LGraph?2

[Mopopoepxka E-502, L-502, L-761, L-780, L-783, L-791
E14-140, E14-140-M, E14-440, E-154, E20-10
L-305, L-1250, L-264
LTR11, LTR22, LTR114, LTR212, LTR212M, LTR27,
LTRS51, LTR24, LTR25, LTR-210, LTR-216

Pykoeodcmeo nonb3oeamensi

MockBa. UoHb 2018 .

Cocrasneno anst LGraph2 v.2.35.00



-2-

COAEPXAHUE
R 21 0 S 0 2] = 0 0 PSRRI 6
1.1 Ha3HAYCHME IPOTPAMMDBL. ...ccuvviiurieriesirieresssreesseessreessesssseesseessneessesaneesneesneesnesaneesnnesnnis 6
1.2  OcHOBHBIE BO3MOKHOCTH MTPOTPAMMBI LGTaph2 ......vcvviiiiiiiiiiiiie e 6
1.3 OCOOCHHOCTH M OTPAHMUCHHS ... ...veuvirtiestiasrisseesseassesseesseasseaseesseassesssesneassessneaneesnesnnenneas 8
A 01533 ()3 <3516 TR PR OP 8
1.5 VYcTaHOBKa NPOTPAMMBI U IAPAMBEPOB .....vvivrieieiisriesieisiriesieesineesses e snee e seeesnis 8
1.6 SIBBIKM HHTEPMEIICA ...vvviiiiiiiiiie ittt sttt sttt bn e e nbe e e ennes 10
1.7  HEKOTOPBIC KOHBEHIIIH ... .ccutveeiutreesstreessteeessteeesstseessseessssesssssessasssesssssesssseessssesssssessnsnes 10
1.8 COBIABACMBIC (DAMITBI ....uvvveiuiviessieiesieeessteeessbeeessbeesssbeesssbeesssbeesssseesnsbeesssbeeabneesnseeennses 10
2 HAUYMHAEM PABOTATD C ITIPOTPAMMOM LGraph2........cccocvvvveeveniieisesiirssenisneninns 12
2.1  TIOAKITIOYACM OOOPYIOBAHKE ..vveervvereiureeessreesssressssseessssesssssesssssesssssesssssessssssssssssssnssessnns 12
2.1.1 BBIOOP AL ..ot 12
2.1.2 Hacrpoiika kaHaJIOB, YaCTOTHI JUCKPETUZAMMUHA U BPEMEHHU BBOMIA. .....vvverrvveernrrennns 13
2.1.3 Hactpoiika rpadiaecKOr0 OTOOPAKEHUST KAHATIOB. ...vvvvverveerrersresieesseassesseesseenesnes 14
2.1.4 HacTpONKa UMEHH (PAIITA. ...vviiivvieiiiiieiiiiesiiiesieeesieeessbeesssbeesssseesssseesssneesnsneesseee s 14
2.2 TIPOBOIFIM HBMEPEHHE. ... veuvereiesiiaseesseeseessesseesteassesseeaseassesseesbeasseaseeabe e s e nseenbeenneaneenne e 16
2.2.1 Jloruka npeABapUTEIBHOTO IPOCMOTPA H ITYCKA. ..vverveerureerreeseeesseesreessnesseessnesnnes 16
2.2.2  YTO TAKOE MAY3a BO BPEMS BBOIA. ...veuveerrersrerreasrissresseasesssesseessessnsssesssesssesseessesssesses 17
2.2.3 YrpaieHHE MAaCIITAOOM BO BPEMS BBOJIA. «.vevuvvrersruressreresssesssssesssssessssnesssssesssseeennes 18
AN @) 45 (o X038 =15 2 (o5 N %44 % CRN 19
2.3 Busyanu3anus BBOIMMBIX JTAHHBIX. .....ueeiueeireesseraseesseeaseesesanseessessnsessesansessssassessees 19
2.3.1 OcHOBHOI SKpaH (MICOTOTHSI OKOH U KAHATIOB). .. .e.veeuriruresreetessresseesneassesseesseesennes 19
R 3 ] ¢ T PP PP PPOPR 20
2.3.3 CHekTpambHOE OKHO M THCTOTPAMMA. .....veuvverreesrisseesseessessresseessessnsssesssesssesseessesssesses 20
2.4 DKCTIOPT JIAHHBIX. 11tvtetutrtesstesesssesesssesssssesssssesssssesssssssssssesssssesssssessnssssssssessssssssnssessnsseennes 20
2.4.1 DKCHOPT B TEKCTOBBIH (DAMIL. ...vevviveeiiesresiiesieeiesieesiee it snee s sne e 20
2.4.2 DKCHIOPT B OMHAPHBIM (DATIL. ..veevvieiiieiiieiiie sttt 20
2.4.3 DOKCTOPT B MAtLab. ....ccviiiiiiiiiic e 20
3 HACTPOMKA OBOPYIIOBAHUS .........cocvivieeeeeeeeeeeeeeeees et 22
TR R @ 1571104 (10 4 (013 (07 U=) 07 5 CR TR 22
3.2 JI0OABICHHE U YIATCHHIE MOMYIISL. .vveuvraueeureassneasseasseeasseessesanseesseesnseessessnsesssneansesssnens 23
3.3 Hacrpoiika m3meputenbHOro KaHama AL ..o 24
TS I % 1V 3 0 2¢ & 2 11 c: PO 24
3.3.2 BKIIOUEHHE-BBIKIIOUEHME KAHATA. 1.eeeeeiiiivrrrerereeeessiiissrsresssessssisisssresesesessssisssssssness 24
3.3.3  OKHO MPEIBAPUTEITBHOTO TTPOCMOTPA. ..vervverviarrinsresseesressresseesseesnesseessessesseesseesesnes 25
3.3.4 HacTpouKa TUAMABOHA KAHAIA. .....eerueesureeueessreanseeasseesseeasseessesanseesssessseessessnsesssnesnes 25
3.3.5  KAMHOPOBKA. ....cuviiuiiiietieiiesiee ettt n e 25
3.4 OOmIast UACOTMOTUS CHHXPOHUBAIM . .....c.vvenreetreanreesseeasseessesaseesseeanseessesaseessseansesssnens 27
3.5 Ocobennoctr HACTPOUKH LTR MOIYITCH. .....eovviiiiiiiieiiiic e 29
S S o3 2 o T I 1 0] /=] G OSR 29
3.5.2  OCOOCHHOCTH OOIIETO CTAPTA. +..vvervverteasresseesueassesseenseasesseesseessesseesseessesssesseesseensesses 30
3.6 MeHI0 CHHXPOHH3AINH U JOTIOJTHUTETBHBIX HACTPOCK. ..eevvirrrierireanreasieeaneeesineanseessnens 31
3.6.1 E-154, E14-140, E14-440, L-780, L-783, L-791......ceeeiiieeeeeiiee et 31
3.6.1.1  CHHXPOHMBAIIFSL. ..e.uveereeeiureateesireasseassreasteesseeaseessseasessseessesssneasseessseassessssesnes 31
3.6.1.2 JIOTIONTHUTEITEHBIC TIAPAMETPBL. ... vvervierreieeteasresseesseassesseesseesesseesseessessnesseenseens 32
3.6.1.3 TIAII 11 TUGDPOBBIE BXOIBI-BBIXOIBL. ....vceuveereeesteesureaseessreasesssreasseessneassesssnesnes 33
3.6.2 E20-10 (PEBUBUU A F B). ..oiuiiiiiiiiiiiiice e 34
3.6.2.1  CHHXPOHMBAIIFSL. ..e.vveenteeureateessneasseessreasseesseeassesssseassessseessesssssanseessseansesssnesnses 34

3.6.2.2 TAII 11 THPPOBBIE BXOIBI-BBIXOIBL. ....vvuvvesreasresseesseassesseesseessessnesseessessnssseessenns 35



-3-

3.6.3  Kpe#rtsl ceprrt LTR-EU. ....cooooiiiii e 36
3.6.3.1 JIOTIONHUTEIBHBIC TTAPAMETPBL. ....vverviesriieereasresseesteassesseesseesnesseesseesnesseesseesneens 36
3.6.4  MOIYIb LTR22. ..ottt b 36
3.6.4.1  CHHXPOHMBAIIFSL. «....vveeueeeureanteeaieeaseessseassesssseassesssseasessssessesssssansessssesssessssesnnes 36
3.6.4.2  J1OTIOTHUTEITBHBIC TTAPAMETPBL. 1.evvvveeisrreessreesssreessssessssnesssssesssssesssssesssseesssseessnes 37
3.6.5 MOIymb LTR-11. oottt 37
3.6.5.1  CHHXPOHUBAIIM. ...vvveiuvviessirtessieeessteeesseessssesssssesssssesssssesssssesssssesssssessssssssnseessnes 37
3.6.5.2 JIOTIONTHUTEIBHBIC TIAPAMETPDBL. ....evervisrireesreasresseesieassesseesseenesseesseesnesseesseesneens 37
3.6.6  MoOZystb LTR-11A. ..ottt 38
3.6.6.1  CHHXPOHMBAIIFSL. «....vveereeeureanteeaineaseessreasteessseassessaseasessssessesssseansessssesssessssesnes 38
3.6.6.2 J1OTIOTHUTEIBHBIC TTAPAMETPBL. 1. vveeessrreessreesssreessssesssssesssssesssssessnssesssseesssseessnes 38
3.6.7 MOIYIB LTR-27 . ..ottt et 39
3.6.7.1 JIOTIOJTHUTEIBHBIC TTAPAMETPBL. ..e.vvveeisreeessreeessreessssessssnesssssesssssesssssessssesessseessnes 39
3.6.8 MOIymb LTR-212. ...t 40
3.6.8.1 KaTHOPOBKA MOIIYIIS. .vvveiuvvressieeessteeessiessssteesssseessssesssssesssssessssnesssssesssssessnseessnes 40
3.6.8.2 JIOTIONTHUTEIIBHBIC TIAPAMETPBL. ....veervisrereereasresseesseassesseesseesesseesseessessnesseesseens 40
3.6.9 Momysb LTR-5L. ..ot 41
Hactpoiika KaHAmOB AL ........cooiiiiiiiiic e 41
3.6.9.2  J1OTIOTHUTEIBHBIC TTAPAMETPBL. 1vevvveeisreressrersssresssssessssseessssesssssesssssesssssesssseesnnes 42
3.6.10 MOIYITB LTR-24. ..ottt 42
3.6.10.1 J1OTIOTHUTEIBHBIC TTAPAMETPBL. 1veevvveeisreeessreesssresssssessssseessssesssssessnssesssssesssseeennes 42
3.6.11 MOIYIb LTR-210. .ciiiiiiiiiiieiie ettt et 43
3.6.11.1 Hactpoiika KaHATOB ALLIL.........ccoiviiiiiiiiiiiiiiiie e 43
3.6.11.2 JIOTIONHUTEIBHBIC TIAPAMETPBL. ....vvesvieseeteereasresseesseassesseesseesesseesseessessnesseesseens 43

3.7  YCTAHOBKA BPEMEHH BBOJIA. 1..vvvreureressreeessresssssesssssesssssesssssesssssessnsssssssssssssssssnsssssnssesnnes 44
T T @ 1070101350 (oTwirn 4 (0:1: 0 1 v: 10 : 30 16 307 /20 46
3.9 PacumpeHHble HACTPONUKHU 3aITYCKA (3AITUCH CEPHI). .vvruvreiririieriieireesieeaseesineanieesinens 48
RS TR R 3 Yo 1 (<3 5 0 (< TP TP T TP PR 48
3.9.2  3aIMYCK IO PACTIMCAHMIO. ....c.vverviisriiteetissresteesieesstssessbeenesseesbe e b e ssnssbessnesnesbeesreene s 48
3.9.3  CHHXPOBAILYCK. ...e.vveteeuriauresseesteessesseesteessessee bt esesseesbeene s e sbeenbeeseeabeeneasnenneenneenneanes 50
3.9.4 TIepuOIUUECKOE COXPAHEHHE. .....virveeriisrisiieiiiasrissessseesne s sbeesre e sbeesne e siee b snes 51
3.10 CuaxpoHH3AMHS TTO GPS. . ..o e 53
3.10.1 HacTpOMKA CHHXPOHMBAIMH. ...cuvivveriasrisieesiiassessessseessesseesseessessnssneesnesnesseesnesnssns 53
3.10.2 HacTPOHUKH GPS MOILYIISL. ..c.uveviiiiiiiieiieie et 53
3.10.3 OOPAOOTKA OIIHOOK. ....uvivviieieiieiiiiiie sttt 54
CBOP NAHHBIX — ITPOBEJAEHUE DKCITEPUMEHTA .......ccooiiiiiiiiic, 55
O R 53101 (=) £ 0 (TR 55
4.2 TIPOCMOTP. c.veeeiieietieite ittt bbbt b e bbbt e b e n e nre s 56
G T T 117 (o3 SRS 56
A4 TTAYB. c.eiiiiiiiiee e 56
S T O 1) 1 ST U PR UPRTOUPRRPPR 56
4.6 BuzyanbHbIH TPAPUUECKUI KOHTPOIIB. ..vveuviiviirieiriiieesiiesesieesieane e sneens e sne e 57
4.7 TIQHEITTD CTATHCTHKA. .. uvveeuveeettieesiteeastteesstseesteeesbeeessbeeessseesasbeeeasseeessseesssseessneesnseeennns 57
4.8 Py4HOE HOOABICHHE CETMEHTOB. ......uvieureeuriasteesureateessseassesasseasseessseessssssseessseansesssnesnnes 57
4.9 OCOOCHHOCTH BBOJIA TIPH CEPHITHOM BATTHCH. ....vevvirveeveenresteesteanresseesieessessnesseensesnneneeas 58
4.10 IIpobnema pacCUHXPOHU3ALMH TPU MHOTOMOTYTIBHOM 3ATIHCH. ....vevvvervivriireerenineniies 58
4.11 MHIUKaTOPBI CepUSt U SYNC. ..ot 58
4.12 Bo03MOXHBIE IPUYNUHBI OTCYTCTBHS JAHHBIX B OKHAX TPH BBOJIC. ..eovvervirrriireerinineiss 59
OBPABOTKA N BU3YAJIM3ALINA COBPAHHBIX JTAHHBIX ..o 60
LR R 5351 (55 5% (=T 60

5.2 BHBYATMBAIIMS. ...euveiiviieiieiieiesieessieesteeasteesseessseesseeasteessesasbessbesasseessessnbesssessnsessssesnsesssens 60



6

7

-4 -

5.2.1 OCHOBHAS ITAHEIID. ....veeuviiieiiiisitissessteeste st shs st b s sb e bbb bbb e sb s a e b e s 60
SV 5 F:Te3 § 010) 0% 10 ) 00 ) O T TP PP PR PP 63
5.2.2.1 HACTPOMKA OKOH. ...vvveiuiiiiiiiieiiieesieeesieeessteesssseesssseesssseessssesssssesssssesssssessnseessnes 63
5.2.2.2 BBICTPBINA AOCTYI K HACTPOHKAM OKOH. ...eervierriieereasresieestesssesseessessnessessseenesnns 66
9.2.2.3 PEKUM “ZOOM?. ..ot 66
5.2.2.4 VI3MECHEHUE PAZMEPOB OKOH. ....vviuvreuriasreieeseassesseesseassesseessesssesseessesssessesssessesnes 67
5.2.3  HAaCTPOMKA KAHAIIOB. .....vvveeiireetiiesitaeesieeesbeeessbeeessbeesssbeesssseesssseesssseesssseesnssessnssessnns 68
5.2.4  OKHO JLYIIA. ...ttt 69
5.2.4.1 PabOTa C ITYIIOM. 1.ivvveiviiiiiiieiiieesiieesieeessbeesssbeesssbeessiseessbaeessineesnbneesbneesnseeeanes 69
5.2.4.2 HACTPOMKA JIYTIBL. ..eeuveiuritieiisseesteeseassesiee st ass st e s e sie e b s sne s e nreenne s 70
5.2.5 CerMEeHTBI U METKH B (DAMIIC. ...vvveivrieiiiiesiiiesieeessieeessbeeessseesssseessssessssseesnsseesnseessnes 71
5.2.5.1 PaboTa C CerMEHTAMM F METKAMH. ......vervveviasrisieereassesieesreesesseessessnessessseesesnns 71
5.2.5.2 YTIPABICHUE CETMEHTAMHU. ...eeuvveessreeessreesssressssseessssesssssesssssesssssesssssesssssesssseessnes 73
LT T 551 (0) 0% 91 0212 1 ¢ 0.5 b CARURTT TR 74
5.2.6.1 PalO0Ta C OIIOKAMEU. ....eoveeiriaieeiirieieesireesiee st e e e siee e e sne e s neesnneeneesnreaneennreenns 74
5.2.6.2 OKHO YHPABICHHS OITOKOM. ......vivveureasresieesteassesieesseessesseessessnesseesnesnessessseesessns 75
O.2.7  TIOHICK COOBITHS. ...uvveurietiesureesteeasteasteeasseessee st e sseesseeesseeasneesseeanseesneeanneesbeeanneenneeannes 76
5.3 OOPAOOTKA TAHHBIX. ...eeuveeurieteessreessesasseessesasseessesassessssssssesssesansesssessnsesasesssessesansesssens 77
ST I R O 1 (<)« i o T TSRO P PP PSR PP PR 77
5.3.1.1 PaB0Ta C OKHOM CIIEKTPA. ..ec.verrerreenressresseessessresseesseassessessseessessesssesssesseesseessesses 77
5.3.1.2 HacTpoiKa CIIEKTPATEHOTO OKHA. .vveevuverersreesssreesssreesssneesssessssesssssessssessnseesanes 78
5.3.2  THCTOTPAMMAL. ....vivviiietieiiesie ettt ettt b bbbt n e nb et e e s 79
5.3.2.1 Pabo0Ta C OKHOM THCTOTPAMMBL. .....vveeisreressreesssreessssessssseessssesssssessnssesssssesssseesanes 79
5.3.2.2 HacTpONKa OKHA THCTOTPAMMBDBL. ......veeurieeeieasresseesseessesseesseesnesseessesssesseessessesnes 80

ST G ) o1 1 (o) o TP TP OPRT PP PR PPROT 81
L B R B 3 <31 (<< 07 (< 81
5.4.2 DKCHOPT B TEKCTOBBIA (DAMIL. ...veevvietiisiiieiiiesieesiee sttt et nnee s 81
5.4.3 DKCHOPT B HBOMUHBIA DAMIT. ..vvovviieeiieiiesiiesie ettt 83
5.4.4 DKcmopT B MatLab. .......coooiiiiii e 83
5.4.5 HWwmnopt gaaHbIX LGraph2 B OFigiN. ...coooiiiiiiiiiiseseeeee e 84
59.4.6 DKCTOPT B BMP.....oiiiiiiiiii 87
0.0 Y PCOP. it 87
TR TR R 53531 (53 5 0. (=TT TR 87
5.5.2  HAaCTPOMKA KYPCOPA- .+ecuriuriiueeriieseisieenteasresseesieesesseesie e st e sbeesbeesneane e s s nseenneenennes 87
5.5.3 Oco0eHHOCTH NOBEJEHHS Kypcopa MPH Pa3HOYACTOTHOM BBOJIC. ...ccvvvvverveeieernenne 87
NCIIOJIB3OBAHUE TIJTATTIHOB ......cooiiiiiiiiiiic s 88
6.1 HAa3HAUCHUE TTATHIHOB. ......vieteeiureeteeaseeesuesasteesseeasseessesasseessesssseessseasessssesnsesssssansesssens 88
6.2  PaBO0TA C TITATHHAMEL .....ceiuviitieiureesteeateestee st e steesteesaeessbeesbeeasneessseabeesseeanbeesnneanneesnneas 89
6.2.1 PaCTHOTOKEHUE PAMITOB. ....couverviireiriietieiesiee st ettt et sbe et sbeesne e nbe e 89
6.2.2  TIOIKITIOUEHIME TIITATHIHA. ....evvveeveeeeeeesesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 90
6.2.3  HACTPOMKA TUTATTIHA. ......euviieesiieseesieesteeise sttt ettt n e sbe bbb e s b nnes 90
6.2.4 VYIPABICHUE TTATHHAMEL. ....vviviisriiieetiasresieesieesessessseesne e sbeesne s sbeesnesnesseesreenesnes 92
6.3 TIPHMEPBI TITATTIHOB. .....euveiuritiestiaseesteeteassesseesteassesbeesbeassesseesbeesseaseeabeensenseenbeenneabeenne e 94
6.3.1 LIUDPOBAT PUITBTPALIMS. ....cvvervieiriiiieiiesie ettt 94
6.3.2  OKOHHBIH JTUCKPHIMIHATOP. ....veevveteenteasresseesueassesssesseasesssesseessesssessesssessessesssesnsesses 95
6.3.3  LIUGDPOBOM MYTBTHMETP. ..vevverviauriieetiasresieesieestsseesseesnesssesbeesre s sbeesne s e e sre s anes 97
6.3.4 JIBYXKaHAJTHHBIN CTIEKTPOAHAITHBATOD. «..vevverreesrensresseessessresseessesssesseessessesseessessesses 98
6.3.5 CyMMaTOP-TUDDEPEHIIAATOP. ..evviveirianriiiieriieri ettt 99
6.3.6 SCADA-TIOT00HBIE BU3YAITBHBIC DIEMEHTBL. ....ve.vverveesressresieeseesseesseesseasesseesseesesses 99
TTPUTIOYKEHIIS ...ttt 101

A I 011 (67213 15 (<Y () 5 .0 JUTREURRURRR TR 101



-5-

7.2 ®opmart KOMaHIHON CTPOKH MPOTpaMMbl LGTaph2.........ccccecvviiiiiiiiiiiiiie e 102
7.3  ®opmatsl paitioB mporpaMMbl LGraph2. ........ccccovveviiiiiiiiiiiecesec e 103
7.4 IlpuMep dSKCHOPTHPOBAHHOI'O (DAMIIA HAHHBIX: ..ovivevvrrrerereeessiiirrrereeeressssissrsseeeeeeessins 105




1 BBEJIEHHE

1.1 HA3HAYEHHE ITPOTPAMMBI

Hasnauenue nporpammsl — cOop, BU3yanu3anus (IpocMOTp B pealbHOM BPEMEHU U B

3aIlUCH), perucTpanus (COXpaHeHue B HU(PPOBOM BHU/IE) U HIKCIIOPT aHAJIIOTOBBIX CUTHAJIOB,
MOJAHHBIX Ha BXOJIbI PA3UYHBIX YCTPOCTB cOopa manHbx npousBoactsa OO0 «JI Kapa».
OnHOBpPEMEHHO MOXKeET ObITh 3a/IeHICTBOBAHO HECKOJIBKO YCTPOHCTB, MOJKIFOUEHHBIX KaK
HEMOCPECTBEHHO K KOMITBIOTEPY, TaK U yepe3 ceTh 1o mpotokoiy TCP/IP.

1.2 OCHOBHBIE BO3MOXXHOCTH ITPOIrPAMMBI LGRAPH?2

| £

[Tporpamma LGraph2 moskeT npou3BouTh cOOp JaHHBIX OJHOBpeMEHHO OT 100 pa3mudyHbIX
yctpoiicTB npou3BojictBa OO0 «JI Kapay. s kaxaoro ycrporictea AL moxer
oOecrnieunBaThbCs BBOJ IaHHBIX 70 16 KaHaIoB B pexkuMe AuQhepeHnaaIbHOro
MOAKITIOUEHUS WK 10 32 KaHAJIOB NP MOJIKIIOYSHHUH «C 0OIIeH 3eMIIei» B 3aBUCHUMOCTH OT
XapaKTePUCTHK YCTPOHCTBA.

IIpu ncnonp3oBanuu mporpamm Lirserver, yCTaHOBIICHHBIX Ha YAQJICHHBIX KOMIIBIOTEPAX, K
KaKIOMY U3 KOTOpBIX nmoakatoueHbl LTR-kpeliTel, mporpamma LGraph2 naetr yHMKaJIbHYI0
BO3MO’KHOCTh, HAXOISICh B 0JTHOM MecTe (B JIa0opaTopuu, 10Ma), COOMPATH JaHHbIE C
LTR-kpeiiToB, pacno/io:keHHbIX, 110 CYTH /1€J1a, B JTIO0bIX TOYKAX NJIAHETHI, I]1e
BO3MOKHO NMOAKJIIOYeHUEe K ceTu MHTepHeT!.

Bo3moskeH pexxuM IpocMoTpa BXOIHBIX CUTHAJIOB; B IIPOIIECCe MTPOCMOTpa B JIFOOOH MOMEHT
MOYKHO BKJIIOUHTH 3aMKUCh — IPOrpaMMa NPUCTYIUT K COXPAHEHUIO MTOCTYNAIOIINX TaHHBIX C
paHee YCTaHOBJICHHBIMHU MapaMeTpaMu cOopa, He IIpephIBasi IeMOHCTpaly rpagukos. B
3aBUCUMOCTH OT BBIJICJICHHOTO JIJIsl TPOCMOTpa 00beMa ONEepaTUBHOM MaMSITH JTaHHbBIE,
HAKOIUICHHBIE B PEXKHUME IIPOCMOTPa, MOT'YT OBITh TIOCTIE OCTAHOBKHU cOOpa JaHHBIX
MOJTHOCTBIO WJIM YaCTUYHO COXPaHEHbI. B mociieineM ciydae MOKeT ObITh COXpaHEeH 00beM
JIAHHBIX, YCTAaHOBJIEHHBIN B HacTpoiikax OKOH.

Omnpoc TpeOyeMbIX KaHaJIOB MOXET OBITh 3aIlyllleH BpyuHYo (kHOTKH [TpocMomp wiu
3anuckb 0CHOBHOTO OKHA) WJIM CHHXPOHU3UPOBAH C MPUXOI0M CUTHAJIA Ha IIHU(POBHIC
nunaun ALTI; kxpome TOro BO3MOKHa aHAJIOr0Basi CHHXPOHU3AIUS 3allyCcKa C OJHUM U3
3a/IaHHBIX COOBITHI Ha BXO/JIe BEIOpaHHOTO KaHayia — CHHXPOHM3AIIUs 3amycKa. 3aruch
JAaHHBIX MOXET BECTUCh U B cepuIo (paiiioB, HAYaIO 3aMiCH KaKI0TO U3 KOTOPHIX
KOH(PUTYpHUPYETCS T0JIb30BaTeseM (3anuck o pacnucanuio, CHHXpOCTapT 3aMuceit) —
3anuck cepuid. [Ipu ocyliecTBIEHUN HEMPEPHIBHOM PETUCTPAllMU B TEUEHHUE NJTUTEIBHOTO
BPEMEHH JIJIS1 3alUThI COOPAHHBIX JAHHBIX OT COOSI CHCTEMBI MOXKHO BOCIIOJIB30BATHCS
MEPUOINYECKON 3aUChI0 — 3aUCh CEPUM.

[Tocne 3amycka 3anMCH JaHHBIX IMPOLECC MOKHO B JIF0O0H MOMEHT IPHOCTAHOBUTH KHOIIKOM
lMay3a (oToOpaxkeHHe TaHHBIX HA SKpaHe P dTOM Ipoaoinkaercs). [loBropHoe HaxaTHe
kHomkU [1ay3a Bo300HOBIISET 3aMMCh JAaHHBIX B HOBBIN cerMeHT (aiina. MakcumanbHOe
KOJIM4YECTBO cerMeHToB B (aiine — 10 10000. ['pynny nocnenoBaTenbHBIX CETMEHTOB B
¢aiine MOXXHO OOBEAMHATH B OJMH CETMEHT. Takke BO3MOXKHO YAAIUTh U3 (haitna mobdoe
KOJINYECTBO OTACIBHBIX CETMEHTOB

ITpu 3anucu B (haitn u npu ero nocnenyromiei 00padboTke MOKHO BPYUHYIO BHOCUTH METKH C
KOMMEHTapUsIMHU, KOPPEKTUPYS UX nosoxenue. Beero ¢aiin moxer conepxkartb 10 10000
METOK M CETMEHTOB
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[Tporpamma noIep>KUBaeT CHHXPOHU3AIMIO 3aTIMCH JTaHHBIX Ha Pa3HBIX KOMITBIOTEPAX C
MOMOIIIBIO MOAKIIOYEHHOT0 K KoMIibioTepy GPS-moys.

Jl514 3ammycka mporpaMMbl IIpU cTapTe (WM nepe3arpyske!) cucTeMsl peaycMoTpeHa
BO3MOKHOCTb 3aITyCKa MPOrpaMMbl ¢ TpeOyeMbIM HAOOPOM MapaMeTpOB M3 KOMaHIHON
CTPOKHU.

I'paduku BBOOMMBIX CUTHAJIOB OTOOPAXKAIOTCS B IPOM3BOJIBHON KOMOMHALIMY B JIIOOOM OKHE
(oKHaxX) mMpOrpaMMbl — YUCIIO OKOH YCTaHABJIMBACTCS IOJIb30BareneM oT 1 1o 8.

[Tpu ucroNb30BaHUH YCTPOMCTB, 00ECTIEYHBAIOIINX BEICOKYIO YaCTOTY OMPOCA BXOIHBIX
KaHaJIOB, 3alMCh HA JUCK MOXET MPUBOJIUTH K MPOITyCKaM JIaHHBIX — B 3TOM CIIy4ae 11eJIeco-
obpasno (a st E20-10 Bo MHOTHX ciTy4asiX MPOCTO HEOOXOAUMO) UCIIOJIB30BATh 3aIMUCh
JTaHHBIX He Ha auckK, a B O3Y (cm. Ocobennoctu BBogaa B O3Y) — npu 3T0M 006eM CBOOOI-
HOH OrepaTuBHOM naMsaTH Barero KOMIbIOTepa CTAHOBUTCS KIIFOUEBBIM (hakTopom @.

[IporpaMma mo3BoJII€T TApUPOBATh MIKaTy Y M OTOOpaskaeMble JaHHbIE HE3aBUCUMO TS
T000T0 HCIIOJIB3YEMOTO KaHajla ¢ y4eTOM H3MepsieMOl (PU3NIECKOi BETMUYUHBI — CM. MEHIO
<I[TAPAMETPBI ALIIT>-><Hactpoiika o6opynoBanus>-><Uto Takoe KaarnOpoBKa.>.

Bo3moskeH nmouck coObITHS B TOTOKE 3aITMCAHHBIX JJAHHBIX 110 OJIHOMY U3 HECKOIBKHUX
kputepueB — MmeHio <Y TUJINThI>-><[louck>.

Bo3moxHO aBTOMaTnyeckoe GopMupoBaHUE HMEH (DAIIOB IPH MOCIECIOBATEIIBHBIX
3aMucsax, MPUYEeM CTPYKTYpy UMEHH (DaiiioB MOXKHO JIETKO KOH(PUTYpHUPOBAThH B
<OAMII>-><HacTpoiiku nMeHu daiina>, BBOJIA B HEE MOPSIAKOBBIN HOMED
(aBTOMHKpEMEHTUPOBaHUE) TUOO0 AaTy u/uinu Bpems 3anucu. [Ipu 3anucu cepuii MOTyT
ABTOMATHUYECKU CO3/1aBAThCS OTJEIbHBIC TUPEKTOPUH IJIsI KAKION CEpUH.

[IporpaMmMa mo3BoJI€T MpOCMAaTPUBATh IpaKH B TIOOOM U3 OKOH B YBETMUYEHHOM BHJIE
(pexxuMm «Jlymay), aHamM3UPOBATh CIIEKTP JIFOOOTO M3 KaHAJIOB paHEE CASIaHHOM 3amucu
(pexum «CreKTpy») UM CTPOUTH aMIUIUTYIHbIE TUCTOTPAMMBI paHee 3aITMCAHHBIX CUTHAJIOB
(pexxum «'mcrorpammay) — cM. MeHio <Bu>

ITponiennypa peaakTHpOBaHUS TaHHBIX MTO3BOJISIET BBIIEINUTh OJIOK U YIAUTh €ro U3 daiina,
MO0 COXPAHUTH BbIJIEJICHHBIN OJIOK B OTAENbHBIN (aiin — cM. meHto <bJIOK>

K mporpamme MOKHO MOJKITIOYATh MJIAaTWHBI, BEITOTHSIONINE CTIeU(DUYECKUe
MOJI30BaTEILCKHUE (PYHKIIMU PETUCTPAIIMU UIH 00paboTku naHHbIX. [IpaBuna co3nanus
MJIATMHOB IOCTATOYHO MPOCTHI AJIsE TOTO, YTOOBI MOJIE30BATENb, 00IaAA0IINUNA O0a30BBIMU
3HAHUSIMU T10 MPOTPAMMHPOBAHUIO, MOT OBl pa3pabaThiBaTh UX CAMOCTOSTENILHO, OTIUPASChH
Ha mpejiaraembie ToToBble 00pa3isl. [IJIATMHBI

[Tponenypa sxcnopra obecrieunBaeT BO3MOKHOCTh COXPaHEHHS BCEro (paiiyia JaHHBIX WU
€ro YacTH B TEKCTOBBIH (ailsl ¢ BELIOOPOM IKCHOPTHPYEMbIX kaHanoB. [Ipu axcropte
BO3MOXKHA JISIIUMAIIHS TaHHBIX, T.€. BBIBOJ] B TEKCTOBBIN (hailll He BCeX TOYEK MOAPS.
Menro <OANT>-> <Dkcnopt>. Takxke BO3MOKEH BBIBOJI JAHHBIX B IBOWYHBIN (pails ¢
Y4ETOM BceX KaauOpoBOUHBIX K0 PuirenToB. [Ipu sxcropre wim 3anucu ¢aitios
BO3MO>KHO aBTOMAaTHYECKO€ CO3/JaHIe CKPUIITOB J1J1s1 UMMopTa (aitnos nanubix B MATLAB.

Bosmoxen skcniopt rpadukoB B BBIOPAHHOM OKHE WJIH BCEX BKIFOUCHHBIX OKOH B
rpadudeckom hopmate — cM. MeHI0 <PANJII>-><Dkcmopt B bmp>.




1.3 OCOBEHHOCTH H Or'PAHHYEHHUS

IIporpamma paccuurana na paéory B OC Windows XP, Windows 7, Windows 8,
Windows 10.

OnTumanbHoe paspemienne auciJies — He Huke 1280x1024 (nonHbii pasmep okHa
nporpammel 1288x974).

[Tpu paboTe Ha BBICOKMX 4acTOTaX cOOpa JaHHBIX, OCOOCHHO MPH UCTIOIH30BAHUHT
HECKOJIbKUX YCTPOMCTB, MOXKET BO3HUKHYTh CUTYyallUsl, KOTI/1a BECh MOCTYMAIOIUI IOTOK
uHpopManuu He OyAeT ycreBaTh COXpaHAThCs B (paiin. s Toro, 4T0061 MUHUMU3UPOBATH MTOTEPH
JTAHHBIX B TAKOM CUTYyalluu, PEKOMEHAYETCs AJIsl COXPAaHEHUs JAHHBIX UCIIOJIb30BaTh OTACIIbHBIN
JIOTUYECKUM TUCK (KETaTEeIbHO He CUCTEMHBII), a JIy4llle BCEr0 — OTAEIbHbBIN )KECTKUM TUCK.
Hcxonno LGraph2 nmpennaraer nucarh JaHHbIE B pab0uyro TUPEKTOPUIO IPOTrPAMMBI, 11O
YMOJIYAHHUIO PACIOI0KEHHYIO KaK pa3 Ha CUCTEMHOM JMCKE — JIy4Ille BCEI0 OTKA3aThCs OT
XpaHEeHUs JaHHBIX B 3TOM MecTe. B 1000M ciryyae HaCTOATEIEHO PEKOMEHAYEM PETyJISiPHO
IPOBOJUTH Je(PparMEeHTAIHIO KECTKOTO IMCKA — BBICOKAs CTENEHb (PparMeHTAlNU OKa3bIBACT
BEChbMa OILYTUMOE BIMSHUE Ha CKOPOCTb 3alIUCH JJAHHBIX HA HKECTKUN JUCK.

Heob6xoaumo Beeraa noMHuUTh, uTo Windows re sa61aemces onepayuonnot cucmemou
peanvHozo epemenu. VI3 3TOr0 ciieayer, 4To KOMaH/ja, epelaHHas IporpaMMoi BHELLTHEMY
YCTPOMCTBY (Hampumep, HayaTh cOOp aHHBIX), IOCTYIIAET K HEMY, B OOIIEM CiIy4yae, He Cpasy, a C
HEKOTOPOM 3aJIepKKOM, BEIMUMHA KOTOPOH HemnpeacKkazyema. IT0 03HAYaeT, YTO MPH BKIIOUYECHUU
3alMCH C HECKOJIBKUX OTJEJIbHBIX YCTPOMCTB, peajibHO OHU HAUMHAIOT NIEPEeaBaTh 1aHHbIE HE
0JIHOBpeMeHHO. O6ecnednTh OJJHOBPEMEHHOCTh BO3MOKHO TOJIBKO IPH UCHOJIb30BAaHUU BHELTHETO
anmapaTHOTO CHHXpOCTapTa yCcTpoicTB (moapoduee cMm. 1.3.4.). Camo coboi pazymeeTcs, YICII0
aKTUBHBIX ITPOLIECCOB Ha KOMIIbIOTEPE, HA KOTOPOM HJIET cOOp TaHHBIX, JOJIKHO OBITh CBEAECHO K
MuHUMyMYy! UeM MeHbIIe KOJIMYECTBO IIPOLECCOB, TEM HUKE BEPOSATHOCTH BO3PACTAHUS
JUINTENILHOCTH 3a/eprkeK. K cokaneHnto, HCKIIIOUUTh UX MOJHOCTBIO B ONEPAlIMOHHBIX CUCTEMAX
MS Windows HeBO3MOKHO.

Crnenyer yuutbiBathb, uTo LGraph2 — 310 nmporpamMmmHoe obecrieueHre o0iero Ha3HaueHusl.
B cBsi3u ¢ aTuM He Bce Bo3MoxHOcTH TprbopoB ALLIL B HeM MoryT ObITh 3a/ielicTBOBaHbI. B
NIEPBYIO OYEPENb ITO KACAETCs CIEUAIBHBIX BO3MOXKHOCTEN HekoTopbIX ALIIL. B ToM ciyyae,
eciu Bam HeoOxonumo nodasnenune B LGraph2 koHkpeTHON (pyHKIMOHATIBHOCTH — IPOChOa
coo0muTh 00 3TOM 10 NouTe support@Icard.ru.

1.4 OBHOBJIEHHA

[TporpaMMa nocTosTHHO OOHOBIISIETCS U COBEpIIEHCTBYETCS. PeKOMeHTyeM repuoinyecKu
3arnsapiBath B «bubnmoreky daiinos» Ha caiite www.lcard.ru B pazaene «TexHuueckas
noanepxkka» (pasaen 1 «IIporpammusiii kommnexke LGraph2y).

1.5 YcrAHOBKA IPOrPAMMEBI H JIPAHBEPOB

Ecnu Br1 ucnionb3yere yerpoiictsa AL mpoussoacta OOO «JI Kapn» Ha nanHol MamimHe
BIIEpBbIe, BaM 10CTaTOYHO BBINOIHUTH CIEIYIONIUE ONIepaIiu:

1. Inst L-761, L-780, L-783, L-791, E14-140, E14-140-M, E14-440, E-154, E20-10, L-305, L-
1250, L-264 ycranoButs apaiiBeps! ycrpoiictB ALIT nmpoussoactea OO0 «JI Kapay,
3aIyCTHB Ha UCIOJIHEHUE (ailn lcomp.exe (¢ mocrasnseMoro aucka L-
CDROM\DLL\LCOMP\lcomp.exe uiu ckayaTh MOCJICTHIO BEPCHUIO C caiiTa
http://www.lcard.ru/download/Icomp.exe). [dpaiisepst ycrpoiicts AL npoussoactea OO0
«JI Kapa» umeror nugposyro noanuck. L{udposas noanuce Oynetr Bocnpuaumarsess OC


mailto:support@lcard.ru
http://www.lcard.ru/support/download
http://www.lcard.ru/
http://www.lcard.ru/download/lcomp.exe
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Windows Vista u Windows7/8/10. Ilocsie noak/i0oueHusi K KOMIbLIOTEPY HOBOE
YCTPOJCTBO onpeaensieTcsi aBTOMATHYECKH. b

2. s L-502, E-502 ycranoButh npaiiBepsl yerpoiicts AL mpousBoactea OO0 «JI Kapay,
3aImyCcTUB Ha UCTIOJIHEeHUE daitt lcomp.exe (¢ mocraBiseMoro aucka L-
CDROM\DLL\LCOMP\Icomp.exe niu ckadaTh MOCIEIHIO BEPCUIO C caiiTa
http://www.lcard.ru/download/Ipcie_setup.exe). dpaiisepst ycrpotictB AL npou3soacTBa
000 «JI Kapa» umerotr nudpoByo noanuck. [{udposas moanuce 0yaeT BOCHPUHUMATHCS
OC Windows Vista u Windows7/8/10. Iloc.ie moaK/II04eHNsI K KOMIbIOTEPY HOBOE
YCTPONCTBO onpeae/sieTcsi aBTOMATHYECKH.

3. ITpu pabote ¢ kpelitamu cepuu LTR HEOOX0AMMO TOMOTHUTEIEHO YCTAHOBUTH Ha KOMITBIOTED
U 3alyCTUTh mporpammy Ltrserver (yctaHoBo4yHbBIN (haiiin Ha MOCTABIsIEMOM JIUCKE
L-CDROM\LTR\SERVER\1.5.2.1\ltrserver1521 setup.exe wiu B “bubnnoreke ¢aitios» Ha
caiire OO0 «JI Kapa» http://www.Icard.ru/download/Itrd-setup.exe, mu6o 6osee mo3mmss,
JIOCTyIHAasi Ha TOT MOMEHT Bepcus). [lepen nepBoii ycTaHOBKOM MPOrpaMMHOTO 00CTIEUEHUS
st LTR kpeiiTa pekoMeHayeM 03HAKOMUTBCS € TOKYMEHTOM
http://www.lcard.ru/download/Itr_soft getting_started.pdf ("Haunnaem paborats ¢
kpeiToBoii cucremoit LTR. Bonpock! o nporpammuomMy obecneuenuto"). [Ipu orcyrerBun
kpeiitoB LTR ycranaBinuBaTh cepBep HET HEOOXOIMMOCTH; JUIsl yCKOPEHUS IpoLecca
3arpy3KH MporpaMMbl peKOMEHyeTCsl CHATh Bce (uiaru B OkHe “‘Vemanoexa adpecos
Ltrserver” (cm. m.3.5.1.).

4. Ycranosuts nporpammy LGraph2 u3 nuctpulyruBa Ha GUPMEHHOM AUCKE WM CKAYaHHOTO U3
«bubnmmoreku daitnosy (o ymonuanuto B nupexroputo C:\Program Files\LGraph?2).

Ecnu npu ycranoBke o6opynoBanust Ha muHy PCI, PCI-Express u USB o6sraa0 npo6iem
HE BO3HHMKAET (IIOCJIe MHCTAUISIMY lcomp Tu1aThl 1 MOAYJIM YCIICIIHO YCTaHABIMBAIOTCS
aBTOMATHYECKH MacTepoM yCTaHOBKH HOBOT'O OOOPYAOBaHUs), TO YCTAaHOBKA IUTaT HA Ay |SA
TpeOyeT OCO3HaHHOTO BMEIIATEIbCTBA MOJIb30BaTeNs. Hibke mpuBoANTCS KpaTKast HHCTPYKIHS MO
ycraHoBKe [SA-miaT, KOTOpast HM B KOeM cjIyyae He 0CBO00K1aeT M0J1b30BaTelIs OT
He00X0AMMOCTH 03HAKOMHTHCS ¢ PYKOBOJACTBOM MOJIL30BATes IUIATHI U ¢ onucanueM lcomp
(c:\Program Files\L-Card\LIBRARY\help\manual.pdf B ciyuae, eciu npaiiepst lcomp
YCTaHOBJICHBI IO YMOTYaHHUIO)!

Hrak, n0psi0K YCTAHOBKH IIAT HA mnHY ISA

1. YcranoButs lcomp.exe (HeoOxonmuma Bepcus ¢ natoit He panee 31.03.2010)!

2. He00X0IMMO NepeKIIoUnTh B bios komnbroTepa npepeiBanue (10 wiu 11) u DMAS u3 pexxuma
PCI Pnp B pexxum ISA

3. B [Tanenu ynpasnenus = Cucrema—> O6opynoanne—>miara L-305 Hago pykamu OuH pa3
OTKJIFOYHUThH B HACTPOMKAX PECYpCOB aBTOMAaTHYECKYIO KOH(UTypalnio, BEIOpaTh
KOH(Urypauuio 2 1 ycTaHOBUTH napamerp DMA paBHbIM 5

4. lanee BbIOpath J106aBUTH yCTPOHCTBO.

5. [TogoxxaaTek mMoKa cucTeMa MOUIIET B CBOeH 0ase, u BrIOpaTh Jl00aBUTH HOBOE YCTPOIiCTBO.

6. BeiOpats Bui0op M3 cnincka.

7. Boioparts L-Card ADC/DAC ISA boards.

8. BeIOpaTh HYKHYIO IJIaTy - MOSIBUTCS AUAJIOT HACTPOUKH PECYPCOB.

9. B nmanore BeIOpaTh KOH(PUTYpALIHIO 2 U HACTPOUTH PECYPCHI B COOTBETCTBUH C
YCTaHOBIIEHHBIMHU TIepeMbIdKaMu (BbIOpaTh kanan DMADS).

10. 3aBepmuTh paboTy MacTepa U Mepe3arpy3uTh KOMIIBIOTED - B CITUCKE YCTPOMCTB JOJDKHA
MOSIBUTHCS YCTAHOBIJIEHHA I1J1aTa C BHIOPAaHHBIMH PECypCaMH.



http://www.lcard.ru/download/lpcie_setup.exe
http://www.lcard.ru/download/ltrd-setup.exe
http://www.lcard.ru/download/ltr_soft_getting_started.pdf
http://www.lcard.ru/download/ltr_soft_getting_started.pdf
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1.6 A3bIKH HHTEP®EHCA

[Tporpamma mo3BOJIsIET BEIOUPATh OAMH U3 ABYX HHTEpdeiicoB: Pycckuit umm AHIIIMHCKUI;
nepekitoueHue — riaaBHoe MmeHto <LANGUAGE>.

B ciydae HekoppekTHOr0 oToOpakeH s Kupuininiel B MeHro Windows XP:
<ITyck—>Hactpoiiku—>Tlanens ynpasineHus— SI3bIK 1 perHOHANbHBIC CTAHAAPTHI 2 J{OMOTHUTETEHO™>
JUIsL IporpaMM, He nojaepxuBatonux FOuukon, cnexyet BeiOpath <Pycckuit si3p1k>. Ecnu 310 yxke
C/IeNaHo, ciieayeT 100aBUTh B peecTpe B TaOIHIly MOACTAaHOBKH HIPU(PTOB HECKOIBKO 3anmucei. J{is
ATOTO 3aImycTuTh (haiin font.reg, Haxoasdmuiics B padoueid qupextopun nporpammel LGraph2, u
HNOATBEPANTD A00aBIeHHE 3anmuceid B peecTp. OOBIYHO MOCIIE 3aBEPILCHUS MTPOLEAYPHI TPeOyeTCs
nepe3arpy3uTb KOMIIBIOTED.

1.7 HEKOTOPBIE KOHBEHIIHH

" B ONKCAHHWH MEHIO BBIJICIICHBI B TEKCTE CeaAyomumM oopazom: <MEHIO>;

*  (yHKUUH, PSKUMBI PAOOTHI U MPOLIEAYPHI B3SATHI B KABBIUKHU: “PEKUM” THOO «PEKHM;

" KHOIKH B OKHaX, KJIABUIIM KJIABHATYPbI U MBIIIH BbLIeNeHbI mpudpTom: Knasuwa,

"  CCBUIKM Ha IMyHKTHI B OIIMCAHUAX 3aKJIIOYEHBI B KBaJIpaTHble CKOOKHU: [11];

" B ONMCAHUU U B IPOrpaMME BCTPEYAETCSI TEPMUH «KAAP»; MO KaJJPpOM OHUMAETCS
COBOKYITHOCTb OTCYETOB, TOCTYNHUBIINX OT 33J€HCTBOBAHHBIX KaHAJIOB YCTPOMCTBA 33 OJIUH
LUKJI OIlpoca (Harpumep, Ipu TPEXKaHAJIbHOM BBOJIE IaHHBIX OJIHOMY KaJpy Oyzaer
COOTBETCTBOBATH IOCIIEJOBATEIBHOCTD ONPOCA TPEX KAHAJIOB); HEMHOI'O OJpoOHEe 0
CTPYKTYype Kajpa ¢ TOYKU 3pEHUS MOIb30BaTels cM. 3.6.1.2.

" [IpU NOCTPOCHUU IPaPUKOB U FIKCIOPTE UCHOIB3YIOTCS 3 THIA NPEACTABICHUS JAHHBIX:
HeoOpaboTanuble nanuble B konax ALIL; m3mepennsie B pusnuecknx Bemmunaax AL
(BonbThl) naHHBIE; JaHHBIE, IPEOOPA30BAHHbIE C YUETOM I10JIb30BATENbCKUX
K03 PHUIMEHTOB B peasibHbIe (PU3NIECKHE BEIUIHHBI (KUIOTpaMMbl, OMBI, TPaJyCHl H T.JI.).
B nanbHeiimem i KpaTkocTH OyZieM Ha3bIBaTh UX «k00 AL{I1», «pusuueckas eenuuuna» n
«NoNb306aMENbCKAS KANUOPOEKA» COOTBETCTBEHHO.

Buumanue! YV monyneii cepun LTR, mnater L-502 u moaynst E-502 nanHbie B
konax AL ne BeBogsTCs! Ilpu BEIOOpE AaHHOTO (hopmaTa JaHHbBIE OYAYyT
BBIBOJIUTHCA B Bonbrax!

1.8 CO34ABAEMBIE ®AHIBI

@aiin ""lgraph2.qrb" cosmaetcs npu nmepBoM 3amycke U Mepe3anuchiBACTCs MPH KaXI0M BBIXOJIE
u3 nporpamMmbl. CTPOTo TOBOPSI, OH HE UMEET HEMOCPEICTBEHHOTO OTHOIICHHS K COOpaHHBIM
TaHHBIM. B Hem coxpansiercs o01ias nHdopmaius mo HacTpoWKaM MPOTrPaMMBI: CITUCOK
MOIKJTFOUYEHHOTO 000PYA0BaHUS, HACTPONKN CHHXPOHU3AINH, TTapaMETPhl TPaPUUIECKUX OKOH
u ipouee. BO3MOKHO cOXpaHeHHe TeKYIIUX MOJIb30BaTeIbCKUX HACTPOEK MPOTrPAMMEI B
oTaenpHOM Gaiine "*.grb" (Memio <OAWJT>) 1 ux mocaeayiomas 3arpysKa u3 3Toro daiina.

ITpu coxpanennr coOOpPaHHBIX JAHHBIX HA JUCK CO3MA0TCA 3 Tuna (aniaos:

Daiia " *.dat" cozmaercs s KaKIOro YCTPOHUCTBa B OTACIBHOCTU. COEPKUT
MOCIIE0BATEIHHOCTh COOPAHHBIX OTCUETOB (MTOKAAPOBO) B OMHAPHOM BHJIE. JlaHHBIE
pacmosiararotcs B ¢aiiie MacCuBOM, 0€3 3aroJIOBKOB M KOMMEHTapueB. Kap1if oTcyeT
umeet pasmep short int (16 out) nim double (64 ourt, s moxyneit tuna LTR, mnar L-502,
moxyis E-502).
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Daijia " *.par'' cozgaercs s KaXA0ro yCTPOUCTBA B OTAEILHOCTU. B HEM coxpaHsieTcs Bes
uHpOpMaLKs, XapaKTepHU3yIolias COOpaHHbIE JaHHBIC: THIT YCTPOICTBA, €r0 CePUHHBIN
HOMEp U KOJIMYECTBO KaHAJIIOB U3MEPEHMSI, BpeMs U JlaTa 3alliCU JaHHBIX, HapaMeTpbl pabOThI
ALII u kanuOpoBouHbIe K03 PULIMEHTDI, TapaMeTphl 6JI0KOB U cerMeHToB, GPS
uH(pOopMaLs, MapaMeTpbl 0TOOpakeHUs JaHHBIX U MHOroe Jpyroe. [lonpobHo cTpykTypa
¢aitna npusenena B [Ipunoxenun 1.

Daiin "*.gfl"" cozmaercs onuH I BceX ycTpoicTB. B HeM B TeKCTOBOM (hopMe 3a/1aeTCs CIIUCOK
daiinoB THHA “*.par’, COOTBETCTBYIONIUX KOHKPETHOM 3anucu. B cioydae, korma
3aJIeCTBOBAHO TOJLKO 0JTHO ycTpoiicTBo ALIIL, daitn cocTOUT Takke TOJIBLKO U3 OJHOM
cTpoku. Jlomyckaercsa pyyHas mpaBka JaHHOTO Qaiina ans GopMUPOBaHUS CIIHCKA
IPOCMOTpa. DTO TaET BOZMOKHOCTH IPOCMOTPETH U CPABHUTH MEXKILYy COO0M HECKOIBKO
OTJIebHBIX 3aMHCeH (NOKa He peanu308aHo).

Wmena ¢aitnos “*.dat”, “*.par”, “*.gfl” cosmatorcs aBromarnyecku. ITogpodHee 06 3TOM CM.
n.2.1.4. “Hacrpoiika nmenu Qaiina”.
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2 HAYMHAEM PABOTATH C IPOIPAMMOM LGraph2

Jlyuie Bcero HauaTh pabOTy C U3YUEHUS 3TOTO PYKOBOJICTBA — B HEM OIMCAHBI MHOTHE
BO3MOXXHOCTH U IIPHUEMBI Pa0OTHI C MPOTPAMMO, KOTOPBIE CXOAY MOT'YT OBITH HE OYEBHIHbI
MOJIB30BATENI0. B TO e Bpemst 3HaHUE 3TUX HIOAHCOB MOXET HE TOJIBKO CYIIECTBEHHO OOJIETYUTh
Bamy pabGoty u cnenats ee 6osee ya0o0HOM, HO U CIACTH OT BO3MOYKHBIX OLIMOOK, BICKYIIUX 32

co00i1 moTepro JaHHbIX!

2.1 IIOAKJIFOYAEM OFOPY/]OBAHHE

2.1.1 Bwibop AU

PaboTy HemocpencTBeHHO ¢ MporpaMMoil HE00X0IMMO HavyaTh ¢ BbIOOpa ycrpoiicTBa ALII
npoussoacTa OO0 «JI Kapa», ¢ koroporo mianupyercs noaydats gansbie: <ITAPAMETPbBI

ALIIT>-><Hacrpoiika o6opyaoBanus>. [Iporpamma mnpu 3ammycke caMOCTOSITEIbHO CKAHUPYET BCe
MOAKJIIOYEHHBIE K KOMITBIOTEPY YCTPOIMCTBA U onpeenseT ux craryc. Criucok oOHapyKEeHHBIX
nporpaMmmoii yctpoiicts — «lloakiarouenHoe o6opynoBaHue» — BHIBOAUTCS B okHe «HacTpolika

o0opynoBanus» [1].
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fj‘lHac‘rpuina obopyaoBanusa i 5[
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OTeyeTsl

AeTomacwral [V DOPMAT BLIBOAA | BonbTel [

|0BWwi pasmep haitnos 4.77 ME

Ecnu mporpamme He yaanoch o6HapykuTh Bare yctpoiictso ALIL, npoBepsTe
NPaBUIBHOCTh YCTAHOBKH JPaiiBEPOB 3TOTO YCTPOUCTBA U €r0 (PU3UUECKOr0 MOIKIIOYECHUS.

HopmanbsHo yHKIIMOHMpYIOIIKME YCTPOCTBA OTOOpaXKatoTCs B CIUCKE [ 1] 3e1eHbIM IIBETOM.
[Ipu 3aBepuieHNH pabOTHI TPOrpaMMBbI CITUCOK MOAKIIOYEHHOTO K KOMIIBIOTEpY 000py10BaHUS
coxpansiercs B ¢aitne Igraph2.grb u BoccranasiuBaercs npu ee HOBoM 3amycke. Eciu pu
MIOBTOPHOM 3aITyCKe paHee OOHapy)eHHOoe 000pyioBaHHe He paboTaeT (BBIKIIOUEHO MTUTaHUE
YCTpONCTBA, OTKITIOUEHBI Ka0eH | T.1.), OHO OyaeT 0003HAYEHO KPAaCHBIM IIBETOM KakK
HepaboTaroiee. Hencnonb3yemoe 060py10BaHuEe MOKHO BPEMEHHO OTKJIIOUUTH. /11 3 TOTO
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JIOCTAaTOYHO CHATH (hjiar nepej ero HazBanueM B ciiucke [ 1]. OTkimroueHHoe 000py10BaHNe
o0o3Hauaercs cepriM 1BeToM. O00pyI0BaHuE, ¢ IOMOIIBIO0 KOTOPOTO OBLIT 3aMKCaH 3arpy>KeHHBIN B
JTAHHBIH MOMEHT (aiis, 0003HaYEeHO CHHHM I[BETOM U MeTKoit File->.

Jnist oGHapyKeHHs BO BpeMs paboThl IPOTrpaMMbl BHOBB IMOAKIIIOUEHHBIX ycTpoiicTB ALITT
Heo0x0MMO HakaTh KHOKY O6HO8UMBb cnuUcOK [2]. Bece HOBBIE YCTPONCTBAa aBTOMATHUYECKH
J00aBATCA K YK€ CYIIECTBYIOLIIM.

Jlns ynaneHus U3 Cyucka HEUCIOIb3yeMOro YCTPOUCTBAa HEOOXOJMMO BbIIETIUTH €T0 B
CIIMCKE, ITOJBE/S K €r0 Ha3BaHUIO KypCOp U KJIMKHYB 110 HEMY JIEBOM KHONKOW MbIu. [Tocie sToro
HaXaTh KHONIKY YOasumb Modyrib [3].

2.1.2 HaCTpOIZKa KaHaJ10B, 4aCTOTbl ANCKpeTU3aunun n BpemMmeHn Beoaa.

[Tocne BriOOpa ogHOrO M3 yeTpoiicts AL (7151 yero Hy»KHO IMOABECTH K €r0 Ha3BaHUIO
KypCOp U KIIMKHYTb 10 HEMY JIEBOH KHOINKOM MBIIIN) HEOOXOJUMO BKJIIOUUTH TpeOyeMble KaHaIbl,
BBICTABUTH MapaMEeTPhl BBOA (BpeMs M 4acTOTy cOOpa TaHHBIX, PEKUM MOJIKIIOYECHUS H TIp. ).

e x|
MoaknioyeHHoe 0BopyaoBaHue.
¥ [E-14-140 (3R34558)
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[# Crior 2LTR11 (5R813984) 1.00000 0.00000 BBIKMIOHEHTI/ 434 TH] KATINER
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1.00000 0.00000 BKMIOHER JnokasaTh| KAMMER.
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9 COXPAHUTE M BBIATH ApTomacwrad [V PopmaT BbIBOAA | BonkThl

i

BiiiTh Ges coxpaHenna |OGUwit pasmep aitnoe 4.77 ME

[To ymom4aHHIO y BCEX BIIEPBBIE MOAKIIOUYEHHBIX YCTPONCTB aBTOMATUYECKU BKJItOUaeTcs 1-i
kaHaJi. [lonb3oBarens cam BbIOMpAET, KaKnue KaHalbl eMy HY>KHBI JUIsl cOOpa JaHHBIX ¢ KOHKPETHOTO
ycrporcta AL J{ns ux NOAKIIIOUEHHS M OTKIIFOUEHHS HYKHO Ha)KaTh KHOMKY [4]. BkitoueHHbIe
KaHaJIbl OTMEYAIOTCS MHAUKATOPOM 3€JIEHOTO 1IBETA.

Crenyromum marom siBsieTcs BbIOOp YaCTOTHI JUCKPETH3AIMH (CKOPOCTH ONpOca KaHAJIOB)
JIAHHOTO yCTpoiicTBa. UncneHHOe 3HaYeHUE YaCcTOTHI 3a7aeTcs B okomke [5]. Tam xe
ocymecTBisieTcs BbIOOp eaunul u3mepenus: I'u, k['u, MI'u. Caenyer yduThIBaTh, 4TO HEBO3MOXKHO
3aJ]aTh YaCTOTY IMCKpETU3aluu 00Jbllle MaKCUMAIbHOM Ui JaHHOTO ycTpoiicTBa. U, ectecTBeHHO,
IIPY YBEJIMUEHUH YNCIIA BKIFOYEHHBIX KaHAJI0B MaKCUMaJIbHAs 4acTOTA HA KaHal
MIPOMOPLUOHAIIEHO YMEHbBIIIAETCSI.

Taxoxe He0OX0IMMO YCTaHOBUTH NMPOIOIDKUTENIBHOCTD Mepro/ia coopa JaHHbIX. Ero MmoxHO
3a]1aTh KaK [0 BpeMEHU (MUJUTMCEKYHbI, CEKYH/Ibl, MUHYTBI, 4achl) [6], TaK U 10 KOJIMYECTBY
KaJpoB JaHHbIX [7]. [Ip1 7TOM HY>KHO YYUTBIBAaTh, YTO €CIIU BpeMs — BEIMYMHA 00I11ast JJIsl BCeX
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MOJIKJIFOUEHHBIX YCTPONCTB, TO KOJIMYECTBO KaJIPOB 3a OMPEIEICHHbIN MepruoJl BpeMEHH IS
Pa3IMYHBIX YCTPOMCTB MOKET HE COBIAAATh (OMpeeNsieTcss yCTaHOBICHHON YacToTol cOopa
JAHHBIX HA KaHaJ JJIsl 3TOr0 ycTpoicTBa). MakcuManbHO BO3MOXKHOE BpeMsi cOopa JaHHBIX JUIs
BCEX BKJIFOYEHHBIX KAHAJIOB BCEX IOJIKJIIOUEHHBIX YCTPOICTB OIPENEISAETCS, UCXOS U3
CBOOOJHOIO MECTa Ha JUCKE KOMIBIOTEPA, U MOXKET OBITh YCTAHOBJICHO HAXKaTHEM KHOIKU
MakcumanbHoe epems [8]. [loapoOHee o 3a1aHuy TIeproaa coopa JaHHBIX CM. 11.3.7.

U, HakoHell, HY»KHO 3a/1aTh PEKUM BBOJIa COOpaHHBIX JTaHHBIX. BpIOOp peknma BBOA
CUTHaJIa (3amMch JaHHBIX B (Daiiir HA )KECTKOM JHMCKE WM HAKAIUIMBaHUE B OTIEPATUBHOM MaMSITH C
BO3MO>KHOCTBIO MTOCIEAYIOLIET0 COXPaHEHHUs Ha KeCTKUN JHCK) BBIIOIHAETCS MepeKtoyaTesieM
[9]. lst Gonbimx ckopocteit (d4actotr) BBoa 3amuch B O3Y mo3BosiseT n30exarh BO3MOXKHBIX
MOTEPh JAHHBIX, HO €ro 00BbEM MOXKET OBITh HEAOCTATOUEH 7Sl OONBIINX MACCUBOB JAHHBIX.

2.1.3 Hactpoiika rpadmyeckoro otobpaxkeHusi KaHanos.

B <HACTPOMKM>-><HacTpoilki KaHATIOB> MOXHO PEryIHPOBaTh OTOOPAKEHHE JAHHBIX
TOTO WJIM MHOTO KaHajia B TpeOyeMoM OKHE, 0TOOpakeHHe KaHaja OTHOCHTEIHHO MTPaBOM WITH
7eBoii ocH Y, 3aJ1aTh pa3MEpHOCTb OTOOPaKEHUS TaHHBIX, YKa3aTh XapaKTePUCTUKU Ipaduka (TUI
nuHUH, 1BeT). [Ipu 3aBepiieHnu paboThl HACTPOUKH IMPOTPAMMEBI COXPAHSIOTCS aBTOMATHYECKU B
daiine ycranoBok Igraph2.grb. Bo3smosxHO pydHOE COXpaHEHHE TEKYIIMX HACTPOEK B (haiii
M0JI30BATEIbCKUX HACTPOCK *.grb u ux 3arpyska B 000t MomenT. [TogpooHee 06 3Tom B 11.5.2.2.

B <HACTPOUKU>-><Hactpoiikn OKOH> MOKHO YCTAaHOBUTH KOJIMYECTBO OKOH AJIS
oToOpakeHus JaHHBIX (0T 1 110 8), KOIMYECTBO pa3psA0B MOCIE 3aMSITON ISl 3HAYCHUH,
oToOpaxkaeMbIX Ha ocsiX X U Y, BKJIFOUUTH IPaByIo och Y. Takxke MOXKHO 3aJ1aTh XapakTep paboThl
AKPAHHOTO YBEJIMYEHHUsI, 00HEM MaMsITH, BBIICIAEMbIN ISl COXPAHEHUS TAHHBIX, COOPaHHBIX B
pEeXHUMe TPOCMOTPA, XapaKTEPUCTUKU BHEUTHETO BHUIa OKOH U Tip. [1o ymonyanuio B mporpamme
OTKPBIBAIOTCA 2 OKHA IPOCMOTpa, paBHBIX 10 BenuuuHe. [logpobHee 06 aTom cMm. 0.5.2.3.

2.1.4 Hactporika umeHun danna.

3areMm 1enecoo0pa3HO YCTaHOBHUTD AUPEKTOPHIO LTS XPaHEHHS JaHHBIX M BEIOPATh MPaBUIIO
(dbopmupoBaHus UMeH (¢aitnoB (mpu 3anucH (aitia mporpaMMa 1o yMoJ4aHUIO He 3alpaliBaeT
uMms (aitnal).

Mexanus3m GopmupoBanusi UMeHH (aiiinoB qaHHbIX “*.dat”, “*.par”, “*.gfl” u nupexropust ux
COXpaHEHHs 3a1af0Tcs B MeHio <DANII>><HACTPONKA UMEHU GAMIIA>.

i}ﬁﬂacrpoﬁxa vmenu daina ) x|

TS Wvaaiina lexper_1

\ ABTOMHKPEMEHT WMeHM daiina [ W3MEHWTH AUPEKTORMIO
\
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JNo6aBnate K MMEHW TEKYWEE BPEMA v

Dupextopua |C:ALGraph_New'

N

~ 110

/
No6aBnaTE K UMEHW TEKYLIYK AaTy v MpuMep UnMeH parina — 11

Wcnonesoeate uma daiina v 4 exper_1_09-07-2003_19-58-02

— 112

Mpeaynpexaats npu nepesanuen daiina [ (3arpuxare e NP 3aniEKEiV — |
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— (13
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NN

¥ Cosnaears AUPEKTOPMIC AN9 Kamaoi Cepum

I” lpocroeumaeadina 1 14

(CoXu Aol N BN N I e 2N I I 2 I I I SN | O8]

1. BeiOpanHast JUPEKTOPHS 110 YMOTUAHUIO JUIs 3anucH (aitnoB qaHHbIX (cM. [10])
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2. «bazoBas» yacte uMeHu (¢aiina (mo ymoryanuio — “test”)

3. BxirroueHne aBTOMHKPEMEHTUPOBAaHUS UMEHH (aiina (100aBieHue B HMsI IIOPSIIKOBOT'O HOMEPA)

4. HavanwsHbIi HOMEp B cepuu (aityioB (TI0CIIe YCIEITHOTO 3aBEPIICHHS KaXKI0M 3anucH B (aii,
ecnu ObLTO BKIIIOYEHO aBTOMHKPEMEHTHPOBaHUE UMeHH (haiina, “HaganpHbIii HOMED B CEpHH
(daiinoB” OyJeT aBTOMAaTHYECKH YBEIIMUCH HA €UHUILY).

5. J1o6aBuUTH I K UMEHU BpeMs 3amucu (BpeMst 1 Jata [cM. 6] MOTYT OBITh JOOABJICHBI TOJIBKO
[IPU OTKJIIOYEHHOM aBTOMHKPEMEHTHPOBAHUH ).

6. Jl06aBUTh TM K UIMEHU JIaTy 3aIHCH

7. Ucrionb30BaTh i «0a30BYyI0» 4acTh UMEHH (paiinia, 3a1anHyto B [2] (MU TOJIBKO IaTy W/ WIN
BpeEMs1)

8. OTkiIr0ueHue NpeaynpexXaeHUsl IPH MONBITKE 3aMKicaTh JaHHbIE B (ailll ¢ y)Ke UMEIOIIUMCS B
JUPEKTOPUU UMEHEM (ucnonv3osams ¢ ocmopoxcnocmoio!). Ilpu ynanenuun u3 3anucu
BBIICIICHHOTO OJ10Ka (haliyl 6cec0a nepeszanucvléaemcsi 6e3 npedynpeicoenust!

9.Ilpu BBOne nanubIX B O3Y (cM. Ocobennoctu BBoaa B O3Y ) BO3BMOKHO aBTOMAaTHYECKU
3anuchiBaTh (aiin u3 O3Y Ha IuCK cpasy 1o 3aBepIIeHUU cOOpa JaHHBIX

10. M3MeHHUTHh MECTOPACHIOIOKEHHUE JUPEKTOPHU JAHHBIX (IT0 YMOIYaHUIO — paboyast
JUpeKTopus mporpammel Lgraph?2).

11. Ilpumep umenu ¢aiina, MOIy4aeMOro Ipu TEKYIIUX YCTaHOBKax nMeHH. Heo6xoanmo
MOMHHTD, YTO K UMEHaM (paiiyioB MOTYT 100aBIATHCS OKOHYAHUS (TI0 YMOTYAHUIO - THI
YCTPOMCTBA U €0 CEPUUHBINA HOMED), KOTOPBIE IS KAKI0TO MOAKIIOYEHHOTO YCTPOMCTBA
koH(purypupytorcs B «Hactpoiikax o6opymoBanusi» (cM. okoriko [15] B m.2.1.2)

12. B03MOXHOCTH IPH 3aITyCKe MPOTpaMMBbl 3aTPy3UTh B Hee OCIeTHIH (aiin (To3Bosser
ABTOMATUYECKU BOCCTAHOBUTH MU 3aMyCKE YCTAaHOBKH, UCIIOIb30BAHHbBIE paHee MpU padoTe)

13. AKTHBHO TOJIbKO IIPH BKIIFOUEHUU 3amnucu cepuid. [loMenars Kak Iy Cepuio B OTICIBHYIO
JUPEKTOPUIO BHYTpHU 3aaHHOM B [1] niu [10] aupekTopun 1uist 3anucu AaHHbIX. B kauecTBe
UMEHH JUPEKTOPHiA OyAeT ucmonb30BaHo uMs Qaiina (cm. [11]). BHyTpu nupekropuu x
uMeHaM (paityioB B cepuu q00aBiseTcs cueTdrk Buaa #X XXX

14. He ucnonp3oBath AJis (aiiioB cepuu UMs, CO3/AaHHOE I10 111a0JI0HY — OTPAaHUYUTHCS
Homepamu ¢ainoB (HXXXX). Ilpu éxnoueruu 3moi onyuu OmKI0OYams Onyuo co30aHus
OmMOeNbHLIX OUPEKMOPULL OJIs1 cepull, eCmecmeenHo, Hebe30nacHo!

Bo3moxHO aBTOMaTnueckoe popMUpOBaHUE UMEH (DAIOB MPU MOCIEI0BATEIbHBIX 3AMUCAX.
“ba3oByr0” 4acTh UMEHH [2] MOXKHO 3a1aTh M00y10. CTpYKTYypy UMEHH (hailIoB MOXKHO JIETKO
KOH(UTYpUpOBaTh, BBOJIS B HEE MOPSAKOBBIA HOMED [3] (aBTOMHKPEMEHTUPOBaHKE) INOO JaTy
u/uiu Bpems 3anucH [5], [6].

[Tockonbky 11 Kaxkaoro noakimoueHHoro yerpoiicrsa OOO «JI Kapay 3anucsiBaroTcsi CBOM
daiibl manHbIX “*.dat” u “*.par”, k crangaptHoit hopme [11] nobasnsercs “okoHYaHUE”,
MO3BOJIAIONIEE pa3anyaTh (paiiibl OT pa3HbIX YCTpolcTB. «OkoHYaHHE» uMeHH [ 15]
ycTaHaBIMBaeTcs B okHe <Hactpoiika obopynoBanus™> (vwim cM. puc. B 2.1.2). [To ymomganwo
BBOJIUTCS] HAUMEHOBaHUE U CepUilHbII HOMep ycTpoiicTBa. [10 KenaHuo MoIb30BaTeNlb MOXKET
BBECTH CBOM BapHMaHT, UM BOOOIIE yIaTUTh €ro (OYUCTUTh OKOIIKO [15]), eciu ucnonb3yercs
TOJIBKO OJIHO YCTPOMCTBO.

Hupextopuro [1], kak yxe yka3bIBaJOCh, KeJaTeIbHO CO3/1aTh HA OTAEIbHOM (PU3NYECKOM
WIN JIOTHYECKOM JTUCKE. DTO 00ecreurnBaeT MUHUMAIIbHOE BpeMs IOCTYIa K IUCKY U TI03BOJISET
YMEHBIINUThH 3aBUCUMOCTh 3TOTO BPEMEHHU OT Hen30eKXHON (parMeHTauu aqucka. [louaTHo, yTo Ha
CHCTEMHOM JIMCKE CTeNeHb (parMeHTallMi MakcuMaibHast. [103ToMy u pekoMeH tyeTcs, axe ecliu
porpaMMa yCcTaHOBJIEHA 10 yMOJI4aHuio (Ha auck C:), pa3MeCcTUTh TUPEKTOPHIO JaHHBIX Ha
JTF0060M JIpyTroM JIorHuecKoM (Jryurie — pusnueckom!) JIucke.

[Tpu 3anucu cepuif MOTYT aBTOMaTHYECKH CO3[1aBaThCs OTAENIbHbIE TUPEKTOPUH JIJIS KX 10i
cepuu [13]. [TogpoOHee o cOope cepuu TaHHBIX cM. 1.4.9.
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2.2 IIPOoBOIHM HBMEPEHHE

MoHO pUcTynaTh K paboTe B OCHOBHOM OKHE mporpammbl. OHO UMeeT 2 3aKJIaJIKu:
I'paduku u Cratuctuka. [lepBas ciayxuT s BU3yanu3aluuu nH(GOpMalliu, BO BTOpOi npu coope
JAHHBIX BBIBOJUTCS CTATUCTHYECKAss MH()OPMAIIHS; TaM K€ MOKHO U3MEHUTh HEKOTOPHIE
HACTPOMKHU U YBUIETh HHPOPMAIIHIO O 3arpykeHHOM (aiine. B OcHOBHOM OKHE PacIioyioKeHbl
KJIIOYEBbIE KHOIIKH, YIIPABIISIONINE ITPOLIECCOM cOOpa U MPOCMOTpa TaHHBIX.

441Graph2, Bepcusi 2.30 Beta. ; file c:\LGraphitest.gfl =10f x|
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2.2.1 Jloruka npegBapuTenbHOro NpocMoTpa 1 nycka.

B rpaduyeckux oknax [1] (koauuectBo 0T 1 10 8 3a1aeTcst mosbp30BaTeaeM, cM. 1. 5.2.2.1.)
OCHOBHOT'O OKHA OCYIIECTBIISIETCSI TPOCMOTP BXOJTHBIX cUTHAIOB. [0 ymMon4anutio B mporpamme
CO3/al0TCsI 2 OKHA MPOCMOTPa OJIMHAKOBOTO pa3mepa. Hactpoiika kaHanoB, HHGOpMAITHS C
KOTOPBIX OTOOpa)KaeTcs B 9TUX OKHAX, ONMMCaHa HUXe B 11.3.3.

Busyanu3zanus CUTHANIOB ¢ BEIOPAHHBIX KAHAJIOB OCYIIECTBISIETCS MPU HAXKATUN KHOTIKU
Tpocmomp [2]. [1pu 3TOM JaHHBIE TOJBKO OTOOPAKAKOTCS, HO HE PETUCTPUPYIOTCS, 3a
HCKIIFOYEHHEM OTPAaHMYCHHOT0 00bheMa B Oydepe, KOTOPhIH MOKET ObITh COXpaHEH TMOCIIe HaXaTHs
kHonku Cmon [4]. [lannsie B Oydepe MoCTOSHHO 00HOBISIOTCS (KOJIbIeBOM Oydep). O0beM
Oydepa MOXKET peryIMpoBaThCs mojbp3oBareneM (cMm. m. 5.2.2.1.).
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B nponecce npocMoTpa B 11060i1 MOMEHT MOXHO BKJIFOUHUTH 3aIMCh — IPOrpaMMa IPUCTYITUT
K COXPaHEHHIO MOCTYIAIONINX JAHHBIX C paHee YCTAaHOBJICHHBIMU ITapamMeTpaMu coopa, He
MIPEpPHIBast IEMOHCTPAIIMHU TPaQUKOB (00HO8pEeMeEHHAs 3anuch U susyarusayus oannslx). Ilpu sTom
JTaHHbIE, HAKOIIJICHHBIE B Oydepe mpocMoTpa, OyIyT YHUUTOKEHBI.

B 3aBucuMOCTH OT BBIIEJIEHHOTO Ul IPOCMOTpPa 00beMa ONIEpaTUBHOM MAMATH JIaHHbIE,
HAKOIUIEHHBIE B P&KUME [IPOCMOTPA, MOT'YT ObITh IIOJTHOCTHIO UJIM YACTUYHO COXPaHEHBI [10CIIe
OCTaHOBKH cOOpa JaHHBIX KHOMKONH Cmorn.

Omnpoc TpeOyeMbIX KaHaJOB U PETUCTPAIUs TaHHBIX C HUX MOTYT OBITh 3aIyIIEHBI BPYYHYIO
KHOIKOW 3anuch [3] wiv CHHXPOHU3UPOBAHBI C IPUXOJIOM CHI'HAIA Ha IU(POBBIC JINHUU; KPOME
TOr0 BO3MOYKHA aHAJIOTOBasi CHHXPOHHU3AIMS 3aIlyCKa ¢ OJTHUM U3 3aJIlaHHbIX COOBITUI Ha BXOJ1€e
BBIOpaHHOTO KaHana — cM. CHHXpOHM3anus 3anycka. Bpems c6opa JaHHBIX 3a/1aeTCsl IPH
HacTpoiike kaHaymoB usMmepenus (11.3.3.). Tem He MeHee, B 11000H MOMEHT BBl MokeTe BpydHYIO
OCTaHOBHUTH PETUCTPAIIMIO TaHHBIX, HAXKaB KHOIKY Cmon [4].

3anuch JaHHBIX MOKET BECTUCh U B CEpHIO (PaiiIoB, HAYAJIO 3aMIUCH KaXKJOI0 U3 KOTOPBIX
KOH(HUTYypHpYyETCs Mosb30BaTesieM (3anuck o pacnucanuio, CHHXpOCTApT 3amuceil) — cM. pasaen
3anuck cepuil. [Ipu ocyiiecTBiIeHUN HENPEPHIBHOM perucTpaiy B TeUEHUE JUIMTEIILHOTO BPEMEHU
JUTSL 32U THl COOPAHHBIX TAHHBIX OT COOSI CHCTEMBI MOXKHO BOCTIOJIB30BATHCS MEPHOANMYECKON
3anuchlo — cM. [lepuoimueckoe coxpaHeHue.

CrnenyeTr OTMETUTb, YTO KOJIMUYECTBO KaHAJIOB, 0TOOpakaeMbIX Ha rpaukax, B 00IIEM ciiydae
MOJKET He COBIa/IaTh C KOJIMYECTBOM KaHAJIOB PErCTpaluu JaHHbIX. B ¢ailnax coxpansiorcs
JTaHHBIE CO BCEX BKJIFOYEHHBIX KaHAJOB (11.2.1.2.), 0TOOpaXkaThCs 7K€ MOKET TOJIbKO YacTh U3 HUX B
COOTBETCTBUM ¢ HacTpoiikamu 11.2.1.3. TeM He MeHee, B mpoliecce MPOCMOTpPa y>Ke 3alMCaHHOIO
¢aiina MO>KHO BHECTH M3MEHEHHS B KOH(UTYPAIHIO OKOH U IIPOCMOTPETH JFOOYI0 HHTEPEC YOO
Bac undopmarnuto B rpaduyeckom pexume.

2.2.2 4710 Takoe naysa BO BpeMs BBoAaA.
B nporiecce perucrpanuu (3anvcu B (paiiir) JaHHBIX KHOITKA OCHOBHOTO OKHa [3]

IMPUHHUMACT B/ . Takum o6pa30M MOABJIACTCA BOBMOXHOCTD IMTPUOCTAHOBUTL HAa BPEMA
peructpanuio gaHHbIX. [Ipy HaskaTu Ha KHOMKY [3] OHA MPUHUMAET BU/T I@, YTO O3HAYAET,
YTO 3aIMCHIBACMBIi (baﬁﬂ JAaHHBIX OCTACTCA OTKPBITBIM, HO HH%OI Mallysa B HEI'O HE 3aHOCUTCA. HpI/I
TMOBTOPHOM HAXXATHH Ha KHOTKY [3] OHa Bo3BpamaeTcst K Buxy MAavsa 1y nerperparus JaHHBIX
IPOJI0JDKAETCs B TOM ke (ailiie. B 3ToM MecTe B (paiin 3aHOCUTCA MeTKa, 0003HAYaro1asi Hayajo
HoBoro cermenTa. [lonpo6uee 00 3Tom B 1.5.2.5.

Hcnonp3oBaHue may3bl B POIIECCE PETUCTPALIUK ObIBAET HEOOXOAMMO, KOT/Ia 3aITUChIBAEMBbII
npoliecc UMeeT MEePHOJMUECKUI XapaKkTep U 3aMETHO PacTAHYT BO BpeMeHU. TakuM o0pazom,
COXpaHsisi BCIO MOJIE3HYIO HH(OpMaIuio B 01HOM (haiiiie, Mbl OJJHOBPEMEHHO U30aBIIsIEMCS OT
“Oanacta” HEHY)KHBIX JIaHHBIX. A 3T0, B CBOIO OU€pe/lb, CYIIECTBEHHO 00JIerdaeT Mocaeayomyto
00paboTKy U aHATU3 MOJYyYEeHHON HH(OPMAIUH, a TAKKE YIKOHOMHUT MECTO Ha JIFCKE.

[Tponeypa nay3sl HIKOMM 00pa30M HE OTpa)kaeTcs Ha BU3yalM3alluu AaHHbIX. ['paduku mno-
MIPEKHEMY MTPOJIOJKAOT CTPOUTHCS, YTO MO3BOJIIET KOHTPOJIIMPOBATh PETUCTPUPYEMBIN IIPOLIECC U
BO BpeMsl Nay3bl, IPU HEOOXOJUMOCTH BO30OHOBIISIS 3AMKCh.
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2.2.3 YnpasneHve macwtabom BO Bpems BBOAA.

B nportiecce mpocmoTpa wiid BBOAA JAaHHBIX MOXHO YIPABJIATH MACIITAO0M UX OTOOPAKEHUS
Kak 1mo ocu X, Tak 1 Y,

Oprans! ynpaBieHUs: MacTaboM 1o oc X PaclolOkKeHbI B JICBOM HUKHEM YTy OCHOBHOTO
OKHa. MIX KoMaH/Ibl MPUMEHSIOTCS KO BCEM OKHAM I'pa(UKOB OJHOBPEMEHHO.

-0.35-| ’ | ! ‘
-0.41

5175

wrah X |1 1| |BQM Bk
. TimeiDiv CE!K‘y‘HAbI ~ 1

1 500 a 1.500

[Tpu nomotu KHOMOK [ 1] 1 [2] MOXKHO YBENIUYUTH U YMEHBIIUTh TEKYIIUH MacIiTad
0TOOpaXkeHUs1 CUTHaJIOB 10 ocu X BJBo€. B okomike [3] mpousBoauTcs: ycTaHOBKA BpEMEHU Ha |
JeJIeHre ocu X B Pa3MEPHOCTH, YCTaHABIMBAEMOM B OKOIIKE [4]: CTpeNKu MO3BOJISIIOT MEHATh
Mmaciurad marami (1 mar = 1 equHuIA pa3MEPHOCTH, YCTAaHOBIIEHHOM B [4]; U3 3TOr0 SICHO, UTO
€cJId ycTaHOBJeH MaciiTal, Hanpumep, 1.000, To HaxkaTHe CTPEIKU BHU3 HE IPUBENIET HU K UeMY
xoporiemy!). OkHo [3] Takke O3BOJISIET BBOJIUTH C KJIABUATYPHI TPOU3BOJIHLHOE 3HAYCHUE (HYKHO
BBECTH HOBOE 3HAUYEHME U JIJISl €r0 MPUMEHEHHUs HaXxaTh KiaBuiny Enter). B okomke [5]
COXpaHsIeTCs UCTOPUS: KJIUK JIE€BOW KHOIIKOM MBIIIN [0 OKHY OTKPBIBAET CIIUCOK MOCIEIHUX 16
MCIOJIb30BaHHBIX MACIITa00B, KOTOPBIE TAKXKE MOTYT NEpeOUpPaThCs MPH MOMOIIHU CTPEIIOK.

Jlns n3menenus Macuraba oToOpakeHus 1o ocu Y BO BpeMs BBO/IA JaHHBIX HY)KHO
KIIMKHYTH NPaBOM KHOMKON MBI B MoJie rpaduka u BouTu B “Hactpoiiky okHa”. B aToM OkHe
MOYKHO, COOTBETCTBEHHO, BKIIIOYHTH aBTOMACIITaOMpOBaHNE CUTHAIA B OKHE, YCTAaHOBUB ¢uiar [5],
WJIM YCTaHOBUTH rpaHullbl “Makcumym” [6] 1 “Munumym” [7] Ipy HOMOLIM CTPETIOK MM BBOJA C
KJIaBUATYpPhI IPOU3BOJIBLHOTO 3HAUEHHUSI.

;fjHachoﬁKa okHa 1 |

5 \-Iu,n.uw,nyanbuble HACTPONKN

=

6 ———MaKCHM?MﬁD_DD1
Mukinyta 30,001
/LLBBTE]JDHE
7

OOWME HACTPOHKK

MokazkEaTe NEEHIy =

UWeno geneHui no ocy }ii 4

Bu kypcopa gJLONG CAOSS

| B P GEHATE OHHA l

| HACTE O KAHATOE l

| ox |
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2.2.4 OKHO CTaTUCTUKMN.

B 3aknanke «CraTucTHKa» OCHOBHOI'O OKHA B IIPOLIECCE IIPOCMOTpPA WU PErUCTpaliui
JTaHHBIX oToOpakaeTcsi nHpopMaIus Kak 00 UX pacnpeesieHuu o (aiiam, Tak U Mo CTerneHu

BBITIOJIHCHHMA 3aJa4n c60pa JaHHBIX. HpI/I OTOM MapalJICJIbHO BEACTCA KOHTPOJIb HAJITMYHNA

CBO60,I[HOFO mecta B O3Y — st JAaHHBIC ITO3BOJIAT IIOJB30BaTCII0 CBOCBPEMCHHO IIPUHATH MEPEI

JUISL IPEJOTBPALICHUS TOTEpU UHPOPMALIUH.

4. Graph2, Bepcrn 2.30; file v:. Alesandrov\NEW_LGRAPH\8d3_N_06-10-2009_08-39-54.par ol =i
Dafi\ Hactpofkr  Bua Bnok  CeNgHTel  Mapametpsl AUMN ¥Trintel  Langudoge  Momouts
\ \ \ \_/ / / B
X 1 - - H
\ — pe— ueno | o | TIRMHATO aHHex CTeneHe Hactpoiien | Mpagueckme e 2
; Karanos BT 3 MogR W £
{E-14-1400 (IR 34556) 2 7.86 Nepeima Nepeim E
SR513984) LTR-EU-2 (1R&13450) 1 0.305 7.99 Mepedty Mepedim =]
| =
E-14-8400 3 | 25,750 .00 Mepediti Mepeimn v \AlexandrovNEW_LGRAPHIBI3_N_06-1 g
g
: H
: H
4 a8
\Cgogogm Ha aucke, MBaiiT S_CBo6oaH0 O3Y, MBaHT
12 | Brosironun sanun
|EALGrapht HHDTFDWEI
MacwTat X El Enok(Shift+Righthiouse) | CEIMERTEI (2) Cepua SYNC “Q)I‘IpocmoTp”. P— ”. Cron | ‘ 7] | “ | » | » | o
L HiEHE (O
! )
Hoaz & 5G] A ST 8235 WMWY [hauano ceons  @ain vIAIEKanICWNEW L GRAPHIB3_N_06-10-2009_0%-38-54 0ar, ATHTeNeHOCTE 15,00 MHHYTS! o

00

HpUuUHl 3aBCpPpUICHHOCTN 3d11MCK NCXOVUAA N3 3d4/1dHHOU1'VU BpCMCHM COUpPd JldHHbIX

Kuonku Be13oBa okHa Hactporiku Kanaios

. Uunukatop cBoboaHor0 Mecta B O3Y
. UnaukaTop cBOOOIHOTO MecTa Ha IUCKE

5
6
7. Knonku BbI30Ba okHa HacTpoiika 000pya0BaHuUs
8
9

MM 3anmcepIBaeMoro (1)8.171.]'[8. JaHHBIX OJI JaHHOI'O YCTpOﬁCTBa

Hacmpoiika otkpbiBaeTcs okHO HacTpoiiku nMenu daiina.

Buumanmue! B PEKUME ITPOCMOTPa UJIN PETUCTPALIUU JAHHBIX KHOIIKH HACTPOCK

[4], [7], [8], [12] HemocTymHBI!

2.3 BH3YATH3AI[HA BBOIHUMBIX JAHHBIX.

2.3.1 OcHoBHOM 3KpaH (Maeonorns OKOH U

KaHarnos).

1HOT'O

[Iporpammoii npenycMoTpeHo co3ianue oT 1 10 8 OKOH rpauuecKoro 0ToopaskeHus
uHpopmanuu. Kak mpaBuiio, Ha IpakTHKE UCMOAb3yeTcs OT 1 10 3 OKOH, TaK KaK UX CIUIIKOM

. lupekTopusi, B KOTOPYIO MPOU3BOANUTCA 3anuch (hailiioB qaHHBIX. [Ipy Ha’KaTUU KHOTIKU



-20 -

00JIb110€ KOJIMYECTBO HE MO3BOJIAET pa3inyaTh U3MEHEHHsI CUTHaIa. BpicoTa OKOH MOXeT
U3MEHATHCA. MOXKeT U3MEHAThCA U 1BET ¢oHa okHa. OO0 3ToM moapodHee B 1.5.2.2.

ITo ocu X okHa pacnionaratoTcs OTMETKH BpeMeHH. [1o ocaM Y — eiuHuUIBl H3MEpeHHi,
yCcTaHOBJICHHBIE moJib3oBaTeneM (koabl AL, ¢pusnueckue BeTMUMHBI WK TOJIH30BATEIbCKHE
KaJIMOPOBKH).

B kax10M 13 OKOH MOKET 0TOOPakaThCs MPOU3BOIBHOE YUCIIO IPadUKOB,
COOTBETCTBYIOIIMX KaHanaMm ycTpoictB ALIII, kakapiii n3 rpadikoB — OTHOCUTEIBHO MPABOW WK
neBoit ocu Y. ENMHCTBEHHOE OrpaHUYeHUE — OJJUH U TOT JKe rpaduk He MOXKET 0TOOpaKaThCs B
HECKOJIbKMX OKHaX OJHOBPEMEHHO. /lonyckaeTcs H3MEHeH e 1IBeTa ¥ TUIla JMHUU TpaduKa.
OpHako HaJ 0 UMETh B BUJLY, YTO O0Jiee CIOKHBIE TUITBI JMHUN TPaPHUKOB TPEOYIOT OO0JIBIIETO
pacxojia BBIYUCIUTENBHBIX pecypcoB KoMibtoTepa. [loaTomy npu cbope AaHHBIX ¢ 60IbIION
YaCTOTOM U O OOJIBIIIOMY KOJIMYECTBY KAHAJIOB CIIEAYET OTAATh MPEANOYTEHNUE Hanboee
IIPOCTOMY BapUaHTY — TOHKOH CIUIOIIHOM JMHHUU.

2.3.2 Jlyna.

Jns1 neranbHOrO M3y4eHus 3apEeruCTPUPOBAHHBIX CUTHAJIOB CIIYKUT OKHO «JIymnbi». [laHHbII
PEXUM TTO3BOJISIET IPOCMATPUBATh TpapuKe B TFOOOM M3 OKOH B YBEIMYCHHOM BHJIE. DTO OKHO HE
JIOCTYIHO B peKMMax npocMoTpa u 3anucu. [logpobuee o pexxume «Jlyma» cm. n.5.2.4.

2.3.3 CnekTpanbHOe OKHO M1 rmctorpamma.

Jns ananu3za coOOpaHHBIX JAHHBIX MOTYT MCIIOJIb30BAThCs PEXKUMBbI «CIIEKTP» U
«['ucrorpammay. OHU O3BOJISIIOT aHAIM3UPOBATH CIEKTP JHOO0r0 U3 KAaHAJIOB paHee CAEIaHHON
3aMKCH WIH CTPOUTH aMILTUTYJHBIE THCTOIPAMMBI paHee 3aliCaHHbIX CUTHANOB. PaboTa B 3THX
pexuMax onucana B pasjaerne «O0paboTka gaHHbIX» (11.5.3.).

2.4 DKcCIOPT JAHHBIX.

2.4.1 JkcnopT B TEKCTOBbIN hawn.

[To3BosieT SKCOPTUPOBATH Bech (hailyl MIIM €ro yacTh B TEKCTOBOM (opmate. JlomyckaeTcs
BBIOOPOYHBIN SKCIOPT KAHAJIOB U 3KCIOPT YacTH Qaiiyia mo MmetkaM Bpemenu. [lonpoOuee n.5.4.2.

Buumanmue! [Ipu sxcniopre 1aHHBIX U3 00IBIINX (ailyioB LEIUKOM (COTHU Meradair,
rurabaifTel) B TEKCTOBBIHM (popMaT cieyeT yuyuThIBaTh, 4TO:

1) Orta nponeaypa MOXKET 3aHITh JOCTaTOUHO HPOOOaHCcUmenvhoe epemsa!

2) Pa3mep Oy4E€HHOTO TEKCTOBOTO (haiiia Oyaer npuMepHo B 8 pa3 Gosbliie, 4eM y
HCXOJHOro OMHApHOTO (aiiyia JaHHbIX. Y 0eIUuTeCh, YTO Ha AUCKE JOCTAaTOUYHO MecTa!

2.4.2 JkcnopT B GUHapHbIN dann.

Ha ocHoBe uMeronierocst 6uHapHoro ¢aiina nanHsix “*.dat”, B KoTopoM JaHHbIE
COXPaHSIOTCS B LIEOYHCIeHHOM TipezcTaBiennu B equanmnax AL (kpome monyneit LTR, L-502,
E-502), BO3MOXHO co31aHue OMHApHOTO ke (paiiia, B KOTOPOM JIaHHbIE MIPE/ICTABICHBI B
(Gu3HYECKUX BETMYMHAX HIIH MOJIh30BaTEIbCKUX KATHMOPOBKAxX ¢ UCMOb30BaHHeM GopmaTos float
wim double. Bo3moxkHa npuBsi3Ka KaapoB JaHHBIX IO BpeMeHU. Kpome Toro, Kak u Juist 9KCIopTa
TEKCTOBOTO (paiiina, 0OecTieunBaeTCsl BHIOOPOUHBIN IKCIIOPT KAaHAIOB M OKCIIOPT YacTh (aitma. Cwm.
n.5.4.3.

2.4.3 BOkcnopt B MatLab.

OtnenpHas mpouenypa skcnopta B MATLAB mo3Bosnsier co3nath CKpunT Jist
HEMoCPeICTBEHHOT0 dKcnopTa (aiinos nanueix “*.dat” B cpeny MATLAB. Taxxe BO3MOXKHO
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ABTOMATHYECKOE CO3IaHUE CKPUIITOB MPH KaXI0M cOOpe AaHHbBIX, Cpa3y M0 3aBEPIICHUHN 3aIUCH
daitno “*.dat”. [TompoOHO mporeaypa onucana B 1.5.4.4.
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3 HACTPOHKA OBOPYJOBAHUSA

3.1 OBINHE ITOJIOJKEHHA.

[Tporpamma LGraph?2 no3BossieT MmpoBOAUTH COOP AAHHBIX C HECKOJIBKHX YCTPOMCTB
OJIHOBPEMEHHO. JTO MOTYT OBITh U BCTPOCHHBIC KOMITbIOTEpHBIC IJ1aThl Ha muHax PCl u PCI-
Express, u BHenmHue oguHOYHbIe USB-MOTynu, 1 BHEIIHUE MHOTOMOY/THHBIC KPEHTHI,
noakroueHHbIe 110 mpotokoay TCP/IP win USB. KonnuecTBo Takux yCTPOUCTB (haKTHUECKU
OTPAHUYEHO TOJIEKO HATMYUEM CBOOOIHBIX MTOPTOB U CIIOTOB KOMITBIOTEPA U €T0 MOIIHOCTHIO.

s xkaxaoro u3 ycrpoiict ALIT (a 3To MOkeT ObITh 1 KOMITBIOTEPHAS TUIaTa, ¥ BHEITHUN
MOJTyJIb, M OJIOK B COCTaBe KpeiTa) B mporiecce cOopa TaHHBIX co3aaercs cBoit daiin. 1o
YMOJTYaHUIO (Pailyibl OT pa3HbIX YCTPOUCTB Pa3IMYAIOTCs OKOHYAHUEM, COIEPIKALIUM THII
YCTPOMCTBA U ero cepuiiHbiii Homep. [locnennee HEOOXOIMMO ISl pA3TUICHUS JaHHBIX OT
HECKOJIbKUX OJHOTHIHBIX Moayiei. [lonp30BaTenb MOXKET CaMOCTOSITEIbHO BBECTH
OTJIMYHUTETbHBIC TPU3HAKU (hAMIIOB WM BOOOIIE OTKA3aThCs OT HUX B CIIydae padOTHI C OJHUM
ycrpoiictBoM. [logpobuee 06 sTom B 1.2.1.4.

BoNBIIMHCTBO YCTPOMCTB MOCTPOCHBI Ha 6a3e ogHOro Kommyrupyemoro ALIIT (3a
uckmouenrem 6okoB LTR212, LTR27, LTR24, LTR25, LTR210, LTRS51 y xotopsix ALIT
YCTaHABIIMBACTCS HA KaXKJIOM Me30HHHE). ClieIyeT yUUThIBaTh, YTO YaCTOTA JUCKPETH3AIMH Ha
KaHaJl He MOXKET B IIPHUHIIUIIE IPEBBIIIATh MAKCUMAIbHYIO YacToTy npeobOpazoBanus AL mis
JAaHHOTO ycTpoiicTBa. Kpome Toro, MakcumMasibHasi 4acToTa JUCKpeTu3anuu (Ha 1 kanai) s
JAHHOTO YCTPOMCTBA OyIeT YMEHBIIAThCS 0OPATHO MPOMOPLHUOHAIBHO YUCITY BKIIOYCHHBIX
KaHaJoB. YacToTa JUCKPETH3AINH MOXKET TAaK)KE YMEHBIIIATHCS U B JPYTHUX CIIyYasx, HAPUMED TIPH
BKIIIOUEHUU 3HAKONIEPEMEHHOT0 pexknuma n3mepenus. [logpobuee cMoTpute onucanue st padoThI
C KOHKPETHBIM MOJYJIEM.

Bpems cObopa naHHBIX, yCTaHABIMBAEMOE B MPOTpaMMe, OMpeesisieT KOIMYECTBO KaIpOB JIJIs
KaXJI0TO U3 yCTpoucTB. [IoCcKOIbKY YacToTa JUCKPETHU3AINH Y KaKIOTO YCTPOMUCTBA CBOS, TO U
KOJIMUECTBO KaJIPOB 3a YKa3aHHBIN Mepro1 BpeMeHH OyieT pa3nuyHbiM. B ciiydae, korga npu
HACTpOIiKe cOOpa JTaHHBIX BRIOUPAETCS PEIKUM TI0 KOJTMYECTBY KaJIPOB, YKA3bIBAETCS, K KAKOMY
KOHKPETHO YCTPOUCTBY 3TO OTHOCHUTCSA. J[J1s1 BCEX OCTaNbHBIX BKIIOUEHHBIX YCTPOICTB BpeMs cOopa
JIAHHBIX B IAHHOM CiTy4ae OyJIeT aBTOMaTHYECKH OTPEIEIATHCS MEPECYETOM KaK KOJTUIECTBO
KaJ[pOB JIEIEHHOE Ha YaCTOTHI AUCKPETU3AIINN OCTAIbHBIX YCTPOICTB.

[Tpu rcrmoyb30BaHUM OOJIBIIIOTO KOJMYECTBA YCTPOHCTB, a TAKIKE YCTPOUCTB, MMEIOIIIHX
BBICOKYIO YacTOTY OMpOca BXOJAHBIX KaHAJIOB, 3aMCh HA JUCK MOXKET HE YCIIeBaTh 3a MOTOKOM
JAHHBIX, YTO MIPUBEJIET K UX MpoiryckaM. K coxaneHnro, cpa3y 3aMETHTh TaKOE€ HE BCET/Ia YIaeTcsl.
B sTom citydae nenecoobpazno (a ans E20-10 Bo MHOTHX clTydasix MPOCTO HEOOXOAMMO)
UCIIOJIb30BATh 3aMMCh JAHHBIX HEe Ha TUCK, a B O3Y (cm. m.2.1.2, [9]) — mipu 3TOM 00BeM CBOOOTHOI
OTIepaTUBHOM MaMsATH Bariero KOMIbIOTepa CTAHOBUTCS KITFOYEBBIM (DaKTOPOM.

Hcnonp30BaHrEe IPOrpaMMOii pecypcoB MPOLIECCOpa MOKHO PETYIUPOBATh B MEHIO
<HACTPOMKI>-><O6111e HACTPORKI>.

Ed
Menonk3oeaHue pecypca npoUeccopa A repsan SR -
MonHoe 000
J YacTraHoe
BIXOA

ITo yMOn4aHuIO IporpamMme 3aIpeiieHo UCI0Ib30BaTh PECYPCHI MPOLECCOPA «II0
MakCcUMyMy». B OoJIbIIMHCTBE CcllydaeB, €CJIM CyMMAapHBIM MOTOK JJAHHBIX HE MPEBBILIACT €IUHHLL
MerabaiT B CEKyH/Y, YaCTHU PECYpPCOB IpOIleccopa OKa3bIBaeTCs JOCTaTOYHO. J{JIs cTapbIX MaluH
(manpumep, PIII) mombiTKa 3a1€1icTBOBATH peCYpChI MPOIIECCOPA MOTHOCTHIO MOXKET MPUBOAUTH K
HapyLEeHUIM paboThl TPOrpaMMBbI MJIH BBI3BIBATh Iiepedou B (poHOBBIX mporeccax. CTporo roBops,
NEPEKIIIOYEHUE Ha ITOJIHOE HCIIONIB30BAHUE PECYPCOB MIPOLIECCOpa ONMPAaBAAHO IIPH UCIIOJIB30BAHUU
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E20-10 Ha MaKcHUMaJIbHBIX CKOPOCTSX cOOpa TaHHBIX.

JT0 K€ MEHIO IIO3BOJISIET B OIIPEEICHHBIX NIPEEaX PEryJInpoBaTh 4acTOTy oOpalleHui
POrpaMMBbI K YCTPONCTBY 3a JaHHBIMU - <MHUHUMaJIbHBIN HHTEpBAJI MEX Yy 3anpocamu, Mc>. [Tpu
YMEHBIIIEHUHU ITON BEIMUYUHBI OTPUCOBKA TpaUKOB MOTydaeTcs: 6oiee MIaBHOM, HO Ha OOJIBIINX
CKOPOCTSIX OIIpOca Ype3MepHOE YMEHBIICHHE HHTEpBalla MOKET MPUBECTU K MOTEPSM JaHHBIX,
KOTOPBIC YCTPOMCTBO MPOCTO He Oy/IeT ycreBaTh cCOOUpaTh B MHTEPBAIaX MEXKY CIUIIKOM
YaCTBIMHM 3aIllpocaMHu (aKTyaJIbHO JJI YCTPOKCTB, paboTaromux yepe3 uarepdeiic USB).

3.2 JIOBABJIEHHE H YJAJIEHHE MO/JYJIA.

Kak yxxe ynomuHanoch B m.2.1.1 «Beibop AILIIl», Bce BHOBb MOAKIIOYAEMBIE YCTPOMCTBA
npousBojicTBa OO0 «JI Kapny» onpenenstorcs nporpaMMoi aBTOMaTHYECKHU TIPH 3aITyCKe
IPOrPaMMBbI, UITH [OCIIe HakaTusi KHoriku O6HO8UMb cnucokK. CieyeT OTMETUTD, YTO ECITH
ycrpoiicTBo AL ObUIO BRIKITIOYEHO (Y HETO B CIIUCKE 00OPYAOBAHUS CHAT (piar), TO MpH
nepesanycke MporpaMMbl OHO TaK U OCTAaHETCS BBHIKIIOYEHHBIM, U cOOp JaHHBIX C HEToO He OyaeT
OCYILECTBIISAITHCS 10 MOBTOPHOTO BHICTABJICHUS (hiara.

C npyroit CTOpPOHBI, €ClIH MPU Hayaie cOopa TaHHBIX Kakoe-TH00 U3 YCTPONUCTB OKa3bIBaeTCA
HETOTOBBIM K pa0oTe (B CIIMCKE TaKOE YCTPOHCTBO OKPACHTCS B KPACHBIN IIBET), TO COOp TaHHBIX
HeNb3s OyIeT HA4YaTh U AJI BCEX OCTAIBHBIX YCTPOCcTB. Tak 4To HepaboTarolue yCTpOHCTBa HAIO
KaK MUHIMYM BBIKJTIOUATh B POrpaMMe, a JIydllle — YAISATh U3 CIucka. Torna B ciaenyromuil pas,
KOrJia JaHHOE YCTPONCTBO OyIeT 3a7eiICTBOBAHO, OHO OMPEIEIUTCA ABTOMATHUECKH MIPH 3aITyCKe
IPOTPaMMBI.

Camo coboii pazymeeTcs, 4TO MPU OTKIIIOUEHUH WU yIAJIeHUU KpeiTa To e camoe
MPOMCXOTUT U CO BCEMH BXOSIIMMH B €r0 COCTaB MOIYJISIMU. XOTS BKIIOYCHHUE KPEeWTa caMo 1o
cebe He 03HAYaeT, YTO BCE €ro MOJIYJIM OKAXYTCSl TOTOBBIMU K PabOTE U «IIOIXBATITCS
ABTOMATHYECKH.
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3.3 HACTPOHKA H3MEPHTEJIbHOI'O KAHAJIA AITII.
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3.3.1 Wmga kaHana.

Jlaxxe korza a1 coopa JaHHBIX UCHOJb3yeTCs TOJIbKO 0/1HO ycTpoiictBo ALIL, anst ynoOcTBa
BOCTIPUATHS UH(POPMALIUU CTOUT IIEpEMMEHOBATh IPOHYMEPOBAaHHbIE KaHAJIbl ycTpoiicTa [1],
HaIrpuMep, BBECTH B KaU€CTBE Ha3BAHUM KOHKPETHBIC (PU3NUYECKUE MapaMeTphl (Harpumep,
«/laBrieHue Ha MOBEPXHOCTH») UM HOMepa JaTuyukoB («Tepmonapa-1»). B ciyuae xe paboTsl ¢
HECKOJIbBKUMHU YCTPOﬁCTBaMH OIHOBPEMCHHO 3TO CTAHOBUTCA HacyHIHOI\/JI HCO6XOJII/IMOCTI)IO, TakK
KaK BO MHOTUX OKHaX M MEHIO OyyT yIIOMHHAThLCS OJHU U Te ke HazBaHus «Kanam Ny,
OTHOCAIIHECA K pa3HbIM MOAYJIAM U a0COIIOTHO Pa3sHbIM (1)I/ISI/I‘I€CKI/IM BEeJIn4YnHaM, 4TO HEU30EKHO
BHECET IyTaHMIly B HACTPOMKY KaHAJIOB U aHAJIU3 COOPAaHHBIX JTaHHBIX.

3.3.2 Bkno4yeHue-BbIKNIoYEeHMe KaHana.

ITo ymom4aHHIO y BCEX BHOBB MOJKJIFOUEHHBIX YCTPONCTB BKIIFOUEH TOJIBKO MEPBBIA KaHAI.
[Tonp30BaTens TOMKEH caM ONPENEIUTh, KAKUE U3 KAaHAIOB YCTPOMCTBA HYKHBI €My Ul cOopa
JAHHBIX U BKJIFOYNTH UX. I 3TOro HYy)KHO Ha)XaTh COOTBETCTBYIOLIYIO 3TOMY KaHaly KHOIIKY
BknroyeHue [2] B okne «Hacmpotixa o6opyoosanusy. Y BKIIOUEHHBIX KaHAIOB KHOTIKA-
UHAUKATOp [2] okpariieHa B 3eJieHbId [BeT. YTOOBI OTKIIOUYNTh HEUCIIOIb3yEeMBbIH KaHall, HY>KHO
OIISITh HaXaTh 3Ty KHOIIKY.

He cnenyer BkiltouaTh JIMIIHUE KaHAJIBI YCTPOICTBA “TIpo 3amac”, Tak Kak 3TO aBTOMaTH4YECKU
CHIKAeT MaKCUMAJIbHYIO YacTOTY TUCKPETU3alluU Ha KaHall, 3aMeUIeT Ipolecc 00paboTku
uHpopManuu 1 3a0uBaeT (ailyl Maccoil HEeHYXHBIX JaHHBIX. B ciydae, eciu Bce KaHaIIbI
YCTPOMCTBA OKaXYTCS BBHIKIIOYEHHBIMU, IPOTPaMMa HE CMOXKET MPUCTYIUTh K cOOPY AaHHBIX U
yKakeT Ha 3T0. [l perenns JaHHOHW MpoOIeMbl HY>)KHO WM BKIIFOUMTH Kakue-T100 U3 KaHAJIOB
YCTPOMCTBA, UK OTKJIFOYUTH BCE YCTPOHCTBO B IEJIOM B CITUCKE YCTPOUCTB (cM. m.2.1.1.).
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3.3.3 OkHO npegBapuTeNbHOro NpocMoTpa.

OKHO TpeaBapUTEIHLHOTO MIPOCMOTpa [7] CIYKUT AJI OTOOpaKEHHUsSI HACTPAUBAEMOI0
curnana (B okue pazmemaetcs 10 1000 orcuero). OHO momoraer nogodpaTs pabouunii 1uamnasoH,
MIPOBEPUTH NMPABUIBHOCTH KaTOPOBOK, OLIEHUTh KauecTBO curnana. Oxxo HE npednazuaueno ona
usmepeHnuti!

Jlns mpocMoTpa cUrHasia, MocTyNaero Ha OJMH U3 BKIIOYEHHBIX KaHAJIOB, B OKHE [7]
HY)KHO HakaTh KHONKY lToka3ams [8]. B poriecce npocMoTpa Haanuch Ha kHonike [Tokazamb
cmensiercs Ha Cmon. CoOTBETCTBEHHO, JJIsl OCTAHOBKU IIPOCMOTPA HY)KHO €IIIe pa3 HaKkaTh Ha ATy
kHonKy. [lepexos ¢ mpocMoTpa 0JHOrO KaHasla Ha MPOCMOTP JPYTOro TaKkKe OCYIIECTBISIeTCS
Ha)kKaTUeM KHOIKH [8] HoBoro kaHazia. [Ipyu 3TOM HY)KHO YYUTHIBaTh, 4YTO B OKHE ITPOCMOTpA
oTtoOpaxaercs (paKTHUECKU CUTHAJ, IOCTYMAIOIUN B YCTPOUCTBO C YUETOM B3aUMHOTO BIIUSHUS
OCTaJIbHBIX KaHAJIOB.

J171s OIIeHKM aMIUIUTY Il U3MEPSAEMOT0 CUTHaIA YA0OHO BOCIOIb30BaTHCS (PYHKIIHEH
aBTomacmTabupoBanus o ocu Y [9]. @opmar orobpakenus qaHHBIX B okHE [7] (komer AT,
aMIUIMTY/Ia BXOJIHOTO cUrHaia B BonbTax miiy 3HaYeHUS C y4eTOM KaIUOPOBOUYHBIX
k03 uireHToB) ycTaHasiauBaercs B MeHio [10].

3.3.4 HacTtpoika gunanasoHa kaHana.

Pabounit nuanason kanana ycrpoiictsa ALIL nomken onpenenarbes, UCXOAs U3
XapaKTEPUCTHK UCIIOJIb3yEMBbIX JaTYUKOB U HcCiIeqyeMbIX pusnueckux npoueccos. Habop
pabounx auarna3oHOB 3aBUCUT OT TUIIA UCIIOIB3YyEeMOro isi cOopa TaHHBIX ycTpoicTBa. BriOop
Jyana3oHa OCyLIECTBIIAECTCS TP MOMOILM KHONKHY [3]. Y CTaHOBIEHHBIN JUANa30H U3MEPEHUS
oToOpakaeTcs B OKOLIKE, COOTBETCTBYIOILEM HACTPAUBAEMOMY KaHay.

Be16op pabodero anama3oHa KaHajla OKa3bIBaeT PEIIAIOIIEE BIMSIHNAE HA TOYHOCTh U3MEPEHUS
napameTpoB. Yem TouHee MakCUMaJlbHas aMIUIMTY/1a CUTHaJIa OyJ1eT COOTBETCTBOBATh LIMPUHE
JIMana3oHa, TeM BhIIIE OyeT pa3pearonasi CHocCOOHOCTh yCTpoicTBa. EcTecTBeHHO, aMIunTyna
CUTHaJIa He JIOJDKHA MPEBBILIATh T'PaHMIl AUAlla30Ha, TaK KaK 3TO MPUBEJET K OTepe YacTH
uH(popmanuu. bonee Toro, B ciiyyae kommytupyembix ALII (a aTo — 60b111asd YacTh yCTPOMCTB)
“3amkain’ Mo OAHOMY U3 KaHAJIOB MOXKET BBI3bIBaTh COOM B cOOpe JaHHBIX U 110 OCTAJIbHBIM
kaHajaMm. Ha npakTuke ontuManbHON 0OOBIYHO OKa3bIBA€TCsl CUTYAIHsl, KOTJa BXOJAHON CUTHAaI
3aHHUMaeT NpUMEpHO 2/3 oT n3bpaHHOro BXoAHOro nuanasona AT

3.3.5 Kanunbposka.

[TporpaMMa mo3BoJII€T TAPUPOBATH MIKATY Y M OTOOpa)kaeMble JaHHBIE HE3aBUCHUMO IS
T000T0 UCIIOJIB3YEMOT0 KaHajla C YYETOM U3MepsieMoi (PM3UUYECKON BETHYUHBI (KAJIOTPAMMBI,
rpaaycbl, OMbI, AMIIEpHI U T.J.). DTa Mpoleaypa 1aeT BO3MOKHOCTh ONPENeTnTh KO (HUIIHEHTHI
nepecydeTa HalpspDKEeHUs Ha Bxoze nanHoro kaHana ALl B 3HaueHust usmepsiemont puznueckoi
BENMYMHBL. B nanpHelileM gaHHbIE, pETUCTPUPYEMBIE 110 TAPUPOBAHHOMY KaHATY, MOXXHO
MpeACTaBIATh HE TONAbKO B Kogax AL vim B BonbTax BXOJHOTO HANPSIKEHUS, HO U B 3HAUCHUSX,
B KOTOpBIE BHECEHA MOIpaBKa Ha KanuOpoBoUHbIe K03 duireHtsl. [Ipouenypa kanuOpoBKu
MO3BOJISIET TAaK)KE€ KOMIIEHCHUPOBATh CMEleHne TpadrKka 1Mo MoCTOSHHOMY HAMPSKEHUIO.

YcranoBka K03 PUIIMEHTOB MacITada U CMEIICHHs HyJIsI IPOBOJUTCS B OKHE « Hacmpoiika
obopyoosanusny (pucyHok 11.3.3.). KanubpoBounsie K03 PHUITMEHTHI (B3SThIE U3 TACIOPTHBIX
XapaKTePUCTHUK JATYNKOB) MOKHO BBECTH BPYUYHYIO B OKHAX [4] 1 [5], COOTBETCTBYIOIINX
KanOpyeMoMy KaHaiy. /{75 caMOCTOATENTbHOTO ONPEIeTICHUST TOYHBIX KaTuOPOBOYHBIX
K02 (UIIMEHTOB HY)KHO Ha)KaTh KHOMKY [6] 1 BOWTH B OKHO “‘IIpodsunymas kanubposka kanaia” .
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Jlns kanuOpoBKU Ha BEIOpaHHBIN KaHa [10/1a€TCSl CUTHAJ C U3BECTHBIMU ITapaMeTPaMHu.
3areM moaOupaeTcss KOJIMYECTBO OTCUETOB KAIMOPOBOYHOTO CUTHANA [3] ISl ONTUMAIBHOTO
otoOpakeHust B okHe [ 1] u Beroupaercs Bxoanoi auamnazod ALII [4], nammydmum o6pazom
COOTBETCTBYIOIIMN KaTHOPOBOYHOMY CHTHaTYy. ABTOMacIITabupoBanue mo ocu Y B okHe [1]
BKJIFOUEHO BCET/A.

Buumanue! [lpu ycraHOBIEHHON HU3KOM YacTOTE cOOpa JTaHHBIX HA KaHaJ
(nopsinka 1 I'm) 1 BBeieHHOM OoJibiioM KonudectBe oTcueToB (100 u 6omee) cOop
JTAaHHBIX JIJIS IOCTPOEHUS rpaduka KaTuOpPOBKU MOXKET 3aHATh OIIYyTHMOE Bpems!

COop maHHBIX I KATHOPOBKY HaunHaeTcs ¢ Haxkatus kHonku [1yck [11].ITocne dukcarum
CUTHaJIa B OKHE [ ] MOKHO aBTOMaTH4ECKH HaKaTHEM COOTBETCTBYIOIIMX KHOIIOK YCTAHOBUTH
cunuil [8] u kpacHslil [9] Kypcopbl HA MAKCUMYM M MMHUMYM CHUTHaJla COOTBETCTBEHHO. KoHeuHo,
ecnu Bbl cunTaere, 4To Kypcophl yCTaHOBJIEHbI HEBEPHO (HAaIpUMeEp, B KaUeCTBE IKCTPEMyMa
omnpezensercs IoMexa Ha rpaduke curHana), ux Moj0KeHUE MOXKHO CKOPPEKTUPOBATh BPYUHYIO.
Kypcopsl MOXHO niepemeniaTh Kak MbIIIBIO, TaK U KJIaBUIIAMU KJIaBHATYpHhI (CTPENIKU BIIPABO U
BIIeBO). CTpeNKU MepeMeIaoT akTUBHBIA Kypcop (0ToOpakaercs 0oJiee KUPHOU TMHUEH ),
KOTOPBII BEIOMpAETCs] KIIMKOM MBIIIN 3HAYEeHUsl TOUEK 1Mo 1-M 1 2-M KypcopamM U pa3HUIA MEXTY
HUMU 0€e3 ydera KaauOpoBoyHoro ko3 duunenta orodpaxaercs B okomkax [5]. nst ynodera
10JIB30BATENS B OKHE ITPUHATA MHEMOHMYECKAs [IBETOBAs CXeMa: KHOIKA, Kypcop ¥ 3HaueHus [S] u
[6], COOTBETCTBYIOIINE OJTHON PENEPHON TOUKE KaTUOPOBKH, TaHBI OJTHUM LIBETOM — CHHUM WJTU
KPacHBIM.

[Mocne Haxatust kHonku Paccyumamb koaghgpuyueHmali [10] mporpaMma mpeaaioRuT
M00YEPETHO BBECTH 3HAYCHUE U3MepsieMOl (PU3NUECKOM BETMUMHBI, COOTBETCTBYIOIIEE 3HAUEHUIO
M0l CUHUM KypCOpOM (MaKCUMYyM) U MO KpacHBIM KypcopoM (MUHUMYM). [TapameTpbl
ABTOMATHUYECKHU BBOJATCS B OKOLIKH [6]. Eciut mpu 3TOM OyneT BBIBEIEHO COOOIEHHE O TOM, YTO
KaJTMOpOBKa MPOBEJEHA Ha HEAOCTATOYHOM JUHAMHUYECKOM JIMaria3oHe, peKOMEHAYeTCs
yMeHbIIUTh BXoAHOH nuanazon AL [4]. I[Tocne sToro Oyner paccuntanbl K03 HUITUEHT
MaciTada U CMEeIeHHe M0 MOCTOSTHHOMY HalpsKEHUIO [ 7], ¥ TaHHbIE, BBOAUMBIE 110
OTKaJIMOPOBaHHOMY KaHaTy, MOKHO OyJeT 0TOOpaXkaTh B pa3MEPHOCTHU pealbHOM H3MepsieMoil
buznueckoil BenuuuHbl. [[71s1 BbIOOpa 0ToOOpakeHUs 3HaU€HUH Ha rpaduKe: ¢ y4eToM KaluOpoBKU
win 6e3 Hee CIYXKHUT Nepekiovarens [2].
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Jnst coxpaHeHus1 KaTHOPOBOYHBIX KOA((PHUIMEHTOB HY)KHO HaxkaTh COXpaHuUmb U ebiumu
[13]. KoapuumeHTs COOTBETCTBYIOIIMX KAaHAJIOB COXPAHSIOTCS B (paiiie JaHHBIX M B CTAPTOBBIX
YCTAHOBKaX MPOTrPaMMBl, T.€. CTAHOBSITCS 3HAYEHUSMU 110 YMOJYAHUIO JJIs JaHHOIO KaHaJla
ycrpoiictBa ALII ipu 3anmycke nmporpaMMsl. [Ipy nu3mMeneHnn pabo4ymux Auana3oHOB KaHaia
KaJIMOPOBOYHBIE KOA(P(HUIIMEHTHI TAK)KE OCTAIOTCS O€3 N3MEHEHUH.

[Tpy manpbHEWIIMX MONBITKAX 3arpy3UTh (ailsl JAHHBIX C KOAPPHUIUEHTAMU, OTIMYHBIMH OT
UMEIOIIUXCS 10 YMOJIYaHUIO, IPOrpaMMa IPeAIOKUT 3aMEHUTh TeKyllee 3HaueHue. B ciyuae
coryiacusi, OyayT MPUHATHI HOBbIE KATUOPOBOYHBIE KOI(P(UIIMESHTHI, IPU OTKA3€ COXPAHATCS
crapsle. [IpenycmoTpen BapuanT «OTKa3aThCs OT 3arpy3KH», JAOIIUNA BO3MOXKHOCTb
npeBapUTENFHO 3amucaTh KaTuOpoBouHbIe K03 uumeHTs! B (haiiine HauanbHBIX
ycTanoBoK(<OANII> <CoxpaHUTh HACTPONKI™>) U TOJIBKO OTOM 3arpy:KaTh (Gailll ¢ HOBBIMH
KaTuOpOBOUYHBIMU KO3 (hUTECHTaMU.

Beixon 3 okHa 6€3 coxpaHeHHs KaTHOPOBOYHBIX KO3((HUIIMEHTOB OCYIIECTBIISETCS KHOIKON
Bbitimu 6e3 coxpaHeHusi [12]. Bei3Barh CTpaHUUKY OACKA3KH BO BpEMs Pa0OTHI MOKHO
kHonkoi Momowib [14].

[Tocne kanOpPOBKM OJTHOTO MIJIM HECKOJIBKMX KAHAJIOB CIEIyeT 3aiiTH B MEHIO
<Hactpoiikn><HacTtpoiiku oToOpakeHHs KaHaIOB™>, BBIOpaTh 3aKiaaky <[Ipodne mapamerpsr™> u
JUIS KaXJ10T0 U3 OTKaJIMOPOBAaHHBIX KaHAJIOB BbIOpaTh B okolike «Dopmaty 3HaueHue
«Kanubposkay (cm. 5.2.3. [7]).

Buumanue! He cienyet nyrats KanuOpoBKY OTOOpaKEHUs CUTHaJIa ¢
kamuOpoBkoit moaynst LTR212! ABrokannOpoBKa U BHEIIHSS KATHOPOBKA 3TOTO
MOJTyJIs IPEJICTABIIAIOT COOON OaTaHCUPOBKY MOCTOBOM CXEMbI H3MEPEHUS
COIPOTUBIIEHUH U OAPOOHO onucaHa B 11.3.6.8.

3.4 OBLIAA HAEOJIOTHA CHHXPOHH3AIIHH.

[Tpu c6ope nanHbIX OT HecKobkux ycTpoiicTB ALIII Bo3HMKaeT HEOOX0IUMOCTh
CUHXPOHHM3aIUu uX crapta. [IpocTeiimmii BapuaHT, KOTr1a CHHXPOHU3ALMs CTapTa MPOBOJUTCS 110
Hakatuio kKHonku fIpocmMomp viu 3anuck. OHAKO MPH ATOM BO3HUKAET HEM30CKHBIN H,
[JIaBHOE, HETIpe/icKa3zyeMblil pa30poc B cTapTe yCTPOUCTB (OPSAKAa HECKOJIBKHUX JAECSITKOB
MWIIMCEKYH]T), ONpeesieMblil TEKYILIUM COCTOSTHUEM ONEepPallMOHHOMN CHCTEMBI,
XapaKkTEpUCTUKAMM CaMOro yCcTporcTsa u T.1. [Io TeM e npuunHaMm Henpeackazyema 3a1epxKa
MEXKy HakaTHeM KHOTKH [IpocMomp wiu 3anuchk v HayaioMm cOOpa JaHHBIX U [P paboTe ¢
OJTHUM ycTpoicTBOM. OJTHaKO, YUUTHIBasl BpeMs peakiuy cpeiHero yenoneka (rmopsaka 100 mc), B
MOCJIEAHEM ClIydae 3TUM (aKTOPOM JIETKO MOXKHO IPEHEOPEYb.

HyXHO Tak:ke UMETh B BUJY, YTO CUTHAJI CTapTa UMEET Ui Pa3HbIX TUIIOB YCTPOUCTB
pa3nu4HbIN cMbICH. Tak A BHEIIHUX MOJIyJIel M KOMITbIOTEPHBIX IUIaT 1o curHainy crapryet AL
MOJyJIs, IpUYeM MeXaHu3M crapta 3aBucHt oT Tumna ALIIl. O6mmas unes cuaxponusanuu B LTR
COCTOMT B TOM, YTOOBI (POPMHUPOBATH B YCTPONCTBE BBO/Ia-BbIBO/Ia KPEITa MAKETHI, COACpKAILNE
BPEMEHHBIE METKH, U LIEHTPAIM30BAHO BCTABIIATH UX B MIAKETHI, UAYIIME OT BCEX MOAYIICH.

JpyruMm BapuaHTOM CUHXPOHM3AIMH CTapTa MOKET ObITH CUHXPOHU3AIINS 110 BHEILIHEMY
YIPABJIAOLEMY CUTHAITY. [IprueM HEKOTOpbIE U3 YCTPONUCTB MOT'YT BBICTYIIATh HE TOJBKO KaK
BEJIOMBIE B 3TOM IpOIiecce, HO U BbIJIaBaTh CUTHAJ CHHXPOHU3ALMK BO BHEIIHUE [IU(PPOBbIE TUHUH,
ABJISISICH TAaKUM 00pazoM BenyuuM. [1yTe BHemHeH nndpoBoil CHHXpOHU3AIMH pelaeT mpodaemy
HEIPEACKa3yeMOH Pa3HUIIBI MOMEHTOB CTAPTa HECKOJIBKUX YCTPONCTB, BOSHUKAOILYIO IIPU CTapTe
no kaonke lfpocmMomp vnu 3anuce.

B cnywasx, korna Heo0X0AMMO BUIETh TOYHOE COOTBETCTBUE CUTHAJIOB, MOCTYNAIOUINX C
Pa3HbBIX YCTPOUCTB, a BHEIIHASA CUHXPOHU3ALMSA HEBO3MOXKHA, MOKHO BOCIIOJIB30BATLCA APYTUM
nyTreM. B kaxaoM u3 ycTpoiicTB BeIOMpaeTcsi CBOOOIHBIN KaHall, M Ha 3TOT KaHal MOAAETCs CUTHAT
C KaKoro-11bo re’eparopa crieuagbHbIX CUTHAJIOB (HallpuMep, Meanp). 3aTeM 3allUCH MOTYT
OBITH COIIOCTABJIEHBI C YUETOM 3TOT0 OOIIEro /Ui BCeX CUTHana. (B nepcnekmuge npeononazaemcs
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BCMPOUMb 8 NPOSPAMMY MEXAHUM COBUA 3ANUCELL C YUENOM PENEePHbIX MOYEK ONOPHO2O0
cuenana.).

Kpome Toro BO3MOkeH BapuaHT aHAJIOTOBOM CHHXPOHM3AIIMHU CTapTa, Koraa cOOp JaHHBIX
HAYMHACTCS TIPU JOCTHIKCHHUH ONPEICIICHHOTO YPOBHSI H3MepsieMoro napamerpa. Obmas cxema
cpabaThIBaHUs PA3JIMYHBIX THIIOB aHAJIOTOBOW CHHXPOHH3AIIMHY TPEICTABICHA HIKE.

Cxema Cpa6aTLIBaHI/IH CTapTa BBOJAa JaHHBIX
B pa3HBIX PEKUMaAX aHaJIOTOBOM CHHXPOHU3AIUU

IIEpEXoy CBEPXY BH

CpabarbiBanue no ?{

Hazkara kHonKa Cpa6aTLIBaHHé\
[IpocmMomp nan 110 MIEPEXOY

3anuck CHH3Y BBEPX

Jpyrum acnektom npoOaemMbl CHHXPOHU3AIMHY SIBJISETCS CUHXPOHU3ALMsI cOOpa TaHHBIX C
HECKOJIbKUX YCTPOWCTB B TEYEHHE MPOJOJLKUTEIBLHOTO NTEpHoJa BpeMeHu. 13-3a pa3inuuHbIx
XapaKTepUCTHK KBAPLEBBIX T€HEPATOPOB YCTPOMCTB 1O Mepe paboThI pa30er 1o BpeMeH! OyJaeT
Hapactatk. Hekotopsie moaynu (E20-10 u E14-140M) uMmeroT BO3MOXHOCTb BHELTHEH
cunxponusanuu kajapa ALl Bo Bpems pabotsl. [lanHast mpoOsemMa He BO3HUKAET IpU padoTe ¢
MOAYJISAMU B paMKax ofHoro kpeiita LTR, mockoibKy B KpelTe peaan30BaH OAUH ONOPHBIN
UCTOYHMK YaCTOTHI JIJIs Bcex moayJeit (kpome LTR212).

Jnist perienust JaHHON POOJIeMBI CYIIECTBYIOT pa3iIMuHble MeTO/Ibl. Bo3MoXeH BapHaHT
3aMycy 10 CBOOOJHOMY KaHAJIy YCTPONCTBA CIEIMAIbHOTO CUTHANIA C CHHXPOHU3YIOIIUMHU
MeTKaMH. MOKHO Tak>Ke BOCIOJIB30BATHCS IS Lieel CHHXPOHHU3AMK (QYHKIIMEH HCKYCCTBEHHOTO
BBICTABJIEHUSI METOK B (paiiyie JaHHbIX. 1 yalneHHbIX JpYT OT Apyra YCTPOICTB BO3MOXKHA
cuaxponusaius no GPS. Hy)xHo uMeTh B BUJTy, UTO IPH UCKYCCTBEHHON BHEITHEH CHHXPOHU3AINH
YCTPOMCTB BO3MOXHBI HE3HAYUTENbHBIE TOTEPH JaHHBIX, COOTBETCTBYIOILIUE MEPUOIY pa30eranus
KBapLEBbIX FEHEPATOPOB.

[Tpu 10CTaTOYHO NIUTENBLHON perucTpaly CUTHAJIOB C UCIOJIb30BAHUEM HECKOJIBKUX
YCTPOMCTB HEM30€KHA PACCUHXPOHM3AIIMS JAHHBIX B HUX 3a CUET HApacTaIoLIero «pazoera.
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YMEHbINUTH BIUSHUE 3TOT0 (PakTOpa MOXKHO, IPUOETHYB K 3allMCU BMECTO OJHOTO (haiina cepuun
daitnos ¢ momompo Cuaxpo3amycka (cm. 1m.3.9.3.). B MOMeHT Hadana Kaxk10i CIeAyIONIeH 3amcu
B cepun ycrpoiictBa ALIII OyayT BHOBb MHULIMAIM3UPOBAHbl, U HAKOMUBIIMICA pa30er ycTpaHeH.
[TorryTHO MpH 3aMeHe JUTUTENBHON PEerUCTpaly B OJUH (DAl Ha pEruCTPaLUIo CepUil TOCTUTACTCS
ellle OJJHA LIeJIb — COXPAHHOCTh JIaHHbIX. B cityuae c6os (Hanpumep, MUTaHUs KOMIIbIOTEPA)
MOTEPSTHHOM OKa)KeTCsl He BCsl UH(OpMAIIHsl, a TOJIbKO TocieaHui ¢aiin cepun. [naroii 3a atn
npeumyuiecTBa OyeT NoTepsi HENPEPhIBHOCTH JAHHBIX: MPOLIECC HHUIMAIN3ALUN YCTPOHCTBA
3aHMMAET OIPECIIEHHOE BpEMS], Ha KOTOpOe 3amnuch npepsercs. CoOTHECEHUE III0COB U MUHYCOB
3TOr0 METO/1a OIpeeIIAeTCs ClIeU(PUKON KOHKPETHOM 3a/1a4M U OTAAETCS HA YCMOTPEHHE
10JIb30BATEIS.

Buumanmne! [Ipy ucnonp30BaHuN peXUMOB CHHXPOHU3ALUU HACTOSATEIBHO PEKOMEHYEM
BHUMATEIbHO 03HAKOMHTBHCS C COOTBETCTBYIOIINM pa3jienioM PykoBoJCcTBa MoJb30BaTeNs
i Bamrero ycrpoiictBa. Habop BO3MOXXKHOCTEH CHHXPOHHM3ALMHU Y PAa3HBIX U3AETHHA
000 «dJI Kapa»» paznuuen!
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3.5 OCOBEHHOCTH HACTPOHKH LTR MOIYIIEH.

3.5.1 YTto Takoe Ltrserver.

MonynbHas cuctema c6opa ganHbix LTR MoxkeT moakimtodyarbest K KOMIIBIOTEpY Yepe3 OAuH
u3 aByx untepdeiicor: USB 2.0 nnu Ethernet 100 MouT/c (o npotokosty TCP/IP). [Tpu
noaktoueHuu o TCP/IP Bo3moskHa yianeHHas paboTa KpeiTa (B TOM YHCIIe C UCIOJIb30BaHUEM
OecrpoBOIHBIX ceTeid, Hanpumep, Wi-Fi). BHe 3aBUCMMOCTH OT THIA MOAKITIOYCHUS KpenTa s
cbopa 1 00pabOTKU JaHHBIX JOMOJIHUTEIHLHO TPeOyeTCs YCTAaHOBKA U 3aIlyCK MIPOrPaMMBI
Ltrserver.

JlanHas mporpamma no3BOJISET NOAKIIOYUTh K KOMIIBIOTEPY HEOTPAHUYEHHOE KOJIMYECTBO
kperitoB LTR. Kpeliter, no USB noakitoueHHbIE K KOMITBIOTEPY, HA KOTOpOM 3anyiien Ltrserver,
aBTOMaTHuYeCKU uacHTHGuupyrores. [loaxmouenue kpeiro mo TCP/IP oTnuuaercst Tem, 9To
HE00X0IMMO MIPEBAPUTENFHO CKOH(PUTYPUPOBATh KPEeWThl (Ha3HauuTh UM IP-agpeca) u
COOTBETCTBEHHO HACTPOUTH nporpammy Ltrserver. IlonpoGuee 06 3Tom cM. B PykoBozacTe o
pabore ¢ Ltrserver.

ITpu pabote ¢ moaynsamu kpeiira mo TCP/IP Heo6X01MMO YUUTHIBATH MAKCUMATIBHYIO
MIPOITYCKHYIO CITIOCOOHOCTH KpelTa. Ha maHHbI MOMEHT OHa cocTtaBiseT okono 1,4 Mbaiit/c Ha
nepenauy u3 kpeiita B kommneioTep U 500 Kbaiit/c Ha mpreM 13 KOMITBIOTEpa B KPEWT.
[IpuBeneHHbIE CKOPOCTH 00ECTIEUNBAIOTCS TP JIOCTATOYHO BHICOKOM Ka4E€CTBE CBS3H, TO €CTh B
TOM CITy4ae, €CJIH MPOIMYCKHAs CIIOCOOHOCTh CETH, CBSA3BIBAIOIIEH KPEUT ¢ KOMIIBIOTEPOM, 3aBEIIOMO
BBIIIIC MPUBEICHHBIX BBIIIE 3HAUCHUM.

Ltrserver Moryt ObITh YCTAaHOBJICHBI HA y/IaJI€HHBIX KOMITbIOTepax. Toraa mosBiseTcs
BO3MOYKHOCTh MOJKIIOYHTD K 0/1HOU miporpamMme LGraph2 1o yetsipex KOMIIBIOTEPOB C
pabotarommmu Ltrserver'amu, kK Kax10My U3 KOTOPBIX MOIKIt0UeHO JTr00oe uncino LTR-kpeiiTos.
ITO0 1aeT YHHKAJIbHYI0 BO3MOKHOCTb, HAX0ASCh B OJJHOM MecTe (B J1a00paTopuu, 10Ma),
coouparh faHHble ¢ LTR-kpeliTOB, pacno/ioxkeHHbIX, 10 CYTH /1eJ1a, B JIIOOBIX TOYKAX
IJIAHETBI, I71e BO3MOKHO NMOAK/JII0UYeHue K ceTu UHTepHeT!

Jlist HaCTPOMKH CeTeBBIX aapecoB Ltrserver ny:xHo Haxath KHONKy Adpeca Ltrserver B
okHe “‘Hacmpotixa 06opyoosanus’ v BbI3BaTh COOTBETCTBYIOIIEE OKHO. AJIpec M0 YMOJTYAHUIO
JA0JI7KeH ObITh BBICTABJICH M NIPH NOAKIIOYeHHHU KpeiTa yepe3 USB-unrepdeiic.

é&ycranuaxa aapecos Itrserver 5]

IP agpec nopt

L 11111

Nno YMONYaHKK

I
(SR -

| \Bblﬁmﬁescnxpauennﬂ I | \ COXpaHWTL W BBIATIA H \ Tect '

\ \ \
\ NOEE
1. Bximrouenue unu otkitouenue IP agpecos Ltrserver.
2. Ctpoku BBO2a IP anmpeca n mopra moKIF09aeMbIX YCTPOMCTB.
3. IHukaTop HaJIM4us CBSI3U C yCTPOMCTBOM.
4. YcranoBka IP aapeca mo ymMonganuio (i1 CBOET0 KOMITBIOTEPA).
5. Beixon u3 okHa 6€3 COXpaHeHHsI N3MEHEHHI HacTPOeK.
6. Berxon u3 OKHa ¢ coXpaHeHHeM HacTpoek Ltrserver.
7. KHomKa mpoBepKH CBS3M C YCTPOWCTBAMH.
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B nanHoM okHe BBOAATCS CETEBBIE aJpeca KOMIBIOTEPOB, HA KOTOPHIX YCTAHOBJICH
Ltrserver. Ilo ymonuaHuio B IEpBOH CTPOKE yKa3bIBAETCS aJpec KOMIIbIOTEPA, HA KOTOPOM
pabotaet nporpamma LGraph2 u npousBoautcst cOop TaHHBIX.

Ecnu B Bameii cucteme cOopa 1aHHBIX OTCYTCTBYIOT ycTpolicTBa Tumna LTR, To B okHe
«Ycemanoska aopecos Ltrserver ” Hyxno cHaATh Bee (aaru. Torma mporiecc crapra
porpaMMsl U noucka ycrpoicts AL nporcxoaut cymecTBeHHO ObICTpee.

3.5.2 OcobeHHOCTU obLero ctapTa.

PaccmoTpum noapoOHee MPUHLIKIIBL, 3JI05KEHHBIC B UCOJIOTHI0 CHHXPOHU3AINH cOopa
nanubix B LTR. Beck cOop nanubix B Moayasax LTR cuHXpOHHU3MpPOBAaH OTHOCUTEIIBHO YacTOT,
IIOJIyUYEHHBIX OT JEJICHUS Ha 1I€JI0€ YacTOThl €AMHOI0 OIIOPHOI0 reHepaTopa. VckiitoueHus - pexum
BHemHer cuaxponm3anuu AL (manmpumep, B LTR11) u ALIT (LTR212), cnenudunupoBaHHbIiI
JUISL Y3KOTO AMAIa30Ha YacTOT CHHXPOHHU3AIMK U TPeOYIOIINi MHUBHIyaIbHOTO KBApLIEBOTO
reHepaTopa B MOJYJI€.

Monynu ALII nocnenoBarensHoro npudimkenus (LTR11) He umeroT cyiiecTBeHHON
BHYTPEHHEH 3a/1ep’KKU JaHHBIX, IOCKOJIbKY HE UMEIOT Oydepa TaHHbIX, a MOy CUI'Ma-/1eJIbTa
ALIT (LTR212, LTR22, LTR24, LTR25) uMeroT NOCTOSTHHYIO KOHBEHEPHYIO 3a/ICPKKY (BEIHMUNHA
KOHBEHepHOH 3a/1ep’KKU 3aBUCUT OT HadyaJIbHBIX HACTPOEK 3TUX MoayJiel). [lakeTsl naHHBIX OT Beex
MOJYJIEH B KpelTe CKIIAbIBAIOTCA B OJUH O00Jbioi BeixoaHou 0ydep FIFO kpeitT-konTposuiepa B
nopsiake nosieiaeHuss. OTTyja o NPUHLKITY "TIEPBbIA BOLIEN — NEPBBIM BhILIET" OHU NIEPENAIOTCS B
KommbroTep. [TommemmBas B 001Ul MOTOK JaHHBIX CIIEUATLHBIE METKH, BOSHUKAIOIIUE B
U3BECTHBIE MOMEHTHI BPEMEHH, 110JIydaeM pa3zoreHne HHHOPMAIIMOHHOIO IIOTOKA [0 BPEMEHU C
TOYHOCTBIO 3aIIMCH 3TUX BPEMEHHBIX METOK. [ €eHepaTOpOM «CEKyHHOM» METKU U METKH «CTapT» B
LTR MoXkeT sIBIATbCS OAMH U3 MOAYJIEH NIIM KOHTPOJUIEp KpelTa. BHYTpeHHss «CeKyHIHas» METKa
3TUX YCTPOWUCTB BBOJAMUTCS B IIOTOK JIAHHBIX C CEKYHHBIM MHTEPBAJIOM. MeTKa «CTapT» MOXKET
OBbITH 110/1aHa B JIIOOOH MOMEHT, OHA MOXKET MCII0JIb30BaThCsl, HAIIPUMeEp, Ul CUTHAIM3alUU Hayasa
cOopa JaHHBIX B CUCTEME WJIM UMETh APYroi CMBICII IO YCMOTPEHUIO MOIb30BATENS.

LTR nopaepkuBacT MHOIOKPENTOBYIO CUHXPOHM3ALMIO U BHEIIHIOK CUHXPOHU3ALUIO,
HalpuMep OT BHEIIHEH CUCTEMBI €IMHOIO BPEMEHHU. J[J1s1 3THX Lenel KaKaplii U3 BHYTPEHHHUX
CUTHAJIOB: «CEKYH/IHAs» METKA U METKA «CTapT», - MOXKET ObITh TPAHCIMPOBAH HAPYXKY HIIU )K€
HACTPOEH Ha BXO/I.

Ecnu nagano c6opa nanneix LTR-moayns Beoga (ALIT) He mpuBsI3aHO K CEKYHIHOM MeTKe
WIHM K METKE CTapT, TO MOJIO)KEHNE TEKYILEro MakeTa JaHHBIX Ha BPEMEHHON OCH MOKHO OLIEHUTh
OTHOCHUTEJIBHO CEKYHIHBIX METOK ¢ TOYHOCTBIO JI0 epro/ia cOopa JaHHBIX IO COOTBETCTBYIOLIEMY
KaHally. 3HaYuT, 4YeM MeJJIeHHee cOOp JaHHBIX, TeM rpydee BpeMeHHas MPUBSI3Ka OTCUETA.

Ecnu nauano c6opa nanueix LTR-mMoyns BBoa MpUBsA3aHO K METKE CTApT U UCIIOJIb3YETCs
BHYTpEHH:s cuHXpoHM3anust LTR-Monysis, To MBI IOJIy4aeM CHHXPOHHYIO OTHOCHTEIBHO €MHOTO
OIIOPHOTO TeHEepaToOpa KpeuTa CUCTEMY, B KOTOPOM TOYHOCTh BPEMEHHOM IIPUBS3KU OIPEIEIAETCS
anmapaTHOM TOYHOCTBIO MONaIaHus MMaKeTOB B 00JbI0M BhIxoHOM Oydep FIFO kpeiit-
KOHTpoJuiepa. TOUHOCTh BpEMEHHOMN IPUBSI3KU OTCUETa B 3TOM CIIy4ae COCTaBUT 1 MKC.

Ecnun LTR-Moaynb nCnosab3yeT HE3aBUCUMYIO BHEIIHIOI CHHXPOHU3AIUIO cOOpa 0TCYETOB
JAaHHBIX, U TpeOyeTcss BpeMEeHHasi pa3MeTKa, TO B 3TOM ciy4ae JUIsl JOCTH)KEHHSI MaKCUMAaJIbHOM
TOYHOCTH >KE€JIATeIbHO UMETh BHEIIHNE BPEMEHHbIE CUTHAJIBI METOK M CUTHAJIBI cTapTa coopa
nMaHHbIX. MHave, eciiv OIMH U3 3TUX CUTHAJIOB Oy/IeT BHEIIHUM, a APYTrol — BHYTPEHHUM, MbI
NOoJy4YuM paz0Oeranue a3 He3aBUCUMBIX YacTOT U YXYAILIEHHE TOYHOCTH BPEMEHHOI NMPUBSI3KU HA
00JIBIINX UHTEPBATAX BPEMEHHU.
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3.6 MEHIO CHHXPOHH3ALIMH H JOIOTHUTEIBHBIX HACTPOEK.

JlocTyn K OKHaM TOHKMX HAaCTPOEK, XapaKTEPHbIX JUIsl KOHKPETHBIX TUIIOB ycTpoicTB ALIIT
npousBoactBa OO0 «JI Kapny», « Hacmpoiika cunxponuzayuuy, «/[ononinumensnvie napamempoly u
«{AII u yughposwvie 6x00b1-661X00b1» OCYIIECTBISETCS MIPU MOMOILH 3aKJIaJ0K B BEpXHEH yacTu
okHa «Hacmpotixa o6opyoosanusy». KonnuecTBo OKOH HACTPOWKH U CaMU HacTpanuBaeMble
napamMeTphl 3aBUCST OT BHIOPAHHOTO YCTPOMCTBA.

3.6.1 E-154, E14-140, E14-440, L-780, L-783, L-791.
3.6.1.1 CuHxpoHu3ayusi.

Huxe onucano okHo «HacTpoiiku CHHXpOHU3ALMKY, UCIIOJIb3yeMOE JUIsl OOJIBIIMHCTBA
ycrpoiicts npousBojacTBa OO0 «JI Kapn». B nannom okHe obecrieunBaeTcs BEIOOD TUIIA
CHHXPOHH3AIMH ¥ YCTAHOBOK aHAJIOTOBOM CHHXPOHM3ALWH (IIPH YCIOBUU €€ BIOOpa) B
COOTBETCTBUU C UJCOJIOTUEH, U3JI0KEHHOH B 11.3.4.

2 3 4
éjHaCTpoﬁKa CUHXPOHU3 ALK ﬁ
1 | 5
1N @H3A0r0B0MH CUHYDOHUZALMM
la BHanoroean cUHKpoHUsaura no AL Nt 110.4pOBHIO Homep KaHanaALl/
Mo HasaTuio kHonku MYCK ) o nepex §‘1
10 __— UudpoBan cUHXPOHW3AUMA CTAPTE kS _-| 6
UnepoBan NokagpoBas CUHXPOHUZEUMA Pl e
EXUM N0 YDOBHO I'Iopor [BOﬂbTbl]
|¥ Ananorosan curkponnsauwa no AUM N | e —
1B g ; : S 0.00
{J Huxe
It -7
BLIXOA Pesum no nepexon! uanason /
 CHW3Y-BEEpX 0B e
[ ﬁceepxg-snus

1. Boi6op pexuma CHHXpOHU3ALUU
la — 3amyck perucTpaiiu HaxkatueMm kHonku [fpocmMomp win 3anucb
10 — 3amyck perucTpanuy OT CHHXPOUMITYJIbCa, TOCTYIUBIIET0 Ha BXOJ1 BHEITHEH LIUPPOBOIL
cuaxponuszaimu TRIG (cMm. PykoBozacTBo nmosnb3oBarens ycrpoiicta ALIT)
1B — 3ammycK eIMHUYHOTO [IUKJIA ONpOca BEIOpaHHBIX KaHAJIOB (Kajapa) OT CHHXPOUMITYJIbCa,
MOCTYMUBLIETO Ha BXOJI BHeIIHeH nngpoBoii cunxponuzanuu TRIG (cm. PykoBoacTBo
nosib3oBarens ycrporcrsa AL
T — CMHXpOHM3alLKs Hayalla perucTPaluy ¢ COOBITHEM Ha BXOJ€ N30paHHOTIO aHAJIOrOBOTO
KaHaJa; N30paHHbIN KaHaJ ONPAIIUBACTCS C MAKCUMANLHOU OJisl OGHHO20 YCMPOUCmed
CKOPOCTBIO.
2. Brp10op THITa aHATOTOBOI CHHXPOHM3AIMY: TI0 YPOBHIO WJIM O TIEPEXOJIY.
3. Tlpu cuHXpOHU3AIMH [10 YPOBHIO MO3BOJISIET BHIOPATh COOTHOIICHUE 3HAUYSHHSI CUTHANA U
3aJJaHHOTO ITOPOTa
4. Tlpu CHHXPOHHU3AIMH 10 IEPEXOY MO3BOJISET BBIOPATh HAMIPABIECHHE JOCTHXKEHHS CUTHAIOM
3aJJaHHOTO ITOPOTa
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5. Bri6op kanana AL, Ha KOTOPOM OTCIIEKUBACTCSI COOBITHE JIJII CHHXPOHHU3AIUHN CTapTa
perucrpanuu

6. YcraHoBKa mopora cpadaThiBaHUs B PeKHMaX CHHXPOHU3AIUH [10 YPOBHIO M IO MEPEXOIY

7. BbIOOp BXOIHOTO JUana3oHa BRIOPAHHOTO KaHaua (5) 7S OBBIIICHHUS] TOYHOCTH CpabaThIBaHUS
CHUHXPOHH3AIHH.

3.6.1.2 LononHumerbHbIe napamempsi.

JlanHoe okHO o0ecreynBaeT JOCTYI K TOCTaTOYHO PEIKO U3MEHSEMBIM ITapamMeTpaM padoThI
AIIIL. [Ins paccMaTpuBaeMbIX YCTPOMCTB ATO, B IMIEPBYIO 0YePe/Ib, BEIOOP THIA MOAKIIOYCHHS: 16
KaHaIOB (IuQepeHInaIbHbIN pexuM) mwin 32 kaHaa (pexum ¢ “obmei 3emieir”).
OcyuiecTBisieTcs MPOCThIM nepekiatouaresieM [ 1]. ITpu 3ToM mporcxoauT aBTOMaTUYECKOE
M3MEHEHHE KOJIMYECTBA KaHAaJIOB JJIsl JaHHOTO YCTPOMCTBA BO BceX pabounx OKHAX U MEHIO
IPOrPaMMBI.

Hacrpoiika kaHanos AU ] Hacrpoiika cussporuzauyy | JononHuTebHbIe NapamMeTpol ] LLAM 1 uieppoBbIe BXOALI-BEIXOAB!

\ MoaknioyeHne

AntddepeHHUManeHLIA (16 KaHanoe)

2 \ ofiwei seMnen (32 kaHana) I
3 { Pyunoe ynpaenenue v
\W AL, MK
10.00 | YCTAHOBUTE N0 YMONYAHUID

4 —

Kpome Toro, B 3T0M OKHE MOKHO YIIPABJIATH BpEMEHEM MpeoOpa3oBaHus OJJHOTO KaHaJa B
npezenax Kaxaoro kaupa (Bpems npeodpazoBanust ALl = MexkaHabHas 3a/1epiKKa + COOCTBEHHO
BpeMsl OITU(POBKHU CUTHAIA — CM. CXEMY)

1 / F F _ Jacrtora Kagpos,
* = (4actota onpoca)
1 /F T - Bpems npeobpasoBaHus
T <r T » 1, 2, 3 - onpawmBaembie
KaHansol
Ol [} 16 Dlo|e
L
» Kanop -

ITon xagpom nmoHMMaeTcs MUK orpoca BeIOpaHHbIX kKaHaoB ALITL. U3 cxemsl sicHO, 4TO
JUTUTETLHOCTD KaJpa — BEIMYMHA, 00paTHas yacToTe KaapoB (dacTore ompoca). Yactora onpoca
oTpeieNIsieT BpeMsl MeX Iy HauajlaMu MoCIeIOBaTeIbHBIX IIUKIIOB onpoca (Kaapos). EcTtecTBeHHO,
WHTEPBAJl MEXKY OMPOCAaMHU COOTBETCTBYIOIINX KaHAJIOB B MMOCJIEOBATEIbHBIX IIUKIaX OMpOCca
paBeH IuuTeNbHOCTH Kajapa. Ompoc kaxaoro kanana (Bpems npeodpazoBanus ALIIl) cknaasiBaeTcs
U3 MEXKaHATbHOMN 3aJIep>KKU U COOCTBEHHO BpeMeHH mpeolOpa3oBanus. B nmpuHIune, sTa Benu4nHa
MOJKET MEHSATHCS IOJIH30BATENIEM B ONPEICICHHBIX Mpeenax. Hampumep MOHATHO, 94TO BpeMst
npeoOpa3oBaHus HE MOXKET ObITh OOJIBIIIE, YEM ITUTENLHOCTD KaJipa JIeJICHHAs Ha YHUCIIO
BKITFOUCHHBIX KaHAJIOB.

B GonbIIMHCTBE cyyaeB U3MEHSTh 3HAYSHHE STOTO MapaMmeTpa, yCTAaHOBIEHHOE IO
YMOITYaHUI0, HEe TpeOyeTcsa. OTHaKo OKOMIKO [2] MO3BOISET MEPEUTH OT aBTOMATHIECKOM
YCTaHOBKH BpeMEHU Mpeodpa3oBaHus (T.€. mporpaMma caMma moJ0MpaeT ONTUMAaTbHOE BpeMs,
MCXOJIS U3 YHCIIa BKIIFOYCHHBIX KaHAJIOB U JKEJIaeMOW 9acTOTHI OMPOCa) K pyYHOMY YIPABIICHHIO.
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DTO MO3BOJUT B OKOIIKE [3] BBecTH TpeOyeMoe 3HaueHne BpeMeHu npeodpazoBanus. [1pu mogdope
ATOM BEJIMUMHBI BCET/Ia COXPAHSIETCS BO3MOKHOCTh BOCIIOJIb30BAThCsl KHONKOM [4] M BEpHYTH
3HAaYEHHE 110 YMOJIYaHHIO. Y BeJIMYCHHE BPYUHYIO BpeMEHHU MpeoOpa3oBanus ((haKTUYECKH —
MEXKaHATBHOH 3aJ[ePXKKH) MOXKET OBITH MOJIC3HBIM, HAIPUMED, JJIST YMECHbBIIICHUS BIUSHUS
MEPEXO0JIHBIX MPOIECCOB MMPH MHOTOKAHAJIBLHOW PETUCTPALMK HA BBICOKUX YaCTOTaX, OCOOEHHO MpH
HEONTUMAJIBHBIX ITapaMeTpax JIMHUN BXOAHBIX CUTHAJIOB.

3.6.1.3 LIATT u yugbposnie 8x00bI-8bIX00bI.

Hns yerpoiict, ocHaieHHbIX LIATL, nmosBisieTcst 10MmoMHUTENIbHAS 3aKIIaKa IS UX
HACTpPOWKH. B 1aHHOM OKHE pacnosioxeHbl KHOkU YrpaesieHue Alamu [1] u YnpaeneHue
Uugpo8bIMU NTUHUSMU [2], OTKPBIBAIOIIKE COOTBETCTBYIOIIHE OKHA HACTPOCK.

Hacrpofika kananoe AUN | Hactpoiika eurporusaun || Donoarmensieie napaverpe | AT i upppossis sronsresmons |

| Y¥npaeneHne LAMNamMK l

‘ ¥npasnesye UMPpoeEmMU NHHHAMA

Ynpasnenue LIAlom.
ITo3Bonser YCTAaHOBUTH HA OJHOM HJIN oboux ]_[AHaX Tpe6yeMoe IOCTOAHHOC HAIIPSXKCHUC U
YIAEPKUBATH €r0.

.'.__"_!_"3"‘|Vnpa5neuue LIAMarm 1'

LIAMT (BoneTe) LIAMZ (BoneTel)
3300 3200

|VCTaHUBKa LIAM OB NpoWwna yenewHao,

| YCTAHOBMTE |

‘ BEX0] |

,D,I/ICerTHbIe BXOAbIl-BbIXOAbl
[To3BossieT ycTaHOBUTH HAa U(POBBIX BBIX0OaX TpeOyeMyr0 KOMOMHAIUIO JIOTHYECKUX HYJIEH
Y €IMHUL (Ha’KMMasi MBIIIKON Ha COOTBETCTBYIOIINE «CBETOJUO/IbI» B BEPXHEM PSIly) WIH
OTNIPOCUTH COCTOSTHHE LIU(PPOBBIX BXOJIOB YCTPOMCTBA. BhI3bIBaeTCs Ha)kaTHeM KHOIKH [2].
VYcTaHOBKA WM CYMTHIBAHUE 3HAUEHUN OCYILIECTBIISETCS HAKaTUEM KHOTIOK

UNKITMYECKUN OINMPOC vnu OQHOKPATHbIA OIPOC.

&2 YnpaBnenve AUCKPETHBIMA CUTHANAMM 7 X

1 2 3 4 5 6 7 8 &) 10 " 12 13 14 15 16

ouT - - i
o o

|
1 0 1

0 0 1 1000001000100101

[ [ [ [
il sl Ll Ll Ll sl sl Ll sl sl o sl lous s s Brogw, binary

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M1

| LIMKNMHECKIMIA OMPOC ‘ | OfHOKPATHBI OMPOC ‘ | BbIXO4

|YeTanoeka T/ NPOWNa YENeWHo.
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3.6.2 E20-10 (peBusun A n B).

3.6.2.1 CuHXpoHu3ayus.

OrnucpiBaeMOe OKHO JIOCTYITHO TOJIBKO B TEX cllydasx, Korjaa B Bameit cucreme coopa
JIAaHHBIX UMeeTcs XOTs Obl ouH Moysb E20-10. B nanHHOM OKHE oOecrieunBaeTCsi BRIOOP THIA
CUHXPOHM3AINH U YCTAHOBOK aHAJIOTOBOW CHHXPOHH3AIUH (IIPH YCIIOBUH €€ BHIOOpA) B
COOTBETCTBUU C HACOJOTHUECH, N3JI0OKEHHOU B 11.3.4. AHAJIOTOBasi CHHXPOHHU3ALHSI TIOJIJICPKUBACTCS
Tosibko MoaysssmMu E20-10 pesusuu B.

HactpoiikdxgHance UM Hactpoiika curxporusduud E20-10 | LA W uiepoBbie BXoabIBLIKOAE!
CHHXPOHK3ALMA CTapTa /
\V‘Mn aHANOroBOM CHHXPOHU3auMM Homel kaHana ALM B & E
2a —_— a 1 0 HEKATMIO KHONKW B3 TRAHCNALUMM CUTHANa cTapT W
BhiknioyeHa- b.|

Nepexos, CHU3y-BBepX— ; s

26 — AL ' Mopor (BoneTsl) CHHXDOHMZALNA TAKTOEL MMMYNLCOE ALIM:
- = 010

HEDERU L CERIER NS g BHyTpEHHAA B3 TPAHCNAUMK Ha NKHKID SYNC V’\\ 8

2B 3agepkKa Nocne cTapTa (B Kagpax)
§ 0 I™ BknioueHue Toka ¢ 7
5 I™ Wenonb3oeartk annapaTHyio CHHXPOHM3ALMIO NPK BEOAE CERMIA

1. ITapameTpsl CHHXpOHU3aLKUH, o0ecrieurBaeMble Tonbko Moayinem E20-10 pesusuu B. [lpu
UCTIOJIB30BaHUM MOJIYJISl peBU3HU A 3Ta 4aCTh MEHIO HEaKTHBHA.

2. Bp16op TuIia aHaJIOrOBOI CUHXPOHU3ALINU:
2a — aHaAJIOTOBAss CHHXPOHU3AIMS OTKII0OUEHA
20 — 3aMmycK «I0 Iepexo/1y» YPOBHS MOpPOra CHU3Y BBEPX
2B — 3aITYCK «I10 IEPEXOAY» YPOBHS MTOPOTa CHU3Y BBEPX.

3. Bri6op xanana ALII, Ha KOTOpOM OTCIIEXKHUBAETCs COOBITHE /ISl CHHXPOHHU3AIUMH CTapTa.

4.YcraHOBKa 1Mopora cpabaThIBaHUs B peXKUME CHHXPOHH3AIINH TI0 TIEPEXOTY.

5. Bo3MOXHOCTB 3a/iepkaTh Hadyajio BBOJIA JAHHBIX MTOCTIE IPUX0/1a CHHXPOUMITYJIbCa Ha 3a/laHHOE
YUCJIO0 KaJpoB. MakcuMallbHO BO3MOKHas 3a7epkka — 16777214 kanpos.

6. BkimtoueHue 3Toi ONiuy 1Mo3BOJISIET, UCIOJb3YI0 annapaTHyto cuHxpoHusanuio E20-10,
3aMMChIBaTh (aiiil, COCTOSIINI U3 Psia MOCIEI0BATENBHBIX CETMEHTOB, Pa3/IeTICHHBIX JIaXe
OUYEHb KOPOTKMMH MHTEPBAIaMU; B OTJINYHME OT OOBIYHON CUHXPO3alMCH, B JAHHOM Clly4yae
npouecc uiaetr 6e3 nepennuipinzannu AL nocne kaxaoro gparmeHTa JaHHBIX. OTa OMIUS
aBTOMATHUYECKH OTK.JII0UYAeT 0ToOpa’keHUe CUTHAIa BO Bpems 3anucu. Kpome toro,
PEKOMEHAYETCS YCTaHOBHUTD (hi1aykok «COXpaHsATh BCe B OJJHOM (aiiiey B MEHIO
<PACIHIVPEHHBIE HACTPOMKU 3AITY CKA>-><CHUHXPO3AITYCK> — npu
UCTIOJIF30BaHUH KOPOTKUX WHTEPBAIOB MEXK/TY 3aITHCSIMH 3TO TAKXKE IMO3BOJIUT CHU3UTH
BEPOSITHOCTH MPOITYCKOB JTaHHBIX.

7. BxiiroueHue Toka CMeIIeHHs — JJisi COBMECTUMOCTH ¢ peBusueit A (moapobnee — cM. 1. 5.1
PykoBoscTBa monb3oBatens moayist E20-10)

8. Cunxponu3anus taktoB ALIT:

- BHYTpPEeHHsA ¢ TpaHcisnuen Ha muanto SYNC

- BHyTpeHHsAA 6e3 Tpancisiuuu Ha auauio SYNC

- BHEIIHSIS [UQpoBasi cHHXpoHuU3anus 1o nepexony 021 Ha muaun SYNC
- BHEIIHSIS UQpoBasi cuHXpoHu3anus 1o nepexony 10 Ha muaun SYNC

9. Beibop BapuanTa mudppoBO CHHXPOHU3AITMH 3aITycka cOopa JTaHHBIX:

- mo Hakatuio KHorku fpocmomp winu 3anuck ¢ tpaucisnuei curaana CTAPT
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ga muanio START

- Mo Ha)katuio kHonku fMpocmomp winu 3anuck 6e3 tpancisuuu curaaga CTAPT
Ha quHuo START

- BHEIIHSIS IU(pOBasi CHHXPOHHU3aLus 1Mo nepexony 0> 1
- BHEIIHSS UQpoBasi CHHXpOHU3a1us 1o nepexony 1->0

Buumanue! HpI/I HCIIOJIb30BAHHUU PCKMMOB CHUHXPOHH3AIWN HACTOATCIIBHO PCKOMEHAYEM
BHUMATCJIbHO O3HAKOMUTLCA C COOTBCTCTBYIOIIUM pa3aC/IOM P}’KOBOIICTBa IIOJIB30BaTECIIA

3.6.2.2 LIATT u yugbposbie 8x00bI-8bIX00bI.

JByxkananbubiil LIAII siBsieTcs onuuei 1yisi JaHHOTO TUIIA MOAYJIeH (BapuaHT UCTIOIHEHUS
E20-10D). lnsa yctpoticts, ocHameHHbIX L{ATl, mosiBiseTcs TOMOJHUATEIbHAS 3aKIaaKa ISl KX
HACTpOIKU. B TaHHOM OKHE pacnosioxeHbl kKHonku YrpaesieHue LJAlNamu [1] v YnpaeneHue
yugpoebIMU JTUHUSIMU [2], OTKPBIBAIOIINE COOTBETCTBYIOIINE OKHA HACTPOECK.

Hactpofira kananoe AUM || Hactpoiika cursponasaun | Dononmmencrbe napamerpe | AT uusepossie sonsrssmons |

1
- g

YnpaeneHwe LIAMNamun ‘

| YpasneHue UMGPoBEIME THHHAME

YnpasneHue LIAlNom.

[To3Bossier ycraHoBUTH Ha ogHOM M 06oux [{Allax Tpebyemoe oCTOssHHOE HaNpsKEHHUE
U yIEpKUBATh €T0.

ﬂynpaaneuue LLAMamu 1'

LIAM (BoneTe)  LIAMZ (BONkTH)
ga i ﬂ-z.nn

\YCTaHDBKa LIAMoB npowna yenewHa.
YCTAHOBKTE

B0

[nckpeTHble BXOAbl-BbIXOAbI
[To3BosnsieT ycTaHOBUTH Ha ITU(POBBIX BBHIXOJIAX TPEOYEMYI0 KOMOMHAITUIO JTIOTUYECKHUX
HyJel U equHUI] (Ha)XKUMasi MBIIIKOM Ha COOTBETCTBYIOIINE «CBETOAUOIBI» B BEPXHEM PSIY) WU
OMPOCUTH COCTOSTHHE IIU(POBBIX BXOJIOB YCTPOHCTBA. BhI3bIBaeTCS HAKAaTHEM KHOTIKH [2].
VYcraHOBKa WM CUNTHIBAHUE 3HAUEHUN OCYILECTBIIAECTCS HA)KATUEM KHOTOK

LIMKITMYECKUIA OMPOC i OGHOKPATHbIA OMPOC.

&2 ynpaBnenve AUCKPETHDIMA CArHanAMA i x|

1 2 &) 4 5 6 7 8 9 10 1" 12 13 14 15 16

CUMENE- RENR- B BENR- B B BENR- - B B
0 0 0 0 0 0 0

1 1 0 0 0 0

Bixoael, binary
1000001000100101

1 1

il il il ll il il il il il il - ) —d ) -~ . Bxogpl, binary
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 111111111

LIMKIIMYECKMIA OMPOC ‘ | OfJHOKPATHBI OMPOC ‘ | BEIXOA

|YeTaHoBKa TTJ1 NPOWNE YenewHo.
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3.6.3 Kpeuntbl cepun LTR-EU.
3.6.3.1 LononHumerbHbIe napamempsi.

JInst Bcex MopyIeit kpeita MOryT OBITh 3a/IaHbl OOIINE YCIOBUS CHHXPOHHOTO cTapTa coopa
JaHHBIX. BeTpoeHHslid curHasibHbli poueccop Blackfin naunnaer c6op u nepepady 1aHHBIX
TOJIBKO TOTJA, KOT/Ia KayKAbIH U3 MOAYJIeH KpelTa BKIIIOUWICS B paboTy U Iepeaai eMy IepBblie
JIaHHBIE.

Kpome Toro, KpeuT MOXKET CITy>KUTh HCTOYHHUKOM CHUTHAJIa CHHXPOHHU3ALUH [T BHEITHUX
YCTPOMCTB.

JIst HacTPOMKY 3THX OOIIMX ISt BCErO KpeiiTa mapaMeTpoB CIIyKHT OKHO
«/lononnumenvuvie napamempor LTR-EUx.

Hactpoiika kaHanos AL JNononturensHele napamertpel LTR-EL

HacTpoiika MHOTOMOAYNEHOW CHHXPOHU3aLMK 0BlWero cTapTa;
BHYTPEHHWI s

OTKMIOYeH

v BHYTREHHUA
BHewHaA, no ppoHTy DIGINT
BHewHaA, no cnagy DIGIN1
BHewHAA, no dpoHTy DIGINZ
BHewHAA, no cnagy DIGINZ

TpaHcnAuMA curHana CTAPT:

/ OTKNIYEeH P
v OTKNKOYeH
Ha nuHuio DIGOUT1
Ha nuHuio DIGOUT2

1. BroiOop Hamuuwus, TUTNIA U TUHUU CHHXPOHU3ALUU MOJYyJIel KpenTa.
2. BxirodeHHe/BBIKIIIOUEHUE MTEPEIAYd CUTHAIA CHHXPOHU3AI[UU BOBHE.

Buumanmue! Beenenue o011eit CHHXpOHH3alMK CTapTa MOJYJIeH KpelTa He
OTMEHSAET HEOOXOJMMOCTH HACTPOMKHU CTapTa JUIsl KAXKIOTO U3 UCTIOIh3YEMbIX
MOAyJel B OTAeNbHOCTH. [IprdemM eciu cTapT XOTh OJTHOTO MOIYJISI HE COCTOUTCS,
TO HE HAYHETCS 3aMUCh JAHHBIX U C OCTAJIbHBIX MOJYJIEH!

3.6.4 Mopaynb LTR-22.

3.6.4.1 CuHXpoHu3ayus.

3TO0 OKHO AOCTYITHO TOJBKO B T€X CIy4asix, Koryia B Bameii cucteme nmeercs XoTsi Obl OITMH
moayibs LTR22.

Hacrpoiika kananos UM Cuksporusauna LTR22 I JNonoanurentHele napametpel LTR22 I

T T iMacrep (Momye s CHHXPOMMNYNECH):

1.  Beibop moayns LTR22 B kauecTBe MacTep-yCTpOCTBA, TEHEPUPYIOIIETO
CHUHXPOUMITYJIbCHI.
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Buaumanmue! [Ipu ucnonp30BaHuN peXUMOB CUHXPOHU3ALUN HACTOSTEIBHO PEKOMEHAYEM
BHUMATEIbHO 03HAKOMHTBHCS C COOTBETCTBYIOIINM pa3jienioM PykoBoJcTBa mosib30BaTess

3.6.4.2 LononHumerbHbIe napamempsi.

Hacrtporika kaHanos ALUTM ] Cutsporuzauua LTR22  HonoaHuTenbHele napaMerpel LTR22 i

I~ BKNIOYMTE OTCEYKY NOCTOAHHOM COCTABNAIWEN:

1 /

1. BxiroueHnue oTcedkH MOCTOSIHHOM
coCTaBJIstoNIeH curHana. Bxirouaercs 1)1 4 KaHAJIOB OJTHOBPEMEHHO, KOMIICHCHUPYET
MOCTOSIHHYIO COCTaBJISAIONYI0 B 1uana3zone +£10B.

3.6.5 Moaynb LTR-11.

3.6.5.1 CuHXpoHu3ayus.

DTO OKHO JIOCTYITHO TOJIBKO B T€X Cydasix, Korja B Bamieit cucreme umeercst XoTst ObI OJ1H
monyns LTR11.

Hactpoiika kaHanos AL Cutxporusauva LTR11 ] JHononHureneHele napamerpel LTR11

\ Mo HaKaTMio kKHonKku MYCK ~|

¥ Mo HaxaThio kHonku MYCK
CTapT No GPOHTY BHEWHEro CUrHana
CTapT no cnagy BHeWHero curHana

CHHXPOHU3ALMA TAKTOBLR MMNYNbCoe ALIM

BHYTpEHHAA e
¥ BHYTREHHAA
Mo hpPoHTY BHEWHErD cHrHana
Mo cnagy BHeWHero curHana

1.  BsiOOp CHHXpOHM3AIMU cTapTa cOOpa NaHHBIX MOMIYJIS: 0 HaXKaTHIO KHONIKK [IpocmMomp
Wi 3anuchkb, Wik aBTOMAaTHYECKast IO CUTHATY YIPABJICHHS C PYroro Moaysis. BHemHuit
curan START cnenyer ucnonab3oBaTh TOT/1a, KOTJa BpeMsl Hauasia cOopa JaHHBIX
OTHOCUTENBHO (ppoHTa (MK criaja) BHemHero TTL-curnana qomKHO OBITH U3BECTHO C
TOYHOCTBIO JI0 €IMHUI] MUKPOCEKYH/I.

2.  BriOop Mexay BHYTpeHHEH (0T BHYTPEHHETO IeIUTEINS YaCTOThl) MJIM BHELTHEH
cUHXpoHu3armen 1 pazoBoro 3anycka ALl Yacrora curnana SYN pexrMa BHEIIHEH
cunxponuzaruu 3amycka ALIT moxxeT ObITh M000i#1, HO He 6onee 400000 ', Curnan SYN
MOJKET OBbITh Y HE IEPUOANYEH — [NIaBHOE, YTOObI UHTEPBAJI BPEMEHH MEXKAY aKTUBHBIMHU
nepenagamMu cuHxponusanuu 3amycka ALl Obi1 HE MeHee 2,5 MKC.

Buumanmue! HpI/I HCIOJIb30BAHHUU PCIKUMOB CUHXPOHHU3AIIUN HACTOATCIIBHO PCKOMCHAYCM
BHUMATCJIIbHO O3HAKOMHUTLCA C COOTBECTCTBYIOIIUM pa3aCiIioM PyKOBOJICTBa ITOJIB30BaTECIIA
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3.6.5.2 LononHumerbHbIe napamempsi.

Hacrpo¥ika kaHanos AUMN I CuHsporuzauna LTR11  HonosHuTensHbie napamerpsl LTR11 |

Aud;d;epeunuhanbnbm( KaHanoe)

¢ ofuen semnei (32 kaHana) I

1.  Bkurouenue moxyns B 16-xkaHanbHbIN 1u(hepeHIrnanbHbIA PeXKUM U3MEPEHus, 1100
pexuM 10 32 KaHAJIOB cOOpa CUTHAJIOB C «OOIIEH 3eMIIei.

3.6.6 Moaynb LTR-114.

3.6.6.1 CuHXpoHu3ayus.

DTO OKHO JIOCTYITHO TOJIBKO B T€X CIy4asx, Korja B Bareil cucreme nmeercst XoTs Obl OTUMH
monyns LTR114.

Hactpoitka kananos AUN  Cunxporusauna LTR114 | NonoanurensHeie napanerpel LTR114 |

la :
L | CUHXPOHM3ALMA TAKTOBER MMNYNbCOoB ALIM:

16 BHewHAA No nuHum DIO TN
[§:!

\ BHYTREHHAA

BHYTPEHHAA C TPAHCNALMENH Ha NMMHUIo DIO

/ ¥ BHEWHAA No NMHuK DIO

1. Boibop tuma cunxponuszanuu Moy LTR114:
la. BHyTpeHHsS CHHXpPOHU3aLKs TaKTOBBIX UMIyiabcoB ALIIIL.
16. BHyTpeHHsIsl cMHXpOHU3aus TakTOBbIX nMIyIbcoB ALII ¢ Tpancisuueit Ha nuauo DIO
(MOAyJ b BBICTYIIAET B KAYECTBE MACTEP-YCTPONCTBA, TEHEPUPYIOIIETO CUHXPOUMITYIIBCHI).

1B. BHemHss cunxpoHu3aius TakToBblX UMIynbcoB AL mo muanu DIO (Moayns BeicTymaet
B Ka4€CTBE BEJOMOTO).

Buumanue! [Ipu ucnonp30BaHUN peXUMOB CHHXPOHHU3AIUN HACTOSATENILHO PEKOMEHAYEM
BHUMATEJIbHO O3HAKOMUTHCS C COOTBETCTBYIOIMM pas3AesioM PykoBoacTBa nosnb3oBaresns

3.6.6.2 LononHumernbHbIe napamempsi.

1 Hactpoiika kaHanos AU I Curzporuzauua LTR114  HdononHurensHeie napamerpel LTR114 |

Mepean kanubpoeka
2a \| Kaskabiit pas Neped 3anyckom BEoaa %\si e
Py MHULMANKU3ALMKM MOIYNA MK U3MEHEHMW YaCcTOThI 58114
26 v Kaxkapii pas Nepeg 3anyckom Beoaa \\ 4
- —

3anycTuTe aBTo-KanuBpoBky ‘

R
3

1. BruitoueHue pexuma nocTOSIHHON aBTOKaIMOpoBKU. [1py BKIIOUEHHOM pexume
aBTOKAJIMOPOBKH MOJlyJ b OynieT Ha ¢oHe cOOpa NaHHBIX OCYIIECTBIATH EPUOTUIECKYIO
aBTOKaNMOPOBKY (He mpepbiBas mpolecc coopa AaHHBIX). B aTOM pexxume Oyaer
rapaHTHpPOBaHA MaKCHMaJlbHAasi TOYHOCTh U3MEPEHUH, MOCKOIbKY OYy1yT YCTpaHEHbI BIUSHUS
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JIOJITOBPEMEHHOM TeMIEPaTypHOU U MPOYUX MOTPEIIHOCTEN Ha Pe3yIbTaT U3MEPEHHUI.
EnuHCTBEHHOE OrpaHnYeHre PabOTHI B JAHHOM PEXHME — MaKCUMaJIbHAsi 4acToTa coopa OyaeT
He 4,8 xI'1, a 2,4 xI'm.
2.  llepekimtoueHue peXKMUMOB ITPOBEICHUS TIEPBUYHON KATMOPOBKH (TIOCTIE BKITFOUCHUS MOTYJIS
Bcerzia B 0053aTeNIbHOM MOPsIIKE HEOOXO0IMMO MPOU3BECTH XOTsI Obl OAHY KaTMOPOBKY MOIYIIS
nepeja HavajaoM cOopa JTaHHBIX; TOCKOJIbKY BpeMsl MPOBECHUs KAJIMOPOBKU 3aBUCUT OT
gactotbl AL, u myist wactoTel 5 'l kaymOpoBKa 3aiiMeT 14 ceKyH, MOIb30BaTEIIO
MPeI0CTaBlIeHA BO3MOKHOCTh BBIOOPA, KOT/I1a UMEHHO MporpaMma OyJIeT 3amycKaTh
KaJIMOPOBKY):
2a. [IpoBoauTCs NP BKIOYEHUH (MHULMATIN3ALNN) MOLYJIS WIK IIPU KaKJIOM
n3MeHeHun yactorsl ALIL.
26. IIpoBoaUTCS TTPH KAKOM 3aITyCKe cOOpa MaHHBIX (3aIyCK PErHCTPAIH HAKATHEM KHOIKH
lpocmomp wnu 3anuck). 115 obecniedeHnss MAKCMMAJIBHOM TOYHOCTH
HU3MepPeHN JKeJIaTeJIbHO BKJIYATH HMEHHO 3TOT PesKUM.
Knonka py4HOro 3amycka aBTOKaJInOpOBKH.
4. aaukatop 4acToThl cpesa ¢punbTpa. Onpenernsiercss 9acTOTON orpoca B pacueTe Ha 1 KaHau u
KOJIMYECTBOM BKJIFOUEHHBIX KaHAJIOB.

w

3.6.7 Mopaynb LTR-27.

3.6.7.1 LononHumernbHbIe napamempsi.

DTO OKHO JIOCTYITHO TOJIBKO B T€X Cy4asix, Korja B Bareil cucreme nmeercst X0Ts Obl OJTHH
monynb LTR27. JlanHOe OKHO siBIsieTCSl YUCTO MH(GOPMALIMOHHBIM, HACTPOUKH 000PYI0BaHMS B
HEM HE IMPOU3BOJISTCA.

HacTpoiika kananos SUM | JonoaHkTensHele napamerpe LTR27 l

1 IHDOpMAaLWA O MeZOHHHAY

HazeaHWe | CEepUMAHEIA HOMER
1 (w0 3R304362

ﬁ\% 1R320499
Uzi IR11801%

CAOT MYETOMA

CAOT MYCTOA

CAOT MYETOMA
CAOT MYETOM

W~ @ | o e

CAOT MYETOMA

1. Vladopmarus o 3a1eCTBOBaHHBIX CJIOTaX MOJYIS U 00 YCTAHOBJIEHHBIX B HUX ME30HHHAX
(TUI 1 cepuiHBII HOMED).
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3.6.8 Mogynb LTR-212.

3.6.8.1 Kanubposka modyrisi.

DTO OKHO JAOCTYITHO TOJIBKO B T€X cly4asix, Korja B Bareil cucreme nmeercst Xots Obl O1UH
monysb LTR212. Tonbko Toraa B okHe «Hactpoiika 000pyaoBaHMs» NOSBIISAETCS 3aKJIaKa
«Kamubposka LTR212». JlaHHBIN THIT KaTMOPOBKY CBsI3aH C 0aJTaHCHPOBKOH MOCTOBBIX CXEM M HE
UMeeT HUUero oomero ¢ kaauopoBkoit kanaioB AL, onucanno# Boie (1m.3.3.5.).

Hacrpoiika kaHanos UM Kanubpoeka LTR212 | JonoaHurensHele napanerpel LTR212 I

1 — | 6
L | \g Kanan1 BHYTREHHAA KanwBpoeka HynAa — —
Kanan2
— 7

BHyTREHHAA KanuBpoBKa AManazoHa —
v Kanan3

I Kanand BHYTPEHHAA KanuBPOBKa HYNA U AWaNasoHa -

I Kanans

|
\- Kanan

KanubpoeouHble Ko3ddMUMEHTEI |
ﬁ ey I3anyleHa BHYTDEHHAA KanuBpoBeka HynA

BHewHAA kanubpoeka HynA ~

BHewHAA KanWbpoeka AManazoHa N

8

| BHEWHAR KanuBPOoEKa HYNA M BHYTDEHHAA KanuBpoeka AManasoHa

IKanMﬁposKa NPOEEAEHa YCNeWHo

[~

3aenackue

CoxpanuTe & daine

1.B

/1]

KJIIOYEHHUEe-BBIKIIIOUEHHUE 3a/IeICTBOBAaHHBIX KaHAIOB MOy Ha3zBaHus kaHaIOB, yCHEIIHO
NPOIIEAINX KaTHOPOBKY, OKPAIIMBAIOTCS B 3€JICHBIN IBET.
2. ndopmanrionHoe 0KHO, 0ToOpakaroliee HH(POPMAIIHIO O TPOBEICHUH KaTUOPOBKH MOIYIIS.
3. Be1bop mexay nosip3oBaTenbcKUMH (3aHeceHHbIMU B [13Y Momyns) v 3aBOACKUMU
KaTMOpOBOUHBIMU KO3 (hUIIEHTaMU.

3. CoxpaHeHre KaTMOPOBOYHBIX KOAPPUIIUEHTOB B (haiii « *.c/by (110 yMOITIaHHUIO
pacronaraercs B JUpeKTopun porpammel Lgraph2).

4.  3arpy3ka KaIuOpOBOYHBIX KO3((DUIIMEHTOB U3 paHee co31aHHOro (aitna « *.clby.

5. IIpoBeneHue BHyTpeHHeH KaauOpPOBKU HYJIS MOAYJIS (BO3MOXKHO TOJIBKO HA 4aCTOTaX
onpoca 3,4 u 150,2 I'y Ha kaHa).

6.  IIpoBeneHue BHyTpeHHEH KaauOpOBKU AMANa30HA MOIYJIS.

7.  llpoBeneHue 0THOBPEMEHHON BHYTPEHHEN KaJIMOPOBKY HYJIA U AMANa30HA MOJYJIs
(BO3MOKHO TOJIbKO Ha yacToTax omnpoca 3,4 u 150,2 [' Ha kaHan).

8.  IIpoBenenue BHEUTHEW KaTHOPOBKU HYIIS.

9.  IIpoBexneHue BHeUIHeH KaaMOPOBKH JHara3oHa.

10. TIIpoBeneHue oTHOBPEMEHHOMN BHEUTHEW KaTMOPOBKU HYIIS U IMANa3oHa.

Buumanue! [Ipu xannbposke TeHzomerpuueckoro monyis LTR-212 pexomennyem
BHUMATEJIbHO O3HAKOMUTHCS C COOTBETCTBYIOIIMM pa3esioM PykoBoacTBa nosib3oBaresns

3.6.8.2 LononHumerbHble napamempsi.

B manHOM OKHE yCTaHABIMBAIOTCS OCHOBHBIEC PEKUMBI paOOTHI MOIYJIS: BETUYHHA OTIOPHOTO
HaIpsOKEHUs TuTanus 1aTaukoB 5,0 u 2,5 B [1], BBIOOP MOCTOSIHHOTO MJTH 3HAKOTIEPEMEHHOTO
HanpspKeHus [2] (IOMOTHUTETFHO KOMIIEHCUPYETCS BIUSHUE BO3MOXKHBIX TepMO-3/1C,
BO3HHUKAIOIINX MIPH MOIKIIOUEHUH U3MEPUTEIIBHBIX MOCTOB K MOJTYJ0). OTHAKO, B TOM ClIy4ae
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BO3MO)KHO TIOSIBJIEHUE JIONOJHUTENBbHOM MOrPEIIHOCTH U3-3a IIEPEXOTHOTO MPOLIecca B CUTHATHHOM
kabene. Peanusyercs Takxke BO3MOKHOCTh noAkmoueHnss bBUX-¢punbrpa, BBIpaBHUBAIOLIETO
ucxoauyro AUX B 3aaHHOM TI0s10Ce 9acTOT ¢ TOUHOCTBIO =~ 0,02 1b, [3] (kpome yacToT omnpoca 3,4
u 150,2 'y Ha xanan).

Hactpoiika kananos ALUM ] Kanubposka LTR212  DonoanurensHble napamerpel LTA212 ]
—— 12

ONopHOE HANPAXEHNE [V 3HakonepemeHHoe ONOPHOE HANPAKEHHE
\ 258
2B \

— (3]

3.6.9 Mogaynb LTR-51.

3.6.9.1 Hacmpouka Kaoe ﬁﬂ
1 2

HacTpoiika BXOOHbIX KGHaN0E I [ononHnTensHele NapaMeTpsl LTRHS1 I

HassaHwe kaHana [uanazoH BepxnvAnopor Hm«ﬁnﬁ nopor V{Epel‘lﬁﬂ. ’éexwm Brnidenne | Mokasats | Kanubp. =

1 +10B |+/0.00000 0.00000 PPOHT | w{HacTota - MNOKA3ATBl KANMER.

2 Kanan 2 +10B |+/0.00000 0.00000 PPOHT | 5 Hacrora ~| BEIKMOYEH| MOKAZATH] KANWER..

3 KaHan 3 +10B |=|0.00000 0.00000 PPOHT |-w{HacTora b BHK“'OLJ'EH NoKazATHE KANMEPR.

4 Kanan 4 +10B |+/0.00000 0.00000 PPOHT || Hacrora | BLIKIMKOYEH] MOKAZATH| KATUER.

5 Kanan 5 +10 B |={0.00000 0.00000 PPOHT | o]Hacrora ~| BEIKMOYEH NOKAZATH] KANWER..

[ KaHan 6 +10 B |={0.00000 0.00000 PPOHT | »fHacTora ~| BBIKMIOYEH| MOKAZATH| KANVEP.

7 Kanan 7 +10 B |={0.00000 0.00000 PPOHT | ]Hacrora ~| BLIKIMKOYEH] MOKAZATH| KANUER.

3 Kanan 8 +10 B |={0.00000 0.00000 PPOHT | o]Hacrora ~| BEIKMOYEH NOKAZATH] KANWER..

g KaHan 9 +10 B |={0.00000 0.00000 PPOHT | »fHacTora b BHK“'OLJ'EH NoKazATHE KANMEPR.

jo_ |Kanan 10 £108 |x]0-00000 0.00000 FPORT | <ftacro | grikmoueH| nokazaid] kanvse =

11 |Kanan 11 +10 B |={0.00000 0.00000 PPOHT | o]Hacrora ~| Boiknio4EH| okazATH| KANMER.

12 |Kanan 12 +10 B |={0.00000 0.00000 PPOHT | »fHacTora ~| BbIKMIOYEH| MoKAZATH| KANMER.

13 |Kanan 13 +10 B |={0.00000 0.00000 PPOHT | ]Hacrora ~| BoikmoueHl norezaTHl Kanver Azl
YacToTa anckpeTaaLim |500.0000 [enuTens UMepeHus 70 OkoH4aHWe MMeHn daina g COXpaHATS AaHHbIE

Ky I_LTR51_2D549519

YacToTa M3MEPEHIA ?.1429/ \ KonuyecTeo Lyknol 2

5]/ '[¢]

OKHO HAaCTPOMKHM BXOJHBIX KaHaoB g Moaysi LTRS1 Heckonbpko oTanyaeTcs ot
OOJBIIMHCTBA OCTATBLHBIX MOTYJIEH.
1. Yposens BepxHero nopora B Bonprax.
2. YpoBeHb HIDKHETO mopora B Bonbrax.
3. Tum akTUBHOTO Tiepemnaa: no GPoHTY WIH 1O CHaTy.
4. Pexxum uzmepenus: “Hacrora”, “Cuer ummn.” (KOIUYECTBO aKTUBHBIX MEPETAI0B 32 MEPUOJ
usMepenus Thase), “Mmr.” (KoIMYecTBO aKTUBHBIX TIEPEIaOB 3a BCE BPEMsT H3MEPEHHUI).
5. Yacrora uzmepenus Fbase (Fbase = Fs/BASE).
6. Hacrora auckperusanuu Fs (Fs < 500k ).
7. denurens uzmepenus, BASE (BASE =70, 71, ..., 65535).
8. KoaruecTBO MUKIIOB M3MEPEHUH IS METO/1a COMTPUKACAIOIIMXCSI HHTEpBaioB (>2).

Bce ocTanmbHbIC 27IEMEHTHI 3TOTO MEHIO aHAJIOTHYHBI dJIEMEHTaM MEHIO JIPYTHX MOJTyJIeH
U ONUCAHBI B 1I. 3.3.
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3.6.9.2 LononHumerbHbIe napamempsi.

OTO0 OKHO JOCTYIIHO TOJBKO B TE€X Clly4asx, Korja B Baiell cucreme umeercs XoTsi Obl 01UH
moayib LTRS1. JlanHoe okHO sBIsieTCS YMCTO MHPOPMAIIMOHHBIM, HACTPOWKH 000pyI0BaHUS B
HEM He MPOU3BOJATCA.

HacTpoiika BxonHbx kaHanoe  dononHuTensHele napameTpel LTR51:

CepwitHbin Homep: 2D549519

Bepous npownewt AVR: 1.0

[ata npownert AVR:  3.06.2006

Bepaons npowmewt FPGA: 1
VIHopMaUMA ¢ ME30HKMHaX
Ha3eaHue Craryc l_‘

7] Meaaow 1 foctyneH
2 |Me330HWMH 1, KaHan 2 LoctyneH
3 |Me330HWH 2, KaHan 1 LoctyneH
4 |Me330HWH 2, KaHan 2 LoctyneH
5 |Me33oHuH 3, kKaHan 1 HepocryrieH
6 |Me3zoHuH 3, kaHan 2 HepgocryneH —
7 |Me330HuH 4, kaHan 1 HegocryneH
8 |Mea3oHwWH 4, kaHan 2 HepgociyneH
9 |Me330HuH 5, KaHan 1 HepgocryneH
10 |Me33oHuH 5, kaHan 2 HepocryneH _vl

3.6.10 Moayns LTR-24.

3.6.10.

Hactpoiika kaHanos AL  [ononHuTeneHele napameT

1 [dononHumernbHbie napamempesi.

3T0 OKHO AOCTYIHO TOJIBKO B TE€X CIy4asx, Korja B Bameil cucteme umeercs XoTs Obl 01MH
moayns LTR24.

pb/l/TR24 |
/

Ha3eaHue KaHana Tun kaHana Pexum éTceuKu
1 |KaHan1 Ondd. j :[
2 |KaHan2 LOndd. j DC+AC j
3 |Kawan 3 Ondd. j DC+AC :I
4 |Kawan4 . j DC+AC _v),

\

[V Pexum namepeHna coBCTBEHHOTO HYNA/TECTOBLIN PEXUM

VictounukToka | 286 m

PopmMaT aaHH u)/
24 6ut VI

v

1. Tun xanana: “Judd.” — nuddepenumansubiii Bxoa, ICP — ICP Bxon
2. Pexxum orceuku: DC+AC, AC - pexxuM OTCEYKH MTOCTOSHHOM COCTABJISIONICH, IMEET 3HAUCHUE

TOJILKO B CIIydae, €CiIM THM KaHajia JudQepeHInanbHbIH.

3. PexxuM u3MepeHus: COOCTBEHHOTO HYJISI/TECTOBBIN PEXKUM: BKII, BBIKIL.
4. ®opmar pannbIx: 200uT, 240Ut

1. Uadopmanus o 3a7eiiCTBOBAHHBIX CJIOTaX MOIYJIS M 00 yCTaHOBJICHHBIX B HUX ME30HUHAX.
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3.6.11 Moagynb LTR-210.

3.6.11.1 Hacmpoduka kaHanoe AL

HacTpoiika BxoaHbIX KaHanos I NononHuTensHbie napameyéLTRZW ] / / /
/ / / /

HassaHwue kaHana [wanasoH |BepxHuit nopor| HuwkHWi nopor | don. 6ut Pexum | Bkntovenne | Mokasams | Kanubp. B
1 aHa #10B |+{0.00000 0.00000 Hemon. | +AC+DC ~| BKIKOYEH | NMOKA3ATbH| KANUBP.
2 |Kanan2 | +10B |~10.00000 0.00000 Heuen. |AC+DC - BblKﬂlO"IEl'i [TOKAZATH KAVEP..
Al
[ S N OkoHyaHue umeHn aina
YacToTa guckpesawmm (238.0952 | Ky w He coxpaHaTb AaHHble
& 2 _u_j |_LTR210_1D831324 |—

\
NB

OKHO HacTpOMKK BXOAHBIX KaHanoB g Moayiasi LTR210 Heckosibko OTan4aercs ot
OOJIBIIMHCTBA OCTAJIBHBIX MOJYJIEH.
1. YpoBeHb BepXHEro nopora CMHXpoHu3anuu B BosbTax.
2. YpOoBeHb HUKHETO I10POra CUHXPOHHU3auK B BonpTax.
3. Pexxum paboThl crienuaibHOro 6MTa, BCTaBIsIEMOro B IOTOK OTCYETOB, COOTBETCTBYIOLIUX

JTAHHOMY KaHaly.

4. Pexum uzmepenusi: “AD+DC”, “AC”, “U3M. Hyns” — pexXUM U3MEPEHUs COOCTBEHHOT'O HYJIS.
5. YacroTa AUCKpETU3aAINH

Bce ocTanpHbIe 271EMEHTHI 3TOT0 MEHIO AHAJIOTUYHBI JIEMEHTAM MEHIO IPYTMX MOJyJIen
Y OIKCaHBI B 1. 3.3.

3.6.11.2 LornonHumernbHble napamempsi.
3T0 OKHO JOCTYIHO TOJBKO B T€X Clly4asix, Korja B Baieit cucreme umeercs XoTsi Obl O1UH
monysb LTR210. /TanHO€E OKHO sIBIIIETCS YMCTO MHPOPMAIIMOHHBIM, HACTPOHKH 000py/10BaHuUs B
HEM HE NIPOU3BOJATCA.
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Hactpoika exonHeix kaHanos  HononfutensHele napameTtpsl LTRR10 ]

—YACTOTA CBOPA —TMPOYUE NAPAMETPH —MNAPAMETPH KALNPA PEXXWUM PABOTH U 3ANYCKA-
F=10MI"w/((DIV+1) x (DCM+1 Pexum paboth B rpynne Pasmep xagpa/kanan z
p MporpamMmHbIi -
Lenvers, DIV Uacrora cbopa, F || Heaasuchmii- ] ®pont Al_1-
5 833.333 e 0 0 16776704 Cnan Al1-
Koadp.npopex, DCM aCT0p Dpont Al_2-
1 T u v Ml sensto [l ceoomro e
\ u S Cnag Al 2
F=1IMIW/(FRAME DIV+1) Pasmep ucropws/Karan Opour SN
Cxopoctb uHTepgeiica ; Cnag SYN-
e . | S || | con
S - | epuoanyecKuii-
0 1000000.000 5 i |
- - 200x 0 0 100 HenpepbigHblii-
‘ iy - 100k-
50k~
25— Il pasmep ncropum [l pasmep nanHbx
—T —PINATU KOHPUTYPALIUUL —— 10k-
TecToBil pexm F % AstocTon E g; IEreq MAX‘ lElame MAX‘ | SET ‘

VA,

1. Yacrora cbopa Ha KaHaJ.

2. I'pynmnoBoii pexum padboTsl (cM. 1. 3.3.5 pyKOBOACTBA MPOrPaMMUCTA).

3. Pa3mep kaapal/kanain (cM. 1. 3.3.3 pyKoBOICTBA IPOrPAMMHUCTA).

4. Jlemutens yactoThl mpeodpazoBanus AL (moxer ObiTh OT 0 110 9).

5. Koaddumument npopexxuBanus JaHHBIX, AJIs TIOJTydeHUs 00Jiee HU3KHUX 4acToT cOopa
(moxet ObITh OT 0 110 255).

6. JlenuTtenb 4acTOTHI KapOB B PEXKUME MIEPHOIHMUECKOTO cOOpa.

7. YacToTa KaJpoB B peKMME NEPUOANYECKOTo cOopa (aKTUBHO TOJIBKO Korja napametp 14 umeer

3HaueHue “Ilepuonnueckuii””). B aTom pexxnme coObITHE CUHXPOHU3ALUU T€HEPUPYETCS

amnmapaTypoil caMmoro MoayJs ¢ 3aJaHHOM 4aCTOTOM.

8. JlomomHuTenbHbIC (pyiaru HaCTPOECK.

9. CxkopocTh BeIJaUM JAaHHBIX B HHTEpQEIiC.

10. Pa3smep ucropuu kaapa/kanai (cM. 1. 3.3.3 pyKoBOICTBa MPOTrPaMMHUCTA).

11. KHomnka ycTaHOBKHM MaKCHUMAalIbHOM YacTOTHI [Tl 33/IaHHBIX MTapaMeTpax Kaapa.

12. KHomka ycTaHOBKa MaKCHMAJIBHOTO pa3Mepa KaJpa MpH 3aJaHHOI 4acTOTHI cOopa.

13. KHomnka npuMeHeHHsI BHIOpaHHBIX HACTPOEK.

14. YcraHoBka pexuma pabOThI U 3aITycKa.

3.6.12 Mogyns LTR-216.

3.6.12.1 LornonHumernbHble napamempsi
3T0 OKHO JOCTYIHO TOJBKO B T€X Cly4asx, Korja B Baieit cucreme umeercs XoTsi Obl 01UH
mMonyins LTR216. B manHOM OKHE HaXOASTCS OCHOBHBIE HACTPOWKH MOJIYJIS: 4aCTOTa cOOpa, pexKuM
U3MepeHus, mapaMeTpsl puiabTpa, HOHOBBIE U3MEPEHUS U JPYTUe MapaMeTphbl.
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1o 14
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15
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16

bHBIN
)
/ HKAHATBHBIIA.

2. Pexu epeHMUS:
ﬁ HHZPa36aTaHca TeH30METPHYECKOr0 MTOyMOCTA PHBEICHHOTO K HOMUHAILHOMY
OMOpPHOMY HarpsbkeHuo(2,5B);
M3MEpPEHNE PA3HOCTHOI'O HANPSKEHUSI MEXTy [1aJICHUEM Ha U3MEPSEMOM U OTIOPHOM
TEH30aTYUKAX;
e u3MepeHue 3HaueHus koaa ALII npu u3mepeHnn pasHOCTHOTO HAMPSKEHUSI MEXKY
naJicHueM Ha U3MepsieMOM U ONOPHOM TeH304aTurkax(6e3 nmepeBoaa B BonbTh).
3. Cxema MoaKIItoueHus OMOPHOTO JaTYMKa: 2-X MpoBoiHasA(0e3 ucmoab30Banus 16-ro kanana),
4-X IpOBOJIHAS C HCTIONIb30BaHUEM 16-T0 KaHana.
4. Yacrora usmepenus ALIII.
5. Tok muTanus DaT4yuka B MA.
6. Bpems koMmMyTanuu B MKC.
7. dnar akTUBU3ALMU PYYHOM HACTPOUKH (PUIIbTpa.
8. Tun ¢unpTpa:
e kackag u3 SINCS u SINC1 ¢unbsrpa;
e SINC3 ¢unbtpa;
e (uibTp ¢ ycuseHHol ¢punbTpanueit yactotsl 50 [
9. Yacrora npeobpazoBanus ALIIL.
10. KHOmnKa yCTaHOBKHM ONTHUMAJIBHBIX HACTPOEK (DMIIBTPa(TOIBKO I PYYHOTO PeKUMa HaCTPOUKH
¢unbTpa).
11. MakcumanbpHOE 3HaU€HUE BPEMEHHU Ha KOMMYTAIMIO(CIIpaBOYHAsl BEJIMYMHA) B MKC, KOTOPYIO
MO’KHO YKa3bIBaTh B MOJIE «O.
12. ConpoTuBieHHE MPOBOAOB ATAJTOHHOIO JaTynKa, OM.
13. Tlopor ompeaenenust KOPOTKOTo 3aMbIKaHus, OM.
14. Jlnuna kabens B MeTpax.
15. IToronnas eMkocTh Kabems, nd.
16. ®naru akTBU3auK (OHOBBIX H3MEPEHUH.
17. ®naru akTUBU3aLUK TPUMEHEHHS KaTMOPOBOUHBIX M TAPUPOBOUHBIX KO PHUIIMEHTOB.
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3.6.12.2 Tapuposka MoOyris.
DTO OKHO JOCTYITHO TOJIBKO B T€X CIy4asx, Korja B Bareil cucreme nmeercst X0Ts Obl OIUH
monayis LTR216.

1 2 3 4

HacTtpoitka gananos AL I OMNONHUTENbHLIE NEpaMeTpsl LTR21 Tapupoeka LTR216

] Han |VI ewerme LIAM(MB) |K1i .cMeuerna(MBj 7[ Koz wians o 6
. TAPUPOBKA MACWITABA | ———888 7
NPOYUTATL — | 8
COXPAHWUTH — 9

5

. Ha3zpanne akTMBHOrO KaHaa.

. Hampspxenue A koMmneHcauy cMelleHust Hyis, BeicTaBisgemoe Ha [IATL

. Koadpunment cmemenus Hyos.

. KoadunueHt mkansi.

. CTpoka craryca ornepaimii.

. KHormka 3amycka TapupoBKH CMEIEHUS.

. Knormka 3amycka TapupoBku mMacuitaoa.

. KHomnka uTeHuns TapupoBOYHBIX KOA(PPHUIIMEHTOB /151 BBIOPAHHBIX KaHAJIOB.

. KHomka coxpaHeHust TapupoBOYHBIX KO3 PHUIIMEHTOB 1Jis1 BHIOpAaHHBIX KaHAJIOB.

O 00 1N DN K W —

3.7 YCTAHOBKA BPEMEHH BBO/IA.

YcTaHoBKa HHTEpBaia BpeMEHH, B TEYEHHE KOTOPOTO OyAeT MPOU3BOIUTECS cOOp JaHHBIX,
MPOBOJUTCA B OKHE “Hacmpotika o6opyodosanus’”. Takum 00pa3om U3HAYAIBHO 331a€TCSI BPEMsI
npekpaiieHus coopa u 3anmucH Qaiiia JaHHBIX OTHOCUTENBHO CTapTa.
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ﬁ"acrpoﬁ«a obopyaoBanua ZI

MoAknioyeHHoe oBopyaoeaHke

[V [E-14-140 (3R34558) _I

=¥ LTR-EU-2 (1R813450) »
HaseaHue kaHana fuanazoH Kanubposka | KanuBpoeka g0 eye ! Mokasats| Kanutip.
[ macwraba CMEeWeHnAa

[V Cnor 2LTR11 (5R813984) 1.00000 0.00000 BblknioveHlnokez et ke
File-> E-14-440 () 1.00000 0.00000 | BKMIOYEH ArOKA3ATE] KANMEP.
1.00000 0.00000 BKNIOYEH JnoKasATH KANMEP.
1.00000 0.00000 BbIKMIOYEH. KATVEP.
1.00000 0.00000 BLIKMIOYEH
1.00000 0.00000 BLIKMIOYEH
1.00000 0.00000 BLIKMIOYEH
1.00000 0.00000 BLIKMIOYEH
1.00000 0.00000 BBIKMIOYEH {104,
Kanan 10 +108 1.00000 0.00000 BBIKNIOYEH {10k
Kanan 11 +108B 1.00000 0.00000 BbIKMIOYEHA 0K 222

Hactporika kaHanos ALMN l Hactpoiika ] il napamMeTpbi ] LLAM W uwibpoBbie BxoAbIEbIXOAG! |

KaHan 1 008 +10B
Sound +10B
Kanan 3 +108B
Kanan 4 +10B
KaHan § +10B
Kanan 6 +108B
Kanan 7 +10B
Kanan 8 +10B
KaHan 9 +10B

nokezeTd

KE&TVBE.

K& ER.

KTV BE,

wlm|~|o | ale win =

RN R RERERARARAREE]

=2
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JmnTensHOCTh BPEMEHHOTO HHTEpBajia cOOpa JaHHBIX HAMPSIMYIO MOXHO 331aTh B OKOIIIKE
[1]. [Tpu sTOM 115 yIOOCTBa MPEAyCMOTPEHA BO3MOXKHOCTD BBOJIA B UETHIPEX €IUHHUIIAX
U3MEpEHMS: MIIIMCEKYH1aX, CEKYH/1aX, MUHYTax U 4yacax. Camo co0oii pazymeercs, 4To npu
MEPEKIIIOUEHUH €UHULl U3MEPEHHsI caM BPEMEHHOM JMAana30H OCTaeTCsl HeM3MEHHBIM. MeHsieTcs
TOJIBKO €0 IIPEJICTaBICHHUE.

B kauecTBe anbTepHAaTUBHOTO BapraHTa MOYKHO BHIOpPATh KOTUYECTBO KAAPOB JaHHBIX
(orcueroB ALIIT). MHoraa 3o ObiBaeT yao0HO MpH MPOBEIEHUHU SKCIIEPUMEHTA WU JJIs
nocneayroeit 0opadotku. st sToro cneayeT BoicTaBUTH duiar B okomike [2]. [Ipu aTom
MOSIBIISIETCSL TOCTYIT K CTPOKE BBOJIA YKCJIAa KaJApoB [3] U criucKy 3aeicTBOBaHHBIX ycTpoicTB AL
[4]. B mpunLuIe, CyTh yCTaHOBKU MHTEpPBalia cOOpa JaHHBIX OCTaeTCs MPEKHEN: KOJTHMUECTBO
KaJIpOB JJaHHBIX, YCTAHABIMBAEMOE ISl BHIOMPAEMOT0 YCTPOMCTBA, IEIUTCS Ha 4acTOTy coopa
JMAHHBIX Ha KaHAJ JJIs 3TOTO ke ycTpoiicTBa. [lomyueHHbIi TakuM 00pa3oM UHTEPBa BpeMEHH!
ABJIIETCS BpEMEHEM cOopa JIJIsl BCEX OCTAJIbHBIX YCTPOMCTB, YHaCTBYIOLIUX B COOpE TaHHBIX.
EcTecTBEHHO, UTO AJI 3TUX YCTPOMCTB KOJIMYECTBO KaPOB 32 MOTYUYEHHBIN NepUoj BpEMEHU
MOXET OKa3aThCsl COBEPIICHHO OTIMYHBIM OT YCTAHOBJIICHHOTO B CcTpoke [3].

MOo3KHO TaKkXe YCTaHOBUTh MAaKCUMAJIBHO BO3MOKHYIO, UCXO/IS U3 HATUYHUS CBOOOTHOTO
Mmecta B O3V uin Ha IucKe, JJIMTENbHOCTh Mepuo/ia coopa qaHHbIX. /{71 3TOro Hy>)KHO HaXkaThb
kaonky MAKCUMAJIbHOE BPEMHS [5]. EcrecTBeHHO, MaKCUMalTbHAs BEJTMUMHA HHTEpBAjIa
cOopa 3aBUCHUT U OT KOJTMYECTBA 33JICHICTBOBAHHBIX YCTPOMCTB U BKIIFOUEHHBIX KaHAJIOB.

Xo BbIOJTHEHUS cO0pa JaHHBIX C YKa3aHHWEM IPOLEHTa OT YCTaHOBJIEHHOTO BpEMEHH BBOJIA
otoOpaxkaetcs B okHe «Cmamucmuxay (cM. 11.2.2.4.).

COop HaHHBIX MOXKET OBITH BPYYHYIO OCTAaHOBJIEH /10 UICTEUEHUS YCTAaHOBJIEHHOTO BPEMEHHU
BBOJIa JAHHBIX. DTO HUKAK HE CKAXXETCsI HA COXPAHEHUH COOpPaHHBIX TAaHHBIX B (aiil.
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3.8 OCOBEHHOCTH BBOJA B O3Y.

Kak yxe oTMeuanocs, B psjie CIy4aeB CTAHOBUTCS aKTyaJIbHOU 3alTUCh cOOMpaeMoi
uHpopmaruu He B daiti, a B O3Y kommnbproTepa. ITO UMEET MECTO MPHU UCIIOJIH30BAHUN YCTPOHCTB,
00eCTIeYNBAIOIINX BHICOKYIO YAaCTOTY OIPOCa BXOIHBIX KAaHAJIOB, IIPU MCIIOJIB30BAaHUH OOJIBIIOTO
KOoJIm4ecTBa ycTporcTB. OCOOCHHO 3TO akTyaiabHO i1 Moayiei Tuna E20-10, yactora
JTUCKpeTU3au KOTopbix gocturaet 10 MI'm. s HUX 3amuch Ha JUCK B IpoLecce coopa MOKET
MPUBOJUTH K MPOMYCKaM JaHHBIX.

Br16op pexuma 3anucu codupaemoii napopmanuu B daiin wiun O3Y ocyIecTBIseTcsl B OKHE
«Hacmpotixa obopyoosarnusy, cM. iepekirodarelns [6] pucyHok 1.3.7. B ciayyae BeiOOpa pesxuma
coopa naaHbIX B O3Y B MOMEHT cTapra ¢aill Ha AUCKE KOMITbIOTEpa HE CO3JIAeTCsI, BCS
uHpopmarnus B nporiecce coopa xpanutcs B O3Y. IIpu 3rom 00beM cBOOOIHOM ONIEpaTUBHON
namsTu Barrero komnprorepa CTaHOBUTCS KITIOYEBBIM (pakTopoMm. [IpoKOHTpOIMpoBaTh HAIMYHE
cBoboaHoro mecta B O3Y MoxkHO B okHe « Cmamucmukay (cMm. 11.2.2.4.).

Juist coxpanenus 3anucanHbix B O3Y naHHBIX HA JUCK HEOOXOIMMO HCIIOJIb30BAaTh MEHIO
<DAUJII>-><Coxpauuts>. [Ipi 5TOM mporpaMMa MpeUIokKUT BaM BBECTH HMs COXPAHAEMOT0
daitna popmara *.gfl.

C pyunsIM coxpaneHueM coOpaHHbIX B O3Y NaHHBIX NEPEKINKAETCS 3alUCh JAHHBIX U3
O0ydepa nmpocmotpa. Kak yxe ykazpiBasioch, B pexkume «I[Ipocmotp» oToOpaxaemblie Ha rpadukax
JaHHBIE OJTHOBPEMEHHO 3aMHCHIBAIOTCA B 3aKOJBIIOBaHHBIN Oydep npeanpocmorpa. O6bvem O3V,
BBIJICTICHHBIN JIJIsI XpaHEHUS JIAHHBIX, COOpPaHHBIX B pexxume «[IpocMOTpy», MOXKHO U3MEHHUTH B
<Hactpoiika> - <Hactpoiika okorn> (1.5.2.2.1.). ITocie octanoBku «I[IpocMOTpa» HaKOILJICHHBIC B
O3V nanHbie MOTYT OBITh COXPAaHEHBI Ha JUCK (B CiIy4ae, €clii 00beM BBEJICHHBIX JJAHHBIX MECHbIIIE
oTBesileHHOro o0bema O3V, naHHbIE COXPAHAIOTCS MOJHOCTHIO; €ClI 00BEM JTaHHBIX OOJIbIIe
oTBeZiecHHOT0 o0beMa O3V, coxpaHseTcst TOJIBKO Ta YacTh IaHHBIX, KOTopas pazMenieHa B O3Y Ha
MOMEHT OCTaHOBKH). [lpu 3mom HysHcHO yuumvieamn, 4umo oanusie ocmatomes 6 O3Y monvko npu
nadxcamuu knonku Cmon. Eciu Bapyr Bel 3axotute B pexxime «I[IpocMoTpay» mepeitu B peskum
«3anuce», To coop nanHbix B O3Y HayHeTcs 3aHOBO, a BCE 3allMcaHHbIe B Oydepe npeanpocMoTpa
JIaHHBIE TIPOTaTyT!

Haubonee ynoOHbIM siBIIsIeTCS aBTOMaTU4eckoe coxpaHenue qaHHbix u3 O3Y B daiin Ha
JIMCKE KOMIIBIOTEpPA MOCIe 3aBepiieHus coopa. st aTroro HeobxonuMo B OkHE «Hacmpotika umenu
¢atina» BbICTaBUTH (prar «ABTOMATUYECKU COXPaHATH rocie BBoja B O3Y» [1].

ﬁﬂanpoﬁxa wmenu paiina 35'

Dupexrtopua |C:ALGraph_New'

Wi daitna  |exper_1

ABTOMHKDEMEHT UMeHM dalina | W3MEHWUTE OWMPEKTOPKIO

BbIX01

Ho6aenaTs, HauuHan ¢ g 000

NoBaBnATE K UMEHU Tekywee BpeMa [V

JTo6aBnaTh K UMEHW TEKYLWIYIO ASTY v MpuMep uMeHu daina

Wcnonbsosate ua daiina v |exper_1_03-07-2009_19-58.02
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[MapameTpbl MHOrOMAMN0BEOro BE0AS
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Bo3MoxHocTb 3anucu gaHHbeiX B O3V ¢ mocieayronmM aBTOCOXPAaHEHUEM B OJIMH WIN CEPUI0
daiinoB obecnieunBaeTcs U MPU MHOTOOJI0YHOM BBOJIe HH(popMmanmu. [Ipu 3ToM 3anuch
MIPOM3BOUTCS TIOCIIC 3aBEPIICHUS KaXK10T0 010Ka JaHHBIX. [lompoOHee 0 MHOT0OJI0OYHOM BBOJIC
uH(popmaruu B 11.3.9.3.
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3.9 PACHIHPEHHBIE HACTPOHKH 3AITYCKA (3BAITHCh CEPHH).

3.9.1 BsepgeHue.

OTH peKUMBI ITO3BOJISIIOT OPraHU30BaTh 3aMMCh HECKOJIBKUX MOCIEeI0BaTENIbHBIX (haliIoB
(;tub0 otHOTO (haitia, COCTOSIIErO U3 HECKOJIBKUX CErMEHTOB), TaHHBIC B KOTOPBIE COOMPAIOTCS C
3aJJaHHBIMU TTapaMEeTPaMH 110 OINPeIeICHHOMY MOJIb30BaTeNIeM 3aKOHY: 110 PaCUCaHUIO, HA OCHOBE
MOCIIEA0BATEIHPHOCTH CHHXPOCOOBITHH (“KIyIIUi pexum”), 100 pa3OuTh AITUTENBHBIN cOOp
JAHHBIX HAa HECKOJIbKO (halioB JIsl CTPaXOBKH OT MOTEPHU JAHHBIX B CIydae cOOsl CHCTEMBI B
IIPOLIECCE MPOIOJIKUTEIBHOTO BBOAA. J{OCTYI K OKHY « Pacuupenmvie HACMpoUuKu 3anycKay
ocymecTBisieTcs yepes MeHio <[lapamerpsl ALIIT> - <PacuimpeHHbIe HACTPONKH 3aIyCKa™> HIIH
kuonkoi Cepust (1.4.11) OcuoBHOro okHa. OKHO COCTOUT M3 TPEX 3aKIaI0K: «3anyck no
pacnucanutoy, « Cunxpozanycky, «Ilepuoouueckoe coxpanerue.

3.9.2 3anyck no pacnmcaHuio.

DTOT pexkuM 0OecrieynBaeT 3anich cepuil ailioB JaHHBIX MO pacnucanuio. Pacriucanue
cOOBITHI 3a/1a€TCs MOJIb30BATENEM 10 CBOEMY YCMOTpEHUIO. BpeMs cOopa TaHHBIX B KaxX/10H1
3aIllKCU U3 CEPUU YCTAHABIMBACTCS OHO U TO K€ U 3a/1aeTCs B OKHE « Hacmpoiika 060pyoosanusy.
Paznuunblie BapuaHThl 3aycka cOOpa JaHHBIX 10 PACIMCAHUIO C YU€TOM HaJIU4YUs UIH OTCYTCTBUS
anmnapaTHON CUHXPOHHU3AIMHU MPUBECHBI HA CXEME HIKE.

Az Pacumpenntbie HacTpoliki 3anycka x|

3anyck No pacnUcaHuio CUHXpo3anyck ] Mepuoguyeckoe coxpaHeHue I

Hata Bpema 4
17.7.2009 00:01:00
18.7.2009 01:00:00
18.7.2009
20.7.2009

Yucno 3anyckoe
R §'4

000

= 3anucate B TaBNWLY TEKYWYIO AaTy

Wl ;oW =

KonMpoBaTe TEKYIYIO CTROKY HA BCE 000
/ 0.0.0
3 0.0.0 7
MCNONb30BATE CHHXPOHM3ALIIO TONBKO ANA NEPEOND 3aNYCKa 000 i
4 B!l = 10 {000 00:00:00 /| | 8
5 s N OTKAIGYEHbI- ‘ MAPAMETPH| IMEHI DANA ‘
Janyck no pacnucanm—= -1 9
CHHXpO3aNyCK - l AMMNAPATHAR CHMHXPOHM3ALIMA ‘ BKN
MepuoanIEckoe coxpaHeHte -
[ BbIXOO ‘

1. KonnuecTBo 3ayCcKOB B cepHH. B COOTBETCTBHM € BBICTaBIEHHBIM YHCIOM aKTUBUPYIOTCS
CTpOKH B Tabyuiie pacnucanus [6]. Boamoxkna cepus u3 20 3amyckoB. JJIUTENTbHOCTD
€IMHUYHOM 3alliCH B CEpUU YCTaHABIUBAETCs B OKHE «Hacmpoiika 06opyoosanusy (CM.
n.2.1.2.).

2. 3anoJHUTh CTPOKH TabmuIb! [6] Tekyiei naroit u BpemeneMm. [locne 1BoMHOTO 1Iem4yKa JIeBoH
KHOIIKY MBI OIS TAOIHUIIBI MOYKHO 3allOHSTh BPYYHYIO.

3. CkonnpoBatk cojiepKaHue TeKyIeH CTPOKU Ha BCe CTPOKH TaOIHUIIBI.

4. Onuus JOCTYyINHA B Cily4ae BKJIIOUYEHHS TOTO MJIM MHOTO BapHaHTa annapaTHOi CUHXPOHU3alUuU
(cM. nauKaTop [9]). B MoMeHT, onpenensieMslii mepBoil CTPOKOM TabIUIIBI, TpOrpamMma
MEPEXOJIUT B PEKUM OXKUAAHUS COOBITHSI CHHXPOHU3ALIMHU U TOCJIE€ HACTYIIJICHUS! COOBITUS
HauuHaeT 3anuch. Eciu 3Ta onius BeIOpaHa, TO 3alKCh BCEX MOCeTyonuX (aiioB TaHHOK
cepuu (KpoMe NepBOro) HaYHETCs B yKa3aHHbIE B TaOJIMIle MOMEHTHI BpeMeHu. Ecian onus He
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BBIOpaHa, Bce (pailyibl B cepuu OYAyT 3aMUCHIBATHCS C MOMEHTA COOBITHS CHHXPOHU3AINHI
10CJI€ HACTYIICHHS] BpEMEHH, 0003HAYEHHOTO B OUepeHOM cTpoke Tabiuubl. Eciu
anmnapartHasi CAHXPOHHU3AlMsI He BKIIIOUEHA, 3aIIMCh HAYMHACTCS B MOMEHT, 3a/IaHHBIH
OUYEPETHOM CTPOKOM TAOIHUIIBI.

5. [Tepekirouarens peKUMOB cepuiiHON 3anucH. [lepekiiroueHne pexxuMa OTKPbIBaeT
COOTBETCTBYIOILYIO 3aKJIaJIKy MEHIO.

6. Tabnuiia MOMEHTOB Hayasla perucTpaluil B CEpUU.

7. BeICcTpBIi Iepexo B OKHO «Hacmpoiiku umenu ¢gatina» (cm. n.2.1.4.).

8. beICcTpBIii epexo K HacTpoWKaM CUHXPOHU3AIMU TaHHOTO YCTPOHCTBA

9. UnnukaTop BKIIOUEHHS anapaTHONH CUHXPOHU3ALUU: TP BKIIFOYCHHOH anmapaTHON
CUHXPOHU3AIUH TOPUT KPACHBIM.

Cxema Da6OTI>I IIPOTPaMMEI B PEKHME «3aITyCK 10 PACIIHMCAHUIOY

1. AnimapaTtHasi CHHXpOHHU3aIs BKiroYeHa. CHHXpOHU3AMKS ““TOJIBKO JUIsl IIEPBOTO 3amycKa” —
OTKJIFOYEHA
2. AtimapartHasi CHHXpOHM3aIMs BKII0YeHa. CHHXpOHHU3AIUS “TOJBKO [ IEPBOTO 3amycka’ —
BKJIFOYCHA
3. AnimapartHasi CHHXpOHM3AIIHsI OTKII0YeHA
Hauaso ocu BpeMeHHU COOTBETCTBYET HAXKATHUIO KHONKU 3anuch

01.07.2009 | 01:25:55

01.07.2009 | 01:55:00

02.07.2009 | 10:00:05

l
) \I i jt i lt Bpe;vmi

01.07.2009 | 01:25:55 B

01.07.2009 | 01:55:00

02.07.2009 | 10:00:05 ‘l

1 1 = ¢
01.07.2009 | 01:25:55 _/

01.07.2009 | 01:55:00

02.07.2009 | 10:00:05 ‘l

| l | i I Bpemi/ﬂ

a — MOMEHTHI Mepexoa B “FKAYIINA pekuM”’, 3aJaHHbIe B TabIuIe [T]

0 — MOMEHTHI HACTYIUJICHUSI COOBITHSI CHHXPOHU3AITUU

B — Mpoiiecc cOopa JaHHBIX; TI0 €0 OKOHYAaHUH Ha JHCK 3allMChIBACTCS OUePEeIHON (aiin cepun
I — Ta0JIHIIa, 3a4ar01Iasi pacuCcaHue padoThI

1 — MOMEHT 3aIliCH Ha IUCK O4epeaHoro ¢aiina
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3.9.3 CwuHxpo3sanyck.
DTOT peXUM 00eCTIeYrBaACT MEPHOIUYECKYIO 3aITUCh OJIOKOB WIIM CepHil (haiiIoB TaHHBIX.

Az Pacumpennbie HacTpoiikv 3anycka x|
3anyck N0 pacNUCaHUIo CHHXpO3anyck I Mepuoguyeckoe coxpaHeHue ]
3a4epKKa MEXAIY 3aNyCKamK, CeKYHA
d
1|———— é 30 I~ CoxpaHaTe BCE B 0AHOM talne
| —
2 _ I™ Menonk2oeaTh CMHXPOHM3ALMIO TONLKO ANA NEPBOro 3anycka 1 6
Bpema pabotel
g OUKCUPOBAHHOR YUCNO 3aNYCKOB
3 / EeckoHeqyHoe (NoKa He KOHYWTCA MEeCTO Ha AWUCKE) § 1E| L 7
4 . ]Ha Aucke nomectuTea 200 Bnokoe ¥z 8
5 \ OTKAIOYEHbI -1 | MAPAMETPBI MIMEHI DAKINA ‘ 9
—
3anyck No pacnUCcaHuo - °/
CMproaanytK—. | AMMAPATHAR CUHXP OHM3ALIMA ‘ BEN
Mepuoaudeckoe coxpaHeHe -
I BLIXOA ‘

1. 3aneprkka MeXy 3allycKaMHy “OKIyLIEro pekuma’ B IOCIe10BaTeNbHbIX 3aUCsX (OT KOHIA
MpeABIAYIEH 3aMiCH 10 Hadaia ciaeayroei). JNIMTenbHOCTh eUHUYHOM 3aITUCH B CEPUU
yCTaHaBJIMBaeTCs B OKHe « Hacmpotixa obopydosanusy (cm. m.2.1.2.).

2. Onuus paboTaeT B Ciydae BKIFOUEHHS TOTO WM WHOTO BapuaHTa alllapaTHON CHHXPOHU3ALINH.
M cnonb30BaTh CHHXPOHU3ALUIO CTAPTA TOJIBKO U1 IEpBOro (hailina B Cepuu: B MOMEHT
Ha)XaTHsl KHONKH 3aMucCh MporpamMMa MepexoJuT B PeXKUM O)KHIAHUS COOBITUS
CHUHXPOHM3AIMU U 110CJIe €r0 HAaCTYIUICHHsI HAUMHAeT 3anuck. Ecnu 3Ta onuus BeiOpaHa, TO
3aIMCh BCEX MOCIEAYIONINX (ailyioB JAaHHOHN cepyur HauHEeTCs Yepe3 yKa3aHHBIH B [ 1] nHTepBan
BpeMeHu. Eciu onus He BIOpaHa, Bce (ailiibl B cepuu OyyT 3alUCHIBATHCS ¢ MOMEHTA
COOBITHSI CHHXPOHHU3ALIUH 110CJI€ NCTEYEHUs yKa3aHHOTO B [ 1] unrepBana. Ecnu annapaTtHas
CHUHXPOHH3AIMS HE BKIIIOUEHA, ITOT PEKUM BBIPOXKIAETCS B IEPUOINYECKYIO 3aIHCh (DailIoB C
3a/laHHBIM UHTEPBAJIOM MEXKY 3alHCSIMH.

3. BeiOop orpaHuueHust JUIMHBI CEPUH.

4. CTpoka moJICKa3KH.

5. IlepexmrouaTens pexxMMOB cepHiiHOi 3anucu. [lepekodeHne pexuMa OTKpbIBAeT
COOTBETCTBYIOIYIO 3aKJIaJIKy MEHIO.

6. YcraHOBKa KOJIMYECTBA 3aITyCKOB B CEpUH (aKTUBHA IpH BbIOOpE B [3] (hMKCUpOBAaHHOTO YUCIia
3aIyCKOB).

7. BeicTpblil epexo/] B OKHO « Hacmpoiiku umenu ¢atinay (cM. m.2.1.4.).

8. BeICTpEIif Tepexo/1 K HaCTpOKaM CHHXPOHU3AIIUH TAHHOTO YCTPOWCTBA

9. nukaTop BKIIOUEHHS anapaTHON CUHXPOHU3ALMU: TIPH BKJIIOYEHUH allapaTHOM
CUHXPOHM3AIMH FTOPUT KPACHBIM.

WuTepBan Mex1y 3amycKkaMy 3a/1aeTcsl MOJIb30BaTeNIeM IO CBOEMY YCMOTpEeHHI0. Bpems
cOopa JaHHBIX B KO 3aIIUCH U3 CEPUU YCTAaHABIMBACTCS OJHO M TO JK€ U 337]aeTCs B OKHE
«Hacmpotixa obopyoosanusy. Pa3nuunbie BapuaHThl CHHXpO3ammycka cOopa ¢ y4eTOM HaTudus WK
OTCYTCTBHSI anilapaTHOW CUHXPOHU3AIUU IPUBEACHBI HA CXEME HUXKE.

Cxema Da6OTBI OporpaMMbl B pEXKUME CHUHXPO3aIlyCKa.

1. AnnapaTtHasi CHHXpOHHU3alus BKIoUueHa. CHHXPOHMU3AIHS “TOJIBKO IS IIEPBOTO 3amycka’ —
OTKJIFOUEHA
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2. AnmapartHasi CHHXpOHH3aIus BKIroYeHa. CHHXPOHU3AIHS “TOJIBKO JIJIsl IEPBOTO 3aIycKa’ —
BKJIFOYEHA

3. AnnapaTHaﬂ CHHXPOHU3AU OTKIIFOYCHA

Hauaio ocu BpeMeHU COOTBETCTBYET HAXKATUIO KHONKU 3anuch

— Q.
I I o
l_ll | @
I — [ =

a — MOMEHTHI MIEPeX0/1a B “*KIYIIHUA pexuM”’, 3aJlaHHbIE JJIUTEITbHOCTBIO 3a/IEPKKHU [T']
0 — MOMEHTBI HACTYIIJICHUS] COOBITHSI CHHXPOHU3AINH

B — mporiecc coopa JaHHBIX

I — YCTAHOBJICHHAS 3aJIep>KKa MEXIY 3amycKkaMu

1 — MOMEHT 3aITUCH Ha TUCK OYepeHOro (aiina

1 i
a—/"/‘I I ®=
1
—

»»

A\

3.9.4 T[lepunoanyeckoe coxpaHeHue.

9TO0T PEKUM obecnieuynBaeT NEPpUOANYCCKYIO 3aIIUCh CepI/Iﬁ (I)aﬁHOB JaHHBIX Ha JHCK.
Oco0eHHO 3TO AKTYAJIbHO IMPU AJIUTCIIbHBIX OKCIICPUMCHTAX. ITonp30BaTelIeM MOXKET 3aJaBaThCs
NEPpUOANIHOCTE COXPAHCHUA (I)aI;’IJIOB 1 X KOJIHUYCCTBO.

HCpI/IOJII/I‘-ICCKOG COXPAaHCHUEC BO3MOXKHO TOJIBKO IMpHW OJAHOMOAYJIBbHOM BBOAC )IaHHI)IX!
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Az Pacumpennbie HacTpoiikv 3anycka x|

3anyck N0 PacnUcaHuio CUHXpO3anyCk Mepuoguyeckoe coxpaHeHue

1 WMIHTEPBAN COXPAHEHWA, MUHYT // 5
2150
2 YWCro 2anyCcoE
\ DUKCUMPOBAHHOE YACNO 3aNYCKOB gé'\ T
L&Eecxoueuuoe (NOKa HEe KOHYMUTCA MECTO HA AWUCKE)
// 6
lPasmep 0aHoro coxpaHaemoro 6aoka 34.33 M6, mecta seatur Ha 67 61okoB.

- 7

4 TGSt | TAPAMETPHI MMEHI QAANA ‘
3anyck No pacnUCaHuio - ' B 8

CHrposanyck- | AMMAPATHAR CHMHXPOHM3ALIMA ] BKN T

Mepuoguueckoe cuxpaHeHwe—. l
BEIXOO ‘

1. IlepuoanuHOCTh cOXpaHeHus (aiilyioB B cepuu (COOP JaHHBIX MPOIOJIKAETCS HEIIPEPBIBHO).
Hactpoiika Humepeana coopa B okue «Hacmpoiika o6opyoosanusy (1.2.1.2.) npu
BKJIIOYEHUH pexxnma [lepuoauueckoro coxpaneHus ucHopupyemes!

2. Be1Oop orpaHuueHHsI JUIMHBI CEPUH.

3. CTpoka noackasku.

4. [lepexntouarenb pexXUMOB cepHuitHOM 3anucu. [lepexitoueHue pexxuma OTKpbIBaeT
COOTBETCTBYIOLIYIO 3aKJIAZIKy MEHIO.

5. YcraHoBKa KOJIMUYECTBA COXpaHeHHH (hailyioB B cepruu (aKTHBHA TIpU BeIOOpE B [2]
(UKCUPOBAHHOTO YKCIIA 3aITyCKOB).

6. beicTpblii iepexo B okHO «Hacmpoiiku umenu ¢gatina» (em. m.2.1.4.).

7. BBICTpBIH Tepexo/] K HACTpOKaM CHHXPOHU3ALUN JTaHHOT'O YCTPOHCTBA

8. UnmkaTop BKIIIOUSHHSI allllapaTHON CHHXPOHU3AIUH: IIPH BKIIFOYCHHUH aIapaTHON
CHUHXPOHH3AIMU TOPUT KPACHBIM.

Cxema Da6OTI)I OporpaMmbl B pEXKMME IEPUOINYCCKOTO COXPAaHCHHU .

WUHTepBan
coxpaHeHus

7 "~
N

Hauamno ocu BPEMCHH COOTBCTCTBYCT HAKATUIO KHOIIKN 3anuck

a — MHTEPBaJI BpPEMEHU MEX/ly COXpPaHEHHsIMU Ha TUCK OYepeIHbIX (aiiyioB cepuu (cOOp JaHHBIX
OCYIIIECTBIISIETCS] HEMPEPHIBHO)

0 — MOMEHT 3alllCH Ha JUCK o4epenHoro (aiiia

B — TIpoliecc coopa JaHHBIX
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3.10 CuaxroHn3ALHA 110 GPS.

Ota QyHKIUS 1aeT BO3MOKHOCTh 00ECIICUUTh CHHXPOHM3ALNIO cOOpa TaHHBIX Ha
HECKOJIBKHX MAaIlHAaX, PACTIOIIOKEHHBIX B Pa3HBIX reorpadnuecKux MyHKTaX U HE CBSI3aHHBIX
HETOCPEACTBEHHO MEX Ty co0oi. K kommbroTepy 1oykeH ObITh noakiatodeH GPS-npuemMnuk,
CEeKyH/IHasi METKa C KOTOPOTO ITOJIaeTCs Ha OAMH U3 aHAJOTOBBIX KaHamoB ALTL

3.10.1 HacTtponka CMHXpOHWU3aL K.

3anucy Ha pa3HbIX KOMIIBIOTEPAaX CHHXPOHHO HAUMHAKOTCS B MOMEHT, 3a/laHHbIN Ha BKJIAJIKe
“Hactpoiika cuaxponusauuu’. IIpy 3ToM 3anuch CeKyHAHON METKHU MO3BOJISET MPU NOCIEAYIOLIEH
00paboTKe C UCIOJB30BaHUEM clieluaIn3upoBaHHOrO I10 CHHXPOHU3UPOBATH 3alIUCHU C Pa3HbIX
MaIIMH ¢ TOYHOCTBIO J10 1 MKC.

HacTpoiika cuHRpoHu3ayvi no GPS 7 5‘

HacTpoitka cUHXpOHK3 LMK Hactpoiiku GPS Mogyna 0fpafioTka owuBok |

[~ Brniouute CUHXPOHWU3AUMWIO CTApTa ¢ MCNoNb30BaHueM GPS

1 / TN CHHXPOHUIALAN e
1EpNO, CERYHO
KpaTHO yka3aHHOMY Nepuoay g
/J\Hasuaqeuuaa nara .

Hata e popmare: dd:mm:year hh-mm-ss
100:00:00 00-00-00

| 3agatk B KAYECTEE AaThl TRKYLWYIO ATy '

| BLIXOA

Brutouenne pexunma cuaxponusammu mo GPS.
1. Bei6op Tuna CHHXpPOHHU3AIUH.
2. OKHO BBOJIa IaThI M BPEMEHH Havasa 3aIucH.
3. BO3MOXHOCTB 3aMOJIHUTE OKHO [3] TeKyIei naToit
4. «Kparnoctb». Hannpumep, ecau 3ToT napamerp paseH 60, TO 3anuch HAYHETCS B MOMEHT
OMDKAMIIero Toclie HaKaTHs KHONIKK 3afucCh rniepexojia K cieaytolnei Munyre. Eciu on
paBen 3600, TO 3aMMCh HAYHETCS MPU MEPEX0/JIe K CASAYIOIIEMY Jacy.

3.10.2 Hactpovikn GPS mogyns.
3

4/
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5 HacTpoiika cuHxpoHuzayum no GPS 5]
HacTpaiika cHHpoHuzaumMm Hactpoitkn GPS mogyna OBpaboTka ownbok l
1 $GPGSY,3,3,11,17,00,000,,18,00,000,19,00,000,,,,4E 3
$GPRMC,015421,¥,3900.0000,N,09500.0000,,000.0,000.0,050405,003.8,E*79
$GPGSY,3,1,11,08,00,000,10,00,000,,11,00,000,12,00,000,*71
$GPGSY,3,2,11,13,00,000,,14,00,000,,15,00,000,16,00,000*7C
$GPGSY,3,3,11,17,00,000,,18,00,000,19,00,000,,,,*4E
2 $GPRMC,015422,v,3900.0000,N,09500.0000 ,000.0,000.0,050405,003.8,E7A
$GPGSY,3,1,11,08,00,000,,10,00,000,11,00,000,12,00,000,*71
: : 4
BUAWMBI CNYTHUKOE 11 Latitude |3900.0000 N Y
UTC [01:5422, 05-04-05 Longtitude [0g500.0000W /]
ETTTTeT——— o
Made Jy (NAY receiver warnil Homep COM nopTa GPS Mogynai
MpUIWND NAKETOB 0T MOAYNA |230 COM baudgﬁ 9200
| BbIXO4 '

1. Oxno GPS-tepmunana

2. PacumndpoBannas napopmanus, nocrynaromas ot GPS-momyis.
3. Koopaunarsr GPS-monyns.

4. Beibop COM-nopra mis noakimtouenus: GPS-momyisi.

5. Hactpoiika ckopoctu oomena nqanasiMu o COM-mopry.

3.10.3 ObpaboTka owmnBOK.

éﬁHac‘rpo'ﬁKa CUHXpOHW3auum no GPS B 5]
1 choﬁﬂa CHHXPOHU3ALMN Hactpoiiky GPS mogyna OBpaboTka ownBoK
I™ He sanyckarte cGOp 4aHHED NPW OTCYTCTBUN CBA3M ¢ GPS Mogynem

_ I ™ He zanyckate cBOp AaHHLIX NPY OTCYTCTEMM CBAZM CO CNYTHUKAMM

I” ‘Bo epema chopa koHTPONMPOBATE HANKMYME CEAZM CO CIYTHUKAMM:

| BbIXOA ‘

1. TTpu BBIOOpE ATOI ONIMHK 3aITUCh HE OyIeT 3aIyIieHa, ecim cucrema He ooHapy)ut GPS-
MOJIyJIsl TIPH HAKaTHH KHONIKK 3anuchk. Ecnu omius He BbIOpaHa, 3aluch HaYHETCs 0e3
CUHXPOHU3ALMH

2. IIpu BBIOOpE 3TOM OMINHK 3alKCh HE OyIeT 3amyIieHa, eClii cucTeMa He moy4nt uepes GPS-
MO/IyJ1b HH()OPMAIIUHU OT CITyTHUKOB ITPU HAXKATUHM KHONKKH 3anuck. Eciu onmus He
BbIOpaHa, 3aICh HaUHETCs 0€3 CHHXPOHU3AIUH.

3. KoHT[ 5 peBsi3u co cryTHUKaMu (10Kd He peanusosano).
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4 CBOP JAHHBIX - IPOBEAEHUE KCIIEPUMEHTA

4.1 BBEJEHHE.

COop aHHBIX SBJSETCS OCHOBHOM 3a/1a4eii JTF000ro SKCIEpUMEHTa WM HAOIIOIeHUS
TEXHOJIOTUYECKOT0 Ipolecca. B 3aBUCMMOCTH OT OCTaBJIEHHBIX 3a/1a4 OH MOKET OTpaHUYMBAThCS
BU3YaJIbHBIM KOHTPOJIEM, & MOKET 3aKJII0UaThCs B 3aIIMCH COOpaHHOM HH(pOpMaLuu I ee
HOCJIEIYIOEro JeTaabHOro aHanu3a. /i coopa JaHHBIX MOXKET ObITh UCIIOIB30BAHO
eauHcTBeHHoe ycTpoiicTBo AL B TeueHne OorpaHMuYE€HHOr0 BPEMEHHOI'O MIPOMEXKYTKA, & MOKET
ObITh 3a/1eliICTBOBAaHA Pa3BETBIICHHAS CETh YCTPONUCTB, U3MEPSIOIIUX COBEPLICHHO pa3Hble
¢du3nUeckre mapamMmeTpsl U MPOBOISALINX U3MEPEHHS B OTNIPEICIIEHHbIE IEPHO/IbI BPEMEHH 10
3apaHee COCTABJICHHOM MporpaMmme.

B xaxxom ciaydae nporeccy cOopa JaHHBIX IIPUCYINA ONpeeIeHHas crenuduka. 3HaHue
9THX BOIIPOCOB ITOMOKET MAKCUMAJIbHO MOJHO U yJOOHO BOCIIOJIb30BaThCs PE3ybTaTaMU
IIPOBEICHHBIX U3MEPEHUN.

VYnpasieHue cOOpOM AAHHBIX M UX aHAJIN3 IPOMCXOJUT B OCHOBHOM pabodyeM OKHE
nporpammbl. OkHO nMmeeT 2 3aknanku: I'padukn n Cratuctuka. [lepsas CIyXuT A7 OTOOpaKeHHUs
rpadudeckoil nadopMalu, BO BTOPOH BBIBOJAUTCS CTaTUCTUYECKast HH(popManus 1o coopy
JAHHBIX U PACIOJI0KEHbI KHOIIKM BbI30Ba OKOH HACTPOMKHU. B 3TOM k€ OKHE pacnosioKeHbl
OCHOBHBIE KHOIIKH, YIPABJISIOIIKE IPOLecCOM cOOpa U POCMOTPA JaHHBIX.

%21 Graph2, Bepcvn 2.30 Beta. ; file c:\LGraphitest.gfl B =10l x|
®afin HacTpoiikn Bua Bnok CermenTl MapametpslAUM ¥TnuTl Language Momows

‘%mw\ Ceruent3 | Haudno Bnoka Koy 6noxa Cerment 4 i
— X: 264621 X27.6217 >~

[T————Kanpn 2:0.1274 Kawan 2:-0.3373

,U:UU:MW % o2 ud ‘| ”{ IlM ”\'l']ﬁ VIVI’ wl‘l“ M\T\_Ilrhﬂ T T

exnonel) | winded ]

12—

0.022 Kanan 2

89— Window 2
Hayano Gnoka KoHey Bnoka
0,80~ Ka 02063 Karar 3:0.1447 ~|

070- Kah 4261 Kauan 1:0.4248

I \| H\IHI

1 020-
010-
Ll "
.u_un-émw e h
010+

060 2
070~ 8
080- //
g:g: 0,007 Kanan 3
23t 5634 27834 29534 31,53 0420 Karan 1 27
(Macuranx [:1] insRi Comei(t) o 90 [®Pnpocmotp|[@ 3anmce |[Mcron | [ [ «[ D [ M|  Aeox /
TimeiDiv 3cerae h\ i A
:? 2.000 g(uuu Bnmka (0,000 2 1768 (cexym, /1C0on aasfenxaasenuen yoneo. Beeaeki\d4 08 cerynael | \ x

N WA NS N

7 9 8 13| 7114 2113 |4 5 15 11
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4.2 ITPocMOTP.

Pexxum npocmoTpa npeaHazHaueH JJis BU3yalIn3alliid CUTHAJIOB, MOTYyYaeMbIX C
M3MEpUTENbHBIX KaHaioB ycTpoicTB ALLII B rpaduyeckux oknax [1] manemu “I paguxu”. Ilpn
HaxaT¥ KHONIKU [IpocMomp [2] mpoucXOauT CTapT BCEX YCTPOKMCTB, M U3MEPSIEMbIC 3HAYCHHUS
napaMeTpoB HaYMHAIOT MOCTYIATh B porpammy. [1o Mepe nocTymieHus JaHHbIX 1O
U3MEPUTEIbHBIM KaHaJIaM, OTOOpaKeHNE KOTOPBIX OBLIO MPEBAPUTEIEHO HACTPOCHO B MAHETH
“Hacmpotixa omobpascenus kananos” (11.5.2.3.), 3HaYeHUS HAYUHAIOT ITPOPHUCOBHIBATHCS CIIEBa
HaNpaBo Ha COOTBETCTBYIONIMX rpadukax. [locne monHoro 3amnonHeHus rpaduueckoro OKHa
HauYMHAETCs IepeMenieHne rpaduka crnpaBa HajleBo B pexxume camonucia. CKopocTh
nepemMenieHust rpauKoB OMpeaesieTCss YaCTOTON TUCKPETU3AIMI OTOOpaKaeMbIX KaHAJIOB: YeM
BBIIIIEC YacTOTa cOOpa MaHHBIX (MPU JaHHOM MaciiTade 1mo ocu X), TeM 00JIbIIe CKOPOCTh
nepeMenieHus rpaduka.

Hy>xHO mipu 3TOM UMETh B BUAY, YTO B Oydep npeapapureibHoro npocmorpa O3V
MOCTYMAIOT IaHHBIE CO BCEX BKJIFOUEHHBIX KAHAIOB, B TOM YHCJIE U T€X, KOTOPBIE HE OTOOPaKAIOTCs
B BuJie rpagukoB. bydep umeer 3aKoibll0BaHHYIO CTPYKTYPY, T.€. TIOCTIE €r0 3ar0IHEHHsI Ha MECTO
HanOoJiee CTapbIX JaHHBIX 3aMUChIBalOTCs cBexkue. udopmarms u3 Oydepa npeaBapuTeaTsHOTO
MIPOCMOTpPA MOXKET OBITh MPU HEOOXOAMMOCTH COXpaHeHa B (ails mocie 3aBepiieHus coopa
naasbixX. [logpoOHO 00 3TOM pacckaszaHo B 11.3.8.

4.3 3AIHUCH.

Eciu cOop TaHHBIX TOJBKO HAYMHACTCS, TO MTPU HAXKATUU KHONKH 3@MuUCh [3] MpoOrCXOauT
nHuimanu3zauus ALII noaximtoueHHbIX ycTpoicTB U ctapT ALIL. [lanHble ¢ U3MEPUTENBHBIX
KaHaJIOB MOCTYMAIOT B IPOrpaMMy, U HaunHaeTcs ux 3amuch B O3Y unu daitn. OAHOBPEMEHHO C
ATUM HAYMHAETCS MOCTpOeHUE TpadUKOB B OKHAX [1], Kak 3TO MPOUCXOAUT U B PEKUME TPOCMOTpA.
WNuaukaTtop B mojoce npokpyTkH [ 15] orobpakaer xof npouecca coopa nanusix. [Tocie
BKJIFOUCHHS 3aIMCH KHOTIKa 3anucCh 3aMeHseTcs Ha KHonky [ay3a.

BKJIFOYHTE M OCTAaHOBHTH 3aIMCh MOYKHO TaKKe C KiIaBuarypsl kinasuiieii [Ipobert.

[To ucreyeHnn ycTaHOBICHHOT'O BpeMeHH BBOJIa (11.3.7.) cOOp AaHHBIX MPEKpaIlaeTcs, U
uH(pOpMaLUs COXpaHsIEeTCs Ha JIUCKE.

Ecnu kHonku 3anuck [3] naxxumaetcs BO Bpemst paboThl B pesxkume «I[IpocMoTp», TO
nepe3anyck ALIl He mpoucxoauTt — mocTymnarouue JaHHbIE cpa3y HAUMHAIOT CKJIa/IbIBaThCs B
¢aiin. Busyanuszanus cUrHaJIOB IPH 3TOM HE MIPEKpaIlaeTcs, HO BCe JaHHbIE, HAKOIJICHHBIC B
O0ydepe mpocmotpa, OyayT 6€3BO3BpATHO YTPAUCHBHI.

4.4 JIAy3A.

[Tocre BKITIOYEHUS 3aMUCH KHOMIKA 3anuch [3] 3amensercs Ha kuonky lMay3a. Haxatue Ha
3Ty KHOIIKY NPEPHIBAET 3aIIUCh Ha TUCK (KHOMKA “‘3a/IMIaeT’); Ha CTaTyCHOM cTpoke [S5] mosiBisiercs
coobuienue «Ilay3za». OToOpakeHre JaHHBIX HA SKpaHe MpHU 3TOM Ipoaosnkaercs. [Ipu moBTopHOM
HaxaTu¥ Ha KHoTKy [1ay3a [3] coxpaHenue naHHbIX Ha TUCK Wik B O3Y B0300HOBIsETCS —
co3/1aeTcs HOBBIM cerMeHT (aiina. Ob1ee KOIMYeCTBO CETMEHTOB B OTHOM (haiine MoXKeT
nocturats 10000.

45 Croil.

OcTaHOBKa 3aMMCH H/WJIK IPOCMOTPA MPOU3BOUTCs KHOIIKOH Cmon [4]. Tlocie ocTaHOBKH
3anucy (aiin 3aniChIBaeTCS aBTOMATHYECKH C YI€TOM HACTPOEK B OKHE «Hacmpotiku umenu
Qaiinay (n.2.1.4.). [lpu ycnenrHom 3aBepuieHUH cOOpa TaHHBIX 3aKUTACTCS 3eJICHBIH HHIIUKATOP
[11]. Ecnu B mpouiecce 3amucu npou3oien cOoil, 3aropuTesi KpacHbIN HHAUKATOP.
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4.6 BH3YAJIBHBIH TPAOHYECKHH KOHTPO.Ib.

BusyanbHblii KOHTPOIIB TpoLiecca cOOpa JaHHBIX OCYHIECTBISAETCS IPU IOMOIIH rpaduKoB
CUTHAJIOB, 0TOOpakaeMbIX B rpaduyeckux okHax [1]. [Ipx 3TOM BO3MOXKHO KOHTPOJIMPOBATh KaK
dopMy, Tak U 3HAUEHUE BEITMUYMHBI U3MEPsAEeMOro curnana. CUrHan oToopakaercs B pealbHOM
MaciTabe BpeMEeHH.

JUis 1eTaibHOTO M3YYeHUs CUTHAJIA B MIPOIECCe POCMOTPA UITH 3aICH MOYXKHO MEHSTh
MaciTad BpeMEHHOM ocu rpa)MKoOB Kak B CTOPOHY YBEIMUYEHMs], TaK U yMeHblIeHusa. CTpoka BBOJa
[6] MO3BOJISIET MPOU3BOUTH YCTAHOBKY BPEMEHH Ha OJTHO JIeJICHUE OCH X: CTPEJIKU MMO3BOJISIOT
MEHSTh MacluTal maraMu 1o 1 eauHuie U30paHHOM pa3sMEPHOCTH BPEMEHU; OKHO IO3BOJISIET
BBOJIUTH C KJIAaBUATYPhI IPOM3BOJILHOE 3HAYCHNE HHTEPBajia BpeMEHHU B cekyHaax. Knonka [7] gaer
yBeJIMYEeHUE MaciiTaba BpeMeHHU Ha JiefieHue BaBoe. KHomka [8] —yMeHblIeHne BpeMeHH Ha
nenenue BaBoe. Oxomiko [9] oToOpaxaeT UCTOPUIO: KUK JIEBOW KHOMKON MBIIIU 10 OKHY
OTKPBIBAET CIIUCOK MOCIEAHUX 16 UCTIONb30BaHHBIX MAcIITA00B; UX MEPEKIIOUEHHE TAKXKE MOKHO
IPOM3BOJIUTH MIPH MTOMOILM CTPENIOYEK JaHHOTO OKOIIKA.

Jliis BXoAa B HACTpOMKHU MacuITada 1o BEpTUKAJIbHOW OCH HYKHO LIEJIKHYTh IpaBoi
KJIQBHILIEH MBIIIH B 11oJie Tpaduueckoro okHa. B oTkpeiBIieMcst okue “Hacmpotiku okHa ™ MOXXHO
BBECTH JIMaNa3oH 0TOOpakeHUs TpaguKOB 3TOro okHa 1o ocu Y. [IoMHMO 3TOro MOXHO BKJIFOUUTh
aBToMacmTabupoBanue rpadpukoB. [Ipu 3ToM rpaduku OyayT pacTSIruBaTHCS MO0 BEPTUKAIN HA BCIO
001acTh 0TOOpaXEeHUsI OKHA. DTOT PeXKUM 0TOOpakeHHsI OCOOEHHO y100€H, €CIIU HYKHO OLIEHUTh
aMIUIUTYy u3Mepsiemoro curtaina. [logpobHee HacTpoiika OKOH omnucaHa B 11.5.2.2.

4.7 IITAHEJIb CTATHCTHKA.

Kak yxe 6110 onucano B 11.2.2.4., nmanens « Cmamucmukay 103BOJSET KOHTPOJIUPOBAThH B
npoliecce NpocMoTpa U 3anucu cBodosHoe Mecto B O3Y u Ha Jucke KomnbioTepa. B pexxume
MIPOCMOTpa U3MEHsIETCsl 00BbeM cBOOOIHOTO MecTa B O3V 3a cuer 3anonHeHus oydepa
npeanpocmotpa. Ilocie ero nonHoro 3anonHeHust cBodoaHoe Mecto B O3V 0KHO NPEKPATUTh
YMEHBIIATHCS.

B pexume 3anucu nokazaHusi HAIUYHMs CBOOOJIHOIO MECTa U3MEHSIOTCS B COOTBETCTBUM C
YCTaHOBKAMHU COXpaHEHMsI MHPOpMAaIIMK: HEMTOCPEACTBEHHO B (aiin, nim takxke B O3Y. Taxxke
MOYKHO IIPOKOHTPOJIMPOBATh X0J1 cOOpa JaHHBIX, OCHOBBIBASICh HA TIOKA3aHUAX MPOLIEHTA
3aBepLIeHHOCTH 3anucu. OCOOEHHO 3TO ObIBAET BasKHO MPU 3aIIMCHU JIJTUTENbHBIX
CJIa0OMEHSIOIINXCSI TPOLIECCOB, KOT 1A KAKETCsl, YTO HUYEro He MPOUCXOIUT, IporpaMMma 3aBHciIa.
B Takux ycnoBusX M3MEHEHHE YHCIEHHOTO 3HAUEHUS Mpoliecca cOopa JaHHBIX MOXKET ObITh BeChMa
HAarJIsITHO.

4.8 PYYHOE JJOFABJIEHHE CETMEHTOB.

I[Tpornecc 3anucu JaHHBIX B (paidia MOXKET HEOHOKPATHO MPEPHIBATHCS U BO30OHOBIATHCS IO
JKeJIaHuIo nosb3oBarens (cM. 1.4.4.). B aToMm ciiydae nonyueHHBbIH (aiin OyaeT cocTosTh U3
HECKOJIBKUX MOCJEI0BATENbHBIX CETMEHTOB 3alMCH, pa3/ieeHHbIX TPOU3BOJIbHBIMU (33 JaHHBIMU
Ha)xaTHsIMU KHOTOK [lay3a u 3anuchk) natepBanamu BpeMeHH. Hadano kax0ro cermeHra
oTtoOpakaeTcs Ha rpauke B OKHAX 3alMcu BepTUKaIbHOM uHueit [10].

[ToMuMO 3TOTO, TPAHUIIBI CETMEHTOB MOTYT OBITH HCITOJIb30BaHBI KAK OTMETKH TE€X WIJIH WHBIX
coOBITHH, 3aHOCUMBIE B (aitn. [[is 3Toro B npoiiecce 3arnucu Hy>KHO JH00 KIMKHYTh MBIIIKON B
MmeHto </[o6aBuTh cermeHT <INS>>, mn60 HaXkaTh Ha KJIaBHaType KiaaBuiy Insert. B
OTKPBIBIIEMCS] OKHE MOKHO CKOPPEKTHPOBATh BpeMs (TIOJI0KEHUE METKH Ha OCH BPEMEHH),
N00aBUTh KPaTKHI TEKCTOBBI KOMMEHTapUil U MO0 MOATBEPIUTD J00aBIeHHE METKH, TH00
OoTMeHUTH ee. [1o31Hee KOMMEHTapuii MOKHO OYZeT OTKOPPEKTHPOBATH, UCIIONIB3YS MEHIO
<CEI'MEHTBI>-><Vnpapnenue>. OTobpaskenne Kypcopa [12] 8 menro <HACTPOUKIT>
00s13aTeIbHO TOJDKHO OBITh BKJIIOYeHO! [ToapoOHee 00 ympaBiieHnn cerMEHTaMHu B 11.5.2.5.



-61 -

EcrectBenno, Buecenue Metok B ¢aitn HE I[TPEPBIBAET 3anucu, B oTnuyue ot apo0ieHus ee
kiaBuiramu May3a u 3anuck. CerMeHTb, CO3/1aBacMble METKaMHU, BHOCUMBIMH TIPH 3aIUCH,
HYMEPYIOTCS IOCJIEIOBATENIbHO; HyMEPALUs «CETMEHTOB-METOK» U «peajbHbIX CETMEHTOBY OO0IIas.

4.9 OCOBEHHOCTH BBOJIA ITPH CEPHHHOMH 3AITHCH.

OTH peKUMBI MTO3BOJISIOT OPraHU30BaTh 3aIMCh HECKOIBKUX TOCIIEI0BATEILHBIX (aiisioB
(60 otHOTO (haitiia, COCTOSIIETO U3 HECKOJIBKUX OJIOKOB), TAHHBIE B KOTOPBIE COOUPAIOTCS C
3aJJaHHBIMH TTapaMEeTPaMH IO OTPEICTICHHOMY IT0JIb30BaTelIeM 3aKOHY: 10 PaCIUCaHHIO, HA OCHOBE
MOCIIEA0BATEIHHOCTH CHHXPOCOOBITHH (“KIyIIUi pesxum”), 100 pa3OuTh AITUTENBHBIN cOOp
JTAHHBIX Ha HECKOJILKO (DaiiIoB ISl CTPAXOBKH OT MOTEPH JAHHBIX B Cllydae cO0sl CHCTEMBI B
npoliecce MPoJOIHKUTEIBHOTO BBOAA. DTO OIpeeNieT HEKOTOPbIe 0OCOOCHHOCTH BBO/IA IPU
cepuitHOM 3anucu. Tak, B mepepbIBax MEX/1y 3aIHCIMHU OTACIbHBIX OJIOKOB WK (HailiioB
otoOpakeHue rpadpukoB B okHax [ 1] mpuocranaBnuBaercs. [Ipu 3ToM B nHQOpMAITMOHHON CTpOKE
[5] mosiBIsieTCs COOTBETCTBYIOIIEE COOOIICHHE O MTPHOCTAHOBKE 3aIIMCH U OTCUET BPEMEHH JI0
CJICAYIOIIETO 3aITycKa cOopa JaHHBIX.

4.10 ITPOBJIEMA PACCHHXPOHH3ALIAH ITPH MHOTOMOY/IBHOH 3AITHCH.

Kak yxe yka3bIBajaoch, TP JOJTOBPEMEHHOW MHOTOMO/YJIbHOW 3alIMCH IPOUCXOJUT
pa3z0eranye CUTHAJIOB 110 BPEMEHU. DTO BBI3BIBAETCS TEM, UTO pa3Hble ycTporicTBa ALIIT numeror
KBapLEBbIE TEHEPATOPBI C Pa3HBIMU XapaKTEpUCTUKaMU. B pe3ynbrare i1 pasHbeIX YCTPONCTB IpU
JUTMTEIIEHOW COBMECTHOM paboTe OJIHO U TO K€ peabHOe cOObITHE OyIeT UMETh pa3HbIe METKH
BpeMeHu. U ueM nosblie nepuos paboTel, TeM O0JIbIIE 3TH METKU BpeMEHH OyyT OTIIMYaThCs APYT
ot apyra. [Ipu oTcyTcTBUM Y O0IBIIOT0 KOJIMYECTBA YCTPOICTB BO3MOKHOCTH BHEUTHEH
cunxponuzanmu ALIl nanHyro npoGieMy MpakTHYECKH HEBO3MOKHO PELIUTh 0€3 KaKuX-110o
IIOTEPb.

Haun6oiee a3 pexTuBHBIM CITOCOOOM, TPUBOASIIUM K HAUMEHBIITUM MOTEPSIM HH(POPMAIIHH,
MO’KHO CUMTaTh OJMH U3 BApUAHTOB cepuitHol 3anucu « Cunxposzanycky. llpu ycraHoBKe BpeMeHU
3aJIepXKKH 3aIyCcKa paBHOU HYI0 U nipu (iare « Coxpansams éce 6 00HOM ¢paiine» B MaCCUBE
coOpaHHBIX JJAHHBIX MOSABSITCS METKHU, CIIy)Kalllie perepHbIMU TOYKaMU JJIsl COTIOCTAaBJICHUS
JAHHBIX OT pa3HbIX ycTpoiicTB. [Ipu aToM mpoucxoaut pecrapt camoro AL Takum o6pazom,
NOCJIeIHME HECKOJIBKO KaJIpoB JaHHBIX OT Hanbouee «crnemamux» ATl MoryT ObITh IOTEpPSHBI.
Ho npu noctato4Ho 4acToM NpuMEHEHUH Npouenypsl « Cunxpozanycky» STUMU NOTEPSIMU MOXKHO
npeHeOpeyb.

Emte oaus myTs — Ha cBOOOAHBIN KaHA KaX/10T0 U3 YCTPOUCTB MOAATh KaKOH-THM00 001IHii
pedepeHTHBII CUTHAMI OT OAHOTO UCTOYHHKA. Y IOOHBIM JUIsl 3TOTO MPEICTABISIETCS MEaHIP.
@poHTHI MeaHIpa MO3BOJIAT JOCTATOYHO TOYHO COOTHECTH CUTHAJIBI OCTAJIBHBIX KAHAJIOB 10
BpeMeEHH. B nepcriekTrBe BO3MOXKHO BKIIFOUEHHE B IPOTPaMMYy IIPOLEYpPbl aBTOMaTHYECKOTO
C/IBHTa 3aMuceil OT pa3HbIX YCTPOUCTB C yUeTOM peepeHTHOr0 CUTHaIa.

4.11 HHjanukaTtorbl CEPHA H SYNC.

Jnist oroOpakeHHst BKIIIOYEHHs] HAaCTPOHKU cOOpa TaHHBIX B PEKUME CEPUHHON 3arucH
CILY>KMT UHJUKATOp peKUMOB 3anucu cepuil (cM. m.4.1. [13]). [Ipu 3anucu oquHOUHBIX (aiiioB OH
OKparlieH B cepblii 1BeT. [1pu BeIOOpe otHOTO M3 pexrMoB B MeHto <[lapamerpsr ALIIT> =
<PacmpeHHbIe HACTPOUKH 3aITyCKa™> «CBETOAUO/D» 3aropaercs CHHUM 1BeToM. Kk jgeBoit
KHOIIKH MBIILIH 10 UHAUKATOPY BBI3bIBAET OKHO «Pacuupentvie HaCmpouKu 3anycKay.

WUnaukatop [14] npu BKIIIOUEHUY anapaTHOW CUHXPOHU3AIMH TAKXKe «3aropaeTcs» CUHUM
I[BETOM (B PEKUME 3aITyCKa 110 KHOIKE 3amnuchb - cepbiii). Kitnk j1eBoit KHOIKH MBIIIH 110
UH/IMKATOPY BBI3BIBAET OKHO «Hacmpoiika obopyoosanus/Hacmpotika cunxponuzayuuy.
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4.12 BO3MOKHBIE IIPHYHHBI OTCYTCTBHA JIAHHBIX B OKHAX IIPH BBO/JIE.

[Tpu BBOJIE TaHHBIX MOTYT CO37]aBaThCS CHUTYAIMH, KOTJa B rpaiuecKux OKHax He
MIPOUCXOAUT OTOOpakeHne curHaia. [Ipocreiiiei MpUIMHOM 3TOr0 MOKET ObITh HENTPABUIIHHBIN
BHIOOp Mana3zoHa 0TOOpaXXeHUs, He COBIIAIAIOIIETO C JUAa30HOM CaMOT0 CUrHajia. JTta mpodieMa
penraeTcs 3JIeMEHTapHO MPUMEHEHHEM aBToMacInTabupoBanus rpadukos (cM. 11.4.6.). [TogpoOHee
0 HacTpoiike rpaduuecKkux OkoH B 1.5.2.2.

pyras pacnpoctpaHeHHasi MpUYNHA — BKIIOYCHHE BHELTHEH WM aHAJIOTOBOM
cuaxponuszarmu moayiaei ALIT. HecMoTps Ha HaxkaThe KHONKH 3aMUCh, YCTPONUCTBO HE
MpUCTYNAeT K cOOpPY JaHHBIX B OKUJAAHUU CUTHAJIA 110 JIMHUW BHEIIHEW CHHXPOHU3AINH WU
HACTYIUICHHSI COOBITHUSI aHAJIOTOBOM CHHXPOHM3AIMH. BO3MOXHO, TaK ¥ TOIKHO OBITH, 1 Bam
MPOCTO HYKHO JI0XKJIaThCSl HACTYIUICHUS 3TOr0 coObITUS. Eciu sxe cOop TaHHBIX T0JDKEH ObLI
HAYaThCsl HEMOCPEACTBCHHO C HAXATHUS KHONKH 3@MUCh, TO MPOBEPHTE YCTAHOBKH MMapaMeTPOB
JUTSL TAHHOTO YCTPOMCTBA B OKHE « Hacmpotika 0bopyodosanus/Hacmpouka CUHXpOHUZAYUUY.

Kpome Toro, mpuunHoOi OTCYTCTBUS JAHHBIX B OKHAX MOXET OBITh UCIIOJIb30BAHUE CEPUMHOTO
BBO/a. Kak yxe ynmomunanocs B 1.4.9., mpu nay3ax B cOOpe JaHHBIX 0TOOpaXeHHUE TaKKe
MPUOCTaHABIMBAETCA. B coueTaHny ¢ ycTaHOBKAMH CHUHXPOHHU3AIMH 3aITyCKa 3TO MOXKET
IIPOJOJKATHCS HEONPEEIIEHHOE BpeMs. DTO — HOPpMaJIbHOE siBJieHUE. TeM He MeHee, IPOBEPhTE,
MPABUIIBHO JIM 3aJ]aHbl TApaMeTPhl CEpUIHHOTO BBOJIA.

Eute onvH BapuaHT XapaktepeH Ui ycTpoicTB Ha muHy USB. DTH ycTpoiicTBa 3anomHI 0T
coOcTBeHHBII Oydep NaHHBIX U TOJIBKO MOCJE 3TOTO MEePeIaloT BECh «I1aKEeT» B KOMITBIOTED.
EctecTBeHHO, /10 MOTY4YEeHUs [TaKETa IPOrpaMMe IPOCTO HEYEro 0TOOpaXxaTh. A eciu cOop JaHHBIX
BEJIETCSI C OJIHOTO KaHala, ¥ 4acTOTa OMpoca YCTaHOBIIEHA, HAllpUMep, 1 pa3 B CEKyHIy WU
MEHBIIIE, 3aroJIHeHne Oy(depa ycTpoiicTBa MOXKET 3aHATH JAECATOK WK OoJee CEeKyH/I, Ha
MPOTSKEHUH KOTOPBIX y MOJIb30BATENSI BOZHUKAET COBEPIIEHHO 3aKOHHOE YYBCTBO, YTO MTPOrpaMMa
«moBuciay. O4eBUIHO, YTO TA KE UCTOPHUS MOBTOPUTCS M CO CIICAYIOIIMM MMaKeTOM JaHHbIX. U3
9TOM CUTyalluu BUIATCS J1Ba BbixoAa. JInOo 3amacTuch TepIeHUeM U T0XKAAThCS, TIOKa TaHHbIE
HOCTYIIAT U OyAyT oTprcoBanbl. JIn6o, ocobeHHO eciu it Bac cymiecTBeHHO BUIETh «TNIABHOEY
0TOOpakeHHe JaHHBIX, CTOUT MIPOCTO YBEIMUYUTH YaCTOTY orpoca. Ecnu peun uuer o eAuHUIIAX,
necsiTkax uim cotHsx ['epir, pe3ynbrupytonmii 00beM (aityia TaHHBIX BCE pABHO OKAXKETCS BIIOJIHE
0 CUJIaM COBPEMEHHBIM YCTPONUCTBAM XpaHEHHS NaHHBIX. B manpHeiineM, 9To0b1 H30aBUTHCS OT
TMITHUX» JAHHBIX, P 00pabOTKE WIIHA MPHU IKCIIOPTE JAHHBIE MOKHO TIOJIBEPTHYThH JICIIUMAIIIH.
3aTo pucoBaThCs KapTUHKA MPH cOOpe JaHHBIX OyJIET paBHOMEPHO U «KPACHBO»!
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5 OBPABOTKA U BU3YAJUIN3ALUSA COBPAHHBIX JAHHBIX

5.1 BBEJEHHE.

CobpanHble JaHHBIE B 3aBUCHMOCTH OT HACTPOEK PEKHMMa BBOJIAa MOT'YT HAXOAUTHCS KaK B
O3Y, tak u ObITh 3anucansl B (hailn Ha 1ucke KoMibiorepa. M Te, u aApyrue JOCTYIHBI s
npocMoTpa 1 aHanu3a. O1HaKo HaJl0 TOMHUTH, YTO MPHU BBIXOJIE U3 MIPOrPAMMBbI TaHHBIE,
Haxoxsaumecs B O3V, Oynyr notepsinsl. Eciy ¢ HUMHU TutaHupyeTcst paboTaTh U B TalbHEHIIIEM,
COXpaHMTE UX Iepe]l 3aBepIIeHHEeM padOThI C MPOTPAMMOH.

Taxoke CylecTByeT BO3MOXKXHOCTh COXPAHUTh TEKYILME HACTPONKHU MPOTrPaMMBbl
(kauOpoBOYHBIC KOA(DPHUITMEHTHI, KOHPUTYPAITUIO OKOH U KaHAJIOB U T.1.) B (aiije HadaIbHBIX
YCTaHOBOK - *.grb, 3ayaB crierududeckoe uMs ¢aina. ITo MO3BOJSET XPAHUTH TOTOBBIC HACTPONKH
JUTSL pa3HBIX TUIIOB 3alKCH, 3arpyKasi UX M0 Mepe HaJoOHOCTH OBICTPO NEPEeKOH(UTYPHUPOBATH
IpoTpaMMy JUTS PEIICHHUs pa3HbIX 3a1ad. [1o yMOI9aHUIO IPU BBIXOJIE U3 IPOTPAMMBbI HACTPOMKH
coxpansitoTcs B Qaiine lgraph2.grb.

CoxpaneHHbIl paHee (ailir JaHHBIX MOXHO 3arPY3HUTh B IIPOTrpaMMy IS aHau3a. B
3arpyaemMom ¢aiiie YaCTHUYHO COXPAHSIIOTCS HACTPOMKH, a TaKKe KaTHnOpPOBOYHbBIE
ko3 uumenTsl. [Ipu mombITKe 3arpy3uTh (Gaiii TaHHBIX ¢ K03((HUITUEeHTaMH, OTIIUNYHBIMA OT
UMEIOLINXCS M0 YMOJTYaHUIO, IPOTrpaMMa MPEIIoKUT 3aMEHUTh TeKYIIHe 3HaueHus. B ciydae
coryiacusi, OyayT MPUHATH HOBbIE KATHOPOBOYHBIE KOA(D(UITMESHTHI, IPU OTKA3€ COXPAHATCS
ctapsle. [IpenycmoTrpen Takke BapuanT «OTKa3aTbCs OT 3arpy3Ku», JArOIIUA BOZMOKHOCTh
IpeBapUTEIFHO 3aMUCATh CYIIECTBYIOIINE KATMOPOBOYHBIE KOA(PPHUIIMEHTH B (aiiyie Ha4aaIbHBIX
ycTaHoBOK (<PAMJI><COXpaHUTh HACTPOHKI™>) U TOJIEKO OTOM 3arpyXaTh (aill ¢ HOBEIMH
KaTuOpoBOYHBIMU KO3 duimenTamu. Takxke BO3MOXKHO 3arpyKaTh IPH OTKPBITHN TPOTPAMMBI
TociIeaHMI 3anucaHHblit daitn qanubx (SOANII><Hactpoiiku uMeHn daiina>).

Hmeercst Takke BO3SMOKHOCTh UMIIOPTHPOBATH B POTPaMMy ABOWYHBIN (paiiin JaHHBIX,
yKa3aB [PU 3TOM MapaMeTphl perucTpaiuu B HeM (4ucio kananos, yactora AL, BxoaHoi
nuarasoH). [Ipu 3ToM JaHHBIE B UMIIOPTUPYEMOM (aiiie TOJKHBI OBITh TIPEICTaBICHBI
JBYXOaUTHBIMH LIE€TBIMH YU CIAMH.

Crnemyer HAIIOMHHTD, YTO, B CBSI3M C BO3MOXXHOCTBIO IIPOBOANTE COOP JTaHHBIX C HECKOJIBKUX
yerpoiictB ALIIT ofHOBpeMeHHO, CYIIECTBYIOT CBOM (hailibl TaHHBIX JJIs KQKJ0I0 U3 YCTPOICTB
(“*.dat”, “*.par”), a Taxxe oot daiin s Beeit 3amucu (“*.gfl”). B 3aBucumoctu ot Toro,
XOTHUTE JI1 BbI MpoaHanu3npoBaTh JJaHHbIE, COOpPaHHBIE OT OJJHOIO KOHKPETHOI'O YCTPOWCTBA, WU
OT BCEr0 M3MEPUTEIILHOTO KOMIUIEKCA, HY>KHO NpH 3arpy3ke BbIOpaTh ¢ailn tTuna “*.par” wim
“* gfl” coorBeTcTBEHHO.

5.2 BH3YAIH3ALIUA.

5.2.1 OcHoBHaga naHenb.

VYmpasnenue cOOpOM JaHHBIX, UX BU3yalu3alus, 00padoTKa U aHAIHU3 MPOUCXOAT B
OCHOBHOM paboueM okHe mporpaMmmbl. OkHO umeeT 2 3aknanku: ['padbuku n Cratuctuka. [lepBas
CITY’KHT JUIsl OTOOpaskeHus Tpadudeckoii nH(opmanuu, BO BTOPOH BEIBOJUTCS CTATUCTUIECKAS
nHpopmaIus 1mo cOopy JaHHBIX U PACIIOI0KEHBI KHOTIKH BbI30Ba OKOH HAaCTPOHKH. B 3TOM ke okHe
pacmoI0KeHbl OCHOBHBIE KHOIIKH, YIIPABJISAIOIINE MPOIIECCOM cOopa M MPOCMOTpa JaHHBIX.

OOBIUHBIN BUJT OCHOBHOM TTaHETN YCTAHABJIMBAECTCS B MEHIO <BI/IJI>9<CTAH}1APTHBH71>.
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1. Macmtab X —PazMectuTh Bech Qaiinl B okHe. [Ipu pabome ¢ HECKOIbKUMU YCIMPOUCMBAMU C
PA3HOU CKOPOCMbIO cOOPA ONUHA 3aNUcell PA3HbIX MOOYLel MOdcem Oblmb HeOOUHAKOBOU.

2. Macmrab X — 1:1 — kax 0t Touke Ha rpadukax cCOOTBETCTBYET | TOUKa B MAaCCUBE JIaHHBIX.
IIpu pabome ¢ HeckonbKUMU YCMPOUCMBAMU C PA3HOU CKOpOCmbIO coopa coomeemcmeue 1.1
6ydem docmucHymo 05 2pagura, COOpanHo2o ¢ HauboabuLell Yacmomou, 8 6oee MeOeHHbIX
epaghuxax mouxku 6yoym nponywienst, 4mo 6yoem npugooums K «PblHCKam» Kypcopad.

3. Macmrab X — ycTraHOBKa BpeMeHHU Ha 1 JieneHue ocu X: CTPEJIKH MO3BOJISIOT MEHATh MacIITad
maraMu 1o 1 eIuHuIle pa3MepHOCTH [6]; OKHO TTO3BOJISIET BBOAUTH C KJIaBUATYPhI
IPOM3BOJILHOE 3HAUEHHE.

. Macmrab X — yBenuueHre BpEMEHH Ha JeJIEHUE BABOE

. Macmrab X — ucTopus: KJIMK J€BOM KHOIKOM MBIIIH 110 OKHY OTKPBIBAET CIIMCOK MOCIETHUX
16 ucnoap30BaHHBIX MaclITab0OB

6. BriOop pazmMepHOCTH BpeMeHH (MKC, MC, CEKYHAA U T.[.). 37leCb BO3MOXHA yCTaHOBKA
OTHOCHTEJIEHOTO WJIH a0COTFOTHOTO BPEMEHH (B 4acaxX, MHHYTAX, CEKYHJIaX U MUJUTHCEKYH/1aX )

. Macmrab X —yMeHbIlIeHHe BpEMEHU Ha JiefIeHHE BJIBOE

8. a — MeTKM Havajia ¥ KOHIIa 0JIOKa C MAPKUPOBKOM IMTOJIOXKEHHUS METKH Ha OCH X W 3HAYCHH Y B

JTOU TOYKE
0 — METKHU TPaHHI] CETMEHTOB

9. biok — pacTsHyTh OJOK Ha BCE OKHO

10. bnok — ymanute 610K U3 (haiina.

11. biok — coxpaHuTh OJIOK B OTAETbHBIN (aiin

12. bnok — pa3mep (JUTHTENBHOCTB) OJI0Ka C YI€TOM TeKyIIel pa3MepHOCTH BpeMeHH [6]

13. CermeHTHI — OKHO BbIOOpa TEKYILEro CerMeHTa — nepexo] Ha ero Havajo (ILleadox eBoii
KHOITKOW MBIIITH OTKPBIBAET CIIUCOK CETMEHTOB B TEKYIIEM (haiisie)

o1~

\‘
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14. CermeHTBI — COXpaHUTh TEKYIIUI CETMEHT B OTJCIBHBIN (aiii.

15. CermeHTsI — yanuTh U3 Qaiiiaa TeKyIuil cerMeHT

16. CermeHT — pacTsHYTh (WJIM CKaTh) TEKYIIHH CETMEHT JI0 pa3MEPOB OKHA

17. Ilonoca npoxpyTku

18. Pexxum «IIpocmoTtpay. [locne ocranoBku «IIpocMoTpay HakormieHHbie B O3Y naHHBIE MOTYT
OBITH COXPAHEHBI HA JUCK.

19. Brurouenue 3anucu Ha quck wim B O3Y. [ociie BKiIFOUSHHMS 3aIMCH KHONIKAa 3anuch
3ameHsiercst kHonkou flay3a. [lannbie, coOpaHHbIe B Oydep B peKUMe MPOCMOTpPa 10
BKJTIOYEHUS 3aIIMCH IIPU 3TOM TEPAIOTCS O€3BO3BPATHO.

20. OcTaHnoBKa 3amycy W/WIU TPOCMOTpAa.

21. HaBuramus — nepexo/1 B Ha4aJio 3armucHu.

22. HaBuranus — cIBUT Ha3aj Ha 1 skpaH.

23. HaBuraius — caBur Brepea Ha 1 skpaH.

24. HaBuranus — rnepexoj B KOHEIl 3alluCH.

25. CrarycHas cTpoKa.

26. IH1uKaTop yCIemHoro 3aBepIieHus 3amucH (Cepblii — 0XKHIaHue WK MPOIECC BBOJIA,
3€JIEHBIN — YCIEIIHOE 3aBEPILEHUE 3aIIUCH, KPACHBIN — cOOH Mpu 3aIucu).

27. Innukatop TeKyIIero MoJIoKeHUs Kypcopa.

28. [lomo>xeHue JIEBOTO Kpasi OKOH B BRIOpAaHHOH pazMepHOCTH BpeMeHH. [Ipu BBosie uncia B 3T0
OKOIIIKO IIporpaMma MepeMecTUTCS Ha COOTBETCTBYIOIIEE MECTO B 3aIIHCH.

29. naukatop BKITIOYEHUS alapaTHOW CHHXpOHU3ay. KMk 1eBOi KHOIIKH MBIIIH T10
WHIUKATOPY BBI3bIBACT OKHO «Hacmpotixa obopyoosanus/Hacmpotika cunxponuzauuuy .

30. Mlanukatop BKIIOYEHHUS PEKUMOB 3anucH cepuil. Kiuk 1eBoil KHOMKH MBIIIH 110 HHAUKATOPY
BBI3bIBAET MEHIO OKHO «Pacuupennsie HACMpoKu 3anycKay.

|_: 0.248Ch 3 1
31. Jlerenyia. 3HayeHue CUTrHaJA O] KypcopoM B — Pt
o o ) | I
BbIOpaHHOI Touke. ll{eruok mpaBoi KHOMKO¥ 110 =
0003HAaYEHHIO COOTBETCTBYIOIIETO KaHajla OTKPHIBACT I 2k
JOCTYII K TapamMeTpam rpadpuka v vstle

Rename Plot

32. Kypcop. AKTUBHBII Kypcop (0oJiee ToICTast TUHUS; aKTUBUPYETCSI IMETYKOM MBIIITU B TAHHOM
OKHE) MOXHO TIepeMeniaTh cTpenkamu € u =2 1o oaHoi touke; Ctrl+ € u Ctrl+-2>
nepeMeniaroT Kypcop Ha 10 TOYeK B COOTBETCTBYIOIILYIO CTOPOHY.

33. 3axazKa OKHa KOHTPOJISI M YIIPaBIeHHUS cOOpOM TaHHBIX CTaTUCTHKA.

34. 3aknaaka okHa 0ToOpaskeHust JaHHbIX [ paduki.

35. JlocTyn kK KpaTKOMY MEHIO HACTPONKHU TpadUKOB IS JTFOOOTO U3 KAHAJIOB, OTOOPAKECHHBIX B
JaHHOM OKHe. YacTh HacTpOeK MOKHO MEHSITh B MPOIIECCe MPOCMOTPA, 3alHCH UK BO BPEMsI
nay3bl, HEKOTOPBIE BCTYMAIOT B JCHCTBHE TOJIBKO MTOCIIE OCTAHOBKH W TIOBTOPHOTO 3aITyCKa

pesxxuMoB «IIpocMOTpy» HiH «3anUCh»: x| |Z|
a TUIl JUHUU Tpaduka E
0 uBeT TUHUM rpaduka Paspaoe 33
B YMCJIO 3HAKOB MOCHe 3aniaToi B jgerene [31] \\ ?
r dopmar otoOpaxkeHus AaHHbIX (Koxbl AL, amrunTyaa e B—L‘\ —
BXOJIHOTO CHTHAJIA B BONBTAX MM 3HAYEHHUS C YIETOM = . |
KaJTMOPOBOYHBIX KOOPPUIIEHTOB) —
I MHAUKAIWS KATHOPOBOYHBIX KOAD(HHUIIMEHTOB IS hi§
JAHHOTO KaHasia oK —
e

€ TIepexof B OKHO «Hacmpotixa omobpadicenus KaHanioey.
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5.2.2 HacTpounka OKOH.

52.2.1 Hacmpouka OKOH.
Hocrym k okHY «Hacmpotixa okon npocmompa 2paghuxogy OCyIIEeCTBISETCS 4epe3 OCHOBHOE

meto nporpammsl <HACTPOMKI>><HACTPOMKA OKOH>. B 1aHHOM OKHE HACTPAHBAIOTCS
CJICAYIOIINE TapaMeTphl: KOJIMYECTBO OKOH U MX PACIOIOKEHUE Ha KpaHe, (hopMaT u mapameTpsl
0TOOpaKeHHs Ocell KOOPAUHAT, TUII HIKAJbI OCH Y, TapaMeTPhbl CETKH OKOH, YCTaHABIMBAIOTCA
JaTna30Hbl TPAQUKOB U PEXKUM aBTOMACIITAOMPOBAHUS, 33JAIOTCS TTApaMETPhI Kypcopa 1
3yMMHUpOBaHus. B 3ToM ke okHe 3aaetcs pa3mep Oydepa npocmotpa, coznaBaemoro B O3V B
pexume «IIpocmoTp» (cm. 1m.4.2.). OKHO COAEPKUT ABE 3aKJIAJKH, HIKHUE YaCTH KOTOPBIX
TyOIUPYIOTCS, @ BEpXHHUE TAOJIHIIBI 33/1a0T TapaMeTPhI JICBOU U MpaBoi ocei Y.

HacTpoiika obLmx napaMmeTpoB OKOH 1 NapameTpoB fieBon ocu Y.

14a

146

x|
1 1 ¥ \ N ) \ AN
Homep HazeaHue okHa Hasganue ocu  (AsTomacwrall Makcumym | MUHWAMYM I CeTka SEos F LSBT | oy
KMA MacwTal AENEHUA CETKH
1 EEN mKB BKMIOYEH 5.000 BLIKNIOYEH | ~|KPYNHAA ~|ABTONOAGOP |+
2 3K 1 OTMeTKA BKNIOYEH 5.000 BbIKNIOYEH ~ val‘lHaﬂ vAéfﬂﬁg,u;ﬁdb' ~
3 Window 3 BKMIOYEH BEIKMIOYEH |~ |KpyNHAA ~|ABTONOAGOR |+
12 4 Window 4 BKNIOYEH BbIKNIOYEH ~|KpynHaa & ABTono,u,ﬁ"ofp’ ~
\5\ Window 5 BKMIOYEH BEIKMIOYEH | ~|KpyNHaA ~|ABTONOAGOR |+
6 indow 6 BKMNIOYEH BLIKNOYEH ~|KpynHaa ~AeTonoAfop |+
7 WindoW“}\ BKNIOYEH 5.000 BLIKMIOUEH | ~|KPYNHAA ~|AeTonogBop |+ /
8 Window 8 BKNIOYEH 5.000 BbIKMNIOYEH ~|KpynHaa ~|ABTONOAGOR |+ /
12a _ /
= 7 148
OBmye napamerpbl
120 | —_ UWCMD DKOH Ha 3KpaHe g 2 MokasblBaTh nereHay 2 fopcop /
X
T PaccroAnme 4o acu Y Hoo £E ATOURKO RSB ORHeRT, Bua nepecedeHna 3 EMPTY_SQUAF
d // HazpaHue okHa cnpasa [V
1 2B | — Paspagoe nocne sanaoii no ock Y § 2 KiokgfLieaTh MC Ha OCH EREMEHN [V Bug kypcopa ‘g LONG CROSS 14r
- L
/ PazpAA0e NOCAe 3aNATOA N0 0cH X g 3 b AaHHbIE BO BpEMA Beoga [V BET KypCOpa COBNAAaeT ¢ LEeToM rpadmka
1 2F / L0 ABnBHHRA N0 acH i n MER MOZYNA K HA3BAHWIO kaHana [
/ it Zoom ﬂTuano ock X
1 2;[ Ctrjfeft Mouse Button (Ctri+Right= unzoo"n
: —[15
Hacipelnis napaueRon npocyaipa 0BATENACTPOAKISEHE 1 Ha BCe OKHA /
1 3a ————— Paamep Bydepa npeanpdemoTpa, § 64 p P L
/Ic:soﬁo,quo 037'( / \ | \ \g\ ‘ 16
136 —
12| T12x] ] 123 | 12u \ 126| N2 12w
1. Howmep oxHa

Hw

o o

©o

10.

HasBanue okHa (B 3TOM Mo0JjI€ 1OCI€e JBOMHOIO MIETYKa MBIIIbI0 MOYKHO ITEPEMMEHOBATh OKHO —
HOBOE€ Ha3BaHue OyneT oTpakeHo B OCHOBHOM OKHE)

3akiaaka BKJIIIOUEHHUS IPaBoi ock Y M YCTaHOBKH €€ ITapaMeTpoOB

HaszBanue ocu Y (B 9TOM mosie nmocje JBOWHOro HIeTYKa MBIIIBIO MOKHO IT€PEUMEHOBATH OCh —
HOBOE Ha3BaHUE OyeT oTpaxeHo B OCHOBHOM OKHE)

BxuroueHure u BBIKIIIOUEHHE aBTOMAcIITada 1o JeBoid ocu Y

[Ipu BBIKIIIOUEHHOM aBTOMACITa0e MOKHO BPYUYHYIO 33/1aTh MAKCUMYM M MUHHUMYM I10 JIEBOI
oc Y NJisl JaHHOTO OKHA (MOYKHO Take 3a71aTh B OCHOBHOM OKHE JIBOWHBIM IIIETYKOM JICBOU
KHOTIKU MBIIIX [0 MAaKCUMAJIbHOMY HJIM MUHUMaJIbHOMY 3HaY€HUIO Kbl OCH Y)
[Tepexmrouenue macitada aeBoit ocu Y ¢ IMHEHMHOTO («BBIKIIOYEH» Ha JJOTapu(PpMUUECKH
(«BKITFOUEH)

VYrpaieHue maroM ceTky JeBoi ocu Y (KpyIrHasi Wi MeJKas)

Yucno nenenuit neBoi ocu Y (ABTOMOAOOp WIIH 33JJa€TCsI B SIBHOM BH/IE)

Br160op 11BeTa ceTku (IIeT90K JIEBOW KHOIKH MBIIIHA B COOTBETCTBYIOIIEH SUCHKEe aKTUBHUPYET
npoleypy BbiOOpa 11BeTa)
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11. Beibop ¢ona 1151 JaHHOTO OKHA (IIEeTIOK JICBOW KHOIKH MBIIIA B COOTBETCTBYIOIIEH sSUCHKe
aKTUBUPYET IPOLIeypy BbIOOpaA 1[BETA)
12. TTapameTpsl, 0OIIHE I BCEX OKOH:

12a ymcno oKoH ajis oToOpaxenus rpadukos (1-8)

126 paccTosiHHME OT JIEBOTO Kpasi OKHA 10 OcH Y B MUKCENIX (PEeryaupyeT UPUHY MO, B
KOTOPOM pa3MeIaeTcs IIKana ocu Y ; MpH OOJIBIIOM YHCIIe 3HAKOB Ha mIKaie Y MOXKET
BO3HUKHYTh HEOOXOAMMOCTh YBETUYUTDH HIUPUHY STOTO MOJIST)

12B ycTaHaBiIMBAaeT KOJIMYECTBO 3HAKOB IOCIIE 3AISTON [l 3HAUEHUH 10 ocu Y

12r ycranaBiaMBaeT KOJIMYECTBO 3HAKOB IOCIE 3aIIATON JJI 3HAYEHHH 10 ocu X

121 MeHsieT yucio aeneHui Ha ocu X

12e ympaBieHue 0TOOpakKeHHEM JIETeH bl CIIPaBa OT OKOH IpaduKoB (OTKIIOUYCHHE
0TOOpaKEHHsI YBETMYMBACT IIUPUHY OKOH Tpa(uKOB)

12 pa3memiaTh 0Ch X TOJBKO MO CAMbIM HHKHUM OKHOM WJIM MO Ka)KIbIM OKHOM

(12 u 123 mo3BosArOT OoJiee 3P PEKTUBHO HCIIOIB30BATH BHICOTY IKPaHA)

123 pa3meleHue Ha3BaHUSI OKHA CIIpaBa WM HEMOCPEICTBEHHO M0/ OKHaMU IpaduKoB

12u ycraHoBKa pexuma yBenunueHus (zoom): [Ipsmoyronsauk, Tonbko no ocu X, Tosbko 1o
ocu Y, Bokpyr Touku (OKpECTHOCTH Kypcopa MBIIIIH )

12k mo3BOJISIET HE AOOABIATH HOMEP MOJIYJIA K HA3BaHHUIO KaHalla
(pu padote ¢ 1 ycrpoiictBoM ALl 5KOHOMUT MecCTO B JIereH/Ie)

121 BO3MOKHOCTB OTKJIFOUUTH PUCOBAaHUE rPa)MKOB BO BpeMs BBOJIA (3aMKCH) B CIIy4ae, €CIu
HaOII0/1al0TCS MPOITYCKH IaHHBIX IIPU BBOJIE — YCKOPSET pabOTy CUCTEMBI;

12M moka3pIBaTh I MUJUTMCEKYHbl HA OCU BPEMEHHU
(st pasmepHOCTH BpeMeHHn AOcoaroTHOe BpeMst 1 OTHOCHUTEIbHOE BPeMsi)

13. Ynpasnenue mapamerpamu pexuma «lIpocmorpy»:

13a pasmep Oydepa, Boaensiemoro B O3V nmst XpaHeHHs TaHHBIX, COOPAHHBIX B PEKUME
«IIpocmoTp»

136 undopmarus o 6ydepe npocMoTpa: 00beM AOCTYIHOM Aisi hopMupoBanus oydepa
«IpocMoTpa» oneparuBHoi namsaTH (paseH 90% cBobonnoro O3VY) u JIUTEIBLHOCTD
coxpansieMoro B Oydepe gpparMeHTa mpu TeKyIux napaMerpax coopa JaHHBIX B
eIMHUIAX, BRIOpaHHBIX B TIoJie [6] OCHOBHOM MaHEeH.

14. Ynpasnenue napaMeTpaMu Kypcopa:

14a BuA TOYKH NEepeceueHusi TOPU30HTAIBLHON U BEPTUKAJIbHOM IMHUU Kypcopa

146 Bug kypcopa (kpecT OOJBIION UM Malblii, BepTUKAIbHAS JTUHUA)

14B BO3MOKHOCTBH 33J1aTh IIBET KaXJI0T0 Kypcopa, COBIAIAIOIINMA C IIBETOM
COOTBETCTBYIOLIETO eMy rpaduka

14r BbIOOp 1BETA Kypcopa (IBOWHOM IIETYOK JIEBOM KHOMKON MO IIBETHOMY NPSAMOYTOJILHUKY
aKTUBHPYET MEHIO BBIOOp I[BETA

15. Bo3MOXHOCTb 3a/1aTh JUI BCEX OKOH IMapaMeTphl TEKYIIET0 OKHA
16. BeIxoJ ¢ coxpaHeHHEM H3MCHEHHMA
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BkntoyeHne npason ocn Y U HacTpomnka ee napameTpos.
1 2 3 4 5 6 7 8

ﬁﬂac‘rpo'ﬁna OKOH npotMoTpa rpadukos ll
OcHogHble HacTpoiiki odu’Y | HacTpofiku npasol ocu 'Y I
t t \ \ \
Bropaa ocb Y | Hazeanue ocy  |ABTOMacwTalb Makcumym | MUHWMYM ﬂorgpnmmmec CeTka YMCno AeneHui
Kni macwral
i BLIKNMIOYEH |+ BKMIOYEH 0.000 0.000  [BEIKNKOYEH  |v|KpYNHAA ~iABTONoAGop |+
2 BKNKOYEH |+ |MB BLIKMKYEH 0.100 -0.100 |eblkniYeH  |~|kpynHaA ~|5 ~
3 BLIKMIOYEH |+ BKMIOYEH 0.000 0.000  [BEIKNKOYEH  |~{KPYNHAA ~|ABTONOAGOR |+
4 BLIKMIOYEH |+ BKMIOYEH 0.000 0.000  |BBIKMKOYEH  |~|KPYNHEA ~|ABTONOAGOR |+
5 BLIKMIOYEH |+ BKMIOYEH 0.000 BEIKMIOYEH | ~KPYNHAA ~|ABTONOAGOR |+
6 BLIKMIOUEH |+ BKMIOYEH 0.000 BEIKMIOYEH | ~|KPYNIHAA ~|ABTONOAGOR |+
7 BLIKNIOYEH |+ BKMNKYEH 0.000 00 BLIKNIOYEH ~|kpynHaAa ~|AeTOnoabop |~
3 BLIKMIOUEH |+ BKMIOYEH 0.000 0.000  [BBIKMKOYEH  |~|KPYNHAA ~ABTONOAGOR |+
| OGuye napamerpb!
UMD OKOH Ha aKpaHe §12 MokasblBaTh nereHay 2 Hypcop
- Otk X TONBKOD B HICKHEM OkHe [V
PaccToAHKe go ook Y g‘sg Bua nepecedenna g‘EMPTY_SQUAF
’ " HazeaHue okHa cnpasa [V 5
Paspanos nocne 3anAToi no ocu Y ﬁ 2 MMOKA3LIEATE MC HA DCH BPEMEHK [V Bug kypcopa iLONG CROSS
Pazpanoe nocne 3anAToi No ook X %3 OTofpaKaT AaHHbIE BO BpEMA BBOA [V LiBET KyPCORa COBNAAAET ¢ LUEETOM roadmka T
Ucno AeneHuii no ook X g"‘ He A0BaenATe HOMER MOAYNA K HAZBAHWIO Kanana [
Peskum zoom avToano otk X GiEennon
Cirl+Left Mouse Button (Ctrl+Right = unzoomj
I o ;
| 5 2 ¢ KonupoeaTe HACTPOMKW OKHa 1 Ha BCE OKHA
Pa3mep Bydepa npegnpocmoTpa, MB g 54
|CeoBogHo 03Y: 82 MG | oK ‘

Hcnonb3oBanue npaBoﬁ ocu Y OKa3bIBaeTcs qpeSBanﬁHo ITOJIC3HBIM B TCX ClIy4dasaX, KOTda
KEIaTCJIbHO OTO6pa3I/ITI> B OJHOM OKH€ I‘pa(bI/IKI/I CHUTHAJIOB, CYIICCTBCHHO pa3JIMYaromInxcs mo
3HAYCHUIO aMIUIMTYbI.

1. Howmep oxHa

2. Bxutouenne BTOpo# (mpaBoit) ocu Y ai1s m000oro okHa. Kakne MMEeHHO KaHallbl B JAHHOM OKHE
OyayT oTOoOpakaTbCsi OTHOCUTEIBHO MpaBoii ocu Y, Bbl MoxkeTe BHIOpaTh B MEHIO
<HACTPOMKW>-><HacTpoiiku kaHaIoB>

3. Hazpanue ocu Y (B 3TOM IoJie Mociie IBOMHOTO MIETYKa MBIIIBI0 MOYKHO IEpEMMEHOBATh OCh —

HOBOE€ Ha3BaHue OyneT oTpakeHo B OCHOBHOM OKHE)

BxuroueHue u BeIKIIIOUEHHE aBTOMacITada o rnpasoit ocu Y

[Tpy BBIKJIFOYEHHOM aBTOMACIITA0€ MOKHO BPYUHYIO 33/1aTh MAKCUMYM U MUHMMYM IO JI€BOM

ocH Y Ui JAaHHOTO OKHA (MOXKHO TakXke 3a1aTb B OCHOBHOM OKHE JIBOMHBIM LIEITYKOM JIEBOI

KHOIIKH MBI 110 MAaKCUMaJIbHOMY WJIM MUHUMAJIbHOMY 3HaYEHHIO IIKaJIbI OCH Y)

6. Ilepexmouenne macmrada mpaBoit ocu Y ¢ JIMHEHHOTO («BBIKITFOUEH» Ha JIOTapu(hMUIESCKAN

(«BKITFOUEH)

VYrpasieHue marom ceTky mpaBoi ocu Y (KpyIHas WM MeJKasi)

8. Uwucno nenenuit npaoii ocu Y (ABTONOIOOD MM 33JJa€TCS B SIBHOM BHJIE)

o &

~
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5.2.2.2 bbicmpsbilt docmyn K HacmpoUKaM OKOH.

H_IGJ'ILIOK HpaBOfI KHOITIKOH B II0JIE OKHA BEI3BIBAET KpaTKO€ MCHIO HaCTpofIKI/I JaHHOI'O OKHa.
WHWBUIyalIbHbIC HACTPOUKH OKHA MOKHO MEHSTH B MPOIIECCE IPOCMOTpA MK 3aIUCH, 00IIre
HaCTpoﬁKH BCTYIIAIOT B I[CfICTBI/IC TOJIBKO ITIO0CJIE OCTAHOBKH M ITIOBTOPHOT'O 3allyCKa PEXUMOB
«IIpocMoTp» WK «3anucey.

4LGraph2, sepcun 2.20; file C:\LGraph. t.dat £z HacTpolika okua 1

@afin Hacrporikk Bua  Brok Mapawerpet AL YTwnnTer Language O nporpamme!

x

a2l Hadano pnoka KoHew bnok| HHAHBHAYaALHEIE HACTPORKH
1.80- % 0.0030 00081

160~ Y2-0.0373 ¥2,-0.2672

o 16 Marcuya 52,000
1.20-
e Mivwiraps 22,000

Heromacurall

[N
o

0.80- Ueerdona |
060~
040-
0.20- D6ume HacTpofik

R Mok zseigar neremy
0a-

040~ Hucn aeneraino oo 35

060~ Bun kspeopa 3 LONG CROSS
aa0-

1.00- /
1.20- : U U U U BIPOBHATE OKHA

1.40-
e e

-2.00-

—

1. JIns Texkyiero okHa:
la — BKJIIOYEHHE aBTOMAaTHYECKOI0 MacllITaOMpoOBaHUs MO ocu Y
10 — py4yHasi yCTaHOBKa MaKCUMAJIBHOTO U MUHUMAaJILHOTO 3HAYEHUH 110 ocH Y
(pu BBIKJIFOYEHHOM aBTOMAcCILTa0e)
2. Jlns BceX OKOH OJJTHOBPEMEHHO:
2B — OTKJIFOYAET OTOOpakeHHE JIeTeH b (YBEIMYHUBACT MIMPUHY pabovero okHa)
2T — MEHSET YUCIIO0 JEJIEHNI Ha OCU X
21 — u3MEHEHHUE BUJa Kypcopa
3. BoccTaHoBHTE pa3Mep OKOH 10 YMOJTYAHUIO (ClIeaTh BCe OKHA PaBHOTO pa3Mepa)
4. Tlepexon B okHO «Hacmpotixa omobpadiceHusi Kananiosy.

5.2.2.3 Pexum “ZO0M”.

[Ipu npocmoTtpe rpadukoB, MoyuyeHHBIX B pe3yibTarte onpoca AL, nim naHHbIX,
NPOYNTAHHBIX U3 (aiisia, MOKHO BOCIIOJIb30BAThHCS PEKUMOM U3MEHEHHUs Pa3pelleHus] pUCYHKa:
IpH HAKATUH OJHOBpeMeHHO KiaBuii Ctrl u ieBoit KHOITKH MBI MOXHO 0003HAYHUTh Y4aCTOK
115 yBenmuueHus (zoom in). Pexxum paboThl 3T0# QyHKIMH (BBIACICHUE TPSIMOYTOJIbHHKA,
YBEJIMUEHHUE TOJIBKO IO Ocu X WM Y, YBEIMUEHUE OKPECTHOCTEN Kypcopa) 3a4aeTCsl B MEHIO
<Hactpoiika> = <Hacrtpoiika okou> [6:1].

OnuoBpemenHnoe Haxkatue Ctrl v mpaBoii KHOITKK MBIIITH TPUBOIUT K YMEHBIIICHUIO yUacTKa
rpaduka (zoom out).
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5.2.24 UsmeHeHue pa3mMepos OKOH.

[Tpu oTkpeITHHN 2 ¥ O0JIEE OKOH WX pa3Mep MO YMOJYAHUIO YCTAHABINBACTCS OJJMHAKOBBIM.
OpnHako eciy MOMECTUTh KypCOp MBIIIN Ha TPAaHUIy MEXy OKHaMHU (Kypcop IIPH 3TOM MEHSIET
dbopMy), 1eBOH KHOIIKOM MBIIIM MOKHO TSIHYTh 3Ty TPaHUILy BBEPX WUJIM BHU3, MEHSISI COOTHOIICHKE
COCCOAHUX OKOH.

& |

% MMMMM’\MM

= uUUUUUWUWVUU

= HH | HiH

170~ 4,'\ 0.088Ch 3
T W

5 MMWM

=

1%185 o s e i 015 | ——01670n 2

BoccranoBuTh ucXoHbIN (paBHBIN) pa3Mep OKOH MOXKHO B OKHE HACTPOIKHU OKOH,
BBI3BIBAEMOM B OKHE IICITYKOM npaBoﬁ KHOIIKHW MBIIIH. 21.]'[5[ OTOI'0 HY>XHO HaXaTb KHOIIKY
BbiposHssmb okHa [3].
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5.2.3 HacTtpowka kaHanos.

OxHo «Hacmpotixa omoobpadsicenus kKananos» uMeeT 2 3aknanku: [ padguueckue napaMerpsl U
[Ipoune nmapameTpsl.

B niepBoii 3aat0Tcs Ha3BaHUA U3MEPUTENBHBIX KAHAJIOB U OKHA, B KOTOPBIX OHH JTOJKHBI
0TOOpaxaThCsl, a TAKXKe TUII U [IBET COOTBETCTBYIOLINX UM JIMHUHN TpadoB.

Bo BTOpOIi 3aKnanke BBoasATCS hopMaT orodpakenust faHHBIX (koel AL, BonbTel ummn
MOJIb30BATEILCKUE KATMOPOBKH ), KATMOPOBOYHBIE KOI(PPUIIMEHTHI M KOJMYECTBO OTOOPAKAEMBIX
3HAKOB I10CJIE 3aAIATOM.

s ynobcTBa UCIoNb30BaHUs KaHAJbI B 00111el Ta0nuie MOXKHO OT(hUIBTPOBATH IO
ycrpoiictBy ALIL, K KOTOPOMY OHU OTHOCATCS. DTO MOXKET OBITH yI0OHO IPpU OOJIBIIOM
KOJIMUECTBE YCTPOMCTB, 3aJ€ICTBOBAHHBIX B COOpE TaHHBIX.

Bce BBe/ieHHBIC HACTPOUKHU COXPaHSIOTCS B (aiiie HacTpoek Igraph2.grb u aBromaruuecku
BOCCTAHABIIMBAIOTCSA MIPH CIEAYIOLIEM 3alyCKe IPOrPaMMBI.

1 3 4

2

%Hac‘rpoﬁxa oTobpaxkeHus Karianos ES l]
Mpaduyeckue napametpel | [Mfouue napamMeTpel
1 I T _I
HazeaHue OKHO EBIBOAA Otk JuHMA Lleet Moayne Kpent
Ch 1 OkHo 1 ~leeaa ~ THIN_LINE ~| E-14-440 0
Ch 10 OKHO 1 ~|Mpagaa ~ THIN_LINE v“-5-1 4-4400
Ch13 OkHo 2 ~/Negan ~ THIN_LINE v‘-E-1 4-440 0
Ch 16 OkHo 3 ~|Mpagan ~ THIN_LINE 73- E-14-440
12 \ fbuanp KaHanoe COXPAHWTE M BBIATH - 15
2 NokasbieaTs Bee kaHankl MPUMERUTE ' E
- BrIATH Be3 coxpaHeHua

éjHac‘rpoﬁKa oTot paXKeHua KaHanos ll
[paduyeckue napdverpel  Mpoyqe napameTpel
\ U / 4 / ! y
HazeaHue Dopmat Pazpagoe G BT Mogyne Kpe#t 2]
| macwraba CMELEHUA
Sound BoneTel ~3 1.0000 0.0000
KaHan 3 BoneTel {:3 1.0000 0.0000 E-14-140 (3R34558)
Vibro BoneTel ~3 1.0000 0.0000 LTR11 {5R813984) LTR-EU-2 (1R813450)
Ch 1 BonbTel ~3 0.0000 0.0000 E-14-440 0
Ch 5 BoneTel i3 0.0000 0.0000 E-14-440 0
Ch 10 BonbTel {3 0.0000 0.0000 E-14-440 0 14
DUNLTP KAHANoe i v
12 ‘P COXPAHWTE W BLIATH L 115
0KA3LIBATE BCE KaHanNb! | TPMMEHNTE l 7 /
g BrIiTH Be3 coXpaHeHua

Wudopmanus o kaHasax, coJiepKaliuxcs B IPOYTEHHOM ¢aiisie, JaHa Ha KelToM (oHe.
1. Ha3Banue rpaduka (TyT MOXKHO IIEpPEMMEHOBATh Tpa(uK); OTpakaeTcs B JETEH/I€ B OCHOBHOM
OKHE
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2. YcTaHOBKa OKHA, B KOTOPOM OYJET BBIBOAUTHCS IpaUK AJisi JAHHOTO KaHalla, WA OTKIIOUYEHHE
otoOpakeHus rpaduka

3. Bb16op oToOpaskeHusi JAHHOTO KaHajla OTHOCUTENBHO MPaBOi WK JIeBOM ocH Y (BKIIIOUCHHE
npaBoii ocu Y u ee napamerpsl — cM. <HACTPOMKI>-><Hacrpoiixu Okon)

4, Tun nuHuu rpaduka u ero BEIOOP

5. liBer nuHuu rpaduka. BeiOop 1mBeTa ocymecTBIseTCs HAXKaTUEM Ha IIBETOBOE T10JIE

6. Tum u cepuitHbIi HOMEP U3MEPUTEITLHOTO MOTYJIS

7. Tun u cepuiinbiii Homep kperta LTR (s mogyneit cepuun LTR)

8. ®opmar otobpaxenus naHHbIX (koael ALl amminTyaa BXogHOTO cCUTHANIa B BonbTax wim
3HAYCHUS C YI€TOM KaTHOPOBOUHBIX KO (PUIIEHTOB)

Buumanmue! Bei6op orobpakenust B Bosibrax (BonbThl) wiu ¢ yaeTom

KaarOpoBouHBIX KO3 ¢unrentos (KanuOpoBka) BIUsSET U Ha TO, B KaKOM (hopMmaTte

JaHHbBIE TIEPEJAI0TCs KAaHAJIIOM Ha T€ IUIaruHbl, KOTOpbIe pad0Tal0T HEMOCPEACTBEHHO

C TaHHBIMH KaHaia (Kak, HarpuMmep, Lludpossie GMiIbTpel), a TakKe HA TO, B KAKOM

BU/IE TUIaTMH BBIJACT JaHHbIC Ha rpaduKu W/Win B Gaili, T.e. yUUTHIBAIOTCS JIN

TUTArHHOM KaJIMOPOBOYHBIE KOA(PPHUIIMEHTHI TTOIb30BaTEIIsI.

9. Yucio 3HaKOB MOCIIE 3anaToi mo ocu Y

10. KanmuGpoBounslii k03 duiment macmrada JUist JAHHOTO KaHaja (110 yMOJIYaHUIo paBeH | s
BCEX KaHAJIOB); YCTAHABIMBACTCS B MPOIEype KamuOpoBKH (cMm. 1m.3.3.5.)

11. KanuGpoBouHbIil K03((HUITHMEHT, 3a1al0NIHIA CMEIICHHE HYJISI U1 JAHHOTO KaHaia (110
yMoJT4aHu0 paBeH 0 s BCEX KaHAIOB); U3MEHSETCS B Tpoleaype Kanuoposku (cM. 1m.3.3.5.)

12. ®unpTp AN COPTUPOBKU 00padaThiBaeMbIX KaHAIOB 110 MoaysiM ALITT

13. IIpumeHUTH TEKyIllee 3HaUEHHUE HACTPOEK JIJIsl BRBIOPAHHOTO KaHaja

14. BsliiTH, COXpaHUB BHECEHHBIE U3MEHEHUS

15. BeriiTu 6€3 coxpaHeHUsI BHECCHHBIX U3MCHCHUI

5.2.4 OkHo Jlyna.

5.24.1 Paboma c nynod.

[To3BossIeT AETAIBPHO pacCMaTPUBATh 3allMCAHHBIA CUTHAJ MPU OOJIBIIOM YBEIUUEHUU U
U3MEPAThH PA3TUUUs MEKAY IBYMs TOUKaMU CUTHaJIa (CUTHAJIOB) 110 aMIUIMTY/JIE U [0 BPEMEHU C
BBICOKO# TOYHOCTBI0. OTKpBIBaeTCst U3 riaaBHoro MeHwo <BUJ[>2><JIVITA>. TIpu 3TOM y KHOTIKH
MEHIO HaCTPOMKH rpa)ukoB B BepXHEM NpaBoM yriry OCHOBHOM MaHEIH NPOTrpaMMBbl MOSIBIISETCS
MEHIO BbIOOpa rpad)uueckoro okHa, B KOTOpoM OyzieT ucnoib3oBaHa Jlyna. BeiopanHoe okHO ¢
VCXOJHBIM CUTHAJIOM BCEI/Ia PACIIONAraeTCsl BBEPXY.

HpI/I HCIIOJIBb30BaHUU .Hyl'II)I B BCPXHEM OKHEC MOKHO IIPOU3BOJUTH CICAYIOIINEC I[GI\/JICTBI/ISIZ

Y8 HaxaB u yiep>KuBas JIEBYIO KHOIKY MBIIIH, MOKHO PACTSHYTh IPOU3BOJIBHBIN MPAMOYTOJILHUK
— ronaJialouii B Hero rpaduk OyneT oToOpaxarbesi B HUXKHEM OKHE (okHe JIyrbl).

JEj Hlenqox npaBoﬁ KHOIKOM y6HpaeT MMPpAMOYTOJIBHUK, JaBast BO3MOKHOCTB CO31aTh €0 CHOBA.

‘B Tlpu HaBeneHUM Kypcopa Ha KOHTPOJIBHYIO TUIOMIA/KY B TIPABOM HHKHEM YTy TIPIMOYTOJIb-
HHKa Kypcop MPEBPAILIAETCS B PyKY — MOKHO PACTAHYTh WIIH CKaTh IMIPAMOYTOJIBHUK, MEHSS
IIPU ATOM 30HY OXBaTa JYIbl U, COOTBETCTBEHHO, O0eCTIeYMBaeMOe €l yBeIMUCHHE.

‘B Tlpu nonagaHuu BHYTPh MPAMOYTOJIBHUKA KYPCOp IPEBPANIAETCS B KUCTh PYKU — TENEPH,
Ha)kaB JIEBYIO KHOIIKY MbIIIU, Bel MoeTe nepememars Jlymy.

‘B JIBOMHOM IETIOK JIEBOM KHOMKON BHYTPH MPSIMOYTOJILHHUKA PACTATUBAET €10 HA BECH DKPaH 0
ocH Y.

‘B 1llea4ok JIeBOM KHOMKOM 3a IpeJieiaMy IIPAMOYTOJILHUKA IEPEHOCUT €I0 B 3Ty TOUKY.
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1. BeiOpanHOe OKHO ¢ rpadMKaMH 3aliCaHHbIX CUTHAJIOB

2. Be1Oop OKkHa /17151 OTOOpaKEeHUS

3. KoHTposbHas TUIOMAAKA «TYMbD) - € MOXKHO BOCHOJIb30BAaThCS, YTOOBI U3MEHUTh Pa3Mephbl
IIPSIMOYTOJIBHUKA.

4. OKHO Jynbl C U3MEPUTEIBHBIMU KYypCOpaMu

5. 'panune! aynel. B okomikax — koopanHaThI IO 0csiM X U Y COOTBETCTBYIOIIMX I'PAaHUL]
IPAMOYTOJIbHUKA. MOKHO U3MEHAThH I'PaHULIBI BPYYHYIO, BBOJS YHCIIO B COOTBETCTBYIOIIECE
OKOIIIKO.

6. I3mepuTenbHbIe KypcOpBbl

7.Pa3HOCTh KOOPAMHAT ABYX KypcOpOB B OKHE JIymbl

8. KoopauHathl KpacHOIo H 3e/1eH0I0 KypcopoB 1o ocu X

9. KoopauHathl KpacHOTO | 3e71eHOT0 KypcOpoB 1o och Y

10. B03MOXHOCTb OTKJIFOUEHHS PUBSI3KU KYpCOPOB K TOUKaM rpadukoB

OcTanbHbIE DJIEMEHTEI yHpaBJICHHUSA COBIIAAAOT C «OCHOBHBIM OKHOM)) porpaMmbl
(<BUJI>-><CTAHJIAPTHBII>)

5.24.2 Hacmpodka nynbl.
L. I[OCTYH K OKHY HAaCTPOCK JIYIIbI OCYHICCTBIIACTCA Y€PEC3 I'NIaBHOC
termpeces’ NN MeHI0 <HACTPOUKU>-><HACTPOUKA JIVIIBI>. B nanHOM OKHE

Leer ypcona2 [

MO>KHO H3MEHUTH 1IBETa KYPCOPOB U paMKH TyTibl. J[71s1 BBIOOpa 1BETa
HYKHO IIEJIKHYTh JIEBOW KHOIMKOUW MBIIIH MO COOTBETCTBYIOIIEMY OO
U BBIOpATh OJMH U3 MPEAT0KEHHBIX IIBETOB.
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5.2.5 CermeHTbl 1 MeTKM B hanne.

5251

Paboma ¢ ceameHmamu u Memkamul.

[Tpouecc 3anucH 1aHHBIX B (aill MOKET HEOJHOKPATHO MPEPHIBATHCSA M BO3OOHOBIIATHCS IO

JKEJTaHUIO Toib3oBarens (cM. 1.4.4.). B aToMm citydae moirydeHHbIi (aiin OyaeT cocTosITh u3

HECKOJIbKUX MOCIIE0BATEIbHBIX CETMEHTOB 3alUCH, Pa3/IeICHHBIX MPOU3BOJILHBIMU (3a/laHHBIMU
HaxaTusAMH KHOMOK [lay3a u 3anuck) narepBaiamu BpeMeHH. Havaso kaxaoro cermenra
oToOpaxaercs B rpauecKux OKHAX BEPTUKAIbHBIMH JTUHUSMHU.
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Jlo moaTBepkKAEHUSI METKH KHOIIKOM [S] BpeMsi MOXKHO CKOPPEKTUPOBATh, HO TOJIBKO B
CTOpPOHY yMeHblIeHHsl. CMECTUTh METKY BJIEBO MOKHO HE JJAJIEE, UEM JI0 JIEBOW I'PAHUIIbI TEKYILETO
CErMEeHTa, MPUYEeM MEXAY METKOI U JIEBOM rpaHUIIel CerMEHTa JIOJKEH OCTaThCs KaKk MUHUMYM
OJIMH KaJp, T.€. OJIMH NOJHBINA LUK OIIPOCa BKIIOUEHHBIX KaHaJIOB. CMEIIEHHE METKU B CTOPOHY
YBEJIMUYEHUS] BPEMEHHU He Jonmyckaercsa. EcTecTBeHHO, TOUHOCTh 0TOOpakeHHs METKU Ha rpadukax
3aBUCHUT OT TEKYIIMX YCTaHOBOK. UTOOBI I10JI0’KEHNE METKH 0TOOpa)xajloch BEpHO, B <HacTtpoiikax
OKOH> (11.5.2.2.1.) moKHO OBITH BKIHOYEHO OTOOpaKEHHE MC Ha OCU BpeMEeHH |61 | 1 BBIOpaHO
JIOCTAaTOYHOE KOJIMUECTBO Pa3psijioB mocie 3anaToi mo ocu X [6r]

BBeneHHbIi KOMMEHTapHii K METKE MO>KHO OTKOPPEKTHPOBATh B MEHIO
<CEI'MEHTbI>-><VYnpasnenue>.

I BpeMﬂ METKH MMOCJIE€ NOATBEPKACHUSA €€ 3allUCH B (l)ai'm H3MEHHUTDh HeJIb3! I

EcrectBenno, BHecenne meTok B ¢aitn HE [IPEPBIBAET 3anucu, B oTiiuune oT ApoOsIeHUs
€€ KJIaBUIlIaMU ﬂaysa u 3anuchk. CerMeHThI, CO3/JaBa€Mble METKAMH, BHOCUMBIMH IIpHA 3aINCH,
HYMEPYIOTCSI IOCJIE0BATENbHO; HyMEPALUs «CETMEHTOB-METOK» U «PEajbHbIX CETMEHTOBY O0IIasl.

Bcero B ¢atine moxer 0biTh coxpaHeHo 10 10000 cerMeHTOB (METOK U «peaibHBIX
CEerMeHTOB» BMecTe). [I[pocMOTpeTh co3aBIInecs CErMEHThl U YCTAHOBJICHHBIE METKU MOYKHO B
merro <CEI'MEHTbI>-><VYnpasnenue>. B 3ToM ke MEHIO IPeyCMOTPEH YAOOHBIH Mepexo K
HYKHOI MeTke. Kpome Toro, nepeiitu Ha Hy)KHYIO METKY MOKHO, BbIOpaB Ha OCHOBHOM IIaHENU B
OKHe BbIOOpa cerMeHTa [13] cerMeHT ¢ HOMepOM, COOTBETCTBYIOLIUM HHTEPECYIOIIEH METKE (CM.
n.5.2.1.).

C TOYKHU 3peHHUsI POTPAMMBI, YYACTOK 3aMCH MEXY ABYMs COCETHUMH METKaMU
SKBUBAJICHTEH «PEAIbHOMY CEIMEHTY», TO3TOMY I 3TOTO y4acTKa BO3MOKHBI T€ XK€ IEUCTBUS,
YTO M JIJIs1 CETMEHTA 3aMKCH: €r0 MOXKHO CTEPETh, COXPAaHUTh B OTIENbHBIN (paiin, SKCIOPTUPOBATH
U TIp.

MeTku MOKHO BBOJIUTH U B 3allUCAHHBIN (aii npu ero npocmorpe u odpadbotke. st aToro
HE00XO0MMO BHayalle yCTAaHOBUTH KypCOp B MECTO, KOTOPOE AOKHO OBITh IIOMEYEHO, a 3aTeM
Ha)kKaTh Ha KJIaBUaType KiaBuiny INSert umm Bocmnonb30BaThCsi MyHKTOM MEHIO
<CEI'MEHTbI>-><BcraBka cermMeHTa>.

Oro6paskenne Kypcopa B Merio <HACTPOUKM> 06s3aTe1pHO JOKHO ObITH BKJIIOUEHO!

[Tpu moGaBnEeHNN METKH B YK€ 3alMCAaHHBIN (paiill ee MpUBsA3Ka MO BPEMEHH OMPEENIeTCs
HCKJIFOYHMTENIBHO NOJIOKEHUEM Kypcopa.

VY anuTe METKY, He yJaisisi COOTBETCTBYIOIIMI CETMEHT, MOXKHO B MEHIO
<CEI'MEHTbI>-><VYnpasneHue>, 00beTMHUB TEKYIIUH CErMEHT C MPEBLIYIIIM.

Ecnu MeTka BCTaBIsIeTCS B TAKOM ITOJIOKCHHH, YTO CIIpaBa y>K€ €CThb JPYTrue
METKHU WU «PC€aJIbHBIEC CETMCHTEI», HyMepalus pacimojJ0KCHHBIX IIpaBee
CErMEHTOB COOTBETCTBCHHO MCHACTCH.
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3aucH) B TEKYIEM MaciiTabe BpeMeH!

NGO

5.25.2

Texymmii macitad BpeMeHU

OxHO 17151 BBO/Ia KOMMEHTapus K METKE
[TonTBepauTh OOaBIEHNE METKU
OTKa3aTbCs OT JOOABIEHNUS METKHU

Kypcop. B aTom nonoxxernn OyneT nod6aBieHa METKa.
Howmep, KoTopblii mprcBanBaeTcs METKe
[TonoxxeHne METKH B TEKyIIeM MaciuTadbe BpeMeH!
Pa3mep nomyuaemoro cermeHTa (0T METKH JI0 Hayasia CIEAYIONIEro CErMeHTa WK IO KOHIIa

YnpaeneHue ceameHmamu.

Joctyn k okHy obecnieunBaetcst u3 riaBHoro MeHro <CEI'MEHTbBI>-><YmnpasneHue>.

B nanHOM OKHE BO3MOKHO IMTPOCMOTPETH CITUCOK CETMEHTOB TEKYIero Qaiiia, 100aBUTh K
HUM KOMMEHTApUH, 00beTUHUTH YaCTh CETMEHTOB B OJIMH U PETYIUPOBATH HEKOTOPHIE MapaMeTpPhl
OTOOpaXKEHHSI CETMEHTOB.

Buumanue! Bo3aMOXHOCTS “oTKaTa” 00beTUHEHNSI CETMEHTOB OTCYTCTBYET —
nocie o0beTMHEHNS aBTOMATUYECKH BOCCTAHOBUTH UCXOHOE pa3OreHune Ha
CErMEHTBI HEBO3MOXHO!
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IV MokasbieaTe pasmeTky CermeHTos —

|\'0E'1:'ELMHMTb CEMMEHTEI ‘ IV MokazbieaTs HOMEPA CermeHToE oK |/

1. Homep cermenTa B daiine

2. Jlata u BpeMsl HayaJa 3aryucu CerMeHTa

3. M TeNbHOCTh CETMEHTA B M30paHHOM pa3MepHOCTH BpeMeHH (cM. 11.5.2.1. [6])
4. KoMmMeHTapuii K TaHHOMY CETMEHTY (peIakTUpyeMOe IoJIe)

5. Knonku nepexojia K COOTBETCTBYIOIIEMY CETMEHTY B (aiiie

6. Be16op muana3zoHa cerMeHTOB Ui O0bEIMHEHUS

7. ToaTBepkieHne 00bETMHEHHUSI CETMEHTOB M30PaHHOTO TMaria30Ha B OJUH.
8. LIBeT Mapkepa rpaHUI] CETMEHTOB

9. Toka3bIBaTh JIM MapKEPhl CETMEHTOB

10. TToka3bIBaTh 1M HOMEpPA CETMEHTOB PSJIOM C MapKepaMH CErMEHTOB

11. Muaukarop KoIMyecTBa CETMEHTOB B (haiine

12. BrIxoj ¢ MOATBEPKACHUEM U3MEHEHUN

5.2.6 Bnokun gaHHbIX.

5.26.1 Paboma c 6riokamu.

JlaeT BO3MOKHOCTH, BRICTAaBUB MapKephl Hauasaa v KoHIa oyoka (cm. m.5.2.1. [8a]),
OTIPENIeNIUTh AITUTEIBHOCTh (PparMeHTa 3aucH, COXpPaHUTh YYacTOK 3alIUCH MEXy MapKepamMH B
OTJIeNbHBIN (hailsn 1100 yJalInuTh 3TO y4acToK U3 Qaitna. OCHOBHBIE onepaluu ¢ 0J0KaMH MOXKHO
BBINOJIHSATH, HE 3aX0/14 B MeHI0 <BJIOK>, nosib3ysck kHonkamyu B OCHOBHOM OKHE.

1|\ 2]\ |3

\ Enok (Sh\t+Right Modse)

AnvHa  1301.239

1. CoxpanuTh OJIOK B OTACIBbHBIN (haiis
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2. Y nanuth 650K U3 daitna
3. PacTsiHyTh 0JIOK Ha BCIO MIMPUHY OKHA
4. JlnuHa 0JI0Ka B TEKYIIEH pa3MepHOCTH BPEMEHH

Buumanue! [Tocrne 3aBepiieHus npoueaypsl yAajleHus 0JI0Ka U3 3aIMCaHHOTO
daiina (daiin mepe3anuchIBaeTCs aBTOMATHYECKU, 0€3 TTOTBEPIKICHIS )
BOCCTaHOBJICHHUE CXOTHOTO (haiiyia HeBO3MOKHO — IIPOIIelypa «OTMEHHUTD
ynajneHue» He npeaycMoTpena! (mpu HeoOX0AUMMOCTH 3a0J1aroBpeMEHHO
1mo3aboThTeCh 0 backup’e).

Buumanmue! Y panenue 6o0ka u3 (aiisia 6071611010 00BEMa MOXKET 3aHATH BeCbMa
3HAYUTEIBHOE BPEMHI.

MeHt0 1aeT BO3MOKHOCTh TIOKa3aTh HIIM CKPBITh Pa3METKY OJIOKa (MapKephbl Hayalla ¥ KOHIIa
0JI0Ka) U BBI3BaTh OKHO YIPaBJIECHUS 0JIOKOM

Mapkepsl 06710Ka y100HO yCTaHABIUBATh, HAXKUMasi Ha [lpasyro KHOMKY Mblwu
0JITHOBpeMeHHO ¢ HakaTreM Shift Ha kaBuatype. BHe 3aBUCHMOCTH OT TOT0, KAKHM CII0OCOOOM
OBLIM YCTaHOBIIEHBI MapKephI OJI0Ka, UX MOXKHO MEpeMeIaTh B Mpejesiax OKHA C TIOMOIIbIO
lpasol KHoMNKu Mbiwu. Eciii MapKepbl paciooXeHbl OJIM3K0 APYT K APYTY, IPU HAKATHH
llpaeol KHOMKU MbIWU 3aXBaThIBACTCS OJIMKAMIINI K yKa3aTeI0 MapKep.

Mapkeps! Hauana 1 KOHIA 0JIOKA TaK)Ke YCTaHABIIMBAIOTCSI BHIOOPOM COOTBETCTBYIOIIUX
koman B MeHi0 <bJIOK> wnu npu naxaruu Ctrl+Home u Ctrl+End, coorBercTBeHHO, B
TeKYyIIeW MO3UIUU Kypcopa. PsaoM ¢ MapkepoM yKas3bIBaeTCsl €ro KOOpAUHATA IO OCH X U
3HaueHUs Y JIJIs KaHAIOB, OTOOpaKaeMbIX B TaHHOM OKHE (3Ha4eHHUs Y UMEIOT IBET rpaduka
COOTBETCTBYIOIIETO KaHama). Bo3aMOXXHO Takke MO3UIMOHUPOBAHUE HX HA TpeOyeMble MOMEHTHI
BpPEMEHU HETIOCPEICTBEHHO M3 OKHA ynpasJieHus 0iokoM. COpoc METOK Hadaia ¥ KoHIa 0J10Ka
BBIMOJIHSCTCSI COOTBETCTBYHOMIEH KoMaH 10l MeHto <BbJIOK>—2><OTtmenuTs 0110k (cOpoc)™> mim
naxaruem Ctrl+Del.

EctectBenno, onepanuu ¢ 6mokom 3arparuaioT BCE kananst BCEX ycTpoiicTB B JTaHHOM
¢aiine, HE3aBUCUMO OT TOT0, KAKUE U3 HUX B HACTOSIIUNA MOMEHT OTOOPaKatOTCs.

5.2.6.2 OKHO ynpaerieHusi 6510KOM.
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2. YKazaTenb MBIIIH B «30HE 3aXBaTa MapKepay
3. Mapkep koHI1a 6110Ka
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4. CoxpaHuUTh BRIOPAHHBIN OJIOK B OTIEIBHBIN (aiin

5. Beipesats u3 (haiina BEIOpaHHBIN OJIOK.

6. OxHa ykazaTels TeKylIeH MO3UIIMA MapKepOB (IOIMYCKAIOT PyYHOH BBOJ] 3HAUCHUIA ).
7. BpI00Op 11BeTa MapKepoB

Buumanue! ITocrne 3aBepiieHus npoueaypsl yaaneHus 0sioka u3 Qaiina
M3MEHEHHBIN (aiin OyseT aBTOMaTUYECKU COXPAHEH MO/ TeM 7Ke HMEHEM,
BOCCTAHOBJICHHE UCXOHOTO (Daiiyia HeBO3MOKHO — IPOIIETypa «OTMEHHTH
ylajaeHue» He nmpeaycMoTpeHa!l

5.2.7 Tlowuck cobbITuS.

JlaHHas pyHKLUSA TO3BOJISET HAWTHU B 3alIMCH OIIPEICJIEHHbIE COOBITHS Ha JIFOOOM BBIOpaHHOM
KaHaJIe: NIPEBBILICHUE WIH IIOHWKEHUE HUKE 3aJaHHOTO YPOBHS CUTHAJA, IPEBBIICHUE CKOPOCTH
U3MEHEHUs CUTHAJIa OIIpeJe/IeHHON BeIMYMHbL. Pe3ynbpTar noucka ormedaeTcs Ha rpaduke
IIEPEMEIICHUEM Kypcopa B JaHHYIO TOUKY.

Jloctym k OKHY noucka odecrnieunBaetcs u3 riasHoro meHio <Y TUJINThI>-> <Ilouck>.

1 4z Novck cobbiTwi Ha kanane L x|
Yro nwem? — 3
2 MNponssoaHan (pasHULAE MEXAY ABYMA COCEAHUMI TOYKaMM] GonbluE Nopora
\ Kanan ALMN Mopor

4 3: Sin_chan 3, ON > ﬁ 1.010 HAYATE NOWCK

L3
OTKyaa Hwem cTon
C Havana

5 [ ] C Texkyw el Nosuu1n Kypcopa BblX0O

]Tengman nozuuma spemeru: 0.0000 mMuanucekyHae!

1. Tum coObITHS: 3HAUEHHE BBIIIE WK HUXe rnopora [3] mubo pa3HuIla 3HaYeHU BYX COCETHUX
TOYeK Ooblie mopora [3]

2.Kanaz, B 3anucH ¢ KOTOPOTO BEJETCS MOUCK COOBITHS

3.3HaueHue nmopora

4. Jlnana3oH MOMCKa: OT Havama Qaiiia i OT TeKYIIEero MOoJI0XKEeHHs Kypcopa

5. CraTtycHas cTpoka — uHGOpMaIis 0 X0/€ U pe3yybTaTe noucka. Eciu coObiTue HalieHo, TyT
MOSIBJISIETCS COOOIIEHKE O ero JIokanu3anuu. Eciu He HaliieHo — cooOlieHne o OarmKanieM K
3a/ITAHHOMY KPUTEPHIO COOBITHH.



5.3 OBPABOTKA IJAHHBIX.

5.3.1 CnekTtp.

5.3.1.1
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Paboma ¢ okHom criekmpa.

CriekTpaibHbIN aHAIM3 BO3MOXKEH TOJIBKO IS OJIHOTO BBIOPAHHOIO KaHaja 3aliCaHHOTO
curnana. OTKpbIBACTCSI OKHO U3 ri1aBHOrO MeHi0 <BUJ[>—2><CITEKTP>.

VY4acTok 3anucu, Ha OCHOBAaHUU KOTOPOTO CTPOUTCS CIIEKTpOrpaMma, MOXKET OBbITh 3a/1aH
rpaHunaMu 0J10ka. MOXKHO TakXkKe 3a/1aTh TPAHUIIBI yU4aCTKa, BBOJIS 3HAUCHUS HEMIOCPEJICTBEHHO B
okomku Time Left u Time Right. ITpu BeiOope 610Ka Wity mepeMenieHuy ero MapKkepoB Ux
MIOJIOKEHHUE aBTOMATHYECKH NTEPEHOCHUTCS B COOTBETCTBYIOIIEe oKomko (Hagano 6moka = Time
Left, Koner 61oka = Time Right). KonruectBo 0T0OpakaeMbIx TrapMOHHMK OIPEACIACTCS

noJsib3oBaresneM (cMm. 1.5.3.1.2.). Pe3ynbrar MoKeT OBITh 3KCTIOPTHPOBAH B TEKCTOBOH [12] wim B

rpaduueckoit popme <daiir>-><Dkcnopt bmp> ([ToapodHee 06 sxcnopre 11.5.4.6.).

£%LGraph2, Bepcus 2.30 Beta. ; file c:\LGraphitest.gfl o [=] 3]
®aiin HacTporikn Bua Bnok CermenTbl MapamerpsiAUM ¥TuauTel Language Momows
1.69- Window 1 1
|" ” aflarfp fhoka ” I'| Kowew Bnoka S
- il X:0.4364 > <
1.40- afirigh -1 5[9 Sound: 0.0804 i ]
aHan
1.20- ) _—
1.00- ﬂ 3 /Sound (E-14-140, 3R34558) | © 2
0,80
060~
0.40- — 3
0.20- “ i
-0.00- V U 0,080 Sound
020- 4
040~
060~
-0.80- 5
.00~ Time Left
120- Sz 6
1.40- J J “ Time Right
153-, ' ; o | Hoazs
0192 0347 0503 0658 0813
042- %THD 7
A0.00- 817
%THD+Noise
20007 /1 I ¥ 8
-30.00- A B
d 101.40
-40.00-
\ -
50.00- V. .. / |645.58 9
> i
£ snoo- K
< 50,00 \/ \/\/ \/_,_/’ 56.61
© 7000 N Fapm. M Vims
s F=100.036, A=1.083083  ~ 4|
£<195341 A0 001922
60,00~ F-300127, A-0.0 — (10
F=423.098, A=0.001344
-90.00- F=504122, A=0.022917
F=630.950, A=0.001044
-100.00- ‘.._l
110,00~ = = 11
9
12290~
000 25000 50000 75000 1000.00;
{
{ o ift+Ri C 1 Cepua SYNC
Mawrat X [1:1] Brok(Shif+Righthlouse) | CemMeHTe (1) [ P [ Pnpocmotp|[@ 3anuce | [ Cron ] «]»] M| Kypeop X
TimeiDiv. 3 cexyuael — 019 Josoz7
=
gﬂ 185 g 0.155 Annia 562467 | 1 1.638 (cexyH, ]Cﬁop AaHHbIX 3aBEPLWEH yenewHo. BeeaeHo 1.64 cekyHas! O 12

1. BeiGop kaHana Jij1sl CIEKTPaIbHOTO aHaIN3a
2. Mapkeps! 0110ka (TpaHUI] ydacTKa 3aIUCH, IT0 KOTOPOMY CTPOUTCS CIICKTpOrpaMMa)

3. Oxomku HHAUKATOPbI JIEBOU U HpaBOﬁ T'paHUIIbI Y4aCTKa 3aIlliCH, IT0 KOTOPOMY CTPOUTCA

CHEKTporpaMma
4. Koo uuneHT rapMOHUYECKUX UCKaKESHUN
5. KoadpuimeHT rapMOHNYECKUX UCKaKEHUI+IITYMBI
6. YacToTa OCHOBHON TapMOHUKHU
7. Texy1ee 3Ha4YeHHE YaCTOTHI
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8. AMIUIMTY/Ia CTIEKTpa B TEKYIIEM MOJI0XKEHUH Kypcopa

9. Criucok rapMOHUK

10. Kypcop

11. WHaukaTtopbl rapMOHUK

12. KHormka 3KcnopTa CreKTpOrpaMMbl B TEKCTOBBIN (haiii

5.3.1.2 Hacmpodlka criekmparibHO20 OKHa.

JlocTyn K OKHY HACTPOEK CIIEKTPaIbHOTO OKHA OCYILECTBIISAETCS YEPe3 IIIaBHOE MEHIO
<HACTPOUKUN>-><HACTPOUKHU CITEKTPAJIBHOI'O OKHA>.

1 ﬂ -
//
\ Mcnonk3oeat pasmeTky Bnoka [V I PaccumTbieats 0THOWeHKE CHrHANILLYM
2 I AgToonpegeneHme BXOAHOM YACTOTS! — 8
v| I MoKazblBaTe rapMOoHUKN
3| — ‘ A — 9
EAMHULEI U3MEPEHUA  VrmsS v > Yucno rapMoruk (Bkn. Bazoeyio) \
/Tun weanel dg v 100000  [IoAaHHas Ha exoqyactora, \ 10
5 \OCBY AgTomacwral [~ 11
6 \OCBX Astomacwrab v
Makeumyn, KIi §25.00 <2500 KMy
IMUHMIYM, KL 0.00 o =0.00 | BLIXOA, ‘

1. Ecnu 3Ta onuust BIOpaHa, TO TPaHUIIbl yUacTKa 3alliCH, BBIOPAaHHOTO JUIs CEKTPAJIbHOTO
aHaJn3a, ONPEACIAI0TCs M0JI0KeHNeM MapkepoB Osioka. Eciin He BbIOpaHa — cienyer
BPYYHYIO 3a/1aTh TPaHUIlbl B okorikax Time left u Time right (m.5.3.1.1. [3])

2. HaxsiagpiBaeMoe Ha JaHHBIE OKHO.

3. Beibop enuHMIl M13MEpEHUsI.

4. Tun mkansl Y

5. Yrpasnenue Macmtabom 1o ocu Y

6. Ynpasnenue Macimrabom 1o ocu X

7. BxiitoueHue pacyera COOTHOILIEHUSI CUTHAJ/IIIYM

8. ABTOMaTHUeCKOE OIpeIeIEHUE YaCTOTHI Ha BXOJI€ aHAJIM3UPYEMOro KaHalla

9. IlepexmrouaTens OTOOPaXEHUS TAPMOHUK B CIIEKTPE

10. BeiOop uncna oroOpaskaeMbIX FapMOHUK

11. Bo3MOXHOCTh BpyYHYIO BBECTH 3HAUE€HHE BXOJHOW YacTOTHI (AKTUBHO TOJIBKO MPH
BBIKJTFOYEHHOM ABTOOMNPEIEICHUN BXOIHOW 4acTOTHI [8])
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5.3.2 luctorpamma.
5.3.2.1 Paboma ¢ okHOM 2ucmozpaMmel.

B 3TOM 0KHE MOKHO MOCTPOUTH TUCTOTPAMMY CUTHAJIA IO 3aJJaHHOMY OTPE3KY 3alluCh
mo6oro u3 kaHanoB. [IpegycMoTpeH Takke IByXKaHAIbHBIM PEXKUM MTOCTPOCHHUS: CTPOATCS
TUCTOTPaMMBbI CUTHAJIOB C JIBYX BRIOPAHHBIX KaHAIOB B JaHHOM OKHe. [1oTydeHHbBIE THCTOTPaMMBbI
MOTYT OBITh SKCIIOPTHPOBAHBI B TEKCTOBBIN [ 12] mu B rpadudeckuii paitn <daiiar>—><DKCIopT
bmp> (11.5.4.6.). OTkpbiBaeTcst OKHO M3 ri1aBHOTO MeHI0 <BUJ[>—2><CITEKTP>.

4z/LGraph2, Bepcun 2.30 Beta. ; file c:\LGraph'Data'test.gfl N =] |
Dakin Hactpoiikn Bua Bnok  CermenTbl MapameTpel AUM ¥TuauTel Language MMomowe /
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025 corment 1 CermenT 2 CermenT 3 ol =
>
020- ]
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[ m—
| Macwrat X E] Briok(Shif: RiaftMouce) | CeMeHTE () 1091”” ?vﬂ: [®npocmotp|[@ 3anmcs  |[McTon ] | 2 l « ‘ » ' N' Kl
Time/Div. 3 ceryael 1 000 fasoooo
; J
‘§1 2o g 12.500 Anuna 4620 !g 2 27750 (et | Jjauano geoga 17-02-2010 18:01:13, ®aitn cALGraph\Dataltest ofl, AnnTensHocTs 50.00 cexyHas! o
£z/LGraph2, Bepcun 2.20; file c:\LGraph_New\test-2-sin.dat N =10l x|
®akin Hactpoiiku Bua Bnok Mapametpbl ALM  ¥TuauTel Language O nporpammel [%

T . o Window 1
1 0 V200600 L
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[ 060~ Karan ALLM 2
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9. lllupuna 6uHa. [8] u [9] — anmbTepHATUBHBIE CITOCOOBI BBIOOPA CTETICHH TUCKPETHOCTH
MOCTPOCHUS TUCTOTPaMMBI, BEIOUpaeTcst B <HacTpoiikax OKHA THCTOTPaMMbL>; OJTHO M3 OKOH,
3aBHCHMOCTH OT BBIOPaHHON HACTPOMKH, MO3BOJISICT BBOJUThH 3HAUCHUE B IBHOM BUJE, TOTAA
KaK JIPYroe BBITIOJTHSET MPU 3TOM (YHKIHIO HHAUKATOPA.

10. Cpennue 3Ha4eHUs aMIUTUTYABI 4715 1 1 2 TUCTOrpaMM (B IByXKaHAJIBHOM PEXUME IS
BTOPOT'O CPEAHET0 UCTIONb3YyeTCs BET rpa)ka COOTBETCTBYIOIIETO KaHaja)

11. MakcumyM 1 MUHMMYM JHMarna3oHa 3Ha4eHui Ha rucrorpamme. [Ipu BeiGope B HacTpoiikax
ABTtomacirada 1mo ocu X CIIy)XaT WHIUKATOPaMHU.

12. DkcnopT 3HaYEHUN TUCTOTPaMM B TEKCTOBBIN (haidll.

Buumanmne! Pacyer ructorpaMMbl TpeOyeT OITyTHMBIX PECYPCOB ONEPATHBHON
namatu. Hanpumep, eciiu Bl nibITaeTech NoCUUTaTh TUCTOTPAMMY T10 3aIHCH,
sarumaromieit okosio 1 I'b, Bam morpedyercs okono 9 I'b O3VY. [Ipu Hegocratke
CBOOOHOM TTaMSATH BBIBOAUTCS COOTBETCTBYIOIIEE COOOIICHUE, i pacdeT THCTOTPaMMBbI
npekpaiaercs. Kpome Toro cTouT yu4uTsiBaTh, 4TO pacdeT Mo OOJIBIIOMY MACCHUBY
JIAHHBIX 3aHUMaET BEChbMa OIIyTUMOE Bpemst ®.

5.3.2.2 Hacmpolika okHa a2ucmoepamMmbi.
Hoctyn x okay <HACTPOUKHN>-><HACTPOUKA OKHA T'ICTOI'PAMMBI>.

4% HacTpo’ika okHa rucTorpammbi ] X|

v OceY Apromacurat [V —

MuHUMYM Makcumym MuHuvYM

e e
0.00 5.00

3 ]
_— |5
HacTpoliku p1coBaHia BTOPOro Kaana /
\Tun rpaduka

LgeT rucTorpanmme

j Cron6ubi _ CoBnanaer ¢ UBETOM KaHana —

13 Murua |J YeraHasnueaeTca NpoUsE0nsHo

6 ¥ Ucnonssoears pasmerky Baoka

™ Pucosars Ha rpaduKke
8| —— A2 Yo sraxos noce senvro BEIX0A

Peskum 3a0aHUa uHTEPBana

L Yncno cronbuos

WupnHa cTonGua

1. BkiroueHre aBTOMaTHYECKOTO MacIITaOMPOBAHUS HIIM PyYHOE YIIpaBiIeHHE ocbio X.

2. BkimroueHne aBTOMAaTHYeCKOT0 MacIITAOMPOBAHUS MITM PyYHOE yIpaBlieHHE OChio Y.

3. Hactpoiiku BTOpO# THCTOrpaMMBbl B IBYXKaHAJILHOM PEXHUME.

4. Be16op THIIa TPOPUCOBKH BTOPOW TMCTOrPaMMBI (B OJJHOKAHAJIIBHOM PEXUME — BCEr/la CTOJIOLIbI)

5. YnpagiieHue 1IBETOM BTOPOU THCTOIpaMMBI (B OIHOKaHAJIbHOM PeXHMMe — BCer/ia 1IBET
COOTBETCTBYIOILIETO KaHajIa 3allMCH JIaHHBIX).

6. OnpeneneHne rpaHull OTpe3Ka 3alncH, o KOTOPOMY CTpouTcs rucrorpamma. Eciu BeIOpaHo
«HMcnonb3oBaTh pa3MeTKy 0J10Kay, TO TpaHuUllbl 0110Ka, ycraHoBiIeHHOTo B «OKHE
[TMCTOT'PAMMBI» [1] unu B OCHOBHOM OKHE, aBTOMaTHYECKH EPEHOCATCS B OKOILLIKH
rpanul [7] «OKHA THCTOI'PAMMBbI»c BO3MOXHOCTBIO py4yHOI KOppeKTUpOBKHU. Eciu 3Ta
omnuus He BbIOpaHa, TUCTOrpaMMa CTPOUTCS HA OCHOBAaHMM I'PaHMII, BPYUHYIO YKa3aHHBIX B
okomkax [7].

7. PucoBarth /i 3Ha4eHUs Ha rpaduke (0OBIYHO 3aMETHO ero neperpyxaer ©)

8. Hucio pa3psaoB moce 3armsiToi B HAAIMUCSIX B Clydae BKIIFOUSHHS OTIINH [ 7]

9. Cnioco® ympaBieHHs! JUCKPETHOCTHIO TUCTOIPAMMBI: 33/1aBaTh YMCIIO OMHOB WK IIUPUHY OHHA.
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5.4 JKcrorr.

5.4.1 BaepeHue.

Juist yriryOiIeHHOro aHalIM3a COOpaHHBIX JAHHBIX MOXET BO3HHUKHYTh HEOOXOJMMOCTh X
KOHBEpTalMU B Apyrue (opmbl npescTaBieHus. Hanbonee mpocTsIM B JOCTYITHBIM JIJIsl aHAIHM3a
SIBIISICTCS TIPEJICTABIICHUE COOPAaHHBIX JAHHBIX B TEKCTOBOU opme. OHAKO P HCIIOIB30BAHUN
anrmapaTHbIX CPeACTB 00paOOTKHU JaHHBIX 3a4acTyI0 BOSHUKAET HEOOXOJUMOCTh ITpeodpa3oBaTh
ounapubic daiinel LGraph2 B 6unapusie xxe. B ucxomusix daiiaax gaHHbIC IS KaKIOTO
YCTpOMCTBA B OTAENIbHOCTH npeacTaBieHbl B kogax ALIT (mist moayneit LTR — B Bonbrax B
dopmare double), a ko3 dunMeHTH UX MepeBoa B GU3NIECKHUE BETUIMHBI U TAPUPOBKH,
napameTpsl cOopa COXpaHEeHbI OTAEIBHO. DKCIOPT OMHAPHOTO (haiiia mO3BOISIET COOPATh BCIO
HE00X0IMMYH0 N(POPMAIIHIO BOSIWHO U TIepe/IaBaTh TaHHBIE YK€ B 00paOOTaHHOM BHJIE.

[Tomumo 3toro, LGraph2 no3eossier agantupoBarh coOMpaeMble TaHHBIE K pabOTe ¢
nonyispabiMu iporpammamu Matlab u Origin, a Takke coxpaste rpaduueckyro uHdGopMmarmio B
dopmare “*.bmp”.

5.4.2 3JKcnopT B TEKCTOBbIN (hann.

[To3BoussieT FKCIOPTUPOBATH BeCh (haiisl UM €ro YacTh B TEKCTOBOM (opmarte. JlomyckaeTcs
BBIOOPOYHBIH SKCIIOPT JaHHBIX KAHATIOB PA3IUYHBIX MOAYJICH M SKCIIOPT YacTu Qaiisia mo MeTkam
BpeMeHU. OKHO 3KCIOpTa BbI3bIBAETCA U3 IIaBHOIO MeHI0 <PANJI><Dkcnopt JaHHBIX>.

. PazgenuTent MKy KONOHKaMM: | { N Mogynu
POPMAT ELIBQAR| I'Ipoﬁen-\l ‘.1Tonbn BbiBpaHHEIe KaHankl v BCe Moaynk / 15
Kogel ALIN- A
Bonbm_. TaBynauua v|Sound (E-1%.140, 3R34558) yamy
6 3anaTan- Kanan 3 (E-14-140 3RI4558)
‘Kanubpoeka- Touka ¢ 3anAToA - v|Vibro (LTR11, 5R813984) 16
7 YWEeno 3HaKOB NOCNe 3anATol Y g 3
3aronoeok ¢ NapameTpamu eeoga v 17
\ Hofaenate cTonfey epemedn
9 T Yweno 2HaKoE NOCAE SANATON % g
BLIEOAUTE BCE BpemA ue broka 18
10 | — PasmepHoCTE ﬂceanu
KoHey, |15.00000 e
11 Tun dhaiinal T 2 Touek Ha kanan 3500000 +' 2 0.000 (cexyH,
BUHAPHBI ' floz
| ) TeKcToBbIi =~ double (86 Macwral epemMeHHH ‘CQKVHAH
~ |19
12 Aeuvmauua Touyek Ha kaHan
/‘ BKCTIOPTUPOBATL ' | BbIXOS, ‘ ﬂZ 250000
™~ (20
Cramyc /

1. IlepexmtouaTens hopMara BIBOJIA JAHHBIX: [IeJI0YUCIIeHHbIe KOabl 0TcueToB ALIIL, 3HaueHMs
curHana Ha Bxogax AIIIl B Bonbrax, 3HaueHHsI BXOJHBIX CUTHAJIOB C YY€TOM KaJlnuOpo-
BOYHBIX KOA((UIIMEHTOB, 33J]aHHbIX B OKHE « Hacmpotixa o6opyoosanusy (cM. 1.3.3.5.).

2. Be10op Thma pa3aenuTenns MexX1y KOJIOHKaMU JIAHHBIX.

3. IlepexrouaTesnb THITA SKCIIOPTA: BCE KaHAIBI HJIH TOJILKO BhIOpaHHbIE (cM. [4])
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4. Criucok M3MEPHUTENbHBIX KaHAIOB— B ciiydae BeIOOpa B [3] skcnopra «Tonbko BEIOpaHHBIC

KaHaJIbD» ITO3BOJIACT SOKCIIOPTUPOBATHL B (baf/'lﬂ JAaHHBIC TOJIBKO U3 HYXHBIX KaHAJIOB.

5. HCpCKJ’IIO‘laTCJ'IB 3aﬂeﬁCTBOBaHHBIX B SKCIIOPTC JJaHHBIX MO,Z[y.]'I@fI.

Buumanue! HeoOXoauMo yuuThIBaTh, 9TO YACTOTA COOpA TAHHBIX IS PA3IMIHBIX
MOJ1yJIell MOKET CHIIbHO OTJIMYaThes. B akcnopTupyemoM (aiisie MeTku BpeMeHu OyayT
paccTaBJIEHbI B COOTBETCTBUH C CAMbIM «OBICTPBhIMY» KaHaIOM. COOTBETCTBEHHO IS
JIPYTUX YCTPOWCTB, MPU HECOBIAICHUU YaCTOT, MOKET MPOUCXOAUTH CABMKKA TaHHBIX.
Taxxe MOXKET MPOU30UTH HE3HAUUTEIbHAS YTpaTa JaHHBIX 110 00Jiee «MEeIJICHHBIMY
KaHajaM B KoH1e (aiina. [Ipy Hamuuuu ycTpoicTB ¢ CHIIBHO pa3InyarolIuMUCS
4acTOTaMH PEKOMEH]IyETCsl TPOU3BOAUTH IKCIIOPT JAHHBIX B OT/eJdbHbIe (aiiibi!

6. TouHOCTH 3HAaYEHUI BBIBOJUMBIX JaHHBIX.
7.BpiBoaMTh 1 B Hayau1o (paiiaa 3arojoBOK C MapaMeTpamu (ata U JUIMTEIbHOCTD 3alUCH, YHUCIIO0

KaHAJIOB B HCXOIHOM (haiijie JaHHBIX, YUCIIO HUKIOB onpoca, yactora ALI, nadopmars o
cerMeHTax (aiina u T.I1.)

8. 106aByATh 1K TIepe1 CTOIOIOM JaHHBIX CTOJIOCI] BpEMEH!
9. TouHOCTH 3HAYECHUI BpEMEHH

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

B03MOXHOCTh U3MEHUTH Pa3MEPHOCTH BPEMEHH, BHIBOJAUMOTO B TIEPBbII CTOI0CI TEKCTOBOTO
¢aiina. [To ymoa4aHuio B 3T0 OKOIIKO IepeaeTcs 3HaueHue u3 OCHOBHOTO OKHa [6]
(m.5.2.1.), kpoMe cydaeB, KOrja TaM yCTaHOBJICHO AOCOII0THOE MM OTHOCHTEILHOE BpeMst
— B 3TUX CJIy4asix 10 YMOJIYAHUIO YCTaHABIMBAETCS Pa3MEPHOCTh B CEKYHaX.

Br16op Tumna sxcroptupyemoro (aiina: TeKCTOBBIN WM OMHAPHBIM.

Bri6op Trma uncen B OuHapHOM (aiisie: yeTbIpex- Wi BocbkMuOanTHbIe (eciu B [11] BIOpan
TEKCTOBBII (haiiy, STOT MEePEeKII0YaTeNb, ECTECTBEHHO, HE AKTUBEH).

Bo160op nnanazona skcropTa: Bech (pail min 0Tpe3oK, 3aJaHHbI BpEMEHEM B OKOILIKAaX
Hauvano u Konen (cm. [14, 15, 19])

Havano nmuana3zona skcropTa B Tekymiem Maciirade Bpemenn [ 10, 20]

Komner nuana3zona skcnopTa B TeKyIlleM MaciitTade BpeMEeHH; Hayallo U KOHEIT AMana3oHa
MOTYT OBITh 33/I1aHBI B IBHOM BHUE, KHOMKaMU [ 16 unu 17] wim ¢ yueToM BbIBOJa TpeOyemMoro
KOJINUECTBa TOYEK Ha KaHan [19, 22]

VYcranosuts Hauano u Konen auanasona skcnopTa 1o rpaHuiaM 010ka (€ciii B OCHOBHOM
OKHe OJIOK HE BBIJIEJIEH, 3Ta KHOIIKA HE aKTUBHA)

VYcranoButh Hauano u Konen nuama3ona skcnopra 1o rpaHuIlaM BBIOPaHHOTO CETMEHTa
(ecnu B (ailsie Bcero 0lMH CErMEHT, 3Ta KHOIKA HE aKTUBHA)

OxkHo BbIOOpa cerMeHTa JJIsl IKCropTa (eciu B (paiisie BCEro O1MH CErMEHT, TO OKHO HE
AKTHBHO)

Yucnno Touek (0TCUETOB) Ha KaHaJ B SKCHOPTHpYeMoM (aiisie, cunTas oT Hayana, 3a/1aHHOTO B
niosie [ 14] — MokeT OBITh 3a/1aHO B IBHOM BHJIE.

Buumanue! [Ipn MHOroMoay/IbHOM perucTpanuu 6epercs 4ucio Kajapos Hanboee
OBICTPOTO U3 UCIIOIH30BAHHBIX MOJTYyJIEH!

WMuaukanus Tekymero Macimrada BpeMeHH

Koad¢uiment nenumanuu (mpopexxuBaHusi) JaHHBIX — T.€. BBIBOJI B KCIIOPTUPYEMBIN (haiii
KaxJ0# 2-oM, 3-eii, 4-0H U T.]I. TOUKH

Pe3ynbTupyroiiee 4ucio TOUEK Ha KaHAJ B OKCHIOPTHpPyeMOoM aiiie; B ciydae, eciu
kodduimeHT nenumaruu [21] otnuden ot 1, [22] otiuuaetcs ot [19] u mokassiBaer,
CKOJIBKO TOYEK Ha KaHaj Oy/eT 3KCIIOPTUPOBAHO B (aiin

CratycHast cTpoKa — HHPOpMaLUs 0 TEKYIIeM Ipoliecce 3KCIopTa JaHHBIX

Buumanue! [Ipu skcriopte JaHHBIX U3 O0JIbIINX (aiiioB (COTHH MerabaiT, rurabaiTor)
B TEKCTOBBIN (hOpMaT CIIeyeT YIUTHIBATH, YTO

1) Ota npoueaypa MOKET 3aHATh JOCTATOYHO OLIYTUMOE 8pems

2) Pazmep 110oITydeHHOTO TEKCTOBOTO (haitia OymeT mpuMepHo B 8 pa3 OoJbIle, YeM y
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HCXoHOTO (haityia qaHHBIX. Maso Toro, 4To B CiIydae dKcropTa (aitia JaHHbIX
oosemoM B 1 I'b (co3aarh Takol ¢aiin nanHbIX, 0codeHHO npu ucnonb3oBannu E20-10
— neno Hexutpoe!) Bam crienyer yoeauTbes, 4TO Ha TUCKE J0CTaTOuHO MecTa. CTOUT
3apaHee MOoJyMaTh, YTO M KaK MOKHO OyZeT MOTOM JIeNIaTh C TEKCTOBBIM (haillIoM TaKuX
pa3MepoB. Bo3M0kHO, CTOUT cpa3zy paccCMOTPETh BO3MOXKHOCTHU JHO0 JIeHuMaIuu
AKCIOPTUPYEMBIX JaHHBIX, IMOO OrpaHUUYEHHS JHara3oHa JaHHbBIX 10 BPEMEHH WJIH 110
YHUCITy KaHAJIOB.

Buumanue obnanarerneii mokanuzoBanHor Pycckoit Bepcun Windows! B kauectBe
JIECATUYHOTO pa3/ICIUTENs B IOTy4YeHHOM (haiijie UCIIOIb3yeTCsl TOUKA.

5.4.3 JKCnopT B ABOUYHbLIN (hawns.

bunaphbie ¢daiiasl 0cOOCHHO yIO0OHBI IS TIOCIEAYIOIIeH 00paboTKH B porpaMMax THIIA
MatLab unu B coOcTBeHHBIX ITporpaMmmax 00pabOTKH NaHHBIX. B OuHapHbIi (aiin BeIBOIATCS
3HayeHus B BonbTax ¢ yueToMm n30paHHOIO MpH peructpanuu BxoaHoro nuanazona AL Ecnu
JUTSL TAHHOTO KaHaJla TIPOBOIMIIACKH Mpolieaypa KamuOpoBkH (cM. 11.3.3.5.), TO BEIBOAATCS 3HAYCHUS
C Y4ETOM KaJuOpPOBOYHBIX KOIPPUIIMEHTOB.

Br16op aBonuHO# popMbl SKCTIOPTHPYEMOTO (haiiia IPOU3BOIUTCS B OKHE « DKCHOPM»
nepekiouateneM [11]. [Ipu 3Tom nosiBisieTcs: JONOTHUTENbHAS BO3MOKHOCTh BBIOOpA THUIIA YHCET
B OMHApHOM (aiiie: YeThIpeX- I BOCBMHOAUTHBIX. B ocTaibHOM mporeypa 3KCropTa B
JBOMYHBIN (paiiyl aHaIOTHYHA SKCIIOPTY B TEKCTOBBIH (paii.

5.4.4 JkcnopT B MatLab.

Bo3MmoskHOCTE MapaiuieapHoro ¢ GopMmupoBanueM daiina nanaeix “*.dat” co3ganus
CKPHUITOB JUISL €r0 HemocpecTBeHHOro skcnopra B MatLab. [lonyckaercs kak aBTOMaTHYECKOE
CO3/IaHHM€ CKPUNITOB, TaK U X CO3JaHHUE B COOTBETCTBUU C PYYHBIMHU MOJIb30BATEIHCKUMU
Hactpoiikamu. OKHO sKkcropra B MatLab Bi3siBaercst u3 raBHoro Menio <®AMJI><Dkcropt B
MATLAB>.

1 43 3kcnopT B MATLAB /Xl/ 6
Py4HOE CO3AaHUE CKpMTa MapaMeTpLl COZAaHA CKPUATOR
- /
2 O TM [~ ABTOMATMUECKH CO0303BaTe CKRMMTEl MATLAB NpH cO34aHMH dainoe — | 6a
MycTo ™ MCNonb3oBaTe NOML30BATENLCKHE KDSIZ]JIZ]JHLLHBHTbI\
[ iNOKAZEIEATE MADOPMALMI O JaHHER — |60
3 Comaers W e \
— | 6B
4 apaKerpe] AUPEeKTOpHA A aHWA CKPUNTOR:
MetTo cozgaHuA MATLAB ckpUnToR — 7
N B ykaz aHHOA OMpekTo MK MZMEHMTE AMPEKTORKID //
5 B Tof e JMPEKTORHK, UTO W LaHHEE BBXOL A
JWpekTopuA
| Didata

Br16op Moayneit, Ui JaHHBIX OT KOTOPBIX BpyuHYI0 co3natotcs ckpuntel MATLAB.
Knomnka pyunoro co3znanus ckpunrta MATLAB s 3anucansoro Qaiina JaHHBIX.

KHomka n3mMeHeHHs TUPEKTOPUH, B KOTOPOH JTOIKHBI COXPAHSITHCSI CKPHUIITHL.
[Tepexmrouarenb py4HOr0/aBTOMAaTHYECKOTO 33/1aHUS TUPEKTOPUN COXPAHEHUS! CKPUIITOB.
OxkHO, B KOTOpOM 0TOOpakaeTcs BblOpaHHas nupekropus coxpanenus ckpuntos MATLAB.

agkrownE
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6. Bp100p mapameTpoB co3/1aHUS CKPHUIITOB:
6a. drar aBTOMaTUYECKOTrO CO3JaHMsI CKPUIITOB IPH 3arucy Qaiiya JaHHbIX.
66. ®nar yCTaHOBKH TOJIb30BATEILCKAX KOA(PDHUIIMESHTOB 3aIMCHIBAEMbBIX TAHHBIX.
6B. @umar oroOpaxkeHus HHOOPMALIUU O 3aIMCHIBAEMBIX JAHHBIX.

7. KHormka BeIXxoja U3 oKHa HacTpoek 3kcropra B MATLAB.

Buumanne! HeoOxoaumo yduTeiBath, 4To B cTaphix Bepcusx MATLAB nHe
NOJICP’KUBAIOTCS JUTMHHBIE UMEHa (ailioB. YUTUTE 3TO P dKCTOpTe AaHHbIX! B
cilyyae, eclld BO3HUKIN IPOOJIEMbI ¢ SKCIIOPTOM, YCTAaHOBUTE 00JIee CBEKYIO BEPCHIO
MATLAB, wiu 3anaiite KOpoTKHe HMeHa (pailyIoB TaHHBIX B (popmarte 8.3!

5.4.5 WmnopT gaHHbIX LGraph2 B Origin.

Jis noaw3oBareneit mporpammsel OriginLab Origin npuBoauM mporeaypy uMmopra
JBOWYHBIX JaHHBIX B Origin.

B niepByto odepein, TYT CleIyeT HAIOMHHTD, YTO JaHHBIE, TOCTYMHUBIIUE OT ycTpoucTB ALIIT
(xpome monayneit LTR), xpansites B *.dat ¢aitne B Bune nenouncinennbix orcueroB AL T.e. amst
TOT0, YTOOBI MOJIYYUTH JaHHBIC B BOIbTax WM B 3HAYCHHUAX C YUETOM IOJIH30BATEIBCKOM
KTHOPOBKH, HEOOXOAUMO MPEABAPUTETHHO SKCIIOPTHPOBATH TAaHHBIC B IBOMYHBIN (hailn B

tpebyemom popmare (cm. 1. 5.4.3.).

Kpatkasg uncTpykuus o urennto daitnos, co3nanabix LGraph2, B Origin 8 cepBuc penusz SR4
(B IpyruX BEPCHUSX CYIIECTBYIOT OTIMYMS, HO IPHHIIAIT COXPAHSIETCS):

1. Beibupaem <Import>-><Import Wizard>
2. B okne Source ycranasnuBaem Data Type = Binary
3. BeiOupaem nBonuHbii (aiin (Hampumep, *.dat), KOTOpbIi XOTHM CUUTATh

Import Wizard - Socurce 2| x|
Data Tupe:
’Vr ASCII % Binary " User Defined ‘
- Data Gource
(= File |D:\DATA\LGHAF‘H\tesLLTm1472H856515.dat ;I D
 Ciiphoard
[~ Import Filter
v List filters applicable to both Data Type and file name
Import Fiters for curent Dats Type | <Hares B3
Description I
~ Target Winda:
& Worksheet  hatiin € Mone (User Defined filter needs to create window]
Template  [<Defaul> =]
Template for new sheet or book
Import Mode |Hep\ace Exisiting Data ;I
Cancel | << Back | Nest >> Finish
4. KXmem Next

5. B cnenyromem okue File Name Options MOKHO HUYETro He MEHATh M MPOCTO HaXkaTh Next
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Import Wizard - File Name Options 2%

[~ Rename

™ Auto

v warkshest with filename

I warkshest with variable I

¥ warkbook. with file name

™ warkbaok. with variable I

™ Rename Long Name for Book only

I Include path when rename workbook

[ Append
¥ file: name to workbook comments
™ file name to column comments

V' Include path when appending file name

Cancel <¢ Back | Next > I Firish |

6. B cienyromem oxne Header Bytes octasisiem header bytes=0, sxmem Next

Import Wizard - Header Bytes 21|
Number of header bytes |D 2' Preview fant System - I

[ BigEndian byte order

CE B3 2E G4 05 E5 76 BF 72 98 70 E4 79 EF 79 BF
AF CA 85 BD ©2 B4 00 CO BE 5A 2B FE 28 92 FF BF
1E AF AF 80 97 81 FO BF 12 08 88 D8 E2 BY FO BF
35 83 4F 7C B6 43 90 BF 81 2D 8BA 29 E7 4B AD BF
SE En F8 BE DB FB EF 3F FO 08 B6 BY 3D 71 EF 3F
2E 75 EB 9D 09 1E 00 48 D1 75 AD 81 82 F3 FF 3F
19 26 8F 96 EE FB D? BF 37 71 DD AD GB B? D7 BF
A7 44 42 D2 6D 74 C9 BF 96 BO E7 79 7R 9B C9 BF
8B A E2 B1 49 9F 63 BF 4F 93 EO E3 EE CD 74 BF

[~ Define header variables Byte Dffset

[~ Yaniable Definitions
Type |Inteoer (1. & or 4 bytes) Add
Unsigned Integer [1, 2 or 4 bytes]
Real (4 o 8 bytes] Remove
Stiing [wariable length)] _I
Yalue I

Cancel | << Back | Newt > I Firish

5. Bamonusiem mons B okue Data Pattern: Type=Real, Size=8, Count=uucno kaHaaoB B
3ammcy; xxmeM Next

Import Wi 2] x|
Patterr: DataView: & Hex & ASCI
Type [Size [ Count CE B3 2E Ch4 85 E5 76 BF a
Pedl (- z 72 98 78 E4 79 EF 79 BF
nF CA 85 BD B2 G4 68 CA

BE 5A 2B FE 28 92 FF BF
1E AF AF B8 97 81 FO BF
12 08 88 D8 E2 BY FO BF
35 83 4F 7C B6 43 98 BF
81 2D 8A 29 EV 4B AO BF

3E EA F& BE DB FB EF 3F
ﬂ |’|FU[1836393D?1EF3FL|

Insert | Deletel

[~ Keep target column format

AY)(TEH) [ Bevy(TEn) [ -
-8, 06559 -8,08633
-2,00196 -1,97318
-1,03164 -1, 04489
-8, 01588 -8,03183
9,99949 9,98257
2, 81067 1,99683 =
A e & azazn

Cancel | << Back | Newt > I Firish
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8. B oxne Data Selection, eciu He IOSIBUIIOCH JKEJTaHUE OTPAHUIUTH O0BEM UMITOPTHPYEMBIX
JTaHHBIX, TPOCTO kMeM Finish

Import Wizard - Data Selection 2| x|
[~ Partial Impart
From Column T To i Skip Data Rows [0 —
PRI
From Fow Read Rows |1
A(Y) (T&N) [ B(Y)(T&H) I -
-0,00559 -9,00633 |
-2,00196 -1,97318
-1,083164 -1, 84489 —
-8,01588 -8,083183
8,99949 8,98257
2, 01467 1,99683
-8,406 -8,37072
-9,19887 -8,20006
-0, 0024 -8, 00508
8,19312 0,19009
8,43514 0,43106
-4,121433 -14,085395
-8,086527 -8,1221% -
Cancel << Back | Mext»> I Finish

9. B pesynprare nmosiy4aem B KOJIOHKH JTaHHBIX

& testLTR11428 - test_LT =] Fd
C141) AR BCYZ) | ﬂ

Long Mame
Units
Comments

Sparklines - -

1 1/ -0,00559 -0,00633

2 2 -2,00196 -1,87318

3 3 -1,03164 -1,04489

4 4 -0,01588 -0,03183

5 5 0,99949 098257

3 f 201467 1,899683

7 7 -0,406 -0,37072

g 8 -019887 -0,20006

g g -0,0024  -0,00508

10 10 019312 019008

11 11 043514 0,43106

12 12 -412433 -4,05395

13 13 -0,06527  -0,12214

14 14 413214 406457

-1,83376 -1,84686

< |\test LTR114 _2R856515 / | [ »

[Mocnenyromue aeiicTBus moas3oBareasm Origin, BUANMO, XOPOIIIO H3BECTHBI.

[lepen KOJTOHKaMHM C JAaHHBIMHU J0OABIIsIeM €Ille OJIHY KOJIOHKY, 00bsBiIsieM ee ochio X (Set
column as = X), 3anosHsieM ee 3HaYCHUAME (HOMEpaMHu CTPOK HITH HeKoed GpopMyInoit, 4ToObI
HOJYYUTh OCh BPEMEHH) U HACJIAXJaeMCsl ITOJyYeHHON KapTHHKOW U BO3MOXKHOCTSIMH 00pabOTKH
JIAHHBIX, TIPEIOCTABIAEMBIMU TIporpammoit Origin.

EcrecTBeHHO, aHHBIE MOYKHO 3KcropTUpoBath U3 LGraph2 B TekcToBOM BUjIe U 3aTeM
OOBIYHBIM CITOCOOOM UMITOPTHPOBATh TEKCTOBBIH (haitn B Origin. Oxgnako, npu 00JIbIIOM 00BEMe
JAHHBIX 3TOT ITyTh MOXET OKa3aThCs HEYJAOOHBIM H3-3a 3HAYUTEIHLHOTO 00beMa MPOMEKYTOIHOTO
TEKCTOBOTO (paiina.
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5.4.6 O3kcnopt B BMP.

Bo3MoxHOCTE cOXpaHUTh B TpaduyeckoM (hopmare Bce aKTUBHBIE B IAHHBIM MOMEHT OKHA
Wi oHO U3 HuX. OKHO 3KcropTa B (paiin BMP BbI3bIBaeTCS U3 IIIaBHOTO MEHIO
<DAUII><Dxkcnopt B bmp>. TIpy coxpaHeHHN TPaGUKOB MOKHO BBHIOPATh COXPAHEHHE BCEX MU
TOJILKO 0/1HOTO OKHa [1]. Eciiu BeiOpano «ToJIbKO OHO OKHOY, TO MOSIBIISETCS BO3MOKHOCTh
BBIOOpa 3TOr0 OKHA B MeHIo [2]. s co3nanus daiina BMP HykxHO Ha)kaTh KHOTIKY
Akcnopmupoeams [3]. Bbixod [4] — orka3 ot 3kcriopTa rpaduyeckoro ¢aiina.

x

Homep okHa

5 —
SKCMOPTIMPOBATE | BLIHCOL |—\

7] — [

CoxpaHeHue OTAENbHO clienuanbHbIX 0KOH (CrekTp, I 'ncrorpamMma) HEBO3MOKHO — 9TH OKHA
MOYKHO 3KCIIOPTUPOBATh TOJIBKO B PEKHUME IKCIIOPTa BCEro 3KpaHa (onuus «ToJIbKO 0JHO OKHOY B
OKHE 3KCIIOpPTa HE BbIJeNIeHa). B cirydae He00X0ANMOCTH MOXKHO BOCIIONIB30BATHCS IPOrPaMMaMHU
3axBaTa HKpaHa.

5.5 Kyprcor.

5.5.1 BsepgeHue.

BxmroueHre U BBIKIIFOUEHHE 0TOOPaKCHHSI Kypcopa B OKHAX MPOUCXOIUT B OCHOBHOM MEHIO
<HACTPOMKHN><Kypcop> (B HEKOTOPBIX PEKHMAX Kypcop BKJIOUACTCS ABTOMATHUECKH).
Hanane xypcopa ObIBaeT COBEPIIICHHO HEOOXOJUMO TIPH paboTe ¢ METKAMH U CETMEHTaMU
(m.5.2.5.), npu oOpaboTke nanubix (1m.5.3.), ucrnons3oBanuu Jlymnsl (11.5.2.4.) u Apyrux ciyyasx.

5.5.2 Hactpowka kypcopa.

VYnpasneHnue napameTpamu Kypcopa npousBoaurcsa B MeHro <Hactpoiika Oxon> [8]
(m.5.2.2.1.). B MeHI0 JaHHOTO OKHA MOYKHO YCTaHOBHTD:

[8a] BUJ] TOUKU TIepECeUeHHs TOPU30HTAIbHON M BEPTUKAILHON JIMHUU KypCcopa;

[80] BUJ Kypcopa (KpecT OOJIbIION WK Malblii, BEpTUKAJIbHAS JINHUA);

[8B] [[BET KaXKJ0Tr0 Kypcopa, COBIMAAAIONIHNI € I[BETOM COOTBETCTBYIOIIETO €My IpadukKa;
[8r] coOCTBEHHBIN IBETA Kypcopa (IBOWHOM IIETYOK JICBOW KHOMKOM O IIBETHOMY

IPSIMOYTOJIbHUKY aKTUBUPYET MEHIO BbIOOpA 11BETA).

5.5.3 OcobeHHOCTN NoBEAEHUN Kypcopa Npu pa3HOYacTOTHOM BBOZAE.

HyXHO uMeTh BBUY, YTO KypcOp OAHOBPEMEHHO 0TOOpaXkaeTcs BO BceX rpauyecKux OKHaxX
nporpaMmel. M3 3T0oro nponcrekaroT HEKOTOpbIE 0COOEHHOCTH €ro 0TOOpaKeHUsI TPU
MHOT'OMOJTyJIbHOM BBOJI€ IaHHBIX. OCOOEHHO €CJIM 4acTOThl cOOpa YyCTPOHCTB CUIIBHO OTJINYAIOTCS
Ipyr oT Ipyra. B Takoii cuTyanuu B OKHe, 0TOOpa)arolieM JaHHbIe 0T «ObICTPOro) yCTpOWCTBa
Kypcop OyzeT nepeMemarbesi J0CTaTOYHO TIaBHO, HE3aMETHO JUIA TJ1a3a, OT TOUKU K Touke. B okHe
e, 0TOOPAXKAKOIEM CUTHAIl «MEAJICHHOT0» YCTPOMCTBA, IIPU 3TOM IIEPEMEIIEHUE Kypcopa MOXKET
OBITH MPEPBIBUCTHIM, CKAYKOOOPA3HBIM. DTO MPOUCXOJUT U3-32 TOTO, YTO KypCOp MPHUBSI3bIBAETCS
MMEHHO K OMkaiiieMy KaJpy JaHHBIX — K TOUKE, a He K JIMHUSIM, UX coeuHsomuM. aTepBan xe
BPEMEHM MEXAY COCETHUMU KaJpaMH y Pa3IMUHbIX yCTPOHUCTB MOKET OTIMYATHCS B THICAYH U
Ja)ke MUJUIMOHBI pas.
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6 UCIHOJbB30OBAHUE NNJNATHUHOB
6.1 HA3HAYEHHE IIVIATHHOB.

[Tporpamma LGraph2 npezcrasisier co00ii 3aKOHUEHHBIN MPOrPaMMHBINA KOMILIEKC,
peau3yIoUINi B COYETAHNH C U3MepUTeNbHbBIMA Moy siMu AL ¢pyHKIMKM MHOTOKaHAJIBHOTO
aHaJIoro-UQpoBOro camonucua, ociuiorpada u ananuzaTopa. IlporpaMmma nossosser ¢
JIOCTAaTOYHO Pa3BUTON CHCTEMON CHHXPOHHM3ALUN PErUCTPUPOBAThH NaHHBIE B (Dailiibl ¢
HOCJIETYIOUM 3KCIIOPTOM JIaHHBIX JUIsl JalibHeHe 00paboTKH B TaKue MOIMYJIIPHbIE IPOrPaMMBI
kak Matlab, Origin u T.1.

Bo Bpems perucrpanyy JaHHBIX IPOrpamMma I03BOJISIET OCYHIECTBIIATH OHOBPEMEHHYIO
BU3YaJIM3aIMI0 BBOJUMBIX JAaHHBIX B BHJIE rpadukoB. Ho yacTo 3agaun 3TUM HE OrpaHHUYUBAIOTCS.
OueBUIHO, YTO HE UMEET CMBICIIA JaKe MbITAThCS CO3/aBaTh IPOrpaMMy OOIIEro Ha3HAuYeHMs,
PELIAOIYI0 MHOKECTBO Y3KOCIEUAIbHBIX 3a/1a4. Majo Toro, 4To uX HEBO3MOXKHO
IIPElyCMOTPETh, ECTh U €LIE OJHA TPYAHOCTh — IIPOrpaMMa IIPHU 3TOM MEPETPYKAETCS TAKUM
KOJIMYECTBOM HACTPOEK M ONIMH, YTO PEIINUTH B HEW MPOCTYIO 3a4ady, I KOTOPOU OHa U
npeHa3Hayallach, HapPUMeEp, OCYLIECTBUTh PETHCTPALIMIO poliecca, OKa3blBaeTcs 0ojiee yem
3aTPYAHUTENBHO. B TO 5ke BpeMst OOJIBIIMHCTBO MMOJIb30BaTeNEeH 3aMHTEPECOBAHBI €CIIN YK HE B
crielMaibHbIX 33/1a4ax, To, [0 KpaliHel Mepe, B He3HAYUTEIbHOM MOIM(UKAIIMY TUIIOBBIX 3a/1a4
JUIsl COOCTBEHHBIX MOTpedHOcTel. Harpumep, Bo3HUKaeT HEOOXOAUMMOCTh BO BPEMS pErUCTpalluU
4acTh JJaHHBIX OTOOpa)kaTh HE B BUJIE TPa(PUKOB, a B BUJIE CHEIIMATM3UPOBAHHBIX BU3YaIbHbBIX
3JIEMEHTOB THUIIA TEPMOMETPA, CTPEIOYHOI0 prbdopa u T.11. Takxke BO BpeMs perucTpauuu
3a4acTyI0 KeJlaTeJIbHO IPOBOIUTH IEPBUYHYIO0 00pabOTKy noctynaromueil nHGopMauu u BUIETh
Ha 3KpaHE HEKHE PACUETHbIE BEJIMYUHBI (HAPUMEDP, MOILIHOCTb).

Pa3pemmts 3T0 MPOTUBOPEYNE MOXKET ITIOMOYb «OTKPBITAsl apXUTEKTypa» MporpaMmMsal. Takas
mporpamMma COCTOUT U3 OCHOBHOM 4acTH, peayin3yrolieil Hanbosee odme (yHKINH, B YaCTHOCTH
uHTepQeiCHbIe, U OTIENbHBIX MOJKII0YAEMbIX 10 Mepe HaJOOHOCTH ClIeUaTN3UPOBAHHbBIX
MozyJiell. IMeHHO B 3TOM HamnpaBlieHUH npeanoiaraercs pasuBath LGraph2, HaunHas ¢ Bepcun
2.32 — B mporpaMme peann3oBaHa TEXHOJOTHUS MIaruHoB. MakTU4YeCKH, IIaruH — 3TO OYEHb
npoctas 32 paspsaHas DLL 6ubnroreka ¢ HECKOIBKUMH MTpelonpeaeieHHbIMA pyHKUuaMuU. [Tpu
MIOMOUIY IJIATMHOB MOKHO PEAJIN30BaTh JBA THUIIA 33]a4:

1. Pacuernble kananbl. B 3T0M pexume B npoliecce cOopa JaHHBIX Yepe3 MIarkH
IPOXOJUT MOTOK JAHHBIX C BHIOPAHHOTO MOJYJISA, M IIJIarUH HAa MX OCHOBE MOPOXKIaeT
CBOI1 MMOTOK pacyeTHBIX JaHHbBIX, KOTOPHIN MmonanaeT oopatHo B LGraph2,
peructpupyercs B Qaiin, oToopaxaercs kak o0bruHble kanansl AL u .. [Tocne
cbopa, MeHsisl mapaMeTphl IJIaruHa, MOXKHO [EPEepacCUNTHIBATh pacUeTHbIE KaHAJIbI.

2. NunuBunyansaeie SCADA-iogo6HbIe u rpadguueckue 3neMeHTsl. [Inarun nmeet
BO3MOXKHOCTB cooOumTh LGraph2 o cBoeM keaHuu BbI1aBaTh CTOJIBKO-TO
rpa¢ukoB 1 cToiabko-T0 SCADA-110100HBIX 3JIEMEHTOB (THIIa TEpMOMETpa, Oaka,
YHUCIIOBOrO noJist U T.11.). [Ipu aTom g nnaruna B LGraph2 co3naercs otaenbHoe
rpaduveckoe OKHO, B KOTOPOM paclioylaratoTcsi BCE BU3YalIbHbIE DJIEMEHTHI, U B
nporiecce coopa uimu mpocMotpa ¢ainos nannueie ¢ ALl mepemaroTcs B miarux, a
paccuMTaHHbIC UM JaHHBIE BBIBOIATCS B BU3YAJIbHBIX 2JI€MEHTAX.

Kanans! mporpaMMbl MOTYT 0TOOpakaTh U COXpaHsTh JaHHBIE (5.2.3) B 3 BuAax: B KoAax
AIIII, B Bonbrax (HanpspkeHUE Ha BXOAaX KaHAJIOB) M C YIETOM KaJTHOPOBOYHBIX KO3()(HUITUEHTOB
(3.3.5), 3amanHbIX TOB30BaTeIeM. [IIaruHe! MOTYYalOT Ha BXOJI M BBIIAIOT Ha BBIXOJIE B rpaduk
i ¢aiin ganHble 160 B BonbTax, 1100 ¢ yuyeToM KaauOpOBOK MOJIb30BaTENsl IMEHHO B
3aBHCHUMOCTH OT TOT0, Kakoi ¢opmat 3aaaH B <[Ipounx HacTpolikax> B okHe <HacTpoiika
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oToOpakeHHs KaHaioB™>. T.e. ecnu Bbl XoTHTe, YTOOBI IIaruH paboTal ¢ y4eTOM
MOJIb30BATEIBCKUX KAIMOPOBOYHBIX KOA(PPHUIIMEHTOB, HE 3a0BIBAliTE YCTAHOBUTH B 3TOM OKHE
dopmar «KanubpoBkay
[TockoNbKY MCXOIHUK IUIaTMHA OY€HBb POCTOM (COTHS cTpok Ha Cu), To, 001anas 6a30BBIMU

HaBbIKaMU MPOTPaAMMHUPOBAHUS Ha SI3bIKaX BHICOKOT'O YPOBHS, MOJIb30BATEb MOKET OpaTh
paspaborannsie B “JI Kapa” miarunel v Ha ©X OCHOBE JIEJIaTh YTO-TO CYIy0O MHANBUAYAILHOE.
[Ipenmonaraercs, 4To Te€ MJIarvHbI, KOTOPHIE aBTOPHI COUYTYT BO3MOXKHBIM IIPEIOCTABUTH HAM,
OynyT BeUTOKEeHBI Ha caite “JI Kapa™ nis oOiiero nons3oBanus. B npuniune Bo3MoxHa 1
pa3paloTKa IUIaruHOB IO 3aKa3y MOJIb30BaTes.

OCHOBBI pa3pabOTKH TIATHHOB U PEKOMEHJIAIMH IPOTPAMMUCTAM U3JIOKEHBI 00Jiee MoIpOOHO
B oTAensHOM pykoBozacTse (Igraph2_plugins.pdf). Tam »ke nmpuBeacHBI HEKOTOPHBIE IETAIH,
OIyILIEHHBIE B JAHHOM JIOKYMEHTE. 371eCh UMEET CMBICII OCTAHOBHUTHCS Ha KPATKOM OIMCAaHUU
OCHOBHBIX BO3MOKHOCTEH IJIATMHOB, MOCTaBJIsIEeMbIX B cocTaBe nuctpulyrua LGraph2, u Ha
NPUHIUIAX UX HCIIOJIB30BAHUS U HACTPOHKH.

6.2 PABOTA C IVIATHHAMM.

6.2.1 PacnonoxeHue pannos.

B nupekropuu, B KoTOpyio 0buT ycTanosiaeH LGraph2, naxoaurcs qupextopus Plugins (mpu
ycraHoBke 1o ymosuanuio — C:\Program Files\LGraph2\plugins), coxepskarias cieayroriue
HOAMPEKTOPHH:

¢

¢
¢
¢

S S S S

AN

DigFilters — mnarus mo3BoJiseT OCYIIECTBIIATh (UIBTPALIMIO B PEaIbHOM MacIiTade
BPEMCHH OJHOBPEMEHHO IO HECKOJIBKUM KaHalaM ¢ TOCIeAYIONIEeH TenuMaIuei.
DigFiltersAdvanced — iudpoBbie GUIBTPHI, JOMYCKAIOIINE 3HAYUTEIHLHO OoJIee
pa3HHOOOpa3HbIE HACTPOMKH, yeM npocThie GunbTpsl DigFilters-maruna

DigitalStop — miarun obecrieunBaeT OCTAaHOBKY cOOpa JaHHBIX 10 CUTHAIY,
MPUXOAIIEMY Ha BEIOPAHHYIO ITU(POBYIO JTMHHIO

DISCRIMINATOR — miarus ucxoJIHO IpeIHa3HAYAJICS ISl aBTOMATHYECKOTO
onpezaenenus R-R nunTepBanoB B anekTpokapauorpamme. OQHAKO OH TaKKe MO3BOJISET
BBIJICTISITH B TIOTOKE JIFOOBIX JAHHBIX IMUKH C OTPEACIICHHBIMA ITapaMeTpamMu 1
pPacCUUTHIBATh PACCTOSHUE MEKY HUMHU.

INCLUDE — nupekropus, B KoTOpoit Haxomutcs daiin plugin.h, cogepskaruii
00BSABIEHUS KOHCTAHT, CTPYKTYp U (DYHKIIUHN AJIs TUITarHHOB (MIPEJICTaBIIsIeT HHTEPEC
TOJIBKO JUTS T€X, KTO PEIINT 3aHIThCS CAMOCTOSTEIIBHBIM U3TOTOBICHHEM COOCTBEHHBIX
TJTATUHOB).

Multimetr — marus peanusyer (yHKIIHMIO MHOTOKaHAJIBHOTO MYJIbTUMETPA,
paboTaroniero B peaJibHOM MaciiTade BpeMEHHU.

ResamplerDelphi — npocreiimmii miarus, reMoHCTpUpyroIuii padoty B cpeae Delphi —
YMEHbIIIAeT 4acTOTy cOOpa JaHHBIX BABOE
SPEKTR_ANALYZER — nnarus mo3BosisieT MpOBOINUTE CIIEKTPAIBHBIN aHATIH3 110 IBYM
KaHaJaM B peaIbHOM MaciiTabe BpeMeHH.
SumDeriv — maruH ocymiecTBIIsIeT CO3/IaHUE TPEX PACUCTHBIX KaHAIOB Ha 0a3e IBYX
ka"asioB ALITL. [1narun co3gaeT ouH pacueTHbIN KaHall, paBHbIM CyMMeE ABYX BXOIHBIX
KaHAJIOB W ITPOU3BOJIHBIC OT JIBYX KaHAJIOB.
VA-oscilloscope — XY -camomnucelt, npeiHa3HAYCHHBIN JJIs1 CHATHS BOJIbTAMIIEPHOM
XapaKTEePUCTUKU
VisualGauges — miarus neMoHctpupyet peanusoBantbie B LGraph2 SCADA
(ACVYTII)-noo0HbIE BU3yalbHBIE YJIEMEHTHI.
XY_BorlandC5 — mnarusn, nemoncrpupytomuii padory B Borland C 5.02 u peanusyrommuit
¢dbynkuto npoctoro XY -ocuuiorpada


http://www.lcard.ru/download/lgraph2_plugins.pdf
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¢ XY _Oscilloscope - Ocrmiorpad, 0ToOpakaroIHil JaHHBIE OJHOTO BXOJHOIO KaHajia
OTHOCHUTEIIBHO JIpyroro. MiMeeT NOonoIHUTENbHBIE TapaMeTPhl AJ11 OTOOpaKeHUs! GUryp
JIuccaxy
Kaxxnast u3 nupeKkTopuii COepKUT UCXOTHBIN TEKCT TUIarnHa, IPOSKTHBINA (ailsl 1 cCOOCTBEHHO
wiaruH — d1l-6udaroTexy.

6.2.2 [lopgknioyeHne nnaruHa.

Jis moaKiTroueHus miaruHa 1octatouno B MeHro <Ilapamerpst ALIIT> BbIOpaTh myHKT
</lo6aBuTh TIaruH>. B OTKpBIBIIEMCS OKHE 3arpy3KH CJIEIyeT BIOpaTh TpeOyeMyto OUOIHOTEKY U
HOATBEPIUTH 3arpy3ky. [locie atoro moxxHo nepexoautsb B <[lapamerpsr ALIIT = Hactpoiika
000pyI0BaHUS™>, TIe MOKHO YIIPABJIATh apaMeTpaMy pabOThI IUIarkuHa (€Cau OH TaKoe
yIpaBJjeHUE NIPEAYCMaTPHUBAECT)

[ToakaroueHHbIE MIAaTMHBI BUAHBI B CIUCKE YCTPOHCTB B okHe <HacTpolika 000pyaoBaHus™>.
PacuerHble miaruHel mpu 3TOM 00J1a/1a10T OOJIBITMHCTBOM CBOMCTB OOBIYHBIX ycTpoiicTB ALIIT —
pe3yiabTaThl UX Pa0OThI MOTYT BU3YAJIU3UPOBATHCS, COXPAHATHCA B (hailil HAPSAAY C «CHIPBIMK»
JMaHHBIMH, TTocTynaromuMu oT AT, skcopTupoBaThCs B TEKCTOBBIC U IBOMYHBIC (hAIIBI U TIP.

JIJ11 5KOHOMMH PECYPCOB HEHYKHBIN B JaHHBI MOMEHT IUIATMH MOYKHO OTKJIFOUHTH, IIPOCTO
yOpaB pacIioyioKEHHYIO PsiIOM C HUM raJlouKy B cucKe ycrpoicTB. HazBanue miaruna, ¢
HACTPOMKaMU KOTOPOT'O YTO-TO HE B IOPAAKE, BBICBEUMBAETCSI KPACHBIM LIBETOM.

6.2.3 HacTpowka nnaruHa.

i’a;’ﬂac'rpoiika o6opyaoBaHusa | 5]

MoaknioyeHHoe 0BopyA0BaHHE Hacrpoiika kananos AUM | HacTpoiiku naaruna ]
1 ¥ E-14-140 (3R34558) _J

: - ; g MapameTpel nnarHa
¥ Plugin (Functiont) M aHHBIE ¢ K0TOPOrO ByayT 06pafaTbiBaTbCA NNarMHOM; LY

O | l HazsaHue napa anauenne | L2
E-14-140 (3R34558) g pameTpa
r _napaversa ||| 4 | 4

I PacnpegeneHue kaHanoe 7 MneTp Monocoeoit ¢ s
[Plugin Function2) HazgaHue kaHana ¢ 4aHHeIMM ANA NNavHa | Kanan mogyna

Tn duneTpa Eeccena

KaHan A |Kanan 2 -
2 — W Kanan3 v MopAgok duneTpa (0T 3 40 10)

’/.

i HuwxxHAA nonoca cpesa, My 1000.0000

ank

~| | |BepxHaanonoca cpeza, My 4800.0000

KaHan F Kanan 1

KaHan G Kanan 1 (OFF)

~|
FF) j' _vJ KoadhuumeHT geumanuu (1..2048) 1
MakcumanbHOoe YMCNo KaHanoe Ana nnarMHa 8 Hmcnu KaHanoe _//

'J MWHUMANEHOE YACNO KAHANOB ANA NnarHa |1 34 2 — £

1. Crhucok ycTpoHcTB, B KOTOpOM Hapsiny ¢ MoayieMm ALl BUIHBI akTHBHBIE M HEAKTHBHBIE
IUTarMHBbI.

2. BriOop ycTpoiicTBa, 1aHHBIE C KOTOPOTO TOJAOTCS HAa BXOJI TUIATWHA; B KAUECTBE
UCTOYHHUKA JAHHBIX MOXKET CIYXHTh HE TOJIbKO ycTpoiicTBo ALIIT, HO M MpoUYTEHHBIH UK
UMIIOPTUPOBAHHBIN (aii.

3. CHnMcoK KaHaJIOB: MAaKCUMAJIbHOE YHCIIO CTPOK B CIIMCKE COOTBETCTBYET YKa3aHHOMY IO
Tabnuielr MakcuMaabHOMY YMCITY KaHAJIOB JJIs TUIarnHa. KoJarmaecTBO TOCTYIHBIX st
UCIIOJIb30BaHUS KaHAJIOB (aKTHBHbIE CTPOKM) 3aj1aeTcs B okotke [5]. IIpu Beibope B
IIPaBOM CTOJIOIIE TaOJIMIIBI KaHalla MOJYJISl, JaHHbIE C KOTOPOTo OyAyT MOCTYIaTh Ha
COOTBETCTBYIOIIMI KaHaJ MJIaruHa, KaHaJlbl, BEIKIIIOYEHHbIE B HACTPOHKAX MOJYJIS,
MOKa3bIBAIOTCS B OKHE BhIOOpa Kak HegocTynHble (Kanan XX (OFF)).

4. Tabnuia ycTaHOBKH MapaMeTpoB pabOoThI MIaruHa
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Kpome toro, Ha 3akiaake <ITapamerpsr ALIII->Hactpoiika o6opynoBanus—> Hactpoiika
kaHajoB AIIII> nosiBasieTcst BO3MOMXKHOCTD Il KayKIOT0 U3 MOAKIIOUYEHHBIX ycTpoicTB (ALIT n
IUTarMHBI) TOCTABUTH TaJIOUKY B oKolIke «He coxpaHsaTh naHHbIe». DTa onius yao0Ha, eciau Bel
cuMTaeTe, HalpuMep, YTo B (paiiir HET CMbICTIa COXPAHATH «CBHIPBIEY JaHHBIE, HO JI0CTaTOYHO
COXPaHMUTD Pe3yAbTaT UX 00OPAOOTKH MIIarHHOM. Takol MoIX0/1 MO3BOJISET COKOHOMHUTH Ha pa3Mepe
daiina, HO TP STOM HAJI0 MOMHUTH, YTO UCXOJHbIC JaHHbIE Ui Bac yrpaunBaroTcs 6e3B03BpaTHO!

B menro <Hactpoiiku—> HacTpoiiku kaHaaI0B> MOKHO BBIOpATh, KAKHE KIMEHHO KaHAJIbI IJIaruHa
ClIeyeT OTOOpakaTh (I IUIArMHOB, MMEIOLINX PAaCueTHBIC KaHaJIbl):

B

paduueckue NapaMeTpel | Mpoyve napameTpel ]

HazeaHue OKHO BLIBOAA ' NukuAa

Mogyne

Han 2 OkHo 1 ~ THIN_LINE
Han 3 OkHo 1 ~|THIN_LINE

1A ABYX KaHanoB He BbIBOAUTL. }iTHlN_LINE
0M3BOAHAA KaHana 1 OKHO 2 ~ THIN_LINE
0M3BOAHAA KaHana 2 OKHO 2 ~ THIN_LINE
Han A OKHO 3 ~|THIN_LINE

E-14-140 (3R34558)

-
-Plugin (Function1)

-Plugin (Function1)
-F'Iugin (Function1)

Plugin (Function2)

Han B OkHo 3 ~ THIN_LINE -Plugm {Function2)

fDManp KaHanoe COXPAHWUTL W BEIATH
'3 MoKa3biBaTh BCE KaHaNb!
b BuIiTH 63 coXpaHeHua

Pe3y.HLTaTLI pa6OTBI IUIAaritHOB, HC MMCHOIIHUX PACUYCTHBIX KaHAJIOB K HC ITIOPOKIAIOIITNUX
COOCTBEHHOTO IOTOKA JaHHBIX, MOXHO BUJICTH TOJIBKO HAa BKJIAaJKC, COOTBGTCTByIOIIICﬁ JaHHOMY
IJIaruHy, 1100 MNECPCKIOYHUBIINCH B BU ((CTaHHapTHBIﬁ+HHaFHH))

ITocne YCTAHOBKH I1apaMETPOB pa6OTBI IJIariHa MOKHO IIEPEXOJUTH K TPOCMOTPY CUI'HAJIOB
WJIN 3aIliCH.
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6.2.4 YnpaBneHue nnarMHamu.

[Tocne ycTaHOBKM M HACTPOWKH ITUIArMHA MOYKHO B MEHIO <Bu> BpIOpaTh
<CranpapHTblii+miarus>. [Ipu 3ToM B BepxHel 4acTH pabouero OKHa IporpaMMbl OTKPbIBAETCS
onHO okHO 13 CtanmaptHoro Buaa (OkHO 1), HUKHIOIO YacTh 3aHUMAET Tpauueckoe
IIPEJICTaBJICHUE IUIaruHa

b
i

(=] [#]

£ZLGraph2, Bepcua 2.32 Beta. ; file c:\LGraph)test.gfl
Bain  HacTpoiikn Bua Brok CermeHTel Mapamerpbi AUM YTWautel Language Momows
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-‘§ 0.200 ﬁn 200 Anvra J0.000 1‘2 1 8.192(ceKfH [Cop naHHbX3aBEPWEH YCNewWHO. BBeAeHD 8.19 ceKyHaLl Q

1. Okwno 1 ¢ maraeiMu ot ALIII.

2. P aMKa, OrpaHnviuBaromas Juara3oH, JaHHbIC U3 KOTOPOTO 06pa6aTBIBaIOTC$I IIJIaruHOM.

Pamky moxxHO epemeniath Mbibto. [locie nepemernienrs B 100yI0 TOUKY 3aMUCH

MO’KHO IPOCTO KJIMKHYTH JIEBOW KHOIIKOM M paMKa EPEMECTUTHCS IO YKa3aTENI0 MBIIIH
(Y1oOHO HCIOIB30BAaTh, €CIIHM MIPH JBUKEHUU 110 (Daiiny paMKa OCTaHETCs 3a Mpe/ieaMu

okHa). [Ipu mepemenieHnn MBIITH K TIPABOM WK JIEBOM TPAHUIIE paMKU Kypcop

NpUHUMAET (OPMY IBOMHOM CTPENKU — 3TO 03HAYAET, YTO COOTBETCTBYIOILYIO TPAHUILY

paMKHU MOKHO ICPECABUHYTb.

3. OKHa IUTarMHOB — MX KOJIMYECTBO U pa3Mep ONPENEISIFOTCS CAaMUM TUTariHOM. BHYTpH

OKOH TpaBasi KHOIIKA MBIILIH BBI3bIBAET OKHO HACTPOMKH oceil (aBTomacuITad, yucio
3HAKOB)

CnpaBa pacrionaraercs aHejb YIPABJICHHS TUIATHHAMH.

4. TlepekmtouaTenb 0TOOpaxkaeMoro B JaHHbIH MOMEHT IularuHa. BHumanue!
Heomobpasicaemvle niazunvl npoodoadicarom pabomams u nOmMpeoisims pecypcbl
cucmembl. Omxaouaiime HeHYICHble NAAUHbL!

5. Kypcop. B Tom ciydae, eciu cpeid HCIIOJIb3YeMbIX BU3YalbHBIX 3JIEMEHTOB €CTh

rpaduky, Mo yMOJIYaHHUIO B HUX OYyAeT aKTUBHPOBAH OJUH KypCOp, KOOPIUHATHI KOTOPOTO
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OTOOPaXKAIOTCSI B COOTBETCTBYIONTUX MOJISX (X, Y). [l OTKITFOUEHUST 3TOTO Kypcopa
JIOCTaTOYHO COPOCUTH UIAXKOK “TIoKa3aTh”’. Kpome 3Toro yHuBepcaapHOTo Kypcopa
IUTarMH MOJKET BKJIFOUMTH JONOJHUTENBHO elle 10 KypcopoB, KOTOpbIE MOTYT
HCTIOJIB30BATHCS KaK JJIsl MAPKUPOBAHUS OTJCIIBHBIX YUaCTKOB rpaduka, Tak u JJs
3aJlaHUs NI0JIb30BATEIEM 30H Ha rpaduke Ul IUIarkuHa.

[To ymoganuio Kypcop nepemMeniaeTcs o rpaguky B pexxuMe “IpuiIdnaHus’ K
BBIBEJICHHBIM IpaukaM (B 3TOM pexXHMe Kypcop IepeMelaeTcss CTPOro o BbIBEICHHBIM
Ha rpaduk Toukam). s OTKIFOUEHUS 3TOTO PeKUMA HEOOXOAUMO YCTaHOBHUTD (hIIaXKOK
“cBOOOIHBIN".

Kuonku CoxpaHumsb u [Jo6agumb ucrionb3yoTcs IUisl COXpaHEHHsT TAHHbIX
BU3YaJIbHBIX 3JIEMEHTOB B TEKCTOBOM (haiiiie. [Ipu coxpaHeHu# ¢ OMOILBIO KHOIIKH
CoxpaHumb riporpamma 3arpocuT uMs Qaiiia, eciii Takoil (paiii yxe ecTb, TO JaHHbIC B
HeM OyayT nepeTepThl HOBBIMU JaHHBIMU.

I[Tpu coxpanenuu npu nomoinu kuonku JJobasumse naunbie OyayT 100aBISATHCS K
KoHIy (aiina. st Toro, yrodbl LGraph2 mpu kaxaom Haxatuu Ha kHonky Jo6asumsb
HE 3anpaluBai uMs Qaiina, J0CTaTOUHO YCTAaHOBUTH (HIIaXKOK PSIIOM C KHOIIKOM
Hob6asums.

ITay3a. ®nar “naysza” MOKET UCIOJIb30BATHCS IPU pabOTe ¢ BU3yaJIbHBIMHU IIJIarMHAMU
JUIS IPUOCTAHOBKH BU3YaJIM3allMy JJAHHBIX OT IUIAarMHA MpU paboTe B peaIbHOM BPEMEHH.
JlanHast GyHKIMS HETOCTYITHA JIIs IJIaruHa ¢ PaCYETHBIMU KaHAJIaMH.

Oroii pyHKIMEN yI0OHO MOIb30BaThCs U1l 60jee NOAPOOHOr0 BU3YyaJlbHOTO aHAJIN3A
TEKYIIEro COAEP>KMMOI0 BU3yaIbHBIX 3JIEMEHTOB U UX COXpPaHEHMs B (ail

B nanpHeiinem manupyercs pa3paboTaTth COXpaHEHHE JAHHBIX U3 BU3YaJIbHBIX
9JIEMEHTOB, COXpaHEHHE B OMHAPHBIX (ABOMYHBIX) (haiinax, a TakKe CAeNaTh CHHXPOHHOE
aBTOMAaTHUYECKOE COXPAaHEHHE C 3a/laHHON 4aCTOTOH..

“IIEPEPACYET”. B ToMm cinyuae, ecii mporpaMma paboTaeT B pexxuMe IpocMoTpa
¢aiinoB pacyeTHOro MjaaruHa, U UCXoHble JaHHble ¢ Moayns ALIIT Obltu coxpaHeHs! B
daiine, To MOKHO BHOBB c(hOpMUPOBATH (Paidil ¢ pacUeTHBIMU TaHHBIMHU. DTOT PEKUM
y100HO UCHOJIB30BATh, €CIIM HYKHO SKCIIEPUMEHTUPOBATH C IapaMeTpaMH PacyeTHOro
IUIaruHa.

PepaxtupoBanme. YcraHoBKa ¢uiara “pegakTUpoBaHue’” BKIIIOYAET PEXKUM PYUHOMH
YCTaHOBKH KOOPJIMHAT U pa3MEpOB BU3YaJIbHBIX 3JIEMEHTOB IUIarMHa MPY OMOIIH MBIIIIH.
Y cTaHOBIIEHHBIE B 3TOM PEKUME HOBBIE KOOPJMHATHI U pa3Mephbl COXpaHsIoTCs B daiine ¢
HacTpoiikamu LGraph2 u ncnonb3yrores Kaxkaplid pa3 Ipu 3arpy3ke nporpammsl. J{is
YCTAaHOBKH 3HAYCHUIT 110 YMOJIUAHHIO JOCTATOYHO HAXKaTh HA KHOIKY BoccmaHoeume.
HenpepsbiBHbIi BbI30B. [Ipu pabote B pexxume npocMoTpa Qaiisia ¢ BU3yabHbIM
IUIarMHOM B pexkxume Buj/CranaapTHBINHHITIAruH 1M0JIb30BaTEN0 JOCTYITHbBI
OJIHOBPEMEHHO J[Ba OKHa — cTaHaapTHoe okHOo LGraph2 ¢ rpadukamu u nanenb ruiarvHa.
ITpu 5ToM B ctanaptHoM okHe LGraph2 mpu moMomy MbIINM MOXHO BBIJENATH OJIOK
JAaHHBIX, KOTOPBII OyneT o6pabaTeiBaThCs MIarnHOM. [10CKOIbKY IIPpH MOMOIIN MBIIIH
MOYKHO TIepeMellaTh BbIIEJICHHYIO 00JacTh MO JAHHBIM U MEHATH €€ pa3Mephl, TO 10
YMOJIYAHHUIO MJIaTUH OYAET BBI3BIBATHCS MOCIE OTIYCKAHUS JIEBOM KHOMKY MbIIK. B
pe’KuMe HEeNPEPHIBHOTO BBI30BA TUIATMH OY/ET BBI3BIBATHCS MTPU KaXI0M IEpEeMEIeHUN
MBIIIIH, YTO MOXET OBITh HEY00HO, eclii 00padoTKa JaHHBIX B IJIarMHE OyAeT
JINTENbHONU

Bpems BbinosHenust. CTaTHCTHKA BPEMEHU BBINOJIHEHUS TUIarMHA B MUJUTUCEKYHIaX.
3aKJaIK¥ MMOIKIIOYEHHBIX IJIAarMHOB — OTKPBIBAIOT OKHO IPpa)uyecKoro 0ToOpakeHus
miarnHa. OKHO 1 Ha ATHX 3aKIaJKax OTCYTCTBYET.



-97-

6.3 IIPUMEPHKI IVIATHHOB.

B nuctpuOyTuB mporpaMMbl BKIIFOUEHBI HECKOJIBKO TIarnHOB. OHU pacroyiaratorcs B
aupexropuu LGraph2\plugins. Kaxnas iupexTopust ¢ miarnHOM COACPIKHUT MUCXOJHBIA TEKCT
TIaruHa, Gaiis mpoekTa u COOCTBEHHO TUIAruH — noakaodaemyto k LGraph2 dll-6ubnmorexy.
Heo0xoaumMo y4decTs, 4TO IUTaruHbl BO MHOTHX CITy4asix CIICIM(UYHBI 17151 KOHKPETHOH BEPCUH
LGraph2. Mcnionb30Banue Takoro MiaruHa ¢ Ipyroi Bepcuei morpedyer ero nepeKoOMIIIsAIUH.

XOTS MJIarkuHbl, TOCTABIIEMbIC B JUCTPUOYTHBE IPOrPaMMBI, BIIOJIHE (DYHKIIMOHAIBHBI, OHH,
€CTEeCTBEHHO, HE BCETJa MOTYT PeliaTh KOHKPETHYIO 33a4y M0JIb30BaTelsl HMEHHO B TOM BHUJIE, KaK
emy TpeOyercs. OCHOBHas LIeJIb IPUMEPOB — CIY)KUTh OCHOBOH ISl CAMOCTOSITENILHON pealn3alun
UMEHHO TeX (DYHKIIHIA, KOTOpBIE KeJaTeIbHbl KOHKPETHOMY HOJIb30BATEIIO.

Hke mpuBoIsATCS ONMMCAHUS HEKOTOPBIX TUIATMHOB, BXO/SIIUX B TUCTPUOYTHB IIPOTPAMMBI.

B nanpHeiimem cymecTByIONye IaruHbl OyayT 10padaTbIBaThes, a UX OMOIMOTEKa —
HOTIOJTHATHCSL.

6.3.1 Lndposas punbtpauus.
Pacnonaraercs B LGraph2\plugins\digfilters

[TnaruH MO3BOJISET OCYIIECTBIATH (PHIIBTPALMIO B peaIbHOM MaciiTabe BpeMeH!
OJIHOBPEMEHHO 110 HECKOJILKMM KaHasiaM. [Ipu skeaHuu QrIbTparysi MOXKeT ObITh COBMEIIICHA C
NeAUMaIAEH.

[x

5 LGraph2, Bepcua 2.32; file d:\DATA\LGRAPH\dat_etalon\test_E-14-140M_1R89734 r el

Qain Hactpoii Bua Brok CermeHTol Mapametpel AUM YTimmrel Language Momolub
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OCHOBHbIE BO3MOKHOCTH IIJIaruHa:
¢ OunpTpanys 10 8-MU aHAJOTOBBIX KaHaoB. Ha BX0/ muiarnHa MoryT ObITh
MOJKJIIOUYEHBI TOJIbKO BKItOYeHHbIe KaHabl ALIT (ocTtanbHble B KOHe BbIOOpa
BeIrIAAT kKak Kanan X (OFF))




L 2

-08 -

Br16op meroanku pacuera BUX dunbstpa (beccens, barrepBopra, Uebnimena,
WNuBepcHbiii YeObImeBa Wik DITUTNITHYECKUN )

Bri6op Tuna ¢punbtpa (GUIBTp HIKHUX 4aCTOT, PUIBTP BEPXHUX YACTOT, OJIOCOBOM
¢GmIBTp, 0OpaTHBIN MOIOCOBOM (HUIBTP).

Br160op nopsinka ¢punsTpa.

YcranoBka ko3 uirienTa AeiuMaluy Mo3BOJIAET PEUIUTh T0CTATOYHO THUIIOBYIO
3aJa4y: OCYIIECTBISATh HU3KOYACTOTHBIN (Ha ypoBHE aoseii ['epiia) BBO mpu OMOIIU
Moyt AL, mo3Bossitoniero onudpoBeIBaThH JaHHBIE HA O0JBIINX YacToTax. [1pu
MTOMOIIIM 3TOTO IUTarMHa MOKHO yCTaHOBUTH cOop ¢ ALIIL, nampumep, Ha 1 kI,
BkitounTh ®HY, cy3uB nonocy ot 0 1o 1-2 ' 1, BEIOpaB KO3 PUITUESHT JeTTIMAIAH
1000, MoTy4uTh UTOTOBBII MOTOK OTHUILTPOBAHHBIX JaHHBIX 1 ['1I.

IlapameTpsl IIaruHa

ITapamerp Bo3Mo:kHbIe 3HAYEHHUSA

Tun ¢puneTpa

OuUnbTp HIKHUX YaCTOT, OUIBTP BEPXHUX YACTOT,
ITommocoBoit punbTp, OOpaTHBIN MOJI0COBOM (PHUITBTP

Meron pacuera

beccens, barrepBopra, UeObimeBa, HBepcHBIT
YeOpIieBa, DMINITHYECKAN

[Topsinok GunbTpa ot 3 5o 10

Huxnss nonoca cpesa, ' 3asiaeTcs N0JIb30BaTENIEM
Bepxusis mosoca cpesa, 't 3aaeTcs mojab30BaTeNIeM
KoaddunmenT nenmmanuu ot 1 1o 2048

6.3.2 OKOHHbIN ONCKPUMUMHATOP.

Pacnionaraercs B LGraph2\plugins\discriminator

IInarun HCXOOHO MMpeaHazHavdaJICAa IJIsk aBTOMATHYCCKOI'0 OIIPCACICHHA R-R HHTCPBAJIOB B
SJICKTPOKapAuorpamMme. OHHaKO OH TaKX€ IIO3BOJIACT BbBIACIATH B IIOTOKE JIFOOBIX JAaHHBIX ITNKH C
ONPCACIICHHBIMUA ITapaMETpPpaMU U PACCUUTBIBATH PACCTOSAHNUEC MCIKAY HUMMU.

* o

OCHOBHbBIE BO3MOXHOCTH IJIarMHA:
Pabora kak B peanbHOM Maciitabe BpeMeHU (nepcnekmuéa), Tak U B peKUMe
npocMmoTtpa daiina.
HeszaBucumasi ycTaHOBKA BEPXHET0 M HUXKHETO MIOPOTrOB AUCKPUMHUHAIIUH.
MapkupoBka 0TOOpaHHBIX ITHKOB.
Bo3MoxkHOCTh HacTpauBaTh OTOOP MUKOB HE TOJIBKO 110 AMILUIUTYIHBIM
XapaKTepUCTHKaM, HO U 10 JUIMTEIbHOCTH YaCTH MUKa, MONaalouiel B OKHO
JUCKpPUMHHATOpA.
Bo3M0oXkHOCTh HacTpauBaTh OTOOP MHUKOB C YYETOM CTATUCTHUECKUX XapaKTEPUCTHK
JUTNTEIIBHOCTHU TTHKOB.
Bo3MoXHOCTE HacTpanBaTh MPEABAPHUTEIBbHYIO IU(PPOBYIO (DHIIBTPAIINIO CHTHAJIA
(GMIBTPOM BEpXHUX YACTOT AJISl (PUIIBTPALIMH [TOCTOSIHHOM COCTaBJISIOIIEH.
Bo3mokHOCTE OT6I/IpaTB KakK IMOJIOKHUTCIBHBIC, TAK U OTPHULATCIBHBIC ITUKH.

OO npuHIMO Pa0OTEHL

[Tnarun or6upaet koieGaHus, MAaKCUMYM KOTOPBIX MOMAaaeT B AMAIa30H, 3aJaHHbIH
MOJIO’KEHHUEM TPaHUI] OKHA (3€JIeHble IMHUU Ha PUCYHKE). J[IUTeNbHOCThIO OTOOPaHHOTO MUKA
CUMTACTCS BPEMS MEXKAY IIEPECCUCHUEM CUTHAJIOM HUKHEH I'PaHULIBI OKHA CHU3Y BBEPX U CBEPXY
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BHU3. [IJ11 KOppeKTHOI paboThl HEOOXOIMMO MEPEABUTaTh TPAHUIIBI MBILIIKOH, «3all€MUBIINCHY 32
MapKephl Ha JUHUAX(HA pUCYHKE 00BEIEHBI KpYKKaMu ). [IHKH, yIOBIETBOPSIONINE YCIOBUSIM

oTOopa, MoMevaroTCs YePHOU TOUKOM.

4% LGraph2, Bepcus 2.31

®akin Hactporikn Bua Bnok CermeHTel Mapametpel AUM  ¥TunuTel Language MMoMowe
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EEHE

Cepua SYNC
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IIKICIN]

1.20

[®npocmotp | [@ 3anuce | [MCron Kupcop X

(&)

[Ton rpadryeckuM OKHOM IUTaTMHA PACHONIATalOTCs YUCIOBbIE JaHHBIC: MOJIOKEHHE TpaHull Y 1
1 Y2, KOJIMYECTBO MTUKOB, OTOOPaHHBIX B MpEesiax PaMKU, PacloiOKeHHOW Ha BepXHEM Tpaduke,
CpenHee 3HAaUeHHUEe HHTEpBalia MEXK/y MMKaMH B BBIOPaHHOM pa3MepHOCTH U TabIuIla ¢

rapamMeTpaMHy IHKOB.

ITapaMeTphl IJIarMHA

ITapamerp

Bo3Mo:xHbIE€ 3HAYEHUSA

MaxcuMaIbHOE OTKIIOHEHHE T10
IUIATENBLHOCTH, %o

or 0.1 1o 75%

[IpoBepsaTe gomyctumoe
OTKJIOHEHHUE I10 JJIUTEILHOCTH

JA -HET

Ecnu BbiOpano 1A, OyayT OTBEprHYThI UKH, JTUTEIb-
HOCTb KOTOPBIX IIPEBBIIIAET CPEHEE 3HAUECHNE Ha
BEJIMYMHY, OOJIBIIYI0 YeM MAKCUMAaJIbHOE OTKJIOHEHHE

MunuManabHas JIUTEIHLHOCTD ITHKA

3anaeTcs B MKC, Mc Wi c. [To3BossseT uCKI0UnTh 13
0TOOpa BHICOKOYACTOTHBIE apTe(aKThI.

[IpoBepATs MUHUMAIBbHYIO
JUITUTEIBHOCTh MHKA

JIA —HET

Macirad MUHUMAaIbHON
JUIATENbHOCTH

MHKPOCCKYHbI, MUJUIMCCKYHbI, CCKYH/IbI

Ounerp PBY

beccens, barrepsopra, UeObieBa, InBepcHBIi
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YeOrnIeBa, DM THYECKUN

[opsimok ¢punbTpa

or2 no 10

[Tonoca cpesa, ['ng

3az[aeTc;1 IIOJIB30BaTCIEM

CKOIBKO OTOPOCHUTH IMOCIIe
bunpTparumn

KoppekTtupoBka UCKa)eHHi, BHOCHMBIX (PHIETPOM

ITouck OTpULATCIIBHBIX ITHKOB

BKJIFOYEH-BBIKJIFOYEH

Ecnu nouck BKIIIOUEH, 3HAUECHUSI TPAHUIL
WHBEPTUPYIOTCSI, U TUIATUH MOXET paboTaTh C
OTPHUIATEIILHBIMH KOJICOAHUSIMU.

6.3.3 Undposon mynbtumeTp.
Pacnionaraercs B LGraph2\plugins\multimetr

[Tnarun peanuzyer GyHKINIO MHOTOKaHAIBHOTO MYJIbTHMETPA, paOOTAIOIETr0 B peabHOM

Maciitade BpPCMCHHU.

L R R R 2

Pacuer cpennero, nucnepcuu, AC/DC 3HaueHUH, 4aCTOTHI.
OnHoBpeMeHHast 00paboTKa 10 8-MU KaHAJIOB.

Pabora B peanrbHOM MacmiTabe BpEMEHH U B PEKHUME ITpOocMOoTpa daita.
YcTaHaBiIMBaeMbI€ MOJIB30BATEIEM MAPAMETPBL: YHCIO 00padaThIBAeMbIX TOYEK,

Pa3pSIHOCTD YUCEI MPU OTOOPAKEHHUH (YUCIIO Pa3psiIOB MOCIIE 3aMsTOM ).

&5 LGraph2, Bepcua 2.32; file d:\DATA\LGRAPH\dat_etalon\test_E-14-140M_1R897344.

Qain Hactpork Bua Brok CermeHTel [Mapametpel ALM YTummtel Language [MomoLb

&
Ix

1.59-

Window 1

1.40-
1.20-
1.00-
0.80-
0.60-
0.40-
0.20-

>l Multimetz
I HBI

-0.20-
-0.40-

Znawnngy ) | winded |

.00~
1.20- € naysa
1.40- :
350050000 000000016 000000032 00:00:00.043 00:00:00.085 MEPEPACHET |
i ox e 1 o F.He S
Kawan A:10.0003 0.0007 0.0007 0.0003 0.0000 —_
BoccTaHoBUTE:
Kawan 8:1-0,0114 1.1130 1.1129 -0.0115 299.9894
Kawan C:10.0113 1.1129 1.1130 0.0114 299.9885 e
Kawan D:/-0,0003 0.0007 0.0007 -0.0003 0.0000 [Bramermenmas|
Kawan €:1-0,0003 0.0007 0.0007 -0.0003 0.0000 [
2.00
Tekywee
200
MacwTas X Ei \Bnok(Shift+RightMouse) | CermenTs (1) 1092" FYNC‘@npocMOTP ”. 3anucs ”I Cron ﬂ L} ‘ « ‘ » ‘ M | o
Time/Div gmuocmenwoe BpemMA D D f = 0.00 S
§‘U 016 ﬂ‘ﬂ 016 Az (0000 § 133178 eyt [Hauano seoga 16-04-2010 11:12:14, Gaiin dADATALGRAPHIdal_etalonitest_E-14-140M_1R887344 par, fnuTensHocte ()

[TapameTpsl IUIaruHa

ITapamerp

Bo3MoxHBIE 3HAYCHU A

Yucao 0TCYETOR I YCPCOAHCHMU.

ot 20 1o 10000
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| Uncno 3HaKOB mocJie 3ansToi | ot 1 1010

Kakux Ob1 TO HM OBUIO TIOSICHEHUH ATO IIJIaTMH, KOKETCs, HEe TpeOyerT.

6.3.4 [1ByxKkaHamnbHbIN CEeKTpoaHanmsaTop.
Pacnomaraercs B LGraph2\plugins\spektr_analyzer

[TnaruH Mo3BOJSET TPOBOIUTH CIIEKTPAIBHBIM aHAIN3 IO JBYM KaHallaM B peallbHOM MacIiTade
BPEMCHH.
¢ OpaHoBpeMeHHas paboTa Mo JBYM KaHaJlaM.
¢ Palora kak B peajTbHOM MacIiiTade BpeMEHH, TaK U B pexXUMe ITpocMoTpa daiiia.
¢ Bri0op THma HakIaIpIBAEMOT0 Ha CUTHAJ MEPe]] CIIEKTPAILHBIM aHAJIH30M OKHA.

5 LGraph2, Bepcua 2.32; file d:\DATA\LGRAPH\test.gfl i =] ]
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B oxHax oToOpakeHHsI CHEKTPOB MPaBOi KHOMKOM MBIIIM MOKHO BBI3BAaTh MEHIO [TapaMETPOB
MaciTabupoBaHus rpaduKoB

[TapameTpsl IUIaruHa

Ilapamerp Bo3moxkHbIe 3HAYEHUS
Enuauime n3mepenus Vrms (volts rms), Vpk (volts peak), Vrms2 (volts squared rms),
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Vpk2 (volts squared peak), Vrms/(volts rms per root Hertz),
Vpk/(volts peak per root Hertz), Vrms2/(volts squared rms per
Hertz), Vpk2/(volts squared peak per Hertz) "

HaKJ’Ia,I[BIBaCMOG OKHO

Rectangular, Hanning, Hamming, Blackman-Harris, Exact
Blackman, Blackman, Flat Top, 4-Term Blackman-Harris,

7-Term Blackman-Harris, Low Sidelobe

6.3.5 CymmaTop-guddepeHumnaTop.
Pacnionaraercs B LGraph2\plugins\sumderiv

[TnaruH oCyIIecTBISIET CO3JaHKE TPEX PACUCTHBIX KaHAJIOB Ha 0a3e AByX kaHainoB ALII: oxun
COJICPKHUT CYMMY JIBYX BXOJIHBIX KaQHAJIOB, a JIBA IPYTHX - IPOU3BOIHBIC BXOIHBIX KaHAJIOB.
¢ CymMupoBaHHUE KaHAJIOB.
¢ JluddepeHnmpoBaHe KaHATIOB.
¢ PaGoraer B peasibHOM MaciTabe BpeMEHH.

£2/LGraph2, sepcu 2.32 Beta. ; file c:\LGraph'test.gfl
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970, 110 CYIIECTBY, MPOCTEUIINI PUMEDP PaCUETHOIO IIarMHa. ENMHCTBEHHBIN apameTp,
KOTOPBI MOXKET OBITh U3MEHEH MOJIb30BaTeNIeM — kakue uMeHHo kKaHaibl ALl nogaTts Ha BXoA

IJ1arvHa.

6.3.6 SCADA-nofo6Hble BU3yasibHble 3f1IEMEHTHI.
Pacnonaraercs B LGraph2\plugins\visualgauges
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[Tnarua nemoncTpupyet peanuzopanHbie B LGraph2 SCADA (ACVYTII) mogoOHbIe

BU3YAJIbHBIC 3JICMCHTEIL. BepOSITHO, B HAHOOJIBIIIEH CTEIIEHH U3 BCEX SIBIISIETCS ACMOHCTpPAllMOHHBIM.

XOTs B HEKOTOPBIX CIy4asiX CMOTPETh Ha CTPEJIKU U TEPMOMETPbI UHTEpPECHEE, UeM Ha Oeryiue

rpaduKy.

pawyny | exuiones) | winded)

5 LGraph2, Bepcua 2.32; file d:\DATA\LGRAPH\dat_etalon\test E-14-140M_1R897344.par _ o] x|
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[Inarun MoseT oToOpaxxaTh JaHHbBIE, TOCTYMaroue ¢ 1 win HeckoybkuX (10 8) kananos AL

OcoObIMU BO3MOKHOCTSIMH HaCTPOﬁKH IIOXBACTAThCA HE MOXKCT.

[TapameTpsl IUIarnHa

ITapamerp

Bo3Mo:kHBbIE 3HAYEHUS]

I[J'Ii[ KaXX10Tr0 U3 BKIFOYCHHBIX KaHAJIOB

Yucno, bak, BeprukanbsHbiil cnanaep,
['opuzonTaneHbli cnanaep, Tepmomerp,
[{udepbnat, Ctpenka
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7 HPUJTOXEHUA

OITHCAHHE MEHIO.

<DANIT>:

<HoBs1it> - ouncTka Bcex OypepoB, TOTOBHOCTh K HOBOM 3aITUCH C CYIIECTBYIOIIMMH
HAaCTPOMKaMH.

<CoxpaHHUTH> - COXpaHEHUE COOPAHHBIX IaHHBIX B (DAl

<Hactpoiiku umeHH (haiina> - BBI30B COOTBETCTBYIOMIEro okHa (1m.2.1.4.).

<Barpy3uTh> - 3arpy3Ka paHee coxpaneHHoro ¢aiina nanusix LGraph2.

<Ummnopt> - umnopT OuHapHoro ¢aiina (moTpedyeTcst BBECTH IapaMeTphl: YUCIIO KaHAJIOB,
4acTOTY OIpOca).

<DKCHOPT AaHHBIX> - BBI30B OKHA (11.5.4.2.) SKCIOpTa IaHHBIX B TEKCTOBOM MJIM OMHApPHOM
dbopmarax.

<BDkcnopt B bmp> - Bb130B 0kHa (11.5.4.6.) 9KCIIOpTa BCETO MIIM YaCTH SKpaHa B
rpadudeckom popmare.

<Dxkcnopt B MATLAB> - BbI30B 0kHa (11.5.4.4.) HacTpoek it co3aaHus ¢aiinos,
coBmectumbix ¢ MATLAB.

<IleuaTr> -BBIBOJ Ha MEYATh rPapUUECKUX OKOH.

<CoxpaHHUTh HACTPOHKK> - COXpaHEHUE TEKYIIUX HACTPOEK MPOTPaMMBEI.

<3arpy3uTh HACTPOUKI> - 3arpy3Ka paHee COXPaHEHHBIX HACTPOEK MPOTrPaMMBbl.

<CoXpaHHUTh HACTPOHKHU 10 YMOJTYAHUIO> - COXPAHHUTH TEKYIINE HACTPOHKHU B (aiin
lgraph2.grb, u3 KoTOpOro OHM 3arpy’>KarTCs MO YMOTYAHUIO MIPU CTAPTE MPOTPAMMBI.

<Bp1xom> - 3aBepiieHne padoThl IPOTrPaMMBI (TEKYIIHE HACTPOHKH aBTOMATHYECKH
COXPaHSIOTCS).

<HACTPOMKU>:

<Hacrpoiika kaHamoB> - BBI30B OKHA HACTPOEK OTOOpaskeHus KaHaioB (1.5.2.3.): BeT U
THUII TUHUH, TIEPEUMEHOBaHUE KaHAJIOB.

<Hacrpoiika OKOH> - BBI30B OKHA HACTPOEK OKOH (11.5.2.2.): KOJIMYECTBO U IIBET OKOH,
NepeuMEeHOBaHNE OKOH, YHCIIO 3HAKOB B OTOOpa)KaeMbIX B OKHAX BEJIMUMHAX,
KoH(purypupoBanue pexuma ZOOM u kypcopa, Oydepa npeanpocMoTpa U MH. IpyToe.

<Hactpoiika ClIEKTpaJIbHOTO OKHA™> - BEI30B COOTBETCTBYIOIEr0 OKHa (11.5.3.1.).

<Hactpoiika JTymbr> - BBI30B COOTBETCTBYIOMIETO OKHA (11.5.2.4.).

<Hactpoiika rHcTOrpaMMbI> - BBI30B COOTBETCTBYIOMIETO OKHa (11.5.3.2.).

<Kypcop> - BKIOUeHHE/BBIKIIIOUEHIE OTOOPaKEHUS Kypcopa.

<OO011e HaCTPOMKK> - yIpaBJICHUE MOTPEeOIIeHUEM pecypcoB mpoiieccopa (m.3.1.)

<BUJT>:

<CraHnapTHbII> - oToOpakeHne OCHOBHOTO OKHA MPOrpaMMBl.

<CranaapTHblii+miarus™> - oroopaxkenue OkHa 1 ¢ OCHOBHOTO OKHa IPOTrPaMMBl,
rpauyecKrx 3J€MEHTOB YCTaHOBJIEHHOI'O TUIarMHa U MaHEeH yIpaBiIeHus padoToi
mnaruHa. (Pabota ¢ narnHamu.)

<Jlyna> - orobpakenue okHa JIymbl.

<Cnektp> - oroOpaxkeHre okHa CriekTpa.

<I'ucrorpamma> - oroOpakeHue okHa [ mcTorpaMmsl.

<BJIOK>:

<V¥mpaBieHue 6JI0KOM> - BbI30B COOTBETCTBYIOIIETO OKHa (11.5.2.6.): mapaMeTpsl OJ10Ka,
COXpaHEeHHe WM yhajeHue 0yoka u3 Qaitna.

<Iloxa3wIBaTh pa3MeTKy OJIOKa™> - BKIIFOUCHHE Pa3METKH OJIOKA.

<CKpBITh pa3MeTKy 0JI0Ka> - BHIKJIIOUEHUE Pa3METKH OJIOKa.

<OTtMmeTuTh Ha4asIo 6JI0Ka™> - pazMeTka OJI0Ka Mo MOJIOXKEHHUIO Kypcopa.
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<OTMeTHTh KOHEIl 0JIOKa™> - pa3MeTKa 0JI0Ka 0 TIOJIOKEHHUIO Kypcopa.
<OTMeHUTH OJIOK> - OTMEHA pa3MeTKH OJIOKA.
<CEI'MEHTbBI>:
<V¥mpaBieHHE> - BbI30B COOTBETCTBYIOLIET0 OKHA (11.5.2.5.): mapamMeTpsl CETMEHTOB,
pelakTUpOBaHNE KOMMEHTAPHUEB, CIUSIHIE CETMEHTOB.
<BcraBka cermeHTa> - 100aBICHNE pa3METKH HOBOTO CETMEHTa B (haiil.
<[TAPAMETPHI ALIIT>:
<Hacrpoiika 060pya0BaHHS> - BEI30B COOTBETCTBYIOMIETO OKHa (11.3.1.): mobaBneHne uiu
ylajaeHue 000pya0BaHUsl, 3a/laHUE ATUTEIbHOCTH 3allUCH, YaCTOTHI OIIPOCca, U3MEHEHUE
Bpemern npeodpazoanus AL (MexxkaHAIBHOM 3a1EPKKH ), YIIPaBICHUE alllmapaTHON
CUHXpOHM3AIMEH, KaTuOpOBKa U JIp..
<PacumpeHHbIe HAaCTPOUKH 3aITyCKa™> - BBI30B HACTPOEK 3amucH cepuit okHa (11.3.9.):
CUHXPOHM3AIMS, IepHoIuUecKast 3anuch (aiina, padota o pacnucaHuio
<Cunxponuzanus 1o GPS> - Br130B okHa (11.3.10.) HACTPOEK CHHXPOHU3AINHU 3aMUCEH TI0
nagaeiM GPS.
<Jlo6aBuTh Tutarue> - nobasienue B nporpammy dll-6ubnamorexn riarnxa.
<YTUJIUTBI>:
<[Touck> - BBI30B OKHA MTOUCKA COOBITHIA B 3aIIMCH 10 33J]aHHBIM KpUTEepHsM (11.5.2.7.):
3HAaYEHHE BBIIIE WU HIDKE 33JJaHHOTO MTOPOTa, pa3HUIIE 3HAUCHUN MEXy COCETHUMU
TOYKaMH.
<Uudopmanus> - BEI30B OKHA ¢ HH(OpManuen o 3arpykeHHoM ¢aiiie; 4acTb HHPOpMAaIHH
JocTynHa U B okHe CTaTUCTHKA.
<LANGUAGE>:
<Pycckwuit> - BBIOOp pyCCKOTO s3bIKa HHTEpdeiica.
<English> - Be16op anrmuiickoro si3pika uHTEpdEiica.
<IIOMOIIb>:
<Ilepeiitu Ha caiit JI-Kapa> - Bb13oB caitta OOO «JI Kapa».
<IlepeiiTi Ha HOPYM TEXHUUECKOU MOACPIKKI> - TIEPEXO0/1 HEMOCPEACTBEHHO Ha GOpPYM
Texnogaepxku Ha caiite OO0 «JI Kapay».
<O mporpaMme> - OKHO UH(OpMaIUU O IPOrpaMMe.

1.2 DOPMAT KOMAHIHOH CTPOKH ITPOrPAMMBI LGRAPH2.

C:\Program Files\LGraph2\lgraph2.exe start grb par

rae:

start = mocie 3amycka mporpaMMbl 3aIyCTHUTh 3aIIUCh JAHHBIX

grb = ums daiina HacTpoek, 3arpyxaemoro npu 3amycke nporpammsl (FileName.grb)

par = 3arpy»aemblii mpu 3amycke mporpammel ¢aiin gannsix (FileName.par wim FileName.dat)

Bce aprymenrsr (start, grb, dat) — ommuu. JlonmycTtumo J1t060€e coueTaHnue apryMeHTOB HIH
OTCYTCTBHUE JFOOOTO U3 HUX.
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1.3 DOPMATBI ®AHIOB ITIPOTrPAMMBI LGRAPHZ2.

Daiia '"*.dat" coaepKUT MOCIeI0BATEILHOCTh COOPAaHHBIX OTCYETOB (IIOKAPOBO) B OMHAPHOM

BHUJIE.

Kaxprit orcuet umeer pasmep short 16 out, double 32 6ut (s moayneii LTR) wnu float (auis

E-124).

Dopmar daiiaa ""*.par" nmeer caenyromuii Buja (Borland Builder 4.0):

#pragma pack(1l)
struct PARS OF WRITE FILE
{

char Code[20]; //
char PlataName[17]; //
char TimeString[26]; //
WORD ChannelsMax; //
WORD RealChannelsQuantity; //
int RealKadrsQuantity; //
int RealSamplesQuantity; //
double TotalTime; //
float AdcRate; //
float InterkadrDelay; //
//
float ChannelRate; //
//
bool ActiveAdcChannelArray[32]; //
//
//
BYTE AdcChannelArray[32]; //
//
BYTE AdcGainArrayl[32]; //
//
BYTE 1IsSignalArray[32]; //
//
//
//
int DataFormat; //
long long RealKadrs64; //
double AdcOffset[32]; //
//
double AdcScale[32]; //
//
double CalibrScale[1024]; //
double CalibrOffset[1024]; //
int Segments; //

}i
#pragma pack ()

20 BGanmr - "3571090,7859525 "

17 BanT - Ha3BaHME I1JIaTH

26 BGanT - UMCJIO M BpeMs 3aBeplleHMd BBOIA IaHHBIX

2 BanTa - ofllee UMCJIO KaHaJIOB IJig BHIOPaHHOM IJIaThl
2 BalrTa - UMCJIO BBEIEHHHX (aKTMBHEIX) KaHAaJIOB

4 GanTa - ycTapeBUMM HapaMeTp

4 BanTa — yCcTapeBUMM HapaMeTp

8 GamTa - BpeMs BBOIa B CekyHHmax B dopmare 'DOUBLE'
4 BamrTa - uvacToTa AUl B xI'y B dopmare 'FLOAT'

4 BanTa - MeXKampoBas 3amepxXka B MC

B dopmaTe 'FLOAT'

4 BanTa - yYacToTa cbopa OaHHHX C OOHOTO KaHajla B KI'L
B dopmaTe 'FLOAT'

16amT*32 - MACCKUB, KaXIBM B3JIEMEHT KOTOPOIO

PaBEH HYJIO WM eOVHMIE, e€OUHMUUHOE 3BHaueHUe
COOTBETCTBYET TOMYy, YUTO HOAHHHIM BXOI aKTUBEH
16amT*32 - MaccuB, KaxIbll 2JIEMEHT KOTOPOTO

paBeH HOMepy KkaHajia Alll mjsa COOTBEeTCTBYWIEIO BXOona
16amT*32 - MaccuB, KaxIbll 2JIEMEHT KOTOPOTO

paBeH uHIEeKCy kosbdbmumenty ycuyenus (0,1,2 wm 3)
16amT*32 - MaccuB, KaxIbll 2JIEMEHT KOTOPOT'O

PaBEH HYJIO WM eOVHMIE, eIOVMHMYHOE 3HAaueHUe
COOTBETCTBYET TOMY, YTO IAaHHEIM KaHAJ

ObLI 3a3eMJIeH Ha IjlaTre

4 BamrTa — dopmMaT ImAHHEIX, paBeH 3

8 GamT, uMcJO COOPaHHEIX KAaIpOoB B 8-0arTHOM dopmaTe
8 GamnuT, KO30OUIIMEHTH CMeHleHMS IJIS NOOKJIUEHHOM
myaTel Al (cumTeBalTCca M3 Flash nmamaTwm AILII)

8 Gamur, kosdbduLMeHTH MacmTaba IOJa MNOOKJIUEHHOM
myaTel Al (cumTeBalTCca M3 Flash nmamaTwm AILII)

8 BamnT, noJb30BaTesIbCKME KO2QOMUMEeHTH MacumTada

8 BamlmT, MNOJIL30BaATEJNIbCKME KODOOMUMEHTH CMEeleHUd
YMCJIO CETMEeHTOB OGaijia IaHHBIX

Janee 3anuchIBaloTCs OJIOKU JaHHBIX IEPEMEHHOM JTMHBI; KOJIMYECTBO OJIOKOB
orpesiesIsieTCsl 3HaYeHUEeM TIepeMeHHo# int Segments (cm. Beire):

Kaxxaplii OJIOK BKIIIOYAET:

long long current segment kadrs; //
time t current segment time; //

!/
double reservedl; //
int type; //
char current segment comment on; //

//

char current segment comment[256];//

//

8 GayT, UMCIJIO KAaZPOB B TekylleM CeIMeHTe

4 BarTa, BpeMda Haudajla BBOIXAa CeTMEHTa B

dbopmaTe umciio cexkyHn ¢ 01.01.1900

8 GanT, 3ape3epBUPOBAHE

4 GanTa, 3apes3epBMPOBAaHH

HEeHyJIeBOEe 3HAaueHMe O3HadaeT, UYTo Iajee

OyIneT 3anmucaHa CTpoKa C KOMMeHTapueM (256 0amuT)
KOMMEHTapuil (3anMCHBaeTCHa

TOJIBKO ecyu comment on=1
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[Toce nuadopmannu 0 cerMeHTax 3anucheiBaeTcs cTpykrypa ¢ GPS nndopmarnueii:

int n; // umcio makeToB OT GPS NpMeMHMKA
int utc_hour;

int utc min;

int utc_sec;

int utc_day;

int utc_month;

int utc_year;

char latitude[l6];

char latitude h;

char longitude[l6];

char longitude h;

char speed[16];

char course[l6];

char magnetic[1l6];

char magnetic direction;
char status;

Janee B ¢aiine xpanutcs nHGoOpMaIus 0 HACTPOHKax MPOrpaMMbl, HE UMEIOIIAsl 3HAYCHHS

JUIs IpouTeHus (paiina JaHHBIX.

Jl1g Tex, KTO 3aX04eT BOCIONb30BaThesl nH(popManuei o popmare daiina *.par nis
CO3JIaHMsl, HAIIpUMeEp, COOCTBEHHBIX YTHJIMT JJIsi KOHBEPTHPOBAHUS MM 00pabOTKH COOpaHHBIX
JTAHHBIX, MOXKET 0Ka3aThCsl MOJIE3HBIM UCXOHBIN TEKCT MpoLeaypsl 3anucu ¢aiina *.par Ha A3bIKe

Cu, npuBeIEHHBIN HUXKE:

fwrite (OldLgraphPars.NewCode, 20, 1, fp);
fwrite (OldLgraphPars.PlataName, 17, 1, fp);
fwrite (OldLgraphPars.TimeString, 26, 1, fp):

fwrite
fwrite
fwrite
fwrite
fwrite
fwrite
fwrite
fwrite
fwrite
fwrite
fwrite
fwrite
fwrite
fwrite
fwrite
fwrite
fwrite

&0ldLgraphPars.ChannelsMax, 2, 1, fp);
&0ldLgraphPars.RealChannelsQuantity, 2, 1, fp);
&0ldLgraphPars.RealKadrsQuantity, 4, 1, fp);
&0ldLgraphPars.RealSamplesQuantity, 4, 1, fp);
&0ldLgraphPars.TotalTime, 8, 1, fp);
&0ldLgraphPars.AdcRate, 4, 1, fp):;
&0ldLgraphPars.InterkadrDelay, 4, 1, fp):;
&0ldLgraphPars.ChannelRate, 4, 1, fp);
OldLgraphPars.ActiveAdcChannelArray, 32, 1, fp);
OldLgraphPars.AdcChannelArray, 32, 1, fp);
OldLgraphPars.AdcGainArray, 32, 1, fp);
OldLgraphPars.IsSignalArray, 32, 1, fp);
&0ldLgraphPars.DataFormat, 4, 1, fp);
&0ldLgraphPars.RealKadrs64, 8, 1, fp);
&0ldLgraphPars.CalibrScale, 8*32, 1, fp);
&0ldLgraphPars.CalibrOffset, 8*32, 1, fp);
ChannelSetting.offset, 1024*8, 1, fp);
fwrite (ChannelSetting.scale, 1024*8, 1, fp):
fwrite (&SegmentsN, 4, 1, fp);
for (i=0; 1 < SegmentsN; i++)
{
fwrite (&Segments[i].kadrs, 8, 1, fp);
fwrite (&Segments[i].time, sizeof(time t), 1, fp);
fwrite (&SegmentsNew[i] [index]->sec offset, sizeof (double),
fwrite (&SegmentsNew[i] [index]->type, sizeof (int), 1, £fp);
comment on=(Segments[i].comment[0]) 2 1 : 0;
fwrite (&comment on, 1, 1, fp);
if (comment on) fwrite(Segments[i].comment, 256, 1, fp);
}
fwrite (&01dGpsRmc, sizeof (struct GpsRmcStr), 1, £fp);

1, fp);
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1.4 [IPUMEP SKCIIOPTHPOBAHHOI O ®AHJIA JIAHHBIX

Oscilloscope Data File

Experiment Time : 03-11-2009 20:07:02

Number Of Channels : 3

Number of frames: 87380

Input Rate In kHz: 33.333332

Input Time In Sec: 12.451830

Decimation: 10

Number of frames after Decimation: 8738

Data Format: Volts

Time markers scale: MUJIIMCEKYHIE

Segments: 2

Segment 1: frames=87381, start offset: 0.000, end offset: 2621.400
Segment 2: frames=218453, start offset: 2621.430, end offset: 9174.990
Data as Time Sequence:

Ch 2 Ch 3
Negative [TOJIOXU T EJIb HEM
0.00000 0.297 -0.623
0.30000 -0.041 -0.277
0.60000 0.095 0.114
0.90000 -0.355 0.343
1.20000 0.079 0.101
1.50000 -0.250 0.052
1.80000 -0.238 0.144
2.10000 0.303 -0.044
2.40000 -0.128 0.158
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