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C no3uLMi pa3InYHbIX TPYIIT FOPHIMYECKUX U (HU3UUSCKHX JIUI] IPOAHATH3UPOBAHBI LIEIU YIIPABJICHUS TEPPUTO-
pHeil «ropoJa B LIEJIOM» U Pa3iIM4HBIMU KaTErOpUsIMH OOBEKTOB, PAa3MEILCHHBIX Ha 3TOW Teppuropuu. VccienoBaHbl BO3-
MOXKHBIC KPUTEPHH ONTHMAJIBHOCTH W OTPAHHUYCHUS, WCIOIb3YEeMble ISl NPHHSITHS/peanu3anun perieHuid. OO0CHOBaHbI
HAaIPaBJICHUS BIUSHHS Pa3BUTHS MH(POPMAIIOHHO-KOMMYHHKAIIMOHHBIX TEXHOJNOTHI HA METObI TIPHHSTHS U Peai3allii yKa-
3aHHBIX PEICHHH, B T.4. B OTHOIICHUN TEXHOJIOTHII CO3/IaHMsI M MCIIONB30BaHUS «yYMHBIX» 00beKTOB. OXapaKTepru30BaHbl 0COOCH-
HOCTH TEPMUHOJIOTMH U OCHOBHBIX KaTErOpHH «YMHBIX» OOBEKTOB, PaCCMOTpPEHHbIC B JuTeparype. IlokasaHsl (HYHKIHO-
HaJIbHBIC HEJOCTATKH CYIICCTBYIOIIMX KOHLECMIMI ISl pasiMYHbIX BUIOB «YMHBIX» OOBEKTOB, & TaK)KEe HEMOJHOTa COBO-
KYINHOCTH 3THX KOHIICTIMH B OTHOIICHHH ropoja. B CBS3M ¢ 3TUM 00OCHOBaHA PAlMOHAIBLHOCTh HCIHOJIb30BAHHS OPHIH-
HaJIbHOM HepapXU4ecKoil KiacCu(pUKAIUK ISl COBOKYITHOCTH «YMHBIX» 0OCHKTOB Ha TEPPUTOpHH ropoza. ITo kaxaoMy u3
BBIJICJICHHBIX BOCBMH HEPApXHUYECKUX YPOBHEH OOBEKTOB MOAPOOHO MPOAHAIN3MPOBAH COCTAB/HOMEHKIIATYpA THIIMYHBIX
«YMHBIX» O0OBEKTOB, HX OCOOCHHOCTH, B3aUMOCBSI3H C JIPYTHMH OOBEKTAMHU TEX e M IPYTHX HepapXuvecKkux yposHeit. Vc-
ClIe/IOBaHbI OOIIE BOIPOCHI MONy4YeHUS] HHPOpMAIUK, HEOOXOIUMOM ISl YIIPaBIICHUS «YMHBIMH» 00bEKTaMH; BBIOOpa HC-
TOYHHKOB TaKOH MH(POPMAIMH U TEXHOJIOTHH €€ MOJIyICHHs; HCIIOJIb30BaHHS 3TOW HH)OPMAIIUK JUTS IPHHSATHS U Peai3aliii
pemenuii. Ocoboe BHIMaHUE YAENeHO POITH YenoBeka (JIroeil) B KOHTypax (CHCTeMax YIpaBIIeHHs) «yMHBIX» OOBEKTOB, B T.U.
HaXOJSIIMXCS HA PA3IMYHBIX HEPAPXUIECKUX YPOBHSIX.

KiroueBbie cjioBa: TEppUTOpUSI TOPOJa, YIPABICHHE CPEIOil JKH3HEACATEIBHOCTH, MH(OPMAIMOHHO-KOMMYHH-
KaIIMOHHBIC TEXHOJIOTUH, «YMHBIE» O0BEKTBI, HepapXuuecKas KiacCu(pUKaiys, YIpaBsieMble HapaMeTpbl, HH()OPMAILOHHO-
H3MEPHUTEIIbHBIC CUCTEMbI; HH(POPMALIMOHHO-YIPABJISIOIIHE CHCTEMBI
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From positions of various groups of legal entities and physical persons are analyzed the management purposes for
the city «territory in general» and for various categories of the objects, placed in this territory. In article are researched the
possible optimality criterions and restrictions, used for decisions acceptance/implementation. Authors are proved the direc-
tions of information and communication technologies influence at the development of methods of such decisions acceptance
and implementation, including decisions, concerned with «smart» objects creation and usage. The features of terminology
and the main «smart» objects categories, considered in the literature, are characterized. In article are shown functional short-
comings of the existing concepts for different «smart» objects types, and also incompleteness of set of these concepts, con-
cerning the city. With respect thereto is proved the usage rationality for the original hierarchical classification for set of
«smart» objects at the city territory. For each of the allocated 8 hierarchical levels of objects it is analyzed in detail the struc-
ture/nomenclature of the typical «smart» objects, their features, interrelation with other objects of the same and other hierar-
chical levels. In the article is researched general questions of receipt for information, necessary for «smart» objects management;
source selection for such information; technologies of its obtaining; this information usage for decisions acceptance and implementa-
tion. The special attention is given to the role of the person(s) in contours (management systems) of «smart» objects, including be-
ing on various hierarchical levels.
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«clever» objects, hierarchical classification, controlled parameters, information and measuring systems; information and con-
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Beenenue. HeoOXxoquMocTh yirydlieHHs: Ka4ecTBa Cpebl )KU3HEeSTeIbHOCTH TOPOJICKOTO HAaCeNeHHS,
TIOBBIIEHUS 3 PEKTUBHOCTH pabOTHl KOMM YHAIIBHBIX CIY)X0 M APYrHX THIIOB OPTaHU3ALUi BhI3BaJIa MOSIBICHHUE
U JaJIbHEHIIIee pa3BUTHE KOHICTIIUN «YMHBIX» 00beKTOB (Y O) TopoIcKoil cpebl, MPEeKIe BCEro «ropoa B Iie-
JIOM» U «YMHOTO JJoMay». Ba)xHOCTh peanu3anuu 3TUX KOHLEMIUM ompenensercs TeM, YTO MMEHHO TOpoja Ur-
PAIOT KJIIOYEBYIO POJIb B Pa3BUTHH PETMOHOB U CTPaHbI B I1eJIoM. IMEHHO B roposiaXx CKOHIIEHTPUPOBAHBI «UeIo-
BEUECKHE PECYPChI» U «UHTEIUICKTYaIbHbIE TIOTEHIMATIBD PErHOHOB [S]. B Oonbinux o0beMax oCcymecTBIsIeTCs
CTPOUTENBCTBO U SKCIUTyaTalUsl Pa3IniHbIX 3[JaHUH/COOPYKEHHUH, HH)KEHEPHBIX CETeH; OKa3bIBAETCsI OCHOBHAS
Macca ycayr. Eciu paccmaTpuBaTth Toposia BMECTE ¢ IPUTOPOAAMH, TO B TAKUX «CBSI3KaX» OOBIYHO MPOM3BOIUT-
cs1 OoIbIlIast YacTh MPOMBIIUIEHHOM POAYKIIMK PETHOHOB; MOTpeOIsiercs: 0oJbliasi 4acTh SHepropecypcos (K Jo-
ObIue MOJIE3HBIX MCKOMAeMbIX 3TO HE OTHOCHUTCS). [lmaHnpoBaHue U peanu3anus pa3IudHbIX Mep B paMKaXx Hc-
MOJIb30BaHUS KOHLENIUH YO JAOMKHBI OMUPAThCS Ha MCIIOJIB30BAaHUE CYHIECTBYIOIIMX U NMEPCIEKTUBHBIX BO3-
MOXXHOCTEl NH(OPMAIMOHHO-KOMMYHUKAITMOHHBIX TexHonorui (VMKT). Paznmiynble BOpock!, CBsI3aHHbBIE C KOHIIETI-
vy Y O, aHaIM3UPYIOTCSI B TOCTATOYHO 0OJIBIIOM KoindecTBe paboT. OHAKO B CYIIECTBYIOIIEH JINTEpaType
OTCYTCTBYET CUCTEMHBIM aHaJIN3 COBOKYMHOCTU KOHIenuuid YO a1 TOpOACKOM cpesl; CBsI3e MeXAy TaKUMU
YO; MeToIoB coriiacoBaHHOTO yrpasieHus ¥ O pa3HbIx Hepapxuueckux ypoBHeil (11Y); moaxomoB K UCIOIb30-
BaHUIO JIofiel B KoHTypax ynpasieHus YO. IloaToMy 1enblo TaHHOM CTaThH SBISIETCS MOMBITKA CUCTEMHOIO
aHaM3a HOMEHKIIATYPhI ¥ ITOJXO0/I0B K YIPABICHUIO B3aUMOIEHCTBYIOIIMME MeXAy co0oil YO paznnunbix MY —
OT BEPXHEro ypoBHs (TOpOJ B LIEJIOM) JI0 HW)KHETO (4acTh IMOMEIIEHHSI U «YMHBIE» Belln). KoHKpeTHbIe BOmpo-
CBI, OTHOCSIIIUECS K OTIENbHBIM KaTeropusiM Y O, mpeanonaraercs pacCMOTPETh B MOCIEAYIOMINX padoTax.

OO0masi xapakTepuCTHKA LeJeil ¥ MOAX0A0B K YNPABJIECHUIO TePPUTOPHEH ropoaa W HAXOIs IH-
MHCcs Ha Heil o0beKkTaMu. B Hacrosiiee BpeMsi HacesneHre ropoaoB Poccun 0oibiyto 4acTh BpeMeHH (BKIIIO-
Yast Ieprobl paboThI, yueObl U OTIbIXa) NPOBOJAUT B Mpe/esiaX TeX TOpoAoB (U, BO3SMOXKHO, IIPUTOPOJIOB), TIE
OHO TIOCTOSIHHO TIpokuBaeT. Co3zanne OIarompUsSTHBIX YCIOBUH IS KHU3HU U TPYIa TOPOXKaH, HEOOXOAUMBIX
YCIIOBHIA paOOTHI AJIsl OpraHU3aIMi pa3HBIX TUIIOB (BKJIOUYAs TOPOACKUE CIYKObI)? TOCTHraeTCs 3a CUET IPHHS-
TUS U peau3alliy Pa3IUuHbIX BHJIOB PELICHUH.

OCHOBHBIE KaTETOPUH IOPUIUYECKUX JIHII, IPSMO WM KOCBEHHO YYacCTBYIOIIMX B YIPaBJIEHUU TEPpH-
Topuel (uppacTpyKTypoil) ropojia Wil UCTIONB3YIONIMX PE3yIbTaThl TAKOTO YHPAaBJIEHHs, — OpPTaHbl TOCyJapcT-
BEHHOTO YyIpaBiieHHs (KOHTPOJIS), B T.4. MPECTABICHHBIE UX PETHMOHAIBHBIMH TOPA3/IEICHUSIMH; OPTaHbl My-
HUILMUITAJIBHOIO YIPaBIICHUS; KOMM YHAIIBHBIE CITY>KOBI TOPOJIOB, B T.4. B BHJE «YHUTAPHBIX MPEANPUATHI»; pa3-
JIMYHBIE OIO/PKETHBIE 1 KOMMEPYECKUE OpPraHn3allii, OCYIECTBISIONINE JIETELHOCTD B YePTE TOPOJIOB.

Jlist pu3uueckuX MLl BBIIEIUM JBE MOAKATETOPHHU: TIPEINPUHUMATENH, B T.4. BEAYLIHE CBOIO JEATEIb-
HOCTB «0e3 00pa3oBaHMs IOPHIMIECKOTrO JIHIA»; WHbIE Tpaxkaane. Kpome Toro, 11e1eco00pa3HO BBIIEIUTh «HAI-
KaTeropuio» B BHAe ceMell. [10CKONbKY MMEHHO CEMBH SIBIISIIOTCS OCHOBHBIMH IOJb30BATEISIMU KBApTHP/KOT-
TeKeH, pa3MelIeHHOW B HUX OBITOBOW TEXHUKH; MOTPEOUTESIMUA SHEPTETHYECKUX M «BEIIECTBEHHBIX» Pecyp-
COB Ha TEPPUTOPUHU TOPOJIOB.
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Bakneiimue 3aga4n, penraeMble OpraHaMH TOCYIapCTBEHHOTO yIpaBiieHHs (M MX IOIpa3JesICHUSIMHI)
B OTHOIIEHWH TEPPUTOPHU TOpoAa U OOBEKTOB Ha HeH, — obecrieueHHe COOJIIOJIEHHsI CYIIECTBYIOUIMX HOPM
(IpaBWII) B OTHOIIEHWH CTPOMTENHCTBA W DKCIUTyaTAallUH 3JaHHI/COOPYKEHHH, TPAHCHOPTHBIX Marucrpaie,
WH)KEHEPHBIX CeTed M Ip.; KOHTPOJIb CAHUTapHO-TUTHEHUYECKOH M HKOJIOTMYecKOl 00CTaHOBKH; OOecriedeHue
coOJTI0/IeHHsT 3aKOHHOCTH; TIOJIIepKaHKe O0IIECTBEHHOr O MOPSIKa; OXpaHa 3/I0POBbs HACEIEHHS U IIp.

OCHOBHBIE 33/1auH, peliaeMble OpraHaMi MYHHIUITATBHOTO YIIPABIICHUsI, KOTOPbIE BaYKHBI JIJIsl IOPUIU-
yeckux u puzmyeckux maun (FOudJl). (1) Obecneuenre GyHKIMOHUPOBAHUS Pa3IUYHBIX KOMMYHAIBHBIX CITYXO:
ueHTpanm3oBanHoro temiocHaOxkenus (LIT); mogaym XonmofHOW M ropsdell BOMABI, Ta30CHAOKEHHS; MOAAYH
AJIEKTPO’HEPTHH; BBIBO3a Mycopa, ocBelleHust Tepputopuil. (2) [Tonnepxka 3¢ pekTuBHOCTH (PyHKIMOHMPOBA-
HUSI M pa3BUTHE CYIIECTBYIONINX TPAHCIIOPTHBIX KOMIUIEKCOB TOPOIOB, CUCTeM CBs3M. (3) Peanuzanus mep 1o ymnpas-
JICHUIO CAaHUTAPHO-THTMEHNYECKOH U HKOJOrN4YecKOd 00CTaHOBKOM Ha TEPPUTOPHSIX roponos. (4) Pemienue Bo-
MIPOCOB, OTHOCSIIUXCSI K CTPOUTENILCTBY/3KCIUTYaTallMU Pa3IMYHBIX 3AaHUH/COOPYKEHHH, WHKEHEPHBIX CEeTeH.
(5) bnaroycrpoiicTBo TeppuTopuii, ux o3eneHeHue. (6) Co3maHue W/ WM HCIIOIH30BAHUE MECT PEKPEAIIMOHHOT O
Ha3HAa4YeHWs, BKIIOYast apKH, CKBEPBI, HAOEPEKHBIE BOIIOEMOB, CAMHU BOJIOEMBI.

Bo MHOroM BO3MOXKHOCTH pa3BUTHSI TOPOJOB U BHEAPEHUS! «yMHBIX)» TEXHOJIOIHH B YIpaBICHHE UMHU
OIIPEIEIISIIOTCS PAIIMOHANBHOCTBIO YTBEPKICHHBIX T€HEPAIbHBIX IIAHOB PAa3BHUTHS I'OPOJOB, CXEM HX 30HHPO-
BaHUs, a TAK)KE OCOOCHHOCTSIMH TPUPOAHO-KIMMATHIECKUX YCIOBHUH, YK€ CYLIECTBYIOIIEH 3aCTpOHKON TeppH-
topuii. Kpome Toro, 0osbioe 3HaUueHNE NMEET U JeSITEIbHOCTh CIY)KO «TJIaBHBIX apXHTEKTOPOBY, IPaloOCTPOHU-
TENIFHBIX COBETOB T'OPOJIOB, KBaNM(UKAIMs CIIEHAINCTOB MPOEKTHHIX OpraHu3alui, padorarommx B chepbl
ApPXHUTEKTYPHI  CTPOUTENIBCTBA.

B oTHOmIeHUM pelieHus 3a/1a4, HEMOCPEACTBEHHO KacalomuXcsl (PU3UUECKHX JIMI, OTMETHM, MPEexX/e
BCEro, o0ecriedeHne HeoOXOJIMMBIX YCIIOBUH JIEITENILHOCTH Ha TEPPUTOPHUSIX TOPOJIOB OpPraHM3aluid (pa3InaHbIX
(opM COOCTBEHHOCTH U TIOMYMHEHHOCTH), paboTaouX B cepe o0pa3oBaHusl, 31paBOOXPaHEHUSI, COLHAIBEHOTO
obecrieueHus1, COJEHCTBHS B TPYAOYCTPOICTBE.

dusnyeckue NUIa U CEMbH MOT'YT «YIPaBIISATH» TIIABHBIM 00pa30M COOCTBEHHOH «CPEIOH JKH3HEHEes-
TENILHOCTWY, BKIIIOUasi Cleayolee: 00yCTPOHCTBO KBAPTHUP/KOTTEDKEH, TPUMEHEHHE B HUX CPEJCTB KOHIUIIHO-
HUPOBAHMS BO3/yXa; MCIIONB30BAHUE PEKPEAIIMOHHBIX 30H, YCIYI opraHusaunuii cdepbl oOpa3oBaHuMs, 37paBo-
oxpaHeHust ¥ 1p. OIHAKO OIpe/eNIeHHbIE BO3SMOKHOCTY Y (DU3NYECKHX JIMI] €CTh M 10 YIIPaBJICHHIO TOPOACKOM
Cpeioi B 11€JIOM — B OCHOBHOM BOJIM3U COOCTBEHHBIX MECT ITPOKUBAHHSI.

[Ipu npuHATHH/peanu3alyi pelIeHHH 0 paccMaTpHBaeMbIM B CTaThe HANpPABICHUSIM pa3IHYHbIC
rpynmsl FOu®JI 06br4HO mpecnenyroT pa3nuunble neiad. [Ipu aToM opuaudeckue Iuia (C OoroBOpKaMu — BKITIO-
Yast ¥ OOIIECTBEHHbIE OpraHU3alnH, TOAPA3/IeICHHS MOJUTHIECKUX MapTHH) 0OBIYHO UMEIOT B CBOEM Pacropsi-
KEHUH 3HAYMTEIBHO OoJblive (PMHAHCOBHIE U UHBIE BHIBI PECYPCOB, YeM (PH3MUYECKUE JIHIA WM UX TPYIIbL.
[MosTOMY MMEHHO OpraHW3alMy OKa3bIBAIOT OCHOBHOE BIIMSIHUE HA Pa3BUTHE TOPOJICKUX TEPPUTOPUI U OTHEINb-
HBIX KaTeropuii 00bEKTOB Ha HUX. J[JIs1 «<HEKOMMEPUECKHX» OpraHU3alli HOMHHAIBLHOH IEIbI0 UX JESTebHO-
CTH SIBJISIETCSl ONTUMAaJIbHOE BBIMIOJIHEHHE YCTABHBIX TPEOOBAHMM, a JJIsl KOMMEPYECKUX — B OCHOBHOM «HU3BIIE-
YeHHe MaKCUMAJIbHOW IPUOBLIM) MPHU IOMYCTUMOM YPOBHE PUCKOB.

BakHelinvie BUIbI OrPaHUYCHUH, YIUTHIBACMBIC TIPU MPUHITHU PEIICHUM, CBA3aHHBIX C YIIPaBICHUEM
00bEKTaMH Ha TEPPUTOPHUHU TOPOJa, — HOPMATHUBHO-IOPUINYECKUE; B OTHOUICHHH MPUEMIIEMBIX 0O0OBEMOB 3aTpar,
CPOKOB TIPHHSATHS U pPeaNn3aliy PeleHni; M0 AOMYCTUMBIM MECTaM HX peallu3alliu; M0 JOIYCTUMBIM TPYIO-
BBIM, MaT€pPHAIbHBIM, HH(OPMAIIOHHBIM M MHBIM BHAaM PECYPCOB; IO MPHEMJIEMBIM PHUCKaM ¥ 1p. bobiiH-
CTBO paccMaTpHBaeMbIX B CTaThe BUJIOB pemieHui oObrdHO npuHuMaercs FOudJl B HeweTKux ycinoBusix, B T.U.
U TIpU apXUTEKTYPHO-CTPOUTENBHOM NPOEKTUPOBaHUU [14].

B oTHOIIEeHNN BOMPOCOB yIpaBieHUss 00bEKTaMH Ha TEPPUTOPUH TOPOJia MHTEPECH Pa3IHYHBIX Opra-
Hu3aImi (B T.4. ¥ OIO/PKETHBIX), a TAKXKE OpraHM3alMi U (PU3UUCSCKHX JIMI], MOTYT CEPhE3HO pasandaThes. B mon-
TOBPEMEHHOM IIIaHE COIJIacoBaHUE (yd4eT) MHTepecoB pasnuuHbiXx rpymi HOudJI oObrdHO oOCymiecTBIsETCS
C HCIOJIB30BAaHUEM MeEp IOPUANYECKOro, aIMUHHCTPATUBHOIO M DKOHOMHYECKOTO XapakTepa; 3a CueT pelle-
HUIA/JIeHCTBUI OpraHOB 3aKOHOJATENEHOW M UCIIOTHUTENILHOMN BIIacTH Poccuu, pernoHoB, HACENEHHBIX ITYHKTOB;
IyTeM HaXOXJIeHUsI KoMrpomuccoB camumu FOudJL.

Baxueliime mpruuuHbL, 00YCIaBIMBAIONINE YCIOKHECHHUE YCIOBHI YIPaBJICHHS TOPOICKON CPEloid, — BO3-
pacraHue IUIOTHOCTH 3aCTPOMKH TEPPUTOPHH, KOTMUIECTBA HAXOMSIIMXCS HA HUX OOBEKTOB, MPOTSDKEHHOCTH WHKe-
HEPHBIX CeTeld; yBeMUYeHNE TAXKHOCTH 3/IaHMIA; POCT KOIMYECTBA €AUHUIL TPAHCIIOPTA, MEPEIBHUTAIONIETo MO YIUIam
TOPOJIOB; POCT CIIOXKHOCTH YIPABISIEMBIX 00BEKTOB; HEOOXOIMMOCTh ydeTa UX B3aHMOCBSI3eH APYT C APYroM.

Ha npunstue/peanuzanuio pemieHui 1Mo TeMe CTaTbu OOJbIIOe BiMsHUE okaszbiBaeT pasBurue WUKT,
B T.4. IO CJIEAYIOIUM HampapieHusM. (1) 3HauuTenbHOE pacuIMpeHHE BO3MOXKHOCTEH MONYYEeHUs CBEICHUH,
HEOOXOANUMBIX Ul IPUHATHUS PEIICHUI — BKJIIOYas yBelMUeHHEe 00beMOB MH(OpMAlUK, YIy4lIeHHE €€ aKTy-
aJBbHOCTH, TOYHOCTU U TIp. (2) PacmmpeHue «KOMMYHHKAITMOHHBIX BOo3MOkHOCTEeH» IOudJl, B T.4. B pexume
peanbHOro BpeMeHH. (3) YiydmieHue kadecTBa oOCIYKUBaHHS TPaXKAaH OPTaHU3aLMsIMU 32 CHET MCIOJIb30BAHUS
«QJIEKTPOHHBIX OYepejiel», MUCTAaHIMOHHOM 3aIllicy Ha MPHEM, PaclIMpeHHsl NPEeJOCTaBICHUS] YCIYT B 3JIEK-
TPOHHOU (popMe, KOMITBIOTEPH30BAaHHOIO y4eTa 0OpalleHui Tpaxkaad u np. (4) YckopeHue npoxXoXkIeHus Tuia-
TeXel 3a TOBaphl, OKA3aHHBIC KOMMYHAJIbHBIC U UHBIC YCIYTH. (5) YiydiieHue KOHTpOs paboThI ¢ obpariie-
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HUSIMU Tpaxciad B opranuzanui. (6) [Toeeimenue yposast uHGopmupoBanHocT FOn®JII 00 oka3pIBaeMBIX yCiIy-
rax, poJlaBacMbIX TOBapax, MECTaX pacrojoKeHus: 00bEKTOB, pacIHCaHusIX 00caykuBaHus u 1p. (7) YBennue-
HHE BO3MOXKHOCTEH UCITOIb30BAHMS CHCTEM CTATUCTUYECKOTO aHaIn3a MHPOpMAIMU 1 MaTEMaTHIEeCKOro Mojie-
JIUPOBAHMS JUIS TIOMACPIKKU MIPUHATHSL OTBETCTBEHHX PEIICHUH, B OCHOBHOM opraHmzanusMi. (8) Pacmmpenne
Pe3yNIBTATUBHOCTH JTUCTAaHIMOHHOTO MOHHTOPHPOBAHHS COCTOSIHUSI Pa3IMYHBIX OOBEKTOB, C OrOBOPKAMH —
yrpasienus umu. (9) Vcronap3oBaHue «yMHBIX» 00BEKTOB, KOTOPHIE MOJIHOCTHIO MIIM YaCTUYHO MOTYT «CaMo-
CTOSITEIFHO» MPHHUMATH/PEaTU30BbIBATh HEOOXOANMBIE PEIICHUs; B3aUMOICHCTBOBATh APYr C APYrOM, C pas-
JIMYHBIMHA MH(OPMAIIIOHHBIMU CUCTEMaMU.

TepMuH «yMHBIID) 371eCh NIPEIONATaeT HCIONIb30BaHIE BOSMOKHOCTEH IPUCTIIOCOONEHHS pabOThI COOTBETCT-
BYIOIIMX OOBEKTOB K M3MEHSIOIMMCS LIEJIAM/YCIIOBHSIM Ha OCHOBE HCTIONBb30BAHUSA CIIETYFOIIETO: CPENICTB aBTOMATH3H-
POBaHHOTO W/WIH UCTAHIIMOHHOIO MOHWUTOPHHIA M YIPABJICHHS; HAKOIUICHHON MH(OPMAIMH O «IIOBEICHUI» YIIPaB-
JISIEMBIX O0BEKTOB; UCITONB30BaHMSI KOPPEKTHPYEMbIX «0a3 3HAHHID U «PEIIAIOIINX ITPABHID TIPH MPUHITHU PEIICHHIA.

Takas ontuMmu3anus ympasieHHs YO MOXeT OCYLIECTBIAThCA B MHTEpecax OTAENbHBIX JIOAEH, UX
TPYII, OpraHu3aluii, TPyII OpraHu3anuii, ropoaa B eloM. Takxke P ONTUMM3AIKUU MOTYT YUUTBIBAThCS 101~
TOBPEMEHHBIE «MHTEPEChl IKCIUTyaTallii» HEOAYIIEBICHHBIX OOBEKTOB: YUYaCTKOB TEPPUTOPUI TOPOIOB; 37a-
HUIA/COOpYKEHHI; MHKEHEPHBIX CHCTEM; OTIEbHBIX TTOMEIICHHH.

B pesynbrare ncrnonszoBanust YO W/MIH «yMHBIX)» CUCTEM YIPaBIICHUS] OOBEKTaMH CHIDKAETCS Harpys3-
Ka Ha OTJENbHBIX JIo/eH (MM UX TPYIIBI), CBsI3aHHAs ¢ HEOOXOAMMOCTBIO aHann3a MHPOPMAaIU U TPHHSATHS
pelleHuil. Yoydaercss ONepaTUBHOCTb pealn3alliyl PEIIEHHH, 3a CUeT TOro, 4To 3TO AelaeTcs B aBTOMaTHYe-
CKOM (MJIM aBTOMAaTHU3UPOBAHHOM) pexume. OOecniedrBaeTcs CHIDKEHUE MOTPEOIEHHs pPECypCOB, MOBBILICHHE
KoMdopTHOCTH M O€30ITaCHOCTH CPe/Ibl KHU3HEAEATEIBHOCTH IPaXKaH U Tp.

Pe3ynpraTMBHOCTD 3aTpaT, HampaBlleHHBIX Ha pasButHe uHpacTpykrypsl MKT B ropomax, cosna-
Hue/ucnons3zoBanre YO Bo MHorom ompezensercst UK T-koMeTeHTHOCTBIO Tpak/iaH U opranuzanuii [2, 15], ux
CBOEBPEMEHHBIM HH()OPMHPOBAHHEM O MOTCHIMAJIBHBIX MPEUMYIIECTBaX/BO3MOKHOCTAX Hcnonb3oBanusi YO,
B T.U. U B BUJIE aJIPECHOM M/WJIN KOHTEKCTHOM PEKIaMBbl.

3arpatThl Ha pa3pabOTKy U MPAKTUYECKYyI0 peayn3aluio KoHuenuid YO Ha TeppUTOpHSIX TOPOIOB OIl-
PaBABIBAIOTCS 32 CUET psJia MOJIOKUTEIbHBIX d(PQPeKToB. (A) YiydiieHne ycaoBuil paOOTHI OpraHH3aluil Ha
TEPPUTOPUU TOPOZA, B T.U. B PE3yNIbTaTe CO3JaHMUs/Pa3BUTHsI HEOOXOIMMOI HHPPACTPYKTYPBL. DTO CTUMYIHPY-
€T IpUBJIeueHHE UHBECTUIMH [ 18], pacimpeHre 00beMOB IIPON3BOJICTBA TOBAPOB U OKa3aHUs YCIYT HAaCell CHHUIO
u opranuzanusM. Kak ciencreue, BO3pacTaioT HAJIOTOBBIE OCTYIUICHUS! B TOPOJICKUE OIO/DKETHI OT JEATENbHO-
ctr 9TUX opranu3anuid. (Bb) YiyuieHue ycioBuii cpenbl dKU3HEAEITEIBHOCTH OTACNBHBIX TPaXKIaH U UX CeMei
obecrieunBaeT cienyrolee: HOBBILICHHE IPOU3BOAUTENFHOCTH TPYAa M KauyecTBa IONYyYaeMbIX pPE3yJIbTaToB;
CHIDKEHHUE 3a001€Ba€MOCTU M CMEPTHOCTH HACEJIEHHs; YMEHbIIEHHE TPYJOBON MUIpAIMy IpaxaaH (0coOOeHHO
BBICOKOKBAJIM(HUIIMPOBAHHBIX) B Jpyrue ropoja/peruonsl/crpansl u np. (B) IloBblenne kauectBa yuera [3]
W YMEHBIIICHUE PacXoJa TEIUIOBOH W BIIEKTPOIHEPTHH, YHEPTOHOCUTENEH Ha MPOHM3BOJICTBEHHYIO U OBITOBYIO
JIeSITeNIbHOCTh CHIDKAeT HAarpy3Ky Ha MCTOYHUKU BBIPAOOTKH TaKUX PECYPCOB U MHIKEHEPHBIE CETH, IMOTEHIIH-
aJIBHO CIIOCOOCTBYET YMEHBILEHUIO ce0ECTOMMOCTH MPOU3BOACTBA TOBapoB U yciyr. (I') CHmkeHne pa3iIndHbIX
BUJIOB PHCKOB JICTEIBHOCTH, B T.U. CBSI3AHHBIX C ONIMOOYHBIMHU WIIM HECBOEBPEMEHHBIMHU PELICHUSMH, IPUHHU-
MaeMbIMU JIIOJIbMH.

AHATH3 HEKOTOPBIX KOHIENIUH «YyMHBIX» 00bEKTOB, OTPAaKEHHBIX B JINTEpaType, HX 0COOEHHO-
cTeil 1 HepocTaTkoB. CTaThbM IO TEMAaTHKE «YMHBII» ropoi B JUTepaType BCTPEUYAIOTCS JOCTaTOYHO YacTo.
[Ipuyem B HUX paccMaTpHUBAIOTCS, KaK MPABHIIO, JIUIIb «3apyOeKHBIE JOCTHKEHHSD, OTHOCSIINECS K 00beKTam
paznuunbix UV yrpasneHus.

VYcTosBiIerocs IOHUMaHUs ISl TEPMUHA «yMHBII» TOPOJ MOKA HET.

Tax, B [13] npemsioxkeH cieayromuii cCocTaB KOMIIOHEHT JIJIsl «yMHOT0» TOpo/ia: 3KOHOMHKA; MOOWIIb-
HOCTh (C OpHeHTaluel Ha MHTepechl NENIeX00B); TopocKas cpela (03eneHeHue U JaHamadTHoe 00yCcTpOoHCT-
BO, PEKYJIbTHBALIUS TEPPUTOPHIA ITOCIIE TEXHOTEHHBIX BO3JEHCTBHIH, 00YCTPOMCTBO pEKPEAIIMOHHBIX 30H U Jp.);
JIIO/IW; TIPO’KUBAHNE; YIIPaBIIeHUE (C OpHEHTAlMel Ha TpeCTaBIeHHe HHPOPMAIMY TPAXKIaHaM ).

B [29] BblpensioTCs Takue «yMHBIE» OOBEKTHI, KakK: A0M (KBapTHpa); MH)KEHEPHBIE CETH; TEPPUTOPHUU
(ynuua, OynbpBap, MaruCTpalb); TPAHCIIOPTHAS CUCTEMa; cpella; SKOHOMHUKA Topoja; yrpasieHue; 1oau. Hemoc-
TaTKH TaKOTO KaTErOpUPOBAHMS: CMEIICHHUE MOHATHH «IOM» U «KBAPTHPa» NPUBOAUT K TOMY, YTO «3IaHUI» U
«COOPYXKEHHUI» B 3TOH cxeMe HeT BOOOLIE; «YIUIa» U «MaruCTpajib) OTHOCATCS CKOpee K TPaHCIOPTHOM cHc-
TeMe, 4YeM K «TEepPPUTOPUIDY; TEPMHUHBI «CPEay U «YyIpaBlI€HHE» MOT'YT COOTBETCTBOBAThH pa3HeM UY; TepmMuH
«yYMHasi ’KOHOMHKa» BBITJIAUT HECKOJBKO PACIUIBIBYATO, YACTUYHO IIEPECEKAETCSD C «YHPaBICHUEMY; KPOMeE
TOT0, OTHECEHUE «3KOHOMUKU» K TOPOIY MPEJCTaBIsAETCS HECKOJIBKO COMHUTENBHBIM; TEPMUH «YMHBIE JIFON
JIOITyCKaeT pa3/In4Hble TOJKOBAHUSA; KPOME TOr0, HEOJHO3HAUHBIM SABJIAETCS BO3MOKHOCTH PACCMOTPEHUS JIIO-
Jiel KaKk «9acTy ropoja». 3aMeTuM, KcTaT, 4to U B [13], u B [29] B kauecTBe OCHOBHOT'O MaTepualia ucciaeoBa-
HUH (aHANU3a) UCNOb3yeTcs I'. benropon, a kaTeropupoBaHus — pasHbIE.

OpHako B OOJBIIMHCTBE padoT IO TeMe «YMHBII» TOpOJl pacCMaTpUBAIOTCS JIHMIIB BOMPOCH (popMHpO-
BaHHS U UCIIOJIb30BAHMsI €r0 HHYPACTPYKTYPHIL.
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B 3HaunTEeTEHOM KONMMYECTBE paboT (Hampumep, [27]) KOHIEHIHS «YMHOTO» ropojia aHaIU3HPYeTCs
JUIIb C TO3UIMKA pelleHus 3a1ad dHeprocoepexenus. [logdepkHeM Tarke, YTO MPH «HUHTEIUIEKTYaTH3alum»
YIIPaBJICHHUS «TOPOIOM» HEOOXOANMO YUUTHIBATH OCOOEHHOCTH 3aCTPOMKHU €ro y4acTKoB [22].

OOBEKTHI «IIPOMEXYTOUHBIX» MY (MEXIY «rOpOIOM» B «KBAPTHPOI») B INTEPATYpE OTPakeHHI c1abo.
Mexny TeM, B «MHTEUIEKTYaJIbHOM» YIPABICHUU HYXIAIOTCS U MHbIE OOBEKTHI, BKIIOYAs OT/IEIbHBIE YYaCTKH
ropofia U COOPY)KEHUS, KOTOPHIE HE ABJSIOTCA 3MaHUAMU.

B cymectByronmx pabotax BCTpedaeTcs TCPMHUH «HHTCIUICKTYalbHOE 3daHuey» (Hampumep, [17, 27]).
ITon HuMm mpunATO MoHMMAaTh ([23] CO CCBUIKOW Ha ONpeneNieHHe, AaHHOe «HCTUTYTOM WHTEIICKTYaJIbHBIX
3maHui» B Bammnurrone B 1970 r.) «31aHue, odecnieunBatoniee NpoJyKTUBHOE U 3(p(HeKTHBHOE HCIIONIb30BaHUE
pabovero mpocTtpaHcTBa Ojarofaps ONTUMH3ALMK €ro YeTHIPEX OCHOBHBIX JJIEMEHTOB: CTPYKTYPBI, CHUCTEM,
CIy0 W ynpaBJIeHHs], a TaKKe B3aUMOOTHOLICHHH MEXIy HUMIW). DTO OIpe/IeieHHe B HACTOSIIEe BpeMsl Ipei-
CTaBJIAETCd HEJOCTATOYHO KOHCTPYKTHBHBIM; HE IIOJHOCTBIO YUYMTBHIBAET MPOLECCHl HHTEIEKTyalIu3aluu
ynpaBneHus, TeaaeHuuu pa3surus UKT.

Pa3nryHbIMH aBTOpaMH HCHONB3YIOTCS TaKKe TEPMHUHBI «MHTEIUIEKTYalIbHOE YIpaBleHHe» 3a1aHueM [19]
U «YMHBIM JOMOM» [4], «MHTeIUIeKTyalbHbIH yuer» [3] (IpUMeHHUTENhHO K dHepropecypcam). TepMuH «yMHOE»
3/1aHME B JIUTEpaType BCTPEUAETCs PEAKO, B T.4. U B YBA3KE C aHAIM30M McHonb3oBaHus «VHTepHeTa Beuiei» [7].
Pabotel, oTHOCSIIMECS K KOHLENIUH «yMHOTro» oMa (Y /[I), 3HaunTenbHO npeolafatoT B MOTOKE MyOIHKAIUi
0 TeMe HacTosmieil crateu (Hampumep, [1, 4, 9, 10, 20, 26, 30]). OmHaKO KUCHONB30BAHHBIE B HUX MOIXOJBI
HMEIOT Psi/i HEIOCTAaTKOB, PaCCMaTPUBAEMBIX HIDKE.

(1) Mox «yMHBIMI» TOMaMH OOBIYHO TOHMMAIOTCSl TOJIBKO MECTa MPOXKUBAHMS Tpa)kiaH/ceMell — KOT-
TEeJHKU WIN KBapTUPHL. JIMIbs B HEeMHOTHX pabotax (Hanpumep, [8]) yHoMHHAIOTCS «yMHBIE» OQUCH — B HEIBHOM
(hopMe UMU CUUTAIOTCSI COBOKYITHOCTH IOMeIIeHHH. [I0BTOpUM, 4TO COOpY>KEeHNUsI, HE OTHOCSIIUECS K KATErOpUH
«3IaHui», B paMKax KoHueniwmu Y/ He paccMaTpuBarotcst BooOIie. OHaKo BONPOCH! YIIPABIECHUsSI TAKUMH CO-
OpPY)XEHHSIMU, B T.4. M TIPeHa3HAYEHHBIMU JUIs BPEMEHHOTO HaXOXKJCHUS B HUX JIIOJIEH, MOTYT OBITh CJIOKHBI-
Mu. Kak npumep npuBeeM noa3eMHble CTaHIIMNA METPOIIOIUTEHA.

(2) Monsarue V]I (moHrMMaeMoe B CMBICIIE ITYHKTa «1») HEPEIKO CMEIINBAETCS C «MHTEIUIEKTYalIbHBIM
3naHuemM» [Ipu 3TOM OOBIYHO HE pa3/eNsIoTCs BOIPOCH! KOHTPOJIS/ yIpaBiIeHHs UIst: (a8) CTPOUTEIbHBIX KOHCT-
PYKIMI 3MaHUH, UX UHXEHEPHBIX CETEH, HCIOIb3YEMBIX TEXHHYECKUX CPEICTB, BKITIOYas JIN(PTHI U 3CKaIaTOPHI;
(0) mapaMeTpoB cpelnbl KHU3HEAEATEIBHOCTH, OTHOCSIIIMXCS K BHYTPEHHUM O0beMaM 3/IaHuil, MecTaM OOLIero
MI0JIH30BAHUS B HUX.

(3) PaccMotpeHue BOIIpOCOB, CBS3aHHBIX ¢ peanu3anmei konuenuun Y 1, ocymectsisiercs: 6e3 nudde-
PEeHIMAIMH 3aHHUH 110 (YHKIIMOHAIBHOMY Ha3HAUEHUIO, pa3MepaM M WHBIM XapaKTepUCTUKaM. MexXay TeM 3TH
BONPOCHI UMEIOT NIEPBOCTEIIEHHOE 3HAUEHHE.

(4) B pamkax koHuenuuu Y/l, kak IpaBuiIo, pacCMaTpUBAIOTCS BOIPOCHI YIPABJICHHS MapaMeTpaMu
Cpe/ibl JIUIIb OT/EIBHBIX TTOMELICHUH, IPUYeM Jaxke 0e3 yuera X «B3auMOACHCTBUS» C JPYTrMMHU MOMEIICHUS-
Mmu. [Ipu 3TOM crienm¢uka pa3IuuHBIX BHIOB ITOMEIIEHUH HEPEIKO UTHOPUPYETCS, & COCTAaB YHPAaBIIEMbIX Ia-
paMeTpoB OOBIYHO JOCTATOYHO OrpaHiyeH. Mex Iy TeM 3Ta crienn(rKa cepbe3HO BIMsET Ha TpeOOBaHUS K yIpaB-
JIIEMBIM [TapaMeTpaM U TEXHOJIOTUH UX PETYIUPOBAHUS.

OTMETHM, 4TO «YMHBIMH» CUHTAIOTCSI U OOBEKTHI, JOMYCKAIONIMe AUCTAHIIMOHHOE/ yIaJeHHOE YIpaB-
nenue. Harmpumep — )XniibliaMu KBapTHUpP B OTHOIICHUH OBITOBOM TEXHUKH, ITapaMeTpaMH BO3lyXa B KBApTHUPaX U
np. (maxe 6e3 MONydeHus] KaKoW-TM00 HH(OPMALIMK O TEKYIIUX 3HAYSHUSIX dTHX MapaMeTpoB). DTO HE BIIOJIHE
COOTBETCTBYET HJICOJIOTHH «yMHas CUCTEMa caMa JOJKHA JeaTh TO, 4YTO OT Hee OXKHUIACTC».

B mocneanue roapl HauaNn UCMIONB30BAThCS U TepMHHBI [23] «ymHas qomanissis cpeaay u "domotics'.
[ocnennuii, cornmacHo [23], TOIDKEH pacCMaTpPUBATHCS KaK pe3yibTaT 0ObEJANHEHUs MOHATHH «I0M», «HH(Op-
MaTHKa», «TeJIeMaTHKay», «podoroTexHuKay. [Ipn TakoM moaxoze 3aMeYaHue 1o 1.5 aBTOMaTHYECKH CHUMAeTCsl.
OpHako «yMHasi foMamiHss cpefa» u "domotics" OMSATh-TaKM COOTBETCTBYIOT MPEUMYIIECTBEHHO MECTaM IIpO-
KUBaHUSA JTIO/EH.

B [30] Tepmun "domotics" ompenernsieTcss KaKk «MHTEITPUPOBAHHE TEXHOJIOTHH W CIIYXKO IUIsl JTydIIero
KavyecTBa >xu3HW». OHAKO, 110 MHEHUIO aBTOPOB HACTOAIICH CTaThH, TAKOE HIMPOKOE TOIKOBaHUE TPeOyeT elle
U «yMHOTO» yIpaBiieHHs MH(OPMALMOHHBIMHU MOTOKAMH, MOCTYMAIOMIMMH K JIFOJSIM, MPOXKHBAIOUIMM B pac-
CMaTpUBaeMOM TOMalIHeH cpere.

Konmerust 10T [7] (t.e. Internet of Things) B HacTosIIee BpeMs OTHOCUTCS MPEUMYIIECTBEHHO K «YM-
HBIMY» JIOMAIIHUM BeIl[aM, BKIIO4asi U ObITOBYIO TeXHHKY. OIHAKO Ps TAKHX «BEIICH» MOTYT MCIOJIb30BATHCS
u B oducax, HapUMep, «yMHbIE» IbUIecOoChl. OTMETUM, YTO TMOTEHIMAJIbHO BO3MOXXHBI U «YMHBIE» BEIIIH,
He uMeronue cBsi3u ¢ HTepHeToM.

Bue pamok konuenmmu [oT dakTuueckn octarorcs aBToMoOWITH, HMeronme 6opToBbie KommbioTeps (BK).
Jl71s1 mocneaHUX MOTEHIMAIBFHO BO3MOYKHA OpTaHMU3alUs aBTOMATU3MPOBAHHOIO B3aUMOIEHUCTBHS HE TOJIBKO CO
3naHusMu [21], HO ¥ ¢ MIHBIMU 0OBEKTaMH TOPOJICKOW Cpelbl, BKIIIOUasi CPENICTBA YIPABIICHUS JOPOKHBIM JBH-
JKEHHEM; aBToMaTHyeckoe (0e3 yJacTusi uelioBeka) MojydyeHHe MeTeonH(opMalny, CBEICHU O 3aTopax | Ip.
OpHako ceifyac «HaBUTaTOPB» UCHONB3YIOTCS BOJUTEISIMU aBTOHOMHO 0T BK.
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Taxoke 11eeco00pa3HO pa3InyaTh «yMHBIS» BEIIH, NPeIHAa3HAuUCHHbIE JUIA IOCTOSHHOIO Pa3MEIICHUS
B MOMEUICHHUAX U «MOOHJIbHBIE» (HAIIpUMeED, IUTaHIIEThl, cMapT(OHbI, HOYTOYKH).

OTMETHM, YTO BBIYUCIUTENbHBIE MOIIHOCTH «YMHBIX» BeIlel, HaXOAAIIMECs B PACTIOPSDKEHUN CpeHe-
CTATUCTUYECKOT0 POCCUHUCKOT0 rOpoXkKaHUHa (B T.4. CMAapT(OHOB) OUEHb 3HAUUTEIIHHO Heloucnoib3ytores. I1o-
ITOMY TEMAaTUKa «UHTEIPALUN» TAKUX OOBEKTOB C APYTMMH CUCTEMaMH «YMHBIX» 3[JaHUH U IOMEIEHUH Ipen-
CTaBJIAETCS OCTATOYHO aKTyaJIbHOM.

Hepapxuueckas KiaccHpUKAIUU «YMHBIX» 00bEKTOB, PACHOJIATAIOLIIXCS HA TePPUTOPHH TOpoJa.
C ydueToM OTMEUEHHBIX BBIIIE HEJOCTATKOB KJIaCCHU(UKALMI aBTOPBI CUUTAIOT LIeJIecO00pa3HbIM B paMKax aHa-
JIM3a «Cpesbl Topoay Kareropuposath Bce YO Ha Bocemb Y (puc. 1). Jlanee 00beKThI Ha 3THX YPOBHSX pac-
CMaTpHUBaIOTCA OoJiee MOAPOOHO — B MOPAAKE YOBIBAaHUS UX HEPapXUH.

Ne ypoBHsi OcHoBHBIE BH/IbI 00bEKTOB
1.

Buemmnss cpena //éi 2

(m1st Toponia) Pf/

2.

I'opon B nenom

3.
Y4acTku TeppuUTOpUn
ropoza

4.
31aHus U COOPYXKEHUS
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5.
KBaprups! u opucst

6.
TTomemenust

7.
YyacTK ITOMEILCHUH

8.
«YMHBICY BCIIU

Pucynok 1 — Mepapxudeckas ctpykrypa YO, pacrnonaoKeHHBIX Ha TEPPUTOPUH Topoja

BzanmopeiicTBust 3THX 00BEKTOB BO3MOXKHBI KaK Ha OHOM M ToM ke MY, Tak u Mexay oObeKkTaMu pas-
Heix Y. B o0mmem ciydae Takue B3aUMOJIEHCTBHS MOTYT OCYIIECTBISITHCS 110 ISITH OCHOBHBIM «HAIPaBJICHH-
sIM»: UH(OPMALIMOHHBIE MTOTOKU; (DMHAHCOBBIE MTOTOKH; MaTepHabHbIE (BELIECTBEHHbIE) MTOTOKH; IIOTOKH YHEp-
THH; YIPABIISIONINE BO3JCHCTBUS. DTH B3aUMOJIEUCTBHS MOTYT OBITh OJJHO- M JIBYCTOPOHHUMH. [Ipu 3TOM IBY-
CTOPOHHHE CBSI3UM MEXIY OOBEKTaMH MOTYT OTHOCUTBCS K Pa3HbIM HAIPaBJICHHSM W3 YHCIA ISTH TEPEYHCIICH-
HBIX BbIIIE. Tak, HaNpUMep, OpraHMu3alMy MOTYT HOIy4aTh B OOMEH Ha «(UHAHCOBBIE MMOTOKM) K TOCTaBIIUKaM
YCIIYT TEIUIO MO CETSIM IEHTPaIn30BaHHOr 0 TerocHa0kenus (L[T), T.e. «BemecTBo + 3HEPTHION.

Jlromu MoryT HaxoauTbesi BHYTpH 00bekToB Beex MY (3a mckitoueHneM OONBIIMHCTBA OOBEKTOB BOCH-
Moro NY), a Taxke B3aMMOJIEHCTBOBATH C 3TUMU OOBEKTaMH 110 Pa3HBIM HalpaBJIeHUsIM. BoIrpockl opraHu3anuu
TaKOr0 B3aUMOJECHCTBHS MTOIPOOHEE PACCMATPUBAIOTCS B CIIEAYIONIEM pa3zere.

IlepBbIil YPOBEHb — 3TO «BHEMIHAA Cpelay, ¢ KOTOPOH B3aMMOAEHCTBYeT ropoa. B pamkax BHeapeHUs
«YMHBIX» CHCTEM YIPAaBJIEHHs I'OPOJOM B OOIIEM Cilydae OKHBI ONTHUMH3HPOBATHCS MPOLECCH YIIPABICHUS
HE TOJBKO «BHYTPUTOPOICKUMM» 00BbEKTaMH, HO M B3aUMOJICHCTBUS TOPO/Ia C BHEITHEH cpeoi.

W3BHE TOpOA MOXKET MONy4YaTh, B YaCTHOCTH, CIIeAyoliee: NHPOPMAIIMIO; AIEKTPOIHEPTHIO (TTIOJTHOCTHIO
WJIN YaCTUYHO); JKUJIKOE TOIUINBO, IIPUPOAHBIN a3, BOAY, CBIPhE U CTPOHUTENLHBIC MAaTEPHAIIbI;, pa3JINuHbIE TOBA-
PBI, BKITIOYAs CIIOKHYIO OBITOBYIO TEXHUKY, IPOAYKTHI IIUTAHUS U TIp.; (PUHAHCOBEIE CPEJICTBA.

U3 roposia BO «BHELIHIOKO CPENy» MOTYT IOCTYNAaTh OYHUILEHHBIE CTOYHbIE BOJBI, POU3BEICHHbBIE TOBA-
pHl, uHpOpMaIWs, pUHAHCOBBIE CPECTBA H TIP.

C BHelIHe! 71 roposia Cpeioll MHTEHCHBHO B3aHMOJIEUCTBYIOT €T0 «TPaHCTIOPTHBINA KOMILIEKCY, BKIIFOYas aB-
TOMOOWIIBHBIH, JKEIE3HOIOPOKHBIHN, BOIHBIN, aBUAIMOHHBIN, TPYOOIPOBOHBIN TpaHCHopT. [Ipu 3ToM onTnMu3anyst
«yIpaBJIEHMs TI0 B3aUMOJICHCTBHIO» BO3MO)KHA HE TOJIBKO B paMKax OIHOTrO BHJa TpaHCIOpTa (HarpuMmep, aBTOMO-
OWIIBHOTO — 32 CYET CTPOUTENBCTBA T.H. «BBUIETHBIX MATHCTPANIEl ), HO U MEXIy Pa3IMIHBIMHU BAIAMH TPAHCIIOPTA.

T'opon MoxkeT «0OMEHHMBAThCs C BHELIHEH cpeioi u moapMHu. (A) B pamkax T.H. «MasTHHKOBOI» TPY-
JIOBOW MHTpaIMy U3 MpUroponoB u B npuropoasl. (b) BpemeHHoro Bbie3na ropokaH 3a Mpeaenbl ropoja s
orabixa, B KoMaHaupoBku U 1p. (B) Tlepee3na Ha MOCTOSIHHOE MECTO YKUTENIBCTBO JIIO/ICH W3 TOPOAa U B HErO.
B nocienHeM cirydae MOXKHO TOBOPUTH M O NMEPETOKAX «HUHTEJUIEKTYaJIbHBIX PECYPCOB» [5] BMeCTe C JIIOAbMH.

Kpome Toro, yactb 00bEKTOB, pa3MEIEHHBIX Ha TEPPUTOPHU IOpoOJia, MOTYT B3aUMOJICHCTBOBATh C BHEII-
Hell cpeloil HemocpencTBeHHO. Hampumep, opraHMzaliii MOTYT OCYIIECTBISTH (DMHAHCOBBIE B3aMMOpPACUYETHI
C MMOCTaBIIMKAMU U MOTPEOUTEINSIMH TIPOAYKIMHK 0€3 HEMOCPEICTBEHHOIO YYaCTHsI TOPOJICKHX CIIYKO, HO C UCTIONb-
30BaHUEM UH(PACTPYKTYpPBI CPENCTB CBSI3U.

BTopoii ypoBeHb — 3TO «TOPOJ B IIETIOM» U €T0 IICHTPAIH30BaHHBIC CITYKOBI )Ku3HeoOecneueHus. K Hum
MBI oTHeceM cieayromiee: LT, 1ieHTpain3oBaHHbIe CHCTEMBI XO0JIOHOTO M TOPSYEro BOJAOCHA0XKEHH S, KaHAIN3a-
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LMOHHBIE CUCTEMBI (BKJIIOYAs ITOJCHCTEMBI OYMCTKHM KaHAIM3AI[MOHHBIX BOJ); CHUCTEMBI JJIEKTPOCHAOKEHNS,
ra30CHa0XEHUsI, BEIBO3a MYyCOpa; CUCTEMBI OCBEICHHUS TOPOJICKOI Cpe/bl; CHCTEMbI MOHUTOPHUHIa BO3HUKHOBE-
HUSI Ype3BBIUAMHBIX CUTYyaIlMid M pearupoBaHus Ha HUX. OTMETHM, YTO OTHENbHbIE 00BEKTHI Ooee HU3KUX UY
MOT'YT UMETh COOCTBEHHBIE MCTOYHUKU DHEPrOCHAOKEHHS, B T.4. KOTENIbHBIE, COJHEUHBIE TTaHENH, BETPOIJICK-
TPOTreHepaTophl U TIp.

Taroxe ko Bropomy 1Y oTHeceM BCIO HH(PACTPYKTYPY «TPAHCIIOPTHBIX KOMILIEKCOB» TOPOJOB, BKIIFOYAs
JIOPOTH, CPE/CTBA YNPaBICHUS IBWKEHUEM TpaHcroprTa (Tpeke Bcero cBeTo(ophl, TOPOXKHBIE 3HAKH, KaMepbl
HaOmronenus cny:x0 MBI/ u np.). Croma ke 1eliecoo0pa3HO OTHECTH M «CPEICTBA OOCCIICUCHHS» PaOOTHI
TPaHCIIOPTHBIX KOMIUIEKCOB: aBTO3aIPAaBKU; TEXHUUECKY JIJIsl OYUCTKU OPOT, KOHTPOJISI KX COCTOSIHUSI, PEMOHTA.

O0mbexTh BToporo Y B3auMoJIEHCTBYIOT B OCHOBHOM JIPYT C JIPYTOM, a TaKKe C 00bEKTaMHU TPETHEro —
nsitoro Y. Kpome Toro, oHM B3aUMOJIEHCTBYIOT C CEMbSIMU U OTIEIBHBIMH JIOIBbMH (TIOJIy4aTeNnd KOMMYyHaIIb-
HBIX YCIIYT/TUTIATENbIINKY 32 HUX).

B paMKkax «TpaHCHOPTHBIX KOMIUIEKCOBY» OPraHH3YyeTCsl B3aUMOJICHCTBIE €ANHHI aBTO- M AJIEKTPOTPaHC-
MopTa; MacCaKUPOB CO CPEICTBAMH TOPOJICKOr0 OOIECTBEHHOTO TPAHCIIOPTAa; BHIOB TOPOJCKOr0 TPAHCIIOpTa
Ipyr ¢ apyrom. IIpu 3ToM «yMHOE» ynpaBiieHHE TPAHCIIOPTOM JOJDKHO MPeIyCMaTpUBaTh y4eT HE TOJBKO Te-
KYIIeW CUTYyalllH, HO U MIPOTHO3HOM.

Tpertuii ypoBeHb — 3TO OT/EIbHBIE YIaCTKH TEPPUTOPUH FOpojIa, 00JIaarolie IPU3HAKaMH «yMHBIX» 00b-
eKToB. Hampumep, TaknmMu y4acTkaMH MOTYT OBITh CIEAYIOIINE: IPOMBIIIICHHbIE TUIOMIAAKH, HAXOISIIUECS Ha
TEPPUTOPHSIX TOPOJIOB U UCIIOJB3YIOIINE OOIIME CPENICTBA KOHTPOJIS apaMeTPOB U YIPABICHUS. MU, MUKPOpaii-
OHBI (KMIIBIE MACCHBBI); OTOPOKEHHBIE TEPPUTOPUH OTIENBHBIX KPYIHBIX MPEANPHUITHHA, MeaydpexaeHui [16],
«KAMITYChI» 00pa30BaTeNbHBIX OpPraHU3allfii; KOMIUIEKCHI 3AaHUA M COOPYKECHHH, MMerolne 00yCTpOEHHBIE
TIepexoibl MEXIAY HUMH W/HIH 000C00JIeHHbIE (OTOPOXKEHHBIE) TEPPUTOPHH JJIsl COBMECTHOT'O HCIOJIb30BAHUS;
peKpeanuoHHbIe 30HBI TOPOJIOB, BKJIIOUas APKH; OKYIbTYpPEHHbIE BOJAHBIE 00BEKTHI (TIPY/IbI, BOAOTOKH H JIp.) C
aBTOMAaTU3UPOBAHHBIM KOHTPOJIEM U yIpaBieHHeM HX napaMerpamu. OObEKThl TPETHEro YPOBHS MOTYT B3au-
MOJICHCTBOBATh KaK APYr C APYrOM, Tak M ¢ o0bekTamu aApyrux UV (3a uckiroueHueM, moxainyi, B3auMoaeicT-
BUs ¢ iepBbIM NY).

YeTBepThIli YPOBEHBb — OTACIbHBIC 3/IaHHSI U COOPY)KEHHsI. B HOpMaTHBHBIX JOKYMEHTAX TH KaTeropuu
00BEKTOB TPUHATO Pa3[essTh, XOTS U T€ M APYrHe MPeaoNiaraloT dTarbl NPOSKTHPOBAHMUS, CTPOUTEIHCTBA,
9KCILTyaTalyi. Mbl He OyleM BKIIIOYATh B ATOT YPOBEHb COOPYXKEHUsI, OTHOCSIINECS K TPAHCIIOPTHOMY KOM-
TUIEKCY, OOIIEropoJICKMM HHXEHEPHBIM CETSIM H Mp., TaK KaK CYUTAEM, YTO OHH COOTBETCTBYIOT YPOBHIO «2.

31aHusl MOTYT UMETh TOJILKO HAaJ3€MHYIO YacTh WM €llle U MoA3eMHYI0. <« Kuibie» 31anust (0 KOTOPBIX
B HesIBHOW (hopMe WJET pedb B OOJIBIIMHCTBE CTATEH 110 KOHIEMIMH «YMHOT0» JIOMa) — JIOCTAaTOYHO PacIpo-
CTpaHEHHas! KaTeropusi 0O0ObEKTOB, HO HE €AMHCTBEHHO BO3MOXKHas. Hampumep, AJsi TOpOIOB Ba)KHBI OOJBIINE
«TOPrOBBIE IIEHTPHI», 3aHUMAIOIIHE 3AaHUS WIIK UX TPYIIIBL.

CoopyxeHus 11e1ecoo0pa3Ho pa3lelisaTh Ha HaA3eMHbIE (TEJICBU3MOHHBIE BBIIIKH, OTIEIBHO CTOSIINE
JIBIMOBBIE TPYOBI, MOCTOBBIE MEPEXO/Ibl); HA3€MHBIE MJIM TUIOCKOCTHBIE (HAIlpuMep, MapKOBKH U CKBEpHI); MOJI-
3eMHbIe (HalpuMep, CTaHIIMK METPOIIOINTEHA); KOMOMHUPOBaHHbIE. B CBOIO ovepenb HaJA3eMHbIE U TTOJI3EMHBIC
COOPYKEHUsI MOT'YT IIPEAyCMaTPUBATH JIUIIb BpEMEHHOE NPEOBIBAHHE JIIO/ICH.

[aThIH YpPOBEHb — COBOKYITHOCTH OTHOCHTEIILHO 000COOJIEHHBIX TIOMeNIeHniH. K HUM MBI OTHECeM KBap-
TUPBI, OpUCH, Mara3uHbl KOTOpbIE HE 3aHMMAIOT OTJENbHBIX 3/1aHUH W Mp. OOBEKTHI MATOrO YPOBHS MUMEIOT
B3aHUMOCBSI3M, B OCHOBHOM, C 00bEKTaMH YETBEPTOro U Iectoro MY,

llecToil YypOBEHb — OT/AENbHBIC MTOMEIIEHNUS, UMEIOIINE OTHOCHTEIFHO 000COOJIEHHBIN XapakTep. JTo,
MIPEXJIe BCET0, KOMHATHI Pa3JINYHOr0 Ha3HAYEHUs], a TAKXKe 00BbEKTHI, HMEIOIIUE «yAaIseMble OrpaxIeHus» (Ha-
TIpUMeEp, JIOKHUU C Pa3/IBIKHBIMU CTEKJIAMH, TIOJI3EMHBIE Tapaku C Pa3IBIKHBIMU JIBEPSMHU U TIP.).

[TomemeHust MOTyT UMETh TMIOCTOSIHHOE Ha3Ha4yeHHe (CIasibHs, TOCTHHAsL, OpUCHOE MMOMelleHHe, TpeHa-
JKEPHBII 3aJ1 U Tp.) ¥ M3MEHSIONIee BO BpeMeHH. B mocnenHeM ciydae HEOOXOAMMa «IIEPECTpOiiKa» CHCTEM
yIIpaBJeHus cooTBeTcTBYomMM Y O, B T.4. C ©I3MEHEHHEM 3HaYCHUH yIpaBIIsIEeMbIX ITapaMeTPOB.

Js o6bexToB miectoro MY xapakrepHbl B3aMMOCBSI3H B OCHOBHOM C OOBEKTaMH IATOrO, CEbMOTO M
BOCBMOT'O YPOBHEH.

CeznpMol ypOBEeHb — YacTH noMenieHni. MHoraa 1enecoodpa3Ho UMETh Pa3InYHyI0 COBOKYITHOCTh pery-
JUPYEMBIX MapaMeTpoB (BKIIOYAsl OCBEIIEHHOCTh, CKOPOCTh JIBMKEHHUS BO3AyXa U IIp.) JUIS OTJENBHBIX YacTei
nomenienuit. [Ipu 3TOM ynpaBiieHHne mapameTpaMu Ui TaKUX 4acTell KOMHATHI JOJHDKHO HOCHTBH XOTs ObI 4ac-
TUYHO COTJIACOBaHHBIN XapakTep. AJIbTepHATHBA — yIPaBJICHUE ITapaMeTpaMH ITOMEIIEHHUS «B LETOM» C BBIOO-
POM HX 3HaY€HUH HAa KOMIIPOMHCCHOH OCHOBE, C YUETOM «HHTEPECOB)» BCEX HAXOAANIMXCS B HUX JIIOJICH.

Jl1s 00BEKTOB CENBMOro YpOBHS XapaKTepPHbI B3aUMOCBS3H B OCHOBHOM C OOBEKTaMH ILECTOIO M BOCh-
MOTO YPOBHEH.

BocbMoOH ypoBeHb — «yMHBIE» BEIIU, HAXOJIIUECS MPEUMYIIECTBEHHO BHYTPH 3JIaHUI/COOPYKEHHI
«B TEJIOM», BHYTPU OTJIEIBHBIX ITOMENIEHHHA. DTO B OCHOBHOM KOMIIBIOTEPHI, CMapT(OHBI, KOMIIBIOTEPU30BaH-
Has OBITOBas TEXHHUKA, B MEPCIEKTUBE Takxke podortorexHudeckue cuctemsl (PTC). K BocekMmomy MY nienecoo6-
pa3HO OTHECTH W aBTOMOOWIIU, B T.4. pa3MellaeMble B 3aKPBITHIX MAPKOBKAX (BKIIIOYAsi O/I3EMHBIE rapaku 371a-
nuit); PTC anst o0cayxuBaHus pa3IMYHBIX 00BEKTOB Ha TEPPUTOPHH T'OpPOJIA.
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[ 00bexToB BochMoro MY xapakTepHbl B3aUMOCBSI3H B OCHOBHOM € 0OBbEKTaMH TOTO K€ YPOBHS, B T.4.
C UCIIOIb30BaHUEM OecIIpOBOIHBIX ceTeil. KpoMe Toro, TUNYHEI CBSA3U ¢ 00BEKTaMHU IIECTOroro, MATOro U YeT-
Beproro MY, a mist [oT-00beKTOB aXke ¢ BHELIHEH 11st ropoja cpenoi, T.e. ¢ 1-smm Y (uepe3 MuTepuer).

INpemnoxxeHHas nepapxudeckas cucreMa kiaccupukauu YO MOIHOCTBIO 00ecredrBaeT BO3ZMOXKHOCTH
paccMoTpeHus (aHaJIu3a) Ha TEPPUTOPHUIX FOPOAOB aOCOIIOTHOTO OOJIBIIMHCTBA TAKUX OOBEKTOB.

OO0masi XapakTepUCTHKA BONPOCOB HH(OPMALNMOHHOIO olecmedeHHMs] MPOLECCOB YNPAaBJICHHUS
«YMHBIMH» 00beKTAMH Ha TEPPUTOPHH ropoja. B olmeM cirydae BO3MOXHBI Pa3IM4YHbIE THIBI YIPABICHUS
VYO: nponoplioHaNbHbINH; TPONOPLUUOHANBHO-AUbGepeHINaIbHBIN; IPOIOPINOHATIbHO-UHTET PaIbHbIH; UHTEN-
JIEKTYaJIbHBIH, B T.4. IPO-aKTUBHBIA. Ba)kHO, 4TO MHOrHE «OOBEKTHI YIPaBICHUD» PearupyloT Ha yIpaBIIAIoNe
BO3JEHCTBUA C 3ama3AblBaHUEM, a HEpeIKo U cToxacTH4HO. [loguepkHeM: Hamuuue U 00beMbl HHGOpMAIMU 00
00BEKTE MOT'YT IIPEJONPEENATh BBIOOP THIIA YIPaBICHUS UM.

B HarnmsamHOM (opMme HMCTOYHUKHM HMH(pOpMalUM Ui YIpaBieHHA OObEKTaMH Ha TEPPUTOPUH Topoia
IpeICTaBIICHb] Ha PUCYHKE 2.

[Iponutas
Jarunku uHpopMaIys
10 00BEKTY
I'uopomereo-
Kamepst —p posoruueckas
BH/ICOHAOITIOICHUS nHpopmars
U IIPOTHO3BI
Crarucruueckue
Aspodorocremka
JIaHHbIE
MaremaTuueckue
CIryTHUKOBast
METO/BI
CbeMKa
IIPOrHO3UPOBAHUS
TennoBn3noHHas Nmuranmonnoe
CbeMKa MOJIEIIUPOBaHUE
PanroBonHOBOE OKCIepTHbIE
30HIUPOBAHNE OLICHKH

Pucynok 2 — OcHOBHbIE HCTOUHHMKH HHGOPMALMH 715 YIIpaBIeHHs 00beKTaMU Ha TEPPUTOPHHU ropozia
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(1) Texymas uHpOpPMALUS C PA3IUYHOTO POJIA AATYUKOB, KOTOPBIE MOTYT OBITh PACIIONIOKEHBI BHYTPH
YIIpaBJsIeMOro 00bEKTa; Ha ero MOBEPXHOCTH; BOJIHM3H 3TOro 00bekTa. Eciu ncmonb3yercs TOJIbKO TeKylnas HH-
(opmars, To 0OBIYHO BO3MOXKHO JIUIIH «IIPOHOPLUHOHAIBEHOE)» YIIPaBICHHUE.

B oTHOUIEHUN NaTYMKOB IS cHcTeM yrpasiieHuss YO NpH pellieHHH TUITOBBIX 3a/1a4 B HAYYHOH JIMTEepa-
Type pacCMaTpUBAIOTCS MPEHMYILECTBEHH BOMPOCH X BbIOOpa MO mpuHIMIy aeiictBus (Hanpumep [23]). Oxn-
HAKO JUIS MPOEKTUPOBUIMKOB M IKCILTyaTaHTOB YO BaXKHBI U JIPYrHe BOMPOCHL: MOAOOP KOHKPETHBIX MOJENeH
JIATYMKOB C Y4ETOM WX (DYHKIMOHAJIBHBIX BO3MOXXHOCTEH W CTOMMOCTEH; ONTHMU3AIMS KOJIUYECTB, MECT pa3-
MEILEHUS] 1 OpPUEHTAIlMY HENOABIKHBIX JATYMKOB (3TH BOIPOCHI B3aUMOCBSI3aHBI); TUCKPETHOCTh 110 BPEMEHH
CUMTHIBaHUS MH(POPMAIMU C JATYUKOB, B T.U. TUHAMUYECKU U3MEHSIONIAsACS BO BpEMEHU. MOTyT HCIIOIB30BaTh-
csl U mepeMeniaeMble B IPOCTPAHCTBE AATUYUKH, B T.4. C UCIIONH30BAaHUEM HAa3€MHBIX WM HAJIBOJHBIX ITOJ(BHK-
HbIx PTC [6], OecMIOTHBIX JieTaTelbHbIX anmapaToB (BILIA).

(2) Texymas nHbopMaIyMs, MOCTyNAlOIIas ¢ KaMep BUICOHAOIIO/ICHHS, PACTIONOKEHHBIX Ha TEPPUTOPHUU
ropofia; Mo MepuMeTpaM TEePPUTOPHI 3aHMMAaeMbIX OpraHM3alMsSIMH; BHYTPH 3[JaHuid W np. s aBroMaTHzaimu
TIPUHATHS PEUICHHUH 11e1eco00pa3HO MUCIIOIb30BaHUE POrPaMMHBIX CPEJICTB PACIIO3HABAHUS (AMarHOCTHKH, Kilac-
cu(urKanyy) BO3HUKAIONMX CUTyanuil. Ecimu Takue crucTeMbl MOTYT IOITYCKaTh OIIUOKM MEPBOTO M/MIIM BTOPOTO
poza, TO ydacTHe YeloBeKa B «KOHTYpE YIPAaBJICHHsD) CTAHOBUTCS HeoOXomuMbM [28]. s kamep BHIEOHAOIIO-
JIEHUSI MOTYT PEIIaThCs TaKUe 3aa4r: ONTHMH3AIHs BEIOOpa KOJMYECTBA U MOZENEH TaKuX Kamep, MeCT UX pac-
TIOJIOXKEHUST; OIpe/IefieHne MOMEHTOB BKITFOUEHHS/ OTKITIOUEHHS TTOJICBETKH B BUANMOM WITH MH(paKpacHOM Jnaria-
30HE; IMHAMUYECKOE yIpaBlieHUE HANpaBJICHUEM /I IOBOPOTHBIX Kamep (0OBIYHO, B IBYX TUIOCKOCTSIX) M «OITH-
YECKUM YBEJIMUEHHUEMY ISl COOTBETCTBYIOIMX THUIIOB KaMep — HE TOJNBKO IO JIETEPMUHUPOBAHHBIM CXeMaM, HO U
Ha OCHOBE Pe3yJIbTATOB «Paclo3HaBaHKs 00Pa30B», BBISBICHUS CMEIIECHNSI OOBEKTOB U TIp.

(3) Pe3ysnbraThl a3podOTOCKEMKH U CITyTHUKOBOH CHEMKH, B T.4. U CIIEKTPO30HAIBbHON. OHM MOTYT OBITH
B3SITHI C MHTEPHET-CAliTOB; BBINIOJHEHBI 3aMHTEPECOBAHHBIMU OPTaHU3AIMAMHI CaMOCTOSTENHFHO MM MO UX IO-
py4deHUsM (23podOTOChEMKa JIOKAIBHBIX YUAaCTKOB Topoja ceiiuac MoxkeT nenathest U ¢ BITJIA). OnepaTuBHbIC
pe3yNbTaThl TAKMX CHEMOK (2 TaK)Ke CpaBHEHHE CHHMKOB 32 pa3HbIE JaThl/BPEeMs) MOT'YT OBITh MCITOIb30BaHBI
JUTSL Pa3IMYHBIX [eNIeH, B T.4. KOHTPOJIS IBMXKEHHUS TPAHCIIOPTA, COCTOSIHUE PACTHTELHOCTH H TIp.

(4) Pe3yabTaThl TEINIOBU3MOHHOM ChEMKH («CBEPXY» U HA3€MHOM) MOT'YT OBITh UCITONB30BaHBI /ISl BBISIB-
JIEHUsI 3HAYUTENBHBIX yTeUeK Tellla U3 31aHui, TPyOOIIPOBOIOB Topsiuel )KUAKOCTH U 1ip. Ha ocHoBe 3TuX naH-
HBIX MOTYT IPUHUMATHCSI PEIISHNS 110 YIIPABICHUIO TEIUIOBBIMH ITOTOKAMHU B MHXXEHEPHBIX CETSIX, MPOBEICHHUIO
UX PEKOHCTPYKIMH ¥ PEMOHTA.

(5) Pe3ynbraThl paarioBOIHOBOTO 30HIMPOBAHMS MOBEPXHOCTH 3€MJIM ITOTEHIMAIBHO ITO3BOJISIOT TOITY-
YHUTh JAaHHBIE HE TOJIBKO O CAMOH IMOBEPXHOCTU, HO M O COCTOSHHHU IOJIIIOBEPXHOCTHOTO CJIOSl MOYBBI/TPYHTA; O
TIOBEPXHOCTHBIX IUIEHKAaX 3arps3HEHUs] Ha BOAHBIX oObekTax. (IIpu 3TOM AJsl AMCTAaHIMOHHOTO ONpEIEIECHHS
BU/Ia 3arpsi3HEHHsT 0OBIYHO HEOOXOJMMO TaKOe 30HIUPOBaHNE KAK MUHUMYM Ha JIBYX 4acTOTax.)

(6) Nndopmanus mo o0ObeKTy ynpaBieHHs, HAKOIUIEHHAs 3a MPOULIBIA neproa (MpU OTCYTCTBHH U MPH
HAJIMYUH YIPABJISIONIMX BO3JIEHCTBUI Ha HEro 3a 3TOT mepuon). Ecim ynpaBieHne 0ObEKTOM HE OCYIIECTBIISI-
JIOCh, TO IIpoLLIas HH(pOpPMAIHs MO3BONSET UCIIOIb30BATh IPONOPIMOHATBHO-TU((QepeHITAEHYI0 CXeMY yIpaB-
JIeHUs] OO BEKTOM, ITPONOPIMOHANEHO-UHTETpalIbHYIO U 1Ip. Kpome Toro, nHpopMaus 3a npouuibii nepuo Mo-
JKET MCIOJIB30BATHCS ISl BHITIOTHEHUSI TPOTHO30B Pa3BUTHSI CUTYALIHH.

Ecimu umeercst nHdopManyisi 0 THIIMYHBIX HaOOpax YIpPaBJAIOMINX IEWCTBHI (IIATTEPHOB) YeIIOBEKa/IFOeH
B IIPOLIIOM TPH Pa3iIMYHBIX CHTYAIHSIX, TO 3TH CBEJICHHS TAK)KE MOTYT OBITh HCITONB30BaHbI IS IIEJIel YIpaBJIeHHsI.

«[Ipouuas» nHbpOpMALUsS MOXKET OBITH IPUMEHEHA U VISl «aJaTUBHOTO» yrpasieHus. [Ipu aTom xapax-
TEPUCTUKH 0OBEKTa YIPaBIICHUS ONPENEIISIOTCS B TPOLECCE YIIPABICHHUS UM I10 €r0 PEaKIUsIM Ha BO3JEHUCTBUSI.

(7) Texymias 1 MPOrHO3HAs TUIPOMETEOPOIIOrYecKasi MH(pOPMAIHS: TEMIIEpaTypa BO3IyXa, ero BIaKHOCTb, aT-
Moc(epHOe JTaBJIeHIe, CKOPOCTh BETPa, 00JIaYHOCTh, OCAJIKH. JTa HH(OPMAIIUSI MOXKET ObITh CUMTaHA C JATIUKOB, Pa3-
MEIICHHBIX BHE 37IaHUIL; B3STa C CAlTOB B MHTEpHETE I KOHKPETHOTO HACEJICHHOTO IMyHKTa. ABTOMATH3AIMsI o0pa-
0OTKM MH(OPMALIIH C CAUTOB 00JIErdaeTcsi OrpaHUYEHHBIM KOIMYECTBOM TEPMUHOB, HCIIONIB3YEMBIX B METEONPOrHO3aX.

(8) Crarucruyeckue AaHHBIE TI0 THAPOMETEOPOJIOTMYECKO 0OCTaHOBKE, 3a IPOLLIBINA MIEPHO], B T.4. 00 YpOB-
HSIX BOJbI B BOIOEMAX, YPOBHSIX TPYHTOBBIX BOA U 1p. OHM MOT'YT HCITONIB30BATHCS VISl TPOTHO3HBIX LIEIIEH.

(9) Pe3ynbraThl UCIIOIB30BaHMSI MATEMATHIECKHX METOAOB MPOrHO3UPOBAHMUS IIPOIIECCOB, B T.4. aHAIN3A
OJTHO- U MHOI'OMEPHBIX BPEMEHHBIX PsI0B. B mociennee Bpemst Uist OMyYeHUs] TIPOrHO30B BCE MIMPE HAYMHAIOT
MIPUMEHSTHCSI 00ydaeMble «HEHPOHHBIE CETH.

(10) Pe3ynbTaThl IMHUTAIIMOHHOTO MOJIEIIMPOBAHMS TIOBEICHUS OOBEKTOB MPH Pa3INYHbIX BAPUAHTAX YIpaBIIe-
HHS| UIMH ¥ TIPH OTCYTCTBHH TaKOTO YIPABIIEHHS (TS Pa3JIMYHBIX YCIOBUI Cpe/bl, B KOTOPOI OHU HAXOMSATCS).

(11) DxcriepTHBIE OLIEHKU — B T.4. JUIsl HPOI'HO30B MOTPEOICHNUS 3JICKTPOIHEPTHH, TeIUIa, BOAKI U 1p. Ta-
K{€ OL[EHKH MOTYT JIaBaThCsl DKCIIEPTAMU U C YYE€TOM JIaHHBIX 32 IPOIIbIE TIEPHO/IbI (Ha OCHOBE aHAU3a TPEH-
JIOB, TIEPUOAMYECKUX KOJeOaHuii u mp.).
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Oco0eHHOCTH YNIPaBJIeHHSI «KYMHBIMH» 00beKTAMM HA TEPPUTOPUM ropoaa. Ynpasienue YO Moxer
OCYIIECTBIISITHCS JINOO B MOJHOCTHIO ABTOMATHUECKOM PEXHME, JIMOO B aBTOMAaTH3HPOBAHHOM. 3a UCKITIOYEHHEM
HEKOTOPBIX CIENUANBHBIX CIydaeB (B T.4. HA OTPAaHUYEHHOE BPEMS) ITOJTHOCTBIO «PYYHOE» YIPaBIICHUE HE COOT-
BETCTBYET UAEOIOTUH UCIOIb30BaHuSA Y O.

OrnpernieneHHbIi YerioBeK (TPyIa JIFo/ield) MOTYT OJIHOBPEMEHHO HaXOHTHCS B KOHTYPAX YIPAaBJICHHs pas3iind-
HbMU Y O. [1pr 5TOM eciii 00bEKThI PUHAIIEKAT PA3HBIM BIIAJIENBIIAM, TO LIEJN YIIPABICHUS MOTYT HE COBIIA/IATD.

B o0mem cirygae MOXXHO CYMTaTh, YTO B KOHTYpE aBTOMAaTHUECKOro cucteMbl yrpasieHus (ACY) omHum
YO ecTb Takue 3JIEMEHTHI: caM 00BEKT YNpPaBJICHHs, IPEICTABICHHBI COBOKYITHOCTBIO YIIPaBIsIEMBIX Mapamer-
pOB (YacTo B3aMMO3aBHUCHUMBIX); MCTOUHHKM MOJYYEHHS ONEPAaTUBHON (IaTUMKH, WH(OPMAIMOHHO-H3MEPHU-
TENIbHBIE CUCTEMBI) M PETPOCIIEKTUBHOW WH(QOPMAIMU O CaMOM OOBEKTE M, BO3MOXKHO, HAXOJSIIUXCSI BHYTPH
HETo JIIOJISIX, CPENICTBAX TPAHCIIOPTA U IIp.; OJIOK (CPeICTBO) 3alaHusl sl YIIPABISIEMBIX ITapaMETPOB JKEIAEMbIX
(HEOOXOJMMBIX ) 3HAUEHHUH, OrpaHUYEHUH 110 TapaMeTpaM U 10 CPEACTBaM YIPaBIeHUst 00bEKTOM; EHTp (OJI0K)
aBTOMaTH4eCcKoil 00paboTKK mocTynaromield nHpopMaluy, ee aHanu3a U BeIpabOTKH perieHui (Ha 6a3ze MUKpO-
mporeccopa, II9BM, cepBepa u 1mip.); HeoOs3aTENbHBIC OJOKH «OTOOpa)keHUS HH()OPMAITUM» M «TOJOCOBBIX
OITOBEIICHHU» JJIsI ONEepaTopoB CHUCTEM YIIPaBJIEHHS; OJOK coXpaHeHHs (apXMBUPOBAaHUS) MOHUTOPUHIOBOM
nHpopManuK MO YIpaBiIseMbIM OOBEKTaM M CBEJICHHH O NMPUMEHEHHH K HUM PETYJIUPYIONIMX BO3/ACHCTBUI;
WCIIOJTHUTEIIbHBIE YCTPOMCTBA, PEeAIN3yIoNe BhIpaOOTaHHbBIE YIIPABISIONINE BO3IEHCTBHS (B T.4. C MCIOIB30-
BaHHEeM MH()OPMAaLMH «OOpPAaTHOM CBSI3M»); KaHAJIBI/CUCTEMBI CBSI3H, 00ECIIEUMBAIOIIIE B3aUMOACHCTBUE Tepe-
YHCIIEHHBIX BBIIIE KOMIIOHEHTOB KOHTYpa YIPaBJIEHUS IPYT C OPYroM, C OIepaTopaMy CHCTEM YIpaBIICHHUS, C
HEKOTOPHIMU UHBIMU O0BEKTaMH, HE BXOISIIUMH B ONMCAHHBINA KOHTYp yIpaBieHus (Hampumep, ¢ ACY apyru-
MU 00BEKTaMH).

B paccmatpuBaembix BCY Moryr ucnonb30BaThCsi POBOJHbIE, OECIIPOBOAHBIC, KOMOWHHPOBAHHBIE Ka-
Haubel cBsi3u. [Ipu HeoOXoauMocTH MH(pOpManus, IPOXOAsIIas Yepe3 3TH KaHajbl, MOXKET MU(ppPOBATHCS, B T.U.
Ut obecriedeHnst HH(pOPMAaMOHHON 0€30MacHOCTH NMPUMEHEHHS UCTAaHIMOHHBIX CHCTEM MOHUTOPHHTA M YIPaB-
JIeHUs 000pyI0BaHHEM KOMMYHaJIBHBIX ciyx0 [11, 12].

OnwucaHHBIN BbIIIE 0000MIEHHBIN «KOHTYp YIPaBIICHUS» MOXKET OBITh IPUMEHEH Ul 00BEKTOB pa3Jiny-
Heix Y. OT™MeTnM, 4TO, Hapsiay ¢ CUCTEMaMu YIpaBiieHHs BepxHUX MY, MOryT MCIIOIb30BATHCS MOIHOCTHIO
aBTOHOMHBIE IMOJICHCTEMbI HW)KHUX YPOBHEH, «CaMOCTOSITEILHO» PEarupyrome Ha W3MEHEHHE OKpYKaroleH
00CTaHOBKH M TIpeJHa3HAYEHHBIC ISl PEUICHHS TOJIbKO YaCTHBIX 3anad. [Ipumep — «ymHbIe» crekina [25], koTo-
pBle Ha M3MEHEHHE OCBELIEHHOCTH PEarupyroT H3MEHEHHUEM CBOEH MPO3PaYHOCTH.

s 00bexToB yrpaBieHust BepxHuX MY, MecTo uenoBeka-onepaTopa B CHCTEMaXx YIPaBISHUS TOKa3aHO
Ha pucyHKe 3.

UYenoBek B KOHTYpE YIPAaBIEHUs] 00bEKTOM MOXKET BBITIONHATD cienytomue posu: (1) ObITh TONBKO Io-
JydarerneM MH(OpPMaluy OT aBTOMaTU3MPOBAHHBIX CHCTEM MOHHTOPHHIA/YIPABICHHUS — B T.4. B paMKaX 4eJI0BEKO-
MAIIIMHHBIX aBTOMATH3UPOBAHHBIX CHCTEM YIIPaBJICHH TexHomornaeckumu nporeccamu (ACY TII) [28]; (2) ocyte-
CTBIISITH NPSIMOE BO3JIEHCTBUE Ha OJIOKH 3a7aHus napameTpoB it YO w/iim OoKu BeIpaOOTKH/pealin3aliy perie-
HUi (0a3bl MpaBMIT) U1l HUX C UCIIONB30BAaHUEM PA3JIMYHBIX KHOIOK, TIEPEKIIIoYaTelleH, My/IbTOB YIpaBIeH s, Kia-
BHATyp, CEHCOPHBIX AUCIUIeeB U TIp. EcTh 1 OoJiee «COBpEeMEHHBIE» BapHaHTHI BO3ICHCTBUI: OTIPAaBKa yHPaBIIsIO-
IIMX KOMaHJ MO OeCHpOBOJHBIM KaHajaM CBS3H, B T.4. 4epe3 cMapT(OHbI, TOJIOCOBOE YIPABIICHUE; )KECTOBOES
ynpasiieHue u Jp.; (3) oka3plBaTh HEIIOCPEICTBEHHBIE BO3ACHCTBYS Ha UCTIONHUTENbHBIE YCTPOWCTBA, MUHYS OJ10-
KM BBIpaOOTKW/peanu3anuy penieHuii. Takue ycTpolcTBa MOTYT W HE BXOJAWTH B ONKCAHHBIH BBIIIE «KOHTYP
YIpaBIICHUS», HO BIUSITH HAa T€ MapaMeTphl, KOTOPhIE PEryIUPYIOTCs B HeM. Hanpumep, 11 poBETpHUBaHUS OTall-
JIMBaEMOTO MTOMEIIEHHs YeI0BEK 3UMOM OTKpBIBAET (POPTOUKY. DTO BIHSET HA TEIUIOBOW M BIAXKHOCTHBIA PEXIM
00orpeBaeMoro MoMemIeH s, TOTOKH BO3yXa B HEM H TIp.

[Tpu ynpaBiieHNH ONACHBIMH TEXHOJIOTHYECKUMH ITPOIIECCAMU MOXKET TAK)KE MPOBOJUTHCS MOHUTOPHHT
(bU3HONIOTMYECKUX TOKa3aTeNeil YyeloBeKa-onepaTopa — JUisl OATBEPIKACHHUS TOT0, YTO IIPUHHUMaeMble UM pe-
LIEHHsI a/IEKBAaTHBI ¥ OCYLIECTBIISIOTCS JIOCTATOYHO OBICTPO

Juns YO HwxkHuX WY 4YenoBek B «KOHTYpE YNPABICHHsD) MOXKET BBIIOIHATH OJHY M3 CIEIYIOIINX
¢yHxmi: (1) cIyXuTh UCTOYHUKOM MHPOPMAIMU O €ro (pU3HOJOrMYecKUX XapaKTepUCTHKAX, KOTOPbIE JHHA-
MHUYECKH U3MEHSIOTCS BO BPEMEHH I10JI BO3JIEHCTBHEM KaK PEryJUPYEeMbIX MMapaMeTpoB, TaK U HE peryiaupye-
MBIX, B T.4. I3MEHSIOLIUXCS CIy4aiHBIM 00pa3oM W/WJIH U3-3a «IMOIMOHAILHON HArpy3kn»; (2) ObITh UCTOYHHU-
KOM CBEICHHI O MEepPEeMEIleHUsIX ero TYJIOBHIIA B IPOCTPAHCTBE, BHITOJHEHHU OTICIBHBIX BUIIOB JIBH)KEHHH,
YacTOTE€ U WHBIX XapaKTEpUCTUKaX JbIXaHWs. [Ipu 3TOM CyIIECTBYIONIME NaTYMKH/CHCTEMBI MMO3BOJISIOT OTIIH-
YHUTh CUTYAIMIO MPEKPALICHHS JIbIXaHUsI, COOTBETCTBYIOIIYIO alTHOD WM MHBIM IPHYMHAM, OT cHa; (3) OBITh HC-
TOYHHUKOM DJIEKTpO3HIe(atorpa)uueckux CUTrHaJIOB, YTO MO3BOJISIET BBISIBISATH «COOBITHS JBMKEHHS KOHEUHO-
crei» [24], oTaMYaTh COCTOSHUS CHA M 0OPCTBOBAHUS IPH OTCYTCTBHHU JBIDKEHUI TYJIOBHIIA U KOHEYHOCTEH.
Taxkast uHpOpMaIHsT MOXKET OBITH TOJIE3HOM JJIsl ONIEPATUBHOIO YIPABIICHHUS ITapaMeTpaMy ITOMEIIEHHUH, B KOTO-
PBIX HAXOIMTCS YEIOBEK.
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BoiBoabl. 1. CucremaTH3upoBaHbl OCHOBHBIE HampaBieHus BiusHus pa3Butus KT Ha mporiecchl mpoek-
TUPOBaHMS, CO3MaHus U ucmoib3oBanusi YO. 2. O00ocHOBaHA Iefieco00pa3HoCcTh Kiaccudpukaruu YO, oTHOCS-
IIUXCSI K TEPPUTOPUHU TOPoJa, C MCIOJIb30BAHUEM BOCHBMH HEPAPXUUECKUX ypoBHEH. 3. OTMEUEHO, YTO paIfo-
HaJBHO pa3indaTh YO 1Mo QyHKIIMOHATFHOMY HA3HAYCHUIO YYACTKOB TEPPUTOPHH, 3JaHUM, TIOMEIICHUN U Ip.
4. TokazaHo, yTo mpu ynpaeieHud YO (B T.4. HHTEIUIEKTYaJIbHOM) MOXKET OBITh IeJIeCO00pa3HbIM HCIIOIb30-
BaTh Pa3IMYHbIC MCTOYHHKM OICPATUBHON W PETPOCHCKTHBHON WH(OpPMAIUHU, CpelcTBa 00pabOTKW/aHAIN3a
910l mHpopMarwn. 5. [IpoaHaTU3UPOBAHBI POJIH, KOTOPHIC MOYKET UTPATh YCIIOBEK B «KOHTYpaX YIIPAaBIICHHS
YO. IIpu 3TOM YeIOBEK OAHOBPEMEHHO MOXKET OBITh YaCThIO OOJICe YeM OIHOrO TAaKOro KOHTYpa.
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