MATEMATUYECKAA TEOPUA XU3HU NMPUPOODbI

Akapemuk Pycckou akagemun, AUINNAH n MAHUT.
BoHaapeHko KOpuu NpuropbeBuy.

BBEOEHUE

HacTosiwee acce nosiBUNOCh Kak BbI30OB HAy4HOMY OBLLIECTBY, KOTOPLIN YXe
TbiCcAYeneTne TonyeTcs Ha mecte. Hayka 3awna B Tynuk. Hayka 3auenunnaco
3a UCKYCCTBEHHOCTb, TEXHUKY, KaK HEODXOANMOCTb 3aLMThl, 3@ abCcTpakumm
NpoLSibIX BPEMEH, NepeBena CTPEesikM Ha NPOCTble YMCra, 3a BEPOATHOCTb U
MeToabl NpUBbnMKeHusl, 0Tkasanacbh OT UppaLMoHarnbHbIX YACEN, a BCE XNBOE
CTPOUTCA Ha uppaunoHarnbHbIX U HaTyparnbHbIX Yucnax. BepHaackum
OnNupaeTcsi Ha KOCTHOE U XXMBOE B HOOCMhepe, a C ApYyron CTOPOHbI MbICSTb
YyenoBeKa npeacTaBnsaeT Kak HOBOE naHeTapHoO-kocMuyeckoe seneHme. O6
9TOM NpekKpacHo ckasaHo y KasHauyeeBa n AHWMHa. Ecnn nckniovntb
TexHocepy, To B MUpe BCe XMBOE, MOCTPOEHHOE Ha po4oBOM OCHOBE. BOT aTy
CTOPOHY 1 HaZo BbINO MHe OTpasnTb B Momx paboTtax. [Mpnaét spems n
ABCOMT 3aCTaBUT YENOBEYECTBO BbINTW Ha NPaBUITbHbBIN MYTb XXU3HW Yepes
KaTacTpodbl nnu obpasoBaHue. 1o ero muccus. [pyroro He gaHo! A He
paccmaTpuBato 3gechb notTpebutenbckoe obuecTBo. 34eck paccMmaTpuBaeTcs
obLwecTtBo co3ngarenen byayuiero yenoseyectsa. Cam bor-OgnH-AbcontoT
ABNSIETCA co3uaarenem 1 no ceoemy obpasy n nogobuto cosgaéeT Yenoseka no
MeCTY, BpeMeHu 1 macce. Ho kak? YTobbl NOHATb 9TO HanucaHa
«OayxoTBOpEHHAA MaTepusi», packpbiTa NpUpogHast MateMaTuka pasBuTus
XUBbIX 00BEKTOB, [Ae onpeaenunca KpUMTepun yCTonunBoCcTr 1
ONTMManbHOCTW NPUPOAbI, YTO NOTOM NPOBEPEHO B XKYKOBCKOM akageMum
BATY. B Tpyne «Hay4HbIii 1 IPUPOIHBINA S3BIK HA ITyTH K HCTUHEY HaWCH
CHUCTEMHBIN IMoXOoa K IIpOoHeCCy IMOUCKa I/ICTI/IHBI, 1€ OTKPbITA q)YHKHI/IOHaJ]LHa}I CBA3b
Ennnoro Equncrsa Enuann Buyrpennux u Buemnux noseii. HoBbie oTKpbITHS
3aCTaBUJIM CACIATh aHAJIN3 COBPECMCHHOC COCTOSHUC HAYKH B MOHOFpa(bI/II/I
«Bceobmue 3akoHbl Mupo3nanus» , rie OCyIEeCTBIEH HOBBIM MOBOPOT B Hel. [1o
npocr0e Buniienta Mouceesuua @enopona uccnegonana « Teopusi exmHOro Mupa
Aobcourora u YenoBeka u3 cepunt «Anredpa [pupoasny. GU3HKa JKUBBIX CHCTEM).
Ho stoT omyc oka3anock npenasepuem K ¢ponmnanty «Ydyenune IMU, uinu «3010T10€
OTHOIICHHME» MPUPOTHOI0 UHTEJJIEKTA), KOTOPBIA IPOPBAJICS Yepe3 KaHAUIaTa
neaadnTra OMOJIOTNYECKUX HayK, IIPpCIIoaaBaTC/Id YHUBCPCUTCTA BepHa,I[CKOFO. Bcé
3aBepIIIach GyHIaMEHTAIBHBIM TPYIoM «JI1060Bb AGCOIIOTA WIIH «30J10TO€
OTHOUICHHME» MPUPOTHOT0 MHTeNNeKTa». M3nauansro y MmeHst BO3HUKIIa
HeobxoaumocTb pa3obpaTtbes ¢ lMpupodHolti Mamemamukol ¢
«PU3NKO-MmaTeMaTU4eCKOM OCHOBOM KayecTBa XU3HU». Ecmb
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ecmecmeeHHbIe napHocmu 8 XU3Hu — 3mo Mbl 8 boze u boe 8 Hac, Mbi 8
Abcorntome u Abcornrom 8 Hac, Mbi 8 Cembe U CeMbsi 8 Hac, Mbi 8 [pupode u
[Mpupoda e Hac.... Ansa aToro B «KBaHTOBOM KOHLIENLUU YCTONYNBOIrO
pPa3BUTUA» HYXKEH MOCT Yepes J1I0Xb, NYCTOTY U Xaoc. [puwnock caenatb

BpeMeHHbIE OTKa3bl:

Om lMocmyrnuposaHusi [lokasamenbHocmy; ~ OTO HE O3Ha4YaeT MOMHOro OTkasa
K § 3aKOHomepHocmu;  OT AaHHbIX orpaHuyeHuni,
ggy Haunocmu PeansHocmu; noaxoaos. Ho Hago Gbino NoHATL
B cmpaxyuy HAocmoeeprHocmu;  BeyyocTb U BECKOHEYHOCTb

eéposimHocmu MppauyuoHansHocmu AG o) 5 E
OzpanudenHocmu . conmtota, OpuHa, bBora. Ero
HekomnemermHOCM 3y auui0 Memutbl; eauHcTtBo [yxa, Oywn n Tena!
u BeyHocmu; CYMMETPUM 1 aCUMMETPUN.
BpemenHocmu Ecmecmeennocmu 1. [lodyeMy  dernoseka 1o
HckyccmeenHocmu pedorniekcy TAHeT B Kocmoc?
Sawktymocmu Omkpeimocmu; MoyemMy B MUpe BCeE XUBET U
Pa3nada, pasdena  Egynenuro; Sy
flezpadayuu Pazeumue AblWnT? Y10 3acTaBnsaeT AbllaTh
3na u xaoca. 2apMoHUU WHEPTHOE Terno, faxe KaMeHb?

Lobpy u nopsioky. UTto Takoe bor?

- Bor-Poantenb-Abcontot-OanH
nMTaeT Hac MHAYKTUBHO cBoel J1to60oBbI0 = «30M0TbiM OTHOLEeHneM» = NnAHK,
BOCCTaHaBnmBas cebsa 1 Hac B Kaxxgom uukre!

2. lNo4vemy cryw€HHoe ObIThe CTpeEMUTCS K NepUdepPUn, K paccestHnio U pocTy
QHTpONMN, a paccesiHHoe ObITue - K LEHTPY, K BOMMOLWEHUIO N pPOCTY
HersHTponun?

- XunBon Mup JTro6BK HGanaHcupyeT B npupoae Ha paBHOBECUM, PaBEHCTBE
Bcex!

3. [Noyemy PognHa Pog yenosevecTBa Ha4MHaETCA C rannorpynnel R1a?

- bor ecTb JTto60Bb, a P-OguH-a ero POOUWHA, patowasn emy Cuny SHeprum!

4. Moyemy lpupoga Tak wegpa usobunmem pasHoobpasusi cBeTa, maruu,
nooeun?

- Haw ctapwwun Poantenb-OauH-AGCONOT CBOMM MNPUMEPOM YYUT BCEX
ObiTb weppbimn, OH pa3BMBaeT M OTAAET CBOK SHEPrU0 BCEM Ha BCEX
ypoBHAX!

5. [Moyemy B Meramumpe n MMKPOMMUPE COXPaHSETCHA eauHbI pogoBOM NOPSA0K
rapMOHWUK, a B Cpeae Makpomupa Nopsiaok TEPAETCS, NOABEPXKEH XaoCy?

- NoTomy, 4yTO HE3penomy Yyenoseky-cosgaTento AbcontoT gan ceobony sonu!

6. 3a4yem B Hoochepe YernoBeka-cosmaaTens obyyatot ObITb NOTpeduTenem?

- UuBunmnzauma notpebutenen paspywaetr ceba 6Gnarogapsi HeBexecTsy!
OnbIT 6ecco3HaTenbHbIN pedrekc B 4eTCKoM caay. Manbiwam B LeHTpe 3ana
NOCTaBUNMN KpacuUBYKO KyKry, a urpatb C Heto 3anpetunu. [letn nepectanu
urpatb U CMOTPENN Ha HEE, a Korga paspeLlunnu, getn nogbexanu K Heu, u
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Kaxkabl NOTSHYN K cebe. Kykny pasopsanu. OnbIT NOTpebuUTensLCKkoro cHacTbA
noctaBunM Ha Mblwax (25 pas npoBepeHO ToOnbko B Amepuke). Ho
UMBUNU3aLMSA Mblllen nornbana.

7. Moyemy yHMUYTOXAKOT NyyLlumx, nyywee, azdyky? 3a4emM nepenHadnnm cytb
PYCCKMX HapoaHbIX A40OpbIX Aer, COoB 1 CKa3ok 0 BeYHo c4acTnMBOM XXN3HN?
— Bamnupbl XXaxxayT COXpaHUTb CBOIO aNIMTapHYHo BracTb Hag TBopuamu!

8. Kak BO3HMKNa XU3Hb bbiTna 3 HebbiTna 1 kak oHa passuBanach?

— Ecnn o6bekToB HET, TO 1 BPeMEeHMU HET, YacToTa 6eckoHeuHa, Mnp HebbiTns
HeycTonumB! Tonbko a¢punp, Kak 06 LEKT ObITNA YCTOMYMB, 1 6€3 NyTaHULbI.
KnsHb o6bekTa (anL0) pasBMBaETCA U PacKpbIBAETCS U3HYTPU 4-X U3MEPEHUIA.
MupoBble U pycCcKue LWKOSMbl B Te4yeHne cBoero 1000-neTHero pasBuTus
nopoannM MHOXXeCTBO (OMNTOCOBCKMX LUKON, 3abbie BELbI.

K HuM oTHOocAaTca nudparopenubl, NAATOHMKN, HEONNATOHWKUA, COdUCTLI,
CTOVKN, XPUCTWAHE TeOosiorM, MaxXUCTbl, KaHTUHMAHUbLI, rerenbsiHubl,
PO3eHKpenLUePbl, MaAPKCUCTbl, MaTepuanuctbl, ugeanuctbl. [louck
NOHMMAHUS KayecCTBa XU3HU BEOET K pOAOBOMY MUPOBOMY PYCCKOMY A3bIKY, K
BykBULE, HO KAa4eCcTBa U MaTeEMaTUKN HELOCTAET.

Mo Mapkcy, kanutannam NoCTPOeH Ha paspyLleHnn pogoBbIX OTHOLEHUW. Ho
Bbyoyuiee MOXET CTPOUTBLCS NULLbL Ha BO3BpaTe K POAOBbLIM OTHOLLUEHUSIM U
no6sw.

MATEMATUYECKAA JTOIMNKA LLAITOB B KOHAX U SAKOHAX

O6bekT — aTO nNpegMeT, MNPOLEeCC U sBMEHME, KOTOpble CyLLeCTBYHOT B
peanbHON OEeUCTBUTENbHOCTM HE3aBUCUMO OT CO3HaHWUS MO3HAKLLEro ero
HabnogaTtens. Becb Mup ectb 0OObEKT M cocTouT M3 obbekToB. [ns
NoOHMMaHUS nNpupoabl o0b6bekTa Hangem €ero Hayano 4epe3 KOpeHb
BGeCcKoHeYHOW CTeneHn N3 akTyanbHON 6eCKOHEYHOCTN. PedynsTatom aBnseTcs
Bor OguH — o6béMHaA c4yéTHaa eaunHuua (x=+1)(y=+1)(z=t1)= +1, MAPHASA
TOYKA Bora-OgunHa-Abcontota, Ero
1. KoH kak MHoro-Boxue EanHcTBo. A EcMb. Kaxabih o6bekT BceneHHom

npeacraensieT cobor NOHATME NOMSPHON napbl Lenoro B Buae EanHoro

Eavnctea Egmnny (EEE), Tak kak + 4°°/ooA=il+ +achnp 60XXeCcTBEHHbIN,
BGeckoHeYHOo TOHKoW nonsipHon chopmbl EEE nmeet

O6wenpuHATbIe BENUYUHBI Y4YéT BeNUUYUNHbI Macc, yTOYHEHHbIe «30» B
[29] 3B

13pr =6,243 x10'3B 0,618...x10" 3B = x 10" 3B =1/D x10" 3B
1k'm =6,13 x 1038 0,618...x10%° 3B = x 10*° 3B = 1/® x10*° 3B
1BT ceK = 6,24x10%3B = 1[0x 0,618...x10"° 3B = x 10" 3B =1/® x10" 3B
=1H ™

1n at™m =6,33 x 10'93B 0,618...x10%° 3B = x 10*° 3B =1/® x10*°sB




1rkan =2,61x 10°3B 2,618...x10° 3B = 1/¢h?x10% 3B = D?x10"
aB

1a.e.m. =0,0931494 x10'° 3B | 0,090...x10® 3B = ¢ x 10 3B =1/d° x10%
aB

2. KOH He yHUYTOXMMOCTM MppauuoHanbHoro ddmpa — 370 pearibHoe
0ObLEMHOE MepHOe KBaHTOBaHHOe To4yedHoe rnore BHy v BHe cuéTtHom
3Heprumn aKkTMBHOIO YPOBHS Mepapxuu.

[MoTeHunan mcxoQHoOro Hadamna MNOMSIPHOM 3Heprun +1, pasHOCTb KOTOPOro
paBHa E =2. lNonspHoe BonHoBoe [MOJIE 3Heprum paBHO 2T ANs1 NEPBOro
yukna Et = 2w (nonpaesneHHasa popmyna lNnaHka). Ho yxe 3gecb Mbl BUOUM
CBA3b 2T, BHYTPEHHEro noneBoro umkna cyTok, ¢ yrnamu 360° C BHELUHUM
LMKMIOM roga, KOTOpOEe Henb3s MpeBblllaTb, YTOObI NpexaeBpeEMEHHO He
YCKOpPATb BpalleHne 3emnn 4O 3penocTy YernoBeyecTBa M e€ obpalleHns B
3ge3qy. BHewHiowo obpaTHyto yrnosyk BenuuMHy 1/180° = 0,005555...
XenaTtenbHO COXpaHATb CcTabunbHoW. [N u3MepeHus U COXpaHeHUs
KaneHgapHoro uukna crpouncs CTOyHXeHOX U nMpaMmmuabl. Tak Mbl CBS3anu m
C NeHTarpamMmMomn Xun3Hu, ¢ KaneHgapém 1 ¢ CUHTE30M U3NYECKMX OO BEMOB B
10/2-cucteme. Bknwounmm croga U CUMHTE3 NATM CTUXUIW: OroHb, 3eMIis,
KpucTtann, Boaa, Aepeso. Takmm obpasom,

3. KOH ¢ppakTtanbHON 3HEeprum — nonapHoe CYETHOE 3Ha4YeHne aHeprum f =

2
Tﬁ 4yacToTbl, rge noTeHunan eauHuUbl 3Heprun wucdmncnsietcs 10/2

CUCTEMOMN:

o " o 0o 1 .2 t
4. 3aKOH ABOUYHOMN CHETHOWN OCHOBbLI apryMeHTOB 2 , 2,2 ... 2 ... 1

o . < 0,1 2 t
5. 3aKOH AeCATUYHOMN CHETHOW OCHOBbI aprymeHToB 10,10, 10...10 ...

6. KOH ¢pakTtana npoctpaHcTtBa EEE ecTb 06béMHas napHasa egMHuua
BHy n BHe nons — o6bEMHas Touka admpa TOHKON MEPHOCTU, U3 KOTOPbIX
CcTposiTcs BCe BUAbl hopM pactutenbHocTn Mupa 6uonormsa, ncuxonorus. ..
reoMeTpua OU3NKKN: NIMHNA, Nnowaab, 06bem, TpeyronbHUK, KBagpaT Kpyr,
chepa, wap, INUNC, LWAPOCUHIMEHT, TEeTpasgp, OKTasap, rekcasgp,
aonekasgp, ukocaaap, ...

7. KOH BpemeHu dpaktan EEE saBndetcs uumkn, uenbii NOMSIPHLIN
NOTEHUMan HaTypasibHbIX CHETHbLIX €ANHUL, CTeMEeHU Y apryMeHToB. JTO U
BOCCTaHOBSieHNE OObLEKTOB 4epe3  Co-ueHTpbl. KMeHHO Bpems
HakKansmMBaeT NMPOCTPaHCTBO, MacCy, BEC, 3HEPrU0, CTPYKTypupyeT BHe n
BHy aHeprnio 06beKTOB, NO3BOSISAII CKOPOCTHbIE MEPEMELLEHUS BOMH BO
BHe none. Bpema namepseTca 4nMCrnomMm LMKIIOB, KOAOM YMcria 3apsgoB U
paspsagos. M3 npegbiaywmx pabot astopa n CTATUCTUKWU Bcen cbayHbl n
dnopbl [1] (YucneHko), Bcen anemeHTHon 6asbl [2] (Moanun) n Bcen
ConHe4vHon cuctemsl [3] (Kennep) mbl 3Haem nogobHoe, 4YTo



8. KOH: norapucgpm npocTtpaHCTBa BapuMaHTOB e€CTb BpeMsl, KOTOpoOe
t
onpegensieTcss 4YMCcrioM UUKMOB opbuTanbHOro BpalleHUs: Log a = t.

MmeHHO Bpems co3gaéTt UCTopuo, BOCCTaHaBIMBAET MPOXUTBIE PYHKLNN,
GanaHcbl B BMAE HErBHTPOMUU Yepes3 CO-LUEHTPbl U pacCenBaET IHEPTUIO
yepes nepudeputo B BUAE 3HTPOMUN.

9. 3aKOH 4ucna UMKNOB BpaleHUAa (BpeMsl) K 4YUCNy BapuaHTOB
npocTpaHCcTBa Mo CTaTUCTUKN paBeH norapudpmy. M3 astoro cnegyer

t
paspeluatoLLas TOHKOCTb HUPBaHbI —- paBHasi norapugmy Log - norocy
a

npuéma n nepenaym gopm, Kak

10. KOH: npuémo-nepenarowien KBAHTOBaAaHHOW aHTEHHbI, Y KOTOPOW eCTb
BXOA HegocTaTKka — NPUYNHA LEHTPOCTPEMUTESNBbHBIX CUST, FAe BO3HUKAET N3
NCTOKa

11. KoH coBectu — Bectb AbcontoTa no MecTy, BpeMEHN U Macce COBMECTHO
C 0ObekToM, BbICTyNas MNPOTMB BTOPOr0 3aKOHa TEPMOAWHAMUKKM, B
KOTOPOM BbIXOO4 €CTb MNpuyYMHa  LEHTPOOEXHbIX Ccun  Kn3bbITKa,
HanpaBfeHHbIX K nepudepun OT UeHTpa, rae OObekT WucnbiTbiBaeT
XONOAHbIN CUHTE3 KBAHTOBAHUA N BUOXUMUIO.
Bbixoa 3a KoH coBecTn Bo3HMKaeT npu ytepe Pasyma. KoH 06beguHSeT B

Kpyre XXU3HWU MwuposgaHna Yenoseka co BceneHHon A = q (Kpyr
O6beguHsaeT Hac).

OueBMAHO, YTO U NPOCTPAHCTBO, U BPEMS BblpakatoT BOFTHOBOW

12. 3aKOoH npoTsKEeHHOoCcTU. OObLekTbl B3aMmogencTByloT BHe nonamwm,

HakannmBaga U paccenBasa BpeMeHeMm BHyt 1 Bue' nonst macc m. BHe nons:
CTPYKTYypupytoT cobon obpaTtHble BHy nona u HaobopoTt. 3akoH
Npuémo-nepenaroLlen aHTEeHHbl B KaXXgoM oObekTe Mo3BOMseT U NpUéEM
BHe nonsg BO BHyTpb UM BbiBog BHY nons Bo BHe 4epe3 [aBonHoe
BblBOpayMBaHne oObeKTa Ha M3HaHKYy Npu BXo4e M npu Bbixode 6e3
HapyLLeHUs

13. KOHA cootBeTcTBUA BHY 1 BHe nonen. 3TOT TN KOHa MOXHO Ha3BaTb

14. 3aKOH CKPYTKM WU «KaTtacTpodbl» B MaTemaTuke. BHyt(— BHe)t
= -1, BHyt + (— BHe)t = m (Macca), Unu nHade BHyt =m + 1/BHyt,
Nnu
15. KoH aBOMHOro nepeunsny4veHus. Hayano Benukoro uymkna aBToTpodHOro
-1
pexuma nutaHusa BHy =1+ BHe, paBHoe obpaTHOMy BHy nonto @ = 1+O .
® =1+ ! = 1,6180339...

1

!
+
1+

=1.6180339...

=1.6180339...
1+ =1.6180339...
14— =16180339..

[MoaToMy BTOpOM 3aKOH TepMogMHaMuKn HeakTyaneH. Mup BeuyeH.



16. KOH pas3sBuTna HEraHTponum, NpoTMB pocTa 3HTPOMUK, NPOTUB BTOPOrO
3aKkoHa TepMoauHamuku. 3BE3Qbl M MNNaHeTbl pacTyT, pasberawTcs, Ha
nepudepun Mupa pgerpagupyroT, a LEHTpbl coBepLlleHCTByoTCA. [Ons
KyOunyeckunx LecturpaHHbix ceasen B cpeae EEE, cBa3b kaxaoro obbekTa

1+5

2

C apyrumn naTbio obbekTamum nmeem chopmyny = O, d, Ta xe

dopmyna v ¢ NATbI CTUXUAMN. DTO

KOH nepBoro o6bueKkTa, KOTOpbIf 3apoXaaeTcs U3 CYETHbIX eanHul 1=0+d
ecTecTBeHHbIM obpa3om. BHe none ¢ = -0,61803..., a BHy obpaTHoe nosne
® = 1,61803..., YTO COOTBETCTBYET 3rIeMEHTAPHOMY 9NEeKTPUYEeCKoMy

—19 -
3apagy, 9nekTpoHy B MacwTabe 10 ~, (YTOYHEHHble [OaHHble
SHUMKNoneanm dusnkm).

O6LwWwenpuHATbIE BENUYUHBI YY€T BennUnHbI Macc, yTouHéHHble «30» B 3B

[29]

13pr =-6,243x10'3B -0,61803398...x10"* 3B = ¢ x 10** 3B = 1/® x10**
3B

1k'm =-6,13 x10*°3B -0,61803398...x10%° 3B = ¢ x 10* 3B = 1/® x10*°
3B

1BT ceK = -6,24x10"%3B = 11k -0,61803398...x10" 3B = ¢ x 10" 3B =1/®P x10"

=1H - ™M 3B

inatm =-6,33 x 10"°3B -0,61803398...x10%° 3B = x 10*° 3B =1/ x10*
3B

irkan =2,61x 10*°3B 2,618...x10" 3B =1/¢p’x10"° 3B = P>x10*
3B

5 5

1a.e.M. =-0,0931494x10'° 3B | -0,090...x10%° 3B = ¢ x 10° 3B =1/d x10%
3B

17.

18. KOH EONHOWN mepHocTh 3Heprum B 1 3B npeacraensieT cobon mepy
cyéta oHeprnn. Llenbin nonsipHbI anemeHTapHbin 3apsan (OM) nons
eOVHWYHOW MaccChbl, eCcTb cymma BHy ®= 1,61803398...n BHe O =
—0,61803398... uppaumoHanbHon Mepbl COOpKM eanHuL, adupa B BuUAE
KBAHTOBAHHOIO 3apsaa afeKkTpoHa.

19. KOH a3nekTtpomarHeTuama. OHeprns BpeMeHW OTBeYyaeT Nno CyTu 3a

1
t t t 4 nt
BHYTPEHHIOH MarHUTHYy EM= w/va= T\/Evo = S—\/rTme “10
NPOTSHKEHHOCTb M30bITKA Maccbl COBOLITUA. JHEeprust MNpocTpaHCcTBa
OTBEYAET MO CYTW 3a BHELUHIO aMnekTpudeckylo E, = \mv, = %\/ﬁv(f

1

& t “
j—\/ancp 10 oTpuuaTenbHy0 NPOTSXEHHOCTb UX HedocTaTka. BmecTte oHu

OTBEYaloT 32 NPOCTPAHCTBEHHO-BPEMEHHYIO CTPYKTYPY 3NEKTPOMarHMTHOWM
MaTepumn:



2 2
t 2 2
oM E3E = %S mv, =my, =mv . lNpn nogcrtaHoBke t = 10 B
M M

1

e t .
v, = T ‘10" MeeM YTOYHEHHYIO CKOPOCTb CBeTa Bo BHe nonsix Bakyyma.

BHewHss opma 6e3 BHYTPEHHEro cogepXXaHus He ObiBaeT 1 HaobopoT,
BHYTPEHHEro cogepxaHusi 6e3 BHewHen ¢opMbl He ObiBaeT. [loaTomy
nMmeem

20. KoH napHOCTM wuppauMoHaribHOro BO3MYLLUEHMS W KOMMeHcauuu
(OeHb-HOYb, YTPO-BeYep, 3MMa-fieTo, BeCHa-OCeHb), a pes3ynbraT eCcTb

uenas paumoHarnbHasi macca o+ (— d))_t = Ert = Qt = m 3apsgos. B
pe3ynsraTte Mbl NONY4YMnn
21. KOH NKOBBUA wnu KOH ¢dopmoobpasoBaHMa uppauuoOHanbLHOro

KpUTepmusi YyCTOMYMBOCTU M onTumanbHoctn & = 1 + O =1+ o,
«30510TOr0  OTHOoweHus» («30») % = %= ®, npoBepeHHbIN Ha
anroputmax asuaumn B BATY. JlioboBb = Jlitogn bora BeparwT (b =
COTBOpPEHMEe = COBMeCTHOe TBopeHue). [yTém nobBM N 3HAHWIN Kaxaas
CYLLHOCTb pasBuBaeTcsd, nocturad AyxoBHble cTyneHn MwuposgaHus.
CornacHo TpéM 3akoHaMm runepbopees: rae NepBbl 3aKOH:

22. MHOXalwmecsa ansTepHaTuBbl (pasMHOXasiCb) CO34aloT MPOCTPAHCTBA,
BTOPOW:

23. My6uHbl conpukacatotcs B bore-OguHe-AbcontoTe 1 TpeTUn:

24. Mepa conpukocHoBeHNS ecTb JTio60Bb.

Kaxxabln poXXaEHHbIN 00OBbEKT CO30aéT

25. KOH Cgeta, Hocutenb CBeTa 13 peakTUBHbLIX COMPOTUBNEHUN BCEX
YPOBHEWN,

26. 3aKoH Oma%= R + X, rme BCe KOHTypbl 1 = w’lC B opraHuame

CNaXeHbl «30M10TbIM OTHOLLEHNEMY», peakTUBHON J1to60BbI0 X, N3 KOTOPbIX
cocTouT R.

o 1 o
27. KOH 6esycnoBHoi J106BU X = wl+— [OEMCTBYET Ha BCEX YPOBHSIX
nepapxum NpupoaHbLIX cUCTeM, OpraHn3mMma, opraHusaumn. Takke un
3 2
28. KOH Kennepa s L =t, TO eCTb 3aKOH COXpaHeHNsI KOMMNJIeKCHOCTH BHe

o < o 3
AOencTBsnTesibHOM TOPCUOHHOWU MaACChbl KOHTYpa s Lt=2‘l'[xt2T[ytZtLt 7 BHy

MHMMOW MarHUTHOW MacCbl e4MHNL, OObEKTUBHbLIX COOLITUIN paBHOM tz.

29. KOH coxpaHeHus 3Heprum n MOLWHOCTMU KaXXablM OO bEKTOM KaK BELLb B
cebe Pt=E=A. 3TO NO3BONSET CKka3aTb HAM KOH 3rieKTpomMarHeTuama (n.18) u
KOH ABOWHOro nepensny4vyeHuns (n.15). ix keaHtoBaHune no «30» CTaTUYHO.
OTtpuuatenoHoe BHe KBaHTOBOE Mosfie yaepXmBaeT noroxmternbHoe BHy
none maccbl obbekta OT pacnaga. BHy nonoxuTternbHOe rnore KBaHTOB
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t
yoepxxuBaeT oTpuuartenbHoe BHe none obbekta oT pacrtekaHus. @ +
t
1
(—3) =Macca.
3akoH «30» B BMAe noteHumnanos aHeprin EEE Ha BCeX yPOBHSX nepapxmn B

pamMkax BeyHocTu oTpaxéH B dhopmyne 1=+/0, (9)10t npu t =0...c0. Ho EEE He
OAET LWMPOKOro pasHoobpasuns cogepxkaHus mep 1 oopm, HO eCTb

30. 3akoH cBoboabl BbIGOpa: BCE B Hawen xu3Hu oT AbcontTa Ao
Uenoseka 3aBucut OT Bblbopa. Kaxabih BblIGOp, Kakum ©Obl OH
He3HaunTernbHbIM HU Kasarcs, onpegensiet cyabby obbekta n Abcontota.
BHy none ntoboro o6bekTa B 3aBUCMMOCTU OT BHELLHUX YCIOBWIA Bbl3blBAET
HEKOTOPYH peakumio Bblbopa noBedeHusl. JTa eCTeCTBEHHas peakuus

MEHSET KaK BHYTPEHHUN, TaK N BHEWHUN Mup A n 1. B pesynsrate Mbl
npoxoaum

31. 3aKOH cOBepLlIeHCTBa B YCMNOBUSAX OKpyXawuwero mvpa B Buae
apanTtauum, Mbl MEHAEeMCH, 3BOSIOUMOHUPYEM, rMOHeM, Oerpagupys,
COBEpPLUEHCTBYEMCH, MLLEM U NpuobpeTaem cornacue ¢ Abcontotom A = 4.
Uenosek ctaHoButca Abcontotom-borom, aa n Abcontot-bor craHoButcs
Yenosekom B cuny

2
32. KoHa 3ayatma YenoBeka B uacToTe Nnasmbl - /4mne /me = 2T/t
(dopmyna 13 sHuuknoneann uanku). B HEM KOHCTpyKUMA n = T[/me =

3,444728... 4TO COOTBETCTBYET CTPYKTYp€ KOCTHbIX MO3BOHKOB
MriekonuTtatoulero n HYenoseka.

OTkasaBWINCb OT 4acTu aHeprun npu ceoboae BbIGOpa, OT eauHULbI
9HEeprMnm Ha Kaxgom ypoBHe wuepapxum AbcontoT-OamH Havan CUHTE3
Uenoseka npu pasHoobpasun MEP. Ecnu B Hayane 6e3 oTka3a Mbl UMenu
HenameHHoe EEE

0
33. 3aKOH HepeanusoBaHHou BeyHon BuGpauum /0, (9)10tl, Ha3BaHHbIX B
dom3nKe penukTamm Bcex ypoBHeW nepapxuu, rae 1=0,(9) = 0,99999...99...,
noka 6e3 nosBneHnsa o6beKToB. Ho Npu O0TKase OT YacTu SHEPTUM UMEEM

34. 3aKOH Mepbl MUPOBbIX 4acToT M, = \1/0, (8)10tl B BUAe okTaB noboro

nepapxmyeckoro ypoBHs. NMogobHoe nputarmBaetr nogobHoe. Ha kakown
YacToTe Mbl BUOpUPYEM, TO U NPUTSATMBAEM B CBOHO XKU3Hb.

|_|pI/1 AanbHenLWem oTKase OT e4uHULbI 3H€pFI/IV1 Ha BCEX YPOBHAX Mbl UMEEM

2
35. 3aKOH MMPOBOMN JIMHENHOWN MepbI M = VO, (7)10tl B BUAE CaXkeHen Bcex

BMAoB 1 nx macwtados (TOYKW, nagn, NOKTH, CaXKeHu, ...).
Mpu cnegytollem oTkase OT 3HEPTUM Ha BCEX YPOBHSX MMEEM



36. 3aKOH 4YMUCIIOBOM Mepbl BIOXEHUW BCeX BUOOB MaTpéLluek M=

3 t <

V0, ()10 B «30» 1 X HOPMUPOBAHHBLIX MacLTaboB pa3HOM NITIOTHOCTY,
HanpumMep, YNCMOo 3NEKTPOHOB B NPOTOHE, HEMTPOHE U APYrnX atomax, B
KneTkax ....

[anee onsa nonyyeHus XXMBow BOAHOW NOABWMXXHOW cpeabl NPy HOPMUPOBaHUM

pl'IJTOTHOCTPI . vV
NIOTHOCTU —cbz N MONAPHOro obbéma N nveem
+

37. 3aKOH MMPOBOM Mepbl TeMnepaTyp u TemnepameHTa: T°K = \4/0, (5)10tl
, rae nony4aem ABCONIOTHYO TemnepaTypy Hynsa 273,012..., Temnepartypy
Tena 4yenoBeka, wuanyyYeHuss bapgo... owWMBOYHO cCYMUTAKOT, YTO ITO
PENUKTBI.
3aTteM meeM KorepeHTHbIN rofniorpadynyeckui

38. 3akoH ¢opMupoBaHUA Mepbl CEMEHMU M= \5/0, (4)10tl B Buae

CUYMTBIBAHUS MO MECTY BPEMEHN M MacCce rapMOHMUIO CNOUCTbIX Noao0uii B
macliTabe, ons BHEAPEHUS X B cpeabl, CNOCOOHbIE UX BbIPpacTUTb.
Cnepnom ans co3peBaroLmx MNaaeHUeB 4-ro usmepeHus UMeem

o 6 t
39. 3aKOH MMPOBOM Mepbl MNpeaco3HaHusA My = 1\/0,(3)101 B BMAe
cogepaHust opM N CPOKOB CO3pEBAHUS BHOBb POXAEHHBIX OOBHEKTOB.
3Has napHbIVM NPUHLMN AonorHeHU BHY n BHe nonen oo uenoro umeem
- 7 t o
40. 3aKOH MMPOBOU Mepbl CO3HaHUSA M= 1/0,(2)10'L B BUAE cetun ceTen

CMbICIIOB M MX MacwTaboB 5-ro0 unaMepeHus ANns co3daHus CMbICIIOB,
MApPHOro KOHTAKTHOMO MeToda WX WUCYMUCMEHUSI B coUManbHbIX U NPOYnX
ceTax. [locnegHuin oTkas OT eANHULLI SHEPTUN HA BCEX YPOBHSAX Nepapxmm
naéeT

41. 3aKOH MUpPOBOW Mepbl MOACO3HaAHUA M = \8/0, (1)10tl B Buae

aBTOMaTU4eCKnX OPM 1 NPUBLIYEK, BNOXKEHHbIX B BUAE NaMATH - AKaLLW.
Bce neBsATb BUOoB Mep obecneymsatoT

42. KOH KayeCTBeHHO-KONMMUYeCTBEeHHbIX ":"/Koni = 9“':1/Kaqi+1 CBS3eM.

\4/CJIOH B 200000 = \B/CJIOH ycBaeBaeT ToJibKO B 10000 =21

pas > MblIIIHU pa3 > MbIIIH

Ha 4em ™Mbl dokycupyem cBoe BHY BHUMaHue, TO U dopmMmupyem,
Hanpumep,

43. 3aKOH NPUTSKEHUS, KOTOPbIN obecnevymBaeTcs LEeHTPOCTPEMUTENBHBIMU
(LUC) cunamn. A TO, 4YTO OTBepraeTca Hamu, TO W OTTarKUBaeM,
obecneymnBas KBaHTOBaHWe NPOCTPaHCTB BOKpYr 00beKTOB
LeHTpobexHbiMKn (LIB) cunamu. MNpu BcTpeyHom gencteumn LB n LIC cun
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BO3HUKaET pacxoxaeHne BHy n BHe macc B obbekTax COOTBETCTBYHOLLEE
3Ha4YeHUsIM CKOpPOCTU.. B pesynbrate BO3HMKAKOT TaHreHUuuanbHble CUMbI
(TC), koTopble obecneuyvBaloT BpaweHue OOLEKTOB BOKPYr CO-LEHTpa
(0bbekTa) M BOKpPYr CBOMX HEMOCPEACTBEHHbLIX poauTenen Ha pasHbIX
YPOBHSIX opbutanbHon mepapxun. BenuumHbel TC y Kaxgoro BXOASILLErO
obGbekTa MOryT ObITb Pa3HbIMK U MO3TOMY OHM OKa3bIBalOT pasHOE BNUSHNE

Ha
N N

44. 3akoH pa3Butna TC BpaweHua. OH paBeH FN=Z Qi= ZEiri.
i=1 i=1
Hanpumep, BeHepa Bpaliaetcsa B Opyryl0 CTOPOHY MO CPaBHEHWUIO C
OpYrMMy nraHetamu, Aa v JIloau 4acTo BpallalTCsd He B YHUCOH C
poanTensmu. 3To
45. KoH [puumHbl m CnepctBua: Kaxgoe [OeNCTBME WMEET CBOM
nocneacTsuns. Y KaKgoro cneacrteus 4-ro UsMepeHust eCctb CBOA NpuYnHa

a_,ta=a_,. Buepa + CerogHsa = 3aBTpa. 310 onpeaensietTca Bennkum

LIMKIOM C ABOMHBIM OTpULL@HNEM apryMeHTa 1 CTeneHu Npu cnHTese BHy <
BHe nonen, no3sonssa

46. 3aKOH TpaHchopMauun. SHeprnus He UcHesaeT, a NepexoanT U3 ogHOM
dopmbl B Apyryto. Hawm Mbicnn — 9TO TOXE 3Heprund, Kortopasd
MartepuanuayeTcd B Hac. TpaHcdopMaLmio OCyLLECTBASAET TOT CaMblU

47. KoH Benukoro Lukna, He Hapywaa cBasen. OH gBaxgbl
TpaHcdopMmpyeT MHOPMaUUKD — Ha BXO4E B CO-LEHTp oObekTa U Ha
BbIxoge M3 nepudepun obbekta ABOWHLIM BbiBOpayMBaHMeM cebsi Ha
n3HaHky. Kak otmedan .. Ky3HeLoB, 4TO peLleHns NpoTUBOPEYNa Mexay
NepBbIM U BTOPbIM 3aKOHOM TEPMOAMHAMWUKU NpeayvyBCTBOBan JHrenbC.
EMy npencraBnanock, 4To N3nyyYeHus B MMPOBOE NPOCTPaAHCTBO 3HEPInKn U
TEennoTbl Nofly4daeT BO3MOXXHOCTb CHOBA COCpeaoTa4ymBaTbCa B 00ObEeKTax u
Ha4yMHaeT akTUBHO PYHKLMOHNPOBATb. ITO U

48. 3akoH LMknuyHOCTKM, BOCCTaHaBnuBawwWwunM oOO6bLEeKTbl, a emy
COOTBETCTBYET

49. 3akoH Pwutma: BCE BO BceneHHOM MNOAYUHAETCS CyLLECTBOBAHMUIO
nogodbua. OTOT 3aKOH LMKIIOB COMPOBOXOAETCHA BpalleHMEM OOBLEKTOB
BOKpYr cBoux poautenen nog gencteBnem TC, nopaepxuBas
KOrepeHTHOCTb U

50. 3aKkoH ronorpacpuun. Mol )XMBEM B rapMOHUN C 3TUMU PUTMaAMU, KOTOPbIE
obecneumBaloTca BpaweHnem. B co-ueHTpe ronorpaduyeckmin o0bLEKT
poXgaetcs oT rnaBHoro pogutensa Bcero OguHa-Abcontota. Mup kak 6bl
BpallaeTca BOKpPYyr obObekTa, a OObeKkT BpawaeTcs BOKPYr CBOEro
HEeNOCPEeACTBEHHOIO poAUTENA MO nNnaHeTapHbiM opbutam. 3BE3abl U
NNaHeTbl BbINOHSAKT 3TU YCOBUSA, OTpaXkas

10



3 3
. 2
51. KoH npeansHoro wapa vV = 4T[r?, M €0 LIApOCUHIMEHT V= Zn%Sm a,

3
r
Vm 41'[?

e« = 26°3354" , Sina = 0,2. OTHoweHne  —* = ————=

T . 2
c ZHTSlTl o

2 —
02 = 10, roe

52. 3akoH npeueccuun 3eMnn He npeBbilLlaeT yra wapoCUHrMmeHTa

26°33 54", nHaye Oygetr cmeHa nosntocoB (addekT [xaHnbekosa). BHy
CTPYKTypa Lwapa COCTOMT M3 10 WapOCUMHIMEHTOB, YTO COOTBETCTBYET
pPa3BUTUIO XONOAHOMO CUHTE3a MU3HYTPU OOBLEKTOB U npeobpaszoBaHWUIo
chepuyeckon cnupanbto pagos cobbiTun. ITO

53. 3aKOH cnoxeHusa pagoB PnboHavun B psaabl Jlioka, pssigos Jltoka B psabl
btora, obocHoBbIBaOLWME neHTarpaMmmbl 10/2-cuctembl. Tam e BHYTpuU
00BHEKTOB BO3HUKAIOT YCroBUS hopMmnpoBaHus Ha 6ase aneKkTpoHa: aToMbl,
XUMUYECKME IEMEHTbI, UX BaNIEHTHOCTWU, MONEKYISbl, aMUHOKUCHOTHI...
30ecb BO3HMKAKT HyKNeoTuabl Ha 6a3e aHeprnn AeHb-HOYb, YTPO-BEYEp C
Moaundpmkaumnen (3mma-neTo, BECHa-oCeHb), a U3 NX TPOEK - aMUHOKUCIIOThI
n np. Bo BHe nonsx Bo3HukaeT

54. 3aKOH (hopMMpPOBaAHUA MOJNIAPHOro o0bLEMA MAaeanbHbIX rasos, rae
NUTP paBEeH KOHCTaHTE HaTyparnbHoro norapudma, Tak 4To 06bEM Mons

100 61,80
=_dL = = 22,736... B edunHunuax wmepbl JIMTPOBOIo
MOJISI e 2,718

npocTpaHcTBa. BHewHee none B 10 pa3 6onble BHyTpeHHero nonga. Ha
noaoOHbIX naearnbHbIX YCRoBusx dopmMmpyeTcs
55. 3aKOH YyCKOpeHUs cBOO6OAHOro nageHus, roe Yncrno BapmaHToB Bo BHe

t
none paBHO ¢, a OSHeprMs B EOWHWYHOM UMKIe KpaTHa 2.
_ 100 _gg

CIl 2T

Mpwn HakonneHnn BHe nonem ogHux n Tex xe eauHny, EEE B Buae aHeprum aB
NOABNAKTCA agaUTUBHO-MYNbTUNIMKATUBHBIE CBA3U, UIN

t —
56. KoH 6anaHca ot = a, rae a = f%. Mpu 3ameHe t Ha 1 —% nMmeem

t
KOHCTaHTYy HaTypanbHoro norapugpma a = (1 +%) = 2,71828... [lo aTou

KOHCTaHTbl Ha OCK CTPYKTYpPUPYHOTCA TOHKME nons [dywu no CTpykTypam u
nosegeHnsm Ten, a rpyOble dusndeckme nons Ten CTPYKTYpUpPYHOTCS
nocne KOHCTaHTbI 2,71828... CTPYKTYypammu Kocmoca
bora-OguHa-Abcontota (NnnHK). B pesynsrate umeem

57. KoH romeocTa3sa rnpu pasnunyHbix t. [NpeanaratoTcs OgHU U Te XXe NpUMepsbI

B3auMoOeNCcTBus BHeWwHUX nonen OOunHa, He3aBUCALWMX OT BPEMEHMU

1 t _
L =1 10 ecTbat=a, v pelueHne GanaHcos a = +/t: npu a =10 UMeeM t =

a a

0,137.... Tak 0,137x 4 = 0,548 a. e. M. anekTpoHa. 1/0,137 = 7,29 -
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KMCMNOTHO-LWeNno4YHon 6anaHc. Tys, Tponka, CeMépka marmyeckme ymcna y
MywknHa B «lMnkoBon game». 1000m0,618033 = 1941, MOW rog B AeHb
poxgeHusi. Yto ato — coBnageHuna? Het. Buanmo npegHasHa4yeHO MOEen
aywe Hebom: «CosgaTb (PU3MKO-MaTEMaTUYECKY0 OCHOBY >XM3HW Ha
3emner, T. K. HayKa B TYMUuKe.
[apMOHUS 3BYKOB TaK XXe 3aBUCUT OT TOHKOW CTPYKTYPbI 1 onpeaensier

58. 3akoH [lpupoagHoro kameptoHa. OH ecTb npousBegeHus 1000m Ha

KOHCTAHTY TOHKOW CTPYKTypbl 0,137... n paBeH 432 [y = 1627 = 2433,
pe3oHupyloen ¢ opbutanbHbiMK Luknammu spemenn Kanu-Korm n gpyrmx
FOr npu yBenuyeHnn nx KpaTtHo B 1, 2, 3, 4 pasa 1 BMecTe B 10 pas, TO LUKIT
432000 neT B KaxgoM creqyrolemM ypoBHe pacTeT B 10 pa3 — 4320000, 1 Tak
aanee, rge 3akoH TOHKOW CTPYKTYPbl B LMKMAaxX nosyyYaem un npu geneHnm
39TOW 4YacTOThbl Ha .

59. 3aKOH TOHKOM CTPYKTYpbI 432/m=1000 a = 137,5. BC€ yBsizaHO B

60. 3akoH PaBHoBecusA: BceneHHas Bcerga ctpemutcsa K 6anaHcy. Beakoe
BO3MYLLEHME KOMMEHCUPYETCHA MPUHLMMOM LBOMHOIO OTPULIAHUS Yucra n

+1 -1
ero creneHn a = 1+ a B npegenax 10, YTO COXpaHSET LENOCTHOCTb U
rapmMmoHuto Bcero Muposaanusi B «30» ¢ 4acToTon, kpaTtHom 432 ',

61. 3aKOH CXaTUA U pacTAXKEHUSA BPEMEHM B 3aBUCMMOCTM OT ByayLLEro unm
. t M t —M
MPOLLIOro SHEPruii poanUTENS UMK 5-T0 U3MepeHns. a ° = a t, a N t,

-M 9 ~
a = tE,‘ /tn , d OTHOLWEeHne rnpomn3sogdLlen K npon3soaHON AnAa npowsioro n

tE—Mt
Oyaywero BpemMeHun =1 = = JL% = (tB — (£M))t cogep>XUT NPOXUTYIO

tB—M tn

9HEPINI0 BPEMEHU poauTenem M = tB - 1/tn, paBHyo «30», No3aToMy

oo

NpaBUNbHO MOKa3aHbl BapuaHTbl nonagaHuda nogen B npowsioe unm B
Oyoywee y Tanborta B kHure «lonorpaduyeckaa BceneHHas». Ho ans
3TOro nepexoga Hago ObiTb roToBbIM B 06pa3oBaTeribHOM U NPakTUYECKOn
cdepe.

62. 3akoH lMpuHATKA: [No3sonbTe cebe 6bITb cCOboN, a ApyrMM ObITb ApYyruMmu,
AbcontoTy 6biITb ABCONIOTOM, 3NEKTPOHY ObITb 3NIEKTPOHOM, N SHEPINAM
poauTenen cosgasaTtb npownoe un bygyuwiee. MNonbITKM UCNpaBuTb MUP U
OKPY>KaloLLNX NOpOXOaT cTpagaHua. Y Kaxaoro obbekta CBOW MOpAnoK
pa3BuUTUS n npeaHasHa4yeHus npu CaMOCOBEPLLUEHCTBOBAHUN,
pPacKpbIBAOLLIMIA CBOM CMbICNbI FAPMOHUYHOM XU3HW. [Na OOCTMXKEHUS
4Yero-T0O Hago AenCTBOBATb OCO3HAHHO C MO3MUUK creaytowen CTyneHu
pasBUTUS.

63. KoH leuctBua u Baanmopeucrteusa. BooxHoBeHMe Npuxogmt BO BpeMs
aenctenda. Bcdakoe OgencTeue CBA3aHO C MOHATMEM 3apsga. BHy none
3apskeHo nonoxutenbHo, a BHe none - otpuuatenbHo. CornacHo
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3akoHam KynoHa n HbetoToHa, 06bekTbl B CBOGOAHOM NPOCTPaHCTBE BCerga
B3anMOAENCTBYHOT BHELWHMMM NonsiMuM Ha pasHbIX YPOBHSAX B AUHAMUKE
no-pasHomy. Ho ecTb

64. KoH EguHcTBa B3aumopgeuctBun. Pasmep 3apsiga BHe nonga Q = ErB

He

OTHOCUTEnNbHO 3apsiga BHy nons Q = ErBHy NPOSIBNSET LLUECTb BUAOB pPa3HbIX
B3aMMOJENCTBIN NPN HEKOTOPOM 7' OTHOCUTENBHO by
65. 3aKkOH MUHAYKTMBHOrO B3aumoaencTBuA npur, = 0,

He

66. 3aKOH CBEpPXCUJIbHOIO B3aMMOAEeNCTBUSA, U AAEPHOro T e K rBHy,

67. 3aKOH CUNbHOIo B3auMoaenucTBus T e <r

7

By

68. 3aKOH KOHTaKTHOro B3ammoaencTBus T oe — rBHy,

69. 3aKoH cnaboro B3aumogencTBUS Toe > by

70. 3aKOH cBepxcriaboro B3ammoaenucTBuUs, rpaBUMTaLMOHHOIO T > " By

71. 3akoH EgnHcTBa BCcex BMAOB B3aUMOAENCTBUI OMEBUAEH.

72. 3aKOH XnBOW cunbl JlenbHuua (B 4YaCTHOCTU OWHLUTENHA) NoKa3biBaeT
E 2 2
M

=v._=v,
3M 0

BO3MOXHOCTb Tenenartnn wm Ttenenoprtaunn npun

paboTtaet

73. 3aKOH pacnbifieHMe MaccCbl 3MIeKTPOMarHUTHOW 3Hepruen obbekTa B
obpa3s-obnako Ansa nepeHeceHnsa Mmbicnen, obpasos, CroB., NONEBbLIX TEN Ha
noboe paccTosiHMe ¢ KBagpaTHOW CKOPOCTbIO, UMM MMHOBEHHO, e OHWU
CNoCOBHbI cobupaTtbCAa B CTPYKTYpPYy COIMMacHO  YCTOMYMBOMY WU
ONTUManbHOMY KPUTEPUIO «30/10TOTO OTHOLLEHUS».

74. 3aKOH npeemMcTBeHHOCTM nogobusa, korga lNepsbin O6beKkT-AbBCoNIoT
yunt cBomx CbiHOB-O6bekToB-OTUOB cBOEMY oOnbITy (nepegada CBoero
COCTOSIHUA BCeM O06beKTaMm) BHEAPATb CBOE COCTOAHUE Byayuimm MaTtepsam
ANs BblpallumnBaHus cebe nogodbHoro obbekta. Matepu yyatcsa y AbcontoTa
AnTaTh U BbipalmBaTb 06bEKTbI 40 BbIXOA4a UX KBAHTOBAHHbLIM CKa4YKOM B
HOBbIN MUP.

75. 3aKOH KBaHTOBAHHOrNO CKaykKa MoKasblBaeT KaK BHYTpU OObekTa

o t
NPONCXOAUT HaKannueBaHue 3HepPrnm Ao KpUTUYEeCKon maccel 2° — 1 nocne
yero npu OobaBneHust mMaroro KBaHTa MPOWCXOAUT KBAHTOBBIN CKa4yoK,
nHcama, apoMopdo3, rae BHYTPEHHSS CTPYKTypa obbekTa obHynsieTcs, a

BHELLHASA poXAaeT HOBbIN OOBLEKT, Hanpumep 3a 9 MecsLEB. 1,6180...10_4
rp/c % 23 328 000cekK = 3,77...Kr. MOXXHO Hay4nTCs UCNoNb3oBaTb

76. 3aKOHbI NOrM4eCKOM NnoLaroBou nocriefoBaTeNIbHOCTU BO3HUKAOLLINX
obpasoB: Uenu, BbizoBa, CnyxeHusi, dopmoobpasoBaHusi, CnusiHus,
PaseHcTBa, CoHacTpoukn, LlenoctHoctn, HamepeHus, [locTmxkeHus,
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MposeneHna, OceoboxaeHusi, CoTpyagHudecTtsa, lNpucytcteus, YyscTBa
3emHon u HebecHon wkonbl, [MpuHatna, OcosHaHus, YoepxaHus,
CoBeplLUeHCTBOBaHMSA Mo KaneHgapsm. Bcé Bo3MOXHO noa AeNCTBUEM

77. 3aKOH KapMbl U1 3aKOH BO3Me3aUA. « 10, YTO Tbl Nan nogsm, Tol otaan
camomy cebe; To, YTO Thl OTHSAN Y NIOAEN, Thbl OTHAN Y camoro cebsa». Kapma
— 9TO peakums OKpyXalwLlero Mmpa Ha Hawu OENCTBUHA, TaK Kak BCE
BO3BpaLlaeTcs B Tebs xe.

78. 3akoH Bonu n Hesonu. 3aeck pabotaeT 3akoH Ocu EEE Ha aBontoumio n
agerpagaumio. Tam B KOMMMEKCE U B YaCTHOCTSAX, rae coxpaHsietcst «30»,
Tam cobntogaoTcs ycnoBus 4nsa pasBuUTUS 1 Aonronetms. Tam

79. 3akoH Benukon poooBOM OCHOBbI POXOAET MNMaHeTbl U 3BE3Abl.
[MnaHeTbl, Habupas aHepruto, NpeBpaLlalTcsa B 38€3abl, 0bpaLLasa okeaHbl
B NneasHble KOMETbl, a TEKTOHMYEecKue MnuTbl B acTepouabl. Yenosek,
Habupass JHepruto, npesBpallaeTcd B HEOECHOro ranakTU4eckoro wunm
Kocmunyeckoro rymaHounga, cobpacoiBasi reTepoTpodHbIA PEXUM MUTAHUS.
Ecnun paccmatpuBaTtb KOHTYpP, TO

2
. yt+1 — HL' — 4 LtCt
80. 3aKOH OTHOLUEHUA HErsHTPOMUMU K 3SHTPOMUM: Yy =3 =
t
t tz .
(4m LtCt)
yKkasblBaeT nyTu K gonronetmo n beccmeptunio: Y = H = ———— [pun
t t £
t
@n'c) H,
ynpoLLeHumn Lt= t umeem rpaduk ytthzT , tAe -5 = 1

1
Monyyaem makcumym npu 39, a MMHUMYM Npu 106 neT. Ho KneTkn moryT
obHoBnATbLCA. Kpome Toro

81. 3aKOH pa3BUTUA €CTEeCTBEHHOroO MHTesINIeKTa B npouecce OENCTBUS

10°
Benukoro Lukna: Y, = aO100 + Yt_llo_t, Y, =X at10_t No3BONAOT
e=1
YONWHUTL  XXU3Hb 3a CYET pasBUTUA CBOEro MHTernekTa. [NaBHoe HanTu
crnocob cBoero pasBuTUS, YWTU OT CnosoOnyaMsa, HanpacHouW notepu
BPEMEHN, OT LEeNneBon HeonpeaenéHHocTn, OT HeOOHO3HAYHOCTU B
OoMOHMMax. [1nga aToro ectb

82. 3aKOH MMM KOHTEKCTHbIA MeToA MCYUCIIEHUS CMbICIIOB, KOTOpPbIN
TpebyeT CTPYKTYpHOM COOPKM BapMaHTOB B KpecTe 3HepreTuyeckomn cpeabl
EEE BHy u BHe nonen Tpéx nap CTOSAYMX BOMH, CBA3bIBas TpW napbl
cMbIcnoB B «30». OHM OpraHmn3yroTCs Tak, YTO JOMOSMHSAT KOHTEKCTHO Apyr
apyra o Llenoro, 4O OOHO3HAYHOrO OCMBICMEHMUS, pellad Of4HO3HA4YHO
MHOIrme aHTUHOMUM B TeKCTax U, Hanpumep, B NnAHK no .11, Mapsesy.
BosBpawasace k nepsomy KoHy, kK MHoro-boxemy EauHCTBY BcCero

cyuwero: Al Ecmb B cpeae EEE Bora-OguHa oTMeTUM, 4TO
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83. 3aKOH MHOrononNAPHOCTN — 3aKOH, B KOTOPOM y4TEHO BCE MHOroobpasune
CMbICIIOB, [O€ OH OAdHO3Ha4YHO onpegensdeT CMbICnbl U Bceobuee
pPaBEHCTBO.

[Moatomy B.B. lNyTnH Ha npaBunbHOM NyTU B NONUTUYECKOM XN3HW. Jan bor,
4TOObLI OH ocBoMST MHTennekT 80 KOHOB U 3aKOHOB [1pMpogHON MaTeMaTUKN U
N3MEHNN 3EMHYI0 XN3Hb YenoseyecTBa cornacHo XXN3HN CAMOW Mpupoabl.

3TO BYAET. HO KTO MOBEAET?

Mpnoét Bpems n ABCONIOT 3aCTaBUT YerioOBEYEeCTBO BbINTU Ha NpaBUITbHbIN
NyTb XXMU3HW Yepes3 KaTacTpodbl M obpasosaHue. JTo ero muccus. pyroro
He gaHo!

A He paccmartpuBaid 3gecb notpebutenbckoe obuwecTtBo Gyayuiero
yernoBe4yecTtBa. 34eCb paccmaTtpumBaeTcda obuiectBo co3unaatenen. Cam
Bor-OguH-AbcontoT saBnsieTca co3maaTenem n no ceoemy obpasy um nogobuto
co3gaéTt YenoBeka Mo MecTy, BpeMeHu n macce. [1loatomy B npupoge Bcé
XMBOE, B HEeM Ans MeHsa HeT Hexusoro. ObulectBo cnocobHO co3naBaTb
MCKYCCTBEHHbIE BELWM Ons OonbiTa CBOEr0 pasBUTUS, HO OHW 30eCb He
paccmaTpuBatoTCS. OcHoBHas NoTPEBHOCTD, KoTopas 30€ecb

paccmMaTpuBaeTcs, 3T0 NOTPeObHOCTb B camMocoBepLUeHCTBOBaHMN, rae A = 4.
B npupoge npoueccbl 39K30TEPMUYECKOTO paspyLIEHUs C BblaeneHnem
SHepruun BbICTYMaT KaK OnbIT pa3BUTUS MHOroobpasnsa BO3MOXHOCTEN, Kak U
npoueccbl 3HOOTEPMUYECKOrO XapakTepa C nornoweHnem aHeprun. Cama
Ynucrnosad OCb 40 M NOCMEe KOHCTaHTbl HaTypanbHOro norapudgma genuTcs Ha
co3uaaTenbHY U paspylmnTenbHyto obnactu. M TonbKo passuTmue UHTennekTa
MbICIIUTENBHOIO nNpoLecca npu COXPaAHEHUM «3051I0TOr0 OTHOLLEHUSA» B
pasBMBaloLLLENCA MaTepmnanbHON CUCTEME CETU CeTel NO3BONSET NPOLAOIMKUTL
CaMOCOBEepPLUEHCTBOBaHME B caMOynpaBreHnn BceMn BugamMmmn matepmanbHoOn
9Heprun. MHe He MHTepeceH NMPUOBPETEHHbBIN BELLM3M, MHE UHTEPECHO, TO,
4YTO S caM MOry co34aTb, pa3BMBasi CBOM BO3MOXHOCTU B M0O33MM, KMUBOMUCH,
MY3blKe, KOHCTPYMpOBaHuW..., nogpaxasa npupoae, bory-Ognny-Abcontoty. U
A1 yBEepeH, 4To mmeHHo anga atoro bor-OguH-AbcontoT n co3gaét B cebe
YEJTOBEKA, nomoras YEJIOBEKY camocoBeplueHcTBOBaTbCA. bor caenan
Tak, 4YTO BCE  MHOXecTBO obbektoB  Mwupa  pabotawoT Ha
camocoBepLueHcTBoBaHne Camoro bora-AbcontoTa.
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MeHsis aHepruto npocTpaHcTBa 1 BpemeHun lNpupoga AbcontoTa KBaHTyeT
YCTOMYMBO U ONTUManbHO Kputepnem «30»,
Mepbl: POpM, NX YaCTOT, ANNHbI BOSTH B BUAE
Ca)KeHeW, MaTpéeLlek, Temneparyp, CEMSH,
npencosHaHne, Co3HaHWe 1 NoACO3HaHue no

anroputmy \70, 9 - i)10tl, roe i B gnanasoHe
oT 0...9. Ecnn po anekTpoHa anemeHTbl Mnpa
MMEIOT CUIly, TO Nocne dneKTPoHa MOXHO
paccyMTbiBaTb HA COXpPaHEHME N YMHOXEHWE B
HUX «30» BO BCEX OENCTBUSAX N NMPOoABneHusix. B
9TOM aKkTe TBOpYecTBa U

camMoCOBepLLUEHCTBOBaHNA YyenoBek A = 1+
npeobpasyeT npupoay Kocmoca n camoro cebsi.
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