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B pa6ote [1] 6170 MOKa3aHo, 4TO YMcaa 2, 3 HE BXOAAT B MHOKECTBO MPOCTBIX YHCET U
COBMECTHO € 4uCJIOM 4 00pa3yloT CUMMETpPUU MO OTHOIIeHUI0 K F-ocu. Bonee moapoOHO 3TH
CHMMETPHH PAaCCMOTPEHBI B pabote [2], rie moka3aHo, 4TO KaKaas W3 MPUBEAEHHBIX YHUCIOBBIX
KOJIOHOK pacmajJiaeTcsi Ha CYNEepIIO3UIMN YHCIOBBIX CI0EB. UMCIOBBIE clOM sl KaXKIOW W3
KOJIOHOK Tpaduueckd ymoOHO OTOOpa3WTh pACIOJOKEHHBIMUA JpYyr HaJa JPYroM, T.e. B
IJIOCKOCTH, MEPICHANKYISIPHON CcaMOil YHCIIOBOM KOJIOHKE. B 3TOM ciyyae COBOKYIMHOCTh 3THUX
cJ10EB CBOMM BHJIOM OyjJeT HallOMHHATH IMOJ03 caHoK. Haubosiee mpocTo Takas CTpyKTypa
BBITJISITUT TS KOJIOHKH ¢ 0OpasyronmM yuciom 3 (puc. 1).

Puc. 1.

Jlnst 9TOM KOJIOHKM CaM <«JHCJIOBOM mMojo3» (Ha puc. 1 MOKa3aH >KUPHON JIMHHUCH)
«YHCIIOBBIX CaHOK» 00pa3oBaH cTenensamu uucia 3 (3", rie N — HaTypaabHOE YMCIIO), MPUYEM
JUIMHA 10J03a OeCKOHeYHa. B aKkTHBHBIX TOYKAaX «YHCIOBOIO I0JI03a», T.€. B TEX MECTax I/e
pacronokeHbl crermeHH 4ucia 3 (Ha PHCYHKE OTMEYEHBI KPACHBIMH TOYKAMH), K HEMy
IPUKPENJICHbl YUCIOBBIC JICHTOYKH, NpUYEM uncia, (opMHpyeMble Ha pa3HbIX YHCIOBBIX
JIEHTOUKaX, JIpyT C JIpyroM He MepekpbiBaioTcs. T.e. Kaxzaas 4uciIoBas JEHTOYKA COJCPHKHT
Herepecekaroneecss ¢ APYrMMU MOAMHOXKECTBO YHCEN JaHHOW KOJIOHKH, MOPOXKIAIOIINMU
3JIEMEHTaMH KOTOPBIX CIIyKaT Te Wik uHble crenenu uncia 3 (3"). Bepx (BepXHIOIO MIOCKOCTB)
«YHCJIOBBIX CAHOK» Ul JAaHHOIO M0Jio3a oOpa3yeT camas BEpXHAsS JICHTOYKa, MAyllas OT
JneMeHTa 3 (31). OTO YHCIO OJHOBPEMEHHO SBISIOMIETOCS M OOpasyoUIMM 3JIEMEHTOM
«YHCIIOBOTO TOJ03a». Ecnm 00beMHUTH BCE MOAMHOMKECTBA YMCENl, PUHAUICKAIINX KaKIOH
YHCIIOBOM JIEHTOYKE, TO OHM BCE BMeECTe C(HOPMHUPYIOT KOJOHKY CHUMMETpPHM dYHciaa 3
OTHOCHTENFHO F-ocH, Kak 3TO moka3zaHo B paboTe [2] u Ha puc. 2 3Toit paboTsl cTpenkamu. Tem
caMbIM TPOU30UAET (OPMHUPOBAHUE, T.€. 3AMOIHEHHE YHCIaMH O€3 TPOITYyCKOB W TOBTOPOB
(HasOKeHUI APYT HA JIpyTa), BCEX YHUCIIO-MECT KOJIIOHKU 3 «HMHUCIIOBBIX CAHOKY.

AHAJIOTUYHBIC «YUCIIOBBIE TOJIO3bs» (HOPMHUPYIOT M Yucia 2 (22n'1 — HEYETHBIE CTENEHU
ancna 2) u 4 (22" — yTHbIC CTENeHH YKCHa 2), HO IIPH 9TOM UHCIOBBIC JICHTOUKH OT aKTHBHBIX
TOYEK ITHX IOJIO3bEB MEPEIUICTAIOTCS MEXIy KojoHKamMu 2 u 4. [Ipu 3ToM coXpaHSIOTCS BCe
BBIIIIE TICPEYHCIICHHBIC CBOMCTBA, UTO U IS KOJIOHKHU 3, TOJBKO TENeph COBMECTHBIN pe3ysbTaT
pacrpeneniéH Mexay AByMs KojoHKamu — 2 u 4. B 3Tom ciyyae kojgoHKH 2 U 4 MOXKHO CUUTATh
KoMIuIeMeHTapHbIMU. [losryyaeTcs cBoeoOpa3HOe CIyTaHHOE COCTOSHUE JICHTOUYEK, HO MOJIO3bs
4ETKO pacrpeieeHbl MeX/y KOJIOHKaMU.



st konoHok 1 1 5, B KOTOPBIX PACIIONIOKEHBI BCE MPOCTHIE YUCIIA U BCE U3 IPOU3BEIACHHUS,
AHAJIOTHIO MOXHO MPOJIOJDKATE. IIpu 3TOM COXpaHSIOTCA BCE yKa3aHHBIE BBIIIE CBOWMCTBA, HO
3[1ech BO3HUKAET (100aBIsieTCs1) HOBOE CBOWCTBO. «UHCIIOBBIX IOJIO3bEBY» MOJ KAXKI0H U3 ITHX
KOJIOHOK MHOT'O, OHH Kak Obl BJIO’KEHBI APYT' B Apyra M UX OOpa3ylOIUMH SBISIOTCS CTENEHU
BCEX MPOCTBIX YMCEN, HAXOAAMMXCs B 3Tux kojonkax (F", rae F — mo6oe mpocroe uucio, N —
n000e HaTypanbHOe Ynciio). [IpuuéM kakoe MpocToe YKceio 00pa3yroT CBOIl MHIMBU/IyaTbHbIH
«4yHCIOBOHM 1M0JI03». JIGHTOUKM OT aKTHBHBIX TOUYEK IOJIO3bEB TaK )K€ MMEIOT MECTO ObITh, U
HeperuIeTeHbl MeXy KoloHKaMu 1 u 5, T.e. kosoHkH 1 1 5 00pa3yroT KOMIUIEMEHTapHYIO napy.

Ectb 1 emé onHa 0ocoOeHHOCTh. «UHCI0BBIE MOJI03bsI» MATON KOJIOHKH, B OTJIMYHE OT BCEX
paHee pacCMOTPEHHBIX I10JIO3bEB, KOTOPBIE BCETAA JIEXKAT B IUIOCKOCTH, IPOXOASIIEH Yepe3 Ty
KOJIOHKY, OTKyJa y HHUX B3sTa oOpasyiomias, W30THYThl. T.e. akTHBHbIE TOYKHU MOJIO3bEB C
00pa3yIoKMHU U3 KOJIOHKHU 5 uepe3 pa3 TO pacHolIoKeHbl B KOJOHKE 1, To B KOJIOHKE 5, 0TKya
y HUX ¥ HAYMHAIOTCS U(PPOBBIC JIEHTOUKH. TakuM 0O0pa3oM KOJIUYECTBO IH(PPOBBIX JICHTOYEK,
HAYMHAIOIIMXCSA B KOJNIOHKE 1 B Tpu pa3a Oojble, 4eM KOJUYECTBO HU(PPOBBIX JICHTOUEK,
HAYMHAIOLIUXCS B KOJIOHKE 5. HO MOCKONBKY JIEHTOUKU MEPEIUIETAIOTCSI MEKAY KOJMOHKaMu 1 u
5, TO 3TO HE CKa3bIBAETCS HA IJIOTHOCTHU YMCEN, KOTOPbIE OHM HPEACTABISIOT AJSl KaKIOW W3
KOJIOHOK.

Ectp emé oamH 0COOBIA 1M0JI03, KOTOpHIA (HOPMHUPYETCS TEPBBIM 3JIEMEHTOM MEpPBOM
KOJIOHKH. JTO «HHCJIOBOH MOJI03», 00pa3ylomeld KOTOPOro CIYyKUT YUCIIO 1, U KOTOPBIA MMeeT
HYJIb-MEpHYI0 [UInHY. OTMETHM, YTO T0JIO3bsI B KOJIOHKAaX CUMMETpuUil (KoJoHKH 2, 3, 4) UMEeIoT
OCCKOHEYHYIO JUTUHY, a MOJI03bsl B KOJOHKAX 1 1 5 (KOJOHKH pachoioKeHHs MPOCTIX YUCEN) —
0ECKOHEUHO-MEPHYIO JIUTHHY .

[TockousibKy Ha INIOCKOCTH OTOOPA3UTh BIOKEHHBIE APYT B APYyTa «UUCIOBBIE TOI03bs>» VIS
KOJIOHOK 1 m 5 3arpyaHuTenbHO, T.K. BHYTPH JHOOOT0 HPOM3BOJBHO B3SITOTO «YHUCIOBOIO
10J1033» JOJDKHO OBITh pa3MEIeHO OECKOHEUHO OOJIBLIOE YHCIIO BIOXKEHHBIX B HEro JIPYrux
«YHCIIOBBIX TI0JI03b€B», O0OpPa30BaHHbIX OECKOHEYHO OOJBIIMM YHCIOM MPOCTHIX YHCEI,
OONBIIMX HCXOJHOIO U CIYKAIIMX O0O0pa3yloUMMH Ul JaHHBIX «YHUCIOBBIX I0OJIO3bEB», TO
nepeiiéM K LeHTpaidbHOM mnpoekuuu. IlpmuéM B KauecTBe TakoBOHW BbIOEpeM OOpaTHYIO
HEPCIEKTUBHYIO NPOCKIIMIO, T.€. TAKYI0, B KOTOPO TOYKa cxoa (OeCKOHeUHO yAanéHHas TOYKa
IPOSKTUBHOTO MPeoOpa3oBaHKs) paclONOKeHAa B IEHTPE, a BCe HCXOJsUIMe W3 HeE Jy4d
pacxonsarcd Ha OECKOHEYHOCTH. B 3TOoM ciywyae Mexay mMro0bIMH OECKOHEYHO OJIM3KO
PAacIoIOKEHHbIE JPYT K APYTY <HUHUCIOBBIMHU HOJ03bIMHU-TydaMU>» MOKHO BMECTHTh OECKOHEYHO
MHOTO JPYTHX «YUCIIOBBIX TTOJIO3BEBY», T.K. BCE «IIOJO3bS-IYUN» PACXOIATCS MEXKIYy COOOH Ha
OECKOHEYHOCTH, TEM CaMbIM TOCTOSIHHO OCBOOO/IAIOT MECTO JUIS Pa3MEICHHsI HOBBIX (BHOBb
BO3HHUKAIOIINX) YHCIIOBBIX JTyUeH-TIOTI03bEB.

[TockonbKy BepX «UIHCIOBBIX CAHOK» 00pa30BaH MIECThIO KOJIOHKaMH, TO AJIsl pa3MEIICHUS
«YHCIIOBBIX TIOJIO3bEB» HaM JOCTAaTOYHO WIECTH CEKTOpOB. [loATOMy B KadecTBE OCHOBBI
MOCTPOCHUSI BBIOEPEM IECTHYTrOJbHUK. OTMETHM, YTO HIECTUYTOJBHUK, KaK T€OMETpHUYEcKas
¢urypa, oOpasyercs ecTeCTBEHHBIM 00pa3oM, T.K. €r0 CTOPOHA paBHA PaNyCy OKPY)KHOCTH, Ha
KoTopo# oH crpoutcs [3]. Takum 00pa3zoM, OCTpOSHUE 3TON (QUTYPHI HE 3aBUCHUT OT MPUHSITHIX
€IMHUI] W3MEpPEHHs, TEOPETHUYECKHX pacu€ToB W 0000meHuii, Habopa akCMOM W TPaBHI
ONIEPUPOBAHUSA MMM, BBOJUMBIX YEIOBEKOM B PE3YNbTATE €r0 MBICIUTEIBHON AESITENBHOCTH,
HPOU3BEIEHHON OTHOCHTEILHO OKPY)KAIOILIEro ero Mupa (IoToka cOOBITHI BHEUIHEH cpe/ibl), B
TOM YHCJI€ U Ha NIPEKHUX 3TallaX CBOEro pa3sBUTHs. Takoe NOCTPOEHUE AAHO HAM €CTECTBEHHBIM
IPHUPOHBIM 00pa3oM, He TPeOYIOIIMM TaKoro JIMOO MpeaBapuUTeNbHOro 3HaHus (T.e. 6e3 Jrama
CBOpauMBaHKs HHPOPMALIUK O BHEIIHEH cpejie).

Ha puc. 2 noka3aH npuMep MOCTPOEHUS TAKMX CEKTOPOB B paliOHE TOUKE MPOCLIUPOBAHMUS,
KOTOpasi COBIAJAaeT C LIEHTPOM BCIIOMOTaTENbHOM OKPYXKHOCTH, Ha KOTOpOM, Kak Ha
oOpasytoiet, u cTposTcs cekropa. Ha pucyHke Touka npoennpoBaHUs PAclookKeHa B LIEHTPE,
I'PaHULBl CEKTOPOB ITOKa3aHbl TOHKVMM JIMHUSMH, <HHCIIOBBIE M0JI03bSI» — TOJICTHIMH JIMHUSMH.
B Hagane kaxIo0ro mojo3a CTOUT KPYKOUEK M yKazaHHEM 4YHcla, SBISIOIIErocs o0pa3yroIum



JUTSL TAHHOTO «YHCIIOBOTO T0JI03a». JIJTHHBI CEKTOPOB U JUIMHBI MOJI036EB OECKOHEYHBI, TIOATOMY
VX KOHIIBI IOKA3aHbl TYHKTUPHOM JIMHHUE.

B kaxmom u3 cektopoB 2, 3, 4 Oyger TOIbKO MO OAHOMY JIydy, HOJA KOTOpbIMH (B
IJIOCKOCTH OCH Z, TIEPIICHANKYJISIPHONH PUCYHKY) CKPBIBACTCS 10 €IUHCTBEHHOMY <«UHCIOBOMY
H0JI03y», aHAJIOTUYHOMY IPUBEAEHHOMY Ha pHC. 1, CO BCeMHU UX «4YHCIOBBIMU JIEHTOUKaMu». B
CEKTOpe 6 OTCYTCTBYET I10JI03 U UIET «CIIMBKA» PSAAOB «IIOJEHHUIBI» MEXAY co00i. DTO 30Ha
CBOCOOPA3HOM «3aCTEKKHU-MOJIHUM» MEXKIY PSAAAMH IOJCHHULBD [1] cBEPHYTHIMU B KOJIbLA.
[lpu cpaBure xojelr B MecTe CThIKA Ha TMIOJIOBMHY Iara oOpa3yeTcst HenpepblBHAs
pacKpy4uBarouiasics clyupajib HaTypaJbHOIO psfa YUCEIL.
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Puc. 2

WNnas xaptuHa B cexktopax 1 m 5. B HUX MHOXECTBO Jyded, KaXKAbI M3 KOTOPBIX
Ha4yMHAeTCsl B TOYKE, DSKBUBAJIEHTHOW INPOCTOMY YHCIYy M Jajee paclpoCTpaHsIeTCcs 0
0eCKOHEYHOCTH, 00pa3ysl MO KaXKAbIM U3 HUX (JTydeil) CBOI «dHCIIOBOM moso3». Bee mpocToie
quclia JIeKaT Ha Pa3IMdHOM YAaJeHMHM OT LEHTpa IpoeluupoBaHus. TeM caMbIM KOJIMYECTBO
«YHCIIOBBIX TTOJIO3BEB-TyUei», KOTOphle 00pa30BaHbl dTHMHU YHCIAMH M KOTOPBIE MOTYT OBITh
pasMemeHsl B JaHHOM CEKTOpe C YOAJIEHHEM OT €ro LEHTPAIbHOW TOYKH, CTPEMHUTBHCA K
OECKOHEYHOCTH, M BCE OHH JIeXKAT 1O 00€ CTOPOHBI LEHTPAIBLHOTO JIiyda B CEKTOpe 5 u
OTCYTCTBYIOLLETO HEHTPAIBHOrO JIy4a B cektope 1. LlenTpanbsHblil 1yd B cexTope 1 mpencrasien
€IMHCTBEHHOM TOYKOM, MPHUEM OImKalIei K HeHTPY MPOCHUPOBAHHS.

MacmTal pacroiioKeHHs «YHUCIOBBIX TOJ03bEB-IyUeii» Ha pHc. 2 HE COOIIOAETCs, UTO
cenaHo A OoJbIIel HATTSIAHOCTH PUCYHKA. B IMHEHHONW METpPHUKE MJIOTHOCTh PACIIOIOKEHHUS
YHCIIOBBIX IOJIO3bEB-JIyYEi» BOKPYT LEHTPAIBHOTO Jyda HE YBEJIMYMBACTCA C PACCTOSHHUEM.
Bce paHee BO3ZHMKIINME UHCIOBBIE IOJO3bSA-IYYH» PACIOJIOKEHBI NANBIIE OT LEHTPAIBHOTO



Jy4a, 4eM T€, YTO TOJIbKO YTO MOSBHIMCH. T.€. KaXXAblii BHOBb BO3HHKIIUN «UMCIOBOM MOJ03-
JTy9» Bceraa ONKe K IEHTPAIbHOMY, YeM BCE YXKE CYIIECTBYIOIIHE.

Takum oOpa3om psii HaTypajJbHBIX 4YHCeNn (JIMHEHHas, BepHee IMOCJeq0BaTeIbHAs
eroYeyHass CTPYKTypa) MOXKET OBbITh MPEJICTaBICH B BHAE OOBEMHOIO Teld — «UHUCIOBBIX
CAaHOK», Y KOTOPBIX: BEPXHEH MOBEPXHOCTBIO CIIy’KaT OCHOBHBIE YHMCIIOBBIE JIGHTOUKH OT BCEX
IPOCTHIX YHCEN M YHCET CHMMETpUH F-ocH Iuiroc KooHKa mepuosa (UHUKIndeckoro yucna 6);
«YHCJIOBbIE MOJ03bA» 00pa30BaHbl HEUYETHBIMU M YETHBIMU CTEMEHSAMHU 4MCEN 2, CTEHECHAMHU
yucen 3 U CTENEHsIMH BCEX MPOCThIX urced U3 1 1 5 KOJIOHOK; B aKTUBHBIX MECTaX K «YHCIIOBBIM
IOJIO3bSIM»  IPUKPEIUIEHBl  YMCJIOBBIE  JICHTOYKH, KOTOpBIE  IEPEBUBAIOTCA  MEKIY
KOMIUIEMEHTapHBIMU KOJIOHKaMH, HE 3aTparuBas U He BIUsA IIPU 3TOM Ha JPYTHUe KOJIOHKHU.

Ceifuac 3uMa 1 KaTasch C TOPOK Ha CaHKax, He 3a0bIBaiiTe PO CYILECTBOBAHUE «UUCIIOBBIX
CaHOK», KOTOpbIE IO AHAJOTMU C OOBIYHBIMHU CaHSIMH MOTYT NpHBecTH Bac Kk BHyTpeHHeMY
YCTPONCTBY HATYypaJIbHOTO PSIa YUCEN U MOACKA3aTh MECTO MPOCTBIX YHCEI B ITOU CTPYKTYpeE.
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