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Annotation. Based on the new paradigm of universal design and social ecology, the article deals with a
complex of aspects regarding the spatial organization of a continuous unobstructed living environment for people
with special needs (wheelchairs, seniors and other persons with disabilities).

AHoTtanis. Ha ocHOBI HOBOi MapaJurMH YHIBepCaJbHOIO JW3aifHy Ta COLIaJIbHOI €KOJOrii B CTaTTi

PO3IIISANAETECST KOMIUICKC AacleKTiB IOJ0 IPOCTOPOBOi oprasizarii

Oe3rnepepBHOTO  OE3MEePEIIKOTHOTO

CepelOBHUINA KUTTESUTFHOCTI U JTIONei 3 ocoOnmBUMHU mOTpebaMu (iHBaNIiB Ha Bi3KaX, JNITHIX JIFOJEH Ta

1HIAX 0ci0 3 OOMEKECHUMHU (PI3HIHUMHI MOKITHBOCTSIMH).

Keywords: vital environment, low-mobility population groups, persons with disabilities, universal design,

architectural space.

Kniouosi crosa: cepedosuwye jcummeOisioHOCmi, MATOMOOINbHI SPYRU HACENEHHS, 0CoOU 3 0OMENCeHUMU
QIBUUHUMU MOJCIUBOCMAMU, YHIBEPCAbHUL OU3ALH, APXIMEKMYPHUL POCIIp.

Beryn. [HBamigHicTh SK  coLliaJibHE — SIBUIIE
npuTaMaHHa KOXHIM gepxkasi. B VYkpaini e
MOMINOIIOEThCA  Yepe3 JOCUTh TSDKKMH CydacHUil
COIAJIBHO-TIONITHYHUI cTaH. JIroasaIM 3 0OMEXEHUMHA
MOJKJIMBOCTSIMH Hapa3i BakKKo 30epirati sik 340poB's,
Tak 1 comianbHy He3alexHicTe. HesBaxaroun Ha
HasBHICTH CHEHIATBHOTO JIEPKABHOTO HOPMATHBHOTO
mokymenty (ABH B.2.2-40:2019. [Hxm03uBHICTR
OymiBens 1 criopyn), pealibHa CUTYAIlisl MO0 BTLICHHS
HOPMATHUBHHUX MO3WIIHA Y NPAKTHKY apXiTEKTYPHOTO
MPOCKTYBAHHs, a TAKOXK 1X YITKOrO JOTPUMAHHS MPHU
3BEJICHHI 00’€KTiB € B YKpaiHi BKpali HeraTHBHA.
HemocraTHsi KiNbKICTh 1 HH3bKA SIKICTh CEPBICIB IS
MaJIOMOOUTEHUX Ipym HaceneHHs (nam MI'H) ctBoproe
Oap'epu 1151 TOBHOT iHTErpawii 10 CYyCHUIBHOTO KHUTTSI
[1-4]. Oco6w 3 iHBaNIJHICTIO B CBOEMY TTOBCSKICHHOMY
JKUTTI  MalOTh  BEIMYE3HY KIJIBKICTH  MPOOIeM:
HEIOCTYIHICTh  IMyOJNIYHUX  OCEpenKiB  depe3
BiJICYTHICTh HaHIYCIB, IiTHOMHUKIB, TIQTIB Y MICIIIX
mepenajay piBHIB MOBEpXHi; Opak  BiIMOBIIHUX
TPaHCIIOPTHHUX 3aCc00iB; HE3aIOBIIbHA SKICTh CHCTEMHU
OXOpPOHH  370pOB'S;  HeOakaHHS  POOOTOAABIIB
MpaneBIaTOByBaTH IHBaJTiiB; HEJIOCTaTHS
JIOCTYIHICTh OCBITH TOINO). TakMM YHUHOM, iHBaJiaH
TOCTPO BiAYyBaIOTh MPOCTOPOBI, COIIajbHI Ta IHIII
MepPeIKoan B 0araTbox cdepax KHUTTH, 0 TPU3BOIUTH
JIo e Oimpiroro oOMexxeHHs 1X MoximBocted. 1106
3MIHUTH CHTyalito, MOTpiOHI HOBI KOMIUIEKCHI
MiIXOH Ta BiIPAIIOBAHHS HOBOI ITapaUrMu, METOIO

Kol € 3a0e3NeueHHs] JTOCTYMHOCTI HaBKOJMIIHBOTO
Cepe/IoBHINlA,  TPAaHCIOPTY,  MEOUYHOi  cdepw,
peaOimiTalliiHUX IOCAYT, OCBITH, 3alHATOCTI Ta
MpaleBIAITyBaHHS JIIOJSH 3 I1HBaJiAHICTIO, TOOTO

BTIJICHHS  CBITOBOi  KOHICMIII «yHIBEpPCaJIbHOTO
IU3aiiHy» B OPaKkTHYHY  JiSUTbHICTH,  30KpeMa
apxitexTypHy [6,14].

AHasiz momepeaHix  gocaimkenb. ['pyma

BiHHUIBbKUX BueHUX (["apHara B. JI., Kyuepenko JI. B.,
[ettopenko JI. T1.) npoBena HaykoBWil aHami3 3aiist
BU3HAYEHHS MOTPed MaJOMOOIIBHUX TPYI HACEJICHHS
3 ypaxyBaHHSIM  pEriOHAIPHHUX  OCOOJHBOCTEH.
Pesynbrat, BuKIageHi B cratTi «JlocmimKeHHs
MICBKOTO CepeloBHINA JUIS MaJOMOOUIBHUX TPyl
HaceJIeHHs», IiKaBi Ta KOPHCHI 3 OISy Ha
KOHKPETHU3AIif0 JOKAIBHUX BHMOT I[OJI0 JAOCTYITHOTO
cepenoBuma (I"'aprara B. JI. Ta in.., 2015 [11]).

Hectreperko B. B. y HaykoBoMy IOCTiIKECHHI
«Epronomiusi TIPUHINTIH yJIOCKOHAJICHHS
apXiTEeKTypH 3aKJa/liB BUIOi OCBITH aJlallTOBAHUX 10
moJiel 3 00OMeXeHUMH (DI3UIHUMHU MOMITUBOCTSIMUY
BHCBITNIIOE  TeMy (YHKIIOHAJIHHO-TEXHOIOTIIHOTO
apXiTEKTypHOTO CEePEeJIOBHINA 3aKIJIafiB BUIIOI OCBITH,
AKi 3a0e3meuyroTh JOCTYMHICTh JUIS  CTYJCHTIB-
iHBaJi/liB Ha OCHOBI EProOHOMIYHHMX MiIXOJiB 3
ypaxyBaHHSM CY4aCHHX BHUMOI JIO0 OCBITHBOTO
npouecy. Lle € rikaBUM MUTaHHSAM 3 OTJIS Y HAa BUMOTH
VHIBEpPCAILHOTO JM3aiHy Ta HOBI THITOJIOTIYHI ITiIX0I1
(Hectepenko B. B., 2019 [13]).
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V kinbkox myOmikamisx [ocrak I'. C. po3rnsHyna
aKTyaJbHi Ta  BaXJIMBI  IHTaHHS  BIJHOCHO
MicTOOYIIBHUX aCIIeKTIB 0e3nepenKoHoro
cepenoBumma [16-18]. Hagami BOHM  3HAWILIH
BIJOOpaXCHHS Yy JAHMCEPTAIifHOMY JOCIIiDKCHHI
«MicToOyniBHI npuHIMIK GopMyBaHHs 06e30ap’ €pHUX
MPOCTOPIB B CTPYKTYpPi CY9acHOTO MicCTay, B SIKOMY
aBTOpka  copMmyiioBajla  OCHOBHI  IPHHIIHAIH
(hopmyBaHHs O€3MEPEIKOTHOTO MICHKOTO IPOCTOPY Ta
MpeICTaBWIa BIAMOBIIHY METONWMKY Ta MOZETH
MapuIpyTy MaJOMOOUTBHHX TPYIl HACEICHHS B MeXax
MmicTa 3 HOr0  OCHOBHUMH  IUIAaHyBaJIbHUMH
xapakrepuctukami (Iocrak I'. C., 2015 [18]).

PesyabTaT Ta o0rosopenns. Hosa napagurma
CTBOPEHHS Oe3rnepepBHOTO 0e3IepeIKoJHOro
cepelioBUINa Tmepenadadae HEOOXIAHICTH BUKOHAHHSI
MIEBHUX 3aBJ/IaHb:

- BU3HAYCHHS COLaJIbHO-TIPOCTOPOBHX,
MiCTOOYAiBHUX, (yHKI1OHATFHO-TUTAHYBaJIbHAX,
TPaHCHOPTHUX Ta IHIIMX BUMOT IIOAO TOCTYITHOCTI
CepelOBUINA  JKUTTENISUIBHOCTI IS JIOmeH 3
oOMexeHUMH (HiI3TIHIMHU MOYKITUBOCTSIMI,

- po3poOKa TPHWHIUMIB 1 TPUHOMIB MPAKTHIHOT
opraHizauii MicTOOYJIBHHX TIPOCTOpPIB — MICBKOT
iHQpacTpyKTypu B IIJIOMY, a TaKOX OKPEMHX
THUIIOJIOTIYHUX IPOCTOPIB Ta €JEMEHTIB. 30Kpema
MIIIOX1JHO-TPAHCIIOPTHOTO CEPEIOBHIIIA;

- (QopmyBaHHS paliOHaNBHUX AapXiTEKTypHO-
TUIAaHYBaJIbHUX 1 KOHCTPYKTUBHHX PillleHb XUTIOBHX 1

TPOMAICBKUX OO0’€KTIB HAa  OCHOBI  KOHIICTIIii
«YHIBEPCAIBLHOTO JH3aiHY».

VHiBepcanmpHUi Iu3aitH apXITEeKTypHOTO
cepeloBUINa Tependadae KOMIDIEKC 3aXOJiB IIOIO0
3a0e3nedeHHs APXITEeKTYPHUMHI 3acobamMu
JIOCTYITHOCTI, YHIBEpCaJIbHOCTI, €KOJIOTIYHOT
JIOIITIBHOCTI CepeIOBHUINA JIOJCHKOI AisutbHOCTI [6,8].
HoctynHicTb cepelloBHUIIa - e MOBHA
Oe3nepenKoHICTh nepeMilleHHs TEPUTOPIEIO

HACEeJIEHOTO MYHKTY 3 YypaxyBaHHSM MOJXKIJIHBOCTI
BUKOPHUCTAHHS IHBAJIIIHOTO Bi3Ka, TOOTO YCYHEHHs
Gap'epiB Ha NUIAXY BiJ JKUTIOBOTO oOcepeaxy (3

KBapTUpU 4M OYyIMHKY) A0 OyIb-SKOTO eJeMEeHTa

MiCBKOT 200 CenmuIHOT iHYPACTPYKTYPH.
VYHiBEpCaIBHICTh CEPElIOBHINA 3 ypaxyBaHHAM

Bumor MI'H nepenbauae: HeoOXifHICTH BpaxyBaHHS

CPrOHOMIYHMX BHMOT 1 THUIIOJOTIYHHX 3aKOHIB
(¢bopMyBaHHS;  ONTHMAIBHICTH  CBITJIOBOTO  Ta
KONIPHOTO  pPEXHMIB;  TEXHIYHy  JIOCKOHAIICTh

€JIEMEHTIB O0OJalmITYyBaHHS BHYTPIIIHEOTO IIPOCTOPY
BCIX apXiTeKTypHHX 00’ekTiB (MeOxiB, oOmamHaHHS,
MIPEIMETIB OTIOPSIKEHHS TOIIO).

JocTymmHe  cepemoBHINE  KUTTENISTIBHOCTI 3
OTJSITy Ha TO3WINI COIalbHOI eKoJIoTii  Mae
BIJINIOBIJJaTH KOMIUIEKCY BHMOT IIOJ0 3a0e3MeueHHs
¢bisuaHOTO 310pOB's Ta AylIeBHOI piBHOBaru [6,19]:

- (opMyBaHHSI NEPCOHAJIBHUX MPOCTOPIB 3
ypaxyBaHHSIM pPaJiyciB JOCSHKHOCTI 1 XapaKTEPUCTUK
ONITUMAJIEHOTO TIOJIS 30pY;

- BUKOPHCTAHHS €KOJIOTTYHO
KOHCTPYKIIHHO-03100I0BAIEHUX MaTepiajis;

- BpaxXyBaHHS KOJIbOPOCIIPUHHSTTS B CEPEAOBHIII

YHUCTHUX

BIIOBITHO bi (o) cnenniTHIX ocoOmBoOCTEN
KOPHCTYBadiB,

- (¢opMyBaHHI ONTHUMAIFHOTO  CBITJIOBOTO
CEPEIOBHUIIA;

- BpaxyBaHHS ICHXOJIOTIYHHUX OCOOJIMBOCTEH
IHBaJII 1iB 11010 CIIPUUHSTTSA €CTETUYHHX

0COOJMBOCTEH apXITEKTYPHOTO CEPEIOBHUINA;

- iHpopMariiiHa JOCTaTHICTb.

BukoHanHs 1MX BHMOT Oyae  CHOPHSTU
MIEPETBOPEHHIO arPECUBHOTO JOBKIIUISA B CEPEIOBHIIIE,
10 IOTIOMAara€ BIKHTH i 30eperT MOACHKY TiTHICTh Y
Oyxap-siKkili cuTyarii. BomHouac cepenoBuiie, mpuiaTHe
it MI'H, € onTUManbHEM TakoX 1 JUIS MPAKTUIHO
310poBUX Jrojed. ToMy MOXKHa CTBEpIXKYBAaTH, IO
MPAaKTUYHE 3aCTOCYBaHHS MPHUHIUINB Ta MPHIAOMIB
YHIBEpCAIbHOTO IU3aifHy CTaHEe OCHOBOIO BTIJICHHS
COIIaJIbHOT C€KOJIOril y B3aEMOBITHOCHHHA B CHCTEMI
«IHBAIJI-CePEIOBHUINE-CYCIITLCTBOY [7,12].

Ha pucynkax 1-3  HaBezmeHo
3aCTOCYBaHHS YHIBEPCAIBHOTO TU3aiHY.

MpUKIaan

Puc.1. Aeponopm Bankysepa, Kanaoa — euenso 306ni ma nanoyc 6 cepeouni
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Ha ocHoBi anamizy BITYM3HSHOI Ta 3apyOiKHOI
MpPaKTUKU (dopmyBaHHs 6e3nepemkoHoro
CepellOBUINA, a caMe IPOEKTyBaHHS, OYZIiBHUIITBA,
eKCIUTyaTallii JXKUTJIOBUX Ta TPOMAJCHKUX OyaiBemb i
CIIOpYJl, @ TaKOX MICHKOI iH(PACTPYKTYpH BHIIJICHO
HacTyIHi Kputepii BpaxyBanHs Bumor MI'H: ¢iznuna
JIOCTYITHICT; Oesrmeka; iH()OPMATHUBHICTS;
KoM(popTHICTH (3py4HicTh) [15,18].

o

Puc.3. Piwenns nanoycis y wxoni « Hazelwoody

®di3uyHa JOCTYHHICTH MICBKOTO —CepeoBHIIa
nepeadavae:

- MOXIHUBICTh O€3MEPEIIKOTHOTO IEePEeCyBaHHS
BiJIl MICIIsSI IPOXKUBAHHS 10 00'€KTIB 00CIYTrOBYBaHHS Ta
BiJITIOYHMHKY, a TAKOX BUKOPHUCTaHHS IIUX 00'€KTIB;

- Oe3NepemKoaHNi pyX KOMYyHiKaliiHHUMHU
[UIAXaMH, TPUMILICHHAMH 1 TPOCTOPAMHU.

OcHoBHI kpuTepii 6e3nexu:
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- MOXIHUBICTh YHHKHYTH TpaBM, IIOpaHCHb, 30KpeMa MIIIOX1JHO-TPAHCIIOPTHUX npooiieM

KaJiiTB, 3afiBOi BTOMH TOINO 4Yepe3 SKICTh  IHBaJiJIB:

apXITEKTYPHOTO CEPEOBHIIA Oy 1iBEIIb; - BpaxyBaHHs THIy JedekTy (XapakTepy
- MOXIHMBICTh CBO€YACHOTO PO3IMi3HABaHHSA 1  MAaTOJOTII);

pearyBaHHS Ha MICIIsl i 30HU PH3HKY;

- YHUKHEHHSI MICIIb NEPETHHY LUIXiB PyXy, sIKi
Bi3yaJIbHO MOTaHO CIPHHMAIOTHCS;

- HAOYHi, 3BYKOBI Ta IHII TOIEPEKEHHS IIPO
30HH, 1[0 TIPECTABIIAIOTH MMOTCHINIIHY HEOC3TEKYy.

Bumoru kputepiro iHpOpMaTUBHOCTI MIiCTATH:

- CBO€YacCHE pO3MI3HABAHHSA OpPIEHTHUPIB ¥y
APXITEeKTYPHOMY CEpEeIOBHIIL;

- MOXKJIUBICTH €()eKTUBHOI Opi€HTAIi] ClIO)KMBava
(BimBiMyBaua) K y CBITJIMH, TaK 1 B TEMHUIA 4ac 100u;

- CKOpOYEHHs 4Yacy 1 3yCWib Ha OTpHUMaHHS
HeoOxinHo1 iHpopmaii.

Po3mimenHs i BUKOHAaHHA CJIEMEHTIB
iH(pOopMaiHHOTO 3a0e3MeYeHHS MAIOTh BPaXOBYBATH:

- BiACTaHb, 3 SKOi TMOBIJOMJICHHS MOXe OyTH
e(eKTUBHO CIIPUITHATE;

- KyTH TONA CIOCTEPEKCHHS,
CHpPUHHSTTS 30pOBOI iHPOPMAIIii;

- YiTKe OKpEeCIeHHS 1 KOHTPACTHICTB, a WpH
HEOOXI1THOCTI - pesbeHICTh 300paXKeHHS;

- BIJIOBIJHICTh 3aCTOCOBYBaHHUX CHMBOJIB a00
IJIaCTUYHUX npuiiomis 3arajabHONPUIHATOMY
3HAYEHHIO;

- BHUKJIOYEHHS MEPEIlKOJ] MIONO CHPUIHATTA
iHpopManiiHUX 3ac00iB.

Kpurepiit xombopTHOCTI (3pydHOCTI) MiCTHUTH
HACTYITHI BUMOTH:

- CTBOpPEHHS YMOB IS MiHIMaJIbHHX BHTpaT i
3yCHIIb CIIO’KMBaya Ha 33JJ0BOJICHHS CBOIX ITOTpPed;

- 3a0e3medeHHS  CBO€YAaCHOI  MOJKIJIMBOCTI
BIANIOYHMHKY, OUiKyBaHHSA i JI0JJaTKOBOTO
00CIIyroByBaHHsI, a TakOX YMOB JUIl KOMIIEHCAIi{
3yCHJIb, BATPAYEHHUX HA PYX 1 OTPUMAaHHSI OCIYTH;

- MiJBHUINEHHS SIKOCTI OOCIYrOBYBaHHS MUITXOM
Horo KOHIEHTpauii B  TPOCTOpi,  30UIBLICHHS
ACOPTHMEHTY IOCIYT 3 ypaxyBaHHSIM CTaHy 3JJ0pPOB'S
CIIO)KMBAYiB 332 PaXyHOK CTBOPEHHS JOaTKOBUX YMOB,
SIKi TOTIOMAararTh B OTPUMaHHI HEOOX1THUX TIOCITYT.

Ha ocHOBI NpHHIHUIIB YHIBEpCAIEHOTO AW3aHHY
Ta COIUaJbHOI eKoJorii MO’KHa 3acBIIYMTH, IO
Ge3nepeikoiHe apXiTeKTypHE cepefioBHIIe Mae OyTH
Oe3mepepBHUM -  BiI  OJKUTIOBHX  OCEpPEIKiB,
00JalITOBAaHUX BIAMOBIAHO 10 MOTPEO IHBANIIIB, 110
KIHIIEBUX MYHKTIB «IIOJOpPOXeH» (poOoYHMX Miclb,
3aKjaJiB HaBYaHH], OOCIYroBYBaHHS, TOPTIBII,
npoBeZieHHsT JN03BULIA Tomo. Lleit nuwisx Brimodvae:
CXOAM, JABEpi, MIMIOXiMHI MTPOCTOPU 1 JAOPIKKH,
aBTOMOOUTBHI ~ JIOpPOTH, TPAHCHOPTHI 00'eKTH 3
BIAMOBITHOIO iH(PACTPYKTYypOIO Ta IPUCTOCOBAHI IS
IHBaJIi/liB TpaHCHIOPTHI 3aco0u. B Hamtiii kpaiHi Hapasi
Maike  BCl  IlepeslideHi  €JIEeMEeHTH  MIChKOro
CEepeIOBHUINA SIBJISIOTHCS MEPELIKOAaMH ISl 1HBaIIiB
abo MicTiATh GararoducenbHi 6ap’epH, sKi HEOOXiTHO
BUKJIIOYHMTH, KOMIIEHCYBaTH abo 3HiBemoBatu [16].

Y Xoxi nocnmipkeHHs OyJIO BHIICHO P
(akTopiB, sAKi HEOOXigHO OpaTHm 10 YyBarm MpH
BUPIIIEHHI apXiTEeKTYPHO-MiCTOOYIBHOTO acCIEKTY,

3py4Hi IS

- BUSIBJIGHHS CTYIIeHs (DyHKIIOHAJIBHUX PO3JIaIiB;
- BUABJCHHS CTaHy MOOUIBHOCTI iHBasija,
CTYIIEHS ii BTpaTy;

- BCTAHOBJIEHHS 3JaTHOCTI IHBadiZa OO
CHpUIHATTS iH(OpMATIiT;

- BCTAHOBJIEHHS 3IaTHOCTI IHBamima OO
caM0o00CITyTOBYBaHHS.

3a yMOB KOMIDIEKCHOI B3aeMopii Bcix (pakTopiB
TOJIOBHUM € CTaH MOOUIBHOCTI iHBasiJa 3 OTJISAY Ha
MOXIIMBICTh KOpPHCTYBaHHs (camoctiiiHo abo 3
JIOTIOMOT010) apXiTEeKTYpHO-MiCTOOYAIBHIM i
IIIOX1THO-TPAHCIIOPTHAM CEpeZoBHUIEeM. BuineHo
TpPU Ipajalii [bOro CTaHy: 3AaTHUH O CaMOCTIHHOTO
TIepeCcyBaHHS; 3MYIIEHUH KOPHCTYBaTHCS
JONOMDKHMMH 3aco0amMu Ui TIEpecyBaHHS; HE
3IATHUN IO caMOCTiHHOTO mepecyBaHHA. [lpn mpomy
KOXKHA CTYIiHb (PYHKIIOHAJHHUX PO3JANIB 3AICIKHO
Bil Tumy naedeKTy BUMAara€ pi3sHHX JOMOMDKHHUX
puUCTPOIB abo 3aco0iB.

bararo iHBajimiB Mo30aBIeHI MOXIHUBOCTI Opatu
aKTMBHY y4YacThb Yy JKHTTI CYCIIJIbCTBA uepe3 Taki
¢bi3uyni Oap'epu: ABEpHI OTBOPH, HAATO BY3bKI IS
IHBaJTIIHUX KOJSACOK; CXOOWHKH Ha IiAX0max 10
OyniBesb, SKMMH HEMOXJIHMBO MiIHATHCS; HE3PY4HO
po3TamioBani TeneoHM ¥ BHMHKAdi, CaHiTapHE
o0JiaHaHHS, IKUM HEMOXIIMBO KOPUCTYBATHUCS, TOLIO.
CrneniabHIMHU MPUCTPOSMH, IO IMOJETIIYIOTh XKHUTTS
iHBaIiiB, MAIOTh OyTH 00JNaHAHI TPOTYapH i TOPOKHI
Mepexoau, a TaKoX yci JKUTIOBi, TPOMAACHKI Ta
TPaHCIOPTHI 00’e€kTH. MaroTh OyTH BHIUICHI Ta
BIJIMIOBITHO ITO3HAYCHI OKPEMi CTOSHKH 1 MICI[SI JIJIst
ABTOTPAHCIIOPTY 1HBANIIB, CELiaIbHI TyaJIETH TOLIO.

3arajgpbHOBU3HAHUMH O3HAKaMH JIOCTYITHOCTI JIJIst
MI'H 00'exTiB  JKHTJIOBOTO Ta TIPOMAICHKOTrO
NpPU3HAYCHHS, a TaKOXX MIChKOT 1HQPACTPYKTypH €,
30Kpema:

- TpoTyapu wupuHoto He MeHe 1,50 m - 1,80 m;

- BIACYTHICTh NeEpemajiB piBHSI TOBEpXHI Ha
TpOTYyapi;

- MaHIyCH B MICIIX TIEPEXOoay MpPOTKIKOT
YaCTHHH Ta HA IHMIUX MIITHKAX i3 mMepemagoM piBHS
TIOBEPXOHb;

- HAasBHICTh MEBHUX MICIb JUIS TapKyBaHHS
aBTOMOOLITIB 1HBaIIIB HAHOIMKYE 10 BXOY B OYiBIIi;

- BXOJIM / BUXOJIM Ta JIBepi BIIMOBIHUX PO3MIpiB;

- JIOCTYNHMH 3ai3a (Ha Bi3Ky) IO MPUMILIEHHS,
HaHyCH, TOPYYHI;

- BIICYTHICTh MOPOTiB, IIMPOKi KOPHIOPH;

- JIOCTYITHICTh BCiX MOBEPXIB Y NPUMILICHHIX (32
JOTIOMOTOI0  MiTHOMHHKIB, JQTIB, €cKaJIaTopis,
MAHTYCiB TOIIO);

- HasBHICTH TyaJIeTiB, CIELiaJIbHO IIPHCTOCOBAHUX
JUTS IOTPeO iHBaNIIIB;

- JmoctymHi TakcooHH, OaHKOMATH TOMIO JIIst
JIIOJIEH Ha BI3KaX;

- TO3HAYeHHS MIClIE3HAXO/PKEHHsT Touo (3a
JIOTIOMOT OO TIIKTOTpaMm).
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3 orusiy Ha TPYAHOII IEPECyBaHHS IHBAIIIIB HA
Bi3KaxX, a TakoX oci0 3 (i3MyHIMH BagaMu Ta
IpecTapiiuX HeoOXiHO MPHOIN3HO Yepe3 KoxkHI 60 M
BJIAIITOBYBaTH MaWJaHYMKX ISl BIANIOYMHKY 1
pO3MIINIyBaTH JIaBU Ui CUAiIHHA. HesanmexxHo Bix
KOHKPETHOI IUIaHyBaJIbHOI CTPYKTYypH 1 00'€eMHO-
MIPOCTOPOBOTO PIlICHHS Ii MaiiIaHYNKH IOBUHHI MaTH
po3mip 2,1 x 2,1 M, mo 3a0e3neYuTh MOKIHUBOCTI
PO3BOPOTY iHBAJIAHOTO Bi3Ka i BiJIbHE MaHEBPYBaHHS
B yCiX HampsAMKax.

[Ipu BnamTyBaHHI 30BHIMIHIX BYJIMYHUX CXOIIB
HEOOXIHO Tops mependadaTH NaHIyC i3 yXUIOM He
Oinbme 12%. Y MicIpsX 31 CKIQIHUM penbehoM Npu
yxunax Bifg 15 no 30% momonaHHsS mepenaniB BUCOT
PEKOMEHAYEThCS  3MIMCHIOBATH 13 3aCTOCYBaHHSIM
HNOXWINX J(TIB 200 (yHIKYJIEpiB, a MPH yXUIax NoHa[
30% BHKOpPUCTOBYBATH MiJBICHI KaHaTHI poporu. [1pu
MPOEKTYBaHHI 3YNMHOYHWUX MYHKTIB JaHUX BHUJIB
TPAHCHOPTY HEOOXigHO TependadaTd TOPU3OHTAIBHI
MaWJaH4YMK{, 1[I0  BPaxOBYIOTb  MOXIIMBICTbH
MaHEBpPYBaHHS iHBaNimiB Ha Bi3kax. CaJloHH BaroHiB
¢yHiKyepa 1 MABICHAX MJOpIr TOBHHHI OyTH
oOaHaH1 crnemiaJTbHUMHU TIPUCTPOSIMH IS
(ikcyBaHHS TOJOXKEHHs IHBaJiHOrO Bi3ka. Ilpu
motokax g0 500 4om./rom. i MOB3MOBXKHIX yXHIaX
noHaq 30% HEOOXiMHO Ha OKpeMHX HampsIMKax
nepecyBaHHs MIMIOXO/IB mependadyaTh 3acTOCYBaHHS
nmipToBUX MiAHOMHMKIB. Lle MOUITBHO I BHCOKHX

Malifan9MK 3 OYATKY
Ta B KiHIli MaHgyca He
meHme 1,20 M TOBXKIEOI0

Bazkana urmpuna maxgyca - 1,50-2,00 M
MinimMansHa mypuHa -1,00 M

CXOIIB, CTaHIIH  METPONOJITeHY,  3aJli3HUYHHUX
wiatgopm. Tporyapm Oinsd Ha3eMHHX IEpeXO.iB
BYJIUIb 1 JIOPIT, MiJXOAU O 3YIMHHOK I'POMAJCHEKOTO
TPaHCIIOPTY BUMAararoTh 3HHKEHUX OOPIIOPIB.

Y mpoCTOpPOBO PO3BUHEHUX MICTaX BiJ3HAYAETHCS
30IBIICHHS JANBHOCTI MOi3/0K, 30kpema MIH, 3
BUKOPHCTAHHSAM  JEKITbKOX  BHIIB  TPaHCIOPTY.
Ilepecagku mpHM TOI3OKAaX OCOONMBO BaXKKi Ui
ocnabmenux romedt. I[IpoGimema  TpaHCHOPTHOTO
00CITyroBYBaHHSI iHBaJiiB OOyYMOBIIEHA BiICYTHICTIO
CIIEIIaIBLHOTO oOJ1aTHaAHHA TPOMAaJCHKOTO
TPAHCIIOPTY, a TAaKOX TIOB'A3aHAa 3 HEHOIIKAMH
OyniBeJIbHMX HOPM 1 TIpaBWJ, OpI€HTOBaHMX Ha
3M0pPOBUX  JioeH. Y  IpOMajChKuUX  OyAiBIISAX
TPaHCIIOPTHOTO NMPHU3HAYCHHS 1 HA MPWIETIINX J0 HUX
TEPUTOPISIX TAKOXK € TaK 3BaHi OyJiBeNbHI Oap'epu
(Oopmaropu, cXou, HEIOCTaTHI 332 NIMPHHOK OTBOPH i
MPOXOAHW TOIIO), IO pPOOJATH HEAOCTYMHHMH IIi
CHOPYAH IJIs iIHBANIIiB, 30KpeMa, Ha Bi3kax. Kpim Toro
3arallbHUM IS BCIX IHBANiIiB, SIKi KOPHUCTYIOTBHCS
TPAHCIOPTOM, € MCHXOJIOTIYHUHA (akTop, 0 MHoJsrae
y BIUTHBI IIOTY>KHOTO MACAKUPOIOTOKY, SIKHH CTBOPIOE
MICUXOJIOTIYHUHN CTpec, eMOIHy HamlpyKeHICTh 1
YCKJIA/IHIOE TOCTYII iHBaiAiB 10 TpaHcnopty [8-10] .

Ha puc.4-6 mnoka3zaHo BapiaHTH 3aco0iB Jist
MOJIOJIAHHS PI3HUII PIBHIB BiIINOBIJHO 10 BHUMOT
IHBaJTIIIB.

/

Topu3aonTaNBHII MaiilaHINK
IS BiJITOYMHKY ITo Beiit mupmHi
Hanpyca i JOB;KUIOIO0 e Menme 1,20 M

Z

M

Y/

-,
N

I

MapxkysanbHa cmyra 0,6 M

OpuHapHUit IPOTIT He IOBUHEH
nepeBumIyBaTH 10 M B JOBXIHY

Buctyn Ha kpalo maHgyca
BHCOTOIO 75-100 MM

Baxamnuii Ky Haxmny 1:20 (5%)
AKCUMANBHUIL KyT Haxumy 1:12 (8%)

Mapxysanbna cmyra 0,6 M

>N

Puc.4. IIpasuna obrawmyearnts nanoycy
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Puc.5. Brawmysanus nanoycis 01 3ab6e3neuenHs 6e3npobiemHo20 npoizoy ao0am 8 iH8ANIOHUX 8I3KAX, 3
OUMAYUMU, BAHMANCHUMU YU THUUMU GI3KAMU 8 MICYSAX NepemuHy mpomyapie 3 RpoidscOHCOI0 YACMUHOIO PISHUX
Hanpsamkie pyxy (wupuna nanoyca 1,20 m, ane ne meruwe 90 cm)

-1._.,,

i

X

Puc. 6. [lonomischi 3acobu: 6epmurxaivii ma noxXuii RAamg@opmu,; npucmasti ma 0y006ani iigpmu

BucnoBku. Hapa3i B VkpaiHi sik eBponeucobKiit
Jiep’kaBl iCHye HarajgbHa HEOOXIJHICTh CTBOPCHHS
0Ee3MepeIIKkoTHOT0  Cepe/IoBUINA, /i€  PEeai30BaHO
KOMIUIEKC apXiTeKTypHO-TUIaHYBaJlbHUX, iHXKEHEPHO-
TEXHIYHUX, EPrOHOMIYHMX, KOHCTPYKTHBHUX 1
OpraHizamiiHIx 3aX0/IiB, SIK1 BIJIIOBIAAIOTH
HOpPMaTHBHUM BHMoraM, CepemoBuile Uil JIOJCH 3
00MEXEHUMH MOXKIINBOCTSIMU € ONTUMAaJIbHUM TaKoX 1
JUIsl IPAaKTUYHO 310poBuX aroge. Tomy mpakTuuHe
3aCTOCYBaHHSA TIPUHITATIIB Ta TpUHOMIB
YHIBEPCAJILHOTO J/IM3aiiHy CTaHe OCHOBOIO BTIUJICHHS
COIIANBHOI €KOJIOTi1 Y CHCTEMY «iHBaJIiA-CepeaoBHIIe-
CYCITLTBCTBOY.
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«Roma quanta fuit, ipsa ruina docet»
Francesco Albertini,

«The Opusculum de mirabilibus novae & veteris urbis Romae, 1510

«CKOJIBKO CYHIECTBYET PI/IM, CTOJIBKO OH MOPOXKAACT PYHUHBID»

B T1pyne A.B.MkonnukoBa «Mcropusm B
apXUTEKType» TMPHUCYTCTBYEeT YTBEPXKICHHE, UTO
HCTOPU3M - 3TO TECHACHITUS, IPOXOAIMIAs Yepe3 Bce
MEpUOOBl  pPa3BUTHS  ApXHUTEKTYpHl, HaduHAasg C
Bospoxaenus, ompenenstoniasicsi oOpameHueM K
KyJIbType MpPOIUIOro, ¢ KOTOPBIM YTpadeHa mpsMas
MPEEMCTBEHHOCT, T peleHus npooiieM
HacTtoswero» [ ,c.]. («Mcmopuzm 6 apxumexmypey,
A.B.Uxonnuxos, M.: Cmpouuzoam, 1997, 559c.,
cmp.10). TlompobyeM OTTONKHYTBCS OT JaHHOTO
OTIpeNeNieHus] W WCCIEeN0BaTh HEKOTOpPHIC ACIIEKTHI
BO3HHKHOBEHUS HCTOPH3Ma B TMPOIILIIOM M HACTOSIIEM.

CaMmblil OueBUIHBIA CUMBOJI, KOTOPBII BO3HUKAET
B CO3HAaHWH, KOTAa MBI TOBOPHM 00 HCTOPUH
APXUTEKTYpBI, TOXATyH, TOT CHMBOJ - «PYHHBD».
CBsI3b PyHH C COBPEMEHHOCTHIO IapajoKcalbHa U
BOCXOJUT K »3Moxe Bo3poxaeHus, MMEHHO TOMY
BPEMEHH, KOTJa 4eJIOBeK HadaJ BOCIPHHHUMATH ceOs
KaKk COBPEMEHHOTO, HAaxXOJAIIEerocss B MOMEHTE
«ceituacy. J1ns 3TOM 3M0XU XapaKTePHbIMU CTAHOBATCS
OLIyIIEHHE  IOCTOSIHHO  MEHSIOIIETOCs  MHpa,
YTEKAOIEr0 BPEMEHH, KOTOPOE MOKHO «IIOHMAaThy» U
«YJTOBUTB», BOCPBBIC  TOSBISCTCS  KOHIICIIIUSL
IUTAHUPOBAHUS OYyIOyIIero, HaXOXKICHUS ceds B
HACTOSIIEM, OTIIMYHE TEKYIIEr0 MOMEHTA OT IPOILTBIX
BEKOB, YyBCTBO IPEEMCTBCHHOCTH B IICIHM BPEMEH,
IUIaBHBIM yXOJ OT LUKJIMYECKUX BO33PEHUI Ha Bpems,
U TIepexo]l K ero JuHeHHoMy BocupusaTHio. Kak 310 He
YAWBUTENIFHO, UMEHHO C TOTO MOMEHTA, KaK CyOBbeKT
ocozHal cebd B «HACTOALIEM», OH HAayMHAET
OTCUMTBHIBATH €ro OT «mponuioro». OO6paTuMcs K
UTambsHCKOMY 103ty — @panuecko  Ilerpapke
(Francesco Petrarca (1304-1374), koTopsiii ObLT
COBPEMCHHUKOM W BBIPa3UTEIIEM STOr0 MEpEeBOPOTa B
co3HaHuM yesnoBeka. Tak, 23 aBrycra 1353 oH nuier
muceMo  azapecyemoe @panmmcky, npuopy Cs.
ATIOCTOJNIOB, KOTOPOE HAYMHAETCS UM C 3arjIaBHSA «O
TOM, Kakasi Joporasi Bellb BpeMs»: «PaHbIe s HE Tak
JIOPOXKHJI BPEMEHEM: XOTh U PaBHO HEHA/EKHOTO, HO,
10 KpaliHell Mepe, 0’)KUJaeMOro BpEMEHH y MEHS TOria
6bu10 Ooubine. Tereps 1 BpeMsi, U Hajexk/ia Ha Hero, U
BOOOIIIE BCE KPYTO MJET Ha YObUIb, a HEXBATKA MPUIAET
JIOCTOMHCTBa  Bemiam»...«[loumctuHe s  HaumMHaIO
OTHBIHE IICHUTH BPEMs, XOTS €IIe He TaK, KaK JIOJDKEH,
HO Kak MOTy; OIIyI[Al0 €ro  HEBEPOSTHYIO
OBICTPOJICTHOCTD, CTPEMUTEIBHOE YCKOJb3aHUE. .. »
Ilerpapka, Munan, 23 asrycra [1353] [ ,c.]. (yum.no
«H3 nucem o Oenax nogceonegnvixy, @Ppauecko
Hempapxa, M., "l[Ipasoa”, 1989, 480c. )

Oco3Hanue MIPEPHIBUCTOCTH HCTOpUH,
MOHMMaHWe THOeNW [HMBWIN3alud, Oe3BO3BpATHOMN
yTpaTel TaMsiTH, TIOBBICHJIO 3HAa4€HHE CIIEAOB
npornuioro. IlepBeIM OTHOIIEHHEM K «PyHHAM» CTallo,
0e3yCIIOBHO, BOCIIPUATHE MX KaK MICATU3UPOBAHHOTO

Opanuecko Anbbeprunu (1469-1510),

«Maunsrnii Tpyx o gynecax Craporo u Hosoro Prmay, 1510

MPOIIJIOrO, B PEXHME CpPaBHEHHS C HACTOALINM,
OTHIOZIb HE B €r0 I0Jb3Yy, HecayyaiiHo y @.Iletpapku
MIPUCYTCTBYIOT KaTeropun «Bek papeBHmiD» (aetas
antique), Kak o0Opa3 aHTHYHOW OOpPa3OBaHHOCTH, H
«Bek HOBHII» (Aetas nove), kak oOpa3 BapBapcTBa.
W3y4as ero Tpyzsl, Mbl BUIUM CTPEMIICHUE TOKUHYTh
cBOe BpeMs, oxuBieHue JlpeBHero Puma B cBoux
TpyZlaX, B KOTOPBIX OH Oecelyer ¢ ero oOuTaTessiMu,
JUCTaHIMPYACh OT CBOETO BPEMEHH, KOTOPOE AJIsl HEro
OKpAIIIEHO BeChbMa MPaYyHBIMH TOHAMHU.

Ero cuMmaTum OOHO3Ha4YHO HAXOoIATCA Ha
cTopoHe «Beka apeBHEro», 1 OH TOBOpHT: «bblI10 Tak
n Oyner Bcerja: CIlyTHHK JPEBHOCTHU - NMPEKIOHEHHE,
COBPEMEHHOCTH — 3aBHCThY, MOJaras BEK HBIHEIIHUI
JOCTOMHBIM JIMIIb 3aBUAOBaTh BEIMYHUIO IPEIKOB.
Osznakomumcst ¢ ero «lIuceMom k Turty JIuBuioy,
OOpallleHHOM B MPOIIOE M CBHICTEILCTBYIOIEM 00
€ro 9CKaIlUuCTCKUX HACTPOCHUAX, KCIaHUU NOKUHYTH
cBoe Bpems: «S xorem OBl poxuUTbCI B TBOE
BpeMsL.. . »,«. ... 4aCTO o HCTIOJIHEH TOPBKOTO
HEroA0BaHusA MNPOTUB CeFOL[HHHIHefI MOpaJii, Korjia
JIIOIM HUYETO He IICHAT, KpOME 30JI0Ta W cepedpa, u
HHUYETO HE XKEJIAoT KPOME TyBCTBEHHOTO (PU3NIECKOTro
YAOBONBCTBHA. .. »...«Teneps s NOMKEH cKa3aTb Tede
crmacu0o0,... B YaCTHOCTH 3a TO, YTO Tl TaK YacTo
Jaelmb MHE T0BOA 3a0BITh 3]0 HACTOSINETO U
MIEPEHECTH MEHA B CYACTIMBHIC BPEMEHA,... a HE B
OKPY>KEHMHM CETOJHSIIHEN BOPOBCKOW KOMIIaHUH,
Cpellb KOTOPBIX OBUT sI POKIEH IO 370K 3BE3/I0H,
...Cp€ab KOTOPBIX A HIYy YTCIICHUA JIsI MOETro
HECYaCTHOTO CYIIECTBOBaHMA W JJIS 3a0BEHUS 3TOrO
35oro Beka!»... «[Ipomait HaBceraa, Thl, 6ecTIOqO0HBIN
uctopuk!» [ ,c.]. 22 gpespans 1350 2o00a (Francesco

Petrarca, «Epystole seniles», «Ad Titum Livium
historicumy)
B gpyrom rmmceme, yxe K OJHOMY U3

COBPEMCHHHUKOB, Ha3BaHHOM KaK «pa3MBIIUICHHE O
BEIOOpE YAOOHOTO MecTa UIA JKHTEIBCTBa», [ ,C.].
(Francesco Petrarca, XV 8, «Ad Lelium suum,
deliberatio super electione loci ad habitandum
ydonei») ®.Ilerpapka JeMOHCTPUPYET HUYBCTBO
SK3UCTEHIIMAIHHON 3a0pOIIEHHOCTH B HACTOSIIEM, U
NpU3HaeTcd B CBOEH JIO0OBM K PHUMCKHM pYyHHaM:
«Hamumy  TeGe Bemp Ha  MEpPBBIA B3I
YAUBUTEIBHYIO, HU OJTHA YaCTh MUpA MHE HE HPABUTCS,
Kylda HH OOpamych yCTalOH TpPYyIbI0, BCE HAXOXKY
TEPHUCTBIM W JKECTKHM... M3-32 3TOTO s YX JIOJIroe
BpEeMsI CTPAaHHHUK Ha 3emJie... « HUr e 0XOTHEH 51 He KT
051, ueM B Pume, v sxmt ObI TaM Beergia, ecii Obl cyap0a
no3Boynia. Hukakumu cinoBaMu He BBICKAXCIIb, YTO
JUIsI MEHS 3HAa4aT 3THU CJIAaBHBIC O6J'[OMKI/I HapCTBECHHOTO
ropona, BCIIMYCCTBCHHBIC Ppa3BaJIMHbI, CJICABI
OCCUMCIICHHBIX M OJICCTAILIUX JT00JIECTEH, CBETSIINE U
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MOKa3bIBAIOIIUE LIEJIb BCIKOMY BCTyHAOUIeMy Oy1b TO
Ha HeOeCcHBIH, Oy/Ib TO Ha 3eMHOH MYTh...».

@.Ilerpapka, Ha0MoaaBIIHI CHUTYyaLUIO
HNEepecTPOUKH JPEeBHEPUMCKUX 3[JaHMN B KpPENocCTH,
UCIIOJIb30BaHUsI MaTEepUalIOB CTaphIX IMOCTPOEK IS
BO3BE/ICHUS HOBBIX, TOPTOBJIIO CTAPUHHBIMH CTATYSIMH
NpUBEIM €ro K HamucaHWio muchMa [laomo
AHHNOATBIN — ONHOMY W3 CEHAaTOPOB M30paHHBIX B
1335 rony ans ynpasneHus Pumom: «BoT octanku
ynaameid poauHbl; MOM JOAT — OXPAaHATh HX; MOKA 5
JKUB, HUKaKas CBATOTATCTBCHHAs pyKa HE KOCHETCS
3THX CBAIICHHBIX KamHei»...«KTo cmacer e€,
NOKHHYTYI0, (PUM) mpocnaBuTcs; Benvka Oblia Koraa-
TO e€ cllaBa; €€ CBUAETENIN — 3TH CTE€HBI; UX HE TPOHYJIU
HU BeKa, HU OypH, HH Bparw, CBUIMIA WX
OmaropomHblc pUMIISIHE. BBICTYNHM K€ MPOTHUB HHUX
MYXECTBEHHO»... «cmacu PuM u Oyap B HyxIe
TBEpIBIM MOCOXOM Iuisi TBoei martepu (Pmm)» [ ,c.].
(Lum.no A.H.Becenosckuui «H30pannvie cmamvuy,
2oc.uz0.Xyooorcecmeennasn aumepamypa, CI16, 1939,
597 c., ¢.178-179). Ilucemo «Cmacu Pum» x ITaono
AHHNOATBIUHA, CONCPKUT MPU3BIB BCTATh HA 3aIIUTY
creH Puma: "Yecth Tebe U XBajia, €CIIM Thl COXPAHHIITh
9TH CTEHBI, KOO OHH TOBOPST O TOM, CKOJIb CJIABEH OBLI
Pum, moka crostmn Hepymmmo'[ ,c.]. (yum.no
Hapanoosckuii An, «llempapxa», M. Ilpasoa. 1990e.
654 c), mpyu4eM OH HCIOJIb3YeT EIKYI0 CATHPHUYECKYIO
metadopy, npeziaras emMy YHOA0OUThCS
HUCTOPUYECKMM  PHUMJIIHAM, OopoBLIMMHUCA  C
BapBapaMy, KOTOPBIX OH CPAaBHHBAET B CBOEM ITHCHME
C COBpEMCHHHUKAMHU.

B MHUChME J>xoBaHHM Komnonna, OH
IEMOHCTPHPYET OAWH W3 MEpBHIX IPHMEPOB
HUCTOpHU3Ma, KaK  0co0OTO  PEeTPOCHEKTHBHOTO

MBIIUICHHS, MOPHIas «HE3HAaHUE» COBPEMEHHUKAMHU
cBoel ucropuu: «Bemp KTO cerogHs Xyxe MOMHUT
JIeSTHUS PUMCKOM MCTOPHH, YeM PUMCKHE TpakiaaHe?
VBbI, PumMa Hurge He 3HAIOT MEHbIIe, 4eM B Puwme.
OrmulakuBaio HE TOJIBKO HEBEXKECTBO - XOTS UTO XyXKe
HeBe)xecTBa? - HO M 6ercTBo nodpojereneil U N3rHaHne
MHOrux u3 HHUX. KTo ycomuurcs, yro Pum Totuac
BOCKpec Obl, HAaUHU OH ceOst 3HaTh? Ho 310 mmaw mus
apyroro Bpemenm». [ ,¢.]. (Francesco Petrarca, LIBER
VI, 2 «Ad lohannem de Columna ordinis predicatorum,
non sectas amandas esse sed verum, et de locis
insignibus urbis Romey).

CpaBHeHHE BEKOB IPONUIBIX M HBIHEHIHETO,
«Temeppb W celuacy, JeleHHe HCTOPUHM Ha «HOBYIO U
JIPEBHIOIO», HMHTEpeC M  MPEKIOHEHHE  Tepen
AQHTUYHOCTBIO, TIHChMA, aJPECOBAHHbIC AHTUYHBIM
¢unocodam, IPU3BIBEL K COXPAHEHUIO «PYHH» — BCE
3TO MOXHO CUHTATh OJHUM H3 MEPBBIX B HCTOPUHU
YeJIOBEUECTBA MHTEPECOB K COOCTBEHHOW MCTOPHH, U
4yTo OoOJiee BaKHO JJIsi HAaC — MMEHHO K HCTOPHHU
APXUTEKTYPHL.

Hecmotps Ha T0, 4TO O0JIBIIAS YAaCTh TYMaHHCTOB,
BO3POXKJAJIM AHTUYHOCTb HA OCHOBE MHMUCBMEHHBIX
HCTOYHUKOB, U ropaszo pexe pyul - @.Ilerpapka He
OBUT OZMHOK B TIOAOOHBIX HACTPOCHUSX, U MBI MOXKEM
YIOMSIHYTb HEKOTOpBIX Jesrened BospoxaeHus,
IIPUJIEP>KUBABILUXCS CXO0XKUX B3IJs0B. Tak, diaBuo
brorzo (Flavius Blondus (1392-1463) - uranssHcKuit

HCTOPHK 9MOXHU Bospoxnenus, aBTOP
TPUALATHABYXTOMHOTO TpyAa IO HCTOpuM EBporbl
rocne najeHus PuMckoll mmmepuu, Tak ke OIUH M3
MEPBBIX apXEO0JIOrOB, CTaJll aBTOPOM TpPEX KHHT,
NIPEACTAaBISIIONMMU ~ COOOM  CHCTEeMaTH4YecKue |
JOKyMEHTUPOBAHHbIE MYTEBOAUTEIM II0 pyHHaM
Hpesrnero Puma - «Roma instaurata» (1446) (Pum
BOCCTaHOBJIEHHEIH), «Italia illustrata» (1453)
(TIpocnasnennas Utanust), «<Roma triumphans» (1460)
(PuM  TopkecTByromuii), KOTOpBIE NOBIISUIA Ha
MHPOBO33pEHIE COBPEMEHHUKOB, IPOOYKIast HHTEPEC
K UCTOPUYECKHM COOpyXeHHsM BeuHoro ropoma. B
CBOMX Pa3MBIIUICHUSAX O HEOOXOAMMOCTH MCTOpU3Ma
ol numetT: «Ho Tak kak, MUIOCTBIO boxxuen, Hall Bek
MOJYyYWJI TNPEUMYINeCTBAa TMepel NpPeKHUMH, U
H3y4YeHUE KpacHOpEYHMsi, KaKk M IpPOYHE HCKYCCTBa,
BHOBb B HEM O0)KWJIO, JIIOJIbMU HBIHEIIHETO BPEMEHHU
OBJIaJeNa CTPACTh K YTCHUIO M M3YYECHHIO COYMHEHUI
nctopukoB. [1o3ToMy, pa3 y> CKIIOHHOCTH K H3yUCHUIO
UTAJbSHCKON MCTOPUH KHUBET BO MHE Kak OyaTo OBI OT
CaMOro pOXKAGHWSA, S MW PEHIMI  MOIBITATHCS
YCTQHOBHUTBH, YTO 33 HMMEHa HOCAT celdac IpeBHHE
3eMJIM ¥ HapoJbl M KaK NPEXJe MMCHOBAINCH HOBBIC
3eMJIU U IUIEMEHA, @ TOMY, YTO U BOBCE HCUE3JIO0 C JIHLA
3eMJIM, HE JaTh yMEpeTh B NaMsTH, — II0Ka MHE He
yIacTCsl MPOJMTh CBET HAa BCE TEMHOTHI B HCTOPHUH
WUrammm». [ ,c.]. (Qum. no Heamoséa [O.B.
«Hcmopuonucanue PpUmopuyeckot anoxu
UmManvanckozo eymanusmay. Paboma evin. npu noo.
Hayunozo ¢gonoa I'V-BIID, Ne uccredosamenbckozo
npoexma 07-01-157: BosuukuoseHue ucmopuueckozo
Happamuga u @opmuposanue COYUanbHo-
noaumuyeckoeo ouckypca Hoeoti  Eeponwl  (ha
Mmamepuane umanvauckou ucmopuoepaguu XVI eexa),
2007,10c.). 3nech Mbl HaOomaeM oOpalieHHEe K
UCTOPUM KaK CpEJCTBY IaMSITOBAaHUs, COXPaHEHUs
3HAHMH O Mpex/ie ObIBIIEM.

B maHe mnpexacraBineHus cuMOatMil B anpec
UCTOPHHU B Cpe/ie PAHHUX T'YMAHHCTOB - IPOLUTHPYEM
Jleonapao bpyuu Aperuno (Leonardo Bruni Aretino,
(1370-1374), a wumenHo ero kuury «Mcropus
¢nopenTumiickoro Hapoma» («Historiae Florentini
populi» (1476)) , comepKamyro CIaBOCIOBHE B aJipec
HCTOPHH: «B CTapOJIaBHHUE BPEMEHA JIIOAN CUUTAIHNCH
TeM MyJzpee, yeM OoJblle MOBHAAIM OHH Ha CBOEM
BEKy, TO CKOJIb JX€ OOJIBIIYI0 MYIpPOCTh Hapyer,
Oyly4yd NPOYHMTaHA HAMU C YCEpJAUEM, HUCTOPHS, W3
KOTOPOM MOCTHUTArOTCs JIeNia ¥ MBICIIM MHOTHX BEKOB,
YTOOBI JIETKO MOT Thl YBUJIETh, YEMY TeOe€ HaJUIC)KUT
clleZioBaTh M 4ero u3beraTh, Korza K J0OpojeTenH

noOyxnaer TeOs claBa IPEBOCXOJHEHIINX W3
myxei?» [ ,c.]. (HQum. no Heanosa IFO.B.
«Hcmopuonucanue pumopuyecKou 3noxu

UManbAHCKo20 cymanusma». Paboma ewvin. npu noo.
Hayunoeo ¢onoa I'V-BILD, Ne ucciedosamenvckozo
npoexma 07-01-157: Bo3HukHo8eHUe UCMOpU1ecKozo
Happamuga u @opmuposanue coyuanbHo-
noaumuyeckoco ouckypca Hoeoui Eeponvt  (ha
Mmamepuane umanvaucko ucmopuoepaguu XVI éexa),
2007,10c.) 1 3mecs MBI BUIUM OOpaIieHne K NCTOPHU
KaK K MICTOYHHUKY MOPaJIbHOTO BBIOOpA.
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Emé oauH w3 psga TYMaHUCTOB, KOTO
HCBO3MOXXHO OOOWTH BHUMAHHEM B 3TOM KOHTEKCTE -
Kupuak Ilunuexomun wunu  Kupuak AHKOHCKHIA
(Ciriaco de' Pizzicolli\Cyriaco Of Ancona (1391 -
1452), nMeHyeMBblil OTIIOM apXeO0JOTHH, UTATbIHCKUI
KyTel, 0oJiee ABaIATH MSTH JICT My TEIIeCTBOBABIINI
mo Bocrounomy CpenmzemHoMoprio. OH IEpBBIM
HaydaJl M3y4YeHHE W OMICAHUE TPEUECKUX MaMATHUKOB

apXUTEKTypBl,  KONMMPOBAX  JPEBHHE  HAJINCH,
3apHCOBBIBAT TNAMATHHUKH, COOMpan pyKOIHCH |
MPOU3BEACHUS HCKYCCTBa. Ero aBTOPCTBY

NPUHAIICKUAT TPEXTOMHBIA Tpyn «KoMMeHTapmu K
JPEBHUM MaMATHUKaM», K COXKAJICHHIO, OTHOIINH BO
BpeMsi moxkapa B Oubmmorexun Cdopua. Psg ero
JTHEBHUKOB COXPaHHJIHM ()parMeHTHI 3apHCOBOK PYUH, B
ToM umcne I[lapdenona, komonnsl HOcTHHMaHa B
KoncranTnHoONnONE, €runeTcKux nmupamuj, u ap. Bor
gyro mmcan Kupmak o Ilappenone B 1436 romy: «7
anpens s npuOs1 B AduHBL. 3mech s BIEPBEIC
BOCXUTHJICS ~ OTPOMHBIMH  CTE€HAMH,  ITOBCIOIY
pa3pyleHHBIME BpeMeHeM. M B ropoje, M Ha MOJSIX
HAXOIATCSI HEBEPOSITHBIC MPAMOPHBIE 3IaHUS, T0Ma U
CBSIICHHBIC XPaMbl, MHOTOYHCIICHHBIC CKYJIBIITYpPHBIC
MIPOU3BEACHUS u BEIIIH, XapakTepu3yeMble
W3yMHUTENBHBIM HCKYCCTBOM, HO B 3HAYUTEIbHOMN
CTemeHu paspylieHHble. CaMoe 3aMedarellbHOe U
JIOCTOWHOE yIMBJIECHUS MPON3BEACHHE HAXOMUTCA Ha
Axkpormonie: MpaMopHBI xpam Oorunu Ilammansl,
60xecTBeHHOE ITpou3BeAeHue Puaus ¢ 58 dyaecHbIMU
KOJIOHHAaMH KOTOpBIE HMEIOT CeMb JIAZJOHEH B
muamerpe. OHO  yKpamleHO IIOBCIOLYy  CaMBIMHU
W3BICKAHHBIMU CKYJIBIITYpaMH, KOTOPBIE KOTIA-IHO0
cozmaBanuce» [ ,c.]. (Michail Chatzidakis, «Cyriac of
Ancona and the Rediscovery of Greece in the Fifteenth
Century», Mainz, Michael Imhof Verlag, 2017, 463
pages, p.12). [IpuBeneM npuMep €ro JHEBHUKOBBIX
3aMETOK, BBIPAXKABIIMX OONb MO yTPauUBaCMBIM
HEHHOCTAM nponutoro. Kupuak numet B aBrycre 1444
roja, BoO Bpems CTpaHcTBHil 1o ['peuunu: «YBbI, Kakas
HETIpUTJsIIHAs KapTHHA, II0 CpPaBHEHHIO C TOH,
KOTOPYIO MBI BUJICTH YeTHIpHAAIATH JeT Ha3axa! Torma
MBI BHJENH TPHUAIATH OJHY BBDKHBINYIO KOJIOHHY
CTOSAMIYIO TPsMO, B TO BpeMs KakK Temepb, s
O0OHApYXXWJI, YTO OCTaJOCh JIMIIb JBAALATH JEBATH,
MHOTHE 3 KOTOPBIX JUIITITACH CBOHX
ApXUTPABOB...OHH Pa3pyIICHBl U Pa3OUTHI O 3EMITIO,
OUEBH/IHO BapBapaMH...C JPYroil CTOPOHBI, 3TH
HCKITIOYUTETbHbIE, BEJIMKOJICTIHBIE MpaMOpHBIE
¢urypsr 60roB Ha 3TOM BBIIAIOIIEMCS, YIUBUTEIHHOM
(hacazme xpama, OCTarOTCAd HEBPEAUMBIMHU B HX IOYTH

HETPOHYTOM cliaBe, Oyarojapst 3aluTe Camoro
Bcemorymiero 3escay. [,c.]. (https: //web. archive. org
Iweb /20081121174201

/http://nauplion.net/CYRIACO.html)

Otmernm, Tak xe ToT ¢akrt, uro Kupmax
AHKOHCKHMH OTHUM U3 NEPBBIX BBICKA3all UACIO O TOM,
YTO MaTepHaibHble UCTOYHUKU (M apXUTEKTypHBIE B
TOM YHCJI€), Yaile MOTYT ObITh 00Jiee JOCTOBEPHBIMH,
HE)XEJIM MMChbMEHHBIE HCTOYHHUKH, U YTO MaTepHaIbHOE
Haclleiue MeeT He MEHBIIYI0 CHIIy U JOCTOWHCTBO,
YeM 3alFCaHHOEe CJIOBO, YTO OTKPHIBAIO HOBYIO IPaHb

B ICTOpPHU3ME, OE3YCIIOBHO, BaYKHYIO MIMEHHO JJIsl HAaC U
HAIleTo MCCIIEA0BaHUSL.

Bocxuiienne pynHamMu M COXaJleHUsI 00 MX
IUIAYEBHOM COCTOSIHUM MBI BcTpeuaeM u y Jleona-
Batucra Anp6eptu (Leon Battista Alberti (1404-1472):
«...MocT Hambojee M3 BceX 3aMedaTebHBIH - MOCT
AJpuaHa, COOpYKEHHE JOCTOMHOE YIOMHMHAHUS, YbH,
TaK CKa3aTh OCTAHKH U 51 CO3EPLAN C OJIArOrOBEHUEM)
[ ,c.]. («Jecamb knue o 300uecmaey, Jleon-bamucma
Anvbepmu, HU3o0. Bcecorosnou axaoemuu
apxumexmypul, Mockea, 1935, 392 c., I'nasa VIII, 6,
cmp.281). VIHTEepecHO, 4YTO pyWHBI OH Ha3bIBaeT

«cadavera», cpaBHUBas WX, TakuM o00pasom, C
ocrankamu denoBeka. Kak wu ®.Ilerpapka oH
MOJBEPracT  KPUTHKE  CBOMX  COBPEMEHHHUKOB,

CPaBHUBACMBIX C BapBapamH, JJIsI KOTOPBIX OBLIO
CBOWCTBCHHO pa3pylICHUE JAPCBHUX IaMSTHUKOB:
«KnsiHych, s1 IOpOM HE MOTy yIepKaTbCsl OT B3J0Xa
pu BHJIe 6€33200THOCTH HEKOTOPBIX JIFO/ICH, 9YTOOBI He
CKazaThb pe3de, CKaxy CKYIIOCTH, - KOTOpBIE
pa3pymmaroT TO, YTO BapBaphl M HEHCTOBBIC Bpard
TTOIIATAIIH 32 BEICOKOE TOCTOMHCTBO, HIIH Y€MY BpeMs,
HETPEKJIOHHBIN pa3opUTeNh BEHICH, JITKO J03BOIUIIO
OBl CTOATH BEYHOY [ ,C.]. («Hecssmob kHue 0 300uecmeey,
Jleon-bamucma  Anvbepmu,  H30.  Bcecoiosnou
akademuu apxumexmypwi, Mockea, 1935, 392 c., ['nasa
X, 1, cmp.340). Tlouck omopsl Ui HOBOTO YeJIOBEKa
snoxu Bo3pokaeHus TpeOOBasl OMOPHI Ha MPOILIOE U
camMocooTHeceHue ¢ HUM. OCHOBHOH  CMBICT
oOpameHnss K aHTHYHBIM ITAMATHHUKOM JJIs aBTOpa
HOCHT XapaKTep HAy4YeHHs, YTO XapaKTepu3yeT B
[IEJIOM OCOOCHHOCTH PETPOCHEKTHBHOCTH MBIIIICHHUS
snoxu Bo3poxaenus: «OcTanuch u IpeBHIE 00pa3Ibl
BeIIeH, COXpaHUBIIMECS B XpaMax M Tearpax, H3
KOTOPBIX TakK e, KaK OT JIy4IlIX HACTaBHHKOB,
MHOTOMY MOKHO Hay4uThcs. I He Oe3 ciie3 Buaen s,
KaKk OHM JIGHb OTO JHS pa3pymamTcs. A Te, KTO
CTPOWJIM B HAIIM BPEMEHA, MPEJbINAINCh CKOpee
HOBBIMHU 0e3yMusIMu CYETHOCTH, yem
NpeKpacHEH MU yepTamu MPOCIIABICHHBIX
MpOu3BeICHUI ... «He OBUIO HHUTAEe HHU OJHOTO XOTh
CKOITBKO-HUOY/Ab  MPOCIABICHHOTO  TPOH3BEICHUS
JIpEeBHUX, B KOTOPOM s He craix OBl TOTYAC
JIOUCKUBATHCS, HENB3s JIM YeMYy HAyJUThCD («/ecamb
KHue 0 300uecmeey, Jleon-bamucma Anvbepmu, H30.
Bcecorsnou akademuu apxumexmypwoi, Mockea, 1935,
392 c., I'nasa VI, 1, cmp.176). Otciona Geper cBoe
HAYaJi0 M  BOCHOPOM3BEACHHE B  APXHUTEKTYpE
Bo3poxaeHHss ~ aHTHYHBIX ~ O0Opa3lloB,  KOTOPHIC
6€3BO3BpaTHO yTPAaUHBAJIHCh.

OTHoIleHue K 00pa3iaM MpouuIoTro OTIHYAETCS Y

HETO  OmpeAeNeHHOoM  cBobomoit: «Ho  ecmm
BBIJIAIOLIMECS] apXUTEKTOPBl yOeAMINCh Ha Jielie, 4To
JOpUYECKOe,  HWOHMYECKoe,  KopuH(pckoe  wim

TOCKAaHCKOE WJIEHEHHUE JIyYllle BCEeX, TO MEePEHOCs 3TU
OuepTaHWs B HaIle MPOWU3BEJCHHE, MBI HE JIOJDKHEI
JICHCTBOBATH CIIOBHO IO MPHUHYXICHHUIO 3aKOHOB, HO
y4ach Y HUX W MPHUBHOCS BHOBb HM300peTaeMoe, MBI
JIOJDKHBI CTPEMUTBLCS CTSDKATh TOXBajly, PaBHYIO C
HUMU, WIH, €CITU BO3MOXKHO, emé Oonbinyoo» [ ,c.].
(«decamv xHue o 300uecmsey, Jleon-bamucma
Anvbepmu, H3o0. Bcecorosnoi akaoemuu
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apxumexmypol, Mockea, 1935, 392 c., I'nasa |, 9,
cmp.30). B ycnoBHSX OTCYTCTBHS IPYI'MX METOJIOB
KOTIMPOBAHUS, APXUTEKTYPHOE IUTHPOBAHUE
PUOOPETANO POJIb COXPAHEHHsS, APXEOJIOTHYECKOTO
akta. Brnpouem, JI.AnpOepTu, Tak k¢ ¥ HaNpPsSMYIO
BBICTYIIAa€T 32  HENPHUKOCHOBEHHOCTh  CIICHOB
nporwioro: «He momo6aer OBITH 0€3)KaJIOCTHBIM K
TpyAaM [OpPEBHUX H HE CYUTAThCI C YyIOOCTBOM
TOpPOXaH, TMPHUBBIKIIMX JKUTh 3/IeCh y Odara CBOHMX
MIPEIKOB, TeM Oollee, 9TO MOTYyOUTH, HU3BEPTHYTH U
pa3opuTh BCe W BCA O OCHOBAHMS BCETJa B HaIIeH
BiacTu. 51 coBeToBain OBI, YTOOBI THI OCTABJILI CTApOE
HETPOHYTHIM, MOKa HEJIb3s OyIET CTPOUTH HOBOE, HE
paspymasi craporo» [ ,c.]. («Hecamv xHue o
300uecmeey, Jleon-bamucma — Anvbepmu,  H30.
Bcecorsnou akademuu apxumexmypoi, Mocksa, 1935,
392 ¢, I'nasa -1, cmp.72).

OOpamenre K IpONUIOMY UMeeT IpeoOiaganue
Mo  BEKTOpPY  paboTBl  HEMOCPEICTBEHHO  C
COOPY)KCHUSIMH, B HE MCHBIICH CTENEHHW, YeM II0
BEKTOPY paboOTHl HaJ JTUTEPATYPHBIMH HCTOYHHUKAMH,
YTO  OTKPBIBACT HOBHIH 3Talm B  Pa3BUTHHU
APXUTEKTYpHOH WCTOPHUH: «HAOIIOHAsl COOPYKECHUS
JPEBHHX, U3 KOTOPBIX 5 TOpa3io OoJblIeMy Hay4dHiICs,
yeM oT nmwucarenei» [ ,c.]. («Jecamv Knue o
300uecmeeyn, Jleon-bBamucma  Anvbepmu,  H30.
Bcecorwsnotl akaoemuu apxumexmypul, Mockea, 1935,
392 c., I'nasa W1l — 16 cmp.104). N1 31ech BHOBb MBI
CNBIIIUM COXAJICHHsI 00 yTpauMBacMbIX 3HAHUSIX,
TeNeph y)Ke KacalolIiXcs KHUT, KOTOPBIC 0 MOMEHTa
pa3sBUTHA  apXCOJOTHH  OCTaBAJUCh  OCHOBHBIMHU
HUCTOYHHUKAMHU BIOXHOBeHHUs: «M0o g coxamen, d9to
CTOJh MHOTHE, CTOJIb MPEKpacHbIC HACTaBICHUI
mUcaTteNnell MOoru0iIu OT HEeCIPaBeIINBOCTH BpEMEH U
JIFOJIEH, TaK YTO €/1Ba JIU HU OAUH ButpyBuii gouen no
HAC TOCJe TaKOTO BEJMKOTO KOpabyiekpymeHus» [ ,c.].
(«decamv xHue o 300uecmeey, Jleon-bamucma
Anvoepmu, U30. Bcecorwsnotii akademuu
apxumexmypul, Mockea, 1935, 392 c., Inasa VI, 1
cmp.175). Co3epuiaHue BpPEMEHH, COKPYIIAOUIETO
UCTOPUI0O HW  TaMATh, JUI1  HEro,  BHAHUTCSH
KaTacTpOQUYHBIM, WJIX KaK OH TOBOPHT -
«KOopabIeKpyIIeHHEM», 1 IMEHHO 3TO CIIOJIBUTAET €ro
Ha HaNWCaHUE TPyla, a IMCHHO OIACEHHs, YTO «3Ta
OTpacib KU3HU U TIO3HAHUS COBEPIICHHO OTHOHET.
(«decamv  Kknue o 300uecmeey, Jleow-bamucma
Anvoepmu, H30. Bcecorosnoii akaoemuu
apxumexmypul, Mockea, 1935, 392 c., Inasa VI, 1
cmp.175).

BnoxHoBeHHEe cieJaMu IPOLUIOT0 MbI MOXEM
YBUIIETh OTPaKAIOIIIUMHUCS BO MHOTHX
XYIOKECTBEHHBIX TMPOU3BEACHUAX TOrO BPEMEHH, B
Ka4yecTBe WLTIOCTPAIHH MOJKHO BEIOpATh
«'umHO3poTOMaxmro  [lomuduma» 3a  aBTOPCTBOM
UTAIIbTHCKOTO  CBslleHHUKa @Ppanvecko KomoHHa
(Francesco Colonna, 1433-1527), kaury, HalMCaHHYO
MOJ] BIICYATIICHUEM OT YBICYCHUS AHTHYHOCTHIO:
«HeHachITHO pa3risibIBa st OJHY NMPEKpacHEeHIyo U
OTPOMHYIO 4YacTh 3a JApYroi, roBops cebe: eciu
00JIOMKH CBSTOW IPEBHOCTH, W KYCKH W PYHHBI €g,
...IIPUBOJSAT HAC B M3YMIICHHOE BOCXHIIEHHUE, U CTOIIb
BeNIMKa OTpajia MX BHUJIIETh, KAKOBO OBLJIO OBI JJIsi HAC

menoe? [ ,c.]. ({masa 6. C. d2 - do6’]
«l'unnospomomaxus Ionuguna, @.Konouna). Yto
HHTEPECHO, 3TOT TPYyHd, B KOTOPOM CBSI3BIBAIOTCS
BOCJMHO KPUITOTpa(UUECKU TEKCT U apXUTEKTYpa,
HalhcaH Ha TIPEYEeCKOM, HUTAIbSIHCKOM M JaThIHU,
CHUMBOJIM3UPYSl COOOM  CHHTETHYECKHIl XapakTep
9MOXH, (GOPMUPYIONIMHCS Ha CTBIKE HECKOIBKHX
KyJIBTYp ¥ BPEMEH.

PaccmaTpuBaemble TEHACHIMH 3apOXKIAOIIETO
UCTOpU3MA  JUIMTEIHHOE BpeMs OCTaBaINCh
CIMHUYHBIMH  TPEHENCHTAMH B  JIEATEIBHOCTH
HEOOMBIINX MHTEIUIEKTYalbHBIX TPYIN W HE BCEria
HAaXOJAWJIM MOHUMaHHE Y COBPEMEHHUKOB, TaK MOXHO
YOOMSHYTh O TIONBITKaX WHCTUTYLIMOHANIM3ALUU
aHTukBapusMa B 1468 roga, xorga Ilommonuit Jlet
(Julius Pomponius Laetus, (1427-1497) 3anumaics
coOupaHueM KOJJIEKIMM HaJHuceld, MOHET, CTaryii,
MIPEBPATUII CBOM JOM B My3€H, 3aT€M OCHOBAJI YUEHOE
cooOIecTBO,  KOTOpYH  HasBal  «Akanemuei
aHTHUKBapueB» B KsupuHame, 4pell menpio ObLTH
apXeoJIOTUYECKUE NMyTellecTBUs, HO B 1468 rony Bce
JBaJIIaTh YYaCTHUKOB aKaJeMHH OBUIN apecTOBaHbBI
WHKBM3MLIMEH W 3aTOYEHbl 10 OOBHHEHHIO B
BO3POXKJIEHUM s3bluecTBa. ClenyeT OTMETUTh, 4YTO,

HECMOTpPss Ha TOT (akT, dYTO OOJbIIAs YaCTh
JIESITENIbHOCTH B HAINPaBJICHUM W3YYEHHS MPOILUIOTO B
paccMaTpuBaeMbIi epuoI, 0CTaBaJINCh
0e3pe3ybTaTHBIMU, MO>KHO 0OHapyXUTh U
CIMHUYHBIC TPUMEPHI OOILICCTBEHHOIO pPE30HAHCA W
peakIMy TpaBAMAX OIUT Ha  3apOKAAIOIINECS
tenaeHuuy. Tak B 1462 rogy mnama pHUMCKUMA

IMuii Il (Ouetri CuibBuo ITukkonmomuum, Enea Silvio
Bartolomeo Piccolomini (1405-1464) uznaer 0yity 06
oxpate pumckux pyud (Cum almam nostram urbem),
KOTOPBIIf MOKHO CMEJIO TOJIaraTh OJHUM W3 HEPBBIX
IPUMEPOB 3aKOHOAATENbCTBA B O00JACTH OXPAHBI
HNaMATHUKOB: «Kenmast coxpaHuTh MaTeph Hamry PuM B
ee JOCTOMHCTBE U OJIeCKe, MBI TOJDKHBIL, IPEXK/IE BCETO,
HEYCBIITHO 3a00TUTHCA O TOM, YTOOBI NOJACPKUBATH U
OXpaHATh HE TOJBKO YyAECHBIE 3JaHHs Oazuiauk Hu
XPpaMoB 3TOTO TOPOJIA, ... HO COXPAHUTB JUIS IOTOMKOB
TaKKe PEBHHUE W CTAPHHHBIC 3[]aHUS U UX Pa3BaJIMHBI,
TaK KaK O3TH 3[aHUS COCTAaBISIOT YKpalleHHe |
BeNMMYaimIyto ciiaBy Puma u, SBISACH NMaMATHUKAMHU
JpEeBHUX ao0iecTei, NoOyKAA0T K JOCTHKEHHIO HX
ciaBel. M d4ro eme Oosee cienyer NPUHATHE BO
BHHUMAaHHUE; cO3eplas 3THU 3[JaHHi U UX DPa3BaJIMHBI,
MOYKHO JIy4Ille TIOHSITHh OPEeHHOCTH JIeN YEJIOBEYECKHX,
Ha KOTOpBIE HUKOUM 00pa3oM He CIIeAyeT MoJlaraThCs,
u00 [Bce] BUAAT, YTO 3TH COOPYXKEHUS, KOTOPBIE, KaK
CUMTAJIM HAIIM TPEAKH, CBOMM 3aMedyaTelIbHbIM
MOTYIIECTBOM U BEITMYANIINMH 3aTpaTaMH HOCHOPST €
OeccMepTHeM, Tenepb H3-3a [JaBHOCTH]| BpEeMEH M
JPYTHX HECUACTIIMBBIX 0OCTOSTENILCTB CTOSIT Pa30HUThIE
u Ppa3BaJIMBIIHECS.) «Hraxk, UCXOJIS u3
BBIIIIECKA3aHHOTO M JPYI'MX Pa3yMHBIX OCHOBaHHH,
MOOYXKIAIOMMX Hally IyIly, CKIOHSACh K MOJIbOam
...IJIaB OKpPYTroB M xutenei Puma, ....Mbl oz yrpo3ou
OTIY4YEHHUS M SICHO ONIPEAETICHHBIX B CAMOM CTaTyTe
JCHEeXKHBIX  ITpadoB, KOTOPHIM  IOJBEPraroTCs
JenaroIyie MPOTHBHOE, TMPEINUCHIBAEM  ...YTOOBI
HHUKTO W3 HUX MPSIMO WJIM KOCBEHHO, SIBHO WJIM TaliHO
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BIpE/Ib HE 3aMBIIIIT HUKOMM 00pa3oM pa3pyliars,
YHHUYTOXATh, pa30MBaTh, CHOCHUTH, MpPEBpAIlaTh B
U3BECTh KakKoe-TH0O ApeBHEe OOIIECTBEHHOE 3JIaHHe
WX OCTaTKU APEBHETO 3[JaHMs, HAXOJSIIUECS B CAMOM
ropojie, ero OKpyre WM Jaxe B HUX COOCTBEHHBIX
3aropoJHBIX M TOPOACKHX BIAJCHUAXY....«Jla He
OyZeT Mo3BOJIEHO HIKOMY W3 JIIOJe BOOOIIE JIUIIATh
CHJIBI 3TOT TEKCT WJIM IIPOTUBOPEUYNTH EMY B O€3yMHO
nepsocti». [ ,c.]. (Ilepesoo ¢ namuncxozo H.
Pessxunoii uz knueu: Muntz E. Les arts a a cour des
papes pendant le XV-e et le XVI siecle, p. 1. Paris,
1878, p. 352-353). Kak Mbl BHAUM  31€Ch
MPOCIIeKMUBACTCSl OOpallleHHe K pynHaM Kak oOpazam
HAallUOHAJIBHON WJACHTUYHOCTM U KaK OCHOBY I
pPENUTHO3HOM  IIPONOBEAM  OJHOBPEMEHHO,  YTO
yKa3aHHE COXpPaHATh HE TOJBKO XpaMbl, HO U
TPaXAAHCKHE 3JIaHHUS — YTO BBIPAXKAET CHELUPHUKY
3M0XH B MEPBBIX NPOSBICHUIX CEKYIISIPU3ALNH.

B 1515 roay npoekT mo CoXpaHEHHIO PyUH
Puma  mpomomkaercs  yCHIMAMH  TIOKPOBHTENS
UCKYCCTB, nanoi pumckuM JIeBom X, u3 pona Meauuu,
KoTOpblii Ha3Hadaer Padasmmo Cantu (Raffaello
Sanzio, (1483-1520)  xpaHuTeneM  PUMCKHX
JPEeBHOCTEH, M eMy MOopy4yaeTcs pPEeKOHCTPYKLUSA
cobopa Ca.Jlerpa, mnepeBojy Ttpakrata ButpyBus
(coBmectHo ¢ Pabuo KanpBo), wuccnenoBaHue
apxXuTeKkTypel Bednoro ropoma. B  pesyibraTe
MPOBEICHHOIO M3BICKaHUS, PAcKOIOK, OOMEpOB |
3apUCOBOK, €My OTKpBIBAE€TCS KapTHHA IUIaYeBHOIO
TIOJIO’KCHHUS A€ B 3TOI 00JacTH, 4TO OH OTpa)kaeT B
ceoeM rmmcekMe TnoHTHPEKY B 1519  romy.
Hcropuueckue npeaanus o PUMinsHax ¥ UX IPOLIIOM
HE KaXeTcs €My IIPEyBENWYCHHBIMH II0CIE 3THX
W3BICKAaHWH, M «B PEJUKBUSAX BHANMBIX CpeId
pa3sBanuH Puma» OH BHIUT «DOOXKECTBEHHOCTh HX
JIPEBHUX YMOB». JIBOSIKOE€ UyBCTBO OT CBOUX OTKPBITHI1
OH BBIpa)KaeT CJIOBAMH O TOM, YTO «IO3HaHHE
MPUYMHSAET €My U BelMuaiilliee yIOBOIBCTBHE U B TO
JKe BpeMs BeIHuaiiryro 60yib» OT co3eplaHus «Tpymna
6aropoHOTO0 TOpoAa MOEHW POAMHBL, KOTOPBIH
pacTep3aH CTOJb KaJIKHM 00pa3oM», 4TO OJMH B OIMH
noBTopsieT B nenue sroro JI. AmpbepTH, U Tak ke Kak
@.IMerpapka oOBUHSET COBPEMEHHHKOB,
paspylIalolmuX €ro B BapBapcTBE, HAa3bIBas HX
«HEBEPHBIMH W TIPECTYIHBIMW», U CPaBHMUBAET ITHX
«3JIOHAMEPEHHBIX JIIOACH» C <«JIUKHMH 3BEPSIMU»: «O
3a4eM HaM KaJOBaThCsl Ha TOTOB, BAaHIAJIOB M APYTHX
KOBapHBIX BpParoB BCErO JIATHHCKOTO, €CIU Jaxe Te,
KTO MOJO0HO OTI[aM U ONEKYHaM JOJDKHBI ObUIH OBI
3aIUIIATh 3TH KAJIKHE OCTaTKH PuMa, camMu cimimkom
JIOITO€  BpeMsl BCEMH CHJIAMH CTPEMWINCh HX
paspymnTh W YHHUYTOXHUTH». JlaHHAs CHUTyarus He
OblTa IIpeyBeNNYEeHHEM, HO TOYHO OTpakasla MPOoIecc
JOOBIUM MyIIIOJIaHa, W3BECTH, KaMHEH, Mpamopa u3
JPEBHHUX MOCTPOEK JUIS MCIOJIB30BaHUS B HOBBIX, YTO
MPOMCXOJUIIO Ha ero riasax: «/ s He Mory BCHOMHUTB
6e3 TiyOOKOTOo COCTpajaHus, CKOJBKO HPEKPACHBIX
BelIel OBUIO pa3pyImIeHO 3a TO BpeMs, Moka s B Pume,
a TOMy HET eIle U ABeHaAnaty jet». OH TOBOPHT, 4TO
«cumuTtaeT ce0s 00sA3aHHBIM HANpsi9b BCE CBOW MAJbIe
CHJIBI, YTOOBI HACKOJIBKO BO3MOKHO COXPAHUTH KHBBIM
001MK, MK XOTA OBl TEHb TOPOJay, M 00paIIaeTcs co

clIe3HOl MoybOOH o0 3ammre pywH ropoxa: «Mrak,
CBATEHIINI OTell, OJHOI0 U3 MEPBBIX MBICIEH Ballero
CBATCHINIECTBA JIOJDKHA OBITH 3a00Ta, YTOOBI TO
HEMHOT'0€, YTO YIIENEeNO OT APEBHEH POIMHBI CIIaBbl U
oT Bemuuus HWrtanmuu, Kak  CBHICTEIBCTBO O
00’KECTBEHHOCTH TE€X YMOB, IaMsTh O KOTOPBIX U JIO
ceil Mophl MOOYXKAaeT AyMH K JoOpomeTen , He ObLIo
OKOHYATEIIbHO  YHHYTOXEHO W MOBPEKICHO
3MOYMBIIUICHHUKaMH W HEBeXIaMH, MO0 yMawm,
3aIevaTICBITNM CBOCIO KPOBBIO CTOJIb BEITUKYIO CIaBY
JUIsL BCErO MUpa, AJIsl Halled pOAMHBL U 7S Hac, 10 Cer
MTOPBI HAHOCHJIOCH CJIMIIIKOM MHOTO OCKOpPOICHHID) [
,c.]. («Ilucomo nane Jlvey X», Macmepa uckyccmea 06
uckyccmee. T.1. M., 1966. C. 163-171). U 3aece Mbl
HaOI0jaeM  UCIONBb30BAaHME PYUH Kak  3HAKOB
BEJINKOTO MPOIIOTO, BO3MOXKHOTO ULt
BO3BEJIMYMBAHUS HACTOSIIIETO.

Uro kacaeTcst apXUTEKTyPHBIX KPYTOB, TO K KOHITY
XV Beka HCTOPHU3M yrKe IIPOYHO BXOIUT B 000OPOT Kak
OCHOBHAsI JIMHUSI B PAa3BUTHH U TONTOTOBICT IyTh
Onmu3smielicss JMOoXe KiIaccunu3Ma. B kadecTBe
WUTIOCTPAIIMH MOXKHO B3ATh TpyX AHzapea [lammaamo
(Andrea Palladio, (1508-1580), Bo BBemeHHH K
KOTOpPOMY OH IIpU3HAETCS B CBOMX CHMIATHAX K
aHTWYHBIM pyuHaM. B mocesinenun Cunbopy ['pady
JakoMo OH MHUIIeT:

«...51 mHOrO pa3 e3nun B Pum u apyrue mecra
Uranum u BHe ee, rue COOCTBEHHBIMH TIJla3aMHu
cozepuall ¥  COOCTBEHHBIMH pyKamMH 0OMepsu1
(parMeHTBI MHOTHX aHTHYHBIX 3JaHUH, KOTOpHIE,
COXPaHHWBIIUCh IO HAIUX JHEH B  KadecTBe
YAUBUTEIBHBIX CBUZCTENBCTB BapBapCKOTO
W3YBEPCTBA, B TOXE BPEMsS B CBOMX BEIHMYABBIX
pa3BalMHAX CIy)XaT KPAaCHOPEYHBLIMH W CIaBHBIMU
MaMATHUKaMH PUMCKOH JTOOJIECTH M BEIHYHS, TO S,
HOJIyYUB BEJIMKUI ONBIT U BJOXHOBEHHE B OTMEHHOM
U3Y4EHUH MMEHHO OTOrO IIPOSIBICHHUS aHTHYHOM
nobnectu...»[ ,c.]. ( «Yemwipe KHucu 06
apxumexmypey, Anopea Ilannaouo, uzo. Bcecoro3noiu
akademuu  apxumexmypui, Mocxkea, 1989, 345c.,
cmp.2), a B oOpamennn k Kuia3io OvMmanymry
Ounmnbepry, ['epuory CaBoiickoMy «...5 B3su1 Ha ceds
CMEIIOCTh ITOCBSITUTH ATY KHUTY OECCMEPTHIO CBETIIOTO
¥ CIIABHOTO WMeHH Bamrero BrwicouecTBa, kak TOro
KHSI35, KOTOPBI OJUH TOJNBKO B HAIle BpPEeMs CBOEH
MYIPOCTBIO M CBOEH T00OpOAETENbI0 YHOHOOIACTCS TEM
JPEBHUM PUMCKHM Te€pOsIM, JOOJECTHBIM JAESHHUSIM
KOHMX MBI TUBUMCSI, HE TOJILKO YUTasi O HUX B UCTOPHUH,
HO U JI00YsICh UMM B aHTHUYHBIX pYWHaX. («Yemuwipe
KHueu 06 apxumexmypey, Auopea Ilannaouo, u3o.
Bcecorwsnou akademuu apxumexmyput, Mockea, 1989,
345¢c., cmp.6)

Iepuon Peneccanca nepexoauT B CBOKO MO3IHIOI0
Pa3BUTYIO CTaiWio0, pa3felisisiCh HAa MaHBEPU3M H
06apokko (37ech MBI TOBOPUM B COOTBETCTBHU C
Teopuel Hemenkoro ncropuka J.ITaHopcku - 6apokko
U MaHbEpU3M — IIPOJOJDKEHMSI PEHECCaHca, a He ero

AHTHIIOIBI), KOTOpbIE OTJINYAJIUCH Ooub et
WHIUBUAYaIBHOCTBIO, CBOOOJOW B OOpameHuu ¢
AHTUYIHBIMH oOpasiamu, MOMBITKAMHU

YCOBEPIIICHCTBOBAHUSI W PEKOMOMHAIIMK HW3BECTHBIX
¢bopM. B OCHOBHBIE KaTeTOpUM OJCTETUKH OBLIH
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BKITIOUYCHBI - CBOCHPABHOCTh (capriccioso),
HEOOBIYHOCTh (stravagante), 9KCIIEHTPUYHOCTh
(bizzarro), opuruHaIBHOCTH, OTXOJ OT TIPABHI |
KaHOHOB. OTHOLIEHHE K AHTUYHOCTH CMEHMJIOCH C
BOCTOP)KEHHOTO TIPEKJIOHEHUS HA YBEPEHHOCTh B
BO3MOXXHOCTH CPaBHHUTBCSI C JPEBHUMH CBOMMH
CHJIAMH M BO3MOXHOCTAMH. [l HWIUTIOCTpAIiU
UCTOpH3Ma JTOTO MEPUOAA CTOUT  YIOMSHYTh
Ixkopmko Baszapu (Giorgio Vasari (1511-1574), a
UMEeHHO ero Tpyn <«OKusHeomucanusi Hauboee
3HAMEHUTBIX JKUBOIKCIEB, BasTened u 3oa4ux» («Le
Vite de’piu eccelenti Pittori, Scultori e Architetti»,
Giorgio Vasari 1568), B KOTOpOM aBTOp HCIOJIB3YET
TEPMHUH «MaHEpa» — KaK CHHOHHMM TEPMHHA CTWJb, C
BKJIIOYCHHEM  €ro  HMHBapUAaHTOB,  CTHJIM3AIMH,
NoApaKaHWH W, B TOM 4YHUCIEe, C  Y4ETOM
MHJMBHIYaJIbHOTO TOYepKa aBTopa. B ero Tpakrare
MBI BHIMM JIOMYIICHWE, YTO 00pa3lbl JIPEBHOCTH
BO3MOXXHBI K  YJIy4IIEHHIO, a HE TOJIbKO K
MOAPAKAHUIO: «OTHUCAHUE KU3HH, TBOPCHUI, MaHep U
0COOEHHOCTEH BCEX TeX, KOM IMEPBBIMH BOCKPECHIIH
CHHM HEKOIJa YyKe yMepIlHe HCKyCcCTBa, 3aTeM C
TEUCHHEM BpPEMEHH HX O0Oramang, yKpamam ¢
JIOBEJIN, HAKOHEI, 1O TOW CTYIIEHH KPacOThI ¥ BEJTHYHS,
Ha KOTOpOIl OHM HaxomiTCA B HalIM THU.» [ ,C.].
(lorcopooco  Bazapu, «Kusneonucanuss Haubonee
3HAMEHUMBIX JICUBONUCYES, asimeneti U 3004Uxy,
Hzoamenvcmeo «anvgha-knueay, M.: 2008. — 1278 ¢)

OO1mit BEKTOp UCTOpHU3Ma COXPAHSIETCS U B 3TOT
nepuoj, Habupas O00OpOTBI B  HCCIIEAOBAHUSIX,
apXeoJIOTHH, MOTPYKEHUH B UCTOPHIO, HO, HE Tepsis
CBOCH aHTHUKBapHON opueHTauuu. Baszapu mnuiier o
BpPEMEHHU MPEALIECTBYOIIEM Peneccancy:
«IIpou3BeeHUs] CKYIBITYPHl M JKUBOIKCH, PAaBHBIM
obpazom xopoiue, norpedbeHHsie B pyuHax Wranuw,
OCTaBAJIMCh JI0 TE€X )K€ BPEMEH CKPBITBIMH WU JKe
HEHM3BECTHBIMU JIIOJSIM, OTPYOEBILINM B HEYKITFOXKECTSIX
HOBBIX OOBIYaeB TOH MOpHI...M XOTA mpenku ux u
BUJIEJIN OCTATKH apOK, KOJIOCCOB, CTATYH, CTOJIIOB MIIX
)K€ PE3HBIX KOJOHH B TOJBl, MOCIEIOBABIINE 32
pas3rpabieHusiMU, pa3pyLICHUsIMU U TIoapamu Puma,
OHHU HE YMEIIM HH OLEHUTH ITOTO, HU U3BJICYb OTTY/IA
Kakyoo-1ubo Moib3y, ¥ JIMIIb BO  BPEMEHa,
YIIOMSIHYTBIE BBIIIE, TATAHTHI, MOSIBUBIINAECS MMO3/IHEE,
NPEeKpacHO OTJIWYas XOopolee OT JypHOrO |
OTKAa3aBIIKUCh OT CTAapoil MaHepbl, BEPHYJIHCh K
NOAPAKAHUIO  JIPEBHOCTH  CO  BCEM  CBOUM
MpwieKaHneM W TalaHToM...» [ ,c.]. (Horcopoaico
Bazapu, «Kuszneonucanus mnaubonee 3HAMEHUMbIX
Jrcugonucyes, asmeneil u 3004uxy, Hsoamenocmeo
«anvpa-xuuear, M.: 2008. — 1278 c.). 1o ero MHEHHIO,
30/14€CTBO, BOCKPEUIEHHOE W3 pYWH, HE MPOCTO
jJocturio BeicoT JlpeBHero Puma, HO W coriacHo
«TIOCTYNATEIFHOMY XOJY BO3POXKIEHHS HCKYCCTBA»
JIOCTHUTJIO «COBEPIIICHCTBA B HAIIHU JTHIY.

Takoe e BMpeHue mnpomecca wucTopusmMa u
OTHOIIEHWS K HEMy OT HOApaXKaHus  JIO
MPEBOCXOXK/ACHHS, OT KOMHMPOBAHUSI K Pa3BUTHUIO, OT
TOYHOTO [IUTHPOBAHUS K PCKOMOMHAIUSM MBI BUIUM U
B XVII Beke y uccrnegoBaTeneit 3Toro neproaa, u 371ech
crout obparutbes K JxoBanuu Bemtopu (Giovanni
Pietro Bellori (1613-1696). Drtor aHTHKBap W

XYJOXHHUK, XPaHUTEIb ApeBHOCTEH y PuMckoro mamst
Knumenta X, B cBoeM Tpyne «Mmes »xuBomwucua,
CKYJBIITOPa M  apXWUTeKTopa, u30paHHas  OT
€CTECTBEHHBIX KpacoT, MPEBOCXOAAIAs IPUPORY» [
,c.]. (Gio. Pietro Bellori. «Le vite de’ Pittori, Scultori
et Architetti moderniy. Roma, 1672, 1, p. 3-13.), muuer,
YTO YCMaTPUBACT «BEINKOE 3J10%» B MaZeHUH PuMckoit
Wmnepun, «BMecTe ¢ KOTOpPOW maimu Bce I0OpbIe
HckycctBa, a ¢ HuMH u Oojee BceX MPOUNX
3omuectBo». OH CoOXKaJleeT, YTO IOCIE €€ maJeHus
«obpa3mpsl 1 uaen» ['pexoB 1 PUMIISH 1 «kpacuBeiimie
CTPOCHHE [PEBHOCTH» OBUIM B «IPE3PEHUN» Y
«BapBapckux cTpouteneit». Ilo ero MHeHHIO, B MOXY
Peneccanca, «MHOro moTpyauiauck bpamanre,
Pagasne, banbsrazape, xynuo Pomano u mocie HUX
MukenaHIKen0, YToObl U3 TEePOMYECKUX pPa3BanH
BEpPHYTb APXUTEKTypy K HauanbHOW ee Maee u Bumy,
oTOmpas m3sHennIe GOpMbI IPEBHIUX 3TAHUID.

B ero Tpyzne mpuCyTCTBYyeT NOpHUI[AHUE KPUTHUKH
KOIIMPOBAHUS, KOTOPBIM ITOJBEPTAINCH apXUTEKTOPHI,
oOpamaBmmecss K aHTHYHBIM (opmam: «HemHe e,
BMECTO TOTO, YTOOBI BO30JArOAapHTh 3THUX MYIPBIX
MyXkeH, ux BMmecte ¢ JlpeBHHMMH HeOiarogapHo
MOHOCAT, OyaTo Obl OHM Oe3ayMHO U OeccllaBHO
MOBTOPSIM JIpyr nOpyray. Jlajee MM HOPHLAIOTCS
AQHTUUCTOPUYECKHE  TEHICHLUH,  BBIJBUTAIOIIHE
«HOBBIE UJIEM» - «..XYJOXHUKH, 3a0pOCHB H3y4YCHHUE
NIPUPOABI, U3BPAaTWIIM HCKYCCTBO HEKOEH MAaHEpOH,
WU, CKa)XxeM, HeMblcnuMoi Maeeit, onuparorieiics Ha
pemeciio, a He Ha moxpaxaHwe...». HWm, mpnu
OOCY)XIEHHH TEpMHHA «MaHEpPBD» B apXHUTEKType
nozgHero BozpokaeHus, B 3ToM (eHOMEHE BHIUTCS
OTKJIOHEHHE B CTOPOHY JIBYX KpPaWHOCTEH, KaXyIInXCs
eMy HeaomycTUMbIMH: «B 3Tol ponaroi cmyte

HUCKYCCTBO TEpIEeo oT IBYX KpalHuX
NPOTHUBOIONOKHOCTEN: OIHA COCTOSAJAa B  TIOJHOM
IMNOAYUHCHUH ﬂeﬁCTBHTeHLHOCTH, Apyras —
BOOOpaXeHHUIO», U, Kacasich MPOOIEMbI HCTOPH3MA, OH
OIUpPAETCs Ha aBTOPUTET JPEBHEPUMCKOIO
apxuTekropa BurpyBus, KOTOpBIM  «OCyXkJIaer

HOBIIECTBA U MpeJIaraet JIydine o0pasipn U3 yucia
HUCTOPHYECKHX, C JPYrod CTOPOHBI, MJOITyCKAeT
BO3MOXKHOCTH UX COBEPIICHCTBOBAHMSI.

3n1eck  cileayeT  COBEPIIMTh  OCTaHOBKY B
MIPOCIEXUBAHUH pacCMaTpUBaEMON HaMH JIMHUHU
UCTOPU3MA, BBHAY TOTO, 4YTO OCHOBHOE €ro
HampapJIeHHe IOIYYWIO CBOE MONHOEe O(opMIeHHE U
JIIMJIOCH Jlajiee B TOM JKe HallpaBlICHUH, 0e3 0coObIX
OTKJIOHEHHH, 0OpeTs CBOMM TJIAaBHBIM (PyHIaMEHTOM
PETPOCIEKIMI0O C LENbl0, B TMEPBYIO O4YEPEnb,
THOCEOJIOTHYECKOH, TO €CTh 00paIlieHHe K POLLIOMY C
LIEJTBI0 TIO3HAHUS ce0s B HCTOPUYECKON TEPCIIEKTHBE.
C XV no XIX Bex MCTOpU3M NPHHSI HAUMEHOBAHHUE
AQHTUKBapHUaHU3Ma, MOJIy4IHI (POPMY CaMOCTOSTEILHOM
JCIUTUIMHBI, OpPHEHTHPOBAaHHON Ha
TYMaHUCTHUYECKYI0  (OpMy  TO3HaHHS  MHDa,
TPaJULMOHATIN3M, apXeoJIOTU3M, HCKYCCTBOBEICHHUE.
[To cyTu mena aHTHKBapHaHU3M C €T0 JIMHUN pPa3BUTHUL
or @.broumo, K.AHkoHckoro, JL.Amebeptn c
MOCTIETYIONUM BIMSHHEM Ha aHTHKBAapHEeB AHIIINH,
I'epmanuun, @pannuu, HunepnanooB u ap. - MOXKHO
CUMTATh MPSIMBIM IPEIIICCTBEHHUKOM HCTOPHH Kak



East European Scientific Journal #11(63), 2020 17

Hayku, BosHukirer B XIX Beke. Uepe3 6apokko ¢ ero
KyJIbTOM PYHUH, 10 IIEpHOJia POMaHTHU3Ma M SKIEKTUKH
JAaHHOE HaIpaBJICHHE JIOTHKH HCTOPU3MA JUTHIOCH B
OJTHOM M TOM e KJIfoue, Tak B 1796 rony ¢paniy3ckuit
apxeonor AmntyaH-Kpusocrom Karpmep-ne-Kencu
(Antoine Chrysostome Quatremére de Quincy (1755-
1849) 3amaBancs BompocoM: «UTO e€cTh aHTHYHOCTH
B PuMme, ecium He Benukas KHMra, CTpaHMLBI KOTOPOMH
paspylIeHsl WIM BBIPBaHBI BPEMEHEM, KHHIA,
OCTaBJICHHass 11 COBPEMEHHOTO HCCIICAOBAaHUS,
YTOOBI 3aMIOTHUTH ITPOOEITBI 1 HABECTH MOCTHI B MECTaxX
paspymenus?» [ ,c.]. (yum. no «®pacmenm u3
ucmopuu DPYUHY, bpaiian Junnomn,
https://syg.ma/@furgat/brain-dillon-fraghmienty-iz-
istorii-ruin). B 1863 roxy ¢paHmy3ckuii apxuTeKTOp
Cesap [Heiinu (Cesar Daly (1811-1894)) rosopu, 4to
«[Ipouutoe co3gaer pyUHBI, KOTOpBIE B3pAIlMBAIOT
IUIOJJOBUTOCTh ~ HACTOSIIETO ¥ IOATOTABIMBAIOT
GoraTple ypoxan OyIyIIEro», «IIpOIUIOe COAEPKHUT B
cebe 3apoapI Oyaymero, mo100HO TOMY, Kak KeIyIb
comepxur B cebe myd, a MaTh COICPKHT B cebe
pebenka. ...I[Iponutoe Bcerna coaepxut B cebe Takoi
3apoAblll, B BHAEC ()parMeHTa — OTAENBHOH pachl,
CTpaHbI, SMOXH, WIH OJHOTO UCTOPUYECKOTO CTHII» [
,c.]. («Introduction» to «Revue ge'ne’raley, Cesar
Daly, Vol. 21, 1863, pp. 5-6, 8-9, trans. Harry Francis
Mallgrave).

Yucno Takux MO3UIINM, COBMAJAIONINX KaK B
YaCTHOCTSIX, TaK U B OOLIEM - BEJIUKO, U TIO3TOMY CTOUT
nepetu cpazy kK XX BeKy, BBHIY JOCTaTOYHOMH
MCCIIEIOBAaHHOCTH YUCHBIMH IIEPHOA POMAaHTH3MA.

JBanuaTelii BEK BHEC CBOM KOPPEKTUBBHI B
ucTopusM u JnuHUI0O ero passurus. [locne IlepBoit
MUpPOBOM BOWHBI, MOPOJUBLIEN MHOMECTBO PYHUH,
HEMEIKU’ ¢dunocod BanbTep benbsimun
(Walter Benjamin); nwmmnrer: «CJ0BO «HCTOpHS» Ha
JIMKE TPHUPOAbI HAYePTAHO NHCHMEHHBIMHU 3HAKaMH
OpeHHOCTH. AJteropudeckas (pU3MOHOMHUS MPUPOLO-
HCTOPHH, TIPENCTaBJICHHAas Ha IMOJMOCTKaxX IpaMoH,
JIESHCTBUTENLHO TepexkuBaeTcs kak pyuHa. C Hel
WCTOpHS YyBCTBEHHO IIepeMecTwiiach Ha apeHy. U
3ameyaTiieHHas B TakoM  o0pase,  HMCTOpHUs
o0opaymMBaeTcsi MPOLECCOM HE BEYHOW JKM3HH, a
CKOpee HeyaepkuMmoro pacmana.» [ ,c.]. («Ursprung

des deutschen Trauerspielsy, Walter Benjamin,
Suhrkamp  Taschenbuch Verlag, 1925, yum.no
«IIpoucxoocoenue bapounoi  opamwvly, Banvmep

benvamun, Aepap, Mocksa, 2002, 290c., cmp.186).
ITo3nuee, B 1940 roxy, xorna npuOImKeHHe MUPOBOI
KaTacTpo(bl CTAHOBUTCS OYEBHUIHBIM, BEHBSIMHH B
cBoeit npodernyeckoit padore «O MOHATHH UCTOPUIY,
obcyxnmaer kaptuHy Kiee “Angelas Novus”, Ha
koTopoil oH Buaur Amnrena HWcropun «Ero mmx
obpainen k npouuiomy. Tam, rae Ui HaC — IeroYKa
NPE/ICTOSIIUX COOBITHH, TaM OH BHIUT CIUIOLIHYIO
KaTacTpo(y, HEMPECTaHHO IPOMO3/ISIIYI0O PYHHBI HaJ
PYMHaMH ¥ CBaJIMBAIOIYIO BCE 3TO K ero Horam. OH Obl
U OCTajCsi, YTOOBI TOAHATH MEPTBBIX M CJIEMUTH
o0omku. Ho mIKBanbHBIN BeTep, HECYIIMICS U3 pasd,
HAIIOJIHAET €TI0 KPbLIbs C TAKOM CHIIOH, UTO OH YK€ HE
MOJET WX CIOXHTh. BeTep HEyAepKUMO HECET €ro B
Oynyiee, K KOTOpOMY OH 0OpallieH CIIMHOM, B TO BpeMs

KaK Topa OOJIOMKOB Mepe]l HUM TOJHUMACTCS K HeOy.
To, 4ro MBI Ha3pIBacM NPOTPECCOM, U €CTh OSTOT
mwkBam» [ ,c.]. («O nowsmuu ucmopuuy, B.Benvsimun,
W.Benjamin, Uber den Begriff der Geschichte,
Frankfurt, 1991, yum. Ilo «Yuenue o nooobuu,
Banemep benvamun, PI'TY, Mockea, 2012, 290c.,
cmp.242).

Kak »xe »3TOT «1KBam» mporpecca, «TBOPSIIUN
pyuHBD TIposiBIIICA nanee? B mepmon hopmupoBaHms
TOTAJUTAPHBIX PEXUMOB EBpOIIBI, apXuTeKTypa Oblia
mocraBleHa Ha ciayxOy rocymapctBy. Cram
HCTIOTHATENFHUIICH 3aKa30B TOTAJTHTAPHOTO PEXHUMA,
OHa ObLTA BEIHYKJICHA CITYXKHUTh LIEJISIM JICTUTHMU3AIUU
pEeXMMa IOCPEICTBOM CHMBOJHMYECKOW €ro CBSI3U C
aMOUIHSIMH JpeBHEH PUMCKOH UMIICPHH,
O ITICP>KUBAIOIICH UICHTUDUKAIHIIO ¢burypsr
COBPEMCHHBIX BOXICH C PHMCKAMHU I[e3apsMHU.
CrnenmoBanue HICOJIOTHIECKOMY HAMIICPaTHBY
MOMUTHICCKONH BIIACTH apXHWTEKTypa, IOMana B
CBOCOOPa3HYI0 OKKYMAINIO, CTAB HHCTPYMECHTOM JUIS
CO3JaHUNA JEeKOpaluui [ BO3POXKACHUS «HOBOM
Pumckoli umnepum». 30eCh YMECTHO BCIOMHMTH
BBICKa3bIBaHUE aHTIHIICKoTO ucatens ['epbepra Puna
(Herbert Read, (1893-1868): «Ilo3amun Kaxmoro
JUKTaToOpa BO3BBINIACTCS  KpOBaBas JOpHUUYCCKas
komonHa» («In the back of every Dictator there is a
bloody Doric Columny, [ ,c.]. yum.no «Architectural
Reflections: Studies in the Philosophy and Practice of
Architecture, Colin St John Wilson, Butterworth-
Heinemann 1988, 256pp.,cmp.70). Tlpome Bcero
MPOAEMOHCTPHUPOBATh 3TOT MPHHIUI Ha TIPUMEpe
Uranun u Tepmannn Havama XX Beka M JBYX
ApPXUTEKTOPOB, TIPOCIABHBIINXCS OOCITy)KHBaHUEM
JIBYX M3BECTHBIX TUKTATOPOB.

Mapuemno Ilesiuentunu (Marcello Piacentini,
(1881-1960), co3aatenp CTHISI «JIMTTOPHO» IMEPHOIA
npaBjieHuss MyCCONMHM, W3BECTEH TaK JKe Kak
ApPXUTEKTOP, 3aWHTEPECOBAHHBII B cyaboe
UTAJIbSIHCKOTO MPOIILIOTO, BBIpaYKAOIIHT
OecrokoficTBO W 3aboTy 00 ypOaHHCTHYECKOU
mpobrnemMatukd Puma, marommii peKOMEHIAalWu 110
KOODAWHUPOBAHUN aPXUTEKTyPHBIX TIOAXOJOB B
VIOpaBICHUN TOPOJOM C aKICHTOM Ha BEIpaXCHHE
«becTiokoiicTBAa O JpPEBHUX OCTaHKax» («nessuna
preoccupazione dei resti antichi»), ¢ yderom
MIPUHITUIIOB STHHYECKOU crieruduku. B cBoelt xHHTE
«Apxurtektypa cerogus» [ ,c.]. (Marcello Piacentini,
Architecture  D’Oggi, dell'Accademia  d'ltalia
Architettura, ed.Paclo Cremonese, editore in Roma,
1930, 260pp.) oH 3amaeTcst BOMPOCOM CYILECTBOBAHMS
COBPEMEHHOW apXHUTEKTypbl U COOTHECeHHsi e€ C
HUCTOpHEH, 3BOJIFOLIUHA APXUTEKTYPBI B eé
MIPEEMCTBCHHOCTH, U C JIPYTON CTOPOHBI — MOSIBICHUS
MOJIEpPHU3Ma, Kak pe3yinpTata peBomonuu. OH
BEIPa)Kae€T COMHECHHE, BOBMOXKHO JIH MIPOCKTHPOBAHUE
¢ HyJs,, 6e3 ONOpbI HA MPOIIJIOE, U, COOTBETCTBEHHO,
HEIOBEpUE K «COBPEMEHHOMY TeueHHo». OH ¢
CHUMITATHEH PACCMaTPHUBACT DKJIEKTUKY U HUCTOPHU3M C
WX HAIMOHAJIBHBIMH W PETHOHAIBHBIMA MOTHBaMH,
pasianyHbie GOPMBI HEOKITACCUIIM3MA C TOYKH 3PCHUS
WX ajanTalMd K YCJIOBUSM HHAYCTPHATHU3ALMHA U
MEXaHHU3AI|H, B YCIOBUIX «PaIUKaIbHON IIEPEMEHBI B
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JYXOBHBIX U MaTepHajIbHBIX TOTPEOHOCTSIX YEIIOBEKaY.
IITar B CTOpPOHY MOJHOTO pa3pyLIEHUs «IPOILIOTO,
TPaAMUMOHHBIX  (HOPM W CTHICH»  BBI3BIBACT
ONpENeNIeHHYI0 KPUTUKY, Iojlaras S5TO «U3JIHILIHE
UPPALOHAJIBHBIM M JKCTPaBaraHTHBIM», «CIHMIIKOM

paduKaJIbHBIM. BI:Ipa)KafI CUMIIATHIO K pany
06’beKTOB, BBIIIOJTHEHHBIX B «CHACPKAHHOM, CYXOM,
APUCTOKPATUIHOM, KJIIaCCUIIU3ME), TaKHUX Kak,

Hanpumep, CTokroasMckas Onbmuorexa ACITyHIa, OH
JaeT HaM 3HAaTh O TEX MPHHIUIAX, KOTOPHIC JISKAIH B
OCHOBE €r0 HJICOJOTHH CTUIIS «JIUTTOPHO», KOTOPBII
OTNUpaJICsl Ha «O0TaTCTBO XyIOKECTBEHHBIX COKPOBHII]
MPOLIOT0Y», KOTPAKEHUH PETHOHAIBHBIX TPAIULIUI U
B TOM YHCJIE «BJIOXHOBEHHUH MMIIEPCKHUMHU PyHHAMI
(«ispirazione perfino dai ruderi imperiali»).

Hewmeuknii apxurextop Anpoept llneep (Albert
Speer, (1905-1981) B cBOMX BOCIIOMHHAHHSIX
NpU3HAETCI B CBOEH IIOOBM K PyHHaM MPOMIIOrO:
«MHe ropaszo 60IbIIEe HPABIIIOCH IO I0POTE B LIKOITY
3aBopauMBaTh B Hapk [ eimenbOeprckoro 3aMka u
MEUTATENbHO PA3TIIABIBATE C TEPPACH PYUHBI 3aMKa U
pacKuHyBIIHUiics BHA3Y cTapblil ropon. [Ipuctpactue x
pyuHaMm ¥ Ja0UpUHTaAM  CTapUHHBIX  YJIOYEK
COXPaHUIIOCh M BIIOCJIEJCTBUM HAIIUIO BHIPAKEHUE B
CTPacTU K KOJUJIEKIMOHMPOBAHHIO TMei3axei» [ ,c.].
(«Tpemuii petix UHYmpu. Bocnomunanus
peuxmunucmpa 60€HHOU NPOMBIUICHHOCIU Y,
Anvbepm Ilneep, Llenmpnonuepag, Mocksa, 2005,
654c.,cmp.24). B nepuon coeii padotel Ha A.['utiepa
APXHUTEKTOP IIPHUIIIEIN K BEIBOAY, YTO MOJIEPHHU3M IIIOXO
CIYXHUT BbIpaXeHHeM upaeonoruu Tpervero Pelixa —
«COBPEMEHHBIE  3IaHUsl  IUIOXO  COOTBETCTBYIOT
MPOBO3TIAIEHHOMY [HWTiepoM  IpeaHa3HAYECHHUIO
«MoOCTa TPAAUIMI» K OyaymuM nokojaeHusM». [o ero
MHEHHUIO, YK€ HWMEIOIIMEeCS PYHUHBI IUIOXO MOTYT
«repeiaBaTh  IePOMYECKOE  BJOXHOBEHHE, KOUM
I'mtnep Bocxuiajics B MaMATHUKAX IPOILIOTO», B
pesynbTare uYero OH paspabartbiBaeT «Teopuro
HCTOPUYECKON LICHHOCTH PyuH». E€ CyTh 3aKitodanach
B TOM, YTOOBI 3[aHUSl JJaKe CIYCTS MHOTHE BeKa
COXPaHSUIM CBOIO CHMBOJIMYECKYIO ¥ BOCIIUTATEILHYIO
ponb. To ectb OH craBun mepen coboi 3amady
MPOEKTHUPOBATh HE TOJBKO COOPY)XEHHE, HO U €ro
Oynyme pyuHbl - «Mosi «reopus» JOJDKHa Obuia
penmTs 3Ty JuiieMMy. Mcernoss3yst ocoOble MaTepraib
U TIPUMEHSIS OTIpe/eTICHHbIE CTaTUYeCKHe MPUHINIIB,
MBI CMOTJIM OBl CTPOUTH COOPYIKEHUSI, KOTOPBIE, JTaxe
o0BeTIIIaB, Yepe3 COTHH MIIH THICSIUH JIeT OYyT UTPpaTh
Ty K€ pOJIb, YTO TBOPEHUS PUMIIIH)» DTOT MPOEKT OBLI
NPUHAT, U OH OTMETHIJI, YTO «['UTiep cuena Mou uieu
JIOTUYHBIMH, TOYYUTEIbHBIMH W OTA&] IpPUKa3 B
OyaymieM BO3JIBUraTh BCE 3HAYMTENbHBIC 3[aHUS
pelixa B COOTBETCTBHHM C «3aKOHOM HCTOPHYECKOH
neHHocTH pyun» [ ,c.]. («Tpemuii petix usnympu.
Bocnomunanus petixmunucmpa 60EHHOU
NPOMBIUUICHHOCIIULY, Anvbepm LIneep,
Lenmpnonuepagh, Mockesa, 2005, 654c., cmp.81)

[TapannensHo c APXUTEKTYPOH,
BBITIOJIHSBIICH POJIb MOKOPHOTO CIYTH JUKTaTOPOB,
UCTOpHS, TaKk d>ke Obula IOCTaBJICHA Ha CIyKOy
JIECTPYKTUBHBIM CHJIaM TOTajuTapusma. B cBs3u ¢
5THM, B cepeamHe XX BeKa BO3HHKIA TMpoOiema,

npoucTeKkaromas u3 OCO3HaHHuA TOro (baKTa, 4To

HUCTOpUs, KOTOpas paHee ObL1a UHCTPYMCHTOM
TyMaHusMa, TCOepb CTAHOBUTCA OpyAUCM  IJid
000CHOBaHMS HallMOHAJIbHBIX, IOJIUTHYCCKUX,

UMIIEPUAIUCTCKUX amOunumii. B cBs3m ¢ atum B
Hay4HBIX Kpyrax Qopmupyercsi KOHCEHCyc Ha 0aze
TeOpHil aBcTpuiickoro W OpuTaHckoro Quiocoda
Kapna Tlommepa (Karl Raimund Popper), xotopsrii
BBOJIUT pa3/iejieHUe Ha HCTOPHU3M M HCTOpHUI3M. Eciin
C TIEPBBIM U3 IBYX ()EHOMEHOB MBI 3HAKOMBI OJiaroapsi
9KCKYpCY K €ro KOPHSIM, TO CO BTOPBIM MBI MOXEM
03HAKOMUTHCS B KHUTE «Humera ncropummmay, [ ,c.].
(Karl R. Popper, «The Poverty of Historicismy,
London, Routledge, 1957, p. 166.) BO3HHKIIas Ha
OCHOBE JIeKIMM Ha cemuHape mnpodeccopa D.gon
Xaiikena B JlonmoHckoMm yHuBepcutere B 1936 ronay.
ABTOp opMyJIHpyeT MPEANOCHIKY K OTHOIICHHIO K
TMOOBIM (OpPMaM PETPOCHEKIIHIA, TOBOPSI, YTO BIMSTHHE
Ha Oynoyniee BO3MOXHO «C TMOMOIIbIO  Hariei
TOTOBHOCTU TPHHATH Ha ce0sl OTBETCTBEHHOCTh, C
MOMOIIPI0 KPUTHYECKOr0 K cebe OTHOLICHHUS. ..,
Onmaromaps  HalleMy  CKENTHIM3MY B  OLICHKE
U/ICOJIOTUH, OCOOCHHO H/CONOTHI HCTOPUYECKOTO
xapaktepay. [ ,c.]. («Huwema ucmopuyuzmar, Kapn
Ilonnep, M., IIpoepacc-VIA, 1993, 187c., c.111)

Ecnu npousBecTd aHanu3 JaHHOW KOHIENIMU —
uCTopulM3Ma, MblI MOXEM ONPEACINTL €ro, Kak
yTBepXkIeHHe (akTa CyNIEeCTBOBAHUS «HEU3MEHHBIX)»
NPUHIUIIOB Pa3BUTHsL COLUYMa, IIPUBOIMAIIUX K
«HEM30SXKHOCTHY» HX TMPUHSITUS, YTO HMEET IEJbI0
«IIPOPOYECTBOBAHKE» HEOOPATHMBIX HCTOPHUYCCKUIN
coObituit. COriaacHO  «HCTOPHUIHM3MY»  OOIIECTBO
00YCIIOBJICHO CBOUM MPOILIBIM U MOXET HUCXOIS W3
3TOT0, MPEJCKA3bIBAThCS B OyAyLIEM JOITOCPOYHO U
KpYITHOMACIITaOHO. BeolsiBnieHHBIE 3aKOHBI
HCTOPUYECKOI'0 pa3BUTHUA, COCIAUHAONIUEC MEKITY

co0oii pa3nuuHble TEpUONBI - aOCONIOTHBI U
<<BCCO6HII/I>). IIaHHI)Ie BBISIBIISICMBIC «3aKOHBbD»
CTAHOBATCA HC MHTEpIpECTAlUAMU, HO CXEMaMHU

IUTAaHUPOBAHHUA B COIMAJIbHOM HWHXXCHEPpHUU — NEPEXOT
OT «OOBICHEHUS MHpa K €ro HACUJIbCTBECHHOMY
«HU3MCHCHHIO), B IIOIIBITKAX KOHTPOJIA Hax{
((O6IJ.I€CTBOM KaKk CJWHBIM IICJIbIM», IOCPCACTBOM

paduKaJbHbIX METOAOB B3aMCH IIO3TAIlHOMY H
TO3JIEMCHTHOMY HaJIa)KUBaHUIO. I/ICTOpI/H_II/ISM
6a3preTC$1 Ha  CIIMCHTU3MC, npeanoJjararonmum

BO3MOXKHOCTb OTKPBITHS OOBEKTHBHBIX, «UCTUHHBIX
eneit obmiecTBay, BOSMOXHOCTH IOCTaBUTh «HATHO3
OT OTHOIICHHUH MOTpeOHOCTEH BpPEMEHNY,

ONMHUpPasCh Ha  «HUCTOPHYECKHE 3aKOHB. OHH
UCTIOJIB3YIOTCSI JUISI apTyMEHTallud B TOJMTHYECKUX
HHTEpecax, U CIyXaT (hyHTAaMEHTOM IS Pa3TUIHBIX
yTONUH, TMONBITOK TIJO0AJBHOTO W PaAMKAIBEHOTO
nepeycTpoicTBa conuyma. INono6uoe
SKCHEPUMEHTATOPCTBO IMOPUI[AEMO UM Ha IpuUMeEpe
MapKCHCTCKOH, (ammcTCKOi U APYTHX aHAJOTHMYHBIX
uneonoruii. OH dopmymupyer 310 Tak: «Kaxkmas
BEpCHsI HUCTOPHUIIM3MA BBIPAXKAET TaKOE UyBCTBO, Kak
ecmi Obl Hac YyHOCWIM B Oyaymee Kakue-TO
HenpeoOOpuMble  CHIIBI.  VICTOPHIHCTBI ~ CIIOBHO
MBITAIOTCSI BO3MECTHTH cebe yTpary HEH3MEHHOTO
MHpAa, HEIUISSACH 32 BEpPY B TO, YTO M3MEHEHHE MOXKHO
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IpeBUIETD,
MOCKOJIbKY MM NpPaBUT HEU3MEHHBIA 3akoH» [ ,C.].
(«Huwema ucmopuyusmay», Kapn Ionnep, M.,
Ipoepacc-VIA, 1993, 187c., c.184)

Agscrpuiickuii  ¢unocod K.[lommep BwIABHTaeT
Te3UC 00 ONMACHOCTH KOHLENIUH «OJiaroxenarebHON
IUIAHUPYIOILEH BIACTW», SABJSIOLIEHCS, IO CYTH,
CHHOHHUMOM THpaHUH. Takue pexuMbl, COTTACHO €ro
TEOpHH, TATOTEIOT K BBICTPANBAHHIO
JETEPMUHUPOBAHHOTO  HCTOPUYECKOTO  B3IIIAZA,
MOCPEACTBOM  YHPOLICHUS ~ HCTOPUH,  CO3JAaHUS
OJTHO3HAYHOU CXEMBI MHTEPIPETAINH,
NOAKPEIJICHHONH  HayYyHbIM  OOOCHOBaHWEM, NP
KOTOPOM IIPOYHe TEOPUH OTBEPIatOTCs, a EAUHCTBEHHO
BEpHas, 110JIaraeTcsl OCHOBOM IJISl MPOJBIDKEHUSI TOTO
WX MHOTO COIMO-TIOJIUTHYECKOTO IIPOEKTA.

OnacHOCTh TeopHi, THNIOTe3 U 0000IEeHN B
obmactin ucropum, ans K.Ilommepa mpuBenma ero k
(hopMupoBarrio 0co00T0 NTHOEPANTEHOTO B3MIIAAA Ha
HCTOPH3M, KOTOPBIH 6azupyercst Ha
HETIPEICKa3yeMOCTH HCTOPHYECKOTO PA3BUTHSA, OTKa3a
OT 3aKOHOB B TONB3y TEHACHIWH, YXOI OT
OJTHO3HAYHOHM MEPHOAN3AINH, IIHPOKHX 0000IIEHHH.
OH CKJIOHEH NpUAaBaTh OOJbIIEe 3HAYEHHE «POJIHU
YHHUKAJIBHBIX TUYHOCTEH» BMECTO POJIM Macc; CKIOHEH
YTBEPXkKAATh, YTO OOIIECTBO HAXOAMUTCS B COCTOSHHU
MOCTOSHHOTO ~ W3MEHEHMs, 4,  CIIA0BaTelIbHO,
Heorucyemo (I'epakiiuToB Te3Wc), MojaraeT HaIudue
«CIIOXHOCTH  COIMAJIbHBIX  SIBICHUID», KOTOpBIE
COTJIACHO «IIPUHIUITY HEOIIPEJACTICHHOCTIY 3aBUCAT OT
«BIMSHUH HaOmogaTens, 4TO TIOPOXKIAET
«MHOXECTBEHHOCTb TOYEK 3PEHHUS» U KaK CJIEACTBHE -
PETATUBU3M, COMHEHHE B OOBEKTHBHOCTH COLMATIBHBIX
HayK — TOBOpSI, 9TO «pa3yMeeTcsl, He ObIBaeT HCTOPUH
6e3 TOUKH 3peHus». PensaTUBU3M B PETPOCIEKTUBHBIX
TEOPHSIX OH OTCTaWBaeT Yepe3 PaBEHCTBO B IpaBax Ha
CYyIIIeCTBOBaHHE BCeX B3TIAAOB: «lcTopmio» MOXKHO
HMHTEPIPETHPOBAThH NO-PA3HOMY: B HEil MOXHO BHETh
KiaccoByto 06opp0y, wim Oope0y 3a pacoBoe
TOCIOJCTBO, WM O0pb0Yy MeXIy «OTKPBITBIM» U
«3aKpBITHIM» OOIIECTBOM; HCTOPUSI MOXET OBITH
UCTOpHEH pPEIUTHO3HBIX WIeH WIM HAaydyHOTO |
MPOMBIIIIEHHOTO TIporpecca. Bee 3Ti Toukn 3peHus B
OoJbIeil WM MEHBIIEH CTENEeHH MHTEPECHBI W Kak
TaKOBbIE BIIOJHE IpuemieMbl. OZHAKO MCTOPUIMCTHI
TaK HE CUMTAIOT, OHM HE XOTAT NPU3HABATh MHOKECTBA
paBHBIX Jpyr JApyry uHTepmperamumit». [ ,c.].
(«Huwyema ucmopuyusma», Kapn Ilonnep, M.,
Ipoepacc-V1A, 1993, 187c., c.173)

OTKa3bIBasICh OT KECTKUX M OJHO3HAYHBIX
HMHTEPIPETALNOHHBIX CXEM, OH JBIDKETCS OT aKCHOM K
TeopeMaM, MPUXOJNUT K UAee ONICAHUS MPOHCIIECTBUI
(happenings) «B nx crnienuduaHOCTH u
YHHUKAJIBHOCTHY, C YMEHBIIEHHEM POJIM ITPUYNHHOCTH
W THIUYHOCTH, TaK YTO PACIyTHIBAHUE NPUYUHHBIX
CBSI3eH MPHUBOJIUIIO JIWIIB K OMTHCAHUIO CITy4aHHOCTH HX
neperviereHnii. OH  oOpamiaeTcs K apryMeHTY,
AHTIIUHCKOTO HCTOpHUKA I'epGepra ®dumepa
(H.A.L.Fisher, 1865-1940 ): «B ucropud BHIST ILIaH,
PUTM, IpeHAaYepTaHKE. .. 5] BIDKY JIUIIb CMEHY OJTHOTO
aBIeHUs  (emergency) ApPYTHM... JIMIOb  OAWH
OTPOMHBIH (haKT, B OTHOIIEHUH KOTOPOTO, B CHIIy €ro

YHUKQJIBHOCTH, HE MOXET OBITh 000O0IIeHHH. ..».
K.Ilommep, oTBeyas Ha BOOPOC Kak ke OBITH C
«UCTOPHUIMCTCKON HIeei «IEePHOMOBY», «IyXa» HIH

CCTHIIS BCKA; HEOOOPHUMBIX HCTOPUYECKUX
TEH/ICHIINH; JIBHKCHHIA, IUICHSAIOUIMX  JYIIH,
3aXJIECTHIBAIONINX,  HECYHNIUX  KyJa-TO,  CIIOBHO

MOTOK?», IMOJaraeT BO3MOKHOCTb Ha HM30aBJIEHHE OT
TAKOT0 MOAX0/[a U MPEJIOKEHUE «UETr0-TO JIYUIIET0).
[ ,c.]. («Huwema ucmopuyusmay, Kapn Ilonnep, M.,
Ipoepacc-VIA, 1993, 187c., c.170).

Wm BeImBuTatoTcss TpeOOBaHUSA, UYTOOBI JrOOast
Hay4Hast Teopus ObLIa MPUHIUIHATEHO
OMPOBEPKUMOM;  CTUMYJISIIIMS ~ Pa3BUTUS  HAYKH
MIPOUCXOIUIIA 33 CUCT B3AUMOKPUTHKHU MPUBOIAIICH K
B3aMMOKOPPEKTUPOBKE; OTCYTCTBHE BO3MOXKHOCTH
npeoOpa3oBaHusl  TeOpUid B HJICOJIOTHYECKHE
JOKTPHUHBI, YTO JaeT BO3MOXHOCTH CYIIECTBOBAHUS
OTKpPBITOTO OOIIECTBA, B KOTOPOM HCTOPHSI TBOPHUTCS
METO/IOM MPOO ¥ OMINOOK 6€3 TOTATUTAPHOTO IUKTATA,
OIUPAIOIIETOCS Ha HEMOTrPELIMMOCTh TOW WM HWHOMN

TEOpHH.
«JlubepanbHBI  HCTOPH3M» B €ro  TPyOax
MoJipa3yMeBaeT HEOOXO0ANMOCTh cBOOOIHOTO

caMooIlIpeie/IeHHsT O0IecTBa, COXpaHEHHE YacTHOU
BOJIM M MHHUIMATHUBBI, YXOJ| OT JKECTKUX HpeIMHCAHUH,
HEIIPEPEKaeMOl CUCTEMBI LICHHOCTEM.

JlanHas  cTparerus  HCTOpuU3Ma  cTaja
KOHCEHCYCHOW ¥ OOIIEHpPUHATOH B IIOCICBOCHHOE
BpeMsi, M TPOAOIDKEHHE e€ MBI BHAUM B TpyJax
Hemenkoro ¢unocoda Kapia Scmepca (Karl Theodor
Jaspers (1883-1969). Uctopwust s Scniepca HE MOXKET
OBITh TIOCTUTHYTA B IEIIOCTHOCTH, JETCPMHHATHBHEIC
BO33pCHHSA, IPH KOTOPHIX OyIyIiee MOKeT OBITh
OTIpPENeICH0 HWCXOAS W3  MPOIUIOro, TPeOyIoT
NIePecMOTpa, YaCTHUYHBI, MNPUOJMU3UTENBHB M HE
oTuetnuBbl. [lo ero MHEHMIO, aKTyallbHO «IEHCTBUE
6e3 3HaHUSA IIeJI0roy», 6e3 TOTAIBHOTO IJIAHUPOBAHMUS,
0e3 JOMyIIeHus epexoia «UAel B HIICOIOTHIO», 0e3
MPETEeH3U Ha «IpaBWIbHOE MuUpoycTpoiictBo». Ilo
CYyTH Jefia 37eCh BBICKa3bIBAIOTCS HAEU OJIM3KHE K
MTOTIIIEPOBCKUM, KOTJa aBTOP TOBOPHT, YTO ITOTBITKH
YTBEpPKIATh BO3MOXKHOCTH IIepexo/ia OT TI00aIBHOTO
BHICHUS UCTOPHU K MPEIIOTI0KECHHIO O BOSMOKHOCTH
YCTaHOBIICHHUS €IMHCTBEHHO MPABUIILHOTO YCTPOHCTBA
MHpa, - BeIeT K IBIDKEHHIO B CTOPOHY Teppopa U
necriotud. [IpennonoxeHne 94To «UCTOPHUS - 3TO MYTh
genoBeka kK cBoboge». [ ,¢.]. («WVom Ursprung und Ziel
Der Geschichte», K.Jaspers, Artemis Verlag, 1949,
360p., yum.no « Cmvica u naznawenue ucmopuuy, Kapa
AHcnepe, M.: Honum-uzoam, 1991, 527 c., cmp.232)

B ero Ttpyne MOXHO HalTH amoJIOrHI0
HCTOPH3Ma, CMBICT KOTOPOTO BHAWTCS WM Kak
«BOCIIOMHHAHKE, B KOTOPOM KOPHHM HaIlIeH >KU3HI»,
«OCHOBA U CBSI3b, KOTOPYIO MBI COXPaHSEM, €CIIU XOTUM
He OeccieqHO MCYE3HYTh, a BHECTH CBOW BKJIaJ B
ObiTre 4enoBeka» [ ,c.]. («Cmblcn u Hazwauenue
ucmopuuy, Kapn Acnepc, M.: [lorum-uzoam, 1991,
527 c.,c.240),

Kak u B Tpynax K.Ilonmnepa Toukoil orcuera ajs
HEro CTaHOBUTCS OTIITO3UIIMOHUPOBAHHE
aBroputapmsmy:  «llepex  mHMIOM  BO3MOXKHOTO
YCTaHOBJIEHUS TOTAJIUTAPHONM MHUPOBOM HMIEpPUHU U
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COOTBETCTBYIOLIEH €My TOTaJIUTApHOW MCTHUHBL...
OTAEJIBHOMY 4YEJIOBEKY, OECUHCIICHHBIM OTAEIBHBIM
JIFOJISIM, ...OCTAETCs JINIIb HaJIeK/1a COXPAaHUTh cdhepy
¢unocockoro MbIICHUS, KaKOH OBl Y3KOH OHa HU
cTaHOBWJIach. Torja MOCIEIHMM  NPUOEKHUIIEM
9eJlOBeKa,  COOTHOCSILEro  CBOK  XKHU3Hb  C
TPaHCICHICHTHOCTHIO, Oyner €ro riryOokas
BHYTPCHHSS HE3aBHCHMOCTH OT TOCYAapcCTBa...,
cBo0o/la ero IymH, YepHaromeil CHIy B BEIHKHX
TPaTUIHAX TIPOLUIOTO, KaK 3TO YK€ HEOIHOKPATHO
CIy4aloch B MpadHble IEPEXOTHBIC  IIEPHOJBI
ucropum». [ ,c.]. («Cmvicn u HasHavenue ucmopuuy,
Kapn Acnepe, M.: [ITlonum-uzoam, 1991, 527
c.,cmp.238). Xpymkoe U HEHAJEKHOE YOEKHINE
3CKaMKCTa — 3TO MPOIIoe, TpeOyollee COXpPaHeHUS U
obeperanusi, ¢ 1IeJIbI0 BO3BpaTa K T'yMaHU3MYy, «3a00Te
O COXpaHEHHWH caMOH MpUpOIBI dYeloBeka» [ ,c.].
(«Cmvbicn u Hasnauenue ucmopuuy, Kapn HAcnepc, M.:
Honum-uzoam, 1991, 527 c.,cmp.160), KOTOpast MOKET
OBITh yTpadcHa B y)KacaX AaHAIOTUYHBIX COOBITHSIM
Bropoii MHpOBOI BOIHBI, MAacCOBBIX TI'€HOLHMIAX,
rexkatoM0ax >KepTB OpOIICHHBIX Ha anTapb BOMHEL:
«COApOTaHWE TIepe]] CTpPAllHBIM OyAyIuM, OBITH
MOJXET, CIIOCOOHO €ro TMpeaoTBpaTUTh. Henbss
JIOIYCTUTh, YTOOBI y>Kachl MPOILIOro ObUIM MpeaaHbl
3a0BeHmio. Bexp Ham cTpax BBI3BaH TEM, YTO
MPOM30LUIO: OHO MOXET IOBTOPUTHCS, MOXKET
PacnpoCTPaHUTECS, OXBATUTh BECh MHUP», OMACHOCTh
OH BUJIUT B «HEXXEJIAHUU 3HATh, B CTPEMJICHUH 3a0bITh
U B HEBEPHH, YTO BCE JOTO JCHCTBHUTEIHHO
npoucxommio» [ ,c.]. («Cmbicn u HazmaueHue
ucmopuuy, Kapn HAcnepc, M.: [lorum-uzoam, 1991,
527 c.,cmp.162).

JIubepanpaas KOHIICTIITUS OTKa3a oT
UCIIONIb30BaHMUsl HWCTOPHHM B LENsiX (HOPMHPOBAHUS
METaHAPPATHBOB BBHITOJHBIX TOTATUTAPHBIM PEKUMAM,
NPUBOAMT €ro K OTCTaWBaHUIO HAYYHOW IO3MIUH B
COBPEMEHHOM  MHpE, OmNpeAenieMol UM  Kak
aJJOTMaTHUYECKOM, HE TpPETeHAYyIoIled Ha EIUHCTBO
yOexIeHN, He 3aBepIICHHYIO, THUIOTCTUYHYIO II0
CBOCH CYTH, OCO3HAIONIYI0 CBOHM TMIPENeNbl, YTO
€CTECTBEHHO OTHOCHMO MM U K MCTOPHYECKON HayKe.
Tak ke kak Kapn Ilommep OH BblABUTaer
PEIATUBUCTCKYIO HICKD O TOM, YTO «HCTOPHS IS
Oynymiero (¢akTHUecKd OECKOHEYHa, B KadecTBE
MPOIDIOTO OHa — OTKPHITBI  WHTEPIPETAUU
OecrpefielbHBII  MHP CMBICTIOBBIX COOTHOIICHUH,
KOTOpble, BO BCIKOM Cllydyae HHOT/Aa, Kak OyATo
CIIMBAIOTCSl BO BCE pacuiMpsiouiemcst  o0riem
CMBICIIOBOM MOTOKe.» [ ,C.]. («Cmvbicn u nasnauenue
ucmopuuy, Kapn Scnepc, M.: Ionum-uzoam, 1991,
527 c.,cmp269)

Wneonorus K.cnepca u K.ITommnepa
BEICTpanBaeTCs Ha pyHHAX, HO HE Ha pyuHax JlpeBHero
Puma, a Ha pyWHAX HOBBIX MMIICPUH, WIIYIIUX CBOU
KOpDHH B MpPOIDIOM, a TaKKe Ha pywHaX EBpoml,
OCTaBIIMXCS TOCIEe TMokapa MHpPOBEIX  BOWH.
3aBepiieHre W OKOHUYATeNIbHOE O(opMIIeHHE TaHHOM
CHUHTarMbl TEKCTOB MBI MOXEM YBHICTb B TPY.Ie
Hemerkoro ¢uiocoda Teomopa Amopuo (Theodor
Ludwig Wiesengrund Adorno) «Dcreruueckas
Teopusi». 1'OBOpST O KyJNBTYPHBIX JaHAmApTax, OH

YTBEPXKIAET, YTO OHU CBS3aHBI C HCTOpHEH, OHa
BBIpQKAaeTCsl B HHX, Kak  HEIPEPBIBHOCTh
HUCTOPHYECKOTO pa3BUTHsL. 110 ero MHEHHIO, 3CTETHKA
CBSI3aHHAs C OTOM CBA3BI0O BOCXOAMUT K DIIOXE
POMaHTH3Ma M «KYJBTYp pPYHH». OCTETHYECKOE
OTHOIIICHHE K MPOIIIOMY, KaK OH MOJIaraeT OTpaBjeHO
C OJHOW CTOPOHBI «PEAKIIMOHHON TEHJEHLUEH, C
KOTOPOH 93TO OTHOIIGHHE BCTYIIHJIO B COMO3» U
«3CTETUIECKUM CO3HAHUH, OTMETAIOIINM IIPOIIIOE KaK
Kak#e-To oTOpockD». OH BUIUT B CUTYAIIH H3MEHEHUS
OTHOIICHUS K KYJIBTY PYUH ITOTEHITHAI K TII00aTBHBIM
mepeMeHam:  «M3  KyJNbTYypHBIX  JaHIIIA(TOB,
HAllOMUHAIOUIMX PYWHBI JJaKe TaM, I/ eIle CTOST
XKWJIBIE JIOMa, JO Hac JIOHOCSATCS HCIOJIHEHHBIE
JYILIEBHBIX CTpaJlaHUi KajoObl JaJIEKOro IPOIUIOTo,
JIaBHO YTpaTUBIIETO rosioc...OcBoOOXIeHHOE
YeJIOBEUeCTBO, B  OCOOEHHOCTH CBOOOAHOE OT
BCSYECCKUX BHJOB HAIIMOHAJII3MA, CMOTIIO OBl BMECTE C
MPONUIBIM  CTaTh oOONajaTteleM W KyJIbTYPHOTO
nmanmmadra, He Oeps Ha ceOsS MPH 3TOM HHUKAKOW
BUHBY. [ ,c.]. («Aesthetishche Theorie», Theodor
Adorno, Suhrkamp, Frankfurt am Main, 1970,
Aoopro,T. Dcmemuueckas meopus/T.Aoopuo.- M.:
Pecnybnuxa, 2001, 527c¢., cmp. 96-97)

B Hacrosmuii MOMEHT BPEMEHU «PYHUHBD» IO
T.ATOpHO CTaHOBATCA «yOESKHUIIEM OT MUPa», KaK U B
koHUenuuu ucropusma K. Slcrepca, u Tak e IOIKHBI
CIy)XUTh  TOCTOSIHHBIM HAalOMUHAHUEM s
COBPEMEHHBIX JIOJEH O TOM, YTO OHH CTaparoTCs
W3TIIAZATH U3 CBOCH IMaMsTH, YTOOBI CHOBA COBEPIINTH
Te xe ommOKu: «Cleapl MpOIUIOTO, YTHINAs TOCKY,
00OMaHBIBAIOT €€, M B CIJIy 3TOH JDKH cama TOCKa 3Ta
CTaHOBHUTCSA 3JIOM, M BCE JX€ OHA HAaXOIUT cebde
OlpaBIaHWE B TEX IMpoMaxaX M OIMHOKax, KOTOPHIE
MIOCTOSTHHO COBepuIaeT Hactosiee. Ho riaybouaiimmm
UCTOYHUKOM CHJIbI COINPOTHBIICHHS sl JaHamadTa
KyJIbTYypbl MOXET CTaTh TO, YTO MPOSIBICHUE UCTOPHH,
Halle/Iee 3/1eCh ICTeTHYecKoe OQOopMIIEHHE, HOCUT
Ha ce0e HeW3IJaJuMble CIIEAbl NPOLUIbIX pPealbHbIX
crpananuil. KaptuHa orpaHM4eHHOCTH JapyeT 4yBCTBO
rryOOKOH paJiocTH MMEHHO TIOTOMY, YTO HE JOJDKHO
OBITh 3a0BITO HACHIHE TeX, KTO CO3JaBall 3Ty
OTPaHUYEHHOCTH, 00pa3bl 3TOTO HACWIHI — CBOETO
pola  TpeNoCTepeKeHHe, «MeMeHTo». [  ,C.].
(«Aesthetishche Theoriey, Theodor Adorno, Suhrkamp,
Frankfurt am Main, 1970, Aoopro,T. Dcmemuueckas
meopus/T.Aoopno.- M.: Pecnybauxa, 2001, 527c.,
cmp. 96-97)

OTH KOHIEIUH, YIOMSIHYTbIE HAMH, HAIIUIK CBOE
npsSIMOE BBIPOKEHHWE B HCKYCCTBE B 1I€JIOM, U B
YaCTHOCTH, B apXUTEKTYpPE IIepHo/ia MOCTMOIEPHU3MA.
IloctmMonepHM3M, Kak CTWIb, HUMEET B CBOEH
cepALeBHHE METahOPH3M, M «PYHUHBD» CTAJIM OJHON M3
KJIFOYEBBIX €ro MeTadop.

PyuHBI MMEIOT TOJIMBAJICHTHOE CHMBOJINYECKOE
3HAQU€HHWE — C OJHOH CTOPOHBI, 3TO CHMBOII,
OTCBUIAIOIIUHA  HEIOCPEJCTBEHHO K KOHKPETHOMY
MPOLIUIOMY; C JPYroil CTOPOHBI, CHMBOJ OCTaTKa
MIPOIIIOrO B COBPEMEHHOCTH; C TPEThEH - 3TO CUMBOJI
ymajka, Tak kak (opma ero He HM3HayaJbHa M HE
LIEJIOCTHA, HO HU3MEHEeHa, MOJIBEPTrHy Ta
JECTPYKTUBHBIM BO3JICUCTBHSIM, B YETBEPTHIX — ITO
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CHMBOJI yTpaThl; TaK KakK OHHM IPEICTaBIISIOT
HEBOCCTAaHOBHMOE, HE IOJIJIeKAIlee PEKOHCTPYKLINH; B
ISITBIX — 3TO CUMBOJI BO3PacTa, APEBHOCTH; B IECTHIX
— CHMBOJI BPEMEHH, €T0 pa3pylINTENLHBIX CBOWCTB, B
CellbMbIX — TIIETHOCTH YCHJIMH YeJIOBeKa; U Ha 3TOM
MHO’KECTBO BO3MOKHBIX 3HAYEHHH HE HCUEPITBIBACTCSI.
OTHOIIEHHE K 3TOMY CHMBOIy TaK ke Oojee uem
MHOTOBapHAaHTHO — IIEPBOE 3TO CTPEMIICHHE UX
COXPaHATh [UI BBI3BIBAHUA OLIYIICHUS CBS3H C
HCTOpHUEH, HEKOETO YyBCTBA CONPHYACTHOCTH, BTOPOE
- COXpaHATh WX KakK 00pa3bl BEIMKOIO IPOIUIOTO, C
KOTOPBIMH MOKHO HMICHTH(HLUPOBATECS, TPEThE —
COXpaHATh  KaK  HCTOYHMK  POMAaHTHYECKOTO
BIOXHOBEHHMSI, YETBEPTOE — COXPAHATH KaK MCTOYHHK

MOpaJBHOIO  WIM  (GHUIOCO(CKOro  HaydeHHs,
ONMHUPAIOLIETOCd HAa YPOKU MPONIIIOro, MATOe -
PEKOHCTPYHpPOBaTh M BOCCTAHAaBJIMBaTh,  JeJas
HUCTOPHIO  YacThl0 COBPEMEHHOCTH, IIECTOE —

JUKBUAAPOBATh KAK HEYMECTHOE B COBPEMEHHOM MUpE
MOJICpHa, CEObMOE — HCIIONb30BaTh Kak o00pa3
YTPaueHHOTO, HOTEPSIHHOTO MIPOILJIOro, B
HNOCTMOJEPHUCTCKOM PEaTbHOCTH.

AHanu3upys apXUTEKTYpy BTOPOI MOJIOBUHBI XX
BeKa MBI BUJUM MHOKECTBO 3JIaHHH, HUCIIOJIB3YIOIIHNX
JIaHHBII 00pa3 B T€X WM WHBIX LEJSX:

- Meradopa HANOMUHAHHA O TPOULIOM, Kak
HAaIlMOHAJILHOM, PETHOHANbHOM  CBOEOOpasuu  —
4acoBH IIBeHIIAapcKkoro apxurekropa Mapuo bora B
Monte Tamapo (M.Botta, Chapel, Monte Tamaro,
Switzerland, 1990-1992);

- Meradopa CONPHUYACTHOCTH IPOIIIOMY, €To
Mysendukanum — Myseit B ['eHye, HTanbIHCKOTO
apxurekropa ®panko Anpounu (F.Albini, I Museo del
Tesoro di San Lorenzo, Genova, Italy, 1952-1956)

- Mmeradopa COXpaHEHHsI HaMATH M 3HAHUI O
mpomuioM - myOnmdHas Oubnmuoreka B BaHKyBepe
M3pauIbCKOTO M KaHAJICKOTO apxXuTekropa More
Cadau (M.Safdi, Vanciuver Publick Library, 1995)

- Mmetadopa COXpaHEHHUS CBA3M C KOPHSAMU U
KyJbTypHOU mpeeMcTBeHHOCTH - [lnmomans Wranuun
aMEepUKaHCKoro  apxurekropa  Yapaesa  Mypa
(C.Moore, Piazza d'ltalia, New Orleans, USA, 1978);

- wMeradopa HCTOPHUH, KakK JIEKOpalMid JuIsd
COOBITHH COBPEMEHHOCTH - IIKOJIA JJIs JIeTeH C
OTrPAaHUYEHHBIMU YMCTBEHHBIMH BO3MOXKHOCTSIMH 32
aBTOPCTBOM  MCIAHCKOTO apxuTekropa Manyans
Snoscku (M.Yanowsky, Psychopedagogical institute,
Wasmes, Belgium, 1979-1982.);

- Meradopa paspyLIMTENLHOCTH BpPEMEHH H
XPYNKOCTH  IMBHAM3anmMu - JloM  BUKTOPHH,
ucnanckoro apxutekropa Ockapa Tycker (O.Tusquet,
L.Clotet. Casa Vittoria. Isla de Pantelleria, Italy, 1972-
1975)

- Metad)opa pyHMHBI KaKk CHMBOJI yTpadeHHBIX B
pesynbTate MOZAEPHU3alMM OOBEKTOB MPOILIOTrO —
Bexchep LeHTp aMmepukaHcKkoro apxutekropa Ilurepa
Aizenmanna (P.Eisenman, Wexner Center for the Arts,
Columbus, Ohio, USA, 1989)

- Metadopa  BO3pOXKIEHHE  MaMATH 00
HUYTOXKEHHBIX BOWHOM 31aHuid B EBpome -
y
"Tanmyrommuii  goM" B Ilpare amMepukaHCKOTO

apxurekropa ®penka I'epu, BO3BEINECHHBIA Ha MeCTE

PYHH pa3pyILIeHHOro BOiHO#I 1ieHTpa ropoaa (F.Gehry,
Dancing house, Prague, Czech republic, 1995)

- Mertadopa TepecedeHUs  IPOLUIOTO |
HACTOSIIETr0, JUKBHIALMUS TPaHHULBl MEXKAY HUMH -
Kunoit KOMILJIEKC "Abpakcac" HCIIaHCKOTO
apxurekropa Pukapno Bodumma (R.Bofill, Abraxas,
Paris, France, 1982)

- MeTa)opa HAIIOMUHAHUS O MPAYHBIX CTPAHUIIAX
MPOIIIOT0, HEe TEpIMMKX 3a0BEeHUs, My3eil BOSHHOI
UCTOPHH aMEPHKAaHCKOTO apxuTekTopa JIpHmds
JIuGeckunna (D.Libeskind, Military history museum,
Dresden, Germany, 2011);

- MmeTtadopa najumIcecra Ppa3INYHBIX
UCTOPUYECKHUX KYJIBTYP, (OPMUPYIOUIUX KYJIBTYPY
JHs cerofgHsmHero. M oauH W3 IpUMEpPOB Tako
METH(OPHI 3aCiTy’KUBAET TOTO, YTOOBI ITOJIBECTH MTOT
HaIlleMy MCCIIEJIOBaHUI0 — 3TO TBOpeHHe Tomaso
By (Tomaso Buzzi (1900-1981), (Tomaso Buzzi,
La Scarzuola, Italy, Umbria, 1978), - xomruiekc,
TIOCTPOEHHBIN HA pyHHAX (PPaHIICKaHCKOTO )KEHCKOTO
MOHACTHIPSI, OCHOBAaHHOTO B 1218 roay, KOTOpEIil ObLT
KyTJICH " OTPECTaBPHPOBAH MHUJIAHCKUM
apxutekTopoM Tomaszo byuim, KoTOpelid B mepuon c
1958 mo 1978 roapl MOCTpOMI ABOPLIOBO-TAPKOBBIN
aHcamOIb, BKJIFOYAMOLIMKA B ce0sl 7 TeaTpoB, B CTHIIC
MIOCTMOJICPHU3Ma WM HeOMaHbepH3Ma, ¢ OIOpOH Ha
CHUMBOJIBI M 00pa3bl, NPUCYTCTBYIOIIME B pPOMaHE
®paHyecKo Kononssl «'unHO3pOoTOMAaXUs
[Monu¢unay, a Tak ke MHOTOYUCIICHHBIE HICTOPHYECKH
nuTatel Bumiel Anpuana, Xpama Bectsr, [1apdenoHa,
[TanTeona u Apyrux. 3naHus, BHIIOIHEHHBIE B opMe
pYWH, ONHpAlOTCI B CBOMX o0O0pa3ax Ha TpyHasl
Allanmagno, B.Ckamonmm, C.Cepano, co3naBas
YHHUKAJIBHYI0 MHOTOCJIOKHYIO CHCTEMY, OTKPBITYIO K
MHOTOBAapHAaHTHON MHTEPIPETaIHH.

B 3TOM cTpOeHHN MBI MOKEM YBHJIETh TOPKECTBO
uaen  nubepanpHoro  uctopusma  K.Ilommepa,
K.Scnepca, T.AnopHo, Hameamux CBOE BOIIIONICHHUE
B apXHUTEKType MOCTMOAEPHHM3MA, KaK HOBOT'O BHUTKa

ucropusMa. Ilpu aHanmm3e Bcex OTUX, MU pAda
AHAJOTUYHBIX MPOU3BEICHUH, MBI BUIUM
OIIpEZeIeHHOE  3aMBIKaHHE Kpyra, BO3BpallCHHUE

HCTOpH3Ma K €ro Havaly, B TOi (opme, Korma oH
BO3HUK B HJCSIX T'YMaHUCTOB 310xu Bospoxnenus. U
CHOBa, B KOHIEe XX BeKa KYJbTypa MOYYBCTBOBAaja
cels cTosmel Ha Tex ke pyuHax Puma, uto u B XV
BEKE, WM KaK THcain 00 3ToM (GpaHIly3CKUl MUcaTesb
Kan Kokro (Jean Maurice Eugéne Clément Cocteau,
1889-1963) B "/IneBuuke Heznakomma"[ ,c.]. (Journal
d’un inconnu, Jean Cocteau, 1952, yum. no
Occeucmuxa Kana Koxmo, [nesHuk Hesnaxomua,
Aepag, Mocksa, 2005, 94c., cmp 73.): «.Kto-T0 M3
¢unocopoB ckazam: «MBl XOAMM 10 PHMCKUM
KpbIlllam». VMIMEHHO 3TO YYBCTBO MBI HCIBITAA B
AJleKkcaHIpUH, T/Ie HOBBIH T'OPOJA CTOUT HAa CTapoM.
OTOT TOpoA HAaBOAHEH BOCIIOMHHAaHMSIMH. B Hem
OLIyIIAeNIb KaKoe-TO HEe3pUMOoe IMPUCYTCTBHUE, OyITO
CHJIMIIBCS BCIIOMHUTH 4YTO-TO: BOT OHO, MBI €ro
YyBCTBYEeM, HO TpeOOBaHHE 3alOJIHUTh HE MOXKEM.
JBopent Hepona ¢ Gosee 4eM YeTBIPbMS ThICSTUaMU
KOMHAT, pa3Be OH He ObUI 3aChlllaH MCKYCCTBEHHBIM
XO0JIMOM, Ha KOTOpPOM mocTpowian TepMmbI? A moTom



22 East European Scientific Journal #11(63), 2020

[ |
EESY| |

PuMm mpo 3T0 3a0bLT, M KOTJa B X0IMe 00pa3oBanach
sMa,  MHUKeIaH[pKeao — ciaomMan  cede  Hory,
CIIOTKHYBIIUCh O BOCIMOMHUHAHHME. BoOCIOMHUHAaHHEM
OKazajach ~ CKyIbOTypHas  rpymnma  JlaokooHa,
yKpamasias kpeiry. [{enbie nmepruosl Hale# Ku3Hu
MOTPeOCHBI MOJ  HACJIOCHHUSIMHU. JloctatouHo
00pa3oBaThCs sIME, KaK CIIOTHIKACIIIBECS 00 UM, U BOT
YK€ YeThIpe THICSYM KOMHAT M ThICA4Ya OKHBIINX U
TOBOPAIINX CTATYH BBICTYIAIOT CICIOM...».

Ha Texkymuii MOMEHT MOCTMOIEPHU3M C €ro
TeopHel TNOeparbHOTO UCTOPU3MA YKE MPAKTUICCKA
3aBepIleH, U OT Hac, TeX, KTO CIeNIaeT Ha HOBOM BUTKE
UCTOpPUH, B OJIMKANIIINE TOJBI, PACKOTIKH TEX JKE PYHH,
OyJeT 3aBHCETh TO, YTO OY/IET MOCTPOCHO HA «PUMCKHX
KPBIIax» - OYJET JIM 3TO HOHMYCCKAsi KOJIOHHA HOBOM
UBUIIN3AIMA WM KPOBaBas JOpUYECKas KOJOHHA
HOBOT'O BapBapCTBa.
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CHARACTERISTICS OF THE BARS-8MMK MOBILE MORTAR INSTALLATION AND
THE BASIS OF ITS COMBAT USE

Cnecisos C.B.

eonosnuil gaxiseys [I1 « Ykpoboponcepsicy
JIana Muxona Mukonaiioguy

Kanouoam mexuivHux Hayk, OoyeHm,
3asidysay Kageopu GiticbKo80i ni020moeKu,
Cymcokutl Oeporcagnutl yHigepcumen
Tpogumenko Ilasno €szenosuu

KaHouoam GilicbKosUXx HayK, npoghecop,
npogecop kagedpu 6iticbKo80i Ni020moeKu,
Cymcokutl depaicagnuti yHieepcumem
Jlamin Cepeii Ilemposuu

Kanouoam GiliCbKOBUX HAYK, OOYeHm,
Odoyenm Kagedpu GiticbKo8oi Ni020moeKu,
Cymcokutl Oepoicagrutl yHigepcumemn
Cynpyn Onez ®@edoposuu

3ACMYNHUK 3a8i0y8aua Kapeopu GiticbKoeoi nid2omoeKu,
Cymcokutl Oeporcagrutl yHigepcumem

XAPAKTEPUCTUKHA MOBLJIbHOI MIHOMETHOI YCTAHOBKHU «BAPC-8SMMK»
TA OCHOBH ii BOMOBOI'O BUKOPUCTAHHS

Summary. The characteristics of the mobile mortar installation "Leopard-8MMK" and the basics of its
combat use are considered. Analysis of combat operations in the ATO (OOS) showed that a modern and effective
mortar should have as a base machine maneuverable and high-speed model of automotive equipment, increased
deployment and folding speed, high aiming speed and accuracy of fire through the introduction of automated
control system with integrated navigation, meteorological, ballistic subsystems, electric drives of horizontal and
vertical guidance, placement in the base machine of ammunition.

AHoTanis. Po3risiaoTses XapakTepuCTHKN MOOUIEHOT MiHOMETHOT ycTaHoBKH «bapc-8MMK»Ta ocHOBH il
OotioBoro Bukopuctanusa. Anainiz 6oiioBux nii B ATO (OOC) moka3zas, 1o cydacHHu Ta e(peKTUBHUN MiHOMET
MOBHHEH MAaTH y AKOCTI 0a30BOi MalIMHM MaHEBPEHUH Ta IIBHAKOXiAHIA 3pa30K aBTOMOOUIFHOI TEXHIKH,
MiABUIICHY MIBUIKICTH POTOPTAHHS Ta 3TOPTAHHSA, BUCOKY IIBUIKICTh HABEJICHHS Ta TOYHICTH BOTHIO 32 PAXyHOK
BIIPOBA/KCHHS aBTOMATH30BaHO! CHCTEMH YIPABIIHHA 3 iHTETPOBAHWMH HaBIiTallifHIMH, METCOPOIOTIYHIMH,
OaiCTHYHUMHU MIACHCTEMaMH, ENEeKTPUYHUX MPUBOJIB TOPH30HTAJHFHOTO Ta BEPTHUKAIBHOTO HABEICHHS,
po3MminieHHs B 6a30Biit MammHI 60€yKIaIKku s OO€MPHIIACIB.

Keywords: mobile mortar installation, mobile mortar complex, rate of fire, 120-mm mortar.

Knouosi cnosa: mobinbha minomemua ycmano8Kka, MOOILIbHUL MIHOMEMHUL KOMNJLEKC, WBUOKOCPITbHICY,
120-mm minomem.
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BCTYII

Amnani3 6otioBux giit B ATO (OOC) [1] moka3zas,
IO 3aCTOCYBaHHS  apTWiepii  CyNpOBOIKYETHCS
HHU3KOIO CIIelM(iYHUX OCOOIMBOCTEH, OCHOBHHMH 3
SKHX €. TO3MWIIHHUN XxapakTep OOHOBHX JIild;
BIZICYTHICTh  CyHiIbHOI JiHII pO3MEXyBaHHS 3
MIPOTHBHUKOM, III0 3HAYHO MiIBHIIY€ POJIb PO3BIIKH 32
nmoromororo briJIA; 3HayHe MiABHUINEHHS BHUMOT [0
JMHAMIK{ BOTHEBOTO BIUIMBY HAa IPOTHUBHHUKA, IO
JOCATAETHCA 32 PAXyHOK CKOPOUCHHS Yacy Ha 3alHATTS
Ta 3aJUIICHHS BOTHEBOI MO3WIIi 1 yChOTO HHUKIY
MiATOTOBKH  CTPiABOM,  BIOPOBa/KCHHS  3ac00iB
aBTOMATH3AIli{ MiJITOTOBKU CTpiIBEOU Ta
ABTOMATH30BaHUX CHCTEM YIpAaBIiHHS HAaBEIACHHIM 1
BOTHEM 3 BUKOPHCTAHHSIM TEPMiHAJIBHHUX IPHCTPOIB
KOMaH/IUpiB apTUIEPIHChKUX (MIHOMETHHX) CHUCTEM;
3aCTOCYBaHHSI ~ apTuiepii Ta  MIHOMETIB Yy
I'YCTOHACENICHUX palOHax, IO BHUMArae IiJBHIICHHSA
TOYHOCTI BOTHEBOTO YPaKCHHs, AK€ IOCATAEThCS 3a
pPaxyHOK BHKOPHCTAHHS BHCOKOTOYHHX KaHaliB
HIITOTOBKM JaHHX Ta HAaBEICHHS apTHICPiHChKUX
(MIHOMETHHUX) CUCTEM.

[Min wac mpoemenHs ATO (OOC) mupoko
BUKOPHCTOBYIOTHCSI MIHOMETHI CHCTEMH, SIKi MalOTh
0arato MO3MTHUBHUX SKOCTEH, OCHOBHUMH 3 SIKHX €:
HECKJIaJHICTh KOHCTPYKIUII Ta MPOCTOTa EKCILTyaTallii;
MIBUAKE PO3TOPTaHHS Ta MIATOTOBKa 10 0010;
MOOUTBHICTP T4  HAQMIWHICT 3aCTOCYBaHHS  3a
PI3HOMaHITHUX IOTOJAHUX YMOB; JIOCTATHHO BHCOKA

LIBUJIKOCTPLIBHICTD, MOXIIUBICTh BEICHHS HABICHOTO
BOTHIO Ta BOTHIO B KPYrOBOMY CEKTOpI i3 3aKpUTHX
BOTHEBUX MO3HIIIH.

Pa3oM 3 THM, yMOBH cydacHOro 000 BHMararoTh
po3poOku  OuUTbII  €(PEKTHBHOTO  MiHOMETHOIO
030poenns. CydvacHuii Ta eQEKTUBHUH MiHOMET
MTOBHHEH MATH y SIKOCTi 0230BOi MaIllMHA MaHEBPEHUH
Ta MIBUAKOXITHIA 3pa30K aBTOMOOUTPHOI TEXHIKH,
MiABUINEHY IIBUAKICTE PO3TOPTAaHHA Ta 3TOPTAHHA,
BHCOKY HIBHIKICTh HABEJCHHS Ta TOYHICTH BOTHIO 32
pPaxyHOK BIPOBAPKCHHS aBTOMATH30BaHOI CHCTEMH
YOpaBIiHHA 3  IHTETPOBAaHUMH  HaBiramiiHUMM,
METCOPOJIOTIYHUMH, OaICTHYHUMH  ITiJCHCTEMaMH,
CIICKTPUYHHUX  TPUBOMIB  TOPH30HTAIHHOTO  Ta
BEPTHUKAJIBHOTO HABEICHHS, PO3MIICHHS B 0a30Bii
MalliHi 00€yKIIaIKu JUIsi OOENpPUIacis.

OCHOBHMI1 MATEPIAJ
XapakTepucTUKHM  MOOUIBHOI  MiHOMeTHOI
ycranoku  «bapc-SMMK».  BumesaznaueHuM

BAMOTaM B 3HA4HId Mipi BimmoBimae po3poOieHa
MoOiThbHAa MiHOMeTHa YycraHoBka (MMY) «bapc-
8MMK», ska Moxe OyTH OCHOBOIO MOOLIEHOTO
MiHoMmeTHoro kominiekcy (MMK) [1].

MMY «bBapc-8SMMK» (Puc. 1) cknamgaerscs 3
MO6iapH01 MiHoMeTHOT cucteMu UKR-MMS, 120-mm
MiHOMETa, CIIeIiali30BaHOro OponeaBTOMOOLIS «bapc-
8MMK», 3aco0iB 3B’s3Ky, 3amacHUX YaCTHH Ta
IHCTpYMEHTIB.

Puc. 1. MMY «Bbapc-8MMK>».

Cuctemu YCTaHOBKHU 3a0e3MeuyroTh i
AaBTOMATH30BaHE TNPHUBEICHHS y OoiOBE Ta TOXimHE
MOJIOXKCHHS, aBTOMATUYHUH PO3PaXyHOK YCTaHOBOK
UL CTpimeOM, aBTOMAaTHUYHE HaBEICHHS Ha IIib,
KOpEeryBaHHSI BOTHIO 1 MOOLUTBHICTE Ha 10 00¥0.

BukopucTaHHS YCTaHOBKM [O3BOJSIE 3HAYHO
3MEHIIUTH YacOBI IOKA3HMKHM BUKOHAHHS 3aXOJIiB 3

MirTOTOBKK JaHUX I CTPiIbOM, OpIEHTYBaHHS Ta
HaBe/ICHH:, 30UTBIINTH JKUBYUYICTh BOTHEBUX 3aCO0IB
3a paxyHOK 3MCHIICHHS 4dYacy TepeOyBaHHA Ha
BOTHEBUX IMO3MIIISIX, BAKOHYBATH BOTHEB1 3aBJaHHS SIK
CaMOCTIHHO, TaK 1y ckiami barapei.

Xapakrepuctuku MMY «bapc-8MMK)» HaBeneHi
B Tabm. 1.

Tabmumg 1
XapakTtepuctuku MMY «Bbapc-8MMK»
[apamerp 3HaueHHs
Katibp minomera, MM 120
Yac rmepeBe/ICHHs 3 MOXIAHOTO MMOJIOXKEHHS B 0010BE, HE OLIbIIE, CeK 60
Yac mepeBeieHHs 3 00HOBOTO MOJIOKEHHS B TIOXIITHE, HE OLITBIIE, CEK 60
[IBuKOCTPUIBHICTE NPHIIIBHA, HE MEHIIIE, I1/XB. 6

BusHaueHHsT BTacCHUX KOOPIMHAT Ta MOB3/I0BKHBOT BiCi MAIITHU

aBTOMATHUYHE, TIOCTIHHE

Hasenenns Ha 1ins aBTOMaTUYHE
Po3paxyHOK yCTaHOBOK TSI CTPLIEON aBTOMAaTUYHHUI
BiHOBIEHHS MOJIOYKEHHS CTBOITY ITiCIIS IOCTPLITY aBTOMaTHYHE
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Bosumuit 00€KOMILIEKT, MiH 60
Bara MMK 6e3 G0€KOMILIEKTY Ta eKilaxy, KT 7500
Bara MMK 3 60€KOMIUIEKTOM Ta EKIlTayKeM, KT 9800

Minomer kaniopy 120-mMm siBiisie cOO0T0 CKIIaIOBY
YaCTHHY MIHOMETHOI YCTaHOBKHU Ta NPU3HAYCHUH AJIs
HaJaHHS MiHaM HaOpsIMKY IOJbOTY 1 31HCHEHHS

«bapc-8MMK» sik pisHOMaHITHI MiHU Kaniopy 120-mm
BupoOHHUITBa Koymiaboro CPCP, Ttak 1 120-MM MiHU
IHO3eMHOTO BUPOOHUIITBA.

TOCTPLITY. Xapakrepuctuku 120-MM MiHOMETa HaBEICHI B
3acrocyBanHs  ctBoma  120-MM  MmiHOMeTa  TaOui. 2.
JIO3BOJISIE BUKOPHCTOBYBATH y AKOCTiI OOETMPHUIIACIB 10
Tabmuus 2
Xapakrepuctuku 120-MmM MiHOMeTa
ITapamerp 3HaueHHs
Kaniop, mm 120
JloBKMHA CTBOJIA, MM 1775
MaxkcrmanbHa JaTbHICTh CTPLUTHON OCKOIKOBO-(PyTacHOO MiHOIO, KM 7,0
MiHiMaJbHa TATBHICT CTPLUIBOH, KM 0,5
Haii6inpimmii THCK TOPOXOBUX ra3iB y KaHaui cTBoja, MIla 1130
MakcuManpHa 09aTKOBa MBUIAKICTh MIHH, M/C 325
Bara crBoa, xr 74

CremianmizoBaauii  OpoHeaBTOMOOIME  «bapc-
8MMK» mnpu3HaueHHH Ui PO3MIILEHHS B HBOMY
MIHOMETHOI YCTaHOBKH i3 CTBOJIOM 1 NpHJIaIiB, IO
3a0e3MeuyoTh CTPUIB0Y, Ta MepeBe3cHHS O00CIyru
MmiHoMmeTa. BiH siBise coboro OaraTtoyHKIIOHATbHUN
aBTOMOOLITB 3 KOTICHOIO (hopMyJI0t0 4X4 Ta Ma€ BUCOKY
npoxigHicts. Kopmyc 6poHeaBTOMOOIIS BUKOHAHUH 3

OpOHBOBAHOI CTaji y BHUIVSAAI OpOHEKAICYIH, MAae
OanictiyHMi 3axuct piBHsa Level 2 mo Stanag 4569, mio
3abe3neuye Oe3meky poOOTH eKimaxy B OOHOBHX
yMOBax.

Xapakrepuctuku maci MMY  «bapc-8MMK»
HaBeJeHi B Tabu. 3.

Taommus 3
Xapakrepuctuku mwaci MMY «bapc-§MMK)>
ITapamerp 3HaueHHs
JlomxuHa, MM 6200
[uprHa (0e3 ypaxyBaHHS A3epKai), MM 2600
Bucorta (1o 1axy xopryca), MM 2800
Kuipene, mm 280
CTiHKa, 10 J0JIA€ThCS, MM 400
ITimitom/cIryck, Tpax 60
Bpix, Mmm 760
Kpen, rpan 24
IIBuaKicTE MO 1I0CE, KM/TOT 110
[IBHAKICTE TIO TIEpECiUeHIH MICIIEBOCTI, KM/TOJ 50
3arac xoy, KM 1000
Eximax, osn. 3
Hiamma3oH pobounx Temriepatyp y 0oioBoMy pexumi, °C -40 ~ +50

Komrekrarisi OpoHeaBTOMOOIUIS CKIATAETHCS 3
TaKWX 9acTUH: ABUTyH 6,7 Cummins/V8 Turbo diesel
(06’eM mBuryHa — 6690 cM®; TIOTYXHICTh JBMTYHA —
385 n/c mpu 2900 06/xB); MO/EepHI30BaHA TPAHCMICIs
6MT (Dodge Ram 5500); mocuieni nepesHi Ta 3a1Hi
CTab1Ii3aTOpH MiJBICKH; MTOCWIICHI pEcOopH; MOCHIEHa
TOJIOBHA TIepefadya B MOCTax; ITOCHIJIEHI IepenHi Ta
3aJIHi aMOPTU3ATOPH; IIUHH ITi IBUIICHOT TIPOXITHOCTI 3
cucremoro Run Flat; MexaHi3M BiTYMHEHHS ABEpEii;
BIIKHJHI TaHeNmi IJs CIOPSIKCHHs OO€mpHIacis;

Typemb I KyJeMeTa; BijeokaMmepa 3aIHbOro 0030py;

010K EJIIEKTPUYHOTO JKUBJICHHS, aBTOHOMHHUH
migirpiBaau ~ WEBASTO;  nebimka  enekTpu4Ha;
KOMIUICKT IIAHIIEBOTO  IHCTPYMEHTY; KOMIUICKT

TeXHIYHOT JoKyMeHTawil; kommekt 3111.

MobGinsHa minomerHa cuctema UKR-MMS e
apTHIepiiicbkol0  YacTHHOI  yctaHoBkM  «bapc-
8MMK». Bona 3a0e3neuye: aBToMaTH3aIliI0 POLECIB
pPO3TOpTaHHS Ta 3rOPTAaHHS MIHOMETa; aBTOMAaTHYHE
OTPHMaHHS IIiIeBKAa3aHHSA, HaBEACHHS MiHOMETa Ha
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OUIb Ta  KOPEr'yBaHHS  BOTHID;  aBTOMATHYHE
BU3HAYCHHS BJIIACHUX KOOPIUHAT 1 AUPEKIIHHOTO KyTa
[MOB3I0BXKHBOT Bicl MAaIlIMHY; OTPUMAHHS
METCOPOJIOTIYHAX Ta OaliCTUYHMX JAHUX IS

BU3HAYCHHS IONPABOK IO JAIBHOCTI Ta HAIpPSIMKY;
MPOCTY IHTETpPALlil0 B CHCTEMY YIPABIiHHS OOEM.

o ckmamy moGineHOi MiHOMeTHOT crictemu UKR-
MMS BXOZATH: MEXaHi3M PO3TOPTAHHSA-3TOPTAHHSA 3

NIPUBOJIAMU KEpyBaHHS Ta OpraHaMH YIPaBJIiHHS;
CcTBOJ MiHOMeTa KamiOpy 120-mM; aBTOMarn3oBaHa

cucTeMa ymnpaBiiHHS BorHeM; cucrema GPS-
MO3UI[IOHYBAHHS; CHCTEMa BPaxyBaHHS METEOIaHUX;
KOMILIEKT 31T KOMILIEKT eKCILUTyaTaliiaol
JIOKYMCHTAIII1.

XapaKkTepuCTHKN MOOLUITEHOT MIHOMETHOI CHCTEMH
UKR-MMS HaBeneHi B Ta01. 4.

Tab6muus 4
XapakTtepuctuku Mo0iibHOi MiHoMeTHOI cuctemu UKR-MMS
ITapamerp 3HaueHHs
ToToBHICTB CHCTEMH 10 POOOTH, CEK 10 60
lopu3oHTaNBEHII KyT HaBeCHHS, TPaj -60 1o +60
BepTukaneHuil KyT HaBeACHHS, Tpaj +45 no +80
MaxkcuMaIbHUH KyT HaXHITy TUTOIMHA HO3HUIIT, Tpajt +5
TouHiCTs BI3HAYEHHS KOOPWHAT Ta BUCOTH BIIACHOI MO3MILii, He OUTbIIe, M 8/12
TouHICTh BI3HAYEHHS AUPEKIIIHHOTO KyTa ITOB3/I0BKHBOI BiCi MAIIIFHH, HE OLIbIIIe 4 K.
CucteMa HaBeJIeHHsI Ta YIIPaBJIiHHS BOTHEM aBTOMaTH4HA
Bara 6e3 00€KOMIUIEKTY, KT 950
Hampyra »wuBneHHs, BOJIBT 24
OcHoBH 00ii0BOT0 3acTOCYyBaHHS. 3aBJISKU L. b
0COOJIMBOCTSIM YCTPOIO Ta BIPOBA/UKEHHIO HOBITHIX  aTapei «bapc-8MMK» MaTUMYTh BHCOKY
TEXHOJIOTIl y KOHCTPYKIIifo, MOOUTbHA MIiHOMETHAa  MAaHEBPEHICTh,  KCPOBAHICTh,  JKUBYUICTh,  IIO

ycraHoBka «bapc-8MMK» wmae BIigHOCHO iHIIHX
3pa3KiB apTHIIEPIHCHKOTO 030pOEHHSA PSR CYTTEBHX
nepeBar y OoifoBuit poboti. TakuMu € camocTiiiHe
BU3HAYCHHS CBOIX KOOPAMHAT, CaMOOPIEHTYBaHH,

MHUTTEBUH  pO3paxyHOK JaHUX Uil  CTPLILOW,
aBTOMAaTH4YHE HaBeJeHHS cTBoia. HoBi  0oifoBi
MOXIIMBOCTI TOTPEOYIOTh BIAXOAY BiA JIiHIHHOT

TaKTHKU 3aCTOCYBaHHS apTWIEPIHCHKHUX IiJPO3.LTiB,
sKa MaHy€e Ha JIJaHW# yac, Ta BUPOOJIEHHsI HOBHX (GopM
i cnoco0iB BeneHHS OOMOBHMX il MiAPO3ALIIB, sIKi
OCHAIlleHI IIMMH CHUCTeMaMH. XapakTepHHM Oyne
JOTPUMAaHHS TaKUX MIPUHINTIIB 6oifoBoro
3aCTOCYBaHHS: MOCTIMHHUN 30ip, OHOBJIICHHS Ta aHAII3
iH(popMarii mpo MPOTUBHHKA 1 OTHOYACHA Tiepenaya il
Ha 3aco0M YpaKeHHS, THYYKICTh Yy BHKOPHCTaHHI
3ac00iB pO3BIJKHM; BHKOHAHHS BOTHEBHX 3aBJaHb y
HaWKOPOTIII CTPOKH 3a IPABUIOM «OJIHA IiJIb — OJHE
BOTHEBE 3aBJIAHHS»; TOYHICTh Ta PAlTOBICTh BOTHIO;
MOCTIHHUIMA MIDKIO3UIIHHU#H Ta
BHYTPIIIHBONO3UIIHHUIA MaHEBP.

Barapei «bapc-8SMMK» OynyTs 3amyuaTucs s
MiATPUMKH i MeEXaHi30BaHUX (mecanTHO-
IITYPMOBHX, TiPCHKO-TMIXOTHHUX) IiIPO3ITIB MiA 4Yac
BEJCHHA OOpOoTHOM 3 MOOIMBHUMH pe3epBaMH
NPOTUBHHKA (MOBITPSHUMH JI€CAaHTAMM), PEHIOBHMHU
3aroHaMH, JAWBEpPCIHHO-PO3BiAyBaJIbHUMH TPYIIAMH Ta
PYXOMHUMHU TEepOPUCTHYHUMHU (opMyBaHHIMH,
BUKOPUCTOBYBATHUCS Y SKOCTI KOWiBHHX MiHOMETIB Ta
3aly4yaTucs 10 BEJCHHA KOHTpOaTtapeiHoi 00poTsou 3
«KOYIBHUMM)» MIHOMETaMH HPOTHBHHUKA Bonu
MOXYTh 3aCTOCOBYBATHCS HE3aJE€XKHO Bijl TOTOIHHX
YMOB Ta 4yacy J00M SIK Ha MICIIEBOCTi 3 PO3BHHYTOIO
JIOPOXKHBOIO MEPEXKEI0, TAK 1 B yMOBaX Oe3J0PIKKS, K
y MOBHOMACIITaOHUX OOMOBUX MHisIX, TaK 1 B TIOPHIHIX
JIOKTbHUX KOH(]IIIKTAX.

3a0e3MedyroThCS: BUCOKOIO MaHEBPEHICTIO BOTHEBHX
3aco0iB, 3aco0iB pPO3BIIKH, IYHKTIB yIIPaBIiHHI
BOTHEM Ha 1moili OO0 3a pPaxyHOK IIiABHIICHOT
MIPOXIiTHOCTI Ta 301IBIICHHS IBUAKOCTI PyXy 0a30BOTO
11aci; 3HaYHUM 3MEHILICHHSIM 4acy MiJrOTOBKH JaHUX
JUIs CTP1IIbOU Ta 301IBIIEHHSIM TOYHOCTI 1X PO3paxyHKy
LIUIIXOM ~ KOMIUIEKCYBaHHS 3aco0iB  pO3BIIKM Ta
3aCTOCYBaHHSI aBTOMaTH30BaHOI CUCTEMH YIPaBIiHHS
BOTHEM; MOJKJIMBICTIO 3ifCHEHHS Oe3MepepBHOrO Ta
CTIHKOTO  YINpaBliHHS 3aco0aMu  PO3BIOKH  Ta
BOTHEBOT'O YPa)KEHHs, MiITPUMAaHHS TICHOI B3a€MOJIl
i3 3araJbHOBIMCHKOBUMH ITiPO3IIIAMIL; ITiIBUIIICHUM
3axXUIIEHHAM OOCIYTH, arperatiB, amaparypd Bif
ypakarouoi mii KyJb Ta OCKOJKIB 33 paxyHOK
3aCTOCYBaHHS OPOHBOBAHOTO aBTOMOOUIFHOTO 1IACi.

Cucrema Moxke OyTH iHTETpoBaHa 3 OYIb-SIKOIO
iHpOpMaliHHO-YIIPaBIISIOUOI0  CUCTEMOIO  BHIIOTO
piBHs ynpasiinas Bilickkamu (C4, GIS, COM ra iHmi).

Bapc-SMMK CIIPOMO>KHUH ypaxkaTu
PI3HOMAHITHI CIIOCTEPE)KHI Ta HECIIOCTEPEeXKEHI i,
pO3TalioBaHi BIIKPUTO ab0 B YKPHUTTAX, PyXOMi i
HEpYXOMi, Ha3eMHi Ta HAaJBOJHI Ta BUKOHYBaTH Pi3HI
TaKTW4HI T2 BOTHEBI 3aBJaHHS.

TakTHyHIMH 3aBHaHHAIMEH OyayTh [3]: BeldeHHS
apTuiepiiicbkoi po3BinkH, 30ip Ta aHami3 iHpopmarii
Ipo 00’€KTH ypaKeHHs, po3Mojaul Hured Ta ix
YpaKeHHS, KOpPETryBaHHS BOTHIO Ta KOHTPOJb 3a
pe3ynpTaTaMu CTPUTBOM; apTiepilichka MiATpUMKa
MiIPO3MiiaiB, sIKi BHKOHYIOTh 3aBIaHHS  IIOJO
3HMIICHHS MOOUTBHHX pE3epBiB Ta MOBITPSHHUX
(MOpCBHKHX) JecaHTIB MPOTUBHUKA Ta NIIOTh Yy CKIai
peiiioBUX  3aroHiB;  apTWiIEpiiicbka  MiATpHMKa
MiAPO3MiNiB, SKi BHKOHYIOTH 3aBJaHHS 3 IIOILIYKY,
OJI0KyBaHHsI, PO330POEHHS, TA 3HUIIEHHS JUBEPCIHHO-
PO3BIIyBUIBHUX, TEPOPUCTUYHHUX, MAPTH3AHCHKUX
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TPy NPOTUBHMKA; Aii B SIKOCTI KOYiBHUX MIHOMETIB;
BE/ICHHSI KOHTPMIHOMETHOT 60pOTHOH;

BorneBumu 3aBaanHsiMu OyayTh [4]: mogaBiaeHHS
(3HMILEHHS) OKPEMHMX TIpYIl MiXOTH Ta BOTHEBHX
3ac00iB MPOTHBHUKA, 5K BIAKPUTUX TaK 1 YKPUTHX, Y
TOMY WYHCJi, pO3TAllOBaHMX Yy MICBKiii 3a0y/oBi;
IIOIaBJIEHHS (3HUTIICHHST) PI3HOTHITHIX
MaJIOpO3MIpHUX MiJied Takux sK OOOBI MaIIWHH,
aBTOMOOLII, sKi OCHAIIeHI JIErKHM IXOTHHM
030poeHHsIM, BOTHeBHUX TO4OK, PJIC, cmocrepesxHmMX
MOCTiB, BUKOPHCTAHHS AKUX IPUTAMaHHE MigpO3aijiaM
H3®, muBepciiinuM (mapTH3aHCEKHM) TpyIam;
MOAABJICHHS MIHOMETIB IPOTHBHHMKA; CTBOPEHHS
JUMOBHX 3aBiC, 3aJMMJICGHHS BOTHEBHX 3aco0iB
NPOTUBHMKA, HOro KOMaHIHMX 1 KOMaHJIHO-
CIIOCTEPEXKHUX (CIIOCTEPEIKHHUX) MYHKTIB; OCBITICHHS

MICLIEBOCTI, 3acCIIiIUICHHS KOMaHJ/IHO-CIIOCTEPEIKHUX
(crocTepeKHNX) TYHKTIB  (€NEKTPOHHO-ONTHIHHUX
NpWIagiB) Ta BOTHEBHX 3aCO0IB  IPOTHBHUKA,

CTBOPCHHSI CBITJIOBHX OPi€HTHPIB (CTBOPIB).

OpranizaniiHo-IITaTHa  CTPyKTypa  Oartapei
«bapc-8MMK» Moke BKIIFOUATH: yIIpaBIiHHS OaTaper;
BOTHEBI migposnimm (mBi cekmii mo 2 MMY); B3BOx
YIpaBJiHHS 1 apTHIEpiichKoi PO3BIAKHM; MiAPO3IITH
3a0e3MeueHHs Ta OXOPOHH.

Jusa  yemimHOT  peamizamii  MOXKIHBOCTEH
MiPO3/AiTy HPOIOHYETHCS PO30CEpE/KeHA TaKTHKa
3aCTOCYBaHHs, fiKa mependayae poOOTy BOTHEBOI'O
3aco0y ik okpemoi omuHumi. [lpum  upomy
TpaHC(OPMYIOTECS O0OB’SI3KHM  cTapiioro odimnepa
Oarapei Ta fioro micue B 0oifoBOMY MopsAKy OaTtapei.
OcnoBue 3aBmanHid COB — mnpuifHATTS ywacti y
IUTaHyBaHHI Ta 3abe3medeHHi OofoBux min. Ilim gac
6otioBoi podotu COB Moxe misITH B IKOCTI KOMaHIpa
onuiel 3 MMY, sika € OCHOBHOIO B Oatapei.

Komanmup  OGarapei nisiTuMe Ha  IYHKTI
ynpaBiiHHS po3Bifkoto i BorHem Oarapei (ITYPiBbB),
OCHOBY $IKOTO CKJIQJIaTUME IIPOrpaMHO-arapaTHui
komiuiekc Ty «KpomuBa» abo iHIIMKA aHanor 3
KOMIUIEKCYBaHHsAM  3aco0iB  posBinku. [1YPiBb
NpU3HAYCHUH 17151 300Dy 1 y3arajJbHEHHS PO3BIIAHUX,
TUTaHyBaHHS BOTHIO Ta Mepenadi JaHuX Ul CTPUIbOM
Ha BOTHEBI 3aCO0W, YIPaBIiHHS BOTHEM i KOHTPOJIO
CTpiIBOM Ha ypakeHHS. [[d caMocCTifHOTO BemeHHS
PO3BIZIKM Ta KOpEryBaHHS BOTHIO 10 CKiamy Oarapei
moTpiOHO BKIFOYHTH BiAIIIEHHS KOPEryBaJlbHUKIB
apTWIEPIHCHKOTO BOTHIO 13 3ac00aMH  ONTHYHOT
PO3BiKM Ta Iepe/adi JaHux.

B xopai 60r0 pobororo ITYPiBb kepye xomangup
BVYiAP, komanup 6arapei KOHTpOIIIO€E Horo podoty Ta
YXBAJIIOE OCHOBHI pileHHs. Takox, koMaHup Oarapei
B Xx04i OOK MOXE MIisITH CYMiCHO 3 KOMaHIUPOM
3arajgpHOBIHChKOBOrO miaposainy. [TYPiBb morpioHo
pO3TaIlIOBYBaTH Ha MICIIEBOCTI, IO 3aKpHTa BiJ
BI3yallbHOTO  CIIOCTEPEXEHHs IMpPOTUBHHKOM, Ha
BigcTaHi 2-3 kM Bix miHil 3iTkHeHHA, mopsx 3 KCII
(KIT) 3arampHOBIHCHKOBOTO ITiIPO3ILITY.

Jns  BemeHHS  KOHTPMiHOMETHOI  OOpOTHOH
Garapei MOXYTb JOIaBaTHCS BIUTIIEHHS
pamionokamiitHO1 po3BiakH, sike ocHamerne PJIC tumy
APK Ta AN|TPQ-48, a s BUSBICHHS PyXOMUX TpyI
nixotu ta TexHiku — PJIC tumy CHAP.

Jns npukputTst 00CIYyr MIHOMETIB Mix dac
BUKOHAHHSI BOTHEBUX 3aBJaHb Ta 3MIHCHEHHS MapIry
JIOLTBHO MaTh y CKiani Oarapei BimmaineHHs (B3BOX)
OXOPOHH Ta CYNPOBOKCHHS.

BHUCHOBOK

[Mpuiiasarta Ha 030poeHEs MMY «bapc-8MMK»
BHUMarae MOAAJBLIOTO OOIPYHTYBaHHS, AeTaji3amii Ta
PpO3poOKH peKOMeHAalii MoA0 MopsAAKY ii 00ioBOTO
BUKOPHCTaHHS SIK AaBTOHOMHO, TaK 1 Yy CKIani
MiHoMeTHOi Oarapei (MMK) minm wac BUKOHaHHS
TaKTUYHUX Ta BOTHEBHX 3aBIaHb, B IEpUIy Yepry, B
ymoBax OOC. Po3pobneni pexoMmeHaamii OyayTh
MOKJIaJeHi B  OCHOBY  OCTaTOYHOTO  BapiaHTy
KepiBHUIITBA 3 00i0BOi poboTH A miapo3aitie MMY
«bapc-8MMK».
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Yacrtuna |l B3sox, Bigminenns, eximaxx. — KCB 3C
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KAPTOIPA®UPOBAHUE MIOUYBEHHOM KAPThI HA IPUMEPE FOJKHBIX, FOI'O-BOCTOYHbIX
U BOCTOUYHBIX PETUOHOB KA3AXCTAHA C IPUMEHEHUEM I'MC-TEXHOJIOT A

Summary. This article decsribes the stages of the soil mapping process specifically related to the soil fertility
of southern, south-eastern and eastern areas of Kazakhstan and provides the database createad by applying GIS
technologies namely ArcGIS software.

The use of GIS techniques allows to visualize spatio-temporal data with different thematic content as a single
whole. This approach of data processing and representation facilitates the assessment of the impacts of human
activities on soil condition, and development of recommendations for soil management and conservation.

The research goal is to create maps in order to visualize typical fertile soils in the study area with the use of
GIS. Cartographic, geoinfomation technologies and methods of geographical comparison were used as main
methods in order to generate a map “The soil fertility of southern, south-eastern and eastern areas of Kazakhstan”.
A licensed ArcGIS software developed by ESRI was a main tool used in this research.

The practical value of this work is to generate the soil map using ArcGIS software and make it comprehensible
and easy-to-understand for users, at the same time being suitable for decision-making in the field of soil and land
management of the study area.

AHHOTaHl/Iﬂ. B craTbe u3mararorcs 3Tamnbl CO31aHuA MOYBEHHON KapTbl, @ UMCHHO KapThl IJIOJOPOJUEC ITIOYB
FOJICHBIX, H020-80CMOYHbBIX U 60CMOUHbIX pecuoHos KazaxcraHa n 6a3a JaHHBIX K Hell Ha ocHoBe [ MIC-TexHOMOTHI
¢ mpuMmeHeHneM nporpamMmbl ArcGlIS.

Wcnonp3oBaane ['MC-TeXHOJOrMH TO3BOJSET BBIIOJIHUATH BU3YyaJIM3allUI0 MPOCTPAHCTBEHHO-BPEMCHHBIX
JaHHbIX pa3H0171 TEMATHUKHU B OJHOM ILICJIOM. Taxoii crioco6 06pa60TKI/I 1 OpeACTaBJIICHUS TaHHBIX MO3BOJIACT
OLICHUTH CTCIICHb BO3I[CﬁCTBI/IH OcyIHGCTBHHGMOﬁ XO3IHCTBEHHOM JACATCIIBHOCTH HA COCTOSAHHUE ITIOYBCHHOI'O CJIOA
u pa3pa60TaTL PEKOMEHAAINHU 11O COXPAHCHUIO U PAIIMOHAJIBHOMY HMCIIOJIB30BAHUIO ITIOYBEHHOI'O ITOKPOBA.

Henb nccenoBanms sBisgercs ucronszoBarne [ YIC amst co3manust KapThl M BU3YJIN3AIlUH PACTIPOCTPAHEHHH
TUIOZIOPOTHOW TIOYBHI HA UCCJEAYyeMOUN TeppuTopuu. Jlisi co3maHusi TeonmpOoCTPaHCTBEHHOW WH(POPMAIMOHHON
OCHOBBI KapTbI «l'Inozlopozme TIOYB  1OJHCHBIX, H020-60CMOYHbIX U B60CMOUYHbIX pPECUOHOB Kazaxcrana»
WCIIONB30BaHBl  KapTorpauuecKue, CpaBHUTENBHO-TeorpaduuecKue ¥ TIeOMH(POPMAIMOHHBIE METOJHI.
Cpencreamu paboThI SBISIIOCH JUIeH3nOHHAs iporpamma ArcGIS mpoxykunu ESRI.

[TpakTryeckast HEHHOCTD 3aKJII0YaeTCs B pa3paboTKe MOYBEHHOH KapThl C MpruMeHeHHueM nporpammbl ArcGIS
JJIA TIOHATHOT'O BOCIIPUATHSA caMou KapThbl, 4 TAKIKE O BOBMOXKHOCTH C/ACJIATh aHAJIN3 I/ICCJ‘IGI[OBaHI/Iﬁ 1 NOAACPIKKH
pa3pa60TKI/I peHIeHI/Iﬁ 3a7a4 AJI pallMOHAJIbHOI'O MCIIOJIb30BAaHUA 3€EMEJIb U IOYB HCCHG,Z[yeMOﬁ TEPPUTOPUH.
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Beegenne

Jloky4aeB BIIEpBbIC YCTaHOBMJI, YTO IOYBBI — 3TO
0co0BIe OMOKOCHBIC (brnoreHHO-MHHEpANBHEIC)
NPUPOJHbIE TeNa, MOYTH CIUIONIb ITOKPBIBAIOIINE
MOBEPXHOCTh 3EMHOH CyIIH, pa3BUBAIOIIHECS MOX
BIIMSTHUEM IISITH €CTECTBEHHBIX IMPHPOIHBIX (haKTOPOB
— KIMMaTta JaHHOM MECTHOCTH, e¢ penbeda,
MOYBOOOPA3yIOMNX MOPOA, PAacTEHHH U JKUBOTHBIX,
MPOM3PACTAIOLIMX ¥ OOUTAIONINX Ha TOYBE BO BPEMEHHU
ux paszsurus [1,2].

[ToyBa sBiAeTCS ONHMM W3 HambOosiee BaXKHBIX
NPUPOJHBIX PECYPCOB, KOTOpPOE HMEET MpsSMoe U
KOCBEHHOE BO3JICHCTBHE Ha JKM3HEAEATEIHHOCTh
yenoBeKka. [l03TOMy MOYBEHHBIE KapThl SIBISFOTCS
BRXHBIM HCTOYHHKOM [aHHBIX, HCIIOJIb3yEMbIE B
CEIIbCKOM M JICCHOM XO3SHCTBE, B 3KOJIOTHH, & TAKXKE
NPH IUTAHUPOBAHUU OXPaHHOM AesATENILHOCTH 10YB [3].

IMocranoBka npodOaemsl. B Hacrosiee Bpems
JUIL pelIeHus 3a7ad 3€MJICTIONB30BAHUS AKTYyallbHO
CO3JJaHUE DIICKTPOHHBIX ITOYBEHHBIX KapT. B oTinume
0T  OyMaXHbBIX, OJEKTPOHHbIE  KapThl  JAIOT
BO3MOXXHOCTb ~ IIPOaHAIM3UPOBATh, HM3MEHATH U
pexnaccudukanuo AaHHBIX. C 3TOH TOYKH 3pCHUSA,
Ba)KHO CO3/1aTh CUCTEMY MH(OPMAIMU O MPOCTPAHCTBE
u reorpaduueckoil MHGOPMAIMU U ONTHMAJILHOTO
YIpaBICHUSI 3EMENIBHBIMH PECypcaMH TEPPUTOPHH.
Peanu3oBaTh Takyio 06a3y JaHHBIX MOXKHO C TIOMOIIBIO
MPOTPAaMMHOTO  O0ECHEYEeHUsI Ha  COBPEMEHHBIX
reorpaduueckux HMHGOPMAHOHHBIX cucTemax [4].
CBs3n € OTHUM I JOCTIDKEHHS  yCIICIITHOTO
palMOHAILHOTO HCIOJIB30BAHUS 3€MEJIb M I0YB
BO3HMKAeT HEOOXOJAUMOCTh COCTABJICHHS HOBBIX
aKTyaJIbHBIX TOYBEHHBIX KapT, C HCIIOJIb30BAaHHEM
cospemennoit [ MC-texuomnoruii [3].

Cospemennasi [ IC-TexHomorust B TaHHOM BHJIE
Gorara crmocobamMu W BapHaHTaMH IpeoOpa30BaHU
pasnuuHoil mHpopManuu. KOHEYHBIM TPOTYKTOM
paboThI c I'IC-nporpammamu SIBJISIETCS
Npe/ICTaBICHUE AAaHHBIX B BUJE KapThl. Kapra — 310
WHPOPMATUBHBIN cIOcO0 XpaHEHUS © O00pabOTKH

naHHbIX. Kapra Obuta u  ocraercs Hambolee
3(h(eKTUBHBIM CIIOCOOOM TIIOKa3a JIFOOBIX SBICHHH,
XapaKTEePUCTUKU KOTOpBIE M3MEHSIOTCS B

npoctpasctse [5].

I'MC panukaabHO MU3MEHUIIN CTIOCO0 CO3MaHUs U
npuMeHeHus reorpaduueckoi uadopmanuu. Kaprsl u
JIAHHBIE COCTABISIIOT OCHOBY T€OMH(OPMAIIMOHHON
TEXHOJIOTHH, KOTOpas OpraHm3yeT HH(GOpMAIHIO B
OTZEJBHBIE CIIOU C IEJbI0 UX BH3yaJIM3alliH, aHAIIN3a
U OOBEAMHEHUS, JUI1 PAaCKpBITHS CMbICIA JAHHBIX
[6-7].

PaGora mno coCTaBIEHMIO TOYBEHHOH KapTbl
paszielieHa Ha CIEAYIOIIME JTalbl: COCTaBJICHHE
IporpaMMbl  KapTel; cOop, m3ydeHWe H 00paboTka

MAaTepHaioB; pa3paboTKa JIETEH[IBl, COCTABICHHE
ABTOPCKOTO ~OpHWIHMHANa KapThl; pPEIaKTUPOBAHUE
KapTBl.

MeToas! 1 pe3yabTaThl HCCAET0BAHMIA

B cooTrBeTcTBUM  CBBIIE  MEPEYHUCICHHBIM
MPUHITUIIOM paboT, a TaKkkKe C WMCIONIIMHACST B
HAIMYAA  apXWBHBIM  (OHIOBBIM  MaTepHajoM,
OOHOBJICHHBIM JTaHHBIM [8], cOcTaBlieHa TeMaTHIeCKas
kapTa Ha Temy «llmomopomme MOYB 70dKCHBIX, 1020-
B80CMOYHBIX U B0CMOYHbIX pecuoHax Kazaxcrana» u
6a3a maHHBIX K Hed (puc. 1, 2) ¢ HCHOIB30BAHHUEM
I'C-TexHoNIOTHH.

KaprorpadupoBanne IPOBOJIUIIOCH B
reorpa¢uueckux HMH(OOPMALMOHHBIX CHUCTEMax Ha
ocuoBe mponaykroB ESRI ArcGIS. Cucrema ArcGIS
00J1alaeT YETKO ONpEICIEHHON MOIEINBIO ISl pabOThI
C JaHHBIMH, TIPEKIE BCETO MPOCTPAHCTBEHHBIMH. JTa
Mozmenb baser reorpapmueckux nmamaeix (BIJ]) —
SIBIISICTCS OCHOBHOH JIJIsl XpaHEHHsI Bcel mH(OpMAaIim,
KOTOpas HCIIONB3yeTcss B TIporecce paboTel ¢
nponyktamu ArcGIS, u ompenensier CTpykTypy H
TIpaBHiIa XpaHCHHS Pa3THYHBIX BHJIOB
MIPOCTPAHCTBEHHBIX O0BEKTOB. MOXHO CKa3aTh, 4YTO
0a3a reolaHHbIX SBISIETCS] XPAHWIIMILEM Pa3HOPOIHBIX
JTAHHBIX, KOTOPOE MO3BOJIET HE TOJBKO d(PPEKTHBHO
yIpaBisiTh WHGOpPMALUEl XpaHUMOH B JIOKAILHOM
BHJIE WJIM Ha cepBepe, HO U CTPOUTH CKOJIBKO YTOIHO
CIIO)KHBIE ~ MOJIENIM, OTBEYallHe TPeOOBaHUIM
Pa3IMYHBIX OTpaciei WM KOHKPETHOTO IPOEKTa, I/Ie
ArcGIS wucnonb3yercs B KauyecTBE CHUCTEMbl MJis

paboTsl c reorpaduyecKoit (Mmeromeit
MPOCTPAaHCTBEHHBINA KOMITOHEHT) uH(popmaiuei [9].
Pabora Hax CO3IaHNEM mudpoBon

KapTorpauyeckoil 0a3bl BBINOJHSIOCH B HECKOJIBKO
JTaIoB.

1. Iloozomosxa Mamemamuyeckou
KOOPOUHAMHOU OCHOBbL (noobop  mpoexyutl,
macwmaba). Jlna  xapTorpaduuecKkodl  OCHOBBI

BeiOpana mpoekis Asia North Equidistant Conic,
MIPUMEHsIeMasi B IIPAKTUKE HEKOTOPBIX MOCTCOBETCKHUX
CTpaH, Kak CTaHAapT Ut BBIYHUCIICHUS
MECTOIIOJIOXKEHHUH, PACCTOSTHUN U APYTUX HapaMeTpOB.

2. Cranuposanue OYyMAadiCHbIX MONO2PAPUUECKUX
Kapm, B pe3yjbTaTe KOTOPOTo MOIydYaeM pPacTpOBBIC
o0pa3pl  OyMaXXHBIX  JOKyMEHTOB  KapT. Jlus
pa3MeleHus pacTpoBoro n300paKeHust B
KOOP/IMHATHOM 0JI€ BEKTOPHBIX OMHCAaHUN CO3/aeTCst
Gaiin MPOCTPAHCTBEHHOMN TPUBSI3KU.
[IpocTpaHCTBEHHO NpUBs3aHHBIE TOMOrpadHIecKre
KapThl NPU KOHBEPTALIMU COXPAaHSIOTCS B (opmare
img. JlauHeiii popMart Mo3BOJIIET COXPAHUTH BHICOKOE
Ka4ecTBO IBETa ¥ YETKOCTH KOHTYPOB, UTO 0o0Jier4aeT
paboTy NpH BEeKTOpHU3aLMU OCHOBHL. B mocnenyromnem
YCTaHABJIMBAETCS CBSI3b MEXIY KOOPJMHATAMH TOYEK
Ha OyMaXHOHW KapTe C HWCTOYHHKOM H3BECTHBIX
KOOPJHMHAT JJISl THX TOYEK.

3. Co3zoanue BIJl  u seKmopu3ayus
NOIUSOHANILHBIX, JUHEUHbIX U MOYEUHbIX KIACCO8
NPOCMPAHCIBEHHBIX 00vexkmos TEPPUTOPUHU
PecyGimku KasaxcraH, B TOM YUCIEe

TOCYyAapCTBEHHBIX W AJMHUHUCTPATHUBHBLIX TPAaHUIl U
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HACEJIEHHBIX ITyHKTOB, YKCJIE THAPOrpaGuIecKoi ceTy,
THJIPOJIOTMYECKUX OOBEKTOB C Kiaccuukaimeii u
3aroJHEHHEM aTpUOYTUBHON HH(POPMAIIHH.

st [EHTPATU30BAHHO N padoThI c
MPOCTPAHCTBEHHBIMH M aTPUOYTHUBHBIMH JTAHHBIMHU BCS
BeKTOpHas MH(popMaIys Oblila coOpaHa B eAMHYIO0 033y
TFCOJaHHBIX  «IUIOZOPOAME  IIOYB  JOJCHBIX, I020-
socmounbix u 6ocmounvix pecuoros Kasaxcrana. mdby»
(pucynok 1). Kaxnprii o0beKT MpencTaBiieH B BHIE
KJIaCCOB MPOCTPAHCTBEHHBIX 00BEKTOB—
[IOJINTOHAJIBHBIX, JIMHEWHBIX u TOYEYHBIX

MPOCTPAHCTBEHHBIX ~ TEM, CTPYIIHPOBAHHBIX B
JIOTHYECKOW TMOCIICIOBATEIBHOCTH B HAOOPBI KJIACCOB
MPOCTPAHCTBEHHBIX 00BEKTOB. OOBEKTHI: HACCIICHHBIC
MyHKTHI OBUTH IPEOOPA30BaHbBI B TOYCYHBIC BEKTOPHBIC
JIAHHBIC, PEYHAs CETh, XKEJC3HBIC M aBTOMOOMILHBIC
JIOpOTHU — B JIMHEIHbIE JaHHbBIE; 03epa — B IUIOIIA/IHBIE
JaHHBIE U T.J.

TemaTuueckne TaHHBIC TPEACTABICHBI B BHIC
CJIOS: TIIOMOPOJNE TIOYUB FOJCHBIX, 1020-80CHOUHBIX U
s8ocmouHblx pecuonos Kazaxcrana.

Llepeso karanora ¥ X 1 Conepxarme Mooowom Orucarve
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Pucynox 1 — Cooepacanue BI /] kapmvl nio0opooue nous 10x4CHbIX, 1020-60CMOYHBIX U 60CIOUHBIX PE2UOHO8
Kaszaxcmana, 6 npocmompe ArcCatalog

Bcee JaHHBIC O KaYCCTBCHHBIX M KOJIMYCCTBCHHBIX

NpH3HAKAX, XapaKTepH3y LNt Ka)KIbIi
HPOCTPAHCTBEHHBIN O0OBEKT BBO/IHJIHCH B
aTpuOyTHBHYI0  Tabmumy. HabGoper  3HaveHwit

aTprOyTOB OOBIYHO MPEJCTABISIOTCS B (hopme Tabiuiy
cpenctBamu pensiimonabix CYBJl. Kaxnmas cTtpoka
TAOJUIIBI COMCPKUT HH(DOPMAIHIO, a KOJIOHKA WA
cToNIOeL COIEPUT MH(POPMAIMIO COOTBETCTBYIOLIYIO
Ha3BaHHIO KOJOHKH (PUCYHOK 2).

ITommmo aTpUOyTHBHOM HHPOPMALIUU
KapTorpaduyecKuii  MaTepual  COIPOBOXKIACTCS:
TOSICHUTEITbHBIMU TEKCTaMH, TIOJICBBIMU
re000TAaHMYCCKUMH ~ OTMCAHHAMH, AIIEKTPOHHBIM
(otorepbapuem, ¢otorpadusmu c
MECTareodKOJIOTMYECKOr0  MOHUTOPUHIa WU JIp.
(pucyHOK 2).
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Kaszaxcmana c 6azou eeodannvix, 6 npocmompe ArcMap
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Takum oOpazom, c¢ mnpumenenunem [HC- 2. Pecniy6nika Kazaxcran. [IpuponHsie ycinoBus
TEXHOJIOTHM CO3[aHbl KapThl Iwiojgopoaue mouB  u pecypesl/ [loa. pen. H. A. Hckakosa, A. P. Meney.

T0ICHBIX, 1020-60CMOYHBIX U 80CMOUHBIX pecuonos  Anmatel, 2006. —506 c.

Kaszaxcmana. 3. Fatih Iscan, Erkan Guler. Developing a mobile
BoIBO/IBI GIS application related to the collection of land data in
HUcnone3zoBanne ['MC-texnomoruit B xome  Soil  mapping studies. International Journal of

CO3JaHMe KapThl obecrmeumino uHTerpaui u - Engineering and Geosciences— 2021; 6(1); 27-39

COBMECTHBIM aHaIM3 HMEIOIIUXCS JaHHBIX Pa3HOro
(hopmara u MacmTadba, XapaKTepU3YIOIINX TOYBCHHBIN
MOKPOB.

PesynbraThl paboT crieayromnue:

- IIOATOTOBIEGHA  MaTeMaTHYecKass  OCHOBA
UCCcIIelyeMOoll TeppUTOpUY;

- CO3/1aHBI udpossie BEKTOpPHbBIE
NOJUIOHANbHbIe, JHHEHHBIE U TOYEUHBIE KIIACCHI
MPOCTPAHCTBEHHBIX  OOBEKTOB [0  HCCIEIyeMOM
TEePPUTOPUHL.

- CO3laH BEKTOPHBIM CcJOW W 0a3a JaHHBIX
IUIOIOPONIAE  TIOYB  IOJICHBIX, 020-80CMOYHbIX U
socmounwix pecuonos Kazaxcmana

BosmoxHoctn 'MC mo3BodsatoT 3pPeKTUBHO U

HarJIsIHO 0T0o0OpaXaTh aHAITMTUYIECKYIO u
CTaTUCTHYECKYIO nHpOpMaNuio, MPOBOJIUTH
BU3YaJbHbII IIPOCTPAHCTBEHHBII aHau3 U

COZ[CﬁCTByeT IJIA TIPUHATUA ONTUMAJIbHBIX pemeHHﬁ
roCyJapCTBECHHBIX OPIaHOB YIIPAaBJICHUA.
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FORECAST OF WATER RESOURCES OF THE TOBYL-TORGAY WATER BASIN

Abstract. This article discusses the possibility of forecasting the water resources of the Tobyl-Torgay water
basin based on scenario climate forecasts. For a quantitative assessment of the future state of water resources,
taking into account possible climate changes, the method of statistical dependence between runoff and

meteorological characteristics was used.

Keywords: Scenario forecast of water resources, models of general circulation of the atmosphere and ocean,
method of statistical dependence, meteorological characteristics, and change in runoff.

Introduction. In fact, it is generally accepted that
the main headache for humanity in the XXI century will
be the problem of water. The world's population is
growing rapidly - in the last century alone,
approximately fourfold. The growth rate of water
consumption is twice as high. In these conditions, the
issues of ultra-long-term forecasts of water resources
acquire special relevance. The situation is aggravated
by the continuously increasing anthropogenic
transformation of the regime of water bodies, as well as
by obvious directional climate changes. Note that in the
article by Yu.A.lIsrael [1] in the list of elements
affected by climate warming, water resources are
indicated first.

In Kazakhstan, the problem is especially acute.
Our vast territory is extremely poor in water resources.
We belong to one of the two regions of the world with
the lowest water availability in the territory [2]. But
even within this region, per km? of area, we are inferior
to any other CIS state. For example, according to this
indicator, our territory is six times poorer than
Uzbekistan. In addition, about half of our river flow
came to us from abroad.

As a result, if in the 50s the resources of the
surface runoff of our rivers were estimated at
150 km?/year [3], in the 70-80s - at 115-125 km?3/year,
now they have even decreased. At the level of 2020,
taking into account the increasing water withdrawals
from transboundary rivers, some competent authors [4]
predict 75 km? - with an inevitable deficit even in years
of average water content. In dry years, the deficit can
be much sharper, and an important role in this regard is
played by the fact that flat Kazakhstan is characterized

by a record for the continent variability of annual runoff
[5] and extremely uneven intra-annual distribution.

It is obvious that with the expected revival of our
economy and an improvement in the demographic
situation in the republic, more water will be required,
which will further deepen the shortage of water
resources. Water can become the main factor limiting
the development of production, and its shortage in
water bodies will inevitably affect the ecological
situation.

To adapt to such conditions, to optimally orient the
water economy, to conduct constructive negotiations
with neighbors - states that use the waters of our
transboundary rivers, a clear understanding of the
current and expected water resources of the Republic of
Kazakhstan is necessary. The role of their long-term
forecast in these conditions is more than obvious.

Water resources are usually understood as the
annually renewable component of the territory's water
reserves, which includes river runoff and some part of
groundwater. The latter, however, is closely connected
and actively exchanges moisture with rivers; the
division of these waters is to a certain extent arbitrary,
for the underground reserves of the upper aquifers are
replenished from the rivers, and those, in turn, are fed
by underground waters. At the same time, in
Kazakhstan, the volume of river water use is many
times greater than the use of groundwater.

Therefore, the forecast of the river runoff is
extremely relevant. Unfortunately, the current level of
development of world science does not yet represent
the possibility of such a reliable prediction, especially
in the regional aspect. We can only talk about possible
«scenarios» or «scenario forecast». Several of these
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options focus on the margins of the «soft» and «hard»
scenarios.

Materials and research methods. Scenario
forecast based on the forecast of meteorological
characteristics. To develop scenario forecasts of the
climate of the Tobyl - Torgay water basin, an ensemble
approach was used, based on the new generation
atmospheric and ocean general circulation models
(AOGCMs) developed in various national and
international centers and used to prepare the Fourth
Assessment Report of the Intergovernmental Group of
Experts on Climate Change in Kazakhstan.

To assess the success of the general circulation
model of the atmosphere and ocean, the statistical
characteristics of the field of seasonal and annual
precipitation were calculated. As a result, 9 AOGCMs
were selected, which were included in the ensemble for
the development of scenario forecasts of climate
change in Kazakhstan. Probable changes in
precipitation and surface air temperature are calculated
in accordance with scenario changes in atmospheric
concentration of greenhouse gases. Under the A2
(«hard») scenario, the increase in greenhouse gases will
be more significant than under the B1 («soft») scenario.

As a result of the analysis of the conditions for the
formation of the runoff of the rivers of Northern
Kazakhstan, the methodology of the calculation
scheme of the average annual runoff and its variability
according to the data on precipitation was
substantiated. The forecast estimates are based on the
results of modeling the climate of the XXI century
according to scenarios of greenhouse gas and aerosol
emissions «B1» and «A2».

The output data of the new generation global
atmospheric and ocean general circulation models
(AOGCMs) CMIP3 - Coupled model intercomparison
project were used as input data for assessing future
changes in precipitation amount. Future changes in
precipitation and air temperature are considered for two
scenarios and for three time periods: 2006-2035, 2016-
2045, and 2036-2065. XXI century, averaged over 30
years in relation to the base climatic period 1980-1999.

To quantitatively assess the future state of water
resources, taking into account possible climate
changes, the method of statistical dependence between
runoff and meteorological factors was used. As such
factors, the grid archived data of precipitation and air
temperature for 1961-2002 were used. [6]. The
hydrological basis for forecasting water resources is the
materials presented in [7-18].

The discussion of the results. On the territory of
Kazakhstan, further increases in surface air temperature
are expected in all months of the year. The expected
increase in the average annual temperature is
approximately the same on the territory of all water
management basins and may amount to: 0.8-1.2 °C by
2006-2035, 1.2-1.6 °C by 2016-2045, 1.6-2.5°C by
1936-2065.

The modeling results show that according to
scenarios B1 and A2, an increase in the average annual
precipitation is expected in all water basins. However,
this increase is insignificant: by 1-3 % by 2006-2035,

2-4 % by 2016-2045, by 4-6 % by 2036-2065. Relative
to the base period 1980-1999.

The results of the GGI studies showed that to
calculate the characteristics of the annual runoff in the
regions of the steppe zones of Northern Kazakhstan, it
is most effective to use the dependences

Y =f[(Smax+Xsp), Whum, L], 1)

where Y - is the flow volume, m?; Smax - Water
reserve in snow in snow cover by the beginning of
spring, mm; X, - precipitation during the spring flood,
mm; Whum, - S0il moisture in the catchment area, mm; L
- is the depth of soil freezing in the catchment area, m.

But, unfortunately, the authors do not currently
have such data. For the territory of Northern
Kazakhstan, characterized by insufficient moisture, the
amount of surface runoff, which is almost exclusively
of snow origin, depends not only on the amount of
moisture reserves at the beginning of snow melting, but
to a greater extent is determined by factors affecting the
amount of melt water losses. The main type of losses of
spring runoff in the conditions of Northern Kazakhstan
is the loss for percolation into the soil. The nature of the
soil and soil and the relief of the catchment area have a
significant impact on the size of these losses.
Humidification of soils in autumn significantly reduces
their filtration capacity.

In the absence of data on soil moisture and
freezing depth, indirect characteristics of soil moisture
can be used. An indirect characteristic of soil moisture,
which reveals a noticeable relationship with spring
runoff, is the amount of precipitation before the
beginning of snow accumulation - in September-
October of the previous year. The maximum reserves
of water in the snow can be replaced by winter total
precipitation for the period of snow accumulation - for
November-March.

For the scenario forecast of water resources based
on meteorological characteristics, calculation methods
based on the application of the multiple linear
correlation method were used [19].

To establish relationships between runoff and
meteorological characteristics (in particular, with
precipitation) for the previous period, the dependence
Y=f(Xix-x, Xx1-m) was used. Based on this relationship,
the expected runoff value (mm) is predicted from the
meteorological forecast.

For the Tobyl river basin, a relationship was
established between the total water resources (z) of this
basin and precipitation for the previous autumn period
— September-October (x) and for the cold period of the
year November-March (y) at the meteorological station
of Kostanay for the period from 1974-2002. The
multiple correlation coefficient is Ryy,=0.68. The
multiple regression equation is:

2=0.36x+0.31y-30.2 0)

Using the multiple regression equation, the
expected runoff values were calculated for two
scenarios: soft and hard. The calculation results are
summarized in Table 1.
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An analysis of the calculation results obtained
using climatic scenarios and hydrological calculations
shows that in the first half of the 21st century, an
increase in water resources in the Tobyl River basin
should be expected on average from 68.4 % to 84.1 %.
For the period 2020, according to Scenario B1, an

increase in mean annual runoff by 68.4 % is forecasted,
while Scenario A2 is expected to increase runoff by
72.5 %. For the period of 2030, according to scenario
B1, an increase in runoff is forecasted by 84.1 %, and
according to scenario A2 - 74.6 %.

Table 1

Forecast of changes in river flow in the river basin.
Tobyl based on data of future precipitation changes under two SRES scenarios
(*"Special report on emission scenarios' - IPCC Special Report on emission scenarios): A2 and B1

Change flow in %
River indicator for the period 2006—_2035 for the period 2016—_2045 for the period 2036—_2065
(2020) by scenarios (2030) by scenarios (2050) by scenarios
Bl A2 Bl A2 Bl A2
Tobol 56.9 716 83.2 734 70.0 79.7
Toguzak 80.0 73.4 84.9 75.8 74.2 83.8
Average 68.4 725 84.1 74.6 721 81.8

The forecast of changes in runoff for 2050 does
not differ much from previous forecasts; under scenario
B1, an increase in runoff is expected by 72.1 %, and
under scenario A2 by 81.8 %.

Along the river basin Torgay river was chosen as
an indicator river to predict river runoff changes based
on the data of future precipitation changes according to
scenarios river Yrgyz - s. Shenbertal. Between the
annual runoff (z) r. Yrgyz and precipitation for the
previous autumn period — September - October (x) and
for the cold period of the year November-March (y)
according to the Yrgyz meteorological station for the
period from 1942-1986. A satisfactory connection has
been established. The multiple correlation coefficient
of the connection is Rxyz=0.70. The multiple
regression equation is:

z=0.066x+0.159y-5.21 (3)

According to equation (3) for three time periods
(2020, 2030 and 2050), the expected changes in the
river runoff were calculated Yrgyz.

Further, between the runoff of the river Yrgyz (x)
and the total water resources of the r. Torgay (y) has
established a satisfactory connection. The tightness of
communication is characterized by the correlation
coefficient r=0.80+0.04. The regression equation is:

y=1.92x+10.8 4
Equation (4) was used to calculate the expected
runoff values for the river basin. Trade soft and hard
scenarios. The calculation results are summarized in

Table 2.
Table 2

Forecast of changes in river flow in the river basin.
Trade based on future precipitation change data for two scenarios SRES
(«Special report on emission scenarios» — Special report IGPCC about emission scenarios): A2 and B1

Change flow in %

River indicator for the period 2006—_2035 for the period 2016—_2045 for the period 2036—_2065
(2020) by scenarios (2030) by scenarios (2050) by scenarios
Bl A2 Bl A2 Bl A2
Yrgyz -3.30 -342 -1.60 -1.42 -1.50 3.20

Analysis of the results obtained using climatic
scenarios and hydrological calculations shows that in
the first half of the 21st century, for different time
periods, under both scenarios, a slight decrease in water
resources in the Torgay River basin should be expected
on average from 1.42 % to 3.42 %. According to the A2
scenario for the period 2036-2065 slight increase to
3.20 %.

Thus, the predicted runoff changes for both
scenarios give very close values. At the level of 2020,
the runoff is expected to decrease by 3.30-3.40 %. At
the level of 2030, a decrease in runoff by an average of
1.50 % is expected, and in 2050, according to scenario
A2, a slight increase in runoff by 3.20 % is forecasted.

The results of calculating the change in total water
resources for different time periods of the Tobyl -
Torgay water basin are summarized in the Table 3.
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Table 3

Forecast of changes in river flow in the Tobyl -
Torgay water basin based on the data of future changes in precipitation for two scenarios SRES
(«Special report on emission scenarios» — Special report IGPCC about emission scenarios): A2 and B1

Change flow in %

for the period 2006-2035 (2020) by
scenarios

for the period 2016-2045 (2030) by
scenarios

for the period 2036-2065 (2050) by
scenarios

Bl A2 Bl

A2 Bl A2

25.8 274 33.2

294 284 35.1

Projected runoff min. m®

for the period 2006-2035 (2020) by
scenarios

for the period 2016-2045 (2030) by
scenal

for the period 2036-2065 (2050) by

rios scenarios

Bl A2 Bl

A2 Bl A2

2107 2134 2231

2167 2151 2263

The change in the total water resources of the
Tobyl - Torgay water basin was obtained taking into
account the share of the participation of river basins in
the formation of total water resources. Under various
scenarios, water resources are expected to increase by
25.8-35.1 %.

Conclusions.

1. Tobyl river basin:

- For the period of 2020, according to scenario B1,
an increase in the average long-term runoff by 68.4 %
is predicted, and according to scenario A2, an increase
in runoff by 72.5 % is expected;

- For the period of 2030, according to scenario B1,
an increase in runoff is forecasted by 84.1 %, and
according to scenario A2 - 74.6 %;

- For the period of 2050 it does not differ much
from the previous forecasts, according to scenario B1,
an increase in runoff is expected by 72.1 %, and
according to scenario A2 by 81.8 %.

2. Torgay river basin:

- For the period of 2020, a decrease in runoff by
3.30-3.40 % is expected,;

- For the period of 2030, the runoff is expected to
decrease by an average of 1.50 %;

- For 2050, according to scenario A2, a slight
increase in runoff is forecasted by 3.20 %.

3. Forecast of changes in river flow in the Tobyl -
Torgay water basin - according to various scenarios, an
increase in water resources is expected to reach 35 %.
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Abstract. It is shown that the use of new food supplements MAK- BTU-3, Minovit and Minaze in pigs’ diet
effects positively on productivity but causes structural changes of adaptable character in rumen fuctional zones
membranes.

Annoranus. [loka3aHo, YTO HCIOJL30BAaHHE B paIliOHAX CBUHEH KOpMOBBIX nob6aBok MEK-BTVY-3,-
MuHoBUTa 1 MUHA3H MOJNOXKUTENIBHO BIUSAET HAa MPOAYKTUBHOCTH, HO 00YCIaBINBAET CTPYKTYPHbIE H3MEHEHUS
B 000J104Kax (yHKINOHAIBHBIX 30H JKeNy/Ka PUCIIOCOOUTENBHOTO XapaKkTepa.
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Introduction.

One of the urgent directions of increasing the
productivity of animals is the search, testing and
introduction of new biologically active substances into
the diets. Their use in feeding pigs makes it possible to
increase the level of transformation of nutrients in
livestock products, to more fully realize the genetic
potential of the organism, to maintain the reproductive
functions and vitality of animals within the
physiological norm. This is especially true in the
modern economic conditions of animal husbandry,
when the overwhelming majority of products are
produced on fodder of their own production and on
farms where it is impossible to apply modern
technologies of keeping and feeding. This will be
helped by biologically active substances that are
produced by the biotechnological industry, in
particular, enzyme preparations. They occupy a special
place in animal feeding, and their industrial production
and use is practiced in many countries of the world [1]

Enzyme preparations are biologically active
factors of feeding that have a positive effect on the
digestion and absorption of nutrients in feed. These are
waste products of bacteria and microscopic fungi.

In recent vyears, scientists have created a
significant number of new enzyme preparations and
other feed additives with their participation. New
biologically active additives include macerobacillin
and macerase, minovit and minase, multienzyme
compositions MEK-1, MEK-2, MEK-3, MEK-4,
MEK-5 and others.

The list of feed additives includes tens of
thousands of different feed products, which is
constantly  updated. But manufacturers  must
necessarily demonstrate both the effectiveness and
safety of feed additives for animals and humans. Only
then can they expect to receive a certificate that allows
them to manufacture and sell the supplement.
Significant reserves for increasing the production of
livestock products lie in increasing the efficiency of
feed through the use of enzyme preparations [2].

The mechanism of action of enzyme preparations
in an animal organism is the subject of research by
many scientists. In their opinion, enzyme preparations
increase the specific enzymatic activity in the digestive
system, enhance the transformation of feed nutrients.
Complex substances (protein, carbohydrates, fats) are
broken down to simpler ones, easily assimilated by the
body [3].

In Ukraine, the majority of livestock products,
including pork, are produced using feed of our own
production, without the use of industrial feed and
premixes. Therefore, it is rather difficult to balance the
diets of pigs with the necessary nutrients without the
use of feed additives of various natures, which are
currently widely produced by various companies.
Therefore, how they affect the adaptive abilities and
stability of animals in the process of forming
productivity is a priority task.

The effectiveness of the use of biologically active
and feed additives is determined by conducting
scientific, economic and physiological experiments on
animals using the method of similar groups. At the
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same time, information is obtained on the productivity
and quality of metabolism, the digestibility of nutrients
in the diet, the effect on the structures of the internal
organs of animals, the payback of additives [4].

The purpose of the research was, when some
enzyme preparations were included in the diets of
fattening young pigs, along with the study of
productivity, to investigate their effect on the organs of
the digestive system.

Materials and research methods.

The studies were carried out by the method of
similar groups on young pigs of a large white breed.
The studied feed additives made according to TU U
15.7-301 656 03-012-2004 (MEK-BTU-3) and TU
15.7-301 656 03-015-2007 (minovit and minase) were
fed in the doses indicated in the tables.

MSC is a multienzyme composition with enzymes
of predominantly pectolytic action. The composition of
minovit includes: enzyme, trace elements and vitamins
of group B. Minase contains enzymes and trace
elements. To prevent the inactivation of enzymes and
vitamins in the acidic environment of the stomach,
these ingredients are presented in an immobilized form
[5].

The composition of the preparation MEK-BTU-3
includes: pectates-transelyminase, activity of 1500
units/g, amylase - 400 units/g, beta-glucanase - 100
units/g. The enzymes of these drugs are biological
catalysts that provide the breakdown of non-starch
polysaccharides, and are practically not synthesized in
the alimentary canal of animals. The basis of the
preparations is an enzyme with macerating properties -
pectate-transelyminase in the form of MEK-3
immobilized on wheat bran.

Minovit is a new biologically active additive
(premix) for animal feed (TU U 15.7 - 30165603 - 0.15:
2007). On the technical side, it is a free-flowing mass
of red color with a gray tint, contains pectates-trans-
eliminase - 11000-45000mg, vitamin B12 -
2,102,90mg, manganese - 3150-8800mg, zinc - 4500-
6600mg, copper - 315- 880mg, iron - 2700-6600mg,
cobalt — 22,5-145,0mg, iodine — 22,5-55,0mg, sodium
bicarbonate — 14,5-36,5 mg, zeolite (filler) up to 1kg.
Optimal conditions for action: temperature 35-45°C,
pH5,5-7,5.

The specific enzyme pectate-transelyminase
compensates for the absence of enzymes in the pig's

body that are capable of hydrolyzing plant non-starch
polysaccharides (pectin, lignin, hemicellulose, glucan,
pentosans, etc.), loosens the intercellular structure of
plant materials, promotes the release of nutrients from
the cells of plant feed. It catalyzes the rupture of the a-
1,4 glycoside bond in pectin substances and
hemicellulose, which leads to loosening of the
cementitious substances of plant feed and the
destruction of cell wall structures. Thus, it ensures the
release of reserve internal nutrients for their breakdown
by the enzyme systems of the animal body. Minaza is
an environmentally friendly product that does not
contain hormones and artificial growth stimulants.

New additives are characterized by the
manufacturability of their addition to feed mixtures,
mixed feed, premixes, they are well preserved
throughout the year. Their use in animal feeding
contributes to the production of environmentally safe,
high-quality pork while reducing the cost of its
production [6].

The preparations were fed to young pigs during a
three-month period of final fattening, after which
control slaughter was carried out and stomachs were
removed from four animals from each group. After
release from the contents, they were weighed, samples
of the wall from the cardiac, fundic and pyloric zones
were excised, which were fixed in 10% formalin [7].

The thickness of the wall and its shells was
measured on an MBS-9 stereoscopic microscope using
an eyepiece-micrometer ruler. Biometric processing of
digital material was carried out by N.A. Plokhinsky [8].

Results and its discussion.

Feeding young pigs with the studied feed additives
had a positive effect on their productivity. Average
daily gains when feeding MEK-BTU-3 preparation
were: in group 1 566 + 20g, in group 2 - 583 £ 25g, in
group 3 - 654 + 19g, in group 4 - 688 + 22g or
respectively, 3%, 15,5 and 21,5% above the reference
level.

In animals with Minovit in the diet, the level of
average daily gains was as follows: 1 gr.- 348 + 15g,
2gr.- 395 + 22¢g, 3gr.- 403 + 12g with a predominance
of the experimental groups against the control
indicators by 13,3 and 15,8%, respectively.

When Minasa was fed, the gains in the control
group were 353 + 14g, in the experimental group- 422
+ 19g, or by 19,5% were higher (fig. 1).

1000
500 7 \ '/\ \/\ r | Minaza
lk /" Minovit
[ EK-BTU-
,¢° e jr MEK-BTU-3
< oy K
<« o
N
m MEK-BTU-3 Minovit Minaza

Figure 1. Average daily gains of fattening pigs are for feeding different doses of feed additives, g.



[ |
EESY |

East European Scientific Journal #11(63), 2020 39

Morphological studies have shown that feeding
young pigs with different doses of MEK-BTU-3 causes
a tendency to increase the stomach mass, especially
with the minimum dose of the supplement in the diet

(0,5g/bird per day) (fig. 2).

In general, structural changes in various functional
zones of the stomach during the consumption of all
three doses of MEK-BTU-3 consist in a tendency to
decrease both the thickness of the wall and its
membranes (tabl. 1, 2).

oy

w

B MEK-BTU-3 ® Minovit Minaza

Minovit

MEK-...

Minaza

Figure 2. Mass of the stomach of pigs of different experimental groups is after slaughter, kg.

Table 1

Stomach weight of the pig, morphometric parameters are of its cardiac zone

Cardiac zone, mm

Group and dose of the drug Stomach weight mucous serous-muscular

kg wall

membrane membrane

Experience 1 - MEK-BTU-3

1- control, MD* 077+ 0,07 660§1i 2,06+ 023 4034019

2- experimental, MD+0,5g/head per 1.1+ 0,00% 5,62 1.8840.1 374+ 1,05
day 1,15

3- experimental, MD + 1,0g/head per 0.83+ 0,03 542+ 20140.14 3414337
day 0,51

4- experimental, MD +1,5 g/head per 0.84+ 0,07 537+ 204042 3374042
day 01

Experience 2 — Minovit
5,94+

1- control, MD 0,73 +0,05 014 2,51+0,44 3,43+0,56

2- experlmen.tal, Mp +3 g/100kg of 0.85+ 0,02 6,46 + 2714+0,11 37640,13
live weight 0,16

3- experimental, MD +60/100kg of live 0.82+ 0,07 5,52+ 2544063 2.9840,56*
weight 0,43

Experience 3 — Minaza

1- control, MD 0,73 £0,05 55935 2,51+0,29 343+037

2- expenment_al, MD_ +0,60/100kg of 0724001 5,74+ 2224012 3514009
live weight 0,06

[Mpumitka: MD* - main diet.
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Table 2
Morphometric indicators of the fundic and pyloric zones are of the stomach of pigs, mm
Group and dose of the Fundic zone Pyloric zone
mucous serous-muscular mucous serous-muscular
drug wall wall
membrane membrane membrane membrane
Experience 1 - MEK-BTU-3
1- control, MD* 3’35; 1624012 | 185037 5’%* 1454006 | 452+157
2- experimental, 29+ 505+
MD+0.5g/head per day 047 1,42+0,33 1,48 +0,18 0,39 1,63+0,15 341+£03
3- experimental, MD + 328+ 513+
1,0g/head per day 0,06 1,95+ 0,04 1,33+ 0,09 05 2,1+0,48 3,03£0,54
4- experimental, MD +1,5 | 3,11+ 4,98 +
g/head per day 016 | 172*0.19 1,39+0,5 011 | l44=034 3,54+037
Experience 2 — Minovit
4,86 & 6,84 +
1- control, MD 0,82 2,3+0,98 2,56+0,17 0,56 1,39+0,19 5,54+ 0,64
2- experimental, MD +3 | 587+ « 572+
0/100kq of live weight 058 3.97+0,53 1,9 +0,05 0.34 126+0,1 446+023
3- experimental, MD 5,71+ « 581+ *
+6g/100kg of live weight 13 2,03+0,38 3,69+ 1,1 057 127+0,14 454+0,71
Experience 3—Minaza
4,82 + 6,81+
1- control, MD 0,54 2,26 £0,64 2,56+0,11 0.37 1,36 £0,43 5,54+0,11
2- experimental, MD
+0,69/100kg of live 483+ 22+0,19 2,61+0,04 SA47 £ 1,3+0,12 4,17+0,38
weight 0,15 0,28

In the cardiac zone, the most significant decrease
in the thickness of the stomach wall in the experimental
groups is observed due to the serous-muscular

O'_‘Nw.bu'lm\‘

MEK-BTU-3 . .
Minovit

Minaza

membrane, which in groups 2-4 becomes thinner by
7,8, 15,4 and 16,4%, respectively (fig. 3).

® 1-control

m 2-experimental
3-experimental
4-experimental

Figure 3. Wall thickness of the cardiac part of the pig’s stomach are for different experimental
groups after slaughter, mm.

In the fundic zone, the decrease in the wall
thickness of the mucous and serous-muscular
membranes of the stomach of pigs in the experimental
groups is 20,6, 18,1 and 24,9% compared with the
control. In the pyloric zone, these values are even more
expressive, that is, the thickness of the serous-muscular
membrane decreases by 24,6, 33,0 and 21,7%,
respectively, in groups 2-4. The thickness of the
mucous membrane also decreases, but to a lesser

extent. And in the fourth group, at a dose of MEK-
BTU-3 — 1,59 per head per day, the indicators of the
mucous membrane are practically at the level of the
control indicator.

Feeding Minovit does not significantly affect the
change in stomach mass (see fig. 2). But there is a
thickening of its wall in pigs of the 2-nd group in the
cardiac zone due to an increase in the size of both the
mucous membrane and the  serous-muscular
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membranes. In pigs of the 3-rd group in the cardiac
zone, a decrease in wall thickness is observed due to a
possible (P <0,05) decrease in the thickness of the

serous-muscular membrane. In the fundic zone of the
stomach of pigs from research groups, an increase in
thickness is observed.

4,5

4

’ /N

=== cardiac

2,5

== fundic

2

1,5
1

pyloric

0,5

0 T T

1-control 2-experimental

3-experimental

Figure 4. The mucous membrane of different parts of the pig's stomach is for the feeding of Minovite, mm.

The decrease in the thickness of the mucous
membrane in the 3rd group (P <0.05) was significant
(fig. 5).

When enriching the diet of pigs with minase, no
significant difference was obtained between the groups
in terms of mass and wall thickness of the functional
zones of the stomach. This may indicate the adequacy
of the chemical composition of the diet with the drug
minase and its effect on the structure of the stomach of
pigs. Therefore, no hypertrophic, non-involutional or
other shifts in the dimensions of the wall and its
membranes are observed. Against this background of

feeding, one can only trace a tendency towards a
decrease in the thickness of the wall, mucous and
serous-muscular membranes in the pyloric zone of the
stomach.

When feeding enzyme preparations, it was noted
that the cardiac zone of the stomach reacted more to the
new feed factor. In it, a thickening of the wall and
especially of the serous-muscular membrane took
place.

The effect of the feed additive can be stimulating,
neutral or impairing. With all these three effects inside

—&— cardiac

——fundic

pyloric

1-control 2-experimental

3-experimental

Figure 5. The serous-muscular membrane of different parts of the pig's stomach is
for the feeding of Minovit, mm.

organism, complex adaptive processes of a
different nature take place, which depend on the
chemical composition of the ingredients of the diet, and
which do not have an external manifestation. This is

especially true for the cavity organs with direct contact
of the feed additive with mucous membranes.
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Conclusion.

The feeding young pigs with various doses of the
MEK-BTU-3 enzyme preparation tends to increase the
stomach mass and decrease the thickness of its wall,
mucous and serous-muscular membranes in the
cardiac, fundic and pyloric zones.

The feeding pigs on fattening of Minovit does not
affect the change in stomach mass. 3g of Minovit per
100kg of live weight causes an increase in wall
thickness in the cardiac, fundic zones and a decrease in
it in the pyloric zone. At 6g per 100 kg of live weight -
a decrease in wall thickness in the cardiac zone due to
a decrease in the serous-muscular membrane; an
increase in wall thickness in the fundic zone due to the
serous-muscular membrane with a slight decrease in
the size of its mucous wall, and in the pyloric zone of
the stomach of pigs - a decrease in wall thickness due
to the serous-muscular and mucous membranes.

Minasa in the diets of pigs has no significant effect
on the change in the thickness of the wall and its
membranes in various functional zones of the stomach.

The obtained results of morphological changes in
different zones of the stomach of pigs when they are fed
with fattening enzyme preparations may indicate the
adaptation of the digestive organs of an adaptive nature,
which is advisable in the use of feed additives to
increase the productivity of fattening pigs.

In the future, it is necessary to study the reaction
of other organs and systems of the pig's body to new
feed factors in order to reduce the importance of
adaptation to them, so that more feed energy is spent on
the formation of products.
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THE ASSESSMENT OF QUALITY INDEXES OF HYBRID SIBLINGS OF THE HAZEL NUTS
(CORYLUS AVELLANA L))

Cogpponoe Anexcanop Ilemposuu
KAHOUOAam C.-X. HayK, CMapuiuii Hay4uvlll COMpYOHUK
QI'FHY ®AHL] Cesepo-Bocmoka

OIIEHKA KAYECTBEHHBIX HOKA3ATEJ}EI>1 OPEXOB I'MBPU/IHBIX CESTHIIEB JIEHIIUHBbI
OBBIKHOBEHHOM (CORYLUS AVELLANAL.)

Summary. The assessment of 59 hybrid siblings of the common hazel is presented in this article: according
to an average mass of a nut, output of the walnut kernels, shell thickness and palatability. The research was being
held in conditions of Kirov region in 2012-2014. The aim of research was to distinguish large-fruited forms, with
a good output of the walnut kernels, thin shell and high palatability. According to an average mass of a nut, the
hybrid siblings 1-5-34, 1-1-3, 3-12-27, which authentically had outreached the index of the characteristic in a
sample, were selected. During the period of the research, according to the output of the walnut kernels, the sibling
2-9-40 was distinguished, it is prominent by stability and increasing of the average index. The siblings with a thin
shell are absent in studied hybrid material of common hazel. The form 2-7-30 with average shell thickness was
sorted out for the further research. The all studied hybrid material is differed by perfect palatability of the nuts
which characterizes their consumer properties in a profitable way. The forms 2-7-31 and 3-12-28 with perfect nut
palatability were distinguished (4,5 — 5,0 points).

AHHoTanus. B crathe mpuBeneHa oreHkKa 59 THMOPUAHBIX CESHIIEB JICIIMHBI OOBIKHOBEHHOH IO cperHei
MacCc OAHOTO0 Op€Xxa, BBIXOAY dAApa U3 Ope€Xa, TOJIUHE CKOPJYNbl U BKYCOBBIM Kad€CTBaM. I/ICCJ’IGJIOBaHI/I)l
mpoBeneHsl B 2012 — 2014 romax B ycnoBusax KupoBckoit oGmactu. Llenb wuccnenoBaHus — BBIICIUTH
KPYIHOILIOAHBIE (OPMBI, C XOPOIIMM BBIXOAOM sIpa M3 OpeXa, TOHKOCTEHHBIE, C BBICOKUMH BKYCOBBIMH
kadectBami. [1o cpemHeit Macce ogHOTO opexa 0ToOpaHbl THOpUIHEIE cestHIB 1-5-34, 1-1-3, 3-12-27, xoTopsie
JAOCTOBCPHO HNPEBBICUIIN Cpe,HHI/Iﬁ MoKa3aTeyib JAHHOT'O IPU3HAKaA IO BBI60pKe. 3a NEpUoOa HUCCICAOBAHUA T10
BEIXOIy sIIpa W3 oOpexa BblAeNeH cesHen 2-9-40, mOCTOBEPHO NPEBBICHBIIMKA CpETHUHA IOKa3aTelb U
OTIMYMBIIHUICSA CTAOMIBLHOCTBIO 10 rogaM. B HN3Yy4YCHHOM FI/I6pI/IILHOM MaTepHraliC JICIUHBI OTCYTCTBYIOT CEAHIbL
¢ TOHKOH ckopiymoit. s nanpHeimeit padboter oroOpana Gpopma 2-7-30 co cpemHeid TONIIIHON ckopiynsl. Beck
W3Y4YCHHBII TMOPUIHBIA MaTepHall OTJIMYAETCS XOPOIIUM W IPEBOCXOAHBIM BKYCOM OpPEXOB, YTO BBITOJHO
XapakTepu3yeT UX mnorpeduresbckue cBoiicTBa. Boinenenbl Gopmbl 2-7-31 u 3-12-28 ¢ npeBOCX0AHBIM BKyCOM
opexos (4,5-5,0 6amos).

Key words: hazel, an average mass of a nut, output of the walnut kernels, shell thickness, palatability.

Knrouesvie cnosa: Jewuna 06blk‘H06€HHaﬂ, cpe()H}m macca opexa, 6bIX00 ﬂapa uz opexa, mojawuna CKopuiynal,
8KYC.

EnuHcTBEHHOM ~ OpEeXOIUIONHOM  KYyJbTYpPOH,  HMHTPOAYKLMHM KyJbTyphl npoaonkeHa B @OI'BHY

KOTOPYIO MO>KHO YCIIEIITHO BO3JENBIBATH B YCIOBHSIX
KupoBckoit 001acTi ¥ oay9aTh cTaOMIBHEIA YpOiKai,
sBisieTcs JiemuHa oobikHoBeHHast (Corylus avellana
L.). E€ opexu OTIAMYaI0TCsI BBICOKOI MUTATENBHOCTHIO,
TapMOHHYHO  COAJaHCHUPOBAHHBIM  COJEp)KaHHUEM
)kupoB (60-72 %), 6enkos (12-22 %), yriesonos (3-8
%), MUKpO3JIEMEHTOB ¥ BUTaMHUHOB. K HEOCTTOpUMBIM
JIOCTOMHCTBAaM KYJIBTYPBI TaK)X€ OTHOCHUTCS BBICOKas
TPaHCHOPTA0EIBEHOCTh TUIO/IOB, IpOCTOTa  H
JUIMTEIIBHOCTh WX XpaHEHHs W  OTHOCHTENbHAas
CKOPOIUIOAHOCTH [1].

B roxHbIX paitonax Kuposckoii obacTu jemuHa
MPOM3pacTaeT B CMEIIaHO-IINPOKOJINCTBEHHBIX JIecax
B Ka4eCTBE I10JUIECKa, HO B IIEHTPAIILHBIX U CEBEPHBIX
palioHaX perMoHa OHa IIOYTH HE BCTpEYaeTCs.
W3yueHne WHTPOMYLEHTOB JICHMHBI B YCJIOBHSX T.
Kuposa mposomgmnmce B cepennHe 20-roBeka B.II.
Kopsikunoit [2]. OnHako BbiJeneHHbIE €l (OpPMBI B
HACTOSIIIMIT ~ MOMEHT  yTpadeHsl. Pabora 1o

OAHI] Cesepo-Bocroka.

I'maBHBIMU XapaKTepPUCTUKAMH,
00ecreunBalOMUMH  YCHENMIHOCTh  BO3ZEJBIBAHUS
JIENIMHBl B PETHOHE, SIBISIOTCS 3UMOCTOWKOCTb W
OpOAyKTUBHOCTS [3]. OnHaK0, KOHEUHBIH TOTPEOUTEh
B IIEPBYIO OYepeb 0OpamaeT BHUMAHNE Ha Ka4eCTBO
OpEXOB, a MMEHHO CPEIHIOI0 MacCy OJHOTO Opexa,
COJepXKaHUE sipa B HEM, TOJIIHMHY CKOPIYIBl H
BKycOBble KauecTBa. [losTOMy, Hapsay ¢ oTOOpOM
3MMOCTOMKHX WM TPOXYKTHBHBIX (OPM, HEOOXOIMMO
oOpalars BHUMaHHE Ha CESHIIbI C OpeXaMH BBICOKOTO
KauecTBa.

Leas wucciaenoBaHusi — OLCHUTH THOPUIHBINA
MaTepuall JIeMWHBl OOBIKHOBEHHOW W  BBIAEIHTH
KPYIHOIIIOAHBIE (POPMBI, C XOPOILIMM BBIXOJIOM s/pa
U3 Opexa, TOHKOCTEHHBIE, C BBICOKUMH BKYCOBBIMH
Ka4yecTBaMHU.

Matepuan u  Metoabl.  VccriemoBanus
MPOBOJMIINCH HA  CEJIEKIMOHHBIX  HACaKICHHUIX
JIEIUHBl OOBIKHOBEHHOH J1abOpaToOpuM  IIOAOBO-
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srogubix kynstyp @TBHY ®AHII Cesepo-Bocrtoka
(r. Kupos) ¢ 2012 mo 2014 rr. OO0beKTaMu U3ydeHUs
SBUJINCH 59 CEsSHIEB JICHIMHBI OT CBOOOJHOTO
ombUIcHWS ~ Hauboliee  MPOJYKTUBHBIX  (hopM,
MOJYYCHHBIX M3 JKCICIUITMOHHBIX COOPOB B FOXKHBIC
paiionsl o0nactu. o mocaaku - 1996. Cxema nocanku

capoBoactBa Cesepo-Bocroka EBpomneiickoil wactu
Poccun.

OCHOBHBIE Y4Y€THl M HAOIIOZACHUS HPOBOIMIH
cornacHo «IIporpaMMe M MeToauKe COPTOU3YUYCHUS
ITOZIOBBIX, ATOJHBIX U OPEXOIJIOAHBIX KYIbTyp» [4].

IToroaHsle ycnoBus 3a NEPHOA U3YyUEHHS B IIEJIOM

3x2 M. ATpOTEXHHYECKHE MEpONPHATHS TPH  OBUIM OJArONMPHUATHBIMHU IJIS JICIIHEL, TOJBKO B HIOJE
MOCTAaHOBKE  OMBITOB —  obmenpuaaTeie aiud1 2014 roma ormeueH Henmoctatok Biaru (I'TK = 0,7)
(Tabmmma 1).

Tab6muma 1

O0ecneyeHHOCTh KJIMMATHYeCKHMH pecypcaMu Meproaa Bereranuu jJemunbl, 2012-2014 rr.

I'TK
Ton o
Mait Hronp Mrons Agrycr CeHT0pb Cpennee

2012 0,9 2,8 23 17 75 24

2013 18 11 15 1,7 6,1 19

2014 0,4 3,5 0,7 14 15 14

PesyabTaTtel M uXx ob0cyxiaeHue. OmHuUM U3
ITIaBHBIX TOKa3aTeslell kayecTBa OpeXOB SABISETCA HX
KPYIHOIIIOAHOCTH MJIM CPEIHSSI Macca OZHOTO Opexa.
B 3HaUNTENHHOM CTETIEHH KPYMHOIUIOJHOCTD JICIINHBI
3aBUCHT OT MeCTa IIPOM3PACTaHHsA, a TaKkKe OT
KJIMMaTHYECKUX YCIOBHH [5].

AHanu3 KpyIMHOIUIOZHOCTH THOPHUIHBIX CESHIECB
JICIIMHBI BBISBUII CYIIECTBEHHYIO 3aBUCHMOCTH 3TOTO
nokasaTeass OT KiIuMartudeckux  ¢aktopoB. B
ONTUMANIBHBIX ~ TOTOJHBIX  YCIOBHSX  Iepuoja

Beretaiuu 2012 roga cpeanuii Bec opexa B BHIOOpKE
coctaBu1 1,88 T, YTO [OCTOBEPHO MPEBHILIACT
mokazarean 2013 r. mw 2014 r. — 123 u 1,55 r
COOTBETCTBEHHO.

B 2012 romy ObuTO BBIABICHO 5 THOPHIHBIX
CESHIIEB C O4YeHBb KPYIHBIM opexoM (oT 2,23 1o 2,86 1)
(tabmuma 2). KpynHbIM pazMepoM opexa OTIHIHIIICH
47 nomepoB (79,6 %). CpenHss KpyHHOIUIOZHOCTh
orMeueHa y 6 ¢opm (10,2%).

Tabmuma 2

I'pynnupoBka ruOpuaHbIX GopM JIEIMHBI 0 KPYNHOIIOAHOCTH, 2012-2014 rT.

OueHb KpyITHbIE, KpymHsre, CpenHeil BeMYUHBI, Menxkue, OueHb MeNKue,
Ton (cpennsist macca (cpennsist macca (cpemmsist Macca (cpennsist macca (cpennsist macca
opexa 2,23-2,86T), | opexa 1,55-2,22 opexa 1,34-1,54 1), | opexal,12-1,33 | opexamenee 1,11
TIIT. r), IIT. TIIT. r), IIT. r), IIT.
2012 5 47 6 1 -
2013 - 4 11 28 16
2014 - 29 18 11 1
Cpenree - 32 19 8 -

B 2013 rogy orMedeHo oOmiee CHH)KCHHE Beca
OpexoB BO Bcex rpynmnax. He BbIsBI€HO HU OAHOM
¢opMBI C OuYeHb KpYNHBIMH OpEXaMH, TaKke
3HAUUTENBHO COKpaTHiach TIpylmna o0pa3moB C
KPYITHBIM OpeXoM — 110 4 mT.. OTMeueHO 3HaYUTeIbHOE
yBEJIMUEHHE KoiIudecTBa (opM B Tpymmax co
CPEIHUMHU U C MEIKUMH opexamMu — 70 11 u 28 mir.
COOTBETCTBEHHO. Takke BIEpBble Oblia BbIAEICHA
IpyIIa ¢ OueHb MEJIKHMHU OpexaMu, KyJia BOILIo Ooee
27% wnomepoB (16 mT.). BeposiTHO, 3TO BBI3BaHO
HEOCTaTKOM BJIard B KOHILIE UIOJI1 — Hadaje aBrycra
(FTK 3 mexana urosst " 0,81 FTK 1 nexana aBrycra — 019)

B ycnoBusx OpOXJTagHOrO M JOCTATOYHO
yBiaxkHeHHoro 2014 roga 29 u3y4eHHbIX THOPUAHBIX

cestHIes (49,2 %) chopMupoBay KpyIHbIE OpexH, a 18
mr. (30,5 %) — opexu cpemHeH BEIMUHHBI.
CymectBeHHO (0 11 INT.) COKPATHIOCH KOJMYECTBO
MEJIKOTIIIOTHBIX 00pa3IioB.

B cpemnem 3a nmepuox  W3y4yeHUA 1O
KPYIHOIUIOJHOCTH THOpHIHbIE (JOPMBI pa3lielieHbl Ha
TpH TPYyNIIBL: IepBasi, Hanboee 1eHHas — 32 cesHna ¢
KPYIIHBIMH oOpexaMmu; BTopas — 19 HomepoB co
CpeIHUMHU OpeXaMH; TPEThbs — 8 CEesHLEB C MEIKHMH
opexamu.

W3yyenne cTaOMIBHOCTH JaHHOTO IIpHU3HAaKa
I0Ka3aJo, 4TO TOJBKO JBe TMOpHIHBIE Gopmbl 1-2-21
n 1-5-34 ornmuanuck coxpaHeHHeM KPYITHOTO pa3Mepa
opexa (tabmuma 3).
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Tabnuna 3
Kpynnonsioansle ruOpuaHble cesiHUbI JenHbl, 2012-2014 rr.
Cestrtent Cpenmsast Macca OIHOTO opexa, T
2012 r. 2013 . 2014 r. Cpennee 3a 3 roma

1-1-3 2,30 1,37 2,21 1,96*

1-5-34 2,50 1,60 1,56 1,89*

1-2-21 2,10 1,80 1,73 1,88*

3-13-32 1,90 1,27 2,19 1,79

3-13-45 2,30 1,60 1,45 1,78

1-6-48 2,50 1,30 151 1,77

3-11-12 2,10 1,33 1,86 1,76

B cpeanem o
_ - - 155
THOPHITHOMY MaTepHaITy

* - IOCTOBEPHO BHIIIIE CPETHETO MIPU YPOBHE 3HAYUMOCTH 99,5

CrouT TakKe OTMETUTHh KPYIMHOILIOTHYIO (hOpMy
1-1-3 co cpenneit maccoit opexa 1,96 r, HO OoHa He
OTJINYAJICs CTAaOMIILHOCTBIO TIPU3HAKA.

YcraHoBieHa CUJIBHAs MOJIOKHUTEIIbHAS
koppemsanus (r = 0,85) Mexay MpoAyKTHBHOCTBIO U
KPYITHOIUIOAHOCTBIO CKOPOIIIIOHBIX CESHIIEB.

Conepkanue sApa B oOpexe —  BaxHas
XapakTepuctuka g (QyHIyka, Tak Kak OHa
OTIpeneNsIeT BBIXOJ KOHEYHOTO IPOAYKTa. Y HOBBIX
COpPTOB,  CO3MaBaeMBIX  JUIA  IO)KHOM  30HEI
OpPEXOBOJICTBA, BBIXOJ S/Ipa NOJDKEH OBITh HE MEHee
50%, a 11 copTOB, BO3AEIBIBAEMBIX B LIEHTPAJIBHOM
gactn Poccum — He menee 35-40 % [6, 7]. Kaxk
ykazpiBaeT P.®. KynameBa, B HacakIEHUSX JUKOU

JIEIIUHBI MIPUCYTCTBYET BBICOKAsI IIECTPOTA IO BBIXOIY
sapa w3 opexa. Jlake NMpH OJMHAKOBBIX YCIOBHSIX
MPOU3paCTaHUs OH MOXKET BapbUpoBaTh oOT 23
1o 61% [8].

OreHka cofiep>kaHus sApa B opexe 59 ruOpuIHbIX
CESIHIIEB [I0Ka3aJia CyIIECTBEHHOE H3MEHEHUE JaHHOTO
npusHaka 1mo rogaM. OHa cocTaBmiIa B CPEIHEM IO
BeIOopke 31,02% (2013 r.), 34,02 (2012 r.) u 35,63%
(2014 r1.) (Tabnuma 4). CHmxeHune Bexoaa sapa B 2013
TOMy CBSA3aHO C T€M, 4YTO y psaa ¢opM Habmomansach
IUI0Xast 3aBsA3bIBAEMOCTh OpexoB. Tak, y cesHma 2-9-38
BECh ypoxait ObLI IIyCTOTEJBII
(comeprxanme siapa 0%).

Tabmuna 4
I'pynnupoBka ruOPUAHBIX CesTHIEB JEUINHbI 10 COAeP:KAHUIO siApa B opexe, 2012-2014 rr.
C BBICOKHM Co cperHIM C HI3KUM C oueHb HU3KUM

T'on coJiepKaHueM siIpa coZiepKaHueM siapa coZiepKaHueM sipa coZiepKaHueM sipa

(48,7- 52,0%), mr. (43,4—48,6%), mr. (38,1 —43,3%), . (38% u HuKE), 1IT.
2012 - 5 10 44
2013 1 3 55
2014 1 - 13 45
Cpennee - 1 5 53

Pacripenenenne  rUOpUIHBIX  CESHIIEB  TIO
COJNIEPXKAHUIO sApa B Opexe IOKa3auo, 94To OOobmIas
4acTh U3y4aeMoro MaTepurana (B cpeaHeM 53 obpasia)
©XKErOJHO OTIMYAJIaCh OYCHb HHU3KHM BBIXOAOM spa
(menee 38,0%) (Tabmuma 4). OTMEUYESHO TaKKe CHIIBHOE
BapbHPOBaHNE KOJHYECTBA CESHIEB C HHU3KUM
BBIXOJIOM siapa B opexe oT 3 (2013 r.) mo 13 mrT.
(2014 r.).

3a mepuoja HCCIEAOBaHHS [0 3TOMY IPU3HAKY
otobpan cesiHen; 2-9-40, 1OCTOBEPHO NPEBBICHBIINIA
CpeaHui 1oKa3areJb u OTJIMYHUBIIUANACS
CTaOMITLHOCTBIO 10 TO/IaM.

B 2014 roxy Opun BeIABIEH cesiHen 3-12-29,
OTJIIMYUBIIUNCS BEICOKUM COJICPXKAHUEM SIpa B Opexe
(51,61%), HO B cpemHeM 3a TEPUOJ HCCIEIOBaHUI
TaKWX CESHIIEB HE OTMEUYCHO.

TonmuHa CKOPIYIBI OPEXOB JWUKOW JEIIMHBI B
neHTpanpHOM 30He EBpomelickoii wactu Poccun
Bapeupyer ot 0,8 MM nmo 3,0 mm. Ilpu stom, B
HacaXJCHUSIX IPeoOalaloT pPacTeHHs CO CpemHei
ToinmmHONH  ckopaynsl  (52%), ¢opm ¢ TOHKOH
CKOpIIyHoH — 0koJ1o 28%, a BBIXOJ PACTEHUH € TOJICTON
CKOpIIyHoi cocTaBisieT okoio 20%. [8]

Cpeaun 59 THOpUIHBIX CESHIIEB OTMEYEHO
CIJIPHOE BapbHUpPOBaHME TONIIMHBI CKOPIIYIIBI OPEXOB
0 T0J1aM, KOTOPOE€ COCTaBUJIO B CPEAHEM I10 BEIOOPKE
1,60 mm (2012 1.), 1,39 Mmm (2013 1.) u 1,42 (2014 1.),
OJTHAKO YCTaHOBHUTH, KaKOW KIMMATHYECKHH (aKTop
BIIMSIET HA JAHHBIA NIOKa3aTeNb, HE yaI0Ch.

3a BCe TOAbI U3yYEHHs] HE BBISBIEHO CESHLEB C
TOHKOWH ckopuyro (menee 0,8 Mm). Esxeromno
BBIJIEIISUTH He OoJiee ABYX (DOPM CO cpeHEel TONMINHON
cKopiynsl (Tabnuma 5).
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Tabxuna 5
I'pynnupoBka ruOpuaAHBIX GOpPM JICIMHBI N0 TOJIIHHE CKOPJYIbL.

Ton Co cpenneit ckopiymoit (0,8-1,1 Mm), mr. C toncroit cxopiynoii (1,2-1,5 MM u BbILIe), HIT.
2012 1 58
2013 2 57
2014 1 58

Cpennee 1 58

Cpemu Hux cestanbt 2-7-30 B (0,89-1,10 mm), 3-12-
16 (0,80 mm) m 3-12-28 (1,06 mm). BompmmHCTBO
cessHies (98,3 %) XxapakTepusyloTcs — TOJCTOH
CKOPJIyTOH.

3a 3 roma uccenoBanmii orobpana dpopma 2-7-30
(1,09 mM) ¢ mocroBepHO Ooiiee TOHKOHM CKOPITYTION,
4yeM cpeqHuii nmokasareinsb (1,47 MM) 1o BEIOOpKe.

Brrsnena JOCTOBEpHast oTpHIaTeNbHas
KOppeIsiis ~ MEXIYy  TOJNMIMHOHW  CKOPIyHBl |
cojiep:kanueM siapa B opexe (r = -0,34%).

Bkyc sapa sBnserca OJHMM W3 BaKHEHIIMX
KaueCTBEHHBIX IMOKa3aTeNei IUI0NOB JemMHbl [9].
WNwmeroTcst cBemeHWs O TOM, 4YTO Ha BKYyC opexa
OKa3bIBaCT BITUSTHHC MECTO MIPOU3paCTaHUE
pactenus [10].

OreHKa THOPHUTHBIX CESHIIEB O BKYCY ITO3BOIIIIA
BBELSIBUTH 1Ba Homepa 2-7-31 m 3-12-28 ¢
MIPEBOCXOJIHBIM BKycOM opexoB (4,5-5,0 Gamnos), y
OCTaIbHBIX 57 THOPUIHBIX CESHIIEB OTMEYEH XOPOLIHI
BKycC (3,6-4,4 Oanna).

BouIBoabI M IpeAsI0KeHUS

Takum 06pa3om, MO KPYMHOIJIOJHOCTH OTOOpaHbI
cestHibl 1-5-34, 1-1-3, 3-12-27. Tlo comepxaHuio sapa
B OpeXxe M €ro CTa0WIbHOCTH IO TOXaM BBIJICIICH
ruOpuaHbi cesHer 2-9-40.

OrneHKa KadeCTBCHHBIX XapaKTEPUCTHK oOpexa
(TommmHa CcKOpIymBl, (opMa W BKyC) IOKa3aia
JIOCTAaTOYHYI0 OJHOPOAHOCTH THOPHIHOTO MaTephaia
MO0 3TUM MpPH3HAKaM. BEINEIEeHBl JIUIIb OTACIHHEIC
00pasIbl: CO CpeHel TOMIUHON CKOpaymsl — 2-7-30;
C IPEBOCXOHBIM BKycOM opexa — 2-7-31, 3-12-28.

BeisiBlieHa J0CTOBEpHAasi OTpHLATENbHAsl CBSI3b
MEX/Iy TOJIIMHOW CKOPJIYNBI W COJEp)KaHHEM siapa
(r =-0,34%).

YcraHoBneHa CUJIBHAsS TMIOJIOXKUTEIbHAS
koppensmust (I = 0,85) MexIay MPOAYKTUBHOCTRIO H
KPYITHOIUIOAHOCTBIO CKOPOIIIOTHBIX CESTHIICB.
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ON THE PROBLEM OF BERTRAND AND THE LAWS OF KEPLER

Caooecku A.H.
Lokmop, [oxmop nayx, Ilpogheccop
Boneapcxuii Hayunwiti Llenmp MAHE

K IPOBJIEME BEPTPAHJIA 1 3AKOHAM KEIIJIEPA

Summary. In the article are presented results from historic research and a new interpretation of historical
material. Joseph Bertrand offers the following problem: If you know that the planets describe conics without
suggesting anything more, to find the expression of the components of the force from which they depend as a
function of the coordinates of the application point. Another solution to this problem is given, which is based on
the works of Darboux. Only two laws satisfy the necessary conditions: First law where force varies inversely with
the square of the distance, and this is the law of Newton and second law where the attraction is proportional to the
distance. The hypothesis is that the natural laws of the Universe depend on the scale of the phenomena. Within a
galaxy is probably the only valid law of Newton. However, in the extra-galactic space of colossally longer
distances, the other law is probably valid, where the attracting power is proportional to the distance.

AHHoTanus. B craThe mpeacTaBieHbl pe3yIbTaThl HCTOPUUECKOTO HCCIEJOBAHUSA U HOBas MHTEpIpeTaIus
HCTOPHUYCCKOI'0 Marcpuaja. I[>x<03e(1) BepraH npegjiaract CJICAYIOIY 3a4a4y: €CJIU Bbl 3HACTC, YTO IJIAHCTBI
OIIMCBIBAKOT KOHHUYCCKUEC (‘I)OPMBI, HE npeajiarasi Hu4ero 60J'IBH.I6FO, HalTH BBIPpA’KCHUEC KOMIIOHCHTOB CHJIBI, OT
KOTOPBIX OHHU 3aBHCSAT, KaK (PYHKIIHUIO KOOPAMHAT TOUKH MPHIOXKEHHS. [laHO Ipyroe pelieHue 3Toi mpooiIeMsl,
ocHOBaHHOE Ha pabortax [dapOy. TompKko IBa 3aKOHA YAOBIECTBOPSIOT HEOOXOAUMBIM YCIOBHUSIM: IIEPBEII 3aKOH, B
KOTOPOM CHJIa U3MCHACTCS O6paTHO MIpOoNOPUHUOHAJIBHO KBaApPATy pACCTOAHUA, U OTO 3aKOH HBIOTOHa, u BTOpOI71
3aKOH, B KOTOPOM IMPUTAKCHUC MPOMOPHUOHAIBHO PACCTOSAHUIO. I'uniore3a cocTouT B TOM, 4YTO €CTCCTBCHHBIC
3akoHbl BceneHHOW 3aBucAT oT Maciutaba siBIeHWil. B mnpenmenax rajakTHKH, BEpOSTHO, €IMHCTBEHHBIH
JeicTBytomuii 3akoH Hprorona. OnHAaKO BO BHETaJAKTHYECKOM IPOCTPAHCTBE Ha KOJOCCAIBHO OOJBLIMX
PACCTOSIHUSAX, BEPOSITHO, ACHCTBYET APYTOM 3aKOH, IJI€ CUJla MPUTSKEHHsI MPOTNOPIMOHaIbHA paccTosHuto. Y JIK
1683; TPHTU 41.

Key words: the problem of Bertrand; laws of Kepler; hypothesis

Knrouesvie cnosa: npoonema bepmpana, 3axkonel Kennepa, eunomesa

INTRODUCTION Brahe (1546 - 1601) Fig. 2. The third Kepler's law was
Johannes Kepler (1571 - 1630) Fig.1 published his  published in 1619.
first two laws on the movement of the planets in 1609, Kepler (1609, 1619) formulates three laws for the

analyzing the astronomical observations of Tycho  movement of the planets around the Sun:

Fig. 1. Johannes Keler Fig. 2. Tycho Brahe
First Law very slightly flattened ellipses and are almost no
Fig. 3 shows that each planet moves an ellipse in  different from the circle.

one of the focus of the sun. The orbits of the planets are
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distance . distance

Fig. 3. The first law.

Second Law perihelion they move at maximum speed, and when
The areas of the sectors described at given time  they pass through the aphelion - with minimal. The
intervals by the planet's radius vector are proportional  earth passes through its perihelion in early January and
to these intervals Fig. 4. From Kepler's second law its aphelion in July.
follows that when the planets pass through their

Planet moves |
fromPi1to P2in |
timet /
/
Area 1 = Area 2 £ T

Planet moves

fromP3toPain

sametimet

Fig. 4. The second law.

Third Law Here a; and a; are the large half-axes of every two
The squares of the periods of the planets' tours are  planets to the Sun, and T, and T are their periods of
proportional to the cubes of their mean distances from  circling it. Therefore Fig. 5:
the Sun.
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Fig. 5. The third law.

The first theoretical work, from a classical
dynamic point of view, on dual systems, seems to be by
Yvonne Villarceau (1813 - 1883) Fig. 6, who is trying
to prove the claim that the universality of Newton's law
is not too much disturbed by the astronomical facts
about the double stars already accumulated this time.
Starting from Newton's second law, as well as the use

of information that the trajectory is conical, Villarceau
(1850) sets out to find the analytical form of force,
assuming it depends only on the coordinates of the
orbiting body. He was assisted by the fact that observer
data confirm Kepler's second law; that is why the forces
that act in binary systems are definitely central.

Fig. 6. Yvon Villarceau

In 1873 Bertrand (1822 - 1900) Fig. 7 published a
short but important article Bertrand (1873), which
proves that there are only two central powers, for which
all limited orbits are closed, namely, the law of
isotropic harmonic oscillator and Newton's universal

law of gravitation, which he calls the "law of nature™. It
is no wonder that the most essential properties of these
two forces are explored by Newton himself, who
discusses them in Theorem / Proposition / X and XI of
Book | Newton (1687).

Fig. 7. Josep Bertrand
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In three articles on the possibility of deducting the
principle of attraction from just one of Kepler's law,
which is contained in the Reports of the French
Academy of Sciences, Bertrand (1873, 1877a, 1877b)
examines various issues concerning the movement of
the planets around the Sun.

In the second article on page 671, this famous
geometry Bertrand (1877a) first shows that if Kepler
had brought only one of these laws from observation;
"The planets move in an ellipse, in one of the focus of
the Sun," it could only be concluded from this result,
that the force that acts is directed at the Sun and is
inversely proportional to the square of the distance to
it.

On page 731 of the third article Bertrand (1877b)
proposes the following problem: If it is known that
planets describe conical sections without suggesting
anything else, find the expression of the components of
the force on which they depend in the function of the
coordinates of the applied point.

Bertrand first establishes, with simple geometric
considerations, that power is necessarily directed to a
fixed center or parallel to the constant straight line. The
latter hypothesis is incompatible with closed orbit; the
first hypothesis must be assumed and assuming that the

|

Fig. 8. Georges Halphen

If you put a mobile point and gave it an initial
speed with the only condition to lie in the plane and no
direction at this point, then it has a hypothesis flat
trajectory. It's plane which must have both the same
initial speed, the initial force direction will coincide
with the plane P. Thus, the latter plane will contain not
only the trajectory (C) but many other trajectories
different from (C) and filling at least one strip of the
plane - on both sides of (C). By repeating the reasoning
for the boundary points of this strip, all the points of P
will be reached and so it is proved that for all these
points the direction of the force will be in this plane.

Once this result is accepted, it is easy to see that
the force passes through the constant point or is parallel
to the given line. So | will show that the forces that refer
to two points M and M' of space lie in the same plane.
This is obvious if the direction of one of the forces
coincides with MM'. If none of the forces coincide with
this line, let us pass a plane through MM' with a
direction of force to M. This plane will be the plane of
the trajectory. To get - it is enough to place a moving

direction of the force will pass through a particular
center.

This leads to the solution of a problem,
incomparably easier than the previous one: To find the
expression of the force that is directed to a fixed center
describing a conical section, whatever the initial
conditions.

Very good historical sketch and bibliography were
given by Moulton (1914 - page 97).

METHODS AND RESULTS

Theorem: If a force that depends only on the
position of the application point describes a flat
trajectory around the point, whatever the initial
conditions, that force passes through a fixed point or is
parallel to a given line.

It is important to mention two names: Georges
Halphen (1844 - 1889) and Jean-Gaston Darboux (1842
-1917) Fig. 8 and Fig. 9.

This theorem is analytically proven by Halphen
(1877a, 1877b), but is presented geometrically by
Darboux (1877a, 1877b, 1886) in the following way:

If P is the plane of the trajectory (C), we say that
for every point M of the P the force lies in the plane.
This assumption is obvious for each trajectory
point (C).

i
A

i

Fig: 9. Jean-Gaston Darboux

point in M" and push it in the direction M"M'. The
forces relating to the two points M" and M' lie in one
plane.

Let A and B be fixed points and M" is the moving
point. If the forces in A and B intersect at point O, the
force relating to M' since it lies in the same plane as the
previous, must pass through point O. Contrary if the
forces to A and B are parallel, the force in M" will be
parallel and therefore there will be a certain direction.
This proves the case of Halphen's statement.

Problem: If it is known that a material point
subjected to the action of a central force always
describes a conical section, to find the expression of the
force.

James Glashier (1809 - 1903) Fig. 10 examined all
three cases of conic sections - ellipse, parabola, and
hyperbole when a central force acts on a moving point
Glaisher (1878). For the sake of simplicity, he only
considers motion in the plane (X, y); it is evident that
the extension to the case of motion in three dimensions
presents no difficulty.
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In his book Bonev (1961, pp. 265-274) gives a
formulation of Bertrand's problem in the following
way:

Find the laws of the central forces, depending only
on the position of the moving point, under the action of
which this point would describe a conic section,
whatever are the initial conditions.

Bonev further describes Halphen's decision in
detail. Here we will present another solution to this
problem, which is based on the works of Darboux
(1877a, 1886).

There are already known two solutions to this
question: a case in which the force is proportional to the
distance and the one in which it is inversely
proportional to the square of the distance.

We will assume that the force acting on one point
can depend simultaneous on the distance to the center
and as well as on the angle that concludes the direction
of the force with a fixed straight line from the plane.

Let's relate the motion to a polar coordinate system
and take as pole the attraction center causing the power.
Let r and omega are the coordinates of the moving
point, C is a constant of the areas, and F is the
magnitude of the force. The expression of F is:

a*@)

c? 1
= dw? ]

1)

The trajectory is a conical section. By leaving the
case easy to understand, when the conical section
passes through the pole, the following equality is
obtained:

%=a.cos w+b. sin w+
VAcos 2w + Bsin 2w + H )
Here a, b, A, B, Hare 5 parameters, determining

the conic section.
Let's proceed from equality

| ig. 0. James Glaisher
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l+ (2) _ H?-A%-B G
roode (Acos2w+Bsin2w+H)2
what gives
C2(H2-4A2-B2
F=—" L @

r2(Acos 2w+Bsin2w+H)2

This expression relatively simple allows two
solutions of the question to be noticed:
1. Let assume

A=6?n, B=6°n H=

6%h, C%*(H? — A* — B?) = u63, (5)
For expression of the power we have
F= £ (6)

3
r2(m cos 2w+B sin 2w+h)2

and as an equation of trajectory

%=acosw+bsinw+9

U]

This formula contained 3 arbitrary
constantsa, b, 8, which do not appear in the expression
of powerF, which is the most general equation of the
trajectory when the force is represented by the equation
(6).

The conic sections represented by Eq. (7) have
geometric properties that are sufficient to determine the
system they form. When the constants a, b, Ovary,_the
conic sections remain tangent to two definite lines - real
or imagery passing through the center of the coordinate
system.

If desired the power Fdoes not dependent onw, it
must be laid m = n = 0, which leads to the law of
Newton (1687) Fig. 11.

Vmcos 2w +nsin 2w + h
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p(r) = =

2. Taking into account the trajectory equation, the
expression for force F can be written:

C2(H2-A2-B?)

= - .
rz(;—a cos w—b sin w)3

(8)

From this new expression of the power follows a
second solution to the question. From the trajectory
defined by an equation

%=acosw+bsina)+
Vmecos 2w + nsin 2w + h 9)

and laying in such a way that the constant of areas
will have a value determined by the formula

C2(H? — A? - B?) =, (10)
for the power, F is obtained
F= £ (11)

T ;
rz(;—a cos w—b sin w)3

Eq. (8) comprises three constants A, B, H, not
appearing in the expression for the force F and
represents the most general trajectory that a material
point would describe under the force and this trajectory,
if it is a conic section, leads to the second law of the
force that meets all set conditions.

The conic sections represented by Eqg. (9), when A,
B, H are modified, are characterized by this property
that the polar plane of the center of the coordinate
system concerning one of them is defined by a straight
line with equation

1
—=acos w+bsin w
r

If a and b are zeros, the law of force is
F = ur.

The conic sections represented by Eq. (9) have for
their center the origin of the coordinate system and we
have a known result: The two laws of force we have
developed are the only ones for which the trajectory

Fig. 11. Isaac Newton

|/

could be a conic section. To show it, we will take the
general equation of a conic section:

%za.cos w+b. sin w+
VAcos 2w + Bsin 2w + H (12)

and we will assume that this equation represents
one of the trajectories. Then a, b, A, B, H will be 5
unknown functions of 3 arbitrary constants, which we
introduce in the complete examination of the question -
arbitrary constants that to be determined, we will note
with o, g, 7. The expression of the force acting on a
moving point is given by the formula

C%(H?-4%-B?)

F = 3 (13)
1r2(Acos 2w+Bsin 2w+H)2
C is the constant of the areas or more simple
Felti— X 3 (14)
“ r2lacos2w+Bsin2w+H

K is as C unknown function of 3 arbitrary
constants.

Let convert the constants ¢, S, yin such a way that
the conic section always passes through a certain
determined point (r, w). By differentiating Eq. (12) we
get the hypothesis

cos 2wdA+sin 2wdB+dH

2VAcos2w+Bsin 2w+H

cos wda + sin wdb + = 0.(15)

Because the force must remain constant for the
same point, the same condition dF = 0 will be fulfilled,
which gives

cos 20d(3) + sin 20d(2) + d() = 0(16)

and this differential equation has to be solved for
each system of values of w, a, 3, y together with the
solution of the Eq. (15).

This condition can only be met in two cases:

1. Eg. (16) can be solved with arbitrarily o under
the condition

A B H
d(g) = d(p) =d() = 0.
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Then %% %are independent constants froma, 8, y
and lead to the first law expressed by formula (6).

2. Eq. (16) is not fully met. It should be a
consequence of (15) for all values of w. To do this, the
Eg. (15) and (16) must have the same shape and the
values sin o, cos w, that do not appear in Eq. (16) to
disappear from Eq. (15). Then it should

da=0, db=0,

Consequently, a and b are constants independent
of a, 3, 7. The expression of the power becomes

C2(H? — A% — B?)

1 ,
rZ(F—acos W — bsin w)?3

and the denominator no longer contains «, g, y.
This also applies to the numerator. Thus, the second
force law expressed by formula (11) is obtained.

The two laws we have reached are the only ones
that solve the problem. If we express them as a function
of coordinates X, y they will have the form:

F=—H#% (6)
(ax2+2bxy+cy?)2

_ ur .

" (ax+by+c)3’ 11

Referring to the movement performing in the
space will easily understand that both the laws of a
central force, represented by the formulas:

F= al 5 (3
(ax2+ary?+a"z2+2byz+2brixz+2b"xy)2

— ur b

(ax+by+cz+d)3 ( )

are the only ones that can be reduced to the
previous forms of movement, occurring in each of the
planes passing through the center of the force and
consequently are the only ones for which the trajectory
will always be a conical section.

The case we abandoned and in which the
trajectories would be conic sections passing through the
center could give only one law of the force, which is to
be understood as a particular case of the formula (b),
corresponds to the hypothesis d = 0.

Here's another solution to the problem:

Let ¢ (r) is the attraction exerted at a distance r of
a material point and pointing to the center of attraction,
which we will take as the origin of the coordinate
system. By denoting with r and & both the polar
coordinates of the movable body, we have, by the well-
known formula

k2 1 dz%
v =2G " g2

and laying

1
=y
r

we get

rip() =¥(2), (17

d?z 1
ﬁﬁ'z—ﬁd}(z) =0.

We multiply both sides with 2dz and integrating

2[Y(@)dz = w(2), (18)

and receive

dzv2 4 2 1 —h= i

Gtz —zw(@) —h=0, where h s
constant.

From here the conclusion is that

do = + dz

o h+ki2w (2)-2z2

If the curve represented by the equation
connecting z with 4 is closed, the value of z will have a
maximum and minimum for which dz/dé will be zero
and the corresponding radius vectors perpendicular to
the trajectory will necessarily be symmetry axes for it.
Now, if the curve allows two axes of symmetry, a
necessary and sufficient condition for it to be closed is
that their angle is proportional to =. Therefore, if « and
S represent the minimum and the maximum of z, then
the necessary condition is expressed by the equation

mi = J'B dz

a 1 !
h+k—2m(z)—z2

where m represents a proportional number. This
equation must satisfy whatever h and k, and hence the
boundaries o and g, which depend on them.

We have the equations

(19)

h+%w(a)—a2 =0,

1
h+§w(ﬁ) —-p?=0.
Of them find

1 pP-a? _ wB)-p’e@
2~ oo =@

and Eqg. (19) becomes

dz\Jw(B)-w(a)
Vatw(B)-B2w(@)+(BZ-a?)w(z)-z3[w(B)-w(a)]
(20)

m7r=ff

The function @ (z) must be such that this equation
to be valid for all « and g values. Assume « and g differ
infinitely little; let's

B=a+u,
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z remains included between o and g, we can lay
z=a+ y and ywill be just like u, infinitely small.
Ignoring the infinite little of second-order we will have

JoB) — w(@) = yuw' (@).

a*w(B) - FPw(@) + (B* — a)w(2) - 2*[w(B) — w(@)] =

Eqg. (20) becomes
" dyyo'(a)

0 \/w’(a) —aw"(a)uy — y?

mm =

In the radical expression in the denominator term
of the integral (20) infinitely small of the first order are
reduced to zero, and the same happens with those of the
second order. Exactly those of the third order that it is
necessary to preserve and to ignore the infinitely small
of the fourth-order. Then we have

[0'(@) — aw"(@)] @y —uy?).

so by performing integration and exchange of
common values

_ w!(a) 2N, 2 " _
= /7‘0,(“)_%”(&), and(1 —m?)w'(a) + m“aw"(a) = 0.

It is concluded from here that

where A and B are constants.
From the alleged relationship between the
functions o, w, ¢ follows that

_ A
V(@) =
1/m2—3_

A
9() =5r

Let us assume initially 1/m2-2 negative; let us set
a =0, =1, the equation becomes

1,1/em?)-14,
mn—f , f 11— gtm?
Z1/m2 2
and Eq. (20) gives mm = m?m, m = 1.

The corresponding law of attraction is Newtonian

o(r) =5 (21)
Assuming 1/m2-2 positive, Eq. (20) for o = 1,
B=0,is

1 dz s

0 Vl—Zz_Zl

From this follows m = 1/2, and the corresponding
law of attraction is

mm =

@(r) = Ar. (22)

Therefore, only two laws meet the necessary
conditions, in which the closed orbit has only one axis
of symmetry passing through the center of the action,

those of Nature, and the one in which the attraction is
proportional to the distance. So there are two alternative
laws.

CONCLUSIONS

Planetary orbits are closed curves; this is the main
reason for the stability of our system, and this important
circumstance derives from the law of attraction, which,
regardless of the initial conditions, makes every
celestial body, which is not excluded by our system,
follows an elliptical orbit. Until now, it has not been
observed that Newton's Law of Gravity is the only one
that meets this condition.

Among the laws of attraction, which is supposed
to be zero in action at an infinite distance, is the only
one for which a mobile body randomly released at a rate
less than a certain limit and attracted to a particular
center describes it necessarily closed curve around this
center. All laws of attraction allow closed orbits, but the
law of Nature is the only one that imposes them.

N. Bonev (1961) writes: "Under the first of these
laws, the attracting power is proportional to the
distance and, as is known by mechanics, the trajectory
of the moving point is an ellipse that the center occupies
by the attraction center. . . . But this law must be a
priori excluded as a natural law because it is
incompatible with the causal principle, namely
concerns here to find a natural law rather than to solve
a simple problem of mechanics. . . . It remains therefore
to adopt the second law, in which the power varies in
proportion on the square of the distance, and this is the
law of Newton."

Here are some considerations that do not agree
with what the respected Professor has said.

In 1919, by studying the spectra of distant
galaxies, Hubble noticed that all spectral lines are
moved toward the red end of the spectrum and this
move is the larger, the farther is the studied galaxy.
If we recall the effect of Doppler, it happens that the
galaxies seem to flee on all sides. Hubble establishes a
linear dependence on the velocity of this "escape” from
the distance to the galaxy (Hubble law): By increasing
distance from us for every one million parsec (one
megaparsec - Mp), the velocity of galaxy movement
away increases with a constant magnitude called the
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constant of Hubble. This phenomenon, called red-shift,
most simple can be explained by the following
assumptions: a) Once in the distant past, all galaxies
were close together and perhaps formed what Lemaitre
called the "primary atom" of the Universe; b) At one
time, usually taken as the beginning of our time scale,
all galaxies were thrown at different speeds from this
"cell"; c) The galaxies that have the highest velocities
they have drifted most and are now at the longest
distance from us.

The hypothesis is: that natural laws in the
universe depend on the scale of the phenomena. Within
a galaxy, only Newton's Law is probably valid. At the
same time, in the extragalactic space of colossally
longer distances, the other law is probably valid, where
the attracting power is proportional to the distance.
This may explain the "escape of the galaxies" and the
"red-shift" observed.
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Koorcazenvounosa I'ynvnazer Huzumemosna
Kaszaxcman Pecnybauxacul, Ilasnooap obavicu,
«Kacoapviny mamanoanovipviizan mekmeoi

KAIIBIKTAH OKBITY JKAFJJAMBIHIA MATEMATHKA CABAFBIHJA AKT TUIMI KOJIJIAHY

AnHOTanus. Makanaga KallbIKTaH OKBITY JKaFJalbIHIa MaTeMaTHKa ca0arblHAa KOJIAHBUIATHIH CAHIBIK

pecypcrap, oKy marhopMatapbl XKalinsl ailThIIa bl

Toyenciz eMMI3IIH OoJramarel MEKTEIT
KaOBbIpFachlHa TOpPOMENeHil, ayKbIMIBl KaH->KaKTbhl
01s1iM HOpIMEH CYCBhIHIaFaH Kac yprakka OaiiaHbICTHI.
¥Yprax yuiH aknapaTThlK TEXHOJOTHS, KOMITBIOTED Jie
- oNieM TaHy/bIH MaHbI3/bl Kypaibl. Kasipri yakeirta
NaHJeMusiFa  OalaHbICTBl  KAlIBIKTaH  OKBITY
JKaFJAalbIHIA [eJarortap aifblHaa >KaHa MiHICTTI
urepy maceineci Typ. binim Gepynin 30p MyMKiHJITi-
3aMaHayn TeJICKOMMYHUKALMSIBIK TEXHOJIOT HsIapIbl,
SFHN MHTEPHET XeJiCiH KeHIHEeH KOJJIaHy, OKY YpAiciH
OappiHImIa >kpuUIgaM  nu@puaHaelpy.  CoOHABIKTaH
cabaKkrap/ia aKmapaTThlK TEXHOJOTHS KypalgapbiH
KoJIlaHy — OYTiHI1 KYHZAe eH OipiHII Ke3eKTe TypraH
Mocene Gombim TaObpUTagBl. OCBI MakcaTTapra JKEeTy
KOJNBIHAA ©3 TXKIpHOEeMAe WHTCPAKTHBTI OKBITY
KypaJIapblH  KOJJIaHAMBIH JKOHE OyJI  KYMbICKA
OKYIIBLIAP/IbI Ja  TapTaMblH. AxnaparThIK-
KOMMYHHUKAIIMSUIBIK ~ TEXHOJOTHSHBI  OKYy  YpAiCiH

yibIMIacTepyia KOJIaHy apKbUIBI MakcaT eTKEH
KETICTIKTepre KeTyre MyMKiHmiK Oepemi. OKy
Ma3MyHbIH  KbI3BIKTBI,  TapThIMJbL,  AMOIMSUIBIK
JKarbIHaH >KarbIMZIbl eTeli. MaTepuanipl MeHrepy
camnachIH KOFapbljaTabl.

Kanama oWIaMTBIH yprmaK OKBITYZAaFsl JKaHa
(dhopMaTThiH HOTIIKECIH e KaJIbIITaCa Ibl.
XKanaprburran OiTiM  Ma3MyHBl - (YHKIIMOHAJIIBI
cayaTThUIBIKKa OeHlimueyzne kemOacuibl ypaic. bama
arFaH OUTIMIHIH op TyHipiH OOCKa YIIBIpHII anMait
eMipJe maijara jkapara ajybl, Odcekere KaoOijerTi
00JTybI — XaHAPTHUTFaH O171iM Ma3MYHBIHBIH MUCCHSICHI.

Ce0ebi Oocexere KabineTTi ypmak — e€J TI3TiHIH
YCTalThIH ypIiax. Bbacexere KaOimeTTiTiK
(yHKOMOHANABI cayaTThl OOJyZBl Tajam eTenl.

OyHKIIMOHAIIBI CayaTThIIBIKTHIH ipreTacsl op cabakTa
MaKcaTTap/ibl JKy3ere acbipynan Oacranaapl. bagansiy
aJJIbIHA MaKCaTThl HAKTHI KOs 01Ty )KOHE COJT MaKcaTKa
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JKETYre op KaJaMbIH jKOCHapJial, KpUTEpHHTe caiybl
OKYILBIHBI JKYHeIi )KYMBIC Kacail aimyra TopOueneii.
O3 opekeTiHe XXYHeNiIiK eHrisy, kepioaiiaHbic acan
JKETUIIIPY OCBI MaKCaTTBIH MOpECciHe JKeTKi3e .
OwnyaiiH  OaifylaHpIC  apKpUIbl  OKYIIBUIAPMEH
pedrnekcus xacar, o3 neHreiline caii Tarceipma 6epyre
Oonanpl. KalObIKTaH OKBITa OTBIPHIN, MaTeMaTHKa
moHiH ThiMai okpity ymiH AKT wmymkiHmikTepin
KeHiHeH KojmaHy kepek. Ox yimmiH, 6i3, MaTeMaTHKa
MyFalliMaepi KOMITBIOTEp TiUTIH JKeTiK OimyiMi3 Kepek.

O3 rtoxipubemme AKT-HBIH pecypcTapsl MeH
MYMKIHIIKTEpiH GapsIHIIIa KOJIIaHBbIII, cabak
oTKi3y/ieMiH. IIHTepHeTTeri Kaszak TUIIHIET OKYy

MaTepuabIHBIH JKeTKUIIKCI3/ir, OChbIFaH opail Kazax
TUTiHAE ©3IM KypacTblpraH Matematik.kz caiiTeiHBIH
aTKapaTblH peui 30p. by caldT apkpuisl pecityOiinka
MYFaTIMICPIHIH ©3]Iepi JalbIHIaFaH MaTepHaIIapbiH
CaJTBIII, ©3 TOKipHOenepiMeH Oemice amamsl.

[TonH GoMBIHIIA THIMII KYMBIC JXYPTi3y YIIiH:

- DNeKTPOHIBIK OKYJIBIKTAPMEH KYMBIC iCTEY;

- beiine cabakrap Tycipy;

- CaHJpIK pecypcThIK iathopManapisl Typbic
KoJIIaHa OiTy Kepek.

Kynnenikti cabak oTy OapbiChIHIAa CabaKTHIH Op
Ke3eHJepiHIe , OKYyIIBbUIAPJBIH OKYy JKETICTIriH
baramayna «Online-mektep” , “Google Clssroom”,
“Learningapps.org” MyJIbTUMEIUSIIBIK TarcblpMaiap
»uHarel, BilimLand oky miardopmanapbiH KoJIgaHbIIn
KEJIEMiH.

By mmatdopmanap sy THIMILTITI:

- Op oOKymbIFa Kepi Oaitmanpic  kacay
MYMKIHIIT1;

- Monutopuar OeTiHEH OKYIIBIHBIH aJFaH
yrmaiimapel MEH OKy TalChpMalapAbl — OpBIHIAY
Mep3iMiH Oiyre Oomabl;

- Kanbmracteipymsl  GaranmayZbl  KYprizy

MYMKIHJIITiH afiThINT ©TEp eiM.

Ludpranaplpy TEXHUKACHIHBIH Oip TpeHAai -
MOOMIIBAI OKY, KOFaMJbI JKeJiIepai OoKyda OesceHi
KoJjlaHy. VHTepHeTTi  opTypil AMJAKTHUKAJBIK
MaTepuaniap, KOChIMIIA MONIMETTep ally VIIiH
KOJIJIaHa OTBIPHIT, KOPHEKIJIIK PETiH/IE KOJIAaHAMBIH.
Hudpnanaeipyasly  Oip  Typi-MaTemMaTHka IIOHIHAE
KOJIAaHBUIATBIH ~ BUpPTyauapl  jaboparopus.  OKy
YpIiCiHIE KEHiHeH KOJIAHBUIBI, OKBIN YHpEeTeTiH
cunatel O0ap «MareMaTuKaablK KOHCTpPYKTOp». On
ocipece reomeTpusi moHiHAEpiHAe <« YKa3bIKTHIKTAFbI
JKOHE  KEHICTIKTeri  QurypaisaplslH  KacueTTepi,
JKa3bIKTBIKIIEH KHMasapbD» TaKbIPHIOBIH A
KOJIJIaHBUIa/Ibl. «MaTeMaTHKaJbIK KOHCTPYKTODY» KoHE
«Geogebray OarnapnamanapbiH chI30anmap/isl,
rpaduKTepi, KECTeNepai KO ecenTepiH IapTTaphl
TYpiHJE, HEMece ecell menty OapbIChIH/A KOJIaHaMBbIH.
«Kac nmapeiH» MeKkTeOiHIH CaWTBIHAA Sp CHIHBINTHIH
OKYJIBIKTaphl JKOHE OJNMMIIMAJara JaibIHIaly YINiH
OKYJIBIKTap MEH FBUIBIMU KiTanTap, OJHMMITHA/IANIbIK
KiTanTap/AblH JIEKTPOHIBIK TYPl OepiireH, OKyIIbLIap
MeH MyFaliMAep KYHAETIKTI cabakKa JalbIHIAFaHaa
OCEHI cifTeMe apKbUIBI Kipir, JalbIHIala ajaabl.

IOTy6- oOKymbmap apachblHOAFrbl TaHBIMAI OKY
miargopmacel  OOJBIT  TaOBLIAJBI. Kenreren
MeJarorTap JISKUUSsJIApbIMEH, TYpPJl HpPaKTHKAJbIK

TarcelpManapeiMer Oemiceni. binmim Oepy camaceiHna
rejlarorTap OKYIIbIJIAPDMEH, aTa-aHaJapMeH KeJeMIi
aKmaparThl Ccakray »>koHe Oeuicy ymiH Oacka Ja
TEXHOJIOTHsIIap KeHIHEH KOJIIaHbLUIa IbI.

3aMaHayd TEXHOJOTHS - MYFaJTiMHIH KBI3MCTiH

apTTBIPaTBIH , JKAKCapTaThIH  Kypal,  Oipak
KOMIIBIOTEPIIIK ~ TEXHOJOTHA TONBIKTAalH  Oi3MiH
KYMBICEIMABI ayBICTEIpa anmMak emec. Kasipri

aKMapaTThIK TEXHOJOTHsUIAP JKaH-KaKThl TaJIJaHbII,
MeAaroTUKAIBIK-CAHUTAPIBIK  TajamTapra  cai
KOJIIaHBLTYbl KepeK. KBI3BIKTEI, KepkeM O0osaThIH
CBIPTKBI THIMAUTIKKE FaHa Ha3ap aynapMaii, OHBIH iIIKi
Ma3MyHBIHBIH THIMIUIriHE 1€ Kapay Kepek. by
opaiina «OKyIlIpUIap MEH ara-aHajlapAblH OuUTiM Oepy
KaHaraTTaHy CYPaHBICBIH Oarayay» TEXHOJIOTHACHI
OoiibIHIIA cayalTHaMa >KYPTi3iiill, OKyIIbUIap MEH arta-
aHaJap/IbIH CYPaHBICHI €CKEPIII.

OKy YpZiciH YHBIMIACTHIPY YIIiH OKYIIBUIAPMEH
aMeKTpoHABl  mmatdgopmanap:  ZOOM,  Google
Classroom, snektponss noita, Kundelik.kz xone 1.6
apKBUTBI KOJ JKeTKi3yre Oomambl. MeH OTKi3eTiH
KambIKTaH cabak eTKi3y Typiepi: OHIaiH-cabak,
JopicTep, MpaKTHKAJBIK JXYMBICTAp, 4aT cabaKTrapsl,
ecentep LIBIFapy NPaKTHKyMJIapHl,
OeiiHekoH(pepeHNMs, OcifHe KOH(pEpeHLUs] apKbUIbI
JKYy3ere achlppUIaThIH cabakrap, Ipe3eHTauusap,
Ociinecabakrap, (opMmynanap, CKaasp , BEKTOPJBIK
LraManap, ChI3BIKTBIK, KBaAPATTHIK (DYyHKIMSIApABIH
rpadukTepi, cxemamap, CyperTep IkoHe T.O.
XKATKpI3yFa  Oomampl.  Op  cabak  COHBIHZA
OKYIIBUIAPIBIH ~ OimiMiH Oarajay YVINIH OpTypui
KochIMIIanap sl KonpaHaMmbelH. ConapaslH 6ipi MeH o3
Toxipubemae yHaTtein KonmaHaTelH Kahoot, Plickers
KOoChIMIIaapbl. [IuKepcHeH XKyMBIC iCTeTeH yaKbITTa
OepeTiH MYMKIHIIKTepi:

- CpIHbIITHI OipacH Tyren Oaranay;

- CraTHCTUKAIBIK Taljay;

- Cananslk Tangay.

baranay apkpuibl MyFaliMre OKYLIbUIAP/bIH
MOJYJIBI KAl JIopexeie MIrepreHi Typaibl IiKip
KacayblHa >XKQHE KOPBITHIHJIBI OaraHbl KOIOBIHA, Kai
TaKBIPBINTHl KaWTalar, KOPPEKIUSUIBIK KYMBIC OTKi3y
KEpeKTIriH aHBIKTayFa MYMKIHIIK Oepemi MYMKiHIIK
Oepce, OKymbUIapra OexiM OoWbIHImIA €3 OLTIM
JeHTeiIepin aHBIKTayFa MYMKIHIIK Oepei.
Kpurepnanner Oaranay >xyHeciH KoigaHy apKbIIbI
MYFaJiM OKYIIBIHBIH TYJIFAIbIK OaFbIThIH OeJceH/l
MO3HIIMSAFAa OAFBITTANUIBI, TANBIHABIK JACHICHI MEH ecy

JUHAMUKACHIH  aHBIKTAWAbI, Typiai  (opmamars
Oaxpinay JKYMBICTapIaH ajraH Oaranmap/ sl
middepennmaniayra  kon  okerkizemi.  Cabakra

OpPBIHAATATHIH TaIChIpManap YII JeHreire OeiHiI
Oepineni . JleHreiini TarncelpManap OpbIHAAFaH Ke3[e
emobip OKymbl 00C, XYMBICCHI3 OOJIMaiibl, OWiay
Kaoljeri, Ol1iM caracsel apTajsl, TIOHTE
KbI3BIFYIIBUIBIFBI KAJIBINITAcaabl, MYFaJIiM KOMETiHCI3
TarcelpMa OpbIHay Jarabichl namuabl. Kannait na 6ip
€cenTe KUBIHIBIK Ke3lecce, Takraja MLIbIFapBill,
Oackajga oJic-Tociiai OoJiaThIHBIHA TaJKbLIAIl, KO3

KETKi3eMmis. WuTepakTHBTI TaKTaHBbI KEKe
OKYIIBUIAPJBIH ~ IIBIFAPMAIIBUIBIK — TANCBIPMaap/bl
OpBIHIAY YIriciH KepceTy MakKcaTbIH/a
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naiinananameiH. Ce0ebi ecenti Takrara Oip OKYIIBI
HIbIFapca, KONTEereH OKYLIbUIap ©3JIriHeH OMaybl
TOKTATBbII, JalbIH €CeNTi KOwipin anaasl. KublHIbFbI
OpTYpJIl TamcelpMaiap OKYIIBIHBI 13[E€HYIIUTIK TeH
HIBIFApMalIbUIBIK 9peKeTKe JKeTesei .
Tamncelpmanapabl  OpbIHIAFaHJa  OKYIIBUIAPJBIH
e31epiHe KUBIHIBIK TYFBI3AThIH TallChIpMaIapIbl e3apa
Oipiecim mrenryi YOIiH OJapABIH e3apa  KapbIM-
KaTeIHACTa OOXyBI YIIKEH peil aTKapanabl. byHbIH Oip
MaHBI3Bl — KYpZIeNi, 13ACHYNIUTK, MIBIFapMaIlbLIBIK
CHIIATTAaFbl  TalChIpMaJapibl  OpBIHAAH  OTBIpa
OKyIIBLTApIBIH Oip-OipiHe IeTreH ChIi KypMeTi apTaibl.
JlapbIHBIHBIH JaMybIH JKY3€re achlpy - TeK OulimM
ayFaH/arbl OeJICeH 1l ic-opeKeTiHIH HOTHXKECI.

Koananbuiran onedunerrep:
1. B.H. [yOposckuii mu nap., MHTepakTHBHBIE
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2
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