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1. Beenenue. ' maBHOE OKHO quasora.

Kanbkynsrop SplineCalc BrimonHseT MareMaTH4eckhe OMepalnud ¢ KapTaMu
(rpupamu), TaONMIIAMU JAHHBIX, JIMHUSMH, TOJIMTOHAMH U YHCIIaMH.
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I'maBHOe okHO KanpKyisgTopa BKIOYAET B CeO !

0JI0K 3arpy3ku (hailyioB - apryMEHTOB;
TabJI0 - MHOTOCTPOYHOE pEIAaKTHPYeMOe€ OKHO - i OTOOpa)KeHHS BBOJUMOM
nHpopMmanuu;
noyie cooOmeHuit - 1 uHOpMAllMd O THUNAX BBOJUMBIX (PYHKIMNA, BBIBOJIA
pe3ynbpTaTa u cooOIIeHu 00 omunoKe;
KHOIIKU YIPaBJICHUS:
«COpocy» - 711 OUUCTKU Ta0JI0 U MO COOOIICHUH,
«<-» - IUTs1 yOAJICHUus U3 Ta0JI0 MOCIETHETO CUMBOJIA,
«Pacuery - U1 Hayana BHIYMCIICHUH,
«CoxpaHuThy - 17l COXpaHEHUs pe3yibTaTa B Qaile,
«Buay - s rpaduaeckoro npecTaBiIeHUs pe3yabTaTa B OTACIBHOM OKHE,
>y, «<<y» - 17151 coXpaHeHwus B (aiisie u 3arpy3ku u3 (aiisia cogep;kumoro Tabio,
«ID» - nnis oToOpakeHus 3HaUYCHUH UICHTU(PUKATOPOB,
«M — KM» - JUIS TIEPEKITIOUEHUST MacITada JIMHCHHBIX apryMEHTOB,;
KHOIIKM BBOJIa B Ta0JIO KOHCTAHT U MaTEMaTHYECKUX ()YHKITHIA;
KHOIIKY BBOJIa YHCENl, 3HAKOB OMEpalliii U MyHKTYalluu;
KHOIIKU TTOMOIIY ¥ UICTOPUH BBOJIA B TA0JIO.

KanpKkyasaTop Ho3BOJISET .

3arpyxath (haiiabl TPUIOB, JIMHUH, TIOJTMTOHOB M TAaOJMII JaHHBIX JUIS TOCICTYFOIINX
onepaunuii ¢ HUMHU;

BBOJUTH B Ta0JI0 HAOOPHI CHMBOJIOB M MIPOBOJIUTh UX CHHTAKCHYCCKHUI aHAIN3;
BBIYHCIISITH MIMPOKUN HAOOp MaTeMaTHuecKuX (YHKIUN C apryMEeHTaMHU IISITH TUTIOB;
00pabartbIBaTh OMMOKK BBOJIA M BBIYUCIICHHUIA,

COXpaHsATh B (aiiiax comepkuMoe Tabs10, KOHCUHBIA U TPOMEKYTOUHBIC PE3yJIBTATHI,
0TOOpakaTh pe3ybTaThl pacueTa B rpayudecKoM OKHE.

2. Tl apryMmeHToOB (DYHKIIUHA.

Aprymentsl  ynkimii  Kanpkynstopa SplineCalc umeror Tumer KAPTA,
JAHHBIE, JIMHWHW, TIIOJIMI'OH, YMCJIO. OHu UMEIT ONpeaeTeHHOE
MaTEMaTHYECKOE TNPEJICTABIEHUE, KOTOPOE BBITEKAET W3 CYTH pEIIAEMbIX 3ajad
(HampuMmep, reoJOrNYECKUX).

Apryment tuna KAPTA cootBerctByer (aitnmy ¢dopmara mporpammer Surfer,
UMEIOIIEMY paciiMpeHue grd, KOTOpblid CONEPKUT 3HAYCHHS MOBEPXHOCTH (KapThl) B
y3Jax OpsIMOYTOJIbHOM CETKH (rpUa).
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DSAA
Nx Ny

Xmin Xmax
Ymin Ymax
Zmin Zmax

# Node of grid

Xmax Ymin

Huxe npencrasien npumep 3anucu B ¢aiiie rpuia.

DSAA

115

1500 2500

77000 77800

24.0 35.6

24.124.2 24.8 26. 27.0 29. 29.99 31.0 31 33 32

25.025.525.7 28. 28.1 29. 29.7 30.8 33. 33 31

27.728.029.024.0 31.5 32. 34.0 34.4 35.6 34 30

26.025.0 24.7 24.4 24.3 24.8 24.9 25.0 26. 30 28

28.227.026.0 25. 24.9 24.4 24.8 27.0 28.3 31 30
[lepBas cTpoka - KIH04YeBOE CIOBO IPUJA.

Btopasi ctpoka - naBa IENbIX YHMCIa - KOJMYECTBO Y3JIOB CETKH Mo ocsiM X U Y,
COOTBETCTBEHHO.

Tpetbst cTpoka - 1Ba uyucClia, 33Jal0IIME pa3Mepsl NPSIMOYTOJIBHOM 00nacTu rpuja mno
oct X (MUHUMaJIbHOE U MAaKCUMAaJIbHOE 3HAUCHMUS).

UYerBepTas cTpoOKa - aHAJIOIMYHO NPEAbIIYIIEN, 0 ocHu Y.

IIaTas CTpPOKa - ABa 4YHCJa, ONPECACIIAIOINE MUHUMAJIbHOC 1 MAKCUMAJIbHOC 3HAYCHUA
KapThbl B y3J1aX CCTKH.

[Ilectas n nocneayOMNe CTPOKH - 3HAUEHUS KapThl B y3JIaX IPUAA; MOPSA0K 3aIUCH - C
JIEBOTO HMKHETO y3J1a Halpaso.

s onpenenenust aprymenta tuna JJAHHBIE TpeOyetcst TekcToBbli ¢aiin (00bIYHO €
pacumpenueM dat), comeprkariuii HaOOp CTPOK U CTOJIOIOB JTAaHHBIX B TOUKAX (KaXkaast
cTpoka (¢aiiia cOOTBETCTBYET OHOM Touke). MHpopMalus o Toukax (B 4aCTHOCTH, UX
KOOpJIMHATBI) MOXKET coJiep:kaTbca B Jo0oMm ctonbue. He momyckaroTcsi pa3pbiBbl
uHpopMalMu B KakoM-1u00 crtonbue. B cronbuax KoopAMHAT HE AOMYCKAarOTCS
OyKBeHHBIE CHMBOJIBI. J[omycKaeTcst BEIPOXKAEHHE TaOIHIIbI 10 YHCia, TO €CTh Tabauia
MOJKET COJIepKaTh OANH cTo0el U OJHY cTpoKy. [Ipumep TabnuubL:

101 13313 1207712441 16.8 16.8 16.8

103 13816 1181412444 28.8 17.4 28.8
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106 14015 129511 2439 8.2 8.2 8.2

107 14262 12278 12434 26.0 26.0 26.0

107c 14436 1178912462 9.4 3.0 94

Aprymentom Ttuna JIAHHBIE, kotopeiii ydacTByeT B pacuerax, SIBISETCS

cronben; @Qaita. OpHako OOJIBIIMHCTBO (QYHKIUH TpeOyeT COBOKYIMHOCTb TpeX
CTOJIOLIOB: COOCTBEHHO, JJAHHBIE B TOUKax (cToyidel Z) U KOOPAMHATHI TOUYEK (CTOIOLbI
X u Y). Cronbery Z MOXKET COBNagaTh ¢ OJHUM U3 cToiOmoB X u Y, mosTomy (aiin
JTAHHBIX MOXKET COACPKATh MPOU3BOJIBHOE KOJIUYECTBO CTOJIOIIOB.

JAHHBIE moryT xpaHutbcs Takke B Shape-gaiinax.

Aprymenramu tunos JIMHWUUN u TTIOJIMI'OH ciayXuT NOJUIUHMUS - OJHA WU
HECKOJIbKO JIOMaHBIX JUHUN (MHOTO3BeHHUKOB), mpu 3ToM [IOJIMI'OH comepxut
TOJIbKO B3aMMHO HeEMepeceKaroluecs 3aMKHYThie JUHUU. [ xpaHeHusi B (aitmax
UCTIOJIB3YIOTCS M3BeCTHBIE (hopMaThl: Shape ArcView (B OMHapHOM BHJE, PACIIUPCHHE
shp) u Arclnfo (ASCII, pacmupenue con wu lin, pol).

B dhopmate ArcInfo monmunuHuN UMEIOT CieayIOIIee peaACTaBIeHUE (IPUMEp):

0

13583.333 12250

13916.667 12250

END

1

13916.667 12666.667

13583.333 12250

13583.333 12666.667

END

2

13916.667 12250

14250 12666.667

14250 12250

13916.667 12250

END

END

Kaxnaplii MHOTO3BEHHMK HWMEET B 3alHMCHU HUACHTU(DUKATOP - IIeJI0€ YHCIIO,

koopauHaThl (X, Y) y310B u 3aBepuiatoniee cioBo END. Takoe xe cioBo qo0Oasinsiercs
B KOHIIE (haiina.

[TOJIMI'OH, B 3aBUCHMOCTH OT KOJIMYECTBA, B3AUMHOTI'0 PACIIONOXKEHUS U YPOBHS
BJIO’)KEHHOCTH JIpYT B ApPYyra 3aMKHYTBIX JIMHUN, MOXKET ObITh JOCTATOUHO CIIOKHBIM
00BEKTOM, UMEIOIIUM «IBIPKH», KaKJ1asi U3 KOTOPBIX MOKET COAEPKATh «OCTPOBKH» U
T.J1. DTO CBOMCTBO MOJUTOHOB HMCIIOJIB3YeTCsl B PYHKUMAX MX MOMAPHOTO 00bETUHEHHS
(cnoxenus), nepeceyeHus: (yMHOKEHHS) U BBIYUTAHUS.

YUCJIO — moboe 1enoe win ApoOHOE, 3alMUCaHHOE KaK B BHJIE C TJIaBAIOIICH
TOYKOM, TaK U B SKCTIOHCHITUATIBLHOU (popMe.

3. 3arpy3ka (haiios.

Jlnst 3arpy3kd apryMeHTOB, SIBJSIIOUIMXCS (aililaMu KapT, JUHUM, MOJIUTOHOB U
JAHHBIX, CIY’KaT COOTBETCTBYIOIIME KHONKU B I1aBHOM okHe KanbkynsTopa.
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IIpu 3arpy3ke odepenHON KapThl KHONKOM «I'pHUabl» OTKpPBIBAETCS CTAHAAPTHOE
OKHO BbIOOpa ¢aiina. [lyte BeIOpanHOTO (aitna 3aHOCHUTCS B COUCOK OkHa «Dailnibl
rpunoB». HoBomy daiiny npucBanBaetcs ouepeHON UIEHTU(DUKATOP, HAUMHAIOIIHHICS
c  OykBHI G. [Tocnennmit  (mpu
CEJIEKTUPOBAHUM CTPOKH CIUCKA) Oyuer GanAcispuaon
BBOAUTHCA B Ta6JIO U CIIyKUTb apryMCHTOM G1 C:‘Source MyProjects'PaSouns daitner'grid.grd
tuna KAPTA. TlonosHeHnue cnucka kapT G2 C:'Source MyProjects PaSoune Gaiimst Pafim Manororar

o G3 C:MS'TlaneoTexToHNUecKHiT anamus'grid_c_oo.grd
BO3MOXXHO Ha JIt0OOM 3Tamne BbIYHMCICHUM.
[Ipu 3aKpbITHH OKHA CIIHCKA KapT 3HAYEHUS
UIACHTU(PUKATOPOB COXPAHAIOTCS B MaMSTH g 2|
KanpkynsTopa 1m0 OOHOBIEHMS cCHHCKa —
(3arpy3KH HOBBIX TPHJIOB).

AHAaJIOTUYHO 3arpykarorcs (pailyipl TMHUN U TTOJIMTOHOB, OTJIUYUE COCTOUT JIUIIb B
HA3BaHWM WJACHTU(PHUKATOPOB: JUIsl JIMHUNM OHU HauyuMHAIOTCS ¢ OyKBbI C, NJIs MOJIUTOHOB
- ¢ oyksol P. Ilpu 3arpyske shape-gaiiioB mosBUTCS A0NOJHUTEIbHOEe OKHO «DBF -
¢daitn», B KOTOpPOM ClENyeT YyKa3aTh, M3 KaKOro CTOJOLAa 3arpyXaTb 3HAUYEHUS
apryMeHTa.

Knonko#t «JlaHHbIe» aHAJOTUYHO 3arpykKaroTcs (ailfibl JaHHBIX, HO, B OTIUYHE
OT MPEBITYIINX TUIIOB, JUISl KaKJIOTO BBEICHHOTO (pailyia MosABIAETCS OTIEIBHOE OKHO
«®Daiin naHHBIX». B 3TOM OKHE cofiepKaTcsi: MOMHBIN MyTh (aiisia, KOJIUYECTBO CTPOK U
CTOJIOIIOB, MMOJISl BBOJIA HOMEPOB CTONIOIOB KoopauHat Touek X u Y (1o ymondaHuio, 1
U 2), a TaKkke CIHUCOK MPOHYMEpPOBaHHBIX cTONOLOB (aiina. Kaxnomy crondiuy
COOTBETCTBYET CTpOKa CIMCKA, HaYyMHAroUIascs uaeHtudurkaropom Di_j (i - uHImekc
OKHa JIaHHBIX, | - HOMEp CTOJIOIA), KOTOPBIA MpPHU IMOCBUIKE €ro B Ta0JO CIYXKHT
aprymentoMm tuna JJAHHBIE. Eciou xoTs Ob1 0J1HO 1MOjie CTOJIOIOB KOOPAMHAT ITYCTOE,
BBIUHCIIEHUS IPOBOASTCS 0€3 yueTa KOOpAMHAT TOYEK.

[Tpu 3arpy3ke (aiina HaHHBIX CHayalla TMOSBISETCS OKHO, B KOTOPOM CIIEIyET
yKaszath GopMmart ¢aiina, a IMEHHO: pa3/IeJUTellb MeXKIy cToiOnaMu (1o yMOITYaHUIO,
npo0en), OTMETUTh HAJIMYKE WJIM OTCYTCTBHE CTPOKHU 3arojioBka (MMeHa CTOJOIIOB) B
daiine.

DopMart AaHHbIX

Pasgenvrens
(® Npotien
() Tafynauma
() Tatynauma uau npotien
() 3angran \ Dawn AaHHbIX
() MioBok cumeon: ‘

C:\Source' MyProjects Paboune @aitmer'inn_extren
Heckonbko pasaenqreneii cUTaTE oaHUM Beero: ctpox 98, cronbmos 13
v
EcTb 3aronosok [MMeHa cTontuos) CroNGn: Rammbx: CromBal KoOpHEAT
Wma parina: .. \inn_extrem.dat ‘ D3_1 Ne A X- 2
ID2 2 Xc o
N2 X Ye 3Hak Panr Amnavryaa MNaowaae Otvem b | D’_'ﬂ' Ye
4 5389478.429 859982008 1 3 901.805 143 s Y: 3
7 5247491753 891618399 1 2 409.258 966 ‘; D2 4 3max
7 3 (D2 5 Pamr
(D2 6 AwmmmTyaa i ‘
: —————m (DY 7 3aKpHITE
‘l Beoa OTmena D2 H’EQWE*’ vl l P ‘
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4. BBoa M cOXpaHEeHHUe CTPOK B TA0JIO.

BBoa cumBOoIOB B Tabn0 MPOU3BOAMUTCS KaK C MOMOIIBIO MbIIHK (KHOMKaMU
Kanbkynstopa U CeneKTHPOBAHHEM CTPOK CIHUCKOB (haljioB), TaK U C KJIaBUATYpPbI
nonb3oBarensi. KoHkpeTHoe MecTo BBoJa B Tablio yKas3biBaeTcs Kypcopom. Kaxmoe
MaTEeMaTH4YeCKOE BBIpAKEHUE [IOJDKHO 3aKaHYMBAThCA 3HAKOM «;». I[lporpamma He
HaKJIaJbIBAa€T OTPAaHWYEHUU Ha KOJIMYECTBO BBOJAMMBIX CTPOK M BIIOKEHHOCTh
bynkiuit.  Jlroboe  NPOMEXKYTOYHOE  BBIp@XKEHHE MOXET OBbITh  OTMEUEHO
UACHTU(PUKATOPOM, KOTOPBINA UCIIONIB3YETCS B MOCIEYIOIINX BEIYUCICHUSX.

NnentudukaropoM 1oKeH OBITh HAOOpP CHUMBOJIOB JIATUHCKOTO asgaBuTa,
HAYMHAIOIIMNCS ¢ OYKBBI.

[Ipumep npaBUILHO BBEICHHOW B Ta0JI0 CTPOKH:
p = min(Abs(G1),G2+220); Integral(p+max(G1,2745.5),P1);

3HaueHne UACHTU(UKATOPOB COXpaHSIETCSs [0 KOHIAa ceaHca paldOThl C
porpaMMON M MOXET H3MEHATBCS B XOJ€ BBIUMCICHUM. Tekyiue 3HaYeHUs
HUICHTH(DHUKATOPOB MOYKHO TIPOCIICIUTD, BEI3BAB UX CITUCOK C IMTOMOIIBI0 KHOMKHU «|D.

3HaueHMa NAEHTUOUKATOPOB

Pi: 3141533

e 2718282

mergeC: 0.000000

outC: 0.000000

G1: C:A\Source\MyProjects\Patouue daline

up: 16750000

Tun:  Monuron

[ Mokazars CoxpaHuTb KakK... 3akpemb

JIBOMHOW MIENYOK HA CTPOKE CIHCKA TO3BOJIIET 3aHECTH B Tablo BBHIOpaHHBIN
uaeHtugukarop. HeuwncnoBble 3HaueHus (Tpuapl, JUHAA ©W  T.JO.) MOXHO
BU3yaJIU3UPOBATh U COXPAHUTH B haiiiax.

Hcrtopuss BBOJa CTPOK B TaOJO COXpaAHACTCSA NMPH KAKIOM HAKATUU KHOIKU
«Copocy. [Ipu 3TOM copepkuMoe TabJIo 3aHOCUTCS B CITy)KeOHBIH daitn history.ses kak
ouepenHoit ceanc pabotel. Comepxumoe (aiiyia MOXKHO MOCMOTPETHh (M CKOIMUPOBATH
paHee BBEJICHHBIE CTPOKH), Ha)KaB KHOMIKY «lcTopusiy.

WcTopus Bsoaa B Tabno ﬂ
----- Patovan ceccus: > Wed Jun 24 15:00:10 2015 ~
maxX.X)
Pow(x.X]
----- Patovaa ceccua: > Mon Jul 13 12:33:26 2015
G1
----- Patoyas ceccus: > TueJul 21 14:08:46 2015
P1
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Kpome storo, conmepkxumoe Tabio MOIB30BATENIb MOXKET COXPAHUTH B (aiine (c
pactumpenueM Ctb), wmcmonb3ys kHoOmky «>>». COOTBETCTBEHHO, KHONKA «<<»
MIO3BOJISIET BHECTHU B Ta0JIO CTPOKH, paHEE COXPAaHEHHBIE B (aiine.

[Ipumensis Takoro poAa BOCCTAHOBJIEHHE CTPOK B Tablo, MpU AalbHEHIINX
BBIYMCJICHUSIX HEOOXOJUMO MOMHUTh, YTO CTPOKH, "Mpuieanine” u3 APyrux CEaHCOB
pabotel KanbkynsiTopa, ckopee BCero MpUMEHSUIUCh NI UHBIX apryMEHTOB (PYHKIUH.
[ToaTomMy cremyeT HmpOBEpUTh, BCE JIM BCTpEUarolIMecs B Ta0lO HIESHTU(PUKATOPHI
JIOJDKHBIM 00pa30M MHUIIMATU3UPOBAHBI U COOTBETCTBYIOT HOBOMY pacyerTy.

5. ®yukiun Kaapkyagropa.

Jro Maremarnueckue onepanuu ¢ aprymeHramu KAPTA, JAHHDLIE, JIMHUU,
[TOJIMT'OH, YUCIJIO. Ilepeuenp (QyHKIHI BBITEKa€T W3 HEOOXOAMMOCTH pEIICHUS
MpakTUuecKuXx (B OOJbIIEH CTENEHHU, T€OJIOTHYECKUX ) 3a1a4.

YcnosHo ¢(yskiuu Kanbkynsatopa MOXHO pa3fenTh Ha HECKOJBKO THIIOB:
anreOpanyeckue (Hampumep, Sqrt), TpuroHoMmerpuueckue (Hampumep, ArcSin),
noruueckue (Hanpumep, And) u crienmanbpapie. DopMaT 3aMKUCch B JOMYCTUMBIC THITHI
apryMEHTOB KaKI0W (PYHKIIMM MOXHO Y3HaTh, BBI3BaB KHOITKOW «?» OKHO ITOMOIIIH.
Kpome Toro, mpu HaBeaeHHWHM Kypcopa K KHOIKE COOTBETCTBYIOIIEH (YyHKIIMU
MOSIBJISIETCS] BCIUIBIBAIOIIASL TOJICKAa3Ka, a MPH Ha)KaTUU Ha KHOMKY HH(oOpMaius o
(GyHKIIMU 0TOOpa)xkaeTcs B MOJI€ COOOIIEHUH.

VYHapHble QYHKIMHM (MMEIOLIME OJUH apryMEHT) BO3BpPAILAIOT THI CBOETO
apryMeHTa, a OuHapHbIe JOMYCKAIOT CIEAYIOIIee CMEIICHUE THITOB:
= onepanusi ¢ tunamu YMCJIO u KAPTA naer tun KAPTA (kaxmgoe 3HaueHue B
y3J1ax Irpujia OrepupyeT C TaHHBIM YHCIOM);
= omneparus ¢ Tunamu YNCJIO u JJAHHBIE naer tun IAHHBIE (xaxxnoe 3nauenue
CTOJI011a TaHHBIX OMEPHUPYET C YUCIIOM);
= onepamuss ¢ tunamMmu KAPTA u JIAHHBIE naer tun JIAHHBIE. [Ins kaxporo
3HAUEHUsl CTOJOIA JAHHBIX MPOBEPSIETCS MPUHAIJIEKHOCTh KapTe€ TOYKU C
COOTBETCTBYIOLIMMH KoopAuHaTaMu. Eciy Touka - B mpeaenax KapThbl, B OlEpaluu
Y4acTBYEeT KapTUPYEMBbI HapameTp, €clid - BHE, B KAayeCTBE MapameTpa KapThl
BBICTyMaeT 3HadeHWe KoHcTaHThl OUtC (mo ymomuanuio, oHO paBHO -9999).
3HayeHHne ITON KOHCTAHTHI, KaK U IPYTUX, MOXKET OBITh IEPEonpeaeCHO.
bunapnsie onepaunu ¢ KAPTAMMU narot B pesynsrate KAPTY, onpenenennyo
B o0iacTu mepeceueHus UCXoAHbIX KapT. lllar ceTku mo KakJ0il OCHM COOTBETCTBYET
niary 0oJiee rycToi CEeTKU KapThl - apryMEeHTa.

bunapueie onepanuu ¢ JTAHHBIMU Bosspamator JJAHHBIE, npu »tom
IPOBOAMUTCSI KOHTPOJIb [TOJIHOT'O COBMA/ICHNS 3HAYEHUH KOOPJAMHAT TOYEK apTyMEHTOB.

Jlornueckue (yHKIIMU BO3BPAIIAIOT YUCIIO, CTOJOEI] YHCEN WU «3HAKOBYIO» KapTy,
cocrosingue u3 0 u 1.

[Tpu BBITIOJIHEHUH TPUTOHOMETPUYECKUX (DYHKIMI HCIIONB3yeTCs] Mepa YIJIOB,
COOTBETCTBYIOLLAS ITOJ0KEHUIO MIEPEKITIOYATENS «paguaH — rpaaycy.

Gyakimr MIN 1 Max (a Takke 3HAKU «+», «-», «*», «/»), KpoMe OOBIYHBIX
JEUCTBUM, MPUMEHSIOTCS JJIsl U3BMEHEHUS YUCJIOBBIX 3HAUCHUM Ha JIMHUSAX (aTpUOyTOB).
B sTOM ciiyuae oJivH U3 apryMeHTOB OMHAPHBIX ornepanuii 1omked umets tun JIMHUU
unu [TOJIMT'OH, npyroit - HUCJIIO.
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HanGonpmmii npakTH4eCKUil MHTEPEC MPEACTABISIIOT CHEUAIbHbIE (DYHKIHH.
Cnenyromue GyHKIMM HApaBiIeHs! Ha paboty ¢ KAPTOM:

EG, XG, YG, RG — ¢yHKIMH TEeHepUpOBaHUSI TPHUJIOB, COOTBETCTBEHHO:
eIMHUYHOTO, 3HAYCHHH, PaBHBIX KOOpAHHATE X WU Y, CIIy4alHbIX BeTUYNH. OyHKIINA
MOTYT NPUHUMATh MapaMeTphl, OMPENEISIIOIINE T€OMETPUIO HOBOTO Tpuaa (pa3Mepsl
TpUufa W Iar CETKH MO OCSIM), WM MPOTOTHII — W3BECTHBIA rpui. Takum oOpaszom,
BO3MOJKHA OJ[HA U3 3aITHCEeH:

EG( Xmin, Xmax, Ymin, Ymax, Hx, Hy ) unu EG(G1).
dynkius RG(G, N, a, b, €), kpome Toro, npUHUMAET JOMOJHUTEIIBHBIC TAPaMETPhI:

- grcno N, 3a1aro1ee 3aK0H pactpeaeieHIs] HeIPEPhIBHON CITy4aifHOW BEJTMYUHBI,
- 4, b, ¢ - mapameTpsl pacnosiokeHus, Gopmbl, Macintada ciydaitHoit Bemuuunsl (b, €
BBOJIATCS HE JUUISI BCEX 3aKOHOB PACTIPE/ICTICHHS).
[TpuMEeHUMBI CIICAYIOIINE 3aKOHBI pacipeesieHus ¢ ToTHOCThIO f(X):
1 — paBHOMEepHBIH Ha oTpe3ke [a, b], f(x) = 1/(b-a),
2 — vopmanbhbii, T(X) = 1/(b*Sqrt(2*Pi)) *Exp(-(x-a)"2/(2*b"2)), b>0,
3 — nmoraopmaineHbIi, T(X) = 1/(x*b*Sqrt(2*Pi)) *Exp(-(Ln(x)-a)*2/(2*b"2)), b>0,
4 — skcnoHeHnManbHbIH, f(X) = 1/a*Exp(-x/a), a>0,
— Beti0ymaa, f(x) = a/lb*(x/b)*(a-1)*Exp(-(x/b)*a), a>0, b>0,
— Panes, f(x) = x/a"2*Exp(-x"2/(2*a"2)), a>0,
— ITapero, f(x) = a*x”(-a-1), a>0,
— TpeyronbHbii, f(X) = 2*(x-a)/((b-a)*(c-a)), a<=x<c,
f(x) = 2*(b-x)/((b-c)*(b-a)), c<=x<=Db,
rzie C - OCHOBaHHE MPOCKIIMU BEPIINHBI TPEYTOJIbHUKA Ha OTPE30K [a, b].
Dense(G, N) — crymenue (pa3pexenue) cetku rpuaa G B N pas.
Cut — BeIpe3anue gparmeHTa U3 TpUAa — MO HOMEPAM Y3JIOB CETKH JIMOO IO
3aJJaHHOMY TIPSIMOYTOJIbHUKY.
Merge(G1, G2) — cnusiaue (00beIMHEHNE) KapT, IIPU KOTOPOM 3HAYCHHUE HOBOM KapThl
paBHoO:
- cpenHeMyY apu(pMEeTHIeCKOMY - B 00J1aCTH TIepecedeHus KapT,
- 3HAYEHUIO OJTHOM M3 KapT - B 00JIaCTH MPUHATICAKHOCTH TOJIBKO 3TOM KapTe,
- koHcTauTe MergeC - B 0611aCcTH BHE KapT - apryMEHTOB.
Trace-L, Trace-P — ¢ynkuuu TpaccupoBkH, TepBasi W3 KOTOPBIX (OpMUPYET
W30JIMHUM TpUJa, BTOpas — IOJIMTOH W3 JIMHHHA, PACTIOJIOXCHHBIX BBINIE WM HIKE
HEKOTOPOTO CEUCHHSI TPHIA.
Integral(G, P) - unTerpan ot xaptel (Tpuga) Mo 3aMKHYTOMY KOHTYpPY (TIOJHTOHY);
pesynbtat - HUCJIO.
Dx(G), Dy(G), Dxx(G), Dyy(G), Dxy(G) — muddepeHuupoBanue rpuua — co3aaHue
IpU/ia YaCTHBIX U CMEIIAHHBIX MTPOU3BOIHBIX.
Spec(G, N) — crienimanpabie quddepeHnnanIbHbIe GYHKIITH:
N = 1: Sgrt ( Dx"2 + Dy"2 ) - ykiioH (HOpMa IpajiueHTa);
: Dxx"2 + 2. * Dxy”"2 + Dyy”2 - mi10THOCTb SHEpruu aedopmanuu;
: ArcTg (Sqgrt (Dx”2 + Dy”2)) * 180/Pi - kpyTH3Ha CKJIOHOB (B rpaaycax);
: Sgrt (Dx"2+Dy”2) / Sqrt(1+Dx"2+Dy"2) - pakrop KpyTH3HBI (O€3pa3MepHBIii);
: sign_Dx=0; Eciu Dx>0 sign_Dx=1; ecau Dx<0 sign_Dx=-1;
sign_Dy=0; Eciiu Dy>0 sign_Dy=1; ecau Dy<0 sign_Dy=-1;
-90*(1-sign_Dy)*(1-Abs(sign_Dx))+180*(1+sign_Dx)-180*sign_Dx *
ArcCos(-Dy/Sqrt(Dx"2 + Dy”*2))/PI - opueHTanus CKJIOHOB (B rpagycax);
N =6: D6 = -( Dxx * (1. + Dy"2) - 2.*Dx*Dy*Dxy + Dyy*(1. + Dx"2))/
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(2. * Sqrt ((1. + Dx"2 + Dy"2)"3)) - cpeausist kpuBusHa (1/m);

N =7: D7 = Sqrt((Dxx*Sqrt((1+Dy”"2)/(1+Dx"2))-Dyy/Sqrt((1+Dy"2)/(1+Dx"2)))*

(Dxx*Sqrt((1+Dy”2)/(1+Dx"2))-Dyy/Sqrt((1+Dy"2)/(1+Dx"2)))/(1+Dx"2+Dy"2)+

(Dx*Dy*Dxx*Sqrt((1+Dy”"2)/(1+Dx"2))-2*Sqrt((1+Dy”2)*(1+ Dx"2))*Dxy+Dx*Dy *

Dyy/Sqrt((1+Dy”2)/(1+Dx"2)))*(Dx*Dy*Dxx*Sqrt((1+Dy"2)/(1+Dx"2))-2*Sqrt((1+

Dy"2)*(1+Dx”"2))*Dxy+Dx*Dy*Dyy/Sqrt((1+Dy"2)/(1+Dx"2))))/(2*Sqrt((1+Dx"2+

Dy"2)"3)) - nechepuunocts (1/m);

N = 8: D8 = (Dy"2*Dxx -2*Dx*Dy*Dxy + Dx"2*Dyy)/(( Dx"2+ Dy"2)*
Sqrt(1+Dx"2+Dy"2))-((1+Dy"2)*Dxx-2*Dx*Dy*Dxy+(1+Dx"2)* Dyy)/
(2*Sqrt((1+ Dx"2+ Dy”"2)"3)) - pasnoctHas KpuBu3sHa (1/m);

N =9: -(Dy"2*Dxx -2*Dx*Dy*Dxy + Dx"2*Dyy)/((Dx"2+Dy"2)*

Sqrt(1+Dx"2+ Dy”2)) - ropusonTtaibHas kpuBuzHa (1/m);

N = 10: -(Dy"2*Dxx -2*Dx*Dy*Dxy + Dx"2*Dyy)/Sqrt((Dx"2+Dy"2)"3) -

m1aHoBas kpusu3Ha (1/m);

N=11: -(Dx"2*Dxx+2*Dx*Dy*Dxy+Dy"2*Dyy)/((Dx"2+Dy"2)*

Sqrt((1+Dx"2+Dy"2)"3))- BepTukansHas (mpodribHas) KpuBu3Ha (1/m);

N = 12: ((Dx"2-Dy”"2)*Dxy-Dx*Dy*(Dxx-Dyy))/Sqrt((Dx*2+Dy”"2)"*3) - potop (1/m);

N =13: D7 — D8 - ropusonTanbHas n30bITouHast kpuu3Ha (1/m);

N = 14: D7 + D8 - BepTukanbHas n30bITOUHas KpuBU3HA (1/M);

N =15: D6 — D7 - muanmanbsHas kpuBu3zHa (1/M);

N =16: D6 + D7 - makcumaibHas kpususHa (1/m);

N = 17: (Dxx*Dyy — Dxy"2) / ((1. + Dx*2 + Dy"2) * (1. + Dx"2+Dy”"2)) - monHas

rayccoBa KpuBu3Ha (1/mM”2).

Hns  aprymentoB tumna [IOJIMT'OH B Kanbkynsitope peanu3oBaHbl OWHApHBIC

TEOPETUKO-MHOXKECTBEHHbIE ONepanuu: OOBbeAMHEHUE, IepecedeHrne, BBIYMTAHUE,

KOTOpBIE€ BBIMOJHSIOTCA C UCHOJB30BAHUEM 3HAKOB «1», «*», «-», COOTBETCTBEHHO.

Pe3ynbTaT BBINONHEHMS H3TUX ONEpalui 3aBUCUT OT aHalM3a B3aWMHOIO

PaCIOJIOKEHUS TOUEK MEePECEKAIOLIUXCSl U KacaloUIUXCsl TMHUN — TPaHULl MOJUTOHOB.

YroObl  ompeAenuTh  TOYHOCTh  MPEACTaBIEHUS  KOOPAMHAT,  IOJIb30BATEIIO

peKOMeHAyeTcs nepes BhIIOIHEHUEM Olepaluii ¢ MOJIMIOHAMH YCTAHOBUTH €UHUIIBI

VU3MEPEHUs JIMHEWHBIX pa3sMepoB apryMeHToB. Jlist 3toro B KanbKkymnATtope CiyKuT

MEPEKIIOYATENb «M — KM.

Oyukuun  Kanbkynsatopa, npuHumaromue aprymentsl tuno JIMHUW  wnm

[TOJIMT'OH, umeroT cieayrore 0COOEHHOCTH:

Area(X) - miomajap MOJUIOHA, PE3YJIbTAT - YKCI0. APTYMEHTOM TaKKe MOXKET
ob1Tb KAPTA, B 3TOM ciiydae BBIUMCISACTCS IUIONIAAb MPSIMOYTOJIBHOM 00JIacTH TPUA.
Len(X) - mimHa nuHUEA, pe3yabTaT - 4MCIO0. BO3MOXKHBI TaKKe apryMeHTHI:

[TOJINT'OH, KAPTA (mepumerp mpsimoyronsHuka rpuna), JAHHBIE (xommuectBo

TOYECK).

In_P(X, P) u Out_P(X, P) - yceuenue aprymenra X monurosHom. Ilepsas u3

TUX (DYHKLIMHA COXpaHAET MCXOIHBIM apryMeHT TOJIbKO BHYTPHM TOJUIOHA, BTOpas -

BHe. Jlna aprymenta tuna KAPTA pa3mepsl M ceTka Ipuja HE HU3MEHSIOTCS, JIMILb

3HAUCHUSI B «HECOXpaHSEMBIX» y3lax cTaHoBsTCS paBHbIMU 0. KommuecTBO TOYek B

JAHHBIX B o6mewm cinyuyae ymensinaetcs. Jlumuane JIMHUN otbpaceiBatotcs. Ecim

X —IIOJIMT'OH, ¢ynkmus In_P ocymecTsisieT ero nepeceyenne co BropeiM, a Out_P

- BBIYMTAHHE BTOPOT'O U3 MEPBOTO.

I0_P(X, P) — 3amena 3HadyeHuii aprymenTa X 4MCIOM 1, €CIIM TOYKA IMOMAaacT

BHYTPb [IOJINTOHA, HHaYe — yuciiom 0.
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[IpenmymectBenno ans JAHHBIX npumenstores pynkuuu:

MIN(X), MAX(X), MIN(X, P), MAX(X, P) — mouck MHUHUMyMa WJIH
MaKCHUMyMa OJTHOTO apryMeHTa (BO3MOKHBI BCE MSATh THUIIOB), JUIsl OMHAPHBIX (YHKIUH
— BHYTPH MOJIUTOHA.

Sum(D), Sum(D, P) — cymMMa 3J€MEHTOB CTOJIOIA JaHHBIX — BCEX TOUYCK HIIU
TOJILKO BHYTPH IOJIUTOHA.

YacTo ucnonb3yroTcst GyHKIIMN MpeoOpa3oBaHUs TUIIOB:

C_D(X) - mnepesom aprymenra JIMHWUW wmm ITIOJIMTTOH B JIAHHBIE.
PesynbTHpytoine TOYKH coaepKaT KOOPAUHATHI y3710B U aTpUOYTHI (3HAYEHUS) TUHUH.
Oynkiusa HenpotuBopeunBa aprymenty JJAHHBIE , Bo3Bpatias ero 6e3 nu3MeHeHHs.

G_P(X) - mepeBoa rpuia B MOJUIOH. Pe3ylbTaToM CIyXHT MPSIMOYTOJBHUK,
orpannuuBaromii kapty. Jomyckaercsa apryment [IOJIMI'OH, koTopslil ¢pyHKIMel He
U3MEHSCTCS.

G_D(X) — mnepeson rpuma B JAHHBIE. Touku pesynbprara comepkar

KOOPJIHMHATHI Y3JI0B ¥ 3HAYCHHUS B y3JaX Ipuiaa.
C_G_D(X, G) - cHATHe ¢ KapThl 3HAYCHHWH B 3aJaHHBIX TOYKax. Pe3ymprar -
JAHHBIE. [onyckaerca oAuMH W3 Tpex TUIOB mepBoro aprymenta: JIMHUMU,
[TOJIMTI'OH, ZAHHBIE. Kaxnplii y3en nuHuM (TOYKa) KOOPIAWHATHO HAKJIAbIBACTCA
Ha KapTy W, B Clly4ac IONAaJaHUs B €€ TPAHULBI, ITOJYy4aeT 3HAYECHHE C KapThl U
nobasnsiercst K pesynbTary. Toukn JAHHBIX, He nmonaxaromue Ha KapTy, HOTy4aroT
orcyrcTBytotiee 3HadeHue (0utC).

6. BI/ISVaJII/ISaHI/IH U COXPAHCHHUC PC3YJIbTATOB.

B mnamsatu Kanbkynaropa XpaHUTCS pe3yNbTaT BBIYUCICHHUS ITOCIICIHETO
BBIDOKEHUST W KAXJOTO TPOMEXKYTOYHOTO, €CJIIM TaKoBOM ObUI  OTMeEueH
UACHTH(PUKATOPOM.

Pesynbrat mob6oro tuna, kpome YNCIIA, MOXKHO BU3yanu3UpOBaTh B OTACIbHOM
OKHE, HaXKaB KHOIKY «Bum» B riiaBHOM auainore. [IpoMexyToYHbIN pe3ysbTaT, KpoMe
TOTO0, TOCTYIIEH JJIS MTOKa3a U3 Auajora «3HauyeHus! HACHTU(PUKATOPOBY.

3 Bua | x= 99525, y= 106645, z= 461099 - O

4461.76
4484.73
4507.70

4530.67
4553.64
4576.61
4599.58
4622.55
4645.52
4668.49

970.0 980 990 1002.0
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3necy mpuBeneH npumep Busyanmzauuu [PUJIA (psoom mnmoka3aHa JereHja
3HAYEHHUM U COOTBETCTBYIOIINX LIBETOB 3aJIUBKH).

JIBi>keHHEe Kypcopa B OKHE BH3YyalM3alldd COMPOBOXKIAETCS OTOOpakeHHeM
KoopauHat B 3aroiioBke okHa. [{ns 'PUJIA, ofHOBpEMEHHO, BEIBOJISITCSI €70 3HAUCHMUSI.
Hns JAHHBIX BbeIBOoguTCS 3HaueHHE B TOYKE, KOTOpas BhIOpaHa JIEBOW KHOMKOMU
MBIIIN (TOYKAa OTMEYAeTCs] KpacHbIM KpyxkkoMm). Crnenyer nmomuuth, uro JJAHHBIE
MO>XHO BHU3YaJIHU3UPOBATh, €CIU JJISI HUX 3aJaHbI CTOJIOIBI KOOPAWHAT.

[Ipu Bu3yanuzanuu npuMeHnma GyHKIHUS 3yMMHUPOBAHUS — IPSIMOYTOJIBHUK JJIs
YBEJIUYEHUSI MacIITada BBIACISETCS JIEBOM KHOIKOM MBIIIN MPU YACPKAHUH KJIaBUILIN
Shift. Beixoa U3 3T0Oro pekuMa — Ha)kaTHeM IPaBOM KHOIKH MBIIIIH.

Koneunblit pe3ynbTat cieayeT COXpaHsITh Cpa3y MOCJE BBIYMCICHUN, UCIONB3YS
KHONKY «CoxpaHutb». [ coxpaHeHuss NpOMEXYTOUYHOI'O pe3yjbTaTa €ro CHayaia
HEO0OXO0JIMMO C/ieNIaTh KOHEYHBIM, TO €CTh BBECTH B KOHEI] Ta0JIO €ro UACHTU(PUKATOP U
HaXXaThb KHOMKY «Bprumcnute». Jpyroit mnyrb — depe3 aumanor «3HauY€HUs
UICHTU(PUKATOPOBY.

Ecim  pesynmbrar Tuma KAPTA  coxpansiercs B (Qailne, KOTOpBIi
uHUIManu3upoBan KanbkynaropoM (uisi HEro uMeeTcss WIEHTU(UKATOP), TO
nanapHelIee obpaleHrue K 3ToMy (aiiy Oyaer kKak K OOHOBJICHHOMY.

AnanornuHo — mis pezynprara tuna JIMHWUA wnm [TOJIMT'OH.

Coxpanenue pesyinprata Tuna JIAHHBIE Bo3MoHO kak B HOBOM (aiiie, Tak U B
daiine, 3arpyxeHHoM B KanbkynsaTop, TO €CTh NPEICTABICHHOM Ha JKpaHE OKHOM
«®Daiy1 TaHHBIX». DTO OTHOCUTCS K TEKCTOBBIM (haiimam ¢opmara dat. J{ns dhopmara
shp noTpebyeTcs HOBBII (aii.

B HOBOM (aiine co3mpaercs oauH (IpU OTCYTCTBUU KOOPAMHAT) WIIA TPH CTOJIOIA
B nopszike X, Y, Z. B cymecTByromeM - HOBBIN cTosioer] Z no0aBisieTcsl MOCIeTHUM,
MIPU ATOM BEJIETCS MPOBEPKA KOJIMUECTBA TOUYCK M COBIAJICHUS 3HAUCHHUI UX KOOPIUHAT
(mpu wHamuuuu TocnenHux). W3meHneHuss B dailie TyT Ke OTpakaroTcs B
COOTBETCTBYIOIIEM OKHE «Dailsl TaHHBIX).
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