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3opuaro

v Xaparaax Y33IrAAMIH I'aAHA Y33TA9A, JKHb.
CeaecTueA Oueac sArapAar HaxuAraaH
COPOH30H dHEPIU, I'IXAII XYHUU HYAIIP
UAPIXIYH.

v PaAmO AOATHIOH, X3T YAQaH TyAaHbI, X3T
ATaaH TydaHbI, 0OOTUHO AOATUOHBI OOAOH
PEHTIE€H AOATHOHBI YPTAA AATAPABIH
X3MPKIII TOAOPXOMAOX XIA XIAIH SHIMUH
TYPIUIUATBIT T'YULIDTIIHI.




Y3yyasn

v X3A3H 3YyHBI TYPIIHA OPYAOH €PTOHIINUIAT
30BXOH XYHUU HYAI3P HAPYYACIH I'IPIAA A
CyAaACaH OamAar.

v MaHau HYA3HA XaparaaxrYu AOATHOHBI
ypTaac YYCA3T M3A3IAIA DamAar.

v OAOH OPOHUMA PAANIO, OOTHHO AOATHOHBI,
X9T YAAaH TysAaHBI, X3T ATAAaH Ty:Aa, [IAI[par
TyAa, TaMMa ITaIpar 0OAOH Y33TA3X OPUMHA
AJKUTAAAAT.




IlaxmAraan COpOH30H CHEKTP

Ilaxmaraan COpoOH30H PAAUAIIBIH AOATHOHBI OYX ypT
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bnakboau uaupar

Radiation intensity
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AncnaracaH o6beKTbIH
uaLparmmr cyaancHaap éupg,
TUNLLID ABAXTYUrI3p TYYHUMN
TeMmnepaTypbIr XaMKUXK
60nHO. DH3 Hb 6bapar xap
6ueTan ogopon xamaatau

XancaH yea aypbiH "xap 6ue" Hb 0210H

AONITMOHDI YPTaA r3pan uaupyynaare

LlauparmimH spumm
XaMIrUMUH ux 6aix A .,
6ampar. IH3 amakc
Temnepartypaac
XamaapHa.




HapHbl paanaToH ApumMm XY4HUIN AH3 6YpPUMH
6ycyyasp sopuyncaH Windows

Atmospheric
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Gamma Rays, X-Rays and Ultraviolet 3°b$=fvab‘= absorbed by rmn,: Ea:th :5":? \;\k-'es
Light blocked by the upper astmosphere | from Earth, atmospharic QUBRIG.
(bast obsarved from space) Iwnlh some

uawupart TyHranar 6anpar. bug eHpep sHeprumr
CaHCpaac anrax yaaaar, 6ara sHepru Hb Tycram

M3Ap3ry waapaaar




HapHbl LaxuaraaH COPpOH30OH 3HEPru Hb araap
MmaHaang opoxon ''xap bue" vaupar
eepunerpper A, uaupar Tysa Hb XaMrMmH Uxa33
6apar amap 4 eepUNenTryurasp yaasnsr
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bavpar ragruur 6up m3aH3 ) uaupar Tyaa 3CBIN
ANrapPanTblH X3MX33 XaMrmmH ux 6amx T Temnepartypaac

Xamaapax 60n0BY cneKTpuMH Xxapargax 6ycsapg 6anx
anbarymn.

¥uwa3an63n, xyHnii 6ue remneparypram 6anpar T = 273+37 = 310 K.
Japaa Hb MakCcUmMyMbIr aarapyyaHa A .. = 9300 nm.

LUeHUUH XapadaHbl TEX00POMIMKYYA YYHUUT amurna.qar.}\.méx.




Cnexrpomerp xuiix




Yiia acknaaaraa 1: CrnekrpomeTpuiir Xuix
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Taubl
XI3PITAIAIT
X9PITrA33HIIC
XaMaapaH
DVD ascBaa
CD-yyaaac
3arBapuIr HIT
IOMyy Oycaa
X3CTrUUT Hb
Xacax

W

XOPIrTI VY




YA ackmasaraa 1: CnekrpoMeTpur Xumx

CD-uiig meTasa
AABXparapIr
COPOH30H XaAbBC
Oyroy 3ypaac

allIUrAaHa yy.

NB! XasTac up

IIaraaH, 3CB3A
apuaxaanbl CD-

YYAHUT XyTraA>K
00AOXTYH.




YA ackmasaraa 1: CnekrpoMeTpur Xumx

Xap rapapryy
AJ3P HYTaAXK

xap.

I'spaniin
I YNHAIH,
dpArOpecHeHT
ot ‘ AQMII,
% I'yAAM>KHBI
* r3P3A 33PTHIAT

£ -~ ' IrapAHWNr
XaPBIIYYA.




YiiA akmaaaraa 2: HarpuitH nryramMmbia
AYPCAIA

Cnexrpockonu Hb OMASHA UP>K Oy CHEKTPUUIT
CyAQACHAAP OAOA O0OAOH 3K30IIAAHETYYABIH XUMUITH
HAVPAATBII MOA3X 0OAOMIKHUT OATOAOT. 589 AOATHIOHBEI
ypTTall TOXUPY Oyl HATPUNH AATAPAATHIH HIyTaMBbIT
XapaxXbIH TYAA 3YABIH I'OAA Oara 33par aHruiiH Aasc (Na
C]) mmHrasx Aaa amuraax >KUMII33T Xxaplraas.




Yriia acknararaa 3: bopooHs1 Aycaaap
HAPHBI I'IPIA 3aAAPAAT YY?

XYYXAYYA HapHBI
I3PANUI XyBaAAXK,
COAOHI'O XUHUAJT.

TaA HapUH

HIYPIIUTITIN XO0AOU
XaparTau. IaA Hapaa
3prYYA3H aBax €CTOU.




Cnexrpuiia Oycaa 0yc

v 2Kuniss Hb, OA XOOPOHABIH
OAHBI YYAH33C TEMIIEPATYP
MaIlrr 0ara 0amaar.

v TaA xaparaax marmpar

- | UAIBXOKIII'YU U X3T yAAaaH
P vt .| TysaHBI HAIpar, MUKPO
R ~ AOATHOH, PAAMIO AOATHOHBIT
H | AATAPYYAAQT.
s | . v Hanparuite T@pOA Hb TyXalH
usee - visee  O0BEKTBIH AOTOPXH YiiA

ABIITANU X0A00OOTOM OAMAAr.
Kuiiss Hb MaHaMn

.
CHANDRA = X-RAY




X3T yAaaH

NASA/IPAC

v Yuabpam Xepimeab npusm 0a o "
TEPMOMET]P AIIIUTAAH X3T yAaaH |
TysaHbl ALPArunur UAPYYACIH.

v DH3 Hb AyAAaH XapaHXyMH OMU,
XaparAaxymull I39pAUUL raprax
XAHTAATTAM XaAyyH OHIII FOM.

v YYHUHT TOCOOAOXOA TYyCAAXBI

TYAA OHA TEMITEpATYP, OHI'O
XOOPOHABIH TIHITYY OaMAABIT

TOI'TOOHO.



Typomar 4: XOpIieAUH TyPHIAAT

v 1800 ona Xepmma
HAPHBI F3PA33C XIT
yAaaH TyAar H33C3H




Typomar 4: XOpIIEeAUVH TYPIIUAT

SPECTRUM THERMOMETERS
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Typomar 4: XOpIieAuiiH TyPHIAAT




Typiuiuar 4: XOpHIeAUVH TYPIIUAT
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Typmmar 5: XaT yAaan Tysar yrcaap
HAPYYAIX Hb

v AACBIH XAHAAT Hb OMAHUM HYAIHA Xaparaaxryu
X3T yAaaH TysAaHBI Hanpar YYCIraAr.

v OAOH TOOHBI rap yracHaac 0ycaa OYx KaMepyyA
IR-T MaApamTIHil Oariaar.
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X3T yAaaHBI XY4

v I'spAniiH TOOC HB XaparAaxyuIl rIPAUIT
IIMUHTI3A3T 00AOBY X3T YAAaH TysAaraap
OowmmI.




TypomaT 6: X9T yAaaH TysAaHbI
0OMOOABTUITH NAPYYAIAT

" I'srn0aaHbl UMUAIHIUIH UX3HXHU HAIPATUITH SHEPTU Hb
Xaparaax TaAd0anA 0anAar 0OAOBY XI3T yAAaH TyAAHBI
HAI[PpAr Hb XaparAax nanparaHA H3BTPIH OPOX
OOAOMIKTYM AAaBYYHA HIBTIPU Oamiaar.

" DH3 Hb X3T yAAaH TyAAaHBI AATAPAATAAC HAIPY 00AOX
FAAAKTUKHITH TOOCKHUATTON aAHA 0OTOOA XaparAaxyuIl
OYCaA TyHraaar O6ariHa.

R e




Typromar 7: Xawl yaaan AEA-uiiH opA




AACBHIH

YAUPAAATATAN KOHCTPEAAAC

Y1iiA a>xmasaaraa 8




PaArio AOATHOHBI ITAIIPAA

v MeTpaac KM-UTH
AOATHOHBI YPTTAU
HALPATUUH HaAl[Paruur
PAAMIO AOATHOH I'd7K b
HIPAIADI. |

v DAI33pUUT APUAYKAAHBI
CTAHIIYYAQA AIlIUTAAAAr. %

v PaAro AOATHOH HB OPOH
3aMraac upA3r 06ree/A
OyCaA AOATHOHBI YPTAA
XaparAaxrym
MIAIIAAUUT OTAOT.




Yiia acxkmanaraa 9: Paamo AOATHOH
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X3T AraaH TyAaHBbI [HA[Par

v XoT AraaH TysgaHE (DOTOHYYA Hb XaparAax
I9PA39C OHAOD SHEPTUTIN OAMAAT.
(YpraMABIH OCOATOA X3T AraaH TYAaHBI Xap
I9PAUNIT AIITUTAAAAT)

v UV-C Hb OpraHuK MOAEKYAYYABIH
XOOPOHAOX XUMHITH XOAOOOT yCTTaAAr.
OHAOp TyHraap XoT firaa” Tyfa Hb HACAH
Typrmaaa YxaAA xypraaar. (UV-C mp Mac
3ACABIH MaTEPHAABIT XaAABAPIYIKYYAIXIA
AITTITAAAAT)

v XoT AraaH TygaHbl HAIIPATUUT araap
MaHAABIH O30HOOD IIYYASL. Araap MaHAQA
AAXb O30H Hb HAPHBI I9poA 0a O2-uita

XAPUAIAH YHAYAIAHIH YD AYHA YYCAST Johann Ritter discovered

06reeA Oapar OYX XoT AraaH Tysar myyix, 5 ultraviolet light in 1801
30BXOH aMBAPAABIH XOIKHAA IIaapAAATaATAN

3YHAUUIT A AAMIKYYAAAL.




X3T AraaH TyAaHBbI HAPar

v Hap Hb X3T AraaH TysAaHbI
HALPATUNT AATAPyyAAAr 0OAOBY
NX3HX Hb MAaHAU araap MaHAABIH
O030HBI AABXparaa myy>k OaiiHa;
A3AXUI AP UPIX XIMIKII
AMBAPAAA AIIIUI'TAU FOM.

v DH3 Hanpar Hb apbCHBI
YpP3BCAMUT YYCIIADT.

v X3p9B 030HBI Yeé AaBXapIbIH
3y3aaH Hb OyypcaH 00A AdAxuii
NAYY OHAOP TYHTI aB4Y, apbCHBI
XOPT XaBAPYYA HXC3X 00AHO.




X3T Araa”H TyAa

Xap
Y33CI3A3HT
Iap3A
AHApOMeEAQ
Galaxy
(Hubble)

Andromeda
Galaxy xaT
ATrAaH

TyAAHBbI




Yiia acxmaaaraa 10: Xap rapaa (xat

ATaaH TyAa)
= XOT Araad Tydaraap IrapsATYYASX YEA I3PIA AATAPYYAAAL

ooauc oaraar. DPAVOPECILIEHT 60oA 36BX6H X3T AraaHd

Tyﬂaraap FSPBATSX YEA A FBPSA rapraAar.

TacaabGap acBaa
IACIIOPTHIH XUHUuH

TIMAIT aI'YYACQ,H

TOHUK yC




Yriia acxkmasaraa 11: Xap rapaa (xat AraaH Tysaa)

= XOT AraaH TyAaraap rapaATYYAdX YEA ISpPaA
AATAPYYAAAr O0oAC Oatiaar. Xopas POCPOPEHT
OOA X9COT XYTaITaaHA XAPATAAXYUAIL IIPAWHT
AATAPYYAAAT.

UnMOTASAMIAHE GAIXaH 0A0A  1APAATAH TyCAAMIKHUIH 3ypParT XyyAac




Yria ackmaaaraa 12: Xap rapaa (X9t Araan tysaa)

ITIyA rax M3T X3T AraaH TysAar Malll UX33p INYYAIT
MaTePUAAYYA Oariaar. HapHBI OIMA HB SIIUTEAUIH 9A
00AOX HYAHUM TOPAOT OYPXIBUHUUI XaMI'aaAAXbIH
TYAA XyBaHIIAp OMII XapUH HINA33P XUNUTACIH 0arix
écroi. XapaB TIAI33P Hb XyBaHIIAP (OPraHUK)
MAaTEPUAAAAP XUUTACIH 00A XI3T AraaH TysdaHBI
ITYYATYYPTau 0aiix €cTron

Hyauwmin

XoT AraaH TysgaHbI LI AT

I'9PA33P I'SPIATAIT CaATaXxaA TIA

dochopsr

MaTEpHaAA AIP

X9T Araad
Tyslar X9PXoH
ITTAASH ITIAA I1YYCoH

OOAOXBIT

XapK OOAHO




X-rays

v X9T AraaH TydaHbI NAYY
3P4 XY4T3U PEHTIIECH
Iarpar FOM.

v DH3 HBb pasuorpaduita
OOAOH PAANOAOTHUITH
OycaA X3A03pUIH SMIHA
X9PITA3TAAIT.




X-rays
More energetic than UV

v KOoCMOCBIH XyBbA PEHTIE€H

Chandra X-Ray|

IaIpar Hb OHAOP
3HEPIUTIU YUA ABAAA,
00 BEKTYYABIH OHIIAOT

HST Optical

IIUHOK FOM: Xap HYX, OA
MOPIOAT I'IX MIT.

v Chandra Space Telescope-

WUH 3PX3M 30PHATO Hb

3AI33P TOPAUIH OO BEKTBIT 4
UAPYYAXK XAHAX ABAAA FOM e




I'amma Tysaa

v DH3 00A XaMI'UH 3PUNMTIMN
IHarpar Tydaa FoM.

v A3AXUI A33P IAII3P TysAar
IAIPAr UAIBXT ,
3AEMEHTYYAUMH UXIHX Hb | A | 0 sy
AATAPAAr. .

v PeHTreH TysdaHBI H3T9H aAVA
X0€yAaa aHATaaX yXaaH, -
3ypar TeceA, XOpT XaBAAP
33P3r OBUHUNAT IMYAIXIA
XI9PIrAdAII.




I'amMma TysAa

v I'amMma TysaHaac YYCCIH Xaasga AOTTIHH ASAOSPIAT
TIHIIPT XIBUMNH OUIII FOM.

v CeKyHA3A X3A3H Haraap YPraasKuAAIT TOPOA OYpUiiH
TOPAYYA Oaripaar. Har acyyaaa 00A 00BbeKT Hanpyyask Oyt

00 BEKTYYABIT TOAOPXOMAOXOA TIAHUM OaVIPIIABIT
TOAOPXOMAOX ABAAA FOM.

v OAOH OPOHYHUA XOEPTHIH OAABIT Hereereep X0A00X
XaHAAaFaTaI/I ‘Oatisar Hb xXap HYX YYCAII.

e ———_———p . .
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Anaraax yxaagA EM nmarmpar

X3PI3TAIAIT

High Energy I Low Energy

Increasing Wavelength

—

Gamma UltraViolet Thermal
Rays Phototherapy

X-Rays Endoscopy
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o MRI Human haer
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TOOITOOAOX TOHXAITUHUH | | |

Tomorpad (CAT ckamn)

I'amMma TyAaaHBI X3P3raA3d
»+ XOPT XaBAAP IIUT OBYHUUT
3IMUYAIX TE€CTYYA OOAOH , .
sMUHAra3. Posco emission E R
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