PUSAPO PEVHMAH

XAPAKTEP
PUNSUNHECKUX
SAKOHOB




- OTHCKMBOHKE 3AKOHOB (QHIMHH —
210 BpOAG AGTCKOH Wrpwl B HYOMW-
KM, M3 KOTOpBIX Wywmo cobparth
ueny HapTHHRY. ¥ Hac — orpoMm-
Hoe muomwecrso KyBumuos, M c Ha-
WOLIM  AHEM MHX CTEHORWYCR BC®
Gonbwe. Muorwe BanflOTCA B CTO-
pore u wax Byaro B He NOARO-
ART ¥ oCranuhsim. OTKyAa Mul 3HA-
em, yro Bce OHM — M3 OQNHOTO Ha-
Gopa! Orkyaa Mbl JHABM, HTO BMe-
CTC OHH AOMNIHM COCT3BMTE UEnb-
uyio waptuitky! FlonHoW yBepeHHD-
CTH HET, M 370 HAC HECKONLKO
focnoxomr. Ho 1o, ure y MHOPHX
wy6uiton ecth wewro obuee, Bce-
naer dagempny. Ha Bcex HapHco-
nawo ronyBoe webo, Bce cpenaHsl
M3 pepesa oguore copra. Bee ¢w-
ZMMECKME 3aMoHsl NOAYHHEHR! Of-
HHM W TEM e 3aKOHam coxpa-
HEHMA.

* *

.Ope  hunocoth cHasem  «fins
CaMore CcyuecysoBaHMf HayKM co-
pepwenno Heobxogumo, uTobuw B
OfAHHE H TEX Me ycnnnnn: BCerfa
NONYYANHCH ONHM M TE e pelynk-
vatee. Tak Bov, 3TOrOo Me nony-
yaercs. Bs momere rouno BOLNPO
HIneCTH BDCE YCNORMA, H  BCe-TakM
HE CMOMeTRE npsacKazath, B HAaKOM
OTEEPCTHH Bbi YEMAHTE 3SNEKTPOH.
Tem He MeHes, HECMOTPAR Ha 310,
Hayka MWMpa, XOoTa B OAHKHE W TEX

We YcAoBMAX He Bcerpa  mnony-
YAIOTCA OfiNM M TE e pelynsia-

Thl.. MoatoMy B REHCTRMYENLHOCTH
ANS  CAMOro CYWeCTBOBaHMA Hay-
KM copepleHHo HeoBrogume BOT
uto — cBeTALie ymbl, He tpebyro-
wHe or nNpHpoasl, YTobpl  oHa
YAOHRNEYROPANa HKakkM-TO 3apanee
MPHAYMaHHBIM YCNOBHAM, KAl TOro
1pebyer Haw gmnocog.
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Pedaxqun Aumepamypti no @usiie

¢ OT PEIAKTOPA TIEPEBOJIA

Kiipkka, KOTOpyl0 BH ceildac pacKpbian, — ST0  JNek-
i P. @eimmana. Ero.ums Bam, Bepositilo, ouens 3mna-
komo. Omnn w3 nanGonee AKTHBHEX (PHSHKOB-TEOPETH-
KOB HANIMX LMEH, OH H3BECTEN IIHPOKOMY KpYry anTaTe-

7€ CBOHM KYPCOM JEKUHR no obuedl (H3nKe, npountail-

HEX B Kann%opnuﬁcmm TEXHONOrHYECKOM HHCTHTYTE
CLUA. 3t «QefnmanoBekie nekun 1Mo GHINKE» Bbi-
ILTH H B PYCCKOM MEPEBOJe; OHN 3aBOCBAJN Y Hac 00b-
LIYIO NONYASPHOCTE CPENH CaAMLIX pasHbiX Joael — or
ILKOJBHHKOB A0 aKaJE€MHKOB — CBOMM HEOOBIYHBM N0j-
XO/IOM K CTapoi (Qu3nKe i [NPocTOToN M3JOMEHHS CAMEIX
HOBLIX €€ MO W JOCTHHKEHHTH.

B kuure, npeanaraemoil BalleMy BHIMAaHI0, — TOKe
JIEKLHH, HO apyroro poaa. Oy OBIK NPOYHTAHBL BO Bpe-
ma Meccenmkeposckix urennil') B Kopnensckom yiu-
BépcHTeTE (rae Korfa-to y4HACH cam Jexktop). 3artem ux
sanNcy nepefasadiich NO paano H TeJNEBHIENHIO,

B stux nexunsx Qeiinmvan ofpailiaercs K ouens 1p-
pokoit ayantopii. On pacckasweaer 0 cambiX ¢yiiga-
MEHTANBHEIX 3aKOHAX APHPOLM, O TOM, Kak HX OTKpLI-
BAOT, 0 TOM, KAKOBH HX OCOOEHHOCTH.

Henopexy, Aafiexomy or HayKn, NOpofi OUYelb TPYAHO
NONATL, MOYEMY ECTECTBONCNLITATE L CYHTAET HEKOTOpLIE
34KOHH, TAKNE, KAK 3aKOH COXpaueHns sHeprum, (ynjga-
MENTANILIIEMH 1 YBEPEI, 470 Ol HE MOTYT HAPYIATHCA.
Eny TpyaHO ysiopiTE pasHiLy MekAy INOA0TBOPHON Tii-
NOTes0i N NYCTLIMH CAORANY, NHOHATH, B YeM COCTOMT
lleib COBpeMEHHOro ecrecrBoaHanms. Peinman w nu-
Tderca OOLACHATE 370,

[pasna, sajavua sta TpynHee, YeMm Kakercs c nep-
BOFO Barnaaa. Tpar#koMusM MONOXKEHHS COCTOHT B TOM,
110 CAM ECTECTBOHCMHTATEL 1e BRoJHe MoHnMaeT Jo-
FIKY PASBHTHA CBOel HaykH, Benwkne OTKpwbITHS BCerna
NEJOrHYNL, JI0AN JNldb C TPYZOM K HHM TNPHBHKAIOT.

') Tpamnunonuwe Meccenameponckne wremin s Kopneauciom

YUHBLPCHTETE NpoBOAsSTCH eweroano wavunan ¢ 1924 r. Tema ure-
NI — «DBOAOWHS 1 BIIH3ALNT,



n Or peduntopa nepeaodn

Yacro QuUayK nuraercs o0usicnETh APYIUM To, Y10 OH
Cule caM 1€ Broane scno nongmaer. Peiuman rane ro-
BODHT: «..51 CMeJo MOry CKaszarh, YTo KBaUTOBON nexa-
HUEH HHKTO HE NOHHMAETS.

Ho B saexunsx Peimmana pee yeerno, B nux pac-
CRA3aH0 1 O JOCTHMEHWAX U O TPYAHOCTAX; B HHX H3JNO-
Keibl Hagemast i comtennn. Hmedano stim u HHTEpECHI
JIEKILWH, HHTEPECHB pAaxe IJs  TeX, KTo yMe 3Haer
KoHkperntie PaKThl, KOTOPLIE HCTOJLIOBANEI B STOM pac-

ckaze. Ocolenio JACTARNAET SaLyMaThes CEAbMAs JEK- |

uvs. Bonpoc ¢ 1eM, rae Konuaercs (iM3HKa M KOHYEET<
cs o ona sooGuie, ne tak-to npoct. [asgs va 1o, Kak
YCAOMHAIOTCH ONBITL, HEROALIO cnpalnupaems cebq, ne
norpebyer An clefyiouyi War pecypcon YiKe BCEro ye-
JsoBevectsa. Haykd Noka ncerpa Haxonuna HOBHE NYTH,
Kotopue ofaervann ee NpPOORHMEnHe BOEpems, MOMKeT
Ouitk, Tak Oymer w panbiuer?

[MockonbKy 37y KIUMKKY NPGUTYT, HABEPHOE, 1€ TOIBKO
HAMHHAIONINE, HO W TE, KTO yiKe 3Haer CDBDENEIII]}"ED {bli‘
2HKY, Mb L06aBUAN B PYCCKOM HM3LAHHA €Ll OAnY JEeK-
LHIO — peub, Kotopyio Defnman npoHIHec npp nNoJy-
uennn HoGenesckoit npevun 1965 r., npucyxiennon emy
338 COsSAalHe KBAaHWTQBON NERTPOIAHHAMHKH. Xora # ne
npenycMorpeinas apropom kuurd, sra Hobenesckas
JEeKUHA JOTHYECKH NPHMBIKAET K CeMp JIeKUHAM 0 Xa-
pakrepe disauuecknx 3akonop. OHa cNyIKUT NPEKPACHOI
HANOCTPANHE KO BCEMY CKasaHHOMY HM © TOM, KaK
AeAAI0Tes OTRPHTHA B QIH3HKE.

To, 410 BBl HpovTETE B STOI KHKTE, NpeacTaBayier coboi
NENEBOA SANUCH NEKIHET, NPOUHTANHBIX Nepen nepenod-
nentoft ayauropnelt, 8 oGCTAHOBKE, IIHYEM lE CTECHSB-
nieli BHPAZUTENBHOCTH PEYH M ABHKCHIE, CBOHCTBEHHLIX
P. ®eitumany kak nextopy. ¥ wnero ue Guno sapa-
Hee NOATOTOBAEHIIONO  TEKCTAa — Ol HMIIPORK3HPOBAT,
NO/L3YACH JiliE KopoTkuMu nabpockanu. Hostomy nepe-
BON 3anucell GHJ uenerkuM AenoM, o 374 Tpynuas pa-
Giora Buinana wa fodo nepesogupkos B. Il Toawmesa
(BoTynuTenbHoe choso 1 Jekuun 1—3) u Do JL Han-
nensfayma (aexunn 4 -7 u HoGesesckas nexuns).

A. Cuopoduncrud

¢ BCTYITUTEJALHOE CJ/10BO
PEKTOPA KOPHEJIBCKOTIO
YHUBEPCHTETA JI. KOPCOHA

Jlean 1t mKeHTALMEHL, A HMEI UecTh HPeACTABRHTH
BAM npiHeiiiero aekropa MecceHpKeponCKIX YTeRH, nPo-
peccopa Puuapna [1. ®eiuvana n3 Kamndgopuufickoro
TEXHONMOTHYECKOrD HIICTHTYTA.

[pod. Delinman — puaaouics GU3NK-TEOPETHK, MII0-
roe caeadBilii s 1oro, YTo0H HABECTH NOPANOK B TOH
nyranuue, KOTopoil OTMEeUeHO 3axBaTbiBAOLlce Pa3BHTHE
(PU3HKH B MOCEBOCINILI TICPHOR,

[pod. Deitnman sumoani CBOIO WINJIOMHYI0 paGo-
Ty B MacauycercCKom TeXHOMOIHYCCKOM HUCTHTYTE, a4 3a-
TEM 3aunmadnca g acnupaurype llpuicronckoro ynnaep-
curera. Ou Y4acreoBan o pﬂﬁD’l‘EiX, TI]]{)BOJ'IHBIJ.IHXCSI no
T4k nasupaemomy Manxertenckomy npoexry, cuadana s
Hpuncrone, a noswe B Jloc-Anamoce. B 1944 r. ot no-
Ayuns 3Banie accucrenra npogeccopa B Kopnenbckom
YUUBEPCHTETE, HO 3AUNI 3TY JONIKIOCTL TONBKO 110 OKON-
vanip ponne. Mue Guiio muTEpeCHO y3HATL, 4TO TOBOPN-
JIH 0 NEM, KOFAa NPHCYALAN0CH 9TO 3IBAHNE, NOITOMY #
NPOCMOTPES HPOTOKOIE HONEUHTEILCKOrO COBeTa... i he
obmapyia taM nikakix 3andceil of IToM COBHRTHIL
Tam umeercd, oAlako, OKOJAO ABARUATH 3aNHCEH O TIpe-
JecTanenyll OTnYCKOB, YBeaHYeHH! ManoBalbs 10 NoBbLl-
el B goamnocry. Ojia zanick ocobenno Mens 3ami-
repecosana. Tpuanars nepsoro woas 1945 r. npencena-
Tedb (USHICCKOro OTAC/IEHHA HanHcal aekany GakyasTera
HCKYCeTB, 4To «irokrop Deiinman — pupaoninics nena-
1Or 1 HCCJCHOBATENb, PABHMC KOTOPOMY BHpacraor
ne yacro», [lpencenarens cuutan, 4ro FOAOBOro JKalo-
BANLS B TPH TRCAYY A0ANAPOS MAJOBATO AR BUIAIONLE-
rocst pabornnka Qakyibrerd, ¥ PEKOMEHIO0Bas YBeJu-
ML Kasosanve npod. Peiinmany na JeBSITLCOT Aonna-
poB. Jlexan ¢ He CBOMCTBEHHOI €ro NONOMENHID HIEADO-
CTLIO M CORCPLIEHHO HE YURTLIBAA (HHANCOBHX BOIMONK-
HOCTEll YHUBENCHTETA BHIMEPKHYS HeBATLCOT A0MJapOB i
BIHCAS KPyIioe 4Yueno — meicsavy, OTCDLIH bl MoaceTe
JAKMOMHUTL, MTO yiKe TOraa MW BLICOKO  Lehiil



B Briynureavnoe cicoo

npod. Peiinmana! Deiinvay BCTYNHA B AONKHOCTL B
kouue 19456 r. w ouens naomotBopHo pabortan wa da-
kyaurere s revenye ngte aer. On noxunyd Kopreasckuh
ytmsepenrer s 1950 r. n nepewes p Kaaudiopnuiicxud
TEXHOJNOIHECCKIN MNCTHTYT, FA€ H paboTaer no cei Aens.

[Mpesxte vem Aars eMy CIOBY, 5 XOUY CKa3aTL BaM
o0 Hvem eute Koe-uro. Hexrasno on npouen Kype obied qii-
sy B Kanngopiuickorm TEXHONOTHYECKOM H B Pe3)ilh-
vate npuoGpen eule GosbUIYI0 N3BCCTHOCTL — TEMEpPL €ro

JEKHHH, OTAHYAKILHECs) CBEeXHM NoAXeIOM K NPEIMETY,

onyOankopansl o Tpex Tomax'). B nepsom rome ecth
ﬁ)'ﬁ'orpa(ﬁnm GelinMana, seceao Brpatoulero na Gonro?).
o Apyses H3 Kanudopuuitkoro TexnHosoriyeckorns
paccKasumBaoT, Yto B Jloc-Amenece o 3aMEHACT YIap-
HHKa B 3CTpajioM OpKecrpe, onHako npod. Pefnmai
sto orpunaer. Jpyrasm ero cnewuaibHoCTh — Ceiiin.
Pacckasupaor, uTo o/anassl on, nopobpas wiudp 3am-
Ka, OTKpuli Celi) B CEKpernos yypesaeuwnn, sabpan
cexperiinie HOKYMEHTH H OCTaBua 3alucky: «¥raiai,
kT0?» §1 Mor OH paccras’ars BaM, KAK OH Y4l HCNaAMH-
CKIW SIBHK Tepej TeM, kak exath ¢ Jexumsvy B Bpaau-
NI, — HO HE CTaHy.
$1 pymaw, uro STHX cBefeHiit Bam Gyaer AoeTaTtoulo,
W TENepb paspeliinTe MIUE ckasartb, IT0 7 pajd BHOBL Hpl-
sercreoBate npod. Pefiumana s cresax Kopressexoro
yHusepcuterd. Ero aexumn nocesiulens xapakrepy Gu-
SUNECKHX 3AKOHOB, A Tema ero nepsoit Jexuun: «lipumep
[]JI{BH‘JECKOTU FAKOHA — 3aKOH THTOTEHIH®,

"} B pyeckom mepescie oull uafaus 8 19651967 rr. o peastil
BRIOYCKAX Nop pazoannes «DERHMAHOBCKLE NEEIHE No qmsum:».—

Mpus Eﬂ?.
Y1 bouro — manenuipe Gapabayvn, HE  ROTOPBIX BEPAOT Mak-
uami, — Mpus. nepes.

T T e —
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Jlexuns |

¢ [MTPUMEP ©®H3HYECKOI'O
3AKOHA — 3AKOH THATOTENHMSA

Kax nn crpanno, Ho woraa wens (Hspenxa) npuraa-
WaloT Mrpats HAa Gonro, BEAYIIMA HE CUHTAET HYMHLIM
o0GLABHTL, 4TO 1 34HHMAIOCH elle W TeopeTHueckel duan-
Koil. $ oOLACHA 3TO TeM, UTO HCKYCCTEO MB YBaMaeM
Goablie, yeM Haviy, Xynostuauki Bospoxienus ropopu-
JH, YTO HHTEPEcOBAaThL YEJVBEeKA NOJMIKEeH NpexHne BCETO
ON caM, OAHAKG B MHPE HEMAND OpYyrHx HHTEPecHbLIX
npeameron. Bean n xypomunkn mpobyiores sakaTtami,
BOAHAMH B OKeale, xopomogom 3sesn na neGe... [losro-
My HHOTla He MEHIAeT GOroBOPHTH WO Takux peutax. Co-
BEPLARA X, Mb HCHBITBIBACM 3CTETHYECKOE HACHAMACHIEC.
Bumecre ¢ Tem B ABNEHUSIX NPHpotH ecrs HOpMBL 1L puT-
MHE, HE0CTYNHbE TNASY CO3Epnarens, HO OTKPLITHE rna-
ay anaauruka. Jrn GopMel 11 PHTMHL MBI Ha3LiBaeM Gu-
apyeckimMp sakonamu. B cponx JAekiuAx s Xouy N0roso-
piTh 06 ocoberuocTax (HINYECKOTO 3aKona Booblule —
TOAHABIIHCL, €CIH XOTHTE, HA Oy CTYNEHbKY Boille ca-
MHX 3axonos. Ilepeno muoit Bee spems Oyner KapTuna
NPHpOsiEl, KOTOPas BOSHUKAET nocae noapobueniero ee
amanyusza, Ho rosopuTs s Gyay Juin O caMulx oBHLIX,
CaMuX KpPYNHHX Maskax 97Ol Kapriibl,

Koneurno, nopo6Has Tema oueiih ofula o HoHerone
pacnonaraer K (pUAoco(CTBOBANKIO — HANHHACUIL TOBO-
PHMTL TAK PACIILIBMATO, WNTO NOHATL TElSs MOMXET BUiI-
kmit. M torpa cupraercs, 4To Tel PEllaels ryGok#e (-
coekne Bonpocel. H nocrapaioch roBOPHThL KOHKPETICE,
HOO cuMTalo, UTO APOCTAs MBICIL, HO BLipamennas qecr-
HO, nojesnee TyManumx namexos. lTosTomMy B nepacit
AeKuul, He BpaBasck B obue paccyauielus, . MNpocTo
pacckamy o6 ontoM (H3HIECKoM 3akone, nabul BH Mme-
Ji XOTh OAMIl NPHMEp TOro, o 4em BRocnencreny nﬂi—ﬂl("l'
oTBAeuennkil pasrosop. K stomy npumepy s Oyay of-
palarbes CHOBa M cHOBa: YToOW NPORATIOCTPRPOBATL
CBOIO MLICJB WM CAEAaTh PealbHOCTBIO TO, T THAUE
Morio O npespatutsess s aGerpakino. B kavecrse Ta-
Koro: npuMepa A BeGpan ABAEHne TPABHTALIN — 3aKoU



10 JTewyus 1

seemupnioro tarorenns. [louemy umenig ero-— nwe 3.
Moxer ObTh, NOTOMY, 1T0O STOT Benkkuil 3akon Gwn or-
KPLT OflHHM K3 NepLiX H HMEET HHTEPecHYI HCTopilio.
B ckamere: «Jla, Ho 310 cTapas HCTOPHSA, & MUE XOTE-
nock Cal yeastiate 4to-uubyabs o Goliee COBpPEMENHOI]
naykes. Momer Obith, Goaec HoBOMH, 0o He Godee cospe-
menuofl. CopemMennast Hayka JEKHT B TOM e caMOM
pyclie, 4to U 3aKoH BeemmpHoro TaroTenus. [pyrnai
CHOBAMM, Bhl [IPOCTO XOTHTE ycauluars o Gosee MO3ANIX
OTKpHITHAX. Mens e COBCeM HE TATOTHT NEPCNeKTHRa
pacCKa3nbiBaTh NdM O 3AK0OHE BCEMIPIIOTO TATOTEHHHA, M=
TOMY 4TO, ONHCHBAY €r0 HCTOPHK), NYTH K METOAH CrO
OTKPLITHA, €10 0CHOBHLE OcoGenHocTy, A 0CTaHych Yeno-
BEKOM BTIOJIHE COBPEMEILIN,

Jror 3akon HaszmBany «seanuaiiium oGobiiennem,
AOCTHTHYTHIM HMeJ0BeHecKiM pasymom». Ho yxe u3 Bery-
NETESABILIX €CTOB BH, HABEPHOE, NOHAAN, HTO MEHA HUTE-
PeCyEeT He CTONLKO YeNOBEYECKHil pasyM, CKObKO uyfecd
NPHPOJIL, KOTOPAS MOMET NOOMIIATLCH TAKHM HIRALUIBIM
H NPOCTHIM 3AKONAM, KaK 3aKOH BCEMHPHOTO TAFOTEHHA.
Hostomy mul Gysem roBOpiT He O TOM, K3K Mbl YMHB,
YTO OTKPBUIN 3TOT 3aKoM, HO O TOM, KAK MyApa NpHpOAa,
KoTtopan cobnionaer ero.

3akoH TATOTEHHS F4KJIIQUABTCH B TOM, YT0 OBA Tead
AeficTBYIOT APYr Ha Opyra ¢ cHaoit, kotopas obpartio
HPONOPIHOHANBHA KBAAPATY PACCTONHHA MEXJLY HHME M
NPSINO NPONOPLHOHANbEA NPOK3BElenH0 ux Mace. Ma-
TEMATHYECKH MLl MONCEM BHIPASHTL STOT BENHKI 3aKON
drapMyIoi

F=GE

— HeKOTOpPan NOCTOSIHHAS YMHOMKEeHna Hg npousBefenie
ABYX Macc # nogeaena na Keaapar pacerosmus. Teneps,
ecitin i HANOMHK, YTO NOA AGHCTEHEM CHALL TEU YCKO-
PAET CBOE [IRHXKENNHE H H3MEHEHHEe CKOPOCTH 38 cerkyuny
obpaTtho NponOpUHOHAJILHO MACCe, T. €. CKOPOCTb MeuseT-
cA TenM mMeanenHee, yeM OoONBIIE MAacCa, TO A CRANY BCe,
YTO HYHNO CKasaTh O SakoHe rarorenun. Bee ocraibe
HOE — MATEMATHYECKHE CNEICTEHA 3ITHX JBYX darTon.
Ho s zuao, uro Hemaremarnky Tpyalo yewjerh Bee Ta-

|

Apusep drusuneckoso sakond — SAROR TRCOTOHIR 11

KIle Cheerans, 1 noTeMy NoCTapaloch KOpPOTKO Paccka-
38T Bay 06 HCTOPHM OTKPLITHS, O NEKOTOPHIX €ro clen-
CTBHAX, O TOM, KAK OHO NMORMILAG Ha HCTOPNIG NayKH,
O Tex Tailiax, KOTopHe OCREAeT 70T 3aK0H, 006 YTOu-
HENHSX, CAENAHHNK IUHWTENHOM, H, BOAMOIKIO, O CBSI3N
TOr0 3AKOME ¢ APYrumi 3akonami uan.

Bxpatue ncropus ero takosa. Ewme spesnie, nabnwo-
A48 33 ABHMEHHEM HNEHET NHa vebe, Lorapanncek, MTO
Bee ouy, sMecre ¢ 3emnei, xoast Bokpyr Connua. IMoaj-
Hee, KOrna AWAH 3a0uAH TO, O YeM 3HajAN Hnpemje, 310
orkputie sanopo cpesan Konepiuuk. M rorma so3npg
HOBhLI BONPOC: Kak HMEHHO NJAHETH XOUAT BOKPYT
Comiina, KakoBo HX ABHKenHe? XOAAT Ak OHH 10 Kpyry
n CO.HII[I,E HAXOIONTCH B LHENTPE HAN OHH JBHMKYTCH 1O
Kagoi-uuGyas apyrofl kpuson? Kak Omerpo obin ABnR-
dyren? M orak panee. Busicuuiock 370 He Tak CKOPO.
lNocne Kotiepunka cioBa HACTAAW CMYTHLIE BpeMena H
pﬂS_I'DPE.-‘!l{Cb BEJUKHE cnopk O TOM, XOAHT JH T aHeThl
aMecte ¢ 3emdaeil gokpyr Connua war 3emns HaxoAHTes
B unenrpe Beenennoil, Torga ueaosek, no umenn Tuxo
Bpare '), npuayman, Kak MOKHO OTBETHTH HA 3TCT BO-
npoc. On pewmd, 4TO UYIKHO OYEHb BHHUMATENLHO Cje-
ANTL 33 TeM, riae NosIBIAIOTCA B Hebe NAaHerH, TOYHO
ST0 3alUCHBATE ¥ TOFAA YKe Bhlﬁll]}a'rb MEMIY ARYyMH
ppaXciebnumy TeopuaMi. 1o 1 GLA0 HavanoM CoBpe-
MEHHON HAYKH, KJI0YOM K TIPaBIILHOMY TIOIMHMAHIHIO
UpEpoLs — HaGMONATE 34 NPEAMETOM, 3aNNCcHBaTL BCe
NoAPOGHOCTH 1 HALCATHCS, YTO NONYUYEHIbIE TAKHM CNO-
cofoM CBEDENHA NOCAYKAT OCHOBOI LNA TOTD HAH HHOMO
reopernueckoro neronkosatis. H nor Tuxo, yenosek 6o-
raTuil, sragesuwnil ocrposoM nobausoctin or Konedra-

Tela, obopyAoBaa CROA OCTPOB GOVLINEME OPOH3OBLIMH

Kpyramp W cnenHanbHuiMH HAGAIORATENbLIBIMI NYHKTa-
MM M 3anichBall HOYL 33 HOYbI0 FONOKEHHH IIAHET.

Juie, uenoff Takoro TANKENOro TPYAA AOCTAETCA HaM

Ni0i0e OTKPBITHE.
Korna Bee stu panusie Guan coGpansl, OHH NONany

o pykn Kennepa?), kovopuiii # NHTANCH PEWIATL, Kak

') Thxe Bpare — pategni acrponon (15461601 ). N
) Horznn IKennep — nemeuruii aorponom o matesarik (1571~
1630 rr.), G novoumukon Bpare.
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pemyres naanerst Bokpyr Comnta. On nckan peueliHe

meronom npob # ownbok. Oanaskisl emy noxazanoCh,

4TO OH YXKE NOJYYHT OTBET: OH PELI, 4TO NAateT B
JRYTCH NO Kpyry, 1o Conunne nexit ie B uentpe. lNorom
Kennep saMeniyi, 4TO OfHa ¥3 muauer, kaxercs Mapc,
OTRNOHAETCH OT HYHHOTO noaoMenHn na 8 YrJOBLIX MH-
HYT, # HOHAJ, YTO TONY4enini UM OTBET HeBepenl, TaK
kax Tuxo Bpare He MOT JONYCTHTH TaKyl OGoJbuIyO

dur 1

oumnbry. Ioaatadacs ta rounocrs nabalofernd, on pe-
WA NePECMOTPETh CBOK TEOPHIO N B KOHUE KOHIOB 06-
napyxua tpy gakra.

CHavana oH YCTaHOBMJ, YTO OAAHETH JBHMKYTCH BO-
kpyr Conuna no snauncam # Coanne naxoanics B
OHOM B3 (POKYCOB. DIIBNC — 3TO KpPHBAH, O KOTOpOf
SHAIOT BCE XYAOIKHUKH, HOTOMY 9TO 0HA NPEACTABIAET CO-
Goit pacranyruil kpyr. Jlers Toxe 3HAIOT O HEM: 1M pac-
CKA3bIBANIL, UTO eC/iE npoieTs p kodapho Oeuesky, 3da-
KPenHTh € KOHIbLl i BCTABHTE B KONBLIO Kapahmall, 10
ou onuuer snaune (qur. 1), !

Ise toukn A n B — Qokyent. OpGura naaners — 5.-
aune, Connne naxomnres s ojnom 13 doxycos, Bosun-
KaeT APYrofd BONpoc: Kak ABHIKETCS MAalera no sifipis
cy? Mjer an oua Guicrpee, koraa ona Gawusko or Coms
na? 3amenaser il gBenue, ynaasnck ot nere? Kennep
OTBETHA W fia 3T0T Bonpoc (gur. 2). [

Ou o6uapyu/, YTO €CAH B3NTL IBA NOJNOKEHHS I8
HeTH, OTAGHCRALIX APYI OT Apyra onpeneneHHbLiM «;;._.
MEXYTKOM BPEMEHil, CKaKeM Tpems HenejaMiu, noron
R3STh APYTYIO 1acTh OpPOHTE M TaM-— TOXWE IOBd IO
HEHHS IaneThl, pasfeNenlLX TPeMs HEAensMH, H Npos

I pusiep Pusnueckeso 3akona — 3aKGH TSEOTOHI 3

BECTH AU (yueHsle HASHBAKT MX PajHyC-BekTOpann)
or Connua K TWianeTe, TO NOWLA/lL, SAK/OUEHHAS MeX-
ay opGirofi aaNeTH W MAPOIl JNIHi, KOTOpLe oTaese-
Il ApYr of Apyra rpeMs HeunensaMH, BCIOLY OLHHAKOBA,
g moboit wacti opBurel. A wroGu 9T naowanu Gy

'“l‘mn MEHUE NABHETHI,
PASALACHUBIE

-m?.riﬂﬂftﬂuﬂ NAGHETD, TPEMA HCAEARMU

fﬂMﬂltHHblt
MA

My
mﬂﬁfﬂmfm =

Pur 2

ONHNAKOBLIMH, lITAHETa MoJKHa uitH ObiCTpee, KOraa
oHa Gnnako ot Connua, 1 Menaennee, Korga oHa Jafexko
OT HEro.

Euwe uepes neckonsko ner Kemiep chopmy/inposan
TpeTbe NPaBUao, KOTOPOE KACANoCh He JIBHIKEHHS OAUOIL
naanerst pogpyr Cosnma, a cBRasHBaN0 ABIKENHA pas-
mnux naader apyr ¢ apyrom. OHo rnacmuao, 4to Bpems
noamoro obopora naanersl pokpyr Coanua aasucwr OT
BefHuitiel OpGuTbl 11 NPOMOPUHONANLHO  KBARpatiomy
Kophio 13 kyGa 3TOH Beawunubl, A BenuunHoil OpOHTH
cywraeTcs JAnaMerp, nepecexkalowufl caMmoe WHPOKOeE
MmecTo sanunca. Tak Kennep orkKpela rpi 3aKoHd, KOTO-
pPL€ MOMHO CREeCTH B OAHH, eCfl CKa3aTh, YUTO Oﬂﬁﬂ'-'ﬂ
npedcraganer cobod AMUNC, 3G PABHLIE NPOMENYTHIL
8pemenu ONUCHIBAIOTCR PABHbe NAoWadu u epems oGpa-
WeRus NPonOPYIOKAAbHO BeAudune opbuTnl 6 CTencrit
Tpu ATOPHLX, T. €. KBAApPATHOMY KOPHIO H3 KyGa Beswii-
Het opGrre., Dn Tpn sakona Kenniepa mosHOCTHIO ONM-
cHBaioT Antkenne naader Bokpyr Conunna.

Crnpocum cebsi: 4TO 3acTaBiAsieT NJaaHers! NBHTATLCA
pokpyr Consua? Bo spemena Kenmepa nekoTophbie Jioan
oTBEMAJM, MTO NO3al NJIANEeT CHAST aurens, MalyT
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KpuIbAMIE [ TONRAI0T mialetsl no opbute. TNosanee Bil
VYBHOHTE, YTO 3TOT OTBET HE Tak oK AalJex OT HCTHHSL
C 7ol ToALKO pasuiieil, YTo Aanrens CHANT B APYIoM
Mmecte n roaxalor naatery k Coanuy.

Tem spemeren Iaamnelt HecnepoBay 34KoHbE OBHKe-
Ul caMElX oOulYlBIX nNpeAMeToB, KoTopbie 0w ¥ Hero
non pyxkofl., Mayuas sTi 3AKOHL, NPOHIBOAS PA3THUHEIE
ONBITH, YTOOB BHSCHHTbH, KAK CKATHLIBAIOTCH WMAPHKN NO
HAKAOHHON NMAOCKOCTH, KAK KauyaloTesl MARTHHKM M T. /i,
landneil oTKpUN  BEIUKHH NPHHIEN, KOTOPHA HA3LI-
BAETCH NPHHIHNOM HHEPHRE H COCTONT BOT B HEM: €CIH
Ha npenMeT HHNTO HE NEICTBYeT B OH ABIIKETCS C Olpe-
HNeAeHioll CROpoCTLIo 1o ApAMOIl JHHHM, To on Oyier
ABUTATECH € TON e camoll CKOpOCTHIO H 0 Toil ¥Ke ca-
Moii npamoft annun peuno. Kak nu erpanso 3to 3BydiT
JIs TeX, KTO NelITadcs SacTaBuTh MAPHK BEYHO KaTHTH:
¢f Mo 3emdqe, Ho ecns OBl 3T4 Baeaausauns Oblia BepHa
I HA TEJNO HHYTO He geficTroBano (HanpuMep, TPEHHE O
noja), TO WAPHK HCE BPeMs KaTHics Obl ¢ NOCTOANIIOH
CHOPOCTLIO.

3atem nacrynuna ouepear Huiorona, Kotopuii pasay«
MBIBAA Han TAKHM BOHPOCOM: a ecan IHAPHK He KaTHTCsH
mo upamMoil auEnM, Yto toeda? M on oTBeTHA Tak:
AAf TOTo 4TOOH XOTh Kﬂl(-l—lliﬁy}lh HAMENNTE CROPOCTE,
Hyxua cnna. Hanpumep, ecnin BH IOATAAKHBAETE Wa-
PHK B TOM HanpaeAEHnH, B KAKOM OH KaTHTCH, TO OF No-
Katiiics Guicrpee. Ecnu 8ol 3ameruiin, uto on csepuva B
CTOPOIY, 3HAYHT CHaa peficrpoBasa c6oky. Cuny MomKHO
H3IMepHTh Npok3BeaenneM aAByx Bennunn, Hackosbko me-
HAETCA CKOpPOCTh 38 HEBOJBLION NPOMEXYTOK npeMenn?
Jt1a BenHunHA HasuiBaercs yckopennem. Ecau ee ymmo-
HuTh Ha kos(puiinent, nasusaemslli maccoi npeaMera,
TO nponzsenenue u Gyner canofl. Ee moxuo naMepnrh.
Hanpumep, ecan mu MPHBSIREM K BEPEBKE KameHb W
cTaneM KpYTHTbL €ro Haj roJioBofl, T NOYYBCTBYEM, HTO
3d BepeRky uano vanyre. [Tparma, korna Kamens Jetaer
No KPyry, BEI1HYHHA CKOPOCTH HE M3MEHAETCA — 3410 H3-
MeHsiercs ee Hanpapaeiie. 3uaunt, HYMHHA CHAH, KOTO-
past Bce ppem#a TAHyna Om KAMEHb K HEHTPY, W CHAa sTa
nponopunonansna macce. Ecan M posemeM nBa pas-
NLIX NpEAMETa M CTANEGM DACKPYMHMBATHL cliduana oamh,

Ipunep asuyeckocy JaKONG — 3GKON TR2OTENIR ko

& NOTOM Apyroil ¢ Tofl e CamMoll CKUPOCTLIO, TO BU BTO-
poM cayuae noipeGyerca cufia, B0 CToNLKO pas Gofib-
Was, o CKOMBKO MACCA BTOPOro npeamera Hosablie Mac-
cul nepeoro. Taknm obGpaszom, onpeenne cuny, HeoGX0-
AUMYI0 445 TOro, YTobL HAMEHHTL eKOpOoCTL Teqd, Mbl
Moxen serucanTe ero maccy. Iostomy, perunn Heoton,
nianere, spautaloneiicn Bokpyr Coanua, we HymHa
cuan, wrobsvt deuzarees sneped, ecan 6ul NHKAKOR CcHi
ne Owvino, mnanera aetena Ob no kacaresbHoi. Ho na
CAMOM gene naanera et He no npamoeit. Ona Bee Bpe-
Mfl OKASLIBAETCS e B TOM MECTE, KyZa flonand B, ecau
6ui getesa cBoGoano, a Gawwe x Connny (dur. 3).

AEHMHM Nl OTLYTCrRUM
™ Oreaonenue Ll
ABURERLIA 0T NPAMOU AMHMM

o . ABACTBATERbHOE ABHEHAE
Conne
dur. 3

ﬂp}'l’]{hﬂl CAOREAMH, ee CHDpDCTb, €€ OBHMKENNE OTK.IO-
nawres 8 cropony Connua. IMostomy aurennt oJxib

TAK MAXATH KpPLILAMM, yTobL Bre BpEMA NOATAJIKUBATL

naavery k Connny.

Ho ceofoaHoe ABIKCHEE He WMEeT HHKAKOH BIAIMOIl
apuania. [Movemy npenmers cnocobiu BEYHO JETETL 10
NpAMON JiHnd, Ma de zuaem. [Tponexexogienne 3akona
HHEPIHN A0 CHX nop octaeTcs 3aragkoil. B orawmwwe or
ANrenoB CcrOOOAHOE JABMKEHHE CYULECTBVET, H, HTOGhL
HCKPHEHTL €ro, HyKua ciaa. Crano siclo, YTO MCTOHHIK
atoll cnan maxoanten rpe-to okono Connua, MU Heloro-
HY ypaloch RoKa3saTth, 4TO Bropoll 3akon Kenaepa—
3AKOH paBeNcTea naollanel — NpaAMo BUITEKAET W3 TOH
TpocToll MieH, YTO BCE HSMEHEHMA B CKOPOCTH Hanpag-
sennl &k Connny. [laxe B cnyyae snannTiyeckoll opouTsL.
B chegyouedl nexiiy A nonwranes noapobno obbsic-
HHTL BAM, KAK 3TO MOMIIO CAENATL.

Jror sakon ykpennn Helorona s Mmcau, 9To cuia
nanpasnena & Contiy ¥ wro, aHas, Kak nepnoy oGpalile-
HUA pasieX naaner saescnt ot paccroanns fo Conita,
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MoHO GyaeT onpenenuTs, Kak ocnabanercs cuna ¢ pac-
crosimien. On Hawen, Yto cwaa 0GPATHO NPOHOPIHO-
Hansia Keagpary PACCTONHIIH.

Mo eux nop Heoroll ve ckasay HHYERO HOBOTO — OH
JARIL NOBTOPIA APYrHMy COBAMH To, 4TO CKasana o
nero Kennep. Oaun sakon Kensepa pasHoswaven yri-
Beprkaennio, wro cuna nanpasiena x Coaunny, a Apy-
roi — yTBEPIKACHHIO, YTO cuiia OOpaTHO NPONOPIHOHANL-
18 KpajpaTty paccTosiHus.

Jhonit pacemarpusasm B reaeckon IOnirep co cnyr-
pHKamy, ofpaudoUMAcH BOKPYT HETO, H HM 3TO HATO0-
MIHAN0 MAJTCHBKYIO conpeutywo cacremy. Bee surasnnene
tak, Gynro cnyrRiuky npuraribaiores K Onurepy. Jlyna
Toie Bpaplaercss BOKPYr 3eMaH H TPHTATHBACTCH K
nefl ToUHo Takum e oOpasom. Ecrecrsenno, BosuMkaa
Muicas, wro npatskenne aeficreyer nosciony. Octapa-
q0ch JHIL 0B0GILKTL 3TH HaGNOJeHus 1 cKkasarh, ¥T0
BCe TeAd TMPHTATHBAIOT Apyr Apyra. A suauur, 3emis
aomkna npurarneats Jlyny rax e, kak Conamie nph-
tarpeder naaners. Ho uspecrno, uro 3emas NpHIsArH-
paer H obOLIYALE MpenMeTL: BH, HaNpuMep, ApoiHo: ci-
ANTe A CTYNe, XOTS BaM, MOXeT OLiTh, W XOTeNoch Obl
nerars no sosayxy. TaroTenne npeameros k 3esue Guo
spaennen, xopoilo nasectium. Heworon Tmpeanonomxi,
yro Jlyiy ua opoure yaepHKHMBAIOT TE MKE CHIB, KOTOpHE
NPHTATHBAIOT NpeAMeTH K 3emJe.

Hackoasko napaer Jlyna sa cekysily, HETpyaHo co-
o6paszuTb TOTOMY, NTO B 3HaeTe paiMepul opONTH,
sHaere, yro Jlysa obxompr 3eMalo 3a MeCsl o, NOA-
CUNTAB, CKOABKO OHA [POXOANT 3a CEKYHRY, CMOMETe
y3laTh, HACKOALKO KPYr JynHol opOHTH OTKIOHAETCH 34
ceKyHAY OT npaMoft auuui, 1o koropoil 6u Jeveda Jlyna,
ecay G 3emMns ee ne NpHTArdBana. Jrta BeAHYHHE He-
miorum Goawvime 1,25 mm. Jlyna 8 60 pas npaasiue or
nenTpa 3eman, ueM Mu (Mbi yAanens or uentpa 3emin
na 6400 ks, a Jlyna-—mna 378000 xa). 3Hauur, ecnu
sakon ofOpatHoli NpoNoOpUHOHAALHOCTH KBaApary pac-
cTOsIiNA MpaBWJIEH, TO NPEAMET Yy NOBEPXHOCTH NOMAMKen
nagarb 3a cexkyHny Ha 1,25 mm X602, notomy 4ro Ha op-
Gure Jlynw npeameTs Ao/KHB npursrhsatses B 60X 60
pas caabee. Mrak, 1,25 mm X 3600 — 910 npumepuo 5 M,

ITpunep isuscoko2e. SaKONa — SUKGH TROTEHILS 17

Hamepenns Tanpnes nokasanan, wro, nagasi y HOBEpPXHO-
CTH 3eMai, Tena npoAeTalOT B CexyHay 5 s. ro o3na-
uano, uro Hewron Becran ua pepuyio popory, noToMmy
4TO, €c/l paHbIIe OHJO H3BECTHO ABA Ne3asHCHMLIX
faKTa: po-nepeLlX, nepuox mpauleins JIvin u BeaHunia
ce opbuTel i, BO-BTOPLIX, PaccTosiiie, KOTOpoe nposie-
TA4ET Nafaloliee Teno y MoBepxXHocTH 3eMal, TO TEneps
3T QaKTel OKA3anlch TECHO CBASAHHBMA., J1a yBJieka-
TenpHas INpoBepka nokasaha, uro ¢ teopuell Hewrona
BCe o6cTonT Gaaronoayuyo.

3arem HeoTon cpenan enle HeCKOALKO NpPeacKasa-
Hiit, Emy ynanocs BRNECAHTB, Kakylo GOpMY IO/KHA
HMeTs OpOHTa, eciy 3aKoH OGpaTHON NPONOPIHOHANL-
HOCTH KBAJpaTy PAcCTOAHMA CNpPaBegsing; OH HALUen, 4ro
OpGHTa HoKHA GHITE JAHNCOM, U MOAYUHI TPETLe N0~
TBEpIKIeHie cpoero saxkona. BpoGamok eMmMy yaadoch
OGLACHUTL M HEKOTOPHE ApYrue ABIEHUN,
__ Bo-nepeux, npuapes. [ppaneu peigpans Tewm, 4to
Jlyna cama nputsirupaer 3eMaio u ee okeant, Tak ny-
MANK paHBlle, HO BOT 4YTO OKA3aJ0Ch HeoGhLACHHMBIM:
ecnn JlyHa npHTATEBAET BOAW 1 NOLNHMEET HX Hafl
Ganncnell croponoit 3emawn, To 3a Cyrku npoucxoami Gl
JIHLWE omil npuans —npamo noa fynon (dur. 4). Ha
CaMoM ke nenie, Kak Mbl 3HAEM, OPWJIHBLI MTOBTOPAIOTCH
npBMepHo uepes 12 wac, 1. e. jipa paza B CyrKu. Buiia
M Apyras ulkona, Koropan npuUaepKiBanacs MpOTEBONO-
JOXHuX B3raanaos. Oua cuutand, uto Jlyua npATArHBaCT
3emao, a posta aa uei we yenesaer. Huioron nepsumy no-
MISJ, MTO MPOHCXONAT HA CAMOM Aene: npursKende Jiviu
‘Oapnakoso ageficTeyeT Ha 3eMal W ua BONY, ecan O
‘Oprnakoso yaanens. Ho soma B 1ouke y Gawnike K Jly-
(e, wem 3emasn, a B Touke ¥ — nanbie. B y soga npurs-
ruaaercs k Jlyne cunuiee, vem 3emns, a B X — ciabee.
Tlostomy noayuaercs KOMOWHALS ABYX NPEXRAYIHX _
Kaprudok, xoropas n ager AnofiHoill npHaus.
- Dakruveckn 3eman nenaer To Ke camoe, 9ro n Jy-
a —ona aswaercn no xpyry. Cupa, ¢ woropoit JlyHa
Aefictayer Ha 3emnio, ypasHOBEWHBAETCS — 1o vem? Kak
2l¥ia xoanT no Kpyry, 4To6bl YpaBUOBECHTE NPHTMRENHE
3ewm. TOUHO TAK e XO4AHT ne Kpyry n 3emasn. Ofe
Ol oOpainalores BOKPYT OOGNIET0 LENTPa, W cwinl na

2 Gk w5
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Semie yPaBHOBCHICHEW TaK, MTO BOAA B X HPUTHIHBACTCA
Jlyuoit cinabee, B y—cuibiee, i B 0OOHX MecTax Bold
penyunpaered. Tak Guad oObACHEHB TIPHAHBEL 11 TOUEMY
ol NponcxoasT ARaxis B cyrri. Tlposicinnocs i Muo-
roe Apyroe: x4k 3emiis Craja Rpyrioi H3-3a TOro, U0
ECE €€ MACTH NPUTArHBAJN JPYr ApPYra, Kak OHa OKa3a-
NACh He COBCeM KpYraof W3-3a 710ro, UTO Bpalllaercs i

©)

nwa OTTArLBAeT Bopy
oT Jemau

o Ayna

(0] Afua
A\FHI OTTRACUBALT .301»0

OT BDABI

Nedcrautensmoe noaomesue
Pur. 4

o Mywa

HApYXHBIE HACTH €6 CTPEMATCH NMPOoYb CHALHEE, HEM BHYT-
peunie, nouemy lapooGpasns Jlyna u Connue u 7. 2L

C paspHTHEM HayKH HIMEPEHHS NPOHABOJMIMCL BCE
TOUHEEe W NOATBEPHJIEHHH HBLIOTOHORCKHX B3KOHOB CTa-
HOBHIMCL Bee Gogee yoOepntenvunimu. [lepsme Tounme
usmepeltusi kacanuen cnytHukos Onurepa. Kasanocs Obl,
echi TilaTenLHo HAOMeAaTh 32 HX OOpAILEHHEM, TO MOK-
no yGeauThest, STO Bee NPoMCXOnNT coraacio Huorouy.
Oanako suscHiock, uyto 310 He Tak. Cnytuuxy [Onu-
Tepa NMOABJAIHCL B HYMHBIX MecTax To wa 8 Mum pann-
e, o na 8 Mus nesde, ueM nonaranoch Oul corsacno
3axoram Hylorona. OOGHAPYIKUAOCK, WTO OHH ONEPERAIOT
rpaduk, koraa KOnutep cOawkaercst ¢ 3emneit, w or-
crator, worpta IOnurep n 3emas pacxofnTcs, — 0UElb

Hlpuncp dhuanteckeonn 3akoHa — saron TR20TERUR 19

crpaniioe apsenne, Pémep'), yGempmennuii B npasnnn-
HOCTH 33KOHA THPOTeUHs, NPHWEN K nirepecHoMy Bbi-
BOJY, 4TO JLR NyTeWecTBrs 01 cnyThukos KOnutepa ao
emnu cmery tpelyercs onpenienientoe opems, M, RAR/LA
ha cnyruukn KOnntepa, M B#inM uX He Tam, rae oun
HEAXO/IATCA CeHYAC, a TAaM, rjie OHH GblaH HECKObLKO Mil-
HYT Hasajl— CTOALKO MHHYT, CKONLKO TpeGyercs cperv,
w00k lofiTn o nac, Korna IOnurep Gauixe K nam, cper
npuxonnt Ouicrpee, a korpa IOnurep nanviie — cper
Wier jonsiie; nostoMy Pémepy npmuniock sHecTn no-
NpasKy B HaGAIONENHA Ha 3TY pasSHUUY BO BPEMEeHM, T. e.
YHECTD, UTO HHOI/IA MHL jleiaeM 3TH HaGMmofenus paHLLe,
4 MHOTLZ nosxe. C}TCICIIla eMy Vmanoch DﬁpEJlE.TlI[Tb CKO-
pocTs crera. Tax GbMIO BReparie yeTanop/eno, Y10 cper
PACHPOCTPAURETCS He MIHOBEHIIO.

CTOPHH STOrG OTKPBITHA NOKasbIBACT, YTO ecldH Ka-
EDfi-TO 3aKON BEpeN, T0 NP¥ €ro NOMOL MOMIO OTKPLITL
Apyroi 3akon. Korfta Mul y6eKienn B npaBHabHOCTI e
KOTOPOro 3akona, 1o 4To-T0 B Halllx NaGAOfeHlsiy ¢
MHM He BFIKErcH, 310 MOXeT yKaszaTh HaM Ha Apyroe,
HeuapecTHoe sisnenne, Ecan 6m mMw ne 3nanu 3akona
TATOTENNs, noTpedonzanock Obl ropasio Gosble ppeMen,
HTOOH ONpefeTnTh CKOPOCTb CBETa, HOO M He 3uain
G, wero oxmutats o1 cnytinkos Onurepa. ror npouece
paspoccs B Hedyio sappHdy otkpurTiil, Kamnoe unopoe
OTKPLITHE [lABAJIO TOJMOK CHGAYIOUEMY, W JasuHa 31a
ABrReTes BoT yake 400 ner — B naimy Ui TaK e Guict-
PO, KaKk u npexnue.

BogHuxkna emte ontHa npebaema: naaHeTs He AONKHBI
JBHFATLCH 10 2HIICaM, NOTOMY 470, CONTacH0 SaKOHAM
Hulotoua, oni He T0MbKO npursrupaiores ComHueM, no
H MPUTATHBAIOT ApPYr Apyra — cAabo, HO Bee e npuis-
PHBAIOT, 1 5TO Clerka H3mMenser nx JApHKenHe. Yice G
Hssecthnl Conpuike naaners — Knurep, Carypu, Vpan —
H OBJO NOACYMTAHO, HACKONEKO OB JIOMNILL OTKIOMATL-
€51 OT CBOMX COBEpIIEHHBIX Kenieporckux op6ur-saanm-
COB 38 CUET B3AMMHOrO ﬂpHTHH(EIIHH. K(!TJJ,H ITH pﬂC'IE'I'lvl
Orlin sakonvensi n nposepenst naGaosennnvy, olHa-
pysxumiocs, yro Onmurep uw Catypn asumyTtes B noasom

") Oae Pemep — pateii acipoiton (16441710 rr).
2e
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cornacHn € pacuerami, a ¢ YpaHoM TBOPHTCH HTO-TO
¢rpatinoe. Kasanocs Gul, eule OLHH NOBOA YCOMHHTLCR B
sakoiax Hblorona; Ho riabgoe — e najat, ayxom! Haa
yenonexa, Amamce n Jlepepse '), KoTOpLIE BRNGIHIIH arn
pacueThl HE3ABMCHMO ADYr OT /Apyra W HOuTH ORHOBPE:
MENio, NPeANnCIoRIL, YT0 Ha JBHzZeHHe Vpana pimser
wemiuiMan naadera. Ony nocaaj nucbMa B o0cepsa-
ropun ¢ npenoikennem: cHanpasbre Bail TeJeckon Ty
Aa-TO 1 BY YBIJIHTE HEH3BECTHYIO TIanery». <410 3a ue-
Nyxd,— CKA3aAH 8B OJHOH 13 obcepraTOpHil,— KAKOMY-TO
Manpuuliike nofiala B pykH Gymara M Kapanjaw, u on
YKASHIBACT HAM, FA€ HCKATL HOBYIO TTaHeTy». B npyros
oGeepeatopiy ANPEKUHA Ouila nerye Ha NOLEM — H TaM
orkpbiny Henryu!

[Tom)ke. B Hanane XX B, BHACHHIOCH, YTO JIBHECHHE
naanerst Mepkypnit He cosceM NpaBHIBHO. 10 BHIBANO
GonbliMe DoHeHHs H Ondo oOBACHEHo TONbLKO TOFJLA,
Koriia DiHTedin fokasan, uto 3akousl Hplorona He co-
peel TOUHBL H HAMA0 HX HECKOJALKO H3IMEHHThH.

BoauiKaeT BOMPOC: BE3NE N ICHCTBYIOT 3TH 3aROHL?
BurionHsioTes Ay OHH 338 npelenaMii COTHEeHoi CHeTe-
mi? Tak sot, horo | noKasuiBaeT, UT0 34KOU THFOTEHHH
JleHCTBYET He TONbKO B [pele/ax CONHEeYHOH CHCTEMLL
3nect sl suaure TpH GotorpadHd  Tak HAZEIBAEN O
neoiwoll speas. Ha ¢ororpadguy nonana eue 0i4Hd
3@e3/la, W BH Moere yDeauTkcs, Y10 BpallaercHd neit
CTRITENLHO NBOiHAY 3Be3/la, a e paMmKd Kajapa, Xord
cuellaTh 3TO Ha acTponoMuueckoin ororpadii 6bio Obl
cosceM HETpYAHO. ITH [IBE 3BE3/b M B CAMOM Jjlene Bpa-
WAloTes, # ux op6irta msobpaxena Ha ¢ur. 5. Cosep-
lmedHo $CHO, YTO OHIE TIPHTACHBAIOT JIPYr Apyra H JaBi-
KYTCH NO 2AAMNCaM TaK, Kak 3T0 W JIO0KHO MPOHCXO-
ANTh. 37lech OTMEYeHp NocnenopaTenbioe MNONGKEHHE
3pes/l B pasTHYHEE MOMEHTLI BpeMeHH, SBE3/Lbl JIBHAKYT
cst 1o uacoBofl crpenke, Bee 370 KaXETCH NPEKpacHbiM
10 Tex fop, NoKa M He 3amenaeMm, yTo uentp OpbHTH
pacnonodked He B (hOKyce 3JUiHNca, a4 HECKOJALKO CME-

1) Mimon Kayv Anamc — MaTemaruk i actpunom (1819 —
1892 rr): N¥pGen Jlenephe — (panvacknfi  actpowon (1811—
877 1.} (B MomeTe HONATATL O IBX B KHHPE T. Cafismon
Montku nrawers MKC. usn-so eMnps, 1966. — fIpuw. ped.)

21 moar 1908 r.

Cenra6pr 1915 r,

10 woan 1920 r.

®oto L. Tpr dotorpadun meoinoll 3peasm, crenayHbie
B pals0e BpeMa
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wei. 3uaunt, uro-1o nenpaswanino n zaxone? Iler, npo-
cro opOnTa cliororpaduposana ue andac, Mbl CMOTPHM
na nee noj ocTpeim yraom. Eenw su Hapracyere ua Gy-
Mare IANNNC, OTMeTHTe ero qiokyc © Oyaere cMoTpeThb
Ha Gymary noj OCTPBLIM YRAOM, TO YBHAHTE MPOEKIHIO
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Pur. 5

sToro sannnca, w (pokyce npoexunn ne Gyjer counaiars
¢ dorycoM camoro sanunca. Opbura naknoneita B npo-
CTPAHCTBE H HMEHHO NO3TOMY BHILIHANT TAK CTPAHHO.
A wro NPOMCKXOAKT Ma GONBUIKX paccTosinsx? Dita
CcHla JIeHCTBYeT MKy ABYMH 3pesfamil; Ho Oyner JH
OHA JIeIICTBOBATL HA PACCTOMHHHX, KOTOPLIE HE B JiBa 1t
He B TpH, 4 BO MHOro pas NpepocxoifT AwaMerp col-
Henuolt cueremMu? Ha doro 2 noxasan npejner, Kora-
puit B 100000 pas Gonblie, ueM coJHeunas cueremMa; ITo
orpomHoe ckondgerne spesi. Boavinoe Genoe nATHO — N@
CNAQLLNCE; OHO KadeTcHs TakuM, NoTOMY MTO llalyn re-
COBEpIUenHLe mlc'rpyMem'w e no3poaaioT pasriijierb
B iem meixue jretanui. Ha camom e jgedie oHO COCTONT
03 QUeNL-OUeHE MEeJKHX NHTULLIEK — oOBYNnBX 3Be3j, i

fpisicp uisnmockooo 3oKona — sakon TROTEHER 23

BOBEE 1€ canniixes, 8 CHABLO YAANENHLIX APYr OT Apy-
ra, ABDKYIUNXCH B3ag # Bnepes B 37T0M OOJBIIOM Ilia-
POBOM cKOMGERKN, SFO 0410 13 caMbix I'IpEKpaCHH! "B
fetli na uefe — Taxoe Ke NPexpacioe, kaK MOpPCKHE
BOTHLI i 3akathi. Pasmeuenwe Marepuana u ckonienu
COBEPLUECHIIO HCHO YRKa3WBAET, 1TO 3Be3dbl B HeM TaIIKE
CBA3ANL B3AUMULINM TRTOTEHNEM. 3Hasi npuMepHo pac-
CTOSITHE O 3TOM FANAKTHKH ) PasMeilenHe MartepHana
B HEH, MLl MOMeM NpHGIN3NTeNbHo ONpeleJHTs 3aKkon
Cili, TERCTRYTONINX MEXHLY 3BEINAMM, — NPUGAHIHTEALIO
ONPEIeANTL, YTO H 34€Chb OHH OGPATHO [POTOPUHOHA L=
Hbl Kpajgpary paccrosmus. Tonnocte srux usmepesuil i
BHIKJIAN0K, KOHEUHO, He MOKEeT CPABHHTLCS ¢ TOMHOCTHIO,
KaKYI0 MB 0OJyuaeM B cOUHEeNHol cucTeme.

Tarorenne neficrsver n na eue GOMBLLHX paccros-
sk, Haiue speajnoe cxondienne BLIrAHANT HE3aMeTHOI
TOUKOM Ha GoTo 3, THE NOKaZaHA THUHUHAS TAJAKTHKA.
W onare-rake sicho, uto sta rafakruka JLEPIKHTCH KaK
einoe uenoe GJaarofapa Kawoli-to cHie. A HHKaKOil
APVTON CIUTBL,  KPOME TATOTENHS, 3/1ech NPeAnoIoHKNTD
Henpss. Koria mu nepexoinM k Takum MacmtabaM, Mol
YHe He MOKeM NpoBepnTh CHPABENIMBOCTD HbIOTONOB-
CKOTD 3akoHa, Ho RECOMIEHN0, Y10 B TAKNX THFEaHTCKIIX
3BEI/IHLX OOPASOBAHNAX — B ITHX rajak1ikaX, KOTOpuE
npocrapaores #a 50 —100 rucsy cBeTOBLIX JeT, Torjia
Kak paccrosmue or Connga 1o 3eman cocranasier Tolibko
8 CHETOBBIX MUHYT, — JlaXe Ha TAKHX OFPOMHGIX pac-
CTOANMAX NEHCTBYIOT CHAM TsiroTenus. Poto 4 criuje-
TEABCTBYET © TOM, HTO CHII THIOTCHHS NPOCTHPAKTCS
eue abllie. 370 Tak NAIHBAEMOE CKONNENHE rajakTikK.
Bce onn cofpanst 8 ofne KoM, Kak M 3BE3AW, TOJBKO
STOT KOM COCTABJIEH He M3 apean, a u3 Kpoller Bpoie
TOil, KoTOpyIo Bu BujuTe na doro 3.

370 uyTL AN He O/ita COTAN, a MOKeT GhThb, M Necs-
Tan vacth uHasectHoll wam Beenenwofi, rie Mol mmeem
NpAMLIE CBHAETENLCTBA CYUIGCTBOBAINA CHA TATOTEHIS,
Takum obpasom, npitskenne SeMan He HaleeT rpaiill,
XOTH B razetax i NUULYT NOpPoil, YTO TAKOE-TO TEJI0 OCBO-
Gojioch OT okoB 3emitoro npwrsmenws. |lpursikenne
CranonnTes pee crabee u ciabee — ono o0paTHO Nponop-
HHONAALEO KBAAPATY yAanemns: or 3eMan: kax sl pas,



$oro 2 lUlaposoe ameajHoe CKOMASHHE

$oto 3. CouwpanbHan rajiakThka

fTpuMep HusnuecKnso sUKOKR — KK TRAOTENUA g5

Korjia paccrosiiine Ao 3eman Yoenndnnaercs BABOE, ClJI
THTOTEHHY nNajlaer DT-I(.‘.TIIEIHJ H B KOHI® KOHLHOB TepHeTcH
B HepenieTenni CHibHEX NOAeH THroTeHHs Apyrix asesi,
Buwecre ¢ cocennumi 3pesfiamu 3eMast npuTACHBaeT Apy-
rie apesiu, B oHu oOpazywr Fanakrury. FanakrHika
NPHTHATHBAET APYTHE rajakTuKy W BMECTe OHK 0Gpa3yion
CROMAEHNE — cucteMy ranaktuk. Taknw obpasom, npn
THAceHHe 3eMau IIMrJle He KOWYAETCR, HO YORBAeT Mejl-
JAGHI0 1 CIPOro 3aKONOMEPHO, MOMET ObliTh, 00 CamMii
npepenon Beeaenoil.

3aKoll THTOTCHUS OTANYAeTcH OT MHOPMX APVIHX 3a-
KOUOB. JICHO, MTO OH urpaer Goibiuylo PONL B 9KOHO-
Muke, mexanuke Beenennoit. M nokyna peun wuer o Bee-
JICHHOM, 3TOT 34KOH BCIOAY HAXOJHT NPAKTHHECKOE pii-
menesue. Ho na 3emne, Kax ui crpanno, 3akonw Tsir0-
TCHIA AAK0T HaM ropasjio MEeHLllle TpaKTHYeCKN noJses-
HUIX cBenernii, uem Apyrue sakonut ¢usnki. Toupxo »
ITOM CMBICTE He THIHYeH BrOGpanubi MHOIH  npumep
Kerami romops, nepoamoxuo nuibparth Takoil npumMey,
KOTOpHIit OhlJI Ol THIHYEH BO BCEX OTHOLUEHHAX. 10
YAHBHTENLHOE CcBONCTRO Walmero mupa. Ennscreennue
MPAKTHUECKHE NPHIOKEHHS STOr0 3aKoKa, KOTOpHIE Mue
NPUXOAAT HA yM, 310, NOXKAAYH, HeKOTOpHE METOMM re-
OJOFHYECKONl pasBenKM, TPE/ICKA3AHHE MNPUAHBOH W B
TIOCJIE/IHEE  BPEMSi  pacder JIBIKEHHH HCKYCCTBEHILIX
COYTHUKOB B MEXOAANGTHOX crasnuuil. [la, w eme ouHo
cobpeMeniHoe rnpuJioxenne: 3akow HuworoHa nossoaser
3a0/12rOBPEMEHHO BLIYHCASITL HONOKCHHEA MAAHET ACTPO-
J0TaM, KOTOpLE NMYGAHKYIOT CEOH ropoCKensl B 3KypHa-
aax. [Toncrune Mbl KHBEM B YIMBHTENLHOM MHpe: Bmce
HOBEHILIE NOCTHIKEH NS YCJOBEHECKON MBIC/AH HCHOJIL3Y -
WTER TONBLKO JUlA Toro, YroGel pa3HooGpaduts yenyxy,
CYUIECTBYIOULYIO BOT Y@ JBE THICRYI JeT.

Teneps s pacckaxy, rjie HMEHHO TArOTEHHE CYILECT-
BEHNO BiMeT Ha wu3HL Beenenuon. Oaum wa mmtepec-
HEIX B 3TOM CMEICAE TIPHMEPOE — 00pPA30BAHHE HOBLIX
sseaf. Ha doro 5 nokasawa rasoobpasHan TyManHocTb
Euyrpu Hawel Fanakturn. 1o e cKonaenne 38e3l, 1o
ra3. Yepuwie nATHBLIKN — Meécra, rjle raz ckaacs Ui
yoAaoTHUACH 3a cuer npurskenus. [Tpouece 97107, MOAerT
OLITL, NAMHNAECTCA € YlapHuWX BOAH, HO NOTOM GJaaroaaps
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®¢oto 6 Bosunkuopeune nosux 3sean

$orto 5. MNasopan TyMaHHOCTH
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NPUTAKENHIO ra3 CTATIBAETCH BCe IOTHEe n THOTHEe
oGpasyores Goabline Waposhie TYUM rasa W Meui. o
Mepe YMJIOTHEHHs: OHi pasorpesatotes see Gojiblue M
GoABLIe, HAYHHAKT CBETHTBLCH H NPEBPALLAIOTCA B 3BE3<
ael. Ha ¢oto 6 Mpl siasM 00pasoBaliie HOBHX 3BE3N.

Tak oGpasyloics HOBHE 36€3/1bl— H3 Fasa, KOTOpLIi
gepecyyp CHANCH MO JCHCTBHEM [PHTAMEHHH. Huoraa
4pes/iil BIPHAAIOTCSH, BHOPACHBAIOT NLIL H [a3bl, NOTOM

T LA PRI FFF T, Ay
L

Q ©

fkAb | rasld cHoBa coOHpaloTest 1 0GpasyIon HOBLE 3Bes-
[l — Bee 9TO MNOXOME HA BeYHoe JIBHIKCITHE.

Kak s y¥e CKasall, THrOTeHHE AeilCTRYET Ha Orpom-
nux paccroguuax. Ho Huioton yteepaal, 4ro s3auMio
NPUTArHBAIOTCS Bee npeamersl. A npasaa i, uro noGhie
[Ba MpejMeTa NPUTATHBAIOT ApYr Apyra? Moxem s mu
CAMH NOCTABUTL TAKOIL OMBWT, 4 HE TanaTh, I"JIH.:I{H Ha
HeGo, NPUTATHBAIOTCH a1 nhapers? Takoil npsmon onwiT
caenan Kapewpuur') npm momoin nippbopa, Koropuil
nokazan wa dur. 6. Mies cocrosna B TOM, 4TOOL NOA-
BecHTe Ha OuYeHb TOHKOIT I{Bﬂ[)uE‘Bﬂﬁ HHTH CcTepiKells C
ABYMSI WiapaMH ¥ 3aTeM MOAHECTH K HuM cGoxy Apa 60/b-
WX CBMHIOBMIX 11Apa, KAK NokasaHo Ha pucynke. [lpn-
THiKenHe gpop CIHerka nepexpy'rn'r HHTL — CNlerka, no-

Y Teipu Kapewumu — auranficknit quank w0 xmng (1731—
1810 1.},

Sl punep finsusueckoeo SaK0ORG — 3AKMNE TAOTTHIR 20

TOMY YTO CHALL NPITSKCHUA MEKAY OOLIMHBME Npej-
MeTamu ouedb cnabnl CHay npuTikennst Moy ABYMH
mapamu MOMHO HIMEPNTDL. KHBEHILHUJ Ha3uan ChOH onbLIT
cpspeinnanner 3emdan». Ilepaptuuunilt o ocropoKHbi
ﬂpenDJT.BIIHTE."II: Halux JIIIEfI Hne NO3pAT CTYAEHTaM TRk
BEIPA3HTHCH; HaM NpHILNOCH G CKazaTh €M3IMEpelnne
macen 3eman». lpn nomouin raxoro npubopa Kaben-
ANTUY yAaN0Ch HENOCPERCTBEHHO HAMEPHTL CHIY, pac-
cTORNNE It BeauunHy obeux macc W, 7akuMm obpasoM,
onpepennts nocrosinylo tarorenun G, Bu ckawere:
«Basellupsanue 3emin npeactapaner coboil HOUTH TAKYIO
e sapauny. Mol 3naeM CHAY DPHTANKEHHH, 3HAEM MacCCy
Oo0BeRTA, KOTOPLA NPHTATHBACTCA, H 3NAEM, HACKONBKO
Ol yaaldew, 1o MB 1€ 311deM HIt Maccn 3eman, Hu 0o-
CTOSHION TATOTEHUS, @ TOJALKO HX npouapenenues, Ma-
MEPHB NOCTOANHYIO It 31as, KaK 3emasl npuTArBaer npei-
METBl, MBI CMOJKEM BRIUNCAHTbL €e Maccy.

ITOT ONWIT BHEPHLIE MOIROANA ROCBEHHO ONPEAeNHTh,
HACKOABKO THIKE!, MACCUBEH 1Ap, HA KOTOPOM MEL CTOHM.
Peayabrar ero HepodbHO BH3bLIBAeT YauBJeHue, W A Jy-
Mai0, uTo WMEHHO nostomy Kamen/Hil Ha3san cBOll onbiT
eB3BELNIBANNENM 3eMiuy, a He conpeleeHien NnocTost-
HOH ypasHenwsn TaroTenus». Menuy npouuM, OH OAHO-
BpEMEHHO HIBEIIHBAJ M CD.I'[HI.IE H BCE OCTANLHOE, NOTO-
MY drto npuTsaenne Cositia onpeiedsercs ToNHO TAKHM
e cnocobom.

Hurepeeno Guino nposeputh S4KOH THIOTEHMS ellle
IDAHOH CTOPONE: NPONOPLIMOHANLHO /A NPHTHIKEHHE Mac-
ce. Ecau nputsaenne B TOMHOCTH NPONOPUHOHANLIO
Macce, 2 yekopeune — jefcTeyolleli cune, To H3MeHeHis
CKOPOCTH, BHI3BAHHLIE CHIAMK, 06PaTHO NPONOPIHOHAID-
Hul Macce. Hostomy asa tena ¢ pasnoil Maccoll AonXKuH
OANHAKOBO MCHATL CBOIO CKOpPOCThL B NOJe TATOTEHHS.
Hunave ropops, 18a pasiuuvulX NpeiMETa B BaKyyMe, Blie
BABHCHMOCTH OT HX Macchl, 348 OIHHAKOBOE BpeMst Npo-
JIETHT 110 HANPABACHUIO K 3eMAe onnaKkoBkid nyth, Ta-
Kire onwTe crasun ewe Fanunelt na napawoliei Oarune
B [Muse. 3ro oanavaer, HanpuMmep, 4ro Kakas-uuGyan
BEILL BHYTPH HCKYCCTBEHHOTO cnyTHuka 3emau Oypet
JABHTATLCY TOYHO NO TAakoil ke opGHTe, KAK caM CHYTHHK,
. e. Gyjier napute BHyTpH Hero. M Bee sto — caencraue
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Toro (paKTa, MTO CrAa NPONOPHMOHATLIA Macce, 8 ycKO=
penne oOpaTHo APONOPLHOHANIBLHO Macce.

Hackonuko Touno s1o yreepikpenne? Ha onure ero
nposepua Srsem!') s 1909 r, a procaexctoni Oonee
ritarensio—JIuke?). Teneps Mbl 3H4eM C TOUHOCTHIO JIO
OANOIT AECATHMHAANAPANOH, 4TO CHAA NPONOPUHOHANBLIA
macce. Kak ynadocs poburecsi takoi Todnoctu? [lpea-
NONOAMM, BBl XOTHTE ONpPEJLeIuTb, B KAKOfl Mepe noi4n-
nsercst aroMmy npapury nputsokenne Comnna. Bw snae-
7e, 4ro Connue nputarueaer seex Hac. Ono npursrHeact
3emai0, 1o, NPENONoKHM, B XOTHTEe 3HATH, B TOYHOCTH
Au nponopiwetanuio 310 nprrskerne wnepuun, Cravana
onuiT Ob NPoAENaN Hafl CanflanoBLIM JEPEBOM, NMOTOM
IKCMEPHMEHTHPOBaAN C MEILI0 0 CBHHLOM, & Ténepk npo-
OyioT K4 noansrHiere. 3emas BpallaeTcs BOKpYT Comnit-
1a, No9ToMy Huepuus orOpacuiBaer 3EMHLIE Tena or
Contiia TeM cunbhee, yem Hogsiue nnepins. Ho, corna-
CHO BaKOHY TAroTeHUA, OHM NpHTHrHBaITCH K Conriy—
0 TeM cHibHee, uem OGonbuie ux macca. Ilosromy eciun
oin nputaruBatotes K Conuny we B TOH )Xe mponopumi,
B Kakoi orOpacuiBaloTed HHepuneit, To oauH npeamer Gy-
ner, nanpumep, crpemutbes K Coanuy, a apyrofl —
npout ot Hero. M Torna, npuipenda sTH aABa NpeaMeTa
K Kopomuicny Kasenawia, Mbl YBHANM, 4T0 OHO nosep-
netest no Hanpasaenniy Kk ConHuy u nepekpyTHT Kpap-
peryto nite. Ha camom nene, oiuako, HHTL He OEPeKpy-
YHBAGTCH, H, € TON TOYHOCTHIO, KOTOPYIO JIA4eT 3TOT OnulT,
Mt 3HAEM, YTO NPHTHKEHHe ABYX MPEAMETOR CTPOro
NPONOPIUHOHANLIO  ueHTpobexioMy sgdiekty, KoTophiil
oGyciaoeaen nuepupein. Takiunm obpasom, cuaa npiTmke-
HiIH OO BEKTa (1PONOPIHOHANLHA KOIDDHUHEHTY ITHEPLHA,
Wil, OpyrEMil cllopaMi, macce.

H wor uro eme nurepecno. OGpatnaf npenopiHo-
HaBHOCTL KDAnpATY paccTORHNH BCTpeHaeTcA H B ApYy-
FIX 33KOHAX, HANpHMED B 3AKOHAX INeKTPpHYeCTBa. JMeK-
TPHHECKHE CcHab Takike ofparHo NPonopUHOHAALHBI
KBaApaTy PacCTORNHMA, HO YIHe MeKITy 3apujiami, H He-
BOJIBHO BO3NNKAET MUMCIAL, 1T0 B 3T0H 34KOHOMEPHOCTH

1) Posana Srpens — senrepexnd guaik (1848 —1919 rr).
4 PoGept Fenpe Jluke — coupemcitndil  amepikancni  Guikk.
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ranres rayboxait emoien. Ho cpx nop nakomy ue ynpa-
J0CE npeAcTaBiTh THTOTEHHE H 3JEKTPHYECTBO Kak ABa
pasubIx npospienis oauol n roit #e cyumocry. Ceroans
Hauy huanyecKue Teopun, 3aKoHL (PUINKH — MHOMKECTBO
pazpo3HeHHBIX YacTel W OOPWAKOB, MJAOGX0 COUeTAIOHLHX-
Csl Apyr € ApyroM. Gu3nKka ewe He NPespaTiiacs o eln-
HYIO KOHCTPYKUMIO, I/le Kaxaas HacTh — Hd CROeM Me-
cre. Tloka uTo M HMEeM MHUGKecTBo Aetaleil, KoTophie
TPYAHO NpUrHare ApPYr K Apyry. BoT noueMy B 3THX JieK-
LUASX A BLILYXCLEH FOBOPHTL HEe 0 TOM, 4TO TAKOE JGKOH
GH3NKR, 4 O TOM, YTO PO Pa3ynylie 3aKOHB; Mbl
AA0X0 NOHMMaeM uX ceasb. Ho HHTEpecho, 4To ¥ uuX uce
die ectb HekoTopwe obulne ueprhl. Bepremcs onste K
SAKOHAM NEeKTPHUeCTSA.

Cuna ¥ TyT H3MensieTes 00paTio NPONOPIHOH&N LU0
KBaApaTy paccrontus, HO PAIHHLA B BEANYUHE INEeKTPH-
yerKuxX CHJI W Ccii THroTenHs nopaswrenbha. ITurasch
YCTAHOBHTE OOHIYI0 MPHPOAY TAFOTEHNS 1T 3JeKTPHYecT-
Ba, ME obHapyHMuBaeMm TaKoe NPEROCXONCTRO INEKTPH-
HECKMX CHJT Haji cHiamH THArOTeHHH, HTO TPYJAHO nope-
pHTL, OYATO ¥ T€X u ¥ APYriuX OHH H TOT Ke HCTOUHNK.
Kak Mmoo ropoputs, uto oiHo JlelicTByeT cuiLiuee Jpy-
roro? Beji nee 3apucHT 0T TOro, KAKOBA Macca 1 KAKOB
sapsa. Paccysinas o TOM, HACKONBKO CHALHO AEICTBYET
TATOTENHNe, BE HE BOpape ropopuTh: «<Bo3eMenm Maccey
TAKOH-TO BEAHSHHLY, TOTOMY 4TO BU BuiGHpaeTe ee caMu.
Ho ecin mu Bo3bMeM To, YTO Npejlaaraer HaMm camMa
[Tpupona (ee¢ coleTpennnie 4Hcna M Mepll, KOTOphe ne
nMeroT Huyero ofulero © HaMMK JUOIHMAMN, TojaMu,
HALMWIMI MepaMui), Torfla Me CcMoMeM cpasinparb. Mol
BOSLMEM SHEMENTAPHYIO YacTHIly, TaKYID, RaK HeKTPOF.
Jlpyran uactuuma Aact HECKONbKO HHON pesydibTar, 1o
BOZBMEM K [puMepy siekTpol. JIBe siemeHTapHHe uac-
THIW, [Ba S0eKTPOHa, 38 CYeT FIeKTPHUECKOr) IApAa
DITAAKUBAIOT APYTr Apyra ¢ cuiol, ofpatHo Bponopiio-
HAJILHON KBa/IPATy PACCTORHMA MeX(y HHMH, a 38 Cuer
FRaBiTalMy MPUTArHBAIOTCA JAPYyr K APYLY ON87Te-TaKH
¢ cunoll, obparno nponopunoHansiioll KBAApPaTy péac-
CTOAHMA,

Bonpoe: Kakono otuomienue clau tHrorenis K siex-
Tpuueckoil cune? Ornet sw sajurte a Qur. 7. Taroremie
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OTHOCHTCA K SJEKTPHUECKOMY OTTaJKNBAIHIO, Kak eji-
HHILE K 4ucay ¢ 42 nyaamu. 370 BusuiBaer rayGouaii-
wee Hejoymenne. OTRy/1a MOTNO DB3SITHCR TAKOE OrpoM-
woe umueno? Eenu 6wy wac kKorga-uplyis NOSBHAACH
obiasn reopus s ABYX 3THX SABJeNI, TO Kak OHa ja-
Bana Ou Takywo ancnponopuuio? Kakum jpomiso Ouith

_ar asyx anerrponos

Cuna rerorenus

.."-lmn;:rwecme OTTRAKUBAHIE.
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oflilee ypaBHEHWE, eCli, pellas ero Aas [ABYX BIJLOD
CHJl — NPHTHXKEHHA | OTTANKHBAHHH, — MBI MPHXOARM K
TAKOMY (haHTACTHYECKOMY OTHOLIEHMIO?

Jhionk wiyT sror orpoMHMil KosdduuHEHT B APYFHX
Apdeuax npupeas. Omu nepeGupaior Beskue Goabuine
WHCAd, 8 eClH BAM HYMXHO GOJBIIOE YHCAO, NOMEMY HE
B3fTL, CKaXeM, ornoulenne anaMerpa Beenemnoit k ana-
METPY HPOTOHA — KAK M YAHBHTENLHO, 310 TOME UHCAO
¢ 42 pyasimn, H sot ropopsaT: Moxer OuiThb, STOT KO3-
(pUUHEHT ¥ paveH OTHOWEHHIO AHAMETpa NPoOTOHa K Be-
anuune Beenennofi? 3ro unrepecnas mbican, Ho, 00-
ckoabky Beeneunas nocrenenHo pacunipsiercsi, AoMHna
MEHATLCH W NOCTORHHAR TAroTenws. XOTd 374 Iunoresa
€lle e ONPOBePruyTa, y HAC HET HUKAKIX CBHACTENbCTD
8 ee noinay. HaoGopor, nexoropule panHsie rosopft o

"'_——\-P—"-\-lm
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TOM, NTO NOCTOHHHEA TATOTeNNs He MEeHAAach TakiM 0-
PiA30M. 3TO rpoOMAaNIoe YHCOO MO Ceil Jlenb ocraeTcs 3a-
raiKon,

UroGul nokousnTL € TE0pHet TArOTeNNd, § IoviKen
YHOMANYTL elle 0 AnYX garTas.

[eppoe. Jiinmureiny npuiiocs BHAOHSMEHHTE 3AKO-
MLl THIOTEHHA B COOTBETCTBHN € NPHHLHAAMI OTI0CH-
TeasHoctTy. IlepBuii H3 9THX NpUHUMNOB riacdr, wro
PACCTOSINHE X HEL3A NpPeoaoleTh MrHOBEHHO, TOrna Kak
no reopuit Hetotona cuaw neiicruyior mrunorenno. Din-
TRy HPHILAOCH HAMEHITHL 3akokst Hbotoua, S1u ua-
Menenns, yrounenis ouetib manbl. Quio u3 HUN COCTONT
HOT B HEM! DNOCKOJBLKY CBET HMEET SHEPruio, 3Heprus
IKEHBAACHTHA MACCE, @ BCE Macch MNPHTATHBAIOTCSH, —
CBET TOMHEe OPUTArHBAETCR H, SUHauuT, npoxoas mMnuMo
Couniina, nomken orkmonsires, Tak oHo w NPONCXOANT
ita camom pese. Cusna THIOTeHUS TOHKE Caerka HaMene-
Ha 8 reopuu inwreiina. Ho atoro ouent neanauireib-
HOTO H3MEHEHHA B FAKOHE THrOTeHHs KaK pai docTarouno,
HTOOH 06BACKUTL HEKOTOPLe KaMyluiecs Henpasivbio-
et B aBkennn Mepkypus,

Bropoe. ®usnueckne snfieHysn B MUKpPOMHpE HOJMIL-
HAIOTCH WHLIM 3aKOHAM, HEKeAw FRIEHHS B mupe Gonb-
ax maciurabos. Beraer sonpoc: kak npossisercs 16-
FOTCHHE B MHPC Mafwx Maclitabon? Ha nero ormeThr
KpanTopas Teopust rpanutamnn. Ho ksantopoit Teopmn
rpasuraiin ewte wer. Jlioan noka e odeus npeycneny
B CO3MANHH TEOPHH THTOTEHHS, NOIHOCTHIO COTAACORAH-
HOlt ¢ KRARTOBOMEXAHNUCCKHMI NPUILHGAMK Il ¢ OpWi-
HHTIOM HEeOnpeieneiiocTH.

Bu exaxkere: «Bu wvee Bpems ropopuin ToNbKo ©
TOM, 9TO MPOHCKOANT, HO e OODBACHIAN, YTo TAKOE Ts-

rorenne. Otiyna owo? Yro omo coGoit npecrapiner?

Benw we xorare me B ckasath, uro naanera CMOTPHT
tta Cojinue, PHAWT, HACKOALKO OHO YAANEHO, NOACYNTH-
Baer olpatnuil Kpafpar paccTosius w 3aTeM petuaer
ABHFATEEH B COOTBETCTBMN © 3TUM 3akoHom?» Munimu
CoBAMN, S MPOCTO UINOKHT MaTeMATHISCKI 3AROH, 1O
He 0GBACIIIT ero Mexannama. BoamMoXuocTH 91oro Mu
%ﬁcynum B oenenyiomen aeitiy: «Ceuas MateMaTHRn o
M3 1K,

3 3an 0%
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Jakanuynpan Jexuuio, # X0y OTMETHTL HeKoToOpbIE
ocODEHIOCTH 3AKONa TATOTEHH, XapakTepiue 1 ATA opy-
FHX S4KOHOB, 0 KOTOpWX M YHOMHHAIW RO XOLy pas-
roBOpa.

I. 3akon THroTENNs BLIPAXKAETCH MATEMATHYECKH,
Tdll ¥e KaK M JIpYTHe 3aKoHbl,

9. Ou ne Touen; imiiTeiny NpHULIOCE BILIOH3ME-
HITL €ro, HO MBI 3HAeM, 4T0 Off K CeHuac He COBCeM T0-
yen, GO MI4 @Ue He CBR3an ero ¢ KBAHTOBOI TEOPHEIl.
To e OTHOCHTCS W K APYTHM HAWHM 3aKOHaM — OHI He
rounpl. T/1e-70 Ha Kpato HX BCErja JEXuT Taina, Beerjia
eetl, Hajl ueM neaoMarn, ranopy, Moxer Obith, 3T0—
CBOWCTBO NPHPO/LL, 8 MOXKET GLITb, H HET, HO 370 cnofl-
CTBEHHO TeM 3aKonaM, KOTOopbie H3BECTHLI HaM CEroJiiH.
Moer Obith, BOE JIEAO TYT B HENOMHOTE HALIErD 3UaHHH.

3. Ho nopasnresuhiee Beero 1o, 4T0 3aK0H TATOTEHUA
npoct. Ero Jierko cdopmymipoBath Tak, 47006t e ocTa-
BAJOCH HHKAKNX Ja3€eK JIIf JIBYCMBICTEHHOCTH W JAf
Weoro toakopatus. On npoct n nostomy npekpacen. On
npoct o ¢opme. 1 ne rosopio, uto OH AeficrByer npo-
CTO — JIBKIKCHHE PasHuiX NJader, ux B3aUMHOE BIANAHHE
MOryT OBTL OYEHL FanyraineMy, M OnpeneanTh, KaK
NBMMETCH KaMjan 3pe3fla B IMAPOBOM CKOTWEHHH, — He
B nadiux cunax, Oun fleficrByeT caoHte, HO ero KopeHnas
Hies Npocta. To W POAHHT Bee Hauln 3akonsl. Camuno
cefie OHN BCEr/ia OKA3BIBAIOTCH NPOCTHMH, XOTH B TIpH-
poae ACficTRYIOT CAeMKNbIM 00pasoM.

4. Y, nakowemn, 3akon Tarorenus ynusepcasen. On
npocTHpaeTcsl Ha orpoMuble paccrosinug, W Holoron, wo-
TOPOro HHTEPECOBana cofiedHas cHeTema, sroane Nor Ou
npeLckasaTh, uTo noayunten 1u3 onwita Kanenauiua, Hoo
pecki Kapewauiua, 18a NPHTACHBAIOLEXCH LIapd, 3TO Ma-
Jenbrans MOJARNL COMMEUHON CHCTEMbI. Ecan YOETHYHTE
¢ B JIECHTbL MHJJIHOHOB MHAJAHOHOB pas, TO Mb MOJAYHHM
coTHeUNYI0 CHeTeMY. YBEautuy €lle B JEeCHTL MHJIHO-
HOE MUNJIHOHOB Pas,— W BOT BaM TAJARTHKH, KOTopbe
NpHTATHRAIOTCH JPYF K JIPYTY 0O TOMY e camomy 3a-
kKoHy. Botmeas csoit ysop, [lprposa noasayercs Junib
CAMBMI JLIHIHBIME HHTAMYN, 1| BCAKHE, NaXe caMulil Ma-
Nenbriil, o0pasauK ero Moier oTKPRITh laM riasa na
CTpOelte (eaoro,

Jlexunn 2
+ CBSISb MATEMATHUKI C ®HU3MKOF

Ecnu sanymaribes © npunodcenusix marematmsn i hu-
dHKN, TO COBEPIIEHHO OYEBHING, YTO MaTemMaTHka 531)‘1,ET
NOJE3HA TaM, TAE MBl HMeeM Jelo ¢ GoabLIHM MIcaoM
oGbeKToB B clHoXHON oGeranoske. B Guosorum, &k npu-
Mepy, jieilctene BHpyca Ba DakTepiio He AdeT HHKAKO
IHU A0 MateMaTHkn, B mukpockon mu yBRawm, 4o
NPOBOPHLIH MaNeHbKHH BUPYC HAXOMHT KAKOE-TO MEcTo
B npuuyanneon Gakrepun (Bce oun yMeloT pasuyin dop-
My) u 6o spoaut B nee ceow JIHK, an6o we smonur.
Ho ecin it Gyaem 9KCnepHMEenTHPOBATD © MHAAHONAMIE
H MHJLTHOHAME GAKTEPHIT M BHPYCOB, TO CMOMEM OYerlll
MHOrOe y3Hath O noBefiennn bupycos B cpeanem. Mu
MOMEM HCTIONb3ODBATL MATEMATHKY Jias TOro, 4rodnl Ha-
XOMHTE cpejiHee, [JH T0r0 Y10 BLIHCHHTE, pASBHBAKIT-
€Sl Jli BHPYCLl B BGAKTePHAN, KaKIEe BHAL PAasBUBaIOTCH I
B KaKOM Konudectse; nofoGHuiM ofipasoM Mol MOIKEM
H3Y4arb FeHeTHKY, MYTaumin Il 7. n.

Bosumem npyroft, 6osee 1pupnanshail npumep. Mpes-
CTanuM cebe OrpoMnyio Waxmatilyio JIocKy, Ha KoTtopoil
HEpawT B Waxmartel wan wamsn. Kawasin ormensinil

XOJl — ONepaumn He MATEeMAaTHUECKAan HIH MaTemMarTuye-

CKki oueds npocra#. Ho uerpyano cooGpasnts, uro na
AOCKE ¢ MHOIKECTBOM IHTYP OUEHKY HAWJYHILUX XOA0B,

XOJIOB DPOCTO XOPOWHX BIH DMOXHNX MOMHO CHeJaTh

FOALKO nocie oueHb FayGokore pasmuiluaennn, nGo Kax-
JIhiil X0 TaHT B cebe OrpoMIoe KOJIHYeCTBO HoCeeTRIN.
Tyr neoGxomnmm aGeTpakTiuie paccyKaenun w, eaejo-
BaTenvho, Maremaruka. Eue oaus npumep — nepexao-
Helte B phiaHCIHTENbHUX Mamunax. Ecan y pac Beero
O/lHH nepekntouartenb, KOTopui MomeT OLiTh Mubo BRIIO-
Hen, aubo BEIKAIOYEH, TO HHYero ocoleHHo MateMaTiue-
CKOro TyT HET, XOTH MareMatuki JIoOAT HauuHath HMeH-
HO ¢ 370r0. Ho 4to6ul npepyrajiate noBeieHie CHOTEMLI
€ MHOXECTBOM COefMHEHMIl u NPOBOAOB, HYMKHA Marve-
MatTHKa.

3%
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fl xody CKalaTh C Camoro Hatana, WTo MATeMAaTi-
KA TIPMUOCHT OTPOMNYIO NOIL3Y duanke TaM, rae peds
HIET O JeTaNsax CHOHBIX gRACHHI, eciH YyeTanoBlenu
OCHOBHBIEC [PaBHAA HIPH. M ecan G A FOBOPMA TOTHED
0 B3aNMOOTHOUENAN MaTEMaATHEN 1T duankm, 70 HOABIIYIO
gacth Bpemeni oreen 6 HMEHHO sromy sonpocy. Ho no-
CKOMGKY JEKIlH Nocusiulent Xapakiepy (3nHecKix 8a-
KOHOB, R He HME BO3MOMHOCTH nonpodio pastupath,
970 NPOMCKOAHT B CAOACILIN CHTYALLURX, I npAMO neped-
Jly K CBOEil TeMe — XapaKTepy OCHOBHBLIX 3AKOHOB.

Ec/ii coBa OOPATHTLCA K HALLHM WAXMATAM, TO OC-
HOBHbIE 3AKONH 3/1eCh— 3T0 NpaBuia, no KOTOPBHM JiGH-
wyTest urypwl. MaremaTiky MOIKHO HClOBL30BATE B
OO 00CTaHOBKRE, HTOOM COOGPAa3HTE, KaKne Xoinhl
i atinux o0CTORTENLCTRAN naufoiiee DuITOJHBL. Ho o
1Or0 YroGE BLPASHTL HPOCTYIO CYTh OCHOBHBLIX AaKOHOB,
Tpedyercs Ouenh mManlo mateMariky, B maxmardx 970
MOMKHO ¢aenarth ua Hallem oGBMHOM H3bIKe.

B duzuke e # /I8 OCHOBULIX FAKOHOD Han HyHna
mATeMaTiKa. $| npuBesy ABa npumepa: 6 OLHOM mare-
MATHKA, MO CYIECTBY, He 00s3aTeibHa, 2 B ApyroMm He-
obxoanma. [epsuil — 3akon  QuUsHKH, nasuiBaeMuiil 3a-
konoM Qapajes, KOTOpL FAacHT, 4TO npH SAEKTPOAHIE
KOJHHECTBO  OCATRLENHOro  BellecTsa NpONOPLHONANLHO
TOKY 1 BpeMeHy JeHcTbus TOKA. Huaue ropops, koan-
yecTBO OcazKIeHHOIO BElecTsd NPOnOPLUOHA/BHD aaps-
Ry, TPOXOJsILiEMy Yepes CHCTEMY. Feyunt 570 ovenb Ma-
TeMAaTHUECKH, HO 1A CAMOM jene BCe CBOAMTCA K TOMY,
yTO JEKTPOHE!, NPOXOMsiliHe TI0 MPOBOLEM, HecyT ToMb-
Ko no opHoMy sapsaay. B wactnoctd, MOAKNO fpeanoio-
WHTb, 4TO KAXKABUL 3/EKTPOH BHIBHIBAET ocamkaeHne oji-
Horo avoma, Toraa uNCAQ OCAKAEHHLIN ATOMOB paBsHo
YWY NPOLIEAUIIX 3JTEKTPOHOB, T. €. nponopuHanalbHo
3apsay, Nporexiiemy no rposoiy. Takum obpasom, 3T0T
3aK0H, KOTOpEII KaMerci MaTeMaTHyeckuM, b ocHone
cBoeil NPoOCT 1 A CamoM feae ne Tpebyer snanus mare-
MaTHKH. JLI5 OCAMNAEHHS ORHOro ATOMa HYyMKeH oauil

SAEKTPON, — 3TO, KOHEYND, MaTeMariyd, o lle T8 Mate-
MaTHKa, O KOTOpOil Mu 8/ech TOBOPHM.

Bropoii upiMep —3ITO 3aKoit TRATOTCHIA Huorona,
KOTOpBIL MBl paccMatpisaiin b npejbiLy el JeKxuin.
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Sl npupen pam ypavHenue
'
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wrobL MOPasnTL Bac TEM, HACKOJILKO GLICTPO Maremarii-
Egc!::;e CHMBOJW MOryT népepabate undiopMaunio, 1 ro-
PHJ, 9TO CHaa NPONOPUHOHAILIA NPOH3BENEHHIO Mace
ABpYyX Ten W obpaTiHo MponopuHOHalbna KBajipaty pacs
II(:l':;'.!'i::l-lI-IFI MCOH{LY HHMW, a4 TakiKe Y10 Tena PEArHPYOT
e B:.ﬂlhl. H3IMEHAH CBOIO CROpPOCTL B panpapienn Clnt
JHNHAY, NpOnopuHoiansHyo cune w obpartno npo-
l'lﬁ'l['lllHOi'IE.'!.hH)-'lﬂ CHOHM MaccaMm. KHI\‘ HHINTE, OCe '.-[l]'f'ﬂ
coBa, W OLIIO COBCEM He OBA3ATENLHO MHCATD ypan-
nenwe. Tem He MeHee 371eCk €CTL MarteéMaTHKa, M Mol
MOMEM cnpocuts ceBn, nouemy Takof 3a:c0ul MOMKET
GuiTe OCHOBHWM 3akonoM. Yro nenser nnanera? He-
YHEan oHa CMOTPHT Ha CDJIHU.E, BHAWT, NACKOABKO OHO
yaanewo, n BbMHCAfeT Ha cBoeM apudmonmerpe obpart-
vy HHH&%&&T paccTontig, 47o6L Y3HATL, K4K HYIKHO
nenratecs? Sloro, wrto 3TO He OOBSCHEHWE MEXaHHIMA
rpapyraumi! Bam, momer Oute, Saxouercss BICASHYTH
TnorayOxe, H MHOMHE NIOAW NWTAANChL 3To Cenars. Ewe
Heiotona enpaumpanu o ero teophy: «Ho pens oha
HItNero ue ronopuT, ola unvero He obnackner?» Hutoton
orpeyan: «Ona ropopuT, Kak aBuKyTCs Tena. droro
AoaxHo OuTh pocrartouno. $ ckasan paw, Kax  OHH
,Il_numyrcﬁ. a He mouemy». Ho mopeit savaciyio TpyaHo
YIOBAETEOPHTE, He 0OBHCHIE UM MeXaHusm, A paccKaiKy
00 onnoit #3 TEOPHil, KOTOPLIE BUABHFAINCL B KAYECTDHE
eOLacHenns rpasutaund. Cornacno stoil Teopun, THrO-
.“H"E Apeacrasnser coboil pesyasTat MHEOTHX C;TﬂE.i'IB-
HLX BOIAGHCTBHI, W STHM OGLACHAETCH, NOYEMY 3aKO
HeioTona cpazan ¢ MateMarHKoil. \ i :
Hpeanonaokum, 4To MUp NOBCIOAY MOJNOH 9aCTHIL, NPO-
NETAIHINX CKBO3L Hac ¢ ovelb GoAbLIOR CHO]}G}ETI:!OI Cglll!
JIETHT BO BCEX HanpasneHusx — npocto nponncm-ca. M-
MO, Ho nekoTopele s Hux nonagaior 8 Hac. Mu w Conn-
He NpaKTHHeCK NpospauHul A5 HuX, OpakiHyecky, HoO
He noanectlio, il HEKOTOphie U3 HIX Hac yAapsior. To-

CMOTPHM, K YeMY STO JIOMHO [PHBECTH,
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F — 3emasn. Ecan 6w Coni-
meaan 6w 3emdio co
1 Kannan ynagimias

Ha ¢ur.§ S— Comnue,
1na ne flhl-ﬂ{}, T0 ‘igC‘Illllhl OﬁCT[Z(l}Ef;f

ex cTOpoH, GapaGanuan no Hel, 2
22(:1'11113 pﬁe;mopn noaTankupana Ow  3emnio. Bra He
cABUHET 3eMJl0 HH B KAKOM Oripeje/eHHonM y::npan.:[fé
HitH, MOTOMY HTO € OAHOro GOKY HANeTaer CToNLKO fue
waCTHL, CKOJLKO € IpYroro, chisy CTONBKD e, CHOJ:{(}!'E-
crepxy. Onnako ecan Contiile Ha MecTe, TO OO B Ka :
1O Mepe NMornoLlacT ‘acTHI, JeTAIe ¢ ITOR CTOpOonb,

\: R
© (-
2 S ey

dur. 8

MOTOMY UTO HEKOTOpHE H3 X, nonajias B Contie, Itl:
npoxoast ero nackeosb. Chenopareabuo, co cTOpo! .
oniiia K 3emae npuieraer mMenblie 4AcTHIL, HeM cnpy_
rix cropot, nGo oIl HATANKHBAOTCH Ha anﬂﬂT((:':rBHe ¥
na Comie. HeTpyino nonsith, 4T0 HeM AaJjbuie So.nnu. :
ceM MEHBMIYIO JIONK 4aciui, nonajaioulux Ha E‘MJ:!IE:
olio OyAeT 3afepuBaTh. Caonttie 6yner Kazarben ME" :
liie — KAK P43 MponopuUHOHAALIO KBAAPATY paccTost t:n:
Tlosromy co croponb Connua Ha 3emaio Gyer JeHer
path MOyasc, o0paTho MPONopUHOHANBHO Kaa,ap:aw
paccroamn. On Oynrer npeicTaBnnTL cgﬁoﬁ peaysibTat
GOABLILOrO KOMHYECTRA TPOCTLIX onepallti — yilapos, _;_:o
Toplde OfNI 33 APYrHM CHINAIOTCS CO BCEX cropon. Ta
kuM o6pasom, B 3TOM MATEMATHUECKOM cnmuume::n:ﬂ
fieT UHYero crpanioro, HOO ociloplan onepaina 3Tiatc_
TeNkHO npoule, uem NOACHET obpaTHoro Keajpara pac
ctoannst. [oacuer npon3BojAT cami MACTRILL yjlapasce
0 3emaio.

EauHcTREHNEIT
olld HE FOAHTCH copcem no Ilp}'TIIM coo

e/l0CTATOK 7T0i CXeMbl — B TOM, YTO
Gpamenyam, Ben-

L r———— e e
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KYIO NPUAYMANIYIO TEOpWo NAZO Npoananusuposars B
OTHOWEHHI BCEX 6@ BOIMOMHBIX NOCAENCTBHII, BHISICHUTE,
He NpeAcKA3HBAET AN OUa Apyrneswnenns. A sta Teopus
npeackaswpaet Apyrie sadenusn. Econ 3emns asusercy,
TO cnepeiy B hee Gyier yaapstbes Gonbiie HacTuil, Hem
czaan. (Korma Bu Gemute non aowaeM, B Ao BaM
Honamaer BoJbLILE KAMedb, YeM Ha AATLIIOK, HMEeHHO 1ie-
TOMY, 4to Bh Gewure) Ecan 3eman asmxeren, 1o ona
HAVIETHET 1A Te HACTHIH, KOTOpLIE HAXOJSITCA nepen heil,
n yGeraer ot Tex, KoTopee aoronstor ee caaan. Cnepeni
na nee Gyner napary Goblle YaCTHIL, MM c3aau, 1 ot
CO3LAAYT CHAY, NPOTHBO/ENCTBVIONYIO JIBIKenno. Jrta
crsa saMmesna Ow apwwenne 3eman, o 3emdasn ne
cmorna el joqare npoaepmarses na opGure, — o Oua
BENL AEpHEHTCs, YKe TPH WUl MeTHpe Muaniapaa ner.
Tak mpuxonut xonew sreil reopur. «H1o e, — cramere
B, — Teopust GrNa HenJoXas, § XoTk HEHALONTO, HO N03-
ponnaa mHe 3abuTh o0 MaTematnie. Mower Ouith, Mne
yaactest npuaymMarth ayumyior. Momer Gute, u ypaci-
€5l — OKOHYATENBIIAS HOTHHA HHKOMY ellle He W3BecTHA.
Ho co spemenn Heworona w mgo wammx aneit #iukro ne
MOr ONUCATL MEXAHN3M, CKPHTHIL 334 34KOUOM TAroTE-
HH®, He noBTOpHE TOro, 4ro VAe ckazan Huioton, e
YCNOKHHE MATEMATHRN 1AW lie npeAckasar AsacHull, Ko-
TOpEIX 11a camoM fdene ne eyiecrsyer. Tak ure Ko cHx
nop y Hac Her HHON MOAead JJAfl Teopii rpasuTaumll,
KPOME MATEMATIIUECKOIL.

Ecny Owl cyllecTBOBaA TOALKO O/l 38KOH TAKOrO
KapakTepa, 1o 310 Guno Gbl NHTEPECHbM, XOTA i A0Cal-
nbin uckatouenienm. Ho, okazupaercs, wem Goauuie MLT
HeenenyeM, 4eM Gonblle 33KOHOB MLl OTKpLIBAEM, WM
rayfxe npodikacm ® npupoay, TeMm Gosee XpoHuie-
ckoll cranopiten GConesilb. Kamawl dosslii Haul sakod —
HHCTO MATeMaTHuCeRoe yTeepHacHile, MTPHTOM AOBOLIC
croguoe n manonousrnoe, Hujoronosa dopmysanponka
84dKola TAroTeHIs — 3TO CPABIHTENLHO NPOCTAR Marc-
matika, Ho oHa cranoBiTes sce Mellee NoHATHON K Bee
fodlee cnoxiioll no Mepe TOro, Kak Mel NpoABHraeMcs
prepen. Mouemy? He nmelo nu maneiimero nonsaria. Mos
Henb B TOM I cocToT, uTobnl Anums coobnwtk o6 3ToM
$axTe. B nem 1 saxmonaeTcs cMuich Bl JEKUNH: Heakss
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qecTHO OOLACHHTL BCe KPACcOTh 3aKOHOR npUpoAL TAK,
grofi NOAN BOCAPHESAM HX ORHIMH uyscreami, Ges
rayGoKoro NOHHMAINA maremaTiki. Kag Hi npuckopGHO,
10, NO-BHAHMOMY, 3T0 QEKT.

B, BOAMOMHO, BOSPAINTE. «/lamio, ecnn HeT OGBAC-
Henis aaKomam, TO 10 Kpafineit mepe ckaxume, b ueM
Srit 3aKoin cocrost. [Towemy Bhi He CKaMmeTe 37070 cno-
panu BMECTO ciMBOnoB? Maremarika — Rpotio A3HIK,
WO BeJlb MOIKHO MEPEeBoliiTh ¢ O/iHOTO ASLIRA 1id Jpyroits.
Jla, MOMIO, ecan HMerh Tepreuie, u, MHE Kanercs,
wacTii#o § IT0 chenan. S mor Ow noflTy HEMHOIO
fanblie i oOBACHITD CMbICA YPABHEIHS Gonee noApoG-
1o, HANPHMEP CKA3aTh, YTO MpH YBENUHEHIH paccToRHNA
B JBa pasa cr1a yohisaer utleraefo noT. A 8 mor 6ul
fiepenaTh Bee CHMBONH CHOBaMil. {uaue rosops, # MOT
Gl nofiTH NABCTPENY JIOOHTEAAM (HIHKH, KOTOPHIE cH*
ANT ¥ C MALENION HAYT OT MEHR npocToro ofLACHEHNH.
o Kacaeres yMeHis OOLACHHTL 3TH CHOKHEE i 3aMmy-
rapube NPEAMETH (ecneHanicTy Ha JA0CTYNUOM emMy
a3bike, TO Yy pasibiXx JOAciH — pasibie penyTatti.
got Hecrenpannct nepeGupaer Kpuury 3a KHUroi B8 Wa-
nekie OGONTH TPYAHOCTH, KOTOpuie MOABAAIOTCS pauo
W mosto Aaxe B paborax aydliux nonyJspusaTopos.
Ho uem nanbiie oil duTaer, TeM Goablue nyTaHiub: oo
cAokiloe YTBEpIKIenHe 38 ApYrHM, oind MANONOHATHAS
ML 34 Jpyroii, 4 Bee, fo-BHAHMOMY, HE cBasamE ApYT
¢ apyrom. CMECA YCKOAB3AET OT nero, HO oi Hajieetcsi,
uTo Te-HNOGYAL B Apyroft kuure ecth oG bACHEHHE. .. ABTO-
py OHO MONTH YARM0ChH, Mo7KeT ObiTh, KoMY-HHGYAb JPY-
roMY OHO YAACTCA JyHie

§ B 3TOM COMHEBAIOCh, MOTOMY HTO MATEMATHRA — HE
npocro apyroit A3wK. Matematiika — 310 AWK napoc
paccymaens, 370 KAK Oul A3LIK U JOrHKa smecte. Ma-
TEMaTHKA — OPYAHE js pasMullInenHs. B neil cromet-
TpupoBalbl Pe3yaLTATH TOUUOro MBILACHIA MHOTHX J10-
peit. TIpu nomMouus MaTeMaTHKH MOMHO CBR3ATL OANO
yTBepARACHIE C APYTHM. Hanpumep, s MOry CKd3aib, MTU
cuna nanpasnena ¥ ConHuy. Ho st mory cka3aTh H no0-
apyromy (kax B npottjoit JeKHHN): TWAHETa JIBHKETCR
tak, 4o ecnn mpopecti ot Comina w DAAHETE 4 HHEIO,
sg7eM PYCYI0 NHHKIO, OTACACHHYI) OT nepeoil ofpese-
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JAEHHBM NEPHOLOM, HanpuMep TpeMsi HeAeNsMH, TO nio-
WiaAk, KOTOPYH onmueT naalera 3a sTH TpH HeJenm,
paBHa nJjowlan, KOTOpYIO OHa onuileT 3a CAEIYI0LLIE
TPpH Hefenl, W 34 cheyloue TRH HEeAenH, H Tak janee
no Beeil opGiTe. 1 Mory oGLsicHaTL 002 STH YTREPHKIE-
Hus nonpobHee, HO He MoOry oGBACHHUTE, NOYEMY OHH 03Ha-
4a10T OJIHD B TO He, OueBuiiibie CHONRHOCTH NPHUPOAbE
¢ ee CTpAHNLIMI 3AaKOHAMN W UPABRIAMH, KaMjoe H3
KOTOpHIX MOHO 0GbACHHTL Ouelih noapoblio, Ha caMoM

.-,‘l
i 2o Thautsa
Oswag uu/c:m
TPEYTOABHUKOE
diyr. 9 G ur. 10

nene tecio cpasaib. ONNaKo Cciil Bl HE JKENACTE Nob-
30BATLCA MATEMATUHKON, TO B 3TOM OrPOMIIOM MHorooG-
pasuy (akToB Bbl He YBUWNTE, 49T0 JOTHKA no3BoAReT
NEPEXO/HTE OT OAHOTO K IPYTOMY.

KaKk HH# YAMBHUTENLEO, HO 5 MOUY JIOKa3ath, HT0 ecnn
cuntt wanpasaeni & Connuy, To B paBHbIE BpEMCIA onii=
CLIBAIOTCA paBiibie maoluann. 51 NOMLTAIOCh JIOKASATD,
YO 3TH JIB& 3aKola HRBUPANEHTHR, W TOTLA BaAM C'I‘all}-"['
SCHBIMIT He TOAbKO (HOpMYAHPOBKH 3THX ARYX yTBEpAULE:
pai. Bl yGenntecs, MTO 3TH ABA 3aKOWA CBA3akbl, qTo
NyTen PasMbILACHHA NOMHO nepeiity oT oanoro K Apy-
romy I "uTo MaTEMATHIREG — ITOD OPI'H!HISOBEHHE:IE paCC)')K-l
nepits. Torna Bel oueHHTE KPAcoT B3aHMOOTHOI EHH
MEMAY ITHMR JIBYMS 3aKOHAMH. Hrak, mokaxemMm, 410
'_EG.'IH cuna IIa!lpaB.'IEHE K CUJ’IHIIY} TO 34 paBnoe Bpevs
ONHCHIBAIOTCA paBHMe NJOULaNH.

Bozbmen Conunie n naauery (gur. 9) w BooGpasnm

‘gebe, uTo B ofpeleieHnbt MOMEHT BpeMeHi NnateTa na-

Xopures B nonomenui [ ONa JBIKETCS TaK, HTO “EPEI

CEKYHNY, CKaMem, oMyrwics B nonoxennn 2. Ecan Ol
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Coalue ve AGCTEOBAI0 Ha naaideTy, 70O, cornacho rafiu-
JCEBY NPHULUNY HHEpUHH, OHa Npojoswana Ou ami-
rathet no npasvoit. Torfa No HCTEUEHNN TAKOro e npo-
MEMYTKA BpesMeHit, chepyolleil ceryHabl, ABHrancL no
npsMolt AMIEY W NpofiAR Taxoe JKe paccrosniie, naanc-
Ta ouyThaack Ou B nonomennn 4. Cuauana Mbl JOKANEN,
YTO B pasibie NPOMEKYTKA BPEMeHH OnuCHBalorcs pas-
Hne maowiany, ecny cunm Her. Hanommo, uro naouid/ib
TPEYroNbHilKa PaBHa NOAOBHHE OCHOBAHNS, YMHOMEHHON
HA BEICOTY, & BLCOTA — 3TO paccrosinie no Beprikain oT
nepIIHL o ocuopanus, Ecan tpeyrossink — Tynoyronb-
peit (ur. 10), 1o Bucora— AD, a ocHonate — BC.
Teneps CpaBHAM MAOMALH, KOTOphE ONHCHBALICE Gt
npH neusentn unaners, ecan 6w Connne na Hee He
neiictosano (Gur. 9).

But nomuirie, uto ABa paccrosuusn [—2 i 2—3 paBHbl.
Bonpoc B ToM, paBHul nu ABe niowaan. PaccmoTpi
Tpeyrodbing, ofpasoBatinuil Cosnies 11 ABYMs ToUKaMu
] u 2. Kakoea ero nnoitaas? Oua papiia ocHOBAHHIO
]2, ymuomeHiioMy 1a nonosuily neplielikyanpa, ony-
HeHIOro Ha ochosaune #3 Toukk S. Teneph — Apyroil
Tpeyronsuik, obpasopaiuil Toukamn 2, 8 u S. Ero nno-
ulafs paena ochopating 2—3, ympodenuomy Ha Roso-
BHHY NepreHnKynspa, onyientoro w3 Toukin S. ¥ ot
ABYX TpeyronLHNKOB OJlia I T4 e BLICOTA H, Kak A yxe
cKasaJ, pacusie ocnosanus. [losTromy oiin HMEIOT OiuNa-
¥oBylo muomant. Iloka wee wier npekpacuo. Ecan Gul
co cropotil Contiua e AeficTROBANO HHKAKHX cHil, To 34
paslible NPOMEKYTKH BpeMenn onHcHsBanuch Gl pasiitie
nnottann. Ho Conmiue feficrsyer Ha naaunery. Ha otpesie
J]—2—8 Conuite npuTArneaer niaHery, npHucM Hanpan-
JeHie Ciabl NpuTAMKenHs nocreredro mensercs. Hrobu
TIONYUHTE Xoporiiee npHOANKeHite, Bo3bMEM cpesee no-
aoKene 2 1 ckaXes, uTo Beck sypexr NpHTSAEnin na
oTpeske /—38 CBO/LITCH K OTKJAOHEHHIO NAAHETH Hd HEKO-
TOpoe paccrosinue B nanpasnennn gunin 2—S (¢ur. 11).

Jr1o 03nguAeT, NTO TENO ABHUrafOCH Mo AuHEH J—2 1
npoaoaanso Ow AeuraTLes o Heil, ecad Oul He GBIIO
ciabl, no npurspkenne Coniia CABHTACT TENo mo JANHHNA
2—S. Takum oOpasoM, JBHAEHHE Teld Ha CAelylouem
oTpeske CKlajuBaeTcd M3 Toro, 4TO NAaHeTa XoTena Owl
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AEAATL, H HIMENCHHS, KOTOPOE MNpoN3ouio noj /eier-
puem Comuua. MostoMy naanera nonafaet e B NION0KE-
e 3, a s nonoyenne 4. Tenepu mMu cpasium naolllany
TpeyronsuiKon 23S ¥ 245 u loKakeM, YTo ouN pPaBiibl. ¥
HIX ouHakosoe ocnogaine S—2. Onunakosa an y HaxX
Bhicota? Jla, NoToMy 4TO TPeyrofbHUKH 3aKIoueHbl MC-
WAy napasneabHLiME anHrasmi. Paccroauue or Touku 4
J0 JiEHE S—2 PaBHO PACCTORHINO OT TOUKN 3 /10 JHUHK
S—2 (nponomxennoit). 3uaunt, naouiafb y TPEYronbs
mika S24 takan ke, Kak y S23. Pajuile 8 aoxasai, 4ro

LY

' pasHbie PICOTEI
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osWee owosane S-2

$yr 11

S12 u S23 pasunt no naowanw. Orciona sicno, 4T0
£12=524. Taxnn ofpasom, OpH ABIGKCHAN AAAHETH A0
opbute nAONEAN, ONHCHBACMbIE 32 EpBylo il 34 BTOPYIO
COKYHAY, PaBubl. 3HAUNT, AYTEM PACCYHKACHHN Mbl HAUIAM
CBASL MeXIy TeM aKToM, UTO cund HalpabieHa K Coun-
nuy, # e (akrom, uro naowann pashu. He npasna an,
octpoyMio? §1 mO3dHMCTBOBAN BLIBOJL 1PSMO Y Helorona.
Bee ato cosieputen B ero «Principias —u cxema, u jo-
KagaTeabetBo. ToAbLKo undpel apyrie, NoToMy 910 OH
TOJB3OBANCA PHMCKIMH, 4 f— apabGekimMu yudpamu.
Bee pokazatenbcrsa B kunre Hoiotoua Gulan reomers
prteckimi, CerofiHR Mbl CTPONM JIOKA3ATENhCTEA NMO-/IPY~
romy. Mo AoKa3uBaeM aHanHTHYECKH, TPIf NOMOULH
cuMBoson. UroGu MOCTPOHTL HYMIUBLE TPEYToabHHKH, MO~
METHTL pPABENCTBO MJollaje, Tpebyercs niobperaTelibs
Hoctk. Teneps mMu HMeeM ycoseplleHCTBOBAHNLIE Me-
Tonl anannza, oonee Omerpuie o spdexrnnabe. S Xoyy
NOKasarh gaM, Kak 970 BHrAsAnT B o0o3Hauendnx Gonee
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COBPEMEHHOI MATCMATHKH, A€ A5 JOKA3ATCALCTEE HYy=
JIO JMLIb 3aTHCATE HECKO/BKO CHMBOJIOB,

Mu Gyaem roBOpHTL 0 GHCTPOTE H3MENENHa naouiaii
§ oboanaunM 5Ty Beawunny uepes A, Tlpu mosopote pa-
Afyca TAOMaAb HAMeHseTcA, W OHICTPOTa ee H3meHe-
HiSl — 9TO COCTAB/AAIONULAR CKOPOCTH, Nepnell/iiKyAnpHasn
paimycy, ymHoxenuasi Ha pajunyc. Muaue rosops, 970
paccTosHle No PAAAYCY, YMUOMEHI0e Ha CKOPOCTh, T. €.
1a GLICTPOTY MSMENENNs PACCTORHNA:

s A
A=-';'-'r-r.

Capociim cebsi: 13MEHAETCHA JIH CaMa CKOPOCTh H3MEHEIHS
rnouniann? 3akon Kennepa ropoput, 47To CROPOCThL H3ME-
HeHHs nAOWLA/N He fo/mKkna MenaThes. [ostomy M suid-
Qepenuupyen HamHcanHoe PaBEHCTBO. & TYT Bech QOKyC
B TOM, 4TOOH [IOCTABHTE TOUKH B HYKHBIX MecTax — I
pauuero Oonbie. TakuM (oOKycam HaA0 HAYHUHTHCH: 3TO
npocro Habop npasms, xoToplie OLIN npHayMaliul, 'T0-
Gt obnerunTh Aokazartenbersa. Mu nmiien

3 o e s e
=‘|*x'? FrEr =X l%.,

MepBoe caaraemoe— 3T0 COCTABARIOLLAA CROPOCTH, Tiep-
nedjuikyanpuas camoit ckopocti. OHO papio Hya0 —
CKOpOCTL HANpaB/AEHE BAOAL CANOH cefin. YCKopenie
- S

r — 9To BTopas nponasoinan I, 7. C. HPOHIBOAKAS CKO-
poctin. Ona pasHa cune, JlelieHHol Ha Maccy. _

Ato osnauaer, HTO CKOPOCTL HEMENEHHS CKOpPOCTH
HaMeHenHs NAOUEH eCTh COCTARAMIOUIAN CHAbl, HATPA-
anelHas noa npambiy ycaoM K pamsycy. Ho econ chaa
HanpaBnena no' papnycy,

x %:O'

KaK yreepiaan HploTol, 10 110 NPHVLIM YRAOM K pai-
ycy OHa He RENCTOYCT, A 3HAYNT, CKOPOCTL MIMEHEHHS
AACILAZAK e H3aMEUnerce:

ﬁ=o.
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Mul pHANM, KAK MEOIO 14N A3eT aHaan3 npn nomouu
cumeosiop. Heioron Goaee nnn menee ymea 5To Aenath.
TONBRO B HeckodbKo Apyrux oGozuatennax. Ho on upent-
NnoYye/i reoMetrpHueCKile NQRAIATENBCTEA, CTpEeMACH: K TO-
MY, 'l'l'ﬂﬁbl A0 MO NpodecTh ero. CTaTLu, On cam
naobper HounchicHne OCECKOHEUHO MANHX, KOTOpHM
BOCNOAL3OBAJCH BO BTOPOM [OKA3ATENLCTEE.

310 Xopolias INTNOCTpALILISA BIAHMOOTHOLUCHIH MEK-
Ay matematnkoil n gusnroi. Korga s dusnuxe npofaema
OK43bLIBAECTCH TPYAHOH, ML MOMEM 3arAsHYTh K MaTeMa-
THKAM — BAPYr OHIl y’Ke BCTPeHamiucs ¢ TAKIMH BOTIpO-
camu W UMeloT rovounne cnocobGu fokasareanetsa? llo
MOMET OKA3ATLCS, UTO OMH ITHM €lle ne 3aunuManich.
TOT‘J].H Han NPISIeTesi camMmHn lfﬂﬂﬁpECTtl A0OKAIATENBCTRA
W jtoton tepetarh Wx maremathkas. Kamnwi, k1o pac-
cymaaer o HeM-1nGyNb ToWio, NOKAILBAECT TEM CaMbiM,
KHK MeI0BEK MBCANT, I €Cnn HpeAcrapiits €ro paccymﬂ.e-
HHe B o0Ules sHje Il nepeaTh NaTeMaTiRaM, TO OHH BHE-
CYT ero n choll KHHT B KauecTee pa3nena maremariish.
Maremarika — 970 nyTs, (10 KOTOPOMY Mbl HePEXoAUM OT
OLHOH COBOKYIHOCTH YTBepaeunii x npyroi. M owa,
- ONeBuANo, nNode3Ha B (PH3NKe, NOTOMY 4TO FOBOPHTL O
BEILAX MLl MoMeM No-pasnoMy, a MarcMaTika no3soasner
HaM BLISCHATL CAEGACTBUH, ANATHINPOBATH CHTYZuml 0
BHAOH3IMEHNTEL 3AKOMULL, utolH CRA3ATE pasnnuubie YrBep-
apenusn. B obmem ¢mauk siaer ovens mado. Ou tonsko
JOMIKEN TIOMHNTE TNpapiia, KoTopblie J103BOMSHOT nepe-
XOAHTE OT OftHoro K ApyroMy, HOO Bce 3TH paannqibLie
yTBEpJ‘KIIEHIEH 4] PEBEHCTBE BPEMEH, O Clle, HanpaBfeH-
Mok fio pasuycy, 1 T. L TeCHO cHA3AKL JOrHKoik.

Tyt Bosnnkaer mutepecuuii sonpoc. Cyuiectayer an
Karan-nubyas ornpasian TOMKA JLis BeeX HAWHX BLIBO-
AoB? CyniecTByeT Jn B NpRpoje TaKoH nopsiok, KoTapLil
T03B0aAN OLl HAM TOBOPHTH, Y4TO OJA COBOKYMHOCTL YT-
~ Beprkjienni — Godee QynnamenTanLuas, a Japyras upen-
CfapaneT coboit e caeictenc? Bosmowinn nsa n3rnaja
Ha marevarnky. Ilng yroGersa oamu u3 nux # Ha30BY
," BUIONCKON Tpainunel, a Jpyroil — rpeveckoll Tpaan-
ci. B BABINNOHCKHIX [MHONAX MATEMATHKII VUEITK pe-
aJ1 OrpoMioe MUIOMECTBO APUMEpPOB, NOKA e yaabai-
1 obulero npasnia, On nojpobno 3nan reoMeTpHio,
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MHOKECTEO CBONCTE Kpyra, Teopemy I'Indgaropa.. (op-
Mynu AR hnolajiell KBafpaToE H TPEYroALIHKOB, Kpo-
ME TOro, CYNICCTBOBAJI HEKOTOpHE Criocobul BHBOAHTL
onuo 13 apyroro. Mmeancs unchosue TaﬁJlHU.hI.ﬂIJIT nzﬂ:
LM KOTOpLIX Moxuo Obuio pellaTs cioXube ypa
unst. Bee Gbino NOArOTOBACHO JWISl TOro, 1T0GH TIpOHSEO-
auTh Beucnenys. Ho Esknn o6Hapyxud, 4To BCE TE0-
peMbl TEOMETPHI! MOXKHO BEIBECTH H3 HECKOALKHX Mpoc-
ThIX aKcHoM. BaBHJOHCKH{ MOAXOA— 5 HasBan Obl €ro
sasinolcKkoll MareMaiKoll — 3aknuaercs B ToM, 4To
Bl 3HAETE caMble Pasiibie TEOPEMbl, MUOrHE CBASH MeHCLY
1M, HO HE OCOSHAETE 0 KOHIa, HTO BCE OHN MOTyT
GuThL BHEBelelb 13 nabopa akciiom, Camasl He coBpe-
MeHnas MaTeMaTiKa Aendct ynop 1a akcHoMy o JoKas
3ATENLOTEE, HCXOAN HA ONEHL TETKHX COrnduentlt o TOM,
YTo MOMHO ¥ YTO lenLas cuurath akcomami. Cobpe-
MelHas FeoMeTpia Geper aKcHoMbl, NoL00HEE eBKaao-
BhIM, HO HECKONLKO YCOReplIencTroBauibie, I BHBOANT
3 Hix Bee ocraabnoe. Hanpusmep, Takine TeopemMbl, KdK
1eopema [Tudaropa (cymma KBajipaToB KaTETOB NPAMO-
YroALHOTO TPEYro/ibHKKE PaBHa KBALPATY rsmo-reu;au}:
e Oyayr akcuomamu. Ho Boswoxiio W apyroe focTpoe
Hile PEOMETPIH — TaK, HanpuMep, B ’;;30?:‘91'!1"" Ilekapra
yeMa [itharopa asnsercs akKCHOMOH.

TEOFHTHH, np?mnepscern MBI ZOMKIE COPNACHTLCH € TeM,
yTo Ade B MaTEMATHKe MOMKHO OTHPABAATLCR OT pas-
Fux pexomntix nonowennil. [TockoabKy BCe TeOpeMuW CHA=
3atitl APYr ¢ APYTOM NOTHKON, HENB3A CKA3ETL, UTO Ta-
KHe-To VTBEPHJIEIIA MLl CUHTdEM OCHOBHBIMI dKCHO-
mamu, nGo ecam BMECTO THX BaM TNpeLnoMar Apyrue
AKCHOMB, TO Il 1O HIM BBl cMOMETE NOCTPOHTL BCIO TEO-
MeTpuio. 1o nofobHo MOCTY, COCTABJEHHOMY H3 OMIfHA<
xoBbix cexinil. Ecan on passaniitcs, Bel MOMETE BOCCTa-
HOBHTE ero, COeAHHUE CeKIlin B ApYromM NopaniKke. CeroJP
HALISA MaTeMaTHyecKan TPpajaluia CocTolT B TaM, 470
GepyT olpejeneHuLie ieH, KOTopHe yCAoBHINiCh cmgam
AKCHOMANMH, W, HCXOJIS H3 MHK, CTPOAT BCe saaune. Lo
e CAefoBaTh BaBHUAOHCKOH TPaaHuHil, To Mhl cxamem:
«§ 3naio To, # 3HAW 9710 K Kak 6yaro Gw 31HaAK BOT STO;
oTCI0/la # BLBOXY Bee ocTanbroe. Moxer GulTh, 3a8Tpa
A uT0-To 3a6yay, HO uTC-To A OyAy NOMHNTE H 1O STHM
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OCTATRAM €MOrY BOCCTAHOBUTL BCE 3aHOBO. ﬂ HE OMeHb
XOpoLo 3nalo, ¢ Hero f1 AoJKeH HAYATE W uyem KoHMWTh.
Ho B ronose y Meds Bcerma pocrarouso ceefiennil, Tak
HTO ecad f1 3aByAy 4acTh {3 HHX, To BCE PABHO cMOTY
STO BOCCTAHOBHTL®.

JlokaspiBas Teopemil, HEBHMIOAHO KaMAMA pas nau-
HATe ¢ akcitoM. Bu e CHALHO NpeycriceTe B reoMerpuH,
€L/ CTANETE NOKA3bLIBAThL BCHKOE NOJOMETHE, KA bl
pas oTnpasnsack of akcwom. Kowedno, ecan Bl pactio-
Alaracere onpeiefelHLIMIt CBEAEHUSIMH B TEOMETpHI, TO
HCETAa CMOMETe BBIBECTH U3 HiX Koe-4Tto elle; HO ro-
pasioe suirojinee nocrynartk pHave. Jlopora, ketopas a-
HiHaeTCs ¢ BHOOPA HAUAYMIINX AKCHOM, HE BCEF/la KPaT-
4afitiag nopora K wemt. B (usuke nam nysken pasnion-
ckHil neTo, a ne rpeweckufl. Tlocrapaocs ofbacunTs
HoueMy.

[pi eBknnacBoM nofixose nawa 2agaia — NonoGpaTh
Kak MowHo Oosee HUTEpPEcHLIE | BaMHWe axchomut Ila
OTHOCHTEILHO TATOTEHHSA, HATpUMEp, Mbi Moran O cnpo-
CiTh cehf: KaKas akcHOMA Jiyuille—To, uTO cHia Hanpa-
LJIEHA K HeuTpy, WAl To, HTO 3a pagnble NPOMERY TR
BpeMenin ONHCWBATCH paBHble nnowanu? Ecan a Oyny
HCXOJNTE H3 TOFo, KAKOBLI CHABL, TO CMOTY PaceMaTp-
BATH CHCTEMY, COCTORAULIYIO M3 MUOTUX Ten, opOuTH KOTO-
PLIX YHEe He ABNNIOTCHA 3nauncamn, NOTOMY MTO CHIIORAR
(POPMYSIHPOBKA FOBOPHT MHC O BIalMHOM NpHTHRENHH
3THX Ten. B sToM cayuae Teopema o paseHcrse nJjonta-
Lefl necnpapennupa, [Tostomy mue kakercs, 4rto akcu-
omMoft loazken OuTh uMenno sakon cun, C Npyrofl ero-
POHEL APHAULHN PaBeHCTBA naollaneft NOXKHO chopMyan-
poBath B Buje Gonee ofiuien TeopeMbl JU1A MHOFHX TeJ.
OIIR NOBOMBHO CRoXHa I coBceM He Tak KpacHpa, Kak
TIEPBOHANANLHOE YTREPIKACHHE O PABENCTHE NOMAaei, Ho,
HecoMueno, SBARETCH ero noposaenieM. Bosbmen
CHCTEMY MHOPHX Tedl, B3alMOAECTBYIOUMX AIPYT ¢ JApY-
rom, wanpusep KOnurep, Catypn, Comnie, Muomkecrso
SBE3JL, W, FANAS HA HHX H3MAJK, COPOEKTHPYEM BCIO Cit-
CTeMy fa nnockoeth ((ur. 12). Tena asmmyres B pasubix
Haupapneninx. BoasMen B Kavectee wewtpa nponszbons-
HYI0 TOUKY i OOACUITACM, KAKVIO NAaolllaflb ORHCWBAIOT
Pannycel, npoeegcuniie Ha UENTPE K HarxIOMy Teny. l'IpH
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sTom Oymaesm YUNTHBATL Maccy-—eciil Y onHoro Tena
macca Bapoe Gonwllle, MeM Y APYroro. 70 cOOTBETCTBYIO-
iy naomans Gyaem MHOKNTL ta ABa. TAK MBI OOACHH-
taeM BCe MAOMLAAN, ONICHIBAEMBIE pajuycamil, a 3aTeM
CHOMMM HX NPONOPUNONEALHO COOTBETCTBYIOUHM Nac-
cam. Taxan cysma naowadeit ve Gyder UIMEHATHCA €O

gpemedes. OHa HA3IBIBAGTCA MOMEHTOM KOMPecTBa Jini-
SKEHNA CHCTeMDLI, @ 3aKol — 38KOHOM COXpanedis Mo-
menTa Koauuectea apmxenns. «Coxpanennes osHavacr
BCCTO-HABCEro, YTO BENHYIHA HE H3MEHHETCH.

Bor ontle #a caencremii storo 3akoud. BooGpasim
MHOMECTBO 3Besjl, KoTopae cOAKaloTeR JpYyr © PYroM,
yTolnl 06pasoBaTh TYMAaHHOCTL, HAH ranaktuky. CHada-
Aa osn pasOpocadid odelb AATCKo OT UEHTPA. 3pesjibl
MEANEHRO JBIDKYICH BOKpYr HEro, i paanycli onuesiBaat
onpefienetinbie maomand. flo mepe nx cbaumenng pac-
CTOSMNMY [0 LEHTPa COKpallaloTcH, palinyckl YMeHb-
WAKTCA, H, YTO0LI OicaTh NPeXUIon NIOUHL, Ol Bhi-
HyNens Asurathes ropasio Guctpee. Takum oGpasom,
cOMKRANCH, 3Bea BpaLLzIoTes Bee GueTpee 1 GulcTpee.
Arun (npudansirencio) n ofbsicusiercs Qopia Cnupanh=
bx Tymannocteft. To e camoe nporcxoanT, Korna Qu-
FYpHCT-KotLkoOe ke kpyrurest Ha apny. On uaunuaer,
OTCTABNB. HOTY, H Bpalgaercs MenjeHno, a onyckan nory,
kpyrures Guierpee. Korfa wora BuITHHYTA, 0fla OnHchl-
BACT 34 CEKYHAY onpefefiennyio nnowans. Onyerus ee,
KONBKODEKCL loMkesl BpalilaThen ropas/io GueTpee, WTo-
G omicaTL Ty Ke caMylo nioians. [lpasaa, 7 A0Kask-
B4l 3TO He N8 KOHLKOGEKIE — OH fioab3yeTcs MYCKy/ b~
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Hoi cunoit, a ne cHaoi TAarotenus. o sakon cnpaBepins
i gns KoHbKoGemxKLes.

Tyr sul npHXOmMM K HHTepecHOilnpobaeme, 3aua-
CTYI0 H3 YACTHOFO 3aKOHA (IM3HKM, THKOro, Kak 3aKoi
TATOTEHIN, MOMHO BBIBECTH HPUHLIN ropa3noe Gonee of-
Lli, wem ero Beieon. B matematinie storo une ouipaer;
TEOPEeMEl lie NoABATIOTCR TaM, re X e oHHIAIOT. [oste-
HuM npumepos. Eenn B Kauectse noctynata (HINKH Mul
B3R Ol 3aKOR PABEHCTBA NnOWLajci sl CHI TAroTE-
HHSl, TO MB MOTAH Ol BBIBECTI 3AKOIl COXPAHEHUS MO-
MelTa KOAHUECTBA ABIMKEHIA, HO TOJALKO FLAT CIA TATO-
Teuns. A va onmTe Mbl cﬁuapymnaaem, HTO BaKOl <oO-
Kpanenis MoMeHTa pacnpocTpailsercs la Dojiee wWHpokuil
kpyr senenuin. Hulotor npurusn npyriwe nocrynatis, H
eMy YJaJ0ch NOAYHHTH OpH (X fomoliln Gojee oLl
3AKOH COXPAaHEHNH MOMelTa KodwMecTsa puvikenns. Ho
niocTy1aTh Helotona Guian nepepnui. Her nakaxknx cun —
BCE 3TO HEnyXa, wacrut(pl He uMeior opGur u 1. g, Tem
He MeHee pHAOWSMEHeHHE NPHILIN paBencTsa naoULa-
el 1 3aKkoM cOXpaNenHs MOMenTa cnpasedsinsol. Oun
PacnpocTpansiorcs Ha ABIDKENE daToMOB B KBalTOBOI Me-
XAHUKE ¥, HACKOALKO WUaM W3BEcTHo ceromnd, BlonHe
Torub, Mi 3naen sTH ofiiie NPHERHNG, KOTOPLIMI Npo-
lin3alsl camue pasuue 3akonn. Ho ecny mui 6ynem cau-
LIROM CEPLEIHO OTHOCHTHLCH K MaTeMaATHUECKHUM JloKasa-
TEALCTBEM #l CUHTATB, YT0 OAHO CNPaBCHBo TOMhKo Mo-
TOMY, UTO CMPABEANIBO JPYFroe, TO HE CMOKEM NOHATL
CBAZH MEMAY pasauuusimy otpacaami puznxe. B oror
flells;, Korlla (hHauka craneT noaHodl m Mul Gymem anath
OCce ee 3aKOlL, MBI, BEPOSITHO, CMOMEM IAYHIATE € AK-
CHOM, M, HeCOMHEMHO, KTo-HHOYAL NPHAYMAET, KaK HX
BUbHpaTE, 9TOOH M3 WHR noayqnTL Bee octanshoe. Ho

TIOKd MLl (1€ 3gaeM BCEX 3aKOHOB, A0 NEXOTopLiM Ha HuX

ML MOMeM yTaAHBaTL Teopembl, KOTOpPLIE clile HE HMeloT
AokasaTenbet. Urobuw nomnmars (uiznky, HeoGXoauMo
crporoe pasHosecse B mMuleasx. My fomkHu Aepmats
B TosfoBe Bece pasHoobpasihie YTBepIKIenHs 1 NOMHNTD
o6 ux CBA3AK, TMOTOMY WMTO 3aKOnLl 1acT0 OpocTIl-
PAOTCH  Nanuiiie  cpoux  Aokazatentern.  HanoGnoett

. B 5TOM oTNajer ToJLKO TOria, Korpa GyAyT H3BECTHLL
' BCe 3dKOHHL.

4 3an. 98
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Bo saaumootnoulenusx (PUIMKI H MATEMATHKI 1Me-
CcTefl ellle OANa HUTepecHan 4EpTa: MaTeMaTHra no3po-
JISIET JIOKA3aThk, YTO B (H3HKe, HCXOMiA H3 PasHBIX TOMCK,
MOXHO 'll|llll'-'l‘!'ll K OJHHM | TEM e BLBOIAM. 31’0 H no-
HHTIO: eCnu Y BAC €CTh aKcHombl, TO BMECTO HHX Bhl
MOETE BOCTIONLIOBATLCS HEROTOPDLIMH TEOpEMBMII: (PHSH‘
HECKHe e 3IAaKoNh noC’I‘pt}EHH TAdK NeNMHKEATHO, 4TO HX
pasnuuiEe, X0TA H 3KBHBANEHTHEIe (DOpMYyIHPOBKY Ka-
YECTBEIIHO OTAHYAIOTCA, ITuM oup n JwbonuTHu. [Ina
npusMepa f ChOPMYAHPYIO 3aKOH TAroTeNus TPeMs pas-
HeMi cnocobavn. Bee oRN COBEpLUIGHTIO 3IKBHBAJENTHLL,
HO 3ﬂy'-|a1' OUMeHL HeECXOHe,

[Teppas thopMyNHpOBKA — 3T0 KOrjla CHALL MEX1Y Te-
[AMI ONUCHIBAIOTCA YpaBHEHNeM, KOTOPOe A NpuBoiiun 8
npono neximnm:

FeG52’.

Kaknoe teno, yanas, urto Ha Hero AeiiCTBYET CHNg, YCKO=
pAeTcs, T. e. H3MEHSIET CROe JGHIKEHNe Ha onpefencHinyio
BEJIHYHHY 38 ceRyHay. 1o obuunan (opMynupoBKa 3a-
KOHA, §1 Ha30BY ee HbIOTOHoBOM. ZTa dopMyJanpoBLa ro-
BUpliT. o ciad 3aBUCHT OT HEro-To Haxonpoerocs Ha
Koteunom paccrosiun. Oua obnafger TAK HAILBIEMEIM
coiicTeom Henokansioct. Cuaa, AeficTByIONLan a npes-
MET, 3aHHCHT QT TOro, HACKOJILKO Y/AJEH OT HEro ApPYyroi
fipeamer,

BEIM, BO3IMOXHO, He NOHPABNTCA MBICIL © .ﬁEﬁL‘TBHII
Ha paccrosuind. OTky/la MOXKeT YaHaTL NpelMer, YTo 1po-
uexoauT Baaneke? Hy urto K, HMcerca apyroil ¢nocob
cOpMYIHPOBATE 3BKOH — oveltb crpanuuil. Ou ocuosan
Ha nouaTiy noas. OOLacHHTL ero TPYAHo, HO 5 TOnbl-
TAWCh AaTh BaM XotaA Ou npHGAN3NTENLHOE TpecTaBe-
HHe, 3Byunt o coecem no-apyroMy. B Kampoil Touke
NPOCTPAHCTBA UMEETCH YHCNIO (MMEHHO YICn0, a He me-
XaHu3M: B ToM-To U Bes Oefa ¢ Quanko, 4o ona Aod-
#Ha OblTe MaTeMaTHHECKON), 1 KOrjla BH NepexofHte
¢ MeCTa Ha MEecTo, sTo uucno Mensercd. Ecny B Kakoii-To
TOUKe NPoCTPANCTBE NOMECTHTL NDEAMET, TO Ha Hero Oy-
A€T JleficTBOBATL CWia B TOM Hanpamjelni, B KoTopom
GUCTpee BCErO HAMENSIETCH ITO YHCNO (A 18M emy oObiy-

o —pg,
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noe nassanliic — noTeHuan; cuia AeficTyeT 8 Hanpas-
ety Ouerpelinlero usMenenns notemiuana). anee,
CHia nponopurolaibia Tomy, Hackengke GuicTpo Hame-
HEETCH nOTeHIHan npH nepeMelenny na OANON TOYKH 6
ApYTYI0. 3TO TOABKO OfNA 4acTh (GOPMYHHPOBKY, 1 ee
HelOCTATONHO, HoToMy WTO 5 elje (e cKalan BaM, Kaxk
HMEHHO HaMmelsercs noTenudan. 1 mor Gu ckasare, urto
noTelHan n3MeHsercs oOpaTHO NponopuHOHaNLHO pac-
CTOSTHHIO OT KaMjaoro Teja, Ho TOTAS M CHOBA BepHy-
Ance Ol K fIoHATHIO 0 AeficTBi Ha pacetosnn, MozkHo
cpOpMYNIPOBATE 3AKOH fHo-Ipyromy, ckazap: Hanm HC
Haflo 3HaTh, YTO NPOHCXOANT 34 NpejlcAaMi MaJeHLKOro
wapnka. Ecin B XoTiite anarh, nemy pasen noreHusan
B I ENTPE, CKAMHTE MHE npocro, Kakog Ou na nopepxHo-
CTH CKOIb yrojfino Manoro uapika. Bam ne wago cmo-
TPETh BOKPYD IWAPHKE, CKaMITe NHLIL, KAKOB NoTelian
o coceICTBY ¢ HHTepecyloulell Bac TOWKON M KAKOBA
macca weapnka. [Mpasnno Takopo. [loTenunan B uentpe
panen cpeftemMy noTeHUHANY HA NOBEPXIOCTH LIAPHKA
mHnyc nocrosintas G, xkoropasi Owtna B npeiblnyniem
YpaBHeHIH, ToAeNeHHAs Ha YABOEHHBI PaHyC 1LApHKa
(oGosnaunm ero uepea a) m yMHOMenuas 1a Maccy Lo
PHKA, ecld MapuK JlocTaToulio Mai:

Noresnyuas b uenTpe =Lpean. noT Ha cipepe — %(m cpep).

Kak Buaure, stor sakonm oTamwaercss or Nnpeiulyuera,
UGG OH FOBOPHT HAM, 4T0 NPOHCXOANT B HEKOTOPOI TOUKe,
€CJIH H3BECTHO, YTO npolcxoAuT pagom c well, HoioTonopa
#e (popMyINpPOBKa NO3BONAET CKA3ATEH, 4T0 NPOHCXOANT
B JIAHELIA MOMEHT BPEMEHH, ecnn Mbl 3HaeM, 4TO npo-
HEXOANT B npeapayuid Movent. Bo Bpemeni ona nepe«
BONWT Hac NNAaBHO OT MOMEHTa K MOMEHTY, HO B 1pO-
CTPANCTEE 3ACTABJAET CKAKaTh H3 OJHOTO MECcTa B JApYy-
ree. Bropan gopmyanpoBka nokanena u Bo BpeMent, i
B NpocTpaHCTBE, NOTOMY 4T0 OHA [OBOPHT O COCENHHX
Tourax. Ho B marematnueckoym cmucne obe Qopmyan-
POBKH 3KBHBaneHTHEHL

Cyuectsyer eille u Tperbs QOPMYNUPOBKA, OCHOBAH-
Haa na KauecyBeHio uumx nonstegx, Ecan Bam ne

4w
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HpaBuTes feficTENe HA PACCTORHHN, TO 71 NOKasan BaM,
Kak MO0 Oea nero oGoiiticy, Terepe s fam Bam (op-
MYy/HPOBKY, KOTOPas B QiAOCONCKOM CMbICAE TIPAMO HpD-
TuBonojoxna npejuaymei. Tyr nam HeHY#HO nepexo-
ANTE OT MOMEHTH K MOMEHTY, OT TOUKH K TOHUKE, MLI OTIH-
e Bee cpasy, uenuKon. TIyeThy HAC HMEETCH HECKOMbL-
KO YACTHIL H Bbl Kenaete 3naTh, KAK OfIHA 13 HiX AepeMe-
HLACTCH W3 o/uloro Mecta B Apyroe. BooGpasmym Bee 5o«
MOKULIE NYTH NEPEXO/Ld H3 O/NOTo. MECTa B JPYroc 3a
fanibil oTpesok npesenn (Qur.
X 13). Craxen, wactniia Xoter ne-
peiiti 13 Touki X s touky Y 3a
yac i BE JKenaeTc 3HAThL, MO
KakoMy [YTIL OHA MOMCT JBH-
rarbes. Bul soobpamacTe Beepos-
MOIKILIC KpPUBHE H A8 Ka#mon
KPUBOA MOACHHTLIBACTE Onpenc-
asennyo seanunny. (5 #e xouy
pAccKA3LIBATL, KE8Kan 3T0 Beail-
Y wuna, 1o AAA Tex, Kro o neil na-
capaH, HanoMHIo, Y10 AA KamK-
AOTO MyTH OHa paBbud cpeftemy
anAueHHIo PASHOCTH MEHIy KHe-
tiseckoll 1 notelitnaapron srepriefi.) Ecnn s noacun-
Taere ary pesntiey nas ogioro nyTH, a 3aTeM ana apy-
roro, To ANR PA3HRIX nyTeli noayunTe paskuie uuena. Ho
onuMKE H3 MyTeil AaeT HauMeHblIEe BO3IMOMHOE HHCNO—
HMEUNO FTHA [IYTCA 1t BOCHIONL3YETCH 1A camon AeC Ha-
cria!l Tenepb Mbi ONUCHIBAEM [EHCTBHTENBHOE JABHIAE-
e, SNANNC, BHCKA3LBAS NeYTO O KPHBOH B f.:e.nom.ljiam
e HYKHO AYMATL O NPUMUILIOCTH, O TOM, YTO HACTHILA
HYBCTBYET npuTaAeHie A BHACTes B coriacuy C HHM.
BMecTo 5TOF0 NI FOBOPIM, UTO OHA pa3oM oGHIOXHBEET
nce KpHBbie, BCe BO3MOMIBLIE NYTI I pellaeT, KAKOH BLi
Gpate. (BuGupaer TOT, A% KOTOPOTO lalia BeantiuHa —
MEIA anbHasn.) _

Bor BamM npuMep, CKoALKo TpeKpacHHy cnocoGos
CYIECTBYET A5 onucauus npupoast. Ecnn nam ropopat,
yto p [lpupose N0AHNA roClOACTBOBATL HPHUNHHOCTD,
BH MOMETe B3ATL HLIOTONOBY thopMYJIHPOBKY;: ec/i ua-
crausalor, yto [Tpupona fAonxkna obaagars choCTBaMI

Gur. 13

TR T
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JORANLHOCTH — K BAWHM  YCAyraM  propas  (hopmyan-
poBKa; ecan Ae Bac yoenuan, yro llpuposy HymKHO Onu-
CHBaTe NpH  NOMOWH npHHUHAZ MHHUMYMa, — GepiTe
Tpetsio, Kakan xe u3 unx npapuavua?Fcan onn smate-
MATIHECKH HEPABHOSHAUHLI, €CNH M3 HHX BLITEKAIOT pas-
Hbie cAeNCTBIN, To HaM OCTAETCH JANUbL BHACHHTL Ha IKC-
nepumerte, Kak umeHno uoctynaer Ilpupopa. K wam
MOTYT HOAOHTH MOAW # 3aRCCTH (PUADCOPCKIIT CNOP, HTO
OAHA MM HpaBHTCR Godlblie, YeM JAPYras; HO ONBIT Hayyun
Bac, uto B npeackasanuy nocrynkop [pnposu dunocod-
CKHE NpeadyneTeis e onpapaubaiores. Mu npocro pon-
UL NPEACTABHTL cebe BCE BOZMOMHOCTH 1l 3aTCM BCE IIX
nepenpoGobats. Ho B ToM cayuae, o Kotopom Mu cefiuac
TOBoOpHAI, #ee TEOPHN CcOoBepLUgiNO FKBHBAMENTHH, C 1o-
UKI Spedis mMaTeMaTHYECKol nee 3Ti TP (opMynnpos-
Kil ~— HBIOTOHOBA, JoKanbLuas noacsas u NPpHHUE MHBH-
MyMa-— DPHBOLAT K coBeplieno OAHHAKOBHN Hocmel-
crensin, Hro e Torma acnate? Bul npourere B M0G0
KiAre, 4TO Ml HE #MEEM NPaBa OTAATL HAYYHOE Fpeno-
urenye oaHol U3 umux. ¥ sto npaspa. B sayunon cuuicae
ouit sksiBaneNTHL, Her Tanoro onwra, Koropulll no3go-
JuLn 6w Ham cienats sTor subop, NOTOMY 4To Bee caeli-
cTpiA ontHakonsl. Ho mniciixodornseckin o pasanuns.
Bo-nepouix, oust MOTyT upasnThcs MAH HC HPABHTHCS B
(punocodickom nnane; gty Goneank MOXKHO BHACTNTDL
TONLKO TpeHHpoBKoil. Bo-Bropuix, neuxoforpteckoe paa-
NuuNe MeXKay HHMI cTanoBuics 0co0EHNO BAMKHLIM, KOr-
a4 Bhl oTnpaBnAeTech Ha NOHCKH HOBHIX 3aAKOHOBE.

[Toka (uanka He nonna U MLl NLITACMES OTKPEITL HO-
BLIC 3AKOHBl, pasJiiiliue Do3MoKibie II)O{IH)-'.'IIIEJON&H MoO-
YT NOCHYHHTL NYTEBOMHIMHE HUTAMK K MOHNMAHHIO TO-
ro, 9T0 npousofineT npu Apyrux oberosrenserpax. B aTom
CJAyUAR OHM NCHXOAOPHTECKH ¢ pasHonenn, nbo ToMKa-
10T Hac Ha pa3pbie QOTANKH OTHOCHTEABHO TOrO, Kak Mo-
HET BHIASNCTL 3aKon B Ooaece obuein cutyaunn. Harnpu-
Mep, IRHWTERH NOHAN, YTO JASKTPUNECKIE CHIHAILL He
MOFYT pacnpocTpaisaTees ChicTpee crera. OH moranadics,
4ta sto ofwuit npununn. (Mopebuon wrpoh g Jlorafiku
SAHNMAaNNCL 1 MB, KOrnd 6[.1.'1.'"! IAKOHN COXpadHeHHs Mo-

MEHTE KO/AHUYECTHa ABHMeHN: H NepenocHan ero ¢ opgHO-
TO YaCTHOrO Cny4af, JNs KOTOPOro Ol AOKA3al, Ha BCE
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apjierns npiponu.) HmuTeill Aoragancy, 1To 510 oGuiee
cpolicTBo npnpoa, 1l BTOM 4ilicne [“pEIB]ITHLlIm. Ecuin cur-
mankl HE MOTYT pacnpocTpanatben Ouerpee cperd, 710
dopMmyinposKa, NoapasymeBaiollan MrHOBEHULIE B3AHIMO-
peiteTsus, oveds naoxa. [lostomy B oGobiieHtoll Teopii
rpaBuTAaIN, coafanHoll itHTeliHoM, MeTol Huwotoua
Geandnekno cnab W HYAOBHLIHO CROMEH, TOTAA KaK
MeTOoA fonell @ MPHHUHT MITHMYMa TOWHBL 1 HpoCThL.
Kakoit 13 ABYX RPELNOuEcTh— Ml j0 CHX mop Ne pe-
IR,
Ha camom fiene OKasLBAETCH, NTO B KBAHTOBOM Me-
xaHifne HH OANH U3 HHX HE TOUECH B TOM B, B KAKOM
i X chopmynuposan, a cam QAaKT CYILECTBOBANMNE npu-
qATA  MMIEMYMa HBAAETCH CAEICTBUEM TOrO, HTO B il
KPOMHPE HaCTHIILI NOJAHHHSIOTCH KBAHTOBOH MEXATHKE,
Cejluac HanayuligM SaKOHOM HaM NPEICTaB/AETCH KOM-
Guuanna NPHHLINA MIHIMYMa 1 JOKAJBHLX 33KOHOB.
Ceronst MBl JYMAEM, GTO 3aKOHB (PH3HKH JIOAHHL
UMETh JOKaNLHBII XapaKkTep It B To e BPeMA COUETATh-
CH © NPHUIMTIOM MHUHMYMa, HO HaBEpHAKA ML STOTO He
aHaem. Ecni B ClICTEME AHAHUI TRNTCA KAKAR-TO NO-
TPELIFOCTh, HO NOCTPOEHd CHCTEMA Ha yiauHLIX  AKCHO-
MaX, TO BIOCASACTBHI Bl OOHapy}HTe, uTO HEBEphHa
AWIIL OHA H3 HMX, & OCTAALHLIE CNPABELNHELL B STOM
cnyuse NOTPEOYIOTCH JAHLIL HE3HAUHTCALHLIC nepemenic.
Ho ecay Bbl CTpOHAN CIICTEMY fla APYrix akchoMax, To
oHa MOJKET BCH PASBAANTLCR W3-3a TOFO, UTO WEJIKOM
onupaercs Ha OAHY-eNHCTBEHIYIO cnabyo petans, Mut
He MOMeM CKasaTe 3apasce, ie npuberan K HHTYHIMH,
Kak Jyulie BCero CTpoiTL CHCTEMY, yrolLl PHITTI KK HO-
BoMy 3axony. Mbl nocTosnHO AOMKHEL HMETH B BHJLY BCE
poaMoKiLe criocolhl OnUCanils; nosToMy QUKL 381H-
MAlOTCR BaBHJOHCKON MaTEMaTHKOH M YAEARIOT MaJd
BHUMAHNS AKCHOMATHUECKOMY NOCTPOENNIO CBOEH HAYKIL
Opra 1a NopasuTelbibix ocofiennocrell  OpHPONAL —
MiOrooGpa3ne BOSMOXHBIX CXEM €€ HCTO.TKOBAHHIL. 3o
oflycnopielio CAMHM XapaKTepoM HALIHX F4KOHOB, Toll-
kux n uersknx. Hanpimep, cBoficTeo JoKanbHOCTH CyIle-
crByeT ToqbKo 1oToMy, UTo CHAA ofipaTHo HPOHOPUHO-
Hanbua Keaspaty paccrosnus. Ecau Ou TaM CTORA KyG,
M Jte HMean bl nokanbhoro metoaa, C ApYToil cTOPONH,
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z::z q[:a.ur, UTO CHAA CBH3aNa ¢ GLICTPOTOR  H3MEHEHIsT
POCTIL, MO3BOAAET 3ANHCHIBATL 3AKOHBL, NONL3YACH
::pmlunnom MHHEMY Ma. 'Emu O ¢Hna, nanpimep, Guna
poricpunonaniia camofi ckopoct IIEpfalememm} a He
YCKOpeHHW, To 370 (uNo 6 wesoaMoxuo. Crour éu.r.[hu
H3INEHHTL 3aKOUH, i BRI 0OHAPYKUTE, YTO UUCA0 BO3M mu
HBIX (popmynnpoBok coxparineck. Mue 310 Beernia n Oeﬂ.:
crapasnock sarankoit. Sl e nownmaio, nouemy lipzuli:'lb-
Hbie 3aKOHL (PUBHKI AONYCKAIOT TAKOE OrpoMIoe Koaie-
ﬁ:ﬁ“? Lﬁgguu:{( (popmyanposok. Oun noXowmi Ha Kpoker-
it P, KOTOPHE NPOXOAMT cpa3y uepes HecKosbio
muf;:ﬂ'éﬁ"'. fl XoTest Ol cilenath neckonbko Godsiee of-
2 a -1!m O CBAiN maremarikd c ¢uankon. Mare-
THEN MMEIOT Aeno ToNbKo €O CTPYKTYpoli paccymjie-
HIl, 11 M B cylunectd Ge3pasjiiyne, o 4eM oOHH ToBO-
paT. Hum pawxe ve wymuo 3nath, o YeM onu TOBODAT,
WM, KK OHI CaMH BhIPAXK@I0TCA, — HCTHHUG! A1 UX yT:
;ﬂ:.nﬂ]egsﬂi.' Ot?mcuéu novemy. Bu dhopmynupyere akeno-
L TO- TO-TO OOCTOUT TaK, # TO-TO W TO-TO OGCTGHT
:}:;uélg';a Aanbide? Jlanslie MOMHO IaHHMATLCR JIONHRON,
» UTO 03Ha%alor cAoBa «T0-To ! 10-To». Ecan ak-
CHOMEI TI0MNEL i chOPMYJIHPOBAHBL TOYHO, TO YeJloBeK
CTPORILEMY JIOKA3ATENbCTBO, HEOGHIATENLHO nnunmaet
3nauenne cnos, N TOro 4Tolbb NoAyNHTs HOBMIT BLIBO
Ha si3bike, KOTOpPuM ol nonkayeres. Ecan B opgnoit ua anl}
:‘:;om 'crgur CHOBO &TPEYFOALHHK®, TO B BHBOAAX MAaTe-
Ym-;;il::l OYAYT KAKHE-TO yTBEPKACHHS OTHOCHTEALHO Tpe-
\ HEOB, OANEKO nPH nohY<enuy STHX BHIBOAOE ol lie
00f381 35aTH, TO 34 sellb — TPEYroaLlNK, 51 e MOr
;ﬂ;ﬁ:bc-ﬂ K Hauany ero paceympernit n CKA3ATH: «Tpe!-;
b ; g :} maggﬁ(prltfﬁgal lu:- :ge::: c-{?pouam{, mr;apaﬂ Hpen-

] = -To». ¥l Torna fi nofiMy ero Ho-
g':wa:?fumbh ﬂp}:rlmu CNOBEMH, MATEMaTHK I’-DT){’)BHI? :?—
: (E] o HLIE LOKASATENLCTBA, KOTOPLIMY BLI MOMETE BOC-
66p a:g:::{ca{,pnpunucan PeanbHOMY MIDPY HEKOTOPBIf Ha-
cm“x ¢ ﬂa. 3“3]”{: He He nonxen 3a6eBaTh o 3UAMEHHH
oo pas. J7To oMeHb BakHas O006A3aHNOCTb, KOTOPOW

1Bl npeHeGperaTh AWORN, npMmuesmne 8 QH3NKY 13

MaTematiry., Duanka—He MATEMATHKE, 4 MATeMaTHKA—

e nauka. Onua nomoraer apyrofi. Ho b dnisnke st gone
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IILl NOMAMaTL CBA3L CA0B C peanbiiM MHPOM. [onyutts
KAKHE-TO BLBOME, BLI JOJKHLI HX nEpesecTH Ha pojnoil
fi3biK 1 HA A3LIK !I[JI'i]}O,‘IhI—-B MEIHbIE K}*ﬁIIKH I CTEK-
ARHHBE WAPHKN, © KOTOPHiMI Bb GyaeTe SKCNepHMeHTH-
posath. ToNbKO Tak Bl CMOXETE NPOBCPHTL HCTHHIIOCTL
cuonx puBofos. B matenariike sToil npolaesi He Cypie:
CTBYET BOBCE,

Briosnue noHATHO, UT0 A0KA3ATENBCTEA 1 enocoGe MLt
(e, naiilennne MaTeMaTHKAMH, CTAHOBRTCR JLiA GITS
IUKOB MOryIHMH 11 NONE3HLIMIE OPYMAMHU. Ho u paceyx-
Jennsl QHINKOB HacTO NpHUOCAT nOAbL3Y MaTeMaTHKam.

MaTemarikit JIoGsT NPURABATH CBOIM PaCCyKACHITAM
BOIMOKHO Gonee obuyyio dopmy. Ecnim # CKawKy HM: «fl
XoMy NoroBopiTs 06 OOGLIMHOM TPEXMEDHOM npocTpalti-
crBe», — oHil oTueTAT: «BoOT Bam BCE TEOPEMH O npoct-
pauerse 1 namepenniix. — «Ho y Meus TOMbRO TPA H3-
mepemmr.—e){opumo, flofictappTe f=3'» OKasnBaercs,
410 MHOTHE CAMKIHE TEOPEMb BHIFNAIAT ropasao npo-
ltje, €CAH MX HPHMEHHTE K 4aCtHOMY CAYHaio. A (puanka
HHTEPECYIOT TOJBKO HaCTHBIE cayuall; ol HUKOT/La He -
Tepecyercs obuliim CaytHaen. OH roBopuT 0 YEM-TO KOH-
KpeTHoM; emy ne OGeapaanifiio, 0 HEM rosoputh. On
xoueT oOCYHIATL 3AKOH THIOTEHKSA B TPEXMEPION npocT-
palicTBe; emy He HYKHbl NPOHIBONBHLIE cunE B TpO-
CTpANCTBE 1 samepernit. O CTPEMHTCH K COKPAILEHUAM,
NOTOMY 9T0 MATCMaTHKH FOTOBAT CBOH BLIBOJN s Go-
JIee UIMPOKOro Kpyra mpoGaen. W noerynaior mpeaycMo-
TpHTEaLHO, HGO B KOMLE KOHIOD GemHbiil (pU3HK BCErjaa
BHHYMKACH BOIBPAATLCA 1 rOBOPHTH: «[TpocTiTe, 1O B
NPONLIEI Pas BEL XOTENH MHE HT0-TO CKA3aTh O HETEIPEY
H3IMEPEHHAXS.

Korza Bl HAGTE, O 4eM HACT pelb, SHAETE, UTO Ol
CHMBONLL O3HAUAIOT CHJbI, APYrie — MACChl, (HEPUMIO I
T. ji., Bhl MoxceTe obpaTirTuen 3a floMoilbi0 K 3ApaBoNMY
empicay, K unrymny. But sileny pasutie petitd 1 Gonee
Wil MeHee sRaete, KaK GYAYT MPONCXOHTH PA3HHE SBAC
nis. Hecuactuuit mMateMaTuk TMEpPeBOjMT BCe STO N4
AABLIK ypasnemrﬁ. #, NOCKOAbKY CHMBOJIE AJifl HErO Hi-
4ero He 03HAYAIT, Y Hero /b OfIHH KOMIAC — MATeMas
THYECKAs CTPOrocTh i TutaTebHOCTL B A0KAZTeIbCTREX,
Ouank e, KoTopuiil Goee BIH Menee 3HaeT, Kakum Joa-
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el GHTE OTBET, MOMeT no3BoANTE cebe jporaakn u
(PHXOANT K let AoBoabio OGHCTpPO. Haamumag mare-
MaTHuecKas CTPOroCT: He ovelib foaesna s ¢usike. Ho
Henbas cTARNTE 3TO B BHUMy Matemarnkanm. [lenbss tpe-
Gopate, yrofbl OHW AGiCTHOBANN BCETfd € orJisuikoll na
thuauky 0 aesnann 1o, WTo nonesHo efi. ¥ uux cron sa-
jiaun. Ec/u Bbl XOTHTE HEro-10 MHOro, 3aitMurech STHM
canmu.

Caenyomuil sonpoc; Koraa Ml nbiTacMes HafTi 1o-
BLIE 3aKOUb, CTONT JIi ONHPATLCS Ha HHTYHIUIO H (pnao-
cofokie  NPAHLINE — «MHE fie  HPABATCA NoKansHue
CBONCTAA? HAW «Mie HPABATCH JoKankHbie CBONCTBAR,
«MHE le IE[JRBIITU[ BOSH{‘ECTBII? Ha pﬁ.L‘(.'TCIF!l{JIllh nnu
«MHE NPaBHTCA BO3ACHCTBHE HA DACCTOMHIN»? B rakoll
crenenn noaestin Mopenn? Hurepeciio, 1To Mofenl oueib
yacTo noMoraior B pafore, 0 GonbIIHACTEO Npenojlapare-
aeft pUaNKH NLITZIOTCA YUHTL TOMY, Kak [10Ab30BATLCA
mopensivu, urofil  BUPAGOTATE XOPOLIYIO (PH3NUECKYIO
wnrynmno. \Ho Beerja BuxoauT Tak, 470 Beaunuaiiune
OTKPHITHA aGCTPArNpYOTCH OT MOLeNt | MOJIENh OKa3bi-
Baerch Heuymuoft. Makesenn coazian SACKTPOLNHAMITRY,
HATIOAHMB TPOCTPEHCTBO Maccoil BooOparaeMux Hiccre:
pesok n 3yGuaTthix KONECHKOB. Ho wkonecnku o wecre-
peHKlt MLl oTGpocuiy, d TeopHs OCTANACD. Hupai!) e
OTKPbIT NMpaBiibHLE 38KOHN PEIATHBHCTCKON KBAHTOBOI
MeXaHUKM, NPOCTo yrapas ypantenie, Yrajiupanne ypan-

Tenus, no-BHANMOMY, Ouels XOpotini cnocol OTHPHBATL

HOBble 3aKoHLI, DTo AHIIHIH pa3 JOKA3LIBAET, YT MAaTE-
MATHKA Aaer rayOoKoe onpucalAe MPHPOJL, a BCAKan no-
nbITKE BHPA3HTL TIPHPOAY, OnNHpafAch Ha thunocotpokue
NPUHIAALL BAH HHTYHTHBHLE Mexauutieckie aHalorui,
He NPUBOANT K Cepbe3LiM peaybTaTan.

Mens Beernia GeclloKOHIO, 4TO, COTNACHO QUSHYECKHM

3aKOHEM, KaK MU noiiMaeM ix ceroaus, TpeGyerca Get-
ROHEHHOE YMCAO JOTHYECKHX onepaunil B BHUHCAHTEAL-

Holl mamuue, yrofp olpeieniith, Kaxie Apouecch npo-
NCXOAAT B CKONb YrOAHO Manoil ob1acTH NPoOCTPANCTRE
3a koAb YroaHo nadnblil npoMesyTok spemenst. Kak Mo

) Toap Hupak — auranfickni puank. NMoayauna Hobeaesckyo
npemio g 1933 r. cosnectno ¢ Wpeaunrepos.
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WET BCE FT0 YIOMUTLCH # KpoxoTHOM npocrpanciee? [lo-
ueMy HeoOGxoauma Geckoneusasi pabora JOoruky Aas no-
HUMAHUA TOTO, WTO NPOM3OHAET HA KPOXOTHOM yuacike
npoctpancToa-epemenn? [TostoMy s HacTo BHCKAILBAJ
npeanoioMkenne, Yo B KoHUe koHUoB (H3vKa we Byaet
tpeGosatn Maremartnieckol Gopmysauposxkn. Ee mexa-
HI3M PBCKPOeTCH Nepel Hamil, # 3aK0Hm Ccralyr npo-
CTeiMy, KaK laxMmarias Jocxda, npu Beell ee BAAMMOH
cnoxunoctd. Ho sto npeanonoxenne Toro e NOpsjka,
YTO H CKAOHHOCTH APYr#X nojeil — €370 mue HpaBatesiz,
«3T0 MHE He HpPaBiTesi», — a TyT Hedbisi OCHOBBIBATLCR
la JnueEX npeayOesi et ax.

[Moapons wTorn, s XOMY BOCNOJAL3OBATLCA CJOBANIL
Jlxunca, koropwit ckazan, uwro «Beauxkuit Apxurexrop,
no-puianmMoMy, Oma maremarniom». Tem, kTo He 3naer
MaTeMaTHKH, TPYAHO NocTHYs NOMIRHHYIO, rnyBorylo
Kpacory npuponst, Choy') rosopist 0 AByX KyJakTypax.
S nymaro, UTo pasunua MEXRLY FTUMH BYALTYpamn ceo-
JAHTCR K pasHiue Mexay AoabMil, KoTopsie BOHIMAKOT, I
JI0ALMH, KOTOPHE HEe NOHHMAIOT MaTeMaTnki B 1ol Mepe,
B KakoH 3T0 neolxoaumo, urobLi BROAle oueHUTL MpH-
pony.

JKann, KoHewrn, 4T0 TYT HyAHa MateMaTHka, noToMy
4TO MHOFHM JM0A#M oHa Aaetcs Tpyawo. [osopat — e
auaio, Npapila MM 9310 — 410 OANH uapL, kKoroporo Eegk-
JINL NHTancs 00YUHTL TeoMeTpHN, CTa/l KanoBaThed Ha
Tpyanocty. Esxanporserun: «Her uapexoro nytd K reo-
werpunz. M ero peiictentenvio ner, PHINRY HENL3Is nes
BEBECTH HH Ha Kakoh apyron aswik. H ecan Bul xothie
yanaib [Ipupony, olennth ee kpacory, 10 HYKHO NOHH-
MaTh A3HWK, HA KOTOPOM OHa pasrosapupaer. Ona jpaer
HHOpManHio JHWbL B ofdoH (opme, ¥ MLl He Blpane
TpeboBarh oT Hee, 4TOGK ona H3MeHnnZ cBoil A3MK, c1a-
pasce NpeBJedL Halwe BHIMAHIE,

Hukakimy  BUTEANEKTYANbHLIMH  O0BOLAMH BBl (€
CMOMCTE NEPeAars FAYXOMY oulyllen#e My3awikn, Touio

) Yapnwa Croy — auraniicknht nucateas. B nexunyn «flse Ky~
TYpEI W mayNHas pesosolm, upounTaiol B Kenbpnowke s 1959 1,
Ol FOBOPHJ © pAspulie MENUY HAYKON d rymanurapioll kyaetys
puit. — pus, nepes,
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TAK e NIKAKIMI HHTENNCKTY aNLHLINE JOBOLZMH HEJL3A
nepesars NoHUMaHHe MPHPOILE HCAOBEKY CAPYPOH Kydb-
Typli». DHAOCOMEL NLITAIOTCH PAcCKa3aTh o npupoae 6e3
MaTemaTHRH. 1 nuETanes ONUCATL npHpoAYy MaremaTi-
vyeckn. Ho ecnd MeHs HC NOHEMaKOT, 70 HE NOTOMY, q1To
310 nepodMokuo. Moxer 6uTh, Mos Heydauwa oGbsc-
HSeTCs TEM, 4TO KPyro3op 3THX JAIoflell yepecuyp orpa-
HUMEH B OHH CuWTaloT ueaoBeka uentponm Beeaennofi.
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¢ BEJIMKHE 3AKOHbI COXPAHEHUWS

Hayuasi ¢usuky, B 0OHApYIKHBZETE, 4T0 CyLLECTBYET
OTpOMHOE KOJHMECTERO CHOMHBIN H OYEeHL TOMHWX 3aKO-
HOB — 3aKOHH FPaBHTAINN, SMERTPHYECTsA ¥ MarHerHs-
M, 3AKOHE SJAepHEIX B3anmonedcreni u 1. A Ho see
370 MHOTOOOpasHe OTAENLUWX 3aKOHOB NPOHH3AHO He-
EHME 0OUIHMH 0pHULINAMI, KOTOpEe TAK KAl HHAYe Co-
lepmates s Kaxmzom sarone. IMpumepamu Takux npuy-
UANOB MOTYT CAYHThL 3aKOHE cOXpaHelins, HeKoTopbie
cBOiCTBA CHMMETpHH, 000lan (opMa KBAHTOBOMEXANN-
YECKHX MpMIINNOBR M TOT MPpHATHBI 478 OOHHX 0 0o-
camuniy nan ppyruX akr, WTo Bce 3AKOHL ABASIOTCR
Matemarniecknmi. B atofl Jexumn 5 Nowy ROrOBOpHThL
0 33KOHAX COXpaneHus,

@uank ynorpebnser obuynue CAOBA HEOOBMHEM OG-
pasom. JlNs Hero sakon coXpaHenms 031auaeT, 4To Cy-
IeCTBYET HICT0, KOTOPOE OCTAETCH NOCTOAHHLWM BHe 3a-
BHCHMOCTH 0T TOTG, KOrfAa Bbl ero NojiCcUNTAETe — CKa-
KEM, cefiide WAl uYepes HeKoTopoe BPeMA, MOCHe Toro
K&K B NpHpofie NpoR3oimer MuoKeciso namerenyi. Bor,
Hanpumep, 3akod coxpamenns sueprun, Fmeercs senn-
UHIA, KOTOPYIO Bl MOMKETE BLIVHCAATE NO ONpeeneHHbIM
fpasunam, U OTBET Y BaC BCerfa OyAer OIHHAKOBLIM,
uro 6B HH CAYUMHIAOCK.

ITonaTrO, 4T0 Takke NPRELMNGL MOTYT OKa3aTLesl Mo-
nesusini. peanonoxnm, wro ¢uskka, win, sepriee, MpH-
poaa, — 1o orpomias WaxMarHan JocKa ¢ MUANHOHAMH
(uryp il Mbi OblTaenes BRACHUTH 32KOHK ABM@edns (-
ryp. Beniikne Gorn, cuafiitme 3a MocKoil, HrpaioT oveHb
Guicrpo, W HAM TPYAHO Yenents 2a ux Xonamu, Bee e
MEl YaBainaen NekoTophle Npapwia — Te npaspna, ans
BLIACHENHA KOTOpWX He 0GA3aTeAGHO CAefuTh 34 KaXk-
apm xoiom. Hanpuwmep, npeinonoikiM, 4ro Ha jocke
CTOHT TOMLKO oinn cion, Genononnnuii. O nsmxercs
TOABKO M0 ANArOHAJAH H [O3TOMY BCErQa OCTAETCH HA
Genuix kpappatax. Ecn Mul otBepreMcs, a 3ateMm no-
CMOTPHM CHOBA Ha J0CKY, 38 Kotopoil wrpaior Goru, to

Beatkue S050HW COXPANCHIS 6l

BerononLispn caon OYLET NO-NPeHueMy CTofTL HA JOCKE,
mMoMer Oulth B APYTOM MECTE, HO B¢e pasro HA Genom
Kpagpare. Takopa NpupoAa 3aKONOB COXpaneHns. Mu
MOYieM yalaTh Koe-170 o6 Hrpe, He BIaB2ACh B JAOCKO-
HaNbHOE ee Hayqenue.

[lpasaa, B IWAXMATAK 5TOT JAKON MOMET ORa3aThed
e TakuyM Y noaeartiv. Ecan Mul OTBepHYJIHCL HAAONTO,
TO MOMEr CAYHUTHER, MTO 33 310 DpeMsl chotia yoredn
CBECTh, NCUIKA npowta 8 depan n Gor pewmd, Y7o Bo-
FOAIIEE UMETh CEOHA DMECTo (pepas, a4 c/on 3TOT OKadbl-
BaerchH 'iE]TIlI(JI](JﬂhHHM. K comanenmo, Mmoxer Bhsfc-
HUTHOR, UTO HEeKOTOpLie H3 HALIHX CEerofHaliniX 3aK0H0B
(usinky TdRike Hecosepuientnn, 1o B onHwy BxX BamM Ti-
KUMI, KaKuMil Mbl DHANM IN B IFACTONRILEeE BREMAL

$1 cxasan, wto mMu ynorpefasem ofhLiuHbie ciosd B
Kavyecrse HaYHHLIX TEpMBEHOB, @ B 3araaBHH 9TOIl Jek-
UHi cTONt CAoBo «penukuit» — «Beankue 3akouw coxpa-
HenuA», 310 He TEPMHH: Sl BCTABHA ero JiHllbL 3aTeM,
yro6a npuiats sarnasno Oojee nareTHUeCcKoe spyNaline,
W Brodne Mor O HA3BaTh JEKWIO NPOcTo «3aKkoHn co-
XPEHCHHFFJ@. Ecrt weckonnbiko 3akolion COXpAHEHHS, KO-
TopWe Bepun ARWL npubau3dTentno, 10 WHOTAZ OKa3L-
BaloTcs MOTE3HBMIT, — HX Mu mMoran Oul Hassath «ma-
gumu» 3akonamiu coxpanenns. Ilosme s pacckamky o6
OANOM Bap ABYx u3 HuX. Ho ocnosnwe, Koropuim noces-
weHa sra JexuHs, HacKoNbKo Ham 3BECTHO Ceroiu,
COBCPLIEHIIO TOMHEL

Tpoute Beero nouRTL IaKON COXpaHenns neKTprue-
ckoro 3apsia; ¢ nero s w nayny. Cymecrayer '“ncio,
nodiLli 3AeKTpuMeckiil 3apaa Mupa, KOTOpPOE OCTaeTcs
nocTofdinM, yTo Gh HH NPOH3CULNO. Fenu B TEpSeTe
Bapsij| B O/OM MeCTe, 7o naxomnte ero p npyrom. Coxpa-

. HElne OTHOCHTCS TONLKO K HOAHOMY 3JTeKTpHYeCKOMY 3a-

paay. ro onuthum nyrem yeranopan Papapeit'). On
BKCMEPUMENTUNOBAA € OTPOMHLIM METAMNIHIECKHM 1ia-
PoM, K AapVAcHol neBEPXHOCTH KOTOPOTro GBLT NMpHCOea:-
Hen oyehs 4YBCTBHTENBLIEI rajinsasoMerp, urobul cae-

Tk 3a 3apAjioM Ha noBepxiloctn; ransBatomerp Gwi

Takoil, uto Aawe nebonsuiofl 3apsa lapan CHALHGIE
——

1) Maiea Papaneit — ancaniickait guank (1791—1867 rr.).
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orkachenys. Buyrtpn wapa Papajeil cobpan pasnoobpas-
foe aexrpuyeckoe oGopyrosanne. On coznapan sapsuul,
HaTHpas CTEKAAHHLE MaN04KH KOWaYdniM  MeXoM, n
CTPOM/ GOMBUIHE 3MEKTPOCTATHYECKHE MALUNHL, TaK 4TO
BHYTPEHHOCTL Wiapa foXoAwna wa JnaGopaTopiio u3
(uabma ymacop, Ho B xo/ie BCex ero skenepyMeNToB Na
NOBEPXHOCTH HE NOABAHNOCL HUKAKOTO 3apsifa; co3paib
sapaja OG0 Hepo3MoXKNo. XOTs CTERNASHHAA najoyKa 3a-
pAMANAChH NONOKHTENbRO, KOPAA €€ Tepan KolaubHMm
MEXOM, MEX NOJNYYas TOYHO TAKOE Xe KOJHMecTso orTpH-
LATENLHOTO 3apsiad, 0 CcymMMapHui#l 3apaj sBcerfa 6ol
pasen nymo, Ecmu Gu siyTpn wapa sapaj cosaasancy,
TO FajibBAHOMETP, MPHCOEAMHEHHBI[ CHapyKu, Norazan
611 570, HTak, nonunii 3apaa CoXpaHneTca.

10 HETPYAHO ODBACHHTE HA OYEHL NPOCTOR Mojeni,
coBcem e marematuueckoil. [peanoiomum, uro Mup co-
CTOHT N3 4ACTHU JABYX BIJIOB, SAeKTPOHOR B NPOTOHOB, —
Gunio Bpemsi, KOrja OH JeACTBHTENLHO RPeCTARIRNCH
JIOAAM  HACTONLKO NPOCTHM, — 1 NPEANOJIOKHM, Y4TO
S/IEKTPOHBL HECYT OTPHUATENLEMI 3apsi, 28 NpoToHLl —
NONOMKHTEALHBIL, TAK YTO MBI MOMEM HX pasjenuth. Mu
MOKEM B3ATh KYCOK MaTepHanta H OTHATL Yy HEro YacThb
INEKTPOHOE: WK, HaoGopot, noGasuth. Ho ecnn cunrath,
UTO CaMH MeKTPOHL HEM3MEHHH, He HewelaoT i He pac-
najpanTes (370 ouelih NPOCTOE NPeAnoIoKente, He M-
niee OTHOLMEHNS K MareMartike), TO pPazHoCTh Mediy
OGUIHM THCAOM NPOTOHOB M OGLIHM YHQIOM SJAEKTPOHOB
MeHaTLeR He Oyner. Bonwime toro, 8 Hawed mpocToil
MOJENI HE GYNeT MEHATLCA HH OAHO M3 ITHX ABYX uncer.
Ho pepremesi ® 3apsanam. Brnaa npotolos nonoure-
JIeH, @ 3NeKTPOHOB — OTPHILATENEH, H eCl¥ 3TH NacTiibl
HE CO37a10TCA I HE YHHUTOMKAIOTCH NOOJMHOMKE, TO Nod-
Huit aapan Oyner coxpansthesn. Ha ¢ur. 14 5 nepeunc-
JHt HEKOTOPHE COXPaHRIOWKECs BeJUMUHBG Nepeas #3
uHX —saps. [Nporis ponpoca, coXxpauserca MM 3apsj,
5 THIY «ra»,

Takas Teopernueckasl Mojenb oOuMeHb NPOCTd, HO €O
DpemelieM GbL10 0GHAPYHEHO, YTO SAEKTPOHN H NPOTOHLL
HeNlb3Al CUHTATL NOCTORHHLIMM H Hensmenublmy. Hanpu-
MEp, wacriua, uaskipaeMas HefiTpoloM, MoOXKeT pacna-
AaThCA Ha MPOTON 1l SJeKTPOH MAC YTO-TO elle, O 49eM
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MLl norogopus noaxe. [papna, okaswnaercs, wro neir-
poi snextpuuecky Heirpased. IMosromy, Xxors nporonn
H SAEKTPOHN Hie HeH3MEHHB B TOM CMBICIE, 4TO X MOXK-
HO CO3A4TH M3 HENTpona, 3apsi Bee paBHO coxpansercs.
Ipn pacnaje HeliTpoHa MH HauWHAEM C HyJaeBoro 3a-
psifia § NOAYYACM OfINH 3aPAJT NOJOMHTENLHLIT 1T OLNN
OTPHUATENBHEIL, YTO B CYMME faer synn,

IMomoGHuM e NPHMEPON MOIKET CAYKHTL ApYyras ua-
CTHILA, 3apFKelHan NoJONHTENLHO, 10 OTIHIHEAN OT Npo-
tond. Ona Ha3HIBAETCA NOIUTPOHOM H NPEICTABINET CO-
Goil kax Gu 3epranbuoe waobpaweine iekTpora. Ona

Japas E‘mﬁgm Crpamoers  Jueprus Ma:wr m::'nn
Cospaunercs Aa  Aa Hepctiaa  Aa Aa

fMMud}

e Aa  Aa Aa Her Aa
P

';lu::“u' Ada 7 . Aa
G ur. 14

BO BCEX OTHOWENHAX nopobHa NeKTPOHY, 32 HCRAInYe-
HHEM TOTO, YTO IECeT 3apAf MNPOTHBONOJOKHOIO 3HAKA
H, NTO EUle BaXKHee, ABAsSeTCs anTuuacTuiiel, nbo, peTpe-
THBILHCH, 3JEKTPOi 1 NO3HTPOH B3anMHO YHHUTOXKAIOTCH
H Dpespauaics B crer. Tak uro cami no cebe 3JekT-
OHBE e BeYHbl. DVeKTPOH MAC NO3UTPON JIAIOT CBET.

0 CHET, HEBHAMMBEIN TAA3y, FamMa-Jaydn; HO BHIHMBIH
CBET H ramma-ayuH 18 (GH3HKA — OAHO M TO HKe, Y HIUX
nWUL paspan JnaMea poad. Takum ofpasom, HacTnna
W COOTBETCTBYIOLIAS eil @HTHUACTHUE MOryyr B3dHMHO
YHHNTOMATHCA, anWnrmanposath. CBET e HMEeeT aNeRTpi-
YECKOro B3apfjia, BO TYT- YHHUTOMAETCH OJWMH MOJTONH-
TENLHLIH 11 ORI OTPHUATENLULIT 3APSAL, H CyMMapHbI
Sapss octaeTcs npexHuM. Takum oOpasom, Teopus co-
XpaHeHHs 3apsfa HeMHOro YCNOMHSETCs, HO NO-Npex-
ligMy nMeer Mado OTHOUEeRnA K MaTeMaTike. Bu npocto

CRIAAMBACTE YHOIO TPOTOHOR C YuWCAOM MOIHTPOHOB H

OTHHMaeTE YHCAO 3JEKTPOHOB, a8 KpOME TOIO, YHHTHBAE-

Te ApYTIe YacTHIIb, HANPHMEP OTpHUATeILhHbBIE aHTHIRO-
AOHE | noJOXNTEeNbHEE 7Tt -ME30HE, HEO KAMIAR IHEMEH-
Tapias YacTHna wecer aapsia (BOIMOKHO, pABHLIT HY1I0).
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Ham Hajio Jullb CHOKNTE Bee 3apsisl u nabitn 0O,
i, wro G 00 CAYYHJIOCH NOTOM, Kawaa Gu peakuus HH
npouzotinna, oH 6}'}1&'1’ OCTABATHCH MMOCTOSHITLIM.

3o onna cropona 3akona coXpaueiis 3apspa. Te-
nepl BosnpKaer pHTepectuii sonpoc, locTaTouto Jn cka-
3aTh, UTC 3aPAN ngocm coxparfencs, iy najio eile 4ro-
unbyab noGapurs? Ecan Ow 3apsaj apeictasani cofol
BEHECTBEHHYIO NOABIKHYIO YacTHuy 1 coxpausics Gaa-
rogapst sToMy, TO coxpasenne Guio 0w ropaito Goice
KOHKPETHHM cBoRCcTBOM. MBICANMBI AB2 BOZMOKINEX CHIO-
cofa coxpaHenus aapasa suytpu suwka. Tlepouil cno-
co6 — 3apaj nepemeulaeTcs BHYTpH HIIHKA W3 OANOIO
mecta B Apyroe. Jlpyras Bo3aMOXKUOCTL COCTOMT B TOM,
WTO 3apij B OfHOM MECTe HCUE3deT W B TO Me camoe
MTIIOBeHIE BOZUHKALT B APYToM MECte; 370 NpOHCXONT
omifoBpeMenEo, W obUWIT 3apAJL NO-TpeXKHeMy ocracTen
MOCTOSHHBIM. BTUPHH BOSMORNOCTE CDK[]H"EHI!H oTNH-
naercs oT NepRoil, Korpa 15 ncYesnoBeHuy 3apria v
OIHOM MECTE H MOoABJCHUFA ero B APYroM MTO-TO ACIIKHO
nepenelaThel B npomekyrounion npocrpancrse. Tlep-
pas opMa COXpaieHHst Ha3WBAETCH JOKANBHLIM COXpa-
nempexM 3apsiios i tiecer © cebe ropaspo Donbule CMHCAE,
4eM APOCTOC YTHEPHICHHE O HEeHIMETNHOCTH NOJHOTO 3a-
pana. Kak sranre, Mbl YTOuIAEM HAN 3aKOH — eCin Jiei-
CTBRTENLHO 3apsijl coXpamstercst noxanwiio. A 510 Jeil-
cTaTeNLHO Tak. Bpems ot ppemein sl nnTancds npoje-
MOHCTPHPOBATL BaM BO3MOMHOCTH JOTHIH, TTO3BOS 1o11Lei
CHABKEBATL OAUY Hjleln ¢ Apyrol, U Teneps Xouy npochie-
ANTL © BAMN 38 paccysenninMn SinwTelna, KOTOpi
mpHitien K BHBOLY, Y10 ecan HEKOTOpPas BemliHa c0-
xpannerca (B NalAoM cayuae pein nodjer o zapsie),
TO OHA COXpaHseTcs JoKanbio, ITo paccymaenHe ocno-
phipaerca Ha ienywllem: €CciH ABa ueloBexka mnpoae-
TAIOT APYr MAMO JApYra 5 KOCMHYECKHX kopaGnaX, To
BONPOC O TOM, KTo H3 HHX ABHXKETCH, 8 K10 CTOHT Na
MecTe, 1enL3A pellluTl nyTeM IKcnepimenta. IT10 TaK Ha-
anpBaenbil APHALIT OTHOCHTENBHOCTH; olf rnacut, Wio
PABHOMEPHOE ABIMKEHHE NO NPSIMOH AHIEILE OTHOCHTEALEO.
Has ofoux nraGaonarenei: nogoe duinveckoe ABJICHHC
GYeT BTASACTL OAHHAKOBO H HE CKAET 1M, KTO H3 HHX
CTONT H KIO ABHMKETCH.

Beaunue saxousl cOXpaienin 65

~ Tlyern y nac ectb ABa Kocmuveckux kopaGas, 4 u B
(¢ur. 15). Mpeanonoxum, 5 NPHACPKHBAIOCH TOTO MiTe-
HHS, 4To KopaGab B cront, a Kopabas A Appmercs MuMo
Hero. 3anomuuTe, 470 370 TOJAbKO Moe MueHpe. Bl MO-
Here CTaTh HA APYIYIO TOMKY 3peHHA, XOTA B BUgMTe T€
We campie Apnenus npupoan. lNpennonomnm Tenepn, 4o
BHYTPH KOPaGna HaxoMnTes WENOBEK, KOTopuili Xovwer

b o -

i

Trmcuwiut B MOMEHT Torornere MomenT
COBbITU xoraa B yeuses copbitug

—>

Pur. 15

BOACHHTD, OIHORPEMEHHD JH MPOHCXOINT HCYeIHOBEeHHD
3apsana B O/IHOM KOHIle Kopa®nfl i BO3HUKHOBEHIE ero
B Apyrom. Y100 GLlTb yBEpeHHEM B OAHOBPEMEHHOCTH
9THX COBMTHA, OH He AOMMKeH chAeThb B Hocy Kopabas,
HHaue oH YBHAHT OAHO panblie ApYTore, TaK KAK CcpeT
€ Kopmul poiiger no wero we cpasy. Ilostomy Gyaem cuyu-
Tarh, :iTD il nOMecTHiCcs TOYHO nocpeniye mpaﬁam.
Hpyroii nenopex sanumaercs tagump e HalmOACHHSIMY
B cHOEM KopaGne. Yiapser ModHHS, B TOYKE X co3faer-
€Sl 3apsAn, u B TOT e CaMmblil MHI B JipyroMm Kollue Ko-
_paﬁ.rm, B TOMKE y, 3apil YHHOUTOMAerca, Meouesaer. 3a-
,ﬂ_ﬂh‘re, UTO 3TO NMPOMCXOJAHT OAHOBPEMENHO, B NOMHOM
COOTEETCTBHH € HAWMMI NPEACTABNCIIAMH O COXPANENHH
3apana. Ecan mul 7tepsieM smexTpoll 8 ofiHOM Mecre, TO
HaXoMun 3NEKTPOl B APYIOM, HO H3 TEepBoro Mecta Bo
'BTD{)U(’.' HHYTE He nepemMellacTres. np{:,'lnDJIDMHM. TG HC-
HesHOBENHe I BO3HHKHOBEHHE 3aPAAOE CONPOBONALETCH
BENLWKaMK, KOTOpLIE CIYKAT Ham curnanom. Hemopex

B ropopur, uto 062 cobLTIA NPON3OLLAN OfHOHpEeMEeHHO,

5 3sx 900
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NOTOMY MTO OH CHAHT MOCPEAHNE xopalna, a cper OT
penbillKY B X, Tle 3apaj co3paercsd, H oT RCNBILKA B Uy
e saps yHHUTOMKAETCsH, MPHROAHT K HeMy onHoBpe-
Moo, Yenosex B ckaxer: «Jla, o6a COOLITHA nponso-
wan onHospementior. Ho Kak NOCMOTPNT Ha 3TO Ye/OBER
W3 apyroro kopaGas? On ckamer: «Her, apyr moft, Bul
owmGaerech. $1 BHjied, 4TO B X 3apAi BOIHUK pausue,
yem Heues B y». A Bee 310 NOTOMY, W10 OH [IBHIKETCH B
panpasneHiy X 1l cuer oT x Ji0 pabaloparensn npoaedbl=
paerT MEeHLLUMA TYTh, 4eM oT §, H npHXOANT PaHBLIC.
DroT YeJOBEK MOMET YTBepHAaTh: elHer, chayana 3a-
psizL BO3HHK B X, @ YX 3aTEM NCHES B . 3HauHT, Kakoe-
TO BPEMS MEXy BOSHHKHOBEHIEM sapsiga B X M HCUEs-
JOBEHHEM B I CyLleCTBOBAN AOMOARHTEALILI 32pal. Tyr
HeT HHKaKoro COXpaHeHHs. DTo MpOTHBOPEUHT 3UKOHY?>.
Torna nepetit Bospaant: «Ho pu xe ABiKeTech», To-
2 BTOpOH OTBETHT: «A OTKY/d Bl snaere? Mne Kaxe-
TCSI, MTO ITO BHL ABHKETECH?, B T. A Ecnp HeBO3MOMHO
YCTaHOBHTH SKCMEPHMEHTANBHNM nyteMm, HBHKEMCA Ml
WAl HAXO/UUMCS B TIOKOE, NOCKOABKY (uanueckue 3aK0-
i OT TOrO He 3ABHCST, TO H3 HENOKAABHOCTH 3aK0HA
coxparenis Ccnefosado Oul, UTO OH Gyner KasaThes npa-
BUALHLM TOALKO TEM JIOASM, KOTOpHE CTOST Ha Mecre
s aGcomoriom cMeicne. Ho, coracho NMpHRLKTY OTHO-
curenbtocTn inirefina, Takoe COCTOSIHHE HEBO3IMOH-
110, @ CEJOBATENBRO, 30KOH COXpanerus sapiia HE MO-
et GLTh nedokanbanM. JloKanhHoCTs COXpaHeHHH 3a-
psiia CcO3BydHA TEOPHH OTHOCHTENBHOCTH, H TO e camoe
MOWHO CK234Th 060 BCEX 0CTAJBHBIX 3aKOHAX coxpaune-
iust. KaK BHACHIMOCH, STOT NPHHIIT pachpoCcTPaHACTCS
§a BCE COXpaHsIOLWeCsH BeaHUHHEL
Bapsin obnajaer ewle OLHAM OUCHE pHTEpecimM N
YAHBHTENLHLIN CHOHCTBOM, KOTOPOMY 110 ciix nop He Rafi-
neno ofbucHenns. OHo HREAK HE CBA3aHo C 3AKOHOM
coxpanenns. 3apaj Beeraa u3MeHseTCH nopunsmu, Ecmn
y Hac ecThb gaprxentan yacryua, To 3apAn € MOMRET
Gtk paBen eAHHKLE [AH ABYM, MITHYC eJUIHHLe HJH MH-
nyc aeym. Xors 9710 CROIICTRO He CBf3aHo € coxpane-
[HeM. 51 OJDKeH 3anicaTh B Hawedl Tadauie, uTo 3apai
uamenneres nopuuamy, Ouers yROGHO, 4TO OH H3MEHseT-
¢st mopunsMi — Gnaroaaps 3ToMy HaM Jerde YCBOHTL

Beauxue saxore e0xpaHeHis 67

;f)o;::élg ;uxpa"m"m Peus nper o sewjax, wotoprie Mox-
YpTATL H KOTOpHE TNepeme :
mMecta B Apyroe. H, Hakouey, euu]: onﬂlgafg::‘io: iagﬁﬂgg
i:iaﬁ:ma: ol ABJASIETCS HCTOMHHKOM SJCKTPHYECKOro | Mar-
a n-r|: Og.:::i?cif{y nnuéﬁg rs:} Haaa :5? ;:T: bt
e SHeKTpHYeCKHM
E:B]L!:H.E—;B;:ne ::u:pa B3anmMojieHeTeus T(EIEI ¢ anengﬂf;’::
Froom, ¢ Taﬁﬁlrpnqecmm nosem. [lostomy Mu Ao/KEW
i nc-ro-m:uy elle OHO CBOHCTBOD 34pRAa: oH fB-
B e c“;;ip;;-;:; n’Fg;uMn %nunams[, SMeKTpnue-
oM. UM 06paso =
::mu;am-ﬂ BesyunHa obhanaer nnynfn c:c'}ﬁc?::a;zxpi?e
!;eﬂ;aeﬁiiﬂ:' HENOCPEACTEEHHD € COXpaHenieM, 1o rem
e :;epeem.mu. [Mepuoe: sapsif namensieTcs nop-
it TOPOe: OH ABRAAETCH WCTOMHUKOM TI0JIS.
e YUIECTBYET MHOrO 3aKOHOB COXpaHeums, | MH pac-
s ; ;igmueu;c HeCKOJLKO 3aKOHOB, NOAOOHLIX COXPAHCHHIO
el t}rilacmm.ne, YTo OHY CBOAATCH K MpoCToMy
Gaplmnoa- He;‘lpnmep, CYLIECTBYET 3aKOH CoXpaHeHld
Ll Ka?;!tﬂ.lﬂﬁ TPOH MO¥erT MNPEBpaTHTLCAd B NPOTOH.
ol H3 HOX Mul GyeM CuMTaTh EAHHHEIH,
B TO UHCAO O2pHOHOB NMpH 5TOM He n3Me-
oY ﬁpmc-ra[;ﬁ:ﬂ HECET  e/HHMYHbI GapnoHuaui 3apsan,
i e (s;ew coBoil oANH GapuoH; NpPoToH — TOMNE
S aitniion fhl TOABKO H JlenaeM, 9o cHutaeMm Ja
sl 0 al %n:a;.:e cnoga!),nuawmy ecN it NPoHEXOANT
B o nT poil 5 celitac rosopma, W Helitpon pac-
Hog qucio ﬁapﬁgl:g:' Haél f::ﬂ?ﬂpﬂu;ir }:l aIIIITHHeﬁT]JIIiIO, R
: cs. Ho sto He -
nan peakips takoro pona. IMporow, asanluuﬁcﬁ‘:iciigrﬁc
::Eimm NPOTOIOM, MOKET CO3NABATE MHOKECTHO CTpaH-
- am:;eﬂ. Hanpumep A-dacriuy, nporon n K'-mesoin
A n K* —nassauns CTPaHHHEX 4ACTHIL):

(k) PeP—> A 4pek*

B arofi peakunn yuacteylor nsa Gapnona, Ho nonay-

Haerca Kak Gyaro Oul TOABKO OAMH — nostoMy aubo

i
%:ac-ruua, a0 K'-meson #spnserca Gapunonom. Ecam
Ml MpocnefuM 3a nosefesnem A-yacTHuul, To oGLiapy-

5.
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FHUM, IO OHa ouexb MCLACHIIO pacnanaercs Ha npoTow i
M-ME3I0H:

(meareswe) A—> P -1,

a s-Me3oll B KOHLE KONUOB pacnafaercsi Ha sJexTpolil
W ellle Koe-yro. 3jlect CHOBA MNORBARETCH Gapuon — 8
npoTole, NOSTOMY Nbl CUMTAEM, 4TO ﬁapiit‘llillhﬂli -:Sﬂpm-l
A-uacTuihl pasen enmiile, a f(*-me:sou e necer Gapm
onKOro 3apana, ero HapHOHHLIN 3apHi paBnek HYJT0.
Takum 06pa3oM, B HauieR TaGauie 3aKOHOB coxpa-
wennst (cm. ¢ur. 14) Bro6asor K 3apaiy NOABAAETCH
HOBAs BENHUIHA — GPHOHHDIH 3apsL, KOTOPEIM MW MOA-
cunTHBAEM [0 TAKOMY NpasHay: 6apHolioe HHeIo pamfm
qicAy npoTolloR TWIKC MICHO HEHTPOHOR rn.rnor wc;:ﬁ
A-ygcTHl, MHHYC HHCJIO @RTHIPOTOHON MHHYC t{umg
TUHEHTPONOR W T. ji. ITO HPOCTO NMPABAAD CHETA. et
YHHA COXPAHACTCH, HAMEHAETCS NOPUHSIMM, H XOTH !-mmo
e yhBepe, HO KAMXAOMY Xouercs Jymarh o dnas.uruu_.
4To OHZ ARARETCS NCTOuHBKOM noas. Mu juis TOre H CO
CTABAAEM TakHe Tabauuul, HTDﬁI:»I! nonwTaThCs Yraaath
3aKoibl AACPHHX BIANMOAERCTBNN, 1 IT0 OLHE RN T
pefiux cnocobon pasragath MPHPOLY. Ecu aapsin a8-
aseTcst HOTOUHHKOM nosst, a OapHonHuil 3apsii Bo BEeX
OCTANBHEIX OTIHOIUEHNAX BEACT cefn TOYHO TAR e, TO OH
roe JoAMeR GuTh HeroumkoMm noas. K coxasennio,
onBIT MOKAa YT0 He NoATBepHaaer Halmel AOTafikd; MO
JEeT GiTh, ONA H BEpHA, HO MBI CIMLIKOM MaJo 3HACM,
yroOM YTBEPHAATL 3TO € MOAHON YBEDNEHHOCTLIO.
Moo HA3BaTh ellle OiN0 Wil B3 TAKHX npasnia
cueta, HAMPHMEp JU3 JENTOHROrO 34pfid, HO OCHOBHAS
west X TA We, NTO K B cnyuae GapioHoB. Ecit, npas-
n4. O 3AKOH, NECKONLKO OTIHMAIONUHCH o7 APYTHX.
Peakipy CTpaHHbiX YACTHIL XapaKTepusylorcs cuopncﬂg.m
WX NpOTEKanHA: OJUIH peaklun NPONCXORRAT JErKo i 2-
cTpo, ApYrite — MejseHHo ¢ TPYAOM. C.mna_ «ners ::
il «c TpYROM» fi ynoTpeGisiio He B CMucie NP AKTUHECKO
[0 OCYNIECTBJEIN SKCIEpHMEHTOR. Peun uper o TDMi;
HacKOALKO OLICTPO NPOTEKAINT peakiliy B ECTeCTEEHHO
oficTaHoBKe, MIMEeTCR ABCTBEHHOE PARTITTHE MEZLY ABYMS

Beauxue soKowHM coxpanerus €9

THIAMH peaxupil, KOTOpLIE R ynoMsiHyA; BIaumoneicr-
BHEM Napu MpOTOHOB 1 Topasjfo Gonee MeAneHHbiM pac-
nagom A-sactiubl. OkasbiBaercs, uto eciu pacemaTtph-
BATE TOALKO OLICTPBIE i JEFRIE Peakili, To cyllecrayer
€ille OIHO MPasiIo CYETA, CORTACHO KOTOpoMY A-uacTale
COOTBETCTBYET MuHYC enunnua, K¥-Mesony — nuoc en-
HHLA, 8 NPOTOHY — HyfL. DTO YHCJO HAZLIBAETCH CTpak-
HOCTBIO HAN TunepoHHum 3apsgom. Oxo coxpausercs
APy BCeX OHCTPHX peakunsX, 10 He COXPaHAeTcs npHu
MmeeniniX. [lostomy B Bawy rtaGauuy (dur. [4) mu
ACTHEE BHECTH elle onny 3aKoH COXpanennsl, Haseipae-
MBI 32KOHOM COXpPaHEHHN CTPANHOCTH RN FHIEPORHOT0
3apsjla, — 3aKoH, Cnpaseduesll TOALKO oTyacTH. 2o
OYeHb CTPAHHOE CBONCTBO, W BNOJHE TOHATHO, NoOYeMy
camMa peavdyHA Ha3paHa CTRpaHHOCTHLIO, OHE COXPAHHETCSH
JdHIL B HEKOTOPHIX CHYWARX, 3aTo H3MEHfieTCs Doerfa
nopumsMu. Ilpn uayueuitn cunsHWX B3anMoacicTBHI, ©
ROTOPLIMII CRASAHB AAepHbIe CHALL, (IUBHKH OGHaPYIHH-
JIH, YTO CTPAHHOCTL COXpausiercs. 2To HATOAKHYAO HX Na
MLIC/IE, MTO NPH CHALHLIX B3AHMOAEHCTBHAX CTPAHHOCTE
TAKMKe ABAseTCs HeroMHEKOM noaf. Ho onste-raky mon-
Hoi YBepeHHOCTH B 3TOM fier. A pacckasan 8 of atom
AJist TOTO, YTOOBl CTANO ACHEE, KAK 3aKOHLI COXpAHEHHS
OOMOT210T HaM VraphipaTe HOBLIE 38KOHKL.

Bpems o7 opemenn suneurafics Apyrie 3akoHn co-
XPAHEHNS, TOW e NPHPOAL, uTo W 9TH Npapuaa CYera.
XuMiKn, Banpumep, KOTAa-To AyManu, 4ro npu Jobod
gleamlm: HHCJID aTOMOB HATPHH OCTAETCS HEH3MEellibiM.
10 aToMbi HATpHA Hle HewaMewHn. MoxuHo npempatiTs
4TOMBI OHOTO SVIEMENTA B ATOMB APYroro, Tak 4ro nep-
BB sSNeMeHT nonHocThbio Hcuesder, Korma-to cunrancs
CnpasefiMeEniM 0 ApYroil 3aKOH: YTO NOCTOSHHA NOAHas
Macea npesiMerad. 10 3aABHCOHT OT TOro, Kak Bh Onpeac-
AAETe Maccy W (pHHAMAEre AN BN BO BHHMAHHE SHep-
THIO. 3akon coXpaleHus MaccH COAEPKHTCS B 3aKOHE
COXpaHenusl SHepruy, Koropbifi Ml cefiyac pasGepem.
Hz seex saxonos COXpanelis 3Tor 3AKOH CAMBIA Tpy/-
WLl 1 aberpakTamil, 1o u cambii nosesnsii. Ero 1pyn-
HEe NOHATH, YeM Te, 0 KOTOPLIX Mbl TONBKO HTO TOBOPH-
dM, NOTOMY 4TO B Ciyuae 3apsfa M B APYFHX paccMoT-
PEHHEIX Coydasx Mexann3Mm [oHSTEH — BCe  CBOANTCH
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Gonee HAN Melee K COXpPAHEHHIO KaKHX-TO NPEeAMeTOB.
Bojee Wiy MeHee OOTOMY, WTO OfHH OpeAMETH NpeBpa-
LIAIOTCS B ApYTHe, HO BCE JKE pedb HAeT O NPOCTOM nepe-
crere.

Coxpasesne 3Heprnil— Heckolsko Gouee cAomHL
BOMPOC: XOTH 1t 3/1€Ch ¥ HAC €CTh YHCNO, KOTOpOE He ME-
HSETCS CO BPEMEHEM, HHCJO ITO He COOTBETCTRYET HHKA-
KoMy onpeaeneHromy npeamery. HroGu nposcHuTh CyTH
Jlena, s NpHBELY Bam caejyiollee rAynosaToe cpaB-
HEHNE.

BooGpasnTe, 410 Math OCTABIACT B Komuare pebenia
¢ 28 kyOnkamp, KOTOpHE HeJb3s CAOMaTh. Pebeliok Hr-
paer ¢ KyOHKaMi LeJAWH feHb, # MaTh, BEpHYBUINCD, 06-
HapyMuBaer, 4TO KYOHKOB mo-mpexueMy 28-—ona cie-
nut 3a coxparennen kKyGukow! Tak npoposmkaercs Aeb
3a JLHEM, HO OJH2XN(JIkl, BEPHYBINHCL, OHa HAXOJHT BCENO
97 ky6ukos, Oxasbipaercs, ojH KyOHK BajfieTcs 3a
OKHOM — PeGeHoK ero Bukuitya. PaccumarpnBasi 3akofli
COXPAHEHNS, NPEKAE BCETO HYKHO YOEAHTLCH B TOM, HTO
Balg OpeaMeTh e Bblieralor 3a oxno. Takan ke Ke-
yBA3Ka MOAYUYHTCH, €c/ii B TOCTH K peberky rnphier Jpy-
roil Manbuik co cBouMp KyGuxamu. Heuo, wro BCE 310
HYHKHO YUMTHLIBATE, PACCYKAas O 3aKOHAX COXPaHemns.
B oans npexkpacuuill jent marh, fAepecunTbinas, abla-
pyxusaer seero 25 xkyGHKOB W 0AO3pesaer, NTO 0CTAIL:
Hbie 3 peGeHok cnpsTan B KOpoOKY iR HIPYLIeK. Torna
ona ropoput: «$1 orkpoio KopoGky». «Her, — oToenaer
ofl, — He cMell OTKpHBATL MOIO KOPOGKY». Ho mama
ouerb cooBpasnTenbua H paccyxaaer Tak: «§l aHaio, U0
nycras KopoOxa wsecut 50 2, a Kamaui  KyOuK BECHT
100 2, nosToMy MHE Raj0 MPOCTO-HANPOCTO B3BECHTH KO-
pobKy». 3aTeM, MOACYMTAB HHCHO KyOHKOB, ORA MOMYUHT

Yycao Buasimbix kysukos+ Bet WP:;:u—SGr
r

— onsith 28. Kakoe-ro BpemMs BCe HAET DIAAKO, HO rO-
TOM CYyMMa OMATH He CXOANTCH. Tyr ona zameuaer, 4TO
§ PAKOBHHE H3MEHWICH YPOBEHL TPASHOI BOJbL Ona
swaer, YTo ecay KyGukom B soge Her, To riyGina ee
pasta 15 cm, a ecnn MOMOKHTE TYAd OLHH KyGHE, TO

Brauxne saroxn COXPAOREHUR 7l

yposens nopwcnten Ha 0,5 esm. [Tosromy oHa poGasnsner
elle OiHo ChdraeMoe:

Pec xoposki—50 r  Ypobeub Bosh — 15cm

Yucao Busumiix kysuxef +
100r 0,5¢cm

¥ CcHOBA nosnyuaercs 28, PeGenok ¢TaHoBdres BCe Gonee
HiobperatenvliniM, 8 MaTh He ycTynaer emy, JoGagass
BCE HOBHIE 1l HOBLIE cAaraeMuie, KOTOPLIE COOTEETCTBYIOT
KyGHKaM, HO € MaTEMaTHYCCKOI TOYKH 3peHis npeicTass
JHI0T coboli a6CTpaKTHBIE YHCAA, TOTOMY HTO CAMMX KY-
GHKOB He BHANO.

Teneps #i nonmraoce OGBLACHHTL, B WeM CXOJCTHO
MEXAY CcoXpaneHnem KyOHKOB B SHEprHH H B YeM pas-
anupe. Jlas wavana npeanonoXuM, 410 Hi NpH RAKHX
YCAOBHAX Bl HEe MoMere pHuerh KkyGuru, Chnaraemoe
€UNC/0 BHANMEY KyGHKOB» Beerfia ofcyrcipyer. Torja
MaTh GYfeT CKAafbLaTh MHOKECTRO CAArdeMuiX, TAKNX
KaK «KYOUKH B KOpPoGKe», «KYGHKH B BOAES W T. A K}*-‘
t’:Pm-mn SHEPIHH, HACKOALKO Ham HIBecTHo, poobLue ner.

POME TOro, B OTANYNE OT KYGHKOB KOAMNECTBO SHEPTUH
He 06R3aTe/IbHO BHpaKaETCH LedM YHcIoM. Deanasn ma-
Mala MOXeT NOAVHNTL B OfHOM caaraemom 6l/y ky6nka,
B ApyroM — /g, n TperseM — 21 KyBHK, 4TO no-npexHeMy
cocrapnsier 8 cymme — 28 Taxr oberowr neno ¢ sueprieh.

Mu yeranoBman, 4To A1a 3aKOHA coXpaileHHs SHEp-
Tl Yy Hac ecTh cxeMa ¢ uenwm naGopom npapus. Co-
FAACHO KaXAOMY HA STHX Npanivi, MH MoXeM BHUBCAHTE
dnatenne AnA kaxacro w3 Buron snepruw. Eenm wmm
CJOHHM Bee 3HauCnA, COOTBETCTRYIONIHE PA3HLIM BHAAN
JHeprHil, To cyMMa uX Beerna Oyaer ommHakomoil. Ho
HACKONBKO Mbl 30deM, He CYLleCTBYer HHKAKHX pealib-
HHX "acTii — KyGHKoD HAN 1HapHKoB — sHepriud. 310
aberpaxTioe, YHCTO MaTeMaTHYECKOE MpaBnio: CyLLecT-
BYET U0, KOTOpoe HE MeHsercs, woraa O pu ero Hil

Noxacuntany, Donee wpasymuTeqabHoro obwsicuenns #

JlaTh paM He B cHiax.
Dueprn CYLIECTBYET BO HCEROIMOMHEIX (gopMax, mo-

JofHo kKybukaM B kopobxe, KyGHKaM B paxkopHHe 1 T. .

CTh SHEpruf, CpfsaHHas C JABHIKeHeM [HII]IE‘TIIT{ECKHH
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sHepriA); SMEPrHs, CBA3auHAA C rPABHTALHOHEBIM B3dH-
mopehcTsiem (ona HaznpaeTcH porenlnanbHol aHepri-
el Tarorenps); TennoBasn, sdelipHueckasn 1l cpeToBRAas
gHeprys; SHEprisl ynpyroctd n TMRYIKHHAX, XHMHYECKAS
sHeprus, sULEpHas SHeprus H, HAKOHEL, SHEPTIS, KOTOPOH
oGnanaer MacTiua B CHIY OHOF0 CHOETO cylecTBoBd-
HILsl, — 37a SNeprus Npamo zapncnT o1 Maccen. O6uapy-
I ee, KaK Bbl 3naere, DHLITEHH. $1 umeio B BHAY €r'o
spamennioe coorhowenne E=mc.

HraxK, cyuiecTpyeT MHOro BHADE SHEpPruy, 1 Mbi KOe-
fT0 3Haem o6 X p3agMoceasy, — B sTOM DoOlpoce Ml HE
copcem nepeectnenus. Hanpumep, TO, WTO MH Hashl-
paem TenoBoll sueprueii, B FHAMMTEN LHON CTeneHH JHINE
KUHETHMECKAS SHEpTHsA JBHKENNA YacTHil B TERE. Ynpy-
ras SAeprua H XuMpueckas 3neprHa nMeloT olHHaKOBOE
NPOHCXOKAEHHE — CILIH paaliMoiencTais  Mexway aro
mawin. Koria atoms nepecTpansalores B Apyrom nopfi-
Ke, MEHFETCS SHEPTHs, a ecaM MeHfeTcs a7a peIYIHE,
To MOJMIKHE HSMEHMTHCH 1 Kakas-To ApYras. Hanpumep,
e DM YTO-TO CHCHEAETE, MEHAETC XHMUUECKan suep-
rHs 1 Bl 0GHapYXRUBAETe TEHAOTY TaM, plle e¢ paHblle
e Owpno, HGO CyMMa sHepruf JIOJDKHE OCTATHCH Tpenis
peil. Ynpyras SHeprus u XHMHHCCKAH, obe cus3ann €
B3aHMOJICliCTEHEM ATOMOB, H Teneph HaMm H3BecTlo, qro
9TH B3aNMOJEHCTEHS ABJASIOTCS KomGuHaluuel JABYX Be-
Hlefl — SAeKTPHYECKO SHeprni H OnfAThL-TaKH KHHETH-
qeCKoll, TOABKO Ha STOT pas GopMyay Ader HaM KEaHTO-
nas Mexanuka, Coerosasi sHeprita — HE HTO HIOE, KaK
9EKTPHYECKAA IHEPTHS, MOTOMY HTO CBet Tenepn npel-
CTABNRIOT ceBe KAK SJEKTPHYECKYIO i MarHuTHYIO BOTHY.
Slpepuan IHepTHs HE BLPAKACICH NEPES npyrue; cerol-
fsl i MOTY CKa3aTh TOMHKO, HTO OHA Pe3yJLTAT AACPHLIX
cin. §1 rosopio HE NpoOCTO O BHICEOBOMACHHY IHEPTHH.
B smape ypaHa COAEPHNTCH Onpelelentioc KONHYECTBO
sueprup, B NPH pacnane sipa Smcprus, ocraBpuiases B
g/ipe, MEHAETCH, HO NOJHOR KOJIMNECTEO sHepritg B Mupe
ocTaeTcs MpeXHiM, Tak yro o6pasyercs MHOrO TEMME H
HOBLIX 4aCTHLL

Sror 3akoH COXpaHeHlls oueHb Nojieded B METOANMCS
cKOM OTHOLUeHHH. $ MPHBELY HECKOALKO NMPOCTHX Api-
MepoB, 4To0Bl NOKa3aTh BaM, Kak, 3Hasn 3akon coxpaHe-
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HHA SHepruy b (IJOPM}-'JIM JUITR Bhtancaciist sgepruy, Mb
MOXMEM TTOHATH J.lp}'l'l'llﬁ JAKOHBL HHLIM]I CloBamMy, MHO-
rHe Apyrae 3aKOoHW HE He3ABHCHME, 4 SBASIOTCH KaK 6
Saiilll[prHEII_-!IHHMH MepeckasamM 3akoia COXpAHEHNH
FHEPIUIL POCTEHIIHY M3  HHX —OpaBIio
Aua

(cpur. 16). ; R

Ia wapnanpe — payar, Iansa osavoro nnewa | m
npyrgm-—*l M, [lpexpe pcero BenoMuKM 3akoH ANA
SHCPIHN TAFOTEHNS: e/l Y BaC eCTh HeCKoJIbKo TPy3os,

w B,
A Lo, ceoeEE

70 Bl Gepere BEC KaXIOTO Tpy3a, YMHONKAacTe ero Ha
BLICOTY Ham BEMJIE;I, CHIanupaere BCE BMELTe N nonyya-
ETE NOJHYIO SHEPrHio TaroreHust. [Tyere na aauutom
flieve puitara Tpys 2 Ke, HA KOPOTKOM — KaKo#-To He-
HapecTHBIN, 3arapoynstii Bec X, X —ucerna uenspect-
HiH, NosTOMY aavafte nepenMenyem ee 8 W — cnenaem
BHJL, BYATO Mbl 3naeM 0 Heil Gofblie, YeM Ha CaMoM NE-
Je. Tenepw ponpoc B TOM, Kaknm Aoqwen 6uth rpys W
JLis pasHoBecHs, YTo6n pblgar THXO TNOKaypBaaACs, Ho
CHIBHO He EEpEKHLLiHBEJI(‘ﬂ? EC.flll OH THXO IIOKE‘II-II_:.aET-
CH, TO 3T0 03HAYALT, 4TO SHEPIHUS OCTAETCS OMHHAKOROIT
H KOTAA pHlar ropu3oHTanei, i KOria On NaKk/oHen Tak
SI0 TpY3 B 2 K2 NOAHAJCH, CKaxceM, ma 2 oM. Pa3
SHEPTHA onHHAKOBA, phivary Geapasnnino, B Kakom on
TIONOMENHH, W OH He nepekalunsaerca. Ecan rpys b 2ke
fogHHMaeTen Ha 2 CM, TO HACKOJNBKO OnNycKaeTcs rpya
W3 M3 pucynka scno, uto ecan AO=1 #, a OB=4 ,
g_p npu BB.=2. cm orpesok AA, Gyner pashstruen 0,5 e
elnepoL NpUMEHHM 3AKOH [IH SHEPTHIT TArOTEHNA, Bua-
Yyane obe suicotel BB, n AA; Ouip paBusl Hyso # ob-
Hias swepria Owlna pasia nymo. Yrobul vaiTH sHeprmo
Nosepuyslierocs puvuara, Mhl yMHOMXaem Bec 2 ke Ha
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REICOTY 2 CM M CKNAABBAEM C HEHIBECTHRIM BCCOM W,
YMHOKEHHBIM HE BHCOTY 0,5 cx. Cymma jomwHa AaTh
NPEXOI0 sHepriio — Hydb. TloaTomy

Ll

2-% =0, oxyaa W=8.

D70 ofuit #3 CnOCOGOB NOHATH APOCTOH 32KOH — XOPOLIO
HapecTHOE BAM mpasmno pemara, Ho nurtepecko, HTo HE
TONLKD STOT, HO W COTHH JAPYIHX 3aKOHOB MOMIilo TECHO
CBA3ATH C PASTNUHBIMH BHAGMH SHEPTHH. 9 npuses BaM
9TOT NpHMED TOMBKO IJA TOTO, yroful foKaszark, Aa-
CKONBKO NOME3EN 3aKOH CoXpateris SHeprin.

Ho Bes Gepa B TOM, 9T0 HE nEalmme OH HE BLTOI-
usieTcs H3-3a TpeHns B Wapuupe. B GTO-TO .urfllmercn,
panpuMep MO FOpPH3OHTANLHOH MIOCKOCTH xm-uriﬁ 1_:rm;
PHK, TO PaRO KN MOS3AHO TpEHKe ero octa non;m Kyl
e JeHercs KNHeTHyeckas Heprus mapnnar Sieprun
ARIKELNs UapHKa NpepparnTes B SHEprHio KoaeOaHny
atoMOB TOna n atomon waprka. Mup, ecan CMOTpETE
Ha Hero M3any, Kamercss KpyriuM, TAajkuM, UHCTo oT=
MOANPOBAHHLIM ILAPHKOM, HO ecii MOCMOTpETh Ha HEro
BEMNAH, OH OKA3WBAETCH OYEHb CAOAMHLIM: MBHE P AR
KPOXOTHBIX 8TOMOB, BCEBO3MOMHNIE HEPOBHOCTH. On no-
X0 Ha KpYMHYIO FaAbKy Y Hac NoA HOrami, u6o co-
CTOMT M3 STHX KpOXOTHEIX LLADPHKOB. Taron I“ nosi —
GyrpHcTas AOpora, HackinanHas H3 WAPHKOB. {orpa BW
KaTuTe UYJOBHIIHLIL FOABIL 1O 9TOH TAABKE, Bl BRANTE,
qTo rajdbka — MmanetbrHe ATOMUI — HaUHIIAeT MoJmmphi=
rieath. Tlocne TOro Kak wap (poKaThics, aToMul, KO-
TOpPHIE OCTANHCH NO3ALN, NPOACIIKIIOT ApOMaTH OT TEX
TOJNKOB 11 YA2pOB, KOTOphie OHH NpeTepre/ii. Tak 8 nony
ocraeTcs Tennopas Wepris, KoneGanHs aToOMOB. Ha nep-
BRIl BArAS/L KAXKETCH, NTO 3aKOH COXpaneHus Hecnpapels
KB, W60 SHEprus NPAYETCH OT HAC H HAM HYMEH TEP=
MOMETpE 1 ApYTile NpuGopH, wtobu ee obuapyxnth. Ho
KaK Gbl HH ObiJl CJOKEH NPOLECE, ML BCEI/ia HAXOAMM,
4TO SHEprys COXpaHfieTes, Jlaxe eClH HE SHAEM ADPYIHX,
Gonee JeTanbHHX 3aKOHOB.

Brepable 3aK0H Ccoxpanenns sHeprii 6L npoaeMon-
crpupoBai we (PHIHKOM, 8 MEJHKOM. On sKcmepliMenTy-
poBas na KphicaX. Ecau Bl coXoxkere nuuly, 10 CMOeTe
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Haﬁ'ﬂl, cKOMLKO Belennnocs Temna. Ecan Takoe e Ko-
AHYECTBO NHUIH BW AaJIATE KPLICE, To NHIA BMeCTe ¢
KHCAOPOAOM NPEeBEpaTHICH B YrAeKHoALill rasd, TaK ke Kak
it mpu ropennd. Mamepun sueprio B oGoux cayuanx, bl
OGHAPYXHTE, YTO B MKHBHIX CYHIECTBAX [NPONCXOAT TO
HE CAMOE, NTO H B HEXWBOH npupone. MRH3ub Taw Mxe
HOJMHHACTCS 3aKOHY COXpAHEHH$ SHEPrHMH, Kak H japy-
rie sisnenust. Keratn rosops, BCAKNH 3aKOH HIR TIpHH-
LG, COpasenBLil us «HeXuBoil» NpHPOAL H nOAma-
IR NpoBepKe HA BEAHKOM (DeHoMeHe KHSHH, OKa-
SHBAETCH cTpapendsbiM 9 Tam. B Ttom, wto kacaercs
3aKoHoB (PUINKI, KO CHX NOp He OOGHAPYKEeHO pasHuLL
MEXCLY HeMHBLIMH MpPefAMETAMH H MHBHIMH CYHIECTBAMH,
XOTH NOCAEHNHe MOryT ORITh YCTPOEHB TORA3/I0 CAOMKHES.

Konpuectoo sHeprufl B fUlle TOBOPHT BaM, CKOJBLKO
Tenna, mexatupyeckoi padorsl ¥ T, J. OHA MOMKET Npons-
pecTu. Hamepsior sty seamunny B kanopusax. Kerna ro-
BOPAT O KaJOPHSX B MHULE, STO 3HAYWT, YTO Bul eAHTEe
9T cambie Kanopus— OHH NpocTo Mepa KoundecTsd
Tenad, 3aknoyentoro B nuile. PusuKy HHOTAZ CMOTPAT
Ha JIpYrEX CBHICORA § CYuTamwT cebd TAKUMP YMHLIMH,
HTo JoaaM Xoueres nofiMartk UX Ha Kakol-HUGYAL oG-
Ke. f ckasky sam, Ha ueM HX MOMlo noitmars. HiM ftodk-
HO OHTh eruijilio, YTO AASl H3MEpPeHHs FHEPTHE ORH Mob-
ayilores rakoil yiMofl enocobor B Hazparpi. Passe ne
fecemnicnmiua, ®To SHEpPTHIO H3MepRIOT B KaJlopnax, B
sprax, B SAeKTPOHBOJILTEX, B KHJIOTpaMmomerpax, g Opu=
TAHCKHX TENJOBLIX ENHHHNEX, B LIKOyAAX, B KiioparT-
qacax — CTONLKO Mep A4 OfHofl W Tofl e BenHuHHLI?
3ro vee pasio, YTO UMETL ACHLIH B jongapax, dyHrax
BT A, HO B OoTAlfMHe OT SKOHOMHKH, TAe KYpPC BaJloTH
MOMEr MEHATLCS, STH JHMOBHE SINHANK HAXOANTCA B

nocroaniom ornowennd. Ecan nekars ananoruio, tTo 310
CKopee wnaannrn 1 dyaTel — B Qyute seerna 20 wndi-

Aunrop. Ho oppa p3 cnomuocreil cocromt B TOM, MTO

husuk pmecto kpyranx ungp spone 20 nossonser ceGe

NOAB3OBATLCS  JpPaLBOHA/ILEEIMY  OTHOUWIEHHSIMH  Bpoae
1,6183178... wnanusros 8 Qyure. Bul Moxere nopymars,
UTO MO KpaiiHed Mepe COBpeMeHlble NEpBOKIAcCHBIe-TO
HanKu-TEOpeTHKI APUUAAN OOLLYIO eLUHILY, HO 3ATAN-
HHTe B HX CTATLH: TYT SHEpPrHlo MEPsIOT B B rpaaycax
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KenuBuba, 0 B Merarepliax, a Tenepb ete H ﬂsoﬁpaTIJ!I;lkE_
diepmy — nocnejiHus HOBHHKE. Eciun gomy-Hm ?'in, Hétle-
MK AOKAa3aTebETRE, NTO usnKky 1e JIHIIENE HeN O 2
cKux chaocreil, To BOT BaM O/HO H3 HIX — HJAHOTH
cKoe H3NOHMIe EAMHMIL JUTA H3MEpElus SHeprui.

Muorge sipacHust NpHPoABLL 3aaaioT HaM HHTEPECHLIE
sarazky B cBsiau ¢ anepruedn. HepanHo GBIIH OTKPLITH
0GBeKTH, HasBaHubie Kpasapamu'). Onu HaxofdTes :lz;
rpoMajiny pacerofiusix or HAC W M3AYUAT B ?cla{zl-r
cBeTa W PAjANOBONH TaK MHOTO SHEPTHH, uTo Bo?}:;:me'r-
gonpoc, OTKyjLa oHa gepercsi. Ecan sneprus m.\p’M b
ci, TO cocrosaie Kpasapa noche Toro, Kawg O.H H: Uy:jm‘
TaKoe Yy/AOBHLIHOE KOMHYECTBO SHEPTHH, Jitenbit o) i
WaThes OT NEpBOHAMANLHOTO. Bonpoc B8 TOM, SiBASIET L
HCTOUHHKOM 3HEprHH rpaBuTallif — HE npwamzm X
rpaBHTAUHORHBIT KOANANC KBasapa, nepem,&l B nwe-
rpaBuTauioHnoe coctoanne? I-I._l_m 510 MONHOC u:-m:,Bu
jiHe BLI3BARO SACPHOM BHEpTHEN? Hukro ne 3uaer.
cKamere: «A Moncer GuTh, 3AKOH COXpaHelns 3Heprg::
necnpasegaun?» Her, worna sjeHie pecaepopalio T
Mano, kak Kpazap (KBazapu HACTONBKO Nanexu, rrrn_
ACTPOHOMAM HEJNerKo NX yBuzaeth), U Kak GyATO m:u:!rlf:?;
THBOPEYHT OCHOBHBIM 3aKOHAM, OBLIMHO OKa3nBa tum,
uTo He 3akon omuboueH, @ npocTo MH HepocraTo

JeHIEe.

SIIEE;y?ﬂf, HHTEPeCHEl MPHMEP HCNOALIOBAHMI 3:1:0::
COXpaHEHHs SHEPTHH — PEdKLHs pacnaja IIGHTPUFI |
ApoTol, SJEKTpoH N AHTHHENTPHHO. Cuaqana'_n}r;l H:;
yrTo Helltpol mpespaluaeres B NpoTOH W SAEKTpOLL e
KOTAA H3MEepH:N 3Mepriio Beex HacTHl, OKa3an0ch, s
sHeprusn ﬂpOTOHﬂ H EL-'EEK'I".‘!OHH MEeHBLLIE IHEpPrnp HET-IT[Jor
Ha. Boamoxunl OusiH 1Ba OGBACHEHHT. Eo—nerult_). M?)
GuaTh NENPABHALIBIM 32KOH cOXpaHenh# 3HE[JI‘I-IJH. Tnﬂplm_
NpeAnooNN, YTO 3aKOH coXpanenpns ﬂ%nlﬂ(.h'lllﬂ(.’]’(;:l. m.(:h
KO B CpCH!IEM, CTATHOTHYCCKH. Ha Tenepb BLIAC IIE] .a:
§TO NpaBibio Apyroe OB BACHCHHE! 3H¢fprau HE € ng,
AAI0T NOTOMY, 9T0 NpH Peakuuax BO3IHKAET elle Kax

1} Quasar — coKpauieHie of quisi star —«Oyaro Gl apesiar—

L ped.
HP“;I] ﬁ:mm Bop — AUTCKHR (UK (1BB5.— 18562 rr.).
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TO HacTHla — YacTtHiia, KO’I‘U]J}"ICI ML Ha3WBaeM Tenepb
anTHRENTPHHO. AHTHHEHTPHHO yHocur € cofoill wacTs
sHeprun. Brl CkaMere, 4To auTHHENTpHHO, MoOJd, TONBKO
s TOro B MpHAYManH, yroObl CHacTH 3aKoW Coxpalie-
HHA FHeprim. ']l} OHO Cnacaer 1 MHOrne ,ﬂp)’l‘llﬂ 3AKOHbI,
HANPHMEp 3aKOH COXPaHEHHS KONHMCCTBA JABudKenus, a
COBCEM HEAaRHO MH MOMYYHIH NPAMEBE AOKASATENLOTHA,
HTO nefrrpm-m J!,EJ:ICTEII'I'E.III.HU C}’U_I,ECTH}"E'I'.

Jror npumep ouenb nokasateded. Tlouemy e mul
MOKEM pacnpocTpaisith HallKR 3aK00B Ha obmacid, no-
Apobio me Maydennwe? [lovemy mpl Tag ysepeHul, 970
KaKoe-To HOBOE finjieliile MOANAHAETCA 3AKOHY CoXpaHe-
1ns BHEPTHH. ecaH l‘!pUBt‘]JSLTIH 34Kl TONLKO Ha H3IBecT-
HEX sBfednsX? Bpemsi or speMeni Bul UMTAETE B XKYpP-
nane, uto guaurn yoenHaHuch B oUIHGOHHOCTH OAHOID 13
CHOMX HI0GHMBIX 3axonon. Tak, moker GLITh, He HVIKHO
PGBI}pIITh, MTO 32KOIl BHOONHACTCH B TeX 061’[301‘5‘]){, Kya4a
Mid ELe Je :-Iﬂr'.l'lﬂ,"llllﬁﬂ-lﬂl? “0 ECSIH HLI HEKOrjlz He CK#-
Mere, UTo 3aKoll BHNOJHSAETCH TaM, Kyaa Bw eue He
3araaabBany, BE HE¥ero He ysnaere. Ecin Bl NpHHH-
Maere ToALKO TE 3aKOHD, K(J'I'Dpl-.le OTHOCATCH YHe K
npofesalibiM ONLITAM, Bl HE CMOXMETE CAENaTh HHKAKHX
I'IpE.IICHESHHHITL A Bedbh eAHHCTBeEHHAA noan3a ot HH}'HI!
B TOM, UTO OH8 MOSBOJRCT 3aris/blBars Bnepes, CTPOMTh
Joraakd. [lostomy M™El Beyflo XogHM, BHTAHYB €.
A YTO KAacaercs SHepriuy, oHa, BeEposdiHee BCEDD, COK[Jﬁ-
HAeTcs 0 B ApYyriEx Mecrax.

Bor nouemy mayka sefocropepha. Kak rtonbko s
cKaxere Yro-HHOYAL of oGnactu onsira, ¢ Koropoll we-
MOCPEACTECHHO HE CONpHKACANNCE, Bhl Cpasy e Jdiiae-
Tech yeepesnoctil. Ho Mul obszarensio HOMMKHBEL rOBO-
puth 0 Tex ofjacTay, KOTOpPLIX MLl HUKOLQA He BHAEAN,
pHaye or wayku we Gyner npoxy. Hanpnmep, mpun npwu-
HEeHIH Teha ero Macca MeHseTcs n3-3a CDK{)&H[‘.HHH B.EIEP'
r'in. M3-3a skBiBaseHTHOCTH MACCH H 3HepTHH SHEeprHs,
CRASAHHAR C ABIKEHHEM, MpoABAAETCH KAk J0TouHi-
TensHas Macca, Jlpurasch, Tena CTaHOBSITCA TRMN(ENee.
Heworon 66t ppyroro muenus. On cunran, 4o Maces
nocrosnuu. Korga o6HapyXKmwioch, YTO NPefcTapieHus
‘Hutorona nomus, see ropopuin: €310 yicacno! Puspkn

Hawnp y ceba owubry! Tlovemy e onH gyManH, uro
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onn npape?» dddext ITOT OYUEHB Mal H NpOABARETCH
TOABKO NPH CKOpoCTSX, Gruakux K cxopocti coera. Ecam
BH 3aNYCTHTE BOMNYOK, TO BEC €r0 OCTAHETCH TAKHM JKE,
KaK W B CNOKOHHOM COCTO$iHHY, C TOMHOCTBIO J10 HHYTOM-
nolt mpeGi. Ho torna onn pomxnn Obtay Obi rOBOPHTL
rak: «Ecay ckopocth HE NpeBLilider TaKoi-T0 BEMIHEb,
Macca pomuKa He MelmercA». Bee Ohnio Gel fcHO, HE
npasaa an? Ho wer. Beb ecan ONBLITEL NPOBOAKANCH
TONLKO C JlepeBsillHbIMY, MeOHbIMM M CTANbLHLIMH BOIY-
Kamu, npinsoch 6k rosopuTk: «Korfa BomuKY, Clenan-
HEle 13 Meay, AepeBa u Cragamn, KpyTATCH ne GHcrpee, ieM
C TAaKoi-TO CROPOCTLIO..» Kak BRAHTe, MDI HE SHaeM
Beex yenopuit, HeoOxomumux ans onura. Heussectho,
Gyer Ay COXpaHATLCS Macca pafAHOaKTHBHOrO BOJUKA.
Tostomy, ecin MB XOTHM, 4TOOW OT HAYKH OnAa Kakas-
TO NOAB3A, M JOMMHK CrpouTh foraaku. UtoGu Hayka
He TpeBpaTHAch B NMPOCTHE NMPOTOKOAE TMpoielaHibX
SKCMNEPHMEHTOB, MBI JOMKIH  BLIBUraTh FaKOHE,  [1PO-
CTHPAIOLLHECH HA elle He H3BelaiHHE 06JacTiL. Huuero
JIYPHOFO TYT Her, TOJLKO Hayka OKasblBaercs n3-3a s71o-
ro HEAOCTOBEpPHOi. A €l Bbi AYMaAH, YTO HayKa L0CTO-
pepHa, — Bbl OlIHG2NHCE.

Hrak, sosgpamasch K Hallemy CIHCKY 3aKOHOB €O-
xpanenus (Gur. 14), Mbl moxem BUECTH TYA3 IMEPrHIO,
HackonbKo Way NIBeCTHO, OHA COXPAHAETCL B TOMHOETH.
SneMeHTapHOI eHHuIW SHEPriH He cyllectryer. Jlanee:
SIBASETCS 1 O @ HeToyuuKkoM noas? Ja. fHurenin cuuTadl,
YTQ rPABHTAUMN NOPOFAaeTcR sneprueil. DHEPrus IKpi-
BanenTHa Macce, W, CAeA0BAaTeNkHO, Mbicab HioToHd,
YTQ rpAaBHTALHS TOPOKABLTCH MACCOM, TpaHCHOPMHpPO-
Basiach B YTEEpHJIeHMWe, uTO TPaBHTAUMIO TIPOMSBOANT
IHEPTUs.

CyliectRyIOT Apyrie cOXpalsiollfecs BednuHibl, no-
foGHWe SHepruy B TOM CMBICTE, 4TO OHi ABAAIOTCA MHC-
aamu. Ogmna 13 HuX — koauuecrso Apiokenus. Eean
BafiTh BCE MACCH CHCTeMEl, NMepeMiIoKHTh X Ha CKo-
pocTH H CAOKNTE, TO cymMa GyJer KOIUYeCTROM ABHIKe-
HHS CHCTeMEl, TonHOoe KollHecTno ABHACeHHA CHCTEME
coxpapisiercsi. CorJlacHO HBIHEUIHNM TpeicTaBAeHifM,
IJHEPriA W KOIHIeCTBO OBIKeHNHA TecHOo cBs3aHbl, No-
aTOMY fl NDOMECTMN X B OfHOM cronbiie.
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Hpyroit npuMep coXpansioueiics BEeaHYHHE — MO-
MEHT RoJAuyecrba ABHMeHHSA, 0 KOoTOpOoM Ml y¥e roeo-
puay. MomeHT KOAHUECTBA JIBIOKEHHS — STO NJA0OUANLL,
OnHCblBaeMas B CEKVHAY NpH JABHaKeHuu tena. Hanpimep,
€C/lH Y HAC eCTh JIBIIKYULCECH Teo H MU BhGepem npo-
H3BOJLHBHL LEHTP, TO CKOPOCTE YBeJHYeHHH nJaoland
(dur. 17), onucanHoll GTPEIKOM, COCAHHFIOWIHM Teno C
HEHTPOM, OYAYYH YMHOXEHa Ha MacCy Tesa. HasbiBaercy
MOMEHTOM KOJHYECTBA [OBMMEeHHSH, a8 CJAOMHE MOMEHTLI
BCEX TeJl, BXOAAMIHX B CHCTEMY, Mbl NOAYUHM MOMEHT KO-
JIHYECTEa ABRMKEeHHs CHCTeMbl. Da BEJHUHHA HE MeHseT-
CH. H'I‘El\'. MBI HMeeM COXpaneHHe MOoMeHT2 KoAHYECThA
JAeixennn. Keratu rosops, ecam Bl uepecuyp XOpouio

—_

$ur 17 $ir. I8

sHaeTe (PUIMKY, BAM MOKeT MOKasaThes, GYATO MOMEHT
KOJHUECTBA ABMKeHun He coxpansercs. [loaoGro snep-
THH, OH NPOSB/ASETCs B pasmmiubix gopmax. Bombuui-
CTBO J00el JAyManT, 5}]}11’00!—1 CBAZAH ToJILKO C JIBHIKE-
HHeM, HO 5 [OKAXKY BaM, YTO OH NPOSIBASETCS W B APYrHX
¢opmax. Ecnu » nposanounyio karyliky BABHTaTL Mar-
HHAT, TO MArHUTHOE NOSe, MATHHTHEI NOTOK BHYTPpH lieg
BENUYITCA M MO NPOBOAY MOMLET SMeKTpHYeCKH! TOR.
aKk paGoraior auHamomauniel. Boobpasure, 4To BMECTO
ApopOfa — AHCK, B KOTOpOM MMEKyTCs SEeKTPpHYecKHe
3apsfp HanofAobue TOro, KAk SNEKTPOHL B NPOBOAOKE
(¢mr. 18). Teneps % nosomeuraio w3fanexka Marur,
BABHTaW OvYelb GLICTPO BLOAL OCH, TONHO B CEpeHHY, H
MarHHTHEIT noTok uameraercs, Tak e Kak HB NpoBOAO-
Ke, MarduTHblE 3apsijlel HAMMHAIOT [BHTATBCH N0 Kpyry,
M, ec/IH AMCK CHAMT Ha NOAUINNENKe, OH SakpytHTCA. 710
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HE TIOXOMe 1a COXpaHeHHe MOMeHTa: Koraa MarnaT Ad-
J4eKo OT [MCKa, ANCK He NOBOpaunBaercs, a Koria
GaHako — ek kpyrares. Mer nodyunin BpallleHHE 3a-
AAPOM, @3TO NPOTHB NpaBI. «Ax, Tak, — CKaxere Bbl,—
3HAYHT, JIOMKHO CYUECTBOBATD KaK0e-TO [IPYroe B32UMO-
neficTBie, 3acTapAsIOLIee MariHT KPYTHTLCA B oﬁgaw)::o
cropony». Huyero noxorero, Ha mardur He AeHCTRYET
IEKTPHYECKAR Cina, KoTopas crpeMuaack Ou nOBE[JH‘}'Tb
ero B ODpaTHYIO CTOpOHY. Bee oObAcHEeTCH TeM, “WrO
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MOMEHT NposiBnsieTcsi B JABYX (opmax. OpHa u3 HHK —
MOMEHT, CBR3alHLH ¢ ADWKeHKeM, 8 Apyras — MOMEHT,
CBAYAHALI ¢ SJEKTPHYECKNM W MarBHTHLIM NOAAMH.
Bokpyr MaranTa Cylecisyer noje co CBOM MOMEHTOM,
Korophifi He MPOSBASETCH B ABHIKENHN, HO nO 3HAKY
MPOTHBONOJGKeH BpaleHio. Ecnn MBl npofienaem OneT
& obpathHom nopsaake (dur. 19), 310 craHer elle sicHee.
Kor/ia WK ¢ YacTHiaMi § MArHKT HAXOAATCA psjiom I
062 HeNOABIIKIL], 5 TOBOPIO, WTO nofle 001a/IaeT MOMEN-
TOM, MOM@HTOM B CKPBLITOA (hopMe, HEe NposB/sIOUHNMCA
B MexaHpyeckoM Bpaliexuy. Korna e Bol yOupaere Mar-
HUT, NOAS PAIBEAMHSIOTCH | MOMEHT KoauvecTsa ABH-
WCHHST JOMKeH Teneph NPOABATLCA — JIHCK 3aKPYTHTCH.
Fakoll, SACTABASIOUHI €ro KpYTHTLCH, — 370  3aKOH
SIIeKTPHYEeCKOi HIAYKIHK,

MensieTcs i MOMEHT KOJAWYECTBA JABMMEHUA NOP=
wusMp, § saTpyaEsiocs ckasath. Ha nepeuil B3TASI OH
HUKAK He MOMeT M3MEeHRTLCA nopuismMu, n6o 3aBHCHT OT
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TOro, MO/ KaKHM YoM BH CTPOUTE NMPoeKnHio CHCTeMbl.
Bui cMotpuTe Ha H3MESIOILYIOCH NAOILALL M, eCTeCTReH-
HO, BHANTE €€ No-pasioMy B SaBHCHMOCTH OT TOro, CMOT-
pHTe NN BH Ha Hee npEMo waH noa yraowm. Ecng momest
H3MEeHsIeTCs) NOPLUMAME 11, FAGAS HA CHCTEMY NOjL OOHHM
YToM, BBl HaLWIM, YTO 0N paten 8 ensnHuaM, a MOTOM
UYTE-UYTh HAMEHWIW YTroda, TO THOAO efMind daMelHTes
He3HAUNTEILHO, CKAMEM CTAHeT YYTh-uyTh MeHblie 8.
Ho 7 ne uyth-uyth meunbite 8; 7 menbite 8§ na Bnogie
onpefeneHiylo BEAMIHNY, TaK 4TO MOMEHT BpSL JAH MO-
HeT usMeHATheA nopunsMy. Oanaxo TOBKOCTH M CTpan-
HOCTH KBAaHTOBOH Mexauuky no3pousior oboiTil aro 10-
Ka3aTelbCTBO: ecnil MBI H3MepPHM MOMEHT KOJIHuecTba
ABHMEHHA OTHOCHTEALHO AI060H OCH, Oll, KaKk HH CTpPaH-
HO, Beerna Oyfer BbIparKaTbesl NENBIM YHEIOM CoHINL,
Ilpasna, B OTAHYKE OT NEKTPHYECKOrO 3apsa — 3T0 He
T€ eAMHHUL, KOTOpLle MoXHO moacunrath, Momenrt us-
MEHSETCsl NOPUHAMI B MaTeMaTHYeCKOM cMbICTe, TAKHM
ofpasoM, 4To npH J1060M H3MEepeHUH BeauuHHAa erc Bbl-
pamaerca neannm yucnom. Ho me ne moxem ronxopats
Ero TaK e, Kak Uenoe YHCI0 eHHHHHEX SAeKTPHYeCKHX
3apAfaoB — poobpaXacMuix efuniL, KOTOpHie Mb MOMen
nepecyiTaTh: CAHa, Apyras, Tperks.. B ciyuae momenra
EonuvecTsa ABKeHHs MB HE MOMeM npencrapurth Hx
cefe kKak OTAedabHBe emlHHubL, W TeM He MeHee WHCAO
HX — Beerfja uenoce... Yro kpaitne crpanso.

Ecrb u apyrue sakonn coxpasenns. OHi He Tak HH-
TEPECHLl, KEK Te, O KOTOpHX A paccKasLBaa, W peub
HHX HAeT ne O coxpanetiny pemwuvan. [lpeanomomum,
Yy Hac ecTb YCTPOHCTBO, B KOTOPOM HacTHMUbl ABHKYTCH
cummeTpryno. Ilycrh ux npmxeHusM cBolicTBeHHa ABY-
croponnss cuMmerpua (qur. 20). Torna, cornacio 3a-
KoHam (PH3MKH, npu J1066X nepeMelllenHax 1 Crofkiobe-
HHAX BH MOXere OKHAATb, N OXKUAATE He HANDPACHO,
9TO, BITJNAHYR Ha 37y CcHCTeMY nos:e, Bl oOHapyskuTe
B Heil npexuon cummerpio, ChnemopartennHo, cyulect-
BYer ellle ofull BHA COXPaHeHHs — coxpauelie Xapak-
Tepa cummerpruHocr. Tonaranoch OW 1 3T0T 3aK0H 38-
HecTi B Hallly Tabnuuy, HO TYVT He COXpPaHfieTcs HHKa-

'_Kﬂﬁ olipefienelinas seinyiaa, nofnialnllancs HIMEpeHHIo.

AaKOHE COXpaHeHHs CHMMETPHM MbBl DOrOBOpHM IO-
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ppoGiee B CAeAYIOLIeH JCKUHH, Kanaccuyeckylo Guaugy
Ol MafO HHTEpecyer NoToMy, 4TO Takke KpacCuBHE CHM-
MeTpHuecKHe Hava/byble YCNOBHS TaM ONeHb pelku i
fIPAKTHYECKOro 3Hauentis O NoUTH He HMeeT. B kBanTORO#
JHE MexaHnKe, roe Mol HMMeem Jeno ¢ OYeHb NPOCTEIME
cicTeMami BpOje aToOMOB, HX BHYTpeHHEe CTpoenue Ha-
¢10 Beipaet cummerpruHLM (Hanpumep, C nnycmpouueﬁ
cHmmeTpHell) B Xapakrtep CHMMETPHH COXpaHsAeTCH. Bor
MoYemMy STOT 3AKOH BAMEH AJA NOHUMAHHF KBAHTOBLIX
HBJIeHH,

Elite OfiHl HMHTEpecHH# BOMPOC — 3aA0MeH Al Gonee
QyHLaMenTanbHLll IPHHLKN B 3aKOHaX coxpanents niu

?
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ME ZLONRCHLE IPMHHMATE MX TaKHMMHK, Kak OHH ecTh? DTOT
BORPOC 5 OTNOKY AO ChAejyiouledl MeKIMH, 10 OLRY ero
CTOPOHY XOuYy OTMeTHTh cpasy. [lpu nonynspHoM HAA0-
Menun STHX pasHooOpasHbiX OPIHUKTOBE OHW KaXKyTCA
p3aHMUuo He cBssaiHbMy. 3aTo npH Gosee rayGoOKoM no-
{HMaHuy Bl OOHApYKHBaeTe MEMAY HHMH TeCcHyio
CBI3h — KAy il M3 HHX T2k wiy HHave nojipasymMesaer
B ceGe ocranbhie, Bante xors Obt CBSA3L MEMKAY OTHOCH:
TEALHOCTBIO 1 JN0KANBHEIM XapakTepoM COXpaHeHHS.
Ecny O 51 He NOSICHWN Ty CBA3L NPHMEPOM, TO MOFIO
OB nokasartbcsd HYAOM, YTO H3 HEBOIMOMHOCTH ONpE/Le-
AlTh, Kak GHCTPO B IBHXKeTech, BHITEK2eT, 4Ta coxpa-
HSTIOLLASCSH BeAHYIEA HE MOMKeT HCHeSHYTL B OJJHOM MecTe
H OTHOBpeMeHHO BOSHHKHYTb & JpYroM.

Teneph % xcren Ol Nokasarbh Bam, KAaKOBa CBA3b
Melk/ly COXpaHeRIeM MOMEHTA KOMHYECTBa ABHXENNH, CO-
XpaHeHieM KOJYecTBa ABHIKEHHS H COXpaHeHHCM Heko-
Topeix Apyrux seauunu. Tlpy coxpanenun MOMEHTA KOJH-
qecTBAa ABHIKCHHA MBI MMeeMm [eqo ¢ NAola/bi, OmHChH -
paenMoll ABIDKYLLMMICH wacTHnaMK. Ecid Ham JaHo Hes
cKo/bKo wactuy (Qur, 21) H MBl HPHMEM 3a UCHTP ONEHB

Beauxue aaxoupt coxporenns 83

AANexylo TOMKY X, 70 PAcCTOSHUA Ao BcexX vactuy Gymayr
NOYTH OAHHaKoORb. B sToM cayvae npu suuncienyi mio-
llla}.leﬁ, HAH MOMEHTOB KOOHYCCTEE [AHHMMEeHHS, HYKHO
YUNTHEBEaTh TOJALKO OAHO — COCTABARIOULYI0 CKOpOCTH, KO-
Topaft Ha Gur. 21 seprukannna. Mu oGnapyKum, wTo
CyMMa BCex Mace, YMHOMEeHHLIX Ha X BepTHKaNLHIE CKO-
poCTH, noctofiiHa, nGo MocTOoAHEH MOMEHT KoaHYecTBa
LBHACHIT OTHOCHTENLHO /OGO TOUKH, ¥ e/l TOUKA Bhi-
Opana AoCTaTONHO fafieKast, TO MOMEHT 3aBHCHT JAuilL o7
Mace u tkopocTeit. Takum o6pasom, 03 coXpaHeHHs MOMeit-
Ta KONHYeCcTBa [BHeHHA BHTeKaeT coXpaHexpe Kojauiyes
CTBA ABHIEHHs. A GHO B CBOIO Q4epek NOAPasyMeBaeT CO-
XpatieHie eille OAHON BeNUUWHL, HACTONLKO CBAIAHNON
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€ KOAWYECTBOM JIBHIKEHHT, YTO fi flazke He cTaj BHOCHTH
ee B Talnuuy. H wmeln B BWIY nonoHexue UEHTpE TH-
wecrn (ur. 22).

Macca B sitliKe He MOXKeT MEePeMEcTHTECH W3 OIHOTO
NOAOKEHNA B APYroe nNpocro Tak, cama no cebe. Coxpa-
HEHIe MacCHl TYT HM NMpH 4eM: Macca Bee BpeMst onHa i
T4 He, peub WAeT 0 ee nepeMewieHnsy. 3apajp mar Gbl
neépeMecTHTLCA, 8 Macca— HeT. [lodsonwte OOBACHUTE,
novemy. [lpmRense He ckasupaercs Ha 3aKoHAX (QHIUKH,
NO3TOMY NPeLNOSOXHN, YTO SUMK MIaBHO HAST BBEPX.
Tenepl. HaflieM MOMeHT KOJutlecTpa IBHMeNNs OTHOCH-
TeNbHO He ovelb Aanexoil Touxn x. Ecaun npu penzmens
fULIKa BBEPX MAacca CNOKOHHO NEMHT B nojomennn /,
TO mJoUlajb, ONHCaHHAN ee pagpycoM, Gyaer H3MeHATb-
€ ¢ onpefeneHHoll cxopocthio. Ecaim macca nepeipu-
HETCs B nojioKeHue 2, TO NMACLIAAL CTANET YBEIHYHBATh-
ci Opictpee: BuicoTa Gyjer npexsHed, NOTOMY YTO HLUIHK
fOAHHMARTCR € NpeXHel CKOPOCTLIO, 8 PACCTORHUE OT X
A6 macchl ymeanynnock. Ho, cornacHo sakony coxpane-
lins Momerta, OLCTPOTA HAMEHEHNN MAOHIAAN HE MOMer
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uzmensroca, Tloatomy macca He HMeerT npaBa nepejab-
HyTECH caMa no ce6e: Bhl IOAXN(HB YTO-TO AOATONKHYTH
pAK elile Kak-unGyib YDEJHUHTL MOMEHT KOnH4ecTsa
nemxenns. Bor mouemy pakera He MOMeT ABHTATLCA B
nycrToTe,.. Ho J[ABHIKETCH. Ecan y pac HECKONLKO Macc H
oAMa ABHHYNACH BREpen, TO ApYTHE BhIYAIEHL ABH-
rathea Hazan, Tak yroln nepeMellenys Bhnepex H Hasal
paanMno ypasnopecuwiuct, Tak paGoraer pakera. Cua-
yana oHa, CKaWeM, HeNOABHIKHO BUCHT B MYCTOTE, NOTOM
pulpackiBaeT ras Hasaj W N3-33 STOrC JIETHT BREpejl.
I naBHoOe — YTO BCe BEUEecTBO, HEHTp Macchi, Macca B
cpenieM, OCTaeTcsi Ha TMPeXMHEM MECTe. Hymuan uacth
nojerena pnepes, a nenyXHas, Hac He HHTepecylowas,
orGpoiuena Hasan. Teopem O COXpaHeHNH TONLKO Hy»-
HLX pellieil HeT, OHIL FOBOPSIT JMilh 0 COXpaHeHHn Beero
B UeJOM.

OrecKHBaNHe 3aKoHOn (H3UKH — ITO BpOLe JeTCKOil
HEpB B KYGUKH, H3 KOTOPHX HYXKHO cofparh Leaylo Kap-
THHKY. ¥ H2C OrpOMHOE MHOKECTBO KYOHKOR, H € Ka-
AMM ANeM HX CTanopuTes pee Goawwe. Muorue Baasiores
B cropose W kak GynTo Oul He MOAXCAAT K OCT2Mdbe
ubpM. OTKYZa MLl 3H@EM, NTO Bee OHF ¥3 OHOro Habo-
pa? OTkyfa ME 3HEeM, YTO BMeCTe ORH JOMKHLT cocTd-
BHTH Neabiylo Kaptuuky? [MosaHoil ysepeHHOCTH HeT, H
810 Hac Heckonbko Gecnokout. Ho 10, 470 Y MHOIHX Ky-
GuKop ecth Hewro ofiuee, beensier Nazexny, Ha seex
HapucoBano roay6oe HeGo, Bce ¢Jlediainl W3 flepeba O/l
Horo copra. Bce Qu3nueckiie 3aKoiibl NOAMHICHE OARHM
U TeM e 3aKOHAM coxpaleHis.

Jlexinusn 4

¢ CUMMETPHSA ®PH3IMUECKHX
3AKOHOB

s uyenopeyecKoro pasyma cHMMerpus obnanaer, no-
BHARMOMY, cOBeplueHia ocoboil npuTAraTelibHOl cHAGH.
Ham wpasyrtest cMotperb Ba NPOfBAeHHE CHMMETPHH B
NpUpozie, Ha HpeadbHo CHMMETpHYUILIE cgepbl TaaHer
In CMHLI.&. lta cCHMMeTpHINEEe KpHCTANALL, Ha CHEHHH-
K, Hakolell Ha LUBETL, KOTOPBIE mOuTH CHMMETPHYHEL
Oprako cedyac mHe XoTenoch Obl NOrOBOPHTHL HE O CHM-
MEeTpHM NPeIMETcs, 8 0 CHMMEeTpHH caMux 3aKcHoB (-
34Ky, HTO Takoe CHMMETPHS NpeaMeTa — NOHSThL Jerko,
HO MOMEeT nu OETh CHMMETpHUHLIM (DHIHYECKHA 3aKol?
Het, komneuxo, no ¢uanky nonyyaior ocolioe yaoBONE-
CTRItE OF TOro, 410 Gepyr camiie obhliennue ciopa H He-
NOAL3YIoT HX AAf 0603HaUCHUS COBCEM ApYrHX moHsTHIL.
B nawem cnyyae nexotopble CBOHCTBE (PHIHUECKHX 38~
KOHOB Ka3afiich HM OUYeHL MOXOMMMH Ha Te CBOiCTRA
NPEeIMETOR, ROTOpHE ONpefessiorT HX CHMMeTpuio, n ¢u-
SHKH CTAAH TOBOPHTH O CHMMETpIHL (PHEHUSCKIX 3AKOHOB.
Bot 0 seit-ro u noiifler 3ieck pevb,

Yro raxoe cummerpus? [locmorpure wa meus, u ool
yOeauTech, YTO MOS JIEBaA DOJOBHIA CHMMETPHUHA Mpas
BOil, no kpaiiieii Mmepe pHewne. Toyno tax e WiH he-
CKOUIBKO HH@Ye cuMmeTphyia sasza. Uro pee 970 3HaunT?
CHMMeTPHYHOETE MOETG Tefla O3HauaeT, YTO ecnu nepe-
HeeTH BCe, MTO ¥ MeNns eCcTh, cnpasa Haneso H HaoGo-
pot, T. e. ecAH MOMEHsTL 9TH IPe CTOPOHBLI MecTami, To

st Gyfly BEITASJETb TOYHO Tak XKe, Kak 1 paubwe Oco-

Goro BHo2 cuMMerpHeil ofnanaer KBajipaT—ero Moo
osepHyTh Ha 90°, u on cHoBa GyneT BLHINALETL TaK Me,
kax u npexae. Masecrustit matematnk [epman Beilan ')
NPe/UIOKH NpeKkpacHoe onpejienedie CclMMerpuH, Co-
FAACHO KOTOPOMY CHMMETPHUHBIM HA3LIBAeTCH TaKoh
fpeamer, NCJTGPHFI MOMENO KAK-TO N3MeHsTh, Nnoayudsd B
peaysbTaTe TO e, ¢ wero BW Hayanu. llmerno B 3TOM

1) Fepman  Befik — nemeni mavemarn (18851955 o),
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CMEIC/IE TOBOPSAT O CHMMeTpHu 3akoHon usawk. [lpu
ITOM Mul HMEEM B BIAY, UTO (PHIHYECKHE SAKOHH HAN
cnoco0bl X MpeicTaBlieHksi MOXHO HAMEHSITL TaK, u4To
570 e OTPANAETCH H2 HX CACJCTBHAX. JTHM CBOUCTROM
(uautecknx 3aKONOB ME H 3aiMEMCs B IAHHOH JeKIHH.

Ilpecreinuny ApAMepOM CHMMETpPHM TAKOTO poja —
H BEl cpasy noliMete, UTO 3TO COBCEM HE CHMMETpMSA npa-
BOTO il JIEBOIO, — MOMKET COyKHTh CHMMETPHS OTHGCH-
Te/LHO TIpocTpancTiernore pepenoca, Bor uto mbl nme-
em B Buay. Ecnn nocrponth A106y10 YCTAROBKY W nphk ee
MOMOLL NOCTABHTL KAKOI-nHBYIL ONbIT, 4 3aTeM B3IATDL
H NOCTPOHTE TOUHO TaKyI0 ¥e YCTalnoBKy s TOUHO Ta-
KOTO e SKCMepHMEeHTa ¢ TOMHO TaKum Xe oGbeKToM, 1o
B APYrom Mecrte, He 3/€ch, a TaM, T. €. NPOCTo NepeHecTH
HAW ONWIT B JPYrylo TOYKY MPOCTPAHCTBA, TO OKAMKETCS,
4T BO BpeMs oBoHX ONMHTOB NPOUCXGIOHT B TOYHOCTH O/1H0
H TO Xe. KOHE'-]IIO, aTo yToepijielne He HYMXWHO noiH-
Math cnukom ynpouenHo. Ecau Gul 7 Ha camom aene
NOCTpOIN  3flech, Fae f celMac CKYy, Kakylo-uubyab
VCTaHOBKY, @ 3aTeM TNonuitajncsy nepenectH ee ua 6 M
BAEBO, TO OHA BOULIA G B CTEHY, CO BCEMH BLITEKAIO-
wuMiL orciofia nocneacrensimu. [losromy, roBopst o cnm-
METPHE OTHOCHTENLHO NPOCTPAHCTBEHHBIX HEPEHOCOB, He-
o6XONNMO YYHTHIBATL BCE, WTO MTpaeT B IKCTepHMenTe
CyllecTRenNylo podibk, H MNEepeHoCiTh BCE 3TO DBMEcTe C
yeradookol. Boabmen, Hanpemep, karyo-uuGyis cuere-
My € MAFTHHKOM # monpoGyeM mnepeHecti ee Ha 20 Tul-
cAY MHAL BnpaBo, fcuo, yto cucrema He ByAer pabo-
TatTk NPABHJILHO, TAK KAaK MARTHURY HeoGXoinMoe nprrsHE-
wenne 3eman. Ho ecaw npeacrasurh cele, MTO BMecTe
€ YCTAHOBKOH 5§ Nepenouly W HaIly naadery, TO cHCTEMa
Gyner paGorath no-npexuemy. B tomM-10 M meno — nymx-
HO TepeHoCHTb Cpasy Bee, UTO HMeeT XoTh Maneiiuee
aHauenie. 310 NpaBUAO 3BYYMT NOBOALHO Heneno. B ca-
MOM Jlefie, MOHCHO TMPOCTO TepenecTH IKChepHMenTanl-
HYK) YCraHOBKY, a Edin oHa He 33|)350Ta01', CKa34aTh,
HTO MB!I MepeHeciH eille e Bce,— Il Bbl OKA3HBAETEChH
npashl B B TOM, il B Apyrom cayyae. Ho Ha caMOM nene
910 He Tak, HGO BOBCE He CAaMOOUEBHAHOD, YTO ME 006a-
3arensiio Gynem npantl. Hurepecueilisee csolicreo rpH-
poaki KakK pas u 3aknodaercd B TOM, 9YTO BCeria
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yAaeTcs nepeHecTH KOCTarouno MatepHana, YrobH yeranos-
Ka Rena cefis, KaK M panbiic. A 9710 yiKe le nycrHe cioBa.

Mue xotenocch Gbl Ha NpUMepe nokasarb, HYTO STO
yTeepkaenne npasuabio. Bosumem B kauectse namoct-
paupn 3aKoll BCEMHPHOTO THTOTEHNS, YTDEpIKaalouLmil,
4TO CHAA B3aHMFOTO MpHTSNCEHHA ABYX Ten ofpathHo
nponopuHoHalibia Kealparty paccrosilis MeH Ly HHUMH,
Hanom#o, 4yto TeNa peardpyloT Ha CHAY H3MeHCUHeM
CKOPOCTH B Hanpasneuun cunu. BossMem Temeph nBa
Tead, CKamen, naanety, apautannlyoca soxpyr Conuna,
H HEpeHecem 5Ty napy B Apyryio uacrs Beeneunoit. Pac-
CTOSHHE MeXAY HHMH, eCTECTBeHNO, He HAMEHNTCsA i, Cie-
ACBATENLHO, He H3MCHATCH H AENCTRYIOUIHE MeM Ly HHMH
cunil. Bonee 1oro, B HOBOI CHTYaUKH COXPaHUTCS I CKO-
POCTh ABHMKEHHS I BCe NPOnopuiy nNpoHcXo/iailnXx HamMe-
HeHuit, ¥ B 0fiHOI cuereMe Bee Oy/ieT OPOMCXONNTL TOMHO
TAK ¥e, KAk 0 B Apyroil. ¥Yie 70, 4TO B 3aKOHe BCEMIp-
HOro TATOTEHHA HCNOAL3YETCA <«paccrosHHe MEH{LY JBy-
MA TeJaMu®», a He KaKOe-TO pacctosHue no lledtpa Bee-
nennodl, NoKadLBAST, Y10 STOT SAKOH JIONyCKaer nepe-
HOCEL B TPOCTpanCcTRE.

Bor B 3toM 1 3aknoyaercs oaHa M3 CHMMerpHit gus-
SHYECKHX 3:8KOHOB — CHMME'i'pIIH OTHOCHTENBHO NpocTpa-
eTBeHHbIX nepeitocos, Jlpyroe cBOMCTBO CHMMErpHy Cpsi-
3400 C TeM, HTC s (pHH[lH?CHHE FAKONOB He CyllecCToeH-
HEl ¥ CABICH B8O BpeMmenu. 3anycTun NAAHETY BOKPYT
Conuua v onpegenennon panpagnenns. M npesnonoxnm,
YTO MBE MORIIE GHl 82NYCTHTL ee e cHopa na 2 waca win
Ha 2 rofia nos3xe, sanyCTuTh CHOBa C caMoOro Havana
TOUND TAKHM He (!5!]330&! NPpH TOUHC TAKOM iKe HCXON=
HOM pacnonomenut maanetst p Coguua, Kak 1 npu nep-
BomM sanycke. Torna sce Gymer NpONCXOMHTH TONHO TaK
e, KAK U B MEPBOM CAYYAE, MOCKONLKY BHOBb 3aKON
BCEMHPHONO THrOTEHUA TOBOPHT O CKOPOCTH H HHFLE He
Nonbayercsl nonsTiieM abcoioTiore BpeMenH, B onpene-
JIEHHBI MOMENT KoTOporo HeobNOmuMO Hauarth n3Mepe-
tug. [lo COBECTH TrOBOpPH, HMEHID B 3TOM KOHKpPETHOM
npuMepe Mbl He oyeHt ypepeHs O cnpasepiHBOCTH HAa-
WHK yrBep¥Aennii. Korga M roBOpPIVIH O 3ag0Hax rpa-
BUTAIIHH, MBI ynoManynn o BOIMOIKHOCTH #H3MeHeHHs
THaBHTAUMOHHEIR CHIL BO BpeMenu. A 3to ostauano O,
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g1 HAIUe HI]E.U.HU\HOHIEHHQ O JACNYCTHMOCTH C/IBHIOB BO
spemeny Hepepno. Benn ecau rpaBHTauuoiHias NOCTORH-
Has ‘-IEPE3 MHJLTHE L JET OKAXETCN MEenbllue, HeM ceH'Iac,
TO HEBEpHC YTBEpXKAaTh, YTO Mepes MUANHapH JeT ABH-
JeHne Haiix IKcmephMentanbHnx naaner n Comnna
Gymer ToYHO TAKMM e, Kak H CerojHs. Ho, Hackoabko
MBl 3TO 3Hzem ceiiyac {a 5 TOBOpIO 3fech O 3AKOHAX
@USHKH B TOM Biile, B KAKOM OHH HaM H3BECTHEl Cero/i-
H#l, — XOTH, noBepLTe, (e oTkaszancs Obl OF BO3MOKHOCTH
MOTOBOPHTH O HHX € NOINIKI 3ABTPALIHEro jHA), CABNT
RO BpeMeHy Ile HMeéer IIKAKOro dHaYeHus.

MapectHo, 4T0 B OJHOM OTHOLWENHH 5T0 Ha caMoM
nene He TaK. D710 BEPNO AHllbL B TOM, YTO KacaeTcs 3a-
kouos ¢uankn. Ho dakth (a2 oun MOTYT CHALHG pacxo-
ANTLCH € N3BECTHLIMY HAM SAKOHAME) CBHIETeALCTBYIOT,
no-BUAKHMOMY, O TOM, HTO Beenendan nmeer onpepene-
Koe HayaJo BO BpeMeiH H 'to cefac sra Beenenkan no-
cromimo pacumprercs. Moryr ckasath, 4To 3jech MH
ToMe MOJMHE BOCHPOM3BOANTDL 4reorpadpieckyer ycio-
BHS, KAK i NPH NPOCTPAHCTEENHBX nepeHocax, KOraa Mu
l!hl]-l}')l(}],&l'll.d BLITH TIE]]EIWICIITI': Hé TONLKO ycraucany, no
i Bee octasnbiioe. B TOM JKe CaMOM  CMBICHE MOMHO
YTHePMAATE, YTO JUIH MEpencca BO BPeMeHH CnpaBe/ni-
BO aHanOryyHoe NPaBHA0 H 4TO HaAM HYKHO CMEHATb
BO BpeMeHH npouecch paclunpenns Beenenuol Bmecre co
peen ocranbunin. Toraa mer fomwibl Ouan Gel NpoBO-
NNTH Hall BTOpoH JKCEpuMEeHT, COBKrasi BO BpeMeHH
momelt poviuenus Hawein Beenenmoft. Ho we nam co-
anapats Beenedusie, Ha ator npouecc Mul He MOeM
OKA34ThH HUKAKOTQ BAHSHNS, I MBI He MOMeM [aie 00-
AYUHTD IKCINEepHMEHTAILHENM NYTeM XO0Th Kagoe-Hnbyib
npeacrabaeiivie o nem, ITosTOMY HaCTONBKO, HACKOIDKO
3T0 KACALTCH TOUNHWX HAaYK, Mhl lHyveroc e MoOxeM CKa-
sath Mo stoMy nosepy. Ilpocro-nanpocro jieno B TOM,
470 YCNOBHS cylilecTBoBanus BeeneHHol, mo-BHANMOMY,
MCHFIOTCH BO BPEMEeHH W rajakTHKy HefipephiBHO yaa-
NSIOTCA APYF OT ApYra, TaK 4To ecan Ol B KaKOM-HUOY/LL
nayuio-QanTacTHieckoM poMaHe Bbi NpOCHyJMch rAe-T0
B HeuspecTHOM OyAYUIEM,TO, U3MEpPHB CpeiHHe paccTaf-
HUSL MeXy TanakTHKaMu, Bl CMOF/N Obl y3naTb, O Ka-
KOM BPeMeHH HJleT peyb, ST0 3HAMHT, YTO ¢ TedCHHEM Bpe-
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sennn Beepemas He Gyer BRINAJETh Tak e, KaK oHa
pLIraoHT cefiqac.

Onnako Cero/iis TPUHSTO MPOBOAHTL TPaHb Mexay
(hN3HYecKIMY 34KOHAMH, KOTOPEIE MOBOPAT O TOM, KakHM
5}'.1'1ET JBIMKENHE, ecnl OHO naianocb nNpH OHDEJI.EJ'IEHHHX
VCAOBHAX, H YTBEPMIEeHUAMH O TOM, kai Guna coajlaHa
uawa BcenenHas, NMOCKOALKY © NOCTEIHEM MLl 3Haem
copcem Mano. OOBMNHO CYHTAIOT, YTO ACTPOHOMMMECKaS
HCTUpl{ﬁ, I KOCMOroHHYeCKda s TeoOpMs, — 370 He coBCcem
TO JKe, YTo saKoHu ¢uaukuy, [lpasjpa, ecan Bel crnpocuTe
MeHs, B YeM TYT pasiila, To 7 OKamyCh B 3aTpPYILHH-
renpion noaoxenun. Camas xapaxrepnas yepra (usu-
yecKere 3gkoHa — 3TO eroc 06!_'U.HOC’]‘I:, Ho eca Ha Genom
cpeTe cylecTeyer 4To-HubGYAL AeicTBlTENbHO obutee, TO
sto Qaxt pasberanns BeeX HebGechbix Tea. [losromy
He 3lalo TOYHO, B 9eM Tyt pasuwna. Ecan xe yonoskth-
CH ue UﬁpauzaTh HHHMBHHA Ha Mpolecch, cBH3aHHLIe C
poanpkHosenner Beeaeunolt, 2 Opath AKILL HACTORLLNE
(hianyeckie 3aKOHL, HIBECTHHIE HaM, TO CABHT BO Bpe-
Menuy ne Oyier urparh HNKAKOH poJn.

[Mpueenem ellle HECKOJNBKO NPHMEPOB 3aKOHOB CHM-
merpun, Onud 13 HuX CBASEH ¢ QHKCHPOBaHHBIMKY Npo-
crpancTeeHibMH nosoporami. Ecau npesoguth Kakoii-
Au60 ONLT ¢ YCTAHOBKOM, NOCTPOeHHOMN B KakoM-HUGYAL
onpeflesenHOM MecTe, 8 3aTeM B3HTL JIPYryio TOYHO Ta-
Ky e ycraHoBKy (BO3MOIKHO, nepeHecennylo B Jpyryio
TOUKY NPOCTPaHCTBA, re noceoboaHee) w NOpepHyTh ee
TaK, YTOOR BCe €e OCH HMeal APYTYK) GpHeHTAUHIO, TO
yeranoska Gyaer paborath TOMHO T2KHM e aGpa3oM, Kak
H paHbllie. Koxeuno, NpH 3TOM HaM CHOBa HY/HO MOBep-
HYTE H BCe OCTallLHOe, Cyl.!J.E!CTBEI'III:Oe Ans EHC.I‘IE[JHMEHTEI.
Ecay peub mper 0 ACAOBCKUX 4AcaX M Bbl NONOMHTE HX
na 6ok, MASTHHK NPOCTO YTKHETCA B CTeHKY (yrispa H
yacw cranyr. Ho ecin Bmecre ¢ vdeamu NOBEpHYyTh H
Bemmo (kotopas M TAaK BCe BpeMms NOBOpaunBaercs),
qack OyAyT WATH TO-TPeKHeMY.

MatemaTnueckoe onHcanHe 3710l BO3MOXHOCTH MOBO-
poTa npeicTaBAseTcH AOBOJLHO unrepechHniM. [lns Toro
YTOGL! ONMHCAaTL, KAK NnpoTexaer KAKOH-NHG0 mpolece, Mbl
NOAB3YeMes YHCTaMM, MOKA3LIBAIOUMMHE, O KaKoM mMecre
Wier peus. D7TH dpcha HAIBBANOT KOOPAHHATAMEH TOMKH,
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M HHOTA@ HaM npuxogures Oparth TPH uHCaa, MOKashi-
BAIOIMX, KAK BLICOKO HAJ HEKOTOPOl MJOCKOCTLIO pac:
nonoMKena Halld TOUKA, KaK AaJeKko Ona Bnepens WiH
ezagu (ecan wicno oTpHUATENRNOE) OT HAC Il HACKOILKO
OHZ CMEHleHa OT Hac Bnpaso wau Baeso. Te, KTo 0L

P,

®ur. 23 a— nonowenne ToNKN P OTHOCETENLUO MENUS Xa-
pal{TE'pllByel‘Cﬂ p_l?l)'ldﬁ HUHCAAMH X K }'; YHCAD X TOKAIKBACT,
HACKOALKO JIANEKD BACPEN YUINA OT MEHR TOHKA P, a uucho y —
HACKOALKD OHA CHMEMICHA BAEBOG, 0 — TONCKEHNS TOH We ca-
MOH TONKH P XapaKTEPH3YETcH JIBYMH JpYTMMH  SHCAAMU,
€Al B CTOM Hia MpEMHEM MECTE, N0 NopepUyAcHE B CTOpPOnY

8 Hpwo-Flopke, suaior, uro ycrpoenhnasi TaKHM 0OpasoM
nymepauus youil ouens ynoGea, waW, tounee, Omna
yoobHa [0 Tex Mop, TNoKa He H3MeHunu Hassauue
Ulectoir asermo. [Nosopor B npoctpalicTee ¢ MaTeMaT-
yeckOfl TOMKH 3peHHs BHINISAHT CAeAYuiMM ofpadoM.
Ecny st yKasbiBalo nosoxelniie HeKoTopoit Toukh (Qur. 23),
coofiilas ee KOOPAHHATH X W Y, a Kro-TO ApYyrof, no-
HEPHYBUIHCE JTHUOM B CTOPOHY, 3anaer nonomeHpe TOUKH
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koopaunaramuy x° W Y, onpeneneHHbLIMH OTHOCHTENLHO
€ro coBCTReNHOro NONOXeHH , TO, KaK Aerko BHAETH, MO
KOoOpARHara X npencrasaser coboil «cMech» abeMx KoOOp-
ANHAT, BHMUMCAEHHBIX ApYrum rabnoparenem. Dopmyna
npeoGpasoBanlisl TAKOBA, YT0 KAKAAA KOOpAUHATAE X U Y
Npespauiderca B cMech JABYX Koopaunat X u . Tak
BOT, 38KONN NPUPOAL AOKAEN GHTh TAKUMIL, 9ITO el
CMEWATE KODPJMHATE nogobHuIM o6pasoM 1 NOACTEBHTL
NCAYYeHHbIe BHIpaMeHUs B ypapHeHWs, 3T ypasHeHus
AOMAHE coxpansts csoil Bug. VIMenno B 3TOM COCTOWT
MaTeMarHyeckoe NpoRaienie yKkazaunol cummerprn. Bl
3anicuLBaeTe ypanHeHHsl B OnNpejenelHuX CHMBONAX,
3aTeM HaXoAHTe Crocol 3aMeHt! 3THX CHMBOJIOB X M Y
Ha HoBHle X' W Y, KaMm /il U3 KOTOPHX CBA3aH CO CTa-
pPEIMH ¥ W ¢ onpefienentoil GopMynoll, H nocae saMentl
ypapHeHs HO']"IPE‘)]{T-IEMY BLIFASAAT TaK, KaK 0 padblic,
pPa23Be MTO ¥ X H I DOSBHIAHCL WITPHXM. A 3710 B KOHey-
HOM clere OsHawaer, yTo ApYyroil HaGmolatent YBHANT
Ha CBOeH YCTAHOBKE TOuIO TO e, YTO A BHIKY B CROEI,
XOTH OHA ¥ NOBepHyTa.

[Npuseny euie ofNH OueHL HHTEpecHWHd npuMep 3a-
KkoHa cuMMerpun. OH cBfizaH ¢ PaBHOMEPHBIM [IBHINE-
Huen no npaMoil. Cupraercs, 4TO 3aKOoHHl (PH3UKH He
MeHSIOTCS NpY paBHOMEPHOM JBIRKEHHE N0 ApAmoi. 3To
yTBEpKAeHHe NOAYYWIO HAUMEHOBaHHe NPMHUUNE OTHO-
cHTenbHoCcTH. BoshMenM RocMudeckuil Kopabab, Kakoe-
HubyAb yeTpolicTEO B HeM, BHINOMHSIONee OlpejgaedHyn
paboTy, ¥ BO3bLMeEM JIpyroe CoBepllelHd Takoe e
yerpoHerso, YCTaHOBNEHHOE 3Jlech, Ha Jemne. Toraa,
ecii KocMHyeckull Kopabab GyHer ABHraThes € NOCTOMH-
Hoil ¢kopocTblo, HabGmonaTens na GopTy kopabas, Hay-
Halolluit nopeneHHe )'t:rp-:;l”{cma. HE 3aMeTHT B HeM HH-
Yerc HOBOPO 10 CPaBHEHHIO cO MHOfL, naGioaaloumum no-
Be/leHHe HenoARHIKHOrO yerpoiictea na 3emne, Korewno,
ecin aBHAYLIMics HaGaoaaTens BHOAAHET B HAJOMI-

HATOP HAH HAJETUT HA KaKoe-TO NpensircTene, 570 CO-

peen apyroe peno. Ho B ocranbnom, noxa o JABHMKETCH

€ NOCTOSHHON CKOPOCTHIO Mo NPAMOil, 3aKOHH (QUIHKN
KaXyTCH eMy TOMHO TakuMM e, UT0 H MHe. A pas 970
TaK, 7 He MOTY pelliNTh, KI0 e H3 HaC ABHIKETCA.
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fpexcre yem HATH Aaablue, Mie xorenock Gbl noa-
YEePKHYTH, 4TO BO BCeX 3TMX npeolpasoBaliifax W Beex
3THX SaKOHAX CHMMETPHH MLl He FOROPHIH O nepeHoce
Beenennoit s uesom. B ciyuae COBHTOB MO BPEMETH TO-
BOPHTH O TaKOM CHBHIe [JIH BCEX INpoueccon Beeneniini
siaundo Oul poo0ule Huuerc He ckazarb. TOUHO Tak e
HeT HHKaRoro pasyMHOro COAGPXMaHHA W B YTBepRILeHHH,
yr0 eca Gul MoxHo Ouao nepedectn vewo nawy Beenel-
HYI0 B JApYyroe Mecto B NPOCTPAHCTBE, HHUEIO He HIME-
HHjgoch 6Ll 3amMevaTeNLHO BO BCex STHX 3aKoHaXx BOT
YTO: C/IH B3ATL KAKYIO-TO YCTAHOBKY H AEPEHeCTH €e B
ApYro¢ mecro, yOeaHrben B BHITOAHEHHH lenore pagd
}'C-FIOBI{E"I H NepeHeCTH TYAa e AOCTATOMHO AONOMHUTEbL-
HWX YCTPOHCTB, TO GHAMETCs, 4TO HAM VAANOCh Bhle-
JUTL YacTh Haulen BeenenHol K nepemMectith e¢ OTHOCH-
1eNBH0 OCTaBUIeHCH YyacTH, W 370 HEe NPHBOANT JL/18 Ha-
G1012eMOro ABAeHHA K KakuM-110o nocisicTeusM, Bee
OCTAHETCS, KaKk M padblle. B cnyude npuHuuna OTHOCH-
TeJBHOCTH 3T0 3HAYNT, Y70 TOT, KTO JETHT B KOCMOCe No
NPsMoll € NOCTOAHNGH CKOPOCTLIO OTHOCHTENLHO cpes-
Hero moaoxenysn naimelt Bcenenuoli, He 3amMeTHT HHKA-
KHX Npu3Hakop cooero apwwenun. Muave ropops, onbl-
Thl, NOCTABIEHHLWE BHYTPH ABHAYLIErocH Teda M HE CBA-
3aHHbIle ¢ BRIVIALBBAHMEM B OKCOWEKO, He [Ne3BoasiT
ofnpefiediiTh No KaKiM-anGo npH3Hakam, ABHXeMcH Al
Mbl GTHOCHTE/ILHO BCeX 3BE3A B COBOKYTHOCTH WIH HET.

9ro yreepmaente Obyo Bhepsbie Bhickazano Huwro-
HoMm. BosbMem ero 3akod BeceMHpHOrO Tsrotedus. Ox
YTBEPIKAAET, UTO CHAL BIANMOAGHCTBHA MEMLY Maccamu
0GpaTHO NPONOPUHOHAJIBHE KBAAPATY PACCTOSHHA MEx-
Y HHMH H YTO Ka)ias CHNa Be3pIBaeT H3MEHEHHe CKO-
POCTIL. anﬂﬂﬂﬁO}KllM Tenepbk, MTO MHE yhanock no-
CTPOMTL TEOPHIO /BHIKEHHS nnaHerhl, Bpanldiomeicn Bo-
Kpyr uenoasikuoro Conmua, a MHE XOMETCH BHSACHHTH,
Y70 MPOUCXOART C IUialnerol, Bpallaouleics OKON0 JIBl-
wyuerocs Coanna. Bo sropom cayuae Bee CKOPOCTH
OTJIHMHBI OT TOro, 4YTo Haﬁmonae*n:ﬂ B nepBom c.flyllae,
K MX CTApHIM 3HAYCHHAM HYMKHO npnGapHTbh HEKoTOPYIo
MOCTOSIHHYIO CKopocTh. Ho Ham 3akoll collepMuT yTeepix-
AeHHe MUk OTHOCHTeNIBHO UIMEHERTLT CKOpPOCTH, & no-
3rOMY Ha CaMOM jene NoJAyuaeTcs, YTO BCe CHA, jef-
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ciByoIHe Ha naadery Henoasmxnoro Connua, B TOY-
HOCTH Takwe nle, KaKk W Ans nnavers apehdyloniero
Connna, u, CJIeAOBATENLAO, BCE M3MeHeHHAs CKOpOCTH
nas obenx nnaver onuHakombl. [Tostomy moGan ponoi-
IHTeIbHAT CKOPOCTh, C KOTOPOH Mbl HauulaeMm BO BTO-
poM cayuae, COoxpaHseT CBoe JpaueHye, i BCe H3MeHellHs
CKOPOCTH HakanIupaloTes nomumo sroro. Okomyateab-
HBWA pe3ayiuTar TakiX MaTeMaTHHYEeCKHX paccymaeHHN
FOBOPHT, 4TO eciay A0GABHTL BCEM Tenam MoCTORHHYIO
CKOpOCTh, TO OHH OGYZYT nO-npexHeMy NOAMUHATECA B
TOUHOCTH TéM Me 3daKoHaM, UTo H paHhIﬂE. Bor MosToMy,
H3YUAA CONHeYHYIO CcHCTEMY M TpaekTOpPHH JIBHIKEe HHF
nndaner sokpyr Conimiga, Mb HE MOMKEM pellHTh, 1leno-
apikno au Consne orHocHTe/bHO Haleft Bceenennoit
HJAH GHO OBIKETCH, B cooTEeTcTBHH C 3aKOHOM Hywotona
Takoe phHMeHne CUJTHH.B HIKaKk He OTpaMaeTcs Ha NBH-
wenny naaver soxpyr Connua. lMosromy Hewron mo-
Gapnsa: «llpwikende Ten B NpPOCTpaHCTBE OTHOCHTEALHO
Opyr apyra ofHO M TO e, HEZABHCHMO OT TOrO, Heno-
JBUMHCHO I 3TO NpOCTPabHcTBO OTHOCHT&NLHO 3BE3JL HIIH
NBHKETCH Mo NpsMoil ¢ NOCTOAHHON CKOpOCTHION.
Bpemsi wno, # nocae HblotoHa GbiAH OTKPHTHL HO-
Bhleé 3aKONIL, H B HX HHCTE 3aKOHLI SACKTPOAHHAMHKH
Magkcpenna!). OpHo u3 cheficTEHI 3aKOHOB 3JEKTPOJM-
HAMHEH 3akKAOMEETCH B TOM, YTO LOAXKHE CYU-[ECTB[}BETI:
BOMHBLI, 3NKTPOMArHiTHIE Bonil (CBeTOBLIe BONHL MO-
FYT CJAYHHTD HX TPHMEDPOM ), KOTOphle paclpocTpaHafich
G co cropoerbto 299 792 ka/cex, un Goasilie, HH MeHbIIe.
To ectb umenno 299792 jpafcex, uro Gul Tam uu OLLIO.
Ho Torpa werpyino peliuth, YT0 e HaXoAuTCH B MOKOC,
A UTO ABHMKETCH, TAK KAK 3aKCH, COrfacHo KOTOpOMY
CBET pacipocTpalsetcst co ckopoethio ~ 300000 km/cex,
HaBepHska (CNepBoro B3TAs/La) He TakoB, 4YTOOI NO3BO-
JTE HabmoaaTeN0 ABHraTheA Ges KaxuxX-~1nbo BHAHMEX
uamereninit. OuesnaHo, He NpaBja JIM, YTO ecny BhH Ha-
XOAHTECh B KoCMuYeckoM kopalbfe u JfeTiTe €O CKO-
pocthio 200000 kat/cex B Kakom-TO Hanpaplenuy, a #
ocraiych Ha 3emye W HANPaABAIO NYJOK CBeTa, pacnpoct
panmowiicss co ckopoctbio 300000 katfcex, vepes Ma-

1) Mwefine Kaenw Maxcuenn — nepeadl npotheccop sKCrignpHmeH-
Tanuson Qusmn s KemGpiosokon yrnnepeiniere (18311879 rr.).
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MeHLRYI0 ABIPOYKY B Bawei kaGide, TO, NOCKONbLKY BB
JiBHKeTech co chopocreio 200000 sat/cex, sam Gyaer ka-
3aThCH, UTO CBeT [:I.BC:ITPDC'TPEHHETCH JHUE €0 CKOPOCTLIO
100000 xat/eex. Ho, kax BuIsicHHAOCD, ecin AeHCTBHTENL-
HO MOCTABHTL TaKoil akcnepument, 170 Bam Oyaer ka-
3aThCH, Y4TO CBeT pacnpocTpaHsiercl co CHOpOCTLID
300000 katfcex oTnocurentno pac, da MHe — YT0 OH pice
npocTpausercs co ckopocrbio 300000 xam/«ac otHOCH-
TenbHo meHs!

HB.!'.EEHHH NpHPOABL HE TAK-TO NPOCTO NOHATL, H ONH-
CalHbiil SKCNepHMEeHTANbHBIN (AKT HACTGILKO NPOTHBO-
Peqln 3fpaBOMY CMLICAY, YTO ¥ cefiyac elite HaXoAsTCH
MonH, ne pepAume B 10T pesynbrar! Ho pas 3a pazom
OMNBITH NOKasdan, YT0 CKOPOCTE PACHPOCTPRHEHHA CBerd
pasia 300000 xm/cex meaapucHMO oT TOrO, Kak Guerpo
MLl camu ABHXemcs, BosHukaer Bonmpoc, Kak MWe 370
Moer GbiTh. DiHuireiin, Tax mekak u [Tyankape!), no-
HAJ], YTO efrHHCTEeHHoe o00bacHeHHe, NO3ROISIOIEe LBYM
ABHIKYLLIMCS  OTHOCHTENLHO JApyr JApyra Hadswonares
A5M Moay4ats OANHAKOBoe 3HAYEHHE CKOPOCTH CBETa,
3aKknbaeress B TOM, 4TO HX BOCnpHATHE E]JEMEHH H
MPOCTPAHCTBA HEOAHHAKOBO, MTO HAChl KOCMHYECKOrG Ko-
pabns gyt be Tak, Kak Ha Jewae, n T. n. Br moxerte
soapa3autk: «Ho ecan yace BCe XKe MAYT M A, HAXOMACH
B KOCMHUeCKoM xopalne, crany nabniofarth 3a HUMKE, TO
5l CMOT'Y BEAMETHTB, UTO OHM orcraloT». Her, He MoXeTe,
Hachl BANIEr0 MO3Ta Takme OYAYT WATH Meanennee 0fbi-
norol BoT Tak, npenycMoTpeB COOTBETCTBYIOLLHE H3MENe-
Hus aGCOMIOTHO BCEX NPOoLeccos, NPOHCXOAALINX B KOC-
MHUECKOM Kopalide, Ynanoch COUHHHTL TEOPHIO, B COOT-
BETCTBHH C KDTD]ZIUﬁ CKOPOCTEL CRETA B KOCMHYECHKOM
KopaGne pasga 300 000 KoCMHTECKHX KUJIOMETPOB B KOC-
MHYECKYIO Cexyhjy, a sleck, na Jemsae — 300000 monx
KIJIOMETPOR B MOIO CeKyHAY. DTo oyeHb XHTpas Teopus,
H AOCTOHHO YAHBAEHNA YiHe TO, 4To NOCTPOHTH TAKY
TeapHio sBooblle oKazanoch DOSMOIKHBLIM.

51 yie ynomutian o6 OLHOM W3 CAECTBHI DPHHUHNE
OTHOCHTENBHOCTH, @ HMelHO 0 HeBO3IMOMHOCTH Onpefe-

191 2']' );(m-'*h Anpy Tlyanxape — fpantiyackul sMatomarak (1854 —
2T,
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e

. K npeoGXxomHMOCTH B
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ANTE MBHYTPH CKOPOCTD JIBIINeHNs no mpamofi. FlomuiTe,
B npeasiAyiiell JeKUHl PEYb U2 O JIBYX KOCMHYECKUX
kopaGasx A u B (pur. 24). B kaxnom xoHue Kopab-
ns B nponcxofwno Hexoropoe coOkite. Henopex, crof-
Wit NOCPEANKEe ITOT0 KopalbJs, YyTBepiad, UTo ABd CO-
GriTHa (X # ) B ABYX OPOTHBOROIGKILX RONuax ero
I\O[)Hﬁ.ﬂﬂ npoH3ouLIn DAHGB[.JEMEHHU,“ Tak Kak, Ccros mo-
cpe/ii Kopabas, OH YBH/ie/l CBETOBOH CHTHAJ O KaX /oM
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Tosomenue & momen,
wiaa B ysupes combitus,

Pur. 24

Toaomenue 8 momenT
COBBITUA,

M3 atuxX cobuThit opuospemenno. Ho yenonex, naxonams-
miMitcs B Kopa6ae A, ABUMYLIEMCH B 3TO BPEMS C NOCTO-
AHHOI CKOPOCTBIO MO OTHOMCHHIO K Kopabaio B, ypupen
0Ga 9TH SIBJEeNHs He Ccpa3dy, a cuavdalla X W YH TOTOM Y,
TaK Kak CReTOBON curdaj o coGHTHM X jollen 10 Hero
panpile, YeM CHTHAT 0 COOLITHH Y. ng,b O JlBHTancH
pnepesa. Bu supmre onpo us cuefcTBHE CHMMeTpiH OT-
HOCHTENLHO NPSIMOAKHEHHOrO ABINKeHHA ¢ NOCTOAHHOM
.CK{]]](JCTI:ID (TIIE CNnoBo GCHMMET}JHH:@ AOGNKHO O3HAYAThH,
YTO Bbl He MOJKETE PellnTb, Ybsl TOYKA SpPEeHHA MpaBHlb-
Ha); KorAa s roBopio, 4TO CoOHTHE MPONCXOAHT B MHpPE
«ceiyac», B 5TOM Her WuKaxoro cmbicna. Ecaw et ABH-
FeTech MO NPAMON € NOCTOSRHHON CKOPOCTHIO, TO CODBI-
THS, KOTOPHE KAMKYTCA BaM ORHOBpeMEHHLIMIl, 5TO HE Te
‘coOLITHA, KOTOPLIE KaMyTcs OAHOBPEMEHNEBIMI MHe, XO0TS
611 B ToT cambifi MOMEHRT, Koraa i HaGnofaln OUHOBpe-
‘Mefitbie cOBBITHA, Ml ¥ HAXOMWAHCL b ofHOl Touke. Ham
e yaacTes AOrGHOPWTLCR, YTO CACLyeT MOHHMAaTL 0OM
cnoBOM «cefiuacs Ha paccrosHmn, A 3TO NPHBOANT
KOPEHHOM HM3MEHEHHH HaIMX
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npecTanienil 0 NPOCTPAHCTEE H BpeMetn, ¥TOOR MOXHO
GL10 COXPAHMTL NPHHLUEN, COTJAACHO KOTOPOMY Wenhas
06HapyMHUTL H3HYTPH paBHOMEpHOE ABIKEHHEe No np#-
moir. Beab noayyaercs, yto € OAHOI TOUKH 3peHusi ABa
cOOHTHA KaKyTCs OIHOBPEMEHNLIMH, a C ApYroil — Hert,
eC/l OHM TPOHCXOOHRT HE B OfAHOM MecTe. a pBSHE[‘EHN
Ha onpejesieHloe paccroaHie.

Hetpyuio siners, 4TC 3TO ONeHb HaNOMUUaeT npeob-
pascBamie MpocTpaHcTBeHHWX Koopaunar. Ecan s Bera-
iy JIHIOM K aYAHTOPHM, TO PAMNa SCTpaji, Ha KOTOpoil
f HAXOXYyCh, OK43HIBACTCH HAZ OIHOM YpOBHE CO MHOH.
V tiee nocTosHHOe X ¥ Mensionpecs auatcnus y. Ho ecan
7 noseprych wa 907 4 nmocMoTplo Ha Te JKe CTeHLl, HO
yiKe ¢ HOBOH TOUKM 3peHHs, TO O4HA U3 HHX OKaXKeTCH
pnepesin MeHs, a ApYyras c3ajH, M MM COOTBETCTBYIOT
pasHble 3HaveHHR x. Touro TakuMm JKe oO6pasom jgea Cco-
OLITHA, KOTOpLIE ¢ OAHON TOYKH 3PEeHNd KaXyTcs OLHO-
ppeMenHBIME (OAHO U TO JKe 3nauenue [), ¢ ApyroH —
MOTYT KasaThesi MPOHCXOAfLUMMY B pasible MOMEHTHI
spemenn (pasubie suavenns 7). JIpyruMi caosam, Mbl
ofoGuiaeM 3fleck NOBOPOT B JABYMEPHOM MpOCTPAHCTEE, O
KOTOPOM peub liia pahslle, Ha caydyall NpoCTpaHCTEa H
Bpemeliy, 06pazyloUHx BMECTe UETHIpEXMEepHYIo BeeleH-
nyw. JloGapienie BpeMely B KauecTBe HOBOF KOOpAMHA-
THl K TPEM NPOCTPEHCTDeHILIM KOOpPAHHATaM — 3T0 HE
NpocTo MCKYCCTBeHELT npHen, kak ofbAcHsercs B Gonk-
[IHHCTBE HAYWHO-TIONYJASPHBIX KUNT, The rosopures: «Mut
noGapiyeM BpPeMEHHYIO KOOpANNATY K HpocTpaHcTBeH-
HEIM, MOTOMY 4TQ HEAL3s OrpaHdMMTLest  yKasanHeM
MECTOMONOIEHNS TOHKH, HYXHO CKazaTe elle M Korgas.
Bee sto BepHo, HO 310 1e npupeto Gbl eule k ofpascea-
HUIO HACTOSIIEro HeThipeXMepHoro mipa. J10 03Havano
6Bl MHWb TOACHGHTE pAioM ABe pasubie sewu. Hacros-
Ulee NPOCTPAHCTBO B M3BECTHOM CMLIC/AE XapAKTEpH3yer-
cf TeM, UTO OHO cyluecrByer camo mo cebe, He3aBHCHMO
OT Kagol-To yacTHoN BLGpanHehl TOUKH 3peris, W Korjia
ML CMOTPHM TOA PA3HLIMKH yTaaMi, ¥acTh TOLO, ITO «Che-
pefiit» HAM «C3aQH», MOKET CMEIIATLCS C TeM, HTO «Clpa-
pa» uaK «cjepa». Touso Tak Ke u TO, 470 «OGLIACH HIH
«Oyner». BO BpeMEeHH, MOMET HacTHYHO CMellHBaThcs ¢
TeM, Wro «raM» WaM <3neck» B npoctpancrse. [lpoc-
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TPAHCTBO 1 BPEMA OKA3WBAIOTCH HepasphiBHO CBA3aHHL-
mu mexay cobof. [locae svoro orkpuTus MunkoBCKH
3aMefH!, uTO «OTHBLIHE TpOCTpaHcTBO camMo no cebe u
BpeMs caMo no cebe AoMmEKHB o6patHThCsl B (PHKUHH #
JHILL HeKoTOpHIfl BHA coeauMHeHUs OOOMX AC/MEeH elie
COXPAHNTE CAMOCTOATENbHOCTbL®.

Jrum KOHKpeTHRNM npuMepoM H FaHHMAInCh TaK 1o-
!.l]JDﬁHO noroMy, 4TO 110 CYTH Jela HMEHHO OTCiona H
HauMnaeTcn HacToflee Hayuellhe CHMMETpHii (u3nue-
citnx saxonon. Vimenno Tlyangape npeinomud HCCIeno-
BdTh, 4T0 MOMKHO fenarh ¢ ypaBHCHHAMN, HC MeHns npi
stom uX Buna. Mmenuo emy mpunagnemur wies oGpa-
THTH BHHMaHHE Ha CBOHCTBA CHMMCETPHH (H3HUecKHX 3a-
KoHOB. B cliMMerpeH OTHOCHTENLNO MpOCTPanCTBeHHbIX
nepeHocoB, C/LBHFOB BO BPEMEHH H T. n. He Guuio acobaoil
rayeunbl. CHMMerpHsl e OTHOCHTEALHO panHoMepHoro
npaMonnnefiioro JBIDKeNNs O4elb HHTepecHa, W U3 Hee
RHTEKAIOT camMuie pasnoobpasime caencreus. bonee toro,
STH CIe/ICTBHST MCMHO PacnpoCTpaHaTh Ha 3aKONDI, KO-
TOPBIX Mbl HC BHAEM, Hanpnmep, npeanonaras, uro 97ov
MPHHLLHT CHPHEE,IIJHIB W Iaf pacnana J=MEI0OHOR, Mbl MO-
)eM YTBEpPMAaTh, NTO NMPH HX MOMOLIM NENb3R Y3HATH,
KkaK GHCrpo ABHMKETCH KocMuueckiil kopabab. A 370 3ka-
MKT, YTO MBI 3HAEM XOTh YTO-TO O 3aKOHaX p-ME3OHHONO
pacnaja, X0TH ¥y HaC HET HAKaKHX cRenenuil o ToM, HeM
Je, coOCTBeHNO, BHIZRIBAEGTCH 3TOT pacnal.

Y (usuuecKkHX 32KOHOB eCThb HeMaJo 0 JIpyrux
CBOHCTB CHMMeTpHH, W HEI{DTOPHE H3 HHX cOBCeM ApPY-
rore posa. §1 ynoMsHy TONHKO O Heckonbkux u3 Hux. On-
HO H3 HHX COCTONT B TOM, YTO OLHH aToM MOMHO JaMeHHTL
APYTHM, TOFO K€ THOA, H 3TC HUKAK He CKAXeTcs Ha J1i0-
Gom senennn. [MospoanTesblo cnpockib: «/A MTO 3HAUHT
oavoro Tuna?» M mpe ocraercs TOALKO OFBCTHTL, HTO
OAHOTHIHBe ATOMBEl NOZBONSKIT 3AMENATH QMIH APYTHM
Gea xaxux-1n60 nocnencranit! He npaspa an, cosnaercs
sreyarienne, 4ro (UIUKH BCE BpPEMA 3aHHMAOTCL Ka-
Koit-to GeceMbicyuueit. Aromst GulBaloT pPasnbX THIIOB,
1 ecdn BB 3amMennTe oAU ATOM AaTOMOM Jpyroro THNE,
TO YTO-TO H3MEHMUTCA, 4 eChan Toro e THid, 10 HHYEro
He H3IMEHHTCH, — W MB HHKOTAE Ne BhilieM W3 3aKoaio-
‘BanHoro kpyra. Ho pactosiliil cMbic] HAILEro yThRepi-
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JCHHA COCTOMT B TOM, YTO ATOMB ORHOIO THOA CHUECT=
GYIOT, UTO MOXCHO HailiTH TakHe rpynnH WAH KaaccH aro-
MOB, B KOTGPBIX 3aMeHa OLHOro aroma Apyrum He Gyner
HUMEThL HHKAKOro suadeHus, A TAK KaK KOAHYECTBO aTo-
MOB B JIOGOM KPOLIEYHOM KYCOYKE MaTepHH OleHuBAET-
ol uncqoM ¢ 23 HyJsiMM, HAM OYEHB Ba)KHO, YTO HEKo-
Topele H3 HHX OHHAKOBLI, 4TO He BCE OHM COBEPIIEHHO
paaauuns. Ha camom Aene oues BaXio, 4TO Mbi MOKEN
PAsAeNNTL MX HA KOHEWHOe UHEAO (HeCKOMBKO coTen)
PA3AHYHBIX THIIOB, 2 Pa3 »TOTaK, TOHaule yTBepIKAEHHE
0 TOM, HTO OAHH ATOM MOX<HO 3aMeH¥Th Ges KakHX-1H0o
nocaeictTeyil APYTHM, OAHOTHIIHEIM, HeceT cOBceM Hema-
a0 wndopmatni. Haubosee BaXKHO 3T0 407 KBAHTOBOMR
mexanukd, K comanenwio, s He mory OOBACHHTE STOIO
afiech, oTyacTH (M TOJALKO OTUACTH) MOTOMY, Hro JeKuus
npefHasiiadena ayAHTOPHE €3 MaTeMAaTHYECKOR HOAro-
toBKi. Ho W A5 NOATOTOBNEHHOTO YHTATEJS 3TO XHTPulil
ponpoc. B kBauToBolt MEXaHHKE YTBEPIKIEHWE, YTO ONHH
aToM MOJKHO 3@MEHHTL APYTHM, OJHOTHIHLIM, NPHBOAHT
K yauBureasutim cnencreusnm, OHo OGLACHAET CTPaHKOE
apgenue, HaGnOLaeMoe B JKHAKOM TeJHH, KOTOpLI Te-
yer mo TpyGam, He HCHBITHIBas KaKOro-nubo ConpoTHe-
A€HHH, NPOCTO Teuer cefe W Teuer, W TaK HUKOrfa W He
ocranapansaerca. Owo Aaike JEKNT B OCHOBE Beeil ne-
PHONHYECKOH CHCTEME! BNEMEHTOB H ofEscHAeT, OTKYAA
fepyTcs TE CHJb, YTO He AA0T MHE NPOBAAHTLCS CKBOSD
non. 3peck ® ne MOry ropopuTh 060 Been 9TOM NOAPOG-
HO, HO MHE XOueTCs NMOAYEPKHYTH BAMHOCTL HCCMELO0BA-
HHS  STHX MPHHILHEOR.

Teneps Bol, BepoATIIO, Yice YOEKAEHH, YTO BCE 3aKO-
Hbl (JM3UKK CHMMETPHYHE OTHOCHTENBHO JI00HX H3MEHE-
piil, Yrobel BB TAK HE AyMaad, f TpHBELY HECKOJLKO
nprmMepon. IlepBuil ua HuX — H3MeHeHHe macwrata. He-
BEPHO, YTO ECAH BH MOCTPOHTE OAHY YCTAHOBKY, a4 3aTeM
APYryIo, Kamaan Aertanh KOTOPOH GyAeT TOUHHM NGBTO-
PEHHEM COOTBETCTBYIOLUEH A€Tali TNPeuyluen ycra-
HOBKH W Oyfer ¢ielaHa i3 TOrO JKE MaTepHana, HO Tonb-
Ko B ABa pasa kpynuee, To ona Gyjer paforars TOUHO
TakuM ke oGpasom, uro u nepsas. Te, KT0 YikKe NPHBHK
HMeTh AeNo ¢ aroMame, 3HaT o0 9TOM, TAK KaK eciH
fi. yMEHLIDY YCTEHOBKY B JIeCsTh MHIIIAPJIOB pas, TO Ha
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HEE MPHLeTCH OKOMO NATH aTOMOR, 2 U3 NATH ATOMOB He
crenaellsb, HEII'I])HMEP. CTanKa. CG-EEI}U.IEHHU OYEBHAHO,
YTO TAK CHNLHO MBl HE MOJKEM Mensthk macuirat. Ho sto
OL10. SicHO H L0 TOro, KaK Hadaja NPOACHATLC S aromap-
Ha®m KaptuHa mupa. Boamoxso, BH BpeMAs OT BpemeHn
ofpalanm BHHMAHWE HA CTATLH B raserax, B KOTOpHIX
FOBOPHUTCH, YMTO KTO-TO NOCTPOHI CD()CIP H3 CIHYeR —
MHOFOSTAXKHEIN, ropasgo Gonee roTHueckuil, yem cammiil
roTHUCCKii Ha cobopos, v TAKoH uaawmbl o T. . TTo-
HeMy e MH HIKormga He CTPOHM TAKHX K€ HACTORLIINX
coBopoB M3 OrpoMHbix GpeBen, ¢ ToH JKe cTeleHnL) H3s-
HIECTBA, € TEM JKe BKycom K petansam? OTper Takos —
‘etdri Opl Bl MOCTPOHAN TAKOH coBop, To O okaszancs Gl
HACTONBLKO BHICOKMM W TAMKEAWM, 8TO pyxeyn Gn. [lal
& Bﬂﬂb MEIL SBGHJIH. UTO, CpaABHHBaH 0BE BELUH, HYHIHO ME-
| laTh BCe, UTO BXORMT B cucremy! Ha maneuvkufl coGop
) JACHCTBYIOT CHITH NPHTSANKENHs 3eMaH, TaK 4T0 AAA cpas-
. HenmA HeoOGxoaumo, utoGsl na Goakwoil cobop aeHcraos

BaJIH CUMBI 3eMAH, YBENHYeHHON B HYIKHOE “HCAO pas.
~ Svo euwe xyxe. 3emas GOALWHX pasMepos Oyner eiue
. CHibHEe NPHTSTUBATE, a4 TOrAa Baln Gafk#H W NOAABHO
CHOMAKITCH.

Tor akr, uro 3aKoHL (DHIVKH He OCTAIOTCH HeHs-
MEHHEIMI TpH W3MeneHHy Maciraba, suepepie G ob-
napywen [anuneem. Paccymnans o npodnoctn Kocreit W
Ganok, on mpusoaHn rakwe coobpamenns. Ecam pam
Tpelyiored Kocru Aus Gollee KPYNHOro KHBOTHOTO, KOTO-
poe€, cKa)<eM, B /iBa pasa BuIle, TOJWE W [JHHTee HOp-
MaJbHOrD, TO BEC 3TOr0 JKHBOTHOrO YBEJMHHMHTCH B BOCEMb
pﬂ3, H, CJNENOBATENLHO, BAM HYIKHBE KOCTH, HOTOPLIE Bhi-
nepxusasn Gul BochbMHKpaTHyI0 narpysky. Ho mpou-
HOCTR KOCTH SaBHCHT OT Pa3MepoB ee NMOnepeNHoro ceye-
HHS, 4 NOITOMY €C/IH BH YBENHUHTE BCE KOCTH 1O CpaBHE-
HHIO C NPeXKHHM BABA pasa, TO HX NONepeyHoe ceyeHue
YBeauuUTCs NTHUL B YETHpPe pasd, M, crefoBaTtensHo, OHi
CMOTYT BHAEPHHBATL AHUIL YETHPEXKPATHYIO HATPY3KY.
ero Kuure «Jluanor o fByX HOBHIX HayKax» BH Haiie-
€ pHCYNKH BooDpaaeMblX Koerefi THranTckoil coGaiu
OBEpLIEHHO ApYrUX nponopnuil. Mue kaxercs, Fanunei
‘ClMTan, 4TO OTKpHTHE STOr0 (aKkTa HECHMMETPHIHOCTH
S4KOHOB TPHPOALI OTHOCHTENLHO HM3MeleHus Maclutaba
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¢ MeHEEe BaAMNNOo, HeM OTKPLITLIE HM 3@KOHH JIBHFEHHH,
H HMEHHO MOSTOMY OH BEJONEA M TO, M JApYyroe B CBOKO
KHHCY €0 ABYX HOBHIX HAYKaxs.

Bor e ofin DpHMEp acHMMETpPHH 3aKola (hHAHKH.
Ecsiii Bbl BpAlIaeTech ¢ NOCTORINOM YIAOBOK CKOPOCTLIO
B KoCMuyecKoM wopabiie, TO HenpasuwisHo OO il
YIBEPKAATH, HTO Bbl STOFO HE 3AMETUTE. Hanpotue.
V pac maunercs rosopokpymenne. Tlossares n Apyrue
npusHaky: Bee npeaMert GyayT orfpolieHs K cTeHaM
enrpofeHoll cuaoii (HaswBaiiTe ee, KaK XOTHTE —#
HAJEI0Ck, UTO B STOIl AYAUTOPUH HET NpefoaaBatesed -
SHKN A0S MepBORYPCHHKOB, KoTophie saxoresd Oul no-
npapuTh MeHs). Onpenennrs, HTO 3emnn ppaulaercs,
MOKHO TIpY NMOMOLIH MAATHHKA MW THPOCKOMNA, # B,
BOSMOIKHO, CABILIAMH, 4TO B pasinyibix obcepBaTtopuax
H My3esX HMCHTCH MafdTHHRH Pyko'), Koropue cayxat
Ans pokasatensersa (pakta Bpaurenus 3eman Ges Ha-
Gmopenus 3a spesaami. Mu moXem, He BHrasAbBaA
napyxy, CKasartk, Yto Mbl Bpailaemcd C HOCTORHAEOI
YIAoBoil cKOpocTEI0 ha 3emue, MOTOMY 970 HPI TAKOM
NBOKENHH 3aKOHE BHINKH HE 0CTA10TCH HEH3MEHHBIMIL

Muorue yKaswiBaloT Ha TO, WTO HA camoMm nene Jem-
/1% Bpan(aercs OTHOCHTENLHO rajaKTHK, W TOBOPAT, 41O
ey OBl MB MOBOPAYHBAAH TATAKTHRY BMECTE C Jemeil,
10 aakoubl He usmenuanch Ge. Hy, s AHuHO He sHA,
yro npousolino Obl, ecan G ME MOINIH TOBOPAYHBATDH
pci0 Beenlenuylo, ¥ B Hactosillee Bpems Mbl jaxe He
anaem, Kak 34 3T0 BaATbes. TOUHO TAK XKe B HaCTOALEe
ppeMs y HAC HET TEOpPHHW, ROTOPas ONNCHIBANA Ol BNHS-
WHe ranakTHK Ha 3eMuble ABJenun Tak, urobul H3 nee
(ecrecTBeHBIM OOpA3OM, a He B PesyJbTaTe ofmana uin
HaTSIKEK) CJIeA0BaNo, 4TO HHepLHs BpalleHkHA, sthehek-
TH Bpallenys, CKaweM, BOruyTas Jopma nosepxuHo-
CTH BOAH BO Bpalaiiiemcs Beepke— BCE TO obbsc-
HAJOCH AEHCTEHEM CHJl, cOo3faBaeMbiX NpeaMeTamu, Ha-
XOASILHMHUCS B HeNocpencTnenHol GJH30CTH. [Toka ne
HSBECTHO, CHPABEANHBO STO WIH HET. Yro TaK AOJIKHO
6uiTh, rosopites B npuuuune Maxa, HO CnpaBeATHBOCTE
sTOro npHHUMNA eute He Obna nokasaHa. drcnepHMen-

1) ¥Kan Dyxo— dpannyscknfi pusug (1819—1868 rr.).
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TaJIBLHO TpOLle OTBETHTEL Ha Takue sonpocst, Ecim Mutl Bpa-
H@eMest ¢ HOCTORHHON CKOPOCTBIO OTHOCHTENLHO TYMaH-
HOcTel, natyiiogaem JTH MBl npH aToM Kaxkue-qindo cnenH-
¢uveckue ssenns? [la. A coli MBl IBHIKCMCH B KOCMHYE-
CKOM KopaGJie 1o HPEMOil ¢ NOCTOSHHOIl CKOPOCTLIO OTHO-
CUTE/BHO TYMAHHOCTEH, YEMAHM J1 Ml B 3TOM cliyuyaa
Kaxne-nnGo cnenndguyeckue apaennsi? Her. 3to coeep-
pieAHo pasnwie peiny. Hexpas yreepxaarn, YTo BCAKOE
apkenue orHocurenero. e B s1oM copepikanne npHi-
IHia oTHocHTENLHOCTH, O yTBepIKAAET JHllL, YTO HEllb:
35 OOGHAPYIKHTL H3HYTPH PaBHOMEPHOrO W mpsimoiupeli-
HOTO (OTHOCHTEILHO TYMAHHOCTel) ABHIKEHI.

Eite onnH 3aKoll CHMMETPHI, 0 KOTOpPOM $i XOMy 1o-
roBOPHTL Temeph, HHTEpeceH W cam no cebe, u cBoel
fcropueid. O cefAsan © BOOPOCOM O SCpPKalibLHOM nOpo-
crpancrentom orpaxenny. [lyers # noctponn Kakyio-to
VCTAHOBKY, CKaxem dack, a 3areM BOJAUSH NOCTPOMH]
JIpYTie uacHd, ABIsoUldecs 3epKaibHEM 0T00pamennem
nepeuX. Oy NOAXOAAT APYT K APYTY, Kak ABe MepHaTKH,
npaBas W JeBas; KaXKAas NpyxKHHa, KOTOpas 3aBoAMTCA
B OAHHX uACAX B ONHY CTOPOHY, B APYrHX Yacax 3aBo-
IMTCA B APYIYI0 W T. A, H 3aBoXYy H Te W ApYTHE HacH,
CTAB/IK0 HA HHX O/IHHAKOROE BpeM#A, W NycTs olp cele
uayr. Bonpoc— Gyayr /v oHi MOKaswWBaTh BCErAa OAHO
M TO Ke Bpems WiaW Her? Byger i sech Mexanusm oi-
HEX 4YacoB, KaK B 3€pKaje, MOBTOPHATh MOBEJEHHE [ApY-
roro? He 3Haio, kakoit oTBET HA 5TH BONPOCH TOKAMKETCH
BaM npasuibHEM. BeposrtHee Beero, nONOIKHTENLHEH,
Tak aymaer Godbligherso. Koneyno, MH He HMeemM cell-
yac B pHay reorpaguio. IMonkaysck reorpagiuiel, Mel MO-

em pasofpatnesd, TAe npaso H rae Jeso. Mo mMoxkenm

CKasath, HaNpHMep, 4WTO ecAu MH HaXxopumcs so Puo-
puse u nosepuemcsi aunom K Huo-Fopky, 1o okean

OR@Mercs y HAc cnpasa. J710 MO3BONAET PAIHYATL NPABO

H J?EBD, W eCnH B HAWNX HacaxX HWCNnoabayercid MOPCKAH
BOJIA, TO 3epKanbHOe otoOpa)enue uwacos we Oyner xo-
JHTH, TAK KaK COOTBETCTBVIOWAA HACTh MeéxanpImMa e
nonaner 8 Bopy. Torpa Bam mpunwiock Obl NpPeANoso-

f!ltm‘a, 4TO AA8 BTOPEIX HACOB M3MEHHNach H Treorpagus
Bemun: B NOMHKTE, 3EPKATBHO OTOOPASHTECA AOJIKIO

Bee cyuwectpentoe. Hac ne unTepecyer Cefinac W HCTOPHA,
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Echu Bul paspobypere Ha 3apofe BHHT, TO, BEpOAT-
Hee Bcero, Y Hero Oyzer nmpasas peibDa, H BBl MOXKETE
YTBepMJaTh, WTO BTOPHE uacW He OyayT BecTH cefif
T04HO TAK JKe, NOCKOABLKY misi uux Oyper Tpyauee ao-
crark Hyxuwe BunTHER. Ho 10 oTHOCHTCH JMIIL K Xa-
paKrepy Belleil, KOTOpEe 0OBYHO BHITYCKAET HALIA OPO-
MELEHHOCTE,. T4k WK HHAYE, BEpoATHEe BCEro, NT0
Halle neproe npeanodeikente OYNeT TAKHM: 3epRafbHOe
oroGpaxkenne Hiuero ne Menser. B camom zene, 3aKOHH
TArOTenus, OKa3LBACTCH, TAKOBH, YTO B Yacax, jeicTsue
KOTOPBIX OCHOBAHO Ha 3TUX 3AaRKOHAX, HHYEro He Hame-
uites. [onoGuuM Ke cBoficTBom 06napa0T ¥ 3aKOHH
SNEKTPHYECTBA H MAarHeTHsMa, TaK 4TO, ecll B HAUIMX
yacax ecTh K TOMY XK€ i SNMeKTPUYecKas Wi MariuTHasn
HaYMHKEa, KAKHEe-TO Tam nposojid, TOKH W T. 0., BTOpLE
yacw GyayrT no-npexuemy paborare B HOJHOM COTAACHN
¢ nepsuiMH. Hutero ne HIMEHHTCA TaKike, eciH B HANIAX
yacax MCNonbaylores OOLMABIE AAEpHLIE peaKidu. Ho
ecTh SBNeHMs, AN KOTOpPHX 9Ta pasuuua cyllecTByer,
u f nepefily K 5TOMY BONpOCY Hepes MUHYTY.
BosMoKHO, Bl CABINIANH, YTO H3MEPHThE KOHUEHTpa-
UMI0 caxapa B Boje MOXKHO, NPONYCKas 4epe3 Boay Io-
AApH3oBaHHLIl cBer. Tak BOT, BO3BMEM KYCOK NMOAAPOR-
na '), NPOMYCKAKOLIero Julil CBET ¢ OlpeneneHtol noas-
pH3aumel, W MPONyCTHM Jyy CBeTa uepes mero u haury
caxapuyio sofy. Mu yBuAHM, 4TO ecAH Ooc/ie BOAW JyH
nponycKaTh Uepes Apyrofl Kycox NoAsPOHLa, TO YeM Tod-
uie mpoiiaennuii chof Boakl, TeM Go/blle BIpaBo HYXHO
Gyfler noBepRyTH BTOPOIl KYCOK moAsponaa, 4rofu Ha
BLIXOE YBHAETH Jyd CBeta. leneph, ecau BH nonpolyere
NPONMyCKaTh CBET Hepe3 TOT JKe pacrsop, HO B 06paTHOM
Hanpapjenus, TO OKaXKercs, 4T0 BaM CHOBA NPHAETCH
HOBOPAYHBATHL BHXOAHON KYCOK MOA#POHAA BOPaBO. Bor
M U TOAYHMHIH PAIHHLY MEXKAY npasuiM u nesnim. Ca-
XapHyi0 BOAY M NYYOK CBETA MOMKHO HCHONB30BATH B
yacaX. Ilycth y Hac ecth cocyll ¢ caxapHoit sozoit W
MBEl NPONYCKAaeM Yepes HETo Ayu CBETA, & BTOPON KYCOK
[ONAPOMAA TOBEPHYJAH TaK, 4TO OH MpoMycKaeT Bech

) Tnenousuiit mMatepuan AAf HSTOTOBMCHHA ONTHICCKHL NEJA-
pusatopos. — llpus. ped,
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ceer. [lpennonoiXuM 3aTeM, YTO MLl BOCHpON3BeseM dep-
KaauHoe orobpakende Beeill STONH KOHCTPYKIMH BO BTO<
PLIX Yacax, HadJAeHACh, 4TO AJCCKOCTE NONfipH3auua cBeTa
nosepuercs saeno. Huvero ne soiiiner. (';BET, Kak u B
nepeLix yacax, Gyaer NoBOPaYHBATECA BNPABO, H BTOpPOI
KycOR MOJAPONAA €ro He nponycrur. 3uaunt, npu no-
MOIIlH caXapHOro pacTeopa Mbl cMOYKEM OORADYHUTH pas-
lllrlng MEWAY HalUNMH ABYMHA HacamMu.

T0 aaMeqaredbHui QAKT, H € NepBOro Baranaa Ka-
AETCH, MTO (H3HYECKHE FAKOHH He 06najawT cHMMer-
pHeil OTHOCHTE/BHO 3epKanbHeX oTobpaxenni. Ho caxap,
KOTOpHM Mbl MOAH3OBAJMCH BO BPEMsi HANIMX ONHTOS,
peposiTiiee BCEro, chenau wa caxaphoit csexian. Mone-
KVALl JKe caxapa CpPaBHHTENLHO MNpPOCThl, H HX MOXHO
BOCTIPOH3BECTH B fabOpaTopHH M3 YIWEKHC/IOro rasa W
BOAB HOCHe GONBINONO YHCIa TPOMEKYTOUHLIX npeobpa-
sopanuit, Tak Bor, eciin Bel NOCTABHTE AHAJOTHYHLIT
ONHT ¢ HCKYCCTBEHHLIM CAXAPOM, KOTOPHIE XHMHMECKH
HIYEM He OTAHYaeTcs oT oOLINHOTO, TO OKaXKercs, NTOo
Honsipusanys csera npu sTom BooOwe ne mensercs. Ca-
xapom nuralotcs Gakrepui, ¥ ecan Biecru Gawrepus B
BOAHLIH PACTBOP MCKYCCTBEHHOTO caxapa, 10 OKamercH,
YTO OHM GART AR NOTOBHHY caxapa, | Noclie T0ro, Kak
OHH CEENSIT €€, MJAOCKOCTh NOASpHIAIMH CBETA, MPOMY-
CKAEMOTO Wepes OCTaBILylocsH CaxapHyl BOAY, CTaHer
NOBOPAYMBATECA 8A€80. ITO MOXHO OCLACHHTE CleaylO-
wum  ob6pazom. Caxap npeacranisier coboll CNOKHYIO

MONEKYIY, HEKOTOPHIl BaGop atomMon, 06Pa3YIOIHX CI0K-

ny Koumerpykumio. Ecaun colparts KOHCTPYKUHIO, Tpe-
CTABNAIONIYI0 cofoil 3epkanbioe orofpaxienue neppod,
COXpanAs BCe PACCTOANHA MEXAY AKOOEMH MTapaMi aTo-
MOB H 3HEpPrul0 MOJEKy/l, TO )5l BCEX XHMHYCCKHX FAR-

Jenuil, Te 3aTPArHBANUINA [APOUECCOR MHUILH, OHH NEes

paannunmul. o XuBWE cymecTsa pasnuyqaloT sTH ABa
THNa Modekya mexny coGoii. Bakrepuw enar it Mo-
JIEKyJlbl OfHOTO THIA M He eafT MOJeKyn Jpyroro. Tor
caxap, KOTopui nogydaercs Ha caxapHoil CBEK/bI, CO-

CTOHT H3 MOJAERY TOJNBKO opHoro copTa, TOALKC NpaBo-
CTOPOHHEX MOJIEKYJl, # [0ITOMY TIOJNAPHIYET CBET TONLKO
B onuom Hanpapdeduy, TONBKO TAKOro THila MOJEKYJAH
Chenobun aas Gakrepmfi. Ho Korna mMul cuHTesmpyew
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caxap H3 BEUECTH, KOTOPLHIE CaMit no cefe He ABARIOTCH
aCHMMETPHUHBIME, & TIPENcTABIAI0T co0O0ll NpocThie rasw,
Mbl cHETE3lnpyeM Mojiekynn 0GoHX THIIOB B PARHBX KO-
ansectpax. Ecau Tenepb B TakoH caxap nonapanr Gak-
TepuH, TO OHH CHEAAIDT MONEKYJHl OAHOIO THIA H OCTAB-
DAIOT  HETPOHYTHIMK MOJeRydH apyroro. Bor nouemy
NOAAPH3ALKSA CBETA H3MEeHAeTcs ocTaBlleiics caxapHo#
BONOI B ApPYrom mnanpasiesuy, vem obwuno. Kak spsc-
nun [lacrep '), 9TH nBa THINA caxapa MOXHO Pa3JHuATh,
paceMmaTpuBas MX KPHCTAMNH 1O MHKpOcKOTioM. Mbi MO-
IKEM © NOJIHOH oNpeleseHHOCTLI0 TOKa3aTh, YO BCE 3TO
JEHCTBHTENBIO TAK, H MB MOXeM paasensrs oba THNa
caxapa, He NOMHAAACH NOMOULH GaKTepuil, ecy Ham 310
nouanoGures. o ropdasao wHrepecHee, WTo 3T0 YMEIOT
H Gakrepui. 3HauWT nu IO, YTO MKHIHEHHHE MPONECCH
ne poaunnsiores oOunEM Qusnueckum sakonam? [lo-
puAHMOMY, Het. [loxcie, 4TO B JKABHIX OPranH3Max MHo-
rO-MIIOTO OYMEHE CAOMKHBX MONEKYJ H 9T0 y BCEX Yy HHX
ecty onpenesentas opuenrauus. Oaumumu n3 nauGonee
KHIJEIKTEPI'THX MONEKYJ MHBBIX opraiusMon SBRNAKTCH
Genkopuie mMosekylu. TaKue MOJERYJIW 3aKpY4HBAlOTCH
B Bule LITONOpA, NpuueM 3akpydusalotcs enpaso. lla-
CTONLKO, MACKONBKO MOJKHO YTBephare cefiuac, ecin
6bl HAM YAAJOCE CO3AaTH XPMHUCCKHM MYTEM TOUHO Ta-
HHE MONeKYhl, HO 33Kp}"-IEHHhIE BJEBO, 4 HE BOpaBo, TO
9TH MOAeKYIE He CMOriH Ohl BLITIONHATE CBOHX onoJio-
rHYECKHX YHKUHH, TaK KaK, CTONKHYBIIMCL ¢ APYTHMH
GeNKOBHMI MOJIEKYTaMH, Ol He CMOryT B3aHMOJEHCTHO-
Bate ¢ HuMp ob6uuELIM obpasom. Jlesas peanba monxo-
JUT K Jepoii peanfe, mo He noaxogur K npasoi. Bot
nosemy OGakTepun ¢ NpaBoit pespboit B cBoeM XHMKuE-
CKOM HYTpe MOryT OTAHuMTE ApaBplil caxap oT JeBoro.

Kak e Tak noayuunoch? MHUINKH H XHMHKH 1€ MO-
ryT pasnuuarh TaKHX MOJIEKYN H MOrYT CHHTeSHPOBATL
JHUIG  MOJEKYH 000HX BHAOB, 8 CHOJOTHS MOMKET. Mokeo
AyMaTh, 4T0 0OGbACHEHHE TAKORO: NABHHEM-MA&BNO, KOraa
HH3Hb TONBKO 3apolkaaiach, cnydaliHum obpasom BOs-
HURAa ofila MOMEKyJdd, KoTopas crana saTeM pa3MHO-
HAThCH CAMOBOCIPONIBEAENHEM H T. [. A0 TeX [op, NOKa

1) Jlyw TMactep — dpanuyackni Garepuonor (1822—1895 rr.),
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MHOTO-MHOFO JIET CHYCTH HE NOABUIHCE STH zabapHLIe
OYpMLIOKH € PA3BETBIAFIONIIMECT WA KOHLAX OTPOCTKAMM,
KoTophwie mMoryt croath # Ges xoHua ouent ObicTpo ro-
BOPHTE 4TO-TO ApYyr Apyry.. Ho seas mm Beero Jsiutib
NMOTOMKH STHX TEPBHX HECKONbKHX MOVeKyJs, # HHCTO
CAYuafiHo OKa3aJock, 4TO Yy ITHX MEPBHIX MOJEKYs OAHa
OpHEHTALNSA, a He APYTas. DTH MOJEKYAE MOrJH ObiTh
anGo oanoro THNa, KGO Apyroro, auGo ¢ Jyesoil, AuGo €
NpaBoi OpHeHTALLHEH, a 3aTeM OHH Hayaal BOCHpOn3Bo-
JAHTBCH H PA3MHOKATLCH H YCJAOIKHAJMACHL BCe nannue u
nanpute. CoberrenHo, TakHM ke ofpasom ofCTOHT Jieno
W C HapesanHeM BHRTOB B NpomMuwnennoctH. IMoawvayscs
BHHTAMH ¢ NpaBoil pesnboit, BH NeNa€Te HOBBIE BHHTH C
npasoit pearboit 1 7. 4. Tor dakT, Yro Bce MONEKYJIH
MHBEIX OpPraHusamMoB HMEHT O0OJAHHAKOBOE HADpaBleHHe
peawOui, no-suaHmMomy, TayGodaiiinM o0pasoM LOKAa3bl-
BA€T, Y4T0 BCe JKHBOE Ha 3emJje NpoHsowao OT OfHHX M
TeX e NPEAKOB Ha MOJEKYAApHOM YPOBHE,

Has Toro urtofu ayulne pasodparecsd B BONpPOCE O
TOM, CHMMETpPHYHL 1 3aKOHH (DHIHKH OTHOCHTENbLHO
H3MEHeHNsl MpaBoro Ha Jnepoe u Haobopor, Mbl MOJKEM
copmynpoBaTh ero cieayioum obpasom. llpeanoso-
JKHM, 4TO MBI pasropapuBaeM no renedoHy ¢ KakHM-HH-
Gyan xurenem Mapca wiwn 3seann ApKTyp ¥ XoTHM pac-
cKaaarh eMy, KaKk Bee BHLASANT 3aeck, Ha 3emne, [1pek-
Jle Beero, KAk OGLACHMTL €My 3Hauenue cjos? 3Jtor
ponpoc THATenbHo Hceaemosan npod. Mopucon') u3
Kopuensckoro ynnsepenrera, Ou npeanaran taxoh cno-
cofi: HAuATE TOBOPUTL EMY ¢THK, Pas; THK, THK, IBa. THE,
THK, THK, TPH, ..» ¥ T. A. JloBoasHo cKopo Ham npus-
Tenh Hayuutcs ysmapath uucaa. Kak TosbKo ol pa3o-
Gpancs B Hauiell cHCTEME CUMCHENHs, BW MOXere HanM-
carbh €My UeNyl NOCAEA0BATENLHOCTL MHCE/, COOTBET-
CTBYIOILINX Becam, OTHOCHTENLHLM BecaM, pas/udHibX
atomos, a 3aTeM npoaukToBaTh «Bojopos 1,008», aa-
Tem aeitrepnil, satem reauit u T. 4. lNocuaes nexkoropoe
Bpens Hal COOOLUEHHBIMHE EMY HHCAAMM, HALL HpUsTENb
Jloranaercda, HMTO OHH COBMAfaloT € W3BECTHRIMH emy

1) Ouaun Mopucon — amepuKancknit npodeccop $usnki.
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OTHOLIENHAMI BeCOB 3SNEeMEHTOB H 4TO, CAEA0BaATE/NLHO,
CONPOROIKNAIOMIKE HX CJIOBa NOMKHL ObITh HASBAHHAMK
arix anementop. Tag MajoO-OMany Ml MOMKEM HOCTRO-
uTh oGl sasik. Ho sneck Bosnugator npoGaemsl. [pen-
crapeTe cefe, YT0 BE COBCEM YXKE NMPHBHKIH K BalIeMy
HOBOMY 3HAKOMOMY, H B O[HI TpeKpacHui A€HL Bbl
cnbiwnTe: «A 3HAETE JiM, BL YAHBHTENLHO MHE CHMIA-
muubn. Xorenock Onl 3RATH, KaKk Bbl BHrasgnTes. Bot
nayungere: «Hall pocr 4TO-TO OKOJO OAHOTO MeTpa
BOCHMMIECATH canTiMerpoB». — QKK METP BOCEMbIECHT
canTAMeTpoR? A uTO TaKoe Merp?» — chpalidpaer OH.
«Hy, 310 OYerh NPOCTO: CTO BOCEMLACCAT CAITHMETPOB —
9T0 B BOceMHAALATE MHINHAPAOB pas Goablne pasMepa
atoMa BOAOPOAA», — ropopnTe Bh. M sro ne myTka — 510
onui n3 cnocobop ofbacanth, 4To takoe 1,80 a Komy-
HHGYNB, KTO NOJL3YEeTcH APYTOi MEpOH AJHL. PH YCI0-
BiH, UTO BHl He MOXKere Hocharh eMy Kaxod-nnbyah sra-
JIOH H 4TO Y BAC HeT Kakoro-iu6o npeamera, KOTophil
pugen ¥ Bam, u emy. Hrak, Mu Moxem cooGiHTE Nd-
weMy 3HAKOMOMY CRON pasMephl. ITO BOIMONKHO NO-
TOMY, YTO 3aKOHL (PHIHKH HE OCTAITCH HEHSMCIHEIMH
B pesyJbTare MAMENeHHA Maclirala, M, ClefoBaTenbio,
MBI MOXKEM THM BOCHOABLIOBATRCA A5 TOTO, uTOOH Onpe-
OeNHTh, KaKHM JK€ MacitaboM Kaawil M3 Hac nojib-
ayercs,, Bor tak mu u onucumaenm cebs: poer — LBO A,
BHOLINSAS) CHMMETPHS, KOHEYHOCTH W T. [A. 3areM Haw
Mapeuanus ropoput: «Bee 370 ouelb HHTEPECNO, HO KaK
BH yCTpoeus! suyrpu?s Torna Mnt pacckasniBaes My
npo cepjiie W Bee ocranphoe o ropopust: «Cepaue pac-
nonoeno cacsa». Bee ynHpaerca B TO, KaK ofLacuuTh
MapCHAHUHY, UTO TaKOEJIeBO W YTO TaKoe npaso. «Hy, —
CKa)KeTe Bli, — BO3bMEM CaxapHyi0 CDexay, CaenaemM ca-
Xap, pactBOPHM €0 6 BOLE H OKaXKercs..», HO TO-TO H
omo, uro na Mapce me pacrter caxapuas coekna. [la,
KpoMme TOro, HamMm HHKaK He yanarh, ne npuBeaa Ju ciiy-
yalinocth B Hauajge SBoUonuM Kusui na Mapce (name
ecnM OHA NPHBEaE K BOSHHKHOBEHUIO OeJKoB, aHaJIOrHH-
HbiX 3fieliHHM) K BhiAedeHHI0 POTHBONOJCIKHOH OpHel-
Taumi, TAK YTO MBI HE 3HAaeM, KaK emy o0BACHATH 9TO.
Mopasmeicnas Ha 3Ty TEMY ACBOJBIHO A0AT0, BHE 310
noiimere u pemnre, 410 570 BO0LHE EBOIMOKHO,
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Ho npnbauauTeNLHO D87 JieT ToMy Hazaa Oua npo-
fenar ofuH 9KCHEPHMEHT, pesysibTaThl KOTOpPOro OuuiM
cnyolHoil aaranken. $ ne 6yay speck Bpaparkesa B moa-
poluocTH, HO MH OKa3klBaJHCh BO Bee GonbiieM u GOnb-
wem 3aTpyiLHenuy, Bo ece Goaee  Gosee napanokcalb-
HOM TOJNOMKEeHHH, noka, Haxowell, Jlm u $lur') ne Bo-
cKa3anK TPEATONOMKEHHA, HTO, MOXKET ObiTh, NpHHIKLD
CHUMMETPHH OTHOCHTENLHO NPABOTO M JEBOrO, COrNAacHO
KOTOPOMY DpEpofa He pearkHpyer Ha 3epKajbHOe OTO-
GpajkenHe, HEBEpEH, W TOTAa 9TO [O3BOAMT PA3PELIHTL
Lenwil pAan 3arapok. JIn ¥ 0T OpendolkHin HEeKOTopLiE
Gonee npaMue SKCnepHMenTaibnue JNOKasaTe/sLCTBa, H
5t OHeHBL KOPOTKO pACCKa)ky o Hapbonee NpEMOM M3 3KC-
nepuMenToR,

BoseMmem #nfenye pajiHOAKTHBUOFO pachiaina, B KO-
TOPOM MCTYCKAIOTCS SJIGKTPOR W HellTpHHO, HalpHMep To,
0 KOTOpOM MBI YiKe FOBOPHAH PaHkille H KOoTopoe cBf-
3aHO C pacnajoMm HeHTpola Ha [pPOTOH, INEKTPOH W aH-
Tureirpuio. Ecte eile MHOTO ApYrHX peakuuil pajpuHo-
AKTHBHOrO pacnaga, npu KOTOPLIX 3apsil #apa yBelu-
uHBAETCH HA eAMHULY H Henyckaerea snektpon. Ho specs
HHTEPECHO BOT 4TO: €C/H M3MEPHTL BpALIEHWE 3ITOro
SJEKTPONA, — @ SACKTPOHH HCNYCKaloTcsH, Bpalianch Bo-
Kpyr coGCTBEHHOI OCH, — TO OKazKeTcs, 4T0 BCe OHHBpa-
WAOTCA CNpaBa HaJeBo (CCnH CMOTPErb MM BCJIES, T. €.
HOrpa ony HCH}TCKBIOTCHBIGJKHOM uanp.aﬂ,ne:nm. TO Bpa-
HIAK0TCHA TaK Ke, kak u 3eman). B ToM, 410 HCNYCKAEMbIE
SJIEKTPOHE! BCETJid BpAllalTCs B OAHOM HaNpaBIeniH,
YTO y HHX, TAK CKa3aTh, JIeROCTOPOHMAA OpHUEHTAILNS,
ecTh onpenenenublil cvucs. Jeno ageck OOCTOWT Tak,
Kak Gyaro npu f-pacnaje y pyiKbsi, CTPE/ISIONIETO SM€K-
TPOHAMH, ilapeaﬂoi‘i CTEOMN. I]apeaaTb CTBOJT MOXKHO
AByMs cnocoGamu. 3fech Beerfld ecTh HAanpaBlenue «Ha-
py}y», 1 Y BaC BCErfia ecTh BHIGOP HAPE3aTh CIBOI TaK,
410GH Nyas Bpauianack Aubo cnpapa naneso, AnGo ele-
Ba Hanpapo. Ham sxcnepumeHT HOKA3LIBAET, YTO SNEKT-
poHaMH CTPensioT W3 OpyKus, HAPESaHHOro ChpaBa
naneso, lNosTomy, Henoaksys stor Gakt, Mbl MOXKEM MO-

1) Ju Llayn-aao u fnr YWkenn-unn — paGotaioiine B CLUIA ku-
Taiickie Qusiiy, nomyuupmne cosmectno HoGenesckylo npemuso

B1957 1,
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aBONNTL NAlieMy Mapenauuny u ckasate: «llocaymai-
Ka, BO3LMI PAANOAKTHRHOE BElLECTBO, HEHTPON, ¥ MOHA-
Guiopall 3a SAERTPOHAMM, HCMYCKACMBLIME OpH fi-pacnaje.
Fong 34€KTpOH  BLICTPENHBAETCA BEPTHKANBLHO BBEPX,
TO HATIPABJEHNE Ero BpulleHiisl H3-3a cnuHeE B Teao Oy-
ger caeeq. Tak T M Yy3Haellh, rie nesag cropona.
Mmenno ¢ SToii CropoRE pacnono¥eno cepaue». Tax urto
OTAUNKTL MPABOE OT JEBOr0 MOXHO, & 3HAHNT, 34KOH O
CHMMETPHH MHPa OTHOCHTEJLHO MNpasoro M JIEBOro
PYXHY,

Chenyioniee, 0 4eM s Xowy HOFOBOpHTHL, 3TO 06 OT-
HOLIEHHY SaKOHOR CHMMETpHHM K 3aKonaMm COXpaHeHHSH.
B npeaujiyuiedl NeKIHY Mbl FOBOPH/IH O NpHHIENEX CO-
XpaneHys — COXpanchiisl SHEPrHH, KOJMUECTBA ABIIKE-
Hust u or. n. MegmoynresbHO HHTEPECHO, Y10 MEXJY 3a-
KOHAMH COXPAHEHHA 1 3AROHAMH CHMMETPHH CYULECTBYET,
no-oHANMOMY, TyGoKas cgi3b. DTa cpAadb NoJyuaer cBoe
ofibicHenne, o Kpalineil Mepe Ha Haluem CerofHiliHeM
ypoBHe 3HAHWI, TOABKO B KBauToBOM Mexamike. Tem ne
MeHee fi MOKaXKy BaM OfHO NPOSBJEHC 3TOH CBAIH.

TTpeanonoKHM, YT0 3aKOHM (PHSHKH J0NYCKaioT dop-
MYJHPORBKY, OCHOBANHYIO Ha NpHHLKHIE munnmyma. Torna
MOXHO [IOKA3aTh, 4TO H3 .7110601"0 3axona, ponycKaluero
nepenoc IKCTEPH MEHTaNBHOH }fC'l'al-lOBHII. T.€. JONyCcKam-
HICro MPOCTPAHCTBEHHLIE 1EPCHOCH, BHTEKAET 34KOH CO-
XpaHeHusi KOJIHYCCTRA ABHMKEHHA. Memly 3aKonaMu cim-
METPHY M 32KOHAMI COXPAaHEHHs HMEETCH riyGoOKas CBA3L,
HO 374 CBA3b NOKOHTCH Ha UPHHIMDE MuHAMyma. B ua-
nieil BTOPOIT ek Ml FOBOPHIH O BOSMOKHOCTH ciop-
MYJHPOBATH (pu3HUYECKHE 3AKOHb, YTBepIKad, HTo Mac
THIIA NEPEeXOLHT M3 OAHOrO NOJOXKeHHs B APYroe 3a sa-
MAWHBT TPOMEIKYTOK BPeMenH, npoGys pPasnuuiibe nyTH.
CyuecTsyer onpefie/ienian BeJHuHHA, KOTOPYIO, MOMKET
OHITE HE OYEHBL YA4YHO, HAIWBAWOT ACHCTHHCM. Ecan Bu-
YHCAWTE JeHernHe /LA pasiHuHbX nyTei nepexona, TO
OKaFKETes, uTO ANA AeHCTBHTEJILHOIO NyTH, BHOpaHHOTO
yacrTHleil, 3To JeicToHe Boerga MeHblle, Hem AAs Ain-
Goro apyroro. Tlostomy npu Hosom cnocobe Gopmyan-
POBKH 3aKOHOD MPHPOLH Mbl YTBEpPHAAEM, HTO ANf Ha-
crostiilero OyTH aeilcTRHe, BLIYHCAAEMOE [0 ONpefeyeH-
noll mMaremaruueckoll Gopmyne, Beerga menblle, UeM 445

Cu N
MMETRUR  (huatmeesty Saxonof 19
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moGux npyrix nytei. Ho Bmecto 1oy oroGbl roBOPHTL
O MHHWHMYME 9€ro-To, MOKHO CKasjyp, dTO €CIH NYyTh
HeMHOMKKO HIMcHHTE, TO CHauwaJa I'r{}._".'" HHYEro He H3-
menurcst. [peacrasste cefe, 4TO BH py ;o T€ 10 XOAMAM
(no raafikeM, KOHEUHO, MOCKOMBRY e pATeMaTHYECKHE
BlipaKenis, 0 KOTOPHX HACT PElib, ppapKHE) W MPHXO-
AMTE Ha CaMoe HH3KOE MECTO. TOoTaa goqyl BH UYTb-uyTh
WATHETE B CTOPOHY, BHCOTA BAIIETO poopd

nourH we usmenntes, Ecan B HAXO) yyec? B D
B CaMOil HHZKOI HJH CAMON BHCOKG ouf” o)
Ke, OHH iuar He HFpaeT HHEAKOH el

B NEpBOM NPHOMHIKEHHN OH He DI{H';uBael

HHKAKOTO BAMSALHS HA Bally BLICOTY yq/t

ypoBHEeM MOp#,— BElb 3TO 1€ T0, ypg yA

KpPYTOM CKAOHE, /Ie BHl 34 OJUH AT a0 60 /
HO cnyckaerech WM HOAHHUMAETECL g qp - /
BUCHMOCTH OT TOTO, B KAKOM Halpaygeyus!
Bul unere. Tenepb Bad, HABEPHOR, Mijsryc?s 3
floueMy OAMN WAT U3 CaMoi HUSKOH poupé! A C
ne urpaer posm. Eeau Om 310 Ouypg o4

TaK, TO WAT B APYLOM HANDABIGHHN ngpg - 0 2
uan Obl, 4To Bl cnyckaerech, Ho iy pq#
BHl HAXOMW/HCH TEpel STHM B CaMyj 4, #KOH TOHKE, H,
CEA0BATENBHO, CHYCTUTLCSI HIDKE Yiga o 1B381, TO B Ka-
HeCTBE NMEPBOro NPHOIIKENHA MOKHG cygy dTh, 4TO OJIHH
war we wrpaer Eukakof poau. Ilosygy, A 3HaeM, 4TO
EC/IH MYTh HEMHOMKO W3IMEHWUTb, TO 3y, p» FEPBOM nNpH-
GIHKEHHH He H3MEHHT ACHCTBUSA. [gn!CYeM KaKOi -
mbynn  nyth, coenmnmiommii A o g (ur. 25),
H  [pYrod  BO3MOXHHIH NyTh  (gepyQHIETO  BHAA.
Cuavasia Mu NEPENpLiriBaeM cpady g° HNH3NCKAULYIO
To4KY C, a 3aTeM NBHMKEMCA TOYHO Ny pq,A0MY e NYTH,
KaK i panblie, Ao apyroit To4kH D, proro#iliedt ot B na
T0 ke paccrosuue, uto v C ot 4, lockon ! BEY oba nyTH
aGeonioto Haentuunu. Ho, KAk M pon,#KO HTO ycTa-
HOBH/TH, 38KOHH (H3HKH TAKOBH, Yy o 1la% BelHYnHa
AEfiCTBHsI Npu ABixenun no nyrs Alpg g? MepsoM npu-
GUIMIKEHHH COBNAAAET € ACHCTBHEM pn,. ABHXKEHHH 110
nepBoHavasbiiomy nyts AB —B oy o AHIMOE MHHI-
myma, ecan AB— peannnniit nyTh. ljg gpcP L€ He Bee.
Hejicteie npH ABWKEHHH 11O BCXOAUyy pf1YTH OT A no
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B [omKHO coBnafarh ¢ feHcTBREM NpH JBHXKEHHM OT
C no D, ecni MEp HE MEHSETCH MpPH NPOCTPAHCTBEHHLX
nepeHocax, TaK KAk pasiuua MeXay STHMH ABymMA my-
TAMH AMie 8 npoctpancréentom caeure. [lostomy ecaw
APHHUMA CHMMETPHH OTHOCHTE/LHO TPOCTPAHCTBENHBIX
NEPeNOCcoB CHPaBeius, TO AeficTBRE NpH JIBIKEHHH 1O
nyt oT A 10 B 1okHO GHTL TaKHM JKe, KaK K Ha nyTi
or C no D. Opnako Ans WACTORWEro AsiKeHus Aefl-
crBue anst cnokuoi rpaextopud ACDB nouti B TOUHO-
CTH copnapacr c aelicreseM AJf TpaeKTOPHH AB n, cae-
NOBATENBHO, © AENCTBHCM A5 OAHON cBOSH wacTH, OT C
no D. Ho peiicrene aaA caOoMHOTO 0YTH OPELCTapnHeT
coGofi cymmy Tpex Gacreil: jefcrTsHe Aas ABICHHA OT
A no € or € no D u or D no B. [lostomy, BuYHTAS
paBHoe M3 PABHOTO, Mbl YBHIHM, HTO BEAAJ OT ABHE
pug or A no € w or D no B pomkern B cymme 1apath
fyab. Ho npu ABIKEHHH MO OAHOMY H3 STHX OTPE3KOB
Ml JBHIKEMCH B ONHY CTOPOHY, & NPH ABHMEHHH N0 ApY-
romy — B ﬂ]“?’f}'“’- Ecnu tenepb B3sTh AEHCTHHE MPH ABH-
werin or A no C m paccMaTpuBath €ro Kak sdigexrt
ABMIKEHMS B OAHOM HanpasJjewns, a aelicTBHe NPH JBH-
wenun or D kK B—kaK JeflcTeue npu asuxsennn ot B
g D, no ¢ Apyr#M 3NAKOM K3-3@ TPOTHBONOIOKHOIO
HAOpaBAeHus JBIKEHUA, TO MW YBHJIHM, 4TO /1% oGec-
fleyenus Hy)KHOTO PABEHCTRA HeobGxoaumo, TOGH aeil-
creue npu asmkennn w3 A 8 € cosnapano ¢ AeHCTHHEM
npu asikennn m3 BeD. Hosto — nsmenedie NEHCTBHA
npn manentkom mware us B s D. Sra DesiMulHA — 3TO
HI3MeHeHHWe AeHCTBHS. NpH MajJeHbKOM [7are BIpaBo—
oaua # 7a e u B wauane (or A k C) #u B Konue (oT
B k D). 3naynt, v Hac nMeeTc Bedutiplia, KOTOpas He
MEHSIETCS €O BpEMEHEM, ec/lH TOIBKO CpaBefins Hpii-
HHT MEEIMYMa § BBITIOANSIETCS NPHHUMN CHMMETPHH OT-
HOCHTENLHO MPOCTPAHCTBEHHLIX [epeHOCoB. Ira we n3-
MCHSIOILAACH BO BpeMeHu Beamumia (uamenenus aeii-
CTBHA TIPH MaJAOM lIare B TOM HAH HHOM Hanpasaernn)
OKA3HBAETCA B TOYHOCTH PABHOH KOJNWMECTBY ABHIKEHHHA,
0 KOTOPOM FOBOPHIOCK T MpEALIYLLed JeRIHH. TakoBa
B3aHMOCES3h MENCLY 3aKOHAMH CHMMETpHH H 3aKOHAMH
coxpanenns, BHTEKaollas U3 TOro, §TO 3aKOHW NOQYH-
HAKOTCS MPHRLMAY HaHMeHpILero aefcrsus. A OHW NOM-
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YHHAKTCA MY, KaK OKa3LIBaeTCH, noToMy, 410 BRITEKAWOT
H3 33aKOHOB KBaHTOBON Mexauuku. Bor posromy-to 5
CKa3aj, 4T0 B KOHEYHOM CHETEe CBA3b MeXAy 3aKOoHAMH
CHMMETpHH W IAKOHAMH COXPAHEHH oOBACHAETCA 3AKO-
HAMH KBAHTOBOW MEXAHHKH.

Paccysknast TONHO TAK K€ OTHOCHTENBHO CABHIOB DO
BpeMeHs, Ml NPHXOIHM K SAKOHY COXDAHEHHS SHepruu.
VreeplKgenne 0 TOM, H9T0 AOBOPOT B NpOCTpalcTBE HE
menser (PHIHYECKHX 3aKOHOB, O0OpPaYHBAETCH 3BKOHOM
CoXpauens MOMEHTa KOJHYEeCTBa [ABHIKEHHA. me‘lﬂ}i{-
HOCTh K€ 3epKajibHoro orofpaXenus He HaXolur ceGe
NPOCTOrO € TOYKH 3PEHHA KNACCHYECKOH (MM3UKH BHIpa-
wenus, PUIMKH HA3HBAKOT 5TO CRONHCTBO YETHOCTLIO, &
COOTBETCTBYIONIHI 3AKOH COXPAHEHHS] — 3AKOHOM COXpa-
HeHUsl HETHOCTH, HO 9TO JHUIbL Bee 3anyTeipaet. f peuu
VIOMAHYTH O 3aKOHE COXPAHEHHA HETHOCTH TOTOMY, HTO,
BOIMONCHO, BBl YHTANH B F43€TaxX, YTO 3ITOT 33KOH OKa-
sance nesepibiM, [loraTs ke, B Yem TYT neno, 6ouio Ol
ropasno npouie, ecad OW rasersl Hanucand, Wm0 oOras
gaJics HEBEpHLIM TPHHIMI HepasiHuMMOCTH MpaBoro W
JEBOTO.

Pa3 y»X # roBOpIO 0 3aKOHAX CHMMETpHH, MHe XoTe-
noch 6B CKA3aTh BAM, YTOBCBA3H CHHMH BOSHHKNO He-
cKONBKo NOBHX aanau, Hanpumep, y Kaunoi snemeH-
TAPHOR YACTHIL €CTh COOTBETCTBYIOWAdA efl aHTHYaCTH-
Ha: AAs SACKTPOHA 3TO NOIHTPOH, ANf NPOTOHE — aHTH-
nporoi. B npuHuune Mi Moraw Ok CO3AATh TAK Hashl-
BaeMyI0 aHTHMATepHIo, B KOTOpOil Kaxabifi arom Gbii Ghl
COCTABNEH W3 COOTBETCTBYIOIMX AHTHYACTHIL. Tak, o6bid-
HbilT ATOM BOJOPOAA COCTOMT M3 OAHOTO NPOTOHA M OAHO-
ro snexrpona. Ecnn JKe B3AThL OAHH AHTHOPOTOH,
SAEKTPHUCCKIiT 3apRa KOTOporo oTpuuarenet, W oMl
NO3HTPOH H OOBEIHHHTE HX, TO MBl HOMYUHM ATOM BOJO-
poxa ocoforo Tuna, TAK CKasarh, aToM aHTHBOIOPOAA,
npryenM OBTO YCTAHOBJIEHO, WTO B HpHHIHNE TaKOoN ATOM
Gl Onl HH9YTH HE XyXe OGHYHOFO W 47O, Takim oGpa-
30M, MOXHO OBl GH CO31dTb AHTHMATEPHIO CAMOT0 pas-
Horo BHna. Teneps NOIBOAHTENLHO CIIPOCHTL, @ GyIeT an
Takas auTHMaTepus BecTh ceOsl TOWNO TaK JKE, KaKk Halia
matepusi? U, Hackonbko HaM 3TO H3BECTHO, OTBET HA
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stor BOMpoc joniked ObiTh HOJOKHTEALHEIM. Onun u3
33KCHOB CHMMETpPHH 3aKJIOYAETCH B TOM, 4T0 €cai Mol
cAeAdeM YCTauoBKY H3 anTHMATEPHH, TO ONd CTAHCT Be-
cril ceGsi TOMHO TAK JKe, KAK M YCTaHOBKA W3 Hallel
oGm0l Matepus. TTpasna, CTONT CBECTH STH yCTAHOBKI
B OJHOM MECTE, Kak NPOoH3ailleT aHHUETHAAUHA H TOJALRO
HCKPE TIOJIETSIT.

Pappiie cydTanoh, YTO MATEPHA H aHTHMAaTEpHa nod-
uuHsAIoTCS OANKMM M TeM e 3akonam. Teneps e, Koraa
ME 3HAEM, YTO CHMMETPHH JIEBOTO W Mpaporo ne cytie-
CTBYET, Bo3uHKaer Bamuuil sonpoc. Ecan p3nte neiirpon-
nelfi pacnamg, Ho ¢ SMHECCHEN ANTHUACTHI, TAK UYTO AHTH-
HENTPOH pacnaflaeTCs Ha AHTHIPOTOH H aHTHSJIEKTPOH
(no-npyromy, NO3HTPOH) H HEHTPHHO, TO Cyper Ju OH
MPOKCXONNTH KaK M paHbile, T. €. OyayT Jii HO3HTPCIE
BeLIEeTATE, Bpalllasich B JIEBYIQ CTOpONY, WIH BCE oyaer
ne-npyromy? Eiie copceM HeasHO Ml [OJArafn, uro
Bee 3feckh Oyaer nao0opoT, 4TO HOBHTPOHH (AHTHMATE-
pus) GyayT Bu€rars, Bpaiasck ciesa Hanpaso, a
aneKTPoOnk (MaTepns) — cnpaca uanieso. B stom cayuae
Mid B NEHCTBHTENLHOCTH e CMOTHH Okt OGLSICHHTH Ha-
leMy MApCHAHUHY, YTO TaKoe MpPapo H HTO TAKOE JEBO.
Benb ecni Obl BAPYI OKa3an0Ch, 4TO OH cACIan N3 an-
THMATEPHH, TO OH, NOCTABNE NPOANKTOBAHHBI EMY OTHIT,
paGnofan G MO3UTPON BMECTO SJIEKTPOHA, 4 TOT Bpa-
llaerca B NPOTHBOMOJIOMKHYIO CTOPOHY, H HAll MapcHaHiH
peiiiit Onl, 4TO cepille ¢ APYroil CTOPOHEL Ipennono-
JKIM, B TOSBOHHIM CBOGMY MapcHauuny M oOmACHHIN
emy, Kak cuenats uenopexa. On ero cnefat,  Bee B
OPSIIKE, YEJOBEK BHIUE] Na ciapy. 3ateM Bul O0BAC-
HAETC eMy HAIH NPaBHIa NMOBe/IEeHHHA. Hakounew, e pac-
ClpallHBAETE €0, KaK oCTPOiTE XOPOLIHH KOeMEUeCKiid
kopalilk, i OTHpaBasieTech NOBHAATHCA € HCKYCCTBEUHEM
yeoBeKoM. BHl BeIXOINTE €My HABCTpeuy, NPOTATHBACTE
pyky. Ecii o OTBET On MpOTSAruBaeT Bam TONE NPaBYio
pYKY, — HpPEKpacho, HO ecyu Jienyto — Oepernrech, Kax
6Bl BAM C HHM HE ARHHIIIHPORATH!

Mue xotesocs OB pacckasarh Bam en(e o HEeKOTOPHIX
CBOMICTRAX CHMMETPHH, HO FOBOPHTH O HHX rOPasao Tpya-
wee. Kpome Toro, B MPHpOnRE €CTh COBEPIIEHHO 3ameua-
TeALHEE SBJIEHNIS, CBA3AHHLE ¢ TAK HA3LIBaEMOH cnaboi
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cHMMerpureli. Paspe He 3aMedartenbHoO, HanpaMep, 4To
OT/IHUMTL TPABOE OT JEBOro MH MOMCM Jmub N0 04eHb
craGomy stderry f-pacnana? 1o 3gauur, 4ro Ha
99,99% npupoae Bee pPapHo, uTO JieBOe, YTO Npasoe, —
H BADYr OOHO €lBA NPHMETHOe FBIEHbUIC BLIXOANT H3
PRAA BOH K OKaskBaeTcs copepienno oanoGorpm. IHu
O/l YENOBEK MOKA ELIE He HMEeeT HH Ma’aehmero npes-
CTaBJeHHs O TOM, KAK OOBLSICHUTL 3TY 3arauky.

& Fax 906
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MB MTHOBEHHO H3MEHHM HX cKopocTn Ha oOpaTuble, TO
YACTHIEE 3TH MOJAHOCTLIO HCNPABAT BCE TO, ITO OHK yCne-
JH K STOMY MOMENTY CA€NaTh.

Sro cBollcTBO 3a/10IKEN0 B camoif (opmMy/HpOBKe 3a-
KOHa BCEMHPHOIO THIOTEHNHA, )"l'ﬂEp}Hj],ﬂH)l]iEl"U, uro non
feficTEHEM CHAL HIMEHFETCsl CKOpPOCTh. EciH W3MEHHTH
HANpaBAedne BPEeMEHH, TO CHAH HE H3MenATCHA H, CIe-
JMOBATENBHO, HA COOTBETCTBYIOLLHX NPOMEK) THAX BpemeHu
He WaMEeHATCH u npupamenns ckopoctn. [losTomy Kam-
[as CKOpOCTH MPETepmuT TOMHO TaKHe KE N3MEeHeHHs,
KaK W panbilie, TOMLKO B OGPATHON nocjeadBaTenbHOCTH.
Taw wro nokasate o6paTHMOCTh RO DPEMEnH 34KOHA BCe-
MHPHOTO TATOTENHA COBCEM HE TPYAHO.

Hy, a 3akolil 3JeKTpluecTsa W Marpernama? Onn
TOME OGpATHMBEl BO BpeNeHH. 3aKoHl sigepHOR (usnkn?
Hackonbko mul 3naem, ofpartnmb. 3akoubl f-pacnana,
0 KOTOPHIX MH yXe FOBOpHAN panbiie? TaKkxe obparh-
mul? Hamm TpyasocTH ¢ skenepuMentamy, NpOBOJIHBLUIH-
MHCS HECKONLREO MEcsilleB ToMYy HA3a4 U NOKA3ABHIHMH,
YTO 31€Ch He BCe TAK FIaAKO, YTO KAKHE-TO 3aKOHL Ham
Clle HEe HIBECTHBI, 3ACTABIRIOT AYMAaTh, wT0 HAd CANOM
pene p-pacnaj, Moer OwiTh, W HEOOPaTUM BO BPEMCITH,
W AnA Toro, 4TolK okoHuaTensHo yGenutheH B STOM, HAM
nonanobsrca Hosble omuTh '), Ho tak win HHaue HH-
KTO He comiieaercs B caeayioluen: f-pacnan (oOpaThm
OM BO BPEMEHHM WIH HeT) npeacraBiser coboil fBaeHHe
TpeTbecTENenol BamHoCTH 4 GodabluyHCTBA NOBCEe-
adeBnX curyauuit. To, wrto s mory rosopuTh € BaMH, He
3ABHCHT OF fi-pacnaja, HO 3ABHCHT OT XHMIMECKHX B3aH-
MoneficTEI{l, OT HAJHTMS INEKTPHYECKHY CHI, HEMHOrO
(noka-410) OT AAEPHLIX PEAKIHI, & TaKKe ¥ OT rpasu-
TanHonnux aemedufi. Tem ue meuee Bee, HTO 7 [E1410,
onpefiefieHHo HeoGpaTHMO BO BpeMERH: fi TOBOPIO, H BO3-
JIYX pasHOCHT MOil rojioc, a He SacachiBaercs obGpaTHo
B pOT, KOrjla fi €ro OTKpPHBAa, H 3TY HeoGPaTHMOCTE He-

1) Peusr. pjietT of OTKpu1HH pacnaia Kj-mesopa ua apa m-se-
30mA, ARACINH, TPOTEDOpeualleM OGpaTHMOctu speMenn. Cu. KHMrY
Taparepa «370T npaswi, snessti Mupe (U34-80 «Mup», 1967 r.),
fe B HOMOAHCHAH paccKadwbaeTes 06 stom otkpliThi. (OTNETHNM
AOCAANYK) ONEUATRY — T2M B Hauale BNMECTO pacnaia na 21 nanu-
cano O pacnage ua 3nl), — Ipuse ped,
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BO3MOMHO ONpapaark oftoll neoOparuMocThio B-pacia-
na. Jlpyrumu croBami, MOXKHO CHHTATh, 4T0 MONTH BCE
uanbosee YacTo BeTpeyarollHecs sBAEHMS ITOro MHPA,
BO3HHRAI0NIme B peayabTarte nepementeHnil aToMoB, nomi-
HHERIOTCS 3aKOHAM, NOJHOCTBIO OOPDATHMBIM BO BpeMeli.
Tar uro nam npnoercA moMckarth Kakoe-nubyne apyroe
o0bacHeHHe 310l HeoOpaTHMOCTI.

Ecnn i ctanem waGmiofiaTh 334 JABHMCHHEM HALINX
nramer Oonee NPHCTANLHO, ML BCKOpE 3dMETHM, HTO
jfiech He BCe TaK, Kak 9TO HAM Kalzanoch nodawadny. Ha-
npuMep, Bpallenne 3eMaH BOKPYr €e ocH Mano-nomany
sameanAerca. IJTo NPOMCXOAHT M3-33 NPHIHBHOFO Tpe-
HHH, 8 BCAKOE TpPEHHE, odeBHNO, HeobpaTumo. Eciin ToK-
HyTh Kakoit-uubyab TaXeawd npeamer, Jexawui na no-
JIY, OH CABHMETCH © mecTa u cHopa octanosnted. M cronmb-
KO OBl BBl HH CTOSAH 1 HH JKAAJAH, OH He copBeres ¢
MecTa H He Bepiercs K Bam. Tak 470 sce sexthl, CBs-
3dHHEIE C TPeHHeM, Kaxytes neobparnmumi. Ho Tpenie,
KaK MEl BBIACHHIH paHblle, 9T0 pe3y/bTaT HeoOEIKHOBEH-
HO CJOMHOr0 B3IAHMOMEHCTBHS npeaMera ¥ noaa, pe-
ayastar koneGanuii atoMoB B mecte Konraxkra. Opraunu-
30BAHHOE [IBIIKEHHE Tesa npeofpasyerca B HEOPraHHIo-
Baunylo GecnopsoyHyio CyMaToxXy aToMoB, o0pasyoLmx
noa. Bor moyemy Ham crouT nosyyile pasoGparecd B
ITHX TIpOLeccax.

Huenno sneck-To MH u Hailgem pasraaky nabiopae-
Mol neoGpatumoctH aehcunil, Boabmem omun npocroit
npumep. Ilycrs y nac ecrs poja, NOACHIENHAs YepHIIA-
MH, H o0bignan Bona, 6e3 yepHus, U NYCTh OHH HAJHTH
B 6auKky u3 JIBYX NOJOBHH, PA3fENCHHEIN OUeHL TOHKOM
neperopoakoil.  OCTOpOXHO  BHTAINM  TEPEropoaKy.
B camom mauane Bojla pasgesiena, CHNSIR clipaBa, uHcTasn
caesa, Ho morogwre. Mando-nomany cunas BOJa HauH-
liaer MepemMennBatheA ¢ 0OLYHON, 1 Iepes NeKOTOpoe
BpeMsl Bef BONA OKasuipaercs ronv0oil, ODpuyyeM duren-
CHBHOCTL CHHEro UBETa YMEHBIIHTCS HANOJOBHRY. 3TO
SHAUNT, YTO yeplHna paBHOMEPHO Ppachpeieniucs Mo
peemy obbemy. Tenepn, ckonbko Obl MBI N KAAJH, Ha-
Gnopasi Boay, MW He aoKaemcs, uyrto0l OHd pasfenu-
nack Ha curiolo u ofumuuyio. (Koneuno, B moxere 3a-
cragury ee pasgenutbed. Moikno, Hanpmuep, BHIAPHTE
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paz 8 MHJIJIROH JIeT. ].'loammy npoctTo leneno cuaers H
WKOaTh, MTO KOrAa-To XaoTHYecKoe JMBHIKEHHe aTOMOB
mpuBeNeT K PasAeNeHHI0 PaBHOMEpPHOIl cMecH yepnina o
BOALI HA MEPHH/IA MO OAHY CTOPOHY pesepByapa # BO-
Ay — 1o Apyryio,

Teneps BLIEJAHM H3 HAETO SKCTEPHMENTA ONCHE M-
nenbkull ofbeM, TAK YTO B Hall HOBHI peaepByap no-
najer BCEro MO YeTHpe-nATh MOJEKYN Ka<ioro THna, H
crasem wabaionate 3a TEM, KAK OHH [epenellHBaioTcd.
Mue ka)keTcd, HeTpPYAHO NOBEpPHTL B TO, 4TO KOra-To,
p copeem HeoBn3aTENLHO HUepes MUJANHOH JeT, MOMXer
GuTh B TEueHHe TOR4, B Hponecce GECKONEUHBIX XaO0TH-
HECKHX CTOAKHOBEHHA 3THX MOJTEKYJ! OKAIKETCH, 1o Ol
BepHYJIHCh B cocTosliHe, Gojiee Wil MeHee noxoxee ua
ucxonuoe. o kpaitnell mepe, ecid B STOT MOMEHT 3&-
XAONHYTL 3ACAOHKY, Bee 0eible MOJeKy/lhl OKAXKYTCR B
npagoil mosoBuie pesepByapa, a Bee CiHHe —B niesoil,
B stom Het Huyero neposmodkuoro. Ho peaiasuble 00b-
€KThl, T KOTOpHMH MBI HMEeM [eng, COCTOHT He H3 He-
THIpeX uan naTH Geapix B CHHHX MOJEKYJT. B nux uerupe
WK [ATH MIITHONOB MEJIIHONOB MHIJHOHOB NHEAJTHOHOD
MOMEeKYJl, ¥ HYXHO, 4TOOB BCE ONM pasACHHINCL TAKHM
obpasom. [lostomy kamymasnci HeoGpaTHMOCTL OPHPO-
Jbl HE CHAeftyer 13 HeoGpaTHNOCTii OCHOBIHX 3aKOHOB
¢uauky. Ona cBH3ana ¢ TeN, 9T0 €CAH BH layHnaere
¢ HEKOTOpOil ynopsiaoueniofi CHCTEMb # NOABepraere ee
CAYHANHOCTSM, NPOHCXOARIWMHM B MPHPOME, CTOMKHOBE-
HHIO MOfEKYJ HATpPHMEp, TO BCe HpoHCxXoant HeoGpatu-
Mrm o6pasoM, TONLKO B COHY CTOPOHY.

B cBsisy ¢ 3THM BOIWHKAET cjelyloulmii Bompoc: a
yem OGHACHITH CYLIECTBOBAHNE HCXOAHOTO NOpsaKa?
JlpyTHMH cIOBaMH, NOYEMY YAAeTcsi Hawarh C ynopino-
yentofi cictemu? TpyanocTs 3/1eCh 3aKIOMAETCH B TOM,
YTO MLl HAuMHAEM BCErja ¢ yNopsifouenHoro coctoslins,
HO HHKOrna He npuxoinm K TAROMY e COCTORHHIO. OILHH
H3 3aKOHOB TPHPOJiE COCTONT B TOM, HTO BCE MEHAETCH
oT nopsaAKa K GecnopagoutiocTH. B stoM cnywae cioBo
€NOpPsSINIOK», TR Ne KAaK CNOBO «OecHOpsjOK», SBAACTCH
ele OAHKM NpPHMEPOM TOro, KaKk MOBCEAHEBHLIE CAOBd
MEHSIOT CBOM OOHAeHHEM CMBICHA, KOTAa HME HATHHAIOT
nos3osaThes (pusnkn. [opsgok B Qu3HIECKOM CMBICAE
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poBce He aoier OeiTh MOAEe3HbIM L8 HAac, Jdloaei; 3T0
CNOBO NMPOCTO YKASLIBAET HA CYILECTBOBalHe KAaKOii-TO
onpeneneniocTy. Bee atoMel 0IHONO THITA pacToNnoKenn
C EJ.B.HOI“! CTOPOHE, & Bee ATOMBI ApYroro THna—c apy-
roii, BJ0 BCE OHNI NEpPeMELIaHu, — BOT H BCA pasHHna
Mexay nopsakom # OecnopsakoMm B (H3HKe.

Takun 06pasom, BONPOC COCTOHT B TOM, KAK JKe Jo-
CTHIAeTcsl NepBoHavalLubIfl NOPHEAOK H ToueMy, KOrjid
MBl cMOTPHM Ha Jwo0ylo oGBYHYI0 CHTYAIHIo, KoTopas
YNOpAfoueHa TONBKO HACTHYHO, MB MOMKEM 3aK/IIOUHTh,
uTD, BEPOATHEE BCEro, OHA BOIHMKIA M3 ApYro#, eme Go-
Jee ynopsigodennoii. Ecin 5 emoTpio na pesepsyap ¢ Bo-
noil, Koropas ¢ CAHON CTOPOHLI TEeMHO-CHHARH, ¢ JpY-
roit— Gaeano-ronybas, a NocpenHHe — IIpOMEIKYTOUNOro
cniuero usera, W $ 3HaW, 4TO0 B Teuenue nocneanux 20
uan 30 Mui K 3TOMY pesepByapy HUKTO He MpHKacancs,
fl JIETKO [orajatock — Takas pacuBerka BO3HHKIA Mo-
TOMY, 4TO paHbllle pasnenenie Ouno ropaspo Goaee nod-
men. Ecan nopgompars ewe, TOo Opo3padnans d o CHHAR
BOJlA mepemMeilaloTes elle GoMblle, M ECAH 5 3HAW, YTO
B TedeHHe HNOCTATOYHO JOJTOr0 BReMeHH ¢ HeH HHYero
He jelajd, To CMOIY CcleNaTh HEKOTOPble 3aKTHYEHHS
0 ee NepBoHaYanbHOM coctosnui. Tor Qakr, uwro o
KpasaM 1UBEeT BOLHW «POBHMITY, YKaswBaer Ha To, 4TO B
npolsioM 3TH wBerd OGHAM pazjeNedd Topas3fio pesye.
B nporusnmoM cayyae sa npollefiliee BpemsA OHH fepe-
memwanucs Obl B ropaspo Oonsleil crenenw, Takum o6-
pasoM, nabaoaan nacroallee, MH MOMEM Y3larh Koe-
HTO O NPOUIIOM.

I1a camom nene husukoB 1o 0OLIYNO He OYEHB HHTE-
pecyeT. PHIHUKH CKJACHHBI CHHTATH BaMHBIMH H Cepbes-
HEIMH 3ajaul TONLKO TAKOro THNA: Ccefyac ychoeHA
takopw; uro Oyner pansime? Bee e poacrseniube HaMm
HaYKH 3aHHMAIOTCH CoBeem Apyrumi saiavamu, Jla w
Boofue see apyrae obnactH 3HaHHA — HCTOpPWHA, reofo-
rus, acTPOHOMHI — pellaloT 3ajavud coBceM ApYyroro po-
na. OxasolBaercs, OoHU YMeIOT JelaTh TpeicKasaHus
COBCEM APYTOro THNA, HeM Te, K KOTOPhIM MPHBHEAR (DH-
3nky. Dusnk oOmuno rosoput: «llpy Taknx ycloBHAX A
MOrY CKa3aTh BaM, WTO Ccefiyac npousoiizer». A reonor
ckamer paM 4ro-uubyas B TakoM pofe: «f Brikonaa us
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seMaH KoctH onpeneacnnoro Tma. Tlostomy s npeackas
aWBAID, YTO CCAH NOKONaTe ellle, TO MOXKHO Gynet nafiti
It Apyrue Koctu Toro e tHna». HMeropuk, X0TA H roso-
PHT O NMPOLIIOM, MOIKET MPH ITOM TOBOPHTH O GyaymeM.
Korna on yrsepmpaer, yto @panuysckas PpeBOTIOLHA
nponsowna 8 1789 r, on Xouer cKaslath, 4TO CCAH BHL
garasiiere B APYryio kuury o $panuy3ckoil peBoIOLnH,
pH Haigere B Heit Ty ke jarty. B nelictBnrenshoct O
AeaaeT npeackasanpe ocoboro posa O HCM-TO, Hero Off
elle HHKOTLA HC BHAeJ, O AOKYMCHTAX, KOTOpHE Clle
uyxno naitru. Ou yTBepsaaer, 4To B ITHX JOKYMCHTAX,
ecnu peus B HuX uier o Hanoacone, oxamercs 10 e,
yTO WAMHCAHO B Apyrux pokymentax. Bosumkaer sonpoc,
NoYeMY 9TO BOIMOXHO, W CAHNCTBCHHBIH BHIXOA— Npel-
NONOMKHTH, YTO B 3TOM CMBICIE Npoulioe Haulero Mipa
fonee OpraHH3OBAHO, YEM €ro HacTosuIce.

Hekotopwe nonaraior, 49T0 Hall MHp CTaJ ynopaao-
yeHHHM crenylolum oopasom. Ciavana mesi nawa Bre-
fCHHAS HAXOAHAACh B COCTOANHH abconoTho HEynops-
MOMCHHOTO JBHMKCHIN, COBCCM K&K MOJHOCTBIO nepemes
wannasn soga, Ho Mui BUAHM, 4TO CCJIH KJATb AOCTa-~
TOYHO JOJNTO H €CJH YHCJI0 aTOMOB Ou€lb HEBCAHKO, TO
qKeTO cayvaiiiuim o6pasom B OANH H3 MOMEHTOR Bpe-
MCHH BOfia okasupaercs paspenenuoil. Heworopue u-
3k (B NPOLLIOM BEKe) BHICKA3ATH NPEANOJOMENHE, HTO
¢ naweit Beenennoii ciywii1och JHUB BOT UTO. B HAllEM
mupe, rne OGecnopsicukoe ABHIKCHEE BCE L0 W ULIO
CBOHM 4epeaoM, nponsouina QuayrTyallus. (Mnemio sTum
TEPMHHOM NOJb3YIOTER KaXAuwil pas, xoraa wabmonact-
cfi HEKOTOpOE OTK/IOHEHHe OT OBBYHOM paBHOMEPHOCTIL.)
MUrak, nponsoulra ¢GaykTyauns, a TEnepn M nabnio-
macM, K4k BCe NMOTHXOHLKY BO3Bpamlaercs K Xaocy. But
MOMeTe Bo3pasnTh mie: «llocaymaiite, CKOILKO KE Bpe-
MEHE Hamo aath, "To6H JOKAATBCA TAKOH (aykTya-
witH». 3naw, 3Haw, Ho ecim Ou QUyKTyauus He Gnina
JIOCTATOMHO CHABHOH Ji/If TOTO, YTOOH NaYaiIHCh npouec<
CH 9SBOJIOIMH, YTOOH BO3HUKJAN pPa3syMHBIC CYHICCTBA,
HHKTO Gu ee u He 3ameT/. Taxk 4TO HaMm HENEro W he
0CTABANOCH, KAK JAATh H XAaTh, JO TEX NOp RNOKA MH
HC NMOABHMCH HA CBET M He 3aMCTHM e¢,— Ha ITO noma=
pobumack QUyKTYauns Xots OW TaKOil CHAbL lNpapaa,

A
.
:
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JIYHO MHE TaKas TCOPHA Kamercs HepepHoil. Ona mue
KAMeTCA HeJenol, H BOT MO KakHM NPHYHHAM.
Ilpeanomoxium, uTO0 Hawl MHp oueHb GoabLIOH, HTO
B MCPBOHAYANBLHOM COCTOAHHH aToMLI OHIH XaOTHYCCKH
paabpocalkl NO BceMy MHPY H 4TO A Mory HaGaolath
3a awoboll ero yacTbio, BHOHpasA e COBCpUICHHD cayuafi-
HeiM ofpazom. Toria ecnp BAPYr OKa)ercs, 4TO aTOME
Habnofaemofil MHOK YacTH KaKUM-TO oOpasom ynops-
noYens, y Meust ne Gyger HHKAKKUX OCHOBAHHE npeano-
Jarath AHANOTHYHYIO YNOPHAOUCHHOCTH ATOMOB B NPYTHX
yuacTkax Hauwero Mupa. B camom Zeae, ecnn 3nech, ¥
Hac, (UIYKTYAUHA H MH BHAHM 3JCCh 4TO-TO HEOOGHYHOE,
TO, BCPOATHCE BCCrO, OHA NosABH/IACh 3/1CChL 38 CHCT TOUO,
4TO B APYrOM MECTe HE CTalio Huuero weoOwiunoro. Jpy-
FHMH CTOBAMM, AJf Toro 4Tolbn HOOGHTHCH OTKJAOHECHHSA
OT HOPMBl B OJQHOM MecTe, HCOGXONHMO, TAK CKA3aTh,
NpH3aHATL €O CTOPOHH, HO 38HHMATh HYXKHO HE oO4Yelb
mHoro. B nawem onuite ¢ noakpamieHHOR H YHCTOHR BO-
poft B TOT MOMCHT, KOrjJla HalUll HECKONLKO MOJERYN
BAPYT Pa3ACAHTCH, BCH OCTANbIIAA BOIE, BEPOATHEE BCErO,
Oyner nepemeliana. A nosTomy, XOTs Kaxuwil pas, Kor-
a8 MH CMOTPHM Ha 3BE3JH H Ha MHP B LeJOM, Mbl 3a-
MCYaeM, MTO BCe YNOPALOYEHO, Mbl AONMKHBI Obiax Ob
CUYMTATh, YTO KOAL CKOpO 570 — (PAYRTYAILHA, TO Jaib-
tle, Kyla Mbl CLie He 3arnalliBani, BCE AONKNHO ObTh
B GecnopRake W COCTOAHHH MOJHOrO Xaoca. Xofd pas-
ACACHHE MATCPHH HA TOPAMHC 3BE3AH N XoJoaHHIl Koc-
MoOC, KOTOpoe MH sHabGawopaeMm, H mMoxer GuTh peayibra-
TOM HCKOTOPOIl (GAYRTYauHM, B OPYrHX MCCTAX, KOTOPHIC
MBI HE MOIKCM llﬂﬁ.ﬂﬂ),ﬂ&‘!h CCrojlHa, Mhbkli HE HMCIH Oul
HHKAKHX OCHOBaHHi OXHUAaTE pazriecHHs Ha 3Be3j Ll H
Kocmoe., Tem He MeHCE Mbi BCCra NpeickalbiBaeM, 4TO
BHE NpenenoB Hauleil JOCATAEMOCTH HAXOJATCH 3BC30H
TAKOTO e THNA, HIH YTO TaM MOKHO HaliTH T¢ Xe ca-
Mule yreepaciednss o HanoneoHe, MNIH 3aMeTHTb KOCTH,
KOTOpBIE MBl YyXe BHACHAH PaHbUE. YCmex BCOX TAKHX
HaYUHLX Npeickasadnii CBHACTOALCTBYET O TOM, UTO HAL
MHp HC MOYBH/CA Ha CBET B pe3yabTarte (IyKTYalnH,
a, naoGopoT, pasBUACA Ha Apyroro, Gonee opraHH3OBaH-
HOro. ﬂosmmy Mie kamercs HeoOXonHMbBIM nobaBute K
HaBecTHbIM (DHIHYECKHM 3AKOHAM THNOTE3Y © TOM, YTO
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¢ PA3JIMYHME IMPOIINIOTO
M BYAYLIETO

Kaxaomy sicko, uto coObITHA, NPOHCXOAlLKE B HalleM
mupe, aBHo neobpaTHmbl. lpyruMu caopamu, Bee mpo-
HCXONHT TAK, a ne HacGopor. Ponsemn ualky, oHa pas-
GuBaercs, Il CKOALKO HIl XU, uepenku ne cobepyrced
CHOBA 1 YalIKa He npuirier oGpatHo Tehe B pyKH. A\ ua
Gepery Mops, rie pasGHBAIOTCA DOMNL, MOKNMO AOATO
CTOATH W HANPACHO XAATH TOrO BENHKOrO MOMECHTA, KOT-
Jla nexa coGepercs B BOJHY, BCTAHCT Hag Mopem M NO-
KaTHTCH BCe AANLUle W Aanblie or Gepera — poT GLTO
Our apeanuie!

Ha aexumsax takue WTyKkH o0uiuHO NOKA3LIBAIOT NPH
NOMOILH KHHO: BHPE3a0T KYCOK KHHOMACHKH, Ha KOTO-
POM CHHTA KaKa#i-TO NOC/JE0BATCALHOCTD coOuITHIT, H D~
Ka3LBAIOT Cro 3aJ0M Hanepel, 3apance paCCYNTHIBas HA
BIpPMB CMexa, ITOT CMEX CBHACTCABCTBYCT O TOM, 47O
B peanbHoil XU3HHU TaKoro He GuBaer. Bnpouem, na ca-
MOM JIee 5TO HOBOMBHO ANKui CnocoG BpareHust
CTOTb OYCBHAHOrO i CTOML rayGokoro akTa, Kak pas-
amuue npomiaoro # Gyayutero, M noMEHM mpoLunoe, HO
pe nomuum Gynymero. Hawa oCBCAOMJEHHOCTL © TOM,
YTO MONET NMPOH3ONTH, COBCEM JPYTroTo POnd, HeM O TOM,
yTO, BEposTHO, yace nponsouino. [Tpouwioe u nacrosiee
COBCOM MO-PA3HOMY BOCOPHHHMAIOTCA TCHXOJOTHUCCKH:
ANIS MPOULIONO Y Hac MOHHTHE TMaMATH, & L1s Gyayuie-
[0 — NoHsTHe Kamyiueiics csoGoau Boan. Mu ysepent,
WTO KakHM-TO o6pasoM MOXeM BhusTh ma Oyaymiee, HO
HHKTO W3 HAC, 34 HCKMoHCHHEM, ObiTh MOMET, OLHHONUCK,
HE fymaer, UTO MOX(HO H3MEHHTL NpoULIOoL. Pacrkannne,
coXanenie  uajexna — 570 BCE CA0Ba, KOTOpHE CoBep-
WICHHO OYEBHANEM 00pa3’oM NPOBOAAT TpaHb MCKLY
npoulaLiM H Oy AYILUM.

Ho ecau BCce B 3TOM MHpPC CAGA4HO H3 ATOMOB H MU
TO¥e COCTOMM 13 ATOMOB H MOMMHHACMCA (DHIHUCCKIM
sakoHaM, 10 nanbosee eCTECTBCHHO 3TO OYMCBHANOE pa3-
nUuMe MEXKLY MPOULTHM H GyAyUM, 5Ta HeoGpaTHMOCTD
Beex spacHiil o6bsicuanace OH TeM, 4TO ¥ HEKOTOPBIX
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H3 3aKOHOB JABHMEHHA ATOMOB TOJMLKO OJHO Hanpasae-
HHE —YTO ATOMHBIC 3aKOHEI HEe OANMHAKOBL MO OTHOIOE=
Hitlo K npowaomy u Gyaywemy. Uiae-to fosaxeu cyuie-
CTBOBATL NpHHIHN Bpoae: «M3 eakn mMowuHo cpenath
Nafky, 8 H3 NaJKH He CAeNacwh €K, B CBA3H C ueM
Haul MHp NOCTOAHHO MEHREeT CROI XapakTep C© eJo4HOro
H3 NajouHHil, —H 5Ta HeoGPATHMOCTL B3aHMOLEHCTBHII
JIONXKHA OWTL MPUYHHON HEoOPATHMOCTH BCeX ABACHHI
nauweit JKH3HH,

Opunako rtagoll npuuuin noka eme He Haipgen, To
CCTL PO BCEX 3aKOHAX (HINKH, OGHAPYIKEHHMX A0 CHX
nop, He HaGMIOAACTCH HHKAKOrO Pasiiuns MEMULY npoul-
JLM 1! HACTOHILHM. K_HHD.TIEIITEI JNOMAHA NOKA3WBAaTH
OALO N TO Ke B ofe cropouw, H (QU3NK, KOTOpul YBHINT
Ce, HE HMEeeT HHKAKHX OCHOBAHHI JITH cMexa.

Boawmem naw o6uudmil npuMep — 3aKOH BCCMIPHO-
ro tarotedus. Bossmem Coanile w nnanery, 3anycrnm
naanety Bokpyr Connua B HEKOTOPOM HATIPARJCHIH, 3a-
CHHMEM 5TO [IBHM(EHHE Ha KHHOMIENKY, & 34TeM [OKa-
KeM OTCHATHI (IIbM 3afoM Haneped. Yto ®e npouzoi-
aer? Mu ypuaum, yto naanera ppamaercs sokpyr Conul-
1la, npasna g oOPATHOM HANpPAaBJCHIH, H TPaeKTOpUs ce
JpmKenns obpasyer sasnnc. CkopoeTh Apuikeuisn naa-
HETHl OKAIBIBACTCHA TAKOM, YTO 33 PARHBE NMPOMENYTHH
BpeMeHH pannyc, coeannsmoninii Coawue o naanety,
OnuCHBACT Beerna passue naouwani. B peiictsitensno-
et Bee GYNeT TOUHO TAKHM, KAKUM 3TO J07KHO OHTh
Ham ne ynacres pewuth, B KAKOM Hanpamjchuil uam
MoKasLBaIOT GHUALM — BpsMoM uanobpatnom. Taxuto
JUsi 33KOHA BCEMHPHOTO TATOTEHHA 0e3pasaiuHo nanpas-
Jienie BpeMeHIr; eC/H BAM NOKA3EIBAIOT 3340M Hanepej
J060H (HALM © COOLTHAX, CBA3ANNEX AHIlIL ¢ 3AKOHAMHN
TACOTENiH, TO BCE, YT0 BLl YBHJNTE Ha 3IKpane, Gyuer
BLIC/ISIECTL COBEPUICHHO CCTECTREHHBIM. ITY MBIC/HL MOM-
1O BupasnTs etle Gonee Tounto. Ecan B Kakoii-1o cnom-
HOM ClicTEME CKOPOCTH BCEX YACTHL, BAPYT MUHOBEHINO
N3MEHAT CBOM 3WAYCHHA Wa ofpaTHuie, TO cicTeMa Bep-
HETCH B HMCXOAHOE NOMONKeHHE, npoitas B ofparHoM no-
pAAKe BCce TE CTanuy, KOTOpPHE olla Yae npollina ao
BHe3anHoro uaMenenns ckopocteil. Tak uto ecian nmeercs
MHOMKECTBO YACTHL, BHNOAHAIOIX Kakylo-to paGory, H

B*
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B npowgom Beenennas Guna Goaee ynopsaouenioir (p
GH3HYECKOM CMEICAC 3ITOTO cnosa), uem ceronus. S ay-
M&I0, HMEHHO STOMO ZONOJHHTEALHOLC YTREPHACHHA HAM
He XBaTaeT Aa8 TOro, YToOhl MOCTABHTL BCC MO CBOHM
mectam, MTOOH 10 KOHIa pasobpaTthes B ABACHHAX He-
OOpPATHMOCTH,

Koneuno, 370 YTBEPHIEHHE HECHMMETPHYHO OTHOCH-
TEJALHO BpeMeHH camO Mo cebe: BEAb H3 HEro CACAYeT,
YTO MpOLISOE HEN-TO OTIMUaeTcs 0T Oyayuiero. Ho ono
BLIXOMT 33 PAMKH TOro, 470 NpHAATO OOLIYHO CYHTATHL

$oyr. 26

(DHIHYCCKUMI BAKOHAMIL, TAK KAK MBl CCrOAHA CTAPACMCH
NpOBOANTL Pe3KYl0 Tpanb MeXIy 3akoHaMu (QHIHKH,
ynpapasonaMn  pasiTiem Bceemennoi, 0 BHCKA3WBa-
HHAMH O TOM, B KAKOM COCTOSHWH HAXOLH/CH nall MHP
B mpounion. [ToCTeANHE OTHOCAT K aCTPOHOMHYCCKOI
HCTOPIH, XOTA BMOAHE MOXKET GbiTh, YTO B OfHH NMPCKpaC-
HE JeHb OHa H CTAHCT Pa3feioM (H3HKH.

O neoGparTHMOCTH MOMHO PACCKA3aTh elile MHOro -
Tepectoro, 4 § 0Gpamych K KOHKPETHOMY ripumepy. Jho-
GONKTHO, WAMPHMEp, NMOCMOTPETb, KAK Ha caMoM aeie
paGoTaeT Kakoii-HHOYAb HeoDpaTHMLIli MEXAHHIM.

Ipencrapsre cebe, 4TO MB CACHANN KAKOE-TO yCTPOii-
CTBO, KOTOPOE, KAK HAM H3BECTHO, MOXCT PaboTaTh AUl
B O HOM HANPARACHHH. H. HATPHMED, Xouy coenath Xpa-
noBoe koveco, T. €. 3yfuaroe Kojeco, y KOTOpPOro BCLy-
a8 KpoMKa Beex 3yGuoB OOpHIBACTCH OUelb KpyTo, a
sapuss nonoro cxofaut ua netr. Koneco nacaxero Ha Bad,
H K HeMy npysusoii (¢ur. 26) npuRnMaeTest MancubKan
aamenka (coGaukxa), cHusanias 1a cpoefl cOGCTBEHHOH OCH.

Takoe KOICCO MOM@T KPYTHTBCA AHUIL B OHY CTOPO-
uy. Ecqu nonmratees nosepuyTh ero o0patho, cobauka
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yupercn B npsivofl cpes 3y6ua u we nycrut ero. Ilpu no-
BOPOTEC ¥E Kojeca B MPAMOM HANPABACHHH OHa C TPECKOM
nepeckakusaer ¢ 3ybua ua 3yben — Tpak, Tpak, Tpak,.
(But anacre, 0 ueMm s ropopio. Takue XpanoBHKH HCROJNDL-
3ylOTCA B 4acax, B TOM uHeaAe i B napyunux. [lpu sasone
YacoB OHI NO3BOJISIOT RAM 3AKPYYMBATL MPYIHHY W He
aawoT off notoM packpyunpaibesi.) Takolh mexanmsm noa-
HOCTLIO HeoOpaTiM B TOM CMBCAe, Y4TO KOAECO He MOMET
BpalaTees B 06paTHYIO CTOPOHY.

Tak Bort, npegnonaramock, YT0 NPH MOMOLIM TAKOrO
#eoOpaTHMOro Mexanu3aMa, Kojeca, KOTOPoe MOMKET nobo-
PAMHBATBLCS JHWL B OHY CTOPORY, MOMHO CHENATH OAHO
OYCHB TIOJICINOC K HHUTEpecHoe yoTpoiictso. Kak Bam yike
H3BCCTHO, B NPHPO/E HENPEPHIBHO NPOHCXOAUT BEYHOE Xa0-
THYECKOE ABHIKCHHC MOJICKYJ, H €CAH NOCTPOHTL KAKOM-
HuGyab ovenb yyBCTRHTCNBHBIE npubop, ero crpeaka Gy-
JIeT TOCTORHHO JPOXAaTh, TAK Kak OHa BCC BPEMS HaXo-
JHTCS MO XAOTHYCCKHM OGCTPESIOM COCCAHHX MOJCKY.
poajyxa. [lapafite ke Torjia BOCHOAL3YEMCH STHM H No-
CE/IHM Ha Ban HAUICro MCXAHH3IMA YCTHPC NONACTH, KaK
5T0 nokasawo na ¢wr. 27. Jlonact# HaxouATcs B cocyne
€ rasoM H HEnpEepPHEBHO H XA0THYCCKH OBCTPLAHBAIOTCA €I0
MoJieKyaaMH, TONKAIOUIMMH JONACTH TO B OAHY, TO B ApYy-
ryto cropouy. Ho korga nonactn nuTaoTes NOBCPHYTHCA
B OJHy CTOpPOWY, HM He JacT 3To cpejate cobauka, a
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KOF/l8 OHH MEHTAWTCH NOBCPHYTLCA B APYIYIO, ITOMY HIUTO
He Mellaer, Tak 4ro Haule Koneco GYLET NOCTOAHHO Bpa-
WATHCA, H Y HAC MOAYUHTCH YTO-TO Bpoe BEYHOro ABHFATE-
as. M Bee notoMy, w0 JIBHAKCHHC XpanoBHKa HeoGpaTHMo.

Ho Bo BeeM sTOM HYXKHO nosyyule pasobparnes. B neii-
CTBHTENBHOCTH MeXanuam paGotaet caenyiomum obpa-
som. Koraa xoneco nosopaunpaetcs B OgHY CTOPOHY, OHO
npHNoAHHMAacT cobayky, KOTOpas 3aTeM cpuipaercs ¢ 3y0-
L& M 3aLLENKUBACTCH, YAaPssCh 0 caenyomnii sybeu. 3a-
TCM OHa OTCKAKHURACT, M CCJIH OHA aGconioTHO ynpyra, oHa
Gyjer Bce OTCKAKWBATL Il OTCKAaKHBATL, M Tak §e3 xouua,
a4 KOJeco CMOWEeT BPaulaThCA Kak BOCPEA, Tak W Hazaln
B Te MOMCHTH, Korja coGauka cAyuailHO nNoACKOuHAA
geepx. Tak 4To Haw MCXaHH3M He cTaneT padoTaTh, CCaH
TOJBKO, 3aILCAKHBAACL, cobauka ne OyACT 3anunarh, 0cTa-
HABJAMBATLCA WIH OTCKAKHBATH HE fio caMoro Bepxa. Eciu
OHa OTCKAKHBACT, HO HE JI0 CAMOTO BEpXa, TO 3TO 3HAYHT,
YTO FOEe-TO 3fech €CTh TaKk Hasbpacmoe feMmndHpoBanue,
HAH TPEHHE, & 3HAYNT, cpuBasck ¢ 3y6la, oTcKakuBas o
ocTanapauBanck (a Tombko Tak cobauxka moxer ofecne-
YnTL HeoOPaTHMOCTL PpaboTHLl HAUIETD MCXauu3ma), oHa
GyaeT BHIICAATL TEMJO H3-38 TPeHHA, TaK 4TO Kojeco Gy-
per Bce ropsavee w ropsuee. Ho worgma oxo pocratouho
pasorpeetcH, Haunyrtea Jpyrue spacHua. Taxk Xe, Kak u
B rase, OKpy#aloieM JONactH, MoJeKydn cobauks i Ko-
neca HaXOAATCA B NOCTOAHHOM OPOYHOBCKOM, XaoTH4e:
CKOM HABHIKCHHI, TAK YTO HC3dBHCHMO OT TOro, M3 Yero
clesano Kojeco W cofauka, a TaKke NpyrHe AeTanu, uem
BHILLle HX TeMnepaTypa, Tem GoJice XAOTHYECKHM CTano-
BUTCA HX ausenne. Hakoney nacrynaer taxoit Momenr,
KOTAa KOJiecO pasorpejock HacToyibko, uto cofauka npo-
CTO MPBITACT BBEPX H BHH3 H3-3a JBHIKEHHs cROuX col-
CTBEHHBRIX MOJEKYJ, T. €. B CVILHOCTH B CHJY TeX e
MPHYEN, KOTOPHE 3acTapasloT BpawlaTues ponacti, Ho
IOACKAKHBAS BBEPX M BHU3 Ha KoJiece, cofayka ocTaercs
HABCPXY CTONBKO JK€ BPCMCOHH, CKOJIBKO i BHH3Y, TaK 4TO
KOJIECO MOMKeT nopopauusatscd B 06e cropous. Bor u ner

Hac Goasllie MeXauu3Ma ¢ OLHOCTOPOHHHM JBHMKCHHCM.
}(panonnﬁ MOMKCT [8¥e HAYATH BPAILATbLCH B OOPATHYIO
cropony! Ecau camo komeco pasorpenochk, a 1a 4acib Me-
XaHHaMa, TAc HAacamCHH JONACTH, XOJOAHaf, TO KOJeCo,
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KOTOpPOC, N0 BAUIMM PACHeTaM, BCCra JOMKHC BpamaTh-
CH B OjlHY CTOPOHY, CTapeT Bpaulathcs B ofparHoM Ha-
NpPaBACHHH, NOCKOALKY Kaiwifi pas cofayxa, cpuBasck,
Oyner naparts Ha HaKNOHNYIO KpOMKY 3yGua u craler, Ta-
KM oGpasom, TOIKaTh ero naszan. B cacaywoiunii pas ona
CHOBa NOANMPLITHET, yNaneT Cule pa3 Ha HAKJOHHYIO KpOM-
Ky caeaywouiero ayfia n BHORL TOJKHET €ro B oBpaTHoM
Hanpaﬁ.ﬂemm.

A npuueM TYT TeMnepaTypa rasa BOKPYF Jonacreii?
IlpeanogosuM, 4yTo HX B HALIEM MeXaHH3IMEe HeT Boolile,
Torpa, ecan xkoneco Tonkaer Bnepes cobauka, nafaollasn
18 HaKnOHHLIL cpes 3y6ua, HEMEVICHHO NOCAe STOTO NPOo-
HCXOINT caeayromee: Ha cofauky HaneTaeT KpyTol nepea-
HHll cpe3 cneaylolLero 3y6ua, of OTCKAKHBACT H MOBOpa-
uHpaerT Koseco Hazan. Bor pas toro, urobsl KOJeco He
OTCKAKHBAJIO Ha3ajl, Mbl HaleaH Ha nero gemmndiep i no-
MECTHJIH JIONACTH B DOINYX, KOTOPLIT He NO3BONAET KOJecy
OTCKAKHBATL 0e3 noMex H 3aMejnieT ero geimenue. Hrax,
Hawe xomeco Oyuer-taku BPALATECH B OAHY CTOPOHY,
TOJBKO HC B TY, B Kaxym npeanosgarajgoch. 'DE&EIHBBE’I‘CFI,
UTO KaK BLE €r0 MM cllenacTte, Takoll Mexannsn Gyner spa-
ILATRCH B Cl.illfy CTO])OH}’. CCMH OAHa €ro 4acrh ropsavee
ApyToii, H B Apyryle — ecan ona xonoauee. Ho nocne toro
KaK MeXay OTHCNbHLIMH YACTAMH NpoH3oHleT Tenncob-
MCH M BCC YCMOKOHTCS, TAK 4TO H TeMOepaTtypa Kosgeca,
i TeMnepaTtypa Jonactell OKamKyTcs ONNHAKOBLIMH, OH He
CTAHCT BPAILATBCS HH B OANHY, HH B JAPYryi0 CTOPOHY, B
cpennen wonewHo. Bor Bam mpuMCp H3 TCXHHKH, KOrja
ABJCHHE NMPHPOALI MPOTEKACT TOJNLKC B OUHY CTOPOHY IO
TCX NOp, NOKA HAPYLICHO PARNOBECHE, NOKA ¢ OjHO# cTO-
POHBl CHOKOHHEE, ueM ¢ APYTOl, NOKA OAHA CTOPOHA CH-
Hee gpyroi.

Kasanocw Oul, #3 34KOHA COXPaHEHHFH SHCPTHH JOJIN-
HO CACAOBATL, UTO B HauleMm pacnopameHH HeHcHepnae-
Mble 3anacel sHeprin. Beas npupona wnkoraa ne tepser
BHEPIHIO, KaK H He npuobperaer ee. Ho sHeprus, ckaxen,
MOpH, SHCPrHA TEOAOBOTO  ABHMKEHIA €ro artoMoB,
Ansi Hac mApakTHYecKH HepoctHmiMa. Jlaa Toro utoOh
5Ty SHEPrHID OpraHd3oBaTh, HanpaBuTh, H3IBJeUb
AN NOCAENYIOUETO HCNOMb3ORANHA, HEOGXOAHMO CO30aTh
pasuuny Temneparyp. B nporusnoM ciyuae Mbl yBHIHM,
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UTO, XOTHl IHEPrHS H CCThL, HCMOAL3OBATL CC HE yAaeTcs.
Tak wTo MeEXKAYy WamHYNeM SHCPTHH H €€ JOCTYNHOCTHIO
pasunua rpomankoro Macwtada. B mope aakmouena or-
pomMHas BIIEPTHH. HO LT Hac oHa HEZOCTYIMHA.

3aKOH COXpPaHCHHA YHEPrHll O3HAYAET, YTO CyMMapHan
sueprus Beenennofi noctosnna. Ho npu Xa0THUCCKOM
JABHXEHHY OHA MOMCT OuThL pacnpeiescHa HACTOJNBKO
PARHOMEPHO, YTO B HEKOTOPHX CJAYYafX HENL3s HHYCTD
JLOGHTLCH HH B OMHOM HANPABNEHIH, HIl B PYroM: JHep-
FHEH YIKE HEBO3IMOMHO GOMBUIE YIPABAATE.

Mue gaxercn, uro pam Gyner ficnee, ecai s MPOBELY
clenyiomyw ananorsio. He anato, npuxoannocs an BaM —
MHC MPHUXOAHAOCH — CHACTL WA [ASMHE ¢ HOCKOTLKHMH M0-
JIOTeHUaMi, Koria BApPYr HCOMKHAAHHO HaulNHaCTCH JH-
BCHL. Kai( MOMHO HPOHDFHEC RbLli XBATACTC CROH NMOAOTCH-
112 H KHaaetech, B pasiepaaky. Tan Bb HauUHAETE BLITH-
pBThCI'I, H OKa3uBacTcd, HTO BALIM NOJOTEHILA HEMHOTO
HEMOK/IH, HO Bee e cylwe pac., Bl BuiTHpacTech OfHHM
NoJMoTeHleM A0 Tex nop, NOKa OHO HE CAHUIKOM HAMOKJIO
(Torna ono POBHO CTOJLKO JKE MOYHT BAC, CKOJILKO M BLI-
Tupaer), Gepere 4pyroc — i JOBONLHO CKOPO OTKPLIBACTE
YIRACHYIO HCTHHY: BCE MOJODTEHIA MOKpHE, a Bl cule He
BHITEPANCL N0 KoHua. Tenepb RHTCPETLOH COBCCM HEBO3-
MOJHO, XOTH Yy BAC H MHOIO NOJOTCHEL, a BCC TOTOMY,
YTO B HCKOTOPOM CMBLICAC MEKAY Balleid coScTBeHHON
BJAAKHOCTBIO H BAAKHOCTBIO MOJOTEHEL HEeT HHKAKOH pas-
HuuK,. Moxkso npuaymats Kakywo-nnbyls BenwuyHny, KO-
TOPYIO MBI HA30BEM 4BOAOYAAIAIOICH cnocoGHOCTBION.
Tax BOT, «BORNOYIANAIONIAA CNOCOOHOCTL® MOJOTEHUA
pabBa Bauelt coGerBennoll  «Boloyaadsiomedl cnocoG-
HOCTH®, H, BHTUPAACH MOKPHIM MOJOTEHUEM, Be 3a6npa-
€TC TIM TAKOE e KoJlYecTBo Boju, Kakoe 3a0H-
paer palwa KOMa H3 NONOTeHUd. IT0 He 3HAYMT, YTO Ha
BAC H B NOJOTEHUE Cnr)f.‘]]f.‘TCﬂ OANHAKOBOC KOJHYECTBO
goaul. Ecan noaotenue Gonplioe, nofis b HeM Gyaer Golib-
ue, ecaH MANCHLIKOE — MEeHLIUE, HO HX BJAWHOCTH 5}",[[(!1‘
onukakopoil. IMocre TOro Kak BAAKHOCTL DCCX [PEAMCTOB
CPABHAIACL, C 9THM YXKE HHUCTO HENbLIN HOACHAT.

B stom npuMepe poa — Kak IHEPrHsA, Beib ofuiee Ko-
Audectro pofip pe mensercs. (Kouewno, ecnn neepb pas-
ACBaNKH OTKPHITA H MOMKHO BLICKOMMTb HA COJNWBIUIKO H
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APGCOXNYTL (1Al pasaotsTh elule 040 CYyXoe NonoTenue,
sul cnacens. Ho npefcrasere cele, 4ro ABeps 3akphiTa,
JIPYIIX NOSOTEHeL 18T, 8 OT STHX BaM AnKY/la e AeThes.)
Tak BoT, ecam npeictaphTs cefe N30AHPOBANIYID YaCTh
Beenennoil # noaom1ath oCTATOYHO AOMATO, TO H3-3a NPG-
HCXOARILIX B 5TOM Mupe caydailiocTell snepris, Kaxk o
BOfla, pacTipenentites: Na Beeit stoil 1acTn papnosepno, i
OT HeoOPATHMOCTH ARTENHA e oCTaneTes i cneaa. b sToum
MUPEe HHKOPIA Yile He NPoH3oiiieT HHIero HHTEepecnoro u
TOM CMBICIE, Kak MB 3T0 NOMIMacM,

MMostomy n orpanuuennoil cierese, cofepkanieit Xpa-
nosnuKk, cofauky M BepTYmKy H Hudero Gance, TemMnepa-
TYpd HOCTENCHHO BHPABHUBACTCS H KOJeco nepecract
ppalathes Kak B oAny, Tak H B ApYTyI0 cTopony. Touno
TaK e, ecall Hafoaro ocTaRuTh J00Y10 CUCTeNy B NOKLE,
B ileil npousoilzer pBeecToponnuii odned suepriell u o
KOHIE KooK He OCTaHeTes IHePTinH s Kaknx-inbo
npoteccon ').

MesKay npoutin, napaMerp, cooTBeTCTBYIONUI § Hamey
npUMepe BAAKNOCTH, I €BOAOYAAII0LLE] Cnocodo-
CTI®, Ha3LBAIOT TEMNEPATYPOR, I XOTH # I MOTY CKa3ath,
UTO ecdll TEMTepaTypa ApyX o0beKTOD OANNAKOBE, TO Ol
HAXOASTCS B PABHOBECHN, ZTO He 3naunt, 1To 3epris
ofionx OGREKTOR OJHHAKOUA. D70 3naunT ANlb, 4TO HS-
BAEYL FNCPLINO N3 OANONO il 03 APYTOro ofibesta oauna-
koso Jgerko. Temnepatypa ouelh NOX0OA(A 11 €BOAOYLA-
asolyto cnocodnoctee. [logToay, ecnll NOMECTHTE Hallil
BA OOLEKTa PAAOM APYE € APYrom, BHEIIHE ero ne
nponsoilaer. Ouy npocto OyayT 0OMENHBATLCA UEPTICH

1) Aneck momio poGanurs neckeawke caon. Tlpeanoiomny, uro
Xpanoceng n cobausa npuaelans K aoepn poALIIOrG  yuunepsarn,
THR NTO KRAUMT CAgtaine pRommini noRyunaTedh  Nonoparact
BEPTYUIKY, @ KOr@ JApeph OTRPWBAETen p oOpainyio Cropony o no-
KynATeAs DXCAUT, BCPTYLIKA OCTAETCH menoanmancll. fleno, uTo
p oM ensobpeTetniz Bee o NOPILKE o Al MOMKEM 3aCTaniTh pafio-
TArL NMOKYNATCAN A HY ACAH MAaraz;npa. OfllIHHO ANECL 1eT paonooe
cug Mesgly naywel tosuoll v Avepue. Sueprun nce BpeMs ACpexo-
AT OF TOANBL K JILCPI — MOACHO CKA3ATL, MTO TEMTICRATYPA  TOSM
pLILLE, WOM TEMneparypa AREpE. T. €. CPCAnMM KNUCTIiCCKan auep-
ris NOKYDoTeds #o wnore pos Goavme Cpeateh guneTlecKal snep-
fHn AeTosen Batero vexammina — Hpoea ped.

9 Juw. 0H



130 Jexgun 5§

B papliblX KOJNUECTBAX, Tak MTO CyNMMapuuii peiyanTat
ofMena okaxercs pasusy nyaio. [losTomy Kaaibil pas,
KOra TeMmeparypa Beex O0LEKTOR OKa3HBaCTCH oauna-
Konofl, B ClCTeMe He OCTAETCs SNEPrHn Ha Kakne-HuOyab
BHYTpeHEHe npeolGpasopanns. [lpuHin HEOGPATHNOCTH
We FAKIIONACTCA B TOM, YTO €C/H B CHCTEME €CTh Pajuiua
TEMOCPATYpP B CHCTEMA MpelocTapicHa cama cebGe, 10 C
TeycHnen BpeMenil Temneparypa sce Gomee Gonece Bui-
paBiiBaercs, 8 KOAHYECTRO cnoGoanoil INeprun HeyKaoH-
HO Nnanaer. :

[Mo-Apyromy 9TOT MPHHLKN HA3BIBAIOT 32KOHOM BO3pa-
CTAHMSI INTPOMNIH, COTTACHO KOTOPOMY SHTPONHS MOXKET
ANlIL BoapacTats. Ho cyTh ne 8 Ba3nasiax, CMLCH €ro B
TOM, 4TO cpaGonuan Npuroinas AR HCnoAL3onang step-
FHSl MOMET ToabKo yselbuiatsen. M sto xapasrepuoe
cnofieTso Hallero MEPa B TOM CMBICTE, 4TO OHO BLITCKAET
13 XAOTHUHOCTH ApmsKkenns Mosekys. Ecnn B npepocran-
nenHoll caamoll cefe cncrene TeMnepaTypa e By OH-
HaKoBa, TO NOCTENENNno MPOHCXOHT BLWPABHHBAHIE TEM-
nepatypil, Ecan ke W TaM i TYT TemMneparypa oflunaroba,
K4K, HAnpiMep, TeMmeparypa BoAW Ha OOHuHON Hepa-
CTONNEHNON MeyKe, He'lero H AyMaTh, YTO BOAA Caya no
ceGe 3amepaleT, a newka cama no cefic 3aTOMHTCSA. Ho
ecal neyb ropswas, a BMecTO BOAW — Jied, BCE MPOHCXO-
anT camo no cede, Toasko naoGopor. Takim o6pasoM, He-
o0paTHMOCTL BCErjia NPHBOAMT K YMCNbUeno anaca
cpoloAHoll IHEPriTiL.

Bot it Bee, 4To 51 XOTen cKasath na sty Temy. Mue xo-
yeTcst CAeAATh JRIL HECKOJLKO ACHONINTEAbIHX 3ane-
yanmit. Met TOALKO 4TO NO3HAKOMWINCH C OJHHA OYEBNI-
nus sdderton (HeoBpaTHMOCTH), KOTOPHIl He ABiseTCS
OUERHABLIM CIEACTBIEM 3aKkouon (H3HKN 1 Jaie ne cpi-
3ai ¢ BRA denocpencrsento. Jlas toro wtobu ero MoK-
Ho GO0 o0 LICAHTE, TPEGYIOTCH AGIrne i A0BOALHO TOH-
Kue paccysaenus. A neab 3101 3pekT NrpacT neppocTe-
[enIylo poab B SHepreTHueckoii 3koHomuke Beenendol,
BO BeeX HAGAIONACMLY ABJAEHHAX 3TOrC Mipa, RO BCEX
oueRHAHLK peuax, Hawa namate, yeprhi HAILCro Xapak-
Tepa, PAINNUHE MCHCTY MPOULTLIM B Oyayluum CAMUIM ie-
nocpeAcTnenuLIM 00pPa3oM CRA3aHbL € ITHM aQherToM, N
B TO e BpeMA OH HE ARJINETCH III)HMHM CNeICTEHEN OC-
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Honuex dakonon. st Toro wroGul NpHilTH K HEMY, HYXKCH
noaruil ananna.

3akoHs (PHINKH HEPEAKO He HMEOT OUeRHAHOrO npi-
MOro OTHOLLEHHS K HalueMy onbiTy, a HPE,TCTEIBJISI[-DT co-
Goft ero Gosee N Menee aGeTpaKkThoe Bupamenie. 11pn-
MEpOM 3ITOMY MOXKET CAYKHTH TOT (HAKT, HTO 34KOULI
obpaTHMBl, a fiBJIeHAT — HeT.

OucHL MACTO MEMY SJeMEeHTAPALIMH 3aKoHaMu n
OCHOBHBIMH ACNEKTAMH PCATLHUX ABACHHI IHCTAHUHSA OT-
ponuoro pasmepa. Hanpunep, Korjla sbl CMOTPHTE HA €A~
nunK ¢ Gonblloro paccTosing W BHAMTE, KaK B MOpe na-
AT OTPOMHBIC KaMHIl, KaK ABIMKETCH el | T. i, He Tak
YK BAXKHO NOMHHTSH, YTO JefHHK COCTOHT H3 MAJEHLKIX
WeCTHYTOABHKX KpHeTainop apaa. Onnako ecad paso-
GpaThcs B ABHIKEHHN JNenKon focratouno ray6oko, ora-
MeTesl, YTO OHO MNEHCTBHTELHO B 3UANHTEALHOIl CTenenH
npefonpefiCARCTCH XapaKTEpOM KPHCTANIIOR JIbAA. Ho nas
TOr0 YTo0Ll pazofpaThCA B 3AKOHAN JIBHAKCHHSA JelHHEKOB,
HYJKHO HEMano BPCMEHTH (na ceilyac u Wer TakKux Jiojci,
KOTOpLIE JOCTATOMHO XOpouwo pa3Gipannch Gt B CROIl-
CTBAX /bfa, XOTsi HA H3IYHCHHC €ro MOTPAYCHO HEMAano
ppemenn). Tem He Menee MOXHO HANEATLCH, UTO CC/IH MUl
paabepeMcsi B CBONCTBAX KPHCTAMIOR b8, MW B KOHLE
KOHILOB OCHJIIM H 3aKOHL ABHMEUHA JACIHIKOB.

[papaa, XOTS B STHX JEKUHAX bl TOBOPHI O dynuna-
MCHTAALHEIX 3aKoHaXx (PH3HKH, A JOJIKeH cpasy npeayn-
peiNTH BAC, YTO OHOIO 3HAHHS 3THX OCHOBHHIX 32KOHOD
B TOM BHAC, B KAKOM OHH H3RCCTHLI HaM CCTOAHS, euie
HELOCTATOUHO ATS TOFO, YTOOH Cpasy HauaTth pasGupaTh-
¢l B CKOMBKO-HHOYIL caomumx apacnuax. Ha sto Tpe-
Gyercs BpeM#, ia W NOTOM HaM YA4CTCH pazo0parbcs B
Gostee CHOMHBMX SBACHIAX MHWb yacTuno. [Tpipona yer-
pocia TakuM 06pasoM, YTO CAMBIC £e BANKHLIC (aKTh OKa-
3LIBAIOTCS OTAANCHILIMH CACACTRHAMH OoJee WiH Mence
CAyuaiHoTo COMCTAlS MHOKECTBA 3aROHOR.

Hanpunep, sapa, CoAepIKaliHe HECKOBKO SeMeHTap-
HBIX YECTHIL— MPOTONOB H HEITPOHOB, NPCACTABANIOT CO-
Goil upespLNAIHO CAOKHLIE CHCTCMLI. ¥ HHX ecTb TdK Ha-
JLIBACMBIC SHEPTETHICCKHE Y POBILN, OHIt MOTYT HANOAUTLCH
B PasanuuBLIX COCTOSNMAX A YCAORMIX, XapakTepHave-
MBIX YPOBHEM SIHCPTHH, W ST YPOBHE DASANTHH A

o
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pasunix spep. MatemaThueckas 3a/laua  ONpPeCACHHR
FnaUeHNil PAZTHYULIX  3HEPreTHYecKUX YPOBHEH OHeHb
CAQMKNA, H MBI YMEeM pellath €€  JHIB  YacTHHYHO.
Tounoe nonckeuue ypopleil, 04eBUAHO, SIBASCICH Cleld-
CTBHEM HEREPOSTHO CJOIKHBIX NPOILECCOR, 8 NO3TOMY
HET HHYero ocofeHHO 3arafodHore B TOM, YTO ¥ a30Ta
€ ero ANTHAUATLIO SAEMEHTAPHEIMH YACTHUAMH B #lipe
OANOMY YPOBHIO COOTBETCTBYET 2,4 MUAAHONA 3NEKTpON-
BOJLT, Apyromy — 7,1 MIAHOHE 3N€KTPOHBOALT W T. i
Ilo wro [JefCTBHTEALHO 3aMCYATENBHO, TagK 3STO TO,
YTO pech xapakrep Hawei Beenennoil B 3nauutensHoi
CTENEHIl 3aDHCAT OT TOMHOTO 3Hadeltns OfHoro SHepre-
THUCCKOro yposhst omnoro fapa. Kak oxasupacres,
onun ypoeelis sifipa yracpopa-12 pasen 7,82 mupnnuona
sackrponpoanT. M umenno sto menaet wamy Beenennyio
TAKON, KAKAS O1A eCTb.

Heao ances sot p wem, Ecan naunuate ¢ Bofropoaa, a,
no-BHAHMOMY, CHAMana npakTukeckn sen Beeaennas co-
CTOs1a M3 BOAGPONAE, TO NO Mepe cOAHMKenHn aTOMOB BO-
NOpuaa nod AcliCTRIeM CHA MPUTSIKEHRs 0 10 Mepe no-
BHIICHHS TeMNEpaTypu BOLOPOAa BOIHHKAIOT YCAOBHH
Jas epHbX peaknnuil, B peayssTaTe KOTOPHX MOMKET no-
AyanTees reatdi. 3ated renuli MOMKET HacTHUHO BCTYNHTH
B |J{!HKII.IIID c EUJ.I.'J]]O,‘IOM H 06[.'!3303&'"1 HECKOAbLKO HOBBIX,
Boaee Tamenux sgementon. Ho Honbie sacmenTnl Hemen-
NCHIO pacnagyTces BUOBL HA reanii u sogopoa. B ewazn
£ 3TM HEKOTOpoe BpeMst yuelibie HHKAK He MOrall NOHATh,
OTKY[A IKE BISAHCL OCTANLHLIE 3aeMeHTH Haweil Beenen-
Hoil. Bene ecnit HauaTh NARCATL OT BOAOPOAA, TO NMpoLec-
CHl TMpEeDpaulenis, NpPOTeKMOILHE B 3BRE3AaX, HE MOTYT
nath YTo-nuGyab HHOE, KPOME redidf B MNATH-WecTH apy-
ritx snemenTon. CToARHYBIIHCD ¢ 3Toit npoBacsoi, npod.
Xofin n npod. Connurep') yBHaenH 3fech TOABLKO OAHK
BEIXOM — EC/IH B PE3YALTATC COCAHHEHHS TPEX aToOMOB re-
ang Moxcer ofpasopatbes arton yraepoaa. Herpyano
NOACYITATL, NACKOABKO YaCTO BOSHHKAST TAKas BOIMON-
nocts B apeznax. Fl npencrapure cebe, nonayunnocs, uro

1) dpsa Nofin — anraniickuit acrponon n3 Kemfpiunxokoro yum-
pepcurera, Somn Coanurep — amepuiancknit Quznk ns Kopnens-
CKOMD YHABEPCHTETa.
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Tadkas BePORTHOCTH roobile panpHa HY. 10, CCAH TONBKO ¥
YIICpoaa CAyuaiHo He OKAMETCs SHePreTHYeCcKoro ypos-
151, pasnoro 7,82 muaaiona sacktponponsT. Ecan e Ta-
KO ypoBeHb €CTh, TO TPH aTOM& IeJIHS, COSJHHHBUIHCE B
aToM YrAepoad, HauHyT CHOBA PAcNajfaTeCd B cpenmeM
HEMHOFO MO3JKE, 4CM MpPH OTCYTCTEMH Y YIiepona sHep-
retHueckoro ypoensi B 7,82 muauioHa SACKTPONBOMLT.
M torna 5Toro BpEMEHH XBartaer AN APYrHx npeoGpaso-
pannil, A9 o6pascBanus HOBHX sneMenToB. Taxk 4To, eciu
Gl y yriepoia OKA3aAncs SHCPreTHUCCKHH YPOBENs, pan-
neii 7,82 MHAAHOHA 3JCKTPOHBOJALT, TO Mbl MOTAH GH no-
WATEL, OTKYJA B3SUIHCL BCE IMCMEHTH MepHojiueckol Tad-
nuus. Bot nyrem takoro ofpaTHOro paccyiKicHus, pac-
cysaenusi o7 nporusHoro, OO mpeackasano, uTo v
yraepoia aomken OHTH ypOBEHb, panbil 7,82 Muaauona
SMEKTPONBOILT. A J1aGOPaTOPHLI SKCNCPUNENT NOATBEP-
[, 4To 370 feitcTBuTesbHo Tak. [losTomy cyliecTnopanne
B HAleM MHPE BCCX IPYTHX SJCMEHTOB OYCHL TECHO CBR-
3ano ¢ TeM oGCTORTENLCTROM, YTO Y YIVIEpoaa OKasanoch
UMEHHO 9TO SHAYEHHE smepreTHueckoro yposha. Ho tou-
HOP 3HAYEHHC SNCPreTHNECKOro YPOBHS yracpolda Ka-
AKETCH HAM, 3HAIOLUIHM 3AKOHE (PMIHKH, ciyyailubimM pe-
3YABTATOM OHCHE CAOKHOrO B3AHMOJICHCTBIA 12 caomntX
yacTHi. [TosTOMy mpuMep YrAEpOAa MOMCT CAYHHTL npe-
kpacuolt namocTpaiei Toro paKTa, uTo NoHHMaHue pit-
IMCCENX 3aKOHOR elle He 06A3aTebHO rapanTipyer nam
HEMOCPEACTHEHIIOE NONIMANKE BaXKHellunx spaeHui Ha-
uiero nHpa. [TogpoB6HOCTH PEANLIOTO CYILECTBOBAHIN
OYCHL H4CTO BeChLMa JAJIeKH OT OCHORHLIX 3AKONOR.

Mel MojkeM aHanH3HPOBATL HBJCHHS HALero Mupa,
BLIZICNSIA B HEM PasHble YPOBIH, yCTAHARIHBAS HCKOTOPYIO
HepapxHio NOHATHI K NPCACTaBACHR. 5T0 — NeTOx and-
ausa. § ne cofupalock TOHIO ONPEAC/nTEL pa3HLe YPOBH,
HO MOMLITAIOCH JALILL HOACHHTL HA NPHMCPax, uTo A lMCo
B BHAY, KOrAa TOBOPIO OO HEPApXHH MNOWATIH # npex-
CTABICHHIL

Ckaen, Ha OHOM KoHLe nauell uepapxiveckofi Jje-
CTHHI(BE MBI PACTIONOMHM OCHOBHBIE 3AKOHBL (husnkit. 3a-
TesM MB OpPHAYMBIBAEM HOBHE TEPMHILL A5l HCKOTOPBIX
GaH3KHX DOAATHIT, KOTOPbIE, KK 1AM 370 KAFKCTCS, MOKID
BKOHIE KOHIOB OOLACHHTL Ha Ga3e OCHORNWE 3aKON0B.
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Hanpunep, TepMitn «rtennotas. Tenmota, KaK Mpeinc-
JAaraiot, 3T0 XAaoTHYECKoe OBHMIEHHEe ATOMOB, H KOrja
ML HASHBACM 4TO-AUOYNL TOPAMHM, MB NPOCTO MOAPAa3y-
MEBACM, UTO HMECTCH HERUTOpPEs Macca aToMOB B COCTOSI-
HHH HHTCHCHBHOMO XaoThyeckoro jamipkenns. Ho cnnouis
H pRAOM, 06GCyXaan TenMopee cpoileTsa, Mul 3abbipaeM o
XAOTHUECKOM JBHCHHN MOJCRYJ — TOYHO Tak e, KakK,
TODOPS 0 Je/IHHKE, MLl He 00A34HEl IyMaTh O WeCTHYTOMb-
HLX KPHCTAANAX Abla H CHEXHHKaX, KOTophic magalH
Korga-to paunsiie. Jipyrofi npumep TOro ¥e poaa, 570 npH-
mep ¢ kpuerannon coal. Ecan eMoTpers b camulil KOpens,
TO 3TO CHCTEMA OTPOMHOrO YHchia MPoOToROn, liCl-i'F{'lOHOB H
sfexTponoB. Ho nbl 06XOAHMCH OJHHM NOHATHEM «EPH-
CTann conu», KoTopwit Hecer B cele nenuii o6pas coBo-
KYTHOCTH sacMenTapnuXx paanmosieiictenii. Touno TakoMy
e Kpyry iaell npHUaniexuT W MonaTHe NABJCHHS.

Teneps, ecnn caenats Ao Hallell AecTHAUE elUC ONHH
1Iar BBEPX H nepeliTH Ha cAenyolwHil YPOBeHsb, Mbl CTOJIK-
HEMCH CO CBONCTBAMH BeMIeCTB Bpoae «KO3(pdHuHCHTA
ApPeTOMICHHAR, ONPCACASIONIEro, HACKOALKO OTKIOHACTCH
Jiyd CBETA, NPOXO/LA YEePe3a BellecTno, Wil €¢NOBePXHOCTHO-
ro HaTAMeHHA», OOLACHAIONICTO, MOYCMY BOlAa HMCEET TCH-
JICHLHIO OCTADATLCA B BHC eNHOTO LENOro, NPHYEM i To,
H Apyroe onicuHpBaioTes onpefedelHuMy YHCTAMH, Ha-
NoMHID — TeNeph LA TOTO, qTOOM BHIACITHTE, HTO B KOHIC
KOHUOBR BCE 3TO CBOANICH K B3aUMOOCHCTEHKY ATOMOB
W T. [, HaM npumaock 66 COYCTHTLOR Ha HECKOJLKO CTY-
nexeli BHN3, NPOHAs 4epea pajl BCEe MEHee CAOIKHLIX 3a-
Kouop. TeM He Menee Mbl cBOGOJHO paccyKLaeM O «fo-
BEPXHOCTHOM HATHILEHHH® H NPH 3TOM 1IAC 1le HHTEepecyeT
€ro BHYTPEHHUIl MexaHuaM.

[Mpogonzum pawe BOCXOMACHHE MO HEpapxXHuecKon
aecramie. O poAW MOMKINO nepefiTH K BOTHAM, 8 3aTeM
VAKC H K MOONSTHIO <UITOPM», MNPHYEM CJOBO <IITOPM»
OXDATHRACT NCBEPOATHOC UHCAO PAIMIIHLIX  ABJICHHMIL
K romy e kiacey npuuafnexar u apyrue coGuparenn-
HEIE MOHATHH «KCOJHCYIIOE MHTHOY HAN «3pe3ja». M ouens
YACTO HeT HIKAKOTO CMLICTA ZOKANBIBATLCS 10 HCXOJMHLIX
MEeXaHH3MOB DCeX cocTaBRasoux apacuuil. Tlo npasae
TORODPS, 3TO H HEBO3MONHO CAGTATH, TAK KaK HeM BHIIE
ML HOAHIMaeMcs 110 Halledl HepapXnqyeckoil JecTHHUE,
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Tem Ooablle CTYneHell OTAeAsieT Hac oT OCHOBHLIX 38K0-
HOB, 4 KakAas U3 ITHX cTynesed ne oucns nanexna. Mol
eule He MPOAYMAAH Bee ¢ CaMoOro Hasana i A0 camoro
KOHLLA.

[MpomomKas naul NOALEM NO HepapXuuecKoil AecTHHIE
CAOMHOCTH, MH A0o0GHpaeMcs IO TAKHX Beileil, KAk «co-
KPAIEHHE MYCKYI0B® I «HEPBHBIC HMIY.JILChI®> — HeBe-
POSTHO CAOKHLIC ABACHHA DUINIECKOTO MHPA, CBAIAHHHC
¢ HCKJIOYMTEIBHO CTOKNON oprannaannei narepuu. A sa-
TeM  MB HDOXOAHM H A0 TAKHX NONATHI, KAk «is-
rylKas.

Bee paawure B Aaasuie, 11 BOT YXKe nepea namy nons-
THST €HEJOBCK», KHCTOPHAS, «NOJANTHUECKAR uenecoobpas-
HOCTL® 1l APYIHE NOHATHA, KOTOPLIMH MU MOJL3YCMCH A5
Toro, uToGu pasdupathen B COOHTHAX Ha eiue Oonee Bbi-
COKOM ypoBHe.

A 3artemM HACTYNAET Yeped TAKNM BelaM, Kak «3J0», H
<Kpacoray, 4 «Hagcxnar,..

Kakoii se xouell aroif acetnyi Gamxe k Gory, ecan
MHe nosposcna Gyner peaurnosnas merapopa. Kpacora
Il HajeMna — HAM OCHOBHBIE 38KoRW? Mue, Kopeuno, Ka-
JKETCA, HTO A7 Wac pamHee BECIO NOHATL BHYTPEHHEE
CTPYKTYPHOE CAHNCTBO MHpa; 4YTO BCe WayKid, /la # He
TONLKO HayKH, JO0BE HHTeAJeKTYa bible YCHJIHA Ha-
npaBaeHEl Ha MOHAMAIHE BIAUMOCBASEH MKy ABACHHS-
MIl, CTOSILHMH HA pasHuX CTyNeHsx Hamei Hepapxuue-
CKOIT JeCTHHIL, Ha T0, 4TOOW HallTH CHA3L MeX]y Kpaco-
Toil W HeTOpUell, HCTOpHER ¥ YeAOBEYECKOH NCHXONOrHEi,
pelnxosornefl B MEXAHN3MOM MO3rd, MO3FOM 1 HEPBHBIMI
HMIyAbCaMH, HEPBHEIMI HMIYALCAMI I XifMUeil i TaK aa-
gaee, Kak ppepx, Tak u Beu3, Cerojiis mMul eHle He MOIeM
(1t 4TO TOIKY MPHTBOPATLER, OyNTO 9TO e TaK) NpoBecTi
HCMPepPHPHYIO JHUMIO OT ONHOTO KoHua Ao Apyroro, nbo
MBl JIHLIL BYepa yBIAenH cYIICCTBORANNE TAKOI HEpaPAHH.

Fl mue pe kaKeTcH, UTO BONPOC NPABHIIBHO NOCTABIEH.
BuGpath OLiH H3 ITHX KOHLOB K, OTTANKHDRAACHL OTCIOA4,
HAACHTHCH JOCTHYL NONHOTO MOHNMaHHA, Guo Gu ouHb-
koit. Hi nonnmanne npupoau ana, noGpa i HAACHAL, Hi
MoHIMAlHE OCHOBHHIX 3aKOHOR B OT/ACALHOCTH HE MOFYT
oGecneunTs TAYBOKOTO MoHnManis mupa. lostony Hepa-
3YMHO, KOF/1a T, KTO H3YYaeT MU Ha O/HOM KOHUC Hepap-
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XHYECKON NeCTHHUB!, GE3 J0/UKHONO YBAWEHHN OTHOCHTCA
K TeM, KTo aeaaert sto na apyrom konne. (Ha camonm gene
STOrO W NET, HO JIOAN YBEPSIOT HAC, MTO HMEHHO TaK 00-
ctout aeno.) Bes orpomuas apmus uccnenopartenefi, pa-
GOTANIHX 1A BCEX CTYNICHAX HA LG AeCTHHIH, OT OIHOrO
Kpas 0 APYroro, NOCTOAHHO COBEPILEHICTRYET HaLle NouH-
Malie MAPA, H MLl MOCTCNEHHO NOCTHraeM BCE Kosoccalb-
HOE nepengeTexie uepapxuil,

Jeknun 6
¢ BEPOSITHOCTD

H HEOINMPEOEJIEHHOCTDb —
KBAHTOBOMEXAHMHYECKHH
B3I'VI51 A HA TTPHPOJLY

Ha nepeuix warax HCTOPHH 3KCHEPHMCHTAJLHLIX HCCJAC-
JIOBAHH WM KAKHX-AHOYAL APYTHY HCCTCAOBATHH, Tpe-
CACAYIOINX  HAY4YHLIE wedil, pasymubie  obbAactenis
nabaoaaeMbx ABICHHI OCHOBHBAAHCH HA HHTYHLLHH, KO-
TOpan cama Gasipyercs na npocTeiuIcM ONUMTe CONPHKOC-
HoBenisa ¢ obbiicHHEME o0hekTamni. Ho no mepe Toro kax
MLl MBITACMCH pacUlMPUTL HALIH NPCACTABACHUA H 10-
OWILCH  AYYWIErQ COOTBETCTBHS MEM/Ly Haunmu obnicHe-
HUSIMKE H TEM, 4TO Mbl HaGmojaem, no Mepe TOro Kak same
ofbsicHenie cTanopiTes Bee Gosee u Goace WPOKHM |
HAC HAUNHACT HHTEPECORATL Bee Gonee IWHPOKKHE Kpyr sib-
ACHHHE, TO, 4TO €UIC CODCEM HCAARNO GHAO NPOCTHM Ha-
batogerieM, cranopires Guanueckum aaxonom. [Tpu ston
C HHM NPOHCXOANT CTPAHKAaA BCIUIL: YacTO OH CTAHOBUTCH
pee Goaee # Gooee BHELLNHE HEMOTHUHLIM H BCC fanasile o
AAnbUIe PACXOANTCH € TEM, HTO MOJICKABKIBAET HHTYHINA.
[Mptisenem Jnins oaun npumMep. B Teopun otHocHTeND-
HOCTH YTBEP¥IAETCH, YTO €CJAH BH CUHTAETe, UTO ABA CO-
OLITHA MPOH3OWTH OAHOBPEMCHHO, TO 3TO RCErO JHIIL
Bawa AUNHAS TOYKa 3PEHHsl, 4 KTO-TO ApYyroil ¢ Tem e
OCHOBAHHEM MOMET YTBEPKLATh, YTO OLHO H3 ITHX ABJe-
HHil NPOXAOILTO paHblie APYTOTO, TAK 9TO NOHATHC OMANO-
BPEMCHHOCTH OKA3LBACTCS YHCTO CYOHeKTHBHBINM.
Koweuno, nuave n GBTH HE MOXET, NOCKOJLKY B Ha-
ulcif NOBCEIHCBHOIN MKH3HH Mbl HMEEM AENO ¢ OTPOMHBIMK
CROILACHNAMHE YACTIHL, OYCHb MEANEHHHMHA MPOUEcCaMH H
APYTHMH OYCHL CTICHN(PHYHLIMK YCAOBHAMH, TAK YTO Ham
ONLT XaeT HaM JHLWL OYeHb OrpaHHuYenuoe npelcTanJe-
nue o npupoje. M3 nenocpecTBeHHOro onbiTa MOMKHO Mo-
HEPTHYTL CBCACHHA JAHWL of ouenb mMahoit pone ecre-
crpeHnsix spaennit. I Toasko npin noMomy o4eHb TOHKHX
HaMepeniil H TILaTeNLlo NOArOTORICHHLWX ONMLITOB MOMKHO
foGHTLECH GoJee LIHPOKOro B3rAsila Ha BeuiH. A Toraa Mul
HauMNaeN CTAMKNBATLCH C NeOKHAANHOCTIMH. Mu Ha-
Gaiojlacs CoBCEM HE TO, YTO MLl MOTVIH Ol NPCANOAOMKHTD,
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cOBCeM He To, uTo MBl ceGe npencraasmin. Ham npuxo-
AHTCS CHABHCE BCErC HANPAraTh CROE BOOOpaNCEHHE HE
nas TOro, 4TobH, KAk B XYAOMCCTBCHHOI nHTepaType,
T][‘.NQJICTHHI{TL cefe TO, Yero HET Ha camoM Jene, a gans
T0ro, 4To6H NOCTHYbL TO, YT0 ALHCTBITEALIO npoucxodut.
Bor 06 31oM-TO A 1 X0Uy NOrOBOPHTHL CETOMHA.

Haunen ¢ Hetopin uayuenns cpeta. Cuauana npeano-
JATANOCE, YTO CBET OMCHL NOXOXK H8 JOXAL H3 4aCTHL,
WAH KOPNYCKYJ1, JITSHLEX CORCEN KaK NYyJIH, BLMYyILCHHLIE
3 pyxus. ONHAKO NOCACAYIONULAC HCC/IEIOBAHES NOKA3a-
JH, YTO TAKOC MPEJCTABJICHHE HCBEPHO M Ha CaMOM Acne
cRCT peneT cebsi Kak BOJIE, HAMPHMEP KaK MOPCKHE BOJ-
1. 3aTem yxe B XX B., nOCAE AONOIHHTCILIHIX HCCICA0-
Bapiil, PHOBL CTAN0 Ka3aThes, YTO B O4CHL MHOTHX CJYy-
yasx cher BeAeT cebs Kak nortox uactuy. HaGmonas
(orosnckTpruCcKHil 3pherT, MOXHO NOACYHTATL NIICAO
BTHX KOPHYCKYJH, Teneph HX HA3LIBAIOT dotonany. Koraa
SACKTPOHE GBUTH TOALKO YTO OTKPHITH, Ka3anoch, 4T OfH
BenyT ceGs TOYHO TaK Xe, Kak YacTHUH HAH ny.am. lpoute
nipoctoro. Ho pasbHeiiwmie ONLTL, HAUPHMEP C 3ACKTPON-
noil aud paxuueii, NoKasaau, NTo OHN PEAYT celn Kak BOJI-
el M wen nansie mao Bpems, Tem Gosee # Goaee Hesc-
HEIM CTAHOBH/OCH, KaK ¥KC OHH BeXyT cels — KaK Kopmy-
CKYAB M KaK pofnbl. Bee pHrasgeno 10 Tak, 10 1aK.

Bce napacrapiias nytannua Guna pa3jpeiicsa b 1925
wiy 1926 r. OTKPLITHEM 10UHHX YPABHCHHNIT KRAHTOBROI Me-
xannk. Temeph Ml 3HacM, KaK peAyT cels 3AeKTPOHL
wii ceer. Ho Kak s Mory naapatb TaKoil XapakTep nope-
nennn? CkasaThb, YTO ONN BEAyT CCOR KAK 4ACTHUB, 3Ha-
ypao Owl cos3ftapath Y BaC IlEIiI}ﬂBIIJIhHOE llpEJlCTaBﬂEHHC.
To ke camMoe MOAYUNTCH, GCAH i CKAKY, HTO OHU BEAYT
cobs kaKk Bosus. Onn BeayT cebsi TAKUM 00Pa3oM, UTO 3T0
i B EOeil cTCrNCHH Ne HANOMITHACT qero-unbynb, ¢ Yem Bul
cTankupannch pansiie. Bam onuT, OCHOBAHHLIE Ha TOM,
¢ yem BH CTANKMBAJWCL pansuwe, uenonon. [MpocTo-na-
NPoCTO Bee TO, HTO MPOHCXORMT B OUCHHL MAJCHLKOM Mac-
wrate, NPOHCXOAKT COBCEM NO-IPYTOMY. Arom He nojuu-
HAGTCA TCM JKe 3AKOHAM, WTO H TPY3NK, NOABCIICHALI Ha
npysune n koncGilouluiics na weil. Ero Henwssn takme
paccMarpupaTh KAk MHHIATIOPHYIO COMHEMHYIO CHCTEMY
¢ KpOLIEMNEME NaneTaMi, spailalouinics 1o opouTam.
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Henwan ero npeacrasdts n B pu/Ie KAKOTO-TO oGnaka 1an
TyMana, okyTuBaloiero snapo. [IpocTo on He moxox ma
BCC, 4TO GH BIAGIH 0 3TOrO.

Mpapna, apeck ecTh no kpaflielt mMepe ogno ofeTon-
TCNALCTRO, OGACrYAI0ILEe HALLE NOJOXeHHe. SJeKTPOHK Be-
ANT CEﬁﬂEYK&B&HHDM OTHOLUCHHH TOYHO Tawk e, Kag I
otouu, M 7e, v npyrne peayr cefn neobblubniy ofpasom,
HO 3270 OQHHAKOBRO.

B cpsan co peenm atuM, ags toro 4tolul nonaTh, Kak
OHH BEAYT celGn, noTpeGyeTcs Hemanas 105 TBOPUeCKOoil
thantasnn. Begs peun noiiletr o yeM-To, 9TO B KOpHE OT-
AHYACTCH OT BCErO HaM foceie HABEeCTHOro. Yiie H3-3a
37000 gan#as gekuns Oyaer caMoil TPYAHOH, NOCKOALKY
ona uanbonee abCTpakTHa H ce MATEPHAN NaJaeK OT Ha-
tiero nopceanepHoro onurta. Ho muuero we nojiesaellb.
Ecnu 661 B cooHX ACKUHAX, NOCBAMCHHLIX Xapaxrepy (-
FUMCCKHX 3aKOHOH, # o0oleNn MoNYaHHeM CBOIICTBA MIK-
poMaCTHI, S 3ABENOMO HE BWNOJAAHA OH NOCTaBJICHHOH
nepeno muOM 3apaun. ItH cpoiicTBa Xapakrtephu abco-
JIIOTHO IA# BCEX SJIEMEHTAPHEX YaCTHIL, OHH }"IIHBC‘PC.EL"EI.:-
HBl 0 CROGMY XaPaKTCPY, TaK YTO CCAH Bbhl XOTHTE C/ibi-
WaTh 0 Xapaktepe (QU3HYCCKIX 3aKOHOB, TO MHE HEOOXO-
AHMO TOrOBOPHTL O HEM B B TAKOM ACMCKTE.

Mparaa, 9710 ne Tak-to npocro. Ho Tpynnocts 3nech
UHCTO MCHXONOTHUECKAH — HAC MOCTORKHHO NMYHACT Bonpoc
«Kak me Tak mMomer OWMTE?S, B KOTOPOM OTPAMNAETCH He-
KOHTPOJHPYEMOE, HO coBeplienno HeoGocnoBaHHOE CTPEM-
nedlie NpeAcTapuTh cefe BCC NOCPENCTHOM YEro-10 O4CHb
3paKkoMoro. § we CTury TPOBOMHTHL HHKAKHX aHAJOrHil c
‘H‘.‘M-HHﬁ}'}Ih BCEM HAM 3HAKOMEIM, & MPOCTO PACCKARY,
kKak obcront facno. Buimo ppema, Korfia rasethl nicadi,
HTO TEOPHIO OTHOCHTEALHOCTH MOHHMAIOT TOALKO JRCHA-
AIATL YenoBek. Mue nuuno He HG]]I‘ITCH, UTO 9T0 npania.
Boamoxino, GuT0 BPEMA, KOTIa €€ NOHHMAaN BCEero O/Hi
YeAOBeK, TAK KAK TOMLKO OH pa3olpatcs B TOM, 4TO Npo-
HCXOHT, ¥ He Hanucan eute of stom crathit. [Tocae e
TOTO KAK }"JCIIBIC MpOoMAH 3Ty CTATBIO, MHorHe Taxk uam

HHAUC NOHAIH TEO[JI!ID OTHOCHTCARHOCTH, H, 7 AYMaK, HX
6uisio Goaboie apeHaauatTi. Ho, mMHe ka)ercn, fi cMeno
MOI‘}" CKA3dTL, YTO KDAHTOBOI MEeXaniki HIKTO He no-
Husaer. Tak 4To He OTHOCHTECL K 9TON JCKIHH CAHILKOM
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cepLe3nn, He AyMaiite, 4TO BaM npeficTenTeNnLHO HeoOXOH-
MO MOHATH e COAepiKaine N NOCTPOHTL cefe Kakyr-10
MucaenHyio Mofens. [lepenoxunte n MONLTAITEeCEH MPOCTO
nopassieubes.

S coGupaiock pacckasath BaM, Kak Beaer cels npupo-
na. M ecan Bul NpocTto coryiacHTechb, 4TO, BO3MOXKHO, OHA
pefer ceOs WMeRHO TakiM o0pa3oM, TO BH YBRANTE,
YFO 9TO OWAPOBATENbHAs U BOCXHTHTEAbHas ocoGa. Eca
cmomeTe, He myuaiite cefsi Bompocom: «Ho kak ke Tax
MOMET OLTL?», G0 B NPOTHRHOM Clyyae B 3afisere
B TYMIK, u3 KOTOpOTO eule nHKTo He Budupanca. Hukro
e 3HaeT, Kak e TaK Moer ObiTh.

HTBK, no3soSibTe MHE Uxapamcpusonarh nopeneHne
5JeKTPOHOB Ml (DOTOHOR € THAHYHOI A7 KBAHTOBON Me-
XaHHKn ToukH 3pedus. §1 Oyny NOAL3OBATHCA H CpaBHe:
HHUSAMUE, H !'TPDTHBOHOCTBP-JIEHITHMII. Ecan s1 nonwtaloch
OrpaHUyUTECSl ONHHMH AHAnNOrusiMu, y Hac HAwero He
BHilner. 31ecs copepilieHHO HeoOXOMHMO YKasuBaTh HE
TONBKO HA CXOACTBO ¢ YEM-TO BCEM HAM BHAKOMLIM, HO
114 KopeHHsie OT/IHYMA OT Beero Ham anaxomoro. ITostomy
s Gyay NMpOBOANTH CpaBHEHNE H MPOTHBONOCTARJEHHE CHa-
yana ¢ NOBCACHHEM YACTHL, 0 KOTOpEIX f GyAy paccKashl-
paTe Ha NpHMepe Nysb, 8 3a8TeM C NMOBEACHHEM BOJH Ha
IpHMepe MOPCKHX BOJH. §1 coGupatock NpAAYMaTh OJHH
SKCMEPHMENT W paCcKasaTh BaM CHANANA, NTO NOAYNIIOCH
Gnl NpH TAKHX YCAOBHAX, el Ob y Hac Ol qyacTuihl,
387eM — 410 Ob0 Gul, ecan GH 510 OBLIH BOJNH, H, Ha-
KOHEeIl, 4TO NPOHCXOANT Ha caMoM Jene B chcreme, rie
ecTh snexktponn unn (Qotous. $ pasbepy ToAbKO ITOT
IKCNepHMENT, KOTOPHIT cnennanblio NpHayMan TaKiM 06-
pa3oM, uTo0H OXBATHTL BCE 3araiKku KBaHTOROH MeXaHnKn
W CTONKHYTH Bac CO BCeMH MapajoKcamil, ceKperamiu i
CTPAHHOCTHMY TPHPOALI 1@ Bee cTo npouentos. Okaaw-
paetcs, moGoit Apyroil cayuait B KBAHTOROH MeXaHiKe
peerfia MOMKHO OGBHCHHTH, cKasan: «Ilomunte Ham SKc-
mepuMenT ¢ ABYMA OTBEPCTHAMIT? 3neck — TO We caMoes.
Bot 51 u coGupaloch pacckasarth sam 06 oneTe ¢ ABYM#A
oreepcrusimil. MIMeHHO B HeM 3aKjiONeHa OCHOBHAs 3a-
ranka. §1 ste coGupalock uuyero nsGerate. $1 npocto cnm-
Maio TMOKPOBHW ¢ MPUPOfH, C ee HanGo/ee 3JeranTHHX N
TPYAHOYJOBHMEIX (JOPM,

[«
1
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Haunem cnyne (dur. 28). Iycrn y nac nmeercs HCTOU-
HHUK [YyJb, NYNEMET HalpHMep, H [epei HAM yCTanosJjen
SKpan ¢ OTBCPCTHEM, NPONYCKAIOUIMN TYJAH, NPHUEM can
akpan — ato Oponesolt wmr. Tenepp na Gogsitom pac-
CTOSIHHN OT TEPBOTO INHTA MOCTABHM Apyrofi Gponenoil
UINT C ABYMSA OTBEPCTHSMH — T CaMble /B3 3HAMEHUTLX
orpepetust. OO0 aTuX orpeperusx s Oy1y FOBOPHTL MHOTO
pas, a nostToMy Hasosem HX orseperhsivn [ n 2. Moxio

LN
I : N,
Herosux 2 h E
N;z-‘-M*’Nz. MFJ Na | Ns
Pur. 28

npeacrasits cebe, UTO OTBEPCTHS KPYTIble, a Ha PHCYHKE
noxasanu Amib nx ceyenns. Ha GonsilioM paccTosinm ot
BTOPOTO LUNTA NOCTABNM eluie H TPerHii, nospoasouinii
YCTAHABRIHBATE B PasnibiX MecTax jeTekvop (aAdas myJb
570 OyieT MpoCTo SIUMK € NeCKOM), B KOTOPOM My.JH 3a-
CTPAHYT, NOCAe Hero uX Moo Gyaer cocynrath. Tenept
st Gylly MpOACAHBATL TaKHe ONUTLI s Oyay ycranasin-
BaTh CBOH AeTeKTOop, IH SfILHK C NCCKOM, B pa3iHbIX TOY-
Kax Tperberc niaTa, a saTes nojc HTHHATH, CKOJBKO MY
nonaner BHero. [Tpu sToM 7 GYAY H3MEPATL paccTosiHie
MEKIY SUMKOM 1 Kakoli-nnbyas Apyroi TouKoil Ha TPeThb-
eM IiTe, HA308Y ITO PACCTONHHE X # NOCTAPAIOCh Bhisic-
HHTD, ITO NPOHCXOAMT NpPH H3MEHEHHH X, T.€. 410 Npouc-
XOANT, ecAn Hail SUMK TEepeAsnTaTh BoepX n BHns. Ho
fpexae BCCTO # XoTesd Ol KOe-WTO M3MCHHTL, 3anenus
Hacrosue nyan wpeamusuposanusini. Bo-nepoex, Oy-
AEM TPeANnoaarats, 9TO NYJACMeT CHALIO APOKHT H Ki-
YaeTcH H, CACAOBATENBIO, NYAH JETAT lIe TOJNBKO B OA1O0M,
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HO ¥ B ApYrHx nanpapsenusx. K romy e onn MOTYT pH-
KOIeTHPOBATE OT Kpaes oTeepctThii B GPONEBHX UINTAX.
Bo-BTopHX, ME AOrOBOPHMCSH, XOTH 3TO HE TAK YK If BAXK-
HO, ¥TO Y BCEX MyJib OANHAKORAS IHEPTHs ¥ CKOpocThb. Ho
camas pamHas waeanndaius, GJaropaps KOTopol Hamn
nyan copceM He OyAyT NOXOHM Ia peaibubie, TAKORA: Mbl
Gyaem npeinoaarats, 4to mysu aGcomoTno ne paspy-
Mmawrey, TaK YToO B HalleM smKe MLl lIaﬁﬂEM ne Kyckn
CEBHNUa OT Ny, pBCIlll'.‘ﬂHBIl.IEﬁCS] HANBOE, & LLeNyIo nyak.
lMpeactappTe cefe HepasOuuBalOUMEcs MNYJH HJAH OHEND
TEepPALIE NYAH I MHTKYIO OpowHio.

Ileppoe, ¥TD MH 3aMeTHM B HAMIEM ONHTE ¢ NyJAdMi,
ST0 TO, 4TO BCe 3/1eCh MNPOHCXOANT AMCKPETHBIMH NMOPUHA-
M, Hanpumep, aueprus, NORIOLWEHHAR MHIIEHBIO. Ona
MOJXKET YBeJAUUHTHCS TOMBKO CKAYKOM Ha 31epriio OAHOM
NyJH: Tpax — W sHeprist yseauungack. Bel nauunaere
CIHTATBL MYJAH, W X OAHA, ABE, TPH, HETHPE — ONNTh AN~
ckperHue nopuin. Onn Bee OANHAKOBEX PasMEpPOR, i KOT-
/a4 MBI CTABHM Hall SAK-AETEKTOp, B Hero JnGo nona-
Aaer wenasn nyasn, nnGo wimero ne nonajaet. Bonee toro,
ec/ll B3KTh ABA fAMKA, TO B HHX He MOXeT BONTH OAHO-
BPEMEIHO M0 OAHOH MyJIe, ecs TOALKO MYyJeMeT CTpeJseT
ne cAMKOM OHCTPO H MH MOMKEM PasJHuHTb ABd nocje-
AORATENLHLX BHCTpesa. 3amefnure Temn crpeiblu o
nposepstitte nNoGLICTpee o6a sipKa, H BE YBUANTE: MO-
NacTh OAHOBPEMENHO B JIRA SIHKA HEROIMOKHO, NOTOMY
4TO Kaslas Nyas — 570 oiNa HepacujeHseMan n ono-
3HapaeMas NopLus.

Tenepb s Xouy BHISICHHTH, CKOJBKO Hysb nonajaer B
pasHble yMacTKil MUILEHH B CpeiHeM 3a Kakoh-nunOyab ne-
pHed BpeMeHi. ﬂonomneu, Hanpumep, B TeNeHne yaca,
MOACHYHTAEM YHCJO MYJib, MONARIIKX B HAI AUMK C [1e-
cKoM, 1§ ycpeaHum ero. Tenepep BO3bBMEM cpeanee
YHCJO0 DYL, fnonapilny B ALUMK 348 "Hac, 0 HA30BEM ero
DEpPOATHOCTLIO MONajanus, Tak Kak HN onpefensiercs
ECPOATHOCTb TOTO, WYTO, NPOHAR uepes WeaL, Tyas
fonajzer B Kakoil-To onpejeieHnwil #suwpk. Koneuwo,
YMCJIO TySb, NOMAZAWUIMX B FUNK, Oyger Mensavhes
pMecte ¢ x Ha amarpamme # OTHOKY Do ropHsos-
Tadn "UCNO MyJb, MNONARAIOLINX B UMK, €can ero

-
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YCTAHOBHTE B OMpEAENeHHOM NOJOMKeHuH, 3a OAHN
yac. B peayasrare y Mens MOJydartcss NAaspble KpHBLIC
(em. ur. 28), tak Kak ec/am SHIHK NOMECTHTL HENO-
C[]BJ'ICTHE"IIO 3a DTBE[)CTHEM, B Hero nonaner Mupero
nyfk, &8 e €ro HeCKONbKO CMECTHTh B cTOpOHY, 370
YHCAO YMEHbIIHTCH, HOO Temepb MPIXOAHTCA paccHNTLl-
HATE HA TO, YTO MYAW OTCKOUAT OT Kpdes OTBEpCTHH, H
B KOHILE KOHILOB YHCJO NyJab, MONajaaiolix B UMK, chd-
ger po uyas. [Mosyueninie Kpunsie Ml oGosHatum uepes
Ny, Ng n Nyp. Tax, wpusas Ny (rie niekes yKashoalor
Ha To, 4TO OTKPHTH 1 otseperne I, n otseperie 2) naer
YHCAO TYJh, 3aPErHCTPHPORANIBX HATIIM JIETEKTOPON 34
yac B cAyyae, Koria oTKpuTe ofia oTRepCTHS.

Xouy paM HAMOMHUTB, HTO MOKA3aHHBIE Ha AMarpant-
Me uncaa e obsaatenbio uente, Ong MOTYT NPHINNATH
noee aHauenus. Ito moxer OWTH 2,5 nyJu B 4ac, XoTs
caMi MyJau | ponagalot B ALK TOALKO AHCKPETHRIMH
nopussimi. Korza st rosopio 2,5 nydn B uac, f MMEIO
B BULY Toabko To, 4ro 3a 10 wac B suux nonmamyT
95 nyab, a, CAEAOBAaTEJLHO, HX CpefHee KOJHUECTBO 32
yac cocrapifet 2,5 nynn. Koueuno, Bce Bbl 3HaeTe WIYTRY
0 TOM, WTO B cpejieil amMepHKAHCKOH CeMbe ABa € MO-
nonuioit peGenka, [lpn 3ToM HUKTO He YTREPACLAET, HTO
€cTh CeMbH, B KOTOpHX No noipeGeika, —AeTH onpeje-
JeHHO NoOARIAITCA Ha CcBeT AHCKPETHRMU AOPLHAMIL
Tem lie Menee, eCAH BBIMHCANTH CpeiHee uncho jerell na
CEMBIO, OHO MOXKeT okasathest W apobuum. TouHo rax e
gneio Nig, 9ICA0 MyJb, NOAAAAIOLKX B HUMK B CPEAHCM
38 wac, He oOssateasno uenoe. Ha camom nese bl n3-
HEI}HEM s JniiL HEpOﬂTIID{ZTb nonamgamnmus, _[{EK no-Hay'-
NIOMY NA3WBAETCSH Cpejee YHC/I0 nonazaknil 3a eninnLy
Bpemeni.

Hakonelt, paccMarpunas Kpusylo Nip, Mu MOKEM 33
METHTb, 1TO €€ JIerko HHTepnpeTuposaTh KaK cyMMY ABYX
APYFHX KpupLX: OAfnoil, KOTOPYO s oGoauauy uepes N,
i KOTOpasi OMMCHLIBAET HHMC/IO MONAjpanuin, eci oTsep-
etne 2 aakpuro Gpouesoit sacnonKofl, W npyroit, Ng,
ORUCHBAWOUE WICA0 nonajatnil NpH OTEPLTOM OTREp-
ctun 2 m sakputoM otsepernu [, A 370 nospodsier o0~
NAPYKUTL ONellh BaXiklil 3aKOI: UNeNo nonaganuil npn
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ABYX OTRPHTHIS OTBEpPCTHSX npeacrandser coboll npo-
eTVIO CYMMY HHCIa nomafau4ii wepes oano orpeperie [
# unena nonaganuit wepes oaHo  omeeperue 2. 3t
yTRepIKAenne, stor (AKT, HTO BaM HYIKHO MPOCTO CJO-
MNTL ABa MHesa, Mo cranem o0osHauath c/loBamMi «OT-
cyTereie nurepdeperinms;

Ny=N,+ N, (orcyrcrene untepdepennun).

Ho xpatar o nyasx, u, NOXONYHB Tenephb ¢ NYJIAMH,
HAUMEM BCEe ¢ CAMOrO Havana, na 5ToT pas ¢ MOpPCKIMH
pomuami (ur, 29). Herounnkom Teneps caymnt Gosb-
a5 Macca, KOTOPYIo NOABMAIOT I OMYCKAKT BBEPX NI

.\\D) \,
At 2@ L

[u: (h.z]“

L,

Iﬂ.

Qyrpr 29

pHu3 B Boge. DpoHesbie mwuTH 3aMeHum na mannnfi
psin Gapx nan Ramby o npoxojgem ass Boas. Boa-
MQIKHO, BCC 3T0 Jerde noudts Ha npumepe ¢ oGHMHOI
36010, Hem ¢ Gonbiunmuy okeanckumn ponuamu. [To kpafi-
ueli Mepe 9TOT NpHMEp BHITAALNT Gosee pPasyMHEM.
$1 mory mpocro GosTaTh NajsLueM B BOJE, BL3HIBAS BOM-
Hemie, 8 B KauecTBe IKPANA MOIKHO BIATH AEPEBAHHYIO
NOCKY € OTBEpCTHeM, Yepe3s KOTOpoe BOJIHCHHE CTaHeT
NEpeAanaThbes OCTAILHOH BOjfe. 3artem yoTaloBHM emie
OJty MOCKY © JABYMS OTREpCTHAMH, & 3a Nell eue u
AeTekTop. YTo KC M coOnpaesMcs n3MepaTL Tenepn?
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Herextop ro/en oGHAPYIRUTL CTENeHt BOSHENNS BOTH.
Hanpuwmep, B Boay moxuo Gpocuts upoGky u naGmio-
NaTh 38 TEM, KaK BLCOKO ONA NOALIMAETCH 11 ONYCKaeTCeH
na ponnax. H naGlionamm npm 3toM 24 suepruell koge-
Gatnit mpeGxn, HO OH& D TOMHOCTH MPONOPLHONAJILHA
HEPruM, NpHHEceHHoil ponHenwem. Ewe onxa pgeradns:
GoTaTk NajnleM RYXKHO Ouelib pABHOMEpNo, YTOOH Bee
poanbl GEUIN Ha paBloM paccrodnun Apyr or apyra. [o-
BOPS O TAKHX BONHAX, MPEXKE BCEMD BAaIKHO OTMETHTD,
UTO BeJIIMNIA, KOTOPYIO MBIl 3Jlech H3MEpsieM, MOMeT npn-
AuMaTh modue anavenns. Mu HamepsieM HHTEHCHBHOCTE
BOJIHEHHA, MM sueprito KoneGanuit npobku, ¥ ecan po-
Henue oueHnL cnaloe, eciin 51 TOALKO Caerka Gonrtaw
naneuem, To 1pobka dyaer koneGatoen ene-ene. Ho npn
gicGoit pennuute xoneGanuil NponopUHOHAALUNOCTE CO-
xpanderen. KoneGanua npobru mMoryt OuTh JIOGHMH —
Ol HE YBEANUNBAIOTCH [AHCKPETHHMH nNopunsMu, u
3/1eCh HeNb3f cKa3aTh, uro Ano oHu ects, OO WX Her.

Hrak, mp coGupaeMcs u3MEpPATL HHTEHCHEHOCTD BOJI-
HeHH#, WK, TOUHEE rOBOPH, SHEPrHID, CEHEepPHpYeMYIO
BOJIHENHEM B HEeKoTOpoil Touxe. Tagk KaK e Mensiercs
374 WHTEHCHBHOCTL, KOTOpYIO # crany oGoanawats /i,
4yrolu mOCTOSHHO HANOMHHATE BAM, Y4TO Peub HJET HMeH-
110 06 HHTEHCHBHOCTH, & He 0 yHede KaKuX-N1nGo wacrmu?
Kpusas /i, COOTRETCTBYIOILAR JABYM OTKPHTHIM OTBEp-
CTHAM, MOKasana wa nuarpasme (gur. 29). 1o ouwenn
uHTEpecHas U BHeIHe crouad kpupaf#. Ecan mu cra-
HeM MeHSThR NMONDMKEeHHE AETeKTOpa, MBI TONYYHM HHTEH-
CHBEHOCTh, MEHFIOLLYIOCH 0delh DLICTPO I oUYenh CTPaiiLiM
oGpazoM. BossmoicHo, e aHaere, 4eM 310 obbicusiercs.
Heno saeck B ToM, 470 BodHenne ofpasyerca W3 mocie-
AOBaTEILHOCTH rpeluell n BOajiui, BAYLIWX H3 OTBEp-
crug [, B Apyroi nocqaenoBatensiocTy rpebueit n rna-

anm, naymnx B3 oreeperhs 2. Korma sl naxoaumen n
TouKe, papuoortcrosuleil or ofoux orsepcriit, oGe BOJNHE

(nayie or oOoMX OTBEpPCTHIT) MOCTHTAIOT CROETO Mak-

CHMYM2 OAHOBpEMENIO, B NOSTOMY BOJUEHHe 34ECh o4ell

peauko. Tax UTO, eC/ N ME HAXOMAHMCH TOYNO MOCpennne,
Bosienne oueHns cnfibioe. Ecan e moMecTHTh AJeTexTop

B Karyio-unGyvib TOUKY, NaXOsuyiocs or orseperius 2

N OonLmem paccTosanim, 4eM OT OTBCpPCTHN f, TO BOOHE,

10 3ak. w5
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nayuell na oreeperns 2, nouanoGures Goabiue Bpesci,
yro0bl HOOPATLCA JI0 3TOIl TOUKH, HeM BOJHE, Hayueit
ot orsepcrust [. Ilosromy B TOT MOMENT, KOFAa B 3T
TOUKY MPUXOAAT TpebeHh O4epe/Hoil BOJHE, Hayuei oT
orseperist [, BOJHA, HAYILAS OT OTBEPCTHS 2, MOXKET elle
e JOCTHUL CBOEro MAKCHMyMa H jaxe moxer OHTb B
camoil HHamell TOYKE, TAK YTO MOA AERCTBHEM OJHOI
ROJIHE BOAA MHTAETCH MOANATLES, @ NOj AeficTBUeM Apy-
roit — OMYCTHTGCA, B pe3yibrate 4ero oma pooduie He
BOMHYETCH, WA NpakThieckn ne sosjmyercs. Tak uto B
g0l TOuKe MBI HabaiofaeM HH3KYI0 HHTEHCHBHOCTL BOJ-
peHnd. 3areM, ecal CABHHYTBCS OT UENTpa elle Aafbile,
HacTYNaeT MOMENT, KOFAd 3aMasinbiBalue Mexay BoaHa-
Mu OT ABYX HCTOUHHKOB TaKOBO, uTO rpedin oGenx soan
MOnajaT B Hamly TOYKY OANOBPEMEHIO, XOTH OAMH M3
srux rpeCHeil W MpHAALNEXKNT HA CaMOM jefle Clenylo-
yleii no nopaaxy eonue. Bor npostoMy M B nonayuaem
KPHBYIO, HA KOTOPOIl 38 BCIIECKOM HHTEHCHBHOCTH CJe-
AyeT NpoBas, NOTOM ONMTE BCOJAECK, ONATH NPOBAJ... H
BCE 3TO B 3ABACHMOCTI OT Xapaktepa «nutepdepentnn»
rpeGueil n  BRALIL. IMonstne untepdepenunn — ellle
onil npumep HeoObunoro ynotpebaeinns noBCeAHERHEIX
caog'). B dmanke poaMoKla Takas HHTeppepenuns, B pe-
3yALTaTe KOTOpOfl cymmapnoe BOMHeNHe OKa3LBaeTes
ciiLHee wmenayaarnmx. Ho camoe paxnoe, uro /2 ne
noayuaerca 6 piie cynmsl [y u fo. Hutepdepenuna mex-
1y ADYMSi BOJHAMI MPHBOANT K YCHAGHNIO B OAHON MecTe
1 Kk ocnabrenmio B ApyroM. BuificnuTs, Ha 4TO NOXOH
kpuptie [y 1 Jp, MOXKNO, 3aKPHIBAR N0 OUEPEAN OANO N3
OTBEpCTHil BO BTOPOM 3Kpane W OCTABAAA APYroe OTKpH-
Tn, QUEBHANO, HTO B 3TOM Chydae HHKakoil nirepde-
peHUHH HEeT, U COOTRETCTRYIOUIME KPHBhIC MOKas3aik Ha
dmr. 29. Kag nerpyano 3ameTHTs, Iy nmeer ToT Me Xa-
aktep, Wto N B 3anaue © myaamn, a Is moxoma Ha

», i, HecnoTpst Ha 370, liz He umeer Hiuero obllero
C N[-_;g.

1) Sra (a 1akse caeayiowan) (pasa CTAHET HOHATHA PYCCKOMY
ynraTeno, eoniil HANOMINTEL, UTD 0 ANCAMTCKOM A3HKE CYLLeCTOITeIL-
Hoe «inlerferences ynotpeGasercn ue¢ TONLKD 0 HAYUNOM CMIICIC,
Kok eMHTepdepeliyse, Ho it 1 nosccTiesnoil peti, obodianmt soue-
waTeaLuTEos, scTosKHOnenne urepecops, — Hpus. nepea,
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MartemaTuka oOpasopanust {2 ma camom jene J0-
podbHO wwtepecua. [leno B Tom, YTO BHICOTA BOALL, KOTO-
pylo M Gyaem ofo3iavath 4epes h, B cayuae, koria
OTKpHTL 06a OTBEPCTHS, paBia CyMME BLICOT, cO3aaBae:
MEIX BOJIHEHHEM B CAydae OAHOro OTKPLITOrO OTBEPCTHS
I B cayuae ofHoro otkpeiroro oteepetHsi 2. Ilostomy
ecan w3 otpeperud 2 MPUXOAWT BROAIHNA DBOJHB, €OOT-
BETCTRYIOIIAS BLICOTA A OTpHUATENBLHE 1 ON@ KOMMEICH-
PYET MOJOMKHTEIbHYIO BHCOTY i 5 ROJHE, fipHItesmeil
na orsepctis /. Boanerie BOAL MOXHO XapaKTepH3o-
BaTh €e DHCOTON, HO OKA3BIRAETCHA, 4TO WHTEHCHBHOCTH
poAHennst B A0OOM cayvae, nanpuMep Toraa, Koria or-
Kputn 00a OTREpCTHY, NHE coBnanaer C BHICOTON BOJ
B panuoil TOUKe, 3 NPONOPUIOHANLNA KBAJPATY STON Bbi-
cotsi. H uMenHO mOTOMY, YTO Mbl MMEEM A€S0 ¢ KBAJpa-
TAMN, MBl NOJY4aeM nalin ouenb HHTepecille Kpuphe:

hp=1h, + hyy
HO
I+ I, I, (unvepepenuus),
g = ()
I =),
fﬂ; (hg)zc

3to o sondennn wpojel. Teneps 006  3AeKTpoHax
(¢mr. 30), ncwopa ccamoro Hayana. B Kauecrae Hevou-
HHKa BO3LMEM pacuanemwm HHThL, B KayecTBE 3Kpa-
HOB — BONBGPAMOBLIE TAACTHHKH € OTBEPCTHAMM, 4 B
KauecTRe JIETEKTOPA — A100YI0 3MEKTPHYECKYIO CHCTEMY €
qYBCTBHTEARHOCTLIO, JIOCTATOUHON AMs TOro, 4TOOH 3a-
pericTpupoBath 3apaf, NPHHOCHMEL SNCKTPOHOM, HEsa-
BHCHMO OT MOLHOCTH Hallero HeTOUHHKE. Ecanm pam
Goabile UpaBUTCH, ML MONEM B3ATh (hoTOHL, BMECTO
BOMILGPAMOBRX  MIACTHHOK — HEPHYIO Oymary (no, no
npasjie ropops, 310 He Gyjer Ofenb XOpoilas 3amena,
6o B Gymare, KaK B BO BCAKOM JIPYFOM BOJOKHHCTOM
MarepHase, HEBO3MOMHO C/leNaTh OTBEPCTHA € OUEeHB
POBHLIMI KpasiMH, 1 Ham npumeTcH MoNCKAaTh ‘lTU-HlIG}-‘ﬂh
Monyume), a B KauecTse JeTekTopa BubpaTh GoToymMHO-
WKuTeAb, pernerpupytounil mpuxox Kaxaoro Qotona.

10*
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Tax uro ke npousciiier B TOM RN APYrom cayuae?
$1 pacckaxy Bam Juils 00 ONLITE € JMEKTPOHAMH, NOTOMY
yTo AN51 (POTONOB BCE NOAYHAETCS TOMHO TAKHNM e 06-
pazoM.

[Npexne peero ML 3aMETHM, UTO HADl 5JeKTPHYECKHT
AETEKTOP, Ha BLIXOAC KOTOPOro Mbl MOCTABHM JIOCTATOY-
HO MOULUTEI YCHANTENL, BCe BPEeMs LENKAeT: NeKTPOHL

I

I
i\ M
0 ] !
|
Nad N+ N, i
a,= a, +d, I Nl.
N,= PIJ& |
N. = ‘a'}-i N l
NII {a:.] 12
@ur. 30

nonajfalT B HEero AHCKPETHO, cTporo no nopunss. Kax-
AHIL IEeNY0K— 3T0 38psj Onpe/eiesHol BeaHumib, n
374 PEANIHHE Bee Bpemst roctostnna. Ecnn pu ymensiim-
Te Hakanl HAIUEro MCTOMHHKA, WeAYKH OYAyT Bce peie,
10 BCE papH0 3apf/l KAMKI0TO IMelUKka ToT ¥e, 4To M
paustie. Ecan ke yomapure Haxkad, ueauky MOCHISTCS,
Kak M3 MelKa, m B ycunurelde nosnukner satop. [lo-
ITOMY 18l TOro, uTolin npuGop, KoTopwil Bl cobupae-
Tech HCMOABL3OBATE B KauecTie fetextopa, paloran, nymx-
HO BHOGPATL TAKOH HAKaN HHTH, 9TO0H MEJUKN HE Npo-
HCXOANI CANLIKOM 4acTo. 3areM, ecill MNOMECTHTB B
ApyToMm mecTe ApYrofi Touno Takof Ke AETEeKTop M no-
cienntb 3a uX patoroil onlioBpemMenne, Bbl 3aMeETHTE, 4TO
HEKOrfa re OLiBaeT ABYX LILEIYKOB, NPOHCXOAHIINX OJI-
HOBPEMENNo, Mo Kpaimiell mepe ecin HaKan AOCTATOMHO
caalb, a tounocts (uKcaliiy BpeMeHH [UeIMKa YAoRjIe-
TROpuTEnbHa. Ecan yMeHbIINTL HHTEHCHBHOCTL HCTOY-
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HHK@ Tak, yTo0LL [HeAuKHn CTaln peilkaMin H JocTaTouno
pasneccHHuMIT APYr OT aApyra, To He GHBaet, uTOOH
HEJKHYA0 B OGONX AETEKTOpax OanoRpemento. A 570
3naunT, 410 BosHNKaloune COOLITHA MPOHCXOAAT JAH-
CKpeTHo, MOpUHAMH, NpHYEM Y KaMJoil nopwim snoaHe
onpejenennan, NoCTosnad AJisl BCeX BeindHna, n 4To B
JAHHEIT MOMEHT BpeMellt Takas Nopunst MOKeT Haxo-
ANTBCA Juiih B oanom mecre. Mtak, snextpors win go-
TOHBLL MONAAAKT B JETEKTOp MO OAHOMY, AHCKPETHO, MOp-
unamy. [MostoMy Mul MOMEM mOCTYNaTe TaK Ke, Kak W
B CAYYAE C MYJAMIE M MOMEM H3MEPHThL DEpPOATHOCTh
NoABRJCIHHA. ﬂﬁﬁ STOr0 HaMm HYXHO MelATb nonoxeHne
netextopa (KOHENMHO, €Cni HAM XOUETCH, MBI MONKeM, XOTH
5TO 1 JIOPOrD, YCTAamOBITh LEAYI0 CepHio JETEKTOPOB HA
MOBEPXITOCTH MOCAEAHEro 3Kpaina H CHEMaTe KPUBYIO
OIHOBPEMENHO BO BCEX TOUKAX), OCTABIAR €ro b Kamaci
KOHKpErHoil Touke, cKaikeM, B TeUenue 4uaca, W 3anuChi-
BaTh B KOHUE 5TOro 4aca 4YMCNQ 3aperucTpHpoRAHHBIX
NEKTPONOR, 4 3aTEM YCPEAHHTh 3TO WHCAO. Tak uro
e Mbl NOAYHHM /IR YACNA 3aperHcTpRpOoBANLIX 3JekK-
tpotios? Kpnsyo Nz toro e tina, uTo W B OnMTE €
nyasmn? Kpupas Ny, coorsercTByomas cayualo, Koraa
ofa oTRepcTHs OTKpHITH, nokasana na ¢ur. 30. Kak si-
AKTe, SKCNEPHMENTANLHO YCTANOBIEHO, HTO 3Td Kpusas
OKA3LIAACTCH TaKoil Me, KaKk m B onuye ¢ HATEphepeli-
wneit posuennil, Ho uemy ke cooTeeTcTRYET 3Ta KPUBan?
He sueprnn, 3akmoueHnoil B BONHENNH, 8 BEPOATHOCTH
nonananus oanoli N3 3TUX NopLUuil B AETEKTOp.
CooTpeTcTBYIOUINE MATEMATHIECKHE BLIKAALKH "pes-
BuuaiHo npoct. Mum samemnan / na N, Tak uto Ham
npHaercst 3aMennTh fi Ha YTO-TO ApYroe, COBCEM HOBOC, —
5TO HHKAKAA HE RHICOTA,— B CBA3H C 4eM Mbl H NpHay-
Maem napamerp a, kotophlil Oyjem Ha3sBaTh aMIIATY-
ROl BepoSiTHOCTH, TaK KAaK Mbl BCE papio me 3ndem, 4T0
sto anaunr. Toraa uwepes a; ME 0003HAUNM AMIINTYAY
BEpPOATHOCTI MONajanus CKBO3b oTBepctae [, a wuepes
flg — aMuAHTYY BEpOSTHOCTH MONajaHis CKBO3b OTBEp-
cete 2. A pas toro 4tTolH ONpeAeNHTE aMIVIHTYAY Noji-
MOl BEPOATHOCTH NONajaHNs, HYIKHO CJIOKATE obe sti
AMTINTY/B, a CYMMY BO3BECTH B KBajapar. 3ro Gyper
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TOUNHOI HMHTAUMER TOro, UTO MPOHCXOANT € BOJHAMH, A
NMO/IL30BATLCA TEMH € MATEMaTHUECKHMH BHIKAAAKAMI
M4 CTATH B STOM CAyHAe MOTOMY, §TO PesymnuTHpyiouasn
KpHBas NOAYHaercs B Haulem ciygae TOuno Takoil ke,
KaK 0 B onuTe ¢ BOJHAMU,

Tenmeps wEe HyRHO OpopRepuTh eue oaun Qakr, BH-
ACHNTL, €CTh JAH “Aech Huvepdepenuns mwan mer. Beas
MEL TIOKa €ue He TOBOPHIN, UTO NPOUCXOANT, ecdi 3a-
Kpute oiho n3 orteeperni. [Tonmraenmes npoadanuanpo-
BaTh MOJAYMAIOWYIOCH J00ONMTHYI0 KPHBYIO, NpeanoJa-
ras, 4ro SJAEKTPONL NonajalnT B Aetektop anbo depes
O/H0 oTBEpCTHE, AuGO uepes jApyroe. 3akpoem OAHO N3
OTBEPCTHI ¥ H3MEPHM, CKOJBLKO HJIEKTPOHOR NONajaer B
Pasanuiue yHacT NOCelero sxpana yepes orseperie
I. B peayabrate Mu noayunm mnpoctyio Kpusyio Ny
Touno Tak e MB MOMEM 32KPHTL BTOpOE OTEEpCTHE,
HIMEPHTH HHCAO 5J€KTPONOB, MOMafalollny B AETEKTOR
yepes otnepeTie 2, i nonyuns kpusyio Na. Tem ne menee,
ecnil OTKPLITL 008 OTREepPCTHH, M We NoJyunM CyMME
Ny+ Nz, tak uto nurepdepenuns aeficTBHTENbHO €CTh.
3uaunt, B CaMOM JleJle HYMHO [PH MarTeMaTHyecKHX
BLIKNaAKax noJn3opathes sToH cTpanHoil dopmynoii, co-
riaacito KoTopoll BepoATHOCTh NONajannsd paBHa Kpampa-
TY aMIIMTYABL, KOTOpasi B CBOK O4epelb MpencTapiner
codoft cymmy asyx cnaraemmx: Nyp=(ay+a:)2 Bonpoc
Kak pas i 3aKAoNaeTest B TOM, KaK JKE TaK Mower OHTh,
4TO eC/ii 3JeKTPonsl NPoXoAdT JHillbk yepes oreeperne /,
OHN OKASHBAKITCA pachpeieneltsMiE oaHum oGpasoM,
KOTAla OHH MPOXOAAT ANillb Yepes orBepeTne 2, oWi pac-
npeaensiorTes no-Apyromy, HO TEM He Meneée B ToM cny-
uae, KOrja oTkpuiTel 06a OTBEpCTHS, He NOJYYALTCH CYM-
M ABYX 3THX pacnpenedexmit. Hanpumep, ecnin pertex-
TOp YCTAHOBHTE B TOJIOMEHHH ¢ W OTKPHTL 00a OTREp-
CTHH, B HErp OpakTHHYeckH HHYEro ue nonajer, Ho B 70
e BpeMsi CTOHT Mie 3aKphiTh OAHO M3 HHX, AETEKTOp
Hauner paGoTaTh HE3ABHCHMO OT TOrO, Kakoe W3 oTBEp-
criuit Ouso sakpuito. Onarbk oTkpoem ofa OTBEpCTHH, W
BHOBL HHuero. Ml NO3ROJWAR 3INEKTPOHAM APOJIETATH
B JIETCKTOpP vepe3 ofa OTBEPCTHS, a8 OHU Cpa3y Nepecta-
JH npuaerath cosceM. Man meGepeM Touky cTporo no-

BeporThocTs N HEORPEDEACHKOCTE 151

cpesnHe: HerpyaHo yOeamvbesi, 4TO 31ech 4ucAo nprae-
TAWOUMX AeKTPOHOB Golibilie CYMMbLI 3/1EKTPOHOR, npHsie-
TalouX Yepea KaxAoe OTBEPCTHE N0  OTAENAbLHOCTH.
MomxeT mokasaThes, UTO, eCil NOAYMaTh XOpPOoIUeHbKO,
Beerfia MOMHO NPHAYMATh Kakoe-To OOBLACHCHHE: HTO
SNEKTPONB MOTYT HO3Bpallathess o0GpaTio yepes Te e
OTREpCTHS, @ 3aTeM MPOXOANTH Hepes HHX €ule pas, Hil
Kawol-HuGyab Apyroil cIoMKNIHI npolece, I BO3MOM-
HOCTH pacilenjeHus 5JIeKTPoHa Ha Jipa, Npoderaioimns
yepes pasHblie OTBEPCTHA, WIH uTo-unbynL B STOM pOJE,
kak-to obmacuaoniee sto apaenne. Ho noka ewe nuko-
My He VAanoch NpHAYMaTh YAOBIETBOPNTENBHOE ofibAc-
HeHHe TAKOTo poaa, MOTOMY HTO KOHeuNbl BHA MaTeMa-
THYECKHX 3AKOHOMEpHOCTEH OUEHB Y3 MpocT, NoTomy 470
cyMMapHas KpHBa® MONYYaeTcs ouelb MpocTol (em.
dur. 30).

Teneps nopsesen urorn. Mrax, siextponn nonanawor
B [ETeKTOp AMCKPETHHIMK MOpUMsMM, Kak ecin Okl 370
Ghifip YACTHIE, HO BEPOSTHOCTH MON&AAHHA 3THX YaCTHLL
onpenensioTes No TeM e 3aKOHaM, MO KAKHM onpeje-
Asiercs MHTEHCHRHOCTh BoJiHeHns poan. Hmeuno B stom
CMBICIe MOMKHO TOBOPHTB, UTO € OAHON TOUKH 3pennd
SAcKTpOH RejgeT cefA K&K uacTHua, @ ¢ Apyron — Kak
poaHa. OH yXHTpSieTcs ojHoBpemento OLiTh ABYMA c€O-
pepiuenHo pastuimn Bemanmn (gar. 31).

Bor u Bce, MTO MOMKNO CKa3zath MO ITOMY MNOROAMY.

f mor On NpHBECTH ceiluac MaTeMaTnueckoe onHca-
HHe TOro, Kak BHYHCAATH BEPOATHOCTh NONajdHis I/eR-
Tpona npH MpPOH3BOJILHEIX O6CTORTENBCTRAX, W B MPHHLIT-
fie pa 3ToM MoxuHo Owsio 0wl 3akonunts Jexuuio. Ho
B ToM, Y4TO APHUPOAA BeAer cels HMEHHO Tak, a e nHate,
ecTh neckoJbko Toukoctell, Mu craakuBaeMcsi € UenbIM
PSIOM HEMOHATHBIX ABAEHIH, H HMEHHO O HHX MHC W XO-
Tenocs OM MOrOBOPNTL CeflMac, NOCKOJILKEY OnN He BHTE-
KajoT cpa3y Ke U3 TOro, YTO PACCKAZAHO MHOIO BLILUE.

Haunem ¢ OMNOro yTBepikienns, kasanocs Oul pa-
- 3YMHOro, MOCKOALKY ME YCTAHOBHJIN LICKPeTHLl Xapax-
Tep snexrponos uan goronos. Tak kax B jerekTop npi-
XOANT HEMTO UEJA0e — INEKTPOH B Hatiem TpuMmepe —
[O-BUANMOMY, PA3YMHO APCANONGIKHTD, HTO 3AEKTPOH
fomapaer B Actexrop JauGo uepes OTBEpPCTHC 1, muoo

]
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uepes oteeperie 2. Kaercs oMeBmaNLM, 4TO TAK KAk
SNEKTPON HeMTO uUenoe i nefpcinumMos, Hinuero Apyroro H
He MG;:@T Guth. Hasomem 370 yrnepikzenune yTBepMie-
Hiren .

Yroepraeneds
94:&?0# 1ONIAZET B ALTCKTOp
AYED oTBEPCTHE Ne [

SUFO YEPHES OTBEPCTYE :Y!'Z’,

Ha canom  fiesie MBI y)Ke  HEMHOro FOBOPHIH 0 TOM, 4TO
npoucxoant ¢ yraepxennen A, Ecan 61 Guso sepuo,
UTO 3AEKTPOH ToManaer B 1eTekTop AnGo Yepes oTBepeTie
I, nuGo uepes orsepcrie 2, To obuiee unejo saperncr-
PHPORAHHLIX SMEKTPOHOR jaosxHoe Gwio Ol pacna-
A8TbCH Ha CYMMY SNEKTPOHOR ABYX thnos. O6uice micno

TABAULLA
nyay MOPCKHE BOAHbI SAEKTPOHbI (POTOHBI)
ALuckperupy Moryr stre mosens | Aucxperns
pasmepos
E&M ei'cx Wsmepaerca Wamepsercs
i HHTRHCHBHOCTh B
noraAanua BOAMEHUR @mﬁ
N,=N,+N, I,#1+1, N.# N+ N,
Wnrepgepenyuy Osrapymusaior Osnapymuparos
Her UHTEPOEPLHLUI UHTEpGeperLyiitD
@ur. 31

3THX 3hexTponos Ouiio Oul cyMmoR uucaa SMEKTPOHOR,
npuaeTenltinx yepes nepeoe OTBEPCTHE, H UHCId 3.’10!(1‘[)[!-
HoB, npuaetesiinx tepes Bropoe. Ho tak kax cymmap-
HYI0 KPHRYIO HE YAAETCsl NPEACTARHTH TAKHM YAOOGHEIM
00pasoM B BHAE CYMMBI ABYX ApPyrux KPHBBIX H NOCKOJb-
KY 3KCNepuMEnT, NO3BOAKIONINIT PErHCTPHPOBATE npie-
TaolHe MEKTPOHL B caywae, KOrja OTKPHITO TOAbKO
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Ofl0 OTBEPCTHE, NOKA3LIBACT, YTO B CAYUAC JBYX OTREp-
CTHII M3 He HaGMOIaeM CymMMbl ABYX BeposTHOCTell no-
ABJEHNHA, NPUXOAHTCH 3aKMIOMHTH, NTO 3T0 yTOepAICHIEe
Hesepro. Ho ecan nesepuno, uwro snexkTpon nonafaer b
JeTextop aubo uepes orseperie /, nuGo uepes orteep-
ctie 2, mMomer OuiTh, OH BPEMEHHO pACNagaeTcsl Ha
Ade NOJAOBHIGE WA wro-HuOyne B 3toM pome. Mrak,
yreepiacure A aomuno. Takopa aornka. K comanenuo
HAH 11eT, HO JIOTHKY MOKIO MPOBEPATH SKCOepHMeHTaNL:
no. Teneps nam nyXuo peints, 4T0 e TPOUCXOANT A
cavom pene. [Monamaer sm spextpon B fgerexrtop JuGo
uepea oreeperie /, anGo vepes oTteepeTne 2, mam, mo-
MeT OBITb, ON YCNEBAET NPOCKOMHTL KaMIoe U3 OTRep-
cTiil N0 HECKOMLKY pa3 B PasHLiX NAMpanfiedusy, Hin
pacilenasiercs BPEMEHHO Ha NBe “aciu, Wil uTo-mNGyaL
LPYroe B 3TOM Ke [OyXe.

Ham wyxno scero Auule nonaGniofath 3a nopese-
nen snexTpoHos. A aas gtoro mam nyken cper, [lo-
STOMY 38 OTBCPCTHAMI ME M NOMCCTHM O4EHb MOIHLI
HCTOUHUK CBeTa. JNeKTPOHEl PACCEHBAIOT CBET, KOTOpLIl
OTpaxaercs OT HHX, 0 €c/l CBeT IoCTATOMHO ClJeH, Bil
CMOIKETE 3aMeTuTh npoaeraioiime sdextponst. Oroiiem
Tenepb Nasaj w NOMLITAEMCS YBHAETh, YTO MPOHCXOANT
B MOMEHT Perncrpaiin sAexTpoHa min Ha  Kakylo-to
noAK cexynnu a0 storo. HaGawnaercs nn pensiniga 3a
oreeperieM [ wnn 2, nam, OHTL MOXET, TaK CKazaTh, N
noJipenbllKe 3a Kamawm u3 stix orteeperuit? Bens sto
NO3R0JIHT HaM, HabmoNas, HANTH, HTO e TPOWCXOLHT
B camom aene. Mrak, Bkniounm cper, naudem naGnmonath,
H BoT tele Ha— KamkAanll pa3 nepes MEJUKoM Haulero
JETeKTOpa BCOLXIBACT TOJLKO OO0 OTBEpCTHE — jgudo [/,
audo 2. Oxaszwipaercs, Bcerja, aGCcoMIOTHO BO BCEX CJIY-
Nafx, SICKTPOH, KOTaa MM 3a Hum uHabnogaes, no-
nagaer B Aerektop auGo uepes oreepctie I, nudo ucpes
orpepcrue 2. [Napanoxel

Tlocrapaemcs TenmepL 3arnaTe NpHpPOAY B yro..
Ceiluac 5 Bam pacckaxy, 4To AR 9TOr0 HYIKHO CHEAATh.
My octasum Ham pCTOYHNK CBETA BKTICUEHILIM M CTa-
HeM oiHoBpeMeHHo W Ha0AI0/1aTh 38 BCOLINKaMuU, ¥ Cun-
Tats uncao npoaetawnilnx nexrponon. Ha pesynstaton

sTHX nafnoiennit cocraBuyM  aBa  cToalua; omMH —
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B KOTOPOM ME CTAHCM OTMEYaTh SMEKTPONH, MPOILTCH-
wue uepez orseperne [, u Apyrofi — perncTpHpyOUL
9JeKTPOHE, MPONIETERIINE HEpPE3 OTBEPCTHE 2, a no
Mepe Toro kak Gyjer HIeAKaTh Raul JleTexTop, craneM
OTMEYATL § 3THX cTon0Lax, KaKoil u3 3/MeKTPOHOR nonad
s mpero, Tak kak e Oyner Burasners cronGeu 7,
fochne Toro KaK §i CA0MKY BCE pesyibTaThi, COOTBETCTHYIO-
liiHe OJUIOMY It TOMY JKe noJoHcenimo aerextopa? Hro 1;
youxy, ecnn f HaGaiofaid JHWbL 33 OTECPCTHEM I
§ nonyuy kpueyww N, (¢ur. 30). Itor cronGen oxa-
SHBACTCH pacnpesieenibM TOYHO TaK e, KaK eciH Ont
MBI CURTANN, 9T0 BTOPOE OTBEpCTHE 3aKphTo. 371ech Hi-
yero pe MeHsiercs ot Toro, HalJdiogaeM Mbl 33 NOJETOM
snextporoB nan HeT. Ecam Mbl 3aKpoem oTBepcTHe 2,
ME MOJAYUHM To Xe pacnpejeseHiie NPHICTAIONIX 3JeK-
TpOHOR, KAKOE MLI NOAYYdEM, OCTARJASA €ro OTRPHITHIM
i pabnwnas 3a orseperiem /. To e camoe mnoay-
yaercs B pesyawnTaTe HalJionenHs 3a OTBepcTHEM 2]
Ha 3TOT Pa3 noayuaetcs Kpubas Nz Ho, nocnymaiire,
CyMMApIOE WHCJO 3ApErHcTPHPOBANNEN  ACTEKTOPOM
saextpodos Goaxno Cuve cymmoll. Ono flonxkHo pas-
paTeesi cymme uncna Ny u uncia Ni, Tax kak oTHOCH-
TENBHO KaKA0TO HA NPOACTEBIIHX OTBEPCTHA JEKTPORHOBE
H2RECTHO, KAKOMY, MEpROMY HiM BTOpoMY, cToabuy on
npunagaexnt. CyMMapHoe 4iCA0 3a8pETHCTPHPOBANHLIX
SAEKTPOHOD NPOCTO HE MOXKET OuiTb Hudes Opyeits, Kpo-
me cymMmil sTHx Apyx unced. OHo RoamHO pacnpenennTo-
csi kak N+ No. Ho nean ME romopin, ¥To OHO pachpe-
neneno kak Njo. Her, ono pacnpeaeteno kak Ny+Na.
Koneuno, HA CaMOM Jjlee Tak OHO B €CTh. Tak JIOTKHO
Guith, n Tak oHo W ecth. Ecan Mbl NOMETUM ITPHXOM
peAMUAHL, OTHOCANLIECH K OnHTy ¢ FAKMEHHHWM CBETOM,

¥
to okawercs, uro Ni npaxtuueckn ne OTANYACTCR OF
N, nan onuita Gea Herownitka ceera, a Ne oueHb Majo

otmmaercs or N.. Ho uncnao Nin naGaopaeMoe o cay-
yae, KOra CBET TOpuT 1 06a OTBEPCTHS OTKPHTHLI, paBiio
CyMMe uNC/E UACTHIl, KOTOPHE Mbl BRAEIH MpoJerarn-
UIIMH uepe3 OTBEpCTHe [, B uHena SJEeKTPOHOB, npo-
nereslnx, Kak M BHienu, uepes orsepcetiue 2. Bor
K KAKOMY pPe3yaLTaty Mbl NPHEXOAHM, BKJIIOYNE CHET.

e
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3naynT, B 3aBHCHMOCTH OT TOIO, BKMIOYNM MBI CBET HJIH
HET, MHI ROAYYUM pASHEE Pe3ySsTATHL. 3aMKIKEM CBET,
N pacnpefenenie onucuiBaetcs Kpusoit N+ N, Brxao-
YHM CBET, B pacnpenenenne cpady npunumaer nug N
Brkatounm ero cHora, u cnopa noayuum N+ Ny Bu Bn-
Aure, npupofa onsare seeepnytacs! [lpuxoantes romo-
PHTL, MTO CBET BANAeT na pesynntar. Ecam cper miwnio-
qel, TO BH NOJYYHTE ApYroil peayiasTar, uem ecan Ou on
Owa BukAwoden. Bol Modere eme ckasarth, 4T0 CBET
BJIHAET HA MoBefenue sfnekTponon. Eci MB CcTaHeM ro-
BOPHTE 00 SKCNEepHMEHTAALHOM HCCHeLCBANIN ARIMKE-
i 3JeKTPOIOR, UTO HE COBCEM TOYNO CKASAHO, TO MOXK-
HO YTBEpKI1aTh, UTO CHET BJANAET Ha 5TO JABHMCeme, B
pe3yILTATE WEro 3NEKTPOE, KOTOpHE caMu no cebe no-
naan Ou 8 BEPXHIOI0 HACTh NOCHeHero IKpana, oTkio-
HSIOTCH, TAK CKasaTh, CONBAITCH CO CBOE TPAEKTOpI
W MONAamaloT B MIKIIOID 4YacTh, CrAAMHBAA pacrpemesic-
Hie TakuM obpasom, 4TO g pe3yiLTare noaydaercs npo-
cro-nanpocto cymma Ny+ No.

SnexTponsl ovelb HyBCTBHTEALHE. Korna B cMoTpH-
Te Ha Gen3bonbnblll MAY H BHAINTE, KAK OH CEepKAeT Ha
COMTHILE, 3TO HHUYEro He 31aynT, ero TPACKTOPHA OT 3TOTO
ne meHsercs. Ho ecan cBer nanaer Ha 31ekTpoH, OH
CTANKNBAET €r0 ¢ MYyTH, H BMECTO TOro, utobm JeNarth
DAHO, INEKTPON fenaet conceM iapyroe. Bens Bl pRAIO-
YIJIH CRET, Jla K ToMYy JKe Takoil cuibHeil, [lpeanono-
IKIM TOTa, BT0 MLl NONHTAeMCH ocnatuTh 3TOT CRET Bee
Bodaeile 1 Godslle, NOKa Ofl He CTAHeT COBCEM TYCKALIM,
U BOCHOJALAYVEMCH ONMCHE NYBCTRITEALILIMN JIETEKTOpaMH,
No3BOAAIOILHMI HAGHIONATE OUEHL TYCKAHE BCIBITIKH,
HwabGmonats npu ouens cnabom oceeutennn. Cper cTano-
Butea see cnabee u cnalee, @ owenn 1 O4elh caaluii
CBET ne joJiken GL H3MEHSATh MOBEAEHHE JEKTPOHOB
HACTONBKO CHALHO, UTD 3TO pagHkaneiitiMm obpasoMm Or-
pasnTca wa Kaprtune pacnpenenennus, usmenns ee ¢ Ny
Ha N +N; Ilo mepe toro kak CBetr CTAHOBUTCH Bee
Bonee Tyckatim, kapTHHA pee Goanme w Gonbile AOAMKHA
HANOMHHETE TO, YTO Mul NOJAYYNNN B OTCYTCTRIE CBeTA.
Tak kax e npomncxoaut npeofipaszopamie oaANOro pac-
npenencmis 8 apyroe? Ilpeae BCEro cuer — 370 He Mop-
ckas soana, Cper rakie seger cels KaKk NOTOK HacTHL,

B
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pasuBaeMpix (GOTOHAMM, 1 N0 Mepe YMEnblleHHs e
cupnocTH cBeta Bul He ocnabusere spexTa, a yMeHb-
aeTe 4Hcio QJUTDH(}H. HCOyCKaeMuX HCTOUHIKOM.
OcnaGasia cBet, f NOJYUal0 BCe MeHbIIE H Mewbiue (o-
ronop. Camoe MeHuivee, 9TO MOJKET pacCcedBaThCd Ha
31eKTPOHE, — 370 Oflitd OTOH, U €CiH UHCAO AMEIOUIHNCS
D HalleM pacropsiaeHad GOTOHOB CAHIIKOM MaJO, HEKO-
TOptie 3EKTPOHI NPOCKEKHBAIOT Hepes OTBEPCTHE B TOT
MomMenT, Korna noGausocr HET HH OAHOrO tdoToHE, @
B 3TOM cayuac s ero u he ynuxy. [Tostomy cnaluiil CBET
e 3HAYMT, YTO MLl HCOO/B3YEM MajeHbiKoe BOIMYLIENNE,
2 amauiT TOAbKO, YTo Y hac Majo gotonos. B pesyab-
Tate, ecan cpeT AoctaTouno caal, mMHe MPUAETCS RRECTH
Tpetnil_croaden nas 3JeKTPONOR, KOTOpLe A «He yui-
pen». Eean cver owenb apkuil, B Tpernit cronGei nona-
jlaeT JNMB HCCKOALKO 3MEKTpones, ecan ot ofeHb
caa6 — noutn see. Mtak, y nac oKazanocs TpH croabua:
aas orgeperns [, aas orseperus 2 m Juis Hesame-
yennnix suexrponos. Herpyano Joramathes, HTO NOJY-
UHTCH Y HAac Tenepb. 3aMeNeHNBE 3JEKTPOHB pacnpeie-
nens wax N+ Ny, a Te, KOTOpHX f He YBIIeJ, — KaK
N,s. Tlo mepe Toro Kak s aesaio coer Bee cnalee n cna-
Gee, pee Gombiuyio u GOMBILYIO YacTh 3JEKTPOHOB 3ame-
THTH MHE TAK H He yaaercs. A peansno nonyuyerHHoe pac-
npenesciHe npeactapaner coGoil cMeCh STHX ABYX Kpu-
BBIX, TAK 4TO NO Mepe ocialienns cpera ono mee Gonee
nanonnnaer Ny, 1l nepexos 3Tor COBepIIAETCH Hempe-
pHBHO.

3ech §1 He AMEI0 BO3MOXKHOCTH TOBOPHTH O BCeX Gec-
KoHeuHo pazHooOpa3ntiXx MeTonay, KOTophle MOXNCHO Oulno
On MpHAYMATh JUIA BHISICHEHNA TOrO, ‘lepes Kakoe oTRep-
cTHe MpoJered 3aperncTpipoORanHEl 3MeKTpol. Ho kax-
pulii pas OKAa3WBAETCH, HTO HEBOIMOKNO NOCTABHTL CRET
Takam ofipazon, 4T00H MOHHO GBuID, € OIHOH CTOPOHMI,
CK43aTh, YEPE3 Kakoe OTBEpPCTHE NPONETAeT HAll 3JeK-
Tpol, @ € APYrofi — He NCKasHTh KapTHHL pacnpeienc-
RS PErNCTPUPYEMEIX 3JEKTPOHOB, He HapyLinTh Xapak-
tepa unrepgepemni, M rak ne TOJLKO €O CHETOM, a €
yem yroano, wen OW MH HIE NOMK30BANHCH. I'Tpocto 3to
nprAuHniaaLio nepoamoxcio. Koneuio, MOZHO, ecan
X0THTE, H3OGPecTH UENEli PSI MEeTo0B OGHAapyHeHnd,
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H KamAL B3 oux OYJZer NoKaspBath, 4T0 SJICKTPOH
nponeraer Aubo uepes oido oreeperne, ando yepes apy-
roe, [lo ecnim BH NoOMLiTacTéch NOCTPONTE Bam OpPHOOR
TAKHM 00pasoM, 4Tobu Ipn 3TOM OH elle B He RaHda na
ABHIKEHIE 37€KTpona, Bo J00beTéch Jnills TOro, 470
BHOBL 1@ CMON(ET® CKA3aTh, Mepe3 Kakoe JKe oThepeTie
npodeTesn SJeKTpod, W peayanTatil saiuHx nabmonenni
BHOBH OKaMyTCA 3anyTauiibivm.

Korna T'efisendepr oTKpuiBaj 3aKoHBl KBAHTOBOR Me-
XaHuKil, OH 3aMETHN, 4TO 3TH HOBHIE 3AKOHE TPHPOJILL
OKA3LBAITCH HENPOTHROPEYHBLIMI TOJALKO B TOM CAyUae,
ecH  MOMKHO [pHHATE, MTO Halln 3KCNEePHMEHTaNLHLIC
BOZMOIKHOCTH MPHIIHONAILIC OFpAHHYUEHEl HEKOTOPHIM
00p230M, XOT# Mul W lie 3ameuans storo panee. [pyru-
MH CJADRBAMH, B IKCMepHMCHTE HeAbdd A0OHTLCY MO IKe-
JAamHIo  CKOAB  Yroano  Goabluofl  HyBCTEHTCALHOCTIL
B cpnan ¢ zaun eitzenGepr npeanoing Croi npHIURN
HEONPefescHIOCTH, KOTOPH{l Mo OTHOMEHHIO K Onucad-
HOMY BHILE IKCMEPUMEHTY BHIFAGANT caenyiounm olbpa-
som (lefizenGepr chopmynanpoBad €ro Mo-Apyromy, Ho
obe GopMyJHpPOBKI IKBHBANENTHR! Il OT OIHOH MOMHO
nepeifitn kK apyroii): «Heabas ckoncTpynposaTth Kakoit-
aubo mpudop, npH NOMOULH KOTOPOro Moo Guno Out
ONpese/nTh, vepes Kakoe U3 OTBepPCTHIl MPONETHT sJeK-
TPOH, HEe HIMEHNE MPH STOM €ro JABMKEHHS HacTONbKO,
4TO 1O paspyiunT uuTepdepentonnyo kapTuuy». M ewe
HUKOMY He yaanoch oGoftTH STOT mpuHunn. VeepeH, 410
¥ Bac NPOCTO YEInyTCH PYKH, TAK BAM XoueTcsi M3obpectw
HoRbifi MeTon, NO3BOAAIONHE ODHAPYHHTL, Yepes Kakoe
orpeperie nposeren snextpo. Ho nocne Tularenvioro
pceaenopanin a0foro B3 METOAOB OKaMercs, 4TO OH
ne ropuresd. Bam noxamercd, 4TO BEl 3HAETE, KaK 3ITO
chnenaTi, He BAHAA Ha 3JAeKTpoH, HO Bl YBUJUTE, YTO
BCerfa ecTh Kakad-HuGyih 3arso3jika | 170 BCerja pas-
apuie B naGniofaeMblx KapTHHAX MOKHO O0LACANTD
AAHsHnenM NPIGOPOR, npeaHasnaveHdnlX JUIs onpejene-
HNfl TOFO, 4epes KaKoe OTBEpCTIe OpoJeTed 3TexTPoH.

310 oana N3 OCHOBHBIX XApaKTEPHCTHK MpHPOLL, H
olta rosopHT 1aM koe-uto oGo meem. Ecan sasrpa waii-

" IVT HOBYIO WMactuily, Kaoll,—Tmo npasne rosopd, Kaod
YiKe uaiinen, 0o peabs HOBYIO HMacTiLY HYIKIO KAK-TO
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na3EaTh, TAK YTO HA30PEM €€ KAOHOM, —MH 5 BOCTIONbL-
3yl0Ch KaoHaMy as Toro, 4roGe np HX MOMOULH Onpe-
JEINTE, Yepe3 KaKoe OTBEPCTHE MPOJETHT SAeKTpom, i
JHaK 3apanee — N0 Kpaieel Mepe i HaJech, 4T0 910
TdK,— BOOAHE JIOCTATOMIO O croficTBax 3Toil ene He M3-
pCCTHOM Mpe wacTyub, wroGu Ouith yBepeHnuM B TOM,
410 OH4 HE MOXKET CKa3aTb MHE, Mepe3 KaKoe OTBEpPCTHE
nPOAeTEN SAEKTPOH, W HE H3MEHWTh NPH STOM KapTHilbi
¢ unTepdepenuuoinoil Ha GeswnTepdepeHunonnyio. [To-
97TOMY TPHHUHNOM HEONpe/Ie/IeNHOCT  MOXHO [0Ab30-
pAThHCH Kak oOUM NPHHUNTOM, TO3BOSIOUHM [pel-
CRA3BIBATH HAMepes MHOTHE XdpPaKTepucTiHKH HEHIBeCT-
aWx 00bexToB. BeposiTHhe cpofictia Takux oOLEKTOB He
nMOryT OHITE KakKuMH YroiHo.

Bepuemca K HaleMy YTBEPHACHHIO A — «Jaextpon
podKen mpodierets aAuGo uepes OANO OTBEPCTHE, miGo
yepes apyroer. [Tpasuabno 3To wan Het? PHaNKn nayun-
ahck obxoauTs sanaguy. OHY B3AJMN 32 MPABIMIO YyMaTh
caenyioinm oGpasoM, Ecam y Bac ecth npuGop, nosno-
JSIOHLIT OnpeensTh, Yepea Kakoe OTBepCTHe npoJered
shektpon (a Takof npuGop MOAKHO CAenaThb), TO Bh MO-
JeTe YTBepEKaaTh, UTO on Npoderaer snGo uepes oano
oTBepeTHe, AnGo yepes apyroe. Taxk oHo M mpPOHCXOANT:
«OT/1a Bbl 33 HHM CJEfMTe, OH nNpojertaer anGo uepes
oMo oTeepeThe, JiGo wepes apyroe. Ho ecan y pac ner
coKoro npubopa, TO BH W HE MOMeTe CKasaTh, 4TO OH
npoderaet anbo wepes onHo oTBeperiie, AHGO uepes Apy-
roe. (Bepree, Bceria MOMKHO CRA3ATL, UTO 3TO TAK, €GN
g Ha 5TOM Cpasy OCTAHOBHTECH W WE CTAHETE MLITATHLCH
cAenaTh W3 ITOFO0 KAKHX-TMGO BHIBOJIOB. Quankn e
NPEAROMATAIOT MPOCTO H€ FOBOPHTHL 3TOrO, BMECTO TOTO
yrobB roBopuTh W He AenaTth HAKakux Bupoacs.) Hexo-
ANTH XKe B3 TOrO, MTO IJeKTpoll nposeraer Aufio uepes
gano oreepcrie, aunGo depes APYroe, KOrfa Bul 3TOro He
pHANTE, 3HAUNNO Okl OCHOBLIBATL CBOH MPEACKA3aHus Ha
olunGounoil npeanockake. Bor toT norwveckuii Kanar,
114 KOTOPOM NPEXOAHTCH GAJaHCHPOBATL, €CAH MBI XOTHM
2aHHMATLCA O0TLACHEHHEM SBACHHH OPHPOLL.

VrpepKaenue, 0 KOTOPOM MBI TOROPHM, HOCHT camuii
oGiuit xapaxtep. Ono OTIHOCHTCA HE TONLKO K ONBLITY €
ADYMA OTBEPCTHAMH, 1 €0 MOMKHO chopMyAIIPOBATE B
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obienm Buje cleaviollum obpason. Beposthocts ao6o-
ro cobLITHA B HACAJLHOM IJKCOEPHMEHTE — T, €. IKChe-
PHMEHTE, Ile BCE ONPEeNETeH0 HACTONLKO TOUHO, HACKOAb-
KO TONILKO STO BO3MOKHO, — PABHA KBAApaTy HeKOTOpOit
NpYroit BemiuiHE @, KOTOPYH MLl Ha3Baldy amMnapTynoi
pepoatHoeT. Ecan 3to coOwbiTne MOM(ET NPONCXOANTE B
HECKOABKMX B3aHMHO HCKJIIOHAWIHY BApHAHTAX, TO aM-
NANTY/la BEPOSTHOCTH @ TMOJyYaercs KaKk cymMMa 3Haue-
Hitll @ s KAXKA0TO M3 BOBMOKHHIX Bapuadtos (aabrep-
patine). Ho ecain B pauiem skcnepumeHie MOMKHO BHfc-
HITH KaX/HI pas, B KAKON HMeHHO BapHanTe NpoIsoLiio
cobuiTiie, BEpOSTHOCTL COOBITHS MEWACTCH: TEneph 370
IPOCTO CYMMa REpPOATHOCTENl Kaxmlore u3 BapHalToB.
Jlpyramn caosamu, YHUUTOXAETCH UHTEpdepentns.

Ho ocraercs Hepeuteniy Bonpoc, a8 KakK xe Tak no-
ayuaerca? Kaxum oGpazom Bee tak puxognt? K coxa-
JEeHNI0, 3TOro HAEKTO He 3Haer. Hukto e cmomxer path
naM Oodee rayGokoro oGeacCHelRA SDJCHHA, YEM TO, KO-
TOpoe A BaM TOJILKO HTO fa/, & Belb f BCETO JHILL OMH-
caa ero saM, MoxHO Jutib paciuypuTh oGbACHEHIE, npi-
pefs GOMAbINE MPUMEPOR, MOKA3WBAIOMNX, 4To ACfCTRH-
TEALIO HERO3MOXKHO, He paspywas nurepdepenunontoll
KapTHHH, Y3HaTh, YePe3 Kakoe OTBepCTHe NPOJeTen sieK-
Tpon. Moo pacckasarh npo Goace MWMPOKHil KPYT 3KC-
nepuMeHTOR, 4 He TOoJALbKO 00 O/UIOM OMHTE € JLYMA OT-
seperiami B unrepdepenunelt apyx kaprmiok. Ho sro
aHaunne Om JHUE UOBTOPSITE OANO §I TO He cHoBa M
CHOBA, NHTAAChL 3ACTABHTH BAC MOBEPNTL B peatLHOCTh
pacckasnpacmoro. Takue oGuacnelns Huuyth He ray0-
e, onn amwe wnpe. Koweuso, momxino yrounuts mate-
MaTHYECKIe BHKJIAJIKN, MOMKHO CKa3aTh, YTO 3716CH HYMH-
[0 MOJL3IOBAaTBCH KOMMOAEKCTILIMH, @ 1€ BelleCTReNnBIMII
quenaMH, OTMETUTL OANY HJAH [IBe Apyrue BropocTeneH-
HEIE fleTasn, He HMEIONHe MPAMOoroe OTHOUIeNHs! K ocHOB-
noit noee. Ho wactosulan 3arajka 3akJ0TaeTcd B TOM,
O YeM 5 BAM TOJALKO 4TO pacCKasaji, ¥ CEroiHY HHKTO He
‘SilaeT, KAK 3/lecs MOXKHO KOnHyTh TayGxe,

Jlo cux mop Mui 3aHUMAANCH BREUNC/HEHIIEM BepoAT-
HocTH nonananust snexrpona. Bosunkaer sonpoe, a mo-
Ho an Kakum-ainGo obpasos y3narts, Ky[a XKe Ha camoM
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nede nonajaer Kamamil oraeasuii saekTpon? Koneuno,
M HE [po4b HCTONLIODATL TEOPHIO peposiTHocTell, T. €.
[OMCUNTHBATL NAWM WAKHCH, B OHEHbL CIOKHOH CHuTya-
uny. Korpa mu poaGpacepaem MoOlery, To, yunTHBdnA
BCAKNE CONPOTHRACIHNIS, BCE 3TH ATOMB i JIPYTHE noo0-
HBIE CAOMIOCTI, Mbl BOOTHE JonycKaeM, ¥T0 Haulix sia-
HUl HeocTAaToOMIO JLIA TOMHOMO [npeayrajbipaliii. Tlo-
STOMY MLl YAOBJAETBOPSCMCA BREIYHCTCHIEM LIAHCOB TOTO
it wnore nexoaa. Ho pets B onsiTax © 37ACKTpolaMi
peub [jieT coBeeM He 06 3ToM — 3/Iech MIl IPEANONIATAE,
fle HpaBAa AM, YTO BEPOATIOCTH JIGKNT B CaMOl OCHOBE
Beero, HTO MOJACYET lancos Haninaercs yie c Qynia-
MEHTAABIBIX 3AKOHOB (QU3NKM.

Tpeanoaokum, st TaK OPraHu30Bat MOi IKCHEPINENT,
110 NpH BEIKAICIeHHOM cnete nabnionaercs nutepdepei-
unonnan kapruna. Toraa s MOry ckasats, 410, JLaKe
BEJICING CBET, §i HE CMOrY NpeacKasaTh, Yepes Kargoe ot
pepcTie NposeTHt saextpoil. 51 TONLKO 8410, UTO KK
JiRil pas, Korjla # YBIKY ero, on Oyper anlo B OAHOM
oteeperitn, AuGo 8 Apyrom, fio [pefcKasarth, b KakOM,
aapanee nepo3MoiHo. JlpyramMu  CAOBANH, Gynytice
sneck Henpenckasyenmo. Hiuxaxum crnocoGon HEROSMOMK-
1O MpeicKasath, noasysck modoil midopMauei, noay-
yennoil sapanee, uepes KaKoe ornepcTe NpoieTnT SJCK-
TPOH 1AM B KaKOM OTBEpPCTIH  Mbi €ro yBILLIM. Jro
suauirT, YTo QusHKa B HEKOTOPOM cMmuicie othfocnia 3a-
Jlany, ecii ToNbKO Takas sajaua # crosaa Biavane (Beeat
Ka3a/0cs, 9T0 Tak oo n OHAol) — cobpaTs AUCTATORIO
enefennii Aa8 TOro, YToOH NPH H3BECTHBIN YCIOBHAX CV-
MCTL MpEACKasaTh, Yro 3a STHM [OCACAYET. Bot Bam
YCAOBNS OMBITA: WCTOMIHK 3NEKTPOHOB, HCTOUHIK Ciiih-
noro esera, noabQpaMoBetil 3kpan ¢ AByms oTBEpeThis-
Ml — & HY-K4 CKacuTe Mile, 32 KaKuM n3 otseperifi A
yaiky cheayiomnii sqexrpon. Cornacio opioil us Teo-
pitil, 3T0 HEBO3MOKNO MMOTOMY, WTO 38 BCCM 3THM CRpLI-
paeTes oueHb CAGKNHLIN Opolece: Kakue-7o BHyTpenune
Maxosuykil, 3yfuarsic KOJecHkH, YTo-To elle, n B 3asi-
CHMOCTIE OT TOrQ, B KAKOM OHN CENac COCTORNUI, SI0K-
TpoN moaeTHt JG0 uepe3 oo otseperie, anbo uepes
npyroe. Bepositnocri Toro u Lpyroro coOwTns pabiid.
NOCKOALKY, K4K W B ouwmte ¢ Molierofl, cocrosnie seeil
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STOM MamuHe 3aBUCHT oT caysas. M korga wawma u-
3uka Oyaer nofHoll, MBl CMOMEM (pEACKa3uBaTh, Yepes
K4Koe OTBEpCTHE NOJIETHT HEKTPOH. 3T0 HA3HBAOT Teo-
pieil cKpHTHX mapamerpos. Takam TeopHs He MOXCT
OuTh npasiankoil, Msl He MOXKeM NpeiacKashBaTe Co-
BCEN HE [OTOMY, YTO HaM He XBaraeT nojapoGHocTeH.
S1 yxke ckasan, uTo KOFjla cReT He BKAIOYEH, Y MeHs
JONKHA NOAYYaThes WATEpdepenLnonnan kaptuna. Eciu
ke [pH AaHHsIX yeaosusx HaGawonaercs uiTepdepeHiu-
oHHAn KapTHHA, TO €€ HEBOIMOWKHO @HANH3HPOBATS,
paccyxaas, uTO 3TOT JJNEKTPOH NpoJeresn uepes nepsoe
OTBEpPCTHE, 4 3TOT — YEpe3 BTOpOE, MOCKOJAbEY nnrepde-
peHlliioHHas KpiBas MMpejle/bHO NPOCTa U B TO XKe BpeMs
COBEPLICHHO He [I0X0XKa Ha CyMMY [IBYX ADYTHX pacrpe-
fenennd BepOSTHOCTH, Ho ecap On ML MOrnp onpepe-
LNTB, Yepe3 Kakoe OTBEPCTHE [ONETHT 3SNEKTPOH MpH
BK/IOYEHHOM cBeTe, TO yiKe He Hmeno Ob HHKakoro 3Ha-
ueHIA, BKAOYEH ITOT CBET Ha CAMOM [E71€ IJTH BHKIIoYeH.
Karoso Gbt mn Guijio yerpoficTBo HCTOYHHEKA 3JEKTPONOB,
nossoAsollee Hay MPeACKaskiBaTh, Uepes KaKoe OTBep-
CTHE MNOJETHT NEKTPOH, Ham yaajoch Gbl NpOCHEANTD
33 MM, He BRJIOYas COeTa, M, CAeloBaTedibHO, CKa-
aars, He BKJIOYASE CDETa, Yepes Kakve OTeepeTie OH
npowen. Ho ecnn Tak, 10 cyMMapHoe pacnpe/e/ienne ne
MOMKET He PAacmafiaThes Ha CYMMY pactpeneneiil siek-
TPOHOB, MPOLICIMX 4epe3 OTBEpPCINE I, W 3NeKTpOHOB,
ApOlEAHX Yepes oTBepeTie 2, 4 Ha CaMOM [IeJIe 3TOro
ner. [Tostomy B n0GoM cayuae, KOrAd IKCHEPHMEHT Bbl-
ABASET MHTEPQEPEHINI0 SAEKTPOHOB (PH BLIKIIOHEHHOM
CBETE, HEBOSMOIKHO AOMYCTHTH, YTOOB MLl MOrAH 3apaHee
poayuars MHGOPMALHIO O TCM, Yepe3 KaKoe OTBEPCTHE
APONETHT SJEKTPOH TpI BRAOYEIHOM /N [PH BHIKAK-
yeninoM cpete. Tak uTO BOBCE HE HEIHAHHEM BHYTPEH-
HEro MexanHaMa, BHYTpeHHefl CAOXKNOCTH HCTOUHHKE
SNEKTPONOB 0GBACHSIETCA AOSIIMIEHIe BEPOATHOCTHEIX 34-
Konos npupossl. [To-BHANMOMY, 3TO B Kakol-To CTeneil
feorbemaenMoe cBoitetso npupoas. Kro-1o BHIpasmicsd

00 stom Tak: eJlake cama mpHpoAd HE 3HaeT, MO Ka-

KOMY [OYTH [OJETHT 31EKTPOHA.
pun unocody ckasan: «[lns camoro CyLLECTBOBA-
HHS HAyKn copeplieHto HeoOXOmiMo, yroOul B OAHEX H

1 3ax 906
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TEX JKE YCAOBHAX BCErfla [oAyqanucs OfiHH M TE He pe-
syabTatei». Tak woT, sToro We noayuaercd. Bu moxere
TOYHO BOCAPOH3BECTH Bee YCJIOBHS, H BCE-TAKH HE CMO-
JeTe NPEACKasaTh, B KAKOM OTBCPCTHH BEL YBHIUITE M€K~
Tpon. Tem He mMenee, HECMOTPH Ha 3ITO, Hayka XHBA,
XOTH B OAHNX H TEX JKE YCJOBHAX HE BCETOa MOTYyYaioT-
Cfl OJIHH M Te e pPesyfbTarthl.

Yo coBeplieHHO HEOOXOAHMO /1111 cAMOro CYniecTBO-
BAHHA HAyKU» H KAKOBL XapakTepHcTHKH NpUpoabl —
BCE 3TO ONPEJIGASeTCH HE HANBILCHHBIMI 1eKapalusiMi,
a TeM MarepMasoM, C KOTOPHIM MBI HMCEM Jeno, caMoil
npuponoit. Mel naGiwonaeM W BHAHM TO, 4YTO HaMm yna-
N0Ch Y3HATE, H MBl HE MOMEM 3apaHee NpaBMiILHO Mpel-
ckasath, Ha 4To 310 Gymer noxoxe. Camue npasiono-
no0Hble AOMECIL 4aC¢TO He COOTBETCTBYIOT peaibHOMY
tosomennio Benteft. M eean Hayka moskHa [IBHraTLCA
Briepes, TO uTO Ham JeficTBHTENLHO HEOOXOAMMO, Tak
3T0 BO3MOMKHOCTH SKCOEpHMEHTHpOBaHNA, YecTHOCTL B
COOCHIEHHAX O Pe3yaLTaTax, — 0 HHX HYMXHO cOo00IaTh,
He 00palas BHHM2HHS HA TO, KAKHMH UX KTO-TO XOTed
Onl BHIETH, — I HAKOHEll, W 3TO OYeHL H O4eilb BAXKHO,
YMEHHE pPasyMHO HHTEprnpeTHpoBarh pesyabrarts.. [Ipw
STOM HEJAB3A JIEPKATLCA TPE/LBISTON0 MHEHHAA H roBO-
pUTL: «ITO OYEHL Mano NpasnonoaoGHO: MHE 3TO He
Hpasutcs». Ilpeasasroe Muenne n abconwTHAR YyBEpeH-
HocTh — 5TO Jladeko He ojilo H To we. KoHeuHo, 71 ro-
Bopo He o6 abcoaloTholl HpeABIRTOCTH, @ TOALKO O Mpo-
ctoM npenyGexaennn. Ecnw Bu npocto npeayGeixiaensr,
370 HE TAK y# W BamHe, nlo ecly BalA TOYKA 3PEHHH
HeBepHd, MOCTOAHHOE HAKOMJIEHHE ONpUBEpPralomipx CcBH-
JIeTenbeTE HAYNET AeficTBOBATL BAM Ha HepBbl, W HacTa-
Her MOMeHT, KOrjlda BH YiKe HE CMoeTe OTMaxHBaThes
ot nux. He o6pamarb piuManie Ha HHUX MOXKET TONLKO
TOT, KTU sapanee abcO/M0THO YBepeH B CYLIECTBOBAHHH
HewoTopol npeanocniky, Ges kotopoil Gyaro OGu Her
nayku. Tlostomy B aeflicTBHTEIBNOCTH A" caMoro cy-
LIECTBOBAHUA HAYKH COBEpUIEHHO HeoOXOAUMO BOT YTO —
CBET/ILIC YMBl, He TpeOyoiHe oT NpHpoas, 4YTodel OHA
VACENETBOPSIIE KaKHM-TO sapaiee NpHAyYMaHHLM Yyono-
EHAM, Kak Toro rpebyer naw ¢mnocod.

Jlexung 7
¢« B TTIOMCKAX HOBLIX 3AKOHOB

Ctporo roBopsi, To, © 4eM s coGHpaioch roBOPHTH B 3TOf
JEKIHY, HeaLb3sn HA3BaTL XapakTepHCTHKOIT 3aKoHOB (-
auki. Korpa mu paccyxiaaem o Xapakrtepe (PH3HUECKHX
3aKOHOB, MBI MOMEM 10 Kpafitell Mepe npeanonarars, 4T0
roBopuM © cameil npupoge. Ho tenepe mue Xouercs IMO-
roBOPHTE HE CTOJILKO O npHpoae, CKOJNLKO O HalleMm OTHO-
wennn K welt. Mue xouerce pacckasarte BaM O TOM, 4TO
MBi CHHTAEM CerofiHsl H3BECTHLIM, YTO HAM CIUe MPeaCcTOUT
OTranaTh, H 0 TOM, KakiM o6pa3on yrafbiBaioT 3aKOHL B
thuaike. Kro-to pame npefaosia, YTo Ay4lle BCETO, eci
A 0 MePe MOEro pacckasa Mano-momaldy oObfCHIO BaM,
KaK yrafaTh 3aKOH, 4 B 3aKII0YEHHE OTKPOIO [UIfl BAC HO-
Bulii sakon. He 3swawo, ygacrcs nM MHE 3TO CAENaTH.

IMpexje BeeEro u Xouy PaccKasaTh BaM O HbIHELIHEM
cocToniii GHSHKH, 0 TOM, UTO B Hell ceiluac W3BECTHO.
Bu Moran 6wl MoAyMaTh, 9TO BCE 3TO H YXKe BaM paccKa-
340, TAK KaK B NPEAbLAYILHX JEKLUHAX 8 H3NOKIT BaM Bee
OCHOBHElE H3BeCcTHHE 3aKoHbl, Ho BeArmil 3akoH ROAMEH
GLTH 3AKOHOM [IJfl 4€20-TO: 3aKOH COXpAHeHHsl SHepruu
roBopuT 06 HEPrHil ¥e20-T0, 3aKOHbl KBAHTOBON MEXamHH-
KH — 370 3akoHbl KBanToBoll MeXaHHKH «€20-TO— i Bce
STH 34KOHH, BMECTe B3fiTIE, elle He FOBOPAT HaM O TOM,
KaKoBa ¥e MpHpoaa, o KoTopoil sgech CTONLKO roBopH-
nock. IloaTomy mue Xouercsi cefiuac paccka3arh BaM He-
MHOTO O TOM MaTepHane, KOTOPhIM ABHMYT BCE 3TH 3dK0-
bl [lpexne Bcero o MaTepuu: Kak 370 HH YAHBHTENLHO,
Best MaTepHs ojiiHaxond. MasectHo, uTo marepus, H3 Ko-
TOpoil cAeAanLl 3Be3Ibl, Takas Ke, KAk 0 MaTepus, U3 Ko-
Topoit cpenana 3emsin. XapakTep cBeTd, HCHYCKaeMoro
3Be3faMi, NaeT HaM, TaKk CKasaTk, OTNEeYaTKH Nanbles, rno
KOTOpBIM MOKHO PElINTD, YTO TaM aTOMbl TOPO e THMA,
1o 1 Ha 3emae. OxasupBaeTcs, H KBS, H HEKHDAR NPH-
pona oGpasyercs Hs aTOMOB OIHHAKOBOTO THNA. JIAryLIKH
glenansl H3 TOrO e MaTepHana, YTo M Kamui, HO TOJNLKO
MaTepuan 3TOT NO-pasHOMY HCHOJALIOBAH. Bee 310 ynpo-

1*
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LlaeT Haly safauy. ¥ Hac ecrs atomsl — # nvero 6oie-
ule, & ATOMBEl OAHOTHIHEL, H OTHOTHITHEL NOBCIOMLY.

Bee aromel, no-sgauMoMy, HMEOT OIHHAKORYIO CTPYK-
TYpY. ¥ HHX ecTs fAApa, OKPYHMeHHEe snexkTponann. Mozx-
HO COCTABHTL CMHCOK YACTHIL, M3 KOTOPHX, Kak Mbl Ay-
MaeM, MocTpoeH Halll MHp H O KOTOPWX, MO nanieMy mie-
HHO, Mot snaeM (dur. 32). Tlpexae scero 8 HeM CTOAT
SAEKTPOHE — MACTAILLL, COCTABARIOLINE BHEIUHIIO o0o-
AOYKY aToMa. 3aTeM HMeeTcs sApo, HO Ha cerofus cui-
TEAETCS, MTO OHO CAMO COCTOHT M3 YACTHIL IBYX PASIHYHLX

IAEKTPOHDI Heﬂfpoﬂbl
$OTOHYI NPOTOHDI
FpaBUTOHbI

HEUTpUHO

+ aHTUYACTULPL
Par. 32

THIOBR, HASLIBAEMEIX HellTpoHamu M nporonami. Bor sam
u ente ape wacTiisl. Mul rasgum Ha 3BE3MAL U BHAKM 4T0-
Mbi, OHE MCOYCKAIOT CBET, @ CaM CBET COCTOMT M3 uacTull,
HasuBaemsix potonamy. B camom nauane naummx nexomit
MBI FOBOPUJN O THPOTEHHY, FPABHTALUY, — H eCAH TONLKO
KBAHTOBAST TEOpUs BEpHA, TO H Yy CPAaBHTAaNHH JOJAMHB
GLITL KaKIie-TO BOJHEL, BEAyLLHe ceOs 1 Kak yacTHubl Ta-
KMe 4acTHibl HAIWBAOT TPABUTOHAMK. A e/l BL He Be-
pHTe B HX CyUIeCTBOBAHHE, HASWBANTE HX MPOCTO rPaBH-
rauneit. Hakoneu, s yxe ynoMunan o B-pacuane, Bo Bpe-
Msl KOTOpPOro HeHTpOH MOMeT Pacnanarthesi Ha NPOTOH,
SNEKTPOH H HeliTpHHO, BepHee anTHHeATpHHO. Tak uTo y
Hdc ecTh eule oaHa dacriua — HeATpuHo. Kpome peex
BTHX YaCTHI ¥ Hac ecThb Elle, KOHEYHO, I BCE COOTBET-
CTBYIOILHE aHTHUACTHILLL JTO KOPOTKOE saMevaHue cpasy
Gea kakpx-nubo sarpy/HeHHil yaBaHpder 4HCNO H3Be-
CTHLIX HAM YacTuil.

Ilps nosmolK TONBKO 4TO NEepPeuHCneHHBIX YACTHIL MOMK-
HO OOBSCHHTE BCE fIBJEHHHA, NPOTEKAONHE NpH HU3KOH
3HEpPruy, B faaxe Bce oObiuHLEe fABAEHHA B MO0O0R YacTH
Beenennoii. Ho Korna B peno Berynalor HacTHUH © oveHb
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BLICOKOI anepriell, 3TO yKe HeBepHO, H B J1A00pPaTOPHLIX
YCAOBHSX HAM YAA/10Ch BOCMPOH3BECTH HECKOTOPHE OUEHB
crpannue sipnernst. Ecan e npenetpeis TAKHMH HCKTIO-
YHTENBHBIMIT CYYasMH, TO Bee OObluHEIe SBACHHS MOTYT
6uiTh obbsicHelibi B3aumosiellcTBHEM H ABHIKEHHeM Mepe-
yHeAeHHBIX Bbile yactuu. Hanpuwmep, cama xusfb, no
ofuieMy MHEHHIO, Momer OHITL B NpHHUHNE OCLSsICHena
ABHAEHHEM 4TOMOB, @ 3TH ATOMBLI COCTOST U3 HERTPOHOE,
NPOTOHOB W 3JEKTPOHOB. 51 AlosiKeH cpasy e OroBOPHTL-
cfi— KOT/Ia Mbl TOBOPHM, YTO 4TO-TO B MpPHHLHME MOMKET
GuiTh OGbsicHeno TakuM-To 006pasoM, Mbl HMEEM B BHAY
caenyoniee: ecan Gul HAM yaanoch BO BeeM pazobpaTtiest
N0 KONIA, TO OKasdanoch Obl, YTO ANs NOHHMAHHR ABJEHIH
MUBOI NpPUPOALI HE HYIKHO OTKPBIBATL HHKAKHX HOBHIX
aakonos (uskkn. Eute onun npumep. Tor daxT, 4ro snes:
Ikl HCNYCKAaKWT FHEPIH, COAHEYHYIO HIH FREINHYID, TAKMHE
MOMXHO OOBRCHHTH SUIEPHBIMII PeaKIUsiMH MeHLY 3THMH
yactunamu. ITo kpafineil Mepe tak cuuraercs. [Npu nomo-
Ui TAKON mMofenu yiaercsl MPaBHIbLHO OMHCATL BCAKOIO
posa noAPoOHOCTH TOBEMeliHs 4TOMa, HACKOABKO TOMLKO
STO HaM H3BecTHO cerofHs. §I Mory pame yTBepwaarh,
YTO Cped M3BECTHBIX HA Ceroius fBJCHUA HeT Takora,
OTHOCHTEALHO KoTOporo Mul Gunn Gbl YBEPEHLI, HTO €ro
HENB3R OOBICHHTE NOoAoGHBIM 00pa3oM HWAH Xota Ol uTo
rakoe ofLACHeHIe CRA3aHO C pelienHer Kakofi-to rayGo-
Kol aarajiki.

Ho tak Guino we scerpa. Hanpumep, u3pectnul fiBje-
HUS TAK HasbiBaeMofl CBepXIpOBOAHMOCTH, KOTAA METAN
NpH O4eHb HH3KUX TEMNEpaTypax MPOBOAKT 3JEKTpiue-
CTBO, He OKa3biBasg eMy Kakoro-NnGo cONpOTHBAEHHS.
C nepBoro R3rMIsAAa coBCeM He GbiT0 OYEBHAHHIM, UTO 3TO
sBNeHlie ecTh C/eCTBIE YIiKe H3BecTHLIX 3akoHos. Ho Te-
nepe, KOrA2 B HeM [IOCTATOMHO BHUMATENBHO pasobpa-
JHCh, OKA3a/0Ck, 4TO ¥ B CAMOM fese OHO MNOMHOCTBIO
oG bschsercs Ha ocrone yxe umeiommxcs sianift. Ceftuac
Mbl 3HAEM O APYTHX ABJACHUAX, HAUPHMED O ABJACHAN Te-
AenaThil, KOTOPLle Han He YAAeTess OOLACHHTE Ha OCHOBA-
AU uMelolxes y Hac duanveckux 3wamuit. Opnako
cymiecTBOBAHME TAKOro pOAa FBJACHHS [MOKa elle He
YCTaHOBJEHO € M0N0 OCTOBEPHOCTLIO M MBI HE MOXKEM
rapasTHpoBaThL €r0 CYLIECTBOBAHHE. Ecan aror daxr yna-
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nock OB MOATBEPAHTL IKCNEPHMEHTAJALHLIM MyTeM, 370
oanauano Oul, 4To Hama (HINKA He MOJHA, Il BOT [oueMy
$u3NKKE TaK 3aHHTepPecOBaHLl B TOM, 4YTOOL BHIACHHTE,
BO3MOKHO JIH TaKOe BocrpHsTHe nak Her. Cefiuac MHOTHE
OMEITE MOKA3KBAIOT, YTO TAKOr0 BOCHPHATHS HeT. Anaso-
ruuHoe noaoxenwe ¢ actposorneir. Ecauw or 3sesn aef-
CTBHTENLHO 3aBHCHT, B KAKOl jeHh aysulle HATH K 3yGHO-
My Bpauyy,—a HMCHHO TaK BBLIMNIAJHT Hallid aMepHKan-
CKast ACTPOJIOTHA, — TO HaWW npeacTasnends o dusnxe
neephu, G0 MLl He NpeacTasasem cebe mMexaHusMa,
nocrpoentoro, Boobule ropopA, Ha B3aUMOjCliCTBHEH ne-
PeUHCEHHEX BEILEC YacTHIL i 0OBACHAIOILErO TAKOE BAKS-
Hie. 7THM H OGBACHAETCH TOT CKENTHLH3M, C KOTOPLIM
yueHble OTHOCRTCH K MoA0GHEM TeOpHSAM.

llpaBna, B cayude runHo3a ¢ NepBOro Barnsga Aeno
BHIrASIAENG Tak, Kak Oyaro takoe obbscHEHHE HEBO3-
Mono. Ho tak 6670 TOALKO, MOKA 3TO ABICHHE 0CTaBa-
J0Ch HEoCTaTOMHO nayueHHuM. Heuine Mbl 3Haem o Hem
Hamuoro Goaplie, © TeNeph CHHTAETCH BIIOJHE BO3MOMK-
HEIM, YTO THIUHO3 MOMKHO OOBACHHTL OGWUHEMH, XOTH
NOKa elle o He H3BecTHLIMI (HIHOMUMNECKHMH Nponec-
camin. Ouepnaso, wro gam ero oObACHEHHA He NOHAN0-
GuTCH Kakoil-To cH/Ll HOBOTO THNA,

CerofHs, KOrja Haua TEOpHsi BCETO, YTO NPOHCXOANT
BHe A/IPA aroMa, BEITASUIHT JIOBOALHO TOUHON i (OaHOMN 1
[O3BOJACT HAM, XOT#, Moiker Obith, 1 HE cpasy, paccu-
THBATL BCE € TOIl 7K€ TOYHOCTRIO, € Kakoll Mbl MOXKEM npo-
BOANTL H3MEPEHHS, Mbl HAMHOTO MeHbLIe 3HaeM o0 cumnax
BaaunMopeiicTeus Mexny HellTpoHamu u nporoHamy, obpa-
SYOLIMMH SJIPO, W HEJOCTATOYHO XOpOLIO MOHHMACM HX
¥apakTep. §1 Xouy cKasaTh, YTO HA CErofiHa Mbi He [OHH-
Maem xapakrepa s3aHmofeficTBHIT MeXMy HeliTpoHaMu H
NPOTOHAMH [0CTATOYHO XOPOUo N TOro, 4To0H fi cMor,
ec/H BH MeHs of 9TOM [ONpOCHTE, IPEJOCTABHE JOCTATOY-
HO BpEMEHN ¥ JI0CTATOURO BLIYHC/ANTEABHMX MAUIHH, TOY-
HO ONpeeNTh BCE IHEPreTHUeCcKHe YpPOBHH Yyraepona
HAK PELINTL APYTYIO 3afauy Toro xe thna. Hawnx snannfi
nas 3TOrO HepocTatowro. Mur yMeem pewiats ananoruy-
HYI0O Sajady AJs IHEpPreTHYeCKHX yposHedl BHEWHHX
SAEKTPOHOR aTOMa, & JIf SApa — HeT, TaKk KaK Ml eule
HCIOCTATOMHO MOHHMACM MPHPOLY BHYTPHAMEPHLIX Cui.
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Jian toro urolm saydule pasobpaTeCs B ITHX cHAaX,
Oulin  mocTapaensl crnednalibibie ofbiTh [0 H3YYEHHIO
fBMeHHIl NpH oueHb BoicoKUX 3Heprisix. CyTh STHX OnH-
TOB 3ak/ouaercs B TOM, YTOOB CTANKIBATL MEXAY CO-
Oolt neitTpoHbl ¥ NpOTOHE ¢ oyels Goawuwlofl sweprueil n
KabmoaaThL BO3NHKAWMNE TpH 3T0M HeoOblYHHe foJe-
HHSI, MPHYEM MBI Ha/leeMcsi, UTO H3yueHHe STHX HeoOuY-
HEIX ABJeHiil flacT nam Jaydulee moHEManHe B3anMoneil-
c1eHst Mexay nefitponamu # nporonamu. Ho stu skcne-
pEMeHTH JRmb OTEpbim  cocyn [langopwsl. Xots Mbi

AEKTPOHbI HEWTPOHbI
¢OTOHbI NpoToH bi
rPaBUTOHR
HLUTPUHD
me3oHbl (Mioons) | (+50nee 4% aecsiTion
i -HelTpuHo Apyrux 4acryy )
+ 8t AHTUMACTULD
durr. 33

TONLRO XOTEni nojyyile pasolfpathest B Xapakrepe cii,
AefCTBYIONIHX MexJly HeliTPOHaMH H MpPOTOHAMH, MBI,
€ CcHAON CTANKHBAs 5TH HacTiibl, oOHAPYXHIN MHOIO
popetX uactu. [lurasc, ayuue pasoOpaTee® BO BHY-
TPUSAEPHEX CHAAX, M Boiosuay  Gosee  MoJycoTiH
FOBLIX 44CTHIl, KOTOPHE MOMKHO OTHECTH B TOT Ke
cronGelt (¢ur. 33), uTo 0 HeHTPOR H MPOTOH, TAK KAK OHH
B3auMoelcTBYIoT © 9THMH HacTHHamii o HMeioT OTHO-
wenne K paaumoneficronio mexay Humu. Kpose Toro,
HoKa Hauly CeTH BLUTABAHBAMH BCIO 3TY MEIOHb, B HEX
flonanachk nNapa 4acTHil, He HMCIOLUIHX OTHOWEHHs K 1po-
Gueme buyipusizepnux cun. Oany #3 nux nassani
U-ME30HOM HAH MIOUHOM, @ JApYyrylo — leliTpuHo, nph-
gem Bropas Beerna conposoxiaer uepnyio. Hieercs
JIBA Tuna HeHTpHHO: HEHTPHHO O/IHOrO THRa BCEr4a
COMYTCTBYET 3neKTpony, @ HelTpHHo Apyrore THna-—
p-Meaony. Mengiy upouin, K mauiemy wpaiineMy yaws-
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NEHHID, BCe 3aKOHB NOBEAEHHN Mapul p-meson o ueltpu-
HO cefluac yiKe H3YueHW HACTONLKO MOJHO, HACKOML-
KO 00 3TOM MOMHO CYOHTE HA COBPEMEHHOM YpOBHE
IKCTEPUMEHTANLHON TEXHHKN, H OKasanuck B TOYHOCTH
TAKHMH e, KaK ¥ 477 Napsl 3/CKTPOH W HEHTpHHO, 38
EAHHCTBEHHLIM HCKAOUEHHEM: Macca J-MesoHa okasa-
aacs B 207 pas Gonpme maccu snekrpona. Ho sto emumn-
CTBEHHAN PasHHLA MEKIY HHMHE, H 370 J[I0BOJILHO
cTpanno. YeTulpe AIOMUHL HOBHX uYacThil obpasyior ny-
ralomud cnHCcoK, a Bedb HYXKHO eue NoMHuTH H o6
AHTHUACTHIEX. ¥ HOBLIX YACTHIl pasHbie HABAHMS: Me3o-
id, MHOWL, KAOHE!, JAMOALL, CHIMBL., BCC 3TO HHYETO BaM
He CKaxer, AAf HeTHpeX MIOMHH HOBMX HaCTHIL ApH-
moch NPRAYMATL Hemano noswX nassanuill Ho oxasa-
A0Ch, YTO YacTHie o6pasylor cemeficTsa, H 5TO HECKOAbL-
kKo obneruaer nauwe nonowxenue. Ha camom pene cpok
HUH3HH HEKOTOPLIX H3 3THX TAK HA3LIBACMBLIX YacTHIL Ha-
CTONLKO Man, 4TO A0 CHX [1Op HAYT CHOPHL, BO3MOXKHO
I8 8 AeflcTBATEABHOCTH XoTa Ol YCTAHOBHTL HX CyIIe-
creopanne. Ho B sti cnopul i e Xody sfech plaparbes.

Jlns Toro wTofe Bb NOAYMHAN NpeicTaBierHe O TOM,
YTO TaKoe cemeficTno sJjeMeNTapHbiX MacTHll, paccMor-
pHM cayuail Hefitpona u nporona. Hefitpor n nporton
HMEIT OAHHAKOBYIO Maccy € TOYHOCTBIO /0 [ecsTod
npouenta WAl okono Toro. lNepeasi us wux 8 1836 pas,
a spropan 8 1839 pas taxexnee snextpona. Eue aameua-
TeApHee, YTO BHYTpHAACpHHE cifbl, GOABLIIE CHAL B3a-
AMOLEACTBHA BHYTPH RAPAa MEKLY [ABYMS [pOTOHaMi,
OKa3anich TAKHUME e, KAK H CHIB B3aUMOIeiicTBiA Me-
MKy NPOTOHOM H HeliTPOHOM HAN HelTpoHOM W HeRTpo-
oM. Ilpyrumu cnosamu, payuas AHILE CHALHBE BHYTpH-
fIEPHLE B3aHMOACTICTEBHA, HEAB3s1 OTAHIHTL [POTOH OT
vefitpona. [lonyyaercs eme OAMH 33aKOH CHMMETPHH:
HeATPOH MOYKHO 3aMEHHTh HAa MPOTON — H HHYEro He H3-
MEHHTCH — [IPH YCJA0BHH, 470 MB TOBOPHM TOJALKO ©
cinbHLIX B3aumogencTensix, Ho ecam medTpon pefcrsu-
TeALHO 3AMEHHTL Ha TMPOTOH, To pasudia Gymer orpom-
Had, TAK KakK npoTOH HeceT 3INeKTpHueckuit 3apsg, a
HefiTpod — HeT. [locpefcTBoM SAeKTPHUSCKHX H3Mepe-
HHA BBl cpasy oOnapymunTe pasHuly Mexmy MpoTOHOM
M HelTPOHOM, TaK WTO HAlla CUMMETpPHS, T03BOMIAIoLLas
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FAMENNTL MPOTOIN HA liEﬂT]’JUH. HA CcaMoOM Jene JHIUh
npudaxenian cumserpust. Oua peficTeuTensuo cyine-
CTBYeT A0f CHABHBIX SAEPHBIX BS&!HMUI{EﬁCTEHﬁ. HO B ray-
Gokom ¢u3HdeCKOM CMBiCTe €€ HeT, MNOCKOJbRY OHA
e oxparmpaer suekTpudeckrx soaeHuil. Takyo sakoHo-
MEpHOCTL MBI HA3MBaeM cAaboll CHMMETpHEH, n HaM
fipuxoauTesi pasbHpaTben €O cAaGHMH CHMMETPHSIMIL

Tenepn, Koraa ceMeficTBa JeMEHTAPHLIX YacTHL yike
NoCTpOEHH, H3BECTHO, UYTO NOACTAHOBKH THHA 3ameHbl
HEfTPOHA NPOTOHOM BOIMOXNL W A7s Goflee 1IHPOKOTO
kpyra vactiuu. Ho pasimmua npn Takoit samene okasel-
paercs eme Goapuieil. Yipepikaenue, 4To HeiTPOH Bee-
FAA MOMKHO 3aMenuth MPOTOHOM, Bepro Juub npuban-
JREHHO, OHO HeBeplo ¢ TOYKH 3PElIHA TeopHH 3JeKTpH-
yecTsa, Ho Gosee HMIPOKHA KpYT NONCTANORBOK, KOTOpLIE
OKAa3aJHChL BO3MOMIBIMH, OGECHEUHBAET e€ule Xyayio
cumMeTpio. Tem me mexee Bce TH ciabuie CHMMETPHN
NO3BOAHAN OPraHKH3OBAThL SNEMEHTapHLIe YacTullel B OT-
Aeabuse ceMeiicta u Gaarogaps SToMmMy HAHTIH MeCTo
[151 HEAOCTAIOUNX YACTHIL ¥ OTKPHTH HEKOTUpble HOBHE
YaCTHILL.

Hrpa Taxoro pona—rpyGoe yrajusanie oTHoule-
wuli, onpejensmionmx Hekotopoe cemeficTno, — Xapak-
TepHa ANA NEepBLIX CXBATOK € MPHPOIOH, NpeEBapsiouis
OTKPHITHE Kakoro-to neficTsutesbiio raylokoro u ovuens
pakioro 3akoma. llpoiusioe Haysn Jaer MHoro npume-

os Tomy. Hrpoil umernino takoro pofia 6Hia0 oTKphITHE

enjieneensnm ') meproineckoil TaGalLK  3ACMEHTOB.
70 OHI0 JAHUIL MEePBHINM LAroM. [Noanoe norunManme
apwuin Takoro crpoenns TaGmuunt Mennencena npHuLio
M{oro mosanee, ¢ Teopneil atoma. ToUHO TaK jKe HAN
3UANNS 0 RACPHLIX 3HEPreTHUecKHX yposHAX Ouan opra-
uuaopans Mapueit Meiiep n Hencenom?) B HX Tak Ha-

1) Ouurprit Heanosaw Menpeseen — pycenit  xumng  (1834—

IT.).

2) Mapnr Meilep — asepuKaHckiii (HATK, HONYUIBWAR B 1963 .
Hobenenckyio npeannio, © 1960 1. mpodeccop husuin B Kaangopnuits
CHOM YHHDEDCHTETE.

Fauc Hanweas Hencen — neneurnii dmank, naypear HoGeaes-
exoil mpesam 94 1963 r., ¢ 1949 r. aupexvop lefinensGeprekoro i
eriityTa Teoperiveckoil duankn (BPT),
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anisacMoil oGofoYednoll Monenn AaApa HecKOMbKO JeT
TOMY Hasai. Touio Tagyio e urpy npeacrasnasier coGoii
H BCsi (hHSHKA B UeAoM, FAE Aas yhnpomenns Mo npunbe-
raeM K nNpeOOHMEHHAM H FHIOTesaM.

Kpome Bcex aTix uacTHil ¥ Hac HMCIOTCH BCe TE
NPHHLUNOE, O KOTOPHX MBI FOBOPHJAH PaHblle: NpPHHIUHIE
CHMMETPHIL 1| OTHOCHTEJLHOCTH, (PHHIWI, COTAACHO KO-
TOPOMY BCE 3TO [OJMKHO MNOAYHHATLCA 38KOHAM KBAHTO-
BOA MEXAHHKH, /14 €L PHTEeKaIole |3 Teopun OTHOCH-
TCALHOCTH COOOpaMens) o JoKanbHoM XapaKTepe 3aKo-
HOB coXpaneHus.

Ho ecnw cobpats Bece 3Tt upnHuMnel BMECTE, Ml
ofiHapyXuM, Yto Hx canimikoM Muoro. Ouu HecoBMecTH-
M apyr ¢ apyroMm. Ecin BanTh KEAHTOBYIO MEXalHKY,
OTHOCHTENLHOCTE, YTREpMKAEHHe, YTO Bee JAOMKHO OHITh
JNOKAIBLUEM, H Blle HECKOThKO MOJYATHBHEX NPeAnodo-
Wenuil, TO Mbl MPHAEM K OPOTHBOPEYHIO, TOTOMY uTO,
BHYHCIAA HEKOTOPHE DBEAHYHHE, Moayunm ans wux Oec-
KoHeuHo GoMbiiMe 3uaueHns. A KT0 MOMET yTBepMNaTh,
410 GeckonedHocTh COracyercd ¢ peasbHOCTBIO Npupo-
nel? Uro ke kacaeTes MOMYAMHBBLIX Npenoackeniil, o
KOTOPEIX §1 YTIOMAHYJ, TO K HUM MBI HACTONLKO Npii-
BHIKJH, YTO He XOTHM WIH He MOMKEM MOHATH HX HCTHH-
Hoe suadenue, Bor pam npumep. Ecnayn sel nogcuuraere
BEPOATHOCTH pffa B3anMHO HCKMOYA0mux  cobuiTiil,
ckawem, 50% 3a To, wTo cayunres 3710, 26% 3a 7o, HTO
cayqiTes To, M T. 4., TO B CYMMe OHE AOJMKHBE COCTaB-
AaTh eAnnHily. Mul cunTaeMm, uTO ecin CJAOIKHTL BCE Be-
PONTHOCTH, TO no/bkHa noayuntsest 100%-was BeposiT-
HOCTh. DTO KAIKETCA pasyMilbM, HO UMEHHO ¢ PadyMuoro
i HauunawTes Bee Hawn Geaw. Jlpyroii npumep: npen-
[OMOKEeHHe O TOM, YTO JHEpPrHst Beerga Ao/mHa OHTL
MOJORHTENLHON W HE MOKET CTaTh OTPHIATENLHOMH.
M ewe omno npeanodoenie, KOTopoe, NO-BHAHMOMY,
npHanmMaercsd €mwe Ja0 Toro, Kak Mkl (pHXOogHM K
APOTHBOPEYHSM, 3T0 TaK HASLIBACMuNl NPHHIIN NpHYHE-
HOCTH, cOrjlacHo Koropomy, rpyGo roBops, cleicTBHe
HEKOTIA HE MOMET ApefmecTBoBaTh npudune. [Toka eme
HHKTO HE MBITANCA MOCTPONTE TEOpilo, B KoTopoil ue
funo 6K Tpeanio/loXKeHua o MOJHON BEPOSTHOCTH HJil
He yuuThipadacqa Obl MPHALHA HPHYHIHOCTH H KOTOpas
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corfacopatack Obl ¢ KBaNTOBOI Mexanukoi, TeopHef oT-
HOCHTENLHOCTH, ITPHHH,HHOM JOKANBLHOCTH H T. M. [Mostro-
MY MBI [[POCTO HE MOMKEM 3HATL, KAKOE Ke WMEeHHO U3 Ha-
UiKX ponyuiennii BEI3HBaET HAU TPYANOCTH M sacTas-
AfeT nonyuats Geckoueuno Goabliuke suauennsn. Bor 510
Guna Gut Hactosiuan sapaval [lpapaa, kak okasanocs,
¢ MOMOMBLIO NOBOJALHO rPyOHX rpHemMos Bee 3TH Decko-
HEUHOCTH Y/lAeTCsl 3aMEeCTH Muf KOBep, TaK 4T0 Mb BCE
ellic B COCTONAN Jle1aTh HeoOGXOoJAnMble HaM pacueTsl.

Bor tak o6cTONT AeA0 ¢ HacTosupM. A Tenepn f co-
OHpaIoch NOTOBOPHTE O TOM, KaK OTEPLIBAIOT HOBME 33-
KON,

BooOue ropops, MOHCK HOBOrG 3aKOHA BeleTCH cfie-
pylomun obpasom. IMpeme Beero o HeM AOTAABBAKOTCS.
3aren BHUHCAMIOT CcAeAcTBHsS 3Tofl goragk# U BHAC-
HSIOT, 4TO noBaeder 3a coboil 3TOT 34KOH, €CAH OKa-
METCH, 4TO on CHP&BE‘MHE. 33TEM ]I!E.'iy.ﬂb'l”a'l'hl pacueros
cpaBHHMBAOT C TeM, 4To Halhiofaercss B Mpupoae, C pe-
3yJbTATOM SKCNEPHMENTOB AN € HAIINM ONLITOM, CpaB-
HHBAIOT HEI‘IOCPEJ].CTBEIIHO C [lES}-’.I’IbTaTEMH HHﬁJ‘[lO,{I,EHHH
I BLIACHSIOT, TaK 3170 WAy He Tak. Ecay pacueTs pacxo-
AATCA ¢ SKCHepHMENTAALHBIMH QAHHBIMI, TO 3aKOH He-
npasised. B 3ToM ppoctoMm yTBepIKAEHHH camoe 3epHo
saysku. Hesawmuo, Hackoabko TH ywmell, KTo aBTOp [A0-
ragxu, Kak ero (raMuniusg — ec/ii TEOPHS PACXOANTCA C
SKCHepHMENTOM, 3HA4MHT Teopus HeBephHa. Bor u Bce.
Bepuo, koweuHo, YTo AAA TOro, 4TOGH OKOHYATENBHO
ybeanThed B HEBEPUOCTH TeOopHH, HYKHA Heboneman
AonoannTenbias nposepka. Bems kto OW ni OB SKC-
NEPHMEHTATOP, BCEr/d €CTh BO3MOXKHOCTB, uTO O pe-
ayabTaTax onuTes GBJO HENPaBRIALHO coobIeno, HTo
B IKCnepuMentTe 4To-T0 GHAO ynylueno, Hro 3jech ecik
KAKaA-TO TPA3L WK elle YTO-TO, WM 4TO TOT, KTO fpo-
goaun pacuers sddextop, ouwmnbes @ XoAe aHannsd,
XoTsi OW 370 u GLT cam aertop runoressl. Bee stw sa-
MEUAHNS COREpLIEHNO ecTecTBeHIbl, W MOo3TOMY, KOrjia
# ropopio: «[TocKOMLKY PacueTH HE COIVIacyloTes ¢ Olhi-
TOM, mpepnOmeniuil 3AKOH HesepeH», f CUHTAWD, NTO
NPapRALIOCTL FKCHEPUMERTa o pacuera Oulla ycranos-
Jeda w1 nocae BCecTOPONMEre aHannaa MM yOennauch
B ToM, 4TO HabaofaemMbie SBJCHHA EICTBHTENLHO
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AOTHYECKH CJeAYIOT M3 NpHHATOH HAMH THOOTESL W UYTO
OHa JENCTBUTENbHO PACXOAHTCS CNpelejbHO TILATENbHO
BLIBEPEHHEIM IKCHEPHMEHTOM.

¥V Bac wmoMeT CAOKHTLCR HE COBCEM OpaBH/bloe
npeacrapienne o nayke. Bam mowmer noxasarbest, 6yaTo
MBI BCE BpeMsi CTPOMM [lOTAJKH, & 3aTeM fpopepsieM ux
na BKCHEFIIME]]TEX, TAK 4TO 3JHCHEPHMEHTY OTBOJAHTCH
nogynHennan ponn. Ho na camom pene skcnepiMenTa-
TOpH Briosne camoctosTenpiibe Jmionn. Oun fobsT 9KC-
MepUMENTHPOBATE JIAXEe JIO TOTO, KaK KTo-Hubyab uto-
Hubyabp npuayMaer, i ouenn Hacto paGoTaIOT B TAKHX
o6acTAX, B KOTOPHIX TEOPETHKH 34BEAOMO He jenanH
ewle HUKakux fporapox. Hanprusep, MB MOMEM 3HATH
MacCy 32KOHOB, HO MLl He 3HaeM, CHpaBeANHBb JH OHH
Hd CAMOM Jlefle NpH OYEHb BHICOKHX SHEpTHAX, TaK KakK
npeanonoenne o6 HX CHpPaBEAJHBOCTH — BCEro JHLIb
XOpolllas runoTesa. JKcnepuMEHTaTops AHTAWTCA CTa-
BHTb ONLITH € BHCOKHMH SHEPrHAMH, 1 BPEMs OT Bpe-
Mell OHH CTAJKHBAKTCA ¢ TPYAHOCTAMH —TO, 49TO MB
CUMTANM MPABAJILHLIM, OKA3LBACTCA HEBEpHHIM. TakHM
o6pasoM, SKCHEepHMEeHTH MOTryT NpHBECTH K HeoKnnaH-
HLIM PESY/LTATAM, & 3TO 3aCTaB/SET HAC BHIBUTATL HO-
gHe poragei. B kauecTee OHOTO MpHMEpa HEOMKHILAH-
HOTO 9KCHEPHMEHTANLHOIO Pe3ybTaTa MOMHO YKasarth
Ha OTKPHTHE J-Me30HA M HeNTPHHO, 0 CYIIeCTBOBAHNH
HOTOPHK HUKTO HE IIpEﬂllO.ﬂBl"aJ’l oo Tex nop, HoKd OHH
He ObiaH OTKpLITH, H Lae TeNeps HHKTO HE 3HEET, KaK
MOMHO Obijio Obl OTANATLCA O CYUIECTBOBAHHH 3THX
HACTHIL,

KoneyHo, Bl nonpMaere, 4T0 Takoil MeToj MO3po-
AKET TONABLKO OMpOBEPTHYTL JI00YI0 ONpefeleitylo Teo-
pito. Ecni TOABKO y Hac ects Kakaa-uubyab Teopus,
kakan-qubyaL HacTosllas rinoresa, npi noMoonl Koto-
poit MBIl MOMeM OOLIMHEIMH METOAAMH NPEACKas’aTh pe-
ayNbTAT IKCMEPHMeHTa, TO 3Toro, Boobuie rosops, J0-
craTouno, 4To0H TMOKOHYNTL ¢ 3Toit Teopued, kak Ou
Xopoiia ona HuGuiia, ¥ Hac Beerja €cTb BOIMOMKHOCTD
ONPOBEPTHYTH TEOPHIO, HO, oOpaTHTE BHHMAHNE, ML HH-
KOFfla He MoMKeM [0Ka3arte, 4Te ona npasuinna. [Npea-
NOJOMKKHM, 4TO Bbl BHEIABHHYAR YASYHYIO I"HI'IOTEBY, pac-
Clli{TaﬂH, K 4HeMy 37O Befer, W BHACHHIAH, HTO BCe ee
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CACNCTBHS MOATBEPKAZIOTCSH IKCTEPHMENTANILHO. 3HaUHT
AW STO, uTO Balmla TeopHs npapunpea? Her, npocto-
HATIPOCTO 3TO 3HAYHMT, YTO BAM HE yNanoCh ee onpoBepr-
nyTh. B Gyaymem s cMoran Ow pacedntars Gosee -
pokuii Kpyr caeacTouil, nposectH Gosmee uIMPORHE
KCAEPHMENTANLHBIE HCCACAOBAHNSE N BBISACHHTL, 4TO
pama Teopus nesepna. Bor nouemy y 3akoHoB Thna 3a-
Kouos nBikenns naaver HbloTona Takas  fodaras
wn3ub. Hbloton yragan 3akoH BCEMIPHOTO THTOTEHHH,
BLIBE/ 113 HEro camble pasiHuHblie CAeACTBHST R COJ-
HEuHOl CHCTeMHl, CPaBHMA HX C pesyabraramu Hatmo-
AeHH — ¥ noTpefoBANOCE  HECKOIIBKO cTonetyil, npe-
sKae ueM OLIO 3aMeueHO He3HauHTEdbHOe OTK/IOHEeHue
Aeikenns naanersl Mepkypuil ot npeackasannoro. Ha
[pOTAKeHIn Beex 9THX Jer teopus Huotona ne Guna
olpoBepruyTa, W BpeMeniio ee MoOxHO GWnO cunrarh
epiioil. Ho ee npasuibHOCTL HHKOTAA Helb3s GHI0 10-
KAa34Th, MOTOMY YTO y¥e 3aBTpa IKCIEPHMEHT, MOMET
OBlTL, NOKAHKET BaM lIEH[}ﬂBHﬂb!IDCTb TOrU, YTO BaM Ka-
3amoch BepHbIM eilue cerofns. Moo TOMLKO YAHBIATD:
C5l TOMY, HTO HAM yAaeTcs MpHAYMBIBATL TEOPHH, KOTO-
puie BHAEPKHBAIOT HATHCK IKCHEPHMEHTA CTOML AdH-
TeALHOE BpeMs.

Opun #3 sepHulX  cnocoGoB  OCTANOBHTL NPOrpece
HAYKH — ITO pa3peliiTs IKCIEpHMEHTH JHUIL B Tex
oGhacraX, rje 3aKonbl yie OTKpPLTHL. Ho skenepuven-
TaTopH ycepiiee Beero BeAyT MOHCK Tam, rae Bepost-
{ee BCEro HAMTH ONPUBEPIKEHNE HAINX TeOpHH. JIpyrHmi
CAOBAMH, Mbl CTAPAEMCH KaK MOMXKHO CKOpee onpobep-
rath camux ceGs, nbo 570 ennucToeHNbE nyTL fpo-
rpecca. Hanpnwmep, ceroins cpeid ofuyuBX  ABAenni
HI3KON SHEprHH MBl He 3HaeM, rae naiti KaKy1o-1HOY b
HeyBsISKY, HaM Kamercst, 9TO 31€ch Bce B [OPAAKE, a
nosTOMy Bbl He Hafifere BEAYUIHNCS HPOKHM hpou-
ToM HeeAenopaHuit saeplibix peakidii mint CBepXnposo-
AUMOCTH B nouckax cfabux wecr. B wactosmmx Je-
UHSIX 5§ COCPEAOTONI/ BHHMaNie Ha OTKPHTHAX hynna-
MenTaaLiuX 3akouos. [1panaa, (usnka B UeNOM, A 5TO
He MeHee BaJKHO, BKMOMaer B cels u apyroft ypoBenb
Heeaenopanuil, WUTEpHpeTaluio ABIeiHil THNZ filepHoH
peaKiiy HAH CBEPXIPOBOIHMOCTH € TOUKH 3PEHHS 3ITHX
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GynpaMentanvieix sakoxos. Fo cefivac s rosopwo o no-
HCKax cnalux mecr, Kakux-to oumbok B gyHaamMen-
TAJILHBLIX 3aKOHAX, H TAK Kak NHKETO He 3naer, rae Hafi-
TH Takoe Mecto cpead sAvieunit HUSKOH 3IHEpruM, Bee
SKCHEPHMEHTATOPE! CErOJINSNIHEro fIHA, 3aHaTHe 1oHe-
KOM HOBBIX S3aKOHOB, HIUYT HX B OGNACTH BLICOKHX
sHeprufi.

51 xoren Om ewe oTMeTHTBL, WTO ueM pacILBYaTEe
TEOPHSi, TeM Tpyallee ee onposepruyth. Ecan sawa ao-
ragka cOpMyIHpOBaHa M0X0 WAH [AOCTATOMIO Heomnpe-
AEMENHO W eC/lH METO/, KOTOPHM BH MOJAL3YETeCh AN
OIEHKH MOCACACTBHI, AOBONBHO pacnAWBYAT — BB e
HYBCTBYETE ynepeHHocTn u rosopure: «Mre kamercs,
4TO 3/IeCh BCE NPABHALHO, TAK K4K BCE 9T0 0OBACHASTCHA
TEM-TO U TeM-TO, a M3 3Toro Gofee WMT MeHee C/ENyer
BOT 370, W NOXOXKe, 4To 51 MOry OOBSCHHTH, KaK NOMy-
Haercsl, 4TO..», TO BaWla TEOPHS BCEM XOpPOLla — BEfb
ee HeAb3n onposepriyis. Kpome toro, ecnn pam meron
PAacCueToB MOCHENCTRHA AOCTATONHO HENETOK, NpPH HEKo-
TOPOM JIOBKOCTH BCEraa MOMHO ¢fenarth Tak, u4tobu pe-
SYALTATE IKCHEPUMEHTOB OWAN NOXOMH Ha Npeanona-
raemmie nocnencrsus, Boamomwno, su 3waete 06 srom
no coGerBenioMy omeity B8 apyrux ofaacrsx. Hexto
HEHABHAHT cBow Marb. [Ipuvuna, koneuso, B TOM, yTO
OHa ne 3a00THAECh O HeM u He JoGUNa ero A0CTaTOuHO,
Korpa o O Mandentkusm. Ho ecnn B nauynere packa-
NHBATL MPOULIOE, TO OKAXKETCs, 4YTO HA CAMOM jene
MaTh ero odenn J0GHAa W Bee ¥ MHX GO Xopoio.
Hy, Torna sicio, ona ero conuxom Ganosana! Kak sm-
ANTE, PACIBIBYATAS TEOPHA MO3BOJSAET NOAYIATH M0GOT]
peayabrar. [Tonpasnrs ee Moxno Guijo Owl CIEAYIOTLHM
O6pasom. Ecam Gu BW cmorsm B TowHOCTH ¥ sapanee
ONPEARSTHTE, CKONMBKO NI0OBI HELOCTATOMHO, & CKONLKO
YEpecuyp MHOrO, TO Mbl MOrAH OH NOCTPOMTL COBep-
ILERHO 3AKOHHYIO TEOpHIO, NPUIOAHYIO ANS SKCTIepHMEl-
raneHoll nposepri. Ho ctont o6 stom samkuyrbes, kak
BaM ckaxyr: «TakHe TouHBIE ONpeLenenis 1eBOSMOKH,
KOrga peqs HAet o nchxonorduz. Ho pas tak, 1o Henn-
351 YTBCPIKAATH, 4TO BH 4TO-HHGY L 3HEeTe,

Bur momere ywaciyrsen, no y mac g iusuke €cTh
NpHMEPL TOYHO Takoro e Tiuna. Y wHac ectb ITH
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cnabnle CHMMETPHE, C KOTOPLIMH [IPHXO/IATCH UMETh JIEJO
crefyoiusM  obpasoM. Y Bac ecTe Kakas-to caabas
CUMMETpPHST, U BhI DHYHCJASIETe AOCAENCTBHS B MPeano-
JUMeHNH, 4TO OHa CcoseplueHHO TOYRas. Cpaammaeu
PesyqLTaTH PACYETOB € IKCIEPHMEHTOM W BHIHM, 4TO
ount pacxoantes. Hy, sicho, Beab CHMMETPHS, O KOTOPOI
HAET pedb, TOABKO Mpul/AHKeHHast, TAK YTO ec/lu OllbIT
COFACYETCH € PacueTaM¥ YAOBNETBOPHTEILHEM obpa-
soM, B ropopute: «llpexpacuo», a ecin oHM m1oxo co-
rilacyloTes Meway coGolf, BH rosopHTe: «3jech Mbi
CTANKNBACMCS €O clydaeM ocoOofi 4yBCTBHTEALHOCTH K
HAPYILEHHIO CHMMETpHH». IT0, KOHEUHO, CMemo, Ho
HaM MpHXOAWTCH JBHIATLCH BIEpEl UMEHHO TaKHM ob-
pason. Korna ofnacrs ucc/enoBaiiig HOB3, @ ¢ HOBLMH
FNeMeHTAPHBIME HaCTHILAMH MBI [O3HAKOMUWIICL COBTEM
Henasno, Takoli camooOMau, Takoe sNpOILLYNBIDAHHE»
wayram W cocrapaser nepssie wary nayku. Otnocu-
TeNLHo NPUHUHNOB CHMMETPHE (DHBHKH CHpaBeiHBo
BCE TO, UTO MOMXHO CKasaTh H O NCHXOQJOCHH, TaK MTO
fe HYXKHO CAHUuIKOM cMesThes. Buadane Hymno TOJIBLKO
GeiTh OdeHs ocTOPOMKHEM. [lpn NOMOmM pacnibiBYATBIX
TeopHil Takoro poja jerko 3aGparbes B rAYXOH TYNHE,
OnposepruyTh NOAOGHYIO TEOPHIO HEMErko, W AJfi TOro,
ytolll B TAKON Hrpe He OKA3aThesl BHOPOINCHHBIM 33
Gopt, TpebyeTcs nemanas cMeKalkd M OUBIT.

Ha sroM nytd yraawisanus, SHYHCASHNR CAEACTBIR
U cpaBHenns C BH{‘DEﬂ'HMEHTEJII:HHM'H peay.nb'rarami Mo
HHO 3acTpaTt B CAMBIX pasHueX MecTax. Maoxno 3a-
CTPATL Ha CTafHH YTajbIBanus, KOrja y Hac HET nno-
noreopuolt uaew. Man moxno sactpate upH BHYHCAE-
wim  nocnepersnll, Hanpumep, [Oxasa') 8 1934 r.
ﬂpEﬂJ'lO}Kll.ﬂ TEOPHIO filepHBIX OMI, 10 HHAKTD HEe MOMET
paccuiTaTh ce CICACTBHH H3-3a YMCTO MATEMaTHUECKUX
TpyaAnocTedl, a caegoBaTenbHO, HEBOSMOMKHO H NPOBC-
pPUTH 5Ty TEopHio HA IRCMCPHMENTE, ra TeopHH
octasanach B HETPOHYTOM BHJE B TeyeHHe AINTEALHOCO
HpemeHd, TmOoKa ME HE OTEpPWJIH BCE ITH  AONOJTHE-
TefbHEE HacTHILl, KOTOpPLX COBEpLIERHO HE TpEABHIe]

1) Xupeka [Oxaps — anonckilt  Quauk, aaypear Hoficnesckon
npeyui 3a 1949 1,
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KOkaea, a cnenosarennuo, te pee oGCTOMT Tak MpPoOCTo,
KaKk cunTaer ero teopnn. Eme onna cramns, Ha KoTopoi
MOXHO 3acTpATh, —3ITO  CTAJNA IRCHEPHMEHTA. a-
ApHMep, KBaHTOBaR TeOpHA rpaBHTALHH TIPOABHTACTCH
BIIEpE/L o4enh MEIeNHo, ecal TOALKO Boobile npoasH-
raercs, #13-3a TOro, 4ro B MOGOM peansio OCYILECTBH-
MOUM 3KCrepHMENTe KBAHTOBBIE S(PGEKTH H rpaBHTANNA
HHROTIIa He BhicTynailoT ONHOBPEMEHHO. Fpamrra:u-mu-
HElE CHJIB CABUKOM cnalbl Mo CPADHEHHIO ¢ SACKTPH-
HECKHMH.

Ho s ¢wsuk-reoperuk u ponydai0 Gosbile yAOBOJb-
eTBHA OT TeopeTHUeCKoll croponibl nponecca. A nosTomy
MHe xodercn Oonee nojipelHo MOroBOPUTE © TOM, Kak
AenaloTes loTafiki,

Kak a1 yxe ronopua pansille, cOBceM He Ba)KHO, OT-
KYA4 POAMNACH TA KAN MHAA J0rajka, Bano TONLKO,
4To0H OHa cOrAdcoBaNach ¢ SKenepHMenToM i Gulia mo
ROIMOMKHOCTIH onpenenentofl. «Hy, — ckamere pu, — na
Beab 310 copcem mpoero. Hysuo noetpowts mawmmnny,
ﬁDﬂhHI}'l’O BHYHCAHTEN BHYKD MalIuHY, €O CBOEro pona
PYJIETKOM, KOTOpast TANET nMpeAnaraTth oAHy 34 aApyrofi
pasHbie TeOpHH, M Kamablii pas Kak ona Jienaer joraj-
Ky H flpeanaraer runotesy o ceoilctBax npupoaul, ona
HEMENeNHo BLIYHCANET BCAKOTO POJIA CEACTRNA W PO
H3BOMMT CPABHEHNs ¢ HeKOTOpHM HaGopoM 3Kcrepn-
MEHTANBHLIX DEBYABTATUB, B Hee 3an0MKeHHBIX®. Jlpy-
THMH CHORAMH, JOTANKH— 3TO paﬁo‘ra AnA lypaka. Ha
caMoM e Jede pee COBCEM HAOBUPOT, H fi HOCTApAloch
O6BLACHNTL BAM, TIOYEMY 3TO Tak.

[lpexine Becero BO3HHKAET BONPOC: € HEro HauatTh?
Bt cramere: ¥l G Hagan co Beex yae H3IBECTHHX
nputuunosy. o sce napectnsle nam OpHULMOLL Hecon-
MECTHMB ADYF C NPYTOM, TAK YTO OT Hero-TO HaM §y-
WUD OTKEZATHCR. M HempepmBHO pOsyYaem ACcATH
(HCEM, B KOTOPHIX HACTAKBAIOT, YTOGH MBI TOXEpTBO-
BA&AH MOM-TO B HaumNX AOrajkax, B Hamux TEOPHAX.
B oanom nuesme nam nuuyr: «Bul Bee spems rosopure,
4TO NpocTpancToo nenpepbidio. Ho otkyma oei snaere,
KaK TONKKO Pedb SaXOMNT O ACCTATOMHO MEAMX oTpes-
Kax, 4TO B HUX COAGPIKETCA NOCTATOMNIO MHOTO TOUEK H
YTO 970 ne npocTo GONBHIOE YiHCA0 AHCKPETHHIX TOYeK,
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pazpenenusiX  ManeHbKHMH  npomexyTkamu?r» Man:
«3naere AW, ITH KBANTOBOMEXANHYECKHE AMINTHTYAL BE-
POSITHOCTIE — 570 TAK caoXno W Henonsitio. M uro 3a-
CTABNRET RAC AYMaTh, UTO T2K OHO M ecTs? Moxer GHTh,
BN Henpasui?» Takne podpamennst oYeBHANL W cORep-
LIEHHO SCHEI BCHEOMY, KTO paﬁm‘aer Haja ITHMH I'I[JDGJIE*
MamH. YKasblBasi Ha HHX, BW HHKOMY He npHHecer?
Moneabl. 3amaya COCTOMT HE B TOM, 4TOOH YRasath ua
BOSMOXMHYO OWHOKY, a B TOM, 4T00b B TOUHOCTH YK&-
3aTh, KaK ee MOXKHO HCTPabHTh, YeM 3aMennTb oTipo-
wennoe. Hanpumep, B caydae HenpepuiBHOro NpOCTpan-
CTBa MPEANOAONKHM, HTO TOMHOE YTEepHKIeHHe TAKOBO:
NPOCTPAHCTRO COCTORT H3 NOCAENOBATENHHOCTH TOHEK,
i NPOMEXYTKH MEHLY HHMH e HUMEeIOT HHKAKOro CMEbl-
Cfa, a BCe TOYKH opram-mcmanhl B Ii}'ﬁlillECK}‘lG pemer-
ky. Torna HerpyaHo DoKasatk, UYTO 3ITO YTREpHElnie
aoxkno. Ono ne npoXonwt. 3anada He B TUM, 9TO0H
NPOCTO CRa3aTh, 4TO 910 HEBepHo, a B ToM, 4YTobul 3a-
MEHWTH CTAPOE YTBEPAKAEHHE YeM-TO HOBHM, & 3T0 He
Tak-To npocro. Kak ToNeKo BH noacragiTe BMecTo OT-
Bepl’HYTD_I'O 4YTO-TO ﬂEﬁLTBHT{‘J‘lLHﬂ olpefeneiHHoe, nouTH
cpasy cTAHOBUTCA ACHEM, YTO 9T0 ApCAJONKeHHe We ro-
JUTCSL.

Bropasi TpyAHOCTE B TOM, HTO YHCAO BO3MOMKIBEIX
ﬂI}E}'[J‘lD)KEHI{ﬁ feckoneunio, Bee sto BHITASANT TpHMEp-
10 TaKk, But cuaute W TpyadTech B nore auua, BW pado-
TacTe YHE NaBHO—H BCe AR TOro, 4TOGE OTKPHTL
ceitd. Ho ryr nosisasiercss yMHHUK, KOTOpLIil NOHSATHR He
HMEET, YTO BH TYT AE12€Te, 3 3HAET TOJBKO, UTO HAA0
OTKPHTL cefih, 1 rosopur: «A novemy Ou He nonpoGo-
path gkombGupaumo 10:20:302» Ho T ne cupen cnoxa
pyxu, TH Beab ucnpobonan Thcsyy KomMOupaumil, Mo-
et ObiTh, Thl Yaxe nonpoGoBan i KomGuuanmio 10:20: 30,
Mosxer, Til yxKe 3faetiis, uTo cpenune undps — 3ro 32,
a we 20. Flau yae yeranosua, uro B8 KoMOGunaums seero
gt WHQp.. Tag uro, Oyabre oGP, He mnoculnaiTe
Mile npceM, B KOTOPBIX BH NuTaeTecs o0BACHHTL MHE,
KaKk pce AO/MKHO GHTh. § BX 4NTAI0 — 51 HX BCErjaa Y-
TaK, aia Tora 4rtobu yGeanThest B TOM, WTO s yiKe ny-
Man O TOM, YTO B HUX Npejfaraercd, — HO OTBEYATH HA
HHX CAHIIKOM A0Jr0, TaK Kak, Mo Apasae rosops, oW

12 3&x, %6
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pce Ha ypopHe «aasafite nonpoByem KomGuHAUHIO
10:20:302. OOuuno y npuponst ropaspo Goakule Bo-
ofpaenns, vemM y Hac, Kak ™Mbl BHACNH Ha npHMepe
APYTHX, ouedb ToHkHX M rAyGokix Teopail. A Buins-
HYTb TAKYI0O TOHEYIO H rayOOKYI0 rHnoTesy coBceM He
npocto. Jlaa Toro utoGel AOT@NaTLCR, HYHKNO ObTH 10-
HACTOSILIEMY YMHHEM, W 5ST0 HEBUSMOMKHO C/EJaTh
BEARNYIO HA MalliHe.

Teneps 71 Xo4y pacckasarte paM ol HCKyecTie yra-
AHBAUHA 3AKOHOB MpHpoabl. ITo nelicTBHTENLHO HCKye-
creo. Kax e smo penaercs? [lnm Toro wrofu nonwi-
TATLCH NOAYHHTE OTHET H& 3TOT BOHPOC, MUMHO, HATPH-
Mep, obpaTHThesl K HCTOPHH HAYKH H NOCMOTPETh, Kak
sto genann apyrue. Bor nostomMy M g salfimescs Hero-
pueit.

Ham nywuo wauame ¢ Huiotosa. On naxogwics B
TAKOM MOJIOMEHHM, YTO ero 3uauns Oeii HenonHbiMU ¢
Oil MOT YrajiliBaTh 3aKONL, COTIOCTABMAS MOHSTHA
HPEACTARACHHS, KOTOpHE nAemany OAHSEO K 3IKCHepH-
menty. Meway nabmonenusMu 11 SKCHepHMenTanbrof
nporepkoit He OBIO AHMCTANLNY OTPOMHOTO  pasMepa.
Takor neprelfl crocof, HO cerofns MpH €ro HOMOUM BaM
EPSifL I yAacTen JoGHTBCS ycrnexa.

Caenywumn serukuM Qusukonm Geln Maxceenn, or-
KpHBIUHIT 3SaKoHL! IACKTPHYMECTBa © MarHeTuaMa. Bor
uto o caenan. On o6venuina Bee 3aKOHL IMEKTpHue-
ctoa, otkputueie ®apageem W apyrnMi ydensimu, paGo-
TABIIMMH O Hero, pazolpafcs B TOM, YTO y Hero fo-
AYURAOCH, H [OHSJA, MTO C MaTeMaTHuecKoll TOUKH 3pe-
HEA OAMH H3 3THX 3aKOHOB npotuBopeunt apyrum. Jlas
TOFO 4TOOLI BCe 9TO BHIPABHTL, eMy HyYXKHO OO0 [0-
OapnTh B ypaplewus eule oo ciaaraemoe. Tak o# n
caenan, npuaymas gas cels Mojenbk M3 pacionomKei-
HHUX B NPOCTPANCTBE UIECTEPEHOK H 3yGHATHIX KOJel.
Ou nawes, XKAKUM J0KeH OHTHL HOBBIT 32K0H, HO HHETO
e ofpamal Ha STOT SaKoH HHKAKOro BHHMauH,
TaK Kak HUKTO He Bepua B ero Mexannsmuel, Cerojus
ME! TOMC 1€ BEPHM B 3TH MEXaHH3MLl, HO NOJAYYeHHMEe
Magkcpeaniom ypasiensisi oKasamice npasuabibivy. Tak
4To paccymjenns MOryr OulTh HENpaBMIbHLMH, a8 Of-
BET — BEPHLIM.
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B cnyuae ¢ Teopuell OTHOCHTENLHOCTH Xapakrep or-
KpuiTia Gbtn  comepuienno  Apyrum. K stomy spemens
HAKOMINOCE MHOFQ MapajokcoBs: HIBECTHHE jakoHsl fa-
BaN B32UMHO MCKMOYAIONHE pesy/ibiatul. QopMupo-
BAJCA HOBHIT THII @HANH3A — C TOUKH 3PEHHS DBO3MOM-=
Boll cunmerpun uspdeckux 3axonos. Cutyauus Ouna
ocobentio caoXnol, nbo Brepesie cTan0 HCHO, 4TO 3a-
koubl (1 npumep Tomy sakomnsl Heiotona) ouens foaro
MOLYT CUMTATLCA (PABHALILIMII X BCE K€ B KOHIE Koi-
HOB OKasaThes pepepubiMi. Kpome Toro, Obino Tpyitho
NOUBEPHTBL, 4TO MOryr ObiTh HesepubiMi Tawie obslunsbie,
Kasajnocs OB, OT pOKAENHs HaM OpucyiHe Apeactis-
JIEHHA O NPOCTpaHcTie B BpeMeHH.

K oTRpHTHIO KBANTOBOI MeXalnku MBI [P HILILH Jpy-
Ml COREPLICHHO pasnbiMH OYTAMH — 0 OYCTh 3T0 nociy-
HUT HAM ypoKoM. 3/ecCkb BHOBb, H faXe 8 Goilblied cre-
HEHH, HAKOMHIOCH OFPOMIOE YHCAO MAPAXOKCOB, OTKPH-
THX SKCHEPHMEHTANBLHEIM HyTem, H #BX HHKaK Heé
YJLHBEJIOCIJ pﬂ.Bp[’!LI]IlTh Ha OCHOBANHH YiXe [H3BeCTHHX
aakonop. Jeno OG0 HE B ToM, YTO HaM {He XBaTa’go
ananmii, a B TOM, 49T0 MX OwJl0 chnwkoMm Muoro. Bu
HPEJICKSSHBHETE, HTo OofEHo OpolcXoAnTn oana, a [a
caMoM gene mpoucxonant concem Apyroe. Jlga pasusix
nyti Ouau eubpans Ulpemnnrepom '), xotopwii yra-
fan ocnopHoe ypasnenne, u l'efisenbeprom, yroepmpas-
DIHM, 4TO HYHKHO HCCAENOBATL TOABKO TO, HTO MOXET
GhITE HaMepeno. 3TH Ba COBEPUIENNO PasAHUHBIX (IO~
coherRMX NOAXoAa NPHBEIH B KOMUE KOHLOB K OAHOMY
OTEPBITIIO.

B camoe nocnepiee BpeMsi B CBA3H C OTKpHTHEM YyikKe
YOOMAHYTHX MHOI0 3a8KOHOB cnabux B3auMonelicTnni
(pacnan wefirpoHa HA NPOTOH, 3NEKTPOH M aHTHHell-
TPHHO, O KOTOPHX JIANCKO elle He BCe H3BeCcTHo) Boa-
HiKNa coeceM apyras curyauns. Ha svor pas nam npo-
CTo He XBaTaJjo anamifi u OOFaakl CTPOHIHCH JdHUE ©
Bue ypassennit. Ho temeps ocobennyio tpyanoctn
NPefCTaBIsA0 10, YTO BCe 3KCINEPHMENTH OKasalHib

Y 3peuu Wpeannrep (1887—1961 rr) — ascrpufickufl dusnk-
Teapetik, cosvectio © [losem Jloparom nonyunsit HoGenesciyio
upeMyioc no (gusive sa 1953 1,

19+
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HEMpPaBuILHLEMH. A Kak MOXKHO yrafath npasHibibi
OTBET, €C/IH KaMiuil Teopernyeckufl peayinTaT pacxo-
AWTER € sKenepumedtom? Jlan Toro 4Tolbl YTBEPHAATS,
YTO 3IKCOEPUMENT Hepepell, TPEOYeTcH lemanoe Myre-
cTBo. A OTKyma 310 MyxecTpo GepeTcs, #i paccKamy
nozaunee.

Celivac y uac wer napagokcos, no gpaineil mepe na
nepoui sarasn. Ilpaeaa, y mac ecte 9t GeckoneyHo-
CTi, KOTOPWE BHINEIAIOT HAPYIY HPH NOnHTKe O6BeiH-
HHTL BCE 3aKOHB B ENNTIOE 1LeJ0¢, HO JIOAKR Tak Habuiin
PYKy Ha TOM, KaK NpsaTarth Beck MYCOp NOJ KOBep, 4TO
nopol maunnaer Kasathed, GYATO STO He TaAK YK
cepveano. Kak u npempe, 10, 4T0 MH OTKpbUIH BCE 3TH
MacTHUW, HH O 4eM He FOBOPHT, KPOME TOrD, HTO Haimy
aHauns Henosnbl §| yBepeH, uTo B (pU3MKE HCTOPHR He
NOETOPSICTCH, KAK STO BHAHO 3 yiKe NMPHBCACHHEIX MPH-
mMepos, H BoT mouemy. Jliofam cxema Tuna «uuipTe 3a-
KOHl CHMMETPHH®, UAH «3ANUILHATE BCE, 4YTO BE 3uHacTe,
B MaTemartuueckoli Qopme», waH <yraausalite ypas-
HeHHa» cefluac yme BCEM M3BOCTHA, H TAKHMH CXeMaMH
Bee BpeMsl nHTaloTes noas3oBarkcsl. Ecan sul 3actpanu,
OTBeT He MoxeT GHTL noJyden nNo OEHOH H3 STHX CXeM
NOTOMY, 4TO NPEXie Beero Bul nonpoebOoBaldl HEnoJL3Io-
Bath Humenno ux. Kamawit pas uymHO uCKaTth HOBRHIH
nyts, Kauwifi pas, korna ofpasyercst O/MuTenbHuil 3a-
TOp, KOTfd HAKANJHBACTCHA CAHLUKOM MHOTO HEpElleH-
HEX 3apmay, sTo OOTOMY, HTO MBI NOOB3YEMCH TEMH e
MeToaamMy, KOTOPHMH MH ToJds30Balucs padsiie. Ho-
BYIO e CXeMy, HOoBoe OTKpHTHE HyMHO HCKaTh COBCEM
Ha aApyroM nytH. Tak 4TO OT HCTOPHH HAYKH He clellyer
Knats ocofoff noMoLn.

Xouy ocranoBuTBCH Teneph KOpoTko ua uaee [edl-
senfepra, coracio KOTOPO# HE HYMXHO FOBOPHTL O TOM,
Yero BCE PaBHO Hesh3A uamepuTs, [leno B ToM, 910 06
STOM TONKYIOT MHOTHE, NO-HACTOSLUEMY HE NOoHHMAan
CMEIC/IA 9TOTO YTBepMHJIenHn. Ero wmoxno HHTEpTIpETH.
poeath cheayiouim o6pasoM: BAlM TEOPETHUECKHe To-
CTPORIINS HNH OTEPETHA AONMH OLiTh TakuMH, 4TOGI
BBIBOJILI 13 HHX MOMHO OHJIO CPaBHUBATL ¢ PeayJiLTa-
TAMH SKCnepuMenTa, T. e. HToGH H3 BUX He noayuasoch,
YTO ®OQHH TyK PaBHSETCH TPeM HYKaM®, NpHYeM HHKTO
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fle 3HaeT, MTO TAKOE 3ITH caMule TyK H BHYK. $cmo, 41O
Tak peno ue noiiger. Ho ecan Teopernveckue pesydnb-
TATLI MOMUO CPARHHTL € SKCNEPHMENTOM, TO 3TO BLe,
4910 Ham TpeGopanock. JTO BOBCE e 3HAYHT, 4TO BallH
TYKH H HYKH HE MOryr NOSBAATHES B NEPBOHAYaJb-
Ho# rThnoTese. Bu moere BOUXHYTL B pally rHTOTE3Y
CRONLKO YyTOoaoHO XJjava npH YCOJIOBHH, YTO €€ CJCHCTHHA
MOMHO GyHerT epaBHHTL C Pe3yJLTaTaMil IKCTIEPHMENH-
T0B, A 310 He BeeM no Komua nonstHO, Yacro npuxo-
JHTCSE CABaThL anobu 14 TO, 4YTO ML COBEplUEHHO
neobociosanio pacnpoctpansieM Ha cdepy aromuofl
CIJHSERH Halllk nNpeacTasfieHla O HaCTHLAX, TPacKTOpHREX
u T. 0. Ho Benb 310 coBceM ue Tak, B nofo6Hofl SKCmaH-
CitH HeT nudero HeoGochopaiuoro. Mul mpocto o6Gs3aHH,
Mbl BHHEY)KLCHE pacnpocTpannTh BCe TO, HTO M yKe
SRAcM, Ha KaK MOWHO Oosee nmpokie o6sacTH, BHIXO-
JAMTH 2a npenenpt yxe nocruriytore. Onacuo? [la. Hena-
nexno? Ja. Ho senp 910 eanncTsesuulil nyTh nporpec-
ca. XoTs 70T NyTh HeficeHd, TOJLKO Ha HeM HAyKa OKa-
apBaeTes NNoAOTBOPHON. Beit nayka npHiocHT noyib3y
TOABKO TOTA4, KOrAa FOBOPHT BaMm 0 ellle \e moctapaeil-
X sxcnepumentax. OHa HHUKOMY He HyxHE, ecid
MO3BOANCT CYAHTH JHIIL O TOM, 4TO HIBECTHO H3 ONLITa,
4To TONLKO-4TO npousonmno. llostomy Beerna neotxo-
JIHMO PAacnpocTpansaTh WACH 38 PaMKH TOFO, Ha uYeM oufl
ye onpobGoBank. Hanpumep, 3akon BCeMHPHOTO TATO-
TeHHs, KoTopwill Owa npuuyMman ans obbscHeRust ABH-
WMEHNR nadser, OHg 0w Gecmogesen, ecin 6w Huoton
npocto ckasan: «Teneps A 31210, Kak BeayT ceGs naa-
HeThI», — H He CuMTa/ OB cels BOpane NpUMENsThL €ro
K cinam nputsukeuust Jlynw 3emneii, a ero nocnenopa-
TesH — nipeanosarath: «A MOXKeT GMTh, H FaAaKTHKH
YAEPHKHBAIOTCS cUnaMy TRroTenusy, Mul pomKnu mpo-
GopaTh Takue uaen. Komeuno, Momuo cxasats: «Koraa
nepexoanib K macwrabam ranakTik, MOXKIO OXHAaTH
Yero yrouuo, NOCKONbKY MH nHUero o6 SToM He 3Haem»,
Bepro, 1o Takoe orpalnteline — 970 Konell Hayke. Ceii-
wac y nac et oKoH4Yatenblo Beipaboraslierocsl npef-
crapaenua O 3akoHax nosesenus ranaktuk. Ecam ke
HPeANONOKITD, NTO HX MOBC/ICHHE LEJHKOM ofiBscHACTCH
yike M3BCCTHBIMK 3aKoNaMi, Takoe npeanonoxenne Gy-
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JIeT KOHKPeTHHM H onpeaefetiniM, H ero Jerko sxcne-
pPHMEHTANLHO OnpoBepruyTs. [HNOTesn HMeHHO Takoro
pona, BROJHE ONpejeNeliible U JIErKo cpaBHHMBIE C 9KC-
NepuMenToM, Mel 0 Huem. Ha camom jene, Bce H3BecT-
HOE HAM O MOBEJCHHN rafakTHi lia CErOAHMUIHNG AeHb
He onpopepraer, Ho-BHAHMOMY, NPEANONONEHHN, CAENali-
HOrO HaMp Bhile,

Moxuo npusects eue oaxu npumep, eue Gosee Hi-
Tepechtiii ¥ pamnuf. Camoll MAOAOTBOPHOR MECALIO,
CHJIBHEE BCero cTUMynupylwouleli nporpece B GUOJNOTHM,
SBAACTCA, O-BHAHMOMY, NPEANONOMKENHE O TOM, UTO BCE,
HTO AEMAI0T MKUBOTHEIE, TO AENAIOT aTOMH, YTO B HH-
BOlt MpHpPONE BCE PESYNLTAT KAKHUX-TO (JH3UUECKHX H XH-
MHYECKHX NPOUECCOB, a cBepX 9roro nuyero ner. Ko-
HEYHO, BCETA@ MOXHO ckazath: «<Korpa nepexoauiih K
AHBOIN npHpoae, Bce BoaMoxuo». Ho ecnw Bu Betanerte
1a TaKylo TOYKY 3peHHf, BH HHKOTAa HEe NOHMETe 3aKo-
nes upoil npupoast. Tlouatio, cuenb TpYaHO NOBEPUTD,
YTO H3BHBAIOLIHECH LIyTalbla OChbMHHOra — 9TO AHllbL
HIpa aTOMOB, NOAMHHAIOUIHXCS WSBECTHRIM 3akonam (H-
aukn. Ho ecin mecaenopath Takoe ApiKeHHe, MoaLaysch
nopoGHOH THNOTE30H, TO OKa3LBaeTcd, YTO MbE MOMKEM
AOBOJILHO TOMHO yrajuBaTh ero xapawtep. A Tem ca-
MEM M gofusaemcs GOJLLWIOTO NPOTPECCE.

B nporapkax ueT HHYEro HeHAYUHOro, XoTs MHOTHE
He 3aHuMalouiHecs HayKoil B aymalor, sro 1o Tak. He-
CKONBKO JIeT TOMY Ha3aj MHe NPHLLIOCH pa3roBapHBaTh
C O/UNHM JHJCTANTOM O JETAI0IMHY Tapeakax: MOCKONLKY
S YHEHHH, § A0JKeH 3HATE O JeTAKMIHX Tapeikax Belo
noaporotayiol 5 ooGusicnuwn emy, MTO He AymMa, MTobul
JETAIOUNE TAPEJKH ACHCTBATEALHO cyuiectsoBani. JTo
BO3MYTHJIO Moero coGecenuiika. «Paspe cyulecTBopanne
JeTAIOuMX Tapedok HesoaMoxuo? Paspe Bu MoXere jo-
Kasarh, YT0 3T0 HEBO3MOMUOP® — ropsatuses ol «Her, —
oTBETAI0 fl,— AOKA3ath 9Toro A me mory. Ilpoero 3to
oueilh Masoscposatioy, — «Ho paceykpaarth Tak cosepuien-
HO HEHAYHHO, — NPOAONIKA)] HACTYIIAaTh MOH OnnoHent, —
ecny BRI HE MOMETe A0KA3aTh, Y10 370 HEBOIMOMKINO,
KaK e MOMWNO MosBoONINTL cefie roBOpHThL, HTO 3T0 Mao-
BepositHo?» Ho 310 n ecTn camuil Hayunuij cnocofl pac-
cymnenn. Hayka ropopur kak pas o Tom, uro Golee u
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HTO MECHCE BEPOATHO, & e JIOKa3LBaeT KHH{IINH pas, uro
BosMOXHO, a yTo ner. Ecnn Gm 1 xoTenm BHICKA3aThed
Gosee OnpeneneHHo, TO MHE HYMHo Ouano GW cKasatk
Tak: «BuanTe aM, Ha OCHOBAHMY CBOHX TIpencTapaeHiit
06 OKpYMamwIIEM Hac MHpPE § CHHTAKW, 4TO coobmennn
0 MeTalolux Tapenxax HABAHIOTCH CKOpeE pEIYJILTATOM
H3BECTHON HppauHoladbHOCTH MBILJICHHA KHTENeH la-
weH MaaHeTh, YeéM HEW3BECTHBIX PANHOHANBHLIX YCHIHI
MBICJISILIMX CyulecTs ¢ Apyrux nuarers. ITpocro nepsoe
#3 mpennonoXKenHi ropaspo Gosee npapaonono6HO, H
Bee TYT. IT0 NpPOCTO Xopollas runoresa. A Mul Beerna
crapaeMes NpHAYMaTh camoe npasfonofofHOE oObLACHE-
pue, He 3aGuBasd npu 3TOM O TOM, YTO €C/H OHO BAPYT
OKAMETCH HEroAHBEIM, HAM NPHABTCH 3aHATHCA HCCNEno-
BalHeM IPYriX BO3MOMHOCTEH.

Ho xax yragath, HTD HYIKHO COXPaHaTh, & 4eM MOM-
HO W MNOXKEpTBOBATH? ¥ Hac CTONBKO TIpeKpacHmY
NPHHIHANOB W HIBECTHLIX tpaKTOB—— Il BCE-T2KH Yy nac HC
cxonfnTesl KoHuH ¢ koHuami. To Ml BrOBL nofyuaem

‘GeckolieyHo OGoABINHE 3NaUCHHR, TO Haue ofbACHeHA:

OKA3HBAETCS HENOAHBM — yero-t0 nepocraer. Muorga
ST0 3HAYHT, WTO 1AM HYIKIO PacCTaTLCs ¢ KaKOH-TO Haeed.
Ilo kpaiipefi mepe B npolINOM BCErlla OKA3LIBANOCH,
4TO A7 TOro, 4To0B BHHTH H3 aHANOTHYHOTC SaTpyale-
HUS1, NPHXOAWIOCE HOMEPTBOBATL KaKHM-TO rTYGOKO YKO-
penmpiinMen npeacrasneduem. Beck sonpoc xak paa u
CBOANTCA K TOMY, 4TO COXpaniTs, & 4T0 oTOpOcHTh.
Ecau noxeprsopaTh cpa3y BeeM, TO STO 3apeler Hac
CAUIIKOM AANEKO, H Y HAC NPakTHYECKH HHYEro He ocTa-
sercs nan paborhl. B KoHlE KORLOB, 3aKOH COXPaHEHHd
9HEPruyd K@KETCs pasyMuuM, OH ynoGeH, H MHe He XoTe-
aock Gr ¢ unm pacerareea, Jlam Toro utobl yranarts,
4TO COXPanuTh W TO OTOpOCHTH, TPEOyeTes nemanoe Ma-
UTB]]CTBD. Io npapae roBopsa, f BOOJAHE MLONYCHEID, HTO
fieslo ageck TONLKO B yAaaue, HO BHIARAHT BCe HMCHHO
TaK, Kak ecqn OW jns sToro TpefoBanoch GoJbiloe Ma-
cTeperno.

AMOAHTY AW BEPOSTHOCTCR DHTAAAAT OYEHL CTPAHNO,
H € NEpBOro B3TVIAAA Bl COBEPUIEHHO YBEpPEHH, TO 37a
Hopasn Teopun GeaycnoBHO nesena. Ho Bee, 4To MOMKHO
BHECCTY N3 NPEACTABNCHHA O KBAHTOBOMEXa8HWYECKIIX
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AMIUIMTYAAX BEpOSITHOCTH, KAk OB CTPAaHHO 3TO Npei-
CTABJEHNHE HH DHIVIALENO, OKASKIBAETCH BEPHEIM, H TAK HA
NpOTSAKEHHH BCell TEOPWH CTPaHHLIX “acTui, Ha BCe
100%. INostomy # pe AYMAl0, YTO KOTAA MB OTKPOEN
3AKOHB BHYTpEHHEN CTPYKTYPL HAallero MHpa, 9TH npea-
CTABJIENHST OKaMYTes IenpasuabibiMp. Mie kawercs,
yTo 9Ta HacTh (PHBUKH NPABHABHA, HO 51 TO/ALKO RbIC-
KasKBalo NPeAnc/oKenne, A paccKasLBalo BaM, Kak
CTPOIO [OTAAKH.

B To e ppems TeopHs, cOraacho KOTOPOii npocTpan-
CTBO HENPEPLIBHO, MHE KAMETCH HepepHoil, MoToMy 4TO
OoHa MOPHBOANT K Oeckomeyno GONMBIUHM BenuwiHam M
apyrus TpyaroctaM. Kpome Toro, ona He naer OTBETaA
Ha BOMPOC O TOM, YeM ONPEAGARIOTCs pasMepnl Beex Ja-
eI $1 CHARAO MOAO3PEBAIn, HTO HPOCTHIE NpeicTapfie-
HUS PEOMETPHM, pacnpocTpalieHHEle Ha OYeHbL MaJlieHb-
KHC Y4aCTKM npocTpancrsa, Hepepuu. T'oBopr 9To, 4,
KOHEUHO, BCero Juwe npoGisalo Gpeih B 06LEM 3aHHK
lq:m;-mxﬁ. HHMETO li¢ TFOBOPR O TOM, K&K €€ 3ajeN1aTh.
Seny Oml o fLSTO CMOF, TO §1 3aKOH9WI OBl AEKILHKO HOBBIM
3aKOHOM.

Hexotopnie, ykaskpas Ha NPOTHBOPEMHBOCTL Tpll-
unnon (H3HKH, COBOPAT, YTO CYUIECTBYET TOMLKO ONHH
BHYTPEHHE HEMpPOTHBOPEYHBLE MHp, 2 NOITOMY €can Mbl
coflepeM BCe NMPHHUHOE BMECTe H Gyaem BHUHCJAATH Bce
OvENE M OYEHL TOUHO, TO CMOMKEM HE TOMLKO BRIBECTH
BCe HACTOAUIHE NpPHHOUTL, Ae 0 oGHApYMKHTh, MT0 3TO
eHHCTBEHHLIEC TPHHLNNKE, HOTOPHIE MOrYT CyUICCTBOBAThL
npH TOM }'&‘IOBHH, YTe BCE A0JKIO0 OCTABATLCH BHYT-
pense menporusopeunnuy. Mue Takoit samMax Kauercs
caumikoM Gonvipm. Mie xka)ercs, 910 BCE PARIO, 4T0
«BRANTL» cobakoil, nepwa ee 3axpoct. § nymaio, uro e-
0GXOAMMO TPHHEATL CYUIECTROBAHNE HEKOTOPIIX BEIleH, —
we neex 50 ¢ gapmmiM §acTiliy, HO HECKOJALKHX MaJeHb-
KHX HacTHlil Bpoje 3jekTpoda ©® T. O.,—a 3dTrcM, Be-
pOsSTHO, OKAaMETCH, YTO DBCA natalopacsMas CADKHOCTD
YOTPOilCTBA HAINEL0 MHPA SBJIACTCH ECTECTDCHIHM caell-
crBHeM 3Toro ()akTa H ChnpaBesaHBoCTH Onpeac/eHHbIX
npHuuunos. M A He gymalo, 4To BCe 3T0 MOXKHO noay-
MHTD M3 OAHHX PacCysJieliiil O BiyTpeHHCil HENpoTHBEO-
peHHBOCTIL.

¢

)
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Hpyran crosulas nepea Hamu 3ajava CBSI3aHa ¢ Ha-
anunen crabux camnerpri. CyniecTsoBaNHe TAKHX CHi-
MeTpuH Bpome yTBepikaenust, uto uelitpon u nporon
COBEPIICHED OMNHAKOBA, 38 HCKMOUEIIENM HX JIeKTpiie-
CKHX CBONCTB, HI® 4TO TIPHI'II_]'.HTI 3(![)?\78.“!1“01‘0 CITOﬁFIﬂ'
HEHHH BepeH BCHONY, KpOoMC pCaKIHH OAHOrO THRA, BCe
3T0 ouells nocanno. Kaszanocn Gul, Bee cHMMETPHYHD, HO
Ha camMom aene ne no koHua. Ilo sTtoMy sonpocy cefiuac
CYUIECTBYIOT ABe paznuunbie Touku spenns. Onia yreep-
AKJAET, 4TO HA CAMOM Miee BCE MpPOCTO, 4TO Ha camoMm
A€ BCE CHMMETPHYHO M YTO BCE fAGNO B HEGOALIIHY
OCNOHHCHHAX, HeMHOro napylalouinx i‘lI[EaJIbI]j'IO cHM=
metpuio. Jlpyrasn Wkona, ¥y KOTOpoi BCEro ofHil focie-
JIOBATE/b, — 3TC 1, HE COMJIACHA € 3ITHM W BEPHT, uTO
BCE OHEHL CAOMHEO H HTO MPOCTOTA ROCTHTEETCH JHLIL
yepes CNOMHOCTE. ﬂpEBHIIE rpexy CHHTAAN, YTO Iaueria
ABHXKYTCA 1O Kpyropum opOntaMm. Ha camom e pene
3TH DPﬁHTh’l SNAHOTHYCCKNE. Onn ue HICANBHD CHMMET-
PHYHLL, HO OMEHL MAN0 OTAUYAIOTES OT OKPYRHOCTell,
BoauukaeT nonpoc, @ noyeMy OHE CHMMETPHYHL TOJABKO
npnGanenno? Iloyemy onM Tak Mano OTAMYA0TeA oT
OKpYIHOCTEN? F3-3a8 AOJTOBPEMEHHOr0 H OYenb CAoM-
Horo stexta NMPHAHBHOTO TPEHHS — 5TO OMENb C/O¥H-
Has teopud. Odens momer OuiTh, 4TO B rAyGune ayw
npHpoaa cosepllento HECHMMETpuYla, HO B XHTpocnne-
TCHHAX PEasbHOCTH Ola HayHHaeT BHIJSLETh NOYTH CHM-
METPHNNON, H 9AAHNCH HaYHHAIT NOXOAHTHL ia OKpy K-
Hoetu. Bor sam u mpyras sosmoxuoers. Ho nukro ne
3H@eT OTBETA HABepHfka, BCE 3TO MPOCTO MOPAKH,

Ipeanonoxum, uto umetorcn ase Teopun A u B, co-
BepUICHIIO pasnHiibie ¢ NCHXOJOrHYeCKON TOUKH apenns,
TIOCTPOEHHLIC HE COBEPIIEHHO PAIHEX NPHELNNAX o T. JL,
HO TAKME, YTO BCE BRITEXKAOUHE U3 HUX CNEACTBHS B TOY-
HOCTH OfHHAKOBLE H COBOANAIOT ¢ KcnepumMeHTom. Hrax,
Y Hac ecTb ABe [HOOTE3L!, KOTOphle NOHauany apyyat
CoBceM MO-pasHoMy, HO BCE BHBOAL H3 KOTOpBX oKa-
BHBAIOTCS OHHAKOBEIMH (310 o6LiYNO HETPYILO foka-
8aThL MATEMaTHYECKH, JI0Ka3as, Wro JIoruka teopiit A u
B Beeraa NPHBOANUT K OJIMHAKOBHIM pe3yiibTatam). Tlpen-
HO0XKHM, YTO Takiue ape TEOPHH CYILECTBYIOT, H 3ana-
AHM cebe BOMpOC, Ha KAKOM e OCHOBaHHH MH OTaafHM
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npeanoureine oanoli u3 wnx, Hayra 3sroro ne 3maeT,
TaK KaK Kaxcaas M3 HHX COracyercs ¢ SKCerepHMenToM
5 onnuakopofi creneny. [lostomy nee TeopHH, OCHOBLI-
BAIOLHECS, BO3MOMKHO, Ha TAYGOKO pasiuuibiX NpHULH-
nax, MOryT GHTb € MATEMATHUECKOH TOYRH 3pEHNHA Hiell-
THUHBIMH, M He CYLECTBYeT HAYUHOrO MeTOja RHIAICHC
HHS, KaKas M3 HHX BEpHa.

Onnako ¢ NCHXONMOTHYECKOH TOYKH 3penwn 3TH obe
TEOPHH MOTYT OHTh COBEPIUEHHO HE PABHOUEHHHNME L5
yrajblBaHUs HOBBIX Te€Opui: Befb OHH NECTpOeHLI CO-
Beem na pasnbix Qysgamentax. Haxops ans Teophi
MECTO B ONpeaenchioil cxeme nensTHIT, BL MOMKETe BAPYT
pasrasijieTs, §TO 3fech TpeGyer uamenenws. Hanpuwmep,
B TCOPHH A uto-TO I"DBCIleTEH 0 YEM-TO, 8 Bbl CHameTe:
«Bor sro nyxno wamenutey. Ho BLACHHTD, HTO HYKHO
H3MEHHTL B APYrofl TEOpHH AJS TOro, uToGW NpHATH K
SKBUBAJNEHTHOMY pe3yabTaTy, MOMET OuTh 04eHb CJ0XK-
EHM, H AOLyMaThCs f0 TOro, Moxetr OuTh, copceM He
npocto. [lpyriny cloBaMu, TpeAnofaraeMoe H3MeHeHue
MOMET OHThL COBEPLIEHHO ECTECTBEHHBIM MR OJ0N TEOo-
pHH H CTOJb 7K€ HEECTECTBEHIbIM [/t APYrOW, XOTH 1O
pero ouM Guai abcoNOTHG ToMlecTReHRL. BoT nouemy,
YUNTLIBAR NMEHXOJOTHIO HAYYHOTO TBOPHECTBA, MBL J0JMH-
1B NOMHHTL O BCEX STHX TEOPHAX H BOT MOMEMY KawmK-
AL TIpHARMNEH QUINK-TEOPETHK 3HAET IWWCCTH HAK CEMb
TeopeTHyccknx 06OCHOBARWA OmHEX H Tex e (usnye-
ckux (aktop. Ou 3HAET, 4TO OHH SKBHBAJCHTHH H 4TO
HHKTO # RAKOTA@ HE CMOMET pellinTs, OcTaBasch Ha
9TOM K€ YPOBHe, Kakas W3 ITHX TeopHH Bepna, Ho on
NOMHHT O HHX BCEX, Hafesch, HTO 3TO NOACKANET emy
pasubie Waen gast Oyayunx poraiok.

A 5T0 HanoMuuaeT MHe ewe 06 OAHOM BONpoce, ©
TOM, HTO COBCEM HE3HaYHTeALIIHE HOI][}BBKH K TEopHH
MOFYT NOTpeGOoBaTH PajMKANLHON NEPEcTPOHKH NOHATHH
i TpexcTaBientil, Jexamux b ee ocuose. Hanpumep,
npeacrasienns Helotona o npocTpaleTse H BPEMCHH NTpe-
KpacHo COTJIACOBA/HCL € IKCNEPHMEHTOM, HO AAsl TOrO,
yTOOE  TIpaBHABHO  OOBACHHTE  ABHMCHHE [aneTH
Mepxypuii, 8 ono efBa SaMeTHo OTIHYANOCh OT TOFO,
4yTo noayuasock no Teopuw Hulotona, norpebopasics
honoccansiuie [3MeHenHsl B XapakTepe GCEH TEOpHH.
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IMpuynua sroro xpoeres B Tom, uTo sakonsi Hulorona
Ou/i BechMa NPOCTHl, BECcbMa COBEPLICHNL H RARAJH
Brojute onpenesieHune pesyawrate. Jlag toro wro6u
NOCTPOHTH TEOpHIO, KOTOpas BHocHAa 0w expa 3aMmer-
HHE NONpPaBKH, €€ HYMKHO OBIO MOMHOCTBIO H3IMCHHTD.
DQopMynHpyst HOBLIt 3aKOH, HEIL3N BBECTH HeHIeah-
HOCTH B HAeanbHYI0 CXeMy: HYXHE COBEpIienne {opas
Hieantuas Teopus. BoT modemy 7Tak BenHka pasuMua
B $uaocodun Teopun rpasnTauni DitHuTelina 4 Teopiu
noeMupHoro tarorennst Hulotoua.

Uro e taxoe inefinoe obocHoBanne (3HuecKoil Teo-
pun? Ha camom pese sto npocto joBkifl cnoco GHeT-
po aenath susoad. Punocockan HAN, KaK €€ eule nHo-
raa HaswBaloT, WAEOJIOFHUYeCKas HHETEpNpeTayus 2aKoua
SIBASIETCSt JIHIUD COOCOGOM, MOSBONRAIOUIHM JIEPXKATL 3TOT
B8KOH B roJIOBE B BHAE, NPArOAHOM asiA GHCTPOro OTra-
AwBaHua ero chencranit. Hexotopule rosopsit (u oun
npasu B cayuae, nanpusep, ypasuenuil Maxcpensa):
«Bpocete Bel Bamy ¢uinocodnio, see 3TH Bawi Goky-
Chl, @ Siyynie yraawpalite-ga npasunbisie ypagnenus, 3a-
naua NHllb B TOM, yTo0Bl BBIYHOANATE OTBEeTH, L‘Ol".“lac}"l-lj-
HHECA € IKCIEPHMEHTOM, H eCH s 3TOro y Bac eCTh
¥paBlenud, HeT HHKako# Hyrael o Qunocodmu, HHTEp-
nperauHy MaE JI0GLIX ApPYrHX ciosax». 3710, KOHeMHO,
XOopolio B TOM CMBECAE, 4TO, 3aHHMAanCL OAWHMH Ypas-
HEeHUSIMHY, Bhl CBOGOANH OT NpEApaccyiKoB W BaM Jierye
oTranuBath HewapecrHoe. Ho, ¢ apyroit cropomm, Mo-
KeT OuTh, umMeHHo dunocous moMoraer Bam CTPOHTH
AOrafiki. 31eck TPYAHO CAEIATH OKOHUATC/ALHE BHGOp.

Ilyers Te, KTO HACTAUBEET Ha TOM, 4TC EAHHCTBEHHO
B2MKHBIM SIBASETCA NHIUL COTVIACHE TEOpHH H SKCTEepH-
‘MeNTd, NpencraBAT cebe pESI‘DBDp ME.JK,ELY acTponoMom
HA [LNeMenH Mais ¥ ero erypentom. Maist ymenn ¢ no-
pasnTennioll TOMHOTTLIO NPEeNCKa3LIBaTh, lanpHMep, Bpe-
M5l 3aTmesuil, nonoxenue na nebe Jlysw, Beuepu
Apyrux naaner. Bee 510 aenanoch npi noMomk apugme-
THHH. OilH NOACTHTHIBETH ONpeaeseiHoe 4YHCHAO, BbluH-
TaJH H3 Hero gpyroe # T. A. ¥ uux He OnI0 Hu Majef-
liero npepcraprennn o spauieHni webecnwXx Tes. Oun

MpOCTO 3HANH, KaK BHUHCJAATL BPEMS Chieaylonero sa-

TMenusl WH BpeMa noanoayues v 1. n. Tax sor, npej-
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cTapLTe cefe, yTo K HamemMy actpoHoMYy OPHXOJHT MO-
nopofi wenopek M rosoput: «BoT uTo MHe npHUIO B
ronopy. Momer GuiTh — BCe STO BEPTHTCH, MOMET — STO
Waps H3 KaMuf pin NTO-HROYAR B STOM pofae, H HX ABH-
JeHHe MOJKHO pAacCUNTHBATE COBCEM HHaye, He mnpo-
¢TO Kak BpeMs HX MOSBJCHHA Ha HeGey. — «Xopo-
[0, — OTBEYAeT eMy ACTPOHOM,—a ¢ KakKoH TOYHOCTLIO
STO MO3BOJMHT HaM NpeackasuBath 3atmennn?e — «Jlo
5TOr0 # eiie He AOUIEN», — FOBOPHT MOJIOAOH HelOBeK.
«Hy, a ™Mbl MOKeM BHUHCASTL 3aTMCIHA TO4HCE
Te0s, — OTBEYAET €My acTpoHOM,— TaK 4TO He CTOHT
Janblie BOSHThCH C TBOMMH HAESMH, BEIb MaTeMaTHue-
CKast TEOpHA, OYEBHAHO, Jyulues. I npakTHYeckH Kaw-
nutfl pas, Koraa y Koro-nnOyab NOABAAETCS CBEKAN HIEA
COTOAHA H OH ropopuT: €A MoxKeT GbiTh, BCE TPOHCXOAUT
POT TaKk», €My CHElaT BO3pasHTh: «A Kakoe peluenue
TAKOA-TO K TaKOR-TO 3afiaun y Bac TOFMla TOAYSHTCR?S —
«Hy, no storo s eme He [oMien», — ClELyeT OTBET.
@/ MLl yaKe NPOABHHYJIHCH FOpasmo Aanbile H noayyaeM
OUeHL TOMHHE OTBeTH®, Kak BHAMM, Hejerkas 3ajxaqa
peliHTL, CTOMT MM He CTOHT 3aAyMHBATLed HAjg TeM,
YTO KPOETCsl 38 HALUMMH TEOPHAMH.

Eue onue meron paGoThl, KOHEUHO, COCTOMT B BBLLY-
MiBalHH HOBHIX npuuiunos. B Teopiu rpasntaimy -
mTeil CBEPX BCEX OCTANLHBIX TPHHLKNOE NpHIyMan
OpHHLNI, OCHOBaHHH Ha HAOee, YTO CHAL BCcerpa npo-
nopuHoRanuiel Maccam. On porapancs, uTo ecnd BH CH-
AMTE B PA3TOHAIOWEMCA aBTOMOGHJIE, TO BHl HE CMOMETE
OT/IHMHTB CBOE COCTOSIHHE OT TOrO, 8 KOTOpOM Bbl OKa-
sannes Gl B Tode Tsawkectd. JloGapne 3TOT nocheHul
NPHELMD KO BCEM OCTANBRLIM, OH CMOT NPABHILHO yra-
JuTh YpaBHEHHS TDABHTALHOHHOrO MOJS. )

§l nokasasn BaMm HECKOJLKO PasiiuvibIX nyTei HoBLIX
orkprTail. Xoresocs Gbl Teneph CAeNaTh HECKOILKO JO-
NOJHUTENLHEX 3aMedaHuil OTHOCHTEAbHO HX KOHEHHBIX
peayabratop. [Mpexje Beero, uTo Xe y Hac noayuaercs
ROC/Ie TOrO, KAK BCE KOHYEHO H MLl NOCTPONIM HOKOTO-
PYIO MATEMATHHMECKYIO TEOpitio, NO3BOJAIOWYI0 Mpeicka-
3BIBATHL PE3yLTATH SKenepumentos? Bot TYT-TO B Haun-
najorest uyjeca. Jlng toro urofH peluThb, YTO NPOH3OH-
feT ¢ ATOMOM, MLl COCTABASieM MNpaBuia Co 3HauYKamH,
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JIpHMEp  HEONBITHEIE CTYAENHTH,
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H&pHCDBal]HHMll Ha ﬁ}'MEFQ, BBOAUM HX B MHHIHH}'. B KO-
TOPOH UMEIOTC HEPEKTIONATENH, PKIIOYAIOLLHECS HaH Bhi-
K/IOY2I0TIHECH KaKHM-TO CHOXHEM 0BpasoM, a pesydh-
T4T TOBOPHT HaMm O TOM, HTO cobHpaercst npousodiTi
¢ atomom! Ecii 66 3aKOHBI, MO KOTOPHM BRJIOuEIOTCS
H BHIKJIOYEIOTCH BCE 3TH DEpPEKMIOHaTe I, OBIH Kakoil-To
MOJEJLIO aTOMa, ewIH O MBI CUNTANH, YTO B 8TOMC €CTh
anajornunue neperijouatent, s bl cxazan, 4ro fa eue
Gosiee Hin MeHee NOLUMEID, B YeM TYT aeno. Mue auyno
KaXietTcsl upeapbiNafiio yAHBHTENBHEM, YTO NpOrHO3HpO-
BaTL MOIKHO, NOAB3YACH MATEMATHKON, T. €. NPOCTO Cjle-
EyA OnpeacfeHHbIM [papHaaM, He HMEnLIHM HHKaKOro
OTHOIEHHA K TOMY, 9T0 NPOHCXOLHT B AEHCTBHTENLHOCTH,
Biaouenne u Buikjiouerne nepexaovatencit B puuHCAH-
TeNLHOH Malinie HHyeM He HanoMuHaeT TOro, 4To B Aei-
CTBUTENBHOCTH NPOUCKONHT B NpHpOAE.

Onne M3 caMbpiXx BaMKHWIX MOMCHTOB B 3TO# mocheno-
BATeNIHOCTH €/10rajika — BLIMHCIICHHE CJeCTBHE — cpan-
HEHIE C pPEe3yAbTaTAME SKCHEDHMEHTOBY 3aKJI0OUaETCR B
TOM, 4T00LI 3HATh, rae Bel npasel. 06 9TOM MOXKHO po-
razikpareey ropasio palnslie, Yem paccadTalinl BOE CHea
creun. MeTHry MOMHO y3HATH MO MPOCTOTE W HIANICCTRY.
‘l'.aw,e BCErND yaHarth, NpaBiJibHA BAllla JoranKa HJAM HEeT,
HeTPYLHO Y¥E poc/ie ABYX-TPEX 3AeMCHTapHHX PACYeTos,
No3BOASIOUHX YOeanThCA B TOM, 4TO OHA He ONeBHIHO
HenpasuabHa, Ecaum Bam nosesdno, 310 cpasy Gpocaercs
B 11asa (no kpafinell Mepe eciii y Bac €CTh ONBIT), Tk
K&K uaile BCerc NPHXOANTICS HEe CTOALKO A00aBaATh,
CKOIBKO oTOpacunars, Bama jorajnka, s cyuocr, co-
CTOUT B TOM, YTO HE4YTO — oueHb npocroe. Echu pw e
BHJIATC Cpa3y e, HTO TO HEBEPHO, H GCJH TaK OKA3LI-
BAETCs Npolle, Yem panbile, — 3HAYHT, 3TC BEpPHO. npan-
Ila, npocThe TCOPHH NPeNNaraldT 4 HeonuTHHe JIOAH HIH
Desynepiibie PaHTA3CPH, HO 3jiech Cpa3y ACHO, YTO OHH
HEeBEepHH, Tak 4To 310 B cuer He wper. Ipyrue ke, Ha-
BHICKAIBLBAIOT  QYElh
CAIOMKHEE JIOrafikH, W HM Kamercs, 4To BCE TIPABHIALHO,

HO 51 3HAl0, 4TO 3TO HE Tak, MO0 HCTHHA BCErla OKashl-
BaeTcsi Mpoule, 4eM MOXKHO Oujo Oh NpPEeAnonoXHTh.

Hro nam aeficreurensro HyMHO, Tak 310 BooOpaenue,
HO RooOpaxellHe © HAAEWKHOH CMHPHTEbHOK pyCauike.
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Ham nyx#Ho valith HOBYIO TOYKY 3pEHHS Ha MHP, KOTO-
pasi AOMIKHA COrIACOBATHCH CO BCEM, HTO YiKe HIBECTHO,
HO KOG B 4eM pPACXOAHTHCH € HAWHMH YCTaHOBHBIUIH-
MHCS DpencTaBNeHusIMH, HHaue 3T0 Gynet He HUTCpPeCcHO.
&1 PaCKD}KIlE]leﬂ MOMMHB  COOTBETCTBOBATD TOoMY, HTO
npoucxonut 8 npupose. Ecid saM ynactesl npHaymathb
TOUKY 3peuuﬁ Ha MHP, KOTOpas Ccorjacyerca co BeeM
TEM, YTO Y€ BHUSICHEHO, H NPHBOAWT TAE-TO K APYrHM
pe:iy.%'raram B COMHNTEALELX pONACTAR, BRI JejaeTe Be-
ankoe orTkpuirhe. Halitw e Tteopuio, Kotopas coria-
CYercs C BHCHEPHMEHTDM, rne CHPHBE,D.JIHBUCIIJ- cyuiect-
BYIOUIHX TEOPHil yiKe YCTaHOBACHA W B TO e BpeMA ApH-
BOANT B APYTHX 0OM8CTSIX K KAKHM-TO HOBWM BLIBOAAM,
Jlame ecny oumn He COrJIACyloTcH ¢ pBS}i’-’TbTBTHMH IKC-
nepuMenta, noutn HeposmoxmHo. Ho Tonbko nouth. Ho-
Bele MAEeH npHAYMLBaTh OyeHb TpyaHo. Jlam storo Tpe-
GyerTcsl COBEpIIENHO HCKJIIONHTENbHOE BoOOpareHHe.
Uro e MoXKHO CKazaTh o Gyayulem 3T0rc yphexa-
TEALHOFO TNpuKMoucHns? Yem e Bce 3TO KORYHTCA?
Mu yraampaem pee Hopule W HoBule 3axoubl, Croubko
We uX Gyner, B KOHANUE KOHWOB, STHX HOBWX 3akoHOB?
He snaw. Hekoropue u3 MOMX KojJier TOBOPST, 4TO
3TOT OCHOBHOM aCnexkT Halieli Haykn cOXpanuTes Beeria.
Ho mue KAaMeTcH, HTO TPYAHO paccuurmaa'rb Ha nocTo-
SIHHYI0 CMElY CTAPOTO HOBMM, CKaXeM B Teuelne Gni-
seatimnx 1000 ner. He moxer Guith, 9TOOH STO ABHIKE-
HUe Brepen NPOAONIKANOCH BeuHO M HTOOW MBI MOIIH
OrKpLIBATL BCE HOBLIE H HOBbIE 3dKOHH. Benn ecnn Ou
gT0 GHA0 TAK, TO Ham GHCTPO Hajpoeno Gwl BCe 370 Gec-
koueusoe Hacaoenne snamnf. Mpe kamercs, uro n Gyay-
meM mpousoliner onxo ua asyx. JlnGo Mul ysHaem Bce
3aKOHH, T. €. MB OyACM 3HATDL JIOCTATOYHO 3AKOHOB JJSI
toro, 4roGul fenaTh Bee HeoGXOZMMEIE BHBOAW, 4 OHH
peernia OYAyT COrMacoBaThes € SKCNEPHMEHTOM, Ha uCM

naule xsuienne prepen sakonyuten. JInGo okamercs, uto

NPOBOANTL HOBHIE SKCHEPHMEHTH BCe TPYAHee W Tpya-
niee, H BCE AIOPOKE W JIOpOXKe, TaK uTo M GyAEM 3HaTh
0 99.9% Bcex spaennii, o seerga GynyT Takue ABIEHHSA,
KOTOPHE TOJBKO 9T0 OTKPHTLI, KOTOpWE OYeHbL TPYMHO
HaOMofaTe W KOTOpBe PACXOMATCA € CYUECTAYOUHMH
TEophHAMH, @ KaK ToAbKO BaM YA&J0CH OOBACHHTL
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OAHO H3 HHX, BO3HHKAGT HOBOE, M Bech STOT Npolece
CTAHORMTCS Bee GoJieg MeNJMCHHHM H BCe Melee -
TepecunM. Tak BHrasiAntT Apyroil papuwant komua. Ho
MHE Ka)d{eTesl, 4WTO0 Tax HAH HHaye, Lo KOHEL, JoJised
OuTE,

Ham 1eoGuKHODEHIO NOBE3JIO, 4TO MBl JKHDEM B BEK,
KOrjma eule MOMHO nenarth OTHKPRITHH. BTO KaK OTKPBITHE
AmMepHKH, KOTOPYIO OTKpMBAIOT pas u Hascerna. Bex,
B KOTOPHIfl MUl JKHBEM, 5TO BEK OTKPLITHA OCHOBHMWX a3d-
KOHORB ﬂpHPDjIH, H 31D BPEMA Yie HHROTAA He MOBTO-
PHTCS. JTO YOHBHTEALHOE BPEMS, BPEMS BOAHEHHI H BO-
CTOPTOB, HO 3TOMY hacTynnT Kohel. Koneuko, B Gyayuem
HHTepecs Oyayt coscem apyrumi. Torpna Gynyr unrepe-
COBATLCA BIAHMOCBSA3AMA MOV SABJICHHAMI pPasHLIX
yposHel — GrONOrHYECKHME B T, M. WA, €CAH Pedb HAeT
06 OTKPHITHAX, HCCJAGAOBAHHEM JPYPHX MJaneT, HO Bee
paBlio 370 He GyneT TeM e, 4TO MB Jlenaem cefiuac.

Kpome Toro; B kolie KOHIOB HACTYNHT BPeMs, KOF/a
BCC CTAHET HBBECTHHM HAH HaJLHEHIIHH NOHCK OKAMEeT-
€5l OuUCHB HYNHHM, M TOrJa cami CoGOH 3aMONKHYT KH-
nyuyHe cnope 1o ocHoBAKM Bonpocam gunocodmn uanim
M Bcueaner s3afiota o TwarensioMm o60CHOBEHHH BCEX TEX
LUPHHUHNOB, O KOTOPLIX MLl GECCAOBANH B 3THX JEKIHAX.
Hactynut spema (unocoos, KOTOpHe Bee BpPEMA CTOR-
Jdi B eTOpOHE, aenan raynue saMmeuannsi. Torpa wam ne
YHacTCH yiK€ OTTepets HX, ckalap: «Ecan Obf sl Gy
NpaBkl, HAM ynanock Oel Cpa3y OTKPLITL DCE OCTAJLHLE
aakonbi». Benb Kak To/ILKO BCe 3aKOHW CTAHYT M3BECTHLI,
OHH CMOFYT NpUAYMaTh At HuX obescuenue. Hanpumep,
Beerpa naxonutcd OOGBACHEHHE TPEeXMepHOCTH HaUero
MHpa. Benu Y Hac BCero OJIHH Mup, H TPYAHO CKa3aTh,
BEpHO STO O0BRCHEHHe WAH HeT, TaK 4TO, ecnH Gl BCe
OHNO HIBECTHO, HABEPHAKE HAWIOCh OH KAKOe-TO 06%-
ficHeHKe, NOYeMy 3TH 3akorh Bephu. Ho 310 oGbsicue-
HHE yiKe Henbas GyneT KPHTIKOBATHL 3a TO, YT0 OHO e
faet nam sprarthen panswe. Haerynut apemst BoIpOXi-
Dennst Hpuell; BLpOMAEHHE TOCO M€ COpTa, KOTOpoe 3iHa-
Komo reorpadly-nepBooTKpHIBATENIO, Y3HABILEMY, 4T0 MO
ero cllefiaM ABHHYJHCH NOJAYHINE TYPHCTOB.

B unamm gux mMu #cnuTHBacM pajocth, OrpOMHYTO
pajocTh ©OT TOro, 4TO MOMeMm npeiBnpers, Kak Gyner
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pecTH cefn NpHpOLa B HOBWYX, €nie HHKOMY He BEJOMHIX
yenopusiX. JxerepuMenTH U niopMauns o6 onpeaeaet-
Holt ofAacTH NO3BOASIOT liaM [AOragblBaTLCA, HTO ME
NpoNZOfAeT B APYrHX, €ule HHKeM HE HCCAeAOBaHNLX
paitoniax. Mexay NPouHM, 3TH JAOFAAKH Quelb 4acTo €o-
BEpLUEHHO OTAHYHE OT TOTO, 470 MEL NPHEBIKIN HEGRITE
laTh, 8 A TAKHX jorajiok Tpebyercd cpetias ronobd.

Tax uem e MOKHO OOLACHHTS TAKYI0 BO3MOKHOCTE?
IMoyeMy npiiposa NO3BOASET HaMm 1o HAGNIONGHHAM 34
onniofl ee YacThio AOFALBIBATBCH O TOM, YTO MPOHCROANT
nosciony? Koneuno, 310 He HayuHbiil Bonpoc; 5 He 3Hal0,
KaKk 1@ Hero NpaBuiLHO OTBETHTH, H OTBEYy CTOJL IKe
HEHAYNHO! MHE KakeTcs, NPUYHHA B TOM, WTO NpPHPORA
npocTa, & NoToMy MNpeKpacHa.

Hobenenckan ZeKuEa

¢ PABPAGOTKA KBAHTOBOWM
AJNEKTPOOAUHAMHKH
B IMPOCTPAHCTBEHHO-
BPEMELIOM ACIIEKTE

B crateax, nybankyempix B HAyUHBIX JKypHanax, Mu
NPUBLIKIN NPEACTABAATL CROW padorTy B BO3MOMHO GO-
JICE 3AKOHYCHHOM H NPHTA&MCHHOM BHIE, MACKHpYR Bee
c/ie/isl CBOWX Younuil, 3abupasl ¢ nojcreperaBuinX tebn
TYNHKAX || He BCOOMHHAA O TOM, KaK CHadana Tel 10en
uepepuum nytem, i 1. n. [losromy nam nerne, we yponus
CBOEro AOCTOHHCTEA, pactKazdarth la CcrpaHHlax neqarty,
KdK Hd caMOM gene ynadoch NOJYMHTH TOT WM HHO#
pe3yJiLTarT, XOTA B Halld AHH yXe obnapyXupaercs HiTe-
pec k sewam nopobuoro poga. IockoNLKy e nosyueHHe
TPEMHH — 9T0 COOLITHE JIHHHOIN MMH3HH, f1 DOAYMAN, 4TO
NpH TAKHX HCKAIOUUTENLHBX O0CTOATENBCTEEX Mue OBi10
Gl H3BHHHTENLHO PacCKasaTh O CBOEM OTHOWERHH K
KBAHTOBON 3MEKTPOHHAMEKE B JNHHOM NJaHe, BMECTO
Toro 4tobH B TUIATEALHO OTTONEHHOH M 3aBepleHHOMN
(opme Hanarath cam 9T0T npeamer. Kpome Toro, no-
CKO/ILEY B HBIHELIHeM rofy npeMHus no GiHaUKe NpHCyKie-
Ha cpa3y TpoHM, BaM MOMET HACKYUHTL, CCIAH KaXK/IMI HA
Hac craHer TOBOPHTL O KBaHTOBOH WIEKTPOIHHaAMUKE.
B eBsian ¢ stum mue Xorencch, 6w pacckasath pam ce-
FOANS O nOcAcnOBaTenbHOCTH coOuTHA, a BepHee o we-
NOYKE MAeH, KOTOpas npuselda MeHs K BO3MONSHOCTH
OTLICKATL JIPYro# KoHel oAHOH [0 cHX NOp He pacnyTan-
fioll npo6aesMel, 3a 4T f, CODCTEERHO, H NOAYYHI TPEMUID.

Sl noHnMaw, Komeuno, 4TO HacTOAW MR Hayuuuil ao-

Kaan npeacrasnan 6w GONLILYIO HAYYHYIO LEHIOCTH, HO

TAKOH JAOKMa]l 7 BCErja cMory unyﬁmmunatb B HayqyHOM
KypHane, INostomy 1 BocnosLayiock enoell HobGenesckoil
JdeKunel ans Toro, 4To6u Clenarh HEYTo MeHee LenHoe,

~ Jesumn, npounrannsa P. defimmwanoy s Crorronsse npu noay-
fegir HoGenescwon npemin 1965 1. [R. P. Fevoman, The Deve-

dopment of the Space Time View of Quuntur Electrodynamics,
Physics Today, 18, 31 (1966) ]
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HO 3aT0 Taxop, 4ero unurae Goablle clenath HeAL3s.
$1 Gyay npocHTL Ballero CHHCXOXIEHHS ele W no aApy-
roMy nosony. B csoem BulcTynuienuu % pacckaxy Bam
0 HEKOTOPHX 3MH30AaX MOEH HayuHOH Xuauy, He UMEIO-
WpX HUKaxol LeHnocTH HH © HayulioH TOYKH 3petus, UH
C TOYKH SPEHUs BHSCHEHHS XOoAa Mucti. $1 BKIIOYHA HX
clojla Julie AdR TOro, 4robW cpefary Jexuuio Oonaee
3aHHMaTelbHOiH,

Han csoeflt sanauefi 1 paGoran OKOJO BOCHMH JIET,
onyGankoBas pesyantati paGoru B 1947 r, Bee naua-
socs eue B MacauycetcokoM TeXHOMOrHYETKOM HHCTHTY-
Te, Korna f OuJl eTyaelTOoM MOCHEeNHEro Kypcea, Haydai
yIKe W3BECTHHIC 3aKoHH (H3AKH W MELIelHo yaHapan
obo BeceM TOM, 4TO BOVIHOBaNO B TO BpeEMS Y4Y4EHHX.
B xonie KOHUOB f MOHAMN, B 49€M 3AKN0Y4NACL OCHOBHASN
npobnema nis — B TOM, YTO KBAHTOBAA TCOPHS SNERTPH-
yecTEA H MarnetHama GLuiE e coRceM VAOBJIESTBOPHTEIb-
woii. OG stom # ysuan w3 keur lafirnepa u [lupaxa.
Hekoropeie 2aMetzHHA H2 9THX KHHT BAOXHOBIAIH
mMens. I7T0 OHAN coBCceM He Te naparpadpel, riae npee
fAOKa3aHo, TinarenasHe ofOCHOBalc H paccunTallo, Tak
KAK B 9TOM Mie OBJIO el TPYAHO MO-HACTOALEMY pa-
soGpatsest, $1 6L TOrna MOsON, W MEE NolsiTiee G
3aMeyalns 0 TOM, 4TO RCe ITO NPOTHBOPEYHT SApaBoMY
cmuleay, a nocresnon $pasy ud kuurn dupaka a nom-
Hio ewe B ceronin: <[lo-BEARNMOMY, 3/1€Ch NYIHE NPHH-
uHnHaneHo Hosue (Quanueckye wieus. B Taxnx cnopax
A BN BLISOB, OHN BOONYWenJsaE Mens. Kpome toro,
MHE KA3ANOCH, YTO, MOCKOJABKY HHKTO HE 3HAeT YIOBJe-
TBOPHTEALIOrO peluenus 3aiavuy, Koropol s Xoren Gu
3aHEMATLCA, MHe He 06s3aTeILHO YTPYHKIATH Celsi u3y-
YeHHemM TOro, 4T0 Yie H3BECTHO.

Ho n3 kHur s MoRad, 410 BCE 3dTPYAHEHHR TEOpHR
KBAHTOBON 3JEKTPOAHHAMUKHE MPGHCTEKAIN M3 ABYX 00-
cToRTeALeTR. Bo-nepeux, #3 Oeckoneyuol sneprun pga-
iMonellcTBHS 3neKTPoHa ¢ camum coboll. 3TOT HCTOUHAE
TPYAROCTEN CYUIeCTBOBAN JaXe B KIACCHYeCKOH 3JleK-
tponuramike. Bo-propuix, wa OeckoHeunocrell, obycnon-
JeHHHX GecKoHeyHHM uucAoM cTeneHell croGOAM nois.
B 1o mpems MIie KaaanocL (MACKOALKO 5 NOMHIO) TdK:
NOCHEAHs s TPY/HOCTh COCTORNE NPOCTO-HATIPOCTO B TOM,

-
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MTO eC/H KBAUTOBATL FAPMOHNYECKHE OCUHIATOPE NoJs
(aanoansoutie, HaTNpHMED, TOTEHUHAMLH ALHK), To
MHAHMANLHAS SHEPHS KEXJIOrO OCHHAJATOPA OKashi-
BaeTCsi paBHOR bw/2, 8 MOCKOJLKY 1A SHKa BOZMOMKHO
GeckoneUHOE gUCTO BUIOB KoJelanuil, COOTBETCTBYIOLLHX
PASAHYHLIM SHANCHHAM Y3CTOTH M, IHEPTHA, 3aRAIOYEH-
Hasl B AllKe, OKasupaerca Geckoneutoi. Teneph # no-
HHM&I0, 49T0 Takan GOpmMy/JHPOBKA OCHOBHOH npo6aemsl
e Ghing aGeomoTio NpapuIblofl, B NPOTHEHOM cyxae
TPYIHOCTH MOMKHO GO Oh yerpauuts, NPoCTo HAMELHD
Hy/fieson ypoBeHb, OT KOTOPOrO OTCYHTHBAETCH IHEpris.
Tak wan nHave, f cunTan, 4TO Bee TPYAHOCTH KAKHM-TO
0bpa3soM cBA3EHLI OANOBPEMEHHO W € feficTBHeM SVIeK-
TpoHa Ha camoro celsi, W ¢ GeCKoHedHBMM YHCIOM CTenc-
Hel cBODOAL MO

Mie kasanoch coBEpUIEHHO ONEBHAMEIM, 4TO npef-
crapfetiie 06 3NeKTpoHe, BIaNMONCHCTBYIOUIeM ¢ ¢amMHM
Co0oH, 0 TOM, 4TO 3NCKTPHUECKHE CHAW AEfCTDYIOT Ha
TY ¥e€ CaMylo YaCTHLY, KOTOpas UX BLISHBAET, HATHILHE,
HTO OHO Aaxe npocto riynoe. [Mostomy i cebs s pe.
ALHA, 4TO SJEKTPOH He MOMeT B3auMOuelicTROBAaTh C ca-
MM coboil, @ MOeT B3aHMO/ICHETROBATE TOALKD ¢ JIpY-
rHME snekTpoRamit. Ho sto suaunt, €to mukakoro nofs
Boo6uie Het. B camom nene, ecin Bee sapaau cosgalor
OaHo ofluee nofe, a node AeficTBYeT Ha Bee sapsiaw,
TO Ka) kit 3apsil HEe MOXKET He JIelicTBOBaThL Ha camoro
cebn. Hy, Tak BoT 3jlech-T0 H Kpoercs ommGKa: HHKaKO-
FO noss Ha camom siene net. BepHo 1o, 4o ecstn el kay-
HETe OANH 3apsii, ApYro# Kaulercs JHIL 4epes HEeKOTO-
poe Bpens. 3apafy HenoepencTBeHno B3aHMOJIeNCTBYIOT
APYT € APYroM, XOTA M € UeKOTOPHIM 3anasjiueaniem
KOl cHiibi, cBsighiBaloulell ABHXeHHe OHOTO 3apaaa c©
HyKEHHEM APYTOro, JNOMeH npegyeMaTpuBaTh 3anas-
Barue, Kaunnte stor sapsn— apyroit kayuercs moa

13+
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we. CronT nauarts kouefarven aromam Conlilia, Kax ue-
pes BoceMb MHHYT B pesydasrarte npamoro s3anmoyielt-
CTBUSI HAUHYT KONe6aTLCR H SNEKTPOHN ATOMOB MOHX r/1as.

IIpuBieKaTeNbHLM B 9TOM GHUO TO, UTO SHHLIM Ma-
XoM ycrpansiinch 00e TPYIHOCTH. Bo-niepsuix, A MOr
cpaay ckasats: «[TycTn SNCKTPON HE MOMET nelieTnopaTh
Ha camoro cefis, OH MOMKeT feficTROBaThL TONIBKO Ha ApY-
roft saextpod. lorpa ner lHkakof coBeTEEHHON SHep-
riil» A BO-BTOPHX, HeT M GECKOHEWHOrO HHC/A crenesen
cBOGOAN MOJIs. Bedl MoJst HeT COBCEM HJIH, eCfH BBl 1e-
npeMeHio XOTHTE MNOAL3OBATLCA MONATHEM noas, OHO
Teneph BCETNA NOIHOCTLIO ONPeNeTeTcs BaanMoaeHeTBH-
eM yacruil, ero cospaioinnx. Bu kaunyan STy HacTiily,
a OH& B CBOK) OYepelnL KauHyJsa Ty; 10 pas y» Bbl X0
THTE FOBOPHTL O KAKOM-TO NOJe, TO 9TO MOJE, €K OHO
BOOGLLE CYWECTBYET, JO/MKIO NOMHOCTLI0 ONpenesThes
TEMH MATOPHANLHHMHE YaCTHHAMI, KOTOpPhie €r0 MOpOX-
MaKT, a NO3TOMY ¥ 1ero HeT HUKaKHX HesaoucuMbLx CTe-
netieli esoGosbl. A Torza Hewesalwr H GecKOHEUHOCTH,
CBR3anNME co crenensmMH cpoGoaw. B camom neqe, Beib
kanuit pas, Koria Mbl CMOTPHM H BHZHM CRET, B
BCETIE MOMEM «YBHIETH? KakoH-TO Marepyaliblibii 00%-
eKT, KOTOpHil CIYIKHT HCTOHHHKOM CBETA. Mu He BrJIHM
cpera camoro to ceGe (npapna, HeLaBHO MBI OGHADYHKH-
M PAZTHOBOIHL, MaTephajbHHH UCTOUHHK KOTOPHIX HE-
H3BecTeH).

Kax suaute, Mofl o6uuit naai cocTons B TOM, HTOOH
cHayana pPeuinTL KJIaCCHuecKyio 3anauy, ocB000ARTHCH
oT BeCKOHewHoll cOGCTBENHON SUEPTHI B KIACCHUECKON
sNeKTPOJIMHAMIKR, @ 3aTew, foche Toro kak # Ha sToil
OCHOBE TOCTPOI0 KBAHTOBYIO TEOPHIO, BCE JIONMHO Guo
VCTPOHTLECA caMbiM 4y NeCHEM obpasom.

o Tak Bee 5T0 H Hauanock, Mos nies Kazanack MHE

HECTOMBKG JMOFHYHON # HACTOJLKO M3SULHON, HTO #
problics B nee Oe3 naMAaTH. A pepbk BaoOHTHCS Ges na-
MATH B MEELIHHY MONHO TOJLKO TOTIA, KOTZA TH €€ CHIE
wano aHaclih, a NOTOMY He BHHUIb BCEX 0€ HEZOCTATKODB.
HenocraTkn Th yBHAHIIL NO3Xe, HO JEOGOBL YXe /0uTa-
TOYHO CHabHa, uToGw yaepwarh teGa. Tak u #, Graro-
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Jlaps cBOEMY IOHOLICCKOMY 3ITY3Ha3My, Hep3upas HH Ha
Hau-_me TRYAHOCTH, OCTABAJICH BEepeH MOEﬁ TEOp M.
Ioaze s NOCTYNHA B ACHHPaHTYPY I TAM NOCTENEHHO
BHSCHHA, YeM MJoX& MOs HeH O TOM, 4TO 3JEKTpoH He
paauMosieiicTiyer ¢ camum coGoil. Korna smekTpoH yexo-
pae‘rl::n. OH HAYMHAET H3AyNaATh SHEPrHIO, W N TOro,
yrOOL TOKPHTE ITOT HNONONHHTENLHLIL PACKON SHEPTHH,
HEOGXOMMO COBEPIINTL JlonontuTeably0 paGory. Jlo-
OAaROYIYIO CHilY, TIPOTHB KOTOpPOIl coBeplldercA 3Ta pa-
fora, HAsWBaOT crAOH peakunn nanyserns. M B To
Bpems cunranu, crenys Jlopewuy, wro 970 cuna B3anMo-
pencTeHsn anexkTponia ¢ camum coboil. [leppouii wien B
thopMyaie 1A CHIIW TAKOPO CAMOEHCTBHA 3JICKTPOHE OTIH-
CHIBAET HUEPUNIO OnpeeNeHHoro pona (He coBcem Y/0B-
JIETBOPHTE/LHO € PelATHBHCTCKOH TOYKH apehus). Ho
STOT €HHepUMOHIHY wien obpaliaercs 8 OecKOHEYHOCTh
B elyuae Toueutoro sapsaa. B 1o ke ppemMa cienyioniui
Hnell, Y4YHTHIDATOMHI CKOPOCThH YMeHBLIENHR SHEPrHH, B
NPELNOJIOKEHHH O TOYCHHOCTH 34PSJa SJAEKTPOHE Noi-
HOCTLIO COBMAAACT CO CKOPOCTLIO HaGalonaeMoro Haay-
HeHns SHeprum. 31!3‘1"1‘. CK&3aB, HTO 3apsan He MOWSCT
BaauMoieiicTBORaTL ¢ caMmum cobofl, 51 norepan Gul Cuiy
PEAKUHH HATYYCHNAS, COBEPIUCHHO HEOGXOMHMYIO WS TO-
o, wrobll He uapyitanc 3aKoH coXpaHeHusl IHEPrHi.
Bor Tak, ye acnHpantoM, B no XOAY Aena ysHan
O KpuuaiieM H ouesHanoM ynyumennd csoeh teopunm. He
H Bee ewe ObLe BmoGnieH B Hee H BCE eLle Bepuda, 4To
OH@ NpHBENeT HAC K Paspeliennio BeeX TpyAnocrted kBal-
ToBoll anekrpounamvuku. [losroMy 5 Bee spems nuirasncs
CHacTH ec— To TAK, TO 3TaK. Mue myxuo Guuio, utodu,
KOrjia s YCKOpsJ 3NEKTPOH, HAa HEro OKaswpalioch Ka-
Koe-To BoajeficTaie, oGbpAcHsIollee BOIHUKHOBEIHE peak:
uHy Hanysenus. Ho ecrn s mprsnai annis p3anMoned-
CTBHE MEXNY pPasiuMHLIMU SJEKTPOHaAMH, TO eJIUHCTBEH-
HEM MBCIHMEM HCTOYHHKOM TAKOTO BO3NEHCTBHA MOXET
Oute kKakoii-to apyroit saektpon. M pot, B onnn npe
Kpachwuil neib, korna s patotan y npod. Vuaepa u mu-
KdK He MoT pelinTh 3afla4y, KOTOpYio OH MHe 3anal, acran
fymath 06 TOM CHOBA W HaYal pellarh CIeAyIoNyio 3a-
fauy. [Mpennonomkim, IMEETCH fBa 3apana. Kaunesm onun
18 HEX, TOT, KOTOPHIl MBl CYHTAEM HCTOYHHKOM. 3T0 Bhl-
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somret cmeuienne sroporo. Ho aBienwe sroporo siek-
rpora Gyjer BAHATL Ha Metounuk. PacuetoM BAMANMA
la HCTOMHHK §i W SauAJCH, HALCACH, YTO OHO MO3BOVINT
o6BACINTE NORBAEHHE CHA Peakiun uanyuenus. Koneu-
HO, Yy MEHR HIMero ue NONYMHIOCH, W $ nowed k apod.
Vunepy #u pacckazan emMy o cpoux Mueaax. On cwkasan
mie: «fla, no oTBeT AR Balledl 3ajiaun © ABYMS 3aps-
JlaMH, 0 KOTOPOfl Bl TONLKO 4TO MHE PACCKA3ald, K co-
wanenuo, f0KeH 3aBHCETh OT BeTHMANLI 0 MaccH BTO-
poro sapspa u Gyner ofparuo nponopuHONanen xBan-
paty paccrosnus R Mmewny sapsipami. A Benn cuia
peaKiii H3NAYHEHHA HH OT wero SToro He sapucuty. Ha-
BEPHAKZ OH CaM 3aHHMAJICA TAKHMH DaCYeTaMu, MNOAYMaN
A torpa. Tenepn e, koraa 51 cam ctan npodeccopom, i
3HaE0, 4TO 4YENOBCK, YMYAPEHEHW ONLITOM, MOMET cpasy
YBlUleTs TO. HA BHIACHeEHHe 4Yero A dacrHpanTa YXOINT
HECKONbKO Hefesh, VHIep ykasas MHe W elle oaso o6-
CTOSITENBCTBO, KOTOPOR TOXE 03a4aNUN0 MEHS, 8 HMEHHO:
€c/ll Halll JIEKTPOH €O BCCX CTOPON ORKPYIKEH APYTHME
3apsaiamy, pacnpefefaeHHbME NpHGIHINTEARIO € Mo-
CTORHHOH NAOTHOCTLIO, TO APH CYMMHPOBANHHA JIEHCTBHS
BCEX 3apafoB Beauuina K? B 3anameHateqe cokpaTHres
¢ mAoxuTeneM K? B Bupamesuy Ans sfAeMeHTAPHOro
obbeMa B CyMMa OKaMeTcs NponopUHoHabHON ToILHEE
IKpana mua UI'.’[J}THCBIDLIIHK HCTOMHHK 3apianos, ROTOpas
CTPeMUTCsl K OECKOHEUHOCTH, A 9TO 3HAYHT, 4TO y Hac
nonyuntea Geckorewno Goablloe oGpathoe AeficTene Ha
nerounuk. Haxowel, on ckazan mue ewe: <M pul 3aGuan
eute koe-uto. Korna pu yckopute nepptlit 3apsan, Bropoi
HANHET YCKOPATHLCH € 3anas3[IkBaHneM, Tak 410 ofparras
PeaKluus HCTOUHIKE BOSHHKHET eule nosme», Jlpyrumu
CloBaMH, B3AHMOACHCTBHE MPOHCXOANT HE TOrAa, Koraa
Hywuo. W sapyr s nomsas, #o wero we s rayn. Bens
TO, O 4eM #i FOBOPHJl H UTO 1 BBIMHCAMA, GLIIO NPOCTO
OTpamenHbiM CBETOM, 8 He CHIOH paadauoHHOro Top-
MOMHCEHIA.

Ho nackonbko s Gmn riynm, Hactonbko yMmed Gbin
npod. Yurep. Ou npofomkan uutats Mie JAKUHIO, KAK
GynTo npooyMad Bee yie panbllie ¥ OB 0OJHOCTLIO Mof-
rotossied Kk nalemy pasrobopy. Ha camom nene 310
Gbli10 He Tak, OH caM pasBupascs BO BCEM JHIIL B XOje
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Haulero pasrosopa. «Bo-nepsrix, — roBopusi oH,— tpef-

MOJOMHM, 4TO 00paTHOe [elicTBHE 3APRAOOCE HI OOMNIO-

11alotiero IKpaia NPHXOANT 11 TOMLKO B BHAC OOLYIHX
3ANA3NLIBAILLAY BOJH OTPaMeNHOro CEeTa, Ho M B Blae
onepexalniuX BV, 4T0 3aKOHBI B3apMoaeHcTsus pac-
npocTpansioTea He toabke ha Gyayuiee, o w Ha npoum-
soex. K atomy spemeni f Okl e B A0CTATOMHON Mepe
(huankoM, yroOw He crasathk: «Hy Her, 370r0 He Mmoxer
G6uiTey. Benn ceropun nocne Jinmureima w Bopa see u-
SHKH 3HAWT, YT0 HHOrEA HIEed, KaMyulascsd C [epBoro
H3MVIAJIA COBEpLIEHHO NApajokeanbHofl, MOMKET OKA3ATLCA
Apanniibioil moche TOro, Kak Mul pasGepeMcs B Hell
A0 Menwuafiuipy nogpolGHOCTeH B 4O ¢aMoro KoHlla #
pafinem ee cBi3b ¢ sxcrnepumentoM. Tlostomy nepenek-
THBZ HCNOJIL3OBEHHA Onepemdalonix BOJH AR nﬁpar-
Hore pelicrens, T. €. pewenns ypasHenuun Marcesesna,
KOTOpHM HE MOAL3OBASHCL B (PH3HKe MO ITOTO, Gecno-
KOWIa Mens ue Gonbite, Hem npod. Vunepa.

[Tpod. Vanep Henonb3cBal onepexaruiie BONHH AN
TOro, 4TOOH obpathoe JIEHCTEUE BO3HHKANO B HYMHOC
BPEMH. 2 34aTeéM NPEMLITOWHI BOT HTO. Ecann 66 B morno-
aonem Ikpatic ObTo MHOTO CKTPOHOB, Y Hero Bh
Obt onpeneienebilt Kos(puHenT NpenoMieHns n, B pe-
BYABTATE WCTO Y 3anasfAnBaloliX BOJH, FeHepHpyeMbiX
ui:'rommuum. MNpy NpoOXoH/AEHNN Yepea sKpal HECKOABKO
paMmensiacs Ol fiHHa Bodind. Tenepn, ecii nOpeanofo-
HHTE, HMTO ONEpeKalolule BOJIHE OTPpaMamTcsd oT No-
plollanmero cnos Ges npejnomaenus  (novemy? — ne
3Hal, NPOCTO MPEANOJOMNHM, YTO OHH lie NpenoManioTes,
# BCE TYT), TO pasHOCTL (A3 Mexay OTpaseHHoi H
Hexonuolt povinamy Gy/ier NOCTOSHHO PacTH, TaK uto pe-
ayasTupyoulee obpatioe neilcteHe GYAeT BHNIALCTH, KAK
GynTo OHO onpejensiercst JMIL ¢J10eM KoHeuHoR Toa-
Utiiiel, ero meppoit Boamopofi somoil. [Townee rosopa,
C/0eM TAKOH TOJMINIKHB, H& KOTOpo# cusur (a3 B peule-
CTBC 3HAYHTC/ALHO OTARNEETCH oT Toro, 4rto Omuo Ou B
pakyyme. 1o toaunHa nopsaka A/ (n—1).]Hen mesinlite
BJIEKTPQ].[DB B STOM CJlog, Tém Meiliblle 6)’JIET BRAGH B
obpartHoe AeHCTBHE KawIoro 3NEKTpoHa, HO B TO e
BpeMst TeMm Tonule GyAer CJOH, 3aMETHO BAHSIOWNI na
HCTO‘UIHI{. TaK KaK ueM MeHbllg¢ B HeM B.ﬂEHTpOHDEI, TEM
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MENBLIE OTAHYELTCS OT eAMHHUL ero Kosgpuument npe-
nomaenus. Yem Gosblre 38pRj KaX/I0r0 H3 3THX SJCK-
rpotos, Tem Oojbiuie ofpatioe jelcTBME KaMKIOTO L]
WX, HO B TO e BPEMA TCM ToHbLIe 3(hdexTtHRIbL cAoi
OTpaXKEHNs, TAK KAK 370 MpUBeJIeT K pocty KOsy pen-
74 npeaomaennsi. M korna e oueuman 5v0 obpatiioe
peficTsne Ha MeTodiMK (BRmuCamAN ero, ne obpalian
BHUMANES 8 TOUHEE SHANCHMS YHCAOBHIX KO3(QHLUMEH-
TOB), OKasagoch, 4TO OHO COBEpPIIEHHO HE 3ABHCHT OT
CcBOHCTB 3apanos, o6pasyonus OKPYXKAKOULE  Norio-
matouiui skpan. bonee toro, okasanock, 40 M0 CBOEMY
BUAY 3T0 ACHCTBHC BRIOANE MOMET NPEACTABAATE COGOR
CHTY POEKLHH H3JYHEHHSH, HO HAM He YAAJ0Ch yCralo-
BUTH, APABUABHO JIH OHO 1O MNOPS/AKY BENHUHHEL [pod.
Vuaep orocsian MeHs A0OMOH, MOPYUHE B TOMHOCTH Bhi-
ACHITE, B KAKHX OTHOLIEHHSX HY#HHO CMCIUHRATH Onepe-
HAOUMHE 1 3aNa3AHBEIOLLINEe ROMIE, A TOro YTolK A0~
GUTLCH YMCNEHHOTO COBRAZCHMS, & Toene 3Toro foeMoT-
pert, kak obctont Aeno ¢ spexTamp  ONepeAHenis,
KOTOpHIC Nlo/KHE Habalofarkesn, Korna n o6Hu 34pRI
HaXONTCH OUEeHEL GJINBKO K HETOYHHRY. enb ecliil Bee
3apAAE TeHEPUPYIOT He TOALKO 3anasjbiBaioiue, no H
onepexanllue BosALHCTEIA, TO NOUeMy Gul 3TOMY BpOG-
NOMY 3apsily He pearnpoBath Ha OneperRaiiic BOME
OT HCTOYHHKA?

e VAGAOCH BHSACHUTE, HYTO NPaBHALILI PesyisTaT

noAyHaeTest B TOM CAydae, Korja onepexaiollee W
3ENABAHRBAKIIIEE O3, TEHCPHDYCMBIE KaMALM HCTOu-
fiHkoM, 6epyTCH B paBHRX Nponopilisax (. . korna Ml
noskayemes Tem pemeniem ypasnenuit Makcpenna, ko-
TOpOE CHMMETpHUIIO BO BpeMeny), w 4To mpHinhd, no
KOTOPO#l MH He HAGNIO/laeM HUKAKNX ONepexaloniix atp-
dexror B Touke, GANSKOI K HCTOUIHKY, HECMOTPR 11a TO,
YTO HCTOMHMK TEHEpHPYET ornepexxaloliee noje, 3aKmH0-
yaerca B caenyiomes. ITpencrasesre cebe, NTO HCTOMHHK
oKpy#Ken chepHuecKiM NorAouaoiuM IKPETOM, pacno-
NOKEHUGIM B ACCSTH CBETOBHX CEKYHIEX OT HEro, H 4T0
npoGuLil gapRa HaXoauTes Ha PACCTOSAN B ONHY CBE-
T0BY10 CeRyHaY crpzpa or werounuka. Torna stor npob-
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HEH 3apAa HAXOMHTCR WA DAcCTORHUR oauTnauary ce-
KYRA OT OfAHHX YYa8CTKOB 3KP&Eia W ToJbKO B AEBATH
cexynnax or Apyrex ero yudacrkou. Jdeficrape nerodumka
B MoMelT [=(0 BHISHBACT PEEKLNIO 3APS/IOB 3KPEHA B MO-
meut =+ 10. Ho onepexatomee BAHsiHiE ITOR peakuyi
MOYKET ACHCTROBATE HA NPOGHEIR 32PsifL HE LeNLIX  OANHNE-
JATH CeKYHA paubnie, T. e Haunnas ¢ f=—1. A seas
UMENHO B 3TOT MOMENT B MECTO pacnogodienns npobHoro
sapane NpPUXeAUT TPHAMARA onepeXaiiian Boala oT Hes
Tounuka. Tak Bor, OKASHBAETCH, YTO BAUARKA 3THX BO3-
ACHCTBHI OAHHAKOBE MO BEJAHYHHE T TPOTHBONOAOHCHLL
HO 8HaKy, TaK 4ro onn B3apMmuo yuuuroxatores! B Go-
Nee MOdMIEE MoMenT Bpemeny [=--1 mosnehcTpus ne-
. NOCPEACTBEHNO OT HCTOYHHKE, ¢ OfHOI CTOpONH, 0 OT
SKpana —c¢ Apyroil, copa paniel no BEAHUMIE, L0 HA
70T paz HX 3HAKH COBMANAIOT, B PE3yJILTATC HEro OHH
CKAAMABBAIOTCH W TPEBPAMIAIOT TOJDBHANYIC 34anasjli-
BAIOILYIO BOMNY OT HCTOUINIKA B BOJIY, COBNAAAIONLYID C
NoaHCH 3anasnsBaloel toatoll npemned TeopHu.
Takum ofpasoM, cTalo HcHO! CCNH NPEANOIONKHTh,
YTO BCE BOZNENCTBMS ONHCHIBAIOTCR NoaoRHHoll onepe-
 JKAKUIET0 B NOJOBHEOIN 3a0A3/NBAIOUIET0 PeLIes Ypas-
nennit Makeseana i MTO BCSKHI HCTOUNIK OKPYMKEN Ka-
KIM-TO MatepuanoM, NOrJolalolinM Bech HenyckaeMmbiit
CRET, TO TOrjla NOSBJICHIE PeaKUHH H3NyuYeHuss MOIKHO
OBRACHNITL NPAMUN TeicTBIeM 38108 NONOWAIEro
palia, oxasusaowny obpaTHoe AelcTBne Ha HCTOMHHK
C/ICTHOM CNeQeIRATOHIIX BOJH,
Ha 10, wroGu npoBepiTs Bee 370, YULTH MHOTHE Me-
e, Mue nysuo OHI0 noKasath, WTO Peayabrat ne
aapucir o7 GOpMbL IKPAHA 1 APYIHX NOAOOHBIX (PaKTo-
OB, 4TO COOTHOIIEHHA OKE3HBAKTCA coneplienio npa-
ABTHMH B 410 3QQEKT oreperKalonux BosaercTani
TRUTEIRII0 Heyesaer Bo peeX cayuasx., Mu mewann
Gonee yoenure/nine JOKA32TENRCTBA 1 crapasuch
K MOXHO Aydile YACHHTH cefe, Ha YeM JepHutcs Ha-
i reopnst. Ho we ecrany yromanrs sac nojpobHoCTAMH.
38 TOro, MT0 MLl NOTL3OBANNCE ONEPEIKA UMM BOJ-
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PelINTL OAHN 32 ADYTHM, NOKA MH OKOUMaTES Lo e
yOenuaHeh, YT0 B HaNEH Teopur AefcTRHTeAEHO He GhAo
IIHKAKUX Jornyecknx norpeiinocreit. Ona Ghira BnofHE
yACBACTBOPHTCARNGI.

Kpome 1oro, Mbl BHACHIIH, 4TO BCE 3T0 MOWHO chop-
My/nRpoBaTh €e M N0-pyroMy — € HCNONBEI0BEHHEM
npHHitina fnaumensiiero gefersun. Iockonsky Mot nep-
BOHAUANLHEI OAAH COCTOAA B TOM, YToORI ONHCHIBATE
pee HENOCPEACTBeHHO ¢ TOMKK 3PeHHA ABIBKCHNs YaCTHLL,
MHE XOTeJ0CHh MPeNcTaBHTE 3TY HOBYK TCOPHIO aamke e
ynomuuas o nonax. Tak por, Ham yaanock HalTH Takoe
BHpaMeHne 1aa JAeilcTERs, YYUTHBaILIero ToMbKO JBH-
MEHHE 3apAJIOB, YTO Cro BAPHALWA NaBana ypasHeHH:
ABIAKENNS ITHX 3Epsaon, D10 peipaxenue ais aeficTung
A mmeer pun

A= E iy J. (A?LX:J'J': dﬂ; + -:!2- E f"f‘.\ 54
: i"izf
o ‘[ I ﬁ(f%}) X,f(ﬂ;) A',]f (tl})dﬂf drr.;, (D

rae
Ty = [ X (a) — X (@] [Xi @) — X[ (@),

o] o 3
A (@) — versipexmepnntil  pajgnyc-sektop - RACTHLE
Kak gyuknus negoroporo napamerpa @, a Xy(1)=

= d X\ (0))/de;, Tlepsriit wnen SToro BLIPAIKENHA — 570
JpoCTo HUTErpan oT cobeTBeRIOr0 BpeMent, oGryioe nefi-
CTBHE PENATHBICTCKOIT MeXauukn CROGOANLIY YACTHI C
Maccoll m; (Kok oObIYHO, 30€CH NPONIBOANTCH CYyMMHO-
EdIHE 1O MoBTOPSIOmMMCS unaekeam ). Bropoii ke
HACH OoficklBaeTt QHBI(TDH'-[CCKU'E BaanMo/ieficTnne Sapﬂ-
JLOB, C)‘MMHPDBEHHB TPON3BOANTCA 10O BCCBOIMOMHEM
napam 3z2psfaoB (MHOKKTENs Yo pBEten aAs TOro, 4Ytobi
KaXCAy10 napy YUnTHIDATL TOALKO OIRH pas, a 4jaen ¢
=] or6pouied Jus Toro, UrobLl HCKAOYHTE deflcrone
3apPA/ICE HaE caMux ceGs). Baannmoneilctene npeacrasneno
D GHAC ABOINOTO HHTErpasna oT JeAbTA-QYUKIHH OT
KBanpara npocrpancrpelo-speMennére wureppana /2
MEIY ABYMS TOMKaMN, JEHKAIMMH Ha NYTH HHTETpi-

E—
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posanui. Takum ofpaszom, o B3auMoACICTBHH MOIKHO
TOBOPITE TOABKO B TOM ¢Jyyae, Korfga STOT HHTCPBAN
ofpauiaercs B Hydab, T. €. KOrjla oiHil M3 3apijoB Ac-
HHT I8 CBETOROM KOHYCE Npyroro.

Baaronaps tomy yto B3auMoneicrere OHLTO NpHHSTO
TOMHO HANONOBHHY omepexalouinM I HanoJonjHy 3anas-
ALIBAKIIHM, OKa3anoch BOIMONHDIM cqmpmymlpnﬂaﬂ:
Takol OpHHUNT  HEHMEeHbIero nefieTBus, KOTOPHI e
YAHCTCA TOAYMHTH, CCAH CHNTAThL B3AHMONSHCTBME NHUIL
3anadnbiBaIonim,

M7rak, B clodb npocToM BRIPAMENIW comnepiManals
BeA KAaccHueckas saekTpomunamnka, OHo Burasieno
oueHb XOpoIuo, W notomy, Geaycaosilo, OGLIIO BEpHEIM, MO
kpaiinen mepe s nauunaolero. Odo aproMarTiiecki
AABAND HANOJACBHHY OMEPEIRADINE H HANOJOBWNY 3a-
nesabBaowe Bosaelicrogs, ¥ npurom Gea BesikUX nNo-
seil. OT6pocB e TICHK ¢ i=j, §i TeM CAMBIM HCKIK0-
UHA caMoflelicTENE, B Teneph yike ne Obio Geckoneunoil
coberpeniol sHeprad. A 3nauauT, 970 # GEINO JKeNaHHbIM
peilieHueM npﬂﬁﬂEMh!, OCEOGORITAIONLHK Ri 8CCHNCCKYTD
NEKTPOANHEMHKY OT ef GecKolevtoeredl.

Koneutio, cciii BAM OUCHL XOUETCS, BE MOKETE BOC-
CTEHOBHTL NOAS B MX NPpABAX, HO TOFAE HYIKHO CACANTH
3 BOOMH TONHAMY, TEHEPHPYEMEMH BCOMH HACTHILAMI N0
oraeashocrn. [leno B Tom, YTo NpH ONpEASIENNH TONR,
JCHCTBYIONIEro Ha AaHHYIO MACTHUY, HYHKHO HCKAOMHTE
noje, conasaevoe e camoin Enpnoe ofuee noae, cym-
ME& BCCX HHAHBHIVANBNLIX, YIKe le roaunocs. Takas e
Wnen OHAa BHCKa3dada pallee PpenkeseM, 0 nosToMy Ml
Haspanu 5t noas — nonsmy Ppesxens. Hawa teopun,
']"-ﬂﬂ‘b!ﬁﬂﬂlllaﬂ JNIE Ha&liMﬂ}lUﬁL‘TBHD MEe Y pasnumn
yactuiamy, Geina skeusanentiol teopud nodei Ppen-
Keqis, MenonL3y'olleli anonoBiily onepemaiouiie H ia-
AOAOBHAY SATASAHBAIOIHE PCIICHNS,

14*
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C amu coboil HanpalIARAAWCE PASHHE HUTEPECHHE
BHUOH3NMEHEHHS SJekTponriaMuky. Ma pasofpani
MaccY TAKHX BHAOHIMEHCIHI, N0 f PACCKANKY BAM TOALKD
o6 oninoM. Minea Guna B rom, yToOH aeabTa-QYyHKUHKO B
BHpaMKEUHH Aa% BI3ANMOACHCTBHH AMEHUTE KAKOU-TO
apyroit dpynxuneit, ckasen [ (/i;), koropas sospacrana
Gul B ny.ae ne Geckoneuno Gulerpo. Bmecto toro utolhl
NOAYHHTE B3aUMONEHCTRIIC TONBKO TOoraa, Korna HHTEPB&.H
MEMILY ABYMS 3apdAgaMif TOUHO DEBCH YN0, MBI MOLCAH
ol 3amennTh GecKOHeYHO OCTPYI0 nedsra-QyHRuMe. or
1% yakum, no konesnsim nukoM. Ilpeanonoxim, Hanpu-
Mep, 4o f(Z) sestnka ToAsKo B HEKOTOpPOH Manoi okpeeT-
HocTH HyAs Wupunoil nopaake @ Toraa B3anMoaei-
cIBiHe MEXY 3apsiaMin dactynnr Vake npn T2—R2, rpyGo
roBops, nopsika a?, rne T—pasinna Bo Bpemeny, 8
R — paccrosie Meacly 3apsiaMy B npocrpaicrse. Mo-
JKeT NOKA3ATHCA, MTO 3TO NPOTHBOPCYHT OTHTY, HO CCAR
paceTosHie O JOCTaTOMHD MAano, CKaxxem NopAARa
1071 cpm, 1O OKasWBacrest, YT0 SanasnblBalHe MCH-
craps T, rpybo ropops, pamsno (R*+4%)% waw, ecin
R unamnoro Gonswie a, npuGmpkenno pasto R=a0%/2R.
A\ 3TO BHEMHT, UTO OTKAOHCHIE BpeMeHu 1 oT wICanuHoro
¢ TOUKH 3DEHHA MAKCHEAOBCKON Teopuil 3natenus R tem
MeHLlie, yeM Janblie paavecenw snektpond. [Toatomy
HO BCCX TCOpUAX, HCNOJLIYEMEIX JLUSH pacueta releparo-
poB, nesraTesell u TOMY NOLOGIOrO, W AaMe nns aua-
anza ainboro JEcnepuMenTa no 3-HEKT]]!]JIIII!3MHKE-, BO3-
MoMuoro Bo Bpemena Makcoenna, we Gyaer Hukagux
norpevoctedl, ecan a pulbpats nopanka 10 ca. Bean
npaxe ecnn R noprake | cm, oumGKka B seapunne T He
npessiaer 10720, Tagum ofpasoM, okasanoch Takme
BO3MOMHBIM BHECTI B TEOPHID HECAOMHEE yaneuelus, ne
napyius npu SToM ee cornacus ¢o Beemy Halatone-
HHAMH KAACCHYECKON snexTpoadiaminin. Y nae ue Guwo
kaKuX-a1160 KOHKpPETHHX coolpaxeniii o ToM, KaKylo ke
AMEHIo YHKIHIO HyXlo n2:6path B kavecree f, Ho 910
Obiia HHTEPECHAR BOAMOMHOCTD, KOTOPYIO HE CAeloBalio
BHNYCKATH H3 BHAY, PA3pataTLIBAn KNANTORYIO SACKTPO-
ANHAMARY.

Kpose foro, nam npruto b rosony, 1To ecan Gu mu
TaK B nocrynuan (r. e. samenwan & wa [), To yme me
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eMoray Grl BOCCTaROBKTE B CYMME HNCHB € (=], TaK K&K
TCHEPL. OHY ORUChIBAAN OH HHBAPHAHTHHM C© PEIATH-
BHCTCKOI TOMKH 3penus ofpasom KoHeunoe ncilersie 3a-
pana #Ha camoro ceOs. Moxno Orno aake TOKA3ETH, UTO
ecnd Obl MBl TEZK caefany, ocHoBHMM 30QEKToM TAKOIO
camoieAcTRUs (Dpi He camiKoM GOJBIIRK yeKOPeHHAX)
Ouino Ob u3meHeHne maccs yacruud., Torja aawe ne
ny#uo 60 G BROAHTH CHCLHAALIO HYJCH, COAEpPIHKA-
it Macey M. Boio mexanHMeckyl maccy MOMHO GHAD
Ol pACCMATPHBATE KAK PESyNLTAT HMEeKTPOMATHHTHOTO
B3AHNMOJICHcTRIS 3apsfa ¢ camuy coboit, Takum ofpa-
30M, NpH XKeaaHuy Mel Moriu O MOCTPONTE JIPYTYHO
TEOpHIo ¢ cule Oosiee MPOCTHM BHpaMenneMm ans JeH-
ereus A. B supawennn (1) coxpaunmies 6u1 anuib BTO-
poit wsell, cyMMupoBaHKe NpoBoAKIOCE OLl M0 BeeM @ H
f, a d-Gynkiuo HyKno Guso OW 3amennts wa [ B Ta-
Koit npoctoft gopme MOKHO GHA0 GH NPEACTEBUTE BUKD
KAACCHYECKYIO INICKTPOAMHAMHKY, KOTOpas, ew ocTa-
BHTH B CTOPOHE TEOPHI) THrOTEHHS, COCTABNNET TPAKTH-
MeCKH BCE CoflCpiKalie KNaccHuecKoil HIHKIL

XoTts 910 ¥ MOMET ROXOAHTE HA OYTAHKIY, A OOHO-
BPEMEHND WANaralo HEecKOAbKO PATHUHEIX BO3MOMHEIX

teopnit. Jleao B ToM, uTO TOrfia BCC 3TH TEOpHH mpen-

CTERIMIMCE HEM OMIHAKOBO UCHHEIMH, ¥ nac Gelio H}E?
CKONMBKO BOIMOKILX crocobGOB yeTpancHus Tpyanocrelt
KAZCCHYECKOH nekTpoaunamuky, ® aoboil u3 Hux MOT
OKaaaThes XOpPOWMM OTAPEBHHM NYHKTOM AJA NPeojo-

JleHns 3arpyanenyil KBANTORON SACKTPOJNHAMHKL.

Mue xoreaocs Gl noAMepKHYTh, 4TO TOF/A # YIKe Ha-
Yan npuBbikath K (GH3HUECKON TOUKE 3peiins, oThuunoH
or oOuenpnuatofi. Kak npasuno, o6uino noapoGHo He-
CABIVIOT PA3BHTHC NMPOLECCOB BO BPEMCIH. Hanpumop,
3iias COCTOAHHE MOJd B HACTORULHIT MOMEHT, Bhl MOMETE
nps nonoilty  audgepeniuanbHEX  YpaBueHuil onpese-

QTR €ro COCTOSIHME B CHEAYIOWLRN MOMEIT BpemMent 1

taK najice. DTOT MeToNl, METOA AHHAMMYeCKHX Andipe-
penliuanbHBIX ypaBnenuii, B najbpnefinen 5 Oyay Mask-
saTth metonom Damunstona. ¥ Hac e GLAO HETTO [ria-
apusep, 8 ypasnensn (1)}, wro xapakrepniosanc cpasy
Bech NyTs B npoctpancroe n Bo Bpeieid. [lopencnne
NPHPOAE MBI OTPENEAATH, YKasulBas, uT0 €€ npocrpan-
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cTBEHHO-BpeMeHiOH nyTe B wenom o6nanse’ TAKHMH-TO
I TEKHMK-To ocobennoctAMl. B cayuae aehcreus puja
(1) ypaBHeHus, nonyueHHwe B PEIYIbTATE BHYHCHEHHA
BEpHALHE OTHOCHTENLID Xll(a;). COBCEM He Tak-1o npo-
CTO npuBectTH 0OpaTtio K BHAY, NTPHBHYHOMY AJIA METOAA
Mavuawsrona, Ecan BH XoTHTe nos30BATECH B KaHeCTBE
NepeMeHHEX AHIE KOOPAUHATAME MACTHIL, TO Bl MOMETC
roBopHTL 0 Xapakrtepe tpackropuil. Ho xapakrep rpack-
TOPHE OAHOM MACTHIE 8 AaHiklil MOMEHT BpPeMeHH 3a-
BUCHT OT XAPAKTEPE TPACKTOPUH NpYrofl vacTHlll B co-
Bepienno apyrofi Moment spement. Ilostomy, ccan phi
NONHTAETECH BOCHOABIOBATECA AnddepennyansnbiM cno-
cobomM onuHcanus, YKasuBas, KaKoBO COCTOSHAE YacTHil
B JIaHHEI MOMEHT H K&K STO COCTONHIE OTpa3nTes Ha
Oyayllem, T0 OK&KETCH, YTO STOFG HEibasi CACNaTh, YHH-
THIRESA AMUb COCTORNHA YacTHL, TaKk Kak Gynyiuee Gyaer
SARUCETH OT TOro, Yro GRNO € YACTHLEMY B NpoLLIOM.

B cpAai ¢ 91um Bam nonanobites MHOKECTBO «yuet-
HO-PETNCTRALNOIIIBIX? NepeMenHuX, uTo6H yyecTh, Yem
SaHiManHch Baly MACTHUL B npounom. Takue nepemen-
Hble HasHBAWT nodesuvy. Las voro urebwu Ba moram
YOCTAHOBHTR, UT0 GYAET NPOUCXOANTE B AadbHeliiiem, Bam
0BA3ATEABHO NPHJIETCSI TOBOPHTE HE TOJBKO © Tenepeui-
HEM COCTORIMM YBCTHE, HO M O TENCPELIHEM COCTOSHMI
noast. [py eantoit e npoerpancreenno-npevenndit gop-
MY/JHPOBKE TMPHHLKNE HABMEHBIUIET0 JCHCTRHS NOJe He-
YE3ACT, MPERPALLASCH BCETO JINML B COBOKYTHOCTE «ydeT-
HEIX» MepeMennsiX, neoOxomumulX npu metope Tampns-
TONE,

Taxoft marosn na Bemn Aan Ham oann noGouud)
nponykr. Onuaxisl & acnupantypy s [lpuncrone mue
noasouns npod. Viuaep n ckazan: ¢Peinman! S anamo,
noMemMy ¥ BCEX ICKTPONOD OJHHAKOBEI 3ZPRIL 4 OfUNE-
kopan maccar.—«lTouemy xe?»—e«lloromy uto Bee sro
O1HH B TOT Xe snektpor». M 3arem ou Ty We no te-
Actory oGbrcnun: ellpencrasbre cebe, 4to Bee MUPOBHE
AHHAK, KOTOPHIE MH ¢ BaMH OOBIMHO paceMarpusanu
paHslie BUYCTHPCXMELHOM (MPOCTPAHCTBO—BpeMs) npo-
crpancTee (BMECTo Toro wroOH CACNuThL JMHlib 38 Padns-
THEM TPacKTOpHil BO BPEMEHIl), 3amyTaHK B HEBEDOSTHELT
ysen. Paspexenm sToT y3ed nA0CKOCTHIO, COOTHETCTRY IONLEiT
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nekoTopoMy uKcHporannomy momenty spemenn. Toraa
ME YBHIAHM MHOMECTBO MUPOBBIX JuHHEIL, H oHu GyayT
COOTBETCTROBATE MHOMECTBY SACKTPONHOR, MOpaBaa aa
omoi orosopkod. Ecan onur o1pedok Tagolt numun Gy-
AT COOTBETCTBORATL OGHYHOMY S/ICKTPOHY, TO na apy-
roMm oOTpe3ke, MO KOTOpoOMY OH HOATHTCH Ha3lafg, N0o
KOTopOMY OH BOBBpAulaeTeH H3 Ovayidero, Oyaer obpat-
Hulil 3Har coGerBeHHOro BpEeMEHH — cofCTRENHON 4eTh-
[}Exhll’pllﬂ]'t CHOPOCTH, a4 3T0 SEBHBASCHTHO HIMEHNSHHIO
aHaKa sapana. Jpyramy cloBamH, 5Ta YECThH TpaeKTo:
pud Oylletr ONUCHBATL NOBCICHHE noautpona». — «Ha,
npodeccop,—roBoOPI0 A,—TNO03NTPOHOR BELL HE CTOALKO,
CKOMLKO snertponors. — «Hy, moxer, onu cupaTany B
npoTonax Wy cwe rae-Hudyaes, — ronoput oH. Hoaxen
ﬂpﬂ:il{ﬂ'l‘hcﬂ, K ero [jaee o TOM, MTO Bee S.WEI{T[)D].IH 370
Ha camMoM Jejie RCero OfHH INEKTpoH, § OTHOCCH MeHee
Cepheaio, NCHEIH K €10 HACE O TOM, 4TO (I03HTPOH MO~
HO TpeaCTERNTE cele NpocTo-HaNpocTo Kak 3JeKTpoH,
poanpamaonuiics u3 Gyayliero B npoiuaoe no oGpat-
HEIM YUACTKEM MHUPOBHX JHimil. Iy, BIOPYW HACK §
npoeto yxpaal

B ofiem, Korna # paaolpajcs BO BCEM STOM, Y Meits,
Kak y ¢u3uka, okasanock JiBa HEHHBIX npHoOpPeTeHHS.
Bo-nepBrIX, fi Y3HA MHOTO paaiuMuEIX cnocoboB sanucH
3aKOUOE KNacCHyeckoil MEKTPOAHHAMIKY, COBepLienlio
pasnoe HX MaremMarHieckoe BHIpaMeHUE. 1 mayunncn
ofncupath o6BERT neeaefoBanua seeni cnocoGami. Bo-
BTOPLIX, Y MEHS BepabOTanach CBOS TOUKE 3pCins (enn-
Has (pOCTPENCTRENHO-BpeMEHAR TouKa 3peis) W npe-
gefpeikenne K FaMuihTONORWM METORAM Onicallin ha-
AHYCCKHX ABACHHI.

3necs mue sorenock GH NpepBaTh CBofi pacckad i
cfenate onto 3ameuanne. To, UTO SAEKTPOAHUAMUKY
MOYKHO TOCTPOMTH CTONBKHME  PasininbiMKe  croeoba-
MH, — Ha oclose ndepepennantnby  ypapaennii Mag-
CBCIZIA, HA OCHOBE pPazflunbix NPHHLHNOE HAUMEN&IIETo
MefioTBun © (OARMH, Ha OCHOBE PAINNUTHEIX OPHHUNNOB
papmensimero jeflicteus Ge3 nodedl, BCEMH PA3THYHLIMH
cnocoGamy, — 06 aToM A 3HAJ, HO HHKOTAa He noudmMan
groro A0 konina. Mue Bcerja gasafock CTpanieiM, Y10
camue Qynaaventasbiibie 3akoust QU3NKN rocse TOro,
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KAK ol VIKe OTKPHTH, BCC-TAKH JONYCKAIOT TAKOE 1ie-
BEpOATHOE MHOrooGpasue GopMysHpPOBOK, 00 nepsomy
BNCUETACNMK HESKBHBAJNCNTHEIN, W BCE e TAKHX, YTO
nocae  onpencqaelnnX  MATEMATHUCCKMX  mMaHunyasuui
MEXAY HYMH BCerfa ynaercs Hailtn B3aumocsnss. Ilpu-
MED TOMY KBENTOBESI MEXAHHKE, D OCHORY KoTopei MoX-
o nosomuth w ypasiciue Ulpennnrepa, u dopmaiusm
IeilaenGepra. 1 ne 3auan, yem 370 MOXKHO OOLACHHTE —
STO OCTACTCS JINA MElf 3araakoll, o # Mo3Had 70 Ha
¢poeM colierbesnom onsite. Beerna momkno ckasats 1o
e caMoe fo-LpyroMy U Tak, WTo 570 OyAeT COBCEM He-
noxoxe Aa 10, RAK BH ToBopmIy o6 srom pausme. § ue
3naw, B UeM tomy nphunpa. Mie aymaercs, uro 3aech
KaKHUM-TO  OGPa3oM  OTPAXKAETCH MPOCTOTE  ApHpOJibL
Yieepraene spoge (popMysuponki 3akona obpariisx
KBAAPATOR [(PEKPACHU MOMET OLITh BHPANKEHO vepes
petentie ypasnenns Ilyaccona, a sro cosepuicnso uioit
enocoB, untem ne nanoMunalui npexnero. f e anaio,
HTO 0NN 03HAYETE 5TO Keganie ApeRpois BuiGHpaTh
Takue mobonkTibie GOpPMHE, HO, MOKET Obith, B ITOM
coctout onpegeacune npoctoTil. Moxer Owith, BelL,
apocTa TOALKO TOrfa, Korna ee Moixkilo HCHEPITBIBATO-
UM 06pas3oM OXAPAKTEPU30BATH HCCHOMBIHME pa3THY-
HLMH cnocoGamK, e He 3uas, Y4To Ha caMon jehe Th
FoBOpPUHITE 0G OMIOM 11 TOM KE.

T enepe 7 Guist yOexen, ¥To pas ym Mu palpeuriin

npobaenmy Kaacenuecioit saexrpoannanikn (M B nos-
HOM COOTBETCTBUN ¢ Moell nporpammoil spemen Maca-
HYCETCCKOrO TEXMOAOIMYCCROro HMUCTHTYTA, T. € OrpaHu-
YHBAACH JHUIB NPAMEIM BIauMOfENCTBHEM MeXay wac-
TULAMIL, TAK 4TO NOHKTIE NOJS OKAZHDACTCA HOIYAKIBIN),
T0 NAAbIe fAaBepusika pee GY/eT B NONHOM NOPSIKE.
S1 Guun coreplientio yBepen B TOM, MTo Mie ocTanoch
TOABKO NOCTPOHTL KBENTOBYI0 TEOpHIO, anaioriyiyio
KNACCHIECKOM,— A TOrla Bee Tpylitoetn Oynyt pas o
HEBCeI/la PASpEILCIL.

Htak, neno cTosno TonbKO 3a Tem, YroGH HOCTPONTL
KRANTOBYIO TEOPUIO, KANACCHYECKHM aNaloraM KOTopoil
cayanao Gut suipamenne (1), Ho yrmsepeansuoro

}
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cnocoba  NpeolpasoBanis  KhaccHyeckoll Mexanuky B
KBAHTORYIO TCOPHIO NE CYILCCTRYET, XOTA OOJBLIMHICTRO
yueGHNKOB K NHiTaeTes yoeanTs sac g s1om. B yueGnukax

BaM TOBOPAT, UTO HyXKHO HaiiTy 000GIEHHLIE nepemel-

HBC, BMOYABCH, ¥ 3aMenutk ux onepatopom (b/i) (A/dx).

Ho mue-tro werge Guo B3ATE PMUYNLCOB, HX Yy MEHS

npocto He GuAO.

B nyxe kBanTosOil MCXanHki Tex muedl Gun0 3ampich-
BATH BCE Npd NOMONIH 3HAMEHHTOro METOILa lamunsro-
Ha—B BHAE JpPCPCHUHANEHOIO YPABHCHUS, ONHCLL-
BAIOILET0, KaK M3NMEHAETCH BO BPEMCHI BOANOBasA (ByHK-
uust, ) coaepikaitero onun oneparop ff. Korna knacen-

HeckyK H3HKY MOMAO crecTH K dopme lamuanrona,—

ace npexpacto. Ho npuuiun nanmensilero aeficTeug He
AONYCKACT raMuALTOHOBOH (hopMyAHPOBKM, ecau neiict-
BHE JABRCHT HAE TOJLKO OT KOOPAHHAET H CKOPOCTCH, H3-
MEpeHHKIX B ONHI H TOT € MOMEHT BpEMCHH, HO H elle
or uero-nuGyas. Ecny seficrane HMeeT BHA MHTErpana ot
HexoTopuli (hyHKuHE (KOTOPYIO OOHNHO HASHBAWT Jjar-
paliKHanoM) cKopocTeil H KoopanHaT, cooTBeTCTBYIONHX
OJLHOMY H TOMY Xe MOMEHTY BpEMEeH,

§= [ L& xat, @)

0 MOXKHO HBUATE ¢ 3ITOCO ﬂﬂrpﬂﬂ'ﬁ(HﬂT‘la., HaiTh TAMHIE-
TOHUAN H 34TOM NOCTPOHTH KBAHTOBYIO Mexanuky Gonee
uan medee opdosHayno. Ho B namem cnydae B gopmyne
aas neticrsust (1) ocnoBHLie nepemMeMHbIe, KOOP/UHATE,
COOTBETCTRYIOT IBYM Pa3HBIM MOMeHTaM BpeMeHl, a no-
Tomy OO He ACHD, KEKMM OOpEZOM NMOCTRONTL KBEH-
TOBOMEXAHIYECKHI aHazor Moeil K1accHieckoll TeopuH.

Ho s Bee e uckan penienie B HenpoGopan paskbie
nyri, Oann v3 nux Gua Takeil. Ecnn 661 y MeHs Osian
FAPMOKIYECKHE OCUHAIATOPE!, B3ATMONICHCTBYIONIHE MEIR-
ay coboll ¢ 32nasabiBanuen, st MOr Ol ONPEENHTE MX
HOpMANBHEE MO # APEANOAOKHTE, HTO KBAUTOBAS Te-
OpHsl HOpMaNEHHX MOA A0JKHA OHTL TAKOH e, KaK W
aAsk o6HMIGro OCIIAATOPA, & NOTOM KakuM-10 0bpasoM
BepHYTHCS Hadaj K Hexoawum nepemennnim. Cneaars
STO. MIle YIaNock, 0 f naasedsca o6o0UuiTh pesyaLTar ia
cueremel, 0ojee CAQMKHEIC, HOXCMH CHCTEMBI rapMonHYe-
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ckny oceuuansropos. Ho tyr, K comancHuio, $i cTonK-
nyJest © Tem, 4To Obl40 yie uaBecTHO Myorum. apmonu-
YECKHIT OCULHATATOR CARIUROM I'Ipﬂl.'.”}'; aMell HacTo BH
MOJRCTE BLISICHHTE, YT0 € HUM Gyaer B KBaurToBOH TEO-
P, 1 HE NOAYUHTE NPH 3TOM HIKEKOTO KAOME K TOMY,
K&K 3TOT pesy LTaT MoKHo 0606uINTE Ha ApYrue cHeTembl.

Tak 4re Bo seem srom Ouo MEo HPOKY. Ho on-
HaMH, KOTAA #i Bee ele MydaMncs #Han 97oi 3apader,
i peuina noliTH Ha Beuepunky, «Ha NURO», B TaBephy
«Haccay» B [lpuncrone. Tam e GuA # TONBKO 4TO APH-
exasmmit u3 Esponnt [epGepr Hene, Kotopuil nojicen Ko
mie 3a cranuk. [lo-ennuMomy, esponeiilli ropasno cepe:
e3H¢e HAC, aMePHUKEHLLE, NOTOMY YTO H BCYCpHHKA HM
KameTcs snoalne noaXoasuiM MecTom ansa HayqHLiX pas-
rosopos. Mrak, Hene yeenes psnom co MHoit B enpocu:
«Yem Bul cefivac safnmaeTeck?» HAN 4TO-TO B 3TOM pOAC,
na uro A oreeTun: «llvio nusor. Ho ryt 5 cooGpasin, uto
eMy XoTeJlock Y3HaTh, HaJ ueM fi paboTaio, W % pacckasan
eMy O MOHX MutaperBax co cpoerl sspaven. ITorom s
nosepuyscst kK Hemy u ckasafn: «[locaywaiite, a su ye
ajaeTe Merojisa KBEHTOBAHUA, OTI'lpEBJ]ﬁlOlllCTOC-ﬂ o7 J'[CFI'-
CTRIlSl — KOTI&2 B KRaNTOBOH MEXaAHHRE HCMOJb3yeTcs MH-
Terpan jeficreun?»—cHer, — orserun on, — 1o y Tupaka
ecTh CTATLA, B KOTOpOll ol HCNOALAYET B KBAHTOHON Me-
Xanuke no kpafineil mepe marpamxuan. H nokamy sam
£e 3aBTpax.

s 1

Ha caenyrouwit nenb mMul ornpasuavcs 8 Tpuncron-
ckyw Gubanorexy (Tam ecrb TEKHe MaJenbkiHe GOKORbe
KOMHATH], TAC MOXHo OecenoBaTh), W ol NOKz3a) MHe
sty crarsio. B meit upak yreepiaan caeayiouee,
B KpanTOBOii MEXaHHKe HMEEeTCA HCKIIOTHTCALIO BaM-
Has BeAWUMBE, OCYIIEeCTBASIONES Npeobpazoeatue BoJ-
HOBOIl (Y HKIIN, onpefescunoll o oMl MOMENT BREMCITH,
£ BOJHOBYIO VBRI, ONPEIETCHRYIO B Apyroli MoMenT
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BpeMeni, ne npy nomowr anddepentyaasioro ypagHe-
HHA, @ ADYFUM SKBHBAJCHTHLIM wGpasom, 4To-To Bpoac
HHTErpalBHOTo AAPA, KOTOPOe Mul MOXKeM o6oanadath
yepea K(x’, x) u kotopoe npeolbpasyer BoIHOBYIO (yli-
uwio (%), WaBecTHYIO B MOMEHT Bpemeln [, B BOJHOBYIO
Gynkuuio p(x°), onpepcaenHyio B MOMEHT BpeMmell
{+e. Tar Bot, B ceoeil crarbe [lHpak yKaswBain, HTO
B KJACCHYECKON mexatnke sToil dynkunn K anarocura
pesiHMHHA, KOTOpPas papHa IKcnonente ot Jarpamxians
Lz, x), yMuoxennoro Ha fe y BEMUCHCHIIOrO B npeano-
AOMCHN, WI0 TOYKN X W X' coorBercrByoT Bpemens f
w [+e. Jlpyrimn cnosami, yrseprnanocs, uro K(x/, )

BHANOTIMHO
exp [isL (i’—g_i x)]

Bor sto u nokasan mue npod. Fleae. $1 npouen cra-
THIO, OH MHE ee OGbsSCHWA, I §i ¢npocHa ero: €A yro of
UMeer B BHIY, KOTJa FOBOPHT, YTO OHH AHANOrHMHE?
Ygo snauut aquasrceundo? Kax s1o MoXHO HCOOJNB3O-
BaTh?» — «BH, aMEPHKANLE, BCEraa Tak!— OTBeTHA Npo-
(eccop. — Beerna BE NETAETCCH BO BCEM HANTH Kakyio-
o noabay!» §1 ckazan emy, 4ro Hupak, nomkno GHr,
xOTeN ©KazaTh, YTo omn pasnbl. «Her,— oOGbAcuua OH
Mie, — OH HE HMen B By, 4TO OHH pamlm».w@f-{laﬂ.-
HO, —CKA3an #, — dapaiTeé [OCMOTPHUM, NTO BRIBICT,
eCAR MBEl BX UPUPEBHACM ApYyT APYTY».

Mrak, s npocTo APHPaBHAA 5TH ABa BHPAIKCHWSH, BH-
Gpap B kauecrse mpocTelitiero NpEMEpE ddrpaiauall
pina Mx2/2 — V(x), 1o sckope mowusa, §70 B 3T0 paseil-
cTRO HEOOGXOANMO BRECTH CreunanbHein oGpasom noao-
Gpautuii Kos(hupenT nponopuHoHanbHOCTH A. U korna
51 nomerania syecro K Bupaxeune Ae=t, To B peayie-
Tare [oayuia

P (x !+e}=f Aexp[-{E-L(%—x. x)]nl:(x. f)dx, (3)

g 3ateM H B3AA HHTETpal, noAL3yAcCh pasnoxiiteM B
pra Tsiiopa, u y Mels ROAYHIIOCE YPEBHCHHE lllqe-
nurrepa. ST nopepiivacs k npog. Flene, elie He pouuias
N0-HACTOAMIEMY, YTO Mpou3oune, u ckazan emy: «Bot
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Binwte, npotpeccop, upak xorea ckasars, 410 OHE NpO-
nopunonancnu». ¥ npod. Fene mpocro rnasa noaesan
Ha ﬂDﬁ——OH-BHKBﬁTIM MAaneHRKYIO JEMNHCHYI0 KHUMKEYKY
H Havan OHICTPO CcHuCHBATE ¢ Aocky, rosops: «Her, wer,
9T0 BaXHOC OTKpuitHe. Bul, amepukanuw, scerga cra-
PAeTEChH BHIFTCHNTE, Kak MOKHO YTO-TO HeNOJB30BAETL.
1o oranyuuil enocob penaTh oTkpuTHs!Y S AyMES, 4To
NBITAIOCE BHACHHTE CMblea ckasannoro [lupakom B ero
CTaTbE, & OKE3ENOCh, YTO CAENA] OTKpHITHE: TO, 4To Jlu-
PaK cupTan aHanorHyiLiM, B OefcTRRTEALHOCTH GHio
pasiiuip, Tereps y mMehs noseunack no kpaiined Mepe
CBAZE MEAAY NArpaiKHanoM W KBEAHTOROH Mexanugoil,
XOTH W no-npexHeMy ¢ BoJHOBWMH (PYHKUNAMK H Gec-
KOHEHHO MaALiMH NPHPALLEHISIME BPeMCHH.

NyCcTH ACHL HAH OKOJO TOro. KOTia = Je¥Kan B [o-

cTean B AymMan ofo Beem STOM, 5 Npeacrapi cebe,
YTO e NPOM3OHAET, eCNH A 34X0MY BRIMHCINTL 3HANCHHE
BOAHOBOM (DYHKUHN HCPE3 KOHeUHbIll NPOMEKYTOK Bpe-
MEHH,

A nonxen Gyy BOCOONBIOBATHCH ONHUM H3 3THX
MHMKH renelt €4 noa wHTErpanoM, ¥ STo LACT MAe BOJ-
W0BYI0  (DYHKUHIO [AR  CIRAYIONETo MOMEHTa Rpemenn
I+e. 3arem f MOrYy NOACTABHTE HOAYYCHHOE CHOBA B
dopmyay (3), ewe pas socnonssopatecs AApoM €€k §
B peayabTare MoJyduTh 3HAYEHHE BOAHOBRON dyHKuuu B
crejiyonit momert spement f+2¢ 10 Tak nanee u TOMY
nonobuoee. TMonyuances Gonabilloe Hicso HATETPANGE, KO-
TOpHe NYXKHo Bpath NOCIENOBATEARRO ORHH 34 OpPYTHM.
Kaxnan nonunterpansnan (Qynkuus npeicTABASAA cO-
Boil NPOHIBENCHHE IKCNOHENT, TAK UTO B pe3yabTarte no-
Jyuanack, ecTCCTBelilo, SKCNOHEHTa, MOKA3ATENeM KOTO-
poit Ontna cymma unenos Buiia el. Ho sens L — sto
JIaTparkual, a g HrpaeT poan HHTEPBAJA BpeMenw df,
TaKk 4TO BHMHCAATH CYMMY TEKOTO POda CAArEEMEX —
ITO COBEPUICHNO TO XK€ CAMOE, UTO BLMHCASTE WHTCTpA7.
D10 Be/b OYEHBL NOXOME Ha PHMAHOBCKOE onpefencHie

mnerlaanaj Ldt; pam npocto uysmHo B2siTH 3NANEHMS
NOAUNTErpasLAO GYHKUAH B KaXaolt TOMKE H CHOmUTH
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Hx. Koneuno, Ans ITOFO HAM NYKHO nepeirTy K Npeaeay
npn e—0. TIosToMy 3aBUCHMOCTE MEXLY BOSROBO (ymK-
nMelt B ofluil MOMEHT BpEMEHH 1 BoaHoBoil (yRKuHEl
HEpe3 KOHEeYNLI NPOMENKYTOK BPCMENH MOXKHO TOJYyYHTD
nocpeacTroM Geckoneunoro (n3-3a toro, uto g-»0) unc-
Ji& WHTErpaJioB oT 3KcmouentH e/’ rae S — neiicTBEE,
coorrercTeyiowee gopuyae (2). Hakowew-to mre yje-
J0CH HaiiTH OCHOBHOE BHIpaMelHe NJf KBaHTOBOH Mexa-
HIIKH, B KOTOPOE BXOAHMNO HENOCPENCTBERHO AeiicTRie S.
[Toannee 970 HATOAKHYAO MEHA HE MHCAE o6 aMmdi-
TyAe A4S TPAEKTOPHH: JLIA KAXK/A0H BO3MOIKHON TpPREeK-
TOpUM, N0 KOTOPOH %acThiua MOKET NONACTH M3 OHOI
TOYKH YCTHIPCXMEPHOro mpocTpanctsa B ApYIYD, cylles
CTBYCT CBOS aMIGHTYa BEDOATHOCTH. Jra amMmanTyma
papna &5/, roe S — neficreie £AONL AAHNHON TpaekTO-
pis. Jlns Takux amMnAdTYA BENOJANSETCs NpHHLNN cy-
nepnosuiik, TEK HTO AMIJHTY/Ia MHOMKecTBa M3 lie-
CKOTBKHX TPACKTOPHIl ONPeensieTea NPOCTHM CAOIKEHHEM
aMpoaAuTya Ans Kamaofi M3 BXonsupx B 310 MHOKCCTRO
rpaektopuit. Taxum oGpaaom, nosbHACH HOBEIT, TpeTH
Cocol ONKCARNS KBaHTOBON MEXaHuKH, KOTOPHIl BHElHE
Huuen we Hanomunan dopumyampoeok [lpeaunrepa nan
TeiaerGepra, Ho Gul UM THONIOCTREK SKBHBAJACHTEH,
Teneps, cpasy nocjie TOro, Kak s cAena] HecKOThKO
pACuETOB JUIA NPOBEPKI ITOFO METOaA, MHE PRAMO-TAKH
He Tepnenoch, KoHeuio, MOACTABHTHL BMECTO neiicTeud
(2) ceoe perpaxemie (1), Teppas TpyaHoCTs BO3HNKA
yMe H3-3a TOro, YTo y MEum HEUero He moayuHjaoch B
PeARTHBACTCKOM cliyMae, KOrZ@ cnik paBeH ool BTO-
poit. Ho, Xoth # u He MOT peliath PesTHBUCTCKHX 3a-
nay, § olelb XOpollo COPaBARACA €O CRETOBLIM HaH (o-
TOHHBIM B3aHMOICHCTRHEM, TOACTABANA NPOCTO-HANDOCTO
BMecro Jlelicreust Ty uacrs BHpascenas (1), kortopas
onucHEBEET B3anMoAeicTBHE, H 32MEHAR HACHHK C Mac-
Coll  HepeAHTHBHCTCRIM  AeficTBHeM (Ma22)dt. B 1om
caytuae, Korja y Jefictus ecTh 3anasjumaline, Kak 310
@ 66110 B MOEM CATYHAE, H KOTTIA B HEM YUHTHIDAKTCH BEIH-
YL, OTHOCAUMECH K DasHnIM MOMCIUTAM BpeMEeHH, Mpe
MPHXOAHAOCE KEPTROBATE MOHATHEM BOSIHOBOIT () YHKILHH.
Jlpyrumu cioBamy, A 1€ MOT YK€ CTaBHTL 3A7aUY Tak:
B HEGKOTOpPHII MOMCHT BPCMEHM 38JaHa AMIIMTYAA IN5
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BCEX TONCK NPOCTPANCTBA; BEIUNCAHTL AHAJOTNUHYIO AM-
T/IRTY Y ISl HEKOTOPOro Apyroro momeuta spemeni, Ho
STO HE BBHI3BAJO KAKHX-AMO0 CEPLE3HHX 3ATPYAREHWIL
Ilpocro 510 WaToNKNysn0 MeHs Ha HOBylo Mbicab. Bumecto
TOTO HTOGH TOBOPHTL O BOAHOBHX (GYNKUMSAX, MB MOTIH
Tenepe (ocrynath caenywmam obpasom. Ilyers y uac
HMEETCs HEKOTOPHI MCTOYNHK, HCIYCKAIONL Hacriuy,
H JleTeKTOp, KOTOPHIl MOMKeT ce obHapywuts, Torna M
MOMeM onpencanTh AMILTHTYRY BEPOHTHOCTH TOro, 9ro
HCTOMHHK WCTIYCTHT, & ACTEKTOp YNOBHT STy Y&CTHILY.
[Tpu sTom Ham ne nyKio GyaeT VrodusTh, B KaKoj HMeH-
HO MOMEHT Bpemenil sactiia Gusa wenyumesa uerovii-
KOM HAW B Kakoli HMEHHO MOMENT OHa Nonana B eTer-
1op. Hawm ne tpefyercs rtaksie GUKCHPOBATh HH OfBO M4
NPOMEIRYTONHKX cocToRHMil yacTiud, floctatouio nairn
AMIUNTYRY BEPOSTHOCTH BCCro HKCCpHMENTAZ B HEAOM.
A 3atem Mu Mormm GBl, HE TOAE3YACH HMKAKHMI BOJHO-
BEIME (DYHKIUAMH, paceMaTpuBarh BORpOC o Tom, Kak
HIMEHHTCH 3Ta EMUANTY/IA, ClTH Ha MYTH OF HCTOYHHKA
K NETCKTORY BOSMOXHO pacceqHHe, eciH NOBEpHYTh CH-
CTEMY, MSMEHMTL YIiH W T. 1

Kpome T10ro, okasaisochk BOSMOMHBIM BHISICHUTE, HTO
OIHAYAT NPl TAKOM 0600LUeHHOM ACHCTNHA HaI CTE-
pLIE AOHATHA IHEPTHH M KoJduuectea newxkenns, M 5
YBEpIICH B TOM, UTO 1 NOCTPOIA KGAHTOBYIO Teopmio
KAACCHYECKON 9NCKTPORHNAMIKH, WN, BEPHEe CKAZATL,
TOH HOBOH  KNACCHUECKON  SAKTPOLMNAMIKH, KoTopasn
ochoseiBaeTes ua neficronn (1), 9 nposen ueant PRA
nposepos. Ecan a1 cratiopuncs wa touky apenns thpen-
KCJACBCKHX MONCH, KOTOPAS, KaKk BM NOMiETe, GAnze
CMBKanack ¢ andiepenuiiannion GopMyanponkoil, s Mor
HENOCPEACTBCHAD NPeolPa30BHBATL 5TY TEOPHIO B KBAH-
TOBYX) MEXahuKy Gonee nprBuyuuM nytem. Bonpoe Gwin
JHILE B TOM, KAK TMCPEBECTH HA #H3LIK KBAHTOBON MEXa-
Ky KABCCHUECKHE KPACBLIe YCIODHA, NO3ROASIOUIHE jHe-
HOAB30BATE TOALKO HaNlofoBHIY ONEPEeIKAKLIME 1 Hano-
JoBENY 3anaspusaionue peinenns. lytem Hexotophix
YXHILPEHHIT A BWACHHT HAKONCel, YTo 3TO 3HAMNT, W T
OK&3anoch, 4TO KBAHTOBAR MeXalllka B coueTallny ¢ no-
TAME PPEHKENS 1 ONPEACAEHHBNH KpachLMH YCNOBIIMIE
JIBET, Ha 3ITOT pail B Ka'CCTHE CACNCTEHS, BCE TO IKe
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pefictere (1) Ana HoBero BH/E KBaHTOBOA MCXAHHKN €
ganaapupattier. TakuM o0pazom, caMble Pa3nyyine pac
HeThl ynasuna.n,n Ha To, UTO, BHE BCAKOrO COMHCHHH, mie
Bee BRINpaBHThH.
yna{[gs;pb‘-ﬁbiﬂﬂ [:IET]J}’_&MU nnranafhun! aa'n Biinnlli?o??o.
HUTL TAKYH 3NEKTPOAHHAMHKY, €CiH hnrsty—imﬁy{u.r. 5T0
notpebyercs. Hymio 1o18Ko 3aMelnTh JACAbT2-(PYHKUHIO
Ha |, Toulio TAK Ke, KEK # 3T0 ¢jlenan Ol B |:.f=ac‘.w:lc-
ckoM chyyae. Jro coBcem HeTpyalo, AaxKe OHeHb MpOCTO.
Yroliu Nepenicars CTapyi Teopuio ¢ ?tanasnupalmﬂg‘::
fe ynoMunas ABHEM 0Op&30M O MOUHX, MHE HYHIO
A0 GH 3anNMCRIBATE BRIDATKENNA JLAA BEpDﬁ'I!ICICTGH, a ne
LR ﬂMIT.ﬂHT}'J'L A JUTH aToro Mom BhlﬂﬂllT)'}lMﬂpillU1ﬂUQB
Gt BO3BOANTE B KBAApAT, MTO npuseno Ou K Jmokgum
HHTerpanam mo nyTaM ¢ AByNs S | T 1. H Bee e, Korad
7 PA3AE/HBANCH CO BCEM STHM H HCCAEN0BaN pa:ﬁlbﬁ
(hopME H pas/iHuibie KPacsbic YCAOBHA, Y MCHH BOIHH
110 KAKOe-TO CTpailioe 9YYBCTBO, YTO 3acch He bee Gna-
ronoaydio. B uem umenno Guio aeno, s He anad, :gz'rg
oI H3 I\.'O[IOTI{HK nepHoios, Korjia mge KHB.EJ'ID'('[:, 1 =
Boe ynameno, s onyGANKOBAD AHCCEPTALNI, ZALLATH.
1A ¢TENeHb JIOKTOpa.
S lllatlnm:pyéun BOIHBLl MHE sz.nn nekorna paloTath Han
STHMI Belamil, HoO To JAopore B anmﬁym BT ﬂ,‘ 51
T0 M Jen0 3anyMulBajcs Hei ITHM, uapanas (Gopmyns
Wa Kjoukax Gymard, 0 ACHCTBHTENLHO oﬁnapym:m,uﬁma
mocii TeopHy He Bee Garonosyno, Jascko He nee Goa-
ronoayuno. Okasanock, NTC npH MONLITKE Uﬁnﬁlull-:'rh_i'r(n
PHIO € €XOPOIIHX» NAFPAIKHANOB THNA (2) na cayvail na-
rPamKIaHOT THIA (1), Beanunsbl, KOTOPbie # ONpeaALIsan
K&K SUepPruio, WAH JIpyrie BEAWNBHLL TEKOro meﬁnma
OK23HBAKTCA KOMIMEKCHH M, 3uauennus sueprui cra-
ugoHapHX cocTositnil OKa3HBaloTCs mmqnexcnumué Ef
fe geicreuteasnnvit. Kpome Toro, pepostHocTH ;:&)IE
THil B 3TOM cliywae HC COCTABINIOT B CyMMC ¥
HI{HMH COBAMII, ecai ONpeleaiTh BE[’)Q_FITHO&:?I: TOF:;I:
Yo npon3olaeT OnNo, 3aTeM BEPONTHOCTE wro.qmﬂn;:} 2
H3OIHIET ApyTOe, W TAK /5 BCCX MLICAUMEIX BapHaHTOR,
CYMMa BCCX BEPONTHOCTEN ORAKETCH mcnmueennmu.liu.
Fute onna 3anaua, ¢ KOTOPOIl # OU€lb NOATO BOINACH,
SakglioManacs B TOM, qrabnl npx [IOMOILN HOBOH KEBAHTO-
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BOH MEXAHNKH OMUCATH PessiTHBHCTCKME 3siekrpor. Mue
XOTENOCH CAGNaTh 5TO GAHHHM H COBEPIIEHHO CAMOCTON-
TeALHHEM CnocoGoMm, & He MpocTo nepenuckHpas oneparo-
pe [upaka p BUAC KaKoro-1o BRIPEIKEHHA H TONR3YHCE
dareGpofi Jlupaka emecto oOuuHolt anre6ph KoMAJCKc-
neix qncen. M mens ouens poopymennsio to, 4To M0
COYHER OHOMEDHOro NPOCTPAHCTRE MHE AeiCTBHTONBHD
VAAnOCh naitth enocoll NPUNHCATH AMNAKTYAY Karkaoid
TPRCKTOPHH, OrPAHINHBANCE PACCMOTPEHHEM TONBKO TeX
TpaeKkTopull, KOTOpHE BeayT BUEepes uiaN HAasal cO CKOpo-
CIel0 ceerd. Buipasenwe ns Ttaxoft amnawryim Guiio
Kpailie npoctsiM, 910 GLIIO (e B CTENenH, pasHon sHeay
HIMEHeHuil 3liBKa CROpOCTH, npuueM s pasOuban Beck
RPEMEHHON HHTCPBAN HA NOAKHTEPBANH ATHIE € U JoiYy-
CK&1 H3MEHeHNHe cKopocTi AKillb B KOHEUHBIX TOUKAX Ta-
KX noauntepeanos, Takum cnocoBom s Mor (yoeTpem-
AR B K HY/MO) mOAYduTH fiByMepHoe ypapnetiue [IHpa-
Ké — O0JIH0 H3MepeHne IS BpPeMeHW, 3 Jpyroe — An
npocTpancTea (A=M=c=1).

O6nunasi BonHoBan QyHKILs Hupaka copepmunr ue-
THDE COCTERASIOUINE AR UCTRIPEX u3MepeHuil, Ho B jan-
HOM cayuae y Hee OBIO JHIIE BE COCTABNRIOLING, U HO-
0GXOAHMOCTE ABYX COCTABAFIOIMMYE aBTOMAaTHYCCKH crne-
/10BaNE H3 CAMOTO NPABHIA BRMHCACHHA AMIANTYAN 15
Tpaektopui. [leno B 1oM, 4T npn Taroi (opmyne pan
BLHMHCACHNA AMIIHTYAR TPAEKTOPUY, 3HAS TIOJHOE 3HA-
HCHHE AaMIANTYAH AAS BCEX TPEERTOpHIl, CXORBMXCH B
3471E0N0M TOUKE, B BLUE HE MOMKETe ONPENENNT: AMIH-
TYLY BEPOATHOCTH AOCTHKCHHA caeayomeil Touky. Mo
CCITH U3 CACAYIONLEH TOUKH nYTH BBIXOJNT BOPaBO, 10 HO-
BHIT MHOMHTCAD ig e NOSBASCTCH, KOTAa NyTh N NpUxo-
AMT B HEe cripapa, HO NOSBANETCH, KOT/Ia NYTh NPUXOAHT
ciesa. [Toatomy, urobu ofecneunts Beo HYKIYI0 wndop-
MELHI0 # B CACAYIOUIHA MOMEHT, HCIOCTETONHO cyMmap-
HOH aMNMINTYAR NpHX0ss, & HYN(HO L1 3HATE NO OTACHE-
HOCTH AMIIIMTYAY APHXONE CHPABE ¥ NpPHXONA CAEBA.
Ho ecnu takas undiopmauns Y BAC HMEeTCH, TO Bhl MOMKO-
TE CHOBA ONpeneanTh 00e cOCTARINIOUHE TO OTACTLHOCTH
Ans Gynywero Momenta BpeMenn, orkyjia cnefyer, 9To
A5 TOTO, 4TOOM Hanneats Anipepenunantioe YpaBteHue
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(nepuoro nopsiaka oTHOCHTEALHO BPEMEIN), HEOBXOARMO
COXPEHNTE O0€ 3TH aMIANTY kL.

H Meutan o tom, Kax, Oyis s noymuee, s nawen 6o
BHPEKCHHE Jsl BMNAUTYARN TPACKTOPHH, KoTOpoe GHAO
Obl BSAUMLIM 1 NPOCTHIM /IR BCEX TPEX HaMepenuil 1po-
CTPANCTBA W HeTHCPTOrO — BPEMCHH, BHPAMNCHHE, KOTO-
poe Ouino Obl SKBUBARECHTHHM yPaBHENHIO Hupaka u us
KOTOpOro cctecThennum obpazoM BuTexkany 6Ll Bee 3TH
HETHPCXMEPHHE BOJHOBBIC (PYHKUNM, MATPHIB ¥ ApYTUe
HENOHATHRIC MATCMATHYCCKHE TUTYKH, — HO CHENATh 3TO
MHC TaK H He yaanock. Bee de s Xouy pacckasats Bam o
HEKOTOPLIX H3 MOUX HEYRAMNLIX MONLITOK, KOTOPHE M0~
TPEOOBAIN OT MEls NOUTH CTOMBKO JKe yeumndl, Kak u Te,
HT0 OKA3AAUCH YCUeIibMH,

B oGuem 3a neckonsko et moux sanstiil kpanTosof
NEKTPOAMHAMHKOA y Melist Hakonuacs, g Gbl crasan, ana-
"urensiuil onwit. Tlo Kpafineii mepe st 3nan muoro pas-
JUNHLIX BAPHEHTOB ee (JOPMyJUPOBKH — ¢ HCNOJIR3OBE-
HUEM MHTErPAJOB 10 NyTAM OT MeHCTBHA W B APYTHX BH-
nax. Onnum §3 pamnnx no6oMEHX Pe3yabTartos Takoro
SKCNEPUMEHTHPOBAHMS ¢ NPOCTRIMI QOpMaMil OKa3am0CH,
Hanpumep, caeayomee. Mue 6o scHo, Kak 0OBLEIHHUTE
B OAHO NEA0E 70, YTO B TO BPCMA HAILIBANH MPOAOJBHEL-
- MI§ 3 NONepeNHENE noaAME, i BoOGwe HeTpyaHo GLulo
YOC/ITECH B PEARTHBHCTCKON HIDAPHANTHOCTH TAKOI Teo-
pun. B o6umnoft keantopoil SMEKTPOAHHAMMKE H3-32 TOTO,

=2

ITo Tan Bee Jloaxno Onre B gopme anddepenupannibx
aBHeHuil, NoNe pacIenunock Na e YacTH: OfHY — KO-
PYIO HE3HBAAKM NPOAOABHON HaCTLIO, H APYIYI0 — 1pen-
TaRNCHUYI0 (OTOHAMH HAM HONCPETHEIMH BOJHEMYE H
3piBaBilyiocs noncepestion. [lpomonsnas wacte nons
ChIBANACH KYNMOHOBCKHM MOTEHUMETOM MrHoBEeHHOTO
BIA, yroBneTBOpAouiM ypasneamo Ilpemreps,

15 Jun. 206
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TOrAZ Kagk lonepeuHas 4actb OnuCHBaNECH CODEPU!E‘II!IU
HEaue — Ha OCHOBC KBEHTOBalng nonepennux soan. Ta-
XO€ pas3jieqeHue MoNA Ha [BE 4acT CYUIECTBEHHO 38BH-
CeNo OT HAKIOHA OCH BPEMEHH B PEASTHEHCTCKOM He-
TLIPEXMEpHOM TpocTpalcTee. 370 03nadaer, 1o, ABLH-
rance € pasibiMig CKOPOCTAMM, BLI I'ID-[}HSIIZUM}‘ pasmaray
Gbl 070 1t TO IKE NOJAC Ha ero NpoAcALHYI i nonepednylo
yactu. Boaee toro, Bes QOpPMYTHPOBKE KBAHTOBOH MeXa-
MHKH, YOOpPHO AEpMaBlianca 38 BOANOBLIC HyHKUHH, Of-
peneneniibie Aasn JEHH0I0 MOMEHTE BpEMEeHy, He nonaasa-
AACE PEMATHBUCTCKOMY alfanu3y. Beskmit, K10 noseayercs
APYroil eucremoil KoopAuHar, suuueasn Oul nocaenopa-
TeARHOCTH cOOHTI npH noMoiLn BoanoBLX QyaKul, on-
peAeaeHHbIX 158 HHBX CEUCHNAX HeTHIPEXMEpHOoro npo-
CipencTRa, HHade PasnennAs nese Ha noNepeunyio u npo-
poashyl coctasmstiontke. [aMuasTonona E}nanyanuBKa
K&3anaCh pensaTHBHCTCKH liE‘l!HBEpH&]!THDH, XoTs HE, ca-
MoM aese ona, KOmeuwwo, Gulma wueapuanthofl. Onno ua
OCHOBIBIX NPERMYILecTs MOell eAlHON TOYKY 3PEHHT Kak
pa3 # 3AKAONANOCH B TOM, UTO OHE CPESY XKe No3po/asia
YEUAETE PEAATHBHCTCKYR) HHBAPHEHTHOCTD TEOPHH, HIH,
kaKk cka3an Gwm lleunrep, KoBapHaHTHOCThL CTaja fB-
poil. Takum ofpasom, s o6nanes TCM MpeHMyUeCTBOM,
uTO Y MeHs GEa SiBHo KoBapuantias GopMa KRAHTOBOH
INCKTPONRIAMAKH, BOIMOXKHLIE NYTH €e MoAn(pHKaunH
W 7. 0. Henocrarkom me moeil Teopun ObLIO TO, YTO €CAH
6Ll 5 NPHIAN €e CAHIIKOM Cepuesto (Bepree ropops, XoTh
CKonbKO-HKOy/1b CEephesHo OTHECCH K liefl B Toraailinem ee
BHE), A CPA3y HATOAKHY/ACH OBl 14 HENPUATIOCTH, CBs-
3AHHBIE C TCM, 4TO 3MEPris B HeH OKa3blBaeTesl KomnaeKe-
HOM, TIOANAR BEPOATHOCTL MEHBINE eAnRuusl B T. A Pa3-
PEHiNTE #e Bee STH TpobaeMul MHE AHK3K He YAAR&/I0Cb,

H o TyT J15M06 noeTarus CBOJI ONHT, HAMEPHRE PAa3HOCTS
yactor yposHeil 28 w 2Py, koropas okasanack
pasugii npubnusureasio 1000 Mey. Tlpog. Bere, ¢ kg-
gopuM 1 Torna paboran 8 Kopueasekos yulsepetirere, 310
TeKofl HEHOBCE: ecdlll HMERTCH KAKoe-TO Xopollee sRcnepi-
MEHTANLHOE YHCA0, OH NEHPEMEHHO AO/MKEH NONYYHTH ero
ua teopui. K o GyKpaseho BuiKan H3 KBEHTOBOI /1EKTpO-
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JHUHAMWKY TOTO BPEMEHH PE3YALTAT, lapasuini emy Hyx-
HOe JHANEHHE PAcCTORNUST MEMY STHUMH ABYMA VPOBHSI-
Mi. [1pi STOM O YK&3a7 H& TO, 4T0, NOCKONRKY cobeTHEH-
HES FHEPIUA camoro SnekTpoHs Geckoneyia, GecKoneToil
NOJMKAE NOAYHETECS | SNEPTHA CBA3EHHON0 SJEKTPONa.
Ho korna et BLmicasere pacuienienie Asyx SHeEpreruye-
CKHX ypOBHEIl, MNOAL3yACh BMECTOo OGHWYHOTO ZHANCHHS
MACCHl e¢ IMNUPHUECKHM 3HAYCHHEM, TeOP RS TOSKHA, RAK
noaaran bere, pasars CXOAAUMICH KOHEUHEN] OTBET.
[loasaysick Takum METOAOM, OH TPHKHIYA BEAHUHITY CARH-
ra MG}HILY ATHMH YPOBHHMH ¢ uﬁ}lapymu.r!. ytTo OHa 10-
npexsemy pacxoaurcs. On oGBACHUA 3TO TEM, UTO NOJL-
30banca HepenaTHeNcTeRol Teopneil. [peanonaras, uro ¢
~ YUeToMm pesATHRHCTCKUX sexkTos Bee Gyer cXOuThed,
OH npoM3ees HeoGXOJHMBEIe BHUNCACHUA M NONYIHA L5
J3MO0BCKOTO CABUTE BEJHUHIHY NnopsjiKka TeICHYY Mera-
repu, coeepuiMe, Takum oGpasom, Hanboaee BaXKHOE OT-
KpHTHE 38 BCHO HCTOPHIO KBAHTOBOIL SJEKTPOMHHEMIKL.
Bee 570 o0 cpenan B noesne no jopore u3 ropona Mraka,
urar Heto-Flopk, 8 ropon Ckenexrteny, oTkyaa ol B3soa-
HOBATHO MOZBOHW MHE, 4TOOK PACCKA3ETH O CBOEM pe-
3yneTate, KOTOpEIl # TOI78, KaKerTes, He OUeHHI No Jio-
CTOHHCTRY.

Bepuynumes g Kopneasckuil yiusepeuter, ol npouen
ol 5ToM f0KNAR, KA KOTOPOM s NpHeyTeTonan. Ha nok-
JE@A€ OH PACCKE3EA, Kak TPYAHO He cOHTHOR W He YNYCTUTS
W3 Bitly, MEMY COOTHETCTBYCT KA 6eCKOHeM b waeH,
KOrjlg nuTacieci BEOAUTL HONpEBKH 114  GEecKOHENHO
Gonbwine Hameneuns maccel, Bor ecan 6o cyuieersopania
Kakas-nnbyns momnukanus mMetoja, rosopua npod. be-
T€, X015 Gnl fae (M3HMeCKH He ONpaBjiannas F"r. e. He
00s3aTCNBII0 COOTBETCTRYIOILAS TOMY, HTO MPOHCXOAMT B
npupoze), mobas Moaudukanns, npy KOTOpoil 3TH No-
NPABKH HA BHICOKHX YACTOTAX OK&MYTCH KOHeIHBIMM, TOT-
aa see npobaemb GynmyT cpasy paspelieHH ¥ MOXKHO
Gyner Geao BesiKoro TPyAa cieiiith 38 BCEM HPOHCXO/IA-
. Bam nywno Gyaer nuiis BLSHCAKTE KOHEYHYIO No-
npaBRy Am K Macce IeKTpola My, NogCTaBKTh MUCAeH-
HOe amauenne M+ Am nMecto MR pentenite  JioGof
NAPYTOH 387840, W BCE STH HeoNpejenenHoeTn GynyT pas-
pewenst. Econ ke Takoil meron okazancs Gl eme w pe-

15*
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JATHEHCTCKN UIBAPHEHTHHM, TO Mu MOraH Gnl GuTe al-
CONMIOTHO CNOKONHBI OTHOCHTEAbLHO PEASTHBHCTCKOA HHBA-
PHAHTHOCTH.

[Mocne aekunn 5 nopowen & npod. bere u cxasan eMy:
«$ 31210, KaK NesaTh To, O HeM Bb FOBOPH/IH, H PACCKAXY
pam o6 sToMm 3astpar. 5 Gus ypepeH, 4Td 3HAK Bee Doa-
MOXHLE crnocobu MOARGMKEAIHN KBAHTOBOR 3JEKTPOJLI
H&MHKH, H3BECTHEE B TO BpeMs KoMy O To HHM Glno. H1a
caenyiowmit newy s npuines k npod. bere v pacekasan
eMy, WTO nonyusaock O 1pH 3amene penwTa-QyHKuiy Ha

, TIOCAIE WEro AOMpOCH. o OGBACHHTL, KaK BHNICAATE
COOCTEEHHYI0 SNEPIHIO, HANPHMED, 3NEKTPOHA, YTOOR MBI
MOINH YOEAHTLCH, KOHCUHE Jin 0112,

BOT HTO MHTEpecHo. H cOncesM e clenonan COBETY
npod. Fleae — seerna mekarh, Kak TO MM HHOC MOMHO
HENO/L3OBATL. 1 ellle HH pasy He NOMHWTAJICH PeUINTL HE
OJIHOH PEASTUBICTOKOH 3aja4l NpPH NOMOIIH BCEro TOTO
annapard, KoTopuil a1 coopyamna. H paxe elle He BLIYHC-
nna coberBeHHoN FHEPIHH 3JEKTPOHA, d J2HHMEJCH JHUIE
HCCNE0BAHKEM TeX TPyAUOCTeH, KOTOPLIE BOSHHKAKOT H3-
38 HapyUeRHa OpHHLNANE CcoXpaHelHs BEPORTHOCTH H
TOMY ﬂL'.l,'i],ﬁ}ﬁIltfll'{)-1 T. & NPaKTHYeCcKH He pelan HHEaKHX
HACTOSINX 32/124, @ TONbKO pastupancs B cambiX oGULHX
BOMNPOCAX TEOPHIL :

1o Teneps n mpumen x npodp. bBere, w on ma xomy
Aela NoKasas MHE Ha JoCKe, Kak BHUNCARTE cobeTBeH-
HYI0 3Heprilo slekTpona. B 1o BpeMs HHTErpadnl B COOT-
BETCTBYIOUHX pACHETAX OKa3LWBATHCL JOTAPHMHTECKH
pacxoasuiusmucs. Sl e pacckasan eMmy, KaKk MOMHO pe-
NMATHBHCTCKH HAHBAPHAHNTHEIM ofGpasomM MoZHGHIUHPOBATE
KBANTOBYIO SHeKTPOfHHAMUKY, uToObl B pesyJbLTare He
Gu0 HHKaKHX pacXogumMoereil. Mu npodaeeny ueoGxo-
OHMEIE BEKAAJAKH IT BMECTO WHTErPana, KOTOPHIH pacxo-
ies kak gorapudm, nofyuRan  apyro#i MuTerpan...
pacxonueliics Kak mecras creneis!

Mue Hivero ne ocraBanock, KaK BEpHYThHCY K cefe jo-
MoOd. §l cran JgoMmarh rofosy Han TeM, HTO MPOHSOILIO,
NPHKHILIBAR B TAK W 9TAK, B YEM HKE TYT ABNO, B HEM MpH-
YilHZ HEyAdul, Tak Kak o (PHSHYECKOH CTOPOHE BOnpoca
Ads Meds He 6L0 COMHEHNA — Hee MOMIKHD OLo nojy-
YNTECA KoHeunuim. $ npocro npepcrasith cele He Mor,
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Kei y MeHa noayuniacs GeckoHewHocTh. Jajaya Kasa-
Jace MHE Bee GoJee 0 GoJee HHTEPECHO, W, HAKOHEl, s
TIPHHIEST K MEIC/IH, 4TO MHE HYKHO HEZYUHTLEH caMOMY CHH-
Tarh, M Bot, Mano-noMany s HEy4HICs BLIMHCAATE COO-
CTBEHHYIO 3NEPIHIO SNEKTPONE, TEPNEAHBO NTPOGHpasch Ye-
Pes TOrZgimHHE HENPOXOAHMBE JUKYHTAN cocTostHul ¢ o7-
puuarejnbHod snepruel, TeopHM AWPOK, MPOAOABHEIX NO-
npasok u 7. 7. Koraa »xe, Hakouew, s pasoGpancs B TOM,
RZK 5T0 HYMHO HeNaTh, H BLYHCARS 3TY SHEPIHIG TPH TEX
BHAOH3MENEHHAX TEOPHH, KOTOPhIE MAE XOTENOCE TPELAO-
HHTL, OKAIAN0CH, 4TO BCE CAMLWM YYHECHBIM OOGPA3OM
CXOLHTCs H OKAa3npaercs KOAEMHBIM, KEK H M npeanosa-
Tan ¢ camoro Hauana. Ilpod. bere w s tax norom W ke
CMOran cooGpasuTn, Djle Xe Mul TOrLa, ABa Mecslld ToMy
Hazafi, omubAICck, BEYHCASA WETErpas Ha gocke. Ho, no-
BHAHMOMY, Mbl IPOCTO re-10 ¢GHAHCE, 2 [)1& — YTOTO HaM
TaK H HE Y8100k BHACHUTE, OKa3210Ck, ITO €CH BHITION-
HUTL BCe TO, 4TO # Npeasaran, v He AenaTs OpH STOM
OIHOOK, TO BCE NPEKPACHO NOJAYYaeTesl H NonpaBKka oKa-
SuiBaeTcs Koweuuoil. Tak wau wHaue, 310 NpHIIOYEHHE
BECTABHNIO MEHsi €UIE Pa3 NPOCMOTPETE BCIO MOK TEOpPHIO
H ElIe pa3 YOENHTLCH B TOM, 4T0 ¢ (H3HUecKol TomsH 3pe-
HiH speck nee Geaynpenso, [To kpaitkell Mepe teneps mul
~ TMOJYHYHAH KOHEMHYIO NONpanKky MJs Macchl, NponopuHo-
‘HanwHyio In(mafl), rpe a—wmmpuna Ttoit Qyakuun f,
KOTOpY10 Mu nojcrapasau smecto 8. Ecan am uyaino
OBNO BEPHYTLCA K HCXOAHOH 3ACKTPOAHHAMIIKE, TO 10CTa-
TONHO LU0 NOJOXHTE @ pasHbiM HyAlo, ¥ BH Cpasy no-
Jdyuann  Geckoneunyio monpasky Aam Maccel. Ho neno
b0 ne s stoM. Coxpannsi @ KOHEUIIM, 51 6ea ocolor o
pyaa BEIONIHA nporpamMy, naGpocaniyio npod. Bere,
i MoKa3a), KaK BLINHCASTh CAMBE Pa3Hule BELM: pacces-
HuE 5MeKTpOHOB Ha aToMe 063 H3NYUEHHS, CABMIH YPOB-
Hell sreprup H ToMy noA00HOE, — i BCE 3TO YEpes sKcrme-
PUMENTANLHYIO MACCY, NPHYEM DPEe3YALTATH, K&K M Npef-
ckasuiBan Dere, we 3anMcAT OT napaMeTpa @ H Aame
HMmelor Broaie onpefenennud npegen opu a—0.
‘QOcranbian dacth Moell paGoThl cOCTORAA NHIIL B TOM,
TOGL! yCOBEPLIIEHCTBOBATE CYLLECTROBABIIHE TOTLE METO-
PaCUeTOB, HCNOML3Ysi AHATPAMMBI, KOTOPLIE NO3R0ARIR
GLCTPEE BECTH MCONEAOBANNS METOAAMU TEOPHH HO3-

- -
-
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myutenui. [Tourn see 310 cHavana GeJIO JIHUL YAAYHEIMH
JLOFaNKaMH — BeAb ¥ MeHst He GLIT0 YAOLASTBOPHTEeNLIIOH
PEMRTHEHCTCKOA TEOpHH Martepui. HampnmMep, mne rasa-
JOCh OMEBHIHIMM, 4YT0 B HEPEARTHBHCTCRMX 410;:.-.1)'.!133
CKOpPOCTH WeoGXouMo 3aMenaTs Mmatprued Jlupaka o
Han, B Oosiee PEJATHBHCTCKON (POpMe, onepaTopoM y.
5 ocuopbipan cooW AOTamkH 1a TOM, Kakoil BHA HMewT
PE3YALTATH, MNOMYMEHHLIE TPH NOMOLLH HHTEIPaaos no ny-
TAM QN5 HEPENATHBHETCKHX HACTHL, HO PEISITHOHCTCKOIO
crera. Cocrasite Npanwia, HOKA3HBAI0LIKE, YT0 TOACT AB-
AATH AAR TO70, 4Tolll nepefiti K pensiTHBHCTCROMY Cay-
4aio, Ghlno yie HETPYAHO. # Guin ouens YAHBJEH, KOrja
BEISICHHJ, 4TO B TO BPeM# He 3HaAH, 4T J06Yio opMyay,
TEPNEAHBO BRBENEHHY O C cobmoneniem pe3ieieHnn BOJH
Né NpoAo/LEKE H Nouepeyne, MONHO NONYHATE W3 op-
MYyn; ONHCHBAOUIHX TONBKD nonepetinie BONHLL, eCan BMe-
CTO TOro, ¥4To6K CYMMHPOBATL AHIUL MO ABYM B3AHMHO
OEPUeHAHKYAAPHLIM  HaOPaBienHaM NoJAApH3ALHNE, Te-
FEﬂ‘I‘H K CYMMHPOBAHHII DO BCEM YETHIPDEM HEANPABAEHHAM
NONAPHAAUHH, DTOT pPe3yaLTaT Gblil HACTOJLKO OYEBH-
jer M3 euipaxenus (1), wro s cunran ero obueH3secr-
HHM M TOCTOSIHEO noaksoBancs UM, §l sBasuwBagca B
OeckoHeUHEE CHnope, Tak Kak HE NMoOHNMaA, YT0 MOH Co-
Gecennnin He 3na0T 370r0. Ho B KoHUEe KOHUEOB BeR HX
KponoTa¥ead padora ¢ NponoJbHHIMH BOJHAMH Beeraa
jaBana TOT e pesyabTaT, 4yTo H TPOCTOe CyMMHpoRa-
HHE HE N0 MBYM NONepevHLM HanpaBIennsiy noispHaa-
IIHH, 3 N0 BeeM YETHPEM Hanpasienusiv. B stom sakmo-
YeJ0Ch OJiHO A060NLITHOE NPENMYLLIECTRO AdHHOro Me-
vona. Kpome Toro, s loGzapun nHarpaMmbl 408 PasanuHRX
YJIHOB psiia TeOPMH BO3MYLLeHRI, Y/yHIIEHHYW cHCTEe-
MYy obo3nayennil, BupaoTan HPOCTHE NPaBUAA BLIYHC-
JEHHS HUTErPAA0S, BCIPCUALIHXCH IIPH PetieluH noiob-
HLIX 3ajia49 M T. [I.; H COCTABHA HENTO BPOAE PYKOBOACTBE
No KBAHTOBON 3NEKTPOIHHEMHEKE,

Ilpapna, oanu Baubil mar Gun HOBEIM € usie-
ckoil Toukn spennsi. [leso B TOM, 4TO MHE IOCTADMI0 MAC-
CY JNOTHUECKHX TPYAHOCTEN AHPAKOBECKOE MOpPE COCTOsN-
HHI ¢ oTpHuaresbHol sHeprued. 1 mowrn comcem 3zny-
TEaCsn W TOrfE BCHOMHIWI CTZPYIO Ngelo Yuaepa o ToM,
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UTO NOSHUTPOH — STO IJEKTPOH, BOIBpaILAOLLHics 13 Gy«
Aywero B npowaoe. B Teopun so3mMyulenuil, yuUTHBaI0-
ulefdl 3aBHCHMOCTE OT BPEMEHH, MCNOJALAYEMOH OORUHO
OpH BLMHCIEHHH cOOCTBEHHON SHEPrHH, s NpocTo npei-
DONORHI, "9TO MBI MOIKEM NSTHTBCH BO BPENMEHH, H NO-
cMOTpes, KAKOBH MHe 6}’,&,}"{ COOTBETCTEYIOLIHE e,
BCAH H3MEHHTL DNepeMeHHylo — BpemMst — B oGpartiom Ha-
DPaBfAentin. ¥ Mens nNoayuUaHcs T€ e caMbie, © Touy-
HOCThLH), MOXET ﬁHTh,, A0 HEKOTOPHX 3HAKOB, BHp&AXe-
HHA, WTO H Y OpYIruX, pelwasuinx 3tH 3agaun Gojee
CAOKHAM cnocoGoM Ha OCHOBE TEOpHE ALIpok. 3HaKkn
e 5 cHauana onpelenss YHCTO SMOMPHYECKHM NyTeM,
npHayMag # HenpoGosas JLas 3Toro ocobule nmpasHaa.
a CTapalcs NOKa3aTe BaM, YTo BHAYANE BCE 9TH YOO-
BEPIUEHCTBOBAHMS PEISITHBHCTCKON TeopHH OLWIH JIHILL
Gonee HiaH MeHee OYEeRHAHLIM TIONYIMOHPHEECKHM YXHUL:
peHHeM. Ho Besikuit pa3s, Korpa s HaXoAHa YTo-HUOYAL
HOBOE, A BOARpalLancs Haian, np{)ﬂop;m cebn Ha BCPBO3-
MOMHEIX pELIEHINX 3a1a9aX eKTpoaHRaMHKY (2 nos-
e H MesoHHoil TeopHH co cnaboll cRaaki), y6ewaancn B
fIONHOM CcOFGacHH CTApbiX B HOBRIX pE3VALTATOH, NOKA,
pakouel, s He 011 a6COMIOTHO YBEPeH B CopaBefinBoCTH

CKaNJI0r0 NpaBunad H Kawnoro NpeinHcanHy, KOTOpPhIE 5

BLIAYMBIBAR 1aa 00aeryenis padoTsl.

eM BpeMeHeM B (PH3HKe poXcianach ApPYras, MESOHHET,
: TEOPHB — TROPHA, KOTOPOH # NPEKTHYECKH HE SAHH-
Manca. MeHsi gauuTepecopasa BOIMOKHOCTE NPHMEHEHNS
MOEro MOAX0/AA K TeopHH BO3MyUIenHil BIToil Hopoll me-
aonnoit Teopun. Ho wro ke sto6uina 3a teopun? $anaa
TOARBKO, HTO ME3OHHAS TEOPHS NOXOWA HE INEKTPOIHHAMH-
Ky. [lpasaa, B 570l TEOPYH Y WACTHI, COOTBETCTBYIOILIX
poFony SAeKTPOAHHAMUKY, OLaa macca, Hy, 310 Gpl10 HE
‘erpawno. [locratouo, Hapepuoe, 3aMennTs B (opmyne
(1) nensta-QpyHKIMIO, T. € pelleHHe YpaBHEHHs!, B KOTO-
POM COOTBETCTBYIOULHIl JanaMOepTHaH npupaBHHBaeTcs
HYJN0, pemieHHeM Apyroro ypasxenus, Tpebyouiero, uro-

- 6l sToT nanambepruan pasusnacs A2 S cnewan rakxe,

HTO Me3oHu GMBAT pasHbix THIOB! OANK CO CRAZLID y,
il Goniblue BCero HanoMuuatouine GOTOHL, UX HAZMBAKT
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BEKTOPHEIMH, 2@ JApyrHe — ckaaspuse. Monter Obith,
5TO COOTBETCTBYET NOMCTAHOBKE CIHHNILLI BMECTO MAaTpH-
Wl ¥, KOTOPYIO, K2XKETes, HASHIBAIOT ¢NCEBI0BEKTOPHO
ceasso», M 5 crapancs poramarees, 4to Gbl 3TO MOTAO
aHaulTe. A s Toro uTobu gellcTHTENLHO pasolpaThed
1o uMesueficn AMTEPATYPE B TOM, 4TO #e 03Ha4Al0T BCE
9TH NOHATHS, MHE NONPOCTY HE XBATANO 3HaHWM, Tak Kak
B TOrAAIHER TEOPHH BCE STH NOHHTHA ONPEIeNJHCH npH
HOMOLLH ONEPATOPOB POMAEHHS H YHMUTOIEHHS HacTHil,
B KOTOPHX A O4ERL ciaGo pasGupancs. [Tomuio, wto Kak
TOABKO RTO-TO Hauan pacckashiBats MHe of oneparopax
PORIEHHA H YHUHTOMNEHNH, O TOM, 4TO HEPHHH H3 HUX NO-
PONNEET SNEKTPOH, 7 cpady soapasui: «Kak 370 MOMWHO
noponuTh saekTpou? Beaes torga Hapywimntes 3aKoH co-
ApaHEHH gapua», —H ¢ TOr0 MOMEHTE Y MEHA OONBH-
noce npepyGesienye oporTHe Toll HCKAKYMTENBHO no-
neaHoil ¢ NPaKTHYeCKOl TOYKH 3pelHsi METOAMKH pacue-
roi. [loatomy mue Hy:KHO GLIIO HE YINYCK2TL HH OLHOrO
yno6Horo cryqas, TToGKH elle H ellle pa3 nposepuTs, npa-
BHJABHO JUL A yranan cMueca pPa3HBIX TeOPHH.

Onnans Ha 3acefiaunn Pu3iyeckoro obmecTsa paa-
ropeacs Crop o NPaBIILHOCTH PACYETOR B3ENMONENCTBHA
anexTpoda ¢ wefltponom, Bunoapenuux CaoTnnkom Ha
OCHOBE TCEBOCKANAPHON TEOPHA € TCEBLOBERTOPHOMN

CBNALIO, 2 TAKME MCEBOCK2AAPHON TEOPHH ¢ NCEBAOCKE-

Aspuoh cesabio. Cnotaug o6HAPYXHA, UTO PE3yAbTaThl
TOro M Apyroro pacuera He oamHakosut. Okasanock naxe,
YTO OfNA TEOPHA MPHBOAHT K PACXOAALEMYCA Pe3ynb-
TaTy, a Apyras —K cxoasunemyca. B 1o e spems neko-
TOpBIE CHUHTANH, 4T0 ofe TEOPHH AOMKHE J2Balk Jis
sTol 3anavil ONHNAZKOBHE pellenus. 310 OLNO TO, UTO
MHE HYIHO, fi MOT TPOBEPHTH CBOH JOTA/IKH W BLACHHTS,
JeficTRHTEALHO JIH & MOHHMAI0, B WeM CYIUHOCTL 3THX
apyx tunos censed. M sor ¢ ormpaswics Aomoit W 3a
OJMH BEMEp PENIHJ 32/4'1y SMEKTPOHHOrO pacCEstun Ha
HEeHTPOHEX LTS C/AYNEEB MCeBAOCKANSPION W NMCEeBlOBER-
toproll chazell, Halles, 4To PELIEHHS HE COBNANAIOT, Bhl-
YEN OJi0 A3 APYTOro H NoapoGHo NCCABAORAN DPASHOCTL.
Ha caepywuimit pent na zacepanun obilecTsa # BCTpe-
™ CnotHuka M ckasan emy: «3uzere, suepa BEYEPOM
A pewnn samy sapavy. Mue xovenocs mocmarTpers,
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MOJIYSHTEA Y MEHS TO e, Y4T0 K Y B2C, HAH HeT. ¥ MeHd,
KaK 1l Y Bac, NOAYMMJICH PE3HLI OTBET LA pPasHLIX TH-
NOB vBs3ed, HO MHE XOTeAoch Obl NonpoGHO NPoCMOTPETEH
MGE pelleHHe BMECTE ¢ BAMM, NOTOMY uTo f Xxoten O
yOenuteesl B OPaBHALHOCTH MOEro MeTojas. —«Kakato
Buepa peuepom? — uaymuacs Crotuuk. — Y mMens ua 910
YULO 1MeeTh MecsieBs, A Korga Mul CTAIH CPABHHBATH
pesynbTaTH W OH yBilgea Moil, on copocua: «A wro 370
ga Q? Bor sta nepemeunas Q?» [V mens GuaH REpane-
Hiun Buga (arctg Q)/Q w 7. 8] A emy ofbacunio: «Q —
5TO WMOyabe, nepearai snektporoM, Bean snextpon
MOMKET pACCEMBATHCS NOJA PA3HEIMH yrasmue., — «Ara, —
roropuT CnoTnuk, — Tak ¥ MEHA Belh TOALKO Npefedbs
HBiEE cayuzil, korpa () crpeMATes K HYAK, Toneko ciyuall
paccesnunn Brepeas. IlojicTapute HyAbL BMecTo Q 8 MOH
BLIpaeHna OLI0 HETPYAHO, 2 B PE3YALTATE NOJYYHANCH
oTBeT, copraaaoupe ¢ orperamu Caotumka. Ho y nero
yillio WecTh MECANEs Ha TO, 4TO0GW pelinTe 3anavy Oes
VYETE MEpefauy HMOyasca, a A peuHA 3afavy npe npo-
WABOALHON H KOHeMnol Oepenayte uMnyibea 3a ofil Be-
yep. 710 O BOAHYIOWINA MOMEHT, BCE PEBHO KAK BpYy-
yenne HoGenepckol npemuu, T2k kak s Haxoney yGe-
AWJICH B TOM, 4TO ¥ MEHSI B CaMOM JAENE €CTb CTOIOULH
METOHN M §1 3HAW, KAK pelliarh 32/1a4l, KOTOPLX He YMEIOT
PEMIATE APYTHE. 310 Gua Mol TprYM(, A NOHAN, 4TO pa-
BoTa/ HE HAUpacHo,

‘Bekope meist yrosopuan onyGiHKGBATL CBOM PE3YJib
TaTiit Takol cnocol MPoBO/HTL PACYETH neeM Kalancs
HPOCTLIM [l BCE XOTEAH HayuMTLhes, K2k 310 genars. Mue
- (pHIiock onyOMHKOBaTL HX, X0TaA B paGote H GbIIH ABA
ipoGena. Bo-nepnuix, Mie He XBaTaNn0 AOKAIATCABCTH
BCEX yTRepMIenuil B 0CHMHOM MaTCMaTHYECKOM CMbLiChe
‘enpea. Hacro y meus ue Ouiio gare thrusireckora oboc-
HOB2IHs COA3H BCEX STHX Npasua K ypasuenni ¢ o6uu-
‘HOil snekTponunamukol. Ho s auan no csoemy cobereen-
HOMY ONLITY, 43 CBOErO PHICKAILA BOKPYr 72 OKOAO, 49T0
€ 9T0 IKBUBAAENTHO-TAKH OGKUHON SAEKTPOAHHAMHKE,
oMe TOTO, ¥ Meny Gua neasiii pig SacTiiuibX goxasa-
ALCTE OTAENBHHX NoOAoXKenHil, XoTs # Tak 1 ue co-
aJcs 3acecTh 3@ padoTy No-NHACTOSIEMY R NOKa3arh,
K 310 caenza Eskaup mas reometpon Hpesnen [pe-
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LLHH, YTO BCEe MOMHO BLIBECTH H3 OAHOIO npocroro ua(’mpa
akcuoM. B obuem paGoTy MHOrO KpHTHKOBAJMN, He 3HAID,
6AaroCKNORHO WAN HET, 4 NPeATaraeMuil «MeTod» Hadbl-
BanM euuTyuTHBHEM:, Ho ecan kro-nubGyan ue noHs,
i elle pas nouuepKHy — 4 Toro 4Tofpl YCnelm o nodib=
30BATLCH TAKNM <HHTYHTHBHEIM METOAOM», TpehyeTen
Konoccansyas paGora. Befb nockosbKky NpocThiX B AC-
HEX JOKA3ATCALCTE TEOPEM HIH BLIBOAOB (OPMYS HET,
KAMAL pas NPUXOAKTCH CHOBA M CHOBA APOBEPHTL MO
JYHEHHLIE PE3YNLTATH, MCCHEAYS HX HENPOTHBOPEYHBOCTD
I MpapHABHOCTL HA YXKEe H3IYYeHHOM palee MaTepHane,
CpapuuBag C pe3yAbTaTaMu HCCAEAOBAHHH CROANLIX CH-
Tyauufi, paccMaTpueas upegenbsbie cayuau u 1. A [lpy
OTCYTCTBIH OpPAMEX MaTeMaTIHHeCkHX JOKA3aTeNnbLLTB He-
oGxonMo OHITh MNPEAEALHO BEMUMATENBHLIM, paloTarb
He0OBKHOBEHHO TULATENLHO, CTApaTLCA [OKA3aTh chnpa
BeAMMBOCTE Kadioll oTaeannoit Gopmyas. H tem ne me-
HEe NeJBHOrO B TOM, UTO MBE 3HACM, MOMXET OKasaToes
ropaafio OOALLIE, 4EM 3TO MOXKHO J0KA3ATh.

Hapelocs, BH XOpomo NOHMIH, YTO HA NPOTSKEHHU
peeil 910l paloTe § DOABL30BANCH caMon olBYHOR 9NeKT-
POIAMHAMKEON € 3aNAJAKBAIOLIMME BO3NEACTBHAMM, & He
moell TeopHeil ¢ HANOJOBHHY ONEPEXaIIHMH H HANOMNO-
BAHY 3anasfAupalouHMy  BO3ACHCTRAAMHE, OCHOBRKBAID:
niefics na pupanennn (1), ®opmydoil (1) s nonszosancs
JUINE IS TOFo, YTOOH yranate (opmy Bapamenni. Oana
H3 TAKHX yranaunux §opm cooTBeTcTROBaNa 3amene d Ha
(dyukimio [ wHpHEON &%, 4T 103BOJANJO Mie NOJAYYHTE
KOHEYHbIE peayabTati jis qio0wx 3znad. M 3pectro

Ml TIPHXOIHM KO BTOPOMY Tipobesy B Moei ony6nuKoBa -
Hoit pabore, Apyroll mepaspetienvoll npoGacme. [Ipu
samene O uaf pesyasTatil HE HOAYHATOTCR «YHATAPTLIMHY,
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T. € JUIAl HHX cyMMa BEPOATHOCTENR ©BCex anbTepnatHp-
HLIX BAPHANTOB OKA3ILBACTCH MeHblle enHuln. Ha npak-
THKE OTKAOHENHE OT eMMHNILI OMEHE HECBEAHKOD, EUJIH G 10-
crartoyne mano. B npeseie npu oueHs Mandom a onn
pooGlle necyutecTrento. A 310 NO3BOJAET BHNOAHATh
OEPEHOPMHPOBKY: BLl  MOMETE DBLIYHCANTL Bce wepes
SMITHPHYECKYIO Maccy, a 3arem nepeitty K npegeny, u
B PesyabTaTe ONEBHANOE 3ATPYMHCHHE, CRA3ANHOE ¢ (13-
i)ymemlem VUHTAPHOCTH, Bpofe Gu BpeMEHHO OTranaer.
ITo ono peficTBUTENLHO OTHIA/laeT, MHE TaK M HE YAAJ0CL
NOKB38ThH.

# xopowo cpenad, 4TO He CTan OTRABALIBATL 1Y6/H-
Kauno [0 BLUSCHEHMA 5TOr0 BONPOCH, TaK KAK OTRETA Ha
HEro, HaCKOJBKD MHE H3BECTHO, HHKTO ELEe He cMor HaHTH,
Opper HCCAGNOBAHHA ME3oHHLX TeopHll ¢ Oonee cHAB:
HLIMM CBAIAMA ¥ CHALHO CBAZEHHLIMH BEKTOPULIMK (oTO-
HaMp XOTs 0 HHYErO He HOKS3bIBEET, HO BCE e yOexgaer
MEHA B TOM, UTo NpH Gosee cHALHON cBA3H HAH B OoJee
BLICOKOM npuGaicenny (ckaxen, 8 npuGanmennn 137-ro
NOPA/IKA TEOPHH BO3MYLUIEHHA AR 3NEKTPOAHHaMHKH)
574 TPYAHGUTH HE HCHEIHET MpH NEpexoae K npeseny H
Aeficteuienbio GYyAeT KaMHEM NPETKHOBEHHA. a xouy
CKasath, 4T0, M0-MOEMY, CEHYAC Y HAC HET VAOBAETBOPH-
TEALHOM KEAHTOBOH SNCKTPOAHHAMBKH, XOTH # W NE yBe-
pen B 3ToM j0 camoro konua. M, mpe kaxercs, wecnenc-
BZHHA CHNLHLIX B32HMOAEACTBHH MPOANNTAIOTCS Bnepes
B DOCAENHEE DPEMA TakKuMi MEMIeltHMy TeMIamMi, B 4a-
CTHOCTH, [13-38 TOFO, HTO ¥ Hac HeT peAnTHiHerekoll Teope-
THHECKOH MOJienH, KOTopas Nno3nonsaa Obl JIeHCTBHTENBHO
‘pAaCCHNTIBATL BCE, 4TO HaMm HyMuo. Xois walle BCero
_P-aID)KHD CALIIETD, 9TO OCHOBHLIM TT[JE'I'ISIITCTHHEM CJTY}I(H‘['
HYpeaMepuan TPYUHOCTL PeleHHy 3ajiayqy Teopln CUAbHO-
20 B3aUMOMEHCTRIS, MHE JIHYHO KAMKETCH, 4TO HEN0 He
B STON, 2 B TOM, YTO 5TH 38[a4H B PEMKAX TEOPHH NOJs
BEOOILE HE HMEIOT PeLIeHHs, OHH NPocto GeccMbICheHIL
B 5TOM KOHTEKCTE: JmbGo BH nonysaere GeckoHEuHpblE pe-
Hienunsn, .ﬂ.l'l'ﬁ(), Eecal BhLI MBIT2ETECH KEK-TO UHHOHIMEHHTE
X, STO HANelHenlle NPHBOANT K HapyllenHio YHHTapHoCTH.
$ mmato, W0 ¥y HAC HET COBEPLIEHHO Y/IOBJETBOPHTENb-

- HOIl MOJIeNH PensvHDCTCKOM KBauTODBOH MEXAHHKH, KO-

A0panA cornacopanacsh Oul ecH He ¢ ABAEHHSMH NpHPOIR,
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10 no kpafinelt Mepe ¢ saementapuol noruKoil, Tpehyio-
utedl, wToGH CYMMA BEpPOATHOCTEH BCEX AJLTEPHATHE CO-
cragasna 100%. Bor nouemy s JRNNO CUHTEI0, HTO TEO-
PHA MEPENOPMHPOBKH — 3TO [POCTO OAHH U3 crocobon
jameTath MOoJ KOBEp TPYAHOCTH S.HEKT]BOJJ'.HHHMHKH. cBf-
FANHLIE € PacxoIHMOCTLIO. Ho, xomedno, y MEHS HET
B 3toM aGconoTHoH yBEpenHoCTH.

Ha 97OM MOMHO 38KOHYHTH pacckas o pa3paldoTke Kpan-
TOROIl SNEKTPOANHAMHKH B NPOCTRaHCTBCING BPEMEil-
HoM acnexre. He 3uaw, Momer ap oH yeMy-wHOyAb HA-
yunts. Bpsg nn. Besns camoe yiHBUTENLHOE TO, HTO NONTH
BCE WJIEH, BOBNHKIINE B MPOUCCCE HCCNEJOBAHNS, B KOHIE
KOHIIOB OKA32HCh HERYYKHLMI 715 KOHETHOrO PesydihTa-
ra. Hanpumep, Mie ne noHaloGHAHChL HANOAORRHY 3anas-
NuIBAIONIHE H HATOAOBUNIY ONEPEXAIOUINE NOTEHUHAALL
Bupamensenm (1) nna jgefictans 8 HE nOMLIOBAJCH.
Meicap 0 TOM, 9TO 3apfjlbl He AeHCTBYIOT Ha CaMuX ceos,
npuinocs ocraputh. |lpasga, wBanToBomexaHnueckiti
Gopmanuam, Gasupyloluiics ua HHTErpanax no uyTaM,
oKa3aqACy MNOJE3HEM fas OTra/GaHHsT OKOHYSTeIhHbX
pesynuTatos W pasi GOPMYNHPOBKH HOBOH TEOPHN 3J€K-
TPOARNAMIKH, HO fiaXe 370 He O coBeplienHo Heos-
XOOHMBIM. To ke caMoe MOMHO CKE328TeR H O NO3HTpOHE
Kag nsaTameMes saektpone. Takoe npeacrapieHue GHAO
oueHb yAOGHLIM, HO, CTPOro rosops, H 0e3 HETO MOMKHO
G0 060NTHEE, KGO OHO NPUBOAHT K TEM JKE CaMuM pe-
3yJbTATaM, YTO H TEOPHR JLIPOR B MOpE OTPHUATENBHHX
IHepruil.

Koneuno, vac ouens yAHWBAReT Takoe GOraTcTBo paa-
AHUIBEX (H3HYECKHX TOUER 3PEHHS W CTOJb PasfHYHBIX
maTemaTHieckux (opMyaHpoBOK, OKa3klBAOULIHXCS TEM He
menee skpnsanenTHuMK. Tlostomy wMeros, KoTOpwM #
AOAL30Bancs, OCHOBAHNBI HA (IHIHYECKHX CcOOGpaie-
HHRX, Kamercsn kpaine pesQherTupnum. Ornaausanck Ha
npofienannylo paboTy, s He MOry HE DOYYBCTBOBATL CBO-
ero poja cOXKAJEHHS NO NOROAY TOTO HEOGLIKIIORENIIOro
konumectea (uanineckux uaell u maremaruueckux gop-
MYAHPOBOK, NPHBETIIHX B KOHIE KONUOD JHUIL K MaTEMa-
THHECKOMY [peoOpasoBafio Toro, 4ro yme Ouo nise-
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CTHiO paHee, XOoTa B HOBOH (OpMYAHPOBKE ropasio Jerde
PEllaTh TE HAK HHLIE KOHKpeTHble 3afaul. Pa3ee ne Guino
Obl HaMHOro npoule paboTath HCKTIOMHTENBHO HAN wMare-
M2THYECKHM annaparoM B nomcrax Gogee sQextusupx
nporenyp pemennn? Tak-Te 04O TaK, HO HENL3N 320LBaTh
UTO, XOT# BCE H CREnoch Juilk XK Tie GQmpmy.rlupc:-nué
YHE H3BECTHOI'O, HAYEN-TO #1 € 33184H {,BD.':IMD}EHU, H 10
CHX MOp Hepemennofi) o ToM, KaK ycTpaHuTh Geckoneu-
HOCTH B OGWWHOI TEOPHH. 3HANHT, § HCKaA HOBYI0 Teo-
pHio, @ #e npocro Moanukaumio crapoi. M xora nowek
okasancn Oesycreninim, STo HE PeaeT BOmpoca o ToM,
KeKY10 LEeHHOCTL MpejcT aBasior EIIH.':I.H‘{E{.'KHE mnﬁpame-
HHUA MpH cO3AaNHE HOGOH TEOPH.

Onuy it Ty 3Ke QHIHNECKYIO PEANLHOCTL MOXKHO npes-
CTaBnsAThL cebe no-pasHoMy. TaK, KIaccHMeckylo sJekTpo-
AAHEMUKY MOMHO NOCTPCHTL HIAH HE OCHOBE MNOBHTHA
NoJisl, HAMW HA OCHOBE NPEACTABNEHHA O AEHCTBHH Ha pac-
CTOSHHH, HIH Elle KaKHM-HHOYAL ApYyrHM  obpasom.
B cpoe spems Makcsean 32anoqasna npocTpancTeo 1ecte-
perkasu, a Papajeli — CHIOBEIMH JHHUAMH, N0 TEK HAN
wHaye caMu ypasneHua Makcpeana octaiores B cBOEM
HaHavansHOM BHOE M HE MEHAIOTCHA B 3aBUCHMOCTH OT Tex
C7I0B, NPH MOMOLIM KOTOPLIX MLITAIOTCA BAOXHYTL B HHX
giuanteckoe cogepxanne. EauHCTBEHHOE NEHCTBHTENLNO
(t)'HSH‘TECKOE ONHCAHHE SABAENHA — 3T0 HCTOMKOBaHHE
CMBICAa BEJHLYHH B YPEBHENHMH € TOYKH 3peHHH SKCTEpH-
MEHTd, WK, TOUHEE IOBOPA, Cnocol nNpHMelenns ypasHe-
HH# K pesynbTaraM sKcnepuMenta. A pas Tax, TO, HABEp-
Hoe, Hauayuwuil cnocol co3nauusi HOBOI TEOPHH — Yra-
JAuBarTh ypaBHenHs, He oGpamias BHHManHA Ha (QH3HYE-
ckpe Mogenn wan (uaMveckoe obmacHenne. Hampumep,
Magkennor yrajnan apasHibHBEe ypasHeHlud Anf pacnpo-

CIpaneHHn CBETA B KpHCTanae 3anonro o0 Toro, Kax ero

KOJIJ€UH, NONBL3YSCh YHPYTHMH MOAEIAMH, TPHAYMA/TH
Manao-MankckH npapgonogobnoe oGLACHEHHE STOTO ABNE-
una. Han tor e Jlupak, Koropsiii npeinoH/ CBOE ypas-
HEeHHE [AAA ONHCAHHS SAEKTPOHZ, OCHOBLIBANCH TPAKTH-
YECKH TOVBKO Ha 4MCTO MATEMATHHECKHX coo0pazcennax.
H 1o ceii aeib AR HTOTO VPABHERHS HET TPOCTOTO (PH3H-

 Meckoro obbhfcHeiMs, oxparupalollero Bce €ro  CTo-

poid,
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Bort noueMy s AyMaio, NTO yraiwsatHe ypaBHENH MO-
Ater Ghite HAHAYUUIHM cnocofonM noAyHENH: 328 KOHOB A
Tex 0G/1acTel (PH3HKN, KOTOpLIe el Ma7To n3yuen. [lpan-
Aa, KOorna f OB HAMHOTO MOJOXKE, A cam npobosan yra-
NHIBATH YPABHEHHA W BHIET MHOTHX CTYAEHTOB, 3aHBIMaB-
muxea oTiM. M s anao, 4To Ha TakoMm TyTH OUEHb JIETKO
cONTBCS 1l MOHTH B CAMOM HEBEPOSTHOM HAMNPABJIEHHH.
[MostoMy MEE KAXKETCH, 4TO A4S0 HE B TOM, uTOGK HEATH
cambl Ayqud win camuh s@dexTusiril cnocob aenath
OTKPEITHA, 8 B TOM, uTOGK HaiTH X0Tb KaKoi-unbynb. Pu-
AHUECKHE e cOODpamMeHHs noMOraiT HHOT/La TeHepHpo-
BaThL HIEI0 0 TOM, K&K HCHIBECTHOE MONET OLITE CBA3AHO
¢ uasectHRIM. Teopuu H3BECTHOrO, OCHOBAaHHBIE H2 pas-
HBIX (QHIMNECKHX TPEACTaBAEHHSIX, MOTYT GbiTh COBEpIIEH-
HO IKBMBATEHTHLIMA BO BCEX CBOHX BHBOAZX, 8 NOTOMY
HEpPasAHUHMEIMH B HAYYHOM OTHOLIEHHH. Ho oin He Hjien-
THYHAI HCHXONOTHYECKH, KOTAa MEl NbiTE@EMCH, OTTONKHYB-
IHChL OT HHX, WarHyTh B HenssectHoe, Bexsc pasHuX To-
4eK 3PeHHA MOMKHO YCMOTPETH pasubie BOIMOXNHOCTH Aa%
moaudimkalui, 8 NnoToMy TaKHe TOUKH SpeHis He SKBHBa-
AEHTHE €O CrOpOHEl TEX FHIOTE3, KOTOpLIE BEIABHTAIOT
JOAH, NHTAACL PasoGpaThCa B TOM, YTO MM MOKa elle ne
nonsiTHo. Bor moueMy st yBepem, 4To AWOOMY XOpouieMy
COBPEMEHHOMY (DH3HKY-TEOPETHKY NOJIE3HO G0 Ol
HMEThL IHPOKHIT JMANA30H PasnniibiX QHIHIECKAX TOYEK
3penHa Ha OnHY M Ty ¥e Teopio (Hanpumep, KBAHTOBRYIO
3.‘1&K1'p01l1|HaMHK}') M 3HaTh OOJLHIOE YHCJ0 e MareMa-
TutieckuX Qopmyanposek. [1panna, moxer Obith, 570 3Ha-
yir TpeGoBath OT OAHOTO W4EA(BEKa CAMLIKOM MHOrOro.
Ho Torna TakMMH 3HZHHAMM J0JXEB 00a80ath HOBuWE
yueHhie, BIATHIE BCE BMECTE, KAk KJacc. Ecan wamusii
yuenslil cTaner c/efosath oGueH MOAE CROETO BPEMEIH
Ha opHeatine ¥ 0OBACHEHHE NEKTPOOMHAMHKH HJM TEO-
PHH nodH, TO YHEA0 THITOTES, KDTDPI:JE MOXHO BRIJIBHUYTE
LR 0OBACHEIHS], CKAXEM, CHIBLIBIX B3aHMO/ieHCTRIN, OKa-
eres: orpannuennEM. Mozer OHTh, 570 BHOJMHE ONpaB-
71aHO, TOTOMY MTO HCTHHA MOMET JNENATL KaK pad B MOM-
HoM uanpasaednil. Ho ecau ee MOMHO H2HTH anulb Ha
APYrOM TNYTH — Ed [YTH, OHEBHIHOM C HEenonyAspHoH
TOYKH 3PEHKA B TEOPHW [0/%, KTO 7Ke HaHjET ee Torpa?
Toneko ToT, Ko noxeprsyer cofoil, Hayuas KBaHTOBYIO
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DACKTPOJAMHEMHUKY € HeOORINON i cTpadnol Touky 3pe-
HITR, KOTOPYIO, BO3MONHO, ENY CZMOMY NPHAETCH NpHiYy-
mate. M s rosopis enoxeprsopaty’ cofofl», notomy uto
BEPOSITHOE BCErO, ITO HUKY/LA CTO HE NPHRENET, BOIE HOTH-
Ha MOxer GLiTh coBCeM He 3leCh H OMEHbL MOXKET OuiTh
TaM, Foe LapHT MOAE.

Ho, HacKombRo MOXHO CY/UITE No MOEMY ONETY, KepT-
B2 30eCh HE CAMIIKOM BENHKE, TAK K4k ecqH HeoOLMHad
TOUKE 3PEHHS NCHCTBHTE/ILHO SKCHEPHMENTANEHO KDH-
BANEHTHA OOWENPHHATON B OOGM2CTH WIBECTHOrD, B STOI
oGnactn Beerja uaietcs Kpyr 3ajay M npuaokenud, g
KOTOpHX NE00WEHAN TOUKS 3pesns NpHAaeT 0cobyio cn‘ny
H ACHOCTE MBIGAM, 4T0 YIKE CaMO MO Ce6E OYEHDL LLEHHO.
I( TOMY #C, 3aMHManaCh NOHCKAMH HOBLIX FAKOHOL, B NO-
CTOSHILO MCNBITHBAETE AYIEBUET NOLABEM OT MHCTH, YTO
MOMET GHiTh, HKTO €Lle He A0AyMancs 10 Toi [-N'-:Btpﬂﬂ’l"l
HOH BO3IMOMHOCTH, KOTOPYIO BE cellyae PECCMETPHBAETE,

A 4710 Ne ¢T2n0 co cTapoil TEOPHEN, B KOTOPYIO A B0~
t—‘m.:rcn eue wonowef? Oua Teneps crana nourennodi cra-
poil AaMoil, NOUTH coBeem noTepsunled GLITYIO npubie-
KaTeALHocTe. Cepaile IOHOLIN YK e 3a0beTcs ydallenio
npu suje ee. Ho o neil mMomno ckasark camoe ayyuice,
YTO MOMCHO CK23aTH O TORWIOH MCHUIHE: 4T0 OHA
O'EHE XOPOIIZs MAaTh M ¥ Hee DdeHs xopouwne netn. M oa
Gaaronapen lllsenckoit Axanemun mayk 3a BLICOKYID
OILHRY OJIHOTO M3 HMX.

Baaropapic Bac 3a BHHMaHe.
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