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1. BBeaeHue

Henbto pa3paOOTKH TEXHOJOTMHM HCIONb30BAHMS MOOWIBHBIX YCTPONCTB MpH
npoBeneHun ['PP sBrsercs moBbllieHHe MPOU3BOAMTEIBLHOCTH TPYyJIa MU TOYHOCTU (UKCALUU
JaHHBIX HCMMOCPCACTBCHHO IPHU MPOU3BOACTBC ITOJICBBIX Ha6JIIOI[€HI/II71, a TaKKC CyHICCTBCHHOI'O
COKpAIIEHUSI TPyAO3aTpaT mpu (GOPMUPOBAHUU PE3YIbTUPYIONINX 0a3 NMEPBUYHBIX TAHHBIX U
kapT (axToB. Cienyer OTMETUTh, YTO B COBPEMEHHOW 3apyOeKHOI IeOJOTHYECKOW MpPaKTHKE
Bce Oojiee WIMPOKO UCHOJB3YIOTCS MOOWIIbHBIE YyCTpoWcTBa Uil (UKcCAllMU TOJIeBOU
re0JIOTMYECKON TOKYMEHTALUH.

[TocTtanoBka 3amaun 1O pa3pabOTKE OTEYECTBEHHON KOMIIBIOTEPHON TEXHOJIOTHUH
¢duKcaluu MOJIEBBIX I'€OJOTUYECKUX TAaHHBIX HETMOCPEICTBEHHO B TOYKaX HAOIIOACHMI cTana
peasibHOI BCIIEJICTBUE MOSBICHUS HA PHIHKE IIMPOKOTO CHEKTPa MOOWIBHBIX YCTPOWCTB, B TOM
YUCJIC INIAHIICTHBIX KOMIIBIOTCPOB C IMPUCMIICMBIMU XAPAKTCPUCTHKAMH KaK I10 pasMEpaM H
BECy, TaK U IO BpeMEHU paboThl B AaBTOHOMHOM peXuUMe Oe3 Imepe3apsiaKkud BCTPOSHHBIX
AKKyMYJISITOPOB.

Hannuume BO MHOTHX MOJENSX IUIAHIIETHBIX KOMITBIOTEPOB BCTpoeHHbIX GPS-
MMPUEMHHUKOB ACJIaCT BO3MOKHBIM OCYHICCTBIIATH CIIYTHHUKOBYIO HABUT'allUIO 1 aBTOMATHYCCKYIO
NPUBSA3KY IOJIEBBIX HAONIONEHUH K MECTHOCTH, a (hOTOKaMephl OOJBIIMHCTBA IUIAHIIETHBIX
KOMITBIOTEPOB 00ECTIEYMBAIOT JOCTATOUYHO XOpPOIIee KaueCTBO CHUMKOB JUIsl BKIIIOYEHHS UX B
pe3yNbTUPYIOLINE TIepBUYHBIE 0a3bl JaHHBIX. KauecTBO 3KpaHOB COBPEMEHHBIX IIJIAHIIETOB,
00BbEeMBI ONEPAaTUBHON MaMATH M OBICTPOJCUCTBHE OOECIIEYMBAIOT BO3MOXKHOCTH OIEPATHBHOM
pa6OTBI B IMOJICBBIX YCIIOBUAX C KOMIIUIEKCHOM HaBHFaHHOHHOﬁ OCHOBOM — reonpurBA3aHHBIMU
o0pa3aMy AMCTAaHIIMOHHON OCHOBBI, TOMOTpapUUECKUX KapT, a3pO(OTOCHUMKOB, F€OJIOIMYECKUX
KapT MpPeIIIeCTBeHHUKOB U T.I. TakuM 00pa3oM, OAHO HEOOJbIIOE YCTPOUCTBO MOTEHIMAILHO
MOXET 3aMEHUTh HCIOJIb3yeMble B HACTOAIIEe BpeMs MNpPU MOJIEBbIX padoTax OymakKHbIE

Kaprorpaduueckue MaTepHalibl, yCTPOUCTBA CITyTHUKOBOM HaBUTAIIMHU M (OTOATIapaThI.

2. Pa3paboTtka TexHonorum

Jliis petieHust ocTaBICHHON 3a/1auM ObLITU MPOBEACHBI CIEAYIOUINE PadOTHI:
— IlpeaBaputenbHOE TECTUPOBAHUE BO3MOKHOCTEN MCIOJB30BaHUS TUIAHILIETOB B
TTOJIEBBIX YCIIOBHSIX;

—  @opMyIMpPOBKa OCHOBHBIX TPEOOBaHMI K HEOOXO0MMMON (PYHKITMOHAIBHOCTH.



— PazpaboTka mMakeTa TEXHOJOTHMHM U MPOTPAMMHBIX CPEACTB, 00eCHEUUBAIOIINX

ee pabory;

— OmnpoboBanue pa3pabOTAaHHOTO MakKeTa TEXHOJIOTUU TOJEBOW JOKYMEHTAIHH

IIPH BBITIOJIHEHUH PEAJIbHBIX MOJIEBBIX PaboT.

2.1 TecmupoeaHue 803MOXKHOCMell UCIMOoJsIb308aHUsl NMNyiaHwemoes e

rnoJsiesbix ycrioeusix

Bo Il ksaprame 2015 rona

BO3MOXKHOCTEH HCIOJIb30BaHMS ILIAHIICTOB B II0JIEBBIX YCIOBUAX HpI/IO6pCTeH TJIAaHIICTHBINA

OI'VII BCETI'EM nnst mpakTHUECKOW OTpabOTKH

KOMITBIOTEp € pa3MepoM jauaronanu skpana 8 groiimos (ASUS VivoTab Note 8).

Ilpoueccop

Intel Atom Z3740 (Bay Trail)

OneparuBHas
naMsiTh

2T'b

Buaeonoacucrema

Intel HD Graphics

JKpan

IPS, 8-110iimoB, 1280%800, cencopHbIii
¢ QyHKUHeH MyJIbTHTAY

DDHm-naMAThL

32Tb

¢poutanbuas 1,26 Mn (720p)

Kamepa ThL10Bast 5 Mn

Muxpodon €CTh

IMoanep#xka kapT ificroSD

NaMsATH

Beenponomiste Wi-Fi 802.11a/b/g/n, Bluetooth 4.0
HHTeppeiich

Pa3beMbl H CTOTHI

Micro-USB 2.0
MHHH/IKEK 3,5 MM (BBIXO/ HA HAYIIHHKH)
CJIOT AJIS1 KapT maMsiTH microSD

GPS

Wi aKC eTepoOMeTp
KOM nac
JATYHK BHEIIH €T 0 0CBe ICHHS
I'adapuTel 134x221x11 Mmm
Macca 390 r
Onepaunonnas

CHCTEMA

Windows 8.1 Pro (32-6uTHasn)

Puc. 1. Xapakrepuctuku ranmrera ASUS VivoTab Note 8.

Takoi#i miaaHIIET MOXHO C KOM(I)OPTOM ACPIKATh B OJIHOH PYKE, 1a U MECTa B CYMKEC OH
MPAKTUYCCKU HC 3aHHUMACT, HO B TOXC BPEMS pasMCp OKpPaHa BIIOJIHC JOCTATOYCH IJIA eiei

HaBHUTAILIMU U BBOJA JAHHBIX.
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B Teuenue wuronsg-aBrycta MpOBOAMIACH amnpoOanusi BO3MOXHOCTH HCIOJIb30BAHUS
JAHHOTO TIUIAHIIETHOTO KOMIIBIOTEpa JUIS TMPAKTUYSCKOW TIOJEBOW JOKYMEHTAIluu TIpU
nposeaenuu ['JI[1-200 nucra R-41-XXX (Ycrb-Kapckas miomais).

AmpoGanusi MpoBOJMJIACh Ha OCHOBE HCIOJB30BAHUS MPUOOPETEHHOIO KOMMEPYECKOTO
IporpaMMHOro obecrieueHust Uit mojeBoil gpokymentanuu FieldMove (paspaborka Midland
Valley).

B xome ampobammu mnpoBomuiack UGPOBas MTOKYMEHTAIHUS MApIIPYTHBIX TOYEK,
0OHaXXeHHMH 1 POTOJOKYMECHTAITHSI.

B mnnanmer ObuIM 3arpyeHbl TeONpPHUBS3aHHAs pacTpoBas TOMOOCHOBa M-0a
1:100 000 u reonpuBsizaHHasi KapTa MOJE3HBIX HCKOMaeMbIx M-0a 1:50 000.

Onucanust GOpMUPOBATNCH Ha BCIUIBIBAIOINICH BHUPTyalbHOW KiaBuarype. [lpuuem, ee
MCIOJIb30BaHUE OKA3aJI0Ch 3HAYUTENHHO y100Hee U Ad(deKTUBHEE, YeEM 0KUANOCH.

Taxxe ouenb 3¢ ¢hekTuBHO NMpuMeHeHue PoTonoKyMeHTauuu. CHUMKA aBTOMAaTUYECKU
MPHUBS3BIBAIOTCS K TOYKE ONKMCAHUS, K MECTHOCTH, C YYETOM a3UMyTa CHEMKH, KOTOPBII
¢dukcupyercss mnporpamMmmHO. Kpome TOro, KakIblii CHHMOK MOXET OBITh COIPOBOXKICH
COOCTBEHHBIM KOMMEHTapHUEM MOSICHIIONINM, YTO (hoTorpadupyercs.

B menom ampobGarms upwiokenus FieldMove — mokasana BBICOKHN —MMOTEHIHA
BO3MOXXHOCTCH  TMEPBUYHOW TIOJCBOW JIOKYMCHTAIIMH C HCIOJB30BAHUEM CTaHIAPTHBIX
TUTAHIIIETOB.

CaMo0 yCTpOMCTBO XOpPOIIO 3apEKOMEHJIOBAIO Ce0si B CIOXKHBIX TMOJEBBIX YCIOBHUSAX
(HeCMOTps HA TO, YTO JAHHBIA TUIAHIIET OTHOCUTCS K pa3psay OOBIUHBIX “‘TOPOJCKHUX’

YCTPOMCTB).

PeanpHoMy npumeHenuro npuioxenust FieldMove kak OCHOBBI TEXHOJOTHH IMOJIEBOM
JOKYMEHTAllM C HCIOJb30BAHUEM IUIAHUIETHBIX KOMIIBIOTEPOB MPEMATCTBYIOT CIEAYIOLINE
00CTOATENIbCTBA!

— DTO KOMMEpYECKOE MNPHUIOKEHHE — IeHa 3a [PUIOKEHHE C  IOJHOMN

(YHKIIMOHATBHOCTBIO JIOBOJIBHO BBICOKA. [IpM TecTHpOBaHMM MCHOJIH30BANACH
BEpPCHs C OIpPaHUYEHHBIMU (PYHKIMSIMH. CaMO€ Ba)KHOE - 3Ta BEPCHs HE IMO3BOJISET
BBITPY3UTh U3 IUIAHIIETa KOOPJIMHATHI ITYHKTOB HAOJIOJCHUH U 3aHECEHHBIE
TEKCTOBbIE OMHMCAaHUS (MX MOXHO JIMIIb IMPOCMATPHUBATh Ha IUIAHILIETE, WCHOJb3Ys
camo nipuiiokerune FieldMove).

— IlpunoxxeHue He MOJAEPKUBAET CIIOKHBIX ONMHCAHUN MEPBUYHBIX HAONIOJEHUN: K

TOYKE MO>KHO IPUBS3aTh JIMIIb HECTPYKTYPUPOBAHHBIN TEKCT.
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Tem He MeHee, yiauHble KOMIIOHEHTHI HHTEPEHCHBIX pernenuii mpunoxenust FieldMove
ObulM B JalmbHEWIIEeM YYTeHbl TpU pa3padOTKe OTEUECTBEHHOTO NPOEKTa IUIAHIIETHOTO

npuiioxkenus Sherpa.

2.2 ®opmynupoeka OCHOBHbIX mpeboeaHulli K Heo6xooumoli
¢yHKyuoHasnbHocmu

Ha nmepBom sTamne pa3paOOTKH TEXHOJOTHU HCIOIb30BaHUS MOOMIBHBIX YCTPONCTB IIpH
npoBenenun PP Obutn  copmynupoBaHbl OCHOBHBIE TpeOOBaHHSA K  HEOOXOAUMOMN
¢ynkunonanpHOCTH. Ha 3TOM 3Tame ObUIM YYTEHBI PEKOMEHIAIMH TMPAKTHKYIONMX Te€0JI0r0B-
CHEMILUKOB, OIBIT anmpoOalMi B TOJIEBBIX YCJIOBUSAX KOMMEPYECKOTO IPOTPaMMHOIO
obecrieuenus st mojieBoit pokymenrtaru FieldMove (paspaborka Midland Valley), a taxxke
HIOJIOKEHHSI OTPACIICBBIX HOPMATHBHBIX TOKYMEHTOB [1,2,3] .

[Tpu hopmupoBarny TPeOOBAHUI YUUTHIBAIUCH CIICAYIOIINE OCHOBHBIE MOMEHTHI '

1. PabGouee MecTo MOKHO OOeclieuMBATh ONEPATHBHYIO HABUTAIMIO IO 3arpy>KEHHBIM B
IUIAHIIET KapTaM OCHOBHI (TONOrpaduyeckoil KapTe, KOCMOCHUMKAM HCCIIeTyeMON TeppUTOPHUH,
UH(POPMALIUU TEOJOTHYECKUX KapT, PETUCTPAIIMOHHBIX KapT MOJIE3HBIX HCKOMAeMbIX | T.II.) 0e3
oOparenus k cetu Internet .

2. JlomxHa ObITh 0OecrieueHa BO3MOXKHOCTh (PUKCAIIMK reorpaduyeckux KOOPJUHAT TOYEK
NEepBUYHBIX HAOJIIOAEHUI ¢ UCTIOIb30BaHUEM JJaHHBIX BcTpoeHHoro GPS ceHcopa.

3. JlomxHa ObITH OOecTieYeHa aBTOMATHUYECKas TeHEepaIlud HOMEPOB TOUEK HAOIIOIEHUS Ha
MapIIpyTe 1 HOMEPOB OTOOPAaHHBIX MPOO.

4. JlomxHa OBITH OOecliedeHa BO3MOXHOCTb NMPHUBSI3KU K TOYKE HAOIIOJACHUS CHIETaHHBIX B
Hell pOTOCHMMKOB.

5. Jlns MuHMMH3anuMu oObeMa omepaluil BBOAA C BUPTYaJIbHOM KJIABUATYphl IUIAHIIETa U
MOBBIIICHUS] OJHOTUITHOCTH 3amllOJHEHUST B (OPMBI BBOAA JIOJDKHBI OBITh BKITIOYCHBI
KOMITOHEHTHI JIJIs1 o0ecrieueHus! 3aroJIHeHUs ToJiell MeTo0M BbIOOpa U3 cloBapei.

6. BuewrHuii Buj 1 JIOTUKa 3amoiHeHus] (popM BBOJIA ONMMCAHUS MOJIEBBIX HAOMIONEHUH Ha
IUTaHIIeTe JOJDKHBI OBITh MO BO3MOXKHOCTH CKOppeNnupoBaHbl ¢ (opmMamMu BBOJAa U
pPENAaKTUPOBAHHS ~ JaHHBIX, BKIIOYEHHBIMH B  PEKOMEHIOBaHHBIH  Memoouyeckumu
pexomenoayusimu [3] mabI0H XpaHEHHUS TEPBUYHBIX JTaHHBIX.

7. Cnoco0 XpaHeHMs TOJIEBBIX ONHMCAHMN Ha IUIAHIIETe JOJDKEH oOecreYnBaTh
BO3MOXKHOCTh @aBTOMAaTHUYECKOTO TIOCTpoeHust Shape-¢aiiinoB kapT GakToB U KapT OnpoOOBaHUS
a Tak ke (GopmupoBaHue 0a3bl NepBUUYHBIX jJaHHBIX (BPD) B coOTBeTCTBUH C TpeOOBaHHUSIMH

OTpPAaCJIEBOr0 HOPMATUBHOTO JIOKyMeHTa [3].



B cootBercTBUM ¢ 3TUMH TpeOOBAHUSAMHU OBLJIO MPOBEICHO MPOECKTUPOBAHUE CTPYKTYP
XpaHEHHs TOJEBBIX ONMCAHWN Ha TUIAHIIETHBIX KOMITBIOTEPAxX, pa3padoTaHa JABYXKOHTYpHas
cxema paboThl C IaHHBIMU Ha IIAHIIETaX HCIOIHUTENCH W Ha MHTETPUPYIOLIEM KOMITBIOTEpE,
(GopMBI BBOJIA TTOJIEBOW JOKYMEHTAIIMH Ha IUIAHIIETAX, TEXHOJIOTUYECKas IOCIIeI0BATEILHOCTD
orepauui, o0ecrneynBaromas HEOOXOMUMBIH Habop omepauuid ¢ JaHHBIMH, KakK Ha
WHIWBUIYAJIbHBIX IJIAHIICTAX HCITOTHUTEICH pa60T, TaK 1 HAa UHTCTPUPYIOIIECM CTAIMOHAPHOM

KOMIIBIOTEPE. Pe?;y.]'II)TaTBI OITMCAaHbI B pa3aciic 3 HACTOALICTO NOKYMCHTA.

2.3 Pazpabomka npozpaMMHbIX cpedcme, peasusyrouwux
mexHoJs102Ur0

Jnst  oOecriedyeHHss BO3MOXKHOCTH — ONPOOOBAHUS MakKeTa TEXHOJOTMH  IOJICBOU
JOKYMEHTAllMU IIPU BBINOJIHEHUH PEAIbHBIX IOJEBBIX PAa0OT OBLIM CO3/aHbI IPOrpaMMHBIE
CpeCTBa MOJIEP/KUBAIOLINX TEXHOIOTHIO:

» MobusbHble npuioxenus Sherpa (B aByx Bapuantax Sherpa-Windows u
Sherpa-Android), npeana3HadeHHbIC )1 UCIIOJIB30BAHUS Ha MOOMIIBHBIX
YCTPOUCTBAX;

» Tlpunoxenue SherpaProject, npeaHasHadyeHHOE IS UCIOIB30BAHUSA Ha
CTAIMOHAPHBIX KOMITBIOTEPAX U HOYTOYKaXx.

MoounsHoe npunoxenue Sherpa [4, 5] peanusyer pabodee MECTO MOJIEBOrO reoiora u
oOecrieunBaeT BBIMIOJIHEHHE BCEX OIEpalid, MpPEeAyCMaTPUBAEMBIX TEXHOJOTHEH, KOTOpbIE
BBITTOJTHSFOTCS] HETIOCPEICTBEHHO TP IMPOU3BOCTBE TOJIEBBIX HAOIIOICHUH.

[Mpunoxenne Sherpa-Windows mnpenHa3HadeHo it paboThl  Ha  MOOMIIBHBIX
yeTpoiictax® ¢ oneparmonsoii cuctemoir Windows 8.1, Windows 10.

[Mpunoxenue Sherpa-Android npennazHadeHo i pabOThHl HA MOOMIIBHBIX YCTPOHCTBAX
¢ orepanuoHHoit cucremoit mubo Android (sepcuu 4.3 unu eviue).

[Mpu peanu3zanuy npuiIokeHus: Sherpa mpoekrta ObLTH YUTECHBI CIEAYIOIIUE OCOOCHHOCTH
IUIAHIIETHBIX KOMITBIOTEPOB:

— OrpaHuueHHble pa3Mepbl ONEpaTUBHOW NaMSATH M MEHee MOUIHbIE IPOLECCOPHI,
OTCYTCTBHE EMKUX HAaKOMHUTENeH HHPOPMALUH (HApuMep, )KECTKUX JAUCKOB);

— Maunble rabapuTsl U, COOTBETCTBEHHO, HEOOJIBIINE Pa3MEPhl IKPAHOB;

— OTcyTCTBHE CTaHAAPTHBIX YCTPOMCTB, OOECIEUMBAIOIINX WHTEPAKTUBHYIO pPaboOTy
(KaBHATYpbI, MBIIIH, TAUIA/a);

! Tem He MeHEE BO3MOXKHO 3aIllyCKaTh 3TO MPUIJIOKCHUC W HA CTAIMOHAPHBIX KOMIIBIOTEpAX WJIN H0yT6yKaX
(HaanMep JUTA BBITIOJITHEHUA IPOCMOTpa n/vnu PEAAKTUPOBAHNA HAKOIIJICHHBIX JaHHBIX HAa CTAHUOHAPHBIX Oa3ax.
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— Hannume CeHCOpPHBIX SKpaHOB, MO3BOJSIOMIMX YHPABIATH pabOTON MPUIIOKEHUI
MPUKOCHOBEHUSMH K 9KpaHy MajbIlaMU WIIA CTUIYCOM;
— Hannuue Bcrpoennsix GPS-nipueMHHUKOB U CEHCOPOB OPUEHTAIUH IIJIAHIIETA.

Puc. 2. [Tnanmernoe npunoxenne Sherpa-Windows. Oprass! yripaBieHHsI.

[TnanmerHoe mpuiIoKeHne Sherpa mpenocTaBiseT Moab30BATEN0 HA0OP UHCTPYMEHTOB
(cM. puCyHOK 2), KOTOPBIE MOKHO Pa3/IeTuTh Ha BOCEMb TPYIIII.

1. HHcTpyMeHTHI yrnpaBieHuUs TEKYIIUM PacloIokKeHUeM ¢ ucnoiab3zoBanuem GPS-
CeHcopa.

WHcTpyMeHTH! puKcanuy MHPOPMAaIUH B TEKYIIEH Touke HaOIr01eHusl.

3. HMHCTpyMEeHTBHI, ONIpeeNsIoNIie PEaKINio MPUI0KEHHS Ha OTIEPAIIH C
MHTEPAKTUBHBIM DKPAHOM IUIAHIIETA.

WHCTpyMEeHTHI 331aHus TEKYILEro MapIipyTa.

WHCTpyMeHTHI yIpaBieHHs MacIiTaboM MOKa3a HABUTallMOHHON OCHOBBI.
Nudopmanms o TEKyIeM COCTOSHUH MTPOEKTA.

N

o ok
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7. VIHCTpyMEHTBI yIpaBIeHHs ClIOCOOaMU BU3yaIU3allUU IPOEKTA.
8. HHCTpyMEeHTBI CMEHBI TEKYILETO MPOEKTa, €r0 COXPAHEHHS U BBIXO/a U3
IIPUIIOKEHUS.

[Mpunoxenne SherpaProject [6] mnpennasHauenHo st pabOThl Ha CTAlMOHAPHBIX
KOMIIBOTCPAX. Ono OGCCHC‘-H/IBaCT BBITIOJIHEHUE BCCX OHepaL[I/Iﬁ C HJaHHBIMHU Ha JTalic
IPEJITOJICBOM MMOArOTOBKM M 00pabOTKY HAKOIUICHHBIX Ha MOOHMJIBHBIX YCTPOMCTBAax JaHHBIX B
HOCTIOJIEBOM mepro. Orepanuu, BHITOIHIEMbIE IPUIOKEHHEM, 00pa3yIoT MIECTh TPYIIIL:

— CO3/1aTh HOBBIH IIPOCKT JUIsl IPHUIIOKeHUs Sherpa;

—  OTKPBITh CYIIECTBYIOINI Sherpa-npoexT;

— yIpaBlICHHWE HABHTALMOHHOW OCHOBOM  Sherpa-mpoekra (ympaBiieHue
pacTtpamu);

— yIpaBJCHHUE COJACPKUMBIM padoueii 6a3bl TaHHBIX Sherpa-mpoekra

— DJKCHOPT JaHHBIX (OCTpoeHUs: KapT GakToB, GopMuUpoBaHUE 0a3 MEPBUYHBIX
JAHHBIX ¥ T.II. HA OCHOBE HAKOIUICHHOW MOJIEBON HH(OPMAITUH).

Kax(z[a;l I'pyi1iia onepaunﬁ npeacTaBjCHa Ha OCHOBHOM OKHC IIPpHJIOKCHUA

SherpaProject cBoeii 3akmaaKkoii (CM. pUCYHOK 3).

=

Cozgam HoBbIA npoexT  OTHDLITL CYLSCTEVOWMA NDOSKT @manmue cvnAMi - Ynpaenetwe B0 3kcnopt ! *

Texywwi pacTpoBeii cnoi NpoeKTa
rd1_107_108 s

Beifiop onepawi ¢ pacTpamm
MMNopTMPOBATE HOBLIA PECTD W BCTABWTE NEPEA TEKYLWWM ~ Bononimrs

3a0aTs MMR B NPOEKTE ANR MMNOPTMPYEMOrD PACTPOBOMD CNOR

|ﬂu|:‘ra-|w1annan ocHoBa |

o
me A ]
My K MMNopTVpYeMy pacTpy [ =¥l i 1 —
| » g :

[[] MpuopuTeT erewred reonpuesske pacTpa

myGuHa nupaMnasl pes. nsobpaxeruA | 16 ~

Myms Kk nanke Ans BpemexHsx patows: dainos

\C:ﬂ'emp >

Puc. 3. Ipunoxenue SherpaProject. 3akiagka ynpaBiieHHS HaBUTAIIMOHHOW OCHOBOM
npoeKTa JUIs pUIIoXKeHus Sherpa

[Ipy npoexkTUpOBaHUU MPOrPAMMHBIX CPEJICTB YUYUTHIBAJIIOCH TpPEOOBAHHE MOJHOM
YIPaBIsSEMOCTH MPOEKTaMU (OTKa3 OT UCIOJIb30BAHNS KOMMEPUECKHUX IPOrpaMMHBIX OMOIHOTEK

u OubnmoTrek 6e3 UCXoaHOoro Kona). B cooTBeTCTBHU ¢ 3TMM TpeOOBaHMEM, B KauecTBe 0a30BBIX
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cpencTB OBUIO PEIICHO MCIIOIh30BaTh CTaHIAPTHBIC PEIICHH, moaaepxkuBaembie  Open Source
Geospatial Foundation (OSGe0) u npumbIkaromue K HUM.. Bce ucnonb3yeMblie MporpaMMHbIC
OMOMMOTEKH SIBISIOTCS OWONMOTEKAMU C OTKPBITHIM HCXOJHBIM KOJOM, XapaKTePU3YIOTCS
BBICOKOM HAJEXKHOCTHIO (YTO TMOATBEPKAACTCS AKTHUBHBIM KCIIOIB30BAaHMEM HUX B TaKHUX
npoektax kak GRASS GIS, QGIS, MapServer wu T.m.) ¥ COBMECTMMBI CO CTaHAApTaMH,
paspabareiBacMbiMu Open Geospatial Consortium (OGC).

[Tpu peanu3zanuu MPOrpaMMHBIX CPEACTB MPUMEHSIIUCH CIEAYIOINe OUOINOTECKH:
PROJ.4, GeoApi, GDAL/OGR. IlockoibKy, Kak HpaBHUIO, MCXOTHBIA KOJ JTHX OHOIMOTEK
HamnucaH Ha si3bike C++ u 3atoueH s ucnonb3oBanus B cpene UNIX, a mpuinoxkenus cTposites
Hamu B cpeae .NET nans ucnonb3oBanusi B omeparnuoHHod cpeae WIindows, To BO3HHKIIA
HeoOxoaumocTh co3aanus nepexonHukoB ((NET - obeprok) mns obecriedeHHs] BO3MOKHOCTU
oOpaitieHus: u3 pabounx MPUIOKEHUH K (PYHKIUAM, peaTu30BaHHBIM JaHHBIMU OHOIMOTEKAMHU.
Yactuyno .NET-006epTku 3auMCTBOBaHbI U3 CBOOOAHO PaCHpPOCTPAHSIEMBIX KOJOB HE3aBUCHMBIX
MIPOU3BOUTENICH TIPOrPAMMHOTO 00ECIIeUCHHSI, YACTHYHO HAINMCaHBI (WK MOJU(DHUIIMPOBAHBI)

CaMOCTOSATCIIbHO.

3. Ol'lepaLl,VIOHHaﬂ cxemMma npunMeHeHuss TexHoJ1o0rmn

[IpennaraeMpliif MakeT TEXHOJIOTUH MOJIEBOM JOKYMEHTALMU C IPUMEHEHHUEM MOOMIIbHBIX
YCTPOMCTB MpenroyaraeT BeJeHHE TI'e0JOrMYecKOd JOKyMEHTAllMd HM3HAdalbHO B LU(POBOM
BUJIC U OXBATbIBAET IMOJHBIA LUK 0OpaOOTKU JaHHBIX MapUIPyTHBIX HaOIIOAEHUIN — OT 3Tana
MIPEANOIEBON MOATOTOBKH 10 (POPMUPOBAHUS PE3YJIbTUPYIONIEH HHPOpMaNUU, HEOOXOIUMON
JUISL CTa4H MTOJIEBBIX MaTepHUaoB (KapT pakToB U 0a3bl MEPBUYHBIX TAHHBIX).

B cooTBeTrcTBHH C 3THM CIIPOCKTUPOBAHA JABYXKOHTYPHasA CXEMa TEXHOJIOIMH (CM.

pUCYHOK 4).
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[okymeHTaums reonornyeckmx Basa nepBMYHbIX OaHHbIX
HabnogeHun (Ms Word) n kapTbl hakToB (No TpeboBaHUAM...)
~N
m
: | {wa?
37
6138
[ 61363
5139
&1 i:ﬁ‘39-3
£139-4
J/

Paboyas
0a3a gaHHbIX
obbekTa

MnaHweTbl
McnonHuTenemn

Puc. 4. O6ma;1 cXeMa TeXHOJIOTUH MOJICBOU JAOKYMCHTalluu

Ilepguviii konmyp OTBe4aeT 3a dTalbl pabOThl, BBIIOJHSIEMblE Ha CTAMOHAPHOM
KoMIIbloTepe (J1M00 HOYTOYKe) B KaMepaJIbHbIX YCIOBHUAX OpPraHU3allUM, JTUO0 B CTAllMOHAPHBIX
MOJEBBIX YCIOBUSX (Ha TONEBBIX 0a3zax). Omnepanuu MEpBOrO0 KOHTypa TEXHOJOTUHU
obecrieunBaroTcs mpuiaoxenneM SherpaProject.

Bmopoii konmyp oTBeuyaeT 3a OTambl paOOTHI, BBHINOJHAEMbIE Ha IUIAHIIETHBIX

1

KOMIIBIOTCPAX HCIIOJIHUTENEH HCMMOCPCACTBCHHO IIPH BBIITOJIHCHHUU MAapUIPYTHBIX Ha6HIOﬂCHHﬁ .

Omnepaiuy BTOpOro KOHTypa TEXHOJOTHH 00ECIICUNBAIOTCS MPHIIOKEeHHEeM Sherpa.

OcHOBHasl eAWHMIIA JAHHBIX, C KOTOPOM ONEpPUPYIOT MpPOrpaMMHBIE CPEACTBA,

peanu3yromue TeXHONOru - Sherpa-npoexm. Sherpa-npoexm 3to marka, cojepikaiiasi Bce

! 3a ucKTOYeHHEM OMepanyii 10 PeJaKTUPOBAHUIO HAKOIUIEHHEIX JAHHBIX, KOTOPEIE MOTYT IIPOU3BOAUTCS HA
MOJIEBBIX Oazax
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UCXOJIHBIC U PE3YJIbTHPYIONINE AaHHBIC ISl IPHIOKEHUsT SNerpa, oTHoCAIINECs K UCCIIeAyeMOi
TEPPUTOPUH, a TaK K€ CBEICHHUS O TEKYIIUX HACTPOHKax IMOJIb30BaTEIbCKOT0 HHTEp(eiica
(moxpobuee cM. [lpunoowcenue 1 k poxkymenty Onucanue npoepammel  SherpaProject [6]).
Camas BakHast cocraBjstiomnas Sherpa-npoexma - pabouas 6asza oannvix odwvexkma. IMEeHHO B
paboueti baze obvekma COIEPKATCSA W HAKAIUTMBAIOTCS PE3YJIbTAThl IOJIEBBIX HAOJIOICHUIA
(cBemeHUsl 0 MapIIPyTax, KOOPAUHATHI TOYEK HAOIIOICHUS W TIPUBSI3aHHBIC K HUIM KOMIIOHCHTBI

MOJICBOM TOKYMEHTAIUH ).

Ilepewbiit kKonmyp TexHOIOTUN 00ECIICUUBAET BHINOJHEHHUE CIACAYIOUINX ONepaIuil.

(1) IIpeononesas nooecomosxka GbINOAHAEMAS 8 KAMEPATLHBIX YCIOBUAX OPLAHUZAYUU.

1.1 dopmupoBaHHE HABUTAIIMOHHOW OCHOBBI — PACTPOBBIX 00pa30B TOHOrpaUyYECcKUX
KapT pa3HbIX MacmTaboB, JIUCTAHIMOHHONH OCHOBBI, CXEM Y4YacTKOB pa0or,
a’pooToMaTepranoB, TEOJOTHYECKUX KapT TMPEIIIeCTBEHHHKOB H T. .
HaBurammonHass OCHOBa MPHBS3BIBACTCS K HCIOJIB3YeMOW B IPOEKTE CHCTEME
KOOpAMHAT  Juig oOecredyeHHss BO3MOXKHOCTM HABUTAIMM C HCIIOJIb30BaHHEM
CITyTHUKOBOI MPUBS3KH TEKYILETO MECTOIOJIOXKEHHUS U IpeodpasyeTcs K GpopMaTam,
MOJIICP>KUBAEMBIM TUIAHIIETHBIM ITPUIIOKEHUEM.

1.2 HavanieHOE (hopMUpOBaHUE paboueli 6a3vi 0aHHbLIX 00beKkma — 3arpy3ka B pabouyro
0a3y JaHHBIX 00BEKTa HEOOXOAMMBIX CBEACHUH O paHee NMPOBEIEHHBIX paboTax Ha
UCCIIelyeMON TeppuTOpHH U3 0a3 AaHHBIX U KapT (pakToB mpeamecTBeHHUKOB. [Ipu
OTCYTCTBMM TaKMX MaTepuajioB ¢opMupyercs mycras padoudas 6aza. CM. omepaiuio
(3) Ha pucynke 4.

1.3 3arpy3ka paboueii 6a3bl Ha HOYTOYK, KOTOPBII OTIpaBIISIETCs B MOJIE.

1.4 3arpy3ka Ha IUIaHIIETHl HCHOJHWUTENEH HABUTallMOHHOM OCHOBBI W HaydalbHOM
paboueil 0a3pl JaHHBIX OOBEKTa (C BO3MOXKHOM (uibTpanued naHHBIX). CM.

orepanuio (2) Ha pucyHke 4.

(2) Onepayuu 6 cmayuonapnvix nonegvix YCi08UAX (Ha NOLEBbIX 6A3AX).
2.1 Tlommonenne paboueil 0a3bl 0OBEKTAa HOBBIMH JIaHHBIMH, HAKOIUICHHBIMH Ha
aHmeTax ucnoiguuteneit. Cm. onepanuio (1) Ha pucyHke 4.
2.2 Tlpu HeoOxomuMOCTH OOHOBIEHHE 0a3 MaHHBIX IUIAHIIETOB JAHHBIMU U3 padodyeid
6a3bl (¢ BO3MOXHOM (uibTpanuei Janubix). CM. onepanuio (2) Ha pucyHke 4.
(3) Ilocmnonesas obpabomka HAKONIEHHBIX OAHHBIX, BLINOTHAEMASL 8 KAMEPATIbHBIX YCI0BUSX

opearuzayuu.
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3.1 ®opmupoBaHUe Pe3yIbTHPYIOMIUX 0a3 TMEPBUYHBIX JAHHBIX W KapT (HaKTOB IIO

pe3yabTaTaM BBIMOJHEHHBIX padoT (dKcmoproM H3 pabodeld 0a3pl 00BEKTa ¢
BO3MOXKHOU (puibTpanuei 1anubix). CM. onepanuio (4) Ha pucyHke 4).

3.2 ®opmupoBanne Habopa CTaHAAPTHON “‘OyMa)kHOW™ TOJNEeBOM HOoKyMeHTanuu. Cw.

omnepariuio (5) Ha pucyHke 4).

Cxema paOOTbI 6mopozo KOHmypa TEXHOIOTUH TIOJIEBOM TOKYMEHTALUU C IPUMEHEHUEM

IUTAHIIETHBIX KOMITbIOTEPOB MpPUBEIEHA Ha PUCYHKE 5.

OaHHble GPS dopmbl BBOLA NONEBON AOKYMEHTaLMN
€) OBBEKT HaBNHOACHMA
E——
Lt |
(&) MapLipyTt —
BbIGPATb M3 BA | bl MAF MNoneaoce ony pesenenme.
0BbexT HabASHMA
TOHKA HAEMOREHMA A
) ) Bty
Howmep Touh Habniogesna 53001 Macpogaywa (gnopal  Mupopaywa inpocreiume)  Cnoper mmwbua  Koronors
Tun Touxm HaBnogeHis B KOPeHHS: BEIOAAX
Mpwesaxa
Pacnonokena 8 TBO metpax o TH. 8001 o assuyy 3117, 8 2,250 meTpax o7 BRcoTs! BB3,0 1 H3 KOr0-3aNa5HOM CKADHE FOpsI
383,00

€ obbekT HabnroagHua

HTEPBAN HABMIOAEHWI
CNMCaHMe TouKkk HABHOEHAR

Feanor | Pesca ALH
CRAGHOBIE PSBANE [PAHATCAL
Anar

" ayoxom. Paap

Bbasa gaHHbIX
nnaHweTa

e ————
() &
X

F

RHGOTVTOR POTOTATO 32ACHY, CPRANGIEPHHETLE: MICCHTH MK
304 32 TPaHATE 42 3 M 6050 CM BT POIORO: EPACH

KoMnoHeHTbl HaBura-
LLMOHHON OCHOBbI

Puc. 5. Cxema BTOpOro KOHTypa TEXHOJIOTUU TOJIEBOH IOKYMEHTALIUN
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Bmopoit konmyp TexHonoruu o0ecreurnBaeT BhIMOIHEHHUE CIEIYIOMINX Oneparuii.

(1) Onepayuu, svinonnsemvie Ha NAAHWEMHBIX KOMILIOMEPAX UCHOIHUMENEU HENOCPEOCMBEHHO

npu bINOJHEHUU MAPULPYMHBIX HAOAOEHULL.

11

1.2

1.3

14

(2) Onepayuu, svinonnsemvie Ha NAAHUWEMHBIX KOMILIOMEPAX

3aHeceHME B 043y OAHHLIX NaaHuiema Pe3yIbTaTOB IOJEBBIX HAOMIONEHUH C
MCIIOJIb30BAaHUEM CBEJIEHUHM O TeKylleM MecTtononoxeHuu. Cu. onepauuto (1,2) Ha
pPHUCYHKE 5.

OTcnexxuBaHUe TEKYIIErO0 MECTOMNOJIOXKEHUS Ha MECTHOCTH C HCHOJIb30BaHHUEM
3arpy)KEHHON HaBUTal[HOHHOW OCHOBBI U JaHHBIX ceHcopa GPS. CM. omepanuto (4,5)
Ha PUCYHKE O.

OTpucoBka Ha JKpaHe M 3aHeceHHEe B 0a3y MaHHBIX IUIAHIIETA JIMHUH, TOYEK H
HOJIMTOHOB, COOTBETCTBYIOIINX, HEOCPEACTBEHHO HAOIIOaEMbIM B IIOJI€, IPAHHIIAM,
Pa3pbIBHBIM HAPYIIEHUSAM U IPOYUM I'€0JIOTHYECKUM 00bEKTaM.

M3mepenne pacCTOSTHUI Ha MECTHOCTH M @3UMYTOB HallpaBJICHUM.

! ucnoanumernet 6 cCmayuoOHapHblx

NONEeBbIX YCIOBUAX (Ha Noaedblx 6A3ax).

2.1

2.2

[IpocMOTp M penakTUpOBaHUE TEKCTOB ONUCAHUI MOJEBBIX HAOMIOJEHHM (3aMeHa
COKpAILEHHBIX TEKCTOB, 3aHECEHHBIX B 0a3y Ha TOYKax HaONIOJEHUH Ha
MOJTHOLICHHbIE OMMCaHUs, YTO MHOT/Ia y100Hee J1eaTh B CTAl[MOHAPHBIX YCIOBHSIX).

3aHeceHHe Ha IUIAHIIEThl MECTOMOJI0KEHUsI TOYEK, KOTOpble HEOOXOAUMO MOCETUTh
IpU BBIIOJHEHUH  MaplipyTa, C YKa3aHHEM He0OXOJMMON KOMMEHTHpYIOLIEH

uH(popMannu (Kak IpaBUIIO, BHIIOIHSAETCS PyKOBOJUTENEM padoT).

4. Pabouune 6a3bl n Mmoaenb AaHHbIX

Bce pesynbraThl moJjieBbIX HaOMIOAEHUH (CBEACHMSI O MapuIpyTax, KOOPAMHATHI TOUYEK

H&6HIOJIGHH$I " NMPUBA3AHHBIC K HUM KOMITIOHCHTEIL MMOJIEBOH )IOKYMeHTaIII/II/I) HaKallIMBarTCA B

pabouux Oazax (paboueil O6a3e oObekTa M paboumx Oaszax IuiaHeTroB). Bee paboune 6a3bl

OJIHOTHUIIHBI U TPEJICTABISAIOTCS B BUJie ba3zvl 0annvix nepeuunoil 0oKymenmauuu o00vbeKmoe

Habnroenun (nanee — bJI11).

! Tockonbky npunoxenne Sherpa-Windows moxeT paGoTaTh 1 Ha CTAIIMOHAPHBIX KOMITBIOTEPAX, TO OTEPAIIMH TI0
MPOCMOTPY Y peIaKTHPOBAHNIO HAKOIUIEHHBIX MOJIEBBIX ONMMCAHUN MOJKET ObITh y10OHEe IPOBOIUTE HE Ha
IUIAHIIEeTaX, a Ha HOYyTOyKe (MpeIBapuTEIbHO CKOMUPOBAB HAa HEro Sherpa-mpoeKT ¢ MiaHIIeTa HCIOTHUTENS).



16

BJIITJI npegna3HayeHa Kak Uil HKCMOJb30BAHMS HA IUIAHIIETHBIX KOMIBIOTEpaxX

HETMIOCPEJICTBEHHO B TIPOIeCCe MOJEBBIX pabOT, TaKk M JJs arperamd ¥ KOPPEKTUPOBKHU
HGpBH‘IHOﬁ I[OKYMCHTaI_[I/II/I Ha CTaLII/IOHapHBIX KOMHBIOTean.

Pucynox 6 wuttoctpupyet Buabl 00bekTOB Habmonenus, puxcupyemsie B BJITT/T.

2 GO%

9001
WHTepsan 9001-2
i 9001-1

WMHTtepean 9001-1 Mutepean 9001-3

YcnoBHbBe oBo3HaYeHWH

MapLupyTHbie HabnogeHus BHemapLwpyTHble HaGnwageHns

\/\N NHna mapuipyTa D Touka HabriofeHWs BHe MapLupyTa
. Touka HabnwgeHWa Ha MapLupyTe (onopHas)

@® Todka KoHUa MHTepeana HabnwageHua
+Toq|<a B2aATWA Npobkl HA MHTEpEane HabnwaoeHna
[ ®oTo-ToMKka Ha MHTepBane HabnwaeHus (@Tﬁqka AnA nocelleHnsa BHE MapLupyTa

+ Touka W3MeHeHWs HanpageneHUs OBUKeHUs
no MapLupyTy

@mc:-'r:}'rmxa BHE MapLLpyTa
(4 Touka BIATHA NPOBLI BHE MapLUpyTa

() Touka ans nocelleHns Ha MapipyTe

-

JTMHKA Nonb3oBaTens

Puc. 6. O6bekThI, pukcupyemsie B BJIT1/]

OcHoBoOW a1 mpouenypsl (UKCAlMM MOJEBBIX HAOMIOACHUN SBISIOTCA MApuipymol
naonooenut. Kaxneiid mapmpyt B B/IITJ] xapakrepusyercsi CBOMM HOMEPOM, aBTOPOM, JaTaMu
HayaJla YW OKOHYAHMS Mapuipyra, ILEJbI MPOBEACHUS MapuipyTa W 3aKIFOYUTEIBHOU
uHpopmanueit. Mapuipyt npencrasisercs B BJIII/] mocnenoBaTensHOCTbIO mouex Habno0eHus

Ha mapuipyme. Paznuyaiorcs MecTh BUJOB MAPHIPYTHHIX TOUYEK.

1. Onopnas (nymeposannasn) mouka naonrwdenusn. C KOKI0W ONOPHONW TOUYKOW HAOIIOICHUS
MOTYT OBITh COOTHECEHBI CIICAYIOIINE OMTUCAHMS.
— CBOMCTBa TOYKM HaONOJEeHUs (HOMEp TOYKM HAOMIONEHUs, TUIl TOYKHU

HaOJIOZICHUS, TIPUBSI3KA TOUKH HAOJIOICHUSI, ONTMCAHNE TOUYKH HAOJIOICHMS);
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— OIMCaHWe WHTEpBaja HaOJIOICHHH, 3aKaHUYNBAIOIIETOCS ATOM TOYKOMH;
— Habop HU3MepeHuil 3JIEMEHTOB 3aJieraHMs], 3aMEPEHHBIX B TOYKE (BHJ HJIEMEHTa
3aJieraHus, IpUBs3Ka, a3UMYT, YTOJI aJCHHUS);
— Habop mpoO, B3ATHIX B TOYKe (HOMEp MpOOBI, MOJEBOE OIpPEACIICHUE, CIHUCOK
BHJIOB T1Pp00);
— (OTOCHUMKH, C/IeTIaHHbIE B TOYKE.
2. Touxa xonya unmepeana nadaodenuii Ha mapupyte. C Kaxa0i TOYKOW KOHIIA HHTEpBaJia
HAOJIO/IEHUN MOTYT OBITh COOTHECEHBI CIICIYIOIINE OTTMCAHMSL.
— OIHCaHWE UHTEpBaja HAOIIOACHNUN, 3aKaHUYNBAIOIIETOCS 3TON TOYKOM;
— Ha0oOp HU3MEPEHHUH 3JIEMEHTOB 3aJIETaHUs, 3aMEPEHHBIX B TOUKE (BUJ 3JIEMEHTA
3aJieraHus, IpUBs3Ka, a3UMYT, YTOJl AJACHHUS);
— Habop mpoO, B3ATHIX B TOYKE (HOMEp MPOOBI, TOJEBOE OMPEACIICHUE, CIUCOK
BUJIOB T1Pp00);
— (orocHUMKH, Cc/IeTaHHBIE B TOUKE.
3. Touxka usmeHeHus HanpaeieHus O0eux;cenus Ha WHTEpBaie HaOmoaeHwit. C TOYKamu
W3MEHEHUSI HaIlpaBJICHUSl JBUKEHUS HE CBS3BIBACTCS HUKAKUX ONMHCAHUN (OHU HYKHBI

TOJIBKO I YTOYHCHUS X04a 110 HHTCPBAITY Ha6J'IIo,Z[eHPII>i).

4. Touka eé3amua npo6 na unmepeane nHaontodenui. C KaXI0M TOYKON B3ATHS MPoO HaA
WHTEpBaje HAOMIOICHUI MOTYT OBITh COOTHECEHBI CIAEAYIOIINE OMUCAHUS.
— Habop M3MepeHuil >IEeMEHTOB 3alleraHus], 3aMEPEHHBIX B TOYKE (BHJ AJIEMEHTa
3aJIeraHusl, IPUBsI3Ka, a3UMYT, YTOJI MTaJCHUS);
— Habop mpoO, B3ATHIX B TOUKe (HOMEp MpOOBI, MOJEBOE OMpeAeNieHUE, CIHUCOK
BUJIOB T1p00);

- q)OTOCHI/IMKI/I, CIACIIAaHHBIC B TOYKC.

5. ®omo-mouxka na unmepeane nadawoenuit. C GOTOTOUKAMU MOTYT OBITH COOTHECEHBI

TOJIBKO OITMCAaHUs (1)OTOCHI/IMKOB, CACJIaHHBIX B TOYKE.

6. Touka oOna nocewjenusa. ITOT BHJ OOBEKTOB (HUKCHPYET MECTONOJOXKEHHUS, KOTOpbIE
HE00X0/MMO TMPOUTH MpH BHIMOIHEHUH MapuipyTta. C Toukamu ans nocemenust B BT/
COOTHOCUTCS KOMMEHTHpylolias HH(opmanus 00 aBTOpe BHECEHHS TOYKM B 0a3y H

chopMyTupOBaHHOM aBTOPOM (KakK MPaBUIIO, PYKOBOJAUTENIEM paboT) IEJIH MOCEIICHUSI.
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Kpome touex wnabmiomenus B BJIIIJI MoOryT 3aHOCHUTBCS ONHCAaHUE  0ObEKMOE
nonv3oeamensa — IWHANA, TOYEK W TIOJUTOHOB, (UKCHUPYIOIIUX BHU3YaJbHO HAOIIOJaeMble

JTUHEHHBIE Te0JIOTHYECKHE O0BEKTHI (TPAHUIIBI, PA3JIOMBI U T.I1.).

B nmonosHenwe K AaHHBIM MapHipyTHbIX HaOmogenuid B BJIITJ[ Moryt 3aHOCHTBCS
pe3yNbTaThl 6HEMAPUIPYMHBIX HAOII00EHUI. OTJCIbHBIX HYMEPOBAHHBIX TOYEK HAOIIOJICHUS,
BHEMapPIIPYTHBIX JOTOTOYEK, TOUEK JJISl MOCCIICHHUS U JIMHUH MOJIb30BaTENs HE MPUBS3AHHBIX K
KaKkomy JIM0O MapmpyTy. THUITBI OMUCAaHUH, KOTOPBIE MOTYT OBITh IPUBS3aHBI K TAKMM 00bEKTaM
B BJIIIJ] mpakThyeckd COBMNAJAIOT C TUIIAMH OINMCAHUW, MPHUBSI3BIBAEMBIM K AHAJIOTHYHBIM

00BEKTaM MapIIPyTHBIX HAOJIIOICHHHA.

5. ®opmbl BBOAA NONeBOV AOKYMEHTaL UK

Dopmbl 6600a noe6ol 0OKyMeHmayuyu WCTIONB3YIOTCS MPH HAavalbHOM 3aHECEHHH B
pabouyio bazy OaHHbBIX uHpopmaruu 00 00BEeKTaxX UCCJIeI0BAHMS, npu
KOPPEKTUPOBKE/YTOUHCHUH paHee 3aHECeHHOW WH(opMaluu, a Tak e MPH MPOCMOTPE
uHpopManuu 0a3bl JaHHBIX. Pa3paboTaHO YeThpe OCHOBHBIX BHIA (OPM ISl OpraHU3al|u
MOJI30BaTEILCKOT0 HHTEpdElica K coaepKkuMoMy pabouux 0a3 TaHHBIX:

— OIIMCaHME MaplIpyTa,
— omnucaHue o0beKTa HAOIIOIEHNS,
— OIIMCaHME JINHUM I10JIb30BaTes,
— OMNMCAaHWE TOYKHU IS MOCELICHUS.

Buemnuil Bua U orvka 3anoiaHeHust GopM BBOJA ONUCAHMS MOJIEBBIX HAONIOJIEHUN Ha
IUTAaHIIETE 10 BO3MOXXHOCTH CKOPPETMPOBAHBI ¢ (hopMaMH BBOAA M PEIAKTHPOBAHUS JAaHHBIX,
BKJIFOYCHHBIMU B PEKOMEHIOBaHHBIN Memoouueckumu pexomenoayusmu [3] madioH XpaHeHHs
NEPBUYHBIX JAHHBIX.

B 3aBucumoct OT TuUma 00BEKTa, 3aHOCUMOTO B pabouyro 06a3y HaHHBIX (WK
KOPPEKTUPYEMOTO B HEH) Ha SKpaH BbIJAeTcsl OAHA U3 3TUX (GopMm BBoAa (MOapoOHEE CM.

Onucanue npunosicenus Sherpa [4, 5]).
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6. Pe3ynbraTbl oNnpoboBaHUA TEXHONOIrMun

[epBast anpoOarus pa3pabOoTaHHOTO MaKeTa TEXHOJIOTHH MOJIEBON JOKYMEHTAIIUH
BhITIOJIHEHA JieToM 2016 roma B mporiecce mpou3Bo/ICTBA MOJIEBLIX padOT B paMKax 00beKTa
21000044 «I"AI1-200 macra R-41-XXX (Ycrh-Kapckas miomans)». Jis anpobdanuu B mOJEBBIX
YCIOBHSX MCIONb30BaCh 3 tuianiera: HP Pro Tablet 608 G/ na 6aze OC Windows 10 Pro (2
wit) u ASUS VivoTab Note 8 na 6aze OC Windows 8.1 (1 wit.). Ha Bcex mnanmerax Obuia
YCTaHOBJICHA MUJIOTHAS BEPCUS TUIAHIIETHOTO MPHIIOKEHHS, 00ECTICUNBAIOIIETO padoTy
texuosoruu (Sherpa). C moMoInpko mporpaMMHOro odecreueHust Sherpa ncrnoaHuTeIsIMK
MPOBOIMIIACH IOKYMEHTAIINSI CEMH T'€0JIOT0-CheMOYHBIX, OJJHOTO PEIaKIIMOHHO-YBA30YHOTO U
JIBYX TIOMCKOBBIX MapIIPYTOB.

Ha nmanmerax B nporecce padoT cyMMapHO ObUTO TIOCTaBiieHO: 134 Touku HAOrOACHUS,
13 KOTOpBIX 24 — ocHOBHBIE, 110 — uHTEpBaNBHBIC, 65 TOUek 0TOOpa P00, 60 TOUEK U3MEPEHUS
areMeHTOB 3aneranust u 125 ¢otorouek. Toukn oTOOpa, M3MEPEHHs IEMEHTOB 3aJCTaHUs U
Toukd (oTtorpagupoBaHusi (UKCUPOBAIUCH KaK BMECT€ C TOYKAMH HaOmooneHus (Win
UHTEPBAILHBIMUA TOYKAMH), TAaK U OTAEIBHO OT HHUX. Ha MHTEpBaJbHBIX TOYKAX HAOJIFOJCHUS
(duKcUpoBalIaCh TeOJOrHMYECKas W/WiM TreoMopdosoruueckas uHMoOpMaIys, BCTpEYCHHAsS

HCIIOJIHUTEJIEM Ha HEeH caMoil u HETIOCPCACTBCHHO NPECAICCTBYEMOM TOYKE MHTCPBAJIC.

[To OxkOHYaHHWHM TIONEBOrO Ce30Ha U3 paboumx 0a3  Sherpa ObUIM aBTOMATHYECKH
copmupoBaHbl KapThl (JaKTOB U KapThl orpoOoBanus B popmare Shape-daiinos.

Wudopmanus o mapmipyrax, ONHMCaHHE TOYEK W WHTEPBAIOB HAOIIOACHWH, 3JIEMEHTHI
3aJieraHusl, THIT TIPO0 W HMX TMOJIEBOE ONpeieNieHre ObUTH SKCIOPTHPOBAHBI B 0a3y MEPBUYHBIX
nanabix B Qopmare .mdb (Microsoft Office Access) B cOOTBETCTBHH TpeOOBaHUSIMHU

Memoouueckux pexomenoayuii [3].
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Puc. 7. PC3YJ'ILT3.TBI 9KCIIOpPTa TIUIAHIICTHBIX HOAHHBIX B (I)OpMaTLI, OIIPCACIICHHBIC

Memoouueckumu pexomenoayusmu [3]

Pa3zpaborannsiif B 2016 rogy MakeT TEXHOJIOTUH BEICHUS IOJIEBOM JOKYMEHTAIlUU C
IPUMEHEHHUEM IIJIAHIIETHBIX KOMIIBIOTEPOB MOKa3all ce0sl JO0CTaTOYHO YAOOHBIM HHCTPYMEHTOM
OpyU TOJIeBBIX paboTax M 00paboTke UWHPOpPMALMM, TOIY4eHHOH B MX Ipolecce.
HcnonauTenssMn  paboT OTMEYeHa BBICOKas CKOPOCTh BEACHHWS IIOJIEBOM JTOKYMEHTAIIHH,
CHIDKEHHE TpyHo3aTpaT Ha (JOpMUPOBAHHE MATEPUAIOB ISl CJAYM PE3yIbTaTOB padoT 3a cyeT
OTCYTCTBUSI HEOOXOJIMMOCTH TepeBoja MH(OpMAMK M3 PYKOIMUCHOTO BUAAa B LUGPOBOH H
ABTOMATHUYECKOW TeHepaluy pe3yabTHPYIOUMX KapT (aKTHUECKOoro warepuana u 0a3
MEPBUYHBIX JaHHBIX. OOmiee BrieyaTieHUE MCHOJHUTENEH ampoOaIuu TMOJ0KHUTEIBHOE.
Onnako, BXONMBIIIEE B COCTaB MaKeTa TEXHOJIOTMH IUIAHIIETHOE MpuiiokeHne Sherpa ObLIO
pa3paboTaHO TOJIBKO MJIsi TUIAHIIETOB ¢ omepanuoHHON cuctemoir Windows. Homenkiarypa
wianmeroB ¢ OC Windows BecbMa orpanndeHa. bonblias 4acTe NMpeiCcTaBIEHHBIX Ha PHIHKE

IUTAaHIIETHBIX KOMITBIOTEPOB paboTaer Ha onepanuoHHOM cucreme Android. Tak uyro B
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pe3ysbTaTe HavajdbHON ampoOalMu B KavyecTBE IEPBOOUYEPETHON Oblla TMOCTaBJICHA 3ajadva
pa3pabotku ananoruuHoro npuioxenus s OC Android.

B 2017 u 2018 rogax Obuia MOJEPHU3MPOBAHA CTAIIMOHAPHAS KOMIIOHEHTA TEXHOJIOTHH
(mpunokenre SherpaProject), akryanusupoBano MoOuibpHOE mpuiiokenue Sherpa-Windows u

pa3paboTaHO HOBOE MOOMIIbHOE MPHIJIOKEHUE ISl YCTPOUCTB, pabOTarOMIMX MO YIpaBJICHUEM

OC Android (Sherpa-Android).

B nepuon nernero noseBoro ce3ona 2018 roma opraHmzoBaHa OMBITHAS KCILTyaTallUsl
MOJICPHU3UPOBAHHON TEXHOJOTUU C MCIOIH30BAHNEM MOOWMIIBHBIX YCTPOMCTB C OMEPAIIMOHHON
cucremoii Android.

ITo 3aBepmienmio mosieBoro ce3ona 2018 roma, aBTOMaTH4eCKH C(HOPMHUPOBAHHBIC
cpeacTBaMu  pa3paboOTaHHOW TEXHOJOTHMH pe3yiabTaThl paboT (kKapTel (aKTOB, KapThl
ornpoboBaHusi, 0a3bl MEPBUYHBIX JTAHHBIX, IMOJCBBIC XYPHAIBI M JKYPHAIBI 00pa3loB U MPoo)

npouutn npueMky HPC Pochenp.
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