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3AKOHbI BOAOCHABXEHNSA KAK TEXHUYECKOW CUCTEMBI.
UACTb BTOPAA

[inA ueHTpani3oBaHOro NUTHOIO BOAOMOCTAYaHHA K KOMMAEKCY iHXEHepHUX crnopys chopMynbOoBaHi
[1Ba 3aKOHi (N0 AnbTLUYNNEPY): HEPIBHOMIPHICTb PO3BUTKY YaCTUH CUCTEMU Ta YAOCKOHANEHHA Aitoyol
MaKpOoCMCTEMY Ha PiBHI HaACUCTeMU — .[Kepena BOLOMNOoCTaqaHHs.

For the centralized drinking water supply as complex of engineering constructions two laws are formu-
lated (on Altshuller): non-uniform evolution of sub-systems and transition to a higher-level system —
source of water supply.

CuctemaM NUTLEBOIO BOAOCHAOXEHNSA KakK TEXHUYECKUM KOMMJ/IeKCaM CBOW-
CTBEHHbl 3aKOHOMEPHOCTW COBEPLUEHCTBOBAHWS WHXXEHEPHBIX WHMPaCcTpPyKTyp,
CNejoBaTeNlbHO, OHU AO/MKHbI NOAYMHATLCS 06LMM NpaBuiam pasBUTUA TEXHUYeE-
CKUX cuCTeM. B kauecTBe TakoBbIX B paboTe [3] NpeasoXKeHO NPUMEHEHME HEKO-
TOPbIX 3aKOHOB, CPOPMYNMPOBaHHLIX AnbTwynnepom I.C. [1] ana pa3BuTua MH-
YKEHEPHbIX CUCTEM, Ha KOTOPbIX 6a3VpYyOTCA OCHOBHbIE TEOPETUKO-NPAKTUYECKME
MeXaHW3Mbl PELLIEHMS N3006peTaTeNlbCKMX 3adau.

B HacToALlel paboTe Mpogo/mKaeTcsa (JopMynMpoBaHMe 3aKOHOB BOAOCHAb-
YKEHUS C y4ETOM HEPaBHOMEPHOCTM Pa3BUTMA UX OTAENbHbIX YacTeld U BbIXoga Ha
60nee COBEPLUEHHbIE YPOBHU Pa3BUTMSA. B 0TAeNbHbIX MOSCHEHMSX MCMO/b30BaHbI
matepuaibl Canamartosa FO.M. (www.trizminsk.org).

3aKOH HepaBHOMEPHOCTM Pa3BUTUA YacTein cuctembl (non-uniform evolu-
tion of sub-systems): anemMeHTbl BOAOCHAOXKEHWS Pa3BMBAOTCA HePaBHOMEPHO:
Yem CNo>KHee cucTema, TeM 601ee HePUTMUYHBIM CTaHOBUTCS pasBUTHe ee Co-
CTaBHbIX YacTeil.

AMepukaHcKunin usnk 1. OHcarep B 1931 r. cchopmynmpoBan Teopemy (npu-
HUMM) TEPMOAMHAMUKN HEPABHOBECHbIX MPOLECCOB, YCTAHOBUB SIMHENHYIO CBA3b
MEXAY MHTEHCMBHOCTbIO B3aMMHO MEpPEeKPeCTHbIX MPOLECCOB MepeHoca TenoThl,
MacChbl, KONIMYECTBa ABVDKEHNS, KOHLEHTPALMA KOMMNOHEHTOB, XUMUYECKNX MOTEH-
UManoB u T. 4. N3 gaHHOrO MOJSIOXKEHWS CNeAyeT, YTO ABWXKYLLE CUMNOIA BCAKOrO
npoLecca ABNSETCA BOSHUKHOBEHWE B HEM HEOHOPOAHOCTENA.

Mpon3BOACTBEHHbIE KOMMJ/IEKCHI BOAOCHAGXEHMS B 3TOM CMbIC/ie CregyeT
OTHECTW K HepaBHOBECHLIM TEPMOAMHAMWYECKMM CUCTEMaM, B MPOLIECCe CoBep-
LLIEHCTBOBAHMWA KOTOPbIX BCEra MMETCS HePaBHOMEPHO Pa3BUTbIE YaCTK.

Ecnn MbICNIEHHO OTB/EYLCA OT MOCTOSAHHOTO NepeMeLLeHNs BoLbl B Tpy6onpo-
BOJAX W aHaNM3MpoBaTb TO/bKO LUHAMWKY WM3MEHEHUS TEXHWYECKOTO COCTOAHUS
CWUCTEMbI W/IN €e COCTaBHbIX 3/IEMEHTOB, TO B YC/MIOBUSAX OTCYTCTBMS MPOLECCOB
MOZEPHM3ALLMM OHa MOXET paccMaTpuBaThCs Kak 3aMkHyTasd. OfHaKO B 3aMKHYTOM
OMHAMUYeCKOl CUCTEME SHTPOMMA He YObIBaeT. 3HaUYNT, OpraHW30BaHHbIE CUCTe-
Mbl, B KOTOPbIX MPOMCXOAAT HeobpaTUMble MPOLECCHI, JO/MKHbI CTPEMUTLCS K Hau-
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60/ee BEPOSTHLIM COCTOSIHMAM W, CNeaoBaTeNbHO, K AECTPYKLMM MMEROLLErocs
nopsigka u pacnagy [4].

3 BTOpOro Hayasa TEPMOAMHAMUKM TaKXe CrefyeT, YTo Mpu YBeNYEHWN
CTeneHn OpraHWM30BaHHOCTM MaTepun B OfHOM MeCTe TYT )e BO3pacTaeT CTeneHb
[ie30praHu3aumnm, Ay SHTPONWS, Ha APYTUX yUacTKax.

Kaxfoe nporpeccMBHOe M3MEHEHWE BbI3blBaeT rfAe-To U perpeccusHoe. Co-
3ufaHne 0JHUX CTaHOBUTCS NPUUMHON Aerpajauun ocTafbHbIX. YCUneHue n npe-
obnafaHne LENOCTHOCTW, TakK WM MHauye, COMPOBOXAAETCS paspyLUeHWEM WK
yXyaLeHnem QyHKLMOHMPOBaHMS CONPSXXEHHBIX MNOACUCTEM.

PyKOBOACTBYsICb MpaBUnamu CTPYKTYpHOI acuMmeTpum BorgaHosa [2], B
CUCTeMAxX BOAOCHABXEHUS MOXHO BbIAEUTb:

< CpaBHUTENLHO BLICOKO OPraHM30BaHHble KOHCEPBATMBHbLIE 3M1EMEHTHI —
BOL,03a60pbl, OYMCTHbIE COOPYKEHWS, TO/I0BHbIE HACOCHbIE CTAHLWU;

NVHUW BOLONPOBOJR, BOLOBOAbI, HACOCHbIE CTAHLMW NOAKAYKY;
< 6onee NMacTUYHbIE 1 BbICTPO Pa3BUBAIOLLMECS — BOAOMPOBOAHBIE CETH,
BBOAbI TPYOONPOBOAOB B 34aHMs (AOOHEHTCKME NOAKHOYEHUS).

Pa3nnuma TeMnoB pasBUTMA PasHbIX YacTei BefyT K PpOCTY NPOTUBOPEUUii v
CVUCTEMHbIM KpU3Mcam.

MocnefHne BO3HMKAKOT KaK Pe3ynbTaT HaKOMIeHUs MpOTMBOPEYUUiA B XO4e
0GHOB/IEHNS 1 NOCTYNaTeNlbHOTO ABVXXKEHWSI BnepeA. "PaBHOBECUE eCTb YaCTHLIN
cnyyai kpmsmuca" [2]. B TakoM KOHTEKCTe MiaHbl 3KCTEHCUBHOIO pasBU TSt CUCTEM
MUTLEBOIO BOAOCHAGXEHMA C HapaLMBaHWEM MOLLHOCTEN, CTPOMNTENbCTBOM HOBbIX
rPaHAMOo3HbIX TMAPOTEXHNYECKMX COOPYXKEHUIA M T.N. — 3TO MyTb B HMKyAa. bonee
B&)XXHbIM CErofiHs CTaHOBUTCS OOGHOB/EHWE COCPEfOTOYEHHbIX CUCTEM W Pa3BUTUE
HEeLeHTPaSIM30BaHHON "NNTLEBOW chepbl” YCNYT.

Tak, cTapble BOOMNPOBOAHbIE CETU He CNPaBNAOTCA CO CBOE 3ajayein He
TOMbKO M3-32 BbIPOCLLErO CNpoca Ha BOAy, HO U B pe3ynbTaTe ee OrPOMHbIX Mo-
Tepb, CBA3aHHbIX C PU3NYECKUM M3HOCOM TPYOONpPOBOAOB.

370 60nbllas Npobnema He TOMbKO YKpauHbl, HO M MHOTUX CTpaH, Korga
MOYTW TPETb BOAOMPOBOAHOIO TOBapa He AOXOAWT A0 NOTpebuTenei.

Mo3Tomy, MCXOAS 13 3aKOHA HEPABHOMEPHOCTW Pa3BUTKA, CriefyeT BbiompaTb
MPVOPUTETHbIE HanpaBfeHUs OOLLEro COBEPLUEHCTBOBAHMS LIEHTPaJM30BaHHOIO
BOJOCHabXXeHWS.

M Ha nmepBoM 3Tane BaKHelillel 3afaqeil CTaHOBMTCS BOCCTAHOBNEHWE €ro
"KPOBEHOCHOW CMUCTEMbI"'— 3aMeHa ¥ caHau s (peHoBaLus) aBapuiiHbIX U TEXHUYe-
CKV U3HOLLEHHbIX TPY6ONpOBOLOB.

3aKoH nepexoga B Hagcuctemy (transition to a higher-level system): passu-
TVe CUCTEMbI BOLOCHAO>KEHWS, JOCTWUILLIEN CBOEro npefensHoro gasuca (cTa-
[WW, COCTOSAHUSA) OpraHmsaumm, MoXKeT ObITh NPOAO/XKEHO HA YPOBHE HAACUCTe-
Mbl.

AH CmyTc (1870-1950) yTeepxaan [10]: "Bcem Bellam npucyLlie camonpouns-
BO/IbHOE HapyLUEHWE CBOUX COBCTBEHHBIX CTPYKTYPHbIX PaMOK, & 3Ha4WT, CYLLEeCT-
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BYeT TEHAEHUMSA K MPEOAONIEHUIO MU CBOUX FpaHnL”" 1 Nepexody Ha CrneayroLLyHo
CTYNeHb PasBUTUA UM YPOBEHb HagcucTeMbl. COrnacHoO MPUHLMMIY KOOMepnpoBa-
Hus [6] Npy opmmnpoBaHMM 6ONEe CMOXKHOIO0 06pa3oBaHNsA COCTaBMSIOLLME 3ne-
MEHTbI BXOAAT B HOBYIO CTPYKTYPY B KayecTBe MOACUCTEM.

YpoBeHb HAfCUCTEMbI LEHTPANN30BaHHOIO MUTLEBOrO BOLOCHAOXEHWs Ha-
YMHaeTCA C BOA03a00PHbIX COOPYXKEHWUI — TMAPOTEXHUYECKNX COOPYXKEHWI Ans
3abopa BOfbl C MPUMEHEHNEM TEXHWYECKUX CPEACTB W3 BOAHOIO 06bLEKTa: BOLO-
ema, PeKm, Nog3eMHOro BOAOHOCHOIO FOPU30HTa.

CyLLeCTBYHOT CaMble pasfiMyHble TUMbI U YCTPOICTBa BOA03abopos [8].

Cpeau H1X AOCTaTOYHO XOPOLUO 3apeKOMEHA0Ba/IM Cebs Ha NPaKTUKe:

— MHOrOsIpyCHble BO03a60pHbIE COOPY>KEHMUS, C MOMOLLbI0 KOTOPbIX 3a6y-
paroT BOAY C HECKO/MbKUX YPOBHEW B 3aBUCMMOCTY OT €€ BbICOTHON OTMETKM B BO-
LOXpaHWIMLLEe WM BOLOTOKE M KayecTBa Ha pasHbIX rnybuHax, Hanpumep, OT-
[eNbHO CTosALLMe BO03ab0pbl 6ALLEHHOr0 TUMNAa C MHOTOSPYCHBLIM PacrnoNoXeHNeM
BOZOMPUEMHBIX OKOH WY OTBEPCTWIA;

—  MH(UAbTPALMOHHbIE BOA03a60pbl C YCTPOMNCTBOM (hUNbTPYHOLLMX BOAO-
NPUEMHUKOB B TO/LLE GEPeroBbIX aNtOBUANIbHBIX OTNOXEHWIA, KOTOpble MeHee
APYTUX MOABEPXKEHbI BO3AENCTBUIO LWIYrK, 06M1afat0T XOpOoLMMK pblbo3arpagn-
Te/lbHbIMW CBOWCTBaMM U 06eCNeYMBatOT MOBbILIEHWE Ka4yecTBa BOAbl NPy ee 0T6O-
pe, B TOM 4uCie NO OpraHNYeckum 3arpsasHeHuam [8]. /MHeUNLTPALMA (naT. in B
+ filtratio npouexxusaHue) — npocaunsaHne, NPOHNKHOBEHUEY.

MeTog ynyuyLleHns cocTaBa U CBOMCTB MCXOAHOM (CBeXeid) BoAbl MyTem Ge-
PEroBoii MHMUILTPALMM U3BECTEH faBHO. OH ABNSETCA MO CyLEeCTBY MepBOii Npo-
M3BOACTBEHHOM TEXHOMOTMEA OUMCTKUN MPUPOAHBIX BOA AJ151 Lieneil X03aMCTBEHHO-
MUTLEBOIO BOAOCHa6XeHMS.

MpumMeHsiemble BOA03a60pbl MHPWUABTPALMOHHOIO TUMA MOAYYMAN AaibHER-
LLiee MPOrpeccuMpoBaHue 3a CYET BK/IOYEHWS B MX COCTaB OTKPbLITbIX BOLONPUEM-
HMKOB 1 NOAayy PEeYHOW BOfbl B MOMMEHHbIE OYMCTHbIE YCTPOMCTBA: (DUNLTPYIO-
LMe NaoLaaku, 6acceiHbl MK KaHasbl.

B pamkax paccMaTpVBaeMOro 3akoHa MNpumMevaTeSilbHbIM SBSETCS APYroii
MOMEHT, CBSi3aHHbIi C COBEPLUEHCTBOBaHUEM [EWCTBYIOLMX BOA03a60POB BCMeA-
CTBUWE 060CTPEHMNS CUTYaLMN C KAYECTBOM MCXOAHOM BOABI.

B 06LiecMCcTEMHOM NNaHe 3TO O3HAYAET pasBUTUe YHKLWOHUPYHOLWEH MakK-
POCUCTEMbI HA YPOBHE HAACUCTEMBI.

Tak, B MUTLEBOM BOAOCHAOXEHUM T. XapbkoBa M3
KpacHoOnaBfoBCKOro BOLOXPaHUAWLLA HANMBHOMO Tuna
(cMm. prc.) cylwecTByHOLWMIA BOA03a60P OblN PEKOHCTPYU-
pOBaH Ha MHOFOSIPYCHbIV BapuaHT CeNeKTUBHOro 3abopa
BOAbl C HECKO/IbKMX BbICOTHbIX OTMETOK B 3aBUCMMOCTU
OT ee COCTaBa 1 CBOMCTB Ha pas/IMYHbIX rny6uHax BOAO-
ema.

Ha gpyrom MCTOYHMKE BOAOCHabXeHWsA u3 pekn CeBepckuii [oHel, BegyTcs
Nof06HbIE NPOEKTHbLIE PaboTbl, HO Y)KE MO YCTPOCTBY MHPMALTPALMOHHOIO BOAO-
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3abopa, /19 KOTOPOro Ka4yeCcTBO BOAbl JOCTATOYHO HaAEXHO MPOrHO3MpyeTcs Me-
TOAaMM MaTeMaTMYeckoro mogaenmposanus [5].

[na XapbKOBCKOro BOAOMNPOBOAA Takue npeobpasoBaHUs — MO CYTW, BbIXO4
Ha HOBYIO CUCTEMHO-VMEPAPXNYECKYIO CTYMEHbKY C NPUBA3KOWA K BOLHbIM 06bEK-
Tam.

BoobLle npvMeHeHWe 3aKOHa Mepexoja CUCTEMbl Ha YPOBEHb HaACUCTEMBbI
HOCUT MHOrOM/IAHOBBI XapakTep M B NPUPOLOOXPaHHOM acrnekTe npeacTaBaser
Co60Ii OCYLLECTB/IEHME MPAKTUYECKNX MEP MO 3KO0TMYecKoin 6e3onacHoOCTU mc-
TOYHWKOB BOAOCHAaGXeEHMS:

% ynydlleHWe COCTOSIHWS 30H CaHWTapHOW OXpaHbl, 06GecneyeHne NPOTUBO-
3NMAeMMYecKoli 6e30NacHOCTY;

% [NOCTUXKEHME B HMX 3KOMOTMYECKMX HOPMATMBOB KauyecTBa BOJA A/151 BOA-
HbIX 0OBEKTOB C OBeeHMEM [0 1 1 2 KaTeropuii, KOTOpble XapaKTepu3yrTCs Kak
"0yeHb yucTada" un "umncrada”;

% NpeBeHTMBHOCTb Mep MO NPedynpeXaeHno YpesBblualiHbIX CUTYaLMid
TEXHOTEHHOIO XapakTepa, B/USIOWMX Ha COCTOSHUE BOJ B MECTaxX UX LieHTpaiunso-
BaHHOro 0T60pa;

% BbIHECEHME HA MECTHOCTb BOZOOXPaHHbLIX 30H BOAHLIX OGBLEKTOB U CO-
6110€eHNEe PEXXMMOB WX UCMO/b30BaHMS;

% BHeApEHNe WHTErPUPOBAHHOIO YNpaBneHNs BOAHbIMU pecypcamu 1 bac-
CelNHOBOro NoAxofa C OAHOBPEMEHHbLIM 06ecreveHMeM NPUOPUTETHOCTU NMUTLEBO-
ro BOAOCHa0XXeHUS;

% MOBbILLIEHWE IKCMYaTALMOHHON HaeXHOCTU UCTOYHWUKOB MYTEM KX pe-
3epBMPOBaHMA Ha 6a3e NOA3EMHbLIX BOA U Ap.

BbiBogbl. He fBssiCb abCONOTHBIMU NOMOXKEHUAMU, OO COTNTACHO NPUHLN-
ny anscugmkaummn Kapna Monnepa "B Teopum 3an0XeHa BO3MOXHOCTb ONpoBep-
rarowiero skcnepumeHTa" [7], cthopmynmpoBaHHble 3aKOHbI Aat0T 0bLlee Hampas-
NeHue pasBUTUS CUCTEM BOLOCHaOXEHNS B COBPEMEHHbIX YC/TOBUSX.

Cnucok nutepatypbl: 1. AnbTwwynnep I'.C. TBOPYECTBO Kak TOUYHas Hayka / 2-e u3g., fon. — MeTposa-
BofcK: CkaHauHasus, 2004. — 208 c. 2. borgaHos A.A. TekTonorus. BceobLuas opraHmsauys Hayku. —
M.: OkoHoMuKa, 1989. — T. 1. — 304 c. 3. BacuneHko C.J1. 3aKOHbI BOLOCHAOXEHNS KaK TEXHUYECKOM
cucTembl. YacTb nepsas. // 3Konorus n 34opoBbe YenoBeka. OxpaHa BOAHOIO U BO3AYLUHOTO 6acceid-
HOB. YTunusauus otxopos / C6. Hayy. Tpygos. — Xapbkos: YKpBOAIEO, 2006. 4. Encdumos I".M.,
KpacHukos B.C. OcHoBbI cucteMHoro aHanusa. Cr6.: Cesepo-3anafHas akaf. roc. cnyxo6bl, 1998. —
108 c. — http://nwapa.spb.ru. 5. Kawesapos A.A., Kyckosckuii B.C., Pbibakosa C.T. 'mapoakonorus:
MPOrHo31poBaHue KayecTBa BOAbl MHUNbTPALIMOHHBLIX BOA03ab0p0B (METOf MaTeMaTUyecKoro Moge-
nunpoaHus) // NHxeHepHas akonorus. — 2001. — Ne 4. — C. 2-14. 6. KpacHolwekos I".I1., PoseH6epr I'.C.
3konorma B uuTatax U adopusmax. — Tonbatt, 2001. — http://IOnewOlIf.wsh.ru/bio/Ea0.htm.
7. Nonnep K. Jlorvka Hay4yHoro uccnegosanus: Mep. ¢ aHrn. / Mog obw,. peg. B.H. Cagosckoro. — M.:
Pecny6nuka, 2004. — 448 c. 8. MopsanH A.®. Bogo3abopb! B CUCTEMAX LiEHTPaIM30BaHHOTO BOAOCHA0-
XeHus. — M.: HYMU, Mockomakonorum Poccum, 1999. — 336 ¢. 9. Posib MHUAbTPaLMOHHBIX BOA03a60-
poB B O4NCTKe BOAbI OT OpraHWyeckux 3arpssHutenein / M.FHO. Boxgaesa, J1.I. Libinbiwesa,
H.B. TpyxaHoBa v fp. // BogocHabX. u caHuTapHas TexHuka. — 2001. — 4.2, Ne5. — C. 15-17.
10. Smuts J.C. Plans for a Better World. — London, 1942.

MocTynuna B peakonneruio 23.04.06

98



