
ong 21 Beka

ona O6pazosatenbHow u Hay4Hon JleatenbHoctn 21 Beka

Bcepoccuiicknit neparormuecknii KOHKypC

«MOA JIYYLUAA METOAUYECKAA PA3PABOTKA»

(reopyecknit yantenb- 2023)

Cedpu6exkos Cedu6ek PamazaHosyny

B MUPE APA®METMKM U FEOMETPUN

(cospementbie o6pazosatenbHble TexHonorn — SneKTHBHBIA KypC)

AjarectaH-KawkeHT

2023



Cofepxxanne Crp
1. Ootorpagua..

2. Morn 58-neTHel yuebHo-neparornueckoii geatenbHocTH.
3. O6wnii npysHaK4 Aennmoctn Ha HatTypanbHoe Yncno
4. Knioy k pewennio 3aqa4- nepexog of oAHol bopmynbi K Apyroi.
5. Hoxaabisaem dopmyny Nuk



Cedu6exk PamazaHosa4
CecpuGexos



Cedubexos

CeduGex Pamazanosny

NoverHbiit paboTHHK o6uWero obpasoBanna PO,

3acnykeHHbI yunTenb Pecny6nukn Aarectan,
Yuntenb sbicwel Kateropun,
Kaxanaat negarormuecknx Hayk,

MKOY «Kawikextckaa COLU» XuBckoro paiiona
Pecny6aukn flarecran.

Asrop Gonee 150 Hayunbix u meroanuecknx pa6or,
PeTYNAPHO NyGauKyioTcA 8 KypHanax «KeaHT», «MaremaruKa 6

wkone», «Matematuka»

Hay4Hble paGore! astopa nocsauyenbi uccnegosatenbcKoli
AeATENDHOCTH WKONBHHKOB 8 YPONHOH H BHEYPOUHOH AeATenbHOcTH

MO marematuke Ha OcloBe ABTOPCKHX 3NeKTHBHDIX paspa6oroK
«3a crpaHnyamn wkonbHoro yueGunKan,



MTOIM 58\-ETHE
NEJATOrMYECKOL AEATEJIBHOCTH B WKOJE

Svictpetunit, ap 6opb6e-cunbHerunit !

Bca moa KU3Hb B MaTemarike 6bina cBazaHa c TAKENbIM Tpyfom, A 8Cerga 3Han,4TO HET KOponesckoro nyt kK MaTematuyeckum 3HAHMAM MAN K MaTemaTuyeckumOTKpbITHAM. Ho stor TPYA CTOMT Toro, YTO6BbI ero Npeanpunnmars. Ana mena Hecywecteyet Gonbuer Pafoctn, 4em npeogonesat Npenatcreua v Ao6nsatecaPesynbrata , 4 BepoATHO, Kamabil “yecTeyeT ce6a cuactansee ,koraa qenaerPa6ory, kotopaa eMy Hpasutca ( ncuxonoramn AOKa3aHO ,YTO, ecnu TaKaa Ppa6otaAaeT CBOUK pesynbtatel, To- ato Aonronetne ana 4enoseka!).
.

A yacto ucneitbiean 4YBCTBO BOCXMIWeHKA 4 YAMBNeHMA KpacoTol MaTemaTuKy.

A nonvoctoto YAOBNeTBOpeH cBoeK 58 netHen YYUTENBCKON paboTOl, u HeKenan 6b1 ana ce6a Hikakoi apyroi cyab6el. Hexotopbie yuutena , yaanuswnceHa NOKOH wn axe HECKONBKO paHbule , KaxKeTCA
» YFpauneator nuTepec KPa6ote, kotopaa nx 3aHMMana MHoro ner, Heo6vacnumo, Kak, OHM Moryt TakNOAKOCTbIO NopbiBate c MHTepecamu ceoeh MPeAbiaywen xn3HM. Yo KekacaeTca MeHaA, Ton Pag npogZonKate cBo10 Pa6oty uw Hanucate Hay4Ho-negarornyeckne TPYAbI. Ho a Byay YAoenersopen vu ecnn Npocto coxpanioA060Bb K Npodeccun yuntena MaTemaTuku!

Ceu6ex P
*na



C. CEOMBEKOB,

. Kawxenr,
Pecny6nuka Barectan OBLUMM MPU3HAK

AENUMOCTY
HA HATYPAMbHOE
YUCHO

Onpedenenue. TIpnoxaxom xeaumoctit Hagsinaerea mpasitzo,HO KoTOpoMy, He BbINlOmNAA XeneHHA, MOxHO YeranoBTD, LeauTCH21K onHo 4uCAO Ha zpyroe.

© Rexorophinn mpwanakamH jenuMocTH yuameca sHaKomatca» xypee Maremarixu 6-ro Kiacca. O6mutit MpuaHaK xeqUMocTH — mpit-SHAK JeaMOCTH Ha HaTypabHoe 4sIC10 — CBABAH C HMeHEM sHaMeHH-Toro paznyacxoro Mavemaruka, duauxa x duocopa Bresa Tlacka-aan (1623-1662).
Tipupeay suimon «npuoHaxa Mackana» 1 pacemorpio wexotopste eroCrencrsus. JanHsi matepHan yunttens Moxker HonoassoBaTe Ha KpyHKOBBIX H Q1eKTHBHBIX 3anATHAX c yuamMMucH 8-9-x KnAcco!Harypansuste witcaa Moxkio sanucatb & eae cyMMBI HX paspanHiixeaumay. Hanpamep, wcno 756:

156 = 6-1+5-10+7-10%,
wnea10 2354:

2354 = 4-14 5-10 +3410? + 2-108wa. Bean moi uweem HeKxoropoe (n + 1)-aHaunoe anca0 A, TO ero Monk:Ho sanstcah a nage
Ama,1+a,-10+a,+108+...+0,+10%, a

THE Qo»Oy Q,» «2, — e70 paspaaute eaMuUND, A=a,G,a, 04
VeraonuM xenumocts HatypanbHoro wnena A Ha HaTypanBHoe wHe-Jo bs 1. Myete gy i ros &, Wry By M Pps me B, HP, — cOOTRETCTBOHHOMacTHbIe H ocTaTKH AeneHHA HuceT 1 = 10%,"10, 10%,

.... 10° Ha ute.0b (0Sr, <b, ret 0, 1,2, uu), Torna19 68, + Foy 10-= bg, + ry, 10! = 68, + Pay ny 10* = Og, + 7,Tloxcranum qanusie sstpaxenna B pasencrno (1):Am elbby + 7) + 0,008, +7) + (08, + 1) ++ a,(bg, +7).Yuureiwaa, 470 g, = 0, umeem:
AM Hag, +08, Fo F068) +(ayr tar, +..bar). (2)Tepaoe enaraemoe ® npasoit wacti panericraa (2) aenntes na b. To-STOMy eount A AenuTeA Ha b, TO H BTOpoe csaraemoe nenuTCA Hab. HI Ha-260por, ecnu wropoe caaraemoe enuTcR Hab, 70 A ZenuTCA Heb. DroWeer anpuskax [Mackanay:

Ecan wnexo A zenuten na uncn0'b # 1, ro cymaa
yr, tyr, + «aeautea Ha bw Ha0Gopor, ecau cymaa(+) xemUTCR Hab, 10.4 A nenHT-cana,

Hewsevarue |. Tipwauak Mackana cpoaurea « satunenenio cys:wut (*), Thapihin ero HexocraTkoM anaaetca Buiunenenie ocratkos fyGy Ze Henocpencraenmbim xenenuem creneneit nena 10 Ha uneno b.OF otux octarkos 4 sanncur suunexnteasHaa paGora B npuserewion



HBIM ZeTenieN

Nactueie cnywau npusnaka MackanaKak ero cneacteua
I. Tverb= 2, rorna r, = 1, 7, =e8 woromy

Wee 8:04 0,704.40, -0ma,,Mei nonyanay Npusnax deaumocmu “ucaa A na 2;dacao zeaures Ha 2, ecam ono NeTHO, TO ecTLKorna ero nocaequag unpa zeantes xa 2,

=r=0

2. Myers b= 3 (mn b=

eT Pelt astg pe74+a, 44,4. 44,Sane CyMMA LiHHOA Ona’ onperenser
Benn yuma wp wueaa gener a 3 (uau#89), ron camo unen0 aenuten wa § (11H a 9),
4. lyorh b= 7. Torna

* TPES n= 2,-6.7 = 4.7,TB r= G roan 5,Mit suns, wo uaer nosropene Ocrarkop: 1, 3,2,6,4,551,3, 2,6, 4, 5; .Tas xexumocrn ia 7 y orarkos 6,4, 5 nexpan£* cootperernenno 1, 3, 2. Say wenocraroue eqn-Senn CRNMULCM CO BHaKOM ee: eg noe ToraaOCTATKH BHiTARIAT cceayrouuiM oGpasonon Lr=8,r=9,nenlr ats,Nore,23, r<2

B=,

Narlres
rn

Snece umeem:
BT 484 a2 aed B~a,+2,..,(ranee ocrarsa 1, 8, 2, -1) 3, <b HoBropaioren),Panuuiem nocnenitoro eysntywane("1 40,+3+0,+2)—

Lleora rutep),
2. Banymepyen # karxnof rpann per copasaTCH TOR O52, Oss ay ay ar,ron CX“MY (8). Bean auayenue soitwea ta 7 70M wneRO zenutes ne 7.Bupornsnow cayuae —— unex Me nenures na 7,

'pavep 1. Yeranosure AeAUMOCTS HCN Ha 7:a) 2359; 6) 46 382; 8) 321 783;7) 31 468 164; A) 20 321 356 384 013 293Pewenue

235 9

aeitiya, a, a, a,
(9°1+5+343-2)- (2-1) 2 39_ 2= 28,Aenutca na 7, rorza 2359 zeantes na 7.4638 2

OL LugeS% a a a, a,
(2°1+8-843-2)-6-144.3)=39-19-Aemutca Ha 7, rorga 46 382 Aeaures xa 7,3 2178 3
ye bury ypeedvuvy

as & a, a, a, a
B148-3+7+2)-(16142.343.9)-

= 41-13 = 28,Reawtea wa 7, rorna 321 783 neautes Ha 7314 6 8 16 4
mntbs JLeuey

% % a a a, a, a, aO14 6-841-2)- 8146-34400) 4
+(1-143+3)==24-34+10=0,Reaves na 7, ror31 468 164 genres na TDPE a se se tot a 2 gg

(8-14 9-84 2-2)~(8-141.3 40.9)$1483.42) 60145-34349)+1 42684 3-2)-@.4 49.9 == 34-6434-974 13-6=42,AeIMTCA Ha 7, Torga 20 321 356 384 013 293 ae:aren ua 7

4. Myers b= 11, Tornaoe dT 10sr,= sry = 10,7, = r= 10,0.Aas xeaunocrs wens A at} Yocrarkonr,



niin

Pacnonoxeume wupp a cym-
Me (4) momkto onpenenum® cnesa Hanpazo # Ha060-
Dor, cupasa Ha.teBo, O10 He BaHseT Ha yoraxonneH-Feit anroput™.

Hpinvep2. Huexo 543 675 319 zenuten na 11,
Tax kaK

(5+84+748+9)-(4464+541)=
27-16-11,

Aexures Ha 11.

5. Aaa nonyweuua npusnaka neaumocra
na 13 (b = 18) 6yem moraa 6pars ocrarkn oF ne-news sween 10°, 10, 102, 10°, ... 4a 13, a nmoraa
H uenocrarKn (wasrsIe co sHaKOM MiHYC)

nr ln=-8 r= 4,
a -Lr= 8,7 = 41-1Gaazee te xe oerarisn noBTopsiorer, mawitHas © r,20 r,). Torna

4 ~ 8a, ~ 4a, ~a, + 3a, + 4a, +a,-a5~(Ba, + 4a, + a,) + (8a, + 4a, 4 a,) -Cocrasus aacopumam K cumme (5)
1. PasOumaem wieto cnpasa Haxeno wa rpanuno 3 un@pul, ueKmouns nepayio nudpy a, (a rpa-HAX MoryT OkagaTECA H MeHBue Tpex HHP).

2. Sauymepyem » Kamo rpastn uxdpsr enpanaManeRO TAK: a, dy, a,8. Buiucan cywmy (5). Eom swauenne arom
cyMMt AeauteR Ha 13, 10 # uMeIO gemuTcA Ha 13,

(5)

Him wep3, Yeranosure zenmmocrs uncen na 13.
a) 52651; 6) 265 265091;
8) 780 265 265 091,
Pewenue,

526 51ard iewasaq a a a,

Suteparypa
1. Buaenxun HA, Maremars

M.: Memosuna, 2013,

1-(8+5 + 4-64 2)+(3+5)=1- 41415 =-25,
we AeauTca Ha 13, rorga 52 651 He genutca Ha 13.265265001aeea 4 @, @ a a, a, a,

(8+94+4-0+5)+
+ (3*6+4-2+5)-(3-64+4+2)—

~ 1-32 + 31-26 =-26,
Aeantes Ha 13, rorza 265 265 091 xenntea na 13.780265 265091

t tuemligt yyy yarya 8, ae aa, aa1-(3-94+4-0+5)+
+(3+6+4+245)-(3-6+4+2+0)4

+ (3-84 4-7)=1~32+31-26+52=26,
Aeantca na 13, rorma 780 265 265 091 zenutea na 13.

Jipamep4. Toxaskute, wr0 uneno A = 888...8, c0
cromuiee Ha 2022 undp, aeawres na 13.

Pewenue, Boobmem 4Mes10 A, = 888 888, cocto-
aiuee 43 6 nudp, # npuMeHHM K HeMy anropHTM:

8-(8-8+4-8+8)+(3-8+4-8)=8-8=0,
Tak Kax 0 nennrea wa13, To u 4Hon0 A, nenTeR

2022wa 13. 3amerua, ro 37. Tora xucn0 A

MoskHo pas6uTs Ha 337 rpaneli, conepaauumx no mectsundp. Cregonarenio, weno A zemures Ha 13,
Hpusievanue 3. Bea weno b mpexctasaner coSoi npoussenenme npoctsix muoouTenett, s19 Ko-

TOpbIx npasuax Mackaan yoke ycrauoaneHt, To ner
ko yeranosurs mpusnax zenuMoctH Ha 9T0 4HCA0.
Hanpumep, ecau b = 3+11 = 33, 0 uneno zenutea
wa 38, ecam ono zenutea Ha 3 u Ha 11.

B saknovenne npeanaraw untarenanopa6o-TAT Ha NpobneMoM nomyNeHuA apyrux mpHana~
Kop AeaMMocTH Kak caencreuit npusaka Hackana,

ana. Yee6,ain 6 x. o6meoGpasonar. yupenaenmit. — 80-e uaa., crep. —
2. Ceuderos C.P. Buexnaccnas paGora no matematiiKe: Ki. jan yunteas. — M.: IIpocsemenne, 1988,3. CenGexos C.P. O6unii npusHak genumocra
Ha HatypanbHoe uncno// Matematuka No, 2021.-C, 32-34
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Yenoseveckuil ym omxpeisaem u nosKaém cHayana
‘KOHKpemHoe, U3 4e20 OH énocnedcmeuu pazéueaem
‘ob6ujee. Nepexod om KoHKpemHozo K OOWeMy ABNAEMCA

ecmecmeenntim xO0M passumus, u oByyeHue yuauJux-9 8 wkone Banxno npudeprueamwen >moz0 nymu.
CP. Cepubexoe

Tipuém mepexona or oquoit (burypu x apyro#t
o6xeruaer pemenue cxoxHo reoMeTpHYecKOH 3a-
aH, a TaK%e cuOcObcTByer MepeoTKPHITHIO H3-
BecrHLIXx TeopeM. IToxaxem 970 Ha npuMepax.

Pacomorpum cnexywomtyio reometpHyeckyi0 38-
naxy.

3apaua. K AByM Kacaiomuaes HoBHe OKpy%HO-
cram ©, 4 @, nposeqeust ofmue KacaTembEWe |,
uh; A, B, C, Dw E — roam xacauna (puc. 1).
Ecau mpamate AC 4 BD upoxogat wepes roay E,
70 ©, =0,. Toxaxnre.

Aoxasamensemso
Tlyerh npamsre AC u BD upo-

xoqaT uepes touKy En @, #0,
(puc. 2). OSosHaqum Touxy mepece-
Neuua Kacatembanx | Hl, wepes
T, nenTpsi oKpyxHocte — aepes
0, a O,, Toxxn O,  O, pasnoyza-
4eHst of ctopoH yraa BTC, nogto-
My OHM nexaT Ha Guccexrpuce TT,
store yraa.

Hoxa2xem, sro wame gonyme-
He HeBepHO, TO ecTs ROKA:KeM, TTO
ABCD — xsazpar, a orga

AB||DC, 0, =0,.
2|N22 (50) despann 2015

C.P. CeuGexoe, c. Kawixenm, Xuackuil p-x, Pecny6nuxa fazecman

Toxasavexscrso mponeném no cxeme (ykasnipast
‘Ha MocteqoBaTeTbHOe IpeBpAMeHHe YeTHIpEXYTOTS-
Huxa  KBampan): ABCD —> paruoboxas Tpanenas —

> mpamoyromum — xeaxpar.
Tio csoiicrsy KacaTexbEErx

AT=DT, BT=CT.
Torga AB=DC. B pasnoSexpeHuMx TpeyromHa-
xax ATD u BTC TT,LAD, TT,1BC. Torga
AD||BC. Oreiona ABCD — panuo6oxas rpane-

mas AC=BD.
Tiyers , — o6mas kacatemsuas x oKpy2KHO-

cram ©, H @, B TouKe E, M a N — rouxm
eé mepecevena c xacatempmnmn 1, a i. Torna
1,10,0,. Orewaa MN||AD (a MN||BC). C xpy-

Toi CTOpORH, 10 CBOiCTBY KacaTeTbHBIx
MA=MB=ME,

70 ecrs towxa M — cepeqaua AB. Ananorwano
towka N — cepeguna DC.

Takum o6pasom, MN — cpequas mums Tpa-
nenum ABCD. Ilo reopeme Paneca us Tpeyroms-
uuxa ABC towxa E — cepeauua AC, na rpe-
yroapuuka BDC rouxa E — cepequna BD. Torna
¥ papno6oxot tpanenma ABCD guaronann AC
@ BD roxxoit mx mepeceienma E yensres nono-
wa. Saauat, ABCD — upsmoyroxunk.

Baneram, ro oKpy:KHOcTs AMaMerpa AB mpo-
xogur sepes touxy E. Torna

ZAEB=90° w ACL BD.
Ho upsmoyromamx ABCD c nepuenauxyaspun-
MH AmarouansMH ECTS KBaxpaT, WTO H TpeGoBaTOCE
noKaaarh.



OrKppiTve Teopenioi MHAMiicKOrO MaTeMaTnKa
Spaxmarynre: (598-660) [1]
Bcnomoravensnan 3anaua 1: B npamoyroasnomTpeyrousmuxe AOD ua ranorenyse AD ormevenaToaKa M tax, u7o

MOD= ZMDO.
Toxaxure, wo

nom:

ax
vem

AM=DM.
Aoxasamenecmso
Tlockomsky m0 yenosmo

<MOD = ZMDO,
To tpeyrombax MOD pasnoSeapenmuit:

OM =DM.
Ounmex oxox0 xpeyromsumxa AOD oxpyxuocre© mentpom E (rowxa E — cepequna ranotenyau

2u Pe}

Kak

kak
meTora

OE=AE=DE
Kak panmycu omHoit OKpy:xHocTH. Tycrs

<MOD = ZMDO =a.
Toraa CAMO=20 xax suemmnk yron Tpeyroms-xa MOD. C xpyroi croponu, yron ODA —Suncanasii 2 oKpy:xHocTs x onmpaomulica uaayry AO,

VAO =2.0DA = 2a.
Tlockomxy 2AMO=20 » yrox AMO onupaercaHa ayry UAO=2a, 70 yron AMO — renrpans-mutt yrom oxpyssocrm. Tootomy

E=M 4 AM=DM,
"70 H TpeGonanocs zoKasaTn.

Bcnomoretensuan sagava 2. Bayrpa xpyra 10-ctpoeH mpaMoyrommnii Tpeyromsuax AOD c rH-worenyadi AD, vepummn A x D mpanagnemarokpyskuocra xpyra (puc. 4). Ha AD pasta TouKaM tax, a0 DM=OM. Orpesku DO a AO mpo- Bua:

Tanee,

PKEHBI RO Nepecevenua c OKPYXHOCTEIO B TOU-B uC, aorpesox OM mpogonmen go nepece-ima c xopnoit BC s towxe N. Jloxamure, 10
MN LBC.

Aoxazamenvemeo
Tlo sagaye1:

AM=DM=0M,
yromaax MOD — pasnobexpennsiit

(£MOD= ZMDO=0).

BON = ZMOD=a
BeprukamsEne x

<DAC= ZDBC=B
BIMCARENE YrIb, OMMpAIOMHeCK Ha OAKY H Tyayry DC (puc. 5).

iaCs
Fa
Sj
Ss
5es2A=
ES

=
ick
aea=

Puc. 5
Wis rpeyromamka AOD:

a+B=90°.
Mis rpeyromsumxa BON:

ZONB=180°-(a+8)=180°-90°= 90°,
nut, MN 1 BC, a10 u rpe6onanocs noKazars.

N®2(50) ¢eapans 2015 | 3
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Peménuue nama sazavn 1 x 2
B BAZe cuezyomel Teopemn.

Teopema Bpaxmarynrei, Tyers umeerca amcannerit versrpé: 'YTOABEEK, 7HAarOHAnH koToporoBoauMHO UepnexAMKyaspsu. Onycram na Tox.Ku nepeceenus amaronazei mepnenauxynapOnn ws ero cropox. Byzyam nponoamenmum 10APyryw cropouy or ToaKH nepeceseHua AMArOnA.seit, oro nepnenzuKyasp xemmr npormsonoaom:Byi CTOpony sersipéxyrombHMKa

Ha
ABe PABHWE‘actu (puc. 6).

Pesiomupyen

4|N®2(50) despans 2015

‘Take o6pazom, Bam mepeorkpurra acropE-Neckas Teopema.
Sameram, Tro UpeacTasiennni B 7aHHoli cra-

Tae MATepHA ChocoOcTByer pasBATHIO MaTeMaTH-
‘weckoii JeaTemnocTn, ormaeckoro, TROpweckoro
MEIILICHHA, 3pHTeENLHOH naMATH (ysugers a3 pr-cyHKa, conoctasmTs, paso6patsca B KomOmnanun
uryp) yuamuxes; coxeiicrayer passurmo ymermit
XPATKO HA1APaTb CBOM MEICTH B UCLMEHHOM BHC;
Yau? cTporomy JokasaTembcrBy B MaTeMaTHIeCKEX
OObeKTAX, KPATKOMY HaTOIKeRMIO cBONX MEIC
B MECBMeHHOM Baye, Tepremmo ("Tobi JO6paTsca
AO «@unumas); nokasemaet, caK mSyWeHEEIa pa-Hee Matepman cremyeT UPEMEHETE 8 paccymuen!
*X; Moqexmpyer Kak Oni pemienne BaytHof npo6s1e-
MBI oxeMeHTapHHIM nyTém (paccysmenus BeLyTCRof aacrHoro K Obmemy (sRAYKTABHO), TO Ba2KHOla passeTua yuamuxcs).

Mwreparyps1, Beeoswyas actopux asoSperemmit w orkparait. —M, : Sxewo, 2011. — C. 90.
2. Hoeopexoe A. B. Teomerpas. 7-9 xaaceut: yae6,Jam o6meoGpasonar. yupexytemmit / A. B. Horope-os. — 10-e man. — M. : IIpocsemenme, 2009. —224 ¢.: aa,

3. CegnGexos C.P. Kniow x pewenwio sagau- nepexog,
OT OAHOH duryper K Apyroii // Matematika .

BCE ana yunrenal No2, 2015.-C. 2-4.
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SMeKTMBHEIA Kyp

csoTIOKA3bIBAEM
DOPMYNY
MIKA

@ Buezem nonatwe «uenouucrenBas pemieTKa>.
TLrockocrs MoxHo NOKpiiTs ceTKol paBHAIx KBampaToB. Yanbi 9To¥

cerku (nepmuasi Knaqparos) B MaTeMATHKe HaGhIRAIOT YeoUUcAeN
not pewemxoi.

TipuMepom taxo# pemerku cayxuT mMcT KieTuaTO OyMarH H3
wxombHOM Terpagu. Taxoit auct 6yqem upocTo HaabiBaTs xeadpam
nou cemxou,

Jlance pews noiizer 0 saraucnenmu u10m\ass MHOTOyFOBHHKA B ya
Jax KBapaTHolt cerkH. 3a eqMEHILY ATMHBI MpAMeM cTopoHY KNETKH,
3a eaMAMUY naomanH — caMy KneTKY.

Sanaua Twxa. ILiomas muoroyroabaka ¢ nepmunamn p yanax
KpaqpaTHoit cerku panna

S-B+t-1, ©
me S — noma» mHoroyrombAMKa, BEIPAXKeHHAs B LTOMAAAX CAH
HWUHBIX KBapaToB ceTKu; I’ — KoAMMeCTRO yanOB CeTKH, TeRamuX
Ha rpaHMye MHoroyromsHuKa; B — KouMyecTRO yanoB ceTKH, pactto-
JO*kEHHBIX BEYTPH MHOTOYTOABENKA,

Popmyza (*) HocuT uma Hemekoro MaTeMaTaxa Inka, orKpBIBIue:
To ee. IIpHBeny CROe ZOKAsATEAIECTBO H TEM CAMEIM OTKPOI ReKOMy!O
opmyzy saroRo,

Tloxamem copmy.ry (*), paccMarpupas HecKombKo satay.

Sagaya ocuopnas. Buacuute, cKosKO yan0B conepxkuT OTpesoK
Amu a ¢ KOHAMH B yanax cerEH.

Pewexue. BosMoxust yersipe cayyas, us06paxkenAbie Ha pHcyH-
xax 1, Ecxm orpesox a iexur wa 1aHan KBaapaTHoit cerKn (puc. 1,2),
0 0H conepaxur (a + 1) yaen: a= 9 yanon a +1= 1

a) ° 3) ya Se se ANeNT
P

Ecam orpesox a ne 1exut na AWHMH KBagpaTHOH ceTKH H He ABIA-
€TCH OCbIO CHNMETPHH KIETOK, TO OH MOXKET conepxATh BHYTPEHEME
yom (puc. 1,6) u omer ne conepsat» suyrpennue yams (puc. 1,6).

Ecam orpeaox @ apaxetoa ocho cummerpun teTox (pyc. 1,2),
70, JoeTpoHE ero Ao NpAMoyromSHOTO TPeyrombHUKa ¢ KATETAMH, PaB-
HIME p, MeN:

a? =p? + p= 2p?, s at 1

Oreiona orpeaox a conepaut (p +:1) yaen. Ha names pucys:
Ke a=4y2. uyanos4+1=5.



‘Yupaxnemne 1. Jloxaxwre gopmyay (*) a8
MIpAMOYTORBEEEA Co CTOpOHAME, HANpaRTeHHBINH

BOM THEW cormA.
Pewenue. Lyers aas mpawoyronsix co cropo-amt a x b (pwe. 2).

Cropoxaa conepaur (a + 1) yaex, cropona b co-
epacar (b + 1) yoea, Torna UpAMoyromBEMK conep-
XT YA0B

(a+ 1)b+1)=ab+a+b41,
P= 2(a +1) + (b+ 1)~4=2(0 +b)

(tax xax veTsipe yaa # sepmlMuax npsaMoyromBEH-
Ka K TPAHWNe BIGOWHIH RAK, TO RYAHO Bhi
veers unezo 4),

Bx(ab+a+b+1)-2a+b)=ab-a-b+1,
S=(ab-a—b+1)+ ab,

2

Yapamnenue 2. [oxaxure hopmyay (*) ans
MpHMOyTOMBHOTO TpeyromsAUKa, KATeTSI KOTOPOTO

He pABHBI H HaNpanreHL Boss AMEN CeTKH.
Pewexue. TIposexa 8 upaMoyroasmuxe

(cm. puc. 2) qmarouamd, nonywum TpeyromunK
Cxaveramu a # b (ab). Iycrs qnaronann dconep-
2H BEYTPA p yanOB: p = 0 1x60 p 21(cM. ocHos-
yw saqasy). Orcioga:

T=(a+l+b+p-atbtptl;
pa go-a-b+l~p

2
(cm. ynpaxxnenue 1);

gatbm-a-b+l-p atbtpel

‘Yapamuenue 3. Joxaxure opmyzy (*) azn xea-
para, cTOpoHB! KOTOPOrO HaNpABMeHB! BOE s1H-
mi cerxn.

Pewenue. Upegnonoxum, sro a = b. Torna
(cx. ynparxsene 1):

ai[=4a,B=a?~2a+1, S=(a*-2a+1)+

Yapamnenue 4. loxaxure bopmyay (*)ananpa-
MoYrOsHOTO TpeyTOABEKA, KATETAI KOTOPOTO PaB-
Ebi W HANPABIeHB BAO uBAH coTKH.

Pewenue. Bossmem upsmoyronbaxth tpeyromp-
HK ¢ KaveraMM, PaBEBINH , m runoTenysoli d
(pac. 3).

Tocrpoum ero x0 kuanpara. Tax kak BRYTpH AMa-
ronan d conepsmtea (a ~ 1) ysex (cm. ocHopzy10
sagauy), To:

(a+1)+a+(a-1)=3a,

i

i

|

{

(cm. ynpaxnenue 2);

Vnpamuenue 5. Wcnomaya yupaxuenua 1-4,
Hoxaokure, 70 hopmyza (*) Bepua aA Tpeyrom-
‘uKa, y KOTOpOrO He Go.tee OHO! cropoRBI Hanpas-
eHO BOTHAME ceTKH.

Pewenue. Bossaem Tpeyronsiux A,A,A, 4 onH-
{eM oxox0 Hero mpsMoyrombHMk, Tonga BOSMOKHBI
curyaiin, uao6paxenusie Ha pucyHKax 2atee.

Tlycrs M1, Tl,, 4,, A,, 4, — coorsercraenuo 1.10-lal onucanoro mpaMoyromsHMKa, Matoro HpA-
MOyFONbHHKa 4 MPAMOYTONBENX TPeyTOMBEHKOS

AONOMEMOMNX AAEM TPeyFOTHHK 70 OMMCAH-
Horo mpsMoyromsumxa; B,, By,,.B,, B,, By — coor-
ReTETBEHHO HCHO HX BEYTPEHEUX ¥3.10B; Ty, Ty,»
T,, Ty» I, —coornerermenso sezio yaaion wa Tpann.
UE; 4,» dy» 9g — cOOTBeTCTReRNO “atC:0 BEYTPeMHHX
yanon cropon A,A,, 4,A,, A,A,; r,, 7, — 4HC0 BRY-
‘TPeHHEX YaoB Ha cMexXRBIX cTOPOHAX MaxIOrO IpA-
MoyromsHHKa.

Th oe

A, Ay

AY

Pre

Tora(pac.4
S=T-(4,+4,+4,+11), aHo cbopmyane (*):

@)

(3)

@

(6)

6)



Ws paseners (1)~(6) nomyaune:
S=B,-(B,,+B, +B, +B,)+

Ta~(To, +0 +, +04)goaAT)Tak Kak 2

B,-(B,, +B, +B,+B,) =
“BHQ taqtayt(tr)+1(suexo 1 osuauaer yaex n rouxe A,)

T,, +0, +0, +T,=
=0, + (2r, + 2r, +4) +(9, +4, +9, +3)

(sucno 4 osnavaer yarns B Bepmunax Manoro npa-
Moyronbimka, Hc10 3 — yous B BepITAMaX Tpe-
yrompuuxa A,A,A,). Tora
S=B+(9,+9, +9) +0, +7) 414
pEnn[Pn + (24 +n, +25 +4) + (a+

2

+3. m

Da 6)
om

5gap hthS=B+Sh2 +423)-81+9543)-8 |+3=B+ B=

rae

Pre. 5

Ws pucyaka 5 suguo, sro auaxorow paneucr-
na (8) Byzer panencrao

S-B+q, +a+ q+alts +9,+4) +95 +3)
2

(suea0 3.» smemumexe xpo6x oanawaer “nemo yanon
» pepuamax TpeyromumKa A,A,A,), orkyna

Cet

hed

I

(ay s=pe% “i898, (G+ 00445 +8)-69

Pe.
Mis pucyaxa 6 suquo, wro ananorom pazexcr-a (8) 6yner panexcrso

S-B+q,+q, +08 Catatanae)
(auezo 1s sucautexe npo6m osnauaer, 70 yaen3 BepmmMHe A, BKMOGAeTCH xBaKAEI), OTKYRA

+4405 ~ (+4,+9,

+3)-4
Solps -

r=B+E 4,“2

Puc.7

Ma pucynxa 7 s4qH0, ¥To ananorom paneHcr-
3a (8) 6yger pasencrao

Ty-(Cn-Ga tg tatS=B+ q+ 9,ets Dea

(sexo 1» unemurene apo6u osmawaer, 470 ysen
» Bepulune A, BkmOYAeTCR ZBaDKtb1), OTKYTA

(2.492495 +3)-4
2

1s|
S=B+S7BBe

:=B+E-1,“2
Yupasuenne 6. Jloxaxnre popmyay (*) a8 mpo-

wanoxbHOTO MHOTOyrombEUKA.
Pewenue. Tyct»xan nponasombantit N-yromEnx

AAynAy ¢ BepIRBAMH B Yaa KBaKpATHOH cerkH
(wepaxno, suinyxaeti on Hmm HemBInyKaui). Boc-
Tosbayemea MeTOoIOM MaTewariieckoli uRayKnIas tpeyromsmmxa A,A,A, (upu n = 3) dopuyaa
xoxasaza (cm. ynpaxnenna 2, 45).

onycram, u70 dbopmyza (*) nepua gaa sex
n < N (n> 4), Paso6sem N-yronsnux auarona
as A,A,, Ha xpa MuoroyromEuKa: A,A,...ApAy

Ay ,. O60sna4HM cooTnercrBeHHo wepes
S, 4S, naomanu 9tmx MeHoroyrombEnKos, vepes|B, wB, — sncno ux suyrpenmux yanon, vepes I,
41, — suteno yao wa rpanuue # vepesp (p20) —
‘HCHO BHYTPeHAUX ys10B AMaroHATH A,A,.

Torna

5-3, +E -1,8,-B,+
Orcioga

B=B,+B,+p,T=1,+1,—2p-2 |

(vax kax yarns quaromanm A,A, ears BKTOTR-
vores x rpammman TT)

S=S,+5,=8,+B,+ 04

Taxum o6pasom, yenonna Metoga Matemat#ie-
ckoi uaayKuMH BbInOTReRM 4 opmyaa(*) Bepua
42a m06oro N-yronpanxa.

‘Popmyzia Tinka Zoxasana.



Tipmmep. Barencamre 1x0manh MHOTOyrOTBEH-

ka, uao6paxxennoro wa pacysxe 8.

Pac. 8

Pewenue. B~ 10, — 9, 10 gopacyie (*) mnceem:

g=10+2-1=13,5.
2

Omeem: 13,5 Kx. en.

i mprnen apropenoe oxsaaTemscrs> POPIY

mei Timea, cytes, ITO OHO mpocroe ® AOcTYTHOe.

Tipunexennoe ROKASATEAECTBO mpenctaniaeT ##

mann MaoroyTOBHHKA ¢ BepuKBAMH ® YO10L xBa

mpaTHolt cers, B cBAaH C OTHM, YaRIISS 10-11-x

[enaccos HA STCKTHBELIX SORATHAX MOREO (O3HAKO™

vam ¢ HPHROEHEEM nOKAAATEECTBOM DOPNY TL

Tinea u IpMCHERHOM €¢ AA BAURONONEA DIOS,

eft » sazannax ETO. Oopycya Timea OMCTPO APH

BORMT K eH.

Jurepatypa

Cednéexos CP. floxasbisaem SopMy AY
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