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Po3paxynkoBo-rpagiyna podora
3 KYPCY Inrpockomnist 6i000’€KTiB Ta MeTOAU BinoOpaxenns oioingopmanii

MeToa npsiMoi Ta 3BOPOTHOI MPOEKUil VISl PEKOHCTPYKIil 00pa3y

Meta podoTn

O3HalOMUTHUCSA 3 OCHOBHMMH METOJaMU PEKOHCTPYKIII 00pa3iB B PEHTTEHIBCHKIM
Tomorpadii.

KopoTki TeopeTnuHi BizoMocTi

TeopeTnyHUMU OCHOBAMHM METOJIIB PEKOHCTPYKIli 00pa3sy B PEHTTEHIBCHKIN
tomorpadii € neperBopeHHs1 PajoHa, sike 00rpyHTOBY€ B3a€MHO-OJHO3HAYHY BIANOBIAHICTH
MDK ~ KapTHHOIO  PO3MOAUICHHA  KOC(IIIEHTIB  MOCIA0JICHHA  PEHTI€HIBCHKOTO
BUIIPOMIHIOBAHHS 1 KOHTUHYYMOM IIPSIMUX MTPOEKIIHM LIbOTO pO3MOALIEHHS.

3acTocyBaHHS TIEpeTBOpeHHsA PajoHa B aHaNITUYHOMY BUIJISAL, B 3arajJbHOMY
BUIIAJIKY, 3yCTPIYa€ HACTLIIBKU BEIMKI MAaTEMATUYH1 CKJIATHOCTI, 110 Ha MIPAKTHUI HIKOJIHU HE
BUKOPUCTOBYETHCS.

Ha mpaktuii BHUKOPUCTOBYIOTh JUCKPETHI HAOJMXKEHHS LbOrO IEPETBOPEHHS
(oOMexeHa NHMCKpPETHA KUIBKICTh MPSMUX TPOEKINi, KOXXKHA 3 SKUX YTBOPIOETHCSA 3a
3HAYEHHSAMH Ha TUCKPETHIN MHOXHUHI JETEKTOPIB).

[{i mpakTU4IH1 METOAU PEKOHCTPYKIIii 00pa3y yTBOPIOIOTh IPYITY 3 TPHOX METOIIB:
1. MeTox mMpsIMOT — 3BOPOTHOT MPOEKIIIT;
2. MeTOoJI PSAIMOi — (PUTBTPOBAHOT 3BOPOTHOT MPOEKIIii;

3. METOJ, PEKOHCTPYKIIii B 00J1acTi mepeTBopeHHs Dyp'e.



MeToa npsiMOi — 3BOPOTHOI NPOEKITil

IIpsima npoekIis

JIJ1sl TIOSICHEHHST CYTi METOy PO3IVISTHEMO CITOYATKy MPOIENypy OTPUMAHHS TMPSMOi
npoexkiii (puc.1).
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Hexaii HepiBHOMIpHICTh TOMOIpadiyHOTO PO3TUHY 3ajaHa MUTOMHUM TOCJIa0JEHHIM
inTencuBHOCTI PTI mpomenst p;, BIAHECEHWM [0 OJWHHMIN ILIOINI, MPEICTaBIISIE COOOIO
kBagpat (puc.l). Jns nmpocTotu UntocTpaliii BBaXKaTUMEMO, 1[0 MUTOME MOCTA0NCHHS Uy =
0.

Toni mpu mokpokoBomy pyci cuctemu PTIT TpyOka — neTekTop oTpuMaemMo MNpsMy
MIPOEKIIit0 cymapHoro mociabnenus inTeHcuBHOCTI PTIT mpomensipys,. [Ipu obepTi cucremu
TpyOKa — aerekTop Ha 90° aHANIOTiYHUM YMHOM OTPUMAEMO MPOEKIIIO Uy, HA BICH Xp., IPU
00epTi Ha MEBHUH KYTA@® 0TpUMAEMO MPOEKUIIO Uyi. Ha mpakruii Takux npoekuin (mpu
neBHOMY Kpoti A@® o0epTy cuctemu TpyOKa — IETEKTOp) 3HIMAIOTh JICKUTbKA JIECATKIB, M0
3abe3reuye 3aI0BIIbHY PO3UIBHY 3/IaTHICTh PEKOHCTPYHOBAHOTO 00pa3y.

3BOPOTHA NMPOEKIifA

JI71s1 TOsICHEHHSI METO1Y 3BOPOTHOI MPOEKIIii po3TyiTHEMO (haHTOM puc.2.
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Jlis  oTpuUMaHHS pPEKOHCTpPYyHOBaHOrO 00pa3dy MOTpIOHO Ha TycTHHd (aHTOM
CIIPOCIIIIOBAaTH MPOEKIlli, OTpUMaHi MeTojoM mpsMoi mpoekii. Ha puc.2 300pakeHo ABi
npoekuii 4(xq), U(X,), aki Oyno orpumano Ha puc.l.

[{1 mpoekuii mnepeHocsAThCA Ha NycTuid (aHToM. B MicHsx HakiIajaHHA PI3HHUX
NpOEKIl 3HAUeHHS Uy; AoAaroThbea. Ha puc.2 Bxke 3 ABOX NpOEKIi oTpumaemo obOpas
kBajapata (puc.l) 3 cymapHuM koedimieHToM nociaadnenus y = 2A. Ilpu Benukiit KiTbKOCT1
3BOPOTHUX TMPOEKLIA KOHTPACT OTPUMAHOrO KBajpara (BIAHOCHO «XBOCTIBY» 3
koediienTaMu A) 30UTbIIYEThC.



Jipkonoxiouui apredakT

Meton mpsiMoi — 3BOPOTHOI TMPOEKIi 3yCcTpiyae TPYAHOII TPH OTPUMaHHI
PEKOHCTPYHOBaHOTO 00pa3zy, KoM KoedIilieHTH MociaabieHHs s pi3HUX IpadoeIeMeHTIB

IIyKaHOTO o0pa3y MayXKe CHIBHO pO3PI3HAIOThCA. Tak, Ha puc.3 300paxkeHo Ba

rpadoenementu. KBaapar, ajis SKOT0 Ha TPOCKINISAX Uy TOPIBHIOE 2 Ta KPYr HEBEITHKOTO
paziycy, ajie 31 3HaUCHHSIM [y Ha TIpoeKIiii, o gopiBHioe 100.
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B 1ipomy pasi 3BOpoTHA MPOEKIIis Bif ABOX MPOEKIi U(Xq), U(X,) Mae BUTISA puc.4.

Ux1
u=4 =100
u=2" / D
\:\§\\\ / \ﬁ \\\ \\‘ HEl:l—z
- // / - —
=2 />«£¢,, C \u=100 M51,2=100
u=200
Hx2 L52,2=100
P X
Z
- X2

Puc.4



3 puc.4 BUAHO, 110 HaBiTh Npu 50 3BOPOTHUX MPOEKIIIAX «BEIUKUN» KBaJIpaT Oyje
MaTu Koe(iieHT nocnadiaeHHs («piBeHb ciporoy), mo aopisHioe 100, B TOM Yac sIK KOXKEH
«XBICT» JIJIs €JIeMEHTa U, (TIpU OJHIM MPOEKIIii) Ma€e Take came 3HaYCHHSI.

To0T0, BpaxoByrOUrd OOMEXKEHUN TUHAMIYHUN J1ara3oH 300pakKeHHSI Ta HOPMYBaHHSI
pE3yNbTATIB HAKJIAJAHHS 3BOPOTHUX MPOEKIid (mpu skux XBocTH 3 U = 100 He moBWHHI
OyTH TOMITHHMH Ha PEKOHCTPYHOBAHOMY 00pa3i) MalleHbKHi TpadoelieMeHT 3 piBHEM
«ciporo» 100 Ha mpoekuii Mpu 3BOPOTHINM MPOEKILIi «3acBITiOe» ekpad (pantom). Ha
pe3yabTyrouoMy (aHTOMI BiOOpa3WThCS TIIBKH IIEM €JIeMEHT, B TOM Yac sIK KBajpaTa He
Oyne BuaHO. Lle BimoBiae 3aciIICHHIO OKa, BUKJIMKAHOMY TOTJISIIOM Ha COHIIE, KOJIH OKO
KpIM COHIITHIYOTO BXe He Oaumth. Tomy 1e apredakt (MEepemIkoay IITYYHOIO
MOXO/[KEHHS, 3YMOBJICHY OOpaHUM METOJOM PEKOHCTPYKINI 1 BiJOOpa’KeHHS) HAa3UBAIOTh
«GIPKONOIIOHUM.

BincTopouenus B oopasi 3ipkonoaionoro apredaxkry. RAMP diabTpanis

Jnst 6oporbOu 3 3ipKOMOAIOHMM apTedakTOM BHKOPUCTOBYIOTH TOIEPEIHIO
GuUIbTpalil0 KOXHOI NOpoeklii (QuUIbTpoM, sKUH Mae Koe(illeHT Tnepenaydi puc.S5a
(RAMPinbTp).
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Puc.5
IMnynbcHa XapakTepucTUKa TaKoTo (QUIBTPY MpeacTaBieHa Ha puc.S0.

Buxonsiun 3 BH3HAYCHHS IMIYJIBCHOI XapaKTEPUCTUKH, BUIHO, IO JYXKE BEIHKE
3Ha4YeHHS K Ha BXoJl (inbTpa macte 1 Ha #oro Buxoai. KpiM TOro, HasBHICTh BiI'€éMHUX
XBWJIb 32 MEPIINM €IeMEHTOM (pHuc.50) 4acTKOBO KOMIIEHCYE «XBOCTHY» 3BOPOTHOI MPOEKITii
JUTSI HIIAX TPOEKINH IICHTPaIbHOTO CErMEHTA.

Ha nmpakTuili BUKOPUCTOBYIOTh HAOIMKEHHS IMITYJIBCHOT XapaKTEPUCTUKU Y BUTIISII
TPhOX AUCKPETHUX BIMTKIB [-1, 3, -1], 1110 q0CTaTHRO 10OpE 3MEHIIYE YK€ BUCOKI BUKHIH
U Ha TIPOCKITIT y.

B cyuacniii PTI" Tomorpadii meron mpsimoi — (ibTpoBaHOI 3BOPOTHOI MPOEKIi €
OCHOBHUM METOJOM PEKOHCTPYKIIIT 300pakeHb.



MeToa peKOHCTPYKII B 00J1acTi neperBopeHHTa Dyp'e

Jl1st peKOHCTPYKIIT B 00acTi neperBopeHHs Dyp'e BUKOPUCTOBYETHCS 3B’ SI30K MIXK
JBOBUMIPDHUM CIEKTPOM KapTUHHM pO3MOAUIEHHS [ B TOMOIpaiuyHOMY pO3THHI 1
OJJTHOBUMIPHHUMH CHEKTPAMH MPOEKIIIil.

Tak, axmo 3HaiiTH meperBopeHHs Dyp'e ycix MPOEKIid 1 pO3MICTUTH iX Mg TUMHU
caMUMHM KyTaMH J10 0a30BOi oci KoopauHAT (Ha IUTOIMHI TepeTBopeHHs Dyp'e), mo i
MPOEKIIi BIIHOCHO 0a30BO1 OC1 B HATYPAJIbHUX KOOPAMHATAX, TO OTPUMAEMO (3 TOUHICTIO J10
KOHCTaHTH) IBOBUMIpHE nepeTBopeHHst Dyp'e ToMorpadiqHoro po3tuny (puc.6).
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ToOTO po3THH crekTpa (paHTOMY Sx,y(ij, ja)y) B3/IOBXK OCl Wyq 3 TOYHICTIO 0

KOHCTaHTH k,crmiBHagae 3i cekTpoM mpoeKiii Sy 1 (fwy ).



Takum 4yuHOM, 3BOpoTHe meperBopeHHs Dyp'e Bim (anToMa, yTBOPEHOrO
OJIHOBUMIPHUMHU TIEepeTBOpeHHsIMU Dyp'e BiA Mpoekiiid (puc.6B) 3 TOUHICTIO 10 KOHCTaHTHU
CHIBIa/Ia€ 3 KAPTUHOI po3moAiLTy p(x,y) Ha puc.6a.

Ileti MeTon TakKoXX OCTaHHIM 4YacoM (pa3oM 3 METOJOM IMpsAMoi — (uIbTpoBaHOT
3BOPOTHOI MPOEKII1i) BUKOPUCTOBYIOTh B JEIKUX Cy4aCHUX TOMOrpadax.

Bukonanus poooTu

1. Osnatiomnennss 3 memooom npimoi — 360pomHOI npoexyii, Gitemposanoi
360POMHOL NPOEKYLi, PEKOHCMPYKYIEIO 3 BUKOPUCAHHAM nepemeopenHs Dyp'e.

Ha xkpyrnmomy QanToMi 3amaTé HEOJHOPITHOCTI 3a BapiaHTOM 3aBlaHHA (B
Creliagi30BaHOMY IPOrpaMHOMY 3a0€3I€UEHHI — B3SITH Y BUKJIaJa4a).

KinbkicTp Kyt mix KinbkicTp
IIPOCKITIH MIPOCKIIISIMU JIETEKTOPIB
7 61

23 18 8:16:32:64:128

60 7

BukoHaTH peKOHCTPYKIIIO AEKIIbKOMAa METOJJAMUA — METOAOM MPSIMOI — 3BOPOTHOT
MpoeKIii, GLILTPOBAHOI 3BOPOTHOI MPOEKIIii, TBOBUMIPHOI peKOHCTPYKIIli 3a Dyp'e
3 PI3HOI0 KUIBKICTIO MPOEKI[iH, PI3HUMU 3HAYCHHSIMHU KYTIB MDK HHUMHU Ta PI3HOIO
KUIBKICTIO JIETEKTOPIB.

Meton ¢inbTpoBaHOi 3BOPOTHOI MPOEKINT MpoBeCTH 3 BUKOpUCTaHHSIM RAMP—
¢binpTpa 3 iMmynbCHOI0O XapakTepuctukoio [-1; 3;-1] (HoMep HYJIbOBOr0 BiLTIKY
=2).

[IpencraButu o0Opa3u Ta pPEKOHCTPyHOBaHI BciMa 3a3HAYEHUMHU METOAAMU

300pa)KE€HHA 3 PI3HOIO0 KUIBKICTIO JETEKTOPIB, MPOEKUINA Ta PI3HUMH 3HAYECHHSIMU
KyTiB MK mpoekiisiMu. [lopiBHSATH OTpuMaHi pe3yiabTaTH 1 3pOOUTH BUCHOBKH,
MpeACTaBIeH] Y BUTJIS1 TaOIHIT.

Ne | K-1p K-1p BucHoBKkH (JIoKamizaiis HEOTHOPITHOCTEH, YITKICTh
ILI. | MPOCKIIIH, | IETEKTOpIB | KOHTYpPiB, BHsBJICHHSA (OpMH, 3arajbHa SKICTh
KyT  MiX pEeKOHCTP. 300p.)
HUMU
[Ipsima 3BopoTHa | DinbTpoBaHa | /[BoBUMipHa
MPOEKIIIst MIPOEKIIIst Dyp'e
1. | 7;61 8
2. | 761 16
3. 17,61 32




29. 1 60;7 64
30. | 60,7 128

2. Oyinka enaugy 3ipkonodionoco apmepaxmy.
Jlns OWiHKM BIUIMBY 3ipKOmoAiOHOro aptedakTy  3amatd Ha (aHTOM1 BI
HEOMHOPIMHOCTI BEJIMKOTO pajiycy Manoi iHTeHcuBHOCTI Upip = 5 Ta
HEOJHOPIAHICTh MAJIOro pajaiycy BEJIHMKOI IHTEHCHBHOCTI (y BHUIUIAAI KpaIlKH)
Umax = 1000.

PiBenn «ciporo» KinbkicTh Kyt mix KinbkicTh
HEOHOP1THOCTEH MIPOCKIIIH MIPOCKIISIMU JIETEKTOPIB
BukoHath pEeKOHCTPYKINIO METOAOM TIPSAMOi — 3BOPOTHOI TPOEKIii Ta

(b1IbTPOBAHOI 3BOPOTHOI MPOEKIIII.

2.1. Meron ¢insTpoBaHOi 3BOPOTHOI MPOEKIIi MPOBECTH 3 BUKOPUCTAHHSAM
RAMP—o¢inbTpa 3 iMIOyIbCHOO XapakTepucThkow [-1; 3;-1] (HoMep HYJILOBOIO
BiUTIKY =2).

BinoOpa3uTtu, MOpiBHATH OTpUMaH1 pe3yJIbTaTu JUIsl METONY MpPsIMOi — 3BOPOTHOI

MpoeKIii Ta MeToay (uUIBTPOBaHOI 3BOPOTHOI MPOEKINi JJIsI PI3HOI KIIBKOCTI
MPOEKIIiH Ta KIJTbKOCTI JETEKTOPIB, 3pOOUTH BUCHOBKH.

KouTpoJabHi 3anuTanHsg 10 po00TH
[TosicHiTh Ipouenypy orpumanHs npoekuii B PTT Tomorpadii.

B womy nonsirae cyTh METOAy 3BOPOTHOT MPOEKIIii.
B yomy nonsirae cyth 31pKono1i0HOro apTedaxry.

> whe

[TosicHiTh, sskuM unHOM RAMP (inbTp (HaBeniTh HOro KOePIIieHT mepeaadi Ta

IMITYJIbCHY XapaKTEPUCTUKY) CIIPUSIE JIIKBIIALIT 31pKOMOAIOHOT0 apTedaKTy.

5. Mosicuith, yomy 3amaui PTT" tomorpadii BIAHOCATH A0 MOraHO 3yMOBIEHHUX
MaTeMaTUYHUX 3a/1a4.

6. IlosicHITh, SKMM YMHOM 1 Ha OCHOBI SIKOI BJIACTUBOCTI BHUKOHYIOTH

PEKOHCTPYKIIiIO B 001acTi meperBopeHHs dyp'e.



