YAUBUTEJIBHASA TEOMETPUYECKAS ITPOI'PECCUSA

[lonsiTME YMCIOBOM MOCIEIOBATEIBHOCTH BO3HUKIIO ellle B TIyOoKo# apeBHOcTH. [lepBhie
MIOCIIEIOBATEIbHOCTH PAacCMAaTPUBAIIMCh JIPEBHUMHU MaTeMaTHKaMH yxe Ooiee Tpex C
MIOJIOBUHOM THICSY JIET Ha3aA. DTO ObUIM Psi/ibl HATYPATbHBIX YMCENl, YETHBIX M HEYETHBIX YHCE,
KBaJIpaToB M KyOOB HaTypaJIbHbIX YHUCEJI, YUCEJ, 0OpaTHBIX HAaTypaJbHbIM U Ap. IIpumepHo k
3TOMy K€ BPEMEHM OTHOCATCS YHOMMHAHMS O IeOMeTpHueckux® mporpeccusx’. C ucTopueit
r€OMETPUUECKON IPOrpecCUr CBS3aHO MHOYKECTBO HMHTEPECHBIX (PAKTOB, PACCMOTPHUM CaMble
SIPKUE U3 HUX.

[lo3HakoMuMCsi C NEPBBIMU CBHJIETENBCTBAMH TOTO, YTO JIPEBHUM MareMaTUKaM ObuLIn
U3BECTHBI IIOCJIEOBATEILHOCTH, KOTOpbIE ceiiyac Mbl Obl Ha3Badd TI'€OMETPUUECKUMHU
nporpeccusiMi. B npeBHeerumnerckom mnanupyce Axmeca (0k.1650 r. 1o H.3.) COIAEPKUTCS
3ajlauya, B KOTOpPOH TpeOyeTcss HAalTH CyMMY HECKOJIBKUX YJIEHOB T'€OMETPUYECKOM Mporpeccuu
[0 3aJaHHOMYy IepBOMYy €€ wieHy M 3HameHarento. KiMHONMCHbIE TaOMUYKU JpPEBHETO
BaBwiioHa conepkaTr 3a1ady O HaxokJAeHuH cymMmbl 1+ 2+ 22 + .-+ 29, Tlpumepsl 3am1ad,
CBSA3aHHBIX C T€OMETPUYECKOM IPOrpecCUeil, BCTPEYAOTCS M B KHTAaWCKOM «MareMaTtuke B
NEBSATH KHUTaX», U B UHAMMCKUX «CUIAXaHTAX».

3a7aun Ha TEOMETPUUECKYIO MPOTPECCUI0 BO3HUKAIH, KaK MPABHIIO, U3 HAOIIOACHUIN Ha
SIBIICHUAMHU TpUpoJbl. YacTo ¢ OMOIIBIO TEOMETPUUYECKOM MPOrpecCuu OMUCHIBAIIN, HAIIPUMED,
MpoLIeCC TMOJCcYeTa YHUCIEHHOCTH CTaJla XUBOTHBIX Yepe3 pPaBHbIE MPOMEXYTKH BPEMEHH.
[Ipumepbl Takoro NpakTUYECKOro MPUMEHEHUs FeOMETPUYECKOM MPOrpeccHr BCTPEYaroTcsl B
IpeBHEpYCCKOM ropuanydeckoM coopauke «IIpaBma pycckas» (XI B.). Tam npuBoasTcs pacuersl
KOJIMYECTBAa NPUILIOJA OT CKOTa M IMuel 3a HEKOTOPBIM H3BECTHBIM MPOMEKYTOK BPEMEHH,
KOJIMYECTBA 3€pHA U JP.

IlocnenoBarenpHOCTH  TakKOr0O  poAa BO3HHKAIM M B
TFE€OMETPUYECKUX ITOCTPOCHUSIX. Tax, HaIpuUMep, eciu
MIOCJIEOBATEIBLHO CTPOUTH KBAaJpaThl C BEPIIMHAMU B CEpEAMHAX

CTOPOH MPEIBIAYIINX KBAJIPaTOB (CM. PHC.), TO MX IUIOMIAAN OyayT

1

1 1
COCTaBJIATh COOTBETCTBEHHO =, —, =... OT IUIOMIAIM HCXOJHOTO.

Biutrouasi B 3Ty nocie10BaTeabHOCTh IUIOHIab UCXOJHOTO KBaJIpara,
MOJIyYUM OECKOHEYHO YOBIBAIOIIYI0O F€OMETPHUYECKYIO MPOTPECCHUIO,
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IICPBBIM YICH KOTOPOU paBCH 1, a 3HaMCEHAaTCJIb — E CoOTBETCTBEHHO

/

CyMMa IUIOIIAJICH 3THX KBaaparoB OyneT paBHa 2. DTOT mpuMep
JIEMOHCTPUPYET OJHO W3 W3BECTHBIX BaM CBOWCTB OECKOHEYHO
yOBIBAIOIICH T'€OMETPUYECKOW IPOTPECCHH: MBI MOHUMAaeM, YTO
KBaZpaToB OECKOHEYHO MHOTO, a CyMMa HUX IUIOLIaJgel paBHA
KOHEYHOMY YHCITY!

[Tmomany  TPEyroJbHUKOB, IOCTPOCHHBIX  AHAJIOTUYHBIM
obpa3zom, OyayT oOpa3oBbIBaTh  OECKOHEYHO  YOBIBAIOIIYIO

1

TCOMETPHUUYCCKYIO IPOrpeCCU0 CO 3HaAMCHATCIICM Z Bbe1 mMoxete

HalTH CyMMY IUIOIIAJEH TUX TPEYTOJIBHUKOB CaMOCTOSATEIBHO, NPUHSAB IUIOIAb HCXOJHOTO
TPEYrOJIbHUKA 3a CAUHUILY.

IlepBoe 00OCHOBaHHE 3TOrO YIUBUTEIBHOIO CBOWCTBA CYMMBl YJIEHOB OECKOHEYHO
yObIBaroOIIeil TeoMeTpudecKoi porpeccun Berpedaercs: y Apxumena (11 B. 1o H.3.) B TpakTare
«O kBagparype mapaOoibl». ApXMMea pacCyKIan Tak: mycth &, b, C, d, e, ... — uieHs

! HamoMHHMM, YTO HAa3BaHHE «TEOMETPHYECKAs» 3Ta MPOrPEcCHs MOMy4mia ONarogaps XapakTepPHCTHYECKOMY
CBOMCTBY CBOHMX 4YIICHOB: JO0OH ee 4ieH, HauMHas CO BTOPOro, MO MOIYTI0 OyAeT paBeH CpeIHeMY
TEOMETPUYECKOMY CBOMX cocenel, T.e. |b,| = +/by_q * bpyq. YTIOTPEONATH 3TO HA3BaHWE HAYAIM JPEBHUE IPEKH,
TaK Kak yU4eHHEe O IPOrpeccusix B ApeBHel ['pelrn ObUI0 TECHO CBSI3aHO C TEOPUEH MPOMOPLIHUA.

2 CJIOBO «IIPOTpECCUsly € JIATHHCKOrO O3HAYAeT «IBWKEHWE BIIEPEI» W BCTPEYAETCS BIEPBBIE Yy PHMCKOTO
¢unocoda bosmus (V B.).
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OCCKOHEUHO }’6LIBaIOIJ_ICI/I TCOMECTPUUCCKOUN IIPOIrpeCCUH CO 3HAMCHATCIICM Z

O6o3HauMM CymMMy BCEX UJICHOB uepe3
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Orcrona

VY eBponeickux MaTeMaTHUKOB IIPABMJIO HAXOXXIEHHUS CYMMBbl YJIEHOB OECKOHEYHO
yOBIBaIOIEH Te€OMETPUYECKOM Mporpeccuu BiepBbie BeTpeuaeTcs B «Hayke o uucnmax» (1484)
H. Hroke. boino ono uzBectHo I1. @epma u npyrum marematukam XVII B.

Eme oaun motpscaromuii hakT, CBA3aHHBIM C OAHOM W3 TE€OMETPUUYECKUX IMPOTPECCUH,
OTKPBIT MPHU COIMOCTABJICHUU €€ WICHOB C WieHaMH apudmerndeckoil mporpeccuu. B 1544 r.
Hemenkuii Marematuk M. llltudens B Tpakrare «OOmas apudmMeruka» pacCMOTpEN JIBE
Mporpeccun — apu(pMeTUYEeCKyr0 U TeOMEeTPUUYECKYl0, — MOJOOHO TOMY, KaK 3TO CAEJIaHO B

Tabuie:

Apupmernyeckas | -5 | 4 | -3|-2|-1| 0| 1] 2| 3| 4] 5|6 7 8
mporpeccust, d =1

Feowerpieckas | 1 | 1 1 L L1, o b g g6l 59 1 64| 128 | 256
nporpeccust, = 2 32 16 8| 4

B pesynbrate comocrtaBienus 3tux mnporpeccuit Ultudens mnomyuun yauBUTENbHBIN
pe3ynbTaT, MO3BOJIAIOMIUNA HMCIONb30BaTh 3Ty TAOMHUIy JUIsl YIPOIIEHUS BBIYUCIEHUNA. YTOOBI

MOKa3aTh KpacoTy B3aMMOCBSA3M MEXIy WIEHaMU OJTHX HpPOrpeccui,

Pa3bACHHUM, Kak

npearaioch BeCcTH pacuerhl. JomycTum, TpeOyeTcss HaWTH NpPOM3BEJEHUE IBYX YHCEN U3
. 1 .
HWKHEH CTPOKH, HANpUMep, ~ 1 256. HalineM COOTBETCTBYIOIIME JAHHBIM YUCIIAM 3HAYCHUS U3

BEpXHEH CTPOKH TaOJHIIBI:
COOTBETCTBYIOIIIMX YHCENI W3 BEPXHEMU:

-3+ 8 =

—3 u 8. 3aMEHUM YMHOKEHUE YHMCEI HWKHEH CTPOKH CIIOKEHUEM

5.

Tenepr ocranmoch caenatb OOpaTHBIN

Mepexo/i, 3aMeHsIsl TIOJMyYeHHBIH pe3ylbTaT COOTBETCTBYIOIIMM 3HAYEHHEM M3 HU)KHEW CTPOKH.

[Tosyanm ymucno 32, 3T0 ¥ €CTh 3HAYEHNUE UCKOMOTO MPOU3BEICHHUS.
Teneps pazmenum ¢ momompbio 3ToM Tabmunbl 128 nHa 8. [locTymum aHaIOTHUYHBIM

o0pa3zoM, 3aMeHUB jeneHrue BbunTanueM. [lomyunm: 128—7, 8—3, 7 —3 =4, 4—16, 3Ha4wur,
128 : 8 = 16.

Ota Tabauia mo3BoJIseT BO3BOAUTD B CTENIEHBb U M3BJICKaTh KOpHU. Onepannio BO3BEACHHS
B CTeleHb OyJeM 3aMeHSTh YMHOMKEHHEM, a M3BJIeUYeHHe KOpHs — aeienueM. Haiinem 43 4—2,
2-3=6, 664, T.e. 4 =064. Tenepp BBUNCINM 3HAYCHHE V256: 256—8, 8:4=2, 2—4,
3HauuT, V256 =4. Jns GOblIeil BBIYHCIMTENBHON MOIIHOCTH 9TOH TAOIMIBl €8 MOXKHO
«YIUIOTHUTBY», NOOaBUB MEXAY KaXJbIMU ABYMS SJIEMEHTaMHU BEPXHEW CTPOKH HMX CpeHee
apupMeTHYECKOe, a JUIsl JJIEMEHTOB HIDKHEH CTPOKHM — CpeaHee TreoMeTpudeckoe. Takoe
«YIUIOTHEHHE» MOXKHO TPOBECTH HE OJUH pa3s.
PaccMoTpeHHBIN HaMM MPUHIMAI BBIYUCICHUN ObLT
MOJIO)KEH B OCHOBY CO3JaHUs JIOTapupMoOB, C
KOTOPBIMH ThI IO3HAKOMUIIIBCS B CTAPIIIHUX KJIACCaX.
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3agaHue:

1) Pewwu 3a0auy uz OpesHee2unemcko20 nanupyca
nucya Axmeca : «Y cemu uwenogex no cemu Kouiex,
Kaogcoas Kowika cveoaem no 7 muluell, Kaxcodas
MblUib cvbedaem o 7 KOLOChes, U3 Kanco020 KoIocd
Mmodicem evipacmu no 7 mep 3epha. Kax eemuxu g
YUCIa 9Mo20 pAaoa u ux Cymma? » §
Pewu 3a0avy us «Apugpmemuruy
JIL®. Macnuykozco (1703 2.): «Hexuii uenosex
npodan xous 3a 156 pybnes. Packascs e Kyney
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3)

4)

5)

6)
7)

Hayanr omoasamu npooasyy, 21d2ojs: KO HeCmb MHe Jiem 635mu CUYe8020 KOHA HeOOCMOUHO20
maxkoevle 8bicoKue yernwl. Ilpoodasey e npednodicu emy uHy Kyniio 21d2ous: auje me MHUMCS 8eaUKd
yena cemy KOHIO Obimu, YOO Kynu MOKMO 28030ue, ux dce celi KOHb UMAmMb 8 HOOK08AX CEOUX HOZ,
KOHsL Jce 803bMU 3a MO Kynier 6 oap cebe. A 26030ell 60 6csiakom nookoge no uecmu. M 3a edun
26030b 0adICOb MHe eOuHy NOTYWKY®, 3a Opy20il Jce 06e NOAVWIKY, a 3a MPemuil KONelKy, u mako 6ce
26030u kynu. Kyney dice, 6uos monv manyio yeny u Konsa xoms cebe 6 oap 63iamu, 00ewacs maxy yeuy
eMy naamumu, 4as He Oonvuie oecamu pyoneg 3a 26030ue oamu. M eedamenvHo ecimb: KOAUKO Kyney
OoHbL npomopeosanca?y. Maenuyxuti daem omeem 4178703 ¥ koneuiku. A CKOILKO NOIYUULOCH Y
meba?

Hooymaii, umo obweco u 6 uem paziuuue Mmexcoy 2eoMempudeckol U apu@dmMemuyecKoll
npoepeccueti? Ycmarnogu cesa3u mexcoy coomeemcmeayiowuMu Um opmyaramu.

Cocmasby nociedo8amenbHOCmb, KOMOpas O0O0HOBPEMEHHO Oydem AGNAMbCA U ApUQMemuyecKoll
npoepeccueli U 2eomempuieckou npoepeccueli. Yemy pasHvl COOMEEMCMEEHHO pPA3HOCMb U
3HAMeHamensb y IMux npocpeccuti?

3Has ghopmyny cymmbl nepevix UIeHO8 2eOMEeMPULECKOU NPoSpeccull, 8bleedu opmyny 0iist noocuema
CYMMbL UIEHO8 2e0MEMPUUecKoll npogpeccuil ¢ K-20 no N-uiii.

Tonyuu popmyny ons Haxoscoenus: npouzsederus nepewix N-UIeHO8 2eOMEMPUYECKOTL NPOSPECCUU.
Tlpoananusupyii cmpoxu mabauyvr M. LlImugens, ucnonvsys nousmue cmenenu. Ymo unmepecrozo
mol 3ameyaewns? Ilonpobyi 06vacHUmMb Mexanusm pabomvl GbIVUCTUMENbHOU MAbIUYbI, ONUPAACH HA
u38ecmmubvle CeOUCMBA CmeneHell.
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3 TTonymika — APEBHsIs pPyCccKasi MOHETA, PaBHAs Y4 KOMEHKH.



