Cepreit A. Andépon
Tpernit Kpyr TBopenus

s pemn OMmyOTMKOBAThH 3TOT TEKCT MOTOMY, 4TO B «Hauvamax»
(http: //mww.trinitas.ru/rus/doc/0016/001c/00161568.htm) OoJiee-MeHee cTana 00bsICHIUMA BCETO JIUIIb U TOJBKO
JBYMEPHOCTb U COOTBETCTBEHHO KBaJIPATUYHOCTh B UCXOJHBIX, HAUaIbHBIX QyHKIMAX ["apMoHMH. .., B
MIOCTAHOBKE U 00BSICHEHHH BOIPOCOB ['apMOHHMH. ..

[ToMHuTE, TIepe] HAMH TaK M OCTAJCS BOMPOC, MPO3BYYABIIMN BCKOJB3b (Kak HM3IajieKa) B
TEKCTE «/luHamMmKa BO-npsimoyronbHUKOB 51 Kpyru TBopeHus»
(http: //www.trinitas.ru/rus/doc/0232/009a/02320024.htm): «A €CTh M YEeTBEPTHIH (CUHUTAst OT HMCXOHOIO)
Kpyr TBopenusi?»... 1 ectb 11 cooTBeTCTBEHHO 3-Mii TpeyroabHUK (Tpuana) TBopenus? [Benp, kak
HEKOe «oO0elanrue», Mbl BHACIM B KOHIE 5-0M IIaBbl 3-X KpaTHOE MPUCYTCTBHUE 3-X PaBHBIX
TPEYrOJbHUKOB B KOHCTPYKTe BO-NpsIMOYroJbHHUKOB...; B OINOpPE Ha BEPXHIOIO CTOPOHY
IpsIMOYTOJIbHMKA, Ha OCEBYIO TOYKY Ha HIDKHEH CTOPOHE M Ha TOYKU MepeceueHus Q-TMHUU U
OKPYKHOCTH.)

OTBeuaTh Ha TOT BOIIPOC HE CIEMIMIIOCH, OLIYIIAJach OMACHOCTh CHEKYJAIHA... OnacHOCTb
HCKYCCTBEHHBIX IMOMCKOB, MOArOHOK. He BO3HMKaIO MPOCTOro OIIYIIEHUS-XKENaHUs B3ATb U UATH
Tyna... Sl He 4YyBCTBOBAI HH OMIOPHI, HU MPU3BIBA, HA 00s3aTENIbCTBA. . .

[llno Bpems. S ymén B npyrue TeMbl M Jpyrue npeaMeTHbie cMmbIcibl. Ho octaBasics B
npexenax oomux cMeicioB LenoctHoctn (EnnHcTBa) M ['apMOHMU. A BOKpYT YK€ MPOSIBIISIICS, €CIIU
HE SIBHBIM MHTEpEC K 3TUM CMBbICIIaM, TO BHYTPEHHUH 3alpoc 4ero-To OOHOBJISIONIET0, 310poBoro. 1
CpeaH APYrHX TEM CTaJI0 HEOOXOAWMO BEPHYTHCS U BCIIOMHHUTH TeMy Brmcano-OnucaHHOCTH, YTOOBI
ObITh OOJiee MOHATHBIM B OOBSICHEHMSIX Muctepuil BO-TpaHckBazgpaTa, B mepegadye €ro CKpbITHIX
nocnanuii. I MokeT OBITh OTBETUTH Ha BOSHUKAIOIINE BOIIPOCHI. ..

B onuH «1pekpacHblil JeHb», *Kenasi BOCCTAHOBUTH B ce0e TOUHOCTh OTBETA, s CHOBA CMOTpE
Ha KOHCTpyKuHto BO-TpaHCKkBampara; ¥ HEBOJIBHO CTall IBUTaTh €ro Kpyru nanbine... CHadana 3tu
JIBUKEHHUSI U CaMH Kpyrd ObUIM HEMOJOTYETHBIE, OT pPa3pelIeHHOro JIOOOMBITCTBA..., MOKa 2
OTIpeNieIeHHBIX Kpyra He conutuch Ha Q-nuHuu B Touke Qp. IToToM moumck cranoBuics Bcé Oosee
AQHAIUTUYECKUM; C OTBETaMH Ha CTaBUBIIUECS BOIIPOCHI.

Tenepsb, Bo3Bpalasch B MBICIAX Ha3al, sl pacCKaxky M 0OBsACHIO BcE mo mopsaky. Kak O6yaro
cpasy BCE Tak pa3MEPEHHO U OBLIO.

JlBa pacckaza o TBopeHHH, KOTOpble MPO3BYYalIM B Hayalle KHWUTH, OTJIMYAIIMCh, KPOME Kak
MOIPOOHOCTSMH B JIETANSIX, B BEIUMYHMHAX, OCHOBaHHBIX Ha oOpasax BO-tpanckBagpara, oHH
OTJIMYAJIUCH, TIPEXKJIE BCEro, MOJPOOHOCTSIMHU B CBSI3U CO 2-M M 3-M KpPyraMu, B CBS3U C IPOIIECCOM
Tpancpopmanuu... Ilpomecc HemocpencTBeHHO ¢opMHpOBaHUsS Marepun B obpazax BO-
TpaHCKBaJpaTa, BMECTHBIIUICSA B TOCIETHUX 3-X ab3amax, Kak pa3 W HYXKIaJICId B JajbHEUIIEH
JeTaTN3aIAH.

Kak pacxommnace Tpuama Tsopia u3 (.) O B yriiel Q-tpeyroasauka? W ocranachk ju CBS3b,
BIMSIHAE, KOHTAKThl C COTBOpPeHHbIM Mupom? Kak, uyem oOecneunmBanach Takas B3aUMOCBS3b C
no3unnii reomeTpun BO-TpanckBagpara?..

Bens xorna Tpuana Teopia BepHysach B UCXOIHOE MOJIOKEHUE HAa 2-M KpyTe, YTOOBI AepiKaTh
2-oi1 Kpyr, 2-y10 cdepy, 3TO 03HAYAI0 NpeKpalieHune aencTeus 3-ro kpyra. A KTo uinm mocpeactsom
Koro nepsxancs MmaTepuanbHblii Mup, Mup 3-To kpyra? JlomkHa ObITh cienyromas Tpuana: B mpexHeM
WU B APYTOM 3-M Kpyre, HHUIMHPOBAHHOM 10 00pa3y M o000 MPOXOAUBIITNX MPOIIECCOB.

OTH mporecchl TpaHCchHOpMAIMK, XapaKTEPU30BAINCh HAIMYMEM 2-X B3aUMOJEHCTBYIOIINMX
OKPYXXHOCTEH pa3HOro quaMeTpa, COSAMHEHHBIX B OJIHOW TOUke Ha ocH (B Q-Touke). DTH OKPYNKHOCTH
COEMHEHBI TaKXKe, UYTO BakHO, (Q-IMHUEH, MPOXOAsIIed Yepe3 TOUKH UX MEepecedyeHus ¢ IPYruMHU
cucTeMHbIMU 00bekTaMu: 0-kpyrom u TpanckBazaparoMm. «I1o o6pasy u mogoou0», o TOMY, 4TO, <«KaK
CBEpXY, TaK U CHU3Y», aHaJOTHYHAs KOHCTPYKIUS OJIKHA MPOSBUTHCA U Janblie. YUTo-To mogol0Hoe
JIOJKHO OBITH B aHATOTMYHOM 3-M Kpyre 3-eii Tpuaasl. ..

CymHoctn 3-ei Tpuaapl, OYEBHIHO, COTBOPEHBI TBOpIOM B mporecce TBOpeHUsS M CIyKat
B3aMMOCBSI3M 2-X OCHOBHBIX MUPOB: MaT€pUAIBHOTO U AyXoBHOTO. OHM —[locnanauku u [ToMomHuKH
TBopenusi, IlpoBognuku boxkectBeHHbIX OHepruil... Ho kak 310 orpasutca B reomerpun BO-
TpaHCKBajpaTa?..




Wtak, ecnu KOHCTPYKLHMSI KaKUM-TO OOpa3oM MOBTOPSIETCS, TO 3TO OYyAET mapa BIOXKEHHBIX
OKPY>KHOCTEH, COECIMHEHHBIX B OJHOM TOYKE HA OCH U MEPECEKAIOIIMX HA OJHON JIMHUM JIpyTUe
cUCTeMHbIe 00beKThI BO-TpaHCcKkBajpata... Tak Ha Kako# TOYKE JIOJDKHA CTOSATH 3Ta mapa?..

BosbMmem ucxoaubiii O-Kpyr ¥ OyieM ero KOMHIO OMyCKaTh BOJIb OCH (XOTSI IO BCEM CMBICIIaM
OH B YHCTOM BHJIC HE MOXET MOBTOPUThCS emié pa3... u Bcé xke). Ero BepiinHa, kak BepiimHa 3-¢i
TpHUAbl, OYEBHUIHO, JIOJDKHA BCTaTh B IMpeleiax TPaHCKBApara... U Kak TO OBITh CBSA3aHHOU CO 2-M
TpeyroipHUKOM. Takux TOUeK JBe: BepxX TpaHckBaimpara u Q-nmuHus. BHytpm Q-TpeyronbHuKa 3Ta
TOYKa €lBa JIM MOXET CTOsATh, Tak Kak 3-1 Tpumama — He PoxmeHHas, a COTBOpPECHHas, HE
BoxectBenHast, HO Mo ocobomMy TBapHas. 1 ecnu mocraButh konuio O-kpyra HaBepX TpaHCKBaJpaTa,
TO OH OJIM3KO HE MPOXOAUT OKOJIO IPYIHX 3HAYUMBIX IIEPECEUCHUMH.

[Ipy nBUKEHWHM HUXKE €CTh TOYKa TpoxoxaeHus O-kpyra depe3 HEKUE MEpeceueHHs, HO
aHayioruii ¢ Q-TMHUEH He BO3HHMKAET... M OmATh jke — BCE 3TO MPH HAXOXJICHUU BEPIIUHBI B Teje Q-
TpeyroipbHuKa. Her, BepmmHa MOgOOHOTO MO 0COOOMY TBApHOTO Kpyra MOXET OBITh TOJBKO Ha
nonomBe Q-tpeyronpHuka, Ha Q-muHEH! B Touke Qp. I cMoTpuTe Kak OH — KPacHON MyHKTHPHOM
naunuel — npoxoaut! ['paduuecku (Moka He aHATMTUYECKH) OH MPOXOAUT Yepe3 MHTEPECHbIC TOUKH 1
u 3. [Ipuuem Touka-3 sBIsSETCS MOTHOW aHanoruei Touku Q; , a oceBas nentpa O, — ananorom Q-
muann!.. AHamorom Q-JTHHUM MOXeET OBITh M oceBas ieHTpa O — B 3aBUCUIMOCTH OT TOTO, KaK IMPOUIET
BTOpasi OKPY>KHOCTb; /1a U KaK TOYHO — YK€ aHAITUTHYECKH JIeXKAT ITH TepecedcHus? ... Beap 31ech He
MOKeT ObITh HaTsKeK. Korna peus o cMbiciax, Bc€ JOMHKHO OBITh TOYKA B TOUKY!

A




A Bellb 3[1eCh 3TOT KPYr MPOXOAUT U uepe3 Touky Qi1 , U KPaCHBO Yepe3 OCEBYIO JIMHUIO
nentpa Oz. Bcé 3to Hamo mpoBepsath. ChenaeM 310 ceityac. McxomHasi OKpy>KHOCTh U €€ KOIHS
MPOXOIAT B O0JIACTH TIEPECeUYCHUs] Yepe3 COOTBETCTBEHHO HH3 TpPaHCKBanpara W Q-TUHHUIO, MEKIY
KOTOPBIMH pOBHO mocepeaune (Ha paccrosuuu 0,502) Haxomgurces Lentp Os. CiieqoBaTeibHO, HUMEHHO
Ha JIMHUU 3TOT0 LIEHTPa JAaHHBIE OKPYKHOCTU U TEPECEKAIOTCs, a KOMHUS HCXOJHON OKPYXHOCTU
IPOXOIUT TOYHO Yepe3 TOUKy Q11 .

[Tone3no 3mech omnpenenuth paccrogHue Mexay neHtpaMu O u Oy M3 pUCYHKOB MOXHO
onpenenuts: 0-O4 = (|)2—2¢12 =3P-1 =¢1+¢13 = Tzﬁbl = 0,854, 10 xke paccrosiHue, uto oT A 10 Q-
munuu. Lentp O3 Takke 37eCh HAXOAUTCS nocepenrue. M1 MoKHO OTMETHUTDH Jjajiee BETUYMHY PaBHBIX
paccTosHUi B <<¢12» OT ATUX MLEHTPOB OKpyx)Hocte O u O 10 KpaeB NapHOW Jpyr Apyry
okpyxHocTu: O-Qp 1 Os-Hu3_tpanckBampara.

Konust (06pa3 u momobue) Mcxoaroro Kpyra Ha 3TOoM MecTe, AEHCTBHTENBHO, IMOKA3bIBAET
OIIPENEICHHbIE BO3MOXKHOCTH. M 23TO «HecinydaliHOE B3aUMOJCHCTBUE» [BYX OKPYKHOCTEH Ha
OIIPEACIEHHOM PaCCTOSHUU APYT OT APYTa Mbl YBUIUM €ILE HIKE.

A Temepb ONpENENTUMCS CO BTOPOH OKPYXHOCTBIO, MpoxXoasmieil uepe3 Touky Qo.
OTTONKHYBIINCH OT Kpyra-3 U 4yTh YBEIMUYHMBAs €ro, Mbl B KOHEYHOM HMTOIe IOJy4yaeM Ha PUCYHKE
rpaduueckoe MpoxXoXkaAeHue cpa3y uepe3 3 MHTepecHble Touku: 2, 4 u 5! To ecTb oceBble TUHUH
neHTpoB O u O Noay4aroT MOATBEP)KICHHE BO3MOXKHOCTU OBITh aHanoroMm Q-IMHUM; a TOYKa S
BO3MOXKHO JIC)KUT Ha OJIHOW JINHUM C TOYKOH MepeceueHus] TpaHCKBaapara U Kpyra-2 (4To BBIIEINSET
BapuanT ¢ Op-TMHUEH; HO HAlO cuMTaTh). BaxkHo u TO, 4TO HEeHTp HOBoro Kpyra-3 Haxoaurtcs B
TpPaHCKBaJpare...

W 3pmech, 10 MOACYETOB BBIABIISCTCS BaXHBIM CMBICH, MMEIOIUN anbTepHATUBY. MTak,
TPEYroJIbHUK TpHuaapl-3 MOXET OMepeThCsl CBOCH MOJOIIBOM MM Ha oceByro IieHTpa O, Wiu Ha
oceByio 11eHTpa O, TO €CTh WIM Ha TPAHULY 2-X MUPOB, WJIM, HEHAMHOTO, HO OITYCTHBIIUCH B HAlll
MHp, B3aUMOAEHUCTBYS C HUM. AJbTEPHATUBA 2-X KaHIUAATOB Ha aHAJIOTUIO (Q-JIMHUM CTaBUT BOIIPOC
UMEHHO Tak: MupsI nepecekatorcs? Vi oHu pa3rpaHudeHbl HEPOHHUIIAEMO?

Mpel 3HaeM, 4TO MHPBI [0 ONpPEACICHHBIM YPOBHSM B3aHMOJACHUCTBYIOT, KaK CHH3Y, TaK H
cBepxy. Ho uto mokaxket reometpusi BO-tpanckBanpara?

Msbl OyneM NpoBepsATh MOCIEIOBATENBHO BCE TOYKH MEPECEUeHH, NMPOHyMEpOBaHHBIC Ha
BepXHEM pHCyHKe. HeoOXoammble IS MOJICYETOB pa3sMepbl (BETMYMHBI) B3ATHl MO PHCYHKY H3
I'maBe1_11 < aitna «0,363».

Touka_1.ConocraBieHue 2-x epecedeHuii ¢ oceBoii enTpa O moka3anao UX HECOBMAJACHHE T10
ropuzonTtanu Ha A=0,005umm B k=1,005.OkpyKHOCTH OKa3bIBA€TCS MEHBIIE, YeM HCOOXOAUMO IS
CoBMaJieHUsl. ECTM MOMHUTH O TOM, YTO 3Ta OKPYKHOCTh — KOMHS HCXOMHOW O-OKpy:KHOCTH, TO
BaXHBI CMBICT UMEET U TO, YTO MOJyYUIIach HE Ta OKPYKHOCTb, U TO, YTO O4€Hb He Ha MHOro! Takue
«MaJIOCTH" IOKa3bIBAIOT €€ 3HAUEHUE MMEHHO AJIs MepeAaud, JUisl PETPaHCIALMUA CMBICIOB... A TO,
YTO OHA BPOJIC KaK «IOJDKHAY» OBITH MOOOJIBIIE YTBEPHKIAET U PEATbHYI0 «OO0JBIIECTh» HOBOTO Kpyra-
3 10 OTHOILIEHUIO K MPEKHEMY.

Touka_2. A BOT 311eCh, 33JJaBIINCh TOYHBIM MPOXOXKICHUEM, Mbl MOXEM OMPEIEIIUTh PaJNyC

kpyra-3. Bepem Hauano koopauHaT B Touke Qo. Mrak, X= 1, y= ¢°.
s 12 + (R—¢12)2 = R nonmydaeM R=1,5!... PanmonanpHoe uncio, yncno Hamero mupa... Cpenu
CILIONIb IO CUX MOP UPPALMOHAIBHBIX BEJIMYMH, CBA3aHHBIX C 30JI0TOM mponopuuei... M Beap Tak-To
U J0kHO ObiTh!  Ho HACTONBKO 3TO HEXIAHHO-HETAJaHHO, YTO 3aMHpaeT abixaHue. [louemy
samupaet? [loromy 4To 3Ty 3amaHHOCTh (MM TAaHHOCTH!?) enié Hamo MPOBEPUTH JAJbINE, HA JPYTHX
nepecevyeHusix!

Touka_3.31echk cHOBa MuMo. PasHuiia 3Haduenuit mo ropusontaiu (mo X) cocrasmiaa A=0,007,
u otHomienne 3HadeHuit k=1,007.11 okpy>KHOCTH OISITh OKA3bIBAETCS MEHBIIIE, YeM HaI0 Obl OBLIO IS
coBnazeHus. 1 3To umeer Te jxe CMBICIBI, 4TO B cllydae ¢ Toukoi_1.

Touka_4.Bot teneps raaBubiii MoMeHT. R=1,5 X=¢y Y=0,5.

W ypaBHEHHE OKPYKHOCTH TI0 JAaHHBIM KOOpJMHATAM JaeT TOYHOe paBeHcTBO: 1,25+ 1 =225 !



Kpyr_3 mpoxoaut TouHno yepe3 Touky nepeceueHuss Kpyra_2 u oceBoit Oz | Yxe modtu He BBI3BIBACT
COMHEHHUS, YTO Hall PAlMOHAIBHBIN KPYr, KPYT paldOHAILHOTO MHUpa HAayMHAET 3aHUMAaTh CBOE
MECTO... 1 BCE xe naéM Janbllle.

Touka_5. Touka nepeceuenust Kpyros-3: npexxHero u HoBoro. Borpoc, KOTOpbI CTaBUT 3Ta
BcTpeya KpyroB, — MpouCXomuT JIM OHA HAa OJHOM YypOBHE C TOYkoW mepeceueHuss Kpyra-2 u
TpaHckBaapata? To ecTh y3aKOHHBAETCS JIM Mepeaaya mpaB Mexy dTuMu KpyramMmu? DTOT CMBICT MBI
3aJ]a€M CaMH, TO €CTh MOXHO ObI M HE PUCKOBATh — 33/1a4a TO YXe PEIIaeTcs, ¥ 3TO JUIIb KaK 3HaK...
Ho 31ech HaM 3HAaKM HE MEHEE BaXKHBI, YeM (PaKThI.

«Y3akonuBaromias Touka» Kpyra-2 orcrout ot Touku Qo Ha Y=1. Pemenue no nHoBomy Kpyry-
3 (mpu Y=1 u R=1,5) naer (onarh HeXIaHHO-HEraAaHHO) 3HaueHHEe X=V2 ! Pemenue no crapomy
Kpyry-3 (D=,+2¢; u Y= 0,5-0,%1) maer nmocie nenouku yrpoueHuii te xe X=v2 !l

V2 — 4UCIO-NOCPENHHK, YUCIO-NIOCIaHHUK M3 MHPA MPPAlUOHAIBHBIX (-OTHOLICHUM, B MUp
palMoHaNbHbIX OTHOIIEHUW... Kcratn, u ueHtp O, HaXOAMTCS POBHO MOCEPEIUHE MEXKIY ITOU
auHUEeW Touku S5 u Q-NMMHUEH; YTO ONATh K€ YKa3blBaeT HAa CHUCTEMHYIO POJb MMEHHO TOYKH 4,
JIeXKallled Ha OCEBOM ATOr0 LICHTPA.

3nech moiaraeTcs nenaTh may3y... Ho cpasy Bo3Bparmmaercs yke 00O3HAueHHBIN BHauaje
Bompoc. [Ipu oyeBHIIHON 3aKOHHOCTHM HAcJeOHHKA B Juie HoBoro Kpyra-3 Bcraer BoIpoc o €ro
Tpuane, o TpeyroiabHUKE, KOTOPBIM OyIeT ero AepkaTh. 37ech 00a BapHaHTa COXPAHSIOT CBOIO
BO3MOXHOCTH. [Ipu Bepmnae B Touke Qg — rae MOHKHBI ObITh HWKHHE TOYKHM TpeyroinpHuka-3 — B
toukax (2) wiu B Toukax (4)? WUmu mo nmpyromy. TpeyrombuHuk-3 — aHamor TpeyroiabHuka-1 wiam
Tpeyronpauka-27?

OTH BOIIPOCHI CBSI3aHBI ¢ 0oJiee MPoCcThIM, Ooiee pabounM BorpocoM: Kakyro U3 0ceBbIX JITMHUH
neHTpoB 2-x IlepBeix KpyroB mpunsth, kak anamoruto Q-nmuaun? M 37ech CHOBa ONPEEISIIONTYIO
(moacKa3bIBAKOIIYI0) POJIb WIpaeT KBa3H-MCXOAHBIM Kpyr (mpoBeneHHbBIH KpacHON MyHKTHPHOM
JAWHKEH), co3maronmii BMecte ¢ Kpyrom-3, mcxomsmmm u3 ogHOH TO4YkH Qp, oOpa3 u momoOme
otHomeHud Kpyros, ucxomuBmux u3 touku Q. Kpome Toro, B cmily ydactuss Ha ITOM YpPOBHE
Kpyra_1 (B kauecTBe NpOTOTHUIIA U MIPUMEPA), HA aHAJIOT KOCBEHHO MOXET yKa3aTh U OJHM30CTh BHICOT
Tpeyroasauka-1 u Tpeyromsuuka-3. Tak BoT, BeicoTa Tpeyromsuuka-1 pasua ¢1(2 —1) = 0,5095 fio
pucynky I'maBbi_11), a Beicota TpeyroiapHuka-3 Ha mojomBe 1mo oceBod Oy — 0,5 . [Ipyroit xe
BapUaHT, KaK IOMHHUM, HMEET B BHICOTE TPEYTOJIbHUKA 3HAUYeHUE ¢ 12 = 0,382 ...

Ho riaBHOE, TOuHON a”HAIIOTHEN 00JIa4ar0T TOYKA 3 U 4 COOTBETCTBEHHO C¢ TOYKaMu Q1 u Q1.
N Tyt yxe Kpyr-3, BcTynas B mpaBa, 3aKOHHO CaM YKa3bIBAET HA <«CBOM TOYKW» 3 U 4, KOTOpHIC
IMPUHAJJIEKAT TEM K€ CHUCTEMHBIM OOBEKTaM, KOTOpbIE MEPEeceKaroTCss B TOYKE OJHOTO YPOBHS C
Toukoi_5. W yTBepkaasich B 3TOM MpaBe, MOKHO BUJETh, UTO HIDKHSAS IMHUSA TpHanbl-3, OMyCcKasch B
MaTepuaibHBIA MHp, TPOXOAUT mocepenuHe Kpyra-2; xkak B CBOe BpeMsl TpaHUIA JyXOBHOTO H
MaTepuabHOTO MHpOB Tpomnia mocepeanHe Kpyra-1... Torma u mentp O CTaHOBUTCS aHAJIOTOM
To4KH C /Ui HUKHEH 4acTH... (CM. HWKHUI PHCYHOK)

MbI npuHEMaeM 3TOT BBIOOp, 3TH perieHus. M uto uaTepecHo, Torna (.) 2 SBaseTcs: aHaJorom
Touku Aj. Kpyr-3 kak Obl BeIgenseT cBepxy «cBoir BO-TpsSMOYTroNbHUK» U OJTHOBPEMEHHO ITOBTOPSIET
ornomenust ucxomuoro Kpyra! OceBass O (rpaHuila MHpPOB) SBJISETCS IS HETO BEPXOM €ro
NPSMOYTOJIbHUKA, YTO U €CTECTBEHHO. A oceBas Oy — kBa3u-Q-IHHUEH.

To ects Kpyr-3 kak ObI MOBTOpsIET, COSTUHSET B ceO€ BCE MPEKHME MPOIIECCHI B CKATOM BU/IE!
To ects TpeyronbHuk-3 0gHOBpeMEHHO U aHajor TpeyronpHuka-1 u ananor TpeyronbpHuka-2. B Hem
MPOSIBIISIETCS. Bech Tporiecc TBopeHus. Kak utor, B Hem moBTOpsieTcst U 3aBepmiaercs Bc€. Kak 3To
kpacuBo! U kak 1nienecoo6pasuo!

A HUcxomusii Kpyr ssasercs Tem, Kto compoBoxnpaer-crioaBuraetr TBoOpeHHE, Nepenaer,
HaJIeNIseT, IOCPEICTBYET, TPAHCIUPYET, HUCXOIUT... 1 conpoBoxaast nmpu Bo3asmwxkenuu Kpyra-3, On
HaxoauTcs ¢ 1eHTpoM B O4. Ha oceBoil muHuM 3TOTO mEeHTpa HaxoauTces Touka 6. Jlerko mpoBeputh
MPOXOKJICHUE Yepe3 He€ K€ JIMHUU, coeAuHAronerd Toukn nepeceuenus Mcxomnoro Kpyra ¢ Tpanc-
kBazparoM Mupa. [Ipu 3Tom oOpasyercst yroia «k» (mo ob6o3HaueHHsM cxeMmbl «O000menHoro BO-
IPSIMOYTOJIBHUKA») TOT K€, UTO U BEpXHHE YIIIbl: A-Q11-p u Ao-2-0 .

Orot BbIOOp TOuek 4, 4* u oceBoil O, B KauecTBe KBa3Hu-Q-TMHUM IMOKA3BIBAET U HOBYIO
0COOEHHOCTh B IEJIOM KOHCTpYyKIMH mMuctepuit BO-tpanckBanpara. Tpeyroapauk Qg-4-4* BHIXOAUT



3a mpejenbl TpaHCKBajpara. Torma, Kak onupaschk Ha TO4kd (2), OH ocTaBajics Obl B €ro mpeaesnax...
Uro 6onee mpaBmibHO? KakoB 3/1eCh CMBICIT?

Tpeyronpauk Qp-4-4* BceMH CBOMMHU TOYKAMH ONMHUpPAETCs Ha BOXKECTBEHHBIC CTPYKTYpHI: Ha
Q-tpeyronbHuK U Kpyr-2. Uto aOCOFOTHO COOTBETCTBYET €ro poJid. A BOT TPEYTrONbHHK (Qo-2-2*
MPOCTO CTOUT Ha TPAHMIIE MHUPOB, caM IO cebe U He CIOCOOHBINM paboTarh. A TO, 4To TpeyrombHUK
Qo-4-4* umMeeT BBICTYIAIOIINE KPBUIbS, YKAa3bIBACT KaK pa3 Ha HAJIUYHE <IIOJITOJIbS», 00JacTH 3a
npezenamMy TPaHCKBaIpaTa, HUKe TpaHCKBajpaTa. M atu obnactu Takxke noctynHsl Tpuame-3.

«[loamonbe» (MM <dIOBAT») YXOIUT HUXKE TpaHCKBaapaTa 10 nepeceuenus ¢ Kpyrom-3, To
€CTh OCTaBasCh BIUCAHHBIM B Hero. KOHEUHO, MHTEPECHO ONpeneuTh ero pasmep. CTpaHHO WM HET,
HO €ro BBICOTa cocTaBisieT poBHO 1 (1o pasmepam I'maBbl «Taitna 0,363»).1 Torma paccrosHue OT
TouKH_Z HW3a TPAHCKBajpara J0 To4ku Kacanust Kpyra-3 cocrasut V2. Beicora xe 10 nenrpa Kpyra-
3 (Os) cocraBut §o. IIpogomkas emé Huwke Ha BeauuuHy «1,5-¢o», momygaem BO-mpsSMoyronbsHUK
st Kpyra-3.

VimeHHO BBIOOp TOYKHM_4 B KaueCTBE HWKHEH TOYKM TPEYroJbHUKA-3 U OCBOOOXKICHHE OT
3TOr0 TOYKH_2 KpOME TOTO, YTO MPHBS3BIBACT 3TOT KPOBEHb K Q-TpeyrojbHUKY (UTO MPaBHIIBHO,
IIOTOMY YTO HACJEJOBaHHE HWJIET OT HEro), MO3BOJIAET BUICTh TOUKY 2 MMEHHO Kak Touky BO-
otHoureHwit. U rae ke Toraa pacnonaraercss KBazu-Q-JIHHUS 3TOTO BBITSHYTOTO HPSMOYTOJIBHUKA C
COOTHOILLIEHUEM a:b:¢22:2=1,309 ? MoxeT OBITH OKOJIO HHU3a TpaHCKBajapara? Ero ormerka mo
OTHOIICHHUIO HU3a O0MICH KOHCTPYKIIMH COCTaBJISACT 3—¢2=T2=1,382 A oTMmeTKa KBa3zu-Q-IMHUU TUIL



Takoro mpsmoyroipHuka Oymer 1,[3]; To ecth nmHusA mpoiger uyrh Humke (Ha 0,05) Huza
TpaHCKBaJpaTa...

Tak. M 9To ke HaM 3/1eCh OCTAJIOCh MOCMOTPETH? MOKET OBITh 3Ty MOSIBUBIIYIOCS BEITUYUHY
«/2», 910 OT OcH 110 ToukH_5?Kak npoiieT Kpyr, MOCTPOEHHbIN Ha ABOMHOM TaKOM OTPE3KE, KaK Ha
nuamerpe? Ha mepBoMm pucyHke OH M300paskeH CMHEH ToyeyHOW JmHHeW. [IOHATHO, YTO OH TOYHO
npoinet yepe3 Touku Q1 u Qy ; MOTOMY UTO paguyc K HUM SIBIISIETCS JUArOHANbIO B KBajgpaTe 1x1. A
IpOIIeT M OH yepe3 TOUKY 7/, TOUKY IepecedeHHss OOKOBOW CTOPOHBI (-TpeyrojbHHKAa C BEPXOM
TpaHckBagpata? PacueTsl MoKas3bIBaroOT, 4To Kpyr «R=V2» uyth menpmie (k=1,002)Toro, KoTopslii
npomén Ovl yepes 3Ty Touky. Kpome Toro paccrosHue 10 TOYKH «7» OT HU3a TPaHCKBajapaTa (Touka
Z) coctaBut ~2,012,6mm3k0 k b = ZQj; = 2. A paccrosHue oT V2-IMHUM [0 HU3a TPAHCKBaJIpara
paBHO {1, CTOJIBKO, CKOJIBKO OT Q-TOYKH 10 Q-JTHHUN.

Wtak, HET HEMPOHMILAEMOM Mperpaabl MEXAy MaTepHajabHbBIM M JyXOBHbBIM MHpamH. CBs3b
Beicireii Tpuagp! (Otna) ¢ MaTepuaibHBIM MUPOM Tpoucxomut nocpeactsoM Tpuasst Topua (CoiHa)
u Tpuaabl ApXxaHTenos...

B crpoenun xe BO-TpaHckBaapara U cBsI3aHHBIX ¢ HUM cMbIcioB nosiBuwica Kpyr-3 ¢ R=1,5.
BosBpamasice 3aech B3IJISIIOM Has3al, MOXHO BCIHOMHUTb TO CTpaHHOE OOCTOSATENIBCTBO, 4YTO
APKTaHTCHC YUCIIA «e» B paJaHaX OTINYAeTCsS OT CAaMOT0 YUCIIA «e>» IMTOYTH POBHO Ha 3/2:

15 =000 o _ g (A5 =0,00000) ...

Bcenomaum «O60061meHHb1i BO-ipsaMoyTronpHUK», U enié pa3 yBUIAUM, KaK OH IMPEACTaBISET
(3akirOUacT) B CBOMX YIJIax BCIO JTHHAMHKY M3MEHSIONIMXCS MPOMOPIMHA Pa3HBIX MPSIMOYTOJbHHUKOB,
Bxoasmux B BO-otHomenus. To ecTh OH 3asBJIIET 0 HEKOM MUPE HEU3MEHSIEMBIX OTHOLLICHUH . . .

N Bosnmkaer Bompoc. Ecth nu emé apyroi kiacc mMaTeMaTHYeCKUX OOBEKTOB, kKpome «BO-
npsiMoyrosibHuKa ¢ Q-IuHue», B KOTOPOM ObUIM Obl OAHM U TE€ K€ COOTHOILIEHUS 3JEMEHTOB
(B3auMOCBSI3U YIJIOB) Uil OECKOHEYHOTO KOJIMYECTBa KOHKPETHBIX ciydaeB BO-otHomenuit? Takue
CBOMCTBa €CTh Y JKHUBBIX OpPraHM3MOB B COOTHOIIEHWH BUJa M ocobu. B marematuke ecthb
YHHUBEpPCAIbHBIC CBOICTBA, OMpPENENSIONINEe caM OOBEKT, KaK HalNpuUMep «CyMMa YIrJoB IO0O0To
TpeyrosibHuKa paBHa 180 », mnm Teopema Iludaropa... I oHm mokaspiBarOTCSA. A Kak J0Ka3aTh
*u3Hb?.. KoHeuHO, MOsBIEHUE TMOCIEIHEr0 CI0Ba B KOHTEKCTE MAaTeMaTUYECKUX HCCIIeIOBaHUIT
smarupyeT. Ho u 6epeT oTopons OT TAKOTO MOBEACHUS POCTO MATEMATHKH .. .

B BO-otHOomeHusx HuYero He AokaseiBaeTcd. OHO HaxomuTcs, HaOmomaercs. Jla u
MPAKTUYECKH HE OYEeHb NMPUMEHUMO, HE TPAKTHYHO OHO, Kak Teopema Iludaropa. OHO cymiecTByeT
Kak Obl aysa cebsi camoro, camo B cebe. Kak HedTo 1enpHOE, Kak 3aKOHUCHHAs KapTHUHA, Kak
3acteiBIag Uned...

Hu npsiMmo cBepXy, HU IpsIMO CHHU3Y KapTHHA HE pacKpbiBaeTcs. PackpbITh €€ MOXKHO, TOJIBKO
UAsS OT OMNPENCIICHHON TOYKH. DJTa CMBICIOBas TOYKA, KaK MOMHHUTE, ObLIAa CKPHITA B «IIHPaAMUJC
3osoToi mpornopuun» (He MyTalTe ¢ <«aIMpamMHI0W 30J0TOW CIHpPaIN», MHpaAMHION Xeorca, XOTs
oTiaMuusl MX 1o pasmepaMm — B 1 %), a myrh mén, Kak MOMHHTE, M0 «IMHUU KadaHUS», TI0
BOCXOXJIEHHIO K €€ HaJamny...

U Tenepb BO3ZHUKAET TOT BOMPOC, C KOTOPOTO Mbl HAYAJIM U KOTOPBIA UCCIEI0BAINA. A KaK BCE
xe npoucxoauiio TBopenue nocie cobupanus Tpuaasl TBopra B Touke O? Uto ckpbIBaeTcs 3a mpej-
MOCJICTHUM ab3a1ieM BepXHUX pacckazoB o TBopenun? C mo3unuii reometpun BO-TpanckBaapara 310
OBLIIO TaxK.

M Kpouva Tpouywsr Bowiau no Mcexoonomy Kpyey 0o nusa Mupa, 3a0a6as  xapkac
mamepuarvHoeo mupa. M 6 mouxe nusa Mupa onu coutaucs, umo0v. 830umu no Llenmpy uepes mouxy
«O» 6 mouxu IByx Bmopou Tpouys nod Q2-mouxoi T6opya. W dosxen Obia cocmosmbca HOBbIIL
Kpye-3, anaroeuunsiil momy, umo 0vi1 npu mpaHcgopmayuu u 0bLa 3aMbLCAOM, U KOMOPbLIL, HACAEOYA
Becemy T6openuio, dosxen Ovia Henocpedcmbento Baumodeiicmbobams ¢ MAMePUANLHBIM MUPOM.

W IBoe T6opua epryaucey 6 mouku Q-runuu Ha Mcxoonom Kpyee, a 2-mouxa T6opya — 6
mouxy 2, ¢ mem umobdsl, obpems cbou nponopyuu, cgopmupobams cbowo Tpuady u Kpye-2.
OonoBpemenno xe wHuxuwoto Tpuady u Kpye-3. VI obosnauusucy mouku 6 yenwmpe Q-Aunuu u
yenmpe Kpyea-2, xoeda Tpuada T6opya cmara Bocxooums 8 Choit Kpye.



W3 Lenmpa Oz npowira aunus 0o nepecevenus ¢ Kpyeom_2; u us smux mouex — Habcmpeuy
Ayuam u3 mouku Qp na Q-runuu. Tax nuxe eparuyst Mupob 6cmana Tpuaoa-3 u Kpye-3. U yenmp
ee0 Obla HA TOM JKe paccmoAnuu om uenmpa npexueeo Kpyea-3, xkax eeo yewmp om yenmpa
Mcxoonoeo Kpyea.

A xpas Mupa yuwau 6nus na noa-wiupuns: Mupa do xacanus c Kpyeom-3, 00pasys «usHauky
Mupa», uau «noonosve mupa». M ymbepsxoas C6o600y-Ombemcmbenrocms Mupa.

U xoeda ykpenuacs Kpye-2, ykpenuaca u Kpye-3, yxpenuaacy Tpuaoa-3 noo Tpuadoi Téopya.

W cman mamepuarvrvil mup. Mup Téopya. Mup Omuya-Coma-Lyxa. U 6via dyx cBam.»

U ypoBHe#t (0 TOPU3OHTAILHBIM JIMHUSAM) 10 YeJOBEKa BKIIOUUTENbHO — 5. [lomHHTE 3Ty
bopmyiy N+p=7 B (http://www.trinitas.ru/rus/doc/0232/003a/02320004.htm) ?..

...A Kak e OBbITh ¢ «i3HaHKOW Mupa»? OHa sBIIseTCS HeM30eKHOW U HeoOpaTuMoii?.. JlaBaiite
371eCh BCITOMHUM 07HY BO-cxemy, HadanbHyto cxemy. (Miau koneunyro?) OHa BHU3Y.

A A

A

Kak Buawmre, 31ech coequHIINCh, Toukd A u Q. OmHoBpeMeHHO B TO4Ky () commiack u Q-
munus, Q-tpeyronsHuK. Llentp Kpyra-1 u Tpuanga-1 cranu BMecTe «HaBepXy MUpPa»;, U MHUp MepecTal
UMEThb pa3/ielieHne Ha AyXOBHOe M MartepuanbHoe. OpHoBpemeHHO Tpuana-3 coBmemaercs ¢
Tpuanoii-1, u Kpyr-3 —c Kpyrom-1! Mup nepecran umets pazzaenenue. Vcuesna u «@3HaHKa MHpa».
[IpencTaBuTENEM e UPPALMOHAILHBIX OTHOIIEHUH CTaa BETMINHA «/2+1% ...

TBopenue cocrosiioch Ha npuHnunax Jlro6su u Crodoxasl. [1o 06pasy u nmogoburo, UMEroIHe
3TH Japbl caMU BBIOMPAIOT CBOU MyTh. M caMu BAMSIOT Ha cocTostHue Mupa. EcTh uiu HeT <«a3HaHKH»
3aBUCUT OT TOT'O, IIyCTa JIM OHA... 3aBUCUT OT BCE-YEJIOBEYECTBA. ..



