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MeTtoauueckue yka3aHus MO BBHITOJHEHUIO MPAKTHYECKUX U TaOOPAaTOPHBIX paboT pa3paboTaHbl
Ha OCHOBE pabouell MporpaMMmbl yUeOHON AMCHUIUIAHBI / TPOGECCHOHATBLHOTO MOIYJIS «YdacTue B
pa3paboTke HHPOPMAITMOHHOMN MOJIeN 00BEKTa KATUTAIBHOTO CTPOUTENHLCTBAY.

ConeprxaHre MPaKTUIECKUX U Ta00PaTOPHBIX pabOT OPUEHTHUPOBAHO HA TIOATOTOBKY OOYUAIOIIUXCS K
OCBOCHHIO BUJIa ACITENILHOCTU Yuacmue 6 paspabomke unpopmMayuoHHO Mooenu 00beKma KanumaibHo2o
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1 BBEJAEHUE

BaxHyto uacTb TeopeTHdeckol M NPO(PECCHOHANBHOM  NPAKTUYECKOH  IMOATOTOBKH
00yYaromuXCsi COCTABIISIIOT MIPAKTUYECKHE U JTAOOPAaTOPHBIE 3aHSITHS.

CocrtaB U cozepkaHHe NMPAKTHUECKUX U JaOOPATOPHBIX 3aHATUN HalpaBJIEHbl HA PeaIU3alIo
@DenepaibHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOTO CTAaHAAPTa CPEeIHEro Npo(ecCHOHATBHOTO
o0OpazoBaHws.

Benymeld AMOaKTHUECKOW IENbI0  MPAKTUYECKUX  3aHATHH  sBIsercs  (OpMHpPOBAaHUE
IpoQEeCCHOHATBHBIX MPAKTUYECKUX yMEHUH (YMEHMH BBIIOJIHATH OIpENEICHHbIE JIeHCTBUS,
orepanny, HEoOXOAMMBbIE B TOCIEAYIOMIEM B MPO(ECCHOHANBHON JESITEIbHOCTH) WIH YYeOHBIX
IPaKTUYECKUX YMEHUH, HEOOXOJUMBIX B MOCIEAYIOLIeH yueOHOM NesTeIbHOCTH.

Benymeld nugakTHUecKOW IENbl0 JAOOpAaTOPHBIX 3aHATHHA SBIAETCS HSKCIEPUMEHTAIHHOE
HOJTBEPKICHUE U IIPOBEPKA CYIIECTBEHHBIX TEOPETUYECKUX MOJI0KEHUI (3aKOHOB, 3aBUCUMOCTEN).

B cootBercTBHM ¢ paboueil mporpaMMoil mpoecCHOHATBLHOTO MOAYIIS «Y4YacTHe B pa3padoTke
UH(POPMALIMOHHOM MOJeNu 00BEKTa KalUTaJbHOI'O CTPOUTENBCTBA» MPEAYCMOTPEHO MpOBEJCHHUE
IPAKTUYECKUX U JJAOOPATOPHBIX 3aHATHH.

B pe3ynbraTte ux BBIIOIHEHUS, 00YYaOLIUIiCs JOIKEH ymemsp:

-V 8.1.01 AnanusupoBaTh (YHKIIMOHAIbHBIE BO3MOXXHOCTH IPOrPAaMMHBIX HPOAYKTOB IS
uHpopmannonHoro moxaemuposanusi OKC;

-V 8.1.02 Co3gaBarh mabJIOHBI HACTPOEK MPOrPAMMHOTO OOECIEYeHHs] B COOTBETCTBUHU CO
CTaHJapTaMM IpUMeHeHUs nHpopManroHHoro Mosaenuposanuss OKC B opranu3zanuu;

-V 8.1.03 OdopmisaTh, MyOIMKOBaTh M TEYATaTh TEXHUYCCKYIO JOKYMEHTAIIMIO Ha OCHOBE
uHpopmannonnoit monemu OKC;

-Y 8.2.01 MopnenupoBarh IUIOCKYHO W IPOCTPAHCTBEHHYIO TI'€OMETPUI0 KOMIIOHEHTOB
uHpopmannonHoit Mmosenu OKC u aHHOTaLMOHHYIO HH(OPMALIHIO;

-V 8.2.02 Co3naBaTh M HacTpauBaTh HEOOXOJMMBIE CBOWCTBA U aTpUOYThl KOMIIOHEHTOB
uHpopmarmonso mojenu OKC;

-V 8.2.03 KnaccupuuupoBaTb KOMIIOHEHTHI U 3JIEMEHTHI HHPopMannoHHbIX Mojeneit OKC;

-V 8.2.04 ®dopmupoBaThb M MpPEJICTABIATH HEOOXOMUMBbIE HAOOPHI JaHHBIX 3JIEMEHTOB
uHpopmarmonnor mojenu OKC;

-VY 8.2.05 Hcnonb3oBaTh periaMeHTHpOBaHHbIE (opMmaTbl (aiiaoB ans oOMEHa JaHHBIMHU
uHpopmannonHoit mosenu OKC;

-V 8.3.01 ®opmanuzoBarh penieHue 3anauu nHbopmarmonHoro moaenuposanus OKC;

-V 8.3.02 CocTaBisiTh aJropUTMbI pelieHus 3a1a4 HHPopmaionHoro moaenuposanus OKC;

-V 8.3.03 U3BnekaTh, aHaNM3UPOBaTh, 00pabaThIBaTh J@HHBIE CPEICTBAMH IPOTrpPaMM
uH(popMarmonHoro mojenuponanus OKC;

-V 8.3.04 CocTaBnsTh CXeMaTUUYHOE U TEKCTOBOE OMMCAHNUE Pa3pabOTaHHBIX aJTOPUTMOB;

CoznepxaHue TPAKTHYECKHMX M JIAOOpaTOpHBIX 3aHATHH OPUEHTHPOBAHO HA  IOJTOTOBKY
oOy4aromuxcsi K OCBOEGHHIO IMPOPECCHOHAIBHOIO MOIYJsl TMPOrpaMMbl TOArOTOBKHU CHELUATMCTOB
CpEIIHETO 3BEHA 110 CIENUAIBHOCTH U OBJIAZICHUIO HPOPeccuonanIbHbIMU KOMREMEHUUAMU:

I[IK 8.1 Ob6ecneunBaTh TEXHUYECKOE COMPOBOXKJEHUE HH(DOPMALIMOHHOTO MOJEIUPOBAHUS
OKC.

[1IK 8.2 Pa3pabaTeiBaTh M HCIOJIB30BaTh CTPYKTYPHBIE AJIEMEHTH MH(GOPMAIMOHHON MoJenn
OKC Ha Ka)xJIOM 3Tane KU3HEHHOT' O IIUKJIa.

[1K 8.3 Pa3zpabaTeiBaTh apXUTEKTYPHO-CTPOUTEIBHBIE YEPTEKU C UCTIOTB30BAHHEM TEXHOJIOTHH
UH(POPMALIMOHHOTO MOJIEIUPOBAHUS.

A Taxoxke GOpMUPOBAHUIO 0OUUX KOMNEMEHYUIL.

OK 01 Boibupats crioco0Obl perienus 3a1au npo(eccCHoHalIbHON e TeNbHOCTH TPUMEHUTENBHO
K pa3JIMYHbIM KOHTEKCTaM.

OK 02 HMcnonb30BaTh COBpEMEHHBIE CPECTBA MOMCKA, aHATN3a U MHTEPIIPETallui HH(OopMaun
U UH()OPMAIIMOHHBIE TEXHOJIOTHUH /7S BBIIOJIHEHNUS 33134 NPO()eCCHOHAIBHON NS TEIbHOCTH.



OK 03 IImanupoBaThb W peaqu30BBIBaTh COOCTBEHHOE MPO(ECCHOHAIBHOE M JMYHOCTHOE
pa3BUTHE, IPEANPUHUMATENBCKYIO IEATEIbHOCTh B MpodeccnoHanbHOM cdepe, UCToNb30BaTh 3HAHUS
0 MPaBOBOW U (PUHAHCOBOM TPAMOTHOCTH B Pa3JIMYHBIX KHU3HEHHBIX CHTYAIIHSIX;

OK 04 DddexTnBHO B3anMOEHCTBOBATh U pabOTaTh B KOJJICKTUBE U KOMAHJIE.

OK 09 [TIlonp3oBarbesi mpoeCCHOHANBHONW JOKYMEHTAllMe Ha TOCYAapCTBEHHOM H
MHOCTPAHHOM SI3bIKaX.

BrimonHnenue o0y4aronmxcst MPakTUYECKUX U J1a00paTOpHBIX paboT mo mpodeCCHOHATHLHOMY
MoyI0 «YyacTue B pa3paboTke HHPOPMAIIMOHHON MOJIen 00BbEKTa KalUTaIbHOTO CTPOUTEILCTBAY
HaIpaBJIeHO Ha:

- 0000weHue, cucmemamuszayuio, yenyoOjeHue, 3aKpeniexue, pazeumue U O0emanu3ayuio
NOJYUEHHBIX MeopemUudecKUx 3HAHUll N0 KOHKPEMHbIM memMam npo@heccuoHarbHo20 MOOYIs,

- hopmuposanue ymeHuii npuMeHsms NoJyYyeHHble 3HAHUS HA NPAKMUKe, pealusayuio eOuHcmada
UHMELIEKMYAIbHOU U NPAKMUYECKOU 0esimelbHOCU;

- ¢opmuposanue u  pazeumue YMeHuu: HaAONOOAMb,  CPABHUBAMDb,  CONOCMABIAMD,
aHanuzuposamv, 0elamv  6bl8OObL U  0000WEHUs, CAMOCMOAMENbHO 8eCmU  UCCIe008AHUS,
NOIb308AMbCA PA3IUYHBIMU NPUEMAMU U3MepeHUll, opopmasims pe3yibmamoul 8 ude mabauy, cxem,
epagpuros;

- npuobpemenue HABBIKO8 pabOmMbl C PAIUYHBIMU HPUOOPAMU, YCMAHOBKAMU U OpYeUMU
MexXHU4ecKUMU cpeocmseamu 0Jisi NPOBeOeHUsl ONbIMO8;

- passumue UHMENLIeKMYAIbHbIX YMeHUuli y O0yOywux Cneyuaiucmos: aHaIumuyecKux,
NPOEKMUPOBOUHBIX, KOHCMPYKIMUBHBIX U OP.,

- 8bIPAOOMKY NpU peuweHuu NOCMAGIeHHbIX 3a0ay NPOYecCUOHATbHO 3HAYUMbBIX Kauiecms,
MAKUX KaK camocmosamebHOCMb, OMEemCcmME8eHHOCHb, MOYHOCHb, MEOPYECKdsi UHUYUAMUBA.

[pakTrdeckrie W 1a0OpaTOPHBIC 3aHSATHS MPOBOJSATCS B PaMKaX COOTBETCTBYIOIICH TEMBI, TMOCIE
OCBOGHMSI JMJAKTHUECKUX EUHUII, KOTOpble OOECNEeUMBAIOT HAIMYUE 3HAHW, HEOOXOIUMBIX s ee
BBITIOJTHCHUSI.



2METOJANYECKUE YKA3AHUS

Tema 2.1 Co3nanne nnpopmanuonHoii uudgponoii moaeau mectuoctu (MLIMM)

IIpakTuyeckoe 3ansaTue Nel8

N3y4denune nucTpymeHTaANbHOM cpeabl IO u cTpyKTYpbI 1aHHBIX HM(PPOBBLIX BEKTOPHbBIX,
pPacTpoBBIX KapT (IJIAHOB)

Heab: u3yunth GpyHKIHOHAIBHBIE BO3MOXHOCTH [1O

Boinosainus pa6orty, Bl Oynere:

YMETh:

-V 8.2.01 MogenupoBarh IUIOCKYI0 M HPOCTPAHCTBEHHYIO T€OMETPHUIO KOMIIOHEHTOB
uHpopmarnmornroi mojern OKC u aHHOTaIlMOHHY0 HH()OPMAIIHIO;

-V 8.2.02 Co3ngaBaTh M HacTpauBaTh HEOOXOAMMBIE CBOWCTBA M aTPHUOYThl KOMIIOHEHTOB
nHpopmarmonHoit moaenmu OKC;

-V 8.2.03 KnaccuuupoBarbs KOMIIOHEHTHI U 3JIEMEHTHI HHpopMannoHHbIX Mojeneit OKC;

-V 8.2.04 @opmupoBaTh W TMPEICTABIATH HEOOXOJUMBIC HAOOPHI JAHHBIX JJIEMEHTOB
uHpopmannonnoit monemu OKC;

-V 8.2.05 Hcnonwp3oBaTh periiaMeHTUpOBaHHbIE (opmarbl ¢aitioB ans oOMeHa JaHHBIMHU
nHpopmarmonnoit moaenu OKC;

-y 8.3.03 MW 3Biekath, aHAIM3UPOBaTh, OOpabaTHIBaTh [aHHBIE CPEACTBAMH IPOrPaMM
uHpopMaimonnoro monenuponanus OKC;

MarepuanbHoe oGecneueHue: ¢parmeHT HOoMeHKIarypHoro jucra (HJI) xaprter (miana) B
¢dopmare BMP unu TIFF, nporpammuoe obecnieuenue

3aganue:
1 Coznathe pparmeHT HOMeHKIaTypHOoro jucra B [10.

IMopsiioK BHINOJHEHUS PA0OTHI:
1. 3HaKOMCTBO C COZepKaHHEM HOMEHKJIATypHOIo JHcTa LU(PpoBON Tomorpaduyeckoi
KapThl (TJ1aHA).

2. 3HaKOMCTBO C rpau4ecKUM UHTEPPEHcOM CUCTEMBI.

3. OcBoenue GpyHKIHI pabOTHI KIABUII U MAHUITYJISITOPA «MBIIIIB.

4. 3HaKOMCTBO C KOMaH/1aMH MaHeN! (MEHI0) YIpaBJIeHHUs.

S. Coznate paboumii karanor (mamnky) Ha gucke C:/Moum  poxkyments!/ Ilugp
rpynnel/@UO  obyuaromerocs.  [lanee — co3mateh pabodylo Hamnky ¢ HMHIUBHIYaIbHBIM

Ha3BaHUEM (nasiee — pabodast).

6. CkonmpoBarh B pabouyro mnanky ¢aiin kinaccupukaropa map2000.rscumu E2000.rsc (mms
daiina kraccuukaropa ykasplBaeT IpernojiaBarens), painnnana B popmare BMP, manky C daiinamu
3apaMO4YHOT0 0(OPMIICHUS.

7. Bwibpate komanabr Mento/®aitn/Co3aaTs trad. Ha skpaHe moSIBUTCS TUATOTOBOE OKHO, T/IE
HYXHO 3aJaTh UMs (Qaiina rana (Hanpumep, [ler- poB.map, 12345.map (puc. 1)). Haxare kHONKY
Coxpanurhb. J[aee MOSBUTCS TUATIOTOBOE OKHO (PHC. 2), B KOTOPOM CIIETYET:

— aKkTHBU3UpOBaTh (aiin pecypcos (*.rsc) —map2000.rsc um E2000.rsc;
— BBECTH Ha3BaHWE IUTaHa — YUeOHBIN (WU APYToe);
— BBECTH 3HaMmeHarenb macimTaba — 2 000;

— BBeCTH KoopauHatel yrioB pamku: toro-3amaa (0,0), cesepo-Boctok(600.0,400.0).
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Puc. 1. Ilpumep nuanora npu co3JaHuM paMKH IUIaHa
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Puc. 2. [lpumep auasnora npu cO3JaHUHU IJIaHA

Haxatp kHonky Co3aarh.

IToce ycmemHoro BbIOOpa Ha 3KpaHe OymeT M300pakeHa pamka IuiaHa(puc. 3).
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Puc. 3. [Ipumep nzo0paskeHHst paMKH TUTaHa

8. lobaBuTe B mmaH pacTtpoBoe u3zo0pakeHue. Jns 3Toro BHIOpaTh KOMaHIbI B MEHIO
®aiin/[lob6asuts/Pactp/. I1pu BeIGOpE daiina pactpa B ctpoke «Tum ¢aitnosy BeIOpaTh TUIl bmp
(puc.4). Apyryro uHGOpPMAIIUIO B 3TOM OKHE He BHOCHUTh. Haxars kHonky Jda. [Ipumep nuanora
BBO/Ia pacTpa IIpUBEIEH Ha puc. 5.

3arpyska pacTpoBoii KapTel X
oalin BMP [C:\Use's\s.r.gorobtsov\ooqmentshpanmyn TUC MNaropana\468-456.BMP ] =
®aitn  RSW [C: \Users's.r.gorobtsov\Documents {ipaxkTiskym MC MNaxopama\368-456.rsw I

[E0NPOCTPAHCTBEHHAR NPUBR3KA PACTPOBOro M30BpaKeHa
Mpusaska no dainam HacTpoex HE BHINOMHAETCA v |
Qainn
NapameTpe! usobpaxerms
BMP RSW
Pasmep daitna (6aitr) 1064974 | Pasmep daitna (6aitT) 1054 489
Ukpua usoBpaxerms (mukcens) 2369 | paswep nxcens no o X (wetpos) 5.000
BoicoTa uzobpaxeHis (muxcen) 3545 | Ppasmep muxcens no oon Y (MeTpos) 5.000
KonuyecTso usetos (Tun nanuTpei) 2(RGB) | Konuuecteo usetos (Tun namTpsl) 2 (RGB)
Pasmep nuxcens (BUT Ha nuxcens) 1 | pasmep nuxcens (BuT Ha nuxcens) 1
MeToa oxaTus usobpaxerms HE MDUMEHANCA | CkaTwe nsobpaxerna RSW He soinonHReTcs v
O6paboTka aaHHbIX
BoinonHTs Boix Momows
[[]He xormposaTs ncxoaHoe usobpaxetue 8 RSW daitn 24

Puc. 4. Ilpumep nuanora BelOOpa pacTpa
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Puc. 5. Ilpumep BBoa daiina pactpa

9. Jlns coBMeNIeHHs pacTPOBOTO M300paKEHUSI U paMKH BBIOpaTh KOMaHAbIB MeHI0 Bun/Crincok
pacTpoB. B nosiBuBLieiics Tabnuie A0KHA ObITh aKTUBU3UPOBAHA CTPOKA, YKa3bIBAIOLIAs Iy Th

K pacTpoBOoMy M300pakeHuto. AkTuBU3UpoBaTh KHONKY Ilapamerpsl (puc.6). B neBoii yactu
TaOJIMLIbI BHECTH:

— paspemenue Touek/qonm — 300.0;
— 3HadeHwHe 3HaMmeHarels Macirrada — 2 000;
— B okHe X = BBectH 3Hauenus 0.0, vaxxars BBox;

— BokHe Y =BBectu 0.0, Haxxate BBog.
3aTem HaXkaTh KHONKY BbIxon (puc. 6).

) Concox gaomix xapret xapm 1, pactpos: | o X

Kapres PacTpel  Marpuust Mogenw [eonoprans

Pasrep aiina (6] 1121963 | = ¥ Pacrpul

Whpsess [reoccen) 2378 q CWisers'a r.goroutsoviDocuments Wipasrwxys FVC NanppaMaag-456 raw
Bracora (rvecen) 3545 ¥ Pactpu xavects

BuT ma mieccen 1 3} PacTpst 30Me BQMMOCTIH

Namurpa (userce) 2

TowocTs  ToweKinOAM ]\' 508.000

Paarvep 2 neverra no 4 (M) 500

Pasmepaneresrano¥ (Ml 500

Macurat 1: | 100000.00 |

Npsesara pactps ml
e |
Y= l '

Cxarve pactpa HE BRINONHEND
Mesears pacrpa DAIDWENO
Toctyn k @ainy UTEHHEIANNCH

TOW0CTE NPEACTIBARSER KOORA)

%=10.01 v Y= 001 v

TOWIOCTE NPSACTABNSHS A BAMISIL
0.01 v

O Maotpanersie (@) Napaverpes nodm Manawy  Yépars  Cooicrea  Momowse

Puc. 6. Ilpumep nuanora npu 3anoIHEHUH 3HAYSHUH TapaMeTpoB




10. B riaBHOM OKHE OyaeT OTOOpaXCHO pacTpoBOe H300pakeHWe IutaHa (puc. 7). s
mUppoBaHUsS HEOOXOIMMO BBI3BaTh TMaHENb peaakTopa. [yiss 3Toro BBIOpaTh KOMaHJBI
3anaun/PemakTop kapThl. B 1eBOM yrily 9KpaHa OTKPOETCsI MaHeb peaakropa (cM. puc. 7).

11. Tlopsnok BEKTOpW3alMK  AJIEMEHTOB  CICAYIONIMIA: TIPU  ONpPEACICHHH  TOpsIKa
BEKTOPH3AIMHM JJIEMEHTOB COJIEPIKAHUS KapThl CIEIYeT MCXOJUTh M3 «CTEMEHU JIOBEPHS» K
TUIAHOBOMY TIOJIOKEHHUIO 00BEKTOB Ha KapTe.

Puc. 7. PactpoBoe n3obpaxeHue riana

CHavana cnegyeT HaHECTH OOBEKTHI, OTHOCSIIMECS K MaTeMaTHYecKol M IJIaHOBO-
BbICOTHOI ocHOBE (IyHKTHI [ T'C, MyHKTHI HUBEIUPHON U CHEMOYHOM CETH U T. 11.).

Jlanee BeKTOpU3aIMI0 PEKOMEHYETCSl TPOU3BOIUTH B CIIEAYIOIIEM MOPSIKE:

1)  muoIa/HbIe, TMHEHHBIE, BEKTOPHBIE, TOUCUHbIC 00 BEKTHI THAPOTpadu;

2) o0wekTsl penbeda. Ilpu mmdpoBanuu penbeda OOBEKTHI COTIACYIOTCS C CO3aHHBIMH
paHee oObekTamu rujaporpaduu. Ilpm >ToM 00BekTHl ruaporpaduu  cuumTaroTcs  Ooiee
PUOPUTETHBIMU;

3) HaceleHHble MNYHKTBI M OOBEKTHl IPOMBIIUICHHOTO ¥ COLHUAIbHO- KYJIBTYPHOTO
Ha3zHayeHus. [Ipy He0OXOAMMOCTH KOHTYPbI HACEJIEHHBIX ITYHKTOB COTJIACYIOTCS C CO3/IaHHBIMH paHee
o0bexTamu ruaporpaduu. [Ipu 3ToM 00BeKTHI THApPOrpadun cunTaroTcs 60s1ee NPUOPUTETHBIMU;

4)  nmopokHasi ceTh. [Ipu nudpoBaHUN 00BEKTOB JOPOXKHOM CETH CHadaia ClIEAyeT HaHECTH
JUHEWHBIE U TUIOLIA/IHbIe OOBEKTHI, a 3aT€M BEKTOPHBIE U TOUEUHBIE OOBEKTHI; PACTUTEIBHOCTD. [1pu
BEKTOpHU3AIIMU OOBEKTHI COTJIACYIOTCS C CO3JaHHBIMH paHee 0ObeKTamMu Tuaporpaguu u pembeda.
[Tpu 5TOM 00BEKTHI rHAPOrpaduu CYUTAIOTCS O0JIee TPHOPUTETHBIMH.

B nanHoM 3agaHuM peKOMEHAYEeTCsl UCHOIb30BaTh CPEACTBA PYYHON BEKTOpPH3alMU OOBHEKTOB.
Jis mpaBUIIBHOTO oOmpeieNeHus OOBEKTOB LU(POBAaHUS CIEAyeT O3HAKOMUTBCS C THUPAKHBIM
OTTHCKOM CO3/1aBa€MOT0 IUIAaHA WM UHBIMH JIOMOJIHUTEIbHBIMU KapTOorpaguuecKuMHU MaTepraiaMu.

12. TlocnenoBaTenbHOCTh JAEUCTBHM INPH CO3JaHUM HOBOTO OOBEKTa OCHOBHBIM CIIOCOOOM
CJIeIyIoIas: BbIOpaTh Ha MaHEeIH peJakTopa KHOMNKY 2 ¢ BLIOOPOM Ko/a U3 Kilaccu(uKaTopa

\ / , B TIOSIBUBIIEMCsI OKHE (puC. 8) BBIOpaTh MOCIENOBATEIILHO HEOOXOAMMBIE CTPOKH W3

cnucka TunoB «Jlokamuzanusy», «Cron», «Cnucok OObEKTOB» W HEOOXOJAMMYIO KHOIKY W3
MeHI0 «Crioco0 HaHeceHUs! 00beKTay; HaKaTh KHONKY Bb16op.
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Buibop Otxa3s ToMouts

Puc. 8. BeiOop JaHHBIX MPU CO3aHUU HOBOTO O0BEKTa

Bekropuzanust o0bekTa (HampuMep, TOPU30HTAIHN) Ha PACTPOBOM M300pasKEHUH TPOU3BOIUTCS
CIIEYIOLIUM 00pa3oM:

— YKa3bIBACTCA HavdaJIbHAAd TOYKA OJHOKPATHBIM HAXKATUCM JIEBOM KJIaBUILIN MBI,
— YKa3bIBAIOTCA BCC MOCIICAYIOINEC TOUKU OAHOKPATHBIM HAa)KaTUEM JICBOMKJIABUIIIN MBI,

— yKa3blBaeTCsl KOHEYHAs TOYKA JBYKPAaTHBIM Ha)KaTHEM JIeBOM KIABUIIM MbIHU (160
OJTHOKPATHBIM HaXXaTHEM JICBOW KJIABHIIN MBIIIN U «3aBEPIICHUEM OIEPAIUI).

OmuboYHYIO TMOCIEIHIO BBEJCHHYIO TOYKY BO BpeMs CO3JaHMS OOBEKTa MOYKHO YJIAINUTh
HakaTueM Kiauiy Back (mpu mpou3BoiIbHOM CO3/JaHUU 00BEKTA).

[Ipu BekTOpHM3alMM MEPBBIX OOBEKTOB CIIEAYEeT IMOJb30BaThcsd KHOMKOW IIpou3BoJILHBIN
KOHTYP U3 MeHI0 «Crioco0 HaHeceHUs 00bEKTay.

13. TIlpm BekTOpH3amuu OOBEKTOB IUIAHA IS KaXIOTO OOBEKTa JIOJDKHA OBITH BBEACHA
ceMaHTH4eckas nHpopmanus (puc. 9).
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Puc. 9. [Ipumep nepeyns xapakTepUCTUK CEMaHTUYECKON HH(OpMAaLIUU
[TosicHeHue k mpaBMiIaM BBO/Ia 0OBEKTOB MJIaHA

B cmoe ¢ nHasBanumem «Penbed cymm» HaxoadTcs crienyroue OOBEKTH C JHMHEHHON
JIOKaJIM3allMel: TOpU30HTAIb OCHOBHAs, TOPU3OHTAIb YTOJILIIEHHAs,, TOPU30HTAIb JONOJHUTENIbHAS,
6eprurpux. OOBEKTHI C MIIOIIATHON JIOKAIN3AUe: KypraHbl, IPOMOUHBI, OOPBIBBI, SIMBI.

N306pakeHust ropu3oHTaNEH:

JOTIOIHUTEIIbHAS;
OCHOBHa;
OCHOBHAs, YTOJIIIICHHAS.

B cnoe ¢ nHaszBanueM «JlopokHas ceTb» HAaxXOIATCA HAChIIM HEYKPEIUIEHHbIE, HAChIIN
ykperuienHsle. Jlokanuzanus — nuHeiHas. [Ipu nudpoBanun n300pakeHUe MITPUXOB JOJKHO OBITh
HaIpaBJICHO 10 N300paKEHUIO pacTpa.

1. Ha ¢parmentax miana o6bekTsl «JI3II» — JIDII Huzkoro nHampspkenus, JISII Beicokoro
HaNpsDKEHUs, oropa — onopa metamuinyeckas (ctond). [Ipu undpoBanuu Kypcop cienyer HaBOIUTh
Ha M300pakeHue cronboB. [[ng «BcTaBkM» CTONOOB B JTUHHIO HCIONb3yeTcs KHomka Ilo o0bekTy,
KOTOpasi BBI3BIBAETCS M3 MEHIO IMpaBoil KHOMKOM Mblmy. Ecnu B Havane 3anu@poBaHbl CTONIOBI, TO
HYKHO HUCII0JIb30BaTh KHONIKY CoCT. 00beKT.

2. ludpoBanme 0OBEKTa «Iyr», KOTOPBIH HAXOMUTCS B KOHTYpe OOBEKTa «OOIIOTO»:
BHEIIHUI KOHTYp MPOTUB YAaCOBOM CTPEJKH; JIYT (BHYTPH) MO YaCOBOU CTpEJIKE.

3. Ludposanue myra U peaKoyeChsi, KOTOPbIE HAXOIATCS B OJHOM KOHTYpe: JIYT mudpyercs
1 I 1

KakKk HHOHIa)IHOﬁ O6’BGKT, 34TEM HAHOCATCA TOYCUHBIC 3HAKU PCAKOJICCHA Q Q
1 ]

I

4. Tludposanue o0OBeKTa «siMa» — MUGPOBAHUE MPOTUB YACOBOU CTPEIKH.

5. Hudposanue 06bekTa «Kypran» — B JI000M HANPABICHUU IO BHYTPEHHEMY KOHTYPY.

6. H3meHenwue THma o0beKTa — BEIOPATh OOBEKT (OH JTOKEH OBITH BBIACIICH KPACHBIM I[BETOM),



3aTEM HaXXaTb KHOIIKY HN3meHenue THNA \%— .

7. VYnanenue pparmMeHTa M3 KOHTYypa: BBIOpaTh yHaiasieMblii OOBEKT (OH JOJKEH OBIThH
BBIJICTICH KPacHBIM IIBETOM); 3aTE€M W3 MCHIO MaHenu «YaajieHue» BhIOpaTh KHONKY Bhipe3aHue
BHYTPH KOHTYpA.

8. KomupoBaHne CeMaHTUKH U3 OJHOTO OOBEKTa («HUCTOYHUK») B JPYror («IIPUEMHUK).
AKTHBHU3UPOBATH «OOBEKT — HCTOYHHKY I10 TOJCKa3Ke BHU3Y SKpaHa, 3aTeM aKTUBU3HPOBATh «OOBEKT
— IPUEMHUK.

9. 3amblkaHue JIMHEHHOTO OOBEKTa OCYIIECTBISETCS MO (DYHKIMHU, BBI3BIBAEMOW Ha)kKaTHeM
IIPaBOM KHOIIKH MBIIIH.

10.  VYpanenue yacTu TOPU3OHTAIM WM pa3pe3aHHe OOBEKTa BBIMOIHSAETCS IO KOMaHAaM:

3amaun/Penakrop xapthl/Tomonorus *TF | Pa3pe3anneo0beKTa.

11.  3emenpHble y4yacTKH Oe3 yCIOBHBIX 3HakoB (VY3): Jokanu3anus — IUIOIIAJHBIE,
ci10it «CenbCKOX035UCTBEHHBIE YTOAbSI».

12. ITopanok cIMBKM OOBEKTOB: BEIOOp 00BeKTa, naHenb Hapeskau comBka o 0'3 , KHOIIKa
»

o

CmuBKa \/ , CMOTPETHh NOJACKA3KY BHU3Y 3KpaHa, BBIIIOJHUTL OIICPALUIO. HpI/I 3TOM CCMaHTHKa

OOBEKTOB JOJDKHA OBITh OJJHAH Ta XKeE.
13.  Coznanue 00beKTa «OyOIHK» — 0OBEKT BHYTPU OOBEKTA.
[lepBBlii BapuaHT: co3qaTh BHEHNIHWH OOBEKT (B MeHIO Pemaktop kaprtel kHomka Co3ganme

o0beKTa / ), Haxath KHOTMKY Co031aTh MOAOOBLEKT 34 , CO31aTh €ro BHYTPH BHEIIHETO

00BEKTA.
Bropoii BapuaHT: BHEIIHUN KOHTYp LU(PYETCS NPOTHB YaCOBOW CTPENKW; BHYTPEHHUH — IO

4acoBO CTPCIJIKC. 3areM U3 MaHeIu Hapesxa 1 CHIMBKa 74 0.& BI>I6I/IpaeTCH KHOIIKa C03/1a1me
»

NoA00BEKTa KONMMPOBAaHHEM V/ . CMoTpeTh moOJCKa3Ky BHHU3Y 3KpaHa. BpiOpaTh BHYTpeHHMIH
J

v

00BEKT — «UCTOYHUKY, 3aTEM BBIOPATh «PEIAKTHUPYEMBbI 00BEKT) (3TO BHEUTHUN).
'

14. CrnakuBanue o0bEKTa: UCIONb3yeTCs MaHenb Touka ~ § , B KOTOPOW aKTHBH3UPYETCS
»
kHomKa CriakuBaHue 00beKTa o ).
)

15. V3meHeHMe HampaBleHMs: MCIIONB3YyeTCs MaHenb Touka ¢, B KOTOpOH

2
aKTHBU3MpYeTCs KHONKa M3MeHeHHe HanpaBjeHust ).

16. I[udpoBaHue 0OBEKTOB ¢ OOUIMMH IpaHUIIAMU: HA3HAYUTH OOBEKT; Ha4aTh UPPOBAHHE;
Ha)kKaTHeM MPaBON KHOMKU MBIIIHU BBIOPATh QYHKIMIO 3aXBAT Y4YKOM TOUKH.

17. Bsox nukeroB Buja: ¢ 238.7. Jlokamusaims — ToudeuHble; cion «l'eome3us»; 00OBEKT
«CBHEMOYHBIHN ITHKET.

18. Bsox moamucu OTMETOK BBICOT. Jlokammszammss — moamucH; cioil «HasBanme un
MIOITHUCHY; 00BEKT «CHhEMOYHBIN ITHKETY.

19. BBox moamucy JIMHEHWHBIX M INIOHIAAHBIX OOBEKTOB. JIOKamu3anus — MOMIHKCH; CIOH
«UIpudte». Beidpars HyxHbIN mpudT. s BpamieHus: MoAMUCh XapakTepucTuku. [lpumep: u3psito

(u3p.).

®opma  npeacraBjenus  pesyabtara:  OdopmiieHHas ~ paboTa  IpeAOCTaBIsSETCS
IPENoJIaBaTel0 Ha IPOBEPKY Ha KOMIIBIOTEPE, WM 110 CPEACTBAM UCIOIb30BAHUS 00pa30BATEIBHOIO
noprana MI'TY

Kpurepun omeHkM: JOTMYHOCTh MPEJCTABIEHHOTO MaTepHalia, palliOHAJIBbHOCTh BBHIOpAHHON
CTPYKTYpbl ~ pabOThl, aKKypaTHOCTb. HAaIJIAJHOCTh, XapaKTEPUCTHKA B  COOTBETCTBUU C
PEKOMEHTaLUSMHU.



- OLleHKa «OTJIMYHO» CTaBUTCS, €CIIM 3a/IaHME BBITIOJIHEHO BEPHO U JIaHBI TOJHBIC OTBETHI HA
BOTIPOCHI.

- OLIEHKa «XOPOIIO» CTAaBUTCS, €CIHM XOJ BBIIIOJHEHUS 3a/JaHUS BEPHBIN, HO ObLIA JOIYIIEHA
OJIHA WJIH JIBE OLITUOKH, TUOO B OTBETAX HA BOIPOCHI JOIMYIIEHA HETOYHOCTb.

- OLIeHKa «yJ10BJIE€TBOPUTEIbHO» CTABUTCS, €CIIA MPUBEACHO HETIOTHOE BHITIOJHEHHUE 3aIaHUS
(YynyieHsl BaXKHbIC TEXHUYECKHE XapaKTePUCTHKH), JIMOO B OTBETAaX HA BOIMPOCHI JIOMYIICHBI IPyObIe
OIIINOKH.

O1ieHKa «HeYT0BJIETBOPUTEIbHO» CTAaBUTCS, €CJIU 3aJJaHKE HE BBIMOJIHEHO.



Tema 2.1 Co3nanue nugopmanuonnoi uudposoi moaean mectHoctu (MLIMM)

JlaGopaTopHoe 3ansitue Nel
IHosieBble HaGM0AeHus s noaydenus [IMB

Heab: dbopMupoBanue y CTYIESHTOB HaBbIKAa MPOM3BOACTBA M3MEPEHUH W BBIUYUCICHUU TIpU
TaxE€OMETPUUECKON ChEMKE MECTHOCTH

Boinosnus padory, Bel Oyaere:

YMETh:

-V 8.2.03 KnaccuduimpoBatb KOMIIOHEHTHI U 3JIEMEHTHI HH(opMaImoHHbIx Mojaeneid OKC;

-Y 8.2.04 dopMupoBaTh H NPEACTABIATH HEOOXOAWMBbIC HAOOPHI JAHHBIX DJEMEHTOB
nHpopmarmonHoit moaenmu OKC;

-Y 8.2.05 Hcnonp3o0BaTh periaMeHTHpOBaHHbIE (opMmaTbl (aiiioB ainsi OOMEHa JaHHBIMHU
uHpopmannonnoit monemn OKC;

-V 8.3.03 U3BnekaTh, aHAIM3UPOBaTh, OOpabaThHIBaTh [aHHBIE CPEICTBAMH IPOTPaAMM
uHpopMaimonHoro moenuponanus OKC;

MarepuanbHoe obecniedenue: CTaHIMS, IITAaTUB, TAXCOMETP, 3aKPENUTEIIbHBIN BUHT, peilka,
OHOpHBIG TOYKH, METOAUYCCKUEC YKaBaHI/IH, OHOpHI)IG IIJ1aKaThl.

3amanmne:

1 BBINOTHUTH TaXEOMETPUUECKYIO ChEMKY MECTHOCTH.

IMopsinok BbITIOJIHEHHSI PA0OTHI:

Taxeomempuueckoii cvemKoli Ha3bIBAETCA MPOILIECC T'EOJE3UUYECKUX H3MEPEHUH Ha MECTHOCTH,
BBINOJIHAEMBIX JUISI COCTABJIEHUS TONOrpauuecKuX IJIAHOB HEOOJIBIIMX TeppUTOpHil B MaciiTabax 1 :
500-1:5000.

CBheMOYHBIM 00OCHOBAHUEM TaXEOMETPHUIECKON ChEMKH CIYKUT T€OJAO0JIUTHO-HUBEIUPHBIN HITH
TaXeOMETPUUYECKUHN XOJ.

B mpomecce TaxeoMeTpHUECKOW CBEMKH TIPEAMEThI MECTHOCTH M peibed CHHMAIOT
OJIHOBPEMEHHO C TOYEK X074, I/Ie YCTAaHABIMBACTCS TE€OIOJIUT UIIH TaXEOMET.

Bokpyr cTaHIIUM — TOYKH ChEMOYHOTO OOOCHOBAaHUSI — HAMEYAIOT peedHble (MMMKETHBIE) TOUKH,
MOJIOKEHHWE KOTOPBIX HAWTy4YIIMM 00pa3oM XapaKTepU3yeT CHTYAlMi0 U peibed) MEeCTHOCTH.
PaccrosiHne Mexay peedHbIMH TOYKAMH U UX YHCIIO 3aBUCST OT pelibeda MECTHOCTH, 0COOCHHOCTEH
CUTYaIlu, BUAUMOCTH U MacIITada ChbeMKH.

B nporecce cheMkH Bexa ¢ OTpa)kaTesieM IOCJIeJOBaTEIbHO yCTaHABIMBAECTCS Ha BbIOpaHHbBIE
peeuHble TOUKH. VX TMIaHOBOE TOJOKEHHE OMPEIENSIIOT CHOCOOOM TMOJIAPHBIX KOOPJIUHAT: TIO
TOPU30HTAILHOMY YIIIY [3, ©3MEPEHHOMY OT MCXOJIHOTO HaIlpaBJIEHUs, U 10 PACCTOSHUIO OT Ipudopa
JI0 BEXU. 3a UCXO/IHOE MPUHUMAIOT HalpaBiIeHHE Ha CMEKHYIO TOUKY CbeMOYHOI0 00OCHOBAHUS.

YcraHoBka npubdopa B padbouee nosnoxenue (puc. 10)

YcraHoBUTH HOXKKH ITaThBa (1) Hal TOUKOM CTOSTHUS HA YIOOHYO /ISl HAOJIFOICHUH BBICOTY.

3adukcupoBaTh MX, UCTIONB3Ysl BUHTHI MITaTHBA (2). Y CTaHOBUTH MPHOOP HA TUIOMIA/IKE IITATHBA
(3). llompemHbBIC BUHTHI TIOJICTABKH (4) TaXEOMETpa KeENATeIbHO YCTAHOBUTH B CPEIHEE MOJIOKEHHE.

['py6oe 1eHTpupoBaHue:

[Tocnie ycTaHOBKHM INTATHBA HAJ TOYKON CTOSHUS (perepoMm) Tuiomiaaka mratisa (3) momkHa
OBITH IPUMEPHO TOpU30HTANIbHA. CMOTpS Yepe3 onTuieckuii HeHTpup (5), ycTaHOBUTH LICHTP
(IeHTpaTbHBIN KPYXKOK IIEHTPUPA) HAJl TOYKON CTOSHHSI, UCTIONB3YS TIOTbEeMHBIC BUHTHI TIOJACTABKH
Ttaxeomerpa. i

boxycupoBKH N300pakeHUs UCTIOTIB30BaTh OKYIsAp. [lepemenienrneM oKysipa ONTUYECKOTO
LIEHTPHPA BO BTYJIKE OTPOKYyCHpOBaTh N300paxkeHue pernepa. [IpuBecTu my3sIpek Kpyrioro ypoBHs
(6) B HyNIBb-ITYHKT, pEryIupys HOXKHU mTaTusa (1).




fit:
=

1

LT

00 000 OO
Puc 10. YcranoBka npubopa B pabouee monoxxeHue Puc 11. 'opu3oHTHpPOBaHUE M TOYHOE
[IEHTPUPOBAHKE

Tounoe ropuzontTupoBanue (Puc.11):YcTaHoBUTE UITMHIPUYECCKUI YPOBEHD MapaILICIbHO
IBYM MOJBEMHBIM BUHTaM Tperepa. [loBopaunBas 1Ba MoAbEMHBIX BUHTA TpErepa OAHOBPEMEHHO B
IPOTHBOIOJIOKHBIX HAPABJICHUSIX BBIBECTH IMY3bIPEK IIMIIMHAPHUECKOTO YPOBHS B HYJIb-TTYHKT.
[ToBepuyTh mpubop Ha 90° ¥ OTTOPU3OHTUPOBATH TPUOOP TPETHUM BUHTOM OTAeNbHO. [ToBopaunBas
npuOOp BOKPYT BEPTUKAIBLHON OCH, IPOBEPHUTH €r0 TOPU30HTAIBHOCTD.

BBINOTHUTE CheMKY

OmHOBpEMEHHO Uil KaXIOW CTaHIMH COCTaBJsIeTCs aOpUC — CXEMaTHYeCKUH depTex
MectHocTH (puc. 12). Ha alOpuce mOKa3pIBalOT TOYKHM ChEMOYHOTO OOOCHOBAHHS, HMCXOIHOE
HalpaBJICHUE, PECYHBIE TOYKH, KOHTYPHI M TIPEAMETHl MECTHOCTH, XapaKTEPHBIE TOYKH U JIMHUH
penbeda, HampaBieHUS CKAaTOB. AOpPHUC BBINOJHSIOT YCIOBHBIMH 3HAaKaMU C MOSCHUTEIbHBIMU
Ha/IITUCSIMH, TPUMEPHO BBIIEP)KMBAsk MacTad CbeMKH. PS0M ¢ MyHKTaMU CheMOYHOTO 000CHOBaHHS
U peeuyHbIMHU TOUYKaMH IMOANUCHIBAIOTCS HOMepa. Hymeparus peeuHbIX TOYEK CIUIOLIHAs B Mpejenax
BCEW CHUMAEMOU TEPPUTOPUHU.

HaT. B A
Puc. 12. AGpuc TaxeoMeTpHIECKON CheMKH

[Tocne ycTaHOBKHM TaxeoMmMeTpa Ha CTaHIIUHM, [EHTPUPOBAHHS €ro W TPHBEICHHS B pabouee
MOJIOKEHUE OPUEHTUPYIOT JIMMO TOPU3OHTAJIBHOIO Kpyra IO HAlpaBJICHUIO Ha OJHY M3 COCEIHUX
TOYEK X0J1a, ycTaHaBiuBaroT orcuer 0°00'.

[lpn chemKe cHTyanuu W peiabeda MECTHOCTH HABOAST 3PUTEIBHYIO TpPyOy Ha BeXy (WM
MapKH), YCTaHOBJCHHYIO B XapaKTEPHBIX TOYKAX MECTHOCTH, OTCUETHl 3allMCBIBAIOT B IaMSATh
npubopa. st TouHOCTH HaBeAeHUs pabOTAIOT TOJNBKO 3aKPENMUTEIHHBIMA M HABOJSIIMMHU BUHTAMU
IMaIbl U 3pUTENBHOM TPYOBI.

Bce TOUKM TOANHCHIBAIOT XapaKTEpHBIMH OOO3HAYEHUSMHU [UIS YIPOIICHUS COCTABICHHS
YCIOBHBIX 3HAaKOB, Ha alpHce YKa3bIBAalOT BCE HOMEpa TOUYEK M PacIiiu(pOBKY YCIOBHOTO
COKpAIICHUS.

[Ipu mepeHoce CTAHIMM BBHIMOJHAIOT OOpAaTHYIO 3aCE€UKy C MPUBSA3KOW K YK€ UMEIOIUMCS B
MPOEKTE TOYKaM, IPOJIOIKAS ChEMKY.

HNmnoptuposath (aiin Ha ¢ mpudopa Ha USB-HakonmuTemns.



B mporpamme KPEJIO TOIIOI'PA®UA cozpate cioit «Teppuropuss MnK», ob6beanHuTh
IPYyMIIbI TOYEK MO YCIOBHBIM 0003HAUCHUSIM.
Coxpanuts noxydeHHbIH GparmeHT B popmarte PDF
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dopma npeacTaBieHus pe3yJbTarTa:
[IpenoctaBuTh OTUET IO pabOTE B TETPAIH JJIA TAOOPATOPHBIX pabOT U YCTHAs 3aIluTa padOTHI.

Kpurepun omeHkm: JOTMYHOCTh MPEJCTABIEHHOTO MaTepHala, palliOHAIBHOCTh BBHIOpAHHOW
CTPYKTYphl ~ pabOThl, aKKypaTHOCTh. HArJSAHOCTh, XapaKTEPUCTUKA B COOTBETCTBHH C
PEKOMEHIallusIMU.

- «OTIAMYHOY» - TEOPETUUECKOE COJIepKAHNE Kypca OCBOEHO MOJHOCTbIO, 0€3 Mpo0enoB, yMEHUS
c(hOpMUPOBAHBI, BHIIOJHEHA CXeMa, OTpaXkarollasi Bce TpeOOBaHusI.

- «XO0poIo» - TEOpPeTUYECKOe COJIep’KaHHe Kypca OCBOEGHO TOJHOCTBIO, 0Oe3 mpoOernos,
HEKOTOpbIe YMEHUS cHOPMHUPOBAHBI HEAOCTATOYHO, COCTABICHHAS CXEMa COAEPKUT HETOUHOCTH.

- «Y TOBIETBOPUTENIBHO» - TEOPETUUYECKOE CO/IEPIKaHUE Kypca OCBOCHO YAaCTMYHO, HO MPOOEIb
HE HOCAT CYHIECTBEHHOI'O XapakTepa, HeoOXOJIMMble YMEHMsI pabOThl C OCBOEHHBIM MaTepuajoM B
OCHOBHOM c(hOpMHUPOBaHBI, BHIOJTHEHHAS! CTPYKTYPBI COJIEPKUT HETOYHOCTH.

- «HeynoBneTBOpUTEIbHO» - TEOPETHUECKOE COJEp’KaHUE Kypca HE OCBOEHO, HEOOXOAUMBbIE
yMeHUs He c(OPMHUPOBAHBI, BBIMIOJIHEHHOE 33/1aHUE CO/IEPKAT rPpyOble OINOKH.



Tema 2.1 Co3nanue ungopmanuonHoi uugposoii mogean mectuoctu (MLIMM)

IIpakTnyeckoe 3ansitue Nel9
Co3nanne nugpoBbIxX Mojeeil peiabeda H OleHKa HX TOYHOCTH

Heab: co3aars nudpossie Moenn pennbeda, BEIMOTHUTH OIEHKY TOYHOCTH [[MP

Boinosinus pa6orty, Bl Oynere:

YMETbh:

-V¥ 8.2.01 MogenupoBarh IUIOCKYI0 M IPOCTPAHCTBEHHYIO TI€OMETPHUIO KOMIIOHEHTOB
uHpopmarmornro mojemu OKC u aHHOTaIlMOHHY0 HH()OPMAIIHIO;

-V 8.2.02 Co3nmaBath W HacTpauBaThb HEOOXOIMMBIC CBOWCTBA M aTPUOYThl KOMIIOHCHTOB
nHpopmarmonHoit moaenmu OKC;

-V 8.2.03 KnaccupumupoBatb KOMIIOHEHTHI U 3JIEMEHTHI HHPopMannoHHbIX Mojeneit OKC;

-V 8.2.04 ®opmupoBaTh W TMPEACTABIATH HEOOXOJUMBIC HAOOPBHI JAHHBIX JJIEMEHTOB
uHpopmannonnoit moxenu OKC;

-V 8.2.05 Hcnonwp3oBaTh periiaMeHTUpOBaHHbIE (opmarbl ¢aitioB ansg oOMeHa JaHHBIMHU
nHpopmarmonHoit moaenmu OKC;

-y 8.3.03 MW 3Biekath, aHAIM3UPOBATh, OOpabaTHIBATh [aHHBIE CPEACTBAMH IPOrpaMM
uHpopMainmonHoro moaenuponanus OKC;

MartepuanbHoe ofecredeHue: IU(POBOH IUIaH B BEKTOpPHOM (opMare, CO3IAHHBIA IpH
BBINTOJIHEHUH TTpaKTH4YecKoi paboTsl Ne 18, mporpammuoe obecnieueHue

3apanue:
1 Cozpmars LIMP B I10.

HOpﬂ)IOK BbIIIOJTHCHHU A paﬁon:

1. Otkpsite 'UC, HaOpaTh kKOMaH b1 Pailsl/OTKPHITH.

2. OTKpBITH TUIaH, CO3AaHHBIN B MPaKTHYECKON paboTh Ne 18.

3. s co3manmss [IMP B Buge TIN-moxenu Beimonanth kKoMmauabl: Paitn/Co3znats/TIN-
Mozeinb. [locne ycnenHbix n1ecTBUi Ha parMeHTe 1iana nosiButcs nzoopaxenue [IMP B niBetax
(puc. 13).

Jnst monmydenust crpykrypHoro Buaa I[IMP  Bemonuute komannel: Bun/Bug TIN-

Mozeneit/Cxemarnunblif. Ha ¢parmenTe miana nosButcs cxeMaTudHoe mzooOpaxenue LIMP (puc.
14).
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Puc. 13. Uzo6paxkenue LIMP B Bune TIN

Atasc we oTepart

Pactposan capta : Ineasent - 000, Wnpuma - 2 364 Buscora - 1 543, Useron - 2
Xz W2939%m Y= 10854Im 11500000

Puc. 14. 306paxenue [IMP (cxemaTH4HBII BU1)



B poxymentammu [MIC u ee mnporpammuoii obomouke [IMP B Bume GRID-mopenn
0003HAaYarOT TepMUHOM Mampuya. I1oaToMy nanee OyAeT UCTIOIB30BATHCS 3TOT TEPMUH.

s cozmanus [IMP B Buzie MaTpuiibl BeIMOTHATE KoMaH el Daiin/Co3znats/Marpumna. [locie
BBITIIOJTHEHUS IaHHBIX JEMCTBUM MOSBUTCS AMAJIOroBoe OKHO «Co31aHHME MaTpulbl», B KOTOPOM
HY)KHO BBIOpaTh MAamKy AJs COXpAaHEHHsS MATPUIBl W 3a1aTh ee uMs (Hampumep: Matr 1.mtw).
3anate napametp «Pazmep anemeHTa (M)».

Breimonuaenue pabotel mpenmnonaraer coznanue nyx LIMP B Buge wmaT puiy ¢ pa3HBIMH
napaMmerpamu. s nepBoil HyXHO 3ajaTh napamerp «Pasz-mep snemenTta (M)» paBHbIM «1.0»
(puc. 15, 16), mis Bropoit — «10.0»

(puc. 17, 18).

Co3zpaHue matpuub X

Mma mMarpuuel | C:\Usersis r.oorobtsoviDocuments\oaktukvm TAC Maxobamalmatr 1.miw | B

WUMA duneTpa | >
Wcnonbsosare eunetp [

HomeHk narypel O6nacTe BbIBOAG
534-460 GorSer Mo aucTam O Hofia6naTe & AOKYMEHT Becs pafioH Mo koHTYpY
C eeI60poM 1tEHIA DTk M04MTE COOGLLEHWA Brifpars Ma o&beKTg
Copoc Wamenurs KoopauHare! ...

OrpaHuyuTL 06AaCTE BLIBOAA SOHON OSLEKTOB ¢ aGCoMOTHOM BbicaToi [
OrpaHuyuTL 06AACTE BLIBOAE PaMKamu AucTos [

Tun MaTpuubl ABCOMNIOTHLIS BLICOTSI « HononHuTentHan 06patoTKa BbICOTHBIX TOYEK

BeicoTa npu HanokeHud | CpegHAan ~ | ToCTpOeHWe Nyyel BNUMAHNA BLICOTHI ~
[[] P opmuposate akcrpemyme: MeToa nocTpoeHWA NoBEpXHOCTH

[ Mcnonesosate BbICOTE U3 METPUKM OBLEKTOB CpefHes3geleHHaA MHTePNonNAUMA (NONCK No 8 Hanp v

CTpouTh NOBEPRHOCTE BHYTPM NAOW SAHE OFBEKTOE © TPERMERHON METPUKON

Pazmep anementa (M) Dwrbka HanoxeHWA BbICOT (M) Ciozaare MeTagaHHbIE HactpouTe
Pazmep marpuuel [M6) 1.517 He onpegenexHa anenenm‘b
O6patioTka AaHHbIX
ParioH 0%
Nuer 0%
CocroaHue :

Gonsa | | oo

Puc. 15. [Ipumep nuanora npu co31aHUU MAaTPUIIBIC Pa3MEPOM
aneMeHTa 1 M



Puc. 16. 300pakeHue MaTpUIlBI C pa3MepoM deMeHTa 1 M

CozparHune matpuubi X

Wma marpuuer | C:\Users\s.r.oorobtsoviDocuments\oaktukvm TAC Nadobamaimatr 10.miw ]
Wma punetpa | >3
Menonssosare eunstp [

HomeHk natypet O6nacTb BIBOAS
534-460 GorSer Mo auctam O Ho6asnaTe B AoKYMEHT Becepavon | Mokowrypy |
C sbifopon HneHi OTk0ydTE ConGWEHUA ‘  Beifpate ‘ ‘ Mo ofwekry |
Copoc [> Wamerre ‘ [ ‘KoopauHars ... |

OrpaH4uTL 06AACT BLIBOAA S0HON 0ELEKTOE ¢ atcontoTHoN esicoTo [
OrpaHuyuTh 061aCTE BBIB0AE PamKkamu aucTos [

Tun mar| Puubl JNononnureneHan 06pa6crn<a BbICOTHBIX TOYEK

| ABCOMIOTHBIE BbICOTHI v \
BbicoTa npu HanoxeHud ‘ CpegHaa V} | MocTpoeHue nyyeil BIMAHUA BLICOTE ¢ ‘
O P OPMUPOBATE 3KCTPEMYMBI Metag nocTpoeHua NoBeprHOCTH
[(JMenoneaoeats ebicoTs! us MeTpHKH ofbexTos | CpeqHeB3BelWeHHAA MHTEPNONALNA (MOMCK N0 8 Hanp v ‘

CrpouTh NOBEPRHOCTE BHYTPU NAOWAAHEIX OFBEKTOR C TPERMERHON METPUKOMN

Pazmep anemerta (M) 10.000 Ownbka HanoxeHusa sbicaT (M) [[] Cosaare MeTanaHHbie Lﬁgggquﬂpj
Pasmep marpuuel (M6] | 0.018  |He onpepenexa | Onpe ]
06paboTka aaHHbN
ParioH [ 0%
Nuer [ 0%
Cocroanue :
[ Moctpowrs | | Bewon || Momows |

Puc. 17. ITpumep quanora npu co31aHUK MaTPULIEL ¢ pa3MepoM asieMenTa 10 m



Puc. 18. N300paxxenne MaTpuiisl ¢ pasmepoM snementa 10 m

[Ipu moctpoenun IIMP B Buae Marpuiel cienyer oOpaTUTh BHHUMaHUEHA CIEAYIOIIEE:
€CJIM TOYKH TOPU30HTAJIEN HaXOJATCA 3a PaMKOM WJIM NMPUBA3aHbl K HEW, TO B JUAJIOTOBOM OKHE
HEeoOXOIUMO BBIOpaTh KHOMKY BbIOpaTh 1 7€BOM KHOMKON MBIIIM BBIOPATh TPAHUIIBI KOHTYpa
MEHBIIIe, YeM IJIoaab parMeHTa mniaHa.

4. BBINOJIHUTH OLIEHKY TOYHOCTH.

OneHka TOYHOCTH BbImosHsAeTcs s Kaxnaoil LIMP otnensHo. IIpu pabote ¢ onHOM U3 HUX
HE00X0TMMO 3aKphITh BTOpYIO (Daiti/3akpeiTh/Matpuiry).

Jl1sl OLIEHKU TOYHOCTH BBIOpaTh HE MeHblIe 20 KOHTPOJIBHBIX MUKETOB. IIpn 3TOM B OLeHKe
ToyHOCTH Tpex [IMP yuacTByIOT OHU U T€ € KOHTPOJIbHbBIE MTUKETHI.

[Toncuer pacxoaeHNI BBICOT TOYEK BBIMOIHAETCS 110 (popmyie

Ah = Hitan — HKOHTp'
rae Ah — pa3sHOCTh MEXIY MPAKTHYECKUM U TEOPETHUECKHM 3HAYCHHUEM BBICO-THI
(TmorpentHoCTh);
H 5y — M3MEPCHHOE 3HAYCHHE BBICOTHI MMKETa, KOTOPOE OTOOPaXaeTCANPH HABEICHUN HA

TOYKY (MMPAKTHYECKOE);

HKOHTp — 3HAYCHUC BBICOTHI IMMUKCTA, NOANMCAHHOC HA PAaCTPOBOM I/I306pa)I(CHI/II/I IjiaHa

(KOHTPOJBHOE, TEOPETHIECKOE).



[Tonc4yer cpeHeH MOTPENTHOCTH BHITIOIHACTCS 0 (hopmyiie

r7ie V — CpeIHssl MOTPEIIHOCTh BHICOT MUGPOBON MOACIHN penbeda;
[|ARh|] — cymma abcomoTHbIX 3HaueHMi Ah;
N — KOJHMYECTBO MUKETOB, YYACTBYIOIIUX B M3MEPCHUSAX (KOJIUYECTBO M3MEPECHHIA).
Cpennsisi KBaipaTHdecKasi IOTPEIIHOCTD MOJICYUTHIBACTCS 110 (hopMyIie

m=y>An*/

rae M— CpeaHAsa KBaApaTHU4YCCKas NOTPEIIHOCTh BBICOT TOYCK.

3nagenns H .  HAaXOIIT CICTYIOIIM o0pazom:

— KypCOp HaBOJUTCS Ha N300pakeHUE TOUKHY;

— CYMTHIBACTCSl 3HAYCHHUE BBICOTHI H, KOTOpoe oToOpa)xaercs Ha HIKHEHCTPOKE dKpaHa.
Ha puc. 4.16 3nauenune H = 261,142 m.

PegakTupoeanne cemanTren: BoiBepuTe obbert
K= S54868Bm Y= 14959 m H=261142m | 1:2000 |My map (obwekros :176), ChUs.\492-448. rsw

Puc. 19. Orobpaxenue 3nadenwnii X, Y, H



Tabmuer ans ouenkn TouHoctu LIMP cocraBnsitores ans kaxaond matpuiisl u TIN-momenm.
OTt4eTHbIC MaTepUANBI 1O TA0OPATOPHOU padore:

— ONMCaHME BBIMOJIHEHUS PadoT;

— Tabsuibl pacyetoB (Tadi. 1,2);

— (opmybl A MoICYeTa CPEAHNX, CPETHUX KBAJAPATHUECKUX TOTPEITHO-CTEH;
— konuu nu3oopaxenus TIN-momenu, matpuil Ha Oymare;

— BBIBOAKI 0 TouHOCTH [LIMP.

Tabnuya 1
Jlanuble 1715 oueHKu TouyHocTH [IMP
Howmep
KOHTPOJILHOM Hypy M Hyowntps Ah, m A%, m
TOYKHU M
1 256,25 256,4 -0,15 0,0220
2 257,80 257,9 -0,01 0,0001
3 260,80 260,8 0,00 0,0000
4 260,60 260,7 -0,10 0,0100
5 260,30 260,2 0,10 0,0100
6 259,55 259,6 0,05 0,0025
7 259,20 259,2 0,00 0,0000
8 257,90 257,9 0,00 0,0000
9 256,40 256,6 -0,20 0,0400
10 252,30 252,2 0,10 0,0100
11 254,20 254,3 -0,10 0,0100
12 259,25 259,1 -0,05 0,0025
13 258,30 258,1 0,20 0,0400
14 254,20 254,1 0,10 0,0100
15 253,80 253,8 0,00 0,0000
16 259,20 255,4 -0,20 0,0400
17 259,30 259,1 0,20 0,0400
18 259,70 259,8 -0,10 0,0100
19 260,20 260,3 -0,10 0,0100
20 255,60 255,4 0,20 0,0400




Hrorosas ouenka tounoctu LIMP

Tabnuya 2

Bun IIMP V. M m, M O6beM ¢aitna, K6
(pa3mep aemMeHTa, M)
1,0 0,03 0,04 110
10,0 0,05 0,06 9
TIN 0,03 0,04 68

®opma npeacrapieHusi pesyiabrara: OdopmiieHHass paboTa MPeaoCTaBIAETCS MPENOAaBaTENIO

Ha IPOBEPKY Ha KOMIBIOTEPE, WK 10 CPEACTBAM HUCIIOJIb30BaHMsI 00pazoBaTebHOro nopraina MI'TY

KpnTepml OLCHKHU: JIOTUYHOCTb HNPCACTABICHHOIO MaTCpualid, pPalHuOHAIIbHOCTb BbI6p8,HHOI71
CTPYKTYPbI pa6OTBI, AKKYpPaTHOCTb. HArIIAHOCTD, XapaKTCPHUCTUKA B COOTBETCTBUH C PEKOMCHAAISIMMU.
- OHGHKa «OTJIHYHO» CTAaBUTCA, €CJIW 3aJJaHUC BBIIIOJHCHO BCPHO MW OaHbI ITOJHBIC OTBCTHI HaA

BOIIPOCHI.

- OIIGHKa «X0poIIo» CTaBUTCA, €CJIM XOJ BBIIIOJIHCHUA 3aJaHUs BGpHBIIZ, HO ObllIa aonyuicHa oaHa
U1K IBC OI_HI/I6KI/I, 1100 B OTBETAX Ha BOIIPOCHI AOITYIICHA HCTOYHOCTD.

- OIIGHKa «YAOBJIETBOPUTECJIBHO)» CTAaBUTCA, €CJIM HNPHUBCACHO HCIIOJIHOC BBINIOJIHCHUC 3adaHUsA
(ynymeHLI BaXHbBIC TCXHHNYCCKHC XapaKTepI/ICTI/IKI/I), 1100 B OTBETax Ha BOIIPOCHI OOIIYIICHBI FI)Y6BIC

OILIIAOKH.

OI_IeHKa «HEYAOBJECTBOPUTEIbHO» CTABUTCA, €CJIN 3a/laHNE€ HE BBIIIOJIHECHO.




Tema 2.1 Co3nanue nngopmanuonnoi nuudposoi moaean mectHoctu (MLIMM)

IIpakTnyeckoe 3ansitue Ne20

Komnbrorepnasi 00padoTka (BbINOJHEHHE PACYETOB) JAHHBIX IVIAHOBOT0 000CHOBAHMS
(mpenoOpadoTKa, BbiejJeHHe TPYObIX OIIMOOK U3MeEpeHMid, yPABHUTEIbHbIE BIYNCJIEHHS) €
ucnojn3oanuem IO

Ilesib: HAYYUTHCS BBIOIHATH KOMIIBIOTEPHYIO 00pabOTKy JaHHBIX TNIAHOBOTO 0OOCHOBAHUS

Beinosinus padory, Bel Oyaere:

YMETh:

-yY 8.2.01 MogaenupoBarh IUIOCKYI0 U IPOCTPAHCTBEHHYK0 TI'€OMETPHI0 KOMIIOHEHTOB
nHpopmannonHoit monenn OKC u aHHOTanMOHHYIO HH(pOPMAITHIO;

-Y 8.2.02 Co3maBath W HacTpauBaTh HEOOXOAWMBIC CBOWCTBA W aTPUOYTHl KOMIIOHEHTOB
nHpopmannonnoit mogenn OKC;

-V 8.2.03 KnaccuduiupoBaTb KOMIIOHEHTHI U 3JIeMeHTHI HHpopManmoHHbix Moaeneit OKC;

-V 8.2.04 ®opMupoBaTb M MPEACTABIATH HEOOXOAUMBbIE HAOOPHI JaHHBIX SJIEMEHTOB
nHpopmanmonnoit moaenun OKC;

-Y 8.2.05 Hcnonw3oBaTh periaMeHTUpOBaHHbIE (opmaThl (ailloB st oOMEHa JaHHBIMHU
nHpopmannonnoit mogenn OKC;

-V 8.3.03 Us3BnekaTh, aHaIM3UpOBaTh, OOpadaThIBaTh MJAHHBIE CPEACTBAMU IPOrpaMMm
unpopmanronHoro moaenupoanus OKC;

Marepuanbnoe obecneuenue: nporpammuoe obecriedenne KPEJIO TOIIOI'PA®US, nanubie
TMOJIEBBIX PaboT

3ananne:
1 BBIMOTHUTH MTPe10OPaOOTKY, ypaBHUBAHHE U BbIJENIEHHE IPYOBIX OMINOOK U3MEPEHUH.

IHopsaok BbINOJIHEHUS PA0OTHI:
[IpenBapurenbHas 00paboTka BBITIOJIHAETCS c MMOMOIIBIO KOMaH/Ibl MEHIO

LI

Pacuetsi/IIpenodpaGorka = .

Ha nawyanpHOM H3Tame mpenoOpaboTKu M3 pa3nuyHbIX TaOnMIl (GOPMHUPYIOTCS CBSA3M IUIAHOBBIX U
BBICOTHBIX HM3MEPEHHH U BBINOJHSETCS MpoBepKa (HOPMHUPOBAHUS ILEITOCTHOCTH I'€OJe3UYECKUX
IIOCTPOCHUU.

®opmyna Ui pacueTra BEPTUKAIbHBIX YIJIOB 3aJla€TCsl B HACTPOMKAaX MHCTPYMEHTa B JMAJIOre
CaoiicTBa npoexkrta U3mepenus.

Ha ocnoBanuun ¢opmynsr paccunteiBatorcss MO (MZ) nis cTaHUM U BBIUMCISETCS MOMpPaBKa B
3HAUEHUS BEPTUKAJIBHBIX YIVIOB. DTa MONpaBKa yuyuThIBaeTcs 1 Bcex udmepenuit [IBO u taxeomerpun
Ha JJaHHOW CTaHIHH.

3aTeM BBIIIOJHAETCS pacyeT IPEIBAPUTENBHBIX KOOPAUHAT U OTMETOK ITyHKTOB.

Ha ocHoBaHuu mnpeaBapuTENbHBIX KOOPAWHAT U OTMETOK U B 3aBUCHMOCTH OT YCTaHOBJIEHHBIX
ommuii (Hactpoiiku B y3ne Ilpemo6padorka/ IompaBku nuanora CBoiicTBa mpoexkta W3mepenus)
BBITIOJIHSIETCSl JallbHEHIIMM pacyeT MONpaBOK B TOPU3OHTAIbHBIE HAINpPaBIIEHUS, TOPU30HTAJIbHBIE
IIPOJIOKEHUS U NIPEBBILLIEHUS.

Jljis TMHEeMHBIX U3MEPEHUH, BBIMOTHEHHBIX J1Ba WK OoJiee pa3 (B TOM YUCIIE B IPIMOM U 00paTHOM
HaIIPaBJICHUSX), BBINOJHAETCS KOHTPOJIb Ha CXOAMMOCTb 3THX M3MepeHui. B pacdere nomyctumoit
HeBsi3ku npuHUMaeT ydactue CKO usmepenuti aunuii W 3HAYCHUE 008epUMENbHO20 KOIPGuyuenma
(HacTpoiku KiaccoB TouHOCTH B nuanore CpoiicTBa nmpoexkta U3mepeHnust), 3HaueHUS PPM U owubox
yeHmpuposanus U 8U3UpPO8aHUs i1 NHCTPYMEHTA.

[Tpu npeBbIIeHNU JONMYCKa B MPOTOKOJ MPeaoOpaboTKU BBIBOAATCS coolIieHust 00 stoM. Taxxke B



tabmuuax Cranumu u Usmepenus IIBO cooTBercTByIOIIME HM3MEpEHUS MOMEYAIOTCS 3HAYKOM m —
IIETYKOM TI0 TaKOH sueiike MOXHO BBI3BAaTh JUAJIOT, B KOTOPOM OyIeT OTOOpaKeHO cooOiieHue 00
OIIMOKE WM TPEAYIPEKICHHUE.

Jlanee B JUIMHAX JIMHUHA YYUTHIBAIOTCS MOMPABKU MEPEXO0/A HA YPOBEHb MOPS U HA NOBEPXHOCHIb
OMHOCUMOCU.

B u3MepeHHbIC HampaBiieHUs] BBOAATCS IMOMPABKH, KOTOPHIC YUUTHIBAIOT KPUBU3HY H300paKCHHUS
r'€0/Ie3MYECKON JIMHUYU Ha IJIOCKOCTH, BBICOTY HAOJIFOIaEMOT0 TyHKTA, PA3HOCTh BBICOT ITYHKTOB CTOSTHUS
Y BU3UPOBAHMS.

BbrunciieHHbIe TIEpBOHAYAIBHBIC TPEBBINICHUS HCIPABISIFOTCS C YY€TOM KPHUBH3HBI 3E€MJIM U
pedpakuu.

Ha 3axnrounTensHOl cTaguu npenoOpabOTKH BBITIOIHIETCS aHAJIH3 MPEBBIIICHUST YCTAaHOBJICHHBIX
B CHCTEME TMPEACIbHBIX JONYCTHMBIX PACXOKICHHN pPEAYyLMPOBAHHBIX H3MEPCHUN — HAINpaBlICHHIA,
paccToSsHUH M TpeBbIICHUN. JlOMyCTUMBIE PACXOXKACHHS JJIs YIVIOBBIX W JIMHEHHBIX HM3MEPEHHIA
HACTPaWBAIOTCS B CBOMCTBAxX IMpoekTa B auajnore Kiiacc TOUHOCTH MJIAHOBBIX CeTeil U PaCCUUTHIBAIOTCS
o cienyrouiei hopmyie:

fi = oz,
rne ¢ —3Hauenne CKO, koTopoe BeIOMpaeTcs U3 TaOIMIIBI KIIACCOB TOYHOCTH JIJISl HAIIPABIICHUH U JIJIS
nuauid. s nuHWE B pacdere 3HAYCHHWS 6 YYMTHIBACTCS Tak)Ke BEIWMYMHA PPM  BHIOPAHHOTO
WHCTPYMEHTA;

Z — TOBEPUTEIbHBIN KOAPPHUITUCHT.

[lpu oOHapyXEHHWH TPOrPAaMMOM HEIONMYCTHMBIX PACXOKIACHUH B W3MEPEHUSAX CO3JACTCs
10IPOOHBIN TPOTOKOJI.

Ero Mo>xHO IpOCMOTpPETH IMOCE BBHITOJHEHHS MpeaodpadoTkn — kHomnka Ilporokoa (puc. 20) niun

=
npu oMoty komau bl Ilporokosa = meHto Pacuersl/ IlapameTpsl npenodpadoTKu.
CbHoEneH1e moaenk:  100%
ARNRRERNRNNRNRNARNRNRNNRNRNRRNRNNENL
[oToBOD I MpoTokon I lNpogomsiaTs | I HypHan

JTan saseplleH C NpeaynpeXasHHAMA. .. ;l
0ObHoBNEHNE MOgen: J
3Tan ynewHo 3asepLueH. LI

[~ 3aKpbIBaTh NPK YCMEWHOM SAEEPLIEHAM

Puc. 20 [TpoTokosn HeJOMyCTUMBIX PACX 0K ICHHUN

OTYETHBI 1 BEAJOMOCTHU
[To pesynbraram mpeABapUTEIbHONW OOPaOOTKM CO3JAIOTCSA CIEAYIOIINE OTYETHBIC JOKYMEHTHI:
. BEZOMOCTbH NPeao0paboTKH;
. BEJIOMOCTb JINHUH U TIPEBBILLICHHUI;
. BEJIOMOCTh PEAYLIMPOBAHUS TIMHUN U HAMPABICHUM.

dopMupoBaHUE BEIOMOCTEH BBINMOJIHAETCS HETIOCPEACTBEHHO B Tporiecce mpenoopadorku. st ux
pocMOTpa (COXpaHEHUs, PeAAKTUPOBAHUS, BBHIBOJA HA TEUYaTh) CIEAyeT MEepelTH B MPOTOKON (KHOIKA
IIporokoa (puc. 20)) u BEIOpaTh HY)KHYIO BEIOMOCTh U3 CIHCKA. BETOMOCTH MOXHO OTKPBITH M IIPH
MOMOIIM KoMaHA MeHio Begomoctu B 11000 MOMEHT pa0OTHI HaJ MPOEKTOM TOCTE BBIMOTHEHHUS
npeaoopaboTKH.

BBIJIEJIEHUE I'PYBbIX OILIMBOK U3MEPEHUI
B cucreme TOIIOI'PA® peanuzoBaHa TEXHOJOTHS JIOKAIM3ALMU TPyOBIX OIIMOOK B CeTIX



r€0/1Ie3MYECKON OMOPHI C MOMOIIBI0 METOAA TpaccupoBaHus (Hanbosee 3(pPeKTUBEH I TEOJOTUTHBIX U
MOJINTOHOMETPUYECKUX XOOB).
METOA TPACCUPOBAHUA

Meroa TpacCUpOBaHHMS OCHOBAaH Ha MHTEPAKTUBHOM CO3/JAHUM LIETIOYKH CBA3EH HM3MEPEHUU IO
X0JlaM WJIM MEX1y CMEKHBIMU ITYHKTAaMH U aBTOMaTUUYECKOM aHAJIN3€ CAEIaHHOIO IIOCTPOEHUSI.

Ecnu nemnouka cOAEp>KUT €AMHCTBEHHYIO TIpyOyro OIIMOKY, TO METOI C OOJBLIOW TOYHOCTHIO
OTIpeIeNIAeT MMYHKT UM CTOPOHY LIENIOYKH, KOTOPBIE COAEPKAT OMIMOOYHBIC H3MEPEHHSL.

Kpartko nosicauM camy CyTh METO/1a TPACCUPOBAHHSI.

[lenouka paccMaTpuBaeTCs Kak M30JUPOBAHHBIA TEONOJMTHBIN xo0A. KoopAauHAaTbl €€ MyHKTOB
BBIUHCIISIOTCS B MPSMOM HAalpaBiICHUM, HAuYWHAs C MEPBOTO MyHKTa (npsamas mpacca), 1 B 00OpaTHOM
HaNpaBJICHUU, HAYMHASA C TOCJIEIHEro MyHKTa (oOpamuas mpacca). MakcumanbHas yrioBas OIIMOKa
MPUCYTCTBYET MPU MYHKTE, HA KOTOPOM PACXOKIECHUE KOOPAMHAT, MOJYYEHHBIX U3 XOJa «IIpsAMO» U
«00paTHO», MUHMMAJIBHO.

[Touck rpy6oii MMHEHHON OUIMOKM OCHOBAH Ha CIEAYIOLIEM MPOCTOM (akTe: MpU OTCYTCTBHH B
LEMOYKE YIIIOBOW OIIMOKM IUPEKIIMOHHBIA Yrojl CTOPOHBI C TpyOOH JMHEWHOW OmHMOKOH paBeH ¢
TOYHOCTHIO 10 180° IUPEKIIMOHHOMY YTy HEBA3KU MPSIMON MIJIM OOpaTHOM TPaCCHI.

BenuunHa u HampaBiieHHE PAaCXOXACHMSI TpPAcC B KaXKJOM TOUKE LENOYKH WILTIOCTPUPYIOTCS B
rpaduyecKOM OKHE B BUE I[BETHBIX TUarpaMm (BEKTOPOB).

Benomocts, koTtopast popmupyeTcs 1o pe3ysibTaTaM aHajlu3a METOJO0M TPacCUPOBAHMSI, CONEPIKUT
MH(OPMALIMIO O PACCTOSHMUSIX MEXIY TOYKAMH TPacc U Pa3HOCTU ITUPEKIMOHHBIX YIJIOB HEBS30K U
CTOPOH LENOYKH.

I[NOUCK METOAOM TPACCHUPOBAHUA

[Ipouecc TpaccupoBaHusl BKJIIOUAET MHTEPAKTUBHOE IOCTPOEHHUE IOCIIEIOBATEIbHOCTH CMEXKHbBIX

IIYHKTOB U aBTOMaTUYECKHUI aHAJIU3 CIETAaHHOTO TOCTPOCHHUS.

[Tocne aktuBu3auuu koManasl Pacuersi/Ilonck ommbok TpaccupoBanuemM L OTKPBIBAETCSI OKHO
ITapameTpsl, B KOTOPOM OyzeT 0TOOpaxaThest MH- (hopMalys M0 MOCTPOSHHUIO.

IIponenypa TpaccupoBaHUs BBIIIOJIHAETCS CIEAYIOLIMM 00pa3oM:

1. Kypcopom BbIOepHUTE EPBbI MYHKT LEMOYKH.

2. YKaxuTe KypcopoM HalpaBlieHUE LENOYKH, 10 KOTOPOW OyJeT BBIMOJIHATHCS MOMCK OLIMOOK.
Bo3MmoykHble A7 BbIOOpa HampaBlIeHHs TOJ KypCOpPOM «I10JICB€UMBaIOTCsA». IIpu 3TOM BbIIENeHHas
LeN0YKa MPOJUINTCS O CIEAYIOUIEr0 y3JI0BOIO WA UCXOIHOTO ITyHKTA.

3. ITloBTopuTe Mpu HEOOXOIMMOCTH BBIOOP HAIIPABIECHUS.

[TocTpoeHue enouku conpoBOXKIaeTCs rpaguuecKuM 0ToOpaskeHneM IpsiIMOM U 00paTHOIl Tpacc, a
TaKe BEKTOPOB HEBS30K B Kax10i Touke Lenoyku (puc. 21). ITo pasmepy u opueHTaLUU 3TUX BEKTOPOB
MOKHO CYAUTh O BEPOSTHOM MECTOIOJIOKEHUH OIIMO0UYHOTO U3MEPEHUS.

B mponecce nmoCTpoCHUus LEIOYKH O6HOBJ'I$I€TC$I TCKYyLIasa I/IH(I)OpMaI_[I/ISI B OKHC ITapaMETpOB (pI/IC
21).

M | MpoeKTh! ¥ CNoM | MapaseTpol

Puc. 21 [TocTpoenue 1enouku

[Ipu oOHapyXeHHH U JIOKAaTU3alMM TpyOoil OIMOKM ee 3HaueHHEe M BEPOSATHBIH HCTOUYHHUK
0TOOpaXKaroTCst B COOTBETCTBYIOMUX MOsiX (puc. 21). B 3aBucHMOCTH OT BUa OMIMOKHA aKTHBU3HPYETCS
-

OJlHA W3 KHOIIOK Ha JIOKAJbHOM ITaHEIIH HHCTPYMCHTOB OKHa IapaMCTPOB: IToka3zatnb IIYHKT 2 wmm



-

IMoka3aTs u3mepenne * . [Ipu HaKaTWM BBIICICHHOW KHOIKHU ITYHKT HMJIHM HW3MEPEHHE C BEPOSTHON
OIMOKOM TepeMeIiaeTcs B eHTp Tpaduueckoi 001acTy.

[Ipu momomu xHOMKM BenomocTs TpaccupoBaHuUsi El CO3/1aeTcsl BEAOMOCTh aHajlIu3a OMIMOKH
METOJIOM TpacCUpOBaHUsA. BelmoMOCTh COCTOUT M3 ABYX TaONUIl: OOIIME XapaKTEPUCTHKHU IEMOYKH,
BKJIIOYAsl 3HAYCHUS! HEBS30K M TPyOBIX OLIMOOK, M CIHCOK 3HAUEHUH HEBSI30K Tpacc B KaxJAOW TOUKe
LIETIOYKHY, PA3HOCTH HAMPABJICHUM BEKTOPOB HEBSI30K U CTOPOH LIETIOUKH.

BHUMAHME ! Jluneiinbie HEBA3KHA B OTUYETE PACCUUTHIBAIOTCS 10 MPEIBAPUTEIHLHO YPAaBHEHHBIM
JTUPEKIIMOHHBIM yTJIaM IIETIOYKH — YIJIOBas HEBs3Ka ¢ OOpaTHBIM 3HAKOM pa30pachiBaeTCsi IOPOBHY B
KaX bl yroJI.

Kuonka Q4ucTuTh x yOupaeT MOCTPOSHHYIO IEMOYKY — MOKHO TPACCUPOBATh 3aHOBO.
YPABHUTEJIBHBIE BbIYNCJIEHUA

Jlns ypaBHUBaHUSI BCEX BHJOB M3MEPEHUH B CHCTEME MPUMEHSETCS NapaMeTPHYecKuil crocod

METO/1a HANMEHBIIIUX KBAJPATOB.
HACTPOMKA IIAPAMETPOB YPABHUBAHU

Hacrtpoiika mapaMeTpoB ypaBHMBaHUS BBIINOJHSETCS B AUAIOroBoM OkHe CBoilcTBa NpoeKTa
HN3mepenuss — y3en YpaBHuBanue (puc. 22). B sToM y3j1e HACTpawBalOTCS BUIbl YPaBHUTEIbHBIX
BBIYHCIICHHH, KOJMYECTBO UTEPAIlHil, TOTPEIIHOCTh CXOIMMOCTH UTEPALIUH.

T| Cooiicroa npoexya Mamepennn

=1 KNacchl TONHOCTH — YPRnunoa vk iaMepesnn
MnaHoBbIE HsMEpers Mnanonuie V¥ Ypamwwar

TPUrOHOMETDUMECKOE HUBENPOE "
) PacyeTs! TPUr OHOMETPMUECKOE HUBENMPOBAHWE

nE ao655601xa

MHCTDYMEHT LI
=1 HacTpOMM
YcTanosxu
EAMHAL MSMEPEHIA I TOMHOCTD

MaKOIMANLHOE KONMIECTBO
r'lopnr CXOAHMOCTH NNAHOBRIX KOOPAMMAT
Mopor CXOAMMOCTIH OTHETOK

BANAMC BECOB NMHERHBIX 1 YTNOBRIX MIMeperi, Yo
KoahduupienT Npit yrnoseix ypasHerHax nonpanok  10000,000
CKO X0A08 ¢ KOOPANHATHON NPHMBAIKON W Yuwrosars

CKO ormMerox, 1t 1000
Rt ' | 3nmncon oumbok, 1: 1000

Puc. 22 YpaBHuBaHME

B rpynne IlnaHoBbie M3MepeHHMsl MOKHO HM3MEHUTh 3HaueHHs napaMerpoB bananc Becos
JIMHEeHHBIX M YIJI0BBIX H3MepeHuil, % u KoddpuuueHT npm yriioBbIX ypaBHeHHMAX HNONPABOK.
Koadpduuuent moxxer BappupoBarbes B mpezaenax oT 0,01 mo 10000, yTo mpUBOAUT K HM3MEHEHUIO
BIIUSIHUS BEca YIJIOBBIX U3MEPEHUH MPpH MoucKe omuook oT 75% no 0%.

PACYET

VYpaBHuBaHWe  BbIONHSAETCS KomaHnoil  Pacuersl/ YpaBHuBaHue @. B rpouecce
BBINOJIHEHUS] pacueTa Ha KpaHEe OTKpbIBaeTcs OKHO MOHHTOP mpouecca, B KOTOPOM OTOOpa)karoTCs
HOMepa UTepaluil 1 BEIMYMHBI CXOAUMOCTH MOIPABOK. 3HAU€HUE CXOAMMOCTH TEKYIIEH UTepau paBHO
CpPEIHEMY KBaJPaTUYECKOMY 3HAYEHUIO MONPABOK B KOOPAUHATHI IIYHKTOB Ha MPEABIAYILEH UTEPALIUH.

[Ipouiecc ypaBHUBaHUS MOXKET ObIThH MpepBaH HakaTheM KHomnku OTmeHa. B stom cimyuae cratyc
MYHKTOB OCTAHETCS] HEM3MEHHBIM, OTUETHI 0 pe3yJibTaTaM ypaBHUBaHMs c(HOPMUPOBAHBI HE OYAYT.

OTYETBI U BEAHOMOCTHU
ITo pe3ynbraTtam ypaBHUBaHUS (POPMUPYIOTCS CIEIYIOIIME BHIXOAHbBIE JOKYMEHTHI:
o Karanor mynkroB IIBO — coxepXuT KOOpIMHATHI YypPAaBHEHHBIX ITYHKTOB, JWHUU H

JTUPEKIIUOHHBIE YTIIbI CTOPOH CETH IJIAHOBO- BEICOTHOT'O OOOCHOBAHUSI.

BegomocTh KOOPAMHAT — COIEPKUT KOOPIUHATHI U a0COJIFOTHBIE OTMETKU BCEX ITYHKTOB TIaHOBO-
BBICOTHOT'O OOOCHOBAHUS M TaXEOMETPUUYECKON ChEMKHU

[Ipn pacrneyaTke BEIOMOCTH MOXHO BBIBOJUTH JaHHbIE Kak i Bcex myHkToB [IBO u
TaXeOMETPHH, TaK U JUIsl HECKOJIbKUX BBIOpaHHBIX MyHKTOB [IBO, cTaHiuii TaxeoMeTpuu WK Jaxe A
OTJeNbHBIX MHUKETOB. {151 aTOro ncnonb3yercs Hactpoiika [lomerka nmynkTos I1BO, BbieneHHBIE TaKUM



00pa3oM MyHKTHI MTOMAIal0T B BEJOMOCTb.

. BegomocTh OlEHKM TOYHOCTH TOJIOXKEHHSI IYHKTOB — COJEPXKHUT CpEIHUE
KBaJIpAaTHYECKHUE OIMMOKM TUTAHOBOTO M BBICOTHOTO TIOJIOKEHHUS NYHKTOB CETH, a TaKXe pa3Mephbl U
JTUPEKIIMOHHBIE YTIIbl IOIYyOCEH JUIUIICOB OLIUOOK.

. BenoMocTh OLlEHKM TOYHOCTH M3MEpPEHHil B CeTH — COJIEPKUT OLIEHKY TOYHOCTHU
M3MEpEeHUll IIaHOBOr0 OOOCHOBaHUS, BKIIIOYAs CpPEeIHUE KBaJpaTHUECKHUE OIMIMOKM M3MEPEHUN YTJIoB,
JUHUHN U HampaBlIeHUH, a TAK)Ke OLIEHKY TOYHOCTH BBICOTHOW CETH — CPEIAHHE KBAIPATHUECKUE OITUOKU
n3mepenuit npeppimeHnid. CKO yriioB v IMHUN paccUuThIBAETCS MO cTaHaapTHBIM Gopmyinam MHK npu
perienuu ypaBHeHui nomnpaBok. Kpome toro, CKO yrioB olieHUBaeTCs MO HEBSI3KaM B X0J1aX U 3BEHbSIX
IIPH YUCIIEe XOJ0B OoJiee 5-Tu.

. BenoMocTs mompaBoOK — COJEpXKAT BBIYMCICHHBIE [0 pe3yjibTaTaM YpaBHUBAHUS
MONPaBKM B HAaNpaBleHUS, TOPU3OHTAIbHbIC NPOJIOKEHHUS] M TPEBBIILICHUS CTOPOH CETU IUIAHOBO-
BBICOTHOT'O OOOCHOBaHHUSI.

. Be10oMOCTb TEONOJIMTHBIX XOXO0B® — COJICP’KUT OMMCAHUE PACYETHBIX TEOJOTUTHBIX
XO0JIOB, BKJIIOYasi KOOPJAUHATHI IMYHKTOB, U3MEPEHHBIC YIJIbl U JUIMHBI CTOPOH, a TaKXKe AUPEKIMOHHBIC
yTJIbl U ITUHBI CTOPOH, BBHIUKCIICHHBIE IO PEe3yIbTaTaM YpaBHUBAHHUSL.

. XapakTepuCcTUKN TeOAOJUTHBIX X010B* — BKIIOUAIOT 1Ba BHIA BBIYMCICHHBIX
HEBA30K JUI  pacyeTHhX TeomosnuTHeix  xoxos ( X, fy, fs):

- M0 W3MEPEHHBIM M PEIYIIMPOBAHHBIM yIJIaM W JIMHUSM, HE WCIPABIICH- HBIM
MOTIPaBKaMH 13 ypaBHUBaHHUs (T010KeHus «PyKoBOACTBA IO Ma- TeMaTUYeCKOH 00pabOTKe re01e3uIeCKUX
cereid...», [KWMHII-06-233- 90, ctp. 31, 32) (KOJIOHKA «HEBSI3KH JI0 YPABHUBAHUS»);

— 0 M3MEPEHHBIM M PEAYLHPOBAHHBIM JHHUSM M YPAaBHEHHBIM JUPEKIHOHHBIM
yriam ceTd (KOJIOHKA «HEBSI3KU 110 YPaBH. JUP. YIIIaM»).

HcxomupiMu 711 pacueTa HEBA30K CIY)KAaT KOOPAMHATBHI HCXOJHBIX IYHKTOB, YPaBHEHHBIE
KOOPJMHATHI Y3JI0BBIX TYHKTOB, & TAKKE YPAaBHEHHBIC 3HAUCHUSI TUPEKIIMOHHBIX YTJIOB Y3JIOBBIX JTUHUH.

BexomMocTh TPUTOHOMETPHYECKOTO HnBeJmpOBaHnﬂ*) — COJEP>KUT U3MEPEHHbIC U YPaBHEHHbIE
3HAUYEHUS TPEBHIICHUN B X0JaX TPUTOHOMETPUUICCKOTO HUBEITUPOBAHUS

o XapaKkTepuCTMKH XOJA0B TPHIOHOMETPHYECKOIO HI/IBeJ'lI/II)OBaHI/Iﬂ*) —  BKJIIOYAIOT
BBIUMCJICHHBIE II0 pE3yJibTaTaM YpaBHUBAHUS HEBSA3KHM PACUYETHBIX XOJOB TPUTOHOMETPHUYECKOIO
HUBEJIMPOBAHUS.

e TexHnueckne XapaKTePUCTHKH CeTH — BKJIIOYAOT WHPOPMAIMIO O KOJIWYECTBE ITYHKTOB
[IBO, wu3Mmepenuii u Tomorpadguyeckux OOBEKTOB, XapaKTEPUCTHKU TEOJOJUTHBIX XOJIOB H
TPUTOHOMETPHUYECKOTO HUBEIUPOBaHUS (puc. 23).

1
TOXMMMOOKME XAPAKTOPDMOTHRMN COTH

CTaTeTmee.
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Puc. 23 TexHnueckue XapakTepUCTHKH

Croposa PACROMANHNA HHAMOCO W CODE TIOCO 10 B0l @ A
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cDOpMI/IpOBaHI/IC U IpOCMOTP BCIIOMOCTef/'I MMPOU3BOJUTCA BBIGOpOM COOTBCTCTBYIOH_[Cﬁ KOMaH/bI
MCHIO BeIIOMOCTI/I HNIIM HETIOCPECACTBCHHO IIOCJIC BBINMOJHCHUSA YpaBHHBaHUA U3 CIIMCKa Be)IOMOCTeﬁ B
IIPOTOKOJIC (KHOHKa HpOTOKO.TI B OKHC MOHI/ITOP npouecca). HpI/I OTOM Ha II€4YaTb BBIBOIATCSA BCC
JAHHBIC T10 IPOCKTY 00 JaHHBIC ITO BI)I6paHHI)IM IMYHKTaM HWJIA XOJaM. CuMBoOIOM ((*)» OTMCUYCHBI
B€AOMOCTH, KOTOPBIC MOKHO C(bOpMI/IpOBaTB HC TOJIbBKO IMIOJIHOCTHBKO IIO BCEMY IPOCKTY, HO U IIO



OTJENbHBIM X0/1aM, CTAaHIIUSAM H T.II., BBIOUPAs UX U3 CIIUCKA B OKHE BHIOOP AaHHBIX NPU CO3AaHUU ITHX
BEIOMOCTEH.
MMPOTOKOJIBI

bonee moapobuyro uHOpManMio O pe3yiabTaTax BBIIOJHEHHUS MPOLECCOB MNpPeAoOpadoTKu u
YPaBHUBAHHUS COZAEPAKAT IMPOTOKOJIbI, KOTOPbIE MOKHO BBI3BaTh C MOMOIIBI0 KHONKU IIpoTokosa B oxHE
MOHHUTOpPa COOTBETCTBYIOIIETO Mpolecca wid npu nomomu Komann Pacuersl/ Ilapamerpsnl
npegodpadorku/ IIporokoa u llapamerpsl ypaBuuBanusi/ [Iporokour.

[Iporokon mpencraBisieT cOOOW THIEPTEKCTOBBIA TOKYMEHT, COJEPKalllUil THUIIEPCCBHUIKU ISt
BBI30BA BEIOMOCTEH, C(HOPMHUPOBAHHBIX II0 pe3yjibTaTaM JJaHHOTO pacueTa, M TUIEPCCBUIKM Ha
Yy4acCTBYIOIINE B JAHHOM pacyeTe MyHKThI, CTAHIIUN U U3MEPEHUsl, KOTOPbIE COJepkKAT OIMIMOKH.

C mOMOIIBIO THIEPCCHUIOK BBIMOJHAETCS IMEPEXO0] K COOTBETCTBYIOIIMM CTPOKaM B TaOIHUIAX
IIYHKTOB ¥ M3MEpPEHUH, a TakKe 3TU JJaHHBIE MOJCBEYMBAIOTCS U PACIOIAraloTCs B LIEHTpe rpaduyecKkoit
o0macTH.

Ilpu HeobXoOumMocmu npomoxon ModcHo coxpanums 6 gopmame HTML unu omnpasumsv Ha
neyamo.

PACITIO3HABAHUE XOJ10B

Cucrema aBTOMaTU4ECKH BBIIEISIET YYaCTKH CETH B BUJIE X0A0B. OJHAKO aJIrOPUTM, IPUMEHSAEMBIN
IIPY YPAaBHHBAHUM, HE MO3BOJIIET OTIIMYHUTH CTOPOHY JIMHEMHO-YIJIOBOM CETH OT XOJa, COCTOSILEro U3
onHoil nuHuM. IIponecc pacno3HaBaHHMs yIpaBisIeTCS 4Yepe3 Ha3HAYCHHE [ONOJIHMUTEIbHBIX Y3JIOBBIX
ITYHKTOB, Ha KOTOPBIC OIMUPACTCA XO/, COCTO?IHII/Iﬁ u3 OﬂHOﬁ JIMHUH. I[JI?I Ha3HA4YCHUSA ITYHKTAa B KaUCCTBEC
Y3JI0BOTO IJIAaHOBOI'0/BBICOTHOT'O OOOCHOBaHUS cliefyeT ycTaHOBUTh Guiaxkku B Tadiune Ilynkrsl IIBO B
cronbnax Y3aoBoit XY u Y3aoBoii H wim B nmomsax napamerpoB Y3iaoBoi XY u Y3ioBoii H B okHe
ITapameTpnI

®opma npeacrabieHusi pedyiabrara: OdopmiieHHass paboTa MperoCTaBiIsIeTCsl NPenoJaBaTesto
Ha IPOBEPKY Ha KOMIIBIOTEPE, WM 110 CPEACTBAM UCII0JIb30BaHMsI 00pazoBaTesbHOro nopraia MI'TY

Kputepnu omeHkM: JIOTHYHOCTh MPEICTABICHHOTO MarepHaja, palMOHAJIbHOCTh BbIOpaHHON
CTPYKTYphI pabOThl, aKKypaTHOCTb. HAIJISIIHOCTh, XapaKTEPUCTHKA B COOTBETCTBUH C PEKOMEHJAIUSIMHU.

- OLleHKa «OTJIHYHO)» CTABUTCS, €CIIM 3aJaHKME BBIIIOJHEHO BEPHO M JaHbl TOJHBIE OTBETHl Ha
BOIIPOCHI.

- OLleHKa «XOPOLI0Y» CTaBUTCS, €CIM X0/ BBIIIOJHEHUS 3a/1aHUsI BEPHBIH, HO ObLIa JIOMyIlEeHa O{Ha
WM JIBE OIIMOKH, MO0 B OTBETAX Ha BOIPOCHI IOMYIIEHA HETOUHOCTb.

- OLeHKa «yI0BJIETBOPHUTEIBbHO» CTABUTCS, €CJIM INPUBEJEHO HEIMOJHOE BBIIIOJHEHUE 3aJaHUs
(ynyiieHsl Ba)kHble TEXHUYECKHE XapaKTEPUCTUKH), JIMOO B OTBETAaX HA BOIPOCHI JIOMYLIEHBI I'pyOble
OLIMOKH.

O1neHKa «HeyA0BJIEeTBOPUTEIBLHO)» CTABUTCS, €CIIU 3a/laHUE HE BBIIIOJIHEHO.



Tema 2.1 Co3nanue nngopmanuonnoi nuudposoi moaean mectHoctu (MLIMM)

IIpakTnyeckoe 3ansitue Ne21l

Komnblorepnasi 00padoTka (BbINOJHEHHE PACYETOB) JAHHBIX BHICOTHOTO 000CHOBAHMS
(npenoOpadoTKa, BbiejJeHHe TPYObIX OIIMOOK U3MepPeHHH, YPABHUTEIbHbIE€ BHIYUCIEHUS) C
ucnojn3oanuem IO

LleJsib: HAYYNTHCS BBIOIHATH KOMITBIOTEPHYIO 00paOOTKY JaHHBIX BBICOTHOTO 0OOCHOBAHHMS

Beinosinus padory, Bel Oyaere:

YMETh:

-Y 8.2.01 MogaenupoBarh IUIOCKYI0 U IPOCTPAHCTBEHHYIO T'€OMETPUI0 KOMIIOHEHTOB
nHpopmannonHoit monenn OKC u aHHOTanMOHHYIO HH(pOPMAITHIO;

-Y 8.2.02 Co3maBath W HacTpauBaTh HEOOXOAWMBIC CBOWCTBA W aTPUOYTHl KOMIIOHEHTOB
nHpopmannonnoit mogenn OKC;

-V 8.2.03 KnaccuduiupoBaTb KOMIIOHEHTHI U 371eMeHThI HHpopManmoHHbix Moaeneit OKC;

-V 8.2.04 ®opMupoBaTb M MPEACTABIATH HEOOXOAUMBbIE HAOOPHI JaHHBIX SJIEMEHTOB
nHpopmanmonnoit moaenun OKC;

-Y 8.2.05 Hcnonw3oBaTh periaMeHTUpOBaHHbIE (opmaThl (ailloB st oOMEHa JaHHBIMHU
nHpopmannonnoit mogenn OKC;

-V 8.3.03 Us3BnekaTh, aHaIM3UpOBaTh, OOpabaThIBaTh JAaHHBIE CPEACTBAMU IPOrpaMm
unpopmanronHoro moaenupoanus OKC;

Marepuanbnoe odecneuenue: nporpammuoe ooecneuenrie KPEJIO HUBEJIWP, nanusie monaeBbix
pabor

3aganme:
1 BBIOTHUTH MTPe10OPaOOTKY, ypaBHUBAHHE U BBIZCIICHHE TPYOBIX OMMOOK U3MEPEHUH.

Ilopsinok BbINOJHEHHS padOThI:

B rpynne IlonpaBku B NpeBbIIIEHNs YCTAHABINBAIOTCA CIIEYIOIINE TOIPABKU:

3a oTiMuMe cpeHel UIMHBI MeTpa KOMIUIEKTa peek oT HoMuHana. Ecnu ¢uaxok ycTaHOBIEH, TO
y4eT MONPABKM B IIPEBBILICHUS IO CEKLUAM 3a CPEIHIOIO JJIMHY METpa KOMIUIEKTa PEEK BBIIIOJIHAETCS.
Ecnu ¢naxxok He ycTaHOBIIEH, TO ONPAaBKa HE YYUTHIBAETCS.

3a pasznuuue TemIeparyp peek Ipu STaJIOHMpoBaHUM. Eciam ¢uaxok yCTaHOBJIEH, TO Y4YeT
MOMPAaBKK 32 pas3jinyhe TeMIepaTypbl PeeK MpH STAJIOHUPOBAaHUMU BblNoNHseTcsS. Eciu ¢unaxok He
YCTaHOBJIEH, TO ITONIPABKA HE YUUTHIBACTCS.

[Ipumeuanue: IlompaBku paccuuThIBalOTCS MO (QopmyiaMm, NpuBeAeHHbIM B "WHcTpykuus 1o
nusenupoBanuto LII, IIT u IV knaccos", uzparensctBo Mocksa THUUT AuK 2004” ctp 66-67.

[Ipumeuanue: Yyer monpaBoK BeIETCS Ha OCHOBAHMHU BBOJA JIaHHBIX (HOMEpa KOMIUIEKTa peeK U
TEMIIepaTypbl) MO KaKAOMY XOJy B Tabiuie Ha Bkianke HuBenupHble Xonpl. 3HaYeHHS IONPABOK B
U3MEpEHHbIE TIPEBBILIEHUSI BBIBOASTCS B BEIOMOCTh IpPenoOpadOTKHU, KoTopas QopMupyeTcss B
COOTBETCTBHH C 3aJIaHHBIM KJIACCOM HHUBEJIUPOBAHUS.

[Tepexon k HOpMaJIbHBIM BbICOTaAM

Ha Bkiiaaxe BBINOJIHAIOTCS CIAEAYIOUIUE TEHCTBUS:

—BBIOOp BapuaHTa BpluncieHne aHOMaldMM CWJIbl TSDKECTH IS y4eTa MOMpaBKH 3a MEPexon K
Pa3HOCTH HOPMAJIBHBIX BBICOT

—3a/1anue 3HaueHus [I10THOCTH Tonorpaduueckoi Macchl.

3HayeHWe aHOMAJIMM CUJIBl TSKECTH M IUIOTHOCTH TOMOTpadpuyecKoi Macchl YUUTBHIBAIOTCS MpPHU
ypaBHuBaHuH | u 11 kitacca 1711 BBIYMCIIEHNS IONPABKHU 3a NEPEXO K pa3HOCTH HOPMAJIbHBIX BBICOT. [Ipn
BBIYMCIICHUH 3HAUYEHUSI aHOMAJIMK CHUJIBI TSKECTH PACCMATPUBAETCS TPH CIIydasi:

—UMEIOTCS IaHHbIE U3MEPEHUS CUJT TSKECTH Ha KaXI0M ITYHKTE;



—3HAa4YeHHS] CUJI TSHKECTH HA KaXKIOM IYHKTE HE HM3MEpsUIMCh, HO Ha PAaiOH HHUBEIWPOBAHUS
HMMEIOTCS TPaBUMETPUUECKHE KapThl, COCTAaBICHHbBIE B peayKIuu byre;

—Ha palOH HUBEJIMPOBAHUS HMMEIOTCS TOJBKO TPaBUMETPUUYECKUE KapThl, COCTABJICHHBIC B
HEMoJIHOM Tonorpaduueckoil peaykuuu (Ha TOpHbIE U BEICOKOTOPHBIE PAOHBI).

Ypasnusanue
Paznmen Bkmowaer B ceOsi moapasnensl: OOmue napamerpbl, BoicoTHble m3Mmepenus, Macuirad
CKO, Pacuer crucTeMaTHYECKOM OLIMOKH.

Obwue napamempol

CoxpaHsATh KOBAapHAIIMOHHYIO MAaTpPUIly - TPOCTABJICHHBINH (JIaKOK 3aJaeT BO3MOXHOCTH
COXpaHCHHS KOBApUAIIMOHHOW MATPHIIbI, HATMYHE KOTOPOH ITO3BOJISIET BBHITIOJIHSITH PACUEThI, CBI3aHHBIC C
OIICHKOW TOYHOCTH 3JIeMEHTOB ceTH. COXpaHEHHBI MPOCKT MpH BKIOUYEHHOM (raxkke CoxpaHSTh
KOBapUAIIMOHHYIO MaTPHUILY MOXET YBEITMYUTHCS B HECKOJIBKO pa3, HO P MMOBTOPHOM OTKPBITHH €0 MPU
BBITIOTHEHUHM pabOT MO OIICHKE TOYHOCTH B3aMMHOTO TIOJIOKEHHUS ITyHKTOB HE MPHUAETCS BHOBb
BBINOJIHATh YPaBHUBaHUE.

PexxuM mpoeKTUPOBaHUS - €CJIH 3a/IaH ATOT (PIaKOK, YCTaHABIUBACTCS BO3MOXKHOCTH TIepexojia B
PEKUM MPOCSKTUPOBAHUS BHICOTHOW CETH.

Y4yer BIUsSHUSA Ha Beca ciaydaiiHOW ommOku. OTNIMI0 MOXKHO HCITOJIB30BAaTh IMPH BBITOJHEHUU
ypaBHUBAHHS C HA3HAYCHHEM BECOB IO JUTMHAM JIMHUHN JUIS XOJIOB BBITOJHEHHBIX B MPSIMOM U OOpaTHOM
HanpaBiieHusX. [Ipu BriroueHHOM (biiare pacyeT BECOB BBINOJHSICTCS C YY€TOM BIMSHUS KBaJPaTOB
CIIy4aiiHbIX OLIMOOK BBIYMCIIEHHBIX 10 PA3HOCTSAM IPEBBIIICHUHN MPSAMBIX U 00paTHBIX X0J0B. Omubka
SIMHUIIBI Beca W TPaHUIBI MHTEPBaja B MPOTOKOJIE YpaBHUBAHHS HE MPUBOAUTCA. B BemoMmocTsx, Tie
npuBoautcs 3HadeHne CKO Ha 1 kKM XoJa JaHHYIO NEPEMEHHYI0 HEOOXOIUMO OTKJIIOYHTH T.K. €€
3HAUCHUE U3MEHEHO BIUSHUEM KBaJpaTa CIIydailHOM OIIMOKH.

Bvicomnvie uzmepenus

[Tapamerp HasnaueHue BecoB, JOMYyCKHM BIHMSET Ha (OPMUPOBAHHME BECOBOW MATPUIIBI TS
HUBEJIIUPHBIX u3MepeHuid. s (popmMupoBaHusT BECOB HMCXOIS M3 3aJaHHOTO KOJIMYECTBA IITATUBOB
HeoOxoIuMo BeIOpaTh U3 Bhimaaatomero cnucka llratusel. Ecou Tpedyercs chopMupoBath Beca HCXOAS
W3 paccTOsTHUM, BeIOepuTe JIJIUHBL.

Macwma6b CKO
Macmitab CKO oTMeTok — mpH MOMOIIM PYyYHOTO BBOJAA WM CHOUHOOKCA 3aJaercs Macirtad
ormetok CKO.

Pacuem cucmemamuueckoii owubKu

Hactpoiika Pacuer cucremarndeckoii ommoOku 1y1st muHuu MeHee 100km. CoracHO HHCTPYKITUH 110
HUBEJIMPOBAHUIO 3HAYCHHE CHCTEMATHYECKOM OIMMOKK JOHKHO PACCUUTHIBATHCS U BBIBOJIUTHCS B
BEJIOMOCTH JIJISl JINHUHM, MPOTSHKEHHOCTh KOTOphix He MeHee 100 km. Ecnu BbiOpaHo 3HaueHue <Jla>, To
3HaueHue Oy/eT paccuuTaHo u ajs JuHui MmeHee 100 kM.

Ilouck owubok

Paznen BkimtouaeT B cedst moapasaens! L1-ananuszu LP-ananus.

L1-ananus

V3en L1-aHanu3 BKiIto4aeT B ceOs CIEIYIONINe HACTPOUKH:

B none MakcumanbHOE YUCIIO UTEpALUN BPYUHYIO WU MIPU IOMOIIM CIIMHOOKCA yCTaHABIUBAETCS
KOJIMYECTBO UTEPALIUM.

VYcranoBka ¢axkka YderT omMOOK HMCXOIHBIX JaHHBIX JJI BBICOTHBIX M IUIAHOBBIX HW3MEpPEHUM
MO3BOJISIET YUUTHIBATh NPU YPABHUTENIBHBIX BBIYMCICHHUAX OMIMOKM HCXOJIHBIX JaHHBIX. McxonHas
nHpopMmanus ans  ommbok BeiOMpaercs w3 crosndia CKO B3aWMHOrO TIOJMOKEHHS TYHKTOB |
OTHOCHUTEJIBHO CTapIIMX KJIACCOB TAOJHMI KJIACCOB TOYHOCTH JUIS TUIAHOBBIX M BBICOTHBIX ceTel (auanor



CaoiictBa mpoekTta pazaen Kiaccbl TOUHOCTH) B COOTBETCTBHMU C Ha3HAYEHHBIMHM KJIACCAMHM HMCXOJHBIX
nyHkToB B Ta0mune [lyakrsl [IBO wim Ha OCHOBAaHWM [JaHHBIX 110 TOYHOCTH, KOTOPBIE BBEI
0JIb30BaTeNb B cOOTBeTCTBYIONMX Moyisix CKO 3T0if TabuIb.

B mone I'pybast BeicOTHasi ommOKa yKa3bIBAIOTCS MUHHMAJIbHbIE BETUYMHBI OMIMOOK, KOTOPbIE
HE00XO0IMMO JTIOKAJIU30BATh.

LP-ananus
CremneHp B METOJIE - MCIOJB3YETCS B MPOU3BOJCTBEHHBIX M IKCIEPUMEHTAIBHBIX pacueTax MHpu
MTOMCKE TPYOBIX OIMUOOK U3MEPEHUH.

Knaccoet mounocmu

AnpuopHBIE CpelHHE KBaJIpaTUYeCKUe OMMOKM M3MEPEHHMH Ha3HA4YaroTCs CHCTEMOW B
COOTBETCTBUM C JAHHBIMHU, ITPUBEJCHHBIMM B TaOIMIAX KiaccoB TOYHOCTH. Ilonb3oBarens B Tabiaumax
M3MEPEHUH BBIOMPAET TOJIBKO CaM KJIACC TOYHOCTH.

B paznene Kmaccel TOUHOCTH NPOM3BOAUTCS PEJAKTUPOBAHME IIOKA3aTeNEed KJIACCOB TOYHOCTH
IJIAHOBBIX U BBICOTHBIX CETEH, CO3/JaHie HOBBIX KJIaccoB. [|Jisl Ki1acCOB TOUYHOCTH MPUBE/IEHBI AIIPUOPHBIE
3HA4YeHUs TOKa3areneil, BhIOpaHHbIE W3 JEMCTBYIOIMX HOPMATHUBHBIX JOKyMEHTOB. OHM (IOKa3aTenu)
OKa3bIBAIOT OIPEAEISIONIEE BIMSIHNE HA pacueT BECOB U3MEPEHHBIX BEJIMUMH IIPH YpaBHUBAHUU

[Ipumeuanue: B Tabnuie K1accoB TOYHOCTH IS BO3SMOXKHOCTH ydeTa OUIMOOK MCXOJHBIX MYHKTOB
IpU ypaBHUBaHUM BKItoueHbl napameTpbl CKO B3aumHoro nososxenus nyHkroB U CKO otHocuTensHO
cTapuMxX KiaccoB. JUIs TPUTOHOMETPUYECKOIO HUBEIMPOBAHUS C LEIbI0 KOHTPOJISI M3MEPEHUN
nobasieHa Jlonyctumast HEBsi3Ka MPSAMOro U 0OPATHOI'O MPEBBILIEHUM ISl CTOPOHBI.

V3en Kitaccbl TOUHOCTH BKIIFOYAET pa3Ieibl:

Husenuposanue

XapaKkTepUCTUKU TOUHOCTH BIIUSIOT Ha OIPE/IEICHUE BECOB Il ypaBHEHUH IONPABOK,
OLIEHKY TOYHOCTH U OTOPAKOBKY HU3MEPEHUH.

Hueenuposanue

JlaHHBIN pa3zen nmpeacTaBiaseT co00i OKHO ¢ BBINAAAIONIUM CIIMCKOM I BbIOOpa Ki1acca TOYHOCTH
u Tabmuny co 3HaueHussMu CKO 15 BeIOpaHHOTO Kiacca.

JUis pefakTHpOBaHUsS IMapaMeTPOB BBICOTHBIX KJIACCOB TOYHOCTHM HaXMHUTE KHONKY TaOiwuua,
BBI3bIBaIONIYI0 quasior Kitaccel TOUHOCTH HUBEITUPHBIX CETEH, MPeACTaBIAIOMUN co00H TabauIy.

KonnyecTBo Ki1accoB MOXKHO WM3MEHUTh, BCTAaBUB WMJIM YyJaluB CTPOKy TaOnuubl. Bcee sueiiku
JAHHBIX B TaONuUlEe SBIAIOTCA peJakTupyeMbIiMH. Tabnuiia uMeer cOOCTBEHHYIO MaHelb MHCTPYMEHTOB
CO CTaHJApTHBIMH KOMaHAAaMHU JJIsi paboOThl ¢ Tabnuied. DTu ke KOMaH/bl CoJepkKaTrcs B KOHTEKCTHOM
MEHIO, BBI3bIBAEMOM I10 MTPaBOW KJIABUIIE MBIIIIH.

Jnst 3a1aHUs TOMMYCTUMBIX BBICOTHBIX HEBSI30K OTPEIaKTUPYHTE 3HAUEHUS B CTOJIOIAX:

Cmenenv mounocmu

Jlist TOoro, 4ToObI PaCCUUTHIBATH JOMYCTUMbBIE HEBSI3KU TPUTOHOMETPUYECKOTO HHUBEIMPOBAHUS 110
JIOTIyCKaM JUIsl XOJOB T€OMETPUYECKOro (HampuMep TEXHHYECKOIro) HUBEIMPOBAHUS, HEOOXOAMMO B
BBINAJIAIOIIEM CIIMCKE KOJIOHKU By HuBenupoBanus ((hopMyssl pacyeTa JOMyCTUMBIX HEBA30K) BBIOPATh
['eomeTpuyeckoe U yCTaHOBUTH AOMYCKH JUJIsl TEXHUYECKOTO HUBEIUPOBAHUSI.

* JlonycTuMas HeBsi3Ka (OT AJMHBI X0/1a), M

* Jlonyctumast HeBsi3Ka (OT KOJIMYECTBA IITaTUBOB), M

[Tpumeuanue: To, U3 Kakoi ssYeWKHU BO3bMETCS 3HaUeHHE K03 (UIIMeHTa, ONpeIesIeTcss HATnIHEeM
3HaueHus B cronbnax Paccrosuusa u lltatuBel TaOnumsl Touku HUBETUPHBIX XOJOB COOTBETCTBEHHO.
Ecnu 3agano 3nauenue PaccrosiHue, 1o k 1 paBeH 3HaueHuio B cronbie JJomyctumas HeBsi3ka (OT JUTMHBI
xona), ecnu 3anaHo 3HaueHue llltatusel, To k 1 paBen 3nadenuto B cronbie Jomyctumas HeBsizka (OT
KOJINYECTBA ILITaTUBOB).



JIsisi KOHTPOJISI PAaCXOXKIACHUN TPSAMOTO W OOPAaTHOTO MPEBBINICHUN JJIi CTOPOHBI HEOOXOIUMO B
KoJIoHKe JlomycTrMasi HeBsi3ka MPSAMOTO M OOpaTHOTO MPEBBIIICHUH T CTOPOHBI K 2 Jj1s1 BEIOpaHHOTO
KJIacca YTOUYHUTH 3HAYCHUE YMOTYaHHUS.

Si — muHa i-i TMHuY;

N — KOJIMYECTBO JIMHHUI B X0y TPUTOHOMETPUICCKOTO HUBCIUPOBAHHUS, P, , I — BCIIOMOTATEIbHBIC
K02 PUITUEHTHI

3HavyeHus KodhPHUIMEHTOB:
®opmyJia "Pockaprorpadus':

Ji‘;mu = kl,’ II['[HM.]

ul=1000,g=1,r=05p=0

®opmy.aa JIAT:

-ﬁmu = kl

ul=100,9=2,r=0,5p=0

®opmy.ia "I'ocerpoii':

S‘l. pea.

p—
Vn

e £

f;mu 1100

ul=100,9q=1,r=1,p=0,5

OGmmii BuA GOPMyIBI s pacdyeTa JOMYCTHMOM HEBS3KHM PACXO0XKIEHHUS MPEBBILIEHHS 110 JUHUM
xXoaa TpI/IrOHOMeTpI/IquKOFO HI/IBCHI/IpOBaHI/Iﬂ BBIITOJIHECHHOI'O HGO}IHOKpaTHO (pr[MO )41 06paTHO, HJIN B
OJIHOM HAITPaBJICHUH):

S gz
f=k|]
U;

rae: k2 — BeIOMpaeTcs U3 sdeek cronbua Tadmauubl JlomycTHMas HEBS3Ka MPAMOTO M 0OpPAaTHOIO
HpeBI)IIHeHI/Iﬁ JJIA CTOpOHBI,

U2 — 3agaercs B GopMyJIe B BHIE KOHCTAHTHI, S — JAJIMHA JHHUM.

3nayeHue K03OOUITUEHTOB TSI TMHUU:

®opmyiia "Pockaprorpadus': u2 = 500, g2 = 0.5
®opmyaa JAT: u2=100,092=1

®opmyua "TIocerpoii': u2 =100,092=1

®opma npeacrapieHust pedyiabrara: OdopmiieHHass paboTa MpeaoCTaBiISeTCs MPENnoAaBaTeNto
Ha IPOBEPKY Ha KOMIBIOTEPE, WM 110 CPEACTBAM HUCIIOJIb30BaHMsI 00pazoBaTenbHOro nopraina MI'TY

Kputepnu oumeHkM: JIOTHYHOCTH MPEICTABICHHOTO MarepHaja, palMoOHAJbHOCTh BBIOpaHHOU
CTPYKTYpBI pabOThl, aKKypaTHOCTh. HAIJISITHOCTh, XapaKTEPUCTUKA B COOTBETCTBUHU C PEKOMEHAAIUSIMH.

- OLleHKa «OTJIHYHO» CTABUTCS, €CJIM 3aJaHHE BBIIIOJHEHO BEPHO M JaHbl MOJHBIE OTBETHl Ha
BOIIPOCHI.



- O1IeHKa «XOPOII0Y» CTABUTCS, €CIIM XOJ BHITIOJHEHHS 3aJaHUsI BEPHBIA, HO ObLIa JOIMYIICHA OJHA
WJIU BE OIMMOKH, TUOO B OTBETAX HA BOMPOCHI IOMYIIIEHA HETOYHOCTD.

- O1ieHKa «yIOBJIETBOPUTENbHO» CTaBUTCS, €CIU IPUBEJICHO HEIMOJHOE BBIIOJIHEHUE 3aJIaHUs
(ymymieHsl BaKHbIC TEXHUUYECKHE XapaKTEPUCTHUKH), JTMOO B OTBETaX Ha BOIPOCHI JOMYIIECHBI TpyObIe
OIITHOKH.

OreHKa «HeyT0BJIeTBOPUTEIbHO0Y» CTABUTCS, €CIIM 3a/IaHUE HE BBHITTOJTHECHO.



Tema 2.1 Co3nanue nngopmanuonnoi nuudposoi moaean mectHoctu (MLIMM)

IIpakTnyeckoe 3ansitue Ne22

Oo6padorka nannbix B I10. IIpeno6padorka nannbix. [lonck ommdok n3mMepeHuii.
YpaBHuBanue.

Ieab: HAy4WTHCS BBIMOIHATH KOMIIBIOTEPHYIO 00pabOTKY HJaHHBIX IUIAHOBO-BBICOTHOTO
000CHOBaHUA

Boinoainus padorty, Bel Oynere:

YMETb:

-Y 8.2.01 MogaenupoBarh IUIOCKYI0 U IPOCTPAHCTBEHHYIO T'€OMETPUI0 KOMIIOHEHTOB
nHpopmanuronHoit mojenn OKC u aHHOTaMOHHYIO HH(POPMAIIHIO;

-Y 8.2.02 Co3maBath W HacTpauBaTh HEOOXOAWMBIC CBOWCTBA W aTPUOYTHl KOMIIOHEHTOB
nHpopmannonnoit mogenn OKC;

-V 8.2.03 KnaccuduiupoBaTb KOMIIOHEHTHI U 3JIeMEHTHI HHpopMamoHHbIX Moaeneit OKC;

-V 8.2.04 ®opMupoBaTb M MPEACTABIATH HEOOXOJUMBbIE HAOOPHl JaHHBIX DJIEMEHTOB
nHpopmanmonnoit moaenun OKC;

-Y 8.2.05 Hcnonw3oBaTh periaMeHTUpOBaHHbIE (opmaThl (ailloB st oOMEHa JaHHBIMHU
nHpopmannonnoit mogenn OKC;

-V 8.3.03 U3BnekaTh, aHaIM3UpOBaTh, O00pabaThHIBaTh JJaHHBIE CPEICTBAMU MPOrpamMMm
unpopmanronHoro moaenupoanus OKC;

MarepuanbHoe obecniedenue: nporpammuoe obecrieuenne KPEJIO JIAT, nannble nojeBbIx paboT

3aganme:
1 BBIOTHUTH MTPe10OPaOOTKY, ypaBHUBAHHE U BBIZCICHHE TPYOBIX OMMOOK U3MEPEHUH.

HOpﬂ)IOK BbIIIOJTHCHU A paﬁon:
- HepeI/IMeHOBaTI) TOYKH B COOTBCTCTBHUU C HOMCpaMU, IPUHATBIMU B FGOI[GSI/I‘-IGCKOﬁ

CTpPOUTENBHOM ceTKH, Puc.24, 25;
—  IlpucBouTts THI — IpeABapUTENbHBIN, Puc.24, 25;

! Pacyer paabusounnm anementon_Dammnna.gdss* - KPEAO AAT 5

®aitn  Mpasxa Bua Pacuersi  Koopawwatnas reomerpus  Pensed  Curysuma  Odopmnenmne Heprewn Begomoctm  Oxwo
Ued A MGY ARNEATDT SEEESE o V| B @ 8 ALK A R

[‘1'“] MNnax & MyrkTe NBO G‘ Cranum Q WsHeperia NBO

BEX v BANY%E W AR B XM AP |
| 3"(. ol & ' Vh..m N, m Em Tun NE Crarye NE M m Tun H
(] [:I 1 6021146,314 3435637172 Pabounit  Heobpabotanm.., 167,569 Pabounit
] P 6021102,737 3436135,269 Paboumi Heobpabortanm... 167,400 ¢ Pabounit
m i 6021189,892 3435139,074 Pabounit  MeoBpaboranm... 165,000 ¢ PaGouni
(] 4 6021687,990 3435182,652 PaGounit  Meobpabortann... 175,000 ¢ Patounit
] 5 6022098931 3436222,425 PabGounn Heobpaborann... 189,867 | Pabouuit
] 6 6021644 412 3435680,749 Pabounit  HeoBpabotann.., 175,000 | Pabouni
] 7 6022186,087 3435226,230 Pabounit  Meobpaboranm... 183,443 ¢ Pabouwn
] 8 6021600,834 3436178,847 Pabouuit  Meobpabotann... 166,378 ( Patounit
() 9 6022142,509 3435724,327 Pabounit  Heobpabortann... 176,282 | PaGounit

Puc. 24



§ Pacuer paszbusounsix anementoe_Qamunna.gds5* - KPEAO JAT 5

®Qaiin  Mpaska Bug Pacuersi Koopaumatnas reomerpur Penved Cutyaums Odopmnenune Ueprewxn Begomoctu  Oxmvo

U HAEGE ABEEAEAFST TSI OB ALK A R

Mnax % MyHxTel NBO 9 Crasum Q Wsmeperns NBO

FRXYVEBAODSE Y AR BXE P

4 @ @ ! Vima N, m Em Tun NE Craryc NE H ™ Tun H
IE A10/80 6022186,087 3435226,230 M Mpegeap Boiunc PaGounii
O A5/B10 6021600,834 3436178,847 W Mpegeap Boiunc Pa6ounit
O A0/BO 6021189,892 3435139,074 M nMpegeapur... Boiuncnenusiit Pabounit
O A5/B5 6021644,412 3435680,749 M nMpeasapur.. Boiuncnennbiit Pa6ouni
O A0/B10 6021102,737 3436135269 M Mpegeap Boiumc Pabounit
O A10/B5 6022142,509 3435724327 W nMpegeap Boiumnc 176,282 @  Pabouwit
O A10/B10 6022098,931 3436222425 M nMpeasapur.. Boiumcnennbiit 189,867 @  Pabouwii
O A5/B0 6021687,990 3435182,652 M Mpegeap Boiumnc W 175000 @  PaGouwit
(] A0/B5 6021146,314 3435637,172 @ nMpegeap Boiumc 167,569 @  PaGouwit

Puc. 25

B okne [lnan HaxaTh Ha JIOKadbHOM nNaHenu WHCTpYMEHTOB «lIpouee» kHomnky «Co3manue
nyHKTay, Puc.26.

& Pacuer pasbusounsix snementos_Oamunns.gdss* - KPEAO AT S

Qaitn  [Mpaska Bua Pacuerst Koopgumatmas reomerpun  Pensed  Cury
D HE G&GE ASBREEFTT S8
'- MyxxTel NBO 9 Craraym Q Wsneperss NBO

! o v | NV RQ ARB R-T-
f " 3431“ X l‘?im

o _|_ 723_;;:;:
H 1

i .

i }r

=4 ’{

n |

o u=°ﬂm
iy I 122: | =

Qaiin  Mpaska Bug Pacverst Koopaumarwasreomerpun Penved Curyaums O Ueprexn B C
DS HERGE A2BSREITTT TS [tw | B @ 18
[Onnw  Bgnpecrwreo @ crawm @ Uswepersnneo

SBXVVBADRER AR BXE L
Vinan N, m Em Tun NE Hwm TunH 13ANEXHOCTE pen
A10/80 6022126,087 3435226,230 W Mpeseapur... 183,443 @  Paboumit Penseduuiit
AS/B10 6021600,834 3436178,847 M TMpeasapwmr... 166,378 ©  Pabouwit Penvedroiit
A0/BO 6021189,892 3435139,074 W Npeasapur... 165000 @  Paboumit Pensedriviit
A5/85 6021644412 3435680,749 W Npeagsapwr... 175000 @  Pabounn Penvedmbii
A0/B10 6021102737 3436135269 M NMpegsapur... 167400 ©  Paboumit Pensedusi
A10/B5 6022142,509 3435724327 W Npegeapur... 176,282 ©  Paboumi Pensedmuiit
A10/B10 £022098,931 3436222425 W TMpepeapur., 189,867 &  PaBouwmit Pensedrvi
A5/80 6021687,950 3435182652 M Mpeasapur... 175000 @  Pabouwi Pensedmuii
AD/B5 6021146,314 3435637,172 M Npeasapwr... 167,563 ©  Paboumi PenvedHbiit
1834 6023016,893 3435601073 /£ Wexoanusit 183,400 ®  Mcxoanwiit Penvedmviit
1932 6022987,8T1 3437237927 /. Wexogmerit 193200 8 Ucoxoammin Penvedmoi
1966 6022705,814 3438964,154 Woxogmeit 196,600 #  MWoxoamsii Penvedmeiit
1646 6021041,490 3436897,024 /. Mcxopnseit 164600 #  Moxoamsin Penseduuiit

Puc.



27

OnmdpoBath UCXOTHBIE TEOIE3NUECKUE MYHKTHI BOJIM3M IpaHuIl ceTKH, Puc.27.

Hameruts mnonoxxkenue cranmuu Cr.l - MecTo ycTaHOBKM npuOopa BO BpeMsl IMOJIEBBIX
pa30UBOYHBIX pabot u co3aTh B 3TOM TOYKE MYHKT, Puc.28, 29.

B Pacuer paabunosmue snemenron_ Dammnanngdss* « KPEJO AAT §

Dan  lMpasxa  Bug  Pacwerw  Koopawwarwan reosnrpin  Penved  Corympmn  Odopmnenne  Uepres
Dl HE NGE Q&#RNEEESY TTLLLEQ (120

v Ratpwrmneo @ crecaw @) Huwpersn oo

SRy BAD S AADXM A
lh‘u N m Iom Tun NE Hom Tun W
AlO/B0 6022106,087 35226200 W Npeasaphr,., 183443 Patounit
AS/D10 6021600834 M 70047 W Npegnapur... 166370 @ Patiounit
AL/BO 6021169,892 3435130074 W NMpeanapur... 165,000 PaBoumit
AN/BS 6021644 412 3435680,749 W NMpeasapur., 175,000 Patiouni
AD/DI0 6021102,737 MI6135,260 W Mpeasapur,, 167,400 Poabounil
A10/B5 6022142, 500 MIS7A7T M Npeanapur.., 176,282 Patounit
Al/BID 6022088,931 3436222425 W Npegaaput.. 189,867 Pabounit
AS/BO 0021687,990 3435182652 W TMpeasapur, 175,000 Patiounit
AD/BS 6021146,014 MIS637172 W Npeanaphr, 167,569 Patounit
1834 6023016,891 3435601,073 Hexoammn 183,400 & Wexopmmin
1932 0022087871 3437237,927 Wexoammit 193200 & Wexoammit
1506 0022705,614 3438904,134 Wexoanuiit 160,600 8 Woroaneit
1646 N)_.'_‘(\vﬂ 400 uﬁ_ﬂou M(Inmnu\ 164,600 "

Wexagrmil
| Crl 6022158,503 3436180,265 W Npeanapir.., 182,400 Paboumil I

Puc. 28

JUid 1osy4eHHs OLEHKH TOYHOCTH 3aIPOEKTUPOBAHHOMN JIMHEWHO-YIJIOBOW CETU IO OIPEIEIICHUIO
koopauHat myHkta Ct.1, Bo Bkiaake CTaHIMH 3alIpOeKTUPOBaTh cTanmuto, Puc.30.
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ﬂ Pacuer pasbunounnix snementos_ Oamunna.gdss® - KPELO AAT 5

Dain  Mpaoxka  Bua  Pacuerst  Koopamuatwan reomerpun  Pensed  Curyaumn  Odopmnenne  Meprewm  Begomocrw  Oxmo
De HE @& @ BOAPEY SRELP mw | w OB ALk
[Mrnam  Bgnpecrwneo] @ cramsw | 6 vameperstn 160

BRX Yy BAO T T AR DXME

Claus Mecro yaa. Adasa Kaacc NE KaaccH VTS (T WeTi TN T TR A—
| Crl l 0°00'00" 05012022 11 paspag, OMC-1 Tpwr. nne, (PK) F'op npo, (e/n)

Puc. 30
Bo Bkianke M3mepeHust 3ampoeKTHPOBATh M3MEPEHHs, KOTOPbIE HEOOXOIUMO BBITIOJIHUTH Ha



3TOM myHkTe, Puc.31.

@ Pacuer pasbusounbix snementos_Oamwnma.gds5” - KPEAO JAT 5

Qaiin  MMpaska Bug Pacuersr Koopaunarvas reomerpus Penved Curyaumn Odopmnenmne Ueprewsm Begomoctw  Oxwvo
DS HE GG AR EoEa nwrwyg o V@ E 4L KAa &4

E Mnan ‘% MyrixTo: NBO @ Crarays Q Msmeperisa NEO

2RX YV BADE Whn BXE B%

Uens Fop. numb, "' Bepr. aum6, *™"  Paccr, M Mpeebiwenne, m Knacc NE KnaccH Meroga onp. paccr.

1834 000'00" 1,000 1,000 14 paspaa, OMC-1 Tpwr. nue. (PK) FopusonTansHoe nponoxenwe (c/a)
1932 1°00'00" 1,000 1,000 14 pazpag OMC-1 Tpwr. uue. (PK) lopuzontanemoe nponoxenne (c/a)
1966 1°00°00" 1,000 1,000 14 paspaa, OMC-1 Tpwr. uue. (PK) lopuzonTansroe nponoxenne (c/a)
1846 1°00'00" 1,000 1,000 14 paspag, OMC-1 Tpwr. Hue. (PK) FopusonTansHoe nponoxenue (c/a)
1834 0°00'00" 1,000 1,000 13 paspaa OMC-1 Tpur. uue. (PK) lopuzonTanenoe nponoxenve (¢/a)

Puc. 31

Ha I'maBHON mnaHenu HMHCTPYMEHTOB, B MaHenu «OCHOBHBIE pacueThl» HaXXaTh KHOIKY
«IIpenobpadoTkay, Puc.32, 33; 3ateM «YpaBHUBaHue», Puc.32, 34.

B Pacuer prstunounue anemeron_ Danunun.gdss - KPEAOD AT 4

Main  Npaoka Bug  Pacver  Koopawwatwan reomerpun  Pensed  Curyauwn  Odopmnenme  Hepres Ormer whowmrotnactey ()
D AR SRl JeRmEREEY 22T (v || ALK a &As 3 7P |e
E]”M" ;';Ol'inn-pu&mu &ﬂvmvanmo Q Cramum Qummmo g‘-wv L Ehwwv- veX

Puc. 32
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Puc. 34
Pe3ynbpTaThl OLIEHKM TOYHOCTH MOJIOXKEHUS ITYHKTA B IPOEKTE JTMHEHHO-YIIIOBOM CETUIOSBIISIOTCS
B cTpouke nyHkTa Ct.1 Ha Bkianke [Tynkrer [IBO, Puc.35.



@ Fici putaen anenwa. 5" - KPEAO QAT 5

Oaln Mpasxs Bua Pacuerw  Koopmwnatas reomerpus  Pemed  Comysunn

Ogopuneme Ueprews Beaowocrn  Oewo

DS HARQY SLRNAERTST XTI w [ B @B ALK A S5 8 FF e ¢ o 2 2 B K
e Zanpewneo @ craosn @ isepevanso
BRXy v BAN W AR BX@E A
Vinan Nowm Ew Tun NE Hwm Tan W 1AANEEMOCTY pEN Knace NE KmaccH CXONE w CXON » CKOEwm CKOH ™
AN0/B0 6022106087  M3526230 M Mpeaespur.. w340 Pabowmi  Pemmegwuch
AVEI0 021600838 3430178847 W Npeasspur... w43 Patosmir Peraedria
2080 6021189292 435139074 W Mpeaeapr.. 165,000 Pebownd  Pensedenid
AVES 3435620749 W Npetsapur... 175,000 Pabosanih Pernedonat
ALBIO &2 36135260 W Npeasspur.. 167,400 Pabownd  Pemoegems
ANVBS 2 M3IST24327 W Npeasapuer 176,282 Pasornis Penodensi
AvB10 & M36222.05 W Npessspw. 189,367 Pabound  Pemedensh
2580 2 Mpeasspur... 175,000 Pabomani Pernedenit
AD/BS & Npeasspur.. 167,568 Pabounit Pemnedenst
1834 602 e ogranit 183400 9  Wcxoznedt Pessedend  d-xmace (ITC)L L. IV xance
1532 S0 Wocogmenit 193200 ¥ Vcopned Pemmedenst  dowmacc (M) L WV enace
1966 60227058 Mexopanit 195600 8 Micxogeait Pessedonadl  d-xmace (ITC) L W ensce
1645 8021041450 Moot 164600 8 WMoropasi Peraegrua S-emace (ITCL L W enscc
o 602158503 3436190265 M Mpeasapur 182400 ©  Pabowsh  Pemedrad 10 pupay OM.  Towr wes, (PK) 0010 2,007 0,007 0.000

Puc. 35

UroObl yBumeTh B OkHe [lmaH »mMIcer

OIINOOK,

BbIOpaTh KOMaHJy [J1aBHOTO MeEHIO

@aitn/CoiictBa mpoekta. B okne «CBoiicTBa mpoekta» B ['pynmne YpaBHHBaHHE HW3MEHUTH CBOHCTBO
DUICchl OMUOOK —yBETUYHUTh MacIITa0bl MIaHOBBIX U BeICOTHEIX CKO, Puc.36.

¥ Kaprowwa npoexra
Ofusme ceeaenma

Cucrena woopamat

Mapasserpes
Wrcpyasenue
Knsccnpwanop
Cratmcrans

[ —
Masrotase wsaseperns
Buucormst wmsepenna

Ul anames
ArtoTpaccupotsmme

¥ Knacom 10umocmn
Nasmoeaie cene
Husrermpossene

W Cncrenss KOORMNMIT, BNCOT, FEONY

Dol 3em3 1OxOMBIC Atsix
AMANIG KOOPAIHAT HCXORMEL ..

Macwirab nnanosea (KO 10000
Macurrad reconms CKO 10000

Ornew

Mpserts

e e

C(l)OpMI/IpOBaTL Be,Z[OMOCTB OICHKHU TOYHOCTH IOJIOKCHHA ITYHKTOB IJId IMIPOCMOTPA U BBIBOJIA HA

I1e4aTh.

Haxatb KOMaHOy ['maBHOTO MCHIOBG,HOMOCTI/I/ypaBHI/IBaHI/Ie/BeJIOMOCTB OLICHKH TOYHOCTH

MOJIOKEHHST TTYHKTOB,Purc.37.

Uepress  Begomocrw  Owwo

200 Mpeactipatorca (3
Ypasmnanme ’
Monck oumbor wamepeni ’

1IRADMOCTY KOORUINAT IRARARHOCO JUACTES

Watnom
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Ne
Karanor nysatos NBO

Beaomocts xoopaunnt

Reaomoctu nonpasos
BEAOMOCTY OUENIN TOMHOE T HIMEPEI B CETM
TEx e cane XapaETEpHETIER CoTi

Braomocth CKO wnmperni

BeAOMOCTN TROADANTHMY XOAOR

XApoKTepnecven Te0A0/MITHAMYK X0ACS

no XOAM

Peamocry 1p xor0

0408 TP

NeA0MOCTI WIREARPIHME X OAON
KBPOKTEPUETMNN HUBEANPIIE KOADS
BeAOMOCTE X OPaKTEPICINE HIBLANRIIX ANHIA

P ) W BwicoT myweton P IV knace

DeAOMOCTH CNNEO® pesmirmi W Kaicor IV knace

Puc. 37



TROMT POWT DAXWEC SR Mo Para 0801 2002

Bef0MOCTL OUSHEN TOUNOCT I NONCEENHA NyNITOR
Ut TONOCTH IMMMROCD IOROND NGDONIMSE Ty 1108 CHTH (D0 CIOD0MAN COTH) 2
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Puc. 38

[To pe3ynpTaTam ypaBHUBaHUS (OPMHUPYETCS BEIOMOCTb, COAEpIKalllas CpelHEKBaJApaTHUECKUe
OIMOKHUIITIAHOBOTO U BEICOTHOTOTIOJIOKEHUS ITYHKTOB CETH, & TAKXKE pa3Mephl U YTIIbI HAKIIOHA TTIOTYOCEH
9JIJINICOB omnoOoK,Puc.38.

B BegoMocTu co3maercsaTabiuiia, B KOTOPOH MPUBOIUTCS OIEHKA TOYHOCTH B3aUMHOTO TUTAHOBOTO
MOJIOKEHUS ITYHKTOB

10 CTOPOHAM CETH. Pacder BBIMONHSECTCS aBTOMATUYCCKU ITOCIICIOBATEIBHO JUISI KKIOWU Iaphl
CMEXXHBIX MMYHKTOB. B TabnuIly BBIBOASTCS CTOPOHBI C MAKCUMAaNIbHOM, MUHUMAaJIbHOW U CPeIHEH MO CeTH
OIICHKOM TouHOCTH, Pric.38.

Coxpanuth Benomocts B nmanky
Pacuer pa30MBOYHBIX 3JIEMEHTOB

Ilepen
JIOTIOJTHUTEIbHEIC JCHCTBUSL.

— [Mynakty Ct.1 HazHauuts Tun X, Y — McxoaHblit;

— [Iynaxty Cr.1 HazHaunth Tun H — Ucxonusiii, Puc.39.

pacucToM pa36I/IBO‘IHBIX QJICMCHTOB IIPOU3BCCTU

BriOpats komanay I'maBaoro mento Pacuetsl/OI'3/Pa36uska,Puc.40.

n Caoicrea E CparmerTyl va.Xx

nyrecTes (80 (1) v
Mapamerp 3Havenne
Vinn Cri
N,m 6022158,503
Em 3436180,265
Tun NE Woxogment
Craryc NE Ypasuennsiit
Hwm 182,400
Tun H B Noogrent
CrarycH Ypasuermuiit

Lo
B

H (3an), m

im

Mpunagnexnocts pesvedy
¥3

Knacc NE

KnaccH

Yanosoit NE

Yanosoit H

CKO NE, m

CKON, M

CKOE m

CKOH, M

3a6noxmposan NE
3a6noxmposan H
Kossermapuit

Penvedruii

1 paspag, OMC-1
Tour. e, (PK)

[Broxenme

Puc. 39
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@aitn  MNpaexa Bua Pacversi  Koopauuarmas reomerpua Pensed Curyaumn  Odopmnenn

e AA & Mpegobpaborka (L34 U JHEE
™™ 2y ny Mowck ownbox »
Ypasnusanue 4
iFRx 9=
Wmas éj Pacuer raxeomerpun Cratyc NE
1966 28  Cdopmuporats HueenmpHbIE XOAbH e
L L or3 > o} Zeanynxra
1954 2 Uenouxa
1646 1% Mpeo6pasoeanue xoopanHar npoexta : ;
Cri 13 Napamerpsi npeobpazoeanua o P
A10/B10 6022098,931 3436222,425 M Mpeasaput 5% Mapamerpus..
Puc.40

Oxno «OI'3 nmns pa3OuBku» mnepemectuth B rpymmy BkIaaok [lman, [lynxter [1BO, Cranuuu,
N3mepenus, Puc.41.
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Puc. 41

OxHo Ilnan nepeBecTy B MIaBalOUIUil peXXUMHU Pa3MECTUTh B LEHTPAJBHOW YacTH IJIABHOTO OKHA
npoekTa. /{1t 3TOoro HakaTh JIEBYIO KJIABUIILY MBIIIM B 00J1aCTH 3aXBaTaoKHa (3arojioBOK) M, yAep>KUBas
ee, mnepemecTuTh. llo Mepe ABMXKEHHS Kypcopa IporpamMma aBTOMATHUYECKH IPEIJIOKHUT MECTO IS
MapKOBKH, OCBOOOK/asi MPOCTPAHCTBO PSIIOM CLEHTPAIbHOM 00JIacTbhiO, BBIOpAB HYKHYIO 00J1acTh
JUTSL TApKOBKH, OTITYCTUTH KJIaBHIY MBITIH, Prc.42.
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Ha noxanbHOI maHenu HHCTPYMEHTOB B JieBoi Tabmiuie okHa «OI'3 i pa30uBKU» HaXaTh KHOIIKY
«/106aBUTH TOUKH OMOPBI», BUHTEPAKTUBHOM peXUME B IIaBaromieM okHe [lman HaxaTts Ha yHKT CT.1.
[Iporpamma aBTOMaTHYECKH BHECET B CTPOKY KoopauHatbilcxomHoro nynkra, Puc.43.

Ha nokanbHO# maHenu HHCTPYMEHTOB B IipaBoit Tabmauiie okHa «OI'3 mist pa3OuBKU»HAKATH
KHOTIKY «Jl00aBUTh TOUKUOPUECHTUPOBAHUSI», B MHTEPAKTUBHOM PEXHUME B IUTaBaroiieM okHe [lnan
HakaTh Ha MyHKT 1966, 3aTem mociieroBaTeIbHO Ha BCE BEPIIMHBI KBaIpaTOBCETKH, Puc.43.
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Puc. 43

HporpaMMa ABTOMATHYCCKU BHOCUT KOOPAHWHATLI ITYHKTA OPUCHTUPOBAHWA 1 BBIHOCUMBIX TOYCK,
pemact 06paTHLIe reoAC3NUYCCKUC 3aJa9U U BBITIIOJIHACT pacyeT pa36I/IBO‘-IHBIX 9JICMCHTOB, Puc.43.

Jns nonyuenust «Benomoctn OI'3 st pa3OMBKM» BEpHYTCS B JIEBYIO TaONUILy, HaXaTbh KHOIKY

«J100aBUTh TOUKH ONOPBI», 3aTEM KHOIIKY
«Benomoctny. IIporpamma copmupyer Benomocts, Puc.44.

TPOAKT. PACMAT PAIOHBOMHLIX ANOMONTOR Tara: 07 01 2022

Oor3 ans pasbuakn

Tavka onopu: G Xi | 6022158503 Yi o | M36980 265
Vlu-lu OPHEITHPORONIN. i 1066 X! 6022705814 Y: 15664 'lﬁl
Wnan 1oMkm [up yron Fopus nponok | Yron or 6asnca | Bepr yron | Npessienne W YoM
N e A X X | )
AMDB1o ALER LY 12981 65'50'06 56001 1467 Al0B10
ASB10 100" 08 44" BOTOTY 1019604 e 16,022 AWB10
ADB10 1822626 1066.724 103°33'46 0r4gan 15.000 AVB10
Aoh 2001767 1140608, 20 oy BT AV
=3 - PPIRTER 116003 PR 0| 7400| “ANBS
A10/B6 26715927 456.219 189'06'40 0°4606 6118 ADBS
ADBO 210806 142201 Tannar Ao 17,400 A0
ASBO 20404458 110,003 165'5270 02304 7400 ABBO
A10m0 e E W AE 00 I A0
Puc. 44

Coxpanuth Benomocts B marky, rje XpaHsaTcs Qailiibl KypcoBoro npoekruponanusi, Prc.45.



Il CoXpananine AOKyMenTa X
. V) MNonex: BEAOMOCTH MNPOT
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Yoopuaosnry, ¥ Houan nanxs . 0
B OGuenmnie obuextul A Mnan
I Pabounit cron 20 pexabpa
i Novanorwiit guck (C:) Anr
e JNOKANUNBIA guck (D) v < >
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Tun daitnar | Aoxyment Word

Shunaeva Terw:  [loGasste KAONEROE CAOBE

] Coxparae sckmsm

A Cxpuims naneu Cepine = Coxpannrs Ormena

Puc.45

®opma npencraBieHusi pe3yabtata: OdopmiieHHas paboTa MPEIOCTABISLCTCS MPEIOIaBaTEIIO
Ha TIPOBEPKY Ha KOMIBIOTEPE, WK [0 CPEACTBAM HCIIOJIb30BaHUs 00pazoBaTebHOro nopraina MI'TY

Kputepun omeHKHM: JOTMUYHOCTH MPEIACTABICHHOTO MaTepHaia, PalMOHAIBLHOCTH BBIOPAHHOM
CTPYKTYpHI pabOThl, aKKYpPaTHOCTh. HAIJISIHOCTh, XapaKTEPUCTUKA B COOTBETCTBUHU C PEKOMEHAAIUSIMH.

- O1leHKa «OTJMYHO)» CTaBUTCSA, €CJIM 3a/IaHHE BBIMOJIHEHO BEPHO M JIAHBI IMOJHBIE OTBETHI HA
BOITPOCHI.

- O1eHKa «XOPOII0Y» CTABUTCS, €CIIM XOJ BHITIOJHCHHS 33JJaHUSI BEPHBIA, HO ObLIa JOIYIICHA OHA
WJIM JIBE OIIMOKH, INOO B OTBETAaX Ha BOIMPOCHI IOMYIIIEHA HETOUHOCTbD.

- OnieHKa «yI0BJIETBOPUTEIbHO» CTaBUTCS, €CIM IPHUBEICHO HEIMOJIHOE BBHITIOJIHCHHUE 3aJaHus
(ynyiieHsl BaKHbIE TEXHUYECKHE XapaKTEPUCTUKH), JIMOO B OTBETAaX HA BOIPOCHI JOMYIIEHBI TpyObIe
OIITNOKH.

OneHKa «HeyA0BJIeTBOPUTEIbHO0Y» CTABUTCS, €CIIU 3a/IaHUE HE BBITIOJIHEHO.



Tema 2.1 Co3nanue nngopmanuonnoii nudgposoi moaean mectioctu (MIIMM)

IIpakTnyeckoe 3ansitue Ne23

Co31anue cxeMbl IJIAHOBO-BBICOTHOT0 000cHOBaHMs. Co3/1aHHe M KOMIIOHOBKA YepTesKeil.
IoaroroBKa u BBINYCK BeIOMOCTEMH

Ieab: HayuuTbcsd BBIIOJIHATH KOMIBIOTEPHYIO O0O0paOOTKY JaHHBIX IUIAHOBO-BBICOTHOTO
000CHOBaHUS, MOATOTABIMBATH YEPTEKH U BEOMOCTH K BBIITYCKY,

Beinosinus padory, Bel Oyaere:

YMETh:

-Y 8.2.01 MogaenupoBarh IUIOCKYI0 U IPOCTPAHCTBEHHYIO T'€OMETPUI0 KOMIIOHEHTOB
nHpopmannonHoit mosenu OKC u aHHOTaIMOHHYIO HH(OPMAIIHIO;

-Y 8.2.02 Co3maBath W HacTpauBaTh HEOOXOAWMBIC CBOWCTBA W aTPUOYTHl KOMIIOHEHTOB
nHpopmannonnoit mogenn OKC;

-V 8.2.03 KnaccuduiupoBaTb KOMIIOHEHTHI U 3JIeMEHTHI HHpopMamoHHbIX Moaeneit OKC;

-V 8.2.04 ®opMupoBaTb M MPEACTABIATH HEOOXOAUMBbIE HAOOPHI JaHHBIX SJIEMEHTOB
nHpopmanmonnoit moaenun OKC;

-Y 8.2.05 Hcnonw3oBaTh periaMeHTUpOBaHHbIE (opmaThl (ailloB st oOMEHa JaHHBIMHU
nHpopmannonnoit mogenn OKC;

-V 8.3.03 U3BnekaTh, aHaIM3UpOBaTh, O00pabaThHIBaTh JJaHHBIE CPEICTBAMU MPOrpamMMm
unpopmanronHoro moaenupoanus OKC;

Marepuanbnoe obecneuenue: nporpammuoe obecriedenne KPEJIO TOIIOI'PA®US, nanubie
TMOJIEBBIX PaboT

3ananne:

1 Co3aath MI1aHOBO-BBICOTHOE OOOCHOBAHUE
2 TloaroTOBUTH YEPTEKHU

3 IToaAroTOBUTH BEIOMOCTH.

ITopsinok BbINOJHEHHS PadOTHI:

1. IMmopTupoBaTh NPOEKT TONOCHhEMKH B HacToibHOE [10

- Ha3nauuTe npoekTy cieayromiie cBOUCTBa:

—macmrab crémiu 1:500;

—TOYHOCTb TIJIAHOBBIX U3MepeHui — « TeomonuTHbIA X0 1 MUKpOTpHAHTYISIIHUs (3.0')»; 1Mo BBICOTE
- Tpur. Hus. CD.

- BBINOJIHUTE ypaBHUBaHUE U3MEPECHUI.

2 Co3naTh TOYEUHBIE TEMAaTHUYECKUE OOBEKTHI

Toueunsiit Tematnyeckuii 00beKkT (TTO) — 3eMeHT MECTHOCTH, pa3Mepbl KOTOPOTO HE MOT'YT ObITh
oroOpakeHbl B MaciuTabe Tomorpadudeckoil kapTsl (Iu1aHa) u3-3a ux manoctu. TTO nokanusyercs
TOYKOW ¢ BHEMAcIITaOHbIM ycI0BHBIM 3HaKOM (Y 3). [Ipumepbl TOUEUHBIX 0OBEKTOB — penephl, OTAEIBHO
CTOSILUE 1€PEBBS, MAMIATHUKH, oniopsl JIDII u 1. 1.

Jnst cozmanus TTO mpennasnadeHsl kKoMaHael MeHIO [loctpoenus/ ToueuyHwnid OOBEKT, AJIA
penaktupoBaHuss — KomaHasl MeHIo Iloctpoenus/ PemaktupoBaTh ToueuHbld 00bekT. Co3naBaTh U
penaktrpoBaTh TTO MOXKHO Takke ITPU OMOIIY YHUBEPCAIBHBIX KOMaH/ MeHIo [locTpoeHust.

CemaHTHYECKHE XapaKTEPUCTUKU TEMATUYECKOTO O0BEKTa MOTYT ObITh OTOOpa)KeHbI B MOJIENHU B
MOAMNKUCH (B COOTBETCTBUHU C BUOM IMOJIKUCH, 33JaHHBIM B KiaccudukaTope).

3 Co3nath TMHEHHbIE TEMAaTHYECKHE OOBEKTHI

Jlunennprii temMatnueckuii 00bekT (JITO) — ayeMeHT MECTHOCTH, TPEICTABICHHBIH B MOICIH
00BEKTOM KJaccu(ukaTopa ¢ HEOOXOIUMBIMH CEMAaHTHUECKUMH XapaKTepUCTUKaMU B BHJIE JIMHUM,



0TOOpakaeMoOi COOTBETCTBYIOIIUM YCIOBHBIM 3HakoM. [lmanoBas reomerpusi JITO 3amaercst B BHIE
MOJIMJIMHUM, BBICOTHOE MOJIOKEHUE ompenensercs ero mnpoduieM. [Ipumepbl THHEWHBIX OOBEKTOB Ha
KapTax M IUJIaHaX: KOMMYHUKAalUWU (HAa3eMHBbIE W TOA3EMHBIC), CYIIECTBYIOIIHME aBTOMOOHIIBHBIC H
YKEJIe3HbIE I0POTH U T. [I.

N3o6paxenune JITO Moryr HOMONHATH MOANMKMCHA KPATHBIX, HEKPATHBIX H PYOJEHBIX IHKETOB,
yKa3arejau KWJIOMETPOB, YCIOBHbIE 0003HAUEHUS Hayasla/ KOHIIA X0/a, PUCKH, Y3 0TOOpa)KeHUsI BEpIINH
yrnoB. lupuna JITO moxer ObITh HE BhIpaykeHa B MaciuTade IiaHa.

Jnsa co3manus u penaktupoBanus JITO mnpenHa3sHaueHbl YHMBEPCAIbHBIE KOMAHJBl MEHIO
ITocTpoeHnus.

B nanenu mapamerpoB ansa JITO 3amaroTcst cienyromue mapaMeTpbl: OOBEKT Kiaccupukaropa,
CIIOl XpaHEHMsI, HallpaBJICHUE, NHKETaxX, BbicoTHoe mnosioxkeHue JITO, HacTpamBaercsi co3jnaHue u
0TOOpakeHHE 3JIEMEHTOB YCIOBHBIX o00Oo3Hadenuit JITO (BepmuH YrioB, Hayajla W KOHIIA TPACCHI,
yKazareynel KWIOMETPOB, IMKETOB KPAaTHBIX, TOUEK pyOIEHOCTH, PUCOK, IMKETOB IPOU3BOJIbHBIX).

Komannp! penaktupoBaHus MO3BOJSIOT U3MEHATH JUIMHY MacKH; pefakTupoBath napamerpsl JITO;
U3MEHATh TEOMETPUI0 MACKM IIyTeM pEJAaKTUPOBAHMS TAHTCHLIHMAIBHOIO XOJa WM SJIEMEHTOB
3aKpYTJIEHUs, U3MEHATH KOH(PUIYypalUI0 TAHTEHIMAIBHOTO XoJa 0e3 WM3MEHEHHUS T€OMETPUU MACKH,
paboTaTh ¢ MUKETaXeM M BEpPIIMHAMH YIJIOB MAaCKH, CTHPATh W Pa3AeisaTh MAaCKy WM OOBEIUHSITH JIBE
MacKd B OJHY, U3MEHSITh T'€OMETPHUIO 3BEHHEB U CETMEHTOB, J00aBIIAThH, MEepEMEIIaTh U yAAIATh Y3JIbl
MacCKH, yJISTh MACKy WJIH XPaHSIIUICS 32 MACKOW Ha0Op MPOCKTOB MpoduIei.

B co3naBaemsiii u penaktupyemsiii JITO MoxxHO ckonupoBaTh napameTpsl panee coznannoro JITO

u3 M000ro MpoeKTa B COCTaBe TEKYLIEro Habopa HpPOEKTOB (KHOIKa E Ha JIOKAJbHOW IaHENIN
HMHCTPYMEHTOB KOoMaH/ibl [lapamerpsl).

IIpu co3manum umu penaktupoBanuu JITO moxer ObITh ompeneneH ero npoguib. BeicoTHOe
nostoxkenue JITO onpenensieTcss OMHUM U3 CIOCOOOB (C TOCTOSTHHOW BBICOTOM, C TMTOCTOSIHHBIM YKJIOHOM,
JMHEWHas MHTEPHOJSALMS U CIUIAH-UHTEpHoisuusa) B rpynne napamerpoB [Ipoduias oObexTa KoMaH.
co3manud u penakrupoanus JITO. B kauecTBe HCXOOHBIX JaHHBIX MJI HMHTEPHOJSLUUU OOBIYHO
BBIOMPAETCS CJIOM C TOYKaMH, UMEIOIMMH BBICOTHI, U YKa3bIBAE€TCSl 3HAYCHUE INPEBBIIICHUS Ul BCETO
oObekra. Co3gaHHbI TakuM oOpa3oM npoduiib o0beKTa yaoOHO MCIONb30BaTh Kak '"mepeceuky" s
CyIIECTBYIOIMX KoMMYyHUKauil. [Ipodmis oobexTa B JanHOM citydae XpaHuTcs 3a Mackoit JITO B miane
Kak nosnuauHus. [Ipu nepexosae B npoduiib U3 3TON MOTUIMHUU aBTOMaTUYECKU CO3/1a€TCsl POOIbHBIN
npodwmis JITO B Buae QpyHKIIMOHANBHOM MacKu, KOTOPBIH MOXHO OTpEIaKTUPOBaTh B OKHE Mpopuiis U
3aTeM nepenaTh B IUIaH.

C nomompto koMauabl Iloctpoenus/ Ilpodwns JluneitHoro oOwekta (B rpymme IlapameTpsl
npoduisi) macke JITO moxxHo npucBouts cBoi HIT mpoduneit u3 madnona. Ecnu y macku ects cBoit HIIT
npoduieii, To AaHHbIe B rpadax ceTok npoduis 3Toi Macku Oynyt nepeonpeaeneHsl. Komupyemsbie
JTaHHBIE PACIIPOCTPAHSIOTCS HA BCIO JUIMHY CO3/1aBa€MOIl MAacKH.

4 CoznaTh IUIOIIAHbIE TEMAaTUYECKHE 00BEKTHI

[Tnomanunoit Tematuueckuii 00bekT (IITO) — smeMeHT MeCTHOCTH, MPEACTABIEHHBIM B MOJENH
00BEKTOM KJIacCU(pUKATOpPa € CEMaHTHUYECKHMMM XapaKTEepUCTHKaMM B BHJIe HEKOTOpOW objactw,
OTPaHMYEHHOW 3aMKHYTBIM KOHTYpOM. JIMHuS KOHTypa oToOpaxkaercs rpaduyecKkoil Mackod WU
COOTBETCTBYIOILIUM YCJIOBHBIM 3HAKOM (OAHMM WJIH HECKOJbKMMH JIMHEHHBIMH TEMATHUYECKUMU
oObekTamu). Ilnomans oObekTa, Kak MPaBUIIO, BBIAENSETCS ILIBETOM, IITPUXOBKOW WIIM YCIOBHBIMU
3HakaMu. [Ipumeps! II0MAaAHBIX 00BEKTOB — 3[JaHU4, JIeC, 00JI0Ta U T. [I.

Jnsa co3manmss u pepaktupoBaHus IITO npenHa3HaueHbl yHUBEpPCAJIbHbIE KOMAaHABI MEHIO
ITocTpoeHus.

5. OTpenakTUpoOBaTh TEMATHIECKHUE OOBEKTHI

6. 3yunth yHUBEpCaIbHbIE KOMAHABI JUIsl pa0OThI ¢ TEMAaTHYECKUMHU 00bEKTaMHU

7. Ilonnucare TeMaTndeckre 0OBEKTHI

[Monnmucey mpexacraBisgeT coOOW TaOMUIy, COCTOSIIYIO M3 OJHOW WJIM HECKOJBKHX S4eeK. Y
Temarnueckoro oobvekTa (TO) MokeT OBITh Kak OJIHA, TaK U HECKOJBKO MOAMKUCEN pa3IudHOrO BUAA U
colepkaHusa. B coctaB moamucu MOryT BXOAMTH TEKCTBI, CHUMBOJIBI, CEMAHTUYECKHE CBOMICTBA U
MepEMEHHBIE.



[Toanucu TOYEUHBIX, JIMHEHHBIX, IUIOMAAHBIX TeMaTthdeckux oO0bektoB (TTO, JITO, IITO), a
TaKKe TOAMUCH YCIOBHBIX oOo3HaueHui Tpacchl AJ[ m JITO MoXHO co3maBaTh W peJaKTUPOBATH B
polecce co3anusi camMux 00beKTOB. CyIIECTBYIOIMINE TIOIMUCH MOXHO PEIaKTHPOBATD.

Co3ganue moamuceld B MOJEIHM JOCTYMHO Toybko misg Toro TO, nnsa xortoporo B Pemakrope
Knaccugukaropa Ha3HaYEeHBI TOMUCH XOTS ObI B OTHOM JHMAaIa30HE MacIITadoB.

Jlst Toro, 4ToOBI B MOJIEH I onpeaeseHHoro TO MOXHO ObIIO CO3/1aTh MOJIUCH, B OTIACIHBHOM
npuioxkennu Pegakrop Kinaccudukaropa HeoOxoauMo 3apaHee:

- CO3/1aTh CaMU MOJNUCH (BUJ U TIApaMETPhl) I MOCIEAYIONUX Ha3HAYCHUH MOAMUCEH 00beKTaM
Kkiaccudukaropa;

- Ha3HAYUTh HEOOXOAMMBIE IOJIUCH JUIS JAHHOTO BU/Ia TEMAaTUYECKOTO 00BEKTa, XOTSI ObI B OJJTHOM
nuanazone Macmrabos. [loanucu BEIOMPAIOTCS U3 YKCTIA CO3/IaHHBIX.

Cozpanue noanuceit g TO B MOJENN - aBTOMAaTUYECKU M MHTEPAKTUBHO

[Moanucu TO co3xaroTcst B MOJIETN B COOTBETCTBUU C HACTPOHKaMu (ITOJIOKEHUE, OTCTYI, BRIHOCKA
U T. J1.), KOTOpbIE 3a1aHbl ais 3tux noanuceir B Pemaktope Knaccudukaropa. Ecnu moammcn st
nanHoro Buga TO He Obutu HasHaueHbl B Penakrtope Knaccudukaropa, To B MOJENU MPU TMONBITKE
co3naTh noanucH i Takoro TO mosiBUTCs COOOIIEHNE O HEBO3MOXKHOCTH OTIEPALINH.

[Toanucu MOXHO cO3[aBaTh B MOJENIU JTUOO aBTOMAaTUYECKH (MPOTrpamMMHO), JTUO0 MHTEPAKTUBHO
(YkazaHueMm MecTa MoANUcH B rpadguueckoM okHe). B mapamerpax moanucu OyneT NpUCyTCTBOBATH HMS
MOJINKCH, KOTOpoe OepeTcs u3 Kinaccudukaropa.

Hnst cozmanmst moxmucerd TO mpernnaszHaueHa komanna Iloctpoenus/ Iloamuchk TemMaTndeckoro
00nexTa/Co31aTh.

[Toanucu MOXXHO cO3/1aBaTh KaK aBTOMaTHUYECKU, TAK U MHTEPAKTUBHO.

- B xomanmax cosganusa TTO, JITO umm IITO - co3manme moamucu I coszgaBaemoro TO
BO3MOKHO TOJIbKO aBTOMaTUYECKH.

- ABTOMaTHYeCKHI BapUaHT CO3JaHMs TMOJIUCH BBIOMPAETCS B OKHE MapaMEeTpOB ITHUX KOMaH], B
Hactpoiike Co3/1aBaTh aBTOMaTHYECKHU.

3nauenus napamerpa Co3naBaTe aBTOMATHYECKU:

- Hem — oTMeHa aBTOMaTH4€ECKOI'O CO3/1aHUs B TeKyllel koMane. Ecinu mapamerp HacTpauBaercs B
KoMaHze co3naHus camoro TO, TO IOCTymHBIE NMOAMMCH IOJb30BATENb MOKET CO34AaThb B KOMAaHJE
[Toctpoenust/ Ilognucy TeMaTuueckoro oobekra/ Co3aarh (Tae TakKe MOXKHO BbIOpaTh MHTEPAKTUBHBIN
100 aBTOMAaTHYECKHUH Croco0).

- /la, B TekylieM uana3oHe MaciiTaboB — MOANKUCH OyIyT aBTOMaTHYECKH CO3/1aBaThCs B TEKYIIEH
KOMaHJle, MpPUYEM TOJBKO JUIsI TEKYIEro Juana3oHa MaclTaboB (€CM OHM Ha3Ha4eHbl IS 3TOrO
nuanaszona B Penakrope Knaccudukaropa). ms noanucu 6epercs u3 kiaccudukaTopa.

- 151 co3iaHusl KOHKPETHBIX MOANHUCEN B MOJIENH, B MapaMeTpax KOMaH/Abl HAlIPOTHB TPeOyeMBbIX
MMEH ToAnucell HeoOXoauMo ciaenath HacTpoiiky CozmaBarh. Ecnm s Bcex moanucei yCTaHOBJICHO
3HayeHue He co3naBate, nossisiercs cooOmienue: "JlomkHa co3aBarbes X0Ts Obl oHa noanuce”. Ilocne
3akpbITHs cooOuienus TO co3maercs.

- [la, BO Bcex AMana3zoHax MacHITaboB — MOANUCH OyIyT aBTOMAaTHYECKU CO3/1aBaThCsl B TEKYILEH
KOMaH/ie JUIsl BCeX TMara3oHOB MaclITa00OB B COOTBETCTBMM C Ha3HAUEHHBIMH MOAMUCIMHU I KaXKI0TO
u3 auana3zoHoB B Penakrope Knaccudukaropa.

[Ipu BBIOOpE aBTOMaTHM4ecKoro crocoba, mist TO mporpammoil OyayT CO31aBaThCS TOJIBKO T€
NoJHCcH, Ui KoTopblx B Penakrope Knaccuukaropa (npu HazHaueHuM noanucei mist takoro TO) B
napametrpe Co3aaBaTh aBTOMaTH4ecku ObuTo BeIOpaHo 3HaveHuwe — J[a. Ecnmu y TO yxe ecth XoTs ObI
0JIHA TIOJITUCh, aBTOMATHYECKOE CO3/IaHNE TIOJNUCH JIJIs1 HETO HEBO3MOXKHO.

[Ipy MHTEpaKTHMBHOM CO3/1aHUU, MOJIMUCU BBIOMPAIOTCSA TOJIH30BATEIEM M3 YHUCIA JOCTYMHBIX -
b0 B OKHE MapaMmeTpoB, JMOO KypcopoM B pabodem oxHe. Ilomp3oBaTenb caM  yKas3bIBaeT
MECTOTIOJIOKEHHE MOAMHCH.

B 3aBHCHMMOCTH OT THIIAa TEMAaTUYECKOT0 00BEKTA, CO3JaHHe MOANICEN NMEET CBOM OCOOCHHOCTH:

a) Coznanue noamnwuceit st TTO



- IIpu MHTEPAKTUBHOM M aBTOMATHYECKOM CO3/IaHUU MOJIUCH pacroiaraioTcs oTHocutesnbHo TTO
B COOTBETCTBUHU C OTCTyIaMmu, 3agaHHbIMU B Pemakrope Kiaccudukaropa u ¢ yuyerom yria moBopora
npyrux nognuceit nanHoro TTO.

- [lonmucu, KoTOphle HEOOXOAUMO CO37aBaTh, JHMOO BBHIOMPAIOTCS B OKHE IapameTpoB, JHOO
CO3/aI0TCA UHTEPAKTUBHO.

- [Ipn unTepakTBHOM co3manuu noamuceit TTO, ux HEoOXoauMO yKazaTh KypcopoM. [lommucu,
JOCTYMHBIE s co3fanus (oHU ObuTH Ha3HaudeHbl jis ganHoro TTO B Pemaktope knaccudukaropa),
HaxoaiTcsl B "MOCTymHOM" COCTOSIHUM U BBIJCICHBI B paboueM OKHE I[BeTHOM pamkoit. Jls
(baKTl/quCKOI‘O CO3JaHus 331/1 noanucu TTO HeoOX0auMO BEIOpATh KypCOPOM.

 Tekcm ve g 83

[Ipumepsl cocTosTHUS TOATIHCEH (CM. PHC.):

- CcJIeBa - MOJIUCH B JJOCTYIIHOM COCTOSIHMM, IIOKa He co3naHa Juis TO (B mpumepe - B OMpro30BOH
paMke);

- CIIpaBa - MOJIKCh YK€ co3/1aHa (paHee oHa OblIa B JJOCTYITHOM COCTOSIHWH, 3aTEM Ha HEe yKaszaju
KypcopoMm). Jlo mpuMeHEeHHs KOMaHIbl MOANMKUCH OyJeT HAXOAUTHCS B PEIAKTUPYEMOM COCTOSIHHH (B
IpUMeEpE - B KPACHOM pamke).

0)Co3nanue noanwucent 1 JITO

- PaccrositHue OT MacKu ¥ OPHEHTAIMs CO3/1aBaeMOM TIOITUCH OIPEICIISIFOTCS B COOTBETCTBHH CO
3HAYCHUSAMHU, 3aJaHHBIMH IS Hee B pritoskeHnn Pepakrop Kinaccudukaropa, v mpu co31aHUM HE

peIaKTUPYIOTCSI.

- IIpu aBTOMaTUYECKOM CO3/IaHUU TTOITUCH CO3AIOTCS C IIaroM, KOTOphIi 3a1aH B Penaktope
Knaccudukaropa. ABTOMaTHuecKoe CO3/IaHU€ MOAMUCEN JOCTYITHO, €CITM Y 00bEKTa €I11€ HET CO3/JTaHHbIX
B MOJICITH MOIIHCEH.

- [Ipu MHTEpaKTUBHOM CO3/IaHUU TMOJIHICH "BUCUT" Ha Kypcope, 1 HEOOXOANMO yKa3aTh/3aXBaTUTh
TOYKY Ha MacKe WJIM BHE €€ - JIJIsl ONpPeIeTICHUS MOJIOXKEHUS MOAMUCH B0 Macku. [Ipu sTom noanuck
MOHO pacroJiaraTh Mo JJMHE TOJILKO B Mpeenax MacKu.

[Tpumeuanue [Ipu penakTupoBaHUM pa3MeIEHUs MOANKUCH M0 JUIMHE JIMHUU MAackU B MPUJIOKEHUN
Penaxkrop Knaccudukaropa ans nonoxenus Han nunuedt npu 3HaueHun azumyta 3BeHa 0° 179°59°59°
OHa BCEr/la pacroyiaraeTcsl cjieBa OT JMHHUU (€CId CMOTPETh OT HAayalbHOM TOYKM K KOHEYHOH TOYKe
3BE€HA), a MpHU 3HadeHuu azumyta 3BeHa 180°00°00° 359°59°59° — cnpaBa ot nuHuH. 1 monoxeHus
[lon nunueit — Bce HaoOopot. Ilpu mepemermieHnu MNOANMCH, MPH MEpPEXOJe OT OAHOIO Juarna3oHa
3HAUEHUS a3UMyTa K JPYroMy - MOJIUCH "NEPECKAKMBAET' OTHOCUTENIBHO JIMHUM, COXPAHSAsS 3HAYCHHE
OTCTyIa OT JIUHUHU.

Jlia onpeneneHus MOJI0KEHHS MOANNUCH, B OKHE TapaMETPOB MOYKHO TOYHO 3a/1aTh PACCTOSIHUE OT
Hayajla UM KOHLa O0BEeKTa, Ha KOTOpOM OyAeT co3JaHa MOJANMUCH. Takke MOKHO OTpEIaKTHPOBATH
CEMaHTUUYECKHE CBOMCTBA.

BriHocka noanucu co3gaeTcs K Macke B TOUKE MPOEKIUH MOANNCH Ha MacKy.

B)Coznanue noanuceit 1 [1TO

- IIpu aBTOMaTHMYECKOM CO3/IaHUU TMOAMMCH pACIIOJIaraeTcs B COOTBETCTBUM C YCIIOBUSIMH,
3agaHHbIMH B Peakrope Kiaccudukaropa.

- [Ipy MHTEpaKTUBHOM CO3[JaHUM MOJIMUCH MOXKHO pacrosaraTh B JII0OOM MecTe mMojenu. B okHe
[IapaMEeTPOB MOJKHO OTPEJaKTUPOBAaTh CEMAHTUYECKUE CBOMCTBA, TAaK)K€ MOXHO TOYHO 3a1aTh
KOOPJIUHATHI IPUBSI3KU MOJIKCH.

- BriHOCKa IOANIMCH CO3/IAETCsI K TOUYKE MPUBSI3KU MOIITUCH.



5. BBINOIHUTE PENAKTUPOBAHKE MTOAIIUCEN

PenaktupoBanue - mepemenieHue M MOBOPOT moamucerd - Bo3MoxkHo miaa TTO, JITO, IITO,
nepeceukn Tpaccsl AJl. PenaktupoBaHMe MOXKHO BBIIOJHATH KaK WHTEPAKTUBHO (IIPM IIOMOIIU
VOPABISIOIUX TOYEK TMOJMUCH), TaK W YKa3aHMEM 3HAa4eHHH MapaMeTpoB IMEepeMEIICHHUs B OKHE
[IapaMeTpoB. 3HAYEHUS CMELIEHUI pacCUMTBHIBAIOTCS U 3aJalOTCS OTHOCHUTEIBHO IPEIBIIYILIErO
MOJIOXKEHHUS MTOINUCEH.

PenaktupoBanue noamnuceil BO3MOYKHO JByMsI CIIOCOOaMu:

- PenaktupoBanue coszaBaeMbIX MoAMMCEd Ha 3rtamne co3gaHus camoro TO. PemaktupoBanue
MIPOU3BOINTCS] UHTEPAKTUBHO B TpaQUUECKOM OKHE MOCTIE 3aXBaTa YIPaBJIAIONUX TOYEK ITOAIUCH.

- PenaktupoBanue cymectByromux noanucei B komanae Iloctpoenus/ Iloanuck TeMaTuieckoro
oobekta/ PemaktupoBarth. BO3MOXKHO pemakTHpOBaHME KakK OTACIbHOW NOJNHMCH, TaK M TPYIIIBI
noanuceit. [IpeaBapurenbHO yka3bIBaTh 00BbEKT, KOTOPOMY ITPUHAJIEKAT MOIMUCH, HE HYXKHO.

Crioco0b1 BEIOOpA TPYIIIBI OITHCEH:

- KypcopoM B pexuMme 3axBar TekcTa (yaepkuBas kimapuimm <Shift> wmm <Ctrl>, yka3piBaem
peaaKTUpyeMble MOAINUCH);

- C MIOMOIIBIO JOCTYIHBIX KHOIOK JIOKAJTbHOM MaHeNIn BHIOOpD  MPSMOYTOJBHOW  PaMKoOM,
IIPOU3BOJIbHBIM KOHTYPOM, IIO MacKe.

B koManze He0oOX0aMMO Ha)kaTh KHOMNKY JokanbHOU maHenu [lepemectuts/ [loBepHyTh moamnucw,
[IOoCJIe 4Yero OTPENaKTHPOBaTh IIOJOKEHUE MNOoANucedl MO0 MHTEPAaKTUBHO (3aXBaTOM YIPABISIOLIUX
TOYEK), MO0 B mapamerpax. JlomycTuMo cHavana NPUMEHUTh HHTEPAKTUBHOE PEAAKTUPOBAHUE, a 3aTEM
YTOYHUTH 3HAUEHUS IapaMETPOB MEPEMELLECHUS.

PenaktupoBanue moamuceld Mpu MOMOIIM YHPABISIONUX TOYEK TAaKKE€ BO3MOXKHO B KOMaH[E
penaxkTupoBanus napamerpos I1TO.

[Ipy MHTEpaKTUBHOM pPEIAKTHPOBAHMHM HEOOXOAMMO 3aXBATUTh OMPEICICHHYIO YIPAaBISIOLIYIO
TOUKY JJIsl IEpEMELIEHHUS WK TOBOPOTA.

[Moamucu Bcex TunoB TO HMHTEPAKTUBHO PENAKTUPYIOTCS C MOMOIIBI0 YETHIPEX YIMPaBISIOLINX
TOYEK:

- Ilepemenienne noanucei OCyIeCTBIAETCS IPU OMOIIHN YIIPABJISAIONIMX Touek 1, 2, 3.

- [ToBOPOT moANMMCEN OCYIIECTBIIAETCS NPH TIOMOIIM YIIPABJISIOMIEN TOUKH 4.
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IIpu 3axBare Touku 1 ocymecTBisieTcs BepTukaibHoe nepemerienue noanucu. s JITO, tpacest —
nepeMenieHre o HOpMail K Macke.

IIpu 3axBare TOYKM 2 OCYHIIECTBIAETCS TOpPU30OHTaJIbHOE MepeMmenieHue noanucu. [ns JITO,
Tpacchl — NEPEMEILIEHHUE BI0JIb MACKH.

[Ipu 3axBaTe TOUKM 3 MOANMKUCH MEPEMENIAECTCS MPOU3BOIBHO B Jr000e MecTo monenu. st JITO,
Tpacchl — epeMelieHne Bo3MoxxHo B npezenax JITO, Tpaccsl.

[Moanucu TTO Bpamatorcss Bokpyr neHTpa todeuyHoro oowvekra. Ilogmucu I1TO u JITO, tpaccs
BpalIalOTCA BOKPYT TOYKU MPUBSI3KH TTOIIUCH.

ITpu noBopote noanucei JITO, tpaccel u IITO B rpynmne [IoBOpOT OKHa mapaMeTpoB JOCTYITHA
HACTpOIika BEIOOpA MOAIHUCEH, KOTOPBIE OYyIyT MOBOPAYNBATHCS.

st TTO mpu moBOpOTE OJTHOM TOJMKUCH BCE MOMUCH TTOBOPAYNBAIOTCS HA TOT YK€ yTOJI.

Hns ynanenust moamuced mpenHazHadeHa komauaa [loctpoenws/ Iloamuch TeMaTHYECKOTO
oObekTa/ Y 1amuTh.



IIpu sTOM MOXET OBITh yJajieHa OJHa MOANWCH HJIM TpyNmna IOANUCEH B COOTBETCTBHU C
HacTpoWKo# mapamerpa Bribop moamuceit
8. CoxpaHuTh HaOOP MPOECKTOB

9 CdopmupoBaTh BEIOMOCTH, COXPAHUTh MX Ha pabodeM CTOJE B MAalKe W OJUH pa3 BHIBECTH Ha
reyaTh:

—xkatasior nyHkros [I1BO;

—XapaKTEPUCTUKHU TEOJIOJUTHBIX XOJI0B;

—OLIEHKHM TOYHOCTH I10JIO’KEHUS TYHKTOB;

—XapaKTEPUCTUKHU XOJ0B TPUTOHOMETPUUECKOTO HUBEIIUPOBAHUS.

» W3yuutb paboTy C TOTOBBIMH BEIOMOCTSIMU

Benomoctu B popmare RTF MoxHO OTKpBITH B mpriioxkeHun Microsoft Word mnm B TekcToBOM
penaktope WordPad, orpeakTupoBaTh U BBIBECTH HA TEUYATh.

Jlnst mpocMOTpa, pemakTUpOBaHHWS M medath Bemomocteid B ¢gopmare HTML mnpennasHadeHo
crnenuanpHoe npuwioxenue Pemakrop Bemomocren. B npuinoxeHMM MOXKHO pEJAaKTHUPOBAaTh KaK caMy
TabJIMIly BEIOMOCTH, TaK U €€ TEKCT, a TAK)KE MapaMeTpbl CTPAHUIIBL.

[IpuiiokeHre OTKpBIBAETCS aBTOMATHUYECKU I10CJIE NMPUMEHEHHUS KOMaHJAbl CO3/JaHUS BEIOMOCTH,
ecnu napamerp CoxpanuTh = C npenBapUTEIbHBIM MPOCMOTPOM, a TaKke No KomaHzae Penaktop
Benomocren u3 MmeHro Begomoctn.

Benomocts B ¢popmate RTF M0XHO MOArpY3UTh B YEPTEKHYIO MOJAENb B OTIEIbHBIA MPOEKT, a
3aTeM Pa3MECTUTh MOJrPYKEHHbIE JaHHbIE HEOOXOAMMBIM 00pa3oM M oTpenaktupoBarh (Cm. Mmmopt
¢aiinoB PRX, DXF, RTF u pactpos B UM).

Benomocts B popmare HTML moskeT ObITh pa3MelieHa HeTOCPEACTBEHHO B POEKTax UepTex u B
MPOEKTaxX JPYTUX THUIIOB IMpPU YCIOBUHM, YTO B JTUX MPOEKTAX JOCTYNHO IIOCTPOEHUE TEKCTa
(IToctpoenusi/Tekct, merox Co3nats). [yt 3TOro HeOOXOMMO BBITIOTHHUTD CIIEAYIONINE ACHCTBUS:

- OTKpHITH aiin BenomocTtu B hopmare HTML,

- BBIJICIUTH JaHHbBIC C TIOMOIIBI0 KOMaH bl Beienuts Bee (ropstuune kiapuim <Ctrl+A>),

- CKOIMpOBaTh BbIIEJICHHBIE JaHHBIE B Oydep oOMeHa ¢ momolslo KoMmaHasl KomupoBaTh
(ropsiume knasumun <Ctrl+C>),

- co37aTh TEKCT B Mmpoekre ¢ nomoimbio merona Cozpate komanzasl [loctpoenus/Tekcr.
BceraButh B HEro CKONMPOBAHHBIE JAHHBIE M CO3/1aTh IPU HEOOXOIMMOCTH TPAHMIIBI
TaOJIUIIBI U STYCEK.

Takoit crtoco0 mo3BOJIsIET MAaKCUMAJIBHO COXPAHUTh BUJT U (hOpMaT siueek 11adJIoHa.

» Co3znaHue 11abJIOHOB BEZOMOCTEH

[ITaGnoHBI BETOMOCTEN CO3MAIOTCS B CHeUaIbHOM mnpuioxkennu Pemaktop IllaGionoB, kKoTOpoe
IIOCTABJIIETCS. BMECTE C CUCTEMOM.

C nomo1pl0 KOMaH[ HPUIIOKEHUS MOKHO CPOPMHUPOBATH CTPYKTYpPY BEAOMOCTH, BBIOpATh THI
A4yeeKk, BUJA MX OToOpaxeHus u ¢Qopmar coxepxkumoro. Co3naHHble MMAOIOHBI COXpAHSIOTCS B
OMOIMOTEKE pa3IesieMbIX PECYpPCOB.

B mpunoxennn no komanne Co3maTe 3amyckaeTcst MacTep Ui CO3/aHUS HOBOro Ia0joHa
BEJIOMOCTH OIPE/IEJICHHOI0 TUIA C MHANBUAYAIbHBIMI HACTPOUKAMH.

Cuenapuii paboTbl MacTepa mabIoHOB:

- BeiOupaercs Tun maonoHa.

- Bribupaercs cucrema, u3 KOTOpoit OyyT nepeaaBaThCs JaHHbIE.

- BeiOupaercs Tun BeIOMOCTH U3 JOCTYNHBIX B JAHHOW CHUCTEMe, 3aTeM M3 Habopa JaHHBIX,
COOTBETCTBYIOILIIETO ATOMY THUIy BEIOMOCTH, BBIOMpAIOTCS JaHHBIE, KOTOpbIE OYyAyT
HCTIOJIB30BaHbI B Ma0j10He, — J[aHHBIC BEIOMOCTH.

- BeiOupaercs BuI peaCcTaBICHUS JaHHBIX.

- Omnpenensercs cocTaB JOMOTHUTEIbHBIX JaHHBIX U MECTO MX Pa3MEIIEHUs B BEJJOMOCTH.

- HacrpauBaroTcs napameTpbl CTpaHHULIBIL.

[locne 3aBepuieHust paboOThl MacTepa IOJb30BaTesNeM (OpMHUpYyeTcs CTpyKTypa IabioHa U
Ha3HAYarOTCs TUIIBI STYEEK.



Kpome naHHBIX BeIOMOCTH, B IIAOJOHE B KaueCTBE THIIA SYEEK MOTYT BBHIOMPATbCS MEpeMEHHbIC
CUCTEMBI U IIEpEMEHHbIEC BEJOMOCTH.

[Tpu GpopmMHupOBaHUN BEAOMOCTH B CUCTEME MEPEMEHHBIM CHUCTEMBI MPOTPAMMHO NPHUCBAUBAIOTCS
COOTBETCTBYIOIIME 3HAUEHUS M3 CBOMCTB HabOpa MPOEKTOB (HACTPOIKA MEPEMEHHBIX CHCTEMBI IS
11a0J0Ha BEJOMOCTH aHAJOTMYHA HACTPONKE NEPEMEHHBIX Ui 11a0joHa IITaMIla JJis 4epTeka — CM.
IIpUMep Ha CTpaHULIE C onucaHueM paszzaena CeMaHTHYECKHE CBOWMCTBA U MpuMeuaHus auanora CoiicTsa
HabGopa mpoekToB).

[lepeMeHHBIM BEJOMOCTH IPHUCBAUBAIOTCS COOTBETCTBYIOIIME 3HAYEHHUS W3 aKTUBHOTO IPOEKTA.
JUig KaXk10i BEIOMOCTH IIPEelyCMaTpUBAIOTCs CBOM IIEpEMEHHbIE BetomocTu. Hanpumep, 115 BeaoMocTu
VYT710B NOBOPOTA, MPSAMBIX U KPUBBIX, IEPEMEHHON BeAOMOCTH sBisieTcs: Mms macku.

PaboTa 1o co3maHuio U peAaKTUPOBAHUIO IMAOJIOHOB BEJOMOCTEH MOJPOOHO ONMKMCaHa B CIPaBKE K
npuinoxenuto Pegakrop [1labmoHoB.

B rnaBHOM MeHIO OOJBIIMHCTBA THIIOB IPOEKTOB, B KOTOPHIX BO3MOXXHO (HOpMUpPOBaHHE
BEJIOMOCTEH, MPUCYTCTBYET MYHKT MEeHIO BeromocTu ¢ KOMaHgaMu CO3JaHUS Pa3IMYHbIX BEAOMOCTEH.
Ha3BaHusa xOMaHJ COBIANAIOT ¢ Ha3BAHUSAMU CO3/1AaBACMBIX BEAOMOCTEH. [l BCEX BHIIOB BEAOMOCTEH
CIICHapui CO3MaHMA B LIEJIOM OJMHAKOB: B IMaHENIH IapaMeTpOB KOMAaHJbl BBIOMpaeTcs MIa0IoH
BEJOMOCTH M BBINOJHSAIOTCS HEOOXOIMMBIE MEPCOHATbHBIE HACTPOMKU M MHTEPAKTHBHBIC NEHCTBUSA (B
3aBHCHMOCTH OT THIIa BEJOMOCTH).

[Tocne BpIOOpa KOMaHIBI CO3JAHUS BEIOMOCTH IIOJIB30BATENIb MOXKET HACTPOUTH (GUIBTP IS
BBIOOpA Macku HY:KHOTO THNa (rpymnna Beroop nmo ¢puistpy).

YcranoBkoii pnaxkos (tpacca AL, JITO, TpybonpoBon, rpaduyeckast Macka, CTpyKTYpHast JTHHHUS)
MO>KHO OIPEIeTIUTh, KAKHE 00BEKTHI OYAYT AOCTYIIHBI 7S 3aXBaTa.

B rpynmne nnst yno6cTBa paboThl C OJHOM M TOU YK€ KOMaH/I0i B TEKYIIIEM CEaHCE MOKHO HACTPOUTH
napametp [loaTBepkaenue BpiOOpa mabdioHa:

- Ecnu 3Hauenue napamerpa Hem, TO Ipu KaKJIOM O4YE€pPEIHOM BbI30BE 3TOM KOMaH/bI B I10JI€
napamerpa Mms mabnona Oyaer oToOpakaThCs MM I11a0JIOHA, BRIOPAHHOTO IMOCJIETHUM
IIPU NPEABIAYIIEM BbI30BE ATOMH KOMaH/bI.

- Ecmm 3Hauenue mapamerpa /la, TO NpU KaKIOM OYEPEAHOM BBI30BE ITOW KOMAaH[bI B
napamerpe Mwms mabimona HeoOXoaumo OyJaeT 3aHOBO BHIOMpPATh MIA0JIOH BEJOMOCTH B
nuanore Beioop [lla6iona BeqomocTu.

[Tapametprl IlepemenHble BeqoMocTH U JlaHHBIE BEJOMOCTH OTOOpPa)KalOT COOTBETCTBEHHO
KOJIMYECTBA IEPEMEHHBIX M JIAHHBIX, MPEIYCMOTPEHHBIX A BEAOMOCTH 3TOoro tumna. M3 kaxzmoro
rapaMeTpa BbI3bIBAE€TCS OJIHOMMEHHBIN JHAJIOT C MOJIHBIM CIIMCKOM, COOTBETCTBEHHO, IEPEMEHHBIX WIIN
JAHHBIX BEJIOMOCTH, a TaKXKe HH(OpMAIMel 0 TOM, KaKue U3 HUX UCIOJIb3YIOTCS B BHIOPAaHHOM IIA0JIOHE.

B rpynne IlepeMeHHble CHCTEMBl aBTOMAaTHUECKH YCTAHABIMBAETCSI COOTBETCTBUE MEXKAY
NEpEMEHHBIMH B I1a0JIOHE M NIEpEMEHHbIMU B CIIMCKE CBOMCTB Habopa mpoekToB. ['pymnma mapameTpos
MPUCYTCTBYET B NAHENIM MapaMEeTPOB, €CIU B BBIOpaHHOM HIa0JOHE ecTh siuelku Tuna llepemeHHbIE
CHUCTEMBI.

UToOBl IPOCMOTPETHh BEIOMOCTh MEpE/ €€ coXpaHeHueM, /it napamerpa CoxpaHUTh HEOOXOIUMO
BbIOpaTh 3HaueHue C mpeABapUTEIbHBIM IMPOCMOTPOM. B 3TOM ciydae mocie HaxaTus KHOIKH
[IpuMeHnTH co31aHHas BEIOMOCTh OTKPOETCS B NMpuiiokeHnn Pegakrop Bemomocreit 1t ee mpocmMoTpa,
penakTupoBaHus U coxpaHeHus B popmare HTML.

[Ipu BbIOOpe 3Hayenust CoxpaHuTh = be3 mpocMoTpa BeIOMOCTh (WM TPYMIy BEJOMOCTEH -
MaKeTOM) MOKHO COXpaHuTh B ¢aitnax popmaroB HTML, RTF nmm * XLSX, *.XLS (97-2003).

» Co3maTh BEJIOMOCTh TEMATHYECKHX OOBEKTOB JUII HaOOpa MPOEKTOB CO3JIaHHOTO Ha
MIPaKTUYECKOM 3aHATUU

Benomoctun Temarnyeckux OOBEKTOB co3daroTcsi B mpoekre [lnaH reHepanbHBIE M cojaepikar
MH(POPMAIIHIO O TEMAaTHYECKUX 00BEKTaX, 00bEAMHEHHBIX 10 3aJaHHOMY KPUTEPHUIO M CIPYIITUPOBAHHBIX
[0 OINpEeNeJIeHHbIM CEMaHTHUYECKUM, T€OMETPUYECKUM U JpPYyruM Xapakrepuctukam. Kpurepuu u
XapaKTepUCTUKHU 3afaroTcsl mnojib3oBaresneM. Benomoctn TO Moryr ucnonb3oBaThCsl 711 MHIKEHEPHBIX
M3bICKaHUH, MPOEKTUPOBAHUS T€HEPATIbHBIX IUIAHOB M aBTOMOOUIIBHBIX J10pPOT.



Benmomoctu TemaTHuecKnX OOBEKTOB Pa3IMYalOTCSA MO TUMY OOBEKTOB (TOUYCYHBIE, JIMHEHHBIC,
TJIOIIAIHBIE OOBEKTHI) U IO CITOCO0Y BHIOOPa 00BEKTOB (110 TUIOMIAIKE, BAOIb JUHUH, TIEPECEKAIOIINECS C
JIMHUEH).

- Bemomoctn TTO mno momaake: BEAOMOCTH KOJIOJIEB, MOJEPEBHON CHEMKH, MaJbIX
APXUTEKTYPHBIX (POPM, STIEMEHTOB 03EJICHCHUSI.

- Benomoctu JITO no miom@aake: BEAOMOCTH MHXXEHEPHBIX KOMMYHHUKAIIMM, BOJOOTBOIHBIX
YCTPOMCTB.

- Benomocts IITO no mioniaake: BEIOMOCTH SKCIUIMKALIMY 3IaHUH U COOPYKEHUH, KUJIBIX U
OOIIECTBEHHBIX 3/IaHUI U COOPYKEHUH, TPOTYapOB, JOPOKEK, TUIOMIAIOK.

- Bemomoctu IITO, mepecekaronuxcsi ¢ BBIOpaHHBIM JUHEHHBIM OOBEKTOM (HAmpUMep, C
MIPOEKTUPYEMOM TPACCOi): BEIOMOCTH BOJHBIX MPETPajl, 3eMJICTIOIb30BaTEICH.

- Benomoctu JITO, mepecekaromuxcs ¢ JUHUEH: BEJOMOCTH IEPECEKAEMbIX IMOJ3EMHBIX U
Ha3¢MHBIX KOMMYHHKAIUMW, NPUMBIKAHUNA U IIEPECEYCHUMN, UCKYCCTBEHHBIX COOPYKECHHUU
(TpyO).

- Bemomoctu TTO Baosb JHMHUM: BEIOMOCTH HAJIUYMsI W TEXHUYECKOTO COCTOSIHUS
JIOPOKHBIX 3HAKOB, PEIIEPOB.

- Benomocts JITO B1OIL TMHUU: BEAOMOCTH KOMMYHHUKAIIUN B/IOJb TPACChl, HCKYCCTBEHHBIX
COOpPYKEHHI (MOCTOB).

[Tpu moxroroBke mabiaoHOB Begomoctel (Y cranoBku/Penakrop 111a6i1oHOB) BEIOUpAOTCS 00BEKTHI
KkiaccuuKkaropa, s KOTOPBIX OyIeT CO3/1aBaThCsl BEIOMOCTb.

[Ipumeuanue B BegoMocCTh MOMAgyT TOJIBKO T€ TEMAaTHYECKUE OOBEKTHI, KOTOphIC: a) ObUIH
BBIOpaHbl B CHUCTEME MPU CO3JAaHUU BEJOMOCTH; O) CChUIAIOTCS Ha BbIOpaHHBIE B IIaOJIOHE ATOU
BEJOMOCTH O0BEKTHI Kilaccuukaropa. CeMaHTHYECKHE CBOMCTBA BBIOPAHHBIX JJISi BEIOMOCTH OOBEKTOB
Kiaccupukaropa aBTOMAaTUYECKH [00ABISIOTCA B CIHMCOK JAaHHBIX BEAOMOCTH (KpOMe BEIOMOCTH
CeMaHTHYECKHX CBOMCTB TEMAaTHYECKHX OOBEKTOB).

BHUMAHMUME! Jns toro, 4roObl 3HaueHUs cemaHTuueckux cBoiictB TO oroOpasunuch B
BEJIOMOCTH, HEO0OXOIUMO, BO-TIEPBBIX, 3aJaTh TaKU€ CEMAaHTUYECKHE CBOWCTBA y OOBEKTOB
kinaccudukaropa, Ha KoTopble ccpuiatoTcsi 3TH TO, a BO-BTOpBIX, BBHIOpATh ITH CBOWCTBA B HIA0IOHE
BEJIOMOCTH.

B mabnonax mpexycMoTpeHa BO3MOXKHOCTh COPTUPOBKU TEMATUYECKUX OOBEKTOB MO OJHOMY WITU
HECKOJIbKUM JIaHHBIM, a B I1a0JIOHAX BEIOMOCTEH CEMaHTUYECKMX CBOMCTB — TaKXKe IO IMPOCKTaM H
cnosaM. Jlns 3Tux ueneil mpenHazHaueHa TPYNIUPOBKA, YCIOBUS KOTOPOHM 3aar0TCsl MPU CO3JAaHUU WITU
penaKTUPOBAaHUU 1IA0JIOHA.

['pynnupoBka MO3BOJSIET BBIMOJHATE MaTeMaTHUYECKHE OMNEpalud CO 3HAYEHHMSIMH JIaHHBIX
BEJOMOCTH, HalpuMep, ONpPEeIeNsiTh KOJIMYECTBO 3HAYCHMH M HUX CyMMy. Takum oOpa3oM, MOXKHO
CO3/1aBaTh CIEUU(PUKAIMKN C ONpeAeIEHUEM KOIMYecTBa OOBEKTOB, UX CYMMapHOM JUIMHBI, TUIOIIAIU U
T.IL.

Jns co3pgaHMsl BEJOMOCTH Ka)KJOTO THUIA MpeAHA3HAUYE€Hbl CBOM IPEABAPUTENBHO CO3/IaHHBIE
11a0JIOHBI M COOTBETCTBYIOIAs KOMaH/a B MeHIo . Kaxias komana obecnedurnBaeT BO3MOKHOCTh BbIOOpa
TEMaTUYEeCKNX O0BEKTOB KaK M3 BCEro TEKYIIEro Habopa MPOEKTOB, TaK U U3 ONpPEAENIEHHOr0 MpoeKTa 1
CI10s1.

CneuunanbHas komMaHna PemakTtop BemoMmocTeil OTKpBIBAaET MPUIIOKEHHE, C MOMOILIBI) KOTOPOTO
MO>KHO IIPOCMaTpUBaTh, pEJaKTUPOBATh U BBIBOJUTH HA NI€YATh Pa3IMUHbIE BEAOMOCTH.

» CoxpaHUTh BEJJOMOCTH TEMaTHIECKUX OOBEKTOB

10 BemonHuTh 3KCopT npoekTa B [1nan reHepanbHblif. 3a1aTh UMs IPOEKTa

- HaGopy npoexToB npucBouth nMs «Tomnorman.

- BBINOTHUTE TOCTPOECHUE MTOBEPXHOCTH HA 00BEKTE (CO3/1aTh HOBYIO IPYIITY TPEYrOJIbHUKOB).

- Ha Tomomiane He TODKHBI TPHUCYTCTBOBAaThH W30BITOUHBIE MAaHHBIC (Hampumep, peéopa
TPUAHTYJISILIUH, CBSI3U TAXEOMETPUU U T.I1.).

11 ChopmupoBath MiaaHIIET:

—HCIob30BaTh mabnon M 500 1;



—3aI0JIHUTh BCE MIEPEMEHHBIE M0 TUIAHIIETA.

12 Coxpanuth ueptéx B popmare «.PDF» u mpoekt B ¢dopmare «.OBX» Ha pabodem crome
KOMIIBIOTEpA B MAIIKE.

B cucremax CREDO III okxonuaTtenpHOE€ O(OpMIICHHE W BBITYCK TI'papUUYECKUX JTOKYMEHTOB
(uepTexkell M IUTAHOB) BBINOJIHAETCS B OKHE YepTexku 1o JaHHBIM dYepTexxkHod wmoaenu (UM).
®opMUpOBaHUE JaHHBIX JJI YEPTEKHOW MOJEIIN IIJIaHA TPOUCXOANUT B OKHE ILJIaHA.

[IpenycMoTpeHO co3maHKMe YepTeKed IulaHa, MPOJOJIBHOrO M MOMEPEeYHOro mpoduiiel, ueprexa
paspesa, a TakKe KOMIUIEKCHBIX YepTeKel U IUIaHILETOB.

UYeprexHass MoOjeNb IMpenHa3HaueHa A O(OpMIIEHHS NPOTPaMMHBIMU CHOCOOAMH uepTexen
MIPOEKTHOM TOKYMEHTALUU B [TOJIHOM COOTBETCTBUHU C TPEOOBAHUSAMH HOPMATHUBHBIX JOKYMEHTOB.

UYeprexHast MOJEINb ONPEAEIAETCS KaK IBYMEPHOE, INIOCKOE MpeoOpa3oBaHUE TPEXMEPHON MOJEIH
MECTHOCTU UM TPOEKTHBIX COOPYKEHUU MO0 MPOEKIUil 3TuX Mozened mpoduie U MONepeUHUKOB.
CoOTBETCTBEHHO PA3JINYAIOT YEPTEHKHBIE MOJICIH IIJIaHa, MPO(UIIST U MONIEPEYHUKOB.

@opMUpOBaHKE JaHHBIX JJI KXKJIOM MX 3TUX MOJENIEH MPOUCXOIUT B COOTBETCTBYIOIEM OKHE: B
OKHE TulaHa (GOpMUPYIOTCS (h)parMeHThI Ui YepTeXel IUlaHa, YepTex el KOJIOHOK BhIPaOOTOK, B OKHE
npoduneit popMupyroTcs OaHHbIE IS 4yepTexHoW mozenu mpoduneil. [IpeoOpasoBaHue 37eMEHTOB
IJ1aHa UK TpoQuIIsl B 3JIEMEHTHI YepTeXka BBIIOIHIETCS IPOrPaMMHO IIPU IIEPEX0/I€ B OKHO YepTexku 1o
COOTBETCTBYIOIIUM KOMaHAaM CO3JaHHs YepTexkel (cxem).

[Tpu 5TOM opmupyeTcss HaOOp MPOESKTOB YEPTEKEH C ONPEIETICHHON CTPYKTYPO (PUKCHPOBAHHBIX
y3J0B, B KOTOPBIX aBTOMAaTHYECKH pa3MEILAIOTCS BCE CO3/1aBa€Mble€ YEPTEKU U CXEMbl B BHJE
camocTosITeNbHBIX NpoekToB Yeptex. Ilocne Toro kak cosianuch MPOEKThI yYepTexel (cxeM), CBS3b
AJIEMEHTOB Ha YEPTEeXke C FJIEMEHTaMU IUIaHa WK poduis Tepsercs.

B oxne UepTexxu JaHHbIE YEPTEKHOU MOJIEIN MOTYT OBITh AOpaOOTaHbl MOJIb30BATENIEM IIYTEM HUX
pEOaKTUPOBAHUSA U CO3/IaHUSI HOBBIX AJIEMEHTOB, @ 3aTE€M BBIMYLIECHbI B BHJI€ YEPTEXKEH W IJIAHIIETOB,
JIOTIOJIHEHHBIX TEKCTaMU U TaOJIMLaMU, WJIK SKCIIOPTUPOBAHBI.

[Ipu cozmanuu UM MOTryT KCIOJIB30BAThCA MPEABAPUTENBHO MOJITOTOBJICHHBIE MIAOIOHBI, YTO B
3HAYUTEJILHOMN CTEIEHU YCKOPSIET MPOLIECC CO3AAHUSI YEPTEKEH.

ITpu nepexojie B OKHO YepTexel U3 OKHA MJIaHA WM OKHA PelaKTUPOBAHMS KOJIOHKU (OPMHUPYETCs
HabOp MPOEKTOB YepTexkell MIana, U3 okHa npoguie — Habop MpoeKToB yepTexxen npodunen. Kaxapiii
13 HabOpPOB UMEET CBOIO CTPYKTYPY (PUKCHPOBAHHBIX Y3JIOB.

UYepTex co3aaercs OJJHOBPEMEHHO C MEPeX00M B OKHO UepTexu U B BUJE MpoekTa Tuna Yeprex
paszMeniaeTcs B COOTBETCTBYIOIIEM EMY Y3II€.

— 25 Yeprewn

—— = =g YepTexu nnaHa

- [ 7-, Yeprex nnaxa 500 iss  Yeprexn npodmnn - ALl "Tpacca rasonp
e ]  Yeprexu nnaHweTos =]  Yeprexwu npoduns
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V3en Ueprexu npoduineil ¥ nmornepeuHuKkoB B HaOOpe MPOEKTOB yYepTexKel IlaHa MpeaHa3HaueH
JUIE KONHMPOBaHUSA MpOoeKToB YepTexku mpoaosibHOro u mnomepeuHoro mnpoduneir uz HIT geprexu
npoduneit. OTo MO3BOJSIET CO3/1aBaTh KOMIUIEKCHBIE YEepTeXH MpoeKTHpyeMoro oodbekTta. Komannaa
KOIIMPOBAHUS JOCTYIIHA [T0JI30BATENIO B OKHE IIJIaHa IPU aKTUBHOM IpoekTe [1nan renepaabHbIN.

B mpoekt Yeprexku mnepenaroTcsi BUIUMBIE AJIEMEHTHl BUJUMBIX CJIO€B BUJIUMBIX MpoekToB. [lpu
3TOM, KpoMe NpeoOpa3oBaHUS HJIEMEHTOB IUIaHA WIM MPOQUIIsA, MPOUCXOIUT TakkKe MpeoOpa3oBaHUE
CIIOEB.

VYnpaBiieHne NpPOEKTaMH YEPTEKHOW MOJENM BBINOJIHAETCS Ha BKJIAAKE IapKyeMOH MaHeIn
[IpoeKThI U CITIOM OKHA YepTekKeH.

OyHKIIMOHATBHOCTh BKJIAJKU s  Habopa MpPOEKTOB uepTeXed IIaHa OTJIMYaeTcst OT
(O YHKIIMOHATLHOCTH BKJIAJKH 711 HAOOpa MPOEKTOB YepTeker mpoduiei.



B Habope mpoeKkToB uepTexel MmiaHa MOXHO CO37aBaTh HOBBIC Y3Jbl U B ATHX Y3JIaX CO3/1aBaTh
HOBbIe TpoekThl umrmopToM ¢aimoB PRX, DXF u RTF wiu oTKppIBaTh paHee CO3JaHHBIC MPOCKTHI.
[Tpoektsr u3 HII uepTexeli miaHa MOKHO COXPAHATh HA JIUCKE JIM B XPaHWIHUIIE JOKYMEHTOB B (hopmare
CPDRW, ¢ nocnenyroriei 3arpy3Koil B pa3inuHble HAOOPHI MPOSKTOB YEPTEKEH IIaHa.

[Tpumeuanue [Tpu OTKPHITHH YepTEkKa C MOMOIIBIO (ailIoBOro MEeHeKepa Uik U3 MeHIo JlaHHbIe,
4YepTeX pa3MEecCTUTCA MO yMmoidaHuio B y3ne Yeprexu tuiana. [Ipu HEoOXOOUMOCTH €ro MOXKHO
IIEPEMECTUTD B APYTOM y3€J MHTEPAKTUBHBIM IIEPETACKUBAHUEM JINOO C TIOMOIIbIO KOMaH{ KOHTEKCTHOTO
MEHIO.

[Tpu pabote ¢ HaOOPOM MPOEKTOB YEPTEkKeH MpoduiIeld TakKe MOXKHO CO37aBaTh HOBBIEC Y3IIbI, HO
0e3 BO3MOXKHOCTU CO3/IaHUS MPOEKTOB B HUX. [IpoexThl, Haxoxsmuecs B HA0Ope MPOEKTOB uYepTekeit
npo¢uIs, OTACTBHO HE COXpaHsAoTcs. BmecTe ¢ HaOOpOM MPOEKTOB OHU COXPAHAIOTCS 3a TOM MACKOii, 1Mo
PO UITI0 KOTOPOH OBLIIN CO3AaHBI.

HactpouTs mabinon

[lonrotoBka M HacTpoiika Ia0JOHOB MpPEIBAPUTEILHO OCYIIECTBISIETCS B COOTBETCTBYIOLIEM
npuioxkennn Penakrop [labmoHoB. B pemakTope cyiiecTByeT BO3MOKHOCTh CO3/IaHUSI MHOTOOOPa3HBIX
TUIIOBBIX U crieln(PUYEcKuX MabIOHOB YepTekKel, ITaAMIIOB, TUIAHIIETOB, BEAOMOCTEH, CETOK MPOQIIICH.

C cucremamu moctaBisieTcsi OMOiMoTeka MmalJIoOHOB, HO IOJIB30BATENlb MOXET PEIaKTUPOBATh
CYLIECTBYIOIIME IIa0JIOHBI UM CO3/1aBaTh HOBBIC M COXPaHATh UX B Oubnuoreke. Pabora ¢ mabnonamu
BBITIIOJIHSETCSL B JOIOJHUTEIbHOM npuioxkeHun Penaktop 111abmoHOB, KOTOpo€ BBI3BIBAECTCA IIPU
oMot koman el Penakrop [11a6ioHoB (MeHIO Y CTaHOBKH).

[Ipy mnpaBUIBHOM NPUMEHEHUHM IIA0JOHOB (MCIIONB30BAHUM IEPEMEHHBIX) 3al0JHEHHE IMOJIeH
IITAMIIOB U 3JIEMEHTOB 3apaMOYHOr0 O0(OpMIIEHUS TUIAHIIETOB CIIy)XeOHOH MH(OpMaIlHel U3 UCXOTHOM
MOJIETN MPOUCXO/IUT ABTOMATUYECKHU.

Bezosure u3 cucremsl Penakrop mabmonoB (komanna Penakrop 111a010HOB MeHIO Y CTaHOBKH).

B Oubnuoreke mrTamnoB BbIOEpUTE U OTKPOHTE IUTaMII, KOTOPBIM JOJIKEH MPUCYTCTBOBATh Ha
mabJioHe YepTexa.

BeiOepure sueliky mabinoHa, HazHaubTe Tun sueiiku = IlepemenHas, BBenute Haspanume =
Hauvanpauk otnena. Beibepure HyxHBIM Tum mnepeMeHHOW, COBMANAIOMIUA C THIOM 3HAYEHUS
CEMaHTUYECKOIo CBOMCTBA. B MaHHOM ciry4ae 310 Tekcr.

BHUMAHMUE! Bce cumBOibl Ha3BaHUS MEPEMEHHOM OJKHBI CTPOrO COBIAAAaTh C CUMBOJIAMU
UMEHM CEMaHTHYECKOro CBOiicTBa, BbIOpaHHOro B juanore CpoiictBa Habopa mnpoekToB, a Tun
IIEPEMEHHOM - C TUIIOM 3HAYEHHUs CEMAHTHYECKOTO CBOMCTBA.

CoxpaHute u3MeHeHus u, 3akpbiB Penakrop 11laGnoHoB, nepeiinute B cucremy.

[TepeiiauTe Kk cozmanuio yepTexa B miane. Beioepute komanay Yeprex/ Co3naTh 4epTex.

BriOepure mabaoH yepTexka co ITAMIIOM, JJIsi KOTOPOTO ObIIH BBITOJIHEHBI HACTPOUKH.

B nanenu mapamMeTpoB aBTOMAaTHYECKM 3aIOJHATCSA MOJSA JUIS IEPEMEHHBIX, OIPEICICHHBIX B
nuanore CporictBa Habopa [Ipoektos

EI Popma 5 (lTocr 21.101-97)
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B O6wue =

# MMepemenHan v

HaseaHue HauaneHuk otaena

Tun nepemeHHoi Teker

10

Texcrao II3m | Komyu | Ther |Mepox | 10
Texcr nocne :
WuprHa auediku, Mm 20 2 Hau. o11. [ﬁ HHGWOTIRM] :

Beicora aueiiku, MM 5

e I'n.coerr. [& Cm.cnerpanten]




[Tpu mepexoze B OKHO YepTeKeil 3TH MEepeMEeHHbIe B LITaMIe NpUOOPETyT 3HAYEHUs, 3a/JaHHbIC B
nuanore CnucoOK 3HaAUYEHUH.

Co3nate uepTex pparmMeHTa HUPPOBONA MOJEIN MECTHOCTH

dopmupoBanue GpparMeHTOB HU(POBOM MOJIENHN TIJIaHA JJIsi BEIYCPUYMBAHMUS BHIIOIHACTCS B paMKax
koman]1 Co3znats ueprex, Co3aare yeprex B KOHType U Co3/1aTh 4epTex 10 JUHUH.

B xomanzne Co3naTh 4epTex B KOHTYpe (parMeHT ONPEAEseTCs WHTEPAKTHBHO IMOCTPOSHHBIM
KOHTYpOM, B KomaHJe Co3/1aTh 4epTex M0 JUHUHM aBTOMAaTHUECKU PACCUUTBIBACTCS IOJIOKEHHE JIHCTOB
YepTeKel BIOJMb BBHIOpAaHHONH Macku uiu ee cermeHta. B komange CoznmaTh 4epTex (parMeHT
orpeJesaeTcst 00JacThio MevaTy madsoHa:

- [locne akTuBH3ammu KomaHasl Co3gaTh YepTEX IMOJB30BATEIb BHIOMpAET MIA0JIOH depTexa W3
oubnuotexu B auaniore OTkpoITh 00bekT "[llabmon yeprexa'. [llabiion pa3memaercs B 1ieHTpe pabovero
OKHa W HAaXOJUTCS B AaKTHMBHOM COCTOSHHUH. TOYKOW MpPHUBS3KM IIA0JIOHA SIBISETCS €ro IeHTP.
KoopanHaTsl TOYKM NpUBSA3KM 11a0lOHA - 3TO KOOPAMHATHI LIEHTpa 1abjIoHAa OTHOCUTENIBHO 00JacTu
OKHa IJIaHa.

- B nmanenu mapaMeTpoB MOSBISETCS CIUCOK MapaMEeTPOB U JIONOJIHUTENbHAs JOKajdbHAs HaHEeNb
WHCTPYMEHTOB C METOJaMH JIOOaBICHHS, NepeMElIeHHs, I[OBOPOTa, YAAJICHUS IIa0JIOHOB,
pelakTupoBaHMs 00JacTH MeyaTH n1abioHa.

- Ucnonb3ys MeTOIBl MEepeMENIeHns U TOBOPOTa, a TAK)KE€ YTOUYHEHHEM JOCTYIHBIX MapaMeTpoOB
11abyioHa (B 4aCTHOCTH, KOOPJIAMHAT TOUYKH IPUBSA3KH, YIila OBOPOTA, OPUEHTALMHU JIUCTA) M0JIb30BATENb
noOuBaeTcs TpedyeMoro pa3MeeHus madioHa Ha IJIaHe.

- C nmomouibio MeToJ1a 100aBIeHUs Ha IJIaHE MOKET OBbITh Pa3MELIEHO OJHOBPEMEHHO HECKOJBbKO
111a0JIOHOB.

- [Ipu cozmanum ueprexeld OONbIIMX OOBEKTOB IEpe] BBITYCKOM YepTeXel Ieaecoo0pazHo
BBINIOJIHUTh PACKIIAAKy psla MIa0JIOHOB HA ITUIAHE C BO3MOXKHOCTBIO COXpPAHEHHWs PACKIAJKH B BHIE
CXEMbl KOMIIOHOBKH.

- Kaxxaprit nobasisiemplid mabion OyaeT pa3Memarscs B LeHTpe pabouero okHa. Bo m3bexanune
HAJIOKEHUSI IIa0JIOHOB Jpyr Ha Jpyra peKOMEHAyeTcs IepeMellaTh KaKIbld HOBBIM I1a0JIOH 10
n00aBIICHUSI CIIETYIOIIETO.

- i1 0AMHAKOBOIO W3MEHEHMs TIIOJIOKEHUS! TPYIIbl 1a0J0OHOB CYIIECTBYET BO3MOXKHOCTb MX
IPyNIOBOro BbIOOpA - AJig 3TOro B MeToe BriGop 111a010HOB N0IB30BaTENb, yaepkuBas kinapuiry <Ctrl>
B HA)KaTOM COCTOSIHUU, [T0O0YEPETHO yKa3bIBAET MAOIOHBI /Ul BKIOUYEHUS X B TPYIILY.

- ['pynmoBoe  pemakTHpoBaHWE MapaMeTpPOB HE NPEAYCMOTpPEeHO. PemakTupoBaTh mapameTpsl
KaX/10T0 11a0loHa MOKHO TOJBKO OTIENbHO Mocie ero BbelOopa (merox BeiOop mabimonos). [lns
aKTHUBHOTO MAa0JoHAa MOJB30BATENb 3aMONHICT M PEAAKTHPYET JOCTYIHBIE MapaMeTpbl, B YaCTHOCTH,
rpynny IlepemenHble mons mabiaoHa IS 3alOJHEHUs IOJIEH INTAaMIIOB YepTeXed M 3IIEMEHTOB
3apaMOYyHOro o()OpMJICHHS IIAHIIETOB CIIy)keOHOM HH(pOopMaLuen.

- s BbIOpaHHOrO 1IA0JIOHA TaK)KE€ MOXKHO pEJaKTHPOBAaTh 00JacTh IE4YaTh C IOMOIIBIO
NepeMEeIeH s, CO3IaHus U yHalleHHusl y3JI0B obnactu. [lapaMeTpbl pelakTupyeMoro y3jia yTOYHSIOTCS B
NIaHeNu apaMeTpoB.

- YaansaTh mabia0HBI MOXKHO Kak MO OJHOMY, TaK M B COCTaBe MPEIBAPUTEIBHO CHOPMUPOBAHHOM
TPYIIIIBL.

Co3znaTh uepTek NPOEKTa CO3/1aHHOTO Ha MIPaKTUIeCKOM 3aHsATuu Nel4

Komanga Co3gare uepTex MpenycMaTpuBaeT pas3IMYHbIE BapUaHTBhl CO3JaHUS UYepTexel
copmupoBaHHOTrO (hparMeHTa HU(POBO MoJienn. YIPaBIsATh BapHaHTAMH CO3JIaHUs YepTekell MOKHO
C MOMOIIBIO HACTPOEK B MAHENIN TapaMETPOB:

- Ecin mapamerp CosnaBath ueprex = [la, cozmaercs ueprexxHas monenb (UM) ¢parmenra,
"BBIpE3aHHOI0" 00JIACTHIO MEYaTH aKTUBHOTO I1a0JIOHA WU MPEABAPUTEIHHO COPMUPOBAHHOMN IPYIIIbI
11a0JIOHOB, OCYILECTBIISIETCS Mepexo]l B pabouee OKHO YepTexkeil, CO3AaHHBIA MPOEKT A00aBiseTcs B
Ha0Op MPOEKTOB YEPTEXkKEH MIaHa U pa3MEIaeTcs B COOTBETCTBYIOLIEM y3ie naHenu [IpoexTs! u ciou;



- Ecnin mapametp /lo6aBUTH B IpOeKT KOMIIOHOBKHU = Jla, coznaercst mpoekt KommnoHoBka uepTexeit
B HII mnana. B mpoexkT KOMIOHOBKM [100aBIISETCS 4YepTEX MM IMPEABAPUTEIBHO CPOPMHUPOBAHHAS
IpyIIIa YEPTEKEH.

B onHOM Habope NMpoeKTOB IIaHa MOXKET ObITh HECKOJIBKO IMPOEKTOB KOMIIOHOBKU. B 3aBucnMocTn
OT HACTPOWKHM IapaMeTpOB KOMAaHIbl YEepPTEeK MOXKHO [00aBUTh Kak B CYHICCTBYIOIIMN MPOCKT
KOMITOHOBKH, TaK U BO BHOBb CO3/JaHHBIN.

- Ecnu mapamerp Yeprex cxembpl KOMINOHOBKM = (Co3/1aBaTh, BBIIIOJIHAETCS IEPEX0J B OKHO
YEPTEXKEH, CO30ACTCS MPOEKT YEPTEXKA CXEMbl KOMIIOHOBKH, KOTOPBINM pa3MeNiacTcs B COOTBETCTB yIOLIEM
y3ne naHenu lIpoextel u ciaou. Co3aHHBIA YEpTEX CXEMbl KOMIIOHOBKM MOKHO BKJIIOYaTh B COCTaB
rpadu4ecKoro JOKyMeHTa.

- UepTexxk cxemMbl KOMIIOHOBKM MOXXHO CO3/1aTh HE TOJIBKO M3 aKTUBHOro mnpoekrta Ilman
FE€HEpaJIbHbI, HO W B aKTUBHOM ImpoekTte KommoHoBka ueprexedl komannod Coznate cxemy
KOMITOHOBKH.

- Ecin mapametpsr CoznaBath ueptexx = Her u Jlo6aBUTh B TpoeKT KOMIOHOBKU = Jla, co3maeTcs
TOJILKO MPOEKT KOMITOHOBKH uepTexei B HII mnana, 6e3 nepexona B UM u 6e3 coznanus yepTexa.

- Eciin mapamerpel Co3znaBath ueprex = Her n Jlo6aBuTh B MpoeKT KOMIOHOBKM = Her, kHOmNKa
[IpuMeHNTH HEaKTUBHA.

ITpoext KommoHOBKa uepTexeil co3maercss Mpu HEOOXOJMMOCTH MOCIEIYIOIIEro MOBTOPHOIO
BBIITyCKa YepTeKel: HHpOpMaIs 0 YepTekax W UX packiagke coOMpaercss U XpaHuTcs B rpaduyeckoMm
BHJIE.

B Habop npoekToB miaHa Ha naHenu [IpoekTsl u ciou nqo0aBisieTcs y3el ¢ mpoekToM KoMmoHoBka
Yeprexeit. s goctyna K (yHKIMOHAJIBHOCTH MpoekTa KoMIIOHOBKa yepTekell HyXKHO ClenaTh ero
AKTUBHBIM (JBOMHBIM KJIMKOM I10 IPOEKTY UM €r0 CIOI0).

W3 npoekTa KOMIIOHOBKH YEPTEKENH MOXKHO CO3/1aTh YEPTEK CXEMbl KOMIIOHOBKH, CO3/1aTh YEPTEK
no mabJoHy MOBTOPHO, HCIOJB3YSl CYHIECTBYIOIIYIO PAacKIagKy, MPOCMOTPETh YEPTEXKHM W3 Habopa
IIPOEKTOB 4YepTexkei IutaHa. Yeprexx cxembl KOMIIOHOBKU II€JIeCOO0pa3HO co3/aBaTh, KOT/A YXKe
BBIITOJIHEHA BCS PACKIJIA/IKA JIMCTOB.

UYroObl MOBTOPUTH CO3/IaHUE 4YepTeXka, HEOOXOIUMO CJieNaTh aKTUBHBIM NpoeKT KommoHoBka
yepTexxed n B MeHio Yeprex BblOpaTh KomaHay Co3aarh depTex MOBTOpHO. Kpome moBTOpHOrO
CO3/IaHHA YEPTEXKEH, TPOEKT KOMIIOHOBKH YEPTEKEN MO3BOJISAET CO3/1aBaTh CXEMbI KOMIIOHOBKH.

B mnpoekTe KOMIOHOBKM HPETyCMOTPEHO PEJAKTHPOBAHHWE OTAEIBHBIX AJIEMEHTOB IIa0JIOHOB
(monunuHUM, rpadUYeckux MacoK, PErMOHOB M TEKCTOB) M CO3JaHHE HOBBIX PETHMOHOB, IpauuecKux
MacoK M TEKCTOB, a TaKKe UX peAaKTUpOBaHUE. DTO JaeT BO3MOKHOCTb IPU IMOBTOPHOM BBIYCKE
gyepTexkeil onpeensTh HOBble 007acTH MeyaTH, U3MEHATh TEKCThl B IITaMIaxX U OTPUCOBKY BHEUIHUX U
BHYTPEHHUX PaMOK I1a0JIOHOB.

Kpome Toro, npoexkt KomnoHoBka yepTexkeil mo3BosIsieT 0OHOBIATE YepTeku KoMaH10i OOHOBUTH
yepTexxk (OOHOBUTH uepTeXHM) Kak M3 OKHa IutaHa (meHio Yeprex), Tak U B UM (MmeHio [laHHbIe).
OOHOBIIAIOTCS YEPTEXKH Yepe3 3aMEeHY uepTexka TeKYLIUMH JaHHBIMU MOJIENIN B IIaHE, OJHOCTBIO MIIH
TOJIBKO J00aBJIEHMEM HOBBIX JIaHHBIX. B HacTpolikax KOMaHIbl U3 IJIJaHA MOXXHO BBIOpAaTh HECKOJIBKO
yepTekeil M 3aMEHUTh LENUKOM BCIO OOJIACTh I€4aTH, a B YEPTEKHOW MOJIENM €CThb BO3MOXKHOCTh
YTOYHUTH 30HY OOHOBIIEHHSI B 3aJaHHOM KOHType (BBIOpaTh M3 CYLIECTBYIOIIHUX KOHTYPOB WIH
MOCTPOUTH MTPOU3BOJIBHBINA KOHTYP).

[Ipoexkt KommoHoBka uepTexkeil MOXHO coxpaHsaTh B Bujae (aiinos popmara CPDRL unu PRX, ¢
nocyeyrouei 3arpy3koi B pa3anyHble HA00OPH! IPOEKTOB IJIAHA.

5. CoxpaHHUTh NPOEKTHI U YEPTEKH. 3aKPBITh IPOrPaAMMY

6. BBINOTHUTB MPOCMOTP YepTEKEN

Jlnst mpocMoTpa CyIIECTBYIOIIMX 4YEpPTEXEH NpelHa3HaueHa KOMaHAa

IIpocMoTpeTh uepTexn MeHIo YepTex.

Komanga BbIMONMHSET MepexoJ B OKHO 4epTeked M JeslaeT JOCTYNHOW (YHKIMOHAJIbHOCTH
IIPOEKTOB YEPTEKEN - MO3BOJSAET OTKPBIBATH AJIS YTEHUS U 3aIMCH NPOEKTHl YEPTEKEH, CO3/IaHHBIE B
Habopax MPOEKTOB IJIaHa, MPOAOILHOTO U MONepedHoro npodusiei (ecnu mnpeaBapuTeIbHO OHU ObLIN
CKONHMPOBaHbI B HA0OP MPOEKTOB YepTEKEH IIaHa), a TAKXKE CXEMbI KOMITOHOBOK YePTEXEH.



7. lopaboTathb yepTex

JlopaboTKa 4epTeKHBIX MOJIEIICH MPOESKTUPYEMOTO O0BEKTA MMPOUCXOIUT B OKHE UepTeKH.

@DyHKIMOHAI OKHA YEPTEXKEN IPEIOCTABIISAET M0Ib30BATENIO CIAEAYIOLUINE BO3MOKHOCTHU:

- HactpouTts cBotictBa HII ueprexeit B quaniore CeoiictBa Habopa [IpoekToB U3 MeHIO Y CTaHOBKH.

- HactpouTs cTiiin pa3mMepoB akTUBHOT'O MPOEKTa uepTexeil B 1uanore CBOICTBa IPOEKTAa.

- BeiOpats 11 nocTpoeHuii cucreMy KOOpauHaT B Auangore CBOMCTBA IPOEKTa MEHIO Y CTAHOBKH.

- Bomonaute oOBenMHEHHWE MJaHHBIX JABYX TMpoekroB u3 HII uyeprexeld ¢ moixydeHHeM
pe3yabTUpyroLiero npoekra (komanjaa O0beIMHEHHE IPOEKTOB MEHIO Y CTAHOBKH).

- BemoaauTh Tpancgopmanuio npoekTos, Bxoaaumx B HIT ueprexeii: mpeodbpa3zoBaTts KOOPAUHATHI
IIPOEKTOB, MHTEPAKTUBHO MEPEMECTUTh IPOEKTHI, MacIITaOUpOBaTh, IEPEMECTUTh HAYaI0 KOOPAMHAT
(xromanpa IIpeobpazoBanue koopaunar [Ipoekra).

- BBIOJIHATE HOBBIE IOCTPOEHUS U OTPENAKTUPOBATH CYIIECTBYIOIIHUE C IIOMOILBIO KOMAH]l MEHIO
ITocTpoeHnus.

- [IpeoOpazoBath M OTpeaKTUPOBATh AJIEMEHTHI aKTUBHOI'O MPOEKTa KoMaHAoH PenaktupoBanue
3JIEMEHTOB.

- Y uHUTh nin o0pe3ath Macku (KoMaHaa Y JJIMHUTG WK 00pe3aTh Macku MeHio [IpaBka).

- [IpocTaBUTh M OTpEAAKTUPOBATH pa3Mepbl, BHIIOJHUTh U3MEPEHUS MO TOYKaM (KOMaH/bl MEHIO
Pazmepsr).

- OOHOBUTH uepTEekU (C YTOUHEHHWEM Yy4yacTKa OOHOBJIEHHS B 3aJaHHOM KOHTYpE - KOMaHja
OOHOBUTH YepTEK MEHIO J[aHHEIE).

- [lobaBuTh nereHay rpaJueHTHON 3anuBKU (KomaHpaa Jlerenga rpaJveHTHOM 3aJIMBKHM MEHIO
[TocTpoenus).

B Habope mpoekToB yepTexed IUIaHa MOYKHO CO3/aBaTh HOBBIE NPOEKTHI YepTex el MMIIOPTOM
¢daiinoB TXT, RTF, PRX, nomonHsss gaHHBIE YEPTEKHOW MOJEIM HeoOXoaumol uHpopmammen (cM.
pasnen Ummopt daitnoB RTF, PRX u pactpos B UM).

B m000if cioil Tekymero mnpoekrta MOXXKHO HMIOPTHPOBATH PACTPOBBIE IMOIJIOXKKH (KOMaHIA
PacTpoBble noanoxku MeHto JlaHHbIe).

Jl06aBuUTH 111a0JIOHBI YepTeXka B YEPTEKHYIO MOJIENIb MOKHO 110 KOMaH/1e

Jlo6aBuTh 11a6JI0H yepTeka MeHto I1paBka.

JlopaboTaHHbIE YEpTEKUM MOXKHO BbIBECTM Ha Tneyarb. Jlng BbeIOOpa jpaiiBepa nedatu
npegHa3HaueHa komaHa ['padudeckuii apaiiBep MeHIO Y CTAHOBKH.

JlaHHBIE YEPTEKHON MOJIETN MOXHO SKcropTupoBath B (aitnel popmata DXF, PRX wumm pactp.
ITpu sxcnoptre B DXF Macku 3KCHOPTUPYIOTCS ¢ COXpaHEHHEM AYT OKpykHocTel; ObiBiue JITO ¢ Tunom
JIMHUM MOTYT 3KCHOPTHUPOBATHCS KaK MOJIMIMHHUM; TOJIIMHBI JUHUA MOTYT OBITh NMPEACTABIECHBI BECOM
WJIY IIUPUHOM.

13 CoxpanuTh HaOOp IPOEKTOB

dopma npeacrabjeHus pedyiabtara: OdopmienHas paboTa MpeAOCTaBIACTCS MPENOIABATEIIO
Ha TIPOBEPKY Ha KOMIBIOTEPE, WIIH 110 CPEACTBAM HCIIOIB30BaHUsI 00pazoBaTenbHOro noprana MI'TY

Kputepun omeHKH: JOTMYHOCTh TMPEACTABICHHOTO MaTepuaia, pPAaHMOHAIBHOCTh BBIOPAHHOM
CTPYKTYpHI pabOThI, aKKYpPaTHOCTh. HATJISTHOCTh, XapaKTEPUCTUKA B COOTBETCTBUHU C PEKOMEHAAIUSIMH.

- O1ieHKa «OTJMYHO)» CTaBUTCS, €CJIM 3a/IaHWE BBIMOJTHEHO BEPHO WM JIaHBI IOJHBIE OTBETHI Ha
BOIIPOCHI.

- OmieHKa «XOPOI0» CTABUTCS, €CITM X0 BHIMIOJHEHUS 33/IlaHUs BEPHBIN, HO OblJIa JOMYIeHa OTHA
WJIH JIBE OMIMOKH, IMOO B OTBETAaX Ha BOMPOCHI IOMYIIIEHa HETOUHOCTD.

- OmieHKa «y/I0BJIETBOPUTENbHO» CTaBUTCS, €CIW TPUBEICHO HEIMOJHOE BBITTOJIHCHUE 3aJIaHUS
(ynyiieHsl BaKHbIE TEXHHYECKHE XapaKTEPUCTUKH), JIMOO B OTBETaX HAa BOMPOCHI AOMYIIEHBI rpyObIe
OIITNOKH.

O1ueHKa «HeyA0BJIeTBOPUTEIbHO0)» CTABUTCS, €CIIM 3a/IaHUE HE BBITIOJIHEHO.



Tema 2.1 Co3nanue ungopmanuonHoi uugposoii mogean mectuoctu (MLIMM)

JlabopaTopHoe 3ansiTue Ne2
IToJieBbIe paGOTHI O BHIHOCY MPOEKTA B HATYPY

Heab: ¢opmupoBaHue y CTYISHTOB HaBBbIKA MPOU3BOJCTBA W3MEPCHHA ¥ BBIUYUCICHHUN IPU
TaxeoOMETPUUECKOU ChEMKE MECTHOCTH

Bbinosinus padory, Bel Oyaere:

YMETh:

-V 8.2.03 KnaccudunupoBaTb KOMIIOHEHTHI M 3JIeMEHTHI HHGopMarimoHHbIx Moaeneit OKC;

-V 8.2.04 ®opMupoBaTh M MPEACTABIATH HEOOXOMUMBIC HAO0OPHI JAHHBIX JJIEMEHTOB
uHpopmannonnoit mogenu OKC;

—¥Y 8.2.05 Hcnonb3oBaTh periamMmeHTUpOBaHHBbIE (opmaThl (ailyioB s oOMEHa JTaHHBIMH
nHpopmanmonnoit moaenn OKC;

-yY 8.3.03 MW3Binekarp, aHATU3UPOBaTh, OOpadATHIBATH JaHHBIE CPEACTBAMU IPOTPAMM
nHpopmanrornaoro moxaenuposanus OKC;

MarepuanbHoe oOecneyenue: CTaHIUA, IITATUB, TaXEOMETP, 3aKPEMHUTEIIbHBIA BUHT, pPEHKa,
OTIOPHBIE TOYKH, METOANYECKUE yKa3aHus, onopHblie miakatel, CAIIP.

3aganue:

1 BBINOJIHUTH TAXEOMETPHUECKYIO ChEMKY MECTHOCTH.

IMopsinok BHINOJIHEHHUS PAadOTHI:

[ oran. [loaroroBka npuéopa k padore.

- paccTaBUTh IPUOOP HA MECTHOCTH, OTTOPU3OHTUPOBATh. LleHTpupoBaHue He TpedyeTcs;

- OTIPE/ICTNTH TOYKU Pa30MBOYHOIN OCHOBBI JUIsl HAOIIOICHUS;

- BEIOpaTh B MEHIO Mpulopa 3a/1auy «00paTHast 3aceuKa;

- BBECTH (M3BJIeUb U3 MAMATH) KOOPAUHATHI TOUEK pa30MBOYHOI OCHOBBI;

- HaOJII0aTh TOYKH B MOPSIKE BBEIEHUS UX KOOPUHAT;

- TI0cJ€ OKOHYaHHUS HAOJIOJEHUS TOUEK — MEepeiTH K aBTOMAaTHYECKOMY PpEUICHHI0 0OpaTHOMN
3aceuku. Ha skpaHe 0ToOpakaroTcsi KOOPJMHATHI TOUKU CTOSTHUS TPUOOpa;

- 10 KOOpJAWHATaM CTaHUUU U OJHOM U3 TOYEK OPUEHTUPOBaHHUA (KaK IpaBWIO, MOCIEIHEN)
aBTOMAaTHYECKH PACCUUTHIBACTCS U YCTAHABIMBAETCS AUPEKIIMOHHBIN YTOJl OpUEeHTHPOBAHUS ITpHOopa.

II oramn. Beinoc oceid.

- IEPEBECTH NMPHOOP B P&XKUM OIpeiesieHus: KoopAuHart (X, Y) ToUeK U3MEpeHus;

- YCTAHOBHUTb OTpaxkareib (MUHHU-TIPU3MY) B MECTE MPEAIOIaraéMoro HaxOXJAE€HHS BBIHOCHMOMN
Touku. IIpomsBecT u3MepeHHME M TONYYHTh Ha DKpAaHE KOOPAMHATBI TOYKM M MX OTKIOHEHHE OT
MPOEKTHBIX 3HAYEHUM.

- IepeMenias OTpaXkaTellb Ha BEJIMUYMHY 3TUX OTKJIOHEHUH HaxOJIAT MOJIO)KEHUE BBIHOCUMOW TOYKHU
Y aHAJIOTUYHO BCEX TOYEK, ONPEIEIISIFOIIMNX MOJ0KEHUE 3JaHUSI HA MECTHOCTH.

Orta 3a/1aua MOXeT OBITh pellleHa TaK ke C MPUMEHEHUEM CTaHJIapTHOW MmoanporpaMMel «BbiHOCH
Mocjie BBEJEHUS KOOpPAMHAT BBIHOCUMOW TOuYkU. B pesynbrare pemeHuss Ha TabiIo TaxeoMmeTpa
BBICBEYMBAIOTCS BEIMYMHBI U HAIPABJIEHUS OTKJIOHEHUH B NOJIIPHBIX MJIU NMPSMOYTOJIbHBIX KOOPAUHATAX.
Cxema penieHus 3a7auy MOKa3aHa Ha PUCYHOK 46.

[losicHeHMsI K pelIeHHIO 3a/1a4H.

1. Onpenenenue crnocoda 3aCeUKH.

3amaya B aBTOMAaTHYECKOM PEXHUME pelaeTcs 1o AByM U O6osee ToukaM. [Ipu Hanuyum 1ByX TOUYeK
MIPOU3BOJIUTCS TOJBKO JIMHEHHO — yrioBas 3aceuka. [Ipu OosblieM KoOJMYECTBE TOYEK 3ajjaua MOXKET
pemiaTbcs JIMHEHHOM, YIJIOBOHM, Tak M JIMHEHHO-yriaoBoil. B ycnoBusx mioxoil BuUIMMOCTH (TymaH,
MOPOCH U TIp.), @ TAK)Ke Ha OOJBIINX PACCTOSHUAX MPEANOYTEHHE OTIAETCs YIIIOBOM 3aceuke.

Ha pucynke 47. noka3zaH croco6 penieHus JMHEHHO-YTTIOBOM 3aCEUKU MO TPEM TOUKAM.



2. Be100Op MOJI0KEHUSI CbeMOYHON TOYKHU.

BBoasTcs orpaHuueHMsl, CBSI3aHHbIE ¢ MAaTEMATUYECKUM alTOPUTMOM PELICHHUs 33a/1a4M, C LEIIbI0
MOBBIIIEHUS] TOYHOCTU BBbIHOCA. [IpH IBYX TOYKax Yros 3aceuku JoJbkeH ObITh He meHee 40 — 50° u He
6omnee 150° — pucynok 47.

IIpu 3aceuke Tpex u Oosee ToueK pa30OMBOYHON OCHOBBI HA/EKHOE pelleHHe OOpaTHOW 3aceuku
JOCTHTAeTCs B CIIydae HAaXOXJICHUS TOUYKU CTOSHUS NMpHOOpa BHYTPH TPEYrojbHHKA, 00Opa30BAaHHOIO
TUMHU TOYKAMM WJIM BHE €r0 IMPOTHUB BEPLIMH, a TAKXKE IMPOTUB CTOPOH, HO HAa 3HAYUTEIILHOM YyJaJleHUH
OT OKPYKHOCTH, TPOBEICHHOM, Yepe3 UCXOAHbBIC TOUKH.

TaxeomeTpoM onpenesstoT MIaHOBble KoopaAuHAThl X W Y, MCIOJb3Yysl ypaBHEHHUs HaOJtOJCHUN
YIJI0B M PACCTOSHUM, IIPU STOM IIJIAHOBBIE KOOPJMHATHI CTAHIIUH BBIYUCISIOTCS CIOCOOOM HaMMEHBIINUX
KBaJ[paTOB.
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o 3Hakv reoae3nyeckon pazbneBoyHOR OCHOBLI C yKasaHueM HOMepa ;
o BLIHOCHMBIE TOUKU: PACCTOSHUA - (] U rOpU3OHTanbHbIE st -
M3MEDEHHLIE NPY BLINONHEHMM 00PaTHOW 3aCeuKu;
a TouKa yCTAaHOBKH TaxeomeTpa (cbemMovHan);

Ay T] OvpexunoHHbii yron Ans opueHTuposaHus npubopa;

—  JluvH¥n BM3UPOBAHNS NPU PelUeHnM 0DPaTHOW 3aCEuKW;
\ TTUHUA BBIHOCA (CHEMIN);

Ay Dy Nonsprble KOOPAWHATE! BEIHOCHMON TOHKN. ‘
Pucynok 46. CxeMa BIHOCA OCHOBHBIX OCEH 37aHHSI ¢ TTOMOIIBIO TaXeOMETpa C €ro
MpeABapPUTEIIbHBIM OPUEHTHPOBAHUEM



Pucynok 47. Yron 3aceuk 1o JIByM TOYKaM.

C nmoMompr0 TaxeoMeTpa YIpOILAeTcs PEIIeHUE OTAENbHBIX Teofe3udveckux 3anad. Hampuwmep,
BBIHOC 3JIaHUS OT PaHEe MOCTPOCHHBIX — PUCYHOK 48
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Pucynok 48. BeIHOC npoekTa 37aHus B HATYpe Y OT CYIIECTBYIOLIETO ¢ IOMOIIBIO TaXEOMeTpa.

TaxeoMeTp ycTaHaBIMBaeTCS B TOYKE yAOOHOW s HaOmoaeHus. Paccrostaus d1, d2 susrorcs
MPOEKTHBIMU U JaHbl B pPa30MBOYHOM uepTeke. PerieHneM 3aJauul «HEJOCTYIHOE pPaCCTOSHUE)
omnpenensercs paccrostaue d. Koopauaupyercs cropona OV (Xo=0, Yo=0; X,=0, Y, =d).

CnocoOoM NUHEHHO-YII0BOMH OOpaTHOW 3aceUKd OMPEAeNSIOTCS KOOPAWHATHI TOYKH CTOSHHS
TaxeoMeTpa, U yTroJI €r0 OPUEHTUPOBAHUS.

Jlamee TPOM3BOIUTCS MOCIEIOBATENbHBIM BBIHOC OCHOBHBIX OCEH 37MaHUS C TMpeABapUTEITHHBIM
KOOPJAMHUPOBAHHEM TOYEK, Ompeaensonux monoxenue 3manus (B, C, D, E). Hampumep, XB= —dj,
YB=d+d, u T. 1.

3aka3unk 00s3aH Co37aTh pa3OMBOYHYIO OCHOBY JUIsl CTPOMTENHCTBA HE MeHee ueM 3a 10 muei mo
HAYaJio CTPOUTENHHBIX PaboT, TOKYMEHTAIMIO Ha He€ U 3aKpeIlJICHHbIE 3HAKU, B TOM YHCIIE:

a) 3HAKW re0Ie3NYECKON pa30MBOYHON CETH CTPOUTEITHHOM TUTOMIAIKH;

0) 3HaKM BHEIIHEH pa3OUBOYHON CETH 3/1aHUS;

B) HUBEJIMPHBIE PENephl U IPU HEOOXOTUMOCTHU APYTYI0 HHPOPMAIHIO.



Kak mpaBuio, 3TH JaHHBIE MPENCTaBISIOTCS B BuIe «CXeMbl pa3OMBKM OCE 3HaHUS C
MPUJIOKEHWEM Karajora KOOpJIWHAT M OTMETOK. TakXe aOpHUCOB BCEX B3HAKOB T€OJIE3MYCCKOM
Pa30UBOYHOI OCHOBBI.

E€ nmpuemka ohopmIisieTcst akTOM YCTaHOBJICHHOM (hOPMBI.

B akTe oTMeYarOTCs TpENCTaBICHHAs TEXHUYECKAash TOKYMEHTAIUs i pa3OMBOYHONH OCHOBBI
(cxema pa3OMBKM OCEH, KaTajgor KOOPJIWHAT W T. JI.) C YKa3aHUEM IPOEKTHOW OpraHU3aIlH, HOMEPOB
YepTeel W JaThl WX BBITYCKa, a TaKXKE MECTa YCTAHOBKH U CIIOCOOBI 3aKpPEIUICHHS] 3HAKOB
r'e0JIe3NIECKON pa30MBOYHON OCHOBBI.

B 3axmtouenun genaercs BbIBOJ O COOTBETCTBUU CO3JAaHHOM I'e0]1e3M4E€CKOM pa30MBOYHON OCHOBBI
3aIaHHOW TOYHOCTH MTOCTPOCHUS U U3MEPCHU.

B cBoio ouepear MOAPSIAYMK TPOBEPSIET TMOJIOKEHUE OTUX 3HAKOB M pa3padaTbiBacT
HCIIOTHUTEIIBHYIO CXEMY BBIHOCA OCEl Ha OCHOBE MPUHATOMN T'€0Ie3MIECKON OCHOBBI — PUCYHOK 49.
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Pucynok 49 UcnomHauTenbHas cxemMa pa3OUBKH OCEH 31aHMUS.

JlanpHeNI KOHTPOJIb 32 MOJIOXKEHUEM 3HAKOB pa30MBOYHON OCHOBBI MOJIHOCTHIO BO3JIAraeTcsl Ha
MOAPSAIYUKA.

Ha TouHOCTB CTpOHMTENBCTBA B 3HAYMTEIIBHOW CTENEHU BIIMAET TAK)KE CJIOKHO pEIIAeMbId B
IIPAKTUKE BONPOC OOECleYeHUs COXPAHHOCTH Te0JIe3MYECKUX 3HAKOB pPa3OMBOYHONH OCHOBBI B XOJI€
cTpouTenbcTBa. HalOmroneHus 3a COXpAaHHOCTBIO M YCTOMYMBOCTBIO 3HAKOB JIOJDKHBI IPOBOAMTHCS
MIOCTOSIHHO M TPOBEPATHCS MHCTPYMEHTAIBHO HE peXe IBYX pa3 B rof (B BECEHHUH M OCEHHE-3UMHMI
nepuobl) U 0pOPMIIATHCS aKTaMU O MTPOBEPKE 3aKPEIUICHHBIX 3HAKOB. [IpoBepka MOXKET MpOU3BOAUTHCS
IIyTeM MPOKIAAKA TEOMOJIMTHOIO XOJa C IOMOLIBIO JJIEKTPOHHOIO TaxXeoMeTpa C IOCIEIYIOLUM
ypaBuuBanueMm B nporpamme KPEJIO JAT wimu KPEJIO TOIIOT'PA®US u BHeceHneM M3MEHEHUH B
KaTaJor KOOpAUHaT.

dopma npeacraBiaeHus pe3yabrara:

[IpenocraButh oTYeT MO paboTe B TETPAIH [yl 1a0OPATOPHBIX pabOT U yCTHAs 3aIluTa paboThl.

Kputepnu oumeHkM: JIOTHYHOCTH MPEICTABICHHOTO MarepHaja, palMoOHAIbHOCTh BHIOpaHHON
CTPYKTYpbI pabOThl, aKKYpaTHOCTh. HAIJISIIHOCTh, XapaKTEPUCTHKA B COOTBETCTBUU C PEKOMEHAAIUSIMH.

- «OTIMYHOY» - TEOPETUYECKOe COJEp:KaHUE Kypca OCBOEHO IOJIHOCTBIO, 0e3 MpoOesoB, yMEHUs
c(hOopMHPOBaHBbI, BHITIOJIHEHA CXEMa, OTpaKaroliasi Bce TpeOOBaHNUS.



- «XOpoI110» - TEOPETHUECKOE COJepKAHNE Kypca OCBOCHO MOJHOCTHIO, O3 MpoOeoB, HEKOTOPhIE
yMeHHsI c(pOpMHUPOBAHBI HEJOCTATOYHO, COCTABIIEHHAS CXeMa COJEP>KUT HETOYHOCTH.

- «Y 10BJIETBOPUTEIILHO» - TEOPETUUYECKOE COAEPKAHUE Kypca OCBOEHO YAaCTUYHO, HO MPOOEIbl HE
HOCSIT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMbIE yMEHHsS paboThl C OCBOCHHBIM MaTepHalioM B
OCHOBHOM C()OPMUPOBAHBI, BHIITOJHEHHASI CTPYKTYPbI COAEP’KUT HETOUYHOCTH.

- «HeynoBneTBOpUTENBHO» - TEOPETUYECKOE COJEp)KaHHE Kypca HE OCBOEHO, HEOOXOIMMbIe
yMeHus He c()OPMHUPOBAHBI, BBHITIOTHEHHOE 33aHNE COAEPIKAT IPyObIe OINOKH.



Tema 2.1 Co3nanue nngopmanuonnoi nuudposoi moaean mectHoctu (MLIMM)

IIpakTnyeckoe 3ansTue Ne24

HNmmnopt nannbix. Padora ¢ gparmenramu. Tpancdopmanusi pacTpoBoro n3o0pakeHusl.
Pabora ¢ nianmeramu, kapramu. Co3anue yeprexe. IKCIOPT TaHHBIX.

Hean: chopmuposats HaBbiku padoTel B [IO KPE/IO TPAHCO®OPM

Bbinosinus padory, Bel Oyaere:

YMETh:

-¥V 8.2.01 MogenupoBarh IUIOCKYI0 M MPOCTPAHCTBEHHYHD T€OMETPUI0 KOMIIOHEHTOB
nnpopmanuronHor moaenr OKC u aHHOTAIMOHHYIO HH(POPMAITHIO;

—-¥Y 8.2.02 Co3maBaTh M HaCTpaWBaTh HEOOXOJWMBIE CBOWCTBA W aTpUOYTHl KOMIIOHEHTOB
nHpopmanmonnoit moaenn OKC;

-V 8.2.03 KnaccuduiupoBaTb KOMIIOHEHTHI U 3JIeMEHThI HH(popManoHHbIx Moaeneit OKC;

-V 8.2.04 ®opMupoBaTh H MPEACTABIATH HEOOXOIUMBIC HAOOPHI JaHHBIX JJIEMCHTOB
nHpopmannonnoit mogenn OKC;

-V 8.2.05 MHcnonb3oBarh periamMeHTUpOBaHHbIE (opmarsl (QailoB 11 oOMEHa JaHHBIMU
nHpopmanmonnoit moaenun OKC;

-Y 8.3.03 UsBnekaTh, aHaIM3UpOBaTh, OOpabaTHIBaTh JAHHBIE CPEACTBAMU IIPOrpaMm
nHpopmanrornaoro moaenuposanus OKC;

Marepuanbnoe obecnedenue: nporpammuHoe oOecriedeHue KPEJO TPAHC®OPM, nanubie
MOJIEBBIX PaboT, pacTpOBOE N300paKEHHE.

3aganme:

1 BbIIOJHUTE UMIIOPT JAHHBIX

2 [ToaroToBUTH MPOEKT K BBIITYCKY
3 Coznath yepTex

4 DKkcropTUpOBATh JaHHBIE.

ITopsinok BbINOJHEHHS PadOTHI:

1. Ilepen UMIOPTOM JaHHBIX MOKHO HAacTpouTh cuctemy koopaunat (CK) mpoekra (cM. CBoiicTBa
MIPOEKTA).

JUisi BBINOJIHEHUsI UMIIOPTa JaHHBIX HEOOXOAMMO OTKpbITh MeHio Paitn/Mmmopt u BbIOpaTh THII
uMmnoprupyemoro (aiina. Bce uMnIopTupoBaHHbIE W3 BHEUIHMX HCTOYHHKOB WJIM BBEACHHBIE C
KJIaBUATyphl JaHHbIE 3aHOCATCS B TAOMUIBI (TaOJIMUYHBIE PEAAKTOPHI) M SBISIOTCS JOCTYIMHBIMU JJIS
HOCHeNyIoIero penaktupoBanus. Kaxnas w3 Tabmun mnpegHasHaueHa Ui pabOThl TOJIBKO C
COOTBETCTBYIOILIUM THUIIOM JaHHBIX.

2 CkaHupoOBaHHE KapTorpaduueckoro Marepuaia npeaHasHaueHo s MOJyYeHHs JIEKTPOHHOMN
MTO/IJIOKKH.

Jly1s mpocMoTpa, aHaIu3a U NPUBSI3KM IPOEKTOB K CYIIECTBYIONIEH MECTHOCTH MOXHO
HCIOJIb30BaTh KapTorpaduyeckre MaTepHaibl B BUAE PACTPOBBIX IMOIIOKEK.

[Tpumeuanue: Ilepen umnopToM ¢pparmMeHToB ¢ (aiiaamu NPUBA3KU, KOOPIUHATHI B KOTOPBIX
3aIMMCaHbl C YYETOM CMEULICHHUs IO OCSIM M HOMepa 30Hbl, HEOOXOJUMO B CBOMCTBAX MPOEKTa
MIpeIBAPUTENILHO YCTAHOBUTH HY)KHYIO CUCTEMY KOOPAMHAT U BBIOJIHUTH HACTPOIKY Ha 0TOOpaskeHue
HOMEpA 30HBI.

Ecin Ha  KOMIBIOTEpPE YCTAaHOBIEHO HECKOJIBKO CKaHEpPOB, C IIOMOIIbI0 KOMAaH[bI

®aiijn/CranupoBanne/BpIOpaTh HCTOYHMK BBHIOEPHUTE HY)KHBIH CKaHep.

Ecnu B cucteMe ycTaHOBIIEHO TOJIBKO OJJHO YCTPONCTBO, TO OHO BBHIOPAHO BCEra MO YMOIYaHHUIO.

Jlnst ckaHUpOBaHMS KapTorpaduuecKkoro Marepuana U MOJydeHUs JIEKTPOHHOU MOJIOKKH



npenHasHaueHa komana ®ain/CrkanupoBanne/CKaHUPOBATD.

Kaxnprii TUn ckaHepa KOMIUIEKTYETCS CBOEH COOCTBEHHOM MPOTPaMMOM, KOTOpas ITO3BOJISET
HACTpanBaTh HEOOXOIMMBIE ITapaMETPhl U YIPABISAET BCEM IPOLECCOM CKAHUPOBAHUS

Jlis uMIopTa pacTpoBbIX N300pakeHHH MpeaHa3HayeHa komanaa Pactpel u Pactpel 6e3 npuBs3ku
Mento Dait/Mmmopr.

Komanna Pactpbl 6e3 npuBA3KH UTHOPUPYET BCE TUIIBI IPUBSA3KU PACTPOB.

[Tocne akTHBM3AaLMU KOMaHABI OTKPOETCS TUAIOTOBOE OKHO MIMMIOPT pacTpoBBIX M300pakeHUi, B
KOTOPOM cjieayeT BbIOpaTh ¢opMmar (aiiyia B HMKHEH YacTH Juajora W BbIOpaTh pacTp (pacTpbl) s
HMIIOpTA.

B mporpamMmmMe MOXXHO BBIMOJHUTH HUMIOPT Tpaduueckux ¢daimoB B (Gopmarax TMD (daiis
nporpammbl TPAHC®OPM), CRF (pactpoBsie noanoxku cuctem miatdopmser CREDO I1I), BMP, GIF,
TIFF (GeoTIFF), JPEG, PNG, RSW, PCX.

[locne mMmopra MosIBUTCSA COOOIIEHHE, B KOTOPOM MOXHO IIOCMOTPETH PE3YJIbTaThl HMMIIOPTa
(aiinoB, HaxkaB KHONKY OTYeT, 100 3aKphITh OKHO KHOMKOW OK.

B ¢aitnax GeoTIFF moryt ObiTh 3anucansl cBeaenust o CK. Ilpu ummnopte ¢aitioB Takoro tumna B
HOBBII IIPOEKT, B KOTOPOM HE YCTAHOBJIEHA CHCTEMa KOOPJIUHAT, [IPOrpaMMa CUMTHIBAET CBEACHUS O HEil
U YCTaHABJIHMBAET CHCTEMY KOOpIMHAT MUMIOpTUpyemoro (aiina. Ecau B mpoekTe BbIOpaHa cucTema
KOOp/AMHAT (3a UCKJItoueHHeM JIOKallbHOI), TO UMIIOPTUPYEMBIH PacTp, B KOTOPOM 3alllCaHbl JaHHbIE O
CUCTEME KOOPAMHAT, TPaHC(POPMHUPYETCS B CUCTEMY KOOpPAMHAT npoekTa. Ecnu ycranoBieHna JlokanbHas
cucTeMa KOOpAMHAT, TO (aiijl MMIOPTUPYETCS B COOTBETCTBUU C 3allUCAHHBIMU B HEM KOOpAMHATaMHU
MIPUBS3KH, CUCTEMA KOOPAUHAT IIPU TOM HE MEHSIETCS.

Cucrema KOOpAMHAT, NpPOYMTAHHAs W3 INPUBA3KH, MOXKET OTCYTCTBOBaTb B TI'€0/E€3MUYECKON
oubmmoreke. Ee MOXHO Tyna 100aBUTH, BBI3BaB KOHTEKCTHOE MEHIO KJIMKOM IPAaBOM KHOIKH MBIIIH, B
pazaene Cucrema koopanHar quaiora CBOMCTBA MPOEKTA.

[Ipu ummopte daiina 6e3 NPUBA3KH UMIIOPTUPYEMBIH PACTp MOMEMIAETCS B IEHTP TEKYIIETOo
nojioxkeHust okHa Ilnan.

Taxxke B MPOEKT MOKHO J100aBUTH PACTPOBOE M300pakeHUE M3 3arpy>KEHHBIX CHUMKOB BEO-KapT
MECTHOCTH ITpH oMol komaHasl UMnoprt B mpoekT MeHio Bed-kapThl.

Bce ummopTupoBaHHBIE B TNPOEKT pacTpel OyayT oroOpaxarbcs B okHe Ilmanm u Tabmuie
PacTpoBbie uzobpaxenusi okHa @parmMeHThl. B Tabnuile MOKHO BKIJIFOUUTH/BBIKIIOUNUTh BHIAUMOCTh
pacTtpa, ero 6JIOKHPOBKY, TaK)K€ OCTaBUTh KOMMEHTapui 100 MPUIIOKUTH JOTOJHUTENbHBIN (aiii.

Ha xaxnplii pacTpoBblii ()parMeHT MOXKHO HaJIOKUTh MHOTOYIOJbHYIO 00JacTh BHJIMMOCTH,
o0ecrieunB Ha JKpaHe M 4YepTeKe OTOOpaKeHHE TOJIBKO BBIIEIEHHOIO YydacTka pactpa. OOnactu
BUJMMOCTH MOXHO CONpPATraTh C KOHTYpaMH COCEAHMX (PparMeHTOB MO JUHMM COBMEIEHUs. Takum
o0pa3oMm, OT/eIbHbIE (PPArMEHTHI «CIIUBAIOTCS» B €IUHOE PACTPOBOE U300paKEHUE.

C nomMompbro KoMaHA MeHI0O MHCTPpYMEHTBI BBINOJIHAETCS WHTEPAKTUBHOE CO3/laHUE H
peaKTUpOBaHUE OOJIACTH BUJIUMOCTU PacTpoOB, IPUMEHEHHUE CYIIECTBYIOIIUX OOsiacTell UX yAajJeHUe U
IIpoyYre onepanuy Haj pparMeHTaMu.

ITapamerpsl pacTpa

Ecnmu B oxkHe @parmeHTBl BBIOpaTh pacTp, TO B OkHe CBOMCTBa CTaHOBSTCS JOCTYITHBI
ClIeyIoIlKe apaMeTpbl ATOrO pacTpa:

» KommMmenTapuii. B cTpoke MOKHO OCTaBUTh KOMMEHTapHUH K pacTpy B BHJIE TEKCTA.

*  Buaoxenus. [To3BossieT MpHIIOKUTE TOTOJHUATEIBHBIE (DAMIIBI K pacTpy.

* Buaumocts. [lpu Hanuunu ¢dnaxka pactp Oyner oroOpaxkarbcs B okHe Iliaan. B mpotuBHOM
cllydae BUIUMOCTb OyJIeT OTKIIIOUEHa.

* BaokupoBka. J[1ns1 UCKIIIOYEHHS CIYy4alHOTO MEpEeMEIICHUs] PacTPOBOrO U300paKEHUsI B OKHE
[Inan B mporpamMmme npeaycMOTpeHa BO3MOXKHOCTH OJIOKMPOBKH PacTpOBBIX (parMeHTOB. J[nsi CHATHS
OJIOKMPOBKH (PparMeHTOB HEOOXOAUMO YOpaTh (HhIIaskoK.

* IIpo3pauHocts. [ KaXaoro pactpa MOXKHO 3aaaTh 3HadeHwe mpospagHoctd ot 0 mo 100.
UYeM MeHblIE 3HAYEHHE, TeM TMpo3padHee pacTp. Jmsg Toro dYToObl yBHIETh 3JEMEHTHI OKHA,
pacrosoKeHHbIE MOJI paCTPOM, HEOOXOIMMO YMEHBIIUTh 3HAaUEHHE MTPO3PAYHOCTH.

* Illupuna, Beicora, I'iryOuHa nBera - MHIMBHUIyaJIbHBIC MMapaMeTpbl pacTpa (pelakTUPOBAThH



UX HEJb35).
Ha nucke — pa3mep ¢aiiia pacTpoBoro n3oopaxxeHus (Ipu COXpaHEHUH MPOEKTAa M BO BPEMEHHOM
TarnKke)

Jiis pacTpoB TyOMHOM 11BeTa 1 OUT MOCTYIHBI TaK e [BET 0TOOpakaeMbIX MUKCEIeH
(OTobpaxkenne) u nper hona (Pow).

Jlnst penakTUpOBaHMsI Cpa3y HECKOJBKUX PACTPOB HEOOXOAMMO BHIOPATh HMX, yIAepKHUBAs
KJIABUILY

<Shift> 6o <Ctrl> , a 3atem penakTupoBaTh napamerpsl B okue ®@parmenTsl 1160 CBoiicTBa

NMIIOPT TOUEK

[Ipy HEOOXOOUMOCTH TPUBA3KH pPACTPOB IO TOYKAM C H3BECTHBIMHU KOOpPJMHATAMH, HE
COOTBETCTBYIOIIMMHU PETYJISIPHOM CETKE, B NPOrpaMMy MOXXHO HMMIIOPTHPOBATh TOYKU IIPUBA3KU W3
MIPOU3BOJILHBIX TEKCTOBBIX (DaiiIoB, cojaepikaliyre KOOPIWHATHI, B COOTBETCTBUU C HACTPaWBACMBIMHU
CaMHM I10JIb30BAaTENIEM I1A0JOHAMHU.

HMnopT Touyek U3 TEKCTOBOTO (haiiyia BBIIOIHIETCS MPHU MOMOIIM KOMaH bl TOYKHM NMPUBSA3KH MO
madJony meHio Paia/MUmmnopr.

[Tocne BbI30Ba KOMaH/Ibl OTKPBIBAETCA Manoropoe okHo UMmopT Tovek no madaoHy, B KOTOPOM
HE00XO0/AMMO HACTPOUTH CBOMCTBA 11a0JI0HA U BBIMOJIHUTH UMIIOPT.

UMIIOPT MATPUIL BBICOT

Marpuips! Beicor (DEM) MoryT ObITh IpeJCTaBiIeHbI B pa3inyHbIX (popmaTax. B cBs3u ¢ 3TuM B
IIpOrpaMMe pea30BaHbl JIBE€ KOMAHJbl MMIIOPTa MAaTpHI] BbICOT: MaTpuubl BbICOT U MaTpuibl
BBICOT 110 IIA0JIOHY.

C nomompbto KoMaHAapl MaTpuubl BBICOT MOXXHO HMIIOPTUPOBATH MATPHUIIBl  CIEAYIOLINX
dhopmatoB:

* (aitier GeOTIFF ¢ BeicoTHbIME naHHbIMU (*.1Iff, *.tif, *.tff);

* Marpuibl BeicoT B popmare MTW 2000 (*.mtw);

» nanasie SRTM ASCII (*.asc);

* (aitier PHOTOMOD (*.x-dem).

[To xomanze MaTpuubl BbICOT 0 A0JOHY UMIIOPTUPYIOTCSI MaTPULIBI B TEKCTOBOM (popmarte.
HIMnopT mosip30BaTeNbCKUX TEKCTOBBIX (POPMATOB MPOU3BOAUTCS B COOTBETCTBUU C HACTPAaUBACMbBIMU
CaMHM I0JIb30BaTeNeM M1a0JI0HaMHU ITPU MTOMOIIY Y THJIMTHI MMIIOPTA.

Martpuiis! BeicoT U3 ¢aitnoB GeoTIFF MoryT uMnopTupoBathcsi B IPOEKT YK€ ¢ 3aJJaHHOH B (ailie
CHUCTEMOU KOOpPIWHAT.

HmMnopTupoBaHHbIE B MPOEKT MATPUILIBI aBTOMATHYECKH OJIOKUPYIOTCS.

NMnopTupoBaHHble MaTpUIbl BHICOT oTOOpaxatoTcss B okHe Ilman u tabnuue Matpuunsbl
BBICOT OKHa ®PparmeHThI (cM. prc. 50).

OparMeHTbl
X AR K
Nms ® ] & ¢

B Matpuupi ebicoT

Sample.mtw v v

Pucynox 50

B rpaduyecknx okHax MaTpuila BBICOT OTOOpaXkaeTcs Kak pacTp, Ha KOTOPOM BBICOTA
BU3YAITH3UPYETCsl I[BETOM IHKCENs. 3aBUCHMOCTh IIBETA IHKCENS OT €ro BBICOTHl HACTpauBaeTcs B
auanore CoiicTBa mpoekTa (rpynmna Marpuusl Beicot (DEM)).

B mporpamme peanm3oBaHa BO3MOKHOCTH paOOTBI €O CIYyTHUKOBBIMH CHHUMKAaMHU |
KaprorpadMuecKMMH MaTepuajiaMi d4epe3 HacTpauBaeMble CepBUCHI BeO-kapT. C  mporpammoi
nocranisirotes cepsuckl GoogleMaps u Bing.

Br100p McTOYHUKA



Jns Hayanma pa®oThl HEOOXOOMMO BBIOpaTh cepBep BeO-KapT ¢ MOMOIIbI0 KOMaHAbl BhIOpaTh
UCTOYHMK MeHIO Daili1/Bed-kapThl. B oTKpbIBIIEMCS THAIOTOBOM OKHE BBHIOOP MCTOYHMKA Bed-KapT
YKaKUTE UCTOYHHUK BeO-KapT. 3ajaiite HeoOXonumble KoopauHaTel U Haxkmute kHONKYy OK. Be6- kapra
3arpy3uTcs U3 BBIOPAHHOIO0 UCTOYHMKA U 0TOOpas3uTcs B okHe Ilnan.

HNmmnopT Be6-KapThl B IPOEKT

3arpy3ka BeO-KapThl U3 TaillIOBOro cepBepa MPOMCXOJUT OTICIBbHBIMU (parMeHTamu (Tailinamn),
KOTOpPBIE B JAaHHBII MOMEHT OTOOpaXaroTcs B Tpa@UuecKoM OKHE MPUIIOKEHHU. 3alaHHYI0 00JacTh BeO-
KapThl MOXHO COXPaHUTh (MMIIOPTUPOBATh) B MPOEKT KAK PacTp 33AaHHOTO pa3pelIeHuUs.

Jis co3maHMs pacTpPOBBIX HM300paXEHWH U3 3arpyKCHHbIX CHHMKOB BEO-KapT MECTHOCTHU
BOCIOJIb3yiITECh KOMaH 10 UMIIOPT B MPOEKT.

[Tocne akTtuBM3anMM KoMaHIbpl oTKpoercss auanor CoxpaHeHue 00J1aCTH B IPOEKT, B KOTOPOM
3aJjaeTcsl yPOBEHb JETaIN3aLUU 3arpyxaeMbix Taisos. [Tocie Haxarus B okHe kHonku OK mpoucxoaur
3arpys3ka (haiyioB, CIIMBKA MX B €IUHBIA PAacTp M 3arpy3ka 3TOTO0 pacTpa B MPOEKT KaK PacTPOBOTO
dbparmenra.

Ipumeuanue: Coxpanenue pacmpa GbINOIHAEMCS 80 BPEMEHHYI0 NANKY NPO2PaAMMbL, 3A0AHHYIO
gouanoee Iapamempot npozpammot (Paiir/Ilapamempot npozpammot).

Tpaunchopmanus

Komanna TpancdopmupoBaTh 103BOJSET BBINOJHUTh TNPUBA3KY (WJIM  JIONOJIHUTEIbHYIO
TpaHc(hopMaImio) BeO-KapThl K MPOEKTY (PacTpOBBIM H300paKEHHSAM WIM O0OBbEKTaM B OkHe [lman).
Hannas QyHkIus OyzneT moJjie3Ha MPHU HAJTUMYUU CMEIEHUS BeO-KapThl 110 OTHOLIECHHUIO K MPOEKTY HIIU
HEO0XOAMMOCTH NPUBS3KH BEO-KapThl MpH paboTe 6€3 HACTPOCHHOW CHCTEMBI KOOPIWHAT MPOEKTA.

Tpancdopmarnus Beimonssercs B okHe Ilian.

JUia ynaneHus NOpUBSI3KM O0bEKTa K TOYKaM BeO-KapThbl CIEAYET BOCIOJB30BAaThCS KOMAaHJIOM
®aiin/Bed-kapTel/Copocuth Tpanchopmanmio. [Ipu sTom BeOG-kapTa mnepemeniaeTcss B HavalbHOE
MECTOIIOJIOKEHHE, OIPEEIIIEMOE CUCTEMON KOOpAMHAT MPOEKTa U IMapaMeTpaMu cepBepa.

OBPABOTKA JJAHHBIX

B nporpamme cymiecTByeT BO3MOKHOCTh OTKJIFOUEHHS] BUAMMOCTH OTJEJIbHBIX 3JIEMEHTOB IPOEKTA,
oToOpa’kaeMbIX B rpa)ueCcKOM OKHE M BBIBOJUMBIX Ha UEPTEXK.

Pabora ¢ ¢punpTpaMu BUIMMOCTH OCYIIECTBISIETCS C IMOMOLIbI0 KHONKH PHIBTP BHAUMOCTH

Ha JIOKAIBHOW ITaHeNu HMHCTpyMeHTOB okHa IliaH, a Takxke Hpu moMomu OJHOMMEHHOU
KOMaH/]Ibl KOHTEKCTHOT'O MEHIO (B Trpaduueckoit 001acTu).

Knonka mnpemraraer crnucok komanna: Bcee 3naementsl, HW3menuTs TeKymmi (puiabTp,
HacTpours.

+ Ilpu BeIOOpe KOMaHbl Bee 31eMeHThI BKIIOUAeTCs BUIUMOCTh BCEX TUIIOB 3JEMEHTOB.

* Ilppy Haxatum Ha KHONKY PUILTP BHAUMOCTH BBI3bIBACTCA qUanor @uiabTp
BuauMoct  (cM.  puc. 51).  AHamoru4HBIi  AMA’IOr  BBI3BIBAaCTCS  KoMmaHmod — DHabTp
BuaumMoctu/U3menuTs Tekymmii puiabtp.

OTKIIIOYeHHE BUIMMOCTH TPYII JIEMEHTOB BBHIMOIHIETCS CHATHEM COOTBETCTBYIOIIETO (PIIaXkKa.
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4 (V] Bce 3nemenTsl
4 [V| ®parmenTol
(V] Pactposbie uzobpaxenna
[¥] Matpuupi ebicot
[¥] Touku npueazkm
- [V] 3nemenTel veprexa
[V] KoopauHaTHas ceTka
[V] Tekctel
V] Mpumutnes
[V] BeB-kapTbl

[ OK ] [ OTmeHa

Pucynok 51

PenaktupoBaHue CyIMIECTBYIOIIMX W CO3/JaHWE HOBBIX (DHUIBTPOB BBIMOJTHSACTCS TPU TTOMOIIH
komaH 16l HacTpouTh, KOTOpas BHI3BIBACT OJJHOMMEHHBIN auaior (cM. puc. 52).

.
Hacrpowrs... - KPEAO TPAHCOOPM
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Bce 3nemenTel 4 [V] Bce 3nementnl P
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4 [V] Touku npuessku YaanuTts

[¥] OnopHbie
[¥] KontponbHble
(V] 3nemenTel yepTexa
P
[V] KoopawHaTHas cetka
P

MpuMeHTb

[7] TekcTel
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(V] Beb-kapTel —
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Pucynox 52

Knonka Co3aath co3iaeTr HOBbIM GuIbTp, uMs puiabTpa pegaktupyercs. OTMeTbTe uiakkamMu
AJIEMEHTHI, KOTOPBIE JIOJDKHBI OyayT oToOpaxkarbesi B okHe Ilian mpu BeIOOpe sToro (uibrpa.

KHonka ¥Yaanurte yaanser BblJeNeHHbIN QUIBTP.

Kuonka [IpuMeHUTH PUABTP IPUMEHSET B IPOTpaMMe TEKYIIIHE YCTAHOBKH BBIZCICHHOTO
¢unbTpa. Jnanor He 3aKpbIBaeTCs.

Kuonka OK mnpumensier B mporpamMme TEKyIlIH€ YCTAaHOBKH BBIIEJICHHOIO (QHIbTpa U
3aKpBIBACTIHATIOT.

Knonka OTmeHa 3akpbIBaeT Auanor 0e3 MpUMEHEHHsS] HOBBIX HACTPOEK.

OUJIbTPBI BBIFOPA

JInisi KOpPPEKTHOTO BBITIOJHEHUSI BBIOOpPAa HY)KHOTO DIIEMEHTa IPOEKTa B TpapUUecKOM OKHE

HE00X0AMMO HACTPOUTH (HUIBTP BBIOOPA (PabOTaeT Mo aHAIOTUU C (GUIBTPOM BHIUMOCTH).

OunbTp BBIOOpa BBI3BIBACTCA IPU TOMOIIM KHONKM @OUabTp BbIOOpa Ha IaHeIn
MHCTpyMeHTOB OokHa IljgaH, a Takke NmpH MOMOLIM OJHOMMEHHOW KOMaH/bl KOHTEKCTHOTO MEHIO (B
rpaduyeckoit ob6nactu).

Kunonka mnpemmaraer chnucok komana: Bcee 3saementbl, W3MeHMTH Tekymmii (uUIbTP,



HacTpours.

* Ilpu BbIOOpe komaHIbl Bce 3JieMeHTBI BKIIOYAETCS BO3MOXKHOCTH BBIOOpa BCEX THIIOB

9JICMCHTOB.

* [lpu naxatuu Ha KkHONKYy @WJILTP BhIOOpa BbI3bIBaeTCs uanor @uiabTp BbIOOpPaA (CM.
puc. 53). AHaIOrHYHBINA JUAJIOT BBI3bIBAETCS KOMaHA0H M3MEeHHTh TeKyuii GUIbLTP U3 CIHCKA.

VYcraHoBKOM (rakka B JAMATOre MOXKHO YKazaThb THUIBI 3JEMEHTOB,

3aXBATHUTh.

KOTOpBIE HEOOXOAUMO

r .
®uabtp Bbibopa - KPEAO TPAHCOOPM &I
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Pucynok 53

* PenaktupoBaHMe CYLIECTBYIOIIMX M CO3/l1aHME HOBBIX (PMIIBTPOB BBINOIHAETCS HPU MOMOILU
KoMmaH1bl HacTpouTh, KOTOpas BHI3bIBACT OJTHOMMEHHBIN TUAIIOT (CM. puc. 54).

-
Hacrpowrs... - KPEAO TPAHCOOPM
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Knonka Co3aaTh co3/1aeT HOBbIM (GUIBTP, UMs (puiIbTpa peaaktupyercs. KHonka ¥Yaaaure
yaamnsieT BblIEeICHHbIN QUIbTP.

Kuonka IIlpumeHuTH GPUIBTP NPUMEHSET B IPOTPpaMMeE TEKYIIHME YCTAHOBKH BbIAEIEHHOTO
¢unbTpa. Jnanor He 3aKpbIBaeTCs.

Knonka OK mpumensier B mporpamme TEKyIIHE YCTaHOBKHM BBIJEIEHHOTO (MIbTpa U
3aKpBIBAETIHAIIOT.

Kuonka OrMena 3aKpbIBACT JUAJIOT 0e3 MPUMCHCHUA HOBBIX HACTPOCK.

I[TOUCK 3JIEMEHTOB B ITJTAHE

B cucreme mnpenycMoTpeHa BO3MOXKHOCTB IIOMCKa 3i1eMeHToB B okHe Ilman. Jlns artoro

HGO6XO,[[I/IMO BLI6paTL 9JICMCHT (-BI) B Ta6J'II/II_Ie, a 3aTeM HaXaTb KHOIIKY i?* IToxa3zaTh Ha nJIaHe
Ha MaHCJIM UHCTPYMCHTOB TaOJIMYHOTO pE€aakTopa WM B KOHTCKCTHOM MCHIO, BBI3BAB €0 HAXXaTUCM
npaBoﬁ KJIaBUIIIHW MBIIIIH.



IIpu »TOM mnpowm3oiiAeT aBTOMAcIITAOMpOBAaHHE TIpaUUECKOr0 OKHA, a HCKOMBIC 3JIEMEHTHI
BBIJICJIATCSL.

BbIBOP JAHHBIX

J1Jis BBIMIOTHEHHSI KAKUX-THOO0 IEHCTBUI HAJl SJIEMEHTAMH MIPOEKTA WIIM YEePTEkKa, X HEOOXOAMMO
BbIOpaTh. CyIIECTBYIOT JIBa CrocoOa BbIOOpA — HEMOCPEICTBEHHO B COOTBETCTBYIOIICH TaOimIle JTHOOB
rpadMuecKoM OKHe.

B mporpamme MOXHO UCIIONIB30BaTh KaK OJAMHOYHBIN, TaK U TPYIIOBON BHIOOP JaHHBIX.

BriOpanHbIe 2JIeMEHTHI B TaOJMUIAX BBIICTSIOTCS I[BETOM, a B rpa)uecKoM OKHE — CHECIHATBLHBIM
I[BETOM, KOTOPBI MOYKHO U3MEHUTH B Auajore [lapameTpsl mMporpaMmebl.

Crnemyer oOpaTUTh BHUMAHHE HA TO, YTO €CIM BBIOPAHBI OJHOTHUITHBIC JJIEMEHTHI, TO UX OOIIHe
CBOWCTBa oOTOOpaxaroTcs B okHe CBoicTBa, TIJe MOXHO HX OTpenakTupoBarb. [lpu BbeiOope
Pa3HOTHIHBIX JJIEMEHTOB OKHO CBoiicTBa Oyner mycteiM. Ho Hamo uMeTs BBUIY, 4YTO TpyIma
Pa3HOTUIHBIX AIIEMEHTOB COCTOUT M3 TPYII OJHOTHITHBIX, IIOATOMY HEOOXOIUMYIO OJHOTHITHYIO TPYIIITY
MOJKHO BBIOPATh M3 BBIMIAJAONIETO CITUCKA OKHA.

BriOpaHHBIC 3JIEMEHTHI B TaOJIMIAX BBIICISAIOTCS (POHOM, a B rpauueckoM OKHE — CIICIUAIbHBIM
I[BETOM.

Bb10op 3j1eMeHTOB B rpaduyecKoM OKHe

Jlis BbIOOpa TPYMIBI AJIEMEHTOB B TIpaHUuecKoM OKHE HCIOJB3YIOT KHOMKH ~# BbiOpaTh

paMKoii u i BbiOpaTh KOHTYpOM Ha JoKaibHON maHenu okHa Ilman. BeiOuparh JaHHBIE MOXKHO
Taioke npu nmomomu kinasuin <Shift> u <Ctrl>. TIpu stom [is 3axBara JOCTYIHBI AJIEMEHTBI, KOTOPbIC
YIIOBJIETBOPSIIOT YCIOBUSAM (PHIBTpa BBIOOpA.

B cnydae Hanmo)keHHMsI HECKOJBKUX IpaUUecKUX 3JEMEHTOB JpYyr Ha Jpyra (pacTpbl, 3JEMEHTHI
oopmieHns, TOYKM W T.I.) AJS BBIOOpa KOHKPETHOTO AJIEMEHTAa MOXHO BOCIOJB30BAThCS MEHIO
BbI0Opa. [Ipu HaxxaTuu U ynep>xkanuu jgeBoil kHonku Melu (JIKM) B obnactu HanoxeHusrpaguyeckux
AJIEMEHTOB TIOSBIISIETCS MEHIO CO CIMCKOM DJIEMEHTOB IO/l KypCOpOM, KOTOPOE€ IO3BOJISIET BHIOPATh
m000H 3reMeHT U3 crucka. MeHI0 BbIOOPA Tak K€ MO3BOJSET BbIOMPATh CBA3aHHbIE TAaOJIUYHBIE U
AJIEMEHTHI MOJIEJH, €CJIN OHU OTHOCSTCS K TpaduyeckoMy OOBEKTY.

Bb10op 3s1eMeHTOB B Ta0MOax

JI51st BEIOOpA TPYIIBI DIEMEHTOB B TaOIHIIE UCIONb3yroTes KiaBuim <Shift> u <Ctrl>:

* mpu HaxaTo# kiaBuie <Shift> smeMeHTHI 100aBISIOTCS B CYNIECTBYIOIIYIO TPYIITY, HAYMHAS
OT IIEPBOT0 BHIOPAHHOT'O 3JIEMEHTA U 3aKaHYMBasl MOCIIEAHUM,

» ecim Haxara <Ctrl>, To 3axBar paboTaeT B pexume J00aBICHHS JJIEMEHTOB, a TOBTOPHBIN
BBIOOp 3JIEMEHTa OTMEHSIET BBIOOP (T.€. UCKII0YAeT U3 TPYIIbI),

* mpu 3axBare dyIeMeHTa 0e3 Haxkarwix KiaaBuil <Shift> wnmm <Ctrl> co3maercst HoBas rpyma, a
CYIIECTBYIOIIAs Ipynna pacOpMUPOBHIBAETCS.

Han BEIOpaHHBIMU DJIEMEHTaMHU MOYKHO BBITIOJTHHUTH CIIEAYIONINE TCHCTBUS:

* peJakTHpOBaHUE OOIIUX MapaMeTpoB B OkHe CBOWCTBA;

* peJaKTHPOBAHWE TPH MMOMOIIA KOMaH] MEHI0O VIHCTpYMEHTHI;

* UHTEPAKTHBHOE PEaKTUPOBAHKE B TpauecKOM OKHE (Harmpumep, MOBOPOT U MepeMeIleHHe);

* pabora c aeMeHTamMu uepe3 Oydep ooOmMeHa;

* KonupoBaHue B Oydep oOMeHa;

* ynajeHue.

NHTEPAKTHUBHBIE METO/IbI PEAAKTUPOBAHUAT PAOUYECKUX 2JIEMEHTOB

I'padmueckue snementsl okHa IlinaH, gparmeHT ueprexka, OOBEKT, BCTaBJICHHBIH B UYEPTEX,
rpaduuecKuii IPUMUTHB MOKHO MHTEPAKTUBHO NIEPEMECTUTD, IOBEPHYTh U U3MEHUTH €T0 pa3Mephl.

Bribepute snemeHT (pparmeHT, 00beKT) B rpapuueckoM okHe. Ilpu 3TOM y BBIOpaHHOTO
00BEKTA0TOOPA3ATCS YIPABISIONINE YIIEMEHTHI.

IIpn nepeMenieHNMM Kypcop HMEET BI’%{ . 3axBaTuTe OOBEKT JIEBOM KJIaBHUILEH MBIIU U
MIEPEMECTUTE €T0 B HYKHOE MECTO.



JlJis u3MeHeHusl pa3MepoB (I AJIEMEHTOB B MPOEKTE YepTexka) MOABEAUTE Kypcop K JTH000OMY
yriry

obbekra. Kypcop npumer=puj . 3axBaTUTE yroJ JIEBOW KJIaBUIIEH MBIIIN U MIOTSHUTE YTOJl B
CTOPOHY YBEITHUYEHHUS MO0 B CTOPOHY YMEHBILICHHS 10 HYKHBIX pa3MepOB.
Jlnist moBOpOTa 0OBEKTA MOABEIUTE KYypCOp K 3HAHKY , PACIIOJIOKEHHOMY Ha CepelvHe
BEpXHEU -

¥

rpanunbl o0bekTa. Kypcop mpumer BUI KpyroBoii CT"p'é‘HKI/I . 3axBaTUTE 3HAYOK JIEBOM

KJIABUIICUMBIIIIN U TIOBEPHUTE OOBEKT HA HYKHBIN YTroJl.
OIIEPAIIUHU HA/l OPAIT'MEHTAMHA
BJIOKNPOBKA ®PAT'MEHTOB

Jlis MCKJIIOYEHHS] HENpeTHAMEPEHHOTO HCKKEHUsS WM pPeNaKTUpOBaHUS QparMeHTa (4UTO
0COOCHHO aKTyaJIbHO JIJISl CIIOKHBIX MMPOCKTOB CO MHOXKECTBOM (PparMeHTOB) CYIIECTBYET BO3MOKHOCTH
OJIOKMPOBKH (hparMeHTa.

YCTaHOBUTH OJIOKMPOBKY I OJHOTO WJIM HECKOJIBKMX BBIOpaHHBIX ()parMeHTOB MOXKHO C

ITOMOUIbI0 KOMaH/1bl & BaoxknpoBka meHio MHCTpyMeHTBI.

BUIUMOCTDb ®PAI'MEHTOB
Jnist 5KOHOMHUM BPEMEHH Ha TEePEPUCOBKY dKpaHa, MOBBIIIEHUS OBICTPOACHCTBHS MpHU padoTre (UTOo
0COOEHHO aKTyaJbHO JJIs CJIOKHBIX IPOEKTOB CO MHOXECTBOM ()ParMEHTOB) CYLIECTBYET BO3MOKHOCTh
YIIpaBJICHUS] BUAUMOCTBIO ()ParMeHToB.
JUis OTKIIIOUEHHs] BUAMMOCTH OJHOIO MJIM HECKOJIBbKUX BBIOpPAaHHBIX ()parMEHTOB IpeAHA3HAYECHA

KOMaH/a K CxkpbiTh MeHI0O MHCTpyMeHTBI. [10BTOpHBINM BBI30B KOMaH/bl BKJIIOYAET BUIUMOCTH

(dhparMeHTOB.

BxiounTh BUIMMOCTh OJHOBPEMEHHO BCeX (ParMEHTOB MOXKHO C TOMOIIBI0O KOMaHbI ©

OTto0pa3uts Bce pparmenThl MeHIO MHCTPYMEHTHI.

Jl51g yno6cTBa UCIOJIb30BaHMSI MPOTrpaMMbl IIPU OLIU(PPOBKE pacTPOB U MPOBEAECHUU TOCTPOCHUN Ha
HUX peanu3oBaHa (YHKIMS W3MEHEHHS MPO3payHOCTH (parmenta. UToOB  BOCMOIBH30BATHCS

_
¢byHkuueit HeoOXoauMo mnepeiTH B MeHi0o MHcTpyMeHTBI U BbiOpaTh komanay = IIpo3pauyHocTb
WM HaCTPOUTh PO3pavyHOCTh PparmeHTa B okHe CBoiicTBa.

JUia KaXXZ10r0 pacTpa MOKHO 3aJaTh 3HaueHHe npo3padyHocTd oT 0 go 100. Yem MeHblIe 3Ha4YEHME,
TeM Ipo3padnee pactp. s Toro yToObl YBUJETH 3JIEMEHTHI, PACIIONOKEHHbBIE TI0]T PACTPOM,HEOOX0AUMO
YMEHBIINUThH 3HAYEHUE MPO3PAYHOCTH.

Taxxe yMeHblIeHHEe TPO3PauHOCTH BU3YAJIbHO JaeT 3(PPEKT YMEHBIIEHUS KOHTPACTHOCTH.

N3meHeHne npo3payHOCTH BO3MOKHO OTZIEIBHO JJISl K&XKJIOTO pacTpa B IPOEKTE M COXpaHseTcs 3a
pacTpom.

B rmpoiiecce MHTEpaKTUBHBIX IOCTPOCHUHM HaA CO3/1aBaeMble WU PEIaKTUPYEMbI€ AIIEMEHTHI
U3MEHEHHE IPO3PAaYHOCTH HE PACTIPOCTPAHSIETCS.

[MEPEMEIIEHUE ®PATMEHTA

[Ipu uMIIOpTe HECKOJBKUX (PPAarMEHTOB KaXKIBIH CIEAYIOUIMH (parMeHT MOXKET YacCTUYHO WU
MOJTHOCTBIO 3aKphIBaTh COOOW mpenpiaynuii. B sTomM ciydae, a Takke B psfe IOPYruX, CIEIyeT
HCIOJIb30BATh OIEPALlUH NepeMeIIeHUs (parMeHTa.

Ilepen mepemeriennemM GparMeHT JOKEH ObITH Pa30JI0KUPOBaH (KOMaHa & BaokupoBka

MeHI0 MHCTpYMEHTHI).
Bb10op ¢pparmenTa

Br16op ¢parmenTa ocyuiectBisercs JieBoil kinaBumiei Moy (JIKM).

Br16op HeckosbKHX (PparMeHTOB NMPOU3BOAUTCS KiIaBuIIaMu <Shift+J/JIKM>, <Ctri+JIKM>.

OTtmenuTh BBIOOp (parmMeHTa MoxkHO <Ctrl+JIKM>. BpiOOp BceX BBIOPaHHBIX OOBEKTOB
orMmensiercs kimkoM JIKM no mycromy mecty okHa IlinaH.

WNudopmanus o BeIOpaHHBIX (hparmeHTax oroOpaxaercs B okHe CBoiicTBa.[lonpobuee o



croco6ax BbIOOpA TaHHBIX CM. paszen BbIGop JaHHBIX.
Ilepememenue pparmenTa
Jiis cBOOOHOTO TepeMerneHus: (hparMeHTa HeoOXOMMO BBLICTUTH ero u, HaxaB JIKM,
MEPEMECTUTh OOBEKT B HY)KHYIO MO3UIUIO. YKa3aTellb MBIIIN P NEepeTaCKUBAaHUU PUHUMAET (popmy

<|‘5qE> J1i1a 3a06710KUpOBaHHBIX (PparMEHTOB BO3MOKHOCTH IepeMellleHusl HeJocTynHa. Pa3pemnieno
OJTHOBPEMEHHOE TepEeMEICHHE HECKOIBKHUX BBHIOpaHHBIX (pparmMeHToB.BMecTe ¢ pparmenTamu
MEepEMENIAIOTCS TAKKE UX TOUKU MTPUBS3KH.

[Tpu nepemeriennu nHGOPMALIKS O TEKYIIEH MO3UIUH Kypcopa OTOOpaxaeTcsi B CTPOKe
COCTOSIHHSL.

Jlnsi mepeMerienusi OTPUCOBKM (pparmMeHTa Ha OJUH YPOBEHb BBIIIE IpeIHA3HAUYEHA
komaHjJia BeprukanabHbiii nopsinok/Ha ypoBens Bbie MeHI0O MHCTPYMEHTHI.

Jlns mepeMenieHuss OTPUCOBKHM (parMeHTa Ha OIMH YPOBEHb HIDKE NpeAHAa3HAYCHA
komaHjia Beprukanabublii nopsinok/Ha ypoBenb Huke MeHIO MHCTpYyMeHTBI.

Jist pacnoioxKeHHUs OTPUCOBKH (hparMeHTa BBIIIE BCEX OCTAIBHBIX ()parMEHTOB MpEIHA3HAYCHA
koMaH/1a Beprukaabnblii nopsinok/Ha nepeanuii muian MmeHio MHCTpyMeHTHI.

Jli1st pacrioyioskeH sl OTPUCOBKHU (hparMeHTa HUKE BCEX OCTAIBHBIX (DparMeHTOB MpeaHa3HaueHa
KoMmaH/1a Beprukanabubiii nopsinok/Ha 3axuauii niian MeHio UHCTPYMEHTBI.

I[TOBOPOT ®PAI'MEHTA

[lepen BpameHuem QparmMeHT JOKEeH ObITh pa30IOKHpOBaH (KOMaHa & BaokupoBka
MeHi0 MHCTpYMeHTBI).

IloBOpPOT HA MPOU3BOJILHBII yroJ

WHTepakTUBHBIA OBOPOT BHIOPAHHOTO (PparMeHTa OCYILECTBISETCS NEPEMEIIEHUEM
yIpaBJsioueiTouku BeiOpanHoro ¢parmenta. [Ipu HaBeaeHHH Kypcopa Ha yNpaBisIONIYI0 TOUKY

F
n300pakeHne Kypcopa IpUHUMAET BU] w4

3axBaTHTe YHPaBJAIONIYIO TOUKY JIEBOM KIaBUIIE MBIIIU U HOBEPHUTE (DParMEHT Ha HYKHBIH
YTOIIL.

Heckonbko BBIOpaHHBIX ()parMeHTOB OOBEIMHSIOTCS B TPYMILY C OAHOM YIpaBIsIOLIed TOYKOMH
HaBceX. [Ipu nepemenieHnn ynpasironiel TOUKH OCYLIECTBISAETCS TOBOPOT BCEW IPYIIIIBIL.

Jlns moBopoTa BbIOpaHHOTO (parmenTta Ha 180 rpanycoB npeaHasHadeHa komasja IloBepHyTh
Hal180 menro Uncrpymentoi/IloBopor.

Jns moBopoTa BblOpaHHOro (parmMenta Ha 90 rpagycoB Mo 4acoBOH cTpenke NMpeaHa3HaYeHa
koMaHza [loBepHyTh Ha 90° BnpaBo meHio UHcTpymenTsi/IIoBopor.

Jlns moBopoTa BeIOpaHHOro ¢parmenta Ha 90 rpaaycoB MpOTHUB YacCOBOM CTpENKH
npenHazHauyeHakoMana [losepuyTh Ha 90° BieBo meHio MHcTpymenTsl/IloBoporT.

3EPKAJIBHOE OTOBPAKEHUE ®PAI'MEHTA
[lepen BBIOJIHEHHWEM 3€pPKAJbHOIO OTOOpakeHHs (GparMeHT JOKEH OBITh pa30IoKUpOBaH

(xoMaHza & BaokupoBka MeHi0O UHCTPYMEHTHI).

Jlis monydeHus 3epKallbHOTO OTOOpakeHHsI (parMeHTa OTHOCHUTENbHO BEPTHKAIbHOM OCH
npenHa3HaueHa komanaa OTpas3urs ciesa HanpaBo MeHI0 MHcTpymMenThl/OTpakeHue.

Jlis monyyeHHs 3epKallbHOTO OTOOpa)keHUsi (parMeHTa OTHOCHTENBbHO TOPHU30HTAJIBLHOM OCH
npenHa3HaueHa komanaa OTpa3uTh cBepxy BHU3 MeHI0O MHCTpyMeHThI/OTpakeHue.

OBJIACTU BUIUMOCTHU

Kontypbl o00nacté BHIUMOCTH NpeJHA3HAYeHbl [UIs (OPMHPOBAHUS  PACTPOBBIX  MOJEH
MIPOU3BOJILHON (POPMBI U3 HECKOJIBKUX PACTPOBBIX ()ParMeHTOB.

Ha kaxnapiii pacTpoBbli (parMEHT MOXKHO HaJOKUTh MHOTOYTOJbHBIA KOHTYP BHJIMMOCTH,
o0ecrieuyrB Ha SKpaHe U yepTeke 0TOOpaKeHHE TOJIbKO BBLAECIEHHOTO ydacTka n3o0paxkeHus. KoHTypbl
BUJMMOCTH MOXHO CONpPATraTh C KOHTYpaMH COCEIHMX (PparMeHTOB MO JUHMM COBMEIEHUs. Takum
o0Opa3oMm, oTeIbHbIE (hparMeHTHI ""cIIMBalOTCS" B €JMHOE PACTPOBOE N300paKEHHE.

Jns ynpaBieHMs TpaHMIaMH o00JacTd BHIMMOCTH (ParMEeHTOB NpeAHa3HAYeHbl KOMAaH[bl



MEHIO

Komannpr paboTel ¢ 00JacTIMU BHAMMOCTH JOCTYITHBI, KOTJa BBIOpaH TOJIBKO OAWH (parMeHr.
JlOoCTYITHOCTH (PYHKIIMIT HE 3aBUCUT OT OJIOKUPOBKU (hparMeHToOB.

PenakTupoBaTh KOHTYPBI MOXHO TEpEMEIICHHEM, YIAJICHUEM €ro BEpIIHH, JOOABICHUEM HOBBIX
BEPIIIUH.

I'panunel 00acTH BUAMMOCTH MOTYT HMMETh CKOJIb YIOJHO CIIOKHYIO (opMy, JOIycKaeTcs
camoIiepeceueHue KOHTYpa U MEePeceUeHNe UM JPYTHX KOHTYPOB.

OBPE3KA ®PAT'MEHTOB

OOpe3ka TO3BOJIICT YAATUTh U3 PACTPOBOM TOJUIOKKH BCE JIEMEHTHI pacTpa, HE TOIMAIaroe B
KOHTYp. IIoMHMO TOro, 4TO M30BITOYHBIC MOJIS BOKPYr 00padaThIBAEMBIX yYaCTKOB ()parMEHTOB MOTYT
CO3/1aBaTh HEyAOOCTBa B Imporecce padoThl, OHM 3aHUMAIOT OOJBIIOE IUCKOBOE IMPOCTPAHCTBO H
3HAYUTEIIBHO 3aMEIAIOT Mpoiecc o0paboTku pactpa. I[losTomy skenmaTelnbHO 00pe3aTh H30BITOUHBIC
y4acTKu (pparMeHTOB cpasy Mocie CKAaHUPOBAHUS UM UMITIOPTa (DPAarMEeHTOB.

®dparMeHThl, KOTOPhIC HE JIOJDKHBI y4acTBOBaTh B onepanuu O0pe3ka, JOKHBI ObITh CKPBITHI.

Jns3TOoro BOCHOJIB3yHTECh KOMaHIOM i CkpoITh MeHIO MHCTPpYMEHTBI JINOO yoepuTe q)ﬂang.gxl

BuaumMocThb B OKHE (DpaFMeHTLI IJIs1 COOTBETCTBYIOIIUX PACTPOBBIX I/1306pa)KeHI/II7L

Jnst 0Ope3ku pacTpa IpeaHa3HauYeHa KOMaH/a B O0pe3ka meHi0 MHCTpYMEHTBI.

OTtka3aTbCd OT BBINOJHEHHOM ONEpallMM MOXHO C TOMOLIBIO KOMaHIbl OTMEHUTh MEHIO
IIpaBka.

[TPEOBPA3OBAHMUE LIBETA ®PAI'MEHTA

Jlnst mpeoOpa3oBaHusl LIBETAa BBIAEICHHOTO ()parMeHTa B YE€pHO-OE€IbIil, MOHOXPOMHBIN (OTTEHKH
Ceporo), IBETHOW WM Apyrue ¢opmaThl MpeAHA3HAUYEHbI COOTBETCTBYIOIIME KoMaHIsl I1yOuHa
uBera MeHI0O MUHCTpYMeHTHI:

OTtka3aTbCd OT BBINOJHEHHOM ONEpallMM MOXHO C TOMOLIBIO KOMaHIbl OTMEHUTHh MEHIO
IIpaBka.

Jl7is 3aMeHBbI 11BeTa MUKCeNel OTIeNbHOro (parMeHTa Ui BCEro MpoeKTa (HampumMep, YepHOTo Ha
CUHMIM /i JaJbHEHIIEro WCIHOJIb30BaHUS B KauyeCTBE pAacTpPOBOM MOJUIOKKU MpU OLU(DPOBKE)

npenHasHaqua KOMaH/1a D 3aMeHI/ITb OBE€T MCHIO HHCprMeHTbI.
OTKaSaTI)CSI oT BI)IHOJ'IHeHHOI\/JI Ol'IepaHI/II/I MOXHO C IIOMOIIIBKO KOMAaHJIbI OTMeHI/ITb MCHIO
IIpaBka.
PMUCOBAHUE JIMHUM
Ha BBI6paHHOM (l)parMeHTe MOKHO pI/ICOBaTB HpOI/I3BOJ'ILHBIe JIMHUU N O6J'IaCTI/I 3aJaHHOI'o0 1IB€Ta
HUTOJIIIIUHBI.

JInst 3TOrO0 MpeaHa3HaueHbl KOMaHbl 4 Kapanpam menio UHCTpyMeHTHI, 4 OTtpe3ok u

£y

Moanaunus Mexio Odopmiienue (B mpoekre Ueprex meHio [IpuMUATHBDI).

PUCOBAHMUE ITPAMOYT OJIBHUKA

Ha BeiOpanHOM ¢parMeHTe MOXKHO pUCOBaTh MPSIMOYTOJNBLHUKH JIMHUEH 3a/laHHOTO IBETa U
TOJIIIUHBI.

Jlns sToro mnpegHazHadyeHa KOMaHAA = [psamoyroasuuk MeHio Odopmienue (B
npoekte Yepresxk MeHio [IpuMHTHBBI).

PUCOBAHME OKPY>XXHOCTHU U SJUIUIICA

Ha BbiOpanHOM (parMeHTe MOKHO PUCOBaTh OKPYXHOCTH U 3JUIMIICHI JIMHHUEH 3a/laHHOTO I[BETa
UTOJIIINHBI.

Jlnst 5TOrO0 npeaHa3HadYeHbl KOMAaHJbI O OxpysxkHocTh 1 — Dummne menio OdopmiieHne
(Bpoexte UepTex MeHio [IpUMHTHBBI).

PUCOBAHUNE MHOI'OYI'OJIbHUKA
Ha BbiOpaHHOM (parMeHTe MOXHO PHUCOBATH NMPOM3BOJIBHBIE PETHOHBI C 3aJIMBKOI 3aJJaHHOTIO



IIBETA.

Jlnst 3TOr0 mpeaHasHavyeHa KOMaH[a 18 Mmuoroyroasauk MeHio Odgopmienue (B
npoekre Ueprexk MeHio IIpuMUATHBBI).

3AJIUBKA OBJIACTEN PACTPA

Jlnst BBIOpaHHOTO ()parMeHTa CyLeCTBYET BO3MOXKHOCTD 3JIMBKM €ro 00JIacTel yKa3aHHbIM

1BeTOM. {7151 3TOro npenHa3HadyeHa KOMaHAa L2 3anuBka MeH10 UHCTPYMEHTBI.
OTka3arbes OT BBIIOJHEHHON ONEPALIMU MOXKHO € IOMOIIBIO KOMaHAbl OTMEHUTh MEHIO
IIpaBka.

Ipumeuanue: Eciu obracmv uzobpasdceHus He A615Aemcs HENpepbi6HOU, BblOPAHHbIM YBEMOM
0yoym 3anumul Opyeue obaacmu pucyHka. Ymoodwvl naiimu paszpols, UCNOIb3VIUMe KOMAHObL YAPAGLEHUS
Macuimabom omoopajicenus pacmpa Ha IKpPaHe.

C momomip0 KOMaHbl 3aJMBKa MOXXHO MEHSTH TaKXKe IIBET CYIIECTBYIOUIMX JTUHHUU. [t 3TOTO
HE0OXOIMMO YCTaHOBUTH yKa3aTellb TaK, YTOObI OH KacaliCsl JIMHWU, U HAXATh JIEBYIO KHOIIKY MBIIIIH.
Ecnu nanHast TMHMS SBISETCS 4aCcThIO (DPUTYPBI, IIBET BCEX COCIMHEHHBIX C HEW JIMHUI TaK)Xe U3MEHHUTCS.

YIAAJIEHUE DJIEMEHTOB PACTPA
Jlnist ynaneHus pe3yJabTaToB peJaKTHPOBAHUS PACTPa U OYUCTKU O0JACTH HM300paKEHUS OT

"Mycopa" B IporpaMMe peann30BaHbl JBE KOMaH/bl € Jactux u Crepertb B KOHTYpe.

[Ipu ycnoBuM JNOKaJIBHOIO IPUMEHEHUS CIIELYET BOCIOJIB30BaThCA KOMaHAou JlacTuk, KoTopas
ABJIsieTCs 00Jiee TOUHBIM HHCTPYMEHTOM U MO3BOJISIET HACTPOUTH NEPO CTUPAHUS pa3MepoM B 1 mk.

Komanma CrepeThb B KOHTYpe OOJbIIE MOAXOMUT JUISI OYMCTKU OOJNBIINX IUIOMIAJICH,
MMEIOIIUX CJIOKHBIA KOHTYP.

B pesynbrare neiictBus 00enx KOMaH CTUPaeMble 00JIACTH 3aIOHAIOTCS OCJIBIM IIBETOM.

Ipumeuanue: Komanowl He npeonazHayeHvl 0Jis YOAieHUs NPUMUMUBOS, MOYeK U NOONUCell.

NHBEPCHS IBETA

WuBepcust 1Beta U300paKeHHUsI HCIONIb3yeTcs Ui 00paOOTKM  pacTpoBbIX  ()ParMeHTOB,

MOJTyYCHHBIX B Pe3yJIbTaTe CKAaHUPOBAHHSI HETaTHBOB.

Jlisi MHBEPTUPOBAHUS I[BETOB M300pakeHUs MpeJHa3HaueHa KOMaHIa Bl HNuBepTHpoBarth
MeHI0 MHeTpyMeHTBI
VYITIPABJIEHUE APKOCTBIO 1 KOHTPACTOM
OUIBTP WCIOJIb3YETCS ISl PEryJIMpPOBKU SIPKOCTH M KOHTPACTHOCTH H300paxeHus. OH MOXKeT
ObITh OCOOCHHO MOJE3HBIM JUIS "MPUIITYIIEHUs" SPKOCTH PAcTPOBOM MOJUIOKKH, SKCIOPTUPYEMOH B
APYTyI0 CUCTEMY JAJIsl IPOEKTUPOBaHUA. B 3TOM ciydae Hespkas pacTpoBasi IOJUIOKKA MO3BOJUT JIETKO
BUJIETH OCYILECTBIISIEMBIE TIOCTPOCHHUS.

Jlnst ympaBiieHusi IPKOCThIO M KOHTPACTOM TpeIHa3HAYeHA KOMaH/a & SpkocTh, KOHTPACT H

raMmma MeHio MHCTpyMeHThI
3AJIUTH JIbIPBI

OUIbTp UCHOIB3YETCS JJIsI MACCOBOM 3alMBKM Ha PACTpe DJIEMEHTOB C 3aMKHYTBHIM
KOHTYpPOM.

Komanna npruMeHnMa TOJIBKO K pacTpam.

J11s1 BRITIOJTHEHUSI KOMaH/IbI He TPeOYeTCs TOTIOJTHUTENBHBIX HACTPOEK. B pe3ybTare BHITOITHEHUS
Olepaluy yKa3aHHbIH apTedakT (KOHTYp) U 10100HBIe eMy OYIyT aBTOMAaTHUECKH 3AJIUTHI.

2

Jlna npumeHeHus: QuibTpa MpeJHa3HAY€Ha KOMaHJa 3anuTh  ABIPbI  MEHIO
NucTpymeHTHI/ PRUIBTPHI.
YBPATD ITAATHA
Q@WIBTP UCHOIB3YETCS AN yAaNeHUs "ciydalHBIX" TEMHBIX MHUKCEJIEH, KOTOPbIE MOYXHO CUHUTAaTh
"mymMoM" M KOTOpbIE MOTYT BO3HUKATh, HAIIPUMEP, M3-3a MbUIM HA CTOJE CKaHepa NpU CKAaHWPOBAHUU
HCXOJHOI0 JOKYMEHTA.

Jlna mpumenenuss ¢GuiIbTpa NpeJHa3HayeHa KOMaHJa & YOpare mnATHA MEHIO



NucTpyMeHTHI/ PUIBTPHI.
CI'JIAAUTH
QunbTp yCTaHABIMBAET 3HAUYEHHE LBETA KAXKIOTO IMUKCEIS PE3YyIbTUPYIOMIETO0 H300paKeHHS B
CpelHee 3HA4YeHHE IIBETOB COOTBETCTBYIOLIEIO MHUKCENS MCXOAHOTO HM300pa)KeHHs U ero OnrKanIImx
COCEJIHUX IUKCEJIECH.
[Tocne npumenenust puiabTpa cozgaetcs ekt "criakuBaHus" 1IBETOB.
@unbTp MOXKET ObITH 3PPEeKTUBEH MPH 00pabOTKE HACHIIIEHHBIX IIBETHBIX N300paKeHU.

A
Z[J'IH MMPUMCHCHHA (bl/IJ'IBTpa npeaHazHaucHa KOMaHJa CFJIaIlI/ITb MCHIO

HNucTpymeHTHI/ PUIBTPHI.
YBEJIMUUTH PE3KOCTb
QunbTp co3gaeT IPQPEKT yBEIWYCHHS PE3KOCTH M TOBBIIICHHUS KOHTPACTHOCTH
n300pakeHUsI.
QOMIBTP MOXKET OBITH MPUMEHEH MHOTOKPATHO.
OunbTp MOXKET ObITh 3P PeKTHBEH MPU 00PabOTKE HACKIIEHHBIX IIBETHBIX N300paKCHHI.

Jlnsanpumenenuss ¢GuibTpa NpeaHA3HAYeHa KOMaHJa A Ypeamunts Pe3KOCTh MEHIO
HNucTrpymeHTHl/ PHIBTPHI.
N3MEHEHUE TOJILIUHBI 9JIEMEHTOB PACTPA

HJ'ISI YBCIWYCHHUA TOJIIUHBI HHHHﬁ, HOHHHCCﬁ U OOBEKTOB Ha Q)parMeHTe npcaHa3Ha4YCHa

koMaHza ™  Hapammsaunue MeHio MHCTpyMeHTHI/®@uabTphl. Ee npuMenenue menecoodpasHo nepes

IIPOLIECCOM PACIIO3HABAHMUSL.
Jlnisi BBITIOTHEHUS KOMaHBI JOTIOJHHUTENBHBIX HACTpOeK He Tpedyercs. PuibTp MOXeT OBITh
IIPUMEHEH MHOTI'OKPATHO.

JlelicTBE KOMAaHIbI u Opo3us oOpaTHO JelcTBUIO KoMmaHapl HapammBaHWe W MO3BOJISIET

YMEHBIINUTD TOJIIUHY JIMHUH, TOANUCEN U 0OBEKTOB Ha ()parMeHTe.

JInsi BBITIOJHEHHUS] KOMAHJbI JOMOJHHUTEIBHBIX HACTPOEK He Tpebyercs. DUibTp MOXKET OBITh
HpI/IMeHeH MHOFOKpaTHO.

BBIJIEJIEHUE KPAS

KoManzga no3BosisieT BbAETUTh I'PaHUIBl YETKUX KOHTYPOB Ha pPacTpOBOM H300pakeHuu. Yerkue
KOHTYPBI TMPEICTABISAIOT COOOW TPAHMIIBI YYaCTKOB H300PaXKCHUS, UMCIOIIUE CYIIECTBCHHBIC OTIUYHUS
[0 LBETY WU SIPKOCTH. Pe3ynbrarom paOOThl KOMaH[bl SIBJISIETCS YEepHO-OENbI pacTp ¢ rpaHHUIlaMH
obacrei.

JUis BBITIOJIHEHUS  OIlEpaliMi  INpeJHa3HauYeHa KOMaHAa Bbigesienne kpast MeEHIO
HNucTpymeHTHI/ PRIBTPHI.
PA3MBITHE I10 ITOBEPXHOCTHU
OuabTp MO3BONSAET YMEHBIIUTH "3E€PHUCTOCTH" ILIBETHOTO HW300paKE€HMs, COXpaHSAs TI'PaHULIbI
KOHTYpoB. KomaHnia npruMeHnma ToJIbKO K pacTpam.

Jlia nmpumeHeHust QuUIbTpa INpeAHa3HaueHa KomaHna “ Pa3mbiTHe IO NOBEPXHOCTH
MEHIO

HNucTpymeHTHI/ PRUIBTPHI.

TOYKU ITPUBA3KU

Toukn TpUBSI3KM 3aJalOT COOTBETCTBME TOUKM pacTpa (B CHCTEME KOOPAMHAT pacTpa) TOYKE
MPOEKTa (B CUCTEME KOOPIUHAT MPOEKTA).

OnopHble TOYKHU NPHUBA3KH MOTYT ObITb aOCOMOMHBIMU VI OMHOCUMENbHBIMU.

* AO0CO/IIOTHBIE TOYKHM - 3TO TOYKM C M3BECTHBIMU KoopauHaTamu. VX HeobOXoaumo 3anaBaTh
Ui TpaHc(opMay pacTpoBbIX HM300pakeHUi. TakuMu TOYKamMM MOTYT OBITh KPECThbl KOOPAMHATHOMN
CeTKH, KpalHHE TOYKM PaMKH, IYHKTBl T€0/I€3M4E€CKOro OOOCHOBAaHHSA, KOOPAMHHUPOBAHHBIE YTJIbI
3llaHUM, TPOCTO XapaKTepHble TOYKU pacTpa C M3BECTHBIMM KOOpAMHAaTaMu. TOUYKM 3aJaroTcs
[10JIb30BATEIEM B YCTAHOBJIEHHOW MM CUCTEME KOOPJMHAT.

* OTHoOCUTe/bHBIE TOYKH — 3TO JIOTIOJHUTENbHbIE TOYKM Oe3 ykazaHus KoopauHat. Hx
Heo0X0IMMO 33/1aBaTh /IS TpaH()OPMAaLIUK WM CKIEUKH pacTpOBbIX H300pakeHuil. OOBIYHOTAKHE TOUKH



3aJjal0TCs JJIsl YCTpAaHEeHHUs B Mpolecce TpaHCPOopMaluu "HECBOAOK' KOHTYPOB Ha KaXKIOM M3 CMEXHBIX
(¢parMeHTOB B 00JacTH TEPEKPhITHA B  XapaKTEPHBIX MecTaXx H300pakeHHs: Ha KOJOJUaXx,
OCBETHUTEIBHBIX MauTax, MEePEeceUeHUsIX JUHHUMA, OTIEIbHO CTOALIMX NEPEBbAX M T.II. JUOO A CKICHKH
(GparMeHTOB y KOTOPBIX OTCYTCTBYIOT a0COMIOTHbIE TOUKU. OJlHA U Ta e OTHOCHUTENIbHAs TOYKA MOKET
MPUCYTCTBOBATH OJJHOBPEMEHHO Ha HECKOJBKHX (hparMeHrax, kak oodmas. B mporecce Tpancopmanuu
WIH CKJIEWKH COOTBETCTBYIOIIMEOTHOCUTENBHBIE OMIOPHBIE TOUKH COCEAHUX (DparMEHTOB COBMELIAIOTCS.

KoHTposibHbIE TOYKM NPHMBA3KHM — TOYKM, HE YYacTBYIOIIME B pacyueTax IapaMeTpoB
TpaHC(OPMUPOBAHMS, 110 HUM OLICHUBACTCA BEJIMYMHA OTKJIOHEHHUs IOcie TpaHchopMaluu pacTpa.
KoHTponbHBIE TOUKH HY>KHBI JIs1 OLIEHKU KayecTBa TpaHc(hopMaIuy pacTpa.

KagecTBO mpUBS3KM KaXIOro H3 (PparMeHTOB MOXXKHO KOHTPOJIHPOBATH, MEPUOIUUYECKU
HPOCMATPUBAsE CIIUCOK OMOPHBIX TOYEK M PEAAKTHPYsI ero (Tadbnuua Touxku npuesisku).

CX0aMMOCTh OMOPHBIX TOUYEK OICHMBAETCS MO OTKJIOHEHMsAM: Mo ocsiMm abcruce (dX), opauHat
(dY), abcomroTHo# Bennunne cMerienus (d).

B ciydae, ecnu OTKIOHEHHE Ha TOYKE 3HAYUTENbHOE (OOBIYHO BEJIMYMHA OTKJIOHEHHUS HE JOJDKHA
npeBbiaTh 3HaueHus 0.3 MM B eJMHMLIAX IIJIaHA), TO PEKOMEHAYETCS B 3TOM Cllyyae OTPEJaKTHPOBATh
€€ WU yJaJIUTh.

OcCyIecTBIATh MHTEPAKTUBHYIO NIPUBA3KY TOUYEK HAJ0 KaK MOYKHO TouHee. J[J1s 3TOoro »kenaTesibHO
YBEJIMUUTH (PparMeHT U300paKeHUs], 10JIb3YACh KOJECUKOM MBbIIIK JIMOO0 KHOIKaMU MacIITaOupOBaHUS.
JUis yCKOpeHMsl yKa3aHMs IIOJOXEHHs CO3/1aBaéMblX TOYEK MPUBSI3KU MCIOJB3YyeTCs (YHKLUA
pacrno3HaBaHMsl [IepeceyeHuil TMHUM Ha pacTpax (KpecToB KOOPAMHATHOM CETKH, MEepeceuyeHUui JIMHUN
KOOpAMHATHOM ceTku). Ha Bpems yka3aHMs TOYKM HPUBA3KM MOYKHO OTKJIIOYHUTH pPAaclo3HaBaHUE
nepeceueHmil, HaxkaB KinaBumy <F3>.

IIpu aBTOMaTMYeCKHUX pacy€Tax YUMUTBHIBAIOTCS TIPAHUIBI O00JACTM BUIAMMOCTH PACTPOBOTO
¢bparmenTa — 3a mpezenamMu 00JaCTH BUJMMOCTH TOYKU MPUBSA3KH HE TEHEPUPYIOTCS.

3AJJAHUE TOYEK ITPUBA3KHA

Tpanchopmanis pacTpoBOro HM300pa)KEHUSI OCYLIECTBIIETCS 10 3a/1aBA€MbIM OINOPHBIM TOYKaM
NPUBSIBKU: abcontomueiM M omuocumenvHulM. OTHOCUTENbHbBIE OINOpPHBIE TOYKU MCIOJB3YIOTCS IS
CKJIEHKH pacTPOBBIX U300PAKEHUM.

Yucno 3a1aBaeMbIX OMOPHBIX TOUEK 3aBUCHT OT KauecTBa OTCKAHWPOBAHHOIO M300paxeHus. Ecin
METPUYECKOE KauyeCTBO pPAacTpa HEYIOBJIETBOPUTEIBHOE, PEKOMEHIYETCS HCIOJb30BaTh MaKCUMalIbHO
BO3MOXXHO€ KOJIMYECTBO TOYEK, HAIpPHUMEp, NPUBSI3bIBAaTh BCE Y3Jbl KOOPAMHATHOM ceTkH. Ywucio
3aJlaBaeMbIX OTIOPHBIX TOUYeK MoxeT nocturaTth 400.

MuHMMaIbHOE KOJIMYECTBO OMOPHBIX TOYEK /sl TpaHC(POPMALIUU — JIBE.

B nporpamme npenycMOTpeHO HECKOIBKO METOJIOB CO3JaHMsI OMIOPHBIX TOYEK:

- CO3/1aHHE€ OJAMHOYHOM ONOPHOW TOYKH;

- CO3JaHUE OJMHOYHOM ONOPHOM TOYKH I10 Y3JIOBOM IPUBS3KE;

- CO3/]aHHE Mapbl OMOPHBIX TOYEK (OTHOCUTEIBHBIX TOYEK);

- aBTOMAaTUYECKOE CO3/IaHUE CETKHU aOCONIIOTHBIX TOUYEK MPUBS3KY;

- aBTOMATHMYECKOE CO3JIaHHE CETKU aOCOIIOTHBIX TOUYEK MPUBSI3KU HA JIUCTE KapT;

- aBTOMAaTHUYECKOE CO3/IaHHE CETKH aOCONIOTHBIX TOYEK MPHUBSA3KU Ha IJIAHILETE;

- yKazaHHue IOJIOKEHUS Ha PacTpPOBOM (parMeHTE TOYEK MPHUBS3KU, UMIIOPTHPOBAHHBIX U3
TEKCTOBOTO (aiina.

Co3nanne 0IMHOYHON ONMOPHON TOYKH

OTOT cnoco0 TpeaHa3Ha4yeH IS CO3/IaHUsI TOYEK MPUBSI3KH (aOCONIOTHBIX W OTHOCHTEIBHBIX) B
XapaKTepHBIX MeCTax HU300paKeHHsI, PACMOJIOKEHHBIX HEPErylsipHO (IYHKTBI T€0/1€3UYECKOro
000CHOBaHUS, KOJIOALBI, HHBIE TOYKU PACTpPa).

3ajaHue OJMHOYHBIX OMOPHBIX TOYEK IMPOU3BOAMTCS C MOMOIIBIO KOMaH/IbI + Co3naTh TOYKY
npuBsa3ku B MeHIO Tpanchopmanmus.

Co3nanne napbl TOYEK NPUBA3KH

OTOT cnocob MpeaHa3HaueH ISl CO3/IaHUsl OTHOCUTEIbHBIX TOUEK MPHUBSA3KH MOMApHO, T.€. MepBast
TOYKa CO3JACTCS HAa OJHOM PacTpe, a BTOpasi — Ha BTOPOM C UMEHEM I1€PBOU TOYKHU.



JIns co3maHMs Tapbl TOYEK MpeAHa3HAuYeHa KOMaHJa +F Co3nath mapy TO4YeK
MEHIO

Tpanchopmanus.

[Tocne oObeauHeHUsT (HPArMEHTOB B €IMHOE PACTPOBOE MMOJIC HyMepallys OTHOCHTEIbHBIX OTIOPHBIX
TOYCK MEHSETCS, TaK KaK Ha OJHOM (parMeHTe HE MOXKET ObITh OMOPHBIX TOYEK C OJIMHAKOBBIMHU
umeHamu (koMauaa Mucmpymenmol/O0vedunums 6blOpanuvle ppazmenmot).

IIpuBs3Ka Jucra KapThl

B nporpaMme ecTh BO3MOXKHOCTh MPHUBSI3aTh JIMCT KapPThl CTAHIAPTHOW pasrpadKu 1Mo ero yriam u

HOMEHKJIaType, UCIOJIb3YysI KOMaHIy E IIpuBs3ka aucra kaptbl MeHi0 Tpancdopmanus.

Jiis paboThl KOMaHIBI MOXHO MPEABAPUTEIBHO 334aTh B CBOMCTBAX MPOEKTAa CUCTEMY KOOPAMHAT
(xomanma @aiin/ Ceoticmea npoexma pasaen Cucmema KoopouHam).

I[IpuBsi3ka mianmera

C mnoMoIp0 KOMaH/bI B IlpuBsa3ka mianmera MeHO TpaHcpopMaums BBIIOIHAETCS
MPUBSI3KA IUIAHIIETA 0 €ro yrilaM B MaciTaly.

Ykazanue Ha pparmMenTe CyIIECTBYIOIIUX ONMOPHBIX TOYEK

OtoT cnocol mMpenHa3HaueH I yKa3aHWs IIOJIOKEHHUS 3apaHee MpPOMMIIOPTUPOBAHHBIX TOUYEK
IPUBSI3KM, B Cllydae HEOOXOJMMOCTH HCIOJb30BAaHUS IPOU3BOJIBHBIX OINOPHBIX TOYEK C 3apaHee
M3BECTHBIMHU KOOPINHATAMU.

B pesynbrare +3 HMIIOPTA TOYeK NMPHUBA3KHM IO IIAOJOHY B IPOEKT J00aBISAIOTCS TOYKU
IIPUBS3KH, HE OTHOCAIINECS K KOHKPETHOMY (parMeHTy. B Tabnuie Touku NpuBA3KH OHU HaXOJATCSB
rpynne Henpussizanuble. /1711 Toro, 4ToObl yKa3aTh MOJO0KEHUE ITUX TOYEK HA PACTPOBBIX (PparMeHTax,

HEOO0XOAMMO  BBI3BaTb  KOMAaHJY Hanectu Touky npuBsizku MeHio TpaHchopmanus uiam
BOCIIOJIb30BaThCsl KOMaH/10il Jl00aBUTh Ha pacTp KOHTEKCTHOTO MeHIO Tabiuibl ToYKH NpHBSA3KHU.
[Tpu 5TOM TOYKHM HAHOCATCS B CIEIYIOIIEM TOpSIKE: BEIOMpaeTcs: Touka B Tabuuie Touku npuBs3Ky,
BBI3bIBACTCSI KOMaHJa U YKa3bIBAeTCsl IOJOXKEHHE TOYKM Ha HEOOXOJMMOM pacTpoBOM (parMeHTe.
KoopaunaTsl TOUKM BBOJUTH IPU 3TOM HE HY)KHO, OHM ObUIM MPOYUTAHBI U3 TEKCTOBOTO (haiina u yxe
MPUCYTCTBYIOT B Tabnuile. Bee nelicTBUS cOMpOBOXKAAIOTCS MOJCKAa3KaMU B JIEBOM BEPXHEM YTy OKHA
IInan. Ilocne ykazaHus TOYEK Ha pacTpax, OHU TPYNIUPYIOTCSA MO COOTBETCTBYIOIIMM (parMeHTam,
TaKuUM 00pa3oM IO Mepe yKa3aHHs HMMIIOPTUPOBAHHBIX TOYEK OHM U3 rpynnsl HenpubsizaHHble
MOMa/laloT B TPYIIBI IO (pparMeHTaM, Kak U OObIYHBIE TOUKH MPUBSI3KH.
3AJJAHUE CETKH TOYEK ITPUBA3KHU

Eciun Mmerpuueckoe KadecTBO pacTpa HEYJIOBIETBOPUTEIbHOE WINM TpeOyeTcs KadyecTBEHHas

00paboTKa OTCKAaHMPOBAHHOI'O MaTepuasa (IUIAHIIETOB), PEKOMEHIYETCS HCIOJIb30BaTh MAKCHMAJIBHO

BO3MOXHOC KOJMYCCTBO TOYCK, HANPHUMEP, MNPHUBA3BIBATL BCC  Y3JIbI KOOpI[I/IHaTHOﬁ CCTKHMU.
+ +
ABTOMaTI/I3I/IpOBaTB nponecc Co3JaHus TOUCK MPHUBA3KU IO CCTKE, IMO3BOJIACT KOMaHIa o C03)laTB

CeTKY To4YeK MeHI0 Tpancopmanus.

JlaHHasT BO3MOXHOCTH TIO3BOJISIET CO3/1aTh aOCONIOTHBIE TOYKM TPUBA3KHM C  33JaHHBIM
MOJIb30BaTEJIeM IIIaroM CEeTKH (KpaTHBIM IIary CETKU Ha pacTpe) Ha PacTPOBBIX M300paKEHUSX.

JIsisi aBTOMaTHYeCKOTO CO3JIaHMsI CETKH TOYEK MPUBS3KH HEOOXOIUMO, YTOOBI B MPOEKTE OBLIH
CO3JIaHbl KAK MUHUMYM JIB€ a0COTIOTHBIE TOUKH.

[Tocrne BpI30Ba KOMaH/IBI OTKPBIBAETCSI OKHO JUIS BBOJA 3HAUCHHUSI IIIara.

[IporpaMMa aBTOMATHYECKH PACCUMTHIBACT MPEANOJaraeMble  MECTOMOJOXKEHUS  KPECTOB
KOOPJMHATHON CETKH, MIIET B ATHX OOJIACTIX pacTpa TMepeceueHus JMHUNA U cO3aéT OMOPHBIC TOYKH B
3THX MeCTaX WM, €CIIM NepeceyeHHs JTMHUM KOOPANHATHON CeTKH HE HalJIeHbI, TO PSIOM.

YIIPABJIEHUE IMTPUBSA3KAMU

OyHKIMS yOpaBiIeHUs TMPUBA3KAMU HEOOXoIuMa sl HW3MEHEHHUS KOOPAWHAT OTIEIBHOTO
(dbparmenTa unu Bcero mpoekta (Tpancopmanus casurom) Ha BenumunHy dN, dE B cimydae rpy6Goro
npomaxa ¢ oOmield ouu(ppoBKOH KOOPAMHATHOW CETKHU JMOO NpU HEOOXOTUMOCTH H3MEHHUTH (OopMy
MPECTaBICHUSI KOOPAMHAT.

OnHOBpEeMEHHO C Mpeodpa3oBaHUEM KOOpIMHAT (PParMeHTOB MPOMCXOIUT IMEpecdyeT KOOPIHHAT



TOYEK MPUBA3KH (PPArMeHTOB.

Bb130B  (pyHKIIMM NpOM3BOAMUTCS BBIOOPOM KOMAH[bI YnpapieHue NpUBA3KAMH B
MeHo Tpanchopmanus.
ITyHKT MEHIO U KHOIIKA Ha MaHeId MHCTPYMEHTOB JOCTYIIHBI TOJIBKO TOTJa, KOTJa B MPOEKTE €CTh
XOTs1 ObI OIMH PAaCTPOBBIN (PparMeHT.
JloCTYynIHOCTh (DYHKIIMU HE 3aBUCUT OT OJIOKHPOBKU (PparMeHTOB.
PEJAKTUPOBAHUE TOYEK ITPUBA3KHA
PengakTupoBarh TOUKU MPUBS3KU (M3MEHUTHh KOOPJMHATHI TOYEK, U3MEHHUTh TUI TOYKH) MOXHO B

TadIuIE To4Yku NPUBA3KHU.

B tabnune MoxHO oTpenaktupoBaTh UMsl TOUKH, 3HAUEHUS:

N, E — npssMoyronbpHble KOOPAUHATHI TOUKU IIPUBSI3KH;

B, L — reonesuueckue KOOpPAMHATBHI TOYKM HPUBA3KU. 3HAUYEHUS OTOOPa)KarOTCs TOJIBKO B TOM
cllydyae, €cild B IIPOEKTE 3aJaHa CHUCTeMa KOOpAMHAT. Eciau cuctema KOOpAMHAT HE 3ajlaHa, MoJs
OCTAIOTCSI TyCTBIMU U HEJIOCTYNHBIMHU I PEJAKTUPOBAHUS;

Tun ToYKH — 3HaUCHHE BhIOMpaeTCs U3 Bhinagaromero cnucka (Onopuas winu Konmponvhas).

3HaueHUs

dN — oTKJIOHEHUE TOYKH MPHUBS3KH OT 0XKUIAEMOT0 MMOJIOKEeHHUs 110 ocH abcuucc; dE — oTkinonenue
TOYKH HPHUBSI3KH OT 0XKUIAEMOT0 MOJIOKEHHS 10 OCH OpauHAT; dS — o0lee OTKIOHEHHE TOYKHU TPHUBS3KU
OT 03KMJIa€MOT0 MOJIO0KEHUS.

aBTOMAaTMYECKH NEPECUUTHIBAIOTCS MPU U3MEHEHUHU 3HAYCHUH B MPEABIIYIIUX CTOJOIAX TaOIMILIbI.

Taxke B mporpamMme peainn3oBaHa (YHKUIMS  pPEAAKTUPOBAHUS TOYEK TPUBS3KH B

[I0JlyaBTOMaTU4ECKOM pexume. BbI30B  (yHKIMM NPOU3BOAUTCA BBIOOPOM KOMAaH[bI *
KoppexkTuposka To4ek B MmeHIO TpaHncopManus.
YIAJIEHUE TOYEK ITPUBA3KHU

3amaHHbIe TOYKH MPHUBSI3KA MOXHO YAAJIUTh. YJAJICHHE TOUYEK OCYIIECTBIISICTCS B TalimIe
+

Touyku NpUBA3ZKHM WU NHTEPAKTUBHO B OKHE IlnaH.

* Bpigenute TOuKy wWid rpynmy Touek B Tabmuie Toukum npuBsisku win B okHe Ilnam,
ucnop3ys kiaumm <Shift> wmu <Ctrl>.

* Haxwmure knaBumy <Del> wim kHomky Ha MAaHEJIIM MHCTPYMEHTOB OKHa To4YkH
npuBsa3Ku. [locnenyer 3anpoc Ha yaaneHue TOYEK.

TPAHCO®OPMALUA

Tpancpopmanusi - 310 mnpeoOpa3oBaHUE PACTPOBOIO H300paKEHUS] C IEIbI0 YCTpaHEHHUs
HCKa)KEHUH, BBI3BAHHBIX CKJIAJKaMHU HCXOJHOTO OyMa)KHOTO HOCHUTEINSI, 3aMATHEM IpPHU CKaHUPOBAHMH,
omMnOKaMu camMoro ckaHepa. B pesynbTare TpaHchopMmaluu pacTp TakKe HMPUBSA3BIBACTCS B CHCTEMY
KOOpJUHAT MPOEKTa (IOJIyYaeT reOnpUBS3KY).

Tpancdopmarust pacTpoBbIX HU300paKEHUH OCYIIECTBIISIETCS MO 3a/1aBa€MbIM OIOPHBIM TOYKAM.
TpanchopmupyroTcst TONbKO T€ (PparMeHTbl, KOTOpble HE 3a0JIOKHUPOBAaHbI M JJIi KOTOPBIX 33aJaHO HE
MeHee JIByX aOCOJIOTHBIX TOYEK NpUBSA3KH. B TpaHchopmanmu y4acTBYIOT M OTHOCHUTENBbHBIE TOYKH
npuBsA3KH. OTHOCUTENbHBIE OMOPHBIE TOYKU MPUBSI3KH, PACHOJIOKEHHbBIE TOIBKO Ha OJHOM (pparMeHTe,
HE YYUTBIBAKOTCS.

3amyck TpaHcopMmanMM — BBIIOJHAETCS  OJHMM U3  METOJOB, CIPYIIHPOBAHHBIX B
MEHIO

Tpaunchopmanus:

* Meroxg KyCOYHO-THHEHHOH TpaHchopMalUMM  TO3BOJAET  IOJNyd4aTh  KadyeCTBCHHBIC
M300paXkeHusi, B ONpPEAEICHHON CTETEeHU HCIpaBisAs Takue AePEeKThl, KaK CKIaJKH OyMaru, y4acTKU C
HEpaBHOMEPHBIM MacuTaboM u apyrue. OJHOBpEMEHHO oOecreunBaeTcsl MpUBsA3Ka 00padaThIBaE€MbIX
pacTpoBBIX (PparMEeHTOB K HUCIOJIb3yEeMOM cucTeMe KOOpUHAT.



* Ad¢dunnasa TpanchopmManus M03BOJSET MOJYUYUTh KAYECTBEHHBIE PE3YJbTaThl U PAcTpOB,
UCKOKEHHBIX WIN BBITSHYTBIX B OJHOM W3 HAlpaBiIcHWN. B HampaBleHMHM KaKIOW M3 KOOPIWHATHBIX
OCel PacCUUTHIBACTCS U MMOTOM MPUMEHSETCS CBOM MacIuTaOHBIA KO3 (UIHEHT.

[Tocne TpaHchoOpMalu pPacCYMTHIBAIOTCS 3HAYCHHUS YKJIOHeHHMH 10 ocsm abciuce  (dN),
opaunat(dE), abcomoTHOl BennurHe cmereHus (dS) Touek mpUBS3KH OT UX 0KHUAAEMOTO MOJIOKEHHS.

TpanchopmupoBath BeCh MPOEKT WM OJUH W3 (PparMEHTOB MOXHO HECKOJIBKO pa3, HUCIOJIB3Ys
NPEbIAYIINE TPUBSI3KH, U3MCHSS W JONMONHSAS WX. MOXHO YKa3bplBaTh JIPYrod BHJ HWHTEPIOJSIUN
useta (Oauorcaviwux cocedeii muO0 Oununelinas) B cBoWcTBax mnpoekta (@aiin/Ceoticmea npoexma
pasznen Tpancpopmayus).

[Tocne Tpancdopmanuu GpparMeHT aBTOMATUISCKU OJOKHPYETCS.

OPTOKOPPEKIIMA KOCMOCHUMKA

Kocmudeckne CHUMKH B CHIPOM BHJE MPEICTABISAIOT COO0H M300pakeHUE 36MHON MOBEPXHOCTH,
KOTOpOE€ TOJIy4eHO ¢ Oopra KOCMHUYECKOTO armapara I0J YyIJIOM HaKJIOHa K TOYKE HaJaupa,
nocturaromum 40 rpaaycos.

Oproxoppeknusi (OpTOTPaHC(POPMHPOBAHNE) CHHMKA — 3TO MaTEMaTHYECKH CTpPOroe
peoOpa3oBaHUe WCXOJHOTO CHHUMKAa B OpPTOTOHAIBHYIO TMPOCKIIMI0 M YCTPAaHCHHWE MCKaKCHUH,
BBI3BaHHBIX PEIbE(POM, YCIOBUSIMH CHEMKH M TUTIOM KaMEpHI.

OpToKOppeKIHUsS KOCMOCHHMKA aKTUBU3UPYETCS KOMaH10i OpToKoppeKIus KOCMOCHUMKA MEHIO
Tpauchopmanusi. [lepen opTokoppeKieir HEOOXO0IUMO 0OECIIECUUTh BBIMOJIHEHUE psia YCIOBUH (CM.
HIKE).

YcaoBus 1Jisi BHITOJTHEHHSI OPTOKOPPEKIHH

J1J1s1 BBITTOJTHEHUST OPTOKOPPEKIIMH KOCMUYECKOT0 CHIMKA HEOOXOIUMBI:

- Kocmuueckuii cHUMOK B 0HOM U3 popmaroB noctaBku (00sraHo GeoTIFF).

- aunbie koaddunmento RPC (rational polynomial coefficients) k caumky.

- Undopmanus o peapede B Buae Mmarpuisl Beicor (DEM — Digital Elevation Model).
CraHmapTHBIA IIar CETKH MPUMEHSEMBIN /11 OPTOKOPPEKIIMH KOCMHUYECKUX CHUMKOB — 20-50Mm.

- Mopuenp reouna. JlaHHbIE MOJENU T€OUIa MPUMEHSIOTCS K MAaTPHIIE BBICOT HEMOCPEICTBEHHO
nepe opToKoppekimei. st 3Toro qoKeH BBITONHIATHCS PAJT YCIOBHI: B Te0fe3UuuecKoi OMOInoTeKe B
paznene ['eoMabl JODKHA MTPUCYTCTBOBATh MOJIEh TE€OUA, @ B HACTPOMKAX CBOMCTB MPOEKTa B pasJieie
Kaprouka npoexra/llapamMeTpbl BHIOpaHa MOJIEIh TEOHIA.

[Tepen TemM Kak BBIMOIHSATH OPTOKOPPEKIIUIO B MTPOEKTE HEOOXOUMO MOATOTOBUTH CIEAYIOIINE
MaTEePHAIIBI;

* 3arpy3uTh B MPOEKT KOCMOCHUMOK B TOH CHCTEME KOOPJIUHAT, B KOTOPOW OH TIOCTABIISETCS,

* chopMHUpOBaTH MATPHIly BBICOT, MOJHOCTBIO MOKPHIBAIOIIYIO HY)KHBIH CHUMOK (MaTpuIla
BBICOT JIOJDKHA OBITh B TOM K€ CUCTEME KOOPJIUHAT, YTO M CHUMOK).

IIOJJTOTOBKA H CO3/JAHUE YEPTEKEH

[Tporecc Bbimycka rpadu4eckux JOKYMEHTOB COCTOUT W3 HECKOJIBKHX ITAIlOB:

* TIOJATOTOBKA BUJa MH(OpMAWK, HEOOXOAMMOMN /I BBIBOJA HA TEYaTh B Tpa)UuecKOM OKHE

IL1an npoexra;

* co3manue B rpadpuueckoMm okHe Ilnanm oOmactu (pparmeHTa) mnpoekTa, KOTOpas JOJKHA
MOTIACTh B YEPTEXK, U MEPEX0/] B MPOCKT UepTexk;

* peIaKTUpPOBaHHE TPaUIECKOro JOKYMEHTA;

* reyarh yepTeka u (TIpu HEOOXOJAUMOCTH ) IKCIIOPT.

[Tpr HEOOXOAMMOCTH MOXKHO CO3JIaTh IYCTOW JOKYMeHT UepTeska, IMOCIIe Yero MPOU3BECTH €ro
HATIOJTHCHHE.

IToaroroBUTEILHBIH 3TAll B MPOEKTE

JlaHHBIIA 3Tam MOXHO Pa30OUTh HA COCTABIISIOIINE:

* Coszganue JOMOJTHUTEILHOW WH(OPMANNU, K KOTOPOW MOXKHO OTHECTH IOSICHSIONINE TEKCTEHI,
rpadUUecKue DJIEMEHTBI, TMOAMKUCH KOOPJAWHAT, 3HAUCHWH pACCTOSIHHIA, YIJIOB W T.I. (MEHIO
Ogopmnenue).

» Hacrpoiika oToOpaxxeHHss HEOOXOAUMOW Ha YepTeke UHPOPMALUU — TEMATHYECKHX O00OBEKTOB,



BeO-KapThl, KOOPAWHATHOU CeTKU U T.A. (CM. Quibmp suoumocmuy).

* Hacrpoiika 1Bera oTOOpakeHHs1 BBIBOAMMON Ha ueprek mHpopmarmu (Paiija/Ilapamerpbl
NpPOrpamMmbl).

* Cozganue B rpadMueckoM OKHE O0JacTH MpoekTa (KOHTYp depTexka), KOTopas J0JDKHA
MIOTIaCTh B YEPTEK.

Co31aHue U peJaKTHPOBAaHME YepTexkKa

Ilon co3znanueM dYepTexka moJpazymeBaercsi mnporecc nepexoxa or mozaenu IIpoekra k ero
rpadUuecKoMy NpEICTABICHHUIO, B PE3ylbTaTe KOTOpPOro (popMUpYEeTCs HEMOCPEICTBEHHO IOKYMEHT
YepTek 1 MPOU3BOIUTCA Mepeadya B HEro Bceil HeoOXoaumMoit rpaduueckoil HHPOpMaIIUH.

B nponecce paboThl ¢ 4EPTERKOM MOTYT BBINOIHATHCS CIEAYIOIINE IEHCTBUA:

* PenaktupoBaHue rpaHul (parMeHToB.

» Coznganue rpadUyecKuX TPUMUTHBOB.

* BcraBka 00bEKTOB - paMKHU JIUCTOB YEPTEkKEH, BEIOMOCTH U PUCYHKOB.

* OOHoBneHne wuH(pOpMAIMM BBHIOPAHHOTO (parMeHTa B  COOTBETCTBHH C  TEKYIIUMHU
HAcCTPOHWKaMU MPOEKTa, 10 KOTOPOMY OH ObLI CO3/1aH.

IleyaTh u 3KCHOPT YepTeKa

Ha nanHom stane gopmupyercs nu6o OymaxkHas KOIMsI MOJArOTOBJICHHOIO JOKYMEHTa, JIUOO OH
aKcnopTupyercs B rpadudeckue Gopmarsr (*.pdf, *.dxf, *.svg).

I[TEHATAEMAS OBJIACTD ITPOEKTA

I'paduueckne MOKYMEHTHI BBITYCKAIOTCS O(GOPMIICHHBIC B BUAE CTAaHJAPTHBIX JHCTOB YEPTEKEH,
perinaMeHTHpPYEMbIX HOPMAaTUBHBIMU JIOKYMEHTaMH.

Takum 00pazom, dyepTex, Kak MPaBUIIO, COCTOUT U3 HECKOJIBKHX COCTABJISIONUX — TpauuecKon
4acTU U OOpaMIIeHHus, K KOTOPOMY OTHOCATCS paMKH M IITaMIIbl, a TaKKe MOSCHSIOMAs MH(OopMarus
(TEKCTBI  T.IL.).

B cucreme o6nacte ImpoekTa, IepelaBaeMas B UEpTEX, OrPAHUYMBACTCS IMPH IOMOIIU
CIEUUANBHBIX KOHTYpOB. KOHTYp MOXXHO co3/1aTh Kak BpYYHYIO, TaK M aBToMartudeckd. Jlis
OTIpeJIeJIEHUs MOJIOKEHHsI TPaHUIl YepTeKa B MPOEKTEe UCIOJIb3yHTE KOMaH/bI, PACIIONOKEHHBIE B MEHIO
Yeprexu:

+ Co3aaTh KOHTYP YepTeka — JJIs CO3/1aHUs KOHTYpa, UMEIOLIEr0 MPOU3BOJIbHYIO TPAHULLY.

 Co3gaTrp JHCT uYepTexka — JUIsI CO3/JaHUS YepTeXka, BUJ KOTOPOTO OIpeAeseH B
IIpEeBapUTENILHO CO3JIaHHOM IIabioHe. I'panuna ¢parmeHTa MoxeT ObITh YTOYHEHA HEMOCPEICTBEHHO
pu paboTe B MPOEKTE.

* BpImycTHTH 4YepTesk — OCYILECTBIIAETCS MEPeXoi] B YEPTEKHYIO MOJeNb ¢ Iepenadeit
BBIOPAHHOTO KOHTYpa.

Co3nanne KOHTypa 4epTeska

* B MeHro YepTek akTUBU3UPYHUTE KOMaHLY & Co3natp KOHTYp 4YepTeska.

* B rpajguueckoM OKHE MOCTPOITE OrpaHMUYMBAIONLYIO O0JIACTH - JAJISl ATOTO YKAXKHUTE KYypcOpoM
HE00X0IMMOE IOJIOKEHHE €€ BEPIIUH.

+ Jlns 3aBeplIeHUss MOCTPOSHMSI MOABEIUTE Kypcop K mepBoil BepmmHe u Haxmure JIKM, nubo
nBax bl KiMkHUTE 110 JIKM Ha mocienHeit BepiivHe.

Co3nanme JgucTa yeprexa

* B MeHro YUepTexkn akTUBU3UPYHUTE KOMaHIy [ Co3patp JHCT yepTexa.

* B otkpeiBIIeMcs auanore BelOepuTe (aill mpenBapUTENbHO CO3/1aHHOIO IabjIoHa, YTOYHUB
IIpY HEOOXOIMMOCTH €ro pa3Mepsl (popMaT U OPUEHTALUIO JIUCTA) U HAKMUTE KHONKY OTKPBITH.

*  YKaXuTe MOJI0KEHHUE JINCTA B TPaQUUECKOM OKHE.

 Ilpu HeoOXOIMMOCTHM YTOYHHUTE B OKHE CBOWCTB 3HAu€HUS MEPEMEHHbIX MI1abioHa,
OTpEeNaKTUPYHTE MOJIOKEHHE TpaHUIBl IeyaTaeMold o0iacTh MIa0JIoHa WM H3MEHUTE IOJI0KEHUE
JIUCTA.

Beinyck yeprexa

* B MeHo YepTexkn akTUBU3UPYWUTE KOMaHIy [ BeInycTuTh YEpTEK.



* VYkaxuTe B TpaQHUuecKOM OKHE HYXHBIM 3JIEMEHT uepTexa (JIMCT WIM KOHTYp uepTexa).
[Ipousoiiaer mepexol B 4epTEKHYIO Mojenb.B 3aBucuMocTd OT BbIOOpa MOTYT OBITH CO3JAaHBI OJUH
(ecnu BBIOpaHBI TOJIBKO KOHTYPBI) WM HECKOJIBKO (€CII BBIOPAHBI JIUCTHI) TOKYMEHTOB UepTeik.

PenaxkrupoBanne 3;1eMeHTOB B OKHe Ilian nmpoekra

PenakTupoBanue Bcex rpauuecKux AJIEMEHTOB MPOU3BOAUTCS CTAHIAPTHBIMUA MHTEPAKTUBHBIMU
METOJIaMH, IJig paboThl C KOTOPHIMH HEOOXOAMMO BHIOpaTh B IpauueckoM OKHE HYKHBIM JIEMEHT.
[Ipu moxBeneHMu Kypcopa K 3JEMEHTY, KOTOpPbI BeiOMpaercs npu Haxatun JIKM, oH MeHseT uBer
0TOOpa)KEeHHsI B COOTBETCTBUU C HACTPOMKAMHU CHCTEMBI ISl BhiAeaeHHOTo 3nnementa(@ain/Ilapamempot
npocpammul) - €CIH HYXKHBIA DJIEMEHT HE MEHSET IBET, YTOUYHUTE TCKYIIME HACTPOMKU B JHMAIOre
@uiabTpP BbHIOOPA.

PenaktupoBanue 3HaueHu napaMeTpoB dieMeHTa B okHe CBoiicTBA.

Ecnu npu co3aHuu 351eMeHTa UCHOIb30BAINCh T€OMETPUUYECKUE TTOCTPOEHUS, TO IIPHU €ro BeIOOpe
JIOTIOJIHUTEIBHO OTPHUCOBBIBAIOTCS Y3JIbl BBINOJIHEHHBIX IIOCTPOCHHUH - B 3TOM CIIy4ae BO3MOKHBI
Cle1yIoIue AeCTBUSA:

* VYjaneHue CylECTBYIOIIErO y3ia — IMOABEAUTE KypcOp K HYKHOM BEPIUMHE U BBI3OBUTE
KOHTEKCTHOE MEHIO, B KOTOPOM BBIOEpUTE KOMAHy Y IAJUTh y3el.

» Ilepemenienue CymecTBYIOIIETO y3/1a — 3aXBATUTE HYXKHBIN y3€JI U IEPEMECTUTE KypCop B
TOYKY JKEJIA€MOT'0 MTOJIOKEHHUS.

» JloGaBieHne HOBOTO y37la — MOJBEAMTE Kypcop K CyO-y31my MeXIy IBYMs BEpUIMHAMH, TTOCIE
TOTO KakK ero By usmMeHurcs, menkaure JIKM u ykaxure nonoxeHue 100aBiseMoro ysia.

Jlns ynaneHusi BBIOpPaHHOTO dJIeMEHTa HakmuTe kiaBuiny Del wim BbiOepuTe KOMaHIy Y IaJuTh
BMeHIO IIpaBka.

HACTPOMKA ITAPAMETPOB OTOBPAYXEHWS 1 BUJUMOCTURJIEMEHTOB

YuuTeiBas, 4TO CO3/JaHHE YepTek a NPOU3BOAUTCS IO NPUHIMUOY "4TO BUXKY, TO MOIy4aro',
HETIOCPEICTBEHHO Mepe/]] CO3JaHueM YepTeka HeOOXOAMMO YOSAUTHCS U, IPU HEOOXOIMMOCTH, H3MEHUTD
napaMmeTpbl 0TOOpaKeHUSI HEOOXOIUMBIX Ha YEPTEKe SJIEMEHTOB.

[TonroroBka yeprexa B rpaUuecKOM OKHE BKITIOYAET CIEAYIOUINE TaIlbl:

* VYcraHOBKA BUANMOCTH HEOOXOIMMBIX 3JIEMCHTOB MPOEKTA C MTOMOIIBI0 KOMAH/IbI A4 DuapTp
BuauMocTu okHa IliiaH.

+ JlomonHeHHE MPOEKTa HEOOXOMMMBIMH TIpaQUUYEeCKUMH TMPUMHTHBAMH, TEKCTaMH (MEHIO

Ogopmnenue).

Bce nmocTpoeHHss OpPUMUTHBOB — (JIMHHUH, MPSIMOYTOJNBHHKA, OKPY)KHOCTH)  BBIOJHSIOTCS
HHTEPAKTUBHO B TPpaMUeCKOM OKHE, 3aXBaThIBas JHOO CYIICCTBYIOIIHE TOYKH, JIMOO CO3/1aBasi HOBBIE.
[Tocne 3aBepieHUs MOCTPOeHUH B OkHe CBOMCTBA YTOUHSIOTCS 3HAYCHUSI UX TTAPAMETPOB.

» Hacrpoiika mapameTpoB OTOOpaKEHUSI DIIEMEHTOB TiIaHa (quanor komauasl Paiin/Ilapamempoi
npocpammoL).

B ciyuae ecnu TpM CO3[aHWM JIOKYMEHTa YEpTEe)Ka MapamMeTpsl OTOOPaKCHUS HEKOTOPBIX
ANIEMEHTOB HE COOTBETCTBOBAIM TPEOYEMbIM, HYXXHO OTKPBITh HCXOJHBIA TPOEKT ¥ BBINOJIHUTH
He00X0IMMBbIE HACTPOIKHU.

CO3JAHHME YEPTEXA

YepTexu B POrpaMMe CO3al0TCS Ha OCHOBE IIA0JIOHOB, OMPEICIISIONIMX BHEITHEeE 0(pOpMIICHHE

JIOKYMEHTa M BWJ TpeicraBicHUs NaHHbIX. [1aGioHBI uYepTexell CO3MAOTCS W PEIAKTUPYIOTCS B

MIPUIIOKEHUN PenakTop mad/i0HOB, KOTOPOE BBI3BIBACTCS M3 MEeHIO Maiiy1 OKHA TPOEKTA YepTEXKa.

I'padmyeckue TOKYMEHTHI BBITYCKAIOTCS B BHJIE CTaHIAPTHBIX JIUCTOB YepTEkKeil, 0POPMIICHHBIX
corsiacHo ['OCTam.

Co3znaTh 4epTek MOXKHO JIBYMS CIIOCOOaMHU:

* Cnoco6 1.

HenocpeacTBeHHO W3 TpoeKTa MPU MOMOIIM KOMaHA MeHI0 UepTesku, MO3BOJISIONIMX BBIOPATH
rmapameTphbl CO3/1aBaeMoro ueprexa (popmMar u T.11.) ¥ J00aBUTh TpadUueCKre MPUMHTHBBI, TEKCTHI U T.]I.
koMaHgamu MeHI0 OdopmiieHue, a 3aTeM IepenaTh BCe BUIUMbBbIC JaHHBIE 3aJaHHOTO (parMeHTa
Mozenun B mpoekT Yeprex (B UYEPTEKHYIO Monaenb). B »sTom ciaydae B TpaduyeckoM OKHE



MPEIBAPUTEIILHO HEOOXO0AUMO BHIOPATh KOHTYD.

* Cmoco0 2.

[Ipu nomomu komauasl Paiin/Co3naTs/UepTex co3znaercs myctol npoekt Yepre:k, mocie 4ero
MOJIH30BaTEIb MOXKET BCTAaBUTD JIFOOOH MPOEKT (MOIHOCTHIO), HokyMeHT (html), mo6aBuTh rpaduyeckue
MPUMUTHBBI, TEKCTHI U T.I.

OIIEPALIMN C ®PATMEHTAMU YEPTEXA

@parMeHTaMH dYepTeka SBISIIOTCA OJIOKM Tpaduueckoid uHGOpMAIMK, NEpEHECEHHBIE U3
rpaduyeckoro okHa npoekra (cM. [levamaemas obracmes npoekma).

[Tocne BwIOOpa (parmenta B okHe CBoiicTBa MpH HEOOXOJMMOCTH MOXHO YTOYHHUTH YTOJI
MOBOPOTA, KOOPJWHATHI TOYKH BCTaBKH M MacmTad oToOpaxxeHHs (parMeHTa, a TaKKe H3MCHUTH
CIEAYIOLIME CBOMCTBA:

*  OroOpakeHHe KoMIIaca — CTPEJIKa CeBep-IoT.

* Cnoco0 opueHTHPOBAaHUS YCIOBHBIX 3HAKOB, a TaK K€ MOANUCEH CaMHUX TOYEK U UX KOOPIWHAT
IUIsL TIOBEPHYTHIX ()ParMEHTOB — JTAHHBIC 3JIEMEHTHI MOKHO OpPHEHTHpoBaTh Ha CeBep WM 1O BEpXHEH
paMKe yepTexa.

* OtoOpakeHue JUHUH TPAHUIBI PparMeHTa.

PengaktupoBanue moNOKEeHUS (PpPAarMEHTOB NPOM3BOIMTCS CTAaHIAPTHBIMHA HHTEPAKTHUBHBIMU
METOJ[aMH, MO3BOJISIIONIMMHU BBITIOJHUTh MAaCIITAOMPOBAaHUE, TIEPEMEIICHHE M TIOBOPOT, a TaKKe
M3MEHUTH IOJIOKEHHUE BEPIINH IPaHUIIBI (PparMeHTa.

[Tpu pabGote ¢ 4epTEIKOM C IENIBIO TOBBIMECHUS] WHPOPMATHUBHOCTH CO3[aBACMOTO JOKYMEHTA
MOJKHO BBITIOJHATH TOCTPOCHUS JIMHUM M TOJUTOHOB. IlpyM 3TOM mMOA MONMTOHOM B JAaHHOM CIIydae
UMeeTcss B BUJY OTpaHMYCHHAs 3aMKHYTOW JIMHHEW 00JIacTh, JUIsi KOTOPOW MOXHO 3a7aTh CTHIb
3aJMBKM M €€ [BET. Bce mocTpoeHus SBISIOTCS MHTEPAKTUBHBIMU M BBHIMONHAIOTCA B TpaduyecKoM
OKHE:

. & OTpe3ok — mnpsiMasg JMHUA, COCIMUHSIOMAS ABE TOYKH. JlJIsI MMOCTPOEHUs OTpe3Ka
[IOCJIEA0BATEIbHO YKAXKUTE JIBE TOUKHU.

. db IMosmauHusL — TOMaHas JHHH, COCTOAIIAs M3 HEOTPAHUYEHHOTO KOJMYECTBA MPSIMBIX
OTpe3KOB. JlJig MOCTPOEHUs MOJWIMHUM MOCIEAOBATENIbHO YKAXKUTE MOJIOKEHUE BCEX BEPIIUH JIMHHM,
JUISL 3aBEPILEHUS TIOCTPOEHMSI BEIOEPUTE MOBTOPHO MOCIEIHIO CO3JaHHYIO BEPIINHY.

« < DIMIC — NOJHUIOH, IS TIOCTPOGHUS KOTOPOTO HEOOXOMMMO TOCIEOBATENFHO yKA3aTh
M0JIOXKEHHE LIEHTpa U TpeOyeMblIil pazmep.

. K IIpsAMOYroJILHUK — TOJIUTOH, JJIsl IOCTPOEHUSI KOTOPOTr0 HEOOXOAMMO MOCIEA0BATENHHO
yKa3aTh IOJIOKEHHUE JIEBOM BEPXHEW BEPIUMHBI, IPAaBOM BEPXHEW BEPLIMHBI, HUKHEH MPAaBOU BEPILINHBI
MIPSAMOYTOJIbHUKA.

° {:P MHOFO)’FOJIBHI/IK — HOJMI'OH ¢ HCOTPAHUYCHHBIM KOJIMYCCTBOM BEPIIHH, AJIA IMOCTPOCHUA
KOTOpOro HeO6XOI[I/IMO MOCJICAOBATCIIbHO YKa3aTbhb UX IIOJIOKCHUC, JISI 3aBCPIICHUS ITOCTPOCHUS
IOBTOPHO 3aXBaTHUTC MEPBYIO WJIN MOCICAHIOIO CO3aAHHYIO BEPUINHY.

. O OKpyKHOCTb — B 3aBUCUMOCTH OT TEKYILLEro 3HaueHUs napamerpa Pemum B pesyinbrare
MOCTPOCHUSI MOXET OBITh CO3/7aHa Kak JUHUS (TPH 3HAYCHUH /[yea) , TaK M TOJUTOH (MIPU 3HAYCHUSIX
Oxpyorcnocmob, Cexmop u Xopoa). [y MOCTPpOSHUsI IPUMHTUBA HEOOXOAUMO TTOCIIEIOBATENFHO YKa3aTh
TPH TOUKHU AYTH OKPY>KHOCTH.

ITocne 3aBepuieHUs] MOCTPOEHUI NMPUMUTHUBOB B okHe CBoiicTBa IpuU HEOOXOJUMOCTH MOKHO
YTOYHUTH 3HA4YeHHs] UX MapaMeTpoB, a B TIpapUuyecKOM OKHE TMpU TOMOIIM  CTaHAAPTHBIX
MHTEPaKTHUBHBIX METOJOB BBIMOJHUTh MAacIiTaOMpOBaHUE, IEepeMelleHHue U TOBOPOT, a TaKxke
M3MEHUTH MOJIO’KEHNE BEPIINH TPUMUTHUBOB.

Ilepen BBIBOOOM Ha Ie4yaTb JOKYMEHT YEpPTEKa MOXHO JONOJHUTh CTPOKAMHM TEKCTOBOM
nH(popManuu:

* AKTUBH3UPYHTE KOMAHIY T Teker B MeHIO [IpUMUTHBBI.
*  VKaXHTE MOJ0KEHUE TEKCTOBOM CTPOKH.



* B oxne CBoiicTBa BBEeIUTE 3HAUYCHHE TEKCTa — MPH KaXIOM Hakatuu kiaBumm <Enter>
co3jaercs HOBas CTpoka. [Ipy HeoOXOIUMOCTH M3MEHHUTE TTapaMeTphl TeKCTa — MpUdT, yroyr pa3BopoTa,
1BET U (OH.

PenaktupoBaHue IMOJIOKEHUS TEKCTOB TakK)Ke IPOU3BOJIUTCS CTAHIAPTHBIMH HHTEPAKTHBHBIMH
METOJIaMH, TIO3BOJISIONIMMU BBITIOJHUTHh MAacIITAOUPOBAHKE, TIEPEMEIIIEHUE U TIOBOPOT.

PABOTA C OFBEKTAMU
B kauecTBe 00BEKTOB B JOKYMEHT UEpTEKa MOT'YT ObITh BCTABJICHBI:

T,
. Ls IIpoexTsl ¢ 0Opa3oBaHreM (hparMeHTa, rpaHUIla KOTOPOTO COOTBETCTBYET IKCTPEeMaTbHOU
o0rnactu Beelt rpaduyeckoil HHPpOpMAIK, BUIUMOMN B IPOEKTE HA MOMEHT BCTaBKU.

. B Pucynok B popmarax JPG, PNG, BMP, GIF, ICO, MNG, SVG, TIFF.

B
- Hoxymentsl HTML, HTM, k KOTOpbIM B 4aCTHOCTH OTHOCSTCSI U BEIOMOCTH
CO3/1aBaeMbIC B pe3yiIbTaTe 00OpaOOTKH JaHHBIX B CHCTEME.

. = Ila6nonbr mrammos u & YyepTekel, MpeIBapuTEIbHO MOATOTOBICHHBIX B

Penakrope 1ma0/10HOB.

Jiis  BcTaBKM O0BEKTa B UYEpTEX AaKTUBU3UPYHTE HEOOXOAMMYK KOMaHay B  MEHIO
IIpaBka/BeTaBUTh 00bEKT, MOCIE YETO B OTKPBIBIIEMCS CTaHAAPTHOM JHAJIOTe BHIOCPUTE HYKHBIN
¢baiin u HaxmuTe OTKPBITH.

[Ipu BeIOOpE 00BEKTA B rpa)uueCKOM OKHE JOCTYIHbBI CTAHJAPTHBIE MUHTEPAKTUBHBIE METO/IbI,
MO3BOJISIOIINE BBIIOJIHUTh MAacCIITAOUPOBaHUE, [IEPEMEIIEHUE U TOBOPOT.
OKCIIOPT YEPTEXA

B ciydae He06X0IMMOCTH KOHBEPTUPOBATh TIOKYMEHT UepTeka B PacIpOCTpPaHEHHbIE rpadudeckue

dbopmartbl, Hampumep, UISI TMOCIENYIOMEH BCTaBKM B DJJICKTPOHHBIE OTYETHl WMIIM IPOJODKEHUS

pEIaKTUPOBaHUS, AKTUBU3UPYUTE KOMAHIY B Ikcnopt B MeHio Daiij, B Beimagaroniem crnucke Tum
¢aiina oTkpeIBIIErOCs auanora BeiOepuTe HyXHbI Gopmar (*.pdf, *.dxf, *.svg), 3anaiite ums daiina u
MECTO €r0 XpaHEeHUs, M0CJIE Yero Ha)KMUTE KHONIKY COXpaHHUTh.

Dkcmopt B dopmar *.pdf mpousBoaUTCA ¢ y4EeTOM TEKyIlel pacKiaJKH yepTe)ka Ha CTPaHMIIbI, B
ocTaJbHBIX popMaTaxX packiajgka He yUUTHIBAETCS.

I[TEYATDH UEPTEXA

VYnopaBieHne npoLEeccCOM Ie4aTH JOKYMEHTOB IIPOM3BOJUTCS NPH IOMOIIM CTaHJIAPTHBIX
BO3MOXKHOCTEH OIlepaliMOHHON CHCTEMBI U TPOU3BOJUTENS MI€YaTAIOIIEr0 YyCTPOUCTRA.

JU11 HaCTpOMKM IapaMeTpoB NEYaTH PEATU30BaHbI CIENYIOIINE BO3MOKHOCTH:

&

* Jluanor = IlapaMeTpsl CTPAHUIBI, KOTOPHII BBI3BIBAECTCA IO OJHOMMEHHOH KOMaHJAE B
MeHto Paiin. B HeM M0OXXHO HacTpoOUTh pa3Mep OyMaru, OpUEeHTAIMIO U TPOYre MapaMeTpbl CTPAHUIIBI.

* B cayuae, koraa ¢aktuyeckue pazMepbl uepTeka MPEBBIIAIOT pa3Mepbl OyMaru BbIOpaHHOIO
IIPUHTEPA, MO’KHO CKOPPEKTUPOBATh PACKIIANKY YEpTEXka Ha CTPAHULbl UM NTapaMeTPhl UCIIOJIB3yEMOTO

MIPUHTEPA TIPH TOMOIIY KOMAH/ bl us| Packnaaka Ha crpanunsl meHo @aiii. [locne BpiOopa KoMaHIbI
B TpadUYecKOM OKHE OTOOpa3uTCs CeTKa CTpaHUIl (TPaHUIBI TEYaTaeMbIX CTPaHUIl BBIICISIOTCS
uBetoM). [Ipyn HEOOXOIMMOCTH CETKY CTPAHHI] MOXHO TEPEHECTH, YTOOBI YEPTEK KOPPEKTHO JIOKHUJIICS B
pacKJIa Ky CTPaHMUII.

* OkHO @ NnpeaABapMTe/IbHOI0 MPOCMOTPA ITI03BOJIACT BBIIIOJTHHUTH HaCTPOI\/'IKI/I ncyatu "
MMPpOCMOTPETH NCHATACMBIC CTPAHUIIBI.

[ledaTh TOKYMEHTa MPOU3BOJUTCS MPU BHIOOPE KOMaHIbI = Tlewars meno ®aiia mGo B OKHe
IIPEJBAPUTEILHOTO IPOCMOTPA.
SKCIIOPT JAHHBIX

[Iporpamma moasiepKuBaeT ciueayromue GpopMaTsl dKCropTa:
*  DKCIOPT pPacTpoB;



* DKCHOPT MaTpUIlbl BBICOT;
JKCNOPT pacTpoB

=]

[IporpaMMa MO3BOJSIET IKCHOPTHPOBATH B NPOEKT B LEJIOM, aKTHBHBIN (pparmenr,

= YYACTOK, 32JJaHHbIH KOHTYPOM, B (ailsibl COOTBETCTBYIOLIETO (popMaTa Kak JUIs UCIIOJIb30BAHUS B

nporpaMMHbIX mnpoaykrax komruiekca KPEJIO, Ttak m 11 paGoTel B Apyrux TomorpapuyecKux |
reOMH(OPMALMOHHBIX CUCTEMAX:

- ¢opmar BMP, GIF, JPEG, PNG, PCX;

- ¢opmar pactpopoii nomnoxku CRF;

- (aiiner TIFF, GeoTIFF;

- momnoxku Panorama (RSW).

Komanp! 1151 sKcriopTa pactpa CrpynnupoBaHbl B MeHIO Paiji/IKenmopT pacrpa.

[Tpu sKcnopTe MpoeKTa SKCIOPTHPYIOTCS B €AWHBINA (haill Bce BUAWMBIE (parMEHTHI MPOEKTa C
Y4€TOM KOHTYPOB BUJIMMOCTH. Y YaCTKH ()parMEeHTOB, HE TOMAJAIONINE B KOHTYPhl BUIMMOCTH, a TaK¥kKe
(bparMeHThI ¢ OTKJIFOYEHHON BUAMMOCTBIO 3aJTMBAIOTCST OCITBIM IIBETOM.

[Ipu sKcnopTe 4acTu MPOEKTa, BBIAEIEHHOTO KOHTYPOM, SKCIIOPTUPYIOTCS BCE BUIUMBIC YaCTH U
(hparMeHThI MPOEKTA, MOIMA IAIONTNE BHYTPh KOHTYPA C YI€TOM KOHTYPOB BHJIUMOCTH.

[Ipu sxcnopTe PparMeHTa y4uThIBaeTCS KOHTYP BHAUMOCTH (parMeHTa. Y4acTKu (parMeHTa, He
MonaJiarolye B KOHTYP BUAUMOCTH, 3aJIUBAIOTCS O€JIbIM IIBETOM.

IKCMOPT MATPHULBI BBICOT

Komanna & JKCHOPT MATPUUbI BBICOT IMO3BOJISET SKCIIOPTUPOBATh MATPHUILy BBICOT B
(aii.

Okcnopt Bo3mMokeH B popmatsl GeoTIFF (*.tif), TXT (*.txt).

[Tocne sxcriopTa (aiina mosSBUTCS OKHO C COOOIICHUEM O 3aBEpPIICHUH SKCIOPTA.

®opma npeacrapieHusi pesyiabrata: OdopmiieHHass paboTa MPeIOCTaBISAETCS MPENOAABATENIO
Ha [IPOBEPKY Ha KOMITBIOTEPE, WIIU 110 CPEACTBAM HCIIOJIB30BaHUs 00pa3oBaTenbHoro noprana MI'TY

Kpurepun oumeHKH: JIOTHYHOCTH MPEJCTABICHHOTO MaTepHaia, pPalMOHAJIbHOCTh BBIOPAHHOM
CTPYKTYpPBI pabOThI, aKKYpaTHOCTb. HATJISTHOCTh, XapaKTEPUCTHKA B COOTBETCTBHH C PEKOMEHJAIIUSMH.

- O1lCHKa «OTJIMYHOY» CTAaBUTCS, €CIIM 3aJ[aHUC BBIOJHEHO BEPHO M JIaHBI TIOJHBIC OTBETHI Ha
BOIIPOCHI.

- O1leHKa «XOPOII0» CTABUTCS, €CIIM XOJI BBIMOIHEHHUS 3aJaHus BEPHBIH, HO ObLIa JOMYIIEHA OHA
WK JIB€ OIIMOKH, MO0 B OTBETAX HA BOIPOCHI JOMYIIEHa HETOYHOCTb.

- O1lcHKa «yJ1OBJIETBOPHTEILHO» CTAaBUTCS, €CIIM TPUBEICHO HEMOJHOE BBITOJHEHUE 3aJaHuUs
(YrmyIeHsl BayKHbIE TEXHUYECKHE XapaKTEPUCTHKH), JTHOO B OTBETaX Ha BOMNPOCHI JOMYIIEHBI IpyObIe
OIHUOKH.

OreHKa «HEY/I0BJIeTBOPUTEIbHO)» CTABUTCSI, €CIIM 33JJaHNE HE BBITIOIHEHO.
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