


BBeaenue

MoHaTne "dmsnyeckaa kaptuHa mupa" ynotpebnsieTcs gaBHO, HO NUWb B NOCreaHee Bpems
OHO CTarno paccmaTpmBaTbCA HEe TOMbKO Kak UTOr pas3BUTUS (PU3MYECKOro 3HAHWUS, HO U Kak
ocobbli caMOCTOATENbHbLIM BUA 3HAHWSA - camoe obLllee TeopeTudeckoe 3HaHue B u3uke
(cuctema NOHATUIA, NPUHLUMMNOB U TUMOTE3), CriyXallee WUCXOAHOW OCHOBOW AN MOCTPOEHUS
Teopun. dmnsnyeckas KapTMHa mMupa, C O4HOM CTOPOHbI, 0bobLlaeT BCce paHee MNorny4vYeHHble
3HaHMA O npupode, a C ApyroM - BBOOUT B PU3MKY HOBble duriocodckne wnaen wu
00yCcnoBneHHble UMW MOHATUA, MPUHLUMMBLI U TMNOTE3bl, KOTOPbIX 40 3TOro He ObiNo 1 KoTopble
KOpPeHHbIM 00pa3oM MEHSIT OCHOBbl (PM3MYECKOTO TEOPETUYECKOro 3HaHWs: cTapble
PU3n4ecKkme NoOHATUSA U MPUHLMNBI TIOMAKOTCS, HOBblE BO3HMKAIOT, KAPTUHA MUPa MEHSIETCS.

KnoueBbiM B hU3NYECKOM KapTUHE MUpa CIY>XUT MNOHATUE "MaTtepus”, Ha KOTOpoe BbIXOAAT
BakHenwmne npobnembl usnyeckon Hayku. [1loaTomMy cmeHa U3NYecKon KapTUHbl Mupa
CBsfi3aHa CO CMEHOW npeacTaBreHuMn o maTtepun. B mnctopum pusmnkm 310 NpomMcxoauno Asa
pasa. CHavyana 6bin coBeplUeH nepexon OT aTOMUCTUYECKUX, KOPNYCKYNSAPHbIX NpeacTaBrieHunn
O MaTepumn K rosieBbIM - KOHTUHyanbHbIM. 3aTem, B XX B., KOHTUHyarnbHble NpeacTaBrneHus
ObINM  3aMEHEeHbl COBPEMEHHbLIMW  KBAHTOBbIMU. [10STOMY MOXHO TrOBOpUTbL O  Tpex
nocregoBaTtenibHO CMEHABLUMX APYr Apyra pusnyecknx kapTuHax Mmpa.

OpnHouM 13 nepBbIX BO3HUKINA MEXaHUCTUYecKas KapTuHa Mupa, MOCKOSbKY U3y4YeHue npupoabl

Ha4vaJioCb C aHalin3a I'IpOCTGVILLIGVI q)OprI OBWXEeHUA MaTepun - MEXaHUYECKOro nepemMeLleHna
TEs.




MexaHucTHYeCcKass KapTUHA
MHpa

OHa cknagpbiBaetcs B pesynbrate HaydHown pesontoummn XVI-XVII BB. Ha ocHoBe pabot MNanuneo
[anunes, KOTOpbIA YCTAHOBMI 3aKOHbI ABWXEeHUS CBOOOAHO najaromx Ten u copmynuposarn
MeXaHU4YeCKU NPUHUMMN OTHOCUTENbHOCTU. Ho rmaBHas 3acnyra [anunesa B TOM, YTO OH BrepBble
NPUMEHUN ONS UccneaoBaHUs NpUPOAbl SKCMEPUMEHTarbHbIA METO BMECTe C U3MepeHUsMu
nccnegyemMblX BeNWYMH UM MatemMaTudeckon o6paboTkon pesynsratoB usMepeHun. Ecnu
9KCMNEepPUMEHTbI CTaBUMUCb U paHblUe, TO MaTeMaTUyYeCcKnini X aHanu3 BrnepBble CUCTEMATUYECKU

cTan NpUMeHATb UMeHHo [anunen.

KrtoyeBbIM MOHATUEM MEXaHUCTUYECKOM KapTUHbl Mupa ObiNo noHATVEe ABWXeHus. MeHHOo
3aKOoHbl ABWXeHUs HbloTOH cuuTan dyHaameHTanbHbiIMM 3akoHaMu MuposaaHus. Tena obnagatot
BHYTPEHHUM BPOXAEHHbIM CBOMCTBOM ABUraTbCs PaBHOMEPHO U NPSMONUHENHO, @ OTKIIOHEHNS OT
3TOro ABWXEHUSA CBA3aHbl C JENCTBMEM Ha Teno BHELHEW cunbl (MHepumn). Mepon nHepTHOCTH
ABNAETCA Macca, [Opyroe BaXHeKllee TMNOHATUE KNacCU4YeCKoW MexaHWKW. YHuBepcarbHbIM
CBOWCTBOM Ten SABMSETCH TAroTeHue.

HbOTOH, Kak u ero npegwecTtBeHHUKn, npunaaBarnl Oonbloe 3HayeHue HabngeHusM |
JKCNEepUMEHTY, BUAA B HUX Ba)KHENLLNI KpMTepMVI Onda otaeneHnd JTOXKHbIX TmnnoTe3 OT UCTUHHDbIX.
|_|03TOMy, OH PE3KO BbICTyNas NnpoTnB TakK Ha3blBa€MbIX CKPbITbIX Ka4€CTB, C MOMOLLbK KOTOPbIX
nocnegosarenu ApI/ICTOTeJ'IFI NbITanncb 00BbACHUTL MHOTNE ABMEHNA U npoueccobl npupoabl.
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HblOTOH  BblABUraeT  COBEPLUEHHO  HOBbIN
NpPUHUMN MUccnegoBaHna npupoabl, COrnacHo
KOTOPOMY BbIBECTM ABa WM Tpu 0OWMX
HayYana OBWKEHUSI U3 SIBIIEHUS U MOCne 3Toro
N3NOXUTb, KakuM obpasom cBoWCTBa M
OENCTBUSI BCEX TENECHbIX BELLEW BbITEKAKOT U3
3TUX ABHbIX Ha4an, - Obino Obl O4EeHb BaXXHbIM
warom B dunocoun, XoTa MPUYMHBbI ITUX
Hayan n He ObINKn eLLe OTKPbITHI.

HblOTOH  BblABUraeT  COBEPLUEHHO  HOBbIN
NpUHUMN MUccnegoBaHUA npupoabl, COrnacHo
KOTOPOMY BbIBECTM OBa WM Tpu 0OWMX
HayYana OBWXKEHUSI U3 SIBIIEHUS U MOCne 3Toro
N3NOXUTb, KakuM ob6pasom cBoWCTBa W
OENCTBUSI BCEX TENECHbIX BELLEW BbITEKAKOT U3
3TUX ABHbIX Ha4an, - Obino Obl O4EeHb BaXXHbIM
warom B dunocoun, XoTa MPUYMHBI ITUX
Hayan n He ObINKn eLLe OTKPbITHI.




3axkonbl HbroTOHA

[MepBbl 3aKOH, KOTOPbIN YacTO Ha3blBAT 3aKOHOM WHepuuW, YTBepXdaeT: BCAKoe Terno
NPOAOIKAET YAEPXKMBATbCA B CBOEM COCTOSIHMM TMOKOS UM PaBHOMEPHOro MNPSIMOSIMHENHOrO
OBWKEHUS, NoKa N NOCKOSTbKY OHO HE HY>XOaeTCs NPUMOXEHHbIMU CUlaMy USMEHUTbL 3TO COCTOSIHUE.
OTOT 3aKOH, Kak OTMeYanoch Bblle, ObiN OTKPLIT ewé anuneem, KOTopbI OTKasancst OT NPeXHUX
HaMBHbIX NPeACTaBNEHUN, YTO ABUXKEHME CYLLECTBYET NULLb TOrAa, Korga Ha Teno AenCTBYHOT CUMbI.
[MyTEM MbICNEHHbIX 9KCMNEPUMEHTOB OH CyMesl nokasaTb, YTO MO Mepe YMEeHbLUEeHUs BO3AeNCTBUSA
BHELLHMX cun Teno ByaeT npoaosmkaTb CBOE ABMXEHME, TaK YTO MPU OTCYTCTBUN BHELUHUX CUI OHO
OOIMKHO ocTaBaTbCs MMbOo B Nokoe, Mnbo B paBHOMEPHOM U MPSAMOSIMHENHOM ABWXKeHUW. KoHe4YHO, B
pearnbHbIX OBWKEHUAX HUKOr4a Herb3s MOSIHOCTbO OCBOOOAMTLCS OT BO3AENCTBUS CUN TPeHus,
COMPOTUBIEHMSA BO3AyXa U APYrMX BHELUHUX CWM, N MO3TOMY 3aKOH MHepuun npeactaenset cobown
ngeanusauuio, B KOTOPOM OTBNEKaTCA OT OEeWCTBUTESIbHO CrOXHOW KapTUHbI OBWXEHUS W
BOOOpaxatoT cebe KapTVHY maearnbHyr, KOTOPYH MOXHO MOnyyYnTb NyTEM NpenenbHoro nepexoaa,
T.€. NOCPEACTBOM HEMPEPLIBHOIO YMEHbLUEHUS AENCTBMS HA TENO BHELUHWX CUMl U nepexopa K
TakoMy COCTOSIHUIO, KOra BO3AENCTBUE CTAHET PaBHbLIM HYIIHO.

BTopoln OCHOBHOM 3aKOH 3aHMMAaET B MEXaHMKE LEHTpanbHOE MECTO: M3MEHEHMEe Konmn4yecTBa
OBWKEHUS NPOMNOPLMOHANbHO NPUNOXEHHOW OEWCTBYIOLWEN CUE U NPOUCXOAUT MO HanpaBneHUo
TOM NPSIMON, MO KOTOPOW 3Ta cusa AencTByeT.

Tpetnn 3akoH HbloTOHaA: OEWUCTBUIO Bcerga €CTb paBHOE W MNPOTUBOMOSIOKHO HanpasrieHHoe
NPOTUBOAENCTBME, UHA4Ye B3aMMOLEWCTBUSA AOBYX Ten Apyr Ha Apyra Mexagy cobon paBHbl U
HanpasneHbl B NPOTUBOMOMOXHbIE CTOPOHBbI.




IlporuBopeuus

Ha ocHoBe mexaHucTudeckon KapTuHbl mupa B XVlll-Havyane XIX BB. Obina paspaboTaHa
3eMHasl, HebecHas 1 MornekynspHas MexaHuka. BbICTpbIMM TeMnamn LWNo pasBUTUE TEXHUKW.
OT0 npuBeno K abconTu3aumMm MexaHUCTUYEeCKOM KapTWHbl Mupa, K TOMY, YTO OHa cTana
paccMmaTpuBaTbCs B KQ4eCcTBe YHMBEPCalibHOWN.

B 310 e Bpemsi B (oM3NKe Hayanu HakannmeaTbCs SMNUPUYECKMe AaHHble, NpoTMBOpeYallme
MEXaHUCTUYECKOW KapTuHe Mupa. Tak, Hapsgy C pacCMOTPEHMEM CUCTEMbI MaTepuarnbHbIX
TOYeK, MOJIHOCTbIO COOTBETCTBOBABLLUEN KOPMYCKYNAPHbIM MPEACTaBNEHUsSM O MaTepuu,
MPULLIMOCL BBECTM MOHATUE CMOWHOW cpedbl, CBA3aHHOE Mo CyTU [fena, YXe He C
KOPMYCKYNSPHLIMU, @ C KOHTUHYanbHbIMW NPeACTaBeHnaMM 0 MaTepun. Tak, Ans 0GbsACHEHUS
CBETOBbIX SBMEHWUIN BBOAMIOCH MOHATME 3dmpa - 0coBoi TOHKON M abCONOTHO HENpepbIBHOM
CBETOBOI MaTepuu.

O™ akTbl, He YyKnagblBallWMECs B PYCNo  MEXaHUCTUYECKOW  KapTUHbI  MKpa,
CBMOETENbCTBOBANM O TOM, YTO MPOTUBOPEYUUS MeXYy YCTaHOBMBLLEWCA CUCTEMON B3rMAO0B U
[AaHHbIMX  OMblTa OKasanucb HenpuMUpUMbIMU. Pu3nka Hyxganacb B CYLIECTBEHHOM
M3MEHEHWUM NPEACTaBNEHU O MaTEPUN, B CMEHE (PM3NYECKON KapTUHbI MUpa.




JJIeKTPOMATrHUTHASI
MHPAa

B npouecce AnNuUTENbHbIX pPa3MbILWMEHUA O
CYLLHOCTU 3MEKTPUYECKUX M MarHuUTHbIX SBNEHUI
M. dapagei npuwen K MbICIIM O HEOGXOAMMOCTU
3aMeHbl  KOPMYCKYNAPHbIX — MpeacTaBneHnid o
MaTepun KOHTUHYyarnbHbIMWU, HenpepbiBHbIMK. OH
coenan BblBOA, YTO 3MeKTpOMarHWTHoe mnone
CNNOLWb HenpepbIBHO, 3apsiabl B HEM SABMSKOTCS
TOYEYHbIMU CUIOBLIMM LEHTpamu. TeM cambim
oTnan BOMPOC O MOCTPOEHUN MEXAHUCTUYECKO
mMogdenu adpmpa, HecoBnageHU MEXaHUCTUYECKNX
npeactaBneHnii o6 adupe €  peanbHbIMK
OMbITHBIMM ~ [@HHBIMXM O  CBOWCTBaxX CBETA,
aneKTpuYecTBa 1 MarHeTusmMa.

[BvXeHne NOHMManocb He TOMbKO Kak MpOCToe
MexaHU4yeckoe mnepemMeLleHme, MnepBuYHbLIM Mo
OTHOLUEHUIO K  3TOM  (popmMe  [OBWXKEHUS
CTaHOBUIIOCb pacnpocTpaHeHue konebaHun B
norne, KOTOPOE ONUCbIBarioCb He 3aKoHaMu
MEeXaHWKW, a 3aKOHaMU1 3NEKTPOAMHAMUKMN.




DJIEKTPOAUHAMUKA

Barnagbl  Ha MaTepuro  MEeHANMCb KapauHalibHO: COBOKYMHOCTb HeAermiMMmbiIX aToMOB
nepecraBalia OblTb KOHEYHbIM npegenom AOerimMmoctn mMatepun, B KadeCTBe TaKoBOIo
npuHMManocb egunHoe abcontoTHO HenpepbiBHOE OeCcKoHeYyHoe nofne C CUIOBbIMU TOYEYHbIMU
UeHTpaMu - ANeKTpn4eCKknumMmn 3apagamm n BOJIHOBbIMU OBWXKEHUAMU B HEM.

XOoTa  3aKOHbI ANEeKTpoAnHaMnKn, KakK W 3aKOHbI KIacCu4ecko MeXaHWKW, OLHO3HAYHO
npepgonpenenann cobbITusA, n CﬂyqaﬁHOCTb BCE elle nbiTa/inCb WUCKIKOYUTb W3 d)VI3VI‘-IeCKOl71
KapTuHbl MWpa, co3daHune KMHETUYECKON TEOpUnM ras3oB BBEJIO B TeOpuko, a 3ateM U B
QNMEKTPOMArHNTHYHO KapTUHY MUPa NOHATUE BEPOATHOCTN. I'IpaBp,a, noka (pVI3MKl4 HE OoCTaBNANn
Hagexabl HauTn 3a BEPOATHOCTHbIMN XapaKTEPUCTUKAMN YETKUE OAHO3HA4YHbl€ 3aKOHbI,
nogobHble 3akoHaM HbloToHa.

K koHuy XIX B. Hakannueanock Bce 6onblle HEOObACHUMbIX HECOOTBETCTBUI TEOPUM U OnMbITa.
OnHu 6binu obycroBneHbl HEeAOCTPOEHHOCTbI 3NEKTPOMAarHUTHOM KapTUHbl Mupa, gpyruve
BOOOLLE He CornacoBbIBanMCb C KOHTUHYanNbHbIMU NpeacTaBNeHNs MU O MaTtepun: TpyAHOCTU B
obbsicHeHUn hoToadhdekTa, NIMHENYATLIN CNEKTP aTOMOB, TEOPUS TEMSIOBOIO U3NYyYeHUs.

MpVHMMas 3aKOHbl ANEKTPOANHAMUKM B KA4ECTBE OCHOBHbIX 3aKOHOB (hM3MYECKON pearnbHOCTH,
A. DNHLITENH BBEMN B 3NEKTPOMArHUTHYO KapTMHY MMpa MOEK OTHOCUTENBHOCTU NPOCTPaHCTBa
W BPEMEHM U TEeM caMbiM YCTPaHWI NPOTUBOPEYME MeEXOYy MOHMMaHMEM MaTepun Kak
onpeneneHHoro Buaa nomns U HbFOTOHOBCKUMY MPEACTaBNEHUAMIU O NPOCTPAHCTBE U BPEMEHMW.
BeenoeHne B OnNeKTPOMarHUTHY KapTUHY MuUpa PEnsSTUBUCTCKUX MNPEACTaBMNeHun o
MPOCTPaHCTBE Y BPEMEHM OTKPLINIO HOBblE BO3MOXHOCTY AJ1S1 €€ pa3BUTUS.




CTaHoBJIeHHE HOBBIX
B3IJISI/IOB

CornacHo nepBow Mogenu atoma, MOCTPOEHHON aHIMUACKUM Y4€HbIM DpHecToM Pesepdopaom
(1871-1937), aTtom ynogobnancss MMHMATIOPHOW COSTHEYHOW CUCTEME, B KOTOPOW BOKPYr sapa
BpaLLalTCA 3rneKkTpoHbl. Takada cuctema Obina, OOHAKO, HEYCTOMYMBOWN: Bpallaromecs
9MNEKTPOHbI, TEPSISI CBOKO 3HEPIUIO, B KOHLIE KOHLOB, AOMKHbI Obinn ynacTb Ha s4po. Ho onbIT
noKasbiBaeT, YTO aTOMbl SIBASAOTCA BeCbMa YCTOMYMBLIMM OOpas3oBaHMAMM M ONA  UX
paspyLueHms TpebyoTca OrpoMHble CUMbl. B CBA3M C aTUM NpexHsia Mogenb CTPOeHUsa atoma
Oblna 3HaA4UMTENbHO YCOBEPLUEHCTBOBaHa Bblgawowmmca ¢usmkom Hwunbcom  Bopom
(1885-1962), kOTOPLIN NPESNOSIOXKNI, YTO NPU BpaLLEHMM MO TakK Ha3biBaEMbIM CTaLMOHAPHbLIM
opbutam anekTpOoHbl He M3MyyatoT dHepruo. Takas aHeprus n3nydaeTca unu normnowiaercs B
BMAE KBaAHTA, UMM MOPLMU IHEPruun, TOMbKO NPW Nepexone 3MeKTpoHa C OAHOM opbuTbl Ha
Apyryto.

B 30-e rogbl XX B. 6bIN0 coenaHo Apyroe BaKHeWLlee OTKpbITUE, KOTOpoe Mnokasasno, YTo Bce
aNeMeHTapHble YacTuubl BeLlecTBa, HanpuMep JneKTPOHbl, 0bnagalT He  TOoMbKo
KOPNYCKYyNspHbIMA, HO W  BOSIHOBbIMW CBOWCTBaMW. Takum nyTéM Oblno  gokKasaHo
9KCMEePUMEHTAnNbHO, YTO MeXAy BELLECTBOM M MOMEM He CyLLeCTBYEeT HENPOXOAMMOWN rpaHuLb:
B OMpedenéHHbIX YCMOBUSIX AneMeHTapHble 4YacTuubl BellecTBa OOHapy>XMBAKT BOMHOBbIE
CBOWCTBA, @ YacTuLbl Nonsi -CBOMCTBA KOPMYCKyn. OTO SABNEHME NOMy4Ynno Ha3BaHue gyanuama
BOSMHbI U YacTuubl - NpeacTaBrneHne, KOTOpOoe HUKaK He YKNnagblBarnoCb B paMku OObIYHOro
34paBoro cmbicna.




CoBpeMenHasi pu3HKAa

Cnoxumnucbk HOBblE, KBAHTOBO-MNOSIEBbLIE npencrtaBneHnd o Matepumn, KOTopble onpenenAarTcA
KaK KOpﬂYCKyﬂﬂpHO-BOHHOBOVI ayannam - Hanm4yme y KaxKgoro aremMeHTa marepunm CBOWCTB
BOSHbI M YacTULbl. YLLnn B npowsioe n npeacrtasrieHnAa 0 HEM3MEHHOCTU MaTepPUN. OpaHown n3
OCHOBHbIX 0OCOBEHHOCTEN ANMEMEHTApPHbIX YaCTuL, ABNAETCA UX YHUBEPCAaJibHasA
B3anMM03aBNCUMOCTb 1 B3anMonpespaLllaemMocCTb. B COBpeMeHHOVI Q)VI3MKe OCHOBHbIM
mMatepuaribHbIM 00BLEKTOM SBNSIETCA KBAHTOBOE MNorse, nepexon ero n3 ogHoro CoCTtodHunA B
apyroe meHdaeT Yncrio YacTtuu.

OkoHyaTenbHO yTBEPXOATCA npeacrtaB/ieHNA 00 OTHOCUTENBHOCTU NPOCTpaHCTBa U BPEMEHM,
3aBUCMMOCTb UX OT MaTepumn. HPOCTpaHCTBO N BpeMA nepecrtarT ObITb HE3aBUCMMbIMUN apyr ot
apyra un, cornacHo Teopmnmn OTHOCUTENTbHOCTU, CIMMBAKOTCA B €AUNHOM YETbIPEXMEPHOM
NPOCTPAHCTBEHHO-BPEMEHHOM KOHTUHYYME.

OTU HOBbIE MMUPOBO33pEeHYECKME nNoaxoabl K NCcrneaoBaHUIo eCTeCTBeHHOHay‘-IHOIZ KapTUHbI
MUpa oKasalsim 3Ha4nTesribHOE BIMMAHME KaK Ha KOHerTHbIVI XapakTtep no3HaHuA B OTAENbHbIX
oTpacnax eCteCTtBO3HaHMA, Tak U Ha NOHMMaHMe NpuMpoabl, Hay4YHbIX peBOJ'IEOLI,Mﬁ B
€eCTeCTBO3HaHuU. A Belb MMEHHO C peBONTIOLUMOHHBIMA I'Ip606pa3OBaHMF|MVI B €CTECTBO3HAHNN
CBA3aHO N3MEHEHNE ﬂpeﬂ,CTaBﬂeHMVl O KapTuHe npnpoabl.

KBaHTOBO-nonesas KapTHa Munpa " B HactogdLlee BpemMa HaxoanTcda B COCTOAHNN CTaHOBIEHUA.
C KaxabIM roaom K Her Ao6aBnsaTCs HOBbIE ANEMEHTbI, BblABUratOTCA HOBbIE MMMNOTE3bI,
CO34akTCA U pa3BMBaKOTCA HOBbIE TEOPUN.




MarepualdbHBIN MHUP

IMpuMeHasa cMCTEMHbIM NOAX0M, ECTECTBO3HAHME HE MPOCTO
BblAeNnseT TUMnbl MaTepuanbHbIX CUCTEM, @ PaCKpbIBaeT UX CBA3b U
COOTHOLLEHMe. B Hayke BblAENATCS TPU YPOBHSA CTPOEHMUS
MaTepum.

MWKPOMUP - MUP MPEAErbHO MarblX, HENOCPEACTBEHHO He
HabnoaaeMbix MUKPOOBGBHEKTOB, MPOCTPAHCTBEHHAs PasMEPHOCTb
koTopbIx ucuncnserca ot 10-8 go 10— cm, a Bpems Xu3Hu - ot
BeckoHeuHocTM 10 10—?* ¢. OCHOBHbIE CTPYKTYPHbIE 3IEMEHTbI:
MOMEKyIbl, aTOMbI, AeMEeHTapHbIE YacTuULibI.

MakpomMup - M1p MakpooOBLEKTOB, Pa3MEPHOCTb KOTOPbIX
COOTHOCMMA C MacliTabamMm 4enoBeyecKoro onbiTa.
MpoCTpaHCTBEHHbIE BEMUYUHBI BbIPAXAKTCA B MUNIMMETPaAX,
CaHTUMETpax M KUNoMeTpax, a BpeMs - B CEKyHAAX, MUHyTaXx,
Yyacax, rogax. OCHOBHble CTPYKTYPHbIE 3IEMEHTbI: TeNa Ha
3emne, 3emna n gpyrne nnaHetbl, 3B8€3abl, rPaBUTALNOHHBIE U
3NEeKTPOMArHUTHbIE NONS.

Meramump - MUp OrpOMHbIX KOCMUYECKMX MacLUTaboB 1 CKopocTen,
paccTosiHMe B KOTOPOM U3MEPSIETCS CBETOBLIMY rogamu, a Bpems
CYLLIECTBOBAHNA KOCMUYECKNX OO BLEKTOB - MUNNIMOHAMU U
mMunnvapgamm net. OCHOBHbIE CTPYKTYPHbIE 3fIEMEHTbI:
[anakTuKn, rpaBUTaLMOHHbBIE U ANEKTPOMAarHUTHbIE Nons.




