BoanoBas ¢usuka 3¢pupa u IPABE/IbI.

BcenomuuMm kiaccuky 3¢gupa:
«Bo Bcenennoii nem nuuezo, Kpome rpupa u ezo suxpeit)
Pene /lexapm
A 4ymo no amomy rnoeody sudum e NPABELAX ?
lNocmuaHu cymsb Tpouunbi:
Hem e Mupe Hu4e20, mosibko [bipa u Touyka. bonee Hem ¢hopMbil.
Abipa, uz3 Komopol ecé ebimekaem, ecez20a rnoJiHa.

BugHo, 4To BbiCKasbiBaHWUs Gnn3km no cytu, Ho lMNMpaBenbl 6onee NOMHO OTpaXKakT amepHo-
AOMEHHYI0 TEOPUIO N NePBOGOPMbI MUPO3AAHNUS.

Hcrounuk Beero cymero. He Touka, Ho Ipipa!
Ilpaeeowi.
Ecnu paccmampueamb mo4Ky Kkak OOMeH ¢hu3u4ecKo20 8aKyyma, NepeooCHO8Y, mo
ece nposiesieHUsi MamepuasibHO20 Mupa — csiedcmeue suxpeli, 8UXpesbIX MPoyeccos, 8
OCHOBe KOMOpPbLIX [epeuUYHblie ycmol4ueble, 3aMKHymble 6uXpu 80Kpy2 OOMeHO8-
pe3oHamopoe ¢u3. Bakyyma (QP®B).

Tbl nomHu: B Tpouue ectb nuuwb Konbuo n Kon
Bcé v Huuto, ybm 3Haku — O m |.

IIpaseowi.

Cpeana no cBoeun XEeHCKOW maTepuHCKon cyty — MpeanbHa.
MoTtomy OHa Bcsi coCTOUT B nopsiaKax U3 6€CKOHEYHOro MHOXeCTBa LapoB.,



Nx Bugnmo—-HeBuamMmo, EctectBeHHO, No Mmepe.
MocTturHu: B NMonoTHe HeT NpAMbIX NMUHUKA, Kpome HeBuanmon n Hesegomon Ocu,
Yrto Bcerga B CepeagnHe. Ectb Cnupanu u Butkun, Bot o6pas Mons.
Jlyy B NonoTtHe Bcerga 3ameunrcs!
Tbl BUAen nu xoTb pas, 4tobbl NMonotHo Tkanocb U3 TpeyronbHUKOB?
Het, B ocHoBe lNonoTtHa — onaTb ke KBagpat u KpecrT,
Foe HUTM — BoONb U Nnonepék, Nnoa NPAMbIM YrioMm.

o
Setaied .ty
o %
P P ey o,
= u :
-a:p"i.ﬁ..-“':::::::.‘_ o
e e
it
e

-

S
L,
e,

t*:ﬁ

-

ot

b et
o

o o
S
s o
2

XoyeTcsi 0c060 OTMETUTHL rpaMoTHbIM akueHT MPABE[l Ha oTnu4yue obWwenpuHATBLIX
MaTemMaTM4eCKUX MOHATUM MNpsAMas JIMHUA U NNOCKOCTb OT peanbHO CYyLeCTBYHOLWUX B
acpupe CTPYKTYP KPUBbIX «MPSAMOW JIMHUM MU MIIOCKOCTU», Yero HeT Aaxe B COBPeMEHHOM
chunsuke .



Humsb e lNonomHe ckpy4YyeHa u cauma, Kak cnupasb 0eoliHasi u3 08yX paeHbIX 80/I0KOH, A

makixke crnisiemeHa ¢ opyaoli Humbro, Ymo cmpemumcsi nonepéx,

Tak ymo cmaHoeumbscsi ama Humb Ewé o0HOU cnupasnibio — 80JIHOK CHU3Yy—ceepxy!
Ilpaseowi.

Bdymatimecsb - noHsimue 0eoliHbix cnupaseu [JHK nosseunocb monbko 8 XX
eeke, a crnupanu ¢hus.eakyyma (cmpyHbl aghupa) Hayka XX1 eeka He Moxxem u

Bce mamepuanbHbie ¢pOopMbIl, 8 mM.Y. M0/, 8 KOHEYHOM umogze eKsiro4arom e cebsi eom
makue cmpyHbl u3 domeHoe ®B, npuvyuHa ob6pa3oeaHusi KOMOPbIX HaNpPsIMyl cesi3aHa C
eoJsIHoeoll ¢hu3uKoll 3aUMHO20 elusiHUeM nepeoghopm (GdomeHoe PB).



Mart. Mogenb MexaHM3Ma NnoKarnbHOro NPoCcTpaHCTBEHHOro o6pa3oBaHUA ABOUHbIX
cnupaneu (cTtpyH ®B).

OT1 Kopa — KopoHa, nHa4ve BeHeun! Mbl roBopum: kopoHa — 310 Kop—OHa, oT
MpallepBoro! To, uto gaHo no lNpaBy. Ho KTO He NO NpaBy HOCUT KOPOHY,
ToT HOCUT CBOIO TbMY.
Ilpasgeowi.
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OTpenbHble dpa3bl BbiIBOpaynBaHMA Topa Mebuyca, co3aaHHOro Ha OCHOBe CTPYH
2-ro nopsigka 4eMCTBUTENIbHO HaNOMUHaEeT KOPOHY KOponS.



Mepa Mupa — 3TO TOJNIbKO CKOPOCTb
BpalieHusa n us—BpatieHus
MepBo®PopMmbl,
CpaBHeHue ¢ KopoHou UmnepaTtopa,
BeHuowm Bcero cyuero n NepsoMepon.
Ilpaseowt.
3pnecb B NPABEOAX BnepBble BBOAUTCA NMOHATME (PU3MYECKOM CYLUHOCTU Mepbl
BpeMeHU KaK CKOPOCTU U3MEHeHUs1 nepBodOpMbl, HTO MHOrMe COBpPEMEHHbIE TEOpPETUKU
acpmpa CKNOHHbI MUCTUPULUPOBATL KaK 3IHEPrMi0 BpPEeMEeHMU.
Bpems B Hawem mMupe Hanpsimyro CBA3aHO C NepBOOCHOBoOM - domeHamu $B, n 3aBUCUT OT
¢a3bl U cteneHn pecopmaummn [JPPB, a kak credcmeue 3Mo20 Mbl UMeeM U3MeHeHue
CKopocmu ceema 8 pa3/lu4dHbIX ONMMUYecKux cpedax Mo CPasHeHUK CO CKOpPOCMbK 8
eakyyme ( 8 obnnacmu He deghopmupoeaHHbIx [P®B).

Ky6 e sude Lllapa — amo npocmo.
Heno e mom, ymo ecé y Nocnoda xxueoe, rnosiHoe,
Bcé — deuzaemcs u us—epaujaemcsi.
Tak u nepeo3daHHbIl Ky6 epawaemcs ecea0a
Cpedolii u CepeduHoli PoeHo no Ceacmuke.
Tak ucmuHHbIU Ky6 cman mHUmMsbIm LLapom!

Ilpaseowt.

Bpawarowasnca cepeauHa Kyba ¢ y4étom achdekra BHelWHero B3amMoaencTBus
AEeNCTBUTENbHO HaNnOMUHaeT CBaCTUKY.
YTto npeacrtaBnsaet cobom Nepeod®opma mupa?
Kak Tbl noOMHMLUIL, 3TO Bpawarwminca Kyo, CBoum BpalleHuneM npeBpaLleHHbIN B MHUMbIN
Wap, U TyT )xe cam nepecTaBwnm 6bITb KyGom.
MepBo®opma ecTb YeTa MNepBo3akoHy: Ky6 — wap — HUM Ky® — Hu wap.
Mocturuu NMepso®opmy. EcTecTBEHHO, OHa BpallaeTcs:
CHauvana UctuHa — Ky6, NMotom Upean — LLap,
Ho U3nauvano, Cam Ncnoab — Ky6 B BuAe Lapa!

Het B Mnpo—3paHum nHoro! 3to obwmmn obpas!
Ilpaseowi.



YouButenoHo MHoOro BHuMaHua yaeneHo B [PABEOAX wmetamopcdosam 3tom
nepBocopmbl. «Kyb», «cBacTuka», «wap» nepBodopMbl, Kak WU ero npoekuus
npeTepneBalOT MHTepPEeCHenwmne nocnenoBaTesibHble Pa3oBble U3BMEHEHUS.

Hapo npusHaTb, YTO y OTAENbHbIX aBTOPOB €CTb HEKOTOpPble NONbITKA NpeacTaBUTb
3Ty nepsocopmy, npaBga 6e3 oco6oro ycnexa no CyTM AUHAMMKKU NepeBOoNnmoweHns Ky6-
wap..

MocTturum chopmy Cytun, ato BCcé cpa3y: Kyé — wap — HU Ky6 — Hu wap.
Bot 3akoH, u Bot Cuctema. Bot To, 4to Bbiwe Cucremsbl n 3aKoHa.
BoTt NMepBo®opma. [lanblue He BHUMaAW, €CN HUYEero He NOHAN.

Ilpaseowi.
MpekpacHoe noxenaHue ans onnoHeHToB! Ho Hackonbko onpaBAaHoO Takoe
3asiBNeHue, CyLWeCcTBYIOT NN peanbHO 3Tu nepBodopMbl ? Kak cooTHecTn Kyouam u acpmup?



Ha 3atom ¢oTo ™Mbl BUAMM YyHUKanbHoe SfIBNeHMe npupoabl peanbHbIX rasoB. [a3bl
M3BeprarTcA U3 COMJia peakTUBHOro ABUratens, CTankuBalTCA C ra3oBOM CpeAown 3eMHOM
aTmoccpepbl. CTONKHOBEHWE OKOMO3BYKOBOrO MOTOKA 4acTul BbIXJIONHbIX rasoB C
YyacTuuamMm KBa3sMHENOABWMXKHOW cpeAbl 3eMHOM atMocdepbl BeAéT K oOpasoBaHUKO
CTabUNbHbIX NOKanNbHbIX YNJIOTHEHUMA. OTU YNNOTHEHUSA XUBYT Gnarogaps TOMy, YTO B UX
Teno w3 comnna ABuratens HenpepbIBHO NOCTYNarT BCE HOBble UM HOBble 4acTuubl,
HageneHHble KUHEeTUYECKON 3Hepruen. YnJOTHEHUSH COXPAHAIT MacCy U OOBLEM nNULb
NOTOMY, YTO OHM CaMW U3Ny4aloT B OKpPYyXarolyr aTtMocdepy Takoe KONMM4ecTBO YacTul,
KaKkoe OHM MoJly4aroT U3 conna gBuraTens.

Ha yceyeHHOM rnobGyne XOpowoO NpPOCMAaTpPMBAETCA aHanormyHoe AUHaMUYeckoe
oGpa3oBaHue.

YTo npousowino, Korga pasgsounacb Tpouua?
A 4TO — BCE BCTaNno Ha CBOM MecCTa,
Keagpat NepBo®opmbl NOBEepHYNCA nog NpAMbIM YrIIOM.
CnycTMBLUUCHL Ha OAOHY CTYNeHb, KBagpaToOM U OCTariCA.
Ilpaseowt.
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Mam. modenb mexaHuKu o6pa3oeaHusi 60JIHOB020 sieJ/IeHUs muna keadpam e

keadpame (Memamopgho3a domeHa PB). KoHe4yHO Hado y4Yumbieamb, 4Mo 3MO ecez20 JIUWb
npoekyusi oOHoU u3 ¢ha3 Kyba e Kybe.

AemouoHHoe u3obpaxkeHue Kpucmarsna npu yeenudeHuu 5000000 pa3 !. Yem He keadpam
noeepHyswuch, CNycmMueWuchb Ha CMyrneHbKU 8HU3...



KeagpaTtHbi rogorpadc kayepa. dkcnepuMeHTanbHoe doto. Boiaepxkka 30 cek.

B Keaopame xaxcoas eepuilind, Kaxcowiit v2oi1
Hyierom c6or0 npomueonoIo#CHOCING —
Tax cozoaémea llapa.

Omux Ilap — [Jee, Mol vorc coeopiiiu.

A boavute Hem Hiryeco, kpome ceasu Ilepevix.
Ja Huyezo 1 He Haoo. JJocmamouno.

...[lNoTomy, Tbl 3HaewWwb, cyTb 3aechb [IBOMHas n ABOMCTBEHHas.
910 3HaumnT — JloxkHaa Tpouua CobGoro npeacTaBnfaeT He TpPeyronbHUK,
Ho — [IBa TpeyronbHuka, U HaBcTpe4ub Apyr Apyry.
Ilpaseowi.
Ckopee Bcero 3gecb npousowia HeKOTopas nogMeHa MOHATWMW, Bbi3BaHHasi TEM, 4YTO B
NPOEeKUUM Ha NNOCKOCTb CUCTeMa U3 ABYX KOHYCOB AEUCTBUTENbHO BbIMMAAUT KaK ABa
TpeyronbHUKa U HaBCTpe4b ApPYr Apyry.



Koweuno, TpeyeonsHux ecimo Crcinema.
H sma Cucmena — samxHymas, sxcécmiaa. Hem e mupe xcécmye Hiudezo.
ITomomy, nocmueni: kmo 6 Ipeveorsruxe — mom e Kabane!
Kmo e TpeyzonvHiike — mon 000po6o.ToHbIl pao.

ITpeneasHas nedopManus 1oMeHa (pu3nueckoro BakyyMma. CynmecTBoBaHmHe MaTepH B
NPUBBIYHOM HOHHMAHHH YiKe HeB03M0KHO. CYTh «9epHOM AbIpb» (1m0 000p06onsHbIIl pab)

BMecTo JOMEHOB- pe30HaTOPOB Nosly4yeHa NnpeaesibHO XXeCcTKas KOHCTPYKLIUS U3 KOHYCOB.
[ oMeHbl-pe3oHaToOpbI N0 CYTU yTPaTUIIM CBOU pe30HaHCHble CBOMCTBA.

Korpa Cpepa wapamu,
Ona mupa ux y Heé wectb, naBut
Co Bcex CTOpPOH 1 poBHO — no Kpecty —



Ha Myxa B CepeauHe,
To Myx npe—Bpalwyaetcs B nnotTHbi Ky6! WUctuHa — Ky6.
Eé yepén BNMATbL Ha OKpPYKeHMe.

«YT10 MoXeT ObITb MaeanbHen UpeansHon ®opmbl — LWapa? Obipa.
Tbl cnpocuwb, noyemy? fla npocTo. Lap — nycton,
Ilpaseowi.
HelticmeumenbHo 8 kKayecmee OOMeHO8 -pe3oHamopoe ®B MbI umMeeM amMepHbIe
060J104K08bIE KOHCMPYKYUU, m.e. peanbHo LWap nycTon.

Kak Branm, Ha CMEHY KB3UHETPANEHOMY COCTOAHMIO NNa3kb! NPUXOAUT YIOPALOUYEHHOE COCTOAHIE, 8 3aTEM Ha CMEHY YNOPALOYEHHOMY COCTORHMIO CHOBA NPUXOANT
KBa3MHeiTpansHoe cocTaadne. OaHO NNasmMedHoe obpa3oBaHie NpeBpallaeTea B 183 CHMMETPUUHLIX MNA3MEHHLIX KOHYCA. 3aTemM 182 CUMMETPIUUHLIX NNa3MEHHBIX
KOHYCa NPeBPaWaTCA B ABa NNa3MeHHLIX CrycTka. Takan cMeHa NocnefosaresHOCTH MNA3MeHHBLIX COCTOAHIMA YKa3bIBALT Ha TO, YTO Ha 3Tane Nepexoaa K
(DpaKTansHLIM CTPYKTYPAM B NNaaMe NpOHCXOMNT YMEHbLIEHHE SHTPOMMN. C YBENHYEHUEM HHTEPBaNa BPEMEHH KapTHa MeHAeTCA. Mpu nepexoas 0T yNopAnoYeHHON
NBYXKOHYCHOI CTPYKTYPbI K IBYM NNa3MeHHLIM CryCTKam NPOMCXOAUT PACCEAHUE SHEPIUK 1, COOTBETCTBEHHO, YBENNYSHIE SHTPOMMA. BIHAHO, YTO 3aKoH BO3pacTaHma
SHTPOMUK BBINONHASTCA TONGBKO B CPedHEmM s HONbLIOro NPOMEXYTKA BPEMEHN, & Ha HauanbHOR CTadui HabMaaeTcA yMeHsWeHNe sHTponkn. B sToM nposienanacs

,J],EIyXSHTpOI'MﬁHaﬂ AVHaMUKA |.1ccne;t_ver,1oﬂ| nnasmsl

B 1995 roay nannbie Jlofiepa u [TocMeHa 6bUTH cTATHCT HYECKH MpoaHamnzuposanbl [IITpaycoM H
komwneramd. Ha yporHe 95% Hame:KHOCTH OHH NPHOUTH K BHEBOMAY, 4TO HabMIOMeHHS CKOPOCTH
BpallleHHs] KPYNHOMAcWTabHOH  CIPYKTYPEI TOYHBL 3T0 ONpOBepraeT BCe NONY/BIPHBIE MOZENIH
Bompmioro Bzpelea, KOTOphle He MOIYT pacCMarpHBarbesd U TAKOTO KpYyIHOMAacmTadHOTo

CTPYKTYPHPOBAHHSL

CEKCTAHGI

CO3BE3NVME OPNA

Puc. 7.4 Otxpeitie Hopnenna ¥ PalbCcToHa - YHMBepC albHaT OCE”
HIH HH3OTPOIHBI KOHYC




Pa3 B KBagparte lNapbl npoTUBONONOXHbI
M noa npAMbIM yrnom, TO OTpaXKeHUA—MUpbI
Toxe NpoTUBONONOXHbI KaK NOJIKOCHI,
N ectb Mexx HUMU Ocb — To YTo O6HLeaunHserT,
CepepuHa.
Ilpaseowi.

K eoNnNpocCcy 0 NapaitleaAbHbLIX USMEPCHUAX.
B3sie 3a OCHO8Y 2apMOHUY€eCKUe 80JIHO8bIE NPouecCchbl HAHOMUpPa, MNpPUXooum
K MOHUMaHUK Heu36eXHO MHO20MepHO20 CMPOEHUsI ecesleHHOU Ha OCHoee
€0UHbIX 80JIHOBbLIX asl20pUmMmMo8, Ymo Hawisio ompaxeHue u e NMPABE/LJAX.
Bce pa3Hble mupbl, geno Tpouubl, pacTyT Ha ogHOU rpubHuLe!
910 Mupos3aaHue, 4e KpucTtann Mupam HeBUAUM U HEBEAOM.
Tak Hago, YTOObI pa3MHOXanachb XXU3Hb, [pyr Apyry He mewas mepy!
Bce sonnoweHuss pacnosioxeHbl Mo 00HOU 4YacmomHoU wkasie ¢ pasHbIMU
ycmou4uebIMU COCMOSTHUSIMU
NMoTomy, Kak Bbile, Tak U MeXAy, TaK U HUXe JIIACKOro Mupa Ha nnaHe ecTb Crowm,
OTpaXEéHHble MUPbI UHbIX CYLLECTB — U MOryLiecTBeHHbIX(N-1...), U cnabbix(N+1...),
YTo BOBCE HEe NMOXOXU Ha Nnoaen.
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....00pa3 yaansietcs o1 lNepBbix —3mMo Haka3aHue.

Mo mMepe pa3eonsioweHUsI CHUXaemcsl dJHep2emukKa Mupa, onpeodesisiemasi
cmerneHbI NMpPosiesZIeHHOCMu Mupo3daHus (p). BonnoweHusi Haxooumcsi e
ce0e0bpa3HbIX 3IHep2emu4YecKUxX Huwax unu HesuoOUMbIX KJlemKax Kak 8 0emcKux
maHexukax, (N-1, N, N+1) kyOa 3a6bomnuebie co30amesiu nomecmusiu Kaxodoe 4ado
(eonnoweHue).



Bbimyrowee 8 napaHopmMasibHOU hu3uke MOoHsIMuUe MOHKUX MUPO8 — Oornsimb
u3 obnnacmu nodmeHsbI NoHsimul. ToOHKuUlU Mup He 3ac¢hup, a Hawa eceslIeHHasl, U ece
MbI - Cymb pa3ynsiomHeHHbIX nepeogopm. HYem 6onbwe ss4yesi cemu MUPO3[aHUSA,
mem MeHble 3Hep2usi Mupa, HUXe 4acmoma eornyioweHudl.

Hado ommemums, 4ymo cywecmeyem uenbili psi0 Modeneli MepHocmu
npocmpaHcmea. Bom Hanpumep modesnib Opob6Hol mepHocmu no Jleeawosy. A 4mo
e npaesedax ?
Yucno cnoée Lapoe u3 Abip Heeedomo — 3asucum nuwib om mepbl HakasaHus
mupa. Yem danbwe om lMpecmonia mem 6onbuwe Mepa HaKka3aHbs1 MUpa.
pa3yMHble nocmu2Hym amy wymky: 3a ecé e naamumcs.
Cucmema — udeasnibHo ynopsido4eHa, nomomy Tpouuya, ucmuHHO cyuiecmeysi, He
Mewaem MHUMOMY MUpy )Xumb. OmpaxEHHbIlU Mup eé (knemky) He HabnroOaem.
Tak u 0osmKkHO 6bImb. B amom myopocmeb.

I'ocnoodb, xueoe 3HaHue, co30ae cebsi kaKk xoxmy, co30asl cpa3y udeasibHyO
3awumy nepebIM, KOMOPYH HUXHUE MUPbI He 8 COCMOSIHUU MPOMOopUMb.
Ilpaeeowi.
Hemckue maHexxuku ydaneHbl om 8bICOKUX 3Hepaul. [Jo nopbi o epemeHU
demku, Haxo0sICb Ha HU3KUX ypPOBHSsIX pazeumusi He 6ecrnokossm podumerned.




MocmeneHHo demuwku nodpacmarom, Ha4uHarOm obcmykueamb CMEHKU KJiemku
(MaHexuka), uccnedyrom Kponuybu HOpPKU «0O»-nepexodoe (0-3), MeHsIrOM
MepHOCMu npocmpaHcme.

3awuma napadokcom obecriedum 6ecriedHOCMb B8EPXHUX. B8CSKUU 3HamHbIl
rnocmuezaem napadokc, Ho npax, ybsi MHUMOCMb ucKasuna obpas, ocmaHemcsl cren —
r1oYmu Hage4yHo.
Ilpaseowi.
IMoHssMHO, Ymo 4yeM KpyrnHee sidyesi cemu ( HUXe Yacmoma e0orJioweHusl), mem
OHa rnpo3payHee, rpu3spayHee, MeHbWwe €€ eJlusHUe Ha 6bICOKOYacmOMHbIU
y4acmok, a pa3eornioweHHble MUpbl criefnbl U 3Hep2emu4yecku 6ecrnoMouwiHbl Mo
OMHOWEHUK K 8bICOKOYAaCMOMHOMY y4acmkKy.

Cmvompu: e Cemu ecmb y3/bl, U cemb — udeasibHa.
39mo 3Ha4yum, Yymo ece Mepbl, OmpaxEHHbIe 8 y3/ax,
M0G0 6HbI No 06BLEMY, ux 06pa3bl YEMHDI.
U eom, ko20a 0OuH Mup y—mupaem,
To yawe ecezo psioom, Ha coceGHeM y3sie cemu,
B mom e mu2 npo—ucxodum ompaxeHue,
Poxxdaemcsi no0o6HbIU Mup.
lMpaeeohbil.

BoHoBaA TeTeNopTalHA uepes GedeKT CTPYKTYPSI

B ochoBe IIHTEI)[!JEIJE'HUHOHHM.‘C Npoueccos. Te T BIaNMHAA NePeRaura dHepri. Kasag Touxa OB
MOTEHUHATRHO eCTh Pe30HATOP. TO CTE, B Hell MOmeT t‘lﬁ]!ﬂ'!ﬂBHThtﬂ YJAcTHLA B 3ABHCHMOCTH OT
CETAOLIBAKIITHXCA }'CJOBIIﬁ. B taxom CAVUAS IBIRYIHAACH UACTHIA [MOJHOCTEKY OTIACT CROKY SHEPTHIY
aoMenan (DB n MePERATIBACTCA B COBSPINEHHO IPYVTOE MECTO. = MPOHCKOINT TETSNOPTALINE MaTePHI

MocmueHu: npedbidywuti mup ymep!
KoH4yunacb e2o mepa, ecé.
U nocnedyrowuli monbko nuuwib No0o6eH,

Ho nodobeH no cymu ucmuHHO u udeasibHo,
Momomy — kmo omnu4yum pasHuuy? A komy amo Hado?
Bedb ecnnu mepa oduHakoea — oOuHakoea cydbba.

5 amo mbi. Mbi — obwee. Hem cmepmu.

CyTb no6oro MmaTtepuanbHOro ABMXeHUA — nocrneaoBaTenbHas Tenenoprauus. Becb
MUp, BCS Halla BCeNeHHas Kaxaas e€ Monekyna, Kaxabli eé aToM nocrneaoBaTesibHO, war
3a waroMm pasBoOMIIOWAKTCA B OAHOM TOYKe WM BHOBb COOupaloTcAa B cneayrouen
(kBaHTyloTCA!l), aHanNnorMyHo nokagpoBoMy npocMoTpy c¢unbma. A 4TO cywecTByeT B
npoMeXxyTKax Mexay Kagpamu nocneaoBaTtesibHOro BonsnoweHusa mupa? A Huyero !



Bce Mbl 8 Mu2 U MOCMOSIHHO 8 3MOU XXU3HU
Y—Mmupaem u mym xe 803—poxx0aeMcH.

NOém  Henpepbi8HbIU B0SIHOBOU  rpouecc rnepedaqyu  Mupoesou
UHgbopmayuu om o0HOU epyrrnbl OoOMeHo8 K dpyeol. Bom oxaswvieaemcs 8
YEM UCUHDBIU PuduUecKull cMmblca keaHmMosoll usuxu!!!!

A umo makoe «0-nepexo0» 4epe3s Hyresyr MmMoyKy rnpocmpaHcmea K
crnedyrowet mepHocmu (0->3) ? CMompro eemxo3agemHyro apugMemuky.

Ha nnockocTd 370 MO0 H300pasuTh clieAyrolnM obpazoM (dia ydobcmea
BOCHPUAMUA Yerbl OMMedensl yupami):

Orobpasus kyd Takum 00pasom, Mbl (AKTHYECKH OCYLICCTRHIM CIBHT CTO 1O
BPEMEHH U MOMYIHITH TAPMOHHYHYIO YCTRIPEXMEPUYIO (PUIYDPY, KOTOPas HMEET IIecT-
HANIATE OMOPHEIX TOYEK, 1.€.:

lal'=]al L |af=16

[To maHHOMN aHATIOTHH JETKO BEICTPAMBAKITCS LAPMOHHYHELS (i1 yPel CIETYOIIHY
MOPAIKOB MEPHOCTH HX [IPOCTPAHCTE.

C MHO20MepHOCMbIO NMPocMpaHcmea Xopowo rnepekiukaemcs u
Aputickoe 06bEMHO — 8peMEHHOE YMHOXeHUe



Ob6remHO-BpeMeHHOe YMHOXEHME.

Kax yoce H3BeCTHO, CYIIECTBYIOT TPH BHIA YMIOKEIIHIH:
1) ymuoxenne HA (mmockoctHoe, AByXMepHoe) -

2) ymuoxcHuc dhAbl (Tpexmeproe, obnemmoc) - X
3) ymuoxkenue IO (obbeMHO  BpeMeHHOE) - %

LIst mocnenuero YMHOMCHIA 18] CYLISCTBYCT IIPaBHIIO.

IIpu obwemno-epemennom ymuodicernuy (H0) gueypa umeem cmoavko
a :“IO‘U HbIX FHOYEK, CKOIBKO HIHAYIALDHBIX cmpyh”myp FLOIGHT UI}'H M OR ﬂpH hig
THOYKU MPEXMEPHOL (huzypol.

Bbvteoodwt:

1). UBeanucmuyecku - Mamemamu4eckuli Nooxood K ¢husuke, nooMeHa
¢husuyeckux NoHsIMul abcmpakmHbIMU, U Oa)e caMo UCMNoJib308aHuUe
onpedesnieHUlU muna npsamas AUHUS, NAOCKOCTb, KOMNIEKCHble Hucada U
np. HaHecsu 6onbwoll eped husuke aghupa, 3a2Hanu eé 8 KBaHmMoe8blIl
mynuk. Takue nocmynamabi HeNMPUMEHUMbI MPU PacCMOMpPEHUU
peanibHbIX 3¢hupPHO- 80JIHOBLIX MPOUECCO8.

Pa3spabomaHHoe 05151 anekmpu4eckol yernu ypasHeHUe HawJio ceoe
¢hpakmanbHoOe ompaxeHue 8 KpucmaJsnax, 2a3o0uHamMuke, 2o00oz2paghe
Kayepa u Oaxke Ha ypoeHe MemaazaJslslaKmuk.

2).Pa3zpabomka koHuyenuuu o6bemMHbIx Sin konebaHul Ha OCHoege psida
3KcrnepuMmeHmalsibHbIX OaHHbIX, OMKa3 Om KOMIMJIEKCHbIX NepeMeHHbIX
(e aghupe ece - peanbHoe!) No3e0s1un NO-HOBOMY 832JIsSIHYMb Ha pPsio
npoueccos.

Jasice anemenmapuulii yy2 6011l NPU MPEXMEPHOM PACCMOMPEHUU GUOUMCA RO UHOM).



3). lMonoxeHo Ha4yaso knaccughukayuu cmpyH agpupa. Ho mabnuya
ycmoliquebix rnepeoasieMeHmoe aghupa eujé xdem ceoe20
MeHOeneeesa. lNocnedosamenbHasi menenopmauusi us obnacmu
¢ghaHmMacmuku oka3bieaemcsi 06bI0eHHbLIM s18JIEHUEM XU3HU.

4). [MloHssmusi eostHoeoU ¢hu3uku co30arom rnpeonochbIsiku Os
peasibHbIX UH)XXeHepHbIx peweHul no CE, anmuzpasumauuu, N-
nepexoodam.

Fv' N

.,

Jreusanenm yukna Kapro
ana husudecKkoe0|saKyyma,

0-1 nokanbHoOe usMeHeHue (noebiWeHuUe) Yacmomabl 80rJIoW,eHull
1-2 usMeHeHuUe cmeneHu nposiesieHHocmu OJis e03epama Ha Kpusyro
sonsiowjeHudll.

2-3-0 ckambigaHuUe 10 8OIJIOWEHUSsIM K ceoeMy ycmoliYyueomy
cocmosiHuro (N) ¢ nonoxumernbHbiM 3HepaobanaHcom (CE).

5). CoenadeHue Hapabomok rno e0JIHO8bLIM Npoueccam ¢
NMPABELJAMM no cmonb 6osbwomMy Konudecmaey nosuyutl
ydueJsisiem u eocxuwiaem Myopocmu Hawux npeodkos, (6 omnuvduu
Oom coepeMeHHUKO8), CyMeswux Yepe3 eeka Mpakobecus
doHecmu Ao odu4yasuwux MOMOMKO8 UCMUHYH Kpacomy
Mupo30aHusi.

Mup 00:keCTBEHHO MPOCT.
Mup 1MaBOJILCKH CJI0KEH.
Mup 1MaBOJILCKH MPOCT.

Mup 00:xeCTBEHHO CJI0KEH.
Ilpaseowi.



