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00O Hayuno-eneopenueckas pupma « Kpunmony

IHHCEBJAOIIJIATOHOBBI TEJA U3 MAT'HUTHbBIX COEP

Annomayun: B oannoti pabome paccmampugaomcs RPUHYUnsl NOCMpo-
EHUsL 2eOMEeMPUYeCcKUX 00beKmos8 U3 chepuieckux MAacHumos 8 euoe CyenjieH-
HBIX KOJIbYEBbIX YENnoueK C YUCIOM cghep, COOmMBemcmeyouum apugpmemuye-
CcKum npoepeccusim ¢ pazHocmsamu 6, 5, 4, 3, 2, 1 u 0. [lonyuennvie 6 pezynoma-
me noavle NUPamMuoKu Mo2cym obpaszosvieams mend, ouensb noxodxcue Ha Ilnamo-
HOBbl, HO He asrawuecs umu. Kax Hu cmpanHo, 803MOXMCHLL 08)Y20bHblE U
oaoice 00HOY20lbHble NUPAMUOKU, Makdice oopazyrouue oovémnvie mena. bonee
moeo, 3a0aya 0 NUpamuoKax u3 ulapos umeem HenocpeoCmeeHHoe OMmHOueHuUe
K Kpunmozpaguu Ha dMTUNMUYECKUX KPUBIX.

Knrwoueeswie cnosa: [Ihamonosvl mena, chepuyeckue mazHumsl, KpUnmo-

epacghus, snrunmuyeckue Kpugole.

BBenenue
«00un naoc ooun — pasusemcs 06a! A nownsn!!!»

Bepbntoosconok uz mynemeunoma o nepgoxnauikax

Urpyiiika B BUJIe MHOXKECTBA CPEPUUECKUX MArHUTUKOB MO/ Ha3BaHUEM
«Heoxy06» mmpoko uzBectHa. MarHuTHOE MOJI€ MIAPUKOB 3aCTABIISIET UX MPUTSI-
TUBATHCS JIPYT K JIPYry, 3aHAMasi PaBHOBECHBIE MO3ULIHU C MUHUMAJIbHOW IO-
TeHIMAIbHOU Hepruei. M3 3TuxX mapukoB MOKHO CTPOUTH OECKOHEYHO Pa3HO-

oOpasHbie GUTYPBHI.



[Tocne co3manusi BCEBO3MOMXKHBIX Y30pOB U OOBEMHBIX TEJl, aBTOpP CTal
AKCIEPUMEHTUPOBATH C MOJBIMU MUPAMUJIKAMU, 00Pa3yIOIUMHUCS TIPU «CKIICHU-
BaHUU» IEMOYEK MIAPUKOB, MPUUYEM MJIMHA CIEAYIOIIMX IIEMOYEeK YBEJIMYHUBa-
Jach B apu(PMETUUECKON MPOrpeCcCUu ¢ pa3InuyHbIMU 3HAYEHUSIMH Pa3HOCTH.

W3 onpenenéHHOro ynciaa NupaMuaoK Moaydanuch IpaBUiIbHbIC U yCTOM-
YUBbIE Tela, He aBstomuecs [1aTOHOBBIMY, HO YAUBUTEIBHO HA HUX MOXOXKU-

MHU.

IocTpoenue

Hauném ¢ pa3HOCTH 1IeCTb, MOCKOIBKY MpHU OOJBIIUX PAa3HOCTSAX KOH-
CTPYKIMU CTAHOBSITCSl JABIPSBBIMU U HE CKJICUBAIOTCS B MOHOJUTHYIO (puUrypy.
OnuH mapuk, BOKpYr — 6 IapukoB, BOKpyT — 12, nanee 18, 24 u tak nanee. Ilo-
ny4daetcst miockas ¢urypa co 120-tu rpagycHoit cummerpueid. Bpoae Huuero
O0COOEHHOT 0.

Pa3nocth maTh. 11Tk mMIapUKOB OKpYKaeM JECATHhIO, KOTOPbIE 00pa3yloT
HECKOJIbKO CMEIIEHHBINA CIIOW, 15 mapukoB maroT Takoe xe cmeunienue. lIpo-
J0JKaeM M TMOJydaeM MSTUYTOJIbHYIO TMOJIYI0 MUPAMUAKY (A1 KpacoThl MpH-
KJICMBAEM OJIMH IIAPUK HA BEPIIUHY U3 MSATU IAPUKOB).

Hemaem 12 Takux nmupamMugoK pa3HOCTH S ¢ OJJMHAKOBBIMHU JJIMHAMH CTO-
poH ocHOBaHUs U ewé 20 nupaMHUIOK Pa3sHOCTU 6 C TAKUMHU K€ JIIMHAMHU CTO-
poH. CkjeuBaeM MOJIYyUYECHHbIE MUPAMUIKH TaK, 4TOOBI C OJHON MUPAMHIKOMN
Pa3HOCTH S5 KOHTAYWJIM MATh NUPAMHUIOK Pa3HOCTH 6. DTO MOPAIOK MOCTPOCHUS
YCE4EHHOT 0 UKOCadapa.

Ha pucynke 1 moka3ansl OT/€/IbHBIE TUPAMUAKA PA3HOCTH 5 U 6 U TENO,
MMOCTPOEHHOE IO MPABWIY MOCTPOEHHS YCEUEHHOIO UKOCA3Ipa, HO OYEHb MOXO-
’Kee Ha OOBIUHBIM uKocadap. [lpakThdecku Takoe XK€ Tello MOoJydyaeTcsl Mpu
CKJICMBAHUU 12-TH MATUYTOJBHBIX MUPAMHUJIOK MO TPAHSAM JIOJEKa3pa: BEPIIU-

HbI TUPaMUJIOK 00pa3yIoT BEPIIMHBI HKOCARPA.



Pucynoxk 1 — IlceBno nkocasap U nupaMuIKu pa3HOCTH 6 U 5

[Tpu 3TOM B TOUKE COEAMHEHMS TPEX OMMKAMIIMX MUpaMUIOK UX pEOpa
CKpyIisitoTes ¥ yrasl 108 rpanxycoB B OCHOBaHUAX MUPAMUAOK ITPEBPAILAIOTCS B
120 rpagycoB u 6 mapuKOB ¢ OJHUM LIEHTPAIbHBIM CO3JA0T IUIOCKYIO CEpeau-

HYy TPEYTOJIbHOM TPaHU UKOCAdpA.

IIpoxoskaem

Crpoum nupamuaku pazHoctu 4. OIuH WapuK B UEHTPE, 3aTeM 4 mapu-
Ka, CIeAyomuil cinol — 8 mapukoB, panee 12, 16, 20... Ilonydyaem yeTbIpEx-
YIOJIbHYIO MUPAMUIKY, OepéM 6 TakuUX MUPAMUIOK U CTPOUM OOBEMHOE TEJO,
COEIMHSIA UX OCHOBaHMsI, OyJITO Mbl HAKJIEUBAaEM UX Ha I'pPaHU KyoOa.

Ha pucynke 2 nokazaHa nupaMuaKa pa3HOCTH 4 U MOCTPOEHHOE U3 O-TU
MUPAMUJIOK TEJI0, OUYEHb MOX0XKEE HA OKTA3P C HECKOJIBKO CKPYTJIEHHBIMU PEOD-

pamu.



Pucynoxk 2 — I[IceBno okTa’Ap v nupaMuaKa pasHocTu 4

[Tupamuaku pazHoctu 3. OQuMH MIAPUK B LIEHTPE, 3aTE€M 3 IIapUKa, CJe-
OyIOWMN cinoil — 6 mapukos, ganee 9, 12, 15... Ilonydyaem TpeyrosibHyto nupa-
MUJIKY, OepéM 4 TaKuX MUPAMHUIKUA U CTPOUM OOBEMHOE TEJNO, CKIEHUBasi UX OC-
HOBaHUSMU, OYJITO COECIUHSIS C TpaHsMH TeTpasapa. U monydaem nedcTBUTENb-
HO TETpadJip, MPUBEACHHBIN Ha PUCYHKE 3, HO TOJIBKO CO CIVIAXKEHHBIMU pEOpa-

MHU.

He ocranaBiauBaemcs
Yto HaM MelaeT NpoJOJLKUTH ¢ pa3HOCThIO NBa? Tonbko mpemyOexie-
HUE, YTO JIBYYTOJbHUKOB HE MOXET ObITh. [IpoBepum: 2 miapuika, clieIyomuii

ciou 4 mapuka, gauee 6, 8, 10...



Pucynoxk 3 — I[IceBno TeTpa’ip 1 nupamuiKa pa3HOCTH 3

BnosiHe ycTroiuuBas CTpyKTypa, MUPAMHUAKA JEHCTBUTEIBHO UMEET I1BA
yIJla B OCHOBAaHMHM, KaK 3TO BUJIHO HA pUCYHKE 4. Tpu Takux NUpaMUIIKU COEIU-
HAIOTCA B (UTYPY, KOTOPYIO MOKHO YCJIOBHO Ha3BaTh «Mopckoil 3Be3/10i» WiIH

«Tpuasgpom».

Pucynok 4 — Ilupamuika pazHoctu 2 u 00bEMHOE TEJIO U3 3-X TUPaMUI0K

Nném nansiie: pa3HOCTh OUH!



bepéM mapuk, motom nBa Iapuka, NOTOM TpHU U Tak gainee. [lomydaem

OTHOYTOJIBHYIO TUPaMUJKY, IIOKA3aHHYIO HA PUCYHKE 5.

Pucynok 5 — [Mupamuyka paznoctu 1 u 00bEMHOE TEJIO U3 2-X TUPaAMUOK

JIBe 0qHOYTOJBHBIE TUPAMUIKA, COSTUHEHHBIE BMECTE, 00pa3yIOT yCTOM-
YUBYIO CTPYKTYpPY, JJIS KOTOPOW M Ha3BaHWs HE HaxoauTcs. UTo-To Bpoxae Oy-
Mepanra. Ho dakrt octaércs ¢pakToM: OIHOYTOJIbHBIE MUPAMUIKUA C Pa3HOCTHIO
OJIMH CYILECTBYIOT U 00pa3ytoT TpéxmepHoe Teio («Jlyasap»).

OcTaércsa TONBKO ONPENETUTHCS C PA3HOCTBIO «HOJIbY. 31€Ch BCE MPOCTO:
O0epém m000€ YKCIIO MIAPUKOB U MOBTOPSEM B CIEAYIOIIEM CJIO€ CTOIBKO KE€.
[IpaBna, cymecTBYIOT MUpPaAMUAKA C HYJEBOW Pa3HOCTHIO B JIByX BapHaHTaX.
Oman 00pa3yroTCs KOJBIIAMH C OJHUM W TEM K€ YUCJIIOM IIAPUKOB, APYTHE —
CIUPAIIBI0, PaInyC KOTOpOH He MeHseTcs. [Ipumepsl TakuxX IBYX THIIOB HYIb-

Pa3HOCTHBIX MUPAMUIOK NPUBEICHBI HA PUCYHKE 6.



Pucynok 6 — [Mupamunka paznoctu 0 u 00bEMHBIE TeJa U3 OAHOUW MUpa-
MUJIKU

DT0, KOHEUYHO ke, He TupaMuku. OHU IPUBEICHBI JTUIIB JJIs1 OOIHOCTH.

N Ha 3aKycKy, KpacHMBOE€ TE€JIO, COCTaBICHHOE M3 12-TH MATHUYTOJIbHBIX
MAPAMUJOK W JIBYX MIECTUYTOJBbHUKOB, MOCTPOCHHOE IO NPUHLMIY IMIECTH-

YrOJIbHOW aHTUIPU3MbI H300paKEHHOE HA PUCYHKE 7.

Pucynok 7 — lllectuyronbHas aHTUIPU3MA U3 S-YTOJIBHBIX THPAMHIOK



3akio4eHue

Wtak, Mbl CUHTE3UPOBAIM T€OMETPUUYECKUE OOBEKTHI, OCTPOCHHBIE W3
MPUTATUBAIOLIUXCA K JAPYT JAPYTy KOJBIIEBBIX IEMOYEK MATHUTHBIX IIAPUKOB,
KaXJasi MOCJeayromiasl Lernoyka cojeprkaja MIApUKOB OOJbIle HAa BEIUYUHY
pazHoctu apudmernyeckoil nporpeccun. [lomydeHHbIE MOIbIE MUPAMUIAKA MBI
3aTeM O0BeIUHSIN B OOBEMHBIEC Tena, Onu3kue no ¢opme k I1aTOHOBBIM, HO
COCTOSIIIINE HE U3 MPABUIBHBIX MHOTOYTOJIbHUKOB, a U3 UCKPUBJIEHHBIX TOBEPX-
HOCTEH (Ha KOTOPBIX pa3MeNaloTcsl IEHTPbl MarHUTHBIX cep). s pasHocTu 5
MOJIYY€HO MoJ00Me uKocadipa u3 12-1v NATUYTroJdbHBIX MUPAMUIOK, JJIS pa3HO-
ctu 4 — mojo0ue OKTad/ipa U3 6-TU YETHIPEXYTOJIBHBIX MUPAMUIOK, JAJISI pa3HO-
ctu 3 — nojgobue TeTpa’ipa u3 4-x TPEyroibHbIX MUPAMUIOK.

Y IUBUTENBHO, HO ISl PA3HOCTH 2 MOJIYY€HO Teno thuna « Tpuasap» u3 3-x
JBYXYTOJIBHBIX TUPAMUIOK, a IS pa3HOCTH 1 — Teno tuna «lya>ap» u3 2-x ox-
HOYTOJBHBIX MUPAMUAOK. JJisi OOITHOCTH MOCTPOEHBI MUPAMUJIKU C PA3HOCTHIO
0, KOTOpBIE ABJISIOTCS MPOCTO TPYOKaMH U HE CO3JAIOT TEJ MPHU IMOMBITKE CKIie-
VBaHUS.

B xHMBOM M HEXMBON MPUPOJIE TAKWE MPOCTEUIINE MPUHLMIBI MOCTPOE-
HUS TeJ, CKOPEE BCEro, JIOJKHBI BCTpeyaThes. UTO-TO OJIM3KOE K reoMeTpuye-
CKMM OCHOBaM MHUPO3/aHHUS...

A BoT kuBOM mpumep wu3 MoHorpadguu beccaioBa A.B.
QIJUIMIITUYECKUE  KPUBBIE B OOPME OABAPICA U
KPUIITOI'PA®UA» [1, c.11]:

«ITocTpouM mupamMuzy U3 mWapoB (HampuUMep, OWIbSPAHBIX), B BEPUINHE
KOTOPOI JIEKHUT OJMH MIAp, HOJ KOTOPHIM B KBaApaT yJIOkKeHbl 22 mapa, mo-
cJleJIHUE ONUPAIOTCS Ha KBajpar u3 32 mapos u T.1. BEciu x — umcino sTaxeil Ta-

KOU ImupaMuzibl, TO CYMMAapHOC YMUCJIO IIapOB PaBHO

S(x)=1+2>+3> + .. +x° =;x(x+1)(x+;).



B 3agaue nupamuasl U3 mapoB TpeOyeTcs HAWTHU YUCIO ATaxeu X, Ipu
KOTOPOM BCE€ LIAPbI MUPAMUIbl YKIAJABIBAIOTCA B KBaJApaT CO CTOPOHOU y, T.€.
S(x) =y unn

2

1 1
y —gx(x+1)(x+5)-

DTO ypaBHEHHE SBISICTCA YaCTHBIM MPHUMEPOM HEMPHUBEAECHHOW (HOPMBI
AJUTANITAYECKON KPUBOM, €CJIM JIOMYCTUTh, YTO X SIBJISETCA DJIEMEHTOM HEKOTO-
pOro MmoJs.»

N nanee, mocne psija BHIKIAIOK:

«IIpumep «mmpamMuaa U3 MIAPOB» IOJE3€H B HAIIIEM HCCJIEJOBAaHUM: OH,
KaK ¥ MPEeAbIIylnuid TpUMeEpP, TPUBOJIUT K BBIPOKIACHHOW Nape KPUBBIX Kpyde-
HUS DaBapacar».

BoT Tak HenmpocTto nmupaMUAKM U3 IMIAPUKOB MEPECEKAIOTCS C COBPEMEH-
HOM KpunTorpadueit! B 4aCTHOCTH, JJUIMNTHYECKUE KPUBBIE KPYyUYeHHUS DaBap/I-

ca SIBJISIIOTCS OCHOBOM HOBOT'O YKPaWHCKOTO cTaHjapTa mudpoBanus [2].

Kues, 2021 1.
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