B.A. XanueHko. Teopema lNucparopa Kkak CoOoTHOLIEHUE NPUPOAbI
¢pnanyecknx BesIM4mUH

B cTtatbe «®u3uka Teopemsbl Mucharopa» Obinn noctaBneHbl ABa Bonpoca — novyemy
Teopema [ludparopa gencrTBuTenbHA TOMBKO OS1S1 NMPSAMOYrOfibHbIX TPEYroflbHUMKOB? YTO ecTb
CYLLIHOCTb NpSAMOro yrna?

C nosuumin Bbigatomxcs y4éHbix CoseTtckoro nepmoga baptunm P.J1., KysHeuosa IM.T.,
LUKOMbl _YCTONYMBOro passutua Poccum  Haykorpag [yGHa M Hawero COBPEMEHHMKA —
BonblakoBa b.E. — BOnpoc 310 cofiepxaHne 3HaHUW, a OTBET BCEro Nuub ux gopma. M ato
obocHoBaHHOe 1 rMybnHHOE yTBEpXAeHWe, NpuHagnexailee Pycckon HayyHown LLkone n eé
npogosmkeHnto Pycckoro Kocmmnama, KOTOpyto NpoOAosHKaeT HECTU C YecCTbi yHUBEpPCUTET
npupoabl obwectBa n Yenoseka «[ybHa» (bonbwakos, KysHeuos O.J1.).

N Tak, kateTbl TpeyrofnbHUKa lNMugaropa — 310 ecTb BennyMHbl nepsoro poga. OHu
BKMOYaoT B ceba npupoay usnyeckon BeNnYnHbl n3amepsemyto B MM. OTo oopMyria 3Haka
KYMHOXUTbY». CaM 3HaK YMHOXMUTb (KPECTUK) «X» - 03Ha4yaeT ob6beéM. Ero maTtemaTtudeckas
dopmyna — aTO CHET B 06BEME (PU3NYECKNX BENNYMH OQHON NPUPOAbI. 3HAK YMHOXUTb — 3TO
norn4yeckoe NpoAoSIKEHNE CYETA (PUBNYECKUX INEMEHTOB B 0OBEME (MNOCKOCTWN) — 3agaymn
KOTOPOro peluaeT 3HakK Nntoc «+». [Nnoc — 370 CYET 3rIEMEHTOB Ha NNOCKOCTU (4 KBagpaHTa).
YMHOXUNTb — 3TO CYET B 06bEME (6e3 M3MEHEHU cucTtembl koopamHar). [1Ba kateta moryT
OblTb NpeacTaBrieHbl BeKTOpaMu — Torga npupoda WM3MepeHusa 3aTUX BenuuuH byaeTt
BblpaXeHa B MM, a TO4Hee ckasaTb BenuuMHamm N, 4YTO eCTb KONnM4yecTBeHHasd
XapakTepucTuka ogHoro kavectsa. ['4e nog Ka4ecTBOM Mbl MOHUMaeM Npupoay hu3nyeckomn
BEMNNYMHbI, KOTOpaa oTnu4aetca oT ceba camon TOonbKO KonmyecTBeHHo.  [lpupopa
PM3MYEeCKON BESIMYUHBLI OAHOro Mopsdka Bcerga MMeeT OOHY U Ty Xe (OU3MYeCcKyto
pa3MepHOCTb B NOOON CUCTEME U3MEPEHUN.

Mpupoaa pasmepHoOCTEN KaTeToB «a» U «b» ecTb ogHa 1 Ta e — oHa ecTb N. Ho N B
nepsoM criyyae u N BO BTOPOM Crnydae oTnuyaroTcsa apyr ot gpyra. B nepsom cnyyae N —
3TO KONMMYEeCTBO (OU3MYECKUX IIIEMEHTOB C MOMOLLbID KOTOPbIX MOXET MNpOon3BOAUTbLCS
N3MepeHne ANuHbl, BO BTOPOM Criyd4ae — 3TO KOMMYECTBO FUHWUWA, Kaxpash M3 KOTOpbIX
BkMtovaeT B cebsa N anemeHTOB. Takum ob6pa3oM OCYLLECTBRSETCA nepexoq K npupoae
Pu3n4eckor BenuuMHbl BToporo nopsgka. OHa onpefenseTcs CyMMapHbIM BEKTOPOM. JTa
BeNu4YMHa npencrasnseT cobon HNYTO MHOE Kak — nnowaab. A Mepa 3Toun nrowaan — ecTb
HUYTO WHOE KaK anemeHT N packpbiBalOWMN (PU3NYECKYIO CYLLHOCTb ANuHbI (MM). BmecTte
39TO0 OBa BekTopa, cM. poto Kyba. Mepown anuHbl, nnowagn, n obbEMa B 3TOM Chnyyae
BbICTyNnaeT KybuK sBNSALWMACA OCHOBaHMEM yucna. Onpegensercsa 9TO YMCNO paanycoMm,
roe paguyc ectb arieMeHT ocHoBaHus vncna. OTcioga ocHoBaHne eauHuubl ectb [1BA. [ns
Mepbl ONWHbI — 3TO ABa. [ns mepbl nnowaan — 370 4veTbipe. [Ana mepbl 06bEma — 3TO
BoceMb. In. N — aT0 (byHOaMeHTarnbHas OCHOBa (bM3NYECKOWN BENNYNHBI.

MocmMoTpUM Ha BblpaXeHue 2" duanueckn — aTo ectb 3aKoH Kyba. OH Bcerga
BKIOYaeT Tpu wwara: JIuHuUsi; keadpam; Ky6. Kaxaasa TpeTbsi cTeneHb (KpaTtHast TPEM) — 3TO
Ky6. dnsmyeckun ky6 Ha oTo BKNOYaeT B cebs cnegyroulee konndectso N: 8, 64, 512, 4096
n T.4. (KpaTHO BocbMM). Dopma Takom CTPYKTYpbl Bcerga dyget ky6. YeTBéprasa crteneHb —
COOTBETCTBYET NEPBOM CTEMEHU, TOSNIbKO ONepupyeT aTa cTeneHb He eanHuuen N. EguHuuen
AN YeTBEPTOM CTENeHN — eCcTb nNpeablaywasn opma, a 3T0 3HAYUT YTO 3TO KyD COCTOALMUN
N3 BOCbMW 3nemeHToB. Mnu 8+8=16, a nmeHHo 2*=16. EguHuueit Ans nsaToil cTeneHu
ABMSETCA MOSydYeHHas NMHUS, cocTosAWwas U3 AByX KybMKOB Mo 8 arieMeHTOB NOCTaBMEHHbIX
B NMHMIO U paBHoe 16. lNaTaga cteneHb — 370 nnowaab u3 AByx NMHUM no 16. OHa paBHa 32.
O6bém aTO yaBoeHue nnowagun, unm 32+32=64. dunsnka npoLeccoB CTENEHHON YHKLNN
2" npopormkaeTcs MO BbILLEONMCAHHOMY 3aKOHy, FAe kaxaas TpeTwii nepexop — ecTb
husnyeckni kyo.

CyMma OBYX BEKTOPOB, KOTOpblE NpeacTaBlieHbl kKaTeTaMun TpeyronbHuka lNudparopa —
npeacTaBnsAlT cobon TpeTurh BEKTOp. OTOT BEKTOP M eCTb AuaroHarnb TpeyrosibHuKa
MNudparopa.

Mpeobpasyem TpeyronbHUK Mudparopa obpasoBaHHbIN TpemMs KBagpaTamu «a», «by,
«Cc» (pnc.1), Tak yToObI KaTeTbl a U b BbINK HE BEKTOpaMKU NEpPBOro nopsaka, M3aMepsoLLmMMm
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ANWHY, @ BEKTOpaMKn BTOPOro nopsigka namepumMbiMuy nnowaab. KateTt TpeyronbHuka «C» npu
9TOM BbIpasyM Yepes npupoay U3NYeckon BENMYUHbI NEPBOrO poaa, T.e. U3MEepPSeMOoro
OJIMHY N CBA3aHHbIN C KaTeTaMn «a» n «b». Torga nonyyum durypy puc.2. lNpeacrasngaet
cobon aTa durypa — nPAMOYrofbHUK 0Ha CTOPOHA KOTOPOro paBHa «C» a BTopada «h», rge h
€CTb BbICOTa NpsiMoyrosibHoro TpeyronbHuka (Mudgparoposa). OHa e ecTb 1 BTopas CTOpOHa
NPSIMOYrofibHMKa NOCTPOEHHOMO Ha AnaroHanm «c».

Otctoga nonyuum TeopeMy [ludparopa BbIpaXXeHHyO 4Yepes3 npupoay KaTeToB
(BENMYMH) BTOPOro poaa Mnu Bbipaxatowmx nnowagn. 3To ypaBHEHNE NPUMET BUA:

ab=ch. Ortkyna h = ablc. 310 3Hauut, uTO npamoyronbHUK ab paseH
NPAMOYronbHMUKY ch.

b C
b
c
a
Puc.1. Teopema a . Puc-i- Tepenaﬂa
Mugpazopa 2-20 poda ugpazopa 1-20 poda

[lokaxkem 3TO (PU3MYECKN U MaTEMATUYECKN.

dusnyeckoe [JokasaTenibCTBO OYEeHb MPOCTOE: BO3bMEM MPAMOYrOfibHUK Cch u
paspexem ero no karetam a m b (puc.2) — nonyynum Tpu MNPSAMOYrOfbHbIX TPEYrosibHUKa.
Has3oBém ux: «c» — NnparopoB TpeyronbHuK; «b» — TpeyronbHMK NOCTPOEHHbIN Ha KaTeTe b;
«a» — TPeyrosibHWUK MOCTPOEHHbIN Ha KaTteTe a. Ecnu TpeyronbHUK «a» NpUNoXuTb K
TPeyrosnibHUKY «b» NpsiMbIMK yriiaMm BMecTe, Tak YToObl Ux kaTteTbl a n b obpasosanu yron
90° — To Mbl MORYYMM TPeyronbHUK ¢ (puc.3). U aTo aeiicTBUTENbHO Tak. Ecnv ¢ BepLUMHbI
npamMoro yrna TtpeyronbHuka [udparopa npoBect BbICOTY h Ha rMNOTEeHy3sy ¢ — TO Mbl
nony4ynm Aga npsMOYrofibHMKa C AuMaroHansmMum a u b — a 910 3Ha4MT YTO CymMma nnollagem
TpeyronbHUKOB a 1 b paBHa nnowagun TpeyronbHuka MNudparopa «c» n = ab/2.

MaTemaTnuyeckoe aokasatensctso: a + b = €. Cymma nnowagen TpeyronbHUKOB
rMNOTEHY3bl KOTOPbLIX PaBHbl KATETaM TPEeYrofibHMKa «C» POBHa NoLwaan TpeyronbHuKa C.

BbiBOA

Mnowanps npsAMoyrosibHUKa NOCTPOEHHOMO NO CTOpPOHaM kaTteToB a u b Mudaroposa
TpeyrosfbHUKa poBHa nnowagn NPsiMoyrofibHUKa, NOCTPOEHHOro Ha CTOPOHE AMaroHanu
«C» TPeyrosibHMKa n BbICOTE 3TOro TpeyronbHuka h (puc.2).

ab=ch. unn h = ab/c MpouseeaeHne kaTeToB NPAMOYroNbLHOO
TpeyronbHMKa paBHO NPOU3BEeAEHUNIO TMMOTEHY3bl HA BbICOTY 3TOIO
TpeyronbHUKa, NnepneHanKynapHyr K ero ranoTeHy3e. 31o n ectb TeopemMa
Mndparopa nepsBoro poga: kKateTbl UMEIOT NpPUPOAY nrowaan (MM? — npypoga BTOporo poaa),
AnaroHanb — npupoay AnvHbl (MM — NepBoro poaga), unv no nnowagsm: a + b = c (Bce
TpY BENUYUHBI — BTOPOro pofa, nnowaau guryp, puc.3)

C ysaxeHuem,

XaliyeHko Bnadumup Anekceeeud, asmop meopuu OmMKpbIMo20 UHGhOPMaUuUOHHO20
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uHuyuamuesHoeo rpoekma CTKC, mema «[lepcriekmuega.

HIN® « CKUBP» lMpoexkm CTKC, B.A. XatiyeHko
2.08.2015e. mema «llepcnekmuesa» men. +7(903)213-1142



