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1 O6uwme nonoxxeHus

Kontpomnep SM160 onpammBaet cuetunku PuM uepe3 kouBeprep uaTepdeiico PM-019.01 mo
PLC cetu u paguoceru. OQuH ¥ TOT ke TTAKET MOXKET MepeIaBaThCsl CHavalla 4epe3 paJroKaHal, a 3aTeM
yepe3 PLC. Ilostomy »TH ABe ceTu, pa3iuyHble Ha (DU3MUYECKOM YpOBHE, OObEIEHEHBl B OJHY Ha
kananmpHOM  ypoBHe RFPLC  (Radio  Frequency and Power Line Communication).
O6men wuHpopManmern wMexay ycrpoirictBamu B RFPLC-cetm ocymiecTBisieTcss MO HMHHIIMATHBE
koHTpoJutepa. Jlo6oe yctpoiictBo B RFPLC-cetn moxer BbmonHATh (yHKIMH perpaHcisTopa. K
yctpoiictBam RFPLC-cet OTHOCATCA 3JIEKTPOCUETUMKH, KOHIEHTPATOPHI, PETPAHCIATOPHI U T.1.,
umeromue BHyrpeHHuid PLC-monmem mmm pagmomonem. Ecnmu RFPLC-ycTpolicTBO HaxomuTcs B 30HE
YBEPEHHOTO MpHEMa CHUTHaja, OHO ompamuBaeTcs HampsMmyr. Eciau cBszp Hampsimyto ¢ RFPLC-
YCTPOHCTBOM IUIOXAasi WJIM OTCYTCTBYET, TO HAaKeT JOJKEH OBITh PETPaHCIMPOBAH MPU MOMOIIU JAPYTHX
RFPLC-ycTpoiicTs.



2 Appecauus RFPLC cetu

IIporokon oomena B RFPLC-cerm monyaymnekcusiii (3ampoc — oTBeT). B kakaom 3ampoce
(oTBeTe) UMeeTCs 3ar0JI0BOK € apecHO nH(pOpMaIHeH.
Korna nepenaercs 3anpoc, 3arojioBOK UMEET CIIEIYIOIIHE MOJIS:
® HHJEKC PETpaHCIALUHU (KOJMYECTBO PETPAHCIATOPOB 10 KOHEUHOTrO aJIpecara);
e rpynna (4acTb CETEBOTO ajpeca, IPU aJpecaldy 0 3aBOJACKOMY HOMEpY JaHHOE IoJie
OTCYTCTBYET);
e KOMY aJIpecoBaH 3ampoc (KTo oOpadaThIBaeT 3ampoc);
e ISl KOTO apecOBaH 3anpoc (KOHEUHBIN aJpecaT, BHIIOIHAIOMMN KOMaH1y 3a1poca);
® OT KOrO II0CJIaH 3a1poc (KOMy BO3BpaIllaTh OTBET).
Korna nepenaercst 0OTBET, 3ar0JI0BOK UMEET CIAEAYIOLINE TOJIS:
® [IpPU3HAK OTBETA;
e rpymnna (4acTh CETEBOTO aJipeca, MPH aapecalliy o 3aBOJICKOMY HOMEpY JIaHHOE I10JIe
OTCYTCTBYET);
® KOMY aJIpE€COBAH OTBET.

Oteer B RFPLC-cetn BO3Bpaimaercs uepe3 T€ K€ yCTPOMCTBA, 4Yepe3 KOTOphIE IepeaaBalics
3anpoc. Kaxxnoe ycTpolicTBO 3alI0MUHAET, OT KOI'O IIPUHAT 3aIIpoc.

[Tporoxon oOmeHna B RFPLC-cetn noaaep:kuBaer ABa TUIA KOMaH[, B KOTOPBIX aJPECHBIE MOJIS
«Komy», «11s xoro» u «OT KOro» cojepxar aub0 3aBOJICKON aapec yCTpoicTBa, TMO0 ceTeBOW aapec
(ceteBoil aapec, BKJIKOYAsh HOMEP TPYIIIbI, XPAHUTCS B dHEProHE3aBUCHUMOM mamsatu kKaxaoro RFPLC-
yCTpoicTBa). YHUKaIbHOCTh 3aBojackoro Homepa ainsi RFPLC-yctpoiicTB, oGecrneunBaercss 3aBOJIOM-
uszrorouteneM. Habop komaHJ, MCHOJB3YIOIIMX aJpecaliio IO 3aBOJCKOMY HOMEpY, OTpaHHYEH U
IIPeIHAa3HAYeH TOJIBKO JUIsl YTeHMs U 3amucu cereBoro aapeca RFPLC-ycrpolicTBa, T.K. Ipyroi TuIl
aapecanii uMeeT OoJsiee KOpPOTKHHM (opmar, 4TO MPUBOIUT K COKPAILEHUIO BPEMEHM Nepenauu u
MOBBIIIEHUIO BEPOSTHOCTH YCIIEHIIHOTO OOMEHa JaHHBIMHM B YCIOBHUSX HeyBepeHHoro mpuema. OnHako
clleyeT OTMETHTh BaXHOCTh KOMaHJ C ajapecanueil mo 3aBoickoMy Homepy. OHM TO3BOJISIOT
ckoH(purypuposats RFPLC-ycTpoiicTBa Ha MecTe.

CereBoii agpec RFPLC-ycrpoiictBa nexxut B muamazone: rpymma — 0..255, ampec — 0..255.
HacTosarenbHO pekoMeH IyeTcs NCI0JIb30BaTh CETEBBIE aapeca B Auamnaszone 1..249.

Jnist Toro, uroOsl npu oomMeHe AaHHbIMU B RFPLC-cetn He BO3HUKaI KOHMIMKT (JBa YCTPONCTBA,
UMEIOIINE OJMHAKOBBIM CETEBOM aJipec IMbITAIOTCSI OAHOBPEMEHHO OTBETHUTH), KOMOMHAIIMM «TpyIa ~+
azipecy MOJKHBI OBITh YHHKaNIbHBI i Kakaoi jokanbHOil RFPLC-cetn. Ocoboe mecTto B aapecHOM
MPOCTPAHCTBE 3aHMMAET HyJeBas Tpymnma. YCTpPOWCTBa HYJEBOW TpyMMbl MpuU pa3dope aapecHOro
3aroJI0OBKa II0JIE «TPYIIA» WUTHOPHUPYIOT U aHAJIU3HMPYIOT TOJIBKO NOJs, coaepxkamue anpec. Iloatomy,
4yTOOBl M30€XkaThb KOH(IIMKTOB, BCE ajpeca HYJIEeBOH IpYMIbl JOKHBI ObITh YHHUKAJIbHBI. Y CTPOHCTBA
HYJIEBOU TPYIIIBI OBIBAET MOJIE3HO UCIOIB30BATH B KAUECTBE PETPAHCIISATOPOB.

Bce RFPLC-yctpoiicTBa, BBIXOJSIIME OT  I[POU3BOAUTENS, HMMEIOT MPEIBAPUTEIHHO
3alporpaMMHMpPOBAaHHBIN CETEBOI ajipec: afpec — 3To JIBe NmociegHre HU(PBI 3aBOJICKOT0 HOMEpa, Tpymna
— TpeThs W 4YeTBepTas HUPpbI ¢ KoHIA. Hanmpumep, ycTpoilcTBO ¢ 3aBoicKuM Homepom 12345 Oynet
umerh rpynny 23 u aapec 45. Ecnu xomOuHanms mudp B agpece uiam rpymme OyneT HyneBas, TO
3anuceiBaeTcs anapec (rpymnma) 100. be3 ucmnonap30Banms peTPAHCIAINHN 3aBOICKHE YCTAHOBKH MOXHO HE
MeHATh. [Ipyn MCHONIB30BaHMM PETPAHCISIIUM CIEAYET W3MEHUTH TPYIIY M agpec B COOTBETCTBUM C
TOIOJIOTHEN CHUCTEMBI.



3 PeTpaHCnATOpbI, MApLUPYTbI

Ecau ¢ RFPLC - ycTpoiiCTBOM CBSI3b HAIIPAMYIO ILJI0Xask UM OTCYTCTBYET, TO 3alPOCHI K TAHHOMY
YCTPOMCTBY CJIEIyET BBIIOJIHSTH YEPE3 PETPAHCIATOPHI, KOTOPBIE PACIOIOKEHBI MEXAY KOHTPOJIIIEPOM
U OTUM YCTpOMCTBOM. DYHKIIMU pPETPAHCIATOpPAa MOXKET BBIMOJHUTH J000oe RFPLC-ycrpoiicTBo.
Perpancisiiuss B RFPLC-cetn mpoucxonuT 1o NPUHLOHUITY <«3cTadeTHOW mMajodku». Perpancistop
MPUHUMAET 3aMpoc, MOIUGUIUPYET aJIpeCHBIN 3ar0JI0BOK U MepelaeT 3ampoc Jajblile.

Perpancnsnus koMaHabl BO3MOKHA TOJIBKO B IIPEJEsIax OJHON rpynimsl. MckiatoueHne cocTaBisoT
pETPaHCIATOPBl HYJEBOW TPYIIbI, KOTOPbIE MOTYT IEpelaBaTh 3alpoc, aJIpECOBAHHBIN YCTPOMCTBY ¢
1000 rpynImoii.

B nmamstu nmo0oro perpaHcisaTopa uMeercs Tadiuila, coctoamas u3 4-x ctpok. B kaxaoi crpoke
TaOIUIBI MOXKET OBITH 3amucaH HOMEpP M aJpec PEeTpaHCiIATopa ciedyromero ypoBHs. Ecinu Tabnuna
MMEEeT 3allMCH, TO OJHA W3 3aluced SBJSETCA TEeKylleW. YKa3aTelb HAa TEKYU[YH 3aluCh INOMHUT
peTpaHCiIATOp. DTOT yKa3aTellb MOKHO M3MEHUTh, IOCIIAB 3alpOC PETPAHCIATOPY, WIM PETPAHCISITOP
caM BBIOEpPET APYTYIO HEMYCTYIO CTPOKY, €CIIU MOJIYUYUT KOMAHAY «yAaTUTh» TEKYIIYIO CTPOKY.

KonuuectBo cTpok B Tabiuue ompeneisieTcs ¢ OJHOW CTOPOHBI JKEIaHHMEM HMETh pe3epB Ha
Clly4yail 0TKa3a peTpaHciIATopa CIAEAYIOIIEro YPOBHS, C IPYroil CTOPOHBI KEJIaHUEM UMETh BO3MOKHOCTh
M3MEHUTDH HAIPaBJIEHUE PETPAHCIISLIUY.

Nrtak, RFPLC-ycTpoiCTBO MOMYYUIIO 3alpOC HA PETPAHCISALHUIO, T.€. MOJSI «TPyHIa» U «KOMY»
COOTBETCTBYET TpYIIIE U aJpecy YCTPOHCTBA, «UHAECKC PETpaHCISALIUN» He paBeH Hymo. CHavana
PETPaHCISTOP 3aIOMUHAET a/Ipec OTIpaBUTENs (TI0Je «OT KOroy). Jlanee B mojie «OT KOT0» 3alHChIBACTCS
cBoit aapec. [lone «mHaekc perpaHcisuny nekpemeHTupyercs (-1). Ecau uHaeke craHOBUTCS paBHBIM
HYJIIO, TO 3TO 3HAYMT, YTO PETPAHCIATOP MOCIEAHUN B LIeTIoUKe. B moie «koMy» 3anuchiBaeTcs aapec u3
IOJISL <UL KOTO», U 3alpoC MOCHUIAETCS B CETh. ECIM «MHJIEKC peTpaHCIsALUU» MOCIE JIEKPEMEHTa He
paBeH HYIIO, TO B MOJIE «KOMY» 3aIlMChIBACTCA aJI[peC peTpaHCIATOpa U3 TeKyIIeH 3anuc Tabauibs (y3ia
PETPAHCIISIINN).

[Tpumep MoaupuKaMKu aAPECHOTO 3aroJIOBKa MPH PETPAHCIISIINH:

Urnexe: 3 Wnpexc: 2 Nupexc: 1 Nupexc: 0
I'pynma: 10 I'pynma: 10 I'pynma: 10 I'pymma: 10
Komy: 17 > Komy: 5 > Komy: 33 > 4 Komy: 22
Jns xoro: 22 Jns xoro: 22 Jns xoro: 22 Jns xoro: 22
Or koro: 0 Ort koro: 17 Ort koro: 5 Or koro: 33

[TakeThl K yCTpOMCTBAM MOTYT MEPENABATHCA HA PAa3HBIX YAaCTOTHBIX KaHaaX. YacTOTHBIA KaHa
3TO MPOCTO Mana3zoH yactoT. Haznauenue yactorHoro kanana st PLC-cetn u paauocetn paznoe. PLC-
YCTPOMCTBO CIYIIAET OJJHOBPEMEHHO BCE 8 KaHANOB. PeTpaHciupyeT MakeT WK MepelaeT OTBET Ha TOM
e KaHaje, Ha KOTOPOM MOJY4HIIo 3ampoc. MHUIMaTopoM BbIOOpa KaHala B JaHHOM CIydae sIBIISETCS
KOHTpoJuTep. Mcnonp30BaHue pa3IMdHbIX YaCTOTHBIX KaHAIOB MO3BOJIsET 000HTH ToMexy B PLC-cetu B
KaKOM-TO JTUaIa30He YacToT.

B pamuocetn ycTpoWCTBO ChylIaeT TOJIBKO OAWH 3apaHee OompenesieHHbIM KaHal. Ha3znauenue
YaCTOTHBIX KaHAJIOB B 3TOM CJIy4ae - OTCYTCTBUE BJIMSHUS JIBYX PSAJOM PACHOJIOKEHHBIX, HO Pa3IMYHBIX
cucteM. J[Js KaXI0TO yCTPOMCTBAa YaCTOTHBIM KaHAN 3ajaeTcs oTaenbHO (cM. «SM160 moakmtoueHue
PuMp).



4 KoHdurypuposaHme RFPLC cetu

Ilepen TeM, Kak OCYIICCTBUTh KOH(MDUTYpUpPOBAaHHUE CETH, HEOOXOIUMO B KOH(HUTYpaIUIO
KOHTpOJIepa J00aBUTH IyJd MOJIEMOB W BCE YCTpOHCTBa s Hero. Kak 3To 1emaercs ONMMCaHO B
nokymente «SM160 moakarouenne PuM.docxy.

KoudurypupoBanue MOXKET OCYIIECTBISATHCS KaK B PYYHOM PEKUME, TaK U aBTOMATHUYECKHU.

4.1 PyuyHoe KOH(UrypuposaHue

Jist pydHOTO KOH(MUTYPUPOBAHUSI CETH HEOOXOIMMO BBIOpaTh CBOHCTBO «Tomoiorust cetu» B
okHe «Crnrcok MoaeMHBIX 1yioB» Konduryparopa SM160 (cm. «SM160 POy).

Ecte nBa pexuma pegakTUPOBAaHUS TOMNOJOTHMM — JepeBO M Kapra. C HMX IOMOIIBIO MOYKHO
IIOCTPOUTDH MICHTUYHbIE MapLIPYThl. PexxuM KapThl OoJiee HaIJIAJIEH, PEKUM JIepeBa CIe1yeT IPUMEHATh
JUIsL TIOCTPOEHUs CIIOKHBIX MAapLIPYyTOB M IIPOBEPKM IPABUIBHOCTH MaplipyroB. llepexmrouenue
PEKUMOB ITPOU3BOIUTCS MEPEKIIIOUCHUEM BKJIAIOK B HIKHEW 9acTH (POPMEI.

4.1.1 PexxuMm peaakTupoBaHua «[lepeBo Tonosornmn»

OKHO B KOTOPOM IPOMCXOJUT CO3/aHHE (PEeIaKTUPOBAHME) TOIMOJIOIMU CETH MPEJCTABICHO Ha
PHUCYHKE HUXKeE:

=10l %I
. F.apra RFPLC-anpecos: CrMcok yoTpoficTE: |
Mraa Horaep Tun [pynna Agpec I apLpyr MNpoEepka ceA... ﬂ
Yn. KpacHogapokaabal 387618 il 103 18 9(0)| O#maaHHE oTEET
Ya KpacHogapokaalre) 388707 70 103 7 11(0)
B MNep. Napkoswis] BE7308 12 103 a 100). 3
Mep. MNapkossiE BE3Z52 12 103 32 4[]
MNep. MNapkossEs2 571105 12 103 5 2(0)
Mep. MapkoeeEs3 573964 12 103 B4 11[0)
MNep. Napkoskiil 2 574893 12 103 93 11(0) ﬂ
— . L. [ P P L T
Qr_**! I aplpyTeL: ﬁ HEnbl pETPAHCAALWK: E PeTpaHcaaTopel:
@ I apwpyr 1(0)-2 - Yzen 1 - I_ Homep Yzen
@bMapLupgT 10(0)-3 Yzen 2 E42961
Mapwpyr 10(1] L Yzen 3 j % BET308
b apuupyr 12011 EO8828
Mapupar 12011 - | Horep Agpec Ipynna YHzen B EGE5
1 BE7308 a 103
I apwpyr B[0)-4
Mapwpyr B(1) g
4y [ Mapuwpyr 11(0) - ;
| Mran Horep | Tun | Fpynna | Aap... | PLM
Mep. Mapkoesi| BEF30R 12 103 8
Lepesa TonoaorHM9 J| Kapra J

Tabnuma «CIUCOK YCTPOMCTB» CTPOUTCS aBTOMATHUYECKH M3 CIHCKA YCTPOWCTB, ISl AAHHOTO
MoJieMHOro myna. CoaepKuT HauMEHOBAHUE YCTPOWCTBA, €r0 CEPUNHBIA HOMEp, THUII, TPYNIy, aapec,
CIIMCOK MapuIpyTOB U YPOBHEU, B KOTOPOM y4acTBYET JJaHHOE YCTPOUCTBO, COCTOSIHUE MPOBEPKHU CBS3H.

B HwxkHeEl 1eBOM 4YacTHM OKHa MOKa3aHbl BCE MApUIPYThl, KOTOPbHIE CYHNIECTBYIOT IS ITyJja.
[TocepenuHue pacronoXeH CIMCOK Y3JIOB PETPAHCISALMM UM B IPABOM HUKHEM YIUIY IOKa3aH CIIMCOK
PETPAHCIIATOPOB.

J5is co3maHus y37I0B HY)KHO 00s13aTEIbHO BBHIOpATh YCTPOHUCTBO, COCTOSIIEE B MAPIIPYTE B TAOIHIIE
PAaCIOJIOKEHHON TOJ AepeBOM MapuIpyToB. [l co3gaHus ClEAYIOLIEro Y3Jia PETPAHCIALMHN HYKHO
00s13aTeTbHO BHIOpaTh YCTPOMCTBO M3 y37la B TaOJMIle YCTPOWCTB PACHONIOKEHHOW MOJ JIepeBOM
y3JI0B, €CIIU YCTPOMCTB HECKOJIBKO M MapuIpyT HE pa3BETBIEH, TO HYXHO BBIOpATh BCE YCTPOICTBa
B y3ie. Hannune HECKONBKHX YCTPOWCTB B y3Ilie MPEIHA3HAUEHO ISl PE3ePBUPOBAHUS, UYTOOBI, MpH
BBIXOZIE W3 CTPOS OJHOTO YCTPOMCTBA, MAapHIpyT MpoJojikal padoTaTh. Takke MapuIpyT MOXKET
OBITh PA3BETBJICH IO HECKOJHKHM HAIPABJICHUSM, JUIS 3TOTO HYXHO CO37aTh HAdajao Mapuipyra u3
YK€ CYHIECTBYIOIMX Y3JIOB M 3aTE€M MPOJOHKUTh MaplIpyT B HOBOM HaIlpaBJICHUH.



Hns  ycnemHoit pabotst  RFPLC-cetm HyXHO, 4YTOOBI [l KaXJIOro YCTpOWCTBAa ObUIM
OIIpEJIeJIEHBl aJjpec U TIpyMNIa, U KaxAbli aapec B OAHOM TIpymme AO0KeH ObITh yHUKanbHbIM. Ha
kapre RFPLC-ampecoB cHHMM LIBETOM IIOKa3aHbl 3aHSTHIE TIpylna M ajpec. bopAaoBbIM IBETOM
[OKa3aHbl Ipylna M ajapec BelOpaHHOro ycrpoicrBa. s Toro, 4roObl M3MEHUTh TIpYyNIy HIU
azpec, HYKHO BBIOpaTh YCTpOHCTBO u3 cmmcka W moa kaprod RFPLC-cetm mosiBATcs rpymnma u
ajzipec BBIOPAHHOTO YCTPOMCTBa HMX MOXHO H3MEHUTh, a 3aTeM HaXaTb Ha KHOIKY «3anucarb
rpynmy/agpec». MoxHo Takxke npu nomouu KHomok «Ctrl» u  «Shifty BbIIENIUTH HECKONBKO
YCTPOMCTB U 3alMcaTh OJIHY IPYIILy HECKOJIBKUM YCTPOHCTBAM.

Jlyis Toro 4ToOBl CO3AaTh MapLIPYT, HY>)KHO BBIOpaTh yCTpOMCTBA M3 CIHCKA YCTPOWCTB (IIpH
nomomu KHOMOK «Ctrl» u «Shifty MOXkHO BBIOpaTh Ccpa3dy HECKOJIBKO YCTPOMCTB, WM Ja)ke Bce) U
BBIIIOJTHUTh KOMaHAY & «Cosnars MapuipyT». YCTpoHCTBa  MOTYT  OBITh J00aBIEHBI B
COOTBETCTBYIOLIMHM YpPOBEHb PETPAHCIALMU CYLIECTBYIOLIEro Mapuipyrta. [l 3Toro Hajo BeIOpaTh
HY)KHBIE YCTPOMCTBA U BBIIOJHUTH KOMaHIy ® «Jlo6aBuTh B MapmipyT». Taxxke K 11000My MapuipyTy
MO’KHO J100aBUTh HOBBIE YPOBHHU PETPAHCISALUM, AJS 3TOTO HYKHO BBIOpaTh YCTPOICTBa, KOTOpbIE
OyAyT OTHECEHbl K 3TOMY YPOBHIO, M BBIIOJIHUTH KOMaHIy & «IIpomoimxute MapmpyT». Kaxnas
CTpOYKa B CIMCKE MapLIpyTOB HMEET TpU UHUCIA, KOTOpble OMNMCHIBAaIOT ee cBoiicTBa. [lepsoe
YHUCIO 3TO HOMEp MapuipyTta, nudpa B ckoOKax 3TO UHJAEKC (YPOBEHb) PETPAHCIALUU M IOCIEeIHee
YUCJIO OSTO HOMEp Yy3Jla pETpPaHCIALMU, KOTOPbIM OTHOCUTCA K 3TOMYy YypoBHI. Hampuwmep,
Mapmipyr 1(0)-3 — 3T0 MapmpyT ¢ HOMEpOM | ¢ HyJEBbIM MHIEKCOM PETPAHCIALUU U K HEMY
OTHOCHTCSI y3€Jl peTpaHCsAuU ¢ HomepoM 3. [lnst ynaneHuss MapiipyTa HYKHO BbIOpaThb HEHYXHBIN
MapuipyT M HaxaTb Ha KHOIKY @ «Vnamts Mapmpyt». st Toro, 4YTOOBI CO3MaTh  y3en
peTpaHCIsALMM, HY)KHO CHadaja BbIOpaTh MapLIPyT U YpPOBEHb PETPAHCISALMH, K KOTOPbIM Oyaer
OTHOCHUTHCS y3en. [lpu BeIOOpe B HIDKHEH JieBOW Tabmuie OyayT IOKa3aHbl BCE YCTPOWCTBA 3TOTO
ypoBHs misi Mapuipyra. HyxkHo BBIOpaTh TpeOyemMoe yCTpPOMCTBO M Ha)KaTh HA KHOIIKY (@ «Cosnars
y3€J1 peTpaHCIsIUun». B y3iie MOKET COaepKaThCs 10 YEThIPEX YCTPOMCTB.

Jlist TOro 94TOOBI YAATUTH PETPAHCIATOP U3 y371a HYKHO BBIOpATh M3 CIHUCKA yCTPOMCTB MapuipyTa
YCTPOMCTBO, KOTOPOE€ HY)KHO YJAJIWTh U3 y3Jla, U HaXaTb HA KHOIKY '® «Y namurs PETPAHCIITOP U3
y37aa».

Bce ycrpoiicTBa, 106aBIeHHbBIE B Y3€l PETPAHCISALMH, CTAHOBATCS PETPAHCIATOPAMHU U UX CIHCOK
MO>KHO TIOCMOTPETH B CIIMCKE PETPAHCISTOPOB.

4.1.2 Pexxum pepaktupoBaHua «Kaprta»

Bxnanka Kapra okna «Tomnosorus cetw» npeaHa3HadeHa [Uisi pabOThl C CEThIO B pEXHUME
«Kapran.

—Bua

Mapwpyr: IBce 'I
YposeHs: I Bce v I

Paza;  |Bece il s A :
%4 Coznats mapupyT
‘ [poACIDRUTE MEpWPYT,

% [oBaBuTE B MapWpYT
2 '® YaanuTs us mapupyTa

.‘ (@ Cosnats ysen petpacsym
p *. [003EWTE PETPEHCAATOP B Y3EN

% YaanuTb MapwpyT

ﬁ YAanuTh Y3En PETPaHIAN

‘ LoBaErTE Y380 K MapWpYTY.

*. YaanuTe PETPaHEIATop M

C o

|

M | = = - | ¢ Rk 3 = v
MapuwpyT: 11(0), Ycrpoiicts: 1 4 | »

Jepeso Tononoruu Jl Kapra |

Jlns pegakTUpoOBaHUsl KapThl CIEAYET 3arpy3uTh KapTy MecTHOCTH B dopMmy. [l aTOoro Haxarb
MpaBO KHOMKOM MBIIIM Ha MYCTOM II0JI€, B BBHIMABIIIEM MEHIO BHIOpATh «E] 3arpy3uTh KapTy». Jlanee



HEO0X0/MMO pa3MECTUTh CUETUYMKM Ha Kapre. g 3TO HYKHO MEpeTaliuTh MBIIIKOM CUYETYMKU M3
TabmuIpl «CIUCOK YCTPOUCTBY Ha KapTy M Pa3MECTHTh UX B COOTBETCTBUH C TIOJIOKEHUEM Ha MECTHOCTH.

Jist ObICTpO HABHUTAIIMK IO KAPTE MOYKHO IPUMEHSTD CIIEIYIONINE COYSTaHUs KIaBHIII:

Scroll — BepTukanbHas IPOKPyTKa KapThl.

Ctrl + Scroll — ropuzonTanbHas NPOKpPyTKa KapThl.

Shift + Scroll — ysennuenne/ymenplienrne Macurraoa.

[Tocne Toro, Kak CYETYMKU pa3MELICHbI Ha KapTe, MOYKHO MPUCTYIATh K CO3aHUI0 MapiipyTa. Ha
KapTe W3HAYaJbHO TMPUCYTCTBYET CXEMaTH4YeCKoe u300pakeHne KoHTpoiuiepa SM160, kotopoe
0003HaYeHO 3eJIEHBIM KBapaToM. Bce MapmpyTsl Oy1yT HAaUMHATHCS C HETO.

st OBICTPOTO CO3MIaHMsI MapUIpyTa HYXKHO JIBaXIbl IENKHYTh Ha M300paKEHHH KOHTpOJLIEpa,
3aTeM OJMHOYHBIM IIEIYKOM MBI O H300paKEHHUSIM CUETYMKOB J00ABUTH CUYETUMKH B HYJIEBOU
ypoBeHb Mapuipyta. s TpoJOIDKEHHsT MapuipyTa HYKHO JBXKIbl MIEIKHYTh Ha H300paKCHUU
cuéTunKa, y)xe J00aBICHHOTO B MapLIPyT, 3aT€M OJMHOYHBIM Ha)KaTHEM Ha CUETYMKU JOOABUTH UX B
HOBBII ypoBeHb. UTOOBI MPEKpPaTHTh NOOABJIATH CYETYMKH B MApPUIPYT HYKHO Ha)aTh MPaBYI KHOIKY
MBIIIH. YTOOBI MPOJOIKUT CYIIECTBYIONIMH MapIIpyT, HEOOXOJMMO BHIOpAaTh HOMEP MapuIpyTa B OKHE
«Buny B 1€Boit yacTu MoJIsL.

JUIs TTOTHOLIEHHOTO PENaKTUPOBaHHUS MapIIpyToB B pexkume «Kapra» DOCTyNHBI Bce Te XKe
JCUCTBUS, YTO U B pexxume «JlepeBo Tomosioruu. J[jist 3TOro Hajo BBIOpaTh OJUH WM HECKOJIBKO
OOBEKTOB KapThl (CYETUYMKOB) M HAXKATh MPaBYI0 KHOMKY MBIMHA. [l yTOUYHEHHs JCHCTBHMA Clemyer
BBIOpATh YPOBEHb M MapUIPYT, K KOTOPBIM OyJeT MPUMEHEHO JACUCTBHUE B ToJie «Bumy.

Uro0bl yaanuTh CYETYMKU C KapThl HY)KHO BBIOPATh OJMH HMJIM HECKOJBKO CYETYMKOB U HAXKATh
Del. 4uro0Obl HaliTH CYETYMK HA KapTe HYXKHO BBIOpPATh OMUH WM HECKOJBKO CYETYMKOB B TaOJIHIIC
«CIHCOK YCTPOMCTBY - CUETUMKU OYyAYT BBIICICHBI HA KapTe.

4.2 ABTOMaTU4YeECcKoe KOHhUrypmposaHue

3adacTyio co3aBaTh KOHPUTYPAIUIO CETH BPYUYHYIO JJIsi OOJIBIIOTO psila OOBEKTOB JOBOJIBHO
npobiaematnyHo. K ToMy ke 3Ta onepanust HOCUT 0AHOOOpa3Hblid xapakrep. s oMoy HajlaauuKam B
KOHTpPOJIJIEPE PEaIN30BaH aIrOPUTM aBTOMATHUYECKOTO KOH(PHUTYPHUPOBAHMS CUETUUKOB. DTOT MEXaHU3M
BBINOJIHSAET JIBE (PYHKLIMU:

e Ha3naueHue cueTunkam napaMeTpoB IpyIIa, aJpec;
e [locTpoenue Tonoaoruu CeTH.

[lepBoit HazHauaetrcs rpynmna 100, mas mOCIEaYIONIMX MapUIPYTOB TPyIIa UHKPEMEHTUPYETCS.
Anpec Gepercst U3 IByX MocieIHuX Hudp cepuitHoro HoMepa cuerurka. Eciu Takoit afpec B rpymnme yxe
3aHAT, OepeTcs nepBblil cBOOOHBIN aapec oT 1 1o 254.

Jnis Toro ytoOBl HayaTh aBTOMATUYECKOE IOCTPOEHHUE TOIOJIOTUM CETH HEOoO0XOIMMO HaKaTh
MIpaBOi KHOMKOW MBIIIU Ha CTPOKY MojeMHoro nyiaa PuM u BeiOpaTh nyHKT «Hauate aBTonmouck». Ilpu
TOM CO3J]aHHash paHee TOMOJIOTUsl OyneT yjaajdeHa. ABTONOUCK YCTPOMCTB MOXET 3aHHUMAaTh
3HAYUTEIBHOE BpeMs, COOp JaHHBIX CO CUETUUKOB B 3TO BpeMs OCYLIECTBIAThCS He OyneT. [Ipu atom ans
YCTPOHCTB, y4YacTBYIOLIMX B  aBTONOMCKEe Oyler ycraHoBileH cratyc «Mpmer  mpouecc
aBTOKOH(UTYpUpOBaHUs ceTu». JlJi1 OCTAaHOBKM aBTOMATHMYECKOTO KOH(UTYpHUpOBaHUS U Iepexoja B
pexuM cbopa JaHHBIX HE00X0AUMO BHIOpaTh «OCTAHOBUTH aBTOMOUCKY». ABTOMATUYECKUN MOUCK HOBBIX
YCTpPOMCTB 6€3 yAajJeHus CyIIeCTBYIOIIEH TOMOJIOIMH BO3MOKEH MPHU BHIOOpPE MEHIO «ABTOMOUCK HOBBIX
YCTPOMCTBY.

[Ipu aBTOMaTH4YECKOM KOH(MUTYPHUPOBAHUU CETH KOHTPOJUIEp Ha MEPBOM JTare IMbITAeTCs
ONPOCUTHh CYETYMKH HAINpsMylo. Bplmenmmue Ha CBS3b CUSTYHUKHM OOpPa3ylOT HYJIEBOH YPOBEHb
perpancisanuu Mapuipyta 1. 3atem SM160 mombiTaeTcst OMpOCHTH OCTaBIIMECS YCTPOMCTBAa dYepes
HyJI€BOI ypoBeHb. Kak TOJIIBKO CUETUMK OTBETHUT, OH MPOJOJIKUT MapLIPYT, & CYETUUK HYJIEBOTO YPOBHS
co3zact (100aBUTCSA, €ClIU €CTh MECTO) y3ell. AHAJIOTMYHBIM 00pa3oM (pOpPMHUPYIOTCS MEPBBIM, BTOPOH U
T.J. YPOBHU PETPAHCISALUU.

ABTOMaTHYECKOE KOH(UI'YpUPOBAaHHE 3aKaHUMBACTCA, KOTJa HU OJMH CUETYUMK HE BHUJEH Ha
CIENYIOIEM ypOBHE perpaHciaauuu. [ ycTpolcTB — BeIcTaBisitoTcs  crarycsl  «lIpomece
KOH(QHUIypHUpOBaHUs 3aBEpILEH ycreuHoy, «[Ipouecc KOHGUTYypUpPOBaHUS HE BHIIOJIHEH.



5 TpuMep co3gaHMAa TONOJIONMU CETHU

B HekoTOpbIX ciyyasx Mbl MoOXeM BooOme oboWtuch 6e3 perpanciauuu. Ilostomy
[IEPBOHAYAJIbHO PEKOMEHJYETCS IPOCTO ONucaTh cuyeTunku, He onucbiBas RFPLC-cers. 3anocum
OIIMCaHUE YCTPOMCTB B KOHTPOJLIED.

¥ Tononorus ceTw 1ol =l
DS .
i KaEa RFPLC-anpecos: 8 Crveok YCTPONCTE:
| | Wraa Horaep Tun Fpynna | Agpec | Mapwpyr |MNpoeepka...
- [im] Puikd 459.02 51620 70
Put283.02 470073 12
Puhi189.02 503023 12
Put183.16 E51425 12
Pubi489.13 1124727 70
Pub439.18 1125634 70
Pubi489.74 1125967 70
E@ M apwpyre: H YEnbl pETPAHCAALMM: E PeTpaHcaaTope:

| Homep | Hzen |

| Wma  |Heowep| Tun |Fpynnal sapec| PLM| | Hormep | Aopec | Tpynma | Ysen

| D PO

Knem kakoe-To Bpems. Jlydie cyTkH, HO MOKHO OOOUTHUCH U 3-Ms YacaMH.

[Ipu momomu xoHpuryparopa SM160 cumThiBaeM Tekymme nokasanusi. CMOTpHM, Kakue
CUETYMKU HE BBIIUIM HA CBSA3b WJIM BBIILIM Ha CBA3b MOCIEIHMN pa3 odyeHb naBHO. Kak mpaBuio, 3To
CUETYMKH PACIOJIAralOTCs NAIEKO, THO0 HAXOATCS Ha BEPXHUX ITaKaX.

Tenepsb 11 MpOOIEMHBIX CUETYUKOB HAJI0 OPraHU30BaTh pETpaHCIALMIO. B KauecTBe CUeTUNKOB -
PETPaHCIATOPOB, PEKOMEHIYETCsl BEIOpATh CYETYMKH, PACIIOI0KEHHBIE Ha PaBHOYIAJIEHHOM PacCTOSIHUU
OT KOHTpOJUIEpa M CYETYMKa C yCTOMYMBOM CBsI3bl0. B maeane, mepen ycTaHOBKOW B 1a00OpaTOPHBIX
YCIOBHSIX PEKOMEHAYETCs 33aTh IPYIILY, aJpec MpeaArnosaraeMoi TONOJOIMH IPU MOMOIIH MPOTrPaMMBbl
«[TporpammupoBanue yctpoiictB yepe3 RFPLCy», CrowdPK.exe. Toraa nanpHeifnine IeiCTBHS OYCHb
MIPOCTBHI.

B criucke ycTpoiicTB BEIOMpaeM BCE CYETUHKH, C KOTOPBIMH €CTh YCTOHYMBAs CBSA3b (TIPH TTOMOIITH
kHomok «Ctrl» u «Shift» M0oxHO BBIOpaTh cpa3y HECKOJIBKO YCTPOICTB, WM Jake Bce). BrimonHsem
KOMaHy %1 «Cosnats MapuipyT».
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Kapra RFPLC-anpecos: CrMcok YyoTpoHcTE:

Tun | pynna | Agpec | Mapwpyr |I'IpoBepKa...

Putd489.1 6 GG T T WAL T
i Puakd 4891

“ JoGEEMTIE B MARLEYT

3

E@ M apwpyTes: [i [T fE MNpoBepKa CEASH Co CHETHHKOM
OBHOBMTE COCTOAHHE NPOBEPKH CEA3H 00 CHATHHIEAMH Ysen
| WMma  |Homep| Tun |Fpynnal Aapec| PLM | | Homep | Aapec | Tpunna | Ysen
1
2
3
F]

OTH ycTpoicTBa BOMAYT B MapUIpyT C HYJIEBBIM YPOBHEM peTpaHcisiiuu. OtmersTe Mapmpyrt ¢ 0-
BIM HMHJEKCOM B CIHCKE MapumpyToB. CHH3Yy OT CIMCKa MapLIPyTOB BO3HHMKHET CIIMCOK YCTPOWCTB,
BXOJSIIMH B BHIOpaHHBIA MapmpyT ¢ 0-bIM HHIEKCOM peTpaHcisanuu. M3 3toro cmnmcka BeiOepute
cueTyuku (He Oosnee 4-ex ¢ OJMHAKOBOM TIpyHIoi), KOTOpble OyayT HCHOJIb30BAaThCS B KauecTBe
pPETPaHCIATOPOB. BhInoaHUTEe KOMaHy @ «Cosnars y3€J1 pETPaHCIALUN.

o
A0S,
K.apra RFPLC-anpecos: CnMcok. yeTpoficTe:
|_| Mrds Hardep Tun pynna | Aapec | Mapwpyr |MNpoeepka...
Putd489.02 351620 il ] 1 100
Putd 289.02 470073 12 ] 2 100
Putd189.02 A03023 12 ] 3 100
Putd189.16 EE1425 12 ] 4 100
Pubd489.13 1124727 il ] 5
Putd489.13 1128634 il ] g
_ILI PMM489.14 1125957 7 ] 7
2] |
E@ Mapwpyre: ﬁ Yankbl pETRAHCAALHK: E PerpaHcaaropel
& [Mapwpyr 1(0) | Homep | Yszen
| Hra | Horep | Tun | Fpynna | Aapec| PLM | Homep | Aapec | Tpynma | Yaen
B 1
= QETRAHCAALMH ﬁ
I | Prabd 18916 BE14 a1
& [oGaEHTE pETRAHENATER B Y3EN
+
< ¥ AANMTE M3 MAPWPYTa
E@ ¥ AANHMTE MAPLWRYT

Tenepr B BepXHEM CHHMCKE OTMETHM YCTPOICTBA, CBS3b C KOTOPHIMH OTCYTCTBYET WIIM
HeycTolunBa. Beimonaum koManay € «[IpoJoKuTh MapIIpyT.



-loix]

S .
k.apra RFPLC-agpecos: CrnMcok YycTpoHcTE:

| | Mra Haorep Tun Fpynna | Agpec | Mapwpyr |npDBBDKa...
Puibd 483,02 351620 il 1] 1 1 [El]l
Puitd 289.02 470079 12 1] 2 'I[EI]|
Puitd 189.02 A03023 12 1] 3 'I[D]l

Putd 189,16 GE1425 12 1] 4 100

0 3

3anucate rpynnyfaspec

[  Mapwpyre: @ Co3AATE MAPLPYT ETPAHCAATORL!
e [Mapwpyr 10011 & i mep | Ysen
{@ A0B3EMTE B MAPLIPYT 21620
- 170073
ZL MPOoBEPKAE CEAZH CO CHETHHIKOM F03023
Mrag Horep | Twn | Fpynna | Aapec | PLR .
OBHOBMTE COCTOAHWE NPOBEPKM CEASH CO CHETHMKAMN
PubidB83.02 351620 70 0 1 — T oo T T
Pukd289.02 470079 12 0 2 2| 470079 2 0
Pubd183.02 B03023 12 0 3 3| 503023 3 ]
| Pykd 189,16 E31425 12 0 4 4

Tenepb CBSA3b C STUMH CUETUUKAMH OYJIET OCYIIECTBISATHCS Yepe3 PETPAHCIATOPHI Y3ina 1.
3anummTe Tonosioruto B Kontpoiep, cnenaiite «'opstunii mepe3anycky». 3aTeM MOBTOPUTE TE ke
JEUCTBHUS C IPYTUMH, HE OTBEUAIOIIMMH CUETUYMKAMU, Ha CICAYIOUIMX YPOBHSIX PETPAHCIISIIH.



