Jlekuua no teme
KPUMHWNHAJINMCTUYUECKAJS
OOTOI' PAOUA 1 BUIEO3AIINCD



PekomeHayemasa nmtepartypa:




1. BO3HMKHOBEHME 1 popMUpOBaHUE
KPUMUWHA/IMCTUYECKON poTOorpadum.

2. [TOHATHE KPUMMHA/IMCTUYECKOU
doTorpadum n ee OCHOBHbIE
cuctemoobpasytoLime 3/1eMeHThl .

3. [prembl KPUMUHA/IMCTUYECKOU
doTorpapum .

4. RpUMUHA/IMCTUYECKaA BUACO- U
3BYKO3anuco.



——

Bo3HMKHOBEeHMEe U pOpMMUPOBaAHUE
KPUMUHA/INCTU4ECKOU poTorpadpum,
KaK pa3ge/1a HAyKU KpUMUHA/IMCTUKU



S

“*B nepeBoge C rpevyeckoro fAsblka C/10BO
doTorpaduma o3Ha4vaeT "'cBETOMUCH«:

*oT rpedvecknx cnoB "photos" (cBeT) wu
"grapho" (nuwy)

*Mbl ke nog c<ioBom "doTtorpadpua
NMOHUMAEM COBOKYIMHOCTb cnoco6os.
Nno/lydyeHmMa wu30b6pakeHuh B pe3y/bTaTe
AenCcTBuA CBeTa Ha crieumasibHble
CBETOYYBCTBUTE/IbHbIE MaTepuabl "
noc/seayroulen XmmMudeckom obpaboTke
3TUX MATEpMasoB.




[Jareppotunusa - npoLecc
Nnoay4YeHuns
doTorpadpunyeckmnx
n3obpaxeHnm Ha
cepebpeHHbIX NN MeaHbIX
nocepebpeHHbIX
NJ1aCTUHKaX, MOKPbITbIX
CJ/l0eM nogmuctoro cepebpa

Xak
MaHpape

AarEpp




IleM3zax, ¢ KOTOPOro HayaJach ororpadusa: 1BOpP, CHATHIN

Hoencom B 1826 1. (CoOpanue FepHmeiiM)
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MaHopama Mapwurka 6bi/1a no/1yyeHa AarepoTUNHbIM
cnoco6om B 1844 r. (Mys3eit Hayku, /IOHAOH)



D Pa3BUTUN POTOrpadPpumuu MOKHO

BblA€/INTb HECKO/IbKO 3TAalOB.

\

* 3man dazeppomunuu (1839-1860 rr.)

* 3man MmoKpoz20 Ko/1/10udHo20 npouecca (1851-1882 rr.)

* 2man CyxXux »e/1dmuHOoB8bIX 2d/10U00cepebpsaHbIX
¢pomozpaguyeckux cnoee (1878-1882)

* JT1an yudposoit poTtocbemku (1878-1882)



e

bonabipeB
MBaH BacuabeBuy

bypunckuii Esrennii ®exoposuy
(1849 - 1912)

O 13 NHOHEPOB OTCHECTRCINOI KPUMMHAIHCTHEN,
“oreu cyachuoit pororpadan”, cozareas nepsoro
CyACHHO-WCIEPTHOrD yupeaacHins » Pocoun

AbPOHC BepTnaboH



\

[TOHATME KPUMMHA/IMCTUYECKOU
doTorpacdum u ee
OCHOBHble cucTemoobpasyrome
3/1IeMEeHTbI



*

*

npeu
—
$PUKCUPOBaAHUA:

a) YHMBEPCa/bHOCTb GOTOrpadprUIeckux METOAO0B T.€. MOXKHO
3anevat/aeTb /0bble mMaTtepuasibHble OObeKTbl U B AHOObIX
yC/10BUAX;

6) TOYHOCTb M ObICTpOTa PUKCAUMKM, MO3BO/IAOLLIME
OAHOBpPEMEHHO 3ane4at/ieBaTtb 60/bllee 4nuc10 OOBEKTOB,
nonagatoLime B nosie 3peHnA CybbeKToB;

B) BO3MOYHOCTb MO/1y4eHUs NPU3HAKOB U geTasiell 06 BbEKTOB,
HEeBUAMMbIX HEBOOPYEHHbIM [/1330M;

r) obecrneyeHne COXPAaHHOCTU UCC/IeAyeMbIX OO BEKTOB;

A4)  BO3MOXHOCTb  yBe/AMYeHMA /MO0  yMeHblUeHUs
n3obparkeHnsa 0O beKTa;

e) TUpa*kMpoBaHne GOTOOTNEYATKOB B /It0ObIX KO/IMYECTBAX.



KCNEepTHOM NMPAKTUKE ¥

3aneyat/ieHMe obuwero Buaa MNOCTYMMBLUMX  HA
nccaeaoBaHme 0O bEKTOB;

BbIAAB/IEHME doTorpadpuiecknmu MeToaamu
HEBMAUMbBIX U C/1aDOBUAUMBIX MPU3HAKOB OODBEKTOB
9KCNEPTHOro UCC/1eA0BaHus;

M3rotos/sieHne doTorpadpmnieckux M3obparkeHnn anA
CPaBHUTE/IBHOTO  UCC/1eA0BaHMA  OOBbEeKTOB  Mpw
MAEHTUPUKALMOHHBIX SKCMEepTU3ax;

MANOCTPaLMA BbIBOAOB, COAEPKALLMXCA B 3aK/IH0OHYEHNN
3KCnepTa.



KpumnHanauctuyeckaa ¢oTo

3TO pa3ae/l KPUMUHA/ZIMCTUYECKOU TEXHUKM,
06beAMHAIOLW MU CUCTEMY HayYHbIX 3HAHUU U
pa3pabaTtbiBaloLWmMm Ha UX OCHOBE

doTorpadpuyeckme cpeacTsa, NpUemMbl U
MeTOAbl, KOTOpble NpegHa3Ha4YeHbl AN

$dUKCcaLum U ucc1egoBaHUA MaTEPUA/IbHbIX

061bEKTOB, ABAAIOLWMNXCA HOCUTENAMM
KPUMMWHA/IMCTUYECKU 3HAYMMOU
MHOopMaLUn



MemooOsl KpuMuHaAucm

—
- 3TO COBOKYNMHOCTU NpPaBuU/a1 U PEKOMEHAaL i
no Bbibopy doToannapatypbl, yC1I0BUU CbEMKMU
M 0b6pabOTKM  OTCHATbBIX  MaTepua/oB,
CNOCOOCTBYIOLWMX MO/YYEHUIO KAa4yeCTBEHHbIX
doTounsobpaxkeHnu C npegBapuUTe/IbHO
3a4aHHbIMU XapaKTepUCTUKaAMMU



* 3anevaTt/aeBawoLiue;

* UccnepoBaTe/ibCKUe.



—_
* [MTaHOpaMHbIU
* CTepeocKoOnnyecKkum

* U3mepuUTenbHbIN
* Ono3HaBaTe/IbHbIN (CUrHa/1IeTUYECKUIA)



[laHopamHasa doTorpadua

- 3TO NOC/1e40BaTe/IbHAA CbeMKa 00 bEKTa,
n3obparkeHme KOTOpPOro nNpu 3agaHHOM Mmaclutabe
He MOXeT MOMEeCTUTbCA B O4HOM Kagpe, Ha
HECKO/IbKMX B3aMMOCBA3AHHbIX Kaapax,
COeAMHEHHbIX NMOTOM B OOLLUM CHUMOK —MaHOpaMy

ABa cnocoba NnaHOPaMHOW CbeMKMU:
KpYyroBas U /IMHENHAA



ITanopamuas orocnrémka

— "-:'e?
< Ry
1 2 3
—— ] Jluneitnas nanopama
/
\\ /
N\ 2 s
/
X /X3
\ /

Kpyrosas nasopama




i epreninan hororpadum

npeAHasHaveHa 414 no/y4eHus nsobparkeHus,
MO KOTOPbIM MOTyT ObITb Onpeae/1eHbl
MPOCTPAHCTBEHHbIE XapPAaKTEPUCTUKMU
3anevyaT/IeHHbIX 0OBEKTOB

N3mMmepUuTe/IbHYt0 CbeMKY NMPOU3BOAAT C
MacCLITAabHOU NMHENKOU



N3mepurebHasg GpoTOCHEMKA

Jluneinsi macmrad

Cxema onpeaenenns pamepos no GoToCHHMKY,
BLIIOJIHCHHOMY € IAYOHHHBIM MaciTabom
NEPCHEKTHBHO-TOPHIOHTAABHBIM CHIOCOOOM

Cxema onpenenenusi pazmepos no GoTrocHHMKY,
BbINIOJIHCHHOMY C METPHYCCKHM KBAJPATOM



| OcyuliecTBAAA CbeMKy AQHHbIM Mg

cob04aTh C/1egyoLme npasmiaa:

1. MacwTabHaa AMHenKa pasmellaeTca Ha BbICOTe
N/1I0CKOCTU NpeaMeTa
2. doToannapart A40/MKEH pacnoaaraTbCA CTPOro
BEePTMKA/IbHO Hag, CHUMaeMbiM OO BbEKTOM
3. /IMHeMnKa He A0/KHA NepeKpbiBaTb OOBEKT a
0OBEKT IMHENKY
4. Ob6BbEKT A0/1KEeH 3aHUMaTb B Kagpe
MaKCMMa/ibHOE NPOCTPAHCTBO



CTem Mg

npeacTaB/ifgeT COO0OM MeTo4 No/y4eHuUA
PpoTOoM300parkeHnA, BOCNIPUHUMAEMbIX B TpeX
M3MepeHuax, 00 bemMHo.

Ha TakMX CHMMKax /Nerko onpeae/mTb
MPOCTPAHCTBEHHOE PACNO/I0XKEHHNE
npeAMeTOB, PAaCCTOAHUE MEXAY HUMMU, a C
MOMOLLLIO MPUOBOPOB onpeaenATb UX pa3Mepbl



Crepeockonuueckas ¢oTocbéMKa
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IIpucnocodaenne I ChEMKH CT%peonap of-
HHM annapaToM C nepeMeHHbIM 0a3ucoM

IIpucnocobaenne ais CbEMKH cTEpeonap o1-
HHUM annapaTomM C nNoCToOsAsHHbIM 0a3UMCOM



CTepeocKonmyeckaa GOTOCbeMKA




CTepeocKonmyeckaa GOTOCbeMKA




—

Ono3HaBaTe/bHasA (CMrHa/IMTUYECKasn )
doTorpadua npeacrassfaet cobou metoz
no/iy4eHma GoTomsobparkeHmns
BHeLLHero 06/11Ka *KUBbIX /ML, UK TPYMNOB
oaen



Ono3naBareabHass (oTochbEMKaA

IIpaBuiabHOE N0JI0KEHHE IOJIOBbI NPH
ono3uasarejbHoi Gorocnémke:
a - npodpuab; B - andac

Yeranoska bepruasona
JUIA CHIHAJCTHYCCKON POTOCHLEMKH



\

* - penpogyKLuMOHHas,

* - MaKpOCbeMKa;

* - MUKPOPOTOCHEMKQ;

* - poTorpadpumyeckoe nsmeHeHue KOHTPacCTOB;
* - CKOpPOCTHAA CbeMKQ;

* - GOTOCbEMKA B HEBUAMMbIX /1y4aXx CNEKTpa.



B

PenpogyKkuyuoHHasa ¢poTorpadpus

npegHasHa4vyeHa 4/14 no/iy4eHuA

GOTOKOMUU TEKCTOB, PUCYHKOB,
yepTexKen U Apyrux n10CKMx o6 LEKTOB.



Penpoaykuuonnasa dhorocréMKa

Cxema ocBelieHusi NpH pPenpoayIHPOBAHKK:
1- 9kpau; 2 - wranra; 3 - poroannapar;
4 - codur; 5 - opurunan

IToprarusnas penpoaAyKuUHOHHAA YCTAHOBKA
"C o 64"




CbeMKa A0/1)KHa OCYLLEeCTB/NATHCA B HaTypa/b
C He60/IbLLIMM YBEe/IMYEHUEM U/IU YMEHbLLIEHUEM;

BcA nOBEpXHOCTb 06bEKTA CbEMKU A0/1KHA 6bITb pPaBHOMEPHO
OCBelleHa;

M/10CKOCTb MAaTOBOrO CTEK/1a KamMepbl, a C/1e40BaTe/1IbHO, U
doTOMaTepuana A0/KHbI 6bITb MAapa//ie/ibHbl /IOCKOCTH
OpPUruHaNg;

OnTuyecKas ocb poToannaparta HaNnpaB/AAETCA CTPOro B LLEHTP
doTorpadpupyemoro o6beKkTa;

Bce asiemeHTbI poTOrpadpuryeckoi yCTaHOBKHU A0/KHbI ObITb
B3aMMHO HEMNOABUKHbl B T€4E€HME BCEMN SKCNO3ULUM.



“‘

MakpodoTorpadpma — metosa NoaAy4eHUA
M300paKeHuA B HaTYPa/IbHYO BE/IMYUHY U/IN
C yBe/imdyeHnem 6e3 npnumeHeHuA
MWKPOCKONA, MacluTab yBenyeHus
BO3MOXEH OT | : 2 40 20:1






OCYLLECTB/IAIT C MOMOLLbIO
MMUKPOCKOMa, COeAMHEHHOrO ¢ doTOoanmnapaTom.







DOTOCHUMOK BOJIOCA
I10JI0O3PEBAEMOTO C YACTULIEU
KaIICIOJIbHOTO COCTaBa IarpoHa,
YBEJIMYEHHOTO HA 3JIEKTPOHHOM
MHUKPOCKOIIE.

DOTOCHUMOK YaCTULIBI
KaIICIOJIbHOT'O COCTaBa MaTrpoHa,
yBeanueHHOro B 300 pas.
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pynny ¢pomoepachuyeckux Memoooe U3MeHeHUs
KOHmMpacmose - METO40B uUccrenoBaTeibCKkou
dooTorpadun, pesynsratamm NPUMeEHeEHNs KOTOPbIX
ABNAITCS dooTorpadmnyeckme n3obpaxeHus .

- MeMOO U3MEHEHUSI MeHe8on20 KOHMpacma.
- MemMOoO U3MEHEHUS APKOCMHOe0O KoOHMmpacma.
- MeMOO U3MEHEHUS UB8emoe8o20 KOHMpacma.
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3TO rpynna MmeToaoB, OCHOBaHHbIX 7
3TUX NlyYen NPOHUKaTb Yepe3 HEKOTOPble OOBLEKThI,
Henpo3pa4yHble Npu HAbNAEeHNU C OObIYHbLIM
OoCBeLleHUueM, a TaKkXKe No-MHOMY, YeM BUAUMbIE Fy4Mu,
oTpaxaTbCH M nornowarscd MHOrMMU BelecTBaMu -
obpa3yHoT:

- hoTocbemka B MH(ppaKpaCHbIX fly4ax;
- hoTocbeMKa B ynbTpacmoneToBbIX Ny4ax;
- hoTOoCbEeMKa B peHTreHOBCKUX Jyy4ax.
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y/IbTPadrO/1€TOBBIX AyYa
BbIABUTb:

* cneabl TpaBAEHUA, 4OMMCKU U UCTIPAaB/IEHUA B
AOKYMEHTaX;

* nocnegoBaTe/IbHOCTb HAHECEHUA
nepeceKaroLLMXCA WTPUXOB;

* pasanumnAa mexay YepHUAbHBIMU UK
KapaHAALWHbIMUY LWUTPMXaMM OAHOrO LiBETa, HO
HanMCcaHHbIMM B pa3HOe BpeMA U T.4.



A/1A BbIAB/IEHUA 3arnucen,
BbIMO/IHEHHbIX KPAaCUTENAMMU,
nor/owarwmmm MK ayum u
3a/IMTbIX KpaCcUTENAMMU,
NPO3paYHbIMU AN1A STUX /TyHEN

A5 BblfIB/IEHMA C/1€4,0B BbICTPea
(KonoTH, BHEAPUBLLMXCA
MOPOLUMHOK) Ha NpegmeTax
TEMHOrO LiBeTa

A/19 BblAB/IEHUA TEKCTOB Ha
COXMEHHbIX AOKYMEHTaXx, €C/I1 3TU
TEKCTbl 6bl/1M BbINMO/IHEHDI
BellecTBamu, nor/siowarowmmm MK
/Y4

ANA BblAB/IEHUA U PUKCaL UK
CKPbITbIX U NM/I0XOBUAUMbBIX
KPOBOMOATEKOB Ha Te/e
4ye/lI0BEeKa, BHeAPUBLLMXCA
NOA4 KOXKY MHOPOAHbIX Te

A/1A BblIAB/I@HUA NMPU3HAKOB
nogaenku noannceu,
OTTUCKOB MnevyaTen u

LUTAMMOB, NpeaBapuUTe/IbHO

nepepmuCcoBaHHbIX
KapaHA4awom, a 3aTem
obBegeHHbIX YepHUIaMH




CbeMKa B peHTFeHOBCKUX /1ydax NO3BO/IAET
BbIABUTD:

NMOBpPEXKAEHUA Ha
BHYTPEHHUX MOBEPXHOCTAX
3aMKOB, Nn/10mMb6

OCODOEHHOCTU CTPYKTYPbl
EY

c/iefbl 6/1M3KOro BbICTpena CKpbITble OO beKTbI




e

NMPUEMbl KPUMUHA/IMCTUYECK

OOTOIPA®UN



7 Mpuewm gorocsemin

* OpUEeHTUPYIOLLLMIA;
*0630pHbIN;
*y3/10B01;

* AeTa/ibHbIN.



“

OpueHTUpYyoLaa CbeMKa OCYLLECTB/IAETCA C
LLe/IbO 3anevaT/IeHUsa MecTa NPpouCLLIeCcTBMA B
OKpYy»KaroLlen 0o6CTaHOBKE ero, ¥ 3aXBaToOM
OPUEHTUPOB.

JTa CbeMKa MOXKET OCYLLEeCTB/IATbCA C HECKO/IbKUX
TOoYeK. EC/n yC/10BUA CbE€MKU HE NO3BO/IAKOT
3arneyaTt/IeTb KAPTUHY COObITUA B OAHOM Kagpe, TO
OPUEHTUPYIOLLYHO Cbe€MKY BbIMO/HAIOT
NaHOPAMHbIM METOA0M.



P —

O630pHasa cbemKa (CpeaHuit NAaH) - 3To
CbeMKa CaMOro MmecTa NpoucLLecTBus, bes
OXBaTa OKpyxatowen 06cTaHOBKU. OObIYHO
NMPOU3BOAMUTCA C TPex U/IM YeTbipex TOYEK, a

NPy BO3MOKHOCTU U CBEPXY. [1pK
Npou3BOACTBE OO30PHOM ChbeMKU MOTYT
MPUMEHATbLCA MAaHOPAMHbBIN,
CTepeOoCKONUYeCKMN U U3MepUTe/IbHbIN
MeTOAbl.



P

Y3/10BasA cbemMKa (KpYMHbIl M/1aH) - CbeMKa
OTAe/IbHbIX NpegMeTOoB, Hanbo/1ee BaXKHbIX
4yacTen 06CTaHOBKM MeCTa npoucecTsuda. Ha
Y3/10BOM CHUMKE 06BbEeKTbl MU300parkatoTCA B
KPYMHOM M/1aHe TakK, YTOObl MOXHO 6b1/10
onpeaenAts Popmy, XapaKkTep noBpeKAeHUN,
B3aMMOPacCno/i0XKeHme C/1e40B Ha npegmeTe.



P —

AleTasibHaA CbeMKa npec/seagyer ue/lb
3arevyaT/IeHUA OTAe/IbHbIX AeTasien, MPU3HAKOB
0b6BbeKTa, C1e40B NpecTynHUKa, OpyAni
NPeCcTyn/IeHUM U T.M. B KPYNMHOM M/1aHE U, TAaKUM
obpasom, moOMoraeT packpbiBaTb XapaKTepHble
MPU3HAKKU 3aPUKCUPOBAHHOIO OO bEKTA.

OcyLiecTBAAETCA 3TOT BUA CbE€MKU METOAOM
n3mepuTe/IbHoOu poTorpadpumn.



MPOTOKO/1€ C/TEACTBE
KpaTKO OTPaKeHbl:

- PaKT CbeMKu LMPPOBOU KaMepour, MarHUTHbLIN
HOCUTE/Ib, HA KOTOPbIM OHA NMPOM3BOAMNNACS,
YCN0BUA U OOBbEKTbl Cbe€MKM T.M.;

— TUMN UCMO/1b3YyeMOro NporpaMmmHoro obecnevyeHmA
M KOMMbIOTEPHOW TEXHUKMU;

— GaKT NPpOCMOTPA Y4aCTHUKAMU C/1e4CTBEHHOIO
AENCTBUA NO/TyHYEHHbIX HA 3/1€KTPOHHbIX
HOCUTENAX M30OparKeHUMN.



Lincbposas "N — |

¢oTokamepa

AHanoroBbIN Lincdposon

CBeT, OTpaXXeHHbIN
oT 06beKTa

AHanus
n3o6paxeHus



llpuno)xeHue K NPoOoMokKosy
ocMompa Mecma
npoucwecmeus no ye. oesny
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KpuMUHa/iMCTU4YeCKada BUAeo- U

3BYKO3anucb



'r!inn»
- 3TO CUCTEMA Hay4YHbIX MO/IOXKEHUN, TEXHUYECKMX
CpeAcTB, MEeTOAO0B U NMPUEMOB, UCMO/Ib3YeMbIX MPU
M3roTOB/IEHUU, AEMOHCTPALMN U XPAHEHUMN KMHO- U
BUACOPUIBMOB  C  Le/blo  npeayrnpexaeHus,
BblAB/IEHUA, PACKPbITUA, pacc/ie0BaHuA
NpecTyn/ieHUn Wu paspelleHus Yro/IoBHbIX Aen B

cyae.



——

* naHOpaMHaA cbeMKa (BepTHUKa/IbHas,
rOpPU30OHTa/IbHaA)

* usmeputesbHaA (MeTpUYecKas,
MaclTabHanA)

* ono3HaBaTe/IbHasA, penpoAyKLMOHHAA



<--.....--"-!=-,,

* onepaTtopcKkue (CTaTU4HbIMA Kaap, Haesa,
oTbe3q)

* cneuyunasbHble (YCKOpPeHHas U 3aMmeg/1eHHas
CbeMKa, MAaKpPOCbeMKa)



I yKasaHbl c/ieayiolue csu
‘

- 0 CaMOM (paKTe U3roToB/1IeHUA POTOCHEMKM
(BMageo3anucmn);

* 06 0b6beKTax Ppukcaumm;
° 0 BUAAX U CMOCODAX CbeMKMU;

* 0 TEXHUYECKUX YC/10BUAX PUKCALUN,
NpMMeHeHHbIX poTocpeacTBax (BMA M MapKa
doToannapara, 06beKTUBa, CBEeTOPUAbTPA,
cBegeHuA 06 3/1eKTPOHHOM HOCUTeNe U A4p.).



B NOACHUTE/IbHOM TEKCTE AO/1XKHblI

coaepKaTbCs:

* HAUMEHOBaHMe 06 beKTa CbeMKU
NpoucCLIeCTBUA, C/1eabl, TpeaMeTbl U T.A.)

* HaMMeHOBaHMe U gaTa NPOU3BOACTBA C/1e4CTBEHHOIro
AENCTBUA

* CCbl/IKA HA MPOTOKO/1, K KOTOPOMY MpU/araeTcA
doToTabamua

* C KQKMX TOYEK NPpOn3BOANN0CH BUAEOCHEMKA];
* KTO NpOM3BOANI BUAEOCHEMKY;
* CKO/IbKO BpeMeHu Npom3BoAn/1acb BUAE03anuch.






[lpe3seHTauuto paspabortana:
/lerHoBa O. C.

‘\

[lpe3eHTaLUuA pacCMOTPEeHa Ha 3aceaaHnn Kadeapbl
KPUMMHA/IMCTUKM

(npoTokoAa N2 5 0T 16.01.2018 1. )



