Cexunst 10. CoBpeMeHHOE COCTOSIHHE U MPOOJIeMBbI €CTeCTBEHHbIX HAYK

SNEKTPOIAT, YTOOHI IUIOMAAb KOHTAKTA COCTABMIA 6-8 MM’. Y TIOATOTOBIEHHBIX MEKTPOIOB KAUeCTBEHHO
OLICHMBAIOT BHJ TIOBEPXHOCTH BIIEKTPOJA C MOMOIIBI0 MUKPOCKOMA. [10Iy9aloT NoIIpH3aioOHHYI0 KPHBYTO
U AreKkTpona cHavana B aiekrponure | (H;PO, ¢ mmotHOCTRIO 1,4 T/MIT), IOTOM, 3aMEHHUB BIIEKTPOA — B
anektponute 2 (27 mi rnunepuna, 18 mi stunenrimkons, 27 mi H;PO,4 xorm, (motHOCTS 1,71 /™MIT), 10 T
MOJIOYHOWH KHCIIOTBI, 15 MIJI BOZXBI (TPEX3IEKTPOAHAS CXEMa, PEKUM IOTCHIMOCTATHPOBAHMS, Pa3BepTKa
moteHnmana 1 mB/c, mpenmensl - ot cranmonapraoro noternuana 10 1000 MB). Ha ocHOBe morydeHHOI 3a-
BHCHUMOCTH OBUT BEIOpaH MOTEHIIAA JJIs1 TIOJUPOBKH AJIEKTPOAA , KOTOpHIi coctaBmi 100 MB.

st mostydyeHrs aHOAHOM MOJIIPU3ALMOHHON KPUBO 3aMBIKAIOT Pa3bEMbl IOTEHLIMOCTATA B COOTBET-
CTBHUH C TPEXIIEKTPOIHON cxemoif). CoOmparoT ycTaHOBKY, s 3Toro B mraTuse 1I1Y-98 3akperusator Tpu
anekTpona. I'paduToBbIil 3mekTpon (B JAaHHOM OIBITE CIYKHT KaTOAOM) HOACOCIOHMHSIOT K pa3beMy
«Counter». XmopcepeOpsHBII AMEKTPOI MOACOSANHSIOT K pasbeMy «Ref». CTampHON 37EKTpOI (CKPETKY)
32)KHMAIOT B 3aKMMe-«KpOKoaniIe». COOTBETCTBYIOIIMNA MTPOBOA MOAKIIOUAIOT K pazbeMy «Work». Diek-
TPOZBI TIOTPYKAOT B cTakaH Ha 50 mi ¢ anexTponutoM 1. [Tprm 3TOM TpaduTOBBIH IEKTPO JOIKEH OBITH
norpyxeH He riryoxe, uem Ha 0,5 cM. Ilocne ycTaHOBIEGHUS CTAIMOHAPHOTO MOTEHIMATA BBHIOMPAIOT THUI
skcniepuMenTa «JInHeiHas pa3BépTka». Korma pa3sHOCT MOTEHIIMAIA MEXITy pabodnM SIIEKTPOIOM H DIIeK-
TPOAOM CpaBHEHHS JOCTUTHET 33/JIaHHOTO 3HaueHWs (WM KOTJa 3HadeHHWe TOKa mpeBbicHT 50 MA) 3ammch
ocraHoBnuBaeTcs. 110 MOMTy4YeHHBIM JaHHBIM CTPOST TpadyK 3aBUCHMOCTH CHJIBI TOKA OT HANpPsDKEHHMS, 110
KOTOpOMY BBIOMPAIOT 3HaUEHHUE MOoTeHnrana Ha ydactke DE, nmpu koTopoM u criemyer mpoBOANTH JalbHEHN-
M€ SKCIEPUMEHTHI.

Jlnist mecnenoBaHys BIMSIHAS 3I€KTPOJIMTA HA KA4ECTBO TIOJIMPOBAHMS CTAJIN TIPOBOST OIBITHI C JJIEK-
TPOJIUTOM | W 3JIEKTpOIUTOM 2. DJIEKTPOsl BBIHIMAIOT, CYIIaT, CPAaBHUBAIOT C ITOMOIIBI0O MUKPOCKOMA U
JIENArOT 3aKII0UEHNE O BIMSHUH 3JIEKTPOINTA HA KAYeCTBO MOJIMPOBAHUS. Y CTAHOBJIECHO, YTO 3JIEKTPOIUT 2
obecrniegnBaeT 60ee BEICOKOE Ka9eCTBO AIIEKTPOTIOIHPOBAHUS.
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Iens Hammeit paboThl — M3yYUB UCTOPHIO PA3BUTHS HIIEKTPHIECKOTO OCBEIIEHHS COCTABUTH XPOHOJIO-
THYECKYIO TaOJHIly Pa3BUTHS HCTOYHHUKOB CBETA M CPABHUTH OCHOBHBIE XapaKTEPUCTHKH NCTOYHUKOB H3ITy-
YEHUs], OLIEHNUB MX JTOCTOMHCTBA U HEOCTATKH.

Hcropust anekTprdeckoro ocBemmeHns Hadanach B 1870 roxy ¢ n300peTeHust 1aMITbl HAaKJIUBAHUS, B
KOTOpPOH CBET BBIPAOATHIBAJICS B PE3YJIbTaTe IMOCTYIUICHHS IEKTPHUECKOro Toka. Camble MepBbIe OCBETH-
TeJIbHBIE IPHOOPHI, PabOTalOIMNe Ha HIEKTPHIECKOM TOKE MOSBIIIMCH B Hadane XIX Beka, koraa ObIIo OT-
KPBITO JIEKTPUIECTBO. DTH JaMIbl ObIIM AOCTATOYHO HEYNOOHBIMH, HO, TEM HE MEHEE, UX HCIOIb30BaN
npu oceemeHny ynuil. Y, Hakowrer, 12 nexadbps 1876 roma pycckuii nmxeHep [1aBen SI6109K0B OTKPBIT Tak
Ha3bIBAEMYIO «3JIEKTPHUYECKYIO CBEUY», B KOTOPOW [BE YTOJIbHBIE IIACTHHKH, paszeleHHble GapdopoBoit
BCTaBKOM, CIy KW NTPOBOIHUKOM 3JIEKTPUIECTBA, HAKAIABIIETO AYTY, W CIYXKHBIIYI0 HICTOYHHKOM CBETA.
Jlamma f16109KOBa HamuIa MUPOYANIIIee MPUMEHEHHE MPH OCBEIICHUH YIHII KPYIHBIX TOPOJoB. ToUuKy B
pa3paboTKe JTaMIT HaKaJIMBaHUS IOCTaBIII aMEpUKaHCKUH m300peTarens Tomac AnbBa DmauccoH. B ero mam-
IIax MCIIOJIB30BANICS TOT XK€ MPHHIMII, 9TO U Y SI6JI09K0Ba, OJHAKO BCE YCTPOHCTBO HAXOAWIOCH B BAKyyM-
HON 000JI04Ke, KOTOpasi MpeJoTBpamaia OBICTPOe OKHCIEHHE AYTH, M MOITOMY JlaMIla DIHCCOHa MOTJa
HCTIOTB30BaThCS TOCTATOYHO MPOAOIDKUTENbHOE Bpems. B 1873 romy A.H. JlompruH ycTpomi mepBoe B
MHpE Hapy’KHOE OCBEIIeHHE laMramMu HakaiauBaHus Onecckoit ynuis! B [letepOypre
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VI Beepoccuiickast HayqHO-TIpaKTHUECKasi KOH(EPEHIHS U CTYACHTOB U YYaIIecss MOJIOICKH
«IIporpeccuBHBIEC TEXHOJIOTUH U 3KOHOMHKA B MAIIMHOCTPOCHUID)

Hcropust pa3BUTHS ANEKTPHIECKOTO OCBEIEHHS MEPEKUBaAIa BpEMEHa 3acTosi M obeMa. CaMbIM I0ITHUM
OBIT ITyTh OT JIyIHHBI K CBEUE M 3aT€M K MACIITHOW JamIle. 3HaUYMTEIbHbIH MHTEPEC MPECTaBISET HCTOPHUS pa3-
BUTHS JIAMII HAKAJIMBAaHWS, COBEPIIMBIINX PEBOJIIONMIO B TEXHUKE OCBELIeHNs. HecMoTpst Ha TO 9TO MHOTHE H30-
OpeTeHns He HallUTH NPAKTHYIECKOTO IPUMEHEHNsSI, OHHM, HECOMHEHHO, 3aCITyXKUBAIOT BHUMAHHS.

Hwke, B Tabnmne 1 nmpencraBieHO XPOHOJIOTMIECKOE PAa3BUTHE HCTOYHHKOB CBETA.

Tabnuma 1
Pa3BuTHE HCTOYHUKOB CBETa

10000 r . 1o H. 3. MacnsHbIe JTaMIIbl U (haKesl.

4000 r . o H.» [opsiime kaMHu B Maioit A3um.

2500r. o H.» |CepuiiHO€ IPOU3BOJCTBO IIIMHSAHBIX JIAMII C MACJIOM.

500r.moH.2> [Ilepsrle cBeun B ['peruu u Pume.

1780 . BomopoaHbie TaMITEL ¢ 3JEKTPUICCKAM 3KATAHUEM.

1783 r. Jlamria ¢ cypenmHBIM MAcCJIOM M TUTOCKUM (DUTHIIEM.

1802 r. CBeueHre HaKaJICHHOI TPOBOJIOKH U3 TIaTUHBI UJIH 30J10Ta.

1802 r. Jyra B.B. IlerpoBa MeKay YrOTbHBIMA CTEPKHSIMHU.

1802 r. CaeueHue Tietolero paspsa B onsitax B.B. [letposa.

1811r. [lepBbie ra30BbIe JAMIIBI.

1816r. [lepBrie cTeapiHOBBIE CBEYH.

1830r. [lepsrie mapauHOBBIE CBEUH.

1840 r. Hewmerkuit ¢pusuk ['poBe ucnonb3yer Ui HOZOTpeBa HUTH HaKajla JIEKTPHUYECKUI TOK.

1844 r. Crapp B AMepuKe AenaeT HONBITKY CO3AATh JIAMITY C YTOJIBHOW HUTBIO.

1845 1 Kunr B JIonnone momydaer HaTeHT” "[IpuMeHeHne HaKaJICHHBIX METAIMYECKUX M yTOJb-
HBIX MIPOBOJXHUKOB JUTSI OCBEILCHNUS .

1854 1. I'enpux ['obenp co3maer B AMepuKke MEPBYIO JIaMIy C YTOJBHON HHUTHIO U OCBEIIAET €I0
BUTPUHY CBOETO MarasuHa.

1860 r. [NosiBiIeHME NEPBBIX PTYTHBIX Pa3psAHBIX TPyOOK B AHIIIUH.

18721 Ocsemenne namnoukamu A.H. Jlogeruaa B [letepOypre Omecckoil ymuIbl, ayIuTopuit
TexHoNOrMYeCKOro MHCTUTYTA U APYTUX TTOMELICHUH.

1874 1. [1.H. 516:109K0OB ycTpanBaeT MEepBYI0 B MUPE YCTAHOBKY JJIsI OCBEIICHHS KEIE3HOJOPOXK-
HOTO ITyTH 3JEKTPUIECKUM IIPOKEKTOPOM, YCTAaHOBJICHHBIM Ha TApOBO3€.

1876 r. Wzobperenue I1.H. S10:109k0BbIM CBEUYM M3 IBYX NMApaJUIEIBbHBIX YTOJIBHBIX CTEPKHEH.

1877 r. Maxccum B CHIA caenan namiy 6e3 KOJIOBI U3 TNIATHHOBOM JICHTHI.

1878 r. CBaH B AHIVINY NPEAJTIOKIII JIAMITY C YTOJIBHBIM CTEPIKHEM.

1880r. OMCOH MOJTyyaeT MaTeHT Ha JIaMITy C YTOJIbHOM HUTBIO.

1897 r. Hepuct n300peTaet 1aMIy ¢ METaIUTMYECKON HUTHIO HAKATUBAHHS.

1901 r. Kynep-XprouTt n3o0peracT pTyTHYIO JIAMITY HI3KOTO JTaBIICHHS.

1903 r. IlepBas namma HakanMBaHUS C TAHTAJIOBOM HUTBIO, IPEUI0KEHHAs bonbTeHOM.

1905r. Ayap TIpearaet JJaMIty ¢ BOJIb(paMOBOil CITUPATBIO.

1906 r . Kyx u300peraet pTyTHYIO JyTOBYIO JIAMITY BHICOKOTO JIaBJICHUSL.

1910r. OTKpBITHE TaJOT€HHOTO [UKIIA.

1913 r. ["azonanoHeHHas namma Jlanrbe ¢ BOIB(QPaMOBOI CMPAIIBIO.

1931r. [Mupanu u300peTaeT HATPUEBYIO JIAMITY HU3KOTO JaBICHHS.

1946 . [ynb1 mpengaraeT KCEHOHOBYIO JIAMITY.

1946 r. PryTHas 1amIia BBICOKOTO JIaBJIECHHS C JFOMUHO(POPOM.

1958 r. IlepBble ranoreHHbIe TaMIIbl HAKAIUBaHUSL.

1960 r. [lepBbie pTYTHBIC JTAMITHI BRICOKOTO JTABJICHUS ¢ HOMUCTHIMA TOOABKaMU.
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Cexunst 10. CoBpeMeHHOE COCTOSIHHE U MPOOJIeMBbI €CTeCTBEHHbIX HAYK

1961 r. HatpueBsie TaMIIBI BBICOKOTO TaBICHUS.
1982r. ["anmoreHHbIE JTaMITBI HAKATMBAHISI HU3KOTO HAIIPSDKEHIS.
1983 r. KoMITakTHEIE JTFOMUHECIIEHTHBIE JIAMIIEI.

B rtabmune 2 npuBeneHbl HEKOTOPhIE XapaKTEPUCTHKH MCTOYHUKOB M3IMydeHHs. [Ipuuem oxBaueHa
Ui HeOompImas Tpymnmna (o0Iiee 9uciIo TUIIOB UCTOYHUKOB M3mydeHus mnpessimaer 2 000). CoBepuieHHO
€CTECTBEHHO, YTO Pa3BUTHE U COBEPIICHCTBOBAHHE HCTOYHUKOB CBETA ONPEAEISUIOCH: MOBBILICHUEM JHEp-
reTH4ecKoil 3 (HEeKTUBHOCTH; YBEIHYEHHEM CPOKa CITyXKOBI; yIydIICHHEM LIBETOBBIX XapaKTEPUCTUK H3ITy-

yeHus ([[BETOBOM TEMIEPATyphl, HHICKCA [IBETOMEPEIadr U T.]1.).
Tabnuna 2

HeKOTOpBIG XapaKTCPUCTUKNU UCTOYHHUKOB U3JTyYCHUSL

MormtsocTs, | CBeToBoit no- | CBetoBast oTna- | Cpok Ciryk-

THn ueToTHMKA M3y CHMA Br TOK, JIM ya, TM/BT Obl, Jac.

BakyyMmHBIE U Ta30HAIONHEHHBIC JaMITbl Ha- 15-1 000 85-19 500 5-19.5 1000

KaJIMBaHUs OOILEro Ha3sHAYEHHUs

lamorennple jgaMmbl HaKaJWMBaHUSA OOIIEro 1.000-2 000 22 000- 2 2000 - 3 000

Ha3HAYEeHUS 440 000

EEI}’THBIC pa3psiIHBIe JIOMHUHECLEHTHBIE JIaM- 15-80 600 - 5 400 40 - 65 1000-15 000
3400 - 10 000-

PTyTHBIC TaMIIBI BEICOKOT'O JaBIICHHUS &80 -2 000 120 000 40 - 60 15 000

PTyTHBIC TaMITBI CBEPXBBICOKOTO TABJICHHUS 120 - 1 000 |4 200 - 53 000 35-53 100 - 800

MeTamioragoreHHbIe JaMIIbI 250 -3 500 19 000- 75 -100 2 000-10 000
350 000

HaTpueBsie taMIbl HU3KOTO JaBICHHS 85-140 |6000-11 000 70 - 80 20 000
25000 - 10 000-

HaTpuessie 1aMIbl BBICOKOTO 1aBICHUSA 50-1000 47 000 100 - 115 15 000
35700 —

KceHOHOBBIE TaMITBI 50 -10 000 2 088 000 18 -40 100 - 800
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[TsTHaauaTHI SeMeHT Tabnuubl MenneneeBa — ¢docdop. Pocdop BrepBbie moaydni B 1669 r. ain-
xuMUK u3 ['amOypra Xennunr bpana. OH oJoOHO APYTUM allXUMHKaM, IbITAJICS OThICKATh (uitocodekuit
KaMeHb, a IIOJIy4/JI CBETAIIEe BEIECTBO, KOTOPOE B AAIBHEHIIIEM Ha3BaJ «XOJIOAHBIM OTHEM».
EMy npuiio B rojoBy BBHIIAPUTH BOAY U3 MOYH, KOTOpas B OOJNBIIOM KOJIMYECTBE CKAILIMBAJIAChH B
AMax OKOJIO COJIATCKHX KazapM. OH cMellall IOMy4eHHBIH CyXOil OCTaTOK ¢ YIJeM M HeCKOM, NMPOKaIHII
U... B PETOPTE OKa3aJoch yAUBUTEIBHOE, CBETALIeeCS B TeMHOTe BellecTBo. CBoe Ha3BaHue (ocdop momy-
YHJI 32 CIIOCOOHOCTH CBETUTHCS B TEeMHOTE (Tped. Gocop 03HAYAET «CBETOHOCHBINY).
[Tpy HOPMAJIBHBIX YCIOBHSAX dJIEMEHTapHBINH (ocdop cymiecTByeT B BUAE HECKOIBKUX aJUIOTPOIHYe-
ckux Moaubukanuii. Paznuuator yetsipe ero MoaupuKanuu: Oemblil, KpaCHBIA, YEPHBIH M METAUTNYCCKU
docdop. Hanbonee pacrpocTpaHeHHBIMU SIBIISIFOTCSL OCIBIN, U KeNTbIH, Ppocdop. [1]
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