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BBEJAEHUE

Onnum u3 HamoOosiee 3 (PEKTUBHBIX MOAXO0I0B K PEIICHUIO 3aja-
YU WHXKCHEPHO-TEXHUYECKOM 3alluThl MHPOpMaIUU HA 00BEKTaX SB-
JSI€TCST UCIOJIB30BAHUE CHCTEM KOHTPOJISA W YIpPaBJICHUS JOCTYIIOM
(CKY ). ITpaBunsHoe ucnonbzoBanue CKY /[ mo3Bosis€T 3aKphITh HE-
CaAHKI[MOHUPOBAHHBIN JIOCTYIl HAa TEPPUTOPHUIO, B 3/1aHUE, OTJECIbHbBIC
ATAXU U MOMEIICHUSI.

CucTeMbl KOHTPOJISL M YIIPABICHUS TOCTYIIOM ITO3BOJISIFOT OCYIIIE-
CTBIISTH:

— OTpaHUYEHHE JOCTYyNa COTPYAHUKOB M MOCETUTENICH 00BEKTa B
OXpaHseMbl€ IOMEILICHHUS;

— BPEMEHHOM KOHTPOJIb NEPEMEIIEHUN COTPYIHUKOB U MTOCETUTE-
JIeH 110 0OBEKTY;

— KOHTPOJIb 3a ACHCTBUSMH OXPaHbl BO BPEMs JIC)KYPCTBa;

— Ta0EeNbHBIN yUeT pabovYero BpeMEHH KaxKJI0r0 COTPYIHUKA;

— (bukcaruo BpEMEHU MPUX0/1a U YXO0JIa TIOCETUTEIICH;

— BPEMEHHOW U MEPCOHAIBHBIN KOHTPOIb OTKPBITUS BHYTPEHHUX
MOMEIIEHUH (KOrJa U KEM OTKPBITHI);

— COBMECTHYIO paboTy C CHUCTEMaMU OXPaHHO-TIOKapHOW CUTHa-
JU3alUU U TEJIEBU3MOHHOTO BUJICOKOHTPOJIS (MpU CpabaThIBAaHUM M3-
BelIaTeseil OJIOKUPYIOTCS WJIM HAoOOpOT, HampuMep Ipu TMoXKape,
Pa3OJOKUPYIOTCSI IBEPU OXPaHSEMOIro MOMEIICHUS WM BKIIIOYAETCS
BUJICOKAMEPA);

— PErucTpalnio ¥ BblAa4y HH(POPMAIIUKU O TOMBITKAX HECAHKIINO-
HUPOBAHHOTO MPOHUKHOBEHUS B OXPAHSIEMOE ITOMEIIICHUE.

CKY]l 0oOBIYHO COCTOWT W3 CIEIYIOIIMX OCHOBHBIX KOMIIOHEH-
TOB: yCTpoicTBa uacHTU(PUKAUU (MAESHTU(PUKATOPHI U CUUTHIBATE-
JIM); YCTPOMCTBA KOHTPOJIS U YIPABICHUSI JTOCTYIIOM (KOHTPOJUIEPHI);
YCTPOMCTBA LEHTPAIBHOTO YMpaBJiI€HUs (KOMIBIOTEPHI); YCTPOMCTBA
TEXHUYECKOTO OTPaKJIeHUs (OTpa)KIeHUs, PErpajbl, 1BEpU U BOPO-
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Ta); UCTIOJIHUTENILHOTO YCTPOMCTBA (3aMKH, MPUBOJBI ABEPEH, IILIar-
0ayMOB, TYPHUKETOB U T. 11.).

B 3aBucumoctu ot npumensemoit CKVY ]l Ha o0beKTe OTACIbHBIC
€€ YCTpOHCTBA MOTYT OBITh OOBEAMHEHBI B OJMH OJIOK (KOHTPOJIEP CO
CUMTBIBATEJIEM) WJIM BOOOIIE OTCYTCTBOBATH (NEPCOHAIBHBIM KOMIIb-
10TED).

B nanHOM ydyeOHOM mOCOOHMHM PacCMAaTpUBAIOTCS TEOPETUUECKUE
U MPpaKTUYECKHEe BOMpOocCkl oomieit opranuzanuu CKY /I, natorcs mpak-
TUYECKHUE perieHuss U pekoMeHnaauuu no Beioopy CKVY /[ mnsa obopy-
JIOBaHUI O0OBEKTA.

[TocoOue mpegHazHayeHO B MEPBYIO Ouepeab IS CTYJIEHTOB U
aCIMPaHTOB, CICIIUATU3UPYIOIIMUXCS B BOMPOCAX KOMIUIEKCHOM 3alu-
Thl 00BEKTOB MH(OpMATHU3aAIlMU, & TAKKE MOXKET OBITh MOJIE3HBIM B
CUCTEME NEPENOArOTOBKH U MOBBIIICHUS KBaTU(DUKALIUU WHKEHEPHO-
TEXHUYECKUX KaJpPOB.

Jlns 6osnee yrayOJI€HHOTO M3YUCHHS ClIeyeT 0OpaTUThCS K JIUTe-
paType, IpUBEICHHONW B OMOIMOTrpauecKoM CIUCKE.



I'nasa 1. OCHOBHBIE ITOHATUA CKY

1.1. TepmuHbI 1 onipeneeHUs

[IpuBeaeM ps TEPMHUHOB M MX OMNPEACICHUS, HCIOIb3yEeMbIC B
cucremMax KoHTpoias u ympapneHus goctyrnmoMm (CKVY]), xortopeimu
OyJieM omnepupoOBaTh B JATbHEUIIICM.

CucteMa KOHTPOJIS M yHpaBJICHHS JOCTYIIOM B OOIIEM cCiydae
SBJIIETCSI DJIEMEHTOM, IMOACUCTEMOM O€30HacHOCTH OOBEKTa M caMa
BBITIOJIHAET JIOTOJHUTENbHBIE (PYHKIIUU TT0 00eCTIeYeHNI0 O€30IacHO-
CTH, HAIpUMEP OXPaHHOU CUTHajIu3aIluu. B paboTe cucTeMbl KOHTPO-
7S W yOpaBJiCHUS JOCTYIIOM Y4YacTBYET NPEXKJIE BCErO OOBEKT WU
CyOBEKT, MPETCHAYIONIMA Ha MpaBO JOCTyMa K pecypcamM, HaxXos-
IMMCSI B HEKOTOpo#l 30He. C oOImiell TOYKH 3peHHus, OmpeaeICHUS
00BbEKTa U CYOBEKTa CIEIYIOIIHE.

Cybvekm — JUYHOCTh, YEJIOBEK KaK HOCHUTEIb KaKHUX-JIH00
CBOWCTB.

Oobvexkm — dunocodckas KaTeropusi, BhIpakaromias To, 4TO Mpo-
TUBOCTOMUT CyOBEKTY B €ro JaesaTeabHOCTH. C TOUKH 3pEeHHs JOCTyma, —
ATO pa3IWyHbIE TepeMeIlaeMble MPEAMEThI, TPAHCIIOPTHBIE CPECTBA.
B ToM uncie cro1a OTHOCATCS M HOCUTENIN HH(POPMAITUH — MarHUTHBIC
U JTa3epHbIC TUCKW, MarHUTHBIE JICHTHI U T. II.

OOBEKT WM CYOBEKT JOJDKEH MOJYYUTh JIOCTYI B HEKOTOPYIO
30HY.

Jlocmyn — niepeMelniieHre cyobekTa Uil 00beKTa (KMBOrO CyIIe-
CTBa, MpeaMeTa, PU3NIECKOro IMpoIecca) B HEKOTOPYIO 30HY HIIH T10-
Jy4deHHUE BO3MOXKHOCTH B3aMMOJICUCTBUSI C OIpPEJCICHHBIM MaTepH-
anbHBIM WM WH(POPMAIMOHHBIM pecypcoM. Hampumep, mpoxon Ha
MPEANPUATHE COTPYAHHUKA WM BO3MOXKHOCTH TOJIb30BaThcsi MHTED-
HETOM H T. II.



Cyovexkm oocmyna (C/]) nam od6vexkm oocmyna (O/]) — xuBoe
CYILIECTBO, MPEeAMET WU (pu3nueckuil mpoiecc (Hampumep, 4eloBeK,
TPAHCTIOPTHOE CPEJICTBO), MPETEHIYIOIKNE Ha MTPABO JIOCTYIIA.

Haubonee pacnpoctpanenubii CJ[ — 3TO 4YenoBeK (COTPYIHUK
OpraHMu3allvy, TOCETUTEIb, TOKYIATENb, XKUJIEI 1oMa U T. 11.). Ipyroi
npuMep — aBTomaliuHa. B 3TOM cilyyae MOKET KOHTPOJHUPOBATHCS
npaBo JocTyna jaubo BoauTens (CyObekTa JoCTyma); JUOO0 aBTOMa-
IIMHBI, YIIpaBisieMold UM (00BEKTa JOCTYyIA); JIMOO Maccaxkupa ¢ BO-
auTeneM; MO0 TOro W JAPYroro OJHOBPEMEHHO C aBTOMAIIMHOM
(CyOBEKT U 00BEKT AOCTYMA).

B nanpHeiiem OyJaeM MOJIb30BaThCsi B OCHOBHOM TEPMHHOM
«cybwvekm docmyna» Kak HauOosiee 4acTo BcTpevarommmcsi. OIHaKo
IpU 3TOM OyJIeT HeSIBHO MPEANOJaraThCs, YTO TO K€ CaMO€ BO3MOXKHO
u 171 oobekTa pocryna (O/1).

30na — 4acTh KOHTPOJUPYEMOr0 00BEKTA (MMOMEIIEHUE, TEPPUTO-
pus, KaHaJl CBs3U, 00JaCTh Ha HOcUTENe UHGOPMALIMK), T. €. 3TO Tep-
PUTOPUST KOHTPOJIUPYEMOr0 OOBEKTA WIIM €€ YacTh; MOMEIICHUE WU
rpyIa NOMENEHU B KOHTPOJIMPYEMOM 3/IaHUH; TIOCTYIHBIE JIJISl UC-
MOJIb30BaHMS KaHAJIbl CBSA3U, 30HBI HAa HOCUTENSIX MHGOPMAIUU WU
caMU HOCUTENH U T. 1.

Hoctyn cyObekTa/o0ObeKTa KOHTPOJIUPYETCS U yIpaBIseTCs
CKVY/. Hua pemenus 3amadyd KOHTPOJS W YIPABICHUS JTOCTYIIOM
CUCTEMAa JIOJKHA BBIMOJIHUTD PSAJT ONIPEICIICHHBIX TPOLIEAYD.

Koumponwv u ynpaenenue oocmynom (KY/]) — naentudukaus,
ayTeHTU(UKAIMs, KOHTPOJIb CAHKIIMOHWPOBAHHOCTH W YIPABIICHHE
JOCTYIIOM B KOHTPOJHMPYEMYIO 30HY. (3aMedaHue: ayTeHTU(DUKAIIUS
HE SIBJIIETCS 00s13aTEILHOMN ).

Aymenmugurkayus — 310 poneypa MPOBEPKHU MPAaBOMOYHOCTH
BJIaJICHUSI CYyOBEKTOM WM OOBEKTOM, MPEAbSIBICHHBIM HACHTU(]UKA-
nroHHbIM Tpu3HakoM (MII) Ha cOOTBETCTBYIOLIEM HOCHUTENE, WJICH-
Tudukarope.

Bepugurayua — cpaBHEHUE UJECHTUYHOCTH JIByX Pa3HbIX CyOb-
€KTOB JOCTYyMa.
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Hoenmuguxayus — 310 niporieAypa ono3HaBaHusi CyObeKTa WU
00BbEKTa MO MPUCYIIEMY €MY WM HEKOTOPOMY HOCHUTENIO UICHTU(U-
KallMOHHOMY TpU3HAKy(am).

[Tpoueypa uaeHTUPUKAIIMA COCTOUT U3 CIACTYIOIINX ITANOB:

e oOHapyxeHue u cuntbiBanue UII;

e cpaBHeHHUE oOHapyxeHHoro MII ¢ aTalloHHBIMU NPU3HAKaAMH,
HaXOJAIIMMHUCS B 0a3e JaHHBIX;

® IPUHSATHUE PEUICHUS O MpaBax JOCTYIIA.

Jl1s1 Toro 4ToOBl B TOYKE JOCTYyIa MOXKHO OBLIIO OMO3HATh, UJICH-
tuduiuposats CJI, mocineaHuit 10KeH 001aaaTh PAIOM UACHTUDH-
KallMOHHBIX IIPU3HAKOB.

Hoenmugpuxayuonnwtit npusnax (HIl) — nabop xapakTepUCTUK
U IIapaMeTpoB, CojepKalux HHGOPMAIMIO, JOCTATOYHYIO ISl pele-
HUS 3a]1a4 UACHTU(UKALMY U ayTeHTU(HUKAIIUHN.

NnenTrguKalMOHHbIA MPU3HAK HAHOCUTCS Ha HEKOTOPBIM HOCH-
Tenb UHGOPMALIMKM — UACHTU(DUKATOP.

Hoenmughukamop — HoCUTEIb WJICHTU(PUKAIIMOHHOTIO MPHU3HAKA.
DTO CyOBEKT WU O0OBEKT, ONpeIeICHHbIC XapaKTEPUCTUKN WM Tapa-
METPbI KOTOPOI'O CIY)KaT MPHU3HAKAMHU, 110 KOTOPHIM OCYIIECTBIISCTCS
uaeHTUUKAIIUS U ayTeHTU(PUKAIHS.

Nnentuduxaropom —
HOCUTEJNEM  UJECHTUPU-
KAI[MOHHBIX TTPU3HAKOB —
MOXET OBITh JIMOO cam
CyOBEKT WU  OOBEKT
I0CcTymna, JHMOO CIelu-
aJbHBIA MPEIMET, HA KO-
TOPOM TEM WM HWHBIM
00pazoM HaHeceHbl WJICH- : ;
TU(UKAIIMOHHBIC npu- T
3HakH (puc. 1).

s

Puc. 1. Hoenmuguxamopot



Jleitcmeumenvuslit udoenmugpukamop — vnenrudukarop ¢ UII,
nonyckaromuit nepemenienue C/ uepe3 nannyo touky aocrymna (T]I)
B JIAHHBIM BPEMEHHOMW Y KAJICHIAPHBIN ITEPUO/IBI.

Heoeiicmeumenovuvtit uoenmuguxkamop — uacHTUPUKATOP C
NII, vHe nonyckaromuy nepememienue CJ1 yepe3 nannyro TJ[ B ompe-
JCJICHHBI BPEMEHHOM U KaJICHAAPHBIN [IEPUOBI.

Kak ormeuanock panee, HACHTU(PUKATOPOM MOXKET CIYKHUTh KaK
caM CYOBEKT WJIM OOBEKT JIOCTYyMa, TaK M OTJEJIbHBIC JOIMOJHUTEIb-
HbIE NpeaMeThl. Hanmpumep, 4enoBeKk MOXKET UACHTUDHUITMPOBATHCS 110
OTIIEYaTKy Majbla, T. €. OH caM sABJsierca Hocurenem UIL. Jlpyrou
ClIy4dai, Korjaa CyObeKT JOCTyrna UMeeT peaMeT, K IPUMepy MarHuT-
HYIO KapTy, Ha KOTOPOM HAaHECEHbI WJICHTU(DUKAIIMOHHBIE TTPU3HAKH.
B stom cityuae CJ] v HOCUTEIb pa3aeeHBI.

B CKVY]I ucnonb3yroTcsi pa3HOOOpa3HbIe HOCUTENIN UICHTU(DUKA-
IIMOHHBIX MPU3HAKOB (KapThl, OpEIOKH U JIp.). sl 3amucy mocieTHUX
MPUMEHSIIOT PA3JIUYHBIE TEXHOJIOTUH (HAmpUMEp, TEXHOJIOTHUIO Mar-
HUTHOM 3amnucH, 3¢ dextsl Buranaa, NnpoKCUMUTH U AP.).

Cucmema konmponsn u ynpaeienus oocmynom (CKY/[) — copo-
KYIIHOCTh METOJIOB M CPEICTB KOHTPOJISI M YIPaBJICHUS JOCTYIIOM,
(YHKIIMOHUPYIOIIMX U B3aUMOJICUCTBYIOIIUX 10 ONPEICIICHHBIM Mpa-
BWiIaM. MlHaYe MOXHO CKa3aTh, YTO 3TO COBOKYITHOCTh BCEX TE€XHUYE-
CKMX, MPOTPAMMHBIX, OPraHU3AllMOHHBIX M JIPYyTMX METOJIOB U
CPEACTB, HEOOXOAUMBIX JJISI BBITIOJIHEHHUS 3aJa4i KOHTPOJIS U yIIpaB-
JICHUSI TOCTYTIOM CYOBbEKTa WK 00BEKTa B HEKOTOPYIO 30HY.

30HBI, IOCTYI B KOTOpPbIE AOJKEH KOHTPOJIUPOBATHCS, MOTYT 00-
Ja7aTh Pa3IMYHBIMU OCOOCHHOCTSIMM, CBS3aHHBIMHU C HMCIIOJIb3YEMbI-
MU TIpOIEeypaMH, XapakTepoM (PYHKIIMOHUPOBAHUS, BO3MOXKHOCTHIO
JIOCTYyTa TOr0 WJIK UHOTO CYOBhEKTa U 00BEKTA.

3ona konmpoaupyemozo oocmyna (3K/[) — 30Ha, 10CTyl B KO-
topyto koHTponupyerca CKY/I. Hanpumep, npuneraromias Te€ppuTo-
U UK OTIPEICJICHHBIC TOMEIICHUS NPEATPUSITHSA.

3ona pazpeuieHno20 (CAaHKUUOHUposannozo) oocmyna (3P/]) —
30Ha, JIOCTYIl B KOTOPYIO CyOBEKTY WJIH OOBEKTY pa3pelieH TOJIHKO B
10



ONpe/ICICHHbIE BPEMEHHbIE U KaJeHJapHble nHTepBaibl. K npumepy,
MOMEILICHUE Ha MPEANPUSITHU, B KOTOPOE pa3pelieH JOCTYN COTPYA-
HUKY TOJIbKO B pabouue THU U paboudee BpeMs. [loguepkHeM, 4TO MO-
Hartue 3P/] npuMeHUMO TOJIBKO K KOHKPETHOMY CYOBEKTY MIIH 00BEK-
Ty JOCTyTa.

3ona mnepaspeutenno2o (HeCAHKYUOHUPOBAHHO20) Oocmyna
(3H/]) — 30Ha, JOCTYNl B KOTOPYIO ONPEACIICHHOMY CYOBEKTY WIH
OOBEKTY 3aMpellieH B ONpPe/ICICHHbIE BPEMEHHBIE U KaJICH/IapHbIC WH-
TepBaibl. Hanpumep, To e, yoMsIHyTO€ BbIIIE, IOMEIIIEHHE B HEpa-
Oouee BpeMsi WM B BBIXOJIHbIC W MIPa3IHUYHbIC THU cTaHOBUTCS 3H/|
JUISL TOTO K€ CyOBeKTa JI0CTYyIIa, T. €. OJHA M Ta K€ 30Ha MOXET OBITh
30HOU KaK pa3penieHHOro, Tak U HEPa3pelICeHHOT0 JIOCTyIa JJIsl Ope-
JICJICHHOTO CyObEKTa I 00bEKTa B 3aBUCUMOCTH OT BPEMEHH U JIaThl.

Yactubiii ciydat 3H]] — 30Ha 3anpelieHHoro A0CTyIa, T. €. 30Ha,
JOCTYTl B KOTOPYIO JAaHHOMY CYOBEKTY WJIM OOBEKTY JOCTyIa 3armpe-
IIEH BCEr/1a, HE3aBUCUMO OT BPEMEHHU U JIATHhl.

3ona c60000n020 (Hexonmpoaupyemozo) oocmyna (3C/]) — 30-
Ha, JOCTYN B KOTOPYIO HE OTPAHUYMBACTCSI.

3ona ocpanuuennozo no epemenu oocmyna (30B/]) — 30Ha, noc-
Tyl B KOTOPYIO OIPaHUYMBAETCA TOJIBKO BPEMEHHBIMH M KaJleHAap-
HbIMU MHTepBaniamu. Hanpumep, 40CTyIl B TOProBbi€ TOMEIICHUS Ma-
ra3vHa Jijisi IOKyIaTeJiell OrpaHuyYeH TOJIbKO padOYMMH YyacaMH Mara-
3uHa, T. €. Moo CJI (moxymnaTenab) MOXKET MOCETUTh Mara3uH, HO
TOJIBKO B ONPECIICHHBIC JHU U Yachl. B TO e BpeMs JJid MpoAaBIIOB
BpEeMEHHbIe paMKku mupe. OAHaKO 37eCh MOSBIACTCS MPUHIIUITUATb-
HOE OTJIMYUE — PEUb UJET YK€ TOIbKO 00 orpaHmdeHHoM kpyre CJ] —
COTpyAHUKaX MarasuHa. JlocTym pa3penieH TOJIbKO M.

3ona ozpanuuennoz2o oocmyna oovekmos (30/[0) — 30Ha, noc-
Tyl B KOTOPYIO OTpaHMYUBAETCS MpaBUJIaAMHU 3alpeTa MepeMelieHus
ONpEe/ICICHHBIX 00BEKTOB, MpeaMeToB. Hampumep, noctym B TOpro-
BbIE TOMENICHUsI Mara3uHa caMooOCITyKMBaHMsI OrpaHUYeH (3arpe-
IIEeH) JJIS TOKymaTesiel ¢ OOJbIIMMU CyMKaMH, T. €. JI000i CyOBeKT
MOKET MOCETUTh Mara3uH, HO €CTh OTPAHUYEHUS HA TO, YTO OH MOXKET
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uMeTh Tpu cede. JlocTym B caMoJIeT 3ampelieH naccakupaM ¢ OpyxKu-
€M WIM TpeaMeTaMu, NPeACTaBISIONIMMH OMACHOCTh JIJIs MacCaXKu-
POB. DTO aHAJOTUYHBIM NMPEABIAYIIEMY CIIy4ald, HO C JOTOJIHUTEIb-
HbIM orpaHuueHueM kpyra CJ| — crojia BXOAST TOJBKO IMaCCaXKUPBI
camoJera.

Cankyuonuposannslii 0ocmyn — IOCTYT, HE HAPYIIAOIIUI Mpa-
BUJia ynpaBieHus goctynoMm (moctyn CJI, uMmeromero cooTBETCT-
BYIOIIUI YpOBEHb JlocTyma). K mpumMepy, npoxoj COTpyAHUKOB Mpe-
NpUATHUS B pab0o4yue Yachl B COOTBETCTBYIOIIUN OTAET IPEAITPUSITHS.

Hecankyuonuposannwtit oocmyn (HC/[) — noctyrn, Hapylaro-
Ui mpaBwia yrpaiieHus: goctynom (nocryn CJI, He uMerolero co-
OTBETCTBYIOILIETO YPOBHS AocTyna). [[puMepoM MOXKET CIy>KUTh MPO-
XO0J1 IOKyNaTessl B CKIIAJICKUE MOMEIICHUS Mara3uHa Ui B TOPTOBBIN
3aJl BHE pabo4ero BpEMEeHH Mara3uHa.

Pazzpanuuenue oocmyna — paspeuiecHUE NEPEMENICHUs M0 OJ-
HUM MapuipyTam U 3anpeT nepemMeiieHus mno apyrum. Hanpumep, pas-
IPaHUYCHHUE TTOTOKOB COTPYAHUKOB MPEANPUITHS, UIYIIUX HA padoTy
WU ¢ pabOThl B YaChl MAKCUMAJIbHOM 3arpy3Ky Hadajla U OKOHYaHUS
pabouero AHs, O pa3HbIM MPOXOAHBIM, T. €. 3TO OpraHU3aIus Mepe-
memienust ClI B OHU U T€ K€ 30HBI MO ONPEICIICHHBIM MapIIPyTaM.

Touxa oocmyna (T/[) — yactb 00bEeKTa, 00OPYAOBAHHAS COOTBET-
CTBYIOIIIUMH CPEACTBAMHU, B KOTOPOU OCYLIECTBIISIIOTCS KOHTPOJIb U
yrmpasiieHue goctynom. K mnpumepy, npoxoaHass NPEANpUSTHS, THAC
OCYILIECTBISIFOTCA KOHTPOJIb JOCTyIla W YyHOpaBJI€HHE HM. Bo3mox-
HOCTb TOT'O WJIM MHOTO CYOBEKTa WM O0BEKTa MO MEPEMEIICHUIO Ye-
pe3 TOUKM JO0CTYIa ONpenestorest ypoBHeM goctyna 3toro CJI. Ilpu
3TOM MOKHO BBIJIETIUTh JBE OCHOBHBIE COCTABIISIIOIINE YPOBHS JOCTY-
na: MPOCTPAHCTBEHHYIO (MapIIpyThl TNEPEMEIICHUSI) U BPEMEHHYIO
(BpeMEHHBIE U KaJIeH/IapHbIE UHTEPBAJIbI).

Ypoeenv oocmyna (Y/]) — 3T0 COBOKYIIHOCTh Pa3pelICHHBIX TO-
YeK JOCTyNa U COOTBETCTBYIOIIUX UM Pa3pEICHHBIX BPEMEHHBIX U
KaJICHAAPHBIX UHTEPBAJIOB.
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YpoBeHb A0CTyIa XapakTepusyeT IMpaBa CyObEeKTa WM O0BEKTa
JOCTYTIA 0 MEPEMEIICHUIO Yepe3 TOUKH JOCTYIa B pa3HbIE 30HbI KOH-
TPOJIUPYEMOTO 00BEKTA, T. €. oHATHE Y [ onpenenser, kyaa (kK uemy)
U Korza pazpemeH aoctyn koHkperHoro CJI wiu O/l. MoxHO rOBO-
pUTh, YTO YPOBEHB JOCTYIIA BKIIOYAET B CEOSI:

® TIepPEUCHb PA3PEIICHHBIX 30H KOHTPOJIUPYEMOTO JOCTYIIA;

® JIONMYCTUMbIC BPEMEHHBIEC U KaJCHIapHbIE MHTEPBAJIbI JOCTYyIa
B T 30HBI;

® COBOKYITHOCTb Pa3pelICHHbIX TOUEK JIOCTYIa B 3TU 30HBI.

B kadectBe mpumepa MOXHO MPUBECTH MPEANPHUATHE, JOCTYI B
pa3lIUyHbIE OTJEIbl KOTOPOTO pa3pellieH TOJILKO B paboudee BpeMs U
pabouue JHU HEJENH I COTPYTHUKOB COOTBETCTBYIOUIUX OTIIEIOB.
B03MOXXHOCTH T0CTYyIIa COTPYTHUKOB OXPaHbI IIUPE 110 BPEMEHHBIM U
KaJICHJIapHbIM paMKaM. Hampumep, OHH MOTYT HaXOAUThLCS Ha TePPH-
TOpHH O0BEKTa M B Hepaboyee BpeMs, B TOM YHCJIE M B BBIXOJIHBIE
nau. Ho oM mMmeroT Ooliee KeCTKHe OrpaHUYeHus 1o 30HaM. Hampu-
Mep, OTPaHUYCHBI TIEPEMEIIICHHEM TOJIBKO 110 KOPUI0OpaM U HE UMEIOT
JOCTYIIa HETIOCPEACTBEHHO B OT/IEbI. B TO ke BpeMs JOCTYI Ha Tep-
PUTOPHIO MPEANPHUATUSI PA3HBIM COTPYAHUKAM pa3pelieH TOJIbKO ue-
pe3 onpezeieHHbIe, B 001eM ciydae pasHsie, npoxoausie (T/1).

1.2. Kpurepuu oieHKH U KjiIaccupukanus

Kpurepusimu onenkn CKY ]/l ABISIOTCA OCHOBHBIE TEXHUYECKHUE
XapaKTEPUCTUKHU U (HYHKIIMOHAIbHBIC BO3MOKHOCTH.

K OCHOBHBIM TEXHUYECKUM XapaKTEPUCTUKAM OTHOCSITCS:

— YPOBEHb UACHTU(DUKAIINY;

— KOJIMYECTBO KOHTPOJIUPYEMBIX MECT;

— MIPOMYCKHAas CIIOCOOHOCTB;

— KOJIMYECTBO MOJIb30BaTE/ICH;

— YCJIOBHSI SKCILTyaTallUU.

ITo ypoBHio uaentudukanuu nocrtyna CKY [ MoryT ObITh:

— 00HOYpOBHeBble — UICHTU(UKALIUS OCYIIECTBIISIETCS 110 OJTHOMY
MPU3HAKY, HAIPUMEP 10 CYUTHIBAHUIO KOJA KAPTOUKH;
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— MHO20YpO6He8ble — UACHTHU(PUKALNUS OCYIIECTBISETCA MO He-
CKOJIbKMM MpU3HAKaM, HalpUMEP, MO CUUTHIBAHUIO KOJAa KapTOUKHU U
OMOMETPUYECKUM JaHHBIM.

[To konuuecTBY KOHTpOaupyeMbix MmecT CKY J[ MoxeT ObITh:

— MaJion eMkoctu (10 16);

— cpeaHeit emkoctH (0T 16 10 64);

— OoJbIIION eMKOoCTH (Oosiee 64).

[To ycioBusIM 3KCIUTyaTallUM pPa3InyaroT CUCTEMbl (4acCTHU CHUC-
TeM) JiJis pabOThI:

— B 3aKPBITHIX OTAIJIMBAEMBIX OMEIIECHUSIX;

— B 3aKPBITHIX HEOTAIUTMBAEMbIX TTOMEIICHUSX;

— 1101 HABECOM Ha YJIUIIE B YCIIOBUSIX YMEPEHHO XOJIOHOTO KIIMMATa;

— Ha YJIUIIE B YCJIOBUSX YMEPEHHO XOJOJAHOIO KIMMATa;

— B 0COOBIX yCIOBUSIX (TMOBBIIICHHAS BJIaXHOCTb, 3alIbUICHHOCTb,
BUOpaINK U T. 11.).

K 0CHOBHBIM (PYHKIIMOHATBHBIM BO3MOKHOCTSIM OTHOCSITCSI:

— BO3MOKHOCTb OIEPATUBHOTO MEPENPOrpaMMUPOBAHNS;

— CXEMHO-TEXHUYECKasi U MporpaMMHas 3aiiuTa OT BaHAaInu3Ma 1
caboTaxa;

— BBICOKUM ypOBEHb CEKPETHOCTH, UMUTOCTOMKOCTH U KPHUIITO-
3aIlUTBHI;

— aBTOMAaTU4YecKas HACHTU(UKAIUSA MO MPU3HAKAM, CBOWCTBEH-
HBIM CYOBEKTY JIOCTYyIIa, HAIpuUMep OMOMETpHS;

— pa3rpaHUYEHUs MOJHOMOYUM COTPYJAHUKOB M MOCETUTENEH MO
JOCTYIIy B IOMEILEHUS U HAa OOBEKT B IIEJIOM;

— HAaJIe)KHOE MEXAHUUYECKOE 3allMpaHhe KOHTPOIUPYEMBIX MECT C
BO3MOKHOCTbIO aBApPUUHOTO PYYHOT'O OTKPBITHUS;

— aBTOMATUYECKU cCOOp U aHANIU3 JaHHBIX;

— BBIOOpOYHAS pacrieyaTKa JaHHbIX.

[To TexHUYECKUM XapaKTepUCTUKaM U (YHKIHUOHAJIBHBIM BO3-
MoxHOCTAM CKVY]l ycnoBHO moapa3iesaroTcs Ha YeThIpe Kiacca
(Tabun. 1). B 3aBucHUMOCTH OT OCOOEHHOCTE 00BEKTa, KOH(PUTYpaAIIUU
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CKVY I, upmsl nzroroButesis Ha0op PyHKIUNA B KaXKJIOM KJIacce MO-
KET U3MEHSATHCS U IOTIOTHATHCS (PYHKIHMSIMHU U3 IPYTUX KIIACCOB.

CKVY Il manoii u cpegHeit eMkocTH, pado-
TAIOIINE B ABTOHOMHOM HJIA CETEBBIX pe-
KUMax U 00ecrieynBaroIIue:

— OrpaHUYEHHE JIOMYCKa B OXPaHIEMYIO
30HY KOHKPETHOTO JIMIIA, TPYIIIbI JIUI 1O
JaTe U BPEMEHHBIM UHTEpPBaJiaM B COOT-
BETCTBUU C UMEIOIIMMCS UACHTHU(PUKATO-
poMm;

— aBTOMATHUYECKYIO PETUCTPAIUIO COOBI-
TUW B cOOCTBEHHOM Oydepe mamsTH, BbI-
Javy TPEBOXKHBIX M3BEIIEHUH (TIpH HE-
CaHKIIMOHUPOBAHHOM TIPOHUKHOBECHUH,
HEMPaBUILHOM Ha0OPE KOJ1a TN B3JIOME
3arpayKAaroIIero yCTPOMCTBa UITH €T0
AJIEMEHTOB) Ha BHEIITHHE OTIOBEIIATENN
WM BHYTPEHHUH TIOCT OXPAaHBI;

— aBTOMAaTUYECKOE YIIPaBJIECHUE OTKPHITHU-
eM/3aKpbITUEM YCTPONCTBA 3arpakICHUs

Tabnuya 1
Kitace | Crenens
CHUCTE- | 3alUThI Brinonusiembie QyHKIUM [Ipumenenue
Mol | oT HCJ]
1 Henoc- |OanoypoBuessie CKVY /I manoii emxoctu, |Ha oOnektax,
TaTO4YHas |padoTarolue B aBBTOHOMHOM PeXUME U [r]e TpedyeTcs
o0ecreynBaroIue: TOJIBKO OTPaHHU-
— JIOMYCK B OXPAHSIEMYIO 30HY BCEX JIML], [YEHUE IOCTyNa
UMEIOIINX COOTBETCTBYIOMINUN UIEHTU(DU- [TTIOCTOPOHHUX
KaTop; ytt (PyHKIUs
— BCTPOCHHYIO CBETOBYIO/3BYKOBYIO HH-  |3aMKa)
JTUKAIUIO PEKUMOB pabOTHI;
— ynpasieHue (aBTOMaTHYECKOE WU Pyy-
HOE) OTKPBITHEM/3aKPBITHEM YCTPOICTBA
3arpakJieHus (HarpuMmep JIBepH)
2 |Cpennsis |OaHOYPOBHEBBIE U MHOTOYPOBHEBBIE To xe, 4To M4

CKY[ I-ro
KJiacca.

Ha o0bekrax,
rje Tpedyercs
y4eT U KOHTPOJIb
PUCYTCTBHUS CO-
TPYJIHUKOB B
pa3peIIeHHONU 30-
He. B xauecTBe
JIOTIOJTHEHUS K
UMEIOIIUMCS Ha
00BEKTE CUCTE-
MaM OXpaHbI U
3aIUThHI
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Oxonuanue maon. 1

Knacc | Crenenn
CHCTE- | 3aIUThI Bomosmsembre GpyHKumm [Ipumenenue
Mol | oT HCJJ,
3 |Beicokas |OqHOYpOBHEBBIE 1 MHOTOYPOBHEBBIC To ke, 9TO IS
CKVY ]I cpenneit eMkocTH, paboTaroue B CKVY I 2-ro
CETEeBOM PEKUME U 00CCTICUNBAIOIIINE: KJiacca.
— pynkaun CKY/I 2-ro kiacca; Ha obnekrax,
— KOHTPOJTb TIEpeMENIeHH 1] 1 umyte- |1 AC Tpe6yc3TcsI
CTBa IO OXPaHSIEMbIM 30HaM (0OOBEKTY); Ta0eNBHBIH yHeT
— BeJIeHHe TabeJIbHOrO yueTa u 0a3 J1aH- ¥ KOHTPOJIb T1e-
HBIX 110 KaXJIOMY CITy>KalllemMy, Helpe- PEMCHLICHIH €O~
. N TPYAHUKOB IO
PBIBHBIN aBTOMAaTHUYECKUI KO{JTpOJIB HC- obbexy. Js
MPABHOCTH COCTABHBIX HACTEH CHCTEMBI; | copvecTHOM pa-
— UHTETPALIAIO C CUCTEMAMHM U CPEICTBA-  |GOoTEI C CHCTEMA-
mu OIIC u TCB Ha peneiiHOM ypOBHE mu OIIC u TCB
4 |Ouenb |MuoroypoBueBbie CKY ]I cpenueit u To xe, 4yTO 114
BBICOKasI |00JBINON eMKocTH, padoTtatonue B cere- |CKVY]I 3-ro
BOM PEXUME U 00ECIIeUrBaIOIINE: KJj1acca.

— ¢pyukiuu CKVY]I 3-ro kiacca;

— MHTETPAIMIO C CUCTEMaMH U CPEJICTBA-
mu OIIC, TCB u npyrumu cucreMamu
0€30MacHOCTH 1 yIPABIICHUS HA MPO-
IrPaMMHOM YPOBHE;

— aBTOMATUYECKOE yIIPaBJIECHUE YCTPOUCT-

BaMM 3arpakJcHus B Cllydae 1okapa u
OPYTUX YPE3BBIYANHBIX CUTYAIUAX

B unTerpupo-
BaHHBIX CUCTE-
Max OXpaHbl U
WHTETPUPOBAH-
HBIX CHCTEMax
0e30IacHOCTH U
yIpaBJIE€HUSI CUC-
TEMaMU JKH3HE-
obOecreyeHus

K CKVY]] 1-ro knmacca oTHOCATCS MallO()yHKIIMOHAIbHBIE CUCTE-
MBI Majoll €MKOCTH, paboTaroliue B aBTOHOMHOM pexume. Takue
CUCTEMbl TPUMEHSIOTCS B Clydae, €CJIM 3aKa34yuKy HE0OXOIUMO
00eCTeunTh KOHTPOJIMPYEMBIN JTOCTYI COTPYJIHHUKOB U MOCETUTENCH,
UMEIOIIUX COOTBETCTBYIOMMMN naeHTudukarop. [Ipu 3Tom He cTaBUT-
Csl 3a/1a4a KOHTPOJISI BpEMEHM JOCTYINa U BbIXOJIa U3 NTOMELIEHHUS, pe-
TUCTpAals MPOXOJIOB, NEpe/ladya JAaHHBIX HA LEHTPAIbHBIA KOMIIBIO-
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tep. Pabota CKVY ]| He xoHTpomupyercs. OOBIUHO aIMUHHCTPATOP
(WM JUI0, OTBETCTBEHHOE 3a MPOMYCKHOM PEXUM) UMEET MacTep-
KapTy (MUHH-KOMIIBIOTEP), TPU HOMOIIM KOTOPOW OH MOKET BHOCUTH
B CIIMCOK CUCTE€MbI KOJbI UACHTU(PUKATOPOB COTPYIAHUKOB U MOCETH-
TEeed WM HCKIYaTh MX M3 CIHCKAa, a TaKXe CUYUThIBATh WH-
dbopmanuio u3z 6ydepa CUCTEMBI.

ABTOHOMHAsI CHCT€Ma COCTOUT M3 KOHTpPOJIIEepa, OOBIYHO O0Be-
JTUHEHHOTO CO CUWTHIBATEIEM, W HCHOJHUTEIHLHOrO 3jieMeHTa. Kak
paBUJI0, UCTIOJB3YIOTCA MarHUTHBIE (peke OECKOHTAKTHBIE) KapTOU-
KU, JJIEKTpOHHbIE Kitouu «Touch Memory». B 3aBUCUMOCTH OT THUIIA
KOHTpOJUIEPA WM 3aMKa KOJMYECTBO JIHUI[ B CIUCKAX MOXET JIOCTH-
ratb oT 60 10 2800 yenoBek. ABTOHOMHBIE CUCTEMBI CHA0XKaTCS pe-
3€pBHBIM NMUTAHUEM W UMEIOT MEXaHMYECKHUM KIIFOY JJIsl OTKPBIBAHUS
3aMKa B AaBapUMHBIX CUTyalUsX. THUNOUYHBIA INPUMEP ABTOHOMHOM
CKVY ]I — xBapTupHbIe (ITOABE3AHBIC) TOMO(POHHBIEC CHCTEMBI.

CKVY/]I 2-ro knacca Takxe MaIO(pyHKIIMOHAIBHBIE CUCTEMBI, HO Y
HUX YK€ MUMEETCS BO3MOYKHOCTh PACIIMPEHUS W BKJIIOYCHUS UX HIIH
HX COCTaBHBIX YacTeW B OOIIYIO JIUHUIO CBSA3H (CETEBOM pexkuM). JlaH-
HbIE CUCTEMBbI UMEIOT Psiji TOMOJHUTENbHBIX (PyHKIMNA. Ha oObekTax,
obopynoBaHHbIX cpeactBamu U cuctemamu OIIC, CKVY ] 2-ro kiacca
MPUMEHSIFOTCS KaK CaMOCTOSITEIbHBIE CHCTEMBI U YaCTO PacCMaTpH-
BAIOTCSI TOJIBKO KaK CPEJICTBA YCWICHHUS pekuMa obecrieueHust 0e30-
nacHoctu o0bekTa. CKVY /| 3-ro u 4-ro Ki1accoB 0OBIYHO HA3BIBAIOTCS
CETEBBIMH, TAK KaK KOHTPOJUIEPHl OOBEIUHEHBI B JIOKAJIBHYIO CETh,
paboTarolnue B peaJlbHOM BPEMEHU U BEIyIIHE HENPEPHIBHBIN qUaIor
c nepu(pepuiiHbIMUA YCTPOUCTBAMHU, C BEIYIIUM KOHTPOJJIEPOM WIIU C
YIPABIAOIIAM KOMITBIOTEPOM, PACHOJIOKEHHBIM B IYHKTE OXPaHbI.
CucreMbl 3THUX KJIacCOB — KPYMHBIE U MHOTOYPOBHEBBIE CUCTEMBI,
paccuuTaHHbIe Ha OOJIBbIIOE YMUCIIO Toik3oBatTenei (1500 yenoBek u
oouiee).

[TogoOHbBIE cUCTEMBI IPUMEHSIIOTCS B CiIy4ae, KOorjia He0OX0AUMO
KOHTPOJUPOBATh BpPEMsI MPOXOJa COTPYJHHKOB W TOCETUTENICH Ha
OOBEKT M B ToMelieHus. [Ipu 3ToM mpuMeHstoTcss 0ojiee CIIOKHbBIC
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IEKTPOHHBIE HAeHTUUKaTOpsl (Proxmity, Burana-kapTouku, Ouo-
METPUUYECKUM KOHTPOJIb WM UX coueTaHus). Bpems npoxoaa Ha Kax-
IbIA ICHb HEJIENU U JUISl KOKI0TO BIAJEIbIA SJIEKTPOHHON KapTOUYKH
3a/1a€TCS aJIMUHUCTPATOPOM CUCTEMBI.

Cuctembl 3-To Kjlacca OOBIYHO HMHTETPUPYIOTCS C CHCTEMaMU
OIIC u TCB Ha peneitHOM ypoBHE. PeneliHblid ypOBEHb MPEINOIaract
HaJIU4MUE JOMOJHUTEILHOIO MOJYJS B KOHTpoJUIepe (WM JOMOIHU-
TEJIbHBIX BXOJOB/BBIXOJOB B KOHTPOJUIEPE), K KOTOPOMY MOAKIIIOYA-
IOTCS OXPaHHBIE WA MOKAPHBIE M3BEIIATENIA, U PEJICMHBIE BBIXOBI
JUTsl yIPaBJICHUS TE€JIEKaMepaMu U ApyruMu ycrpoiictBamu. [lomooHas
WHTErpalus MIPUMEHSIETCS B OCHOBHOM Ha MajibiX 00bekTax. Ha Takux
00BEKTaX KOJIMYECTBO B3AaUMOICHCTBUNA MEXy CUCTEMaMU HEBEJIUKO,
U BCE OHU MOTYT OBbITh YUTEHBI B MPOIECCE MPOCKTUPOBAHUS CUCTEMBI
0€30IMacHOCTU. DTOT YPOBEHb MHTErPAIlMU SBJISETCS MPOCTHIM, YHHU-
BEPCAIbHBIM U JJOCTATOYHO HAJEHKHBIM.

CucteMsl 4-10 Kjlacca — 3TO MHOTOYPOBHEBBIE CUCTEMBI OOJIBIION
eMKOCTH. OTIMYUTEIbHBIE 0COOCHHOCTH OOJIBIIINX CUCTEM — HaJU4ne
Pa3BUTOrO MPOTPAMMHOI0 00€CTICYEHHS, TTO3BOJISIIOLIECTO PEATU30BbI-
BaTh OOJIBIIIOE YUCIIO (DYHKIMOHAIBHBIX BO3MOXKHOCTEH U BBICOKYIO
CTENEeHb MHTErpallid HAa MPOrPaMMHOM (CHCTEMHOM) YPOBHE C IpPY-
TUMH CUCTEMaMHU OXpaHbl U 0e301acHoCTH. [IporpaMMHBIA ypOBEHB
npeanojaracT 00ObEUHEHUE PA3JIMYHBIX CUCTEM HA OCHOBE €JIMHOU
MPOTPAMMHO-AIIMAPATHON TIATPOPMBI, C €IUHBIM KOMMYHUKAIIMOH-
HBIM MPOTOKOJIOM U 00I1Iel 02301l JaHHBIX.

OO6b1yHO npu octpoeHnu ceteBbIXx CKVY /[ ncnonp3yroTcs yeThipe
YPOBHS CETEBOI0 B3aUMO/ICUCTBUSI.

[lepBbIii (BBICIIMITI) YPOBEHb MPEIACTABIAECT COOOM KOMITBIOTEP-
HYIO CETh THUIIA KJIMeHT/cepBep Ha ocHOBe cetu ETHERNET c npoto-
kojioM oomeHa TCP/IP u ¢ UCTIOIb30BAaHUEM CETEBBIX OINEPAITMOHHBIX
cuctreM Windows NT unu Unix. TOT ypoBEeHb 00ECIICYMBACT CBS3b
MEXy CEpBEPOM U pabOUYUMHU KOMITbIOTEPaAMU MOJCUCTEM.
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BTopoil ypOoBEHb — CBA3b MEXKIYy KOHTPOJUIEPAMH U KOMIIBEOTE-
pamu nojcucteMm. Ha 3Tom ypoBHe ucnons3yerca unrepdeiic RS 232,
USB u nanbHOCTB CBSI3U 10 15 m.

TpeTuii ypoBeHb — CBSI3b MEXKJY KOHTPOJIJIEPAMU M CUUTHIBAIO-
IIMMU YCTPOMCTBaAMHU. 3Jiech mpumeHsierca uHtepdeiic RS 485, RS-
422 wu np.

YeTBepThlli ypoBeHb — ypoBeHb u3Bemarenerd OIIC u nenen
yOpaBJieHus1 — cOaJaHCUPOBAHHBIE U HECOAIAHCUPOBAHHBIE PaIUAIIb-
HbIE U aJpecHbIe NUICH(BI, peieiiHbIe BHIXOAHBIC LEMU YIPABICHUS.
3n1ech, KaKk MPaBWIO, MPUMEHSAIOTCS HECTaHAAPTHBIE CHELUATU3UPO-
BaHHBIC HHTEP(PEHCHI U TPOTOKOIBI OOMEHA HHPOpMaITHEH.

KoHTpoJibHBIE BOPOCHI M 3a1aHUS

1. JlaiiTe onpeaenaeHue WIM TOJIKOBAHUE MOHSATHUI: T0CTYI, CYyOb-
€KT JIOCTYyIIa, 00OBEKT JOCTYIIa, KOHTPOJIHpyeMasi 30Ha, ayTeHTUu(duKa-
1S, UACHTU(PUKAIUSA, CUCTEMA KOHTPOJISI U YIIPABJIEHUSI JOCTYTIOM.

2. Uro Takoe CaHKIMOHUPOBAHHBIA JOCTYI, pa3rpaHUYCHUS
nocryna?

3. llpuBenute knaccudukaruo CKY]J[ mo TexHHUYECKHUM W
(YHKIIMOHAJIBHBIM ITPU3HAKaM.
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I'naBa 2. OPTAHU3ALIUA CKY ]

B o6mem ciydae CKY J] 1ommKHa BBITOTHUTE CIIGAYIOIIHE MPOICTYPhI:

e yJeHTU(DUKAINIO CYOBEKTa U 0OBEKTA,;

e ayTeHTU(UKAIINIO;

® [IPOBEPKY CAaHKIIMOHUPOBAHHOCTH JOCTYTIA;

® pa3pelIeHUE WU 3alpeT JOCTyMNa;

® IIPOTOKOJMPOBAHUE COOBITUM (PE3YyJbTATOB BBIIIOJTHEHUS II€-
PEUYHUCIICHHBIX paHee MPOoIeayp).

Takum 006pa3om, B 00IIEeM ciydae CTaBUTCS 3ajiadya UISHTUDUIIN-
pOBaTh CYOBEKT MJIM OOBEKT, MPETCHAYIOMIUM Ha MPAaBO JOCTyMa B He-
KOTOPYIO 30HY (K HEKOTOPOMY pecypcy), IPOBEPUTh MTPAaBOMOYHOCTH
BJIQJICHUSI UM HIASHTU(HUKATOPOM, MPABOMOYHOCTH MOMBITKH TaKOTO
JOCTyNa ¥ B ClIydae MOJOKHUTEIBHOIO PEUICHUS] Pa3peliuTh JOCTYII.
DOTa 3aja4ya pemaercs B TOYKE JOCTyHa B 30HY KOHTPOJIUPYEMOTO
nocryna. B cBorw ouepenn, 3K/[ — 310 30Ha, 1OCTYyn B KOTOPYIO pas3-
pEIlIeH TOJIbKO Yepe3 TOUKU AOCTyma. [[ocTym B OJHY U Ty K€ 30HY
MOKET OCYILIECTBIISITbCA YEPE3 HECKOJIBLKO pa3Hbix T/I. [l KOHKpeT-
HeiX CJ] onuu u te ke 3] MOryT OBITh 30HaAMHM KakK pa3pelieHHOro,
TaK U HEPA3PEIICHHOTO JOCTyNa B 3aBUCUMOCTU OT YPOBHS JOCTYyIa
ATOTO CYyOBEKTa.

2.1. O000IeHHAS CTPYKTYpPHAs CXeMa

JInst pellieHus1 yKa3aHHBIX BBIIIEC 3a7a4 KOHTPOJISI U yIpaBJICHUS
JOCTYIIOM cuctema (puc. 2) 10JbKHA BKIIOYATh B ¢€0s1 TPU OCHOBHBIX
AJIEMEHTAa!

® YCTPOMCTBO CUMTHIBAHUS HUJICHTU(UKAIMOHHBIX MPU3HAKOB
(cuuTHIBATEIb);
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e ycrpoiicTBo aHanm3a UII u npuHaTUs pemieHus (Tak Ha3bIBae-
MBI KOHTPOJIIEP);

® YCTPOMCTBO YIIPABIICHUS TOCTYIIOM.

YcTpoiCcTBO ynpaBlieHHs JOCTYIIOM BKJIIOYAET B CEO:

® [Iperpaxiaroliee yrnpapiasieMOe YCTPOUCTBO (ABEpPb, TYPHUKET
U TOMY MOJJOOHBIE YCTPOMCTBA U KOHCTPYKIIMH);

® JCHOJIHUTEIBHOE YCTPOWCTBO [UJIsI YIPABJIEHUS COCTOSHHUEM
Iperpaxaaromiero yCTpoicTa (HapuMep 3J€KTPOMarHuTHbIN 3aMOK );

® D3JIEMEHTHI KOHTPOJISI COCTOSIHUS MPETPAXKIAOLUIETO YCTPOMCTBA
(K mpUMepy MarHUTOKOHTAKTHBIN TATUHK);

® DJIEMEHTBHI HEKOHTPOJIUPYEMOTO YIIPABICHHUSI COCTOSTHUEM MIpe-
rPakIaroIIEro YCTPOMCTBA.

CrpykTypa, IpUBEICHHAA HA PUC. 2, CIPABEJIMBa NPAKTUUYECKU
st mro0bIX peanuzaruit CKY /1, HanpuMep TeXHUYECKUX (JIEKTPOH-
HBIX, MEXaHUYECKUX U T. I1.) WJIK aBTOMATU3UPOBAHHBIX CUCTEM C HC-
IIOJIb30BAaHMEM YEJIOBEKa Kak dJieMeHTa obOmiei cuctembl KY 1. s
MTOJTBEPKICHUS PACCMOTPUM HECKOJBKO IMTPHUMEPOB.

2
Puc. 2. Ob6o6wennan cmpykmypnas cxema CKYJ][

Haubonee pacnpoctpanennas CKY ]l — 0oObIKHOBEHHBI MEXaHHU-
YeCKHMI 3aMOK, MMEromuil Bce HeoOxoaumeie diemMeHTel CKVY /. Ye-
J0BeK (CyOBeKT) BiIajieeT KIOUOM (MACHTU(DUKATOPOM ), KOTOPHIN SIB-
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nsierca ¢puzndeckum Hocutesnem UIL. Cam uaeHTHOUKAIIMOHHBIN MPHU-
3HaK — 3TO Qopma Kitoda. MexaHu3M 3aMKa — CUUTHIBATENb U YCT-
POMCTBO MPUHATUS pellieHus (KOHTpoJuiep). 3acoB U (PUKCATOP — UC-
TIOJTHUTEJIPHBIC YCTPOMCTBA, KOTOpPHIC MPHUBOIATCS B JICUCTBUE TIPH
cooTBeTcTBUU (opmbl Kitoua (1. €. UIT) mapamerpam mexanusma (00-
pazen MI1) 1 mO3BOSAIOT OTKPHITH JBEPb.

Jpyron yxe yInOMUHABIIMKCS NIPUMEP — BAXTEP HA MPOXOIHOM.
YenoBeK MpenbsBISIET eMy MPOIYCK C Pa3IMYHBIMU UACHTUDUKAIIN-
OHHBIMHU TIpU3HAKaMu — (popma, IBET M pa3Mep Mpoiycka, ¢hoTorpa-
bus, Gpamuiaus, crenualbHble 3HAKH, pa3peliaroliye JO0CTYIl B pa3-
JUYHBIE TOApA3ACICHUs, U Ap. BaxTep 3puUTENbHO OLICHMBAET MPO-
NyCK (CUMTBHIBAET) HA COOTBETCTBUE O00pasily, KOTOpPHIA OH 3HAET
(npouenypa uaeHTu@UKaum). 3aTeM cpaBHUBaET Qororpaduro ¢ JIu-
1IOM peajlbHOro uYenoBeka (ayreHTudukanus). M, HakoHel, pu cooT-
BETCTBUU CPAaBHUBAEMBIX MAapaMeTPOB Pa3OJOKUPYET TypPHHUKET (J10C-
TYII pa3peliieH).

To e camoe BBINOJHAIOT COBPEMEHHBIE aBTOMATHU3UPOBAHHbBIC
CKVY /. Bce unu yacts npouenyp: uaeHTUPUKAIMU U ayTeHTU(UKA-
[[MY; IPOBEPKHU CAHKIIMOHUPOBAHHOCTHU JOCTYIIA; YIPABICHUS UCIIO-
HUTEJIbHBIMU YCTPONCTBAMU YIPABJICHUS JOCTYIIOM; MPOTOKOIUPO-
BaHUS COOBITUM — aBTOMATHM3UPYIOTCS. TakuM 00pa3oM, YaCTHYHO
WJIM TIOJIHOCTBIO MCKJIIOYAETCSl YEJIOBEYECKUU (hakToOp — OJHO U3 ca-
MBIX CJIa0BbIX 3BE€HbEB CUCTEM O€30MACHOCTH.

OCHOBBIBACh Ha PACCMOTPEHHOM MaTepualie, MOKHO ChOpMYIIH-
poBaTh B 0011eM Bujie anroput™ GynkuuonupoBanus CKY /1.

Kak oTMeuanocek paHee, [Jis BBINOJHEHUSI MPOLEAYP UIAECHTU(U-
KAl ¥ ayTeHTU(PUKAIuU CyObeKTa Ui 00bEKTa OH WIIM UACHTUDU-
KaTop JOJKEH 00J1alaTh UICHTU(DUKAIIMOHHBIM MTPU3HAKOM WM MpPU-
3HAKaMHM, KaXKJbIi U3 KOTOPBIX XapaKTepU3yeTcsl B 0OIIEM cliydae Ha-
OopoM mapaMeTpoB wWiM (QyHKIUM. B (QyHKIMOHAIBLHOM cXxeme
(cm. puc. 2) M uneHTU(UKAITMOHHBIX MPHU3HAKOB Xj, CyOBEKTa WU
o0bekTa (MaeHTu(ukaTopa), UMEIOMUX K mapamMeTpoB, ONpPeAeIsIOT-
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csl B 0011IeM ciiydae MaTpuiiei X. DJIeMEeHT MaTPHUIIbl Xy, TPEACTaBIIS-
eT co0oit k-u mapameTp (GYHKIUIO) m-20 TIPU3HAKA.

CuuteiBatens CKVY ]| npeobpa3yeT uH(pOpMaIlMoOHHbIE TPU3HAKU
Xim C HOCUTEISIMU ONPEACIICHHOW (PU3NYECKOW MPUPOABl B CUTHAJIBI
Zjm», TIPUTOJIHBIC JUISI NalibHEHIIEeH oOpabOTKH KOHTPOJIEPOM. AJITO-
pUTM IIpeoOpa3oBaHus ONPEAEIISIETCS ONepaTopoM F:

Z=F{X}.
KouTposiep B 001ieM ciiydae CpaBHUBAET CUMTAHHbIE MPU3HAKU
Z cO BCeMH dTaJIOHAMH Z!, XpaHAIIUMUCA B 0a3e JaHHBIX, TEM CaMbIM
onpenensias HoMep I 00beKTa/CyObeKTa WM (PUKCUPYS OTCYTCTBHE
3TaJioOHa Z7, COOTBETCTBYIOIIETO MPEAbIABICHHOMY Z.

Ha ocHoBaHuu pe3ynbTaToB cpaBHEHUS ((DAKTUUECKU 1O HAMIEH-
HOMY 3HAYEHHUIO I), T. €. HHpopMaluu 00 YpPOBHE J0CTyINa i-T0 00bEK-
Ta/CyObeKTa, XpaHsiiehcs B 0aze JaHHBIX, KOHTpoJuiep (popmupyer
MaTpuily Y; BBIXOJIHBIX CUTHAJIOB:

h-Clz.2 s

B cocTaB 3TUX CUTHAJIOB BXOJST U CUTHAJBI, YIIPABISAIONIUE UC-
MTOJIHUTEJIbHBIMU YCTPOMCTBAMHU. VICIIOJHUTENIBHBIE YCTPOWCTBA pPa3-
OJIOKUPYIOT (B clly4ae CaHKIIMOHHPOBAHHOI'O JOCTYIIA) Iperpak/iaro-
HIMe YCTPONCTBA, oOecnieunBas JOCTYH. YPOBEHb JOCTYyMa ONpeaes-
€T pa3pelIeHHbIEC 30HbI, & TAKK€ BPEMEHHBIE U KaJICHIAApPHbIE UHTEP-
BaJIbl JOCTyna (Korja, Kyjaa, K 4eMy paspelieH nociaeanuit). Jns me-
TEPMUHHUPOBAHHOMN CHCTEMBI, kKakoBou saBiseTca CKY/I, ato ompene-
JSIeT PeaKIUI0 CUCTEMBI, T. €. Ipolueaypy (GYHKIIMOHUPOBAHUS TMpe-
rpakJAarolINX YCTPOMCTB, B CBOIO OYEPE/lb, IPUBOJUMBIX B JICHCTBHE
UCIIOJTHUTEJIbHBIMU YCTPONCTBaMHU.

OueBugHO, uT0 OocHOBHBIE ocoOeHHocTu CKY ]I OyayT 3aBuceThb
MIPEXKJE BCEro OT XapaKTEPUCTUK 0O0BEKTa, HA KOTOPOM HEOOXOIUMO
OCYIIECTBIIATh KOHTPOJIb U yIpaBieHue goctynoM. Cpeau ocoOeHHO-
cTeli 0OBbEKTa OCHOBHBIMM SIBJISIFOTCS CTPYKTypa (TOIOJOTHS) U pe-
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KUM (YHKIIMOHUPOBAHUS 30H KOHTPOJIUPYEMOTro JOCTyma (Mapuipy-
ThI TIEPEMEIIICHUS, BPEMEHHOW U KaJeHJapHbIN rpadukK, MOTEHINATb-
HbIC BO3MOKHOCTH HECAaHKIIMOHUPOBAHHBIX AeHUCTBUI). C TOUYKH 3pe-
Hus CKY/I, nHanbosee BakHbI OCOOCHHOCTH COOCTBEHHO TOYEK KOH-
TPOJIA JOCTyMa Kak OCHOBHOM siuelku Jiroooit cuctembl KY 1. [lerict-
BUTEJILHO, TOYKA JJOCTYyIa 00s3aT€JIbHO COJAEPKUT BCE OCHOBHBIC dJie-
MeHTel CKVY][ B mnenom. IloatoMy OT coctaBa €€ TEXHUYECKHX
CPEACTB W MPHUHIIMIIOB MOCTPOEHUSI OyJyT CYIIECTBEHHO 3aBUCETh U
XapaKTEPUCTUKHU CUCTEMBI.

PaccMoTpuM yNOMSIHYThIE OCHOBHBIE OCOOCHHOCTHM OOBEKTA,
Biustone Ha cTpyktypy CKVY/ u Touek goctyma (KOHTpOds U
yIpaBJICHUS JOCTYIIOM), OIpeAeIstonue anroputmsl padotel CKY /1.

2.2. CTpyKTYypAa 30H A0CTYyINA

Ilpocmasn (oounounasn) 3ona
CrpykTypa npocToi OIMHOYHON 30HBI Z; KOHTPOJIMPYEMOTO J10C-
Tyla ¢ OJHOM TOYKOHN AOCTyna d;, MpUHAIJIeKAIeH 3TOM 30He, MOoKa-
3aHa Ha puc. 3.

d,
z
J Z] Zz
d, d
© laP dzge
Puc. 3. Ilpocmas 30na Puc. 4. Ceazannvie 3011

bynem o6o3nauate TJ[ Kpy>XKOM, IOJpa3ymMeBas, 4To B OOIIEM
clydae OHa COACPKUT BCEe HEOOXoAauMble s pelieHus 3amaaun KY /|
AJIEMEHTHI (CUMTBIBATEIIb, KOHTPOJIEP, YCTPOUCTBO YNpaBICHUS J10C-
TyIIOM). 30Ha UMEET KaK MUHUMYM OJHY TOYKYy jaoctyna. ®opma 30-
HBI B O0IIIEM ClTydae MOXKET OBITh MPOU3BOJIBHON (KaK BBITTYKIIOH, Tak

24



u HeT). Kpome Toro, 04eBUIHO, YTO 30HA JOCTYMA MOKET BKJIIOYATh B
ce0s1 HEeCKOJIbKO TOMEIIEHUM ¢ OOIMM PEeXUMOM (YHKIITMOHUPOBA-
HUS, IBISIONIUXCS OJTHOM 30HOM.

Ceazannbvie 30Hbl

B cBs3aHHBIX 30HaX MEPEMEIICHUE B OJIHY W3 30H KOHTPOJIUPYE-
MOT'0 JIOCTyIla BO3MOXKHO Uepe3 JIPyrue 30Hbl KOHTPOJIUPYEMOTO J0C-
Tyna. CBsi3aHHBIE 30HBI (z U z, HA pUC. 4) UMEIOT, 110 KpailHel Mepe,
OJIHY OOIIYI0 TOUYKY JO0CTyMNa d,, MPUHANICKAIIYI0 00€UM CBSI3aHHBIM
30HaM. Uepes Hee ocyliecTBIdAeTes nepemenieHne u3 ogqaou 3K/ z; B
JIPYTYI0, CBSI3aHHYIO C HEW 30HY z,. KOHTpOJb U ympaBieHHE JOCTY-
MIOM B KXK]IyIO U3 30H MOXET MPOUCXOJUTh KaK 4epe3 TOUKH J0CTYIIa,
HaxoAsAIIMEeCs IO IEPUMETPY CBSI3aHHBIX 30H (d; U < d3 Ha puc. 4), Tak
u uepes oomue T/l (d, B HareM nmpumepe), T. €. 9epe3 TOYKH JOCTYIIA,
MPUHAJICKAIINE PACCMATPUBAEMON 30HE WITA 30HAM.

TI'pynnut ceazannpix 301
JIJIsT HeCKOJBKHUX CBS3aHHBIX 30H MOTYT OBITh pa3WYHBIC YacT-
HBIC CTyYau:

® [10CJIE0BATEIILHO Zy 2, 24

CBsI3aHHBIC 30HBI, KOT/Ia JI0C-
TYIl B KOKIYIO CJIEAYIOIIYIO
30HY OCYIIECTBISACTCS U3 d, d d

(V) F ™ 3’ ! ‘1‘
Ipeaplayien (30Hbl z;, z U - g o
Z3, prC. 5 )9 7 d

| P

¢ [MapaJlICIIbHO CBs3aH-
HbIE — JOCTYII B KXKAYI 30-  Puc. 5. [locnedosamenvro céaszanmvie 30Hbl
HY OCYIIECTBIAETCS M3 OJ-

HOI M TOM K€ OOIIEHd 30HBI Z; z, Z;

(30HBI 25, Z3 U1 Z4 HA PUC 6); d, d, d,
® IIPOM3BOJIHLHO CBSI3aH-

HBIE 30HBI, SIBJISIOIIHECS

KOMOHHAIMEHN MpeIblIyInX

Puc. 6. Ilapannenvro césazanmble 30Hbl
CIIy4aceB.
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CBsi3aHHBIE 30HBI UMEIOT CBOU OCOOCHHOCTU TIPH BBIOOPE YPOB-
HEW JIOCTyIa B HUX, pACCMAaTPUBAEMbIX HHXKE.

Bnoorcennwvie 30nni

BroxeHHBIMU HaA3BIBAIOTCSI 30HBI, KOTJA OJIHA WM T'PyNIla 30H
KOHTPOJIMPYEMOI'0 AOCTyIa HaxoasaTcs BHyTpu apyroit 3K (puc. 7).
BrnoxxeHHbIE 30HBI MOTYT OBITH Kak

z, IIPOCTBIMU, TaK U CBSA3aHHBIMU.
Z o
A TUNUYHBIM ~ OPUMEPOM  TaKOM
2
CTPYKTYpPbl ~ SIBIISIETCSI ~ TE€PPUTOPHUS

& NpeanpuaTust (30Ha z;) W 3JaHUs], Ha-
a, ('[izj + z XOAIIMeCs Ha Hel (30HBI 2y, 23, Z4).

3aMeTuM, 4YTO paccMaTpuBaeMoe

MIOHATHE U PUC. 7 0TOOpaKarOT TOJBKO

Puc. 7. Brooicennule 30Hbl B3aUMOCBSI3b 30H, & HE UX IIPOCTPAHCT-

BEHHOE pacronoxenune. Tak, Ha puc. 7

JIBE€ TPYIIIbI BJIOKEHHBIX 30H MOTYT OBITh Pa3HBIMHU 3TaKaMU OJIHOTO

Y TOTO K€ 3/1aHWsl, & BHEIIHUN NEPUMETP — KaK MEPUMETPOM TEPPHU-

TOPHH, TAK U TPAHULIEN OJIHOTO 3/1aHudA. B mocnennem ciydae 30Ha z;
MpeCTaBIsIET COO00M 00IIMe TOMEIeHUs (X0, JISCTHUIIBI U T.I1.).

AHanu3upys PacCMOTPEHHBIE CTPYKTYPHI 30H, MOXKHO BBIJACIUTH
JIBa THUIIA:

1. Brewmnue 30ub1 KOHMPOIUPYEMO20 OOCMYNA — 30HBI, TOCTYII B
KOTOpBIE BO3MOKEH U3 30H CBOOOJHOTO JocTyna. Hanpumep, 310 30-
Ha z; Ha puc. 5 — 7.

2. BHympenHue 30Hbl KOHMPOAUPYEeMO20 OOCMYna — 30HBI, J10C-
Tyl B KOTOPbIE BO3MOKEH TOJIBKO M3 JPYTUX 30H KOHTPOJIUPYEMOTO
nocrymna. Hanmpumep, 310 30HHI 2, Z3 U z4 HA pUC. S U 6.

Hcnonb3ys 3TH NOHATHUSL, MOYXHO BBECTH €III€ OJIMH TEPMUH: YPO-
BEHb BIONCEHUSL 30H, WU YPOBeHb docmyna 30H. Tak, eClii IPUHATH 32
HYJIEBOW YPOBEHb 30HBI CBOOOJHOTO JIOCTYIA, TOT/AA:
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® BHEIIIHUE 30HBI OyAyT UMETh MEPBBIM YPOBEHH (JOCTYI B HHUX
BO3MOXKeH HemocpeacTtBeHHO u3 3CJI, ciemoBaTelbHO, HEOOXOIUMO
MPOMTH OJUH 3Tal KOHTPOJIst Aoctyna — oauy T/);

® BHYTPEHHUE 30HBI, HEMOCPEACTBEHHO TpaHUYAIINE C BHEIIHU-
MH, T. €. uMmeromue oome T/ ¢ BHENIHMMHU 30HaMH, OyJayT HMETh
BTOPOH ypOBEHb (YTOOBI MOMACTh B HUX, HAJIO MPONUTH KaK MUHUMYM
JIB€ TOUKH JOCTYyTa);

® TPETHIl YpOBEHb OYyIyT MUMETh 30HBI, JOCTYIl B KOTOPBIE BO3-
MOKEH 4Yepe3 JBE YINOMSHYTHIE BBIIIE 30HBI (T. €. HEOOXOAUMO TIpe-
oj107eTb MUHUMYM Tpu TJI) u T. 1.

PaccmaTpuBaeMoe MOHSATHE XOPOUIO WILTKOCTPUPYETCS MPUBE]ICH-
HBIM paHee pHUC. 5, HA KOTOPOM 30HA Z; UMEET INEPBBIM YPOBEHbD, Z; —
BTOpPOH YpOBEHb, a z3 — TpeTU. Takum oOpa3om, MOHATHE YPOBHS
BJIO)KCHHUSI 30H WM YPOBHS JOCTYIA 30H XapaKTEpPU3yeT HEOOXOu-
MbI€ TPEOOBaHUS K YPOBHIO JIOCTyIAa CyOBbEKTa B 3TH 30HbI. UeM BbIliIe
YPOBEHb JIOCTYIIa 30HBI, TEM BBIIIE JOJDKEH ObITh YPOBEHB JOCTYIa
CyOBeKTa.

2.3. MapupyThl niepeMenieHus1 CyObeKTa J0CTyna

[Tpoananu3upyeM BO3MOKHBIE MAPLIPYThI IEPEMEIIICHUS CyObEK-
Ta JOCTyNa Ha KOHTPOJIUPYEMOM OOBEKTE B KOHTPOJIUPYEMBIX 30HAX.
C ¢yHKIIMOHATBHOM TOYKH 3PEHUS, KOHEUHAsS 11€JIb CUCTEMBbI — 3TO
KOHTPOJIb U yrpasieHue npoctynom B 3K, T. e. He0OX0JMMO KOHTPO-
JUPOBaTh W yOpaBisaTh gocTynoM cyowbekta B 3K]I, a Takxke >kena-
TEJILHO 3HAaTh, B KAKOWM MMEHHO 30HE HaxoauTcs CJI, U mpoTOKOIUpO-
BaTh COOBbITHA. OueBUAHO, YTO UHGOPMALIMIO JJIsI BBIMOJHEHUS YIIO-
MSAHYTBIX POLEIYP MOKHO MOJIYYUTh TOJBKO B TOYKAX JIOCTYIIA.

Brenem nonsTre nepexoja (mepeMenieHus) U3 OJHOM 30HBI J10C-
Tyna (KOHTPOJIMPYEMOTO WJIM CBOOOIHOT0) B Apyryro. O003HAYMM Ta-
KOW Iepexo/1 U3 30HHI z; B 30HY z Kak n;. HyneBoil unaekc 0yaer 06o-
3Ha4aTh 30HY CBOOOJIHOTO JOCTYTIA.

Haunewm c mpocrefiiiero ciaydasi OAMHOYHOM 30HBI (CM. puc. 3) ¢
OHOM TOUKOU foctymna. Ha puc. 8 moka3zanel pa3nnyHbie BO3MOXKHBIE
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BapUaHTHI TIepeMeIeHUs] CyObeKTa JOCTyIa yepe3 TOUKy Joctyma. B
nepBoM ciydae (puc. 8, a) CJI nepemeniaercs U3 30HBI z; B 30HY KOH-
TPOJMPYEMOTO JJOCTYIIA Z ; YEPE3 TOUYKY AOCTYMA d,.

, z, Z; z, z; \ '
d -
o | TR | o
7
i %

il

Zl Z. iz,

a) 0) 6) 2)

Puc. 8. Bozmoorcnvie mapuipymuot osudicernus C/{

B nanbHelinieM CyObEKT MOKET MEPEMEIIAThbCsl BHYTPU 30HBI U
BBINTH U3 Hee oOpatHO uepe3 Ty ke T/l (puc. 8, 6). ITOT nepexon 1o
AHAJIOTUU C MPEIBIAYIIAM MOXXHO 0003HAYUTh Kak 7; Takum oOpa-
30M, TIEPEXOJBI C PA3HBIM MOPSIAKOM WHIECKCOB OTIWYAKOTCS HaIpaB-
JIEHUEM TIEPEMEIIICHUSI.

B psage CKVY]] BO3MOXHBI Takke €mie ABa ciydas. B mepBom
(puc. 8, 8) cyOBEKT J1ocTyIa, NpOouisi UACHTU(PUKAIIUIO, OCTAJICA B TOU
Ke camoi 30He z; TakoW mepexon obOo3Hauaercs n,. Bo BTOpoM
(puc. 8, 2) CJI nomagaer (HECAHKIIMOHUPOBAHHO) B 30HY KOHTPOJIH-
PYEMOrO IOCTYIa, MUHYS TOUKY JOCTYIIA.

bonee cnoxubie ciyyan nepemenieHuss CJ[ B CBSI3aHHBIX 30HAX
paccMaTpUBarOTCs Ha pHUC. 9.

Zf; Z p Z Zy[z; 3 Zy
ZINVE S > _‘i}(ﬁ)i')z(\}(@'
Tz %0
a) 6)

Puc. 9. Mapwpymur osuocenus C/[
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Takum 00pa3oM, NEPEXOL m; O3HAYACT CIIEMYIOIIEE:

e [Ipu i#0,;#0 — nepememienue CJI u3 i-il 30HBI KOHTPOJIUPYE-
MOI'0 JOCTyIa B j-10.

e [Ipu i=0,;=0 — nepemernienne CJI u3 30HBI CBOOOHOTO JOC-
TyIa B j-I0 30Hy KOHTPOJUPYEMOTO JI0CTYMA.

e [Ipu i =j — BO3BpaT B Ty K€ CaMyI0 30HY JOCTyIa (KOHTPOJIH-
pyeMOro Wiu CBOOOJHOI0) ¢ UJICHTU(UKAIIMEH B TOUYKE AOCTyna 0e3

nepemMenieHus uepes 3ty T/I.

ITepexoapl m; M T;; C PasHBIM IOPSJIKOM CJICIOBAHUS WHICKCOB

OTJIMYAIOTCS HAIPaBJICHUEM NiepeMeIlieH s (TopsaKoM nipoxoxkaeHus T/1).

Brenem nonsitue mapuipyra cyonekra aocryna. Mapuwpym cyos-
exma docmyna — 3TO KOHEYHas MOCIEI0BATEIIbHOCTh MEPEXOA0B, BbI-
MOJTHEHHBIX UM.

[TocnenoBaTebHOCTh MEPEXOOB, HANMPUMEP IS Ciiydas IBYX
MOCJIEI0BATENIBHO CBA3AHHBIX 30H (CM. pUC. 9, @), MOXKET OBIThH 3aIu-
caHa CIIeIYIOIIUM 00pa3oM:

To1> 712521, T0- (1)
30HBI, C KOTOPBIX HAYWHAETCA M KOTOPHIMU 3aKaHUMUBACTCSI Map-
HIPYT, HA3bIBAIOTCS KOHYeabiMuy. OCTaIbHbBIC SIBISIOTCS BHYTPEHHUMU.

[IpuBeneHHass MOCIEA0BAaTEIBLHOCTL TepexoqoB (1) ompenenser
3aMKHYTBI MapuIpyT ABUKEHUS CyObEKTa IOCTymNa. 3aMKHYTOCTh 03-
HayaeT BO3BPAT B Ty K€ CaMyl0 UCXOJHYIO 30HY JIOCTYIIA.

3amkHymbslil Mapuwipym HAYMHAETCS W 3aKaHYMBAETCS B OJHOU U
TOM >K€ 30HE JOCTyNa. B mMpOTHMBHOM cilydyae MapuipyT Ha3bIBaeTCS
OMKPBIMBIM.

Ilonnwvlti mapwpym HaYWHACTCA U 3aKaHYMBACTCA HAa BHEIIHUX
KOHIIEBBIX 30HaX CBOOOJHOTO JOCTYIAa U BKJIIOYaeT B ceOsi Bce mepe-
XO/1bl, BHIMIOJTHEHHBIE B 30HAX KOHTPOJIMPYEMOTO JOCTyIa Ha OOBEKTE.

lonnwiit 3amxHymoelit Mapuipym HAYAHACTCA WM 3aKAaHUYMBACTCS B
OJIHOM U TOM K€ BHEIIIHEH KOHIIEBON 30HE CBOOOHOIO JIOCTYIA, T. €.
B YaCTHOM CJIy4ae MOJIHOTO MaplIpyTa KOHIIEBBIE 30HBI JIOCTYyIIA SIB-

JSIFOTCS] BHEITHUMM 30HaMU CBOOOAHOTO AOCTYIIA.
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MapiipyT MOKET ObITh KBa3U3aMKHYTBIM, KOT/Ia CYOBEKT TOCTY-
na fnepeMeniaeTcsi B KOHTPOJIUPYEMYIO 30HY M3 30HBI CBOOOHOTO
JNOCTyIla 4Yepe3 OJHY TOUYKY JO0CTyIa, a BEIXOAUT Takxke B 3C/I, HO ye-
pe3 apyryto BHemHow T/ (puc. 9, 6), T. e. Bxon u Bbixoa u3 3K]|
MPOUCXOIAT B 00JIACTh BHE KOHTPOJHUPYEMOTO OOBEKTa, HO Uepe3
pasHble TOYKM JOCTymna. PacCMOTpeHHBIM MpUMEp KBa3M3aMKHYTOTO
MapiipyTa MOXET ObITh 3allMCaH Kak

To1> T2> T20- (2)

Mpb1 paccMaTpuBalili KOPPEKTHBIE (CAaHKIMOHUPOBAHHBIE) TEepe-
x011bl. Koppexkmuvimu OyJieM CUUTATh MEPEXOJIbl, IPU KOTOPHIX MEpe-
MEIllEHHUE CYOBEKTa J0CTyHa OCYIIECTBISIETCS IO KOHCTPYKTHBHO
NpeAHa3HAYCHHBIM JJIS 3TOrO0 S3JEMEHTaM KOHCTPYKIUMU OOBEKTa.
[IpumepomM MOTyT CIyX UTh JABEPH, B TOM YHCIE€ OOOpYJAOBaHHBIC
CpeACTBAaMU KOHTPOJISA U YIIPABJICHUS TOCTYIIOM, T. €. TOYKH JOCTYIIA.

B npuniumne MoryT ObITh TAKXKE U HeKoppekmHuble (HeCanKyuoHu-
posaHHble) nepexodbl — MEPEMENICHHUE TI0 HE MPEAHA3HAYECHHBIM IS
ATOTO 3JIEMEHTaM KOHCTPYKIIMU OOBEKTA, B TOM YUCJI€ U C HAPYIIICHHU-
€M IEJIOCTHOCTH KOHCTPYKIIMH, T. €., MUHYSI TOYKU JOCTyIa, HalpHu-
Mep yuepe3 okHa. [Ipumep Takoro HEKOPPEKTHOIO NEpexojia MpUBEACH
Ha puc. 8, 2. MapuipyT, moka3aHHBIM Ha pHUC. 8, 8, MOKET OBITh KaK
KOPPEKTHBIM (CAaHKIIMOHUPOBAHHBIM), TaK U HEKOPPEKTHHIM (HECAHK-
[IUOHUPOBAHHBIM) B 3aBUCUMOCTH OT YCTAHOBJIEHHOI'O peXuMa (PyHK-
urnonupoanusa CKVY /1.

Koppexmmuviii (cankyuonuposanuwlil) mapuipym — 3TO IOCIIEI0-
BaTEJIbHOCTb KOPPEKTHBIX MEPEXO0JI0B.

C o0mi1eit TOUKM 3peHUst KOPPEKTHBIN MapuIpyT CyObeKTa J0CTyIa
JOJKEH ObITh HEMPEPBIBHBIM: CYOBEKT JIOJKEH MPONTH BCE MOCIEO0-
BaTEJIbHO CBSI3aHHBIC 30HBI HA JaHHOM MapiipyTte. Hanpumep, mosn-
HBIM 3aMKHYTbIH MapupyT (1) siBasieTcs HenmpepblBHbIM. OpHAKO, K
npuMepy, MapupyT

To1> T2 o 3)
HE sBJIAETCS HenpepbhlBHBIM. CyOBEKT, HaXOJACh BO BTOPOM M3 JIBYX
MOCJIEIOBATENIbHBIX 30H KOHTPOJIMPYEMOI'O JOCTYIa, OKa3ajcs B Iep-
BOM 0€3 BO3BpaTa B 30HY Z| U3 Z;, T. €. OTCYTCTBYET NEPEXO T,,.
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YuuThiBas BbIIIECKAa3aHHOE, MOKHO C(POPMYITHPOBATH HEKOTOPHIE
MPUHIMIEI PYHKIIMOHUPOBAHUS CUCTEM KOHTPOJIS U YIPABJICHUS 10C-
TYIIOM, CJEIYIOIINE U3 PACCMOTPEHHBIX OCOOCHHOCTEH.

1. Canxyuonuposannsvie oeticmsus — moobie AehctBus B CKVY ]I
JOJKHBI MOITBEPKAATHCSI COOTBETCTBYIOIIUM YPOBHEM JIOCTYIIA.

2. Ocywecmeumocms — KOPPEKTHOE IIEpeMElIeHUE CyOBheKTa
JOCTyNa JAOJKHO MPOU3BOAUTHCS TOJIBKO MO KOHCTPYKTUBHO MpEaHa-
3HAYECHHBIM JIJIS1 TOTO AJIEMEHTaM OOBEKTA.

3. Henpepvignocms — CaHKIIMOHMPOBAHHOE TIEpEeMEICHHE Yepes
TOYKHU JOCTyNa JOJDKHO OCYIIECTBISATHCS TOJBKO C IMOCIEI0BATENb-
HBIM TIPOXOXKJIECHUEM MOJPS BCEX CBSI3aHHBIX 30H U COOTBETCTBYIO-
IUX MPUHALJICKAIIMX 3TUM 30HaAM TOUYEK JIOCTyIa 0e3 Mpomycka Ha
JAHHOM MapuipyTe (4 B 33IJaHHOM BPEMEHHOM HHTEPBAJIE).

4. Henoemopsiemocms — MPOXOXKACHUE OJHOW M TOM K€ TOUKHU
JOCTyTIa HE MOKET OBITh BBITTOJTHEHO JBAXKIbI TOAPSI B OJTHOM U TOM
K€ HarpaBJieHUH 0e3 mpoxoxkaeHus apyrux T[] wmm stoir T/l B 00-
paTHOM HalpaBJICHUH.

[lepBbie Tpu npunHnmMna ABisitorcs oOsi3arenbHbiMUA aia CKY /I,
BrinosiHeHUE YeTBEPTOro MOXKET HE KOHTPOJUPOBATHCS B YHPOIICH-
HbIX cucteMax. OAHAKO ATO MPUBOJAUT K CHUKEHUIO HAJEHKHOCTU
CKVY /. Hanpumep, HEBBINOJIHEHUE 3TOTO MPUHIMIIA JAECT BO3MOXK-
HOCTb HCTOJIB30BaTh OJWH M TOT K€ HACHTH(UKATOp IJIsT BXOJa Ha
00BEKT HECKOJBKUX YEIOBEK.

2.4. Oco0eHHOCTH TOYEK A0CTYyIa

Beenem rpaduyeckue 0003HAUYCHUS
JUISl OCHOBHBIX 3JIEMEHTOB, BIIMSIONIMX Ha
pexuMm dynkuuonuposanus TJ. byaem o6o-
3Ha4aTh Ha PHUCYHKAX j-H CUMUTHIBATENb C
NPSIMOYTOJIBHUKOM, a KHOIIKY 7% YIIPaBJICHUS Puc. 10. Obosnauenie
BBIXOJIOM k — KBaJpaTOM C TOYKOW BHYTPU  onemenmos 000pY008aHUs
(puc. 10). IIpu sTOM mpeamnonaraeM, 4To Uc- mouku docmyna
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MOJIHUTENBHOE U MPErPAXKIAOIICE YCTPOUCTBA BXOIAT B cocTaB T/]
d;, 0003HAYEHHON KPYIKKOM.

B 3aBrcuMocCTH OT KOHDUTYpALIMK U COCTAaBa MCIOIb3YEMbIX IS
OpraHMu3alMi TOYKHU JOCTyNa TEXHUYECKUX CPEACTB, MOCIEIHSSI MO-
KET UMETh Pa3INYHbIE OCOOEHHOCTH, OT KOTOPHIX CYIIIECTBEHHO 3aBU-
CAT PEKUMBI (PYHKIIMOHUPOBAHUS ITHUX CPEJICTB

Touku nmocTtynma B 3aBUCUMOCTH OT HX OCOOCHHOCTEH MOXKHO
KJIaCCU(UITUPOBATH CJICAYIOITUM 00pa3oM.

Ilo pacnonoscenuro na Koumpoaupyemom obvexme

e BhemiHue, yepe3 KOTOPHIE OCYIIECTBISACTCS MEPEMEIICHUE W3
30H CBOOOTHOTO JTOCTYyTa B 30HBI KOHTPOJIUPYEMOTO JOCTYTa U BbI-
xon u3 3KJI B 3C/I.

e BHyTpeHHUE, MpU MPOXOXKICHUH KOTOPHIX CYOBEKT JIOCTyMa HE
MOKHUJAET MPEJIESIOB 30H KOHTPOJMPYEMOTO WU OTPAHUUYECHHOTO MO
BPEMEHU JOCTYTA.

[IpuMepaMu BHEIIHUX TOYEK JIOCTyHa MOTYT CIY>KUTh TOYKH
noctyna d, u d; Ha puc. 4 u d, Ha puc. 5 u 6. CoOTBETCTBEHHO, MPHU-
Mepbl BHYTPEHHUX TOYEK JOCTYMa — 3TO d, Ha puc. 4, d, u d; Ha puc. 5,
a Takxe d,, dz u d4 Ha puc. 6. Touku J0CTyna BIOXKEHHBIX 30H >, d3 U
d, Ha puc. 6 TakXe SBISIOTCS BHYTPCHHUMHU.

Ilo xapaxmepy 83aumoodeticmeusi mouex 0ocmyna opye ¢ 0py2om

e CBsi3aHHBIC — TOYKHU JOCTYIA, aJITOPUTM PabOTHI KOTOPBIX 3a-
BUCHUT OT aJITOPUTMa pabOThI JPYTHUX.

e HecBsizaHHbIE — TOYKM JI0CTyNa, PYHKIMOHUPYIOIINE HE3aBU-
CHUMO OT APYTHUX.

1lo nanpaenenuio nepemeujerus

e OJHOHAMNpaBJICHHbIC, JABUKEHUE YEpPE3 KOTOPHIE OCYIIECTBIIS-
€TCSl TOJIbKO B OJTHOM HAMpaBJICHUHU.

e HenampapiieHHBIE, IBUKEHHUE YE€PE3 KOTOPHIE MOXKET OCYIIIECT-
BJISITHCSI B 00OUX HAIPaBJICHUSIX.

Ilo cnocoby konmpons Hanpagienusi nepemeujetus

e C OJIHOCTOPOHHHMM KOHTPOJIEM JOCTYIA, B KOTOPBHIX KOHTPOJb
noctyna (UaeHTUuUKALMSA U yIPaBICHUE JTOCTYIIOM) OCYIIECTBISETCS
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TOJIbKO B OJHOM HarpaBieHuu. [Ipu nepemenienun CJI B oOpaTHOM
HAIPABJICHUH OCYIIECTBIACTCA TOJIBKO YIIpaBieHHE AOCTyrnoM (0e3
KOHTPOJIs1), MPUYEM HEMOCPEACTBEHHO OJJHUM CyOBEKTOM JOCTYIIA.

e C IBYXCTOPOHHMM KOHTpOJEM JocTtyna. B 3toMm ciydae npu
JIBUKEHUU B JHOOOM HAIPaBJICHUH COBEPILAETCS MOJHBIM LUKI MpO-
uenyp KY/: napentudukanus (1, BO3SMOXKHO, ayTeHTU(UKAIUS), TPO-
BEpKa CAaHKIIMOHWPOBAaHHOCTH U ympaBiieHue poctynom. [lpu stom
yopaBieHue ocyuiecTpisierca camoit cucremoit KY /I, a He cyobekTom
J0CTyIaA.

[TockonpKy mocliieHue OCOOEHHOCTH SIBISIIOTCS Hanbojee Bax-
HBIMH, PACCMOTPUM HX MOJPOOHEE.

Touka oocmyna ¢ 00HOCHOPOHHUM KOHMPOEM

B naHHOM ciiydae cuctemMa KOHTPOJIMPYET NepeMEIeHUE CyObeK-
Ta JOCTyIla TOJILKO B OJHOM HampaBieHuu. llepemenienue B oOpat-
HOM HAaNpaBJIECHUU CUCTEMA HE OTCJIC)KUBACT.

Hampumep, B HEaBTOMaTU3UPOBAHHOM CHUCTEME ISl MPOXOJa Ha
NPEANPUATHE HAJI0 TMPEIbSIBUTH MPONYCK (MACHTU(UKATOP), a s
BbIXOJIa — HET. B aBTOMaTU3UPOBAHHOU cHUCTEME CYOBEKT MPEAbSIBIIS-
et uaeHtudukarop, CKVY]l nposepsieT ypoBeHb AOCTyNa U JIa€T KO-
MaHJly Ha yCTPOWCTBO YympaBlieHHs AoctynoM. [lpu nepemernieHuu
CyObeKTa B 0OpaTHOM HAMpaBJICHUM OH JIMOO JBUKETCS MO Mapuipy-
Ty, HE 000PYJIOBAaHHOMY YCTPOMCTBAMHU yIIpaBJICHUS JIOCTYIOM (Tpe-
rpaxJarolIUMHU), JIMOO YIIpaBiIsSeT IMOCICAHUMH O€3 IpeIbsIBICHUS
uaeHTudUKaTOpa.

Takum oOpa3om, MpyU CAaHKIIMOHUPOBAHHOM JIOCTYIIE pa3pelICHHE
Ha BXOJI MocJie uaeHTHuhUKan cyonbekTa gaercs cooctseHno CKVY /I,
B To e BpeMs AJisl BbIXOJa — MPOX0Ja B OOPAaTHOM HAINpPABICHUU —
JIOCTAaTOYHO Ha)kaTh KHOIKY BBIXOJIA, YTOOBI pa30JOKUPOBATH 3aMOK
JIBEpU WM MPONTH Yepe3 TYPHUKET C (DUKCHUPOBAHHBIM HaIpaBIICHU-
€M BpAIllCHUS, TO3BOJISIFOLIIMM TPOXOAUTH TOJIBKO B OJJHOM HampasJie-
HUHU, T. €. OCYIIECTBIISIETCS HEKOHTPOJIUPYEMBII BBIXO].
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[Ipumep nmomo6HOM cucTemsbl NpuBeaeH Ha puc. 11, 12. lns koH-
TPOJIMPYEMOTO TPOXOJia HEOOXOIUMO MPEIbIBUTH JIEUCTBUTEIbHBIM
UJIECHTU(PUKATOP, NJI BBIXOJAa — MPOCTO Ha)KaTh KHOIKY BBIXOJA.
C TOUYKM 3pEHHSI COCTaBA TEXHUYECKHX
CPEICTB TakKas TOYKA JOCTyNa JIOJDKHA
ObITh OCHAIllEHa TOJIBKO OJHUM CYHTHI-
BareneM ¢, Ha Bxojie. Ha BbIxozie HE0O-
XOAUM DBJIEMEHT HEKOHTPOJIHUPYEMOIO
YIIPABJIEHUS 3arpaXJArOIUM YCTPOMUCT-
BOM (HampuMep KHONKa YyIpaBJICHUS
JIBEPHIO UJIU TYPHUKETOM).

Puc. 11. Touka oocmyna
¢ 0OOHOCMOPOHHUM KOHMPOTIEeM

Samoy

HBaruuk [j
COCTOSAHUR BREDK

Cumtbinatens 1 |gd
wiwnu knaeuatypa 1 =5

‘Q; i1 Kornka sanpoca Ha 8oixon

| | —

L—"

Puc. 12. Texnuueckue cpedcmea mouxku 0ocmyna
¢ 0OHOCMOPOHHUM KOHMPOIEeM

PaccMOTpeHHBIN Ccilyyald SIBISIETCS JOCTATOYHO PACIPOCTPAHEH-
HbIM BapUaHTOM IMOCTPOEHUS] TOYKH JOCTYyMa, MCIOJb3YEMbIM BO
MHOTMX cHucTeMax. [IpemMymecTBo 3TOro BapuaHTa — TEXHHYECKHU
oosiee mpocrtas cuctema. C GyHKIMOHAJIBHOM TOYKM 3pEHHUS OH HC-
MOJIB3YETCS, KOrja HY>KHO OTPAaHUYUTh TOJIBKO BXOJ Ha OOBEKT.
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ITpu 3TOM MMeeTCs psi HENOCTATKOB:

e HewusBecTHO, rjie HAXOAUTCS CYOBEKT/00BEKT TOCTyNa — B KOH-
TPOJIUPYEMOU 30HE z; WU BHE €€ (B 30HE z,). [IpuunHa — BBIXOJ HE
KOHTPOJIUPYETCSA, U CUCTEMA HE MOXET (PUKCHUPOBATh (DAKT BBHIXOJIA
CyOBEKTa, BOIICANIETO Ha OOBEKT.

e BcereacTBre HEKOHTPOJIMPYEMOTO BhIXOJa BOZHUKAET BO3MOXK-
HOCTb MCIOJIb30BaHUS OJTHOTO M TOTO K€ WACHTU(UKATOpaA JIJIT MHO-
TOKPATHOrO MOBTOPHOT'O MPOXOJa YEPE3 3Ty TOUKY jocrtymna. K mpu-
Mepy, COTPYIHUK MPOXOJIUT HAa OOBEKT (CAHKIIMOHUPOBAHUE), 3aTEM
nepenaeT uASHTU(PUKATOP IPYyTOMY, U OH TakXe (HO YK€ HECAaHKIIHO-
HUPOBAHHO) MPOXOJUT HA 3TOT K€ OOBEKT, UCIIOIB3YS TOT K€ CaMbli
uaeHTU(DUKATOP. 3aMETHUM, YTO 3TH PACCYKICHHS CIPABEIJIUBBI IS
CKVY ]I, B KOTOpBIX HE UCTONB3YETCS ayTeHTU(DUKALIUS — T. €. IPOBEP-
Ka MPABOMOYHOCTH BJIAJICHUSI CYOBEKTOM MPEABSIBISIEMOIO WJICHTH-
¢dukaropa. A 3T0 JOCTATOYHO pacnpocTpaHeHHbIl BapuaHT CKVY /1.

Touka 0oocmyna ¢ 08yxXcmopoHHUM KOHMPOJ1EM

Touku goCcTyna ¢ IByXCTOPOHHUM KOHTPOJIEM NEPEMEIICHUS T1O0-
3BOJISIFOT YCTPAHUTH BBIIICTIEPEUUCIEHHBIE HEJOCTATKH, B YACTHOCTH
¢bukcupoBaTh (akThl MOMBITOK MOBTOPHOIO MPOXOAa MO OJHOMY H
TOMY k€ UIASHTU(UKATOPY O€3 MPEeABAPUTEIBHOTO BBIXOAA U3 30HBI
KOHTPOJINPYEMOT'O TOCTyTA.

Kak BapuaHThl MOTYT OBITH JIBa THUIA CUCTEM C JBYXCTOPOHHUM
KOHTPOJIEM MPOXO0Aa:

1. Touka gocTyna, B KOTOPOU KOHTPOIUPYETCS U (HUKCUPYETCS
TONBKO (DaKT mpoxojia, 0€3 ompeaesieHus HampaBjieHus. To ecTh uc-
MOJIB3YETCS, K IPUMEPY, OAUH U TOT K€ CUUTHIBATEIb JJIsI KOHTPOJIS U
yIpaBJeHUs MPOX0JI0M B 000MX HalpasiieHUusX. B aTom ciydae npoi-
TH KaK B MPSAMOM, TaK U B OOPAaTHOM HaIpaBICHUU MOXKET TOJIBKO 00-
JajaTenb JIEUCTBUTENBHOTO UjieHTU(dHKaTopa. DopManbHO, MOCKOIb-
Ky HPUMEHSIETCA TOJIbKO OJIMH CUYUTHIBATEINb, ISl ONpPEICICHUS Ha-
MIPABJICHUS JIBWKECHHS UCITOIB3YETCSl MOJCYET KOJIMYECTBA MPOXOJIOB
CyObeKTa C OmpelesIeHHbIM uaeHTU(GuKaTopoM. Torna HampaBieHUE
MpOX0JiIa MOXKET (PUKCHUPOBATHCA MO MOPSAKY MPOXOKJICHUS TOUYKH
noctyna. Hampumep, HeYeTHbIE MPOXOJAbl COOTBETCTBYIOT OJHOMY
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HaIIPaBJICHUIO, CKa)XEM, BXOJly Ha OOBEKT, a YETHbIE — JAPYrOMY Ha-
npaBieHuIo (Beixoay). Cucrema, CpaBHUTENBHO PEAKO MCIOIb3yEMas
no pany npudrH. K HUM MOXKHO OTHECTH MOTEPIO JEHUCTBUTEIBHOIO
HaIpaBJICHUs TPU JABYKpaTHOM (TIOAPAN) MPEAbSIBICHUU HICHTU(U-
KaTropa, €Cclii BXOJl HE OCYIIECTBJIEH MO KaKUM-IMOO0 mpuunHam. B
3TOM Cllyyae BTOPOE MpEeAbIBICHUE UJIEHTU(UKATOpa OyJIeT BOCIPH-
HUMAaThCS KaK BBIXOJ, XOTSI CyOBEKT JIMOO HE ObLI peajibHO B KOHTPO-
JUPYEMOW 30HE, TUOO TOJBKO BoLIEN B Hee. Jlpyras mpuuuHa — OT-
CYTCTBHE B PsIJI€ CIIy4aeB TEXHHUYECKON BO3MOKHOCTH MCIOJIb30BAHUS
OJIHOTO M TOTO K€ CUATHIBATENS JJIS1 BXOJA U BBIXOJA.

2. Touka goctymna, B KOTOpPOl KOHTPOJUpYETCS U (pUKCUpyeTcs
TaK)K€ W HAIPABICHUE MEPEMEIICHHUS.
JUist 3TOr0 OOBIYHO HCHOJB3YIOTCSA OT-
JEIbHBIC CUUTHIBATENN JJISI KOHTPOJIS U
yOpaBJ€HUs JBEPhIO IpPU IPOXOAE C
pa3HbeIX ctopoH (puc. 13, 14). B stom
CIydya€ MOKHO YCTPaHUTh YIOMSHYTHIE
BBIIIIE HeAOCTATKU. B mociemnein cucre-

Puc. 13. Touxa docmyna M€E €CTh BO3MOXKHOCTH (PHKCHPOBAThH BCE
¢ 08YXCMOPOHHUM KOHMPOJIEM nepexoms! uepes T/1

3amok

Hatuux
COCTOSIHUA fIREPH

CunThinatens 2
whanu knaauarypa 2
{c obpaTHO CTOPOHBI [BepH)

CyurtuiBarerns 1
wunu knaswarypa 1

e

Puc. 14. Texnuyeckue cpedcmea mouxu 0ocmyna ¢ 08yXCmMOpPOHHUM KOHMPOJIeM

36



JIJIsi KOHTPOJIUPYEMOTO ABYXCTOPOHHETO Mpoxoda HEOOXOIUMO
NPEAbIBUTh JECUCTBUTEIbHBIM HACHTU(DUKATOP KaK MpHU TepeMeliie-
HUU U3 30HBI CBOOOJHOTO B 30HY KOHTPOJHMPYEMOIO JOCTYIa, TaK W
npu oOpaTHOM mnepemenieHnu. Hanpumep, npeabsiBuTh UaeHTU(PUKA-
TOP HAJO0 Kak JJIsl BXOJla Ha ONpeANpUsiTUE, TaK U g Bbixona. boiee
TOro, CHIeJIaTh 3TO HYXHO, MCIIOJb3Ysl OTJIeJIbHbIE CUMTHIBATEIU. B
TOM CJly4a€ MOKHO KOHTPOJIMPOBATh MECTOIOJOKEHUE CYOBhEKTa
JOCTYyTa, MOCKOJIbKY HaIlpaBJICHUE, B KOTOPOM OH JBHXKETCS, TOYHO
ONpENIENACTCS MO CUUTHIBATEIIO, KOTOPOMY MPEAbSIBICH HUIICHTU(U-
KaTop (ocraercs, mpapjia, BO3MOKXHOCTh OCYIIECTBUTH HJACHTU(]UKA-
LIUI0, HO HE TTPOUTH YEpE3 JIBEPH ).

Kpome KOHTpOJISI MECTOHAXOXKJICHUS CyObEKTa €CTh BO3MOXK-
HOCTbh PETUCTPUPOBATH MOMBITKM MOBTOPHOIO TMpoxoja (B 3aAaHHBIM
BPEMEHHOM MHTEpBaJI) KaK HECAHKIIMOHUPOBAHHOE JEHUCTBUE, 3arpe-
nast Ipoxoz.

Ceéazannvle mouku oocmyna

Touky poctyna ¢ IBYXCTOPOHHMM KOHTPOJIEM MOKHO paccmar-
pUBaTh Kak JIB€ CBSI3aHHBIE TOYKH JOCTYyIMa, UMEIOLIHUE OOIIHE YyCT-
policTBa ymnpasieHus noctyrnoM. Kpome Toro, mpu MCHOJIb30BaHHUU
aJropyuTMa 3ampeTa MOBTOPHOrO MPOXOJa AITOPUTMbI UX (PYHKIIMO-
HUPOBAHUS TAKXKE CBSA3aHBI, T. €. ITO ABE TEXHUYECKU U AITOPUTMH-
YECKHU CBSI3aHHBIE TOYKU J0CTyna. OOBIYHO OHM OOCIYKUBAIOTCS OJ-
HUM KOHTPOJUIEPOM.

Hpyrou mpumep CBsI3aHHBIX
TOYEK JIOCTyNla TIPUBEAECH Ha
puc. 15. Kak ormeuanocs, B 00-
HIEM CIIy4ae Nepexopl (MU 4acTh : Ty TTr
UX) MOTYT OBITh OJTHOHANPABJICH-
HbIMH, T. €. Pa3pelICHHOE Iepe-
MEIIICHAE MOXKET OCYIIECTBIISITHCS Puc. 15. Csazannvie mouku oocmyna
TONBKO B OIHOM HaHpaBHeHI/II/I. C HANpAaeJlE€HHbIM nepemeeHuem
OcoOeHHOCTh ~ paccMaTpUBacMoOn

- 1
'
\
T

37




CTPYKTYPbI COCTOUT B TOM, UTO MEPEXOMBI T;, U T,3 SBISIOTCS MOCTE-

JIOBATEJILHO OHOHAIPABICHHBIMH, T. €. OHU MOTYT OBITh BBHITIOJHEHBI
TOJIBKO TOCJE€I0BATENbHO, OJIMH 32 JIPYTUM C ABUKEHHUEM B OJHOM
HaIpaBJICHUU.

[IpakTHYECKUM TPUMEPOM TaKOU CTPYKTYPhI MOKET CIYKUTh T1e-
pPEMEIIEHNE B 30HY KOHTPOJIMPYEMOIrO AOCTyIA Z3 Y€pe3 CIEUHalIb-
HYIO 30HY z, WIM TamMOyp (CHenHaIbHOE MPErpa)KaaroIiee yCTpOucT-
BO). B 3TOM cilyyae cHaudana OTKpbIBaeTCA MepBas IBEPh (TOUKa JOC-
Tyna d,), IOCETUTENH MPOXOASIT B TaMOyp (30HA z,) U3 30HBI z1. 3aTEM
nepBas JABEpPb 3aKPbIBACTCS, U TOJIBKO IMOCJE ITOr0 MOXET OBITh OT-
KpbITa BTOpasi IBEph (TOUKA AOCTyMa d,) JUisl Mpoxoja B 30HY d3. Ta-
KO PEXUM HCHOJIb3YETCA, MPEkKIE BCEro, MO JBYM OCHOBHBIM IpH-
yuHaM. Bo-nepBbIX, UIsi KOHTPOJIS (IOCMOTpa) MOCETUTENEH Wiu
TPAHCIIOPTa B 3aKPBITOM 30HE (HApUMEP TaMOXKEHHOM). Bo-BTOpBIX,
JUTSl UCKJTFOUEHUSI TTPOPBIBA Yepe3 OJMHOYHYIO TOUKY JIOCTyNa B 30HY
KOHTPOJUPYEMOTO JOCTyNa TPYNIbl JIIOJEH BCled 3a CyObEKTOM,
UMEIOIIUM JCHCTBUTEIbHBIA HACHTU(PUKATOP, MOCIE pa30I0KUpOBa-
HUS 3aMKOB JIBE€pH. TakTHKa TaKOTro JOCTYIa Ha3bIBAETCS IILITIO3.

BBeneM enie 0JlHO NOHATUE, XAPAKTEPUIYIOIIEE 30HbI KOHTPOJIH-
pyemMoro noctyna (Iuisi ocjaeA0BaTeIbHO CBSI3aHHBIX 30H), — IOHSTHE
KAaTerOpuu JOCTYIIa 30HBbI.

Kameeopus oocmyna 30mbt — BaXKHOCTb, 3HAYUMOCTH 30HBI KOH-
Tposnupyemoro jaocryna. [{ns cankimonupoBanusi goctyna B 3KJI 6o-
Jiee BBICOKOW KaTeropuu CyObeKTy AOCTyIa HEOOXOAUMO UMETh COOT-
BETCTBEHHO 00JI€€ BBICOKUM YPOBEHb JOCTYMA.

HarnsigHo 3To MOeT ObITh MPOJEMOHCTPUPOBAHO HA MPUMEPE
MOCJIEI0BATENIBHO CBSI3aHHBIX 30H (CM. puc. 5). [lng poctyna B Kax-
Y0 CIAEIYIONIYIO 30HY CYOBEKTY JOCTymna HE0OXOIUMO UMETh OoJiee
BBICOKMH YPOBEHbB JOCTYIIA.

B cootBeTrcTBHM C omnpeaeneHueM, TpuBEACHHBIM B 1. 1.1, ypo-
BEHb JIOCTyIla — 3TO COBOKYITHOCTb Pa3pElICHHBIX TOYEK JOCTyNa U
COOTBETCTBYIOIIMX UM pa3pelICHHbIX BPEMEHHBIX W KaJICHJIapHBIX
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WHTEPBAJIOB. JTa COBOKYMHOCTh MOXET OBITh 3allMCaHa CJICAYIOIINM
oOpazom:
V.(d,dy,....dN, A, Aty ALy AT, AT, ,ATY) . 4)

OTO BBIPAKEHUE BKIKOYAET YIIOMSHYTBIE COBOKYITHOCTH TOYEK
nocTyna d,, pa3pelieHHbIX BPEMEHHBIX Af, W KaJICHIApPHBIX At WH-

TEPBaJIOB.

B yacTHOM city4yae Takue epeMeHHbIE, KAK BPEMEHHBIE U KaJICH-
JapHbIe UHTEPBAJIbl, MOTYT OTCYTCTBOBATh, T. €. MUHUMAaJIbHBIN HAOOp
IIEPEMEHHBIX — 3TO COBOKYITHOCTb Pa3pEIIEHHBIX TOUYEK JOCTyIa

Vi(dy,dy,....dy). (5)

Bo3Bpaiasce kK MOHATHIO KaTeTrOpUU JOCTYyMNa 30HbI, MOKHO TO-
BOPHUTH, YTO 3TO MOHATHE OMpeeNsieT TpeOyeMblil Il JoCTyIa Habop
napaMeTpOB YPOBHS JOCTyIa CyObeKTa, MPUBEACHHBINA B BhIPAKECHUU
(4). Tak, nyst CTPYKTYpbl 00BEKTA, IPUBEICHHON HA pHUC. 5, BO3MOXK-
HBI TPU CyOBEKTA IOCTYIA C COOTBETCTBYIOIIUMH YPOBHSIMHU

Yi(d)), Y, (dy,dy) u V3(dy,dy,d3). (6)

[lepBomMy MO3BOJIEH MNPOXOJ B MEPBYK 30HY KOHTPOJIUPYEMOTO
JOCTyTa, BTOPOMY — B TIEPBYIO U BTOPYIO, TPETbEMY — B JIIOOY10. AHa-
JIOTUYHO OIPENENAIOTCS 30Hbl Pa3peIIeHHOr0 JOCTyIMa IS Ciiydas
napasuleibHO CBSI3aHHBIX 30H (CM. puc. 6).

AHanmu3upysl CKazaHHOE, MOXXHO C(OpMyIHpOBaTh €IIe OJUH
MPUHIIUI, KOTOPBIM JOJIKHBI YJIOBIETBOPATh anroputMmbl CKY /I nis
MOCJIE0BATEIIBHO CBA3AHHBIX 30H, — MOHOMOHHOCHIb.

Monomonrnocms 03HAYAET CIIEAYIOIIEE:

e Kareropus mocryna KaxJIou CIEAYIOIIEW U3 IMOCIEN0BATEIBHO
CBSI3aHHBIX 30H JIOJKHA OBITH BhIIIE NMpeabIayIieil. THade, BO3BMOXKHO,
KaTeropusi JIOCTyna 3aHUKEHA WM HET HEOOXOJUMOCTH B TOYKAX
JIOCTYTIa U 30HBI MOTYT OBITh 0ObEIUHEHBI.

e CyOBbeKT J0CTyna, MMEIOUIUN -l ypoBeHb jocTymna (103BO-
JSIOIIUN TIEPEMENIEHHUE YEPE3 j-I0 TOUKY JIOCTYIA), TOJKEH UMETh U
(i — 1)-1 ypoBeHnb nocryna (st i >1).
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[IprumepoM, WITIOCTPUPYIOLIUM MEPBYIO YacCTh, MOXKET CIY>KUTh
puc. 5. Ecinu, Hanpumep, KaTeropuu JI0CTYyIa 30H Z, U z3 OJUHAKOBBI,
TO 3TH 30HBI MOTYT OBITh OOBEIUHEHBI B OJHY. TO K€ camMoe MOYKHO
CKa3aTh O CTPYKType Ha puc. 6 mis 000l U3 map 30H, B KOTOpPHIC
BXOJISIT Z; U OJIHA U3 MapaJliedbHbIX 30H. Eciu kateropus mo0oi na-
pBI 30H COBIIAJIA€T, TO OHU MOTYT OBITh 00BEMHEHBI. Jpyroil npumep
(cMm. puc. 7): 30HBI, ISl KOTOPBIX JTOJKHBI BBIMOJHATHCS CPOPMYIIH-
POBaHHBIE TPUHLIUIIBL, — 3TO Z1, 23, Z4 .

HckmroueHneM SBIAETCS Clly4yad, KOT/Ia UMEETCS HE MEHEE JBYX
BHEIIHUX TOYEK JocTymna. Torja cka3aHHOE CIPABEIIMBO JJIsI YACTH
00BbEKTa, OT BHEIIHEW TOYKHU J0 30HBI KOHTPOJUPYEMOrO JOCTYyIa C
Han0oJiee BHICOKOM KaTeropueit JocTyIa.

[TpuMepoM KOPPEKTHO MPUCBOEHHBIX YPOBHEU JIOCTYIIA, COOTBET-
CTBYIOIIUX MPUHIUIY MOHOTOHHOCTH, MOTYT CIIy>KUTh YPOBHH JOC-
Tyna B BeIpakeHuu (6). Kak nmpumep HEKOPPEKTHOTO YPOBHS MOYKHO
3anucath Yi3(di, d;). 3nechk paspemieHa Tpetrbsa TJ[, HO 3ampericHa
BTOpaA.

2.5. MaTemaTruueckas MOJ€JIb CUCTEMBI

JInst onucaHusi CUCTEMBI KOHTPOJISL M YIIPABJIEHUS TOCTYIIOM BOC-
MOJIb3yEMCSI MATEMATUUYECKHAM aIMNapaToM TEOPUU MHOKECTB U MPEJ-
craBnenuem CKVY]l B Buge rpada. Takoe mpencraBieHue OCHOBAHO
Ha MPUBEICHHBIX BBIIIE PACCYKICHUAX U TOHATHUSAX.

Mmuooscecmea mouex u 300 oocmyna

B namem ciydae coBokymHOCTh Touek noctyna d Bceid CKVY ]I
MOXET OBITh OIpeJesieHa MHOXKECTBOM [, KOTOpPOMY IpHHAJJIeKAT
3TH TOYKH jaoctyna d € D. O0b4HO crnenudurka 00beKTOB (0COOCHHO
cpeaHel U OOJBIIION €MKOCTH TI0 KOJTHMYECTBY KOHTPOJUPYEMBIX 30H)
TaKoBa, 4TO OOBEKT MMEET HECKOJIBKO CTPYKTYPHBIX MOAPA3ACICHUM
(TIeX0B, 3JaHUM, OTASIOB U T. J.) C Pa3HBIMH KaTETOPHUSMH JIOCTyIIa B
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Kakaoe u3 HuX. CiaemoBaTellbHO, C y4eTOM CHenudbuKd (QyHKIHO-
HaAJILHBIX ocoOeHHocTel 00bekTa CKVY /] mMeeT HEeCKOJIBKO ITOJICHC-
TE€M, OTJIWYAIOIIUXCS KAaTErOpUsIMU JOCTyIa 30H M, COOTBETCTBEHHO,
pa3HBIMH YPOBHSMH JIOCTyIIa TOJb30BaTelel (CyOBEKTOB IOCTYIA).
[ToaToMy B 00111EM ClTydae MHOXECTBO DD B CBOIO OY€pe/lb pa3eisieT-
ca Ha [ moamHOXecTB D; ¢ »nemeHtamu d;. IlommHOXecTBa
D;cD, i=1...,I SABIAIOTCI COOCTBEHHBIMH NOJIMHOKECTBAMH MHO-

xectBa D.

[TogmHuoXkecTBa Touek noctymna [; MOryT OBITh Kak MepeceKaro-
IMMUCS, TAK U HEMEPECEKAIOMMMHUCSA. JDTO 3aBUCUT OT TOTO, UMEIOT
JIM YIOMSIHYThIE CTPYKTYPHBIE TOApa3ACICHHUs 00IIHUe 30HbI TOCTyIa
U, COOTBETCTBEHHO, O0IMe Touku noctyna. C 3TOW TOYKU 3pEHUs
MOYKHO 3aIuCaTh CIEAYIOUIEE BIPAKECHUE:

(DyuDy,u...uD;)=D.
[Tpruem U1 HETIEpECEKAIOMUXCsl IIOAMHOXKECTB

AHaJOTUYHO COBOKYITHOCTHh 30H nocrtymna z Bced CKVY]l moxer
OBITH OIpejieieHa MHOKECTBOM Z, KOTOPOMY IPUHAJICKAT 3TU TOUKH
JOCTyMNA ze Z. YUUTHIBAasl YIOMSHYTYIO BbIIIE ClEU(PUKY OOBEKTOB
(HECKOJBKO CTPYKTYPHBIX MOJpa3/IeIeHUd C pa3HbIMU KaTErOpUAMHU
JOCTyNa 30H), MHOXECTBO Z pazjaeisieTca Ha J MOAMHOXKECTB Zj C
3JIEMEHTAMHU Z;. ITogmHOXKecTBa Z;cZ, j=1...,J SBIJAIOTCI co0CT-
BEHHBIMH MTOJMHOKECTBAMH MHOKECTBA Z.

Kak u moaMHOXKecTBa TOYEK JOCTYyIA, MOJMHOXKECTBA Z; MOI'YT
OBITH KaK MEePECEeKAIOINMUCS, TaK U HETIEPECEKAIOIIUMUCS, T. €.

(Zy,VZyv..VZ;)=Z.
HpI/I 9TOM IJIA HCIICPCCCKAIOMHUXCS ITIOAMHOXKCCTB

ZIEZ],ZZJ,ZI¢2,1¢]
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[TpounntocTpupyeM BbIIIECKAa3aHHOE HAa MpUMEpPax OOBEKTOB CO
CBSI3aHHBIMHM 30HAMH JOCTyMNa, MPUBEACHHBIMUA Ha puc. 5 u 6. Coot-
BETCTBYIOIIIME MOAMHOXECTBA D, D,, D3 Touek nocryna D; moka3aHbl
Ha puc. 16 u 17 quarpammamu Dinepa — BeHHa ¢ pa3HON IITPUXOBKOM.

Puc. 16. [loomHuoocecmsa Puc. 17. [loomHuoocecmsea mouex
mouex 00Cmyna nocied08amebHo docmyna napanienbHo Ce3AHHbIX
CBA3AHHBIX 30H 30H

Jlist cinyyas oObeKTa, MOKa3aHHOTO Ha puUcC. 5, MoAMHOXecTBa D
OynyT BKItOYaTh (cM. puc. 16) cnemyromme T/

(dy) e Dy,

(dy,dy) e D,,

(dy, dy,d3) € Ds.

CoO0TBETCTBEHHO AJ1s1 00BEKTa Ha pUC. 5 MOAMHOXKECTBA [J; MOTYT
OBITH 3amucanbl (cM. puc. 17) B Buae

(dy, dy) € Dy,
(dy, d3) € D;, (7)
(dy, dy) € Ds.

YuyuteiBass cocTaB IIOAMHOKCCTB Di, HCTPYOAHO CACIAaTh BbLIBOM,
9TO OHMU IICPCCCKAIOIMIUCCA.
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B 06oux npumepax moamaokecTBa D mMeroT obryro T/ d;, cooTBeT-
CTBYIOIILYIO O0JIACTH TIEPECEUCHUS ITUX TIOAMHOKECTB: d)(Dy ND, N D).

SAcHo, yto B o00ImIEM ciydae
MOXET ObITh U APYTrOM COCTaB MOJ-
MHOXecTB D,. Jlna mnpumepa, Ha
puc. 18 moamMHoOXkecTBO D, BKIOYA-
€T B ce0s TpU TOYKHU JIOCTYyIIA
(dy,d3,dy4) € D,.

AHAJIOTUYHOE  TMPEJCTABIICHUE
MOJKET OBITH MCIIOJB30BAHO W IS Puc. 18. IToomnoocecmea
OZIMHOXKECTB Z; 30H. mouek 0ocmyna

IIpeocmasnenue CKY/[ 6 6uoe cpagha

B cucreme CKVY]l cyObeKT AgocTymnma MOXKET MEepeMellaThCcs U3
OJIHOM 30HBI B JIPYT'YIO Y€pe3 TOUKHU JIOCTyma. Takas cucremMa MOXKET
OBITH TpEACTaBlICHa C MOMOIILI0 Teopur rpados. Ilepexoanr (mepe-
MELIEHHUSA) p;; CyOBEKTA IOCTyIIa MOXKHO TPAKTOBATh KaK BETBU Ipada.
Ecnu roBoputh 0 BepimHax rpada, To Ipu 3TOM BO3MOKHBI JABa MO/I-
xona. OHU OCHOBAaHBI Ha TOM, YTO BBIOMPAETCA B KAUECTBE BEPIIUH
rpada — 30HbI WIK TOYKHU JocTymna. [Ipoananusupyem, 4To *Ke 1eneco-
00pa3HO BLIOpATh 32 OCHOBY paccMaTpPHUBAEeMOro MPeACTaBICHUS.

VYuteMm, 4TO cucTeMa KOHTPOJISL JOCTYIa OJHO3HAYHO (PUKCUPYET
(dakThl perucTpanuu B To4Ykax jgoctyna. OnHako (pakTel Mpoxojaa ye-
pe3 TOUKY JO0CTyIa MOTYT U HE perucTpuponBarbcs. B m. 2.2 6putn mo-
Ka3aHbl IPUMEPHI, KOT/Ia CYOBEKT JOCTYIMA, 3aPErUCTPUPOBABIIUICS B
TOYKE JIOCTYyNa, HE mpolien ee. [pyron npumMep, Korjaa UCIojab3yeTcs
T/l ¢ OIHOCTOPOHHUM KOHTPOJIEM. B 3TOM Cilydae Tak:Ke HEU3BECTHO
TO4YHO, HaxoauTcs au CJI B 30HE, B KOTOPYIO OH MEPEMECTUIICS, WIH
y>K€ BBILIEN B MPEBIAYIIYIO.

[TosTomy B oOmem cinyudae B cucreme KYJI mpu perucrpauuu
cyobekTa qoctyna B T/l Bo3HUKaeT HEOMPEACICHHOCTh, B KaKOH 30HE
peanpbHO Haxomutcss CJI — U3 KOTOPOM WM B KOTOPYHKO OH IEpeme-
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mancs. Kak (akT MOXXHO NpUHATH TOJIBKO TO, YTO CYOBEKT 3apErucT-
pupoBaJics B i-il Touke Aoctyna. CiaeaoBaresibHO, MOKHO TOBOPUTH O
11e71ec000pa3HOCTH BIOOPA TOUEK JOCTYIIa B KAUECTBE BEPIIUH rpada.

Jpyroil moaxoja, WCIOJb3YIOINIMA 30HBI KaK BepIIMHBI Tpada,
TaKXe€ MOYET UCTOJIb30BAThCS B HEKOTOPHIX 3ajlauax.

Paccmotpum rpad (puc. 19), BepuimHbl KOTO-
poro OyAyT COOTBETCTBOBATh TOUKaM joctyna D,
a pedpa — nepexojqam p,, Mmexay dtumu T/I.

To ecTh mepexon p,, MOKHO MPEJCTABUTh Kak
Puc. 19. Bepwunvt  peGpo rpada p,, COCIUHSIONIEE [BE KOHIIEBbIE

usemsb epada ponnymg d; u d; rpada — Touku gocryma p,, = (d;, ).

COBOKYITHOCTh BO3MOYKHBIX KOPPEKTHBIX TMEpPEXOAOB p,,, M =
=1, ..., M cocTaBIseT MHOXECTBO P.

Takum 00pazom, pedpo onpeaeaseT KOPPEKTHBIN MePeXxo1 MEK Ty
JIBYMs TOYKaMHU JOCTyMa, T. €. BO3MOXXHOCTh CAaHKI[MOHUPOBAHHOTO
nepeMelleHus cyobekTa goctyna B cucreme. HekoppekTHbie nepexo-
JIbI JTIOJKHBI KOHTPOJIMPOBATHCSI IPYTUMU CPEACTBAMU KOMIUIEKCHOM
CUCTEMBI 0€30IMMaCHOCTH, K MPUMEPY OXPaHHOM CUTHAIM3ALUK WM Te-
JIEBU3UOHHOTO HAOJI0/ICHUS.

Torma rpad OyaeT onpeaensiThCsi COOTBETCTBYIOITUMHU MHOXKECTBA-
MU TOYEK JOCTYTA U KOPPEKTHBIX NEPEX0/I0B Mex 1y HuMu G = (D, P).

Ecnu nBa pebpa rpada (mepexoma) MMEIOT OOIIYHO KOHIIEBYIO
BEpIINHY (TOYKY JOCTYMa), TO OHU HA3bIBAIOTCS cMmexcHbiMuU. Pedpa ¢
OJINHAKOBBIMU KOHIIEBHIMHU BEPIIMHAMU HA3BIBAIOTCS HAPANIETbHLIMU.
B CKVY/l 3TO COOTBETCTBYET HAIMYUIO HECKOJBKUX IyTE€H NepemMe-
IICHUSI MEXy OJHUMU U TeMU k€ ToukamMu nocrymna. Eciu B CKVY/]
HET HECKOJIbKHUX MyTeil nepemMenienust Mexxay nsyms T/, To rpad Ha-
3BIBAECTCS NPOCMBIM.

Mapwpym cyObekta nocryna B rpadpe G = (D, P) npencraBisieT
coOOM KOHEYHYIO UYEpeAyIOUIyIOCS MOCJIEI0BATEIbHOCTh TOYEK JI0C-
TyIla ¥ IEPEX0JI0B MEXKIY HUMHU d,, p1,d;, P2, ..., A1y Pus d,, IpUYEM d,,_
U d, SIBIIAIOTCS] KOHIIEBBIMU BEPIIMHAMHU pelpa p,,.

44

b,
o —0
4

d.

H



MapiipyT Ha3bIBACTCS OMKPbIMbIM, €CIU €0 KOHIIEBbIC BEPIIIH-
HBI Pa3JIMYHbI, B IPOTUBHOM CJIy4yae HA3bIBACTCS 3AMKHYMbIM, & €CIN
OH HAYMHAETCS] U OKAHYMBAETCS B Pa3HbIX BHEIIHUX TOYKaX JIOCTYTa,
TO K8A3U3AMKHYMbBIM.

B cyyae CKY ] rpad moxet ObITh:

® HEOpUEHMUPOBAHHBIM WA HEHANPAGIeHHbIM, €CIIU TOYKa J0C-
Tyna JOMYCKAaeT KOPPEKTHBIE IEPEMEIIEHHUS B JIIOOOM HAMNPABJICHUY;

® OpUEHMUPOBAHHLIM WIIA HANPABIEHHBIM, €CIIH TIEPEMELICHUE
gepe3 TOUKY JIOCTyTa JOIMYCKAeTCs TOIhKO B OJHOM HaIlpaBJICHUU;

® CMEUAaHHbIM.

I'pad HazbIBaeTcs nienapHbviM, €CIU €r0 MOXHO HAapUCOBAaTh HA
IJIOCKOCTH TakUM 00pa3oM, 4TO €ro pedpa MepecekaroTcsi TOJbKO B
BepmmHax. OcHoBHass yactb CKVY /[ d
MOET OBITh NpEACTaBJICHA IICHAP- d, > d,
HbIMU Tpadamu.

llopsoox Ttpada omnpenensercs

KOJIMYECTBOM BEpIIUH, T. €. TOYEK d,
JoCTyMa (WId, 9YTO TO K€ caMmoe, KOJIH-
4ECTBOM DJIEMEHTOB MHOKeCTBa D). d,

Ha puc. 20 npuBeaeH npumep Puc. 20. I'pagp CKV][

rpa(ba I O6’beKTa, I/I306pa)KCHHOFO C napaileslbHO CBA3AHRHbIMU 30HAMU
Ha puc. 6. Mcxonnasa 30Ha
CcBOOOJIHOTO jocTymna o000-
3HAUCHA KaK HyJIeBas TOYKa
JIOCTYTIA.

PaccmorpumM, mis npu- AN
Mepa, HEKOTOpPBbIA OOBEKT, _ e EEECE
U WSeFaR 77
UMEIOIIMM JIBa 3Ta)ka, IUIaH ol %Paoa 10
KOTOPOTO IOKa3aH Ha puc. 21. e —— A
B sieBoit wactu 3maHus pac- . E pi ) P2 | p3
IIOJIO’KEH OCHOBHOM BXOJ U3 SHSSRERRTN va7e & i

e
30HBI CBOOOJHOIO JOCTYIIA, 1
Puc. 21. IInan konmpoaupyemoeco obvekma
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KOHTPOJUPYEMBIA TOUKOM noctyna d;. B mpaBoil — aBapuiiHbli (mO-
YKapHbIN) BbIX0OJ (TOouka aoctymna d;;). JIBepu moxapHOro BbIxoja, 3a-
KPBITHIC B IITATHOW CUTyalluu, pa30JIOKUPYIOTCS MpU cpabaThIBAHUU
CHUCTEMbI TIOKapHOM CUTHAIU3alMK, 0OecrieurnBasi CBOOOIHBIM BBIXOI
JUISL BCEX MOJIb30BATENIECH CUCTEMBI.

Ha nepBom 3Take pacmnoiioxkeHbl kaOuHeTsl pykoBojcTtBa KP1 u
KP2. Joctyn B HUX ocyuiecTBigeTca u3 kopuaopa K1 depe3 npuem-
Hyto II. KoHTposb noctyna B mpHeMHYIO U KaOMHETHI pEAU3yeTCs
COOTBETCTBEHHO TOYKaMU J0CTyna d,, dz u ds. W3 xopunopa K1 Bo3-
MOXEH Mpoxoj B komHaTy neperoBopoB KII uepes T/ ds.

Ha BTOpOM 3Take pacriosiokeH KOMMeEpYECKU otaen. i KoH-
TpoJisi mpoxoAa B kopuaop cinykut T/ dg. JlocTtyn B paboune KoMHa-
Thl otaena P1, P2 xonTponupyemoro (B mpenenax OTAeia) JAOCTYIa
(d7, dg) n He xouTposupyemoro P3 ocyiiectisercsa u3 kopuaopa K2.
[Ipu sTOoM B kOMHaTy P3 BO3MOKEeH CBOOOAHBIN JOCTYI M3 KOpUIIOpa
K2 (B TOM umcie u AJist JIni, UMEIOIIUX A0CTyN B KOMHaThI P1 u P2).

Kaxk u3 xopunopa K1, tak u K2 B aBapuitHo#1 (1okapHO) CUTya-
IIMA BO3MOKEH BBIXOJ] YEPE3 COOTBETCTBYIOIIUE TOUKHU JIOCTyMA dy U
d}9, KOTOpbIE CTAHOBSITCS aBTOMATHUYECKHU JJOCTYITHBIMU B YIIOMSIHYTOM
CUTYyallUH.

B paccmarpuBaeMom mpumepe mmeercs Tpu noacucremsl KY /L.
JIB€ KOHTPOJHUPYIOT HEPBBIA U BTOPOM ATAXKU. TpEThs, aBapurHasi,
KOHTPOJIMPYET MOKAPHBIE BBIXOABI (B IPABOM YACTH 3JAHUS ).

B3anmoCBsI3b TOYEK JOCTyNa MOXKET ObITh B OOILIEM BHUJE MPEI-
cTaBieHa rpadoM, BETBH KOTOPOIrO OMNPEACISIOT BO3MOXHBIE MYTH
IepeMelIeHuss CyObeKTOB uepe3 TOUKH JiocTyna (T. €. BO3MOXKHBIC
KOPPEKTHbIE MapuipyThl mpoxoxaeHusi cucrembl KYJI). Ha puc. 22
MpPEJCTaBJICH IUIaHApHBIA rpad, COOTBETCTBYIOIIUMN paccMaTpuBac-
MOMY OOBEKTY U OINPECISIONINN B3aUMOCBI3h MHOXKecTBa T /1.

Ha rpade nquarpammamu Ditsiepa — BeHHa ¢ pa3HOU IITPUXOBKOMN
MOKa3aHa B3aMMOCBSI3b MOAMHOKECTB D; (ITOJACUCTEM) MHOXKECTBA TO-
yek nocryna D paccmarpuBaeMort CKY/I. B stom npumepe nmeem
TPU TEPECEKAOIIMXCS MOJIMHOKECTBA TOUYEK aocrtymna. [lepeceuenue
46



nepBoro D; u BTOporo D, ompenenseT riaBHbIA BXOJ KakK OOIIYIO
TOYKY d; 1OCTYyTIA.

Puc. 22. I'pagh, onpedensiowuii 83aumocesnzb mouex 00cmyna

Takum o6pazom, T/ d| mpuHANJIEKUT KaK TOJMHOXKECTBY D1, Tak

ubD,, T.e.

Kpome Toro, nepecekarorcs nmoamMHoxkectBa Dy u D; aBapuiHOMN
MOJICUCTEMEI, a Takxke D, u Ds:

dg € (D; N D3),
dlo (S (D2 ﬁD3)

CootBercTBHE puc. 21 1 22 NMOSACHIETCS ITPUXOBKON COOTBETCT-
BYIOILIUX JUarpamMm Oinepa — Benna Ha rpade u nomMenieHuii Ha ria-
HE 00BEKTA.

PeOpa rpada ¢ KOHIIEBBIMU BepIIUHAMU do, djog U d}1, T. €. TIepe-
XOJIbl, WCIOJb3YEeMble TOJHKO B aBapHITHOW CUTyaluu, 0003Ha4YeHbI
MYHKTHPOM.

PaccmoTpeHHbiit Tpad — 3TO HEOPUEHTHUPOBAHHBIN (HEHANpaB-
JIEHHBIN) MIeHapHbId rpad 11-ro nopsaka.
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Mamemamuueckasn mooenb npouecca uoeHmuuxkayuu

dopManiu3yeM MOpoLecChl CUUTHIBAaHUS W 00pabOTKU HMHPOpMa-
MY B CUCTEME KOHTPOJIS U YIIPABICHUS JOCTYIIOM, HCIOJIb3Ys CTPYK-
TYPHYIO CXE€MY, IPUBEICHHYIO PaHEE Ha pHC. 2.

NnentrdukaiioHHble TPU3HAKU M-TO 00BEKTa/CyOBheKTa ompe-
NensoTes B ooieM ciryyae mMarpuueid X napamerpoB UIT wnu GpyHk-
i, xapaktepusyroiiei ero. [lycts M — koaudecTBo UHGOPMAILIMOH-
HBIX PHU3HAKOB, a K — MaKCUMaJIbHOE KOJWYECTBO MMAPAMETPOB OJIHO-
ro U3 IpU3HAKOB. Torga MOKHO 3aIMcaTh BBIPAKEHUE JIJI1 MATPULIBL

1 221 XK1
X X
yo| M2 K2
Xkm
LM XKM |

DIIEMEHT Xj,, TIpeJICTaBIsIeT co00i k- mapamerp (QyHKLUIO) m-
ro npuszHaka. KonudyectBo mapameTpoB pa3ubix MIT moxeT ObITH pas-
JUYHBIM, T. €. YaCTh 3JIEMEHTOB MATPUIIbI X MOXKET OBITh paBHA HYJIIO.

CuuteiBatens CKVY ]l npeobpa3yeT uHPpOpMaIlMOHHbIE MTPU3HAKU
Xim C HOCUTEISIMU OINPENICICHHON (PU3UYECKON MPUPOJbl B CUTHAJIBI
Zim» TPUTOJIHBIC VIS JajbHEWIIeH oOpaOOTKU KOHTPOJIEPOM. AJTo-
pUTM IpeoOpa3oBaHUs ONPEALISAETCS onepaTopoMm I

211 221 ZK1
YA zZ
Z=F{X}, e Z=| " K2
Zkm
| Z1M ZKM |

B gactHoM ciydae ogHoro UII marpuiia Z mpeacTaBisieT co0oi
MaTpuily-cTpoky. Hampumep, aJist 4uciioBOro napoJis u3 mectu nudp
052830 COOTBETCTBYIOLIHUE 3JIEMEHTBI €IMHCTBEHHOW CTPOKH MaTpH-
bl Z OyAyT cOBNaJatTh ¢ udpamu BBeJeHHOro napoiist Z = [052830].
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OtMmeTuM, 4TO B OOIIEM cllydyae KPHUTEPHH CPABHEHHUS MOTYT
OBITh pa3auuHbIMH JJI8 pa3Hbix UII ogHOro m TOro ke cyObek-
Ta/00BEKTA.

KoHTpostep ocymiecTBIseT CpaBHEHNE 10 OTPEICICHHOMY aJIro-

PUTMY MaTpHULbl Z C 3TAIOHHBIMU Z{ (i — MOPSAKOBBIA HOMEP CyOb-

exta goctyna i = 1...J; 0 — KOIM4ecTBO CyOBEKTOB JOCTYIA), XPaHs-
muMuca B 0a3ze naHHbiXx. Kpurepuii cpaBHeHUs 0003HAYUM OIEpaTo-
poMm C, KOTOpPBIN JTOJKEH YUUTHIBATH BO3MOXKHBIE JIOMYCKU AZ Ha W3-
MEHEHUE 3HauYeHUW napameTpoB UII, KOoTopbie MOABEPKEHBI CIIyYan-
HbIM MU3MEHEHHUSM B CUJIYy OOBEKTHUBHBIX WJIM CyOBEKTHUBHBIX 0OCTOS-
TEJIbCTB (HAJIWYME LIYMOB BO3JICUCTBUS NOMEX, BPEMEHHBIE M3MEHE-
HUA UACHTU(UKAIMOHHBIX TPU3HAKOB U Tak Aaiee). B obmiem ciyyae

KOHTPOJUJIEP CPAaBHUBAET MATPUILy Z CO BCEMH ATaJOHaMU Z;{ MO Oye-

peau, TeM CaMbIM OMpeneNisis HOMEp I CyObeKTa J0CTyma, obJagaro-
MIETO ATUM HACHTHU(PUKATOPOM, WU (DUKCUPYS OTCYTCTBHE dTajoHa

Z?, COOTBETCTBYIOIIETO MPEABIBIECHHOMY Z. OTMETUM, YTO KPUTEPUH

CpPaBHEHHUSI MOTYT OBITh PA3JIMUYHBIMU JIJISI Pa3HBIX MH(OOPMAIMOHHBIX
MIPU3HAKOB OJHOTO M TOTO K€ 00BhEKTa/CyObeKTa.

Ha ocHoBaHuu pe3ynbTaToB cpaBHEHUS ((DAKTUUECKU IO HAWJEH-
HOMY 3HAQYEHUIO i) U HHpOpMaAUK 00 YPOBHE JOCTyMa i-TO OOBEK-
Ta/CyObeKTa, XpaHsiiehcs B 0aze JaHHBIX, KOHTpoJuiep (popmupyer
MaTpuily Y; BBIXOJIHBIX CUTHAJIOB:

r=c{2.7) 0.

B coctaB 3TuX CUTHAJIIOB, MPEXKJE BCEro, BXOIAT CHUTHAIIBL,
YIIPABJISIOIIME UCTIOJTHUTEIBHBIMUA YCTPOUCTBAMU.

Yposens goctyna CJl onpenenser pa3pelieHHbIE 30HbI JOCTYTA,
a TaKK€ BPEMEHHbIC U KaJICHAApHbIE MHTEPBaJbI AocTyna (T. €. Korja,
KyJia, K 4eMy paspelieH jaoctyn). s neTepMUHIPOBAaHHOM CUCTEMBI,
kakoBou sBisierca CKVY/l, 310 ompenenser peakuui0 CUCTEMBbI Ha
neucTBUs cyobekTa noctyna. To ecth mpoueaypy (PpyHKIHOHHUPOBA-
HUSl 3arPa)KJar0IIAX YCTPOMCTB, B CBOIO OYEPEAb IPUBOJIUMBIX B JCH-
CTBUE UCIIOJIHUTEIBHBIMUA YCTPOUCTBAMU.
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YuuteiBas, uto 00apmMHUHCTBO coBpeMeHHbIX CKYVY [l ncnonb3yroT
nu(dpoByr0 00pabOTKYy, Ha BBIXOJIE€ CUMTHIBATENSl OyIEeM HMETh MaT-
pully Z, BJI€MEHThI KOTOPOU MPEJACTABIAIOT cCOO0M U(PHI B TOW WU
WHOW CHCTeME cuucieHus. Toraa peaibHO anroput™ cpaBHeHHsT C BO
MHOTHX CJIy4asXx YIPOLIAETCA U CBOJIUTCSA K CPABHCHHUIO JJIEMEHTOB

MaTpull Z U Z; C LENbI0 BBIABICHHS COBHAJANOUIEH C 3TATIOHHOM.

Wnu, 910 TO X€ camoe, JTOHKHO OBITH OMPECICHO 3HAYCHHUE I, MPH
KOTOPOM BBITIOJIHSIETCS] YCIOBUE

Z-27°=0.

OpnHako B 001IeM ciiydae 3TO OyJIeT MHOTOQJIbTEpHATUBHAS MPO-
BEepKa TUMoTe3 OOHAPYKCHUS, OIICHKH MMapaMeTPOB WJIM paclio3HaBa-
HUSI 00pa3oB.

KOHTpOJIBHI)Ie BOIIPOCHI U 3aJaHUA

1. IlpuBenute 00606meHHYIO CTPYKTYypHYIO0 cxemy CKVY/. Onu-
HIUTE TPUHIUIT QYHKIIMOHUPOBAHUSI.

2. Kakue CTpyKTypbl 30H KOHTPOJUPYEMOTO JOCTYIIA BBl 3HAETE?
OxapakTepu3yruTe KpaTKo KaxIyro.

3. IIpoananu3upyiTe BO3MOXKHBIE NEpeMelIeHns CyObeKTa J0cC-
TyIa B KOHTPOJIUPYEMBIX 30HAX.

4. Yto Takoe TOuYKa AOCTyIa B KOHTposupyemyr 30HYy? Ilepe-
yyciuTe ux ocooennoctu B CKVY /1.

5. Onumwure Mmatematuyeckyro Mojesb CKVY /1.
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I'nmasa 3. METO/IbI U CPEACTBA
NAEHTUPOUKAIINAU B CKY L

NnenTtudukaiiioHHble MPU3HAKU, MO KOTOPHIM MOXHO PEILIUTH
3a/laul  UACHTUPUKAIIMA U ayTeHTU(DUKAIMU CyObEKTa JOCTYIIA,
OOBIYHO HAxXOMAATCS HAa HEKOTOPOM MaTepUalbHOM HOCHUTEJNe-
UJEHTU(PUKATOPE. DTO MOTYT OBITh JIMOO (PU3NYECKU HAHECEHHBIEC HA
KaKOW-Tn00 uaeHTU(UKATOP T€ WIN UHBIC UACHTU(PUKAIMOHHbBIC MPH-
3HaKH, JTUOO HEMOCPEICTBEHHO MPUHAJJIEKAIIME CYOBEKTYy MOCTYyIa
bu3ndecku Wik BUPTyasibHO. CUMUTHIBATENb SIBJISETCS YCTPOWCTBOM,
MO3BOJISIOIIMM CUUTATh 3Ty MHOpManuio ¢ ujaeHTtudukaropa. Oue-
BUJIHO, YTO 3TH Mapbl YCTPONCTB — UJICHTU(UKATOP U CUUTHIBATEINb —
AKECTKO CBSI3aHBI MEXIY CO00M (PU3MUECKUM MPUHITUIIOM HAHECEHUS
WK Tiepefadyr UACHTU(DUKAIUOHHBIX MPU3HAKOB U CUUTHIBAHUS HX.
[TosToMy Oynem paccMaTpuBaTh ATy Hapy YIOMSHYTBIX YCTPOMCTB
KaK YCTPOMCTBO UJICHTU(PUKAIUY.

3.1. MeToabl ¥ TUNIBI WIEHTHUKATNHT

PaccMOoTpuM, 4TO MOXET CIYyXUTh HUIACHTU(PUKATOPOM (HEIO-
cpenctBeHHbIM HocutesieM WMII) u 4To MokeT ObITh MCIOJIb30BAHO B
KaueCTBE COOCTBEHHO WJICHTU(DUKAIIMOHHBIX MpU3HAKOB. J[jis 3TOTO
BBIJICIMM CaMble OOIIME TPYNIbl HOCUTENEH HIACHTU(PUKAIIMOHHBIX
IPU3HAKOB KaK C TOYKHU 3PCHUS MPAKTUUECKON peajn3anuu, TaK U C
MO3ULIMH 3aIUILIEHHOCTH OT OCHOBHBIX YI'PO3 HECAHKIIMOHUPOBAHHBIX
nevicteuid (HCJI): xonupoBaHus, NPUHYKICHUS, KPaXd HOCUTEIS,
NOTEPU WJIM TMEPENAYH €ro JIPYyroMy JIMIy W APYrUX. 3aMETHM, YTO
IOCJIEAHUE YIPO3bl BECbMa PEaAJbHbl U MO3BOJAIOT B PSAC CIy4acB
JOCTAaTOYHO JIETKO HECAHKIIMOHUPOBAHHO Npeooiiets CKVY /1.
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Wtak, s uaeHTuGuKauym MOXKET UCTI0JIb30BaThCS CIIETYIONIEE.

e Hekunili MarepuanbHbIi HOCUTEIh, ONpEeAMET (K04, KapTOyKa,
pagroOpesIoK, HOMEPHON 3HAK aBTOMAIIMHBI M TOMY I10JIOOHOE), B
OOLIEM CiTy4dae HE CBSI3aHHBIA HEMOCPEACTBEHHO C CyOBEKTOM JIOCTY-
na, Ha KOTOPHIA TEM WM UHBIM 00pa3oM HaHECEHbl HICHTHU(HUKAIU-
OHHBIE TPU3HAKH.

e 3HaHUs CyObEKTa, HAlpUMeEp OYKBEHHO-IM(PPOBOM MapoJib, SB-
JSOITUNCS ACHTU(PUKAIMOHHBIM MPU3HAKOM.

e COOCTBEHHO CyOBEKT WM OOBEKT JOCTYIA — €r0 XapaKTEPHbIE
U, M0 BO3MOXXHOCTH, YHUKaJIbHBIE HHAMBUIyaIbHBIE OCOOCHHOCTH
(oTme4aToK mayiblla WU JaJOHU, MapaMeTpbl MyJbca I YETIOBEKa;
dbopMma mpeaMeTa, HAIpUMEpP ABTOMAIIUHBI U T. I1.), KOTOPbIE MOTYT
CIIY>KUTb UH(POPMAIITMOHHBIMHU TTPU3HAKAMU.

Ecnu roBopuTh 0 HandoJiee 4acTo BCTpEYArOIEMCs cllydae, KOraa
peyb UJET O KOHTPOJIE IOCTyIA JtoAeH (CyObEKTOB), TO UCTIOIL3YIOTCS
TPH OOLIMX MPUHIIMITHAILHO Pa3HbIX METO/1a, OCHOBAaHHBIX HA TOM, YTO:

1) monb30BaTENb UMEET;

2) MoJIb30BaTElb 3HACT;

3) xapakTepu3yeT €ro Kak HHIANBUIYyMa.

K uaentuduxatopaMm, UCHONB3YIOMIUM TEPBBIA METOJ, MOKHO
OTHECTU KapThl JOCTYNA C PAa3IUYHBIMU (PU3NUECKUMU TMPUHLIHUIAMU
3anucu uHbopManuu (MACHTU(UKAIIMOHHBIX MPU3HAKOB), OpENoKH,
IPOITyCKa U TOMY MOJO0OHbBIE TPEIMETHI.

B kauecTBe 3HaHUM I0Jb30BaTEIsl HanOoOJIee MIUPOKO HUCIOIb3Y-
I0TCSl pa3iinuHble OyKBEHHO-IM(POBBIE Mapoiu, HanpuMep Habupae-
Mble Ha knaBuatype CKVY /1.

B nocnennem metoze, B CBOIO O4€pPE/lb, MOKHO TOBOPUTH O JABYX
rpynmnax OMOMeTpUYEeCKUX MPU3HAKOB. Bo-niepBbIX, 0 k8aszucmamuuye-
CcKux TPU3HAKAX, MAJI0 MEHSIOUIUXCS BO BpeMeHu (Harpumep, dhopma
JUla, OTHEYaTKH MalblieB WIM JaJOHU W AHAJIIOTUYHBIE), U, BO-
BTOPBIX, O K6A3UOUHAMUYECKUX TPU3HAKAX, MOJBEPKEHHBIX JIOCTa-
TOYHO 3HAYMUTEIBLHBIM BPEMEHHBIM M3MEHEHUSIM ((popMa U JuHAMUKA
HAHECEHMS MOAMUCH, CIIEKTPAIbHBIM COCTaB PEYM, TUIl MOXOJKH, Ma-
paMeTpbl MyJbca U TOMY NOJ00HBIC MPU3HAKH).
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Hmumocmoiikocmov u kpunmoszauwguma CKY/[

[Ipexe Bcero pacCMOTPUM BO3MOYXHBIE HECAHKIMOHUPOBAHHBIE
nevctBus ¢ HocutensiMu W11, koTopble MOTYT TEM WJIM MHBIM 00pa3om
IIPUBECTU K HecaHKIMOHWpoBaHHOMY mpeoposicanto CKVY/[. Yacte
ITUX JEHUCTBUM, TaKHe KaKk HAOJIOJCHUE, MAaHUITYJIMPOBAHHUE, KOITHPO-
BaHHE, IPUHYKICHHUE, TOBPEKIAECHUE, CPOPMYITUPOBAHBI B COOTBETCT-
BYIOIIIEM T'OCYJapCTBEHHOM CTaHaapre. lIpuBenem onpeneseHus 3Tux
TEPMUHOB.

Habntoodenue — neiicTBus, BBINOJIHSAEMbIE C YCTPOHCTBAMH KOH-
TPOJIA U YIPABIEHHUS TOCTYNOM 0€3 MPSMOro JI0CTyla K HUM, LIEJIbIO
KOTOPBIX SIBJISIETCS ITOTYyYECHUE JEHCTBYIOIIETO KOJIA.

C oOuielt TOUKU 3peHusi, TaKue JEUCTBUS — JIUIIb YACTHBIN CITy-
yail cheMa mH(popMaIMu 1Mo BuU3yaibHOMY KaHaly. [IoCKOIBKY chem
undopmanuu o CKVY]] B nieiom u, B 4aCTHOCTH, 00 UJICHTU(HUKAIU-
OHHBIX IIPU3HAKAX SBJSIETCA OJHUM M3 BHUJIOB HECAHKIIMOHUPOBAHHBIX
JIEUCTBUM U MOYET MPUBECTU K HECAHKIMOHUPOBAHHOMY MPEOI0JIC-
Huro CKVY]l, OyaeM mosb3oBaThes OoJiee OOIUM TEPMUHOM «CbheM
ungopmayuuy. ITOT U3BECTHBIN TEPMUH 00JIe€ KOPPEKTHO OINpees-
€T HECAHKLIMOHUPOBAHHOE JIEUCTBUE, ONIPEAEIAEMOE B CTaHIapTE, IO-
CKOJIBKY MOJKET OBbITh HE TOJIbKO «HAOJIOJICHUE)» 3a HAOOPOM KOJia Ha
KJIaBUaType, HO U CheM MH(OpMaLMH, K NPUMEPY, IO PaTUOKAHAITY
JUTs1 OECKOHTAKTHBIX KapT C COOTBETCTBYIOUIUM MTPUHITUIIOM JICHCTBHS.

Manunynuposanue — nenucTBUA, NPOU3BOIUMBIE C YCTPOHUCTBAMHU
KOHTPOJISI JOCTyna 0€3 WX pa3pyLlICHHUs, LUEIbI0 KOTOPBIX SIBISAETCS
IIOJIyYECHHUE JCUCTBYIOLIErO KOJA WJIM NPUBEICHUE B OTKPBITOE CO-
CTOSIHUE 3arpaKIarollero yCTpoucTBa. Y CTpOMCTBa KOHTPOJIS TOCTY-
na MOTYT IPU 3TOM MPOJOJKATh MPABWIBHO (PYHKIIMOHHUPOBATH BO
BpEMsI MAHUITYJIMPOBAHMS U IOCIJIE HEro; CIEIbl TAKOTO JIEUCTBUS HE
OyIyT 3amMeTHbl. MaHUIyIMPOBaHUE BKIIIOYAET B CEOsl TAKKe JEHCT-
BUSI HaJl MPOTPAMMHBIM 00€CTICUEHHUEM.

Konuposanue — neicTBus, NpOU3BOAUMBIEC C UIAECHTU(DHUKATOPaMHU,
LEJIbI0 KOTOPBIX SBJISETCS MOJyYeHUE KOMUU UJICHTU(UKaTOpa C JeH-
CTBYIOILIUM KOJIOM.
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IIpunysicoenue — HACUIBLCTBEHHBIE JIEUCTBUS HAJ JUIOM, UMEIO-
MM MPaBO JOCTYIA, C EIbI0 HECAHKIIMOHUPOBAHHOTO MPOHUKHOBE-
HUSI 4EPE3 MPErPAXKAAOIINE YIPABIAEMBIE YCTPOUCTBA. Y CTPOMCTBA
KOHTPOJISI ¥ YNPABJICHUS JOCTYIOM MPH 3TOM MOTYT (PyHKIIMOHUPO-
BaTh HOPMAJILHO.

llospesicoenue — pazpyluiaroiiee Bo3ecTBUe 0€3 UCII0Ib30BaHUs
WHCTPYMEHTOB, & TAKXE€ C MOMOIIbIO PYYHBIX U APYTUX THUIOB WHCT-
PYMEHTOB.

OnHako B CTaHAApPTE OTCYTCTBYET TaKOW JOCTATOYHO OIACHBIN C
Touku 3peHus npeogoneHus CKY]l BuUA HECAaHKIMOHUPOBAHHOTO
JOCTYTIa, KaK Kpaka uaeHTUUKaTOpA.

3awguuieHHOCMb

Ilon 3awuwennocmoro wuneHTudukaropa OyAeM TOHHUMATh
CKPBITHOCTb €r0 HCIIOJIb30BaHUs, YCTOMYHMBOCTh K HECAHKIIMOHUPO-
BaHHBIM JICHCTBUSM, CIIOKHOCTh CheMa MHMopMaruu 00 uaeHTUudU-
KaIlMOHHBIX IPH3HAKaX M MX MapaMeTpax M MCIIOJb30BaHUS TEM HWJIU
WHBIM CTHIOCOOOM 3TOM MH(OpMAIMKM WM caMOro HaAeHTH(UKaTOpa
T HECAaHKIIMOHUPOBAHHBIX JiercTBrUl B CKVY /1.

[Ipoananu3upyeM 3alUIIEHHOCTh M YA3BUMOCTh Pa3JIUYHbIX HO-
cuteneit UII or HC/I. IIpexnae Bcero orTMeTHM, 4TO JJISI JIFOOBIX CIIO-
COOOB peanu3aiuy yIOMSHYTBIX BBIIIE€ METOJAOB HauOoJjee OIMacHO
MPUHYXJCHUE, T. €. HACWJILCTBEHHBIC ACHUCTBUS HAJ JHUIIOM, UMEIO-
MM IPaBo JI0CTYyIMA.

MarepuaiibHblii HOCUTENb (T. €. TO, YTO MOJH30BaTEIb HUMEET)
MOXET OBITh MOTEPSHO, YKPAJACHO WM Tepe/laHo Ipyromy Juiy. Ta-
KUM 00pa3oM, ¢ TOUKH 3PEHHUS HECAaHKIIMOHUPOBAHHOTO 3aBJIaJICHUS 1
rcnoab3oBaHusa Hocutens takoro tuma CKVY/l mocrarouno ciabo 3a-
nyineHsl. KpoMme kpaku 111 HEKOTOPBIX CIIOCOOOB pealih3aliuu Iep-
BOI'0 METOJia IPEJICTABIIAET ONACHOCTh U KonupoBanue Hocutens MII.

Jl1s MeTojia, MCMOJIB3YIOIIEr0 3HAaHUS I0JIb30BaTelsl, HauboJjee
omaceH cbheM HH(OpMaIlih, B YaCTHOCTU IO BHU3YAJIIBHOMY KaHATY
(Hampumep MmyTeM HaOJIIOJICHUS 3a HAOOPOM IMapoJisi Ha KJIaBUATYpe).
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Takxe NMpakTUYECKH HEKOHTPOJHUpPYyEMa IMepeaada dTOro maposs Bia-
JETbLEM JIPyToMYy JIMIYY. MOXeT NpeACTaBiIATh OMAaCHOCTh U MaHUITY-
JUpOBaHKE (HAIIpUMEp IMOA00P MapoJisi MPH OTCYTCTBUM 3aIlATHI OT
3TOTO0).

Hanbompmras 3amuimeHHOCTs JOCTUTASTCS MPU HCIOJb30BaHUHU
OMOMETPUUYECKUX TTPU3HAKOB.

BaxHo nipeicTaBisATh MyTH YJIYUIICHUS 3aIUIIEHHOCTH CPEACTB,
HCITOJIB3YIOIIMX PA3JIMYHbIE METO/IbI MICHTU(PUKALIUU, OT Pa3HbBIX YIPO3.

B tabn. 2 npuBeaeHO CpaBHEHHE pacCMaTPUBAEMBIX METOOB I10
YCTOMYMBOCTM K  Pa3IMYHbBIM  BHJAM  HECAaHKIIMOHUPOBAHHBIX
JIECTBUM.

Tabnuya 2
3anumerHHocts oT HCJL Bo3mox-
OcHoBa meTo- HOCTb ay-
na uaeHTudu- TEHTU(U-
Kallin Cvem [Manumny- Kaluu
Kpa- Y Konupo-|IIpunyx- | [ToBpex- H

uH(pOp- | TMpOBa-
xKa BaHUE | JIEHUE | JIEHUE
Maluu | Hue

To, 4TO MOJIb-
30BaTeIIb H B B H...B H H...B H
UMeeT

To, 4TO MOJIb-
30BaTelb 3Ha- | B H C..B B H H..B H
eT

To, uTo xa-

pakTepusyer | B B B II..B H H...B B
II0JIB30BATEIIS

B Tabsnuiie ucronp30BaHbl CIEAYIONE 0003HAYCHHS 3aIUIIICHHOCTH:
H — nu3kas,

C — cpennsis,

II — moBbIIIICHHAS,

B — BbICOKAA.
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B HEKOTOPBIX MO3UIUAX TAOJIUIBI yKa3aH IUAma30H W3MEHEHMs,
TaK KaK CTEMNEHb 3aIIMUIICHHOCTA OYyJIEeT 3aBUCETh OT KOHKPETHO BBI-
OpaHHOI'0 TEXHUYECKOTO CIocoba peanu3aluu MeToja U OT ero napa-
METPOB.

Knaccugpurkauus uoenmugpuxamopos

Nnentudukatopsl MOTYT Ki1acCU(GUIMPOBATHCS MO Py MpU3HA-
KOB, CBSI3aHHBIX, MIPEXKJE BCETO, CO CIIOCOOOM TEXHUUYECKON peanmn3a-
[[MW, HEMOCPEICTBEHHO 3aBUCAIIMM OT MpuHIMNa aekcteus. K uncimy
ATUX MPU3HAKOB MOXHO OTHECTHU CJICIYIOIIHE.

Cnocob 83aumooeiicmaus udeHmu@uUKamopa u cyumol8ameris.

® OECKOHTAKTHBIE (JIUCTAHIIMOHHOTO JICUCTBUS);

® KOHTAaKTHBIC (C HEMOCPEJACTBEHHBIM B3aUMOICHCTBUEM ).

Quszuueckuu npunyun oeucmeus. 110 TEXHOJOrMM HAHECEHUS —
CUMTBHIBAHUS WJIU TIepe/laun — prueMa uHpopmaluu pa3inqaror;

® MAarHUTHYIO 3aIUCh;

® ONTUYECKHUU (B TOM YKCIie MHDPAKPACHBIN);

® PaJMOYaCTOTHBIN;

® IITPUXOBBIE KOJIbI;

® [IPOKCUMUTHU-TEXHOJIOTHUIO;

® CMAapT-TEXHOJIOTHIO;

e TexHouoruro Buranna;

® MEXaHWYECKOE KOJIUPOBAHUE;

® TOUY-MeMOpH (touch-memory);

® OMOMETPUUYECKUM (KBAa3UCTATUUECKUN U KBa3UIMHAMUYECKUN );

® KOJIOHaOOPHBIE CITOCOOHI.

Hwxe paccMmaTpuBaroTCsi OCHOBHBIE THUIBI HACHTHU(HUKATOPOB.
[Ipu >TOM, MOCKOJBKY HauOojee BaXXHbIM SBISIETCA (HU3NUECKUN
MPUHLUI JIEUCTBUS, OT KOTOPOIO BO MHOTOM 3aBHUCST 3KCILTyaTallH-
OHHBIC XapaKTEPUCTUKHU KaK UACHTU(PUKATOPA, TaK U CUYUTHIBATEIIS, TO
B JAJIbHEHIIEM 3a OCHOBY BO3bMEM HMMEHHO (PU3MYECKUN MPUHITUI
nevictBus. OgHAKO HaJ0 MOMHUTh, YTO 3TO HE UCKIIIOYAET, @ HA000POT
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TpeOyeT ydeTa KaKk MeToJa HACHTU(PHUKAIMN, TaK U CIIoco0a ero Tex-
HUYECKOW peanu3aliuu Mpu BBIOOpe HACHTHU(HUKATOpA JJI KOHKPET-
HOM CHCTEMBbI KOHTPOJIS JOCTYTIA.

3.2. [laccuBHAs paANOYACTOTHAS TEXHOJOTUSA UICHTHPUKAUMT

B coBpeMEHHBIX CHCTEMax KOHTPOJS M YIPaBICHUS JOCTYIIOM
PaaMOYaCTOTHBIA MPUHIUI (TEXHOJIOTHS) UACHTU(DUKALNK MTOTy4YaeT
Bce OoJiblliee pachpoCTpaHeHHe Ojarogapsi CBOUM BO3MOXKHOCTSIM H
NpeumyIecTBam. JIpyrom T€pMuH, 4aCTO MCIIOJb3yEMbIM HA IPAKTHU-
K€, — IPOKCUMUTHU (proximity). B pa3HbIX UCTOYHUKAX BCTPEUAIOTCS U
Npyrye Ha3BaHUsA: OECKOHTAKTHAsI, UJIW AUCTAHIIMOHHAS, TEXHOJIOTHSI.
OpnHako BCce OHM HEAOCTATOYHO IMOJHO OTPAKAKOT (HU3UUECKUN MPUH-
IIUII, WCIOJB3YEeMbId B TakuX cucTtemax. Hampumep, TEXHOJIOTHIO
UJIeHTU(UKAIIUM YeJIOBEKa II0 Paay>KHOW O0O0OJIOUKE TIja3a TaKkKe
MO>KHO Ha3BaTh OCCKOHTAKTHOM, WM JAUCTAHIIMOHHOM, TaK KaK CUH-
THIBAHUE B COBPEMEHHBIX CHCTEMaX MOYKET OCYIIECTBIISITHCS Ha pac-
CTOSIHUSIX TIOpsiKa MeTpa. TepMHuH «paauovacTOTHBIA MPUHIIMI
UJIeHTU(UKAIUMY TPEACTABISICTCS HauOoJiee MPaBHWIbHBIM, MTOCKOJIb-
KY, BO-TIEPBBIX, OH OTpakaeT (PU3NUYECKUIN TPUHITUII, UCTIOIb3YEMbIN B
TaKuX CHUCTEeMax (JaHHbIE OT UIASHTU(UKATOpPA Ha CUUTHIBATEb MEpe-
JAIOTCS Ha PaJu0vYacToTe), U, BO-BTOPBIX, COOTBETCTBYET UCIIOJIb3Yye-
MOMY B 3apyOeKHOH JUTEepaType oOiiemMy sl TaHHOTO Kjlacca CHC-
Tem onpeneneHuto Radio Frequency Identification (RFID). B nainb-
HelIeM Mbl OyJeM HCIOJIb30BaTh TEPMHUHBI paduoyacmomuas mex-
HOJl02USI UOEHMUPUKAYUU U NPOKCUMUMU-TMEXHOJIO2USL.

Yempoiicmeo cuumovieamens u uoenmuguramopa
Kak u B apyrux cucreMax uACHTU(DUKALNUU, UCTIONB3YIOININX Ma-
TepUAIIbHBIN HOCUTENh MJCHTHU(UKAMOHHOTO Tipu3Haka UII, B cuc-
TeMax paJuovacCTOTHOW MIACHTU(PUKAIMHU €CTh CUUTHIBATEIb U UJICH-
TudukaTop (kapra, Openok win MeTka). B uaentudukarope HaxoauT-
Csl MUKpOCXeMa ¢ (PUKCHUPOBAHHBIM WM MEPENPOrPaAMMUPYEMBIM KO-

57



JIOM, KaTyIllIKa UHIYKTUBHOCTU U KOHAEHCATOP, MPEACTABIAIOIINE CO-
OOl pe30HAHCHBIN KoJIeOaTeNbHbI KOHTYD (puc. 23).

Katywka

WHAYKTUBHOCTY Mukpocxema u

KOHOeHCaTop

Puc. 23. Yempoucmeo kapmsi paouowacmomuoti
uoenmughuxkayuu (npoxcumumu,)

NHAYKTUBHOCTh B 3aBHCUMOCTH OT MCIIOJIb3YyEMOTO JIHaIa3oHa
YaCTOT MOJKET BBINOJHATHCSA B BUJIC KATYIIKW WM [I€YAaTHBIX POBOJ-
HUKOB. B JuamasoHe 4acToOT mopsiika COTEH KWJIorepll HeoOXxoauma
WHJIYKTUBHOCTh KAaTYIIKHA B HECKOJIbKO MWJUIMNT€HPH, B TO BPEMS Kak
Ha 4vactore 13,56 MI'l mocTaTtoyHO KATyIIKU C MHAYKTHBHOCTBHIO B
HECKOJIbKO MUKpOTreHpH. B nuteparype 0OBIYHO KATYIIKY WUHIYKTHUB-
HOCTH Ha3bIBAIOT AHTEHHOW, XOTSI PEAIBHO B YIOMSIHYTBIX JUANa30-
HaxX 4acTOT TaKOBOW OHa He siBJgeTCs. YTOOBI B 3TOM yOEAUTHCS, J10C-
TaTOYHO CPAaBHUTH €€ pa3Mephl ¢ paboueil JJIMHON BOTHBI.

Korga upeHtudukatop okaspiBaeTcs BOJIU3M CUUTHIBATENS, JBa
KOHTYypa (MAeHTU(]PUKATOpa U CUUTHIBATENISA) CTAHOBSATCS WHAYKTHUBHO
CBsI3aHHBIMU. KOHTYp CUMTBHIBATENSI MOKHO pacCMaTpuUBaTh KAk Mep-
BUYHBIN, a UACHTU(PUKATOpA — KaK BTOpUUYHbIA. HIIyKTUBHAsI CBA3b
KATYLIEK TPUBOJUT K MOSABJIECHUIO B3AaUMHOW MHIYKTUBHOCTH. Creno-
BATEJIbHO, MOSBJICHUE B MATHUTHOM IIOJIE NIEPBUYHOrO KOHTypa Ka-
TYIIKH WHJIYKTUBHOCTH BTOPUYHOIO IMPUBOJHUT K W3MEHCHHIO Mapa-
METPOB MEPBUYHOTO KOHTYpPa CUUTHIBATEIA, KOTOPHIE MOTYT PETUCT-
pupoBaThca. TakuM 00pa3oM, U3MEHS MapaMeTpbl BTOPUYHOTO KOH-
Typa, HalpuMep OCYIIECTBISASI PACCTPOMKY WIIM IIYHTUPOBAHUE BTO-
PUYHOTO KOHTYpa, MOXHO OpPraHU30BaTh MH(POPMAIMOHHBIM OOMEH
MEK]ly CUUTBIBATENIEM U UJICHTU(UKATOPOM.
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JIJist n”3MEeHEeHusl MapaMeTPOB BTOPUYHOIO KOHTYpa UJICHTU(UKA-
TOpa, T. €. JUIsl MOAYJISLINK, UCTIOJIB3YETCSl CIeI[MalbHasl MUKPOCXEMA,
KOMMYTHUPYIOIAasi BTOPUYHBIA KOHTYP B COOTBETCTBUU C 3alpOrpam-
MUPOBAHHBIM B €€ MaMsATU KOJA0M. BHyTpu mukpocxemsl (puc. 24)
HaxXOAATCS: 1IEMb CHHXPOHU3AIUM; DHEProHEe3aBUCHUMAs MaMSTh IS
XpaHEeHUs1 KoJla UAeHTU(PUKATOPA; BBHITIPSIMUTENIb U CTAOUIIN3aTOp Ha-
npsbkeHus ¢ Oy(epHbIM KOHJICHCATOPOM; CXeMa MOAYJIAIUU, H3MeE-
HAIOIIAs TapaMeTPbl KOHTYpPa; JETEKTOP KOMaHJ B HOCUTEISAX C ABYX-
CTOPOHHUM 0OMEHOM MH(OpMAITUEH.

CuuteiBaTens  Mpe-

CTaBJIAET COOOH OOBIYHO R il :
! Uens Mamsite | !

MUKPOMPOIIECCOPHOE YCT- | PSS g :
7 1
POMCTBO, coaepxKallee o !
. . S ;
MEpBUYHBIA  KoJieOaTeb- EI ' BuinpaMurerns :
HBI KOHTYp W DIJIEKTPOH- : — \
' | | letextop Kogep | |

HYI0O CXE€MYy, IO03BOJIAIO- ! KoMzHA :
Iy JIETEKTUPOBATh CHUT- : :
HaJI, MOJTyJIMPOBAHHBIN KO- . l Y :
Mogynupyioimi .

nmoM  Kaptel. Mcmonmb3ye- L s | [<— Monynsop | |

MBI YacTOTHBIU OUara3oH

CYIICCTBCHHO BIMACT HA Puc. 24. Dyuxyuonanvuasn cxema
XapaKTEPUCTUKU CUCTEMBI. OeckoHmaxkmuo20 uoeHmuguxamopa

B nawmama3zoHax ajuH-
HBIX M KOPOTKHMX BOJIH JIJISI IByXCTOPOHHETrO0 OOMeHa uHpopMaluen
MEXJy CUUTBHIBATEIEM M HJCHTHU(PUKATOPOM HCIOJIb3YETCS HHAYK-
TUBHas (WM TpaHchopmaTopHas) cBa3b (puc. 25). B stoMm coctout
OCHOBHOE OTJIMYHE (PU3MYECKOrO MPUHIIUIA TPOKCUMUTHU-TEXHOJIOTUU
OT TIpUEMOIIEpPEAAIONINX PaIUOKaHAIBHBIX yCTporcTB. Unentuduka-
TOP HE SABJIAETCA NEPEAATUYNKOM, a JIUIIb MOAYIUPYET aMIUIUTYAy HeE-
CyLIEH YaCTOThl CUUTHIBATEIIL B COOTBETCTBUHU C 3aIPOTrPaMMHUPOBAH-
HBIM B €T0 MaMITU KOJIOM.
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B muamazone CBY s oOMeHa mH(pOpMaIuen MEXITy CUUTHIBA-
TeJIeM U UIACHTH(DHUKATOPOM HCTIOJB3yeTCS paJroKaHal.

CuuTbiBaTens UaenTucbukarop

[}
]
I
) Llens
Fexeparo A0 TSR 1 1 |CUHXpOHU3aLw Namsato
ey motyHocTH | | = | e
TIT T

1
1
]
I
1
]
]
]
i
1
]
1
1
]
§
, Muxpoxomponnepiq
1
]
]
]
]
I
i
1
]
1
1
1
I
1
1

BeinpamuTens Ko,ﬁep

T

OUnLTP,
yCcunuTesb, MKkoBbIN
thopmupoBaTens T AETEKTOp

[}

UMNYNbCOR . \ )

1 1

L e T TP [ | R B YRR |

Moneeon TpaHaucTop

Puc. 25. Qynxkyuonanvuas cxema paououacmomuozo
ycmpoticmea udeHmugukayuu

TUNWYHBIN CEaHC CBSI3M MEXKAY CUMTHIBATEIIEM U KAPTOW COCTOUT
Y3 CIEIYIONIIUX ATaIoB.

1. CuurtbiBatenb GopMHUpyeT KoJieOaHUS HECYIEeW 4acTOThI, He-
MPEPHIBHO KOHTPOJIUPYS HATUYUE MOIYJISINU B CUTHAIIE. Moy asmus
curHaja OyAeT o3Ha4aTh OOHApY)KEHHE KapThl B 30HE JACHCTBUS CUH-
ThIBaTeNs (puc. 26).

T

100 B ’ ’

U A

Puc. 26. Amnaumyono-mooynuposanmsiii cueHan
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2. Kapra nomagaer B moJie cuuthiBarend. llociie HakoruieHUs
SHEPIruH, IOCTAaTOYHOU MJi1 pabOThl MUKPOCXEMbl U CUHXPOHU3AIIUH,
HAUYMHAETCS YIIPABJICHUE TPAH3UCTOPOM, IIIYHTUPYIOIIUM KOHTYP.

3. lllyHTMpOBaHNE KOHTYpa OCYILECTBIISIETCS B COOTBETCTBUM C
HH(POPMAITMOHHBIM KOJOM, 3allMCAaHHBIM B IMAMSATH MHUKPOCXEMBI Kap-
Thl. DTO NMPUBOJUT K U3MEHEHUIO HANPSIKEHUST HECYIIETO KOJICOaHUs B
KOHTYPE CUMUTHIBATEIIS.

Kooupoeanue ungpopmayuu 6 cucmemax paououacmomuoi
uoenmuukayuu

Bri0op cmocoba kogupoBaHMs BIHMSET HA BO3MOXKHOCTbh OOHapYy-
KEHUS W UCIIPABJICHUS ONIMOOK MpPH MpHUEME, 3aHUMAEMYI0 CUTHAJIOM
II0JIOCY YacTOT, BO3MOXKHOCTh CHHXPOHH3AIIUH, CTOMMOCTh peain3a-
MM U JApyrue mapameTrpbl cuctembl. CyIecTByeT MHOTO CIIOCOOOB
KOJIUPOBAHUS, OJHAKO B CUCTEMax PaJuodacTOTHON HISHTH(DUKAIINH
HanOOoJIbIIIEe PaCIPOCTPAHCHUE MOJIYUMIIH Ceaytomue Tpu (puc. 27).

MNepepasaemble
naHHbIe it o 1 1 0 0 0 1 1 0 1 0
CHHXPOHU3ALMA
n "1" - BbICOKMI! YPOBEHD
psimoce "™ - HU3KKit ypoBeHb
KOAMpOBaHUE
"1" - nepexo/, N3 BLICOKOro
— &F 1 M - ] YPOBHS$ B HU3KWA B
ManuecTepcekuit cepejnHe TaKTa
Ko "0" - nepexo] U3 HKIKOTO
YPOBHA B BbICOKAI B
S e B S
cepeAHe TakTa
] ] 1 [] [ 1 ¢ [ ] ™" - uamenenue yposms
OeyxdazHbil B Hauane TakTa
AndhdepeHupn- | "0" - HeT UameHeHus
anbHbiih koa || L] L | L. A YPOBHA B Hauarne

TaKTa

Puc. 27. Cnocobwbl koouposanusi 0aHHbIX

61



1. Ilpsimou koo. B 3TOM ciydae MpOCTEHIIEro JBYXYPOBHEBOTO
KOJIa HYJIFO COOTBETCTBYET HU3KHH ypOBEHb CHUTHAJIA, SIUHUIIC — BbI-
cokuid. MHpopmarimoHHsie mepexoaspl COBNAAAOT ¢ rpaHulieid ourt. B
3apyOeKHOM JIUTEpaType ITOT KoJ1 0003HavaeTcst kak «NZR» (Non Re-
turn to Zero), T. €. KOIUpOBaHHUE «0Oe3 BO3BpaTa K HyJt0». JJoCTOMHCT-
BO TaKOr0 croco0a KOJAUPOBAHUSI — €ro MPOCTOTA: ABOUYHBINA KOJI CO-
OOIIEHUsI HE HAJ0 MOABEPraTh JOMOJHUTEIbHBIM MPEOOPa30BAHUSIM.
OpmHako ATOT KOJ HE 00ecreynBaeT CHHXPOHU3AINHU, U ATO SBJISCTCS
caMbIM OOJIBILIUM €T0 HEAOCTATKOM.

2. luchgpepenyuanvroiii 0syxgaszmuiil koo. CylmeCTBYET HECKOJIb-
KO Pa3HOBHUJHOCTEW CIOco0a KOAMPOBAHMS, MCIOJB3YIOUIETO 3TOT
KOJl, HO B OOIIEM Cilydyae M3MEHEHHUE YPOBHSI CUTHAJIa MPOUCXOJIUT
KKJIbIH TaKT CUHXPOHU3ALMH, TPUYEM JIOTHUYECKUe 3HaueHus: «0» u
«1» paznuuaroTcs Mo nepexojaM HampsHDKeHHUS! B cepeIiHe TaKTa CUH-
xpoHuzanuu. [TocKoJIbKy Mepexobl OCYIIECTBISIOTCS KaXKAbI TaKT
BHE 3aBUCUMOCTHU OT 3HaueHusi outa («0» mwnm «1»), aTOT MeToj uc-
MOJI3YETCS JIsi CUHXPOHM3ALMU CUUTHIBATENs C MOTOKOM Iepesa-
BAEMbIX JIAHHBIX (CAaMOCHUHXpOHU3UpYomuiics koxa). Takxke oH obec-
MIeYMBAET BO3MOXKHOCTh OOHAPYKEHHS OIITHOOK.

Manuecmepckuti k00 — Pa3HOBUIHOCTHh JudPepeHIINaTBLHOTO
nByxdaszHoro crnocoda koaupoBaHus. OH Takxke SBISIETCS CaMOCHH-
XPOHU3UPYIOITUMCS KOJIOM. EAMHUIIA COOTBETCTBYET MEPEXOy CHI-
Haja U3 BBICOKOTO YPOBHS B HU3KUM, HYJb — OOpaTHOMY MEpExo.y.
BaxkxHass 0COOEHHOCTh MAaHYECTEPCKOTO KOJIa — OTCYTCTBUE Y CUTHAJIA
MOCTOSIHHOM COCTAaBJISIOIIECH MPU TNepeaaye JUIMHHOW MOCIEeN0BATEb-
HOCTH €IVHUIL WU HYJICH.

B HEKOTOphIX cUCTEMax pagruovyacTOTHON MACHTU(UKALIMK B 30HE
JIEUCTBUS CUUTHIBATENISI MOXET MPHUCYTCTBOBATh OJIHOBPEMEHHO HeE-
CKOJIBKO HUJICHTU(PUKATOPOB. B 3TOM cilydae BO3HHMKAET KOJUIU3US —
MOTBITKAa MOMYJISIIIUA HECYIIEro CUTHaja CUMTHIBATENS JABYMsS HJICH-
TU(UKaTopaMu OJHOBPEMEHHO. [ KOPPEKTHOTO CUYUTHIBAHUS WH-
dbopmaruu co BceX HICHTHU(PUKATOPOB UCMOIB3YIOTCS CICIHATbHBIC
QITOPUTMBI, MO3BOJISIIOLIME MPEAOTBPAIATh KOJUIU3UU. AJTOPUTMBI
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OCHOBaHbI HA BPEMEHHOM Pa3/ICJICHUU CUTHAJIOB OT PAa3JIUYHbIX UJICH-
TU(PUKATOPOB. 3a/1aua yCI0XKHIETCS, KOrJ1a TpeOyeTCsl He TOJIbKO CUH-
ThIBAHUE, HO U 3aMKCh JAHHBIX HAa UJICHTU(PUKATOPHI.

Daxkmopul, eausULUE HA OATbHOCHI CHUMBIGAHUSA

PaccmoTpeB 0coOeHHOCTH (YHKIIMOHHPOBAHUSI CUUTHIBATEICH U
UJEHTU(PUKATOPOB, MOKHO CHOPMYIHUPOBATH (DAKTOPHI, BIUSIONIUE HA
JTATBHOCTh CUMTHIBAHUS B CHCTEMax pagdovYacTOTHOM HAEHTH(]HKa-
I[MU C TACCUBHBIMU UACHTU(DUKATOPAMHU.

1. Paboyast yacToTa 1 KOHCTPYKIIMSI aHTCHHBI CUNTHIBATEIIA.

2. 1o6pOTHOCTH KOHTYpa aHTEHHBI CAUTHIBATEIIS.

3.B3auMHas opueHTanMs aHTCHH CUYUTHIBATEIS M WIASHTH(]UKA-
TOpa B MPOCTPAHCTRE.

4. BennurHa TOKa U HAMPSKEHUS B KaTYIIKE CUUTHIBATEIIS.

5. YyBCTBUTEIBHOCTh TPUEMHUKA CUYUTHIBATEIS.

6. AITOPUTM KOAMPOBAHUS/IEKOIUPOBAHUS JTAHHBIX W HCIIOJIb-
3yEeMbIil CITIOCOO MOAYJIAIIMU CUTHAJIA.

7. lnuHa KOJIOBOM MOCBUIKU (KOJIWYECTBO OUT B KOJAC MACHTU(DU-
KaTopa).

8. OKkpy’karomye ycIoBus (HATHMYHE OJIM3KOPACIIOI0KEHHBIX Me-
TaJUTMYECKUX TIPEAMETOB, JICKTPOMArHUTHBIX TTIOMEX H T. II.).

3HaK

3.3. llITpuxoBbIie KOABI

[IITprxoBbIe KOABI JOCTATOYHO
IITUPOKO HCIIOIB3YIOTCS ST UACHTH-
¢ukanuu. Haubonee xopomo u3-
BECTHO TaKo€ HMX IPUMEHECHHE, Kak
MapKHupOBKa TOBapOB. 3nemeHTapHbIN ':

[HITprxoBOW KOJ MpEACTaBISCT MOﬂYﬂb{ ‘
co00i1 TpyImy MoJIOC pa3InyHON IIH-

Puc. 28. 3nax wmpuxosozo kooa

LUT X

oﬁen
un'%nx
nEO en
WTPKUX

puHbl (puc. 28), HAHOCUMBIX Ha IIO-
BEPXHOCTh HACHTH(]PHUKATOPA.
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NudpopManlMOHHBIM MapaMeTpOM B IITPUXOBOM KOJZIE SIBISIETCA
COOTHOIIIEHUE IIUPUHBI TEMHBIX MOJOC (IITPUXOB) U IITUPUHBI CBET-
JBIX MOJOC (MPOOETOB MEXKIY IITPUXAMH), YTO COOTBETCTBYET IIH-
poTHOM mmmyiabcHOUM MoayJsanuu. Kaxnas mudpa koaupyercst ompe-
JIEJIEHHBIM KOJIMYECTBOM IITPUXOB M MpoOesioB. OTBeIeHHOE IS Ka-
AKI0W 1Pl KOJa MECTO Ha3bIBAETCA 3HAKOM M SIBJIIETCS OCHOBHOM
eAuHUIle uHpoOpManuu B IITPUXOBOM Koje. Bce 3Haku 0OBIUHO
UMEIOT OJUHAKOBYIO IIIUPUHY U COCTOSIT U3 JIEMEHTAPHBIX MOIYJIEH,
MO3TOMY LIMPUHA IITPUXOB M MPOOENOB BCerga KpaTHa 3JEMEHTap-
HOMY MOJYJIIO. DJIEMEHTAPHBIA MOJIYJIb — 3TO CAMbBIN Y3KUU 3JIEMEHT
(mTpux uim npooden).

CyllecTBYIOT pa3JIMuHbIe CIMOCOObI KOAWPOBaHUS HH(MOpPMAIINH,
Ha3bIBAEMbIEC IITPUX-KOJOBBIMHA KOJWPOBKaMH. Pa3znuyaror ogHOMED-
HbI€ (JIMHEWHBIC) U JBYMEPHBIE IITPUXOBBIE KOABI (puUC. 29).

AN §

*CODE 39*

!
a) 0) 8)

Puc. 29. Ilpumepol wumpux-k0008.: a — 00HOMEPHO20, 0, 8 — 08YMEPHBIX

OngHoMepHBIMU (JIMHEHHBIMHU) HA3bIBAIOTCS IITPUX-KOJbI, YATAC-
MbIE B OJHOM HampaBJeHUH (TI0 TOPU3OHTAIM TIOMEPEK INTPHUXOB).
Hawnbonee pacnpocTpaHeHHbIE JTUHEUHBIE KOJUPOBKU (CUMBOJIMKH):
EAN, UPC, Code 39, Code 128, Codabar, Interleaved 2 of 5. JIuneii-
HbI€ CHMBOJIMKH IO3BOJISIIOT KOJMPOBATh HEOOJIBION 00beM HHPOP-
Maiuu (10 20 — 30 cuMBOJIOB, 0OBIYHO ITUQD).

JIByMEpHBIMU Ha3bIBAlOTCS IITPUX-KOJIbI, Pa3pabOTaHHBIC LI KOIU-
pOBaHUsI OOJIBIIOT0 00BeMa MHPOPMAIUK (IO HECKOJILKUX THICSY CUMBO-
JIOB).

JIByMEpHBIN KOJ CUUTBHIBACTCS MPHU MOMOIIU CIIEHUAIBHOIO CKa-
Hepa U MO3BOJISIET OBICTPO M 0€30MMO0YHO BBOJAUTH OOJIBIION 00BEM
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uHdopmanuu. JlekoaupoBaHue TaKOro Kojia MPOBOJIUTCS B JIBYX W3-
MepeHUsIX (10 TOPU3OHTAIN U M0 BepTUKaIH). K 1ByMEpHBIM MITPUX-
koaaMm otHocsTcss PDF417 Aztec, Data Matrix n np.

Hcnonp30oBaHue MITPUXOBBIX KOJOB SIBJISETCS HauOosee NEIeBON
TEXHOJIOTHEN HACHTU(PUKAIIMN, TTOITOMY OHHU IIUPOKO MPUMEHSIOTCS
JUISi MApKUPOBKM TOBApOB B Mara3MHax M Ha CKJIaJlaX, B CUCTeMax
ydeTa OIUIaThl MPOEe3/ia U Ha aBTOMAaTU3UPOBAHHBIX MapKOBKax 0OJiaro-
Japsi HU3KOW CTOMMOCTH uaeHTUu(ukaropa. B coBpeMeHHBIX cucTeMax
KOHTPOJISI IOCTYIA IITPUXOBOM KOJ UCTIONB3YETCA MPEUMYILIECTBEHHO
B COYETAHUM C JIPYTUMHU CIIOCOOAMM HUJICHTU(DUKAIIMU, HAPUMEpP Ha
MJJACTUKOBOM KapTe€ CO IITPUX-KOJAOM MOKET pacmojiaratbesi (oTo-
rpadust ToJIb30BaTENS.

CunThiBaHMe Koma LTpPuxrod MCTOH?\K ceeta
OCYIIECTBIIICTCS OIITH- /\J
YecKUM CII0COOOM B Ht A
BUIUMOM WIH HUH(ppa- |‘|“ \\‘! ] N
KPaCHOM  JIMAINla30HE ||
BOJIH. CuuThIBaTENb v Cxema
CONEPKUT  HMCTOYHMK Og;’g‘;g;’;a” POTOACTEKTOD 6126 oTiu

cBeTa, GOTOACTEKTOP U
yCTPOMCTBO 00pabOTKHU
curnana (puc. 30). McTouHuk cBeTa M3Iy4aeT CBET C OMpeeICHHON
JUTMHOM BOJIHBI HA IITPUXOBOU KOJ. OTpa>KE€HHBIN CBET BO3BPALACTCS
oOpatHO U pokycupyercs Ha doroaeTekTope. POTOACTEKTOP MPeoo-
pa3zyeT ONTUYECKYI0 MHGOPMAIIUIO B JIEKTPUUECKUN CUTHAJI, KOTOPBIM
oOpabarbiBaeTcs u npeodpazyercs B (hopmar, MPUroIHbIN 1JIs Iepeaadn
B YCTPOMCTBO 00pabOTKH (KOHTPOJUIEP) AJIs IPUHSTHUS PEILICHHUSL.
CyI1ecTBYIOT pa3IUyHbIC TUIIHI IITPUXOBBIX KOJ0B. KaxKp1ii THII
pazpaboTaH IJIsi ONpeeeHHON 00JacT TMPUMEHEHHUs U o0JagaeT
CBOMMH MPEUMYIIECTBAMU U OCOOCHHOCTSIMU. Tak, HEKOTOPBIE KOJIbI
UMEIOT BBICOKYIO IUUIOTHOCTh 3alMCH WH(OpMAIMH, MO3BOJISIONIYIO
Pa3MECTUTh Ha OTPAaHUYEHHOM MPOCTPAHCTBE OOJBIION O0OBEM J1aH-
HbIX. CylIeCTBYIOT KOJIbl C BO3MOXHOCTBIO MTPOBEPKU CUUTAHHOW WH-
dbopmanmu, o0ecieYnBaroIIe KOHTPOJIb OMUOOK MpH yTeHuu. Heko-

65

Puc. 30. Yempoiicmeo cuumeieamens wmpux-kooa



TOpbIE MITPUXOBBIE KOJIbI MO3BOJISIOT 3aMCHIBaTh Kak HU(POBYIO, TaK
¥ CUMBOJIbHYIO HH(OPMAIIHIO.

B cuctemax KOHTpOJIA W yNpaBieHUs JOCTYNOM HamOojee 4acTo
UCIIOJIB3YIOTCS IITPUXOBBIE KOabl Interleaved 2 of S u Code 39. Ilep-
BbIIl U3 HUX IO3BOJISIET KOJUPOBATh TOJIBKO HU(PPOBYIO HHPOpMALHIO,
a BTOpOH — HU(POBYIO U CUMBOJIBHYIO.

Koo Interleaved 2 of 5

Otot kon (u3BecTHBIN Takke kak USSITF2/5, ITF v 1-2/5) aBns-
€TCSl HEMPEPBIBHBIM IITPUX-KOJIOM MEPEMEHHOM JJIMHBI U MO3BOJISIET
koaupoBath 1UGPE 0T 0 10 9. OH OTHOCHUTCS K KOJaM C BBICOKOHU
MJIOTHOCTBIO 3alIMCHU M TIO3BOJISIET 3alUChIiBaTh 10 18 mudp Ha mroim
IpU IUPUHE dieMeHTapHoro moayisa 0,19 mMm. Beicokas MmiIoTHOCTB
JOCTUTAETCS 3a CUET UCKIIOUCHUS POOEIIOB, pa3CSIONIUX COCEIHUE

3Haku (puc. 31).

0123456720012 345678900 34565673

Puc. 31. Ilpumepol wumpuxosozo kooa Interleaved

Kon Interleaved ucnionb3yeTcsi BO MHOTUX OOJIACTSIX JJIsI KOJAUPO-
BaHMS HUGPOBBIX JAHHBIX W SBIAETCS CTAHAAPTHBIM MEXIyHapO/I-
HBIM KOJOM 11 MapKUPOBAHUS Tapbl U YIAKOBKU €UHUIL TOCTABKHU.
Kon Interleaved mmpoko mpuMEHSIETCSI B aBTOMAaTU3UPOBAHHBIX CHC-
TeMax JiJIsl UACHTU(UKAIIUU MPEIMETOB CKIIaupoBaHus, Oaraxa B as-
pornopTax, HyMepaluy aBUallMOHHBIX OUJIETOB, UACHTU(HUKAIIUU TI0Y-
TOBBIX OTIpaBieHUW U Ap. OH NPUHAIJIEKUT K CEMEUCTBY KOJIOB
«2 13 5» (2 of 5) 1 UMeeT MATh DJIIEMEHTOB B 3HAaKe, J[Ba U3 KOTOPHIX
SBJISIFOTCS IIUPOKUMH.

OcobenHocth kona Interleaved — mipencraBienue mnap mudp B
3HaKaX MITPUXOBOTO KOJIa C TOMOIIBIO ISITH IITPUXOB U MATH MPOME-
KyTKOB. [Ipu 3TOM HcHnonb3yeTcs: uepeoBaHrue udp: Ha HEUETHBIX
MO3UIMAX (CUUTasl CJIeBa HAMpPaBO) 3HAKU MU300pax)aroTCs MITPUXAMH,
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a Ha 4eTHBIX — npobenamu (puc. 32). OT 3TOro NPOU3OIILIO Ha3BaAHUE
kona — Interleaved («nepemexaromuiics»). [Ipu koaupoBaHuu aH-
HBIX C HEUETHBIM KOJMUYECTBOM 3HAKOB BHEpeau 3anucbiBaeTcsa «0». B
JBOMYHOM HM300pKCHUM MUPOKUNA IITPUX WIM HIUPOKUNA MTPOMEXY-
TOK UJCHTUYCH «1», Y3KUM IITPUX WU Y3KUM TPOMEKYTOK — «O».
CoOoTHOIIEHHE MIHUPUHBI MAPOKOTO U Y3KOTO 3JIEMEHTOB COCTABJISIET
He meHee 2,5:1.

"Crap™ 0 2 4 6 8 "Cron"
M Tl I I TLITTIT ] | 1 [T]
1100010

{ i i | ,s
1 3 5 7 9

Puc. 32. Cmpyxmypa wmpuxoeoeo kooa Interleaved

3Hak «CTapT» COCTOUT W3 ABYX Y3KUX IITPUXOB U JBYX Y3KUX
MPOMEXYTKOB. 3HAK «CTOID» COCTOUT M3 OJIHOTO IIMPOKOTO MITPUXA,
OJIHOTO y3KOTO IITPUXaA U OJHOTO Y3KOI0 MPOMEXYTKA.

B kone Interleaved nnsi MOBBINIEHUS HAACKHOCTH CUUTHIBAHUS
OOBIYHO HUCIOJIB3YETCS KOHTPOJIbHBIA 3HAaK. KOHTpOIBHBIN 3HAK pac-
roJiaraeTcss HEMOCPEJCTBEHHO MOciie MH(MOPMAITMOHHBIX 3HAKOB IIE-
pen 3HakoM «Ctom». Ecnu noGaBiieHre KOHTPOJBHOTO 3HAKa JieNaeT
KOJIMYECTBO 3HAKOB B KOJMPYEMBIX JAHHBIX HEUETHBIM, BIIEPEAU KO-
JIOBOM CTPOKH HEMOCPEACTBEHHO TocJe 3HaKa «CtapT» mo0aBisieTcst «0».

Koo Code 39

I tpuxoBoit ko Code 39 sBasieTcs KOAOM NEPEMEHHON IJIMHBI U
MO3BOJIsIET 0TOOpa3uTh 43 CUMBOJIA, CPEAU KOTOPBIX UPPHI, 26 CHUM-
BOJIOB aHIVIMICKOro andaBuTa U 7 CIyXKEOHBIX CUMBOJIOB. DTOT KO
MOXET OBITh PaCIIUpeH IS KoaupoBaHus Bcex 128 cumBosoB ASCII
IyTEM YJIBOCHUS YUCJIA 3HAKOB, IPUXOISIINXCS HA OJUH CUMBOJL.

Otor kox uHorda HazweiBalT «Code 3 of 9». HaummenoBanue
HITPUXOBOIO KOJA CBSI3AHO CO CTPYKTYpOW H300paKEHUSI 3HAKOB
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«3 u3 9» (puc. 33), rae Tpu IEeMEHTA 3HaKa (JBa IITPUXA U OJUH IIPO-
0eJ) U3 JIEBSATU SABJISIOTCS IITUPOKUMH, a OCTAJIbHbBIC IIECTh — Y3KUMHU.
Kaxaplii CMMBOJI HAYMHAETCS M 3aKAHYMBAETCA TEMHBIM IITPUXOM,
COCTOUT M3 TISITU TEMHBIX M YETHIPEX CBETJIBIX INTPUXOB. OTHOIICHHE
IIMPUHBI Y3KOT0 U IIMPOKOTO IITPHUXA MOYKET COCTABIIATH OT 2,2:1 110 3:1.

TR (AR ERR

CODE 39 o b E 3
Puc. 33. Ilpumepor kooa Code 39

o
E
i
B

JIOCTOMHCTBOM 3TOr0 KOJa SIBJIICTCS €ro OYEHb BBICOKAS JIOCTO-
BEPHOCTh YTCHHUS, KOTOpas MOXKET OBITh YBEIWMYCHA JOOABICHHEM B
CUMBOJI KOHTPOJIBHOTO 3Haka. CoriacHO HEKOTOPBIM HCCIIEOBAHUSM,
MIPOBEJICHHBIM 3a PyOEKOM, BEPOATHOCTh OIMMOKH CUYUTHIBAHHS CO-
crasisieT He Gonee 3,33-107.

Jleymepnuwtit wumpux-xo0 Aztec

DTOT KOJ C BBICOKOH IJIOTHOCTHIO 3alTUCH OTHOCHUTCS K JByMeEp-
HBIM, TaK KaK €ro CUMThIBAHUE M JICKOJUPOBAHUE OCYIIECTBIISICTCS B
nByX uaMmepeHusix. OH mo3BosisieT kKoaupoBaTh A0 3750 cUMBOJIOB

noiaHoro Habopa ASCII-

FEMELALH: ':Héfgi CUMBOJIOB (256  Oaiir).
- k

AR _ X HITpux-Ko4 MpeacTaBiIgeT
':- I{Eﬂ;ih._ A, rﬁ co0oli KBaJIpaTHYIO MaTpH-
- :E" --ﬁEUF r3 1y C KOHICHTPHYCCKHMHU
,?;:g{‘"},' * % KBQJpaTaMyd B LIEHTPE, KO-
- 3 - L] » ‘. :. L]
“ i.l :'

':__ x 2 s TOpPBIE CIyXaT IJIs OIIpe-

i e

Puc. 34. IIpumepwr wumpuxoeozo koda Aztec HOCHUTCJIIBHO CYHUTBIBAIOIIIC-
ro ycrpoucrna. [[aHHbIE B

BHJIC YCPHBIX U OCIBIX MOAYJICH (JIEMEHTApHBIX KBaApaTOB YEPHOTO

uu OeJIoro 1BeTa) pa3MEIIaroTCs Ha Pa3IMYHOM PACCTOSIHUU OT 1IeH-

Tpa IO NEPUMETPY OMOPHBIX KBaAPaToOB (puc. 34).
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Takoil crmoco0 pa3MemeHuss MOAYJICH IT03BOISET KOIWPOBATH
pa3nuyHblii 00BEM JAHHBIX, KOTOPBI MPOMOPIMOHAIEH pa3Mepam
MaTpuilbl. KpoMe 3TOro MoryT MCIHoJib30BaThCsl Pa3iuyHbIe CIIOCOOBI
OOHapyX€HUs U KOPPEKLHUH OIMOOK HAa ocHOBE KoAoB Puna — Couio-
MoHa. [TapameTpamMu niia WITpUX-KoJa Aztec SIBISIOTCA pa3Mephl dJie-
MEHTapHOTO MOJYJIS M CIOCO0 OOHApPYX)EHUSI U KOPPEKIIMU OLIHOOK.
MuHuManbHbIE pa3MEpPhl IMITPUX-KOJIA COCTABIISIOT 15%15 Momynen
(uro mo3Bossier kogupoBath 12 ASCII-cumBosioB ¢ 40%-HOl H30BI-
TOYHOCTBIO), MakcumajabHbie — 151x151 (mo 3750 cumBOIOB ¢
25%-HO#1 N30BITOYHOCTHIO).

3nech MpUBEACHBI TPUMEPHI TOJIBKO HaMOOJee MHPOKO UCIOJNIb-
3YEeMbIX HITPUXOBBIX KOJOB. KOJIWUECTBO pa3auyHbIX TUIIOB IITPUXO-
BBIX KOJOB COCTaBJISIET HECKOJIbKO JECSATKOB. BBIOOp KOHKpPETHOTO
TUIA MTPUX-KOJA 3aBUCUT OT MHOTUX MapaMeTPOB: 00bEMA U COCTaBa
3aMUChIBAEMBIX JIaHHBIX, TpeOyeMOil HaJAEeKHOCTH CUWUTHIBAHMS, J10-
MyCTUMBIX Pa3MEpPOB IITPUX-KOJIA, CTOUMOCTH CUUTHIBAIOIIECH arma-
paTypsl U APYTUX.

K npeumyiiecTBaM MTPUXOBBIX KOJOB MOKHO OTHECTH:

® HU3KYI0 CTOUMOCTb UAEHTU(HUKATOPA U YCTPOUCTBA VIS TIEUATH;

® BO3MOXKHOCTb 3allUCH Ha HACHTU(UKATOp UUPPOBOU U CHUM-
BOJIbHOM MH(MOPMAIUU PAa3IUYHON JJIMHBI.

OCHOBHBIM HEJIOCTATKOM IITPUXOBOTO KOJAA SIBIsETCA clabas 3a-
UTa OT KONMUPOBaHUS Wiu noajaenku. LIITpux-koa MoxkeT ObITh CKO-
MAPOBAH C MOMOIIBI0 KOMUPOBAIBHOTO armapara Wil APYroro ONTH-
YECKOr0 YCTPOMCTBA CUMUTHIBAHMS. B HEKOTOPBHIX CHCTEMax Ie4YaTH
HITPUX-KOJ 3aKPBIBAECTCS IUICHKOW, HEMPO3PAYHOM JJIsl BUAUMOIO CBE-
Ta, HO MO3BOJIAIONICH MTPOUYUTATH MITPUX-KOJI B MHPPAKPACHOM Jrarna-
30He. [IpuHTEDP U1 MeYaTh ITPUXOBBIX KOJOB MOXKET HAHOCUThH M30-
OpakeHue KoJila ¢ HU3KOW KOHTPACTHOCTBHIO OTHOCHUTEIILHO OKpPYKaro-
niero (poHa, 4To HE MO3BOJUT MPOCTO BOCHPOU3BECTU KOJI C TOMOIIBIO
KOMUPOBAJILHOIO armapara. Bce mapameTpsl IITPUXOBBIX KOJIOB CTaH-
IapTU3UPOBaHbl (IIMPUHA JIMHUM, PACCTOSIHUE MEXIYy HUMH, KOJIUYe-
CTBO JIMHUM, KOJUPYIOIIMNX OJIUH CUMBOJL, U T. I.), IO3TOMY (POpMUPO-
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BAHUE WJIM BOCHPOU3BEACHUE IITPUXOBOIO KOAA C HEOOXOJAUMBIMU
JAHHBIMUA HE€ TIPEJICTABIISIET CI0KHOCTH. AHAJOraMH IITPUX-KOJOB B
HACTOSIIEE BpeMsl SIBJISIFOTCS TOJIOrpauUIECKUe dTUKETKU (MapKu) J1s
3aI[UThl TOBAPOB.

3.4. Kaptsl Buranaa

B 1975 r. amepukanckuii yuenbii Jlxon Buraun (John R.
Wiegand) B pesynbrare 40-IeTHUX HCCICAOBAHUNM OTKPBLT A(DhEKT
OBICTPOTO M3MEHEHHMS MAarHUTHBIX TIOJIEH C TOMOIIBIO CIEIHaIbHO
00paboTaHHBIX (DEPPOMATHUTHBIX MPOBOJHHUKOB MaJIOTO AUaMETpa U
ux peructparuu. KOHCTpyKIHsI 4yBCTBUTEIBHOTO 3JIEMEHTA 3aIlaTeH-
TOBaHa W Mg (OPMUPOBAHUS CUTHAJIOB TpeOyeT BCEro JUIllb He-
CKOJIBKO MPOCTHIX 3JIEMEHTOB: Mapy MOCTOSHHBIX MAarHUTOB U KaTyIII-
KY MHJIYKTUBHOCTH, PACIOJIOKEHHYIO MEXJIYy MarHuTamu, BAOJIb KO-
TOPBIX MEPEMEIIAIOTCS OTPE3KH MPOBOJIOKK Buranma.

B Hauasie BOCbMUJIECITHIX TOJ0B CTAIM BBIMYCKATh KAPTHI U CUU-
ThIBAaTENM, OCHOBaHHbIE Ha Buranm-addekre. YcrpoiicTBO KapT u
CUUTBIBATEICH UITIOCTPUPYET pHUC. 35.

i

IMwueBas cTOpOHA KapThbl

R oo R

3anHas cTOpOHA KapThbl

Puc. 35. Koncmpykyus kapmst Bueanoa

B onpenenenHoe MeCTO MIACTUKOBOM KapThl TOMIMHOW 0,76 MM
3aIlpECCOBaHbI JBa psijla OTPE3KOB MPOBOJIOKU Buranma. B cuuThiBa-

TCJIC IPCAYCMOTPCHBI YyBCTBUTCIILHBIC 3JICMCHTHI IJIS KAXKAOI'O psaad.
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KonnyecTBo OTpE3KOB M PaCCTOSTHUE MEXKY HUMH ONPEIEISAIOT UIECH-
TU(PUKAIMOHHBINA KO KapTOUKH. OOBIYHO UCIOJIB3YIOTCS 26-OUTOBbBIE
KOJIbI, YTO OMNPEIEISAET KOJWYECTBO OTPE3KOB IPOBOJOKH B KapTe.
NudopManiioHHass €MKOCTh Takoil KapTel omnpenensier 67 108 864
BO3MOXHBIX KOMOMHALIMA U MPAKTUYECKH CBOAMUT BEPOSITHOCTH MPHU-
oOpeTeHus ABYX KapT C OJIMHAKOBBIM HOMEpPOM K HYNIO (TeopeThye-
CKH BEpOSITHOCTh MeHbIle yeM 2-10-8). TakuMm o0pa3zoM, 3TH KapThl
OTHOCATCSI K YPOBHIO MOBBIIIEHHON YCTOMYMBOCTH MO OTHOILIECHHIO K
HECaHKIUOHUPOBAaHHBIM JAeucTBUsIM coriaacHo ['OCT P 51241 (me
Menee 107).

I pexm Buzanoa
[IpoBonoka Buranga nmpou3BOAUTCS U3 XOJOIHOOOPaOOTaHHOM
dheppOMarHuTHOM MPOBOJIOKU AUAMETPOM OKo0j0 0,2 MM Ha OCHOBE
cIjiaBa KoOalbTa, JKejie3a M BaHaaus (Bukasioi). [Iporecc xonoaHoun
00pabOTKU COCTOUT U3 OOJIHIIIOTO KOJIMYECTBA ATANOB CKPYUUBAHUS U
PACKpPYUYMBAaHHUS IIPOBOJIOKM B HANPSHKEHHOM COCTOsSIHMU. [Ipu Takou
00paboTke MakcumajabHas jaedopMaiys OyJAeT MMETh MECTO B IIO-
BEPXHOCTHOM cjioe. Kak ciencTBrue, MarHUTHBIE CBOMCTBA MPOBOIHU-
Ka OyAyT U3MEHSTHCS B 3aBUCUMOCTH OT PAacCTOSIHMSA JI0 LieHTpa. Ta-
KM 00pa3oM, 3Ta Mpoleaypa NpUBOIUT K TOMY, YTO MpOBoJioka Bu-
raHjga MMEET MarHUTOMSTKYIO CEpAIeBUHY (CTEp)KEHb) M TOBEPX-
HOCTb C BBICOKOW KOIPIUTHUBHOU cujioi (oOomiouka). IIpu Bo3meicT-
BMH Ha IIPOBOJIOKY BHEIIIHETO MPOJI0JbHOIO MAarHUTHOTO I10JIs JOCTa-
TOYHON HAIpPSHKEHHOCTH MAarHUTHOE TOJIe CTEPXKHSA OyAEeT MEPEKIIIo-
9aTh CBOIO MOJISIPHOCTH, GOPMHUPYS UMITYJIbCHI Buranma.
[Tetns ructepe3rca MPOBOJIOKH COCTOUT M3 OOJIBIIIOTO KOJIUYECT-
Ba JUCKPETHBIX IEPEXO0J0B, KOTOPHIC MPOUCXOIAT B TCUCHHE IIEpe-
KJIFOUEHUH TTOJISIPHOCTH CTEPXKHS M 000JIOUKH. DTH MEPEXObl U3BECT-
HbI Kak 3¢ ekt bapkray3eHa, CyTh KOTOPOTO 3aKJIIOYaeTCA B TOM, YTO
dbeppoMarHeTMKu, HaXoACh B MArHUTHOM TI0JI€, HAMPSKEHHOCTh KO-
TOPOT'0 U3MEHSETCS HEIPEPHIBHLIM 00pa3oM, U3MEHSIOT CBOIO HaMar-
HUYEHHOCTh JUCKPETHO.
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CymectBytoT aBa crnocoba (opmupoBanus s¢ddexra Burannaa:
CUMMETPUYHOE U aCHMMETPUYHOE MAarHUTHBIE TIEPEKITIOUCHHUS.

o [Ipun cummempuunom neEpexIOUE-
y\a“g?:““? HUW JIJI1 HAMarHWYWBaHWUS U aKTHBH3a-
oo’ I[MH MIPOBOJOKH BHUraHma MCIIONB3YIOT-
Cs MarHUTHBIC TIOJS OJMHAKOBOM Ha-
NPSHKEHHOCTH Y TTPOTHUBOIIOJIOAKHOM T10-
JSPHOCTH. OTU mOJdsA  (popMuUpyrOTCH,
HaIlpuMep, TMOCTOSHHBIMH MarHUTaMH,

CyuwuTbiBaloWwasn
ronoBka

e

Katywka

AT, YCTaHOBJICHHBIMHU Ha CTAIlMOHAPHOM TO-

Psn oTpeskos NpoBonoku J0BKe cuyuThiBarend. lIpososoku Bu-

Puc. 36. Koncmpyryus raHga IEePEMEINAIOTCS OTHOCHTEILHO
cuumoleament roioBku (puc. 36).

CHauana HaChlMalOmMEeSC MAIrHUTHOC IIOJIC IICPBOI'O MarHuTa OJ1-

HOM TOJIAPHOCTH OPUEHTUPYET MOJISIPHOCTH CTEPKHSI M OOOJIOYKH B
OJIHOM HarpaByieHuu (3tamn A, puc. 37).

Hanps>XeHHOCTb
| nonsi MarHuToB
i (xon-BO CMNOBbLIX

MonsprocTb
nons
MarHuToB

\ , Mposonoka
! ! BuwraHpa
| B | i
L I
4 ? HamarHuueHsHocTb
r

CTEpXHS MPOBONOKU

Puc. 37. Ilpoyecc hopmuposanus cuenanos

B xone nepeMmenieHust MpoOBOJIOKU K CIEIYIOIIEMY MAarHuTy Mpo-
THUBOITOJIOKHOW MOJIIPHOCTA U3MEHSETCA MOJSIPHOCTh ITPUIIOAKEHHOTO
K nmpoBoJjioke mouist. [Ipu npubnauxeHun Ko BTOPOMY MarHuTy Harps-
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KEHHOCTh BHOBB MPUJIOKEHHOTO BHEIIHETO MOJISI YBEIUYUBAETCA. ITO
MPUBOJUAT K TOMY, YTO CHAauYaJla NEPEKIIFOYAETCS MOJISIPHOCTD CTEPKHS
(atan b, puc. 37) u reHepupyeTcsi UMITYJbC HANPSHDKEHUSI B KaTYILKE
CUMTBIBATEIISI. 3aTE€M NP JaJbHEHUIIEM YBEIUYECHUU HANPSHKEHHOCTU
nosist (Mo Mepe NalbHEeWIIero MpuOIMKeHUsT KO BTOPOMY MArHHUTY)
MEPEKIII0YAETCS] TOJISIPHOCTh 000JIOUKH, TEHEPUPYS UMITYJIbC Harpsi-
YKEHUSI MEHBIICH BEJIMUYUHBI. AMIUIMTYJIa 3TOTO UMIYJIbCA 3HAYUTEb-
HO MEHbIIIe TPEIbIAYIIEro (Ha mopsiiok u Oosee). B utore MmaruutHoe
10JIE BTOPOI'0 MAarHUTA MOJHOCTBHIO HACKIIIAET MPOBOJIOKY Buransa.

[Ipy acUMMETPUYHOM pEXKUME IEPEKIFOUYCHUS MPOBOJIOKA Bu-
raHJa HAMarHWYMBAaeTCd W AKTUBU3UPYETCS MArHUTHBIMHU TMOJSIMU
IIPOTUBOMOJIOKHOW TOJIIPHOCTA W Pa3HOM HanpspKeHHOCTH. Hachi-
[AI0II€€ MAarHUTHOE T0JIE MEPBOro, 00J€e MOIIHOTO MarHUTa OJIHOU
MOJISIPHOCTU OPUEHTUPYET MOJISIPHOCTU CTEPKHSA U 000JIO0UYKH B OJJHOM
HaIpaBJICHUU. 3aTEM T0JIE BTOPOIO MarHUTa MPOTHUBOMOJIONKHOW TO-
JSIPHOCTH, HO MEHBIIECH HANPSKEHHOCTH MEPEKIIOYAET IMOJAPHOCTD
CTEpKHS (HO HE 000JIOUKH) M TeM caMbIM (POPMHUPYET UMITYJIbC Ha-
NPSOKEHUST MEHBIIEH aMIUIMTYyAbl B KaTyuike cuutTbeiBarens. [locie
ATOTO HACHIIIAIONIEE TOJIE BOCCTAHABIMBAET MPEKHIOI MOJSIPHOCTb,
OJTHOBPEMEHHO NEPEKITI0YAsk MOJIPHOCTh HAMAarHUYEHHOCTH CTEPKHS,
dhopMUPYST UMITYJIBC OOJIbIIECH aMILUTUTYIbI.

[IpakTrueckn B OOJIBIIMHCTBE CIIy4aeB MCIOJIB3YETCSA PEKUM
CUMMETPUYHOTO MEPEKIIFOYEHHUSI U3-3a MPOCTOTHI MOJI00pa MOCTOSH-
HBIX MarHUTOB.

[Ipy MarHUTHOM MEPEeKIIOYCHHH 3“
MpOBOJIOKM Buranga B KaTyIIKe CUH- s
ThIBaTEJII HABOJUTCS DJIEKTPOJIBUIKY- 2,
mas cuna (3JIC) MHAYKIUU TIPOAOJI- g
KMTEIBHOCTBIO Topsaka 10 Mke  §
(puc. 38). Ammuryna 9J1C unayKIIMu ® 0 10 20 30 t Mkc
KaTyIIKKM MOXET COCTaBJATh OT 2 J0 Puc. 38. Hunynse IJC
8 B B 3aBUCHMOCTH OT KOHCTPYKII UK Kamywixu cyumuvléamers
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CUMTBHIBAIOLIEH TOJIOBKM M COIIPOTUBIICHUS HArpy3ku. BaxxHo orme-
TUTH, YTO aMIunTyAa DJIC MHAYKINU HE 3aBUCHUT OT HANPSIKEHHOCTH
(ecu ero 3HayeHUe OOJIbIIE HAMPSKEHHOCTH HACBILIEHUS) U TOJSIp-
HOCTH NPOJIOJIBHOIO MAarHUTHOTO TOJIA. 3a30P ME¥XKJy TOJIOBKOW CUH-
THIBATEJS M IPOBOJIOKaMU Buranza, Kak mpaBuiio, HE MPEBbIIACT 1,3 MM.

CunrtsiBaTENM MOTYT UMETh U MHBIE BAPUAHTHI CBOETO HMCIOJIHE-
HUsg. B apyroMm BapumaHTe€ KOHCTPYKIIMM HCHOJIB3YETCS OJIHA CUMTHI-
BaoIIasl ToJIOBKa AJisI OOOMX PSIIOB OTPE3KOB MPOBOJIOKHU (C OJHUM
MAarHuTOM M KaTYyIIKON Ha KaXAbIA PsiA) U OJHUM OOIIUM HaChIIIAI0-
MM MAarHUTOM, PAacCIOJIOKEHHBIM BOJIM3U T'OJOBKH M UMEIOIIUM IIO-
JSIPHOCTH, MPOTUBOIOJIOKHYIO MarHuTam rojoBku. OO MarHuT
YCTaHABJIMBAETCS TaK, YTOOBI MOJIIPU30BATH ONPEACICHHBIM 00pa3oM
BCE OTPE3KHU MPOBOJIOKU 0 UX MPOXOKIAEHHUS NEPEL TOTOBKOM.

Oonacmu npumenenus

Ha ocHoBe >¢dexra Buranma kpome CKVY][ paboTatoT HEKOTO-
pbIE THUITBI U3MEPUTENIEH PacXoja ra3oB, KUIAKOCTEH, TATYMKOB CKO-
pPOCTH, U3MEPUTENCH MOJIOKEHUS U APYrHe, B TOM YHUCIE NATYUKH,
NPUMEHSIEMbIE B CUCTEMAX YNPABJICHUS MAIIMHAMHA U MEXAHU3MaMH.
Dddext Buranaa Haomrogaercs npu temieparype ot —80 go +260 °C.
Jnana3oH pabouux TeMmeparyp KOHKPETHOTO THMAa YCTPOMCTBA OIl-
penenseTcsi CBOMCTBaMU UCIOIb3YEMbIX 3JIEMEHTOB U HE 3aBUCHUT OT
CBOMCTB IpOBOJIOKM Buranma. I[Ipu COOTBETCTBYIOIIEN KOHCTPYKIIMHU
TOJIOBKU U PACTIONONKEHUHN KATYIIKH OTHOCUTEIBHO MAarHUTOB MOKHO
JOTIOJIHUTENbHO KOHTPOJIMPOBATh HAMNPABJICHUE NEPEMEIICHUS MPO-
BOJIOK Buranja mytem ananusa nojsipHOCTH UMIYJIbcOB Buranpa.

K mpeumytiecTBam ycTpoicTB Ha ocHOBe 3(dekTa Buranma tak-
K€ MOKHO OTHECTH CJIEAYIOIINE:

e OTCyTCTBHE BHEHIHETO UCTOYHUKA MUTAHHS U JABYXIPOBOJIHOE
MOJKIIFOYEHNE CUUTHIBAIOIIEH TOJIOBKH.

e Crnoco0 CUMUTHIBAHUSI, KOTOPHIM UCKIIOYACT MEXaHUUECKUN U3-
HOC JIeTaJIEV CUUTHIBAIOIIEN T'OJIOBKHU.
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e Bricokas TexHHUECKas HAAEKHOCTD, ONpeaesieMas IpOCTOTON
KOHCTPYKIIMKA KApT U CUUTHIBATEIICH.

e BpIiCOKass yCTOMYMBOCTHh KapT K BHEIIHUM BO3JICMCTBUSIM, B
TOM YHCJI€ DJIEKTPUUYECKUM U MAarHUTHBIM. [[1s1 TOro 4TOOBI MCHOp-
TUTh KapTy, €€ HAJI0 MEXaHUYECKHU Pa3PyIIUTh.

e HeBO3MOKHOCTB MOJJIENIKM KapT BHE 3aBOJICKUX YCIIOBUH, IIPU
HEJIOCTYITHOCTH HEOO0X0AMMON MH(OPMAIIMU O TEXHOJIOTUM W3TOTOB-
JIEHUSI TIPOBOJIOKU U HCIOJIb3YEMBIX MaTepuanax, a TaKKe HE3HAHUU
MOCJIEIOBATEIIBHOCTH PACIIOI0KEHHS OTPE3KOB MTPOBOJIOKHU.

Xapaxkmepucmuku unmepdgeiica

[Ipu 60JIBIIIOM KOJIMYECTBE MPOU3BOAUTENCH NACHTU(UKATOPOB U
CUMTBIBATEINICH, UCHOJIB3YIOMMUX PA3IUYHbIE (PU3MUECKUE MPUHIUIIBI
NEUCTBUSA, BECbMA BaXKHBIM CTAaHOBUTCS BONPOC COBMECTUMOCTH 3THUX
ycrpoiictB. ITockonbky B 80-x IT. mogasistoiiee 0oabimmHcTBO CKVY /I
UCIIOJIb30BAJIM CUUTHIBaTEIM Buranna, To unrepdeiic mana nepenayu
JAHHBIX OT CUUTHIBATENS K KOHTposuiepy (MHTepderic Buranma) cran
«zie-(hakToy» cTaHmapTOM Cpedau MpOU3BOAUTENEH KOHTposuiepoB. Ha
CETOJIHSIIHUN JIEHb MPAKTUYECKU BCE COBPEMEHHBIE KOHTPOJUIEPHI U
CUMTBHIBATENIM, B TOM YHCIIE MAarHUTHBIX W NPOKCHUMHUTH-KApT, MOJ-
nepxuBator uHtepdeiic Buranma. MnaTtepdeiic omnpeaenser coBmec-
TUMOCTh Pa3JIUYHBIX YCTPOMCTB MO DJICKTPUUYECKUM IapameTpaM U
dbopmaty npencraBieHuss AaHHBIX. OH HCIOJIB3YET JBE CUTHAIbHBIC
JUHUM, TI0 OJHOM M3 KOTOPBIX MEPENAIOTCS WMIYJIbChl, COOTBETCT-
Byromue «0» ABOMYHOrO KOJA TaHHBIX, a MO Apyromy — «1». Cuursl-
BaTeJIb COJACPKUT CXEMY, IIPEOOPA3YIONIYIO IJIEKTPUUECKUE TTapaMeT-
pbl uHTEpdeiica u hopmaT IPeACTaBICHUS JAHHBIX OT CYUTHIBAIOIIIEC-
ro dJieMeHTa (MarHUTHOW TOJIOBKM CUMTBIBATENS, CXEMbl O€CKOHTAKT-
HOT'O CUMUTBHIBAHHUS U T. I.) B COOTBETCTBYIOIIME MapaMeTpbl UHTEP-
deiica Burannma. [{ns coryiacoBaHusi CKOPOCTH MOCTYIUICHUS UH(OP-
Mallii OT CUMTHIBAIOLIETO 3JIEMEHTa CO CKOPOCThIO Tpuema uHdOop-
MallMu KOHTPOJUIEPOM HCHoib3yeTrcs: 0ydep. CKopocTh, ¢ KOTOPOM

JAaHHBIE TIEpEaloTCsl Ha KOHTPOJUIep, (PUKCUpPOBAHA M HE 3aBUCUT OT
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CKOPOCTH TIPEABSIBICHUSA KapT U OBICTPOJCHUCTBUS AJIEKTPOHHOMN CXe-
MBI CUMTHIBATENsA. B HOpMaabHOM COCTOSIHMM Ha OOEUX CUTHAJIBHBIX
TUHUAX uHTepderica yaepKuBaeTcs moTeHuan +5 B oTHocuTenbHO
oOmiero nposoja. [Ipu nepenave OuTa JaHHBIX CUTHAJIbHAS JIMHUS CO-
eauHsieTca ¢ obmumM npoBosioM (roteHnuan 0 B). YpoBHU curHanos
COOTBETCTBYIOT JOTUYECKUM ypoBHAM TTJI. TunudyHas JIMTEIBHOCTD
umnyibca — 20 — 100 Mkc, a uHTEepBana Mexay umnysibcamu — 0,2 —
200 Mc. TouyHble 3HAYEHHUS UTUTEIBHOCTEN MOTYT OTJINYATHCA B 3aBU-
CUMOCTH OT TMPOW3BOJUTEINA CUMThIBaTeNA. [lakeThl TaHHBIX OT pas-
JIMYHBIX KapT OTACNSAIOTCS IPYT OT Ipyra BPEMEHHBIMUA HUHTEpPBaJIaMHU
nopsizka S00 mc.

Ha puc. 39 nokazana BpemMeHHas [1uarpaMma Ha BbIXO/JI€ CUMThIBA-
Tenst nmpu nepeaade AeondHoro urcia «01101». Kaxasiid uMITysibe cooT-
BETCTBYET M3MEHEHUIO JIOTUYECKUX YPOBHEW HarpsbkeHus ¢ S 110 0 B.

Uupopmaums:

0 0
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Puc. 39. Bpemennas ouacpamma umnynibcos
Ha 8vbIX00e cuumvleamens

dopMar NpeaCcTaBICHUs TaHHBIX OMPEETAETCS OOIMIMM YHCIOM
3alMCAaHHBIX Ha KapTe OUT MH(OpPMAIIMU U UX PACHPENICTICHUEM IO
rpymnmnam (mojsiM) gaHHbix. OAuMH U3 HanboJee pacpoCTPAHEHHBIX —
26-0utHbiil uaTepdeiic Buranga. CooTBETCTBEHHO, ITPU 3TOM Ha Kap-
T€ 3amrucaHo 26 OUT HH(POPMAIIUH.

26-OutHbIil opmat kapT Buranma Obu1 pazpaboTaH CpaBHUTEIb-
HO JaBHO. B HacTosi111ee BpeMs OH sIBJsieTCA HauboJiee Moy ipHbIM U
NOAACPKUBACTCS MOAABISIONIUM OOJBIIMHCTBOM KOHTPOJUJIEPOB pas-
JUYHBIX (GUpM-ipousBoauTesei. JlaHHbIH (QopmaT SBISETCS OTKPHI-
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THIM, T. €. JIF00asi KOMIaHUS MOXKET 3aKa3aTh Y MPOU3BOJAUTEINS KapThl
C JIIOOBIM CUCTEMHBIM KOJIOM U HOMEPOM. B CBSI3M C 3THUM CyIIECTBYET
MOTEHI[MaIbHAs BO3MOXHOCTh JTyOJMpPOBAaHUS HOMEpPOB KapT M He-
CaHKIMOHUPOBAHHOTO JOCTyHa Ha OOBEKT. J[Ji1 UCKIIOUEHHS BO3-
MOYXHOCTH MOBTOPEHUS HOMEPOB KapT MHOTHE MPOU3BOIUTENIH KAPT U
CUMTBIBATENIEW pazpaboTaii CBOM COOCTBEHHBIE (hOpMaThI, COJEpKa-
e 0oJbplee KOJUYecTBO OUT AaHHBIX. [Ipon3BoauTenu Takux KapT
MOTYT NPAaKTHYECKU TapaHTUPOBATh, YTO KaXKJas KapTa UMEET YHH-
KaJIbHBIM HOMEp. PaccMoTpuM popmatsl Ha ipumepe kKommanuu HID —
OJIHOTO U3 BEIYUIUX MPOU3BOJUTENECH OCCKOHTAKTHBIX KAPT U CUUTHI-
Bareneil. Komnanus npejaraer ciienyromue cTanaapTHbie (popmMathl
KapT, COBMECTUMBIE CO BCEMU TUIIAMU MTPOU3BOAUMBIX CUUTHIBATEIICH:
26-pa3psaublil hopMmar;

37-pazpsausiii hopmat HID;

dopmat Corporate 1000 (35 6ur);

dbopmat Long (10 84 6uT).

Kpome nux HID mnipejaraer crienuaibHbie (hOpMaThI ISl POU3-
BOJIUTEJIEN CUCTEM KOHTpOJIsl JocTyma. Tak, Hampumep, JJisi KOMIIa-
Huu Northern Computers BbIITyCKarOTCs 34-pa3psiiHbie KapThl. Ilo-
MHUMO CUCTEMHOI'0 KOJia, HOMepa KapThl U OUTOB KOHTPOJISI YETHOCTH,
Ha KapTe MOXET OBbITh 3allMCaH Tak)Ke HOMEDP BBIMTyCKa KapThl (issue

code).

Maznummnuoie kapmol

MaruutHasi KapTa MpeCTaBiIsieT COOOW IUIACTUKOBYIO KapTy
CTaHJAPTHBIX Pa3MEPOB
C HAHECCHHOM Ha Hee
MariuTHOM  MOJIOCOM.
Ha marnuTHOM 1mojioce — Maruuthas
nonoca
MOTYT HaxOIUTbCS OT
OZHOM JIO TPEX JTIOPOXKEK
3anucu (puc. 40), npu-
YeM MOJIOKEHHUE J0Po-

Puc. 40. Pazmewenue oopoocex
HA MA2HUMHOU NOJIOCe Kapmbl
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KEK, UX MHUPUHA U TIIyOHMHA 3aMMCU PETIaMEHTUPYIOTCS CTaHIapTaMu
ANSI (American National Standards Institute) u ISO (International
Standard Organization).

Lopoorcka 1 vcnionb3yercs A 3allMCU U XpaHEHUs HUGPOBOM U
CUMBOJIbHOM WH(opManmu. OHa TpUMEHsAETCS B Cilydyae, Korja Ha
KapTe TpeOyercs XpaHUTh MH(GOpPMaALMIO 00 MMEHU U (pamMuiIuu ee
Biazenbia. CTaHgapT Ha 3alUCh TAHHBIX HA 3Ty JOPOXKKY ObLT pa3pa-
0oran MexayHapoJHOW accolualMeld BO3AYLIHOIO TPaHCIOpTa
(IATA — International Air Transportation Association), KOTOpas HC-
MOJIb30Bajia MJIACTUKOBBIE KApThl JJis OpOHUPOBAHUS aBUaOUIETOB. B
O0aHKOBCKHMX KapTax Ha ATOW JOPOXKKE OOBIYHO XpaHsTCsA uMs U da-
MUJIUST BIAJIEbIIa, HOMEP KapThl U CPOK JAchCTBUS. [[aHHBIE 3aMKChI-
BAIOTCSI C IUIOTHOCTHIO 3amucu 210 6ut Ha groiim (BPI), KaxX bl CUM-
BOJI KojaupyeTcst 7 outamu. Bcero Ha 3Ty HOPOKKY MOKHO 3amucaTh
110 79 CUMBOJIOB.

dopMar 3alrcu Ha 0opodicKy 2 CTaHJIApTHU30BaH AMEPUKaHCKOM
O0ankoBckoM accoumaruent (ABA — American Banking Association) u
MpeyCMaTPUBAET 3alUCh IU(PPOBBIX JAHHBIX C IUIOTHOCTHIO 75 BPI.
Ha noposkke pasmemaercss 10 39 cUMBOJIOB, JJiI KOAUPOBAHUS Kax-
JIOTO UCTOJIb3yeTca 5 OuT. B OaHKOBCKMX KapTax Ha ATON JOPOKKE
TaK)Xe OOBIYHO XPAHSATCS HOMEP KapThl U CPOK €€ ICUCTBUA.

Jlopooicka 3 MCTIONB3YETCSl KpallHEe PEJKO, B OCHOBHOM JIJIsl TIPHU-
MEHEHHM, CBA3AHHBIX C MOCTOSHHOM Tepe3anuchio MHOpMaluu Ha
kapre. [udposbie nanubie jguuHON a0 107 OUT 3amuCHIBAIOTCS C
10THOCTRIO 210 BPI (5 OuT HA CHMBOII).

Crangapt ANSI onpenensier popmat 3anvcu nHPopmanuu Ha J10-
poxKy. JlJisi mpuMepa paccMOTpUM 3aluch Ha JOPOXKKY 2. B Hauane
MOJIOCKl HAXOAUTCS MOCJEAOBATEIbHOCTh U3 HYJICW, UCIOIb3yemas
IUTsl KanmuOpoBKkU cuuthiBarelns. [lepBoe 3HaueHue «1» sBisiercs mnep-
BbIM OMTOM JAaHHBIX. DTOT MEPBbIM OUT BXOJUT B CTAPTOBYIO METKY
(mpeamMOyiy), MPeacTaBIAIONIYyI0 COOOW IMIECTHAIIIATEPUYHOE 3HAUe-
Hue «By» (mocinenoBarenbHOCTh OUT «1011»). 3a 3TOI METKOM cieayeT
uH(OpMalIMOHHAST YacTh, KOTOpasi MOXKET UMETh JJIUHY A0 37 aecs-
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THYHBIX CUMBOJIOB. KaKIbIi CHMBOJI COCTOUT M3 4 OUT JaHHBIX U OJI-
HOTro OWTa KOHTPOJISI HEUETHOCTH B mpejenax cuMBosia. Ilocie uH-
dhopMaIMOHHON YacTH HJIET 3aBepIaroIias MeTKa, MPeICTaBIISIoIas
co00i mIecTHAAATUPUYHOE «F» (MmocienoBaTebHOCTh OUT «1111»).
3aBepIaeT KOJAOBYIO MOCBUIKY OMT KOHTPOJS YeTHOCTH. PaccMoTpuMm
npuMep 3anucu UHPoOpMalMu Ha MarHuTHoil mojoce. Ilycth mocne-
JIOBATEJIBbHOCTh JBOWYHBIX CUMBOJIOB, 3alIMCAHHBIX HAa KapTe, COJEp-
*KuT 10 IecATUIHBIX CUMBOJIOB:

14010010000001010011011011100111100010000001011100100111111100001

Kaxaplii cMMBOJI KOJAMpPYETCs 5 OUTamMu, U3 KOTOPBIX 4 SIBIISIIOTCS
MH()OPMALIMOHHBIMHU, A MATBIA CITY>KUT JJI1 KOHTPOJISI YeTHOCTH:

11010 01000 00010 10011 01101 11001 11100 01000 00010 11100 10011 11111 00001

[Tocne neneHust KOAOBOM MOCHIIKH Ha OJIOKH 10 5 OUT OCYIIIECTB-
asieTcst npeoOpazoBaHre UHGOpPMALMKM B JiecITUYHBIN ¢dopmar. U3
KaXJI0ro OJoKa ymaiseTcs
OUT KOHTPOJISI UYETHOCTHU 1701
«Y», a mnepBoie 4 Owuta
MIePECTaBIAIOTCA B 00Opat- [1011] [0010] [1000] [1001] ...
HOM Tmopsanake (puc. 41). LB LD L8 L
[TonydyeHHbsle OJIOKK TMpe-
00pa3yloTcs B JECATHYHYIO
dhopmy.

3anuce uHGOpPMAIMA HA MAarHUTHYIO TOJIOCY OCYILIECTBIISIETCS C
MTOMOIIbIO YCTPOMCTBA 3aITMUCH MAarHUTHBIX KapT (B aHTJIOS3BIYHOMN JIH-
TepaType BCTPEUAETCsl TEPMUH encode). MaruuTHas rojloBKa COCTOUT
U3 cepjeuHuKa ¢ oOMOTKOM. B cepaeyHuke muMeeTcs: 3a30p MIMPUHOU
0,1 — 10 mxm. Ilpu nporexkanuu yepe3 0OMOTKY TOKa 3allucH B obJac-
TH 3a30pa BO3HUKAET MAarHUTHOE TI0JIE PACCESHUS, KOTOPOE BO3IEHCT-
BYET Ha MPUJIETAIONIYIO K TOJIOBKE 00J1acTh pab0Yero cjaosi MarHUTHOM
noyiockl KapThl. [lone 3ammicu depe3 OmpeAciieHHBbIC MPOMEXKYTKH
BPEMEHM M3MEHSAET CBOE HaIlpaBJIEHHE Ha MPOTHUBOMOJIOXHOE. B pe-
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3yJIbTaTe IO JICHCTBUEM IOJISI PACCESIHUS MarHUTHOW TOJIOBKH MPO-
UCXOAST HaMarHWYMBaHUE W TMEpEMarHUYMBaHUE OTMEJIbHBIX Yy4acT-
KOB JIBWKYIIIETOCS MarHUTHOTO Hocutelss. IIpu mepuoguyeckoM u3-
MEHCHUHW HAIpaBJICHUS MOJIS 3alUMCU B pab0O4YeM CJI0€ HOCUTENs BO3-
HUKAET IEMOYKa YePEAYIOIIMNXCS YYaCTKOB C MPOTUBOIIOJOKHBIM Ha-
MpaBJICHUEM HAMarHUMYEHHOCTHU, KOTOPBIE COMPHUKACAIOTCS JPYr C
JIPyrOM OJTHOMMEHHBIMHU Totocamu. [IluprHa Kakaoro ydacTka Mnpu
IJIOTHOCTHU 3amucu 75 OmT Ha mroviM coctaBisgeT 0,338 mm. Ecau B
npeJeaax OJIHOr0 Y4acTKa HalpaBJIE€HWE HAMAarHUYEHHOCTH U3MEHSET-
Csl OJTUH pa3, 3TO COOTBETCTBYET ABOMYHOMY «O», a ecnu JiBa pa3a —
«1». Ha puc. 42 noka3zaHo pacrpeaeieHue Moasipru3aldid MarHuTHOTO
TI0JIs1 Ha JOPOXKKE, COOTBETCTBYIOIIEE ABOUUHOM cTpoke «000101010x.

0,338 mm
— -t
i | |
I I I
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| | |
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! ! !
o o o 1 o {1 0o 1 0

Puc. 42. Ilonapuzayus macHumuo20 nos Ha 00POIHCKe

OCHOBHBIC JIOCTOMHCTBA YCTPOMCTB UACHTU(PUKAIIMHA HA KapTax C
MarHuTHOM MOJOCOM:

® HEBBICOKAs CTOMMOCTH KapT;

® BO3MO’KHOCTh M3MEHEHHS KOJia Ha KapTe B IMPOIECCE IKCILTya-
TalMU C MIOMOIIBI0 YCTPOMCTBA 3AITUCH.

OcHOBHBIE HEJIOCTATKU:

® HEBBICOKAA 3aIMUIIECHHOCTh KapT OT MOJICIIKY;

® KOHTAaKTHBIM CMOCOO CUYMTHIBaHMUS, HE BCerja YJIOOHBIM, Ha-
MIPUMEDP JJISI KOHTPOJIS ABUKYIIETOCS aBTOTPAHCIIOPTA;

® HEBBICOKAs IPOIYCKHAsS CIIOCOOHOCTh CUUTHIBATENICH;
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® MAarHWTHBIE TOJIOBKH CO BPEMEHEM MOTYT 3aCOPATHCSA U CMEILATHCS;

® KapThl TPEOYIOT OEPEKHOI0 XPaHEHUs, MOCKOJbKY MarHUTHAs
M0JI0Ca HA KApTE€ YYBCTBUTEJIbHA K BO3JACHUCTBUIO AJICKTPOMATHUTHBIX
TIOJIEH, @ TAK)KE MEXAHUYECKUM BO3JICHCTBUSIM.

Hcnonp30BaHue KapT ¢ MarHUTHOM II0JIOCOM B COBPEMEHHBIX
cHUCTeMaX KOHTPOJIS U YIPABICHUS JOCTYIIOM MOXET OBITh II€7€C000-
pa3HBIM B Cilyyae, KOrja HYHO OOeCneYUTh MUHUMAJIbHYIO CTOM-
MOCTbh KapT, HallpuMep, B aBTOMAaTU3UPOBAHHBIX MAapKOBKAaX, B Kaye-
CTBE IMPOITYCKOB B METPO, Ha BBICTABKAX U T. M. B OCTalbHBIX Ciaydasx
M3-3a YKa3aHHBIX HEJOCTATKOB KapThl C MAarHUTHOW MOJIOCOM HCIIOJIb-
3YIOTCSI CPABHUTENIBHO peako. CTOMMOCTh CUMTHIBATENIEH KapT C Mar-
HUTHOW TTOJIOCOW B HACTOSIIIEE BPEMS COMOCTABUMA C MPOCTHIMU MO-
JEIIIMU CUUTBHIBATENIEN MPOKCUMUTH-KAPT.

3.5. BeCKOHTaKTHbIE CMAapPT-KAPThI

beckoHTakTHBIE CMapT-KapThl COBMEIIAIOT B C€OE JOCTOMHCTBA
OCCKOHTAKTHBIX MPOKCUMHUTH- U CMapT-KapT. 3aluch W UYTEHUE WH-
dbopMali ¢ MUKPOCXEMBI KapThl OCYIIECTBISIETCS O€CKOHTAKTHBIM
CIIOCOOOM, aHAJOTUYHBIM HCIOIb3YEMOMY B MPOKCUMHUTH-KapTaXx.
Tak ke, Kak U MPOKCUMUTHU-KAPTHI, OECKOHTAKTHBIE CMapT-KaPTHI SIB-
JISIFOTCS IACCUBHBIMU YCTPOMCTBAMMU, T. €. HE UMEIOT BCTPOEHHOI'O HC-
TOYHUKA TUTaHUi. [luTaHue MHUKpPOCXEMBI KapThl MpPU OOMEHE WH-
dbopmarueld co CUMTHIBATENIEM MPOUCXOJUT 3a CUET MEPEMEHHOIO
3JIEKTPOMArHUTHOTO MOJIsl, FEHEPUPYEMOT0 CUUThIBaTesieM (puc. 43).

MuKkpocxema ¥ aHTeRHS
Awvanazona 13,56 My

T~ MarsuThas nonoca
I (AonorHnTeNbHO)

, MUKPOCXEMA M BHTEHHE
l"“‘-‘\-.— o * -
Nl 4 jl Ananasona 125 kfiy

Puc. 43. Kombunupoeannas 6eckonmaxmmuas cmapm-xapma
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[lepBoHauaIbHO OECKOHTAKTHBIE CMAapT-KapThl pa3padaThIBAIMCh
JUISl UCTIOJIb30BAHUS B IJIATEKHBIX CUCTEMax (HampuMmep JJisl OTUIaThl
poe3/la B TPAHCIIOPTE), a 3aT€M MOJYYWIIM PACIpPOCTPAHCHUE U B
cUCTeMax KOHTPOJs W ympaBiieHHs TocTynoM. B HacTosiee Bpems
HauOoOJIbIlIEE  PACIPOCTPAHEHHUE TMOJYYMJIM KapThl CTaHIapTOB
MIFARE dupmul Philips Electronics n iClass dupmbl HID.

PaccMoTpyuM NpUHIMIO JEUCTBUS W OCHOBHBIE XapaKTEPUCTUKU
KapT u cunthbiBateneid MIFARE. Pabouas yacToTa MOCJI€IHUX COCTaB-
aset 13,65 MI'u, npu 3ToM MakCUMalibHas TAIbHOCTh CUYUTHIBAHUS —
ok0y10 10 cM. CkopocTh 0OMEHA JaHHBIMU MEXK]y KapTOW U CUMTHIBA-
teneM — 106 k6ut/c. duzndeckuii IpUHIIMIT 0OMeHa nH(popMaIen co
CUMTBHIBATENIEM aHAJIOTMYEH MPOKCUMUTH-KAPTaM, HCIOJIb3YIOIIUM
nuanazoH 4dactotr 13,56 MI'n. OcHOBHOE OTiIMYKE OT MPOKCUMHUTH-
KapT COCTOUT B OOBbEME MaMATH KapThl, CIIOCOOE XpaHeHus: nH(popma-
MM U OpraHM3allid ceaHca CBA3U CO cuMThiBaTesneMm. Kapra Moxer
nepeMeniaTbCsa B MOJE JACHCTBUS aHTEHHBI CUMTHIBATENsl 0€3 MpephI-
BaHMs ceaHCa OOMEHA JaHHBIMU.

dnekmponHnvle madiemKu

DNeKTpOHHBIE TAONETKU (fouch memory) MONYUYUIA JOCTATOYHO
HIMPOKOE paclpoCTpaHeHUe Oyiarogaps CBoe mpocToTe (a ciejoBa-
TEJIbHO, W JICIICBU3HE) U HAJIC)KHOCTU, CTOMKOCTH K MEXaHWYECKUM
BO3/cicTBUSIM. BriepBrie Takue uaeHTU(PUKATOPHI OBLIN pa3pabOTaHbI
komnanueut Dallas Semiconductor.

KOHCTpYKTUBHO 3JIeKTpOHHas TabieTrka (puc. 44) mpeacraBisieT
co00l METaNTMYECKUIN KOPITYC HUIUHApUUEecKoi opmbl. OiHA YacTh —
TOpLIEBasi — OTJEJICHAa OT OCHOBHOM 4YacTW KoOpItyca H30JsiTopoM. Ta-
KUM 00pa3oM, UMEIOTCS JIB€ U30JIMPOBAHHBIE TOKOMPOBOISIINE YACTH,
oOpa3ylolue napy U3 CUTHAJIBHOM U 00IIeH JIMHUU.

CuursiBaTens (puc. 45) DOMKEH UMETh T'HE3/10, COOTBETCTBYIO-
niee IeKTpoHHOM Tabserke. [Ipu sTomM cama TabjeTka U THE3J0 CUU-
ThIBATENsl JOJDKHBI UMETh Takyi (opMmy, KOTopas MPaKTHYECKU HC-
KJIFOYAET KOPOTKOE 3aMbIKaHHE.
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Cama TabyieTka 0OBIYHO KPEMHTCS HAa HEKOTOPOM JIepIKaTelie, Io-
3BOJIAIOIIEM YIPOCTUTHh MPOIECC MoJib30oBaHus (yaoOHee aepKaTh B
PYKE) U KPEMUTh JIEKTPOHHYIO TaOJETKY, HAIIPUMEP Ha CBSI3KE KIIIO-
yeil. BHyTpu KopItyca pacrnojiaraeTcs JIeKTPOHHAs 9acTh CXEMBbI, KO-
TOpasi MOKET BKJIIOYATh B c€0s1 B 3aBUCUMOCTHU OT MOJU(PUKAIINHN BCE
VTN 9aCTh HIKETIEPEUMCIICHHBIX OCHOBHBIX JIEMEHTOB:

e [locTosiHHOE 3anomuHaroiiee ycrpoiictso (I13Y), nanHsie B Ko-
TOPOE 3aMUCHIBAIOTCS TIPU U3TOTOBJICHUU M HE MOTYT OBITh U3MEHEHBI
B MIPOIIECCE IKCILTyaTallUH.

e DHEProHE3aBUCUMOE TMEPErnporpaMMUPyEMOE 3alIOMUHAIOIIEE
yctpoiictso (ITI3Y).

e bydepHas mamsaTh I 3alUTHI OT BO3MOXKHOTO HApYyIICHUS
KOHTaKTa BO BpeMs MPOIecca 3aMCH/CUUTHIBAHUS.

e Nurtepdeiic m1s npueMa u nepegadu nHGopMamuu ¢ QPyHKIHs-
MU KOHTPOJIS IIEJIOCTHOCTU JIAHHBIX.

e Cxema CHHXpOHHU3AIIUU 1 YacChl.

e Bcrpoennsiit uctounuk nuranus A [II3Y.

Puc. 44. Snexmponnas Puc. 45. Cuumvieamens
mabnemka

B 3aBUCHMOCTH OT THMA YCTPOMCTBA YaCTh 3JIEMEHTOB MOXKET OT-
cyTcTBoBarh, HanpuMmep [III3Y wim cxemMa CMHXpPOHU3AIMU U YaCHhl.
O6beM mamsatu coctaBisieT 00braHO OT 64 OmT (I13Y) mo mecsarkos
KWJIOOUT.
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Kectkux TpeboBaHU K rabapuTaM TaKuxX yCTPOWCTB HE MPEIb-
SIBJISICTCS, TIOATOMY M CYIIECTBEHHBIX TEXHOJOTHYECKHUX CJIOKHOCTEH
C peanu3anueld COOTBETCTBYIONICH CXEMOTEXHUKHU MPAKTUUECKHU HET.

[luTtaHue >J€KTPOHHOW YacCTH OCYIIECTBIISIETCS OT CUMTHIBATEIIS
IIpU IPUKOCHOBEHHMH K HeMy. TakuM o0pa3omM, HeoOs3aTeIbHO UMETh
OCHOBHOM BCTPOEHHBI MCTOYHUK MUTAHUS B CaMOM HACHTU(UKATO-
pe. OgHako cieayeT yYUThIBaThb BO3MOKHOCTh HECTAOMIBHOTO KOH-
TakTa Mpu padore. ITUM, B YACTHOCTU, U OOyCJIOBJIEHA HEOOXOJIHU-
MOCTh B Oy(pepHoi mamsiTu 115 uaeHTugukaropon, umeronux 1113V,
3anoMHUHAIOIMNE YCTPOUCTBA JOJDKHBI UMETh 3aIUTy OT HECaHKIIHO-
HUpOBaHHOTO Aoctyna. [locmenHsst 00bIYHO peaau3yeTcsl ¢ MOMOIIBIO
KIJIFOYEH.

[TockonpKy Kak JjIsi MUTaHUSA, TaK U JIsi oOMeHa mHbopMaluen
MOTYT HCIIOJIb30BaThCS TOJIBKO J[Ba KOHTaKTa, HEOOXOAUMO paszjiese-
HU€ TIOCTOSTHHOrO (MUTaHWE) U mepeMeHHOro (uHdopmalus) TOKOB,
YTO JIOCTaTOYHO MPOCTO peann3yercs TexHudecku. Hampumep amriu-
TYJHOU MOJYJISIIMEeN Toka moTpedsieHusa. Takum oOpa3om, MUTAHHUE,
IpUEM M Tepelava JaHHBIX OCYIIECTBIISETCS MO OJHOU Mape MpOBO/I-
HUKOB.

[lepenava unu mpuemM UHPOPMAITUU OCYIIECTBISETCS B TOJIYIYTI-
JEKCHOM pexuMme. BzaumopaeicTBue OpraHu3oBaHO IO MPHUHIIUAITY
«BEIAOMBIN-BE YU, TIPH 3TOM BEAYIIUM SIBJISICTCS CYUTHIBATEb.

MeTtamMuecKkuil KOpITyC, a CJIeA0BATEIbHO, U BBICOKAsT MEXaHM-
YecKasi MMPOYHOCTh, OTCYTCTBUE MCTOYHHMKA MUTAHUS OOYCIOBIUBAIOT
IIMPOKOE MMPUMEHEHHUE TaKUX UJICHTHU(UKATOPOB Ha MPAKTUKE, B TEp-
BYI0O O4Yepe/lb — B MAacCOBBIX CHCTE€Max, HalpuMep B JOMO(OHHBIX
CUCTEMax UICHTU(DUKAIIIH.

Cmapm-kapmol

KoHTakTHBIE CMapT-KapThl, TaK K€ KaK U JJIEKTPOHHBIC TaOJIETKH,
MOJYYUIM BEChbMa IIUPOKOE IpUMEHEHHE. KOHCTPYKTHMBHO Takou
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uaeHTuuKaTop (puc. 46) BHINOJIHEH B BUAC TUIACTUKOBON KapThl, Ha
KOTOPOM 3aKperieHa MUKPOCXeMa C HECKOJbKUMU (0O0bIYHO 6 — §)
KOHTakTamu (puc. 47).

Puc. 46. Konmaxmmnas Puc. 47. Konmaxmul
cmapm-kapma MUKPOCXEMbL

DTO IMACCHUBHOE YCTPOMCTBO, HE MMEIOIIEE BCTPOCHHOIO HMCTOY-
HUKa nuTaHud. OTiIW4Yre OT PACCMOTPEHHOTO BBIIIE CiIy4asi COCTOMT,
MPEXKIE BCETO, B HAUIMYNM HECKOJbKUX KOHTAaKTOB, a 3HAYWT, B BO3-
MOHOCTHU 3aIlUThIBaTh MUKPOCXEMY, TI€pe/aBaTh JaHHbIC W MPUHHU-
MaTh UX MO pa3feiabHbIM KaHanmaMm. COOTBETCTBEHHO, U CKOPOCTH 00-
MeHa OyJIeT BbIllIe, ¥ ynpoluaercsd uarepdeiicHas yactb naeHTU(UKa-
Topa. B Takux upeHTudrKaToOpax JOCTATOUYHO MPOCTO peaanu30BaTh HE
TOJIBKO JIBYXCTOPOHHHMI 00MeH uH(pOopMalnuen, HO U Nepe3anuch JaH-
HBIX, K IPUMEPY CHUCHIBAHUE CO CUETA JICHEKHBIX CPEACTB MO MEpE
UX pacxoJ0BaHUsI.

TexHomornueckue TpeOOBaHUS K pa3Mepy MHUKPOCXEMbI 371€Ch
BBIIIE — OHA JIOJKHA OBITh 1OCTaTOYHO IJIOCKOM, HE HAMHOIO MPEBBI-
IaTh TOJIIMHY COOCTBEHHO IJIACTUKOBOM KapThl. Kpome Toro, J0JIK-
HbI OBITH 0OJIE€ JKECTKHE TPEOOBaHUSI K MaTepually MOKPHITUS KOH-
TakTOB. CUUTHIBATENh JOJKEH UMETh TPYIITY CKOJB3SIIUX KOHTaK-
TOB, COOTBETCTBYIOIIYIO MO PACIIONIOKEHUIO KOHTAKTaM KapThl.
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MOXHO BBIJIETUTh HECKOJIBKO TUITHMYHBIX PA3HOBUIHOCTEN CMapT-
KapT, KOTOpBIE OMPEAENISAIOTCS MPEeXIe BCEro (yHKIMOHAIbHBIMU
BO3MOKHOCTSIMU U CTPYKTYPOU MaMSITA KapThI:

e C ¢uxcupoBanHoii uHopManueit, umeroume Tojibko I3V,
JAHHBIE B KOTOPOM HE MOTYT MEHSTHCS B MPOIECCE IKCILTyaTalUH.

e C nepeszanucsiBaecMoil nupopmanueit. Umerot ve tosbko 113V,
HO W IEpPEnporpaMMHUPYEMYI0 MaMmsiTh, HHPOpMalKs B KOTOPOU MO-
KET U3MEHATHCS B IPOLIECCE IKCILUTyaTal|u.

e MUKpOIPOIECCOPHBIE KAPThI C MUPOKUMHU BO3MOKHOCTIMU HE
TOJIKO HEMOCPEACTBEHHO MO PEUICHUIO 3aJ]a4 KOHTPOJIS JOCTYIa, HO
u apyrux. B nobom ciiydyae HEOOXOAMMBI MEpPHI MO 3alUTe UHPOP-
Mallii OT HECAHKIIMOHUPOBAHHOT'O JOCTYIA, KOMHPOBAHUS WU MO-
mupukanuu. Cpeactsa 3alluThl MOTYT OBITh Pa3MYHBIMU — OT CHC-
TEMbl KJIIOYEH 10 HMCIOJIb30BAHUS CIOXKHBIX CHEIUATbHBIX KPHUIITO-
rpayecKuX aIrOpUTMOB. BIJIOTH 10 OJIOKMPOBaHUS WIIM CAMOYHHY-
TOXeHUs1 MHGOpMaIMU. YPOBEHb 3alIUThl 3aBUCUT OT YCJIOBHUM KOH-
KPETHOM 3aJja4H.

KoHTakTHBIE CMapT-KapThl MOJYYHIINA IIUPOKOE PACHPOCTPAHEHUE
KaK UJICHTHU(PUKATOPHI ISl OIUIAThl TEJIEPOHHBIX PAa3rOBOPOB B aBTO-
MaTax, Ha TPAHCHOPTE U JUIsl APYTUX NPUMEHEHUH.

KOHTpOJI])HbIe BOIIPOCHI U 3aJaHUSA

1. UTO MOXET CIy>KUTb HOCUTEJIEM HJICHTU(PUKAIIMOHHBIX MPHU-
3HakoB B CKVY1?

2. Kakune peunictBus ¢ Hocurenssmu MII moryt mpuBectn K He-
CaHKIMOHUpOBaHHOMY npeogonenuto CKY /[?

3. [Ipoananu3upyunTe 3alIAIIEHHOCTh W YSI3BUMOCTH HOCHUTEJIEU
HII or HC/I.

4. Ha 4yem OCHOBaHa IIACCHMBHAas PAgMOYacTOTHAs TEXHOJOTHS
uneHtudukanun? [IpuBeauTe NpuMepsl CXeM YCTPOUCTB.

5. Uto u3 cebsa mpeacTapiseT mTpuxoBoil kon? Kakue mrpuxo-
KOJIOBBIE KOJIMPOBKH BbI 3HAETE?
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6. Kak paGoTraet ycTpolCTBO CUMTHIBAHUS IITPUX-KOJA?

7. Kakue mTpUXoBbIe KOJbl HCHOJB3YIOTCA B COBPEMEHHBIX
CKY/?

8. Uro takoe kapra Buranma? Ha kakux NpUHIUIIAX OCHOBAHO €€
GyHKIIMOHUPOBAHUE?

9. Kak ucnone3zyrorcs marautHele Kaptel B CKVY/[? ITlosicaure
OPUHIUI (PYHKIIMOHUPOBAHUS.

10. Yto Takoe OECKOHTAKTHBIE CMAPT-KApThl U KaK UX UCIOIb3YIOT
B CKV/I?

11. HazoBuTe pa3sHOBUOHOCTH WM NPUHUMUIIBI JEUCTBUS OECKOH-
TaKTHBIX UJEHTU(PUKATOPOB.

12. Kakue popmbl nnepenaun 1aHHbix pacaopoctpaneHsl B CKY 1?



I'masa 4. OCOBEHHOCTH HIOCTPOEHUA
BUOMETPUYECKUX CUCTEM UWIEHTUP®PUKALIUU

B nocnegnue rojpl OMOMETPUYECKUI METOA KOHTPOJS JOCTYyIa
pa3BHUBaETCS BeCbMa akTUBHO. OH OCHOBAaH Ha HMCMOJIb30BAHUU XapaK-
TEPHBIX U YHHUKAJbHBIX (PU3UOJOTHUUECKUX OCOOEHHOCTEN WA MOBE-
JNEHYECKHUX XapaKTEPHUCTUK YEJIOBEKA, C MTOMOIIbI0 KOTOPBIX OCYIIECT-
BJISIETCSI WICHTU(PUKALMSA €ro JIMYHOCTU. BaXHbIM MNpenMyIlecTBOM
TOr0 METOJAA SIBISETCS TO, YTO C BBICOKOM CTEMEHBIO BEPOSITHOCTH
OJIHOBPEMEHHO PEIIAIOTCS 3aJa4ul KaK MACHTU(PHUKALINK, TaK U ayTEH-
TUPUKaIUY.

MO0>KHO TOBOPHUTH O ABYX IPYIIAX CUCTEM, UCIOIB3YIOIIMNX ONO-
METpUYECKH MeToa HIeHTHU(puKauu. K nepBoi cieayeT OTHECTH
OMOMETPUYECKUE CHCTEMbI, aHATU3UPYIOUIUE CTAaTUYECKUE XapaKTe-
PUCTHKHM YEJIOBEKA, HAIPUMEDP MANWUISAPHBIN y30p NajIbLEB, T€OMET-
PUIO JAJOHU UM PUCYHOK pady>KHOH OOO0JIOUKH TJa3a. ITU UACHTH-
(UKALMOHHBIE MPU3HAKH SIBJISIOTCS MPAKTUYECKU MOCTOSHHBIMH (DU-
3UYECKHUMU XApAKTEPUCTHUKAMU YEJIOBEKA U MOJIBEPKEHBI KpailHE clia-
ObIM U3MEHEHMSIM cO BpemeHeM. [1oaToMy MX MOXHO Ha3BaTh K6A3U-
CMamuyecKumu.

Ko BTOpOI#1 rpynme oTHOCATCS OMOMETPUUYECKHNE CUCTEMbI, aHAJIH-
3UPYIOIINE TUHAMUYECKUE UACHTU(PUKALIMOHHBIC TPU3HAKU YEJIOBEKA
IIPU BBITIOJTHEHUU UM ONPENEICHHbIX AeHcTBUIl. IMU MOTYT OBIThH JTu-
HaMUKa BOCIPOU3BEACHUS TOJIKCH, MApaMeTpbl pPeUH, KIaBHATYp-
HBII MMOYEPK (BPEMEHHBIE XapaKTEPUCTUKUA BBOJIa MOJIb30BATEIEM WH-
(dopmanuu ¢ KIaBUATypbl) U Ap. DTH MPU3HAKUA HAXOMAATCS O] BIUS-
HUEM KaK BBINIOJHSAEMBIX JEUCTBUN (KOHTPOJHUPYEMBIX, yIpaBJisie-
MBIX), TaK U TICUXOJOTHYECKUX (PakTOpoB (MeHee ynpasisieMbix). [1o-
TOMY MX MOKHO Ha3bIBaTh Keazuounamudeckumu. IlockonbKy KBa3u-
JUHAMHYECKUE XapaKTEPUCTUKU MOTYT U3MEHSTHCA C TEUEHUEM BpeE-
MEHHU, 3apPETUCTPUPOBAHHBIN OMOMETPUUYECKUN 00pasell MOKEeH Ie-
PUOIUYECKH OOHOBIIATHCS MPU €r0 UCIIOJIH30BAHUU.
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[Ipu Bcex cepbe3HBIX MPEUMYIIECTBAX OMOMETPHUICCKOTO METOa
UJICHTU(PUKAIIUM CIIEAYET YYUTHIBaTh B PsJE CIy4aeB M ITHYECKYIO
cTOpoHYy Borpoca. [loap30Barenu He BCeraa COrjlacHbBI, YTOOBI UX OT-
MeYaTKU TajblEB WIM JApPyTrHe (PU3HMOIOTMYECKUE XapaKTEPUCTUKHU
dbuxcupoBach B cucreme. OTMETUM €Il€ OJIUH Ba)KHbIH MOMEHT.
[lepen Tem Kak aHAIW3UPOBATh BHIOPAHHBIE OMOMETPHUUYECKHE HJICH-
TU(UKAIIMOHHBIC MPU3HAKU YeJIoBeKa (KBA3UCTAaTUUYECKUE WM KBa3HU-
JTUHAMUYECKHUE), HY)KHO YJOCTOBEPHUTHCS, UYTO TMPEIbIBICHHBIC Xa-
PaKTEPUCTUKHU JCHCTBUTEIHLHO MPUHAJJICKAT )KUBOMY CYIIECTBY: BO-
MEPBBIX, YTO TPEIABSIBICHHBIN 00pa3 JEUCTBUTEIHHO MPUHAIICIKUT
YeJI0BEeKY (a HE UMUTHPOBAH, CKa)Xe€M, C IOMOIIBI0 MYJIsbKa Majiblia,
PYKH, IJ1a3a U T. 1.), & BO-BTOPBIX, YTO €r0 XapaKTEPUCTUKH COOTBET-
CTBYIOT UMEHHO >KUBOMY CYIIIECTRY.

Ecnu cucrema He MO3BOJISET C JOCTAaTOYHO BBICOKOH CTENEHBIO
JIOCTOBEPHOCTH OMPEACIISITh, YTO MPEAbSIBICHHBIC MJISI UACHTU(HKA-
M OMOMETPUYECKHUE MPU3HAKH COOTBETCTBYIOT KHBOMY CYIIECTRY,
CYIIECTBYIOT TPU MOTEHIUAIbHBIE YTPO3bl JJIsl TAKOW CUCTEMbI WJICH-
tudukarnuu. [lepBas n3 HUX 3aKIFOYACTCS B TOM, YTO MPEIbIBICHHBIA
MYJISDK MOXKET SIBJIATHCS KONMUEH OMOMETPUYECKOro IpU3HAKA YMOJI-
HOMOYEHHOI'0 TMOJIb30BaTelsi CUCTeMbl. HampuMep, moinyduB oTmeda-
TOK Tajblia ACHCTBYIOIIETO MOJIb30BATEIs, TOTCHIIMAIbHBINA HAPYIIN-
TeJlb MOXKET M3TOTOBUTh MYJISDK TMajiblla M BOCIOJIB30BATHCS UM IS
noctyna. He MmeHee Ba)XHOM SBJISETCS OMACHOCTH T00ABICHUS MYJIsKa
IpYU 3aHECEHUH OMOMETPHYECKHUX IMPHU3HAKOB I10JIb30BaTENIE B CHC-
TeMy. YTNOJHOMOYEHHBIN IMOJIb30BaTEb MOKET MPEAbSIBUTH CUCTEME
HE CBOM HOCHUTEIb OMOMETPHUUYECKHX MPU3HAKOB, a MYJISIK, KOTOPHIM
BIIOCJICJICTBMU MOYKET BOCIIOJIb30BATHCSI HAPYIIUTENb WU TPyIINa Ha-
pymudrenei ais moiaydeHus aoctyna. M mocnenHsis 1no mopsjaky, HO
HE 10 BAXXHOCTH yIpo3a CBsS3aHa C TEM, UTO JICUCTBYIOIIUI MOJIb30Ba-
TeJlb CUCTEMbI MOXXET OTKa3aThbCs OT (pakTa MOJydEHHUS] UM JOCTYIa
(3aperucTpupoOBaHHOIO CHUCTEMOM), €CJIM HOCUTEIh OMOMETPUUYECKUX
MPU3HAKOB MOXET OBITh MOJIICTIaH.
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4.1. buomerpuyeckuii MeTox HIACHTH(PUKALIMHI

[Ipu 3aHeceHUr OMOMETPUUECKUX MPU3HAKOB B MaMSITh CUCTEMBbI
HEO0OXOMMO MTPOBEPUTH JOCTATOYHOCTh CYUUTAHHOW UH(POPMAIIH TSI
yCIeHoN uaeHTuduKanu. BBoIUMbIe dTaJIOHHBIE OMOMETPUUECKUE
MPU3HAKK JIOJHKHBI COJEPKaTh JOCTATOYHOE KOJUYECTBO HH(pOpMa-
IIUU JJ1s1 BO3MOYKHOCTH CPABHEHUS UX CO CUMTHIBAEMBIMU U MIPUHSITHUSA
pelieHus ¢ Tpedyemoil BeposiTHOCThI0. Hanmpumep, mpu uaeHTuduKa-
MU 0 OTHeYaTKaM MayibIeB HEOOXOAMMO yOEAUTHCS, YTO 3TAJOH-
HBII OTMEYaTOK HE OBUT CMa3aH U COJAEPXKUT JOCTATOYHOE KOJTUYECTBO
XapaKTepHBIX JeTalieil (3aBUTKOB, IepeCCUECHU NMaNMUIPHBIX JIMHUM
U T. 11.), TO3BOJISIIOIINX OJHO3HAYHO MIAECHTU(PUIIMPOBAThH MOJIb30BaTE-
nsi. Ecnu »TalloHHBIN MCXOJHBIM 00pa3 He 00J1aaeT HEO0OXOIUMOM
JOCTATOYHOCTBIO XapaKTEPUCTHK, CHUCTEMa JOJKHA TIPEIJIOKUThH
MOJIb30BAaTENI0 JIMOO MOBTOPUTH BBOJI, JTMOO BBECTH HOBBIM 00paszell
(HampuMep IpyToM Mmajerr).

Ecnu cunTaHHBI 3TaJOHHBIM 00pa3 COOTBETCTBYET YKa3aHHBIM
TpeOOBaHUAM, OCYIIIECTBIISIETCS €ro nmpeoOpa3oBaHue B hopMmy, y100-
HYIO JUIsl IOMCKA B 0a3e JMaHHBIX U cpaBHEHUS. OOBIUHO CUMTAHHBIN
o0pa3 comepKUT OO0JBIIOE KOJIMYECTBO HM30BITOUHOM HH(OpMaIuu,
KOTOpasi MOKET OBbITh 0€300JI€3HEHHO yaJieHa MPU COXPaHEHUH BO3-
MOXHOCTH UJieHTU(puKauu. MHave, ecnu He UCOBb30BaTh Ipeodpa-
30BaHUE U CxKaTUE o0pasa, pa3Mep mamsiTh, HeOOXOIUMOM JIJIsi XpaHe-
HUSI BCEX 00pa3oB, MOXKET OKa3aThCsl CIMIIKOM OOJBIINM, a BpeMs
BBIOOPKH HEOOXOJAMMOTO 00pa3a W3 MaMsTA CIUIIKOM MPOJOJIKH-
TEJIbHBIM.

Hrak, mpoiiecc 3aHeceHUs OMOMETPUUECKUX OOpa3oB B MaMSITh
CUCTEMBI COCTOUT U3 CIECAYIOIINX ITAIOB:

1. ITouck u cunThiBaHUE OMOMETPUUYECKUX TPU3HAKOB.

2. I[IpoBepka COOTBETCTBUSI MPEIBIBICHHBIX OMOMETPUUYECKHUX
MPU3HAKOB KUBOMY UYEJIOBEKY.

3. IIpoBepka MOCTAaTOYHOCTH CUYMTAHHOM ATaJlOHHOW HH(OpMa-
AU JIJI YCTIEITHOW UAECHTU(PUKAIIUN YETIOBEKaA.
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4. IIpeobpazoBaHne CUMTAaHHOTO 00pasza B Gopmy, YIOOHYIO IJIs
JnajapHeWmen paboThl W XpaHeHUs, T. €. (popMmupoBaHuUs 00pasla
UICHTU(DUKAIIMOHHBIX TTPU3HAKOB.

5. 3aHeceHue oOpasiia B MaMsITh CUCTEMBI.

Buowvt ouiuook uoenmugpurkayuu

PaccmoTpuM, kakue COOBITHS MOTYT UMETh MECTO TIPH IMPUHATHH
pellieHus B CUCTEME OHMOMETpHUUYECKOW HIAeHTHU(uKanuu (Kak, BIPO-
4yeMm, U B J1t000i npyroit). CylecTByIOT IBE TUIIOTE3bI:

® IIPEIbABJICHHBIA OUOMETPUYECKUN HUIACHTUPUKATOP MNPUHAI-
JICKUT YIIOJTHOMOYEHHOMY TOJIB30BATEIIO;

® IIPEAbSIBICHHBI OHOMETPUYECKUM HUIACHTU(DUKATOP HE MPHU-
HAJIJICKUT YIIOJTHOMOYEHHOMY IMOJIb30BATEIIO.

CucreMa IpUHUMAET PELICHUE O Pa3pEIICHUU WM 3alpeTe J0C-
Tyna (tad. 3).

Tabnuya 3
Perenne cuctemsl uAeHTU(DUKAIIIH
['unoresa

Pazpemenue nocryna 3anpeTt pocryna
IIpensbsiBieH neuct- [IpaBunbHOE pas- JIOXHBIN OTKa3 B
BYIOIMI UIEHTH(UKA- | peleHue pocryna (P, JIOCTYTIE P,
TOP
[IpenbsaBieH HENEUCT- Hecankunonupo- [IpaBwiIbHBINM OTKa3 B
BYIOIINH UICHTU(PHUKA- BaHHBIA noctyn [Py, JIOCTYIIe P,
TOP

BeposiTHOCTE pa3pemieHus J0CTyla MpH MNPEeIbsIBICHUN JCHCT-
BYIOIIIETO HUISCHTH(HUKATOpa XapaKTEPU3YET 8EPOSMHOCHb NPABUILHO-
20 paspeutenus oocmyna (Py ). 3anper 10CTyna npyu NpeabABICHUN
JEHUCTBYIONIETO HACHTU(HUKATOPA HA3BIBACTCS JIOJCHHIM OMKAZ0M 8
docmyne (XapaKTepU3yeTCs BEPOSITHOCTHIO P ). DTH 1Ba COOBITHA
00pa3yoT MOJIHYIO TPYIIIY, T. €.

Pyt Pro=1.
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AHAJIOTUYHO BEPOSTHOCTH Pa3pEIICHUS JOCTyIa IIPH MPEabsIBIIC-
HUW HEJICUCTBYIONIETO MACHTU(GUKATOPA HA3BIBACTCS 8ePOSIMHOCbIO
HeCcaHKyuonupogannoz2o oocmyna (P, ), a BEpOSTHOCTh 3ampera J0C-
Tyna IpH NPeIbIBICHUN HEACHCTBYIOMIETO UACHTU(UKATOPA — 8epo-
AMHOCMbIO NPABUIbHO20 omKa3a 6 docmyne (P, ;). 9TH COOBITHS TaK-
e 00pa3yroT MOJIHYIO TPYIIITY

Pyn+Po,=1.

B 3apy0OexHoil utepatype BEpOATHOCTh Py, 0003HaYaeTcs Kak
FAR (False Acceptance Rate) unu FMR (False Match Rate), a P, —
kak FRR (False Rejection Rate) unin FNMR (False Non-Match Rate).
JloxHBIA OTKAa3 B JOCTYIIE M HECAHKIIMOHUPOBAHHOE pa3pCIICHUE
JIOCTYyTa HA3bIBAIOTCS OMIMOKAMU MEPBOTO U BTOPOTO POJIa COOTBETCT-
BEHHO.

OueBUAHO, YTO B JIIOOOW CUCTEME KpalHE KeIaTebHO UMETh Be-
posATHOCTHU Py, ; 1 P, KaKk MOKHO MEHBIIMMHU, OJHAKO JTa 3a/1a4a OKa-
3bIBAETCS MPOTHUBOPEUUBOM. SICHO, UTO MPU MOMBITKE CHU3UTH BEPO-
ATHOCTh HECAHKIIMOHHUPOBAHHOTO JOCTYyIa YBEIWYHUBACTCS BEPOSAT-
HOCTh OTKa3a B JIOCTYIIE€ JEHUCTBYIOIIEMY IOJIb30BATENII0 CUCTEMBI, U
HA00OpOT, CHUKEHHUE BEPOSTHOCTH OTKa30B B JOCTYIME YIOJIHOMO-
YEHHBIM MOJIb30BATEISIM HEU30€KHO MPUBOJUT K YBEIUUYEHUIO BEPO-
ATHOCTHA HECAHKIIMOHUPOBAHHOTO JOCTYIIA.

B HEKOTOpPBIX OMOMETPUUYECKUX CHUCTEMAX UMEETCS BOZMOKHOCTh
HacTpauBaTh XAPAKTEPUCTUKU JJIsi COOTBETCTBHUS PENIAeMOM 3ajauye.
Hanpumep B cucremax, rje TpedyeTcst BbICOKasi MPOMYyCKHAsi CIIOco0-
HOCTb, UMEET CMBICJI CHU3UTH P, JJIsl TOTO, 4TOOBI M30€KaTh 3a1ep-
EK MpU MPoxojie moJib3oBareneil. Ha o0bekTax MOBBIIIEHHOW KaTe-
TOPUM HAJICKHOCTH, HE TPEOYIOIMX BEICOKOM MPOMYCKHOM CITIOCOOHO-
CTH, HEOOXOIUMO yMEHbLINTh P, .. Bo3MOXkHO, pu 3TOM cucteme
MOTPEOYETCSI HECKOIBKO TMOIBITOK YTCHUSI OMOMETPUUECKUX XapaKTe-
PHUCTHK MOJB30BATENS I €r0 JOCTOBEPHOM UJICHTU(UKALINY.

Eme omHa xapakTepucThka, KOTOpas MCIOJIb3YETCS ISl CUCTEM
OMOMETPUUYECKON UACHTU(PUKAIIMUA, — BEPOSITHOCTh OTKAa3a B PETUCT-
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panuy 1oJIL30BaTeNs B cucreme P, .. IIpy 3aHeceHnu 3TaloHHOrO 00-
pasiia uIeHTU(OUKAIIMOHHBIX XapaKTePUCTUK MOJIH30BaTENsl BO3MOXKHA
CUTYyaIIHsl, KOTga MOJTYyUYeHHOM OT Hero OmoMeTpudeckor nHpopmarmu
OKa3bIBaeTCAd HEIOCTAaTOYHO JUISI €ro JajibHeHNIend oOJIHO3HA4YHOU
uaeHTH(UKAIUK (TOYHEee, C 3aIaHHON BEPOSTHOCTHIO). DTa CHUTyaIus
MOXET BO3HUKHYTb, HalpUMEpP, €CJIM OTIEYATOK Majiblia COJCPKUT
MaJIO XapaKTEPHBIX JIEMEHTOB, UCIOJIb3YEMBbIX JIJISI CPABHEHHS OTIIE-
YaTKOB MEXy cOOOM, MJIM Tajiel] ObUI MOBPEKJICH WX 3arps3HeH. B
AHTJIOSI3BIYHOM JIUTEpAType JJIs TAHHOW XAPAaKTEPUCTUKHU HCIOJIb3Y-
ercst abopesuarypa FTE (Failure To Enroll Rate).

4.2. I/II[eHTI/I(l)I/IKaIII/IH Ha OCHOBC KBAa3UCTATHYCCKHUX IIPU3HAKOB

Hoenmughuxkayua no omneuamky naivua

Ko>ka 4enoBeka COCTOUT U3 ABYX CJIOEB, IPA 3TOM HMKHUM CIIOU
o0pa3zyeT MHOECTBO BhICTYNOB. Ha OCHOBHOM 4acTh KOKU BBICTYIIBI
pacroararoTcs XaoTHYHO W MO3TOMY TPYJIHO HaOmrojmaeMbl. Ha ot-
JENbHBIX YYaCTKaX KOXKM KOHEYHOCTEH BBICTYIBI CTPOTO YIOpPsAOoUe-
HbI B JJUHUM (TpeOHU), 00pa3yIONINe YHUKAIbHBIE MAaNMWUISIPHBIE Y30-
pbl. nentudukanus JUYHOCTH HAa OCHOBE MANUJUISIPHBIX PUCYHKOB
najblieB pyK BHepBblie Obuta mpeioxkena ['. @ynacom (H. Faulds) u
B. T'epmienem (W. Herschel) B cTaThbe aHIIIMICKOTO KypHamna «Naturey
B 1880 r. B HacTosimiee Bpemsi 3TOT METOJ UJICHTU(PUKAIUU IIUPOKO
U3BECTEH U PACIPOCTPAHEH B NIEPBYIO OUEPEIb B KPUMUHAIUCTHKE.

Cucrembl uaeHTU(GUKAIIMN 110 OTHEYaTKaM TaibIeB (TaKXKe HU3-
BECTHBIC MOJI HA3BAHUEM OAKMUIOCKONUYecKue) MOoMyunan Hanbob-
1ee pacnpoCTpaHEHUE Cpead OMOMETPUUYECKHUX CHUCTeM Ojaromaps
ya00CTBY IMOJIb30BaHMS, HEOOJBIINM rabapruTaM CUMTHIBAIOIINX YCT-
pPOMCTB, OBICTPOTEC HACHTU(UKAIIMA M CPABHUTEIBHO HEBBICOKOMN
ctoumMocTd. OHU MHUPOKO KCIOJB3YIOTCS B CUCTEMaX pa3rpaHUyYCHUs
JOCTYIIa K KOMIIBIOTEPY, 0AHKOBCKUX MPUIIOKCHUAX U Ipyrux. Pa3Bu-
THE MHUKPOIJEKTPOHUKHU TMO3BOJWIO CYIIECTBEHHO YMEHBIIUTH pPa3-
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MEphl CUUTHIBAIONIUX AJIEMEHTOB. CTPYKTypHas cXeMa CUCTEMBbI U30-
OpaxeHa Ha puc. 48.

1 Peaynbrar

| Cxema Cxema cpasHeruns | | ¢
BUT bIA o PaBHEHWA
- Hyafneuz::H " npeobpasosaHua - obpasoB J—-D
oTrneyaTtka g obpas OTNe4arTkoB |
BneHue !
| foGaanetius | CpaBHeHve |
I HOBOFO OTNEMaTKa y§ |
| Basa panHbiX 0TneYaTkos |

——» WaeHTudukaLma no oTnevyaTky
— —— 9 [obaBneHue HOBOro OTNEYATKA

Puc. 48. Cmpyxkmypuas cxema cuumsigamesnsi omneuamxa naibyes

C moMouIpl0 4yBCTBUTEIIBHOTO 3JIEMEHTA CUWUTHIBATEIh CHUMAET
ManuUISIPHBIA PUCYHOK € Majiblia Yea0BeKa. TunuuHas paspeniaronias
CIIOCOOHOCTb, KOTOPYIO UMEIOT COBPEMEHHBIE CUYUTHIBAIOIIHNE DJIEMEH-
ThI, cocTaBigeT mopsjaka 500 Todyek HaA JIOHM, YTO COOTBETCTBYET
pasMepaM 3JEMEHTAPHOTO YYBCTBHUTEIBHOTO 3jeMeHTa 50x50 MKwM.
DTO 3HaueHHE PEKOMEHJI0BaHO DenepalibHbIM OIOpPO paccliieIOBaHMUS
(®bP) CIIIA nyst UHTErPUPOBAHHBIX ABTOMATHU3UPOBAHHBIX CHCTEM
uaeHTU(GUKaIUK 1o oTneyatkam mnanbleB. [llupuHa manuuisipHBIX
BBICTYIIOB COCTaBJSACT MpuUMEpHO 450 MKM, MO3TOMY TEOPETUUYECKHU
JOCTAaTOYHO OBLJIO OBl UMETh Pa3pEeIIAIONIYI0 CIIOCOOHOCTh YYBCTBHU-
TEJILHOTO 3JIeMeHTa mopsiaka 112 Touek Ha oMM (dJE€MEHTapHBIMN
YyBCTBUTEJBHBIA 3JIEMEHT 225%225 MKM), OJHAaKO JJIs IOJIHOM pea-
JU3ald BCEX BO3MOXHOCTEW QJIrOPUTMOB CPaBHEHUS 3TOW paszpe-
maroiieil cnocoOHoctu HenoctarouHo. Cnernudukanuu OBP takke
PEKOMEHAYIOT CKaHMPOBAHUE MNANWUISIPHOIO PUCYHKA ¢ 256 Tpana-
IUASIMA CEPOTO HA KaXXIIbld 3JIeMeHT. OQHAKO B PEabHBIX YCIOBUSX
OOBIYHO A0CTaTOYHO 64 rpamanuii ceporo (Kakaas TOYKa KOAUPYETCS
6 Ooutamu). CyllleCTBYIOT CUCTEMBI, UCIOJIb3YyIOIIMe OMHApPHOE KBaH-
TOBaHUE N300pAKEHUIN OTIIEUATKOB.

HcxoaHblid OTIIEYATOK, MOJYYEHHBIM CO CUMTHIBAKOIIETO 3JIEMEH-
Ta ¢ pazpemieHuemM 500 Touek/moiM U 256 rpaganusiMu ceporo, 3a-
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HUMAaET CPaBHUTEIBHO OOJBIION 00beM mamsaTu. Hampumep, nzodpa-
KeHue pazMepom 2x3 cM coaepkuT okosno 400x600 3neMeHTOB, 4TO
TpeOyeT s XpadneHus B mamsata 240 kOawt. [ns 10 ormewaTkos
najbleB norpedyercs Oosee 2 Mo6aiT. O4eBUIHO, YTO XpAHEHUE Ta-
KX OoJbpIIuX 00bEMOB WMH(OpMAIMKM TPUBEAET K 3HAYUTEIHLHOMY
yAOPOKaHUIO YCTPOMCTBA, a MIOUCK M CpaBHEHHE M300paKeHUN TaKo-
ro pasmepa OyayT 3aHUMaTh MHOTO BPEMEHHU W TpeOOBaTh OOJIBIINX
BBIUHCIUTEIBHBIX pecypcoB. Kpome TOro, kKpanHE HEXKEIATEIbHO
XPaHUTh OTHEYaTKU B UCXOJHOM BHUJIE U3 COOOpakeHUN KOHPUIEHIIN-
anbHOCTH. OOBIYHO TIOJIH30BATEIISIM HPABUTCS aHOHUMHOCTh, OHU HE
XOTSIT, YTOOBI OTIEYATKHU NaiblEB ObLIM 0€3 WX COIIacus MepeaaHbl
IPaBOOXPAHUTEIBHBIM OpraHaM HWJIM TPOCTO TOXHUIIEHBI 3JI0YMBbIIII-
neHHUKamMu. Ilo3ToOMy MNpPOM3BOAUTENN HCMOJB3YIOT CHElUaTbHbIE
METOAbl 00pPabOTKM M XpaHEHHS IMOJYUYEHHBIX JaHHBIX, KOTOPBIC HE
MO3BOJISIFOT BOCCTAHOBUTH UCXOHBIN OTIIEYATOK.

JIIst cokaTUsT HMCXOJHOTO M300paKeHHS OOBIYHO HCHOJIB3YETCS
BeiiBner-npeoOpazoranue. KoadduiueHTt cxxaTrs BHIOUpAETCS TaKUM
o0pa3oM, 4ToObl U30exkarh NOoTeph UHGOPMAIIMU, HEOOXOIUMOU st
ycnemHo uaeHtudukanuu. OObIMHO €ro MakCHUMallbHOE 3HAYCHUE
coctapiseT nopsaka 10. I[Mocie cxxaTus pasmep W300pakeHns COCTaB-
JSIeT JecATKU KuinoOait. O0beM XpaHumoil nHpopmanuu o6 oTmneyar-
K€ MaJIbI[a MOXKET OBITH €IIIe CYIIECTBEHHO YMEHBIIICH, €CJIU OCYIIECT-
BUTh KJIacCU(UKALUIO HA XapaKTEPHbIC TUIBI MANMWLIISIPHBIX PUCYH-
KOB ¥ BBIJICJIUTH Ha OTIIEYATKE XapaKTepHbIE 0COOCHHOCTH, IIPEICTaB-
JsroIIMe coboi Havana (OKOHYaHMS) MANWUISPHBIX JIMHUN W HX
ciusiHuA (pa3BeTBiIeHUs). Ha manuuisipHBIX pUCYHKAX BBIICISIOT He-
CKOJIbKO THIIOB XapaKTEPHBIX 3JIEMEHTOB: MEPECEUEHUE, COCIMHEHUE
¥ pa3BETBIICHWE JIMHUN, OKOHYAHUS JMHUN, OCTPOBKH U JIETHTHI
(puc. 49). CoBpeMEHHbBIE aNTOPUTMbI OOPAOOTKH COEAMHSIOT Xapak-
TEepPHBIC TOUYKU M300paKeHNs BEKTOPAMH M OTIMCHIBAIOT UX CBOMCTBA U
B3auMopacnoyioxkeHnue. Ilpu 3TOM UCMONB3YIOTCS OTHOCUTEIbHBIE
PACCTOSTHUSI MEXIY XapaKTePHBIMH TOYKAMU HU300pa)KEHUsI, 4TO TIO-
3BOJIAET CHIENIaTh MPOIECC CPABHEHHUSI OTIEYATKOB MHBAPUAHTHBIM K
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MOBOPOTY Majblla OTHOCUTEIBHO CUUTHIBAIOLIETO AeMeHTa. OObIYHO
B ornevaTtke Boaesaercs nopsanka 30 — 40 xapakTepHbIX TOYEK, YTO
MO3BOJISIET CO3/1aTh oOpaser] ormedarka pasmepoM oT 40 OGait mo 1
kOaiita. Ilo Takomy oOpasily HEBO3MOXHO BOCCTAHOBUTH MCXOJHBIN
OTIIEYATOK, OJJHAKO MOYKHO CPaBHUBATh OTHEYATKU APYT C APYTOM.

NepeceyeHne nuHUA
~ CoeguHeHWe nuHUA

PaapeTaneHue nuHvn
OxoHYaHne nNuHUA
Ocrpoeok 3
(-‘ Frj] ; i
,E.len bTa et S //, ;/j%;” FfﬁE |
. [Nopa I T ff:e”” VO

Puc. 49. Xapaxmephvie ocobennocmu omneuamka naivya

Nnentudukanus mosb3oBaTeNeld OCYIIECTBISETCS MyTEeM CpaB-
HEHHUs o0pa3a NpeabsSBICHHOTO OTIIEYaTKa MOJIb30BaTEeNsl C 3TAJIOH-
HBIMHU 00pa3laMu, XpaHAIIUMUCS B aMATH cuMuThiBaTess. [Ipu sTom
BO3MOKHBI JIBa aJITOPUTMa PabOTHI:

1. CpaBHeHre o0pa3a CYMTAHHOIO OTII€YaTKa CO BCeMH oOpasia-
MU, XpaHAIMMHCS B naMath. Ecnu Takoid oOpasel] He Hail[eH, Mpu-
HUMAaEeTCsl pelieHre o0 0Tka3e B JocTyne. JJOCTOMHCTBOM Takoro aj-
rOpUTMa SIBJISIETCS BO3MOKHOCTh Pa0OTHI TOJILKO MO OTIIEYATKY Majib-
11a 0€3 UCTIOIB30BaHUs JOTIOJHUTEIbHBIX UICHTU(DUKATOPOB.

2.CpaBHeHre 00pa3a CYUTAHHOTO OTIEYaTKa ¢ OJHUM KOHKPET-
HBIM 00pa3IioM u3 mamsaTu. B 3ToMm ciiydyae OMOMETPUYECKUNA CUUTHI-
BaTelb O aHajn3a o0pasa oTIeyaTKa najblia JT0HKEH UMETh UHMOp-
Mallli0 O TOM, KaKOW MOJIb30BaTelib OYyAET MPEAbSBIATh Majell sl
uneHTugukanu. OOBIYHO 3TO JIOCTUTaeTCs 3a CYET COBMEIICHUS
CUMTBIBATENIsI OTIIEYaTKa Tajblla C KOJOHAOOPHBIM YCTPOWCTBOM
(kmaBUATypo) WM CUWTHIBATEIEM, HApUMEp MNPOKCUMHUTHU-KAPT.
Kaxxnomy 1osap30BaTeNi0 HA3HAYAETCS YHUKAJIBHBIN MapOJib WU MPH-
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CBAaMBACTCsI HOMEP KapThl, MOJIH30BATENb BBOAUT MapOJb WU MPEIb-
ABJIIET KapTy, IMOCJIE€ Yero MPUKIAILIBACT TMaJel] K CUYUTHIBAIOIIEMY
aneMeHTy. CUuThIBaTellb HA OCHOBE BBEACHHOIO MApOJId UM HOMEpa
KapThl BBIOMpAET U3 MaMATH 0Opasel] OTIeyaTKa, COOTBETCTBYIOIIMIA
JaHHOMY IOJIb30BATEII0, U OCYILIECTBIISIET CPAaBHEHUE.

Takou aropuT™M UMEET CIEAYIOLINUE JOCTOUHCTBA:

® BO3MOKHOCTb MCIOJIb30BaHUSI OJHOBPEMEHHO JBYX Pa3IUYHBIX
METOJ0B HUACHTU(UKAINY;

e 0oJyiee BBICOKOE OBICTPOACHCTBHE MO CPABHEHUIO C TPEAbIIY-
MM aJITOPUTMOM, MOCKOJIbKY OCYIIECTBIISIETCSI CPABHEHUE CUUTAHHO-
ro 00pasa TOJbKO C OJJHUM 3TAJIOHHBIM, a HE TIepedop BceX 00pa3IloB;

® BO3MOKHOCTb XpaHEHHUs B 0aze AaHHBIX MH(POpMAIUU O OOJIb-
IIIOM KOJIHMYECTBE MOJIL30BATCIICH

® MEHbIIIAasi CTOUMOCTb CUUTHIBATEIIS.

Ha cerogusmHuil 1eHb N3BECTHBI HECKOJIBKO OCHOBHBIX TEXHOJIO-
Ui CUMTHIBAHUS OTIICYATKOB MajblleB. OMHIIEM HX B MOPSIKE MOSB-
nenus. CamMblil IEPBBIN U OJIMH U3 CAMBIX PACIIPOCTPAHEHHBIX CETOMHS
CHIOCOOOB OCHOBAH Ha MCMOJIb30BAHUM ONTHUYECKON CUCTEMBI — MPU3-
Mbl U HECKOJBKHX JIMH3
CO BCTPOCHHBIM HCTOY-
HUKOM cBeTa. CTpyKTy-

OnTvyeckas cucTema
s M3C-matprua

F
pa TaKOro CHHUTBLIBATCIIA
rokaszana Ha puc. S0.
Caert, nagaromuy Ha BeiXOA HA KOHTpPONnep,
——#» UCNIONHUTENbHOE
pU3My, OTPaKaeTcsi OT \\ JOTPOCTBO
IMOBCPXHOCTH COIIpUKA-
. VICTOUHMK CBETA Cxema oBpaboTin
calolleiics ¢ [albleM
OJIB30BaTesA, U BBIXO- Puc. 50. @yuxkyuonanvuasn cxema
JIUT qepeg prry}o CTO- onmudyecKoco cuumauleamelis

POHY TPH3MBI, IOMNaaas
Ha ONTUYECKHUH TaTIMK (0OOBIYHO ATO MOHOXPOMHAS KaMepa Ha OCHOBE
[13C-matpuiibl), rae GopMUpyeTcs U300paxKeHue.
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[IpenMyIIecTBOM TaKOTO Coco0a CYNTHIBAHUS SIBJISICTCS CPABHHU-
TEJIbHO HEBBICOKASI CTOMMOCTh PE€aIn3alliu 10 CPABHEHUIO C JPYTUMH.
Henoctatku mogoOHoM cucteMbl cienytomue. Koadduiment orpa-
YKEHUS 3HAYUTEIIBHO 3aBUCUT OT MApaMETPOB KOKH: CYXOCTH, TPUCYT-
CTBUS Macjia, OCH3MHA, IPYyTUX XUMHUYECKUX 3JIeMeHTOB. Kpome Toro,
MECTO KOHTAKTa MaJIbI]a C MPU3MON CO BPEMEHEM 3arps3HSETCS, YTO
NPUBOAMUT K YXYIICHUIO KAYECTBA MOTYy4aeMbIX U300paKEHUH.

JlpyToii criocod OCHOBAH Ha U3MEPEHUU PA3HOCTH DJICKTPUUECKUX
NOTEHI[MAJIOB MEXIy TPeOHSAMM U BIaJIMHAMHU Ha KOXKE€ MaJiblla C UC-
MOJIb30BAHUEM TOJIYIIPO-
BOIHUKOBOU ILIACTHUHEIL.
[Taneny B cuuThIBaTEIIE
BBICTYIIAET B KayeCTBE
OJHOW M3 IJIACTUH KOH-
nencaropa (puc. 51).
Hpyras I1ulacTuHa KOH-

Puc. 51. Ilonynposoonukoswiii cuumoeieamens — JIEHCATOpA — ITO MONY-

MIPOBOJIHUKOBASI MOBEPX-

HOCTb YYBCTBHUTEJIBHOTO JJIEMEHTA, COJIECPIKAIIAS HECKOJIBKO JECATKOB

TBICSIY KOHJICHCATOPHBIX IUIACTUH C IUIOTHOCTHE) CUATHIBAHUS MOPSJI-

ka 500 snemeHTOB/mI0MM. B pesynbpTaTe mojydaeTcs H300pakeHUE
rpeOHel 1 BIaJUH KOXKM Ha Mallblie.

B nmanHOM ciydae sKupoBOM OajaHC KOXKH U CTETIEHb YUCTOTHI PYK
MOJIb30BATENS HE UTPAKOT CTOJb CYIIECTBEHHOM POJIA, KaK B MPEIbI-
nyuem ciydae. KpoMe Toro, MoskHO peanu3oBaTh 00Jiee KOMIAKTHYIO
cucreMy. Ecii TOBOpUTH O HeIOCTaTKax METOAA, TO MOJYNPOBOJIHU-
KOBBIA YYBCTBUTEJIbHBIA 3JEMEHT TpeOyeT JKCIUTyaTallid B repme-
TUYHOU 000JIOUKE, a JOMOJHUTEIbHBIC TOKPHITHSI YMEHBIIAIOT YyBCT-
BUTEJBHOCTH CUCTEMBI. Ha n300paskeHne MOryT oka3aTh BIUSTHUE CHIIb-
HOE BHEIIIHEE JIEKTPOMATHUTHOE TOJIE U MOBBIIICHHAS BJIAYKHOCTb.

CyIecTBYIOT MOJIYIIPOBOJHUKOBBIE UYBCTBUTEIIBHBIE 3JIEMEHTHI,
MO3BOJISIIONINE (PUKCUPOBATH Pa3HUILy TEMIIEPATYp MEXAY I'peOHSIMHU
Y BOaJMHAMHU KOXXKM Ha mainele. [IpemMymecTtBoM 3TOM TEXHOJIOTHH
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SBJISIETCS] BBICOKAsI YCTOMYMBOCTD K 3JIEKTPOMAarHUTHBIM IMOMEXaMm, 3a-
IPS3HEHUSIM, BIAQXHOCTU. Takue CUMTHIBAIOIIME AJIEMEHTHI MPOU3BO-
nsarcst hupmoit Atmel (cepus FingerChip).

CylecTByeT elie OAWH METOJl peaju3allid CUUTHIBAIOIINX CHC-
TeMm. Ero paspaborana xommanus Ethentica Inc. B xadecTBe CUUTHI-
BAIOIIET0 JJIEMEHTA UCIOJB3YETCA DSJICKTPOONTHYECKUN MMOJUMED
(cuctema TactileSense). ITOT MaTepural MO3BOJIAET MOJyYaTh ONTHYE-
CKO€ M300pakeHHE OTMeYaTKa Najblla ¢ BEICOKUM Pa3pelIeHUEM, KO-
TOpOE 3aTeM TepeBoaUTCS B UGpoBON GopmaT U 0OpadaThIiBaeTCs.
Meto Takke HEUyBCTBUTEIICH K COCTOSIHUIO KOXKU M CTEIICHU €€ 3a-
IPSI3HEHUS, B TOM YHCIIE U XUMUYECKOTO. BMeCTe C TeéM CUHTHIBaKO-
ee YCTPOWCTBO HMMEET MHUHHATIOPHBIE pPa3MeEpPbl U MOXET ObITh
BCTPOEHO, HANIPUMEP, B KOMIIBIOTEPHYIO KJIABHATYDY.

JlonoysiHUTENBHAST 3ajladya, KOTOpas peIIaeTcsi B CUUTHIBATENSNX
oTHeYaTKa Najibla — ONPEICIICHUE TPUHAJIEHKHOCTH MAJIbIA )KUBOMY
YeJIOBEKY (2 HE MMUTAIIMS C MOMOIIBIO MYJIsiKa). ITO JTIOCTUTAETCS 32
CYET aHaJM3a AJIEKTPOIPOBOJHOCTH KOXKH, €€ TEMIIEPATYPHI.

[IpruMepoM COBPEMEHHOI'O CUMTHIBATENS OTIIEUYATKOB MAJbIICB SIB-
nserca  mopaenb  VeriPass, mnpennaraemas Qupmoit  Northern
Computers. DTOT CUUTHIBATEIb MO3BOJISIET XpaHUTh B mamsatu 10 200
OTIIEYaTKOB MOJIb30BATEIICH.

YToObl yMEHBIIUTH BpEMs aHajiu3a, CUMUTHIBATENIM OTIIeYaTKa
najblla OCHAIAKOTCS JIOMOJHUTENBHO KJIABUATYpPOH, HA KOTOPOM
MOJIb30BaTENIb HAOUPAET CBOW JMYHBIM MapoJib, WM CUUTHIBATEIIEM
KapThl. B 3TOM ciiydae BpeMs aHanu3a CYIIECTBEHHO CHUXKAETCS, TaK
KaK MPOUCXOAUT TOJIbKO CPaBHEHUE CUUTAHHOTO 00pas3a ¢ OJHUM 00-
pasioM, U3BJICUEHHBIM U3 0a3bl JIAaHHBIX, @ HE MEPEOOpP BCEX BO3ZMOXK-
HbIX 00pa3oB. Mcnonb30BaHre KOMOMHAIIMU «I1apOjb + OHoMeTpuye-
CKHUM MPU3HAK» WM «KapTa + OMOMETPUUYECKHUI MPU3HAK» MO3BOJIIET
TaKX€ CHH3UTh CTOMMOCTbh CUMTBHIBATEIIS, MOCKOJBKY CYIIIECTBEHHO
CHIKAIOTCS TpeOOBaHUs K OBICTPOJICHCTBHIO anmapaTHOTO oOecreue-
HUA cuuThiBatens. [IpuMepom ycTpoiicTBa, MCHOIB3YIOMIET0 KOMOU-
HAIMIO «KapTa + OTIEeYaToK Majabliay, SIBISETCA YCTPOUCTBO VeriProx
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VP1000. Ono mpeacTaBisieT cOOOM CUMTHIBATENNbh OTIICUAaTKa Majblia,
KOMOHMHHMPOBAHHBI CO CUMTHIBaTEIEeM OECKOHTAKTHBIX (proximity)
kapt HIO. CoBMenieHue AByX TEXHOJIOTHUIA O3BOJIMIIO MOJYYUTh HU3-
Kyto BeposiTHOCTh omuOku (0,0005), manoe BpeMs UAECHTU(DHUKAIIUU
(MeHee CeKkyH[bI) U OOJBIIOE KOJWYECTBO OTIEYATKOB, XPAHUMBIX B
namsaTy cuuthiBatens (4500), 1O CpaBHEHHUIO CO CUUTHIBATENSIMU, HUC-
MOJIB3YIOIIMMHU TOJIBKO OTIEYATOK MasblIa.

Ocobennoctu cuutwiBatelie VeriPass, VeriProx, VeriFlex n VeriSmart:

® JIOCTaTOYHO HAJIE)KHOE CUUTBHIBAHHWE OTIEYaTKa Majblia, B TOM
YuCJie MPU HAJIMYMU Ha NMaJbliaX 3arps3HEHUi, Bllaru, IOPe30B;

® 3AIUIIEHHOCTh OT MOMBITOK UMUTALIMKU NaJIbI[a UCKYCCTBEHHBI-
MU MaTepuagaMu (pe3uHOM, JATEKCOM U T. I1.);

® CBETOJIMO/IHAS Y 3BYKOBAsl MHANKALIUS CUATHIBAHUSA,

® BO3MOHOCTb HCIIOJIb30BAHUSL JJIsI PACIIUPEHUS] CYIIECTBYIO-
1IN CUCTEMBI KOHTPOJISL JOCTYTA;

e 100aBJIECHUE MOJIb30BATEJICH B CHCTEMY C IMOMOIIBIO MAacCTEp-
KapT WIK OporpaMMHOTro odecrieuenus VeriAdmin;

® BO3MOXHOCTb OOBEIMHEHUS HECKOJIbKUX CUMTHIBATENICH B CETh
no unrepdericy RS 485 nns Benenus oduiei 0a3pl JaHHBIX OTIIEYaT-
KOB NaJIbIIEB (MCKJIIOYAET HEOOXOUMOCTh BBOJIA OTIIEYATKOB MAaJbIIEB
BO BCE€ CUMTHIBATENIN CUCTEMBbI) — A0 31 CUMTHIBATEINSI B CETU C MAKCH-
MasbHOM JiHOU 1200 M.

[Tocnennee BpeMs MOJIyYaeT PACIpPOCTPAHCHUE TEXHOJOTHUS Xpa-
HEHMS OTMeYaTKa TMajiblla HEMOCPEJACTBEHHO Ha OECKOHTAKTHOMU
cMapT-kapte. s uaeHTuduKanuyu nojib30BaTellb MPEeAbsBIsSET Kap-
Ty, CUATHIBATEIb CUUTHIBAECT C HEE JJAHHBIC OTIE€YATKa Maybla, a 3a-
TE€M MPUKIAAbIBACT Majell K YyBCTBUTEILHOMY 3jieMeHTY. CuuThiBa-
TeJlb OCYIIIECTBIISIET CPAaBHEHUE MPEAbSIBICHHOTO OTIEYaTKa MaJibIia C
€ro 3TAJIOHHBIMU JaHHBIMHU, MOJYYEHHBIMH C KAapThl, U MPUHUMAECT
pelieHre 0 MPaBOMOYHOCTH BJIaJICHUSI TIOJIb30BATEIIEM KapThI.

Takoil cmoco0 UMeeT ABa OCHOBHBIX MPEUMYyIIecTBa. Bo-niepBhIX,
CHHUMAETCS OrpaHMYCHHE Ha KOJWYECTBO MOJIb30BATEJIEH B CHUCTEME,
MOCKOJIBKY BCs MH(oOpmMalius 00 oTheuyaTkax MaJbIIEB XpPaHUTCS Ha
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KapTax moJib3oBaresieidl. Bo-BTOphIX, Mpu paboTe HECKOIBKUX CUUTHI-
BaTeJICl MCKIIIOYAETCS HEOOXOIMMOCTh MPOKIIAJIKU CIEIUaTIu3upo-
BAHHOTO KaOessi MEXKJly CUMTHIBATEJISIMA B CUCTEME JJIsSI TIEPECHUIKU
oTrne4yaTkoB. B kayecTBe mpuMepa TakKuX yCTPOMCTB MOKHO MPUBECTU
cuuthiBaTenu VeriSmart u BioAccess, npennaraemeie pupmoit North-
ern Computers. B 000UX yCTpoOICTBax HCHOJIb3YIOTCA KapThl Mifare
Standard, nmeronye maMaTe Ha 1 kKOauT.

HenocratkaMu mogoOHBIX CUMTEIBATENIEN SBIIAIOTCS 0OJIE€ BEICO-
Kasi CTOMMOCTh KapT Mifare 1o CpaBHEHHUIO ¢ OOBIYHBIMU MPOKCUMHU-
THU-KapTaMH, a TaKK€ HEOOXOAUMOCTh UMETh B CHUCTEME YCTPONCTBO
3aMicy Ha OECKOHTAKTHBIE CMapT-KapThl.

TexHuueckue XxapakKTEpUCTUKU CUMTHIBaTENIEH CBECHBI B Ta0I. 4.

Tabnuuya 4
[TokazaTenb 3HaueHue
Monens V-Pass V-Prox V-Sman BioAcoees
Pupma- Bioscrypt Bioscrypt Bioscrypt  |Northern Com-
IPOU3BOJIUTEIb uters
TexHoJiorus cuu- Kapra + or- | Kapra + otne- | Kapra + otne-
THIBaHHMS Tonpko OT- | e4yaTok (xpa-| YaToK (Xpa- |4aToK (XpaHUT-
MeYaTOK | HUTCA B CUM- | HUTCS HA Kap- | Cs HA KapTe
THIBATEJIC) te Mifare) Mifare)
[TopnepxuBaembie Buranpga, mar-
UHTEP(EHCHI Buranna, RS 232, RS 485 HUTHBIX KapT,
RS 232, RS 485
Tunsl kapT AJ1st 26 unu 34 Mifare Mifare
CUMTHIBATEJIS j our HID Standard Standard
KomuuectBo mojnb- | 100 (BO3-
30BaTesel B cuc- MO>KHOCTb 4500 He orpanuue- He orpanmeHo
TeMe pacupeHust HO
10 200)
Bpewms nobasiie-
HUs HOBOTrO noyib- | Menee 3¢ | Menee 3¢ | Menee S ¢ Mesnee 10 ¢
30BaTes
Bpewms unentudu- | Menee 1 ¢
Karuu nosb3oBa- | (mpu 100 ot- | Menee 1 ¢ | Menee 2 ¢ Menee 1 ¢
TeJIs neyaTkax)
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Oxonuanue maon. 4

[TokazaTenb 3HaueHue

BepositHOCTh He-

CaHKI[MOHUPOBAH- 0,002 — — Menee 0,0005

Horo jgocrtyna (Py.,)

BeposatHoCTb

JI0’KHOTO OTKa3a B 0,01 — — Menee 0,01

JIOCTYyTIEe

OKBHBaJIEHTHAA

BEPOSITHOCTh — 0,001 0,001 —

OIITMOKH

Hanpsixenue nu- 7_ 24 B 10CT. Toxa 8§—12B 12-24B

TaHUs MOCT. TOKa MOCT. TOKA

E)‘;{Tgefj;;;‘;‘oﬂhd 200 MA 60 MA 200 MA 110 MA
npu 12 B npu 12 B npu 12 B npu 12 B

pexKUME

[ToTpebiisiemblit

TOK B PEXKUME J0- 250 MA 250 MA 250 MA 250 MA

OaBJICHUSI TTOJTH30- npu 12 B npu 12 B npu 12 B npu 12 B

BaTeen

Pa3zmepsl, MM 130x50x65,5 130x118%x63,5 |125x68%61

Paoyscnaa ooonouka 2naza

Panyxnas o06osiouka ria3a 4enoBeka (iris) — 3To MeMOpaHa, OK-
pyaroiasi riaa3Hou 3padok. Ee nuamerp 0OBIYHO COCTaBJISET OKOJIO
11 mm. Pagyxnast 00004Ka r1a3a UMEET CBOM HEMOBTOPUMBIN PHUCY-
HOK, MPAaKTUYECKH HE MEHSIONIUICS MOCe TOCTHKEHHUS YeTOBEKOM
OJIHOTO Trofia. Y HUKaJIbHOCTh 3TOTO PUCYHKA OOYCJIOBJI€HA TEHOTUIIOM
JUYHOCTH, U CYIIECTBEHHBIC OTJIWYUSA PUCYHKA paay>KHOU 000J0UYKHU
HaOI0Ma0TCs Aake y OJiu3HENoB. BeposATHOCTh, YTO CYIIECTBYIOT
JIBE Pay’KHbIEC 0OOI0UKHU C OIMHAKOBBIM PHCYHKOM, cocTaBisieT 1077,
PucyHOK comepXuT OONbIIOe KOJUYECTBO MEJIKHUX JETajleH, Mo KOTo-
PBIM MOXKHO UJICHTU(PUIIMUPOBATH YEJIOBEKA, U TIPU ATOM O4YE€Hb CTaOU-
JICH Ha TIPOTSDKEHHUH BCEH €ro JKM3HU, a caMa paaykHas 000JI0UKa SB-
JsieTcs HanOoJiee 3allUIEHHBIM U 00eperaeMbiM opraHoM. Bpauu uc-
MOJIB3YIOT PUCYHOK U LBET Paay>XKHON 000JI0YKHU ISl TMATHOCTUKHU U
BBISIBIICHUS] T€HETUYECKON MPEaPacloIOKEHHOCTH K HEKOTOPBIM 3a-
0OJICBaHUSIM.
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Cuctembl uaeHTHU(UKAIMKA 4YeJIOBEKAa MO PaayKHOW 000JI0UKe
rjia3a CUMTAIOTCS OJHUMH W3 CaMbIX HAJICKHBIX CPEIH BCEX OMOMET-
PUYECKUX TEXHOJOTWi. BEeposSTHOCTH JIOKHOrO JIOMYyCKa B CUCTEMAX,
IIPEACTABICHHBIX Ha COBPEMEHHOM pbIHKE, cocTtasisieT 0,000001 wu
MEHEE MPU BEPOSATHOCTH OTKAa3a B JOCTYNE YHNOJHOMOYEHHOMY MOJIb-
3oBarento nopsiaka 0,02.

Cucrema uJIESHTU(PUKALMK HUCIOIB3YET BHUACOKAMEPY, CUHUTHI-
BAIOIIYIO PUCYHOK Paly’KHOM 0005104KH T1aza. COBpeMEHHbBIE CUUTHI-
BaTeNM MO3BOJISIIOT JIeNIaTh 3TO € paccTosAHus oT 10 caHTUMETpOB 10
onHoro metpa. [Ipu 3ToM Hanuuyue y 4eloBeKa OYKOB WIJIM KOHTAaKT-
HBIX JIMH3 HE OKa3bIBAC€T CYIIECTBEHHOI'O BJIMSHHUS HAa Ka4eCTBO CUH-
TaHHOTO M300pakeHus. B mpocTtelilieM ciaydae cuctemMa ayTeHTU(U-
KaIlid COCTOUT U3 OOBEKTHUBA, YEPHO-OCION TEIECBU3NOHHON KaMephl
U IUIaThl BBOJAA BUIEOM300pakeHHs B KoMIibloTep. [loacBeTka rinaza
OCYIIECTBIISIETCS HECKOJIBKMMHU MAJIOMOITHBIMU CBETOJAMOIAMHU, U3ITY-
qalomuMu UH(pakpacHoe u3aydyeHue (OObBIYHO B JAHANa30HE OT
700 o 900 um). HaBenenue kaMephl JTIOCTUTAETCS 32 CUET CUCTEMBI
3epKay, a (OKYCHpPOBKA — OOBEKTHUBOM C
TpaHchokaTopoM. B HEKOTOpPBIX MOAENSIX CUH-
THIBATEJICH HaBEJICHUE KaMepbl TPOUCXOIUT aB-
TOMaTHYECKH TpU TPUOIMKEHUM OO0BEKTa Ha
paccrosiHue Onuke nosymetpa. Ilocne HaBene-
HUS KaMepbl CUYUTHIBATEIb aHAIU3UPYET H30-
Opa’KeHUE M BBIJICJISIET B HEM BHEIIHIOK I'PaHU-
Iy paayXKHOM 000J0YKH, 3pauyKOBYIO 00JIACTh U
LEHTp 3pauka (puc. 52).

3ateM omnpenensierca 00JacTb pagy>KHOU
000JI0UKH, KOTOpasi OyJeT UCIOIb30BaThCS JIJIS
najapHeWero ananusa. [Ipu 3ToM HMCKII0YarTes 00J1IacTH, 3aKPhIThIC
BEKaMH, TCHEBbIE U OTpa)karoIlue odjacTh. B COBpEeMEHHBIX CUMTHI-
BaTeJsAX BBICOKME XAPAKTEPUCTUKU PACIO3HABAHMS JOCTUTaIOTCs, €c-
JU JUIs aHanm3a J1ocTynmHo MeHee 40 % MoBepXHOCTH paayKHOM 000-
nouku. Bes nHbopMainms oOpabaTbiBaeTCs B MOJISPHOM CHUCTEME KO-
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opauHart. [loydyeHHOE ONTUMHU3UPOBAHHOE M300pakeHUE Mpeodpaszy-
erca B nudpoBoi oOpazell UACHTU(PUKAIMOHHBIX MPU3HAKOB, 3aHU-
MAaIOIINI HECKOJIBKO COTEH OalT maMsITH.

[Ipu cpaBHEHUM CUUTAHHOTO 00pa3a C ITAIOHHBIM OOpa3loM M3
NaMATH CUUTHIBATENIS MPOUCXOJUT BBIUYMCICHUE PACCTOSHUA XeM-
MUHTa, KOTOPOE XapaKTepU3yeT CTENCHb Pa3iuuusl MEXIy JBYMs 00-
pazamu. Kaxnaerii uz 2048 6ut 00pasza, MOIy4eHHOTO MPU CUMTHIBA-
HUU, TIONAPHO CPABHUBAETCS ¢ OUTOM 00pasa U3 MmamsiT, a MOJTYyYEHHOE
3HauYeHHe BhIYMCIsIeTcs 1o joruke «Vckmouaromee NI (puc. 53).

CunTaHHbIV 0bpas Obpa3s u3 b6aabl AaHHbIX
0001 = 1 = HecoBnageHue
0002 = () = coBnapexue
0003 =0
0004 =0
2048 204

Puc. 53. Boruucnenue paccmosinusn Xemmunea

Hanpumep, ecnu nepBblii OMT CUMUTAHHOTO OOpa3a paBeH «1», a
nepBbIit OUT oOpasa u3 mamsatu «0», ToO ITO 03HAYAET, UTO COBIAICHUS
HET, U B pe3yJbTar 3anuckiBacrcs «1». Ecnu ects coBnagenue, B pe-
3yJbTaT 3anucbiBaetcs «0». Jlanee cpaBHMBAIOTCS BTOpbIE OUTHI 00-
pa3oB, 3aTEM TPEThU U T. 1. B peanbHBIX CHCTEMAaX CPaBHEHHUE BCEX
2048 map OUT MPOUCXOAUT TOCTATOYHO PEIKO, MOCKOJIBKY pay’KHas
000J104Ka HE MOJHOCTBIO JOCTYMHA JiJisi cKaHupoBaHus. [Tocie cpas-
HEHHUS BCEX JIOCTYMHBIX Map OUT KOJWYECTBO MOJYYEHHBIX HECOBIIA-
JIEHUM JeauTcsl Ha oOlee yuciao cpaBHeHu. [lonydeHHOE 3HAueHUE
Ha3bIBAIOT paccTosHueM XemmuHra. Hampumep, eciu B pe3ynbTare
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cpaBHeHust 2048 map Out Obuto HaikgeHo 204 HecoBMaJeHUS, pac-
crossHue XeMmMMmuHra Beruucisercs kak 204:2048 = 0,1. DTo 3HauywmT,
4TO JIBa 00pa3a paznuyarotcs Ha 10 %.

Jlornueckas onepauus «Mckmouaromee MJIN» mpocto peanunsy-
€TCSl U OBICTPO BBHITIOJIHAETCS Ha COBPEMEHHBIX IMPOIECCOpax, HAIPH-
Mep, 32-pa3psAaHbId TPOLECCOP MOXKET 3a OJHY MAIMHHYIO onepa-
K0 BRINOJIHUTH AelicTtBue «Hckmouaromee UJIM» ans aByx mesnbix
JNECSITUYHBIX yucel u3 auanazona ot 0 1o 4294967295, Ha nporiecco-
pe ¢ takroBor dactoror 300 MI 11 3a 0JTHy CEKYHIy MOKHO BBIIIOJIHUTH
cpaBHeHue mpudau3uTeasHo 100 000 pUCYHKOB paayKHBIX 000JI0YECK.

Ha ocHOBaHUM 3KCHIEPUMEHTANBHBIX JJAHHBIX MIPU BHIOOPKE CpaB-
HEHMI 00pa3o0B pagyKHBIX 000s04ek mopsiaka 10° GbUTH MOCTPOCHSI
TUCTOTPaMMBbl IUIOTHOCTH BEPOSTHOCTEH, KOTOPBIE OICHMBAIU CTe-
IIEHb COOTBETCTBHUS MpejlaraeMoro js HjacHTU(UKAIMKU oOpasza u
ATAJOHHOTO 00pa3iia u3 0a3pl JaHHBIX. COOTBETCTBYIOIIUE THCTO-
rpaMMBbl TIOKa3aHbl Ha puc. 54, a. I1moTHOCTh BeposTHOCTH (puc. 54, 6)
WUTIOCTPUPYET Cydaid, Korja mpeajaraeMblil 1 uIAeHTU(PUKAIIH
o0pa3 COOTBETCTBOBAJ JTAJIOHHOMY. IIJOTHOCTH BEpPOATHOCTH 2,
MMEIoIIas cpenHee 3HaueHue nopsaka 0,5, oTpaxkaeTr ciaydau, Koraa
npejyiaracMbiii 00pa3 HE COOTBETCTBOBAJ ATAaJOHHOMY (pacCTOSIHUE
Xemmunra 0,5 COOTBETCTBYET CIy4YalHOMY PacHpeeICHUIO COBITAJIC-
Huit). Cpeanee 3Hauenue pacnpenenenus / 6musko k 0,08 (wm 8 %).

)4 a %\ px) 4
/ A

7

AN

0 008 034 04999 X 0 0,5 x

a) 0)
Puc. 54. Pacnpeoenenue cmenenu coomeemcmaus npeodiacaemvlx

0151 udeHmugpukayuu oo6pazoe u SMaloHH020 06pazya u3 6azvl OAHHLIX
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Oco06eHHOCTRIO 000UX pacIpeIeICHUH SIBISCTCS MaJIoe 3HAUYCHHE
JTUCIIEPCUU, KOTOPOE BBIPAXKAETCS B MaJION MIMpUHE 000UX pacmlpee-
nenui. Tak, mua 1 cpenHekBagpaTndyeckoe oTkiIoHeHUEe paBHO 0,038,
a s 2 — 0,032. Paccrosaue Xemmunra, pasHoe 0,342, COOTBETCTBY-
€T PaBEHCTBY BEPOSTHOCTEH OIMMOOK MEPBOTO M BTOPOTO poja U CO-
CTaBJISIET 8,33-10'7.

4.3. UnenTuukanus Ha OCHOBE KBAa3MTUHAMMYECKHUX
NMPU3HAKOB

OcHoBHOM crienM(pUYECKO OCOOEHHOCTHIO HACHTU(UKAIUU U
ayTeHTU(UKAIIMK YeJIOBeKa Ha OCHOBE KBAa3WJIWHAMHUYECKUX OHMOMET-
PUYECKUX MPU3HAKOB SIBJISIETCS BO3MOYKHOCTh CYIIECTBEHHOI'O H3MeE-
HEHUS STUX UIACHTU(DUKAIMOHHBIX MPU3HAKOB BO BPEMEHU. DTH W3-
MEHEHHUS MOTYT OBITh CBSI3aHBI C OOJIBIIIMM KOJIMYECTBOM (PAKTOPOB
KaK BHEIIHUX, BO3JEHCTBYIOIINX HA YEJIOBEKA, TaK U COOCTBEHHO €T0
dbuznonorndyeckux ocobeHHocTen ((huznueckoe COCTOSTHUE, HACTPOe-
HUE U T. I1.).

Ananuz noonucu

[Toanuce yenoBeKa MaBHO MCIOJIB30BAIACH JJII YCTAHOBJICHUS
ero auyHoct. PaboTa mo aBTOMaTu3alvu 3TOro IMpollecca Mmokasana,
YTO ISl IOCTHXKEHUSI TPeOYyeMoil HaIe)KHOCTH UACHTU(PUKAIIUN HEOO-
XOJIUMO YYUTBIBATh HE TOJIBKO caMy (hOopMy MOAMHUCH, HO U TUHAMUKY
JBW)KEHUSA TIepa, CTeNEHb HaXXuMa U Jip. TOJIBKO IIPU 3TOM JIOCTUTAET-
Csl BBICOKAsI HAJICKHOCTh WACHTU(PUKAIIMY JTUIHOCTU. [{eliCTBUTENBHO,
HAY4YUTHCS MOJMUCHIBATHCS MOXOXKENU MOAMUCHI0 HE HACTOJBKO YK U
c10kHO0. OJHAKO BOCHPOM3BECTH ATy MOIIUCH C TOW K€ AUHAMHUKOU
KpanHe CI0KHO.

Od4eBUIHO, YTO MACHTU(UKAIMSA HAa OCHOBE TMOAMUCU HE MOXKET
HAaWTH IIMPOKOrO MPUMEHEHMS B CHCTEMaX KOHTPOJS JOCTyNa Ha
OOBEKT B CBSI3U C HU3KOU MPOMYCKHOM CIIOCOOHOCTHIO. Takue cucre-
MBI IPUMEHSIIOTCS B OAHKOBCKUX MPUIOKECHUSX.
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Tonocosasn uoenmugpurkayus

OueBuaHAs TPHUBJIEKATEIBHOCTh JAHHOTO METOJA COCTOMT B
yno0cTBe npumeHeHus. OCHOBHOM CII0KHOCTBIO, CBSI3aHHOM C 3TUM
CIIOCOOOM, SIBJISIETCS JIOCTHXKEHUE TPeOyemMoill TOYHOCTH WJICHTU(U-
kanuu. CeKkTpalbHbIA COCTaB PEYM ONMPEENSAETCA HE TOJIBKO PSIAOM
(U3UOJIOTHUECKUX U TMOBEJICHUYECKUX (PAKTOPOB, HO U BO3MOKHBIMU
IIOMEXAMU — OKPY KaromuM myMom. [Ipu 3TOM 1oIBEpKEHHOCTh peyn
BIIUSIHUIO ATHUX (PAKTOPOB MOXKET CO37aTh MPOOJEeMBI IS IIpoIecca
uneHTudukanun. Hampumep, 4eaoBeK ¢ IPOCTYI0H MOXKET HCIBITHI-
BaTh TPYAHOCTH MPHU UCTHOJIB30BAHUM JAHHBIX CUCTEM.

Henb3s He y4uThIBAaTH U JOCTATOYHO CJIA0YIO 3alUIIEHHOCTH
ATOTO CIocoba OT cheMa MH(POPMAIUU 0 aKyCTUUYECKOMY KaHATy —
OT BO3MO’KHOM 3aIKMCH C TMOCICIYIOIIAM BOCIPOU3BEACHUEM JIJId HE-
caHkunonupoBanHoro mpeogoneHus CKVY]l. B Hacrosimiee Bpewms
UJECHTU(UKALIUS 10 TOJI0CY UCMOIB3YETCS JJIsl yIPaBICHUS TO0CTYIIOM
B MIOMEILCHUSI C HU3KMMHM U CPETHUMHU TpeOOBaHUAMHU K O€30IacHO-
ctu. Unenatudukaius mo rojaocy — y100HbIN, HO B TO K€ BpeMsl HE Ta-
KOM HaJIe)KHBIM CrOCcO0 MAeHTU(UKAIIMU, KaK, HAIPUMEP, UCIOJIb30-
BaHME OTIEYATKAa Majblla WIK paay>KHOU 000JI0UKH TIia3a.

Hoenmughuxkayua no noxooke

OnHO M3 HOBBIX HAIPaBJICHUM pa3pabdOTOK CUCTEM HUJICHTHU(PUKA-
. XOTS JOCTATOYHO OYEBHIHOE, €CJIM BCIOMHUTH IIUPOKO ITPUMEHSIE-
My (ppasy «y3HaIO0 MO MOXOJKE». DTO HANpPABICHHE CBSI3aHO MPEKIC
BCETO C aBTOMAaTU3UPOBAHHBIM BBISBJICHUEM ONPEAEIECHHBIX CyObEKTOB
cpenu apyrux. Hanpumep, Ui moucka Jnil, HaXOAAIMXCS B PO3BICKE.

[TpumepoM MOXKET CIIyKUTh PaJuOJIOKALIMOHHAs CHUCTEMA pPacIlo-
3HaBaHM JIIOJEH M0 MOXOJKE, Kak oAHa U3 pa3paboTok IleHTarona B
00JacT aHTUTEPPOPUCTUUYECKON JeATenbHOCTH. OHAa OCHOBaHa Ha
YHUKAQJIBHOCTH B JIOCTaTOYHOM CTEIEHU MOXOAKM 4esoBeka. OneHka
s dexTuBHOCTH Takon cuctembl — 80 — 90 % mpaBUIIBHOTO pacmo3Ha-
BaHus. [Ipu 3TOM yUYUTBHIBAIOTCS pAJl UHIAUBUIYAIbHBIX XapaKTepH-
CTUK W TIapaMEeTPOB TeJla YEJIOBEKA, TAKUX KaK (PU3MUECKUE pa3Mephl,
Macca Teja, XapaKTepHble 0COOEHHOCTH ABUKEHUN U JIp.
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K cnoXHOCTSIM HMCHOJIB30BaHUSA TAaKUX CHUCTEM MOYKHO OTHECTH
TPYJHOCTHU B PACIIO3HABAHUH JIIOAEH C YETKOM MOXOIKOM.

W3 npyrux mpoeKTOB, HAXOAUIMXCS B CTAIUU pa3pabOTOK, MOX-
HO OTMETUTH PaclO3HABaHUE JIIOJAECH MO KOHTYPY Ha PAacCTOSHHUM [0
150 M ¢ OIIEHOYHOW BEPOATHOCTHIO MPABUIBHOW HUIACHTU(DUKAIIUH
90 %; pa3pabOTKH, CBSI3aHHBIE C TPEXMEPHBIM OTCIICKUBAHUEM JIBU-
YKEHHUS TeNa, U s APYrUx.

4.4. IlepcriekKTUBHBbIEC HAIPABJICHUS

HccnenoBanus, Beaynmecs B 00JaCTU OMOMETPUUYECKUX TEXHO-
JIOTHI, MOTYT J1aTh CYIIECTBEHHOE PACIIUPEHHUE CIUCKA NpPUMEHsE-
MBIX TTPUHIUIOB UJCHTU(UKAIIUH.

CylecTBYIOT JIEUCTBYIOUIUME CUCTEMBI, KOTOpPbIE HACHTUMUIIM-
PYIOT JINYHOCTH IO KJIABUATYPHOMY MTOYEPKY. DTOT METOJ OCHOBAH Ha
TOM, YTO MpHU OBICTPOM HAOOpE TEKCTa Ha KJIaBHAType KOMIIbIOTEpa
WHTEPBaJIbl MEK/Ty HAXKATUAMU KJIABUIIl U UX OTHYCKAHUSIMH, a TAK¥KE
JUTUTENBLHOCTH YAEPKaHUS KJIABUII YHUKAIBHBI I KaXKJA0T0 YeJIoBe-
Ka. DTOT METO/l MO3BOJIIET COYETATh JIBA HE3aBUCUMBIX METO/a UJICH-
TU(UKALMK — OCHOBAaHHBIN Ha 3HAHUAX YeJoBeKa (Mapoib WIH KOJO-
Bas ()paza, BBOJMMAs C KJIaBUATYPhl) U HA €ro (PU3NYECKUX XapaKTe-
PUCTHKaX KaK JIMYHOCTH (KJIAaBUATYPHBIN MOYEPK).

OnHUM W3 aKTUBHO PAa3BUBAIOIIUXCS HAIMpABJICHUW ayTeHTU(U-
KallK SIBJISIETCA MCIOJIb30BaHUE MHIUBUIYaTbHBIX OCOOCHHOCTEH re-
HETUYECKOTr0 Koja JUYHOCTU. CerojHs METOJibl aHajiu3a IeHeThYe-
CKOr0 KOJia MPUMEHSIOTCA TOJbKO B KPUMHUHAIMCTUKE, TAK KaK OHU
CPaBHUTEIBHO JIOPOTH U TMOKA HE TMO3BOJISIIOT MOJy4YaTh pe3yjiabTarT B
peabHOM Macitabe BpemMeHd. TeM He MeHee CTOMMOCTh TEXHOJIOTHI
JKCIIpecc-aHalin3a OMOJOTMYECKUX MATepHAIOB W BpeMs aHalu3a
CHUXAIOTCSI JOCTAaTOYHO OBICTpO. BrojHe BO3MOXKHO, UYTO METOIbI
UJICHTU(UKAUY JIMYHOCTH O TEHETUYECKOMY KOJIy CKOPO CTaHYT
KOMMEPYECKUMU TEXHOJIOTUSIMH.
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B 1menoM, ecau roBopuTh O OMOMETPUYECKON HACHTU(DUKAIIUN
JUYHOCTH, HEOOXOJUMO MOMHUTh U 00 ATUYECKUX aCMEKTax (Hampu-
Mep O COOJIFOICHUHM KOH(PUACHIIMAIBHOCTH ), KOTOPBIE TECHO CBSI3aHBI
C 3aJlauaMu KOHTPOJIS IOCTyIa U 0€30MaCHOCTH.

KOHTpOJI])HbIe BOIIPOCHI U 3aJaHUSA

1. Ha yem ocHOBaH OWOMETpHUYECKUN METOJ] HACHTUPHUKAIIN?
[lepeuncnuTe OCHOBHBIE ATalbl 3aHECEHUs MHGPOPMAIIUU O OMOMET-
pUYECKHUX 00pa3ax B MaMsTh PACMO3HAIOIIEH CUCTEMBI.

2. Ilpoanamusupyiite crnocod HACHTU(GUKAIMKA IO OTIEYaTKY
naisia. Kak paboraer peanusyroniee ero ycTpoucTBO HACHTU(DUKA-
1007070

3. IIpoananu3upyiiTe ciocod UACHTU(PUKAIIUN 110 TEOMETPUH PYKH.

4. B dem 3akitouaercs cnoco0 HICHTU(UKAIMKU MO PaxyKHOUN
obomouke riaza? [IpuBeaure CTPYKTYpHYIO CXEMY YCTPOWCTBA U TO-
SICHUTE TIPUHITUTI €r0 (PYHKIIMOHUPOBAHUSI.

5. Ilpoananu3upyite criocoObl UASHTU(UKAIIUK IO CeTYaTKe IJa-
3a U 110 TEOMETPHH JIUIIA.

6. OnuimuTe cnoco0bl UASHTU(PUKALIMY Ha OCHOBE KBa3UAMHAMU-
YECKUX MPU3HAKOB.
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I'nasa S. BBIBOP CKY /A AJIS1 ObOPYJ1OBAHUSA OBBEKTA

5.1. O06caenoBanme 00LEKTA

Boei0op BapuanTta oOopynoBanusi o0bekta cpeactBamu CKVY ]I
clielyeT HauuHaTh ¢ ero oocienoBanus. [Ipu obcrnenoBanuu onpene-
JSIFOTCA  XapaKTEPUCTUKU 3HAYMMOCTU TOMEIIEHUN OOBEKTa, €ro
CTPOUTENBHBIE U APXUTEKTYPHO-IUIAHUPOBOYHBIE PEUICHHUS], YCIOBUS
SKCIUTyaTalliu, PEKUMbl pabOThl, OTPAHUYECHUSI WJIM, HA00OOPOT, pac-
HIMPEHUS MPaBa JIOCTYIA OTAEIbHBIX COTPYAHUKOB, MapaMeTPhl yCTa-
HOBJICHHBIX (MJIM MPEANOJIaraéMbiX K YCTAHOBKE Ha JAHHOM OOBEKTE)
ycTpoiicts, Bxoasmux B CKY /. Ilo pesynapTatam oOciaegoBaHus OIl-
pEeNEeNsIOTC TAKTUUYECKUE XapakTepucTuku u ctpykrypa CKVY /I, Tex-
HUYECKUE XapaKTEPUCTUKU €€ KOMIIOHEHTOB, a4 TaKXE COCTaBIISIETCS
TeXHUYECKOEe 3a7jaHue Ha o0opyaoBaHue oobekta CKVY /1.

B TexHn4YecKoM 3a/laHuM yKa3bIBAKOTCS:

— Ha3HAYEHUE CHCTEMbI, TEXHUUYECKOE OOOCHOBAHUE U OINHCAHUE
CUCTEMBI;

— pa3MEIlEHNE COCTABHBIX YAaCTEN CUCTEMBI;

— YCJHOBUSA 3KCIUTYaTallMi COCTABHBIX YaCTEN CUCTEMBI;

— OCHOBHBI€ TEXHUYECKHUE XapPaKTECPUCTUKH, TAKHE KaK:

— IPOMYCKHAsl CIIOCOOHOCTh B OXpaHseMbI€ 30HBI, 0COOCH-
HO B YacC-IHK;

— MAaKCHMaJIbHO BO3MOKHO€ YHMCJIO IIOJb30BaTENEd Ha
OJINH CUUTHIBATEIb;

— MAaKCHMAaJIbHOE YUCJIO U BUJIBI KAPTOUEK-ITPOITYCKOB;

— TpeOOBaHUs K MACKUPOBKE U 3amuTe cocTaBHbIX yacTted CKY /]
OT BaHJIAJIN3Ma;

— OTIOBEIICHUE O TPEBOXKHBIX U aBAPUIHBIX CUTYAIUSIX U MPUHATHE

COOTBETCTBYIOIIMX MEP IO UX MPECEUECHUIO WU ITPENYTPEKICHUIO;
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— BO3MOYKHOCTH PabOTHI M COXpaHEHUs JAHHBIX 0€3 KOMITbIOTEpa
WJIW TIPU €T0 OTKA3E;

— IpOrpaMMHOE 00€CTICYUEHUE CUCTEMBI;

— TpeOoBaHMs K 0€30MaCHOCTH;

— TpeOOBaHUS K JIEKTPONUTAHUIO;

— 00CITy’>KMBaHUE U PEMOHT CHCTEMBI;

— TpeOOBaHUs K BO3MOKHOCTH BKJItoueHus1 cucrembl CKY /[ B un-
TErPUPOBAHHYIO CUCTEMY OE30MACHOCTH.

Apxumekmypuo-nﬂauupoeoqubte ucmpoumeilbHble peuteHusn

[TyTem uzyueHust yeprexeit, 00XoJa U ocCMOTpa 00bEKTA, a TAKKE
IIPOBEACHUS HEOOXOIUMBIX U3MEPECHHM ONPEIEISIOTC:

— KOJIMYECTBO BXOJIOB/BBIXOJIOB M WX T€OMETPUUYECKHE Pa3MephI
(rutoIaak, JIMHEMHBIC pa3Mephbl, MPOMYCKHAs CIIOCOOHOCTH U T. 11.);

— MaTepuaj CTPOUTETbHBIX KOHCTPYKITUH;

— KOJIMYECTBO OTJICIILHO CTOSIINX 3aHUM, UX 3TAXKHOCTD;

— KOJIMYECTBO OTKPBITHIX TUIOMIAIOK;

— KOJIMYECTBO OTAIUIMBAEMBIX M HEOTAIUIMBAEMBIX MOMEIICHUN U
UX PacIoJIOKEeHHE.

Ycnoeus IKCcnjtyamauyuu

YuuThIBaTh BPEIHOE BO3JACHCTBUE OKPYKAIOIIEU CPEAbI CICAYET
JUIIb JJ1s1 UICTIOJIHUTEIBHBIX YCTPOUCTB, CUMTHIBATENICH U KOHTPOJIJIE-
pPOB, MpeAHA3HAYEHHBIX MJi1 PadOThl BHE OTAIUIMBAEMBIX 3aKPBITHIX
MOMEIIEHUH JIMOO B OCOOBIX YCJIOBUSAX (TOBBIIIIEHHAS BIAXHOCTD, OT-
puliaTenbHas TeMieparypa u T. 1.). i Hanexxnoi padorst CKY /Il Ha
00BbEKTE€ HEOOXOAUMO YUYHUTHIBATH BIUSHUE AJIEKTPOMATHUTHBIX MO-
MeX, TIepenajibl HaMPsHKEHUST TTaHUs, YIAJICHHOCTh CUYUTHIBATENICH U
KOHTPOJUIEPOB OT YIPABIISIIOIIETO LEHTPA, 3a3€MIJIEHUE COCTaBHBIX
4acTel CUCTEMBI U T. II.
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Humezpupoeannwie cucmemut oxpanvt (MCO)

B nacrosiiee Bpems 110001 KpyHHBIA U OCOOEHHO BaXKHBIM 00b-
€KT UMEET BEeCh HA0Op TEXHUYECKUX CPEACTB 0e30MacHOCTH. MHOTO-
o0Opa3ue U pa3pO3HEHHOCTh ATUX CUCTEM Ha OJHOM OOBEKTE MPUBOIUT
K HeA((PEKTUBHOCTH UX paOOThI, TPYJHOCTSAX B YIPABICHUU U 00CITY-
x*uBaHUU. OObENMHEHHUE BCEX CHUCTEM B €IWHBIA MPOTrPaMMHO-
anmapaTHbIi KOMIUIEKC ¢ 0O1Ie MHPOPMAIMOHHOW CPEeIoi U eIMHON
0a301 JaHHBIX MMO3BOJISIET:

— MUHUMU3HUPOBATH KaUTAIbHBIE 3aTPAaThl HA OCHAIIIEHHE 00bEK-
Ta. AmnmapartHas 4acTh 3HAYMTEIBLHO COKpAIlaeTCsl KaK 3a CYET MC-
KJIFOUEHMS TyOJIUpYIOIel anmnapaTyphl B pa3HbIX CUCTEMAaX, TaK U U3-
3a yBeJqudeHus 3G PEKTUBHOCTH pabOThI KaXKI0M CUCTEMBI,

— Ha OCHOBE TOJIHOM M OOBEKTUBHOM HMH(pOPMAIIUH, MOCTYyMaro-
el onepaTopy, 3HAYUTEIIBHO COKpaIlaeTcs BpeMs, HEOOXOAMMOE Ha
NPUHSATHE COOTBETCTBYIOIIMX PEIICHUH MO MPECEYCHUI0 HECAHKIHO-
HUPOBAHHOTO TMPOHUKHOBEHUS, MPOXOJY MU JPYTHX YPE3BHIUANHBIX
CUTyalluii Ha 0OBEKTE;

— ONTUMU3UPOBATH HEOOXOJAMMOE YKCIIO TIOCTOB OXPaHbI U CYIIle-
CTBEHHO CHU3WUTh PacXoJibl Ha UX COJACp>KaHHE, a TAKKE YMEHbBIIUTh
BIIUSIHUE CYOBEKTUBHOTO YEJIOBEUYECKOTO (pakTopa;

— YETKO pa3rpaHu4uTh MpaBa JOCTyNa Kak CBOUX COTPYIHUKOB,
TaK U MOCTOPOHHHUX B OXPaHSAEMbIC MOMEIICHUS U K MOJYYCHHUIO WH-
dbopmanuu;

— aBTOMAaTU3UPOBATH MPOIECCHI B3ATUS, CHATHUS OXPAHSIEMBIX TO-
MEIIEHUN, BKJIIOYEHUS TEJIEBU3MOHHBIX Kamep, KOHTpOos muieidon
OXPaHHO-TIOKAPHOU CUTHAIU3AIUH U T. II.

IIpu cozpanuu MCO crenyer yuuTbiBaTh BO3MOXHOCTh COBMECT-
HOW CHHXpOHHU3auu Bcex coctaBiisitonmx MCO ycTpolcTB, BO3MOXK-
HOCTh MHTETpAllUd Ha MPOrPAMMHOM M amlapaTHOM YPOBHSX, BO3-
MOXHOCTb OpTraHU3aI[uy JIMHUW CBSI3U CTAHJIAPTHBIX UHTEp(dEiicoB RS
485 u RS 232 (upu 3HAYMTEIbHOW YIAIICHHOCTH MMAHEIEN CUCTEM CHT-
HaJM3alUU U YTIPABJICHUS TIOCTYIIOM).

112



5.2. Tpeb6oBanus k ocHOBHbIM koMnoHeHTam CKY J{

Tpebosanusa K ucnoaHumeIbHoIM YCMPOUCHEAM

HcnosHUTENbHBIE YCTPOWCTBA JIOJAKHBI O0ECIEUNBATh OTKPbI-
THE/3aKphITHE 3alIOPHOTO0 MEXaHU3Ma WM YCTPOMCTBA 3arpakICHUS
U M0Ja4e YIPABISAIONIET0 CUTHAJIA OT KOHTPOJIEpA, a TaKXe HE0O-
XOJIUMYIO0 TMPOIMYCKHYIO CIOCOOHOCTH JJIsi AaHHOTro oOBekTa. [lapa-
METpPBI YIPABISIONIETO CUTHANA (HAMPSHKEHUE, TOK U JITTUTEIBLHOCTD)
JIOJKHBI OBITh YKa3aHbl B cTaHAapTax W/uiu TY Ha KOHKPETHbBIC BUIbI
YCTPOMCTB 3arpakACHUS.

Pexomenayemasi BeMunHaA HanpspkeHUs nutanus 12 wnu 24 B,
OJIHAKO JUIsi HEKOTOPBIX BHUJOB IPUBOJIOB HCHOJHUTEIBHBIX YCT-
pOMCTB (BOpOTA, MACCUBHBIE JIBEPH, ILJIarOayMbl) JOIMYCKAeTCs HC-
NoJIb30BaTh 3jiekTponuTanue ot cetu 220/380 B. YmbluuieHHOE MO-
BPEXKJICHUE HAPYXKHBIX JJIEKTPUUECKUX COCIUHUTEIBHBIX IIeTeH He
JOJKHO MPUBOJUTH K OTKPHIBAHUIO YCTPOKCTBA 3arPaKICHUSI.

B cnydae nponajgaHus 3IE€KTPOMUTAHUS B UCIIOJIHUTENIBHBIX YCT-
poiicTBaxX JOJDKHA MPEeAyCMaTPUBAThCd BO3MOXKHOCTh MUTAHUS OT pe-
3€pBHOIO HMCTOYHHMKA TOKA, a TAKXKE MEXAaHWYECKOE aBapUilHOE OT-
KpPBIBAaHUE YCTPOWCTB 3arpaxicHus. ABapuiiHas CHUCTeMa OTKPBHITHUS
JOJKHA OBITh 3allMIIEHa OT BO3MOXKHOCTH MCIIOJIb30BaHUS €€ JIJis He-
CaHKIIMOHUPOBAHHOT'O MPOHUKHOBEHUS.

YcrpoiicTBa HMCHOMHUTENBHBIE JIOJKHBI OBITh 3alUIIEHBI OT
BIIUSIHUSL BPEJHBIX BHEIIHUX (DaKTOPOB (DJIEKTPOMArHUTHBIX IOJICH,
CTaTUYECKOTO AJIEKTPUUECTBA, HECTAOMIIBHOTO HANPsHKEHUS TTUTAHMUS,
BTN, BIIAXKHOCTH, TEMIIEPATYPHI U T. 11.) U BaHJATU3MA.

[Tpu BBIOOpPE MOBOIYMKOB HEOOXOIMMO YYMTHIBATH HArpy3Ky (BEC)
YCTPOWCTBA 3arpaKICHHs, a TakKKe KOJMYECTBO IIMKIOB OTKpbI-
THs1/3aKpbITUs. [[aHHbBIE TapaMeTphl YKa3bIBAIOTCS B MACIIOPTE HA U3JICITHE.

Tpeboeanun k ycmpoiicmeam uoeHmugukayuu 0ocmyna

CuutbhIBaTeNM JOJKHBI OOECIEeUMBATH HAJACKHOE CUUTHIBAHUE
KOJla C HMACHTU(UKATOPOB, MPEOOPA30BAHUE €T0 B DIICKTPUUCCKUI
CUTHAJI U Nepeladyy Ha KOHTPOJLIEDP.
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CuuthiBaTENN MOJXKHBI ObITH 3AIMINCHBI OT MAHUITYJIUPOBAHUS
nyTeM nepedopa, noadopa Koga v paiio4acCTOTHOTO CKAaHUPOBAHMUSL.

[Ipu BBOAE HEBEPHOIO KOAA AOJAKEH OJOKHPOBATHCS BBOJ HA
BpeMs, BEJIMYMHA KOTOPOIrO 3aJaeTCsl B MACHOPTAaX Ha KOHKPETHBIE
BU/JIbI cUMTHIBaTeNie. BpeMst OJOKMPOBKH JOJKHO OBITH BHIOPAHO Ta-
KM 00pa3oM, 4TOObl O0ECIEeUUTh 3aJJaHHYI0 MPOMYCKHYK CIOCO0-
HOCTb IIPY OTPAHUYECHUH YKCIIa MOMBITOK mojaoopa. [Ipu Tpex momwit-
KaX BBOJIa HEMPABUJIBHOTO KOJIa JOJKHO BBIJABATHCS TPEBOXKHOE M3-
BeleHue. st cucrem, pabOTarONIMX B aBTOHOMHOM PEXHME, Tpe-
BOXKHOE U3BEIICHUE MEPEJACTCS Ha 3BYKOBOW/CBETOBOM OMOBEIIATED,
a I CUCTEM, padOTAIOUIMX B CETEBOM PEKHMME — Ha IEHTPaJIbHBIMI
NyJbT C BO3MOXHOCTBIO AYOJIUPOBaHUSI 3BYKOBBIM/CBETOBBIM OIOBE-
naTeneM. TpeBOKHOE M3BELIEHHUE JIOJKHO BBIIABATHCS TAKXKE IPH
JIFOOOM aKTe BaHJAIN3Ma.

KoHcTpykiusi, BHENTHUN BUJ M HAJANMKUCH HA WUJCHTUPUKATOPE U
CUMTBIBATENIE HE TOJHKHBI PUBOJIUTH K PACKPBITHIO CEKPETHOCTH KOAA.

YcerpoiictBa uACHTU(UKAIMKA AHAJOTUYHO HCIOJHUTEIbHBIM
YCTPOUCTBAM JOJIKHBI ObITh 3alIUIIECHBI OT BIUSHUS BPEIHBIX BHEIII-
HUX (DAKTOPOB M BaHJAIU3MA.

Nnentudukatopsl JOJKHBI OBITh 3aIUIIECHBI OT MOAJEIKH U KO-
nupoBaHus. IIpou3BoauTENs HOJDKEH TapaHTHPOBAaTh, YTO JAHHBINA
KOJl UACHTU(UKATOpA HE MOBTOPUTCS, WM YKa3aTh YCJIOBHUS MOBTO-
PAEMOCTH KOJAa W MEPHI IO MPEIOTBPAIICHUIO MCIIOIb30BAHUS HJICH-
TU(PHUKATOPOB C OJIMHAKOBBIMHU KOJIAMH.

B macnopTax Ha KOHKpPETHbBIE BHUJbI UJICHTHU(PUKATOPOB JIOJKEH
OBITH OMpEEICH MUHUMYM KOJIOBBIX KOMOWHAIIUM.

JIJ1s1 aBTOHOMHBIX CHCTEM TOJIb30BaTENb JOJKEH UMETh BO3MOXK-
HOCTh CMEHHUTh WJIM NIEPEYCTAaHOBUTH OTKPBIBAIOIIMN KO 10 MEPE He-
obxomumoctH, HO He MeHee 100 pa3. CMmeHa kKoja J0mKHA OBITH BO3-
MO>KHa TOJIBKO MOCJIE€ BBOJIA IEHCTBYIOLIETO KOJIA.

[Ipu BeIOOpE MAEHTHU(HUKATOPOB ClIeAyeT UMETh B BUJY, UTO KJja-
BHUaTypa oOecreyrMBaeT HU3KUN YpPOBEHb 0€30MacHOCTH, MarHUTHBIC
KapTO4YKH — CpenHuu, Proximity, Burann-kapTodyku U 3JEKTPOHHBIC
kimoun Touch Memory — BRICOKUM U OMOMETPUYECKUE — OYE€Hb BBICO-
KU ypOBEHb 0€30MACHOCTH.
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Tpebosanus Kk ycmpoiucmeam KOHMpPOasa U ynpaesieHus 00CHynom

KonTtposnepsl, paboTtaroiiie B aBTOHOMHOM PEXUME, JTOJKHbI
oOecrieunBaTh MpueM HHGOpPMAIUU OT CUMUTHIBATENEH, O0OpabOTKY
uH(popMaIu U BbIPaOOTKY CUTHAJIOB YIIPABJICHUS JJIsl UCIIOJHUTEIIb-
HBIX YCTPOMCTB.

KoHntposiepsl, paboTaroiire B CETEBOM pPEKUME, AOJKHBI 00ec-
NEeYNBATh:

— 00MeH uH(pOopMaLKEl 1O JIMHUU CBSI3U MEXK]ly KOHTPOJIJIEpaMu
U YIPABJISIIONIMM KOMIBIOTEPOM UJTM BEIYIIUM KOHTPOJLIEPOM;

— COXPAaHHOCTh TMaMSITU, YCTAHOBOK, KOJIOB HJICHTU()UKATOPOB
npu OOpBIBE CBSA3U C YMPABISIIOUIUM KOMIBIOTEPOM (BEIYIIMM KOH-
TPOJUIEPOM), OTKJIIOUCHUW TUTAHUS U MPU TMEPEXOJie Ha PE3epPBHOE
MUTaHUE;

— KOHTPOJIb JIMHUM CBSI3U MEXIY OTACIbHBIMU KOHTPOJIJIEpAMHU U
MEXy KOHTPOJIJIEPAMH U YIIPABJISIIOLIIAM KOMIIBIOTEPOM.

st rapantupoBanHoil pabotrel CKVY]l paccTosiHue Mexay OT-
JENbHBIMU KOMIIOHEHTAMH HE JIOJHKHO MPEBBIIATH BEJIMYMH, YKa3aH-
HBIX B MTaCMOPTax (€CIr HE UCTIOIB3YIOTCS MOJIEMBI).

[TpoTokoasl oOMeHa uHpopMarueid 1 UHTepPEeNChl TOTKHBI ObITh
CTaHJAPTHBIX THUMOB. Buasl u mapameTpbl UHTEPPENCOB HOJKHBI
ObITh YCTAHOBJICHBI B MACMOPTaxX W/WIM JPYTUX HOPMATUBHBIX JOKY-
MEHTaX Ha KOHKPETHBIE CpPEICTBa C y4YETOM OOIIUX TpeOOBaHUI
['OCT 26139.

PexomeHtyeMbie THITbI HHTEP(PEHCOB:

— MEXKJ1y KOHTpoJuiepamMu — RS 4835;

— MEX]Ty KOHTPOJIIEPAMU U YIIPABJISIFOLIIUM KOMITBIOTEPOM — RS 232.

[IporpaMmmHOe 0OecriedeHre JOKHO OCYILECTBIISITh:

— MHUIMAINA3aIUI0 UACHTU(GUKATOPOB (3aHECEHHE KOJOB HJICH-
TU(PUKATOPOB B MaMAITh CUCTEMBI);

— 3a/1aHUE XAPAKTEPUCTUK KOHTPOJIUPYEMBIX TOUECK;

— YCTaHOBKY BPEMEHHBIX MHTEPBAJIOB JIOCTYyNa (OKOH BPEMEHU );

— YCTAHOBKY YPOBHEMN JIOCTYIA JIJIsl MOJI30BATEIICH;
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— IPOTOKOJIMPOBAHUE TEKYIIUX COOBITHIA;

— BeJeHue 0a3 JaHHBIX;

— COXpaHEHHE JaHHBIX U YCTAHOBOK IPU aBapHsIX U COOSIX B CUCTEME.

Yposenv docmyna — COBOKYNHOCTh BPEMEHHBIX MHTEPBAJIOB JIOC-
Tyna (OKOH BPEMEHHU) M MECT Mpoxoja (MapuIpyTOB MEpEeMEIICHHUS),
KOTOpPbI€ HA3HAYAIOTCA ONMPEACIICHHOMY JIMILYy WU TPYyMIe JIUI, KOTO-
PBIM paspelieH JOCTYyH B 3aJaHHbIC OXPAaHSEMbIE 30HbI B 3aJlaHHBIC
BPEMEHHBIE UHTEPBAJIbI).

[IporpamMmmHOe oOecriedeHue AOIAKHO ObITh YCTOWYMBO K CIydaii-
HBIM U MPEIHAMEPEHHBIM BO3JICCTBUIM CIEIYIOLIErO BUAA:

— OTKJIIOYEHHUE YIIPABIISAIONIETO KOMIIBIOTEPA;

— IPOrpaMMHBIN COPOC YIIPABIIAIOIIETO KOMIIBIOTEPA;

— anmnapaTHBIN cOpOC yIpaBJIsIONIer0 KOMIIbIOTEPA;

— Ha)KaTUE Ha KJIABUAType CIy4ailHBIM 00pa3oM KJIaBHUIII;

— CJTy4alHbIN TIepeOop MyHKTOB MEHIO MPOTPAMMBI.

[Tocnie ykazaHHBIX BO3JEMCTBUU U IIOCIE IEpe3anycKa Iporpam-
MBI JIOJDKHA COXPAHATHCS PabOTOCIMOCOOHOCTh CHCTEMBI M COXpaH-
HOCTh YCTAHOBJICHHBIX JAHHBIX. Y KA3aHHBIE BO3JICVCTBUS HE JOJKHBI
MPUBOJIUTh K OTKPBIBAHUIO YCTPOMCTB 3arpaxJcHus U H3MEHEHUIO
JEHUCTBYIOIIMX KOJIOB JTOCTYTIA.

[IporpaMmmHOe oOecriedeHue AOIAKHO OBITh 3aIlUIIEHO OT Mpea-
HaMEPEHHBIX BO3JICHCTBHI C LEIbIO U3BMEHEHUS! YCTAHOBOK B CUCTEME.

Buj u cTenens 3aluThl 10IKHbBI OBITh YCTAHOBJICHBI B TACIIOPTax
Ha KOHKPETHBIC BUJIbI CPEACTB WK cucTeM. CBeieHuUsl, MPUBECHHbBIC
B TEXHUYECKOHN JIOKYMEHTAI[UU, HE JOJIKHBI PACKPbIBATH CEKPETHOCTD
3aIUTBHI.

[IporpamMHOe oOecrieueHre MpH HEOOXOAUMOCTH JOJDKHO OBITh
3aIUIIEHO OT HECAHKIIMOHUPOBAHHOTO KOMTUPOBAHUS.

[IporpamMmmHOe obOecrieyeHHe MOHKHO OBITh 3alIUIIEHO OT He-
CaHKIIMOHUPOBAHHOTO JIOCTyNa C IOMOIpI0 TapoJier. KoimdyecTBo
YPOBHEHN AOCTYyIA MO NapOJIsIM JIOJKHO OBITh HE MEHEE TPEX.

PekomeHniyemMblie ypOBHU JOCTYIIA 11O TUITY MOJIb30BaTEICH:

— MEPBBIN («AAMUHUCTPAIUS») — JOCTYH KO BCeM (YHKIUSIM KOH-

TpOJIsA ¥ JOCTYIa,
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— BTOpOH («omepaTop») — AOCTYIl TOJIbKO K (PYHKIIUAM TEKYIIIETO
KOHTPOJIS,;

— TPEeTUHl («CUCTEMIIIMK») — MOCTYN K (PYHKIUAM KOH(MUTYpaIUU
IIPOTpaMMHOI0 obOecrieueHus 06e3 AocTyna K (yHKIUAM, 0Oecreun-
BAIOIINM yTIPABJICHUE UCTIOTHUTEIBHBIX YCTPOUCTB.

[Ipu BBOJIE MapoJIst HA IKPAHE JUCILIES HE TOJDKHBI 0TOOpaX)aThCs
BBOJIMMBIC 3HAKH.

Yuciio CHMBOJIOB MAPOJIsl TOKHO OBITH HE MEHEE TSTH.

Tpebosanusn K 31eKMpoORUmManuIo

OcnoBHoe aekTponuTanne CKYJl T0MKHO OCyIIECTBIATHCS OT
CETH MEPEMEHHOr0 TOKa 4acToTor 50 'l ¢ HOMUHAIBHBIM HaIpsxKe-
Huem 220 B.

CKVY]I nomKkHBI COXpaHATh pabdOTOCIIOCOOHOCTh MPU OTKJIOHEHU-
X HanpsibkeHus: cety ot —15 10 +10 % u gyactoTel 10 =1 'y oT HOMU-
HaJLHOT'O 3HAYCHMUSI.

Onekrponutanue otaeabHbIX CKY [ nomyckaercst OCymecTBISTh
OT IPYTMX UCTOYHUKOB C MHBIMHU MMAPAMETPAMH BBIXOJIHBIX HaIpsKe-
HU, TpeOOBaHUs K KOTOPHIM YCTAHABIMBAIOTCS B HOPMATUBHBIX JIO-
KYMEHTaX Ha KOHKPETHBIE THUIIbI CUCTEM.

OnektpocHabxeHne texunuueckux cpeacts CKVY]l ocymectis-
€TCsl OT CBOOOJHOM Tpynmbl MIUTa ASKYpHOTro ocBemieHus. Ilpu oTt-
CYTCTBUM Ha OOBEKTE IIMTa JEKYPHOIO OCBEIIEHUSI WU CBOOOHOM
Irpynnbl HA HEM 3aKa34yMK YCTAHABIMUBAET CAMOCTOSITEIBbHBIA IIUT
ANEKTPONUTAHUSA HA COOTBETCTBYIOIIEE KONIMYeCTBO rpymi. [ur
AJIEKTPONUTAHUSA, YCTAHABIMBAEMbIM BHE OXPaHSEMOrO MOMEIIEHUS,
JOJDKEH pa3MelaTbCa B 3alUpPacMOM METATMYeCKOM Imkady U 3a-
OJIOKMpPOBAH Ha OTKPbIBAHUE.

CKY /] momKHbI UMETh PE3EPBHOE DIJICKTPOMUTAHUE NPU Iporna-
JAHUM OCHOBHOIO 3yeKTponuTaHus. HomMuHambHOE HampshKeHUE pe-
3€pPBHOI0 MCTOYHUKA MUTAHUS JOKHO ObITh 12 unu 24 B. Ilepexon
Ha PE3epBHOE MUTAHUE U OOPATHO JOJKEH MPOUCXOJIUTh aBTOMAaTHUYe-
CKM 0€3 HapylIeHUs YCTAaHOBJIEHHBIX PEKUMOB PaOdOThl U (PYHKIIMO-

HaybHOTro coctossHus CKVY /1.
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CKVY ]I nomxHBI COXpaHITh pabOTOCTIOCOOHOCTh MIPU OTKJIOHECHH-
X HAIpPSHKEHUS] pe3€pBHOT0 UCTOYHKMKA UTaHus oT —15 mo +10 % ot
HOMUHAJBLHOT'O 3HAYCHUSI.

Pe3epBHBII UCTOYHUK MUTAHUS JOJIKEH 00ecreunTh GyHKIIMOHU-
POBaHUE CUCTEMBI MPHU MPOIAJTaHUK HANPSKEHUM B CETU HA BpeMs HE
MEHEe BOCbMU YacoB.

[Ipu “cnonp30BaHUU B KQU€CTBE UCTOYHUKA PE3EPBHOIO MUTAHUS
aKKyMyJIATOpa JOJDKEH BBITIOJIHATHCS aBTOMATUUYECKHUI MOA3aps]l aK-
KyMYyJISITOpA.

AKKyMyJIsITOpHBIE Oartapen (3a HMCKIIOUYEHHEM HEOoOCTyKHUBae-
MBbIX), KaK MPaBUIO0, Pa3MEIIAIOTCS B CIEIUATBHBIX aKKyMYJISITOPHBIX
NOMENIECHUAX Ha CTEUIaKaX WM MOJIKaX IKada B COOTBETCTBUU C
TpeboBanusiMu TY 45-4-J710.610.236-87 B moajgoHax, CTOUKUX K BO3-
JIEUCTBUIO arpECCUBHBIX CPEI.

CBUHIIOBBIE AKKYMYJISITOPBI €MKOCTBIO HE Oosee 72 A/du u 1ie-
JIOYHBIE AKKYMYJSITOpHBIE OaTapen eMKocThio He Oosiee 100 A/u u
HanpsbkeHueM 10 60 B MoryT ycraHaBiuMBaThCs B OOLIMX MPOHU3BO/I-
CTBEHHBIX HEB3PBIBO- U HEIMOXKAPOOIACHBIX OMENIEHUSAX B METAJIJIU-
yeckuXx mkadax ¢ 000C00IE€HHON MPUTOYHO-BBITSHKHON BEHTHIISIIUCH.

AKKyMYJISITOPHBIE YCTAHOBKH JIOJKHBI OBITH OOOPYIOBaHbI B CO-
OTBETCTBUU ¢ TpeOoBaHusiMu [1Y 3.

[Ipu “cnonp30BaHUM B KAUECTBE UCTOYHUKA PE3EPBHOIO MUTAHUS
aKKyMYJIATOpa WK CyXUX OaTapei IOoJKHA ObITh MPEAYCMOTPEHA UH-
TUKAIMsSL paspsfia akKKyMyJsiTopa Wiy OaTapeu HUXKE JOMYCTHMOTO
npezaena. /[ aBTOHOMHBIX CUCTEM MHAMKAIIUS pa3psiaa J0JKHA ObITh
CBETOBAasI WJIM 3BYKOBasl, JJI1 CETEBBIX CUCTEM CUTHAJI pa3psia akKy-
MYJISITOpa JIOJDKEH TepeaaBaThCs Ha IEHTPaIbHBIM MyNnbT. XuUMUYe-
CKH€ MCTOYHUKHU TOKa (OaTapeiiku), BCTPOCHHBIE B aKTHUBHBIC HJICH-
TU(PUKATOPBI UM 00ECTICYMBAIOIINE COXPAHHOCThH JAHHBIX, JOJKHBI
o0ecreunBaTh pabOTOCIOCOOHOCTh CPEACTB KOHTPOJS U YIIPaBICHUS
JIOCTYTIOM HE MEHEE TSATHU JIET.
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5.3. TunoBsbie BapuanTol CKY /|

CKY/[ ona aemonomnozo pexcuma paoomot

CKVY]] 1-ro u 2-ro xjaccoB, pabOTalOMKUMH B aBTOHOMHOM pe-
KM€, OOBIYHO OOOPYAYIOTCS: KBapTHUPbI, KOTTEIKU, HEOOJbIINE
o(uChl, Mara3uHbl, aNTeKU, TOCTUHULIBI U T. M. U MaJ0 3HAYHUMBbIE 30-
Hbl Ha BaXXHBIX 00BEKTaX. JTO MO3BOJISET PAllMOHATIBLHO YMEHBIIUTh
YHUCJIO KaHalloB, o0cykuBaeMbIx goporoctosiumu CKY [ 3-ro u 4-
ro kinaccoB. [lanasie CKY /[ — 3T0 HEOOMBINE  HEIOPOTUE CUCTEMBI,
oOCITy>KHUBAIOIIME, KaK MPaBUIO, 10 BOCBbMU YCTPOWCTB 3arpakJacHuUs
(nBepel, Bopot, TypHUKeToB M T. 1.). CKY]l 1-ro m 2-ro kmaccos
MO>XHO MPUMEHSITh U Ha BaXKHBIX OOBEKTAX WJIM MOMEIIECHUSIX, €CIH
HEOOXO/IMMBII YPOBEHb 0O€30MacHOCTU OOECIEYMBAETCA CUCTEMaMU
OXPaHHOW CUTHAJIU3alMU U BUACOKOHTPOJIS.

Ha puc. 55 npuBeneH BapuaHT KOHTPOJIA JOCTyIIa B [IOMELLEHUE C
OOHOU ABEPHIO. B cucteMy BXOISIT: KOHTPOJUIEP, COBMEUICHHBIA CO
CUMTBIBATEJIEM, KOJOHAOOpHAs KiIaBHAaTypa, HCIOJHUTEIHHOE YCT-
POMCTBO (3aMOK), TaTYUK COCTOSIHUS JIBEPU, KHOMKA aBTOMATUYECKO-
ro OTKPBIBaHMS JIBEPU C BHYTPEHHEW CTOPOHBI, BHEIIHHE 3BYKOBOWM
W/WJIA CBETOBOM OIMOBENIATEIN, UCTOYHUK MTUTAHUS.

KoHTposep coEMelle HHBIH

CO CUHTBIEATEJIEM
HenonuutemsHoe
¥ JIaT4HK cOCTOSHHA
YCTPOHCTRO
{(zamoK) ) ZBEePH {3aKPBITO/OTKPBITO)
- —= |[KHOIIKa PLIX0/a
Omnopemnaren
Hetounnk
MHTAHHS
+12(24) B

Puc. 55. O6opyoosanue CKV][ nomewenuss ¢ 00Ol 08epbio

Cucrema oOecreunBaeT JBa crnoco0a KOHTPOJS AOCTyMa: Mpo-
BEPKY TOJIbKO KapTOUeK WM ABOMHYIO IPOBEPKY — KAPTOUEK M KOJIO-
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BOIrO Iapoys. B cucremMe MOXXHO yCTaHaBJIMBAaTh TaK Ha3bIBAEMBIN
oucHbI pexuM. Ero cMbICil COCTOUT B TOM, YTO MOJb30BaTENb OT-
KPBIBAET 3aKPBITHIN 3aMOK C MOMOILBIO HAECHTU(UKATOPA U TPOXOJIUT
B noMeuieHue. /lanee cHapyX u OTKpBIBaTh 3aMOK MOXHO CBOOOIHO,
IPOCTBIM HAKATHEM PYUYKH. DTOT PEKUM YCTAHABIMBAETCA MO KeJa-
HUIO MOJIb30BATENS, HAIIPUMED, JIJIS1 TOTO, YTOOBI KaXAblid pa3 HE MOJ-
XOJIUTh K JIBEPHU (HE HAXKUMAaTh KHOIIKY aBTOMAaTHYECKOI'O OTKpbIBa-
HUS IBEPU) U OTKPBIBATh €€ U3HYTPH, KOTJA CTy4aTCs] IOCETUTEINH.

[Ipu peann3zanuu JaHHOTO BapyuaHTa HA OObEKTE PEKOMEH IYETCS:

— HWCIIOJB30BaTh CUCTEMBI, UMEIOUIUE MPOYHBIA METAIMYECKHI
KOpIyC, KOJAOHAOOPHYIO KIJIABHATypy C METAUIMYECKUMH KHOIIKaMH,
BCTPOCHHYIO MHIUKALMIO PEXUMOB pabOThl, aHTHCAOOTAXKHYIO 3alllH-
Ty JUIsl IPEIOTBPAIICHUSI YMBILIIJIEHHOTO B3JIOMa KOPIyca KOHTPOJLIE-
pa ¥ CUUTHIBATENS;

— HCIOJb30BaTh CUCTEMBI, UMEIOIINE SHEProHE3aBUCUMYIO Ta-
MSAThH U MO3BOJISIIOIIME XPAHUTH JaHHBIE JNINTEIBHOE BPEMS;

— HUCIOJb30BaTh CUCTEMBI, MO3BOJISIONINE U3MEHITh BpEeMs pas-
OJIOKMPOBKH JIBEpEH;

— IPOrpaMMUPOBAHUE CUCTEMBI OCYHIECTBISATH C MOMOIIBIO Mac-
TEp-KapTOUKHU U KJIABUATYPHI.

Hannbiid coctaB CKY ]l MokeT BappUpOBATHCA B IIMPOKHUX ITpe-
Jenax 1 B MUHUMYME COCTOSITh U3 OJJHOTO KOHCTPYKTHUBHO 3aKOHYEH-
HOTro OJioka (B BUJAE 3aMKa), B KOTOPOM pa3MEIIEHbl CUUTHIBATEIb,
KOHTPOJUIEP, UCIIOJHUTEIBHOE YCTPOMCTBO (3alop, pUreib, 3aABUKKA
U T. I1.), UIHAUKATOPbI pexxuMoB padoTel. [Ipu stom CKVY/I[ paGoTaer B
pexXrMe 0OBIYHOTO 3aMKa, T. €. IPU COBMAJIEHUU KOAOB WIAEHTU(UKA-
TOpa W CUMTHIBATEIIA 3aMIOPHBIA MEXaHU3M CpadaThIBAaET U Pa30JIOKHU-
pYET IBEpb, pa3penias yepe3 Hee Mpoxod. B mpouecce pacmmpenus
CUCTEMBI JIOMTOJIHUTEIBHO MOXET YCTAHABIMBATHCS €I1I€ OJUH CUUTHI-
BaTejb AJIs KOHTPOJIS MPOoXoJa B 00paTHYIO CTOPOHY (MJIM OpraHu3a-
MM MHOTOYPOBHErO0 KOHTpOJS JIOCTylla), BBIHOCHBIE CBETO-
BbIE/3BYKOBBIE€ OIOBEUIATENIH, YCTPOWCTBA aBTOMATHYECKOTO OTKPBI-
BaHMsI/3aKpPhIBAHUS IBEPH U T. 1.
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Ha puc. 56 npuBenen Bapuant odopynoBanus CKVY ]I, paboraro-
el B aBBTOHOMHOM PEeXUMe, 00bEKTa ¢ HECKOJIbKUMU JIBEPSMH.

JlaHHBIN BapuaHT MOCTPOEHUS CUCTEMBI OTJIWYAETCA OT MPE.bI-
IYIIETO TOJIPKO JIUIIL paciiupeHueM (QyHKIHA U 00bEMOM IaMsITH
YIPaBJISIONIETO KOHTPOJIIEPA, a TAaKKe ero KOHCTpyKiuend. CunThiBa-
TEJIU W HUCIIOJIHUTEIbHBIC YCTPONWCTBA pa3MeEIIeHbl B Pa3HBIX KOHCT-
PYKTUBHBIX OJIOKaX W YIPABJICHHE MU OCYIIECTBISIETCS uyepe3 00-
Ui KOHTposuiep. B cructemy MOryT OBITH BBEICHBI IOTIOTHUTEIBHBIC
(GYHKITUN:

— KOHTPOJIb MPOXO0/1a B IBYX HaIPaBJICHUSX;

— aBTOMATHYECKOE OTKPBITHE U 3aKPBITUE BEPEH NP aBapUIHBIX
U TPEBOXKHBIX CUTYyaIUsX;

— Tiepeiada TPEBOKHBIX COOOIICHHI Ha MOCT OXPaHbI;

— pETrUCTpanysl MPOUCXOAIINX COOBITUIM C TTIOMOIIBIO MPUHTEPA,
MOJIKJTFOYaeMOT0 K KOHTPOJLIEPY.

[lnefih oxpas-ToxapHai CuutbEarens Nel
chnngmrenmne eHr 1' -] ’;?:epn (DET?{I;ETD f3aKpETD)
yCTpoHCTED Mel Kompomep —
(2aMOE])
. ==— HOmKA EROTA
. -~
. .
Hemommrenesoe = 2...8 OIOKHpPYEMBIX
yoTpOfcTED Mef | o= . eepeH
[ SaMOE) .
Kuapmarypa Canrbaresn Ne§
- FIIPAENEHIT JlaTome CoCToAHMA
- (mpor panmpoEam) | mepn (omproisaxprm)
OB EIIATETH f
==—— [ HoIma BEEOOA
BErioqm TpEEOEHED. HIBEIIEHITH Herowmm
HA [IOCT QXPAHE TIMTARIA
+12H4y B

Puc. 56. Obopyoosanue CKV]] o6vexma c neckonvkumu 0sepsamu

[IporpamMmMupoOBaHuEe CUCTEMBI OCYIIECTBIIAETCA KAK C ITOMOIIBIO
MacTep-KapTOYKA M KJIABUATYpPbl, TAK U C MOMOIIBIO MNEPEHOCHOTO
KOMIIBIOTEDA.
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B cBoeM 3aKOHUEHHOM BHJE JAHHYIO CHUCTEMY MOXHO JETKO
BktounTh B CKVY]I, paboratoiiyto B cereBoMm pexkume. s aToro He-
00X0JMMO HCTOJIB30BaTh KOHTPOJUIEP, MO3BOJISIONIUM paboTaTh B Ce-
TEBOM PEXKHUME C JPYTMMH KOHTPOJUJIEpAMHU WA HCHOJIb30BaTh JO-
MOJIHUTEJIbHBIM MOJIYJIb CBSI3U, 00€CTICUMBAIONINI 00BbEIMHEHUE KOH-
TpOJUIepOB uepe3 unrepdeiic RS 485.

CKY/[ ona cemesozo pexcuma padbomol

CKVY ]l 3-ro u 4-ro kiaccoB mpeaHa3Ha4YeHbI N1 000pyAOBaHUS
KPYIHBIX OOBEKTOB, TAKUX KaK OAHKU, KPYIHbIC YUPEXKIACHU U pup-
Mbl. HECOMHEHHBIM JTOCTOMHCTBOM 3THUX CHUCTEM SIBIIACTCA BO3MOXK-
HOCTb MPAKTUYECKU HEOTPAHMYEHHOTO pacIiIupeHus. Takue cucTemsl
MO3BOJISIIOT OOCITY»KMBaTh JIECATKH THICSAY IMOJb30BaTeneil. B oTHocH-
TEIbHO HEOOJBIIMX W HEJOPOTHX CHUCTEMax 3-ro Kiacca HCIOJb-
3yercs nocrpoenne cucrembl CKY I, mpyu KOTOpOM B OJIHY KOHTPOJIH-
pyemyto auHui0 uHTepdeiica RS 485 BKIIIOUAIOTCS BCE KOHTPOJUIEPHI,
a 0asza JaHHBIX 3arpyKaeTcsl B OJMH YIPABISIONINN KOHTPOJIIEp (Mac-
Tep-KoHTposuiep). Takoe mocTpoeHHe oOecrneynBaeT T'HOKOCTh
BcrpanBanuss CKVY/[ B wHTEphEp MOMENIEHHN, MUHUMH3ALMUIO KOM-
MYHUKAIIMOHHBIX COEMHEHUN U OOIBIINE PACCTOSIHUS MEXTY O00BEK-
TaMu yIIPaBJICHHUS.

DddexktuBHocth padothl CKY]l 4-ro kmacca oOyciioBiieHa BO3-
MO>KHOCTBIO CO37]aBaTh PAa3BETBJICHHBIC, JHOCTATOYHO MHOTOYMCIICH-
HbIE COCJIMHEHUS KOHTPOJUIEPOB U YIPABIISIIONIMX KOMIBIOTEPOB B
CAUHYI0 CHUCTeMY. MOAYJIbHOCTh TTOCTPOCHUS JAHHBIX CHUCTEM oO0ec-
MICYMBAET:

— TUOKOCTh KOH(pUTYpaInu;

— MPOCTOTY MOHTAaXa, TEXHUYECKOT0 00CITyKUBAHUS U PEMOHTA;

— BO3MOKHOCTb PACIIUPEHUSI CUCTEMBI;

— LIECHOBYIO A(P(hEKTUBHOCTD;

— JIETKOCTb COIPSIKEHUS C YCTPONMCTBAMU CEPBUCHOM aBTOMATUKHU
(ynpaBnenue audTOM, OCBEUIEHHEM, CUCTEMaMH KOHIAUIMOHUPOBA-
HUS U T. 11.).
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Ha puc. 57 npuBenena npumepHasi CTpyKTypHasi cXema IoCTpoe-
Hust CKVY]I 3-ro kinacca (64 KOHTpoOJMpYyEMbIE IBEpH) HAa Oa3e MHOIO-

(GyHKIIMOHAIBHOTO
nuto. Ha puc. 58

KJIacca.

KOHTPOJUIEPA, UMEIOLIETO MOAYJIbHYI0 KOHCTPYK-
IIPUBEACHBI BAPUAHTHI MOCTPOCHUS CHCTEM 4-TO

Koutponmep Nol {pemymmmii)

Momym Ha 2 HDC‘IHT MarH. Kapra
- s Muoro- : - Kap
Moy a2 N
HcoonHHT e Hble Monym & yeTpolicTea HD Cuaur. "Proximity"
YCTPOHCTBA (3aMKH, |« | A/UT HOAKIIEO- | QYHKIHOHA
TYPHHKeTHI H T.1.) 4eHHS BHEIN- Moy Ha 2 HDCqHT_ MarH. Kapra
HHX ycTpoii- | JIBHBIH CYHTBIBAIOITHX o
Cucrema OIIC CTB ycTpolicTea Hl] Cuyr. "Proximity"
Momvb MOAYJILHBIH
Hetoumnx . (Mozy, Mozym na 2 *—’*DC‘IHT. MarH. Kkapra
Becnepeboiinoro|«— = | BX0/a/BbIXOMIA)
KOHTpOJUTep | CTHTHBAIONIX
UHENEHEEH B ~=—=— KomouaGopHuK
ycTpolicTRa I P
Moy Moy Moy Ha 2 *:—:-l]CtmT. "Proximity"
— pea-| CBSI3H IO NpHEMO- CYHTHIBAIOIIHX
uHTepdelicy | mepemaun | ycTpoficTEa H KononaSopruk
K korTpOILTEpPY ®
-
Ne3...7
RS 232
- — — ®
K ynpapmstomemy
KOMIIBIOT €Y ®
RS 485
Kontponmnep No§
Moaymb MHoro- Moy Ha 2 *E—I*DC'-IHT. MarH. Kapra
—=| cpszu N0 CYHTBIBAIOIHX o
HuTepdeiic CTpoHCTRA *—*D Cuur. "Proximity"
peiicy dyHKIHOHA- yerp ty
Momym Ha 2 HDC‘IHT. MarH. Kapra
{—h JLHBI CUHTBIEAIOITHX o
HcoonHHT e Hble Monym yeTpolicTea HD Cuaur. "Proximity"
YCTPOHCTRA (3aMKH, | e | AP HOAKIIO™ | o po mmp, g i ™ 5
TYPHHEETBI H T.1, ) MCHHA BHELU- OfyJb Ha "‘—"'DC‘IHT. Marf. Kapra
HUX YCTPOii- | porrn oo oon | CHHTBIBAIOIHK
Cucrema OIIC CTB p p ycTpolicTea H Komouabopuuk
Moy ..
?CTOHH%K 7 . gxonﬁnbmozla) Moz Mozyum Ha 2 “—”DC“HT' sty
ecnepeboiHOrO npaeMo- T I T
I mepenadH | ycTpolicTea H Kononabopuuk

Puc. 57. Cmpyxkmypnas cxema CKY/] 3-20 knacca

CoeanHeHne KOHTPOJUIEPOB MEXAY COOOW M MOJKIIOUYEHUE KOH-
TpoJujIepa K pa3IMuHbIM NepupEepuiiHbIM YCTPONCTBAM, BXOJSAIIUM B
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COCTaB CUCTEMbI, 00€CIIEUNBAETCS IPU MOMOIIM PAa3IUYHBIX MOYJIEH.
K oaHOMy KOHTpoOIUIEpy MOXET ObITh MOAKIIOYEHO 10 BOCBMH CUH-
THIBATEJIEM PA3JIMYHOIO THUIIA, HAIPUMEP, CUUTHIBATEIb MATHUTHBIX
KapTOYEK, CUUTHIBATEIb OCCKOHTAKTHBIX KApTOYEK, KiaBHaTypa (KO-
noHabopHuk) u np. IlonkimtoueHue cyuThIBaTeNeld OCYIIECTBISETCS
4yepe3 COOTBETCTBYIOIIMI CUMTHIBAIOIIMNA MOJYJb, paOOTaIOMIMN C
JBYMsI CUMTBHIBAIOIIUMHU yCTpouWcTBaMHu. [IoMUMO cuuThIBaTENEH, OH
TaKXe KOHTPOJMPYET NATYUKU COCTOSHHS JABEPEU M KHOIIKM HUX OT-
KpPBIBaHUS, IPYyTUE BCIIOMOTaTENbHbIE YCTPOUCTBA.

Komnniotep| RS 485

| | _
Koutposnep | Konrpomnep | | Kontpomnep | :_KEHT_pﬂEIel)_:
Moayib CBszH

RS 232 RS 485

Puc. 58. [Ipumepuasa cmpyxkmyphnas cxema nocmpoernus CKY/[
4-20 Knacca ¢ 00HOU 8emMBbIo

NudopMmaiiusi 0 COCTOSHUM UHBIX BHEITHUX YCTPOUCTB MOCTYIAET
B KOHTPOJUIEP Yepe3 MOAyJb BXxoaa/Beixonaa. [locpencTBom 3TOro xe
MOAYJIE KOHTPOJUIEp YINpaBisSeT padOTOM HCIOJHUTEIBHBIX YCT-
POMCTB, YCTPOWCTBOM BbIIAUM TPEBOXKHBIX HU3BEIICHUKA. MOIyJb CBS-
31 o0ecreurnBaeT OOBEIMHEHHE KOHTPOJJIEPOB B E€IMHYIO CUCTEMY
IPOTSHKEHHOCTBIO 7O OAHOTO KWJIOMETpa C MOMOUIbI0 HHTepdelica
RS 485, a Taxke npu HEOOXOIUMOCTH O0BEIMHEHUE KOHTPOJUIEPOB U
YIIPABJISIOUIETO KOMITBIOTEPA B KOMIIBIOTEPU3UPOBAHHYIO CHUCTEMY C
nomolbo uaTepdeiica RS 232. Moayns npueMonepeaadu yupasisieT
paboToii cuuThIBaTene OECKOHTAKTHBIX KapTouek (Proximity). Onun
KOHTpoJuIep MoxeT oocimyxuBath 10 10000 monb3oBareneit. s yBe-
JIMYCHUS YUCIIA TIOJIB30BATEIIEN MOXKET IPUMEHATHCA MOAYJIb PACIIU-
PEHUS MaAMATH.

Cucremsl 4-ro Kj1acca OOBIYHO CTPOSITCSA Ha 0aze TaKWX K€ MHO-
royHKIIMOHATBHBIX KOHTPOJUIEPOB, KOTOPHIE UCTIOIL3YIOTCS AJISI MO-
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ctpoerus CKY/] 3-ro kiracca, 00beIMHEHHBIX B €MHYIO KOMITBIOTED-
HYI0 ceThb. [Ipu co3aHUM KOMIIBIOTEPHON CETH KOHTPOJUIEPHI B KOJIM-
YecTBE 70 32 €AUHUI] MOTYT OBITh OOBbEIMHEHBI B OJIHY BETBb B COOT-
BETCTBUU C puc. 58. B 3TOM citydyae MOJIyJib CBSI3U BKJIFOYAETCS B IEP-
BB MO MOPSAJIKY KOHTPOJUIEp BETBHU. Uepe3 HEro oCyuiecTBISETCS
CBSA3b ATOTO KOHTpOJUIEpa ¢ KOMIBIOTEpOM Mo uHTepdeiicy RS 232.
OOMeH uHdopmaluen Mex Ty KOHTPOJIJIEpaMU TPOU3BOIUT IO UHTEP-
deiicy RS 485. Kpome Toro, Moayib CBS31 OCYIIESCTBISAET MpeoOpaso-
BaHHE (opMara U CKOPOCTH nepeaaun JaHHbX RS 232/RS 485. Kax-
Il KOHTPOJUIEP B BETBU UMEET CBOM ajipec.

JlanbHeee HapaluBaHUE CUCTEMBbI BO3MOXHO IYTEM OpPraHU-
3a1uM HecKoJbKUX (10 10) BeTBeit koHTposuiepoB. Ilpumep opranusa-
UM ABYX BETBEH MOKa3aH Ha puc. 59.

i
| | | __I___
Kontpomnnep | Kontpomnnep | | Korrpomnep | :_KEHT_poEnel)_:
—Moys CeBAZH
—MoIyIs CRSZH
RS 232 RS 485
RS 485

| | _

! Koutposep | Kontpomnnep | | Kontpomnep | :_KOHTpo.lmep_:
Moy ceszH

RS 485 RS 485

Puc. 59. Cmpyxkmypuas cxema nocmpoenus CKY][
4-20 Knacca ¢ HeCKOIbKUMU BeMBAMU

Moaynb CBSI3U IEPBOTO KOHTPOJIEpa MpeoOpa3oBhIBAECT C OJHOU
CTOPOHBI MOTOK JJAHHBIX, MTOCHIJIAEMBIX C YIIPABJISIONIETO KOMITBIOTEPA
Ha KOHTPOJUIEDP, & C IPYrOM — MOTOK BBIXOAHBIX JAHHBIX, APAIIETbHO
MOJIaBa€MbIX HA aJ[PECHBIE MOAYJIM CBA3U B BETBIX. Kaxnpiid ampec-
HBI MOJYJIb CBSI3M OOMEHHMBAETCS JIAHHBIMU C KOHTPOJIJIEPAMU B BET-
BSIX U MOJYJIAMH CBsA3U. Takasi paciiipeHHas CeTh MO3BOJISET 00CIy-

)uBaTh 710 320 KoHTPOJUIEPOB U 2048 KOHTPOIUPYEMBIX TOUYEK.
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[Ipr HEOOXOAMMOCTH BETBh KOHTPOJUIEPOB MOXKET OBITH yBEJIH-
YyeHa eIlle Ha OJIUH KuwioMmeTp. s aToro yaiuasemas BeTBb (puc. 60)
MOAKIIFOYAETCA K MEPBOMY KOHTPOJUIEPY HOBOM BETBHU YEpPE3 MOIYJIb
cBsi3u (uHTEpdeiic RS 485).

Komnkiorep

no 1 km no 1 km
I I ___
LI oy |
Kontpomnep | Kontponnep | Koutpomnnep  KoHTpomnep |
Moayb cBsizH Moays cBsizH

RS 232 RS 485 RS 232 RS 485

Puc. 60. Yeenuuenue onuner emeu npu ucnonvb3o8anuu 08yx Mooyieu ces3u

Hanuuue omucaHHBIX MOAYJIeM MHOTO(YHKIIMOHAIBHOTO KOH-
TpoJiiepa co3AaeT OOJBIINE BO3MOXKHOCTH IO YIIPaBICHUIO pa3HO00-
pa3zHoil mepudepueit cucrembl. B kauecTBe KOHTPOJIMPYEMBIX TOUYEK
MOTYT BBICTYNAaTh CUATBIBAKOIINAE T'OJOBKHU, Pin-KIaBUATypPhl, 3aMKHY-
ThIE€/pPa30MKHYThIE€ KOHTAKThl KHOIMOK, pe€Jie, BBIXOJHBIE KOHTAKTHI
Pa3IUYHBIX 0OBEMHBIX WJIM MOBEPXHOCTHBIX M3Bellarenen. B kauect-
BE€ HCIIOJHUTEIIbHBIX YCTPOUCTB MOTYT MCIIOJIB30BATHCS JJIEKTPO3aAM-
KU JBEpEH, WCIOJHUTEIbHBIE YCTPOMCTBA MIJIar0ayMoB, TYPHUKETOB,
YCTPOMCTBA TPEBOKHOT'O OMOBENICHUSA U OCBEUICHUS, TEJICBU3NOHHBIC
KaMephl U T. 1.

Jloruueckoe yCTpOMCTBO (MPOLECCOP) KOHTPOJIEpa IMO3BOJIAET
MIPOU3BOIUTH HEOOXOIMMYIO YCTAaHOBKY MapaMETpPOB JOCTYIa B Kax-
JIOM KOHTPOJIBHOW TOYKE MPHU MOMOIIUA MPOrpaMMHOI0 oOecrieyeHusl,
T. €. KOHQUTypUpoBaTh cucTeMy. CUCTEMILIUK MOXKET 3a7aBaTh mapa-
METpbl (3aMKHYTOE/Pa30MKHYTOE€ COCTOSSHUE KOHTAaKTOB peJie WU
KHOIIOK, COCTOSIHUE U PEKUM PabOThl CUETYMKOB, COCTOSHUE (y1aTo-
BBIX PETUCTPOB, BPEMEHHBIE MHTEPBAIbI PETUCTPATOPOB COOBITUN U
T. .) IPAMO C KJIaBUATYypPhl KOMIIbIOTEPA. ITO AAET BO3MOKHOCTb pea-
JIN30BBIBATH PA3JIMYHBbIE BAPUAHTHI OPraHU3allid KOHTPOJISI U yIpaB-
JICHUSL JOCTYTOM, TUOKO MEHSA UX B COOTBETCTBUM C TEKYIIUMH Tpe-
OOBaHUSIMU.
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[IporpamMmma mpeaocTaBisieT OOJIBIINE CEPBUCHBIE BO3MOXXHOCTH
oriepaTopy, BbIBOJIA pa3HOOOpa3Hyto MHQpopmMaluio Ha 3kpaH. Hanpu-
Mep, Ha JIUCIUIee KOMIBIOTEpAa MOXHO MMETh IJIaH OJTHOTO WJIU He-
CKOJIbKHMX TTOMEIICHU ¢ 0003HaYEHHBIMIA HAa HEM KOHTPOJIUPYEMBIMH
TOYKaMU, MHANKAIIMIO HECAHKIIMOHUPOBAHHBIX MPOHUKHOBEHUU (€CITU
TpeOyeTcsl — CO 3ByKOBBIM CONPOBOXkAcHUEM). Ha 3kpaH MOTryT BBIBO-
JTUTHCS. MHOTOUYUCIICHHBIC COOOINCHUSI, HATIPUMEP TOJHBIC WA KpaT-
KHE OTYETHI O 3aPETUCTPUPOBAHHBIX COOBITUSIX C BO3MOXHOCTBHIO WX
pacrnevaTKky Ha MpUHTEpE.

Pazmewenue mexnuueckux cpeocme CKY/[ na oovexkme

Yempoucmea yeumpanvnozco ynpaenenusi (IEpCOHANBHBIE KOM-
bIOTEPHI), sBIsromuecs «mo3rom» CKVY]I, pekomeHiyercst ycTaHaB-
JIMBaTh B OTAEIbHBIX CIIY)KEOHBIX ITOMEIICHUSX, 3aIUIIEHHBIX OT J10C-
Tyla MOCTOPOHHHUX JIWII, HAPUMEP B MOMEIICHUH CITyKObI Oe3omac-
HOCTH WJIM TTIOMEIIEHHUH I10CTa OXpaHbl 0ObEKTA.

OCHOBHBIE MOJIOKEHUSI, B COOTBETCTBUM C KOTOPHIMHU pa3padaThI-
BAIOTCSl PEKUMBI paOOTHI BCEM CUCTEMBI O€30MaCHOCTH, ONPECIISIOT-
Csl PyKOBOJISIIIIIM COCTABOM CJTY>KObI 0€30MTaCHOCTH, UCXOIS U3 00IIIei
KOHIICTIIIMU OOecrneYeHus Oe30MacHOCTH OOBbEKTa. YIPaBIISAIONIUE
MIPOrpaMMbl 3arpy’Kar0TCsl B [IEHTPAIbHBIA YIPABJIAIOIINN U BCIIOMO-
raTejibHbIe KOMIIBIOTEPhl WJIM KOHTPOJUIEPHI M 3alMPAIOTCI CEKpeT-
HBIMH KOJIaMH.

[TepcoHast oXpaHbl, a TaKXKe JPYTUX CIIyKO, KOTOPhIE TOKITFOUYCHBI
K OOIIIe KOMIBIOTEPHOM CETH, HE JODKHBI UMETh JIOCTYIIA K IpOrpaMM-
HBIM CpEJCTBAaM M BO3MOKHOCTH BIIMSITh Ha YCTAHOBJICHHBIE PEKHMBI
paboThI, 32 UCKITFOYCHUEM JIUI], OTBETCTBECHHBIX 3a JIAHHBIC PAaOOTHI.

[Ipn 00beIMHEHUH KOMIIBIOTEPOB B CETh IIEIECO00pa3HO pasjie-
JTh (QYHKIIMOHAIBHBIE BO3MOYKHOCTH CpeJId TOJIh30BaTe e CETH U B
COOTBETCTBUHU C ATUM pa3MEIIaTh KOMIIBIOTEPHI B ITOMEIIEHUAX 00b-
ekta (puc. 61).

Beoywue xommponneper u xommpoinepsi, pabomaiowue Ha He-
CKOJIbKO YCMPOUCME 3azpadcoenus, PEKOMEHIyeTCs pa3Mmeliath B
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CHEIUATBHBIX 3aMUPaEeMbIX METAUIMYECKUX IIKadax WM HUIIAX, Ha
yA0OHOM 11 TEXHUUECKOTro 00CTyKUBaHUs BbicoTe. [Ipu aTOM nBep-
bl JaHHBIX MKahOB WM HUII CIETyEeT OJIOKMPOBATH OXPAHHOW CHUT-
HaJIN3aIMe HAa BO3MOXKHOE OTKPBITHE WK TPojoM. KoHTposuiepsl,
COBMEUICHHBIE B OJJHOM KOPIYCE C WCHOJHUTEIbHBIMUA WJIA CUYUTHI-
BAIOIIMMM YCTPONUCTBAMHU, PEKOMEHAYETCsS 00OpyJa0BaTh aHTHCA0O-
TaXXHBIMU KHOIIKaMH, MOPEAOTBPALIAIOIINMU HECAHKIIMOHUPOBAHHOE
BCKphITHE Kopmyca. Koprmyc aaHHBIX KOHTPOJIJIEPOB JOKEH OBITh
BBITIOJIHEH W3 YAApPONPOYHOr0 MaTephalia, 3allMINAOIIEr0 KOHTPOJI-
Jep OT aKkTOB BaHjanu3Mma. KOHTpouiepsl, yrpasisronme padoToi
CUMTBIBATEIICU WJIM UCIIOJHUTEIBHBIX YCTPOUCTB OJIHOM ABEPHU B JABYX
HANpaBJICHUSAX, PEKOMEHYETCS YCTAaHABJIMBATh C BHYTPEHHEH CTO-
POHBI OXPaHIEMOI0 MOMENIEHUS.

KoMnbioTep KOHTPOJLHO-IPONYCKHOIO IYHKTA |-mE—m-

Hnentudukanusa mepcoHaMLHOH KapTOYKH H
drotorpaduu ee pnanemna. Kourposs
OTKPBITHA/2aKPBITH YCTPOHCTE 2arpazkIeHHA.

KoMnbOTep HeHTPATLHOIO IOCTA 0XPAHEI -mE—3=-

MOHHTOPHHT HeCAHKIIHOHHPOBAHHOTO JIOCTYIIA,
apapHHHLIX H Ype3BbMAalHLIX CHTYalHi
ARTOMATHYECKHM BbIBOJIOM TPeBO:KHOH rpadHKH
Ha MOHHTOP.

KomnemoTep oTAena Kaapor -
Odopmienne, medars NPONYCKOB H BHECEHHE B
Haszy nanHbxX dororpadHii Nob30BaTeIeH.
¥Yuer pabodero EpeMeHH.

RS 232

Ceppep cy:k0b1 Ge30MacHOCTH --E—3=-

IIporamMmuporanue Beei cHcTeMmbl. CHop,
obpaboTka H peracrpainus ecell mocTynaome
HHGOpPMaIHH.

KomMneoTep agMHHHCTPAIHH -mE—3=-
ITomyyenne HeoOXOHMELX JUT1 HHX CBOJIOK.

Puc. 61. Pazmewenue komnovromepos CKYJ],
00beOUHenHbIX 8 cemb, Ha 00beKme
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Bo u3bexxanue BhIXOJa KOHTPOJIJIEPOB U3 CTPOS WK COOEB B pa-
00Te HE PEKOMEHAYETCS MOJKIIYaTh UX K MCTOYHUKY MUTAHUS, OT
KOTOPOTO OJHOBPEMEHHO IUTAETCS HCHOJHHUTEIBHOE YCTPOMCTBO C
OOJBIION MHIYKTUBHOCTHIO OOMOTOK, IPUBOJSAIIEE K OpOCKY Hampsi-
YKEHHUS M0 [enu NuTaHus. J[JIs UCKIIFOUEHHS STUX HEXKEIATEIbHbIX IO0-
CJIEACTBUM HEOOXOIWMO MpEeIyCMaTPUBaTh YCTAHOBKY CHEIMAIbHBIX
IeMI(PUPYIOMKUX YCTPOMCTB WU 3JIEMEHTOB, TacsAlUX HUMITYJIbCHBIE
nomMexu, Bei3BaHHbIE DJ[C caMOMHIYyKIIMU OOMOTKHU UCIOJIHUTEIBHO-
ro yCTPOKCTBA.

[Ipu paboTe yCTpOWCTB KOHTPOJSL U YNPABJICHUSI B CETEBOM pe-
KUME HEOOXOJMMO YUMUTHIBATH BO3MOXKHOCTb MOSIBICHUS TOMEX U
cOoeB B padOTe M3-3a HEMPABUIBHOIO MOHTAaXa COCIUHUTEIbHBIX JIH-
HUW 1 X IJUHBL. {715 HOopMalbHOM pabOThl PEKOMEHYETCS:

— st muHbl RS 485 HMCNonb30BaTh BHICOKOKAYECTBEHHBIN 3Kpa-
HUPOBAaHHBIN Kabellb BUTOMU IMaphl;

— IPU 3HAYUTEIBHOM JJIMHE COEAUHUTEIIBHOTO KaOessl MOAKIII0-
YyaTh K IIMHE OKOHEYHBIE W corjacyroume 3eMeHTsl. Heobxoanumoe
TOYHOE 3HAUYCHUE BEJIIMUYMHBI 3TUX 3JIEMEHTOB 3aBUCHUT OT XapaKTepH-
CTHK Ka0eJIs;

— 3a3eMJIATh YCTPOMCTBA M DKPAHUPOBAHHBIC OIUIETKH KaOenei B
OJTHOM TOYKe (BO M30€KaHME BO3HUKHOBEHHS OJIY>KJIAIOIIUX TOKOB),
JKeJIaTeIbHO Y Beaylero koutposuiepa. [lpu 6onbioi ajuHe kadenen
3a3€MJICHUE MOKHO MPOW3BOJUTH B Pa3HbIX TOYKAX, HO IMPH 3TOM
00s13aTeJIbHO HYKHO HCIOJIb30BaTh CHEIUAIIbHBIE METOJIbI U YCTPOU-
CTBA 3alUTHI OT IOMEX;

— UCIIOJIb30BATh IIIMHHBIC YCUIIUTEU MIPU OOJIBIION JJIMHE KaOesl.

Cuumvieamenu u ucnoanumenvusvle ycmpoucmea. B 3apucumoctu
OT WX THUNA, MPOMYCKHOM CHOCOOHOCTH W OpraHu3allid CUCTEMBbI
0€30IacHOCTH O00BEKTa B IIEJIOM OHM MOTYT YCTaHaBJIMBAThCA Kak
BOJIM3U YCTPOWCTB 3arpaXkJeHus, TaK U HEMOCPEICTBEHHO Ha HUX. Ha
puc. 62 u 63 npuUBEICHB HEKOTOPHIE BapUAHTHI Pa3MEIICHUS U MOH-
Ta)ka CUUTHIBATENIEH U UCTIOJIHUTEIbHBIX YCTPOUCTB.
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CuursiBaTenu «Proximity» yaoOHee BCEro pa3meniaTh Ha CTEHE,
CKPBITHO B CTEHE II€pe]] YCTPOMCTBAMM 3arpa)JICHUS WJIM JaxXe C
BHYTPEHHEN CTOPOHBI YCTPOMCTBA 3arpa)XJeHusl, HAIPUMEpP Ha BHYT-
PEHHEN CTOPOHE HEMETAJUIMYECKON ABEPH, €CIU €€ TOJILHWHA HEe Ipe-
Bbimmaetr 10 cMm. IIpr MOHTa)ke CUMUTHIBATENA HA METAJJIE PEKOMEHTY-
€TCs, YTOOBI MEXKY OCHOBAHUEM CUUTHIBATENSI U METAJIIMYECKOM MO-
BEPXHOCTBIO paccTosiHue ObLI0 HE MeHee 25 MM. B ciydae, koraa cre-
Ha, 3a KOTOPOM YCTAaHOBJIEH CYUTHIBATEIb, OKAa3bIBACTCS CIIUIIKOM
TOJICTOW WJIM M3TOTOBJIEHA W3 MeTalia (COJIEPKHUT METAJINYECKYHO
apMaTypy), CUMTHIBATEIb JIOMYCKAETCSl yCTaHABJIMBAThL HA PaCCTOs-
HUM, HA KOTOPOM JIOJbKHA OBITh OOEcIieueHa HeoOXoquMasl 3aIuTa oT
BO3MOKHOTO HECAHKIIMOHUPOBAHHOTO MTPOXO0Aa.

Fxomea

SAIMITAEMAd CTOpOHA OTHBEAHIA

SANpNrAenaT CTOP0HA

CHHTHEIEATENL

Smmm

PE:ISMEIJ.IEHHE CUHTLIBATeNeH Ha CTeHe

Kuomxa
0T BIEAHHT

CYHTEIEATEIE

CHUHMTHIEATENR

ZAIEIASMAT CTOPOHA

FHomka
OTEPEIEAHHA
TKP. SAIHIIAEMAd CTOpOHA
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"‘-\..____H

PaszmemmeHHe cuHTLIBATENIEH HA ABEPH

SAHITIAEMAL CTOROHA

CYHTEEATEE
Prozitmity

CUHTEEATEE

2ANEATASMAT CTOR OHA

CHUHTHIEATEL
Prozimity

‘“--.\__\

PazmellleHHe cCHHTHIBATENEH 3a CTEHOH H 3a JBEpPLIO

Puc. 62. Bapuanumwi pazmewenus cuumuoleameretl



CuuThIBaTeld MarHUTHBIX, BUTaHA-KapTOUeK, AJICKTPOHHBIX
KIIOYEeH M KJIaBHUATYphl TAKKE PEKOMEHIYETCS pa3MeIlaTh Ha CTCHE
WM HEMOCPEJICTBEHHO Ha YCTPOWMCTBE 3arpakJICHHs, Ha BBICOTE,
yA00HOM /1J1s1 TOJIb30BAHUS.

K koHTpoOIUIEpY

YcaoBHble 0003HAUCHUS: 6 — Kabesb MUTaHUS 3aMKa

1 — MexaHWYECKHI 3aMOK; (n71 1BEpert U3 cropaemMoro

2 — BJIEKTpOMarHuTHasl 3al1eiKa; Martepuala JBOMHAsT U30SIUs

3 — MarHUTOKOHTAKTHBIN JaTYUK [1XB unu MeTaniopykas);
otkpeiTus aepu (CMK); 7 — 1enu yrpaBJeHUs] U KOHTPOJIS;

4 — coenmMHUTENbHAS KOPOOKa; 8 — rubkuii epexo; (kabenenpoBo)

S — BIIEKTPOMEXAHUYECKUI
WM 3JIEKTPOMArHUTHBINA 3aMOK;

Puc. 63. Bapuanmul pazmewjenus uCnoiHUmMeNbHbIX YCMPOUCME
HA 08EPHBIX KOHCMPYKYUSX

CuuTtpIBaTeIM MarHUTHBIX KapTOueK (3a HCKIIOYEHUEM COBMeE-
IIICHHBIX C WCIOJHHUTCILHBIMHA yCTPOMCTBAMHU) BO M30€KaHHE IMOMEX
WIM JaKe BBIXOJA U3 CTPOS HE PEKOMEHIYyeTCs YCTaHABJIMBATh B He-
MTOCPEACTBEHHOM OJIM30CTH OT MOITHBIX HCTIOJHUTEIBHBIX YCTPONCTB,
CO3/AIOMINX CHJIBHBIC AJICKTPOMArHUTHBIC IMOJISA (COJCHOUIHBIC, Mar-
HUTHBIC 3aMKH U T. I1.).
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DNeKTOMAarHUTHBIC 3aIIEIKA PEKOMEHAYETCS] MOHTUPOBATh B KO-
Csike IBEpHOM KOpOoOKH. J[aHHAs yCTaHOBKA IMO3BOJISIET OJIOKMPOBATH
puUreNb 3aMKa, YCTAaHOBJICHHOTO B JIBEPH MPU 3aKPBIBAHUM JIBEPH, U
paz0JIOKUPOBATh 3aMOK MPH T0Ja4e CUTHAIA OT KOHTposuiepa. Kpome
TOTO, Takas yCTaHOBKa 3aIlleJIKU TO3BOJSET MOJHOCTHIO COXPaHUTh
3aMOYHO-CKOOSHYIO (YpPHUTYPY JABEPH.

DNeKTpOMEeXaHUYECKUE 3aMKH PEKOMEHIyeTCA yCTaHaBIMBATh Ha
JIEPEBSHHBIX U METAIUIMYECKUX ABEpsiXx Maccor no 100 kr mpu ycno-
BUM cpenHert HarpyxeHHocTH (10 100 — 200 mpoxo0B B aeHsb). [Ipu-
MEHEHHE ATUX 3aMKOB JJIsSI JBEpPEd C BBHICOKOW HArpy>KEHHOCTBIO He-
3¢ (PEeKTUBHO MO MPUYMUHE BBICOKOTO MEXaHMUYECKOTO M3HOCAa U Kak
CJIEJICTBUE CHWXEHUSI HAJCKHOCTU U CpOKa CIy>KObl. OOBIYHO 3JIEK-
TPOMEXAHUYECKHE 3aMKH YCTAHABJIMBAIOT Ha JIBEpU (HAKIATHON WU
BpPE3HOM 3aMOK), HO MHOT/Ia U Ha JIBEPHON KOpOOKe.

DNEeKTPOMarHWTHhIE 3aMKH PEKOMEHJYETCSl yCTaHaBJIMBaTh Ha
JEPEBSIHHBIX U METAJUTMYECKUX JIBEPsIX Maccoi 10 650 Kr B yCIOBHUAX
BBICOKOM Harpy:keHHOCTH (0osiee 200 mpoxon0B B AeHb). OTCyTCTBUE
neTanei, TOABEPKEHHBIX TPEHUIO M HM3HOCY, NIENAl0T 3TOT 3aMOK
npakTU4ecKu BeYHbIM. OCOOCHHOCTBIO JTAHHOTO 3aMKa SIBJISIETCS He-
00XOJMMOCTh TOCTOSSHHOM TOAa4YM TOKa Ha OOMOTKY €ro 3JeKTpo-
MarHuTa, Tak KaK IpH MponajaHuy HANpPsHKEHUs MUTaHUs, HapuMep
IIPU aBapyuH WM YMBIIIUICHHOM OOpBIBE TIPOBOJIOB, 3aMOK OTKPBIBAET-
csi. B cBsI3u ¢ 3THM 1S HaZle)KHOM paboThl HE0OXoaumMo AyOaupoBa-
HUE €r0 MEXaHWYECKUM 3aMKOM WJIM MPUMEHEHHUE JTOTIOJTHUTEIIHHOTO
PE3epBHOTO MUTAHUSI.

[Ipu coBMECTHOM HCIIOIB30BAaHMM MAarHUTHO-KOHTAKTHBIX H3Be-
mateneid (tuna CMK) B kadecTBe MaTYMKOB IOJOXKEHHUS IBEPU C
IEKTPOMATrHUTHBIMHU U DJIEKTPOMEXaHUYCCKUMH 3aMKaMU OHU JOJIXK-
HBI OBITh PA3HECEHBI JIPYT OT Apyra Kak MOXKHO JIajblIIe.

[Ipu ycTaHOBKE MCTIOJIHUTEIIBHBIX YCTPOUCTB (3aMKH, TOBOTUUKH,
IPUBOABI U T. 11.), TPEOYIOMIUX JIJIsi CBOEH pabOThI MOABOAKHU IEKTPO-
MUTaHUsI, HEOOXOUMO HCIIOIB30BaTh CIEIMATbHBIC YCTPONUCTBA U Ka-
0enmu, 00eCIeunBaloIIUe JICKTPO- U M0kKap0o0OE30MacHOCTh (0COOEHHO
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Ha CrOpaeMbIX KOHCTPYKIUSX ), @ TAK)KE 3alUTY OT MOBPEXKACHUN Npu
OTKPBITUH/3aKPBITUH JIBEpEN (TMOKHE KaOeIenpOBO/IbI).

KOHTpOJIbHI)Ie BOIIPOCHI U 3aJaHUA

1. [lepeuncnure OCHOBHBIE TPEOOBAHUS K UCIIOJHUTEIbLHBIM YCT-
poricteam CKVY /1.

2. Ilepeuncnute OCHOBHBIE TPEOOBAHMS K YCTPOHCTBAM HIACHTH-
dbukanuu A0cTymna.

3. Ilepeunciaute OCHOBHBIE TPEOOBAHUS K YCTPONCTBAM KOHTPOJIS
Y YIIPABJIEHUS JOCTYIIOM.

4. B yem 3akimrouaercs creruduka nmocrpoenust CKY 1 nis aBTo-
HOMHOI'0 pexkuma pabotbel? IlpuBeauTe TUNIOBOW COCTaB 00OpY/I0BaA-
Hust CKY /1.

5. B uem 3akimovaercs cnenuduka nocrpoenuss CKY /[ ais cere-
BOro pexxuma paboTei? [IpuBennTe TUMOBBIE CTPYKTYPHBIE PEIICHHUS
TAKUX CUCTEM.

6. Ha3zoBuTe OCHOBHBIC NPHHIUIIBI Pa3MEIICHHUS 000PYI0BaHUS
CKVY]I na oonekre.



I'1aBa 6. YCTPOUCTBA IPEIPAXKJIAIOIIUE
YIIPABJISAEMBbIE

Ycempoiicmea npezpasicoarowgue ynpagnsemoie (YIIY) — yctpou-
CTBa, oOecreynBamIme (U3NIECKOE MPEISITCTBUE JOCTYIY JIFOACH,
TpaHCIOpPTa U JPYTrUux OOBEKTOB U 00OPYIOBAHHBIE UCIOIHUTEIBHBIMU
YCTPOMCTBAMH JIJIsI YIIPABJICHUS UX COCTOSTHUEM (IBEPH, BOPOTA, TYPHU-
KETBI, IIUTFO3bI, IIPOXOIHBIC KAOUHBI U TOMY MOJI00HBIE KOHCTPYKIIUH).

Hcnonnutensubie yctpoiictBa (MY) sBisioTcs Hambosee Bax-
HbIMM KoMmnoHeHTaMHu YIIY CKVY]I, mocKoJbKy MMEHHO 3TO 000pYy-
JNOBAaHUE PEaTM3yeT aKTUBHYIO YaCTh YIIPABICHUS IOCTYIIOM B OXpa-
HAEMYIO 30HY W/WJIW MOMENIEHHUE M0 KOMaHJIaM YCTPOMCTB yIIpaBiie-
HUA (KOHTpOJUiepoB). McoaHUTEIbHBIE YCTPOUCTBA B OCHOBHOM OII-
PENETSIOT YPOBEHb U Kau€CTBO BBIMOJIHEHUS (PYHKIIMU 3aJIep>KaHUST U
OKa3bIBAIOT CYILIECTBEHHOE BIIUSIHUE HA OBICTPOACHCTBHUE CHUCTEMBI U
croumocth CKVY I B ienom. B 3T0i1 cBSI3M HE0OX0AMMO HamOoIee aK-
KypaTHO MOAXOJUTH K BOMPOCY BHIOOPA U IPUMEHEHHUS UCTIOTHUTEb-
HBIX YCTPOMCTB.

Bce Y mno creneHn MxX NpUMEHEHUS MOXKHO Pa3leivuTh HA TPU
OCHOBHBIX KJlacca:

— WCIIOJIb3yEMBIE JIJIS1 OPTaHU3AIMU JOCTYIIA B IOMENICHHUS;

— TMpeJIHa3HAYCHHbBIC NI OpraHU3alliy JIOCTYIa Ha MENIeXO0HBIX
KOHTPOJBHO-TIpONycKHBIX MyHKTax (KIIII);

— TpEeIHAa3HAYECHHBIC IS OpraHU3allMyd JOCTyNa Ha TPaHCIIOPT-
BbIX KIIII.

6.1. UcniosiHUTEIBHBIE YCTPOHCTBA, IPUMEHsIEeMbIE
JIJISE KOHTPOJIA IOCTYIIA JIK/Ieil B TOMeleHNsI

K TakuM HCHOJHHUTENBHBIM YCTPOMCTBAM OTHOCSTCS CpEJICTBA,
o0ecrnieunBarolne ymnpaBiasieMoe OTHUpaHUE/3alMupaHue U OTKpHIBA-

134



HUE/3aKpbIBaHKUE nBepeil. TakuMu yCTpONCTBAMU SIBIISIOTCS AJIEKTPH-
YECKUE 3aMKH Pa3HbIX TUIOB U JIOBOJUMKH, B TOM YHCJIE pPa3IUYHbIC
ANEKTPUUYECKUE W MEXaHHYECKHE MPUBOABL. JIOBOAUMK SIBISIETCS TEM
HEOOXOJMMBIM 3JIEMEHTOM, KOTOPBIH aBTOMAaTHYECKU OCYIIECTBIISET
3aKpbIBaHUE JABEPHU Mocie mpoxoda uepe3 Hee. st Toro 4ToObl J10-
BOJTYMK HAJIC)KHO BBIMOJIHSUI CBOKO OCHOBHYIO (PYHKITHIO (3aKpbIBAJI
JBEPH MOCIIe TPOX0/1a Yepe3 Hee U odeperai 3aMOK OT MEXaHUYECKUX
yAapoB), MPU €ro BbIOOPE CIIeyeT YUUTHIBATh TAKME OCHOBHBIE Mapa-
METpHI, KaK Macca W THUIl ABEpPU, YacTOTa cpadaThiBaHWU, TpeOyemas
CKOpPOCTb 3aKkpbiBaHus. Jjisi o0ecrnieueHus: OJOKUPOBAHUS JBEPU TPHU
OTCYTCTBHHM MNPOXOJOB YEPE3 HEE M BO3MOKHOCTH aBTOMATHYECKOTO
€€ OTHUpaAHUs NP pa3pEelICHUH MPOXO0Ja NPUMEHSIIOTCS JICKTpUYe-
CKHE YIIPABIISIEMbBIC 3aMKH U 3aILEIIKH, KOTOPBIE AEIATCS HA 31eKmpo-
MexanudecKue u 31eKmpomMacHUmHuble.

OCHOBHO€E pa3nuyue JaHHBIX CPEJCTB 3aKJIKOYAETCS B TOM, YTO B
ANEKTPOMEXAaHUYECKUX 3aMKaX B OCHOBHOM IIPUMEHSIIOTCS TE K€
MPUHIUIIBI, YTO U B OOBIYHOM MEXaHMYECKOM 3aMKe, TOJIbKO yIpaB-
JICHUE PUTEJIEM MOXET OCYIIECTBIATHCA KaK MEXaHUYECKHU (UCTOJIb-
3y OOBIKHOBEHHO KJIFOU), TaK U C HUCIOJIb30BAHUEM JJIEKTpUuiecTBa. B
AJIEKTPOMArHUTHOM 3aMKe€ yJep:KaHUE ABEPU OCYIIECTBIACTCS IO-
CPEICTBOM MPUTATUBAHUS CTAIIBHOW IUIACTUHBI (SIKOps), pa3MelicH-
HOM Ha JIBEPH, K AJIEKTPUUECKOMY MArHuTy (COOCTBEHHO 3aMKY), yC-
TaHOBJICHHOMY Ha KOpPOOKE 3a CUET CO3/1aBaeMOr0 MarHUTHOTO IMOJIS.

BakHbIM 1715 OIIEHKM MPaBWIBHOCTH MPUMEHEHUSI TOTO WJIM WHO-
ro 3aMKOBOro ycrtpoiictsa (3Y) siBisieTcsl TO, YTO MPU OTKIIOUCHHUU
MUATAHUS JIEKTPOMEXaHUYECKUE 3aMKH, KaK MPaBUIO, OCTAIOTCS B 3a-
KPBITOM COCTOSIHUH, B TO BPEMS KaK 3JIEKTPOMArHUTHBIM 3aMOK IMpPH
OTKJIFOYCHUH MUTaHUs, HA000pOT, OoTIHpaeTcs. B 3Toi cBsA3M dJieK-
TPOMAarHUTHBIE 3aMKH Yall€ BCETO CTABSAT HA JIBEPSX, BHIMOJIHSIIOMINX
(GYHKIIMA aBapUMHBIX BBIXOJIOB HAa CIly4all SKCTPEHHOW 3BaKyalluu
JIIONEN.

[Ipu BbIOOpE KOHKpPETHOTO 3Y HEOOXOJMMO YYUTHIBATH OCOOEH-
HOCTH TMOJIayu CUTHAJIa yIpaBJieHUs W/Wiau nutanus. Tak, Ajis ynpas-
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JICHUS DJICKTPOMEXAHMYECKUM 3aMKOM, KakK MPaBUIIO, HEOOXOIUMO
MPOKJIJIbIBAaTh MPOBOJ B MOJIOTHE JIBEPU WJIM HA €€ MOBEPXHOCTU C
BHYTPEHHEN CTOPOHBI. B 3TOM city4yae TOMOJTHUTENBHO UCIIONIb3YIOTCSA
CrielMaibHbIE KaOeIenmpoBOAbl WM KOHTAKTHBIE TPYIIIBI MPOBOJIOB
JUTS TIOJa4M TUTaHUs OT KOPOOKH JBEpH 110 3aMKa. BMecte ¢ TeM cirie-
TyeT OTMETUTh, YTO HEKOTOPHIC MPOU3BOJUTENIN BBIMYCKAIOT 3JIEK-
TPOMEXAHUYECKHUE 3aMKH, B KOTOPBIX MUTAHHUE IOJAETCS 4Yepe3 3a-
nopHyto miaHky. [logBoJiIka MUTaHUS U CUTHAJIBHBIX IEMEN K 3JIeK-
TPOMAarHUTHBIM 3aMKaM U 3JIEKTPOMEXaHUYECKUM 3allle]IKaM OCYIIle-
CTBJIICTCSI TOJIBKO IMYTEM MPOKIIAJIKK Kalelsd B IBEPHOM KOPOOKE U HE
TpeOyeT BMEIIATENbCTBA B MOJOTHO ABepU. OTACIBHO ClEAyeT YIo-
MSHYTh 00 aBTOMATUYECKUX PA3JBHKHBIX JBEPSAX, MOHTUPYEMBIX B
CIIEUAIILHO MOATrOTOBIIEHHBIE IBEPHBIE MpoeMbl. B Takux UY Bcsd
MEXaHUYECKasl 4acTh MPUBOJIA, KaK MPABUIIO, PA3MENIAETCS B BEpXHEH
4aCTU KOHCTPYKUMH JBEpHU. ABTOMATUUECKUE PA3IBUKHBIE ABEPH SIB-
JSIFOTCSA, MO CYTH, JOCTATOYHO CJIOKHBIM YCTPOMCTBOM U XapaKTepH-
3YIOTCSl OMNpENEeICHHON (JIOBOJBHO HHU3KOH) CKOPOCTBhIO OTKpPHIBA-
HUSI/3aKPBIBAHUS, PECYPCHBIMU MOKA3aTEISIMU, TUIIOM MOJIOTHA JIBEPH,
dbopmoii (ockas, chepuyueckas), IMPUHON TBEPHOTO MpoeMa, HaJIK-
YUEM JIOMIOTHUTEIbHBIX CEPBUCHBIX (DYHKITUH.

[Tpu BBIOOpE 3aMKa YUUTHIBAIOTCSA TaKME OCOOCHHOCTH, KaK MaTe-
pual, U3 KOTOPOTO U3TOTOBJIEH 3aMOK, €r0 CTOMKOCTh K B3JIOMY, KJIH-
MAaTHYECKHE YCIIOBUSI OJKCIUTyaTalldd, MapamMeTpbl YOPABISIOLIETO
CUTHajJa U TpeOyeMOro MCTOUYHUKA MUTAHUS, HAJTUYUE OPTraHOB aBa-
PUMHON pa30JI0KUPOBKU, COBMECTUMOCTD MO YPOBHIO MHUTAIOIINX Ha-
MPSHKECHUN Y YIIPABJISAIOMINX CUTHAIOB ¢ KoHTposepamu CKY /I, nu-
3aiiH W psi IPYyTrUX XapakTepucTuk. Hanbosee BakHBIMU TapaMeTpa-
MU, XapaKTEepU3yIOIIUMU JIF000I 3aMOK, TJIaBHBIM 00pa3oM 3JIEKTPO-
MEXaHUYECKHI, U B OCHOBHOM OIPENECISIONIMMHA €r0 CTOUMOCTD, SIB-
JSIIOTCA €r0 (PYHKIIMOHAJIBHBIC M TEXHUYECKHE, a TAKXKE PECYypCHBIC
nokazatenu. HekoTopsie mpOU3BOIUTEIN BBIITYCKAIOT 3aMKHU € OoJee
Pa3BUTBHIMU CEPBUCHBIMU (DYHKIMSAMHU, TO3BOJISIOT OTCIEKHUBATH I1O-
noxxenue purens 3V, n1Bepu (OTKPHITO/3aKPBITO) U T. .
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6.2. UcniosiHUTE/IbHBIC YCTPOUCTBA, IPUMEHsEMbIE
JJIS OpraHu3anmMu aocryna Ha nemexoanbix KITI

[Ipu BrIOOpe Takux MY HE0OXOaUMO YETKO MPEACTaBISATH TOT
KpYT 3aJ1a4, KOTOPBIM MOJb30BaTE/Ib XOUYET PEIIUTh 3a CYET MPUMEHE-
HUS JAHHOTO BHJIa 000pyA0BaHUs. B MPOTUBHOM Cilydae MOXKET OKa-
3aThCs, UTO WIM TpomnyckHoe yctpouctBo (ITY) He pemaer mocras-
JICHHOM 3aJ1auu, UM MOKHO ObLJIO PUMEHUTH 00JIee MPOCTOE U, CIE0-
BaTEeJIbHO, MEHEE JIOPOrocTosiiiee o0opyaoBaHue. PaccMOTpUM OCHOB-
HBIE 33]a4U, KOTOPbIE, KaK MPaBUIIO, MPUXOIUTCS pelIaTh NOTPEOUTEITIO.

B ToMm ciydae, korga HEOOXOAMMO pPa3ACiuTh IMOTOK JIFOJCH U
UMETh MHPOPMAIMIO O BPEMEHU M HANpPABICHUU MPOXOAa TOTO WIIU
MHOTO YEJI0BEKa, T. €. paKTUUECKH pellaTh 3aJa4u KOHTPOJIs paboue-
ro BpeMeHu (TabeiapHOro ydera), Hanbosee 3(p(OEKTUBHBIM SIBIISETCS
UCIIOJIb30BAHUE MOSICHBIX (TTOJIYPOCTOBBIX) TYPHUKETOB.

Hoacnvie mypnukemast ObIBaIOT «KHOPMAJIBHO 3aKPBITHIC» U «HOP-
MaJIbHO OTKpPBIThIC». PasHUIla MEXy HUMHU 3aKJIIOYaeTCS B TOM, YTO
NEepBbIN TUM TYPHUKETOB BCErja 3a0J0KUPOBAH B PEKUME OXKHUIAHUSI.
B ciyuae nonydeHus paspenieHus Ha npoxoj ero 3Y pa30ioKkupyer-
cs, a mocJyie mpoxozda yepe3 Hero 3Y onsTh OJOKUPYET TYpHUKET. B
CBOIO OU€pE/ib, B 3aBUCUMOCTH OT THUIIA MPETPAXKIAIONIETO YCTPOMCTBA
JTAHHBIN BUJ TYPHUKETOB MOKHO pa3/IeNIUTh HA TPEXIITAHTOBBIE U PO-
TOPHBIE.

B mpexwimanzoevix mypnukemax (4aiie Ha3bIBa€MbIX TPHUIIO-
JTaMK) (PYHKIMIO MPETpaxJatoliero yCTpOCTBa BBITIOJHSIOT IITAHTH,
PacmoJIOKEHHBIE HA CHEHHUAIBLHON TOJIOBKE 1O yriaoM 120 rpamycos
JIpYT K JIpyTy, PU 3TOM OJHA U3 IITAHT B PEKUME OXKHUJAaHUS BCEraa
HAXOJUTCSI B TOPU3OHTAILHOM IOJIOKEHHUH, CO3/1aBasi Oapbep, Ipe-
NATCTBYIOIUI TIpoxoay (puc. 64). g HUCKIOUeHUs MPEo0JICHUs
TaKUX TYPHUKETOB MyTEeM IOJJIE3aHMs O] IITAHTON W/WIIK TIepee3a-
HUSI HaJ HEW HEKOTOPhIC MPOU3BOJUTENIM YCTAHABIUBAIOT JOMOJIHHU-
TEJIBLHOE CPEACTBO OOHApYXEHUS, KOHTPOJUPYIOIIEEe 30HY MPOXOJa
101 ¥I/WIHA HaJ IITAHTOM.
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Pomopubtii mypuukem — 3T0 KOHCTPYKIIUSI C BEPTUKAJIBHO pac-
IIOJI0KEHHOM BPAILAIOLIEHCS OChO, HA KOTOPOM 3aKpPEIUIEHbl TPU WU
YETHIPE JIOMACTH, 00pa3yIoIINe MePEropoaKU, MPEMATCTBYIOITUE TIPO-
xony (puc. 65). POTOpHbIE TYpPHMKETHI MO CPaBHEHUIO C TPHUIIOJaMU
UCKIIFOYAIOT BO3MOXKHOCTh OCYIIECTBHTh HMX TPEOJOJICHHE ITyTeM
MOJ/IJIe3aHUs T0J] TOPU3OHTAIBLHO PACIOIOKEHHBIM OpPYyCOM, B TaKHX
TypHUKETax JU0O0 YCTaHABJIMBAETCS HECKOJILKO OpyChbeB, JUOO IpH-
MEHSIETCSl CIUIOIIHOE 3aloJHEHHE TePEeKphIBaeMON 00J1IaCTH TPO-
CTPAHCTBA, HAIIPUMEP yAAPOMPOUYHBIM CTEKJIIOM WJIU TIJIACTUKOM.

Puc. 64. Tpunoo Puc. 65. Typuuxkem pomopHhuwiii
anexkmpomexanuyeckuu PERCO 971eKMPOMEXAHUYECKUU
HOAYPOCMOBYLIL C NPUBOOOM

Hopmanvno omkpvimole mypnukemst (HallpuMep yCTaHOBJICH-
HbIE B MOCKOBCKOM METPO) OCTaBJISIOT 30HY MPOX0Jia BCEr/a OTKPbI-
TOW. B cilydae MOIBITKM HECAHKIMOHUPOBAHHOIO IPOXOJA U3 CTOEK
TYPHUKETA BBIIBUTAIOTCS CHEUUAIBHBIE MPErpakAarollne yCTPOMCT-
Ba. HopMalIbHO OTKpBITBI TYpHUKET 00JIalaeT, KaK MpaBuiio, Oosee
BBICOKOM MTPOIYCKHON CIIOCOOHOCTBIO M HAJIEKHOCTBIO, a TAKKE JTyU-
IIMMH PECYPCHBIMU TMOKA3aTEIsIMH, HEXKEIH HOPMAaJbHO 3aKPBITHIN
TypHUKET. [[pyrum MNpeumMyiiecTBOM HOPMaIbHO OTKPBITOIO TYpHH-
KETa SBJISIETCS NMOCTOSHHAS TOTOBHOCTH €TI0 MCIIOJIBb30BaHUs JJIsI DBa-
Kyaluu JIroaeu. B Tpurnomax i peanvs3annv aBapurHOTO MPOXOJIa
OOBIYHO MTPUMEHSIETCS CHEIUAIbHbBII MEXaHU3M «aHTUIIAHUKa», 00ec-
NEYMBAIOIINI «IIEPEIIOM» MPErPAKIAIONIETO Opyca MpU OKa3aHUM Ha
HEro BO3JECHCTBHUS B ONPEIECICHHOM HAIIPABIICHHH.
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VYuuteiBas TOT (haKT, YTO MOJYPOCTOBBIE TYPHUKETHI HE SIBJISIIOTCS
CEPBE3HBIM MPEMATCTBUEM ISl HAPYIIUTEIIS], IPOU3BOAUTENN TIPETIa-
raroT 0osiee COBEpIICHHbBIE YCTPOUCTBA JJIsI 00ECIICUCHUS YKECTOUCH-
HbIX TpeOOBaHUWI MO OpraHu3aluu MnponyckHoro pexkuma Ha KIIIL
Peub ueT 0 MOTHOPOCTOBBIX TYPHUKETAX M IUIFO30BBIX MPOITYCKHBIX
YCTPOMCTBAX.

Ilonnopocmosvie mypruxkemst NPEACTABIAIOT COOOM Tpex- WU
YETHIPEXJIONACTHYIO BEPTYIIKY, BBIIIOJHEHHYIO B MOJHBIM POCT YEIIO-
BeKa. B MCX0MHOM TOJIOKEHUU JBEph 3a0JIOKMpPOBaHA CHEIUATBHOU
AIEKTPOMEXaHNYECKOH 3aresikou. [locne npenbsaBieHus JIMYHOCTHBIX
aTpuOyTOB U TOJYUCHHS pa3pelieHusi Ha Mpoxoj OJIOKMPOBKa C 3a-
HIEJIKA CHUMAETCS U MOJIb30BaTelb MPOXOJIUT, TOJIKAask ABEPh OT ceOsl.
[Tocne mpoxo/ia IBEph BHOBL OJIOKHUPYETCS 3aIEITKOM.

[Ipeogonenue JaHHOTO TUMA TYPHUKETA ABIsSETCS Oojee mpoobiie-
MAaTH4YHbIM, YEM B CIIy4ae IMOJIYPOCTOBBIX, OJJHAKO ONBITHBINA HApYILIU-
TEJTb IOCTATOYHO CBOOOTHO MOXKET MPEOJI0JIETh U TAKOW TUIT TYPHUKETOB.

B upeansHOM ciyyae nponyckHbie ycrporctBa CKVY /I momxHBI
oOecreunBaTh peayin3alyio MPUHIUIA [UTFO30BAHUS KaXKI0TO MPOXO-
JSILETO, T. €. OCYLIECTBIATh NONEPEMEHHOE OTKPBIBAHUE JIBEPEN TaM-
Oypa ¢ peann3ainueii o0s3aTeIbHON Pa3bl BpeMEHHOT'O OJIOKUPOBAHUS
B 30HE KOHTPOJIA JIroOoro nuia. B aTom cinydyae obecrnieunBaeTcsi Mak-
CUMAaJIbHBIN ypOBEHb TpeOOBaHUM MO YMpaBieHUIO J0cTynoM. [IpuHn-
LW [IUTFO30BaHUS C MPUMEHEHUEM BECOU3MEPUTEIBLHOIO YCTPOMCTBA
MO3BOJISIET MPAKTUYECKN MOJHOCTHIO UCKIKOYUTHh MPOXOJ MO OJHOMY
MPOIMYCKY JABYX U OoJiee JIUIl U OOECIEeUUTh HAJACKHOE 3aepiKaHHe
HECAHKIIMOHUPOBAHHBIX JIUIl JI0 BBIICHEHHS OOCTOATENbCTB, CBS3aH-
HBIX C 3aJI€pKaHUEM.

[ToJITHOPOCTOBBIE TIPOMYCKHBIE YCTPOMCTBA NIJIKO30BOTO THIA
OOBIYHO BBITIOJHAIOTCA B BHUJE MPOMYCKHBIX KaOWH, CHaOXEHHBIX
JIBYMsI IBEpPbMU, BBIXOSIIMMU: OJJHA — HA HEOXPAHSEMYIO, BTOpas —
Ha oxpansemyto teppuropuro 3ana KIIII. Mexny 3anepreimu nBepb-
MU ¥ CTEHKaMH TaKOr0 YCTPOMCTBA 0Opa3yeTcs 30Ha KOHTPOJIsA, B KO-
TOpPOW HAXOJUTCS TMOJB30BaTEb BO BpeMsl ero HJeHThu(uKaiuu. B
Cllyyae BBISIBJICHUS MPUYMUH, TPEeOYIOMMX 3aJep>KaHus, OH OCTaeTCs
3a0JIOKUPOBAHHBIM B 30HE KOHTPOJISI.
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[TomHOPOCTOBBIE TPEXJIONACTHBIC TYPHUKETHI OJIOKUPYIOIIETO TH-
na o0ecreynBaloT CO3/JaHuEe 30HBI KOHTPOJS U PEATU3YIOT MPUHIIUI
IUTI030BaHUS MPOXOAIIMX JIMI] TIPU KaK0M IIUKJIE TOBOPOTA pOTOpa
Ha 120 rpamycoB. OnHaKoO Takue yCTpoHCTBa MEHEE yIOOHBI B MOJIb-
30BaHMU U UMEIOT BO MHOTOM XYM€ XapaKTEPUCTUKU IO CpaBHE-
HUIO C IPONYCKHBIMU KaOMHAMH.

B Hacrosiiee Bpemsi Ha pbIHKE €CTh MHTETPUPOBAHHBIE MPOMYCK-
HbIE€ YCTPOMCTBA ILJIIO30BOT0 THUMA, 0OECIEUUBAIONINE JTOTOIHUTEIb-
HO K BBITIOJTHEHUIO OCHOBHOM (PYyHKITUU — YIIPABJICHUS JOCTYIIOM IIPO-
XOJSIIIUX JIUIl — peI3alMIo 3a/1ad OOHAPYKEHUSI MPOHOCA OPYKUS,
B3PBIBUATHIX BEIIECTB M PAAUOAKTUBHBIX MAaTEPUAJIOB.

[Tpu BBIOOpE THIIA NPOITYCKHOTO YCTPOUCTBA CIAETYET YUUTHIBATD:

— perieHre OCHOBHOHM (DYHKIIUM JOCTyMa (MCKIHOYEHHUE HECaHK-
MOHUPOBAHHOT'O MPOXO0Ja C YYETOM IMPHUBEACHHBIX BBIIIE PEKOMEH-
Jalui), Tak Kak OT €€ MPaBUIIbHOM OLIEHKHM BO MHOTOM 3aBUCHUT CTOHU-
MOCTb 000pY/1I0BaHU4;

— MPOMYCKHYI0 crocoOHOCTh YIIY, OT KOTOpOi#l 3aBUCUT KOJIMYe-
CTBO YCTPOMCTB, HEOOXOJAMMOE JJis MpHoOpeTeHus (1ieaecoo0pa3sHo
npelycMaTprUBaTh TaKXke HEKOTOPBIM pE3epB MX Ha Cllydad BBIXOJA
KAaKOro-In00 YCTPOMCTBA U3 CTPOS WM JJIsi CHUKEHUSI MUKOBBIX IIe-
perpy30K MpH MPOBEJACHUM PETIAAMEHTHBIX M PEMOHTHBIX paboT);

— k03 PuUMeHT ucnoab30BaHus miomanau 3ana KIIII (mpu ycra-
HOBKE 000pYJI0BaHUS C 00Jjiee BHICOKMM 3HAYEHHWEM JaHHOTO KOd3(-
dburmenTa B ogHoM U ToM ke 3ane KIIII morpedurens MmoxkeT pazmec-
TUTh OoJbiiee kKoudecTBO YIIY wim HOMOJHUTENHHOE JOCMOTPOBOE
000pyZI0BaHUE);

— rabapuTHBIC pa3Mephbl MPOXOJa, MAacCy YCTpPOMCTBa, BEPOSAT-
HOCTh MPOHOCA MPEAMETOB C OMNpPEJCICHHBIMU ra0apUTHBIMU pa3Me-
paMH, BO3MOXHOCTb UCIob30Banus [IY B kauecTBe OCHOBHBIX W/UIU
3aMacHbBIX 3BaKYal[MOHHBIX MPOXOJ0B, SPrOHOMUYECKUE TOKa3aTeu
yao0CcTBa JBWKEHHS TPU TPOXOJE, KOJMYECTBO IPEOI0TIEBACMBIX
nperpaj u T. 1.

140



HInw3060u mamoyp — 3TO CUCTEMA U3 JABYX IBEPEHU, yIpaBJsic-
Masl JIEKTPOHUKOM, KOTOpasi MO3BOJISET OTKPbIBATh OJHY U3 JABEpei
TOJIBLKO B TOM CJIy4dae, KOrja BTOpas 3aKpbITa.

XapakTepHble 0COOCHHOCTH Pa3IMYHBIX IIUTFO30BBIX TAMOYPOB:

— PpaznyyHas MIUPUHA POX0/a;

— CHCTeMa B3BEIIMBAaHMS, MO3BOJISIIONIAST OOHAPYKUTH MPEIMET,
OCTaBJICHHBIM B TaMOype, U OrpaHUYUTh KOJIMYECTBO OJHOBPEMEHHO
IPOXOASAIINX Yepe3 KaOuHy JII0AeH:

— CHCTEMa 3allIUThl OT HECYACTHBIX CIY4YaeB;

— BO3MOYXHOCTH pa0OThl KaOMHBI KaK B PyYHOM, TaK U B ITOJHO-
CTBIO aBTOMATHYECKOM PEXKUME;

— JBYXCTOPOHHSIS CBSI3b (KIIMEHT-OXPAHHUK);

— 1U(POBON METAIIIIOAETEKTOP;

— JI€TEKTOPHI B3PhIBYATHIX BEIICCTB;

— CHHTE3aTOp PEYEBBIX COOOIICHUI;

— BBIHOCHOM MYJIbT PYYHOTO YIIPaBJICHUS IITI030BOM KAOWHOM;

— JIOTUYECKHU OJIOK YIpaBJICHUS JIBEPbMU;

— PEKUM aBaAPUKUHOIO BBIXOJIA;

— TAPAHTUPOBAHHOE NUTAHWUE — BCTPOEHHBIA AKKYMYJISITOP
OOJIBIIION €MKOCTH TO3BOJISIET HE HApyIIaTh pabOTy CUCTEMBI JaXke B
CJly4dae NIUTEIIbHOTO OTKIIFOUEHHUS HANIPSKCHUSL.

6.3. JiiekTpo3amMKHu

s ynpasnenus: nmpoueccom npoxonaa B Asepu B CKVY I ucnoss-
3YIOTCSl CHEIMAIU3UPOBAHHBIE 3JIEKTPO3aMKU (3aMKH C 3JIEKTpUYe-
CKUM yIipaBjieHueM). K HUCTIOJHUTENBHBIM YCTPOUCTBAM MOXHO TaK-
7K€ OTHECTH JABEPHBIE JTOBOTUUKH;

THUIIBI UCTIOTHUTENBHBIX YCTPOUCTB (JIEKTPO3aMKOB):

— BJIEKTPOMATHUTHBIE 3aMKHU;

— BIIEKTPOMOTOPHBIE 3aMKH;

— COJIEHOUIHBIE 3aMKH;

— BJIEKTPOMEXaHUYECKHUE (KYPKOBBIEC) 3aMKH;

— JJIEKTPO3AIIETIKH.
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DneKmpomazHUmMHbLIL 3aAMOK TIPEJCTABISET COOON MOITHBIN
AJICKTPOMArHUT, 3aKPETUICHHBIN Ha ABEPHOM Kocsike. OTBETHas 4acTh —
AKOPb — KPENUTCS Ha JBEpH (Kak MpaBWUJIO, B BepxHeW 4dactu). Ilpu
HaJMYMU HaNpsSOKEHUS B OOMOTKE 3aMKa OH CIIOCOOEH YJIep>KUBAaTh
neepb ¢ ycrmeM 200 — 2000 xr. IIpu BBIKIIOUYEHUH NHUTAHUS IBEPH
pazosiokupyetcs. OQHUM U3 TJIABHBIX JOCTOMHCTB JAHHOT'O YCTPOMCT-
Ba ABJISETCA OTCYTCTBHUE JIBWXYIIMXCS MEXAHHMYECKUX 4YAaCTEU U, Kak
CJIEZICTBUE 3TOT0, 3HAUUTEIBHBINA pecypc HApaOOTKHU HA OTKa3.

OnexkTpoMarHuTHbIN 3aMOK ML-194.01/P nocTpoeH Ha 6a3e MUK-
POKOHTpOJUIEpAa W MpeAHA3HA4YEH ISl MCIOJIB30BAaHHUS B CHUCTEMaxX
KOHTpOJIsI JocTyna. B kadecTBe MICHTU(UKATOPOB MOTYT HCIIOJIB30-
BATBHCS AIEKTPOHHBbIC Kitouu iButton DS1990A4 wim Proximity-kapTsl
(mms monmenu ML-194.01/P) npu Hanuuuu Proximity-cauTbIBaTeIeH
cepumn AD niponsoactBa OO0 «AKKOP/I-2001».

Conenouonvte 3amku (HaKTUUYECKH TPEIACTABISIIOT CO0OM MOIII-
HbIM METAJUIMYECKUN CTEPKEHD, BBIABUHYTHIA B HOPMAJIbHOM COCTOSI-
HUM U3 3aMKa. [Ipu mojgave nutanust oH 3aABUraeTcs BHYTpb. JlocTo-
WHCTBA: BBICOKOE YCWJIUE YJEp>KaHUs, BBICOKAs CKOPOCTb, HAJICK-
HOCTh. HelocTaTku: BBICOKHM CKa4OK HANPS)KEHUS B MOMEHT OTKPbI-
THUSI, @ TAKXKE TO, YTO COJICHOUJ OBIBAE€T TOJIbKO «HOPMAJIBHO 3aKpHhI-
TBHIM» M HE MOXKET JOJITO HAXOAUTHCS O] HANPSKEHUEM — CTOPHT.

Inekmpomexanuueckue (Kypkoevle) 3amMKu HUMEIOT CIICIUATIb-
HBIN B3BOSIINN PUTEIh, BBITOTHSIIONIUN (DYHKIIUIO B3BOAA MPYKUHBI
3aMKa, JUIsi 3TOrO0 JBEPb HEOOXOJMMO OTKPBITh U CHOBA 3aKPbITh.
JlaHHBIe MOJIENIM HEAOPOTH U 3P(DEKTUBHBI, HO UMEIOT CYIIIECTBEHHBIN
HEJIOCTATOK: €CJIM MOJIb30BAaTENb PEIIMJI BBIUTH (CUUTAT KapTOUKY U
3aMOK Pa30JIOKMPOBAJ JIBEPH), a MMOTOM IepeyMall, U ABEph HE ObLIa
OTKpPBITA, OHA OCTAHETCA B OTKPBHITOM COCTOSIHUM, U JJISl TOTO YTOOBI
MIPUBECTH €€ B UCXOJHOE COCTOSHHUE, HEOOXOIUMO BPYUHYIO OTKPBHIThH
€€ U CHOBA 3aKpbITh. B KauecTBe npumMepa TakKUX 3aMKOB HUXKE MPHU-
BEJICHBI XapPaKTEPUCTUKU HAKJIAJHBIX 3JICKTPOMEXAHUYECKUX 3aMKOB
bupwmbl ISEO (Utanus). @upmoit ISEO Beinyckaetcst 6osee 30 TUoB
HAKJIAJIHBIX AJICKTPOMEXAaHWYECKUX 3aMKOB, HHXKE MPUBEICHBI Xapak-
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TEPUCTUKHN HanboJiee MHTEPECHBIX MOJIeTiel, 0TOOpaHHBIX B pe3yJibTa-
T€ MHOTOJIETHETO OMNbITa HHCTAJIIALIMU ATOTO 000pY/I0BAHUS.

Bce 3amku umeroT pabouuii purenb, 3aIieNKy W B3BOJASIIUN PU-
resib, 00ECeYMBAIONINI CokaThe padoueil Mpy>KUHBI TIPU 3aKPbIBAHUU
nBepu. PasznmuuHble MOAENM OTJIMYAIOTCS CHOCOOaMHM OTKPBIBAHUS
3aMKa C BHYTPECHHEW CTOPOHBI: KHONKA WX HMUIMHIAP + KHomKa. [{ns
IEKTPUUYECKOTO YMPABJICHUS 3aMKOM HEOOXOJIMMO MOJaTh Ha HETO
Hanpsikenue 12 B, 15 Br.

Anekmpo3awieKku PEJICTABISIOT COOOM OTBETHYIO YacTh 3aMKa
U UCIOJB3YIOTCSI COBMECTHO C OOBIYHBIM MEXAaHUYECKHUM 3aMKOM.
[Ipu nomayue ynpapisitolIero HAMpPsHKEHUS pa30oKupyercst pukcarop
AIIEKTPO3AIIEIKA U JIBEPh MOXKET OBITh OTKPBHITA MPHU BBIABUHYTOM
MOJIOKEHUU PUTEIISI MEXAaHUYECKOTO 3aMKa. [Ipr 3TOM Hcnoib3yeMblid
MEXAHUYECKHM 3aMOK HE JOJKEH OTKPBIBATHCS CHAPY>XU MOBOPOTOM
pyukd. [Ipy HanM4UMM pydykw ¢ BHYTPEHHEW CTOPOHBI JBEPHU MOCIEM-
HSSI MOKET OBITh OTKPBITA W3HYTPU MOBOPOTOM PYUYKH O€3 Moaauu
YIPaBIAIOIIETO HANPSKEHUST HA 3alenKy. B kadyecTBe nmpumepa npu-
BEJICHBI IMApaMETPbl U XApPaKTEPUCTUKHU BJIeKTpo3amenok cepun 30
dbupmbl OPENERS & CLOSERS (Vcnanus). 3amienku JaHHON cepuut
MPETHA3HAYEHBI, MPEXKIC BCETO, JJISI ATIOMUHHUEBBIX U HETSKEIBIX
CTaJbHBIX JBEpell. OHU OTINYAOTCd MHUHHUATIOPHOCTBIO UM BBICOKOU
HAJIe)KHOCTHIO. Bee 3amenku JaHHOW CEpUU MMEKOT PETYJIHUPOBKY IO-
JIOKEHUA 3allMparonIed IJIaHKU. JTO MO3BOJISET MOJOTHATH IMOJIOXKE-
HUC TUIAHKW W PUTENS 3aMKa IOCJE YCTAHOBKHM 3amienkd. OTiauyu-
TEJIbHBIE YEpPThl CEPUMU: MOAU(PHUKAIMU C MEXaHUYECKOW pa30JIOKHU-
poBKO# MmoauduKaluu ¢ pukcanuel otkpeiBanus (open hold), monu-
dbuKanuy Ha pa3IMuHbIC HAIPSKEHUS U TOKU MOTPEOJICHUS, IIUPOKAs
HOMEHKJIATypa KOHCTPYKIUU TUIAHOK.

/leepnvie 00600uuKku (3akpvigamenu) Cciyxar s HTPUHYIU-
TEJLHOTO 3aKpbIBaHUSA JBEPU U OOECIEUMBAIOT HAJCKHYIO PadOTy
JIEKTPO3aMKOB. Perynupytoiye KiamaHbl MO3BOJISAIOT BbIOpAaTh Tpe-
OyeMy0 CKOPOCTh 3aKpbIBaHHUs JABepHU. JJIs1 ABepeit pasHOro pasmepa
MOYHO TTOJ00paTh COOTBETCTBYIOIIUM HOBOMUYUK. MoJienu Takxe OT-
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JUYAKOTCA KOHCTPYKTHUBHBIM HCIIOJHEHUEM, AU3aWMHOM, PSAIOM JIO-
MOJIHUTENbHBIX (PYHKIUN: PUKCAIUS TBEPU B TOJIOKEHUN KOTKPBITOY,
YCKOpEHHE B 3aBepluaromieil (ase 3aKpblBaHUS — «IPUXJION» U JIp.
Hekotopeie ux Moaudukanuu (3J€KTPOMOTOPHBIE TOBOJUYUKHU) IO-
3BOJIAIOT TAK)KE €ILE U OTKPBITh ABEPH JUCTAHIMOHHO.

KOHTpOJIbH])Ie BOIIPOCHI M 3aJaHUA

1. OxapakTepu3yWTe HUCIOJHUTEIbHBIE YCTPOWCTBA, MPUMEHSIEC-
MBIE JUISl KOHTPOJISL TOCTYIIA JIFOJIEN B TIOMEIICHUS.

2. Ilepeuncnure 1 MpoOaHATU3UPYUTE UCTIOTHUTEIIBHBIE YCTPOUCT-
Ba, IPUMEHSAEMBIE JIJI1 OpraHu3alui JOCTyra Ha nemexoanbix KIIIT.

3. Kakue Tumbl 3JI€KTPO3aMKOB HCITOJB3YIOTCS I YIIPABICHUS
nporeccoM npoxoza B asepu B CKY J1?

4. Ilna kaxkux uened B CKY [] cimyxart nBepHbIe TOBOIYUKH ?



JAK/TIOYEHHUE

O06006111as1 U3J10’)KEHHOE B TAHHOM TOCOOMHU, MOKHO TNPEICTaBUTh
OCHOBHBIE CTpyKTypHbIe yactTu CKY /] B ciienyroniemM BUe:

YerpoficTea nperpakgaioniie yopasnacmee (YIIY)

Henonmmrenenie vorpofictea (H)

h 4

yII | Vi
+ + + + I
TypHAKeTH ApTomarHgeckue Ilpugome M[narbayms Janmn ¢
JEEPH INA BOpOT SIEKTPHEE CKHM
Tpexwranroewe I YIpAETEHHENM
PasmEHEHHE PHEOTA INA
H Honyopo puneee TEEpH M PasmBHAHEL il || SNEKTp OSAlENKH
BOpoT 1Moz,

TypuuEKeTH- Pacnamne I OXONHEE DMEKTPOMEZAH HUECKHE

] — JEEpH Tlpueoma pua S O
L|pacmammery
TonmonpoduisHEE BopoT ConemoftgHe

SNMEETHORAMER

| | CropocTrELE

- MoTopHEE snerTE oS AMER
TYPHHKETH

BJ'IEI{TPOMEI'HHTHBIE!
JAMEH

CrpemutensHoe pazputue CKVY ][ o0ycnoBneHo, ¢ 0gHON CTOpO-
HbI, HAJIMYUEM MHOTOYHMCIICHHBIX aKTyaJIbHBIX 3ajJlad, a C JPyrol —
OBICTPBIM Pa3BUTHEM TEXHOJOTHH, IMO3BOJISIONMINX peain30BaTh BCE
OoJiee CJIOXKHBIE 3a7ayd. A COBPEMEHHBIE TEXHOJIOTUU TO3BOJISIIOT
peann30BaTh Bce 00JIee CI0KHBIC W COBEPIICHHBIC aTOPUTMBI HICH-
TU(UKAIMU, B IEPBYIO OYEPE/Ib CBA3AHHbBIC C TEOPUEH pacIiO3HABAHUS
00pazoB.

KpomMe TexHH4eCKUX BOMPOCOB, OPraHU3aIUsI CUCTEMbI KOHTPOJIS
TOCTyTIa B A clydaeB TPeOyeT pemeHus u Apyrux npoodiaem. Tak, B
HACTOSIIEE BpEMsI UMEIOTCS TUIAHbI BBEACHUS CIICIIUMATbHBIX WJICHTH-
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(UKATOPOB C OCHOBHBIMH OMOMETPHUYCCKHUMHU XapaKTEPHUCTHKAMH B
nacrnopta. O4eBUAHO, YTO ITO MO3BOJIMUT PEUIUTh JBE OCHOBHbBIC 33]1a-
YU: ¢ OJTHOM CTOPOHBI, CYIIECTBEHHO YIPOCTHUTH MPOIecC UACHTU(H-
Kallud ¥ ayTeHTU(UKAIUU JTUYHOCTH MPU OJHOBPEMEHHOM IOBBIIIIEC-
HUW HAJI)KHOCTH UJICHTU(HUKAIINH, a C IPYTOM — 3aMETHO YCI0KHHUTD
BO3MOYKHOCTb MOJIJICTKHU ACIOPTOB.

Crnenyromui mar — co3iaHue TJ100aabHOM 0a3bl TaHHBIX JJIS pe-
IIEHUs] BU30BBIX Ipo0saeM. COOTBETCTBEHHO BEChbMa Ba)KHBIM CTaHO-
BUTCS IPYTOM acCleKT — MOpadbHO-dTHYeckuid. dakTrdecku 3To OyIeT
O3Ha4aTh CO3/IaHUE CUCTEMBI I'I00AJILHOTO KOHTPOJS 3a IepeMelle-
HHMEM YeJIOBEKa.
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