AMNON/NTIOHUNA NEPICKUN



Poannca B lNeprax, 8 Manon Asmn. O BpemeHu
ero HU3HU MMerTCA NPOTUBOPEUYMBLIE
CBMAOeTeNnbCTBa.

HekoTopble wnccnegosatenn NOAAratoT, YTo OH
poaunca okono 260 r. Ao H.3., Apyrue cmewlatoT
3TY AATy Ha Tpu gecatmnetna. OQHAKO MMeEIoTCA
OCHOBAHMA CYUTATb, YTO OKOAO0 190 r. 4O H.3. OH
eLle bbin KUB.

Okono 235-225 po H.3. yynnca y EBgema
[Mepramckoro B 3dece, 3aTtem - nepee3n B
AnekcaHaputo, yueba B MycenoHe.

OKono 210 po H.3. — pacuBeT TBOPYECTBa,
npenogaBaHne MmaTeMaTUKMN B AneKcaHapuu.

[lo3)xe nepeexan B [lepram, roe B ropoacKowu
bubnunoteke xpaHmnocb Ao 200 Tbicay cBUTKOB. (1o
KOJIMYEeCTBY PYKOMUCEM OHa YCTynajaa /uvub
AnekcaHapumnckom bnbnmnorteke.



Tpyabl EBKAMAa 1 Apxumena LUMPOKO U3BECTHbI, MHOTO Nepesoaos.
[Tpo ANOANOHMA 3TOrO CKa3aTb HeNb3A: NepeBoabl — KpauHe peaKo, vaule —
nepeckasbl.

N3BECTHO, YTO B CBOMX MepPBbIX Hay4yHbIX paboTax Mo acCTPOHOMMUMN,
4yTobbl NpeacTasuTb BMAMMOe aABuKeHue ConHua U naaHeT, AnoNNOHUN
BBEN 3NUYUKAbLI U 3KcueHmpuyeckue OKpydHocmu. Ha ocHoBe 3Tou
Teopun Knasgum MNtonemen nocTpomna reoUueHTPUYECKYIO KapTUHY mupa. B
ero «Anbmarecte» ecTb uutata u3 ANOANOHUA — eOUHCMBEHHbIU
coxpaHuswulica ppazmeHm e20 aCmMpoHOMUYECKO020 MpaKmama.

[10 MHEHWID HEeKOTOpPbIX WUCTOPUKOB, MEPBYIO TEOpUKD 3SNULMKNOB
nocTtpounnun eweé nudaropenupl B V Beke A0 H. 3.



ANUUMKN — TMOHATUE, MNCNONb3YyEMOE
No3*e U B CPEeAHEBEKOBbIX Teopuax
ABuXeHna  nnaHetr. CornacHo  3TOM
MOJENN, NNaHeTa PaBHOMEPHO ABUXKeTcA
No  MaJZIOMy  Kpyry, Ha3blBaemomy
SNUUMKAOM, UEHTP KOTOpPOro, B CBOIO
oyepeab, ABUKETCA NO HonbLIOMY KpPYry,
KOTOpPbIN Ha3blBaeTcA aedepeHToM. (

JKCUEHTPUKA B  aCTpOHOMUMU
BCNoOMoOraTte/ibHasA OKPYXHOCTb B
reoueHTPUYECKON CcUCcTemMe MmMupa ANA
npeactaBaeHna roaoBoro  obpauweHus
ConHua BOKpYr 3em/in C MNOMOLLbIO
ABUXEHUA NO OKPYXKHOCTU C NOCTOAHHOM Lo T
YI10OBOW CKOPOCTbIO.




(3

CoyemaHue dsuxceHuUl nNo 3anNUyuKny u
oegepeHmy, npusooaujee K 08UXHCeHUIO
CosHYya no aKcyeHmMpu4ecKomy Kpyay.

Ob603Ha4YeHusA:
T — 3emns (ueHmp degepeHma),
S — CosnHue,
P — ueHmp anuuukna,
O — ueHmMp saKkcueHmpukKu
(pe3ynomupyroweti opbumer ConHya).

lpu dsuxceHuu ConHya ompe3sxku SP u OT
gce20a rapassnesnbHsl.

HepaBHOmepHOCTb ABuKeHuAa ConHua no
skAnnTuKe (BMaAMMbIN nyTb ConHUa B TeEYEHUE
roga) obbACHANACL TEM, YTO OHO ABUMKETCA
(paBHOMEPHO) MO  3KCUEHTPUKE,  LEHTP
KOTOPOMW He coBMnagaeT c 3eMnen.



1.

EQuHcmeeHHoe u3 covyuHeHuli AnoanoHus, coxpa- |
Husweecqa 00 Hawux OHel: nepsbie 4 KHu2u — £y
fo-2peyecKu, ewe mpu — mosibKo 8 apabcKom
rnepesooe, 80CbMaA ymepAHa.

2.

MATEMATUYHECKUE PABOTbI AMOJI/IOHUA
(ynomuHaet MNann AnekcaHapumncKmim IV B. H.9.)
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«O BcTaBKax» (Aan cBoto KnaccnudpumKkaumio

3334, peLlaemMblX C MOMOLLbIO BCTaBOK)

«O HeynopA[o04YEeHHbIX UPPALMUOHANIBHOCTAXY Cobeal
«O cnUpanbHbIX AMHUAX» HA NOBEPXHOCTU V. o |
(o Helt ynomuHaet Mpokna (V B. H.3.)) LAY .

«O KacaHUM»: Yepes faHHble TPM TOYKM MPOBECTU OKPYKHOCTb, Kacarom,yrocsl
KaXKO0W U3 TPexX NPAMbIX UM OKPYHKHOCTEN.

«O NNOCKUX reOMeTpPUUYECKMX MecTax» (paccmaTpuBan npeobpasoBaHme
NIOCKOCTU B cebsl, Npu KOTOPOM NMPAMbIE NEPEXOAAT B MPAMbIE, OKPYKHOCTU — B
OKPYKHOCTH) n ap.

s



KoHMYyeckne ceyeHMA BO3HWUK/IM B pe3y/ibTaTe MNOMNbITOK PELWNUTb 33434y
yaBOeHUs Kyba.

YuyeHuk EBgoKkca MeHexm (IV B. A0 H.3.) paccmoTpen cevyeHua KOHYCOB
BpaweHna. Takoe npeacTtaBfeHMe  rapaHTUPYET  CYLECTBOBAaHWE U
HenpPepbIBHOCTb onpeaenaemMblX KPUBbIX. 2

TaKXe OH Ha4a/1 CTPOUTb TeOPUIo
C MOMOL,bIO CUMNTOMOB KPUBbIX,
cHOPMYNNPOBAHHbIX B C/IOBECHO-
reomeTpuyeckon popme.

Hanpumep, ana napabonsi:
«Keadpam Ha nosyxopoe 8 KaXOoU MoYKe ocu paseH
MPAMOY20/1bHUKY HO CO0OMB8emcmayrouem ompe3Ke
ouamempa U HEKOmMopom rnoCMoSHHOM OMPE3Ke».

B coBpemeHHbIx 0603HaueHunax: KM? = 2P0 - PK
wim - x4 = 2py.




BbiBOA cmmnToma napabonbl y MeHexma

o) Myctb ABO — Teno BpalleHna paBHobeapeHHoro
NPAMOYro/1IbHOro TPeyro/ibHMUKa BOKPYr KaTeTa,
PMK — ceyeHMne KOHYyCa NNOCKOCTbIO,
nepneHanKynapHon obpasytouwen: PK 1 BO

1. ®Pukcmpyem Touky P : nyctb OP =p

2. PaccmoTpum nonoBUHY Xopabl CEYEHUS B
_________ y OCHOBaHWM KOHycCa: A K 3

. KM? = AK - KB (*) |
M
3. [MpoBeaem npamyto PP’ napannenbHyto BA, Toraa

AK = PP’ = p 2 (n3 aAPOP’)
4. W3 aKPB runoteHy3a KB = KP /2

5. TMopactasnaa B (*), nony4yaem CUMNTOM «cevyeHus rnpAamMoy20/1bHO20 KOHYca
epaweHus» KM? = 2P0 - PK . O6o03Hauns KM yepes x u PK yepe3 y,
nonyyaem ypasHeHue napabonbl B Buge x2 = 2py.




NpeawecTtBeHHUKU ANONNOHUA

1. lloche MeHexma MHOrmMe reomeTpbl 3aHMMA/IUCb KOHUYECKUMMU
cCeyeHUnAMMU.

Mo cnosam [Manna AnekcaHapumnckoro (VII KHura «MaTemaTmyeckou
KONITEKLUUNR):

2. Crapwun coBpemeHHUK EBKanpga Apucten Hanucan «TenecHble
reomeTpuyeckme mecta» (5 KHur);

3. EBKAnA Hanucan 4 KHUMM O KOHUYECKUX CeyeHUAX, KOTopble BOLUIN B
TpaKTaT ANOANOHMA.

NccnepoBatenm YNOMUHALIOT U APYrUx npealecTtBeHHUKOB ANONN0OHUS.



«KoHunuyeckue ceyeHuna» AnonnoHwud

— B KOpHe npeobpa3oBaHa CyLEecTBOBABLUAA A0 HEro TeEOPUA KOHUYECKUX
CEeYEHMN: KpUBbIE pPACCMATPUBAIOTCA OOWMM crnocobom B KOCOYrosbHOM
cucteme KoopauHar (ntobon anameTp + KacatenbHas);

— b6e3 anrebpanyeckon CMMBOIMKKN, Be3 HYNA U OTPULATENbHbIX BENNYUH
1aHA 3aKOHYEHHaA TeopuA KPMBbIX 2-ro NopaaKa;

— KJaccuPUKauMA KpuBbIX anrebpavyeckas: BBeaeHa obuienpuHATanA
TepmuHonorua (napabona, rmnepbona, snaunc v T1.n.); Ana obocHOBaAHMUA
3aKOHHOCTM [A0Ka3biBaeTcA MHBAPUAHTHOCTb BMAA YPAaBHEHUSA OTHOCUTE/IbHO
CUCTEMbI KOOPAMHAT;

— pa3paboTaHbl HOBblE reOMETPUYECKNE METOAbl, OTHOCALLMECA CenYac K
aHaNNTNYECKOMW, addUHHOWN, NPOEKTUBHOMN, KOH$OPMHOM 7
andpdpepeHUManbHOU reomeTpun;

— BCE J0Kas3aTe/ibCTBa — reometpuyeckue! Bbicwiaa TOYKa pa3BUTUA
reomeTpuyecKkomn anrebpol. [lepeBos Ha anrebpanyeckmm a3biK Tosibko B XVII
B. (dekapt, ®epma). B «Mamemamuyeckux Ha4yanax Hamypguaocogpuu»
HbIOTOH NONb3yeTCA reoMeTPUYECKUM A3bIKOM ANONNOHUA, a He [leKapTa!




APOLLONII PERGAT
CONICORUM

LIBRI OCTO,
ET

SERENI ANTISSENSIS
DE SECTIONE

CYLINDRI & CONI

LIBRI DTJO,

0XO0ONIAE,
E Twearro Seerponiawe, An. Dem wmocex

KHuru I=1lll nocnaHbl EBAemy lNepramcrkomy.

KHurm IV=VII nocnaHbl ATtTany, yyeHuky EBaema B
[leprame.
KHura  VIII  yTepAaHa. [lbiTaancb  BOCCTAHOBWUTDL

PA3/INYHbIE MAaTEMATUKMU:
— WU6H anb-Xancam (965— okono 1040);
— 3amyHa lNannen (1656-1742) 8 1710;
— 6e3bIMAAHHbIM aBTOP MEPBOro NAaTUHCKOro rnepesoja

(KHUrM 1-4 — c rpedyeckoro, KHUrM 5-7 — c apabckon
pykonucu Cabuta noH Koppbi).

Pyccknu nepesopg . ArognHckoro 1m KHUIM caenaH B
1928 r. U n3paH B «M3secmusax Cesepo-Kaska3ckozo 2oc.
YHusepcumema» + 20 npepnoxeHmn B 2004 r. B KHUre:
Po3eHgenoo b.A. AnonnoHunu MNeprckmim.

2019: AnonnoHunit Meprcknin. KoHudveckne cevyeHua. Kuurm 1-4 / TMop
pepakumen A.A. Nandpéposa u C.B. Kupbarbesa. M.: lOctnumHdopm, 2019.



B KHure | npuBogATcA onpeaeneHms u ypaBHEHUsa («CUMMIMOoOMbI»)
KOHUYECKUX CEYEHUN.

B nocneaytowem nsnoxeHmnn (KHuru ll—IV) BbiacHAIOTCA cBOMCTBA 0CODObIX
TOYEK N JIMHUW, CBA3AHHbLIX C MUccneayemon Kpusoun: (POKYycoB, aCMMNTOT,
NONKOCOB W MNONAP, MNEPeyncnaroTca WX CBOWCTBA, [AOKa3bIBAETCA, YTO
KOHUYECKMe ceyeHUAa MOTyT nepecekatbca He b6onee yem B 4 TOYKaX,
NOACHAETCA, KaK CTPOUTb KacaTesibHble K 3TUM KpPWBbIM, ONpeaenstTcs
naowaamn cermeHToB u ap.

B npeancnosun AnonnoHuin coobuiaet, yto, HaumHana ¢ Il kHueu, 60nbwasn
Yyacmoe meopem A8aAAI0Mca HoebiMu. Bcero B paboTe 387 Teopem.

V KHUra: TeopruAa HOPpManeu u 3BONIOT A1 KOHUYECKUX CEYEHUI, 3aa4M Ha
MaKCUMYM U MUHUMYM.

VI KHura: Teopma noaobuma KOHNYECKUX CEYEHUA.

B VIl-u (1, sBnammo, B VIlI-U) KHUre npmBogAaTcA 3HAMEHMUTbIE TEOPEMDI
AMNONNOHNA O COMPAXKEHHbIX AMAaMeTpax W pa3HOoOobpasHbie NPUNOKEHUA
TEOPUMN K TEOMETPUYECKMM 3a4a4aM.




3namnc MNapa6ona MMnep6ona AnonnoHnn faer
S OBLLUEE

ONPEAENEHMUE:

1. KpyroBow KOHyC —
NPOWN3BOIbHbIN.

2. [1ByXNONOCTHOU

jE g (cnepoBaTenbHO,

- ‘\a_-} / : paccmaTpuBaeT
Q\/ ’ O\ ’ NBe BETBY

2 - runepbonbl).

--------------------------------------------- 3. CeyeHun
/i‘f s S - NpoBOAATCA NOA
" B < A ‘F NHOObIM YoM K
a obpa3syouen.

XP +XF=2a XF=p(X,d) | XF,—XF,|=2a



b./1. BaH Oep BapodeH. NpobyKpatowanca HayKa:

«Uepmericu Anonnonus cocmosm u3z 08yxX HEOOUHAKOBBLIX Yacmell. MONCHO
Obllo Obl Oadice 2080pUMb O UYepmedce 2eoOMempUuyecKkoM U Yepmedice
aneeopauyeckKom.

K 2eomempuueckomy uepmesicy omHOCAMCA. KOHUUECKOe cedeHue, 8
KOMOpoM, COOCMBEHHO 2080ps, U 3aKA0Uaemcs 6Csi Cymb, cucmema
KOCOY20JbHbIX Ocell, abcyucca X u opounamay.

Anzeopauueckuit  uepmedic - Oyoem  yice  He  KOCOY2OAbHbIM, d
NPAMOY20JIbHLIM, OH Odem ajleeopaudeckoe COOmHouleHue mexcoy a, P, X u'y.

llnowaou, komopuwie 8 daHHOM Clyuae NPUKIAOBIBAIOMC UIU OMHUMAIOMCA,
COOMBEMCMEYIOM YJeHAM YPABHEHUSA COBPEMEHHOU AHAAUMUYECKOU 2eOMeMPUl,
a e6ce anzedpauueckue npeooOPA36aAHUs, KOMOpble Mbl NPOU3BOOUM HAO
ypasHeHuem, 00Kazvlearomcesa y Anonnonua zeomempuuecku.

IIpu smom x00 paccyxcoenuil 56a1emcs 6NONHE aAN2eOPAUdecKuM, U OH
20pa3oo Oojiee COBPEeMEHEeH, YeM MOMNCHO Obllo Obl 3aKIOUUMb U3 3ANYMAHHOU
2eoMempudecKol QopmMynuposKuy.



«Ecnu xonyc nepeceuern niockocmvio no ocu
U nepeceyen 0py2oil NiI0CKOCHbIO, KOMopas
nepecexkaem OCHOBAHUE KOHYCA NO NPSMOL,
NepneHOUKVISAPHOU K OCHOBAHUIO MPe)20/ibHUKA
no ocu, U eciu, Kpome moao, ouamemp ce4eHusl
napaineiern mou uiu opy2ou u3 08yxX CHMOpPOH
Mmpey2oibHUKA N0 OCU, MO BCAKASL NPAMAAL,
KOMopasi NPOBOOUMCS. 0N CeYeHusi KOHYCd
napaiieiviHo  obwiemy — ceueHuro - mexyujell
NIOCKOCMU U OCHOBAHUSL KOHYCA 00 ouamempa, 63amasn 6 Keaopame, Oyoem
PAaBHA NPAMOY20TIbHUKY, 3aKIIOYEHHOM) NPSMO U3 ouamempa, ompe3aHHo20 om
Hee 00 BepUlUHbl Ce4eHUsl, U HEeKOMOpOU Opy20u NpsSMOU, KOMopas umeem K
NPSMOU, B3MOU  MedHcOy Y2loM KOHYCAd U BEPUIUHOU CEYeHUs, MAaKoe
OMHOUIEHUE, KaKoe Keaopam OCHOBAHUS MPEY2olbHUKA NO OCU UMeem K
NPSIMOY2ONIbHUKY, 3AKJIIOYEHHOM) MeNCOY OCMANbHbIMU O08YMSL CHOPOHAMU
mpey2osibHUKA. Taxoe ceuenue Hazvieaemcst napadonoil .




[loche cTepeomeTpuyeckoro onpeaeneHna AnNoNNoOHUM AaeT  BblBOA,

CMMMTOMOB, Knaccuduumpysa noaydyeHHble KpuBbie N0 BUAY onpeaenatowero ux
YPaBHEHUA — TOYKA 3PEeHMUsl, CBOMUCTBEHHAA aHa/IMTUYECKOM reomeTpuun. B

COBpeMeHHbIX 0603HayeHuAx: NycTb @ — AJIMHA AuameTpa, 2p — AJMHA

napameTpa ceyeHus, Torqa  napabona y? = 2px,
3INAUNC y? = Zx(Za — ),
runepbona Y2 = Zx(Za + x).

2p £ /'-F iy




B nocneaywowmx KHUrax AnonnoHUn nepexoauTt B ApPyrme CUCTEMbI
KOOpAWHAT, JAa)e KOCOyrosibHble (aAmnameTp + KacatenbHana). [AnA
obocHOBaHUA 3aKOHHOCTU npeanoXeHHOM anrebpanyeckomn
Knaccudukaumm Kpmsbix ANONNOHUN AOKA3blBAET, YTO BUA YPAaBHEHUA He
MeHAeTCcA npu Bbibope Apyroro AnameTpa MU CONPSAXKEHHOW C HUM XOPApbI,
T.€. MUHBAPMAHTEH OTHOCUTE/IbHO NPeobpa3oBaHUA CUCTEMbI KOOPAMHAT. ITY
MbIC/1b NO3XKe pa3Bua . KnenH B «3pnaHreHckom nporpamme» (1872 r.)

Take ANONNOHMM [OO0Ka3bIBAET, 4YTO KpuBble MeHexma — 4YacCTHbIN
cCny4aM, Korga AMameTp neprneHanKynapeH conpsxKeHHoM xopae.

K coxaneHutio, mMmeToabl MUCCAeAO0BAaHUA KPUBDLIX, CO34aHHbIE
AnonnoHuem, B APEBHOCTU HE NOJYYUAN PA3BUTUA, XOTA BMNJIOTb A0 Ha4ana
V B. H.3. ero Tpyabl U3y4yasIMCb U KOMMEHTUPOBaAMUCb. CamMn KOHUYecKue
ceYeHUss NPUMEHANNCL NULLb ANA PeleHns U UccnesoBaHUA Kybnyeckux
ypaBHeHUN. [eomeTpuyecKas anrebpa K sTomy BpeMeHU CTana CAeprKMBaTb
Pa3BUTUE MATEMATUKMW.




K TOMy Ke —

«Anonnonuii 6upmyo3Ho eraoeenm 2eoMempuyecKkou an2edpoil, HO He

MeHee BUPMYO3HO yMeem CKPbleamb C80U NePBOHAYATbHBLIU X00 MblClel.
H3-3a 3mo2o-mo e2o KHu2y u mpyoHo HOHUMAMD:

paccyofcéenuﬂ ec0 JJjlecdHmMHbl U KPUCMATIbHO ACHblI, HO UmoO e2co

NpUBEI0 UMEHHO K MAKUM PACCYHCOCHUIM, A He K UHbIM KaAKUM-HUOYOb, —
00 3MOM MOINCHO UL 002A0bIBAMBCA. )

b./1. BaH Oep BapodeH. MNpobyxaatowanca HaykKa.



MeToabl AnonnoHnAa HamHoro onepeaunu csoe spema. oyt 2000 nert
OHM OCTaBa/UCb «4YUCTOM HAYKOM», KOTOPYHD MOXHO Oblio 6bl Ha3BaTb
«OTOPBAHHOWM OT XU3HU». B HUX MOKHO HAUTU MHOTOYUCNEHHbIE NMPOObpPa3bI
bonee NO34HUX AOCTUMEHUM PaA3/IMYHbIX 0bacTeEM MaTeMATUKN — anrebpbi,
aHaIMTUYECKOMN, NPOEKTUBHOM reomeTpummu 7 MecTamu Aaxke
andpdpepeHUnanbHON reomeTpun.

Bo3poxaeHue naen Anonnonusa Hactynuno B XVII B. B pabortax [lekapTa,
depma, HotoToHa. Camoe WMpoKoe NpUMeEHEHNE TEOPUA KOHUYECKUX CEYEHUN
noayynsia B MexXxaHuKke n aCTpPOHOMMUMN.

NoraHH Kennep (1571-1630) ycTaHOBW/, YTO NNAHETblI HALUEN CONHEYHOM
CUCTEMDbI ABUXKYTCA MO 3AAUNCAM, B OAHOM M3 POKYCOB KOTOPbIX HAXOAUTCH
ConHue.

fanmneo Tlanunenn (1564-1642) noKasan, 4YTO KameHb, OPOLIEHHbIN
HaAaKNOHHO K TOPM3OHTY, JAeTUT no napabone, ecan He y4YUTbIBATH
CONPOTMUBAEHNA BO34YXa.

B 3akoHe bouna-Mapuorra (1662, 1676), cornacHoO KOTOpOMY AaB/eHUe
rasa obpaTtHO NponopuUMUOHA/IbHO ero 06 bEMY NPU NOCTOAHHOM TemnepaType,
rpadrKOM 3TON 3aBUCUMOCTM ABASAETCA rmnepbona.



HenocpeacreeHHO onMpaAacb Ha pe3ynbtaTbl AnonnoHua, B 80-x roaax
XVIl 8. UcaaK HblOTOH co31an cBOM 3HameHUTble “MaTemaTnyeckme Havyana
HaTypanbHOU dunocopumn”.

O panbHenwem BO3PaCTaHUM UX POJIM KaK B «4YUCTOU» HAyKe, TaK U B
NPUNOXKEHNAX Heyero WU TroBOPUTb, HO [/laBHOe BCE-TaKM — I3TO Ta
UCKNIOYNUTENbHO BaXXHaA poab, KOTOpyk OHWU cbirpann B XVII B. npu
BO3HMKHOBEHWUN COBPEeMEHHbIX TOYHbIX HaVYK.

[oBOpA 0 Kennepe, 3HAMEHUTbIN y4eHbin XX BeKa A. INHLWITENH NUCan:

“K socxuweHuw rneped smum  3amMeyamesibHbIM  4es1086eKOM
dobasnaemca ewe OOHO 4yyscmseo esocxuweHua u 671020208eHUA, HO
OMHOCAWEeeca He K YesioBeKYy, a4 K 3a20004YHOU 2apMOHUU npupoosl, 8
KOmopoU Mbl pOHCOEHbI.

Ewe 6 OpesHocmu aA0O0U npudymanu Kpusele, Komopole
coomeemcmeayrom npocmeldwum 30dKoHam. Hapady ¢ npamou u
OKPYHCHOCMbIO cpedu HUX bbinu anaunc u 2unepbona.

[locnedHue Mol 8UOUM peasiu308aHHbIMU 8 opbumax HebecHbIX mes, 80
B8CAKOM Ca1yyYae ¢ xopowum ripubauxceHuem”,




