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PE®EPAT

Juninomua po6ota mictuth 108 crtop., 11 puc., 10 Tabmuie, 2 gomarok, 11
BUKOPHUCTAHUX JKEPEI.

OG’exT poOOTH: KIIMAaTUYHI MTApaMETPiB.

[Ipenmer poboTu: anpokcuMaliis kiriMaTuaHux mapametpis 3a JICTY.

Merta poOoTH: po3poOKa porpamMu JyIsl anpOKCUMaIlii KIIIMAaTHYHUX TTapaMeTpiB
3 BUKOpUCTaHHAM Ta0muip gaHux JCTY s 1oBUIBHOTO HACEIEHOTO IMMyHKTY.

3amaui poOOTH: aHaNi3 KIIMAaTHYHUX MapaMeTpiB, sIKK BUKOPHUCTOBYIOTh NpPHU
MPOEKTYBaHH1 OYJIBEJIb;, aHalli3 CTAaHAAPTHUX KIIMATHUYHUX TMapameTpiB; po3poOKa
QITOPUTMY aNpPOKCHUMAIlll KIIMATUYHUX MapaMeTpiB; anpoKCHUMAIlisl JaHUX TaOIuIlb
JCTY; po3poOka cTpykTypa Tabauupb 6a3u gaHuX; po3poOKa iHTepdeiicy nporpamu
Ta  OCHOBHMX  CTPYKTYp  JaHUX;  po3poOKa  NIporpaMHUX  MOJYJIB
KOPUCTYBAJIBHUIILKOTO 1HTEp(EICY; po3poOKa MOTyIIiB B3a€MO/11l 3 023010 JaHUX.

B Vkpaini TUmoBl po3paxyHKOBI KJIIMaTH4HI MapamMeTpu CTaHJApPTH30BaHI y
JACTY-H b B.1.1-27 2010 «Knimartonoris». Y craHmapTi HaBEICHO JaHi Ipo
KJIIMAaTU4YHI MMapaMeTpu B OOMEXEHIM KUIBKOCTI HAaceleHMX MyHKTIB. Jlyid paiioHIB
MPOCKTYBaHHS Ta OyAIBHUIITBA, IO HE YBIWNUIM 10 CTaHIAPTy, KIIMAaTUYHI
napamMeTpu  NpUAMalOTh  PIBHUMU  3HAUYEHHSM  KIIMAaTUYHUX  [apaMeTpiB
HaMOMMKYOro 1O HHMX IYHKTY, HaBeIE€HOro B Tabiuui, ado anmpOKCUMYIOTh MIX

HaOJIMKYUMUA TOUKAMH.

ATIPOKCUMALIIS, KIIIMATHUYHI TTAPAMETPUY, COEPUYHI KOOPJIMHATH,
QT, QXLSX
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BCTVII

ByniBii mocTiHHO MiAIal0ThCS BIUIMBY KIJIBKOX KIIMAaTHYHUX Ta €KOJOTTYHUX
dakropiB. Bix BiTpy, COHAYHOTO CBITJIa, TEMIEpPATypH, AOULY Ta IHIINX (PAKTOPIB
OyJIIBJIl TI0 BChOMY CBITY YHIKQJIBHUM YMHOM B3a€EMOJIIOTH 3 PI3HUMH €JIEMEHTaMU
HABKOJIMIIIHBOTO KiiMary. Yepes 1e mpoeKkTyBaHHs Oy/iBenb 1 METOAM Oy/1iBHHUIITBA
BIJIPI3HSAIOTHCA BiJl OTHOTO MICIIS IO 1HIIOTO, 00 BIAMOBIATH PI3HUM BUKJIUKAM.

Bbynieni MOXXyTh OyTH BpazJIMBUMH JI0 3MIHU KIIMaTy. Y MailOyTHROMY MOXKe
BUHUKHYTH 30UIbLIEHHS PU3MKY OOBally, MOTIPIIEHHS 30pOB’S Ta 3HAYHOI BTPATH
BapTOCTI B pe3yJbTaTi HOBUX IITOPMIB, CHITY a00 MOIIKOJ/KEHb, IMOB’S3aHUX 13
MPOCIJIaHHAM, TOTPAIUISHHSA BOJAM, TOTIPIICHHS KIIMAaTy B TMPUMIIIEHHI Ta
CKOPOYCHHSI TEPMIHY CIIy»KOU OyAiBiil. ¥ KOPOTKOCTPOKOBIM MEPCIEKTHUBI CUJIBHIIII
MITOPMU € HaWOLIbIIOK MpobieMoro. [lITopMu cTaHOBIATH 3arpo3y Oe3melll B THX
YaCTUHAX ICHYIOUMX OYJiBesb, sIKI HE BIAMOBIAIOTH BUMOTaM O€3MeKH Oy 1IBEIbHUX
HOPM. Y JOBrOCTPOKOBIM MEPCHEKTHMBI OUTbLI TpHUBal XBHJII CIIEKH MOXYTh MaTu
HACJIKU JUJIA 3JI0pPOB’s, OCOOJMBO JIsl JIFOJIEH MOXUIIOTO BIKY Ta CIAOKUX JIIOJIEH,
HanpukiIaa, y OyIMHKax MpecTapiinx.

B Vkpaini TumoBi po3paxyHKOBI KJIIMaTH4HI MapamMeTpu CTaHIAPTU30BaHI y
JACTY-H b B.1.1-27 2010 «KnimaTosnorisi». Lleil ctangapT ycTaHOBIIOE KIIMATUYHI
napameTpH, 110 BUKOPUCTOBYIOTh MPHU MPOEKTYBaHHI OYJMHKIB Ta CIOPYH, CUCTEM
OMaJicHHS, BEHTWIALII, KOHIWIIOHYBaHHS, BOJ03a0e3MEUYCHHs,  CKJIAJIaHHI
EHEePreTUIHOro mnacrnopra OyjauHKY. Y CTaHIapTI HaBEACHO JaHi MPO KJIIMAaTHYHI
napameTpu B 0OMEeXeH1M KIJTbKOCTI HACEeNIEHUX MYyHKTIB. /7151 palioH1B NMpOeKTyBaHHS
Ta OyJIBHUIITBA, 10 HE YBIWIILIM IO CTAHAAPTY, KIIIMATUYHI MapaMeTpH MpUiMaroTh
pPIBHUMH 3HAYCHHSIM KJIIMAaTHYHUX TapaMeTpiB HAWOIMKYOrOo 10 HHX IYHKTY,
HaBejseHoro B Ttabuui, (geodez.com.ua) abo ampOKCHMMYIOTh MK HaHOIMKIMMHU

TOYKaMH.

O06’exT pobOTH: KIIIMATHYHI TAPAMETPIB.

[IpeameT poboTH: anmpokcumallig kKinmaTiuHux napamerpis 3a JCTVY.


https://geodez.com.ua/pdf/dstu-n-b-v.1.1-27-2010.pdf

Merta po6oTH: po3poOka porpaMu JJIsl aTPOKCHUMAIliT KIIIMAaTUYHUX TTapaMeTpiB
3 BUKOpUCTaHHAM Tabmuip gaHux JCTY mis 1oBUTBHOTO HACEIEHOTO IMyHKTY.

3amaui poboTH:

— aHali3 KIIMaTUYHUX TApaMeTpiB, SIKM BUKOPUCTOBYIOTH MPHU MPOEKTYBaHHI
OyiBeIb

— aHaJi3 CTaHJAPTHUX KIIIMATUYHUX MapaMeTpiB

— PpO3po0OKa aJIrOPUTMY apOKCUMAIIil KJIIIMAaTHYHUX IMapaMeTpiB

— anpokcuMarisa ganux Tadmums JCTY

— po3po0OKa CTpyKTypa TaOIuIh 0a3u TaHUX

— po3poOka inTepdeiicy mporpamu Ta OCHOBHUX CTPYKTYP JTaHUX

— po3po0Ka MPOrpaMHUX MOJYJIIB KOPUCTYBAILHUILIBKOTO 1HTEpPEICy

— Ppo3poOKa MOJyIiB B3a€MO/I1i 3 623010 JaHUX



PO3/I1I 1
MOJIEJTIOBAHHS KJIIMATUYHUX TTAPAMETPIB

1.1. KnimatuyHi mapameTpu y OyiBHHUIITBI

ByniBii mocTiiHO MiiIal0ThCSA BIUIMBY KUIBKOX KIIMAaTHYHUX Ta €KOJOTTYHUX
dakropiB. Bix BiTpy, COHAYHOTO CBITJIa, TEMIEpPATypH, AOULY Ta IHIINX (PAKTOPIB
OyJIIBJIl TI0 BChOMY CBITY YHIKQJIBHUM YMHOM B3a€EMOJIIOTH 3 PI3HUMH €JIEeMEHTaMU
HABKOJIMIIHBOTO KiiMaty. Yepes 1ie nmpoekTyBaHHs OyAiBenb 1 MeToau OyniBHUITBA
BIIPI3HSAIOTHCS BiJl OJHOTO MICISI IO 1HIIOTO, 1100 BIJAMOBIAATH PI3HUM BHUKJIUKaM.
OTxe, sIKI HAWBaXKJIMBIII KIIMATH4HI (PAKTOPH 1 110 POOUTHCS, MO0 MIArOTYyBaTUCS
110 iX 111 200 mOM SIKIITUATH 1X?

Bitep € BaxxnuBuM (pakTOpoM y OYyIBHMIITBI uepe3 HOro pyiHIBHY 37aTHICTb.
st Toro, mo6 OyiBiis MOTJIa BUTPUMATH MaKCUMalbHY CHIIy BITPY, y Ipolieci
NPOCKTYBaHHS HEOOXIIHO BpPaxOBYBaTH fK CEpPEAHIO IMIBUIAKICTh BITPY, TaK 1
nepeBaxarouuil HampsiMOK. bByJliBenbHI eJeMEeHTH, Takl SK JaXu Ta TMOKPUTTH,
HaWOUTbII BpasiuBi 10 BITpYy. JKUTIOBI OyAMHKH, 30KpeMa, po3poO0seH] s ONopy
cCujaM BITPY 3a JOIOMOrOI0 KOHBKOBHX 1 BaJIbMOBUX KOHCTPYKIIH. 3HHU3Y
pO3TalIoBaHi MII[HI Ta JOBrOBIYHI CyXl CTErHOBI CHCTEMH, SIKI 3a0€3MedyloTh
CTIMKICTb IO CHJI Migiiomy.

Omagum TakoX € BaXKJIUBUM KpUTEplEM Il OymiBEIbHUX TMPOEKTIB.
HakxonuyeHHs omaaiB MOX€ 3aBAaTH IIKOAMU IIJIICHOCTI Oy[iBNi, TOMY OuIbIIIe
OyJliBeJIb Yy BOJIOTUX PETiOHaxX CBITY OYyJYyIOTh 13 JBOCXUJIMM a00 BaJbMOBHUM JaXOM
Ha BIAMIHY B CHCTEM IUIOCKOTO Jaxy. 3aXWCT BHYTPINIHIX KOHCTPYKINH 1
MaTepialliB Bij OMaJiB TAaKOXX BaXXKJIWBHM, 3HOBY K TaKW MOKJIAJAIOUYUCh HA MIIIHUN
Oap’ep maxy Ta MiACTUIAIOYY MEMOpaHy.

Temneparypa Mae 3HaYHUN BIUIMB Ha MaTepialiv, SKI BUKOPUCTOBYIOTHCS B
OyniBenpHOMY TpoekTi. Temmeparypa TOBITpS BH3HAya€e Marepianu, sKi

BUKOPHUCTOBYIOTBCSL ISl HAJ3€MHOI KOHCTPYKIIi, TOJl fK TeMIleparypa IPYHTY



BiJIirpa€e BeJIUKY poJib y BUOOpi pyHmamenTy. CepenHs TemnepaTypa MoBITPs TaKOX
BU3HAUa€ TUN Ta TOBIIMHY 130JiIi B OyAiBIl, NPUYOMY IS XOJOJHIIINX
KJIIMaTHYHUX YMOB MOTPiOHA JOJATKOBA 130111 U1 30€pEeKEeHHS TeIa.

CoHsluHE CBITJIO € BaXKJIMBUM (PAKTOPOM Yepe3 poJib COHSIYHOI eHeprii. Y
TEIUIMX perioHax CBITYy, a caMeé B pailOHaX, PO3TALIOBAaHMX OJIMKYE 0 €KBaTopa,
3aCTOCOBYIOTHCS OyAiBEIbHI TPAKTUKH Ta TPOEKTH, Mmo0 OJOKyBaTH OLIbIIE
COHSIYHOTO CBITJa. Hampukiaa, MeHII BIKHA BUKOPUCTOBYIOTHCS JJIE OOMEKEHHS
KUTBKOCT1 COHSI'YHOTO CBITJIa, IO TIOTpAIuisie B OyAIBIIIO, Ha BIAMIHY BiJ XOJOTHIIINX
pErioHIB, i€ CITIBBIJHOIICHHS BIKOH /IO CTIH 3MIHIOETHCS, 10O OTpUMATH OLIbIIE
COHSIYHOTO CBITJA. BaxkJMBUM 3aBHaHHSM IS apXITEKTOPIB € MPOEKTYyBaHHS
OyliBedb 3 TEBHUM BWIJISAIOM, 10O BIOBJIIOBAaTH CBITJIO B MEBHUM 4Yac J00U i
YHUKATU WOTO B IHIIUH.

Hapemiri, BoJjioricTh € BaXJMBUM (AKTOPOM Mpu BHOOPI OyIiBEIBHUX
MaTtepiaiaiB 1 MPOEKTYBaHHI KOHCTPYKIiH. BuHCOKMiI piBEHb BOJIOTOCTI 30UIbLIYE
HMOBIPHICTh KOHJICHCAIlI Ta BOASHOI epo3ii B OyAIBISAX, TOMY JJISI OOMEXKECHHS i€l
npoOieMu BUOMPAIOTHCA BOAOCTIMKI Ta AaHTHUKOPO3iiHI Marepianu. Kpim Toro,
MUPKYJISIS B OYIBISAX 3 BHCOKOI BHYTPIIIHHOI 20O 30BHINIHBOIO BOJIOTICTIO €
OUIBII BYKJIMBUM (DAKTOPOM /JIS 3aXUCTY CTPYKTYPHOI LILJTICHOCTI.

Bynismni, 1oporu TOmo MarTh OyTH CIPOEKTOBAH1 BIAMOBIAHO A0 MailOyTHIX
KJIIMAaTUYHUX YMOB. BiIbII BOJIOT1 3UMHM Ta panToOBl CUJIbHI 3JIMBU POOJISATH 1€ OLIBIII
BOKJIMBUM BIJIBEICHHS JIONIOBOI Ta Tajoi BOAM Bl OyJIuHKIB, ac(albTOBaHUX
JUIISTHOK, JTOPIr Tomo. Biaein M’ SIKui KiIiMaT 3MEHIIHUTH JOBTOBIYHICTh OYMIBEILHUX
MaTepiaiiB 1 BIUTMHE HA BHYTPIMIHINA kiiMaT OyaiBens. Terie jgiTo BUKIUYE OUTBITY
noTpedy B OXOJIOMKEHHI. BiabIl BUCOKMH PiBEHb I'PYHTOBHUX BOJ, OLIbII BUCOKUUN
piBEHb BOJIM B CTPYMKaX 1 BOJOTOKAX, a TAKOXK OLIBIINI PU3UK IITOPMOBUX XBHIIb
y3JI0BK O€eperoBoi JIHIT poOIsATh AOUUIBHUM 3aXUCTUTU OYAIBI1 BiJl MPOCOYYBaHHS
Ta 3aTOTICHHS.

ByaiBai MoxxyTh OyTH Bpa3iuBHUMU 0 3MIHU KIiMaTy. Y MailOyTHROMY MOKe
BUHUKHYTH 30UIbIIEHHS PU3UKY OOBally, MOTIPILIEHHS 3J0POB’S Ta 3HAYHOI BTPATU

BapTOCTI B pe3yJbTaTi HOBUX IITOPMIB, CHITY a0O0 MOIIKO/KEHb, IMOB’S3aHUX 13



NpOCIAaHHSAM, TIOTPAIUITHHS BOJM, TMOTIPIIEHHS KIIMaTy B MPUMIIICHHI Ta
CKOPOYEHHSI TEPMIHY CIIY»KOU OY[iBIi. ¥ KOPOTKOCTPOKOBIM MEPCIEKTUBI CUJIbHIIII
IMTOPMHU € HaWOLIBIIOK mpobseMoro. IITopMu cTaHOBIATH 3arpo3y Oe3merll B THX
JaCTHHAX ICHYIOUHX OY/iBeNb, SIKI HE BIAMOBIAAIOTh BUMOTaM Oe3MeKu OyaiBEIbHUX
HOpPM. Y JIOBIOCTPOKOBIM MEPCIEKTHBI OUIBII TPUBAIl XBUJIl CHEKH MOXYTh MAaTu
HACJIAKA IS 3I0POB’S, OCOOIHMBO JJIsl JIFOJICH MOXMUJIOTO BIKY Ta CIAOKUX JIIOJICH,
HaIpUKIad, y OyJJUHKaX IpecTapiiuX.

ApanTariis MOXK€ CTOCYBaTHCS OOMEXKEHHsI CHITOBOTO HAaBaHTaKCHHS Ta
30UTKY BiJ IITOPMY, a TaKOX KOHTPOJIIO KiiMary B npumiiieHHi. 1o cTocyeTbes
3MIITHEHHS ICHYIOUMX Oy/iBesb, OJJHAK aBTOHOMHA aJanTailisi 0yne oOMexeHa, SKIIo
BJIACHUKU HE 3HaOMI 31 CTA0KMMHU MICISIMU B HECYYHMX €JIEMEHTaX CBOiX OY/IBEJb.
Ananrariiss  BiOyBaTUMEThCS JIMIIE B HOBOOYJOBaX, SKIIO CTaHAAPTH OyIyTh
nocuieHi. Illo cTocyerbest mpoTuail HaciiKaM TEIUIOBUX XBHJIb, MOKHA OYIKYBaTH
BCTAHOBJICHHSI CHCTEM KOHJIMIIIOHYBAHHS MOBITPSI B ICHYIOUMX OYJIBIIAX, & TaKOXK
NOMUT Ha OyAiBl 3 OUIbII €()eKTUBHUM KOHTPOJIEM BHYTPIIITHBOTO KIIMATY.

[HauBiIyanbHI BJACHUKHU OyAiBeINb BIAMOBIIAIOTH 3a JOTPUMAHHS BIAMOBIIHUX
HOPM, 1 caM€ BOHH ITYKaTUMYTh PIIICHHS VIS 3aI0BUTBHOTO KJIIMAaTy B MPUMIIICHHI.
VY KOPOTKOCTPOKOBIM MEPCHEKTUBl HE Oyae 3MIH Yy 3aKOHOJIAaBCTBI IMIOJI0 O€3MeKH
OyIiBHHIITBA 32 €KCTPEMAIbHUX MOTOJAHHMX YMOB. JIJIS TMPOTHIIT TETUIOBHM XBUJISM
HOBI TIpaBWJIa IIOJI0 €HEPTreTUYHOI OCHOBH B OyMIBEIBHUX HOPMaX € KPOKOM 0
MPOCYBAHHS COHIIE3aXMCHUX 1 TETUIOBIABITHUX BIKOH, IO MOJIETIIUTh PEryJIOBAHHS
KJIIMaTy B mnpuMimeHHi. Hapa3i He peKoMEeHJ0BaHO J>KOAHUX 3aXOJiB IIO0JI0
po3mMpeHHsT ab0 PEKOHCTPYKIii. Y MalOyTHbOMY MOXKE BHUHUKHYTH TMOTpeda
1H(QOpMYBaTH BJIACHHUKIB ICHYIOUMX OyiBeNlb MPO XApaKTEPHI HEJONIKHM HECydHX
€JIEMEHTIB 3 BIJIMOBIIHUMU IHCTPYKLISIMH HIOJO0 iX yCyHEHHsA. TakuMm ke YMHOM
MOX€ BHHUKHYTH IMOTpeOda B IHCTPYKIISAX IOJ0 HOBHX OY/IBEIBHUX PIIIEHb IS
3HM)KEHHSI €KCTPEMaJIbHUX TEMIIEpaTyp y MPUMILLIEHHI Mij 4ac CIeKH, 0COOIUBO s
BpasnuBHX OyniBenb. HapemTi, Mo)ke BUHUKHYTH TOTpeda moiHpopMyBaTH TEXHIKIB-
OyIiBENbHUKIB TMPO PEKOMEHJOBaHI MapaMeTpu MPOEKTYBaHHS, OPIEHTOBaHI Ha

MalOyTHE, HANPUKIQA, MI0JI0 MaKCHMAaJbHOTO CHITOBOTO HABaHTAXKEHHS Ta



IIBUJIKOCTI BITPY, TeMIlepaTypd Ta TPUBAJIOCTI MaMOyTHIX XBWJIb CIEKH Ta
MaKCHMAaJIbHOI 1HTEHCHBHOCTI ONAajiB, SKy Ma€ BUTpUMaTH Oyniisa. Jloporu
MaitoytHporo HoBi nmoporu HEOOXiTHO MPOEKTYBATH BIAMOBIAHO 10 MalOyTHIX
BUMOr. Tomy OyJio po3mo4aTo po3CiilyBaHHA, 00 3’sCyBaTH, sIK OHOBUTH MOTOYHI
BKa3iBKM IOJAO IUIAaHyBaHHS, OyMIBHUIITBA Ta yIpaBiiHHSA goporamu. Jlomy —
HalOuUTbIMit  pakTop pusuky. s ICHYIOUMX JOpIT PU3HK 30UTBIICHHS AOILY
CTAaHOBUTH HaANOLIBIIY MpoOsiemy. IloBepxHeBI BoaM HEOOXITHO BIJIBECTH BiJ JIOPIT,
mo0 3a0e3meuuTH iX JOBrOBIUHICTh, YHUKHYTH aKBaIUIaHYBaHHS Ta 3HM)KCHHS
MPOXITHOCTI JJIi YYaCHHUKIB JOPOKHBOTO PyXy. TakuM YUHOM, JIOPOXKHI OpraHu
Hapa3l po3MIAIal0Th, SIK JPEHaXHI CHUCTEMH JOpIT MOXKHA aJlanTyBaTd o
MalOyTHHOTO KJIIMAaTy, SIK IIOJ0 HOBOrO OyMIBHUUITBA, TaK 1 MiJl Yac YHpaBIiHHSA
ICHYIOYOI0 1HQPACTPYKTYPOIO.

[Tim gac excTpeMadbHUX MOTOMHUX SIBHIN, TAaKUX SK CHJIbHI 3JIMBH, IITOPMHU
TOIIO, 3BITH MPO JAOPOXKHIA pyX BIAIIPalOTh LEHTPAIBbHY POJb ISl yYYaCHHKIB
JIOPOKHBOTO PyXy. BOHM MOXYTh NMOCTIHO OTPUMYBATH CBIXK1 3BITH TIPO JOPOXKHIM
pyX 1 IOTOAY, HAIIPUKJIA, yepe3 paaio, MoOLIbHMIM Tenedon abo GPS, a Takox uepes
CUCTEMHU KEpyBaHHs JOPOXKHIM pyxoMm. JlochaipkeHHs Aopir 1 KiIiMaTy Hajaae
JIOPO’KHIM OpraHaM HOBI 3HAHHS TPO Te, SIK HalKpalle 31MCHIOBATH MaillOyTHE
OYIIIBHUIITBO Ta YIPaBIIHHS JATCHKUMHU JOPOTaMH, 3Ba)KalOUW Ha HACTIAKU 3MIHU
KIIMaty Juisi cycmiibeTBa. [loTyxHI mTOpMH Ta 30UIBIICHHS IIBUAKOCTI BITPY
MOXXYTh MaTu (DIHAHCOBI Ta TPAHCIOPTHI HACIIJIKHU JJISl €JEKTPUYHUX 3aT13HHULIb,
HAIMPUKIIA], OCKIIbKA TOBITPSIHI IpPOTH BPa3iuBl /IO BUIIMX IIBUAKOCTEH BITPY.
[TinBuilieHHs PiBHS IPYHTOBHUX BOJ| MOKE MPU3BECTH 0 MIIBUIIEHHS PU3UKY €po3ii
3QJII3HAYHUX PEHOK. bBUIbII CHJIBHI 3JIMBH MOXYTh CTBOPUTH MPOOJEMHU IS
JTPEHAXKHOI CUCTEMH 3aJli3HHMIII, @ PU3UK €pO3il MOXKE 3pOCTH TaMm, € IEPETHHAIOTHCS

BOJOTOKH.

1.2. CrangapTHi KJIIMaTUYHI HapaMeTpu



JlaHi, 3aKkiajieHl y HOPMaTUBHUX JIOKYMEHTaxX 3 OyJiBeJIbHOI KJIIMAaTOJIOrIi, €
BUXIJTHUMU MapaMeTpaMu BUPIIICHHS 3aB/IaHb, 110 3 MPOEKTYBaHHAM 00'€KTiB. Tomy
Ty’Ke BaXKJIMBOIO € JOCTOBIPHICTh KJIIIMAaTUYHHX MapaMeTpiB, L0 BKIIOYAIOTHCS 0
HopM. [ToMunku y BXiAHUX MapaMeTpax 3BOJSTh HaHIBEIb BCl 3yCHJUIS, MOB'sI3aHI 3
pPO3B'I3aHHAM ONTHMI3allIMHUX 3aBAaHb, Yy TOMY 4YHCHII 3aJad 3HUKCHHS
eHeproeMHocTi Oynisenb. e onHi€r0 MpoOIEeMOI0 MPU BUPIMIEHH] OMTUMI3AIITHIX
3aBIaHb I1110/10 €HEpProeEeKTUBHOCTI OyAiBENIb € HecTadya KJIIMAaTHYHUX MapaMeTpiB,
3aKJIaJIEHUX Y HOpMax. 3allOBHEHHS HEOOX1HOI KJIIMaTUYHOI 1H(opMaIlli Moxe OyTH
3MIMCHEHO  TeOMETPUYHHMMHM  METOJJaMHM  Ha  OCHOBI  aHam3y  (QI3UYHHUX
3aKOHOMIPHOCTEH 3MIHM B dYaci Ta MPOCTOpl KIIMATHYHUX IapaMeTpiB.
(repositary.knuba.edu.ua) B Vkpaini 3ampoBajpKeHO HOPMH IIOJ0 OYAiBEIBHOI
kimimatosiorii — JICTY-H b B.1.1-27:2011 «byniBensHa kimiMmatosioris». L1 Hopmu
BKJIIOUAIOTh HIMPOKHM HaOIp KJIIMATUYHUX MapaMeTpiB, JOCTATHIN JJi1 BUPILIECHHS
OimBIIOCT] 3aBJaHb NMPOEKTYBAaHHS eHeproe(eKTHBHUX OymiBenmb. IX po3poOka Oyma
MpoOBeJIeHa Ha OCHOBI CHCTEMHOT'0 aHaJIi3y HOPMATHBHUX JOKYMEHTIB 3 Oy/I1BEIbHOT
KJIiMaToJiorti, 1o Aitote y CHJI, TeHaeH i 3MIHA KJIIMaTy OCTaHHIM 4acoM Ta I[ijiei
po3pobku BianoBigHOrO AokyMmenta. Y 2001 p. oOrpyHTOBYBanacs HEOOXIIHICTH
MIJITOTOBKM HOBUX OYJIBEJIBHUX HOPM II0JI0 OyaiBesnbHOI KiimaTosorii. Lle Oyiio
MOB'I3aHO 3 TUM, IO Hampukidimi 7/0-x pokiB MuHyJIOro ctomiTTs (auc.org.ua)
pO3MoYaBcs riI00aIbHUN Mepio MOTEIUTIHHSA, SIKU CYTTEBO 3MIHUB KJIIMAT Y KpaiHU.
[IpryoMy 3MiHM TOPKHYJIHCS SIK TEMIIEPATypH MOBITPs, a U HUPKYJISALIl aTtMochepH,
il XMapHOCTI 1 MPO30POCTI, PO3MOALTY Ta IHTEHCHUBHOCTI OMajiB, TOOTO 3MIHWINCA
NpakTuiHo Bel kimiMatuudi nokasuukd. (er.nau.edu.ua) Tomi B VYkpaini npu
BUPILIEHH] 3aB/IaHb, MOB'S3aHUX 3 YpaxyBaHHSIM BIUIUBY KIIMaTUYHUX (PaKTOpIB Y
OyIIBHMUIITBI BUKOPUCTOBYBanucs KiimMatuyHi mapamerpu, CHull 2.01.01-82
«byniBenbHa kiimaTosioris Ta reodizukay Ta nogatku 10 CHull 2.01.07-85 «Kaptu
paiionyBanHsi Tepuropii CPCP xapakrepuctuk». Lli mapamerpu Oynum oTpumasi
CTAaTUCTUYHOIO 0OPOOKOIO JaHMX METEOPOJIOTIYHUX crocTepekeHb 3a 30-80 pokiB y

nepioa 3 1881 mo 1975 pik.


http://repositary.knuba.edu.ua/bitstream/987654321/5056/1/200914-23-30.pdf
http://repositary.knuba.edu.ua/bitstream/987654321/5056/1/200914-23-30.pdf
http://auc.org.ua/sites/default/files/rekomendaciyi_shchodo_vymog_z_energoefektyvnosti_dlya_zakupivli_produkciyi_derzhavnymy_organamy._kryteriyi_dlya_energoefektyvnyh_zakupivel_0.pdf
https://er.nau.edu.ua/bitstream/NAU/54263/3/%d0%a4%d0%90%d0%91%d0%94_2021_191_%d0%92%d0%bb%d0%b0%d1%81%d0%b5%d0%bd%d0%ba%d0%be.pdf

JNCTY-H b B.1.1-27:2011 [3] mae 10 OCHOBHUX PO3AUIIB: apXiTEKTYPHO-
OyniBenbHE  KIIMAaTUYHE pailloHyBaHHA  TepuTopli  YKpaiHu, TemIiepaTrypa
30BHIIIHBOTO TIOBITPS, BITE€p, COHSYHA pajiallisi, TEIUioBa pajiaiis atMocdepu Ta
3emuti, BOJIOTICTh MOBITPS, (haKTOp KaJIaMyTHOCTI aTrMochepu, XMapHICThb, OMaau Ta
CHITOBHI TIOKPHB, TPHUPOJHE OCBITICHHA. TaKMM YHHOM, OXOIUJICHO BCl HEOOXiTHI
KJIIMaTHU4HI MapaMeTpH, SKi BUKOPUCTOBYIOTh Yy MPOEKTHINA MPaKTHIl apXiTEKTOPH,
MICTOOYIIBHMKHA Ta 1H)KEHepU. B OCHOBY IIPOMOHOBAHOTO apXiTEKTYypHO-
OyAiBEIbHOTO KIIMAaTHYHOTO palOHYBaHHS TEPUTOPIi YKpaiHU MOKIAAECHO (i3UKO-
reorpadiune palionyBaHHS YKpaiHu, 3rigHo 3 [105], sske Oyi0 yTouHEeHO (haxiBIIMU
YkpHAI'MI 3a kiIiMatTuyHUMU JAHUMH, PO3PAXOBAHMMU Ha OCHOBI 1HQOpMaIIii
METEOPOJIOTIYHUX CIIOCTEPEKEHb HA 53 METEOpOJIOrIYHUX CTaHIIHN 3a nepioa 1961—
2005 poxkis. partonyBanHs Tepuropii CPCP, 3rigno [4].

Jlns po3paxyHKy J000BOTO XOJy CEPEIHBOMICAYHOI TeMIepaTypHu MOBITPS
NPOEKTYBAJIbHUKAM PEKOMEHAYETHCSI BUKOPUCTOBYBAaTH  (QOpPMYIH, OTpUMaHi
IHTEPIOJIALIEI0 EKCTPEMAJIbHUX 3HAYeHb CUHYCOIIAIbHOI (DYHKIII€0, 3alPONOHOBAHI
B [2], a nmna po3paxyHKy e(EeKTHUBHOI TeMIlepaTypu MOBITps OIS 30BHIMIHBOI
MOBEPXHI Oropoki — (GopMyily, 3amponoHOBaHy B [9, 6], ska BpaxoBye IpsMoi Ta
pO3CIsTHOT COHSIYHOI pajiaiii, a TaKoX TeIIoBoi pamiamii atMmocdep. Poszmin,
NPUCBAYEHUN BITPY, BKIIOUAE TaKl MOKA3HHUKHU: IIOMICAYHI 3HAYEHHS HaNpsMy
MepeBaXar0uoro  BITPY, MOro IIOBTOPIOBAHICTh Ta CEPEIHIO0  IIBHJKICTD;,
MOBTOPIOBAHICTh Ta CEPEIHS MIBUAKICTh BITPY MO BOCBMHU pyMOax 1 MOBTOPIOBAHICTh
MTWIIB y CiuHI Ta JunHl. Po3paxyHOK NpsMoi Ta pO3CISHOI COHSYHOI pajiarii
MIPOBENICHO 3a pe3yJibTaTaMHU BUMIPIOBAHb aKTHHOMETPUYHHUX CTaHIINA YKpainu. 3a
noOyJJOBaHUMHU KapTaMU MPOCTOPOBOTO PO3MOJLIY MPAMOi Ta PO3CISIHOI pajiarii
TEPUTOPIEI0 i OKPEMHUX MICSIIB BH3HAUYEHO pajiallil0 B 00JIACHUX IICHTpax.
(eprints.kname.edu.ua)

Ha akTMHOMETpUYHMX CTaHUIAX (IKCYIOThCS 3HaYEHHS 1HTEHCUBHOCTI MPSIMOi
COHSIYHOI pamiamii Ta EHEPreTUYHOI OCBITIEHOCTI TOPHU3OHTAIBHOI TUIONIMHH
PO3CISTHOIO pajiaIli€lo Mpu SCHOMY HeOl Ta cepefHIX yMOBaX XMApHOCTI. 3HAUYCHHS

€HEPreTUYHOI OCBITJIICHOCTI Ha IUIONIMHAX I1HIIUX Opl€HTAIid OynaM OTpuMaHi 3a


http://eprints.kname.edu.ua/50374/1/2017%2010%D0%9F%20%D0%91%D1%83%D0%B4%20%D1%84%D0%B8%D0%B7.pdf
http://eprints.kname.edu.ua/50374/1/2017%2010%D0%9F%20%D0%91%D1%83%D0%B4%20%D1%84%D0%B8%D0%B7.pdf

nonomororo IIIIIT «Atmospheric Radiation» Ta mnporpamu SOLAR [1]. 3a
pesynapTaTtamu pospaxyHkis 'y HCTY-H b B.1.1-27: 2011 cknageHo TtaOmuil
CEpEeIHbOMICIYHUX JI03 MPSAMOI Ta PO3CISHOI COHSIYHOI pajiamii, Mo HaJAXOIsITh Ha
rOPU30HTAIBHY Ta BEPTHUKAIBHY IMOBEpXHI (BOCBMH Opi€HTallli) 3a sACHOro Heba Ta
CEpeIHIX YMOB XMapHOCTI 11 00JaCHUX IEHTPIB YKpaiHu; 103 CyMapHOi COHSIYHOI
pajiaiii 3a OmnajgoBajbHUI TMEpioJ] Ha BKa3aHl MOBEPXHI; TOAWHHI 3HAYCHHS
CHEePreTUYHOTO OCBITJICHHS IIMX IOBEPXOHb Y CIUHI Ta JMIHI IIPU sSCHOMY HeOl
(dnaop.com) Ta moOBHIN XMapHOCTI IS pi3HUX MUPOT YKpainu (44, 46, 48, 50° c.
m1.). TeruioBa pajiaiis migpaxoBana 3a MeToIMKo0 [8]. HaBoaaThbest XapakTepuCTUKU
TEIJIOBOI pajiallii, aHaJOrI4HI XapaKTEPUCTHKaM COHSYHOI paniamii. Bosoricts
MOBITPSI HOPMYETHCS CEPEIHBOA000BOIO BIJHOCHOIO BOJIOTICTIO Ta il aMILIITYI0IO
KOJIMBAHHS KOXKHOTO Micsts. L{i ToKa3HUKY € HalvacTile BUKOPUCTOBYBAaHUMU TPH
apXITEKTYPHO-KIIMAaTUYHOMY aHai31 MiciieBocTi. DakTop KalaMyTHOCTI aTMocdepu,
XMapHICTh, OMAJId Ta CHITOBUW MOKPUB, IPUPOJIHE OCBITIICHHS BIIEPIIE BBEIICHO 0
OyniBensHUX HOpM. L{i TTOKa3HUKH € qy’Ke€ BOKIUBUMH MPU PO3PAXYHKY MPHUPOTHOT
€Heprii, Mo NPUXOAUTHh 10 OyniBesnb. BoHM Oynum BHKOpUCTaHI MPU BU3HAYCHHI
CHEPreTUYHOI OCBITICHOCTI BEPTUKAIBHUX Ta TOPU3OHTATIBLHUX MOBEPXOHb COHSIYHOT
Ta TEIJIOBOI pajiallii 3a ICHyIOUUX MPUPOTHO-KIIMATUYHUX YMOB.

B Vkpaini TumoBi po3paxyHKOBI KJIIMaTH4HI MapaMmeTpu CTaHIAPTU30BaHI y
JACTY-H b B.1.1-27 2010 «KnimaTosnorisi». Llel ctangapT yCcTaHOBIIOE KIIMATUYHI
napameTpH, 0 BUKOPUCTOBYIOTh MPU MPOEKTYBaHHI OYJIUHKIB Ta CIOPYI, CUCTEM
OMaJICHHS, BEHTWJIALII, KOHIWIIIOHYBAaHHS, BOJ03a0e3MCUYCHHs,  CKJIaJIaHHI
CHEPreTHYHOrO macrnopra OyauHKy. (geodez.com.ua)

VY craHmapTi KJIIMaTHYHI TapaMeTpy pO3paxOBaHO HAa OCHOBI METEOPOJIOTIYHOT
iHdopmMmairii 3a nepiog 1961 — 2005 pp.

VY craHpmapTi HaBeneHO JaHI TMPO KIIMAaTHYHI TapamMeTpu B OOMEXKEHii
KUIBKOCT1 HacelleHnx MyHKTIiB. [ljisi paiioHiB mpoekTyBaHHsi Ta OyIiBHMIITBA, 110
He YBIMILIM 0 CTAHAAPTY, KJIIMATHYHI NapaMeTpd NPHIMAKTHL PiBHUMH
3HAYEHHAM KJIIMATHYHHUX NapaMeTpiB HAWOJMKYOro [0 HHUX IYHKTY,

HaBeJeHOTo B Taduumi. (geodez.com.ua)


https://dnaop.com/html/34122_9.html
https://dnaop.com/html/34122_9.html
https://geodez.com.ua/pdf/dstu-n-b-v.1.1-27-2010.pdf
https://geodez.com.ua/pdf/dstu-n-b-v.1.1-27-2010.pdf

Teputopis Ykpainu nojiijieHa Ha KJIIMaTUYH1 palOHU HA OCHOBI KOMILIEKCHOTO
aHaii3y BIUIMBY CEpPEAHBOMICIYHOI TeMIIepaTypyd TOBITPS Yy CIYHI Ta JIMIIHI,
CepenHbOi MIBUIKOCTI BITPY y CI4HI, CEpPeIHbOI MICIYHOI BiJTHOCHOI BOJIOTOCTI

HIOBITPS Y JIMITHI Ta CepeIHBOT PIYHOT KUTBKOCTI onaaiB. (MX.0gasa.org.ua)


http://mx.ogasa.org.ua/bitstream/123456789/3845/1/%d0%9e%d1%81%d0%bd%d0%be%d0%b2%d0%b8%20%d0%bc%d0%b5%d1%82%d1%80%d0%be%d0%bb%d0%be%d0%b3%d1%96%d1%97%20%d1%96%20%d1%81%d1%82%d0%b0%d0%bd%d0%b4%d0%b0%d1%80%d1%82%d0%b8%d0%b7%d0%b0%d1%86%d1%96%d1%97...pdf

PO3/ILI 2
PO3POBKA AJITOPUTMY BU3HAUYEHHS KJIIMATUYHUX [TAPAMETPIB

2.1. Crpykrypa kinimatnunux aanux JCTY

J1is ipo3po0KU aITOPUTMIB allpOKCUMAIlii KIIMAaTHYHUX JAaHUX, [0 HABEIACHO
B ICTY-H b B.1.1-27 2010 «KnimaTosnorisi», noTpiOHO BUKOHATH aHAJI3 CTPYKTYP
ix Tabsub. MOXXHO BUIIIIUTH TPU OCHOBHUX TUITY TaOJIULIb:
— Tabnuii 3 JaHUMH ISl TIEBHOTO MICTa JIJII KOXKHOTO MICAIS Ta IS POKY
BLJIOMY (THIT A);
— Tabnuii 3 JaHUMH ISl TIEBHOTO MICTa JIJII KOXKHOTO MICAIS Ta IS POKY
BIIUJIOMY JJIsl PI3HUX Opi€eHTallli moBepxHi (Tum B);
— Tabnuill 3 JAaHUMHU JIJIs1 TIeBHOT MPOoTH Mici (tur C).
[Tepenik Tabmunp JICTY-H b B.1.1-27, mo Hanexarb 10 TUIy A HaBEACHO B
Tabn. 2.1.

Tabmuus 2.1
Tabnuui Tumy A
Howmep Hazsa
Ta0IuIIl
2 Temneparypa 30BHILIHBOTO OBITPS
4 Bitep
3) XapakTepuCTUKH BITPY B ClUH1
6 XapakTepUCTUKHU BITPY B JIMIIHI
24 BignocHa BosoricTh OBITPS
25 daktop MyTHOCTI aTMochepu (pU ONTHYHIM Maci aTMocdepu M=2)
26 XMmapHicTb. KiJIbKICTh XMapHOCTI
27 XMmapHicTb. KUIbKICTh SICHUX Ta MOXMYPUX JHIB




29 Omnaau

30 [IpupoaHa OCBITIEHICTh

[epenik Tabmuup ACTY-H b B.1.1-27, mo nanexats a0 Tumy B HaBeneHo B
Tabi. 2.2.

Taomung 2.2
Ta6nuii tury B
Homep Hasga
TabIHII
7 CepeIHBOMICSYHI 03U COHSIYHOI paaianii, 10 HAAXO0AUTH HA
TOPU30HTAJBHY TAa BEPTHKAJBHY IIOBEPXHI Pi3HOI opicHTAaLil 32
sicioro He6a (dnaop.com)
8 CepenHboMICSYHI 103 COHAYHOT pajiallii, o HaIXOIUTh Ha
TOPU30HTAJIbHY Ta BEPTUKAJIbHY MTOBEPXHI PI13HOI Opi€HTALI] 33 CEPEIHIX
YMOB XMapHOCTI
9 Jlo3a cymapHOI COHSIYHOI pagiamii 32 onaJlBAILHUN Mepioj, 1o
HAJAXOAMTH HA TOPU30HTAJIBHY Ta BePTHKAJBHY IIOBEPXHI Pi3HOI
opieHTanii 3a cepeanix ymon xmaphocrti (reposit.nupp.edu.ua)
19 CepenHbOMICSIYHI 03U TEIJIOBOI paiiallii, 10 HAAXOAATh Ha
rOpPHU30HTAJIbHY Ta BEpTHKaIbHI ToBepxHi (geodez.com.ua)

[Tepenik Tabmune JACTY-H b B.1.1-27, uo nanexats g0 tuny C HaBeAeHO B
Tabma. 2.3.

Taomurg 2.3

Tabmumi Tumy C

Howmep Ha3zga

Ta0IUII



https://dnaop.com/html/34122_9.html
http://reposit.nupp.edu.ua/bitstream/PoltNTU/318/1/%d0%9d%d0%b0%d0%b2%d1%87%20%d0%bf%d0%be%d1%81%d1%96%d0%b1%d0%bd%d0%b8%d0%ba%20%d0%97%d0%b0%d0%b3%d0%b0%d0%bb%d1%8c%d0%bd%d0%b8%d0%b9.pdf
https://geodez.com.ua/pdf/dstu-n-b-v.1.1-27-2010.pdf

10 EnepreTruna oCBITIEHICTh MIIOIMIKH Pi3HOT OPI€HTAIT COHAYHOIO

pajiali€ero y ciuHi 3a yMOB sICHOT0 HeOa Ha 44° mH.11.

11 EnepreTruna OCBITIEHICTh IUIOMIMH Pi3HOI OPI€HTAIlIT COHIYHOIO

pajiaIfi€ro y cidHi 3a yMOB SICHOTO HeOa Ha 46° TTH.11I.

12 EnepreTnyna oCBITIICHICTh TUIOIIMH P13HOT OPIEHTAIIIT COHSIYHOIO

pajiaIfi€ro y cidHi 3a yMOB sSICHOTO HeOa Ha 48° mH.11I.

13 EnepreTruna oCBITIEHICTh IJIOMIMH Pi3HOI Opi€HTAIlli COHIYHOIO

pajiali€er y ciuti 3a yMoB sicHOro Heba Ha 50° mH.11.

14 EneprerryuHa OCBITJIEHICTh IUIONIMH PI13HOI OPIEHTALIT COHSYHOIO

pajiali€ero y JIMITHI 32 yMOB SICHOT0 Heba Ha 44° mH.111.

15 EnepreTnyHa oCBITIICHICTh TUIOIIMH P13HOT OPIEHTAIIIT COHSIYHOIO

pajiali€ro y JIUIHI 32 yMOB CHOTo HeOa Ha 46° mH.11I.

16 EnepreTnyna oCBITIICHICTh IUIOIIUH P13HOT OPIEHTAIIT COHSIYHOIO

pajiali€ero y JUIHI 32 yMOB SICHOTo Heba Ha 48° mH.I11.

17 EneprerryHa OCBITJIEHICTh IUIONIMH PI13HOI OPIEHTALIT COHSIYHOIO
pajiali€ero y JIUIHI 32 yMOB sicHOro Heba (reposit.nupp.edu.ua) ua 50°

ITH.III.

18 EHepreTnyHa OCBITJICHICTh TUIOMIUH PO3CISTHOIO COHSAYHOIO PaJliaIli€ero

3a yMOB 10-0anbHOi XMapHOCTI HEOA Ha PI3HUX MIUPOTAX

20 EnepreTryHa OCBIT/ICHICTb IUIOIIMH TEIUIOBOIO pajialtiero Ha 44° ITH. 1.
21 EnepreTriuna oCBITJIEHICTH IJIONIMH TEIJIOBOIO pajiiailieto Ha 46° mH. 1.
22 EnepreTrdHa OCBITIEHICTS IUIONIMH TEIIOBOIO pajtiartiero Ha 48° 1mH. .
23 EnepreTryHa OCBIT/ICHICTb TUIOIIMH TETUIOBOIO pajrialtiero Ha 50° IMH.II.

3 ypaxyBaHHSIM 0COOJIMBOCTEN TAOIUIIH PO3TIISTHEMO IMIIXOIH JI0 alpOKCHUMAITii

JAHUX TaOJHUITH Ta pO3POOUMO aJTOPUTMH APOKCUMAIII].

2.2. Amnpoxcumartis nanux tabmuie JCTY



http://reposit.nupp.edu.ua/bitstream/PoltNTU/318/1/%d0%9d%d0%b0%d0%b2%d1%87%20%d0%bf%d0%be%d1%81%d1%96%d0%b1%d0%bd%d0%b8%d0%ba%20%d0%97%d0%b0%d0%b3%d0%b0%d0%bb%d1%8c%d0%bd%d0%b8%d0%b9.pdf

Jleski KJIIMaTUYHI JaHi, 110 HABEJEHO y CTaHJapTi, JOIIJILHO MONEPEAHBO
aMpOKCUMYBATH U1 33JJaHOT TOUYKH ITPOEKTYBaHHS OYIiBIIi.

ATpoKcHMaIlil0 HeOOX1JHO BUKOHYBATH 3 YpaxyBaHHSIM KPHUBH3HU 3€MHOI
KyJli, TOMY alpoKCHMAIlii BHUKOHYETbCA 3a reorpa@iyHUMU KOOpAWHATAMU
HANUOMMKUMX MICT, Ui SIKMX € TaOJIMYHI 1aHl, Ta TOUYKH MPOECKTYBAaHHS.

PosrasHeMo MaTeMaTH4HI OCHOBU TaKOi alpOKCUMAITI].

OO6unciieHHs KyTa yTBOPEHOT0 TphoMa ToUKaMu Ha cdepi (puc. 2.1).

Puc. 2.1. TpukyTHHK Ha cepi.

BiamoBinHo 10 cdepuyHoi TEOopeMU KOCHHYCIB: KOCHHYC OJIHIEI CTOPOHH
c()epUIHOTO TPUKYTHHKA JOPIBHIOE NOOYTKY KOCHHYCIB JBOX IHIIMX HOTO CTOPIH
IUII0C  AO0OYTOK CHHYCIB THX JK€ CTOpPIH Ha KOCHHYC KyTa MK HHMH.
(dspace.chmnu.edu.ua) Opna 3 BIAMIHHOCTEH CQEPUYHOTO TPUKYTHHKA BiJ
3BUYAWHOIO MOJISITa€ B TOMY, IO cyMa Horo kyTiB nepeBuinye 180 rpamyciB. Y

PIBHSIHHSIX BUKOPUCTOBYIOTHCSI KyTOB1 JIOBKUHHU y pajllaHaXx.

cosa =cosh*cosc+sind*sine *cosA (2.1)

3Bi7ICH, 3HAIOUM KOOPAMHATH TPHOX TOYOK Ta OOYMCIIMBIIK BIJCTaHI MK HUMH
3a ¢opMmynamMu OOYMCIIEHHS BiJACTaHEH Ha cdepl, MOKHA OTPUMATU OYIb-SKHUM 13

TPHOX KYTiB, HAIIPUKIAT KyT A:


https://dspace.chmnu.edu.ua/jspui/bitstream/123456789/536/1/%d0%9e%d0%bf%d0%b5%d0%bd%d1%8c%d0%ba%d0%be%20%d0%86.%20%d0%90.%20%d0%a1%d1%83%d0%bf%d1%83%d1%82%d0%bd%d0%b8%d0%ba%d0%be%d0%b2%d0%b0%20%d0%b3%d0%b5%d0%be%d0%b4%d0%b5%d0%b7%d1%96%d1%8f%20%d1%82%d0%b0%20%d1%81%d1%84%d0%b5%d1%80%d0%b8%d1%87%d0%bd%d0%b0%20%d0%b0%d1%81%d1%82%d1%80%d0%be%d0%bd%d0%be%d0%bc%d1%96%d1%8f.%20%d0%92%d0%b8%d0%bf.%20397..pdf
https://dspace.chmnu.edu.ua/jspui/bitstream/123456789/536/1/%d0%9e%d0%bf%d0%b5%d0%bd%d1%8c%d0%ba%d0%be%20%d0%86.%20%d0%90.%20%d0%a1%d1%83%d0%bf%d1%83%d1%82%d0%bd%d0%b8%d0%ba%d0%be%d0%b2%d0%b0%20%d0%b3%d0%b5%d0%be%d0%b4%d0%b5%d0%b7%d1%96%d1%8f%20%d1%82%d0%b0%20%d1%81%d1%84%d0%b5%d1%80%d0%b8%d1%87%d0%bd%d0%b0%20%d0%b0%d1%81%d1%82%d1%80%d0%be%d0%bd%d0%be%d0%bc%d1%96%d1%8f.%20%d0%92%d0%b8%d0%bf.%20397..pdf

cosdd— cosh*cosc
cosA = arccos (2.2)

sind *sine

OO0uucrieHHs BIACTaH1 Ta TOYAaTKOBOIO a3UMYTY MIX JIBOMa TOYKaMH Ha cdepi.
BumiproBanHs BiJCTaHI Ta MOYaTKOBOTO a3UMYTy MK TOYKaMH 0e€3 MpPOEKIIHHUX
NepeTBOpeHb. J{OBXKMHA TyTrW BEIMKOTO KOJia — HAWKOPOTIIA BIACTaHb MK OyIIb-
SKAMH JBOMAa TOYKaMH, IO 3HAXOASATHCS Ha TOBEPXHI chepu, BUMIpSHA B3IOBK
JH11, 0 3'€/THYE 111 Bl TOYKH (TaKa JIiHisl HOCUTh HAa3BY OPTOJPOMIi) 1 MPOXOAUTH TIO
noBepxHi cdepu abo iHmOI ToBepxHI oOepranHs. CdepuyHa reoMeTpis
BIJIPI3HIETHCS BiJ 3BUYAHOI EBKIIMOBOI Ta piBHSHHS BiJICTaHI TaKOX HaOyBarOTh
1Hoi popmu. Y EBKIIIOBIN reoMeTpii HAKOPOTIIIA BiJICTaHb MK JIBOMa TOYKAMH —
npsima JdiHis. Ha cdepi npamux mixiii He OyBae. Lli minii na cdepi € 4acTHHOIO
BEIIMKHX K17 — KUI, IICHTPHU SIKUX 301ratoThes 3 IeHTpoM cdepu. [logatkoBuit a3umyT
- a3UMYT, B3SBIIIM KW HA TIOYATKY PYXYy 3 TOUKH A, CIIIYIOYH MO BEIUKOMY KOJIY
Ha HAWKOPOTIITY BIJACTaHb JI0 TOYKK B, KiHIIEBOIO Toukor Oyme Touka B. Ilpu pyci 3
TOYKM A B TOuky B mo jiHIT BEIMKOro Koja a3uMyT 3 MOTOYHOTO TMOJIOKEHHS Ha
KiHIIeBY TOuKy B mocTtiiiHo 3miHIO€ThCs. [loyaTkoBUi a3umyT, 3a SKUM a3uMyT 3
MOTOYHOI TOYKM HA KIHIIEBY HE 3MIHIOETHCS, aje MapHIpyT CJIyBaHHS HE €

HaﬁKOpOTIHOIO BiI[CTaHHIO MIK JABOMa TOYKaMHM.

Puc. 2.2. Benuke ko110 Ha cdepi


https://wiki.gis-lab.info/w/%D0%A4%D0%B0%D0%B9%D0%BB:Great-cirlcles-01.gif

Yepe3 Oyab-siKi ABI TOYKM Ha TOBEpXHI cdepHu, SKII0O BOHU HE TNPSIMO
MPOTUIICKHI OUH OAHOMY (TOOTO HE € aHTHIIOJIaMU), MOXKHA MPOBECTH YHIKAIbHE
BEJIMKE KOJIO. JIBl TOUKM PO3AUISAIOTH BEJTUKE KOJIO Ha JIB1 Ayrd. JlOBXKMHA KOPOTKOi
IyTH — HAWKOPOTINA BIJACTaHHP MDK JBOMa TOYKaMu. MK JBOMa TOYKaMU-
AQHTUMOJAMH  MOXXHA  TMPOBECTH  HECKIHYEHHY  KUIBKICTh  BEIMKUX KU,
(mylandrover.ru) ame BijcraHb MiX HUMH OyJ€ OJHAKOBO Ha OyJb-SKOMY KOJIi 1

JOPIBHIOE TIOJIOBUHI KoJa, abo pi*R, me R - pamiyc chepu.

Puc. 2.3. Biacranp BEIUKOIro KoJjia

Ha mmommui (y NpsSMOKYTHIH CHCTeMI KOOpPJIWHAT) BEIMKI Koja Ta ix
dbparmenTH, sik OyJo 3rajlaHo BHIIE, SIBJISIOTH COOOIO IyTH Y BCIX MPOEKINAX, KPIM
THOMOHIYHO1, JIe BETUKI KoJia - mpsiMi JiHli. Ha mpakTuiil 1ie o3Hadae, 110 JiTaku Ta
IHITUH aBIaTPAHCIIOPT 3aBXKIM BUKOPUCTOBYE MapHIPYT MIHIMAJIBHOI BiJICTaHI MiX
TOYKAMU IS €KOHOMII ITaJiiBa, TOOTO MOJIT 3IIMCHIOETHLCS Ha BIJCTaHI BEJIMKOTO
KOJIa, Ha TUTOIIMHI 1€ BUTJISAAE K TyTa.

®opma 3emiti Moke OyTH onucaHa sik cepa, TOMY PIBHSHHS 711 OOUHMCIICHHS
BIJICTAaHEH Ha BEJIMKOMY KOJII € BaKJIMBUMU ISl OOYUCICHHS HAMKOPOTIIOI BiJICTaH1
MDK TOYKaMHM Ha TOBEpXHI 3eMJli 1 YacTO BHMKOPUCTOBYIOTHCSI B HaBirarfi.
OOuucaeHHs BiCTaHI IIAM METOAOM OUIBII e(eKTHBHO 1 B 0araTboX BUITAIKaX O1IBIII

TOYHO, HDK OOYHCIEHHS WOTO IS CHpPOEKTOBAaHMX KOOPAHMHAT (y MPSMOKYTHHUX


https://mylandrover.ru/uk/engine/rasstoyanie-ot-tochki-do-tochki-formuly-primery-resheniya.html
https://mylandrover.ru/uk/engine/rasstoyanie-ot-tochki-do-tochki-formuly-primery-resheniya.html
https://wiki.gis-lab.info/w/%D0%A4%D0%B0%D0%B9%D0%BB:Great-cirlcles-02.gif

CHUCTeMaX KOOpJIWHAT), OCKIIbKH, MO-TEpIIe, sl I[bOr0 HE Tpeda TNepeBOAUTH
reorpadiuHi  KOOpAWMHATHA MPSIMOKYTHY CHCTEMY KOOpAMHAT (31MCHIOBATH
IpPOEKIiHI TEepeTBOPEHHs) 1, MO-Apyre, Oararo MPOEKIH, SKI0 HEMpaBUILHO
oOpaHi, MOXyTh MPHU3BECTH JI0 3HAYHUX CIOTBOPEHH JOBXKHUH dYepe3 OCOOIMBOCTI
MPOCKIIIHHUX CIOTBOpPEHb. Bigomo, mo Tounine omucye Gopmy 3emum He cdepa, a
SMIINCOi, oHaK y OyJemMo po3TisgaTH OOYMCICHHS BiACTaHeW came Ha cdepi, ms
00YHCIICHh BUKOPUCTOBYEThCS cdepa pamiycom 6372795 wmerpiB, MO MOXKe
MPU3BECTH JI0 OMUJIKU 00uMcIeHHs BiacTanel 6au3bko 0.5%.

Ichnye Tpu cmocobu po3paxyHKy cGEpUYHOi BiJICTaHI BEIUMKOrOo KoJa.
Coepuuna teopema kocinyciB (mylandrover.ru) - y pasi HeBeqMKuX BifCTaHEH i
HEBEJIMKO1 PO3PSATHOCTI OOUYUCIEHHS (KUIbKICTh 3HAKIB MICIS KOMHU), BUKOPUCTAHHS

(bOpMy.]'II/I MOJKC IIPU3BOJUTH 10 3HAYHUX ITOMUJIOK MOB'SI3aHUX 13 OKPYIJICHHAM.

A = arccos {sin ¢ sin ¢; + cos ¢, cos ¢ cos AN} (2.3)

Ie G1y A1; 92, A [IMPOTa Ta JIOBrOTa JIBOX TOYOK Yy pajiaHax;

A - Pi3Huus KOOpAHHAT 10 TOBrOTI;

Ao - kyroBa pi3HuISL.

Jlyist mepeBe/ieHHs KyTOBOI BiJICTaHI B METPUYHY, MOTPIOHO KYTOBY DPI3HHUIIIO
MOMHOXUTH Ha paaiyc 3emm (6372795 ™M), oAWHUIN KIHIEBOI BiACTaH1
JOPIBHIOBATHMYTh OAMHHUIIAM, B (€ssuir.sumdu.edu.ua) skux BUpaKEHUH paiyc
(mylandrover.ru) (8 7aHoMy BUIIAJIKy - METPH).

@opMyna TraBepCiHyCIB BUKOPUCTOBYETbCA, MO0 YHUKHYTH MpoOJieM 13

HCBCIIMKHUMHU BiI[CTaHﬂMPI.

Ao = 2arcsin sin

2 @ + cos ¢, cos ¢ sin? % . (2.4)


https://mylandrover.ru/uk/engine/rasstoyanie-ot-tochki-do-tochki-formuly-primery-resheniya.html
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[Tontepenus gopmysia TaKOXK CXUIIbHA 10 MPOOJIEMH TOUYOK-aHTHUIIOAIB, 100 11

BUPIIIUTH BUKOPHUCTOBYETHCSI HACTYIHA 11 MOU]iKaIis.

«,v.f[oos @5 sin ﬁ}.]E + [cos ¢y sin ¢y — sin ¢ cos ¢, cos &A]E

sin ¢ sin ¢y + cos ¢ cos s cos AN

Ao = arctan

(2.5)

BuMipsaTu BijicTaHb Ta a3uMyT MK JBoma Toukamu (mylandrover.ru) moxxna
KUTbKOMa PI3HUMH cIiocobamu. PO3rissHEMO PI3HMINI0 MK PI3HUMH CHOCOOaMU
oOuucnenHs. He3Baxarounm Ha MpOCTOTY, onepalis BU3HAUYECHHS JOBKUHHU JIIHII, 110
3'€eIHy€ JIBl TOYKH 1 a3UMYTY 3 OJIHIEI TOUYKM HA 1HIIY MOXE MPU3BOJUTU 1O PI3HUX
pe3yJIbTaTiB B 3aJIe)KHOCTI BiJI TOTO, SIK IPOBOAUTHCA Iie obOuucieHHs. Ilepen
3MIACHEHHSIM LUX OOYHMCIEHb CIiJ YITKO BU3HAYUTH, Ky CaM€ BIJCTaHb/a3UMYT
OTPiIOHO 00YMCIUTH 1 HaBimo. OOYMCIICHHS BIACTaHI MOXKE 31HCHIOBATHCS OJHUM 3
HACTYIHUX METOJIB:

['eome3nuHi KOOpAWMHATH, BIACTAaHb - JOBXKWHA JyTH BEJIMKOTO KOJja, IO
MIPOXOJIUTH Yepe3 JB1 TOUKHU. JIOBKHMHA TyTH BEJIMKOTO KOJIa MOXE OyTHU po3paxoBaHa
JUTST IBOX BHUITAJIKIB:

—  cepu;

— enimcoina.

[IpssMOKYTHI KOOpJAWHATH ab0 T€O0JIe3WYHl KOOPJIWHATH, BIJICTaHb JIOBXKHHA
npsMoi JiiHi1, mo 3'eanye (Mylandrover.ru) aei Toukwu:

— JIOBXMHA JIiHIT pymOa (JIOKCOAPOMHA BIJICTaHb) - OOUUCITIOETHCS B MIPOEKIIiT

Mepxkaropa, B sikiif BCl TipsimMi JiHIT - JiHIT pyMmOa (IepeTUHAI0Th apaieni
1] HTOCTIHHUM KyTOM)

— BHUMIPIOBaHHS B IHIIUX MNPOEKINAX - JOBKHUHHU JIIHIN, M0 3'€IHYIOTh JBI
TOYKH, OYIyTh PI3HI JJIs pi3HUX Tpoekmiil. [Tpoekrii, mo Mae mocTiiHun
MaciTad JOBXKHUH ISl OYIb-sIKUX HAMPSMKIB, HE ICHY€ B TIPUPO/IL.

Orthodrome — noskuna ayru Benukoro kosa (mylandrover.ru) (aaiikopoTiia

BiJicTaHb) Ha cdepi, Loxodrome — nosxkuHa miHiT pymoOa.
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JlokconpomMHa BIiJICTaHb HIKOJIM HE MEPEBHUIIYE OPTOJAPOMHY, a 3HAYEHHS
CIIPOCKTOBAHMX JaHWUX JIOCUTh CHUJIBHO BIJIPI3HSIOTHCS BiJI BUMIpIOBaHb Ha cdepi.
Ko TOYKM 3HAXOIATHCA Ha MPAKTUYHO OJHINA JOBTOTI, PI3HUIL MK JOBXHHOIO
JIyTH BEJIMKOrO0 KOJIa Ta JiiHIEl0 pyMmOa MiHIMaJIbHA, OCKUIBKM MEpHUIIaHUu €
OJTHOYACHO ¥ BETUKUMHM KOJIAaMHU Ta JIHISIMU pymOa.

Bumip azumyTty 3 mepioi TOYKM Ha JIPYTy TAKOXK MOXKE 3MIMCHIOBATHCS II0-
pi3HOMY:

— TeO0JIe3UYHl KOOPAMHATH, MOYATKOBUN (OPTOIPOMHHII) a3UMYT - KYT IMpHU

CTapTi 3 MEPIIOi TOYKM Ta PyXy O HAMKOPOTIII BIACTaHI, KIHIIEBOIO
TOYKOIO € Jpyra Toudka. [lodaTkoBui a3uMyT HE MOCTIHHUN MPOTIATOM
pyxy.

— Te0JIe3UYHI KOOPJIMHATH, MOCTINHUN (JIOKCOAPOMHUM) a3UMYT - MOCTIMHUN
KyT, 32 SIKUM MOKHA MOTPANUTH 3 MEPIIOi TOUYKU B JIpyry. Bincranp mix
JIBOMa TOYKaMH MPH [IbOMY HE € HAKOPOTIIOIO.

— MPSAMOKYTHI KOOpJWHATH, B OUTBIIOCTI BUMAJKIB - a3UMYT - HaIPSIMOK BiJl
onHi€i Touku Ha iHmy (miBHIY - (). YacTkoBUi BUMAJOK: MOCTIHHUIMA
(JlokcogpoMHHUI) a3uMyT Yy pa3l BHUKOPUCTaHHA mpoekuii Mepkaropa
(pe3yabpTaTu pO3paxyHKy 1IECHTUYHI BapiaHTy 2.

B 3anexxHOCTI BiJl PO3paxyHKY, 110 BHKOPUCTOBYETHCS, PE3YJIBTATHU MOXKYTh
CUJILHO BIJIPI3HSATUCS BIiJl 3HAYEHHS MOCTIMHOTO (JIOKCOAPOMHOrO0) aszumyty. [o
OCOOJIMBO CHJIBHO DPI3HUM 3HAYEHHSM HABOJUTHh BUKOPHUCTAHHS JII PO3pPaXyHKIB
CIIPOCKTOBAaHMX JaHUX. SKIO TOYKM 3HAXOASATHCS HA MPAKTUYHO OJHIM JIOBIOTI,
PI3HHILISI MK OPTOAPOMHUM 1 JIOKCOJPOMHHM a3MMYTOM MIHIMalibHA, OCKUIBKH

MEpHIiaHu € OJHOYACHO 1 BEJIMKUMH KOJaMH Ta JIHISIMHU pyMoOa.

2.3. Ctpykrypa Tabnuib 0a3u TaHux

Jist 36epiranns manux Tabnuie JCTY BukopuctoByemo SQLite. SQLite - 1e

010710TEKa, KA pealli3ye CaMOJOCTATHIM Oe3CcepBEepHHUIl MeXaHi3M TpaH3aKUIHHO1



0azu manux SQL 06e3 koudiryparmii. Buxignuit kox mis SQLite 3HaxoguThes y
BiIKpUTOMY nocTyti. s 6a3a naHux He moTpelye HaIaIlITyBaHHS.

bibmioreka SQLite He aBTOHOMHUII mpoIliec, K 1HII 0a3u NaHuX, 11 MOXHO
3B’S13aTU CTATUYHO YW JMHAMIYHO 3 JoaatkoM. SQLite oTpumye npsaMuil 10CTym 10
cBoix ¢aitmis. Jlnsa poboru SQLite He mOTpiOEH OKpeMuii cepBepHHUil mporec abo
cucTeMa.

[ToBua 6a3a manmx SQLite 306epiraeTbcst B ogHoMy (repository.hneu.edu.ua)
daiii.

bibmorexka SQLite myxe mana, menmie 400 Kb y moBHICTIO HanallTOBaHOMY
Burisial abo merme 250 Kb 6e3 nmomatkoBux ¢yskmii. SQLite € caMo0CTaTHBOIO,
10 O3HAYA€E BIJICYTHICTh 30BHIIIHIX 3aJICKHOCTEH.

Tpanszaxiii SOLite nmosuicTio cymicHl 3 ACID, mo 3abe3neuye Oe3rneyHuit
JOCTYIl 3 KUIBKOX MporeciB abo morokiB. SQLite miarpumye OUIBIIICTE (DYHKIIINI
MOBH 3aIUTIB, HasiBHUX Yy cTanaaptTi SQLI2 (SQL2).

bibmioreka namucanB Ha MoBi ANSI-C, mo 3a0e3nedye mpoctuii y
BukopuctanHi API. SQLite moctymuuii it OC UNIX (Linux, Mac OS-X, Android,
10S) i OC Windows (Win32, WinCE, WInRT). (repository.hneu.edu.ua)

€ kinbka HenmiaTpuMmyBanux (ynkmin SQL92 y SQLite, siki nmepepaxoBaHi B

Tabmuii (Tadn. 2.4).

Tabnuns 2.4
O6mMmexenns SQLite
No OyHKITIS Omuc
1 RIGHT OUTER | PeanizoBano nume LEFT OUTER JOIN.
JOIN
2 FULL OUTER PeanizoBano mume LEFT OUTER JOIN.
JOIN
3 ALTER TABLE | ITigtpumytotscs Bapiantu RENAME TABLE i ADD
COLUMN komanaun ALTER TABLE. DROP
COLUMN, ALTER COLUMN, ADD CONSTRAINT



http://repository.hneu.edu.ua/bitstream/123456789/23830/3/%D0%A8%D0%B8%D1%80%D0%BA%D0%BE%D0%B2.....2.pdf
http://repository.hneu.edu.ua/bitstream/123456789/23830/3/%D0%A8%D0%B8%D1%80%D0%BA%D0%BE%D0%B2.....2.pdf

HE MIATPUMYIOTHCH.
4 [TinTpumka Tpurepu FOR EACH ROW mniarpumyroThcs, aje He
Tpurepa tpurepu FOR EACH STATEMENT.
3) VIEWSs VIEWS B SQLite noctymnHi JuIIe 1jisi YUTaHHS.
6 GRANT and €IMH1 103BOJIM JIOCTYIY, sIKI MOYKHA 3aCTOCYBATH, 11€
REVOKE 3BUYAMHI T03BOJIU AOCTYIY 10 (haiiliB OCHOBHOI
OTIepaIliifHOi CHCTEMHU.

Cranpaptai komanau SQLite s B3aeMojli 3 pessiiiiHUMHU 0a3aMu JTaHUX

noni6H1 10 SQL. Ile CREATE, SELECT, INSERT, UPDATE, DELETE 1 DROP. L1

KOMaH/I1 MO>KHA KJIacH(piKyBaTH Ha IPYIH HA OCHOBI iX OMEpaIiitHOT MPUPOIH.

Jlist 30epiranns kiniMatuyHux nanux 3 JCTY po3pobiieHa HacTynHa cucrema

Tabnuip 6a3 nanux (tadm. 2.5).

Tabmuis 2.5
Crpykrypa B/l

HazBa tadnuin

Ormuc

TableName Hazpa Tabauip

Name HasBa croBmiiB Tabauib

City [adopmarris mpo Micta

Tablel KiiMaTonoriyHi Noka3HUKH (XapaKTEepUCTUKH) apXITEKTYPHO-
Oy/iBeNIbHUX KJIIMAaTUYHUX PaliOHIB Ta MiApaiioHIB

Table2 Temmeparypa 30BHIITHHOTO TOBITPSI

Table3 Jlatu moyaTKy Ta 3aKiHYSHHS ONATIOBAIBHOTO TIEPioay

Table4 Bitep

Table5 XapaKkTepUCTUKU BITPY B CiuHi

Table6 XapaKTepUCTUKHU BITPY B JIUITHI

Table7 CepeIHbOMICAYHI JO3M COHSYHOI paiarii, 1110 HaXOAUTh Ha

TOPU30HTAJILHY Ta BEPTUKAIIbHY [TOBEPXHI PI3HOI OpieHTAIllT




3a sicHoro HeOa (docplayer.net)

Table8 CepeHbOMICSYHI /1031 COHSYHOI pajialiii, o HaIXOAUTh Ha
TOPU30HTAJIbHY Ta BEPTUKAIbHY TOBEPXHI PI13HOI Opil€HTAILIlT

3a (geodez.com.ua) cepeanix ymoB xmapaocTi (docplayer.net)

Table9 Jlo3a cyMapHOi COHSYHO1 pajiallii 3a onaaroBaIbHUHN TIEpio,
10 HAJXOJUTh Ha TOPU30HTAIbHY Ta BEPTHKAILHY IMOBEPXHI
PI3HOT OpI€EHTAIIl] 32 CEPEIHIX YMOB XMapHOCTI

(reposit.nupp.edu.ua)

Tablel0 EnepreTruna ocBITIEHICTh MIIOMIKH Pi3HOT Opi€HTAIl]

COHSIYHOIO PaiaIli€lo y Ci4HI 32 YMOB SCHOTO He0a

Tablel4 EnepreTruHa OCBITIEHICTH IUIOIIKH Pi3HOT Opi€HTAI T
COHSIYHOIO pajialli€ro y JIUIHI 32 YMOB ICHOTO He0a

(ela.kpi.ua) na

Tablel8 Enepreruuna oCcBITICHICTh MUIOMIMH PO3CISTHOIO COHAYHOIO

pamiariero 3a yMoB 10-6anbpHOI XMapHOCTI HeOa

Tablel9 CepeTHBOMICSYHI JTO3U TEILIOBOI pajiiarii

Table20 EneprerndHa OCBITJICHICTD IUIONIMH TETIOBOIO PA/TIAITIEr0
Table24 BigHOCHA BOJIOTICTH OBITPS

Table25 dakTop MyTHOCTI aTMOCchepu

Table26 XMapHicTb. KibKicTh XMapHOCTI

Table27 XMapHicTh. KiTbKICTh SICHUX Ta TIOXMYPHUX JTHIB
Table28 XMapHicTh. BucoTa HIKHBOT MEXKi XMap

Table29 Onanu

Table30 [TpupoaHa OCBITIICHICTD

Jlns 3a0e3nedyeHHs OJHOTUITHOCTI JJaHUX y TaOiauIsx 0a3u JaHUX HEOOX1JTHO
Ha3BU CTOBMIIIB 30epiratu Ookpemo. Ha3Bu cTOBMINB TaOJUIlb JaHUX HABEACHO B
Tabn. 2.6-2.10). Ha3zBu cToBmIliB Tabiuilh JaHUX 00 €qHAHI B OAHY TaOJIUIIO 0a3u

TaHUX.



https://docplayer.net/80830599-Zbirnik-statey-za-materialami-studentskoyi-naukovoyi-konferenciyi-odeku-6-10-kvitnya-2015-r.html
https://geodez.com.ua/pdf/dstu-n-b-v.1.1-27-2010.pdf
https://docplayer.net/80830599-Zbirnik-statey-za-materialami-studentskoyi-naukovoyi-konferenciyi-odeku-6-10-kvitnya-2015-r.html
http://reposit.nupp.edu.ua/bitstream/PoltNTU/318/1/%d0%9d%d0%b0%d0%b2%d1%87%20%d0%bf%d0%be%d1%81%d1%96%d0%b1%d0%bd%d0%b8%d0%ba%20%d0%97%d0%b0%d0%b3%d0%b0%d0%bb%d1%8c%d0%bd%d0%b8%d0%b9.pdf
http://reposit.nupp.edu.ua/bitstream/PoltNTU/318/1/%d0%9d%d0%b0%d0%b2%d1%87%20%d0%bf%d0%be%d1%81%d1%96%d0%b1%d0%bd%d0%b8%d0%ba%20%d0%97%d0%b0%d0%b3%d0%b0%d0%bb%d1%8c%d0%bd%d0%b8%d0%b9.pdf
https://ela.kpi.ua/bitstream/123456789/41544/1/TEM_RSK_rr.pdf
https://ela.kpi.ua/bitstream/123456789/41544/1/TEM_RSK_rr.pdf

Taomurg 2.6

Ha3ssa croBmiiiB Tabauip Table5 «Xapakrepuctuku BiTpY B ciuHi», Table6

«XapaKkTEepUCTUKH BITPY B JUITHI»

Hazssa

Omnuc

Dirl, Dir2, Dir3, Dir4, Dir5, Dir6, Dir7,
Dir8, Dir9, Dir10, Dirl1, Dirl2

(www.researchgate.net)

[lepeBaxkuuit HATIPsIM BITPY

Possl, Poss2, Poss3, Poss4, Poss5, Poss6,
Poss7, Poss8, Poss9, Poss10, Possl11, Poss12

(www.licenseplatesdirect.com)

[ToBTOpIOBAHICTH EPEBAKHOTO

HaIpsMy BITPY

Speedl, Speed2, Speed3, Speed4, Speed5,
Speed6, Speed7, Speed8, Speed9, Speedl0,
Speed11, Speed12, (doi.org)

Cepenns MBUAKICTD BITPY, M/C

PossDir0, PossDir45, PossDir90,
PossDir135, PossDir180, PossDir225,
PossDir270, PossDir315

[ToBTOpPIOBAHICTh HAIIPSIMY BITPY

PossSpeed0

[ToBTOpPIOBAHICTH ITHIIIO

SpeedDir0, SpeedDir45, SpeedDir90,
SpeedDirl35, SpeedDirl80, SpeedDir225,
SpeedDir270, SpeedDir315

Cepenns MBUAKICTD BITPY

Tabnuusa 2.7

Ha3ssa ctosmiriB Tabmmuin Table2 «TemrepaTypa 30BHINIHBOTO MOBITPS

HasBa

Ormuc

Tmml, Tmm2, Tmm3, Tmm4, | Cepenns micsiuHa TeMIeparypa noBIiTps

Tmm5, Tmm6, Tmm7, Tmms3,
Tmm9, Tmm10, Tmm11l, Tmm12
(www1.snapon.com)

Tmppl, Tmpp2, Tmpp3, Tmpp4, | Cepenns MicsiaHa cepennsi 10060Ba amILTITyaa
TmppS, Tmpp6, Tmpp7, Tmpp8, | Temmepatypu



https://www.researchgate.net/publication/228007004_An_Overview_of_Using_Directional_Antennas_in_Wireless_Networks
https://www.researchgate.net/publication/228007004_An_Overview_of_Using_Directional_Antennas_in_Wireless_Networks
http://www.licenseplatesdirect.com/licenseplate3.php?number=P4O3
http://www.licenseplatesdirect.com/licenseplate3.php?number=P4O3
http://doi.org/10.1089/ther.2014.0007
https://www1.snapon.com/display/901/WWW/Downloads/Files/HandTools/Catalogs/Hand_Tools_Part_1.pdf
https://www1.snapon.com/display/901/WWW/Downloads/Files/HandTools/Catalogs/Hand_Tools_Part_1.pdf

Tmpp9, Tmppl0, Tmppll,

Tmppl2

Tmyear Cepenns 3a pik TeMIiepaTypa moBiTps

Tcday098 Temmeparypa TOBITPS XOJIOAHOTO TEpioay
HaNXoJIoaHIIIOI 100u 3a0e3neuenicTio (.98

Tcday092 TemmepaTypa TOBITpsSI XOJIOAHOTO  TEpiomy
HalixonoAHimoi 1o6u 3ade3neuyeHicTio 0.92

Tc5day098 TemmepaTypa TOBITpS XOJOJHOTO TIEpioIy
HAUXOJIOAHINIO! IT SITUACHKHA 3a0€3IE€UEHICTIO
0.98

Tc5day092 Temmeparypa TOBITPS XOJIOAHOTO TEpioay
HAWXOJOMHIMIOI IT'SITUJICHKH 3a0€3II€4YEHICTIO
0.92

Thday095 Temmnepatypa TMOBITPSA  TEILIOTO  MEPIOy
Halxkapkioi 106u 3a6esneyeHictio 0,95

Th5day099 TemmepaTypa TOBITpS  TEIUIOTO  TEPioay
HaMXapKIoi m’ aTHIeHKH 3a0e3neueHictio 0,99

Nday8 TpuBanicte mnepiogy 13 CepeaHbo J1000BOIO
TeMIIepaTyporo noBiTps <= & °C

Tmday8 Cepennsi Temmepatypa mepioay 13 CepeaHbOIO
1000BOIO TEMIIEpaTyporo NMoBITps <= § °C

Nday10 TpuBanicTs mepiony 13 CEpeiHbO JI000BOIO
TeMrnepaTyporo mopitps <=10 °C

Tmday10 Cepennsi Temrepatypa mepioay i3 cepeaHbOIO
1000BOIO TeMIiepaTyporo noBiTps <=10 °C

Nday21 TpuBanicTs mepiony 13 CepeiHbO JI000BOIO
TeMrepaTyporo mopitps >=21 °C

Tmday21 Cepennsi Temmneparypa Mepiofy 13 CEpeaHBOIO
1000BOIO TEMIIEPaTypOoIO MOBITPS
(repository.kpi.kharkov.ua) >=21 °C

Taomung 2.8

Ha3zsa ctopmiriB Tabmuip Table24 «BimHocHa BOJIOTICTH MOBITPSDY

HazBa Onmuc
M1 HUMMEAN, M2 HUMMEAN, CepenHst MicsiuHa  BIJIHOCHA
M3 _HUMMEAN, M4 HUMMEAN, BOJIOTICTH



http://repository.kpi.kharkov.ua/bitstream/KhPI-Press/48622/1/vestnik_KhPI_2018_10_Bulhakov_Vyznachennia.pdf
http://repository.kpi.kharkov.ua/bitstream/KhPI-Press/48622/1/vestnik_KhPI_2018_10_Bulhakov_Vyznachennia.pdf

M5 _HUMMEAN, M6_HUMMEAN,
M7_HUMMEAN, M8_HUMMEAN,
M9_HUMMEAN, M10_ HUMMEAN,
M1l HUMMEAN, M12_ HUMMEAN

Y_HUMMEAN

CepenHs 3a pik BIJIHOCHA

BOJIOTICTh

M1_HUMPP, M2_HUMPP, M3_HUMPP,
M4_HUMPP, M5_HUMPP, M6_HUMPRP,
M7_HUMPP, M8_HUMPP, M9_HUMPP,
M10_HUMPP, M11_HUMPP, M12_HUMPP

CepenHst  MicsiyHA  CEpeaHs
n000Ba aMIUTITyJa BIJIHOCHOI

BOJIOTOCTI

Tabmuusa 2.9

Hasga croBmiiiB Tabmuis Table25 «Dakrtop myTHOCTI atmMochepn» (ela.menr.gov.ua)

Hasga Onnc
M1 _FMMEAN, M2_FMMEAN, Cepenniii o Micsiax GakTop MyTHOCTI
M3_FMMEAN, M4 _FMMEAN,
M5 _FMMEAN, M6_FMMEAN,
M7_FMMEAN, M8 FMMEAN,
M9 _FMMEAN, M10_FMMEAN,
M1l FMMEAN, M12_ FMMEAN
Y_FMMEAN CepenHiii pakTOp MYTHOCTI 32 PIK
(ela.menr.gov.ua)
M1 _FMPP, M2_FMPP, M3_FMPP, CepenHiil o Micsigx cepe/iHs 1000Ba
M4 _FMPP, M5 FMPP, M6_FMPP, amriityaa ¢gpakropa MyTHOCTI"
M7_FMPP, M8_FMPP, M9_FMPP,
M10_FMPP, M11 FMPP, M12_FMPP

Ta6mmus (eia.menr.gov.ua) 2.10

Ha3ssa ctopmiiiB Tabmuip Table26 «XmapHicTh. KiTbKICTh XMapHOCTI»

HazBa

Ormmuc

M1 _CLALL, M2_CLALL, 3arajibHa KUIbKICTh XMapHOCTI



http://eia.menr.gov.ua/uploads/documents/6863/reports/sgBBvcUMz3.pdf
http://eia.menr.gov.ua/uploads/documents/6863/reports/sgBBvcUMz3.pdf
http://eia.menr.gov.ua/uploads/documents/6863/reports/sgBBvcUMz3.pdf
http://eia.menr.gov.ua/uploads/documents/6863/reports/sgBBvcUMz3.pdf

M3_CLALL, M4 _CLALL,
M5 _CLALL, M6_CLALL,
M7_CLALL, M8 _CLALL,
M9 CLALL, M10_CLALL,
M1l CLALL, M12 CLALL

Y CLALL Cepepns 3a pik (ela.menr.gov.ua) 3araibHa

KUTBKICTh XMapHOCTI

M1 CLLOW, M2_CLLOW, KinbKicTh HUKHBOT XMapHOCTI
M3_CLLOW, M4_CLLOW,
M5_CLLOW, M6_CLLOW,
M7_CLLOW, M8 _CLLOW,
M9 CLLOW, M10_CLLOW,
M1l CLLOW, M12_CLLOW

Y_CLLOW Cepenns 3a pik (eia.menr.gov.ua) KijabKicTh

HUKHBOT XMapHOCTI

Ha ocnogi ctBopenux Tabmuup bJ[ po3po6neni SQL 3anutu g0 6a3u gaHux.
Haii6iab11 npocTi 3anuTi, HaBEJACHO HUXKYE.

3anuT CHCKY 1HAEKCY Ta KOOPJIMHAT HACEICHOTO MMyHKTY

SELECT Idx,City,Lat,Lon FROM City

3anuT Ha3BU CTOBIILIB TaOIUII

SELECT Name FROM TableName WHERE TableNumber= %

%1 — HOMep TabmuIIi

3anuT BU3HAYCHHS KOOPpAWMHAT HACCIICHOI'O ITYHKTY


http://eia.menr.gov.ua/uploads/documents/6863/reports/sgBBvcUMz3.pdf
http://eia.menr.gov.ua/uploads/documents/6863/reports/sgBBvcUMz3.pdf

SELECT Table%1.Idx, City.Lat, City.Lon FROM Table%1l, City
WHERE Table$l.CityIndex=City.CityIndex

%1 — Homep TabnuiIi

3anuTy A7 BU3HAYCHHS TPYN HACETICHHX IYHKTIB, HIMPOTa SKUX Oilblia Ta

MCHIIIA 34 BKa3aHY IIUPOTY

SELECT Table$%1l.Idx, City.Lat, City.Lon FROM Table%$l, City
WHERE Table$l.CityIndex=City.CityIndex AND City.Lat<%2

SELECT Table%1.Idx, City.Lat, City.Lon FROM Table%1l, City
WHERE Table%1.CityIndex=City.CityIndex AND City.Lat>=%2

%1 — Homep TabmuIi

%2 — BKazaHe mMUpoTa

I[JI?I OTPpHUMAaHHA 6€3HOCGPGI[HI>O JaHUX 3 Ta6JII/I]_II> BiI/IKopI/ICTOBYIOTBCﬂ

JUHAMIYHI 3aIIUTH.

2.4. Tarepdeiic mporpamMu Ta OCHOBHI CTPYKTYpPH JaHUX

Po3pobka inTepdeiicy nporpamu BUKOHY€eThCs 3a fonomororo QtCreator [10].

Qt Creator Hamae kKpoc-TuiaThOpMHE TIOBHE I1HTETPOBAHE CEPEIOBUIIIE
po3po6ku (IDE) nims po3poOHMKIB AOMATKIB JIJII CTBOPEHHS MOAATKIB JJISI KIJTBKOX
m1aTpopM HACTUIBHUX KOMIT I0TEpiB, BOYJIOBaHMX 1 MOOUTBHHUX MPUCTPOIB, TAKUX 5K
Android ta 10S. Qt Creator goctynHuid s onepauiiHux cucreM Linux, macOS 1
Windows.

Qt Creator Hajmae THCTPYMEHTHU JUIsl MPOSKTYBAaHHS Ta PO3pOOKH JOJATKIB 3a
nomoMoror iHPpacTpyktypu moxatkie Qt. Qt mpusHaYeHWid NS OJHOYACHOI
pO3pO0OKH JONATKIB Ta 1HTEpQEHCIB KOpPUCTyBauya Ta iX PpO3rOpTaHHSA B KIJIbKOX
HACTIJIbHUX, BOYJOBaHMX 1 MOOUTRHUX OMNEpaIiiiHuX cuctemax abo BeO-Opaysepax.

Qt Creator Hajjae THCTPYMEHTH JUJIsl BUKOHAHHS 3a]a4 MPOTSITOM YChOT'O KHUTTEBOTO



LUKy PO3pOOKU MPOTrpaMu, BiJl CTBOPEHHSI MPOEKTY /10 PO3rOpPTaHHS MpOrpamMu Ha
[IJIbOBUX IIaT(GopMax.

VYnpasninasa npoektamu. [1[o0 MaTH MOXIHMBICTH CTBOPIOBATH Ta 3allyCKaTu
nporpamu, Qt Creator moTpeOye Tiei x 1Hdopmarii, mo W xommnusTop. g
iH(pOpMallig BKa3yeThCA B HANAIITYBaHHIX MpoekTy. HajamryBaTu HOBUI MPOEKT y
Qt Creator momomarae maiictep, sSIKHH IPU CTBOPEHHI MPOEKTY, CTBOPIOE HEOOXiIH1
(aiiii Ta BKa3ye rmapaMmeTpH 3ajeKHO BiJl BUOODPY, SKHUW BH pOOHUTE.

[IpoektyBanusi iHTepdeiiciB kopuctyBada. IoO6 cTBOpUTH IHTYITHBHO
3pO3yMUINH, CydacHUH, IUIaBHUM 1HTep(delic KopucTyBaya, MOKHa BUKOPHUCTOBYBATH
Qt Quick 1 Qt Design Studio. fkio norpideH TpaaumiiHui iHTEpPEiic KOpUCTyBaya,
AKUU Ma€ 4YiTKy CTPYKTYypy Ta 3a0e3nedye 30BHIIIHIA BUIIISAI MIATHOPMH, MOXKHA
CKOpUCTATHUCS IHTETpOBaHUM penakropoM Qt Designer.

IDE Qt Creator mo3Bosisie jist moB C++ 1 QML BuKopucTOBYBaTHM Taki
GyHKILIi, IK CEMaHTUYHE MiACBIYYBaHHS, NEPEBIPKA CUHTAKCUCY KOJY, JTONOBHEHHS
koay Ta pedaktopunr. Qt Creator maTpUMye JEsKl 3 ITUX CIYKO TaKOXK JUIS THITHX
MOB IIpOrpamyBaHHs, Takux sk Python, mms KX OTOCTYNHHUII MOBHMI cepBep, SIKUN
Hajae iHpopMmaiiro po kox 1o IDE.

Qt Creator 1iHTErpoBaHo 3 KpOCIUIATGOPMEHHUMH CHCTEMAMH  JUId
aBToMaru3ailii 30upanHs: qmake, Qbs, CMake Ta Autotools. Kpim Toro, moxxHa
IMIIOPTYBAaTH TIPOEKTH SK 3arajibHi MPOEKTH Ta MOBHICTIO KOHTPOJIIOBATH KPOKHU Ta
KOMAaH/IH, SIKi BAKOPUCTOBYIOTBCS JUISI CTBOPEHHS MTPOEKTY .

Qt Creator 3abe3nedye MIATPUMKY 3alMycKy Ta posroptanHs mporpam Qt,
CTBOpPEHHUX i1 poboyoro cepenoBuiia abo mpuctporo. Kommuektu, mapamerpu
30ipKH, 3alyCKy Ta PO3TOPTAaHHS MO3BOJIAIOTH IIBUIKO MEPEMHUKATHCS MK PiI3HUMHU
HaJAIITyBaHHSIMH Ta NUTHOBUMH TIaTHOPMaAMH.

Qt Creator iHTerpoBaHMl y KUIbKa 30BHINIHIX Hanarojkysaui: GNU
Symbolic Debugger (GDB), Microsoft Console Debugger (CDB) (doc.qt.io) i
BHYTPIIIHIN HanaromkyBau JavaScript. Y pexxumi HanaroKeHHsI MOJKHA TMIEPEBIpUTH

CTaH MPOTrPaMHu.


https://doc.qt.io/qtcreator/creator-overview.html

OOcsr mam’sTi Ta MOTYKHOCTI MPoIecopa, TO0CTYITHI Ha IPUCTPOSIX, OOMEKEHI,
TOMY iX CJiJ1 BUKOPUCTOBYBaTH 00epekHo. Qt Creator iHTErpye IHCTPYMEHTH aHaIli3y
koxy Valgrind 1y BUSIBICHHA BHUTOKIB TMaM’SiTi Ta BHKOHAHHA (DYHKIIN
npodimoBanHg. Kpim toro, QML Profiler gae 3mory mnpodimtoBatu nporpamu Qt
Quick.

Qt Creator Haiae IHTETPOBAHUH Bi3yallbHUHN PEelaKTOp VIS pO3POOKH JTOAATKIB
Ha OCHOBI BIJKETIB y pexkumi «Design». [HTerpaiis BkiIoyae B cebe ympaBIiHHS
IIPOEKTOM 1 IOTIOBHEHHS KOY.

Mosxna BukoHyBatu po3poOky mporpamu Qt Quick y pexumi Edit a6o
BUKOPHCTOBYBATH OKpeMuil BizyanbHull penakrop Qt Design Studio.

Po3pooka nmomatkiB Qt Quick. MokHa BHKOPHCTOBYBATH MANCTpH IS
cTBOpeHHs TmpoekTiB Qt Quick, 1Mo MICTATh IAOJIOHHMN KOJ, SKUM MOJKHA
penarysatu B pexumi Edit.

Po3poOka gomatkiB Ha OCHOBI BIKETIB. Bimpketu Ta Qopmu, cTtBOpeHi 3a
norniomoroio Qt Designer, 6e310raHHO IHTETPYIOThHCS 3 3alPOTPAMOBAHUM KOJIOM 3a
JIOTIOMOTOI0 MEXAHI3MY CHUTHaIB 1 cloTiB Qf, KW J03BOJISIE JIETKO MPU3HAYATH
MOBEIHKY rpadiyHUM eJIeMEeHTaM. YCl BJIacTHBOCTI, BcTaHoBieHl B Qt Designer,
MOXHA JIMHAMIYHO 3MIHIOBaTH B KoJi. KpiM Toro, taki (yHKmii, Ik TpOCYyBaHHA
BIJIKETIB 1 KOPUCTYBAIbKI TUIariHU, 103BOJISIIOTH BUKOPUCTOBYBATH BIJIACHI BIJIKETH 3
Qt Designer. (ela.kpi.ua)

Jiist 3a0e3neueHHs PyHKIIOHYBaHHS alrOpUTMy NpOrpaMu, HEOOX1AHO HalaTh
KOPUCTOBA4y MOXJIMBICTh BBECTU KOOPIMHATH MICIISI PO3TAIIyBaHHS 00 €KTy Ta
peXUM  ampoKCUMAIlli  KIMaTHYHMX  JaHux. [nas  BBoay — KOoOpAWHAT
BUKOPUCTOBYI0ThCs fBa moist QLineEdit.

VY mux momsx mependavyacThcsl BBEICHHS IMMPOTH Ta JOBIOTH Y HACTYITHUX
dbopmarax:

— TpaAyCu XBWJIMHHU CEKYHIH 3 IPOOHOIO YaCTHUHOIO;

— TpaayCu XBUJIMHU,

— TIpaxycu_3 APOOHOIO YACTUHOIO.

MakeT BikHaA NPEACTABICHO Ha puc. 2.4.


https://ela.kpi.ua/bitstream/123456789/36440/1/Novoselov_bakalavr.pdf

Puc. 2.4. CtpykTypa BiI>KETIB OKHA BBOJY JIaHUX.

Pesynbrar poboTH mporpamu BitoOpa)ka€eThCsl Y BiKHI, 6 OCHOBHUM BiPKETOM
€ QGridLayout y sskomy mpy BUKOHaHH1 MIPOTpamMu JTOJA€ThCS BIIKET TaOIUIl. (pHC.
2.5).

Puc. 2.5 CtpykTypa BiIKETIB OKHA JIJIs1 BiIOOpaXEHHS PE3yIbTaTIB



CTpyKTypa BIIXKETIB, IKI BAKOPUCTOBYIOThCS, IIPE/ICTaBlIeHa Ha puc. 2.6.

EH Mainwindow OMainWindow
- 33 centralwidget OWidget
i |abel_test QLabel
[} tabWidget_main COTabWidget
EH g tab_Input DWidget
Ll g frame QFrame
: label CQLabel
- label _2 QLabel
i lineEdit_Lat QLineEdit
i telineEdit_Lon QLineEdit
- E frame_2 QFrame
- radioButton_m1 QRadioButton
- radioButton_m2 QRadioButton
= 33 tab_Result QWidget
[l tabWidget QTabWidget
- 33 tab_TempHum QWidget
i [El-scrollArea QScrollarea
=- 38 scrollAreaWidgetContents OWidget
i - 338 gridLayout_TH 398 QGridLayout
-5 tab_2 Qwidget
-~ menubar QMenuBar
- gtatusbar QStatusBar

Puc. 2.6 JlepeBo BIIKETIB Ta KJ1aciB

PosrasaeMo cTpykTypy JaHUX (PYHKITIOHAITBHOI YaCTHHU TPOTPAMH.
Jlist BimoOpaxeHHs, TaOJUIll KIIMATHYHUX JIaHUX 30epiraroThCs y BEKTOpax

QVector<> CTpyKTyp HaCTyIHOI'O BUIY:

typedef struct

{
QString table num; // Homep Tabmmui
QString table name; // HasBa Tabmuii
QVector<TableItem t> data; // Iaui TaGmmui
QTableWidget *table; // Bimkxer Tabmawuii
QLabel *label; // BimxeT Has3BM Tabmauiii

}Table Data t;

['omoBHE BIKHO IpOTrpaMM MOB’s3aHE 3 KJIacoM MainWindow, HalaaKkoM Bif

OMainWindow:



class MainWindow : public QOMainWindow
{ Q OBJECT
public:
MainWindow (QWidget *parent = nullptr);

~MainWindow () ;

Crota Ut B3aeMOil 3 BiIKETAMU

private slots:
void on tabWidget main currentChanged(int index);
void Lat adjustTextColor (QString);

void Lon adjustTextColor (QString);

3axunieHi gaH1 kiacy MainWindow

private:
Ui::MainWindow *ui; // 06'’exkT BisyasibHOTO 1HTepobelcy
TableExcel *tabexl; // 06’exT miua CTBOpeHHa obanny Excel
long Mode; // Pexum poBoTu amnpoxkcuMmallii
double Lat, Lon; // Iwupora Ta IOBTOTa pPO3PaXyHKOBOIL
TOUKMU
DB data *DSTU data; // 06’exT Ga3u HaHUX

QVector<Table Data t> TableData; // MacwuB Tabiuilb HaHUX

3axwuiieri Mmeroau kiacy MainWindow

double Convert CoordAngel (QString str); // IlepeTBOpPeHHS

CTPOkKM TeoTpadiuHMX KOOPAMHAT Yy UMCJIIO

void Calculate A(); // OBumcieHna Tuny A
void Calculate B();// OBumcieHHsa Tumy B
void Calculate C();// OBumcnenHsa tumny C

void CreateTable(Table Data t* d, QWidget *parent ); //

BimoBOpaxeHHS OINHOPAIOKOBOI TabJmili



void CreateTableArr (Table Data t* d, QWidget *parent,
QVector< QVector<QVariant> > *data arr ) // BinobpaxeHHS

BbaraTopankoBoi Tabimili

}i

Jlna 30apiraHHs KIIMaTHYHHUX JaHUX OOpaHO CHCTEMY YIIpaBIiHHS OazaMu
nanux SQLite, sxa 3a0e3medye 1ii IHTETpyBaHHS JO MPOCKTYy 1 HE MOTpedye
ToaaTKOBOro cepBepy. Peamizamis iHTepdeiicy s opranizaiii 3amurTiB 10 0a3u
JAHUX BUKOHYETHCS 3a ToromMororo kimacy DB_data.

PGBYJ'II)TaT 3aITNTIB a0 0a3u JaHUX IICPCTBOPIOETHCA 3a JOIIOMOI'0OI0 HACTYIIPHUX

CTPYKTYp:

typedef struct{
QString Name; // HaszsBa micra
uint Idx; // Iumexkc B Tabiamii
double Lat; // lwupora
double Lon; // Iosrotra
} City data t;
typedef struct{
long Idx; // IHmexc B Tabmuui B]l
QString Item; // Hasea cToBnOUA B Tabmuui B]
QString Namel; //Ilepma uacTuHa HA3BU CTOBMNOUA B Tadmmiil BII
QString Name?2; //IOpyra uacTuHa Ha3BU CTOBMNOUA B Tadmmiil BII
QString Name3; //TpeTsa uacTuHa HA3BU CTOBMNOUA B Tadmmiuil BII
QVariant Data; // @Haui =3anura

} TableItem t;

CrpykTypa kiacy B3aemoii 3 b1

class DB dataf{
public:
DB data(); // KOHCTPYyKTOP
QOSglDatabase *db; // 006'exT 0asm IaHUX



[TyGaiuH1 MeToau AJI B3a€MO/IIT 3 6a3010 TaHUX

OTtpumanHs TabauIp THITY A

QVector<TablelItem t> GetTable A(QString num table, double
city Lat, double city Lon, QString *table name) ;

Otpumanns Ttabmuup THMy B mpu anmpokcumariii mapamepTiB MO JBOM

HaMOJIMKYIM TOYKaM, SIKI € B 0a3i

QVector<TableItem t> GetTable B appr (QString num table,
double city Lat, double city Lon, QString *table name);

Otpumanns Tadbiunb tumy C

QVector<TableItem t> GetTable C(QString num table, double
city Lat, double city Lon, QString *table name, QVector<

QVector<QVariant> > *data res);

Otpumanns Tabnuils TUNy B HaOmvkyii Touii, 1mo € B B[

QVector<TableItem t> GetTable B near (QString num table,
double city Lat, double city Lon, QString *table name);

OOuncieHHs BIICTaHl MK JBOMAa TOYKaAMU

double Distance 2Point (double 1latl, double 1lonl, double
lat2, double lon2, double *alpha=0);

3anuT Ta0InIl MICT

QVector<City data t> get City datal();



3anut 3 B/]

QVector<QVariant> get Record(QString req);

3anuT Ha3B CTOBIILIB TAOJIUII

QVector<TableItem t> get Tableltem(QString num table);

CTBOpeHl CTPYKTYpH KOPHCTYBAJILHUILIBKOTO 1HTEpQeiicy mnporpamu Ta

CTPYKTYpH JIaHUX JIO3BOJIAIOTH  PO3POOUTH  (PYHIIIOHAIBHY YacTUHY A

anpoKCcUMAaIlli KIIIMaTHYHUX JTaHUX.



PO3/ILI 3
OITUC TIPOTPAMU PO3PAXYHKY KJIIIMATUYHUX [TAPAMETPIB

3.1. Crpykrypa nporpaMHUX MOIYJIIB KOPUCTYBaJILHUIILKOTO 1HTEpdercy
['onoBHMI  MOAYJh  TPOTPAMU  TPEJACTABICHWN  TOJIOBHUM  BIKHOM

MainWindow. CTBopeHHsI 00’ €KTiB iHTep(elicy BUKOHYETHCSI B KOHCTPYKTOP1 KJ1acy

MainWindow: :MainWindow (QWidget *parent)
QOMainWindow (parent)

, ul(new Ui::MainWindow)

ui->setupUi (this); // cTBopeHHs rpadiuHOoTO iHTepbercy

Jlnia 3a0e3neyeHHs] KOPEKTHOrO BBOJY KOOpPAMHAT MICLIEBOCTI mepeadadyeHo
CTBOPEHHSI BaJiJaTopa Ha OCHOBI pPEryJspHOr0 BUpa3y MJs €JIEMEHTIB BBOAY
koopauHart. [lependayeHo BBEAEHHS IMPOTH Ta TOBMOTH y HACTYNMHUX (opMaTax:

rpajycy — XBUIMHHU - CEKYH]IU 3 APOOHOIO YaCTHUHOIO;

Ipagycy — XBUJIMHH;

rpayc — 3 IpOOHOI0 YACTHUHOIO.

ORegExp
re (" (\\A [ \\NA\\A[\\A\\A\\A) \\s+ (\\A[\\d\\d) (\\s+ ((\\d[\\d\\d) (.\\d+
) 2)) 21 CONNAINNANNA [\NNAN\A\N\d) .\\d+) ") ;

QRegExpValidator *validator = new QRegExpValidator (re,
this);

ui->lineEdit Lat->setValidator (validator);

ui->lineEdit Lon->setValidator (validator);

VY eneMeHTIB BBEJCHHS KOOPAMHAT JO0ABICHO CJIOTU I 3MIHH KOJHOPY

TEKCTY IPH HEKOPEKTHOMY PSIKY.



connect (ui->lineEdit Lat, SIGNAL (textChanged (QString) ),
this, SLOT (Lat adjustTextColor (QString)));

connect (ui->lineEdit Lon, SIGNAL (textChanged (QString) ),
this, SLOT (Lon_ adjustTextColor (QString)));

CtBOopeHHs 00’ ekTa 6a3u NaHUX KIIMAaTUYHUX apaMeTpiB

DSTU data = new DB data;

CtBopenHs 00’ exty aiisa podoTH 3 daiinamu Excel

tabexl = new TableExcel ()

B nectpykTropi BHKOHYETHCS 3BUIBHEHHS IIaM ATi, SKa pPO3IMOALIAIACH B

KOHCTPYKTOPI.

MainWindow: : ~MainWindow ()
{

delete ui;

delete tabexl;

DSTU data;

Meroau Kinacy AJjis 3MiHU KOJTbOPY TEKCTY

void MainWindow::Lat adjustTextColor (QString s) {
if (lui->lineEdit Lat->hasAcceptablelnput())
ui->lineEdit Lat->setStyleSheet ("QLineEdit { color:
red; }");

else



ui->lineEdit Lat->setStyleSheet ("QLineEdit
black;1");
}
void MainWindow: :Lon adjustTextColor (QString s) {
if (!ui->lineEdit Lon->hasAcceptableInput())
ui->lineEdit Lon->setStyleSheet ("QLineEdit
red; }");
else
ui->lineEdit Lon->setStyleSheet ("QLineEdit
black;1");
}

Meron nepeTBOpeHHs KyTa 3 psiiKa y YUCIIO

double MainWindow: :Convert CoordAngel (QString str)

{
double d=0;
bool ok;

Poznainenns psaaka Ha mMApSIKA

QStringlList str arr=str.split (QRegExp ("\\s+"));

SKIIO OIMH €JIEMEHT, TO B PSIIKY TPAyCH 3 IPOOHOIO YaCTHHOIO

if(str arr.size()==1) //
{
d = str _arr([0].toDouble (&ok) ;

{ color:

{ color:

{ color:

Akimo aBa e€JIeMEHTH, TO B PSAAKY MUl TpaayCh 1 XBUJIUHU 3 JIpPOOHOIO

HaCTHHOIO



else if (str arr.size()==2)
{
d = str arr([0].toDouble (&ok) ;
if(str arr[l].toDouble (&0k)<60)
d += str arr[l].toDouble (&ok)/60.0;

SIKIO TpHU €NeMEHTH, TO B PSAKY LIl TPaayCH, Il XBUJIMHHU 1 CEKYHIU 3

I[pO6HOIO YaCTHHOIO

else if (str arr.size()==3)
{
d = str arr([0].toDouble (&ok) ;
if(str arr[l].toDouble (&0k)<60)
d += str arr[l].toDouble (&ok)/60.0;
if (str arr[2].toDouble (&0k)<60)
d += str arr[2].toDouble (&ok)/3600.0;
}

return d;

Meton niAroTOBKY JaHUX Ta OOUMCIICHHS YCiX TaOaullb

void MainWindow::on tabWidget main currentChanged (int index)

{

3UNTyBaHHS Ta NEPETBOPIOBAHHSA Y YHCIO KOOPAMHAT TOYKH Ta PEXKUMY

00YHCIICHD

QString str;

Lat = Convert CoordAngel( ui->lineEdit Lat->text());
Lon = Convert CoordAngel( ui->lineEdit Lon->text());
Mode = ui->radioButton ml->isChecked();

str = QString("lat %1 lon %2").arg(Lat).arg(Lon);



ui->label test->setText (str);

BukonanHs oO0urciieHb i yCiX TaOJIHIlh

if (index==1)

{
Calculate A();

Calculate B();
Calculate C();

30epexenHs Tadbnuib y ¢aiin Excel

tabexl->SaveTable () ;

Merona GpopmyBaHHs TaOIUIb TUITY A

void MainWindow: :Calculate A()

{

long 1i;
CTBOPIOETHCS CIIMCOK HOMEPIB TaOJIUIIb
QStringLiSt lSt:{"2", "4"’ "5"’ "6", "24",
"27"’ "29"’ "30"}’.
for (i=0; i<lst.size(); i++)
{

BukoHanHs 3anuTy 10 6a3u 1aHUX JJIs1 TOTOYHOI TaOIuIIl

Table Data t d;
d.table num = 1lst[i];

"25"’

"26"’



// d.data = DSTU data->GetTable(d.table num, city idx,

&d.table name) ;
d.data = DSTU data->GetTable A(d.table num, Lat, Lon,

&d.table name) ;

CtBOpeHHs Tabnulll B iHTepdeiici mporpamu

CreateTable (&d, ui->tab TempHum) ;
ui->gridLayout TH->addWidget (d.label) ;
ui->gridLayout TH->addWidget (d.table);
TableData.append(d) ;

Meroa GopmyBaHHs Tabnuib TUITY B

void MainWindow::Calculate B()

{

long 1i;

CTBOPIOETHCS CIIMCOK HOMEPIB TaOIUIIb

QStringlList 1lst={"7", "8", "9", "19"};
for (1=0; i<lst.size(); i++)

{

Bukonanns 3anuty n0 0a3u JaHUX U1 TOTOYHOI TaOJHINl 3 ypaxyBaHHSIM

peXUMY arpoKcumartii

Table Data t d;
d.table num = 1st[i];
if (Mode)



d.data DSTU data->GetTable B near (d.table num,
Lat, Lon, &d.table name);
else

d.data

DSTU data->GetTable B appr (d.table num,

Lat, Lon, &d.table name);

CtBopeHHs Tabnuill B iHTepdeiici mporpamu

CreateTable (&d, ui->tab TempHum) ;
ui->gridLayout TH->addWidget (d.label) ;
uli->gridLayout TH->addWidget (d.table);
TableData.append(d) ;

}

void MainWindow::Calculate C()

{
long 1i, J;

CTBOPIOETHCS CIIMCOK HOMEPIB TaOJIUIIb

QVector< QVector<QVariant> > data res;
QStringList 1lst={"10", "14", "18", "20"};
for (1=0; i<lst.size(); 1i++)

{

Bukonanus 3anuty 10 6a3u JaHUX 7151 TOTOYHOT TaOIUIl

Table Data t d;
d.table num = 1lst[i];
d.data = DSTU data->GetTable C(d.table num, Lat, Lon,

&d.table name, &data res);

CtBOpeHHs Tabnuii B iHTepdeiici mporpaMu



CreateTableArr (&d, ui->tab TempHum, &data res);
ui->gridLayout TH->addWidget (d.label) ;
ui->gridLayout TH->addWidget (d.table);
TableData.append(d) ;
for (J=0; j<data res.size(); J++)
{

data res[j].clear();

}

data res.clear();

Mertoa cTBOpeHHS BiJI0OpaKEHHs TaOJIUIIl 3 OJTHUM PSIAKOM B iHTepderici

void  MainWindow: :CreateTable ( Table Data t* d, QWidget
*parent )
{

long 1i;

CtpoBeHHS Ha3BU Ta0IUIII

QString str = "Tabm." + d->table num+". "+d->table name;

d->1label = new QLabel (str, parent);

BcranoBeHHs po3MipiB TaOIMUII

d->table = new QTableWidget (parent);

d->table->setMaximumHeight (4*22) ;

d->table->setMinimumHeight (4*22) ;

d->table->setSizePolicy (QSizePolicy: :MinimumExpanding,
QSizePolicy: :MinimumExpanding) ;

d->table->setRowCount (3) ;

d->table->setColumnCount ( d->data.size () );



JlogaBaHHS 10 TaOJININ «IITAITKH

QHeaderView *hwh=d->table->horizontalHeader () ;
hwh->setVisible (true);
hwh->setSectionResizeMode (QHeaderView: : Interactive) ;
QHeaderView *hwv=d->table->verticalHeader () :;

hwv->setVisible (false);

3anuc Ha3Bu Tabnuil B ¢ain Excel

tabexl->write( tabexl->row cnt, 1, QVariant (str) );

tabexl->row cnt++;

BcTanoBneHHsI BUCOTH PSAKIB TaOIHII

for (1=0; i<d->table->rowCount(); i++)

{
d->table->setRowHeight (i, 20);

Takox 10 TaOININ JOJAETHCS 3ar0JI0BOK 3 Ha3BaMH CTOBIILIIB.
Meton CTBOpEeHHS BIJIOOpakKeHHsT TaONMIll 3 JACKUIbKOMAa psIKAaMH B

1HTepderici

void MainWindow: :CreateTableArr (Table Data t* d, QWidget
*parent, QVector< QVector<QVariant> > *data arr )

{ long 1i;

CtpoBeHHS Ha3BU TaOIHUITI



QString str = "Tabn." + d->table num+". "+d->table name;
d->label = new QLabel (str, parent);
d->table = new QTableWidget (parent);

BcranoBenns po3MipiB Tabmuii

d->table->setMaximumHeight ( (data arr->size()+3)*22);
d->table->setMinimumHeight ( (data arr->size()+3)*22);
d->table->setSizePolicy (QSizePolicy: :MinimumExpanding,

QSizePolicy: :MinimumExpanding) ;
d->table->setRowCount ( (data arr->size()+2));
d->table->setColumnCount ( (*data arr) [0].size() );
QHeaderView *hwh=d->table->horizontalHeader ()
hwh->setVisible (true) ;
hwh->setSectionResizeMode (QHeaderView: : Interactive);
QHeaderView *hwv=d->table->verticalHeader () ;
hwv->setVisible (false) ;

tabexl->write( tabexl->row cnt, 1, str );

BcTranoBneHHsSI BUCOTH PSAAKIB TaOJIHIT

for (1=0; i<d->table->rowCount (); 1i++)

{
d->table->setRowHeight (i, 20);

Takox 10 TaOINIl JOJAETHCS 3ar0JI0BOK 3 Ha3BaMH CTOBIILIIB.

3.2. Monayi B3aemoii 3 0a3010 JaHUX



[arepdeiic 3 06azoro manmx SQLite BUKOHYETBCS 3a JOMOMOIOK Kiacy
DB _data, mo peanizye anroputmu Biakputts daiiry B/I, ctBopenns 3ampociB 10 B/]
Ta iHme. TakoX Mpu CTBOPEHHI Ta OTPUMAaHHI pe3yJbTaTy 3ampoCy BUKOHYETHCS

aIpoOKCHUMAIlisl PE3yJIbTaTIB IPU HEOOX1THOCTI.

Jl5ig oTpuMaHHSI KOOPAMHAT MICT, BAKOPUCTOBYETOCS JOTIOMIKHA CTPYKTypa

typedef struct
{
long Idx; // iumekc micTa
double Lat, Lon; // mupoTa Ta LOBTOTa

} Idx Lat t;

Konctpykrop knmacy DB data 3a0e3nedye cTBOpeHHS 00’€KTy Ta BIIKPUTTS

daiiny 6a3u 1aHux

DB data::DB data()
{
db = new QSglDatabase;
*db = QSglDatabase::addDatabase( "QSQLITE" )
db->setDatabaseName ("..\\TableDSTU.db") ;
if( !db->open() )
{
QTextStream (stdout) << "Can't open DB " << db-

>lastError () .text () ;
return;

b}
3anuT Tabauib TUITY A peanai3oBaHO HACTYIMHUM METOJIOM. BXiITHUMU TaHUMU

num_ table — HOMep TabIMIII;
city Lat — mmpoTa TOYKH, ISl IKOI BUKOHYETHCS PO3PaxyHOK;

city Lon — JI0BroTta TOYKH, I IKOI BUKOHYETHCS PO3PaxyHOK;



table name — BKa3IBHUK Ha Ha3By TaOJMII].

Merton noBepTae Ha3By TabyMIll Ta MacuB CTpyKTyp Tableltem t

QVector<TableItem t> DB data::GetTable A(QString num table,
double city Lat, double city Lon, QString *table name)
{

CTBOpEHHS 3aMUTy IJIs1 OTPUMAHHS Ha3BH TaOJIHIII

QSglQuery query( *db );

QString str;

str=QString ("SELECT Name FROM TableName WHERE
TableNumber=%1") .arg (num_ table);

QVector<QVariant> resl = get Record( str );

if (table name)

(*table name) = resl[0].toString();

CTBOpEHHS 3aMUTy JJIsS OTPUMAaHHS Ha3B CTOBIIIIIB TaOJIHIT

QVector<TableItem t> table;

table = get TablelItem(num table);

CTBOpeHHsI 3amuTy Ha OTPUMAaHHS BIJACTaHEW MDK MOTOYHMM MICIIEM Ta

KOOpAMHATAMU MICT psiiKiB Tabnui bJ]

QVector<Idx Lat t> tablel; // macwmsB koopmmMHaT MicT
str=QString ("SELECT Table%1.Idx, City.Lat, City.Lon FROM
Table%l, City WHERE
Table%1l.CityIndex=City.CityIndex") .arg(num table);
if( !'query.exec(str) )
{ // noummuika 3anmTy
QTextStream(stdout) << "get City data DB " << db-

>lastError () .text () ;



}

else
{// BanmT BUKOHAHO
QSglRecord rec = query.record();
while (query.next ())
{
Idx Lat t d;
d.Idx = query.value(0).toInt();
d.Lat = query.value(l).toDouble();

d.Lon

query.value (2) .toDouble () ;
tablel.append(d) ;

OO0OuncIIeHHS 1HAESKCIB MICT 3 MIHIMAJILHOIO BIJICTAHBIO JIO0 ITOTOYHOI TOUKHU

long 1i;
long idx minl=0;
double wval min = Distance 2Point(city Lat, city Lon,
tablel [0] .Lat, tablel[0O].Lon);
for (i=1; i<tablel.size(); i++)
{
double d = Distance 2Point (city Lat, city Lon,
tablel[i] .Lat, tablel[i].Lon);
if(val min > d)
{ val min = d; idx minl =
i;//tablel[i].Idx; }
}

3anmyT OCHOBHHUX JaHMX JJIA JaHO1 Ta0uill 3 b1

str = QString ("SELECT ");

for (i=0; i<table.size(); i++)



str += table[i] .Item + ((i==table.size()-1) ?
e, ")
str += QString (" FROM Table%l WHERE Idx=%2") .arg(
num table ).arg( tablel[idx minl].Idx );
QVector<QVariant> res = get Record(str);
for (int 1i=0; i<res.size(),; i++)
{
table[i] .Data = res[i];

}

return table;

3anuT Tabnuib TMIy B peanizoBaHO HaCTyIHUM METOJOM. BXiTHUMH AaHUMU

num_table — HoOMep TabaML;

city Lat — mmMpoTa TOYKH, I AKOI BUKOHYETLCA PO3PaXyHOK;
city Lon — JI0Brora TOYKH, I IKOI BUKOHYETBCS PO3PaxyHOK;
table name — BKa3IBHUK Ha Ha3By TaOJULI].

Merton noBepTae Ha3By Tabyiuill Ta MacuB CTpyKTyp Tableltem t

QVector<TableItem t> DB data::GetTable B appr (QString
num table, double city Lat, double city Lon, QString *table name)
{
QVector<Idx Lat t> tablel; // wmacwme wMicT, wmmpoTa AKUX
MEHIla 3a mMMpOoTYy IIOTOYHOI'O MicTa
QVector<Idx Lat t> table2; // wmacwme wMicT, wmmpoTa AKUX
Oimpma 3a WMPOTY IOTOYHOT'O MicTa
QSglQuery query( *db );
QString str;

CTBOpEHHS 3aMuTy JJI OTPUMAaHHS Ha3BH TaOIUIT



str=QString ("SELECT Name FROM TableName WHERE
TableNumber=%1") .arg (num table);

QVector<QVariant> res name = get Record( str );

if (table name)

(*table name) = res name[0].toString();

CTBOpEeHHS 3amuTy Ha OTPUMAHHS 1HJIEKCIB MICT, IMIMPOTa SKUX MEHIIA 32

HMIMPOTY TTOTOYHOTO MiCIIS

str=QString ("SELECT Table%l.Idx, City.Lat, City.Lon FROM
Table%l, City WHERE Table%l.CityIndex=City.CityIndex AND
City.Lat<%2").arg(num table) .arg(city Lat);

if( !'query.exec(str) )

{

QTextStream(stdout) << "get City data DB " << db-

>lastError () .text () ;

}

else

QSglRecord rec = query.record():;
while (query.next ())
{

Idx Lat t d;

d.Idx = query.value(0).toInt();

d.Lat = query.value(l).toDouble();
d.Lon

query.value (2) .toDouble () ;
tablel.append (d) ;

CTBOpeHHsI 3alUTy Ha OTPUMAHHS 1HAEKCIB MICT, IIMPOTa AKUX OlibIIa 3a

HMIMPOTY TIOTOUYHOTO MiCIIS



str=Q0String ("SELECT Table%1.Idx, City.Lat, City.Lon FROM
Table%1, City WHERE Table%1l.CityIndex=City.CityIndex AND
City.Lat>=%2") .arg(num table) .arg(city Lat);
if( !'query.exec(str) )
{
QTextStream(stdout) << "get City data DB " << db-
>lastError () .text () ;

}

else

QSglRecord rec = query.record();
while (query.next ())

{
Idx Lat t d;

d.Idx query.value (0) .toInt ()

d.Lat = query.value(l) .toDouble();

query.value (2) .toDouble () ;

d.Lon

table2.append(d) ;

OOuucieHHsT 1HAEKCIB MICT 3 MIHIMAJILHOIO BIICTAHBIO AO IMOTOYHOI TOYKH,

MrpoTa AKX MCHIIIC IUPOTHU MOTOYHOI TOYKH

long 1i;
long idx minl=0, idx min2=0;
double wval min = Distance 2Point(city Lat, city Lon,
tablel[0].Lat, tablel[0O].Lon);
for(i=1; i<tablel.size(); i++)
{
double d = Distance 2Point (city Lat, city Lon,
tablel[i] .Lat, tablel[i].Lon);
if(val min > d)
{

val min = d;



idx minl = 1

OO4HnCIIeHHS 1HIEKCIB MICT 3 MIHIMAJIBHOIO BIJICTAHBIO IO IMOTOYHOI TOYKH,

[MIMPOTA AKUX OUIBIIE IIUPOTU MOTOUYHOT TOUKH

val min = Distance 2Point (city Lat, city Lon,
table2[0] .Lat, table2[0].Lon);
for (i=1; i<table2.size(); 1++)
{
double d = Distance 2Point (city Lat, city Lon,
table2[i].Lat, table2[i].Lon);
if(val min > d)
{
val min = d;

idx min2 = 1i;//table2[i].Idx;

OO0OunciieHHs BiACTaHEH B1J IIOTOYHOI TOYKH JO HAHOJIMIKYNUX TOUOK 3 MEHIIIOKO

Ta OUIBIIOIO MIUPOTOIO.

double dl, d2, koef;

dl = Distance 2Point (city Lat, city Lon,
tablel[idx minl].Lat, tablel[idx minl].Lon);

d2 = Distance 2Point (city Lat, city Lon,
table2[idx min2].Lat, table2[idx minZ].Lon);

O6uucnenns koedilieHTy MacTaOyBaHHS

koef = dl1/ (d1+d2);



CTBOpEHHS 3aMUTy JJisi OTPUMaHHS Ha3B CTOBIIIIIB TaOJIHIII

QVector<TableItem t> table;
table = get Tableltem(num table);

3amuT OCHOBHHUX JIaHMX JIJI HaHoi Tabaumi 3 BJI mist ABox mict

QVector<QVariant> res;

str = QString ("SELECT ");

for (i=0; i<table.size(); i++)
str +=table[i].Item + ((i==table.size()-1) 2 "":",");
str += QString (" FROM Table%l WHERE Idx=").

arg (num table);
QVector<QVariant> resl = get Record( str + QString("%1").

arg(tablel[idx minl].Idx) );

QVector<QVariant> res2 get Record( str + QString("%1").

arg(table2[idx min2].Idx) );

OOGuuceHHs anpOKCUMOBAHUX 3HAYEHHb Ta0IUII1

for (1=0; i<resl.size(); 1++)

{
double delta;
delta = res2[i].toDouble() - resl[i].toDouble();
double d = resl[i].toDouble() + delta*koef ;
table[i] .Data = QVariant (d);

}

return table;

3anut Tabmuip tuny C peaizoBaHO HACTYMTHUM METOJOM. BXiTHUMU TaHUMH

num_ table — HOMep TaOIMLL;



city Lat — IIMpOTa TOYKH, 1/ IKOI BUKOHYETBCS PO3PaXyHOK;

city Lon — IOBroTa TOYKH, IJs KOl BUKOHYEThCS PO3PaXyHOK;

table name — BKa3IBHUK Ha Ha3By TaOJIuL];

data res — MacHB pAIKIB TaOJUIII.

Meron noseprae Ha3By TaONIUIl Ta MacUB CTPYKTYp TableItem t.

QVector<TableItem t>

double city Lat, double city Lon, QString
QVector<QVariant> > *data res)
{
QString str;

long 1i;

CTBOpGHHH 3allUTy JIsL OTPUMAHHS HA3BU Ta6J'IHLIi

) ;

Name

QSglQuery query( *db

str=QString ("SELECT FROM

TableNumber=%1") .arg (num_table);
QVector<QVariant> res name =
if (table name)

(*table name)

DB data::GetTable C(QString

*table name,

TableName

get Record( str );

= res name[0].toString();

BuzHaueHHs 1HTEpBaLy WIUPOT, 10 AKUX HAJIEKUTh MOTOYHA TOUYKA

long Latl, Lat2;

if(city Lat < 44.0)
else if (city Lat >=
{ Latl = 44; Lat2 =
else if (city Lat >=
{ Latl = 46; Lat2 =
else if (city Lat >=
48;

{ Latl = Lat2 =

else

{ Latl = 44; Lat2 = 46; }
44.0 && city Lat < 46.0)
46; '}

46.0 && city Lat < 48.0)
48; '}

48.0 && city Lat < 50.0)

50; }

num table,

QVector<

WHERE



{ Latl = 48; Lat2 = 50; }

OTpuMaHHS Ha3B CTOBIILIB TAOIHIT

QVector<TableItem t> tablel;
str=QString ("SELECT Idx,Item,Namel,Name2,Name3 FROM Name

WHERE TableNumber=%1 AND (INSTR ( Item, 'Lat%2") > 0 OR
Item="'Interval')") .arg(num table) .arg(Latl);

if( !'query.exec(str) )

{QTextStream (stdout) << "get City data DB " << db-

>lastError () .text () ;}
else

{

[lepeTBOpeHHs pe3ynbTaTy 3aMuTa JJIsl epIioi TabJIuil

QSglRecord rec = query.record();

while (query.next ()) {
TableItem t it;
it.Idx = query.value(0).toInt();
it.Item = query.value(l).toString():;
it.Namel = query.value(2).toString();

it.Name2 query.value (3) .toString() ;
it.Name3 = query.value (4).toString();

tablel.append(it);

CTBOpEHHS 3aUTy IS IPYTroi TabiuLl

QVector<TableItem t> tableZ2;

str=Q0String ("SELECT Idx,Item,Namel,Name2,Name3 FROM Name
WHERE TableNumber=%1 AND (INSTR ( Item, 'Lat%2") > 0 OR
Item="Interval')") .arg(num table) .arg(Lat2);

if( !'query.exec(str) )



{QTextStream (stdout) << "get City data DB " << db->
lastError () .text }

else

{

[lepeTBOpeHHs pe3yabTaTy 3anuTa AJis EepIIoi TaOIHII

Q0SglRecord rec = gquery.record();

while (query.next ()) {
TableItem t it;
it.Idx = query.value (0).toInt();
it.Item = query.value(l).toString();

it.Namel = query.value(2).toString();

it.Name?2 query.value (3) .toString () ;

it.Name3 = query.value(4) .toString();

table2.append(it);

Busnauennst BijicTaHed Mo y3i MepifiaHa, SIKMM MPOXOAUTH Uepe3 MOTOYHY

TOYKY Ta KOe(]ILIEHTY anmpoKcUMaIli

double dl, d2, koef;
dl
dz
koef = dl1/(d1+d2);

Distance 2Point (city Lat, city Lon, Latl, city Lon);

Distance 2Point (city Lat, city Lon, Lat2, city Lon);

3anuT HAa OTPUMAaHHA JTAHUX JJIs1 IEPIIOT TOUKHU

str = QString ("SELECT ");
for (i=0; i<tablel.size(); 1i++)

str +=tablel[i].Itemt ((i==tablel.size()-1) 2 "":",");
str += QString (" FROM Table%l").arg(num table);

QVector<QVariant> resl = get Record( str );



3anuT Ha OTpUMAaHHSA JaHUX JJIA npyro'l' TOYKH

str = QString ("SELECT ");
for (i=0; i<table2.size(); i++)

str +=table2[i].Item+ ((i==table2.size()-1) 2 "":",");
str += QString (" FROM Table%l") .arg(num table);

QVector<QVariant> res2 = get Record( str );

Anpokcumarlisi JaHuX TabJuII

long j;
if( data res )
{
for (i=0; i<resl.size(); i1+=tablel.size())
{
QVector<QVariant> t sub;

int interval = resl[i].toInt();

JonaBanus cnengiyHuX pSAIKIB

if (interval == 24)

t sub.append( QString("Yceoro") );
else if(interval == 25)

t sub.append( QString ("Cepemua") );
else

t sub.append( interval );

OO0OunciieHHs 3Ha4YEHHS JUTS 3aJaHO0l TOUKHU

double delta;
for (j=1; Jj<tablel.size(); J++)
{



delta = res2[it+]].toDouble () - resl[i+]].
toDouble () ;
double d = resl[i+]j].toDouble() + delta*koef ;
t sub.append( QVariant(d) );

}
data res->append( t sub );

}

return tablel;

3anuT Tabmuub THUNY B 3 DomIykoM HaWOIMK4Oi TOYKM peani3oBaHO
HACTYITHUM METOJOM. BXIAHUMU TaHUMH €:

num_table — HOMep TabaML;

city Lat — mmMpoTa TOYKH, I KOl BUKOHYETLCA PO3PaXyHOK;

city Lon — JI0Brora TOYKH, I IKOI BUKOHYETBCS PO3PaxyHOK;

table name — BKa31BHHUK Ha Ha3BYy TaOJHIIL.

Meron noBepTae Ha3By TabuIll Ta MacuB cTpykTyp Tableltem t

QVector<TableItem t> DB data::GetTable B near (QString
num table, double city Lat, double city Lon, QString *table name)
{
QVector<Idx Lat t> tablel;
QVector<Idx Lat t> table2;
QSglQuery query( *db );
QString str;

CTBOpEHHS 3anuTy JJi1 OTPUMaHHS Ha3BU TaOJIUI

str=QString ("SELECT Name FROM TableName WHERE
TableNumber=%1") .arg (num_ table);
QVector<QVariant> res name = get Record( str );

if (table name)



(*table name) = res name[0].toString();

CTBOpEHHS 3aUTy HA OTPUMAHHS 1HIEKCIB MICT

str=QString ("SELECT Table%1l.Idx, City.Lat, City.Lon FROM
Table%l, City WHERE Table31l.CityIndex =City"). arg( num table ).
arg(city Lat);

if( !'query.exec(str) )

{

QTextStream(stdout) << "get City data DB " << db->

lastError () .text ();

}

else

QSglRecord rec = query.record();
while (query.next ())
{

Idx Lat t d;

d.Idx

query.value (0) .toInt () ;
d.Lat = query.value(l).toDouble();

d.Lon = query.value(2) .toDouble();
tablel.append(d) ;

[Tomryk iHAEKCA MiCTa, 10 SKOTO BIJACTaHb Oye MiHIMaJIbHOIO

long 1i;

long idx minl=0;

//idx minl = tablel[0].Idx;

double wval min = Distance 2Point(city Lat, city Lon,
tablel[0].Lat, tablel[0O].Lon);

for(i=1; i<tablel.size(); i++)

{



double d = Distance 2Point(city Lat, city Lon,
tablel[i].Lat, tablel[i].Lon);
if(val min > d)
{
val min = d;

idx minl = 1i;

CTBOpEHHS 3aMUTy I OTPUMaHHS Ha3B CTOBIIIIIB TaOIHUII

QVector<TableItem t> table;
table = get TablelItem(num table);

3anuT OCHOBHHMX JaHMX I JaHoi Tadmwmil 3 b/l 3Haligenoro micra

QVector<QVariant> res;

str = QString ("SELECT ") ;

for (1=0; i<table.size(); i++)
str += table[i] .Item + ((i==table.size()-1) ?
e,
str += QString (" FROM Table%1 WHERE
Idx=") .arg(num table);//.arg(tablel[idx minl].Idx);
QVector<QVariant> resl = get Record( str +

OString ("%1") .arg(tablel[idx minl].Idx) );

[IepeTBOpEeHHS naHUX

for (i=0; i<resl.size(); i++)
{

table[i] .Data = QVariant( resl[i].toDouble() );
}

return table;



OTpI/IMaHHSI Ha3B CTOBHHiB BHUKOHYETHCA 3a JOITIOMOTI'ORO MCTOAY

get Tableltem. Bxigaumu ganumu siKoro €:
num_table — Homep Tabmmi;

Meton noBepTae MacuB eineMeHTiB Tableltem t.

QVector<TableItem t> DB data::get TableItem/(
num table )
{
QString str;
QVector<TableItem t> table;

CrBOpeHHS 3anUTy

str=QString ("SELECT Idx,Item,Namel,Name2,Name3

WHERE TableNumber=%1") .arg(num table);

IIepeTBOpEHHS pe3yJIbTATy 3alUTY

0SglQuery query( *db );
if( !'query.exec(str) )
{
QTextStream(stdout) << "get City data DB
>lastError () .text ()

}

else

QSglRecord rec = query.record():;

while (query.next ())

{
TableItem t it;
it.Idx = query.value(0).toInt();
it.Item = query.value(l).toString():;

QString

FROM Name

" << db-



it.Namel
it.Name2 =

it.Name3 =

table.append(it) ;

}

return table;

query.value (2) .toString () ;
query.value (3) .toString () ;
query.value (4) .toString () ;

®opmyBanHa 3anuTy a0 bJ] y 3aranbHOMY BUAI BUKOHYETHCS METOIOM

get Record. BxigHuMU 1aHUMHU SIKOTO €:

req — cpopmoBanuii psimok SQL 3anuTa;

Merton noBepTae MacuB enemMeHTiB QVariant.

QVector<QVariant> DB data::get Record(QString req)

{

QVector<QVariant> res;

CrBopenns 3anuty 110 bJ]

QSglQuery query (

if(
{

!query.exec (req) )

QTextStream (stdout)
>lastError () .text () ;

}

else

*db ) ;

<< M"get City data DB

[TepeminieHHs pe3yabTaTy A0 BUXIAHOTO MACUBY

QSglRecord rec =

query.record() ;

" << db_



while (query.next ())

{
for (int i=0; i<rec.count(),; i++)
{

res.append( query.value (i) );

}

return res;

Meton oG4uCIeHHS BIJICTaHI MK JBOMa TOYKaMHU 3 ypaxyBaHHAM (popmyi 3
posniny 2. BxigHi gaHi:

latl — mumpoTa nepmoi Touky;

lonl — noBroTa nepiroi TOYKH;

lat2 — mupoTa apyroi TOUKH;

lon2 — noBrora npyroi Toukw;

alpha — Bka3iBHHK Ha KYT M)XK JBOMa TOYKaMH.

double DB data::Distance 2Point (double 1latl, double 1lonl,
double lat2, double lon2, double *alpha)
{

BuzHaueHHSI KOHCTAaHT NEPETBOPEHHS

const double Earth a = 6378137.0; // OchoBHa miBBicsh

const double Earth b 6356752.314245; // HeocHOBHa
nisBichb

const double Earth eZ2

0.006739496742337; // xBazmpart

EKCLEeHTPUYHOCT1 eJjencoiny

const double Earth f = 0.003352810664747;
const double GRAD2RAD = M PI/180.0;



Po3paxyHOK TOMMOMI>KHUX 3MIHHUX

double fdLambda = (lonl - lon2) * GRAD2RAD;
double fdPhi = (latl - lat2) * GRAD2RAD;
double fPhimean = ((latl + lat2) / 2.0) * GRAD2RAD;

double fTemp = 1 - Earth e2 * (pow(sin(fPhimean), 2));

double fRho = (Earth a * (1 - Earth e2)) / pow (fTemp,
1.5);

double fNu = Earth a / (sgrt (1 - Earth e2 *
(sin (fPhimean) * sin (fPhimean)))):;

Bu3zHaueHHs KyTa MK TOUYKAMH

double fz = sgrt(pow(sin(fdPhi / 2.0), 2)+cos(lat2 *
GRAD2RAD) * cos(latl * GRAD2RAD) *pow (sin (fdLambda / 2.0), 2));

if(fz>1) fz=1;

else if(fz<-1) fz=-1;

fz = 2 * asin(fz);

if (alpha!=nullptr) {*alpha = fz; }

BusznauenHs panuiycy B 3aJJaHUX TOUKAX

double fAlpha, sinfz=sin(fz);

1f( sinfz!=0.0 ) fAlpha = <cos(lat2 *  GRAD2RAD) *
sin (fdLambda) / sin(fz);

else fAlpha = 0;

if (fAlpha>1) fAlpha=1;

else if (fAlpha<-1) fAlpha=-1;

fAlpha = asin(fAlpha);

double fR = (fRho * fNu) / ((fRho * pow(sin(fAlpha), 2))
+ (fNu *pow (cos (fAlpha), 2)));

Po3paxyHok BiFICTaHI MK TOYKaAMHU



return (fz * fR);

3.3. KepiBHUIITBO KOpHCTYyBayua

Pospobnena mporpama 6a3yerbest Ha Oibmiorem Qt. [[ns poGoTu mporpamu

He0OX1/THa HasIBHICTh HACTYITHHUX 010110TEK:
platforms/gminimal.dll
platforms/gwindows.dl1l
libgcc s seh-1.dl1l
libstdc++-6.d1l1
libwinpthread-1.d11
Qt5Core.dll
Qt5Gui.dll
Qt5SerialBus.dll
Qt5SerialPort.dll
Qt5Widgets.dll

i 610110TE€KH PO3TAIOBYIOTHCS B OJTHOMY KaTaso3i 3 MporpaMoro.
["onoBHE BIKHO ITporpamMu HaBeAeHO Ha puc. 3.1.
B nporpami nepeadayeHo 1Ba pexuMu poOOTH:
— PO3paxyHOK KJIIMAaTUYHUX MapamMeTpiB Uil HaAWOMMXKYOi TOUKH 3
TaOINII;
— PpO3paxyHOK KJIIMAaTHYHHUX MTAPAMETPIB 3 alIPOKCUMAITIETO.
Ha Bxmanmi «BxigH1 gaH» BBOJUTHCS IMIUPOTA Ta JOBrOTa TOYKU PO3PAXYHKY
ra 0OUPAETHCS PEKUM POOOTH.
Ha Bkmammi  «Pe3ynbrary  BHBOAWTHCA TaOJUIL 3  PO3PaxOBAHUMHU

napameTpamH.



W MainWindow

Puc. 3.1 — 'osioBHE BIKHO Iporpamu

Tak sk Tabnuii po3aineHi Ha Tpu Tuna A, B, C, To 1 BiioOpakeHHS iX TaKOX
BiJIpi3HseThC. Tak Tabmuii A, B BimoOpakaroThCsl y BUTIISA1 OTHOPAKOBUX TaOJIUIIb

(puc. 3.2), a Tabmuui tuny C — y BUMIISII1 6araTopsakoBux Tadbmuis (puc. 3.3).



[l MainWindow o =] 3]
BxinHi aaHi PesyneTat I

Temp,Hum | Tab2|

Tabn. 2, TeMnepaTypa 30BHIlWHLOr0 NOBITPA

1 | z | 3 4 5 5 7 8 9 | Ell
1 i I v v VI it VI Ix X
4.3 3.3 16 9.6 15.3 19.4 215 20.7 15.5 8.5
1| | 3

Tahn.4. Birep

1 2 | 3 4 5 6 7 8 9 e
1 i juis v v VI VIt VI Ix X
45 20 90 90 45 0 0 0 45 50+

Tahn. 5. ¥apakTepucTukm BiTPY B ciuHi

< | e
=

1 2 | 3 4 5 | 5 7 8 g |

MH MHCx Cx Macx Ma Ma3 3 M3 WTHA MH
13,0 6,3 9,5 10,6 18,0 10,0 16,3 17.8 9,6 4,z

| | o
1=

Tabn.6. XapaKTepucTHKK BITPY B NWnHi

1 2 3 4 5 | 5 7 8 3 [
MH MHCx Cx Mnacx na nas 3 MH3 LWITHAKD MH
20.2 9.4 8.6 7.3 9.1 5 15.7 24.7 15.4 35+
1 | »

lat 47.9253 lon 33,4435

Puc. 3.2 — BikHo 3 Ta0nuIero pe3yabTaTiB y BUTIISAI1 OTHOPSAKOBUX TaHUX

M MainWindow o =] 3]
Bxinni aaHi PesynsTat |

Temp,Hum I Tab2|

—l'ZEh 308 468 745 307 L&) A1 305 867 ;I
Tafbn. 19, CepenHsoMiCAHH 403K TENNOBOT PaLiaul, Wo HEAX0ARTE Ha MOPM30HTANLHY Ta BEPTHKANBH NoBEpXHI
1 | 2 3 4 5 & 7 3 9 | j
fAcke HeBo CepeaHA XMapHIcTb Acre HeBo Cel
Ha ropuzoHTane... Ha eepTukaneHy... lpocTopoBa Ha ropuzoHTane... Ha eepTukaneHy... lMpocTopoBa Ha ropuzoHTane... Ha BepTukaneHy... lNpocToposa Ha =
K _'l_I
Tabin. 10, EHepreTMuyHa OCBITAEHICTE MNOWWH PISHOT OPIEHT ALY COHAYHOK PALIELIEKD Y CiuHi 38 YMOB AcHoro Heba
i | 2 | 3 | 4 5 5 7 3 3 |
CoHAqHa padialia npama, BT/m2

WHTepsan BEPTUKANDHE HE ... BEPTWKANLHE Ha ... BEPTWKANbHA HE ... BEPTMKANDHE HE ... BEPTWKANLHE HE ... BEPTWKANBHA HA ... BEPTWKANbHE HA 3  BEPTUKANLHE HAE ... TOPMIC
3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

[ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

7 0.0 51 24.5 30.6 18.4 0.0 0.0 0.0 1.1
E:} 0.0 17.1 2276 305.8 204.5 0.0 0.0 0.0 34.4
9 0.0 0.0 278.3 4714 3688.3 770 0.0 0.0 1117
10 0.0 0.0 2110 518.9 5219 219.9 0.0 0.0 183.7
11 0.0 0.0 77.0 469.7 587.6 360.7 0.0 0.0 2227
12 0.0 0.0 0.0 360.7 587.6 469.7 77.0 0.0 2227
13 0.0 0.0 0.0 219.9 5219 518.9 211.0 0.0 183.7
14 0.0 0.0 0.0 77.0 388.3 471.4 273.3 0.0 117 T

lat 47.9253 lon 33.4495

Puc. 3.3 — BikHo 3 Tabnunero pe3yabTaTiB y BUIIISAII OaraTopsaKOBUX JaHUX




PesynbTaT poboTH mporpamu Takox 30epiraethes y daiini dopmaty Excel. Ha
puc. 3.4 HaBeJIeHO MPUKJIA] TaOJIUIb OJHOPSIIKOBHUX JaHUX, a HAa PUC. 3.5. — MPHUKIA]

OaraTopsIIKOBUX TAOJIHITh.

A B c D E F G H 1 1 K L M o} P a R S T'
1 Tabn.2. TemnepaTypa 20BHILHBOTO NOBITPA 1
2 | CepegHAa MicAYHa TEMNepaTypa noeitpa ,?C CepepHA micAuHa cepegHa goboea amnaitTyaa Temnepatypm,?C
v v [ r [ 3 [ [ v [ r v v v v [ v v v
3 43 -3.3 16 9.6 15.8 19.4 21.5 20.7 15.5 8.9 27 -2 1000 1000 1000 1000 1000 1000 1000 1000
4
3 Tabn.4. Bitep
6 [lepeBamHUi HaNpam BITRY MepeBakHMIA HaNpAM BITPY, HOro NOBTOPKOBAHICTE, %
r r r r " " " r [ [ r v v r r v v v
7 |45 90 90 90 45 0 0 0 45 90 90 90/270 17 24 20 18 19 19 25 24
8
9 Tabn.5. XapakTepUCTMKM BITPY B CiuHi
10 MoeToptoBaHicTe Hanpamy BiTpy, % CepegHa WewaricTs BiTpy, M/fc
11|13,0 6,3 9,5 10,6 16,0 10,0 16,8 17,8 9,6 4,2 3,6 4,0 4,3 4,5 4,2 4,3 4,2
12
13 Tabn.6. XapaKkTe pUCTHKK BITPY B NMNHI
14 MoeToptOBaHICTL HaNpaMy BiTPY, % CepefHa WBKWARICTb BITPY, M/fT
r r r r r r r r r r r r r r r
15 |20.2 9.4 8.6 7.3 9.1 5 15.7 24.7 15.4 3.9 3.8 3.7 3.4 3.9 4 3.8 3.6
16
17 Tabn.24. BigHOCHa BONOTICTL MOBITPA
18 CepegHA MicAUHA BiHOCHa BONOTICTD, % CepeaHa : CepeaHa MicAuHa cepeHA fob0oBa aMnAiTyAa BigHOCHOT BonorocTi, %
r r r r r r r r r r r r v v r r r r r r
19 85 a4 79 66 62 65 63 61 66 75 85 a7 73 1000 1000 1000 1000 1000 1000 1000
20
21 Tabn.25. ®aKTOp MyTHOCTI aTMocdepu (MpK oNTUUHIA maci atmocdepu m=2)
22 CepegHii No MiCALAX QaKTOp MyTHOCTI CepeaHii Cepeariil no micALAX cepeHA Ao60Ba aMAAITYAa akTopa MyTHOCTI
23 (2,50 2,80 3,20 3,70 3,90 2,25 4,30 4,25 3,50 2,90 2,70 2,70 3,39 0,40 0,20 0,15 0,20 0,50 0,60 0,60
24
25 Tabn.26. XmapHicTb. KinbKicTs XmapHoCTI
26 | KinbKicTb XMapHOCTI 3aransHa, Ganu KinbKicTb XMapHOCTi HUxHA, Banu
27 |74 7.3 6,9 6,4 5,6 54 4,7 4,3 4,6 5,6 7.7 8,0 6,2 5,6 52 4,4 3,2 2,5 2,6 24

a6
47

L.C)
50
51
52
53
54
55
56
57
58
59
60
61
62

B(R 8

66
67
68
69
70
71
72

Puc. 3.4 — Ilpuxnan Excel-gaitny 3 pe3yiabTaTamMu y BUTIISI1 OJHOPSIAKOBUX JTAHUX

A B c D E F G H 1 ) K L M (o] P a R S T

Tabn.8. CepegHbomicAuHI f03M COHAUHOT padiaui, o HAAX0ANTE Ha FTOPU3OHTAbHY Ta BEPTUKANbHY NOBEPXHI Pi3HOI OpieHTaLi 3a cepeaHix yMOB XMapHOCTI

CownAuna pagiauia npama, M4/ m2

1 Ll [Ll]

r r r " r r r r r r [ 4 [ r r 4 r

o o 14 57 90 66 21 1 28 0 3 28 77 110 88 35 3 55 0 20
Tabn.9. flo3a cymapHOi COHAYHOT paaiauii 3a oNanBanbHWA Nepio, Wo HaAX0AUTb Ha TOPM30HTANbHY Ta BEPTUKANLHY NOBEPXHI Pi3HOI OpIEHTaL 3a CepeaHixX YMOB XMapHOCTI

CymapHa cOHAUHa pafialia 3a onanosanbHKi nepiog, M4x/m2

260 308 168 75 507 774 191 305 867
Tabn.19. CepegHbomicAYHi 403K TennoBoi pagiauii, Wo HAAX0AATb Ha FOPW30HTA/IbHY Ta BEPTMKA/BHI MOBEPXHI

Acke Hebo CepefHA xmapHicTe AcHe Hebo CepefHAa XxmapHicTe flcHe Hebo CepeaHa xmapHicTs flcHe Hebo

r r r r r r r r r r r r v r r r r r v

574 706 673 685 751 734 528 648 621 686 670 640 778 743 729 814 793 716 860
CoHAuHa pafiauia npama, Br/m2 CoHauka papiauia posciana, BT/m2

VIHTEpBaA BEPTUKA/I BEPTHKE/I BEPTHKE/I BEPTMKAN BEPTHKAN BEPTHKA/I BEPTHKAE/I BEPTHKA/ FOPM30HTE BEPTMKA/I BEPTHKA/ BEPTHKA/I BEPTHKA/ BEPTHKA/ BEDTHWKA/ BEDTHKA/ | BEPTHKA/ TOPU30HTA bHE
r r r r r r r

v r r r r r r r r r r r
3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
r, r r r r r r r r r r r r r r r r
a4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
r r r r r r r r r r r r r r r r r
5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
r r r r r r r r r r r r r r r r r
6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 11 2.0 1.0 1.0 1.0 1.0 1.0
r r r 4 r, r r r r r 4 " r r r r r
7 0.0 5.1 24.5 30.6 18.4 0.0 0.0 0.0 13.1 20.1 22.1 16.1 11.0 10.0 10.1 15.1
r r r r r r, r r r r . v . r r r r
8 0.0 17.1 227.6 305.8 204.5 0.0 0.0 0.0 36.2 59.3 70.3 56.3 34.1 29.1 29.1 40.2
r r r r r r r r r r r r r r r r r
9 0.0 0.0 278.3 4714 388.3 77.0 0.0 0.0 47.2 79.4 104.5 93.4 57.3 42.2 42.2 61.3
v r r v r r v r r r r r . r " " r
10 0.0 0.0 211.0 518.9 521.9 213.9 0.0 0.0 53.2 82.3 121.4 121.4 83.3 54.2 50.2 77.3
r r r 4 r r r r r r r r r r r r r
11 0.0 0.0 77.0 469.7 587.6 360.7 0.0 0.0 55.2 74.3 119.4 135.4 105.3 63.2 54.2 84.3
r r r r r r r r r r r r r r r r r
12 0.0 0.0 0.0 360.7 587.6 469.7 77.0 0.0 54.2 63.2 105.3 135.4 119.4 74.3 55.2 84.3
v r r r v r r r r r r r . r r " r
13 0.0 0.0 0.0 219.9 521.9 518.9 211.0 0.0 50.2 54.2 83.3 121.4 1214 82.3 53.2 77.3
r r r r r r, r r r r r v r r r r
14 0.0 0.0 0.0 77.0 388.3 4714 278.3 0.0 42.2 42.2 57.3 93.4 104.5 79.4 47.2 61.3
r v v v o o _ r___ r r r v r r r r r__

Puc. 3.5 — [Ipuxnan Excel-daiiny 3 pe3ynpTaTaMu y BUTJISI1 OaraTOpsIAKOBUX JaHUX

TakuM 4YMHOM mporpama J03BOJISIE pPO3paxyBaTh HOPMATHMBHI KIIMaTH4YHI1

napameTpu JyIs Oyb SKOi TOUKH YKpaiHu.



BHUCHOBKU

ByniBii mocTiHHO MiAIal0ThCS BIUIMBY KIJIBKOX KIIMAaTHYHUX Ta €KOJOTTYHUX
dakropiB. Bix BiTpy, COHAYHOTO CBITJIa, TEMIEpPATypH, AOULY Ta IHIINX (PAKTOPIB
OyJIIBJIl TI0 BChOMY CBITY YHIKQJIBbHUM YMHOM B3a€EMOMIIOTH 3 PI3HHUMHU €JIE€MEHTaMH
HABKOJIMIIIHBOTO KiiMary. Yepes 1e mpoekTyBaHHs Oy/iBeib 1 MeTOAU OyiIBHUIITBA
BIJIPI3HSAIOTHCA BiJl OTHOTO MICIIS IO 1HIIOTO, 00 BIAMOBIATH PI3HUM BUKJIUKAM.

Byniemi, moporu ToIo MarTh OYTH CIPOEKTOBAHI1 BIAMOBIIHO 0 MalOyTHIX
KJIIMAaTUYHUX YMOB. By/1iBJIl MOKYTh OyTH Bpa3JIMBUMHU /10 3MIHHU KJIIMAaTYy.

JaHi, 3akiiajieHi y HOPMAaTUBHHUX JOKyMEHTaxX 3 OyJIIBEJIbHOI KIIMATOJIOT,
(er.nau.edu.ua) e BUXITHMMH TapaMeTpaMHU BHPIIICHHS 3aBJaHb IPOCKTYBAHHS
o0'ekTiB. OnHi€l0 3 MOpoOJeM MpPU BUPIIICHHI ONTUMI3AIlIMHUX 3aBJaHb MO0
eHeproeeKTUBHOCTI Oy/AiBEIb € HecTaya KIIMaTUYHUX IapaMeTpiB, 3aKJIaJICHUX Y
HOpMax. 3almOBHEHHS HEOOXIJAHOI KIIMaTW4yHOI 1H(opMmalli Moxe OyTH 3A1iCHEHO
F€OMETPUYHUMHU METOAAMHU Ha OCHOBI aHami3y (I3MYHHX 3aKOHOMIPHOCTEH 3MIHU B
yaci Ta MpoCTOpi KIIMaTUYHUX napameTpiB. B Ykpaini 3anmpoBaipkeHO HOPMU II0J0
oynisensHO1 kimimatosorii JICTY-H b B.1.1-27:2011 «byaiBenbHa KJIIMaTOJIOTis.
I{i HOpMH BKIIIOYAIOTh IIMPOKUI HAOIp KiiMaTuIHUX Hapamerpis (er.nau.edu.ua) Ta
MarTh 10 OCHOBHUX pO3JUIIB: apXITEKTYypHO-OydiBelbHE KIIMAaTUYHE PailOHyBaHHS
TepuTOpli YKpaiHW, TeMIeparypa 30BHIIIHBOIO TMOBITPsS, BITEp, COHSAYHA pajiallis,
TeryIoBa pajiaiist atMocdepu Ta 3emili, BOJOTICTh MOBITPA, (PAKTOp KallaMyTHOCTI
aTMoc(epH, XMapHICTh, ONAJU Ta CHITOBUW MTOKPUB, TPUPOTHE OCBITICHHS.

Ha ocnoBi anamizy HaBenenux pganux B JICTY, po3pobiieHo anroputmu
anpokcumariii kiriMatnaaux nanux. B JICTY BumijaeHo Tpyu OCHOBHUX THITY TaOJIHIIh:

— Tabnwii 3 JaHUMH JUTSl TIEBHOTO MICTa JUIsl KOXKHOTO MICSIIS Ta JJIST POKY

BIJIOMY (THIT A);
— Tabnuil 3 JaHUMHU ISl TIEBHOTO MICTa JIJIsi KOXXHOTO MICAIS Ta JJISI POKY
BLIIOMY JIJISl pi3HUX OpieHTalli noBepxHi (Tun B);

— Tabnuii 3 JaHUMH [ TIeBHOT mmpoTr Michs (tun C).


https://er.nau.edu.ua/bitstream/NAU/54263/3/%d0%a4%d0%90%d0%91%d0%94_2021_191_%d0%92%d0%bb%d0%b0%d1%81%d0%b5%d0%bd%d0%ba%d0%be.pdf
https://er.nau.edu.ua/bitstream/NAU/54263/3/%d0%a4%d0%90%d0%91%d0%94_2021_191_%d0%92%d0%bb%d0%b0%d1%81%d0%b5%d0%bd%d0%ba%d0%be.pdf
https://er.nau.edu.ua/bitstream/NAU/54263/3/%d0%a4%d0%90%d0%91%d0%94_2021_191_%d0%92%d0%bb%d0%b0%d1%81%d0%b5%d0%bd%d0%ba%d0%be.pdf

Po3poOka mporpamu anpokcumaiiii  KJIIMAaTUYHUX JAaHUX BHUKOHAHO 3
BUKOPHUCTAHHAM Kpoc-TiiaTopMHe IMOBHE IHTETpoBaHe cepenouiie po3pooku (IDE)
Qt Creator. lle cepemoBuIlle M03BOJIIE PO3POTIOBATH JOAATKIB IS  KUTBKOX
maTGopM HACTIILHUX KOMIT IOTEPiB, BOYI0BAaHUX 1 MOOUTBHUX MPUCTPOIB, TAKUX SK
Android Ta i0S.

st 36epiranns nanux Tabmunpb JICTY BukopuctBano SQLite. bibmioTeka
SQLite cratuuHOo cKOMIOHOBaHa 3 goaatkoM. SQLite oTpumMye mpsiMuii 1OCTYI 10
cBoix ¢aitmis. Jlnsa pobotu SQLite He moTpiOEH OKpemuii cepBepHHUi mporec abo
cucreMa. [ToBHa 6a3a manux SQLite 30epiraeTbes B ogqHoMy (atimi. (ela.kpi.ua)

B nporpami mepenbadyeHo /1Ba pexuMu pPOOOTH: PO3PAXYHOK KIIIMATHUHUX
napamMeTpiB s HAWOJMKYOI TOYKM 3 TaONMULI; PO3PAXyHOK KIIMATUYHHUX
napameTpiB 3 alPOKCUMAITIEI0.

TakuMm YMHOM Tmporpama J03BOJISIE pO3paxyBaTH HOPMAaTHBHI KJIIMaTUYHI

napameTpu Juisl Oyab SIKOi TOUKH YKpaiHu.


https://ela.kpi.ua/bitstream/123456789/44243/1/Skiba_bakalavr.pdf

PEKOMEHJJAIIIT

Po3pobiniena nmporpama ckomImijgboBaHa st poOoTH y cepeaouine Windows,
alie MOke OyTHM JOCTaTHBO JIETKO NepeHeceHa Ha minaTdopmy Android. Takuit
nepexiyi MOXJIMBUM, 3aBISKA BUKOPHUCTaHHIO 0101i0Tek Ta orodyeHHs Qt, ske
JI03BOJIsIE€ TIEPEKOMITUTIOBATH IOAATOK I 00paHoi miaTgopmu.

Po3pobmena mporpama Mae TOTCHIIHHI MOXJIMBOCTI JUISI BH3HAYCHHS

KJIIMaTUYHUX 30H, Ta YMOB Oy IIBHUIITBA.
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JIOJATKU



#include
#include
#include
#include
#include
#include
#include
#include

#include

#include

#include

TIOJIATOK A

Buxigauit kog nmporpamu mainwindow.cpp

"mainwindow.h"

"ul mainwindow.h"
<QRegExp>
<QRegExpValidator>
<QStringList>
<math.h>
<QtAlgorithms>
<QHeaderView>

<QStringList>

<QTextStream>

<QVariant>

MainWindow: :MainWindow (QWidget *parent)

QOMainWindow (parent)

, ui(new Ui::MainWindow)

ui->setupUi (this) ;

QRegExp

re (" (\\d[\\A\\d [\\d\\d\\d) \\s+ (\\d [ \\d\\d) (\\s+ ((\\d[\\d\\d) (.\\d+

) 2)) 21 CANNAINNANNA [\N\A\\A\\d) .\\d+) ") ;

QRegExpValidator *validator

this);

= new QRegExpValidator (re,

ui->lineEdit Lat->setValidator (validator);

ui->lineEdit Lon->setValidator (validator);

//connect ( this,

websocket worker, SLOT (slot open (long)

SIGNAL (on_open_ server (long)),
) )i



connect (ui->lineEdit Lat, SIGNAL (textChanged (QString) ),
this, SLOT (Lat adjustTextColor (QString)));

connect (ui->lineEdit Lon, SIGNAL (textChanged (QString)),
this, SLOT (Lon adjustTextColor (QString)));

DSTU data = new DB data;

tabexl = new TableExcel () :;

MainWindow: : ~MainWindow ()
{
delete ui;

delete tabexl;

void MainWindow::Lat adjustTextColor (QString s) {
if (lui->lineEdit Lat->hasAcceptablelInput())
ui->lineEdit Lat->setStyleSheet ("QLineEdit { color:
red; }");
else
ui->lineEdit Lat->setStyleSheet ("QLineEdit { color:
black;1");
}
void MainWindow::Lon adjustTextColor (QString s) {
if (!ui->lineEdit Lon->hasAcceptableInput())
ui->lineEdit Lon->setStyleSheet ("QLineEdit { color:
red;}");
else
ui->lineEdit Lon->setStyleSheet ("QLineEdit { color:
black;1}");
}



double MainWindow: :Convert CoordAngel (QString str)
{
double d=0;
bool ok;
QStringlList str arr=str.split (QRegExp ("\\s+"));
if(str arr.size()==1)
{
d = str arr([0].toDouble (&ok) ;
}
else if(str arr.size()==2)
{
d = str arr[0].toDouble (&ok) ;
if(str arr[l].toDouble (&0k)<60)
d += str arr[l].toDouble (&ok)/60.0;
}
else if (str arr.size()==3)
{
d = str arr([0].toDouble (&ok) ;
if (str arr[l].toDouble (&0k)<60)
d += str arr[l].toDouble (&ok)/60.0;
if(str arr[2].toDouble (&0k)<60)
d += str arr[2].toDouble (&ok)/3600.0;

return d;

void MainWindow::on tabWidget main currentChanged (int index)
{ // VIsMeHeHH BXOIHbLe IaHHEE

QString str;

Lat

Convert CoordAngel ( ui->lineEdit Lat->text());

Lon Convert CoordAngel ( ui->lineEdit Lon->text());

Mode = ui->radioButton ml->isChecked();

str = QString("lat %1 lon %2").arg(Lat).arg(Lon);

ui->label test->setText (str);



if (index==1)

{
Calculate A();
Calculate B();
Calculate C();

tabexl->SaveTable () ;

void MainWindow::Calculate A()
{
long 1i;
// long city idx = find Index A();
//2 45 6 24 25 26 27 29 30

QStringList 1st={"2", "4", "5", "e", "24", M"25", "26",
"27v, 29", "30"};
for (1=0; i<lst.size(); i++)
{
Table Data t d;
d.table num = 1st[i];
// d.data = DSTU data->GetTable (d.table num, city idx,
&d.table name) ;
d.data = DSTU data->GetTable A(d.table num, Lat, Lon,
&d.table name) ;
CreateTable (&d, ui->tab TempHum) ;
ui->gridLayout TH->addWidget (d.label) ;
ui->gridLayout TH->addWidget (d.table) ;

TableData.append(d) ;

}

void MainWindow: :Calculate B()

{



// 7,8,9,19
long i;
QStringList 1lst={"7", "8", "9", "19"};
for (i=0; i<lst.size(); i++)
{

Table Data t d;

d.table num = 1st[i];

if (Mode)

d.data

DSTU data->GetTable B near (d.table num,
Lat, Lon, &d.table name);

else

d.data DSTU data->GetTable B appr (d.table num,
Lat, Lon, &d.table name);

CreateTable (&d, ui->tab TempHum) ;

ui->gridLayout TH->addWidget (d.label) ;

ui->gridLayout TH->addWidget (d.table);

TableData.append(d) ;

}
void MainWindow: :Calculate C()
{
//10, 14, 18, 20
QVector< QVector<QVariant> > data res;
//DSTU data->GetTable C("10", Lat, Lon, nullptr,
&data res);
long i, 3J;
QStringList lst={"10", "14", "18", "20"};
for (i=0; i<lst.size(); 1i++)
{
Table Data t d;
d.table num = 1lst[i];
d.data = DSTU data->GetTable C(d.table num, Lat, Lon,
&d.table name, &data res);
CreateTableArr (&d, ui->tab TempHum, &data res);

ui->gridLayout TH->addWidget (d.label) ;



ui->gridLayout TH->addWidget (d.table);

TableData.append(d) ;

for (j=0; j<data res.size(); J++)
{
data_res[j].clear();

}

data res.clear();

}

void MainWindow: :CreateTable ( Table Data t* d, QWidget
*parent )//QTableWidget *table, QVector<Tableltem t> *vec table)

{

long 1i;

QString str = "Tabxn." + d->table num+". "+d->table name;
d->label = new QLabel (str, parent);

d->table = new QTableWidget (parent);
d->table->setMaximumHeight (4*22) ;
d->table->setMinimumHeight (4*22);
d->table->setSizePolicy (QSizePolicy: :MinimumExpanding,

QSizePolicy: :MinimumExpanding) ;

d->table->setRowCount (3) ;

d->table->setColumnCount ( d->data.size () );
QHeaderView *hwh=d->table->horizontalHeader ();
hwh->setVisible (true) ;
hwh->setSectionResizeMode (QHeaderView: :Interactive) ;
QHeaderView *hwv=d->table->verticalHeader();

hwv->setVisible (false);

tabexl->write( tabexl->row cnt, 1, QVariant(str) );

tabexl->row cnt++;



for (i=0; i<d->table->rowCount (), i++)
{
d->table->setRowHeight (i, 20);
}
long cnt=0, pos=0;
long flag name3=0;
for (i=0; i<d->data.size(); i++)

if( (d->data) [0] .Name3!="" ) {flag name3 =1; break;}

if( flag name3 )
{
for (i=0; i<d->data.size(); i++)

{

if( (d->data) [1] .Name3=="--" && cnt==0 )
{
d->table->setItem(pos, i, new
QTableWidgetItem( (d->data) [i].Name3 ) );
tabexl->write ( tabexl->row cnt, i, (d-

>data) [1] .Name3 ) ;

cnt++;

if( (d=>data) [1] .Name3!="-=-" && cnt!=0 )

d->table->setSpan (pos,i-cnt,1,cnt);
tabexl->merge (tabexl->row cnt, i-cnt, tabexl-

>row_cnt, i-1);

}
if (cnt>0) cnt++;
if( (d->data) [i] .Name3!="--" && cnt==0 )
{
d->table->setItem(pos, i, new

QTableWidgetItem( (d->data) [i].Name3 ) );



tabexl->write ( tabexl->row cnt, i, (d-

>data) [1] .Name3 ) ;
}
}
if (cnt>0)
{
d->table->setSpan (pos,i-cnt,1,cnt);
tabexl->merge (tabexl->row cnt, i-cnt, tabexl-
>row _cnt, 1i-1);
}
post+;

tabexl->row cnt++;

for (1=0; i<d->data.size(); 1i++)
{

if( (d->data) [1] .Namel=="--" && cnt==0 )

{
d->table->setItem(pos, i, new QTableWidgetItem (

(d=>data) [1] .Namel ) );

tabexl->write ( tabexl->row cnt, i, (d-
>data) [1] .Namel );

cnt++;

}
if( (d=->data) [1] .Namel!="-=-" && cnt!=0 )

{
d->table->setSpan (pos,i-cnt,1,cnt);

tabexl->merge (tabexl->row cnt, i-cnt, tabexl-

>row_cnt, i-1);

}
1f (cnt>0) cnt++;
if( (d->data) [1] .Namel!="--" && cnt==0 )

{
d->table->setItem(pos, i, new QTableWidgetItem (

(d=>data) [1] .Namel ) );



tabexl->write ( tabexl->row cnt, i, (d-
>data) [1] .Namel ) ;
}
}
if (cnt>0)
{
d->table->setSpan (pos,i-cnt,1,cnt);
tabexl->merge (tabexl->row cnt, i-cnt, tabexl-
>row _cnt, 1i-1);
}

tabexl->row cnt++;

for (i=0; i<d->data.size(); i++)
{
d->table->setItem(1l, i, new QTableWidgetItem ( (d-
>data) [1] .Name2 ) );

tabexl->write( tabexl->row cnt, i, (d->data) [i].Name2

) ;
}

for (i=0; i<d->data.size(),; i++)

{
//1f ((*vec table) [i].Data.toInt () !=1000)
d->table->setItem (2, i, new QTableWidgetItem (

QString ("%$1") .arg((d->data) [1] .Data.toString()) ) )=
tabexl->write ( tabexl->row cnt, i,
QString ("%$1") .arg((d->data) [1] .Data.toString()) )
}
tabexl->row cnt++;

tabexl->row cnt++;

void MainWindow: :CreateTableArr (Table Data t* d, QWidget

*parent, QVector< QVector<QVariant> > *data arr )

{

long 1i;



QString str = "Tabn." + d->table num+". "+d->table name;
d->label = new QLabel (str, parent);

d->table = new QTableWidget (parent);
d->table->setMaximumHeight ( (data arr->size()+3)*22);
d->table->setMinimumHeight ( (data arr->size()+3)*22);
d->table->setSizePolicy (QSizePolicy:  :MinimumExpanding,

QSizePolicy: :MinimumExpanding) ;

d->table->setRowCount ( (data arr->size()+2));
d->table->setColumnCount ( (*data arr) [0].size () );
QHeaderView *hwh=d->table->horizontalHeader ();
hwh->setVisible (true) ;
hwh->setSectionResizeMode (QHeaderView: : Interactive);
QHeaderView *hwv=d->table->verticalHeader () ;

hwv->setVisible (false) ;

tabexl->write( tabexl->row cnt, 1, str );

for (1=0; i<d->table->rowCount (); 1i++)
{
d->table->setRowHeight (i, 20);
}
long cnt=0;
for (i=0; i<d->data.size(),; i++)
{
if( (d=>data) [1] .Namel=="--" && cnt==0 )

{
d->table->setItem(0,i, new QTableWidgetItem( (d-

>data) [1] .Namel ) );
tabexl->write ( tabexl->row_cnt, i, (d-
>data) [i] .Namel );
cnt++;
}
if( (d->data) [i] .Namel!="--" && cnt!=0 )

{
d->table->setSpan(0,i-cnt,1,cnt);



tabexl->merge (tabexl->row cnt, i-cnt, tabexl-
>row _cnt, 1i-1);
cnt = 0;
}
if (cnt>0) cnt++;
if( (d->data) [1] .Namel!="--" && cnt==0 )

{
d->table->setItem(0,i, new QTableWidgetItem( (d-

>data) [1] .Namel ) );
tabexl->write ( tabexl->row cnt, i, (d-
>data) [i] .Namel );
}
//1f ((*vec table) [i].Data.toInt () !=1000)
// d->table->setItem (2,1, new QTableWidgetItem/(
QString ("%1") .arg((d->data) [1] .Data.toString()) ) );
}
if (cnt>0)

{
d->table->setSpan(0,i-cnt,1,cnt);

tabexl->merge (tabexl->row cnt, i-cnt, tabexl-
>row _cnt, 1-1);
}
tabexl->row cnt++;
for (i=0; i<d->data.size(),; i++)
{
d->table->setItem (1, i, new QTableWidgetItem ( (d-

>data) [1] .Name2 ) );
tabexl->write( tabexl->row cnt, 1, (d->data) [i].Name2
) 7
}

tabexl->row cnt++;
long 3j;

for (i=0; i<data_ arr->size(); 1i++)

{



d->table->setItem(2+i, 0, new QTableWidgetItem (

(((*data arr) [1]) [0]) .toString() ) )7

tabexl->write ( tabexl->row cnt, 0,
(((*data arr) [1]) [0]) .toString() );

for(j=1; j<(*data arr) [i].size(); J++)

{

QVariant wval (((*data_arr) [1])[]])
double val d = val.toDouble();
d->table->setItem(2+1i, j, new QTableWidgetItem (
QOString::asprintf ("%.1f", val d) ) );
tabexl->write ( tabexl->row cnt, I,
QString::asprintf ("3.1£f", val d) );
}
tabexl->row cnt++;

}

tabexl->row cnt++;



JNOJIATOK b
Buxigauit kox nmporpamu db_data.cpp

#include "db data.h"

#include <math.h>

#include <QtSgl/QSglDatabase>
#include <QtSgl/QSglQueryModel>
#include <QtSgl/QSqlError>
#include <QtSgl/QSglQuery>
#include <QtSgl/QSglRecord>

#include<QTextStream>

typedef struct
{

long Idx;

double Lat, Lon;
} Idx Lat t;

DB data::DB data()
{
db = new QSglDatabase;
*db = QSglDatabase::addDatabase( "QSQLITE" )

db->setDatabaseName ("..\\TableDSTU.db") ;

if( !db->open() )
{
QTextStream (stdout) << "Can't open DB " << db-
>lastError () .text () ;

return;



QVector<City data t> DB data::get City data()

{
QVector<City data t> res;

QSglQuery query( *db );
QString str;

str=QString ("SELECT Idx,City,Lat,Lon FROM City");

if( !'query.exec(str) )

{
// str = QString("Can't CREATE table \"$1\": %2")

// .arg( Variables->getName (var idx)
) .arg(query.lastError () .text())
QTextStream(stdout) << "get City data DB " << db-

>lastError () .text ()

}

else

QSglRecord rec = query.record():;
while (query.next())
{

City data t d;

d.Idx = query.value(0).toUInt();

d.Name = query.value(l).toString();

d.Lat query.value (2) .toDouble () ;
d.Lon = query.value(3) .toDouble();

res.append(d) ;

}

return res;



/) ====
QVector<TablelItem t> DB data::GetTable A(QString num table,
double city Lat, double city Lon, QString *table name)
{
QSglQuery query( *db );
QString str;

str=QString ("SELECT Name FROM TableName WHERE
TableNumber=%1") .arg (num table);
QVector<QVariant> resl = get Record( str );
// QTextStream (stdout) << "il " << resl[0].toString();
if (table name)

(*table name) = resl[0].toString();

QVector<TableItem t> table;
table = get TablelItem(num table);

QVector<Idx Lat t> tablel;

str=QString ("SELECT Table%1.Idx, City.Lat, City.Lon FROM
Table%1, City WHERE
Table3l.CityIndex=City.CityIndex") .arg(num table);
if( !'query.exec(str) )
{
QTextStream(stdout) << "get City data DB " << db-
>lastError () .text ()

}

else

QSglRecord rec = query.record():;

while (query.next ())



Idx Lat t d;
d.Idx

query.value (0) .toInt (),
d.Lat

query.value (1) .toDouble() ;
d.Lon = query.value(2) .toDouble();
tablel.append(d) ;

}
long i;
long idx minl=0;
double wval min = Distance 2Point(city Lat, city Lon,
tablel[0].Lat, tablel[O].Lon);
for (i=1; i<tablel.size(); i++)
{
double d = Distance 2Point (city Lat, city Lon,
tablel[i].Lat, tablel[i].Lon);
if(val min > d)
{
val min = d;

idx minl = 1i;//tablel[i].Idx;

// long city idx = tablel[idx minl].Idx;
/ /===
QTextStream(stdout) << "Table " << num table << " Idx="

<< tablel[idx minl].Idx <<endl;

str = QString ("SELECT ");

for (i=0; i<table.size(); 1i++)
str += table[i].Item + ((i==table.size()-1) ?
L,
str += QString (" FROM Table%l WHERE Idx=%2") .arg(

num_ table ).arg( tablel[idx minl].Idx );

QVector<QVariant> res = get Record(str);



for (int i=0; i<res.size (), i++)
{
table[i] .Data = res[i];

return table;

QVector<TableItem t> DB data::GetTable B appr (QString
num table, double city Lat, double city Lon, QString *table name)
{
QVector<Idx Lat t> tablel;
QVector<Idx Lat t> tableZ;
QSglQuery query( *db );
QString str;

| |=================
str=QString ("SELECT Name FROM TableName WHERE
TableNumber=%1") .arg (num_ table);
QVector<QVariant> res name = get Record( str );
// QTextStream(stdout) << "il " << res name[0].toString();

if (table name)

(*table name) = res name[0].toString();
[ [================
str=Q0String ("SELECT Table%1.Idx, City.Lat, City.Lon FROM
Table%1, City WHERE Table%1l.CityIndex=City.CityIndex AND
City.Lat<%2").arg(num table) .arg(city Lat);
if( !'query.exec(str) )
{
QTextStream(stdout) << "get City data DB " << db-

>lastError () .text () ;

}

else

QSglRecord rec = query.record():;



while (query.next ())
{
Idx Lat t d;
d.Idx

query.value (0) .toInt () ;
d.Lat = query.value(l).toDouble();

d.Lon = query.value(2) .toDouble();
tablel.append (d) ;

}
str=QString ("SELECT Table%1l.Idx, City.Lat, City.Lon FROM

Table%1, City WHERE Table%1l.CityIndex=City.CityIndex AND
City.Lat>=%2") .arg(num table) .arg(city Lat);
if( !'query.exec(str) )
{
QTextStream(stdout) << "get City data DB " << db-
>lastError () .text () ;

}

else

QSglRecord rec = query.record():;
while (query.next())

{
Idx Lat t d;

d.Idx query.value (0) .toInt () ;

d.Lat = query.value(l).toDouble();

d.Lon = query.value(2) .toDouble();
table2.append(d) ;

long 1i;

long idx minl=0, idx min2=0;

//idx minl = tablel[0].Idx;

double wval min = Distance 2Point(city Lat, city Lon,
tablel[0].Lat, tablel[0O].Lon);

for (i=1; i<tablel.size(); i++)



double d = Distance 2Point(city Lat, city Lon,
tablel[i].Lat, tablel[i].Lon);
if(val min > d)
{
val min = d;

idx minl = i;//tablel[i].Idx;

}
//idx min2 = table2[0].Idx;
val min = Distance 2Point (city Lat, city Lon,
table2[0].Lat, table2[0].Lon);
for (i=1; i<table2.size(); i++)
{
double d = Distance 2Point (city Lat, city Lon,
table2[i].Lat, table2[i].Lon);
if(val min > d)
{
val min = d;

idx min2 = 1i;//table2[i].Idx;

// QTextStream(stdout) << "il " << idx minl<< "i2 " <<

idx min2;

double dl, d2, koef;

dl = Distance Z2Point (city Lat, city Lon,
tablel[idx minl].Lat, tablel[idx minl].Lon);

dz = Distance Z2Point (city Lat, city Lon,
table2[idx min2].Lat, table2[idx minZ2].Lon);

koef = dl1/(d1+d2);

QVector<TableItem t> table;
table = get Tableltem(num table);



QVector<QVariant> res;

str = QString ("SELECT ");

for (i=0; i<table.size(); 1i++)
str += table[i].Item + ((i==table.size()-1) ?

e, ")

str += QString (" FROM Table%l WHERE
Idx=") .arg(num table);//.arg(tablel[idx minl].Idx);

QVector<QVariant> resl = get Record( str +
QString ("%1") .arg(tablel[idx minl].Idx) );

QVector<QVariant> res?2 = get Record( str +

OString ("%1") .arg(table2[idx min2].Idx) );

QTextStream(stdout) << "Table " << num table << " Idxl="
<< tablel[idx minl].Idx << " Idx2= " <<

table2[idx min2].Idx<<endl;

//QVector<QVariant> result;

for (1=0; i<resl.size(); 1++)

{
double delta;
delta = res2[i].toDouble() - resl[i].toDouble();
double d = resl[i].toDouble() + delta*koef ;
table[i] .Data = QVariant (d);

}

return table;

QVector<TablelItem t> DB data::GetTable C(QString num table,
double city Lat, double city Lon, QString *table name, QVector<
QVector<QVariant> > *data res)

{

QSglQuery query( *db );
QString str;



e
str=QString ("SELECT Name FROM TableName WHERE
TableNumber=%1") .arg (num table);
QVector<QVariant> res name = get Record( str );

if (table name)

(*table name) = res name[0].toString();

//44, 46, 48, 50

long Latl, Lat2;

if(city Lat < 44.0) { Latl = 44; Lat2 = 46; }
else if (city Lat >= 44.0 && city Lat < 46.0)
{ Latl = 44; Lat2 = 46; }

else if (city Lat >= 46.0 && city Lat < 48.0)
{ Latl = 46; Lat2 = 48; }

else if (city Lat >= 48.0 && city Lat < 50.0)

{ Latl = 48; Lat2 = 50; }
else

{ Latl = 48; Lat2 = 50; }
[ [ =mmmmmmmmmm e

QVector<TableItem t> tablel;

str=Q0String ("SELECT Idx,Item,Namel,Name2?2,Name3 FROM Name

WHERE TableNumber=%1 AND (INSTR ( Item, 'Lat%2") > 0 OR
Item='Interval')") .arg(num table) .arg(Latl);

if( !'query.exec(str) )
{
QTextStream(stdout) << "get City data DB " << db-
>lastError () .text ()

QTextStream(stdout) << "Reqg: " << str<<endl;

else

QSglRecord rec = query.record():;



while (query.next ())

{
TableItem t it;
it.Idx = query.value(0).toInt();
it.Item = query.value(l).toString():;
it.Namel = query.value(2).toString();

it .Name?2 query.value (3) .toString() ;
it.Name3 = query.value (4) .toString();

tablel.append(it);

}
QVector<TablelItem t> table2;
str=QString ("SELECT Idx,Item,Namel,Name2,Name3 FROM Name

WHERE TableNumber=%1 AND (INSTR ( Item, 'Lat%2') > 0 OR
Item='Interval')") .arg(num table).arg(Lat2);

if( !'query.exec(str) )
{
QTextStream(stdout) << "get City data DB " << db-
>lastError () .text ()

QTextStream(stdout) << "Reqg: " << str<<endl;

else

QSglRecord rec = query.record():;

while (query.next())

{
TableItem t it;
it.Idx = query.value(0).toInt();
it.Item = query.value(l).toString();

it.Namel = query.value(2).toString();
it.Name2 = query.value(3).toString();
it.Name3 = query.value (4).toString();

table2.append(it) ;



double dl, d2, koef;

dl = Distance 2Point(city Lat, city Lon, Latl, city Lon);
d2 = Distance 2Point(city Lat, city Lon, Lat2, city Lon);

koef = dl1/(d1+d2);

//:::::::::::::::::::::::::::::::::::
//:::::::::::::::::
// QVector< QVector<QVariant> > table;
QTextStream(stdout) << "Table " << num table << " Latl="
<< Latl << " Lat2= " << Lat2<<endl;

mww

mww

" "
")

" "
",

str = QString ("SELECT ") ;
for (1=0; i<tablel.size(); 1++)

str += tablel[i].Item + ((i==tablel.size()-1)

str += QString (" FROM Table%1l") .arg(num table);

QVector<QVariant> resl = get Record( str );

str = QString ("SELECT ");
for (1=0; i<table2.size(); i++)

str += table2[i].Item + ((i==table2.size()-1)

str += QString (" FROM Table%l") .arg(num table);

QVector<QVariant> res2 = get Record( str );

//QVector<QVariant> result;
long 3j;
if( data_res )
{
for (i=0; i<resl.size(); i+=tablel.size())

{

QVector<QVariant> t sub;



int interval = resl[i].toInt();
if (interval == 24)

t sub.append( QString ("Yceoro") );
else if(interval == 25)

t sub.append( QString ("Cepenua") );
else

t sub.append( interval );

double delta;

for(j=1; j<tablel.size(); Jj++)
{
delta = res2[i+j].toDouble () -
resl[i+j].toDouble ()
double d = resl[i+j].toDouble() + delta*koef

t sub.append( QVariant(d) );

}
data res->append( t sub );

return tablel;

QVector<TableItem t> DB data::GetTable B near (QString
num table, double city Lat, double city Lon, QString *table name)
{
QVector<Idx Lat t> tablel;
QVector<Idx Lat t> table2;
QSglQuery query( *db );
QString str;

str=QString ("SELECT Name FROM TableName WHERE

TableNumber=%1") .arg (num_table);



QVector<QVariant> res name = get Record( str );
if (table name)

(*table name) = res name[0].toString();

str=QString ("SELECT Table%1l.Idx, City.Lat, City.Lon FROM
Table%1, City WHERE Table%1l.CityIndex=City.CityIndex AND
City.Lat<%2") .arg(num table).arg(city Lat);
if( !'query.exec(str) )
{
QTextStream(stdout) << "get City data DB " << db-
>lastError () .text () ;

}

else

QSglRecord rec = query.record();
while (query.next ())
{

Idx Lat t d;

d.Idx = query.value(0).toInt();

d.Lat = query.value(l).toDouble();

d.Lon = query.value(2) .toDouble();

tablel.append(d) ;

long 1i;
long idx minl=0;
//idx minl = tablel[0].Idx;
double wval min = Distance 2Point(city Lat, city Lon,
tablel[0].Lat, tablel[0O].Lon);
for(i=1; i<tablel.size(); i++)
{
double d = Distance 2Point(city Lat, city Lon,
tablel[i].Lat, tablel[i].Lon);
if(val min > d)

{



val min = d;

idx minl = i;//tablel[i].Idx;

QVector<TableItem t> table;

table = get TablelItem(num table);

QVector<QVariant> res;

str = QString ("SELECT ");

for (1=0; i<table.size(); i++)
str += table[i].Item + ((i==table.size()-1) ?
e,
str += QString (" FROM Table%1 WHERE
Idx=") .arg(num table);//.arg(tablel[idx minl].Idx);
QVector<QVariant> resl = get Record( str +

QString ("%1") .arg(tablel[idx minl].Idx) );

QTextStream(stdout) << "Table " << num table << " Idxl="

<< tablel[idx minl].Idx << endl;

for (1=0; i<resl.size(); 1++)
{

table[i] .Data = QVariant( resl[i].toDouble() );
}

return table;

QVector<TableItem t> DB data::get Tableltem(QString
num_table)

{



QString str;
QVector<TableItem t> table;

str=QString ("SELECT Idx,Item,Namel,Name2,Name3 FROM Name
WHERE TableNumber=%1") .arg(num table);

Q0SglQuery query( *db );
if( !'query.exec(str) )
{
QTextStream(stdout) << "get City data DB " << db-
>lastError () .text () ;

QTextStream(stdout) << "Req: " << str<<endl;

else

QSglRecord rec = query.record();

while (query.next ())

{
TableItem t it;
it.Idx = query.value(0).toInt();
it.Item = query.value(l).toString();

it.Namel = query.value(2).toString();
it.Name2 = query.value(3).toString();
it.Name3 = query.value (4).toString();

table.append(it) ;

}

return table;
}
QVector<QVariant> DB data::get Record(QString req)
{

QVector<QVariant> res;

QSglQuery query( *db );

if( !'query.exec(req) )

{



QTextStream(stdout) << "get City data DB " << db-

>lastError () .text () ;
QTextStream(stdout) << "Reqg: " << reg<<endl;
}
else
{
QSglRecord rec = query.record();

while (query.next ())

{
for (int 1i=0; i<rec.count(),; i++)
{

res.append( query.value (i) );

}

return res;

double DB data::Distance 2Point (double 1latl, double 1lonl,
double lat2, double lon2, double *alpha)
{
const double Earth a = 6378137.0; // OCHOBHEE MOJyOCH
const double Earth b = 6356752.314245; // HeoCHOBHHE
MoJIyOCHU
const double Earth e2 = 0.006739496742337; // Ksazmpart
SKCLUEHTPUYHOCTU BIIUICOUIA
const double Earth f = 0.003352810664747; // BrelpaBHMBaHUE
DILTIUINICONTA

const double GRAD2RAD = M PI/180.0;

double fdLambda = (lonl - lon2) * GRAD2RAD;
double fdPhi = (latl - lat2) * GRAD2RAD;
double fPhimean = ((latl + lat2) / 2.0) * GRAD2RAD;

double fTemp = 1 - Earth e2 * (pow(sin(fPhimean), 2));
double fRho = (Earth a * (1 - Earth e2)) / pow(fTemp,



double fNu = Earth a / (sqrt (1 - Earth e2 *
(sin (fPhimean) * sin(fPhimean))));

double fz = sqgrt(pow(sin(fdphi / 2.0), 2)+cos(lat2 *
GRAD2RAD) * cos(latl * GRAD2RAD) *pow (sin (fdLambda / 2.0), 2));

if(fz>1) fz=1;
else 1if(fz<-1) fz=-1;

fz = 2 * asin(fz);

if (alpha!=nullptr)
{
*alpha = fz;

double fAlpha, sinfz=sin(fz);

1f( sinfz!=0.0 ) fAlpha = —cos(lat2 * GRADZ2RAD) *
sin (fdLambda) / sin(fz);

else fAlpha = 0;
if (fAlpha>1) fAlpha=1;
else if (fAlpha<-1) fAlpha=-1;

fAlpha = asin(fAlpha);

double fR = (fRho * fNu) / ((fRho * pow(sin(fAlpha), 2))
+ (fNu *pow (cos (fAlpha), 2)));

return (fz * fR);



