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Tonorpadus — Habop
TEXHOJOTUU JI1 TOUYHOU
3aIMCH, BOCIIPOU3BEACHUS
U rnepepopMUpPOBaAHHUS
BOJIHOBBIX ITOJICH.

[ onorpadusi-meton
MOJYy4YCHHUS] 00BEMHOIO
N300pakKeHUs OOBEKTA,
OCHOBAHHbBIN HA
MHTEpPEPEHIIMN BOJIH.




JlaHHbIM MeToT ObLT TIpeaioxkeH B 1947 rony
Jl>uHucoM ["'abopom, OH ke BBENT TEPMUH
roJorpamMMa M HoJIy4rl «3a U300peTeHue u
pa3BUTHE roJ0TpaUIYECKOro MPUHIIATIA
HoOenesckyto npemuto no ¢pusuke B 1971 rony.

T'osrorpamMma - 3T0 0COOBIN TUIT TPEXMEPHOIO
POCILUPYEMOTO N300pAKEHMS, IPOU3BOIUMOIO
Jy4OM YHUCTOTO JIA3EPHOIO CBETA.




ITepBas ronorpamma Obiia roiaydeHa B 1947 rony Jdennucom I'abopom B xoje
HKCTIEPUMEHTOB 1O MOBBIIIEHUIO Pa3pelIatoie CIOCOOHOCTH 3JIEKTPOHHOIO MUKPOCKOTIA.

ITocne co3ganus B 1960 rogy KpacHbIX pyOMHOBOIO U I'eJIUi-HEOHOBOIO J1a3€POB,
rojiorpadusi Hayajla ”THTEHCUBHO pa3BUBAThHCH.

B 1967 romy pyOMHOBBIM Jia3epOoM ObLI 3aIKCaH MEPBbINA roJorpapuueCcKuil MOPTPET.

B pesynbrare qiutenbHoi padothl B 1968 roay FOpuii Hukonaesuu JIeHUCIOK MOJTYUYMIT
BBICOKOKAQUE€CTBEHHBIE TOJIOTPAMMBbI, KOTOPbIE€ BOCCTAHABIMUBAIN U300paKEHUE, OTpaXKasi
Oebli cBeT. J1Jisi 3Toro UM ObLIa pa3paboTaHa CBOSi COOCTBEHHAsI CXeMa 3aIlKCcH roJIorpaMM.
JTa cxeMa Ha3bIBaeTCs cxeMou JleHucroka

B 1977 roxy Jnona Kpocc co3man Tak Ha3bIBAEMYIO MYJIBTUIUICKCHYIO TOJIOTPAMMY.
MynbTuILIEKCHAS rojaorpadus NPeBOCXOAUT MO Ka4€CTBY BCE OCTAIbHBIE CIIOCOOBI CO3aHUSs
00BEMHBIX M300paKEHUI OJHAKO OHA BCE paBHO Jlajieka OT TPaJAUIIMOHHBIX METOA0B
roixornadum mo peaIuCTHYHOCTH.




B 1962 rony Ob11a co3mana cxema

3aIIMCH TOJIOTPAMM OMMETTA
JlewTa u FOpuca Ynarauekca B
KOTOPOU 3alKChIBAIOTCS
MPOITYCKAIOIIHE IOJI0rPaMMBbl
P BOCCTAHOBJICHUH
roJIOrpaMMBbl CBET ITPOITYCKAIOT
yepe3 (OTOIIACTUHKY, XOTS
YacCTh CBETA OT HEE OTPAKAETCA
1 TaKXKE€ CO3a€T N300paKEHHUE,
BUAMMOE C IPOTHBOIIOI0KHOM
CTOPOHBI).

B 3Tou cxeme 3anucu Jiyd jasepa
JEINTCS CIENUAIBHBIM
ycrporctBoM. Ilocie aToro nyuun
C IIOMONIBIO JIMH3 PACIIUPSIOTCS U
C IIOMONIBIO 3€PKAJI HATPABIISIOTCS
Ha O0OBEKT U PETUCTPUPYIOIIYIO
cpeay. OOe BoHBI (0OBEKTHAS U
OMOpPHAasi) MaJar0T Ha MUIACTUHKY C
OJIHOW CTOpPOHBI. [Tpu Takou cxeme
3anucu (popmMupyercs
MIPOITYCKAIOIIAs roJIoTpaMma,
TpeOyroIas 11 CBOETO
BOCCTAHOBJICHHUSI NICTOYHHUKA CBETA
C TOM XK€ JUIMHOM BOJIHBI, HA
KOTOPOM MPOU3BOANIACH 3AIUChH, B
ujeane — jasepa.
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B 1962 r. coBeTckuii pu3uk
IOpuit HukomaeBnu JleHUCIOK
MPEAI0KNAI TIEPCHEKTUBHBIN
METO/I roforpaduu ¢ 3alrchio B
TpeXMEpHOU cpele. B aTtou
CXEME JIyd JIa3epa pacIIupseTcs
JIMH30M U HAIIPABIISAETCS
3epKajoM Ha (DOTOMIACTUHKY.
YHacte nyya, poiieaias yepes
He€, OCBEIAEeT OOBEKT.

B 3T0M cXeMme 3anmnCchIBAETCs OTPaXKaroas
rojorpaMmma, KoTopasi CaMOCTOSITEJIbHO
BBIPE3aET U3 CILJIOIIHOIO CIIEKTPa Y3KUIM
YYaCTOK M OTPa)xaeT TOJIbKO €ro (T.O.
BBINOJIHSS POJIb CBeTODMILTpa). biaaromaps
3TOMY HM300paKEHHE rOJIOrPaMMBbl BUJTHO B
OOBIYHOM OEJIOM CBETE COJIHIIA MJIU JIAMIIEL.
OTa cxemMa OTJIIMYaeTCs MpeiesIbHON
IPOCTOTOM U B CIy4Yac MPUMEHEHUS
MOJYITPOBOHUKOBOTO JIa3€pa CBOJIUTCS K
OJIHOMY JIMIIIb JIa3€Py U HEKOTOPOIl OCHOBBHI,
Ha KOTOPO# 3aKperuisieTcs jJa3ep, MIacTuHKa 1
00BbEKT. UIMEHHO TaKHhe CXEMbI MPUMEHSIOTCS
P 3aIUCH JTIOOUTEITHCKUX TOJIOTPAMM.
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B 1977 rony JInona Kpocc
CO31aJI TAK HA3bIBAEMYIO
MYJIBTUILUIEKCHYO TOJIOTPAMMY.
OHa NpUHIUIHAATBHO
OTJINYAeTCS OT BCEX OCTaIbHBIX
roJIOTPaMM TE€M, YTO COCTOUT
13 MHOXXECTBA (OT JACCATKOB JI0
COTEH) OTJENIbHBIX IIJIOCKUX
PaKypCOB, BUAUMBIX IO/
Pa3HBIMH yIJIAMH.




B JIEeHEeKHBIX KYITIOpax,Ijiid UX 3alUThl OT
TTOJIIEJIOK.

B akomMyisiTopax Ajsi COTOBBIX TeJI€(h)OHOB.
B 2D u 3D u3o0paxeHui.
['onorpadgpuyeckre n300pakeHuE

IlouToBBIE MapKH



JIByxMepHas rojiorpamma
npeAcTaBiIsieT co0oi Habop

AU (PPaKIIMOHHBIX PEHIETOK,
PA3IMYAOIIMXCSA YACTOTOU U
YIJIOM HaKJIOHA MITPUXOB. DTOT
HaOoOp 00pa3yeT MI0CKOe
MHOTOLIBETHOE M300paKeHHE.
[Ipu u3MeHeHnu yrna MEHIETCA
LBET OTJECJIbHBIX YaCTEU
n3o0paxkeHus. 2D romorpaMmel
XapaKTEPU3YIOTCS BBICOKON
SAPKOCTBHIO KapTHUHBI. DTO
roJI0rpaMMBbl OY€HB JIETKO
MOAJICIBIBAKOTCS U PEIIKO, THE
UCIIOJIB3YFOTCS.




TpexmepHas rojiorpamma- 310
00bEMHOE U300pKEHUE PEATTBHOTO
o0bekTa. [ 3anucu 3D ronorpamMmabl
HEOOXOOUM peajbHbIN 00BEKT UJIN €TI0
Mojiesib B maciurade 1:1. Takue
rOJI0TPaMMBI TTOJHOCTHIO HEPEAAOT
KpacCOYHOCTh U TPEXMEPHOCTH
OOBEKTOB.




[{ndpoBoi roaorpaMmon
Ha3bIBACTCSI METOJ, IOJYUYCHUSI
1 BOCCTAHOBJICHHUS TOJIOIPaMM,

IpU KOTOPOM OCHOBHAs POJIb
OTBOJUTCS KoMIIbIOTEPY. C
ITOMOIIbIO KOMIIbIOTEpA
PacCUMTHIBACTCS U
BOCCTaHaBIIMBACTCS
n300pakeHue, u3 Habopa
TOYECUHBIX TOJIOTPAMM.
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AKycTuudeckas rojorpadus,
crioco0 MOJTyYEHUST U300pPaKEHUS
IPEIMETOB C MOMOIIBIO
aKyCTHUY€CKHUX BOJIH. OCHOBHOM
npuHiIun(Al'®) aHanornyeH
(OI'®): cHayaia perucTpupyercs
KapTHHA, ITOJy4YEHHAas! BCJICACTBUE
UHTEP(PEPEHIIMN IBYX 3BYKOBBIX
BOJIH a 3aTE€M II0 MOJYYEHHOU
3aIUCH - aKyCTUYECKOU
rojiorpamme (AI'M) -
BOCCTAHABJIMBACTCS UJIA UCXOAHOE
M300pakeHue MpeameTa, Uin
CTPYKTypa PacCeIHHOTO
IpEAMETOM MOJIsI HA HEKOTOPOM
pPacCTOSIHUHU OT HETO.

ToyeyHsIl
0bbekm

domonnacmuHka
(2onozpamma)




OIHO U3 CBOKCTB I'OJIOTPAMMBI COCTOUT B TOM, YTO KaXJIbIM €€
y4aCTOK COACPKUT MHPOpMaLIHI0 000 BCEM 00BEKTE U MTOITOMY
MIO3BOJISICT BOCCTAHOBUTH IIOJIHOE M300pakeHne o0beKkTa (IIpu
YMCHBIIICHUN pa3Mepa ToJorpaMMbl  YXYAIIACTCS JIUIIb pa3peliaroias
CIIOCOOHOCTDH M300PaKEHMUS).

Ocgeliasi, HalpuMep, roJIorpaMMy PacxXoasiencs cheprudecKou
BOJIHOM, MOYKHO HaOJII0/1aTh YBEINYEHHOE N300paKeHUE TIPEIMETA.
IIpu mpocBeYMBAHUHM T'OJIOTPAMM MOXXHO U3MEHHUTH JIHMHY OIIOPHOM
BOJHBI . TakKuM CII0COOOM MOXKHO BHU3YaJIM3UPOBATh (CACIaTh
BUIUMBIMH) N300pakKeHUs] 00bEKTOB, 3alMCHIBAEMBIX B BUJIC
roJI0rpaMM, IOIYyYEHHBIX C IOMOIIBIO PAJIHMOBOIH WUIIH
HH(pPaKPaCHOTO, YABTPA(HOIETOBOIO M PEHTTEHOBCKOTO U3TyYCHHUM.
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Cnacunbo 3a BHUMaHue!



