39240D2*

G1X26388Y39240D1*

G1X26276Y39352D1*

G1X26276Y39463D1*

G1X26388Y39574D1*

G1X26721Y39574D1*

G1X26721Y38907D1*

G1X11799Y34764D2*

G1X11466Y35430D1*

G1X11910Y35430D1*

G1X12206Y34764D2*

G1X12428Y34764D1*

G1X12317Y34764D2*

G1X12317Y35430D1*

G1X12428Y35319D1*

G1X12834Y34875D2*

G1X12890Y34764D1*

G1X13223Y34764D1*

G1X13279Y34875D1*

G1X13279Y35319D1*

G1X13223Y35430D1*

G1X12890Y35430D1*

G1X12834Y35319D1*

G1X12870Y15254D2*

G1X13092Y15254D1*

G1X12981Y15254D2*

G1X12981Y15920D1*

G1X13092Y15809D1*

G1X13498Y15920D2*

G1X13498Y15365D1*

G1X13554Y15254D1*

G1X13887Y15254D1*

G1X13943Y15365D1*

G1X13943Y15920D1*

G1X21980Y54260D2*

G1X21647Y54927D1*

G1X22092Y54927D1*

G1X22387Y54260D2*

G1X22832Y54260D1*

G1X22387Y54705D1*

G1X22387Y54816D1*

G1X22443Y54927D1*

G1X22776Y54927D1*

G1X22832Y54816D1*

G1X23294Y54593D2*

G1X23127Y54260D1*

G1X23572Y54593D2*

G1X23238Y54593D1*

G1X23127Y54705D1*

G1X23127Y54816D1*

G1X23238Y54927D1*

G1X23572Y54927D1*

G1X23572Y54260D1*

G1X13040Y59171D2*

G1X13262Y59171D1*

G1X13151Y59171D2*

G1X13151Y59838D1*

G1X13262Y59727D1*

G1X13669Y59171D2*

G1X14114Y59171D1*

G1X13669Y59616D1*

G1X13669Y59727D1*

G1X13725Y59838D1*

G1X14058Y59838D1*

G1X14114Y59727D1*

G1X14409Y59282D2*

G1X14465Y59171D1*

G1X14798Y59171D1*

G1X14854Y59282D1*

G1X14854Y59727D1*

G1X14798Y59838D1*

G1X14465Y59838D1*

G1X14409Y59727D1*

G1X18250Y54982D2*

G1X18138Y55094D1*

G1X18027Y55149D1*

G1X17805Y55149D1*

G1X17694Y55094D1*

G1X17583Y54982D1*

G1X17583Y54871D1*

G1X17694Y54760D1*

G1X17805Y54705D1*

G1X18027Y54705D1*

G1X18138Y54760D1*

G1X18250Y54871D1*

G1X18250Y54982D1*

G1X18250Y55445D2*

G1X18250Y55667D1*

G1X18250Y55556D2*

G1X17583Y55556D1*

G1X17694Y55667D1*

G1X18250Y56462D2*

G1X17583Y56462D1*

G1X18250Y56518D2*

G1X18250Y56185D1*

G1X18027Y56073D1*

G1X17805Y56073D1*

G1X17583Y56185D1*

G1X17583Y56518D1*

G1X17916Y58145D2*

G1X17916Y58478D1*

G1X17805Y58534D1*

G1X17694Y58534D1*

G1X17583Y58478D1*

G1X17583Y58145D1*

G1X17694Y58089D1*

G1X17805Y58089D1*

G1X18250Y58311D1*

G1X18250Y59218D2*

G1X17583Y59218D1*

G1X18250Y59274D2*

G1X18250Y58940D1*

G1X18027Y58829D1*

G1X17805Y58829D1*

G1X17583Y58940D1*

G1X17583Y59274D1*

G1X6131Y14265D2*

G1X6131Y13931D1*

G1X6242Y13876D1*

G1X6354Y13876D1*

G1X6465Y13931D1*

G1X6465Y14265D1*

G1X6354Y14320D1*

G1X6242Y14320D1*

G1X5798Y14098D1*

G1X6354Y14616D2*

G1X6465Y14671D1*

G1X6465Y15005D1*

G1X6354Y15060D1*

G1X5909Y15060D1*

G1X5798Y15005D1*

G1X5798Y14671D1*

G1X5909Y14616D1*

G1X17033Y35097D2*

G1X16977Y35208D1*

G1X16977Y35319D1*

G1X17033Y35430D1*

G1X17366Y35430D1*

G1X17421Y35319D1*

G1X17421Y35208D1*

G1X17366Y35097D1*

G1X17033Y35097D1*

G1X16977Y34986D1*

G1X16977Y34875D1*

G1X17033Y34764D1*

G1X17366Y34764D1*

G1X17421Y34875D1*

G1X17421Y34986D1*

G1X17366Y35097D1*

G1X17717Y34764D2*

G1X17939Y34764D1*

G1X17828Y34764D2*

G1X17828Y35430D1*

G1X17939Y35319D1*

G1X18346Y34875D2*

G1X18401Y34764D1*

G1X18735Y34764D1*

G1X18790Y34875D1*

G1X18790Y35319D1*

G1X18735Y35430D1*

G1X18401Y35430D1*

G1X18346Y35319D1*

G1X24426Y31532D2*

G1X25176Y31532D1*

G1X25176Y29932D1*

G1X24426Y29932D1*

G1X24426Y31532D1*

G1X7930Y11241D2*

G1X7030Y11241D1*

G1X7030Y13441D1*

G1X7930Y13441D1*

G1X7930Y11241D1*

G1X21040Y46903D2*

G1X21040Y46003D1*

G1X18840Y46003D1*

G1X18840Y46903D1*

G1X21040Y46903D1*

G1X16122Y60192D2*

G1X15372Y60192D1*

G1X15372Y61792D1*

G1X16122Y61792D1*

G1X16122Y60192D1*

G1X25176Y49957D2*

G1X24426Y49957D1*

G1X24426Y51557D1*

G1X25176Y51557D1*

G1X25176Y49957D1*

G1X21870Y38917D2*

G1X21870Y39817D1*

G1X24070Y39817D1*

G1X24070Y38917D1*

G1X21870Y38917D1*

G1X24189Y46903D2*

G1X24189Y46003D1*

G1X21989Y46003D1*

G1X21989Y46903D1*

G1X24189Y46903D1*

G1X16653Y55438D2*

G1X17203Y55438D1*

G1X17228Y56013D2*

G1X16928Y55463D1*

G1X16628Y56013D1*

G1X17228Y56013D1*

G1X18484Y35785D2*

G1X17734Y35785D1*

G1X17734Y37385D1*

G1X18484Y37385D1*

G1X18484Y35785D1*

G1X16122Y57436D2*

G1X15372Y57436D1*

G1X15372Y59036D1*

G1X16122Y59036D1*

G1X16122Y57436D1*

G1X31118Y31532D2*

G1X31868Y31532D1*

G1X31868Y29932D1*

G1X31118Y29932D1*

G1X31118Y31532D1*

G1X12579Y35785D2*

G1X11829Y35785D1*

G1X11829Y37385D1*

G1X12579Y37385D1*

G1X12579Y35785D1*

G1X7930Y7304D2*

G1X7030Y7304D1*

G1X7030Y9504D1*

G1X7930Y9504D1*

G1X7930Y7304D1*

G1X8642Y28305D2*

G1X7892Y28305D1*

G1X7892Y29905D1*

G1X8642Y29905D1*

G1X8642Y28305D1*

G1X7930Y19902D2*

G1X7030Y19902D1*

G1X7030Y22102D1*

G1X7930Y22102D1*

G1X7930Y19902D1*

G1X16122Y62948D2*

G1X15372Y62948D1*

G1X15372Y64548D1*

G1X16122Y64548D1*

G1X16122Y62948D1*

G1X16653Y60950D2*

G1X17203Y60950D1*

G1X17228Y61525D2*

G1X16928Y60975D1*

G1X16628Y61525D1*

G1X17228Y61525D1*

G1X27911Y52376D2*

G1X27911Y53126D1*

G1X29511Y53126D1*

G1X29511Y52376D1*

G1X27911Y52376D1*

G1X23870Y49813D2*

G1X19870Y49813D1*

G1X19870Y50563D1*

G1X23870Y50563D1*

G1X23870Y49813D1*

G1X23620Y49813D2*

G1X23620Y50563D1*

G1X18721Y52695D2*

G1X18721Y53595D1*

G1X20921Y53595D1*

G1X20921Y52695D1*

G1X18721Y52695D1*

G1X7930Y15965D2*

G1X7030Y15965D1*

G1X7030Y18165D1*

G1X7930Y18165D1*

G1X7930Y15965D1*

G1X16122Y54681D2*

G1X15372Y54681D1*

G1X15372Y56281D1*

G1X16122Y56281D1*

G1X16122Y54681D1*

G1X16653Y63705D2*

G1X17203Y63705D1*

G1X17228Y64280D2*

G1X16928Y63730D1*

G1X16628Y64280D1*

G1X17228Y64280D1*

G1X8411Y15929D2*

G1X12411Y15929D1*

G1X12411Y15179D1*

G1X8411Y15179D1*

G1X8411Y15929D1*

G1X8661Y15929D2*

G1X8661Y15179D1*

G1X21476Y52695D2*

G1X21476Y53595D1*

G1X23676Y53595D1*

G1X23676Y52695D1*

G1X21476Y52695D1*

G1X16653Y58194D2*

G1X17203Y58194D1*

G1X17228Y58769D2*

G1X16928Y58219D1*

G1X16628Y58769D1*

G1X17228Y58769D1*

G1X7105Y15392D2*

G1X7855Y15392D1*

G1X7855Y13792D1*

G1X7105Y13792D1*

G1X7105Y15392D1*

M2*
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G4_C Author: OrCAD GerbTool(tm) 8.1.1 Mon Feb 24 11:52:35 2003*

G4 Mass Parameters *

G4 Image *

G4 Aperture Definitions *

G4 Plot Data *

%LPD*%

%FSLAX34Y34*%

%MOIN*%

%AD*%

%ADD10C,0.066900*%

%ADD11R,0.066900X0.066900*%

%ADD12C,0.098400*%

%ADD13R,0.098400X0.098400*%

%ADD14C,0.086600*%

%ADD15O,0.157500X0.066900*%

%ADD16R,0.157500X0.066900*%

%ADD17C,0.059000*%

%ADD18R,0.059000X0.059000*%

%ADD19C,0.149600*%

%ADD20C,0.074800*%

%ADD21R,0.074800X0.074800*%

%ADD22R,0.086600X0.086600*%

%ADD23C,0.008000*%

%ADD24C,0.011800*%

%ADD25O,0.025000X0.094000*%

%ADD26R,0.025000X0.094000*%

%ADD27C,0.001000*%

%ADD28C,0.006000*%

%ADD29C,0.012000*%

%ADD30C,0.010000*%

%ADD31C,0.035400*%

%ADD32C,0.050000*%

%ADD33C,0.013800*%

%ADD34C,0.005900*%

%ADD35C,0.055000*%

%ADD36C,0.019700*%

%ADD37C,0.070900*%

%ADD38R,0.070900X0.070900*%

%ADD39C,0.059000*%

G4_C OrCAD GerbTool Tool List *

G54D23*

G1X21541Y11048D2*

G1X21194Y11048D1*

G1X21367Y11395D1*

G1X21454Y11395D1*

G1X21454Y10875D1*

G1X20991Y11395D2*

G1X20991Y10962D1*

G1X20947Y10875D1*

G1X20687Y10875D1*

G1X20644Y10962D1*

G1X20644Y11395D1*

G1X21194Y20016D2*

G1X21281Y19929D1*

G1X21454Y19929D1*

G1X21541Y20016D1*

G1X21541Y20103D1*

G1X21367Y20276D1*

G1X21541Y20449D1*

G1X21194Y20449D1*

G1X20991Y20449D2*

G1X20991Y20016D1*

G1X20947Y19929D1*

G1X20687Y19929D1*

G1X20644Y20016D1*

G1X20644Y20449D1*

G1X21541Y16780D2*

G1X21194Y16780D1*

G1X21541Y17127D1*

G1X21541Y17213D1*

G1X21497Y17300D1*

G1X21237Y17300D1*

G1X21194Y17213D1*

G1X20991Y17300D2*

G1X20991Y16867D1*

G1X20947Y16780D1*

G1X20687Y16780D1*

G1X20644Y16867D1*

G1X20644Y17300D1*

G1X21194Y13717D2*

G1X21237Y13631D1*

G1X21497Y13631D1*

G1X21541Y13717D1*

G1X21541Y13891D1*

G1X21454Y13977D1*

G1X21194Y13977D1*

G1X21194Y14151D1*

G1X21541Y14151D1*

G1X20991Y14151D2*

G1X20991Y13717D1*

G1X20947Y13631D1*

G1X20687Y13631D1*

G1X20644Y13717D1*

G1X20644Y14151D1*

G1X17628Y20303D2*

G1X17628Y18877D1*

G1X17628Y17153D2*

G1X17628Y15728D1*

G1X17628Y14004D2*

G1X17628Y12578D1*

G1X17628Y11248D2*

G1X17628Y9823D1*

G1X23094Y28472D2*

G54D24*

G1X23150Y28583D1*

G1X23150Y28694D1*

G1X23094Y28805D1*

G1X22761Y28805D1*

G1X22706Y28694D1*

G1X22706Y28583D1*

G1X22761Y28472D1*

G1X23094Y28472D1*

G1X23150Y28361D1*

G1X23150Y28250D1*

G1X23094Y28138D1*

G1X22761Y28138D1*

G1X22706Y28250D1*

G1X22706Y28361D1*

G1X22761Y28472D1*

G1X22414Y28250D2*

G1X22358Y28138D1*

G1X22025Y28138D1*

G1X21969Y28250D1*

G1X21969Y28694D1*

G1X22025Y28805D1*

G1X22358Y28805D1*

G1X22414Y28694D1*

G1X34117Y28472D2*

G1X33784Y28472D1*

G1X33728Y28583D1*

G1X33728Y28694D1*

G1X33784Y28805D1*

G1X34117Y28805D1*

G1X34173Y28694D1*

G1X34173Y28583D1*

G1X33950Y28138D1*

G1X33436Y28250D2*

G1X33381Y28138D1*

G1X33047Y28138D1*

G1X32992Y28250D1*

G1X32992Y28694D1*

G1X33047Y28805D1*

G1X33381Y28805D1*

G1X33436Y28694D1*

G1X8292Y35626D2*

G1X7847Y35626D1*

G1X8069Y36070D1*

G1X8180Y36070D1*

G1X8180Y35403D1*

G1X7555Y35403D2*

G1X7333Y35403D1*

G1X7444Y35403D2*

G1X7444Y36070D1*

G1X7333Y35959D1*

G1X6930Y35515D2*

G1X6874Y35403D1*

G1X6541Y35403D1*

G1X6486Y35515D1*

G1X6486Y35959D1*

G1X6541Y36070D1*

G1X6874Y36070D1*

G1X6930Y35959D1*

G1X13300Y24534D2*

G1X13355Y24423D1*

G1X13688Y24423D1*

G1X13744Y24534D1*

G1X13744Y24756D1*

G1X13633Y24867D1*

G1X13300Y24867D1*

G1X13300Y25089D1*

G1X13744Y25089D1*

G1X13008Y24534D2*

G1X12952Y24423D1*

G1X12619Y24423D1*

G1X12563Y24534D1*

G1X12563Y24978D1*

G1X12619Y25089D1*

G1X12952Y25089D1*

G1X13008Y24978D1*

G1X26701Y45923D2*

G1X26812Y45811D1*

G1X27034Y45811D1*

G1X27146Y45923D1*

G1X27146Y46034D1*

G1X26923Y46256D1*

G1X27146Y46478D1*

G1X26701Y46478D1*

G1X26409Y45811D2*

G1X26187Y45811D1*

G1X26298Y45811D2*

G1X26298Y46478D1*

G1X26187Y46367D1*

G1X25784Y45923D2*

G1X25728Y45811D1*

G1X25395Y45811D1*

G1X25340Y45923D1*

G1X25340Y46367D1*

G1X25395Y46478D1*

G1X25728Y46478D1*

G1X25784Y46367D1*

G1X22806Y35515D2*

G1X22862Y35403D1*

G1X23195Y35403D1*

G1X23251Y35515D1*

G1X23251Y35737D1*

G1X23140Y35848D1*

G1X22806Y35848D1*

G1X22806Y36070D1*

G1X23251Y36070D1*

G1X22515Y35403D2*

G1X22292Y35403D1*

G1X22403Y35403D2*

G1X22403Y36070D1*

G1X22292Y35959D1*

G1X21889Y35515D2*

G1X21834Y35403D1*

G1X21500Y35403D1*

G1X21445Y35515D1*

G1X21445Y35959D1*

G1X21500Y36070D1*

G1X21834Y36070D1*

G1X21889Y35959D1*

G1X24634Y11057D2*

G54D29*

G1X24523Y11168D1*

G1X24468Y11279D1*

G1X24468Y11501D1*

G1X24523Y11612D1*

G1X24634Y11723D1*

G1X24746Y11723D1*

G1X24857Y11612D1*

G1X24912Y11501D1*

G1X24912Y11279D1*

G1X24857Y11168D1*

G1X24746Y11057D1*

G1X24634Y11057D1*

G1X24172Y11057D2*

G1X23950Y11057D1*

G1X24061Y11057D2*

G1X24061Y11723D1*

G1X23950Y11612D1*

G1X23377Y11390D2*

G1X23543Y11057D1*

G1X23099Y11390D2*

G1X23432Y11390D1*

G1X23543Y11501D1*

G1X23543Y11612D1*

G1X23432Y11723D1*

G1X23099Y11723D1*

G1X23099Y11057D1*

G1X24801Y20111D2*

G1X24579Y20111D1*

G1X24690Y20111D2*

G1X24690Y20778D1*

G1X24579Y20667D1*

G1X24172Y20111D2*

G1X23950Y20111D1*

G1X24061Y20111D2*

G1X24061Y20778D1*

G1X23950Y20667D1*

G1X23377Y20444D2*

G1X23543Y20111D1*

G1X23099Y20444D2*

G1X23432Y20444D1*

G1X23543Y20556D1*

G1X23543Y20667D1*

G1X23432Y20778D1*

G1X23099Y20778D1*

G1X23099Y20111D1*

G1X13604Y16679D2*

G1X13659Y16568D1*

G1X13992Y16568D1*

G1X14048Y16679D1*

G1X14048Y16901D1*

G1X13937Y17013D1*

G1X13604Y17013D1*

G1X13604Y17235D1*

G1X14048Y17235D1*

G1X13141Y16901D2*

G1X13308Y16568D1*

G1X12864Y16901D2*

G1X13197Y16901D1*

G1X13308Y17013D1*

G1X13308Y17124D1*

G1X13197Y17235D1*

G1X12864Y17235D1*

G1X12864Y16568D1*

G1X13992Y14146D2*

G1X14048Y14257D1*

G1X14048Y14368D1*

G1X13992Y14479D1*

G1X13659Y14479D1*

G1X13604Y14368D1*

G1X13604Y14257D1*

G1X13659Y14146D1*

G1X13992Y14146D1*

G1X14048Y14035D1*

G1X14048Y13924D1*

G1X13992Y13812D1*

G1X13659Y13812D1*

G1X13604Y13924D1*

G1X13604Y14035D1*

G1X13659Y14146D1*

G1X13141Y14146D2*

G1X13308Y13812D1*

G1X12864Y14146D2*

G1X13197Y14146D1*

G1X13308Y14257D1*

G1X13308Y14368D1*

G1X13197Y14479D1*

G1X12864Y14479D1*

G1X12864Y13812D1*

G1X37143Y26847D2*

G1X37143Y26402D1*

G1X36699Y26625D1*

G1X36699Y26736D1*

G1X37366Y26736D1*

G1X37366Y26107D2*

G1X37366Y25885D1*

G1X37366Y25996D2*

G1X36699Y25996D1*

G1X36810Y25885D1*

G1X37032Y25311D2*

G1X37366Y25478D1*

G1X37032Y25034D2*

G1X37032Y25367D1*

G1X36921Y25478D1*

G1X36810Y25478D1*

G1X36699Y25367D1*

G1X36699Y25034D1*

G1X37366Y25034D1*

G1X24912Y16962D2*

G1X24468Y16962D1*

G1X24912Y17406D1*

G1X24912Y17517D1*

G1X24857Y17628D1*

G1X24523Y17628D1*

G1X24468Y17517D1*

G1X24172Y16962D2*

G1X23950Y16962D1*

G1X24061Y16962D2*

G1X24061Y17628D1*

G1X23950Y17517D1*

G1X23377Y17295D2*

G1X23543Y16962D1*

G1X23099Y17295D2*

G1X23432Y17295D1*

G1X23543Y17406D1*

G1X23543Y17517D1*
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G1X33662Y36545D2*

G1X33137Y36545D1*

G1X33662Y37070D1*

G1X33662Y37201D1*

G1X33596Y37333D1*

G1X33202Y37333D1*

G1X33137Y37201D1*

G1X32543Y36545D2*

G1X32412Y36677D1*

G1X32346Y36808D1*

G1X32346Y37070D1*

G1X32412Y37201D1*

G1X32543Y37333D1*

G1X32674Y37333D1*

G1X32805Y37201D1*

G1X32871Y37070D1*

G1X32871Y36808D1*

G1X32805Y36677D1*

G1X32674Y36545D1*

G1X32543Y36545D1*

G1X7177Y1509D2*

G1X7046Y1640D1*

G1X6980Y1771D1*

G1X6980Y2034D1*

G1X7046Y2165D1*

G1X7177Y2296D1*

G1X7308Y2296D1*

G1X7439Y2165D1*

G1X7505Y2034D1*

G1X7505Y1771D1*

G1X7439Y1640D1*

G1X7308Y1509D1*

G1X7177Y1509D1*

G1X6714Y1509D2*

G1X6452Y1509D1*

G1X6583Y1509D2*

G1X6583Y2296D1*

G1X6452Y2165D1*

G1X5924Y1509D2*

G1X6055Y1509D1*

G1X6055Y1640D1*

G1X5924Y1640D1*

G1X5924Y1509D1*

G1X5527Y1509D2*

G1X5265Y1509D1*

G1X5396Y1509D2*

G1X5396Y2296D1*

G1X5265Y2165D1*

G1X4868Y1509D2*

G1X4343Y1509D1*

G1X4868Y2034D1*

G1X4868Y2165D1*

G1X4802Y2296D1*

G1X4408Y2296D1*

G1X4343Y2165D1*

G1X4077Y1903D2*

G1X3552Y1903D1*

G1X3287Y1509D2*

G1X3287Y2296D1*

G1X3156Y2165D1*

G1X3024Y1903D1*

G1X2893Y2165D1*

G1X2762Y2296D1*

G1X2762Y1509D1*

G1X2365Y1903D2*

G1X1971Y1903D1*

G1X2496Y1509D2*

G1X1971Y1509D1*

G1X1971Y2296D1*

G1X2496Y2296D1*

G1X1706Y1509D2*

G1X1312Y1509D1*

G1X1706Y2296D1*

G1X1312Y2296D1*

G1X38276Y35364D2*

G1X38145Y35496D1*

G1X38080Y35627D1*

G1X38080Y35889D1*

G1X38145Y36020D1*

G1X38276Y36152D1*

G1X38408Y36152D1*

G1X38539Y36020D1*

G1X38605Y35889D1*

G1X38605Y35627D1*

G1X38539Y35496D1*

G1X38408Y35364D1*

G1X38276Y35364D1*

G1X37814Y35364D2*

G1X37552Y35364D1*

G1X37683Y35364D2*

G1X37683Y36152D1*

G1X37552Y36020D1*

G1X37024Y35364D2*

G1X37155Y35364D1*

G1X37155Y35496D1*

G1X37024Y35496D1*

G1X37024Y35364D1*

G1X36627Y35364D2*

G1X36364Y35364D1*

G1X36495Y35364D2*

G1X36495Y36152D1*

G1X36364Y36020D1*

G1X35967Y35364D2*

G1X35442Y35364D1*

G1X35967Y35889D1*

G1X35967Y36020D1*

G1X35902Y36152D1*

G1X35508Y36152D1*

G1X35442Y36020D1*

G1X35177Y35758D2*

G1X34652Y35758D1*

G1X34386Y35364D2*

G1X34386Y36152D1*

G1X34255Y36020D1*

G1X34124Y35758D1*

G1X33993Y36020D1*

G1X33861Y36152D1*

G1X33861Y35364D1*

G1X33465Y35758D2*

G1X33071Y35758D1*

G1X33596Y35364D2*

G1X33071Y35364D1*

G1X33071Y36152D1*

G1X33596Y36152D1*

G1X32805Y35364D2*

G1X32412Y35364D1*

G1X32805Y36152D1*

G1X32412Y36152D1*

G1X4605Y4658D2*

G1X4802Y4265D1*

G1X4277Y4658D2*

G1X4671Y4658D1*

G1X4802Y4790D1*

G1X4802Y4921D1*

G1X4671Y5052D1*

G1X4277Y5052D1*

G1X4277Y4265D1*

G1X4012Y4265D2*

G1X3749Y4265D1*

G1X3880Y4265D2*

G1X3880Y5052D1*

G1X3749Y4921D1*

G1X3352Y4658D2*

G1X2827Y4658D1*

G1X2562Y4921D2*

G1X2496Y5052D1*

G1X2103Y5052D1*

G1X2037Y4921D1*

G1X2037Y4790D1*

G1X2103Y4658D1*

G1X2496Y4658D1*

G1X2562Y4527D1*

G1X2562Y4396D1*

G1X2496Y4265D1*

G1X2103Y4265D1*

G1X2037Y4396D1*

G1X1771Y4265D2*

G1X1771Y5052D1*

G1X1640Y4921D1*

G1X1509Y4658D1*

G1X1378Y4921D1*

G1X1246Y5052D1*

G1X1246Y4265D1*

G1X35639Y38120D2*

G1X35639Y38907D1*

G1X35902Y38907D2*

G1X35377Y38907D1*

G1X35111Y38120D2*

G1X34849Y38120D1*

G1X34980Y38120D2*

G1X34980Y38907D1*

G1X34849Y38776D1*

G1X34452Y38514D2*

G1X33927Y38514D1*

G1X33662Y38776D2*

G1X33596Y38907D1*

G1X33202Y38907D1*

G1X33137Y38776D1*

G1X33137Y38645D1*

G1X33202Y38514D1*

G1X33596Y38514D1*

G1X33662Y38382D1*

G1X33662Y38251D1*

G1X33596Y38120D1*

G1X33202Y38120D1*

G1X33137Y38251D1*

G1X32871Y38120D2*

G1X32871Y38907D1*

G1X32740Y38776D1*

G1X32609Y38514D1*

G1X32477Y38776D1*

G1X32346Y38907D1*

G1X32346Y38120D1*

G1X33243Y54001D2*

G1X32718Y54001D1*

G1X33243Y53957D2*

G1X33243Y54220D1*

G1X33155Y54307D1*

G1X33068Y54307D1*

G1X32980Y54263D1*

G1X32980Y54001D2*

G1X32980Y54263D1*

G1X32893Y54307D1*

G1X32805Y54307D1*

G1X32718Y54220D1*

G1X32718Y53957D1*

G1X32805Y53539D2*

G1X33155Y53539D1*

G1X32980Y53714D2*

G1X32980Y53364D1*

G1X33155Y56276D2*

G1X33243Y56232D1*

G1X33243Y55969D1*

G1X33155Y55926D1*

G1X32805Y55926D1*

G1X32718Y55969D1*

G1X32718Y56232D1*

G1X32805Y56276D1*

G1X32805Y55507D2*

G1X33155Y55507D1*

G1X32980Y55682D2*

G1X32980Y55332D1*

G1X4146Y2821D2*

G1X4277Y2690D1*

G1X4540Y2690D1*

G1X4671Y2821D1*

G1X4671Y2952D1*

G1X4408Y3215D1*

G1X4671Y3477D1*

G1X4146Y3477D1*

G1X3552Y2690D2*

G1X3421Y2821D1*

G1X3355Y2952D1*

G1X3355Y3215D1*

G1X3421Y3346D1*

G1X3552Y3477D1*

G1X3684Y3477D1*

G1X3815Y3346D1*

G1X3880Y3215D1*

G1X3880Y2952D1*

G1X3815Y2821D1*

G1X3684Y2690D1*

G1X3552Y2690D1*

G1X2959Y2690D2*

G1X3090Y2690D1*

G1X3090Y2821D1*

G1X2959Y2821D1*

G1X2959Y2690D1*

G1X2562Y2690D2*

G1X2037Y2690D1*

G1X2562Y3215D1*

G1X2562Y3346D1*

G1X2496Y3477D1*

G1X2103Y3477D1*

G1X2037Y3346D1*

G1X1443Y2690D2*

G1X1312Y2821D1*

G1X1246Y2952D1*

G1X1246Y3215D1*

G1X1312Y3346D1*

G1X1443Y3477D1*

G1X1575Y3477D1*

G1X1706Y3346D1*

G1X1771Y3215D1*

G1X1771Y2952D1*

G1X1706Y2821D1*

G1X1575Y2690D1*

G1X1443Y2690D1*

G1X33155Y58244D2*

G1X33243Y58200D1*

G1X33243Y57938D1*

G1X33155Y57894D1*

G1X32805Y57894D1*

G1X32718Y57938D1*

G1X32718Y58200D1*

G1X32805Y58244D1*

G1X32980Y57650D2*

G1X32980Y57300D1*

G1X33068Y50371D2*

G1X33068Y50021D1*

G1X33243Y50371D2*

G1X32980Y50371D1*

G1X32718Y50239D1*

G1X32718Y50152D1*

G1X32980Y50021D1*

G1X33243Y50021D1*

G1X32980Y49777D2*

G1X32980Y49427D1*

G1X33243Y59906D2*

G1X32718Y59906D1*

G1X33243Y59862D2*

G1X33243Y60125D1*

G1X33068Y60212D1*

G1X32893Y60212D1*

G1X32718Y60125D1*

G1X32718Y59862D1*

G1X32980Y59619D2*

G1X32980Y59269D1*

G1X33243Y61874D2*

G1X32718Y61874D1*

G1X33243Y61831D2*

G1X33243Y62093D1*

G1X33068Y62181D1*

G1X32893Y62181D1*

G1X32718Y62093D1*

G1X32718Y61831D1*

G1X32805Y61412D2*

G1X33155Y61412D1*

G1X32980Y61587D2*

G1X32980Y61237D1*

G1X33243Y64436D2*

G1X32718Y64436D1*

G1X33243Y64393D2*

G1X33243Y64655D1*

G1X33068Y64743D1*

G1X32893Y64743D1*

G1X32718Y64655D1*

G1X32718Y64393D1*

G1X32718Y64149D2*

G1X33243Y64149D1*

G1X33155Y64061D1*

G1X32805Y63886D1*

G1X32718Y63799D1*

G1X33243Y63799D1*

G1X32980Y63380D2*

G1X32980Y63555D1*

G1X33155Y63555D1*

G1X33243Y63511D1*

G1X33243Y63249D1*

G1X33155Y63205D1*

G1X32805Y63205D1*

G1X32718Y63249D1*

G1X32718Y63511D1*

G1X32805Y63555D1*

G1X7086Y63555D2*

G1X7086Y63205D1*

G1X7261Y63555D2*

G1X6998Y63555D1*

G1X6736Y63424D1*

G1X6736Y63336D1*

G1X6998Y63205D1*

G1X7261Y63205D1*

G1X33243Y8136D2*

G1X32718Y8136D1*

G1X33243Y8092D2*

G1X33243Y8354D1*

G1X33155Y8442D1*

G1X33068Y8442D1*

G1X32980Y8398D1*

G1X32980Y8136D2*

G1X32980Y8398D1*

G1X32893Y8442D1*

G1X32805Y8442D1*

G1X32718Y8354D1*

G1X32718Y8092D1*

G1X32718Y12779D2*

G1X32893Y12779D1*

G1X33243Y12604D1*

G1X32893Y12429D1*

G1X32718Y12429D1*

G1X33155Y11835D2*

G1X33243Y11879D1*

G1X33243Y12141D1*

G1X33155Y12185D1*

G1X32980Y12185D1*

G1X32893Y12097D1*

G1X32893Y11835D1*

G1X32718Y11835D1*

G1X32718Y12185D1*

G1X32805Y11416D2*

G1X33155Y11416D1*

G1X32980Y11591D2*

G1X32980Y11241D1*

G1X33068Y14747D2*

G1X33068Y14397D1*

G1X32718Y14572D1*

G1X32718Y14659D1*

G1X33243Y14659D1*

G1X33243Y14153D2*

G1X33243Y13803D1*

G1X32893Y14153D1*

G1X32805Y14153D1*

G1X32718Y14109D1*

G1X32718Y13847D1*

G1X32805Y13803D1*

G1X32805Y13385D2*

G1X33155Y13385D1*

G1X32980Y13560D2*

G1X32980Y13210D1*

G1X33243Y16803D2*

G1X32718Y16803D1*

G1X33243Y16759D2*

G1X33243Y17021D1*

G1X33068Y17109D1*

G1X32893Y17109D1*

G1X32718Y17021D1*

G1X32718Y16759D1*

G1X32718Y16515D2*

G1X33243Y16515D1*

G1X33155Y16428D1*

G1X32805Y16253D1*

G1X32718Y16165D1*

G1X33243Y16165D1*

G1X32980Y15747D2*

G1X32980Y15922D1*

G1X33155Y15922D1*

G1X33243Y15878D1*

G1X33243Y15615D1*

G1X33155Y15572D1*

G1X32805Y15572D1*

G1X32718Y15615D1*

G1X32718Y15878D1*

G1X32805Y15922D1*

G1X7479Y20058D2*

G1X7479Y19708D1*

G1X7654Y20058D2*

G1X7392Y20058D1*

G1X7130Y19927D1*

G1X7130Y19839D1*

G1X7392Y19708D1*

G1X7654Y19708D1*

G1X7217Y19290D2*

G1X7567Y19290D1*

G1X7392Y19465D2*

G1X7392Y19115D1*

G1X7654Y15815D2*

G1X7130Y15815D1*

G1X7654Y15772D2*

G1X7654Y16034D1*

G1X7567Y16122D1*

G1X7479Y16122D1*

G1X7392Y16078D1*

G1X7392Y15815D2*

G1X7392Y16078D1*

G1X7305Y16122D1*

G1X7217Y16122D1*

G1X7130Y16034D1*

G1X7130Y15772D1*

G1X7392Y15528D2*

G1X7392Y15178D1*

G1X7479Y22027D2*

G1X7479Y21677D1*

G1X7654Y22027D2*

G1X7392Y22027D1*

G1X7130Y21895D1*

G1X7130Y21808D1*

G1X7392Y21677D1*

G1X7654Y21677D1*

G1X7392Y21433D2*

G1X7392Y21083D1*

G1X7654Y17784D2*

G1X7130Y17784D1*

G1X7654Y17740D2*

G1X7654Y18002D1*

G1X7567Y18090D1*

G1X7479Y18090D1*

G1X7392Y18046D1*

G1X7392Y17784D2*

G1X7392Y18046D1*

G1X7305Y18090D1*

G1X7217Y18090D1*

G1X7130Y18002D1*

G1X7130Y17740D1*

G1X7217Y17321D2*

G1X7567Y17321D1*

G1X7392Y17496D2*

G1X7392Y17146D1*

G1X33068Y48009D2*

G1X33068Y47659D1*

G1X33243Y48009D2*

G1X32980Y48009D1*

G1X32718Y47877D1*

G1X32718Y47790D1*

G1X32980Y47659D1*

G1X33243Y47659D1*

G1X32805Y47240D2*

G1X33155Y47240D1*

G1X32980Y47415D2*

G1X32980Y47065D1*

G1X7567Y12185D2*

G1X7654Y12141D1*

G1X7654Y11879D1*

G1X7567Y11835D1*

G1X7217Y11835D1*

G1X7130Y11879D1*

G1X7130Y12141D1*

G1X7217Y12185D1*

G1X7217Y11416D2*

G1X7567Y11416D1*

G1X7392Y11591D2*

G1X7392Y11241D1*

G1X7567Y14153D2*

G1X7654Y14109D1*

G1X7654Y13847D1*

G1X7567Y13803D1*

G1X7217Y13803D1*

G1X7130Y13847D1*

G1X7130Y14109D1*

G1X7217Y14153D1*

G1X7392Y13560D2*

G1X7392Y13210D1*

G1X7654Y7942D2*

G1X7130Y7942D1*

G1X7654Y7898D2*

G1X7654Y8161D1*

G1X7479Y8248D1*

G1X7305Y8248D1*

G1X7130Y8161D1*

G1X7130Y7898D1*

G1X7392Y7655D2*

G1X7392Y7305D1*

G1X7654Y9910D2*

G1X7130Y9910D1*

G1X7654Y9867D2*

G1X7654Y10129D1*

G1X7479Y10217D1*

G1X7305Y10217D1*

G1X7130Y10129D1*

G1X7130Y9867D1*

G1X7217Y9448D2*

G1X7567Y9448D1*

G1X7392Y9623D2*

G1X7392Y9273D1*

G1X33243Y3805D2*

G1X32718Y3805D1*

G1X33243Y3762D2*

G1X33243Y4024D1*

G1X33068Y4112D1*

G1X32893Y4112D1*

G1X32718Y4024D1*

G1X32718Y3762D1*

G1X33243Y52033D2*

G1X32718Y52033D1*

G1X33243Y51989D2*

G1X33243Y52251D1*

G1X33155Y52339D1*

G1X33068Y52339D1*

G1X32980Y52295D1*

G1X32980Y52033D2*

G1X32980Y52295D1*

G1X32893Y52339D1*

G1X32805Y52339D1*

G1X32718Y52251D1*

G1X32718Y51989D1*

G1X32980Y51745D2*

G1X32980Y51395D1*

G1X33155Y6474D2*

G1X33243Y6430D1*

G1X33243Y6167D1*

G1X33155Y6124D1*

G1X32805Y6124D1*

G1X32718Y6167D1*

G1X32718Y6430D1*

G1X32805Y6474D1*

M2*
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G4_C Author: OrCAD GerbTool(tm) 8.1.1 Mon Feb 24 11:52:34 2003*

G4 Mass Parameters *

G4 Image *

G4 Aperture Definitions *

G4 Plot Data *

%LPD*%

%FSLAX34Y34*%

%MOIN*%

%AD*%

%ADD10C,0.066900*%

%ADD11R,0.066900X0.066900*%

%ADD12C,0.098400*%

%ADD13R,0.098400X0.098400*%

%ADD14C,0.086600*%

%ADD15O,0.157500X0.066900*%

%ADD16R,0.157500X0.066900*%

%ADD17C,0.059000*%

%ADD18R,0.059000X0.059000*%

%ADD19C,0.149600*%

%ADD20C,0.074800*%

%ADD21R,0.074800X0.074800*%

%ADD22R,0.086600X0.086600*%

%ADD23C,0.008000*%

%ADD24C,0.011800*%

%ADD25O,0.025000X0.094000*%

%ADD26R,0.025000X0.094000*%

%ADD27C,0.001000*%

%ADD28C,0.006000*%

%ADD29C,0.012000*%

%ADD30C,0.010000*%

%ADD31C,0.035400*%

%ADD32C,0.050000*%

%ADD33C,0.013800*%

%ADD34C,0.005900*%

%ADD35C,0.055000*%

%ADD36C,0.019700*%

%ADD37C,0.070900*%

%ADD38R,0.070900X0.070900*%

%ADD39C,0.059000*%

%ADD256C,0.100000*%

%ADD257C,0.110000*%

%ADD258C,0.090000*%

%ADD259C,0.070000*%

G4_C OrCAD GerbTool Tool List *

G4_D256 3 1.8000 T 0 0*

G4_D257 4 3.8000 T 0 0*

G4_D258 2 1.5000 T 0 0*

G4_D259 1 0.8000 T 0 0*

G54D23*

G1X12922Y44255D2*

G1X12922Y38255D1*

G1X17422Y38255D2*

G1X12922Y38255D1*

G1X17422Y44255D2*

G1X17422Y38255D1*

G1X17422Y44255D2*

G1X12922Y44255D1*

G1X17390Y44255D2*

G1X17390Y38255D1*

G1X17318Y44255D2*

G1X17318Y38255D1*

G1X17246Y44255D2*

G1X17246Y38255D1*

G1X17174Y44255D2*

G1X17174Y38255D1*

G1X17102Y44255D2*

G1X17102Y38255D1*

G1X17030Y44255D2*

G1X17030Y38255D1*

G1X16958Y44255D2*

G1X16958Y38255D1*

G1X16886Y44255D2*

G1X16886Y38255D1*

G1X16814Y44255D2*

G1X16814Y38255D1*

G1X16742Y44255D2*

G1X16742Y38255D1*

G1X16670Y44255D2*

G1X16670Y38255D1*

G1X16598Y44255D2*

G1X16598Y38255D1*

G1X16526Y44255D2*

G1X16526Y38255D1*

G1X16454Y44255D2*

G1X16454Y38255D1*

G1X16382Y44255D2*

G1X16382Y38255D1*

G1X16310Y44255D2*

G1X16310Y38255D1*

G1X16238Y44255D2*

G1X16238Y38255D1*

G1X16166Y44255D2*

G1X16166Y38255D1*

G1X16094Y44255D2*

G1X16094Y38255D1*

G1X16022Y44255D2*

G1X16022Y38255D1*

G1X15950Y44255D2*

G1X15950Y38255D1*

G1X15878Y44255D2*

G1X15878Y38255D1*

G1X15806Y44255D2*

G1X15806Y38255D1*

G1X15734Y44255D2*

G1X15734Y38255D1*

G1X15662Y44255D2*

G1X15662Y38255D1*

G1X15590Y44255D2*

G1X15590Y38255D1*

G1X15518Y44255D2*

G1X15518Y38255D1*

G1X15446Y44255D2*

G1X15446Y38255D1*

G1X15374Y44255D2*

G1X15374Y38255D1*

G1X15302Y44255D2*

G1X15302Y38255D1*

G1X15230Y44255D2*

G1X15230Y38255D1*

G1X15158Y44255D2*

G1X15158Y38255D1*

G1X15086Y44255D2*

G1X15086Y38255D1*

G1X15014Y44255D2*

G1X15014Y38255D1*

G1X14942Y44255D2*

G1X14942Y38255D1*

G1X14870Y44255D2*

G1X14870Y38255D1*

G1X14798Y44255D2*

G1X14798Y38255D1*

G1X14726Y44255D2*

G1X14726Y38255D1*

G1X14654Y44255D2*

G1X14654Y38255D1*

G1X14582Y44255D2*

G1X14582Y38255D1*

G1X14510Y44255D2*

G1X14510Y38255D1*

G1X14438Y44255D2*

G1X14438Y38255D1*

G1X14366Y44255D2*

G1X14366Y38255D1*

G1X14294Y44255D2*

G1X14294Y38255D1*

G1X14222Y44255D2*

G1X14222Y38255D1*

G1X14150Y44255D2*

G1X14150Y38255D1*

G1X14078Y44255D2*

G1X14078Y38255D1*

G1X14006Y44255D2*

G1X14006Y38255D1*

G1X13934Y44255D2*

G1X13934Y38255D1*

G1X13862Y44255D2*

G1X13862Y38255D1*

G1X13790Y44255D2*

G1X13790Y38255D1*

G1X13718Y44255D2*

G1X13718Y38255D1*

G1X13646Y44255D2*

G1X13646Y38255D1*

G1X13574Y44255D2*

G1X13574Y38255D1*

G1X13502Y44255D2*

G1X13502Y38255D1*

G1X13430Y44255D2*

G1X13430Y38255D1*

G1X13358Y44255D2*

G1X13358Y38255D1*

G1X13286Y44255D2*

G1X13286Y38255D1*

G1X13214Y44255D2*

G1X13214Y38255D1*

G1X13142Y44255D2*

G1X13142Y38255D1*

G1X13070Y44255D2*

G1X13070Y38255D1*

G1X12998Y44255D2*

G1X12998Y38255D1*

G1X17422Y44235D2*

G1X12922Y44235D1*

G1X17422Y44163D2*

G1X12922Y44163D1*

G1X17422Y44091D2*

G1X12922Y44091D1*

G1X17422Y44019D2*

G1X12922Y44019D1*

G1X17422Y43947D2*

G1X12922Y43947D1*

G1X17422Y43875D2*

G1X12922Y43875D1*

G1X17422Y43803D2*

G1X12922Y43803D1*

G1X17422Y43731D2*

G1X12922Y43731D1*

G1X17422Y43659D2*

G1X12922Y43659D1*

G1X17422Y43587D2*

G1X12922Y43587D1*

G1X17422Y43515D2*

G1X12922Y43515D1*

G1X17422Y43443D2*

G1X12922Y43443D1*

G1X17422Y43371D2*

G1X12922Y43371D1*

G1X17422Y43299D2*

G1X12922Y43299D1*

G1X17422Y43227D2*

G1X12922Y43227D1*

G1X17422Y43155D2*

G1X12922Y43155D1*

G1X17422Y43083D2*

G1X12922Y43083D1*

G1X17422Y43011D2*

G1X12922Y43011D1*

G1X17422Y42939D2*

G1X12922Y42939D1*

G1X17422Y42867D2*

G1X12922Y42867D1*

G1X17422Y42795D2*

G1X12922Y42795D1*

G1X17422Y42723D2*

G1X12922Y42723D1*

G1X17422Y42651D2*

G1X12922Y42651D1*

G1X17422Y42579D2*

G1X12922Y42579D1*

G1X17422Y42507D2*

G1X12922Y42507D1*

G1X17422Y42435D2*

G1X12922Y42435D1*

G1X17422Y42363D2*

G1X12922Y42363D1*

G1X17422Y42291D2*

G1X12922Y42291D1*

G1X17422Y42219D2*

G1X12922Y42219D1*

G1X17422Y42147D2*

G1X12922Y42147D1*

G1X17422Y42075D2*

G1X12922Y42075D1*

G1X17422Y42003D2*

G1X12922Y42003D1*

G1X17422Y41931D2*

G1X12922Y41931D1*

G1X17422Y41859D2*

G1X12922Y41859D1*

G1X17422Y41787D2*

G1X12922Y41787D1*

G1X17422Y41715D2*

G1X12922Y41715D1*

G1X17422Y41643D2*

G1X12922Y41643D1*

G1X17422Y41571D2*

G1X12922Y41571D1*

G1X17422Y41499D2*

G1X12922Y41499D1*

G1X17422Y41427D2*

G1X12922Y41427D1*

G1X17422Y41355D2*

G1X12922Y41355D1*

G1X17422Y41283D2*

G1X12922Y41283D1*

G1X17422Y41211D2*

G1X12922Y41211D1*

G1X17422Y41139D2*

G1X12922Y41139D1*

G1X17422Y41067D2*

G1X12922Y41067D1*

G1X17422Y40995D2*

G1X12922Y40995D1*

G1X17422Y40923D2*

G1X12922Y40923D1*

G1X17422Y40851D2*

G1X12922Y40851D1*

G1X17422Y40779D2*

G1X12922Y40779D1*

G1X17422Y40707D2*

G1X12922Y40707D1*

G1X17422Y40635D2*

G1X12922Y40635D1*

G1X17422Y40563D2*

G1X12922Y40563D1*

G1X17422Y40491D2*

G1X12922Y40491D1*

G1X17422Y40419D2*

G1X12922Y40419D1*

G1X17422Y40347D2*

G1X12922Y40347D1*

G1X17422Y40275D2*

G1X12922Y40275D1*

G1X17422Y40203D2*

G1X12922Y40203D1*

G1X17422Y40131D2*

G1X12922Y40131D1*

G1X17422Y40059D2*

G1X12922Y40059D1*

G1X17422Y39987D2*

G1X12922Y39987D1*

G1X17422Y39915D2*

G1X12922Y39915D1*

G1X17422Y39843D2*

G1X12922Y39843D1*

G1X17422Y39771D2*

G1X12922Y39771D1*

G1X17422Y39699D2*

G1X12922Y39699D1*

G1X17422Y39627D2*

G1X12922Y39627D1*

G1X17422Y39555D2*

G1X12922Y39555D1*

G1X17422Y39483D2*

G1X12922Y39483D1*

G1X17422Y39411D2*

G1X12922Y39411D1*

G1X17422Y39339D2*

G1X12922Y39339D1*

G1X17422Y39267D2*

G1X12922Y39267D1*

G1X17422Y39195D2*

G1X12922Y39195D1*

G1X17422Y39123D2*

G1X12922Y39123D1*

G1X17422Y39051D2*

G1X12922Y39051D1*

G1X17422Y38979D2*

G1X12922Y38979D1*

G1X17422Y38907D2*

G1X12922Y38907D1*

G1X17422Y38835D2*

G1X12922Y38835D1*

G1X17422Y38763D2*

G1X12922Y38763D1*

G1X17422Y38691D2*

G1X12922Y38691D1*

G1X17422Y38619D2*

G1X12922Y38619D1*

G1X17422Y38547D2*

G1X12922Y38547D1*

G1X17422Y38475D2*

G1X12922Y38475D1*

G1X17422Y38403D2*

G1X12922Y38403D1*

G1X17422Y38331D2*

G1X12922Y38331D1*

G1X30381Y29062D2*

G1X30381Y23062D1*

G1X30381Y29062D2*

G1X25881Y29062D1*

G1X25881Y23062D1*

G1X30381Y23062D2*

G1X25881Y23062D1*

G1X30349Y29062D2*

G1X30349Y23062D1*

G1X30277Y29062D2*

G1X30277Y23062D1*

G1X30205Y29062D2*

G1X30205Y23062D1*

G1X30133Y29062D2*

G1X30133Y23062D1*

G1X30061Y29062D2*

G1X30061Y23062D1*

G1X29989Y29062D2*

G1X29989Y23062D1*

G1X29917Y29062D2*

G1X29917Y23062D1*

G1X29845Y29062D2*

G1X29845Y23062D1*

G1X29773Y29062D2*

G1X29773Y23062D1*

G1X29701Y29062D2*

G1X29701Y23062D1*

G1X29629Y29062D2*

G1X29629Y23062D1*

G1X29557Y29062D2*

G1X29557Y23062D1*

G1X29485Y29062D2*

G1X29485Y23062D1*

G1X29413Y29062D2*

G1X29413Y23062D1*

G1X29341Y29062D2*

G1X29341Y23062D1*

G1X29269Y29062D2*

G1X29269Y23062D1*

G1X29197Y29062D2*

G1X29197Y23062D1*

G1X29125Y29062D2*

G1X29125Y23062D1*

G1X29053Y29062D2*

G1X29053Y23062D1*

G1X28981Y29062D2*

G1X28981Y23062D1*

G1X28909Y29062D2*

G1X28909Y23062D1*

G1X28837Y29062D2*

G1X28837Y23062D1*

G1X28765Y29062D2*

G1X28765Y23062D1*

G1X28693Y29062D2*

G1X28693Y23062D1*

G1X28621Y29062D2*

G1X28621Y23062D1*

G1X28549Y29062D2*

G1X28549Y23062D1*

G1X28477Y29062D2*

G1X28477Y23062D1*

G1X28405Y29062D2*

G1X28405Y23062D1*

G1X28333Y29062D2*

G1X28333Y23062D1*

G1X28261Y29062D2*

G1X28261Y23062D1*

G1X28189Y29062D2*

G1X28189Y23062D1*

G1X28117Y29062D2*

G1X28117Y23062D1*

G1X28045Y29062D2*

G1X28045Y23062D1*

G1X27973Y29062D2*

G1X27973Y23062D1*

G1X27901Y29062D2*

G1X27901Y23062D1*

G1X27829Y29062D2*

G1X27829Y23062D1*

G1X27757Y29062D2*

G1X27757Y23062D1*

G1X27685Y29062D2*

G1X27685Y23062D1*

G1X27613Y29062D2*

G1X27613Y23062D1*

G1X27541Y29062D2*

G1X27541Y23062D1*

G1X27469Y29062D2*

G1X27469Y23062D1*

G1X27397Y29062D2*

G1X27397Y23062D1*

G1X27325Y29062D2*

G1X27325Y23062D1*

G1X27253Y29062D2*

G1X27253Y23062D1*

G1X27181Y29062D2*

G1X27181Y23062D1*

G1X27109Y29062D2*

G1X27109Y23062D1*

G1X27037Y29062D2*

G1X27037Y23062D1*

G1X26965Y29062D2*

G1X26965Y23062D1*

G1X26893Y29062D2*

G1X26893Y23062D1*

G1X26821Y29062D2*

G1X26821Y23062D1*

G1X26749Y29062D2*

G1X26749Y23062D1*

G1X26677Y29062D2*

G1X26677Y23062D1*

G1X26605Y29062D2*

G1X26605Y23062D1*

G1X26533Y29062D2*

G1X26533Y23062D1*

G1X26461Y29062D2*

G1X26461Y23062D1*

G1X26389Y29062D2*

G1X26389Y23062D1*

G1X26317Y29062D2*

G1X26317Y23062D1*

G1X26245Y29062D2*

G1X26245Y23062D1*

G1X26173Y29062D2*

G1X26173Y23062D1*

G1X26101Y29062D2*

G1X26101Y23062D1*

G1X26029Y29062D2*

G1X26029Y23062D1*

G1X25957Y29062D2*

G1X25957Y23062D1*

G1X30381Y29042D2*

G1X25881Y29042D1*

G1X30381Y28970D2*

G1X25881Y28970D1*

G1X30381Y28898D2*

G1X25881Y28898D1*

G1X30381Y28826D2*

G1X25881Y28826D1*

G1X30381Y28754D2*

G1X25881Y28754D1*

G1X30381Y28682D2*

G1X25881Y28682D1*

G1X30381Y28610D2*

G1X25881Y28610D1*

G1X30381Y28538D2*

G1X25881Y28538D1*

G1X30381Y28466D2*

G1X25881Y28466D1*

G1X30381Y28394D2*

G1X25881Y28394D1*

G1X30381Y28322D2*

G1X25881Y28322D1*

G1X30381Y28250D2*

G1X25881Y28250D1*

G1X30381Y28178D2*

G1X25881Y28178D1*

G1X30381Y28106D2*

G1X25881Y28106D1*

G1X30381Y28034D2*

G1X25881Y28034D1*

G1X30381Y27962D2*

G1X25881Y27962D1*

G1X30381Y27890D2*

G1X25881Y27890D1*

G1X30381Y27818D2*

G1X25881Y27818D1*

G1X30381Y27746D2*

G1X25881Y27746D1*

G1X30381Y27674D2*

G1X25881Y27674D1*

G1X30381Y27602D2*

G1X25881Y27602D1*

G1X30381Y27530D2*

G1X25881Y27530D1*

G1X30381Y27458D2*

G1X25881Y27458D1*

G1X30381Y27386D2*

G1X25881Y27386D1*

G1X30381Y27314D2*

G1X25881Y27314D1*

G1X30381Y27242D2*

G1X25881Y27242D1*

G1X30381Y27170D2*

G1X25881Y27170D1*

G1X30381Y27098D2*

G1X25881Y27098D1*

G1X30381Y27026D2*

G1X25881Y27026D1*

G1X30381Y26954D2*

G1X25881Y26954D1*

G1X30381Y26882D2*

G1X25881Y26882D1*

G1X30381Y26810D2*

G1X25881Y26810D1*

G1X30381Y26738D2*

G1X25881Y26738D1*

G1X30381Y26666D2*

G1X25881Y26666D1*

G1X30381Y26594D2*

G1X25881Y26594D1*

G1X30381Y26522D2*

G1X25881Y26522D1*

G1X30381Y26450D2*

G1X25881Y26450D1*

G1X30381Y26378D2*

G1X25881Y26378D1*

G1X30381Y26306D2*

G1X25881Y26306D1*

G1X30381Y26234D2*

G1X25881Y26234D1*

G1X30381Y26162D2*

G1X25881Y26162D1*

G1X30381Y26090D2*

G1X25881Y26090D1*

G1X30381Y26018D2*

G1X25881Y26018D1*

G1X30381Y25946D2*

G1X25881Y25946D1*

G1X30381Y25874D2*

G1X25881Y25874D1*

G1X30381Y25802D2*

G1X25881Y25802D1*

G1X30381Y25730D2*

G1X25881Y25730D1*

G1X30381Y25658D2*

G1X25881Y25658D1*

G1X30381Y25586D2*

G1X25881Y25586D1*

G1X30381Y25514D2*

G1X25881Y25514D1*

G1X30381Y25442D2*

G1X25881Y25442D1*

G1X30381Y25370D2*

G1X25881Y25370D1*

G1X30381Y25298D2*

G1X25881Y25298D1*

G1X30381Y25226D2*

G1X25881Y25226D1*

G1X30381Y25154D2*

G1X25881Y25154D1*

G1X30381Y25082D2*

G1X25881Y25082D1*

G1X30381Y25010D2*

G1X25881Y25010D1*

G1X30381Y24938D2*

G1X25881Y24938D1*

G1X30381Y24866D2*

G1X25881Y24866D1*

G1X30381Y24794D2*

G1X25881Y24794D1*

G1X30381Y24722D2*

G1X25881Y24722D1*

G1X30381Y24650D2*

G1X25881Y24650D1*

G1X30381Y24578D2*

G1X25881Y24578D1*

G1X30381Y24506D2*

G1X25881Y24506D1*

G1X30381Y24434D2*

G1X25881Y24434D1*

G1X30381Y24362D2*

G1X25881Y24362D1*

G1X30381Y24290D2*

G1X25881Y24290D1*

G1X30381Y24218D2*

G1X25881Y24218D1*

G1X30381Y24146D2*

G1X25881Y24146D1*

G1X30381Y24074D2*

G1X25881Y24074D1*

G1X30381Y24002D2*

G1X25881Y24002D1*

G1X30381Y23930D2*

G1X25881Y23930D1*

G1X30381Y23858D2*

G1X25881Y23858D1*

G1X30381Y23786D2*

G1X25881Y23786D1*

G1X30381Y23714D2*

G1X25881Y23714D1*

G1X30381Y23642D2*

G1X25881Y23642D1*

G1X30381Y23570D2*

G1X25881Y23570D1*

G1X30381Y23498D2*

G1X25881Y23498D1*

G1X30381Y23426D2*

G1X25881Y23426D1*

G1X30381Y23354D2*

G1X25881Y23354D1*

G1X30381Y23282D2*

G1X25881Y23282D1*

G1X30381Y23210D2*

G1X25881Y23210D1*

G1X30381Y23138D2*

G1X25881Y23138D1*

G1X27318Y58811D2*

G54D33*

G1X27163Y58656D1*

G1X27163Y53539D1*

G1X24190Y50547D1*

G1X24190Y48339D1*

G1X24180Y48329D1*

G1X24180Y48040D1*

G1X24770Y58790D2*

G1X24770Y58687D1*

G1X24801Y58656D1*

G1X24801Y53145D1*

G1X19290Y48027D2*
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