HHDPAKPACHO
JIbBTPADHOJIETO
H3JIYYEHHUA.




CerogHs Ha ypoke Mbl MO3HAaKOMUMCS C
BUAaMnN U3NTY4YEHUN, HEBUNANMbBIX ONS
YesioBe4YecKoro rfiasa, U X OCHOBHbIMU
CBOMCTBAMMU.



HudgpaxpacHoe usayueHue

- Heguoumoe 24a30M 3AeKMPOMASHUMHOE
U3AyueHue 8 npedeaax 0AUH 80AH O0M 1-2 MM 00
0,74 mxm ( wau yacmomHbsblll OuanasoH

3.10" —3,85-10" I'y.

Yuavam I'epuennv
(1738-1822)

OCHOBONONO0ICHUK 36€30HOU acmpoHoOMuUuu




B__pabome «Onbunst no npeaomantemocmil - HeGUOUMbLX
COAHEUHbIX ayuell» Yuabam Iepweabv onucwvieaem ceou
IKCnepumMeHmuvl, 6 pe3yavmame KoOomopsbiX UM O0bLA0
omkpuimo 6 1800 200y uHPpaxkpacHoe u3ayueHue 6
cnexkmpe Coanua....

«...[dxcnepumenmbl] dokasvlearom, Hmo Cyuwlecmsyrom Ay4u, npuxoosauiue
om CoaHua, Komopbvle npeaomasromcs caabee, uem awbvle U3 ayuell,
delicmsyrowux Ha 2aa3. OHu HadeaeHbl CUAbHOIU CNOCOOHOCMbIO K Ha2pesy
men, HO AuweHbl cnocobHocmu oceewams meaa. Ho nHa paccmosHuu 52
dwoiima om npu3mbl 8ce ewe UMeAdCh 3HaAHUMEeAbHAS. CNOCOOHOCMb K Ha2peay,
NposBAsemMas HawWuUMu HesUOUMbIMU AYUAMU HA PACCMOosHUU 1,5 dwilma 3a
KPACHbIMU AYUaMU, UBMEPEHHOM NO UX NpoeKuuu HA 20PU30HMAAbHYIO
naockocmv. Y MeHa Hem COMHeHUll, ymo ux OellcmeeHHOCMb Mocem Obimb
npocaexceHa u Hecko.1bko dasiee. Onblmyl ... NOKA3bl8AIOM, HMO CNOCOOHOCD
K HazpesaHur msaHemcs 00 KpaiiHux npedeaos sudumbslx ¢uo.1emosslx Ayueil,
HO He danaee ux. IlocaedHue axkcnepumeHmMbvl 0OKA3bIBANOM, UIMO MAKCUMYM
HazpesamenbHoll CnOCOOGHOCMU HaxXoo0UumMcs 8 HeUOUMDbLX AYUax, U, 8ePOSIMHO,
OH Haxooumcss HA pPAccmMoOSHUU He MeHee noaydwiimMa 3a NOCAeOHUMU
BUOUMBIMU  AYHAMU. MU IKCNEepuMeHmMbl NOKA3bIBANM makice, UIMO
HesuduMble COAHEeUHble AYulU 0eMOHCMPUPYOM CNOCOOHOCMb K HA2Pe8aHuio,
NOAHOCMbIO PABHYO CNOCOOHOCMU K Ha2Ppes8aHU 0 KPacHo20 ceemd...»

1 Jwim = 1/12 yma = 10 AUHUAIM = 2,54 CM.



Hecmomps Ha ecto muwameabHOCMb ONUCAHHO20 ONbUNd
U NOAYUYEeHHble o4YesUJHble Pe3y/1bmdambvl, 8epPOSIMHO, BCe
Jce cama MblCAb O KAKUX-MO HesUOUMbIX AYHax,
nadarowux Ha HAC HEeNpepbvl8HbIM NOMOKOM 8Mecme C
COAHEUHbIM c8emoM, OblLaa CMoAb HeNnpusebldHd, 4mo Y.
I'epwienvy dsaduamv saAem  XpaHua  MoAavaHue U
onyb.auxosan OaHHble 00 OMKpblMuuU UM 6 cnexmpe
Coanua uH@paxpachvix ayueil (6oaee «KPACHbIX», HeM
camu KpacHsle) auus 8 1800 u 1801 2odax.

I'epwens cam
: : uLiugosan Ha
s | Ccmawxe cmekaa 04s
g me.eckonos,
NOCMPOEHHBIX UM
: 8 cady doma, u
. nascez0a ocmancs 8
- ucmopuu @usuxu _ (AW S
ke W7 W
- NepeoOmMKpbIBAMeNns . ROV
UHPPAKPACHbIX A
/lyqeﬁ. | S ——




HemovHuk uHpaxkpacHo20
u3ayueHun

ucmoyuruxom MK-usayueHusa aeasmomes
Ko.1ebaHue U spauieHue Mo.1eKya seulecmsasa,
No3mMomy UHOPAKpacHbvle IM8 U3AYUAIOMm
Hazpemble meaa, MOAeKY.Abl KOMOoPbLX 08UNCYIMCS
0COOeHHO UHMEHCUBHO.

- npumMepHo 50% aHepauu CoaHua u3Ayuaemes 8
UH@paxpacHoM duana3oHe;

- yenosek cozdaem HUK-usayueHue 8 duana3oHe
om 5 0o 10 Mxm(amy OAUHY B80./1HbL Y.1AB8AUBAIOM
3Mel, umerowiue NPUeMHUK Mena108020 U3AYHEHUS
U oxomsawuecs no Houam).



Uesioseueckull 2/1a3 He
B8 COCMOsIHUU sudems B
amoi Yyacmu cnekmpa,
HO MbI MOXeM
yyscmsosamb menJio.
Kak uzsecmmHo, /11060il1
o6beKm, Ybs
memnepamypa
npesbiwiaem (- 273)
e2padycos Llenbcus
ussiyyaem, a cnekmp
e20 U3/lyyeHus
onpedesisemcss mosis| o= 2 |
e20 memnepamypou
ussry4ame/sibHou
CNOCOGHOCMbIO.

NASA/IPAC




Ipumenenue HK-usayueHua

UrdparpacHbLIX
MPOMEKRTOP

IIpub6opsbt HOUMHOZ20

U Men106020 UOCHUSA
AUUWDB HEMHO20
IIpesocxodsam no ceoum
pa3mepam oovliUHbLe
No030pHbBIE MPYObL U
oOuMOKAU, XOMA NPU
IMOM HAO0eAN0M HAC
noucmuHe
ceepxsecmecmaeeHHbIMU
CnocooHocmamu —
sudemuv Hesuodumoe!

OTpaMeHHble
HEBUAUMbBIE NYUH

RBTOMOOUNL B cBeTe COOCTBEHHbIX
TeNNOBLIX Nyyeu



Ipumenenue UK-usayueHus

I[eemHuvle
UH@paxkpacHsle
¢domoepagpuu,
cOenaHHble C
camo.ema,
N03604210M Y3HAMb
Yymo pacmem
HA 8CNAXAHHOM Noae

U XOpowo Au
noauma eoootl
000pOOHAas 3eMAA.

- . fl. \ 3




Ipumenenue HK-usayueHua
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Tenaoeu3op omxkauxkaemcsi He HaA OMpPAay¥ceHHvle, a Ha
ucnycxkaemvle meaamu u npeomemamu uUH@paxpacHsle AYuuU,
YAasausan pasHuyy memnepamyp 6 00au 2padyca pasaudHblx
Yyuacmkoe noeepxHocmu, Hanpumep uUeana06evHeckKo20 AuYyd uau
padéomarowezo mpaHcgopmamopa.



Yavmpaguoaemoaoe
usayueHue

- KOPOMKOB0AHOB0E 3/1EKMPOMASHUMHOE U3AYUEHUE
(400-10 HM), Ha 00A10 KOMOPO20 NPUXOOUMCS 0KOAO 9%
gcell aHepauu usayuenus CoaHua. Yavmpaguoaemosoe
usayueHue CoaHUa uoHU3UPYem 2a3bl 6epXHUX CA0es
3emHoll ammocdepsvl, Umo npugooum K 00pa308aHUIO
uoHocepvl, KoOmMopoe NOAHOCMbI NOo2A0WAEmcs 8
3emHoll ammocgepe u docmynHo 049 HaAOAOOEHUS AULLD
co cnymHuxkos u paxkem. IaasHulit 6xkaad 8
yabmpaguoaemosoe U3AYUEHUE KocMuueckoe O0arm
2opsivue 36e30bl.

BOJIJIACTOH Yuavam Xaiio (1766-1828), aHeauilckuil
yuenslil. Omxpovin (1801) Heszasucumo om M. Pummepa
y/1bmpaguoanemosoe usayueHue.



- yenoeeveckuil 2aa3 He sudum Y®d-usayueHue, m.x.
po20o8an 000.10uka 21a3a U 2Aa3HAS AUH3A NO2A0WAM
yabmpaguoaem. Oonaxko Aw00u, Yy KOmMopsvlx yodaneHa
2Aa3HAs AUH3A Npu CHAMUU Kamapaxkmbvl, Mo2ym
gudems Y®D-usayueHue 8 duana3oHe O0AUH 80AH 300-350
HM;

- YO-usayuernue suosm Hekomopbwle xcusomuble (204y0b
opueHmupyemcs no coAHUY daxce 8 NnACMYPHY no200y);
- 8bl3bleaem 3az2ap Koxicu;

- npakmuuecku He nponyckaem Y®d-ayuu OKOHHOe
CMeK/10, Mm.K. e20 noz2.10waem oxKcuo xceae3d, 86X00auull 8
cocmas cmekaa. Ilo amoil npuuuHe dadxce 8 dcapxuil

CONHEeUHbIll OeHb Henb3A 3azopembv 6 KomHame npu
3AKPbIIMOM OKHE,

Yavmpadguoaemoasgoe usayueHue



- 8 Maavlx do3ax Y®d-usayueHue okxasvleaem
b6.1a20meopHoe 8AUSHUE HA OP2aHU3M 4e/08exd,
akmueusupys cuHmes sumamuua /[, Hedocmamok
KOMopo20 8 op2aHu3me demell paHHe20 803pacma
npusodum k PAXUTY, xapaxkmepusyrouje2ocs
paccmpoticrmgom obmeHa gewjecms, HaQpyuleHuem
Kocmeobpa3o8aHusl, GYHKUUL HEePBHOll CUCMEeMbl
U BHYMpEeHHUX OP2AHO8;

- boavwasn do3a YP-obayueHus Moxcem 8bl36AMb
02fc02U KOXMCU U paxosble Hosoobpasosarus (8 80%
cayvaes usaevumsle); upeamepHoe YD-obayueHue
ocaabasem UMMYHHYKO cucmemy op2aHu3ma,
cnocobcmeys passumuio HEeKOMOopPblX
3abo.1esaHull.



NcmoyHuku YOU. lNpumeHeHue.

JTloMUHecCLeHTHbIe
namMmnbl

ConHue

KBapLeBaHue

PTyTHO-KBapL,eBble
__namnbl




ObsacTi HCNOJIB30BaAHHE
VJALTPapHOIETOBOr0 00J1yUeHHS

1) Megnuuna

2) KocmeTosiorus

3) IlpoMbILIEeHHOCTH
4) Cenbckoe X039HCTBO
M J)KHBOTHOBO/ICTBO

S) Ilonurpadus

6) KpumuHaucTuka
7) XuMHYECKHH aHAIH 3 YO —
CIEeKTPOMeTpHsi

8) YabsTpaduoser B pecraBpanun

9) llloy-0u3Hec

Bonxkora IO.B., 3[IMVY



HesuodumMoe 2Aa30M IACKMPOMAZHUIMHOE U3AYyueHue ¢ 0AUHOU
80AHbL 10° — 10° mm. IIpoHuxkaiom uepe3 HexKomopbwle
Henpo3pauHvle 04 6UOUMO20 ceaema mamepuaasvt. Henyckaromesn
npu MopModceHUU ObICMPLIX IAEKMPOHOB8 6 eewecmae
(HenpepuvieHbLL cnekmp) u npu nepexooax 3A1eKmpoHo8 ¢ 6HEWHUX
INEKMPOHHBIX 000.104€K amoma Ha eHyYymMpeHHue (AuHelrvamulil
cnexkmp).

— PpeHmzeHoecKkasn mpyoxka, HeKomopbwvle
paduoakmueéHsvle U0OMONvl, YcKopumeau U Haxkonumeau
INeKMpPoHo8 (CuHxXpompoHHoe usayueHue). K zaaaxkmurueckum
UCMOYHUKAM OMHOCAMCA NpeuMywecmeeHHo HeumpoHHble
38e30blL U, BO3MOMNCHO, UEPHble OJbiPpbl, WaApoevle 386e30Hble
CKOMLICHUA, K 6He2aNaKMuueCKuM UCMOHHUKaAM — Kea3dapul,
omoeabHble 2a1aKMUKU U UX CKOTL1eHUA.

— domonaeHka, AOMUHECUYEHMHbIE IKPAHDbLL,
demexmopbsvl L0ePHBLX U3AYUEHULL.

PenmezeHoackoe usayueHue



KpynHeilnuuilt Hemeukuil
Pusux-sxkcnepumeHmamop.
Omxpovia (1895)
peHmezeHoecKue ayuu,
uccaedosan ux cgoiicmaa.
Tpyosvt no nve30- u
nupolaexmpuieckum
ceolicmeam Kpucmananoas,
mazHemusmy. Ilepewitil
aaypeam HooOeaeackoil
npemuu no pu3uxe.

PenmeenH Buavzeabvm
Koupao (1845-1923)



B nacmoswee spems 045 NoAYyueHUs! PEHIM2eHOB8CKUX Ayuel
pas3pabomansbl 8ecbma CosepuleHHble YCMmpOolicmea, HaA3bl8AeMble
penmeeHosckumu mpybxkamu. Ha pucynke uzobpaixceHa ynpouwleHHas
cxema  3AeKMpPOHHOU  peHmeeHosckou  mpybku. Kamod 1
npedcmasasiem coboil 80AbPPAMOBYIO CNUPAAb, UCNYCKANOWYIO
9/1eKMPOHbL 3 CUem MmMepMOd1eKMPOHHOU amuccuu. L{uaundp 3
doxycupyem nomox 3,1eKmpoHO8, KOMopbvle 3amem coyoapsaromes
memaniuueckum aaekmpoodom (aHodom) 2. Ilpu amom noseasomes
peHImaeHo8cKUe AYULL.

Hangﬂmeuue mexncdy avodom u
Kkamodom docmuzaaem HeCKOAbKUX
decamko8 kKuaosoabm. B mpybke
cozdaemca 2aybokuil eaxkyym. B
MOWHBIX PEHM2eHOB8CKUX MmpYyoKax
amod oxaaxcoaemcss NPOMOUHOLlL
800011, MaKk Kax nNpu MmMopMoHIceHuU
2/1eKmpoHo8 8bvlasasemcesa boavuioe
Koauuecmeo menaomol. B noaesHoe
U3AyveHue npespawiaemcs AUllb
0K010 3% aHepauU 31eKMPOHO8.




Ilepewiil 8 Mupe
peHmeeHoscKull
CHUMOK,
zaneuamaesuiuil
KUCIMb PYKU HCCHDL
Penmeena c
00pYUANbHBIM
KO/1bUOM.

PenmezeHoaeckoe usayueHue



Bpauu xomeau ¢ nomowbio peHmMeaeHO8CKUX AyHell Y3HaAMb KAK MONCHO
6oble 0 Hedyz2ax ceoux nauueHmos. Bekope onHu cmozau cyoums He MoAbKO O
nepeaomax xocmeil, HO U 00 0cobeHHOCMSX CMPOEHUS Hceayoxkd, o
pacnoaodceHuu 38 u onyxoaeil. OObIMHO XceAydoKk npo3paveH 0Aas
PeHMeaeHOo8CKUX Ayuell, U Hemeukuil yueHslil Pudep npedaoxcun xopmumo
b6oabHbIX neped @domozpagduposaruem... kauiell u3 CepHOKUCA020 Oapus.
CepHokxucavilt 6apuil 6536peaeu 041 Op2aHu3ma U 3HAYUIMEAbHO MeHee
npo3paveH 0451 PEHIM2eHOBCKUX Ayuell, uem MYCKY./Abl UAU BHYMpPEeHHUe
mrxaHu. Ha cHumkxax cmaau eudHbl A00ble CyXdHceHUS UAU PACUWUPEHUS
NUWEesapuUmenbHblX OP2aAHO8 U~ """~ " -

B xpoeb 601bHbIX
g8800am eeuwecmsa,
axKmueHo nozaaowaruiue
peHImaeHoscKue AYHu.
H epau sudum Ha axkpame
PeHIn2eH08CcK020
annapama mecma
3aKYynopKu u pacuupeHus

cocydos.

IIpumeHnHeHue peHM2eHOB8CKO20
usayueHun




PeHTreHOBCROE nanydeHne (CMHOHWUM PeHTIeHOBCKMe
JIYUN) — 3TO INEKTPOMArHUTHOE M3ZIYYEHME C LLIMP OKUM
Anana3oHom AauvH BoaH (or 8:10-6 ao 10-12 cm).




PEHTTEHOBCKHH CTPYKTYPHBIHU

AHAJIUS (. peumeeuocmpyxmgpubtﬁ aHanu3),
COBOKYNHOCTMb MEMO008 UCC/Ae008aAHUS ATMOMHOIL

CMPYKMypbsbl 8euwecmaa ¢ NOMowbo duppaxkuuu
peHmeaeHosckux ayueil. I1o ougpaxkuyuoHHol
KapmuHe YycmaHasAusarm pacnpeoeieHue
9AEKMPOHHOTl N1I0MHOCMU 8eulecmad, d no Hell —
P00 AmMoMo8 U ux pacno.1oxeHue. B
PEHIM2eHOB8CKOM CMPYKMYPHOM AHAIU3E

uccaedyrom cmpykmypy Kpucma.nnos,
scudxocmetl, 6e1K08blx MOAEKYA U OD.

IIpumeHnHeHue peHM2eHOB8CKO20
usayueHun



PEHTTEHOI'PA®UA MATEPUAJIOB,
ob.acmb mamepuanogedeHus, 0CHO8AHA HA
PEHIM2eHOB8CKUX Memodax u3yueHuss Cmpykmyp
mamepuanos. B penmeernozpaguu
Mamepuanos uccaedyrom KpucmaiiudeckKyro
cmpyxmypy, a3oswlil cocmas u e2o
U3MEHeHUS, COCMOosHUE 0ehOPMUPOBAHHDBLX

UAU No08ePZHYMbLX 0pYy20MYy 8030eillCmeuto
Mamepuanos.

IIpumeHnHeHue peHM2eHOB8CKO20
usayueHun



PEHTT'EHO/TE®PEKTOCKOIIHA,
OCHOBAHA HA NO2A0WEHUU PEHIM2eHOBCKUX
AyuUell, NpoxodauUx uepe3 KOHmMpo.Aupyemblil
mamepuan. Ilpumensarom 6 0CHOBHOM 045
8blA6/1CHUS PAKOBUH, 2PYObIX MPEUUH,
AUKBAUUOHHBIX 8KAIOUEHUL 8 AUMDBIX U
CBAPHDBIX U30eAUAX.

IIpumeHnHeHue peHM2eHOB8CKO20
usayueHun



PEHTTEHO/IUAT'HOCTHKA, 8 meduuuHe —
pacno3HasaHue 3a60.1e8aHULl HA OCHOBE OAHHbBLX
PEeHIM2eH0.A02UUeCKUX UCC1ed08aHUll
(penmeeHockonuu, peHmeenozspaguir).
PEHTT'EHOI'PA®HA, 8 meduyune
(ckuaepagusn) — memod peHmaeHoOua2HOCMUKLU,
3aKANUAOWULCA 8 NOAYUEHUU PUKCUPOBAHHO20
PEeHIM2eHOB8CK020 U300paxceHus 00veKma Ha
¢omomamepuae.

IIpumeHnHeHue peHM2eHOB8CKO20
usayueHun



Ha p
PeHIM2eH08CKOoll
¢pomoepaguu,
cOeAaHHol C
bopma 4
opbumanvHoll
KocMuueckoll
cmanuuu. Budua
usayuarowas
peHmaeHosckue
AYydu cepebpucmas
COAHEHUHAS KOPOHA
Ha oHe
HenpuebIYHO
memHoz20 CoaHua.

IIpumeHnHeHue peHM2eHOB8CKO20
usayueHun



[lomallHee 3aaaHue: caenaTtb U BblyUUTb
KOHCMNeKT. [1oAroToBUTLCHA K KOHTPOJIbHOW
paboT no Teme «ONTUKa».



