NHdpakpacHoe (LK)
n3ny4vyeHue




YacTtoTHbIM anana3oH UK
N3ny4vyeHus

310" - 410 " Iy




NcTopua oTKpPbITUSA

UK nany4yeHue 01510 0OHapyxeHo
AHrMMUCKUM aCTPOHOMOM WU
dousnkom Yunosamom epwuenem B

1800 roay.




NcTopua oTKpbITUSA

PacwenunB cornHe4YHbIN CBET
npu3smon, Nepwerib NOMeCTUN
TepMOMETpP cpa3y 3a KpaCHOMU
NOMOCON BUOUMOrO CreKTpa v
OOHapyXxun, 4YTo TeMmnepaTtypa
TepMoMeTpa NoBbILLIAeTCA.
CnepoBaTenibHO, HA TePMOMETP
BO34EUCTBYET U3riy4yeHue, He
AOCTYMNHOE YeriloBe4eCKoOMy
B3rnsaAay.




UcTtouHukm UK nanyyeHuna

UK BonHbI n3nyyvaroT HarpeTble
Teria, MosieKyrbl KOTOPbIX
ABUXYTCA UHTEHCUBHO. JTO
NU3riy4eHue Ha3bIiBaloOT TEMNs0BbIM.

OCcHOBHadA 4YacTb

"Gy VeI
HaKaJlimBaH JIXKNT B
LT, I
nitBp¥iifefolh B
AWHHRRAERACHOM

BATMPNEBUHETCA B
Buge tenna. KMo satunx
namn Tonbko15 %.




B npnbopax HOYHOro BUAEHMUA:

O
0
0

[TpumeHeHne UK nanyyeHus

OUHOKNAX,
OuYKax,

npuuenax Aans CTperikoBoro
OpYXus,

HOYHbIX (hOTO- U BUOEOKAMEPDI. o tee J

3aecb HeBUaAMMoOe rnasom
nHdppakKpacHoe nlobpaxeHue oobLeEKTa
npeobpa3yeTcs B BUANMOE.



[TpumeHeHne UK nsnyvyeHus

TennoBuU3op — yCTPOUCTBO AN
HabnoaeHns 3a pacnpeneneHnem
TemMmnepaTypbl Uccriegyemomn
noBepxHocTU. PacnpepeneHue
TemMmnepaTypbl oToOOpaxaeTcsl Ha
Aucnriee Kak uBeToBoe none, rge
onpeneneHHon Ttemneparype
COOTBETCTBYET onpeaesrieHHbIU
LBeT.

Tepmorpamma — n3oo6paxeHus B
UH(paKpacHbIX fyvax,
NnoKasbliBaloLWero KapTuHy
pacnpegeneHns TemnepaTypHbIX
noneu.

36.5°C

352
336
32.0
30.4

[ [288



[TpumeHeHue UK nanyyvyeHus

TennoBU3opbl NPUMEHAIOT Ha
npeanpuAaTUAX, rae
Heob6XxoAUM KOHTPOIb 3a
TennoBbIM COCTOSAHUEM
00BbEKTOB, U B OpraHu3sauusax,
3aHUMaKOLWNXCA MONCKOM
HenmcnpaBHOCTEN CeTEWU
pPa3rfIM4HOro Ha3Ha4YeHus.

TakK, ckaHnpoBaHue
TensIOBN30POM MOXeT
nokasaTb MeCcTO oTxoAaa
KOHTAKTOB B CUCTEMaAX
3N1IeKTPONpPOBOAKMN.




[lpumeHeHne UK nsny4vyeHus

TennoBu3opbl UCNOSb3YOT B
CTpouTenbCTBE NpPU OUeHKe
TeNJSION30MNALUNOHHbIX
CBOUCTB KOHCTPYKLUUN. C nx
NMOMOLLL MOXHO
onpeaenntb obnacTu
HanbonbLwnx TensionoTepb B

TennoBU3NOHHLIN

cTposiLemMcsa aoMe U caenartb CHUMOK
BbIBOA O KayecTBe KMPNMYHOro
NnPpUMeHAeMbIX cdacapa ana
CTpoOUTENbHbIX MaTepunarosn OLIeHKM NnoTepb

U yTennuTeneu. Tenna



[TpumeHeHne UK nsny4vyeHus

UHppaKkpacHoe usny4vyeHue
NpPUMeHseTCcAa B MmeauuuHe,
T.K. OKasblBaeT |
boneyTonsouyee,
aHTUcna3smMaTun4yeckoe,
npoTuBoBoOCHNanuTesnibHoe,
LIUPKYIATOPHOE,
cTUMynupylowiee n
oTBJieKarLliee gencreue.




TepMorpamMmmbl UCMONb3YHOT

B MeaAULUMHe AnS
ANAarHOCTUKU 3aboneBaHUM.

Tak, nHppaKpacHble
CHUMKM BEH NO3BONAIOT
oOHapyXuBaTb MecTa
3aKynopKu cocyaoB, MecTa
rioKkanusaumm TpomooB Unwu
3/10Ka4eCTBEHHbIX
onyxorsieun, aaxe ecrim ux
TemnepaTypa npeBbillaeT
OKpYyXXalLy TemMmneparypy
Ha COTble AONU rpagyca.

[lpumeHeHne UK nsnyvyeHus

Tepmorpamma
Tena
yenoBekKa



[TpumeHeHne UK nsnyvyeHus

@
Ona cyuwKun nakoKpaco4YHbIX
NOKPbITUN, OBOLLENn, PPYKTOB
lNpeumMyulecTBa:

* BbICTPbIN Harpes Usgenun u
MaTtepuanoB A0 3a4aHHOM
TemMmnepaTypbl,

e Hebonbwasa gnurtenbHocTb UK-
CYLWKU ONs psaga FTakoKpPaco4YHbIX
MaTepuanoB No CpaBHEHUIO C
KOHBEKTUBHbIM CTOCOOOM CYLUKMU;

e BO3MOXHOCTb HarpeBa 4yacTu
nsgenus (30HHbIN HarpeB)




[TpumeHeHue UK nanyyeHus

AucTaHUMOHHOe ynpaBrieHne TeneBM30pom
N BuaeomMarHUTo(poOHOM ocyLlecTBnAeTCS
¢ nomouwbio UK nanyyeHus. B nynbsrax
ANCTaHLUMOHHOIO ynpaBneHna Ny4yokK
MH(paKpacHOro nany4yeHma uUcnyckaet
cBeTooMmoL.




anpachoneTOB
(Y®P) nanyyeHue




YacToTHbLIM Anana3oH YO
N3ny4vyeHun

810" —-810"°TI'y




. NcTopua oTKpbITUA

Hemeukuun domnsunk A
WoraHH Bunbrenom Puttep s
1801roay obHapyxun, 4To
xropug cepedpa,
pasnararowmmnca non
AeucTBMeM cBeTa, ObicTpee
pasnaraeTtca noa AencTBuem
HeBUOUMOro U3ny4yeHus 3a
npegenamm omoneToBou
obnactu cnekrtpa. OTKpbITOE
n3ny4vyeHue ObINIO Ha3BaHO
ynbTpadgunoneToBbIM.




UcTopusa oTKpbITUA

B TOomM Xe rogy YO
n3riy4yeHue ObINo
OOHapyxeHo
AHMMTUNCKUM YYEHbIM
Y. BonnacTtoHowm.




NCTOYHUKN YD nany4vyeHus

Tena, HarpeTble OO0 TeMmnepaTypbl
Bbiwe 3 000 ° C.
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BELTHO HEKORBUAT HS
NpAMAHRSMaA AN

CBapKu
MeTarnsim4eckux

aeTtarnemu.




Buonornyeckoe gpeuncreue YO
N3ny4YeHus

Pa3pyLwiaeT ceTyaTKy rnasa,
BbI3blBaeT OXXOIM KOXU U paK KOXM.

Cnocobsbi 3auiumasl

~

Kpem oT 3arapa

CTeKnaAHHbIE OYKM
3awmuaroT rnasa



OcobeHHOCTU YD nanyyeHus

i ¥ - o
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o 90 % 3Toro nany4yeHus nornoLlaeTcs
030HOM aTMocdepbl. C KaXXabiM
yBenim4yeHmem BbicoTbl Ha 1000 m
ypoBeHb Y® Bo3pacTtaeTt Ha 12 %



[MTone3Hble cBOUCTBa YO
® N3nydveHus

0 Monagasa Ha KOXY Bbi3biBaeT
obpasoBaHue 3alUTHOro
NnUrMeHTa — 3arapa.

0 CnocobcTByeT 0O0pa3zoBaHUIO
BUTAaMMHOB rpynnbi [

0 Bbi3biBaeT rubennb
Oone3HeTBOPHbLIX ODaKTepun




[lpuMeHeHne YO usnydyeHus

Mcnonb3oBaHue
HeBUAUMbIX YD-KpacokK Ans
3aWKnTbl 6AHKOBCKUX KapT U
OeHeXHbIX 3HAaKOB OT
nopaenku . Ha kapty
HAHOCAT HeBUAUMbIE B
OObLIYHOM CBeTe
N3o00paXxeHns, anemMeHTbl
an3auHa unuv genasort
cBeTdAwenca B YD-nyyax
BCIO KapTy.







HacTOoTHbLIM AMana3oH
PEHTreHOBCKOIro nany4veHus

310°-3-10° Ty




UcTopua oTKpbITUSA

IJaHHOe usny4vyeHue
ObIJZ10 OTKPbLITO B
1895 ropy
HeMeuKUM (PU3NKOM
Bunbrenbmom
PeHtreHom. B 1901
3a 3TO OTKpPbITUE OH
nepBbiu cpeau
don3nkoB Oblin
yAOCTOEH
HobeneBckon
npeMumn.




MCTOYHUKUN PEHTreHOBCKOro
N3ny4yeHunn

0 CBOOOAOHLIE INEKTPOHbI ABUNXYLLUECSH C
OoNnbLWNM YCKOPEHUeM.

0 ONeKTPOHbI BHYTPEHHUX 060omnoyek
aTOMOB, N3MEHSAIOLWMEe CBON COCTOSIHUSA.

PeHTreHOoBCKas

3apsKeHHbIX
yacTtuu,
paguoOaKTUBHbIN
pacnag saep




CBoucTBa PEHTreHOBCKOIO
N3ny4yeHus

bonbLana npoHuKaroLwas
CNOCOOHOCTb

Bbicokas Xxumu4yeckasa akTUBHOCTb

ABnsieTcs MOHU3NPYIOLWNM, Bbi3biBaeT
ny4yeByro 60ne3Hb, NIy4eBOW OXOr U
3510Ka4yecTBeHHbIe OMNMyXOJsM.

Bbi3biBaeT y HEKOTOPbLIX BelLlecTB
cBeYyeHue (gsiroopecuyeHyuro)



[lpuMeHeHne peHTreHOBCKoro
° N3nyveHus L A==

B MeauuunHe

e

IunarHocTuka

/ \PeHTreHOTepan ns

cdniooporpadma peHTreHorpadus

qd



PeHTreHorpadusa - uccnegoBaHue
BHYTPEHHEU CTPYKTYpPbl OOBHLEKTOB,
KOTOpbIe NPpoeLupyroTca Npu

NMOMOLLM PEHTreHOBCKUX Jly4Yen Ha
cneumanbHYH MIEHKY Unu oymary.




dnrooporpadpusa - uccnegoBaHue,
3aknoyvarouleecs B

doTorpachmnpoBaHnu
dornroopecuUeHTHOro 3KkpaHa, Ha
KOTOPbIN CNpPOoeunpoBaHoO
PeHTreHosiornyeckoe n3oodpaxeHwue.




[lpumeHeHne peHTreHOBCKOro
N3ny4yeHun

0 JedrekTocKkonusa - BbisBNeHue
nedeKkToB B usgenusx (penbcakx,
CBapPOYHbIX WBaX U T. A.) C NTOMOLLbIO
PEHTreHOBCKOIro U3ny4yeHus

0 PeHTreHOCTPYKTYpPHbIU aHaNun3 —

nccriegoBaHue BHYTPEeHHEN CTPYKTYpPbI
KPUCTANNOB U CIIOXHbIX MOJIEKY/



PeHTreHoOBCKasa TpybOKa

X, * ¢

C — TennooTtBoOA,
Win — BNycK BOASIHOro oxnaxaeHus,
Wout — BbINyCK BOAAHOro oxnaxXaeHusl.






HYacToTHbIM Anana3oH
ramma - u3any4veHus

HacToTa bonbLue
3:-10%°y

B




UcTopua oTKpbITUSA

IATO U3NYyYEeHUA OTKPbLITO
dpaHLy3CKUM YYEHbIM
[Monem Bunnapom B 1900
rogy npuv n3y4yeHuu
NU3rny4yeHusn pagus




NUCTOYHUKM ramMmMa-

N3ny4YeHun

0 ATOMHbIe Sgpa, U3aMmeHsALWwue
3HepreTu4yecKoe CoCTosiHMe.

0 YCKOpPeHHO ABuXyluuecs
3apsiKeHHble YacTuubl

é%% =y
MBHH%

pacnag sagep




CBoncTBa raMmma-u3nyJveHus

0 bonbllad npoHUKaroLwas
CMOCOOHOCTb

0 Bbicokas xummnyeckas
aKTUBHOCTbL

0 fABnAeTcsaA NOHU3NPYIOLLUM,
BbI3bIBaeT Jfly4yeByr0 O0fe3Hb,
riy4eBOU OXOr U
3N10Ka4YeCTBEeHHbIe OMyXOJSin.



[TfpuMmeHeHue ramma-
N3ny4yeHun

HedekTockonua nagenumn
npocBeYnBaHMNEM Y-nyHaMMu.

PapunaunoHHoe nsobpaxeHue
nedekrta npeobpasyroT B
pagunorpadmnyecKkmm CHUMOK,
ANIeKTPUNYECKNU CUTHan Unu
CBeTOBOEe N300paeHue Ha 3KpaHe
npunbopa



[TfpuMmeHeHue ramma-
N3ny4yeHun

Paguotepanus —
fnieyeHne ramma -
N3ny4YeHnem B
OCHOBHOM
3110Ka4eCTBEHHbIX
onyxoneun




1.CMecb BUAUMBIX

AMNEKTPOMArHUTHbIX BOJIH
HA3blBAeTCHA.........

HanmveHblwen yactotToun B
BUOAMMOM OMana3oHe
obnapaert....... cBeT



2. PacnonoXxurte BOJIHbLI B
nopsaake yobiBaHMA 4aCcTOTbl

1. PeHTreHoBCKoOe€e
n3ny4vyeHue

2. [amma-nsnyyeHuve

3. PagpnoBONHbI
4. Buanmoe nanydyeHue

5. UHdbpakpacHoe usny4vyeHue



3.Kakoun Bup nany4vyeHus
obnapaet HanbornbLlen
3Hepruen?

1. HdpakpacHoe
n3ny4vyeHuve

2. PaanoBOIHbLI
3. aMma-usny4deHue

4. YnbTpaduonetroBoe
n3ny4veHue



> » N

4. BngnMbIM nanyyeHumem
ABNIAETCA NU3riy4eHue ¢
ONINHaM BOJIH B Anana3oHe

770 HM-1 MM
380 HM -770 HMm
10 3 HM - 10 HM

MeHee 10 “° HM



5. Kakne u3s nanyyeHun
MCnonb3yTCA ANA
aedekTrockonmuun?

A. YnbTpadunonetoBoe
n3ny4veHue

b. lamMmMma-uanydyeHue
B. Buanmoe nanyyvyeHue
. PaonoBOnHbLI

1. PeHTreHoBCKoOe€
N3ny4dyeHue




6.BbibepuTe BOMHLI C
HauMeHbLLUen 4YacToTou

UHdpakpacHoe nsnyyeHue
ConHuya

YnesrpaduonetroBoe
nanydyeHue ConHua

[[amMmMma — nanyydyeHue
paanoakTUBHOrIO npenapara

N3nyyeHue aHTEHHbI
paguonepeparT4ymka



/. PacnonoxwuTte B nopsgke
BO3pacTaHuUA ONIMHbI BOJHbI

1. HdpakpacHoe
nanydyeHue ConHua

2. PeHTreHoBcCKoOe
n3ny4yeHue

3. U3nyyeHue CBY-neyen



OTBeTbI
BenbiM cBeTOM, KpaCHbIU CBeT

2,1,4,5,3 (Flamma-nsny4deHue,
PEeHTreHOBCKOEe U3rny4deHue,
BUAMMOE U3rny4vyeHue,
UHpaKpacHoe, paauoOBOJSIHbI.

3 (MCamma-nsny4yeHue)
2 (380 HM -770 HMm)

b,



OTBeTbI

6. 4 W3nyyeHMe aHTEHHDI

7. 2,1,3, PeHTreHoBcKoe
nsany4vyeHue, MHppakpacHoe
nanydyeHue ConHua,
N3nyyeHne CBY-neuen



