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OmeemcmeeHHbLIL PeOaKmop:
Cyknacsin Acaryp Ajb0epToBHY, KaHIUIAT IKOHOMUIECKIX HayK.
Bamkupckuii rocynapctsenHslil yausepeuteT, POY um. I'B. [Inexanosa

B cocmag peoaxkyuonnoil Konnezuu u op2aHu3ayUOHHO20 KOMUMEMA 6X00ANI:
AradonoB Opwuii AnekceeBHd, JOKTOP MEANIIMHCKHUX HayK,
VYpanbsckuil rocy1apCTBEHHbIN MEAULIMHCKUI YHUBEPCUTET

Baunmena 3unsa BarnzosHa, TOKTOp (DMI0IOTHYECKUX HAYK
Bamknpckuii rocynapCcTBEHHBIN YHUBEPCUTET

Baiirysuna Jlro3a 3akneBHa, KaHAWAAT SKOHOMHYECKUAX HAYK
Bamkupckuii rocy1apCTBEHHbIN YHUBEPCUTET

Banecsn Antor CapKrcoBHY, JOKTOP MEANIIMHCKHUX HayK, podeccop
Bamkupckuii rocynapcTBeHHbIN YHUBEPCUTET

Bacunses @enop IlerpoBud, JOKTOP IOPUANUECKUX HAYK, TOLEHT
Axanemus ynpasnenust MBJI Poccun, unen PAIOH

Bunesckast AnHa BsaecnaBoBHa, KaHIUIAT MEAarOTHUECKUX HAYK, JOIICHT
®OI'BOY BIIO TI'TIM nmenn A.IT. Yexosa

Benpunnckas Enena BacuibeBHa, KaHAWAT XMMUYECKUX HAyK
HanmoHanbHbIN MeAUIIMHCKAN yHUBEpCUTET MMeHH A.A. boromonsiia

lamamosa ['yzanmust AOKaMpoBHA, KAaHANAAT SKOHOMHYECKHX HayK,
Bamkupckuii rocynapcTBeHHbIN YHUBEPCUTET

I'ermanckas Enena BaneHTHHOBHA, JOKTOD MEAArOrnueckux HayK, JOLEHT
MOCKOBCKHI ITeIaroruuecKrii rocyITapCTBEHHBIA YHUBEPCUTET

I'py3unckasa Exarepuna MropeBHa, kaHIuiaT FOPUAXIECKUX HAYK
KyOaHCKmii rocy1apCTBEHHBIN YHUBEPCUTET

I'ymue UrGan AnmneBrd, KaHIUIAT SKOHOMIYIECKIX HAYK
MI'IMO MUJT Poccun

Honros Imutpuii UBaHOBHY, KaHUIAT SKOHOMUYECKUX HAyK
MopnoBckuii rocynapcTBeHHbIH nefarorndeckuii ”HCTUTYT UM. M. E. EBceBbeBa,

3a1<1/1p013 MyHaBI/Ip 3aKI/IeBI/I‘I, KaHAWJaT TCXHUYCCKUX HAYyK
Huctut YT MCHC’KMCHTA, 9KOHOMHKU 1 I/IHHOBaIII/Iﬁ

WBanoBa Huonuna MBaHOBHA, JOKTOP CEJIBCKOXO351IICTBEHHBIXHAYK,
TexHONMOrn4ecKuii IEHTP MO KUBOTHOBOACTBY

Kanyxnna CeTiana AHaTONBEBHA, TOKTOP XUMIYECKHX HAyK
Boponexckuil rocyaapCTBEHHbIN YHUBEPCUTET

KypmanoBa Jlnnust PaminoBra, JOKTOp SKOHOMHUYECKUX HayK, ITpogeccop
Y pumckuii rocynapCTBEeHHBIN aBUATMOHHBIN TEXHUUSCKUI YHUBEPCUTET

Kupaxocsn Cycana ApceHOBHA, KaHAUAT IOPUIMUECKUX HAyK
Ky6anckwuii [ocynapcTBeHHbI YHUBEPCHTET.
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Kupxumbaesa XKymarynps CisiMOEKOBHa, TOKTOP BETEPHHAPHBIX HAYK
Kazaxckuii HarnonanbsHblil ArpapHblil YHUBEpPCUTET

Kosbipesa Onbra AHaToNIbeBHA, KAHIUAAT MTEJATOTMUECKUX HAyK
HoBoky3nenkuii ¢rmman - HHCTHTYT «KeMepoBCKHiA TOCYIapCTBEHHBIN YHUBEPCHTETY

Konomnarkosa Onera MuxaiiioBHa, JOKTOP MEAUIIMHCKIX HAyK
CapatoBcknii TOCyIapCTBEHHBI MEMIIMHCKAN YHUBEPCUTET

MapxoBa Hanexna [ puropseBHa, TOKTOp NeJaroriueckux HayK
Ka3zanckuit rocynapCTBEeHHBIN TEXHUYECKUH YHUBEPCUTET

MyxamaieeBa 3uHdrpa @aHncoBHa, KaHIUIAT COLMOIOTHIECKUX HAyK
POV um. I'B. InexanoBa, baurkupckuil rocyapcTBEHHbI YHUBEPCUTET

ITonomapesa Jlapuca HukonaeBHa, KaHANIAT SKOHOMHYECKHUX HAyK
POV um. I'B. IInexanoBa, bamrkupckuii rocynapcTBEeHHBIH YHHBEPCHTET

[NounBanoB Anexcarap BaaaguMupoBwd, TOKTOp METUIIMHCKIX HAYK
Bopounexckas rocynapcTBeHHast MeauuuHekas akagemus um. H.H. Bypnenko

Ipormn VBan AnekcaHIpOBHY, TOKTOP TEXHUYECKUX HayK
Ilen3eHcKuii rocynapCTBEHHbIN TEXHOJIOTMYECKUI YHUBEPCUTET

Cumonosnu Hanexxna HukonaeBHa, kaHAWAAT ICHXOJIOTMUECKUAX HAyK
MockoBckuii ropoAcKoi yHUBepcUTeT yrpasienust [IpaButenscrsa MOCKBEI

Cumonosnd Huxonaii EBreHbeBHY, TOKTOP MCUXOJOTHYECKUX HAYK
HucruryTa ncuxonorun uM. JI.C. Berorckoro PITY, akanemux PAEH

Cwmupaos I1aBen [enHagbeBHY, KaHIUIAT EJATOTMYECKUX HAYK
TiOMEHCKNH rOCYJapCTBEHHBIN APXUTEKTYPHO - CTPOUTENbHBIN YHUBEPCUTET

CrapueB Aapeii BacunbeBiy, TOKTOp TEXHUUECKUX HAYK
TocynapctBeHHbIi arpapHbiii yHEBEpcUTET CeBEpPHOTO 3aypaibst

Tanaesa 3amdupa PadrcoBHa, TOKTOp Mearorn4ecknx Hayk
HOxHO - ypanbCckuil rocyapCTBEHHBIH YHUBEPCUTET

Professor Dipl. Eng Venelin Terziev, DSc.,PhD, D.Sc. (National Security), D.Sc. (Ec.)
University of Rousse, Bulgaria

XpomuHa CBeiiana MiBaHOBHA, MIKaHTUIAT OMOTOTHYECKHX HayK, TOIICHT
TroMeHCKUI roCyJapCTBEHHBINA ApPXUTEKTYPHO - CTPOUTENbHBIN YHUBEPCUTET

[Iunkuna Enena JleonnnoBHa, JOKTOP COLMOJIOTMYECKUX HAyK
HHctutyT chepbl 00CITy)KMBAHUS U PEIIPHUHIMATEITHCTBA

[nsxoB CranucnaB MuxaiioBnd, JOKTOp (DH3MKO - MATEMATHUECKUX HAYK
CaparoBcKuil rOCyapCTBEHHbIHN TeXHUYEeCKUH yHUBepcuTeT uM. ['arapuna F0.A.

Oposa Kcenust MropeBHa, kKaHAXAAT HCTOPUUYECKHUX HAYK, TOLIEHT
MexIyHapoqHbI HHHOBAIIMOHHKIH yHUBepcuTeT, Codmn.

OcynoB Paxumesta [aqnMbsHOBIY, TOKTOP HCTOPHIECKUX HAYK
Bamkupckuii rocy1apCTBEHHbIN YHUBEPCUTET
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YIK 616.7
Anexcansn I'.K.
KaH/IU/IaT TEXHUYECKHUX HayK, HAy4HBIil COTPY/IHHK,
IOsxHO - Poccuiickuii rocynapcTBeHHbIH onTexandeckuii yausepeurtet (HITH)
nmenu ML.U. [Tnaroa, r. HoBouepkacck, Poccuiickas deneparms
Kyuep A.N
acrnmpanT 3 Kypca
IOsxHO - Poccwiickuii rocynapcTBeHHbIH nonmTexandecknii yausepentet (HITH)
nmenn M.U. ITnarosa, r. HoBouepkacck, Poccuiickas deneparmst
Jembsinos B.B.
CTYJIGHT MarucTparypsl 2 Kypca
1OxHO - Poccuiickuii rocynapcTBeHHSbIH onmTexHiraeckuii yausepeuter (HIT)
nmenu ML.U. [Tnarosa, r. HoBouepkacck, Poccuiickas deneparpist

MOIYJIb "BbIBOJ U30BPAKEHUSA'" TPOT'PAMMHOI'O OBECIIEYEHUSA
WUH®OPMAILIMOHHO - UBMEPUTEJIBHOW CUCTEMBbI
3JIEKTPOUMITEJAHCHOM TOMOT PA®UH BUOJIOrMYECKHUX OFBEKTOB

B [1 - 6] pa3padaTbIBatOTCsI MOIYJIH M COCTABHBIC YACTH MH(OPMALMOHHO - M3MEPUTENBHOM
CHCTEMBI 3JICKTPOMMIICIAHCHOH ToMorpaduu Ouonornyeckux odbektoB (MUC DUT BO). B
HacTosilel paboTe mpuBeleH paspaloTaHHbId MOMY/b "BbIBOn M300pakeHUs", KOTOPBII
TMO3BOJISIET OTOOPAKATh Ha MOHUTOPE MEPCOHATBHOTO KOMITBIOTEpA PE3YJIbTaT PEKOHCTPYKIIMHU U
BH3YaJIM3aLMH TIOJS TIPOBOAMMOCTH BHYTPEHHHX CTPYKTYP OHMOJIOTHHYECKHX OOBEKTOB B BUIE
TOMOrpaduyeckoro cpesa. DkpaHHas (opma mMoayss "BbIBoz M300paKeHus" Mpe/ICTaBIeHa Ha
pucyHke 1.

IporpaMma HarmcaHa C HCIONb30BaHHEM OuOimorek u  (QyHkiwmii makera EIDORS.
Bsaumogzeiicteue ¢ EIDORS peanmsyercsi mytem 3amycka KoHcoibHOH Bepcun Octave u3
LabVIEW. Tlocne 3amycka B Octave B KOHCOJBHOM PEKHME, MO/ PEKOHCTPYKIMHA U
BIByaIIM3alMH TIepesiaeT MHpopMaIms O MyTH K (haiilaM JaHHBIX M BBI3BIBACT *.M Qaiin c
TEKCTOM IPOTPaMMBbI PEKOHCTPYKLMH M BH3YAIM3ALMH PACIPEeIeHHs MO MPOBOJUMOCTH
BHyTpeHHel cTpykTypbl BO. Pesynbrar paboTs! porpaMMbl — ToMOrpadudeckoe H300pakeHie
BHyTpeHHeH cTpykTypsl BO. M300paskenne BRIBOIUTCS B OTACIBLHOM OKHE. [IprMep BBIBOAMMOTO
OKHa IIPEJICTABJIEH Ha PUCYHKE 1.

Pucynok 1 - Dxpannas popma mozyist "Besox m3oopaxenus I10 UHMC DUT
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B pasnbHeliieM HEoOXOMMMO —pean30BaTh [JIAHHBI MOIYIb B BHIC HE3aBHCHMOIO
TPOrpaMMHOTO MOJTYJISI ¢ BO3MOKHOCTB B3ammoeiictaus ¢ makerom EIDORS (o yemotperiio
TOJIK30BATEIIS).

Pabothl BBIMONHSIOTCS B paMkax rpanta Ilpesunenta Poccuiickoit ®eneparmut  yist
TOCY/IapCTBEHHOM TOMIEPKKMA MOJOABIX poccuiickux ydeHsix MK 4856.2015.8. lorosop
Nel4.756.15 - 4856 - MK.

CrnHcoK HCToIb30BAHHOM JINTEPaTyphbl

1 Aleksanyan G.K., Gorbatenko N.I., Tarasov A.D. Development of Hardware - Software
Complex for Electrical Impedance Tomography of Biological Objects. Research Journal of
Applied Sciences. - 2014. - Vol. 9, Issue 12. - P. 1030 - 1033

2 Anekcansin K. Pa3paGortka ycTpoicTBa Ui 3JIEKTPOMMIICJIAHCHOM TOMOTpaduuL.
AKTyaJTbHBIE BOIIPOCHI 00Pa30BaHMs U HAYKU: CO. Hayd. Tp. IO MaTepuaiaM MexayHap. Hayd. -
npaxT. KoH., 30 nek. 2013 r. Tambos, 2014. Y. 8. C. 15 - 16.

3 Anexcans I''K., Kyuep A.U., I'opbarenko H.M., Hryen Manb, Kolonr Yan Ham @owmr.
PazpaboTka MHPOPMALMOHHO - W3MEPHTEIBHOM CHCTEMbI SJICKTPOMMIICIAHCHOW TOMOTpaduu
Guonornyeckux 00beKTOB. BreTHamo - poccuiickas MextyHap. Hayd. koH]., I'TY um. Jle Kyun
Jona, 02 - 03 amp. 2015 1. Te3. moxit. / T'TY um. Jle Kyu Hona. - Xanoit: JIKJ] u3x - Bo, 2015. - C.
52-53

4 Anexcansn I'K., TapacoB AJl., Yan Ham ®onr, Hryen Manp Kbionr. Pa3paGotka
HPOrpaMMHOTO  HPOJYKTa TPEXMEPHOH BU3yaIM3alMM IPOBOIMMOCTH oObekra. Hayka,
00pa3zoBaH¥e, 00IIECTBO: MPOOJIEMBI M TIEPCIIEKTUBBI Pa3BUTHSL: €O. HAyd. Tp. MO MaTephaiam
MexayHap. Hay. - IpakT. KoHd., 31 moms 2015 r. Tam6oB, 2015. 9. 2. C. 13 - 15.

5 Anexcans I K., IIporpamma 00paboTKH pe3yIbTaToB U3MEPEHHI U1 31eKTPOMMIIEJaHCHOM
tomorpadun / T'K. Anekcansn // HoBasi Hayka: OIBIT, Tpajuiik ¥ MHHOBAIMM: MaTepHaIbI
MEKIIyHapOIHOH. Hay4y. - mpakT. KoH}. (Crepauramak, 24.09.2015 r.). - Crepmuramak: PUL]
AMU, 2015.-160 ¢

6 AnexcansH K. Tlporpamma QopmupoBaHHsI OTBENCHMH U 3JIEKTPOUMIIEIAHCHON
ToMmorpadun. OyHraMeHTATbHBIE U IPHAKIIATHBIEC HCCIIEIOBAHMS B COBPEMEHHOM MHpE.: 0. Hayd.
Tp. O MatepuaiaMm MexayHap. Hayd. - pakT. KoH(., 29 cenrsiOpst 2015 r. Cankr - [TerepOypr,
2015.T. 1. C. 67 - 69.

©T K. Anexcans, A.J. Kyuep, B.B. lembsinos - 2016

YK 004.056.52
JI.M. AntexceeB
crynent 5 kypca kapenpst BUT UTA FODY, r. Taranpor, Poccuiickas Oeneparmst
K.H. UBanenko
crynent 5 kypca kapenpsl BUT UTA FODY, r. Taranpor, Poccuiickast @eneparmst
B.H. Youpaiino
crynent 5 kypca kapenpst BUT UTA FODY, r. Taranpor, Poccuiickast deneparmst

CUCTEMBbI KOHTPOJIA U YIIPABJIEHUA JOCTYIIOM

Cucrema koHTposst u ynpasjenusi jocrynom (CKY/I) — coBOKyImHOCTb NPOrpaMMHO -
aMIapaTHbIX TEXHUYECKHX CPE/CTB OE30MACHOCTH, LEIBI0 KOTOPBIX SIBISCTCS OIPAHMYCHHC U
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perucTpaiysi BXoIa - BbIXOJAa OOBEKTOB (JIFOZEH, TPAHCIOpTA) Ha 3aJaHHOM OXpaHAeMOH
TEPPUTOPHH Yepe3 «TOUKH MPOX0oza»: 1BepH, Bopota, KITIT [1].

OcHoBHas 3a1a4a CKY ]I — ynpaneHne JOCTYIOM Ha 3a/IaHHY 0 TEPPUTOPHIO (KOTO ITyCKaTh,
B KaKkoe BpeMs 1 Ha KaKyl0 TEPPUTOPHIO), BKJIIOUAs TAKKE OrpaHMYEHUE JOCTYIA Ha 3a/IaHHYIO
TEPPUTOPHIO M MICHTH(HKALIHIO JINLIA, UIMEFOILEro JOCTYI Ha 3a/IaHHYI0 TEPPUTOPHIO.

JlonosHUTENBHBIE 3a/1a4H, PeliaeMble CUCTEMON KOHTPOJISL U YIIPaBICHHS JI0CTYIIOM:

v’ yuér paboyero BpeMeHH COTPY/IHUKOB;

v' BesieHne 6a3bl IiepcoHana / oceTuTerielt;

v/ MHTErpaiusi ¢ CUCTEMON GE30MaCHOCTH, HAIPHMED:

v’ ¢ cucTeMoii BHIOHAOMIONEH s (JUTsl TIEPEIaul CUCTEME BUICOHAOIIOIEHHS U3BEIICHHIT O
HeoOXOIMMOCTH HayaTh 3aI1Ch, TOBEPHYTH KaMepy VI 3aIACH MOCIICACTBHIT 3ahMKCHPOBAHHOTO
TIOJIO3PHUTEIBHOTO COOBITHSA);

v\ ¢ CHCTeMOIl OXDaHHOH CHTHAIM3AMK, HANPAMEp, JUI OTPAHHYEHUs JIOCTyNa B
MIOMEILIEHNs], CTOAIME HA OXPaHe, WU I aBTOMATUYECKOTO CHSITUSI ¥ TIOCTAHOBKHU TTOMEILICHNH
Ha OXpaHy;

v ¢ CHCTEMOW TOXKApHOH CHTHAIM3AIMK JUIA TIOJYdYeHHs MH(OPMAIMU O COCTOSHHUH
MOYKAapHBIX M3BEIaTeNel, aBTOMATHUYECKOro pa3OIOKMPOBAaHMs ABAKYALMOHHBIX BBIXOOB U
3aKpbIBaHMs IPOTHBOIOKAPHBIX ABEPEH B CITyuae NoxkapHO TpeBor [1].

Cucrema KOHTPOJIS M YIIPABJICHHS IOCTYIIOM MOYKET BKJIFOUATh!

Iperpazknaromue ycrpoiicTsa:

[perpaxnatoime ycrpoiictBa MOTYT YCTAaHABIMBATBCS HA JBEPH:  OJIEKTPO3ALIEIKH,
JIEKTPOMATHUTHBIE 3aMKH, JIEKTPOMEXaHUYECKHIE 3aMKHU. TaroKe MPErpakIaroie yCTpoicTBa
MOTYT YCTAaHAB/IMBATLCA HA MPOXOJax / MPOE3/ax: TyPHUKETHI, IILTIO30BbIC KAaOMHBI, BOPOTa U
nuar6ayMbl, aBBTOMaTHYECKHE JIOPOXKHBIE Oapbephbl.

Hnentuduxarop:

OcCHOBHBIC BapHaHTHI HCIIOJNHEHUS — CMapT - KapTa, Openok, MeTka. SIBisercss 0a30BbIM
9JIEMEHTOM CHCTEMbl KOHTPOJISL JIOCTYNa, TaK KaK XPaHUT KOJ, KOTOPBIA CIY>KMT JUIst
omnpezienieHust npaB  (MICHTH(UKALMK) BIafenblia. JTo MoXxer Obith Touch memory,
OeckoHTakTHast kapra (Harpumep, RFID - merka), mim ycTapeBarolyii TUIT KapT ¢ MarHUTHOM
noJI0coi. B kauecTBe nieHTH(HUKATOpa MOXKET BBICTYIIATh TaK K€ KOJI, BBOAUMBII Ha KJIaBHaType,
a TaKKe OT/ENbHbIE OMOMETPUYECKHE NPU3HAKM YeIOBEKa — OTIEYAaTOK IayIbld, PUCYHOK
CeTYaTKU WM PAJTy’KHON 000JIOUKH I71a3a, TPEXMEPHOE n300pakeHue jmua [2, ctp. 6].

Konrponep:

ABTOHOMHBIH KOHTPOJIIEP - ATO SAPO CHCTEMbI: UMEHHO KOHTPOJLIEP ONPE/IEIISeT, POITyCTHTh
WM HET BIIAJICNblA MICHTH(UKATOPA B JBEPb, OCKOJIBKY XPAHUT KOIbI HACHTH(UKATOPOB CO
CITMCKOM TIPaB JIOCTYIA KKIOTO M3 HUX B COOCTBEHHOW sHeproHesaBucuMmoil mamstu. Korma
YEJIOBEK TPEIbSBIACT (IIOAHOCHUT K CUMTHIBAIOIIEMY YCTPOHCTBY) MACHTH(UKATOP, CUUTAHHBIH
U3 HETo KOJI CPAaBHHBACTCS C XPAHAIIMCS B 0a3€, Ha OCHOBAHHH Yero IIPHHIMACTCS PEIIeHHe 00
OTKPBITHH JIBEPH.

CuutbIBaTeIb:

D10 yCTPOWUCTBO, KOTOPOE MONydaeT (CUMTBIBACT) KOJ WICHTHU(HKATOpA M NEepelacT ero B
KOHTPOJIIE.

Cdepbl npUMEHEHHUs CHCTEM KOHTPOJISL M YTIPaBJICHHUS 10CTYIIOM:

O OUChI KOMITAHUH, OU3HEC - LICHTPBI;
0aHKOBCKHE OpraHH3aliH,;
yupexienus oopasoBanus (IIKoIbL, BY3er);

TPOMBIILICHHBIC TPESAIPHUSTHS,
OXpaHseMble TEPPUTOPHN;

O O O O



QABTOCTOSTHKH, ITAPKOBKH;
MecTa [poes3/ia aBTOTPAaHCIIOPTa;

YacCTHBIC JIOMA, JKIJIbIC KOMILICKCHI;

TOCTHHHILIBL;

OOLLIECTBEHHBIE YUPEXKACHNUS (CIOPTKOMILIEKCHI, My3eH, METPONOIUTEH 1 1p.) [1].

O O O O O

CrnimcoK UCToIb30BAHHOI TUTEpaTyphbI:
1. Cucrema KOHTPOJIS MW YNpaBeHHS JOCTYNOM [ONeKTpoHHbIH pecypc]: Pexum
nocryna:https: / ru.wikipedia.org / wiki / CricteMa _ KOHTpOIISI M YIIpaBIICHUS _ JIOCTYTIOM
2. AnekceeB JIM., Kyruik H.A. // Buomerpuueckue cuctemsl ayTeHTu(ukauuu // B
cOOpHHUKe: 3aKOHOMEPHOCTH U TEHJICHIIMH PA3BHTHSI HAYKH B COBpeMeHHOM ooiectse. U.2, 2016.
C.6-7.
© JI.M. Anexkcees, K.H. anenko, B.H. Youpaiiio, 2016

YK 004.056.53
AmntHmnosa JLA.
cTyzieHT 3 Kypea (haKyapTeTa HHPOPMAIMOHHBIX TEXHOIOTUIA
ArTaiickuii TOCyIapCTBEHHBIN TexHmdeckuii yausepcuteT uM. V.M TTomyHosa
r.bapuayn, Anraiickuii kpait, Poccuiickas deneparms
Bopucos A.Il
K.T.H., IOLEHT
Anraiickuii rocy 1apcTBeHHbII TexHUueckuii yHuBepeuteT uM. .M. TTomsyHosa
r.bapHayn, Anraiickuii kpait, Poccriickas deneparmst

NPUMEHEHHUE ®3 N152 - ®3 "O IEPCOHAJIbHBIX JIAHHBIX" B CHCTEMAX
«YMHOM MAPKOBKI»

VHTepHeT Bemiedl MNpOAO/DKAeT aKTHBHO PA3BHBATHCS BO MHOTMX OTPACIsIX: JIOTHCTHKA,
CEIIbCKOE XO3SICTBO, MAPKETHHT, 3APABOOXPAHEHUE U TaK Jajee. DTU TEXHOJIOTHH HE OOOLLIH
CTOPOHOI U TPAHCTIOPT: "YMHBIMH'' CTAHOBSITCSI HE TOJILKO aBTOMOOWMIIH, HO M TAPKOBKH.

OnHOll M3 HacylIHBIX [POONEM B KPYIHBIX TIOPOJAX SIBISETCS IOCTOSHHO pAcTyILee
KOJIMYECTBO ~ABTOMOOMIIBHOTO TPAHCIIOpPTa. XaoTHYeCKas IapKOBKA MAIMH 3aTpyIHseT
JIBIDKEHHE Ha YIUL@AX, IOPOH co31aBast aBapuiiHble CUTyaly. BoguTeny TpaHCIOpTHBIX CPEACTB
B CBOIO OYepeib TPaTAT MHOTO BPEMEHH Ha TOWCK CBOOOJHBIX TAPKOMECT M CTOSHOK. s
YHOPSIIOUMBAHKS 3TUX IPOLIECCOB BO MHOTMX IOPOJAX MHPA YCIEIIHO NMPUMEHSETCS CHCTeMa
«YMHBIX MTApKOBOKY.

«YMHAas TApKOBKa) MPEACTABIISIET COOOH MPOrpaMMHO - alIapaTHOE PELICHHE, TIO3BOJISIOIIEE
co0upaTh, aHATM3UPOBATb U MPEIOCTABIIITH B II0JIb30BAHUE BOAUTEIIM UH(OPMALIHIO O HATTHIUU
CBOOOJIHBIX MAPKOMECT Ha CTOSIHKAX M MapKOBKaX Kak OOPTOBOM CHCTEME aBTOMOOWIIS, TaK U Ha
9KpaHe cMapT(hOHa, KOMMYHATLHBIM CITY>k0aM — 00 MHTEHCHBHOCTH 3KCILTYaTalluy IapKOBOYHBIX
momaseil 1 (popMUpOBaHUE JOITOCPOUHOM CTPaTeruy MO OCHAIIEHUIO TOpOJia MapKOBKAMH U
CTOSIHKAMH, TIOJIMIIMY — O HAPYIICHUSX MPABIII MapKOBKU aBTOMOOMIIEH, a Takke COXpaHEHHEe
BHJIEO - U (POTOZIOKA3ATEIBCTB VTSl BBIIAYN ITPADHBIX KBUTAHIIHIA.

IToBcemecTHOE BHEAPEHUE CUCTEMBI CIIOCOOHO PEIIMTh MPOOJIEMy C IOMCKOM ITapKOBOYHBIX
MECT U CHU3UTb TPAHCIIOPTHYIO HArPy3Ky.



TpuHimn paboTel «yMHOW MApKOBKM» cliedyroiuii. Ha BXome B cUCTeMy YMHOW CTOSHKH
YCTAHOBIIEH '"Ne)Kauwii TOJMIEUCKUH'", HEOOXOIMMBINA T CHIDKEHMS CKOPOCTH MAlIWHBI, a
TAaKKe MAarHUTHBIA JETEKTOpP, PErMCTPHPYIONMI HATMUME MAIIMHBL 3aTeM IENaeTcsi CHUMOK
rOCyJJapCTBEHHOI0 HOoMepa. [Ipy 3TOM Kamepa II0/CBEUMBACT HMH(MPAKPACHBIM CBETOM
(HEBMMMBIM YEJIOBEYECKOMY IJIa3y) HOMEp, a 3aTeM JelaeT €ro CHUMOK. M3o0paxeHue
anamsupyercst o OCR - rtexnomormn (Optical Character Recognition — onrtuyeckoe
pacrio3HaBaHHe TEKCTa). JTOT HOMEp 3alMchiBaeTcss M cBepsieTcs ¢ 0a3oi MaHHbIX. Taroke
PEruCTPUPYIOTCS U APYTHE IaHHbIE: JIaTa M BPeMsl, apeH]lyeMOe MECTO Ha CTOSIHKE 1 (poTorpadmst
BOJIUTEJIS.

Iocne ToOro, kak aBTOMOOWIb TIONAIACT BHYTPh CTOSHKHM, CHCTEMa OTBOJIMT MAlllMHE
MapKOBOUHOE MecTo. Kakoe IapkoBOYHOE MeCTO Ha CTOSHKE MMeeT (OTOJATuHK,
OIPEISIISTIONIHI, 3aHITO MECTO WM HET, U CBETOBYIO MHIMKaImi0. DoToqaTunky obecreunBaet
cucTeMy HHOpMAaIel O TOM, CKOJBKO MECT Ha CTOSHKE CBOOOJHO M IJI€ OHM PACIIOJIOXKEHBI.
Han OTBeieHHBIM JUIsl CTOSIHKM TAPKOBOYHBIM MECTOM BKJIFOYAETCS CBETOBAS HMHIMKALMSA W
CcHCTEMa JIaeT BOUTENO 1M(POBOI MACHTH(HUKATOP MTAPKOBOYHOTO MECTA, YTOObI IOMOYb HAUTH
ero. MarvHa J1ocTaBisiercsl Ha MapkoBOYHOE MECTO, M (pOTOAATUNK PErHCTPUPYET HOSBJICHHE B
SYEHKe MAIIMHBI, YBEIOMIISA CHCTEMY DPACHpENENCHHs MAIIMH, KOTOpas TacHUT CBETOBOM
HHJIMKATOP Ha/l ITapKOBOYHBIM MECTOM.

YCTaHOBUB Ha CTOSHKY TPAaHCIIOPTHOE CPEJICTBO, BOIMTENb YXOJIMT o jenam. Korma ox
BO3BpAllACTCs ¥ 3a0UpaeT MAIIMHY, JaTYHKH CUTHATM3UPYIOT, YTO MECTO OCBOOOAMIIOCK. 3aTeM
(pPOBOH KO MOMOTAeT BJIAJCIbIYy HAWTH JOPOTY K BBIXOJY, i€ TOCYAApPCTBEHHBIH HOMEp
CHOBA CKaHMPYETCA M paclo3HaeTcs. Bblumcisercs U 3aHOCHTCS B XKypHAl BpeMs HMapKOBKU.
ABTOMaTHYecKH Ha TabJ0 BBICBEUMBACTCS IUIATa 3a TMApKOBKy. /I TeX, KTO OCyIIeCTBISIET
HPEJIOIUIATY 3a MapKOBKY, MPEJIIONAraeTcsi CHCTEMa aBTOMATHYECKHX TUIATeKEH.

Hcxons w3 BbIIIECKAa3aHHOTO, HEOOXOAMMO OOpaTUTh BHHMAHWE Ha ITyHKT O ''cHUMKe"
TOCYJapCTBEHHOTO PETHCTPAIIOHHOTO HOMEPA, a TAKKE BO3MOXKHAS 3aIUCh JAPYTHX CBEICHUIN 00
aBromobwie u ero Bruanenbie. Vexoms w3 ompenenenust D3152, mobas unbopmarmws,
OTHOCSIIIAACS K IPSAMO MIIM KOCBEHHO ONpEICIICHHOMY WM ONPEJIEIsIeMOMY (PU3HUYECKOMY JIULLY
(CyOBEKTY TIepCOHANBHBIX JIAHHBIX) - SBJISCTCS NEPCOHATBHBIME JAHHBIMHL.

Tepedpasupyst ornpeneneHne, MOXXHO CKa3aTh, YTO IO MEPCOHAIBHBIM JAHHBIM MOYKHO
WICHTU(QUIMPOBATE (ONPENENTh) CYOBeKTa 3THX JIAHHBIX. PacCMOTpUM CHTYallMIO C CaMOro
TIPOCTOTO.

Ilpu BBE3nE aBTOMOOWSIS HAa IAPKOBKY CUHTBHIBACTCS /MOMLKO €0 TOCYIapCTBEHHBIA
PErHCTPALMOHHBI HOMEp (HArpuMep, Ul OTCIICKMBAHWS BPEMEHN NPEObIBAHUS WM JPYTHX
cutyarmii). CHCTEeMe HEU3BECTHO HIYEr0, KPOME 3TOr0 HOMEpa, a y3HaTh BIIajeiblia 0 HOMEPY
MaIlMHBI MOJKHO TOJIBKO Yepe3 KaKyIo - MO0 yKe Beylytocs 0asy JaHHbIX. ['ocynapcTBeHHBIH
PErHCTPALOHHbII HOMEP - 3TO CPEZICTBO CHTU(HKAIINN aBTOMOOWIIA, a HE YeIOBeKa.

Cr. 3 ®enepaibHOro 3aKoHa TakKe BBOIUT MOHATHE 00C3TMUMBAHISI TIEPCOHABHBIX TAHHBIX,
KOTOpOE BKIIFOYAET B ce0si JICHCTBUS, B PE3ysbTaTe KOTOPBIX CTAHOBUTCS HEBOMOXHBIM 0Oe3
HCIOJB30BAHUS JIOTOJIHUTENBHON MH(OpMAIY ONpPEeaenTh NPUHAIEKHOCTD TIEPCOHAIBHBIX
JIaHHBIX KOHKPETHOMY CYOBEKTY MEpPCOHAIBHBIX JaHHBIX. CaM 1Mo cebe HOMEp TPAHCIIOPTHOIO
cpezicTBa 0e3 yKa3aHWsl CBEICHHUN O €ro BIaieiblie, sSBISIeTCs nHpOpMAaLHel 003 IIeHHOMN, TO
ecTb HaboOp 1Mdp HeNmb3s NPU3HATh NMEPCOHATBPHOM HMH(OpMaImeil (OTCYTCTBYET KIIFOUEBOH
npu3Hak [1JIH - BO3MOXXHOCTB TI0 HUM HJICHTHU(HIMPOBATH (OMpPEICNTh) CYyOBEKTa), TO3TOMY
coracue He 00padoTky [1]{H He Hy>KHO.

[pyras cuTyarys - apKoBKa, HAPUMEp, HAXOAUTCS B JKHJIOM JIOME U €€ IOJIb30BaTelH, 110
Ooyblell 4YacTW, ITIOCTOSIHHBIC, M MpPU BbE3e HEOOXOIWMMO IIPH CUUTHIBAHHM HOMEpa
ACCOLMMPOBATh MAIIMHY C KOHKPETHBIM 4eJIOBEKOM. ECin mpu nepBOHAYabHOM perucTpalyu

10



HoMepa 3anpatmaercs xoms obi DO coOcTBeHHNKA, KOTOpbIe HECOMHEHHO siByisitotest [1/1H, a
3HAUUT MOXKET OBITh WICMOJIb30BaHA TOJIBKO C COTVIACHSI CYOBEKTA MEPCOHANBHBIX JTAHHBIX HA
00paboOTKy ero MepcoHaIbHBIX JaHHBIX. Jlake ecmu JaHHbIe OyayT OO€3IMUMBATHCS, TaKOe
coryiackie HeoOXO MO, TaK KaK 00E3TMUMBAHUE TaK e SIBIISICTCS] 00PaOOTKOM.

Tostomy coracrie Ha 0OpabOTKY TEPCOHANBHBIX JTAHHBIX B CHCTEMaX «yMHOM IMapKOBKI
HeoOXommMo Toibko Tipu npuBsizke PO coOCTBEHHMKA C HOMEPOM €ro TPaHCIIOPTHOTO
cperncTaa.

CrnmcoK HenoIb30BAHHBIX HCTOYHUKOB

1. ®enepanbblii 3akoH "O nepcoHanbHbIX AaHHBIX'": [ [Ipunst [oc. dymoii 27 wmomns 2006
roJia, ¢ U3MEHEHUSIMH C JIOTIOJIHEHUSIMU 10 cocTostHMIo Ha 18 centsiopst 2016 1. ] / Cobpanue
3axkoHozarenbeTa PO. - 2006.

2. MexnyHaponusiii  ¢opym Texuonorun besomacHoctn  [DneKTpoHHBIH — pecypc]
BecnpoBo/IHbIE TEXHONOTMM B OpraHM3aliM YMHBIX TapkoBoK / Kucmipm O. — DNeKTpoH.
TekcToBbIe JaH. - 2015. - pexxum focryna: http: / www.secuteck.ru / articles2 / sys _ ogr _ dost /
besprovodnye - tehnologii - v - organizatsii - umnyh - parkovok / , cBoOOHBII1. (OITyOIMKOBAHO B
sxypHaiie "Crucrembl Oe3omacHocTH'")

3. Spark [OnexrponHnslii pecypce] : SIBmnsiercs i HoMep TeneoHa NePCOHATBLHBIMU JAHHBIMK?
/ Cunomnonu [1, — DrekTpoH. TeKCToBbIe JiaH. - 2015. - pexxum joctyna: https: // spark.ru / startup /
targetsms / blog / 13241 / yavlyaetsya - li - nomer - telefona - personalnimi - dannimi, cBOOO/HBIA.
// IOMOIIb B PaCcCyKICHUSIX, 5 HE YBEPEHa, UTO HY)KHO 3TO YKa3bIBaTh

4. MHckycctBo yrpaBnieHuss HMH(OPMAIMOHHOH O€301aCHOCTBIO [DNIEKTPOHHBIN pecype] :
TocynapcTBeHHBII HOMEp aBTOTPAHCHOPTA - OTHOCHTCS JIM K MEPCOHATBHBIM JaHHbIM? / 777 —
OnekTpoH. TekcToBble JaH. - 2012. - pexum mgocryma: http: // is027000.ru / forum /
1348323107713 / 245660279, cBOOOIHBIIA.

© Anrumosa JLA., bopucos AL, 2016
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P.C. AxmeTiunH
K.T.H., IOIEHT Kadeapbl « DMEKTPOIHEPTeTHKA U ANEKTPOTEXHUKA
Ha6epexnouemauncknii mHCTHTYT ((rumarn) KID)OY
A.®. AHuyrosa
CcTapLMii rpenoaBatesb kKadeapbl « AMEeKTPOIHEPreTUKa U AIIeKTPOTEXHUKA
HabepexuouenuuHckuii uHCTUTYT (rmman) KDY
9.M.Cadpuyimn
CTYZEHT 4 Kypca OT/IeIeHHUs]
«H(popMaIMOHHbIE TEXHOJIOTHH U SHEPTETHIECKHE CHCTEMBD)
HabepexxuouenuuHckuii uHCTUTYT (rmman) K(IH DY
1. HaGepexusie Yenrsl, Poccuiickas Oeneparmst

ABTOMATHUYECKWI BBOJI PE3EPBA C PA3I'PY3KOM

AnHOTanusA
Ipennaraercs BapuanT noxiouenus nonctaHuuu (IIC) na pe3epBHBIM MCTOYHUK
HIEKTPOCHAOKEHNS TIPH OTKIIOYEHHH OCHOBHOTO MCTOYHMKA HIEKTPOCHAOKEHHS 1o 2 -
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oii BbICOKOBOJIbTHOM JinHKUHU (2BJI) Hanpsokennem 110 kB ¢ npeaBaputenbHON pasrpy3Koi
[1C B cBs3M ¢ AMMUTUPOBAHUEM MOIIHOCTH PE3EPBHOIO HCTOYHUKA.

Kirouessie cioBa

JIuHns snekTponepeiadr, MOACTAHIMS, TPAHCHOPMATOPHI, BBIKIIIOYATENH.

Baenenue

B npakTrke 3KcIuTyaTanun 3J1eKTpooOopyI0BaHUS U CEeTEH He Pe/IKU Cilydau, Korja Ha
MOJICTAHIIMM ~ YCTAHOBJIEHBI TpaHC(OpMATOphl PAa3HOW MOIIHOCTH, IIPU 3TOM Ha
JBYXTpaHC(HOPMaTOPHON MOACTAHIIMK HEOOXOAUMO BHEAPEHHE CIEIHAIbHON aBTOMATHKA
BKJIFOYCHHS WIIM OTKJIFOUCHUS YaCTH HArpy3KU TPH MEPEKIFOUYCHUH UX Ha TOT WIJIM MHOU
Tpancdopmarop. My koraa BTOpoil HCTOUHUK HIIEKTPOCHA0KEHHUS TTOICTAHIIMH O JTMHUH
JJIEKTpONepead  MMEeT  OrPaHHYeHHE  MOLIHOCTH  OTHOCHTENIbHO  JIMHUM
9JIEKTPOIIEPEIaull OCHOBHOTO HOPMAJBHOTO 3JIEKTPOCHAOKEHHS MOACTAHIIMU ¢ OOJIBIIAM
CEYEHHEM IIPOBOJIA.

B otmx cinywasx [npM OTKIIOYEHHM JIMHUM — 3JIEKTpoliepeadyd  OCHOBHOTO
JNIEKTPOCHAOKEHU  WJIM  CHWJIOBOTO  TpaHcdopmaropa  OONbIION  MOILIHOCTH
NpelycCMaTpUBaeTCs pasrpy3ka IOJCTAHIMU 110 MOILIHOCTH /IO JHMMHTHPOBAHHON
MOIIIHOCTH Harpy3KH ¢ IIOMOLIbIO BHEJPECHUS HA MOJCTAHIMU CIICHUAIbHONW aBTOMATHKH U
B JaJbHEUIIEM BKJIKOYCHUS BBIKIHOUATENS PE3CPBHOM JIMHUM DJICKTPONEpeaudl Win
TpaHcdopMaTopa MEHbIIEH MOIHOCTH.

OcHoBHBIE TpeOOBaHMS K BHEIPCHUIO CIEHUANIbHOW aBTOMAaTHKH  SIBJISETCS
OecriepeOoiiHOe AIEKTPOCHAOKEHNE OTIEPATHBHBIX LIENeH MOJCTAHIMHU, YTO 00eCeYnBacT
BHE/IPEHHE YCTPOMCTB OecrepeOOiHOr0 MUTaHMs C HCIIOIb30BAaHUEM AKKyMYISITOPHBIX
Oarapeil. Mcrnonb3oBaHue OOJEr4eHHBIX YCTPOWCTB M BBIKJIIOYATENECH, MeHee
9HEeproeMkux cxeM. K OCHOBHBIM TpeOOBaHHMSAM TaKKe OTHOCHUTCS HaEXKHas cXxema
paboThl OTKIIOYEHHS (UIACPOB HEOTBETCTBEHHBIX IOTPEOUTENCH W BO3BpAT CXEMBI
JNIEKTPOCHAOKEHHS TOJICTAHIIMK TP BOCCTAHOBICHUM HAMPSDKEHUS HOPMAILHOTO
9JIEKTPOCHA0KEHUSI TOICTAHIINH.

Vmest cucTeMBI OCHOBHOTO M PE3EPBHOTO  DJIEKTPOCHAOKEHHMS, IMHUTAIOIINX
JNIEKTPUYECKYIO  ITIOJCTAHINIO, W HEBO3MOXKHOCTH HX TapajuiebHOH  padoTHl,
MIPE/ICTABIIACTCS BOSMOXHBIM TOJIBKO aBTOMaTH4ecku nepexntodenne I1IC ¢ ocHoBHOTo Ha
pE3epBHBIC  CHUCTEMBI  3JIEKTPOCHAOKEHUSI C  IMPEABAPUTEIBHBIM  OTKIIOYCHHEM
HEOTBETCTBEHHOM  Harpy3ku mnoacraHiuu  (morpedbutens III  xareropum). U
BoccTaHoBiieHUe cxeMbl [1C npu MosBICHUH HANPSHKEHHS OCHOBHOTO 3JIEKTPOCHA0KEHUSL.

Hwxe nmpuBoauTcs peanusalis TEXHUYECKOTO pelieHus Ha nojacraHuuu ¢ ABP Ha
JMHEHHBIX BBIKJIIOUATENAX.

Ha puc.1. npuBenena cxema snekrpornuranus [1C 110 / 6 kB 2x25 MBA HacocHO#
cranuuy. HopmanbHoe sJekTpocHaOkeHne cyMMmapHOW MoiHocTeio S; = 40 MBA
OCYIIECTBJIAETCS OT OCHOBHOWM cucreMbl muranus no 1BJI [1, c.55], a pesepsHoe
ANIEKTPOCHAOkKEeHHE BO3MOKHO 10 2BJI, HO orpannyeHHO# MouHOCThIO He Oonee S; = 30
MBA.

HacrosiiuM  nipejyiaraercst BapuaHT mnepekiaroueHust Harpy3ku [IC Ha pesepBHYIO
cucTeMy aJektpocHatkenus mo 2BJI ¢ mpeaBaputensHOil pasrpyskoii [IC Ha MOIIHOCTH
10 MBA.
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Pucynok 1. Cxema anexrpornmranms [1C 110/ 6 kB 2x25 MBA nacocHoii craHimin

IpenBapuTenbHO OTKIIFOUaEMast MOIHOCTb PaBHA:

AS=S,-S,=10 MBA.

IMocne yero Bo3moxker nepexox [1C ¢ ocHoBHOrO ncrounuka snekrpocHadxenus [1C no 1BJI
Ha pe3epBHoe ekTpocHabkenune 1o 2BJ1 oneparrBHbIM niepconaioM wim ABP.

Ha puc.2 u 3 u3o0pakeHa cxemMa aBTOMATHKH M YTIPABJICHHUS HA ONEPATHBHOM TIOCTOSHHOM
Hanpspkennn [2,¢.25]. Tlpu obecrouennu Ha mozctanimu mwmH 110 kB u 6kB B pesynbrare
OTKJIIOUSHHS] HOPMAJIBHOTO peskuMa rurannst 1o 1BJI xonTakTs! pene Hanpspkenus 1KV, 3KV,
4KV B e tpancdopmaropos Hanpspkerust 1TV, 3TV, 4TV GyayT 3aMKHYTHI 1 BKITIOYAT perie
npomesxyroudoe — 1KL. HopManeHO OTKpBITBIE KOHTaKThI IpoMexyToyHoro pene 1KL
BKJIIOYATCS, TEM CaMbIM IPOMU30MIET OTKIIIOYEHHE BBIKIIOYATENIe HEOTBETCTBEHHBIX (UIEpOB
3Q,4Q, 5Q, 6Q ¢ Harpy3kam# - S, S4, Ss, Se, KOTOpBIE B cymMMme Oosee 10 MBA.

(S3+S4+Sst+Sg) > AS=10 MBA.

Pucynok 2. Cxema aBTOMATUKH U yTIpaBJICHUS
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[locne vero 3ambikatoTest OTKpbIThIe KOHTaKThl KCA3 mpuBooB Beikimtouareneit 3Q, 4Q, 5Q,
6Q, urto sBistercst paspemierneM Ha ABP, T.e. Ha orkimodenue Bbikmodarens 1Q (puc.2) n
BKJIIOUEHHsI BbIKTIouarens 2Q 3a cuer BKIOUeHus mpoMexcytoutoro pene 2KL. ABP paboraer
TIPH HECOOTBETCTBHM: NIPH HAIMYMK padodero HanpspkeHust Ha 2BJ1 u orcyrersim Ha 1BJI, 4ro
MH(OPMHUpPYETCs MOJIOKEHUEM KOHTAKTOB perne Hanpspkenuit 1KV u 2KV, noakimroueHHbIX Ha
TpaHchopMaTopbl Hanpsbkerust cootBerctBeHHO 1TV u 2TV. [lanee cpaboTtaet MpoMeKyTOIHOS
penre 2K, mepBbIM KOHTaKTOM KOTOPOTO OyJeT MojiaHa KOMaH/Ia Ha OTKITIOUEHHE BBIKITFOYATEIIsT
1Q =a 1 BJI, 0CHOBHOI1 CHCTEMBI MEKTPOCHAOKEHHS. 32 CYET HOPMAJIBHO 3aMKHYTOTO KOHTAKTa
KCA1l mnpuBoma otTkimroueHHOro BbIKMouaressi 1Q u BTOporo KoHTakTHOro pene 2KL2
TIPOM30M/IET BKITIOUEHNE BRIKITFOUaTerst 2QQ pe3epBHOM CHCTeMBI areKTpocHabkeHwst 1o 2BJL.

Pucynok 3. Cxema aBTOMaTHKI

Ha puc.3. npuBenieHa cxema Bo3Bpara CXeMbl B HOPMIbHBIA PEXUM pabOThI BBIKITIOUATENCH
1Q u 2Q npu nosiBIeHNN HanpsDkeHUs Ha 1BJI, 0CHOBHO# CHCTEMBI ANIEKTPOCHAOKEHHS, TO €CTh
BO3BpaT HOpMaIbHOTO pexkumMa ruranust [1C o 1BJL

TIpu mosiBnerny Hanpsbkenust Ha 1 BJI, HopMasbHOTO peskiMa anekTpocHatkenust [1C, pene
Hanpspkerust 1KV ot tpanchopmaropa sHanpspkennst 1 TV va 1BJI rmount pene Bpemern 1KT.
Ilo ucreyennu ycraBku onpeaeneHHol Beiiepxku BpeMmenn kKoHTakT 1KT1, pene pemenn 1KT,
BKJIFOUaeT npomexxyrouHoe pesnie 3KL, kotopslif cBonm nepsbiM KoHTakToM 3KL1 naeT komanmy
Ha OTKIIOYEHHE BBIKMIOUaTenst 2(Q OT pe3epBHOM CHCTEMBI ANIEKTPOCHAOKeHWs.. BTopbmM
koHtaktoM 3KL2 Oyzer naHa KOMaHIa Ha BKIFOYEHHE BBIKIOYaTeNss 1QQ OCHOBHOH CHCTEMbI
anexTpocHadkenus. B atoit nermm kontaktel KCA npusoza Beikmouaresns 2Q OyyT 3aMKHYTHI
no (axry orimoueHus Bbikmodarens 2Q. IMapamensHas paboTa JBYX pasHBIX CHCTEM
OCHOBHOT'O ¥ PE3ePBHOI0 JIeKTpocHaOXeHw s, CThIKytomuxcs Ha [1C, Beikmodaresivu 1Q u 2Q
110 TEXHMYECKNM TPUYUHAM TIpU3HAETCs HeBo3MOKHOM. [locie mepeBona I1C Ha HOpMAaBHBIH
pexum rtanust o 1BJI BKimrouaroT pekie OTKITFOUeHHbIE HArPY3KU S;, Sy, Ss 1 Se.

3aximoueHue

Tpemwoxkena cxema nepexmoueHnst [IC Ha pesepBHOE MEKTPOCHAOMKEHHE, KOTOPOE MMEET
OrpaHHYEHHE M0 MOIHOCTH, C MPEeIBAPUTENIBHON Pa3rpy3Koi 1O HOPMHPOBAHHON MOIIHOCTU
PE3epBHOTO ITUTAHMSL.
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NCCIIEJOBAHUE HOPM BE3OITACHOCTH B CETAX WI - FITOPOJA
KYMEPTAY

C KkaxmpIM THEM B MHUpE YBENMUMBACTCS UYHCIO OECIUIATHBIX XOT - CIOTOB, C TIOMOIIBIO
KOTOPBIX MOXKHO HOJIy9HTh OCCIUIATHBII IOCTYTI K TI00AbHOM cetit MHTepHeT. B ommix Mectax
TIOJTKITFOYECHIE MOXKET OCYIIECTBIATHCS CAMOCTOSITENTHHO B ABTOMATHUECKOM PEXUME, B JIPYTHX
VTS TIOKJTIOYSHUST HEOOXOIMMO TOMPOCUTh KapTOUKy JIOCTYIa ¢ TApOoJieM Y TIepCOHAA HIIH
nonyunth ux Mo CMC, BBenst HoMep TerehoHa, U JaKe TPOCTO MecTa OONBIIOrO CKOTLICHHS
JIOZIEH B ropofe.

AKTYaIbHOCTBIO JJAHHOTO UCCIIEIOBAHMS SIBIISIETCS CTPEMIICHHE OOIIECTBA K MHPOPMALIMOHHON
0€30IMacHOCTH, a MMEHHO 3amuThl Wi - Fi cetm or MoOIIeHHMYecTBA M HE3aKOHHOTO
TIPOHUKHOBEHHSL.

OcHoBHO 3anmToii 1octyna B ViaTepHer ciysxut napomu. [Ipu 3ToM He nmeer 3HaueHns, rie
TOYKA JIOCTYTIA PACTIONIOKEHA, B OOIIECTBEHHOM MECTE MITA B YaCTHOM CeKkTope. M3HauanbHo B Wi
- Fi cersx He ObUIO TpEIyCMOTPEHO 00s3aTENBbHOE IMIM(POBAHHE TEpeaBaeMbIX JAHHBIX B
OOIIECTBEHHBIX MecTax. B HacTosiiee BpeMs Bce Yallie TOUKH HCTONB3YEOT MIH(PBL, HO ¥ OHU He
SBISTFOTCSL OC30MACHBIMH, IOCKOJIBKY HCIOJB3YIOT MPOCTYH0 KOMOHHALIO, KOTOPYH JIETKO
MOYKHO TOI00paTh.

PaccMoTpiM oTpHIaTENbHBIE CTOPOHBI OCTYIHBIX TowgeK Wi - Fi.

Jlst movicka ¢iabo 3anMIEHHBIX (JIETKHe TIApoJI) MM BOBCE He 3alviIéHHble Todek Wi - Fi
ucrons3oBaiack nporpamma WiFi Map [2]. TlomydeHHsle naHHbIe GHKCHPOBATH Ha BUPTYATLHON

KapTe (pucyHok 1).



Pucynok 1. Touxu oocmynnozo Wi - Fi ¢ 2. Kymepmay
Tposens ananus, O6bu10 0OHapyskeHo 100 nerkonocrynubix Touek Wi - Fi cetn. 90 % u3 Hux
HaXOWIICh B LEHTPAIGHOM paioHe ropoga u 10 % pacrnonaraimmch Ha OKpanHe ropona. B

Ta6J'II/IIIe 1 3aHECEHBI TIOJTYYCHHBIC JTAHHBIC.

Tabmma 1. [lanasre nporpamver WiFi Map

Cetn Wi - Fi JlomariHue cetu Oorme ceti Bcero
OTKpBITBIE 26 14 40
3akperteie | 39 (13 HuX 15 Menstror maponb) | 21 (13 Hux 10 MersttoT maposs) | 60

Bcero 65 35 100

Bruto ycranosineno, uro u3 100 oOHapyKeHHBIX TOUEK, 35 SBILIOTCS OOIIECTBEHHBIMH; 65
TOYEK — 3TO 00bI4HbIe JomanHue Touk Wi - Fi; 40 u3 100 Touek He comepykanu naponu; u3 60
3aKPBITHIX, 25 PEryJIsIPHO MEHSIOT apOJIH.

OpHO¥ U3 TIaBHBIX MPOOJIeM JIOCTYIHBIX ceTel sBistercst To, uTo 80 % HaiieHHBIX TOUeK He
HMEIOT (DHIIBTPOB, OIPAHUYMBAIOIIHMX JOCTYII K BPEIIOHOCHBIM CaifTaM.

Kak BuIHO U3 TaOmuipl 1 OCHOBHYIO YacTh COCTABIISIOT JJOMAIIHKE TOYKH JIOCTYIIA B CETh C
OTCYTCTBYFOIIIMM HJIM CITa003aIMIICHHBIM MaposieM. [IpuyéM paciipocTpaHeHbl OHM IO BCEi
TeppuTOprH roposa. Vcnosb30BaHne HEeCIIOKHBIX Taposiel yao0Ho st BiaaensieB Wi - Fi, T.k.
TAaKHe TApOJIH JIETKO 3aroMUHatoTes. Ho Taioke BO3HHMKAeT BEPOSITHOCTh HECOITIACOBAHHOTO MX
HCTIONB30BaHws [ 1].
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Jns BnagensueB takoro Wi - Fi 310 mpeneOpekeHre 0€30MacHOCTBIO CBOMX JIOMAIITHUX
YCTPOICTB, BEAb MOJNYYMB IOCTYI K Balleld CETH, 3JIOYMBIIUICHHUK MOKET Oe3HaKa3aHHO
pa3MelaTh HeNerabHbIA KOHTCHT FITH 3aHsITh Balll KaHAI, YTO MPUBEAET K CHIDKEHHIO CKOPOCTH
coeruHenus [3]. OH Taroke MOKET MOTYYHTh JIOCTYII He TOIBKO K BaleMy KOMITBIOTEPY, HO U KO
BCEM YCTpPOICTBaM B Ballle CeTH.

Tlox yrpo3oit MOTyT HaXOIUTECS M Te, KTO MOAKIFOYaeTes K TakkM ToukaM Wi - Fi. Borbroit
OTNACHOCTBIO SIBJSTIOTCS  CIICLMAIBHBIE TPOrpaMMBI - CHHG®EpPBI, € MOMOIIBI0 KOTOPBIX
3JIOYMBIIUICHHUKHA MOT'YT TIOJTyYWUTh AOCTYII K BalllMM IIEPCOHAJIbHBIM JIaHHBIM W HCTIOJIL30BaTh
UX B 37bIX HeMsiX. [IpuMepaMH TakuX IAaHHBIX MOTYT CIY)KUTb JIOTHHBI, MApOJH, PEKBUHTHI
0AHKOBCKMX KapT, JM4Has mepernucka. [lostoMy cremyeT ObITh  BHUMATCNIBHEE TIPH
HCIIO0JIb30BAHUU GCCHJIaTHbIX XOT - CIIOTOB.

BTOpBIM HEZOCTATKOM SIBISICTCS TO, YTO B OTKPBITBIX XOT - CHOTax (pecropaHsl, Kade,
TOProBbIe IIGHTPHI W T.J1.) HE OOECNEYMBACTCS 3alpeT JOCTyNa Ha CaiThl, COJICpIKAILHE
porarany TeppopusmMa, nopHorpaduro u T.i. TeM cambIM JiIa, He gocTuriume 18 ner, Moryr
TIOJTY9HTh JJOCTYT K TAKUM CaliTaM.

Kanamer Wi - Fi - cerelf MOryT Tak e HCIOIB30BAThCS UI1 HECAHKIMOHUPOBAHHOTO
TOJTy4eHHs] HHPOPMALUH, MX TIPEHUMYIIIECTBOM SIBISIETCS TO, YTO:

1. Curnanst Wi - Fi — yCcTpOHCTB MMEIOT JIOCTATOYHO HEMPOCTYKO CTPYKTYPY W HIMPOKHIA
CIIEKTP, TO3TOMY OTH CHTHAIBI HEBO3MOXHO HACHTU(DUIIMPOBATh OOBIMHBIMU CPEACTBAMHU
pammoMonnTopunra. OOHapyxkernne Wi - Fi - TepenardukoB IIpH  MOCIIEIOBATEIHHOM
CKaHUPOBAHHH Y3KOIIOIOCHBIMU PHEMHHKAMHU BOOOIIIE HEBO3MOKHO.

2. B OKkpyXeHHH ceTeil o0Iero JocTymna KpaHe CNOYKHO OTIMYHTB JIEralbHbIX KIHEHTOB
COOCTBEHHOIT ceTell OT KIIMEHTOB ¢ HAMEPEHHSIMU HEeTJIaCHOTO MOJTyYeHHs] HHOPMALAH, 4T JAaéT
BO3MOYKHOCTb 3JI0YMBIIICHHUKAM CKPBITh HeleraIbHbINH 00MeH HH(pOpMaLmMeil cpeu JIeralbHbIX
Wi - Fi - kaHanos.

3. Cern Wi - Fi umeroliiye IMpoKy0 30Hy TOKPHITHS CHUMAOT HEOOXOIMMOCTh TIepe/iaBaTh U
NPUHAMATh MHGPOPMAIMIO PSTIOM C HEl, 1 TeM cambiM MH(OpMAIHs MOKET ObITh MepenaHa
HECaHKIMOHMPOBAHHBIM YCTPOHCTBOM BIIAJI OT TOUKH JJOCTYTIA.

Kpome Toro, BBIMyCKarOTCs U JIETAIbHO Mpopatotest Manorabaputasie Wi - Fi - ycrpoiicTsa,
TO3BOJISIONIME TepeaBaTh JaHHbIC (TOMOCOBYIO MM BHaeoMH(popMaImio). [IpuMepom Moryt
CITyXuTh OecripoBoHble Wi - Fi - BUieokaMepbl, KOTOpBIE JIETKO MOTYT OBITh HepeesIaHbl I
HUCIIOJIB30BAHKS B KAUECTBE YCTPOMCTB HEMTIACHOTO TOTyICHUsT HH(DOPMALHH.

TpoaHanM3MpoBaB JAHHBIE MOXKHO ClIENaTh BBIBOX, YTO MHOTHE BIAJIENBIBI Jake clabo
3aMIIEHEBIX TodeK Wi - Fi OmuTenbHO HCHONB3YIOT €ro M CBOEBPEMEHHO pPearupyroT Ha
TOJIKJTIOYEHHs] HEU3BECTHOrO MM ycrpoiicTa (okomo 60 % ). U3 atux 60 % uerBepTh MEHSIOT
CBOM Iapoii Ha Oojiee CIOXKHBIE TIPH OOHAPY)KEHHH TOJKIIFOUEHUST CTOPOHHETO MOJIb30BATEIS.
OmHako OCTagress HEMaIo ceTed, aOCcOMOTHO He 3ammiueHHBIX (okono 40 % ) M HHKak He
pearupyomIrx Ha TO, YTO HX CETh HCIIONb3YeTCs IPYTHMI.

CrMcoK HCT0Ib30BAHHOI JINTEPaTyphbI:
1. BemopycoB JI. U., KopemxoB M. C. «Wi - Fi - cerm m yrpo3sl WHPOPMAIMOHHOM
6e3omacHoctiy, 000 «PUKOM» 1. Mocksa. [anektponHsiii pecypce] — Pexum nocryna. — URL:
http: // www.bnti.ru / showart.asp?aid=956&lvl= 04.03.06.01. (nara obparenus 15.10.2016)
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2. JenucoB [, «lIporpammbl s aHamuza pamuonokpbrtus Wi - Fiy, 21.12.2015,
[anexrponnslii pecype] — Pexum nocryma. — URL: http: // nag.ru / articles / article / 28521 /
programmyi - dlya - analiza - radiopokryitiya - wi - fi.html (gata obpamiennst 17.10.2016)

3. XazoB A. «Baxno 3Hatb. Kak zammruts cBoit Wi - Fi», 25 urons 2015, [anekTpoHHbII
pecype] — Pesxum octyna. — URL: https: // www.iphones.ru / iNotes / wi - fi - protection - guide
(nara obparuennst 20.10.2016)
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HUCIIOJIb30BAHUME IIVIATBI PINBOARD II B OBPA3OBATEJIBHOM
MMPOLECCE

AmlTY wum. WH. TlomsyHOBa OCYIIECTBISET NOATOTOBKY KaipoB IO HAMPABICHHUIO
«HdopmarmonHas 6e30macHOCTb (KBaM(UKaiys (CTerneHp) «OakaiaBpy) ¢ ceHTsiops 2011
roja. Hampasnenue sIBIsIeTCS] HOBBIM, B CBSI3H C YeM aKTYallbHOW 3aj1adeil sBIsieTcs: pa3paboTka
COBPEMEHHBIX 00YYAIOIINX MATEPUATIOB TI0 TPHOPUTETHBIM AUCLIUTLTAHAM.

Henpto m3yueHnst «MHKpPOIPOIIECCOPHBIX CHCTEM» SIBJIACTCS (DOPMUPOBAHHE 3HAHHH T10
COBPEMEHHBIM CEMEICTBAM MHKPOIIPOLIECCOPHOH TEXHWKW. JIMCIMIUIMHA JaeT CTyIeHTaM
NpefCcTaBIeHne O paboTe M BHYTPEHHEM YCTPOWCTBE, (DYHKIMOHATBHOM —HA3HAYCHUH
MHOT000pa3HbIX MUKPOIIPOLIECCOPHBIX CUCTEM.

W3yyenne NaHHBIX JUCLMIUIMH SIBISETCS HPUOPUTETHBIM HAIPABJICHUEM, TaK KaK OHU
SBJIIOTCS. KIIIOUEBBIMU B OOYYECHHH WHDKCHEPOB M HEOOXOIMMO YAENSTh OOJbIee BHUMAHUE
Pa3BUTHIO PAKTUUYECKUX [OJXO00B K 00YUEHHUIO CTYICHTOB.

MHUKpPOKOHTPOJUIEPB! ~ SIBIISIIOTCS.  OCHOBHBIM ~ DJIEMEHTOM ~ BCTPAMBAEMBIX ~ CHCTEM U
UCTIONB3YIOTCS, HAIPHMEp, B aBTOMOOMIIBHBIX CHCTEMaX YIPABJICHUs IBHUTATENEM, YCTPOHCTBAX
aBTOMATM3ali{, CHCTEMAX C MEXaHMYeCKMMH IIPHBOAAM, MHMCTAHIMOHHOM YIpPAaBIICHHH,
OeCTIPOBOIHBIX CEHCOPHBIX CETSX, TOITOMY 3HaHHWE PabOTHI MUKPOKOHTPOJUIEPOB SBIIETCS
KIJIFOUEBBIM IEMEHTOM B Pa3BUTUU STOH OTPACIIH.

Tak kak OaxamaBp 1o HampasieHuto noarorosk 100401 MudopmarmonHas 6€301aCHOCTb
JIOJDKEH TOTOBUTCS K TAKUM BHJIaM IPO(ECCHOHATLHOM JIESITEbHOCTH, KaK SKCILTyaTalOHHAs U
HKCHEPUMEHTATBHO - HCCIIEOBATENbCKAs, TO BBINOIHEHUE YYAIMMUCS JJA0OpaTOpHBIX padoT
SIBIISICTCS. BYKHBIM CPEJICTBOM 00Jjiee IITyOOKOrO YCBOCHHS M M3yYeHHsI y4eOHOro Marepuaa.
JlaHHBI! TpeaMeT OCHOBAaH HAa YMEHHH IPOrpaMMHUPOBATh MHKPOKOHTPOJUIEPHI, IOITOMY
HoMy4yeHre 00ydaeMbIM MPaKTHUECKOTO OIBITa HEBO3MOKHO 0€3 NpPHMEHEHHS! CPElCTB, Ha
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KOTOPBIX MOKHO OBITO OBl OTpabaThIBATh HABBIKM TPOrPAMMHPOBAHKS U HAOMOATE 33 XOJO0M
BBITIOJTHEHHST yUEOHBIX POrPAMMHBIX KOZIOB [1].

OnHoii W3  3aja4, pelraeMod  CTyJeHTaMM, sBIseTcss cOOpka —pa3pabaThiBaeMoro
MHKPOKOHTPOJUIEPHOTO YCTporcTBa. K coxaneHuro, He BCe CTYACHTHI HAIPABICHUS TTOTOTOBKH
«MudopmarponHass 0e30MacHOCTbY  00JAJAI0T HABBIKAMU MAsHHS, YTO YCIOXKHSIET WM
BBITIOJIHEHHUE JIAO0PATOPHBIX padoT M C/iady MpeaMeTa B CPOK.

[TosToMy Ha TOMOII CTY/ICHTY U PETIOIaBaTeNI0 MOTYT IPHITH TOTOBBIC PEIICHH.

OnHUM 13 BapUAHTOB SIBJISICTCS MCTIONB30BaHKE OeCIasTdHOM MAKETHOM TUIaThl (PUCYHOK 1).

PucyHok 1 — Becnasiunast MakerHas 1wiara Breadboard

HenocratkoM JaHHOW IUIaThl SIBISIETCS TO, YTO TPH TIONKITIOYCHUH [ETaledl MOXeT He
MPOU30MTH COEJMHEHHE, O00pa30BBIBACTCS OOJBIIOE KOJIMYECTBO MPOBOJIOB, YTO OOJIBIIE
3aIyTHIBACT CTY/CHTOB, a TAKKe JUIA MPOrPAMMHPOBAHMS MUKPOKOHTPOJUICPOB HEOOXOIMMO
MMETb OTIEIBHBII POrpamMMatop (PHCYHOK 2).

Ipu ncnonb3oBanuM MoyIBHOM JeMoruiatkl PinBoard I (prcyHok 3) cryneHThl OyayT Takke
COC/IMHSATH IPOBOJIAMH KOMITOHEHTBI, HO BCE JICTATM Pa3MEICHBI Ha OJHOW IUIate, 4To Oyaer
BBINVISZICT YIIOPSZIOYCHHO W He OyJeT 3amyThiBaTh CTYACHTOB, momkmodaercs K 11K, uro
T03BOJISACT IPOrPAMMHPOBATH MUKPOKOHTPOJIIEP, HE BRIHMMASI U3 ILIIAThL

Pucynok 2 — IloaxmoueHHble AeTaIu Ha I1aTe
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Pucynok 3 — PinBoard 11

Tlostomy wmcnonb3oBanue miatsl PinBoard Il mo3Bonsier He mpuoOpeTaTsh JOMOIHUTENTBHOES
000pyIoBaHKE I MPOBEACHHE JIa0OPATOPHBIX, YIPOIIAET PabOTy CTYICHTOB CO CJIOKHBIM
000py/I0BAHKEM U TIPEIMETOM.

Cnucok McnoJIb30BaHHON JIHTePaTypPhI:

1. bopucos A.IL, Yepemucun I1.C., Teippimkus C.FO. PazpaboTka amnmapaTHOro Komruiekca
JUTSL BBITIOJIHEHMS JTAOOPATOPHBIX PaboT 1Mo IUCIMITINHE «MUKPOIPOIIECCOpHAsT TEXHUKA W €€
npumeHeHue» // CoopHuk TpynoB IX MexayHapoHOH HaydHO - TPaKTHYCCKONW KOH(pEPCHIMH
"CoBpeMeHHbIe KOHIIEMIMI HayYHbIX HccienoBannii, Ne9, acts 9, Mockaa, 2014, C. 31 - 35

© Bopuco A.IL., 2016

YK 69.059.32
B.A. Bopucosa
CryzeHTKa 6 Kypca HHKEHEPHO - CTPOUTEIIBHOTO MHCTUTYTa
OI'AOY BO «CII6ITY nm. Ierpa Bemmkoroy
r. Cankr - [lerepOypr, Poccuiickas @eneparmst
H.A. KopoTtyenko
CryzeHT 6 Kypca HH)KEHEpPHO - CTPOUTEIIBHOTO MHCTHTYTa
OI'AOY BO «CII6ITY um. ITerpa Benmmkoro»
r. Cankr - [lerepOypr, Poccuiickas ®eneparyst
J.H. NBanoB
CryzeHT 6 Kypca HHKEHEpPHO - CTPOUTEIBHOTO MHCTUTYTa
OI'AOY BO «CIIOITY mm. [1erpa Bemmxoro»
1. Cankr - [letepOypr, Poccuiickas Geneparst

OBCJIEJOBAHWUE U PEKOHCTPYKIIUS 3[IAHUSA IITKOJIbI B UPKYTCKOM
OBJIACTH

B nacmosuyee epema npobnema 6036pama 30aHuil  00Weo0paz08amenbHbIX  UKOTbHbIX
VYpedCOeHUll  ABTAEMCA  COYUATbHO — 3HAYUMOL  NpoONeMoll  pocculickoeo — obujecmsa.
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Dkennyamupyemvle  OMUmMenbHblll CPOK 30AHUA  3A4ACIYIO NPUXOOM 6 HenpueooHoe OJis
UCNOTB306AHUS COCMOsHUE. PeMonm u peKoncmpyKyus A6IA10mes. 8aM4CHbIMU MEPONPUAMUAMU
0715 peuterusi OaHHOU npodemvl. B cmamve paccmomper KOHKpemublil npumep 00cie008anus u
DEKOHCMPYKYUU  30aHUS  WIKOTbL, PACNONONCEHHOU Ha meppumopuu  Vpkymckou  obnacmu.
Onucanbl 00beMHO - NIAHUPOBOUHOE U KOHCIPYKIMUBHOE PeUeHUs. NPeononazaemMoeo oobekma
pexoncmpykyuu. 1lpusedenvt pe3yiomamvl 00C1e0068aHUA 30aHUA C VKA3AHUEM HAPVUUEHUl U
NOBPEHCOCHUIL HECYWUX U  OSPAMHCOAIOUUX  KOHCIMPYKYULL.  VKa3aHbl 603MOXNCHbIE NPUYUHbL
BO3HUKHOBEHUS KOHKDEMHLIX NOGPedcOeHull. Bvinonnen anamus 603MONCHOCIU NPOGEOEHUs.
PeKoHCmpYKyuu 0bvekma. YKkazar nepedctb Meponpusimuil no pekonempykyuu 30anus. [11]

OGcneryemoe 37aHHE TEPPUTOPHATBHO pacriosiaractes B T. Mpkyrck - 45. Pabotsl 1o
00CJIeIOBAaHHIO TIPOBEJICHBI B COOTBETCTBHM C PEKOMEHJALMSAMH W C pa3pabOTaHHBIMH
METOJIMKaMH. |3, 9]

31aHne MKOJBI BO3BEACHO IO THIOBOMY MpoekTy 2 - 02 - 660 (1961 r.). 3nanue BBeneHO B
skcrtyaraipio B 1968 r. Illkona coctout u3 aByx OMIOKOB: OJIOK OOIICIIKOIGHIX TIOMEIICHHH, 1
OCHOBHOE 3/[aHK€ LIKOJIBL. B X0JI0[1HOE BpeMsi rojia CTPOUTEIbHBIE KOHCTPYKIIMH 31aHHUS HIKOJIbI
9KCIUTYaTHPYIOTCS B YCIOBHSIX OTAILIMBACMOTO OMEIICHHSL. [7]

XapaKkTepucTUKa CTPOMTEJILHBIX KOHCTPYKIMii 31aHusi OJI0Ka OOIIEIIKOJBHBIX
ToMeIleHuit

3nanne Onoka OOIICHIKONBHBIX TMOMEIICHHH HMEET pPasHyH ATaHKHOCTh, OoT 1 1o 2,
MPSIMOYTOJIBHOE B TU1aHe. ["'abapuTHble pa3Mepbl 31aHus B 0csix cocTaBisiioT 30,49x18m.

Hecymmii octoB 3paHust Onoka OOLIEHIKONBHBIX TIOMEIIEHHI 00pa30BaH KUPITUYHBIMU
cTeHaMu ToamuHOM 510MM, 640Mm, 680MM,

IpocTpaHcTBEHHAsE JKECTKOCTh M I€OMETPUYECKash HEM3MEHSEMOCTh OCTOBA 3JaHHS OJoKa
OOIIEIIKOJbHBIX TIOMEIIICHHIT 00eCTIeYNBaCTCS:

- KECTKOCTBIO CCYCHUI KUPIMYHBIX CTCH;

- JKeCTKMMH JMCKaMH HEpPEKPbITUS M MOKPBITHS, OOpa30BaHHBIMM MHOIOITYCTOTHBIMU
COOpPHBIMH >KeT1e300€ TOHHBIMH TTUTAMH TOJIIMHON 220MM;

- OKeCTKMMH JIMCKAMH TIOKPBITHUS B HEKOTOPBIX MeCTaX, OOpa30BaHHBIMU COOPHBIMU
JKEJIe300€TOHHBIMI  PeOPUCTBIMU  TDIMTAaMHM  TIOKPBITHS  TomupHOM  300MM 10 COOpHBIM
JKeJIe300€TOHHBIM OATKaM MOKPHITHS TABPOBOTO CEUCHHIS.

XapaKTepucTHKA CTPOUTEILHBIX KOHCTPYKIMIT OCHOBHOTO 3/1aHHSI LIKOJIbI.

OCHOBHOE 371aHHE IIKOJIbI MMEET PasHyl0 3THKHOCTh OT 3 710 4, NpsMOYTroJIbHOE B IUIAHE.
["aGapuTHBIE pa3mMeps! 31aHKs B OCSX COCTABIIOT 12,8x62,4M.

Hecymuit ocTOB OCHOBHOTO 3[JaHHS ILIKOJIbI 00pa30BaH:

- BHEIIHWMH KHPIUYHBIMU CTEHaMH TOIIHOH 380, 680MM,

- CTeHaMH JIECTHHYHBIX KJIETOK TOMIMHON 380MM.

TIpocTpaHcTBEHHASE JKECTKOCTD M FEOMETPUYECKAsk HEU3MEHAEMOCTh OCTOBA OCHOBHOT'O 3/1aHUs
LIKOJTBI 00ECTICUNBACTCS:

- KECTKOCTBIO CCYCHUI KUPIMYHBIX CTCH;

- OKeCTKMMH JMCKaMH HEPEKPbITUS M MOKPBITHS, OOpa30BaHHBIMM MHOIOITYCTOTHBIMU
COOpPHBIMH >KeT1e300€ TOHHBIMH TTUTAMH TOJIIMHON 220MM;

- KOHCTPYKIIMSIMU JIECTHUYHBIX KJIETOK, BBITOJIHSAIOIIMMH POJIb BEPTUKAIBHBIX CBS3EH. [7]

OCHOBHO} HENbI0 TEXHUYECKOTO O0CIIEI0BaHNS ILKOJIBI SBJISETCS BBIABICHHE OCTATOYHOIO
<OKU3HEHHOTO» pecypca KOHCTPYKLIMI M TPUHSTHS PEIIeHHH 00 MX PEKOHCTPYKIMH Ha OCHOBE
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BBIIBJICHHBIX ,ZICQ)GI(TOB HECYIINX, OrpaKIAaroIInX KOHCprKI_[I/II‘/'I, MHXCHEPHBIX CUCTEM U
obopynoBaxus. [6]

@®ort0.1 OOMWIA BHI OCHOBHOTO 3/IaHHSI LIIKOJIBL.
CrieBa K 31aHHIO TIPUMBIKAET OJIOK OOIIENTKOIBHBIX TOMEIICHHUH.

®oro. 2. O6umii BU 3naHust mkosbl. Cripasa - moMellieHne G0KOBOTO BXO/a.

Bb110 NpoBeaeHo MOHOE 00CIeOBAHKE 31aHUS UL OLICHKH €ro (PaKTHYECKOro TEXHUIECKOTO

COCTOSIHHS 1 cOOpa IaHHBIX JUIS TIOBEPOYHBIX PACUETOB.
B npouecce obcnedosanusn oonapysiceno cnedyrouiee:
— I'pyHTBI OCcHOBaHUS U (PYHIAMEHTHI 3TAHUS

ITo TUnoBo# cepun JUIs M3rOTOBJICHHS (DYHIAMEHTHBIX OJIOKOB JIOJDKEH OBUT HCIIONB30BATHCS
6eron mapku M200 (B15). ®axrideckast pOYHOCTh OETOHA COOPHBIX OSTOHHBIX ()YHIAMEHTHBIX
0JIOKOB COOTBETCTBYET IPOEKTHOA.

CeiicmuuHocTh paiioHa r. Upkyrck - 45 mo xapre A OCP - 97 (00bekT MaccoBoro
cTpoutenscTsa) 7 6awios. CaeqyeT OTMETUTb, YTO HA MOMEHT IIPOSKTUPOBAHMSI X CTPOUTEILCTBA
3manws peiicrsoBat CHull 11 - A.12 - 69* «CtponTenseTBO B ceficMudecKkux paiioHaxy. CoriiacHo
[prnoxenwto 2 k CHull II - A.12 - 69*, ceficMiraHOCTS paiioHa cTpouTenseTBa I. pKyTek - 45
cocTaBisuia 6 OawioB, TO €CTh CIEHMAIBHBIX TPeOOBAaHWH K CEHCMOCTOMKOCTH 3[MaHUA W
COOPYKEHHI B 3TOM pallOHe HE MPEIbSBILUIOCH M MPOEKTOM y4TeHO He Obuto. Takas curyarms
MoMajaeT Cpasy TMOJ HECKOJbKO IYHKTOB KJAacCUDUKAIMM MO  aHTHCEHCMIYECKUM
MEepOIpUsTHSM, coriacHo [4, c. 63 - 68]. CnemoaTenbHO, JaHHOE 3AaHHE HYXKIAeTCsl B
PEKOHCTpYKLH B cooTBeTcTBHE ¢ [10].

ITpu npoBezicHUH 00CIEIOBaHHUS TS()EKTOB, CBHICTEIIBCTBYIOLIMX O HEJIOCTATOUHOH HECyIIeh
CIOCOOHOCTH  OCHOBaHWH (pyHIAMEHTOB, HE OOHApYKCHO, OIHAKO MMEIOTCA Je(eKThl U
TOBPEX/ICHHS HA3eMHBIX KOHCTPYKLIHH, CBHJCTEIBCTBYIOIME O HEPaBHOMEPHOH Jedopmarmu
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IPYHTOB OCHOBaHHMs. BeprHKaibHas CKBO3HAS TpEILMHA B HApY)KHOW CTEHE OOKOBOTO BXOJA B
OCHOBHOE 3/IaHK€ LIKOJIbL. TpeliuHa Ha BCIO BBICOTY CTEHBI C IIMPHHON PacKpbIThs 10 10MM.
Taroke HAKIOHHAS CKBO3HAS TPEIIMHA IIMPUHOM PACKPBITUSL IO 7MM B IIPABOM YacTU TOH JKe
cTeHbl. BeposiTHON MPUYMHON OTMEUEHHBIX MTOBPEKACHUIA, SIBIAETCS MOPO3HOE Iy4YeHHe TPyHTa
OCHOBaHMS (yHIaMeHTa CTeHbl OOKOBOTO BXOJa B 3/laHME, BCIIEACTBHE HAMOKAHMUSA
aTMOC(ePHBIMH OCaIKAMH HIIH TEXHOTCHHBIMU BOJaMHL. [7]

@orto. 3. CreHa OOKOBOr0 BX0/1a B OCHOBHOE 3/1aHKE MIKOJbI. CKBO3HAsI TPEILIMHA Ha BCIO BBICOTY
CTEHBI ¢ IIUPUHON pacKphIThs 10 10MM 1 CKBO3HASI HAKJIOHHAS TPELIMHA HIIMPUHON PACKPBITHS
JI0 7MM B IIPaBOI1 4aCTH TOM JKe CTEHbIL.

— KoHcTpyKkuun HecylMx CTeH 3/1aHuUs

Io mpoexTy 1 BO3BEIEHNSI KHPITUYHBIX CTEH IEPBOTO M IIOKOJBHOTO ATAKEH OCHOBHOTO
3/IaHUST [IKOJIbI IOJDKEH ObUT UCTIOB30BAThCS TTOJTHOTENBIN KUPIUY Mapki M75 Ha eMEHTHO -
recyaHoM pactBope Mapku M50, a i CTeH BbIILEISKAIMX dTakeld Kuprud Mapku M75 Ha
pactBope M25. [lo pe3ympraraM HCIBITAHWA, TPOYHOCTh KHUPIHYA KIAAKA CTCH 3IaHUS
cootBercTBYeT Mapke MS0. daxruyeckas MPOYHOCTh KHUPIHMYA KIAAKU CTEH 37aHUSl HIKE
npoekTHOH. [7] Uto sBisiercss kpurmaeckuMm JedektoMm cornacHo [4, c. 48]. B mporecce
oOcrienioBanysl OB OOHApY)KEHBI CIEMyIonMe Me(EeKThl W TOBPEKACHWS HECYIMX CTEH,
npencraBieHHbie Ha ®oto 4 - 6.

®orto 4. Pa3pyiienue yyacTka BOJOCTOUYHOM TPYObI M KaK CIIE/ICTBIE HAMOKAHHE HAPYIKHOM
TIOBEPXHOCTH KUPITIMIHOW CTEHBI aTMOC(hepHBIMI ocaikaMi. Hercrions3yemast BOJOCTOUHAs
TpyOa. PazkenoOKku Ha KpBIIIE 3arHYThI, U3 - 32 YEr0 BO3MOYKHO CKOILICHUE aTMOC(EPHBIX
0CaJIKOB Ha KPOBJIE 1 X OII4/IaHNE HA CTEHY 3/1aHMsL.
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®orto 5. HamokaHye Hapy KHOH MOBEPXHOCTH CTEHBI U3 - 32 KAMJUIAPHOTO T10/ICOCa BIIark U3
rpyHTa. Pazpymienne ormMocTku 31aHust. [IpuuarHoi JaHHOTO MOBPEXACHUS SBISETCS HEBEPHBII
YPOBEHb TOPU30HTAIBLHOM THPOU3OIISIIH CTEHBI, OO €€ MOJIHOE OTCYTCTBHE HA JAHHOM
yuactke. [1, 2, c. 30 -32

®oro 6. TperHa MMPHHON PACKPHITHS 10 SMM MEXKITy KOCOYPOM JIECTHHIIBI ¥ BHYTPEHHEH
IPaHbIO KUPITMYHOM CTEHbI BJOIb JIECTHUYHOTO Mapiia. BeposTHol npr4iHOi BOSHUKHOBEHNSI
TPELIHBI SBJISIETCS IPOHMKHOBEHUE aTMOC(HEPHBIX OCAIKOB C KPOBJIHM U 3aMauMBaHUE HAPY KHOM
KUPIIMYHOM CTEHBI 31aHMSL.

— KoHcTpyKnun noKpbITHS, IePeKPBITHIA M JICCTHHI]

HecymmM  51eMEHTOM NEpeKpbITHE OCHOBHOTO 3[aHHMs IIKOJBI SBJSIFOTCS  COOpHBIE
JKeJe300€TOHHBIE MHOTOITYCTOTHBIE TUIHTHI, Tadaputamu 6,3x0,8x0,22M. [lns mepemerieHust
MEXKJy JTaKAMH B OCHOBHOM 3/IaHMHM IIKOJIbI BBINIOJHEHBI JIBE MApIIEBBIC JICCTHHIIBI W3
HaOOPHBIX JKeJIe300eTOHHBIX CTYTIEHEH M0 CTAJIbHBIM KOCOYPaM.

Ilo pe3ynbTaTtam HCHBITaHUH IPOYHOCTH OETOHA COOPHBIX HKENE300ETOHHBIX MHOTOITYCTOTHBIX
TUTAT TIEPEKPHITUH OCHOBHOTO 3/IaHKSI LIKOJIBI COOTBETCTBYET Kiaccy OeToHa B15 no mpouHocTH
Ha CXKaTWe M COOTBETCTBYET INpPOEKTHOM. B mpomecce obcnenoBanus ObUM OOHAPY)KEHBI

creyronie TeeKThI 1 MOBPESKICHHS HECYIMX KOHCTPYKITUI TIEPEKPhITHS, IPEICTABICHHbIX Ha
®doto 7 -8.[7]
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@oto 7. Creipl POTEUEK U BBICOJIBI HA BHYTPEHHEH MOBEPXHOCTH COOPHBIX JKENE300CTOHHBIX
TUTAT HOKPBITHS HaJl BTOPBIM ITAKOM OJI0Ka OOIICIIKOIBHBIX TOMEIICHUH, M TPETHHM 3TaXKOM
OCHOBHOTO 3/IaHUsI U3 - 38 IPOHHKHOBEHHSI aTMOC(EPHBIX 0CAJIKOB € KPOBIH [7]

®oro 8. Crnienipl POTEUEK U BBICONIBI HA BHYTPEHHEH MOBEPXHOCTH COOPHBIX JKeNe30 - OETOHHBIX
TUIAT NEPEKPHITHS (B IOMEILICHUSIX CAHY3JI0B) HaJl TIEPBBIM, BTOPBIM M TPETBUM STAKAMH H3 - 32
HPOTEUEK U3 TPYOOIPOBOIOB BOIOCHAOKEHHS M KaH